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Cexknnst 1 MeToabl 3K0JIOTHYECKOH peabuINTAIUH PA3JIMYHbIX Cpejl

M.B. ABpameHKO

BpsiHCKUl rocy1apCTBEHHBIM YHUBEPCUTET UMEHU aKaJeMUKa
N.T". [lerpoBckoro

KYCTAPHUKHU C PABHOOBPA3HOM ®OPMOI KPOHBI
M OKPACKOM JIMCTHEB U UX HA3BHAUYEHUE B 3EJIEHOM
CTPOUTEJIBCTBE

Bonpocam 3el1eHOr0 CTPOWTENBCTBA KaK OJHOMY M3 CYIIECTBEHHBIX
3JIEMEHTOB OJIar0yCTPOHCTBA HACEIEHHBIX MECT C KaXIbIM TOAOM yJIEIsIeTCS
Bce OourbIie 1 GOIbIIe BHUMAHMS.

IInomans 3eseHBIX HAacaXIEHUH B Topojax M IPYTHX HaCEJICHHBIX
ITyHKTaX HETPEepPBIBHO pacTeT. B ¢BsA3M ¢ 3TUM yJaduHas IUTAHUPOBKA IIIOIIAAEH,
3aHATBIX O] IPEBECHBIC HACAXKCHUS, Ta30HBI U MAPTEPHI, © OCOOCHHO YMEIbIH
noAdOp KYCTapHUKOB JUIsi O3€JICHEHWS JTHUX IUIOIIaJed NpHOOpeTaroT
MIEPBOCTEIICHHOE 3HAYCHHUE.

Cpenn KyCTapHHKOB, HCIIOIB3YEMBIX B CaIJOBO-IIAPKOBOM CTPOHUTEIBCTBE,
oco0oe BHUMA@HHWE TIPUBJIEKAIOT TE, KOTOpbIC, OTJIMYAsACh OT OOBIYHBIX,
MPUBBIYHBIX MU TJa3a (OpM, BBIIENSAIOTCS KAKUMHU-THOO OCOOEHHOCTAMU:
(opmoil KpOHBI, HEOOBIYHONH OKpPAcKON JHCTHEB, MX (hOpMOH, HaIlpaBIEHHEM
BETBEH, MaXpPOBOCTBIO IIBETKOB MIIM HEOOBIYHOM NX OKpackoi u T. 1. OcoOeHHO
CUJIBHOE BIICYATICHHE TAaKue HEOOBIYHBIC (POPMBI MPOU3BOIAT B TOM CIydae,
KOTJa 3K3eMIUIIPBl ITUX JAEPEBbEB yMeENO U XYHOKECTBEHHO pa3MeEIleHBl Ha
03€JICHEHHOU TEPPUTOPUH.

Ot pa3MerieHns: 1 KOMIIOHOBKH KyCTapHUKOB B CaJax M MapKax 3aBHCUT
XY/I0’KECTBEHHAs! LIEHHOCTH TOTO WJIM APYTOro 3eJICHOr0 MacCHBa.

HckmounTensHo GONBIIOEe 3HAaYEHHE B Cal0OBO-NIAPKOBOM CTPOUTEIHCTBE
UMEeT YMEJbIH 1MoJ00p BHUIOB PACTCHHUH, Pa3IMYAIOIINXCS MEXIy co0oiH
BEJIMYMHOW U OBICTPOTOM pocTa, (OPMOI KPOHBI, OKPACKOH U (POPMOIi JIUCTHEB,
L[BETKOB, IUIOAOB, UX OOWIMeM U T. A. 3a4acTyl0 He TOJBbKO 3TH IpPU3HAKU
OIIPENENAI0T XYIOKECTBCHHO-AEKOPAaTHBHYI0 I[EHHOCTh TOTO WM JPYroro
pacTeHus, HO, YTO CaMO€ BaXXHOE, M W3MECHYMBOCTH TaKHX IPU3HAKOB BO
BPEMEHH, C BO3PACTOM, 110 CE30HaM rofia u T. .

ITosTOMy apXHTEKTOP-IUIAHUPOBIIMK U O3EJICHUTENh JOJKHBI HE TOJNBKO
3Ha4yb OOTaTHIl BUAOBOH COCTaB TOJHBIX JUIS 3€JIEHOTO CTPOHMTENBCTBA BHIOB
KyCTapHHKOB, HO M HMETb IOCTaTOYHOE IPEICTaBICHHE O TOM, KAaKHMH
(dopmamu obJsiazaeT NaHHBIM BHI B €ro BHYTPUBHJIOBOM pPa3HOOOpasHu, Kak
MIPOMCXOANT AWHAMHKA DPA3BUTHS 3THUX DPACTCHUH, KAKOBBI WX JKHU3HEHHBIC



TpeOoBaHMs (KIMMAaTHYCCKHE, [MOYBCHHBIC, THIPOJIOTHYCCKUAE, CBETOBBIC U T.
).

He TOJBKO CTHIIB BCErO Mapka, caja, HO M KaKIbI MX YroJOK JOJDKEH
OTBEYAaTh BEICOKUM XYI0)KECTBEHHBIM TPEOOBAHHSM.

B camoBo-apKOBBIX HACAKACHUSIX OCHOBHBIM M PEIIAOIIAM SIBIISIETCS
3eNleHBI I[BET, HO JTOT 3€JIeHBbI LIBET HE OJHOPOJEH, OH MMeeT OOJbIloe
pa3sHooOpa3ue TOHOB, 3TO IieJasg TaMMa BCEBO3MOXHBIX IIEPEXOJOB — OT
CBETJIIBIX M HEKHBIX WM SPKUX TOHOB JO TEMHO-3EJICHBIX, CHHE-3CJICHBIX,
YEepPHO-3€JICHBIX, YUCTBIX WM HE3aMETHO IMEPEeXOMAIIMX B JKENThIe, KPacHBIC,
PO30BBIC, MAaIMHOBBIC, (DHOJICTOBBIC, JIWIOBBIC W APYrHMEe TOHA M OTTCHKH,
KOTOpbIe HHOT/a [IETMKOM MAaCKHPYIOT OCHOBHYIO 3€JICHYIO OKPACKY JINCTHEB.

Haubonee mekopaTHBHBI KyCTapHUKH, OOJIQHarolIe OCJBIMHU, CEPHIMHU,
cepeOpucThiMuU, cepeOpsiHO-OenbIMu U Oeno-necTpeiMU TUCThsIMU: Crataegus
sanguinea Pal., Cr. monogyna Jacq., Elaeegnus angustifolia L., E. argentea
Pursh., Hippophae rhamnoides L., Swida alba L., S. sanguinea L. npyrue [1].

3HAYATENBPHOE KOJNIMYECTBO BHUIOB B MIEPHO OCCHHETO JICTOIA/Ia UMEIOT
KpacHbIe, OarpsiHbIe ¥ Pa3IHYHBIX OTTCHKOB JKEIITHIC JTUCTHSI.

KpacHsle u GarpsHbie TOHa UMEIOT OCEHBIO JUCThA Berberis vulgaris L.,
B. thunbergii D.C., Euonymus europaea L., E. verrucosa Scop., Ribes rubrum
L. u npyrue.

KycTapHUKH C JKEITHIMH, 30JIOTUCTHIMU HITH JKEJITO-TIECTPHIMHU JINCThSIMH:
Caragana arborescens L., Corylus avellana L., Forsythia europaea Deg. et
Bald., Ligustrum vulgare L., Lonicera tatarica L., Philadelphus coronaries L.,
Physocarpus opulifolius (L.) Maxim., Ribes nigrum L., Sambucus nigra L.,
S. racemosa, Symphoricarpos albus (L.) Blake., Swida alba L., S. sanguinea L.,
Viburnum lantana L., V. opulus L. n npyrue [3].

MHorue pacTeHHs B TEpPHOI JIUCTOMAJa WMEIOT 4YacTh JIUCTHEB,
OKpAIIUBAMOIIMXCSI B KpPacHbIE TOHA, YacTh JIUCTBEB — B JKCITHIE W
BCEBO3MOJKHBIC TIEPEXOIbI MEIKIY HAMH.

Hamnume y pacTeHHi TakMX OKpPacoK M OTTCHKOB OOOTAlIaeT MaJUTPY
XYJ0KHUKA-03CJICHUTENS, AeT eMy Oorareiiliie BO3MOXXHOCTH K CO3IaHUIO
BEJIMYCCTBCHHBIX U TOJIMHHO XY/I0KECTBEHHBIX COUCTAHUH.

Bonbimmoit xymoxecTBEHHBIH 3(Q(QEKT MAlOT KyCTApHUKH C IIApOBHIHOM
KpOHOW, OCOOGHHO €ciM UX KpoHa TycTas H HUMEET MPaBHIBHYIO
reoMeTpudeckyro Gopmy.

Takue KyCcTapHUKH Yallle BCErO pa3sMeNIaloT HeOONBIINMH TpynnaMu (1o
3 — 5) Ha MHPOKUX JTyKaiKax W ra30Hax, Ha YIJIaxX [IPH Pa3BETBICHUH JOPOT, IO
yIJ1aM IUIONIAJI0K, OKOJIO MOHYMEHTOB, MAMSTHUKOB, ()OHTAHOB U T. . MUK B 1 —
2 psifa o 000YMHAM NPSIMBIX aJuIeil.

BBumy cpaBHHTENBHOH OEITHOCTH BHIOB C MPHPOTHOW INAPOBUIHOMN
KpOoHOU (0COOCHHO B YCIIOBHSIX CEBEPHOI MOJOBUHEI JIGCHON 30HBI) IPHOCTAIOT
C HCKYCCTBCHHOMY CO3JIaHHIO €€ IAPOBUIHOCTH, HATIPUMED IyTeM MOACTPUKKH
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u dpopmoBku Berberis thunberii DC., Crataegus oxyacantha L., Cr. sanguinea
Pall., Eunymus europaeus L., Robinia pseudacacia L., Sambukus nigra L.,
Swida alba L. u npyrue.

HckyccTBeHHOE TpUJAHME LIAPOBHIHOCTH KPOHE TaKMX [EPEBBHEB
TpeOyer uactoii, yepe3 1 — 2 ronga, HOBOM IOJICTPMIKKH M IOJPE3KH, YTO
SBIISICTCA JIENOM TpyAOeMKUM U jgoporoctosmuM. Kpome Toro, Ttakas
MOACTPYKKA ~ JODKHA  TPOM3BOAUTHCS  ONBITHBIM  CAaJOBOJOM  HIIH
BBICOKOKBAJTH(HIMPOBAHHBIM CaJIOBBIM pabodnM, 00IaIaloIiM 3HAaHUEM JIeTa,
OITBITOM U «BEPHBIM IJIa30M».

OpHako W3BECTHO HEMaJ0 BUAOB KyCTapHHUKOB C IIAPOBUAHOW WIH
nosrycepudeckoit ¢opmoit pocra (Amelanchier spicata (Lam.) C. Koch.,
Hydrangea arborescens L. u npyrue).

BonbmuHCTBO pacTeHuil ¢ IIapoBHIHONM KPOHOH CBETOMOOMBO, a
ITO3TOMY XOPOIIIO COXPAHAET I'YCTYIO0 MIAPOBUAHYIO KPOHY TOJIBKO B TOM CIy4ae,
€CIIM OHM TIOC)KEHBI Ha OTKPBITHIX, HE IPUTEHEHHBIX MECTaXx.

OueHp CBOEOOPa3HO BBINIAAAT B CaJ0BO-NMAPKOBBIX  HACAKACHHAIX
KYCTapHUKH C IUIaKy4yel (opMoil KpOHBI.

VY omHmX miaky4ynx (GopMm pa3BUBAIOTCS HOpMalbHAS BBICOKAS KPOHA U
CBELIMBAONINECS Ha OOJBIIYIO WM MEHBIIYIO JUIMHY THOKHE BETBH, KOTOpPBIE
MpUIAIOT Bcell KpoHe cBoeoOpasHbIl 0o0nMK M ocoOyro kpacoTy. K Takum
KyCTapHHUKaM OTHocsTcs, Hampumep, Caragana arborescens L., Ligustrum
vulgare L., Robinia pseudacacia L. n npyrue [2]. Jlaxke npu He3HAYUTESIHLHOM
JBWKEHUN BO3IyXa MX BETBM IUIABHO MOKAYMBAIOTCS, BCELENO IMOJYUHSAACH
HaTpaBJICHUIO BETpa.

Ympasisist opMoit pocTa KyCTApHUKOBBIX MOPO/T ¢ TIOMOIIBIO MPUBUBOK,
MOXHO C€O3JaTh 3HAYUTENIbHOEC KOJIMYECTBO OYCHb IEHHBIX PACTEHHH IS
CaJI0BO-NIapPKOBOIO MCKYCCTBAa, KOTOPBIE MapKOCTPOHUTENb MOXET yIOTPeOUTH
JUISL OT/IENIKHM HanOoJsiee OTBETCTBEHHBIX YUAaCTKOB M YTOJIKOB.

Her comHeHns B TOM, 4TO, KpOME YKa3aHHBIX KyCTapHHKOB, B CajJaX U
napkax P® umeercs emie Hemano GpopM C MOBUCIBIMH BETBSIMH, LIAPOBUIAHBIMH
KPOHAaMH, KpPAacCHBIMH, KpPAaCHCIOIIMMH, IKEITBIMH, 30JIOTUCTBIMH, CEPbIMH,
cepoBaTO-0eNbIMHU, CEPEOPUCTHIMHU U TIECTPHIMHU JICTBSIMH.

Jluteparypa

1. Bynoxos, A.Jl. Onpenenurens pacreHuii l0ro-3anagnoro Heueproszembst Poccun
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BI'TIY, 1998. — 144 c.

2. Konecuukos, A.W. JlexoparuBHas aennpoinorus / A.W. KonecHukos. — M.: JlecHas
MIPOMBIIIEHHOCTD, 1974. — 704 c.

3. Jlamun, I1.M. Mpesecubie pactrenuss 'bBC AH CCCP / IL.W. Jlanun, M.C.
Anexcanaposa, H.A. bopoauna. — M.: Hayka, 1975. — 547 c.



M.B. ABpameHKO

BpsiHCKUil rocy1apCTBEHHBIM YHUBEPCUTET UMEHU aKaJeMUKa
N.T". [lerpoBckoro

KYCTAPHUKH PA3JIMYHOI'O TEOTPA®UYECKOI'O
MHNPOUCXOXIEHHNA B O3EJIEHEHUU r. BPAHCKA

B 3eneHbIX HacaxICHUSX T. BpsHCKa BBIABICHO 75 BUIOB KYCTapHHKOB,
OOHTAIOMHUX B IPUPOTHBIX YCIOBUAX ITOYTH BO BCEX palfoHaX yMEpeHHO 30HEI
W YacCTHYHO B BBICOKOTOPHBIX paifOHaX CyOTpONMWYEecKOd 30HBI CEBEPHOTO
nonymapus: 18— Espone, 41—B Azuu u 16—8 CeBepHoit Amepuke. Takum
00pa3oM, B O3€JICHEHMU HCIIOIb3YeTCsl 3HAUYMUTENbHBI IPOIEHT BHIOB, HE
BcTpeyaronmxcs Bo ¢iope Poccun.

[pu  amamm3e  reorpaduyeckoro  MPOUCXOXICHHUS  PACTCHUH
03CJICHUTEIPHOTO aCCOPTUMEHTa MBI NPUMCHWIN palloHHpOBaHHE (IIOPHI
Poccun m ykasaHus Ha HPUPOTHBIE MECTOHAXOXKACHUS HHTPOMYLHPOBAHHBIX
BujoB, npuseacHHble B XVIII tome «®noper CCCP» [1952], B VII Tome
«epeBbeB u kycrapuuko CCCP» [Cokonos, CesseBa, 1965] u Konecuukosa
AWN. «lexoparuBHas  geHmponorus»  [1974].  ns  oOo3HavyeHus
reorpa)u4eckoro paclpoCTpaHEHWs MHOTHX BHAOB MBI  HCIIOJIB30BAJIH
COYeTaHMs YKa3aHHBIX B 3THUX HCTOYHHKAX PAOHOB.

KycrapHuku, wucmomp3yeMble B O3eleHCHWH T. bpsHCcka, mo wux
reorpayuaeckoMy pacipoCTpaHEHHIO PacpesieNeHsl B 4 rpymsl (Tabm. 1).

Pactenus, oburatomue B EBpone, 00beAnHEHBI B OTHY TPYIITY. DTO BUABI
C IMIMPOKHMH apeajlaMu B eBporielickoit yactu Poccuu n EBpomne — Berberis
vulgaris L., Crataegus curvisepala Lindl., Cr. oxyacantha L., Cr. ucrainica
Pojark., Corylus avellana L., Cornus alba L., C. sanguinea L., Euonymus
europaeus L., E. verrucosus Scop., Ligustrum vulgare L., Sambucus nigra L., S.
racemosa L., Prunus spinosa L., Rosa cinnamomea L., R. corymbifera Borch.,
R. majalis Herrm., Syringa josikaea Jacg., S. vulgaris L.

C pacrenmsiMu Cpenn3zeMHOMOpbsl 00BeIuHEHB! BHIBI (iopsl Poccum,
BcTpevatomuecst Ha KaBkase, a Takke B 3Ty Ipymiry BXoAaT Buabl CpemHedt u
Hentpansuoit Asum u Cubupu. Takux B o3eneHeHun T. bpsHcka
HacuutbiBaercst 29 BunoB: Amelanchier rofundifolia Medic., Amygdalus nana
L., Caragana arborescens Lam., C. frutex (L.) C. Koch., Cerasus fruticosa
(Pall.)G. Woron., Chaenomeles japonica (Thunb.) Lindl., Cotinus coggygria
Scop., Cotoneaster integerrimus Medic., C. melanocarpus Lodd., Cytisus
ruthenicus (Fisch. ex Woloszer.) Klaskova, Crataegus sanguinea Pall.,
Elaeagnus angustifolia L., Frangula alnus Mill., Hippophae rhamnoides L.,
Lonicera tatarica L., L. xylosteum L., Rhamnus catharticus L., Ribes nigrum L.,
R. rubrum L., Rosa canina L., Salix acutifolia Willd., S. cinerea L., S. pentandra
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L., S. triandra L., Spiraea crenata L., S. media Fr. Schmidt., S. salicifolia L.,
Viburnum lantana L., V. opulus L.

Hebompuryro rpymiry COCTaBISIOT BUABI ¢ apeanamu B Morronmu, Kurae,
SAnonun, Kopetickoro n-oa u Ha [JamsaeM Bocroke. 310 Acer ginnala Maxim.,
Armeniaca vulgaris Lam., Cotoneaster lucidus Schlecht., Forsythia europaea
Deg. et Bald., Phellodendron amurense Rupr., Philadelphus coronarius L., Rosa
rugosa Thunb., Schizandra chinensis (Turcz.) Baill., Syringa villosa Vahl.,
Sorbaria sorbifolia (L.) A. Br., Spiraea vanhouttei (Briot.) Zbl., S. japonica L.
Fil.

XapakTepuCTHKA KYCTapPHHKOB B 3€JICHBIX HACAXKICHUAX
r. BpsiHCKa B 3aBUCUMOCTH OT reorpaduueckoro NpoucXoxIeH s

Pacrurennubie 30HBI u THITBI
MecTOOOUTaHHS
M
Jlecnas 3oHa )
= |8
<
4
< 55 S o .
8 25 85498
o U 2 % d 5
= a X ~o4q9
o = = £
T'eorpadpuyeckue paiioHBI =
€CTECTBEHHOTO PacTpOCTpaHEHHUS 5
2 % gl o
a (5} o]
T =3 E 2| &
o=t < o | 0
5] = I O
=] = o =) =
o 5 = = 0o 5 o a
Z = = 2 25| A =
o | E B Q = T 5| Q =
2| E 8 = o ol g )
28 g m 5 s 2| 5
=] 5 Q o Q x o
= |2 8 = I} 22| g & [
o o £ 57 o 0| Ha o
2 s 5] o] = [SS) o o
% | 5 3 = = S H3|la & m S
EBpoma - 6 6 - 3 3 18 24
Kagkas, Cpenm3eMHOMODEE,
Cubups, Cpennsisi u Llentpansnas | 1 9 4 4 4 7 29 38,7
A3zus
Momnronus, Kuraii, SAnonus,
N . - 1 1 4 4 2 12 16
Kopeiickuii n-os, Jlaneauit Boctox
CeBepHas Amepuka - 7 3 - 4 2 16 21,3
Bcero Buzmos 1 23 14 8 15 14 75 100
% 1,3 130,6 | 18,7 | 10,7 | 20 18,7 | 100

YeTBepTyl0 4acTh BCEX HCIOJb3YEMbIX B O3CJICHEHHH KYCTAPHUKOB
cocraBisiioT BuIbl CeBepHoit AMmepuku (16 u3 75). D10 Amelanchier spicata
(Lam).C.Koch., 4. canadensis (L.) Medic., Amorpha fruticosa L., Aronia
melanocarpa (Michx.) Elliott.,, Berberis thunbergii DC., Crataegus
macracantha Lodd., Cr. submollis Sarg., Elaeagnus argentea Pursh.,
Hydrangea arborescens L., Mahonia aquifolium (Pursch.) Nutt., Parthenocissus

guinguefolia (L.) Planch., Philadelphus Lemoinei L., Physocarpus opulifolius
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(L.) Maxim., Ribes aureum Pursh., Robinia pseudoacacia L., Symphoricarpos
albus (L.) Blake.

B Tabn. 1 moxa3zaHO pacmpeneneHHe BCEX BHUJOB, HCIOIb3YEMBIX B
O3CJICHEHUM, TI0 BBIJEJIEHHBIM pailoHamM. bosblrylo dYacTe B 3€J€HBIX
HACAXJICHHUAX T. BpsHCKAa COCTAaBISIFOT pacTeHHs C OOIIUPHBIMH apealaMH B
Esporne, B EBpornie u Azum.

PazHoOOpa3me reorpadguyeckoro MPOUCXOKACHUS XapaKTepPHO M A
BHJIOB, KOTOpPBIC MPUMEHSIOTCS B O3CJICHEHHH IOBOJEHO MHpOoKo. HambGoiee
LIMPOKOE MPHUMEHEHHE B O3€JICHEHUH HaxOIAT BHIbl pacTeHuidl u3 EBporsl,
Cubupu, ¢ mupokumu apearamu B EBpome n Azum, OOJIBIIMHCTBA PaliOHOB
CeBepHoii AMepuku (Tabnuia). MeHbIlee ydacTHe B MacCOBOM O3CIICHCHHH
MIPUHUMAIOT BUABI pacTeHuit JanbHero Boctoka n Boctounoit Azum.

Ilo xapaktepy yclOBH MeCTOOOUTaHHMsS B MPUPOAE BHUIBI pacTEHUil
pa3zmereHsl Ha IPEMMYIIECTBEHHO paBHHWHHBIE M TOpHBIE, B JIECHOI 30HE
pa3nuyaloT pacTeHUs JIECOB Ha BOJOpasfeiax U JIECOB B JOJIMHAX peK.
Hexoropsle U3 HUX, PaCIONATasch BIOJIb OEPErOB PeK, 3aXOMAT B JCCOCTEITHYIO
1 CTEIHYIO 30HHI.

Buner pacrenwii, obmue st ctenmu W Jecoctenn EBpombl, Cubupn u
Cpennelt A3un, oObeUMHEHBI B TPYIILY CTEIMHBIX PACTCHUH. JTO B OCHOBHOM
Me30(HTHI, PACTYIIHE 3/1€Ch 110 Oeperam pexk.

Bunsr ropueIx obmacTeil pachpenencHel B CICAYIONIHE TPYIIBI 110
paiioHaM OOWTaHMA: CMENIaHHBIC W JINCTBCHHBIC JieCa CPEJHET0 W HIDKHETO
MOSICOB TOp, 3apOCiIU KYCTApHUKOB U PEIKOJIEChE HA CyXUX TI'OPHBIX CKIIOHAX,
ochIsIX M ckamax. CiegyeT OroBOPHUTHCS, YTO OTHECEHHE BHJAa PACTEHUIH K
KaKOMy-THOO OIHOMY THITy MECTOOOWTaHHS HAI0 IIOHMMAaTh TOJNBKO Kak
yKazaHHe Ha MecTooOMTaHWe, HamOollee Ui HEro XapakTepHoe. MHorue
pacTeHHs paBHUH 3aXOJST B IOPHI, B ropax HEKOTOPbIE BUIBI BCTPEUAIOTCS OT
BEPXHETO /10 HIKHETO Mosca.

B abconroTHOM KoJM4YecTBe B O3€JeHEHWM T. bBpsHcka mpeoOmamaroT
BHJBI pacTeHH JIECHOH 30HBI (Bcero 38 BWAOB). 3HAUMTEIbHAS YaCTh BUJIOB
pacTeHuid — TMpencTaBUTENH OOratoil pacTUTENbHOCTH peuHblx nonuH (14
BHJIOB), OTHOCHUTEIBHO MaJI0 BHIOB M3 30HBI XBOMHBIX JICCOB HAa PaBHHHAX U B
ropax, 4T0 MOXHO OOBSCHHTH Oojiee OCTHBIM BHIOBBIM COCTaBOM JTHX
paiioHOB, a TaKKe HHU3KOH CTCIEHBIO BHIHOCIMBOCTH OOJBIIMHCTBA XBOWHBIX B
TOPOACKUX YCIOBUSAX. MeHee BCEro B 03€JICHEHUH MCIOIB3YIOTCS BUABI M3
CTEemHBIX paiioHOB (8). UeTBepTyl0 HYacTh COCTABISIOT BHUABI CMELIAHHBIX
IIMPOKOJUCTBEHHBIX JICCOB Ha CKJIOHAX Top (15 BUIOB).

O mepcrekTuBax HMCIOJB30BaHUS B TOPOACKOM O3€I€HEHUH pPaCTeHH
TOTO WM UWHOTO pailoHa MOXXHO CyIUTh II0 HMX YYacTHIO B COCTaBe
aCCOpTHMEHTa B HacTrosllee BpeMsa. TakuM o0pa3oM, MOXXHO TOBOPHTH 00
OTHOCHUTEJIBHOW MEPCICKTUBHOCTH PACTCHUI Pa3IHMYHBIX THIIOB MECTOOOHTAHHS
JUISL O3€JICHEHHUS.
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ATrpo(hU3NIeCKI Hay9HO-MCCIEeI0BATEILCKIN HHCTHTYT, I'. CaHKkT-IIeTepOypr

PEITEHEPAIISA MUHEPAJIBHBIX KOPHEOBUTAEMBIX CPEJ]
MPU JJIMTEJILHOM BBIPAIIIUBAHUU PACTEHUI
B 3AIMINEHHOM I'PYHTE

B umchne OpUOPHTETHBIX 33Jad  COBPEMEHHOTO  OBOLIEBOACTBA
3alIMIICHHOTO TPyHTa — CO3JaHME pEeCcypco- U DHEprocoeperarommx
MaJIOOTXOJHBIX CHCTEM BBIPAIIMBAHUS PACTCHHUH, MAKCHMAIBHO HUCKITIOYAIOIIAX
BpeIHOEe BO3AEHCTBHE Ha MPHPOAHYIO cpeny. OOUH U3 BO3MOXHBIX IyTeil ee
pelIeHHs 3aKJII04aeTcd B YBEIMYEHHH CpOKa CIyXKObl TpaHyIHMPOBAHHBIX
MUuHepanbHbIX KopHeoOmTaembix cpen (KC), kortopele uHCHONB3yrOTCA B
Ka4eCTBE 3aMEHHTEINEH ITOYBBI B IPOMBIIIJIEHHON arperaTonoHUKE.

H3BectHO, 4YTO JuMTenbHAas KpyraoroamyHas okcityatamus  KC
COIIPOBOXK/JIACTCS CYIIECTBEHHON MX TpaHChOpMaIed, ¢ 4YeM COIPSKEHO
CHIDKCHHUE MMPOAYKTHBHOCTH BBIPAIINBACMBIX PACTEHHN M KadyecTBa IIOTyqaeMOH
pactutenbHol npoaykuuu. Ilpoucxonsiee npu 3ToM u3MeHenue coiicts KC
MOJy4YUJIO Ha3BaHME «CTapeHHE» M paccCMaTPHUBAETCS IO aHAJIOTUU C MOYBaMU
Kak «cybcTpaToyroMieHue». Ha ocHoBaHnU pa3paboTaHHOI MO PyKOBOJICTBOM
akagemuka E.W. EpmakoBa xoHuenuuu somtonuu cuctemsl «KC — pactenue»
IPU MHTEHCHBHOM KpYIJIOTOJUYHOM BBIPAIIMBAHUN PACTEHHH B YCIOBHAX
3alMIIEHHOT0 IPYHTa aHO TeopeTHudeckoe oObsicHeHue npuunH crapenus KC,
CONPSDKCHHOTO C pa3sBUTHEM B HUX TIEPBHYHOTO II0YBOOOPAa30BATEIHHOTO
mpouecca. XapakTepHOH OCOOEHHOCTBIO  JaHHOTO Ipolecca  SBISIETCS
HMHTEHCHBHOE OuoreHHoe BblBeTpuBaHHe KC, compspkeHHOE C HaKOILICHHEM
TOHKOJIMCIIEPCHBIX MHHEPAIBHBIX, OPraHOMHHEPAJIBHBIX W OPTaHHYECKHUX
COCIMHEHUH. AKKyMyJMpyllleecs B TPOLECCEe HCIIOIb30BaHUS KC
OpPraHMYECKOE BELIECTBO MPEACTABICHO KOPHEBBIMH OCTATKAMH pa3IU4YHON
CTEIEHH Pa3NI0KEHUs], IPOTyKTaMHi MeTab0oNIu3Ma pacTeHHH U MHOTOYHCIEHHBIX
MHKPOOPTaHU3MOB. B pe3yabTaTe €CTECTBEHHOU TpaHCchOpMaIH
OpPraHMYECKOH KOMIIOHEHTBI MPOUCXOIUT oboraieHne KOpHEOOHTaeMOoro
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cyOcTparta ()U3UOIOTHYECKH aKTUBHBIMH COCAMHCHHUSAMH, CIIOCOOHBIMU
OTPHIIATENbHO BIMATH HA POCT, PA3BUTHUE U MPOMYKTUBHOCTH BBIPALIMBAEMBIX
pactenuii. opMHupoBaHHEe W JUHAMHKA MHUKPOOHOTHUYECKOTo Komruiekca B KC
ONpPENEISIIOTCS.  KOJMYECTBOM M KadeCcTBOM  IIOCTYMAIOLIEr0 B HUX
opranuyeckoro  BemectBa.  JliurtenbHoe — ucnons3oBanue KC  mox
MOHOKYJBTYpOU MPUBOIUT K HEOIArOMPUATHBIM JUIsI PAaCTEHHI M3MEHEHUSIM B
cocTtaBe MHKpPOOHOTO cooOmecTBa. Habmiomaercs pocT crnopooOpa3yromux
¢dopm  Oakrepwii, yBeNWYCHHE UYHCICHHOCTH TPUOOB, YBEIHYHBACTCA
naToreHusld notenmnuan KC.

BrinonHeHHbIE HAMU CTaTHUCTUYECKUM aHajdu3 B3aUMOCBS3U JUHAMUKU
¢dopmupyromerocs B MuHepatbHBIX KC  opraHmdeckoro BemlecTBa H
OMOTHYECKOro coo0miecTBa C JWHAMHUKOW TPOXYKTHBHOCTH pACTCHUH H
KauecTBOM pACTUTENbHON MNPOAYKLUUHU, TIOKa3al ociablieHue MPUYUHHO-
CIICJICTBEHHOM CBSI3U MEXy OPTaHHMYECKUM BEIIECTBOM MU MHUKPOOHMOTHYECKHM
coobmectBoM KC. JlaHHOE 0OCTOSATEIHCTBO SIBISCTCS PEIIAIOMINM (aKTOPOM
CTaTUCTUYECKU JOCTOBEPHOIO CHW)KEHUS MPOAYKTUBHOCTH pPACTEHUH H
KauecTBa MOJMyYaeMON MPOAYKIHUU B YCIOBHSIX UTMTEIHHOTO HCIOIB30BAHUS
KC BHe 3aBHCHMOCTH OT MX MUHEPaJHbHOTO COCTaBa W BHJA KYJIbTUBUPYEMBIX
pactrenuil. [lonydyeHHble pe3yabTaThl OKa3bIBAIOT, YTO, UCIOJB3YS B KaueCTBE
yHpasysitomero Gakropa NpUEMbl PETYJIHUPOBAHUS COJAEPKAHHUS OPTraHUYECKOTO
BEIIECTBa, MOXKHO TMOJJCPKUBATh Ha BBICOKOM YPOBHE MPOIYKTUBHOCTD
pacTeHui U IIPU FTOM MOJIY4aTh KaYECTBEHHYIO PACTUTENBHYIO IPOLYKIIHIO.

OCHOBBIBasICh Ha pe3yJbTaTaX HCCICIOBaHHUA, MBI pa3padoTand crocod
KOMIIJIEKCHOM  KHMCJIOTHO-IIETOYHOW  pereHepamuu  MuHepaibHeIXx  KC,
Mpe Iy CMaTPUBAIOIIIN I CUCTEMY MOCIIETOBATEILHBIX MIPUEMOB:
KoMmoctupoBanue — obpaborka 0,005-0,01H. pacTBopaMu MHUHEpPaIbHBIX
KHCIIOT — MPOMBIBKa BoJoi — 06pabotka 0,03-0,05H. pacTBOpamu menoun —
MpoMBIBKa BOJOH. IIpuMeHeHme yKa3aHHBIX MEpONPHUATHH obecreunBaeT
CHIDKEHUE COJIep)KaHusl opraHudeckoro BemectBa B KC, Bkmo4as u
(U3NONTOTHIECKU AKTUBHYIO €ero 4acTb. YactuuHo  yHajisroTcst
TOHKOJUCIIEPCHBIE COETMHEHUS pazIu4HOM TIPUPOJIBL, MIPOJYKTHI
JKU3HENCATEIPHOCTH PACTEHU U MHUKPOOPTaHU3MOB, CHIDKAETCS YHCICHHOCTD
MTOTEHIAAIFHO TTATOTCHHBIX MHUKPOOPTaHu3MOB. TakuM 00pa3oM, KOMIDIEKCHas
KHCJIOTHO-IIETIOYHAast 0bpaboTka MUHEpaIbHbIX [IOYBO3aMEHUTENCH
obecrieunBaeT BOCCTAHOBIIEHUE WX arpoOHOJOTHYECKUX CBOWMCTB, YAaCTHYHYIO
CTePWIM3ALHNIO W, KaK CIEICTBUE, — YIyUIICHHE YCIOBHH XH3HEOOECIICUeHHS
pacrenuil. Ilepuonuyeckoe NpUMEHEHHE KHUCIOTHO-ILENIOYHON pereHepanuu
MUHEpPAJbHBIX TMOYBO3aMEHHUTENEH B XOJA€ JIUTENBHOTO UX HCIOJIb30BaHUA
MO3BOJISIET TOAJEPKUBATh Ha OoJiee BBICOKOM YPOBHE MPOJIYKTUBHOCTD
pacTeHui U MoJy4yaTh BHICOKOKaYECTBEHHYIO MPOLYKIHIO.

Komnueke ykazannbix BozaeiictBuii Ha KC He u3MeHseT 3aMETHBIM
00pa3oM HampaBICHHOCTb €CTECTBEHHO MPOTEKAIOMIMX B HUX JBONIOLMOHHBIX
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MMOYBOOOPA30BATENBHBIX MPOIECCOB, HO MPUBOIUT K YACTUYHOW HOpMAaIH3aluU
MaccooOmena B cucreme «KC — pacreHue», 4to oOycinoBiuBaeT Oojee
BBICOKYIO MTPOAYKTUBHOCTD MTOCEBOB Ha PEreHEPUPOBAHHBIX CyOcTpaTax (puc. 1-
2).

CopeprkaHue yrnepoaa,
mr/100 r cy6cTpata
2

Tlepnon seretauun

WonTpors Bpereneparis KC

Puc. 1. ,HI/IHaMI/IKa COZICpIKaHU OPraHuvYeCKOro BeIecTsa B KC IIpu JUIMTEIIbHOM
HCIIOJIb30BAaHUU UX IJI KYJIbTUBUPOBAHUS paCTeHI/lﬁ

1200 -
1000 -
800
600
400
200

=}
1

IIpoayKkTUBHOCTD, I/pacTeHue.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 17

Mepuog sBeretaumu

KOHTPO/b . pereHepauma KC

Puc. 2. IIpogykTuBHOCTb pacteHuit Tomata Ha KC JUINTEIBHOTO UCIIONB30BaHUS

IIpennoxennsiii  crmoco6 pereHepammun  KC  maeT  BO3MOXKHOCTH
CYHICCTBEHHO YIJIMHATH CPOK CJ'Iy)K6BI MUHEPATTbHBIX MOYBO3aMEHUTEIIEN U mpu
9TOM HOIJIEPKUBaTh Ha Oojee BEICOKOM YPOBHE IPOAYKTUBHOCTH PACTCHHH U
HX KauecTBEeHHbIE Noka3arenu. Croco0 IKOHOMHUUYEH U MOXKET OBITh Pean30BaH
B JIIOOOM arperaToroOHHOM XO3SHCTBE, MOCKOJBKY Ui €ro peaau3amdd He
TpeOyeTcss JTOpOTOCTOSINIEr0 O00OpYIOBaHUS, ICPUIIMTHBIX MATCPUAIOB H
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PEaKTHBOB, HCKIIIOYAECTCSl TNPHUMEHCHHE IECTUIMAOB, E3MHQHUIMPYIOIIIX
cpeactB. OAHMM M3 CYIIECTBEHHBIX IPEUMYLIECTB crocoba KHCIOTHO-
IIeTIOYHONW pereHepannu MuHepanbHBIX KC SABISETCS €ro TexXHOIOTHYecKas
0e3BpeHOCTh M JKOJOTHueckas Oe3omacHOCTb. IIpomyKThl pereHepaunu He
TOJBKO HE 3arpsi3HAIOT OKPYXKAIOIIYI0 Cpely, HO TIPH pPalMOHAIBLHOM
HCTIOJIb30BaHUU MOTYT J1aBaTh X035AiicTBaM JOMOIHUTEIBHYIO IPHOBLIb.

HU.A. AuTonoBa, T.U. I'youna
CapaToBCKHl TOCYAapCTBEHHBIN TEXHUYECKUH YHUBEPCUTET

MN3YYEHHUE BO3MOKHOCTH UCIIOJIb30BAHUA
OOCOOI'UIICA JJIA OYUCTKHU CTOYHBIX BO/J|
MPOMBIIIJIEHHBIX IIPEJANPUATHAN

OcHOBHOI1 BKIajg B 00pa3oBaHHe OTXOJ0B Ha Tepputopun CapaTOBCKOH
obmacTr BHOCHT oTX0x (hocorurca 4 Kimacca OmacHOCTH, KOTOPEIA oOpa3yeTcs
TIpy IPpou3BoJICTBE (hocdopHOi KucIoThl Ha npeanpuatud OO0 «banakoBckue
MHHEpaJIbHbIE YA00peHHs». B 0TBa A5t OTKPBITOrO CKIaJUPOBAHUS €XKETOIHO
HampaBisieTcs Oojee IBYX MIJUIMOHOB TOHH (ocdorumca, rae B HacTOsIIee
BpeMmst HakoruleHo Oonee 30 miH. ToHH.  Hammume Takoro orpoMHOTO
KonmmdecTBa  (ocdorumnca SBISIETCS  yTPO30H  3arpsi3HEHMS  ITOJI3EMHBIX
BOJIOHOCHBIX TOPH30HTOB HHTHEBOIO Ha3HadeHHs cynbdaTtamu, dochaTamu,
¢TOpOM W OPYTUMH 3arpsA3HAIOIINME BemiecTBamMu. llosTomy mpolGiiema
XpaHeHus, epepaboTKH U Mcnonb30BaHuA (ocdorunca crout B CapaToBCKOH
obnacti o4eHb ocTpo. B Hactosimiee Bpemst hocdorumnc ucroiab3yercst KpaiiHe
MaJio, B OCHOBHOM KaK BTOPHYHOE CHIPBE B PsAIC MPOU3BOACTB.

Hamu nccnemyercst mpobiema MCIIONB30BaHUS (GOCOrumca B KadecTBE
KOAaryJIsSTHTa ITPU OYUCTKE CTOYHBIX BOJI IIPOMBIIICHHBIX MPEATPUSITHI.

[Ipon3BoJCTBEHHbIE  CTOYHBIE BOJBI B OOJBIIMHCTBE  CIIy4acB
MIPENICTABIIAIOT CO00i CIaOOKOHIIEHTPUPOBAHHBIE SMYJIBCUH WU CYCIIEH3UH,
colepxaiyue  KoutouaHele  vactumbl  pazmepom  0,001- 0,1  mkwM,
MeJIKoaMCIIepcHble YacTuubl pazmepoMm 0,1-10 MKM, a TakKe 4acTHIBI pa3MepoOM
10 MxMm u Goiee.

B mporecce MexaHHYECKOH OYMCTKH W3 CTOYHBIX BOZ JAOCTaTOYHO JIETKO
ylnamsrorcst 4yacThnbel pasmepoM 10 MkM u Oojee, MEJNKOIHCHEPCHBIE H
KOJUIOUIHBIE YAaCTHIBI NPAKTUUECKN He ynaisttorcs. Takum oOpa3oM, CTOUHbBIE
BOJIBI MHOTHX IIPOM3BOJICTB IIOCJIE MEXaHMYECKOW OYHMCTKHM MPEICTaBISIOT
co00ii arperaTuBHO-yCTOWYMBYIO CHCTEMY. I NX OYMCTKH NPUMEHSIOT METOJ
koaryysiuu. [Ipm 3TOM arperaTWBHas yCTOHYMBOCTh YacTHIl HapyIIaeTcs,
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o0pasyroTcss Ooliee KPYIHBIC arperatbl, KOTOpPBIE YAAIAIOT W3 CTOYHBIX BOJ
MEXaHUYECKUMH METOJaMH.

MeToapl KOAryJisiiiyd HIMPOKO PACTIPOCTPAHEHBI JUISI OYMCTKA CTOYHBIX
BOJI IPEANIPUATHIH XUMHUECKOH, He(pTEeXUMUIECKOH, He(TerepepadaThBatoIIeH,
LIEJUTIOJI03H0-0yMa)KHOU U IPYTHX OTpacield IpOMBIIUIEHHOCTH.

LenecooOpa3Ho MPUMEHSTH KOAryJIsSHTBI A TOOYHCTKH OMONOTHYECKH
OYMIICHHBIX CTOYHBIX BOJ OT IPyOOAMCHEPCHBIX, KOJUIOMIHBIX 3arps3HCHHH,
PacTBOPEHHBIX BBICOKOMOJICKYJISIPHBIX OpraHWYeCKWX BemecTs, (ocdaros,
¢Topunos. [Ipu 3TOM KOaryJisHMOHHBIC YCTAHOBKH BKJIFOYAKOT CMECHTEIH H
COOPYXEHHUS JUI OCBETJICHHS BOJBI (OTCTOMHUKH, (GDUIBTPHI, (UIOTATOPHI UM
ocBeTiUTeNH). YacTo Imepes COOPYKEHUSIMH OCBETIICHUS MCIOIB3YyeTCs Kamepa
xJrorbeobpa3oBanus [1].

KoarynsiHtamu SBISIIOTCS. COEIMHEHHS, CIIOCOOHBIE THAPOJIU30BATHCS B
BOZE c o0pa3oBaHMEM  THIPOKCHIOB, obnamaronx  BBICOKUMH
aJICOPOIIMOHHBIMA W aJre3MOHHBIMH CBOHCTBaMH. [lo XMMHYECKOMY COCTaBy
¢docdorumnca MOKHO MPEANOIOKHUTE, YTO OH MOXKET MOJBEPraThCs TUAPOIH3Y,
TaKk KaK COAEPKUT OKHCIBI (ocdopa, aTroMUHHA, Kele3a M CONH KaJbIHs U
MarHus.

H3BectHO [2], uTo THAposmM3 (Gochoruica OMUCHIBACTCS CICTYIOIAMHI
peakuusImMu:

OcHognvlie peakyuu:

CaSO4 . 2H20 + P205 + HzO — CaSO4 + 2H3PO4;

CaSO4 . 2H3PO4 — Ca(H2P04)2 + H2$O4,

5C32++ 3H2PO4> +70H — Ca5(OH)(PO4)3 ! + 6H20

Bcnomocamenwvhule peakyuu:

Alz(SO4)3 . F€203 +3 HzSO4 i AIQ(SO4)3 + FGQ(SO4)3 +3 H20;

Al (SOy4); + 2H,0 < 2AI0HSO,4 + H,SOy;

2A10HSO4 + 2H20 g [AI(OH)2]2804 + HzSO4;

[AI(OH),],SO4 + 2H,0 < 2A1(OH); * + H,SOy;

Fe 2(804)3 + 2H20 > 2Fe OHSO4 + HzSO4,

2Fe OHSO4 + ZHQO g [Fe (OH)z]zSO4 + HzSO4;

[Fe(OH),],S04 + 2H,0 < 2Fe (OH); * + H,S0,.

OOpasyromuecss THAPOOKHCH B TEPBBIA  MOMEHT HaxoIiATCA B
KOJUIOMJTHOM COCTOSIHUM, HO TOJ BJIUSHHUEM aHHUOHOB, COJIEPKAIIMXCS B BOJE
(S04, HCOy, CI), xoarymupyior. OGpasylolmecs NpPH AUCCOLHALAH
koarynsuta uonbl Al m Fe’ crmocoBCTBYIOT KOAryNAIMH OTPHIATENHHO
3apsSOKEHHBIX — KOJUIOMAHBIX — vacTul mnpumeced. KosuouaHele 4acTuIlbl
THUAPOOKUCEN KOAryJasHTOB HMEIOT MOJOKUTENbHBIA 3apsii, I[O03TOMY B
OTPENIECTICHHBIX COOTHOIIEHHUSIX BO3MOXKHA TakK)Ke B3aWMHAs KOATYJISIIHS
KOJUIOMJIHBIX TpUMEcCEd BOABI M YACTHIl KOaryisHTa. Bce nepedncieHHbIe
MPOLIECCHl BEIYT K TOMY, YTO arperaruBHas yCTOWYMBOCTh CYCHEHIUPOBAHHBIX
U KOJUIOMJIHBIX TpUMeEcel pe3Ko CHWkaercs. PacTyiime ruapaTHpOBaHHBIE
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XJIONbS KOAaryJIsHTa TIpH OCAXKIEHUHM I0J JACHCTBHEM CHIBI TSDKECTH
3aXBaThIBAIOT YACTHIEI B3BECH, YTO CIIOCOOCTBYET MOJHOMY OCBETICHUIO BOJBL.
UeM kpymHee oOpa3yromuecs XJI0Mbs, TeM IOJTHee U ObICTpee HIET OCBETICHHE.

Oddekr ocBeTneHNsT M 00ECHBEYMBAHUS ONPENEISETCS MHOTHMH
(bakTOpaMu: KOJMYECTBOM BBOJHMMOIO KOAryJITHTA U €0 CBOWCTBAMHM, a TAKXKe
cBOMCTBaMU 0OpabaTbIBaeMoit BofbI, BennuuHoi pH, TemnepaTypoil.

Hamu mpoBoAsITCS 3KCHEPHMEHTAIbHBIC WCCIENOBAHHUSA KOATYJISIINU
CTOYHBIX BOJ XHMHYECKHX IIPOM3BOJACTB M XO3SHCTBEHHO-OBITOBOIO CTOKa
KOMMYHAaJIbHBIX TIPEANPHUATHI ¢ ucnonb3oBaHueM Qocdorumnca. Ilpu sTom
MPOBOJUTCS aHAJIM3 MCXOAHOW BOABI 1O CIEIYIOUIMM  [OKa3aTeNsIM:
COZIepKaHNe B3BEIICHHBIX BEIIECTB, PO3PAYHOCTh IIPOO BOIBI, PEAKIIUN CPEIIbI
PH, XIIK wu BIIK; pa3pabaTelBaloTCSI ONTHMAIBHBIC YCIOBHSA IMPOTCKAHUS
Ipoliecca TMAPOJIM3a KOaryJysiHTa; [0 3aBUCHUMOCTSIM BpeMeHH ocaxieHusi, PH,
KOJIMYECTBA B3BEIICHHBIX BEHIECTB OT /O3Bl KOArylIsfHTA YCTaHABIUBACTCS
3(h(HEeKTUBHOCTD KOAryJIMPOBaHUSI.

Pe3ynbraTel  AKCIEPHMEHTANIBHBIX HCCIEIOBAHUM MOKa3bIBAIOT, 4YTO
CTOYHBIE BOJBI MOYKHO OUYHINATH C MOMOIIBIO (pocdorurca 10 HOPM «yCIOBHO-
gyrcrast Boga» [2]. Hammume ¢ocdopa B ounmieHHONH BoAe W OCaike AeTaeT
1enecooOpa3HBIM MX HCIIONIb30BaHHE JUI OPOIICHHS M Kak ymoOpeHue Ha
MOYBax JIOOBIX THIIOB.
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O.A. Apednena, JI.LH. Oabmanckas, A.B. CtosiHOB

DHIeNbCCKUN TEXHOJIOTHYSCKUH HHCTUTYT ((hrman)
CapaToBCKOT0 rOCYapCTBEHHOTO TEXHUUECKOTO YHHBEPCUTETA

SJIEKTPOXUMHNYECKOE U3BJIEYEHUE
MEJIA U3 YKCPAKTOB OTPABOTAHHOM PSICKA LEMNA MINOR

PacTymee mocTymieHHMEe CTOYHBIX BOX B TNPHPOAHBIE BOIOEMBI
proOpeTaeT xapakTep MI00ATbHONW dKoJlorndeckor yrposel [1,2]. Crokm
COICPKAT HMOHBI  TSDKEIBIX  METAIUIOB, OOJagarolmuX  OWOJOTMYEeCKOM
aKTHBHOCTBIO, IPUBOAIIEH K OTPABICHUIO U THOEIU OpraHu3MoB [3,4].

[TosToMy aKkTyanbHBIM SBIAETCS TOMCK H pa3paboTka METOMOB
MO3BOJIAIONINX ~ HW3BJIEKAaTh  TSDKEJNBIE  METaUlbl  0e3  OMOJHHUTENBHOM
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TEXHOT€HHOW Harpysku Ha OKpykaroulyto cpeny. llocnegnue necstuietus
OTMEUEHBI 3¢ eKTUBHBIM BHE/IPCHUEM 6HOJIOTHUECKUX u
OMO3TIEKTPOXUMHUYECKUX CIOCOOOB OYMCTKH CTOYHBIX BOA M HPUPOIHBIX
BomoeMoB. Tak, Hampumep, HECOMHEHHBIH NPHOPUTET MO 3(PPEKTUBHOCTH U
PpEeHTa0EIBEHOCTH MpHU3HaeTcs 3a METOJIOM JJEKTPOXUMHUUECKOI
¢uropemenuanuu [5]. Metoa oCHOBaH Ha MOTJIOIEHUHN PAaCTHTELHON KIIETKON
TOKCHYHBIX BEIIECTB, 33 CUET CO3J]aBaeMON Ha KICTOYHOW MeMOpaHe pa3sHOCTH
JJIEKTPUYECKUX TOTEHLUANOB [5].

OnmHako KWHETHMKAa M pe3yibTaThl COpPOIMHM MOHOB M3 BOJOEMOB
pa3NUYHBIMU THAPOOMOHTAMH NPaKTHYECKH HE H3ydeHbl. Takxke He pelleH
BOIPOC JajJbHEWIIEW YTHWIM3alMd M BTOPHUYHOIO MCIIOJB30BAaHUS TSKENBIX
METAJIJIOB MOCJIE UX U3BJICYEHHUS.

Pa3zpaboTka KOMIIIEKCHOrO MOAXOJa AN YTHIM3aLMU TaKoro poja
9KOTOKCHKAHTOB W3 CTOYHBIX BOJ, MO3BOJUT HE TOJBKO WX H3BJIEKAaTh, HO U
MONy4YaTh  BTOPUYHBIE MTPONYKTH  (METaLIBl) UIA  MPOMBIIUICHHOTO
HCIIOJIb30BaHMS.

Hensto  HacrosAmel paboOTBl  SIBUJIOCH M3Y4E€HHE  BO3MOXKHOCTH
AIEKTPOXUMHUYECKOTO M3BIICUCHHUS MEIN M3 IKCTPAKTOB OTPAOOTAaHHOI pACKU
(mocne puTopeMennanyn) B HOTCHIIMOCTATHIECKOM PEKUME.

IIpoBeneHo wu3BIeueHHe MeAM Ha TIpaUTOBOM  DIJEKTPOAE B
MTOTEHIMOCTATHIECKOM PEKHME C MCIIONb30BaHNEeM moTeHnuocrara I1-5848 u3
CEPHOKHCIIBIX PACTBOPOB, MOJIyYEHHBIX I10CJIE CXKUTaHHUs B KOHLIEHTPUPOBaHHOM
CepHOM KkuciaoTe pscku Lemna minor, TpeABapUTENILHO HaXOAMBIICHCS B
CIICAYIOIIUX YCJIOBHAX:

1) pactBop cymedara memm (1 Mr/m) + BO3AEHCTBHE IOCTOSHHOTO
SNEKTPHYECKOr0 TOKa pasnnmdHoi mioTHocTH (80, 240, 480 MKA/cm); 2)
pactBop cynbdara meau (1 mr/n) + Bo3aelcTBHE MapasieIbHOIO MOCTOSIHHOTO
MarHuTHOTO TOJS  pasznuuHoi HampsbkeHHoctu (0.5, 2.0 xA/m); 3) pacTBop
cynbdaTta Menu (1 Mr/m) + BO3IEHCTBHE TMOCTOSTHHOTO DJIEKTPHUYECKOTO TOKA
(480 MKA/cM?) 1 MapajuIeIbHOTO MOCTOSIHHOTO MarHUTHOTO moist (2.0 KA/M).

Iorennnocrarnyeckue kpusble (IICK) cHumamum npu BbeIOpaHHOH Ha
OCHOBE MHBEPCHOHHOW BosbTaMmepomeTpun (MBA) BenwdmHe mOTeHIMAaIa B
muke (Makcumyme) Toka (E,;= 320 MB), XapakTepHOTO Ui BBIACICHUS MEIH.
Konnenrpanuio Meau B PpacTUTENbHBIX OKCTPAaKTaX ONPENeISUIM  IyTeM
HMHTETPUPOBAHUA ILIOWAAX o1 E,t — KpUBOM.

KonuuectBo  Menu, UH3BIEYEHHOE U3  CEPHOKMCIBIX  PAacTBOPOB,
MTOATBEPIKAATIOCH criekTpodoromerpudecku (CD).

CpaBHEeHHME IIOMYYEHHBIX TpeMs HE3aBHCHUMBIMH Merofgamu (Tabui.l.)
JAHHBIX TO3BOJIMJIO YCTaHOBUTH, YTO HamOoOJIee BBICOKOE COJEp)KaHHe MEIH B
¢uTomMacce pacTeHHs PACKH OOHAapy)KEHO IpH W3BJICUCHUH TOA IeicTBHEM
IOCTOSIHHOTO TOKA INIOTHOCTBIO 240 MKA/cM’ (puc.1.).
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Hccnenoanue o6pa3LoB 3J110aTOB, NOTYYEHHBIX MOCJIE BO3JIEHCTBHS Ha
pacTeHHs PSACKH MapajlieIbHOrO IOCTOSIHHOTO MAarHUTHOTO IOJIA, MOKAa3ajo
BBICOKYIO KOHIICHTPALMI0 MEOW B BBITSHKKAX M3 PACKH, TNPEIBAPUTEIHHO
TTOIBEPTHYTOHN BO3IEHCTBHIO MOJIA HANPSDKECHHOCTH 2.0 KA/M.

B Tabnune mnpeacTaBieHbl TAaHHBIC 110 U3BJICYCHUIO MEAU M3 YKCTPAKTOB
pacTeHuil psAcKU L.minor, IOABEPTHYTON COYETAHHOMY JEHCTBHIO IIOCTOSIHHOTO
TOKa Y NapaJuIeIbHOI0 MOCTOSHHOTO MarHUTHOTO HOJIS.

Bo Bcex skcmeprMeHTax HaOJIONANH YBEIWYCHHE COICpPKaHUS HOHOB
MEeIM B 3JI0aTax MOcje BO3JEHCTBHS Ha PACTUTENIbHBIE KIETKH MOCTOSHHOTO
TOKAa U MapaJUIeIbHOTO MAarHUTHOTO MOJISI, YTO MOXKHO OOBSCHUTH BIUSHHEM

OTHX (I)aKTOpOB Ha MPOHHUIACMOCTb U PACTAKHUMOCTb KJICTOYHOU MeM6paHBI.
CpaBHUTEIbHBII aHAJIN3 PE3YJIbTATOB 110 U3BIeUeHUI0 MeaU (Cey, MI/JT) U3 SKCTPAKTOB PACKH,
IOIBEPTHYTOI COBMECTHOMY BO3/IEHCTBHIO ITapaJLIETbHOIO IOCTOSHHOTO MATHUTHOTO IO U
IIOCTOSIHHOTO TOKa (j=240 MKA/cM?)

[Tapamerp, Mertozp! HccieoBaHus
H, kA/Mm MBA IICK Cd
0.50 0.030+0,003 0,0382+0,001 0,033+0,002
2,0 0.0312+0,003 - 0.0312+0,002
C, M/ 0,35 i C,mr/n 0.04 -
03 80 0.035 q
025 0.03
02 n 0.025 H
015 o4 002 .i.s
0.015 4
ot 0.01
006 0.005
0 0
VBA TICK ) MBA TICK co

Puc.1. KonngectBo Menn, n3BnedeHHoe u3  Puc.2. KommdecTBo Menu, H3BICYCHHOE U3
OKCTPAaKTOB  psICKH L.  minor TOJ OSKCTPAaKTOB PSCKU L. minor mMox BO3AEUCTBHEM
BO3/EiicTBIEM IIOCTOSTHHOT'O TOKa IapaJuIeIbHOTO IIOCTOSHHOTO MarHUTHOTO HOJIS
(j,MKA/cM?) (H,kA/M)

Takum oOpa3om, TMOKa3aHa BO3MOXKHOCTh M3BJICUYEHHS MEAH B
METAJUINYECKOM BHJE U C BBHICOKHM BBIXOIOM W3 CEPHOKHCIBIX PACTHTEIBHBIX
9KCTPAKTOB 3JIEKTPOXUMHUYECKUM CIIOCOOOM.

Jlureparypa

1. Copbentst Ha mytH 3arpsisHenusi BogoemoB / AWM. broxun, ®.E. Keneman, H.C.
OBunHuKoBa, E.M. MonaxoBa. // Dxomnorus 1 npombinuieHHOCTh. — 2000. — @eBpaib.
-C.25-28.

16



2. CopOuyoHHas OYHCTKA BOABI IS MUTHEBOIO BOJOCHA0KeHNST MOCKBBI // XpaMeHKOB
C.B., A.H. Hukutun, A .. Broxun, ®.E. Keneman // Dkonorus u mpoMBIILICHHOCTD
Poccun.- 1999. — Maii. — C. 65 — 66.

3. Bynuukos, I''K. Tspkensie MeTayuibl B 9KOJIOTHUECKOM MOHUTOPHHIE BOJHBIX CHCTEM /
I' K. Bynuukos / CopocoBckuii o0pa3oBatenbHblil xxypHal. — 1998. — Ne 5. — C. 23 —
28.

4. Joxnax «O cocTosiHUM U 00 OXpaHe OKpyskatomied cpeabl CapaTOBCKOI 00JacTH B
2006 roxy» / IlpaBurensctBo CapaToBckoii 061acTu, KoMHTET OXpaHbl OKpY KaroIei
cpeabl U ipupoomnoib3oBanus CapatoBckoit oonactu.- Caparos, 2007. — 283 c.

5. Beicimiasg BOjHAsh pacTUTENBHOCTh KaK JJIEMEHT OYMCTKU MPOMBIIUICHHBIX CTOYHBIX
Boj / B.B. Kpageun, JL.b. Byxranrtep, A.Il. Anbko3un, b.JI. Byxranrep // Dxosnorust u
npoMsiuieHHocTs Pocenu. — 1999. — Asrycer. — C. 20 — 23.

B.I1. boopunes, JI.H. Ilak
WHCTUTYT NPUPOAHBIX pecypcoB, skonoruu U kpuonorun CO PAH, r. Yura

IKOJOI'MYECKASA PEABMJINTAIIA YEPHOBCKOI'O
YI'OJIBHOI'O PA3PE3A B OKPECTHOCTAX r. YAUTHI

OTKpBITBIE  cITOCOO  pa3pabOTKH  YTOJNBHBIX ~ MECTOPOXKICHWH, TI0
CPaBHEHHMIO C LIAXTHBIM, SABJIsETCS HauOosiee 3(P(EKTUBHBIM M SKOHOMHUYECKU
BBITOAHBIM. OJTHAKO NMPOU3BOJCTBO OTKPBITBHIX Pa3pabOTOK HEU30EKHO CBSI3aHO
C HapymeHHeM NPUPOIHBIX JIAaHAMA(TOB, YBEIMYEHHEM  IUIOIIAJACH,
HapyIIaeMBIX TOPHBIMH paboTamu, 00pa3oBaHMEM HOBBEIX (opM penbeda,
pa3sBUTHEM BETPOBOM U BOAHOW JPO3UM, YHHUTOXKEHHEM pPACTHTENBHOIO
MIOKPOBA U CHIDKEHHEM YHCICHHOCTH J>KMBOTHOTO MHpa B 30HE pabor.
TexHOreHHBIC JTaHAA(PTE CTAHOBSTCS MCTOYHUKOM 3arpsI3HEHUS MPHPOIHBIX
BOJ M arMmoc(epsl, 3HAYUTEIHHOIO YXYAIICHHUS CAHUTAPHO-TUIMEHWYECKHX H
9KOJIOTMYECKUX YCIOBUII B MIPUJIETAIOLINX K HUM ropojax u nocenkax. Iloaromy
9KOJIOTHYECKas PeaOMINTaIsd TEXHOTCHHBIX 3€MeNb CTaHOBHTCS COIMAJIBHO
BKHOW ¥ HEOTJIOKHOM TIPOOJIEMOH.

YepHOBCKUI YTONBHBINA pa3pe3 paclolIoKEH B 3alaJHOW 4acTH ropojia
Yutel. MecTopoxxaeHue Ob10 OTKpBITO emle B Hadane XIX Beka. B To Bpems
OHO HAaXOAWJIOCh Ha OKpaWHE KPaeBOTO IEHTPa M pa3padaThIBalOCh IIaXTHBIM
criocobom. IlocrerneHHo, B CBA3M C POCTOM Tropojia, pa3pe3 OKa3aicsi B €ro
yepre. K Tomy Bpemenu (B Hauase 70-Xx TrOmoOB) MECTOpPOXKIEHHE Haudalu
pa3pabaTheiBaTh OTKPBITBIM crmocoboM. A B 1980 romy moObua yrist Oblia
3aBepIICHA.

Ha ykazaHHOM yrosibHOM pa3pese IIHPOKO NPHMEHSUICS BaJIOBBIH CII0cO0
CKJIaJMPOBaHMs BCKPBIIIHBIX IOPOJ B OTBalbl C IOMOIIBI0 3KCKaBaTOpa-
nparnaiitna  JI-10-40, mpu KOoTOpOM OoJpimasi YacTh IOTEHIIMAIBHO
IUIOAOPOJHBIX TPYHTOB IIOKPOBHBIX OTJIOKEHMH TOmajana B OCHOBAHUE
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OTBAJIOB, 2 Ha MOBEPXHOCTH OKA3bIBAIUCH MOPOABI HW)KHUX CIIOCB BCKPBIIIH.
3achllKy pa3pesa MPOBOAMIN B OOpaTHOM IMOCIEAOBATENLHOCTH, B PE3yJbTaTe
KOTOPOH Ha IIOBEPXHOCTH MOYBHI 0Ka3anoch 70-80% OBIBIIEro BEpXHETO CII0S U
0k0J10 20-30% HMXKHHUX CJIOEB IOYBbI. 3aKIIOUUTEIBHBIM 3TAllOM TEXHHUYECKOH
PEeKyJIbTUBAIMYU ObLIa INIAHKPOBKA IIOBEPXHOCTH pa3pe3a 0yiIbI03epoM.

ITouBeHHO-pacTUTENIbLHOE  OOCIEOBaHUE TEPPUTOPUH  YEpHOBCKOTO
YTOJNIBHOTO pa3pe3a IO0Ka3ano, YTO, HECMOTPs Ha JICCONPUTOTHOCTH II0YB,
€CTECTBEHHOE 3apacTaHHe ITOBEPXHOCTH pa3pesa HE pemiaeT 3agady
9KOJIOTHYECKOIl peadmiInuTalui HapyHmICHHBIX 3eMelb. OYeBHIHO, 3TO OBLIO
CBSI3aHO C 9KCTPEMAaJIbHBIMU KIMMAaTHYECKUMHU yCIOBUSMHU PETHOHA, & UMEHHO C
CWIBHBIMH BETpaMU B BeceHHHMH mepuon (mo 15-22 m/ ¢), He3HAYUTEIbHBIM
BEITAZICHUEM OcCagkoB B ampene-mae (20-35 MM), HU3KOW OTHOCHTEIBHOMN
BIIQXKHOCTBIO Bo3ayxa (20-35%), pe3kuMu nepenajgaMu TeMIEepaTyphbl B TEUCHHE
CYTOK, OCOOSHHO B TIO3[THEBECEHHUN M paHHEOCeHHUH mepuoapl (oT -10° mo +
40°C). B Takux yCIIOBHSIX BEpXHHH CJIOW MOYBHI pa3pe3a OBICTPO MCCYIANICS H
MTOJIBEPrajics BETPOBOH U BOJTHOW 3PO3HH.

ITocne pa3pabOTKM YKa3aHHOTO MECTOPOXKAEHUS «l Oop3eleHCTpoi» T.
Uuthl B TENAX OKOJOTMYECKOW peaOWiuTaluid TEXHOTCHHBIX 3eMeib
MIPENPHHSLI MOIBITKY MTOCEBa TPAB U IMOCAIKH JPEBECHO-KYCTAPHUKOBEIX ITOPOT
10 YOpoIIeHHOW cxeme. /[ 3Toro moyBy TOTOBHJIM IO CHCTEME 350JeBOi
Bcramky. [ToceB TpaB MPOBOIWIN PYYHBIMU CESIIKAMH, a TOCAAKY 2-JETHUX
CESTHIIEB COCHBI OOBIKHOBEHHOM M YEPEHKOBBIX CAXKCHIIEB TOIOJS AYIINCTOTO —
mon meu KomecoBa. B pe3ynpraTe BCXOIBI TpaB MOTHONHM OT HCCYIICHHS U
3aCeKaHus TIECKOM, ITOCAKHA COCHBI MIOYTH TOTHOCTBIO MOTUOIN OT HEAOCTaTKa
BIIaTd B BEPXHUX CIIOSIX TIOYBBI, TIOCAJIKH TOTIOJS OKa3aJIHCh HEIOJTOBEYHBIMH,
Ha 3-4 ron mocie MOCaaKW OHHU IOJBEPIIINCH MOPaXCHUIO CEpaIeBHHHOMN
THIJIBIO U 3aCOXJIH.

Ha ocHoBaHWM 3TOr0 HaMu OBUTH MPOBENIEHBI OIBITHHIE TTOYBO3ALTUTHEIC
MOCAIKU, JUIA YEro HWCIONB30BAIM 13 JpeBeCHO-KYyCTAPHHUKOBBIX IOPOJ
MECTHOU (IIOpHI (TOHONB JYIIUCTBIN, SIOMOHS CHOHMpPCKas, aOpUKOC NAypCKHH,
CMOpOJMHA uepHas, oOJjenuxa KpYLUIMHOBAas, paHET IMypIypOBBIA, COCHA
OOBIKHOBEHHAs, JINCTBEHHHWIIA [ MennHa, BA3  MEIKOJHMCTHBIA, WBa
TPEXTHIYMHKOBAs, MBA KO3bs, OOSPHIIIHIK TaypCKUl, TOIONb JIABPOJIHCTHBIN).
Iocanky npoBoammm nox Med Konecora ¢ pa3MerieHieM 3-4-JIETHUX CESHIICB U
CakeHLIeB B paAmy uepe3 1,5 M, mexnay pagamu — 2,0. ITouBy mox mocaiky
TOTOBWIJIM TI0 CHCTEME YEPHOTO Tapa ¢ JOIOIHUTEIbHEIM yriryOneHneM (Ha 70
CM) Ha MecTe OyIymmx psaoB. BeceHHUIT CpoK MOCaIKH 3aBHCEN OT OTTAUBAHHS
mouBsl Ha myouHy 25-30 cMm. KopHeByro cHCTeMy CEsSHICB M Ca)XCHIICB
obOpabareiBany B TOP(AHO-TTIMHAHON >kmxke, moarorosiaeHHod Ha 0,005%
pacTBOope TeTepoaykcmHa. Ham3eMHYr0 dacTh TIOCaJOYHOTO Marepuaia
obpabateiBau B 1% pacTBope JTaHOIMHA. BECHOI cliemyromero roga B Kaxmuoe
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ocaZioyHoe MecTo BHocwid mo 20 T HUTpodocku U3 pacyera 65 kr Ha 1 ra.
YxonHbIe pabOThI IPOBOAUIN BECHOH OJIUH pa3 B FOAY.

Pe3ynbrats! Hccne10BaHMH TOKA3aIIH, YTO:

- TNPHXHBAEMOCTb HCKYCCTBEHHOCO3JAHHBIX HACaXKAECHUH IOCTHTasa
90%. B 10-netHeM Bo3pacTe MPaKTUYECKH BCE AEPEBbsI U KYCTAPHUKU B PSIy
COMKHYJIHCB, 32 UCKJIFOYEHHEM CMOPOIIHEI;

- COCHy OOBIKHOBEHHYIO JIydIle Ca)kaThb IIOCIE CO3JaHUS KYJIUC W3
JHMCTBEHHBIX MTOPOJ;

- B KpallHue paasl IMOCaAOK  CIeIyeT BBOIUTH KYCTapHUKH JUIs
CHETOHAKOIUICHHSI, Yepedys PsAbl KyCTapHUKOB C psiiaMH ITIaBHO MOPOJIbI;

- yUuTHIBasg ONM30CTH TEPPUTOPUH YTOJBHOTO pa3pe3a K Iropomy, 4acTb
3eMENIbHBIX YYacTKOB pa3pe3a MOXKHO OTJaTh MOJ PEKpealuio U JauHble
YUYaCTKH.

ML.A. Boasinosa ', E.M. Xa6aposa >, JL.I. lonepbsin *

"MoCKOBCKHIt TOCYaPCTBEHHBIH TOPHBII YHHBEPCUTET;
*MOCKOBCKas FOCY/IapCTBEHHAS aKAEMHs TOHKOH XUMHUECKOH TeXHONOTHH
um. M. B. JlomoHOCOBa;

'Y HUM DY u TOC um. A. H. Coicuna PAMH, r. Mocksa

C®OPMHUPOBABIINICA PAJ MUKPOBHOJIOT MYECKHAX
IHPEITAPATOB, HCIIOJIb3YEMBIX JJI1 BHUOAYTI'MEHTALIUN
HE®TE3ATPA3HEHHBIX ITOYB

Cepbé&3HON 3KONOrMYEcKOod MpoONIeMOoil ABISETCS 3arps3HEHHE Cpenbl
OPraHMYECKMMM TOKCHKaHTaMu. IloCTymieHue B  OKpY’KAIOUIYI  Cpeny
JU3eNbHOTO W KOTEIbHOI'O TOIUIMBA, TIOPIOYECMA304HBIX MaTEpHAJIOB,
pacTBopHTeNel, paclIMpeHue napka aBTOTpaHCIopTa, yBenuueHue unciaa A3C u
CTaHLMI TEXHWYECKOro OOCIy)KMBaHUS, pacIIMpeHHe HWHOPaCTPYKTyphl
MIPOMBIIUIEHHBIX ¥ TOPHOAOOBIBAIOIINX MPEANPHATHI, a TaKKe TOPOICKHUX
TEPPUTOPUH TPHBOJAT K BO3PACTaHUIO COJCP)KaHUS HEPTEIPOAYKTOB B
IPUPOAHBIX 00BeKkTax. OTpullaTeNbHOE BO3JACHCTBHE HAa IOYBY TOBAPHOIL
MPOAYKIMU HedTenepepabaThIBAalOIINX 3aBOJOB IPOSABILETCS B JIETpagaluu
MTOYBEHHOTO MTOKpOBA, OTUYKICHUU 3eMEJIbHBIX yroauit u3
CEIIbCKOXO035HCTBEHHOTO 000pOTa, HAPYIICHUH 3KOJOTMYECKOTO PaBHOBECHS
NPUPOJHBIX  JaHmmadToB 3a cyeT BO3ACHCTBHA HE(PTENPOIYKTOB Ha
COIpefieTbHbBIE CPeabl (PACTUTENbHBIN IOKPOB, TOBEPXHOCTHBIE W T'PYHTOBBIC
BOJIbI, )KUBOTHBII MUD).

Hapsiny ¢ yHHMKanbHOH CIOCOOHOCTBIO MOYBBI K CaMOOYHILECHHUIO
6rarogapst akTHBHOM JeSTEIbHOCTH BCEH COBOKYIMHOCTH XKMBBIX €€ oOHTaTenen
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(pa3nmu4HBIX
MIPOCTEHUIUX,

BUJIOB
4yepsel,

Oakrepui,
JIUYUHOK HACEKOMBIX),

AKTHHOMHIICTOB, TPHOOB,

BOJIOPOCIIEH,

CYLIECTBYIOT Pa3IHYHbIC

TEXHOJOTHH OWOJOTHYECKOM pPEeKyNbTUBAIMU 3arpsS3HEHHBIX TEPPUTOPHH,
Oaszupyromuecss Ha MPUOOPETEHHBIX JIIOABMH 3HAHHAX O IIOJHOLEHHOM
(YHKIIMOHMPOBaHUH NEeJOC(HEPHBIX SKOCUCTEM.

Ipenaparb-6noaeCTPYKTOPB! HEPTAHOTO 3arps3HEHUS

Ne | HazBanue Crpana AKTUBHBIE KOMITIOHEHTBI Ton
ITosBenus

1 Bauucnenun Poccus Bacillus sp. 739 1997
2 bensuramun Poccus HE(TECOKUCIIAIOIIIE MHKPOOPTaHN3MBI 2003
3 | Buomecrpykrop | Poccust Acinetobacter valentis, Acin.bicooum... | 1995
4 Buocer Poccus p-Arthrobacter, Micrococcus varians 1998
5 | HeBopoiin Poccus Candida, Rhodococcus, Pseudomonas 1992
6 | Hecrpoiin Poccust Acinetobacter sp. 2000
7 Jlenoiin Poccus Bacillus brevis, Arthrobacter sp. 2004
8 | Jlectan Poccust HE(PTEOKUCIIAIOIIIE MUKPOOPTAHU3MBI 1996
9 | Hadroxc Poccus pp. Mycobacterium, Pseudomonas... 1996
10 | Huxaoiin-1 Poccus Pseudomonas, Rhodococcus. .. 1998
11 | OneBopun Poccust He(TEOKUCISIOMNE MUKPOOPTaHH3MBbI 1995
12 | Tlyrunoiin Poccus Pseudomonas putida 36 1990
13 | Pomep Poccus Rhodococcus vubber, Rh.erithropolis 1999
14 | PonoGen Benapyce | Rhodococcus erythropolis 5 D... 2003
15 | Ponorpun Poccus HEe(TEOKUCISIIOIINEe MUKPOOPTaHU3MBI | -

16 | Pynmen Poccust Rhodococcus sp. HX 7 -

17 | Dkoiin Poccus Mycobacterium flavesceus EX-S1 1994
18 | Dxonagun Poccus Pseudomonas Fluorescens -

19 | Dkocopd Poccust HE(PTEOKUCIIAIONIIE MUKPOOPTAHU3MBI 1994
20 | Biocrack CIIA HE(TEOKUCIIAIOIIIE MUKPOOPTaHU3MbI 1992
21 | Hydrobac CHIA HEe(TEOKUCIIIOMUE MUKPOOPTaHH3MBbI 1982
22 | Noggies T'epmanus | HeDTCOKHCIAIOMINE MUKPOOPTaHU3MbI 1986
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[Momo6HBIE METOIBI MPUMEHSIOTCS B CIIydYasiX, KOT/Ia MOTOJHBIC YCIOBHUS
HE BCerJa ONTHMAaJIbHBI Ul OBICTPOro pasiokeHus HepTH U HePTEHPOIYKTOB,
UX TOBBILICHHbIC KOHIEHTPALMM B MOYBE M BOJAE HAPYLIAIOT ABIXAaTENIbHYIO
aKTHBHOCTh II0YBEI W MHKPOOHOE CAMOOYHIICHHE IIOYBEHHBIX M BOIHBIX
pecypcos.

Cpenn OCHOBHBIX METOJNOB Ouopemenuanuu (OHMOBOCCTAHOBIICHHE
3arpsA3HEHHBIX 00BEKTOB), IIMPOKO PACIPOCTPAHEHHBIX B MPAKTHKE, HanOoee
MIEPCIICKTUBHBIM SBIIICTCS METOJ OMOIOIIONHEHUS, TaKkke MMCIONINN Ha3BaHUE
bioaugmentation (OmoayrmMeHTanus) WM OHOydydlieHHe. Takoil Meron
Npe/ICTaBiIsieT co0Ooi mpolecc, MpU KOTOPOM B MECTO 3arpsi3HEHHsT BHOCSTCS
CTICIHATN3NPOBAHHBIE MHKPOOPTAHM3MEI, UYXXEPOAHBIE I JaHHOTO MecTa
oOHuTaHMsI, KOTOpPBIC OBUIH 3apaHee BBIICICHBI U3 IPHUPOJHBIX HCTOYHUKOB HJIH
CIIELIMAILHO I€HETHYECKH MOJU(PHUIIUPOBAHBI.

Taxkum oOpazom, Gmoperpamanys yrieBOIOPOIOB B €CTECTBEHHOU cpexe
MOJKET OCYIIECTBIIATECS 33 CUET CTUMYILIIIH €CTECTBEHHOH He()TCOKUCIIIOMIEeH
MHUKPO(IIOPBl TYTEM CO3JAHHS ONTHUMAJBHBIX YCIOBHHA M €€ pa3BHTHUSL
(BHeceHHE a30THO-(OCGHOPHBIX yIOOPEHHH, a’panus U Op.) WIH BBEACHHUA B
3arpsA3HEHHYI0  HKOCHUCTEMY  YTJICBOIOPOMOKHCISIONIMX MHKPOOPTaHH3MOB
(MHTpOIYKIMS aKTHUBHBIX IITaMMOB) Hapsmy C go0aBKaMH coiedl a3ora,
¢docthopa, u3Bectn u T.0. DPHEKTHBHOCTH OMOJIOTMYECKONW PEKYJIbTHBAIUH
MOATBEPXKIACTCS MTOJEBBIMH U JIAOOPATOPHBIMH HMCIBITAHUSIMHU, JOKa3bIBAs, YTO
HCTIONIb30BAaHNAE  €CTECTBEHHBIX  INPHPOIAHBIX  PECYpPCOB  AKOHOMHYECKH
3HAYHUTEIHFHO BHITOJHEE, HECMOTPsl Ha OTpaHHYCHUE MX NPUMCHCHHS BECCHHE-
JIETHUM TIEPHOJIOM.

B KkauecTBe OHOpPEKYJIHTHBAaHTOB HCIHOJB3YIOT MHKPOOHUOJIOTHYECKUE
mpemapaTbl,  HWMEIOIINEe  COOTBETCTBYIOIIHME  CAaHUTAPHO-THTHEHHYECKOE
3aKJII0YEHHe U nacropt. [IpuMeHsieMble KyIbTyphl JOJDKHBI OBITH O€3BpEIHBI HE
TOJIBKO JIJIs YEJIOBEKa M )KUBOTHBIX, HO U ISl IOYBEHHOW OMOTHI M HACEKOMBIX.

B macrosmee BpeMms mpemyaraeTrcs U HCIIOJIB30BAHUS IOCTaTOYHO
OoJIBIIIOE  KOJMMYECTBO OwWompenapaToB. B Tabnuile mpeacTaBlieH IepeyeHb
CYILECTBYIOIIMX MPENaparos, MOJIyYUBIIMX Hanbolee IUPOKOe IIPUMEHEHUE U
H3BECTHOCTH B Poccnu, Cyist 10 UMEIOIMMCS [Ty OJIMKALMSM.

Kaxnpiil u3 5THX mpenapaTtoB ObUT anmpoOHpPOBaH U UMEET PEKOMECHIANT
[0 TpPUMCHEHHI0. Bce OHM OTIUYAIOTCS KOHCUCTEHIHMEH (KUAKHE, CyXue),
KOMITOHEHTHBIM COCTaBOM, 00BbEKTOM 00pabOTKH (T0YBA WU BOAHBIE OOBEKTHI,
3arps3HEHHBIE HePThIO M HedTempoxykramu). IlosToMy Ui IOCTHIKEHUS
MaKCHUMaJbHOTO  3(pQeKTa B  pPEKyJbTHBALMK  IOYB  HEoOXoamMa
UHPOPMUPOBAHHOCTh OTHOCHTENFHO THUIIA MOYB, €& MHKpPOOOIEHO3a, COCTaBa
Hedt M camoro Ouozerpagaropa. Hekoropble mnpemapaTbl NPUMEHUMBI B
pETHOoHax ¢ MOHIDKEHHBIMU TeMIIepaTypaMH.

W3BecTHO, YTO B aHTPOIOTCHHO HAPYIICHHBIX II0YBaX O] BIUSHHUEM
COOTBETCTBYIOLIEI0 3arps3HuUTENsi (POPMUPYETCS MUKPOMHLETHBIN KOMILUIEKC,
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UCTONB30BaHME KOTOPOrO B HKOJIOTMYECKOM MOHUTOPHHIE MO3BONAET
YCTAHOBUTH CTENEHb IOYBEHHOT'O HEOIATr OOy Hsl.

Ha  ceropnsmHuii  OeHb  CTOUT  BOIPOC O  PaHKUPOBAHUM
MHUKpPOOHOJIOTHYECKHX MPENapaToB, HCIONB3YyEeMbIX JUII OnoayrMeHTaluH
HedTe3arpsa3HEHHBIX M10YB.

E.A.T'ynuna ! , E.IL. [laxHenko 1, B.A. I'paueB 2, 10.A. Hukounaes *

"MockoBckuit rocynapcTBeHHblN yHUBepcureT UM. M.B. JIomoHOCOBa
MIYTT «MocBoaokanam», MockBa

PEKYJIbTUBALIUA CTPOUTEJIBHBIX OTBAJIOB
C UCITIOJIb30OBAHHUEM OCAJIKOB CTOYHBIX BOJ

VHTEHCHBHOE CTPOUTENBCTBO B TOpOJaX NPUBOTUT K BBIHOCY Ha
ITOBEPXHOCTh MOPEHHOTO CYTJIMHKA CTPOMTENbHBIX OTBAIOB. JlaHHas mouBa
ABJSIETCS. HEIUIONOPOJHOM, MMeEeT HEYHOBICTBOPUTEIBHBIC arpOXHMHUYECKHe
MOKa3aTeN, OCOOCHHO HU3KUM SBIICTCA COJIEp)KaHUE B HEM OPTaHHMYECKOTO
BemecTBa. [l peKyJNbTHBALMM TI0YB CTPOMUTENBHBIX OTBAJIOB BO3MOXHO
HCTIONIB30BATh OCAJAKH CTOYHBIX BOJ OYHMCTHBIX COOpYXeHHH. OCagoK CTOYHBIX
Boa (OCB) B OGonbmoM KommyecTBe oOpa3yeTcss Ha TOPOJCKUX OYHCTHBIX
COOPYXCHHUSIX W HyXHaercs B yrmwimsauuu. Vcmomszosanne OCB B 3eneHOM
CTPOUTEIBCTBE TOPOJOB SBISETCS OAHUM M3 NMEPCHEKTUBHBIX HAIPABICHUH HX
YTWIN3AIUN, IIOCKONBKY  OpPTraHW3alldH, 3aHMMAIOIMIHECs O3CJICHEHHEM U
O7aroycTpoiicTBOM MOCKOBCKHX TEPPUTOPHH, HYXAAIOTCS B  OOJBIINX
KOJIMYECTBAaX IUIOJOPOAHOTO IpyHTa. B HacTosmee Bpems AN 3TUX Leneit
CHMMAaeTcsi IUIOJOPOAHBIA CIOM menMHHBIX MouyB obsactu. Ilpm 3ToM
MPOMCXOANT HapyIIeHWE 3eMelb, IUIOJOPOAHBIE IIOYBEI HE MOTYT OBITh
HCTIOJIb30BaHbI B CETBCKOX03IHCTBEHHOM MPOU3BOJICTBE.

Jns uccnenoanus ynpobputensHol neHHoct OCB Ha MopeHHOM
CYTJIMHKE CTPOUTEIBHBIX OTBAJOB OBUI IOCTABIECH BETE€TAllHOHHBIH OIBIT C
ucnonszoBaneM OCB  ouunctHbiX coopyxenudd FOxnoro bByroBa wu
KypbsiHoBckux ounctHbiX coopyxenuid (KOC) r.MockBbl.

ArpoxuMHYEcKHe CBOMCTBa Ocajlka CTOUHBIX BOA OUUCTHBIX FOx. ByroBo
u KOC npencrasiiens! B Tabmnwume 1,2.
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Tabnuna 1
ATrpoxuMHIUYECKHe CBOMCTBA ocaaka cTOUHBIX Boa KOxHoro byrosa

ITokasarenb CopnepxaHue
pH(H20) 11,2
Opranngeckoe BemecTBo, % 39,0
N o0mmuii, % Ha cyxoe BEIeCcTBO 3,0
P,0s, % Ha cyxoe BemecTBo 4,0
K,0,% Ha cyxoe BeriecTBO 0,32

Tabnuma 2
Arpoxumuueckue cBoiictBa OCB KypbsHOBCKOW CTaHIINM a’paiiuu

ITokazarens Copeprxanue
pH(H,0) 6,9
Oprannueckoe BEIECTBO, % 47

N o6uwmii, % Ha cyxoe BeLecTBO 34
P»0s, % Ha cyxoe BemmecTBo 6,3
K,0,% Ha cyxoe BemiecTBo 0,38

BanoBoe conepkanne TSHKEIbIX METAJUIOB M MbIIIbsika B OCB ouncTHBIX
coopyxeHuil lOxunoro ByToBa ymOBIETBOpsSET yCTAaHOBIEHHBIM HOpPMAaTHUBaM
JUIS OCaJIKOB | rpymIibl, TIO3BOJISIOMINM HCIONB30BaTh JaHHBIH OCaZOK IOA BCE
BUJIBI CENBCKOXO3SMCTBEHHBIX KyJIbTYp, KPOME OBOIIHBIX, 3€JICHHBIX, TPHOOB U
semissHukd. B OCB KOC konn4ecTBO MbIIIbAKA MPEBBIIAET YCTAHOBICHHbBIE
HOPMAaTHUBBI, TpeOOBaHMAM JUI1 ocagkoB Il Tpymmsl Ocalok YAOBICTBOPSET
IIOJTHOCTBIO, a CJEJOBAaTEeIbHO IOAXOAWUT JUIS WCIIOJIB30BAHUS B 3EJICHOM
cTpoutenbeTse [1].

B ycnoBusx ¢urtoTpoHa B 3-X KpaTHOH MOBTOPHOCTH Oblia IoOCesiHA
oBcaHUNA KkpacHas (Festuca rubra L). beinu mpoBeneHs! HaOMIoneHHS 3a
pa3BUTHEM OBCSHUIBI B TEYeHHWE 75 JHEH BereTauu M HCCICIOBaH e¢
9JIEMEHTHBIH COCTaB.

Jly4mmMMu OUTaTEIbHBIMU CBOMCTBAMU 00NafaeT KOMIIOCT Ha OCHOBE
ocanka KypbsHOBCKOW cTanmuy ajparnuu. Ha mouBocMmecu ¢ 20% mo6aBkoi
komrocta KCA oBcsHMIA pa3BUBacT MakcuMaibHylo Ouomaccy. [Ipn BHeceHUH
KOMITIOCTa Ha OCHOBE 0CaJIKa CTOYHBIX BOJ KyphsHOBCKOW CTaHIMM a’panud, B
pacTeHHAx Habromanock camoe OOJBIIOE COAEp’KaHWE BIIArd, YTO TOBOPHT O
XOpOoIIeH  BOJOYIEpXKUBAIOIIeH CIOCOOHOCTH  KoMmItocta  KypbsHOBCKOM
cTaHuuu a’panuu. Kak pe3ynbTaT BBICOKOHM INENOYHOCTH ocaikoB IOxnoro
ByrtoBa B Bapmante ¢ BHeceHueM 20% ocaakoB HOxnoro byroBa mo Becy
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Habmronanach AEMpPEccHs pOCTa OBCSHMIBI, YTO OBUIO MPOMILIIOCTPUPOBAHO
CHIDKeHHEeM Ouomaccsl. BapuanT ¢ no3oit ocagkoB FOxnoro byrosa 20% mo
BeCy IIOKa3all caMyl0 HH3KYI0 OHMOMAacCy IO CpaBHEHHMIO C OCTaIbHBIMHU
BapuaHTaMu. [Ipu 3TOM coziep)kaHWe BIark B OBCSHHIC, BBIPAIICHHOH Ha
nouBocMecu ¢ BHeceHHeM 20% ocanka FOskHoro ByToBo oka3anmock cambIM
HU3KHUM (PUCYHOK).
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Bnusuue no3sl ocanxa FOxuoro byToBa 1 kOMIIOcTa Ha OCHOBE OCaJIKa CTOUHBIX BOJL
KypbsHOBCKOH CTaHLIMM adpaliii Ha GHOMACCY OBCSIHHUILIBI

AHanmu3 Ha3eMHOH OMOMacchl OBCSHHIIBI IIOKa3all, 4YTO COJCpKaHUE
CBUHIIA B HAa3eMHOIl OMOMAcce OBCSHHUIBI 3aMETHO YBEIUYHMBACTCS TOJBKO B
BapuaHTe ¢ BHeceHmeM ocaaka lOxnoro byrtoBa B mose 20% mo Becy.
ConepxaHue KaaMUs 3HAYMTENFHO CHIDKAeTCS B BapHaHTaX C BHECEHHEM
ocazka cToYHBIX Bon FOkHOro ByTOBO, a MIpM BHECEHWH KOMITOCTa Ha OCHOBE
ocaika CTOYHBIX BOA KypbsHOBCKOM cTaHIMH a’paldd 3HAYUTEIHHO
YBEIIMYUBACTCA U TIPEBBIIIACT COJACPKAHUE KaIMUA B KOHTPOJIBHOM BAapHUaHTE.
ConepxaHHIE XpoMa B Ha3eMHOH OHMOMacce OBCSHHIIEI BO BCEX BapHaHTaX C
BHECCHHEM M KOMIIOCTa ¥ OCaJKa HIDKE, YeM B KOHTPOJIBHOM BapHaHTE.
BcenenctBue  BBICOKOTO — cofiepaHWss W OONBIIOTO  pa3sHOOOpasus
(YyHKIMOHAIBHBIX TPYIII, OPTaHMYECKOe BEIIECTBO KOMITOCTOB Ha ocHoBe OCB
o0JlaaeT 3alIUTHBIMH CBOIMCTBAMH, CBS3BIBas 3arps3HSIONINE BEIICCTBA B
MaJIOTIO/IBUYKHBIC KOMILUICKCHI [2].

ConepxaHue M B Ha3eMHOH OMOMacce yBEIMYMBACTCS C OBBIIICHUEM
no3sl kommocta W ocanka. ConmepkaHue HHKENss B OHOMAacce OBCSHUIIBI
CHIDKAETCs MPU BHECCHHU YAOOPEHHS BO BCEX BapHaHTaX II0 CPABHEHHIO C
KOHTPOJIEM.

HecMoTpsi Ha BBICOKOE COJEpIKaHHe IMOJBHKHOIO MapraHia B OCaJKe
IOxnoro ByroBa, TNpeBBIIAIOIIMM BO MHOTO pa3 €ro KOJHMYECTBO B
KOHTPOJIBHOW MOYBE, OBCSIHUIA TOTPEOISIET MEHBIIIEe KOJIMYECTBO MapraHIia 13
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MOYBOCMECEH, YeM MPU BBIPALIMBAHUH HAa KOHTPOJIBHOM BapUaHTE, IOCKONBKY B
IIeI0YHOM uHTepBane pH 3HauuTenbHas 4YacTh MapraHua IMEpPEeXOAUT B
HEIOCTYNIHBIE COeNHEHNUS. 3HAYUTENBHO BhIIIE, YeM B KOHTPOJIEHOM BapHaHTe,
cozlepXKaHHe CTPOHIMS B HA3eMHOM ()UTOMAacce OBCSHHMIIBI, BBIPAIICHHOH Ha
kommocte KCA, uTo KOppesnupyeT ¢ coJepKaHueM IOIBIKHBIX (POPM CTPOHLIMS
B KoMmmocTe. Takue 3JIeMEHTBbl, KaK MBIIIBIK, PTyTh, CENCH, CypbMa, ypaH
OTCYTCTBYIOT B HA3€MHO MacCe OBCSAHULIBI.
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E.Jl. lannaoBa
Bamkupckuii rocyaapcTBEHHBI YHUBEPCHTET, T. Y da

PENTAPHYLLOIDES FRUTICOSA (L.) O. SCHWARZ B CUCTEME
BOPBELI C PO3UEM ITOYB B PECITYBJIMKE BAIIIKOPTOCTAH

B Pecnybnuke bamkoproctan oxono 60 % maxoTHBIX 3eMelb
MTOJIBEPIKEHBI PO3MH. BoccTaHoOBIIGHHE JeTpaANpPOBAaHHBIX 3KOCHCTEM TpelyeT
COBEPILCHCTBOBAHUS 3aIUTHBIX TEXHOJIOTHU 00paboTkH TIOYBBI,
IIpelyCMaTPUBAIOIINX aKTUBH3AIMIO Pa3BHTHS JIPEBECHBIX M KyCTAPHUKOBBIX
KynbTyp. OcoOBIii MHTEpeC MPEeACTaBIACT CTUMYIALHUS POCTA HCIIOJIB3YyEMBIX
KYJBTYp ¢ TmoMmompio AHAOGUTHBIX TpuboB [6]. BoccranoBieHne
CUMOMOTHYECKHX CBA3€Hl B OKOCHCTEME SBIAETCA KIIOYEBBIM (hakTopoM
MIOBBIIICHUS TEMIIOB X peabuIuTalnuy, MOCKOJIbKY BOCCTAHOBJIEHHE CHMOHO03a
rpubOB ¢ pacTeHWSIMH IIOBBIMIAECT JOCTYHMHOCTh  HHTATEIBHBIX BEIIECTB
pacTeHusIM W YIyd4llIaeT T[OYBEHHYIO CTPYKTypy [7]. ApOyCKyIsIpHO-
BE3UKYJISIpHAasi MUKOpH3a MPOAYLUPYET IIOMAaINH, CTPYKTYPHPYIOLIIMH IMOYBY,
3aMeyIsIsE TEM CaMbIM dpo3uto [3].

B CHIA B 06oppbe c TOYBEHHOI 3po3WMell HCIONB3YIOT JAMYaTKy
KYCTapHUKOBYIO Pentaphylloides fruticosa, W3BeCTHYIO KaK KYpPHJIbCKHU dait
[2, 8]. KynbruBupoBanue P. fruticosa Ha SpOIUPOBAaHHBIX 3EMIISIX YCKOPSIET
BOCCTAHOBJICHHE IIOYBBI, MPEISITCTBYET ee 3acojieHuro. Ee ucmoip3yioT s
PEeKyJIbTHBAIIMK TEPPUTOPHUA  BOKPYT PYAHHUKOB, pycel pEeK W MHOTHX
HU3HHHBIX TEPPUTOPHH.

3apocnu P. fruticosa — u3n00JI€HHOE MECTO I THE3JAOBAaHUS MEIKUX
ntun. B Apmsone m Monrtane Kypuibckuii 4ail 3aroTaBIMBarOT B KadecTBeE
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¢bypaxka i1 kpymHO-poratoro ckora [2, 8]. Ha rro-zamage CIHA wu
MPUIETAIONINX FOT0-BOCTOUYHBIX TEPPUTOPUAX AMIaxo 3TO pacTeHHE MOEAAI0T
OBIIBI ¥ KO3HI [1].

P. fruticosa HeNMpepbIBHO IBETET ¢ KOHIIA BECHBI JI0 NEPBBIX 3aMOPO3KOB,
32 YTO LEHMTCS B JAHAMA(THOM Jau3aiiHe. DCKUMOCHI AJICKM U APKTHKH
HCTIONB3YIOT BEICYIIICHHBIE JIUCThS B KauecTBe yast [4].

YdUTHIBas N3JI0KEHHOE, OBIT MPOBENEH SKCIEPUMEHT IO MHTPOMYKIUH
P. fruticosa B ycnoBusix Pecnyonuku bamkoproctan. Ilens uccienoBanmii -
ompesesieHne  copToB  P.  fruticosa, HauOoiee TEPCHEKTHBHBIX  JUIs
¢uromennoparmu. KpuTepreM amanTHPOBAaHHOCTH KypPHIBCKOTO das K
9KCTPEMAJbHBIM ~ YCJIOBHSAM  JPOAMPOBAHHBIX MOYB CIY)KWJIO Haludue
SHIO(PHUTHBIX TPUOOB B KOPHEBOH CHCTEME PACTEHHUSI.

OOwekT uccnenoBanuii - copra Red Ace, Pink Queen, Goldfinger,
Goldteppich,  Goldstar, = Abbotswood wm  abopureHHBIE  pacTeHHS,
IIPOU3pacTaloIie B yciaoBuAX PH Ha KaMEHHCTBIX CKJIOHaX TOPHBIX pEUeK.
BesukynsapHo-apOyCKyISpHYIO  MHKOPHU3Y (BAM) B MauepupoBaHHBIX
kopermkax n3zydanu o Phillips u Hayman [5].

®deHonornyeckne HaOMIONCHNS TOKA3ald, YTO PACTCHHS OTPACTa0T B
KOHIIE arpens — nepBoi nexane mMas. Pa3a OyTOHM3AMK HAYMHACTCS B TIEPBOIi
JeKajne — cepequHe HIOHA. l[BeTeHHe COPTOB C JKEJNTBIMH COLBETHSIMU MpHU
YCIIOBUM peryispHoro monwBa jmtces 120-150 nueit. Hambonee panHee
nBeTeHne ormedeHo 29 mas, Hamboisiee mosgHee — 17 wrons. HamOombiaumii
mpupoct moderoB Habmonancs y pacreruii copra «Goldfinger», «Goldstar» u
abopureHHoit Qgopmbel. [loberu >KENTOUBETKOBHIX (OPM  MATUIMCTHUKA
(«Goldfinger» u «Goldstar») Opum Oollee 3MMOCTONKH HEXEITH COPTOB C
PO30BBIMH U KpacHBIMHE conBeTusiMH («Pink Queen», «Red Acey).

CpaBHeHHE KOJIOHM3AIlMM KOPHEBOM CHCTEMbl pacTeHHH IOKa3alo, 4To
HanboJjee pa3BHUTa SHIOMUKOPH3a KOPHEH abOpHUTreHHBIX pacTEeHWH, a TaKke B
pactennax coptoB «Gold Star», «Goldfinger», «Gold teppich». 3Otm xe copra
JIaBaJIM MaKCUMaJIbHBIN MIPUPOCT MPH BEr€TATHUBHOM Pa3MHOXKEHHH.

B xopueBoii cucteme P. fruticosa ¢ po30BeIMU corBetusmu - «Red Acey,
«Pink Queen» wu OempiMu 1BeTamMH - «Abbots wood» Be3HKYISPHO-
apOyckyisipHass MUKopH3a ciabo pasBura. OYeBHAHO, YTO CIa0O-IIEIOYHBIC
MIOYBbI HEOJIATONPHATHBI JUISl SHIOCHMOMOHTOB aHTOLIMAHCOAEPKALINX COPTOB
P. fruticosa, 4to oOycnaBauBaeT HUX cIa0yl0 YCTOIUMBOCTH B HOBBIX
KIIMMaTHYECKUX YCIOBHUSX.

[lpoBeneHHBIE  HCCIENOBaHUS  IO3BOJAIOT ~ PEKOMEHIOBAaTh  UIS
BBHIPAIIIMBAHUS Ha CKJIOHAX aOOpUI'CHHBIE DPACTEHMs M NpeJCTaBUTENIeH copTa
«Gold finger», «Gold star».
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JI.C. Kupuna', I.C. Illyrenxo', C.A. Kupun’

'BpsiHCKMit TOCYIapCTBEHHBII yHIBepCcHTET HM. akaz. U.I. IlerpoBckoro
*Poccuiickuii YanBepcuteT Jpyx0bI Hapo10B, MOCKBa.

POJIb PACTEHUI B JETOKCHUKAILIMM BPEJTHBIX
3ATPAZHUTEJIEN OKPYXKAIOIINEU CPE/IbBI

BpsiHck Hawyan (GOpMHpOBAThCS Kak ropoJ B X BeKe Ha BBICOKOM
npaBoOepexbe JlecHbl. DTOT pallOH WHTEHCHBHO pacwieHEH OBparaMu H
6ankamu. CTpOWTENBCTBO BCerga ObLIO CBS3aHO C OONBIIMMH TPYIHOCTSIMH.
JKurenu coopykanu HACBIY, 3aKPEIISUIN CKIOHBL. [loaTOMy mo3:xe ropos cran
3acTpanBaThCs Ha Oosee ONAarompUATHOW TEPPUTOPUH JI€BOOEPEXKbs IIHUPOKHUX
teppac pek bonsel, lecHsl, CHexeTn.

T'opon bpsiHCK cdopMupoBancs Kak KPYIMHBIH MPOMBIIUICHHBIH LEHTP
Poccun, HO NpPOMBINUICHHbIE MNPEANPUATUS  CTPOUIMCh  BIONb  PEK,
KEJe3HOMAOPOXKHBIX ~ MarucTpaiiei, BOJIM3M KWJIBIX IOMOB. B pesymbrare
OONBIIMHCTBO 3aBOJOB, 3arpsA3HSIOMINX BO3IYyX, PacloiaraloTcsi B CEBEPO-
3amajHOM M 3amaJHoM 4YacTax ropoja. ['ocmoxacTByromue BO3IYLIHBIE MacChl
MEepeHOCAT 3arpsa3HEHHBI BO3MyX Ha BOCTOK, K MeCTaM OCHOBHOIO
pacnooXeHus KUIbIX pailoHoB. Kpome Toro, npu noctpoiike ropoaa bpsHcka
IUTaHUPOBOYHAS CTPYKTYpa HE YYHTHIBAJIA B3aUMOOTHOIIEHHH ITPOM3BOJICTBA C
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NpUpPOJHONH cpemo. B ropome He BblneneHbl (QYHKIMOHAIBHBIE 30HBIL:
MIPOMBIIUIEHHAsA, TPAHCIOPTHAs, CaHUTApHO-3allUTHas U >kunasd. IlosTomy
OOJIBIIMHCTBO JKMIIBIX PaifOHOB PacroyiaraeTcs B HEMOCPEACTBEHHON OIM30CTH
OT IPOMBINIIEHHBIX MPENPHUATHI — MIaBHBIX 3aTPSI3HUTENEH FOPOACKON Cpeabl.

Ha Tteppuropun ropoma bBpsHCcka M B OKpeCTHOCTAX IpeoOiaiaioT
OpeANpHATUs ~ METaJUyprudeckue, IO  M3TOTOBICHUIO  CTPOUTENBHBIX
MaTepuaoB U CTeKNIa, TKankue (Gadpuku. FIMeHHO OHH, a Takke OonbIIas ceTh
Y3KHX aBTOMOOMIIBHBIX JOPOT, HE PACCUNTAHHBIX Ha COBPEMEHHOE KOJMYECTBO
TPaHCIIOPTa, SBJIAIOTCS INIaBHBIMU 3aTrPSI3HUTEIIIMH BO3/AyXa.

W3-3a pacmonoxkeHuss Ha OTHOCHUTEIBHO HEOOJBIIOW TEPPUTOPUHI
GONBIIIOr0 KOMMYECTBA MPOMBIIUICHHBIX MPEANPUATHH B OKpy’Karomed cpene
ropoja HepeAKo MpPUCYTCTBYET HE OAWH, a MHOXKECTBO TOKCHYHBIX
KOMIIOHEHTOB. IIpH 3TOM 0BONBHO 9acTO BO3HUKAET CUHEPTU3M B UX AeHCTBUI
Ha OJKMBBIC OPTaHW3MBI, IIPH KOTOPOM CyMMapHBI 3(dekT mnpeBsIaeT
JEeUCTBHE, OKAa3bIBAEMOE KaXKJbIM KOMIIOHEHTOM B OTAEIbHOCTH.

Bopnba ¢ 3arpsizHEHHEM aTMOC(EpPHI J0JDKHA BECTUCH, MPEXKAE BCETO, C
IIOMOIIBI0 TEXHHUYECKHX cpeAcTB. OJHAKO TNpHMEHEeHHe Jake OdYeHb
COBEPIICHHBIX (UIBTPOB HE MOXET MTOJIHOCTHIO MPEJOTBPATHTH MTOCTYIUICHHE B
OKPY’KaloIllyIo cpelly BpeIHbIX BemecTs. Ho B meproasl (PMHAHCOBBIX KPH3HCOB
moboe mpenmpusTHe, B IEPBYK0 Ouyepelb, HKOHOMUT Ha 3KOJIOTHYECKUX
MeponpHuATHsIX. B cB3m ¢ 3TUM A1 GOpBOBI C 3arpsA3HEHHOCTHIO aTMOChepsl
JOJDKEH HINPE IPUMEHSTHCS U OMOJIOTHIECKHH METOI.

EnvHCTBEHHBIM BBIXOZOM U3 CIOXHBLICHCS CUTyallUd  SBISETCS
MIOCTOSIHHASA PEKOHCTPYKIIHA CYIIECTBYIOIIEH CaHUTapHO-3aIIUTHOI 30HBI BAOJb
aBTOIOPOT, KEIE3HOAOPOXKHBIX IyTeH, BOIM3HM MPOMBIIUICHHBIX MPEIIPUITHH.
Kpome Ttoro, HeoOXOOMMO INPOEKTUPOBAHWE HOBBIX HACAXKICHUH, Cam0BO-
MapKOBBIX OOBEKTOB HA COBPEMEHHBIX YpOaHH3HPOBAaHHBIX TEPPUTOPUSIX U
BHYTPH JKHJIBIX MHKpopailoHOB. CIOCOOHOCTh pacTeHHi ouuIaTh arMochepy
OT BpemHBIX TIPHIMECeH OmIpeieNseTcs, TpPeXae BCero, TeM, HACKOIBKO
HMHTEHCHBHO OHU X MOTJIOIAIOT.

B xonme wuccnenoBaHMi MbI IPOBETM MOHUTOPHHT OHOJIOTMYECKOTO
COCTOSTHUS JIEPEBBEB M KYCTAPHUKOB, PACIOIO)KEHHBIX BOJHM3M OTIEIBHBIX
MIPOMBIIUIEHHBIX MPOU3BOJACTB ropoja bpsHcka. buonornueckuii MOHUTOPHHT
npoBoausics B 2005-2009 ronax. Marepuan (JUCTbs AEPEBLEB U KYCTapPHUKOB)
otbupaincs Ha 75 npoOHBIX miomansx. Hamm mcciaenoBaHus IOKa3and, 4ToO
HauOOJNIBIIEH Ta30MOTJIOTHTENBHON CIIOCOOHOCTBIO OOJIAZAIOT PAcTEHHS C
MUHHMMAJIBHON OMYHIEHHOCTBIO UX THCTheB. OMyIIEHHOCTh PAacTeHUil, ¢ OqHON
CTOPOHBI, CHOCOOCTBYET yJajeHHI0O M3 arMocepbl IMbUIM, a C Jpyroi —
TOPMO3UT TIOTJIONICHME Ta30oB. [IpM W3ydyeHHHM Ta30MOIIOTHUTENBHOI
CIIOCOOHOCTH JIMCTHEB HEOOXOAMMO pa3IWYaTh YPOBEHb WHTEHCUBHOCTH H
YPOBEHb €MKOCTH Tra3onoriomenus. Hekotopsle BHIbI (KJIE€H SICEHEIHMCTHBIH,
KJIEH  OCTPOJIUCTHBIH, po3a  MOpIUMHHCTas, YyOyIIHHK  BEHEYHBINH)
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XapaKTepU3yIOTCsl HU3KOW T'a30IOIIOTUTENFHOM CHOCOOHOCTBIO M, Graronaps
9TOMY, SIBIISIIOTCS BBICOKOYCTOMYMBBIMH Ha TEPPUTOPHHM C KHUCIOTHBIMH
BBIOpOCaMu B aTMOcdepy.

ITonGop mpeBecHBIX pacTEeHHH, KOTOPHIE BBICAXKEHBI BIOJNb aBTOTpAcc,
JIOJDKEH YYUTBIBATh OYUINAIONIYIO CHOCOOHOCTB BO3yXa OT BBIXJIONHBIX T'a30B U
CBHHIIA. B Haiem ropoje BJ0JIb aBTOMOOMIIBHBIX JOPOT BBICRKEHBI COMKHYTBIE
HACa)XICHWA KalllTaHa KOHCKOTO, JHIBI CEPAUEBUIHOM, TOHOJIS HYEpHOro,
Tononst 6exoro. OHM MHTEHCHBHO OYMIIAIOT BO3AYX OT cBHHIA. [Ipm anammse
CyXOM Macchl TUCThEB B aBrycTe Mecsue Ha | kr nuctbeB npuxoautcs 30-40 mr
CBHHIIA.

B otzmensHy0 Tpynmy Hnpu MpOBEACHHH OMOMOHUTOPHHIA MBI BBIACIHIN
OKpPECTHOCTH HpPEANpPHUATUI, U3roTaBIMBAIOMIUX CTekNIo. Y 87% nepeBbeB U
KyCTapHUKOB, IPOHU3PACTAIOMIUX B HEMOCPEJACTBEHHOH OnM30cTH OT 3THX
NPEeNNPUATUH, JUCThS NMOpPa)XKeHbl Hekpo3aMu. Ho nokanuszanus HEKpoO30B OT
BO3JICHCTBHSI TEXHOTCHHBIX BBIOPOCOB Y pa3HBIX BUAOB paszinyHas. Y ayba
YyeperryaTtoro,  Oepe3sl  MOBUCIOH, OCHHBI  OOBIKHOBEHHOH,  KJI€Ha
SCEHETNCTHOTO, KIJICHAa OCTPOJIUCTHOTO, JIMIBI CEPALEBHIHON, JICIHHEI
OOBIKHOBEHHOH HEKpO3bl BO3HMKAIOT II0 KPalo JIMCTOBOM IIACTHHKH, a Y
JMCTBEHHUIIBI E€BPONEHCKOH W COCHBI OOBIKHOBEHHOH HEKPOTH3HUPYIOTCS
KOHYMKH XBOM. B nanmpHeiimeM HeKpo3bl Ha JMCTBIX Ay0ba wyeperlryaroro,
Oepes3sl MOBUCIION, JMIIBI CEPALEBHAHON PacIpOCTPAHAIOTCS OT MepudepuH
JUCTa K OCEBOM OKWIKE CIUIOIIHBIM ISITHOM. B HambGombmiel cremeHH
mopaxkaercsi Me30pmul MeXAy SKHIKaMd IIepBOro MopsAnka. Y KICHOB
ONMCAHHBIX BHAOB HEKPO3bl BO3HMKAIOT Ha KOHIAX JIONMACTeH IJUCTa H
PacTIpoCTPaHSIOTCS K LEHTPY JIMCTOBOH IIACTHHKH. [IpiHypodeHHOCTE HEKPO30B
K OINpEZEIeHHBIM yYacTKaM JINCTOBOW TUIACTHHKHU IOKa3bIBAET, YTO B JIMCTHAX
HCCIICOBAHHBIX MOPOJA  CYHIECTBYIOT Y4YacTKH, pa3AM4yHble IO CBoeil
YCTOHYMBOCTH K BO3/ICHCTBHIO TOKCHYHBIX I'a30B B CBSI3H C MX CTPYKTYPHBIMH
pa3nuuusAMH. XBOWHKH COCHBI OMAAalOT TeM OBICTpee, YeM CHIIbHEE 3arpsi3HEH
BO31yX. B HOpMe XBOsi cOocHBI OOBIKHOBEHHOH omangaer uepe3 3-4 rona, HO
BOJIM3M M3YYEHHBIX IIPOMBIIIUICHHBIX IPEINPHUATHH B cpetHeM uepes 1,5 rona.

Jns  ynaydmmeHHsT OYMCTKM BO3AyXa B OCCHHE-BECEHHUH IEpHOJ
HEO0OXOJMMO INUPEe MPHMEHATh pacTeHHs Kiacca XBoHHBIX (Pinopsida),
0co0EHHO mpexacTaBUTeNIeH TOpsAKOB cocHOBHIX (Pinales),  kumapucoBbIX
(Cupressaceae), Tuccobix (Taxales). B ropoackux mocankax B 3MMHHE MECSILIBI
XBOMHBIE CHIIBHO CTPAJAOT OT CHEra, yOMpaeMoro ¢ mpoe3Kel 4acTH aBTOCTPas
U TICIIEXOIHBIX JOPOXEK, KOTOPBIH YacTO CONCPXKHUT CONb,  CIEHBI
HeTenpoAyKTOB ¥ BBI3bIBAET MEXaHMYECKHME MOBpeXIeHHs U ollee
ocnabneHne pacTeHWil. A y pacTeHHMH CceMeHCTBa KHIIAPHUCOBHIX B 3UMHHE
Mecspl  HaOmomaercst MOOypeHHe JHCTbEB B PE3ylbTaTeé MAaCKHPOBKH
xJopoduia IpyruMu MUrMeHTaMu. TeM He MeHee MMEHHO XBOWHBIC B 3UMHEE
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BpeMs roja I[IOMOTal0T CHU3UTh KHCIOTHOCTb BO3[yXa, KOHLEHTPALHIO
TOKCHYHBIX I'a30B U KOJIMYECTBO IIBIJIEBBIX BEIOPOCOB.

Cpeann MeTOZOB OHOJIOTHMYECKOTO MOHHTOPHHIA NPUPOTHON Cpensl
BO)KHOE MECTO MPUHAUISKHUT y4YETy KOJIMYECTBA COJICPIKaHHs 3arps3HUTENCH B
KUBBIX OpraHm3max. HekoTopble aHaToMO-MOp¢oIorudeckue U (GuU3HOIOro-
OMOXMMHYECKUE TPHU3HAKK PACTEHHH MOTYT CIIyXKHTbh KPUTEPHEM KOJIMYECTBa
HOIJIONICHHOTO pacTeHHsAMH (uTOTOKCHKaHTa. OIHAKO IpsAMas 3aBHCHMOCTD
MEXIy KOJMYECTBOM TMOINIOMICHHOTO 3arps3HHUTENs W HHTEHCHBHOCTBIO
MPOSBICHUH 3THX MPU3HAKOB MOXXET OTCYTCTBOBATh. B CBs3M ¢ 3THM Hauboree
Lesecoo0pa3HbpIM  SIBJSIETCS  HENOCPEJICTBEHHOE  W3MEpEHHE  KOJIMYeCTBa
(GUTOTOKCHKAaHTa B pacTHTEIbHOM Matepuaie. Jlng ostoif nenm ymoGHO
UCIIONB30BAaTh TAKHE PACTCHHs, KOTOpble OONANalOT YCTOHYMBOCTBIO K
3arpsI3HUTENSIM U B TO JKE€ BPEMsI aKTHBHO aKKyMYJIHPYIOT UX.

A.C. KytoB, C.M. Porauena, T.U. 'youna
CapatoBCcKui rocyAapCTBEHHbI TEXHUUECKUI YHUBEPCUTET

OUTOSKCTPAKLUA XJIOPUIA HATPUA U3 BOJAbI
C IOMOIIBIO EICHORNIA CRASSIPES (MART.) SOLMS

H3BecTHO, UTO B HEPreTUYECKOH oTpacnu ucnoiab3yercs 10 70 % Boabl
MIPOMBIIUIEHHOTO Ha3HA4eHHs. 3aMKHYThIE CHCTEMBI BOJOIOJIB30BaHMSA Ha
O0BEKTaX OSHEPreTHKH BKIOYAIOT BogoeMmbl-oxynazutenn (BO). C  wux
MOBEPXHOCTH TOCTOSHHO HCHapsieTcss Boja, modtoMy B BO mocTeneHHO
MOBBIIIAETCS  COJNECOJep)KaHHe, 4YTO HEraTUBHO OTpaxaeTcs Ha pabore
TIPEITPHATHSL.

B nocnennee BpeMsa A7 OYMCTKH BOAHBIX CHCTEM IPUMEHSIOTCS
OuosjorMueckue MeTOAbl, B YacTHOCTH (HUTOpeMenuanys, B KOTOPOH
HCTIONB3YETCS CIIOCOOHOCTh BBICHIMX BOXHBIX pacteHuii (BBP) x Hakomennto,
YTHIIN3aIUK ¥ TpaHC(OPMaIUH BEIIECTB Pa3IMIHON XUMHYIECKOH mpuponsl. B
nporecce GuTopeMeanannuy TOKCHYHbIE BEIIECTBA MOTJIOMAIOTCS PaCTCHUSIMH,
HWHAKTUBUPYIOTCS, TIOCTIE Yero BMecTe ¢ OMoMaccoi yaansioTcsa U3 BOZOEMOB.

N3BecTHO, uTO ¢ momompio BBP ouninaror BogHble 00BEKTHI OT TSKENBIX
METAJUIOB, NECTUIMIOB, PAAUOHYKIUAOB U T.1. BO3MOXKHOCTh HX MPUMEHEHUS
Ju1si obeccoMBaHUs BOJIOEMOB paHee He HccienoBanach. [lostomy paboThl B
JAHHOM HAIPaBJICHUM SBISIIOTCS HOBBIMM, AaKTYalbHBIMH U MPEACTaBISIOT
NIPaKTUYECKUI UHTEPEC.

Panee Hamm OBUIO YCTAQHOBJICHO, 4YTO JIydIIME€ pE3yJbTaThl II0
00ECCOMMBAHUIO  BOJOEMOB  JEMOHCTPHPOBANO  TPOMHUECKOE  pacTeHHe
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Eichornia crassipes (Mart.) Solms. Vcrnonp3oBaHne 3TOr0 pacTeHHS TO3BOIHIO
MOJIy4aTh BBICOKUE U CTAOUJIbHBIE TIOKA3aTeIH 00ECCOMUBAHNUS.

Henpto nmaHHOW paboTel ObUTO W3ydeHHe crocobHoctH E. crassipes
9KCTPAarupoBaTh XJOPUCTBIH HATpUi W3 BoAbl. A1 SKCIIEPUMEHTAIBFHOTO
MOJIEIIMPOBAHMS IIpoIiecca HAMU B BOJDKCKOM BOZIE COJICp)KaHUE HOHOB HATPHS U
XJIopa OBUIO JOBENEHO 0 YpoBHS ux cozaepxkanus B BO bamakosckoit ADC.
Iockoneky E. crassipes sBIS€TCS PaCTEHHEM TPOIMNYECKOTO KIMMATa, OMBITHI
npoBoanaKch npu Temmneparype 19 — 27°C, ¢ marom 1°C. KonTpons 3a xoaom
Ipoliecca oCyLIeCTBIIsICA ¢ noMolsio nonomepa M-500 u pH-merpa AHUOH-
7000.

B Teuenme Henmenmu HAOMIONANM 33 COCTOSHHEM PAacTCHHUH, OIpPENelsuin
KOJIMYECTBO OTPOCTKOB MPH BETETATHBHOM Pa3MHOXKEHHH. 3HAYUTEIBHBIX
MOpP(}OJIOrnuecKuX MOBPEKAECHUH HaMU He oTMedeHO. CKOpOCTh Pa3MHOMXKEHUS
E. crassipes cocraBisila B cpellHEM 2-3 JTOUEPHUX PACTEHUS B HEAEIIO INIPHU
temriepatypax 21-25°C; 3-4 pacrenus — npu 25-27°C; ogHo pactenue — mpu 19,
20°C. OGBIYHO B NPUPOAHBIX YCIOBUSAX CKOPOCTh pazMHOXeHUs E. crassipes
nocturaet 7-14 pacTeHuil B HEJEINIO.

M3BectHO, uTOo mpu Temmeparype BoAbl 32-35°C ummeeT MeCTO TOJIbKO
CeMEeHHOe pa3MHOXeHHe £E. crassipes. B Hamem ciydae pa3sMHOXEHHE
MIPOMCXOAMUIO BEreTaTHBHBIM IyTeM. lIpu MOHIDKEHHM TeMIepaTypbl HIDKE
19°C poct m pasBuTHe pacTeHHs Mpekpamiancs. Bce 3To yka3bpiBaeT Ha
BO3MOJKHOCTb YIIPABIAEMOTO Pa3BelCHHsS JaHHOTO BHAA PACTEHUS B BOJOEMax
cpenHeii nmonockl Poccun.

VYcranoBneHo, uto mponecc mnoriomeHuss NaCl ycunmuBaercst mpu
YBEIMUCHUN Temrepatypsl. Tak, mpu temmeparype 19°C mpomeHT HOoTIOmeHUs
HOHOB HaTpus coctaBui 9,8 %, a mpu 25°C — 23,9 %, npu 27°C — 28,4%. dns
XJIOPUI-UOHOB JaHHble 3HaueHusi cocraBwiu 10,7 %; 22,0 % u 252%
COOTBETCTBEHHO (PUCYHOK).

W3BecTHO, YTO HEKOTOpHIE BHICIINE PACTECHHS, MOMEIICHHBIE B BOIHYIO
cpenty, conepxantyto NaCl, mormomaior uonsl CI™ GeicTpee, yem nmoHbl Na'.
Hamu Taksxe ycTaHOBIIEHO, 4TO IpH TemmepaTypax 19° u 20°C UHT€HCHBHOCTh
MIOTJIONIIEHNSI HMOHOB XJIOpa BHIIIE, 4YeéM HOHOB Harpui. Ho HaumHas c
temnepatypsl 21°C E. crassipes TOrjaoumiaeT XJOPUA-MOHBI B MEHBIIEM
KOJIMYECTBE, YeM MOHBI HaTpus. [1oqoOHOe siBIICHNE B JIUTEPATYpe HE OMHMCAHO.
Bo3MOXHO, OHO CBA3aHO C BHJIOBOIl CHEHU(PUIHOCTBIO pPAaCTECHHA K
TIOTJIOIICHUIO YKAa3aHHBIX HOHOB.

Takum 006pa3om, TOKa3aHO, YTO PEryIHUPOBaHNE TEMIIEPATYPHOTO peXUMa
MO3BOJISET YHPaBIATh IPOLECCOM MOIJIOIIEHUS KAaTHOHOB U aHMOHOB
pacTeHHeM. B onTUManbHBIX yCIOBHSX MpOHM3pacTaHus E. crassipes, KOTOpbIE
COOTBETCTBYIOT TEMIIEPAaTypHOMY pEXHMY BOJOEMa-OXIaUTENsI, AKTHBHEE
TIOTJIOIIAIOTCSl KAaTHOHBI Harpusi. BpiOpoca KAaTHOHOB M aHHUOHOB IIpH
MIOHI)KEHUH TeMIIepaTypbl He HabIrofaeTcs.
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B BOJIHOH cpeJie B 3aBUCUMOCTH OT T€MIIEPaTyphl BOJIBI

H.A. KupeeBa, H.. Epoxuna, E.. HoBocesioBa, A.C. I'puropuaau
Barmkupckuii Tocy1apcTBEHHBIA YHUBEPCHTET, Y (ba

MN3YYEHHUE BO3MOXHOCTH YTUIN3AIIUA
IMPOMBIIIVIEHHBIX OTXOA40B JJISI BOCCTAHOBJIEHUS
YPEAHU3UPOBAHHBIX ITOYB

CoBpeMeHHBII TOpOI MpEeNCTaBIsIeT CO00I PKOCHCTEMYy 0coboro poja,
CYIIECTBEHHO OTJIMYAIOLIYIOCS OT IPHPOAHBIX [IEHO30B, 0COOCHHO 3TO KacaeTcs
BBICOKOTO YPOBHS 3arps3HeHusi BHeIIHed cpensl. ['opox Yda — 310 meHTp
HedTexuMuueckoii n HedTenepepabarpiBaroniell TPOMBIIUIEHHOCTH. OCHOBHYIO
JIOJIF0 TEXHOTCHHBIX BHIOPOCOB B 30HE MPEANPHATHI 3TOH OTPACIN COCTABIISIOT
YIJICBOAOPOABI PA3IMYHBIX KJIACCOB, KOTOpPBIE AKKyMYJIHPYIOTCS T'OPOJCKOM
noyBoii. Hanbosee 3()(eKTUBHBIMU M DKOJIOTHYECKH ONPABIAHHBIMHU ITPUEMaMH
BOCCTaHOBJICHHSI TaKMX II0YB SBISACTCS CO3JaHWE ONTHMAIBHBIX YCIOBUH IS
aKTHBU3ALUHN ECTECTBEHHOH MHKpoOnoTsl. Hamm m3ydamack BO3MOXKHOCTB
UCTIONIb30BaHUs akTUBHOrO wia (AM) B KadecTBe CTHMYJISITOPA MPHPOIHOTO
MHUKpOLIEHO3a JJIsI YCKOPEHUsl pa3llokKEHHs YIIEBOAOPOAOB B  IOYBAX
ypOaHU3UPOBAHHBIX TEPPUTOPHIL.

AW HakammBaeTcst B OOJNBIINX KOJMYECTBAX HA OUYHCTHBIX COOPYKEHUSIX
mpu  Ouomoruyeckoil  oumctke CcTOo4HBIX BoA. C  pocTOM — TEMIIOB
IIPOMBIIIIEHHOCTH OCTPO BCTaeT MpobOiemMa ero yTuiu3anuu. B mociennue
TO/ibl HHTEHCUBHO Pa3padaThIBAIOTCS IyTH €r0 PalMOHATIBHOTO HUCIIOIb30BAHUS
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B HApPOJAHOM XO3SHCTBE, TaK KaKk OH IPEICTAaBIsICT COOOH €CTECTBEHHYIO
MMMOOWIM3UPOBAHYI0 MHMKPOOHYIO acCOLMAIUI0 M BCE HEOOXOOUMBIE IyIs
obecrieueHus] €€ KU3HENEATENIbHOCTH KOMIIOHEHTHl U B HEM MPHUCYTCTBYIOT
3HaUYHTEIbHBIE KoandecTBa N, P, K.

B nanHol pabote u3y4anack 3Q(QEeKTHBHOCTE BOCCTAHOBIICHUS TOPOJCKHX
MOYB, 3arps3HCHHBIX BBHIOpOCAMHM HEP)TCXMMUYECKUX MPEANPUITUN, C
HCTIONIB30BaHAEM M30BITOYHOTO AaKTHBHOTO WA PAa3IUYHBIX TPEIIPUATHI:
LEJLTIONI03HO-0yMakHOTO TIpon3BocTBa (A1), HedrexummepepaboTku (AN2)
u onoxuMkomoOunara (AN3).

brina mpowusBenena ouneHka AW Ha comepikaHUE TSDKEIBIX METalIOB U
npyrux TtokcukaHToB. Cyxoit AM1 m AWM3 okasainch HETOKCHMYHBIMH, HE
oOlaganu  KyMyJIITHBHBIM  JEHCTBHEM, HE  COJCpP)KaIA  ITaTOTCHHBIX
MHKPOOPraHU3MOB M HE CIIOCOOHBI K OOPa30BAHUIO TOKCHYHBIX COCIHHCHHIA.
TsoKembIX METAJUIOB, XJIOPCOJEPXKAIMUX COSAMHEHUH W JPYyruX CTOHKHUX
OpPTaHMYECKHUX 3arps3HUTENeH OOHapyKeHO He ObUI0. MHKpPOOHOIOTHYSCKIHA
aHaJ W3 WIOB T[OKa3aJl HaIWYhe OCHOBHBIX TPYHI MHKPOOPraHU3MOB
(campoTpodbl, aMMOHU(PHUKATOPHI, HUTPUPUKATOPHI, LEILTIOI030pa3pyIIAIOINe
OPTaHU3MBI, TPOXOKU U MUKPOMHUIIETHI U 1p.). Takxke Oblja OTMEUYeHA BBICOKAS
(epMeHTAaTHBHAS AKTUBHOCTD.

AWl wucnonmp3oBazcd HaMuH B BHJAE OuHompemapara bemBurammui,
MOJIyY€HHOTO IyTeM CTYIIEHWS JKUIKOTO aKTUBHOTO WA OYUCTHBIX
COOPYIKEHHIT [EIITI0N030-0yMaKHOTO TIPOM3BOACTBA 10 20-35 I/AM° U CYIIKH Ha
PaCIBUIMTENbHBIX CyIIMIKaX A0 BIaxkHOCTH 10-15%. Cyxoi ocTaTok aKTUBHOTO
nna comepxut oT 80 mo 90 % opraHmdeckux BemecTB u oT 7 g0 12 %
MHUHEPAIBHBIX 3JIeMEeHTOB. OpraHMdecKoe BEIIeCTBO aKTUBHOTO HJIa BKIIIOYAET
30-48 % mnporeuna, 3-7% HYKIEMHOBBIX KucioT, 3-5% mnumnunos, 30-40%
kietdyatkd. Kpome Toro, B akTHBHOM HJIE COJEPIKATCsl MOJTUCAXapUbl, TUTHUH,
LIEJUTIOJIO3HOE  BOJIOKHO, JKHPHBIE KHCIOTHL. bemBurammn Ooratr as3oTowm,
(dhocdopomM, kanmem, KeJIe30M U JPYTHMH MaKpO- U MUKPODJIEMEHTAMH.

Ilo manHBIM aHamm3a, B coctaB A3 BXOIAT aMUHOKUCIIOTHI, BUTAMUHEI
rpynnel B, OuoreHHble 3JI€MEHTHI U MHUKpodsieMeHThl. CoaepxaHue oOIIero
aszora B AU3 cocraBmster 66,36 r/kr mia, a ceiporo nporensaa — 500 r/kr.

Ha ocHOBaHWHM pe3yNbTaTOB XHMHYECKOTO aHAIM3a W OMOTECTUPOBAHUS
JUIS WIa C OYUCTHBIX COOpYXEHUi HedrexummepepabOTKU ObUT YCTaHOBJICH 4
KJIACC OTMACHOCTH, XapaKTEePU3YIOIIUI ero Kak MajloonacHoe BemecTBo. B A2
coZiepikaHMe Menau, KaJMHs, [WHKa, Maprafiia, Xpoma, KoOaibTa, HHUKe,
JKelesa, BaHAIWsA, AJIOMHUHUS, pPTYTH, MBIIIbIKA, OJIOBA, HATPHs, Kaius,
KaJbliis, MAarHus B W€ 3HAYUTENbHO Bhimie, 4yeM wux [IJIK mouBsl, HO
CYIIIECTBEHHO HIDKE, YeM YCTaHOBJICHO IJIS WA, MCHOJB3YEeMOTO B KadyecTBe
ynoOpenwust. [IpoBeneHHbIe HUccIeOBaHHUS TIOKA3aIH, YTO pH BHeceHHH A2 B
MOYBY B J103aX 10 35 T/ra, 4T0 COOTBETCTBOBaNO MpeBbiieHuto [1J]IK mouBsr mo
6e3(a)mupeny B 6-7 pa3, KOJMUECTBO OeH3(a)MupeHa, Mepemeanero B pacTeHus,
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(akTHUeckn OTBeHyaJIo (POHOBOMY ypOBHIO. Takxke OBIIO BBISABICHO, YTO INpH
BHECEHUH Jaxe 7-KpaTHOro u30bITka AM2 1o cpaBHEHHIO C pEKOMEHIOBAHHBIM
CanlluH, 3ameTrHOro mepexoma B pACTCHHS COCAMHCHHWH METaUIOB HE
HaOmonanocs. Takum o0pa3om, pe3ynbTaTsl TecTUpoBaHus A2 Ha pacTeHHsX
MOATBEPAUIN €r0 OTHOCUTEIbHYIO O€30MacHOCTh AJs OKpy:Karoleil cpeasl U
BO3MOJKHOCTb MCIOJIb30BaHHSI €r0 JUIsi BOCCTAHOBIICHUS ITOYB TOCIIE HEPTSHOTO
3arpsA3HEHMS.

D¢ PeKTHBHOCTH BOCCTAHOBICHUS ypPOOILCHO30B C HCIOJIb30BAaHHEM
AKTHUBHBIX WJIOB OLCHUBAIM IO COJACPKAHHMIO OCTAaTOYHBIX HE()TEIPOIYKTOB U
HEKOTOPBIM TOKa3aTeIsIM OHOJIOTHUECKON aKTHMBHOCTH TOYB ((epMEeHTaTUBHAS
aKTMBHOCTh W YHCJIEHHOCTb YTJIE€BOAOPOJOKUCIIOMIAX MHUKPOOPTaHM3MOB —
YOM, KoTOpbIe aKTUBHO Y4YaCTBYIOT B Jierpajlaliii HEYTSHBIX YIIIEBOIOPOIOB).

HccnenoBanue  comepxaHus ~ OCTaTOYHBIX  YIJIEBOJOPOAOB B
BOCCTaHABIMBAEMBIX ITOYBaX MOKa3ano, 9To HamOomee >dpdexkTuBHOE neiicTBre
aKTHBHBIX MJIOB IPOCIEKHUBAIOCh B ONBITAX C BBICOKOW CTENEHBIO HX
3arps3HeHMs. B pesynbraTe peKylbTHBALMM  3arpsA3HEHHBIX IOYB  C
ucnons3oBanneM AN creneHs aerpamanuu MOJUTIOTaHTa cocTaBmia 66%, mpH
BHeceHUH A2 — 62% u A3 — 60%, 94TO YCKOPUIIO Pa3JIOKEHUE MOJUIIOTaHTA B
1,5-1,6 pasa. Ilpm BHecenmu AWM ObUIO 3apEerHCTPUPOBAHO YBEITHUYCHHE
ypciaeHHocT YOM Bo Bcex BapHaHTax ONBITA Ha OAMH-JBA TOPAIKa, YTO
CBHICTEIBCTBYET O TOM, 4YTO TIPOMUCXOMWJIO  pAcCIIMpeHHe  Kpyra
MUKPOOPTraHM3MOB-IECTPYKTOPOB 3a CYET BKJIIOYEHHS MHUKPOOPraHM3MOB
aKTHBHOTO MJIa, CIIOCOOHBIX K COOKHCIIEHHIO.

Jpyroii  BaxHBIi @apaMeTp, IO KOTOPOMY OLIEHUBACTCA COCTOSHUE
MMOYBHl — ee (hepMEHTaTHBHAs aKTHBHOCTh. lIpmMmeHeHne AU moOnOXHUTETHHO
BIMAJIO Ha KaTalasHyl0 M JAETHAPOTEHA3HYI0 aKTHMBHOCTh BCEX THUIIOB IIOYB,
BOCCTaHaBJIMBas MX K KOHIy MHKYOAI[MIOHHOTO MEpHO/a JI0 YPOBHS (POHOBOTO.
HedTsHoe 3arps3HeHne MOYBBI HHTHOWPOBAJIO KaTala3HyI0 aKTUBHOCTH IOYB, a
JeTUIpOTeHa3Has aKTHBHOCTH, HANIPOTHB, MMeNa Oojee BHICOKHE 3HAYCHUS B
HapyLIEHHBIX TI04BaX, ueM B He3arpsasHeHHbIX. Ilog BnusHueM AU
HaOmrofasoch  TOBBIIIEHHE KaTala3HOM U CHIDKEHHME JEeTUAPOreHa3Hoi
aKTHBHOCTH TO4YBHL. [locie mpoBeAeHHs  PEKyIBTUBAIIMOHHBIX  paboT
(epMeHTaTHBHAs AaKTHBHOCTb BOCCTaHABIMBANach IO YPOBHS (HOHOBBIX
3HAYCHUH.

Takum oOpazom, AU cmocoOCTBOBaNM HMHTEHCU(DHUKAIIMK TPOILECCOB
Jerpajjallikl YTrIeBOJOPOIOB B ypOaHM3MPOBAaHHBIX II0YBAX, YTO ITO3BOJISET
PEKOMEHJI0BaTh HUX M HCIOIb30BaHUS B KAauyeCTBE PEMEAMAHTOB IS
BOCCTaHOBJIEHHsI ypOaHO3EMOB pa3lIMYHBIX TUIOB U 30H peKkpeanuu (ra30HSbI,
MapKH, CKBEPH! U T.N.) B MPOMBIIUICHHBIX MacmTadax. OQHOBPEMEHHO C 3TUM
OTKPBIBAETCSI BO3MOXKHOCTh YTHUIIM3ALMHA CaMHUX MIIOB, SIBIIIOIINECS OTXOJaMH
MIPEANPHUATHIA, KOTOPBIC HE HAIIUTH KBUTU(QHUIIMPOBAHHOTO IPUMEHEHHS.
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A.10. Konnnna, A.I'. Kosecuukon
T'OVYBIIO «Camapckuii rocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCUTET

HNCCJIEJOBAHUE MPOLECCA ®UTOOUYUCTKH BOJbI,
3ATPS3HEHHOM HOHAMM METAJIIIOB, C UCITIOJ1Ib30OBAHUEM
YPYTU MYTOBYATOU (MYRIOPHYLLUM VERTICILLATUM)

CambIM TJIaBHBIM pecypcoM, 0OeCledYMBAaIOIIUM CYIIECTBOBAHUE BCEX
¢dopm xm3HM Ha 3emie, sBiuserca Boga. Ho, HecmoTps Ha TO, uto 70%
MOBEPXHOCTH 3€MHOTO IIapa IMOKPBITO BOJOH, OHa BCE OOJbBIIE CTAHOBHUTCS
OJJHUM M3 CcaMbIX JEe(UIMTHBIX BHAOB INPUPOIHBIX pecypcoB. Kpome Toro,
Ka4ecTBO 3TOT0 pecypca ¢ KaKAbIM TOJIOM yXyJalleTcs, B OONblIel CTeleH: 3a
cueT cOpoca B BOZOEMBI CTOYHBIX BOJX M CHIDKCHHS CAMOBOCCTAHABIMBAIOIICH
CIIOCOOHOCTH BOJJOEMOB.

@DUTOTEXHOTIOTUS — METOA OYHUCTKH CTOYHBIX BOJl, OCHOBaHHBIM Ha
HCTIOJIB30BAaHMHU TIPOIIECCOB MPUPOJHOW CAMOOYHCTKH BOJHBIX OOBEKTOB, C
HCTIONIG30BaHNEM BBICIIEH BOJHOW DPACTHTENBHOCTH, BOJHOW MHKPOQIOPHI M
MUKpoopranu3MoB. IIponecc OYMCTKH CTOYHBIX BOJ B BOJOEMAax C BBICIIUMH
BonHBIMHU pacTeHusiMu (BBP) mporexaer xpyrnsiii rox. B Hacrosmiee Bpems
crabunm3anoHHble TIpyAbsl ¢ BBP wucmonb3yrorcss isi OYUCTKH OBITOBBIX
CTOKOB, IIAXTHBIX BOA, IPH IOATOTOBKE NUTHEBOH BoAbl U T.A. OcoOeHHO
BbICOKa 3((EKTUBHOCTh INPUMEHEHHUs OHOTMIPOOOTAaHWYECKOro crocoba B
MIpoIIecce JOOYUCTKH Pa3NIUYHOTO POAA CTOYHBIX BOJ HpPU CO3JaHUU CHCTEM
000POTHOTO BOIOCHAOKEHUS TIPEITIPHATHSL.

IIpn ouncTKe CTOYHBIX BOJ Yallle BCEro HUCHOJB3YIOT Takue Buasl BBP,
KaK KaMBbIII, TPOCTHUK O3€PHBIH, POro3 Y3KOIUCTHBIA U ITHPOKOIUCTHBIN, pAECT
rpebeHUYaThli U Kyp4aBbld, CHUpOJENSIa MHOTOKOPEHHAS, D3J0Jes, BOJIHBIH
THAIMHT (SHXOPHMS), KaCaTHUK JKEITHIH, CyCcaK, CTPEIIONNCT OOBIYHBIH, Tpedurnxa
3eMHOBOJIHAs, Pe3yXa MOPCKasl, ypyTh, Xapa, UPHC U IIp.

W3 naHHBIX BUIOB pacTeHUH /Ui 1ab0paTOPHBIX HCCIIEA0BaHUI Hanboee
TIPUTOJTHBIM SIBIISIETCS YPYTh MyToBuatas (Myriophyllum verticillatum), xoTopas
pacTeT B OCHOBHOM B CTOSYEW BOJE HAa OTKPBITHIX CONHEYHBIX MECTaX WIH B
MOy TEHU, MOPO30yCTONYNBA.

Lenbro uccnenoBanus ObLIO M3y4YeHHUE Tporecca (GPUTOOYHCTKH CTOYHBIX
BOJ[ 110 U3BJICUCHUIO MOHOB Jkeine3a. [lisl JOCTYKEHUs ey ObUTH HOCTaBJICHBI
CIIEAYIOIUE 3aauu:

— omnpenenenue 3PpPEeKTHBHOCTH (UTOOYUCTKHM BOIBI C HCIOJIb30BAHHEM

YpyTH MyTOBYATOH B 3aBUCUMOCTHU OT HUCXOJHON KOHIICHTPAIIH KeJe3a;

— OmpeJeneHue 3aBUCHMOCTH 3(P()EeKTHBHOCTH (UTOOUYHCTKH OT BPEMEHH
00pabOTKH MPOOEI;
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— U3y4YCHHEC 3aBUCHUMOCTH A(PQPEKTHBHOCTH OYHCTKM OT KOJHYECTBA
61OMacCHI.

B maGopaTopHBIX YCIOBHSX HCIOJB30BAIACH MOJEIBHBIE PACTBOPHI C
pasnnMgHOi KoHIeHTparmei xenesa (1, 2, 4, 6, 10 mr/av’). Jlnst onpeneneHus
KOHIICHTPAIIMH JKeJie3a MCIOIb30BAICA (POTOMETPHUYCCKHNA METOJ ONpPEACICHUS
C CyNb(OCATUIUIOBOM KUCIOTOM.

Jns obecrieueHns: JOCTOBEPHOCTH TPOXOXKICHHS TPOIECca OYUCTKH 3a
cdeT paboTHI PaCTCHUS MapalIeIbHO HCIOIh30BAINCH HCKYCCTBCHHBIC MOICITH
YPYTH, KOTOPBIE MPEACTABIIOT COOOH BOJMIOKHUCTBIA MaTepuall, 3aKpeTUIeHHbBII
Ha HocuTene (MPOBOJIOKA, MIACTHK). Mcmonbp30BaHne MCKYCCTBEHHBIX MOJENEH
(«ITpoBomouHas», «3eneHas»), KOTOpbIE COAEp)KaTcs JUIMTEIFHOE BpeMs
COBMECTHO C pacTECHHEM, MO3BOJHT CHENATh BHIBOJ O BO3MOKHOCTH OYHCTKH
BOJBI MHUKPOOPraHM3MaMH U OaKTepPHSIMH, 3aKPCIUICHHBIMU Ha IOBEPXHOCTHU
PacTEeHHUs WX €T0 MOJICIH.

B xone mpoBeneHHOTO HWCCIEAOBaHMSA OBUIM TIOCTPOEHBI Tpadudeckne
3aBACHUMOCTH 3(P(PEKTHUBHOCTH OYHCTKH C TMOMOIIBI0 YPYTH M €€ MOJENeH,
3¢ GEKTUBHOCTH OYUCTKU OT KOIMYecTBa bromaccsl (puc. 1, 2).

3aBucumocTb 3¢pHeKTUBHOCTU OUYUCTKN OT UCXOAHOM
KOHLIEHTPaLUK 3arpsisHUTENs

100

ES
4
.G \
Q 60 1 —o— YpyTb MyTOBYaTas
'us-: —=&— Mogenb "lMpoBonoyHan"
g 401 — — Mogpene "3eneHas"
k=3
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o 7?‘%

0+— T 1 T T ,

0 2 4 6 8 10 12

KoHueHTpauus noHoB xene3sa, Mr/in

Puc. 1

Ilo pesynbraraM NpPOBEACHHOIO SKCIEPUMEHTa MOXKHO  CHEJaTh
CJIEIYIOIINE BBIBOJBI:

- MHKpPOOPraHM3Mbl, OOWTAIOLIME Ha IOBEPXHOCTH pacTeHus (HIH
MoJIeJIeit), TIOTJIOMIAI0T JKEJIe30, HO HE B TAKUX OOJBIINX KOJIHYECTBaX KakK CaMo
pactenue. B cpenHeM 3G QeKTHBHOCTD M3BICUEHHMS JKelle3a C MCIOIb30BaHHEM
ypyTu MyToBuaToil coctaBmsier 70 — 75 %, ucnons3oBaHue Mojenei (pabora
MHUKpPOOPTraHW3MOB) TIO3BOJISICT CHU3UTh KOHILICHTPAIMIO JKejle3a MaKCHMAIbHO
b Ha 27 %;
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- Haubojee ONTHMaJbHOE COOTHOIIEHHE Macchl 00pabaThIBaEMOTo
pacTBOpa ¢ KOHLEHTpauei noHoB xene3a ot 1 go 10 MI/IM’H Macchl pacreHus
coctapisier 250 + 5. Ho amst yBenmueHus 3 GEeKTUBHOCTH OYUCTKU PACTBOPOB C
KOHIEHTpALHii sxkene3a Gojiee 6 MI/IM® COOTHOIIEHHE MAcChl PACTBOPA H MACCHI
pacteHHs MOXeT ObITh yBenmdeHo a0 250 + 10: yem Oomblime Omomacca, TeM
sddexTrBHEE OuncTKa (st 250 MI pacTBOPA KeJe3a KOHIEHTPAICH 6 Mr/am’
3¢ PEeKTUBHOCTb OYMCTKM BO3pacTaeT B 1,5 pasa, ecnm BMecTOo 5 T ypyTH
ucronp30BaTh 11 T a Ul pacTBOpa ¢ KOHIEHTpamuei 10 Mr/iv’, npu Tex xe
yCIIOBHUSX, — B 2 pa3a).

3aBMMMOCTb 3c¢pcheKTMBHOCTM OUYNCTKM OT KONMyecTBa 6uomacchbl

80

70 /

%0 /—://7\ —& —— 1 mr/n
50 p \A —8— 2 Mr/n

—&—4 mr/n

/ —>— 6 mr/n
—*— 10 mr/n

AdhbeknBHOCTL, %

\&\

10
0 . . T
0,0 2,0 4,0 6,0 8,0 10,0 12,0
Macca pacteHus, r
Puc. 2
HpeﬂCTaBHeHHBIe PEIYIbTATHL IIOKa3bIBAOT BO3MOXHOCTH

HCIOJIb30BaHUA YPYTHU MyTOB‘{aTOP'I IJIs1 IIpOBCACHHUA IIPOLECCCOB OYHUCTKHU
CTOYHEBIX BOJ OT MOHOB KCJIC3a.
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10.B. JInunbkoBa, A.T. IbsikonoBa, U.b. KoroBa, A.U. Herpycosn
MockoBckuii roCyJapcTBEHHbIN yHUBEpcuTeT uM. M.B.JJomoHOCOBa

METAHOTI'EHHBIE MUKPOBHBIE COOBIIIECTBA,
PA3ZPYIIAIOINIUE APOMATHYECKHUE COEAUWHEHUA

KceHobnoTndeckue coequHEHHsI, BHOCHUMEIC YEIIOBEKOM B OKPYKAIOIIYIO
cpeny (MHCEKTHIUIBI, TePOUIIMIBI, IETSPTECHTHI U JIp.), KaK IPABUIIO, TOKCUYHBI
U BecbMa yCTOWYMBEL. B HacTosimiee Bpems Harpy3ka Ha €CTECTBEHHBIC
MIPOIIECCH CaMOOUHINEHHsT Onocheph! ABIIETCS N30BITOYHON, W TTapauIeNbHO C
HE3HAYUTEIBHOW JECTPYKIHEH TaKuX 3arps3HEHUN HAET WX IOCTEIIEHHOE
HAKOIUIGHHE B OKpyxaromeil cpene. Bosnekate B cBoi  MeTaboausm
HETPUPOTHBIE COCTMHEHHS CIIOCOOHBI MHKPOOPTaHU3MEI-ITPOKapHOTHI, KOTOPBIE
00JIa7al0T OrPOMHBIM METa00IHMIECKAM ITOTECHIIHAIOM U JIAOWIEHBIM OOMEHOM.

AMHUHOapOMATHYCCKHAEC BEIIECTBA SBIIAIOTCS MOOOYHBIMU IPOAYKTaMHU
MIPOM3BOJICTBA IIECTHULIMIOB, KpacHuTeNleHd, JIeKapCTBEHHBIX IIpernapaToB U
MIPEICTABISAIOT cOO0OK TOKCHYHBIE M TpymHOpasnaraemele coexnHenus [1]. Tlo
pAly TpUYHH aHa’poOHas OYHUCTKA CTOYHBIX BOJA IMOJOOHBIX IPOU3BOJCTB
IpeAnouTHTeNnbHee  adpo0HOH. (OCHOBHBIMH —INPEUMYIIECTBAMU  SIBIISIOTCS
HAKOIUIGHHE HE3HAYWTENFHOTO KOJIMYECTBa OHOMAacChl MHKPOOPIaHH3MOB,
BO3MOXKHOCTB ITPOBEJIEHHS TIpollecca B KOHIEHTPHPOBAHHBIX CTOKAaX, a TaKKe
00pa3zoBaHHUE MOJIE3HOTO MPOAYKTa — OHrorasa.

AHarpoOHbIe coolmiecTBa, akTUBHO oOpa3yromue 6uoras (cmecb CHy u
CO,), momy9anu u3 OHOJOTHYECKOTO0 MaTepHaa AByX THIIOB ITyTeM UTUTEIHHOM
aJlanTaliy K pa3IHIHbBIM H30MepaM aMHHOapOMaTHYecKuX KUCIoT. B pabote
UCIIOJIb30BAIM  aHAdpOOHBIe Me30(WiIbHbIe (UIOKYJISIPHBIE HWIIBI  OYMCTHBIX
coopyxeHuit KypesHOBCKoH craHmmu aspanuu (st kyasTyp O4 u P2) u
nuBoBapeHHoro 3aBoja «Efes Pilsner (s kynbtypsr EP).

Panee ObUTO TOKA3aHO BIMSHHE psAfa (PU3UKO-XUMHYCCKAX MapameTpoB
KyJBTHBUPOBAHUSA, SK30T€HHBIX AKLENTOPOB 3JIEKTPOHOB H JOMOJHUTEIBHBIX
HCTOYHUKOB yIJIEpoAa Ha IPOIECC aJanTalid HAKOMHUTENbHBIX KYIbTyp K
cyOcTparam U mocienyroree (pyHKIMOHAPOBaHNE aHAIPOOHBIX coolmiecTs [2].
OmpeneneHbl  MPOMEKYTOYHBIE W KOHEYHBIC MPOAYKTHl OHOJETpafaliiu
aMHHOApPOMAaTHYECKUX CyOCTpaTOB M IIOCIIEAOBATENBHOCTh MX 00pa3oBaHHA y
TaKuX KyJIbTYp.

B nmanHO# paboTe M3ydeHO MOTPEOJICHUE MOMYYCHHBIME COOOIIECCTBAMU
JIPYTHX apoMaTHYeCKuX cyOCTpaToB: OEH3WJIOBOTO M 2-THIPOKCHOCH3HIOBOTO
CIUpTOB, OEH30HWHOW KHUCIIOTHI, a Takke aszokpacurens Acid Orange 6.
BeH3unoBblii U 2-THAPOKCHUOCH3MIIOBBIM (CATUIIMIIOBBIN) CIIHPTHI BXOIAT B
COCTaB JICKAPCTBEHHBIX IperaparoB, OeH30MHas KHCIOTa U eé coyu (OCH30aThI
Kanusd, HaTpUsl U KaublUs) — H3BECTHble OaKTepHLUUABI, NPHMEHSEMbIE B
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Ka4yecTBE KOHCEPBAHTOB IMHUILEBBIX MPOAYKTOB, a a3okpacurenb Acid Orange 6
LIMPOKO UCHOJIB3YETCSl B TEKCTUIHHON MPOMBIIIIIEHHOCTH.

BeH3umoBeIii  cUpT  aKTHBHO, MpPakTHYeCKH 0e3  Jar-epuona,
moTpeOyisid Bce 3 HAKOMMTENBHBIC KYJIBTYPHL, 00pa3ys JeTydwne >KUpHBIC
KHUCJIOTHl U CIUPTHI B KauecTBe npoMexyTouHblx 1 CHy u CO, — B kadecTBe
KOHEYHBIX MNpoaykToB. Haubonee 3HAaUMTENbHYIO [erpajaluio HaOmonamd B
Bapuantax O4 u P2, paHee moaseprimmxcs 0ojiee JUIUTEIEHOMY BO3IEHCTBHIO
aMHHOAapOMaTH4ecKoro cyOcrtpara, dweM BapmanT EP. HesnauurensHoe
notpebneHne 2-ruApoKkcuOeH3mIoBoro cnupra ¢ obpazosanumem CH, u CO,
MIPOUCXOAMUIIO TONbKO B Bapuante EP. beH30iHyI0 KHCIOTY ¢ oOpazoBaHHEM
CHy4 n CO, nmotpebisuin HakonmuTenbHbIe KyabTypsl O4 u EP, mpuduem BapuaHT
EP ommyancs Oonblieli akTHBHOCTHIO. VHTepMmeamaTtamMu HECTPYKIHU 2-
THUAPOKCUOCH3UIIOBOIO CIUPTa U OCH30MHOM KHUCIOTHI SIBJSUIMCH aleTaT U
9TaHOIL.

Asokpacurenb Acid Orange 6 paspymiand BCe TpU KYJIbTYPBI, OJHAKO
coobmectBa O4 u P2 mcronp3oBany ero akTHBHEE M NMPAKTHYECKH Oe3 Jar-
nepuoga. B KadecTBE MPOMEXKYTOYHBIX MPOAYKTOB  PETUCTPUPOBAIH
CyTb(aHMIOBYIO KHCIIOTY, JIETY4He YKUPHBIE KUCIOTH U CHHUPTHI, B Ka4eCTBE
koHeuHbIX — CHy 1 CO,.

Takum oOpa3oMm, BbIJeNIEHHbIE HAMH HAKONHUTEIbHBIE KYIbTYPHI,
M3HAYaNbHO pa3pyllaBIIde H30MEpbl aMHHOOCH30MHBIX KHCIIOT, CIIOCOOHBI K
Jerpagaliil psAlda pPa3IHYHBIX apoMaTHYeCKHX cyOcTpaToB ¢ oOpa3oBaHHEM
Onora3a B Ka4eCTBE KOHCYHOTO MTOJIC3HOTO MIPOIYKTA.

Herpananusi KCEHOOMOTHKOB MHKPOOPTaHW3MaMH SBIISETCS OJHUM W3
BOXHBIX HaNpaBlIeHUN 3alIUThl OWocdepbl. IIpW MPOTHO3MPOBAHWUU CYABOBI
MOJUTIOTAHTOB B OKPYJXKAalOWIeH cpeae M pa3padOTKe pa3NUYHBIX OYHCTHBIX
COOPY)KEHHH HEOOXOIMMO YYHUTBHIBATH PE3YyJbTaThl MCCIEJOBAHUNA IO
MHUKpPOOHOH  JecTpyKuuH 3arps3HeHuil. JlaHHble Hacrosmied  paboThI
JEMOHCTPUPYIOT TIOTEHIHAJIbHBIE BO3MOXXHOCTH MHKPOOHBIX COOOIIECTB TPH
OUHMCTKE CTOYHBIX BOJ] BPEAHBIX TPOU3BOJICTB.
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A.M. Huxkouaiiuyk
I'HY «lenTtpansubiii 6otanndeckwmii cax» HAH benapycu, . Munck

OUTOTOKCUYHOCTD XJIOPUCTOI'O BOAOPOJA U ITIOABOP
ACCOPTUMEHTA PACTEHUM JIJI1 ONTUMMU3ALIAA
3KOJIOTMYECKOM CPEJIBI B 30HAX
3ATPSA3ZHEHNSA UM BO3YXA

OcHoBHass mpobiema ropomoB pecrnyOnukn bemapyck — 3arpssHeHue
aTMOC()EpHOTO BO3IyXa, 4YTO SBIACTCA OAHUM U3 HauOoIee 3HAYUMBIX
9KOJIOTHYECKUX (HaKTOPOB, OIPEACISIONINX COCTOSHUE 3]I0POBbS HACEIECHUS.
Tak, obumii o0beM BBIOPOCOB OT CTallMOHAPHBIX HCTOYHMKOB B 2007 T.
coctaBmi 399,2 Tric. T. B kpynmHEeHmIX roporax Hamel pecmyOauKu atMocdepa
B OCHOBHOM 3arpsi3HSICTCS B PE3YJIbTaTe CXKUI'AHHS TOIUIMBA, HEOOXOAMMOTO
SHEpreTHKe, MPOMBIIIICHHOCTH U TpaHCIopTy. B pesynbrate B atmoctepy B
OOJIBIINX KOJIMYECTBAX BHIOPACBHIBAIOTCS MBLIb, OKCHABI a30Ta M CEPBI, OKCHJ
yraepona, ¢opmansaernn, ¢enon. Kucnmele rassl B atMocdepe CBA3BIBAIOTCS
BJIAroi, 4TO BeIeT K 00Pa30BaHUIO «KHUCIOTHBIX JoXKae» [1].

B cmekTtpe BBIOpOCOB MMeeTCs Takke OOJBIIOE KOJIMYECTBO XJIOPUCTOTO
BOJIOPOJA, HMCTOYHHKAMH KOTOPOTO SIBJISIIOTCS XUMHYECKHE TPEAIPHUATHS,
TIPON3BOSIINE HHCEKTHLMIBI M TePOUIINABI, COJSIHYIO KHCIOTY, OPraHMYEeCKHe
KpacuTelsy, IeMeHT, cynepdocdar, yKCyCHYI0 KHCIOTY, THMAPOJIN3HBIA CIHUPT,
XJIOPHYIO H3BECTh, COMYy, KaJlUifHble YHZOOpeHus, IUIaCTMaccy U PEe3MHOBBIC
n3genus. B MHpPOBOH 3KOJIOTMYECKON JHTEpaType HMEITCA JaHHBIE 00
UCKIIIOUUTENBHOM (uToTOKCHYHOCTH XiIopucToro Bopopona. HCI orHocuTes k
YHCITy BBICOKOPEAKIIMOHHBIX OKHCIMTENEeH, MOXKeT MHAYLHUPOBaTh HapylLICHUE
(yHIaMEHTaIBHBIX TPOIecCOB (DOTOCHHTE3A, ABIXaHUSA, MeTaboIM3Ma, pocTa H
pa3BuUTHS pacTeHul [2].

PacTurenbHble  OpraHU3MbI, CHHTE3UpPYs OPraHMYECKOE BEIIECTBO,
BOBJICKAIOT B METAa0OJIM3M HHIPEIUEHTH IPOMBIIUICHHBIX U TPaHCIOPTHBIX
OTXO/IOB M TEM CaMBIM, YTO IIOHIKAET HMX KOHIICHTPAIlMIO B BO3AyXe, H
CIIOCOOCTBYET 03JIOPOBIICHUIO OKpYXKaromel cpenbl. CaHuTapHO-THTHEeHUYECKast
KOM(OPTHOCTE  TOPOACKOW  Cpelbl  TeCHEWIMM  0o0pa3oM  CBsi3aHa C
ra3oyCTOM4YMBOCTbIO JPEBECHBIX PACTCHUM M MX INIABHOM 3KOJIOIMYECKOM
MOJE3HOCTBIO — BBINOJHEHUEM PONU «3€JIEHOTO (HIBTpa», MO3BOJIAIOIIECH
OCYILIECTBIIATh aKKyMYJIHPOBaHHE MOJIIOTAHTOB U3 BO3AyXa U MouBbl. OmHAKO
ra30yCTOWYMBOCT M Ta3ONOINIOTUTENbHAS CIIOCOOHOCTh pPAa3INYHBIX BUIOB
JEPEBBEB M KYCTAPHUKOB MO OTHOLIEHHIO K TEM MIIM MHBIM TOKCHYECKUM Ta3zaM
HEOJWHAKOBAa. PacTeHHs TPOABISIOT  BBICOKYIO  UYBCTBUTENBHOCTh K
ra3oo0pa3HBIM  TOKCHMKaHTaM B CBS3M C  aBTOTPO(HBIM  XapakTepom
MeTtabonmu3Ma. braromaps CTpyKTYypHO-(QYHKIMOHANBHBIM — Pa3sIUuUsIM |
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0COOEHHOCTSIM TeHETHYECKOH OpraHu3aliy, OJJHH BUABI CIOCOOHBI NIEPEHOCUTH
6e3 3ameTHOrO yiiepoa nist ceds B 5—50 pa3 00IbIIyI0 KOHIEHTPALUIO BPEIHBIX
ra30B II0 CPABHEHHIO C IPYTUMH BUAaMH [3, 4].

[MosToMy mepex HamMM BO3HMKIA 3a7ada HM3yYUTh (UTOTOKCHYHOCTH
XJIOPUCTOTO  BOJOpPOJAa  Ha  OCHOBAHMM  JKOJOTO-(H3HOJIOTHUECKHX
HCCIICOBAHUI  CPaBHHUTENBHOH  TONEPAHTHOCTH  IIHPOKOrO  CHEKTpa
a0OpHUTEHHBIX ¥ MHTPOAYIMPOBAHHBIX JEPEBBEB U KYyCTAPHUKOB 110 OTHOIICHHIO
K XJIOPHCTOMY BOJIOPOJIYy C IIENbI0 BBIABICHHS Hanboiee yCTOHUYMBBIX K
JAHHOMY TIOJUTIOTAaHTY BHJOB U MOJ0Opa acCOPTUMEHTa APEBECHBIX PACTCHHUH,
MEPCHEKTUBHBIX JUIS O3€JIEHEHHS IPOMBIIUIEHHO-TOPOACKAX TEPPUTOPHIl C
IIpeNMyIIeCTBEHHBIM 3arpsi3HeHreM HCI.

[IpemnaraemMblii HaMH ACCOPTUMEHT JIPEBECHBIX PACTEHHH COCTABJIEH C
yueToM ycToitumBoctu BHJOB Kk jeifctButo HCl, a taxxke uX crnocoOHOCTH
HaKaIuMBaTh M akKyMmynupoBats B TKaHAx HCl. Tak, Hamu OBIT BBISBICH DAL
BUAOB (OOSAPHIIHUK YEpHBIH, OOSIPBHIIIHUK  JNbBaHTepa, WBa  Oenas
LIETIKOBUCTAsA, NEBUYMM BUHOTPAJ] MATUIMCTOYKOBBIM, JHIA MaHBUWKYpCKasd,
JUNa  eBpOIeHCKas pa3pe3HOJUCTHAs, KIEH JIOKHOIJIATAHOBBIN), KOTOpPHIE
COYETAIOT BBICOKYIO YCTOHYMBOCTH K XJIOPHCTOMY BOZOPOXY H OOJamaroT
BBICOKOW  Ta30MOIJIOTUTEIBHON CHOCOOHOCTBIO, Onaromapss dYeMy MOTYT
HCTIONB30BAaThCS JUII OUUCTKM BO3JyXa OT Ta3000pa3sHOTO XJIOPUCTOTO
Bozmopona. HayuyHo 0OGOCHOBAaHHBIN AaCCOPTUMEHT PACTCHHUH, PEKOMEHIYEeMBIX
JUISL O3€JIEHEHHs NPOMBIIIJICHHO-TOPOJCKAX TEPPUTOPHHA B 30HAX 3arpsA3HEHUS
BO3/yXa XJOPUCTBIM BOJOPOJOM, SIBISETCS CYIIECTBEHHBIM (haKTOPOM
ONTHMHU3AINM OKpY)KAIOIeH Cpeabl, MONOJHEHHEM K TEXHOJIOTHUYECKOMY
c1Ioco0y OYNCTKH aTMOC(HEPHOTO BO3AyXa.
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I'.I' [1anoBa, E.B.Kanam, JI.M. Aaukuna, O.A. Crenanona, O.P.YnajoBa
Arpodusngeckuit nHCTUTYT Poccensxo3akanemun, Cankr-IlerepOypr

HEKOPHEBASI OBPABOTKA PACTEHUM
KPEMHUICOJEPKAIIAMM XEJJATHBIMHA
MHUKPOYJOBPEHUSAMM KAK 3KOJIOTMYECKHU AJTANITUBHBIN
MPUEM IOBBIIIEHUA ITPOYKTUBHOCTH PACTEHUM
U YJIIYUYIIEHUA KAYECTBA PACTUTEJBHOM POJYKIINA

CoBpeMeHHast JKOJOTHYECKas OOCTaHOBKAa IHUKTYeT HEO00XOIUMOCTh
CO3[IaHUS DKOJOTUYECKH AaNANTHUBHBIX arpOTEXHOJOTHH C LENBI0 MOITyYCHHS
CTa0MJIBHO BBICOKHX YpPOXKaeB KadeCTBEHHOW pacTUTENbHOI MpPOXYKLIHU.
IIpumenenue [penaparos, 001aJafOIINX aJalTOreHHBIMHU u
(UTOTPOTEKTOPHBIMHU CBOWCTBaMH, TIO3BOJIIOIINX AKTHBU3HPOBATH
METa0ONMM3M pacTeHWd M TEM CaMbIM [OBBIIATE YCTOHYHMBOCTH HX K
aOMOTeHHBIM CTpeccaM, BKJIIOYas 3arps3HEHHE IIOYBBl Pa3IMYHOTO poja
TOKCHKaHTaMH, pacCMaTpUBACTCsI HAaMH KakK 3(QQEKTHBHBIN NMpHUEM B PEIICHUU
oOcykmaeMoil  mpoOiieMbl. BEISBICHHBIE B YCIOBHSAX  PErylIHPYyeMOM
arpo3’KOCHCTEMBI 3aKOHOMEPHOCTH TOTJOIIEHHS U PacHpeAeIeHUs] KPeMHUsS B
pacrenmnax mo3Bommau akagemMuky PACXH E.M.EpmakoBy ¢ coTpyIHHKaMu
pa3paboTaTh OpraHOMHHEpAJIbHBIE KPEMHHHCOIEpKAIINe MHKPOYZOOpEHUI
(KXM, KXM-2, KXM-3). KpemHuii B cocraBe NaHHBIX MHKpPOYIOOpEHUI
IIpeJiCTaB/IeH B BUJE PAacTBOpa METACUIIMKATa HATPHs WM Kajlus, a B KadecTBe
XeJaToobpa3oBaTess IPUMEHEHBI JINMOHHAS KUCIIOTa, TyMaThl WK (yIbBATHL B
coyeTaHnuu ¢ 13-15 OCHOBHBIMH MHKpO3JIEMEHTaMU. VIMEHHO B TakoM
KOMIIO3UIIMOHHOM  COUYeTaHUHM  pa3paboTaHHbBIE  IpemapaThl  00JafaroT
HanoOombIeH 3P HEeKTHBHOCTHIO.

BrimoHeHHBIE B MONIEBBIX M KOHTPOJIHPYEMBIX YCIOBUSAX HCHBITAHUS
pasnmuuHbix kommosuimid KXM mokaszamu ux OnaromnpusTHOE BO3ICHCTBHE Ha
YpOXXaMHOCTh OBOLIHBIX M 3€PHOBBIX KynbTyp. CTUMYyNALUS pa3sBUTUS U
YBEIMUCHHUE IMOTJIOMIAIONIEH CITIOCOOHOCTH KOPHEBBIX CHCTEM NPH HEKOPHEBOI
o0pabotke pactennii KXM cmocoOCTBYIOT MOBBIIICHHIO 3()()EKTHBHOCTH
YCBOCHHSI BHECCHHBIX B IIOYBY MHHEPAJBbHBIX YAOOpPEHUA W obecreyrBaeT
MOBBIIICHNUE YPOXKalfHOCTH JaXke MIPH YMEPEHHBIX UX no03ax) (puc. 1).

o |- KXM Puc. 1. YpokaifHOCTb 03MMOM MIIEHHUIIBI
E, B+ KXM copra be3ocras-1 npu HeKOpHEBOH
E 41 obpabotke pactennit KXM Ha pone
‘§ BHECECHHBIX B [10YBY (MaJIOryMYyCHBII
;& TUMUYHBIA Y€PHO3EM) PA3TUIHBIX 103

3 MUHEpaJIbHBIX Y10OpeHuii. BapuaHTs
42 1 2 3 4

omblta: | — KOHTpOIb; 2 — N77PsgKys; 3 -

BapuaHTbl onbiTa
Ni15Pg7Ke7; 4 — Nis3P115Kso



OtmeueHo nonoxuTenbHoe BiusiHue KXM Ha ypoxaiHOCTb 3€pHOBBIX
KylIbTyp B TMOJEBBIX YCJIOBHAX, Haubojee SpKO MpPOSBIAIONIEECS B
HEOIarompusATHBIE AT PAa3BHTHS PACTCHHI 3aCyNUIMBBIC TOABI, a TaKkKe B
pailoHax C NOBBILEHHBIM ypoBHeM Y®-B pamuanuu. BaxueiM pesynbraTom
npumerenus: KXM, mOMUMO yBEIHYCHUS YPOXKAHHOCTH, SIBISICTCS YIYYLICHUE
Ka4yecTBa PACTUTENILHON MPOTYKIMHU, B YaCTHOCTH YMEHBIICHHE COJCpPKAHUSL
HUTPATOB B 3epHE ssuMeHd B 3-10 pas.

Hexopnesast 06padoTka KXM 0OBOMIHBIX KyJIBTYp B 3alIHIICHHOM IPYHTE
oOecrieunBaeT  MOBBIIICHHE  yYCTOWYMBOCTH  PAacCTEHHUH K  YCIOBHSIM
HEOCTaTOYHOW OCBEUICHHOCTH M IIOHIXXCHHOW TEMIIepaTyphl, CHUXKAET
(mpumepro Ha 10%) 3HaYeHHS WX ONTHMyMa IS PACTEHHH, YTO TO3BOJIAET
JOCTHraTh  OOJNBIOIMX  3HAYCHHH  IPOAYKTHBHOCTH TIPH  YMCHBIICHUU
9Heprosarpar (puc. 2).

[omydyeH Tarxke MOJIOKHUTENBHBIA 3((eKT OT HEeKOpHEBOW 00pabOTKH
npenapatamMu KXM canara u Tomara. Hapsiny ¢ yBennmdeHneM MPOLyKTHBHOCTH
pacteHuid (TabNUIA) CYIIECTBEHHO YIyYIAaeTCsl Ka4ecTBO ypoxas. Hampumep,
KOJINYECTBO HMUTPATHOTO a30Ta B JIMCTHAX pacTeHHMH cajata, oOpabOTaHHBIX
KXM-3 u KXM-2, ymenbinaerca COOTBETCTBEHHO B 5 u 7 pa3. Ilpu stom
3aMETHO CHIDKACTCs COJIepKaHNe HUTPATOB U B IIOAAX TOMATA.

18°C 23°C 28°C 32°c

r

Bruomacca pacteHui,

K — HekopHeBas
o6paboTka Boaoi

Puc. 2. buomacca pactenuii orypua copra MOCKOBCKUIl TEIINYHBIN TPU HEKOPHEBOM
o6padoTke pactBopoM KXM B yCnoOBUSX pa3IHYHBIX TEMIIEPATyp U HHTCHCHBHOCTH CBETa

IponyxTuBHOCTS canara copta Onecckuii KyuepsiBel 1 TomaTa copra YibTpadek

®AP 20 Br/m?
®AP 40 Br/m?

®AP 80 Br/m?

Macca, Macca o
Bapuanr onbita 2 Yo
1/ pacTeHHe KI/M
Tomar BOJIa 690,7+61,0 13,8 100
KXM -T2 1210,4+62,0 24,2 175
Canar BOJIa 23,6+4,0 2738,0 100
KXM -3 39,3+6,7 4559,0 167
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CpoifctBo KXM akTHBH3UpOBaTh METa00ONU3M PACTEHHH HCIOJIB30BAHO
HAMH TpU pa3pabOTKe MEpPONpUATHH IO JHUKBUAALMUH 3arpsA3HEHHS arpo- H
9KOCHCTEM XMMHUYECKUMH TOKCHKAaHTaMH. Tak, MpH 3arps3HEHUH TTOYB KHUIKAM
PakeTHbIM TOMJIMBOM Ha OCHOBE HECHMMETPUYHOrO JUMETHITHUApa3HHA
(HAMI') nHexopHeBast 00paboTKa Tropoxa U sSIUMEHs pa3HbIX COPTOB MpernapaToM
KXM obecnieunBaeT CHIDKEHHE COICP)KaHWA IAHHOTO TOKCHKAHTAa M €To
MPOU3BOJIHBIX B HAJI3EMHOM YacTH M KOPHAX pacTeHuid B 2-3 pasa (puc. 3). [Ipu
9TOM MPOUCXOJAUT TIPOLECC ECTECTBEHHOIO CaMOOYHMIIEHUS TIOYBBI MOJ
BO3/IefICTBUEM PACTCHUI U COILYTCTBYIOIICH OHOTBHI.

Taxkum obpaszom, pazpaboTaHHBIE HAaMH KPEMHHUICOAEpIKAIINe XeIaTHbIC
MHUKpOYJOOpeHHUs. 00JIalaloT pPEeryJsATOPHBIM BO3ACHCTBHEM Ha pacTeHUs,
MPOSIBJIAIOMIEMCST B MOBBIIICHUM MX MPOAYKTUBHOCTH, YCTOWYMBOCTH K
JeUCTBHIO  aOMOTHYECKHMX  CTPECCOPOB  NIPUPOJHOTO M TEXHOT'€HHOTO
MPOUCXOXIeHUs. [IpuMeHeHne HEeKOopHeBOW 00paboTku pacteHmidc KXM
MO3BOJISIET PAIOHATABHO YMEHBIIATh 036l BHOCHMBIX B TIOYBYy M HHbBIE
KOpHeoOHTaeMble Cpelibl MUHEPAIbHBIX YI0OpEHHH NPH COXPaHEHUH BBICOKOM
MPOAYKTUBHOCTH  DPAcCTEHHUH,  CHOCOOCTBYeT  IOBBIMICHWIO  KadecTBa
pACTUTENBHOW MNPOAYKUMHM INPH COKPALICHUH SKOHOMHYECKHX 3aTpaT Ha ee
Mpou3BoACTBO. Ha 3arpsA3HEHHBIX XMMHUYECKHMMU TOKCHUKAHTAMH TEPPUTOPHIX
npumeneHne KXM obecrneunBaeT CymecTBEHHOE CHIDKEHHE MX COICP)KaHHS B
pacTeHHusX.

350 1 1
A B I:l HapasemHas yactb, -KXM
300 A |
= Hapa3emHas yactb, +KXM
z 250 1 A Qe
5 . KopHu, -KXM
3 200 = B
3 A 5 . KopHu, +KXM
g 150 g | —
H
'S = |l
:<>’_ 100 =
= 50 1
2 -
s 0 =
g:[ KXM K KXM K KXM K KXM K

10 25

HWcxonusiii yposens 3arpssuenust, © HIMI/kr nouBst

Puc. 3. Copepxanue HJIMI' B pacTeHunsX staMeHs U ropoxa mocie 00paboTKH UX HaA3eMHOit
yacTu pactBopoM KXM. A — siumens, b — ropox
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I'.I'. [1anoBa, JI.B. [lonomapeBa
I'HY Arpodusuueckuit HUM PACXH, Cankr-IletepOypr

MPUEMBbI 3KOJIOTUYECKU AIAIITUBHOM PEMEJIUAIIANA
XUMHUYECKH 3AT'PA3HEHHBIX 3EMEJIb

B coBpeMEeHHBIX YCIOBHSAX INIOOAIBHOIO aHTPOIOTEHHOI'O 3arps3HEHUs
MIPUPOIHON CPelbl U CBA3AHHOIO C 3TUM YXYJILIEHUS 30POBbs JIHOACH OIHOU U3
TIPUOPUTETHBIX 3ajad sBIAETCS pa3paboTka 3(P(EKTUBHBIX M SKOJIOTHYECKH
0e30IMacHBIX METO0B PeaOMIINTAIINY HAPYIICHHBIX 3KOCHCTEM.

ITomy4yeHHBIe HAMU B pe3ybTaTe KOMIUICKCHBIX UCCIEOBAaHUH JaHHBIE O
3aKOHOMEPHOCTAX B3aUMOIEUCTBHS IIOYBEHHO-PACTHTENBHBIX CHCTEM C
HedTenpoxyKTaMu, ¢ BBICOKOTOKCHYHBIM KOMIIOHEHTOM JKHJIKOTO PakeTHOTO
TOILIMBA HECHMMETPUYHBIM JMMETUITHIPa3UHOM (HAMI) u ux
MIPOM3BOJHBIMU IOCTY)KUJIM OCHOBOI Al pa3pabOTKH IPHEMOB peMeTuanui
XAMWYECKH 3arpsi3HEHHBIX 3eMenb. lIpennokeHHBIE NPHEMBI OCHOBAaHBI Ha
UCTIONIb30BAaHUM  CPEIONPEoOpas3yIomero H  aJalTaldOHHOTO IOTEHInaia
pacTeHMH ¥ MHKPOOPTaHHU3MOB, a TaKXke MPUPOAHBIX COPOEHTOB U
OMONIOTMYECKH aKTUBHBIX CPEICTB (PUTONPOTEKTOPHOTO I CTBUS.

TexHonornuecknii IpreM HCIOIB30BAHUS PACTCHUIT AJSI peadHIuTanuy
IIOYB B MeECTax JIOKAJbHOTO XUMHMYECKOTO 3arps3HEHUs OCHOBAaH Ha HX
CTIIOCOOHOCTH HMHTCHCH(HIUPOBATh AECTPYKIHIO TOKCHKAHTOB B IIOYBEHHO-
pacTUTEIHHON cucTeMe BCJIEIICTBHE AKTHBH3ALUH JeSITeTbHOCTH
MHUKpPOOPTaHU3MOB M TIPOIECCOB TPaHC(HOPMALUHN OPraHUYECKOrO BEIIECTBA B
nouse (EpmakoB c coast., 2005). Meron ¢uTopemMeananuy BKIIOYAET TPH
sTama: 1)  pa3MmelmieHne Ha ~ TOBEPXHOCTH  3arpsA3HEHHOIO0  ydJacTKa
pacCYMTAaHHOTO 110 TOJIIWHE CIIOS OPWUTHHAIBHOTO OPraHOMHHEPAIBEHOTO
MOYBO3aMEHUTENS C BBHICOKOH YJIEIbHOH MOBEPXHOCTBIO U COPOIMOHHOM
cnioco6HocThIO (ITaT. Ne2067969 P®, 1996) ans npenoTBpalieHus MOCTYIUICHHS
JeTyYnX TOKCHYHBIX COEAMHEHHWII B aTMocdepy 3a CUeT HCHIapeHHs.
IMouBo3aMeHnTeNb pazpaboTaH Ha OCHOBE BEPXOBOro TOp(a HHU3KOH CTEIEeHH
pasnokeHuss C J100aBJICHHEM Ppa3IMYHBIX MHHEPaJIbHBIX KOMIIOHEHTOB,
yIy4Iaromux (GpuU3nKo-XxMMHUUECKHe CcBOiicTBa cyOcTpaTra M HEOOXOIUMBIX IS
OIITHMAJIBHOTO Pa3BUTHS PACTCHUI M MUKPOOPTaHU3MOB; 2)  pa3MeEICHUE
MOBEPX  O3TOr0  CIOA  CHENMANbHBIX  IUIACTUHYATBIX  KOHTEHHEpOB,
NIPE/ICTABISIIOINX ~ COOOW  OpraHOMHHEPANbHBIA  [TOYBO3AaMEHHUTENIb B
cnpeccoBanHoM Bujie (ITat. Ne2073417 P®, 1997; [Tat. Ne 2101898 PD, 1998) ¢
CEMEHaMH pACTEHHH, TOJEPAaHTHBIX K 3arpsA3HEHHMI0O M aJaNTHPOBAaHHBIX K
KOHKPETHBIM YCJIOBUSIM PETHOHA; 3) HEKOpHeBas 00paboTka  (UTOIEHO30B
KpeMHuiicofepKalMMy XeJIaTHBIMU IpernapaTaMu A CHIDKEHHS COAepMKAHUS
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TOKCHKaHTOB B pacTeHHsAX. (A.c. Ne 743641, 1980; Epmakor, CembaeB, 2002;
Epmaxos ¢ coast., 2007).

Pa3zpaboraHHBIH MOYBO3aMEHUTENh 00JaNacT BHICOKONH OHMOIOTHMYECKO
AKTHBHOCTBIO H 00ECICUYNBACT HHTCHCUBHYIO NECTPYKIIHIO COPOMPOBAHHBIX MM
TOKCHYHBIX BelIecTB. [lo Mepe pocTa pacTeHWil KOPHH C COMYTCTBYOILCH
OMOTOM MNPOHHKAIOT B 3arpa3HEHHbIE CJIOM MOYB M HHTCHCUGHLIUPYIOT
JNECTPYKIMIO TOKCHKAaHTOB, a 0O0pa3oBaBIIMECS TpPH 3TOM IPOIYKTHI
BOBJICKAIOTCS B METa0OII3M.

Peanuzanuss ~ TeXHOJNOTMYECKUX  Omepanuii  mo  peaOwinMTanuu
3arpsA3HEHHBIX XMMHUYECKHIMH TOKCHKAHTaMHU II0YB Ha IOJUTOHE KOCMOApOMa
«[lmecenxk» B TPUPONHBIX YCIOBUAX ApXaHTEIbCKOH 00MacTH © B
peryimupyeMbIX  yCIOBHsX ~ JaboparopHoro Omononmrona [HY A®U
Poccenbxo3akagemun obecneunBaia IpeKpalleHHe IOCTYIJIEHUS UX B
BO3JYILIHYIO Cpely U I03BOJIsIA YCKOPUTh OUMIIEHHE II0YB B 2-15 pas.

HekxopneBass 00paOoTka pacTeHHII Ha 3arpsA3HCHHBIX TEPPHUTOPHAX
pa3paboTaHHBIMH OWOJOTMYECKA aKTUBHBIMH IperapaTaMu  oOecriednBania
MTOBBIMICHUE YCTOMYMBOCTH PAaCTEHUH K 3arpsA3HEHHIO M MHTEHCH(UIIMpOBana B
2-3 pa3a mpouecchl 1eCTPYKIIMH TOKCUKAaHTOB B HUX.

Crioco0 peMennanuy MOYB, 3arpsS3HEHHBIX HE(PTHIO WM MPOMYKTaMH €
nepepabOTKH, BKJIIOYAET HCHOJIB30BaHHE A(P(EKTHBHBIX MHKPOOPraHU3MOB-
JECTPYKTOPOB HE(TAHBIX YTIIEBOJOPOAOB, a TAK)KEe KOMIUIEKC arpOTEXHUYECKUX
W arpoXMMHYECKHX  MEpONpHiTHi, oOecrmeunBaromux A(PGHEKTHBHOCTH
MPOIECCOB OMOACCTPYKIMU. MHKpPOOPraHU3MBI-IECTPYKTOPEI PEACTaBICHEI
BBIIETICHHOHN U3 He()Te3arps3HEHHOW MOYBHI aCCOIMATUBHOM KynbTypoid [ X-1V,
BKJTIOUAroniel Oaktepun ponoB Arthrobacter m  Micrococcus. Amnpobanus
MeToa OMopeMenuanuy HedTe3arpsA3HEHHBIX MOYB Ha HeTeba3ax B ropomax
Kypcke u bpsiHcke mokasana ero BBICOKYIO 3G QeKTHBHOCTh. CTeneHb OYHCTKH
IOYB TIPH BBHINOJHEHUH BCETO KOMIUIEKCA TEXHOJOTMYECKHX oOIepanuii
cocraBisia 65-75% OT BeIWMYMHBI UCXOIHOTO 3arps3HEeHus, 9to B 2,5 — 8,5
pasa BBIIIE 110 CPABHEHUIO CO CTEIIEHBIO €CTECTBEHHON OYMCTKHU MOYB — 7-28%.
IIpu 3ToM B TeueHHe MEPBOrO MeCsla PEKyJIbTUBAI[MOHHBIX MEPONpPHITUIl
COZCp)KaHME  3arps3HMTEN B IOYBE  COKpamiajJiock B JABa  pasa,
HHTPOIYIMPOBaHHAs B TMOYBHl MHKpoduopa OBICTPO aganTHpOBajack K
YCIIOBHUSAM 3arps3HEHHS U COXPaHsIa yIIIeBOIOPOIOKUCISIONIYI0 aKTUBHOCTD Ha
MpOTSHKEHUH BpeMeHH. PaspaboraHHBIM croco0 OHopeMenuanuy — IOYB
obecrieunBaeT 3(GEKTUBHYIO OYHCTKY HE TOJIBKO BepxHeEro cios moussl (0-10
cM), HO U Ooree TiyOokux ee cioes (10-45 cm).

Pa3paboranHble MpHEMBl JKOJIOTHYSCKH AaJalTUBHON OHOpeMenuanuu
MTOYBCHHO-PACTUTEIIEHBIX cHucTeM, MTOBEPIIINXCS BO3EHCTBHIO
BBICOKOTOKCHYHBIX ~COCOWHEHHWH, MOTYT HaWTH IIHPOKOE MpPaKTHYECKOe
MPUMEHEHUE B PETHOHAX, 3arps3HEHHBIX He(TenpoayKTaMH, KOMIIOHCHTaMH
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PAKETHOI'0 TOIIMBA, SAJOXUMHUKATaAMH CEJIbCKOX03IICTBEHHOT O Ha3Ha4yCHU:,
TOKCUYHBIMHU OTXOJaMH XUMHUUYCCKUX npe,unpnﬂn/lﬂ.

E.H. ITucapenxo, C.M. Porauesa, T.U. I'youna
CapaToBCKHii TOCYAapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

OUTOIKCTPAKIINA HOHOB HUKEJISI U MEJIN
IMIPU UX COBMECTHOM HAXOXJIEHVU B IIOYBE
N B YCJIOBUAX EE CPEJHEI'O 3ACOJIEHUA

B Hacrosiiiee BpeMsi OCTpO CTOHUT IpoOrieMa peMequaliy 3arps3HEeHHBIX
HUKEJIEM M MEIBI0 IOYB C IOBBIIICHHBIM COJIECOAEp)KaHWeM B bamakoBckom
MYHHUIMIIATEHOM 00pa3oBannu CapaToBckoi oOmactu. Tak, B MaxoTHOM ciioe
mouBsl banakoBckoro paiioHa HaOmrogaercss M30BITOYHOE CONIECOJICpIKAHHE, a
MIPUCYTCTBHE HUKENA U Meau coctaister 2,5 I1JIK u Beimte.

Hamnbonee mnepcreKTHBHBIM METOAOM BOCCTaHOBJICHHS 3arps3HEHHBIX
TEPPUTOPHH CUUTaeTcd (UTOpEeMEequanusi — OYHCTKA IOYBBI C IOMOIIBIO
pactenuii. Panee HaMu NIPOBEIeH CKPUHUHT (PUTOIKCTPAKIMOHHON aKTHBHOCTH
Pa3NUYHBIX PACTCHUH M YCTaHOBICHO, YTO JYYIIMMH THIIEPAKKyMYIATOpaMu
TSKENBIX METAJUIOB  SABISIOTCS KyKypy3a M IOJCOJIHEYHHK, KOTOpBIE
MPHUCIIOCOONICHBI K YCIOBUAM Hpom3pacTtanus B CapaToBckoil oOmactu, B
4acTHOCTH B banmakoBckoM patioHe.

Wzyuenne conepkaHus cojed HHUKENI M MEAW B MOJCHIX IIOYB
pa3nMYHON CTENEHH 3aCOJICHUS A0 U IOCJE BBIPALIMBAHMS HA HUX KYKYpY3bl U
TIOJICOJTHEYHHKA POBOJUIOCH C IIOMOIIBIO PEHTI€HOBCKOTO (hIIyOpeclieHTHOTO
cnektpomerpa « CIIEKTPOCKAH MAKC G2E».

Panee Hamm ObUIO TOKa3aHO, YTO CPEIOHSAS CTEIEHb 3aCOJCHUS MOYB
CIOCOOCTBYeT 0ojiee BBICOKOW (PHTOIKCTPAKIIMOHHON aKTHBHOCTH pPAcTCHHU B
OTHOIIEHUH KaXJOr0 M3 YKAa3aHHBIX HOHOB NPU HX UHAUBUAYaIHHOM
MpUCYTCTBHU. HakoIUuleHHe MEeTaIoB MPOUCXOIUT B KOPHAX, M TOJBKO OYEHBb
BBICOKHE KOHIICHTPALUH STHX HOHOB CITIOCOOCTBYIOT MTPOJIBMKEHHUIO UX B CTEOIH
U JIUCThSL.

Iensto nmaHHOI paboTBl OBIIO M3Yy4EeHHE CIOCOOHOCTH KyKypY3bl
AKKyMyJUpOBaTb MeAb M HHUKEIb B 3aBUCUMOCTH OT HX COBMECTHOIO
collepKaHUsl B HE3aCOJCHHOM U CpeaHe3acoJeHHOM mouBax. B ombitTax
HCTIONB30BATUCE CYJIb(aThl MEO W HUKENIS B CICAYIOIMX COOTHOIICHHIX
noHoB Metammios Cu’":Ni*" (mr/kr): 250:250; 500:500; 1000:1000; 250:1000;
1000:250. HaOmoneHusT BEJMCh 32 BCXOXKECTHIO CEMSIH KYKYPY3bl, pOCTOM H
pasBuTHeM pacTeHHHd. BcxokecTh CceMsH TOpH  BceX  KOMOMHAIUAX
KOHILIEHTpaluil METAJUIOB B IOYBE, KaK 3aCOJEHHOW, TaK M HE3aCOJIEHHOM,
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coctaBmsia He Oomee 50 %. IIpomeHT mpopacTaHus ceMsH Hajal c
yBEJIMUCHUEM KOHIICHTpAIMH MeTauioB 10 38 %. JlnmHa crebieil KyKypys3bl
cocraBimsia 16- 10 cM, 4TO Takke TOpa3g0 MEHBIIEC JIHHBI PACTECHHH,
BBIPALICHHBIX B TIOYBE, 3arPA3HEHHON OTHUM BUIOM MeTaiioB (21-14 cm).

Takum 00pazom, COBMECTHOE MPUCYTCTBHUE COJIEH MEIN U HUKENS B IOYBE
TPUBOUT K 3HAYUTEIHHOMY YXYAIICHHIO POCTa M PAa3BUTHUS PACTEHUM, IPHUEM,
3aCOJICHHOCTH ITOYBHI YCYTYOIIsIeT HHTHONTOPHOE ACHCTBHAE METAILIOB.

Y cTaHOBICHO, YTO MPH COBMECTHOM MPUCYTCTBUU MOHOB MEIH U HUKEIS
B MOYBE KOHLIEHTPAIUS KAXKJOTO U3 ATUX METAIJIOB B PACTUTENLHOW OHomacce
MEHBIIIe, YeM TMPH OKCTPAaKIUU W3 TMOYBHI OTJCIBHBIX METaJIOB, T.€.,
SKCTpaKIMOHHAs CIOCOOHOCTh PACTCHUI IPH COBMECTHOM HPUCYTCTBHH B
MMOYBE MOHOB MEIM M HUKEIS CHHXKAalach, MPHYEM 3aCOJICHHE TMPAKTHYCCKH HE
OKa3bIBAJIO BIUSHUS Ha TaHHBIN TpOIIEeCC.

[Ipencrasiano HHTEpEC BBIICHATH, KAKIM 00pa30M HOHBI HUKEIS BIHSIOT
Ha CIIOCOOHOCTh PAcTEHHs IKCTPArHPOBATh HOHBI MEIH, & HOHBI MEAH BIHSAIOT
Ha CIOCOOHOCTH mporecca (PUTOIKCTpaKIMU HUKeNs. JJaHHbIE CPaBHUTEIBHBIX
HCCIIeIOBaHNH TIPUBECHBI Ha Trarpammax (puc. 1).

a000 ¢~
e

3000 A

2500 A

2000 -
1500

1000 -
500 A

250Cu 250Cu:250Ni 250Cu:1000N;i

KoHUEeHTpauma MOHOB Meau B pacTeHum, mr/Kr

KoHueHTpauua meTannos B nouse, mr/Kr
u 6e3 NaCl B KopHax 0,3% NaCl B KopHaAX

M 6e3 NaCl B ancTtbax H 0,3% NaCl B ancTbax

Puc. 1 3aBHCHMOCTb COIEpIKAHHUS ME/IH, AKKYMYJIHUPOBAHHOMN B KOPHSIX M JIUCTBSIX KYKYPY3bl
(B MI/KT pacT. GHOMacchl) OT UX 00wIeil KoHIeHTpauuu B 3aconenHoi (0,3% NaCl)
n HezacosieHHoH (6e3 NaCl) mouse

I/I3 pI/IC. 1 BUJHO, 4YTO HpI/I OANHAKOBOM HEBBLICOKOM CO,I[Cp)KaHI/II/I coneﬁ
HUKEIIL U MEAU B IMIOYBEC MEAb HAKAIIJIMBACTCSI TOJIBKO B KOpHS[X paCTeHHﬁ, B
KOJIM4YCCTBAX MCHBIINUX, YCM HpI/I coz[ep»(aHI/m TOJBKO MEIU B IIOYBC.
3aCOJ'ICHI/I€ I10O4YB CHOCO6CTByeT HeKOTOpOMy yBCJ'II/I'-ICHI/IIO coz[epxcal-m;{ MEIU B
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KOpHSIX. HpI/I YBEJIIMYCHNU COACPIKAHUA HUKEIISL B IOYUBE IIPU TEX KC HaYaJIbHBIX
KOHIICHTpAIUAX MEINU MPOUCXOJUT NEPEXOJ MEIN B HA3EMHYIO YaCTh PACTCHUA,
npru4eEM TpHU 3aCOJICHUM II0YB YBCIMYUBAIOTCA HE TOJBKO (1)I/IT03KCTpaKHI/I$I
MEIU, HO U €€ Gouiblee TMOCTYIJICHUEC B JINCTBA.

10000

8000

6000

4000

2000

KoHueHTpauma meTansios B nouse, Mr/Kr

KoHUeHTpauma MOHOB Meau B pacTeHum, mr/Kr

= 6e3 NaCl 8 kopHax 1 0,3% NaCl 8 kopHax M 6e3 NaCl 8 anctbax M 0,3% NaCl B imctbax

Puc. 2. 3aBUCHMOCTB cOflepKaHUs HUKEIIS, aKKyMYy/IUPOBaHHOTO B KOPHSAX U JTUCTBAX
KyKypy3bl (B MI/KT pacT. 0MOMAcChl) OT UX 00mIel KoHIeHTpanuH B 3aconeHHoi (0,3% NaCl)
u He3aconeHHoH (6e3 NaCl) mouse

I1pu BBICOKOM COZICp)KaHUM MEIH B MOYBE (PHC. 2) MPOUCXOMUT aKTHBHOE
HAKOIJICHUE ME€AN KaK B KOPHAX, TaK U B JIMCThAX, ONPUYEM 3aCOJICHUC TOYBbI
TaKkKe yBEIMYMBACT (DUTOIKCTPAKIMIO M B OOJNBIICH CTENEHH AaKTUBHPYET
Ipolecc Nepexoaa HOHOB MeIH U3 KOpHEH B UCTha. [Ipy 0qMHAKOBO BEICOKOM
COZep)KaHUM COJeil HUKeds M MEAU B IOYBE MEPEXOld MOHOB MEIM B JIUCTHS
Goylee MHTEHCUBEH, OCOOCHHO IS 3acCONCHHBIX MOuYB. IIpu HEBBICOKOM
HayalbHOM cojepxaHuy Hukens B cMmecn Cu:Ni ¢duroskcrakums Menu
YMEHBIIACTCsI, 0COOCHHO IS 3aCONCHHBIX MOYB.

W3zydyenue BiusHUS Ha (UTOOKCTPAKLIMIO BapbHUPOBAHUS KOHLEHTPALIMU
OJTHOTO M3 METAaJLIOB IPHU ITOCTOSHHON KOHIIEHTPAIMHU JIPYTOro TaKKe [oKa3alo,
YTO U PacTeHUs Oojiee NPEANOYTHTEIBHBIM METaUIOM IIPH COBMECTHOM
NPUCYTCTBHH SBISETCS MeIb, H MMEHHO Meb CIOcOoOHa B Oomblieil cTeneHH
HaKaIlINBAThCS B JINCThAX U CTEOMISIX KYKYPY3HbI.
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E.B. I[lnemaxkosa, A.B. Bapromun
CapatoBckuii rocyqapcTBeHHbIH yHuBepcuteT uM. H.I'. UepHbImeBckoro

MNPUEMBI BUOTECTUPOBAHUSA J1JIs1 OHEHKHN
TOKCUYHOCTHU HE®TE3ATPA3ZHEHHOM IMTOYBBI
B MPOINECCE BUOPEMEJIUALINN

B nacrosiiee BpeMsi XMMHUYECKOE 3arps3HEHHE OKpYKalollel cpenbl, B
TOM 4HClie HE(QTBbIO U TPOAYKTAMH €€ TNepepadOTKH, MPEACTaBISET OCOOYIO
OMMACHOCTh, 4YTO  CBA3aHO C  OTPOMHBIMH  MacmTabamMu  JOOBIYH,
TPaHCIIOPTHPOBKH W MepepabOTKH STHX JHEPTOHOCHTENCH. DKOJIOTHYCCKUit
yiepd OT 3arpsi3HEHUsI OYB HE(PTSIHBIMU YIIEBOIOPOJaMHU BEChbMa BEJIUK — OT
CHIDKEHHUSl KadyecTBa M TPONYKTHBHOCTH TII0YB JO BBIBOJA 3eMellb U3
CENTbCKOXO3AHCTBEHHOTO 000poTa. B mociemHee BpeMs Ui OYHCTKH
He(pTe3arpsA3HCHHBIX IIOYB YCHCIIHO INPHMEHSIOTCS pPa3IM4YHBIC TEXHOJIOTUU
OmopeMenuanuy, OCHOBaHHbIE HA  HCHOJIB30BAaHWM  MPUPOIHBIX WM
CEJIEKLIMOHMPOBAHHBIX MUKPOOPTaHU3MOB, pacTeHuil u ap. [1,2].

[Ipobnema OHOIOTHMYECKOTO MOHHTOpPHHTa He(Te3arps3HEHHBIX II0YB,
HECMOTpsI Ha CBOIO JaBHIOI M HEU3MEHHYIO aKTyaJbHOCTh, BCE €Ile JlaneKa OT
ONTHMAJBHOTO  pa3pemieHus. OTo  OOBICHAETCA  CIOXHOCTBIO  TeX
TCOXUMHUYECKHX CHCTEM, KOTOpbIe OOBEOMHSIOTCS IOHATHEM «HEPTH U
HE(PTEMPOIYKTEI», 1 HEOTHOHAYHOCTHIO OTBETHBIX PEaKIUi MPUPOTHON CPEAbI
B IIJIOM W TOYB, B YaCTHOCTH, Ha BO3ACWCTBUE ATOW Tpynmbl BemectB [3].
YMeHbIlIeHUe KOHIEHTPAIMH 3arps3HATENS B TIOYBE, MO KOTOPOW HEPEIKO
KOHTPOJIMpYeTCs OWopeMenuanus, He BCeTAa OTpPakaeT CHIDKCHHE ero
TOKCUYHOCTA  JUIsl  KUBBIX  opranu3moB.  IlouBa  Moxker  OBITBH
CWJIbHO3AaTps3HEHHOH, HO HEe TOKCHUYHOW W, Ha00OpoT, ciaabo3arpsa3HeHHOH, HO
CWIIBHOTOKCHYHOH. T103TOMY aKTHBHO TIPOJOJIKAETCS IOUCK ONTHMAaIbHBIX
MpUeMOB  OMOTECTUPOBAHUS JUIA OLCHKH CTENCHH 3arps3HEHHOCTH U
TOKCHUYHOCTH TIOYBBI M YPOBHS €€ OUUCTKHU.

Hamu wuccnemoBasicss mporiecc OYUCTKH TOYBBI IOKHOTO UYEpPHO3EMa,
3arpsi3HeHHOW HedThio (20 T/KT) ImpH CaMOOYHINCHUH W HCIOJNB30BAaHUU JBYX
MPUEMOB OMOpEMEAHAIMN: HHTPOIYKIUH He(TCOKUCIsIomero mramma Dietzia
maris AM3 ¥ CTUMYJISIIUU €CTECTBEHHOTO MHKpPOOHOro cooOecTsa. OIEeHKY
TOKCMYHOCTH IIOYBBl B XOJ€ pPEMEIUALMU NPOBOIWIM C  IOMOILBIO
¢urorectupoBanusa [4] U MOOU(UIIMPOBAHHEIM HAMH METOIOM OIIPEICICHUS
TOKCUYHOCTU TIOYBHI MO JETHIPOreHa3HON akTuBHOCTU Oaktepuit [5]. B
¢utoTecTe M3ydanu 3-CyTOYHBIE IPOPOCTKH penuca copra «PyOum» 1o
CIIEIYIOIUM T0Ka3aTeIsIM: BCXOXKECTb CEMSAH B %; cpenHss IUIMHA POCTKa U
cpenusis [uMHa KopHs. KoHTponeM ciyxuia yucras noysa.
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IIpu omneHke (UTOTOKCHYHOCTH MOYBHI OBUIM ITONYYCHBI CIEAYIOIINE
pe3ysbTaThl (Tabnuua).

ITokazaTenu npy OLlEHKE TOKCHYHOCTH MOYBHI C IIOMOLIBIO (PUTOTECTUPOBAHHUS
M TI0 ACTHIPOTreHa3HOU aKTHBHOCTHU Tamma Dietzia maris AM3, % OT KOHTpoOIs

IokazaTens Bapuantsl
CaMOOYHILEHHE, CYT | CTUMYJIALUS, CYT HHTPOIYKIHS, CYT
0 30 60 0 30 60 0 30 60
Bcexoxects 94,6 91,1 |[101,4|86,0|86,8 |72,2 |94,6|109,0 | 80,6

Cpennss qmHa poctka | 82,2 1 61,2 | 142,91 80,2 | 48,2 | 166,7 | 92,1 | 54,1 |161,9

Cpennss uMHa KOpHS 120,4 | 105,7 | 102,1 | 85,2 | 108,6 | 108,3 | 89,8 | 144,8 | 116,7

Konnenrpanus
Tpudenmndopmazana 27,1 250 |[11,0 |27,1|37,5 |18,3 |27,1|604 |159

3arpsa3HeHre MOYBbl HE(PTHIO MO OTHOIICHHIO K YUCTON KOHTPOIBHOM
IMOYBE HECKOJNBKO CHIDKAJ0O BCXOXECTh CEMsSH pemuca, Ooiee 3aMeTHO
yTHETanoch pa3sBUTHE KOpPHEH U pOCTKOB y peauca — Ha 10-15 u 8-20 %
coorBeTrcTBeHHO. UYepes 30 cyr pemenmanuu BO BCeX BapuaHTax
He(Te3arpsA3HEHHOW  IMOYBBI  OTMEYAJIHCh  MaKCHMaJbHOE  Pa3sBHTHE
rerepoTpodHBIX W YIVICBOAOPOJOKUCIAIOMIUX ~ MHKPOOPTaHH3MOB U
MaKCHMaJbHAs MHTCHCUBHOCTH OWOJErpamaluy YrieBomopomoB HedTu. [lpu
ATOM CpenHss JJIMHA KOPHEH y MPOpOCTKOB peawca Obiia Ha 6-44 % BhIIe, a
CpelHss AJMUHA POCTKA, HAampoTWB, Ha 39-52 % HMXKE, yeM B KOHTPOJE, YTO
CBHUJICTEIHCTBOBAJIO O TOKCHYHOCTH MOYBHI. BexoxkecTh ceMsH depe3 30 cyTok
1ocJie 3arps3HEeHUs IPY CAMOOYMIICHUN U CTUMYJIALUMY ObUla YyTh HIDKE, YEM B
YUCTOH TMOYBE, a B BApUAHTE C MHTPOIYIUPOBAHHBIM IITAMMOM-AECTPYKTOPOM
Ha 9 % Bbie. Yepes 60 cyT pemeauanuy BMECTE ¢ yMEHbLUIEHUEM YHCIEHHOCTH
MHKPOOPTraHM3MOB ~ IOYBEHHOTO  COOOINECTBA  CHIDKAACh  CKOPOCTh
O6uonerpaganuu. B oumimeHHON mouBe HAOMIONANACh CTUMYIALUS Pa3BUTHA
KOpHEH y IPOPOCTKOB peamnca, ITNHA KOTOPHIX OblTa Ha 2-16 % BBIIIE, YeM B
KoHTpoie. PocTknM pa3BUBaNHCh JIydlle, YeM B Haydale W CepeauHe
JKcrepuMeHTa, u Obun Ha 43-67% [MHHEe, YeM B YHCTOH TMOYBE, YTO
CBUICTEIHCTBOBAIO 00 OYMCTKE IOYBHI OT 3arps3HUTENS. BcXoxecTh ceMsiH
pemuca IMpy UCTIONB30BaHUN PUEMOB OHopeMeraliy Oblila HEMHOTO HIDKE 10
CPaBHEHUIO C KOHTPOJIEM.

CpaBHHBas criocoObl OUUCTKH TMOYBHI MO MOKa3aTeNsIM (UTOTOKCHYHOCTH,
MOXXHO OTMETHUTh, YTO TIPH HCIIOJb30BAaHUH IITAMMa-UHTPOYIIEHTa BCXOXKECTh
CeMsH pefrca Oblia BBIIIE, YeM B OCTANBHBIX BapuaHTax depe3 30 cyT, cpeqHsis

JumHa KopHa — depe3 30 u 60 cCyT, BapHaHTBl C CaMOOYHILICHHEM U
CTHMYJISIIIMEH €CTECTBEHHBIX MUKPOOPTaHU3MOB OBLIN OJHM3KH.
Hamu HCCIEN0BATIACh TaKxKe BO3MOXKHOCTB TIPUMEHEHUS

MOZ[I/I(i)I/II_[I/IPOBaHHOFO MEeToda MAJiA OIpPCACTICHUSI TOKCUYHOCTHU IIOYBBI TI10
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JNETUIPOTCHAa3HOM aKTHMBHOCTM OakTepuid. JIaHHBIH MeTOA OCHOBaH Ha
CIOCOOHOCTH (DEPMEHTOB MHKPOOPTaHU3MOB — JCTHPOTeHa3 BOCCTAHABINBATH
3a CYeT JNEeTUAPUPOBAHUS cyOcTpaTa OeclBETHBINH TPpU(EHUITETPA3OIUHXIOPU
no tpupeHmIpopMazaHa, UMCEIONIETO TEMHO-KPAacHBIA IBeT. JlermaporeHasbl
BBICOKOYYBCTBHUTCIIbHBI K JICHCTBUIO SIIOBUTHIX BEIIECTB, B HPUCYTCTBUH
KOTOPBIX WX aKTUBHOCTh CHW)KAETCsl, YTO TMO3BOJHMIIO HAaM IyTEM CpaBHEHUS
KoJm4yecTBa  TpUdeHmIPopMa3aHa, 00pa3oBaHHOTO  JICTHIPOTCHA3aMH
MUKpoOHOTO mTamma Dietzia maris AM3, B ompITax W KOHTPOJIE OICHUTH
CTENeHh TOKCHYHOCTH HCCIEAYEMBIX OOpa3loB MOYBHI. BBUIO MOKa3aHO, 4YTO
cBeXXee He(TAHOE 3arps3HEHWe IOYBBI  3HAYUTENHHO  HHTUOMPOBAIIO
JETUIPOTEHA3HYI0 aKTUBHOCTE D. maris AM3 (tabnuma), dyepe3 30 cyT B
BapHaHTaX C CaMOOYHIICHUEM ITOYBBl M CTUMYIDIMUCH COXpaHsIach HH3Kas
AKTUBHOCTh  JECTHUAPOreHa3, uTO SABISJIOCH IOKa3aTeleM TOKCUYHOCTH
He(Te3arpsA3HEHHOW TIOYBB. B mouBe CcO  MITaMMOM-HHTPOIYIIEHTOM
Koim4uecTBO Tpudenmwipopmazana O0buto B 1,5-2,5 pasa Bbllle, 4eM B APYTUX
BapHaHTaX, YTO CBUICTEIHCTBOBAJIO O MEHBIICH TOKCHYHOCTH NAHHOW ITOYBBI
Uepes 60 cyT BO Bcex BapuaHTaX aKTHBHOCTH JETHUAPOTeHAa3 CHU3WIACH, UTO,
BO3MOJKHO, CBSI3aHO C HAKOIICHHEM B TI0YBE B KOHIIE peMEIUAIli TOKCHYHBIX
METa0O0IHUTOB U MPOIYKTOB Pa3IOKEHHUS OMOTHI, OKa3bIBAIOIINX HHTHOUpPYIOIIee
JieficTBHe Ha IeruaporeHassl mramma D. maris AM3.

B 1menoM MOXHO OTMETHTh, 4YTO TPH OLEHKE TOKCHYHOCTH
HeTe3arpsA3HEHHOW ITOYBBI C IMOMOIIBIO ABYX NPHEMOB OHOTECTUPOBAHUS
HAOJIONANNCh CXOMHBIC TeHACHIMH: depe3 30 CyT peMenuanuy MOKa3aHa
CpeIHssl CTeNeHb TOKCHMYHOCTH IOYBBI, YCTAHOBIEHO, YTO OYHCTKA IOYBHI,
OCHOBaHHAasg Ha BHECCHHH HE(PTEOKHUCIIONEr0 I[ITaMMa, CIIOCOOCTBYyeT
CHIDKCHUIO TOKCHYHOCTH TIOYBHI B OOJBIICH CTEIEHW, YeM APYTHE CHOCOOBI.
Tor ¢akT, 4To B KOHIIC OYUCTKU IMOYBA OKa3ajach HETOKCUYHOMW JUIS PacTCHHH,
HO TOKCHYHOH Jis  MHKPOOHBIX  (DEPMEHTOB, CBHIETEIBCTBYET O
HEOOXOIMMOCTH HCIOJb30BaHHUS HECKOJBKHX ONTHMAIBHBIX OHOTECTOB IS
JOCTOBEPHOU OICHKH TOKCHYHOCTH MOYBHI ITOCIIE OHOpeMeTHali.
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. JI. lIpoxodnes, A. A. I'opdauen
bpsanckuil rocynapcTBeHHbI yHuBepcuTeT UMeHHU akageMuka M.I. IlerpoBckoro

BO3MOKHOCTB TPUMEHEHUSA IIOYBEHHBIX
BECIIO3BOHOYHBIX KAK «9KOCUCTEMHBIX UH)KEHEPOB»
JJIA BOCCTAHOBJIEHUA 3ATPASHEHHBIX ITOYB CBAJIOK

CrnoxwuBiasics CHTyamuss C 0Opa30oBaHHMEM, HCIIOIB30BAaHUEM |
XpaHeHWeM OTXOJOB IPOM3BOJCTBA M MOTPEONICHUS BBI3BIBAET TPEBOTY H
oraceHue AanbHeimero obocrpeHus npobiaeMel. Poct 06beMoB 00pa3zoBaHUA
OTXOZOB BEJIET K ONACHOMY 3arpsi3HEHHUIO OKPY)KAIOMIeH Cpelsl U MPeaCTaBIsieT
peanpHyl0 Yrpo3y 3[0pOBBIO COBPEMEHHBIX M Oyaymux mnokoneHuil. Tak,
xonuuectBo THO, npuHATHIX Ha 3axopoHenue B 2007 roay B ropoae bpsHcke, —
2247 thic. TouH/1126,0 ThIC. M, BEIpocIo Ha 15 % 1o cpaBHeHuto ¢ 2006 romom
u Ha 55 % mno cpaBHeHutro ¢ 2004 romom [1]. MuaycTtpuaibHble METO.BI
nepepabOTKH OTXOJOB Ha TEPPUTOPHU TOpoAa He IpeBblmaioT 3—4 %, Meron
pa3zmensHOro cbopa Mycopa U COPTUPOBKH €ro Ha (paxkmuu Ajs AanbHeimero
HCTIOJIB30BaHUS M TepepabOTKM NPAaKTHYECKH He Hcmonb3yercs. [IpaBuibHas
9KCIUTyaTalys JCHCTBYIOIMIEH CaHKIMOHNPOBAHHONW CBAJIKH TBEPABIX OBITOBBIX
OTXOJIOB, PacHOJIOKEHHO! Ha CEeBEPO-BOCTOYHON okpanHe 1. bonbmmoe [TonmmHo
U BBENEHHOW B OKcmlyatanmuio B 1987 rtomy, — ocrTpeifmas mpobiema
obmacTHOTO TeHTpa. HemocTaTkyu CHCTEMBI YIIPaBICHUS YTHIM3ALMUEH OTXOIOB
CO3/1a10T OJAaroNpUATHYIO HOYBY JUI BOSHHUKHOBEHHS HECAHKIIMOHHPOBAHHBIX
CBaJIOK, KOTOpPbIE TOBCEMECTHO PACHPOCTPAHAIOTCS 10 ropoxy bpsHcky. CBanku
OTXOIOB IPEICTABISIOT CEPhE3HYI0 OMACHOCTh, TaK KaK CYNIECTBEHHO BIIHSIOT
Ha BCE KOMIIOHEHTHI OKPYXKAIOIIEH NMPUPOTHON Cpelpl W SBISIOTCS MOIIHBIM
3arpsi3HUTENEM aTMOC(EPHOro BO3AyXa, MOYBBI M I'PYHTOBBIX BOJI. [lo4BBHI M
pacTUTEIbHOCTh BOMM3M CBAJOK 3arps3HAIOTCS Ha paccTosHMHM 10 1,5 kM.
Kpome Toro, cBaIIKM OTXOIOB MPEACTABIAIOT CEPHE3HYIO AMHICMUOIOTHIECKYTO
OIIaCHOCTh, TaK KaK BCE OTXOABl TOPOIOB 3apakeHbl Ppa3HOOOPa3HBIMU
BPEAHBIMH HACEKOMBIMH M T€IbMHUHTAMH.

PexynpruBaimsa 3eMenb, 3aHATBIX CTapbIMH 3aXOPOHEHUSAMH, 110 BCEM
HOpPMaM TIPOBOAMTCS B JIBA dTama: TeXHHUECKUH M Omomormueckmii. OCHOBHOE
BHUMaHHE TPH PEKYJIbTHBAIMHU YIEISCTCS TEXHHMYECKOMY 3Taly, Tak Kak OH
BKJIIOUAET PAJ KOHCTPYKTUBHBIX WHXKCHEPHBIX MEPOIPUSTUH, CBA3aHHBIX C
BOCCTAaHOBJICHHMEM  HapymIeHHBIX  3eMenb. OJHako  HEMaloOBaXeH W
Ouonornyeckuii 3ran peKyJIsTUBALMN, OCHOBHOW 3ajadeil KOTOPOTo SBISETCS
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oOecrieueHre 3allUTBl TPyHTa OT BETPOBOH H BOAHOW odpo3uu. [lpm
O6uoIoruyeckod PpEeKyIbTUBALIMM IMPOHCXOAUT BOCCTAHOBJIEHHUE ILIOHOPOIHS
II0YB, YTO, B CBOIO O4Yepeb, BKIIOYAET OOOTalIeHNe MOYBEHHOTO CJIOS, ITOCEB
TpaB H TIOCAIKy HamOoliee YCTOHYMBBIX K 3arpsasHeHWIo pacteHmii. K
COKAJICHUIO, ITIOYBCHHBIC OCCIIO3BOHOYHBIC HE MPUMCHSIOTCS AaKTUBHO B
KauecTBE areHTOB MpOIlecca BOCCTAHOBJICHUS 3arpsA3HEHHBIX U HApPYyIIECHHBIX
3eMenb. JTO OOBSCHIETCS HEJOCTAaTOYHOM, MO0 CPAaBHEHHWIO C PACTEHISIMH,
HW3YyYCHHOCTBIO PpOJHM TIOYBEHHOH (hayHBI B TIpOIEcCax eCTECTBEHHOM
Jerpaialiii 1 MUTpaluy NoutoTauToB. OnHako emie B 1994 romy JIxxoyHc [5] ¢
KOJUIeTaMH  TIPEJUIOKII  KOHILenuuio «OpraHusmMbl Kak  3KOCHCTEMHBIE
HHKeHeps». VI3MeHsIsI OKpYKAIONIyI0 cpeay B COOCTBEHHBIX LENAX, IEBIH Pl
pa3HOOOpa3HBIX OPraHM3MOB KOCBEHHBIM OOpa3oM IPUHOCHT TIIOJB3Yy U
MHOTOUYUCJIEHHBIM  JPYTMM  BUJaM. BMecTo TOro 4TOOBl  CIYXKHUTb
HETIOCPE/ICTBEHHO PECYpCOM, O3TH «IKOCHCTEMHBIE HWH)KEHEPHD) W3MEHSIOT,
MTOJICP)KUBAIOT WA CO3MAIOT MECTOOOMTAHUS, KOHTPOJHPYS TaKHUM 00pa3oM
JOCTYIMHOCTh PECYpPCOB [UIS JPYTUX OPraHU3MOB. Pe3yipTaThl UX NESATEIEHOCTH
MOTYT OBITH ONIYyTUMBIMH WJIM HE OY€Hb, OJAarOTBOPHBIMH WU BPEIHBIMU IS
npyrux. Cpenu «3KOCUCTEMHBIX HHKXEHEPOB» MOXKHO BBIJIEIUTE 0CO0YIO TPYIIILY
ITOYBCHHBIX OECMO3BOHOYHBEIX, KOTOpHIC MOJMYYWIM Ha3BaHUE «(uzndeckue
umkeHeps» [7]. K HUM OTHOCSTCSA JIOXAEBbIe YEpBU, MYPaBbU U TEPMUTHI,
KOTOPbI€ W3MEHSIOT CTPYKTYpY TIIOYBBI M BO3JACHCTBYIOT Ha KPYTOBOPOT
nutare’abHbIX BeniecTB [2]. Eme Yapns3 J[apBuH MOCBATHII LETYIO KHUTY POIH
JNOXKIEBBIX 4YepBeldl B mpormeccax (opmupoBanus mouBsl [4]. B mociemnue
JNECATHIICTHS TOSBUINCh CBEIEHHS O CIIOCOOHOCTSAX JIOXKAEBBIX depBeH,
MypaBbEB U TEPMUTOB YCKOPSATH MIPOIECCH CAMOBOCCTAHOBIICHHS 3arPSA3HEHHBIX
mouB. B wactHOCcTH, MypaBbu Formica cinerea Mayr. yBeIHYNBAIOT CKOPOCTh
JNECTPYKIMKA HE(TEIPOIYKTOB B TECYAHBIX IMOYBAX COCHOBBIX (DHUTOIICHO3OB,
yIy4IIaloT yCIOBUS POCTa MOJIOJBIX JEPEBbEB COCHBI OOBIKHOBEHHOH Pinus
sylvestris L. [3]; nmoxmeBble 4YepBU CHOCOOHBI YMEHBINIATH KOHIICHTPAIIHIO
TSDKENBIX METaUIOB B IMOYBE M CHIDKATh aKKYMYJHPYIOIIYIO CIIOCOOHOCTh
pacTeHUd TO OTHOLIEHHIO K JTUM TOKCHUKaHTaM [6]. BimsHue pasznuyHbIX
ITOYBCHHBIX «3KOCHCTEMHBIX WH)XEHEPOB» CBOIUTCA K CICAYIONIEMY: aKTUBHOE
CTPOUTEIBCTBO ¥ TPOKIAJBIBAHHE XOJOB KaKk B TOPH30HTAJIHHOM, TaK W B
BEPTUKAILHOM HANPABICHUH 10 MPOQHII0 MOYBBI; YMEHBIICHHE IUIOTHOCTH,
pBIXJIEHHE TOYBBI, YTO MPEMATCTBYEeT (OPMHUPOBAHHIO TOPHU3OHTATBHOM
CTPYKTYpPHI ITOYBBI; HAKOIICHHE OPTaHIMYECKOTO U HEOPTaHWIECKOTO BEIECTBA,
€ro aKTHBHBIA IEPEHOC; BO3/CHCTBHE HA MOYBEHHBIC MHKPOOPTaHU3MBI, UTO
MOXET TPHBECTH JaXe K W3MCHCHUIO KHCIOTHOCTH. OTH BO3ICHCTBUSL
CTUMYJIHPYIOT MUTPAIIMIO TSHKENBIX METAJUIOB M YMEHbBIIIEHHE UX KOHIEHTPAIIH
B 00IacTH KOPHEBOIl CHCTEMBI pacTEHHs, YBEIWYHBAIOT JOCTYI KHCIOpOXA B
MOYBy. DTO CIOCOOCTBYET JECTPYKTHBHBIM a’poOHBIM IpolieccaM pacmana
3arpsA3HAIOIIUX OPTaHMYECKUX BELIECTB C OAHOW CTOPOHBI, U YIIyUIICHHIO
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JbIXaHUSI KOPHEBOH CHUCTEMBI, ¢ Apyroi. Takum oOpa3oM, HOXKAEBbIE YEPBH H
MypaBbH YIIyUIIAIOT yCIOBUS POCTA PACTCHUI Ha 3arpsI3HEHHBIX I0YBaX. OTY
CIIOCOOHOCTh  «3KOCHCTEMHBIX HHXXCHEPOB» HEOOXOOMMO TPHMEHSTH B
OMOIOTHUECKON PEKYIbTHBALIMY HAPYIICHHBIX U 3aIPSI3HCHHBIX 3€MEb.

B 2007-2008 romax Mbl NpOBENM SKCIEPUMEHT C PaHHEBECEHHUM
nepecesieHueM ceMeil MypaBweB Formica cinerea Mayr. Ha ocalku S-IeTHEH
COCHBI OOBIKHOBCHHOW Ha MeCTe JHUKBHIUPOBAHHONH HECAHKIIMOHUPOBAHHOM
cBanku B @DoKHHCKOM paifoHe ropona bpsHcka. Cynecuanass aepHOBO-
MOA30JIUCTasl  TI0YBAa XapaKTepH30Balach 3arps3HeHUEM HeTernpoIyKTaMu |
TSDKEJIBIMUA MeTaJllIaMM, KOHLIEHTpalus KoTopblx npesbimana IIJIK B Heckonbko
pa3. MypaBeu Formica cinerea Mayr. oTnudaroTcsi O0JBIION TMPUBI3aHHOCTHIO
K COCHE OOBIKHOBEHHOM, TaK KaK HPEIIIOYUTAIOT CTPOUTh THE3/Ia B €€ KOPHEBOH
CHCTeMe, BbIIIAacaTh TII0 Ha BEPXYILIKaX MOJOABIX IEPEBbEB. YXKe uepe3 rof
OBUTM OTMEYCHBI IOCTOBEPHBIC pa3Mdusi B pOCTE JEPEBBEB COCHBI Ha
KOHTPOJIBHOW M ONBITHOM muIomankax. ['He3gocTpouTenbHas IESITENBHOCTh
MypaBbeB yIydIlIHIa pocT AepeBbeB Ha 15%.

Takum o00pa3oM, TIOYBEHHBIE OECIO3BOHOYHBIC, OTHOCSIIHECS K
«9KOCHCTEMHBIM HH)KCHEpPaM», MOTYT OBITh 3a/1efiCTBOBAHBI B OMOJIOTMIECKOM
JTame pPeKyJIbTHBAallMM HApYIIEHHBIX M 3arpsA3HeHHbIX 3emens. CBoeill
JIeSITEeIbHOCTBIO OHM CO3/A0T OJarompUSTHBIE YCIOBUS AT pOCTa U PAa3BUTHUSL
pacrennii. Coueranme (QuropeMenananmoHHOro 3¢ ¢deKTa pacTeHHH U
JEATENBHOCTH «9KOCHCTEMHBIX HHXKEHEPOB» YCKOPSET BOCCTAHOBIECHHE U
CaMOOYMIIIEHHE 3arpsi3HEHHBIX II0YB, AENACT INPOLEcC PEeKyJIbTHBaIWHU Oolee
9KOJIOTMYHBIM, COKPAIIaeT BpeMs BCEro mporuecca.
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M.A. Ca3bikuna', ILE. HLIﬁyJ‘[LCKHﬁZ, H.C. Ca3bikun’

'HayuHo-nccienoBatenbckuii HHCTUTYT Guonorun FOxuoro deepanbHOro
YHUBepcuTeTa, r. Pocros-Ha-J[oHy
*A30BCKHI HAayYHO-HMCCIIEIOBATEICKII HHCTHTYT PHIGHOTO X03SHCTBa,
r. PoctoB-Ha-/lony

NCIHOJIb30BAHUE BUOJIOMUWHECHEHTHBIX ABOPUTEHHBIX
BAKTEPHUI B BUOTECTUPOBAHUY TOKCUYHOCTH
KOMIIOHEHTOB 3KOCUCTEM MOPCKHUX BOOJOEMOB

Brorectsl Ha cBeTAmMMXCS OAKTEPHAX OTHOCATCS K ONHUM M3 Hamboiee
OKCIPECCHBIX METOJOB MOHHTOpPHHTra OKpyxaromeil cpensl. OHu jparoT
BO3MOXXKHOCTH OBICTPOTO KOJHMYECTBEHHOTO Yyd4eTa W3MEHECHUS COCTOSHUS
OakTepHaNbHOM KIETKH, YacTO IPEBOCXOIAT APYTHE TECTHI IO TOYHOCTH,
YyBCTBUTEJIILHOCTH, MPOCTOTE, a TaKXKe IMO3BOJSIIOT  KOHTPOJIUPOBATH
OJTHOBPEMCHHO 3HAUHUTEIHHOE YHCIO TOKCUKAHTOB.

Jns OoIneHKHM KadecTBa Cpelbl B MECTax ITOBBIIICHHOW aHTPOIOTEHHOI
Harpy3ku pa3paboTKa MeTofla C WCIIOJb30BAaHHUEM CBETSAMIMXCSA OaKTepwi,
aJlaNTUPOBAaHHBIX K YCIOBUSAM €CTECTBEHHBIX MOPCKHX BOJOEMOB, MMeEET
HeMaJIoBakHOe 3HaueHHne. Oco0yIo 3HaUNMMOCTh TpHoOpeTaeT OnoTecTHpOBaHNE
JUTSL OTIEPATHBHOTO KOHTPOJISI KA4ECTBA CPeJIbl B paifoHaX pa3paboTKu M JOOBIYH
YTJICBOZOPOIHOTO CHIPbsi B A30B0-UepHOMOpcKkoM Oacceiine.

Jis ucnonp30BaHUA B OMOTECTUPOBAHUHM AOOPUTEHHBIX, MAaKCHMAaJIbHO
YyBCTBUTEJIFHBIX K TOKCHKAaHTaM OakTepuii ObUIO BbImeNeHO 16 ImTamMMoB
CBETAIMUXCS OakTepuii: 2 mTamMma U3 BoAbl A30BCKOT0 Mops U 14 - u3 UepHoro.
[IpenBapuTenbHyl0 HAGHTU(QHKALMIO BBIICICHHBIX INTAMMOB IPOBOJAMWIIH,
HCTIONB3YS CTAHAAPTHBIE METOMBI, IPUMEHsIeMble B MUKPOOMOJIOTHH, a TaKKe B
COOTBETCTBUH C PEKOMEHAAIMAMH 0 OBICTPOi HAeHTH(UKAIMN HOTOOAKTEPHIA.
AHanu3 TONy4eHHBIX NaHHBIX COIJIACHO ompexenurenio Oaxrepuit bepmku
(1997), nmo3Bonun otHect 14 mramMmoB K poay Vibrio, 2 — k pony
Photobacterium.

VY Bcex BBIAENEHHBIX MITAMMOB Obllla M3y4deHa YyBCTBHUTEIBHOCTH K
JCHCTBUIO TOKCHYECKHX (DAaKTOPOB XHMHMYECKOTO IIPOMCXOKACHMS. bbun
HCTIOJIB30BaHbl CTAHAAPTHBIC TOKCHUKAHTBl, KOTOPbIE HCIOIB3YIOTCS AT
KanuOpay OHOTECTOB B TOKCHKOJOTHUYECKHX HccienoBausax: ZnSO, CuSOy,
KyCr,07, nomenmncynbpar natpus (JACH) u denon. [nst cpaBHUTENBHOH
OLICHKN YyBCTBHTEIBHOCTH HCHOJIB30BAIN Xapakrepuctuky ECsy (effective
concentration) — KOHIIEHTPAILIMIO BEUIECTBA, BBI3BIBAOIIYI0 50% CHIDKEHHE
OMOTIOMIHECIICHIINH OaKTepHabHON CyCIICH3UH.

CpaBHEeHHE UyBCTBHTEIBHOCTH BBIICJICHHBIX IITAMMOB K JaHHBIM
TOKCHYECKUM BEIIECTBAM C UyBCTBUTEIBHOCTBIO IITaMMOB Ph. phosphoreum
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(Cohn) Ford (pekomeHZoOBaH i OHOTECTHPOBAaHHS BOIBI HA TEPPUTOPUH
VYxpaunsl), u lux-mramma E.coli PT-5 (3ToT mramm napamiensHo ¢ SOS-lux-
OITAaMMOM  HCIIOJIB3YEeTCS B HAMIMX HCCICJOBAaHMAX IO  OMpPEACICHHUI0
TEHOTOKCHYHOCTH TPHPOAHBIX NMpoO [4] — OH HeceT IUIa3MHIY, COAEpPIKaIILyIo
lux-onepoH IOJ KOHTPOJEM KOHCTHUTYTMBHOIO IIPOMOTOpa Uil KOPPEKLHH
BO3MOXHBIX  apTe()akTOB, BBI3BAHHBIX MOJABICHUEM WIM  UHIyKIHei
aKTUBHOCTH OakTepmanbHOI momudepassl), IOKa3ano, YTO BBIJCICHHBIC
mraMMbl OOJlee 4yBCTBHUTENIBHBI, YEM YyKa3aHHbBIE BBINIE TECT-IITaMMEI (110
cpenunM 3HaueHusM ECsg). B wacTHocTH, B cpeHeM OHM Ha MOpAIOK Ooiee
gyBcTBUTENBHBI K ZnSO4 1 K,Cr,O5,

UyBCTBUTENIBHOCTh BBIJICTICHHBIX IITAMMOB CBETSIIMXCS OakTepuil K
HedTenpoxyKTaM ONpeAessuiach Ha HeyTH, AU3EIFHOM TOIUTHBE U I10JICTIaHEBOH
(JIbATIBHOM) BOZE U3 MALIMHHOTO OTAEJeHHs CynHa B KoHueHTpauusx ot 0.001
mr/1 o 20.0 r/m.

BonbmHCTBO BBIZICTICHHBIX IITaMMOB MOKa3aJIn BBICOKYO
YyBCTBUTEJIHOCTBIO K HE(PTENPOAYKTaM, IpPUYEM 3aMeTHas CTHMYJISLUS
OMOTIOMHIHECIICHITNH 3THX OakTepuii HaOMIoJaeTCsl B KOHIIEHTpanuax HeTH Ha
ypoeHe [IJIK wmm Hmwke »>TOoro 3HaYeHUs. OTO CBUACTEIBCTBYET O
TIePCTIEKTUBHOCTH HCIIOJIB30BAaHMS BBIICICHHBIX INTAMMOB JUIS ONpPENEICHUS
TOKCUYHOCTH BOJHBIX CPef.

B pesynbrate mpoBeIeHHBIX UCCIEIOBAHUI ObUTH OTOOpaHBI JBa IITaMMa
OMOTIOMHHECIIEHTHBIX GakTepui, o0Jaiarommx MaKCHMAaJbHOH
YyBCTBUTEJIHOCTBIO K IIMPOKOMY CIEKTPY TOKCHKAHTOB. J[aHHBIC IITaMMBbl,
MEPCIEKTUBHBIC TSI OMOTECTHPOBAHUSL, OBUIH TIepEJaHbl [T UACHTU(DUKAIIMN U
JenoHupoBanust  Bo  Bceepoccuiickyro  Komnekumio — IIpoMblieHHBIX
Muxkpoopranm3moB, PI'YIT «[ocHUWIenetnka». Ha 2 mramma - Vibrio
fischeri BKIIM B-9579 u Vibrio fischeri BKIIM B-9580 mony4eHsl maTeHTHI Ha
n3o0pereHre [2] — HCHONB30BaHME WX B KauecTBE TECT-KYJIbTYpPBI IS
OTIpeJIeNICHNS] TOKCHYHOCTH OOBEKTOB OKPYKAIOMIEH CPEIB.

Ha ocHoBe pa3paboTaHHOrO METOJAa TECTHPOBAHUS  ITOJY4EHBI
IpeJBapUTENbHbBIE JAaHHBIC IO OLIEHKE TOKCHYHOCTH JIOHHBIX OTJIOXKEHUI
MOPCKHX BOJIOEMOB C Pa3JIM4YHON CTENIEHbIO aHTPOIIOT€HHOM Harpy3KH.

Pa3paborannast TecT-cucTeMa ONpeneieHHs TOKCHYHOCTH KOMIIOHEHTOB
9KOCHCTEM, OCHOBAaHHAsh Ha OWOJIIOMHMHECLCHIMH aJalTHPOBaHHBIX K Cpele
HCCIIEIyEeMBIX BOJOEMOB CBETAIIUXCS OakTepuif, OTIMYAETCS BBICOKOI
JyBCTBUTEJILHOCTBIO M 3KCHPECCHOCThIO. Ee BHeApeHHe mo3BONIUT naTh Ooiee
TOYHYIO OLCHKY COCTOSIHUSI cpeibl OOMTaHMS THIPOOMOHTOB B aKBAaTOPUH
MOPCKHX BOJIOEMOB.
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M.A. Konemcoz, B.A. Unctakos

'Hayuno-nccrnenoBatenbckuit HHCTUTYT Guonorun FsxHoro deepanbHOro
yHHUBepcuTera, I. Poctos-Ha-/loHy
2 A30BCKHIA HAy4YHO-UCCIIEOBATEILCKUH MHCTUTYT PBHIOHOTO X035CTBA,
r. PocToB-Ha-/lony

BBIJIEJTEHUE ACCOIUAIIA HE®TEOKHUCJISIONINX
MHUKPOOPI'AHU3MOB, YYHACTBYIOIIINX B BUOPEME/IUALINN
A30BCKOI'O MOPA

Jns  ycKOpeHHs  BOCCTAaHOBIEHHS  3arpA3HEHHBIX  HEPTIHBIMHU
YIJIEBOIOPOJAMH SKOCHCTEM HEOOXOIUMO HCIONB30BaTh OHOJIOTHYECKUE
pe3epBbl  MHKPOOHBIX COOOIIECTB, TaK KaK OKHUCICHHE YIJIEBOJIOPOIOB
MHUKpPOOpPTaHU3MaMHt — 3TO BEAyUIHi (hakTop mporecca Ouonerpagannu Hedru.

B cBs3M ¢ WHTEHCHBHBIM pa3BUTHEM He(TETa30BOro KOMIUIEKCA B
IOxHOM pernoHe BBIACICHUE IITAMMOB MHKPOOPTaHU3MOB, YYACTBYIOIIHUX B
JeCTpYKIMK HeTH B 3KOCHCcTeMax A30Bckoro u UepHoro Mopei, mpuodperaet
0CO0YIO 3HAYUMOCTb.

st BBIICIEHUS acCOIMAIN MIUKPOOPTaHU3MOB — JAECTPYKTOPOB HedTH,
YYaCTBYIOIIUX B OHOpeMequanun A30BCKOTO MOpS, HCIOIB30BAIN JTOHHBIC
OTJIIOKEHHUS M BOXy, OTOOpaHHBIE HAa MeCTe aBapHu TaHKEpoB B KepueHCKOM
mposmBe B HOsIOpe 2007 .

BripamuBanne He()TCOKUCIMIOMUX OakTepuii U3 mpoOd BOIBI M JTOHHBIX
OTJIOXKEHHH MpoBOAMIN Ha cpene Bopommnosoit u uanosoit (Ponuna, 1965) ¢
no0aBIeHneM B Ka4eCTBE €MHCTBEHHOTO MCTOYHHKA YIJIepoa B TaHHOH cpere
pa3nuuHBIX KoimdecTB HePTH (3 U 6 %). C y4eToM CONEHOCTH BOABI MOpS B
paiioHe ee otbopa B cpeny nobdasisum 1,7 % NaCl.
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W3 moceBoB OBUTM BBIACICHBI YHCTBIE KYJIBTYPHl MHKPOOPTAHH3MOB.
Berlzenennsle KyIbTypbl ObUIM ITOBTOPHO MPOBEPEHBI HA CIIOCOOHOCTH pOCTa Ha
YIJIEBOIOPOAX ITyTeM KyIbTUBHPOBAHI Ha cpefie ¢ He(ThIO.

Bcero Beimeneno 18 mrammoB. M3 Hux 4 mraMmMa OTHOCATCS K
IUIECHEBBIM rpubam, 1 — k qpoxokam, a 14 — k 6akrepusiM. 13 BOIIbI BBIICICHBI
6 mTaMMOB MUKPOOPTaHU3MOB, U3 JOHHBIX OTIOXKEHUH — 12.

Jns uneHTuuKanuy ObUTH OTOOPaHBI TOJBKO OaKTepHaIbHBIE ITAMMBI,
TaK KaK KyJNbTYpHl IUIECHEBBIX TPHOOB W APONOKEH NpH HHAWBHAAYATEHOM
KyJbTHBHPOBAaHUM Ha cpele ¢ He(Thio Mmokasamu Oojee claldblii pocT, Yem
IITaMMbI OaKTepHH.

Unentndukammro  HEPTEOKHCISIONMX ~ OakTepwid  TMPOBOMMIA B
COOTBETCTBUU C CYHICCTBYIOIIAMH PEKOMEHIAIMAMH [0 HACHTH()UKAIIH
6axrepuil (Onpenenurens Oaktepuit bepmxu, 1997), ucnons3ys crangapTHbIE
METOAbI, IpuMeHseMble B Mukpoouonorun (buprep, 1973; Jlabunckas, 1978).
JAns uaeHTH(QUKANE BBIOCICHHBIX KYJIBTYp OBUTH ITOCTAaBIICHBI Pa3IHMYHBIC
Mopdororuieckue, GU3NOIOTHICCKUEC U OMOXHUMUYCCKUE TECTHI.

Wnentuduimposansl 13 mraMMOB MHKPOOPTaHM3MOB — IECTPYKTOPOB
He(TH, yIaCTBYIOIINX B OnopeMeanaui A30BCKOTO MOPSL.

[loTeHunanbHyl0 accoUMalMI0 MHUKPOOPraHU3MOB — JECTPYKTOPOB
He(TH, BBINCICHHBIX W3 JOHHBIX OTJOXEHUI A30BCKOrO MOps B paioHe
aBapUitHOTO pa3iauBa HE(PTENPOAYKTOB, COCTABISAET CEMb IITAMMOB. OTO
OakTepruanbHble (OPMBI, KOTOpPBIE MPUHAUIEKAT K CICAYIOIAM pOIaM:
Cytophaga, Deleya, Marinococcus, Alcaligenes, Acinetobacter, Comamonas.

B COCTaB NOTEHIUAJIBHOU 6aKTepuaNbHON accouuanus
HE(PTEOKHUCIIIONINX MHKPOOPTaHU3MOB, BBIJCICHHBIX U3 BOIBl A30BCKOTO
MOpsI, BXOIIAT 6 MITAMMOB — TIPEICTaBUTENEH polioB Acidovorax, Pseudomonas,
Kurtia, Acinetobacter, Microccocus.

[IITamMmBbl 6akTepuii, KOTOPBIE MO JAHHBIM BH3YalbHON OLICHKH Hamnbojee
aKTHBHO POCIH Ha He(TH, OBUIM OTOOpPAHBI JUIS TOCIEAYIOIIETO BBIICICHUS
mnasmua. Jns  seigenenuss rmiasmuaHo JIHK  ucmons3oBanu  MeTOOUKY
Bupuboiima u {onu (1979) ¢ usmeneHusimu.

Pesynbratel  ckpuHmHra mnasmMuanoit JJHK HambGomee akTHUBHBIX
BBIJICICHHBIX I[ITAMMOB — JIECTPYKTOPOB YTJICBOAOPOMOB HE(TH ITOKa3aIn
MPUCYTCTBHE IUIA3MUJ, POJIb KOTOPBIX B Tpolecce aerpaganud HedTH
MIPEJCTOUT BBLICHUTH B AANbHEHIINX UCCIeIOBaHUAX.

JIutepatypa

1. Buprep M. O. CpaBoYHHK O MHKPOOHOJIOTHYECKHM U BHPYCOJOTHUYECKHM METOJaM
uccnenosanus / M. buprep. — M.: Meauuuna, 1973. - 73 c.

2. Jlabunckas A.C. MUKpOOHOIOTHS C TEXHUKOW MHKPOOHOIOTMYECKUX HCCIICIOBAHUI /
A.C. Jlabunckas. U3x. 4-e, nepepad. u nomn. — M.: «Menuinay, 1978. — 394 c.
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3. Ompenenurens Oakrepuit bepmxu. T. 1, 2 / mox pexa. [x. Xoynra, H. Kpura, I1. CHura,
C. Yumpsamca. — M.: Mup, 1997. — 800 c.

4. Pomuna A.I'. Meroabl BogHoW Mmukpobuonoruu / A.I'. Poquna. — M.: Hayka, 1965. —
363c.

5. Birnboim H.C., Doly I. // Nucleic Acids Res. — 1979. — V.7. - P. 1513.

ML.A. Ca3bikuHa, B.A. Unctakos, N.C. Ca3pixuH, E.B. IIpaznnosa

HayuHo-uncciienoBarenbckuii UHCTUTYT Ounoorun FOxuHoro denepanbHOTO
yHUBepcuteTa, I. Pocros-Ha-J{oHy

FEHOTOKCHYHOCTH JOHHBIX OTJIOKEHUIA
A30BCKOT'O MOPST (2001 — 2007 rr.)

OnHo w3 Hamboyiee OMACHBIX CJICACTBHH AHTPONOTCHHOIO INPECCHHTa -
3arpsA3HEHUE BOJHBIX 3KOCHCTEM T'€HOTOKCHHAMH. [IpoBOIMMEIC B HOCIEIHUE
JECATWIETHSI HCCIICNOBAaHMS IIOKa3alid, YTO JEHCTBHE STHX BEIIECTB
NposBiIseTCss B BHAE  (DM3MOJOTMYECKUX  HApYLICHWH, TepaToreHesa,
HMMYHOJCTIPECCHH y OCHOBHBIX IPOMBICIOBBIX BHAOB THAPOOMOHTOB A30BO-
JloHckoro Oacceitna. Pa3pabotka 3¢ (dekTuBHON cTparerun OOphOBI ¢ ATHUMH
HETaTUBHBIMHU SIBICHUSIMH BO3MOXKHA TOJBKO Ha OCHOBE OOBEKTHBHOM
nHpopmauu 00 YpoBHSAX M XapakTepe 3arps3HEeHUs..

MarepranoM TPOBEACHHBIX HCCICAOBAHUN CIY>XMIH 00pas3mbl JOHHBIX
OTJIOXKECHH, 0OTOOpaHHBIX B A30BckoM Mope B 2001-2007 rr. B kauecTBe TecT-
cucteMbl Obuta wucrnosb3oBaHa Momudukanms SOS-lux Ttecra [3]. Mepoit
TeHOTOKCUYHOCTH cIyxuil Qaxrop mHaykuuu (I’). Ecnm 3HadeHus ¢axropa
WHAYKIMA OBUIM MeHbINE 2, OOHApyXCHHBIH TC€HOTOKCHYCCKHH 3¢dexT
OLICHUBAJIM KaK «cjalblil»; ecliu OHU Jiexalu B AuanazoHe ot 2 go 10 - kak
«cpeaHHiY, a mpu npeBbleHud 10 - Kak «CHIBHBII.

B mae 2002 r. reHOTOKCHYHOCTH ObLla 3aperucTpUpOBaHa BO BCeX 8
UCCIENOBAaHHBIX paifoHaX Mops, BeIMYMHA Kod(p(UIMEHTAa WHIYKIUH
BapbupoBaina ot 1,8 1o 5,4 (B mepecuere Ha KOHIeHTpanuu OcH3(a)mupeHa 14,4
u 43,2 MKI/KT, COOTBETCTBEHHO; METOJMKAa pacueTa JKBHUBAJICHTHOMN
KOHIleHTparmu OeH3(a)mupeHa ommcaHa B pabore M.A. Caspikmno#t [1]. B
okTsiOpe 2002 T. oOHa ObUIa 3apErHMCTPUPOBAHA JIMIIL B  ITOJIOBHHE
HCCJIEOBaHHBIX TOYEK, ¥ BeIMYMHA (paKTOpa MHIYKLUUH cocTaBwia oT 1,6 1o
3,1. Paifosl, B KOTOPBIX 3a()UKCHPOBAHBI MaKCHUMaNbHbBIE A(PQEKTHI
TeHOTOKCHYHOCTH B Mae-okTs0pe 2002 rr., - LleHTpanbHas dYacth Mops,
KampbiueBarcko-/lomkanckuil 1 AXTapcKuil pailoHBL.

B urone 2003 r. reHoTokcnueckuil 3(h(eKT 3aperucTpupoBaH B YETHIpEX
n3 15 nccrnenoBaHHBIX paiOHOB, IPUYEM BEMMYMHA KOA(PQHUIHEHTA UHIYKINT
cocrasmia Bcero 1,5 — 2,0 [2]. B anpene 2004 r. reHOTOKCHYHOCTh 0OHApyKeHa
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B 2 U3 8 HCCIIeIOBaHHBIX paifoHOB (3HaueHUs K03 duimenTa naayKmu 1,65 u
2,03). Takum 06pa3om, UCCIIeAOBaHUE T€HOTOKCHYHOCTU JOHHBIX OTJIOKEHHIA
A30OBCKOTO MOpPS TEPBOHAYATIBHO BBIABIJIO TEHACHIHWIO K YMCEHBIICHHUIO
BEJIMYMHBI perucTpupyemMbix 3¢ ¢dekroB. OHa HaOmOAamack B TCYCHHE
HECKOJBKHX Cce30HOB - ¢ Masg 2002 r. mo ampens 2004 r., 9TO MOXKET OBITh
CJICICTBHEM CIIaJ[a IPOMBIIIJICHHOTO IPOU3BO/ICTBA, A TAKXKE YBEJINYEHHUS CTOKA
Ky0aHu, BEI3BaHHOTO TasHUEM JICTHHKOB.

B urone 2005 r. oTMe4eH pOCT BEIMYUHBI T'€HOTOKCHUYHOCTH. Bo Bcex
HCCIICIOBAHHBIX PallOHAX MOPs 3apPETHCTPUPOBAHBI CTATUCTHYCCKA 3HAYUMBIC
3¢ dexTsl - UX 3Ha4YeHHUs BapeHpYOT oT 1,68 mo 2,44 (B OeH3(a)mupeHOBOM
skBuBanieHTe 14,08 w 19,52 wmkr/xr, cooTBeTcTBeHHO). K HambGoiee
3arps3HEHHBIM pailOHaM, UCCICJOBAaHHBIM B BHIIICYKA3aHHBIA ITEPHOI, MOXKHO
otHectn Axrtapckuii, Temprokckuii, KamprmeBarcko-lomkanckuit, OOUTOUHBIIM
paiioHBI 1 palioH OTKPHITOrO MOps. ClexyeT OTMETHUTh, YTO BO MHOTHX M3 HUX
HE TOJBKO OOHApyKeHBl BBICOKHE YPOBHH T'E€HOTOKCHYHOCTH - OHH
PETUCTPUCTPUPYIOTCS KaXKIBIil CE30H.

B wuione 2007 r. Takxke 3adUKCHPOBAHO JdajbHEWINEE YBEIHMUEHHE
BEJIMYMHBI TEHOTOKCHYECKMX 3¢ ¢exToB. Bemmumna dakropa WHIYKINN
MpEeBHIIIaeT 3HAUYCHHS TaKOBOTO, 3adukcupoBanHse B 2005 ., 1 Konebnercst oT
1,51 mo 2,77, 9T0 COOTBETCTBYET KOHIEHTpauuu Oen3(a)mupena 12,08 u 22,16
MKI/KT. ['@HOTOKCHYHOCTH 3aperucrpupoBaHa Ha 67 % HCCIeZOBaHHBIX
Y9aCTKOB A30BCKOT'O MODSI.

PesynmpTaThl aHANM30B MOHHBIX OTJIOKCHHH JKOCHUCTEMBI A30BCKOTO
MOpSI CBHJETEIBCTBYIOT O XPOHHUYECKOM 3arpsi3HEHHH T€HOTOKCHKAaHTAaMH U
YKa3bIBAlOT Ha ITOTEHIMANBHYIO OIIACHOCTh IIOJUTIOTAHTOB SKOCHCTEMBI IS
OMONOTHYECKHX OOBEKTOB BOJOEMaA, YTO B JalIbHEHIIEM MOXKET OTPHIATEIbHO
CKa3aTbCsl Ha COCTOSTHUU OUOJOTMYECKUX PECYPCOB.

Bricokuil ypoBeHb TE€HOTOKCHYHOCTH MOXHO OOBSCHHTH TEM, YTO B
A30OBCKOM MOpE aKKyMyJIMPYIOTCS 3arps3HAIOMINE BEIIECTBA, B TOM YHCIE
TCHOTOKCHKAHTBI, NPHHOCHMBIE BOJAMH pEK. 3arps3HCHHIO IOJBEPralOTCs
Mecta  OOWTaHHMA M TPOXOXKACHUS MHIPAUOHHBIX MYyTed MHOTHUX PBIO,
HMEIONNX [POMBICIOBYI0 IIEHHOCTh, W NPUOpPEeXHAas 30Ha, WMEIOIas
pekpeanmoHHoe 3HaueHHe. OTMETUM TakKe, YTO POCT 3arpsi3HCHUS MOps
reHoTokcuHamMu B 2005-2007 rr. KOppeaupyeT ¢ POCTOM MPOMBILUIEHHOTO U
CeNIbCKOXO03AHCTBEHHOT0 TMpou3BoacTBa B FHODO, 4YTO CBHAETENBCTBYET 00
WHPOPMATHBHOCTH TECTOB HAa TI'C€HOTOKCHYHOCTh TIPH OILEHKE YPOBHSI
AHTPONOTEHHOTO BO3JICHCTBHS HA YKOCHCTEMBIL.

Jlureparypa

1. Cassiknra M.A. OueHka TEHACHUMH pPa3BUTHS OHOPECYPCOB PHIOOXO3SIHCTBEHHBIX
BoJ0eMOB A30B0-J[oHCKOro OacceliHa Ha OCHOBE aHalIW3a TEHOTOKCHYHOCTH HX
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H.A. Cob6raiina, JI.H. Oabmanckas, A.B. CtosiHoB

OHrenbCcCKUil TeXHOJIOTUIEeCKUi HHCTUTYT ((rituan)
CapaToBCKOr0 roCyAapcTBEHHOTO TEXHUUECKOTO YHHBEPCHUTETA

BJIMSIHUE TEOMATHUTHOI'O, MATHATHOT'O
N 3JEKTPUYECKOI'O ITIOJIEM HA ITPOLHECC
OUTOPEMEJINAIINN

EctecTBeHHBIE AJIEKTPOMArHUTHBIE TOJIS, B TOM YHCIIE U T'€OMArHUTHEIE
nons (I'MII), MoryT oka3plBaTh Ha OpPraHM3Mbl HEOAHO3HauyHOE BiHsHHE. C
OJHOH CTOPOHBI, TE€OMAarHUTHBIE BO3MYIIEHHsS pPACCMATPUBAIOTCA  Kak
9KOJIOTHYECKUI (PaKTOp PHCKA, OKA3BIBAIOT JECHHXPOHU3HUPYIOIIEEe BIMSHUE Ha
OMONOTMYEeCKHe PHUTMBI, MOAYIANMH (DYHKIMOHAIBHOTO COCTOSHHS MO3Ta,
CIIOCOOCTBYIOT BO3pPAcCTaHUIO YHCJIA KIMHHYECKH TSOKENBIX MEIUIMHCKUX
natonoruif. C Jpyroil CTOPOHBI, YCTAHOBIEHA CBA3b HEMNEPUOJUUYECKHX
Bapuarmii ['MII ¢ mupkagHeiMu, HWHQPagHEIMM M OHPKOCENTaJHBIMHU
OMOMOTMYECKUMH PHTMAMH W B3aWMOOTHOIICHHSAMH Mexay HuMu [1].
MarsuTtHoe 1none OKa3blBaeT BIMSHUE W Ha pacTeHHs. Pe3ynabTaTbl HEKOTOPBIX
OINBITOB IIOKAa3aJld, YTO BCXOXECTb M POCT CEMSH 3aBUCAT OT TOTrO, Kak
MIePBOHAYAIBHO OHHU OBIIM OPHEHTHPOBAHBI OTHOCHTEIFHO MAarHUTHOTO ITOJIS
3emnn. V3MeHeHHE BHENIHETO MAarHUTHOTO IO MOXET WIIH YCKOPATh, HIH
yrHETaThb Pa3BUTHE PACTEHUIl, 4YTO, MO-BUAUMOMY, MOXHO HCIONb30BaTh B
npakTU4Yeckux Lenax. [Iporecc Bo3meWCTBUS 3JIEKTPOMATHUTHBIX IIOJIEH Ha
JKUBBIE OPTaHU3MBI, OPTaHNYECKIE BEIIECTBA C IETBI0 OYUCTKH OT HUX BOJHBIX
MIPOMBIIUIEHHBIX CTOKOB JOCTaTOYHO HMIMPOKO HCIOIB3YETCsS B PA3HBIX CTpaHaX
[2].

I1.B. CaBocTuH mnepBbIM 3aMeTHI [3], 4YTO TOCTOSSHHOE MAarHUTHOE TOJe
(IIMIT) manpspxerHOCTBIO 1600 5 OKa3pIBaeT Ha POCT MPOPOCTKOB MIICHHIEI
JelCTBHE, MEHee 3aMeTHoe, 4eM moiie B 60 5 (peyp mUla O TEMHOBBIX
KOJICONTHISIX YUCTONMHEHHBIX POCTKOB MIIEHUIIBI). 3aCiy’KUBAaeT BHUMAaHUSI
ToT (akT, 4Yro KpaTKkoBpeMeHHOe (mo 30 MHH) JAEWCTBUE TMOCTOSHHOTO
MarHuTHOro mnons B 20 3, COBHNAJAIOIIEro MO HAMNpaBJIEHHIO C F€OMAarHUTHBIM
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nosieM (I'MII) 3emnu, cTUMYIUpPYET POCT KOPHS, AEHCTBYS KaK pa3apaKUTesb.
OpHako TO jKe TMoJie, HO HAampaBI€HHOE MPOTUB 3€MHOTr0, HE OKAa3bIBaJIO
BIUSHUS Ha pocT KopHA [4]. DTo mo3Bommio paccmarpuBath [IMII He mpocTo
KaK MCXaHHYeCKHM JeHWCTBYOIIMH (akTop, a Kak (U3HOJIOTHIEeCKUit
paszapaxurenb, JAEUCTBUE KOTOPOrO ONpeesieTcs: HW3BECTHOW  KpUBOit
pa3ApaKUMOCTH, KOHKpETHas (opMa KOTOPOW MOXKET OBITh pa3iudHa, HO
o0mye TOJOXKEHHUsI O HIKHEM IOopore, 30HEe CTUMYJIAIWH, 30HE (WiIu Qase)
TOPMOKEHHSI JJOJDKHBI COOI0IaThCS.

Lenbro Hacrosimield pabOTHl SBUIIOCH HCCICIOBAHUE BIUSHUSA CIa0Oro
AIEKTPUYECKOTO IO, COBMECTHOTO BIUSHHSI MarHUTHOTO U JJIEKTPUYECKOTO
nosie u cosMmectHoro BausiHuA [I'MII 3emuin, MarHUTHOTO U 3JIEKTPUYECKOTO
IoJied Ha NpOLECC W3BJICUYEHUS MEAU C IMOMOIIbIO PSACKH M3 CTOYHBIX BOJ
METOOM (hPUTOpEMETUALINH.

OObekTaMu  UCClieZIoOBaHUS B paboTe CHYKWIH: pscKka Maas
parionupoBanHas B CaparToBckod oOmacth; pactBop cyibdara memnn CuSO,
(1 mr/n Cu®h, MIPUTOTOBJICHHBI HAa OCHOBE HPUPOAHOHN (0OJOTHOHM BOJBI), B
KOTOPOI UMENMCH BCe HEOOXOMMEBIE MATATEIbHBIC BEIIECTRA.

MeTonsl  aHanmM3a  CIEJOBBIX  KOJWUYECTB W, B  YacTHOCTH,
JJEKTPOXUMHUUYECKUE  HMHBEPCHOHHBIE  METOIbl  NPEABSABISIOT  JKECTKHUE
TpeOOBaHMA K YHCTOTE UCIONb3YyeMO TMOCyAsl U peakTuBoB. [locyny
THIATEIBHO TPOMBIBAJIM BBICOKOKAYECTBEHHOW UCTUIUIMPOBAHHOW BOJOM U
nepell U3MEPEHHEM HECKOJIBKO pa3 IMPHUBOAWIM B KOHTAKT C HCCIELYEMBbIM
pacTBOpOM [UIsl TOCTIDKCHUSI PABHOBECHOT'O cOCTOsIHUA. Heo0XonumMo mOMHUTB,
YTO KOHIIGHTpalusi pa30aBIIEHHBIX PACTBOPOB HEYCTOWYMBA: 3HAUYMTEIbHAS
4acTh UCCIIEAYEMOT0 BEIIECTBA MOXKET OBITH aJIcCOpOMpPOBaHA CTEHKAMHU STYCHKH
1 YaCTHIIAMH TIpUMeCeH, YTO MOXKET TPUBECTH K 00pa30BaHMIO KOJLUTOHIO0B. [1pn
9IEKTPOXUMHUUECKUX HWHBEPCUOHHBIX OIPENENeHUsIX HCIOIb30BAM METOJ
CpaBHEHHUS, TIOATOMY aACOPOLMOHHBIN U Apyrue 3¢ ¢eKTs, HEOANHAKOBEIEC B
aHAIM3UPYEMOM pAacTBOpPE CpPaBHEHWS, MO BBI3BATh 3HAYUTEIILHBIC
TIOTPELIHOCTH onpeaesieHus [5].

s mpoBeneHMs — UCCIEAOBAaHUM 10  M3YYEHUIO  BO3JICHCTBUS
ANEKTPUIECKUX U (hr3MIecKuX (PAKTOPOB Ha MPOIECC MU3BICUSHUS MEIU PACKOM
pacTeHUS TTOMEIIAIIH B AIICKTPOXUMUIECKYIO STICHKY (C aJFOMUHHEBBIM KaTOIOM
1 rpadUTOBBIM aHOAAMH, HAXOIAIIUMICS B paboueM pactBope CuSQ,), 3anaBas
ILIOTHOCTH TOKa i=80 MKA/CM’. Slyeiiky momelanu B YCTaHOBKY, CO3AIOIIYIO
nocrositaHoe MarHuTHOe mosie ([IMII) mampspkénHOCTRIO H=2 KA/M, KOTOpOE,
[0 HAOIMM JaHHBIM, OKa3blBacT HamOoyiee OJarompusaTHOE BO3ACHCTBHE Ha
pacTeHre U BOJHYIO Cpelly B MPOLIECCaX OYUCTKU CTOYHBIX M MPOMBIBHBIX BOJ
[6]. HampaBiieHre MOCTOSIHHOTO MarHUTHOTO TIOJIS, CO3/]aBaeMOT0 YCTaHOBKOH,
B psl€ S3KCIEPUMEHTOB COBIAAANO C HAIPaBIEHUEM TI'E€OMAarHUTHOTO I0JIA
('MII) 3emmu. PacreHusi BbLaep)KMBadl B [aHHBIX YCIOBHSX B TEUYCHHE
pa3IMYHOTO BpEMEHHW, OTOMpanu TpoObl pacTBOpa M TPOBOIWIN CHSTHE
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WHBEPCHOHHBIX XPOHOBOJIBTAMIIEPOTrPaMM Ha POOOTH3UPOBAHHOM KOMILIEKCE
«Oxcnepruza BA-2D» ¢ anmektpogoM «3 B 1» C Ienpi0  ompeneseHus
OCTaTOYHON KOHIICHTPAI[MH MEIH B PACTBOPE MOCIE BBIICP)KKH B HEM PACKH B
Pa3INYHBIX YCIOBUAX MPH PA3IMYHOM BPEMEHHU BBIAECPIKKH.

IlonmydyeHHBlE AaHHBIE MO U3BICYEHUIO MEOH PACKONH B IKCIEPHUMEHTAX
IIpU BO3JICHCTBUH TOJBKO TOKA, 6e3 pu3ndeckux Bo3AeicTBUIl HA pacTeHHE; IPU
BosaeiictBun [IMII Ge3 coBmameHust ero HampapieHus ¢ HampaieHneM ['MII
3emnn; npu coBnageHuu HampasieHuit [IMIT u I'MII npencraBnensl Ha
pHUCYHKE.
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3aBHCHMOCTB M3MEHEeHHs KOHIeHTparmu pactBopa CuSOy (Cue=1 Mr/1 Cu?")oT Bpemenn
BBIJICP)KKU B HEM PSCKH mpH i= 80 MKA/cM” 6e3 1 [IPY BO3ACHCTBUUPA3IHYHBIX (PU3NUECKIX
¢akropos: 1-6e3 Bo3zeiicTauii MII; 2-6e3 coBnanenus I'MII 3emutn u MIT npu6opa;
3- ¢ conagenuem ['MII 3emnu u MIT mpuGopa

B pesynbrare aHanm3za MOSyYEHHBIX AAHHBIX OBLJIO YCTAaHOBJIEHO, YTO B
ciryqae coBnagenns [’ MII 3emmn n nanaraemoro IIMIT mpn6opa ourcTka BOIBI
MPOUCXOAUT Oojiee WHTEHCHMBHO (mpuMepHo B 1,3-1,5 pasa). CkopocTb
U3BJICUCHUS MEIHM PSACKOM U3 pacTBOpa YyBEIMYMBACTCS, a OCTATOYHAs
KOHIEHTpAIHsI MeTaJla K 5 4acy BBIICPKKH PACTCHUS YMEHbBIIAETCS B MOJATOPA
pasa. Ilocne BBImEp)KKH B TedeHHE 24 4acoB COJICp)KaHME MEAW YMEHBIIAeTCS
MOYTH B 2 pa3a IO CPaBHEGHHIO C OJKCIIEPHMEHTOM 0e3 COBMEUICHUS
HATIpaBJICHUS MATHUTHBIX Tnonedl (pucyHok). I[lomydeHHsiii 3ddexkt moxHO
OOBSICHUTH TE€M, YTO HAINPSHKEHHOCTh TEOMAarHUTHOTO TIOJS 3€MJIH yCUITNBAETCS
HanpsbkéHHocThio IIMII, u coBMecTHoe aeilcTBHE 3TUX MOJNEH OKas3bIBaeT
ONarompusATHOS BIHMSHUEC HA PACTUTCIBHYIO KICTKY pSICKH, a HMCHHO Ha
MPOLIECCHl POCTA, PAa3BUTUSI U PA3MHOXKEHHsI PAaCTeHHS M, KaK CJIEJCTBUE, Ha
yCKOpeHHeE Tporiecca (GuTopeMeTualiim.
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A.P. TyprynoBa, A.Y. UcaeBa

IOxno0-Kazaxcranckuii rocyrapcTBeHHbIN yHUBepcuTeT UM.M.Ay330Ba,
r. IsivkenT, Pecy6inka Kazaxcran

HNCIOJBb30BAHHUE A30TOUKCHUPYIIUX MUKPOOPI'AHU3MOB B
MNPOIECCAX BOCCTAHBJIEHUSI HAPYIIEHHBIX OKOCUCTEM

A30T — OOMH W3 BaXHEWIINX DJIIEMEHTOB Ha IUIaHeTe 3eMid. B Hem
HYXXIAI0TCS aOCOIIOTHO BCE JKMBBIE OPraHU3MBL. PacTeHns moTpeOisroT a3oT B
BHUJE COJIEH aMMOHHS M a30THOM KHCJIOTHI, KUBOTHBIE M YEJOBEK — B BUJE
aMUHOKHCJIOT, BXOMAIIMX B COCTaB O€nKoB. 3amackl a3ora B aTMmocdepe
npaktuyecku Heucuepnaemsl. [1lo ganasiM E.H. Munryctuna [1], B Bo3gyxe Hajg
KaXXIBIM KBaJIPATHBIM KAJIOMETPOM 3EMHOI MOBEPXHOCTU COIEPIKHUTCS OKOJIO 8§
MJIH. TOHH a30Ta. HecMOTpsi Ha OrpoMHOE COjepkaHHe a30Ta B aTtMocdepe
(78% mo o0beMy), HH pacTeHHUs, HU KUBOTHBIC, HA YEJIOBEK HE CIIOCOOHBI
ACCHMIUTHPOBATh €r0 HEMOCPEACTBEHHO M3 aTtMocdepsl. K 3ToMy BBIBOIYy Ha
CETOJHSIIHUI JICHb MPHILIA MHOTHE y4eHble. /I0Ka3aHO, YTO eAWHCTBEHHBIMH
OpraHu3MaMy, CIIOCOOHBIMH  (DUKCHPOBATh a30T HEMOCPEACTBEHHO W3
atMocepsl,  SBIAIOTCA  a30TQUKCHUPYIOIINE  MHUKPOOPTAHW3MBI,  HJIH
nuazotpoder. I'.JI. Bumud, B CBOIO ouepenp, MacT Ipyroe Ha3BaHUE JaHHOM
TpyIIle MUKPOOPTaHU3MOB — HUTPOTreHoOaKTepuu [2].

B HacTosiliee Bpemsi Bce M3BECTHBIE a30T(HUKCATOPHI paslensioT Ha 3
TPYIIEL: CHMOHOTHYECKHE, CBOOOTHOKUBYIIIHE H ACCOIIMATHBHEIC.

Azordukcanms — BaxHeWmmi mpomecc Ha 3emie. A.M. Herpycos,
yKa3blBask HA OTPOMHYIO POJIb a30T(UKCAIMU B MPHUPOIE, CPABHUBACT AAHHBIN
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mporecc ¢ HOTOCHHTE30M, TaK KakK JUIsi MHOTHX JKHBBIX OPTaHH3MOB a30T MOXKET
OBITH JOCTYIICH TOJBKO B CBsi3aHHOU (opme [3].

Wzyuenne mporecca azoTdukcanun u HCTIOJIB30BaHNE
a30TQUKCUPYIONIMX MHKPOOPTaHU3MOB Ha CIyX0e y dYeloBEeKa OTKPBIBAaCT
nepesl YYCHbIMU LIMPOKUE MEPCHCKTUBBI ISl PEILICHUs MHOTUX TJI00aIbHBIX
mpobisem. Haumbomee  akTyaidbHBIMH  HAMpPAaBICHUSMU  UCIIOJB30BAHUS
a30TQUKCUPYIOMUX MHKPOOPTaHM3MOB Ha CETONHAIIHUN J€Hb SBISIOTCA
CIICTYIOIIHE:

1) Paspabotka ymoOpeHHii Ha OCHOBE a30T(GHUKCATOPOB IS
aroponpOMBIIIIEHHOTO KOMILJIEKCA.

2) BoccraHoBieHHE HapyIICHHBIX OJKOCHCTeM (OMopemenuanus) c
ITOMOIIBIO a30T(PUKCATOPOB.

Cpean  accouMaTHBHBIX  a30T(MKCATOPOB  HauOOJBLIMIT  HMHTEpeC
MIPENCTABIIAIOT OaKTepun poaa Azotobacter chroococcum.

A3zoTo0aKTep YyBCTBHUTEICH K BIKHOCTH IOYBBI M CONCPXKAHUIO B HEH
MHUHEpaJbHBIX JIEMEHTOB (ocdopa, Kamus, MOIUOIeHa, O0pa, YTO MO3BOJISICT
WCTIONB30BaTh JaHHBIA BHJ OaKkTepuii B KadecTBE TECT-OpraHM3Ma Ha
comepkanne B mouBe ¢ochopa uW KamusA.  BpIcokas YyBCTBHTENBHOCTH
azorobakTepa K ypoBHIO pH TO4YBHI (B KHCIBIX TOYBaX OH HE pPa3BHUBACTCH)
MO3BOJISIET HCIIOJIb30BaTh €ro B KauecTBe MHAMKATOpa MpH ONpeAeleHUH
MOTPEOHOCTH MO4B B W3BECTKOBAaHUU [1]. A3BoThUKCHpYIOIITE
MHKPOOPTaHU3MBI OKa3bIBAIOT IMOJOKHUTENBHBIN 3(dekT Ha pocT W pa3BHTHE
pacTeHHii, B CBSI3M C YeM B HACTOSIICEC BpeMs OYCHb aKTYyalbHBIM SIBISCTCS
MPOU3BOACTBO Ha OCHOBE a30T(UKCATOPOB OHOJIOTHUECKUX YIOOpEHUH.
HHTEeHCHBHOE TIPOM3BOJCTBO M HCIIONB30BaHHWE MUHEPATBHBIX YAOOpEHW Ha
MpHUBeNO K TMpoOjeMe 3arpsA3HCHHS OKpYXKAaloIled Cpemsl HUTpaTaMH,
HAKOIUICHUIO UX B OBOMIAX U ()PYKTax, 4TO OMACHO JUIS YCIIOBEKA M JKUBOTHBIX.
Pemenne BblIlIenIEpeYUCIEHHBIX TPOOJIEM BUAUTCS HaM TMPH  CO3JaHHUH
OMOIOTHYECKNX YAOOpEeHUIl Ha OCHOBE a30T(PHKCATOPOB, KOTOpBIE 00JamaroT
CIICAYIOIUMH PEHUMYIIECTBAMHE IO CPABHCHUIO C HUTPATAMHU:

1) ABASIOTCS KOJOTMYECKH Oe3BpeIHBIMU MJIsi YeJOBEKa, YKUBOTHBIX,
MITHI] ¥ HACEKOMBIX;

2) yAy4IIaroT II0JOPOANE IT0YB;

3) SBIIAIOTCS ACUICBBIMA B H3TOTOBJIICHUHY;

4) npou3BOACTBO OMOJNIOTHUECKUX YHOOpPEHHII He HaHOCHUT Bpela
OKpYKarolle cpene.

B mHacrosmee BpeMs NIPOMBIIUICHHOCTh BEITYCKAeT MIMPOKUI CHEKTP
ynoOpeHuii Ha OCHOBE a30T(PHUKCHPYIOIIUX MHUKPOOPTaHM3MOB, a TaKKe
IpenapaThl, CTUMYJIHPYIOIINE POCT a30T(PUKCATOPOB.

IMonBoast MTOT TPHUBENCHHOTO BHINIE AHAIUTHYECKOTO 0030pa, MOXHO
C/IeNaTh BHIBOJ, YTO HCIOJB30BAaHHE a30T(PHUKCHPYIOIINX MHKPOOPTaHH3MOB B
MpoLeccax BOCCTAHOBIEHHUSI HAPYUICHHBIX OKOCHCTEM SIBISETCSI OYEHb
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MEPCICKTUBHBIM B HAIIM THH, TaK KaK a30T(UKCATOPBI CaAMH SBJISAIOTCS YaCThIO
9KOCHCTEMBI, yU4acTBYs B KPyroBOpPOTE a30Ta B IPUPOJE, U UX HCIOIb30BAHHE
9KOJIOTHYECKH O€30MacHO, B CBS3M C YeM, Ha Haml B3MVIAA, HEOOXOOMMO
JampHelIIee  W3ydeHHe  a30TQUKCHPYIONIMX  MHKPOOPTaHHU3MOB  Kak
€CTECTBEHHBIX OUHCTUTENEH.
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JI.A. XapuronoBa, C.II. Kanunkuna, C.C. 3apusina, H.C. Manaxosa,
O.A. SIkoTIOK

BOpOHe)KCKaﬂ rocyaapCTBC€HHas TCXHOJOIMYCCKasl aKaaCMUs1

OYHUCTKA CTOYHBIX BOJ MUIIEBBIX ITPEJAIPUATHI
OT «BUOJIOT'NMYECKH ) KECTKHUX BEIIIECTB»

YcuneHrue onepaTuBHOTO U CUCTEMAaTHYECKOTO KOHTPOJIS 3a CAHHTapHO-
TUTHEHUYECKUM COCTOSHHEM BOJOEMOB M HMCTOYHHKOB 3arpsi3HEHHs TpeOyeT
pa3pabOTKH HOBBIX METOZOB OYHUCTKH U OIIPEACIICHUS «OMOIOTNIECKH JKECTKHX
BEIECTBY, XapaKTEpU3YIOIMXCS HHU3KMMH MpejielilaMu  OOHapyXKeHHs |
CEJIEKTUBHOCTBIO.

Isyxaromusie ¢ernons! (JAD), momagas B OTKPHITEIE BOTHBIC OOBEKTHI,
JIETKO OKMCJISIOTCS M MOTYT HMPUBECTU K HAPYIIEHHIO KUCIOPOIHOIO PexHuMa
MIPUPOAHBIX BOA0oeMOB. IIpenensHO JOMyCTHMble KOHLEHTPALUN UX PAa3IUYHBbI,
MMO3TOMY HEOOXOIMMO OCYIIECTBISTh KOHTPOJb COJCPXKAHHS KaKIOro
KOMIIOHEHTa B OYHMIICHHBIX CTOYHBIX BOJaX XWUMHYECKMX WM IHIIEBBIX
TIpEANPUATHN.

bonplMHCTBO — mpeanpuaTUil  IMINEBOM  OTpacid B KauecTBE
3aBeplIamell  craguu  00E3BPEXKMBAaHUS  CTOYHBIX  BOJ  MPUMEHSIOT
Onosornueckne MeToAbl OUUCTKH. VX 3¢ deKTHBHOE NCIIOIb30BaHUE BO3MOXKHO
IIpU COOIIIOAEHUN HOPMATUBHBIX TPeOOBaHUI MO COAEPIKAHUIO TaK HAa3bIBAEMBIX
«OMONOTUYECKH IKECTKUX COCAMHEHHUiD», K UYHCIy KOTOPBIX OTHOCAT H
nByxatoMmublie  (eHonmbl. JIAD (THIPOXMHOH, pPE30pUMH, IHPOKATEXHH),
SIBIISIIOINMECS KOMIIOHEHTAMH KONTHJBHBIX IpEenapaTroB M IOCTyMaloliue B
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CTOKH IIPH MBITbe 00OpYIOBaHHS Ha MPEANPUATHAX MscOIepepadaThIBAIOIICH
IIPOMBIIILIEHHOCTH.

JonyctuMoe comepkaHWe B BOJAAX, IOAABACMbIX Ha OHOJOTHYECKYIO
OYMCTKY, IJIi THUAPOXMHOHA M pe3opuuHa cocrasiuser 100 u 450 Mr/zLM3
cooTBeTCTBeHHO. IloMMMO 53TOro, B pe3yibTaTe peakuud OKHUCICHHUS
noiu(eHobl NpeBpalalTcss B XpoMOQOpHBIE BellecTBa (HampuMep, N-
OCH30XMHOH W O-XHHOH) M MPHUIAIOT KOPHIHEBBI OTTEHOK CTOYHOH BOJE, NPH
9TOM HapyIIAlOTCs MOKa3aTeN Ka4ecTBa BOIBI MO MBETHOCTH. TakuM oOpas3om,
BBIJICJICHHE THX KOMIIOHEHTOB J0 OMOOYHCTKH M KOHTPOIb MOCIIC OYUCTKUA —
aKTyaJIbHas 3afadva.

B mHacrosimee Bpems cTaguy OHOOYHCTKH YacTO IIPENIICCTBYET 3Tall
(PU3UKO-XUMHYECKON OYUCTKH, B TOM YHCJIE C UCIIOJIB30BAHUECM (DIIIBTPOBAHHUS
HAa MOJUMEPHBIX MOPUCTHIX COPOEHTAX.

YCTaHOBKM C Takoro poja MaTepHalaMd MOXKHO TIPHMEHSTH TIpU
BBEICOKOM COZEPKaHWU B3BEIICHHBIX BEIIECTB B CTOYHOW Bojae. CopOeHTHI
MIPUMEHSIOT B BUJIE IJIaBaIOILEH 3arpy3KH WM CTAlMOHAPHOI'O CJIOS ¢ Pa3MepoM
gactul, paBHBIM 0,5 — 1 MM. CKOPOCTh IOTOKA YacTHUIl HAXOJUTCS B Mpeaenax
8 — 12 m/u. TTonxoasmuMu cOpOIMOHHBIMHI MaTepHaIaMH ISl TAKAX yYCTaHOBOK
SIBIISTIOTCS. TIOJIMMEPHBIE MaTepHalibl (ICHOMOIUCTHPOI , IECHOMOINYPETaH) WIIN
Moau(UIMpOBaHHBIE COPOSHTHI.

B xauectBe ¢uipTpyromero marepmana A OYHCTKHA CTOYHBIX BOJ
MUIIEBBIX TPSANPUATHA TpUMEHeH skecTkudl meHomonmyperan (TIITY),
SIBIISTIOIIUICA OTXOOM IPOU3BOJCTBA CTPOMTENBHBIX MarepraioB. B Tabmmie
MIPUBOJATCA (PU3UKO-MEXaHHUECKHE CBOMCTBA 00pasiia )KEeCTKOro MOJIIypPeTaHa,
MIPECTABIIAIONIET0 COOO0M IpaHyIIBl HEIPABUIBHON (POPMEL.

DH31KO- MEXaHUYECKHE CBOMCTBA COPOCHTA Ha OCHOBE MECHOIOIHYPETAaHa

Iokasaresb 3HayeHue

VcTHHHAS TUIOTHOCTB, r/em’ 0,096
Kaxymasicst II0THOCTb, r/em’ 0,088
HaceinHas mioTHOCTB, r/em® 0,031
[TopuctocTs ciost 0,647
OKBHUBAJICHTHBII IMAaMETp TPaHyJI, MM 2,8

Koa¢dpuument HeoqHOpoJHOCTH 5

Hdus  nmoctiokeHuss  Oonbineidl  3(QQEKTUBHOCTH  OYHCTKU Iy

MpeIBapUTEIbHO U3MENbYAIOT, MPOCEUBAIOT Yepe3 CUTO C Pa3MepoM sSUerku <
3-5 MM, 3atem Moauduuupyror TpuOytmingdranarom (TBD), maccoBas mons
KOTOpPOTO 110 OTHOMIEHWIO K Macce (T) TEHONONInypeTaHa H3MEHSETCS B
cooTHomeHnun  (2,5-3,0) : 1. Tak, ecinu macca nmonumepa cocrasiser 0,10 +
0,01, To macca HanecenHoro Th® Oyner mensthcs ot 0,25 + 0,01 mo 0,30 +
0,01. OrbuparoT B IMIMHAP BOTHBIA PacTBOP, BBOAAT MOIMMUIIMPOBAHHBIH
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MITY, oskcTparupyror Ha BHOpocMecHTene 15 MHH 10 YCTaHOBJICHUS
MesxdazHoro paBHoBecus. Ilocne pacciamBanust (a3 oTOMPAOT PaBHOBECHBIH
BOAHBI PAacTBOP, CYMMapHOE COAEp)KaHWE THJIPOXHHOHA, pe30pnuHa U
MMIPOKAaTEXWHA B KOTOPOM OIPEACIAIOT (HOTOMETPUYECKH IO PEeaKknud C
JMAa30THPOBAHHON  CyNb(GaHHIOBOW KHCIOTOH. ONTHYECKYI IUIOTHOCTh
nm3MepsatoT Ha KOK-2 npu 400 HM.

CreneHp u3BNIeUeHHS (PEHOJIOB BEIYHCIIIOT IO GOpMyIIe

R = (Ancx -A pam-x) -100/ Ayex , %,
rae Ayecx U A pupe — ONTHYECKAs IIOTHOCTb HCXOJHOIO pacTBOpa ()EHONOB U
PaBHOBECHOTO PAaCTBOPA COOTBETCTBEHHO.
Koadpdunuent konnenTpupoanus JJAD BEUMUCIAIOT IO popMyie
m = Mg/ M g,
TJIE M 5o M M opr — MACCHI BOJIHOM M OPraHWYECKOil (pa3 COOTBETCTBEHHO.

OM3UKO-XIMHUYECKUI 3Tall OYHUCTKH CYNTAOT 3(eKkTHBHBIM, ecam B
opraHmyeckyio ¢a3zy mnepexonut 94-96 % (eHoI0B O CpaBHEHUIO C UCXOIHBIM
COJICpIKaHHEM B aHAITM3UPYEMOW BOJHOI mpooe.

CenextuBHoe omnpenenenne JJA® B OUNIIEHHON CTOYHON BOJE MIPOBOISIT
METOZIOM  00pameHHO0-(a30BOi  MHKPOKOJIIOHOYHOH  BBICOKO3((eKTHBHOI
KHUJIKOCTHOM Xpomarorpaduu mo cienyromieid metoamke: kK 100 oM’ BOJHOM
IpoOBl TOCTe OYHCTKHU, COAEpKaIlleil THAPOXUHOH, MUPOKATEXUH U PE3OPIIMH,
mogkucieHHod 1o pH 2,5, mobaBnsioT BeIcaiMBaTelb CyilbhaT aMMOHHS B
koimmyecTBe 38,5 macc.% IO OTHOIIEHWIO K Macce mpoOel u 2,5 oM’
AIleTOHUTPHIIA, SKCTPArupyrOT Ha BUOpocmecutene 15 muH. Uepes 15 muH
nocne pacciamBaHus (a3  (COOTHOIIEHHE PAaBHOBECHBIX OOBEMOB BOIHOU H
opranndeckoir ga3 100:2) oTAEISIOT B ACIUTEIHHONH BOPOHKE OpPraHUYECKHA
CJION W aHAIM3HPYIOT Ha XpoMartorpade « Mummuxpom-4» ¢ VD-1eTeKTOpOM.
VYcnoBus xpomatorpadupoanus: kosonka 80 x 2 MM; copOeHT — cuinacopo C
18; pa3mep wactun copbeHTa 7 MKM; MOJBIDKHAS (a3a — CMeCh alleTOHUTPUI:
BoJia B 00beMHOM cooTHomeHuu 20:80; aHaauTHYecKas JJUHA BOJHBI 272 HM;
pacxon nmoaBmwxHOM daser 10-4 I[M3/MI/IH; 00beM BBOAUMO# TpoOHI 5 - 10-6 I[M3;
BpeMs aHaiu3a 15 MuH.

Wnentuduimmpyror JJAD B ananmu3upyeMoil Boje CpaBHECHHEM BpPEMEHHU
YIEpXKHUBAaHUSA  KaXIOro KOMIIOHEHTa CO  CTaHIApTHBIMH  oOpas3maMu
xpoMaTtorpaduyecku 4YUCTBIX (eHonoB. Ilopsnok ynepxkuBanus JAD
oOycnoBiieH ruApoQoOHBIM MEXaHM3MOM  B3aUMOJEHCTBHUA copbara ¢
TOBEPXHOCThIO copOeHTa, MomupuiupoBanHoro rpynmamu — CI8H37.
[MupokarexuH 3a CYET BHYTPHUMOJICKYJSIPHOH BOJOPOTHOM CBS3H U
ACHMMETPHYHOCTH CTpOeHHs1 Oonee TuapodoOeH, MoIToOMy HMMeeT Ooibliee
BpeMs ylepKUBaHU. | HAPOXMHOH BCIEACTBUE CHMMETPUYHOTO PACTIONOKECHUS
MOJISIPHBIX TPYII TEepseT CHOCOOHOCTh K THAPO(POOHBIM B3aUMOACHCTBHAM M
crabo yIepiKuBaeTCs Ha ajJKHIBHOM «IIeTke» copOeHTa. BpeMms ynepkuBaHuS
BO3pacTacT B psay: NUPOKATCXUH>PE30PUMH>TUAPOXHUHOH.
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KonnvecTBeHHBIH aHaNW3 TMPOBOJAT IO TPaIyHUPOBOYHBIM TIpadukam,
IIOCTPOEHHBIM MO pacTBopaM uzomepoB JIA®D, nOpUTOTOBIECHHBIM U3
CTaHAAPTHBIX 00PAa3LOB.

Konuenrpanuto kaxnoro n3 JJAD® B BOAHOM pacTBOpE BBIYHCISAIOT 10
¢dopmyue:

C=(Cyp-100)/ (R 1),
rne Cy — xonmentpanus JJA® (nmmpokarexwHa, THAPOXUHOHA, PE30PIIMHA) B
9KCTpaKTEe, KOTOPYIO HAXOAAT METOJIOM aOCONIOTHOMN IpaayHpOBKH, MI/AM3;
C — xonuentpanus JJA®D B ucxonnou npobde, mr/am3;
T — COOTHOIIEHHE PaBHOBECHBIX 00BEMOB BOJIHOM U OpraHUu4ecKoi ¢as;
R — crenens u3Bneuenus JJAD B cucteme alleTOHUTPHUI — BOJHO-COJIEBOU
pactBop, %.

[IpennoxeHHble METOJ OYHCTKM CTOYHBIX BOA U CHOCOO0 KOHTPOJIS
3((HEKTUBHOCTH OYUCTKU OT «OMOJIOTUYECKH JKECTKUX BEIIECTB» MOTYT OBITH
PEKOMEHIIOBAaHbI Il ONpEICIICHUS] HOPMATHBHBIX TMPEACITHHO JOMYCTHMBIX
koHueHtpanuii JJTAD.

N.A. Illo6anoBa
I'HY «llenTpansusiit 6otannyecknit canq HAH Benapycm», MunCck

ONTUMU3AIAA TEXHOTEHHOM CPEJIBI B 30HAX
3ATPA3ZHEHUA NOJTUHUKINYECKUMHA APOMATHYECKUMU
YIJIEBOJOPOJAMMU CPEJCTBAMMU O3EJIEHEHUA

IHonmuuuknnueckue apomaruueckue yriaesogoponasl (ITAY) — kiacc
COCIMHCHMM, BKJIIOYAIOIIMA  MHOTHE COTHHM  BEINECTB,  OOJaaroniux
pasIUYHBIMA  (PU3UKO-XUMUYSCKUMH ¥ OHMOJIOTUYECKMMH CBOWCTBAMH, B
Pa3IMYHON CTETCHH PacIpOCTPAHCHHBIX B OKPY)KAIOIICH Cpele M HIPArOIINX
pa3IMuYHYI0 pPOJb B OHKOMATOJOTMHM 4ejgoBeKa. OCHOBHBIM HCTOUYHUKOM
BbIOpOCOB [IAY SBISAIOTCS MPOLIECCHl CKUTAHHS B YCTAHOBKAX JUISA KHIIOTO
¢donma (70%). CymecTBeHHBIH BKJIal BHOCST MPOILIECCH CKUTAHUS B SHEPTETHKE
U mepepabaThIBAONICH MPOMBIIUICHHOCTH, TOPOXKHBIA TpaHcmopt. CoriiacHO
HccieoBaHusAM MHCTUTYyTa mpobieM MCTIOIb30BaHUS MPUPOAHBIX PECYPCOB U
9KOJIOTUH, CyMMAapHBIH BBIOpOC 4-X WHAMKATOpHBIX I[TAY Ha TeppuTOpHH
Benapycu B 2004 r. cocraBun 37,1 T, B ToM umcie Oen3(a)mmpena — 9,1 T,
6enso(b)dyopanrena — 18,0, 6enso(x)duryopantena — 4,9, maneno(1,2,3 —
c,d)mupena — 5,1 1 [1]. B cnucke wunHnukaropusix IIAY ocobo crnemyer
ormetuTh Ocu3(a)mupen (BIT). Uccnenoanns OeH3(a)MpeHa Kak aKTUBHOTO
KaHleporeHa Hayaiuch B 60-x romax XX Beka M He MOTEPSUId CBOIO
aKTyallbHOCTh [I0 HACTOSIIero BpeMeHu. beHs(a)mupeH cTal MepBBIM
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KaHIEPOTeHOM, Ul KOTOPOTrO YCTaHOBIEHBI MPEAENbHO JAOIyCTUMbIE
konunentpauun (IIJK): B armochepnom Bozgyxe — 0,001 MKF/M3, B BOJE
BomoemoB — 0,005 mxr/n, mouse — 20 Mkr/kr [2]. IIpu3Hanue OenH3(a)nmpeHa
MHOTUMH  HCCIICIOBAaTENsIMH B  KauecTBE CBOEOOPAa3HOr0  HMHAMKATOpa
3arpsi3HeHus cpensl ITAY ompenensercs craegylOIMMU €ro CBOWCTBAMU:
HauOomblIe  CTaOMIBHOCTBIO B OKpYXKaloImel  cpeme,  CUJIBHBIMHU
KaHIIEPOTCHHBIMHA  CBOMCTBaMH, OOHAapyXXWBaeTCs BCerga  TaM, TI7€
IIpUCYTCTBYIOT Apyrue [TAY, MeTonuka onpeneneHus ero — oxHa U3 Hanbolee
4yyBCTBUTENBHBIX [3]. B peecTpe HOCTOSHHO KOHTPOIHPYEMBIX BEIIECTB B
atMocgepHoM Bozayxe benapycu 6ens(a)mupen nossuics ¢ 2003 r. Tpancnopr,
B IEpPBYIO oOuepeab aBTOMOOWIBHBIH, SBIAETCS BAXHBIM HCTOYHHKOM
3arpsi3HeHHsT Bo3nymrHoit cpensl BII. O0wem BeIOpocoB BII Ha Tepputopuu
pecnyOJIMKH OT MepelBUKHBIX UCTOYHUKOB MOCTOSIHHO pacteT: B 2003 u 2004
rojax 3TOT mokasarenb coctauia 0,75 T, B 2005 — 0,81 [1].

IIpu pemenun 3agaun ymeHblieHus coaepxanusi [IAY B okpyxkaromei
cpele Hapsay C TEXHOJOTMYECKMMH M3MEHEHHMSIMH HEOOXOIMMO yIENsTh
BHUMAaHHE TakXe IPHUPOAHBIM CHCTEMaM, CIIOCOOHBIM K OHOpeMeaHalliH.
Bricume pacteHHs crtocoOHBI HE TOIBKO aKKyMyJIHPOBAaTh, TEM CAMBIM CHIDKas
KOHIIEHTPAllMI0O B OKpyXawlled cpeAe, HO M BKIIOYaTh B MPOLECCHI
COOCTBEHHOT0 MeTabosn3Ma, HoABepras TpaHc(hopMauy MHOTHE MOJUTIOTAHTEI
pasnmuuHOW  mpupoabl.  VccimemoBaHWEM — MEXaHM3MOB  JAE€TOKCHKAIUH
OPraHUYECKUX COCOMHEHUH, B TOM 4ucie U OeH3(a)mupeHa, pacTeHusMH Ooiee
TPUALATH  JIeT 3aHUMAaJNCh COTPYAHUKM MHcTHTYTa OnMOXMMHH |
6uorexnonorun uM. C.B. dypmumunze AH I'pyzun. OnHako He Bce pacTeHHS
OMHAKOBO pearupyioT Ha MPUCYTCTBHE B BO3AYIIHOH cpene pa3IudHBIX
XMMHYECKUX COCIMHEHNH, Pa3IMIaloTCAd OHU U 10 CIIOCOOHOCTH K HAKOIIIICHHIO
U TpaHchOpMaUuHM TOJUTIOTAHTOB. [t 031OpOBIICHUS OKpY)Karomed Ccpeubl
11eJIecO00pa3HO HCIOIb30BaTh T€ BHUJBI PACTEHHH, KOTOPhIE XapaKTepHU3YIOTCS
HanOOJBIIeH yCTOWYNBOCTBIO M IOTJIOTUTEIBHON CIIOCOOHOCTBIO.

B mabopatopun skonormyeckoil (usmonoruu pacteHuil LeHTpambHOTO
6otanuueckoro caga AH bemapycum Obliu mpoBeneHBI HCCIENOBaHUSA IO
yCTOWYMBOCTH pacTeHui k Oem3(a)mmpeHy. Ha ocHoBaHWMM cpaBHHTEIBHOI
OLIEHKH COCTOSIHUS pacTE€HMH B 30HAX TEXHOIEHHOI'O 3arps3HEHHs BO3/AyXa H
NOJ  BIMSHHEM  OKCIEPUMEHTAJIbHOW  O0OpabOTKM WX  Pas3IM4HBIMH
KOHIEHTpanusamu 3-4-6eH3(a)mupeHa, OblJI0 UCHBITAHO 75 BUIOB a0OPHTCHHBIX
U MHTPOAYLUPOBAHHBIX JPEBECHBIX pacTeHMd. B Xxozme 5skcrepumeHra
YUHUTBIBAJIICH OCOOCHHOCTH IIOBPEK/ICHUS JINCTOBBIX IUIACTHHOK, HapylICHHE
JEATEIBHOCTH  OKHCIINTENEHO-BOCCTAHOBUTEIIBHBIX — (DEPMEHTOB, IMUTMEHTO-
0o0pa3oBaHus, aKKyMyJSLMsS B aCCUMWIALMOHHBIX opraHax 3-4-BIl, a Taxxke
N3MEHEHNE aHATOMO-MOP(OIOTHUECKOH CTPYKTYpPBI JINCTHEB OTAEIBHBIX BUIOB
pactenmii. B pesymbrate  ObUIM  OHpenNeNiCHBl  TPYIIBI  BHJOB,
XapaKkTepU3yIOIUXCA PA3IUYHONM CTEHNEHbI0 YCTOMYMBOCTH (YCTOHUUBBIE,
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CpeIHEYCTONYMBEIE, HEyCTOWYMBBIE) K OeH3(a)mupeHy. PekoMeHIyeMblii
ACCOPTHMEHTHBIA TIepeueHb pPAcTeHUH MpeanaraeTcss Uil HCIOIb30BAHUS B
03€JICHEHNH IPOMBIIICHHO-TOPOACKUX TEPPUTOPHUI M aBTOMAarucTpaici, B
30HaX 3arpsA3HEHUsT BO3AyXoM OeH3o(a)mupeHoM. B mpeanmaraemom mepedse,
KpOMe IIMPOKOTrOo BbIOOpa aOOPUI€HHBIX M HHTPOXYLMPOBAaHHBIX BHJIOB
JPEBECHBIX PACTCHUH, MPUBEIEHBI TaKXKe JOMOJHUTENILHBIC CBEIEHHS, TaKue
KaK, OTHOLIEHWE K a0MOTHYECKHM (AKTOpPaM CpEAbl, IPEUIAararoTCsl THIIBI
TI0CaJI0K U paifOHBI IPUMEHEHUs Ul HanboJee palnoHaIbHOTO UCTIOIb30BAHMS
HCCIIE0BaHHBIX BUIOB.
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Cexnus 2 OueHKH pUCKa B 3K0JI0THYeCKOil cepe TeATeTLHOCTH

A.A. cheBl, AT. TKaquZ, A.B. EMeJ‘[])ﬂHOBl, ALIL Hos)mmconl,
O.H. 3aiiuesa’, H.E. Muasinenko’

'TamGoBcKnmii TocynapcTBeHHsIH yanBepcuTeT nvenn I.P. JlepxkauHa
’000 «HauoTexIlentp», r. Tam6oB
TamGoBcKuit prmman (eepanbHOro rocyIapcTBEHHOro yupeskaenus «Llentp
1a00paToOpHOTo aHANIN3a U TEXHUYECKUX H3MepeHuit no LleHTpansHOMy
(benepaIbHOMY OKPYTY»

YI'JIEPOJHBIE HAHOTPYBKH KAK HICTOYHHUK
IKOJOI'MYECKOI'O PUCKA

VYraepoaHele HAaHOTPYOKH, OTKpBITBHIE B 1991 romy, HMEOT camble
IIMPOKHE Cc(hepsl MPUMEHEHHSA. DTO MHKPO3IEKTPOHHKA, NMPHOOPOCTPOCHHE,
MEJIMIIMHA, CebCKOe X034icTBO  Ap. OmHaKo y psia yuEHBIX BO BCEM MUpPE
BBI3BIBAIOT ONACEHHs BO3MOXKHBIE TOKCHYECKHE CBOICTBA 3THUX CTPYKTYp,
CBsI3aHHBIE C WX BBICOKOH mpoHuKarwmeil cnocodHocteio [1]. B 2007 roay
BCTYIIWJIO B CHJIy IOCTaHOBICHHE [ JTaBHOTO rocyJapCTBEHHOTO CAaHHTApHOTO
Bpadya P®, B KOTOpDOM TOBOpHTCA: «...HaHOMAaTepHambl MOTYT o0OnanaTh
COBEPILCHHO MHBIMH (PM3MKO-XUMUYECKHMH CBOWCTBAaMM M OMOJIOTHYECKUM (B
TOM 4YHCIE€ TOKCHYECKMM) AEHCTBHEM, 4YeM BellecTBA B OOBIYHOM (HDH3HKO-
XAMHUYECKOM COCTOSIHHH, B CBS3M C 4Ye€M OHHM OTHOCSTCA K HOBBIM BHIaM
MaTepualoB W MPOIYKIHMH, XapaKTEPUCTHKA MOTCHIMAIFHOTO PUCKA KOTOPBIX
JUIL 370pPOBBsSI UENIOBEKa U COCTOSIHUS Cpelbl OOMTAaHUS BO BCEX CIydasx
SABIISIETCS 00s3aTeabHOM» [2].

B Tamb6oBCcKOM rocymapcTBeHHOM yHuBepcuTeTe mMeHH I.P. JlepxaBuHa
CO3laHa  CHElUAJN3UpPOBaHHAs J1abopaTropus, COTPYJHHKaMH  KOTOPOH
COBMECTHO CO crenuainucTamMu TamOoBckoro ¢uimana ¢denepanbHOro
rocymapcTBeHHoOro  yupexnaeHus «llentp maGopaTtopHoro amammza H
TEXHHYECKHX u3MepeHnit 1o lleHTpasbHOMY (QenepanbHOMYy  OKpYyTry»
TIPOBOJUTCS] KOMIUICKCHAS 9KOJIOTMYECKasi OLIEHKa YIJIEpOAHOr0 HaHOMaTepuasa
«Taynur» (YHM  «TayHut»), mnpoMslnuleHHO mpoussoaumoro OO0
«HanoTexIlentp» (r. TamM060B) M MOTEHIMAIFHO MMEIOIIETO CaMble LIMPOKHE
cdepsl npuMeHeHus. B tabiune npuBeneHbl OCHOBHBIE XapaKTEPUCTHUKH 3TOTO
MarepHa’a.

B kaugecTtBe TecT-00BEKTOB Ha IEPBOM JTale HCCIEJOBAaHUNA ObLTH
BBIOpaHbl THIPOOMOHTHI — KYJBTYpa 3€JEHBIX IMPOTOKKOKOBBIX BOIOPOCIECH
(Scenedesmus quadricauda), nepuonabuuu (Ceriodaphnia affinis) n Tect-
cucreMa «OKONIIOM» — KyJNbTypa JIIOMHHECIEHTHBIX TI'C€HHOMH)KEHEPHBIX
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Oakrepuii (Escherichia coli M-17). OTo 0OBsCHACTCS HAIWYHEM JOCTATOYHO
MPOCTHIX, HO B TO K€ BpeMsI HaEKHBIX U JJOCTOBEPHBIX METOAUK ONPEACICHUS
TOKCHYHOCTH TOrO WJIM HHOTO MaTepuaia, OCHOBAHHBIX Ha OIPEACICHUU
roKasarteseil CMEpTHOCTH U U3MEHEHHUS II0JOBUTOCTH UMEHHO 3TUX OOBEKTOB.

Xapaxtepuctuka YHM «Taynurm»

XapakTepucTuka 3HaveHue
Hapyxusiii amameTp, HM 10-60
BuyTpeHHwuii auameTp, HM 10-20
Jlnmuna, uM (MUKPOMETPOB) 2 u Gonee
OO6mwmit 00beM mpumecei, % o 1,5

B T.4. aMOPGHBINA YTIepOa 0,3-0.5
HacbInHast IIOTHOCTD, /M’ 0,4-0,5
VYaenpHas reoMeTpHUECKast 120 u Gosee
IIOBEPXHOCTH, M*/T

TepmocTabunsHOCTh, °C o 700
Cpennuii 0GbeM 1op, cM>/T 0,22
Cpennuii pazmep nop, A 70

1 SKCIIEpUMEHTOB Ha OCHOBE KOJUIOMJHOTO BOAHOro pactsopa YHM
«TayHUT» TOTOBWIINCH CpeNbl OOWTaHHWS TECTHPYEMBIX THAPOOHOHTOB. Jlms
KOHTPOJISA UCTIONB30BAaCh TUCTULIHPOBAHHAS BOJIA.

B xozme 3KcIepHMEHTOB BBIACHIJIOCH, YTO BOJAHAs BHITSXKKa «TayHuTa»
OKa3bIBacT TOKCHYECKOE JCUCTBHIE Ha OnoceHCop «DKOTIOM» TIPH pa3BeICHIH B
100-1000 pa3, cienoBaTesibHO, UCTIBITYEeMBIH MaTepuan oTHocuTes K 111 kiaccy
OMACHOCTU 1O NATHOAUIPHOM IIKane, MPHUHATOH B 3KOTOKCUKOJIOTHH.
AHanmormyHeIM 00pa3oM HaHOMAaTepHasl OKa3bIBACT TOKCHYECKOE JICHCTBHE Ha
MUKPOBOZOpOCITH Scenedesmus quadricauda. B To e Bpems Ha niepuonadHusx
TOKCHYECKU 3(PQeKT mposBuwics Iumb npu pasBeneHud B 10-100 pa3, yro
MO3BOJIIET OTHECTH MCIBITYeMblii MaTepuanl kK IV knaccy omacHoctu. Takum
obOpazoM, 1epuogadHUKM OKa3aluch Hamboliee YCTOWYHMBBI K BO3ACHCTBHUIO
HaHOMaTepuala, 4YTO MOXET OBITh CBs3aHO C 0OoJiee COBEPUIICHHBIMHU
MEXaHH3MaMH KIICTOYHOM 3aIUTHI U pPeIapann.

Pe3ynpTaTel MOTyT OBITH HCIONB30BAHBI NPH pa3pabOTKE CTaHAAPTOB
0€30IacHOCTH TPOMBIIIUIEHHOTO MTPOU3BOACTBA YTIEPOAHBIX HAHOTPYOOK.
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2. TloctanoBnenune [aBHOrO rocynapcTBEHHOTO CaHWTapHOTO Bpada Poccuiickoid
Oenepan ot 31 okrsadps 2007 1. Ne79 MockBa «O6 yrtBepkaeHun KoHuenunu
TOKCHKOJIOTHYECKHX HCCICOBAHUI, METOONIOTUH OLEHKH PHCKA, METOJ0B MICHTU(HKALUH
U KOJIMYECTBEHHOTO ONpPEIC/ICHUsI HAHOMATEPHAJIOB).

Pabota BbINoNHEHA B paMKax HOII o HanpaBJICHUIO «KuBbIE CHCTEMEI.

B.N.Kouypos, A.S1.CmupHoB, B.A.Jlo0koBCcKHi
WnctutyT reorpadpun PAH, r.Mockaa

IOPEKTUBHOCTD ITPUPOJOIIOJIB30BAHUS
B CTPATEI MM KPOTKHX*
(M3JTMIIECTBA NJIM HEOBXOJAUMOCTU?)

braxeHHbl KpoTKHe, HOO OHM HaCJIEAYIOT
3emiio (Md.5, 5).

besymcTBO XpaOpelIx — BOT MYZIpOCTb
sku3Hu (M. opbpkuit).

He ©Oe3ymcTBO XpabpblX, HO MYJIPOCTb
KkpoTkux cracet Poccuro (M.O.MeHBIIUKOB).

CoumanbHO 3HAUYMMOH 33/1a4€i MypPBIX C JOMCTOPHYECKUX BPEMEH Oblia
pa3paboTKa «TEXHOJOTHi», OTKPHIBAIOIIMX BCE HOBBIE M HOBBIE CIOCOOBI
moTpeOsieHnsT TPUPOTHBIX pecypcoB. bmaromaps 3THM «TEXHOJIOTHAMY» Y
HanboJiee YMENbIX MOSBISUIICH W3JUIIKK TMPOAYKIMM — OCHOBA PBIHOYHBIX
OTHOILEHUH. PBIHOK JJaJl MOLIHBII UMIYJIbC PA3BUTUIO LUBUIM3ALUN, HO OH K€
(dhopmupoBan obmiecTBo motTpedaeHus, Tpedyromiee A YAOBIETBOPEHUSI CBOUX
MOTPeOHOCTEH MOCTOSHHOTO YBEJIMUYCHUS KOJIMYECTBA IPHPOAHBIX PECYPCOB.
PeiHOK cTaHOBHIICS BCe Oosiee >KaJHBIM, HEHACBITHBIM, a WHUIMHUpPYEMbIE UM
TEXHOJOTUH TIPEBPATUINCh B OKOJOTMYECKUH KpEeMaTOpPHH 3aMelIeHHOTO
JeHCTBUSL.

! B Hamem nonumanud Mup KpoTkux - 3T0 Mup 6€3 U3/MLIECTB, MU PAYUTEILHOTO
XO3SIMCTBOBaHUS, MHP BBICOKOI(()EKTUBHOIO NPHPOJONOIb30BAHUS, KaK aHTUIOJ Mupa
Ilorpebnenust — Mupa M3IMLIECTB, MHPa pPACTOYUTEIBFHOIO XO3SHCTBOBAaHMS, MHUpA
HHU3K09((PEKTUBHOTO MTPUPOAOTIONB30BAHUS.
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He w™enee octpa mnpoOsemMa 3HEProeMKOCTH 4eloBedecTBa. Poct
SHEPrOEMKOCTH IIPOLECCOB UENOBEYECKOM IKHU3HEHEATEIbHOCTH MOUCTHHE
B3PBIBONIOIO0CH. MOKHO NMPHU3HATH, YTO BKJIAJA IOCIEACTBHHA IPOM3BOJICTBA H
MOTpeONIEHNsT 3HEPTUM B pa3pylIeHHE OKPYXKAIOIeH Cpensl eaBa JH He
OCHOBHOHW. DTOT BKJIaJl MOXHO DPAa3JEIMTh Ha JHEPrOEMKOCTb H3JIUILECTB U
SHEProeMKOCTh HEoOXOAMMOCTeH. B cBA3M ¢ 3THUM MOJE3HO PaccMOTPETh B
pamkax MoHeTapHOTO Kod(hdummeHnTa (HoHIOB «k0dPPuIHeHT (GOHTOB» IO
SHEProeMKOCTH: COOTHOLIEHHWIO 3Heproemkoctd 10 %  morpeburenei
sHepromsnumects 1 10 % mnorpedbureneli sHeproneooxoaumocteil. Ho moxa
o(UIHaTBHBIX JaHHBIX 110 3THM [OKA3aTeNsIM HeT. A jkajb, OHH ObUIH OBl OUCHb
KpacHoOpeuuBbl. MOXXKHO CKa3aTbh, 9TO 3eMIIIO MIEPETPYXkKAET YK€ HE MAPHUKOBBIA
spdekt, a TermuHbIM. Tak HeEyXelu jke HapallMBaHHE BHEProEMKOCTH
M3IMIIECTB IPEANOUYTUTENbHEE CBSI3aHHOIO C 3TUM pa3pyIIeHHs OKpy:Karoleil
cpensl? W cymiecTByeT ke Tpenen SHEPrOHACBHIIICHHOCTH IUTAHETHI 3eMII,
IpUOIMKEHNe K KOTOPOMY OHa yXe He BbIIep)XuT. Kakos oH?

bena ot pasopsromieli NpHPOIHYIO Cpeay HEHACHITHOCTH OOIIecTBa
norpeburesneil — Hemoxaneky. Eciin 4enoBeuecTBO HE OIOMHHUTCS, TO OYyIyIIero
He OyIeT HH y «30JI0TOr0 MWUIHApIa», HU y €ro NPHCIY)KHUKOB, H YK TeM
Gomee I BceX OCTalbHBIX. YenmoBedecTBO OyAeT M3yBEUEHO MyTalueH, a
MOJKET OBITh, U UCYC3HET Ha 3eMIIe KaK BU/I.

Ho xors omacHOCTH 3TOT0 pPYKOTBOPHOTO aja IIOKa CEpPhE3HO HE
OCO3HAETCs, IMCHHO € €Ille /IBa THICSUENECTHs Ha3al OblIa MOCBSIICHA TPEThs
3amoBenp Haropaoii mponoBenn WMucyca Xpucra: «brmaxkeHHBI KpoTkue, MO0
OHM HacieayroT 3emmo» (Md. 5, 5). 3amerum yIuUBHTENbHOE: 3TO
€IMHCTBEHHAsI XPUCTHAHCKAs 3aIll0BEb, NMEIONIasi MaTepHAIFHOE BOILIONICHHE.
U 310 He cimywaitHocTh. CiydaiiHoe He 3amoBeayetcs. [IpobneMa pacTodeHHS
pecypcoB 3eMiIH yke TOTAa TPEeBOXKIIA XPUCTHAHCKHUX arocTojoB. BcnoMHuM
Otxposenue Moanna Borocnosa: «IIpunuio Bpemst HOTyOUTh TYOSAIIUX 3eMITIO»
(Otxp. 11, 18). He cka3zaHO 1 3TO O Hac BceX, HE TOJIBKO MPECHIIIAIONINXCS
W3JINIIECTBAMHU, HO M HE MPEMATCTBYIOIINX, a MOPOH M 00eCIeYnBaIOINX 3TO
npecslieHne?

Hamaiite ocrtanoBumcs! Ilycte 3emiio  HacieqyeT HE  «30JI0TOM
MHIJUTHAp]», 3aXBATHBIINHA CErOHs CBOMM OOTaTCTBOM MHPOBOE TOCHOACTBO, a
KpoTkue, OCHOBHOH  NpU3HAK  MYAPOCTH  KOTOPBIX —  pa3yMHOe
caMoorpaHnueHre npy 3Gp(HEeKTHBHOM UCIONB30BaHUU ITPUPOJHBIX PECYPCOB, B
TOM 4HcIe dKonorndeckux. Ho He TyT-T0 OBLTO. MBI YK€ XOTHM TOTO, 4ETO HET
B Impupoze, 3a0bIB, uTo [Ipupona B TeueHHe MHOTMX MWJIIMOHOB JIET, TOTOBS
KOJIBIOEJIB JUIs YeJIOBeKa, OUMIlala €€ OT BCEro, YTO MOXKET HaBPEHUTh EMY.

OcwMmbIcTieHne HaBHCIIEH HaJ 4eIOBEYeCTBOM Oe/lbl CTaBUT Iepe]] HayKoH
HaCyIIHEHIIyl0, OrPOMHOI COLIMAIBbHONH 3HAYMMOCTH 3a/Jady TIJI00aIbHOTO
ypoBHs (HOBas 1uatdopma riaobanm3anuun?) — pa3pabOTKy HOBOI pPHIHOYHOM
MeToposioru KpoTkux M Ha ee OCHOBE CO3[JaHHME HOBBIX TEXHOJOTHMH MHpa
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Oynmymero uesnoBedyecTBa — Mupa KpoTKuX, HaciaeIHUKOB 3emun. OTH
TEXHOJOTMU [OJDKHBI OymyT oOecrednBaThb HE TOJIBKO PAa3yMHBIH ypOBEHb
MpUOBUTBHOCTH MPEANPHUHUMATENBECTBA W OJarococTosHUs O0OIIeCTBa, HO,
IJIaBHBIM ~ 00pa3oM,  BBICOKYIO  3((EKTUBHOCTH  HPHPOAOINOIb30BAHUS.
D¢ PeKTHBHOCTD €CTh COOTHOLIEHHE PE3yJIbTaToB M 3aTpaT. MOXKHO BBIIEIUTH
nBa Buma S(GQEKTUBHOCTH NpoleccoB aesrensHocTH: (1) 3¢hQekTHBHOCTD
npupoononb3oBanuss En u (2) 3QPeKTHBHOCTH HWCHOIB30BAHHUS CPEACTB
¢unancupoBanns Ed. B pacuerax Em B kadecTBe 3aTpar paccMaTpHBAIOTCS
NIPUPOJIHBIE PECYPCHl, @ B KauecTBE PE3yJbTaToOB — IIPOM3BEICHHbIE M3 HHX
nonesHocTd. En xapakTepusyeTr mpuyMHOXEHHe OOraTrcrBa CTpaH M HapoJOB.
Ed — cooTHomeHme mOXOJOB M PAacXom0B XapaKTEPH3yeT POCT NPHOBUIH,
KOTOpas, B KOHEYHOM cueTe, oOoramaer rpabuTenell cTpaH M HapoOMIOB.
Beicokas 3¢ GpeKTHBHOCTb NPUPOIOIIONB30BAHUS OYAET OCYLIECTBIATHCS 32 CUET
TOTO, YTO 3HAYUTENIFHAS YaCTh MPUOBUTH OYIET pacxoJ0BaThCs CIICIHAIBHO Ha
pemrenre 3amad 3(GEKTUBHOTO HPHPOAOINOIb30BAHUS, a HE Ha CO3JaHHE U
NIPUOOPETEHNE HW3JINIIECTB  INAEPAaMW» MOHOIOJIM3UPOBAHHON PBHIHOYHOM
9KOHOMHUKH. [loTeHnmmanm cTpaHBl HCHONB3YyeTCA HAWIY4YIIUM 00pa3oM IIpU
paBernctse En=Ed.

Mup KpOTKHX, HECOMHEHHO, OYAET OCYLIECTBIECH — IIOTOMY, YTO ITyTh
Kporkux 3amoBeman Mucyc Xpuctoc M MHOTOMY, YTO TOJIBKO 3TO CHAceT
YeJI0BEYEeCTBO OT caMOyHHUYTOKeHHUs. CeromHs yxke MNpeAnpHHUMAIOTCS
HavalbHbIC IIarW B 3TOM HAMpPABICHUM — ITOKA aJMUHHUCTPATHBHOTO XapaKTepa
(Kuorckuit mportokon). 3amaua ke OymeT pemieHa TOJBKO TOT/AA, KOTAa
HEOOXOJMMOCTh €€ pPelIeHHs 00peTeT BOCTPEOOBaHHYIO OOIIECTBOM AYXOBHYIO
1 MEHTaJIbHYyI0 OCHOBY. Ecim Takoe pemenne mpumer n3 Poccum, To mMEHHO
Hallla CTPaHa MOJOXKUT HayaIo MUCCHH KpOTKHX M TeM caMbIM OIPaBJaeT CBOIO
Tparudeckyro HcTopuro. Poccus BeicTpanana nmoHuManue kportoctu. CypoBble
MIPUPOAHO-KIMMAaTHIECKHe yclIoBUs Poccui MO3BONAIOT eif BEDKMBATh TOJIBKO
kak crpaHe Kporkmx. 11 B conmmaspHOM IUTaHE HBIHENIHSS CIOKUBINASCS B
Poccun curyanms moka emie OJaronpUsATCTBYeT IOCTAHOBKE STOH 3aJayd, Tak
KaK, BO-NIEPBBIX, OOJBIIMHCTBO HACENIEHUS eIlle He MOPAXEHO Kakmoil
6oraTcTBa M, BO-BTOPBIX, HCXOJHBIN HAYYHBIH U TEXHOJIOTHYECKUH ITOTECHIINAIIBI
TOXE II0KAa €CTh, HY>KHa JIMIIb BOJS, OOYCIIOBIEHHAs OILIyIICHHEM KpaifHeH
aKTyaJbHOCTH pelleHus 5Tod 3amaud. HecoMHEHHO, MO Mepe OCO3HaHMs
MHUPOBOI OOIIECTBEHHOCTBIO KaTaCTPO(PUUIECKUX IOCISACTBUHA TEXHOTCHHBIX
Meperpy3oK 3eMiIM METOJONOTMH U TexHomormn mupa KpoTtkmx OyamyT Bce
Gonee u Gomnee BocTpeOoBaHEl. Ho 4TOOBI HE OMO37aTh, CO3aBaTh MX HY)KHO
YK€ CEroJHs ¥ MUPOBBIM HOJIMTOHOM 3THX Pa3pabOTOK MOXKET M JJOJDKHA CTaTh
Poccust. U ponb oTeuecTBEHHON HAYKH B ATOM JieJie 0COOCHHO OTBETCTBEHHA.

VYike yCTaHOBHJIOCH MHEHHE, 4TO Poccust MO YpOBHIO TEXHOJIOTHH H
671arococTosHUS HaceJIeHUs Oe3Ha/ISKHO OTCTala OT Pa3BUTHS CTPAH «30JI0TOTO
MIWIIHapaa». JTo XKecTkas, Oe3xanocTHas npasja. IlpuunHa — nepectpoeuHoe
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paspylieHre TexHoaornueckoit cucrembl CoBerckoro Coro3a, O€CKOHTPOIBHBIIN
rpabex pecypcoB CTpaHBl M OPHEHTALUS OTpaciieil Ha ChIPhEBYIO SKOHOMUKY.

Opnako cymiecTByeT crioco0 crmaceHust Poccun. OH OCHOBaH Ha 30J0TOM
IpaBWJ€ BOCTOYHBIX €AMHOOOPCTB: HE IPOTHUBOJACHCTBOBATH  yCHIJIMSIM
NIPOTUBHUKA (KOHKYpEHTa), a MCIIONb30BaTh UX Ha ero xe ocnabinenue. CyTb
IpeJIaraeMoil cTpaTeruy COCTOUT B UCIONB30BaHUU PA3IHUYUN CyIECTBOBAHUS
oOmiecTBa  MOTPEONCHHs, PACTOUYHUTEIBHOCTH W OOIECTBAa  KPOTOCTH,
paunTtenbHOCTH. Pecypchbl o0miecTBa MOTpeOICHUsT HATPABISIIOTCS B OCHOBHOM
Ha MPOM3BOJICTBO U NOTpedsieHne nanuiecTB. Pecypcsl o0miecTBa KpoTocTH —
Ha TMPOU3BOJACTBO M TNOTpeOieHne HeoOXOAMMOCTEH, B TOM YHCIE
TeXHOJIOTHYecKnX. HeoOxoaumocTn mpeaHasHa4eHbl U1  OOECHEYCHUS
MOJTHOLICHHON JKU3HEJESITENBHOCTH JIIOJEH B paMKax pa3syMHOIO, COLMAJIbHO
CIPaBeUINBOTO PACIpeeNICeHUs PECYPCHBIX BO3MOXKHOCTEH, TO €CTh, KOTJa
JeSTHUS ~ COOTBETCTBYIOT  BO3JAsSHUAM. VI3nmimecTBa  CYIIECTBYIOT IS
obecriedeHNsT HEOTPAaHWYEHHO pAcTYIETO IIPEBOCXOACTBA YCIOBHH >KU3HH
OT/EJNBHBIX  «IIEPCOH», TPeOYIOIEero Ype3BBIYaHBIX 3aTpaT PEecypCoB.
Heo6xoauMocTi 1 M3MHIIIECTBA OTIMYAIOTCS 3P GEKTUBHOCTHIO UCTIONB30BAHUS
pecCypcoB TpH peau3alidil CBOWX CIIOCOOOB IOCTIDKEHHS SKBHBAJICHTHBIX
neneid. DKBUBAJIEHTHOCTh O3HAYAaeT PABEHCTBO LENEH MO (YHKIMOHAIBHOMY
MpeJHa3HAYeHHI0, HO pa3Iuyhe [0 KaueCTBEHHOMY OCYIECTBICHUIO:
CKPOMHOMY WJIM POCKOIIHOMY. JlocTibkeHme 1eneii  HeoOXomauMocTH
OCYIIECTBIIAETCA TPH BBICOKOW 3(P(HEKTHBHOCTH HCIOJIB30BAHUS IPHPOIHBIX
peCypcoB, U3IUILECTB — IPU HU3KOI.

HNMeHnHo 3TH pasnuuus B XoAe MNocTpoeHus mupa Kporkux, mupa
Hem30exxHoro Oymymiero, MJagyT BO3MOXKHOCTh HOIHATBCS — POCCHICKOI
JKOHOMHKE M MPEB30MTH DKOHOMHMKHM Da3BHUTBIX CTpaH. Poccum He HyXHO
CTpeMHUThCS B 00mIecTBO moTpebneHus. Te, KTO UM yOpaBisfeT, HE MO3BOJAT
Poccun 3aHATH HOoCTOWHOE MecTo. 3aMeHa K€ M3JIMIIECTB Ha HeOOXOIUMOCTH
MTO3BOJINT MOOWIM30BaTh pecypchl Poccuu Ha IOCTETIEHHOE, HO YCTOMUYHMBOE,
MOCTYNAaTeIbHOE pa3BUTHE OKOHOMHMKM CTpaHbl. Poccus MoxeT OBITh
HE3aBUCUMOW UM MpPEyCIEBAIOLIEH, TOJBKO CTaB CTPAHOW pPAYUTEIBLHOIO
XO34HCTBOBaHMA. DTO 3HAYUT, YTO PECYPCHl CTPaHbBI JOJDKHBI 0OECIednBaTh
TJIaBHBIM 00pa3oM HEoOXOOMMOCTH (Ha HAYaJIBHOM 3Tale MPEHMYIIECTBEHHO
TeXHoJorn4eckue). M3nuiecTna jxe He NOJIKHBI Pa30psATh SKOHOMUKY CTPaHBbI.

Hauunate HY»HO CO CIEYIOLIETO.

1. ExeromHo nmpoBoAnTh MO pa3pabOTaHHBIM KPUTEPHAM M IOKa3aTeIsIM
(Tabn.) TOpPETHOHANBHYIO OLEHKY J((EKTHBHOCTH IPHUPOJONOIb30BAHHS
(MOHUTOPHHT) JUISl BBISIBJIICHUS! PETMOHOB HU3KOA(()EKTHBHOIO MCHOJIB30BAHMS
MNPUPOAHBIX  PECYpCOB,  «IKOHOMHYECKHX  JBIP»,  CKBO3b  KOTOpPBIC
HEKOHTPOJIUPYEMO HCYE3AI0T PECYpPChl CTpaHbl M KOTOpPBIE HACYLIHO
HEOOXOIMMO <«JIaTaTh» BHEIPEHHEM BBICOKOA(D(MEKTHBHBIX TEXHOJIIOTHH, a
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Takke W  OPraHM3aLHOHHBIX MEPONpPHATHH, O00EeCIeYnBaIOIMUX YCIOBHA
BBICOKO9()()EKTUBHOTO TIPHPOIOIIOIB30BAHUS.

2. VHBecTHIMH B TEXHOJOTHH BBICOKO3((EKTHBHOTO HCIIOIB30BAHU
TIPUPOIHBIX PECYPCOB Ul HU3KO3((HEKTUBHBIX PETHOHOB JIOJDKHBI W3BIMAThCS
13 HAJIOT000JIaraeéMbIX CyMM.

3. CpenctBa Ha TMpPOU3BOACTBO M OOpETEHHWE W3NUIIECTB JOJKHBI
00araTsCs IPOrpecCUBHBIM HAJIOTOM.

4. lomxHO OBITH OOecredeHo CIIpaBeUINBOE, 0 MHEHHIO OOJIBITMHCTBA
HaCeJICHHS, COOTHOLICHWE MEsHUH W BO3JAasHUH, NpaB M 00sA3aHHOCTEH,
CBOOOIBI ¥ OTBETCTBEHHOCTH.

5. CoBpeMEHHBIE «CHJIOBBIE» (NIPUPOLY — HUYEpe3 KOJIEHO) METOHBI
MHTEHCU(HKAIIMU TIPOM3BOACTB ry0aT npupoxy. Ho m mpupoma He ocraercs
0e3pa3IM4YHON K 3TOMY HACHWIMIO U, KaK TOJIBKO TEXHOJOTMYECKHE MPOLECCHl U
X MHPPACTPYKTYphI OCTAaBIAIOTCS HE3ANIWIICHHBIMH (HE TMOAAEPKUBAIOTCA U
HE BOCCTAHABIMBAIOTCS), NPHPOAA HE3aMEMIUTEIBHO TPHCTYMAaeT K HX
paspywenuto.  IlocmencTBust ~ W3BECTHBI.  T€XHOTEHHBIE  TOCTPOEHHS,
MTOPOX/ICHHBIE OE30TBETCTBCHHBIM HCIIONB30BAaHUEM HAYUYHBIX TOCTIDKCHHMH,
y’Ke TaBHO BPaXIYyIOT ¢ pupooi. HykHO BHOBB co3/1aBaTh 3a0BITHI cHMONO3
OpPUPOABI M  CTaBHIETO MOTyd4uM (HO MyApbIM IIM?) deloBeKa —
B3aUMOBBITOIHBIE,  B3aUMOILAIINE  TEXHOJOIMH  BBICOKOA((EKTHBHOTO
IIPUPOIOTIONIE30BAHNS, 00ECIIEYNBAIOIINE KaK POCT OJIaroCOCTOSHISI HaCETICHNS,
Tak u OepexHOEe OTHOWICHHE K OKpyxaromeill cpexe. MMeHHO Takoe
HCTONB30BAHUE HAYYHBIX JOCTIJKEHMH JOMKHO CUMTaThb aKTYalbHBIM,
TpeOyroIinM BHHMMaHMSA HayKd, MEHE[UKMEHTa U WHXEHepuHu. Bcsakue
OTCTYIUICHHS OT 3TOTO HAHOCAT HAKAIIMBAEMBI Bpel IPUPOJIE U BCEMY, UTO H
KTO €W MpHHaANIekUT. OTBETCTBEHHOCTD 3a 3TO, MIPEXKE BCETO, MPUIETCS B3ATh
Ha ce0s Hayke.

6. B3aMeH HBIHEIIHETO Pa3Hy3AaHHOTO IOKa3a POCKOILIM JOKHA OBITH
HayqHO 00OCHOBaHa, cOallaHCHPOBaHA M TAJNAHTIMBO OPraHM30BaHA ATIOIOTHS
oOpaza xu3HM KpoTkux mnpu (OpPMHUPOBAHMM HETATUBHOTO OTHOLICHHS
o0IecTBa K NOTPEOICHUIO U3JIHUILIECTB, pacCMaTpPHBasl MOKAa3HYI0 POCKOMIb Kak
HEIOCTOWHOE, AHTHHAPOIHOE IIOBEACHHE, KAaK MOTOBCTBO W PACXHIICHHE
pecypcoB ofOmectBa u cTpaHbl. Upe3mMepHOe NOTpPEeOJICHHE W3IHIIECTB
aMopaJIbHO, TaK KaK CJIEACTBHEM KOHLEHTPALMU M3JIMIIECTB B COOCTBEHHOCTH
OTAETBHBIX JHMYHOCTEH SABISETCS HEeW30eXKHOE JHIICHHE HEeoOXOJUMOro
MHIUIHOHOB 00Oe3noneHHbIX. Ho nake obOmectBo KpoTkmx He MoXeT M He
JOJDKHO JIMIIAaTh ce0s HEKOTOpOH O W3JUINECTB Ui  OoOecHedeHUs
(pM3UYECKOTO U T[yXOBHOTO Pa3BUTHS YEJIOBEKA, IIMPOKUX CJIOEB HACEJICHHUSI.

7. BMecTe ¢ TeM CyILECTBYET €llle OJJHa BayKHas 3ajJaua, /sl BbIIOJHEHUS
KOTOpOil HeoOXoquMa IOCTaHOBKA HMEHHO MEPHOJHYECKOr0 €XKEroJHOTo
MOHHUTOpHHTa 3(deKkTHBHOCTH mpupononois3oBanusi. CyTh ee clexyromas.
OKOHOMMKH PETHOHOB Pa3BHBAIOTCS BO BPEMEHH Pa3IMUYHbIMU TeMmnami [1-8].
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CBOZ[Ha}I TaGJ’IPIHa KpUTCPUCB U 1oKa3aTeyie OleHKU peI‘PIOHaJILHOﬁ JACATCIBHOCTH

Ne|HanmeHOBaHHS pa3/ieyioB U ConeprkaHue u OKa3aTeinn
KpUTEpHU
1 |AZMUHHCTpaTUBHBIC €TUHHIIBI Howmepa 1 HaMeHOBaHUS pETHOHOB
2 |O6o01eHHbIE TTOKA3aTeTN OpraHu3anuoHHbIA (YHIAMEHT PErHOHATBHOM
| |9 (deKTHBHOCTH PErHOHAIIBHOTO | AESITEILHOCTH
3 |mpupo- IIpu6s1eoopasyrommii cexrop (I10C)
4 |AOMONIB30BaHHUA 3aTparHosKonornyeckuii cexrop (39C)
5 |Ioka3aTenu KonnuecTBo 3K0IOTHYECKUX MPECTYIUICHUH.
6 |PKOIOrHYecKon MPeCTYMHOCTH  |KonM4ecTBO YKOIOTHUECKHX MPECTYILICHHUIL B pacueTe
|| B pernoHax Ha eJUHULLY IPOU3BOJICTBEHHBIX ITOKa3aTeIe
7 HopMmupoBaHHbIH YPOBEHb KOJIMYECTBA IKOJIOTHIECKUX
[PECTYIUICHHH B pacueTe Ha ANHHUILY
8 |PernonanbHbIe COOTHOLICHHUS HopMmupoBannas cpeHerogoBasi YuCICHHOCTD
| |«HaceneHue-TeppuTOpHs- 3aHATHIX B 9KOHOMHKE
9 |pecypChI-9KOHOMHKaY HopmupoBaHHast OlleHKa pa3MepOB TEPPUTOPUH
10 HopmupoBanHasi oueHka IPUPOIHBIX PECYPCOB U
|| CBIPbsl pETHOHA
11 HopmupoBaHHas olieHKa BKJIaJja perHOHa B
noctwkenue neneit PO
| 12| JoOponerenn Hapona «OT pazymay. CripaBeuinBocTh. MynpocTs. Kpernocts
13| «Ot cepaua». Kporocts. Bepa. Ciyxxenune OtedecTBy
14 O06001IeHHBIE TOKa3aTenn J00poaeTeNneil Hapoa: OT
pazyma ¥ OT cepja
15|IIpounsBoacTBeHHbIe MoKa3arean |CpenHss apudmMeTnueckas o orpacisam « Toprosis u
| |pernonos YCIYTU»
16| Cpennsisi apudmerryeckas mo orpacisim «O06padboTkay
117] Cpennsisi apubMeTnaeckas mo otpacisiM «J1oOobraar»
18 O060011IeHHBIE TPOM3BOICTBEHHBIC TTOKA3ATEIN
peruoHa. Cpeansist apupMeTrdeckas mo Bcem
|| [IPOM3BO/ICTBEHHBIM OTPACISIM PETHOHA
19 HopmupoBanHble 00001EHHbIE TPOU3BOACTBEHHbIE
MOKAa3aTelll PErHoHa
20|KpeaTuBHas akTHUBHOCTb HopMmupoBanHsie noka3aTeny KpeaTUBHON aKTHBHOCTH
| |macenenus HaceJIeHHs O0IIEHAIIMOHAIBHOTO HAIIPABJICHHS
21 HopmupoBaHHbIe OKa3aTeNn KPEaTUBHON aKTHBHOCTH
|| HaceJeHMs MHauBuayansHoro Hanpasnenus (MKAH)
22 HopMmupoBaHHOE TPEUMYILECTBO KpeaTHBHOM
aKTHBHOCTH HACEJICHUS OOIICHAMOHATIBHOTO
Hal'lpaBJ'leHl/lﬂ Hazxg I/IHJII/IBI/II[yaJ'IbeIM. OTHOLLIeHl/Ie
OKAH/MKAH
23 (MeHTaabHbIC TTOKa3aTEeIN 0600mennsie nokasarenn OKAH/MKAH u
J00poJIeTerniei HaceIeHUs
24|T1oka3zarenu cCpaBHEHHUS Bpemennas 3¢ GeKTHBHOCTh PETHOHAIBHOTO
- PUPOIONONE30BAHUS
25 MowuerapHast 3 heKTHBHOCTD
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O1H TeMnbl 00yCIIOBIEHBI Pa3IMYUAMH B OCOOEHHOCTSIX CYIIECTBOBAHUS

peruoHoB. Ho At cTpaHbl Kak CHUCTEMBI PETHOHOB BaXKHO, YTOOBI PETHOHBI
pa3BUBAINCH C PAaBHOMEPHBIM B3aMMOYBS3aHHBIM YCKOpPEHHEM. TeMIIbl
Pa3BUTHSI PETMOHOB MOXKHO IIPEJCTaBUTh Kak IpupaiieHne 3(QGeKTUBHOCTH
PETHOHAIBHOTO  NPUPOJONONIB30BaHMs  ((PakTop pasBUTHS PErMOHAIBHOTO
IIPUPOOIIONIE30BAHNUS ), OTHECEHHOTO K 3aTpaTaM BPEMEHH, B TEUCHUE KOTOPOTO
OBIIO OCYIIECTBIECHO 3TO NpHpAIleHNe — OOIEeH U BCEX PETHOHOB CIIMHUIIC
BPEMEHH — I'0JIOBOTO NEPHO/IA €KETOAHOTO MOHUTOPHHTA. MOXHO Ha3BaTh 3TOT
NoKasaTenb  «BPeMEHHOH 3()(EeKTUBHOCTBIO  PasBUTHS  PETHOHAIBLHOTO
MIPUPOAOIIONIB30BaHUD. BpeMeHHAs 3¢ (heKTUBHOCTh MPUPOIONOIB30BAHUSI —
e/lBa JIM HE TJIaBHbIMA MOKa3aTeslb Pa3BUTHS PETHMOHOB M CTPaHbl BO BPEMEHH
(rox 3a romom).
Ananu3  BpeMeHHBIX  3(deKkTHBHOCTEH  pa3BUTHS PETHOHAIBHOTO
MIPUPOAOIIONIE30BAHNS  TTO3BOJMT  BBIABIATH  PETHOHBI  Hed(dekTHBHOTO
UCTIONB30BAHUS BpPEMEHH. PErvoHBl ¢ HHU3KMMH IIOKa3aTelsIMH BPEMEHHOM
3¢ PEKTUBHOCTH CHMKAIOT TEMITbl Pa3BUTHS CTPAHBI. B 3TH pErvOHBI TOJDKHEI
HaTpaBJIAThCA CHEIHMANUCTHI AT CO3MAaHUS B ITHX PETHOHAX yCIOBUI pocTa
BpeMeHHOI 3¢ (HEeKTHBHOCTH PETHOHAIBHOTO MIPHUPOIOTIONB30BAHUSL.

8. TepmmH «pecypcocOepekeHHe» — CIOBO 3ByYHOE, HO OHO
HETpaBUIBHO OPUEHTUPYET CIEeHUANCTOB. Pecypchl JoMmKHBI He cOeperarhces, a
HCTIONB30BATBCS B TIpolleccax JAeATeNbHOCTH. lcmomp3oBaTe — 3HAYMT
NIPUHOCUTH  IOJIB3Y. Pecypcbl  mOJMKHBI  HCHONB30BaTbCs C  BBICOKOM

5 QEeKTUBHOCTBIO, TPHHOCS NPH HAUMEHBLIMX 3aTpaTax HauOOJBIIYIO
HOJIE3HOCTb. Pecypchl cOeperarorcs, IJIaBHBIM 00pa3oM, B MECTOPOXKACHUSIX.
Tak, HanpuMep, 3To KoHcepBarws yriaesogopoaos B CIIIA. Tam HaxonsaT Oomnee
BBITOZIHBIE crocoObl pocta BBII, 4em mpopaka cBOMX TEIIOSHEPreTHUECKUX
pecypcoB. TepmuH «pecypcocOepexeHney» HYKHO 3aMEHSTh ITyCTh Ha Oojee
JUIMHHBIA, HO OTpaXalolMil CyTh Jiela TEPMHUH «BBICOKOI((EKTUBHOE
PeCypCOIIOIb30BaHNEY» WIH «BBICOKOI(G(GEKTHBHOE IPUPOAOIIONE30BAHHUE).

Urak, 1160 >ddexTuBHOE MPUPOAONOIL30BaHUE — ITyTh CTPOUTEIHCTBA
BeJIMKOI, mporseratommeit Poccun, mokomoTtuBa u nuaepa mupa Kporkux, mudo
nerpaganus Poccun Ha 3a1Bopkax cBoO0mHOTO (6€30TBETCTBEHHOI0) 00IIecTBa
noTpeOIIeHns, IpeBpalIeHne ee B 00E3III0IEBIYI0 MUPOBYIO IOMOKKY M IIJIOXO
OXpaHseMBbIH CKJIajl CBHIPhS PA3BUTHIX SKOHOMHUK. Bribop 3a Hamu?
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A.B.Kutaes, B.M.HockoB
Ilepmckuii rocy1apCTBEHHBIN YHUBEPCUTET

BO3MOXHOE YCUJIEHHUE KOJOTNYECKOI'O PUCKA
B IPUIIJIOTUHHOM YACTH KAMCKOT' O BOJIOXPAHUJIMIIIA
B CBA3U CO CTPOUTEJIBCTBOM IIBK B r. JOBPAHKE

Coznanne [oOpsiackoro IIBK  BBI30OBET JOMOJHUTENBHBIA MPUTOK
HarpeTelX M 3arps3HEHHBIX BOJ B MPUIUIOTUHHYKO dYacTh Kamckoro
BOJOXpPAHIINIIA W BHECET OINpelesIeHHbIE H3MEHEHHS B CYIIECTBYIOIIEE
COCTOSIHHE JKOCHCTEMBI Bojxoema. /[l [aHHOH OIIGHKM WCIIOJIb30BaHBI
MaTepHangbl ~ MHOTOJNETHHX  HaOMIOAeHHMH  3a  TeMIEepaTypHBIM U
THIPOXUMHYECKAM PEXHMOM HCCICAYeMOI YacTH BOJOXPAHWIHMING, a TAKKe
COOCTBEHHBIE ITOJICBBIC MaTepUalbl, MMOJyYeHHBIC B pe3yibTrarte chbeMok 2006 —
2007 romos.

Marepuansl ~ MHOroJeTHHX  HaOmromeHMH (0 CPOYHBIM U
CPENHECYTOYHBIM  3HAYEHHMSM)  CBHJCTENbCTBYIOT, YTO 32  BECh
paccMaTpUBaeMbIi IIEpHOJ MaKCHMaJbHBIC YPOBHM BOJBI Kak BO BpeMs
BECEHHEro HAIOJIHEHUs, TaK M BO BPEMS JIETHE-OCEHHEH CTa0MIN3AlMU HU pasy
He MpUOMIKANINCh K OTMeTKe QopcupoBanHoro ropusoHra (110,20 m abce.),
BBIIIE KOTOPOTO BO3MOXKHO (OPMHpPOBAHME THAPOJIOTHMYECKOTO PHCKA,
CBSI3aHHOIO C TepesnruBoM Bonbl uepe3 IioTuHy Kamckoit I'DC. Otmerka
3uMHe# cpabotku cocrasiseT 101,00 M abc. AHanu3 MaTepuanoB MHOTOIETHUX
HaOMroNeHWH TMOKa3aJ, YTO Ha 3HAYUTCIBFHOH YacTH BOAOXpaHMIHIA (OT
Kamckori I'DC 1o Ycrb-IT0oKBbI) BO3MOXHBI BEJIMYUHBI CPaOOTKH BOJOCMA
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HUke »Toro 3HaueHus (Ha 0,8—-1,0 M), uyTo ciemyeT paccMaTpuBaTh Kak
THIPOJIOTHYECKUN PUCK B ATOM YacTH BOJZOXPAHMIIUILA, TTOCKOJIBKY CO3HAIOTCS
YCIIOBHS U1 MaccoBOW rubenu phiObI Ha MENKOBOIBSX, & TaKKe BO3HHUKAET
BO3MOXKHOCTb MOSIBJICHUS aBAPUHMHBIX CUTyallMd B 3aTOHAaX M MECTaX OTCTOS
pedHoro ¢uora.

HaGmonenus, mposenennole B 2007 1., MOATBEPXKIAIOT BBIBOABI,
CIENaHHBIE 110 HAOMIOACHUAM NPEKHUX JIET: IUIOMAAd 30H TEIUIOBOTO
3arpsi3HEHMS] W BIMAHHS ONPEEISIOTCS KOJTHIECTBOM COpPachbIBAGMBIX TEIUIBIX
BOJl M 3aBHUCST OT METEOPOJIOTHMYECKOro (pakTopa — CKOPOCTH, HANpaBICHUS U
MIPONOKUTEIBHOCTU JEHCTBHUSI BETpa, KOTOPBIH ONpeAenseT Ha 3TOM YYacTKe
OCHOBHOW BHJI T€4eHHs — BeTpoBOil. IloneBble HccenoBanus, NPOBEIEHHbBIE 9
utonsg 1 25 okrsaops 2007 r., mOKaza M YTO NPH OAMHAKOBOM KOJIHYECTBE
paboTaromux 3HEeprodJ0KOB, PacXoAax TEIIbIX BOJ, HO pa3sHBIX HAIpPaBIECHUIX
U CKOpOCTSX BeTpa, TeMmmeparypax 3abmpaemoil m cOpachiBaeMOW BOABI
IUTOLIAZM TEIUIOBOTO 3arps3HCHUS M TEIIOBOTO BIMSHMS Pa3NUdYHBI U B Oosee
TENIbIil EPHOJ COCTABIIAIOT COOTBETCTBEHHO 7 1 19 KM, a B GoJiee XOIOIHbIi
- 1,5 u 15 kM’ MoxHo MPENONIOXKUTh, YTO HawOoJblliee BIMSHHE HA
pactipocTpaHeHHe  TEIUIOBOTO  3arps3HEHHS  OKa3bIBAIOT  TEMIIEepaTyphl
3abupaemoii u copaceiBaeMoii [lepmckoit 'POC BomeI.

IIpu BBeneHUM B CTPOM HOBBIX NPEANPUATUA IPENIOIATraeTCs
yBeIIMUeHHE cOpoca CTOYHBIX BOJX 4Yepe3 TOPOACKOM  KOJUIEKTOp C
TEMIEPaTypoi, KOTOpas W3MEHSETCS B OYeHb OONBIIMX MHpenenax: oT 6 1o
40 °C. Hcxons U3 NOTYYESHHBIX HAMHU PE3YJIbTaTOB, MOXHO MPEAINOI0KUTh, YTO
mpu cOpoce BOIBI ¢ TemImeparypoi, mpessimatomeii 20 °C, 30Ha TEIIOBOTO
BIIMSTHUSL MOXKET YBEIMUUTHCA. [ ompeneneHnss TOYHOH IUTOMAaIH TEIUIOBOTO
3arpsi3HEHMs ¥ BIMSHUSA HEOOXOJMMO MPOBEACHHE CIICINATBHBIX HCCIICOBAaHUH
C MCIONB30BaHUEM METOa MOAEIHPOBAHMUS.

IToxa3arenem TEIUIOBOTO 3arps3HEHUS SBISAETCS NU3MCEHEHHE COJCPIKAHUS
xucnopoga. Ilocne Ilepmckoit I'POC ormedaeTcss yMEHBbIIEHUE COAEpKAHUA
KHCIIOpOJia Ha MPOTSKEHMM BCEro HAaBUTALMOHHOTO mepuona. B kadecte
WHAUKAaTOpa TEIUIOBOTO 3arpsi3HEHUS ObUIM TNPUHATHl  3HAYEHHUS  €ro
KOHIIEHTpanuii y JHa. Pe3ynbTaTel aHamM3a MOKa3aiIM, YTO HanOoIee ONTyTHMO
BEJIMYMHA TEMIIEpaTyphl y IHa HU3MeHseTcd B Mae-uioHe (moutn 50%) u
ceHTsI0pe-okTsiope  (54,3%), colepkaHWe JKE€ KHCIOpOAA  HM3MEHSETCS
HE3HAYHUTEIbHO: B Mae-utoHe Ha 2%, B ceHTIOpe-okTs10pe Ha 15%.

Ilo pesympTaTam HallMX HCCIENOBAHWI B HABUTALMOHHBIA IIEPHOX I10
COIEPXKAHMIO KHUCIOpPOAa y JHa BOABl BOJOXpPAaHWIMINA B IIpenaenax
paccMaTpuBaeMoro paioHa COOTBETCTBYIOT 2 KJaccy KadecTBa (YHUCTBIEC), B
3UMHUN TIEpUOJ COAEp)KaHUE KUCIIopona u3MeHsercs ot 8,9 mo 12,7 M/’ 1
BOZBI OTHOCATCS TOKEe K 2 Kilaccy kadectBa (4uctbie). [lo Benmmumnae BIIK;
(3umotii BITKs usmensiercs ot 0,64 mo 0,65 MF/J_IM3, YTO COOTBETCTBYET | Kiaccy
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kadecTBa (o4eHb yncThie). ClieoBaTenbHO, cOpoc Temnbix Box [lepmckoit [POC
MIPAKTUYECKH He MOBIIUSII Ha KJIacc KauecTBa BOAbI o kuciopoay u BIIK.

AHanmm3 XUMHYECKOTO COCTaBa BOJIBI IOKA3all: 0 MaTepHaaM PeKUMHBIX
HabOroneHnii Bona Kamckoro Bomoxpanmwinmia B paifoHe r. JJoOpsHKa oTHECeHa
I'Y «llepmckuit HI'MC» no U3B k kinaccy «3arpssHeHHas», a no YKU3B k
KJIaccaM «O4YeHb 3arpsi3HEHHas» M «rpsA3Has». OCHOBHBIMH XUMHYECKUMU
3JIEMEHTaMHU, OIpPENENSIOIMMHI TaKue KJIAacChl 3arpsA3HEHUs], SBISIOTCS MElb,
Maprasrer u obmee xene3o. [To nanaemM 'Y «Ilepmckmii HII'MCy», ¢ 1997 rona
KauecTBO BOJbl YIyulllaeTcsi, HO BOJa BCE-TAaKU OCTAETCS «TPSI3HON», H
OCHOBHBIM HCTOYHHKOM 3arpsi3HEHUS SABIIAETCS IOCTYMAIOIIas BoJa U3 BEPXHUX
y4acTkoB BojoxpaHwiunia. Crnenyer OTMETUTh, 4YTO JaHHBIE PE3YJIbTAaThl
TOBOPSAT O MPAKTHYECKON HEM3MEHHOCTH XMMHUECKOT0 COCTaBa BOAbI M CTEIIEHU
€€ 3arpsA3HEHHOCTH.

IIpn anamm3e kadectBa Hamu Obl1 paccunmtan M3B mo pesymbraTtam
TTOJIEBBIX MICCIIEOBAaHUN. B pe3ynbrare ObUIH MOTYYEHBI CICIYIOINe JaHHEIC:

1) mokazarens 3B B Boge ot 28.09.2006 cocrasun 0,78. Takas Boma
oTHOcHUTCA KO 2 Kknaccy (uucrasi). Ipessimenue [1JIK xapakTepHO TONBKO [UIs
azot-autpuTa (1,03 nonm) m Hedrenpomykram (1,16 gomm).

2) snagenne M3B B Boge ot 13.03.2007 cocraBmio 1,28 (3 kiacc,
YMEpEHHO-3arpsi3HeHHasA), ¢ MPEBBIIICHUAME 10 aMMoHuil-uony (1,29), a3or-
Hutpury (2,36) u XIIK (2,48).

Pacuer UM3B mpoBoamics 1o wuMemomeMycs (3aJaHHOMY) TEpESUHIO
9JIEMEHTOB, YTO aBTOMATHUYECKU YJydllaeT IOKa3aTeldb, T.K. HET JAaHHBIX IO
MHKpO3JIeMEHTaM (X KOHLEHTpauus BbICOKA M TIPaKTUYECKH Bcerja
MIpeBBIIIaeT HOPMBI). M3 HMMEIOIUXCS MAaHHBIX MOXHO CHeNaTh BBIBOA, UTO
NPUHATBHIM [€peyeHb KOMIIOHEHTOB B IIOJIHOM Mepe He OTPaKaeT CTEIEHb
3arpsA3HEHHOCTU BOJBl BOAOXpaHMIUINA B paifoHe r. JloOpsHKa, OgHAKO AJL
o0oux TepuojoB (OCEHHET0 M 3MMHEr0) XapaKTepHO BBICOKOE COJepIKaHHe
OWOTeHHBIX BeIIeCTB. B OCeHHWI Tepuoj oOTMedaercs, KpoMe TOro,
MPUCYTCTBHE HE(PTENPOMYKTOB, a B 3UMHHHA — BBICOKHH moka3arens XIIK.
CopepkaHue KHUCIOpoJa M OHOXMMHUYECKOE €ero mMoTpeOjeHne ocTaeTcs
MIPAaKTUYECKH HEM3MEHHBIM (Pa3HHUIIA B KOHIEHTpaIsix 10%).

ITo marepuanam moieBbsIX HaOmonenwmid 3a 2006 m 2007rr. BO Bcex
cTBopax orMmeudaercs mpesbinieHne I[IJIK mo amMMoHMil-uOHY B 3UMHUN H
BecenHuit mepuoasl (mo 1,95 momm IIIK). B aBrycre oTmedaercss BBICOKOE
conepxanust BIIK (1,75 monu) Bbimie W Hike ropona JloOpsHKa; 4TO MOXKET
ObITh BEI3BaHO paboroir 'POC m cOpocamMu TpeAnmpusATHI BBIOIE W HIDKE
HaceJIGHHOTro MyHKTa. B mepuo Havyana BeCEHHETo HAlOJIHEHUS! KOHIEHTpalus
HedTenponykToB apocturaer 2,5 moneit IIJK, ocobeHHO BBICOKOE 3HAYCHUE
orMedaercss Bbime ropoya. XIIK st Bcex mpo6 mpeswimano T1JIK.
Konuentpauus ¢pypdypona cocrarisier MmeHee 1 Mr/i, mpu 3ToM HaOIrogaeTcst
YMEHBILIEHHE €r0 COJEepaKaHUs OT BepXHero creopa k HwxHemy (¢ 0,7 mo 0,4
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MI/J), TO €CTh WCTOYHHMK €ro IOCTYIUIEHHS HAXOAUTCs BbIme T. JI0OpSHKH.
Cozaepxanue Cynb(HUTOB M THOCYJIL()ATOB TAKXKE SBISECTCS HE3HAUUTEIBHBIM;
mpudeM Cynb(UTHl OBICTpO mepexomsaT B  cyibdarsl, mma kortopeix [1K
cocrapisier 300 mr/n. CrneayeT OTMETUTh, YTO COJIEp)KaHKHE B BOJHOW Macce
Bojoema Qypdypoia, cyabGUTOB U THOCYIb()ATOB OTMEYEHO TOJBKO B IEPUO
JeTHero KOHTponsa. M3-3a  smm3oaMvHOCTH  HaOmofeHH  (OTCyTCTBUE
MOHHTOPHHIA) CIOXHO CKa3aTh, ITIOYEMY OHHM HE OOHApyXEHbl B 3UMHHUH U
OCeHHMI niepros! HabmoaeHuH. [1o pe3ysnbTaTaM IpOBEICHHBIX UCCIIEAO0BAHMN
Ka4yecTBO BOJIbI B IIEPUOJI JIETHE-OCEHHEH cTaOMIM3alK YPOBHS BOJBI B palioHe
JloOpsSiHKM ~ MOXHO  CYMTaTh  yJOBIETBOPUTEIBHBIM. B pe3ynbraThl
UCCIIEOBAHUN B COOTBETCTBUM C TEXHHYECKUM 33/1aHMEM HE OBUTH BKIIFOUCHBI
KOHLCHTPAllUN TSDKENBIX METa/uIoB (Kele30, Melb, MapraHell), COJepKaHhe
KOTOpBIX (hopmupyeT 4 Kiacc KadecTBa BOJbl. MOXXHO NPENOI0XKUTh, YTO UX
BbICOKOe coxepxaHue (mo maHHBEIM 1Y «Ilepmckmit LII'MC») cBsizaHO C
€CTECTBEHHBIM (POHOM.

PacueTsl  BO3MOXXHOTO ~ W3MEHEHHUsl  COAEPXaHMA  HEKOTOPBIX
3arpsA3HAIOIIMX BEIIECTB B BOJIC BOJOEMA B CBSI3H C MpEATNoIaraeMbM cOpocom
CTOYHBIX BOJI COTJIACHO HOPMAaTHBaM, IPOBEICHHBIE IT0 porpaMMe «3epKayoy,
MOKa3aJli, 4TO CEpPbhEe3HOTr0 3arpsi3sHEHWs HccieayeMoro ydactka Kamckoro
Bonoxpanmmiia (p. Jlomosaroska — KamI'DC) He npousoiiner.

A.B. Kyaem, A.I'. Yepkammuna

Hayusb1ii ieHTp po06iieM 310pOBbS CEMBH U PEIPOIYKIIUH YETI0BEKa
CO PAMH, Hpkyrck

OLEHKA PUCKA V51 310POBbA IIOJPOCTKOB
B MPOMBIIIVIEHHBIX IEHTPAX HPKYTCKOMU OBJIACTHA

KauectBO oOkpyxaromieil cpenpl ONpeAensieT COCTOSHHE 3I0pPOBbs
YeJI0BeKa, U HAaUOOJBIIYI0 OMACHOCTh JUIS 370POBbS HACEICHUS MPEACTaBISICT
TEXHOTCHHAsI MIPUPOIHAs cpela U, MPEeX/e BCEro, 3arpsA3HEHHOCTh aTMOC(EpPHL.
OCHOBHBIMH HCTOYHUKAMH 3arps3HCHHS aTMOC(PEPHOrO BO3IyXa SBIIIOTCS
MPENNPUATUSL TEIUIODHEPTEeTUKH, MTPOMBIIUICHHBIE MPEANPUATHS YEepHOU H
[BETHOW METAJUTypIH{ U aBTOTPAHCIIOPT, OTXOIBI KOTOPBIX COMepKaT OoibIIoe
KOJIMYECTBO BpEIHBIX XUMHUYecKUX BewecTB [1,3]. Bkiag B 3arpszHeHue
BO3JyXa MPOMBILUIEHHBIX NPEANpUsATHI cocTaBiseT 58%, aBTOTpaHCHOpTa —
42%. ConepxaHue 3arps3HAIONIMX BEIMIECTB B aTMoc(hepHOM BO3ayxe Oolee
yem 100 ropomoB Poccuiickoit ®Denepannu pe3KO TMPEBHIINIAET MPENeTbHO
JONTYCTHMBIC CAaHWUTAPHBIMH HOPMAaMH YPOBHH, IPUYEM 32 IIOCICIHHE TOIBI
3HAYUTENBHO YBEJIUYMIOCH KOJMYECTBO BPEAHBIX BHIOPOCOB OT TPAHCIOPTHBIX
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CPEICTB B KpPYIHBIX TIOpOAax, AOCTUrHYB 37 MIH. ToHH B ron (Hoknan
IO.I1. TpytHeBa Ha «IIpaBuTenbcTBeHHOM dace» 3 nekadps 2008 roxa).

ITo pe3ynpTaraM COBPEMEHHBIX OTEYECTBEHHBIX M  3apyOeKHBIX
HCCIICIOBAaHUI XapaKTepHOE BIHMSHHEC AKOJOTHYCCKUX YCIOBHH Ha IeTedl M
MMOJIPOCTKOB TPOSBISIETCS. B YBEIMYCHUH YACTOTHI BPOXKACHHBIX IOPOKOB
pa3BUTHSA, XPOHHYECKUX 3a00NeBaHMM, TakuX Kak OONe3HH KpPOBH U
KPOBETBOPHBIX OpPTraHOB, CHCTEMBI KPOBOOOpAIIEHHs, KOCTHO-MBIIICYHOM
CUCTEMbl, DJHJOKpUHHBIE paccTpodctBa u Ap. [2,3,7]. MHexoms wu3
BBIIIIECKA3aHHOTO, BIIOJHE 3aKOHOMEPHO, YTO POCT SKOJOTHMYCCKH 3aBUCHMBIX
3a00JIeBaHIN Cpeay MOIPACTAIONIEr0 MOKOJICHHUS MPOUCXOANUT MPEKIE BCETO B
KPYITHBIX IPOMBIIIUICHHBIX PETHOHAX M TOPOJIax.

B Hacrosmiee BpeMs Ui OICHKHA COCTOSIHHSL 3OPOBBS HCIIONB3YHOTCS
IoKas3aresu, pa3paboTka U y4eT KOTOPBIX AOCTaTOYHO XOPOLIO HajlaKeHbI U
KOTOpBIE SIBJIAIOTCS. OCHOBOW TIPH COCTaBIICHWH OPTaHAMHU 3APaBOOXPAHEHUS
CTaTUCTUYECKUX oT4eToB. OnHOM u3 mpoOieM MpH OIEHKE COCTOSHHSA
OKpYKaroIIeH cpensl SBISIOTCA pa3paboTKa HOBBIX WM HCIIONB30BAHUE YXKE
HMEIOIINXCSI METOAMYECKHX IIOJXOM0B K OIIGHKE pPHCKa, CBA3aHHOTO C
XAMHUYECKUM 3arpsi3HEHHEM NPUPOTHON cpensl. B CBS3M ¢ 5THM  BO3HHKaeT
HEOOXOIMMOCTh OIEHUTH CHIIy CBSI3H MEXKIy BO3JCHCTBHEM W pa3BUTHEM
3a00yieBaHMs, T.€. DKOJOTMUYECKUI acmeKT mnpoOsieMbl. J{as Takoil oOleHKH
CYIIEeCTBYET IoKa3arenb oTHocuTenpHOro pucka (Relative Risk — RR), koTopsrii
MpeAcTaBIsieT co0OW OTHOIICHWE pHCKAa BO3ZHHKHOBEHHS  KakKOTO-JIMOO
3a00JIeBaHusl y JIMII, TOJBEPTraBIINXCS BO3JICHCTBUIO H3y4aeMOro (akTopa,
K PHUCKY HE MOJABEPraBIIMXCS 3TOMy Bo3leicTBuio [6]. RR xapakrepusyet
CIIy CBSA3M MEXOy Bo3zaeiictBueM u 3aboineBanmeM [7,8]. Uem Oosbmie
3HaueHne RR, TeM BakHee aTHONIOTHYECKast poiib akTopa (prcka). Ecmn RR=1,
To QakTop He OKasbBaeT Bo3neicTBusA. Eciam 3Hauennme RR mpebimiaer
eIMHHIly, TO CYIIECTBYeT JOCTOBEpPHAs CBA3b MEXJIy BO3HHUKHOBEHHEM,
gacToTOH 3aboneBaHMs W ACHCTBHEM H3ydaeMoro ¢akrtopa, M deMm OoJbIie
3HaueHne RR, COOTBETCTBEHHO Ba)KHEE STHOJIOTHYECKas poib (hakTopa (pHCKa)
[4]. B cuity BO3MOXXHOTO BIHMSIHHSI Pa3HOOOpPa3HbBIX CrieHU(pUIECKUX (aKTOpOB
(obpa3 ’KM3HH, YPOBEHb PAa3BHTHS MEIHIMHCKOTO OOCIYXHWBAaHUS H [Ip.)
9TOT  TIOKa3aTejb SBISIETCS OTHOCHTEIBHOM U OPHEHTHPOBOYHOM BETHUHHOM,
MpeIHa3HAYeHHOMN UL PpaHXHPOBaHUS HCTOYHUKOB OIMaCHOCTH,
CYIIECTBYIOUINX Ha HCCIeAyeMOl TeppuTopuH [5].

Hempto naHHOW pabOTHl SBWIIACH CpaBHHUTENBHAS XapaKTepPHCTHKA
MHOTOJICTHEH JMHAMHKH OTHOcHUTenbHOro pucka (RR) Bo3HHKHOBEHUS
OCHOBHBIX KJIacCOB 3a00JICBaHMH y TMOJPOCTKOB, MPOXKHUBAIOMIAX B KPYITHBIX
MIPOMBIIUIEHHBIX IeHTpax Mpkyrckoit obmact B 1996 m 2006 rr. I'oponma
Amnrapck, bparck, UpkyTck - KpymHeiIe npoMbIlUIeHHbIE IEHTPbl BocTouHOM
Cubupu, BKIIIOYCHHBIC B [IpHOPUTETHBIN CHHCOK TOPOJOB C CAMBIM BBICOKHM
ypOBHEM 3arpsizHeHus atMocepbl. OCHOBHBIMH 3arpsI3HUTEISIME OKPYKAIOIIEH
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cpenpl B AHrapcke SIBISIOTCA: mpednpustus Hedrexummu u  TOI]
(dopmanbnernn, Oens(a)uupeH, OKCHI YyIJepola, OKCHIbI a3oTa, (EHOI,
aMMHaK, JWMETHIAMHH, CyMMapHBIE VYIJIEBOXOPOABI); bpaTck 3aHMMaer
BeAyllee MECTO II0 IPOW3BOACTBY AaTIOMHHHUS, APEBECHHBI, LEIUIIONO3bI,
MJIOMAaTepHaIoB,  DJIEKTPOSHEpPruH  (MeTWiIMepKanTtaH,  OeH3(a)nupeH,
¢TopucThIil Bonopon, Gpopmaibaerui, GeHos, CBUHEL, OKCUIIBI a30Ta, (TOp-Tras,
TBEpAble (TOPUIBI, CEPOBOROPOA, cepoyriepon). B Hpkyrcke, kpymHOM
00JIacTHOM IIEHTpE, BEIyIIee MECTO B 3arpsi3HEHHHM aTMOC(epHOro BO3Iyxa
3aHMMAIOT BBICOUAMIINe KOHUEHTpauuu O0eH3(a)nupena (popMalibaerun, OKCua
yIIIeposa, OKCHIBI a30Ta, YIJIEPO.l YepHBIH, (heHOI, B3BEIIeHHbIE BemecTsa) [1].

B kauecTBe KOHTPOJBHBIX TEPPUTOPUII PAacCMAaTPUBAIKCH IOKA3aTesN
o0eit 3aboaeBaeMocTH 1O obOparaemMoct B T. Ycrh-KyTte, UepemxoBo u Verh-
WnumMcke, rae ypoBHM 3arpsi3HEHHMs aTMOC(EpHOro BO3[yXa HE MNpPEBBIILAIH
MIPEIETHHO IOy CTUMBIX KOHIICHTPAITHH.

Pesynbrarel uccnenoBanus mokasanu Bbicokue 3HaueHus RR B 2006 .
PaccmarpuBanoch BO3HHUKHOBEHHE HOBOOOPAa3OBaHMH Yy TOJPOCTKOB B
AHrapcke, NpHYeM 3a HCCICAyeMBIH IepHoA HaOIIoJaeTcs pOCcT 3TOTO
mokazarens ¢ 1,2 mo 2,5; B Bpatcke 3apermctpupoBaHbl Hambojee BBICOKHE
3HAYCHMsI OTHOCUTEIBHOTO pUCKa JUIsl HoBooOpa3oBanuii (2,5 B 1996 1. u 2,7 B
2006), ©Oone3zneit HepBHOH cucremMbl (1,2 u 2,5), cepaedyHO-COCYAUCTOM
natonoruu (0,6 u 2,5), BpoxaeHHoi maromoruu (2,0 u 2,8) u, ocobeHHO,
Oone3Hell KOCTHO-MBIIIEYHO CHCTEMBI — IIPEBBINICHHE IIOKa3aTelel
OTHOCHTEJIBHO JIAaHHBIX KOHTPOJIBHBIX PaiiOHOB COCTaBHJIO 3,6 MPH OTCYTCTBHH
pucka B 1996 romy (0,3). Takolf 3HAUMTENBHBIA POCT TMOKa3aTesst
OTHOCHUTEIBHOTO PHCKA MOXXHO OOBSICHUTh BBICOKUMH KOHIICHTPALUSIMH
¢dTopunoB B atMochepHOM Bo3ayxe T. bparcka. B MpkyTcke 3aperncTpupoBan
BBICOKHM HPUPOCT 3a AECATHIETUEC 3HAUEHUH OTHOCUTENBHOTO pucka OonesHeil
kpoBu (0,8-2,0), cepmeuHo-cocyauctoii maromorun (1,6-3,4), opraHoB
MOuYeroyioBoii cuctemsl (1,7-2,2) 11 BpOXKICHHBIX TOPOKoB pa3Butus (1,8-3,0).

Takum o0pazoM, B NpOMBINUIEHHBIX LeHTpax VpkyTckoit obnacty,
ocobenHo B bparcke u HpkyTcke, OCTarOTCsl CepbE3HEUIIMMH MPOOJIEMBI
OTHAJICHHBIX TOKCHYECKHX 3((exToB (0OIETOKCHYECKHEe, KaHIIEPOTCHHbIC
HEHPOTOKCHYHBIE, T€HHOTOKCHYHBIC) 3arpsA3HEHUsI OKpYXAaIOIIeH Cpexabl, a
pe3yJIbTaThl  aHAIM3a JUHAMMKH IOKas3aTelied OTHOCHTENBHOIO PHCKa
HapymeHuH 370pOBbs IMOAPOCTKOB MOATBEPXKAAIOT 3HAUUTEIBHYIO POJb
3arpsi3HEHHsT  aTMOC(EpHOTO BO3AyXa B (OPMHPOBAHMM 3SKOJIOTMYECKOTO
HeOuaromnoxy4ust B roposax. [lomyueHHble pe3yabTaThl HO3BOJAT B AaTbHEHIIEM
OIIPE/ICJIUTh TIIABHBIC 33/1a4 MPU peaM3aliii LEJIEBbIX KOMIUIEKCHBIX Mep IO
€T0 YMEHBIICHHIO.
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C.A. Kypoaan', O.B. Kienukos’, C.A. Enpunues’

1 v v
Boponexckuii rocy1apcTBEHHBIH YHUBEPCUTET
2 .
LlenTp rurueHs! u snuaeMuosorun Boponesxkckoii obnactu, Boponex

3KOJIOTMYECKU PUCK U 3JOPOBBE HACEJIEHUSI
B YCJOBUSX TEXHOIT'EHHOT' O 3ATPSI3HEHUSA I'OPOJICKOMN
CPEJbl OBUTAHUSA (HA TIPUMEPE r. BOPOHEXA)

CoBpeMeHHBIE  TIPOMBINUIEHHBIE TOpPOAa — ILEHTPBl  OCTPEHIINX
9KOJIOTMYECKUX ~ TPOOIIEM. Ha (¢one Bo3pacramoomero TeXHOICHHOTO
3arpsA3HEHMs] Cpelbl OOWTaHWA y HAceNeHHs MHOTHX  KPYNHBIX TOPOIOB
MIPOSBIIAIOTCA SKOJOTHYECKH OOYCIOBIICHHBIC 3a00JIEBAHUS, UTO ONPEAEIICT
aKTyaJbHOCTb H3y4YCHHUsS MEXaHH3MOB ()OPMHPOBAHMSA 30H IKOJOTHYECKOTO
pHCKa U IyTel 0340pOBIEHUS TOPOJACKOM Cpebl OOUTaHMUS.

Ha npumepe ropoga Boponexa — kpynHeiIero npoMsIIEHHOIO LEHTpa
LentpansHoro YepHozeMbss — H3y4eHa POJIb TEXHOTEHHBIX W IPHUPOIHBIX
(axTopoB B (pOpMHPOBAHHM 3arps3HEHUsS] BO3MYNIHOIO OacceifHa M TOYBHI, a
TaKXKe IIPOBEJCHO 30HUPOBAHUE BHYTPUTOPOACKOIO IPOCTPAHCTBA II0 YPOBHAM
DKOJIOTMYECKOTO PHUCKA [UId HaceneHus. MeTonuuecKkni Mmoaxol K OLEHKE
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9KOJIOTMYECKOrO PHUCKa BKIIIOYAN (POPMHUPOBAHHE 0a3 IKOJIOr0-TeOXUMHUYECKUX
JAHHBIX MO KaueCTBY IOPOACKOH Cpeibl U OOIIECTBEHHOI'O 3[0POBbS, OLEHKY
pucka Ha ©0a3e BEpOATHOCTHO-CTATUCTUYECKHMX METOJOB M  MEIUKO-
9KOJIOTHYECKOE 30HHPOBAHHE TIOpoJa C IIOMOIIBI0 T'€OMH(OPMAIMOHHBIX
TEXHOJIOTHI.

UccnenoBansl yciaoBus (GOpMHpOBaHHMS SKOTEOXHMMHYECKHX IOJIEH B
YCIIOBHSIX HHTEHCHBHOM TEXHOT€HHOM Harpy3KHM Ha TOpOICKYIO Cpexy, B
MIPOCTPAHCTBEHHOM  Pa3MEIIEHHH  KOTOPBIX HpOSIBISAETCS ekt
KOMOUMHHMPOBAaHHOTO BO3JACHCTBUS HAa OpPEOBbl 3arpsA3HEHUs MPOMBIIIEHHO-
TPAaHCIOPTHOII ~ MHGPACTPYKTYpHl  (MIPUYPOUYCHHOCTh 30H  IIOBBIIIEHHOTO
3arpsi3HEHHST K TIPOMBIIUICHHO-TPAHCIOPTHBIM  O0BEKTaM  3KOJIOTHYECKOTO
pHCKa), apXUTEKTYypPHO-IUITAHUPOBOYHOH CTPYKTYphl (KOHIIEHTPALMsS OPEOJIOB
3arpsA3HEHUS B MHKPOpPaliOHaX € ILUIOTHOM MHOIOITaKHOM 3aCTPOMKOU C
MUHUMAIBHBIM ~ YIWYHBIM  O3€JICHEHHEM) U  a’paluoHHOTO  (akTopa.
JlocTroBepHasi MONOXKHUTENbHAS KOPPEISIIUS ~ aTMOC(EPHOrO M IIOYBEHHOTO
3arpsA3HEHHs TI0 CyMMAapHBIM HMHIEKCaM 3arps3HEHHs Cpelbl CBHIETEIbCTBYET
00 a’poreHHOM MexaHu3Me POPMHUPOBAHUS TIOJIEH MOYBEHHOTO 3arPs3HEHUSI.

OTMedeHa pa3nnyHas KapTHHAa (OPMHPOBAHMSA 30H adpOTCHHOTO
3arpsA3HEHMs] MO Ce30HaM Troja. Tak, B XOJNOJHBIM MEpUoJ] YCHIUBAETCS
3arpsi3HEeHHe OOLECTBEHHO-IEJIOBOrO [IEHTPa (B «OCTPOBAX TEIIay), a B TEILIBII
Iepuo]; — OKPAaWHHBIX  WHIYCTPHAIBHO-Pa3BUTBIX  MHKPOPAOHOB M
MIPOMBIIIEHHBIX 30H. 30HBI MaKCHMAaJbHOTO 3arpsA3HEHUst aTMocheps
INPUYpOYEHbl K MOJABETPEHHBIM, IPEUMYIIECTBEHHO CEBEPO-BOCTOUHBIM
CEKTOpaM CaHUTapHO-3AIMUTHBIX 30H MPOMBIIIIEHHO-TPAHCIOPTHBIX 0OBEKTOB
W TpWICeTAloINX K HHAM JKWIBIX MHKpopaiioHoB. Hambomee cummpHOE
3arpsi3HeHHe aTMocdepsl HabMogaeTcsl Ha TEPPUTOPHN OOILIECTBEHHO-AEIOBOTO
LeHTpa (Ha cirycke oT mp. PeBomronuu k YepHaBCKOMY MOCTY U Ha IEpEKpecTKe
yin. Crenana PasmHa — yn. MaHexxHas) M TNPOMBIIIIEHHOTO MHKpOpaioHa
«MarmmmeT» FOro-BOCTOYHOTO JIEBOOEPEKHOTO CeKTopa ropoma.  Bricokas
3alBUICHHOCTh BO3JYLIHOrO 0OacceiiHa B YCIOBHAX IUIOTHOW TOPOJCKOM
3aCTPOWKM 3THX MHUKPOpPAllOHOB CO3/[aeT 30HY JIOKAIbHOTO SKOJOTHYECKOTO
pucKa.

«Ouaru» atMocepHOTo 3arpsI3HEHNS aKTUBU3UPYIOTCS B TETUIBIN IIEPUO
rojia, npuueM B (JOPMHUPOBAHUH 30H TEXHOT'€HHOT'O 3arps3HEHUS ONPEAEICHHYIO
«KOPPEKTHPYIOIIYI0 pOJb» WIPAIOT a’palldoOHHBIE (AKTOPEl B  YCIOBUAX
KOMOWHHMPOBaHHON TOPOJCKOI 3acTpoiiku. OCHOBHBIE «a3pOANHAMHYCCKHUE
KOPUAOPBI», TI€ CHIDKAETCS 3arps3sHEHUE Cpelbl, CBA3aHbl C aKBaTOpHell
BHYTPHUTOPOJICKOTO BOJIOXPAHUIIHIIA, a TAKXKe C ()parMEHTaMH HU3KOITAXKHOHN U
KOTTEPKHOIM 3aCTPOHKH IOr0-3alaJHOTO M JIEBOOEPEKHOTO CEKTOPOB TOPOAA.
bornee  3arpsAsHeHHBIMH  SBIIAIOTCS  MHKpPOPAWOHBI,  pAacHOJOXEHHBIE  C
MOJBETPEHHON CTOPOHBI OT MPOMBIIIEHHBIX 30H U KPYIHBIX aBTOMarucTpanei
mpu mpeoOnafaromiel  «CTPOUHON»  MHOTOATAXHOM KHIOH  3acTpolike,
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BEINONTHSIONICH OaphepHyI0 (DYHKIHIO Ha IyTSIX pa3sHOCa MOJUIIOTAaHTOB II0
BO3AYXY.

HccnenoBana  CTpykTypa  3arps3HEHHMS  IOYBEHHOI'O  IIOKPOBA
He(pTEIPOAYKTAMH U TsDKeNbIMU MeTaiiamu (Zn, Cu, Pb, Ni, Cr, Mn). OO0rmii
YPOBEHBb 3arpsi3HCHUS IOYBBI HE(PTEIPOAYKTAMH U TSOKEIBIMH METaJUTaMU
YMEPEHHBIN C OTAEIbHBIMU «OUaraMim» HKCTPEMalbHO BBICOKOTO 3arps3HEHMS.
Haunbonpmee 3arps3HeHre MOYBEHHOTO MOKpPOBa HAONIOMaeTCss Ha YYacTKax
KOHIICHTpAIHU JIOKaIBbHBIX MHUKPOTIOHIKCHU I pembeda, BOJIH3U
MIPOMBIIUICHHO-TPAHCIIOPTHBIX CHUCTEM JIEBOOEPEKHOTO CEKTOpa ropoia MW Ha
IUTAaKOpe LEHTPAJIbHOTO CEKTOpa. BOJBIIMHCTBO IOYBEHHO-TEOXUMHUYECKUX
AHOMAJIM PACIIONIOKEHBI BIOJbh KPYIHBIX aBTOAOpPOr Topoja (BOMM3M yiI.
Bopommnosa, I'pammm, 9 SAnBapst, Jlennnckoro mp.). boxee «4ucteie» 30HBI
ropoja Kak Mo aTMOC(EpHOMY, TaK U NOYBEHHOMY 3arps3HEHHIO OTYETIIHBO
TATOTEIOT K BHEIPOMBINUICHHBIM, «CHATBHBIM» MHKpOpaiioHaM (MHKpPOpaHOHbI
«CeBepHBII» U «ATPOYHHUBEPCUTET»).

YcTaHOBICHO, YTO Ba)KHOE 3HA4YCHUE B (HOPMHPOBAHHU IOJCH YKOIOTO-
TE€OXUMHYECKOTO 3arpsi3HEHUS TOPOACKOW Cpenbl, MOMHMO IPOMBIILIEHHO-
TPaHCIIOPTHOI HMHOPACTPYKTYPH, WMEIOT peibed, TpagoruIaHMPOBOYHEBIE
(dakTOpBl W a’palMOHHBI PEKUM BHYTPH TOPOICKOW 3acTpoiiku. [axe B
OTHOCHUTENBHO HEOONBIIMX KOTJIOBHHAX  KOHIIEHTpAIUs  3arpsa3HUTeNeH
aTMocdepsl U 0COOEHHO IOYBBI, KaK IPAaBMIIO, 3HAYUTEIHHO BHIIIE, YeM Ha
BO3BBIIEHHOCTSIX. Tak, B paiioHe yin. TpaHCIOpTHasE B HEZOCTATOYHO
MPOBETPUBAEcMON HH3WHE CQOPMHpOBajach 30Ha JOBOJIBHO BBICOKOTO
3arpsi3HeHHe aTtMocdepsl. CKIOHOBBIH penbed yCyryOnseT IOBBIIIEHHOE
3arpsA3HEHHsT aTMOC(epHl U MTOYBHI Ha CIycke K YepHaBCKOMY MOCTY W3 IIEHTpa
ropoma. B To jxe Bpems Ha OoipIIel YacTH Kak IPaBOOEPEKHOHW, Tak M
neBoOepekHo HabepexkHbIX BOPOHEKCKOro BOJOXPaHUININA U ONU3IEekKAIUX
MPUIETAIONINX K HUM MHKPOpPAilOHOB, PacIOJIOKEHHBIX B «HHU3KOM» CEKTOpe
roposa, MOBBIIICHHOTO 3arps3HEHHs atMocepbl M IMOYBHl HE OOHApyKEHO
BCJIEJICTBUE, BUANMO, XOPOIICH a’parni JaHHOW NPUAKBAIBHOM 30HBI.

B wmenom, onHako, 3arps3HEHUE JIEBOOEPEIKHOTO HHIYCTPUAIBLHOTO
CEeKTOpa ropoja ycwiuBaeT (GaxkTop penseda u po3sl BETPOB, MOCKONBKY 3TOT
CEKTOp SBIACTCS «IIPHEMHHKOM» OTXOMSAIINX BEIOPOCOB IPaBOOEPEIKBS IPH
0CJa0JIAIONICH POJIH AKBAIEHON 30HBI BOJOXPAHIIIHIIIA.

Ilo opuruHanbHOM METOAMKE HaMM IPOBEACH AaHAIU3 HAIPaBIICHUI
BHXPEBBIX  IIOTOKOB, CO3JAIOIIUX  CBOCOOpasHBIE  «adpOANHAMHUYECKHE
KOPUAOPE» W 30HBl aKKYMYJSIIMHA aTMOC(EpHBIX 3arps3HEHHH B TOpoJe.
VYCTaHOBICHO, 4YTO B JIOKAIBHBIX y4acTKaX ropofa ¢ HauOOJBIIAM HAHOCOM
CHera B 3UMHHI INEPHOJ MOTYT OCAKIATHCS U aKKyMYJIHPOBAaThCS BpEIHBIC
BEIIECTBAa, TIPHHOCHMBIE C BETPOM H aTMOC(epHBIMH OCaIKaMH OT
MIPOMBIIUICHHO-TPAHCIIOPTHBIX HCTOYHHKOB, & Ha Yy4acTKaX C JOCTaTOYHOI
IIPOAYBAEMOCTBIO, TJI€ CHEI HE HaKallJIMBaeTCs, a BbICOTA CHEXKHOTO IIOKPOBa
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HWKE, YPOBHU 3arps3HEHUS IMOYBBI XMMHYCCKHMHU BEIECCTBAMH CHIDKAIOTCS.
IIpocnexxuBaercss mpsiMast JOCTOBEpHAs KOPPENAIMOHHAS CBA3b CpenHeil
CTEIICHH MEXIy BBICOTOW CHEXHOTO TIOKPOBA M COJCPKAHUEM PAAA TIKEIBIX
METaJIJIOB B TOYBEeHHOM ToKpoBe (Pb, Mn, Ni) .

YCTaHOBICHO, YTO «OTBETHAs pPEaKIUsI» HACEICHHs Ha TEXHOI€HHOE
3arpsAi3HEHHE MPOSBISLETCS B JAOCTOBEPHOM YBEIHUYCHHH 3a00JIEBa€MOCTU Kak
B3pOCIIOTO, TaK M JETCKOro HaceleHHs (0coOeHHO Oomne3Hedl KpoBH H
KpPOBETBOPHBEIX OpPraHOB, OPraHOB AbIXaHWs1). Hambosee CHIIBHBIC KOPPEISIIUU
HAOJTIOAIOTCS MEXIy 3a00JIeBAEMOCTBIO JETCKOro (MY>KCKOI'0) HAcelIeHUs U
3arpsA3HEHHeM aTMocdepsl B XOJOAHBIA IEpHON Troja Ha (OHE CEe30HHOTO
YXYOIIEHAS 3KOJOTO-KIMMATHYECKUX YCIOBHH CpeAbl XHU3HH TOPOICKOTO
HACEJICHUSI.

PeanusoBaHHBIM Ha IpUMEpe KPYNHEHIIEro IPOMBILLIEHHOIO LEHTpa
Hentpanpaoro YepHozembs (ropoga BopoHexa) METOAMYECKWH MOIXOJ K
BBIJICJICHUIO 30H DKOJOTMYECKOTO PHCKA BIIOJHE MOXET OBITH IPHMEHHM IS
OIEPAaTHBHOTO JKOJIOTMYECKOTO KOHTPOJS ¥ MOHHTOpPHHTa. B  ycnmoBumsx
MIPEUMYIIECTBEHHO a)POreHHOT0 MeXaHu3Ma (hOPMHUPOBAHHS 30H TEXHOT€HHOTO
3arpsA3HEHHUST TOPOACKOH  cpensl  S()(EeKTHBHBIM  SBISETCS HKOJIOTO-
TCOXUMHYCCKHI MOHUTOPHUHT B 30HAaX AKOJOTMYECKOro pHcKa. BHeapeHme
npeaIaraeMoi CUCTeMbl ONTHUMHU3ALMOHHBIX MEPONPUATHIA IS 0340POBICHUS
OKpYJKafomied Cpeabl  MPOMBINIICHHO-PA3BUTOTO TOPOAA OPHEHTHPOBAHO,
MpeXIe BCEro, Ha peIIeHHe TpeX MPUOPHTETHHIX 3a1ad (MOIEPHU3AIIHIO
ABTOTPAHCIIOPTHBIX cerel, KOHTPOJIb BEIOPOCOB TPEATIPHATHHA
TETUIOPHEPTETUKH, O3€JICHEHHE BHYTPUTOPOJICKOIO MPOCTPAHCTBA), PeaTu3aliusl
KOTOPBIX ITO3BOJIUT IIOSTAIHO CHW)KATh PHUCK TIOSBICHUS 3KOJIOTHYECKH
00yCIIOBIICHHBIX 3200JICBaHUI CpPEeAN HACENICHHS TOpOJa.

B.A.Hukudoposa, A.A.Huxudoposa, E.H./lyopoBuna,
H.B.KampIlIHNKOBa

Bpatckuil rocy1apCTBEHHbI YHUBEPCUTET

OILIEHKA 1 YIIPABJIEHUE PUCKAMHN KAK OCHOBA
MPUPOTOOXPAHHOM MOJIMTUKA

Cpenn Hamboiee BaXHBIX M3MEHEHHH B NPHPOJOOXPAHHON ITOJIMTHKE
Pa3BHUTHIX KalMTAINCTUYECKHX CTPaH, BO3HUKIIMX B cepenune 80-x rogoB XX
BeKa, ObUIO MpPHU3HAHHME POJIM OLCHKH PHCKOB M YHPABIEHHS PHCKAMHU IPHU
NPUHATHNA peleHui B cdepe SKONOTMM W OXpPaHbl 3H0POBbSI HACENCHUS.
lepBonawaneHo B CIHJA w jgpyrux crpaHax B DKOJOTHMYECKUX
3aKOHOAATENLCTBAX KaK IapajJurMa BBIIBUTanoch TpeOOBAHUE yCTAHOBJICHHUS U
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COOJIIOICHUSI HOPM COZIEPKaHHsl XUMUYECKHX M OMOJOTHYECKNX 3arpsA3HUTEICH,
WHTEHCUBHOCTH (GHU3H4YecKuX (akTopoB mist obecredeHHs OXpaHbl 310POBb
HaceJieHns. B 0CHOBE 3TOro mMoaxo/a JIeKUT KOHIIETIUS TOPOTrOBOCTH ICHCTBUS
¢daxkrtopoB. @DakTHYECKM HMEHHO OHa MHCIOJB3yeTcss B  OOJIBIIMHCTBE
3aKOHOJATENbHBIX Y HOPMATUBHBIX AaKTOB II0 OOECHEUCHUIO OXPaHbI
OKDY>KaIOLIEH cpellbl U 3J0POBbs HACEJICHUS B HAlLIEH CTpaHe.

Ho mpakTrka mocraBmia BOIPOC O TOM, YTO OyJOeT HPH NPEBBIICHUN
HOPMAaTHBOB, TPH HAJIMYUM HECKOJBKHX (PaKTOpPOB Ha YPOBHE HOPMATHBHBIX
BEIMYMH M Jake HI)Ke, UX KOMOMHHMPOBAHHOM, KOMIUIEKCHOM, COYETaHHOM
nevicteun? Kakue M3MEHEHHs 3[0POBbSI HACENCHUS M IKOJOTMYECKHX CHUCTEM
BO3MOXHBI? KakoB pHCK BO3HHKHOBEHHS TEX WM HHBIX 3a00JeBaHMH,
JeMorpau4eckux ¥ OKOJOTHYCCKHX U3McHeHmi? Kakod pHCK MOXHO
MIPU3HATH MpUEMIIEMbIM?

B pesynpTare MOMBITOK OTBETHTH HA 3TH BOIIPOCH! BO3HHUKJIA JOCTaTOYHO
IIPOTUBOpPEUNBAsi OOJACTh OLECHKU SKOJOTMYECKHX PUCKOB. BbIIM BBIIEICHEI
Hay4YHas CTOpPOHa IPOOJIEMBI — OIEHKAa PUCKA M IPAKTHYECKas — YIpaBJICHUE
pHCKOM.

Or1eHKy pricKa MOXHO OTIPENIENIUTh KaK XapaKTePHUCTHKY ITOTEHIIHAIBHOTO
JEHCTBUSL Ha 370pOBbE YEIOBEKA M OKPYXKAIOIIYI0 Cpely HeOIaronpusTHBIX
(aKTOpOB ¢ YCTaHOBJICHHEM KayeCTBEHHBIX M KOJIMYECTBEHHBIX OIIEHOK JUIs
peanbHBIX ycnoBuil. OOBIYHO OHA pPAacCMAaTPHUBACTCAd KaK YeTHIPEXITAITHBIN
mponecc. IlepBeiii sTam — pacnozHaBaHuMe omacHOCTH. OH  COCTOMT B
OIIpE/ICJICHNY, CIIlyYalHO WJIM HET BO3JCHCTBHE HEKOTOpOro (Qakropa
ACCOLIMUPYETCS] C OIpPENENICHHBIMH H3MEHEHHSIMHU 3]0POBbS U COCTOSHHA
OKpy>xaroleil cpenpl. s oTBeTa Ha [aHHBIA BONPOC HCHIONB3YIOTCA TpPHU
OCHOBHBIX UCTOYHHKA MH(pOpManuu: 1) 3KcepuMeHTaIbHBIE UCCIIEN0BAHUS, 2)
KIMHAYeCKue HabmroneHus, 3) anuaeMuoiorundeckue ucciaenoanus. Kaxsrit
U3 HUX HMEET CBOM OrPaHMYECHUS M IIPH HEIPaBIIBHOI TPaKTOBKE MOXET
NIPUBECTU K JIOXKHOMY BBIBOAY. BTOpOH 3Tam — oleHKa 3aBUCHUMOCTEH «J103a-
spdexkr». OH 3akmoyaeTcsi B ONHCAaHWM  B3aWMOOTHOLICHUH  MEXIY
JNEHCTBYIOIIECH WM TMOJyYeHHOW 1030M (KOHUEHTpalueil U T.I.) U YacTOTOM
MIPOSIBICHUH OTPUIATEIBHOTO TIOCIEICTBHSA, ITOCTPOCHHH MaTeMaTHYECKUX
Mojeneil. 31ech TakkKe HMEITCA 3HAYMTENbHBIE TPYIHOCTH, CBS3aHHBIE C
OIPaHUYCHHOCTHIO0 0a30BOro Marepuana, AUGQY3HBIM XapaKTEpOM CBS3EH,
BBICOKOM HEYCTOMYMBOCTHIO cHcCTeM. TpeTuil 3Tam — OLEHKa BO3JEWUCTBUS B
peanbHBIX ycnoBusAX. OH BKIIIOYAET ONpEJENICHHE: HMCTOYHHUKOB OINACHOCTH,
pacnpocTpaHeHHsI U BO3MOXHOW TpaHchopManuu (akTOpoB B OKpy’Karomliei
cpelle; peajbHBIX YpoBHEH (hakTopa B 00BEKTaX OKPYXKAIOIIEH Cpeibl; BpeMEHN
BO3JICHCTBHS (paKTOpa; peaibHbIX 103 (KOHIEHTpauui) ¢akTopa B OpraHU3ME;
pasMepa M XapakTepa NOMyJISLNH, ToABeprawlleiica Bo3aercTeuo. YeTBepTslil
9Tall — XapakTepucTuka pucka. OH 3aKIoyaeTcs B MHTErpaluHu  Tpex
BBIIICYKA3aHHBIX ATAlOB U MPUBOJUT K IOJYYCHUIO OLIEHKH, BBIpakaeMoil B
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MPOTHO3E€ YACTOTHI YBEJIMYCHHS HETaTHBHOTO TOCIEACTBUs. Hampumep,
BEPOATHOCTH JIOTIOJTHUTENIbHBIX cMmepreit oT 3JI0Ka4e€CTBEHHBIX
HOBOOOpa30BaHWN Ha MUJUIMOH XkuTesed. EcTecTBeHHO, 9TO BO BCEM, UTO MBI
JieTlacM, CYIIECTBYET ONpENeNIeHHBIH pHCK. [103TOMYy YCTaHOBICHHBIH PHCK
JEHCTBHSL (paKTOpa COOTHOCHUTCS C U3BECTHBIMHU (HampuMep, PUCK yOHWIiCTBa,
ABTOKATacTPO(bI, KypeHHs U T.I.), YTO TO3BOJSACT IaTh MPABUIBHYIO OLICHKY
mpoOJeMsl AeHCTBHSA MaHHOTO (akTopa. YIpaBiIeHHE PHCKOM — MPOIECC
TIPUHATHS PEIICHHS, KOTOPHII MPOM3BOANTCS HA OCHOBAHUH OIICHKU PHCKA.

Kak BHOHO W3 NPHUBEICHHOTO MaTepHaia, OLEHKA PHCKa SBISETCS
CJIOKHOHM, JOpOrocTosAImeH, MpoJODKUTEIbHON paboToil. OHa BKIIOYAET psif
HEOIIPeAeTICHHOCTeH OOBEKTHBHOTO M CYOBEKTHBHOTO Xapakrepa. Ho maHHBII
IyTh MOXKHO MPH3HATHh JAOCTATOYHO 3(P(PEKTUBHBIM HPH COBPEMEHHOM YpPOBHE
pa3BUTUSA 3HAHUH.

[IpakTHyeckoe UCTOIb30BAHNE OIEHKH PUCKOB U TeM OoJiee YIpaBIICHHS
pPHECKaMH B HalIel CTpaHe OTPaHIMYCHO HE TOJIBKO HAYYHBIMH M METOAHYCCKAMHU
TPYAHOCTSIMH, YKa3aHHBIMH BBIIIE, HO M OTCYTCTBHEM 3aKOHOAATEIHLHON 0a3bl
MIPUMEHEHUS JaHHOTO TO0JX0/a. B CBSI3M ¢ 3TUM JasbHEHIINEe MEePCIIEKTUBEI €T0
pa3BUTHS JOJDKHBI BKJIIOYaTh: 1) HapaboTky W 0000meHHe (GaKTHIECKOTO
MaTepuaia il (GOpMHPOBaHHUA 0a3bl UCXOTHBIX JAHHBIX B LENAX IPOBEICHUSL
OLICHOK U TPHUHATUS pelieHuil; 2) COBEpUICHCTBOBAHME METOAMYECKUX
MOXO0JI0B; 3) CO37aHHe 3aKOHONATENLHBIX OCHOB JUIsI BHEIPEHWS METOa B
MIPAaKTHUKY.

B.A. Hukudoposa, T.I'. [lepueBa, U.B. KamplminukoBa
bpaTckuil rocy1apCTBEHHbIH YHUBEPCUTET

OLEHKA 3KOJOI'HTYECKOI'O PUCKA, CBA3AHHOI'O
C XUMHNYECKUM 3AT'PASHEHUEM ATMOC®EPBI

T'opon bpaTck sBnseTcs OOHMM N3 BaKHBIX IPOMBIIIICHHBIX IICHTPOB
Upkyrckoit  obmactn. Ha  orpaHHYeHHOH  TEPPUTOPHH  PACIIOIIOKEHBI
KpyHHEHIINe NpeanpusiTus pasiiMuHbIX oTpacieil. Bexymas ponb B cTpykType
MPOMBIIUIEHHOCTH  TOpoJa  HPUHAUICKUT  CICAYIOIIMM  OTPacieBBIM
KOMIUIEKCaM:  3JIEKTPO’HEPIreTHKEe,  JIECHOHW,  JiepeBooOpabaThIBaromIei,
LIEJUTIOJIO3HON TIPOMBIIIEHHOCTH W NBETHOW MeTaryprud. IloBBIICHHBIH
YPOBEHb  3arpsi3HEHHMs  aTMOC(EpHOrO  BO3AyXa ropojga  OOYyCIOBIICH
MOCTYIUIEHHEM B aTMoc(epy 3HAUMTEIbHBIX MacC 3arps3HSAIONIMX BEIIECTB OT
CTaIlMOHAPHBIX MCTOYHHMKOB M aBTOTpaHcHopTa. OCHOBHBIMH CTAI[HOHAPHBIMHU
ucrouHuKamu atMmocdepsl sBistorces: OAO «bpatckuit amOMUHUEBEIH 3aBOI -
68 %; mpennpusitus ternosHepretuku (Mpkxyrckue TOIl — 6,7, «CesepHble
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TerioBble ceTn») — 22 %; OAO «llemton103H0-KapTOHHBIH KoMOuHaT) 1 OAO
«bpatckommaexcxonuHry - 8%.

AJMMHHMCTPAaTUBHO TOPOJA pa3lielleH Ha Tpu OKpyra — lLleHTpanbHbIH,
Magyrackuii un  IlpaBoOepexHbld. CIOXKHUBIIAACA JKOJIOTO-THTHEHUYECKAS
00CTaHOBKa BIIMSET Ha 37I0POBbE HACEJICHUSI.

Ilens paGoTbl — OlLEHKa HEKAHIEPOTCHHOTO pHUCKa OT BO3JeicTBUS
3arpsi3HEHHs aTMOC(EepHOTO BO3AyXa UL 30POBbsI HacCENeHUs I. bparcka.

CpenHerofioBble KOHIIEHTPALMHM TBUIM B BO3AYXE OKWIBIX pailOHOB
Hentpansroro IManynckoro u [IpaBobepexxHoro okpyros B 2000 u 2001 romgax
HaxoAWIUCh Ha ofgHoM ypoBHe U mpebimanu [1IK. B 2 paza. Ha 2002 rox
KOHIIEHTpaNusl N3MEHIIACh TONbKO B [lamxyHckom okpyre, npesbimienue TTIK,
cocrawio 1,4 paza. B 2003-2004 romax npesbliienne 1K
3apEruCTPUPOBAHO TOJIBKO B HEHTPAIBbHON YacTH ropoaa u coctasmio 2 TTJIK,,
K 2005 r. 10JI0’KEHUE HECKOJIBKO YJIYUIINUIIOCh, IPEBBILIEHUE 3aPETUCTPUPOBAHO
ToNbKO B LleHTpansHOM paiioHe.

3arpsi3sHeHHe TUOKCHIIOM a30Ta B KoHUeHTpauusax Beiute ITIJIK B 1,3 — 3.8
pa3a. OtmedaeTcs Gosiee BBICOKOE 3arpsI3HEHHE STHM BEIIECTBOM TEPPHUTOPHU
LenTtpansaoro u [IpaBodepexHOT0 aAMUHUCTPATHBHBIX OKPYTOB.

CpenHerofoBsle KOHIEHTpanWHu GopManpiaeruna 3a mepuon 2000-2005
rozas! npessimany [TK,. Tonsko B LlenTpansaom paiione (¢ 2002 mo 2005 rox
B 1,4-3,0 paza). B IlaxyHckoM OKpyre IpeBbIIIeHNE 3aUKCHPOBAHO TOJBKO B
2005 roxy, B [IpaBoOepexHOM OKpyTe NpeBbImeHue B 1,6 pa3a 3ahuKkcHpoBaHO
B 2001 rony.

CpenHerofoBele  KOHIGHTPAlMM  OKCHAAa  yriepoja, (TOPUCTOro
BOJIOpO/A, JAHMOKCHAA cepbl, cepoBomopodaa B mepuon 2002-2004 rr.
3a¢uKcupoBaHbl HKe cpeaaecyTounbix [1JK. Ipesbimenus 3ahuKCHpOBaHbI B
oraensHble AHU B lleHTpanbHOM paifoHe: mo cepoBojopoay B 9,4 pasa; mo
¢Topuctomy Bomopoay B 1,2 pasa; mo okcuny yriepona B 1,8 pasa.

AHanmM3 IOWHAMHUKH  CPETHETOJOBBIX  KOHIICHTPALMH 32 MepHoT
2000-2005 rr. B >KWJI0HM 3aCTpoiiKe Tropojia MO3BOJISIET BBIABUTH NPUOPUTETHBIE
IpUMeCH — TbUIb, JHOKCHJ a30Ta, OKCHUA Yriepojga, a Takxke psf
crienupHIECKUX MpUMecel — cepoyriepos, MeTHIMEpKaITaH, (popMalbIeruy,
(dTOpHCTHII BOIOPOJ, TBEpAble (BTOPHIBI, COJECP)KAaHWE KOTOPBIX NPEBBIIAET
IIPE/ICNIBHO JJOIYCTUMBIE KOHIIEHTPALHH.

TakuMm o00pa3oM,  aHaJINM3 JAAaHHBIX CPEIHETOJOBBIX KOHIICHTpPAIMH
XMMHYECKUX BEIIECTB, ONPEAEIAEMbIX B aTMOC()EPHOM BO3IyXE CENUTEOHBIX
TEpPUTOPHH TOpoJa, CBUACTENLCTBYET, YTO HA IIEPBOM MECTE II0 YPOBHIO
3arpsisHeHHst atMocdepbl HaxoauTcs LIeHTpanbHBI OKpyr, Ha BTOPOM —
IIpaBoOepexHBIi, 1 MEHEe BCETo 3arpsi3HeH Bo3ayx [lagyHckoro okpyra.

[MpoBeneHa omeHKa puCKa IJIsL 370pPOBBS HAcENeHHs, OOYCIOBICHHAsS
BO3JICHCTBUEM  TIPHOPUTETHBIX ~ XMMHYECKHMX  BEIIECTB,  3arpsA3HSIOMINX
aTMoc(epHbId BO3AyX. PHCK HekaHLEpOreHHbIX S((EKTOB OLEHUBAICS MO
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JaHHBIM pacyeToB Ko3((HUIMEHTa ONACHOCTH W HHJIEKCAa OMAaCHOCTH IS
Hentpansuoro, [Tanynckoro u IlpaBobepesxHoro okpyros r. bparcka 3a nepuon
1993-2005 rr.

Hawnbounbiiee 3HaueHNEe MHEKCA OMACHOCTH BBISABIECHO 10 LleHTpansHOMY
paiiony B nepuof ¢ 1993 mo 1997 rr., 4T0, BEPOSATHO, OOBSACHACTCS XapaKTePOM
KOHIIEHTpAlMi 3arpsA3HAIOMIMX BEIIECTB. YMEHBIICHHE 3HA4YCHHE HHIAEKCca
omacHocTu TpocnexuBaercs ¢ 1994 mo 1996 rr. mo LlenTpanbHoMy paiioHy 3a
nepuon ¢ 1993 mo 1996 rr. ITo 00yCIOBICHO CHIKCHHUEM BaJIOBBIX BEIOPOCOB,
YTO MOXET OBITh CIEJICTBUEM MEPONPHATHH, Pealu3yeMbIX B XOAe PadoThI
OenepanbHoit Lenesoii [Tporpammsl (PLIT) «Okomnorus r. bparckay.

HanGonpmmii ypoBeHs 3Ha4YCHHS HHJIEKCA ONACHOCTU BBISBIICH IOCIIE
3aBepmenus padoter OIIT «Okonorus r. Bparcka» mns LentpansHOro paiioHa
B 1999, 2002 rr. u moguepkuBaeT HEOOXOAUMOCTb AATbHEHIINX MEPONPHUITUil
M0 MOICPHM3AIMH  TPamooOpa3ylomnX TPOWU3BOACTB W  pean3anui
MEpONPHUATHH, HAIIPABICHHBIX HAa YMEHBIICHNE KOHLEHTPAINH 3arpsA3HsIOMINX
BEIICCTB.

CHuxeHre 3HaYeHUs MHAEKca onacHOocTH BhiaBieHo ¢ 2002 mo 2005 rr.,
YTO, BEPOSITHO, CBSI3aHO C MOJEpHHU3alMedl IPOW3BOJACTBA M Ta300YUCTHBIX
ycTaHOBOK, mpoxoxasmed Ha npeanpusatun «OAO BpA3», cokpamennem
(dTopcosepKaIINX COSANHEHUH B aTMOC(EpPHOM BO3yXe.

Hnsa Tlagyrckoro oxpyra HamOoublllee 3HA4EHHE HHICKCA OMACHOCTH
BeIsBIICHO B 1998 (HI=3,19), 1999 (HI=3,15) wu 2002 (HI=2,99), romax, mis
[IpaBoOepesxkHOTO OKpyra yBenwdeHUs onpexaeneHsl B 1998  (HI=3,81),
1999(HI=3,41) u 2004 (HI=2,92) romax, 4yTo 0OOYyCIIOBICHO yBEIHMYCHHEM
KOHLEHTpalUi JUOKCHIa a30Ta.

B ycnoBusX WH30IMPOBAHHOTO MAEHCTBHSA pacCMaTPHBAEMbIX BEIECTB
K09((HUIMEHTHl OTHOCUTEIBHON ONMACHOCTH IO AUOKCHIY a30Ta, CEPOYIIeposy
B 3aBHCHMOCTH OT TSDKECTH HE IPEBBINAIOT eAuHHUNbL.  KoahummeHTs
OTHOCHUTEIBHOW OMACHOCTH II0 CEPOBOIOPOIY, IHOKCHIY Cepbl M (eHOIry
COOTBETCTBYIOT YPOBHSIM MHHHMAJIBHOTO PUCKA.

Pacuer koadduureHTa OTHOCHTEIBHOM OIACHOCTH TPH  YCIOBHU
COBMECTHOTO JIEWCTBHSI TMOKCHAOB a30Ta M CEpHI MOKA3aJ, YTO OJHOBPEMEHHOE
X TPUCYTCTBHE B aTMOC(EPHOM BO3AYXE XOTS M NPHBOIUT K YCHICHHIO
OMACHOCTH, HO HE3HAUUTEIbHO. OJTO CBA3aHHO C TEM, YTO KOHIEHTpPAIUU
JUOKCHIA cepbl HAMHOTO HIKe cymecTByromux [TJK.

Koa¢duieHT OTHOCHTENBHONW ONACHOCTH NPH YCIOBHU COBMECTHOTO
JefcTBUA NHOKCHIOB a3oTa M cepbl 3a mnepuox 1993 — 2005 rr. s
LleHTpanbHOrO0 OKpyra COOTBETCTBYET IOPOTOBBIM XPOHHYECKHM 3(deKram;
s Ilagynckoro u IlpaBoGepexHOro OKpyra — COOTBETCTBYET YPOBHSAM
MHHHMAJIBHOTO PUCKA.

Pacuer koaddunMeHTa OTHOCHTEIBHON OIACHOCTH NPH  YCIOBHH
COBMECTHOI'O JISHCTBHUS cepoyriiepoaa U (eHosa IoKa3al, YTO OJHOBPEMEHHOE
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X TPUCYTCTBHE B aTMOC(EPHOM BO3AyXE XOTS M NPHBOIUT K YCHICHHIO
OINIACHOCTHU, HO HE3HAYUTEJIBHO. DTO CBA3aHO C TEM, YTO KOHIEHTpaluu (peHomaa
HaxozsTcs Ha ypoBHe cymecTByromux ITJIK.

CpaBHUTENBHBIN aHanu3 KpaTHoctu mpeBbimieHuss [IJIK xuMuueckux
npuMecell B aTMocepHOM Bo3ayxe ropona 3a mepuon ¢ 1993 mo 2005 rr.
mokasai, 9to LleHTpanbHbIil paiioH sBiIseTcs Haubojee 3arps3HEHHBIM.

CogneprkaHue XMMHYECKHX NIPUMECEH B aTMOC(EPHOM BO3IyXe ropoja 3a
nepuoa ¢ 1984 no 2005 rr. m03BOIUIO YCTAHOBUTH:

e Jlns Bcex aIMHHUCTPATUBHBIX OKpyroB ropozaa (LleHTpanbHbiii,
IMamynckuii, IIpaBoOGepekHbIi) HaUOOMBIINI BKJIAJ Kak B CyMMapHYIO
BEIMYHMHY HMHJAEKCA ONMACHOCTH, TaK U B PUCK BO3JEHCTBUS Ha OpPraHbl
npixanust 3a mepuond ¢ 1993 mo 2005 rr. BHOCHUT JOUOKCH[I a30Ta.
Hanmenee 3HaunMyto poib B ()OPMHPOBAHUH PHCKA Ha OPraHbl AbIXaHUS
UTpaeT TUOKCHUJ CEepHI.

e B ycnoBusx M301MPOBaHHOrO ACHCTBHSA KO3()(UINEHTH OTHOCUTENBHOM
OMacHOCTH MO JAUOKCHAY a30Ta, CEpOyrIepoay B 3aBUCHMOCTH OT
TSKECTH peaklUH OpraHu3Ma MpU HHTASIIHAOHHOM  BO3JCHCTBUU
COOTBETCTBYIOT HOPOTOBBIM XpoHHYecKnM 3¢ dextam. KoaddummenTs:
OTHOCHTEIILHON ONACHOCTH IO CEPOBOJIOPOLY, IHOKCHUIY Cephl U (heHoIry
COOTBETCTBYIOT YPOBHSIM MUHHMAJIBHOTO PUCKA.

e Koa(hdHUMEeHT OTHOCHTENBHONW ONACHOCTH ITIPH YCIOBHU COBMECTHOTO
JEHCTBUSI JUOKCUIOB a30Ta U cepbl I lleHTpanbHOro okpyra
COOTBETCTBYET MOPOTOBEIM XpoHHUYeckuM 3¢ dexram; mms IagyHckoro u
[TpaBobGepesxHOTO OKpYTa.

e VYMmeHbllleHME 3HaueHus KpatHoctd mpesbineHus [IJIK mo Beem
3arps3HAKIIMM BemlecTBaM B nepuof ¢ 1999 mo 2005 rr. cBsizaHo co
CTaOMIIBHBIM KOHTPOJIEM 32 COZEpKaHHEM IIPUMECel M HpOBEACHHEM
IPUPOAOOXPAHHBIX, TEXHUYECKUX, OPTaHU3ALUOHHBIX MEpOIPUATHH Ha
KPYIHEHIINX TPagoo0pazyromux IpeIIpusITHsX.

B.A. Huxkudoposa, T.I'. Ilepuena, H.H. Jlapuonosa, C.H. ®uaunnnosa
Bpatckuil rocynapcTBeHHBI YHUBEPCUTET

PUCK HAPYUIEHMM 3/JO0POBbSI B YCJIOBUAX
TEXHOI'EHHOTI'O 3ATPA3HEHUSA

dopMupoBaHue TEePPUTOPHATIBHO-IIPOMBIILIEHHBIX KOMILJIEKCOB
UpkyTtckoit  obmacTh  TpHBENO K HEOOOCHOBAaHHOW  KOHIIEHTPAIUU
MIPOMBIIIIEHHBIX THTAHTOB U OCJIOXKHEHUIO JKOJOTHMYECKOW obcraHoBKH. B
HacTosiiee BpeMsi I. bpaTck sBisieTcss OMHMM W3 Ba)KHBIX HPOMBIIUICHHBIX
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LEeHTpoB. Bexymas posb B CTpyKType NPOMBIIIIEHHOCTH TOpoJa NPUHAIEKUAT
JJIEKTPOdHEPreTUKe, JEeCHOH, JepeBooOpabareiBaromiel U IIEUTIONIO3HOM
MIPOMBIIUIEHHOCTH, a TaKKe IBETHOH MeTaryprud. M3 Bcero KoMIulekca
9KOJNOrHYecknX (pakTopoB Hamboiee BBIPAKCHHOE BIMSHHE Ha 310pPOBBE
HaceJIeHWs1  ypOaHW3UPOBAHHBIX  TEPPUTOPUHA  OKa3bIBa€T  KadyecTBO
aTMOoC(EepHOTro BO3ayXa.

B >xmnoil 3acTpoiike ropoja pa3oBble KOHLEHTPALMU IBUIMA, JHOKCHIA
a30Ta, OKCHJa yIiIeposa, CepoBOJOPO/Ia, CEpOyriIepoia, (pTOPUCTOTO BOAOPOa,
TBEPABIX PTOPUIOB, HeHOIOB, (POPMaNbAEIHIA, METHIMEPKAINTaHa TIPEBBILIAIOT
ITAK. donsg 3HaYMMOCTH 3arps3HEHHs aTMOC(HEPHOTO BO3AyXa BO BIMSHHM Ha
3/10pOBbe cocTaBisieT 36%.

C moBpexIaronuM JeHCTBUEM 3arpsA3HSIONINX BELIECTB, CHEHU(PHIHBIX
Juis ropoga bpatcka, MOeT OBITH CBA3aHO IOSBJIEHHE U Pa3BUTHE PA3IUYHBIX
BHIOB MATOJOTHH OPraHOB IBIXaHUS, KPOBOOOpAIIEHHs, SHAOKPUHHON U
HEPBHOU CHCTEM, KOCTHO-MBIIIEYHOTO alapara.

Lenpro paGoTHI SABJISETCS M3YYEHHE COCTOSHHS 3/I0POBbS CTYAEHTOB B
mpormecce y4eOHOM MEsTEeNbHOCTH B YCJIOBHAX BIHSHHSA HEOIaronmpHATHBIX
9KOJIOTHYECKHX U COIMANBHBIX (DaKTOPOB.

[lpy BbIMONHEHMM WCCIEIOBAaHUS HWCIIOJIB30BAaHEl  (DHU3HOJIOTHYECKHE,
TUTHEHUYECKUe, KJIMHUKO-Ta00paTOpHbIE M MaTeMaTHKO-CTaTUCTUYECKUE
METOABI 1 aHKETUPOBAHHE.

IMpoBeneHo oOcnenoBaHKME CTYIEHTOB bpaTckoro rocynapcTBEHHOTO
yauBepcutera (bpl'Y), mpoxxuBaromux B T. bparcke MOCTOSHHO M HPHOBIBITIX
13 HACEJICHHBIX MYHKTOB ceBepHOil yactu BoctouHoi Cubupu. OOcnenoBaHbl
67 crynentoB B Bo3pacte 17-19 mer (u3 Hux 37 roHomei u 30 geBymiek). B

KavecTBe KOHTPOJIBbHBIX nokasareneit HCIIOJIb30BaHBI JIaHHbIC,
XapaKTePHU3YIOIIUE COCTOSHUE 370pPOBbS  CTYACHTOB, MPOXKUBAIOIIUX B
r.CeBepobaiikaabCKe,  PaCIONIOKEHHOTO B QHAJIOTUYHBIX  KIMMATO-

reorpa@u9eckux  yCIOBHAX, HO HE IIOIBEPrafONINXCS TEXHOTCHHOMY
BO3/EHCTBUI0 XUMHUYECKUX ITPUMECEH.

ComaToMeTpHuecKHe apaMeTpsl.

I'pynma o6cnenoBaHHBIX OHOIIEH WMEET BBICOKHE IMapamMeTpaMH: pocCTa,
Macchl Tela MW OKPYXKHOCTH TpyAHoil kieTkn. CpenHue mmapaMeTpbl pocTa
(181,31£3,3 cm — y ronouteit bpl'Y, mpotus 173,25+2,40 cM — B KOHTpoOJIE) U
maccel (67,90£1,83 xr m  65,0£1,42 Kkr, COOTBETCTBEHHO). Paznuumsi mo
kputepusiMm Cteiofnenta U Bunkokcona (p<0,05) mocToBepHO BbINIE, YeM IS
KOHTpONBHOW rpynnbl. OKpy>KHOCTb IpyJHOH KJIETKH B IOKOE COCTaBIsNa y
ctyneHtoB — 88,58+1,33cm, a B rpymnme cpaBHeHus — 85,53+1,46 cm (p<0,1).
JIeByHIKU—CTYJEHTKH  XapakTEepU30BAIUCh  HEKOTOPOM  TEHIEHUuEeH K
aCTEHMYHOCTH B CPaBHEHMH C JEBYIIKAMH KOHTPOJIBHOH  TpYIIIHI,
HE3HAYUTENBHO OTCTaBas OT cBepcTHHI B pocrte (165,07£2,46 cMm, mpoTHB
166,72 +1,52 cm (p>0,05), oxpykHOCTH TpyAHOM KieTkHu (82,9+1,24 cM, mpoTus
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83,5+0,89 cm (p>0,05). Omimume moKasaTeded Macchl Tela HMeEeT
CTaTUCTUYECKYIO 3HAUUMOCTb, CPEAHsSA Macca y cTyaeHTok (57,58+0,97 kr), 4uro
Ha 2,6 KT MEHBIIIE, YeM y AEBYyIIeK rpynmsl cpaBHeHus (p<0,05).

IIpu ouenke MophO(HYHKIHOHAIEHOTO COCTOSIHHS OBLIO YCTaHOBIICHO,
YTO IUCTAPMOHUYHOE PAa3BUTHE OTMEYACTCS KaK 33 CUET U30BITKA, TAK U 33 CUET
nedunnTa Maccol Tena 1 Habmopaercst y 43,9 % o0ciieIoBaHHBIX CTYJCHTOB.

I[lo wmacce Tema OOJNBIIMHCTBO CTYISHTOB OTHECEHO K CpPEAHUM
BEJIMYMHAM C TAPMOHHYHBIM YPOBHEM (PH3HMUYCCKOTO Pa3BUTHSA, YTO COCTABUIIO
56,1% obcnenoBanHbIX (66,6+8,6% neBymiek u 47,2+8,3% ronomeit, p>0,05).
VY oneByliek OTKIOHEHHSI B TOKa3aTeNsaX HaOMIOJAIMCh B OCHOBHOM TIO
MTOBEIICHHOM Macce Tena (23,347,2%), a y 1oHoIIel 1Mo CHIDKEHHOM Macce Tela
(27,847,1%). B xome oOciemoBaHus BBIABICH AchUIUT Beca y 4 FOHOILICH
(11,1£5,2%).

ITo mokasaTemo WHAEKCA Macchl Tela OONBIIMHCTBO OOCIICTOBAHHBIX
CTYACHTOB HMEIOT ONTHUMaJbHYI0 Maccy Tema (76,7£7,7% peBymek u
55,548,2% rounomeit, p>0,05). [lokazarenu Bbille HOPMBI BBISIBICHBI TOJBKO Y
13,3% pneBymiek, a 1ol IOHONIIEH C TMOHMKEHHBIM HWHAEKCOM COCTaBIISET
30,547,7 %, dato mocroBepHO Oombie ueM y aeByiiek - 10,0+£5,4 %, p<0,05.

Ioxasarenn axTuBHON Maccel Tena y 60,0% neBymek u 50,0% roHomeit
COOTBETCTBYIOT PErMOHAJbHBIM TMOKa3aTeNsIM (U3NUECKOTO pa3BUTHUS JAeTeil u
noapoctkoB Hpkytckoit obmactu. Cpeau 0OCIESIOBAaHHBIX C IMOBBIIMICHHOM
akTUBHOU Maccoil 16,6% neBymek u 2,8% roHomel, a ¢ noHmwxeHHO AMT
47,248,3% tonomeit u 23,3+7,8% neBymiek, paziauuyus CTaTHCTUYECKU
3HAYUMBI.

Haubonee BaXHBIME MTOKA3aTENSIMU COCTOSIHUS 37I0POBbsI B BO3PAaCTHBIE
TIEPUOJIBI TTOCTIC TPEKPAIIeHUs] aKTHBHOTO POCTA SBISIOTCS (PH3HMOMETPUICCKUE
napameTpbl. CpelHUM MOKa3aTelb MBIIIEYHOH CHIIBI FOHOIIEH-CTYIEHTOB
cocraBun 44,6+1,7kr, a peBymek — 23,67+1,4kr (pa3nuyusi JOCTOBEPHBI MO
kputeprto CTblofieHTa). Paznuams coxpaHIIOTCS U NIPH OI[CHKE OTHOCHTEIBHOM
MBIILIEYHOM CHUJIBI, KOTOpasl y JeBylleK paBHa 4,1, a y oHommel — 6,7 yCIOBHBIX
enunul. [loka3arenu MblmeuHoOR cuiibl kuctedt pyk y 51,5% oOcnenoBaHHBIX
CTYACHTOB HaXOJATCA B MpeJenax BO3PAaCTHOW HOPMEI, a y 26,6+8,1% neByrmek
u 8,3+4,6% roHoIIeH - HIDKE CpeTHUX MoKa3aTesel ISl JIMIl JAaHHOTO BO3pacTa
paznuuue mo mnosy agoctoBepHo (p<0,01). JIns oOLEHKH BEHTWIALMOHHOI
CrocOOHOCTH JIETKUX OBLI OMpeAesieH JIETOYHbI o0beMa C MOJy4YeHHEM
IoKa3zaresiell JKU3HEHHOW eMKOCTH JIeTKMX: MaKCHMAaNbHBIH 00BeM rasa,
BBIIBIXaeMBI TIOCIIE MaKCHMANBHOTO BJOXa.  Pe3ymbTaThl HCCIEIOBaHUSL
JETOYHBIX OOBEMOB OIICHUBAIOT IIyTEeM CpPaBHEHUS C AaHAJIOTHYHBIMHU
BEITMYNHAMH, PACCYUTAHHBIMU IO PETPECCHOHHBIM YPaBHEHHSM, OTPAKAIOIINM
CBSI3p OOBEMOB C POCTOM HWIIM IO HOMOTpaMMaM. YUYHTHIBas PE3yNbTAThI
MPOBEICHHOTO  HCCIICIOBaHUS, OBUIO BBIABICHO CICIOyIOUICe: CPEOHUI
nokaszarens JKEJI y ronomed -3,71, a y meBymek 2,551. YV 70% peBymiex
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JETOYHBIH  00BEeM, HAaXOAWTCSI B  MpeJelax  BO3PACTHOH  HOPMBL
CootBercTBeHHO, y 30% 00cnenoBaHHBIX AEBYLIEK IOKa3aTelb >KU3HEHHOM
€MKOCTH JIETKAX HaxXOJUTCS HWXKE YpOBHS BO3pacTHOW HOpMbI. [lokaszarenn
JKU3HEHHOW eMKocTH Jierkux y 61,1% roHomed HaxomuTcss B Ipeaenax
BO3pacTHOM HOpMBI, a y 38,9% roHOWIEH 3TOT MOKa3aTenb HIKE HOPMBI,
pasnuuue CTaTUCTUYECKH HE JOCTOBEPHO.

WHTerpanbHas oleHKa COCTOSHIS 3JOPOBBSI CTYICHTOB.

AHanmM3 OTHENBHBIX IOKa3aTeNiell JaeT HEMoNHYH HHGOpMalWio W He
MO3BOJISIET aJICKBATHO CYJIUTh O COCTOSHHUU 30POBbs 00CieI0OBaHHBIX. [loaTOMY
B HAy4YyHOW JHUTEpaType TMPUBOIUTCS PsIA HWHTETPAJIbHBIX [OKa3aTeleH,
0000maromuX OTAeNbHbIe NpU3HakH. OTHAM M3 TaKUX MOKa3aTeNeH CIyXHT,
nperinoxensblil FO.H. KaTynbckum, MeTo 1 OLEHKH COCTOSIHUS 340POBBA (S).

Cnenyer OTMETUTb, YTO NEBYLIKM UMEIOT OOJBIIMKA PHCK HAPYLICHHS
3nopoBbst  (S=4,3+0.6, p<0.001), mo cpaBHeHHIo ¢ toHomamu (S=3,6+0.3,
p<0.001), Torga xkak B KOHTPOJIbHOW TpyMIE 3TU pa3iu4us HE3HAUUTEIbHBI
(S=1£0.2 u S=1,3+0.4). M3y4yeHne WHAMBUIYaJTbHBIX MOKA3aTelCH CTYICHTOB
CBHUJICTEIBCTBYET O HETaTUBHBIX IIpoleccax B opranusme y 57,6+6,1%
o0cieIoBaHHbBIX, cpenu KoTopbix 60,0£9,1% cpenn aeymek u 55,6+8,3%
FOHOIIEH.

YuuteiBasi, 4yTo Tpymma OOClIeOBaHHBIX CTYIEHTOB MMEET CMEIIaHHYIO
CTPYKTYPY MO psAAy NPU3HAKOB TPAJAWIMOHHO CUUTAIOIIUXCS 3HAYMMBIMH JIS
(opMHpOBaHHS 3/10pOBBS, HAMH IIPOBEICHO CpaBHEHHE IIOKa3arereil u
HHTETPAIbHON OIICHKH B OTACNBHBIX Koroprax. [Ipum cpaBHeHWH mokasarelneit
COCTOSIHMSA 37I0POBbSl Y CTYJI€HTOB, POJUBIINXCS U BBIpocIIuX B I. Bpatcke, mo
CPaBHEGHHUIO C TpHEXaBIIMMU Ha y4eOy U3 JpyruxX TEpPUTOpHU ceBepa
Boctounoii Cubupu, oTMedeHO cienyromee. bpardane (IOHOIMW W JCBYIITKH)
XapakTepu3yloTcsi Ooyiee BBICOKUM pOCTOM (IpUdYeM B TpyIIe HOHOUICH
paznuuue pocroBepHo 182,46+1,8, mpotus 177,25+1,3cMm, p<0,05). [Ipu stom
Macca Teja JKUTeled TI. bparcka HECKOJbKO HIKE, 4YeM Yy IpHEXaBIUUX
COKYpCHHKOB. KOropTel IeByImIeK HO Macce Tella HMEIOT CTaTHCTHYCCKH
3Ha4yMMBble (IO KpHUTepuro Bunkokcona-ManHa-YutHu) pasmuuus (55,49+1,7,
npotuB 58,34+1,9 kr). ¥ roHomei# 1. bpaTcka oTMeueH 6osee BEICOKAN YPOBEHD
CUCTOJIMYECKOTO apTepraibHoro naienus (117,36, mpotus 110,88 Mm. pT. cT.).
Oco0eHHOCTEH 10 MPOYUM U3yYaeMbIM MPH3HAKAaM HE BBIABICHO. TakuMm
0o0pa3oM, TOJyYEHHbIE Pe3ylbTaThl YCTAHOBWIM BIMSHHUE HEOIarompusITHBIX
9KOJIOTHYECKHX (DAaKTOPOB HA COCTOSIHHE 3/I0POBbS CTYIEHUECKON MOJIOIEHKH.
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A.K. IIpemununa

ITomopckuii rocynapcTBeHHbIN yHUBepcuTeT uMeHu M.B. JlomoHoCOBa,
r. ApXaHTenbcK

COCTOAHHUE 3JOPOBbSI HACEJIEHUA B KPYITHBIX
MMPOMBIIIVIEHHBIX TOPOJAX APXAHTEJIBCKOU OBJIACTH

[IpoMbIIIEHHOH  OCHOBOH  SKOHOMHKH  ApXaHreNbCKOW  00JacTu
SIBIIIIOTCA  OTPAaciy JIECHOH NPOMBIIUICHHOCTH. YJENbHBIM Bec 00JacTé B
MIPOM3BOJACTBE MPOAYKIHMH JIECHOW TpOMBINIIEHHOCTH Poccum cocrasnser
oKkoJ10 6% (B TOM 4HncIIe: B 00IIEPOCCUHCKOM NPOU3BOACTBE ApeBecuHBI — 10%);
nunoMatepuanoB — 11%; xaprona — 39%; Oymaru — 9%). B obnactu paboraror
KpyIHEeWIIne TPennpusATHS JECHOH MNpoMBIIUIeHHOCTH cTpansl — OAO
«Apxanrensckuii  1IBK» (r. Hoomemuck), OAO «Kotmacckuit IIBK» (T.
Kopstixma), OAO «Conom6banbckuii LIBK» (T. ApxaHTrenbek).

UucneHHOCTh HaceneHus Apxanrenbckoil obmactu Ha 01.01.2007 1.
cocraBuna 1280,6 teic. yen. B ropogax u III'T mpoxkusaror 936,9 ThIC. yemn.
(73,2%). B 5 mnambonee KpymHBIX Topomax oOmacTh — ApXaHTenbCKe,
Ceeponsuncke, HoBoasuncke, Kotmace, Kopsokme cocpenoroueno 74,7 %
ropojckoro HaceneHus (i 54,6% HaceneHnus 001acT).

B cTpykType mnepBn4HOI 3a001€BAGMOCTH COBOKYITHOIO M IETCKOTO
HaCeJICHUST ApXaHTeNbCKOW 00JIacTH HauOONMbIIUH yaenpHEI Bec B 2006 romy
uMenu Oosie3HH OpraHoB AbixaHusi (44 u 62% COOTBETCTBEHHO). 3a MEPUOJ
2002-2006 rT. y COBOKYITHOTO HAaceleHHs ApXaHTeJECKOW 00JacTH camble
BBICOKHE TEMITBI TPUPOCTA 3a00JIEBAEMOCTH OBIIH IO BPOXKIACHHBIM aHOMAIUSIM
(15%), cpenu meTckoro HaceleHus — Mo OOJNE3HSIM CHUCTEMBI KPOBOOOpALICHUS
(26%), BpoxaeHHBIM TOpokaM pa3BuTHs (14%). B cTpykrype 3aboneBaemocTn
HACEJICHHUS TOCTATOYHO YE€TKO MPOCMATPHBAIOTCS PA3INIHS MEKAY TOPOACKOH 1
CeJIbCKOH MECTHOCTBIO (Tabnuia).

3aboeBacMOCTh HaCEJICHHS 110 HEKOTOPBIM KJlaccaM OoJie3Hel
10 TOPOAaM U paitoHam Apxanrenbckoit obiactu B 2007 r. (na 100 000 nacenenus) [1]

Teppuropust Bone3un | HoBooOpa- | Bpoxxaennsie | bonesnu koxu | Bone3nn KocTHO-
OpraHoB 30BaHUS AQHOMAaJINH 1 TIOAKOXKHOM MBIIIEYHOH 1
JIBIXaHHS KJIIETYaTKH COCTMHHUTEILHOM
TKaHU
Beero mo 38694,9 1027,0 5193 54582 4391,9
obnacti
Topona 43276,5 1260,1 616,1 6162,4 45432
Paiionsr
(Censcroe 33288,1 879,4 169,1 3805,5 43723
HaceJIeHne —
100%)
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TeppuTopussMH pHCKa IO TEPBHYHOH 3a00J7€BaeMOCTH OOJE3HIMU
opranoB abixanus 3a 2002-2006 rr. 6sum HoBonBuuck u Kopsbkma, roe ux
gacToTa B CpeIHEM IIpeBhIIaja CperHeoOJacTHOH YypoBeHb B 1,3 pasa;
OOJIE3HSMH OpPTaHOB KpPOBOOOpAICHHS CPEOH IETCKOTO HACENCHHS — TOPOX
CeBeponBUHCK — B 3 pa3a; BPOXKICHHBIMH TIOPOKAMH Pa3BUTUS — TOPOJ
CeseponBuHCK (y aereit 1o 14 et — B 3 pa3a; y COBOKYIHOTO HaceICHUs — B 2
pa3a); Oone3HsIMH KOXH M TOAKOXKHOW >KUPOBOH KieTdaTku — HOBOABHHCK M
Kopsokma — B 1,3 pa3a; Oome3HAIMH HEpBHOW CHCTEMBI Y COBOKYITHOTO
Hacenenus: — Kopsbkma, cpenn nereii - CeBepOIBHHCK, Tie 3a00JeBaeéMOCTh
JIOCTOBEPHO BBIIIE, YeM B CpeJHEM M0 oOjacTé. I'pymmamu MakcHMalbHOTO
pucka (o manasM 2002-2006 rr.) MO 3a00J7€BaEMOCTH OOJIC3HSIMH OPraHOB
neixanus B HoBoasuncke, Kopsbxkme, Kotnace siBisitorest ietu B Bo3pacte 1o 14
JeT ¥ NOJPOCTKY, B ApXaHrenbcke — AeTH A0 9 net, B CeBepoABUHCKE — JETU 10
14 ner [2].

Utak, B ApXaHTelIbCKOW 00JIACTH CIIOKIIIACh HEOIarONpHsITHAS CUTYaIHs
C TMOKAa3aTellIMH 3J0POBbS HACENCHUS. be3yclIoBHO, HA HEM CKa3bIBaCTCA H
TF€OMAarHUTHOE BIHMSHHE MAarHUTHOTO TIONMOca 3eMIIHM, U 3KCTpeMalbHOe
BO3JICHCTBHE KIMMaTa, M TO, YTO ApXaHTrelbckas 00JacTb HAXOJWUTCS B 30HE
TCOXUMHYECKOI MPOBHHIUK C HU3KHM CoJep)KaHHeM ioma, ropa B Bome U
nouse. Ho, Ha Ham B3I, OCHOBHOW IPUYMHOM YXYIIIECHUS 300POBbA
HACEJICHUS SIBISETCA TEXHOTCHHAS JEATEIbHOCTh UEJIIOBEKAa. MHOXKECTBO
MIPOMBIIUICHHBIX TPENPHUIATHIl 00JIaCTH, pACIIOIIOKEHHBIX B OCHOBHOM B
ropojax, HaHOCST ymiep0d ceBepHOU JIETKOpaHUMOU MPHUPOAE U YenoBeky. Ecimu
B LIEJIOM 10 APXaHTeNbCKON 00JIaCTH BBIOPOCHI BPEIHBIX BEIIECTB B aTMOChepy
Ha aymy Hacenenus B 2006 r. coctaBunu 260 kr, To B ropopax — 327, a B
cenbckux paiionax — 98 [3]. ['opon ApxaHrenbCk BXOIUT B IPYIIY POCCUUCKHUX
TOPOJIOB C MaKCUMaJbHBIM YPOBHEM 3arpsi3HEHUs] aTMoc(ephl. 3arpsA3HIIOIINe
BEIIECTBA IOCTYMAIOT B aTMOC(EpHBIH BO3AYyX B pe3yibTaTe IEeSTEIbHOCTH
MPENPUATHI  TPOMBIIIIICHHOCTH (0COOCHHO —  IIeIUTION03HO-OyMaXXHOM),
TETIOPHEPTETHKH U aBTOMOOHMIIBHOTO TPAHCIIOPTA.

[Ipobnemy 3arpsi3HeHHs aTMOC(EPHOro BO3AyXa B TOPOJAaX OMPEACISIOT
B OCHOBHOM Oen3(a)mupeH u popmanbaerun. Mx cpeaHeroqoBeie KOHIIEHTPAIH
B 2006 1. B Apxanrenbcke mpeBbimand 3 u 2 IIJK cooTBercTBeHHO,
HoBonsuucke — 2.,5; 2,3, CeseponBuncke — 3; 3,3 u Kopsxme — 1,7.
3arpsi3HeHHe BO3/yXa CepHUCTHIMU coeanHeHusmMu BHocaT LIBK. Kpome Toro, B
Apxanrenbscke HaOmoganoch B 2006 r. mpebimienne [IJIK mo koHIeHTparmu
okcuza azora (1,2 pasa), cepoBomopoaa (4,6), nuokcuzaa azora (3,2), okcunua
yraepona (1,6); B HoBoxBuncke - cepoBogopona (5); merunmepkanrtana (3),
Kopsxme - cepoBosiopona (4); merunmepkanTasa (1,4).

PaccMoTprM Kak BIHSFOT BpeTHBIE BHIOPOCH B aTMocdepy Ha 310pOBbE
YeloBeKa Ha HECKOJNBKMX IpuMepax. beHs(a)mumpeH — omuH W3 Hamboiee
CWIBHBIX KaHIEpOTE€HOB. B omplTax Ha MblIax  MOMaJaHHE CIUPTOBOIO
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pactBopa OcH3(a)IMpeHa Ha KOXXY BBI3BIBACT pa3BUTHE OMyXouu B TeueHHe 90-
100 cyTok, a BHYTpPHMBIIIEUHAass MHBEKLIUS — BBI3BIBAET OBICTPOE pa3BUTUE
capkoMbl [4]. HekoTopble OKCHIBI a30Ta CHIIBHO AM0BHTHI: NO — IeHCTBYeT Ha
LIEHTPaIbHYIO HEpBHYIO cuctemy, NO, (mnokcun azota) u N,O4 - paspymarorie
JNCHCTBYI0 HA JICTKUE, B TSDKENBIX CIy4asX BBI3BIBAIOT OTEK, MOHMKAIOT
KpOBsiHOE AaBneHue [5].

KoppensiunoHHBIH aHaTW3 IMO3BOJHMI yCTAaHOBUTH JIOCTOBEPHYIO CBS3b
cpemHell M cuiabHOM cwibl B KopshbkMme MexXIy 3arps3HEHHEM aTMoc(epHOro
Bo3ayxa Oen3(a)mupeHoM u 3aboneBaemocthio OPBU nmetei B Bo3pacte g0 1
roga, 5-6, 7-9, 10-14 ner; ocTpbiM OpOHXUTOM B Tpymmax neteid 7-14 ner;
octpoii mHeBMOHMeH y aered 10-14 ner; ¢ 3arpsa3HeHWEM aTMOC(EpHOTro
BO3yXa METHIIMEPKAIITAHOM H 3a00JI€BaEMOCTBIO OCTPBIM OPOHXUTOM JIETEH 0
1 rona u octpoit nHeBMoHMelH fneteit 1-2 net. Y nereit 1o 1 roma u 1-2 ner 6bu1a
YCTaHOBJIGHA JIOCTOBEpHAsl CBSI3b MEXKAY 3a00JIeBa€MOCTBIO OpPOHXUATLHOM
acTMOW W CoJepKaHHEM B aTMOC(EPHOM BO3IyXe CEpOBOAOPOIA, AWOKCHIA
cepsl U nuokcuaa azora. OIeHKa KaHIIEPOreHHOTO PHCKA IS IBYX BEIIECTB —
(dbopmanbreruaa u 6eH3(a)nupeHa mokaszana, 9T0 CyMMapHBI WHIUBUIYIbHBIH
KaHIEPOreHHbIl puck coctaBmn B 2005 r. B Cesepompuicke 8,7x107,
HoBoaBuHcke — 8,12x10'5, ApxaHrenscke — 6,7x10'5, YTO HPEBbIILIACT
TIPUEMJIEMBIN PUCK JJISl HAaCETIeHHS CEUTEOHOM 30HBI (10°) [6].

[IpoGniembl, cBsi3aHHBIE ¢ ypOaHHW3aNWeH, HEOOXOMUMO pemaTh He
OTACTHHBIMA YaCTHBIMH MEpOIPUATHAMH, W3BICKHBAs CKOPOCHETbIE H
Mano3((eKTHBHBIE pEIICHHs, a pa3padoTaB KOMIUIEKC B3aMMOCBSI3aHHBIX
COLIMABHBIX, YKOJOTHYECKUX, TEXHUUECKUX U APYTUX MEP.
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CeKllHﬂ 3 DxoHOMHYECKHE MEXAHHU3MBI B IK0JIOTHYECKOM YiupaBJjieHUH

A.A. bBasgnauna, JI.A. I'eBanyu
I'OVBIIO « Camapckuii roCyAapCTBEHHbIH TEXHUYECKUI YHUBEPCUTET

MAJIbIA BU3HEC — PEHIEHUE YKOJIOTHYECKNX 3ATAY
IPHU MPOU3BOACTBE OBYBH U3 IINTACTUOUITUPOBAHHOI'O
HOJIMBUHMJIXJIOPUJIA

Ilpn oTKkpeITHM TpOM3BOACTBA OOYBHM M3  IUIACTU(HUIMPOBAHHOTO
TTONMBUHUWIXIOPUAA (I1IBX) UH/IUBUyaIbHBII IIPEANPUHAMATED
P.P. HepcecsH ycTaHOBHJI TEXHOJIOTHYECKOe O0OpynOBaHHE B  OBIBIIHX
MEXaHHYECKHX MacTepcKux aBToba3bl B c. Kmuens — Yepkaccel Camapckoit
obnacti. OCHOBHBIMH HCTOYHMKAMHU 3arpsi3HEHUs aTMocGepsl Ha JaHHOM
MIPOM3BOJICTBE SBJIAIOTCS CMECHTENN IONydeHHs Imactudukatopa u3 I[IBX u
JWUTHEBBIC MAIIMHBI ()OPMHUPOBAHUS OOYBH.

[Ipu pabote yka3aHHOro 0o0OpynOBaHMS B arMoc(epy BbIOPAachIBAIOTCS
Bemlectsa 7 HauMmeHoBaHuWil: mbeuib [IBX, caxa, men, mapel JuMOKCaHOBOTO
CTIMPTA, XJIOPUCTHIN BOIOPOI, BHHIIIXJIOPH] M B3BEIICHHBIC BEIIECTBA.

CanurapHo-3amutHass 3oHa (C33) 4 JaHHOTO  MPOU3BOJICTBA
cocraisier 300 merpoB (CanlluH 2.2.1/2.1.1.1200-03). Buytpu C33 okoino
3/IaHHUS MACTEPCKUX HAXOAATCS XKIJIBIE IoMa ceJa.

YcTaHOBKAa BEHTWIALMMOHHBIX CHCTEM B IPOMBIIUICHHBIX MAacCTEPCKHUX
OblIa ocyIiecTBiIeHa 0e3 MpoBeeHUsI HEOOXOJUMBIX PACUETOB.

IIpoBeneHHbIE CaHUTapHBIMH CIIy:KOaMU 3aMepbl BO3AYIIHOW Cpeabl B
KIJIBIX JTOMaX, HaXOMIAIINXCSA B HEMOCPEIACTBEHHOW OJIM30CTH OT MACTEpPCKHX,
MOKa3alk, YTO KOHLEHTPALMH  JHOKCAaHOBOTO  CIUPTa  MPEBBIMIAIOT
HOpMaTHBHbIE 3HaueHus, a caxka u nbuib [IBX nocturator 0,8 — 0,9 TIJIK.

B nmanHOi paboTe OBIM OPOBEACHBI  pacyeThl  PACCEHBAHUS
3arpSI3HAOINNX ~ BEHIECTB MO IporpaMMe «Jkomor 3» ©  HomoOpaHEI
HEOOXOMUMBIE TEXHHUYECKHE IapaMeTpbl pabOThl BEHTWISALMOHHBIX CHCTEM.
YBenuueHne BbICOThl BEHTUISILIMOHHBIX TPYO ¢ 7 10 12 METpOB U MOBBILIEHUE
00BeMHOI CKOPOCTH BeHTHISIHK ¢ 3600 10 6000 M’/4 MO3BOMMIO YITyHIINTH
CaHUTapHYyI0 OOCTaHOBKY B pabO4YMX IOMEUICHHSAX W H3MEHHTHb YCIOBHS
pacceuBaHus 3arpsI3HSIONINX BellecTB. IIpoBepouHble pacueTsl pacCeUBaHUA U
MHCTPYMEHTAIIbHBIE 3aMepbl B JKHJIOH 30HE TOKAa3ald, YTO 3KOJIOTHYecKas
00CTaHOBKA BOKPYT MPEINPHATHS HE PEBIIACT CAHUTAPHBIX HOPM.
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H.A. BenokoneiToBa
MOoCKOBCKMI rOCYJapCTBEHHBIN YHUBEPCUTET UM. JIoMOHOCOBa

IHOCTPOEHHME 3KOJOI'O-OKOHOMHUYECKNX UHAUKATOPOB
YCTOMYUBOI'O PA3BUTHS B POCCUUA U MUPE

Baxuplii Bompoc B peanu3alMM KOHUENIMHM YCTOWYMBOIO Pa3BUTHS
(YP) — BbIiBiE€HHE €ro HMHIUKATOPOB — IIOKa3zaTesed, XapaKTepU3YIOLIUX
HM3MEHEHHUE COCTOSHHSA 3KOHOMUKH, COIMANbHON chepbl U OKpyskaromeil cpeast
BO BPEMEHH, NAIOUIMX KOJMYECTBEHHYI0 M KAaueCTBEHHYIO XapaKTEPUCTHKY
mpo6iaeMelr. OIHOH U3 MEPBBIX MEXKIYHAPOIHBIX OpraHU3AIMN, TPEAIOKHUBITHX
KpuTepuu 0T0Opa MHAMKATOPOB, Obula OpraHusanys 3KOHOMHYECKOTO
corpyaamuectBa u pa3zsutust (OOCP). Ilpu pa3paboTke nokazareneid YP Obuin
BEIJICJICHBI CIIEIyONIHe KpUTepuH oTOOpa: 1) 3HAYMMOCTh M TOJE3HOCTH IS
HCTIONIB30BaHMs, 2) aHATUTUYECKUI XapakTep, 3) U3MEPUMOCTb.

MupoBoii OTIBIT B 00J1aCTH pa3paboTKU HHANKATOpOB YP mokaspiBaet, 94To
CYIIECTBYIOT 2 TIOAXOAA K X MOCTPOCHHIO:

1) mocTpoeHHe CHUCTEMbl WMHIMKATOPOB, KaXIbIH M3 KOTOPBIX OTpakKaeT
OTACIbHBIE aclekTsl YP. BblAensror ciemyrolue NOJACUCTEMbl II0KA3aTEIICH:
9KOJIOTHYECKHE, SKOHOMHYIECKHUE, COLMATIBHBIC, HHCTUTYIIMOHATIBHBIC.

2) TOCTpOEHIE HHTETPAILHOTO, arperHPOBAHHOTO MHINKATOPA, HA OCHOBE
KOTOPOI'O MOKHO CYJIUTh O CTENEHU YCTOWYMBOCTH COLIMAIbHO-9KOHOMUYECKOTO
pa3BUTH. ATpernpoBaHHE OOBIYHO OCYIIECTBISIETCS HAa OCHOBE 3 TPy
MOKa3aTeJIeH: HKOIOT0-3KOHOMHYECKHX,  AKOJIOT0-COMUATbHO-3KOHOMHYECKUX,
3KOJIOTHYECKHX.

OOuienpu3HaHHBIMU KpUTepusiMH YP SBIAIOTCS: AT BO300OHOBUMBIX
MIPUPOAHBIX PECYpPCOB — HMX KOJIMYECTBO MM BO3MOXKHOCTH IPOIYIHPOBATH
Onomaccy, HE YMCHBIIAIOMHECS CO BPEMEHEM; Ul HEBO30OHOBHUMBIX -
MaKCHMaJbHO BO3MOXKHOE 3aMEAJICHHE TEMIIOB HCUEpPHaHHs C NEePCHEKTUBOM
3aMeHbl MX B OyJyIleM Ha HETUMUTHpPYEMBIE pecypchl; A OTXOJO0B -
BO3MOXXKHOCTP ~ MHHHMH3AaIMM  KOJWYECTBA HAa  OCHOBE  BHEAPEHUS
MaJOOTXOHBIX, pecypcocoeperarmmx TEXHOJIOTUH; 3arpsi3HEHHE
OKpY>KaIoIIEH cpellbl He MPEBBIIIAIOIIEEe COBPEMEHHBIN YPOBEHbD.

OOH ceroaus — camas 3HaYHTebHAsI OpraHU3alus, 3aHUMaromascs YP.
IMomumo OOH, kputepun W wHAWKATOphl YP paspabatbiBaioT: BcemupHBbIi
bank, OO3CP, Espomeiickas komuccus, Hayunblii komurer mo mnpoOiemam
oxpyxaromieit cpensl (SCOPE) u np.

MexnyHapoaHble JaHHblE II0 HHAMKaTOopaM YP, KoTOpble MOXHO
paccMaTpuBaTh A OLEHKHU IMOCJIEAHUX W3MEHEHUH, HOCTYIHBIE C CEpEeIUHbI-
koHua 1990-x, mpencrasneHsl B TpuHaauaTh crpaHax: ®Opanuuu, ['epmanumy,
BenukoOpuranuu, Wranuu, Hunepnanmax, benbrun, Januum, [Beuuw,
Hopgerun, Kanane, Sinonnu, Apctpamu u CIIIA.
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KpymHedmuM — mpoekToM B o0macth  pa3pabOTKH  3KOJIOro-
SKOHOMHYECKUX HHAukartopoB Jua crtpan CHI'  sBiserca  mpoekt
«TectupoBanne HHAUKATOpoB YP GacceiiHa ApabCKOr0 MOPSD», BBITIOTHEHHBIH
B pamkax npoekra [TPOOH musa LlentpanbHoit A3um «Pa3Buthe moTreHIuaia
Oacceitna Apanbckoro Mopsi» (2000).

Vka3 [Ipesuaenta PO «O Konuenuuu nepexoaa Poccuiickoit deneparuun
K YCTOMYMBOMY pa3BUTHIO» BbIIeN B 1996 r. BMecTe C YTBEpXKACHHEM
Konnenuuu nepexoma Poccuiickoit ®enepauny K yCTOWYMBOMY pPa3BUTHIO.
Vka3zaHo, 4To yiydllleHHe KauecTBa KU3HH JIIOJEH JOIKHO 0OecrevnBaThesl B
TeX Mpenenax XO3SMCTBEHHOW eMKOCTH OHochepsl, MPEBBIIEHHE KOTOPBIX
MIPUBOJIUT K Pa3pyIICHHIO ECTECTBEHHOT'O OMOTHYECKOTO MEXaHM3Ma PETYIISIINT
OKpY KAOIIeH CpeIbl U €€ TI00aTbHBIM U3MCHCHHSM.

l'ockomctatrom Poccunm paspaborana u ucnonsdyerca «Cucrema
CTaTUCTUYECKUX IIOKa3aTelel OXpaHBl OKpy)Kalomiedl cpempl». DJTa cucreMa
obobmaer nHpoOpMaIHIo, pazpadaTeiBaeMyto kak ['ockomcratoM Poccun, Tak u
JPYTUMH BEJIOMCTBAMH, M COJCPKHUT HamOoJiee IOJHBIA 0030p CBEACHHHA O
COCTOSTHIM OKPYXKAIOIIeH Cpe/ibl U ee OXpaHe.

B Poccum umeercd  OmpenesieHHBIH  ONBIT  OLIEHKH — 3KOJIOIo-
9KOHOMHYECKUX IIOKa3aTeiel, TJIaBHBIM 00pa3oM, Ha PETHOHAJIBHOM YPOBHE.
Hanpumep, oTAenbHbIE KOMIOHEHTBHI HAIMOHAJIBHOTO OOraTcTBa, a HMMEHHO
MIPUPOAHBIA KalUTajd, B HACTOSAIIEE BpPEMsI DPACCUUTAHBl Ui HEKOTOPBIX
peruonoB Poccuu: SfApocnasckoit, Kamyxckon, Camapckoir, MOCKOBCKOH,
Boponexckoit oomacteii. OqHaKO MPaKTUYECKU HU B OJTHOM U3 3THX CIIydae He
OBUTH YYTCHBI BCE COCTABIIAIONINE IPHPOJHOTO KaMUTaNIA.

Nmeromasics B Poccnm rocymapcTBeHHas CTaTHCTHUECKass MH(GOPMAIIUL
MO3BOJIIET MOJYYUTh KOJMYECTBEHHbIE 3HAYEHHS OCHOBHBIX 3KOJIOTO-
ODKOHOMUYECKUX HHIUKATOPOB U TMPEIJIONKHUTh HX JUI1 OLEHKH YPOBHS
YCTOMYMBOCTH Ha HALMOHAIPHOM YPOBHE, HaIpaBICHUH JIBIDKCHUS
POCCHICKOM SKOHOMHUKH, a TaKXKe Ul BBIABICHHS HamOoJee OCTPHIX MpobiIeM,
MPENSATCTBYIOMIUX YCTOHYUBOMY Pa3BUTHIO.

Ha cerogusmmHuit geHb BCe CTpaHbl MHUpPa OXBau€HBl COCTABICHHUEM
nokaszaresned YP ¢ yderoM COIHAIIbHO-3KOHOMHUYECKUX U SKOJOTHYECKUX
0COOCHHOCTEH KaXIOH CTpaHBI. YCTOHYMBOE DPa3BHUTHE OTICIBHBIX TOPOIOB
HEOTHEJIMMO  OT  COCTaBJ€HHs  OOIIECTPAaHOBBIX U  PETHOHAIBHBIX
nokaszarenei YP.
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JL.C. Kupuna', I'.C. lllyrenko', C.A. Kupun’

1 v o

BpsiHckmii rocynapctBeHHbIN yHUBepcuTeT uM. akaj. M.I'. TlerpoBckoro
2 Lo
Poccuiickuii YHuBepcuret [Apyx0b1 HapooB, Mocksa

K BOITPOCY O ®OPMHUPOBAHNHU IKOJIOTUYECKOTI'O BUSHECA

OKOHOMHKA HE MOXKET YCTOMYMBO pa3BUBAThCA Ha (POHE IKOIOTHIESCKUX
katacTpo¢. Ee ycnenHoe pa3BuTHE MOAPa3yMEBAcT U ONTHMAIILHbIE ITPOIIECCHI
pa3sBUTHS OKpYXKarollel NPUPOJHOI cpeabl. DKOHOMHUYECKHE U YKOJIOTHYECKUE
3aJadyl  HEoOXOAMMO  peIIaTh  OZHOBPEMEHHO,  3apaHee  yKperuIsis
JKOJIOTHYECKYIO DJKCIIEPTU3y M KOHTPONb, 33aKOHOJATEIbHYIO CHCTEMY H
MOJATrOTOBKY CHELMAINCTOB Ha CTBIKE HAYK HKOJOTMHM U DKOHOMHUKH, TO €CTh
00IECTBO JODKHO YYHUTHIBATH OLIEHKY CTOMMOCTH PECYpCHOTO HMOTEHIHajaa B
JICHE)KHOM DKBUBAJICHTE.

Ho naxe B nawane XXI Beka B Poccum cymectByer mpoOiema ICHBI
pecypca, ImpuUYeM, 4acTO NMPH PECYpCHOM MOJAXOAE K OLEHKE HCKIIOYaroTCs
00BEKTHI, HE UMEIOIIE B HAacTosIIee BpeMs HMOTpebuTenpHOH cromMoctu. Ha
cerogHs 3Ta mpoOieMa YCIOXKHSAETCA TMOSBICHHEM TaKUX (aKTOPOB Kak
HHOIAIHS 1 PUHAHCOBBIN KPH3HC.

Jlns Hallero BOCHPHUSATHS JOCTATOYHO HOBBI TEPMHHBI IKOJIOTMYECKUt
OW3HEC, SKOJOTMYECKHI OaHK, HKOJOTWYecKas MNPeANpHUMYHBOCTE, HO H
NIPOMBIIIIEHHOCTh, M OW3HEC IOHMMAIOT, 4YTO OOBEKTHBHAs yrposa
BBDKMBAEMOCTH 4YEJIOBEYECTBA BBIABHHYJA HEOOXOJUMOCTb HAIPaBICHUS
MIPOIIECCOB B3aUMOAEHCTBUSA OOIIECTBA, NPUPOABI M HSKOHOMHUKH B PYCIO
B3aWMHOH AeATeNbHOCTH. TeM He MEeHee IMPOJ0IDKAeT CYIIeCTBOBATh CTEPEOTUI
0 TPUHLUUNHAIBHOA HECOBMECTUMOCTH  YCTOHYMBOIO SKOHOMHYECKOTO
Pa3BUTHS C IKOJOTMYECKUM O1aronoixydueM.

B ocHOBe pPBIHOYHOIO MEXaHM3Ma OHKOJIOTHYECKUX PECYpPCOB JICKUT
ANMaCTHYHOCTB CHPOCa Ha PECYPCHI 10 IieHe U goxoxry. Eme B koHue 80-x romnos
XX croneTrusi aMepUKaHLbl MPEJIOKHIN HOBBIM MOAXOH I JUKBHIALUU
HEeraTMBHBIX NOOOYHBIX 3(dexkToB B cBoelr crpane [1]. Cyrp ero B
(¢opMHpOBaHMN pBHIHKA NpaB Ha moOouHble 3 ¢exTsl. Komurery mo oxpane
OKpY’Karolel cpezibl 1eecoo0pasHo NMpolaBaTh MPaBo Ha 3arpsiI3HEHUE MOYBEI,
BO31yXa, BoJbl. [Ipy BEICOKHX (pOHAX Te, KTO 3arpsA3HSET OKPYXKAIOIIYIO Cpeny,
00 TepecTaHyT €€ 3arpsA3HATH, TH00 IMOCTPOST OUYUCTHBIE COOpYKeHH. Takum
o0pa3oM, yCTaHAaBIMBAETCS paBHOBECHAas pBIHOYHAS II€HA Ha TIIpaBa
3arpsA3HEHMS.

Taxoll mnaH uMmeeT psaa npeuMyInecTs. [loTeHIManbHbIE «3arpsI3HUTENN
MIOJIy4YalOT SIBHBIM MaTepUAJIbHBIA CTUMYJ Ul OXpaHbl OKPY’KalOLIEH Cpelsl; B
HMHOM Clly4ae OHH BBIHYXJEHBI IIOKYNaTh IpaBa Ha 3arpsisHeHHe. CTOPOHHUKHU
OXpaHbl OKPYXKaIOLIel cpeabl MOTyT OOPOThCs € 3arpsI3HEHUEM, CKyTlas IpaBa U
yIepxuBas X B CBOMX pykKax. TeM caMbIM OHM yMEHBIIAIOT (haKTHIECKOE
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3arpsi3HEHHME TI0 CPaBHEHUIO C HOPMaMH, YCTAHOBJICHHBIMH HPaBHTEIbCTBOM.
Ilo mepe yBenmmueHHs cIpoca Ha IpaBa 3arpsA3HEHUS pacTyIHe AOXOABI OT
MpofaXW ITAHHOTO KOJHMYECTBA MPaB MOTYT OBITh HCIIOJIB30BAaHBI IS
MIPUPOJIOOXPAHHBIX MEpPONPHUATHH. B HWTOre pacrymme ¢ TedeHHEM BpPEeMEHH
LeHbl ~ Ha  TpaBa  3arpsA3HeHust  OyayT — CTUMYJHpOBaTh  MOHWCK
YCOBEPIIIEHCTBOBAHUS METOA0B KOHTPOJIS U MOMCK MIAJSIIX TEXHOIOTHH.

OTOT e MPUHIMI HOJIOKEH B OCHOBY NPOJAKH KBOT YHCTOTO BO3IyXa,
pa3pabOTaHHOTO M IOJNMCAHHOTO PSAOM TOCYINApCTB B JOKYMEHTE, KOTOPBII
MbI 3HaeM Kak Kuotckuii mpotokon [2].

IIpu paccMoTpeHHn mPOOIEM 3KOJOTHYECKOro OH3HEca BO3HHMKAET
3aKOHOMEPHBIH BONPOC O CO3AaHUM HKOJIOTHYECKOTO OaHKa PETHOHAIBHOTO
3HaueHus. Takoil OaHK C IOPUIMYECKIMH M 3KOHOMHYECKHMH MOJHOMOYHAMHU
MOXET NPEJICTABIATh LEJNEBOH PErnoHaJIbHBIA (OHA OXpaHbl IPHPOABI H
palMOHAIBHOTO WCIOJIB30BAHUS HPHUPOTHBIX PECypcoB. DTOT OaHK JOIDKEH
CTaThb LEHTPOM HCIIOJb30BAHUS (PUHAHCOBBIX CPEICTB MPEANPHUATHH C
HauOONIBIIEH  3KOJIOTO-9KOHOMHYECKOH  pe3ynbTaTMBHOCTBIO.  Co3nmaHue
momobHOro 0aHKa MOXHO paccMaTpuBaTh Kak CBOeOOpasHBIA — aHaJor
aMOPTH3AIIMOHHOTO (POHAA OKPYKAIOUIEH CPEIBL.

BrioHe nornyecky onpaBIaHHBIM SBIISETCS BOIPOC 00 3KOHOMHUYECKOH 1
9KOJIOTMYECKOIl peHTe Kak O HeMalOBaXHOH pa3HOBUAHOCTH J0XO0Ja
9KoJIoruyeckoro 6anka. CyIIeCTBYIOT Pa3iMYHBIE MOAXOABI K OIPEICIICHUIO,
OOBSICHEHHI0O M  BBIBOAAM OTHOCHTEIBHO JOXOAOB, IIOMY4aeMbIX OT
UCTIONb30BAHUS OKpY’KafolmleHd cpelsl W 3eMIIM. ODKOHOMHUCTBI HCIIONBb3YIOT
TEPMHUH «PEHTa» B Y3KOM 3HA4€HMH — OTO LEHAa, YIUlauuBaeMmas 3a
HCTIONIB30BAHNE 3€MIIM W IPYTUX MPHPOIHBIX PECYpPCOB, KOIHUYECTBO KOTOPBIX
(ux 3amackl) CTPOTo OrpaHWYEHBI. FIMEHHO YHHUKAIbHBIC YCIOBUS MPEIIOKEHHS
3eMJIM M JPYTHX MPUPOJHBIX PECypcoB — MX (PMKCHPOBAHHOE KOJIMYECTBO M
OTINYaeT pPEHTHBIE ITATEeXKH. Ho 9KOJIOTHYECKOMY YCIIOBUIO
KHU3HEICATEIIFHOCTH B JIIOOOM 0OIIeCTBE CBOMCTBEHHBI TPH HAINPABICHUS:
Ka4eCcTBO E€CTECTBCHHOH IPUPOJHON Cpelbl; YpOBEHb 3arps3HEHUS CPEabl
oburanus; ee OiaroycrpoiicTo. Pa3 cymectByer nogobOHas muddepeHumarys,
TO CYIIECTBYET €CTECTBEHHAS MIPEATIOCHITKA KOJIOTHYECKOH PEHTHI.

[Tpu mpounx paBHBIX 0OCTOSTENBCTBAX JIIOIH, IPOKUBAOLINE B JIyUIIHX
9KOJIOTMYECKUX YCIIOBUSIX, MMEIOT OOJiee BBICOKHH YPOBEHb JKU3HHM IIPU TEX XKe
moTpeOuTeNbCKUX pacxomax. IlosToMy mpakTuueckoil ¢opmoil u3bATUSA
9KOJIOTHYECKOH PEHTHI JOJDKEH CTaTh KOMIUIEKC Iutarexei. Ilosmp3oBaTensamu
9KOJIOTHYECKUX PECYPCOB JIOIDKHBI SBIATHCS MPEANPHUSTHS, OpPTraHU3alNH,
OT/EJBHbIE TpaXkJaHe, BHOCAIIME B MYHUIMNAJIbHBIA  PErHOHAIBHBIN
9KOJIOTHYECKUH OaHK COOTBETCTBYIONIYIO ILIaTy. To eCTh TocyAapCTBEHHAs
COOCTBEHHOCTh Ha IIPUPOJHBIE PECYPCHl HE HCKIIOYAET PBHIHOYHBIX (HOpM
peanu3anum.
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JI.M. KykoBa
I'eopruesckuii TexHonornueckuit ”HCTUTYT (punuan) CesKas['TY
«IKOJIOTMYECKHUM MMPOAYKT»: ATPUBYThI KAYECTBA

W3BeCTHBIMM HAIlMOHANBHBIMU HPEMHSIMHU KadecTBa SIBISIOTCA: MPEMUS
Hemunra, HanuoHajmbHas mnpemMusi kadectBa Mankonma — bongpumxka,
EBpomneiickas npemust kadectBa, fmoHckas mnpemusi kadectBa. B Poccum
MpecTHXHOH sBisercs Harpaga «Bcepoccuiickass Mapka. 3Hak kadecTBa XXI
BeKa». B ocHOBe BbIOOpa JIe)KaT MOKa3aTeNy yIydIIeHnsI Ka4ecTBa IPOAYKTOB U
YCIIyT, TOBBIINIEHHE MPOU3BOJUTENBHOCTH, CHW)KEHHS H3AEPKEK, YBEINYECHUS
Ipojax, pocra NpUObUTH. B MeHbIIEH CTENEeHH OLEHMBACTCS 3KOJIOTMYECcKast
MOJIE3HOCTh  IpoxykTa. Ilog SKONOTMYHOCTBIO TOHMMAIOT COBOKYIHYIO
XapaKTePUCTHKY  TPOAYKIMH, MAaKCHMaJbHO  CBHACTENBCTBYIOIIYIO €€
0€3BpPEeIHOCTH ISl OKPY’KaroLlel Cpelbl U 37I0pOBbS YEJIOBEKa Ha BCEX CTAMAX
XKM3HeHHOTo nuKia. B nexadps 2007 rona Oblia BBeieHAa HOBas HOMHMHALUS B
nporpamme «Bcepoccuiickas mapka (III Toicsuenerne). 3nak kayectBa XXI
BeKa» — «DKOJOTHIECKN O€30TTaCHBIA MPOIYKT.

OKOJIOTHYECKH YHUCTBIMH CYHTAIOTCS MPOAYKTBHI, HpPOHU3BEJCHHBIE B
YHCTBIX paifoHax 6e3 MPUMEHEHUs XUMHUYECKUX U MHUHEpPAIbHBIX yI00peHuid U
6e3 BMeIIaTeIsCTBAa TeHETHKOB. B Poccnn moHATHE «9KOIOTHYECKH IPOTYKT
JI0 CHX TIOp HE 3aKPEIUICHO 3aKOHOM, OTCYTCTBYIOT METOAMKH CEpTHU(HKAIINU.
He cymecTByeT Taxkke M €AMHBIX KPUTEPHEB OLEHKHM SKOJIOTHYHOCTH, 4TO
MI03BOJIIET MHOTHM IIPOU3BOAUTEIISIM MaHUITYTHPOBATh MOTPEOUTEIIAMH.

OmnpenennuTh KPUTEPUH SKOJOTHYHOCTH BO3MOXKHO Ha OCHOBE IIMPOKHX
MapKETHHIOBBIX ~HCCIIEI0BAaHUIA, MO3BOJISIIOMINX ~ YCTAHOBHUTH ~aTPHOYTHI
KadecTBa I KaXI0H KOHKPETHOM IpyMIisl TOBapOB B 3aBUCUMOCTH OT CTEIIEHU
HX BO3/ICHCTBHS HA OKPYXKAIOLyIo cpeay. Ha kaXkaoM sTarne JKU3HEeHHOTO UK
MPOAYKIMKA JJISI 3TOr0 HEOOXOAWMBI H3Y4YEHHE YPOBHSA HCIIOIB30BAHUS
TIPUPOJHBIX PECYpCOB, 3arps3HEHUs aTMocdepbl, TUapochepsl U IOYBBHI,
ymepba Ui JecoB, IMOJEH, BOABL, a TaKKe HCCIEJOBAaHHE SCTETHUECKHX,
0CS3aTeNBHBIX M 00OHATEIBHBIX ITAPAMETPOB.

ITo MHEHUIO aBTOpA, JIETUTUMHBIMH KPUTEPHUIMH OLIEHKH MOTYT OBITh:

. ko3 dureHT cooTBeTcTBUS (haKTHYECKOro BbIOpoca BeriecTBa (QB)
MpeAnpUsTHs ycTaHoBIeHHBIM HopMaTuBaMm [1/1B (Ke= QB/I1/IB);
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. ko3¢ duiment coorBercTBUst cbpoca BemectBa (Qc) mpeampusThs
ycranoBieHHbIM HopMatuBam [1JIC (Ke=Qc/I1J1C);

. YPOBEHb COOTBETCTBHS o0Opa3oBaHus o0TX010B (QO) mpeanpusaTus
ycraHoBieHHBIM JuMuTaM (Qoi) Ko=Qo/Qour;

. YPOBEHB IIIyMOBOTO BO3JICHCTBHS 1 JIp.

. KO3((GULMEHT MOBTOPHOIO HCIIOIb30BaHUS BOIbI (He MeHee 75 % s

MIPOMBIIUICHHBIX TPEAPUATHN)».

H.H. Kpynuna, H.C. Yerpunuesa, JI.C. [lonanaony.io
I'eopruesckuii Texaonorndeckuit ”HCTUTYT (prman) CesBKasl'TY
HUEPAPXUS 3AJIAY B YCJIOBUSAX COLUAJIN3ALUU BU3HECA

Pa3pabotan mpoekT MexayHapomHoro crapmapta ISO/WD 26000
«PyKkoBOACTBO MO conuanbHOi oTBercTBeHHOCTH» (Guidance on Social
Responsibility). AxTyaapHOCTH mpoOsieMsl it Poccun ompenensieTcs BBICOKOM
POTBI0 KPYIHBIX KOPIIOpAIMid B POCTE IKOHOMHKH CTPaHBl M TCHACHIHEH
rOCYJIapCTBEHHO-YaCTHOTO MAPTHEPCTBA, MPEIIOIATAIONICH aKTUBHOE yd4acTHE
YaCTHOTO KaluTala B pelIeHHe COIUaNbHBIX 3amad. Jljig moHUMaHus
HaTPaBJICHUH COIMAIM3AIMA YKOHOMHUKH W OMpPEAETCHHUS POIH 3KOIOTHYECKH
3HaYUMBIX COIMAIBHBIX IPOAYKTOB AaBTOPHI IPEIJIaraloT pamKHpPOBATh
peliaeMble 3ajaydl MO TPEM YPOBHSAM C YYE€TOM 3HAYUMOCTH PE3yNbTara U
MacmTaboB ero MposiBICHHUS (Tabauia).

YactHble (BHYTPHOPTaHW3AIMOHHBIE) 3alla4d CBS3aHBI C pPa3BUTHEM
TPYAOBOTO TMOTCHIMANA W COLUUAIbHOM HWHQPPACTPYKTYPHl KOpPIOpAUU
(mpennpusitus). D10  oOyueHHMe  IEpCOHANa,  BHEAPEHHE  JIy4IIuX
pecypcocOeperaronx TeXHOIOTHI; OpraHu3aIisl TeKyIelH TpUPOJ00XPaHHOM
JeSITeNEHOCTH, YPOBCHb MOTHBAIIMM K PEIICHHIO 3alad HPHPOI00XPaHHOM
JeSITEIBHOCTH, PAaBHO KAaK M YPOBCHb BHEIIHETrO IMOHYXXICHHUS, HE CaMBbIil
BBICOKHI B CPABHEHUH C Pa3BUTHEM TPYAOBBIX OTHOILICHHUH, TaK KaK pPe3yIbTaThl
1 3QPEKTH SKOJOTHYECKUX WHBECTHUIMH OTCPOUYCHBI BO BPEMCHH W HMEIOT
TpaHCTpaHUYHBIN XapakTep. B yclHOBHAX Kpu3WCa KOPIOpPAIMH COKpAIIaloT
COIIMAJIbHBIC U SKOJIOTHYESCKHE 3aTPAThI B TIEPBYIO OYEPEIIb.

HaunonanbHbie (rocymapcTBeHHEIE) 3a/1a4u. CornmanbHast
OTBETCTBEHHOCTh OW3HECa COCTOWT B OPHEHTAMM HAa COydYacTHE B Pa3BUTHH
HWH)XECHEPHO-TEXHUYECKOH, TPaHCIOPTHOM, COIIMAJIBHOM, JKHITUIIHO-

KOMMYHaJIbHOH HH(PAaCTPYKTYpbl KOHKPETHOH TEPPUTOPHH, B pealU3aLUH
TOCYIApCTBEHHBIX (eNepalbHBIX M PETHOHAJIBHBIX IPOrPpaMM M IPOEKTOB
COLHUAIIBHO-)KOHOMUYECKOTO M JKOJOTMYECKOTO Pa3BUTHA. OTH HHBECTHIUH
TaKKe CIIOCOOHBI BBI3BIBATH ITO3WTHBHBIE MYJIBTUIUTMKATHBHBIC 3(QEKTHI,
BKJII0Yasi M TIOCTYIIATENILHOE SKOJIIOTHYECKOE YIIyUIlIEHHE.
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I/Iepapxm 3a7a4 colaau3alu Ou3Heca ¢ Y4€TOM UHTEPECOB €ro Cy6’beKTOB

CyOBeKThI | Jleknapupyemble 3a1a4n | [MoTpebHOCTH (MHTEPECHI)
YACTHBIE 3A/1A9U

CoOCTBEHHUK OxpaHa 1 6€30MacHOCTb, Bricokoe kauecTBO 1

TpynoBoii yIy4IICHHE CaHHTapHO- [POM3BOANTEIIBHOCTD TPYyJa

KOJUICKTUB TMTHEHUYECKUX YCIIOBHIT Tpyaa BocnpousBoacTo TpyI10BOro

MeHnemxepbl MortuBupyroLIas oraTa Tpyaa; HOTEHIHaIa

Ipodcoroser OpraHM3alis Kapbepbl; y4acTHe B ObecnieueHne HEMPEPHIBHOM

TocynmapcrBo cOOCTBEHHOCTH (IPHOBLITH) 3¢ PeKTUBHOH AESATEIBHOCTH
OO0yueHue; MoroToBKa U TloTpeGHOCTL B CAMOBBIPaKEHUH
MOBBIIICHNE KBATH()UKAIIH; MarepuasibHble CTUMYJIbI
NPO(KOHCYIHTHPOBAHUE

PaborHuku OxpaHa 310pOBbsi, MEUITHHCKOE KauecTBo Tpy10BOTO KamuTana, ero

Ipodcoro3st 00cITy)KUBaHUE U CTPaXOBaHUE; POCT U BOCIIPOU3BOJICTBO

T'ocynapctBo CaHAaTOPHO-KYypPOPTHOE
03JI0pOBJICHNE M OOecIeueHNe

PaGoTHuku CTpOMTENBCTBO KBS, ObecneyeHue cTabUIBHOCTU 1

T'ocynapctBo obecrieyeHne JKHIIbEM; COydacTue MOTHUBALUH TIEPCOHANA

IMpodcoro3e B OILIaTa HaiiMa MM apeH Ibl

PaGorHuku IToMorib cembe, IeTIM; CtabuinbHOCTb KaJpOB
OpraHM3alys OT/bIXa U I0CyTra

PaborHuku DopMupoBaHHE KOPIOPATUBHON Poct akTHBOB U NMOBBIILIEHNE

CoOCTBEHHUKH KyJIBTYpBbl, OpeH/ia; pa3BUTHE KOHKYPEHTOCIIOCOOHOCTH

IMoTpeburenn CBsA3€H C 00IECTBEHHOCTHIO KauecTBO MpoyKTa M )KH3HH

PaboTHuku ConuanbHble rapaHTHH IToTpeGHOCTH B 1OATOCPOUHOM

IIpodcoro3nr paboTHHKAM (TIEHCHOHHOE LUBIIIN30BAHHOM U 0JJ00pseMOii

T'ocynapctBo obecrieyeHune, TpyA0yCTPOHCTBO, neatensHocTH. CoXxpaHeHue 1
CTpaxOBaHHE XU3HH U 37I0POBBSI) 3aIUTa OPraHN3aLIH

PaGoTHuKI MarepuanbHast TOMOIIb IToTpeGHOCTE B COCTpailaHUU 1
MOJIOABIM ¥ MAJIOMMYIIIHM coydactuy. brarotBopurensHOCTD
paboTHHKAM

Jenossle dopmMupoBaHE TAPMOHUYHBIX U IToTpeGHOCTE B pacIIMpeHUH

MapTHEPBI UBUIM30BaHHBIX OTHOIICHHUI C JIETI0BOM aKTUBHOCTH 1 C(epbl
JICTIOBBIMHU [IAPTHEPAMH BIIMSIHUS ; YIIPABJICHUE PHCKAMHU

T'ocynapctBo YcraHoBieHne Oomee BEICOKHX IMToTpe6HOCTE B MOAEPKAHUN

O61ecTBoO CTaHZApTOB OH3HEC- KOHKYPEHTOCIIOCOOHOCTH 1

[oTpeburenn JIeSTEIIBHOCTH 9KOHOMHYECKOM POCTE

HAIIHOHAJ/IBHBIE 34/TAYH

TTorpeburenn CoOnroieHue Bcex HOpM [TorpeGHOCTD B yCUJICHUH U

WuBecTopsl 3aKOHO/IATE/IbCTBA, IIPaB pacuMpeHnn cepsl BIUSHUS U

Kpemuropst 4eJoBeKa U yCTpaHeHue Bce opM | AENIOBOH aKTHBHOCTH.
JMCKPHMUHALIH MuHIMI3aIHS PHCKOB OM3HECa

MectHoe Co3zznaHue U cOXpaHeHHe padbodnx ObecreueHne MPOU3BOJCTBA

co00IIecTBO Mect. [Tojyiepxanne 3aHATOCTH B BBICOKOKBAITM(YHIIMPOBAHHBIMU

T'ocynapctBo peruone; GopMHpOBaHHE KaZpaMH; CO3/1aHue OIaronpusITHON

Ipodcoro3st PErHOHAIBHOTO PhIHKA TPyaa cpe/bl OM3HEC-IesATEbHOCTH.

Pa3BuTHE MapTHEpPCTBA
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OKOHYaHHE TaOJIMIIBI

T'ocynapcrso VYuacTue B pasBUTHH IoTpe6HOCTH B COLUATEHOM
MectHoe PEruoHANBHOM HH(PACTPYKTYPEI MapTHEPCTBE U FapPMOHU3ALUU
€000IIeCTBO (1OpO’XXHO-TPAHCIIOPTHOM, OOLIECTBEHHBIX OTHOLICHUH.
Jenossie KyJIBTYpPHO-00pa30BaTeNbHOM, BHemrHee noHyk/ieHIEe
TapTHEPHI JKIJTUIIHO-KOMMYHAJIBHOH U T.11.)
Jenosble OTKa3 OT NPAKTUKH MOTyYEHUS IMoTpebHOCTE B OGe30macHOCTH 1
TapTHEPBI HPEUMYIIECTB TTepes CTaOMIBHOCTH. 3alNTa CBOHUX
KonkypeHTbI KOHKYPEHTaMH 3a CYeT JIETIOBBIX HHTEPECOB
T'ocynapcTso 71000MPOBaHUS CBOUX HHTEPECOB
ITapTHEpHI YeTkoe HHPOPMHUPOBAHHE O ITotpebHOCTH B 6E30IIACHOCTH U
T'ocynapctBo pHCKaX, CBA3aHHBIX C CTaOMIBHOCTH. YTIpaBIIeHHE
O6mecTBO JEATEIIbHOCTIO OPTaHH3aIIuH pHCKaMu
T'ocynapcrBo ITonneprkka nporpeccuBHOM BHemnee nonyxaeHue u
O6mecTBO TOCYJapPCTBEHHOMN MOMUTHKH 1 MOTPEOHOCTD B COLMAIIBHOM
Ipodcoro3er HaIMOHAIBHBIX TPOEKTOB IIapTHEPCTBE
IMonnepkka HCKyCCTBA, CIIOPTA, bnaroTBOpUTENTBEHOCT 1
KyJIbTypbl 1 00pa30BaHuUsI (uTaHTpONHS KaK MOTPEOHOCTh
MectHoe VYuacTue B pernoHaiIbHBIX BHelrHee noHyxeHHE U
co001ecTBO HporpaMMax 1 MojIepiKKa MOTPEOHOCTB B COLHAIIBHOM
MECTHOTO CO00IIeCcTBa TapTHEPCTBE
T'ocynapctBo Tonnepsxka MaTepuHCTBA N bnaroTBOpuTENBEHOCTD U
Hacenenne JIETCTBA, MAJIO00OHCIIEUSHHBIX (uTaHTpONHUS KaK MOTPEOHOCTB.
CJIOEB HACEIICHNS, TICHCHOHEPOB JlocTrkeHne 00IIeCTBEHHOTO
(nemorpaduyecKkue IpoeKThI) IIpU3HaHUs (POCT CTaTyca, UMUJDKA)
TTIOBA/IBHBIE 3A/IA49H
T'ocynapcrBo 3amura 1 0XpaHa OKpy Karoleit IMToTpeOHOCTH FAapMOHUYHOTO 1
DKosornyeckne cpenpl. PecypcocOepexenne. Oe3omnacHoOro pa3BuTHs. BHemrnee
JBIKEHHS VYcroiunBoe pa3BUTHE KaK IENb TIOHYKJICHHE
Hacenenune
T'ocynapcrBo DKOHOMHYECKUI pOCT U LuBuan3oBaHHOE pa3BUTHE
Hacenenne TIOBBIIICHUE Ka4eCTBa KU3HI
Jenosble CobumozieHre oOLIENPUHATHIX VYyer npoueccoB HHPpOpPMaTH3AINH,
TapTHEPHI STUYECKUX HOPM BEJCHUS MHTETPAINH 1 TII00aTH3aun
KoHKypeHTEI On3HECa M KOMMYHHKAITHI OM3HECACATETBHOCTH
Hacenenne Tlomomp npu aBapwusx, IMoTpebHOCTH B cOydacTHy,
T'ocynapctBo KaTacTpoax U CTUXMIHBIX COYYBCTBHH, COPUYACTHOCTH.
MesxmyHapoaHbIe OezcTBHAX brnaroTBopuTeIBHOCTD
opraHu3aLuu
IoTpeburemm CobmosieHre MeXTyHapOTHBIX IToTpeGHOCTE B MOBBIIEHUN 1
T'ocynapctBo COTJIALIICHUH ¥ JOTOBOPOB. TO/IEPKaHUI
Hacenenune Buenpenue crangapros UCO- KOHKypEHTOCIocoOHOoCTH. Brixon Ha
O011ecTBO 9000 u CO -14000 MUPOBbIE PbIHKH. Paciipenue
Dkooruueckue cepsl MPUCYTCTBU
OpraHH3alu

I'moGanbHble 3a1aun. TOMBKO KPYITHBIE TPaHCHAIIMOHAIBLHBIE KOPIIOPAITUN
MOTYT TIO3BOJIUTH ceOe (PMHAHCHPOBAaHWE MACIITAOHBIX, CONUATBHO 3HAYMMBIX
9KOJIOTHYECKHX, KYJIBTYPHO-00pa30BaTEIbHBIX, OJIarOTBOPUTEIHHBIX IIPOEKTOB.
Ho u koHKpeTHas TeKymasi COUMaIbHO OPUEHTUPOBAHHAS AESTEIbHOCTh MAJIbIX,
CPEeIHUX M KPYMHBIX MPEINPUATHI CIIOCOOCTBYET CHUIKEHHUIO OCTPOTHI MHOTHX
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rJ00aNBHBIX MpoOJieM. JTO MPOIECCH PecypcocOepesKeH s, PEeHUKINPOBaHNS,
BTOPHYHON IepepaboTKH OTXOAOB, CHIXKEHHE HHEPrOEMKOCTH MPOXYKIIHH,
00OPOTHOTO BOJIOIIONIB30BAHMS U IIPOYEE).

10.A. Manakog, A.H. Kynpusinos
WuctutyT sxonorun CO PAH, r. Kemeposo

9KOHOMMNYECKHNE MEXAHU3MbI PEKYJbTHUBALIUN
HAPYHIEHHBIX 3EMEJIb B KY3BACCE

Poct no0erun yris B Kysbacce Oyzer yBennmanBaThes U focturHet k 2020
roay 230 muH. 1. [Tocne a00brum | MIH.T. yrisl HapymaeTcs B cpeaHem 26-30
ra 3emyid. B HacTosmiee BpeMsl IUIONMaAb HAPYIICHHBIX 3€MENIb COCTaBIISET, IO
orenke 3kcnepToB 91.7 thic. Ta. K 2010 romy mux Oyzaer Ha 23 ThIc. Ta OoJbIIIe.
OcHoOBHasi JKoJOrHyecKass mpobieMa — YyBeIHMYeHHE AOOBIYM YIiId U, Kak
CIEICTBHE — YyXYyAUIEHHE Cpeabl OOWTaHUS denoBeKa. I[IpOTHBOMOCTaBUTH
00BEKTUBHOMY TIPOIIECCY Pa3pyIICHUsI €CTECTBEHHBIX 3KOCUCTEM U VITYUIICHHUS
Ka4yecTBa JKU3HU BO3MOXKHO TOJBHKO MYTEM COBEPIICHCTBOBAHUS pPabOT IO
PEKyJIbTUBAIIMM HAPYILICHHBIX 3€Mellb, KAueCTBEHHOTO YJIYYILEHHUS Cpebl
OOHMTaHM YeJIOBEKa B aHTPOIIOT€HHO M3MEHEHHOM cpejie.

B Hacrosmee Bpems pelHOYHas IeHa yris cocraBisier 1080 py6ureit (30
USD) 3a 1 tonny. PexynpruBanus 1 ra HapymeHnssix 3eMens (mo OAO «YK
«Ky3zbaccpaspesyronb») cocraBisier 270 Toic. pyoneit (okomo 10 teic. USD).
Oro B 4 pasza menwbmie, yem B CIIIA. Poccuiickoe 3aKOHOIATETHCTBO
Hed(p(PeKTHBHO pemaeT BOIPOCH ONTUMH3ALUH CPEIbl OOMTAHHS B MaXTEPCKUX
pernonax. Bo MHOrom 53T0 TpeloNpeNeNieHO0 OTCYTCTBHEM CpEICTB Ha
MIPOBEJICHHE PEKYIHTUBALIMOHHBIX Pa0OT. PeambHBIM BBIXOJJOM U3 CIIOKUBIIEHCS
CUTyalluNl SIBISIETCS W3MEHCHHWE CTPYKTYpHl (HUHAHCHPOBAHHSA pPabOT IIo
PEKYIBTUBAIIMN HAPYIICHHBIX 3€METb.

Hdnsa ostoro HeoOxogumo co3naHue 3akoHa «O  peKyJIbTUBALUU
HapyIICHHBIX 3eMeNby», «O TUaTe 3a HeraTHBHOE BO3/ICHCTBHE HA OKPYKAOIIYTO
cpexy», KoTopsle OBI mpemycMmaTpuBaim co3maHue [ocymapcrBenHoro donma
3aJI0rOBBIX IaTexeit (PoHm).

IIpsmoe yuyactue ®oHpma B ympaBieHHH paboTaMu 1O PEKYJIbTHBAIIUN
MMO3BOJINT ~ M3MEHUTH 3aKOHONATEIHhCTBO, IPEIyCMAaTPHBAIOIIEe ITONyUCHUE
JMIEH3UH Ha JKCIDTyaTalli0 MECTOPOXKIICHHS TOJBKO MPH YCIOBUU BHECCHUS
3aJI0roBoro miarexa B GOHM, 1 yCTAaHOBUTH CTABKH 3aJIOTOBBIX B3HOCOB 3a 1 ra
HapylICHHBIX 3€MeJb Ha yYpOBHE MEXKIAYHApOJHbIX. DOHJ CTaHET HaJeKHBIM
HCTOYHUKOM U (PMHAHCHPOBAHHA PadOT MO PEKyIbTHBAIIMHA HAa TEPPUTOPUHU
Poccuiickoit denepanuu.
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Cxema uesesoro (pHHAHCHPOBAHHS
M pacxooBaHus cpeacTs 'ocynapcTBeHHOro (bOHAA 3a/I0r0BBIX NJIATEMKEH IS
PERYJIbTHBAUHH HapyYLWeHHbIX 3emellb

Aenosut

roCyIJAPCTBEHHbIA

VTIENOBBIBAIOIIEE POHJL 3AJIOTOBbIX
BAHK NMPENNPHATHE TUIATEMEH 0719
KpeauT ——. PEKYJIbTUBALIMH
b HAPYIIEHHBIX

nox, B3HOC 3EMEJIb

R
npouexT

Tenaep I ({ronKypc)

N

m nz ns na

TPE QNIPHATHSA 110 TOPHO-
TEXHHYECKOH H BHO/IOTHUYECKOH
PEKYJIbTHBALIHH

Crpykrypa doHIa

O®unancupoBanue PoHAA MO 3TOH CXeMe MO3BOJIUT PELINTh MPOOIEMBI
PEeKyJIbTUBAalMM HApyLIEHHBIX 3€MEJb  Ha KAaueCTBEHHO HOBOM YpPOBHE,
MIOCKOJIBKY TOPHOJOOBIBAIOINNE TPEANPUITUSL OyIyT OCBOOOXKAEHBI OT
HEOOXOIMMOCTH CaMOCTOSITEJIbHO BOCCTAHABIMBAaTh W BBIBOJUTh M3 CBOHX
36MEIbHBIX OTBOJOB PEKYJIbTUBUpPOBaHHBIE 3eMid. Kpome Toro, B 3ajmauu
(oHma OymyT BXOOWTH 00S3aTENLCTBA BOCCTAHOBJICHHS 3€MeEIlb, HAPYIICHHBIX
paHee, eIé B COBETCKMI MepuoJi, 63 MpUBIEYEHNs JOIONHUTEIbHBIX CPECTB.
Tak MOABUTCSA pealbHBI IOCPEIHHUK MEXIY T'OPHOJOOBIBAIOIUMHU
IPEIIPUATUSAMHI U OPraHU3ALUSIMU-IPEEMHUKAMU BOCCTAHOBJICHHBIX 3€MEIIb.

CornacHo mpeanaraeMoil cxeme, cpezacrtsa i B3Hoca B @onp OynyT
BBIZIABaTHCSl TOPHOJOOBIBAIOIIMM HPEANPHUATHSIM OaHKOM, MOJIYYMBIIMM HPaBO
Ha OOCIyXHBaTb 53TOT TIPOEKT HA KOHKYPCHOH oOcHOBe. BrlnaHHBIE
npeAnpusATHsIM Kpenutel DoHz OyneT pa3Memars B 0OCITY)KHBAIOIIEM IPOSKT
GaHke B Qopme ermo3uTa. ITO MO3BOJIUT OaHKY HCIOJIB30BATh IIOJydEHHbIE
CpeACTBa Ha MPOTSXKEHUHU OT 4-5 5eT (BpeMs BBEACHUS IJIaHA PEKyJIbTHBAIUU
TEPPUTOPHH B JeicTBHE) 10 25 neT (CpeAHHH CpOK CYyIIEeCTBOBAHUS
TOPHOAOOBIBAIOIIETO TPEANPUATHS). PeKynbTHBalMOHHBIE DPAOOTHI IIOIy4aT
CcTabWIbHOE M JIOCTaTO4YHOE (PMHAHCHpOBaHME HE TOJBKO JUI1 BHOBB
HapylIaeMbIX 3€Mejb, HO M IUIOMIaJEH, HApYNIEHHBIX paHee, C IOCHIeNyOIUM
BBIBEICHUEM MX U3 3€MENbHBIX OTBOJOB MPENIPUATUN U BO3BPALICHUEM HX B
TIOBTOPHBIIT 000POT.

IIpeumymecTtsa I'ocynapcTBeHHOrO ®donna CIeAyIOIUeE:
TrOCyJapCTBEHHBIE OpPraHbl BJIACTH OyAZyT HMETh pEaTbHYI0 BO3MOXKHOCTh
BIMATH HA TIPOLECC M pe3ynbTar JesrenbHocTH PoHAa; ropHOIOOBIBAIONINE
TIpeANpUsATHS He OyayT BKIaAbIBaTh COOCTBEHHBIE cpeacTBa B DoHI; He OynyT
HECTH OTBETCTBEHHOCTh 3a Ka4yeCTBO, 00BEM M CHady HapyIICHHBIX 3EMEllb.
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@onp Oyner MpoBOIUTH yUYeT M KiacCU()UKALMIO HapylIIeHHBIX 3eMeJb Ha BCel
TEPPUTOPHM; YYaCTBOBATh B OSKCIEPTH3aX IMPOEKTOB IO PEKyIbTUBALUU
YYacTKOB HAapyIIEHHBIX 3eMeJb, oOecreunBaTh (HMHAHCHPOBAHUE pPAaOOT II0
PEeKYJIBTHBAlMK, OCYIIECTBISATH KOHTPOJIb 3a BBIIOJHEHHEM paboT B
COOTBETCTBUHU C NPOEKTOM; 3aHUMATHCS IMepenadeil BOCCTAaHOBIEHHBIX 3eMeNb
HOBBIM 3€MJICTIONb30BATEILIM.

Ha nepBom srare, 10 npuHATHS HEOOXOOUMBIX 3aKOHOB P® B0o3MOXKHO
co3aaHue HeKOMMepueckoil — opraHmzaumu  «@DOHI  peKyJIbTHUBALMU
HapyIIEHHBIX 3€MeJbY», B KOTOPBIH Obl BXOAMIN CPEJCTBA YTOJIBHBIX KOMIIAHUM,
3aIUTaHUPOBAHHBIE IS PEKyJIBTHBAIIMOHHBIX PadOT Ha MOOPOBONBHONH OCHOBE.
B Kemeposckoii obmactu Takoit (oHp cosmarn B 2008 romy mpu ydacTHH
OCHOBHBIX YTOJIbHBIX KOMITAHUH W aJMUHHCTPALIH O0JIaCTH.

Cxema paGornl Hexommepueckoro Ponna peKyJIbTHBALLHH

VYTJIENOBbIBAIOIIEE HEKOMMEPUECKHHA

MPENTIPHATHE

HI,
ueneson PERYJIbTHBALIHH
B3HOC

Tennep I (xoHKypC)

|

m nz ns n4

TIPE QIMTPHSITHA 110 TOPHO-
TEXHHUYECKOH H BHOJIOTHUE CKOH
PEKYJIbTHBALIHH

Hexommepueckuii (oH MO3BOIUT HAa4aTh pabOTHI MO PEKYIbTHBALMU B
YCIIOBUSIX CYILECTBYIOLIEH 3akoHoAarenbHOM 0as3bl Poccuiickoit denepauuu.
Pa6ota @oHna momMoxxeT 0TpaboTaTh TEXHOIOTHYECKHE CXEMBI B OpPraHU3aIly 1
MIPOBEAECHUHN PabOT MO PEKYIbTHBALINH.

MBI cunTaeM, 4TO TONBKO KOHUEHTPALUs CPEACTB B €JMHONW OpraHU3aluu
U OpaBWIBHOE HUX pacHpeseieHue Mo Hauboliee 3HAYMMBIM JUIS HAacelIeHUs
TEPPUTOPUSIM ITO3BOJIAT HE TOJIBKO COKPATUTh KOJIMYECTBO HAPYILIEHHBIX 3€MEIb
B Ky30acce, HO 1 yJTydIINTh Ka4eCTBO XM3HU HACEJICHHUS.

114



E.C. Pynenko
I'eopruesckuii TexHonmoruaeckuit ”HCTUTYT (puiman) CesKasl TY
IMABJIMK PUJIEMAIITH3: DKOJOTMYECKHWN ACIEKT

[Tabmmk pwinedmH — 3To ocobast (HYHKIHS COBPEMEHHOTO YIIPaBJICHUS,
HaTpaBJICHHas Ha CO3JaHUE U MOJEpKaHue TOOPOKeIaTeIbHBIX OTHOLICHUH 1
B3aMMOIIOHMMAHUS MEXIy TOBAaPOMPOM3BOAUTENIEM U OOIICCTBEHHOCTEHIO.
CoBpeMeHHas: PbIHOYHAsI YKOHOMHKA IPUHYKIAET POCCUIICKUE NMPENNPHUITHS B
[eNIAX TIOBBIIIEHUS KOHKYPEHTOCHOCOOHOCTH 3aJyMBIBATBECS HE TOJNBKO O
Ka4ecTBE IMPOU3BOTUMOIO TOBapa, HO U 00 3KOJIOTUYHOCTH MPOU3BOJCTBEHHO-
XO3SIIICTBEHHOM AEATENbHOCTH B LieaoM. Ilo 3Toil nmpuuuHEe B OpraHu3auusax
CO3MAIOTCS  CTICIHAIM3UPOBAHHEIE CITy>KOBI JKOJOTMYECKOTO MOHHTOPHHTA,
MEHEDKMEHTa H ayaura. EmE HeCKoJbKO JIeT Has3al Takas YCHICHHAs
MPUPOJOOXPAHHAS JCATEIIFHOCTh PacCMaTpUBAllaCh KaK BBICOKO3aTpaTHas W
HEBBITOJIHAS, W JIMIIb B MOCIEAHEE BPEeMsl PYKOBOAMUTEIM MPEANPUSITHI CTalH
0CO3HaBATh LIEHHOCTh YKOJIOTHYECKON YCIICITHOCTH MPEANPUATHS KK HCTOYHUK
WHBECTHUIIMA W  JoBepusi moTpeOutenei. Co3maHue Mpo3pavyHoil  yis
OKPYXXAaIOIMX  CHCTEMBI  DKOJOTMYECKOrO HMH(MOPMHPOBAHUS  BBICTYNAeT
JIOTIOJTHUTENIbHBIM KOHKYPEHTHBIM TPEUMYILecTBOM. [IpHHIIMI 9KOJIOrHUeCcKOi
OTKPBITOCTH  TPEATIPHATHS  TIPEIyCMOTPEH  3aKOHOIATENbCTBOM  Poccum
(Koucturymus PO; @3 «O06 oxpaHe OKpYyKaromeH CpeabD»).

[IpoGnema 3aKi04aeTcsi, ¢ OJHOW CTOPOHBI, B OTCYTCTBHM TI'DaMOTHBIX
CTIELHATIIICTOB, CHOCOOHBIX HE TOJBKO OICHUTH SKOJIOTHYECKYIO YCHEITHOCTb
MPEINPHUATHS ¥ TIPaBIIBHO HampaBuTh MHGopMmanmio obmectBy. C apyroit
CTOPOHBI, B OTCYTCTBHHM OTEYECTBEHHOIO ONbITa W HEpa3pabOTaHHOCTH
METOAOJIOTHYECKUX W METOJMUYECKHX BOIPOCOB B 3TOH cdepe. ABTOp BHOCHUT
JMYHBIA BKJIQJ B PEIICHHE 3TOTO BOIIPOCA W MPEJIaraeT onpeneseHne GyHKImi
9KOJIOTHYECKOIT cocTapisitomeii PR, a umeHHO:

e pH}pOpMALMOHHAs: COOOIICHHSI JOJDKHBI  OXBaTbIBaThb  HCTOPHIO
NPEANPUITHS, OBOJIOUMIO M JUHAMHKY DPa3BUTUS  HPOU3BOACTBEHHOM
JeSITENbHOCTH,

® INPECTIKHAS: ONpeAesieT HEOOXOIMMOCTh IIOKA3bIBaTh BBICOKHH
YPOBEHB AKOJIOTHYHOCTH ITPOU3BOJICTBA, COOJIIO/ICHNE MUPOBBIX TPeOOBaHUIl 110
9KOJIOTHYECKOH CepTH(PUKAIINH U SKCIIEPTH3E;

e OapbepHas: IPU3BaHA CO3aBATh 3aTPYAHEHISI KOHKYPEHTaM B peKiaMe
1 TIPOHUKHOBEHHH MX HA PBIHOK UX TOBApOB;

e mpeApeKiIaMHas: Cco34aéT y TMOKymareneil o0pasbl, accoluanum,
o0JIeryarontye BOCIpUATHE TOBAPHON PEKITaMBl;

¢ HalOMHUHAIOMIAS: TIEPUOIECKOE TTOBTOPHOE H3BEIICHHUE
0O0IIECTBEHHOCTH 0 HEOOXOIUMOCTH 3alIUTHl OKPYIKAFOMICH CpeIbl, IPOBEICHHUE
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JIeTeIbHOCTH, HAMPABICHHONW Ha €€ BOCCTAHOBJIEHHE, OObEJMHEHHE YCUIHI
rocynapctBa, busHeca u o01IecTBa.

K.B. Psizanues, I'.H. Yepusatuna, A.A. Yynakos

Boponexckuit ”HCTUTYT ['0Cy1apCTBEHHON TPOTHBOTIOXKAPHOM CITYKOBI
MYC Poccun

9KOJOI'O-9KOHOMHYECKASA OHEHKA 39OPEKTUBHOCTHU
IPUPOAONOJIB30BAHUA ATPOJTAHAITA®TOB
B COBPEMEHHBIX YCJIOBUAX BEJEHUS CEJIBCKOI'O
XO35MCTBA B BOPOHEKCKOM OBJIACTH

B cTaThe paccMoTpeHa 9KOHOMHYECKAsI s¢dexTrBHOCTH
MIPUPOJIOMOIF30BAHUS arpoIaH A TOB, KOTOPasi PACCUMTHIBAETCS CIIEYIOIUM
obOpa3zom:

ZA?}i / ZAI[i =D 100%,

rae  A3; — IOTOTHHUTENbHBIC (MHAHCOBBIC 3aTPAThl, CBSI3aHHBIE C BHECCHHEM
yIOOpEHUI, IPOBEICHUS] MEJIMOPATUBHBIX paboT U T.1.; AJl; — HOIOIHNTENEHBIH
(MHAHCOBBIA JIOXOJ, CBSI3aHHBIM C IPHUOABKOM ypoxkas 3a CYET MPOBEICHUS
MEJINOPATUBHBIX Pa0OT M BHECEHUS yIOOpeHus; D — SKoHOMHYeCcKHH 3 dekT oT
NIPOBEACHHST MEIMOPATHBHBIX Pa0dOT M BHECEHHs yNOOpEHHs, BBHIPaKCHHBIH B
MIPOLIEHTAX.

Hccnenopanus, IPOBEACHHBIE aBTOpaMU HAa  OCHOBE  aHalu3a
CTaTUCTUYECKUX  JAHHBIX,  MPEIACTABIAEMBIX  CEJIbCKOXO3AHCTBEHHBIMH
OpraHM3alusiMM, B cpegHeM @0 BopoHexckoil ob6macTu moOKaszanu, 4TO
SKOHOMHYECKUH 3(PQEKT OT NMPOBEICHUS] MEIUOPATHBHBIX PabOT U BHECECHUS
ynoOpeHust coctaBui okoo 150%.

OTMEeTHM, YTO B YCIIOBHMSX HHTEHCHBHOTO BEICHUS XO3HCTBAa YacTo
BO3HUKAIOT HETaTUBHbIE NPOSBIECHUS B (YHKIHMOHUPOBAHUU HPUPOIHBIX
00beKTOB. B 6010 CTENEHN 3TO KacaeTCs CeNbCKOXO3SIMCTBEHHBIX 3eMelb. B
9TOH CBSA3M 3aJ1a4M 10 OCYLIECTBICHUIO YNPABIEHUS U KOHTPOIS 32 KaUeCTBOM
3eMelb IPHOOPETaIOT NCKITIOUUTENIFHO Ba)KHOE 3HAUCHHE.

TakuMm o00pa3oM, BBIMIEU3NOKEHHbIE OOCTOATENBCTBA IOKA3BIBAIOT
HEOOXOOMMOCTh TIPOBEICHHUS arpOdKOJIOTHYECKHX MEPONPUATHH B IHEIIX
PAIOHANBFHOTO HCIONB30BAaHHUS arpojaHImadToB B XO3SMICTBE M HAYIHOM
000CHOBaHUHY MPOBEACHUS IPUPOAOOXPAHHBIX MEPONIPUATHIA.

Hay4ynoOocHOBaHHOE BeIeHHE CEIbCKOTO XO03sHCTBa clieyeT 0a3supoBaTh
Ha MOHHTOPHWHTOBBIX UCCIICIOBAHIIX.
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B pabore mpencraBieHa Mofenb CTPYKTYpbl arpo3KOJOTHMYECKOTO
MOHUTOPHHTA CKJIOHOBBIX 3eéMelb. OHa BKJIIOUAET MSITh OCHOBHBIX OJIOKOB.

VYnpaBieHne MNPUPOAHBIMH (B TOM YHCIE 3EMEJBHBIMH) pPECypcaMu
MOXHO OCYIIECTBJIATH TOJIBKO HA OCHOBE 3HAHUS MEXaHU3Ma MX (OPMHUPOBAHUS
U pexxuMa (QyHKIIMOHUPOBAHHSI.

N.B. AAxynuna, H.IL. Beasiesa
'OV BIIO «TaM060BCKHii TOCYAapCTBEHHBIH TEXHUYIECKUI YHUBEPCUTET

IKOJOI'O-OKOHOMHMNYECKHUE ITOAXO0AbI OHEHKHU
®AKTUYECKOI'O COCTOSHUSA OKPYKAIOIIENA CPEJIBI
B 3KOJIOI'MYECKOM YIIPABJIEHUHA
(HA MIPUMEPE TAMBOBCKOM OBJIACTH)

B Hacrostmee BpeMs OfHOI M3 Hambojee akTyaJlbHBIX IS 0OIIecTBa
mpobieM sBiseTcs mpobieMa JeTrpajaiiil COCTOSHHUS OKPY’)KaloIIeH cpemsl U
MPUPOAHBIX pecypcoB. IIpomomxaeTcss 3arps3sHEHHE OKpYXKaloLIeH cpembl,
HECMOTpsI Ha NIPHUHATHE psiia Mep MO ee oXpaHe. B skoHOMMYECKH CIIOXKHOI
CHUTyallM  TPEeNUpPUATHS W PETHOHBI  CTapaloTcs  OSKOHOMHTH  Ha
MIPUPOJOOXPAHHBIX MEPONPUATHAX, MO3TOMY CHaJ MMPOM3BOJCTBA U OCTAHOBKA
GOIIBIIIOT0 KOJMMYECTBA PEIPHATHI HE IIPUBOIAT K YMEHBILICHHUIO 3arPSI3HEHHS
OKpY’Karolei cpeibl.

Bonpimoit Bkimax B pelreHHe MpoOIeMBl OXpaHBI OKPYXAfoOUmIeH Cpembl
BHOCHUT JKOJIOTHYECKHI MOHUTOpHHT. ClefyeT MOJ4EepPKHYTh, YTO MOHUTOPHHT
HEOOXOJMMO paccMaTpUBaTh KaK CHCTEMY, KOTOpas BKIIIOYAeT CIEAyIoIue
OCHOBHBIE HampasieHus [1]: 1) Habmoaenus 3a GpakTopaMu, BO3EHCTBYIOIIMMHU
Ha OKPY)KAIOIIYI0 Cpexy, M 3a COCTOSIHHEM Cpebl; 2) OIeHKa (haKTHIECKOTO
COCTOSIHMS OKpY>Karollell cpenbl; 3) MPOrHo3 COCTOSHUS OKpPY>Karollell cpenbl U
OLIEHKa 3TOro coctosiHusl. OLEHNTHh (AKTHYECKOE COCTOSHUE OKpY’Karouen
Cpezbl Mopoii OBIBaET OYECHB CIIOKHO, YTO CBSI3aHO C TPYAHOCTSIMH B MOJTYICHUH
JOCTOBEPHBIX ~ CBEIEHHMH. TEXHONOTMH  HKOJOTMYECKOTO  MOHHUTOpPHHIa
pasnuuHbl. CylecTBEHHBIH BKJIaJ MOTYT BHECTH HKOJOr0-KOHOMHYECKHE
pacueTsl.

ABTOpaMH JaHHOW CTaThbM OblIa TPEANIPUHATA TIIONBITKA OLEHHUTH
COCTOSIHHE OKpyaromeld cpensl B TaMOOBCKOI 00macTn ¢ 3KOHOMHYECKOH
TOYKM 3pEHHs, JI8 4Yero OBbII pacCuuTaH IPeAOoTBPAIIECHHBIH 3KOJIOTO-
SKOHOMUYECKHI yIepO OKpyKaromien cpese.

Jnst pacuera MpefOTBPAICHHOTO 3KOJIOT0-3KOHOMHUYECKOro yiepoa
OKpyXarmiei cpeme Obbla ucmoibp3oBaHa Meroauka [2],  koropas
IIpeHa3HaueHa Ui MONTy4eHHs YKPYITHEHHOH 9KO0JI0r0-9KOHOMUYECKOH OLIEHKHI
ymep6a, IpeIoTBPanIaeMoro B pe3ysibTaTe OCYIIECTBICHHS TOCYIapCTBEHHOTO
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9KOJIOTHYECKOTO  KOHTPOJIS, pEAlM3allid  SKOJOTHMYECKHX MporpamMMm U
MPUPOJIOOXPAHHBIX ~ MEPONPHUSATHH,  OCYLIECTBIEHUS  T[OCYIapCTBEHHOM
9KOJIOTUIECKON SKCIIEPTHU3HI, JUICH3UPOBAHUS MIPUPOIOOXPAHHOM
JESITEEHOCTH, MEPOIIPHUATHH MO COXPAHCHHUIO 3aIlIOBEIHBIX MPUPOIOOXPAHHBIX
KOMILICKCOB H APYTHX BHUIOB JCATCIHHOCTH.

VYuuThiBas CHEMUPHUKY IKOJIOTO-PECYPCHBIX KOMIIOHEHTOB OKpPYKaroIeit
cpensl TaMOOBCKO# 00JTaCTH M HATPABJICHUN MTPUPOIOOXPAHHOHN JCSITEIHHOCTH,
OIICHKA TPEJOTBPAICHHOTO yIepOa, cormacHo MeTonuke, OCyIIecTBIBLIACH 10
CIICAYIOIUM BHIaM MPUPOIHBIX PECYpPCOB: aTMOC(hEpHBIA BO3IyX, BOJHEIC
pecypcel, TIOYBBI M 3€MeNbHbIE PECypChl, OHOJOTHYECKHE PECYpChl
(pacTUTENbHBIN U KUBOTHBIA MUD).

[IpenoTBpalieHHBI  3KOJIOr0-’)KOHOMHYECKUN  yIIepOd  OKpyKaromiei
cpene 1eaecoo0pa3Ho pacCUUTHIBATH 3a TOJ.

Hcxomnple maHHBIE JUIA pacueTa OBUIM TPHUHATHL IO MaTepualam
TrOCyapcTBEHHOW craTUcTHYeckord oTdeTHOCTH ((opmbr 2-TTI «Bo3znyx» wu
2-TI1 «Otxompl»), Otaena BOAHBIX pecypcoB 1o TamOOBCKoH ob6mactu
JloHCKOTO OacceffHOBOIO BOIHOTO YNPABICHUS M YTpaBiICHHSA IO OXpaHe,
KOHTPOJIIO W PETYJIMPOBAHUIO FWCIIOJIB30BaHUS OOBEKTOB JKUBOTHOTO MHpPA
TamOoBckoit obmactn. OrmeHKa BEIHYMHBI MPEIOTBPAIICHHOTO YKOJOTO-
SKOHOMHUYECKOro  ymepba OT  3arps3HeHus aTMOC(QEpPHOTO  BO3AyXa
TIPOU3BOMIIACH B COOTBETCTBHUH C PEKOMEHIAIMSIMEI METONKH.

His TamGoBckoit obmactu B 2007 r. BelnMYMHA TNPEIOTBPANICHHOTO
9KOJIOT0-9KOHOMHYECKOTO yIIepba OT 3arps3HEeHUs aTtMoc(epHOro BO3ayxa
BBIOPOCAMU OT CTaIlMOHAPHBIX MCTOYHHKOB cocTaBmiaa 129,42 teic. py6. Taxxke
B COOTBETCTBUHU C YyKa3aHUSAMH MeToauku OBUT MPOBENSH pacdyeT BEIUYHH
MPEIOTBPAIIEHHOTO  JKOJIOTO-9KOHOMHYECKOro  ymepbda  oTr  cOpoca
3arpsi3HAIONIMX BELIECTB B BOAHbIE 00BeKkThl TamOOBCKOW oOdacTu U OT
CHIDKEHUS 3arpsi3HEHMsI OTXOJaMH MPOU3BOJACTBA M MOTPEeOJCHUS, KOTOPHIE
coctaBmim 8492,54 Tric. py6o 1 202399,08 ThIC. py0 cooTBeTCTBEHHO. Bemmunna
MPEIOTBPAIIEHHOTO  JKOJOTr0-’KOHOMHYECKoro ymiepba Ouopecypcam B
TamboBckoii o6aactu B 2007 r. okazanach paBHo# 333859,40 Thic. pyoO.

OO0mass BenWYMHA  MPEAOTBPANICHHOTO  JKOJOT0-3KOHOMHYECKOTO
ymepba, pacdeT KOTOpPOH MPOBOAWICA C YYETOM KOPPEKTHPOBOYHOTO
k03 uUIeHTa, YYHUTHIBAIOIIETO JKOJOTMYECKOC COCTOSIHHE TEPPUTOPHH,
MOTEPH DKOJOTMYECKOTO KayecTBa OKpPYKAWIIEH cpeapl B pe3ylbTaTe
XO3AHCTBEHHOHN JAeATeNBHOCTH (it Tepputopun TamMOoOBCKoOW oOyacTH paBeH
2,5), cocraBmia 1362,20 miH. py0.

Iony4yeHnusie pe3yIbTaThl MOTYT OBITh HCIIOJIb30BAHBI
TEPPUTOPHATLHBIMU OpraHaMM YIIPABICHUS OXPAaHOW OKpYXKarolield cpeabl u
MIPUPOMOIIONB30BAHNS TP pa3padOTKe TPOTHO30B  COLHAIBEHO-YKOIIOTO-
9KOHOMHYECKOTo pa3BUTHs TaMOOBCKOW 00JIaCTH, TPH OICHKE PE3YJIbTaTOB
JESTEbHOCTH TEPPUTOPHATIBHBIX OPTaHOB CUCTEMBI MUHHUCTEPCTBA MPUPOAHBIX
pecypcoB P®, mpu pa3paboTKe W COTJIACOBAHMHM DPETHOHAIBHBIX IIETEBBIX
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MPOrpaMM U MEPONPUSATHI, HANpaBJIEHHBIX Ha CHIDKEHHE (MpeloTBpalleHuE)
HETAaTUBHBIX NOCJEICTBUN XO31MCTBEHHOW JAESATENBHOCTH IJIsl OKpYy Karoulei
cpenbl, 4TO B KOHEYHOM HTOT€ MOXET IOBJIMATH HAa CUTYalHIO C OXpaHOU
OKpY>KaIOLLEH cpellbl B pETUOHE.

JIutepatypa

1 DOxonorn4eckuii MOHHTOPHHI OKpyxaromei cpens: B 2 1. T. 1 / FO.A. Komuccapos [n
1p.]. — M.: Xumus, 2005. — 365 c.

2 Metonuka oOmpeneneHns] NPEeJOTBPALICHHOTO 3KOJOIMYECKOro ymepba: yTBepXkIeHa
T'ockomakomnorun Poccuiickoit @eneparin 30 HOsOps 1999 1.
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Cexuus 4 JK0JI0rH4ecKuii KOHTPOJIb MPONU3BOACTBEHHOM cpebl
T.A. Anamosuy’, C.I'. Ckyropesa’, T.5I. Ammxvuna'”’

'Bstckuit roCyapCTBEHHBIH I'YMaHUTApHbIN YHUBEpcUTeT, I. Kupos
*JlaGopatopus 6GuomonuTopuara MucTuTyTa Guonornn Komu HI] YpO PAH,
r. Kupos

PAANOMETPUYECKOE UCCIEAOBAHUE TEPPUTOPUU BBJIN3U
KHPOBO-YEIIEHKOT'O XUMHNYECKOI'O KOMBUHATA

KpynHelmyM HMCTOYHMKOM NOTEHLHUATbHOW paguallMOHHOM ONAcHOCTH
Ha Tepputopun Kuposckoil obnactu sBiusercs Kuposo-Ueneukuit xumudeckuit
xombuHar (KUXK). C 1949 mo 1978 rr. Ha xomOmHaTe mepepadaThIBaIoOCh
YPAHOBOE ChIphE, COEpIKaBIIee MPUMECH - Pu ¥ TPOAYKTOB [eICHWS YpaHa
(*°sr, *Zr, ¥'Cs, "**Ce). Crounsie BOBI MPOM3BOACTBA C COMEPKAHUEM ypaHA
no 1957 r. coOpaceBammck B 3a0omoueHHyro moimy p. EmxoBku. C 1957 r.
CTOYHBIC BOABI IOcie OOpabOTKM MO IyNBIONPOBOAY IIOJAaBAINCH B
[OIAMOHAKOIHTENb, U3 KOTOpOro moctymaiu B p. EmxoBky. OxoHYaTenmpHOE
CKJIQIMPOBAaHUE OTXOJOB NPOM3BOJACTBA OCYUIECTBISETCS Ha TOJUTOHE
XpaHEHHUs W 3aXOpOHEHMA. B HacTosmee BpeMs Ha MPOMITIOMIAAKE KoMOMHATa
pasMeniaercs 8 XpaHWIHUII paJaroakTHBHBIX 0TX010B (PAO). B HUX pasmMernieHo
437 ThIC. T pagMOAKTUBHBIX U cBbIEe 1 MiH. 200 ThIC. T TOKCUYHBIX OTXOJOB
[1].

XpaHunuia OTXOAOB IPOM3BOJACTBA pacIookKeHsl B 1,5 KM oOT
cenmuTeOHOM 30HH T. KnpoBo-Yererka, B 30He CaHUTapHOH OXpaHBI BO03abopa
obOnactHoro 1eHTpa. lIpu DdKCTpeManbHBIX CHUTyallUAX HE HCKIIOYEHa
BO3MOXHOCTB TIPOPHIBA XPAHWIHII OTXOAOB C 3aIIIOBBIM BEIOPOCOM OTXOMOB B
p. BaTky, 9TO MOXET NMPHUBECTH K HAPYIICHHIO KN3HE0OECIeueHNsT 00JIacTHOTO
LEHTpA.

Ienbto paboTh! ObLIA OLIEHKA paJUalliOHHON 0OOCTaHOBKM Ha TEPPUTOPUI
BOym3n KupoBo-Yenenkoro XuMu4eckoro KOMOMHaTA.

JJis OLCHKH COCTOSHUS MPUPOAHOTO KOMILICKCAa Ha TEPPUTOPHH BOIU3U
KUXK mnpoBoaminu WU3MEpPEHUS MOIIMHOCTH SKBHUBAJICHTHOW I103bI BHEIIHETO
ramma-uznydeans (MOJl) mozumerpom JKI-02Y  «ApOutp». W3mepenue
YAEJIbHON aKTMBHOCTHU 40K, 232Th, 226Ra, 137Cs, Sr B nmpo0ax MPOBOIWIN Ha
CUMHTWUIALMOHHOM criekTpoMerpe «lIporpecc-2000» Ne 0334 Bb-I'; ypan
oTpeessId paJHOXUMUYECKUM MeTo oM [2].

PesynmpTaTel  M3MepeHHs ~ IOKa3add, 4YTO 3HAYEHHS  MOIIHOCTH
SKBHBaJICHTHOH 110361 (MO/I) Ha TeppuToprH (OHOBBIX y4acTKOB Kuporckoii
00JIACTH HEBENUKH — CPeAHss1 MOMIHOCTH a03bl cocraBisier 0.08 Mx3B/4. Ha
TeppuTopuu, npuieramomeid k Kupoo-UenenkoMy XuMHUECKOMY KOMOHWHATY,
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OblIM OOHAPY>KEHBI YYAaCTKHU C ITOBBIIIEHHOW MOIHOCTHIO SKBUBAJIEHTHOM J103bI,
9TO CBUAETEIHCTBYET O HEKOTOPOM PaIHOAKTUBHOM 3arps3HEHHUH.

[IpakTdeckn Bce H3MEpEHHBIC BEJIMYMHBI HA TNPHOPEKHOW dacTu p.
EnxoBku MO/ npeBbimaioT (OHOBBIC 3HAYCHUS Ha TeppUTOpHH KupoBckoi
obnactu u BappupyloT B mperenax ot 0,17 mo 0,33 mk3p/u. [loBbimeHHOE
3HaueHne MO/l — 0,44 Mk3B/4 — HaliJIeHO HAa yYacCTKe, HAXOSIIUMCS B 2 M OT
ype3a Bogsl 03. IIpocHoe. TakuM 00pa3oM, MOIIHOCTH 3KBHBAJIECHTHOH [03BI
raMMa-M3Iy4eHHs Ha JIOKAJIbHBIX y4acTKax MCCIEAyEMON TeppUTOpHUH B 3-5 pa3
npeBbllaeT cpennue 3HaueHus MO/ s Kuposckoiil obnact.

IIpu pamnanMOHHO-TMUTHEHHYECKOM OOCICIOBAHUN TEPPUTOPUH OBLIO
MIPOBENEHO HU3MEPEHHME COJCPIKAHHMA ECTECTBEHHBIX M  HMCKYyCCTBEHHBIX
PaIMOHYKIMIOB B CMELIAaHHBIX 00paslax MOo4YB, OTOOPaHHBIX Ha y4acTKax
BONM3M 03. bepesosoe u p. EnxoBku. M3yueHHsle 00pa3nbl MOYB HMEIOT HU3KUE
3HAUCHMSI yIENbHBIX aKTUBHOCTEM €CTECTBEHHBIX PAaJUOHYKIHIOB YK, Ra,
2Th, comepkaHHe KOTOPHIX MeHbIIE (OHOBBIX 3HAYeHHWH B 6-20 pas.
Conepxanne ~°U M cpedHsisi ylenbHas AakTHBHOCTE ~'Cs B oOpasie,
0TOOpaHHOM BO371€ P. EMXOBKH, IpeBHIIIaeT KJIapKH H30TOIOB B 1o4YBe B 1,3 1 B
1,7 pa3za COOTBETCTBEHHO.

JIOHHBIE OTIOXKEHUS ABISIOTCA AKTUBHBIM MPHPOJHBIM aKKyMyJSATOPOM
BPEIHBIX TEXHOICHHBIX coeauHeHud. Ha Teppuropuu, mnpuieraromed k
XMIMHUYEeCKOMYy KOMOWHATy, Ha CIEKTPOMETPHYECKHH M pagnOXUMHUYECKUit
aHanu3sl ObUIM OTOOpaHBI MOHHBIE OTIIOXKEHHA W3 p. EnxoBkw, u3 o3ep
Bbepesosoe u IIpocHoe. Pe3ynbTaTsl aHanM3a 3arpsi3HEHUS JOHHBIX OTIOXKEHUI
u3 03. [IpocHoe i p. EIXoBKY MoKasatu mpeBbimenne cogepxkanus > U B 2.7 u
B 1,6 pa3 coorBercTBEeHHO. Kpome TOro, B TOHHBIX OTJIOXKEHUAX p. EnxoBku
CpenHss y/ebHAas aKTHBHOCTh '~ CS TpeBbIeHa B 2,7 pasa.

Takum o00pa3oM, ¢ TOMOLIBIO PAJUOMETPUYECKUX HCCIEIOBAaHUH
TEePPUTOPHUH BBIIBJICHO, YTO MOIIHOCTh SKBHBAJICHTHOW II03BI Y-M3IydYCHUS Ha
npubpexHoit gactu p. EnxoBku ot kapeepa 3MV o 03. [IpocHoe npeBsIiaeT B
2-4 pasza ¢oHoBbIc 3HaueHUsA M1 KupoBckoit obOmactu. B mpobax mouBel U
JIOHHBIX OTJIOKEHUH Ha ydacTke p. EnxoBka cozpepikaHue U n cpenHsas
yIenbHas aKTHBHOCTh '~ Cs Gbima B 1,5-2,7 pasa Bbiue HOpMbIL. [TOBEIIICHHOE
3HAUCHHUE Y-WU3ITyYeHUs HaliIeHo Ha ydacTke BOmm3u 03. [IpocHoe. Ha sTom e
yuacTKke B JIOHHBIX OTIOKEHHAX OOHAPYHKEHO MpEBBIMIEHHE coaepkanus U B
2,7 paza.

JIutepatypa

1. 3arpsi3HeHre MPHUPOAHBIX Cpel BOMM3M cucTeMbl BomooTBeAeHus Kuposo-Uemnerkoro
xumuueckoro komounata / I'.B. pyxunun, A.Il. Jlememko, B.B. Cunbko, T.A. Bopoxuosa,
B.A. HeuaeB // PernoHanpHble W MyHHIUNANTbHBIC MPOOIEMbI mpupoponoib3oBanus: CO.
Mmarep. 9-if Hayu.-nipakT. koH}. Kuposo-Uernerk, 2006. C. 125 — 127.

2. TuraeBa H.A. flnepuas reoxumust / H.A. Tutaesa. M.: U3a-80 MI'Y, 1992. 272 c.
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H.C. AkumoBsa, 7K.C. HIknsesa, E.B. KoporkoBa, T.U. I'youna
CapaToBCKHil TOCYIapCTBEHHBIN TEXHUYECKUN YHUBEPCHUTET

ONPEAEJEHUE TOKCUYHOCTHU AKPUJIOH-2-
CYJb®OKHUCJIOTHI C HIOMOIIBIO PA3JIMYHBIX
TECT-OPTAHU3MOB

duTonaToreHHbIe MUKPOOPTaHU3MBI IIPE/ICTABIISIOT OONBIIYIO ONACHOCTD
JUIS KyJIBTYPHBIX PACTEHUI U MOTYT HAHOCUTH yIIepO cenbCckoMy Xo03siiicTBy. B
CBSI3M C 3THUM AaKTyaJbHBIM SIBISAETCS MOUCK 3(P(EeKTHBHBIX NpenaparoB Ui
3alUThl pacTeHnid. Kpome GakTepuIMaHOTrO NSHCTBHS, STH MIPENapaThl JOKHEI
ObITh O€30macHBIMU AN CaMUX PACTeHUIl M JPYyTUX MKHUBBIX OPTaHU3MOB.
W3BecTHO, YTO Ha OCHOBE AaKpWAOHA CYIIECTBYIOT aHTHOAKTEepHANbHEIE,
aHTUTpUOKOBEIE, MPOTHBOOIYXOJEBbIE W Jpyrue Ipemnaparsl. llpencrasiser
UHTEpeC H3y4YeHHWE OHOJIOTMYECKH aKTUBHOTO COCIMHEHMS aKPUIOH-2-
cynbgpokuciorel (ACK). Panee HamMu yCTaHOBJIEHO, 4YTO OHA TIPOSBIISET
BEIpOKEHHOEC OAaKTEPUIMIHOE JEHCTBHE OTHOCUTEIBHO (DUTOIMATOTEHHBIX
Oakrepuit Xanthomonas campestris B-610, Pseudomonas syringae B-1546,
Erwinia carotovora subsp. atrullis 603, xoTopoe HposBIsfeTcs B JUaNa3oHe
xoHneHTpanuit ACK ot 100 mo 0,25MKr/MKII.

W3zyqeno Bnusane ACK Ha cKOpocTh NpOpAacTaHWs CEMSIH OHOIOJIBHBIX
U 1ByponbHbIX pacteHui. Ilokazano, yto ACK B nuama3oHe KOHUEHTpaluii
8107, 8107, 810" 810°, 810° wmr/Mm oOka3sbiBaeT BBIPAKEHHOE
POCTOCTHMYJIHpYIOIIee JeHCTBIE Ha CEMEHA IIICHUIIBI, OBCa, PXKH, KaOauKoB U
ropoxa.

Lenbto Hameil pa®oThl SIBASETCS ONpeAeNeHHe CTENCHH TOKCUYHOCTHU
ACK Ha pa3nuuHBIe TECT-OPTaHU3MBI.

B kadecTBe TECT-OPraHM3MOB WCIONB30BAN HH(Y30puid Stilonichia
mytilus 1 GeNBIX OECIIOPOIHBIX KPBIC.

B nepBoil yacTu HalMX KUCCIEJOBAHUN MPOBOAMIM TOKCUKOJIOIMYECKUE
HCCIeIoBaHus pa3niyHbIX KoHIeHTparmid ACK ¢ ucrnons3oBanneM nHbpy30puit
Stilonichia mytilus.

Omnpenensiiock Bo3zaeicTBue ciuenyoommx koHueHtpauuii ACK (8'10'2,
8:107, 8:10%, 8107, 8:10° mr/m) Ha unciennocts uudysopuii [1]. Cremens
TOKCHYHOCTH HMCCIIEyeMOT0 BEIIECTBA OIpPEAeIsieTCs Yepe3 1 Jac 1Mo MpoueHTy
BBDKMBaHMS HMHQY30pHH OT HX YHCICHHOCTH IIPH MOCAJKE C IIOMOLIBIO
MUKpPOCKOIa OMHOKYISIPHOTO CTEPEOCKOUIECKOTO.

CornacHo maHHBIM [1], MccienyemMble KOHIEHTPALMOHHBIE PACTBOPHI HE
SBJIAIOTCS TOKCHYHBIMH B OTHOIICHHH NPOCTEHIINX, kKpoMe KoHIeHTpanun ACK
(8107 Mr/miT), KOTOPYIO OLEHHTH KaK CPEIHETOKCHUHYIO.

Iomy4eHHBIE pe3yIbTaThl, IPEACTaBICHBI HA JUarpaMMe.
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% BbIXXKMBLUUX MHY30pUiA Yepes yac

®810-2 m810-3 810-4 m810-5 m810-6 KOHTPO/Ib

Janee HamMM TIPOBEICH OKCICPHMEHT II0 OINPEIEICHHIO OCTPOH
TOKCHYHOCTH akpujoHCYyIbdokucaoTsl (ACK) cormacHo meromuke [2]. B
9KCHEpPHMEHTe OBUIM HCHOJIB30BaHB Oejble OeCHOpOIHBIE KPBICHI-CAaMIIBI
maccoir 280-300r. Beuim chopmupoBaHBI 3 TPyHIbsl — JBE OMNBITHBIX H
xoHTponbHas (1, 2 u K rpynner). ACK pactBopsinu B 8 Mia Boxasl. PacTBopsl
BBOAWIM MEepOpaibHO. | rpymma moiydmia MakcuMmansHylo mosy ACK —
1233mr/kr, 2 rpynma —617mr/kr u K rpynma — 8 Mi1 cTepuiibHON BOJIHI.

[lo wucreyenun cyTok HaOMIOZEHHWS 3a IIOBEACHHEM KpbIC OBLIO
yCTaHOBIEHO, 4To BOo 2 u K rpymmax mnoBeneHUecKHe XapaKTepHCTUKU
KUBOTHBIX, X IOTPEOHOCTh B €le M IUThEe HEe M3MEHWICh. B 1 rpymme
KHMBOTHBIC JIS)KalM Ha OprOXe C 3aKpeIThIMM Tiazamu. Yepe3 10 gacoB c
MOMEHTa BBEJICHUS, KUBOTHbBIE CTAJIM IpPOSBIATH MHTEPEC K €A€ M IHTHIO.
Coycrst 20 wacoB mocie Hauajla SKCIEPHMEHTa KpPBICHI BO3BPAILAINCH K
o0BIYHOMY 00pasy m3HH. CoycTst 24 Waca ¢ MOMEHTa BBEICHHS BEIIECTBA
TIOBE/ICHNE KHUBOTHBIX B | ¥ 2 TpyIIIax HE OTINYAIOCh OT KOHTPOJIBHOA.

Crnenyromuit  3Tam  HCCIEJOBaHHS  3aKJIOYajcd B  OIpEAEIeHHU
MOP(OIOTUIECKUX U THCTOJIOTMYECKUX N3MCHEHUSIH BHYTPEHHUX OPTaHOB BCEX,
B3ATHIX B 9KCIIEPUMEHT )KUBOTHBIX.

[Tociie BCKpBITHSE OBIIIM YCTaHOBIICHBI CIIETYIOIINE U3MEHEHUSL:

1 rpynmna — Bce BHYTPEHHUE OpPTraHbl C KPOBOMOATEKAaMH, BEHbI B3IyThIE,
CTEHKH TOJICTOTO KHIIIEYHWKA TOHKHE, CHIIBHO yBEJIMYCHA IIEUCHB;

2 rpynrna — yBeJIn4eHHas NeUeHb, KPOBONOATEKH HE HaOIIOIAf0TCS;

K rpynmia — BHyTpeHHHE OpraHbl OTHOCHTENILHO B HOPME.
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l'ucronornveckue WCCIEOOBAaHUS IKEMYIKAa, IIEYCHH M CEJIC3CHKU
MOKa3aJIHn:

1 rpynma — B medeHH HaOJIOMAIOTCA OTEK M KPOBOWMBIIUSHUS, B
CeNIe3eHKEe OTMEUCHBI OTCYHBIC SBICHUS, CTCHKH [IEHTPAJIBHBIX BEH YTOJIICHEI,
B KEJIyAKE HAOIIOJAFOTCS KPOBOU3IIUSHHUS.

2 Tpymnma — B IMEYCHH HAOJIOMAIOTCS OYaroBas 3CpPHUCTAs TUCTPOQHS,
OTEK MapeHXUMBl W KPOBOMBIIMSIHUS; OTEKH B CEIIe3EHKE; B XKEITYAKES OTMEUCHBI
W3MCHCHUS, MO3BOJIAIONINE TOBOPHUTH 00 OTEKe CIM3HCTOW OOONOYKHA U
runep@yHKINY xKemnes.

K rpynma — B medeHu, ceie3eHKe U jKeMyJKe CYIIECTBEHHBIX N3MEHEHUI
He HabJro1aeTcs.

Takum o0Opazom, B pe3yiabTaTe MPOBEACHHBIX 3KCIICPUMCHTOB
nokasano, uro ACK oxasblBaeT cpesHETOKCHUHOE NelicTBUE Ha MH(]Y30puH B
KOHIIEHTPauKu 8:10 Mr/mi. MakcHManbHO BO3MOXKHAS 1034 pacTBOPEHHOTO
BEIIeCTBa HE sBIACTCS JeTanpHOH. OpHako TpH  MOPQPOJOTHIECKAX U
THCTOJIOTMYECKUX HUCCICIOBAaHUSIX HAONIONAIOTCS THUNCPQYHKIUS OPraHOB U
cocyaopacumpsitonmii 3¢ ¢dext. Jl03bl, KOTOpblE OKa3bIBAlOT TOKCHYECKOE
JIEHCTBHE Ha TPBHI3YHOB, MPH HCIOIL30BAaHUH BEUISCTBA YIS 3alUTHl PACTCHHMA
HE TIPUMCHSOTCSL. [IpoBeneHHBIC 9KCTIEPHMEHTEI MTOTBEPKAAIOT
MePCIeKTUBHOCTh JanbHedmmx wucciegoBanuii ACK ¢ mensio co3ganus
npernapara JJis 3allUThl PACTEHUI.

JIutepatypa

1.BunoxonoB JI.O. TOKCHKOIOTHYECKHE WCCIEIOBAHHUS KOPMOB C HCIIOJIb30BAHHEM
undyszopuii / J1.0. Bunoxonos — CII0.: Jlomonocosckas Tunorpadus,1995. — 80 c.

2. PykoBOJCTBO MO SKCHEPUMEHTAIBHOMY (IOKIHHHYECKOMY) H3YUCHHIO HOBBIX
(apmakonornyeckux Beuiects / P.Y. XabpueB — M.: Meauuuna, 2005. — 832 c.

A.10. Anekcanapos

Bonrorpasckuii rocyjapcTBeHHbIA TEXHUYECKUA YHUBEPCUTET

OLEHKA CTEIEHU BUOJECTPYKIIUN HE®THU B IOUYBE
METOJOM MOJISAIPHOCTH 9TAHOJIOBBIX KATIEJIb

IMpn HedTsHOM 3arpsi3HeHMH nenocdepbl OAHUM M3  Haubosee
HEPCHEKTHBHBIX M KOJIOTHYHBIX METOJOB OYHCTKH SBIACTCS OMOJIOTHYECKHIL.
OH OCHOBaH Ha HCIOJB30BAaHWUHM  CHELHAIBHBIX YIJIEBOAOPOJOKHCISIOMINX
MHKPOOPTaHHU3MOB, KOTOpBIE MOTYT pasiaratb HedTh 10 Oe30MacHbIX
MHUHEpAIBHBIX coeuHeHuid. OqHOi n3 TpoOJeM NpUMEHEHHs TEXHOJOTUH
OuopeMenraluy OYBBI SBIISETCS ONPEACIICHUE CTEIICHN OHOAECTPYKIMU HehTH
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U, TAKHUM 00pa3oM, oreHKa 3p(HEeKTHBHOCTH TOTO WIIM MHOTO MUKPOOPTaHHU3Ma.
OOBIYHO aHAIU3 COJEPXKAHUSI HE(TU NPOBOAUTCS METOAaMHM HH(pPaKpacHOU
CHEeKTPO(OTOMETPHH M XpoOMaToMacc-criekTpomerpuu. Jng Hux Tpebyercs
JOBOJIGHO JIOPOrO€ M TPOMO3JKOE  00OpyHOBaHHE, KOTOPOE HEBO3MOXKHO
UCIIOJIb30BaTh B IIOJIEBBIX YCIOBUSAX WIM B HEOONbLIMX Jaboparopusix, He
00J1a1al0MUX He0OXOJUMBIMU TPHOOpaMHU.

B stom ciydae HyXeH Ipyroi, 6ojiee poCTOi METoa, HO 00Ja It
JOCTaTOYHOM TOYHOCTBIO M YyBCTBHTENBHOCTbIO. OIHUM M3 TaKHX METO/OB
MoxeT ObITh molarity of ethanol droplet (MED) meTon mim MeTOa MOJIIPHOCTH
9TaHOJIOBBIX Kamnens [1].

OTOT METOA TNpPUMEHSETCS AL U3y4eHHs! THAPO(OOHBIX CBOMCTB MOYBEI
[2]. Hanmume B mouBe HeTH MOBHIIAET € TUAPO(GOOHBIC CBOCTBA, U TOITOMY
9TOT METOJ HCHONb3yeTcsl s OHpeAeNeHHs OOLIero  CoIepKaHUsL
yraeBogopogoB Heptn B mouBe [3]. OH OCHOBaH Ha 3aBHUCHMOCTH
BIMTHIBAEMOCTH B II0OYBY Kalellb 3TaHOJNA pPa3INYHOH MOJAPHOCTH OT
KOHLICHTPALUH yTJIEBOIOPOIOB HEYTH B HEH.

JlaHHEBIN MeToN OBUT MCIIOJIB30BAaH JUIS OLIEHKH CTEICHH OHOoJerpaganui
He(TH B IIOYBE IIOJ BIMSIHHEM YTIEBOTOPOIOKHCIISIOMNX MHUKPOOPTaHH3MOB
(YOM), a uMeHHO IBYX MTaMMOB 13 KoJuiekiuu Bonrl'TY — Pseudomonas sp.
TY10 u Bacillus sp. TY22.

Jns SKCTepuMeHTOB OBUIM B3STEI 00pas3mbl MOYBHl B LleHTpambHOM
paiione ropona Bomrorpanma. ITouBy cymmmm mnpu KOMHATHOW TeMIeparype,
IPOCEHBATH Yepe3 CHTO ¢ Iiomanbio oteeperHii 1,2 em”. Iocie 3roro 1mo 20 r
nomewanu B yamku Ilerpu u 3akpeiBany Kpbinikodd. IlouBy crepunusoBanu B
cyxoxapoBoM mikady npu 165-170°C B TeueHue 2 4acos.

Jnst  TpoBeOeHWs OKCIEPHMEHTa HEOOXOIMMO OBLIO  YCTaHOBHTH
3aBUCHUMOCTb MOJISIPHOCTH 3TaHOJIOBBIX Kallellb, BIMTHIBAIOMIUXCA B TOYBY, OT
o0IIero cojepxaHus YIrJIEBOAOPONOB HehTH B MmouBe. JJI 3TOro B YallKH
[etpu ¢ mouBoif BHOCHIN HE(THh B Pa3IMIHOIN KOHIEHTparuu: 5 mr/t, 10 Mr/T,
15 mr/r, 20 mr/r, 25 mr/r. [locne BHeceHus HepTH Yamku [leTpu 3aKpeIBaId U
OCTaB/ISUIM TIPM KOMHATHOM TeMmIepaType B TedeHHe 72 dacoB. 3aTeM Ha
ITOBEPXHOCTH MOYBHI B YAIIKaX HAHOCWJIM KaIUTH ATHJIOBOTO CIIUPTA Pa3IHMIHOI
MOJIIPHOCTH. B iymy ¢ 8-KkpaTHBIM yBelIWdeHHeM HaOMIOJAIH 3a CKOPOCTHIO
BIIMTBIBAHMUS KaIlIM B 104BY B TeueHHe 10 cexyna. Ha ocHOBaHMM MOy4eHHBIX
JIAHHBIX OBUT IIOCTPOCH KanuOpoBOUHBIN Tpaduk (puc.l).

CremyromuM 3TalloM CTajJ0 HEHNOCPEICTBEHHOE ONPENCICHHE CTEICHH
ouonecTpykuun Hetu mramMmmamu Pseudomonas sp. TY 10 u Bacillus sp. TY22.
Jns atoro mo 20 r mouss! BHocunH B 10 vammek Iletpu u cTepunusoBanu npu
165-170°C B TeueHue 2 yacoB. 3aTeM B YAIIKU C IOYBOH BHOCHIN HE(PTH B
xoHuentpamusax 0,5%, 1%, 1,5%, 2%, 2,5% ot maccel nouBsl. Benen 3a atum
Jenany BbiceB mTaMMoB YOM B damku ¢ HedTblo. Yalmku 3aceBaiuch H3
pacuéra 10° ki/r moussl. B ommy momoBuHy wamek momemanu Bacillus sp.
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TV22, a B apyryw — Pseudomonas sp. TY10. 3areM 4amku ¢ OTKPBITBIMU
KPBIIIKaMU ITOMEIIaIN B TepMocTaT mpu Temneparype 30°C.
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Puc.1. Kanmu6poBouHslii rpaduk 3aBUCHMOCTH MOJIIPHOCTH 3TaHOJIOBBIX KaIlellb OT
KOHLICHTpAI[MU He(TH B MTOYBE.

KoHTponp 3a cTemeHbl0 pasjiokeHUs HePTH TPOBOIMIM  Uepe3
3,5,7,9,12,14,28,35, 42, 49, 56,63 u 70 cyTok mocie Hadana dKcrepuMenTa. Jis
9TOr0 Ha MOBEPXHOCTh IIOYBBl HAHOCHJIM OTAHOJOBBIE KAIUIM Pa3IUuHOM
MOJIIPHOCTH M CMOTPENH 4epe3 8-KpaTHYIO JIyNy 3a MX NPOHHKHOBCHHEM B
nouBy B Teuenue 10 cexyna. Ilo kannOpoBouHOMY TpadMKy HaXOIHIH
cojiep>kaHue HeTH B IouBe.

bbn  monydeHsl fJaHHBIE, YTO OHMOIECTPYKLMS HaOiojanach MpH
KOHLEHTpauusx Hetu Menbine 15 mr/r. IIpy koHHEeHTpauusx Beime 15 mr/t
(20 m 25 wMr/r) maHHBIX NO JerpajalMu HeTH He YJajJoch IONYYHTb.
B03MOXHO, 3TO CBSi3aHO C TEM, YTO IPHU CTOJNb BBICOKMX KOHIIEHTPALHMSX
MHUKPOOPTaHW3MBI HE CIIOCOOHBI OKUCIIATh YTIIEBOJOPOIbI HEQTH HHTEHCUBHO U
JaHHBIH METoA He MOXeT (MKCUpOBaTh HE3HAUUTENbHbIE HW3MEHEHHS
KOHLIEHTpauuu HedTH B mouBe. Ha 3T0 ykas3piBaeT M TOT (hakT, YTO C POCTOM
KonmM4yecTBa He(TH B TIOYBE CTENCHb OWOAECTPYKIMH Iajana. IMpn
KOHIeHTpanuu HepTu 15 Mr/r oba mramMma MOKa3aiu HEOOJBIION MPOICHT
Jierpajialiiy yIrieBo10PO/IOB.

[Ipn xoumeHTpamuu HepTH B mouyBe 5 Mr/T m 10 MI/r mOIydYeHBI
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CleAyIOIlUe pe3ynbTaThl: B TedeHUEe MepBeIX 14 pHell mocne Havana
SKCHEPHMEHTa AaKTUBHOH OHOAECTPYKLHH, PErUCTpHpyeMoit METOJOM
9TaHOJIOBBIX Kallellb, He HAa0M0Aan0ck. B HEKOTOPBIX CiTydasx MPOCIEKUBAIOCH
Jaxke HeOOJBIIOE YBEJMUCHNE KOHICHTPAIMU YIJIEBOJAOPOJOB HE(PTH B IIOUBE.
ITo Bceil BepoSATHOCTH, 3TO CBA3aHO C ajamnTalell MUKPOOPTaHH3MOB. 3aTeM
MPOUCXOAMIIO COKpAIeHHEe OOIIero CoJEep)KaHusl YIIEBOJOPOAOB HE(PTH B
nouse. Hike Ha auarpammax (puc.2) npencTaBlIeHbl Pe3yIbTaThl SKCIIEPUMEHTA
T10 OLICHKH OMOJIECTPYKLMH HE(YTH METOOM MOJISIPHOCTH 3TAHOJIOBBIX KaIleJb.

Bacillus sp. TY22 Pseudoioms sp. TV
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Puc.2. buonecrpykuus nedru mwrrammamu Bacillus sp. TY22 u Pseudomonas sp. TY 10

K koHIy KcniepuMeHTa CTeleHb OMOASCTPYKIUH YIIIEBOIOPOJIOB HE(DTH
MIPU KOHIIEHTPAMK 5 MI/T cocTaBmia: sl mramma Pseudomonas sp. TY10 —
100%, a s mrramma Bacillus sp. TY22 — 92%. Ilpu xonnenTpanuu 10 M/t a1
MOKa3aTeJId COCTABWIM ISl TpeAcTaBuTesiel mnceBaomMoHan — 58%, a s
npeacTraButeneil oammut — 61%, U MpU KOHIEHTpAIMK 15 MI COOTBETCTBEHHO
21% u 27%.

TakuMm o00pa3oM, METOI MOJISIPHOCTH JTAHOJIOBBIX Kamellb OKa3aycs
MIPUTOAHBIM JIJISI OTIPEIEIICHHS CTEIICHN ONOCCTPYKIIMY He()TH B IOYBE.

Jluteparypa
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H.A. Anekcees
Tomckuit MONUTEXHUYECKUI YHUBEPCUTET

O MIPUMEHEHUU METOJUKHN PACUYETA BBIBPOCOB
IIPU COKUT'AHUU JPEBECHOI'O TOIIVIMBA B KOTJIOATPEI'ATAX

JlpeBecHBIE OTXOIBI MIMPOKO TNPHMEHSIOTCS B KadecTBE TOIUIMBA B
KOTETbHBIX JIepPeBONEpepadaThIBAIOIINX MPEANPHUATHI, CEILCKUX KOTCIbHBIX, B
meyax OBITOBBIX TEIUIOTeHEpaTopoB. lIpu  yCTaHOBIEHWHM HOPMATHBOB
JOMYCTAMBIX BBIOPOCOB M KOHTpOJIE BEIOPOCOB B aTMoc(epHBI BO3AYyX, a
TaKke Tpu (OPMUPOBAHUU TOJOBOW TOCCTATOTYCTHOCTH pacyeT BHIOPOCOB
3arpsi3HsAomMx BemecTB (3B) mpu cokuraHuu TOMIMBAa B BOAOTPEHHBIX H
MapoBbIX KOTJIaX KOTEINBHBIX MaJIOM M CpeJHEH MOIIHOCTH IPOU3BOJUTCS
cornacHo [1,2], a B Ipyrux TOIUIMBOCKUTAIOIUX ycTaHOBKax — mo [3]. Ilpu
peanu3auuum MeToguKku [1] moNB30BaTENM CTAJKUBAIOTCA C MpoOieMoit
oTpeiesIeHHsT BRIOPOCOB TBEP/BIX YaCTHII, XOTS UCXO/AHas OamaHcoBas Gopmyia
(1), mpencraBneHHas HIKE, O/THA U Ta )K€ B 00X METOIMKAX.

CyMMapHOE KOJNHYECTBO TBEPHBIX dYacTHIl (JIeTy4edl 30IBI H|
HEJIOTOPEBIIIET0 TOILUINBA) pacCUUThIBaeTCs mo dopmyie [1,3]:

A
Mypg=B—————a (1=
me 1007y, yu(1=17)

(1)

nim
QH

_ . . JH (1-
Mmg =0,01 B(ayH A+q4 32,68) (1-n) (2)

rae B - pacxox TomnmuBa (T/Tom, 1/c);

Oy — JIOJIS 30JIbI, YHOCHMOH ra3aMH U3 KOTJIa;

A — 30/IbHOCTB TOILTUBA Ha pabouyio Maccy, %;

g4 "~ moTepu Temia ¢ YHOCOM OT MEXaHMYECKOM HEMOIHOTHI CrOPaHUsL
ToILINBa, %0;

1 - DOJIS TBEPIBIX YACTHII, YIaBIHBACMBIX a 30JI0YIOBUTEIIAX;

Q" — HU3MIAs TEMIOTA CropaHus TOrMBa, MJIK/KT;

B (2) nepBoe cnaraeMoe OMUCHIBAET KOJIUYECTBO 30JIbI, @ BTOPOE — CaXH.

p30na =0,01-B-a - A-(1-17) 3)

McaJ’C”:O,OI-B-q‘)(”-%-(1—77)
: “4)
Cornmacro [1,2], mpH CKHUTaHHM JIPEBECHOTO TOIUIMBA Oy, =0.1 a4
MIAXTHBIX TOIOK M TOIIOK CKOPOCTHOT'O TOPEHUsS U Oy, =0.25 1115 CI0eBBIX TOMOK
ObITOBBIX Termoreneparopos. Cormacho [2] 4™ =2 = qa.
Xapakrepuctuku apesecHoro tommsa: A = 0.6 %, Q" = 10,22 MJIx/kr.
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CornacHo [3], Ipu c10€BOM CKMI'aHHMHU JPOB Oy, / (100 —I'y,) == 0,005.

Toraa cymmapHOe KOJTMYECTBO TBEPABIX YaCTHUI] COCTABIISIET:
M,; = B-0,6- 0,005 = 0,003-B
KommdaecTBo BEIOpackIBaeMOM Ca)KH COCTABIISACT 110 (4):
M°=0,01 -B-2:10,22/32,68 = 0,0063-B
Toraa Konu4ecTBO BHIOPACKIBAEMOM 30151
M’ = M, - M® = - 0,0033-B — mosay4aeM OTpHMUIATENLHOE 3HAYCHUE,

4ero OBITH HE MOXET U3 (PH3MUYECKHX COOOpaKCHUH. AHAJIOTHYHBI Pe3yIbTaThI
JUTS IIAXTHBIX TOMOK ¥ TOITOK CKOPOCTHOT'O TOPEHUSL.

£=0,0019, ay, =0,1.

M,; = B-0,6- 0,0019 = 0,0011B; M = 0,01 -B-2:10,22/32,68 =
0,0063-B

M’ =M, - M*=-0,0052-B

CyMMapHOE KOJHMYECTBO TBEpPABIX YaCTHI[, OIpenelieHHoe 1o (2) ¢
YCTaHOBJICHHBIMHU B [1] Koaddurmientamu, B 2,6 - 6,2 pa3a NpPEBBIMIACT TO XKE
3HaveHue, moiayueHHoe 1o (1). [IpeBsimenne BEIOPOCOB caxku cOCTaBiseT A0 10
u Oonee pa3. Bo CTONBKO ke pa3 yBeIMUMBAETCA IUIaTa 32 BHIOPOCHI U MOTYT
y)KECTOUUTHCS HOPMATHUBBI BBIOpocOB. [IpwumHa 3mece B ToM, 910 B [1] He
YUTEHBI TIOTEPH TETUIA CO IIAKOM, & TIOTEPH TEIUIa, CBA3aHHBIE C YHOCOM (q4”"),
MPUPABHEHBI K CYMMAapHBIM MOTEPSIM OT MEXaHMYECKOH HETMOIHOTHI CrOpaHUs
TorumBa (qs4). OTCIO/Ia HEBBIMOJIHEHNE YCIOBHH MaTEpPHAIBHOTO M TEIUIOBOTO
Oananca. M3 ananusa 3HadeHuil xoaddunuentos f u oy, CleLyeT, 4TO OHM
MPOTIOPIUOHANBHE [PU  Pa3UYHBIX CIIOco0aX CKHUraHws TorwimBa. [l
COOJIIOJIEHHUs] TEIUIOBOrO M MAcCOBOro OajaHca 3HayeHue (4" IOJDKHO ObITh
CKOppekThpoBaHo. [lapameTrpuueckuil aHaiv3 MOKa3bIBa€T, YTO MJIA TOIOK
[IaXTHBIX M CKOPOCTHOro ropenus ¢s°" = 0,16. Ilpun cI0€BOM CHKHUTaHUH
JPEBECHOro TorumBa g4 = 0,48.

OreMeHTapHas MPOBEpKa MOKA3bIBaeT CIEIyIoIIee.

1.Tonku maxTHbIE 1 CKOPOCTHOI'O TOPEHUSI:

M,; = B-0,6: 0,0019 =0,0011‘B

M’=0,01-B-0,1-0,6= 0,0006-B; M= 0,0 -B-0,16-10,22/32,68 = 0,0005'B

M, =M’ + M°=0,0006-B + 0,0005-B = 0,0011-B — 6ananc coGmoeH.

2.CnoeBbl€ TOIKHU:

M, =B-0,6-0,005=0,003-B

M’=0,01-B-0,25-0,6= 0,0015-B; M°=0,01-B-0,48-10,22/32,68 = 0,0015-B

M,, =M’ +M°=0,0015-B + 0,0015-B = 0,003-B — 6ananc coOtoieH.

Jlureparypa

1. MeToauka onpe/eneHus BEIOPOCOB 3arpsi3HAIOMINX BEIIECTB B aTMOc(epy MpH COKUTaHUK
TOIUIMBA B KOTJIaX MPOU3BOAUTENbHOCTRIO MeHee 30 ToHH mapa B yac miu meHee 20 ['Kan B
yac.- M.: HUU Atmocdepa, 1999.- 57 c.
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2. Mertonuueckoe mocoOMe IO pacyeTy, HOPMHUPOBAaHHIO M KOHTPOJIIO  BBEIOPOCOB
3arpsA3HSIONIMX BElecTB B aTMochepHbIit Bo3ayx. - CI16.: HUW Atmocdepa, 2005.- 211 c.

3. Meroauueckue yka3aHus [0 pacyeTy BbIOPOCOB 3arpsA3HSIOIIMX BEIIECTB IPU COKUTAHUN
TOILIMBA B KOTJIAX MPOU3BOAUTEIBHOCTRIO 10 30 T/9ac.- M.:T'unpomereonsaar, 1985.- 24 c.

A.A. Bypmuctposa, C.1O. JlopoHun
CaparoBckuil rocyaapcTBeHHbI yauBepcurer uM. H.I'. UepHeimeBckoro

INPUMEHEHHUE OPTAHN30BAHHBIX CPEJ] HA OCHOBE
KATHOHHBIX ITAB JJIS1 CHEKTPO®OTOMETPUYECKOI'O
OIIPEAEJIEHUS ®YPDYPOJIA B BOAHbBIX OBBEKTAX

DKOJIOTHYECKUH  KOHTPOJh OOBEKTOB  OKpYyKalolled cpemabl Ha
comepxkanne (ypdpypona OOYCIOBIEH €ro IIHPOKAM IIPHMEHCHHEM B
MIPOMBIIUICHHOCTH: OYHCTKA He()TH U PACTHTEIBHBIX Maced OT YrIIEBOJOPOIOB
(3KTpareHT); SKCTPAKIMs ONCHOB B MPOM3BOACTBE CHHTETUYECKOW PE3MHBI
(pacTBOpHTENB); MOIYYCHHE TBEPABIX CMOJ B IPOM3BOJCTBE CTEKIOBOJOKHA,
JeTanieil caMOJETOB W aBTOMOOWIBHBIX TOPMO30B; TOJdy4eHHE (ypaHa,
¢bypdypunoBoro cmmpra, TerparuapodypaHa, (GYyHIHIUAOB, JEKapCTBEHHBIX
mpenapaToB (HampuMep, GyparunH) u T.4. [1-3].

OpmHako  ¢Qypdypon  sBIs€TCS HEPBHBIM  SAOM,  OKa3BIBAIOIINM
pasapaxarolee AeHCTBUE Ha OPraHU3M 4elloBeKa U >KUBOTHBIX (JIMso 126 mr/kr,
TIJIK: 0,05 Mr/m° — B atMocdepHOM Bosayxe, 1 Mr/i — B Boze Bogoemos) [1].

Bricokas TokcnaHOCTE Bypdypoina TpedyeT Mpernn3nOHHBIX METOIOB ero
HOCHTH(GUKAIIMM W  KOJIWYECTBCHHOTO OMNpEHETCHWS HE TOJNBKO Ha
MHUKPOTPaMMOBOM YpPOBHE B Pa3JIMYHBIX IMPOMBIIUIEHHBIX, TEXHOJIOTHYECKUX
o0BeKTax U OOBEKTaX OKpYXKalomiel cpeabl, HO W Ha ypoBHe goned [TJK B
MUIIEBBIX 00BEKTaX, HAMPUMEDP B AITKOTOJILHBIX HAIMUTKaX [4-6].

Hawubonee pacmnpocrpaneHnsie xpomarorpaduueckuii (BOXX, I'X) u
nojsiporaduyeckuit METO/Ibl OIpeCICHUS bypdypona  sBiIAIOTCA
JOPOTOCTOAIIMMH,  MAaJOAOCTYIHBIMH ¥  TPYNOEMKHMH. BTopeiM 10
pacrpocTpaHeHHOCTH — siBiisieTcs  (poromerpudeckuit  Meron. [Ipumensror
pasNuYHBIE  peareHTbl, Takue Kak  apoMaTU4Yeckue  aMuHbl, 2.4-
JUHUTpoeHIITHAPa3HH, 4-aMHHO(EHON, a300eH30ITHAPA3HHCYIB(POKUCIIOTA,
areropeHOH, TICPBUYHBIC HUTPOCOCIWHEHHSA, alleTOH, AaHTPOH, (EHOJIHI,
(YKCHHCEpPHHCTAs KUCIIOTa, HUTPOIIPYCCH HATPUS U T.J. MI3BeCTHBIE METOJUKH
C TIPUMEHEHHEM TaKHX pPEareéHTOB HMEIOT psJi HENOCTaTKOB: IMpPUMEHEHHE
KOHIIGHTPHUPOBAHHBIX PACTBOPOB KHCJIOT, OPraHMYECKHX PACTBOPHUTENCH B
Ka4yecTBE HKCTPAreHTOB, HArpeBaHUE INPH (HKCHPOBAHHOW TeMmIeparype U
JUTUTENBHOCTD MPOBeAeHUs dkcnepumenTa (1-3 vaca) [7].
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Lens  Hacrosmedt  paboTel —  pa3pabOTKa  JIETKOBBITOJIHUMOH
(doTomeTpuueckoii MeToIMKH ompeneiaeHus (ypdypoia Ha YpPOBHE COTHIX
noinieit [IJTIK B BOAHBIX cpenax.

OnHMM H3 Iy4IINX aHAINTHYECKHX PEareHTOB Ha KapOOHMIIBHYIO IPYIITY
sBrsiercs 2,4-muantpodenunruapasus (JJHOI). Peakuus ¢pypdypona ¢ JHOT
JIByXCTauiHa:

20 H*
ON NH —NH, + @C< O,N NH —N:Cﬂ {
(6] H _Hzo H/ (e}
NO

NO,
A
NaOH  Ox
O,N NH—N :cﬂ N N—N :cﬂ
v 16} -H,0 / 4 0
H Na* O- N H
NO, NO,
A B

IepBas cragms peakmym (KOHAEHCAUS B KHCIOH cpene) — oOpazoBaHne
MaJIopacTBOPUMOro ruapazona A. Bropas cranus (1ienodHas cpesa) — nepexon
ruapazona A B anu-gopmy B.

OrpaHuYeHHAas pacTBOPHMOCTE B Bozie popM A u B memaer nmpaktrueckn
HETIPUEMJIEMBIM TIpUMeHeHue cuctembl ¢ypdypon — JHDPI B doTomeTpum.
ABTOpHI [7] IPUMEHSIOT CIIEIYIOIIYI0 METOJUKY ompeneneHus Gpypdypoina mo
peakuuu ¢ JH®I: x 5 ™Mn pactBopa, coiepxamero 0,02 — 0,5 wmr
ompenensieMoro TokcukaHTa, npubasmsaor 0,5 ma 0,5%-ro pactBopa 2,4-
muauTpodenmrrapasuaa B 2 H. HCl. OOpasyrommuiics ocagok Tuapa3oHa
(dopma A) yepes 1 yac HeHTPUPYTUPYIOT, MPOMBIBAIOT HECKOJIBKO pa3 BOAOH 1
pactBopsitoT B 10 mu1 aTmiioBoro cmupTa. 3ateM mpubasisior 10 mMa cmecu
paBHBEIX 00beMoB 0,2 H. BoxHOTO pacTBopa NaOH n 96%-ro sTrioBoro cnmpra.
Kpacuyto okpacky (dopma B) pacTBOopa CpaBHHBAIOT C OKpackod cepuH
CTaHAAPTHBIX PACTBOPOB.

Yxa3zaHHbBIM HegocTaTok peakuuu ¢ypdyposna ¢ JHDPI' ycrpanen Hamu
NIPUMEHEHNEM OpraHM30BaHHBIX Cpell Ha OCHOBE KaTHOHHBIX [IAB.
CnexkrpodoroMeTpudecki B BOJHOM cpeae M INPHUCYTCTBHHM — MHILEIUI
netuanupuauaus  xaopuga (LIIX) ompeneneHsl oONTHMaNbHBIE —yCIOBUS
peakunn mpm BappupoBaMH KoHmeHTparmi HCl, JH®I, HIIX, a Tarke
BPEMEHHU SKCIO3MLIUHM NpH rmoiaydeHnH Qopmbl A. Kak BuaHO W3 pHCyHKa,
yBEIMYEHHE KOHLEHTPAlMU KaTHOHHOTO [IAB mpuBOAMT K THUIEPXPOMHOMY
3¢ deKTy B AIEKTPOHHBIX CIIEKTpax MoriomeHus cucrems! Gpypopypor — JHOT
— [IIX.

YcTaHOBICHBI ONTUMAJbHEIC yCIOBUS peakimu ¢ypdypora ¢ JHOI B
cpene HHX (XMaKC= 480 HM)Z CIIH(DF =1 10_4 M, CHCI = 0,1 — 1,5 M, CL[HX =5
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10 M; Bpemst SKCIIO3UIHH TpH Toyderun popmbl A — 20 MuHYT; Craon = 0,1
M. Ha ocHOBaHUM TI'PaJyHpPOBOYHBIX 3aBHUCUMOCTEH pPacCUUTaHbl HEKOTOPBIE
AQHAIMTHYECKUE XapaKTePUCTHKH: € = 6,2 - 10° M’l'CM'l, I[IpO = 9,23 wmxr/m,
JOC = 9,6 — 86,4 MKr/1.

A1

0,8
—eo—4e-5

0,6
-—u—1e4
—a—2e-4

0,4
—x—4e-4

0,2

0 T T T T T T T T 1 )\’ HM

400 420 440 460 480 500 520 540 560

CriexrpsI rormomenns cuctemsl JJHOT (1:10*M, 1,5M HCI) — dypdypos (3710°M) — LIITX
—NaOH 0,1 M. PactBop cpaBHeHHs1 — KOHTPOJIbHBII pacTBop, /=1 cM, T = 20 MUH

Takum o6pa3oM, HpPHMECHEHHE OPraHU30BAHHBIX CPEI Ha OCHOBE
KaTHOHHBIX IIAB mo3Bosiser pa3paboTaTh OBICTPYHO U JICTKOBBIOJHUMYIO
CIIeKTPO(OTOMETPUYUECKYIO METOAMKY ompereieHus (ypdypona B BOIHBIX
o0BeKTax Ha ypoBHE coThIX noiuei I1JIK.
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0. A. 1auyk, K. B. BoiikoBa
CapaToBCKHil TOCYIapCTBEHHBIN TEXHUYECKUN YHHBEPCHUTET

®OCPOPECHEHTHBIN AHAJIN3 SKOTOKCUKAHTOB
HA MOJUPUIIUPOBAHHBIX MATPUIIAX

docopecrieHTHBII METOJ XapakTepusyeTcs BBICOKOH
YyBCTBUTEJILHOCTBIO ¥ CEJIEKTHBHOCTBIO. DocopeciueHnnio HaOIofaloT B
YCIOBUSAX  OOECKHUCIOPOXKMBAaHHS  Ccpel WIM NpU  HMMMOOHIM3aLUU
aHATM3HPYEMBIX BEIIECTB HA Pa3IMYHBIX TBEPABIX MOAJOXKKAX, YTO MO3BOJAET
CHU3UTH BEPOSATHOCTh OE3BI3TydYaTeNIbHBIX IPOLIECCOB /€3aKTUBALUKM SHEPrHU
BO30Y)KICHHBIX TPHUILIETHBIX COCTOSIHUM Mojekys. Yamie Bcero B KadecTBE
TBEPIOH MOUIOKKH WCIIONB3YIOT IEUTIONO3HYI0 MAaTpHUIy — (HIBTPOBAIBHYIO
OyMary, KOTOpyI0 MOIU(PHUIMPYIOT pa3iudHbIMA BemiectBamu [1]. s
WHTECHCU(HKALIMN W3ITydaTeNIbHBIX MPOLECCOB U3 TPHUIUICTHBIX BO30YKICHHBIX
COCTOSTHMH MOJIEKYJ MPUMEHSIOT 3(h¢dekT BHemrHero Tspkenoro aroma (TA). B
9THX [eNAX HCTONB3YIOT PA3IHMYHBIC COJH, COACPIKAIlNe TSDKEIbIe aTOMBI,
CIIOCOOCTBYIOIIME  BO3PACTaHWIO  WHTEHCHBHOCTH  (ocdopecleHun
YBEIHUCHHIO CEJIEKTUBHOCTH ONPE/ICNICHHS BEIIECTB B UX CMECH.

B wHameir pabore MBI H3y4aqd BO3MOXHOCTH  HCITOJIb30BAHHS
(ocdopecieHTHOro MeToAa JUIsl aHAIN3a SKOTOKCHKAHTOB - MOJHLIUKIMYECKUX
apomatuyeckux yrieBonoponoB (ITAY). lannblil knacc coeAMHEHUH BbI3bIBAET
MOBBIMICHHBI HHTEpPEC HKOJIOTOB B CBSA3M C HUX BBICOKOH OMOJIOrHUYECKOit
(KaHLIEpOTEHHOW W MyTareHHOH) aKkTHBHOCTRIO [2]. OOpa3oBaHme w
noctymieHne ITAY B OKpyXarollyto cpeay CBA3aHO ¢ MHKPOOHOIOTHYECKUMU 1
BBICOKOTEMIIEPAaTypPHbIMU MpPOLIECCAMHU, IPOTEKAIOIUMH B IPHpoAE (JIEeCHBbIE
MOXKaphl, BYJIKAHUUYECKas MAEATENIBHOCTB), M AHTPONOTEHHBIMH (haKTOpaMu
(pabota TPOMBINUICHHOCTH, CXXHTaHWE TOIUIMBA, TPAHCIIOPTHHIC BEIXJIONBI H
T.1.). CBankM OBITOBBIX OTXOIOB TaKXKE SIBISAIOTCA XPAaHWIUILEM OOJBIIMX
KOJINYECTB Pa3IMYHBIX TOKCUYHBIX COCIUHEHUIl, B ToM uucie u ITAY, xoropsie
MIONAAAl0T B TOYBY M TpyHTOBBIE BOABI [3]. IloCKONBKY maHHBIC BelmiecTBa
Haxo#ATCS B OOBEKTAaX OKpY’Karolled Cpesibl B CIEIOBBIX KOHIIEHTPAIHUAX, HO
JaXKe B 9TUX KOJIMYECTBAX CIOCOOHBI HAHOCUTH 3HAUUTENBHBIH BpeJl 3110POBBIO
4yeloBeKa U MPUPOAHBIM CHCTEMaM, AaKTyalbHOH sBJseTCsS pa3paboTka
BBICOKOYYBCTBHUTENIBHBIX METONOB KOHTPOJS COAEP’KaHMS IAHHBIX BEIIECTB B
OKpY KarolleH cpene.

Henpro Hamreil pabotsl ObUIa pa3paboTka (ocdopecueHTHOrO Criocoda
ompeneneaus IIAY Ha 1[eWIIONO3HBIX MaTpHIAX, MOJU(PUIIMPOBAHHBIX
TIOBEPXHOCTHO-aKTUBHBIMU BemectBaMu (IIAB) n comsimu, coxepxammmu
TSKENbIE AaTOMBI.
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B docdopecrieHTHOM MeTOIE OmMpenesieHus BEIIECTB YaCTO HCHOIB3YIOT
pa3NuYHbIE CIIOCOObI MOAU(DUIUPOBAHUS TOBEPXHOCTH COPOEHTa, B TOM YHCIIE
HAHOCAT Ha copOeHT pacTBop aHmoHHOro ITAB — nmomemmicynedara HaTpus
(J1AC), a 3arem pactBop [TAY. VBennueHrne HHTEHCHBHOCTH (ochopectieHIH
B OTOM cily4ae OOBSICHSACTCS YIy4YIICHHEM B3aHMOJCHCTBHUS  MEKIY
aHanu3upyeMbiM BemlecTBoOM M TA, a Takke Tem, 4to Moiekyisl JJIC
MIPEIATCTBYIOT NIPOHINKHOBEHUIO BEHIECTB B TIyOb MATPHUIIH, KOHIIEHTPHPYS UX
Ha noBepxHOCTH [4]. OgHAaKO B MOJEIbHBIX SKCIEPUMEHTaX HCHOJb3YHOTCS
sTaHonbHbIe pacTBOpbl [TAY, penko BcTpeuaronuecs B MPUPOJE, U PEareHTh
HAHOCSTCSA Ha MOBEPXHOCTh TBEPAOH MOIOXKKH C IOMOINBI0 MHKPOIHUIIETKH,
YTO YXY/JIIAeT TOYHOCTh U BOCIIPOU3BOAMMOCTD aHAIN3A.

Mpsl uccnenoBadd BO3MOXKHOCTH aHalli3a BOJHBIX PacTBOPOB, Ooiee
pacipoOCTpaHEeHHBIX B MPHUPOIHBIX yciaoBUAX. A mockonbky [TAY oTHocsaTes k
rUApO(QOOHEIM BEIIECTBAM, COACPXKAIIMMCSA B BOIHBIX CpelaX B CIEIOBBIX
KOHIICHTpAMAX, B TMPOIEAype HX OIpeAeIeHUs] HEOOXOIMMBIM 3TarioM
SIBJISIETCS KOHUEHTPUPOBAHUE. Hamu MIpeI0KEHO HCIOJIb30BAaTh
IIpeIBapUTENbHOE KOHIICHTPHPOBAHUE BEIIECTB B MHUIIECIUIIPHOW MHKpodasze
aanonHoro ITAB — JIJIC u KaTHOHHOTO — IETHITPUMETHIAMMOHYS OpoMuIa
(IUTAB) ¢ nuHamMmEYeckoil copOmueld Ha IEUTIONO3HYI0 MAaTpUIy H
nocieayomuM onpeaenesueM I1AY HenmocpeacTBeHHO B (aze copOeHTa.

Jns  skcnepuMmeHTOB ObIT  BBIOpaH mpeacraBurens IIAY  mmpew,
oOamaromuii HaUMEHBIIEH TOKCHYHOCTBIO W SBJLIIONIMHCS OIHUM W3
WHIUKAaTOPOB  NPOMBIIIJIEHHOTO  3arps3HEHHs B NPUPOAHOM  cpene.
MaxkcuManpHast copOuusi IMHpeHa, OmpeneleHHas MeTodaMu (IyopecIeHTHOI
CTIIEKTPOCKOIINH, HaOJ0famack TPH HCIONB30BAHUM  BOJHO-MHIEIUIIPHBIX
pactBopoB [IAB mnpw KOHIEHTpanusAX MOCIACTHUX BOJM3H KPUTHUECKUX
KOHIEeHTpalnuii  MunemwiooodopazoBanus. Ilpumenenne LTAB no3Bommio
JOOWUTBCS JIydIIero KOHLEHTPHPOBAHHS NHPEHA Ha IIeJUTIOJIO3HON MaTpHIle.
DT0, BEPOATHO, CBA3AHO C TeM, 4TO KaTnoHHOe [TAB mnyurie B3aumMoaeicTByer ¢
THAPOQHUIBHON MaTpHIeil, B CTPYKTYpPY KOTOPOl BXOAAT THUAPOKCHIBHBIC
rpynnsl OH. TlosTomy B ciydae perucrpauuu (yopecleHIMH IMpeHa, He
TpeOyromelt nmobaBiaenus TA, nydmuM MOAUGUIUPYIOMAM  IIEIUTIONO3Y
areitoM sBsuicss LITAB. Onnako npu ucnonb3oBanuu LITAB B pesynbrare
9JIEKTPOCTATUUECKOTr0 OTTAJKHBAHHUS OJHOMMEHHO 3apshKeHHbIX HOHOB TA u
xatuoHHOoro ITAB HM B pacTBOpe, HM Ha TBepJOil MaTpulile He Habmronanach
¢doctopecrieHnnsA TMUpeHa, ITO3BOJIONIAs NPOBOAWTH aHANM3 C OOJIBIICH
CEJIEKTUBHOCTBIO. B 3TOM citydae nenecooOpa3Hee HCIOIb30BaThb B KAauyecTBE
Momuduuupyromero areara JJ/1C.

CrexyromuM 3TarnoM paboThl ObUIO MCCIEAOBAaHHUE BIHMSHUS PA3IHUHBIX
coJielf, coeprKamiX TsDKENble METaJUThl (HUTPAT TaJUTMS M alleTaT CBUHIIA) Ha
(dochopecieHTHBIE XapaKTCPUCTUKU IMHUpPEHa, COPOMPOBAHHOTO W3 BOIHO-
MuremsipHeix pactBopoB JJIC. Tak kak KOHLIEHTpALUs TSXKEIOro aTOMa MOXKET

134



CYIIECTBCHHO BIMATh Ha (POCHOPECUCHTHBIN CHUTHAN, HEOOXOIMMO OBLIO
OIIPE/ICJIUTh KOHLEHTPALMH, NPU KOTOPBIX HAOJIOJaeTcs MaKCHUMallbHas
HWHTEHCUBHOCTh CHrHaNa. [Ipy onTUManbHbIX KOHUeHTpauusx TA (s auerara
ceuana 0,03 M, mis mutpara tammusg 0,025 M) caenaHo CpaBHUTEIBHOE
W3yYeHHE WMHTCHCUBHOCTH W BPEMCHH KH3HHU (OCHOPECUCHIUN MHPCHA.
Cnektpsl (ocdopecleHINN HpeHa NpeCcTaBlIeHbl Ha pucyHke. OOHapysKeHo,
YTO MaKCHMaJbHBIM cHUrHAT (ocopeceHu TupeHa HaOmogaeTcs MpH
WCTIONG30BAaHAM  HHTpaTa TaUIHMs, a MaKCHMaJlbHOE BpeMs  JKHU3HU
BO30Y)KJCHHBIX TPUILICTHBIX COCTOSIHAN MOJIEKYJ MUPEHA MPH UCIIOIb30BaHUI
alerara CBUHIIA.

A lom

v

580 600 620 640 660 A, Hm

Cnektpsl pocdopecreHunu nupena Ha MoauduuupoBanHbix JJIC 1e/muIono3HbIX MaTpULax:
1 — B orcyrerBun TA; 2 — Ipu MCTIOJIB30BaHNUN alleTaTa CBUHIA; 3 — IIPH UCIIOIb30BAaHUH
HHUTpaTa TaJuTHsI

B pesynmpTare TpoBENEHHBIX  WCCIEAOBAaHWUN  OBLIM  TTOJO0OpaHbI
ONTHUMAJBHBIC YCIOBHUS U1 (oc(HOPECICHTHOIO aHajdW3a MUPEHAa B BOIHBIX
pactBopax. JlaHHBI cmOcOO OTIMYAETCsl MPOCTOTOM MOATOTOBKU Moo,
BBICOKOH YYBCTBHUTEJIBHOCTBIO U BOCTIPOM3BOJIUMOCTBIO aHATN3a U MOXKET OBITh
MpPUMEHEH B pPa3MUYHBIX JAa0OpaTopusaX MO OXpaHe ¥ MOHHTOPHHTY
OKpY>KaloIIeH cpelibl.
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C.B. Kaabko

YO «I'omenbckuil rocyJapcTBEHHbIH YHUBEPCUTET
umeHn Opanmucka CKOPUHBD

CPABHUTEJIBHASA XAPAKTEPUCTUKA HAKOIIVIEHUA
TEXHOI'EHHBIX TOJIJIOTAHTOB TPABAHUCTBIM HIOKPOBOM
I'A30HOB U IPEBECHBIMH PACTEHUAMU (HA ITIPUMEPE
r. TOMEJIb, PECITYBJIMKA BEJIAPYCb)

AHTPOIIOTeHHOE 3aTrpsI3HEHUE BO3AyXa U [TOYB MIPUBOAUT K HAKOMJICHUIO B
pacTeHUsIX OONBIION TPYIIBI MONIIOTAHTOB, CPEAN KOTOPBIX Ba)KHOE MECTO
3aHMMAIOT TSDKENbIe METAUIBl U HEKOTOPbIe HEMETaJUIbl. 3e/IeHbIe HacaKICHUS
B TOpPOAAX BBINOJHSIOT POJb (DUIBTPOB, AKKYMYJIHPYsS pPasHble XMMHYECKHE
BEIIECTBA W COEAWHEHHS, CIIOCOOCTBYIOT OYMINEHHIO CPEIbl IPOKMBAHUS
YeJIoBeKa.

[pu omeHKe HKONOrMYEcKOl 00CTAaHOBKH HA 3aTrPSI3HEHHBIX TEPPUTOPHSIX
3a OCHOBY OepyT oIlpe/eNieHre CPeTHUX KOHIIEHTPAINi XUMHUECKHUX 3JIEMEHTOB
(XD) B camoii BepxHeil wactH mpodmas mouBbl (0-5 cM) W pacTeHHAX
KOHKPETHBIX MecTooOuTaHuii. [lomy4yeHHbIe TaHHbBIe CPAaBHUBAIOT C ()OHOBBIMU
(MECTHBIMH) COAEPXKAHMAMH, KJIApPKaMH (IJIO0ANbHBIMH M PETMOHAIBHBIMU
CPEIHUMH COACPKAHWAMH) WM C IIPHUBJICYCHNEM CaHUTApHO-TUTHEHUYIECKUX
nopMmatuBos (ITJIK, OAK, MIY) [2-5].

Lenpto naHHOW pabOTHI SBIAETCS yCTAaHOBIEGHHE OOLIMX M YacTHBIX
0COOCHHOCTEH OMOAKKyMYJIAIMM HEKOTOPBIX MHKPO3JIEMEHTOB TPAaBSHUCTHIM
ITOKPOBOM U IPEBECHBIMH PACTCHUSAMH T. [ oMerns.

JI1s pereHust MOCTaBICHHBIX 3a]1a4 110 OOIENPUHATON METOAMKE [4] OBLIT
mpoBefeH o0T6op mpo6 Ha 74 nOpoOHBIX IIIOMIAAKaX, PaBHOMEPHO
pacnpeseneHHbIX o Bcel Tepputopun ropoga ['omens (74 obpasia mous u 82
pacTUTETBHBIX 00pasiia, B TOM dHcie 28 — TpaBSHHUCTHIH IIOKPOB Ta30HOB 1 54 —
JIMCTbS Pa3HBIX JPEBECHBIX ITOPON).

B pacturensHbIX U NOYBEHHBIX 00pa3uax Benock onpenenenue Ni, Co, V,
Mn, Ti, Cr, Pb, Mo, W, Zr, Hf, Nb, Ta, Cu, Ag, Zn, Ge, La, Yb, Y, U, Th, T,
Bi, Be, In, Ga, Sc, Sn, Ce, Cd, P, Sr, Ba, As, Sb, Hg, Li, B ¢ ucrons3oBanuem
TIOJTyKOJIMYECTBEHHOTO SMUCCHOHHOIO CIIEKTPaJbHOIO aHajiM3a Ha Ipubdopax
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ADC 452, CTD-1. O6paboTKy pe3yiabTaTOB MPOBOIIIN C MOMOIIBID MaKETOB
mporpamm MS Excel, Statistica for Windows (v 6.0).

Jis  OIEeHKW pa3IUyYHBIX CHOCOOHOCTEH pacTeHWid K IOTJIONICHHIO
MHKPO3JIEMEHTOB MBI HCIOJIB30BN Kod(¢uuneHt HakorureHns (KH), oH xe
nHgeke akkymyisinuu - (Ia), KOTOpBId  paccUMTBIBAIM Kak OTHOIIECHHUE
cofiepxkaHust XD B paCTEHUH K UX KOHIEHTPAIMU B IOYBe [2].

W3 mpuBeieHHOTO TIEPeHs 3IEMEHTOB KaK B IOYBEHHBIX 00pa3max, Tak U
B pactutenbHbIX Tpobax W, Hf, Ta, La, U, Th, T1, In, Sc, Ce, Cd, As, Be, Hg u
Sb HaxoaMIMCh HIDKE TIpejea OOHapyXeHHs Iproopa.

Jnsa ycraHoBnenuss KH B maHHON paboTe MBI HCKIIOUMIM TaKKe
CIICIIYIOIINE 3JIEMEHTHI: SBISIONIMECS OHOTEHHBIMH Makpo3anemeHTamu (P),
npucytcrBytomue Bo Beex (Co, V, Ga) wmu 6ompimuactBe (Li, Sn, Sr) 00pa3uos
MOYB, HO OTMEUEHHBIC B HE3HAUUTEIBHBIX KOJUYecTBax (MeHee yeM B 60%) B
pacTUTENBHEIX Mpobax; W HA00OPOT, 3aUKCHPOBAHHBIE B 3HAYUTEIHHO
oompmreit mone (mo 80%) pacTHTenpHBIX TpoO, deM mouBeHHBIX (Ba m Bi).
Takum 00pa3zom, K AaibpHeleMy paccMoTpeHuro OputH IpuHATH Ti, Mn, B, Zn,
Cu, Pb, Cr, Zr, Mo, Ni, Ag. 13 3TUX TE€XHOTEHHBIX TMOJIIIOTAHTOB TOJBKO B
SBIISICTCS] HEMETAIJIOM.

CormocraBnenne K03 QHUIIMEHTOB HAKOIUIEHHS XO B TPaBsIHOM IMOKPOBE
ropojia U B JPEBECHBIX PACTEHHUAX OTHOCHTENIBHO CyOCTpaTa NMpOH3pacTaHUs
OTpaXXaeT CXOJACTBO pSAOB HX BO3pPACTaHMSA IO OOO3HAYEHHOI TpyImIe
2JIEMEHTOB (PUCYHOK).

10,00

1,00

Kul
O Kn2

0,00 -

Buoakkymysus MUKpOIJIEMEHTOB pacTeHusIMH T. ['omens otHocuTenbHO mouBsl (Ku1 — st
TPaBSHUCTBIX pacTCHUH ra30HOB, KH2 — JuIs IpeBECHBIX PacTEHH)
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Psgpr Bospactamms KH 1o JmaHHBIM TpymmaM Tpo0  OTIHYAIOTCS
HE3HAYUTEIBHO: JJIsl TPABSIHUCTBIX pacteHnit — Zr < Ti <Mn < Ni < Cr < Ag <
Zn <Pb < Cu < B < Mo; mns npeecHbix — Ti <Zr <Ni < Cr<Mn <Zn < Ag <
Pb < Mo < Cu < B. Tlocnennwuii psg B OOJbIIEH CTEICHH OTpakaeT oOIiue
TEHIICHIIMU BO3PACTaHUS MHTCHCUBHOCTU IIOTJIOIICHHS JJICMCHTOB BBICIIUMH
pacteHuamu [1]: Ti<Zr <Cr<Ni<Mn <Ag<Pb<Cu<Mo <Zn<B.

MOXHO BBIACTHTh YACTHBIC TEHACHIWH B HAKOIUICHMH HW3yYaeMbIX
3arps3HUTENC  TPaBIHUCTHIMH  pAcTCHHSAMH Ta30HOB M JPCBECHBIMHU
pacteHusMH Topona ['oMens MO CpPaBHEHHIO C YCPEAHCHHBIMU 3HAYCHHSIMHU
0003HaueHHBIMU BbImle. OOmMUMHU UIsI BCEX THUIIOB PACTUTENBHBIX MPOO
sisitoTcst: yBenmuaenue Kua Cr u Pb Ha oxny nosunmto, K Cu — Ha omHy yis
TPaBSHHUCTBIX PACTEHU © JBE [UI1 JPEBECHBIX PACTCHUI, OJMHAKOBOE
cumkenne Ku Ni — Ha onHy mo3unmio v Zn — Ha 3 JuIs pacTeHUI Ta30HOB U 5
JUIS IPEBECHBIX pacTeHuil. YacTHON 0COOCHHOCTRIO OMOAKKYMYJISIIINH TSDKEITBIX
METaJUIOB TPAaBSHUCTHIM TMOKPOBOM Ta30HOB SBJICTCS YBENIWYCHHE HA OIHY
no3unuio Ku Ti u Mo, a [y ApeBecHBIX pacTeHUi Takoe ke yBennueHne Ku Ag
u Pb.

Takum oOpazom, Ha (OHE CXOTHBIX TCHICHIWMA B HAKOIUICHUH
TEXHOTCHHBIX TOJUTIOTAHTOB TPAaBSIHUCTHIMA M IPEBECHBIMH PAaCTCHHUAMH
BBISIBJICHBI OTJMYMS B HAKOIUIEHUH psiia DJIEMEHTOB MEXAY H3Y4aeMbIMU
rpynmnaMu pacteHuid. [lomydeHHbIE COOTHOMIEHHUS MOTYT OBITh HCIIOJIb30BaHBI
IPH aIpOKCHMAITIH JAaHHBIX B CHCTEME TI0YBa — TPaBSIHHUCTHIC PACTCHHUS, I0YBA
— JIpeBECHBIC pACTCHHUsS, a TakXkKe IIPH OICHKE 3arps3HEHHS TOPOICKHX
9KOCHCTEM TI0 JaHHBIM, KaCalOIIUMCSl OJJTHOTO U3 U3yUEHHBIX KOMIOHEHTOB.

Jlureparypa

1. Kabara-Ilenanac A. MuKpo3ieMeHThI B OYBaX M pacTeHusix: mep. ¢ anri. / A. Kabara-
Iennuac, X. [lenanac. M.: Mup, 989. 439 c.

2. ®DopMBI TSDKEIBIX METAIIOB B TI0YBAX TOPOJOB C Pa3HBIM MPOMBIIUICHHBIM TIOTEHINAIOM
/ B.b. Kapanxwuii, JI.M. Bacunbesa, H.W. Tanasuukas, T.W. JIunckas // [IpuponHsie pecypcsl.
1999. Ne2. C. 73-82.

3. Meroanyeckre PEeKOMEHJALMH MO TI'COXMMHUYECKOH OLECHKE 3arpsi3HEHHsS TEpPUTOPUH
roOpoI0B XUMHYECKUMHU 3ieMenTamu / coct. Paesuu b. A., Caer 10. E., Cmupnosa P. C.,
Copoxkuna H. I1. M., 1982. 80 c.

4. Meroauyeckue pEKOMCHIALMHM 10 TIPOBEACHHIO IOJEBBIX M JIaOOPaTOPHBIX
HUCCIIEZIOBAaHUIM TOYB U pPAcTeHHH MpH KOHTPOJE 3arpsi3HEHUs OKpy’Kalouled cpeasl
Metaiamu / iox pex. 3sipuna H. I'., Manaxosa C. I'. M., 1981. 110 c.

5. Tlepensman AW. Teoxumust nanmmadra / A.W. Tepensman, H.C. Kacumos. M., 1999.
768 c.
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JIJL. Kypasaesa, A.B. Peiitep

OI'Y «I'ocynapcTBEHHBII Hay4YHO-UCCIIEA0BATENbCKUM HHCTUTYT
MPOMBIIUIEHHOH konorum» r. CapaToB

BUOMOHUTOPHUHI HEOEXO/JUMBbII DJIEMEHT
KOMILVIEKCHOT'O 3KOJIOI'HYECKOI'O MOHUTOPHUHT A

Cucrema  peryaspHOro  OHOMOHUTOPHMHTa  JIOJDKHA  SIBIIATHCS
HEOTHEMJIEMOH, MPEIIeCTBYIOIIEH 4acThi0 OOIIeH CHUCTEMBI SKOJOIHMYECKOTO
MOHMUTOPUHIA COCTOSIHUSI KOMIIOHEHTOB OKpY’Kalolled cpeapl ¢ LENblo
ONPENENICHUsT CYMMHPYIOIIEro (KyMYJSITHBHOTO U CHHEPIeTHYECKOIO)
HETaTUBHOTO  BIMSHUS, IOATBEPXKJICHHA  (UCKIIOYEHHsS) TOKCUYHOCTH
3arpsA3HAIONIMX ~BEHOIECTB HAa  TECT-OOBEKTAaX, IOATBEP)KACHHS KIIACCOB
OIMACHOCTH 3arpsA3HSIOLINX BEIIECTB U T.11.

OcHOBHOI1 3azmayeil OMOMOHHUTOpPMHIA SBJISIETCS CHUCTEMHBIA aHAIU3
MIPUPOAHBIX ¥ AHTPONOTCHHBIX IIPOILECCOB, INPOTEKAIONINX B KOMIIOHEHTAX
NPUPOIHONW Cpelbl, KOTOPbI paccMaTpUBAeTCs KaK €AMHBIM HEnpepbIBHBIN
MPOIIECC  B3aMMOCBS3aHHBIX C (U3UYCCKUMH, (PH3HKO-XUMHUYECKUMH U
OUOIOrMYECKUMU 3aKOHOMEPHOCTSIMU.

IlepBoii cTyneHpl0 OMOMOHHTOPHHTA MOXET SBHUTHCS OMOTECTHPOBAHUE
BEIOpaHHOTO KOMIIOHEHTa IIPUPOIHOM Cpelbl. buotectupoBanue
(9KOTOKCHKOJIOTUYECKUI aHaM3) SBISIETCS CIIOCOOOM OLIEHKH TOKCHYECKUX
3¢ (}eKkToB MeHCTBHSI XMMHUYECKHX BEIIECTB U CMeced MO (PU3MOJIOTHYECKUM,
MOP(OIOTHIECKUM, TTOBEICHYSCKUM PEAKIMsIM, N3MEHEHUSIM BBDKHBAEMOCTH,
IJIOJOBUTOCTH  TECT-OPraHU3MOB B  OINpPENENEHHBIX  yciaoBusx. Ilpu
MOJIOXKUTENBHBIX ~Pe3ylbTaTax OHOTECTUPOBAHUS JAETalbHbIE XHUMHUYECKUE
aHaIM3bl YTPAauMBAIOT AaKTyaJdbHOCTb. IlIpM OTpHIATENBHBIX pe3yJIbTaTax
OMOTECTHPOBAHMS YK€ MOXKET OBITH MPHHATO PEIICHUE O BEISICHCHWH NTPHIMHEI
MOpa’KaroIero JAeHCTBUs Hem3BecTHOTo (akTopa. B aToM ciryuae mpoBencHue
JETaNbHOTO  JKOAHAIUTUYECKOTO  KOHTPOIS ~ CTAHOBUTCA  HE  TOJBKO
000CHOBaHHBIM, HO I HEOOXOMMBIM.

[IpumepoM  B3aMMOAONOJIHIEMOCTH OMOTEeCTHPOBAaHUSA JTaHHBIMH
XMMHYECKOTO aHalii3a SBILIIOTCS  CBEJACHHBIC B  TaONMIy 3HAYCHUS
XapaKTepUCTHK MNpo0 OHOJIOTHUECKH OYMIICHHBIX TOPOACKHX (T. OHrensc)
CTOYHBIX BOJ, B3STHIX B pa3Hble IE€PUOABl BPEMEHM Ha DPAa3HbIX CTATUSAX
OUUCTKH.

B Tabmuie npuBeneHBI OCHOBHBIC TIIOKA3aTeH, XapaKTePH3YIOIINE
3arpsA3HEHHE BOJABl XUMHUYECKHMHU WHTPEJHUEHTAMHU U COOTBETCTBYIOIIHE UM
JIJaHHbIE U3 HOPMATUBHON JOKYMEHTALUH.

OcHOBHBIC TOKa3aTenu (IUiaBaroiue mpumecH, okpacka, BIIK, XIIK)
B3aTel u3 CanlluH 2.1.5.980-00 [1]. OTu mnoxazaTenu OBbUTHM IOTOJHEHBI
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HauboJiee TUITMYHBIMH JUISI CTOYHBIX BOJ W MPEACTAaBISIONINMH 3HAYUTEIBHYIO
OIIACHOCTb JUISi OKPYXKAIOIEH Cpelpl MOKa3aTeJsIMM M3 PBIOOX03HCTBEHHBIX
HOPMAaTHBOB — (AMMOHHI-MOH, MBIIIBAK, HedTenpoaykTsl, CITAB, xpom)[2].

[MapamnenbHO MTPOBEACHUIO XUMUYECKHX aHAIM30B NPOBOAMIIACE OLICHKA
TOKCHYHOCTH OTOOpaHHBIX NHPOO B COOTBETCTBUM C THUIIOBOH METOJUKOM
TEXHOJOTMYEeCKOr0 KOHTPOJIL pabOThl OUUCTHBIX coopyskeHUit [3]. UnucneHHBIM
KPUTEPHEM TOKCHYHOCTH TIPUHHUMAJCS TPOLIEHT MOrudmmx ocobeil BHaa
Daphnia magna Straus.

CormnocTaBUTeNIbHBIM  aHAIM3 JAaHHBIX TaOJNWIBI M NPUBEIEHHBIX Ha
PUCYHKE 3aBHCHMOCTH IIOKa3bIBa€T, YTO CYIIECTBYET KOPPENSAIHS MEKIY
coJiepKaHHEeM XHMHUYeCKuX coenuHenmid (B wactHoctH, BIIK m XIIK) wu
TOKCHYHOCTBIO TIP00. B TO ke Bpems OTCYTCTBYET BBIP@)KCHHasi 3aBHCHMOCTD
MEK/1y TOKCHYHOCTBIO ITPO0 M COZIEPKaHUEM B HUX TaKUX OIACHBIX IPOAYKTOB
KaK MBIIIBSK, XPOM, HE(PTEIPOYKTHI.

[Ipu 3TOM HE3aBHCHMO OT PEe3yJIbTaTOB AATHHEHIINX BO3MOXHO OYEHBb
JUTUTENIBHBIX M JIOPOTOCTOSIIMX XMMHUYECKHX AaHAJIN30B IIOJMY4YeH OTBET Ha
IJIaBHBI Bompoc: «MOXHO JIH HCIOIb30BaTh 3TH IIPOOBI BOMIBI I KaKUX OBI TO
[erel Wik OHH TPeOYIOT JOTIOTHUTEIHHON 00paOboTKN?y.

XHUMHUKO-OHOIOTHIECKHE TIOKA3ATEIN CTOUHBIX BOI

EOK%MGH Ipo6a 1 | [IpoGa 2 | IIpoda 3 | IIpoda 4 | IIpoda 5 | [Ipoba 6 | Hopmarus
HE HE HE HE HE HE He
[MnaBaromy | oOHapy | oOHapy | oOHapy | oOHapy | oOHapy | oOHapy | JOJIKHBI
€ IPUMECH | )KCHBI JKEHBI JKEHBI JKEHBI JKEHBI JKEHBI 06HapyKHB
aTbest
HE HE HE HE HE HE He nomxHa
Oxkpacka o0Hapy | oOHapy |oOHapy | oOHapy | oOHapy | oOHapy | oOHapy:KuB
KeHa KeHa KEHa KeHa KeHa KEHa aTbest
BIIK, 4 (o
MO/’ 13 17 27 38 46 60 BIIKs)
XIIK, 3 21 39 55 71 102 144 30
mrO»/mm
AMMOIIHE- | 5 4 7.8 10 5.4 14 32 0.5
HMOH, MI'/J
Mbtmbs, | ¢ 0,05 0,003 0,01 0,02 0,001 0,05
MI/I
Hegrenpon | 0,03 0,02 0,05 0,01 0,04
YKTBI, MI/JT 0,05
CIIAB, 0,04 0,02 0,01 0,015 0,01 0,02 0,5
MI/1
Xpom, mr/a_| 0,015 0,002 0,001 0,003 0,001 0,001 0,02
I:“c“““"c 6 14 29 41 62 78 -
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3aBI/ICI/IMOCTI/I OCHOBHBIX ITOKa3aTejei OT HOpMHpOBaHHOﬁ
TOKCUYHOCTH TIPOO BOJIBI

Pe3ynpraTel  WCCIEMOBAaHWN — TMOKA3bIBAOT, YTO  OMOJOTHYECKHUI
MOHUTOPHHT KOMITOHCHTOB OKPY’KarOIIEeH Cpeabl JOIDKEH OBITh 00sI3aTeNbHBIM,
NIPUOPUTETHBIM JJIS1 OLIEHKU KayeCTBa OKPY KAIOLEH Cpelibl, He OTPAaHUYNBATHCA
HEKOTOPBIMH 3IU30/I1aMU M OBITh B CTaTyce 00S3aTENILHOTO TOCyIapCTBEHHOTO
KOHTPOJIA TIPU OMNpPEJACIICHUH AaHTPONOTEHHOW Harpy3KH Ha TEPPUTOPHUH.
Oco0eHHO BaXHO WMETh  pe3yJbTaT  OHOJIOTHYECKOrO  TECTHPOBAHHUS
KOMIIOHEHTOB ~ OKpY’KaroUled cpeibl IpU PasBUTHUM IPOU3BOJCTBEHHBIX
MOIIHOCTEH ¥ CONMAIbHONH HHGPACTPYKTYPHI.

Cucrema rocyAapCTBEHHOTO 3KOJOIMUECKOr0 MOHHUTOPHUHIA JIOJDKHA
6bITI> OCHOBaHa Ha COY€TaHUU METOAOB 6I/IOMOHI/ITOpI/IHFa n XHUMHUKO-
AHAJINTUYCCKUX I/ICCJ'ICI[OBaHI/Iﬁ

Jluteparypa
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B.C. 3yeB

Arpodusndeckuii HaygHO-HCcIen0BaTenbCKiid HHCTHTYT PACXH,
r. Cakt-IleTepOypr

K METOJ0JIOTUA MMPOBEJAEHUS SKOJOIHYECKOI'O
MOHHUTOPHUHI'A TIOYB I'OPOJACKHUX TEPPUTOPUU
(HA MIPUMEPE ITIOYB r. CAHKT-IIETEPEYPI'A)

Okonormpueckue 00OCIEIOBaHUSA CHUCTEMBI II0YBa-pacTeHUe-aTMochepa,
KaKk IpaBWJIO, HOCAT KOHCTATHPYIOIIMHA Xapaktep. B psage ciydaes
HCCIe0BaHNE CBOMCTB ITOYB IMPOUCXOJUT TI0 KAKHM-TO OTACJIBHBIM IPH3HAKAM:
XUMHYecKoe, (u3nyeckoe, 3arpssHeHue TspkenabiMu Mmetaiamu (TM) u T
[Ipr co3maHWM IOWArHOCTHYECKOTO KOMIUIEKCAa IMapaMeTpoB CYIIECTBYIOT 4
HOPMAaTWBHbIC IIKadbl HM3MEPECHHUM: nMeHHas  (KimaccuuKauoHHas),
MOpSJKOBasi, UHTEpBalibHas, IIKajga oTHoweHui (Amurtpues, 1995). lannas
METOAOJIOTHSI TIO3BOJSIET MOJy4aTh HEKOTOPBIH KOMIIIEKC TUCKPETHBIX
9KCIEPIMEHTAIBHBIX (YnCIIoBBle 00o3HaueHws o B.B. JlokywaeBy) cocrostHMit
TOTO WM MHOro oO0bekTa. Ha cCOBpeMEHHOM 3Tale 3TOro HEeJOCTATOYHO IS
OOBEKTUBHOI OLIEHKH COCTOSHHSI CIIOXKHBIX MHOTOYPOBHEBBIX 00pa3oBaHUil B
CHIIy WX OMOTEHHOH NPHPOABI, KAKMMH M SBISIOTCA MOYBHI KaK IEJIOCTHEIC
HCKYCCTBEHHO-ECTECTBEHHBIE ~ CHCTEMBI. Heobxomimo «BBEJICHHE»
HOpPMAaTHUBHOM 5-H IIKajgbl, a MUMEHHO NapaMeTpOB OLEHKUM B3aUMOCBS3EH
abCOJIOTHBIX XapaKTepHCTUK (M3MEHEHHe (hopMaTa BBIPAXKEHUS) HCIIOIb3YEMBIX
HOPMATHBHBIX INKaJd W3MEPEHHH, a Take MOIeeH, OIMUCHIBAIONMX (B
KOJIMYECTBEHHOM IITaHE) XapakTep 3THX B3aHMoO3aBHcHUMOcTed. PaccMorpum
noJo0HbIe IONONHEHHWs Ha mpuMmepe ucciepoBaHus TM B pasHbIX paifoHax
CII6. Omnpenenenuss TM mnpoBogunuce B rop. U, (0 - 10 cm) (tabmn.l).
OmpeneneHrie  MeTaNIoOB OCYIIECTBIECHBI PEeHTIreHO-(ITI0OPECIIEHTHBIM
MetomoM, yriepona (Co, %) — mo meromy TropuHa. PesynbTraTsl aHanmm3oB
CBUJIETEIbCTBYIOT O 3HAYUTEJBHOM  MpeoOiafaHuM IMHKA. Bumgumo, 3To
(armanbHas 0oco6eHHOCTh Topoa. B mienom comepxanne TM (BasioBbie (hOpMBI)
npesbimaer [IJIK storo psnma snementoB. B mentpe CII6 3arpsisHeHme
BBIPAXXEHO B MEHBILCH cTereHH. MOKHO KOHCTaTUPOBAThH HINPOKOE
BapbUpOBaHHWE B COJACPKAaHMM STHX 3JIEMEHTOB B Pa3HBIX paifoHaX ropoja,
HOCsIIIEe, HA TIEPBBIN B3I, XaOTHUHBIH XapakTep. OO 3TOM CBHICTEIBCTBYIOT
IUCKpeTHBIe  aOcomtoTHele 3HaueHHss TM  (tabm.  1). Bszaumocssizb
OpraHuyeckoro BemectBa ¢ cymmoit TM monoxutensHa u coctasiuser 0,374,
T.e. MaJsa (HeCyIleCTBeHHa).
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Tabnunal
Conepxanre TM (Mkr/kr) B ypbaHozemax r.CII6 pa3HOro MeCcTOMONOKEHUS U BPEMEHH

OO0BekT, m.1.NeNe | Cox | Zn Ni Co Cr Pb | >
Oxkpaunnsie paiionsl CII6 ( roro-3amasn)
1.Kup.3aBox. 4,24 243 49 33 71 82 478
Zn>Pb>Cr>Ni>Co
2.ITapk um.JIenuna (1,64 107 37 36 24 4 208
Zn>Ni>Co>Cr>>Pb
3.Ilereprod.mocce |5,19 496 54 58 139 23 770
Zn>Cr>Co>Ni>Pb
IlenTpanbHas yacTh ropoja
4.Kazaunckuii cobop (0,18 200 12 6 20 50 288
[lon achansTom Zn>Pb>Cr>Ni>Co
5.Kazanckwuii cobop |5,77 100 12 6 25 100 243
["a3on Zn=Pb>Cr>Ni>Co
6.Huenmani 2,96 400 15 8 30 200 653
Zn>Pb>Cr>Ni>Co
7.BO.Yuusepcurer (3,62 200 20 10 30 120 380
Zn>Pb>Cr>Ni>Co
PaCCMOTpI/IM JOTIOJTHUTEIIBHBIC BO3MOXXHOCTH aHalin3a — TIEPEBOI
OpAMBIX DSKCIICPUMCEHTAJIIBHBIX OAHHBIX B (I)OpMaT B3aMMOCBS3CH IIPU3HAKOB
yepe3 koaunueHts! Koppemsinun [Tupcona (R) ¢ HCIOJIb30BaHUEM

peAyUMpPOBAaHHBIX MATPUI] KOPPEISAIIUN U JOMOIHUTEIHHBIX pacueToB (Tadi. 2).
CyTb 3THX pacuéToB COCTOMT B BbluMcieHuu: 1. Cymm  Koppemsiuuid 1o
OTAETHHBIM MepeMeHHBIM - Summe-R; 2.CymMM k03 QUIIIEHTOB AeTepMUHAIIH
110 OT/IE€JbHBIM IEPEMEHHBIM — Summe-R?; 3. CyMmM aucriepcuii Koppessuil mo
OTAETBHBIM IEPEMEHHBIM —Summe-(s°)-correl. 4. Pacuer O6mHOCTEI
(OxyHb,1974; Xapman,1972); 5. Pacder 3aBHCHMOCTH KOPPEIIAIIUU-KOPPEIISIIHIA
(R-R) ot oburHocTH (O611.) (PUCYHOK).

Craructuyeckas 3aBucuMocTh R-R(O0m.) deTko yKa3bIBacT Ha
MIPUHIMITHAIBEHO PAa3HBIA XapakTep B3aWMO3aBUCHMOCTEH 3arps3HEHHS IOYB
LEHTPa TOpOoJia ¥ OKPaWHHBIX pPaiOHOB.

Janublid moxxon (pacyer enie HEKOTOPBIX CTaTUCTUUECKUX (YHKIHMIA) C
Oounblmeit neranuzanued ypOaHM3UPOBAHHBIX 3eMelb (IPOMBIINIICHHBIE 30HHI,
TEPPUTOPHH JKWIBIX 3aCTPOEK, 30HBI OTABIXa W T.O.) JIacT BO3MOXKHOCTH
MTOJYYCHUS KOINICCTBCHHBIX KPUTEPHEB B KIIACCU(UKAIINN STHX TEPPUTOPHIA.

143



Tabnuua 2
Koppensimonnast marpuna st 4-x mous 1enTpa ropoaa CII6 (B3anMocBsi3u 6 epeMeHHBIX )

N=6,n=4 Zn Ni Co Cr Pb Cymma R-
R(O6m1.)
Zn 0,97 023 035 048 0,78 097 |-0,08
Ni 023 099 09 0,76 038 034 o115
Co 035 099 099 082 049 046 [0,12
Cr 048 076 082 085 085 0,67 |[-045
Pb 0,78 038 049 085 091 091 [-0,63
Cymma 097 034 046 0,67 091 097 [|-027
Summe-R 377 3,69 4,09 444 430 430 |24,59
Summe-R? 2,88 2,85 320 338 335 347 |19,13
S.-(s)-correl. 0,10 0,12 008 0,02 0,05 008 (045
O6muocts (O6m.) (0,97 099 099 0,85 091 097

1,200

1,000) .
y=-4,161 8,271% 3,124

R =0,997- psn 4-0606L1eHme Bap.1-3 (OKpaUHHbI oHK
0.800)

0,600)

0.400)

0.200)

0,000)

ofooo 07200 01400 0/600 0/800 % 000 1200
-0.209 #

0,409

= 86,275 154730 68,715 ;
R = 0,964 - PSILL 5 -060GueHve 4-X Novs uempaﬂuoﬂ wactu Cr6
060q

0809

3aBucumocts R-R(Ro61i1.) B cyMMaTHBHOI Ol[eHKE B3auMOCBsi3eii pu3Hakos (TM)
B ypOaHO3EMax pa3HOro MOJIOKEHUS U paiioHa HaXOXK/IeHUs (LICHTpaJIbHAs YacTh
Y HOBBIE OKpauHHEIE PaiOHbI)

1. Imurpue E.A. Marematndeckast cratucTuka B mousoBeneHuu E.A. JlmutpueB. M.:
Hspn-so MI'Y, 1995. 318 c.

2. Okynpb 5. ®akropublii aHanu3 f. OkyHb; mnep. ¢ nombck. I'.3. JaBugoBud. M.:
Cratuctuka, 1974. 199 c.

3. Xapman I'.I'' CoBpemennslit ¢akropHslii anamus / I'.I. Xapman; nep. ¢ anria. B
Jlymensckoro M.: Cratuctuka, 1972. 486 c.
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A.Il. UBanos, B.B. Baprun

WHCTUTYT MOTMOMHENINTA U BUPYCHBIX dHIEeanuToB uM. M.I1. Uymakosa
PAMH, Mocksa

HCIHOJIb30OBAHHUE IgY AUNYHOI'O KEJITKA KYP
KAK AJIBTEPHATUBHOT O 3KOJOI'MYHOI'O CIIOCOBA
MOJIYYEHUA AHTUTEJI IJIA JTUATHOCTUYECKHX HEJENA

B Hacrosimiee BpeMs IS JMAarHOCTMKM U TIPOBEHCHUS JICUEOHBIX
MEpONPHUITHH NpH OaKTEPUANbHBIX M BHPYCHBIX MH(EKIMAX HCIONIB3YIOTCS B
OONBIIMHCTBE CIIy4acB AaHTHCBIBOPOTKM M TIperapaTtbl HMMYHOIJIOOYJIMHOB,
BBIIIENICHHBIE 0T MiekonuTarommx. OnHako emé B 1893 r. Klemperer mokasaui,
YTO WMMYyHH3aIWs Kyp HPUBOOUT K TEPEHOCY CHEenU(pHYSCKHX aHTHTEN B
SIMYHBIH JKENTOK. B TeueHne INTEIFHOTO BPEMEHH 3TO OTKPHITHE HE HAXOIHUIIO
NPUMEHEHUsT B  OMOMEAMIMHCKHMX HCCIEIOBaHUIX, OJHAKO OTHYECKHUE
MIpoOIEeMBI SKCIEPUMEHTOB C 1aO0PaTOPHBIMHU )KUBOTHBIMHU TPeOOBAJIM TOMCKOB
6omee TymaHHBIX momaxomoB. B 1959 1. Russell & Burch omyGmukoBamm
NPUHLOUNB  TYMAaHHOM  9KCIIEPUMEHTAIBHOM TEXHWKH, M B  TCUCHHE
nocaenyromux 20 ger Bcé Oofblliee KOMMYECTBO HCCIENOBATENCHl NMPHUIIO K
ITOHUMAaHNIO BaKHOCTH OTKpBITHA Klemperer. B 1996 r. EBponeiickuii neHTp mo
oIlleHKe albTepHATUBHBIX MeToJ0B (ECVAM) pexoMeHIoBal HCIOJIh30BAHHE
IgY BMecTo IgG  MieKomUTalOmMX Kak albTepHATUBHBIA  MOIXOL
HCCIICIOBATEILCKON TpakTUKH, a B 1999 r. «IgY-Texnuka» Obula omoOpeHa
MHUHHCTEPCTBOM BEeTepHUHAPHH NpaBHUTeNbCTBa IIBeiiapum.

HecmoTpst Ha NpUHIUITHATBHOE CXOACTBO B MMMYHOpPEaKTUBHOCTH IgY
obnagaer psgoM npeuMymects nepen IgG muexomuTarommx, OCOOCHHO
LEHHBIX U €ro WCIONb30BAaHUS B  JHArHOCTHYECKUX TECT-CHUCTEMaX,
HampuMep MMMYHO(EpMEHTHOTO aHanW3a, TIe MOXHO HaOIIoJaTh HU3KYIO
MIEPEKPECTHYI0 PEAKTUBHOCTD 3a CYET OOJIBIION (HIOTeHETHIECKON ANCTAHIIUH
MEXIy NOTHLAMH M MIEKONHMTAIOIUMM, HEcllocOOHOCTh IgY cBA3BIBATBCS C
KOMITJIEMEHTOM, PeBMaTONIHBIM (hakTopom, Fe-penentopamu.

Hampn Ha mnpumepe HMMMyHHM3aIMHM Kyp-HECYIICK HHAKTHBHPOBAaHHBIM
AQHTHTCHOM BHpYcCa KJEIIEBOro 5HIedasnTa BIEpBbIE IPOAEMOHCTPUPOBAHA
BO3MOXHOCTh IOJYYEHHUS BbICOKOcHenUGHUUHBIX IgY K MaHHOMY MaTOreHy,
HUMEIOIEMY TIPHOPUTETHOE 3HA4YeHHE B MH(EKIHOHHONW IATONOTHHM Ha
tepputopun P®. Takne aHTHTENa C ycreXoM OBUIM HCIIOIb30BaHBEI B KauecTBE
UMMYyHOCOpPOEHTa TIpH TPOBEICHUH HMMYHO(QEPMEHTHOTO aHaiu3a s
OIIpeJieNICHNs] aHTUTEN K BO3OYIHUTENIO KIELIEeBOTrO 3HIledaauTa B CHIBOPOTKE
JIIOJIEN.

[MomyuenHsIit OIIBIT CBHJIETEIILCTBYET 0 HEPCIICKTUBHOCTH
UCTONB30BaHus aHTuTen IgY M3 KypHHOrO >KenTKa Il AUArHOCTHYECKHUX
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nerneit. OOpamraer Ha ceOs BHUMaHHE BO3MOXKHOCTD IONYyYCHHSI TaKAX aHTUTEI
B 3HAYUTEJBHBIX KonndecTBax. Hampumep, B TeueHHe HeNENbHON KIAIKU OJHA
MMMYHH3WpPOBaHHAs Kypulla CcrocoOHa TeHepupoBaTh IgY B IKenTke,
SKBHUBaJIeHTHOe  conepkaHuio I1gG B 100Mi1 CHIBOPOTKM MIJIEKOIIUTAIOIIMX.
Haxonern, pa3paOOTaHHBIH METOA MO3BOJIMUI 3aMEHUTH TpPaBMATHYHbBIN (B
npuHLMIe) 3a00p KpOBH Yy  HMMYHH3MPOBAHHBIX  JKMBOTHBIX  Ha
«TYMaHU3HPOBAaHHYO» TPOIIETYPY MPOCTOrO cOopa sull, comepkamux IgY.

E.IO. UBanoBa
Boponexckuii rocy1apCTBCHHBIH YHHBEPCUTET

W CIIOJIb30BAHME IIEPUOJA®HUM J1JI1 ONPEJIEJTEHUS
TOKCUYHOCTHU JIMBHEBBIX CTOKOB

B mocneanue roapl yeuianiach TEXHOTCHHAs Harpys3ka Ha OKpPYKaloIyro
cpeny. B cBs3u ¢ 3THM OO0NbIIOe BHUMAHHE YICNSCTCS HM3YUCHUIO BIIVSTHUS
YeloBeKa U ero JCATeIIFHOCTH Ha BCE acCHeKTHl (DYHKIIMOHHPOBAHHUSA OHOC(hEpHI.
OmgHMM W3 TPUOPUTETHHIX HAINPABICHUI HUCCIEAOBAaHUMN SIBISETCA H3y4YCHHE
3arpsisHeHHs TUAPOC(EPHI, MOCKOIBKY BOJAa — 3TO OCHOBA JKU3HU Ha 3emIe.
Kpome Toro, ruapocdepa, Hapsmy ¢ aTMochepoil W TOYBEHHBIM ITOKPOBOM,
SIBIISICTCSL «IIEPBHYHBIM PE3CPBYapOM» IMOCTYIUICHHS 3arps3HUTEICH, a TaKke
cpenou obHuTaHus MHOT'OUYHUCIIEHHBIX THAPOOHOHTOB, CTIIOCOOHBIX
aKKyMYJIUPOBaTh KCECHOOMOTHKH HETIOCPEICTBEHHO M3 BOIBI.

Ilpumepom BOAHONH SKOCHCTEMBI, TIOJIBEpPrarolIeiicss 3HAYNUTEITHHOU
AHTPOIIOT€HHOM Harpy3Ke, MOXKET CIYKUTb BOpoHEKCKOe BOJOXpaHWIHUIIE, IO
JeBoMy Oepery KOTOpOTO PAacHOJOXKEHB PAJl KPYMHBIX MPOMBIILICHHBIX
TIPENNPHUATHH, CTIOCOOHBIX BIHUATh HAa YPOBEHb 3arps3HeHus Bomoema. OmHAKO,
pemas mpoOJIeMBI  aHTPOIIOTCHHOTO  BO3JCHCTBUS Ha  BOJOXPaHIIIHIIE,
HE0OXOIMMO YUUTHIBATh HE TOJIBKO BIUSHUE MPOMBIIUIEHHBIX U XO3HCTBEHHO-
OBITOBBIX CTOKOB.

[ToBepXHOCTHBIC TajJble M JIMBHEBBIC BOJBI CITOCOOHBI TAaKXKE OKAa3bIBaTh
BIMSIHUC Ha YPOBEHb 3arpsi3HCHUs BOPOHEKCKOrO BOMOXpAHHJIMIIA, TAK OHU
MOCTYNAOT HEMOCPEACTBEHHO C YJHII B BOJOEM, HE MOJBEPrasich OUYHUCTKE.
CuuTtaercs, YTO OHM UMEIOT MAIYIO KOHIIEHTPAIHIO 3arps3HSIONINX BEIIECTB H,
IOCTYIIUB B BOIHBIH OOBEKT, MOANAIOTCSA OBICTPOMY CAMOOYHIICHHIO MO
BIMSIHUEM COJIHCYHON pPaJgHalliy, NESITEIbHOCTH MHKPOOPIaHHU3MOB, BOJHOM
pacTUTENBHOCTH U APYyruxX (pakTopoB. Ha 3TOM OCHOBaHHH JieaeTcsl BBIBOA O
MaJiol BPEIHOCTH 3THX BOJ W BO3MOXXHOCTH MX MacCHpOBaHHOTO cOpoca 0e3
MpeBapUTEIbHON OYHCTKHY [1].
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CymecTByeT U MPOTHBOIOIIOKHOE MHEHHE O TOM, YTO MOBEPXHOCTHEIC
CTOKM C ypOaHM3HPOBAHHON TEPPUTOPHUHU B pAAE CIy4YaeB CPaBHUMBI C
MPOMBIIIUIGHHBIMA M XO3SHCTBEHHO-OBITOBBIMH ~ CTOKaMH, W yBEIUYHBAIOT
HETaTHBHOE BO3JCIHCTBHE Ha IPOIECCHl CaMOOYMINEHHA Bomoema. IlomoOHas
HEOJHO3HAYHOCTh MPOOJIEMBI  ONpeNeNsiecT HEeOOXOAUMOCTh  IPOBEACHUS
OMOMHINKALIMOHHOTO aHajm3a [2].

B mHacrosmee BpeMs OIIGHKa CTENEHH 3arpsi3HEHHS OOBEKTOB
OKpYKaroIeH Cpeabl OCYIICCTBISCTCS IPEUMYIICCTBCHHO ITyTEM OTPEICICHHS
COJICpIKAaHWS B HHUX OTACNBHBIX TOKCHYECKUX BEIIECTB AHATHUTHYCCKUMH
METOJJaMH M CPaBHEHHS €ro C 3aKOHOAATEIbHO YCTAHOBIEHHBIMH [UIsI THUX
BEMIECTB NpeenbHo jgomycTuMbiMu KoHIeHTpamusamu (ITJIK). Takoit crmoco6
KOHTPOJISI UMEET PsJI CYIISCTBEHHBIX HETOCTATKOB.

IToMHMO TOTO, YTO aHAIUTUYECKHUE METOMAbI, KaK MPaBUJIO, TPYIOEMKH,
TpeOYIOT JOPOTOCTOSAIIET0, NePUIUTHOTO O0OPYIOBAHUSI U PEAKTHBOB, a TAKKE
BBICOKOKBAJM(DHUIIPOBAHHOTO  OOCIYXXHMBAIOIIETO  IEpCOHANA,  KOHTPOIh
3arpsA3HEHHs] CpPelbl C IMOMOIMIBI0 ATHX METOJOB HE MOXKET T'apaHTHPOBATh
9KOJIOTHYECKOI 0€30MacHOCTH BBIOPOCOB Jlake MPU COOJIOACHUM ITOoKa3aTeneit
ITJJK. OTo0 cBsizaHO ¢ TeM, YTO, BO-TIEPBBIX, HOPMaMHU OXBadeHa TOJHKO OYECHb
He3HAYWTENbHAs 4YacTh W3 MHOTHX COTCH XHMHYECKHX COCAMHCHHH,
coJiepKaIuXcsi B IMPOMBIIUICHHBIX BbIOpocax, a paspaborka IIJK mms Bcex
3arpsi3HUTENIC W HENpPEpBIBHBIM KOHTPOJb WX COJEPXKAHHUA TPAKTUICCKH
HEOCYIIECTBUMEL. BO-BTOpBIX, Ia)ke CBENCHHS O KOHIIEHTpPAIMHd aOCOIIOTHO
BCEX 3arpsA3HSIOIIMX BEIISCTB HE JaAyT HEOOXOMUMOHM SKOIOTHYECKOM
nHpoOpMaMK, TaK KaK BaXXKHBI HE CaMU YypPOBHH 3arps3HEHHs, a Te
o6uonornyeckue 3 PeKThI, KOTOPhIe OHM MOTYT BBI3BaTh M O KOTOPBIX HE MOXKET
JIaTh MHOOPMAIIUU CaMBbIi TOUHBIN XUMHUYECKUH aHaJIH3.

HopmatuBet I[IJK He  y4yWMTHIBAIOT  HM3MEHEHUSI  TOKCHUYHOCTH
3arpsi3HUTENe 3a cyeT A((EeKTOB CHHEpPru3Ma NpU JCHCTBUU HECKOJIBKUX
3arpsi3HUTENe. OTH HOPMATHUBBI HE OTPa)XarOT TaKkKe 3aBHUCHMOCTH
TOKCHYECKOTO JEHCTBUS 3arpsi3HUTENCH OT (u3mdeckux (HaKTOPOB Cpelbl, U He
VUUTBIBAIOT TPOLECCHl XMUMHUYECKOW TpaHCPOpMalMK 3arpsi3HUTENCH B
OKpY)KaloIllel cpele WIM B XOJ€ OYHCTKA BBIOPOCOB OT KOHKPETHBIX
sarps3HuTenell.  Takas ~— TpaHCOpMamus ~— yBEIMYMBAaeT ~— YUCIO  HE
UACHTH(UIMPOBAHHBIX COCAWHCHUHN, IMOMANAIONIMX B OKPYXKAIOIIYI Cperdy,
OTJIENIbHBIE U3 KOTOPBIX MOTYT OKa3aThCsl 3HAUUTENBHO 00JIe€ TOKCUYHBIMH, YeM
HCXOIHBIE 3aTrPS3HUTEIIH.

Metonsl OHOTECTHPOBaHHUS HE TPEOYIOT MACHTH(OUKAIIMA KOHKPETHBIX
XMUMUYECKUX COCAMHCHUMN, OHH JOCTATOYHO MPOCTHI B MCHOJIHEHUH U JICIICBBI.
Hcnonp3oBaHne OHOTECTOB HE HCKIIOYAET (PUIUKO-XUMHYECKHE METOIBI
aHaJM3a, HO TIO3BOJIIET WCIIONB30BATh IIOCIENHHE Ooliee paIoOHAIBHO.
[Ipocthie B WCHOJMHEHHWH W  HecHeUU(pHYecKHe OWOTECTHl  JOJDKHBI
HCTIONB30BaTbCA Ui  HENPEpPBHIBHOTO MOHHUTOPUHIA KayecTBa Cpelbl U
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CHUTHAJM3allMd O TOSBJICHHHM B Cpele TOKCHYHBIX 3arps3HEHU, a
AQHAJINTUYECKHE METOAbl MOT'YT IPHBJIEKAThCS Ul ONPENENICHUS] XMMHYECKON
MIPUPOABI 3arPA3HEHHS TONBKO ITOCIE MOMYYSHUS IOJIOKUTEIBHOTO Pe3ysbTaTa
Ipy OMOTECTUPOBAHUY CPEIbl Ha MHTETPATBHYI0 TOKCHYHOCTb.

Lenbto wccnenoBanus SIBISUIOCH M3YYCHHUE TOKCUYHOCTH JIMBHEBBIX BOJ
yuacTka Boponexckoro BojgoxpaHunuma. s ee TOCTIDKEHHS IMPOU3BEIEH
otbop mpo6 (Mapt-ampenb) B coorBercTBHH ¢ [OCT P 51592-2000 «Boga.
Oobmme TpeboBaHus kK 0TOOpY Tpob». Beero orobpano 18 oOpasmoB Bomsl W3
JIMBHEBBIX CITYCKOB.

OKOJIOTO-TOKCHKOIOTUYECKUII ~ aHalM3  pealu3oBaH IO  METOJHKE
«OnpezneneHne TOKCHYHOCTH BOJABI M BOIHBIX BBITSDKEK W3 II0YB, OCAIKOB
CTOYHBIX BOJ, OTXOJOB [0 CMEPTHOCTH H H3MCHCHHIO ILIOJOBUTOCTH
uepronaduuin» [3].

[IpuHnm ocHOBaH Ha ONpPENEICHHH CMEPTHOCTH ¥ W3MEHECHHUH
miogoButoctn  nepuonaduuit  (Ceriodaphnia  affinis) Tpu  BO3IEHCTBHH
TOKCHYECKUX BEUIECTB, MPHCYTCTBYIOMIUX B HCCICAYeMOH BOIHOW cpene, Io
CPaBHEHHUIO C KOHTPOIBHON KYJIbTypOH B IP0o0ax, HE COMSPIKAIINX TOKCHIESCKUX
BemeCTB (KOHTPOJID).

OcTpoe TOKCHYECKOe ICHCTBHE HCCIIeIyeMOW BOJBI Ha IepHOapHHMA
oIpefenseTcs MO UX JICTaTbHOCTH 3a OMNpEAENEHHBI MepHoj AKCIO3UIUU.
Kpurepuem octpoit TokcnaHOCTH CIy)HT TuOens 50% u Gonee ocobeii 3a 48
4acoB B po0e IpH yCIOBUH, UTO B KOHTPOJIe THOeNs He mpesbimaet 10%.

XpoHHYECKOE TOKCHYECKOE [EHCTBHE HCCICIYyEMBIX MOBEPXHOCTHBIX
CTOYHBIX BOJ OIpEAeNseTcs 10 CMEPTHOCTH U HM3MEHEHMIO IUIOJOBUTOCTH
nepuonadHuit 3a mepuox 7 U Oonee CyTOK (IO TOSIBICHHUS TPETHETO ITOMETa
MOJIOM B KOHTPOJIE) B HCCIEIyeMOW BOJE IO CPaBHCHHIO C KOHTPOJICM.
Kpurepruem xpoHUYeCKOl TOKCUYHOCTU CIyKHT rudens 20% u Gonee u (unn)
JIOCTOBEPHOE OTKJIIOHEHHUE B IUIOJOBUTOCTH M3 YHCIA BEDKUBIINX 0 CPAaBHEHUIO
C KOHTPOJIEM.

OcTpast TOKCHYHOCTh B XOJI¢ HCCIICAOBAHUS HE BBIIBICHA.

B pesynbraTe NpOBEAEHHOTO TECTHPOBAHHS IOJYYEHBI JaHHBIE O
XPOHUUYECKOW TOKCUYHOCTHU TAJIBIX BOJ U3 MATH TOYeK oTOOopa mpold. Uetbipe n3
HUX HaxXOJATCS Ha IpaBoM Oepery BopoHe)CKoro BOJOXpaHIININA B 30HE,
COOTBETCTBYIOILICH HMCTOPUYCCKOMY IEHTPY TOpPOAa, TAE PACIONIOKEHA CTapas
YacTHas OJHOATaXHas 3acTpoiika. He Bce moMa 3mech KaHaIM3UPOBAHBI, a
CTHXHUHBIC CBAJIKA OBITOBBIX OTXOZOB PACIOJOXEHBI 10 BCEMY BBICOKOMY
mpaBoMy Oepery 3Toi 4acTH BOJOXpaHWIUIIA. [[03TOMY BOJIBI, ITOCTYTAIOIINE C
JIMBHEBBIM CTOKOM, a TAKXKE B MPOIIECCE TasHUS CHEra HECYT B BOJOXPAHIITHUILE
BCE HEYHUCTOTHI, Yepe3 KOTOPhIe OHU NMPOCAYNBAIOTCS B IIPOIECCE CTOKA.

Ha meBom Gepery BomoXpaHWIHIA XPOHHYECKYI0 TOKCHYIHOCTH YAAJIOCh
O0OHApYXHUTh TOJBKO B ONHON IMpoOe. OTHOCHTENFHO MEHBIIEE YHCIO PO,
0OHapy>XMBIINX TOKCHUYeCKHH 3(dekT Ha JieBoM Oepery, MOXHO OOBSCHUTH
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HU3HHHBIM pelbe)oM JIEBOOEPEXbs M MEeCUYaHBIMU MOYBAMH, BBIIOJIHSIOIINMH
poib GuibTpa.

OOHapyXeHHBIE ~ TOKCHYECKHE J3(GQEKTHl TalbIX BOJ, KOTOpPHIC
TPaJMIIMOHHO CUYMTAIOTCS OE30IacHBIMH, JAENacT HEOOXOOMMBIM IIPOBEICHHUE
OoJiee IeTaNBHBIX M ITOJHBIX HCCIICIOBaHUM.
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H.B. UBanoBa, A.C. JIpo6bieBa
VIBaHOBCKMIA TOCYJapCTBEHHBIH XUMHUKO-TEXHOJIOTHUECKUI yHUBEPCUTET

HCIOJIb30BAHUE METOJIA BUOTECTUPOBAHUA
JJI1 OOEHKUN KAYECTBA BOJAOIMTPOBOJIHOMU BO/IbI
I'. UBAHOBO

B Hacrosmee Bpems cuTyauus ¢ IOUTbeBOW Bomoll B Poccum
XapaKTepu3yeTcsl Kak KpUTHYeckas. Ha ceromHAmHwiA JeHb OCHOBHBIM
HCTOYHUKOM IUTHEBOM BOIBI BO MHOTHX TOpOAaX SBISCTCS BOJOMPOBOL,
MpUYeM KauyeCTBO JSTOW BOJIBI HE BCerJla COOTBETCTBYET 3aJaHHBIM
TpeboBanmsam. Tak, B 2002 r. kaxmas msras npoba Bomel (19,5%) He
COOTBETCTBOBAJIA TUTHCHHYCCKAM TPEOOBAHUAM IO CaHHUTAPHO-XUMHUYCCKAM H
kaxxaast oguHHaAuaras (9,1%) - no Mukpobuonornueckum noxazatessim (B 1995
r.—20,9 u 10,3% cooTtBeTcTBeHHO) [1].

Pemenne mpoOIeMbl yAOBIETBOPEHUS MOTPEOHOCTEH delIoBeKa B BOJIE
JUIL Pa3UYHBIX LeEJIeil TECHO CBS3aHO C OOECIeUCHHEM e¢ HeoO0XOIUMOTO
kauecTBa. CyllecTByIOIas cucTeMa KOHTPOJIS KauyecTBa BOJA, OCHOBAHHAs Ha
MIPOBEJICHUN XUMHUYECKOTO aHaju3a, He JTaeT BO3MOXKHOCTU OLIEHUTH PEabHYIO
OITACHOCTh TE€X WJIM WHBIX TOKCHKAHTOB JIJISl YCIIOBEKAa W OMOIICHO30B BOIHBIX
o0bekToB. IIpUMEHeHHEe KOMIUIEKCHOH  OIIGHKH  II03BOJIUT  IOBBICHTH
3¢ GEKTUBHOCTh KOHTPOJIS 32 COCTOSHHEM BOJHBIX OO0BEKTOB. Takas OleHKa
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OTHOCUTCA K 4YHCIy Haumbojee paJWKaNbHBIX MPHEMOB, OTBEYAIOIINX
BOJIOOXPAHHBIM LIEJSIM. B posin Takoil KOMIIJIEKCHOM OLIEHKH MOYKET BBICTYHaTh
CHUCTeMa  XHMHKO-aHAJIUTHUECKUX  TMPUEMOB  KOHTPOJSA,  JOMOJHEHHAsS
Ka4eCTBCHHO HOBBIMHA OHMOJIOTHYECKIMU rmapamMeTpaMu METO/IOB
OHOTECTHPOBAHHSI.

BuotectupoBanue, Kak MpaBUiIo, UCHOIB3YIOT IO XUMUYECKOTO aHaJH3a,
TaK KaK 3TOT METOJI TI03BOJISET MIPOBECTH SKCIPECC-OLEHKY IPUPOTHOM Cpebl U
BBISIBUTB «TOPSYHE TOYKI», YKa3bIBAIOIINE Ha HanOosee 3arps3HCHHBIC YIaCTKH
(akBaropum, TeppuTOopuM, monurona). Ha yuacTkax, TAe MeTOIaMH
OMOTeCTUPOBAaHUS BBISABICHBI KaKHe-THOO OTKJIOHEHHS, U HCCIeayemas cpena
XapakTepu3yeTrcss KaK TOKCHYHAas, aHAJUTHYeCKUM IIyTeM HeoO0XOIMMOo
YCTAaHOBUTH NPUYMHBI 3TOro siBjacHUs [2]. CTOUT OTMETHTh, YTO CIIHCOK
3arpsi3HUTENIC NPUPOAHBIX BOJA CETOJHS BKIIOYAET OTPOMHOE KOJUYECTBO
BEIIECTB, W JIMIIb HE3HAYUTENbHAass WX YacThb oOecleyeHa XHMHUKO-
AHAJMTUYCCKUMHA METOAWKaMH  ompeneneHus. Kpome Toro, B HOBOW
9KOHOMHYECKOW CHTyalld BEChMa BAXKHOW SBISCTCA BBICOKas CTOMMOCTh
MIPOBEJICHUS XUMHUYECKOTO aHAITK3a.

Takum oOpaszom, Gmaromaps MpOCTOTE, ONMEPATHBHOCTH M JOCTYITHOCTH
OHOTECTHPOBaHKE MOJTYYIIO MIMPOKOE PACIIPOCTPaHEHNE U B HACTOSIICE BpeMs
BCE dYalle HCMOIb3yeTCs B JUArHOCTUKE OOBEKTOB DSKOJOTMH, METUIIMHBI,
MUTIEBON MPOMBIIIJICHHOCTH.

Lemp naHHBIX HCCIIEIOBAaHWI 3aKiIIOdasach B OICHKE COBPEMEHHOTO
9KOJIOTHYECKOTO COCTOSHHS NHTHCBOH BOJOIPOBOTHONH BOABI C IOMOIIBIO
MeToja OMOTECTUPOBaHUS, aHAIM3E AWHAMHUKU W3MEHEHHUS KayecTBa BOIBI 3a
nepuon 2007 u 2008 T0o/10B M CpaBHEHUH KauecTBa BOABI U3 IBYX BOJ03a00POB
r. IBaHOBO: ABIOTBEMHCKOTO U I"'OpHHCKOTO.

OneHka TOKCUYHOCTH MPOO MPOBOAMIACH 0 METOAUKE OMOTECTUPOBAHUS
TIPUPOJIHBIX M CTOYHBIX BOJ C HUCIOJb30BaHUWEM nadHuil. B kadecTBe TecTt-
00BEeKTa MCIONb30BasIach JTabopaTOpHasi TOMOTEHHAs KyJIbTypa BETBHUCTOYCHIX
paukoB — Daphnia magna Straus. [Ipu OnoTecTHpOBaHUU OIPEICISITA OCTPOS U
xpoHuueckoe Tokcudeckoe neiictue (OTJ u XTJ/[) BpenHbix BeliecTB Ha
TadHUA.

B xome »oskcmepuMeHTa OBUTO MPOBENCHO OWMOTSCTUPOBAHUE IIPOO
BOJIOTIPOBOTHON BOABI TI. IBaHOBO, OTOOpaHHBIX U3 JIBYX BOJ03a00POB:
OHBC-1 (ABnotbuno) 1 OHBC-2 (I'opuno) B mepuon ¢ stHBaps mo maii 2007
roga u ¢ ceHTsaops 2007 roma mo wmaii 2008 rToma. KadecTBo muThEBOM
BOJIOTIPOBOJHON BOIOBl B T. VIBaHOBO MeHseTCs B 3aBHCHMOCTH OT Mecsla
orbopa mpob (Tabmuma), mnpuyYeMm IS OBYX BOM03a00pPOB (ABIOTBHHCKOIO H
Tl'opunckoro) HaOMIONAIOTCS AHAIOTUYHBIE 3aKOHOMEPHOCTU. Tak, B 3UMHHE
Mecsmbl (fHBaph W (peBpaib) KadyecTBO BOABI MOXET OBITh OIEHEHO Kak
YIOBICTBOPUTEIBHOE: OCTpasi TOKCHYHOCTh OTCYTCTBYyeT, 3HaueHms JI[Iso
MPEBBIIIAIOT TIOPOroBYIO BenuduHy (96 1), 0AHAKO UMEET MECTO XPOHHUYECKOe
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TOKCHYecKoe JeiicTBue Ha naduuid. Bona, oToOpaHHas B MapTe, MMEET HU3KOE
Ka4yecTBO: OHA OKAa3bIBA€T OCTPOE TOKCHYECKOE IEHCTBHE Ha TeCT-OOBEKTHI.
Octpasg TOKCHYHOCTh M HH3KOE KAa4eCTBO 3TOW BOJBI MOTYT OBITH CBS3aHBI C
TEM, 4TO Ha CTAHIMSIX BOJOIOATOTOBKM BOJIONPOBOJHAS BOJA ITOJBEPracTCs
XJIOPUPOBAHMIO, B PE3yJIbTaTe KOTOPOro 0OpasyloTCsi TOKCHYHBIC IPOMYKTHI
XJIOPHPOBAHUS IPUPOAHBIX U CHHTETUYECKUX OPTraHUYECKUX U HEOPTaHHUECKUX
ImpuUMeced, a TakkKe TPOAYKTHI XJIOPHUPOBAaHHA BOIBl  (XJopodopm,
TPUXIIOPITHIICH, TETPAXJIOPITIIICH, TUXJIOpATaH, 2,4,6-Tpuxinopdenon). Mecsig
MapT — IEpHoJ aKTHMBHOTO TasHHs CHera. B 3To BpeMsi BbICOKa BEpOSTHOCTD
MONaAaHusI OOJIBIIOr0 KOJIMYECTBA 3arPA3HAIOMINX BEIIECTB B TOBEPXHOCTHBIE U
MOA3EMHbIE BOJIHBIE OOBEKTHI BMECT€ C TalbIMH Bojamu. IlosTomy
BOJIONIPOBOJHYIO ~ BOXY  JOIOJHHUTEIBHO  XJIOPUPYIOT,  CIEIOBAaTENbHO,
KOHIIEHTpAalKs IPOJYKTOB XJIOPUPOBAHUS H TOKCUYHOCTD BOJABI BO3PACTAIOT.

Xapaktep TOKCHYECKOTO NeHCTBUSL MPOO BOIOMPOBOIHON BOJBI

Jlara Bonozabop LTsp, u | Toxcuueckuit % rtnéemm nadHU B
orbopa Db dexr TeueHue 96 4
po0ObI

29.01.2007 | ABzOTBEMHO 120 | XpoHuueckoe TOKCHYECKOE 40
(stHBapB) T'opuno 144 JeiicTBue 30
28.02.2007 | ABIOTEHHO 144 XpOHHUECKOEe TOKCHYECKOE 30
(¢eBpanp) | 'opuHO 168 JIeHiCTBHE 20
29.03.2007 | ABZOTBEMHO 35 Octpoe TOKCHYECKOE 90
(mapr) T'opuno 95 JeiicTBre 50
28.04.2007 | ABIOTEHHO 127 XpOHHUECKOE TOKCHYECKOE 30
(anpesb) T'opuno 144 | neiicTBue 30
25.05.2007 | ABZOTBEMHO 164 | XpoHHueckoe TOKCHYECKOE 20
(mait) T'opuno 182 neiicTBue 10
29.09.2007 | ABIOTBHHO - XpOHHUECKOE TOKCHYECKOE 20
(centsiops) | I'opuno JelicTBHE 17
25.10.2007 | ABROTBHHO - XpoHHuYeckoe 24
(okTsIOpB) T'opuno TOKCHYECKOE ACHCTBHE 20
23.11.2007 | ABIOTBHHO - XpoHHYECKOe TOKCHIECKOE 44
(HO510pB) T'opuno JeicTBre 37
19.12.2007 | ABnOTHHHO - XpOHHUECKOE TOKCHUYECKOE 37
(mexabpp) | I'opurO JeicTBre 34
21.01.2008 | ABIOTEHHO - XpOHHUECKOEe TOKCHYECKOE 47
(aHBapBb) T'opuno JeiicTBHE 44
22.02.2008 | ABROTBHHO - XpoHHUECKOE TOKCHYECKOe 47
(¢espanp) | T'opuHo JeiicTBre 40
29.03.2008 | ABIOTEHHO - XpOHUYECKOE TOKCHYECKOE 47
(mapT) T'opuno JeicTBre 44
28.04.2008 | ABIOTBEMHO - XpOHHUYECKOE TOKCHYECKOE 44
(ampens) T'opuno nieiicTBue 37
25.05.2008 | ABIOTEHHO - XpOHHUECKOEe TOKCHYECKOE 24
(mait) T'opuno JIeHCTBHE 20
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KauectBo Bombl, 0TOOpaHHOI B amperne W Mae, YJIydlaeTcs: OcTpas
TOKCHYHOCTh OTCYTCTBYeT. OIHAKO XPOHHYECKOE TOKCHYECKOe AEWCTBUE Ha
TECT-OpraHM3Mbl OKa3blBa€T M 3Ta Bojaa. Boma, otoOpaHHas B CeHTSOpe,
OKTSI0pe, HOs0pe, nekabpe 2007 roga HOCTATOYHO XOPOIIEro KadecTBa. B Hei
HET CYILECTBEHHbIX MPEBBILICHUNA KOHLEHTPALUI BpPEeIHBIX BEUIECTB, KOTOPHIE
npuBoaAT k rubenn naduuil. IIpoGsl Boabl, 0TOOpaHHBIC B SHBape, (eBpaie,
mapre 2008 roma, MMEIOT HHU3KOE KayecTBO. Boja He OKas3bpIBaeT ocCTpoe
TOKCHYECKOe ICHUCTBHE Ha TEeCT-OOBEKTHI, HO MPOIEHT MOTHOmmMX nadHuit
o6mu3ok k 50 %. KavectBo Bombl, oToOpaHHO# B ampene u mae 2008 rona,
yIy4IIaeTcsi, MPOLEHT Morubmux nagHuit 3a 96 9acoB OHOTECTUPOBAHUS
cocrapysier 20-40 %. OmHAaKO XpPOHUYECKOE TOKCHYECKOE JIEWCTBHE HA TECT-
OpTaHM3MBI, OKa3bIBacT M 3Ta Boja. HeoOXoJMMO OTMETUTb, YTO XOTS OOIIUE
TEH/ICHLIUU U3MEHEHUS KauecTBa ABIOTHUHCKON U ['OpHHCKON MUTHEBON BOJIBI
B mepuon ¢ sHBapsA mo Mait 2007 roma u ¢ ceHTAOps mo mait 2008 roma
OJIMTHAKOBHI, Ka4eCTBO BOJOMPOBOJHOW BOXBI M3 ABIOTHHHCKOTO Bojmo3abopa
HUxe, yeM u3 [opuHckoro. Ilpu cpaBHEHUM pe3yIbTaTOB OMOTECTUPOBAHUS 3a
a"anorngssle nepuozas! 2007 u 2008 rogoB MOXKHO CAETATH BBIBOJ, YTO BOJA U3
JIBYX BOJ03a00pPOB HE M3MEHWJIA CBOETO KadecTBa. [lomydeHHBIE PE3yibTaThI
XOPOLIO COrJIAacyIOTCs C JaHHBIMU XMMHYECKOTO aHAIM3a BOJOIIPOBOAHOM BOBI
r. MBanoBa. PaccMmarpuBaeMble peakiuu TecT-opraHusmMoB (Daphnia magna
Straus) Ha comep)kaHUe TOKCHYHBIX BEIIECTB B MUTHEBOW BOJIE MOTYT CIIY)KUTh
XOPOLIMMH HHAMKATOpaMu €€ KauecTBa.

JIureparypa

1. Onunwenxo I'.I'. // 3npaBooxpanenue Poccuiickoit @enepanun. 2005. Ne3. C. 3-7.
2. Xopyxas T.A. Onenka skonorunueckoir omacHoctu T.A. Xopyxkas. M.: Kuura-cepsuc,
2002. 208 c.

H.C. UrnoBckas

[Tomopckuii rocynapcTBeHHbIl yHUBEpcUTET UM. M.B. JlomoHOCOBa,
T. ApXaHTeIbCK

3KOJIOTMYECKHUE IMTPOBJIEMBI APXAHTI'EJIbCKOM I'OPOJICKOM
ATJIOMEPALINHN

DKOJI0rH4ecKoe He6naron0nytme ropoaoB, B PpE3yJbTaTC KOTOPOIO

YXYALIaeTCsl 3/I0POBbE HACEIEHHS, NOBBIIIACTCS YPOBEHb 3a00J]E€BAaCMOCTH H
CMEPTHOCTH, COKpAIIaeTCsl HPOJODKUTEIBHOCTh JKH3HM, CTaJo OCTpeifmei
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riobanpHON mpobiemoil. CocTosHUE KOMIIOHCHTOB MPUPOIBI — BaXKHEHIINIT
HMHAUKATOP KadecTBa ropojackoi cpensl (Jlanmo, 1997).

Teppuropuss ApXaHIelIbCKOM TOPOACKON arjoMepaluy, BKIIOYarolias
ropopa: ApxaHrensck, CeBepoaBHHCK, HOBOIBHHCK, CEIIbCKHE HACEICHHBIE
IIyHKTBl, SIBJIAETCS apeajoM HauOolee W3MEHEHHOW MpPUPOAHONH Cpeabl
ApxaHrenbckoil 00nacTu. YIUIOTHEHHE IPYHTOB, MOJATOIUICHHE U 3PO3UOHHBIC
IIPOLIECCH BCIEICTBHE KpalHE HEONAroNmpUsTHBIX MHXCHEPHO-T€OJIOTHYECKUX
YCJIOBHI TEpPPUTOPUH IIPUBOJIAT K 3a00Ia4NBaHNUIO, OMIOJI3HAM, 00BaIaM, 3po3un
U CBEJCHUIO PACTUTENBHOIO MOKpoBa. IIpakTudyecku MOBCEMECTHO 37€Ch
3aJieraroT ciadbie TPYHTHI (TOpd, 3aTopdoBaHHAsI TIIMHA, W), B PE3yIbTaTe YETO
B ApxaHrejbcKe OTAEIbHBIE 3[aHUS OIMYCTHIMCh Ha 1 — 3 M, a y4acTKH J0por
Ha 3 — 4 M. JlnutenpHas ocagka Topda MO CIO0EM TEXHOTCHHBIX OTIOKCHHH,
TOPU30HTANIBHBIE MOJBIKKA TPYHTOB B OTKOCAX KOTJIOBAaHOB M TpaHIIEH,
Ce30HHOE MPOMEp3aHME SBISAIOTCS HanOoiee ONMACHBIMH Ul WH)XEHEPHBIX
COOpY)KCHUH TporeccaMu B Teosiormdeckor cpene (Heszopos, 2000). Bes
TEPPUTOPHS arjaoMepaltu sBIsSeTCS MOATOMICHHOMN, YTO BEAET K pa3pyIICHUIO
(¢yHIaMeHTOB 31aHMM, pa3nuuHbIXx KoMMyHukammi JKKX, nedopmarmsam wu
aBapusaM. KadecTBO NOYB Kak BaKHEHIIMM IIOKa3aTelb MX COCTOSHMS, Ha
TEPPUTOPUM  arlioMepallid  pacleHHBaeTCd KaK  yJOBIETBOPUTENBHOE.
I'maBHBIMM MOJUTIOTAHTaMHU ABJISIOTCS: IIUHK, KPEMHUI, HUKEb, Meb, CBUHEI[ U
momubaen (2 — 3 IIJIK) (3eixoBa, 2007). IIpoMbInuieHHBIE TPERIPUATHI U
TPAHCIIOPT €XKETOJHO BBIOpachiBaloT B arMocdepy 333,56 THIC.T BpEIHBIX
npumecedl. CamMble MOLIHBIE HCTOYHHKM OMHUCCHHA: ApXaHTrelbCKUd U
Conombansckuit  IIBK. IIpom3BoacTBo dHeprum Ha ApXaHTEIbCKON H
Ceseponsuacknx TOLl, ocHOBaHHOE Ha CXKHUTAHWH OPTraHWYECKOTO TOILIWBA,
MPUBOANT K 3HAYMTEIBHOMY 3arpsA3HCHUIO aTMOc(ephl ITHOKCHIOM CEpbI,
OKHCJIaMH a30Ta U yriaepoAa, MaKpouacTUI[AMU YTJIEepoAcolepKalielt aeTyueit
30s6l. Hanbomnplnee KOIUYECTBO CIEHU(PHUSCKUX IEMEHTOB BBIOPAchIBaeTCs B
atMocepy Ha CeBmammpennpusatin B T. CeBepomsmHCke. B pesymnpraTe
CTPEMUTENBHOTO POCTa aBTOTPAHCHOPTHOM HArpy3KH CYILECTBEHHO BBIPOCIH
BBIOPOCHI OKHCH yIiepoa U ABYOKHCH a3oTa. KoHleHTpanun 6eH3(a)IupeHa u
¢dopmanprernna B cpegHeM 3a 2007 T. IpeBBICHIN NPENEIBHO JIOITyCTHMBIC
HOpMBI, B Apxanrenscke (4 — 13 TIJIK), CesepomBuncke (2 — 4 IIJK).
CpenHeronoBasi KOHIIGHTpalus MeTHJIMepkantaHa coctasmwia 6 — 9 IIJK (B
Hosoasuucke 13 — 20 IIJIK), cepoyriepona — 1 — 2 IIJIK. Iloutu exeromgHo
PETHCTPUPYIOTCA OTACIbHBIE CIIyYad IPEBBIIEHNS PAa30BBIX KOHLEHTpAaLUil
cepoBojopoja 10 3 — 8 ITAK.

Jnsa pexu CeBepHas [[BMHA 3arps3HSIONIMMU BELIECTBAMM SIBIISIOTCS
OpTaHMYEeCKHe BEIIeCTBA, COCAMHEHHS MeAM, LHWHKa, ofIee xkemeso,
JTUTHOCYIb(OHATHI M HeTenpoLyKThl. OCOOCHHO BBICOK YPOBEHb 3arpsA3HEHUS
ycTbeBOro ydactka. OCHOBHBIMH HCTOYHMKAMHU 3arps3HEHHs  SBIIAIOTCS
npeanpustus LIBII u nepeBooGpabotku, JKKX, peunsle u Mopckue cyza.
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Conepxanue murHocyibdonaros B 2006 r. cocraBmio 2 — 3 TIIK, xene3a — 2 —
6 ITJIK, munaka — 1 — 2 TIJAK, meau — 2 — 5 ITAK, amomunust — 1 — 3 TIJIK. Bona
PEKH OIICHMBAEeTCA Ha pa3HBIX ydYacTKaX KaK «BECbMa 3arps3HEHHAsS» U
«rps3Has»y. Ee obOe33zapakuBaHue XJIOpoM, a Takke npuMmeHeHue Ha I[[BK
MOJICKYJSIDHOTO XJIopa JJisi OTOCNMBaHMS UEIUTIOJIO36I M HCIIOJIb30BAHUE
MeHTaxJI0p(eHoIITa HaTPUs ISl XUMUYECKol 00paboTKU ApeBECUHBI IPUBOAUT
K obpazoBanuio muokcuHOB (Tpostackas, 2006). Hepemennoit sBusetcs
mpobieMa CHaOXXeHHS HACEJCHUS arjioMepalnd KadeCTBEHHOH IHTheBOI
BOJIOH.

B mocnemgHue rompl yCTAaHOBJIEHB! JIOKAJIbHBIC 3arpsI3HEHUS TPYHTOB U
TPYHTOBBIX BOJI HE(TEMPOIYKTaMH B Pe3yiIbTaTe CHCTEMAaTHYECKUX PA3INBOB U
aBapUIHBIX yTedeKk HeTenpoAykToB. IIpeAnpusATHS TOPOJOB arioMepalliu
€XEroJJHO MPOMU3BOJAAT COTHH ThICAY TOHH OTXOIOB, U3 KOTOPBIX Julib 10 %
noaBepraeTcs nepepadorke. OcTpas mpodiieMa — 3TO YTHIAM3AIMS OMACHBIX
PTYTBCOMEpIKAIMX  OTXONOB, oOpasyromuxcs mpu naestedbHOocTH  LIBK.
Bounblryro 03a00YCHHOCTh BBI3BIBACT COCTOSHHE CBaJOK MPOMBINIICHHBIX U
ObiToBEIX  oTX0moB. C 2003 1. nmmbe B  ApXaHTeIbCKE JIEHCTBYET
MycoporepepadaThIBalONINi KOMOWHAT JJIsT OTXOMOB 4 U 5 KJIacCOB OMACHOCTH.
HAns  mpennpusTHid  JIECHOM  NPOMBIIUICHHOCTH — akTyalbHa  mpoOieMa
MIPOM3BOJCTBEHHOTO0 IIIyMa, TJ€ €ro YpPOBEHb MPEBBIIIAET MpPeAeIbHO
nomyctumMble 3HadeHus Ha 20 — 30 %. Jlo cux mop He opraHn30BaHa B JOKHOM
Mepe caHWTapHO-3aIuTHas 30Ha CeBepHOI KeJe3HOH JOPOrd U He MPOBEICHEI
3alIUTHBIE MEPONPHATUS JUI1 YMCHBIICHUS LIYMOBOTO BO3ICHCTBUS Ha
MHUKpOpailoHsl ~ApxaHrenbcka, Mpuieramomye K adspornopry «Tamarmy».
HcrounnkamMu  3JI€KTPOMarHUTHOIO 3arps3HeHms  sBismores  JIOI,
MIPOMEBIIUICHHBIC YCTAaHOBKH, PallOW3IyJalollie YCTPOHCTBA, TEIeBU3HOHHBIC
CHUCTEMBI, a TAK)KE€ CUCTEMBbI pa3INUHBIX BUIOB cBsi3u. B 2006 r. mo pe3ynpTaTam
uccnenosanuil I'occamsnuananasopa u3 29 mnpennpusTHii HE COOTBETCTBOBAIN
caHuTapHbIM HopMaM — 11, a u3 30 AeTCKHUX ¥ NOAPOCTKOBBIX YYPEXKICHUHA —
Bce. OCHOBHBIMH HMCTOYHHKAMH DPAIHAIIOHHON OMACHOCTH SBILSIOTCSA: 0asza
aromHoro ¢iora Muno6oponsl Poccun B 1. CeBEpOJBHHCKE, IOJUTOHBI JUIS
WCTIBITAHUH SJIEPHOTO OpYXHS U pakeT-HocuTened (c. HeHokca), OOBEKTHI
I'PHAC B 1. CeeponBuncke, xpanwiuime PAO «MuponoBa Topay,
noctpoeHHoe B 1962 r. B 12 xm ot CeBepoABHHCKa. 3aMepbl MoKas3arenei
panualMOHHOW OE€30MacCHOCTM HA MPOTSHKCHUH MOCHETHHUX JIeT JaroT
CTaOWJIBHBIC pE3yNbTATHl, OJHAKO BpPEMCHHBIC XpPAaHWIHNIIA MPEATPHUITHHA
I'PHAC He mpuCmOCOOICHBI Ui JUIHTENBHOrO XxpaHeHHs PAO, x Tomy ke
necsaTky noanexxanmx yruinzauuu AIUT sxnyT cBoeit ouepenu mo 10 — 15 ner.
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B.A. Kajinopuna
WuctutyT xonorun yenoseka CO PAH, r. Kemeposo

OIIEHKA IMPOLHECCOB CUHTE3A U OKHUCJIEHUS
ACCUMWJISATOB Y PABUHBI CUBUPCKOM, MPOU3PACTAIOIIEN
B MECTAX 3AT'PA3HEHUSA BBIBPOCAMU ABTOTPAHCIIOPTA

OnHOW W3 OCHOBHBIX NPUYMH YXYIIICHHUS YCIOBUH MpPOH3pACTAHHS
JPEBECHBIX PACTCHMH SIBIISETCS 3arpsA3HEHHe aTMOC(hEpHOro BO3AyXa B TOPOJE.
HaumOonpmmii BkIIax B 3arps3HEHHE aTMOC(epsl BHOCHT aBTOMOOMIIBHBII
TPaHCIIOPT, OIS KOTOPOTO IIOCTOSHHO pacTeT. MHorue (U3HoIorHmYecKue
MIPOLIECCHl Y JPEBECHBIX PAcTeHUI 001afaroT BBICOKOM 4yBCTBUTEIBHOCTBIO K
3arpsA3HEHUI0 BO3AyXa. Kuciple ra3sl BBI3BIBAIOT Tpex(a3sHOEe W3MEHECHHE
¢dorocuHTE3a — C1a00e TTOAaBICHUE, AKTHBALNIO M YCTOHYMBOE TT0/IaBIeHuE [2],
a TaK)Ke U3MCHCHHE XUMH3Ma JbIXaHHUS.

Lens nanHOW pabOTBI — OLEHWUTH IPOIECCHl CHHTE3a U OKHCICHUS
ACCUMHIISITOB y PSOWHBI CHOMPCKOM, MPOM3pacTaomeil B MecTaX JOKAILHOTO
3arpsi3HEHHS Cpe/ibl BEIOpOocaMu aBTOTpaHcmopTa I. Kemeposo.

HccnenoBanus mOpoBONWINCH B BeretaMoHHbeld mepuon 2008 rona.
OOBEKTOM HCCIIEJIOBAaHUN CIOyXHWia psOuMHA CcuOMpCKas, TpoU3pacTaronias
BOIM3H mepekpecTkoB mp. OKTIOpbCckuil — yi. TepemkoBoit u mp. Ky3Henkuii-
yn.  CubupsikoB-I'Bapmeite. O0a  mepekpecTka 1O  pe3ysibTaTaM
MOJCTIMPOBAHUS TOJIEH MPHU3EMHBIX KOHIEHTpAIMid OT aBTOTPAHCHOPTHBIX
NIOTOKOB SIBJSIFOTCS.  3arpsi3HEHHbIMM ¢ npebimieHueM IIJIK mo  psany
XUMHUYECKUX BemiecTB. Ha mepekpectke mp. OkTsa0pbckuii — yir. TepemkoBoit
Habmronaercs npebimenne [1J1K mo Pb (B 5,5 pasa), NO, (B 4 paza), CO (B 6
pa3), 6ens(a)mupena (B 1,9 pa3). [lepekpectok mp. Ky3nenkuii - yn. Cubupskos-
I'BapneiineB xapakrtepusyetcsa npesbimenneM [1/IK mo Pb (B 5,7 paza), NO, (B
12 pa3), CO (B 7,5 paza), 6ens(a)nmupena (B 2,2 pasa).

KonTpounbHbie nepeBbs Mpou3pacTaid BO BHYTPUKBAPTAIbHBIX MOCAIKAX
Jlenunckoro paiioHa ropoxa. CpegHmii BO3pacT HCCIEIYEMBIX  IPEBECHBIX
pactenuit coctasisin 30-40 ner.

HuTeHcHBHOCTE (DOTOCHHTE3a M JBIXaHUS ONPEICIUIA [0 YPOBHIO
BOCCTaHOBJICHHBIX U OKHCJIEHHBIX aCCUMWJIATOB IOCIE 4-4acOBOM 3KCIIO3HLIUU
TOYHOW HaBECKH Ha CBETY M B TeMHOTE [1].

AHanmu3 TMONyYeHHBIX Pe3yJIbTaTOB MOKAa3al, YTO B TCUYCHHE BEreTalldd B
JHUCThSIX  PAOWHBI  CHOMPCKOW  HMHTCHCUBHOCTh CHHTE3a  aCCHMUJISATOB
YBEIHMYUBACTCS C Masi [0 MIOJIb, MAKCUMAJIbHBIE 3HAUCHHS JTAaHHOTO IOKa3aTelst
OTMEUCHBI 5 MO KaK B ONBITHBIX, TAK M B KOHTPOJIBHBIX Tpymmax pacTeHuil. K
KOHIy BereTallil CKOPOCTh CHHTE3a YIJIEBOJOB CHW)KACTCS BCIEICTBUE
CTapeHUs! JUCThEB. B NMHUCTBSIX psAOMHBI CUOMPCKON HAa KOHTPOJIBHOM Y4YacTKe
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CUHTE3 aCCUMMWIATOB B TEUEHHE BEreTallMM HaxoIuTcs B mpeaenax 6,0-35,11
MI/r4. Y psaOuHBI, Npou3pacTaroiieii BOINM3M U3y4aeMbIX II€PEKPECTKOB,
OTMEYaeTcsl CHIDKEHHE CHHTEe3a AaCCHMWIATOB BO BCE CPOKHM HAONIONCHUIT B
CpaBHCHHHU C KOHTpOJIeM (MCKIIOYEHHE COCTABISCT 3HAUCHHE MHTCHCHBHOCTH
cuHTe3a 25 wmromst). [ns psOuHBI CHOMPCKOH, mpou3pacTaromei BOIH3H
nepekpectkoB yin. Cubupsxos-I'Bapaeiinies — mp. KysHeukuit u mp.
OxTsa0pbckuii — yiI. TepemkoBod OTMEUAIOCh 2 MakCHMyMa B CHIDKCHHH
CUHTE3a YIJIEeBOJIOB B JHUCThAX Ha 34,6 — 31,2 u 49,3 — 41,6% B cpoku 5 utond u
14 aBrycra coorBeTcTBeHHO (puc. 1). CylecTBEHHBIX pPa3IHuUUil B ypOBHE
CHHTE3a aCCHMMUIIATOB IO TIEPEKPECTKaM He 0OHAPYKEHO.

VYpOBEHb OKHCIEHHBIX ACCUMWISATOB B JIMCTHAX PACTEHUH 3a €OUHMILY
BpPEMEHH MTO3BOJICT CYIUTh 00 MHTEHCHBHOCTH MPOLECCa ABIXaHHA. Y PSIOUHBI
CHOMpCKOM Kak B KOHTPOJIBHOM TIpymme, Tak U BOMM3M H3Yy4aeMbIX
MIEPEKPECTKOB HAONIONAeTCsl CKadykooOpa3HOe W3MEHEHHe WHTECHCHBHOCTH
IbIXaHWsd B TeueHHe Bererauuu. HauMmeHbllass HHTEHCUBHOCTH [JbIXaHHS
OTMEYaeTcsl B Havyasle Beretauuu — 26 Masi, 25 UIOHS ClIeAyeT MUK YBEIUYeHUS
MHTEHCHBHOCTH JIBIXaHUS C TOCIEAYIONNM CHIKeHHneM 5 uronsd. K koHmy
BEreTallii y KOHTPOJBHBIX PACTCHMH pSOMHBI CHOMPCKOIl OTMedaercs
MaKCHMaJbHOE YCHIICHHE OKACIUTEIBHBIX mpoleccoB (4 u 14 aBrycra) (puc.2).
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WHTeHCcUBHOCTL choTOCHHTe3a (Mr/ry)

0+ T T T T T T T T
26 mann 5 uioH 15umoH 25 nioH 5 uon 15won 25 won 4 aBr 14 aBr

Cpoku Habnioae HUit

——e—— KOHTpOIb
— —— — nepekpecTok np. OKTA6pbkuit-yn. TepeLukos oW

- - - A- - - nepekpecTok yn. Cubnpsikos-IBapaeiiues-np. KysHeukuin

Puc. 1. UnTeHCHBHOCTD ()OTOCHHTE3a B JIUCThSIX PSIOMHBI CHOMPCKOI



WUHTeHCUBHOCTL AbixaHus (Mr/ry)
(aGcontoTHble 3HaYeHUs)

0 T T T T T T
26man Swmon  15wmoH  25moH  Swon  15mon  25won 4 asr 14 aBr

Cpoku HabnoaeHUn

=———t— KOHT POIb
— —@— — np. OKTGPbCKUIL - yNn. TepeLKoB o

- - - A- - - yn. Cubupsikos-I'Bapaenues - np. KyaHeLkuii

Puc. 2. IHT€HCUBHOCTb JBIXaHUS B JINCTBAX PAOMHBI CHOMPCKON

BOnmu3u m3y4aeMbIX MEPEKPECTKOB Y HCCIECIYEMbIX BHAOB JPEBECHBIX
pacTeHHi OTMeuaeTcsi U3MEHEHHE B MHTEHCHBHOCTH JbIxaHus. Kak mokasamu
pe3yabpTaThl HCClefoBaHUi, 15 wmiong y psaOMHBI OTMedaeTcs yBeTMUCHHE
WHTESHCUBHOCTH JIBIXaHSI TI0 CPABHEHHUIO ¢ KOHTpOJIEM. B cpoku HaOr0IeHui ¢
5 urons mo 14 aBrycra, 3a UCKIIOYEHUEM 25 UIONIS, UHTEHCUBHOCTh JBIXaHHS
majaeT HUXKE KOHTPOJIBHBIX 3HaueHUil. Y psAOUHBI, NpouspacTamomiedl Ha
HCCIIEyeMBIX TIEPeKpecTKax, He HaONI0OIAaeTCsl CYNIECTBCHHBIX Pa3iU4uil 110
JAHHOMY MOKAa3aTelto.

Takum 0Opa3om, pe3ynbTaThl HCCIECIOBAaHUH TO3BOJISAIOT 3aKIIOYUTh, YTO
Ha HCCeIyeMbIX MepeKpecTKax HaOII0jaeTCsl CHIDKEHHE CHHTEe3a yIJIEBOJ0B BO
BCC CpPOKM HaOmofeHHH (32 HCKIIOYEHHEM 25 HI0I1) € MaKCHMyMaMH
CHIDKeHUs 5 uroinisi U 14 aBrycra.

B 30He 5OKaNBHBIX 0YaroB 3arps3HEHHs BBIOpOCAMM aBTOTPAHCIOPTA B
JUCTBSIX PSIOMHBI CHOMPCKONH B TEUEHHE BEreTallMd OTMEYaeTcsd H3MEHEHHe
MHTEHCHBHOCTH [JBIXaHHs, KOTOPOE BBIPAXKAETCS B YCHICHUM OKHCICHUS
yrneBoaoB 15 MioHA M 25 HIONS U CHIDKEHMM OKUCIUTEIBHBIX MpoLeccoB 15
utons u 4-14 aBrycra.

Jlureparypa

1.BeikoB, O. JI. BeckamepHslii criocod n3ydenus: poTocuHTe3a. MeToauuecKue yKa3anus /
O. /1. beikos - JI., 1974.- 17 c.
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2.Hukonaesckuit, B. C. Dkoinoro-dusnosoruyeckie OCHOBBI —Ta30yCTOHUMBOCTU
pacrennii / B. C. Hukomaesckuit. — M.,1989. — 65 c.

0O.B. Knlmmnl, H.H. Bacapmnz, 0O.A. Hocona3, B.I. EropOB3

'Kypckuit HHCTHTYT 3KONOTHYECKOH 6e30MacHOCTH
*WHCTHTYT re0IOrHH PyIHBIX MECTOPOYXKICHUH, MHHEPATOTHH, IIeTporpaduy,
muHepanoruu u reoxumun PAH, r. Mocksa
KypCKuii HHCTHTYT COLHANBHOTO 00pa30BaHus

HNPEABAPUTEJIBHOE KOHUEHTPUPOBAHUE TOPHUSA (IV)
IIPU EI'O OIIPEJEJIEHUMU B IIMTBEBBIX, ITPUPOJTHBIX
1 CTOYHBIX BOJAX

C ydJeToM HHU3KOTO Cofep)KaHUs TOpUS B NMPHUPOAE W Oojee BHICOKOTO B
pe3ynbTaTe TEXHOXMMHUYECKHX MPOLECCOB W  UYPE3BBIYAHHBIX CHUTyaluH
TpeOyercss pa3paboTKa HOBBIX HPOCTHIX, UyBCTBUTEIBHBIX M 3((EKTHBHBIX
METOMOB €ro aHaim3a. [y CHIDKeHHUs Mpezenia 00Hapy KEHHsI MHKPOKOJIMYECTB
JIEMEHTOB  JIOOBIM METOJOM M YMCHBIICHHS MEIIAIONIECTO  BIIHSHUS
COIYTCTBYIOIIMX BEIIECTB TPeOYIOTCS NpeIBapUTEIbHOE KOHIICHTPHPOBAHUE U
BBIJIETICHHE MOHOB METAJUIOB M3 00BEKTOB OKpYyXkaromei cpenbl. C 3TOH 1enbio
B TIOCJIETHEE BPEMsI IIUPOKO NMPUMEHSIOTCS COPOIIMOHHBIE METOIBI, OCOOCHHO C
HCTIOJIb30BaHUEM TTOJTMMEPHBIX KoMITIekcooOpasyromux copoentos (ITKC) [1].

VYka3aHHble OCOOCHHOCTH  YYUTHIBAIMCH HAaMH [pH  H3YYCHHH
BO3MOXXHOCTH HCIONb30BaHUsA Tpymnmbsl HOBEIX [IKC mms KOHIEHTpHUpPOBaHUS
topus (IV) 3 00BeKTOB OKpyKarome cpensl. 1 KOHIEHTPHUPOBAHHS TOPHS
(IV) Hanbonee nepcreKTUBHBIMH SBIISIOTCS. COPOCHTHI C OPTO-aMHHO-230-0pTO -
THIPOKCH- (DYHKIMOHAJIBHOM TpyNnoil Ha OCHOBE IOJMMepa CTUpOJia C
JUBHHIIOCH305I0M. [l03TOMY MpENCTaBIsAIO MHTEPEC H3YYUTh BO3MOXKHOCTH
KOHLICHTPHUPOBAHUS TOPHUS XEITaTHBIMH COPOCHTaMH C JAaHHOW TPYIIHPOBKOM,
BKJIOYAIONIEH, KpOME TOro, pas3jIMyHble 3aMECTHTENM B OpTO- H
MapaToNloKeHUAX K THPOKCUIBHON IpyIIIe.

CopOeHTsl  IPeNCTaBIAIOT cO0OW TOPONMIKM KOPUYHEBOTO IIBETA,
HepacTBOPUMBIE B BOJIE, KHCIOTaX, IEJI0YaX U OPraHMYECKHUX PacTBOPUTEISX.
Meroauka n3ydenus copOuuonnsix cpoiictB IIKC ommcana B pabore [1].
Omnpenenens! ontumanbsHble pH, Bpems, Temmeparypa copOIiH, copOLMOHHAS
€MKOCTh COPOEHTOB, M3Y4EHO MEIIAolee BIUSHHE IMOCTOPOHHUX HOHOB IIPH
KOHEYHOM crekrpodoromerpuueckom ompenenenun topus (IV). Paspaborana
METOAMKa COpPOLMOHHO-CIIeKTpodoToMeTprdeckoro ompeaencuus Th (IV) B
BOJHBIX 00BEKTaX (IMUTHEBBIX, IPHPOTHBIX M CTOYHBIX BOAAX), IPEICTABICHHBIX
n3 30H Kypckoii o6macty ¢ pa3iuIHON CTETICHBIO 3arpsI3HEHHUS.
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PesynbraTsl copOLEOHHO-CIIEKTpOdOoTOMETpHUYECKOro onpeneneHus topus (IV)
B IIPUPOJIHBIX, TUTHEBBIX H CTOYHBIX BOJIAX

Mecro otbopa npob Haiineno, MKr/i S

p. Ceiim, 5 xm Boimie 1. Kypcka 1,39+0,06 0,07
p. Ceiim, 2 kM HIXKE T. Kypcka 1,40+0,07 0,06
Kuesckwuii Bogo3abop, r. Kypck 0,31+0,05 0,04
Bognoem-oxnamutens Kypckoit ADC 3,48+0,06 0,06
[Tyneno-mramoxpanmmmimie Muxaitnosckoro 'OKa KMA 8,60+0,08 0,04
ITuteeBas Boaa, r. Kypck 0,70+0,04 0,06
ITuteeBast Boxa, r. KypuaTtos 0,74+0,05 0,04
ITuteeBast Boaa, r. XKene3Horopck 0,60+0,06 0,06
IIutbeBas Boja, r. O00sHbL 0,54+0,04 0,05
MumnepanpHas Boga «JIumenkas» 0,33+0,05 0,04
MumnepanbHas Boga «Kopennas» 0,59+0,05 0,05
MumnepanpHas Boga «Kypckuii AnamanT» 0,29+0,04 0,03
Bopa, ucronb3yemast st H3rOTOBJICHHS MOJIOYHBIX MTPOIYKTOB Ha

MonouHom 3aBoje, n1.Konsimeska, Kypckoit 0611 0,74+0,05 0,07
Bona, ucrosb3yemast uisi IPUTOTOBJICHHS MiBa Ha 3aBoje «CaH

Nubesy, r. Kypck 0,324+0,06 0,05
Bopa, ucronb3yemast it IPUTOTOBICHHS TI0I00BOIIHBIX

KOHCEPBOB Ha KOHCEpPBHOM 3aBoze I. O6o0stHb, Kypckoit 001, 0,70+0,05 0,05
Bopna (npormreamniast JOMOIHATEIBHYIO OYHUCTKY ) JJIS

npurotoBiieHus kBaca «YTtonsieBy («Kypckuii KkBacy) 0,44+0,05 0,04
Crounas Boga AO «AxkymymsTopy, T. Kypck 6,66+0,08 0,04
Croynas Boga OAO «Onekrpoanmapar», r. Kypck 3,16+0,05 0,05
Crounas Boga OAO «Kopenesckuii 3aBog HBA» 4,23+0,07 0,05

VYcnoBus KOHIEHTPHPOBaHMS: Macca copOenta - 100 mr, pH 3,4, Bpems
nepemenBanus — 20 MuHyT, gecopouus - 2 M pactsop HNO;. KoHneHTparuro
TOpUS B BJII0aTe onpeaesuin Ha criekrpodoromerpe CD-46 o npeaBapuTeabHO
IIOCTPOCHHOMY T'palyHpOBOYHOMY I'padUKy B YCIOBHAX: A=665 HM, 6 M HNOs.

Pe3ynbraTel HCCIEIOBaHUM COAECPKAHUS TOPHS B BOAHBIX OOBEKTax
nokas3aHel B Tabnuue. [IpaBUNBHOCT ONpeneneHni KOHTPOIUPOBAIH METOAO0M
no6asok. ITJIK Topus B BOAHBIX 00BEKTaX, BKJIIOYAs IMTHEBYIO BOAY, HE
periaaMeHTHPOBAaHO U MOKET HOCHUTH JIMILIb PEKOMEHAATENbHbIN Xapakrep — 32
MK/ [2].

Jlutepatpya

1. Opranuyeckue peareHTbl M XeJaTHbIe COPOSHTHI B aHAJIN3€¢ MUHEPAIbHBIX OOBEKTOB /
H.H. Bacaprus [u ap.]. - M.: Hayka, 1980. - 190 c.

2. T'oponoBckuit U.T. Kparkuii cnpaBounuk no xumuu / W.T. TI'oponosckuii, O.I1.
Hazapenko, E.®@. Hekpsu. - Kue: HaykoBa mymka, 1987.- 829 c.
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0O.B. KoBaneBa

VYupexxnenne odpazoBaHus «benopycckuii rocyaapCTBEHHBIH YHUBEPCUTET
TpaHcnopTa», r. 'omens

3KOJIOTUYECKAA MOHUTOPHHT BOJIOEMOB KPYITHOI'O
MNPOMBIIIJIEHHOI'O IEHTPA PECITYBJIMKH BEJIAPYCh

CocTosiHUE BOJIOEMOB, PACIIOJIIOKCHHBIX B TOPOJCKOW YepTe, SBISCTCS
OJHMM M3 TOKa3aTelel, OTPaKaloI[MM CTEIeHb BIMSHUSA ypOO’KOCHCTEM Ha
OKpYXamIlylo cpexy. Bo BTopoM 10 BelWYWHE W TNPOMBIIIICHHOMY
nmoteHnuany ropoae PecryOnuku benapyce — ['omene — HacuuTheiBaeTest Goee
90 o3ep M mNPyAOB, MOABEPKEHHBIX pa3IMYHBIM BHJIAM AHTPOIOTCHHOTO
Bo3zaelicTBrsA. Cpeau HUX MCIOIB30BANIN 03epa, B KOTOPBIE OCTYHAIN CTOYHBIE
BOJIBI IPOMBIIUICHHBIX MPENPHUATHI U JTUBHEBHIX KOJIEKTOpoB (03epa Illamop
u JlenHo), pa3OaBiCHHBIC XO3SHCTBCHHO-OBITOBBIC CTOYHBIE BOJIBI (03€po
BosoapkuHO), 03epa ¢ peKpeallnoHHbIM HCIIONb30BaHueM (03epo JtoGeHckoe),
pacrojoXeHHBIE B TIPOMBIIUICHHOM  MHKpopaiioHe Topoia  (03epo
CenbMaiieBckoe), B paiioHe HHTCHCUBHOM 3acTpoiiku (BomoToBckue o3epa), Ha
rpaHHIle TOPOACKOIT 30HHI (03epo CeTeH).

OOBeKkTaMu HCCleIOBaHUH, npoBeneHHBIX B TedeHue 2006-2007 rr. ¢
gactoro 3-4 pa3a B Mecsm, OBUTH 300IUIAHKTOHHBIE COOOIIECTBA M
THIPOXUMHYCCKAC XapaKTePUCTUKH BOJTOCMOB.

Bo Bcex uccnenyembix o3epax ormeudaercs npesbiiienne seanyuH bIIKs B
1,36-2,91 pa3a, xene3a - B 1,53-11,00 pa3, mapranmna - B 2,12-7,97 pa3za. B
HEKOTOPHIX 03epaxX KadecTBO BOIBI TAakke HE YAOBICTBOPSET HOpMaM II0
cojepkaHuio 1MHKa, (ocdaroB. B o3epax, NPUHUMAIOIIMX CTOYHBIC BOABI,
OTMEUaeTcss HMXKE JAOIyCTUMOTO COJEpXKaHHUE PACTBOPEHHOIO KHCIOPOJa,
KOHLEHTpanys a3zoTa HuTputHoro mpesbimaer IIJIK B 1,42-7,54 pasa, azota
aMMOHHIHOTO - B 2,57-8,32 pasa, ¢ocdaros - B 1,55-3,53.

IIpu nDpoBeneHUM HCCIENOBAHUN H3YyYalUCh TaKXKe II0Ka3aTeIH
OpPTaHW3allii  300IJIAHKTOHHBIX  COOOIIECTB, OTHOCSIIMECS K  BHJOBOH
CTPYKTYpE U KOJHMUYECTBEHHBIM XapaKTEPUCTHKAM.

Pe3ynpTaThl MOKA3bIBAIOT, YTO B 300IUIAHKTOHE O3ep OOHApYyKeHO 79
BUJIOB U BHYTPUBHUJIOBBIX TaKCOHOB: Rotifera — 48, Cladocera - 24, Copepoda —
7. KonmuectBo 00HapyXCHHBIX B 03€pax BHIOB CHIDKACTCS MPU YBEIUYCHUH
CTENEeHN aHTPOINOreHHoM Harpy3kud B 1,18-1,94 pa3a. AHanoruuHele AaHHBIE
MOJTy4eHBI IPU pacyeTax UHIEKCOB BUJOBOTO pa3HOOOpasus.

Jlong KoJIoBpaToOK B BUJOBOM Pa3HOOOPa3UH 300IIAaHKTOHA, KaK MPaBUIIO,
npesbimaet 50%, 9To HaOMogaeTCs MpH eBTPOGHPOBAHIH BOIOEMOB.
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—— KoymuecTBo BUJIOB
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Puc. 1. 3MeHeHne NHIUKAIIMOHHBIX XapaKTEPUCTUK 300IUIAHKTOHA 03€p B 3aBUCHIMOCTH
OT KoHIeHTpaluu pocdaTos

KonnuecTBo NOMUHMpPYIOIIMX BHUIOB 300ILUIAHKTOHA, BBIACIEHHOE Ha
OCHOBE (PYHKIIMU PAHTOBOTO pacrlpeaeNeHus II0THOCTH, CoOKpamaercs B 1,7-2,5
pa3a ImpH aHTPOIIOTCHHOM IIpecce Ha 03epa.

YCTaHOBIIEHO, YTO OTHOIICHUE YKCIa BUIOB pona Brachionus k 4auciy
BunoB poxpa Trichocerca (mHaekc Qpr)Uid pasHBIX — 03ep HM3MEHsETCsS B
npenenax 2-8, 4To 0TMeYaeTcs B TUIIEPIBTPO(DHBIX BOJOEMAX.

KommdecTBo BHIOB-MHIWKATOPOB 3arps3HEHUS BO BCEX HCCIETYyEMBIX
o3epax mnpesbimaer 50%. BennuuHbl paccUMTaHHOTO MHJIEKCA canpoOHOCTH (10
CPEAHEroI0BBIM JaHHBIM) MO3BOJISIOT OTHECTH BOAY BCEX HCCIIEAYEMBIX 03€p K
KaTeTOpHH «yMEPEHHO 3arps3HEHHas». B oTAenbHBIE MepHoasl HCCIICAOBaHUI
BOJIa HEKOTOPBIX 03P OTHOCUTCA K KaTErOpUM «3arpsi3HEHHAs», a BOAA 03€ep, B
KOTOpbIE IIOCTYMAIOT CTOYHBIE BOJBL, - K KATETOPUU «TPSI3HASD.

Hamu ObliM  CONOCTABIEGHBI THIPOXUMHYECKHE XapaKTEPUCTHKU U
rUIpoOHOIOTHYeCKHe TIOKa3aTeln o3ep. B kadecTBe mpuMepa NPHBOINM
pe3yabTaThl HEKOTOPBIX U3 OTHX comocTaBieHWd. [1oBbIIEHHe KOHIEHTpaluu
(docdaroB B 03epax MPUBOJIUT K OOCIHEHUIO BUIOBOTO COCTaBa 300ILUIAHKTOHA.
OnHOBpPEMEHHO B 03epax OTMeJaeTcsl yBelnueHue KoddduuueHra Tpodpun u,
KaKk [paBWJO, BO3pacTacT JdONs KOJOBPATOK B BHAOBOM pa3HOOOpa3uH
3oomankToHa (puc. 1). C Bo3pacTaHMeM KOHLEHTPAlMM HE(TENPOIYKTOB B
BOJI€ CHIXKAETCS] KOJMYECTBO JOMUHMPYIOIIUX BUJOB U BelW4KHA HHAEKcA Qp/r

(puc. 2).
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Puc. 2. I3MeHeHNe HHANKAIIMOHHBIX XapaKTEPHUCTHK 300IIAHKTOHA 03€p B 3aBUCHMOCTH OT
KOHIIEHTpAlMH He(PTENPOIYKTOB

AHaNoOrMYHbIE  JaHHBIE  TONYyYeHBI W IpPH  COIOCTABICHUHU
WHIVKAMOHHBIX ~ XapaKTEePUCTHK  300IUIAHKTOHA  03¢p C  JOPYTHMH
THPOXUMHYECKIMH ITOKa3aTEIAMH.

Takum  oOpa3oMm,  TOKa3aTeIM  TAaKCOHOMUYECKOW  CTPYKTYpHI
300IUTAaHKTOHA COTJACYIOTCS C THUAPOXMMHYECKIMH IAHHBIMH H OTPaKaloT
aHTPOIIOTEHHYIO Harpy3Ky Ha Hccleqyemble o3epa. V3ydeHHble CTpyKTypHbIE
MIOKa3aTeNnu COOOIIECTB 300IUIAHKTOHA XapaKTePH3YIOT TPO(GHUYECKUH CTaTyc
03ep, TOABEPKCHHBIX BBIPAKCHHOMY AaHTPOIOI€HHOMY BO3IEHCTBHIO, Kak
JIOBOJIEHO BBICOKHH.

E.IO. Konmoroposa
HuctutyT x0norun yenoseka CO PAH, r. Kemeposo

PEAKIUSA MIMT'MEHTHOTI'O KOMIIVIEKCA JPEBECHBIX
PACTEHHU HA 3ATPA3HEHHUE ATMOC®EPHOI'O BO3JIYXA
BbBIBPOCAMM ABTOTPAHCIIOPTA

Pemratormuit  BkiTam B 3arpsA3HEHHE aTMOC(EpPHOTO BO3AyXa Topona
KemepoBo BHOCUT aBTOTPAHCIOPT, A0JIS €r0 IOCTOSHHO pacTeT.

OTBeTHast peakuus IPEeBECHBIX PACTEHUI B yCIOBUSAX IPOMBIIUICHHOTO
3arpsA3HEHMS 3aKJIIOYACTCSI B M3MEHEHHMH JJIEMEHTHOTO cocTaBa TKaHed. Jlist
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paHHEH JMAarHOCTHKH COCTOSIHUS JIPEBECHBIX pAacTeHHH MOryT OBITh
HCTONB30BaHbl HX (U3HONIOro-OMOXUMHUYECKUE XapaKTePUCTUKU, KOTOPBIE
6oJiee YyBCTBUTENBHEI K BHEITHUM BO3JICHCTBHSM.

Llenpto mpencTaBICHHBIX WCCIECAOBAHMN SBIANACH OLCHKA BIMSHUSA
BHIOPOCOB  aBTOTpPAHCIIOPTAa HAa IIUTMEHTHBIH KOMIUIEKC —HCCIEAYyEeMBIX
JPEBECHBIX PACTCHUI.

UccnenoBanust mipoBeneHsl B JjetHuid nepuon 2005 roma Ha 4
nepekpécTkax ropoaa: yi. TepemkoBoit — np. OKTAOpbCKHiA, Tp. XMMHAKOB — YII.
TyxaueBckoro, np. Kysneukuit — yn. Kpacnoapmeiickas, np. Kysneuxuii — yi.
Cubupsikos-I Bapaeiies. Ananuz 3arpsA3HIIONIINX BEILECTB oT
aBTOTPAHCHOPTHBIX IOTOKOB HA H3y4YaeMbIX MEPEKPECTKaxX IMOKa3al, dTO
HanOonbmee npepbimenne [IJIK ormedeno mis Pb (B 5,5-5,8 pa3), NO, (B 4,2-
12 pa3), CO (B 6,3-7,5 pa3), 6en3(a)nupena (B 1,84-2,2 paza).

OOBEKTaMH  WCCIIEAOBAaHWH  CIOYXWIM  JpPEBECHBIE  DPacTEHUS,
MIPOM3PACTAIOIINE B HEIOCPEIACTBEHHOH ONM30CTH OT JIOKaJbHBIX OYaroB
sarpsisHeHust — Betula pendula Roth., Sorbus sibirica Hedl., Syringa vulgaris
L., Larix sibirica Ledeb. Bospact uccienyembix aepeBbeB coctaBisier 30-40
JIeT, CUpeHHu — 25 JIeT.

B kadecTBe KOHTPOJBHBIX CIYXWJIM JAEPEBbs, IPOM3pACTAIOLINE BO
BHYTPUKBAPTAIbHBIX IOcaakax JIeHMHCKOro paliloHa Tropoaa, KOTOPBIH
XapakTepu3yeTcs CaMbIM HH3KHM YPOBHEM 3arpsi3HEHHS aTMOC(EpHOTo
BO3yXa.

Cognepxanue xinopopmia a, b, UX CyMMBI, CyMMBl KapOTHHOHIOB
OIIpeeNIsUIN CIIeKTpo(oTOMEeTpUIecKUM MeToaoM [1].

[IpoBeneHHBIC HCCIIEAOBAHMSA MOKA3BIBAIOT, YTO Y BCEX HCCIIETYyEMBIX
BU/I0OB B OOJbBIICH CTENEHW CHIKAETCs CopaepkaHWe xiopodmuia b 1o
CPaBHEHHIO C XJIOPOQMLUIOM a. DTO TPOSBISETCS B TOM, YTO OTHOLICHHE
XJIOpOPWIIOB a/b yBeTMUWBAETCS Y HCCIENYyEeMbIX BHJOB TI0 CPABHEHUIO C
KOHTPOJIEM, YTO CBHUIETEIBCTBYET O TIyOOKHX H3MEHEHHAX B XJIOpOopmimr —
0EeNKOBBIX KOMIUIEKCaX MEMOpaH XJIOPOIUIACTOB MO BIMSHHEM aTMOC(HEPHOTO
3arpsi3HeHus (Tabi.).

Conepxanne xjmopoduiia @ CHMKAETCS y BCEX HUCCIEAYEMBIX BHIIOB.
MakcuManbHOEe CHIDKCHHE JITaHHOTO IIOKa3aTellsl OTMEYaeTCsl Y JIMCTBEHHHIIBI
Ha 41 %, MuHUManbHOE — Yy Oepe3bl Ha 26-34 % IO CPaBHEHUIO C KOHTPOJIEM.
Konuentpauus xiaopoduiia b canxaercs y 6epessl Ha 33-43 %, y paOuHsl — Ha
38-42 %, y cupenu — Ha 37 %, y nucTBeHHULB! — Ha 41 % 1O CpaBHEHHIO C
koHTponeM. Cymma xiopodmuioB (a + b) CHMKAETCS y BCEX HCCIEAYEMBIX
BHUJIOB B 1,2 -1,5 pa3a mo cpaBHEHHUIO C KOHTPOJIEM.

MaxkcuManpHOe  CHHXKEHHE CyMMBI KapOTHHOHJIOB  OTMEYEHO Yy
JMCTBCHHUIIBI — Ha 44%, MUHUMaIIbHOE — Y PIOMHBI Ha 28-36 % TI0 CpaBHEHHIO
C KOHTPOJIEM.

163



CopepkaHue MHUICMEHTOB Yy pacTeHUH 3aBUCUT OT MeCTa HX
mpouspacTaHus. MakCUMaabHOE CHUKEHHE JaHHOTO MOKa3aTelss 0TMEYaIoch y
pacTeHHuH, HaXOIJIUXCSA Ha mepekpecTkax mp. Kysnemkwit — yin. Cubupskos-
I'Bapaeitues u np. Ky3neukuit — yn. KpacHoapmelickas. O4eBHIHO, 3TO CBSI3aHO
¢ HauOoyiee BBICOKON KOHIICHTpAIMeHd BBHIOPOCOB aBTOTPAHCIOPTAa HA ITUX
IepeKpecTKax.

COZ[Cp)KaHI/IC IIMI'MEHTOB B JINCTBHAX U XBOE UCCIIEAyEMbBIX BH0B

Buzast Xnopopumn | Xnopopumn | Xmopobuwn | a/ b Cymma

a b (a+b) KapOTHHOMJIOB
KonTpoisb
bepesa 1,22+0,02 0,93+0,05 2,1540,05 1,31 0,53+0,05
Psi6una 1,16+0,02 0,86+0,04 2,02+0,06 1,35 0,47+0,03
Cupesb 1,15+0,03 0,86+0,04 2,01+0,07 1,34 0,50+0,003
Jucteennuna | 1,09+0,03 0,84+0,04 1,93+0,07 1,30 0,45+0,02
p. Oxrsa0pbekuii — yi. TeperrkoBoit
Ps0una 0,82+0,03* 0,53+0,03* 1,35+0,06* 1,55 0,30+0,02*
bepesa 0,91+0,04* 0,62+0,03* 1,53+0,08* 1,47 0,37+0,02*
np. Kysnenkuit — yin. Cubupsikos-I'BapzeiitieB
PsiGuna [0,75£0,02% [ 0,49+0,02* | 1,24+0,05* [1,53 [ 0,34+0,03*
p. XUMHKOB — yJI. TyxaueBckoro
Bepesa [ 0,8040,04*  [0,53+0,02* [ 1,33+0,06* [1,51 | 0,29+0,03*
np. Kysnenkuit — yi. KpacHoapmeiickas
Jlucteennuna | 0,66+0,03* 0,50+0,03* 1,14+0,06* 1,32 0,25+0,02*
Cupenb 0,74+0,02* 0,54+0,02* 1,26+0,04* 1,37 0,26+0,02*

* OTMEUeHBI IOCTOBEpHbIe oTnuus npu B = 0,95

IIpoBeneHHBIMKM HCCIEIOBAaHMSMU BBIIBICHA BHIOCHEIH(UYHOCTH B
peaKuusax MUTMEHTHOTO KOMILIEKCa JTUCTOBOrO ammnapara JPeBECHBIX pacTeHHH
K 3arps3HEHHIO BbIOpocamMM aBTOTpaHcnopra. Ilo comep)kaHWIO HMUIMEHTOB
HCCIIeyeMble BHIBI MOXHO pACHOJOXUTh B CleAylomell yOsIBaromeit
II0CJIE0BATEIILHOCTH: psonHa cubmpckas, Oepe3a IIOBHCINIAs, CHPEHb
OOBIKHOBEHHAs1, TMCTBEHHHUIIA CHONPCKast.

Jlureparypa

1. TaBpunenko, B.®. Bonbuioit npaktukyMm no dQusuonoruu pactenuil. PortocunTes.
Jlpixanue: yuebHoe nocobue. / B.®. 'aBpuienko, M.E. Jlagpiruna, JI.M. Xannobuna.
— M.: Berc. k., 1975. — C. 127 — 134,
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B.B. Kpyrask, E.W. I'ypbeBa
Boponexckas rocy1apcTBEeHHas! JIECOTEXHUYECKAs aKaJaeMust

MOHUMTOPHUHT COCTOSIHUS 3EJIEHBIX HACAXKJIEHUAM
B 2008 r. B BOPOHEXE

T'opon Boporex, ocHoBaHHBIH B 1586 TOomy, Bo Bce BpeMeHa OBLI
3HAUUTEJIFHBIM AJMUHUCTPATHUBHBIM, NMPOMBIIUICHHBIM LEeHTpoM Poccum, yro
OTPaXaJOCh Ha pPa3sBUTUU €ro AapXUTEKTYypsl U TEPPUTOPUAIBHOM pOCTE.
Tepputopust Boponexa B mpenenax TOpPOACKOW YepThl, YTBEPKIEHHOM
nocranoBiienueM Cosera MUHUCTPOB PCOCP Ne 244 ot 14 uronsa 1990 r., no
pacuetram ['eHepanpHOro mnana cocrasiseT 51230 ra. Ilmomans ropojackoro
noceneHus: Boponexa, no pacueram I'enepanpHoro ruiasa, cocrasisier 60360
ra. B cocraB ropozackoro noceixeHus BXOAAT 6 aIMUHUCTPaTUBHBIX paifloHOB: 1.
Komuntepnosckuii; 2. Ilentpanbnsiii; 3. Jlenunckuif; 4. CoBerckuii; 5.
JleBobepexHslii; 6. KenesHomopoxHeIi (Tadm. 1).

Tabauna 1

OO6ecre4eHHOCTh 03eICHEHHBIMH TEPPUTOPUSAMH OOIIETro MOJIb30BaHus I'. BopoHex
(o pacueTam onopHoro ['eHepabHOTO MiIaHa)

HaumenoBanue Paiionsl ropoga
HacaKIEHUH
i= >E
E E:
3] £ =
5 |2 2 |z
: 2 % |= |§ |Z
g = $ ¥ £ g
5 E £ 5 8 e 2
5 g 5 g S B g
= = = O = = S|
ITapkwu, cansl, ra 138,6 |29 6,0 37,8 3,5 53,0 241,8
CkBepsl, ra 32,8 17,5 11,4 14,2 14,5 14,9 105,3
BynsBapsl, ra 15,3 24,6 16,2 19,2 19,2 20,9 115,4
Uroro, 3enensie | 186,7 | 45,0 33,6 71,2 37,2 88,8 462,5
HacaXXIeHUs ob1ero
TOJIb30BAHHUS

UccnenoBanuss mnpoBoguauck B KomunrepHoBckoM u  CoBeTCKOM
paiionax (ta6:m.2). B 2008 r. 6sut0 necenoBano 30 00BEKTOB IJIOMAIBI0 OKOJIO

50 ra.
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OOBEKTHI HCCIIETOBAHMS

Tabsuna 2

HaumeHnoBanue o0bexTa azpec ITio-
azb,
ra

Cosetckuii paiion

Cxsep «IIpocnext ITatproToB» np. Ilatpuoros, 38 B 0,5

CkBep «3amuTHUKOB PouHBIY noc. [Tpunonckoi, yi. 3. Ponussl, 10 B 0,8

CKBep «IPUMHUPEHHS U COIIACHs yi. JlomoctpowuTerei, 26 1,76

Cxksep «KocMOHaBTOBY yi1. KocMoHaBToB, a. 12-14 0,8

Cksep y 3arca yi. O. lynuya, 23 a 0,12

CkBep «3anossipHbIiy nioc. [Tpumoncko, yi. 3anonspHas 1,5

KomunTepHOBCKHI palion

Tapk «ITo6emp» yi1. 'en. JIuztokosa, 42 B 1,05

Jleconapk mo yi. 45 cTp. AMBU3UH yi1. 45 cTp. AUBHU3UHU 6,93

Cksep «MeMopHaJIbHbI» MockoBckuit mmp., 31 B 0,88

Cxsep «IIpuBoIbHBII» MockoBckuid mp., 42 T 0,16

Ckaep «HeBckuii» yi. B. Hesckoro, 3 B 0,5

Cksep «bpuxmanckuii cagy yi. TpancmopTHas, 5 B 1,14

Cksep «MupHbIi» yi. 'en. JInztokoBa, 4 1 0,15

CxBep «ONeKTpOCUTHAIbHBIN» MocxkoBckuii nip., 7 11 0,51

Ckaep «CoTHEYHBIN yi. ConHevHasi, 7 B 0,95

Cksep «PatHbri» MockoBckuii mp., 82 B 0,71

CkBep «MOCKOBCKHIDY MockoBckuii mp., 29 B 0,7

Poma «Cepaue» yi. Mapmana JKykosa, 12 B 1,81

Cksep 10 yi1. 9 SIHBaps yi1. 9 SIuBaps, 294 1t 0,86

Ckaep «Komcomornen» yi. berosas, 96 a 0,51

CkBep «DHeprus» MockoBckuit mmp. 0,3

Amnnest CaBbt MockoBckuii np., 82 1 1,17

BynbBap CeBepHoro xuinoro maccuBa | MockoBckuii np. 10,0

Bynesap JIuzrokoBa yi1. I'en. JIuztokoa 4,6

BynsBap XKykosa yi1. Mapmaina JKykosa 4,0

ByneBap [Tobenst OyneBap [lobems 2,7

Bynesap llnmkosa yi1. llnmkosa 0,7

BynsBap Tpyna np. Tpyna 2,4

BynsBap 9 SuBaps yn. 9 SluBaps 1,5

Yactp ckBepa [lonurexnudeckuit MockoBckuit mp., 10-12 0,23

HpOBCZ[CHHBIC HCCJICAOBAaHUA IIO0Ka3ajau, 4YTO CyH.ICCTByIOH.lI/Iﬁ CcOoCTaB
APEBECHBIX paCTeHI/Iﬁ Ha MHOTI'UX 06CJ'IC,E[y€MLIX 00BeKTax 0;[H006pa3eH.

ACCOPTUMEHT MpeACTaBIE€H B OCHOBHOM JIUNOU MENKOJIUCIHOL,
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OCMPONUCMHBIM, KIEHOM ACEHENUCHHBIM, 6A3AMU 2NAOKUM U NPUIEMUCTBIM,
mononamu. He3HaunTeNnbHBI YyAENbHBIA BEC B IMOCAIKax 3aHUMAIOT Oepe3a
bopooasuamas,  psabuna  OObIKHOGEHHAs,  KOHCKUll — KAWMawu,  SICEHb
00biKHOBeHHbll. HacakIeHUs XBOWHBIX IOPOJ B OCHOBHOM IIPEICTaBIICHEI
COCHOII 0OLIKHOBEHHO, e/bI0 KOMOYEl, TUCMEEHHUY el CUOUPCKOU.

OCHOBHOI1 1enbI0 PabOTHI CTal0 MPOBEACHHWE MOHUTOPUHIA COCTOSIHUS
3€JICHBIX HACaXIICHWH KaK OCHOBHBIX KOMITOHEHTOB OOBEKTOB O3CJICHEHHS C
TOYKH 3pEHHsT HX OOHmICOMONIOTHYECKOTO U JIAaHAMA(THO-IKOJIOTHISCKOTO
COCTOSIHMSL.

Ilo pesynbraTaM WHBEHTapHU3allUUd 3€JEHBIX HACaXKICHHH OOBEKTOB
nuccnenoBanus ot 10 mo 28 % mepeBbeB MOIUIEKAT CaHUTApHOW pyoOKe.
OCHOBHBIC TPUYHMHBL: BBICOKAas OaKTepHAIbHAs 3apaKCHHOCTb, BBICOKHIA
BO3PacTHOH COCTaB, KOTOPBIH CHOCOOCTBYET CHM)KEHMIO 3aIUTHBIX (YHKLHUH
MOpOJ; KpaliHE HEYJIOBJIETBOPUTENBHBIA yXOJA 3a HacaxIeHusMu. bosbiras
9acTh TOPOJCKUX 3€JICHBIX HACAXKACHUH HYKIAIOTCS B PEKOHCTPYKIUH U Ooree
TIIATEIbHOM YXOJE.

Brisogst:

1. IlpuponHslii KoMIUIEKC I'. BopoHeka, Kak COBOKYITHOCTb TEPPUTOPUH €
0COOBIM PEKMUMOM HCIIONB30BAHUS 3€MEITb, BBIICIACTCS B COCTaBE TOPOJICKUX
TEPPUTOPUM C LEJIBI0 COXPAHEHUS MAKCUMallbHO BO3MOXKHOW IIJIOLIAAU
9KOJIOTUYECKH O(Q(EKTUBHBIX TMPHUPOIHBIX M O3CJICHEHHBIX TEPPHUTOPUH,
COCTaBJSIIOIIMX  €OUHYI0  3KOJOIO-IPaJloCTPOUTENBHYIO0  IUIAHUPOBOYHYIO
CHCTEMY W SBISIONIMXCS BAXXHBIM (PAKTOPOM CTAOWIH3AUM W YITyYIICHHS
COCTOSIHMSL OKpYIKalolIeld cpeibl U MUKPOKIUMATa B TOPOJAE U OTHEIbHBIX €ro
paiioHax.

2. OseyeHEHHbIE TEPPUTOPUU  SBISAIOTCS BAXKHOW  COCTaBISAIOLIEH
MIPUPOJTHOTO KOMIUIeKca. B Hacrosiiee BpeMs CUCTeMa TOPOACKHX 3eJIeHBIX
HacaXXJeHW WMeeT MUCHEePCHBIH XapakTep: OTHENbHbIE YYacTKU 3eJIeHH
MIPaKTHYECKH HE CBSI3aHBI JPYT C APYrOM, HET O3€JCHEHHBIX MEIIeXOHBIX
CBsA3€EH.

3. bonpiioe cpenooOpasyiomiee M CpeJOOXpPaHHOE 3HAYCHHE B 30HAX
BIUSHUSI MarucTpajeil HUMEIOT COXPaHSIONINE YCTOWYHBOCTh IPHIOMOBBIC
MOCAJK{, OTCTOSIIME HAa HEKOTOPOM pACCTOSHUU OT IOJIOTHA JOPOTH WM
M30JIMPOBAaHHBIE OT Hee 3arpaxieHusMu. He MeHee BaXKHYIO 9KOJIOTMYECKYIO
pOJb AJI TOpOJa UrpaloT HACAKICHHUS CKBEPOB, OyJIbBapOB U APYTUE YYACTKH
03€JIEHEHHBIX TEPPUTOPUH.

4. Cnenyer MakCUMaJIbHO COXPaHAThH 3€JIEHble HACAXIEHUS BCEX BHUJOB
MOJIb30BaHUsI Ha TEPPUTOPUU TOPOJCKOr0 OKpyra ropoj BopoHex; moBwiIIaTh
YPOBEHb 03€JICHEHHOCTH TEPPUTOPUU TOPOACKOTrO OKpyra ropoa Boponex 3a
CYEeT O3CJICHEHHs] TEPPUTOPUIl HOBOIO CTPOUTENILCTBA, HEUCIOIb3yEMbIX
3eMeJb, a TAKXKE PEKPEeaMOHHOE UCIIOIb30BAHUE JIECOB.
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5. Crnenyet co3naTh Ha TEPPUTOPUH TOPOJICKOTO OKpyra ropoa Boporexk
CUCTEMBbl 0Cc000 OXpaHsIEeMbIX NPUPOAHBIX TEPPUTOPHUN MYHUIUNAIBEHOTO
3HaueHuss. OOecmeuuTh HACENeHHWsT TOPOJICKOTO OKpyra roponl BopoHex
3eJICHBIMU HACAXKICHUSAME OOIIETO MOJB30BAHMS: IS [ICHTPAJIBHBIX PAOHOB —
He MmeHee 12,8 M’ Ha YyelloBeKa, JJIsl HELUEHTPAJIbHBIX — He MeHee 16 M’ Ha
yeJIoBeKa.

JIutepatypa

1.  Kpyrmsik, B.B. Yp6oskonorus u mouutopusr cpeast: [Tekcr] : yue6. mocobue. Y. 1 /
B.B. Kpyrusk, H.II. Kapramosa. — Boponex: BI'JITA, 2004. — 71 c.

HU.H. Jlapun, H.B. EmeabsinoBa, E.A. Jlymaii, B.A. 7KupHos,
C.M. 3axapos

OI'Y «'ocynapcTBEHHbII HayUYHO-UCCIIEA0BATENbCKUA HHCTUTYT
MIPOMBIIIEHHOH 3Koorumn», T. CapaTtoB

PE3YJIbTATBI TIPOBEJEHNA BUOMOHUTOPUHT A B C33 U 33M
OBBEKTA YXO nrr. TOPHBI CAPATOBCKOM OBJIACTH B 2008 r

MOHUTOPHHT COCTOSHHS TNPHPOAHBIX 3KOCHCTEM OCYIIECTBISAETCA Ha
teppuroprn 33M Ha cTaguu IPOSKTHPOBAHHSA, B MPOIECCE SKCIUIyaTalud H
BIUIOTH 10 BBIBOJA M3 3Kciutyatanuun oObekta YXO. CTpyKTypa CHCTEMBI
MOHUTOPHHTA MPUPOIHBIX SKOCHCTEM B paiioHE pacroioxeHus oobekta YXO
BKITIOYAET CIIEAYIOIINE HAIPABICHHUS: OPTAaHM3ALNIO CTAaIlMOHAPHBIX ITyHKTOB
KOHTPOJIs (TUIOIIAIOK); TIPOBEJICHUE TIOJICBBIX U JIAOOPATOPHBIX HCCIEIOBaHUM;
HAKOIUIGHHE U CTATUCTHUSCKUM aHadu3 [JaHHBIX; BBIIBICHHE KOMILIEKCA
AQHTPOIIOTEHHBIX ~ BO3JACHCTBHI; Iepegady  JaHHBIX  MOHHUTOPHHTA B
CTICIMANN3NPOBAHHYI0 JKCIIEPTHO-aHAINTHIECKYI0 CHCTEMy MJISI OLECHKH H
IIPOTHO3a 3Koyoruueckoi curyauuu. O6bekramu MoHuTopusra B C33 u 33M
00bekT0B YXO ABIAIOTCS OCHOBHBIE THUIIBI IMPUPOAHBIX (HAa3eMHBIE, BOJAHBIE)
9KOCHCTeM W arpomeHo3oB. CucremMa  HMHTETPUPOBAHHOHW  OLIEHKH
9KOJIOTHYECKOTO COCTOSIHUSI IIPUPOJHBIX SKOCHCTEM JIOJDKHA OXBaThIBaTh
OCHOBHBIE cHcTeMaTHdeckue (OaKTepu, TpPOTUCTBI, TPHUOBI, pacTEeHUs,
KHUBOTHBIE) U IKOJOTMYECKHE TPYINBI (AepeBbs, KyCTapHUKHU, TPaBBl U T.II.)
OpPTaHW3MOB, a TaKKe pasHble YPOBHM OPraHM3allMH JKUBBIX CHCTEM
(reHetuueckuit, (Qu3MONOTHYECKUN, OWOXMMHUYECKUI, MOP(HOIOTHICCKUH,
TIOMYJISIIMOHHBIN U YKOCUCTEMHBIN).
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MOHUTOPUHT ~ PACTUTEILHOIO MOKpOBa OCYIIECTBIISIETCS Ha
CTallMOHAPHBIX IUIOIIAAKAaX B THUIMYHBIX Y4YacTKaxX JIyTOBBIX, CTEMHBIX,
MIPHOPEKHO-BOJHBIX (PUTOLEHO30B BOIM3M OT TOYEK 0TOOPa Mpo0 MOUB.

Ha Ttepputopun C33 u 33M o6bekta YXO 1202 nrr. [opHbrit
CapaToBCKOii 00J1aCTH HA OCHOBE OMOMOHHTOPUHIOBBIX HaOmroneHuii B 2008 r.
IIpOBE/IeHa OIIEHKA (DOHOBOTO COCTOSIHMSI PACTHTENBHOIO U KMBOTHOTO MHpa
pationa pacnosnoxenuss OYXO. Ero omnucaHne OCHOBBIBJIOCH Ha H3YyYEHUHU
BHIOBOIO pPa3HO0Opa3us ((IIOPHCTHUCCKOM aHalm3e W aHaimm3e (ayHBI) U
OLICHKE JUHAMUYECKUX MOKa3zaTesiell OHONMpPOIYKTUBHOCTH C HCIOIB30BaHUEM
JAHHBIX, TOJYYEHHBIX B XOJ€ MAapUIPYTHBIX Yy4YeTOB M  ONHUCAHUI
PacTUTENIBHOCTH CTALIMOHAPHBIX IIOIIAJO0K.

B xome peanmzammu periiaMeHTa OMOMOHHTOPHHIA OBUIM BBISBICHBI
KJIFOUEBbIE BUJIbI PACTEHUI! U )KUBOTHBIX.

B noavinkoso-cusomunuarkoeoit  epynne  accoumarmii B8 33M U Ha
COIPENEIbHBIX TEPPUTOPHUSIX OTMEUEHBI CIAEAYIONINE ACCOLMALUU: THIPCUKOBAs,
KOBBUIKOBO-CU30THITYaKOBas, TBIPCOBO-KOBBLJIKOBO-CU30TUITYAKOBAs,
KOBBUIKOBO-CH30THITYaKOBAsl. TrIpcukoBas ACCOITHAITHS OTJINYACTCS
JIOMUHAHTOM - KoBbIIeM Capenrtckum. Beero B acconmanyu BeISIBICHO 72 BUIA,
Ha OTHENBHBIX ydacTkax — 25-31 Bua. DaudukaTopaMu acCOIMAINH SBISIOTCS
IUIOTHOKYCTOBBIE ~ 37akM —  KOBbUIb  CapenTckui, THUIYaK  CH3bIMH.
CyOpmudukaropsl - ThIpca, MATINK JYKOBHYHBIN, NPYTHIK IPOCTEPTHIH,
II0JIBIHb aBCTPUMCKas. 3aMETHYIO POJIb B CJIOKEHUM TPABOCTOSI UTPAIOT TUIIYAK
3€JICHBIN, THICSYCITHCTHHUK OJIarOpOIHBIH, MAaneil OCTCITHEHHBIH.

Tvipcoso-cuzomunuaxkogas accoluanus SBISETCA IOBOJIBHO OOBIYHON B
1o)kHOM 3aBoibkbe. B 33M o6bekTa YXO oHa BCTpedaeTcsi Ha CKIIOHaX 0ajok
pa3NMYHBIX KCIIO3ULMM, & TaKXKe 110 MUKPOIOHIDKEHUSIM B MHUKPOKOMILIEKCAX
Ha pa3IUYHBIX TMOATUIAX KAalITAHOBBIX CpelHEe- W TSDKEIOCYTJIMHUCTBIX
HE3aCOJICHHBIX ITOYB.

Ocmpeyosas  epynna accoyuayuti. B TOA30HE  CH30THUITYAKOBO-
KOBBUIBHBIX ~CTeMel ocTpel SBIseTCs TOCHOACTBYIOUIMM pAcTeHUEM Ha
KOPDHEBMIHOM CTaauu AeMyTaluu 3ajiexeil. B nanHOi rpynme accouuanui
HacuuThiBaeTcs 10 49 BUIOB, W3 HUX 31 BHI MOXET BXOIHWTH B 3JaKOBO-
OCTIONONBIHHYI0 ~aCCOLHMANMI0, YTO CBHICTEIBCTBYET OO0 3KOJOTMICCKOH
OIM30CTH OCTPEIOBBIX u 371aKOBO-0EIIOMOIBIHHBIX acCOoLMAIIH.
OnnduraTopaMy accolUalnnK SBISIIOTCS OCTPELl U IOJbIHb aBcTpuiickas. J{ms
accoUualM XapaKTepHbl CIEAYIOLIME BHUAbLI: MSATIMK JIYKOBUYHBIM, KocTep,
OJTyBaHYHK TIO3]JHUH, THICSYCITUCTHAK OJIATOPOIHBIH, TUITYAK CH3bIH.

Ha gne 6anox u B noitme p. CakMbl peICTaBiIeHa TYyroBas U NpUOpeKHO-
BOJHAs pacCTUTENBbHOCTh. Ha wucciegyemMoll TeppuUTOpHH MPeodsafaroT
ranouUTHbIE BapHaHTHl JIyroB. M3 37akoB B HUX JOMHHHPYIOT OBCSHHIIA
BOCTOYHAs, JIMCOXBOCT TPOCTHHKOBHIHBIN. B MeHbIIEM OOWIMH BCTPEYarOTCS
60oadK CbeHOOHBIM, KIeBep 3EMIISHUYHBINA, CHTHUK CIUIIOCHYTBIH, acTpa
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COJIOHYaKOBasi, KepMeK ['MennHa, oxyBaHYHK OeccapaOCKUid, IIIayKC MOPCKOM.
Ha ranouTHBIX Jyrax mpou3pacTaioT U THIIUYHBIC JYTOBbIC BHJBI — MTOJCBHIIA
TUTAHTCKas, KJIeBEP JIyrOBOM, MbIpel Moi3yunit u ap.

XapakTepHO, 9YTO WMEHHO K [aHHBIM OHOTONAM IIPHYpPOYCHEI
oOHapy)XeHHBIe Ha HCCIelyeMbIX IUIomaakax Buiabl KpacHol KHuru
CaparoBckoii obnactu — sumMeHb borgaHa u cosojka rouasi.

OmudrkaTopoM TPHOPEKHO-BOTHONH PACTHTEIFHOCTH B HCCIETyEMOM
paiioHe SBISIETCSl TPOCTHUK OOBIKHOBEHHBIH. 3aMETHBIC TUTOIAIN TaKXKE 3aHSATHI
TPOCTHHUKOBO-POTr030BBIMHU acconuanusamMu. Kpome Toro, o Geperam BogoeMOB
BCTPEYAIOTCS YacTyXa MOJOPOXKHUKOBAsA, KUIIPEH BOJIOCHUCTHINM, MATa IOJeBasd,
3F03HHK BO3BHIIICHHBIH, MaTh-H-Madexa OOBIKHOBCHHAS.

B Bogoemax, B ToM uncie B CAKMMHCKOM BOJOXPaHWIMILIE, IPOU3pACTAET
POTONUCTHUK TEMHO-3€JIeHBII U 210761

JlpeBecHas pacTUTENBFHOCTh B OCHOBHOM IPE/ICTABIICHA HCKYCCTBCHHBIMHI
JIECHBIMHM TIOJIE3AIUTHBIMU HACAXACHUSAMU U JIECONOJIOCAMHM BIOJIb JOpPOT.
[IpeoOnagaromMu  IPEBECHBIMH ~ TIOpPOJAMH B HHX  SIBISIIOTCS  BSI3
MEJIKOJIUCTHBIN U SICEHb 3€JICHbIN.

KoHCcyMeHTHI SBISIOTCS HanOoJiee YyBCTBUTEIBHBIMU K aHTPOIIOT€HHBIM
(dakTOpaM KOMIIOHEHTaMH OHOTHI. B cBs3m ¢ 3THM, aHamm3 (dayHBI
compefenbHEIX ¢ o0BekToM YXO TeppuTOpHil IpeicTaBiseT  coOoi
00s3aTeTbHBI KOMIIOHEHT B CHCTeME OHMOMOHHTOpHHTA. I3 TOCTOSHHBIX
obuTaTeneil CTENHBIX JTaHAMAPTOB MOKHO Ha3BaTh 3€JEHYI0 kaldy m Ooiee
PEIKYI0 OCTPOMOPAYIO JATYHmKYy. V3 penTuiuii B CTEMHBIX MECTOOOUTAHUIX
ObL1a BCTpEeYeHA TOJIBKO MPBITKAS SIEPHIIA.

@ayna ntun Tepputopun 33M obwsexra YXO 1202 otHOCHTENbHO OenHa.
K moMUHHMpYIOIIMM BHIAM OTHOCATCS ITIOJICBOW ’XKaBOPOHOK M OOBIKHOBEHHAs
KaMmeHka. K BTOpPOCTENEHHBIM, HO YacTO BCTPEYAIOIIMMCS BUAAM OTHOCSTCS
OOBIKHOBEHHass ~ ITyCTeNbra,  30JI0THCTas  IIypKa,  KaMEHKa-IUIACYHBS.
IToBcemecTHO OOHMTAIOT Tpayd, O0Opa3yloNIHe 3HAYUTENHHBIC 10 YHCICHHOCTH
ctau M KojJoHMU. K peakum BuAaM clelyeT OTHECTH Cepylo KypoIaTKy,
CTEIHYIO TUPKYIIKY, TyTOBOTO U CTEITHOTO JIYHEH.

MrekonuTaONie  30HATBHBIX ~ CTENHBIX ~ MECTOOOWTaHMH  TaKke
HEMHOTOYHUCIICHHBI. K Pa3HOTPaBHO-KOBBIILHO-THITYAKOBBIM CTESIM
MIPUYPOUYEHbl MaJjblii CYCIHK, XOMSYOK OBEpPCMaHHA, PBDKEBATBHIA CYCIUK,
BCTpedaeTcs OOBIKHOBEHHAsI CIEMYyIIOHKA, Manas JIeCHast MbIIb, OOBIKHOBEHHAs!
10JIEBKA, U3PEJIKA - TOMOBAs MbIIlIb.

B cHM30TMNYaKOBO-pOMAIIKOBBIX,  CH30TUITYaKOBO-KOBBUIBHBIX U
TBIPCOBBIX CTEMSAX OTMEYEHbl PBDKEBATHIM CYCIHK, MOJeBKa OOBIKHOBEHHAs,
XOMSYOK OBepCcMaHHa, OOJBIION TYIIKAHYMK; OoJee PEeaKd YIIACTBIN K,
3eMJITHON 3ali4MK.
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JIutepatypa

1. Bopono A.T'. 'eo6otanuka / A.I'. Boporos. M.: U3a. Beicmr. mik., 1973.-384 c.

2. Boponosa JIJI. Hcrons3oBaHWe AMKMX JKMBOTHBIX B MOHUTOPHMHIE 3arpsi3HEHUS
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I'.B. JlookoBa, H.A. [lInjoBa
CapaToBCKHil TOCYIapCTBEHHBIN TEXHUYECKUN YHHBEPCHUTET

IKOJIOI'NMYECKASA OINEHKA COCTOAHUSA r. CAPATOBA
BUOTECTUPOBAHUMEM CHEKHOT'O IIOKPOBA

O creneHH 3arps3HCHUS aTMOc(epHOro BO3AyXa MOXKHO CYIUTH IIO
3arpsA3HEHHOCTH aTMOC(EpHBIX ocagkoB. Hawmbonee YacTo MOHHTOPHHT
MIPOBOJAT B 3MMHEE BpeMs roja, T.K. CHer, o0Oianas BBICOKOW COpOIMOHHOI
CTIIOCOOHOCTBIO, CBS3BIBACT CYIISCTBEHHYIO HYacTh COJCPIKAIINXCSA B BO3IYXC
3arpsisHEHUH.

Henbto Hamie#t paboThl ObLIa OlICHKA O0IIEH TOKCHYHOCTH aTMOC(HEPHOTrO
Bozayxa T. CaparoBa C TIOMOINBIO THAPOOHOIOTHYECKUX TEeCT-00HEKTOB
Daphnia magna.

CBe>KeBBINABLINI CHEr ISl SKCIEpUMEHTOB cobupaiics B Mapte 2005 —
2007 Tr. Ha TEPPUTOPUH, PACTIOIIOKESHHOH MEXIy 3aBOJOM «ABTOHOMHBIC
WCTOYHMKM TOKa» M  3aBOJOM  CBHUHILOBBIX  akkymyisitopoB  OAO
«ONeKTpOUCTOUHUK». M3 Tamoll Bomel TOTOBWIACH cpema il nadHuii. B
KOHTpOJIC Ma(HUU COJCPIKAINCH B OTCTOSHHON BOJOMPOBOAHON Boze. OMbITHI
TIPOBOJMIINCE B TPEX TIOBTOPHOCTSIX.
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B Ka4yecTBe TECTHPYEMBIX mokasarerneit HCIIOJIE30BAITICH
(YHKIMOHAIIBHBIC XapaKTEPUCTUKUA Na(HUI: BBDKHBAEMOCTbD, ILIOJAOBHTOCTH,
pasMep ocobeii u cepamneOneHue.

B cxisHKH, coneprkaniie BOAY U3 PacTOIUICHHOT'O CHETa, MTOMEIIAITN 10
10 madHuMil TpeTbero CHHXPOHWU3MPOBAHHOIO MOKOJCHUS B BO3pacTte 24 4acos.
OkcnepumMenT umica 21 cytku npu temneparype +20°+0,2°C 1 ecTecTBEHHOM
ocBerieHnH. TecTupyemas cpefja MeHsIach yepe3 3 CyTOK.

TectupoBanme mpoO cHera, OTOOpaHHOTO B  paifioHe 3aBoda
«ABTOHOMHBIC ~ HWCTOYHHKHA TOKa», TOKa3ano, 4YTO (YHKIHUOHAJBHBIC
XapaKTEPUCTUKH PAKOOOPa3HBIX M3MEHSIOTCS B 3aBUCHMOCTH OT MecTa oTOopa
mpo6. B mpo6e, B3sATOl B Onmkaimed k 3aBoay Touke, mpom3omnura 50%
rubens nadHUil yxe Ha 3 CYTKH SKCIepHMEHTa. B mpo0ax, B3STHIX Ha
yAaJeHHbIX OT 3aBOAa MeCTaX, aHaJOrMyHas CUTyalus oTMedajach Ha 8-9
cytku. [TonmHas ruberns pakooOpa3HBIX BO BCeX Mpobax HACTYIHIIA B reprox ¢ 13
110 20 JeHb SKCIIEPUMEHTA.

VY camok madHuMi Bo Bcex mpobax ¢ JaHHOTO ydYacTKa HaOIF0Aaoch JHOO
OTCYTCTBHE BBIBOJIKOBBIX Kamep, MO0 MX Pa3BUTHE C CHJIBHBIM OTCTaBaHHEM OT
HOpMBI. TlosiBIIeHHE BTOPOTO TIOKOJICHMS HE TIporcxoamio. [nnHa Tena nadHui B
KOHTpOJIe ObLTa TOCTOBEpHO OOJBIIE, YeM B JIFOOOM M3 BapHAHTOB CO CHETOBOU
BOJIOI. Uncio cepleyHbIX COKpalleHuil y nqaduuil konebanocs B JUana3oHe OT
110-120 no 400 yn/mus (10 cpaBHeHHIO ¢ HOpMOit 140 — 160 ymapoB).

[NomyyeHHble pe3ynbTaTBl MOTYT CBHUICTEIHCTBOBATH O HAIMYHM B
aTMoc(epHOM BO3IyXe NAHHOTO paliOHAa BEIIECTB, HETATUBHO BIMSIONIMX Ha
¢dusnonornueckue GyHKIMN OpraHu3Ma, B TOM YHCIIe U PEIPOIYKTHUBHBIC.

TectupoBanme cHera, OTOOPaHHOTO Ha YydYacTKe MEXIY YIHLIAMHU
HoBoyzenckoii, Kimoukosa u bonbiioit CanoBoi, fajo cieayromnme pe3yabTaThl:
B Ipo0e, B3ATON y 1eHTpanbHEIX BopoT CI'TY, B Teuenue 7 qHelt Habmromancs
MEJICHHBII POCT YHMCIEHHOCTH AadHHM, 3aTeM NPOHU30IIIO0 Pe3Koe YCKOpeHHe
mporecca pasMHOkeHUs. K 21 cyTkam SKcriepuMeHTa YUCISHHOCTh TagpHUA
nocturia 152 ocobei.

B ocrampHbIX mpo6ax KonMM4ecTBO Ma(HUM yMEHBIIATOCh B TEUCHHE
nepBeIX 6-7 nHel (B cpemHeM Ha 77%), 3aTeM MPOM3OILIO PE3KOE yBETHMUYCHUE
guciaa ocobelt (B cpemHeMm 1o 90 ocobeit). Bo Bcex ciydasx Moyons Obuia
IpeNCTaBIeHa caMiaMu. B xoe skcrnepuMenTa y qadHuil HaOMIOAANCh My TALIUH:
OTCYTCTBHE TPYIHBIX HOXEK, Je(opManuy  MaHIMps, OTMEYEH OAWH Cilydail
orcyTcTBUs maza. [Ipm aTom cepameOuenne y TecT-00bekToB nocturano 407
yIapoB B MUHYTY.

TectupoBanue mpo0O, B3AThIX B paiioHe 3aBoga OAO «DIEKTPOUCTOUHUKY
MTO3BOJIMJIO BBIIBUTH BBICOKYIO TOKCHYHOCTH CHera, 4To moarBepxkaaerca 100%
rubenbio AadHU BO Bcex oOpasmax (Bcero 16 Touek 3abopa) Ha 2-6 cyTku. [Ipu
9TOM pa3Mepbl 0coOeH MPAaKTHYECKH HE W3MECHWINCH - OCTANNCh B IpeIeax
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1 MM, 4TO B 4eTBIpE pa3a MeHbIlEe HOpPMBL. HacToTa cepeuHbIX COKpalleHUN B
cpenHeM cocTaBisina 299 ya/MuH.

IIponenannas pabora mokasaya, 4TO CHET KakK ACMOHHUPYIOIIas cpena
MOXXET H3BJIEKaThb U3 AaTMOC(EpPHOr0 BO3AYyXa TOKCHYHBIC BEIECTBA,
HETaTUBHO BIHUSIOUIME HA BBDKMBAEMOCTb, POCT, Pa3MHOXKEHHE, a TaKxkKe
4acTOTy CEpACUHBIX cokpameHuit Daphnia magna. TlosBneHHe B MOMyJISAIUAX
nadHUH ocobeil My)KCKOTO I0Ja MOJKHO HCIIONIb30BaTh B KadeCTBE KPHTEPHS
OLCHKN 4YHCTOTHl BO3AyIIHOro Oacceifna. [lo pesymbraTam mOZOOHBIX
9KCHEPUMEHTOB MOXHO CYAUTb O CTENEHH 3arps3HEHHs BO3AyXa TOKCUYHBIMU
BEIIECTBAMHU U CPAaBHMBATH 3arpA3HEHHE B pa3HbIX paiioHax ropona. CpaBHeHHE
pe3yIbTAaTOB TPOBEICHHBIX HKCIIEPUMEHTOB ITOKA3aJl, 9TO CHEr BOJM3H 3aBOJa
OAO «DneKTpOUCTOYHHK)» OKa3zalcs Oojee TOKCHYHBIM, YeM CHEr M3 APYTuX
HCCIIEIyeMBbIX HaMHU Yyd4acTKoB. CBf3aHO 3TO, CKOpee BCEro, C pPa3HbBIM
XapaKTepOM 3arps3HEHHUS aTMOC(hEPHI B 9THX palioHax.

JlnTeparypa

1 TepacumoB 10.JI. UccnemoBanme BO3AEHCTBHS BOIBI M3  PACTOIIEHHOIO
CBe)KeBbINaBLIero cHera Ha naduuii (Daphnia magna St.) / Y0.J1. I'epacumos, H.B. Macanuna,
ML Poitrep // IIpo6aems! 6unonsaukamuy. — 1.1 - Ne5. —c¢.173 — 178.

T.II. Mapuuk, E.A. Jlykomko

YO «I'ponHeHCKH rocyjapcTBeHHBIA yHUBEpCUTET nMeHU SHKu Kynanb,
benapycs

AKTUBHOCTD KATAJIA3BI U 3BHAYEHHS PH KAK ITOKA3ATEJIA
COCTOSAHUS TOPOACKHUX ITOYB

BaxHolf cocTaBisitoIe 3KOJOTMYECKOI0 MOHHUTOPHHIA OKpY’Karolen
Cpeabl SBIACTCS KOHTPOJb JKOJIOTHYECKOTO COCTOSHUS TMOYB, YTO OCOOCHHO
aKTyaJbHO JJIs ypOaHM3MPOBAaHHBIX TEPPUTOpHUIl. IHTCHCHBHAS AEATEIBHOCTD
YCJIOBEKa B MpecaxX KPYIMHLIX IrOpoaO0B NPUBOAUT K 3HAYUTECIIBHOMY U 4aCTO
HEoOpaTHMOMY M3MEHCHHIO COCTOSHUS TPHUPOTHOM Cpenbl, B pe3ybTaTe Yero
¢dopmupyeTcss ypOOIKOCHCTEMa ¢ YHHUYTOKEHHBIM HIIM CHJIBHO H3MECHEHHBIM
ITOYBCHHBIM TIOKPOBOM.

loponckas mouBa sBisgeTCS OHWOKOCHOM MHOTO(A3HOM CHCTEMOH C
HETPEeMEHHBIM Y4aCTHEM KXHUBBIX OPTaHM3MOB, pa3BUBACTCS O] ACHCTBHEM TEX
ke (aKTOpOB IMOYBOOOpa3oBaHUS, YTO W ©CTCCTBCHHBIC IIOYBBL, HO
AQHTPONOTCHHBIN (PAaKTOp CTAHOBHUTCS OMNpenenstomuM. [louBel B Tpenmenax
ropoga oONamalOT PAIOM  CIEMU(PUYECKHX CBOWCTB, Cpeau KOTOPBIX
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MOBBIIICHHAS. YIUIOTHCHHOCTh, HAIMYME BKJIIOYCHUH CTPOHUTENHEHO-OBITOBOTO
Mycopa, HAaKOTIJICHHE TEXHOTEHHBIX BellecTB u ap. [1].

CriocoOHOCTh TIOYBBI K CaMOOYHINEHHIO OT PA3IHYHBIX 3arps3HHTENCH
oOyciioBiieHa B OONBIION CTEIEHHM AKTUBHOCTBHIO ITOYBCHHBIX (PEpPMEHTOB,
KOTOpasi SIBJSICTCS HWHTErPAlbHBIM IIOKa3aTelaeM (YHKIIMOHUPOBAHUS Bceil
TOYBEHHOW OMOTHI M MHJUKATOPOM COCTOSIHUSI TOYBEHHOH CUCTEMBI [2].

JIJI OIEHKM 3KOJIOTHYECKOTO COCTOsHHUs mouB T. ['poxno (Bemapycs)
HaMH TPOBEJCHBI MCCICIOBAHMS PEAKIIH MOYBHI U €€ KaTala3HOW aKTHBHOCTH
B palioHaxX C pa3IMYHOM AaHTPONOreHHOW Harpy3koil. OOpasusl mHOYB
otOupanuch ¢ rryounsl 0 — 15 cM (MeToI0M KOHBEpTA) ¢ 5 MPOOHBIX TUIOMIAAEH
(TIIT): TIIT Ne 1 — yecomapk «ITermikuy (YCIOBHBIA KOHTPOJE); ITIT Ne 2 — 50 —
60 M or OAO «I'ponHO A30T» (KpyNHOE MPENIPHUATUE IO BBIIMYCKY A30THBIX
ynob6penwuii), ITIT Ne 3 — 2 M or nepeceuenns np. KocmonastoB u yi. Jluackoii
(cmmpHOE BoO3melicTBue aBToTpaHcmopta); I Ne 4 — 50 M or XuMmHKO-
TEXHOJIOTHIeCKOro TexHukyma (ypbOanozem), IIIT Ne 5 — BOmmsu OAO
«KoMOWHAT CTPOHTENBHBIX MAaTCpPHAJOBY». Peaknuro Ccpensl OIpeaeisiIn
MOTEHIIMOMETPUUYECKH, KaTajga3y — ra30MeTpHYECKUM MeTOIoM [3].

BonbIIMHCTBO BEIOPOCOB TOKCHUYECKUX COCIUHEHHWH B TOPOJCKYIO Cpemy
COCPEIOTOYMBACTCS Ha TIOBEPXHOCTH MOYBHI, Tl MIPOMCXOANUT UX HOCTEIICHHOE
HaKOIUIEHHE. JTO NPUBOIUT K M3MEHEHHIO XUMHYECKHX M (PU3NKO-XMMHUYECKUX
CBOHCTB cyOcTpara. B OGonbpImIMHCTBE Ciy9aeB peakiys Cpeabl y TOPOACKHX
TI0YB BBIIIE, YeM Y 30HAIBHBIX [1].

Ha mpoTspkeHMM Bcero mepuona HW3yYeHHs HCCIEAyeMbIe MOYBBI T.
I'ponHO XapakTepu30BanuCh HEUTPaJbHOHM M WIEJIOYHOWM pEaKLUEHd Cpeabl.
Peaknus BomHOU BEITsDKKH (pH) m3MmeHsuace B mpepenax 7,6 — 8,8, coneBoid
(pHeon) — 6,7 — 8,1 (Tabmmma). Ce30HHAs NUHAMHUKA JTHUX TOKa3aTejed MMeeT
OJMHAKOBYIO TEHJCHIUIO, OONblIas CTaOMIBHOCTh XapaKTepHa Ul 3HA4YeHUH
pHcon~

Peakius mouBsl B pa3HbIX paiioHax r. I'pogno B 2007 — 2008 rr.

Homep mnpoGHbIX Bpewms or6opa npod
iomaiei 09.07 05.08 06.08 07.08
1 7.79 £0.02* 7.63 £0.01 7.69 £0.01 7.75 £0.01
6,98 + 0,01 6,69+ 0,01 6,82 +0,01 6,95+ 0,01
2 7.91£0.01 7,74+ 0,01 7,75+ 0,01 7.77£0.01
7,18 £0,02 7,02 £0,01 7,04 £ 0,01 7,06 £ 0,01
3 8.29 £ 0,02 8.23+0,01 8,26 +0,01 8.28 £ 0,01
7,39 £0,01 7,33 £0,01 7,46 £ 0,01 7,58 £ 0,01
4 8,64+ 0,02 7.44 + 0,01 8.28 £ 0.01 8.51+0,02
7,99 £ 0,01 8,05+ 0,01 7,46 £ 0,01 7,48 +£0,01
5 8,78+ 0,01 8,58+ 0,02 8,80+ 0,02 8.88 £ 0,02
8,08 £ 0,02 7,95 +£0,01 8,10 £ 0,06 8,13 +£0,02

*— Haz ueptoit — pH, oy yeproii — pHcon
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MuHuManpHOE 3HaYEHHE PEeaKUH MMOYBEHHOM BBITSHKKM OTMEYEHO IS
YCIIOBHOTO KOHTPOJISI, KOTOpOe MpHONMXKAeTCd K peakUud TUIHYHBIX IS
Benapycu mepHOBO-moa30iucThIX MOYB (PHeon = 4,5 — 6,5). I ocTanbHBIX
n3ydeHHBIX [1I1 xapakrepen casur pH B meno4Hyro 001acTh ¢ MAKCHMYMOM Ha
[II Ne 5. BBICOKYHO IICIOYHOCTh TOPOACKHX TIOYB  OOJIBIIMHCTBO
HccleoBaTeNneld CBA3BIBAET C MOMAJaHUEM B HUX 4epe3 IPEHaKHbIE BOIBI U
MIOBEPXHOCTHBIN CTOK COJIEH, KOTOPBIMH IIOCBHINAIOT TPOTYapbl U JOPOTH, a
TaKke OCBOOOKICHHWEM KaJbLUs O] JCHCTBHEM OCATKOB W3 Pa3IUIHBIX
00JIOMKOB, CTPOUTENBHOTO MycCOpa, KHUpIHYa U Jp., UMEIOLUX MHIETOYHYIO
peaknuto. MaxcumansHass pH IIIT Ne 5 oOycrmoBnena Takxke BbIOpocamu
LIEMEHTHOH MbUIM, B XUMHYECKOM COCTaBe KOTOphIX coaepxkarcs CaO, MgO,
Na,O + K,O. Kak u3BecTHO, MOBBIIIEHHWE KUCIOTHOCTH [0 HEUTpabHBIX
3HaYEHUM OJIArONMPUATHO Ui pocTa OONIBIIMHCTBA PACTEHHN W AEATEIbHOCTH
MoYBEeHHOW OMOTHL. OTHAKO JAbHEHIIee O IeTaYnBaHIe MOXKET MPUBECTH K
00pa3oBaHUIO TPYTHOPACTBOPUMBIX (POPM MHOTHX SJIEMEHTOB H YXYIIICHHIO
CBOMCTB IIOYBBI.

WHTEHCUBHOCTD MIPOTEKAHUS OMOXMMHYECKUX OKHUCIUTEITHHBIX
MPOIECCOB B MOYBE T. ['pOTHO BBISABISUIH C ITOMOIIBIO aKTHBHOCTH KaTaJasbl,
KOTOpasi SBJSIETCS HE TOJNBKO BHYTPHUKIECTOYHBIM (epmeHToM. [lomanmas B
MOYBY, OHa MMMOOWIM3YETCS, HAKAIUIMBAETCS W JUIMTENBHO COXPAHSAETCS B
MoYBe, YTO TIO3BOJSET WCIOJNB30BaTh KaTalla3HYyI0 aKTUBHOCTh IS
SH3UMATHYECKOM JUArHOCTUKU IIOYBEHHBIX pa3HOCTEH M aHTPOIOIE€HHOIO
npeccunra [2].

W3yuenne QepMeHTaTUBHON aKTUBHOCTU IOYB I. I'pogHO MO3BONMIIO
BBISIBUTH CJIEIYIOIINE 3aKOHOMEPHOCTH: 1) JTMHAMHKA aKTUBHOCTH KaTaja3bl Ha
ycinoBHO-KoHTposbHOU I1I1 coBmagaer ¢ takoBoit Ha I1I1 30H mpombIIIEeHHOTO
3arpsi3HeHUs; 2) aKTUBHOCTh KaTasasbl B IOUBE YCIIOBHOI'O KOHTPOJISL B TEUCHHE
BCETO TEpUOJila HCCIENOBaHUSA JOCTOBEpHO BbIe (Ha 21 — 66 %)
MIPOMBIIUIEHHBIX 30H (puc. 1); 3) KaTanazHast akTHBHOCTH M3MeHsu1ach ot 1,0 1o
4,9 cM® O, 3a | MHH/T B.-C. [IOYBbI, YTO [O3BOJISET OTHECTH H3YUEHHBIC MOUBBI K
o6enupiM (ITIT Ne 2 — 5) u cpenneoboramenssiM (ITIT Ne 1) [3].

Ha ocHoBaHMUM pe3yNbTaTOB KJIACTEPHOTO aHANIM3a MO (EPMEHTATHBHOM
aKTHBHOCTH (pHC. 2) BBIABICHO, YTO HAaWOOJNBIICH TEXHOTEHHOH Harpyske
noasepratorcs noussl [T Ne 3 — 5, menee TpanchopmupoBans! ouss! [T Ne 2.

Takum o00pa3oM, TEXHOTEHHOE BO3JCHCTBHE HAa TOPOJCKUE TOYBBI
NIPUBOJUT K U3MEHEHUIO €CTECTBEHHON peakLK CPebl U CHUXKAET KaTala3Hylo
AKTUBHOCTbH IIOYB, YTO MO3BOJISIET HCIIOJNb30BAaTh M3YYEHHBIE MOKA3aTeNd JJIs
OLICHKH COCTOSIHHS ~ TOYBCHHBIX 9KOCHCTEeM Ha ()OHE  IOCTOSHHOM
AQHTPOTIOTEHHOW HArpy3Kd M PEKOMEHJOBaTh BKJIIOYEHHE (EpMEHTATUBHOM
AKTUBHOCTH B I0KA3aTEIH NOYBEHHO-3KOJOTUYECKOTO MOHUTOPHHTA.
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1. AHTpOIOTeHHBIC MOYBBI: TeHE3UC, reorpadus, pekynpTHBanms. y4ed. mocobue / M.U
I'epacumosa u 1p., nox pea. I'.B. Jlo6posonbckoro. — Cmonenck: Olikymena, 2003. — 268
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H.C. MeTe.m,cxaﬂl, B.IIL. Kaﬁaummconl, 0.C. 3aabirnna’

' TocynapcTBenHoe HayuHOE yupeskaenue «AHCTUTYT pu3nKn
nM. b.1. Crenanosa HannonaneHo# akagemun Hayk benapycuy, r. MuHck
* Vupeskaenne o6pasoBanus «Benopycckuii Tocy1apcTBEHHbIH
TEXHOJIOT'MYECKUI YHUBEPCUTET», I'. MUHCK

ONTUYECKHI I'A30@UIbTPOBBI METO/I B KOHTPOJIE
COCTOAHUA ATMOC®EPHOI'O BO31YXA

OCHOBHBIMH  BEUICCTBAMHM, 3arpsA3HAIOIAMH aTtMoc(epy, SBISIOTCA
OKCHIBI YTJIEpOAa, Cephbl, a30Ta, YIIEBOIAOPOABI M a’po3ond. Hawmbombimmii
0o0beM BBIOPOCOB TPUXOAMTCS Ha TMepBble TpU. Bce OHUM OTpULATENBHO
BO3EHCTBYIOT Ha 3[0pOBhE YeloBeKa. JIMOKCHI a30Ta NMPUHUMAET ydacTHe B
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oOpa3oBaHMM (POTOXMMHUYECKOTO cMora. B3auMmopeicTBHE OKCHAOB a30Ta M
cepbl C BOASHBIM IIApOM B Tpomocdepe BeOeT K BbINAACHHUIO KHCIOTHBIX
JOKICH.

OnHUM U3 OTHOCHUTENBHO MPOCTBIX M HAJAEKHBIX METONOB H3MEPEHHS
o0LIero colepikaHusl ra3000pa3HBIX  3arps3HSIONIMX BEILECTB  SBIAETCS
ra3oQuibTpoBEIi  MeTon  (METOJ  HEIMCIIEPCHOHHOW  KOpPEJISIIMOHHOM
cnektpockonuu) [1-3]. OH MOXET HCIOIB30BaThCS KaK B JOKAIBHBIX, TaK U B
JUCTaHLIMOHHBIX U3MEPEHHUSAX.

brnok-cxema  KJacCH4eCKOrOo  yCTpOMCTBa, pealM3yIOILero  MeTOoJ
HEIUCTIEPCUOHHON KOPPEJIAIMOHHON CIIEKTPOCKONNH, IPUBEICHA Ha PUCYHKE.

3oHaupymolee u3ldydeHHe /) MpOIMyCKaloT 4Yepe3 HCCIEdyeMyl CMECh
ra3oB 1, BXOAHYIO ONTHKY pagHoMeTpa 2 W (QUIbTP 3, BBIACILSIOMINIA IOJIOCY
MOTJIONEHUsT UcKkoMoro rasza. C MOMOINBIO MOIYIHPYIOIIEro ycTpoiictBa 4
HM3Iy4eHHE pa3feIioT Ha JBa IOTOKA WM TIPOIMYCKAIOT II00YEepPeTHO dUepes
KOPPEISILIMOHHYIO KIOBETY 5 € M3BECTHBIM KOJMYECTBOM TOIO € rasa, 4ro U
MOJUICKAIIMN W3MEPEHHI0, W depe3 HeHTpaibHbIA ocnadbutens 6. [loToku
m3aydeHuss H, (mpomeammii dYepe3 KOPPETALMOHHYIO KIOBeTy) u  H,
(mpomenmuii Yepe3 HEUTpalbHBIA OCHabUTENh) (OKYCHPYIOT Ha NMPHEMHHUKE
n3mydeHust 7. DNEKTpoHHas cucteMa oOpaboTku 8 (opMHpYeT Ha BBIXOJE
CHTHAJBl, 3HAUCHHA KOTOPHIX MPONOPIHOHATIBHBI PA3HOCTH IIOTOKOB
H=H-H, nm ux cymme H,=H,+ H, coorBerctBeHHO. Ha ycTpoiicTBO
WHIWKAIMKA BRIBOIAT 3HaueHue Q = H, / H,.

Bbiok-cxema Fa30q)PIJ'IBTp0BOFO KOppEIAUOHHOI'0 paauoMeTpa

Iy — 3oHaMpyIOIIee U3IyueHue; 1 — 001aKo ucciaeayemMoil razoo0pasHoit cMecu; 2 — BXOAHAs
OIITHKA PAJHOMETPa; 3 — ONTUYECCKUIT (PUIIBTP, BBIACIAIOMINI OI0CY IOITIOMICHHUS HCKOMOTO
rasa; 4 — MOJyJupyoliee YCTPOICTBO; 5 — KOppessiLuoHHas KroBeTa (ra3oBblil puibTp); 6 —
HEUTpanbHbIH ocIabuTens; 7 — IPHEMHHK U3IIYYeHH; 8 — SIEKTPOHHAs CUCTeMa 00paboTKH

B ycnoBusix 3aBeIOMOr0 OTCYTCTBHS OIPEACIAEMOrO rasa IPOBOISAT
OaaHCHPOBKY: TMPOITyCKaHWE HEHTPATBHOTO OCIAOUTENs TMOMOMPAIOT TaKHM,
YTOOBl MHTETPAIBHBIA IOTOK H3Iy4YeHUs H,, CpaBHICA C HHTETpalbHBIM
IIOTOKOM u3i1y4eHus Hy. ['panyupoBKy IpOBOJAT IIyTEM U3MEPEHUS 3HAYCHUM
BBIXO/IHOTO CUTHaJIa IIPYU Pa3IM4YHBIX 3HAYECHHUSX IOMVIOLIAONICH Macchl rasa B
KaJTMOPOBOYHONW KIOBETE C HW3BECTHBIM COJACP)KaHWEM OIPEIeIsIeMOro rasa,
MIOMEIEHHON MeX1y HCTOYHMKOM H3JIyueHHMs M BXoJoM ycrpoiictBa. Ilocie
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MIPOBEJICHUS IPATyUPOBKH KAIMOPOBOYHYIO KIOBETY ynansoT. [Ipu nposenenuu
M3MEPEHHs 3HAYCHHIO BBIXOJHOTO CUTHaia () C MOMOIIBIO IPagyHWpOBOUYHOM
KpUBOM  CTaBAT B  COOTBETCTBHE 3HAUEHWE  MOTJIOMIAIOMIEH  MacChl
OTIPEIEIISIEMOr0 ra3a MEXIy HCTOYHUKOM H3JIyYCHHS U BXOJIOM PaInOMETPA.

l'a3opunpTpoBEIil METO 00JIaacT BBHICOKOH YyBCTBUTEIBHOCTHIO. [lpu
OTIpe/ie]ICHUH CO/IEP KaHuUs ra30B, UMEIOIIUX JTMHEHUaThIi CIIEKTpP MOTJIOMIEHMS,
MeToJ 00JIafaeT BEICOKON M30MPaTEIbHOCTHIO 10 OTHONICHHUIO K IMTOCTOPOHHHM
NpUMECAM, IIOJOCHl MOIJIOLIEHUS KOTOPBIX HEPEKPHIBAIOTCS C TOJOCOH
MOTJIOLICHHUS OTIPEIEISIEMOTro rasa.

Oxkcup yriaepona M MeETaH, OTHOCSIIUECS K OCHOBHBIM 3arps3HUTENSM
BO3[lyXa, HWMCIOT TIOJOCHI TIOTJIOMICHUS €O C1ab0 TepEeKPHIBAIOIITMMHUCS
KoJIeOaTeNIbHO-BpaIlaTeIbHBIMU JTHHUSAMHA. B HacTosmmee Bpems pa3paboTaHbBI
ra30WIbTPOBBIC KOPPEJSILUOHHBIC PAIUOMETPBl JJIsi H3MEpeHHs OOIIero
conepxanust CO u CHy [1-3].

[IpennpuHUMANTHCH TOMBITKH TPUMEHHUTH Ta30(HIBTPOBBIA METOM IS
u3Mepenus obmero copepxkanuss SO, u NO, [4-6]. duokcua cepbl uMeeT
nosiocel mornomenus B UK obnactu ¢ nenrpamu okono 4,0; 7,3 u 8,7 MKMm.
BpamiarenbHasi CTpyKTypa 3THX TOJOC BhIpakeHa O4eHb ciiabo [7]. CrekTps
morromennss SO, B Y@ obmact 1 NO, B BUANMON OOJIACTH TPEACTABISIOT
co00l cepuM OTHOCHUTENIFHO IIMPOKHX 3JIEKTPOHHO-KONEOAaTeNBHBIX MOJOC C
HEepa3IMYMMBIMU DJICKTPOHHO-KOJIe0aTeNbHO-BpaIlaTeIbHBIMA  THHUAME [ 8].
DT0 BeNeT K 3HAYHUTEIBHOMY TaJICHHIO W30WMPATENhbHOCTH METOoAa TIpH
u3mepenun conepxkanus SO, u NO, B cMecH Ta3oB ¢ NEpPEKPbIBAIOLIMMHUCS
nosiocamMu noryomeHusi. OCHOBHBIMH Mermatouumu npuMecsimu st SO, B UK
o0ylacTH SIBISIOTCS BOJA, METaH, 3aKHCh a30Ta W 030H, B Y® oOmactu u
BuauMoii 111 NO, — 030H.

Hamu pazpabGotanbl cnocoObl, MO3BOJAIONINE 3HAYUTEIHHO YIYYIIUTH
130MPaTENbHOCTh ra30(UIBTPOBOTO METO A IPH U3MEpeHHH coniepxkanust SO, u
NO,. IIpuMeHeHHE ONTHYECKOTO (UIBTPA, BBIIEIAIOMIETO OINPEICICHHBIM
o0OpazoM pabo4Mii WHTEpBAll JJIMH BOJH, OOECHCYMBACT MHUHHMHU3AIHIO
CIIEKTPaJbHBIX IOMEX, BBI3BAHHBIX IOIJIOIIEHHEM O30Ha B Y® U BUAUMOU
obOnacTssix 0e3 CHIDKEHUS UYBCTBHTEIBHOCTH U JHMAala3oHa HW3MEPSIeMbIX
noriouaromux Macc SO, u NO,. [l NOBBILIEHUS TOYHOCTH H3MEPEHUM
npejjiaraeTcs MeToJ yuyeTa BIMsSHMA Mewmarommx npumeceld. [lpennaraercs
HCTMONB30BaTh HE OJUH pabOYMil CIEKTPANbHBIM HHTEPBAJ, & /1 CHEKTPaIbHBIX
HWHTEPBAJIOB — CTOJBKO K€, CKOJIBKO MEMIAIOIINX TPUMECEH MOTYT COIEPKAThCS
B HCCJEIyeMONl CMECH U IOJIOCHI MOIVIOIIEHUS KOTOPBHIX MEPEKpPhIBAIOTCS C
MOJIOCOM TMOTJIOUIeHUs ompejaessieMoro rasza. Jlias 3Toro BMECTO OIHOTO
ONTHUYECKOT0 (QUIbTpa 3 Ha PUCYHKE MOOUYEPETHO HCIONIB3YIOT #7 ONTHUYECKUX
(UIABTPOB, TMOJNOCH MPOITYCKaHHWS KOTOPHIX OTIMYAIOTCS JAPYr OT Jpyra Io
4acTOTe Ha BEJIMYHMHY, JOCTATOYHO Malylo, 4YTOOBl KaXIbll padodwmit
CIEKTPaJIbHBIN HHTEPBAJ BKIIOYAI MIOJIOCY MOTJIOLIEHHS ONPEesieMOoro ra3a, u
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JOCTaTOYHO OOJBIIyI0, YTOOBI HMHTErpPajbHBIA KOA()(UINEHT MOTIOMIEHHS
OIIPEe/IeJIIEMOr0 ra3a OblI Pa3IMYHBIM Ul Pa3IMYHBIX PA0OYMX CHEKTPaIbHBIX
HHTEPBAJIOB.

Pe3ynbTaThl IPOBEICHHOTO KOMITBIOTEPHOTO MOAENMPOBAHMS ITOKa3allH,
YTO NpPHMEHEHHE pa3pabOTaHHBIX CIIOCOOOB II03BOJSIET B HECKOJBKO pa3
MOBBICUTh  IIOMEXOYCTOMYMBOCTh  Ta30(pUIBTPOBOrO  MeToja M JaeT
BO3MOKHOCTb HCIIOIBb30BAaTh Ia30(MIIBTPOBBIII METO A M3MEPEHHs OOIIero
coziepXKaHMs ANOKCHA Cepbl M ANOKCH/A a30Ta B aTMOC(epe MPOMBIIUICHHBIX
paifonos Ha yposHe I1JIK u BbIme ¢ morpeurHoctsio 10 30 %.

Jlureparypa

1 Davies, JJH. Gaseous correlation spectrometric measurements / J.H. Davies,
A.R. Barringer // Optical and Laser Remote Sensing / Ed. by D.K.Killinger and
A. Mooradian. — Berlin: Springer-Verlag, 1983. — P. 90-96.

2 Tolton, B.T. Measurements of the atmospheric carbon monoxide column with a ground-
based length-modulator radiometer / B.T. Tolton, J.R. Drummond // Appl. Opt. — 1999. — Vol.
38, Ne 10. — P. 1897-1909.

3 bBamangun, C.d. AHanu3 BO3MOXHOCTH NPUMEHEHHS] METOAa KOPPEJSIIHU Ta30BBIX
CBeTOGHIBTPOB [UIsl M3MEPEHHs COJEpXKaHHs MeTaHa B aTMocdepe CO CIyTHHKA /
C.®. bananaun, C.A. CrapHoBckuii, C.A. Hlummrun / Onrtika atMocdepsl U OKeaHa. —
2008. —T.21, Ne 10. — C. 897-901.

4 Laurent, J. Radiometre a modulation selective pour la detection a distance de pollutants
gaseax / J. Laurent // Mesure regulation automatisme. — 1977. — Vol. 7. — P. 39-45.

5 Huxomaes, A.H. Mertpomnorudeckue XapaKTePUCTHKH KOPPEISIIHOHHOTO
HEJMCIIEPCUOHHOTO  paauomerpa ¢ rasoBeiMu  ¢unstpamu  /  A.H. Hukomaes //
JIMCTaHIIMOHHBIH MOHMTOPHHI 3arpsi3HeHus atMoc(epbl u BbIOpOCOB: Tp. / MH-T mpuki.
reopusuku. — M.: 'mapomereonsaar, 1991. — Beim. 78. — C. 68-80.

6 banangun, C.D. HccnenoBanme pacrpeneneHus OTHOCHUTEIIBHOM TOTrOHHON
koHueHTpanuu NO, BOIM3M KpyHHOTO npomeiinuieHHoro nentpa / C.®. bananaun // Ontuka
aTMocdepsl 1 okeaHa. —2005. — T.18, Ne 11. — C. 999-1006.

7 Harvard-Smithsonian Center for Astrophysics [Electronic resource]. — Mode of access:
http://www.cfa.harvard.edu/HITRAN/

8 Institute of Inveronmental Physics [Electronic resource]. — Mode of access:
http://www.iup.physik.uni-bremen.de

179



B.I1. Haymkux
@T'OY BIIO «OpnoBckuii rocyJapCTBEHHBIH arpapHbIil yHUBEPCUTET

HNCIIOJIb30OBAHHME MPOAYKTOB MYEJIOBO/JCTBA B KAYUECTBE
TMMOKA3ATEJIS 3ATPSI3HEHHOCTH OKPYKAIOIIEN CPE/JIbI

B Hacrosimiee BpeMs BO MHOTHX 3apyOCKHBIX CTpaHax Ui KOHTPOJISA
3arpsi3sHEHHs  OKPY)KaIoLEH MPUPOIHONW Cpelbl HCMONB3YIOTCS MUeNbl U
MPOAYKTHl MYENOBOACTBA. OTO HAmpaBleHWE HCCICJOBAHUN  TOIYYHIIO
Ha3BaHUE 3KOJIOTMYECKas allJIOTUs], WU allMUHANKALIUS.

VYcTaHOBIGHO, UTO KaK Ui MYell, Tak M Ul YeJIOBEYECKOro OpraHu3ma
BpEIeH MeJl, COOpaHHBIA B MECTaX, PacIOJOKEHHBIX 110 COCEICTBY C 3aBOJIaMH,
aBTOCTpaJIaMH, PyTHUKAMH, MAXTaMH, CBAJIKAMH, SIEPHBIMU TIOJTUTOHAMH U TIP.
Ero MOXHO uCHOAB30BaTh JIMIIb B KAauyecTBE IIOKas3aTelsl CTEHEHU
3arpsI3HEHHOCTH OKPY Karollei cpeabl.

B u3ydeHHOW nuTepaType Mbl HE HalUIM CBEIEHUH O MUHEpPAJIbHOM
COCTaBE W MHUTATEIHHON IEHHOCTH MeJ0B, COOpaHHBIX B OpIioBckoit obmactu. B
CBSI3M C 3TUM IOCTaBWIM 33Jady U3YUYHUTh MaKpoO- U MHKPOAJIEMEHTHBII cOCTaB
30JIbHOM YacTH MeEJOB U3 PAa3IWYHbIX PAalOHOB OONACTH M YCTaHOBHUTH
3aBHCHMOCTD €r0 OT reorpapuyecKkux KOMILIEKCOB.

Men nias uccnenoBaHWi OTOOpaIy ¢ Mmacek JecsTH paiioHoB OpIioBCKOi
obGnactu: Bepxosckoro, 3aneromenckoro, Komnnusuckoro, Kpomckoro,
Miienckoro, ManoapxaHreiabckoro, OpJI10BCKOTO, XOTBIHEIIKOTO,
HoBosiepeBeHbKOBCKOTO H Y PHUIIKOTO.

Bo Bcex aHammmpyembIX oOpaslax Mela ¢ IMaceK pasIndHBIX PaiOHOB
obOnactu oOHapyxkeHo 20 osyeMeHTOB mepuoandeckod cucremsl [I.M.
MenneneeBa: Mapraseln, CBUHeIl, OJIOBO, TAJUTUI, XpoM, Mellb, IMHK, cepedpo,
TUTaH, KeJe30, KaJbl[uil, MarHuii, KpeMHUH, aTlOMUHUN B KoiudecTse 2 X 10 2
7x10° %; BUCMYT, MONUOICH, MHIUH, KaAMUH, KOOAIBT, TAJUTHH — MEHEe
3x10 ° %. Bo BCex M3ydeHHBIX 00pa3uax Meqa HAGTIOJACTCs MOBHIIICHHE
COZEPYKAHHS TEMEHTOB Katbius (10 5 X 10 2 %) u Maruus (10 4 x 107 %), 370,
BEPOSITHO, OOBSICHACTCS TEM, 4TO TeppHTOpHs OpIIOBCKOH OOJIACTH IMOKpHITA
OOJIBIIAM CIIOEM MTOPO/] ICBOHCKOW CHCTEMBIL, IPE/ICTABIICHHBIX U3BECTHIAKAMH H
JIOJIOMUATaMH.

WuTepecHas 3aBHCUMOCTD HaOMI0JaeTCsl MEXIy COAepKaHHeM aTFOMHHUS
U KpPEeMHHS B Mele M MECTOPOXKICHHAMHU TIIIMH (QIIOMOCHIIMKATOB). CaMbIM
BBHICOKMM COJEP)KaHUEM YKa3aHHBIX BBIIIE JJIEMEHTOB XapaKTepHU30BaIKCh
MeJIbl C TTaceK YPHUIIKOro U MIIEHCKOro paifoHOB, OOTaThIX 3alexaMu IOPCKUX
TJIMH.

Oco0eHHO HHTEPECHBIM MPEACTABISICTCS COJAEpKaHHE aTIOMHHUSA B
M3Y4YEeHHBIX oOpasuax mena. Okazaiaock, UTO M€, B3STHIA ¢ macek MIEHCKOro
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paiioHa, KOTOPBIH HMIOCHTHYEH MO TreorpaguyeckuM YyCIOBUSAM Y PHIKOMY
paiioHy, COIEPXKUT camoe BEICOKOE KouuecTBO amomunus — 1 x 10 = %. B
MeJax, MOTYYeHHBIX U3 APYTUX PaiiOHOB, ATOT MOKa3aTenb Kojebancs ot 2 x 107
4 mo 7 x 10 S . BeposiTHO, BBICOKOE CcOAEpKAaHUE AITIOMUHUS B Mee
MueHckoro pailoHa OOBSCHSETCS PACHOJIOKEHUEM Ha €ro TePPUTOPUHU 3aBOAA
BTOPUYHOTO AIFOMUHUEBOTO JIUThS.

OO6pasusl Mema ¢ macek Ypurkoro, Kpomckoro, MIleHCKOTO paiioHOB,
pacroioXXeHHBIX ~ BONM3M  aBrocTpagel  MockBa -  Cumdeponons,
XapaKTepU30BaJIMCh MOBBIIMIEHHBIM coAepxaHueM cBUHLA (1 X 10° %), Torma
Kak B Apyrux obpas3nax cojepikaHue dTOro dJIeMeHTa Kojebanoch B mpeaenax 7
x 10°- 3x10°%.

Men n3 OpioBCKoOii 001aCTH XapaKTepH3yeTcs CPABHUTEIBHO BBICOKAM U
MIOCTOSTHHBIM COZIep)KaHueM xenesa (2 X 10* 10 4 x 10™ %). Do, BEPOSTHO,
00BACHACTCS TeM, UTO Ha Teppuropru OpioBckoi obmactn Haxogurest Kypcekas
MarHuTHas aHOMaJTus.

CpaBHeHHE 2JIEMEHTHOro cocraBa MeloB OpiIoBCKO# 00sacTH ¢ MeaaMu
JpYyTUX paioOHOB HAmIed CTpaHbl IIOKa3bIBaeT, YTO BO BceX o00Opasmax
MIPUCYTCTBYIOT TaKWe MIMPOKO PACIPOCTPAHECHHBIC B 3€MHOW KOpPE DIIEMEHTHI,
KaK KpEMHMM, aJlOMUHUNA, MarHui, KajblMi, XKejle30, Mellb, CBUHELl, MapraHell.
OpHako HaOMIONAIOTCS M Pa3Nu4Ms, YTO CBS3aHO C palloHamMu MenocOopa.
Hanpumep, B Mmenax OprioBckoii 061acTi 0OHapy>KeHBI BUCMYT, OJIOBO, KaIMHUH,
TaJUIMA, KOTOpbIE OTCYTCTBYIOT B QHAJOTMYHOM TPOAYKTe H3 TyJIbCKOM
obnacTu.

CopmepkaHue a3zoTa mpoTenHa (U3 pacueTa Ha aOCONIOTHO CyXoe
BEIIECTBO) B MPOAHAIM3UPOBAHHBIX 00pa3Iax OPIOBCKUX MEIOB KOJIEOIETCs OT
0,4 o 1,0%. Bo Bcex memax ompexneneno 17 amuHokucnor. KonudyecrBeHHOE
COJICpIKAHME KX 3HAYUTENBHO BapbupyeT. Tak, B OOJBIIOM KOJHUYECTBE
oOHapy)XeHbI JICHIIMH, aclaparuHoBas ¥ TIYTaMHUHOBas KHCIOTHI, MPOJUH,
BaJIMH, WU30JICHIINH, COJIepKaHUe allaHNHA, (CHUIAIaHNHA, THPO3WHA, TIIHIINHA,
TPEOHWHA, CEpHWHA, JM3WHA OBUIO TaKKe 3HAYUTCIBHBIM, YCTaHOBICHO
MaKCHMaJlbHOE KOJUYECTBO TUCTHJIMHA, apTUHUHA, METHOHWHA, OJHAKO B
OTJIENIBHBIX 00pasnax 0OHapyKEHbI JTUIIb CIIEbl UX MPUCYTCTBUSI.

JlaHHBIC TIOKA3bIBAIOT, YTO OOPA3Ibl MEIOB, B3ATHIC C MAaceK B CEIbCKOM
MECTHOCTH, IO COAEPKAHUIO AaMHHOKHUCIOT 3HAYUTEIbHO IPEBOCXOIST
00pas3Iipl, B3SATHIE C MMACEK, PACHOIOKEHHBIX B UepTe ropoja: apruHuHa — B 1,6
pasa, acmaparuHOBOM KucCIOTHl — B 3,2, TpeoHunHa — B 3,8, cepuHa — B 2,8,
[JIyTaMUHOBOW KHUCJIOTHI — B 2,9, mponiuHa — B 1,8, riuuuza — B 3,6, anaHuHa — B
3,1, BanuHa — B 3,6, neiiuuna — B 4,4, uzoneituuna — B 3,7, THpo3uHa — B 5,1,
¢ennnanannHa — B 4,1 pa3a. MeTHOHHH M TUCTUAMH B 00pa3lax TOpOACKHX
MeII0B 0OHAPYKECHBI TOJHLKO B BHJIE CIICIOB.

TakuMm 00pa3oM, HaMU YCTAHOBJIEH KaK Makpo- M MHKPO3JIEMEHTHBIH
COCTaB MeJa pa3lIUYHbIX pailoHoB OproBckoll 007acTH, Tak U €ro
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aMHMHOKHCJIOTHBIH COCTaB. BbIsiBlIeHa 3aBUCHMOCTb 3JEMEHTHOTO COCTaBa Mefa
OT reorpaMyecKux YyCJIOBUH paiioHa W 3arpsi3HEHHs OKpYJKalolieil cpesl
OTXO/IaMH ITPOMBIIUICHHBIX IPEIIPUATHNA 1 aBTOMOOUIIBHOTO TPAHCIIOPTA.

O.B. Ilennepeuxnii, S1.M. JIporomupeuxuii, 5I.C. Kopo6eiinnkona,
I'.E. oaromonaa

NBano-PpaHKOBCKUI HAIMOHAJIBHBIN TEXHUYECKUN YHUBEPCUTET
HedTH U ra3a, YKpanHa

OILIEHKA YKOJIOT'MYECKOM CUTYAIIMA PEKPEAIITMOHHBIX
TEPPUTOPU METOJ1OM HEMPOCETEN

Pa3Butne sKkojorMueckH OE30MacHBIX M SKOHOMHYECKH 3()(EKTUBHBIX
oTpaciell HapoAHO-XO3AICTBEHHOTO KOMILIEKCA PACCMATPUBAIOT KaK OCHOBY
YCTOMYMBOrO pa3ButTus Teppuropuil. Takoi B KaprnaTckom pernone YkpauHsl
CUHTAIOT PEKPEAMOHHO-TYPUCTUYECKYIO OTPACib, YCIOBUS Pa3BUTHUA KOTOPOH
B TIOCIIEIHUE TOAbl UMEET MPOTUBOPEUYMBBLII XapaKTep, YTO CO3JAET HEMAJOo
mpo6ieM, B EPBYIO Ouepesib, SIKOJIOTHUECKIX U IKOHOMUYECKUX.

Baxneiimmum ~ (akTopoM  pa3sBUTHSA  PEKPEAIMOHHO-TYPHCTHYECKOI
OTpaciy SBJISICTCS SKOJOTHYEecKas Oe3omacHOCTs Teppuropuu. Ilostomy
[JIaBHBIM KPUTEPUEM COOTBETCTBHSA TEPPUTOPHM B MpOLECCE IIaHUPOBAHUS
PEeKpeariMoOHHON OTPACIIH SIBISETCS OIaronpusATHAS SKOJIOTHUECKAs CUTyanusl.

OmeHka OKOJOTHYECKOM CHTyallid PEKPEallMOHHBIX  TEPPHTOPHH
MO3BOJIAET OMPENCIUTh 30HBI C PAa3HOM CTEMEHBIO JOMYCTUMBIX H3MEHEHHUI
MIPUPOJHBIX JaHAMAPTOB. JKOJIOTUUECKOE 30HUPOBAHHE ITO3BOJISIET Pa3IeiInTh
PEKpealOHHOE IIPOCTPAHCTBO HA 30HBI C PA3HOU CTENEHBIO PEKPEALUOHHOI
MIPUPOTOOXPAHHON, HAYYHON M SCTETUYHOHN IIEHHOCTH, ONPEIESNINB JaH A THI
HMHTEHCHBHOTI'O U SKCTEHCUBHOT'O UCIIOJIb30BAHUS.

ONEHUTh KOMUUYECTBEHHO 3arpsa3HEHHE  KOMIIOHEHTOB OKpY’KaroleH
Cpelibl, TO €CTh ONPEACIUTh UX 3KOJIOIMUECKOE COCTOSIHUE MOXKHO, aHAIU3UPYS
reoxuMuueckne Ko3(p(UIMEHTHI, WM CyMMapHbIE I10Ka3aTeln 3arps3HCHUs.
IIpomecc OLEHKH COBPEMEHHOIO JKOJOIMYECKOrO0 COCTOSHHS 3aBepIIaeTCs
COCTABJICHHEM IIEJIOT0 KOMILIEKCa KOMIIBIOTEPHBIX (JJIEKTPOHHBIX) 3KOJIOIO-
TEXHO-T€OXMMUYECKUX KapT KakK 10 OTAENBHBIM 3JIEMEHTaM-3arpA3HUTEISIM, TaK
U CHHTCTUYECKOW (MHTETpaIbHON) KapTh [1].

IIpennaraercs MeToauKa HCCIEJOBaHHHM Ha OCHOBE TEOPHM HeWpocerw,
TaK Kak TpefplAyIide KapTrorpadUuecKue MOAEIH C HCIHOIb30BaHHEM
Matemarndeckoro obecrnedennss MAP-INFO, ITAPK u np. He Bcerma Moryt
YUUTHIBATh AHOMAJbHbIE TOYKU IO BCEH TEPPUTOPUU MEXKITY H3O0IUHUAMHU
KOHIIEHTpAlUi, YTO SIBJI€TCA OYCHb BaXKHBIM MAJISI NPOTHO3a SKOJOTHMUYECKOTO
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COCTOSIHMSL ~ CYLIECTBYIOIIMX MM  NOPEANojiaraeMblX  peKpealroHHbIX
TEPPUTOPHIA.

AHanmu3  CyIIECTBYIOIIMX CIIOCOOOB  amIIpoOKCHMAaIlil —  MeToja
HaUMEHBIIUX KBaJpaToB [2], TPYIMIIOBOTO y4yeTa apryMeHTOB [3] U ¢ MTOMOIIBIO
Heiipocetn [4] mokaszan, YTO HAWOONBIIETO0 BHUMAHUS 3aCiy)XHBacT CHOCO0
(YHKIMOHATBHOTO MPUONMKEHNST K 3aBUCHMOCTH C UCIIOJIb30BAHHEM TEOPHU
Helipocetn. B pe3ynpraTe Takoro aHaign3a YCTAHOBJICHO, YTO HaWJIy4IIeH
SBISiCTCS  00OOIIeHHAs HeHpoceTh, KOTOpas NPUHAUICKAT K  KIAcCy
PerpeccUOHHbBIX paJualbHbIX HEHpOCceTei.

Ha npumepe aHanu3a KOHLEHTpauuil Meau B noudsax IIpuxapnaTbs
pa3paboTaHa METOOMKA OICHKA OKOJOTHYEeCKOW CHTyallnd Ha OCHOBE
HelpoceTell (PHCYHOK).

Concentmtion Gu, dimensionless units

KapTrorpaduueckoe MmoaenpoBanue conaepxanus Meau B nousax [Ipukapnatbs

s nonmyyeHus pe3yJbTaToOB alpOKCUMAIMK 3aBUCUMOCTH C MTOMOIIBIO
panuanpHON HelpoceTH, HEOOXOAUMO Ha BXOJ] CETU MOJaTh KOOPAUHATHI TOUEK
orbopa mpoO, KOTOpble OBUIM MpPUBEACHBI K Oe3pa3MEepHBIM BEIHYMHAM C
TTOMOIIBI0  (hOPMYII:

XX YT,
Tx —x 'y _y.
S (1),2)
rae X, ¥ - koopmuHate! i -toit mpo6sr, (=L N | N . xomuectso npo6 ot6opa;
X"’"” . Y’”’" - MUHUMAQJIBHBIC 3HAYCHUS KOOp):[I/IHaT Xi nu Y’,

X’”‘” . Y”““ - MaKCUMMaJbHbIC 3HAYCHUS KOOpAUHAT X’ n Y‘ .

Kak mocmenoBaTenbHOCT, MCIONB30BAJIOCH OTPAHMYCHHOE KOJIMYECTBO

3HAaYEeHU KOHIICHTpPAIIMH BEIIECTB B OKPYXKAIOWIEH cpele, ompeaenieMoe Ha

(i)

OCHOBE PEe3yJIbTaTOB aHalu3a Mpod ¢ KOOPIMHATAMHU X,, Y. Bemuuumsl Cﬂ,
TakKe ObLTH MPUBEICHBI K Oe3pa3MepHOMY BHIY:
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C(i) _ C(min)

Cu Cu

(max) _ ~(min)
Ceu Ce (3)

=

IlocnegHum 3TamoM MOCTPOSHUS MOJETH SBIAETCS NPOBEpKa ee Ha
a/IeKBaTHOCTh W NPHUTOJHOCTh UIS PEIICHHS 3aJaddl Ha OCHOBAHHH HCXOIHBIX
pesynbraToB. Kak KpuTepuil aJeKBaTHOCTH HCIIOJIb30BaH KOI(PQOUIMEHT
Koppensuuu [5]:

“)

*

rae %, % - momydeHsl M IeHCTBUTENbLHBIE 3HAYECHUS KOHIIEHTpaluii Meau (B
OTHOCHTEJBHBIX €INHAIAX) B ! - TOW TOUYKe.

O0o0O0mIeHHass pajuanbHas HEHPOCETh JaeT BO3MOXKHOCTH OIPEICIUTH
KOHIEHTpAIMK DJIEMEHTOB B JIIOOOW TOYKE HCCieayeMoro paiioHa. s aToro
HEOOXOIMMO IT0 KapTe MECTHOCTH OIIPEEITUTh €€ KOOPAWHATHL U 10 (hopMyiaM

BBIYUCIIUTHh 6e3pa3MepH1>1e 3HA4YCHUA KOOpAUHAT XiI/I Yi, KOTOPBIC ABJIAIOTCA

BXO/IOM Helpocer. Ha ee BBIXO/€ TONyYMM KOHIEHTPAIUM 3JIEMEHTOB i B
Oe3pasmepHbIx enuHmnax. I[lo d¢opmymne (5) ompenenseM KOHIICHTPAIIHIO
JJIEMEHTOB B Pa3MEPHBIX EANHUIAX :

=l 4 7 (C(C";”“) - C"“"”’)

Cu Cu

)

Pa3zpaboTaHHBEIH METOX OICHKH COJECP)KAHHUS 3JIEMEHTOB B KOMIIOHEHTAX
OKpYXKalolel cpeasl JaeT BO3MOXKHOCTb aBTOMATH3HPOBaTb  IPOLECC
KapTorpa(uueckoro MOJCIUPOBAHUS IIyTEM IIOCTPOCHHS JCHCTBHUTEIBHBIX
3HAYCHUHA W30JMHUN KOHUEHTpAalMW, a HE UX CpeAHux 3HadeHui. Ilpu stom
KOJIMYECTBO TAaKUX JIMHUHA HE OIpaHMYEHO. DTO JAeT BO3MOXKHOCTH MOIYYHUTh
Oonmee TOYHBIC, a 3HAYUT M Oosiee OOBEKTHBHBIC KapThl HKOIOTHYECKON
CUTyalluu.

TypucTudeckue MpOEeKThl, KOTOPhIE PEAlU3yOTCs ceidac B YKpauHe, B
OCHOBHOM HE HMEIOT JOJDKHOTO 3KOJIOT0-3KOHOMHYECKOTO OOOCHOBAaHUS.
Takum 06pa3oM, HEOOXOJUMBI KOMIUIEKCHBIE TTPOEKTHI PAa3BUTUS PEKpeallii B
PEKpearMoOHHBIX 30HAX, KOTOpble OBl YYHTBIBAIM IPUPOIHO-PECYPCHBIN
MTOTEHIINAT, COIHATTBHO-9KOHOMHUYECKHE, 9KOJIOTHYECKHE, HCTOPUKO-
KyJBTYPHBIE aCIIEKTHI €€ Pa3BUTHSL.
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N.IO. IleTryxoBa

YrpasieHue Mo TEXHOJIOTUYECKOMY U IKOJIOTHYECKOMY Hall30py
Poctexnanzopa mo Kuposckoii o6mactu, r.Kupos

MOHMTOPHHT 3ATPS3HEHUSA OKPYKAIOIIEN CPEJIBI BOKPYT
OHACHBIX MPON3BOACTBEHHBIX OB BEKTOB KAK 3JIEMEHT
OBECITEYEHHUS 3KOJIOTMYECKOM BE3OINACHOCTH

[Mpobnema obecnedeHHss SKOIOTHMYECKOW OE30MacHOCTH  SIBISACTCS
3aKOHOMEpHBIM CIICAICTBHEM H3yUeHMs M3MEHEHuil B OKpykaromeil cpene,
KOTOpbIE HaONIOAAIOTCSA TI0J] BO3ACHCTBHEM XO3SHCTBCHHOH JESATEIBHOCTH
YeJO0BEKa, B T.4. B PE3yJIbTATE ICSTEILHOCTH MPOMBIIUICHHBIX IPEIIPHATHH.

Ha Tteppurtopun KupoBckoit obiactn 3apermctpupoBaHbl mopsiaka 11
TBICSY TTPOM3BOJCTBEHHBIX OO0BEKTOB. V3 HUX OKOJO 3 THICAY OTHECEHBI K
ONIACHBIM  IPOM3BOJCTBCHHBIM  00bekTaM. OTHeceHHME K  OIAcHBIM
IIPOU3BOJCTBCHHBIM OOBEKTaM OCYIIECTBISICTCSI Ha OCHOBaHWMHM HPH3HAKOB
ONaCHOCTU B COOTBETCTBMM C MeETOAMYECKUMH pPEKOMEHAALUSIMU O
OCYIIECTBICHUIO NACHTH()HUKAIIH OMTACHBIX MPON3BOJCTBEHHBIX OOBEKTOB.

B peecrpe omacHBIX NPOM3BOJACTBCHHBIX OOBEKTOB 3apErHCTPUPOBAHBI
TIPEANPHUSATHS, NPEICTABICHHBIC CIECAYIOIMMH OTPACIAMH MPOMBIIIIEHHOCTH:
SHEepreTHYecKas; yepHas MeTaJUTypTus; MAaIIMHOCTPOCHNE u
MeTamooOpaboTka; XUMHUYeckass W He()TEXUMHUYECKas, TPOU3BOJICTBO
CTpoiiMaTepuraoB; 1epeBooOpadaTHIBAIONIAs U LIEIUII0JI03HO-0yMaXKHast; JIeTKas;
CEJIbCKOE XO35UCTBO.

Cpenu ropojackoit arnmomeparnun T.KupoB — r.Kuposo-Uenenk MoxkHO
BBIJICTINTh HanOoJIee OMAaCHBIC IPOMBIIUICHHBIE IPEANPUATHS (TI0 BO3ACHCTBHUIO
Ha okpyxatomyto cpeny): OOO «Kuposckuit buoxumsasom», TOLI-1,3,4,5
OAO «Kuposaneproy, OAO «Kuposckuil 3aBox 1o 00paboTKe IBETHBIX
metamioBy, OAO «Illunneii komiuieke «Amten-IToBoinkbe», OAO «Hckox»,
OAO «DnexrpomaiunHocTpoutenbHbiit 3aBoj «JIEIICE», OAO «KUYXK», OO0
«3aBox nonumepoB KUXK», 3AO «3aBox MuHepanbHbIX ynoopeHuid KUXK».
[lepeuncrieHHble  MOPEANPHATHS  SIBISIOTCS  OCHOBHBIMH  HCTOYHHKAMH,
BHOCSAIIMMH MAaKCHMAJIBHBIH BKJIag B 3arps3HEHHE OKpykaromeil cpenpl. B
pe3ysibTaTe TPOU3BOACTBEHHOH MAEATENBHOCTH JUISl JAHHBIX TIPEINpUSTHI
XapakTepHO 00pa3oBaHue CreU(UIECKUX 3arpsI3HIIONINX BEIECTB!
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- MOCTYMAaIIIUX B aTMOC(EpHBId BO3MyX (a30THAas KHCIOTA;, AMHHEI
ammdarnueckue C15-C20; aMMHaKk ¥ €ro MPOM3BOIHBIC; AlETOH; COCIHMHCHHUS
xKejesa, Kamus, CTPOHLHUSA, Xpoma, (ocdopa; MeTaH; cepHas KHCIIOTa,
CEpOBOIOPOJ]; APOMATHIECKHUE YTIIEBOIOPOIBI H JIP.);

- cOpacbIBaeMbIX CO CTOUYHBIMU BOJaMH (LHMHK, HUKENb, MapraHel, XpoM
(+3), xpom (+6), kammMuii, MarHuid, KaJblUi, HATpUH, ATIOMUHHUHA, Menb,
JKeJe30, CBUHEI, PTYTh (Bce GOPMBI), CTPOHIHN, GTOPHIIBI, CYTb(GATHI, XJIOPAb,
XJ10po(hopM, IEPXIOPITHIICH);

- B TMPOU3BOACTBEHHBIX OTX0JaxXx (OTpaboTaHHbIE KaTalu3aTOpPhl H
KOHTaKTHBIC MAacChl, OTXOJBl IIPOIECCOB CHHTE3a, IIJIaMBl M SMYJIbCUU
MTOJIMMEPHBIX MAaTEePHAaJOB, TBEPABIC PE3MHOBBIC OTXOIBI, NUIAMBI HEPTH M
HE(PTEMPOIYKTOB, OTXOMABI 3aTBEPACBIIMX IUIACTMACC, MHHEpPAIBHBIC MUIAMEI,
1a00paToOpHbIE OTXOMABL, IMHK U MEIbCOAEPKAIHE OTXO/bl, METAJUTyprU4ecKue
[IUTaKH 1 TTBUTH, OTXOBI OKCHJIOB M THIPOKCHIIOB U T.J.).

Jns  OONBIIMHCTBA ONACHBIX  IIPOM3BOJICTBCHHBIX OOBEKTOB  Ha
Tepputopur KHpOBCKO# 00JIACTH YCTaHOBICHBI HOPMATHBEI JOIMYCTHMBIX
BO3JICHCTBUI Ha OKpYXaroIIyto cpeay. KoHTposs 3a coOMoieHreM HOpMaTHBOB
KadecTBa OKpY)Kalomiedl cpeasl Ha OMAcHBIX OOBEKTax oOecrneynBaeTcs
pa3nuuyHbIMU MeTojamu. Kak mpaBuio, B cucTeME MOHHUTOPUHIA CYIIECTBYIOT
CTAal[MOHApHBIC MOCTHI HAOMIONCHMH WM CTallMOHApHBIE H3MEpUTEIbHbIC
71abopaTopuy, OCHAIIEHHBIE JAaTYNKaMH [OPOTOBOTO THIA, ITOCPEIICTBOM
KOTOPBIX IIPOBOAUTCA cOOp MHPOPMAIHU O BO3ACHCTBHN Pa3IHYHBIX (HaKTOPOB
Ha COCTOSHHE OKpyxaromied cpeapl. OmHaKo, ¢ APYroil CTOPOHBI, OO0
OMACHBIM  NPOU3BOJACTBEHHBI OOBEKT JMOKEH PAacCMaTpuUBaThCs — Kak
MTOTEHIMAIBFHO ONACHBIM MCTOYHHK BO3JCHCTBHS Ha COCTOSHHE OKpY’Karomieit
Cpelpl, UCXOHIsS W3 BEPOATHOCTM BO3HUKHOBEHUS aBapuUHHOW CHUTyalUu H
BO3MOXKHOTO IIPU 3TOM MaciuTaba ymep6a [1].

Kpome TOro, mis peruoHa, B CBSI3M C YYaCTHBIIMMUCS CIy9asMHU
BO3HHKHOBECHHS aBAPHHHBIX CHTyaIlMi Ha OMACHBIX OOBEKTaX, OMHOH W3
MEPBOOYCPETHBIX  JKOJOTMYCCKHX  HpoONeM  sBISIETCS  OpraHH3alus
ONEPaTHUBHOTO  KOHTPOJS  MOCTYIUICHHMS  3arpsA3HSIOIIMX  BELIECTB B
aTMoc(epHBI BO3yX, COPOCOB 3arpsSI3HEHHBIX CTOYHBIX BOJ B BOJHBIE OOBEKTHI
n 00pa3oBaHHMsA TOKCHYHBIX TIPOM3BOJCTBEHHBIX OTXOJOB Ha JAHHBIX
npeanpuitusx. [oBops 00 obecrieYeHHH AKOJOTMYECKO 0e30ImacHOCTH Ha
TakuX OOBEKTaX, HAaMOOJBIIYI0 LIEHHOCTh IPEICTaBIAIOT METOABl KOHTPOJISL
KauecTBa OKpPY)KAIOLIEH cpelbl, METOABl CHUCTEMHOIO aHalIM3a, CHUCTEMHOM
JUHAMHKH, MOJEIMPOBAaHUS M NporHosa. Peanuszanus JaHHBIX METOAOB Ha
OMACHBIX IPOU3BOACTBEHHBIX OOBEKTaX BIIOJHE BO3MOXKHA IPH HAJIUYUU
OPTaHM30BaHHOTO MOHHUTOPHHTA 32 COCTOSIHHEM OKpPY>KaIOIIeH cpelibl, OJHOM K3
OCHOBHBIX 3aJa4 KOTOpPOTO SIBISIETCS IPOTHO3 BO3MOXKHOTO BO3HUKHOBEHHS
aBapUIHON CUTYallMH U OLIEHKA €€ MOCJIEACTBUH.
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emecoobpa3Ho B CHUCTEME MOHHTOPHHTa  BOKPYr  OINACHBIX
MIPOU3BOACTBEHHBIX OOBEKTOB HCIOIb30BaTh MOOWIbHBIE aHATUTUYECKHE
naboparopuu. Takum 0o0pa3oM, pedb HIET O CO3JaHUU CHCTEMBI aBAPHIHOTO
MOHHTOPHHTA Ha OMAcHBIX 00BeKkTax. Co3maHMe TaKOW CHCTEMBI OTHOCHTCS K
MEpOIPHUATUAM, HAINPaBICHHBIM HAa CHIDKCHHE Maciutaba aBapud W pa3Mmepa
yiep6a. B GyHKIHH aBapuiiHOTO MOHHUTOPUHTA BXOJMT MPEAYIPEKICHUE O
CBEPXHOPMATHBHOM 3arpsi3HEHUM OKpY’KalOLIEeH cpenbl, a B Cllydyae aBapuu Ha
00BEeKTe - W3MEpeHHe COJICpXaHWS B Cpelax 3arpsA3HSIOIMNX W Hamboiee
OMACHBIX JUISI MIPUPOJHBIX HKOCHCTEM BEIIECTB, OINpENEIeHUE MPOTHKEHHOCTH
MIOCTPafaBIUIel TEPPUTOPUH, aHATU3 U TIPOTHO3 (haKTOPOB BO3AEHCTBHUS, a TAKKE
pPEKOMEHAINH 110 3aIUTHBIM MEPOTIPUATHSM [2].

CoznaHue cUCTeMbl aBapUHHOTO MOHHUTOPHHIA MOXKHO pa3leNuTh Ha 3
JTana:

IlepBblii 3Tan — oOpraHu3alMOHHBIA. YCTaHOBKA JOTOJHHUTEIbHBIX
mocToB HaOmoneHWs. Takwe IMOCTHI yCTaHABIMBAIOTCA KaK Ha TEPPUTOPUHU
MpeanpUaATUs, Ha TPaHULE CAHUTAPHO-3ALUUTHON 30HBI M 3a €€ INpelnelaMu B
HaceJICHHBIX MYHKTaX, HAXOISIIMXCS B 30HE BIMAHUSA 00bekTa. OT xapakrepa
OIMaCHOCTH O0BEKTa M 0COOCHHOCTEH MECTHOCTH 3aBHCAT KOJMYECTBO ITOCTOB H
HX OCHAIICHHE, a TAK)KE OCHAIICHHE M COCTaB MOOMIBFHBIX WIIM CTaIllHOHAPHBIX
nabopaTopuii.

Bropoii 3tan — nHdopManuoHHblii. B Xone KOHTpoJis 3a KauecTBOM
OKpYXXafomled Ccpeapl OKOJIO ONAcCHBIX IPOW3BOJCTBCHHBIX  OOBEKTOB,
MIPOBOJMTCS BBIABICHHE (PAKTOPOB, YTPOXKAIOIIUX HMPUPOTHBIM SKOCHCTEMAM, a
TaK)Ke YCTAHOBJICHHUE HCTOUHUKOB 3arpsi3HEHMSL.

Tperuii 3Tan — aHAJTUTUKO-MPOTrHO3HbI. OIleHKa BKIIAJ0B HCTOYHHKOB
3arpsisHEHUS U NPENYNpPEKICHUE PE3KOro HM3MEHEHUS YPOBHS 3arps3HEHHS
obecredynBaeTcss 3a cyeT CO3JaHUs MoOAelned U MPOTHO30B IIpU yueTe
CHCTEeMaTHYECKUX MaHHBIX. Ha 3Tame mporro3a pa3sBUTHS COOBITHH IO TOH MM
MHON cXeMe BO3MOXHBI aHAJIW3 W OIIEHKAa BO3HHKAIONIINX SKOJOTHYECKUX
puckoB. IIpUMEHUTENBHO K ONACHBIM IPOM3BOJCTBEHHBIM  OOBEKTaM
9KOJIOTUYECKHI PUCK — 3TO BO3MOXHOCTH BO3HHKHOBEHUSI HEOIArompUsTHBIX
9KOJIOTUYECKHUX TMOCIEICTBUH, BBI3BAHHBIX TEXHOTEHHBIMU (hakTopaMu (IyCKO-
HaJIQJ0YHBIe paboTH, paboTa B CBEPXYCTAaHOBICHHOM pPEXKHME, aBapHUiTHBIC
CUTYaLIH).

[Tosy4nB NOJHYIO KapTUHY BO3AEWCTBUSI OMACHOTO MPOU3BOJCTBEHHOTO
00BeKTa Ha OKPY’KAIOIIYI0 CPeIy C BO3MOKHBIMU BapHaHTAMH €T0 pean3allin
U OLEHKOW MOCIEICTBUI BO3AEHUCTBUS, MOKHO TOBOPUTb O CO3JIaHUM HEKOM
MO/IEITH, MOBBIMIAIOIICH Y(PPEKTUBHOCTD YIPABICHHUS Ka4eCTBOM OKpPYKaroIeit
cpeapl Ha MpeAnpusTHd. Mbl CcuuTaeM, 4YTO JUIsi KaXJIOrO0 OMacHOTo
MIPOM3BOICTBEHHOTO O00OBEKTa MODKHA OBITH pa3paboTaHa M BHEApEHa CHCTEMa
aBapUITHOT0O MOHHTOPHHIA, YTO, B CBOKO OYepelb, MO3BOJUT OOCCIICUYHNBATH
9KOJIOTHYECKYI0 0€30MaCHOCTh TAKOT0 00BEKTA.
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T.W. IIpoxxopuna, H.A. IlIniikuna
Boponexckuii rocy1apcTBEHHBIH YHUBEPCUTET

CHEXHbBIA MOKPOB KAK HHJIMKATOP 3ATPSI3HEHUSA
ATMOCO®EPBHI

XpaHutenem uH(pOpMAIIH 00 aTMoc(hepHbIX BBITIAJICHUSX,
XapaKTepPH3YIOIINX COBPEMCHHBI ypOBEHb COCTOSHHS aTMOC(EepHl BO3AyXa,
SIBJISIETCSl CHEXKHBII MOKpPOB. B 3MMHee Bpemsi CHEXHBIN MOKPOB BBICTYIIAET B
POJH CE30HHOTO KOHIIEHTPATOPA IEMEHTOB, IIOCTYIIUBIINX BO3AYIIHBIM ITyTEM.
Ho BECCHHETO MUTPALHOHHOTO IUKITa OHH OKa3bIBAIOTCS
3aKOHCEPBHPOBAHHBIMU B TOJIIE CHEXXHOIO MOKpoBa. CleloBaTeNbHO, aHAJH3
CHera  TMO3BOJIIET  OPHEHTUPOBOYHO  OINPENeIUTh  KAYeCTBEHHBIH U
KOJIMUYECTBEHHBIN COCTaB OYAYIIMX MUTPAHTOB JUIS PA3IMIHBIX JTaHIIa(TOB.

TexHOTeHHAS TEOXUMUYECKast TPaHC(HOPMAIIH TOPOACKON CPeIbl 3aBHCUT
OT BHJOB NPEOONAJAIOMIUX MPOU3BOACTB M KOHKPETHOW JaHMIIAPTHOM
curyauun. OCHOBHBIEC TOJITIOTAHTHI (TIBUTB, Cylb(aTHBIE 1 THAPOKAPOOHATHEIE
HOHBI, KaJbIUH, XJIOp, GTOp, MUHEpaTbHBIE (GOpPMBI a30Ta U hocdopa, PeHOITHI,
(dopmanpaeru, MOJIMIUKIHYCCKHE apoOMaTHYCCKHE YTJIEBOIOPOIHI,
PaIMOHYKIHUbI, HOMUXJIOPOUGBCHUITBI, MECTULMIbI, JAUOKCHHBI) 3arpsi3HSIOT
TOPOJCKYIO Cpedy, HO HUX paclpelesieHHe B CHEXHOM IIOKPOBE TOPOIOB
MIPaKTUIECKH HE H3YYCHO.

B ycnoBusx KpYyIHBIX TOPOJIOB CO CIOKHOW MPOMBIIUICHHO-CEIUTCOHOM
3aCTPOHKOI OTPaHUYEHHOE YHUCJIO CTAlMOHAPHBIX IOCTOB HE IO3BOJISET
MTOJIYYHUTh JOCTOBEPHYIO HWH(OPMAIMIO O MPOCTPAHCTBEHHOM pacIpeleieHUH
3arps3HAIONINX BEIISCTB HA BCEH TEPPUTOPHUH.

OtOop mpo0 CHEXHOTO TIOKpPOBa TMPOCT, HE TpeOyeT CII0KHOTro
obopynoBanms. Bcero numb ogHa mpoba MO BCEH TOMIIMHE CHEra Jaer
MpeIBapUTENbHBIE JaHHBIE O 3arps3HEHHH B TIEPHOA OT 0Opa30BaHUSA
YCTOWYMBOTO CHEXHOTO MOKPOBa 10 MOMEHTa oTOopa mpoObl. CymmapHas
mpo0a BCEX CHErOMajioB YCPEIHSET BCE 3arpsA3HCHUS KaK 110 HAIMpPaBICHUIO
cpes3a, TaKk W [0 BPEeMEHU. B 3TOM ecTh CyIIecTBEeHHOE MPEeNMYIIeCTBO, TaK Kak
9Ta mpoba Hambojee ONM3Ka K CpemHEMY YPOBHIO 3arpsi3HEHHIO aTMoc(ephl B
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JAHHOM paifoHe 3a mepuoj] (GOPMHPOBAaHHS CHEXHOTO IOKPOBa JO0 BPEMEHHU
oT60pa MpoOHI.

Lems panHOW pabOTHI 3aKM0OYanack B OIEHKE 3arpsA3HCHHOCTH
aTMocepHOro Bo3Iyxa M3ydaeMBIX TEppUTOpHA T. BopoHexka mo pe3yiabraTam
HCCIICIOBAHUI XUMHYECKOTO COCTaBa CHEXKHOIO IMOKPOBAa B Hayaje M KOHIE
3UMBL.

Hcnonb3yss OOWIBHBIC CHETONAibI, IPOOBI CBEKEBBIMABIIETO CHETa
orOupanu B Hagane 3uMHI (26.12.2007 T.), a cTaporo «iexaioro» cHera — B
KoHIe 3uMbl (26.02.2008 r.) B mepuon, HEMOCPEACTBEHHO MPEAIIECTBYIOUIHIA
Haydaly CHeTOTasHHUS.

s orbopa CHEXHBIX MpoO OBLIM BHIOPAHBI JIBE TOPOJCKUX 30HBI C
Pa3UYHOM CTENCHBIO 3arps3HEeHUs aTMocdepsl (Tad. 1).

Tabmuna 1
Touku 0TOOpa CHEXHBIX P00
Ne  touxu | HaumeHOBaHUE rOpOJCKON 30HBI XapakTepuCcTHKa MecTa 0TOOpa IPOoOEI
orbopa
po0ObI
1 JKHJIast 30Ha (cTapasi 3acTpoiika) yi. Illnmkosa, 1. 65 (1BOp)
2 TPAHCIIOPTHAs 30HA nepeceyeHne  yiI. MockoBckuit
MPOCHEKT U yi1. X0Ib3yHOBa

OT160p PO MPOBOAMIICS IIIACTUKOBOM TPYOKOM TIIOMIABI0 ceueHus 78,5
eM® i ummHO# 30 cM. B MecTe otGopa mpo6bl TpyOy Bpe3aiH Ha BCIO TONIIHHY
CHEXHOTO TOKPOBa 10 IMOBEPXHOCTH 3€MJIM, IMOCIE 4Yero TPyOKy W3 CHera
BBIHUMAIH, TOAJEP)KHUBAs CHHU3Y IUIACTMACCOBOW JiomaTkod. HIpkHIOIO 9acTh
TpyOKH THIATENHFHO OYMINANK OT 4YacTHIl rpyHTa. OToOpaHHBIE MPOOBI W3
TpyOKH BBICHIIANM B MPOHYMEPOBAHHBIC IIOJIMATUICHOBBIC IIAKETHI, Jaiiece
MIEPECHIIAN B YUCTYIO TIOCYAY JUIS TasHUSL.

[IpoOsr cHera pacTaruiMBaJId IPH KOMHATHON TeMIeparype, TATyi0 BOLY
or¢msTpoBany. [Ipu aHam3e CHEXXHOTO MTOKPOBa MccienoBain ode (a3wl : 1Mo
0CaJIKy, MOJYYCHHOMY Ha (HIbTPE, OMPEIC/SUIM KOJIMYECTBO B3BELICHHBIX
yacTUll B OTOOpaHHOW mpoOe, a B (QUIbTpaTe OMNPEACISUIH CIEAYIOIHe
uHrpenventel: pH, MuHEpamu3anuio, CaH, Mg2+, CI, SO42’, HCO5".
MaxkpOKOMIOHEHTHI OTIPENEIUIA TUTPUMETPUICCKUM U PACUCTHBIM METOJaMH,
a pH ¥ MHHEpanu3aIMio C MOMOIIBI MOPTATUBHBIX HpuOOpoB (pH-MeTp u
conemep).

OOmuii XUMHWYECKHA aHalN3 CHETOBOW BOJBI, MPEICTABJICHHBIA B
Tabnuie 2, TPOBOIWICA B Y4EOHOI 3KOJIOrO-aHATUTHYSCKON JlabopaTopuu
(akynpTeTa reorpauu U re0dK0JI0rHH BopoHEKCKOro rocyHUBEpCUTETA.

W3 monmyd4eHHBIX JaHHBIX BHIHO, YTO HawOonbiee KOJIMYECTBO
B3BCUICHHBIX 4YacTHI HaOJIOmaeTcss B CHEXHOW mpobe, OTOOpaHHOH B
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TpaHCIOPTHOI 30He. [locTymieHne GONBIINX KOJTHYECTB MBUTA B OKPYKAIOIIYIO
cpely NPUBOJMT K TEXHOI€HHOW TpaHC(OpMalUy XMMUYECKOr0 COCTaBa CHera.
B wactHocTH, HabmromaroTcs cnabolienodyHas peaklusi CHETOBBIX BOA (IO
pH=7.5) u yBenuuenue comepkaHus KaJdbLUs, MarHHsA, THAPOKapOOHAT-HOHOB
3a CUCT PaCTBOPCHUS TEXHOTCHHBIX KapOOHATOB, CONEPKALIUXCS B TIBLIH.

B xunoii 30He, OrOpPOXKEHHOH CO BCEX CTOPOH JAOMaMM, BIIUSHUE
HNCTOYHUKOB 3arps3HEHHS CHEXXHOTO IIOKpPOBa 3HAYMTENHEHO YMEHBINAETCH,
IMOSTOMY KOHIICHTPAIXS MBUIM B CBEKEBBINIABIIICM CHETE TajaeT Ooiee, 4eM B 4
pasa, H  COOTBETCTBCHHO  YMEHBINACTCA  COJACpPKAHHE  OCHOBHBIX
MaKpOKOMIIOHEHTOB.

HecmoTpss Ha TO, 9TO conmepKaHWS B3BEHICHHBIX BEIIECTB B IIPOOAxX
«JIC)KAJIOT0» CHETa B XXIJIOW W TPAHCIIOPTHOW 30HAX OJM3KU IO 3HAYCHHIO, B
nocienHell HaOmogaeTcss yBelnWdeHue coiepxaHus Kampius (ot 8,4 mo 13,8
Mmr/i), ruapokapoonaToB (ot 24,6 mo 40,9 mr/m), xmopunos (ot 20,9 mo 34,8
MI/i1). DTO MOXXHO OOBSCHUTh  YBEIMYCHHEM KOJHYECTBA BBHIOPOCOB OT
ABTOTPAHCIIOPTA.

Tabmuua 2
XUMHYECKHH cOCTaB MPOO CHEXKHOTO MOKPOBa
Wnrpeanents CBeKeBBIIABIIMIA CHET Crapslit cHer
Kunas TpancroptHas Kuas TpancmoptHas
30Ha 30Ha 30Ha 30Ha
pH 7,5 74 7,5 74
MHUHEpaIn3aIys, MI/Ja 16 66 48 123
B3BEIICHHBIE  BelIeCcTBa, | 60 257 707,95 626,24
Mr/a
OO01mas )KeCTKOCTb, 0,5 0,9 0,6 1,0
MI-3KB/JT
Ca’’, mr/n 4,9 8,5 8,4 13,8
Mg, Mr/n 2,0 6,0 24 2,4
HCO3", mr/n 17,6 35,2 24,6 40,9
SO,”, mr/n 32 34 47,0 41,5
CI, mr/n 14,2 35,5 20,9 34,8

o pe3ynpTaTaM XMMHUYECKOTO COCTaBa CBEXKEBBIMABIIETO U «JIEKATIOT0»
CHera, OTOOpaHHOTO B HCCIIEyeMBIX 30HaxX I. BopoHeka, MOXKHO chenatb
CJIEYIOIUE BHIBOJBI:

1. TloBbllieHWe KOHUEHTPAIMA 3arps3HSIONIMX BEIIECTB B CHEXHOM
ITIOKpPOBE B TEUCHHE BCETO 3MMHEIO IEPHOJIa CBHICTEIBCTBYET O CTEIEeHH
3arpsA3HEHHOCTH aTMOC(EepHOTo Bo3ayxa I. Boponexa.

2. Peakums cpeapl, BeIMYMHA MHUHEpPAIM3alUM U  KOJUYECTBO
B3BEIICHHBIX BEIIECTB CHETOBBIX BOJ  XapaKTEePU3YIOT WHTEHCHUBHOCTD
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TEXHOT€HHOT'0 Mpecca Ha TOPOJCKYIO Cpely, a COCTaB TalbIX BOJ YKa3blBaeT Ha
XapakTep ee 3arps3HEeHMSI.

3. Ilo cpaBHEHHIO C >KWIOH 30HOH Ooiee 3arpsA3HEHHBIM HCCIIETyEeMBIM
y4acTKOM Tropoja  SBISIeTCS TPAHCIIOPTHAs 30Ha BOJNU3H  KPYIHOI
apToMaructpand (yia. MOCKOBCKHIA IPOCIIEKT).

O.10. Pacreraes, H.U. Bacunbuenko, B.®. Unbun, B.H. Uynuc

OI'Y «'ocynapcTBEHHBII HayUYHO-UCCIIEA0BATENbCKUM HHCTUTYT
MIPOMBIIIEHHOH 3Koorum», T. CapaTtoB

ONPEJEJEHUE MACCOBOM KOHIIEHTPALIMM 3APUHA,
30MAHA B ITPOMBIINIJIEHHBIX BBIBPOCAX U ATMOC®EPHOM
BO3IYXE JIJIA IIEJIEM 9KOJIOTMYECKOI'O KOHTPOJISA
N MOHUTOPHUHTI A

OcHOBHOI1 3amadell TIpH TIPOBEACHHH pabOT TO YHUYTOXKEHHIO
xumudeckoro opyxus (XO), saBasercs >ddexTuBHOE (YHKINOHHPOBAHHUE
CHCTEMBI HKOJIOTMYECKOT0 KOHTPOJS U MOHUTOPHUHTA, HEOOXOAUMOW Juis
OOBEKTUBHONH OIIGHKH BIMSHUS OOBEKTOB 1O yHHYTOXKeHHI0O XO Ha
OKPY)KAaIoOIIyI0 Cpemy U 3I0pPOBbE HACENECHUS. OTH paboThl, CBA3aHHBIE C
HaHECEHHEM YyIepOa OKpYXKalolled cpefe W ¢ MOTEHIMAIbHBIM PHUCKOM IS
3I0POBBbSl JIFOZICH, OTHOCATCA K cepe TrocyIapCTBEHHOTO SKOJIOTHYECKOTO
KOHTPOJIA ¥ HaA30pa.

Ha oObekrax mo XpaHEHHIO M YHUUYTOXKCHHMIO XO aHAIUTHYECKOMY
KOHTPOJIIO TOJUIeKaT aTMOC(hepHbIH BO3MyX, BO3AyX B paboyel, caHHTapHO-
3aIUTHOHN 30HaX, IPOMBIIIICHHbBIE (BEHTUIALHNOHHBIE) BEIOPOCH. B HacTosmee
BpeMsI METOJMKA 10 aHAIN3y 3apHHA M 30MaHa B MPOMBIIIJICHHBIX BEIOpOCax U
aTMOC(EepHOM BO3JyXe OTCYTCTBYET. B CBSI3M ¢ 3TUM BO3HHMKIIA HEOOXOAUMOCTh
pa3paboTKH METOAUKH JUI OLIEHKH COOTBETCTBHSI SKOJIIOTHUECKUX U CAHUTAPHO-
TUTHEHUYECKIX HOPMATHBOB KOHIIEHTPALUH 3apHHA, 30MaHa B IIPOMBIIIICHHBIX
BBIOpOCax M aTMOC(EpPHOM BO3JyXe, IPH IPOBEICHUH SKOJOTMYECKOTO
KOHTPOJISI U MOHUTOPHHTa Ha 00bekTax ¥YXO.

Mg u3MepeHMss MaccoBOM  KOHLEHTpaluuM 3apHHa, 30MaHa B
MPOMBIIIIEHHBIX ~ BBIOpOCaX ¥ aTMOC(EpHOM  BO3AYXE  HCIIOIb30BAIH
razoxpoMarorpau4ecKui  MeTox ¢ TPUMCHEHHEM  Ia30-)KHAKOCTHOH
TEpMOJIECOPOIIMHN ITPU HOATOTOBKE MPOO, YTO 3HAUUTENIBHO YIPOIIAET aHAIH3
COKpaIIaeT BpeMsI €ro MPOBEICHHS.

B kadecTBe TMOIMOTHTENS Ta30-BO3LYIIHOH CMECH HCIOJIB30BAIIN
MOJIMMEPHBIA COpOEHT Ha OcHOBe 2,6-mudenmn-n-penmnenokcnna («Tenax
TA») c 3epuenuem 60/80 mem. JIaHHBIM COPOEHT IO OTHOUICHHUIO K 3apuUHY,
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30MaHy oOJlaJaeT ONTHMaJbHBIMH COPOLMOHHBIMH  XapaKTEePUCTHKaMH,
MO3BOJIIONIMMHU KOIUYECTBEHHO IMPOBOIUTH COPOIMIO HAa CTaauu mpoboordopa
1 JecopOuunio B ra3o-XHAKOCTHYIO Cpeay IPH MOBBIIICHHOW TeMIepaTrype, Ha
cTaauu npobomoaroToBku [1].

Ot6op mnpoO® mnpoBoxwsin myTeM KoHLeHTpupoBanusi OB wu3 raso-
BO3AYIIHON cpeasl Ha MpoOOOTOOPHYIO TpYyOKy, 3alOIHEHHYI0 COPOEHTOM,
KOTOPBIM OBIT NPEABApUTEIBHO MPOKOHAWIMOHHPOBAH B IOTOKE HWHEPTHOTO
rasa npu temmeparype 200° C. [Tociie KOHIEHTPHPOBAHUS U3 Ta30-BO3AYIIHOM
CMECH KOHTDOIHpPYEMbIX BEIIECTB, B MPOOOTOOPHEIN MATPOH 3aiuBami 1 cM’
CBE)KETIEPETHAHHOTO H-TeKCcaHa. 3aTeM IOMEINANN IaTpOH B IPEABAPHTENBHO
marperyio g0 200° C osmekTpomeds, K BBIXOAY IATPOHA TOICOCIUHSIA
CHIIMKOHOBYIO TPYOKY, C IOMOILBIO KOTOPOH W3BJIEKAIH COAEPKUMOE MaTpoHa
B IPOOHPKY, IMyTeM MPOIyCKaHUS MHEPTHOTO rasza uepe3 COpOeHT ¢ 00beMHOIl
ckopoctbio 100 M’ /MHH. OpHEHTHPOBOYHOE BpeMs 0apOOTHPOBAHHS PACTBOPA
ra3oBbIM MoTokoM 30 MuHyT W ymapuBaiu 10 0,1mn. Conmepkumoe MpoOHpPKH
MEpeHOCHII B KOHMYECKYI0  BHAy. AHamM3  MpoObl  BBIIOJIHSIH
ra3oxpoMaTrorpau4eckuM  METOAOM B  aBTOMAaTHYECKOM  pEXHME C
NPUMEHEHUEM  KalWUIApHOM  KoJoHKM VF-5ms U nerekTupoBaHUM
pa3JeNeHHbIX KOMIIOHEHTOB C ITyJbCHPYIOIIUM IUIAMEHHO-(OTOMETPHYECKUM
nerektopoMm (IIIIDJ). JaHHBI OeTeKTOp SBISETCS HOBEHIIMM B CEMEHCTBE
ITaMeHHO-(poToMeTpudeckux. OH paboTaeT B IyJIbCHPYIONIEM pEXHME
BOJOPOJHOIO IUIAMEHH, NPH 3TOM pacXoi BOJOPOJAa M CXKAaTOro BO3AyXa
MMOHWKaeTcss mpuMepHo B 10 pa3, mo cpaBHeHHIO ¢ 00brgHBIM [1D]] [2]. Do
MIPUBOJUT K CYIIECTBEHHOMY YJIyYIIEHUIO YyBCTBUTEILHOCTH U CEJIEKTUBHOCTH,
9YTO TO3BOJIIET ompexeisaTe (ocdop- m cepoconepkammye COSAWHEHHS Ha
yposre 107£10° mr/em’.

Takum o0Opa3oM, JaHHas MeETOAMKA II03BOJSIET KOJINYECTBEHHO
OIpeNeNIiTh MAacCOBYIO KOHILICHTPALMIO 3apHHA, 30MaHa B IIPOMBIIIICHHBIX
BEIOpOCax, a Takke B BO3AYXE CAaHHTApHO-3AIIUTHOW 30HEI, 0oiee KOPOTKUM
IyTeM U ¢ HAaUMEHBIIUMH MOTEPSIMU IIPU MPOOONOAroTOBKe. JlaHHasi METOUKA
anmpoOHpoBaHa HAa HMCTOYHMKAX BEHTHJISAIIMOHHBIX BBIOPOCOB OOBEKTOB IO
yHHYTOXKeHHIO YXO M MOXeT OBITh pPEeKOMEHIOBaHA IS HMPUMEHEHHS B
MIPOrpaMMax 3KOJIOTHYECKOr0 KOHTPOJISI U MOHUTOPHHTA.

Jlureparypa

1. Houkos C.B. AHanuTH4yecKoe CONpoBOXICHHE PadoT M0 JUKBUIALMNA XUMUYECKOTO
opyxus / C.B. HoBukos. // Poc. xum. x. —2007. — T.LL. — Ne2. — C.109 — 118.

2. Anamutudeckass xpomarorpadus / KM. Cakonpinckuii, B.B. Bbpaxuukos, C.A.
Bonkos u mp. M.: Xumus, 1993. — 464 c.
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0.10. Pacreraes, A.O. ManumeBckuii, T.I1. ToJ1oKOHHUKOBA,
A.M. Yennos, B.H. YUynuc

OI'Y «"ocynapcTBEHHBINM HAy4YHO-UCCIICOBATEIIbCKUI HHCTUTYT
MPOMBIIUICHHOH SKoNorumy», T. CapaTtoB

3KOAHAJUTUYECKOE OBECHEYEHME U TEXHOJIOTMYECKHUI
KOHTPOJIb TIPOIECCOB ITIEPEPABOTKH
MBIIIBAKCOAEPKAIIUX OTXOJ0OB HA OBBEKTAX YXO

OfHUMH W3 BaXXHBIX 3JIEMEHTOB YKOJIOTHYECKH OE€30IaCHBIX IPOU3BOJICTB
SIBIISTIOTCS  9KOAHATUTHYECKOEe OOCCIIEYeHHEe W TEXHOJIOTHYCCKHHA KOHTPOJIb
MPOLIECCOB  TepepabOTKU OTXOAOB MPOM3BOJICTBA. B KaydecTBe cpeacTBa
9KOJIOTUYECKOTO  KOHTPOJSI  HEOOXOIWMO  HaJM4We  BOCHPOM3BOJWMBIX,
aJaNTUPOBAHHBIX K PEabHBIM YCIOBHSAM METOIUK, MO3BOJIIOLUINX MPOBOIUTH
9KOJIOTUYECKHI KOHTPOJIb TEXHOJIOTMYECKOT0 IIUKJIa U MOHUTOPUHT IPUPOIHBIX
cpel Ha HeoOXOIWMOM YpPOBHE KOHIIGHTpAlUK C BBHITIOJNHEHHWEM TpeOOBaHMIA
HOPMAaTHBHBIX JOKYMEHTOB.

B pesynbraTe YHUYTOXCHHUS IIIOM3UTAa OOpA3yrOTCS MEHEee OITacHBIe
TEeXHUYECKHE MPOIYKTHI U 0TX0bl, ueM OB, HO KoTOpbIe TpeOyIOT AanbHENIIeH
nepepaboTKH, MMOCKOJIBKY COAEPKAT MBIMBSIK. K HUM OTHOCATCSI peaKIIMOHHEIE
MAacCCBhI, apCeHUT HaTpus ruaponusHelid (AHI), cTouHbIe BOJBI, Tapa.

CyuecTByoye CHOCOOBI nepepadboTKu MBILIBSKCOAEPKAIINX
MPOJAYKTOB M OTXOJOB B JJIEMEHTHBI MBIIIBSIK W B OKcUA Mbimbsika (I11)
noTpeboBay pa3pabOTKH aHATUTHYECKUX METOMUK, aJalTHPOBAHHBIX K HOBBIM
00BEKTaM HCCIICIOBAHUS.

Cpeny UW3BECTHBIX AHAJIUTHUECKUX METONOB aHalu3a pa3InYHbIX
COeAMHEeHMH MbImbsKka [1-6] Hanbonblnee pacnpoCTpaHEHHE B HCCIIEIOBAHUH
COCTaBa OTXOJIOB M TEXHUYECKUX MPOAYKTOB IMOJYUMITH TUTPUMETPHUECKUN H
(OTOMETPUYECKIIA METOTBI.

CHoXHOCTh aHAJIM3a MBIIIBIKCOACPKALINX MPOAYKTOB W OTXOJOB
CBsI3aHA C MIMPOKWMH TpeieliaMi BapbUPOBAHUS COJCPKAHUS B HUX MBIIIbSKA.
Jo Hammx pa3pabOTOK MMeJach OJHA METOAWKA IO aHAJIM3y MBIMIbIKA B
orxomax ITHA® 16.1:2:2:3.16-98 «MeToauka BBIIOJHEHUS H3MEPEHUIA
MaccoBOM J0JH (BaJOBOTO COJNEPXKAHMsI) MBIIMIbAKA B TBEPABIX CBHIMTYYUX
MaTepraizax (OTOMETPUIECKUM U TUTPHMETPHUIECCKIM METOIIOM C BBIICICHHEM
ero runopochUTOM HATPHU», COTIACHO KOTOPOH MPH COACP KaHIH MBIIIbSIKA OT
50 go 20000 wMr/kr ompeneneHHe TNPOBOAUTCS (OTOMETPHUPOBAHUEM
KOJUIOMJTHOTO ~ PAacTBOpa  DJIEMEHTHOTO  MBIIIbsKA, JaHHAs  METOAUKA
OIIpeNeNICHNs] JaeT HeCTaOWIIbHBIC PE3YNbTAaThl, MOATOMY OBLIO MPEAIOKEHO
MPOBOJMTE OIpENCIICHHE MEIMIbsika B auamazone ot 0,5 mo 1000 wmr/kr c
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MIOMOLIIBIO OTrOHKH apcuHa B XJ10poopMEHHBIH pacTBop
JMATUIANTHOKapOaMuHaTa cepedpa ¢ POTOMETPUYECKHM OKOHYAHUEM.

Nmeromasics MeToanka mo aHanu3y moussl Ne 031-03-177-05 «Metonuka
BBINOJHEHUSI M3MEPEHUI MacCOBOW JOJIM MBIIIbsKAa B MOYBE M MaTepHanax
CTPOMTENBHBIX ~KOHCTPYKUHMH (OTOMETPHYECKUM METOJOM» Takke He
yIOBICTBOPSCT BCeM TPeOOBaHMSIM, IIOCKOJIBKY UMeeT Y3KHHl JAMama3oH
ompenencanii B umHTepBaye oT 0,5 mo 10,0 Mr/kr, W He IOCTaTOYHO
3¢ eKTHBHYI0 MUHEpAIN3alUIo NPOObI - IPUMEHAEMast KHCJIOTHAsT SKCTPAKIH
MBIIIbSKA U3 MOYBBI HE MO3BOJIET 00ECIEUUTh KOJHMUECTBEHHBIH MepeBo Bcex
OpPTaHMYECKMX M HEOPraHWYEeCKUX COCIUHEHWH MBIMbAKa (Hampumep,
Cynb(hHIOB MBIIIbSKA) B PAacTBOPUMYIO (OpMy, a KHCIas Cpela MOBBIMIACT
JIETy4eCTh COEUHEHUH MBIIIbSKA.

B cBs13u ¢ 3THM BeTana 3ajava pa3pabOTKU METOIUK, AT OHNpeAeTIeHUs
MBIIIbSKA B pa3nH4HBIX creneHsx okuciennsa As (0, III, V) ¢ 6onee mmpoknm
JUAalla30HOM  ONPENENCHUA  MBIIbsKa ¥ CHOCOOOM  MHHEpaIM3allvy,
o0ecreunBarOIUM  MOJHOE  M3BJIEYEHHE  COCIUHEHUH  MBIIIbIKA U3
aHamm3upyeMoil TpoObl. [lo3ToMy HamMH HCIONB30BaHA OKHCIHUTEIBHO-
mIeJIOYHas  MHUHEpaJIW3alus, TPH  KOTOPOH  IPOWUCXOMUT  JECTPYKIIUSA
OpPraHMYECKHX COCIMHEHHH MBIIIbSIKA U MOJHOE PACTBOPEHUE HEOPraHWYECKUX
COeAMHEeHUI MbIlbska. VcciaenoBaHue mpouecca MHHEPATH3ALUN PAa3THUHBIX
THUIIOB II0YB KAaK C ECTCCTBCHHBIM COJICP)KAaHHEM MBIMIbAKA, TaK M C €Tro
Jo0aBKaMH, II0Ka3ano, 4YTO NPOHMCXOJUT MPAKTUYECKH IOJTHOE PAacCTBOPEHHUE
mpoObl ¢ 00pa3oBaHWEM IPO3PayHOrO HEOKPAILEHHOTO pacTBOpa, a He
9KCTPaKTa KaK B MMEIOIINXCSA METOUKAX.

MBH maccoBoil [0au MBIIIbSIKAa B TEXHUYECKUX IPOLYKTaX M OTXOAax
TUTPHUMETPUIECKUM METOIOM.

JlaHHas MeTOAMKa paccUMTaHa Ha ONpPEAENCHUE PA3MUYHBIX BAJIEHTHBIX
(hopM MBIIIBSAKA, YTO TTO3BOJISET MPOBOIUTH AHAIN3 PA3INYHBIX BUIOB OTXOMOB
U TEXHHYECCKHX MBIIIBIKCOACPKAIINX MPOAYKTOB. JlMama3oHBI OIpeneneHnit
Pa3IMYHBIX (JOPM MBIIIBSIKA TPEACTABICHBI B TA0IHIIC.

Z[I/IaHaSOHLI OHpSHGHeHHﬁ Pa3inYHbIX q)OpM MBbIIIbAKa B TEXHUICCKUX MPOAYKTAX U OTXOAaX
TUTPUMETPUICCKHUM METOA0OM

HauMeHoBaHHE KOMITOHEHTA Jlnana3zoH u3MepeHuil MacCOBOM JONH,
macc. %
MBIIIBSIK 1eMeHTHBIH (0) 20,0 - 99.5
mbIbsk (I111) 0,5-75,0
MBIIBSK (V) 0,5-5,0

AHanmu3 OCHOBHOTO BEIIECTBA B JIEMEHTHOM MBIIIbSIKE MPOBOJAT IIyTEM
OKHCJICHUS MBIIIbsIKAa B CTAHAAPTHOM PAacTBOpE OMXpoMaTa Kanus M THTPOBAHHS
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N30bITKA OKUCIUTEINS CTaHIapTHBIM PAacTBOPOM coi Mopa ¢ MHIUKAaTOpOM —
(heHMIIaHTPAHNIIOBOH KUCIOTOM.

Omnpenenenne Mbrmmbsika (III) mpoBoamiocs #Homomerpudeckn B
LIENOYHOM Cpele MO PpEeakUUM OKUCICHUS MBIIbsKa 10 MbImbsika (V)
pactBopoM Hoxa B OukapboHatHOi cpexe npu pH=8,0 B mnpucyrcrBun
Kpaxmaia.

Na;AsO; + J, + 2NaHCO; — NazAsO, + 2Nal + 2CO, + H,O

AmukBoty 10-25 cM® pacTBOpa paz6aBisioT Bogok 10 100 cM’, THTpyIOT
0,1 H HCI no metunoBoMy KpacHOMY 10 ci1abo-OpaHXeBOW OKpacku pacTBOpa.
B pactBop mobammaror 4-5 r NaHCO; u tutpyror pactsopom 0,1 H J, B
MIPUCYTCTBHU KpaxMaa.

Omnpenenenrie  Mpimbsika (V) TOPOBOAWIOCH HOJOMETPHYCCKH B
CHJIBHOKHUCIION cpene, coorBercTBytomeit 4 M HCl, no peakuuu:

Na;AsO, + 2KJ + 2HCl — NazAsOs + J, + 2KCl1 + H,0

AnnkBoty 1-25 cM® pacTBopa B 3aBHCHMOCTH OT COZCPYKAHHS MBIIIBSKA
(V) paszbasisitor Bogoit 1o 20 CM3, BBOIAT 20 cM° KOHII HCI, npubasmstor 0,5 r
NaHCO; a1st BEITECHEHHS BO3yXa, 106aBmsior 5 cM’ 20 % pacteopa KJ. TTocie
10 MHHYTHO} BBIIEPKKH B TEMHOM MECTE B KOJIOY MpuanBaioT 70 cM’ BOJbI
tutpytot 0,05 H pacTBOpoM THOCYyIb(ara HaTpUs OO ClA00 KENTOH OKpacKU
pacTBopa, Aajee TUTPYIOT B IPUCYTCTBHU KpaxMaia.

MBU koHLEHTpanuu MbIIbsIKA B IIOYBE W JIOHHBIX OTJIOKEHHIX
(hOTOMETPHUUECKUM METOJIOM.

@DOoTOMETPUYECKUIT METOZA  ONpPEAEICHUS KOHLEHTPALMU  MBIIIbIKA
OCHOBaH Ha PEakLUH 00pa30BAHUS MBIMIBIKOBHCTOTO BOAOPOJA, HOTJIOMIEHUH
ero XJOopoOpMEHHBIM pAacTBOPOM AMATWIAWTHOKapOamMmHaTa cepedpa B
MIPUCYTCTBUU JHUITWIAMHHA C O0Opa30BaHMEM KOMIIIEKCA, OKpPAIICHHOTO B
KpacHblii 11BeT. DoToMeTprupoBaHHUe MPOBOAAT Ipu A = 540 HM.

Mpusepanu3anuio HpoOsl MPOBOISIT B KOHIGHTPUPOBAHHOM pacTBOpE
IIETI0YH B TIPUCYTCTBUH OKHCIUTENEH - mepcyibdaTta Kaaus U cyiabdara MeIH.
[MogoOHBIM crocoOOM ynaercs NPOM3BECTH KOJIWYECTBEHHOE IIePEeBECHHUE
OpPTaHMYECKUX ¥ HEOPraHWYeCKHX COEJUHEHHH MBIIIbsKa B PACTBOPUMYIO
(hopMy ¥ TIOBBICUTH TOYHOCTB OIPEACICHUS.

JlaHHasT MeToAMKa IO CpPaBHEHHMIO C CyHIEeCTBYomell wnmeer Ooiee
IIMPOKUH nuamazoH ompeneneHuid ot 0,5 mo 50,0 Mmr/kr Mblmbsika B mpodax
IIOYB U JIOHHBIX OTJOXKECHWH. PacIIMpeHHBIH AMana3oH MO3BOJIIET NPUMEHATH
JAHHYIO METOJWKY IIPH aHAIIU3€ Pa3IM4YHbIX TUIIOB IIOYB, B TOM YHCJE TPyHTOB
U TI0YB IPOMBIIUIEHHBIX MIOMAA0K.

PesynbTatel onpeneneHus coaep:kaHus COeANHEHUH MBIIIbsIKA IT0 METOAY
«BBEJICHO-HAMICHO» MOJATBEP)KIAIOT MIPABUIBHOCTh MOTYYEHHBIX PE3yIbTaToB.
Meroauku OblIa anpoOHPOBAaHBI HAa PEANTBHBIX MPOOAaX MBIIIBAKCOACPKALINX
OTXOJI0B, IOYB U JIOHHBIX OTIO0XKEHUIA.
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Pa3zpaboraHHble METOAMKM JONOJHWIM 0a3y 9KOAHATUTHYECKOTO
obecriedeHHss M MCIIOJIB30BaHbl IIPM  COCTABJIEHMH  IUIAHOB-IrpaduKoB
TEXHOJIOTUYECKOIO0 KOHTPOJII M IPOrpPaMM 3KOJIOTHUYECKOIO KOHTPOJIL H
MOHMTOPUHIA.
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0.10. Pacreraes, C.H. Yepnukos, T.II. Tosokonnnkosa, B.H. Yynuc

OI'Y «['ocynapcTBEHHBII Hay4YHO-UCCIIEA0BATENbCKUA HHCTUTYT
MPOMBIIIUIEHHOH KOJI0THm», . CapaTos

CYMMAPHOE COIEP)KAHUE CEPAOPTAHUYECKHUX
COEJVWHEHMMI KAK OBOBIIEHHBINA TOKA3ATEJIb
B 3KOJIOI'MYECKOM KOHTPOJIE U MOHUTOPHUHI'E

B mnane pa3BuTUS METOJONOTUU 00OOIIEHHBIX MOKa3aTenel Kak MeToja
9KCIPECCHONW OIIGHKH COCTaBa OOBEKTOB SKOJOTMYECKOTO KOHTPONS W
MOHUTOpHHTa OBIT TPEAJIONKEH IIOKa3aTelb «o0Imas cepa» Kak CyMMapHOe
coliep)KaHHe cepaopraHnyeckux coeauHeHuil. HeoGxoauMocTh BBeAeHUS
JAHHOTO TMOKa3aTelss OOYCIOBIEHA XHMHMYECKOW creuupuKo MOBeAeHUS
CepaopraHMyYecKNX COEIMHEHUH B OKpY’Kalolled cpele, B YaCTHOCTH THOJIBI
JIETKO OKUCIISAIOTCSA B AUCYIb(HIBI, a 3aTeM CYIb(QOKUCIOTHL, a CYIb(QHUIBI — B
cyiabdokcuapl, cymbpOHBl W Takke CcynbdokuciaoTel [l], T.e. ogHH
CepocoepKalUE COCOUHEHUS B OTIMYUE OT JPYIHX KJIACCOB OPraHMYECKUX
COECMHEHUN HaxXOIATCS B CMECH C JIPYIMMHU CEPOCOAEPKALMMHU BEILECTBAMM.
[TosTOMyY BBEIEHHE IMOKA3aTellsl «OOMmasi cepa» SIBISIETCS LEIecO00pasHbIM, a
pazpaboTka METOIOB DKCIPECC-OLIEHKH COCTaBa OOBEKTOB KOHTPOJIS —
aKTyaJbHOU.
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st neneid ycTaHOBIICHUS OOIIETro yPOBHS COAEPKAHUS CEPOCOICPIKAIIIX
COEAMHEHMI B IPOMBIIUIEHHBIX BBIOpOcaXx M aTMOC(HEpHOM BO3AyXxe Oblia
pa3paboTaHa OTCYTCTBYyIOIIas paHee METOAWKAa aHauu3a  YyKa3aHHbBIX
coenuHeHni. OmpezneneHne oOIIETO YPOBHS COJEPIKAHUS CEPOCOAEPIKAIINX
COCIMHEHUH HEOOXOIMMO ISl COCTaBJICHUS M IPOBEPKH MAaTepUalbHOI'O
OGamaHca, M B KOHEYHOM MWTOre — JUIi YCTAQHOBJIEHUS COOIOACHHS
TEXHOJIOTHYIECKOro mporecca. KpoMe TOro, HpeBbINICHHE BEIWYWH OOIIETO
COZIEpXKaHMA CEPOCOAEPKANX COCAWHEHHH HaJ CyMMapHBIM COJEp)KaHHUEM
OT/ICJILHO QHAIN3UPYEMBIX WHIMBHAYaJIbHBIX COCIMHEHUH OyJeT yKa3blBaTh Ha
0o0pa3zoBaHUE paHEe HEM3BECTHOTO BEILIECTBA, YTO MO3BOJIUT MOBBICUTH YPOBEHb
AHAINTUYECKOTO KOHTPOJII 3@ TEXHOJOTHYECKHM TIPOIECCOM, HarpuMep,
yHuuToxeHust OB.

IIpu yHHMYTOXEHMH BeIlecTBa Tuma VX Hapsay C IPOU3BOIHBIMHU
MeTHI(POCHOHOBOH KHUCIOTHI MPOTYKTAMH JIETOKCHKALINH SBISIOTCS CYIb()HIBI
U MEpKalTaHbl, a HMEHHO - 2—(IM3TWIAMUHO)ITHIMEPKANTaH, KaJIueBas COlb
2—(AMATUIIAMUHO )3 TUIIMEpKaINTaHa, u 2—
(IMATHUIIAMHHO )3 THIMU300y TIIICYIb(UI. B pesynpraTe OKHCICHHSA HaHHBIX
MIPOTYKTOB 00pa3yIOTCs TUCYTbOHIB, aTKIIAMAHOCYITb(QHIBL.

n[O] 1 [O]
S—(CHCHX)y — 15> RRS(O)y ——>

- > KzSO4 + K2CO3 + K3PO4 + KN02 + KCI1 + Hzo

1

R, R = —(CHp),Cl, —(CH;),OH, -(CHp),—S— , —(CHy),NEt,,
MeP(O)(OiBu) , *(CHz)TI\‘I*(CHz)z‘ ,  —NH(CH;),OH .
(CH,),OH

Jnst OLEHKM COCTOSHHSI HPOMBIIUICHHBIX BBIOPOCOB M aTtMocdepHOoro
BO3ayXa pazpaboTaHa «MeTOUKa BBIOJIHCHUS M3MEPEHHUN COJEep)KaHHsS Cepbl
oO0meili B  TPOMBIIUICHHBIX  BBIOpocax ®  arMoc(epHOM  BO3IyXe
TYpPOHIUMETPUIECKIM METOIOM.

bazoBasi cxemMa TpOBelIEHMS aHaNIM3a COCTOsNIAa B XeMOCOPOLMH
CEpOCOZEPKAINX BEIIECTB Ha (UIBTPAX, OSKCTPAKIHU CEPOCOAEPIKAIMIUX
BEIIECTB U3 (MIBTPOB, WX OKHCIECHHE OO CYyJIb()AaTOB C MOCIETYIOIINM
TYpOMIUMETPUYECKM OKOHYaHWeM ¢ xyopunoMm Oapus. Ilpu paspaborke
METOAMKA B Ka4decTBE MOJENBHBIX COCIUHEHUH OBLIM  HCIIONB30BaHBEI
TUAPOXIIOPULL 2-(AMATUIIAMUHO )3THIIMEpKanTaHa u TaHIUTHOIN-1,2.
MpuHepanu3anus MOJIENbHBIX COEUHEHUH C HCIIOIb30BaHUEM a30THOM KHCIIOTHI
JUISL TIepeBoJia Cephl B CyJb(aT—HMOH HE Jaja IOJOXKUTEIbHBIX Pe3yJbTaToB,
IIO3TOMY OKHCJIEHHE NTPOBOJMIIN KOMIUICKCHBIM COCTaBOM OKHCIIUTENICH B Goee
JKECTKUX YCJOBMSX: HUTPATOM Kalusl U IEPEKUChI0 BOAOPOJA B LIEIOYHOM
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cpeze, JOBOJS CyXOH OCTaTOK IOCJIE BBIMAPUBAHUS PAacTBOPA JO CILIABIECHUS.
IIpaBunbHOCTD OLICHUBAJIACh METOA0M «BBEZIEHO - HaUJICHOY.
OKcHepuMEeHTAIBHO MOMy4YeHHas! 3¢ eKTUBHOCTh OKUCICHUS cocTaBuna 99%.

Crenyromeii cragueil pa3paboTKM METOAMKH CTaia oTpaboTKa criocoba
Ipo600TOOpa, CI0KHOCTH KOTOPOH 3aKioyanack B TOM, YTO CEPOCOACpIKAILUE
BEIIeCTBA B Ta3oBOIl cpele MOTYyT HaxXOAUTbCA B PasHBIX arperaTHBIX
COCTOSHHAX W XHMHYECKHX (opMax: coOiIM Cynb(GOHOBBIX KHCIOT H
aMHUHOCYIB(HUIOB — B BHJC IbUIM, BBICOKOKHUIIAIIME THOJbBI, CYyIb(UIBL,
Cynb(GOKCHIB — B BHIE a’po30jield U razo. M3BecTHO, YTO Uil yNaBIMBaHMS
mbeIIeH U a3po3onei apdexTuBHO npuMeHstores GuiasTpsl ADA-BII, xoTopsle,
B CBOIO O4Y€pellb, HE 3aJI€PXKUBAIOT I'a3bl U Maphl JIETKONETYYHX KHUIKOCTEN [2].
Jnst pemenust mpoOIeMbl YIaBIMBaHUS Ta30B U MapoB ObUIM HCIIOJIL30BaHEI
XuUMHYeckn MoauduuupoBaHHble GuabTphl. s BbLABIEHUs HauOousiee
3¢ GEKTHBHOTO XUMHYECKH MOANGMHUIIMPOBAHHOTO COpOSHTa OBLT MPOBEIACH AL
9KCIIEPUMEHTOB. B KadecTBe HOCHTENI XEMOCOPOEHTa OBUTH HCIIOIB30BaHEI
¢unbTpel THHA «Moneckun». B skcriepuMeHTax 1o u3y4eHHIo 3QQeKTHBHOCTH
XEeMOCOpOLIMH B Ka4eCTBE MOJICJIIFHOTO BEIeCTBAa ObUI MIPUMEHEH ATaHAUTHOII-
1,2. DKCIepUMEHTHl M0 YCTAHOBJIECHHIO COPOIIMOHHOW EMKOCTH OIpEIeIsIH
METOAOM «OTAYBKH» A0 TOSBIEHHA «IIPOCKOKa». ['a30-BO3AYyIIHYIO CMECH,
COJIEpIKAIIlyI0 ONpeeNIEHHOE KOIMYECTBO STaHAUTHONA- 1,2, TpoKaduBaIK Yepes3
MOTU(GHUIIPOBAHHBIC (IIBTPHl C MOMOIIBIO ACHHPATOpPa, BapbHPYs CKOPOCTH
acCIIUPHPOBAHUS, TIOPSAAOK Pa3MELICHUS U KOIMYECTBO (PrIbTPOB.

B xone mpoTekaronmx Ha QUIbTpe peaknuii STAaHIAUTHON-1,2 XHMUIECKU
CBSI3BIBAJICA U IMEPEXOnWI B (OpPMy, JIETKO PACTBOPUMYIO B COJITHOI KHCIIOTE.
IMocne »okcTpaknmuu ¢ GUIBTpa MPOBOAMIM OKHCIEHHE MOJIYYEHHOTO
KOMILJIEKCHOTO COEJIMHEHUS M OINpPENeNsId COJAEpKAHUE CEPhl B DKCTPAKTE
Typouaumerprdeckd. Kak mokaszan skcrmepumeHT, Hambonee 3(GQeKTHBHBIMU
OKa3amuch  (UIBTPHI, TPONMUTAHHBIE  MOAUMDUIMPYIOIIMM  PacTBOPOM,
COCTOSIIIUM M3 XJIOpHIa ITUHKA ¥ (OopMaliiHa, CO CTENeHbIo copOrmu 96-97%.
Jnst mposepeHHss TMPoO00TOOpA TNpPEIoKEHbl KOMOMHHPOBaHHBIE (DHIIBTPBI,
coctosimue u3 2 puiabtpoB, ADA-BII u xumuueckn MoAU(UIMPOBAHHOTO
¢unpTpa w3 TKaHM «Moneckuny. JlnamazoH W3MepsSEeMBIX KOHIEHTpAIHid
OIIpEJENsIICs, UCXOA U3 3HAYCHHMH CAHUTAPHO-TMTHEHUYECKUX HOPMATHBOB,
HopMmatuBoB [I/IB psnma mnpennpustuii XUMHYECKOH, HEPTEXMMHUYCCKOH,
MUIIEBON MpoMBIIIIeHHOCTH U cocTasui ot 0,001 mo 10,00 M/

Anpobanys yKa3aHHOW METOIUKH Ha PeabHBIX MP0o0ax MPOMBIIIICHHBIX
BBIOpPOCOB M aTMOC(EpPHOrOo BO3/MyXa IIO3BOJISIET PEKOMEHIOBAaTh ee I
UCTONB30BaHUsA B IIporpaMmax 9KOJIOTHYECKOTO TOCYAapCTBEHHOIO H
IIPOM3BOJICTBEHHOT0 KOHTPOJISE 1 MOHUTOPHUHTA.
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KOHTPOJIb TOKCUYHOCTH MPOAYKTOB I'OPEHU A
TP ONEHKE OITACHOCTH OTXOJAO0B ITPON3BO/JCTBA
MPOMBIIIJIEHHBIX ITPEJNPUATHUI PECITYBJIMKH BEJIAPYCh

KoHTponbe TOKCHYHOCTHM NPOAYKTOB TOPEHUS  SBIAETCS OJHUM W3
BaKHEHIIUX MapaMeTPOB OLEHKM SKOJOTMYECKOHl M MOXapHOH omacHOCTH
pa3NMYHBIX BEIIECTB M MaTepuayioB. J[aHHBIE O TOKCHYHOCTH IPOAYKTOB
TOpPEHHUs] OTXOJOB IPOM3BOACTBA HEOOXOAWMBI HPH OIEHKE SKOJOTHYECKOTO
pHcKa, 0OyCIIOBICHHOTO BO3IEHCTBHEM Ha OPraHM3MBl Pa3IM4HOTO YPOBHS,
BKJIIOYasi YeNIOBEKa, TOKCHYHBIX MPOJYKTOB TOpeHHs, oOpasyromuxcsi B
pe3yibpTaTe YTHIM3aIMU IIyTeM COKHTaHUS WM CIy4alHOrO BO3TOpaHHSA
OTXOJIOB IIPOM3BOJCTBA MPEANPHUATHH Pa3IM4HOrO npodus
(BaroHOpeMOHTHBIX, JIepeBo00padaTHIBAIOIINX, SHEPreTUYECKHUX,
HedTenepepabaThIBAIOIIUX, TPHOOPOCTPOUTEIBHBIX U T.1.).

Ha Teppuropuum benapycu  TOKCMYHOCTb  HPOAYKTOB  TOPEHUS
OlpesieJIsieTCsl B HAcTOsIIee BpeMs OHONOTMYECKHMM METOAOM MO JBYM
mapaMeTpaM: MoKa3aTen0 TOKCHUYHOCTH M COAEPIKaHUI0 KapOOKCUreMoraoouHa
B KpOBH MOTHOMIMX MOAOMBITHBIX >XUBOTHBIX [l]. Tlokazarenb TOKCHYHOCTH
npoayktoB ropenust (Heysp) Tpu 3TOM ompesenseTcss Kak OTHOIICHHE MacChl
Marepuaia K o0beMy 3aMKHYTOI'O IPOCTPAHCTBA, B KOTOPOM OOpa3yromiuecs
IIpU TOPEHUH ra3000pa3Hble MPOMYKTHI BBI3BIBAIOT Iubens 50 % MOmOMBITHBIX
KUBOTHBIX (BO BpeMs JKCIIO3UIMK M B TCUCHHE MOCIEAYIOMUX 2 Henens). Ha
OCHOBaHHMH IOJly4YEHHOTO pe3y/lbTaTa JENaeTCsl 3aKIIOUEHHE O TOM, K KaKOH
Ipynmne TOKCHYHOCTU TNPOAYKTOB TOPEHHMs M K KaKOMY KJacCy ONAacHOCTH
OTHOCUTCA  WCHBITBIBaeMBI  Marepuan.  OmpeneneHue — COICpIKaHHA
KapOOKCHT€eMOTTIOONHA B KPOBH ITOTHOIINX >KUBOTHBIX IPOBOAUTCS AT OLICHKH
BKJIaJa OKCHIa yriepoja B TOkcuueckuil s>dpdexr. B Tex cmywasx, xorga
coziepkaHne KapOOKCHTeMOrIoOMHA B KPOBU JKMBOTHBIX cocTaBisier 50 % u
BBIIIIE OT OOINETr0 COAEp’KaHWSA TI'eMOTIIOOWMHA, CUYUTACTCS, YTO TOKCHYECKUit
3¢ deKT MpoIyKTOB ropeHus 00yCIOBIUBACTCS, B OCHOBHOM, AehicTBueM CO.
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Buonormyecknii MeTOJ yHHBEpCaJieH W 00ecCIeYHBaeT IOCTaTOYHO
00JIBIIYI0 TOYHOCTh OMpEIeNeHUs] TOKCHYHOCTU MPOJAYKTOB TOPEHHsSI, KOTOpast
3aBHCHT HE TOJBKO OT TOKCHYHOCTH OTACIbHBIX KOMIIOHEHTOB, HO W OT
XapakTepa WX KOMOMHHPOBaHHOTO JeicTBHA. OXHAKO 3TOT METOA HMeEeT U
CYLICCTBCHHBIC ~ HEIOCTATKU: PACXOJOBAHUE JKMBOTHBIX B  PYTHHHBIX
UCTBITAHUSX (A7 aHalM3a OJHOro Marepuana Tpedyerca okoso 100 Genmbix
MBIIIEH) U JIATENBHBIE CPOKU SKCIIEPUMEHTOB (TIPOBEICHIE OTHOTO HCIBITAHUS
3aHMMAaeT OKOJIO 3 Hellenb).

OnucaHHbIE B IJIUTEPAaType pPacYeTHO-IKCIICPUMEHTAJBHBIC METOJBI
OCHOBaHBl Ha ONpEACNCHHH TOKCUYHOCTH TPOIYKTOB TOPEHHS BEIIECTB H
MaTepHaJoB II0 COCTaBy Ta30BOM CMECH C HHTEpIpETarield IT0y4eHHBIX
Pe3yIBTATOB IO MOZAECTSM, YYUTHIBAIOIINM (paKIHOHHEIC 3()(EKTHBHBIC O3B
(FED) [2]. IIpennaraeMbie MeTOABI HE TPEOYIOT 005A3aTEIBHOTO HCIIOIb30BAHHUS
JKUBOTHBIX M O00OECHEYMBalOT Mallble CPOKH TIPOBEICHUS JKCIIEPUMEHTOB,
HEOOXOIMMBIX IS aHayim3a oxHoro Mmartepuana (1-3 mgus). OmHako, YTOOBI
HCTOJIB30BaTh METOJBI, TpeIiaraeéMble B MEXKIYHAPOJHBIX HOPMATHBHBIX
JIOKYMEHTax Ha MpaKTHKe, HeOOXOUMO UMETh JOMOTHUTEIbHOE 000pyI0BaHIE
1 TIPUMEHSTH CTICUATBHO pa3paObOTaHHbIC METOIUKH IS OTIPEICTICHHS COCTaBa
ra3oBoil CMECH.

Buenpenne pacueTHO-DKCIEPUMEHTAIbHOTO METOJla Ha TEPPUTOPUH
Pecybnuxu benapych criepkuBaeTcs OTCYTCTBHEM MeTOAMUYecKoi Oassl. Jlist
pa3paboTKH 3TOTO MeTojda HEeoOXOIWMMO OBLTO, TpeXae BCero, MMeTh 0asy
JAHHBIX, COJCPXAUIyl0 HWHPOPMAIMIO O TMapamMerpax TOKCHYHOCTH H O
KOJIMYECTBEHHOM COCTaBe 00pa3ylolleiics MpHu TOPEHUH Ta3oBOH CMeCH. ITO
TpeOyeTrcst s YCTAHOBJICHUST B3aUMOCBS3H MEXIy MapaMeTpaMyd TOKCHUYHOCTH
W COCTaBOM Ta30BOH (ha3sl M pa3pabOTKM MOICTH Ui ONpeAeTICHUI
TOKCUYHOCTU MPOAYKTOB TOPEHHsI PacCUeTHO-IKCIEPUMEHTAIHHBIM METOAOM,
KoTopas  o0ecreuynBaeT  HAWIYUYNIYI0O CXOJUMOCTH C  pe3yJbTaTaMy,
MOJIy9eHHBIMU TPH  OTPEACTCHHH TI0Ka3aTelsl TOKCHYHOCTH W TPYIIIBI
TOKCHYHOCTH C UCIIOJIb30BAHUEM MOIONBITHBIX JKHBOTHBIX (MBIIICH).

Jns pemieHus TOCTaBIEHHBIX 3aJay ObUla W3rOTOBJIEHA YCTaHOBKA,
KOHCTPYKIMSI KOTOPOH TMO3BOJISIIA HApsAy C ONpEAeiICHHEM IOKa3aTels
TOKCHYHOCTH TPOAYKTOB TOPCHUSI OMOJIOTHICCKAM METOJIOM B COOTBETCTBHU C
[1] aHanu3upoBaTh COCTaB 00pa3yrOLICHCs IPH ropeHun ra3oBoi cmecu. CoctaB
CMECH aHAIM3UPOBAJICS TI0 Pa3padOTaHHON HAMU METOJUKE, KOTOpasik BKIIOYAeT
Tpu craguun — ompeneneane CO, CO,, O, NO, NO,, SO,, HCN u
(dopmarnpreruia ¢ MOMOLIBI0 HHCTPYMEHTAIBHBIX METOJOB (IPEIyCMOTPEHO
HCTMONb30BaHUE TPAAULMOHHBIX ra30aHaan3aTopoB M CHCTEMBI MOHHTOpPUHIA
BeIOpocoB OPSIS), cramuio mpoboorbopa u omnpenenernne HCI, HBr, HF u
aKpoJieHHa c TTOMOIITHIO XAMUKO-aHAJTATHICCKIX METO/IOB
(criekTpopOTOMETPHYECKUX U MOTEHIIHOMETprYecKuX) [3].
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Brun  mpoanamusupoBaHel Oonee 160 pasNMYHBIX  MAaTEpPHAIOB,
KJIacCU(UUNPOBAHHBIX 10 MUMEIOIIEeHCs MHPOPMALMK O XMMHYECKOM COCTaBe
BEIIIECTB, ABJLIONIMXCS Y HUX 0a30BBIMH. J1J1s1 MiccIeoBaHHUSA OBUIN OTOOPAHBI 1
OO0BEMHEHBI B TPYIIIBI MaTepUalbl OCHOBOM KOTOPBIX SIBIISUIMCH: LIEJUTIONO03a,
MOJIMKApOOHAT, IOJMITHIEH, IIOJMCTHPOJI, MOJIUIPONHIICH, NOJINBUHUIIALCTAT,
MOJIMypeTaH, TOJIMaMHJ, MOJIHMAMHUAHBIE M SHOKCHUAHBIE CMOJBL, T.€.,
COJIepIKaIllue COEAMHEHHUS C YIIIEPOAOM, BOJOPOAOM, KHCIOPOAOM U a30TOM.

Ha ocHOBaHMHM SKCHEPHMEHTAIBHBIX pPE3YNbTAaTOB, MOIYYEHHBIX MpHU
UCCJIEOBAaHUM TOKCHMYHOCTH OHOJIOTMYECKMM METOJOM M COCTaBa TIa30BOM
(a3pl, OBUTH NPOAHATU3UPOBAHBI MOJENH, MpEAsiaraeMble paHee JUIS OIECHKH
FED npu omnpeneneHuH MoOKa3aTelss TOKCHYHOCTH INPOAYKTOB TOPEHHs IO
COCTaBy Ia30BOH cMecH [2], M Ha NX OCHOBE pa3paboTaHa cOOCTBEHHasI MOJICTIb,
YUUTHIBAIOIasl JOCTOMHCTBA U HENOCTaTKM MOJeNel, ONHCaHHBIX paHee. B
MpeylaraeMoil HOBOM MOJIENM TIPH ONpPEeNICHWH IT0Ka3aTelsl TOKCHYHOCTH
MIPOAYKTOB TOPEHUSI PACUETHO-IKCIIEPHUMEHTAIBHBIM METOJOM PEKOMEHIYETCs
ompenensaTh B oOpasyromeiics razoBoit cmecu coxepxkanne CO, HCN, NO,
SO,, HCIl, HBr, HF, dopmanpaeruaa u akpojeWHa, a TaKKe YyYUTHIBATh
koHTeHTpamio O,, © TOT (akT, 4To TokcmdHOCTE CO HM3MEHsSeTCsS 1Mo Mepe
BO3pacTaHusl cojepxkanHuss B razoBoil cmecu CO,. 3aKOHOMEPHOCTBH TAaKOIo
M3MEHEHUs IS MbIIel OblIa yCTaHOBIEGHA HSKCIEPUMEHTATbHO H OIHCaHa
MaTeMaTHdeckd. lcmomp3oBaHMe TIpH  pa3paboTKe MOJENH  JaHHBIX,
MOJYYEHHBIX B OKCIHEPUMEHTAaX C MBIIIAMH, TO3BOJIUT B JallbHEWIIEM, NpH
HEOOXOIMMOCTH TOATBEPXKICHHS pPE3yJbTaToB, IOJYYECHHBIX pacyeTHO-
9KCHEPHMEHTAIBHBIM METO/OM, HCIOJIB30BaTh CTAHAAPTHBIN Omoiorndeckuii
METOJ, MPEINHCHIBAIOIINI MCIIOIB30BaTh B KAYECTBE MOIOMIBITHBIX XKHBOTHBIX
OerpIx MpIrei [1].

Brnepsble 6bUIO MOKa3aHO, YTO OMpENeNeHHe MOKa3aTeNlsl TOKCHYHOCTH IO
COCTaBY Ta30BOH CMECH C HCIOIB30BAaHHEM DPACUETHBIX MOJENeH rapaHTHpyeT
Oomee  KECTKMH KOHTPOIb TOKCHYHOCTH TPONYKTOB TOPEHHSA, YeM
Ouosoruueckuii MeTos, a He Ha00OPOT, KaK CUUTAIOCH paHee.

ITonmy4yeHHBle pe3ynbTaThl HEOOXOAMMBI JUI JanbHelmied paboTel MO
co3mannio B Pecrmybnuke bBemapych  oTBeHaromero - MexmayHapOIHBIM
TpeOOoBaHUAM pacyeTHO-3KCIIEPUMEHTAIILHOTO MeTozAa onpeeneHus
TOKCUYHOCTU MPOAYKTOB TOpPEHMS Pa3IMYHBIX BEIIECTB U MaTepHaJIOB.
Vicnionb30BaHKE TaKOTO METO/IA MTO3BOJIHT HOIy4aTh JaHHBIE, HCOOXOJUMBIE IS
OLICHKU ITOTEHIHAJIBHOTO 3KOJOTMYECKOTO0 PHCKA, OOYCIIOBIEHHOTO T'OPEHHUEM
OTXOJIOB IIPOM3BOJICTBA PA3IMYHOIO COCTaBa (MPH WX YTHIM3ALMH WIA INIpU
CIly4ailHOM BO3rOpaHMM) HAa COBPEMEHHOM YypOBHE 3HaHHMH 0Oe€3 MaccoBOTro
pacxXoJOBaHMWA TIOAOMBITHBIX KMBOTHBIX (MBIIIEH) TIPH  CYIIECTBEHHOM
COKpAIlIEHNU CPOKOB HKCIIEPHMEHTA.
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C.M. CeanoBckas

YO «Burebckuii rocyapcTBeHHBIN yHEBepcuTeT M. [1.M. Mamieposay,
benapycs

0 BO3MOKHOCTHU UCHOJIb30BAHUSA KYJIBTYPbI
KHUTAMCKOI'O JYBOBOI'O HIEJKOIPSIJIA
(ANTHERAEA PERNYI G.-M.) VIS MOHUTOPUHT A
OKPYKAIOIIEN CPE/IbI

Kuralickuii  nyOoBwlii  wmenkonpsin (Antheraea pernyi G.—M.) -
MIPAKTUYECKU LICHHBIM BUJ, UMEIOIIMN IPOMBILIUIEHHOE 3HadeHue. 13 KOKOHOB
MTOJIyYalOT TEXHUYECKHE IIEIKOBBIC HUTH, MEAWIIMHCKHAN MIOBHBIA MaTepHhal,
LICTIKOBBIC ~ TKAHW, KAYECTBCHHBI TPUKOTAX, MPOTCHHBI MIeTKa I
KocMeTHuecKkux cpeacTB [1]. Kykomka MOXKeT CIy>KUTh UCXOIHBIM CHIPBEM IS
MOJy4EeHHUs] TMPErapaToB IO BBHIBEJCHUIO pPAaJMOHYKINIOB W3 OpraHn3Ma
YeII0BEKa, TOBBIIICHUIO €r0 MIMMYHUTETA U PEAYIPEKICHUIO OHKOJIOTHYECKIX
3a0oneBanuii [2]. Takum oOpa3oM, HCCIEIOBAHUS MO CO3AAHUIO KYJBTYpPBI
nyboBoro mienkonpsiza B bemapycu, mpoBoauMele Ha kKadenpe 3oosorun YO
«BI'Y um. I1.M. MamepoBa» B Teuenue 30 net, BecbMa akTyaibHHI [3, 4]. MbI
MpeJJlaraeM HKCIONB30BaTh KYJIbTYPYy KHTaHCKOro JayOOBOTO MISIKOMpsiIa
(Antheraea pernyi G.-M.), 0COOCHHOCTH OHOJIOTHM M DKOJOTUH KOTOPOTO
XOPOIIO M3Yy4YeHBI, B KA4eCTBE TECT-00BEKTa IS ONpeAeTIeHuUs] M30BITOYHOTO
KOJIMYECTBAa HHCEKTUIHOB OMOIOTHYECKHM METOIOM. V3BECTHO, YTO arOHUCTEI
9KIMCTEPOUIOB, CO3aHHBIC M HCIBITAHHBIC HA HACEKOMBIX B MOCIIEIHEE BpeMs,
IpY KHIIEYHOM CIOcoOe MPHUMEHEHHUs TNPHUBOMAT K IPEKICBPEeMEHHOI
AaHOMAJbHOM W JIeTalbHOM JIMHBKE, a TaKke CHIBHOMY CHIDKEHHIO
BBEDKMBAeMOCTH. BaXHOH OCOOCHHOCTBIO [IICHCTBUS pErylsiTOPOB pocTa U
pa3sBUTHS HACEKOMBIX SBJISETCA HUX CIOCOOHOCTh BBI3BIBATH OTCPOUYCHHBIE
3¢ eKThI, KOTOpble MPOSIBIAAIOTCA Ha Oojiee MO3THHUX CTAAMAX Pa3BHTHUS IOCIE
npoBeficHHON 00paboTku [5]. TlosToMy s monHOro anHamu3a 3ddekra
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JNCHCTBUST TOPMOHONOZOOHBIX COCIMHCHWH Ha MOMYJIHI0 HACEKOMBIX
He00XO0I1M MOHUTOPUHT B TEUEHUE BCETO Pa3BUTHSI HACEKOMBIX 00paboTaHHOTO
MOKOJEHNI M Tocnexyromero. KympTypa m1y0oBOro menkomnpsiia IOCTaTOYHO
ymoOHa Al TPOBENCHHS WCCICHOBAaHWN TaKOro poja, TaK Kak JaHHOe
HACEKOMOE XapaKTepU3yeTCs PsIOM pPa3oOIICHHBIX APYr OT Jpyra craauit
pa3BUTHSA, OTHOCUTEIBHO HEOONBIIUM IMKJIOM pa3BUTHSA, IOCTYMHOCTBIO
pa3BezieHHs, KOTOpasi IO3BOJISET OCYIIECTBIATH OMBIT C OOIBIINM KOIHIECTBOM
oco0eif, 9TO TPHUIACT OIBITY BBICOKYIO CTEIIEHb JOCTOBEPHOCTH. B cBs3M ¢
BBINICH3IIOKCHHBIM IIETIBI0  Hallel pabOThl SBISACTCS W3YYCHHE BIHMSHUS
arOHHCTOB 3KIUCTEPOHIOB Ha MTOKA3aTeNN Pa3BUTHA AyOOBOTO MISIKOMPsIIA I
OIIpeIeTICHNs CTENICHN X OTCPOYEHHOTO BO3JCHCTBHS KaK PEryJIATOPOB pOCTa H
pa3BUTHS HAaceKOMBIX. VcclieoBaHMs TPOBONWIM Ha TyceHWIax | Bo3pacra
cpady I@OCle BbIXOJa U3 sil[a, TaKk KaK OHH BBICOKOYYBCTBUTEIBHBI K
BO3AEHCTBHIO HEOIATONPUATHBIX (AKTOpOB OKpykaromei cpensl. Kopm
OIMHAKOBOM Macchl (my0 depemrvatweiii  (Qercus robur L.) u Oepesa
6oponaBuatas (Betula pendula Roth.)) ams TOMBKO OTPOAMBIIMXCS TYCEHHUII
00pabaTeIBali OJHOKPATHO BOIHBIMH pAcTBOPAaMH HOBEHIIETO aroHHCTa
skauctepounioB 1,2-6mc-(3-meTokcnben3onn)-1-tper-Oytunruapasuna 0,01%,
0,1% wu 1% KOHIEHTpalMH, CO3JaHHOTO B JIA0OPaTOPUH  CHHTE3a
skaucTepounioB MHcturyra Ounoopranmueckoit xumumu HAH PB  mopg
pykoBoacteoM n.x.H. H.B. KoBranko, KoTopble HCIONb30BAIUCh Kak
MOJIeNTbHBIe KCeHOOMOTHKH, W CKapMJIMBAIM B Havajie pa3BuThsA. Habmomgamm 3a
TYCCHHIIAMH B TEYCHHUE BCETO MEPUOIA PA3BHUTHSL.

B pesynbrare HamUMX UCCIEJOBAHUU  YCTAHOBIEHO, 4YTO IIOCIE
oTpeOJIeHNns B MHUILYy KOpMa, 00pabOTaHHOTO arOHWCTOM JKANUCTEPOHIOB 1,2-
6uc-(3-meTokcubOeH30mn)- 1 -rpeT-0yTrruapasuaoM B kKoHmeHTpamuu 0,01%,
MOKa3aTeld MPOAODKUTEIBHOCTU Pa3BUTUS, CMEPTHOCTH, MAacChl TyCEHHI]
nepes 3aBUBKOH M MacChl KOKOHOB HE OTJIIMYAIOTCS OT TAKOBBIX B KOHTPOJIE Ha
JIBYX KOPMOBBIX pacTeHISIX (Tabnuia).

[Ipn nuranum muctom 1y6a, obpaboTanHoro pactsopom npenapara 0,1%
KOHIIEHTpalluy, HaONofanach 3ajepikKa pa3BHTUS TYCEHHUI] Ha 9 CyTOK IO
CPaBHEHUIO C KOHTPOJEM. 3a BECh TIEpUOJ] pa3BUTHs OrHOI0 Ha 27% OonbIire
ocobeif. Macca TyceHHWII mepen 3aBUBKOW B ombITe Ha 15% MeHbIIe Mo
CPaBHCHHUIO C KOHTpOJIEM, a Macca KOKOHOB — Ha 30%. Ilpu yBennuenun
KOHIIEHTpallMu pacTBopa mpenapara B 10 pa3 (1%) HaOmromanock 3aMenieHue
pasBuths TyceHWN Ha 10 CyTOK MO CpaBHEHHIO C KOHTpOJIEM, YBEIHMYCHHE
cMepTHOCTH Ha 50%, yMeHbIIEHHE MacChl TyCEHUIl K KOHILy pa3Butus Ha 20%,
Macchl KOKOHOB — Ha 40%. B ombiTe Ha OGepese mocie MonajaHus B OPraHu3M
ryceHul] pactBopa coenuHeHust 0,1% KOHIEHTpamuu MPOAOKUTENLHOCTh UX
pa3BUTHS yBENUYMIAch Ha 5 CYTOK, CMEPTHOCTh Bo3pociaa Ha 42% no
CPaBHCHHUIO C KOHTPOJEM, Macca T'yCEHHI] Iepei 3aBHBKOM YMCHBIIMIACH Ha
30%, macca kokoHOB — Ha 45%. BoszzeiictBue 1% pacTBopa mpemnapara BbI3Bajo
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YBEINYEHHE CPOKOB Pa3sBHUTHS Ha 6 CYTOK, BO3PACTAHHE CMEPTHOCTH OIBITHBIX
ocobeil Ha 69% MO CpaBHEHHIO C KOHTPOJIEM, CHIDKEHHE MAacChl TYCEHHI[ K
KOHIy pa3BuTusA Ha 35%, Macchl KOKOHOB — Ha 55%.

Bnusizue aronucra sxancrepounios 1,2-6uc-(3-metokcubensonn)- 1-tpeT-0yTriruapasuna
Ha HPOIIECCHI KU3HECATELHOCTH KUTAlCKOr0 JiyOOBOTO HICIKOIIpsIa

Konnen- l'ipgfgmﬁ- CMepTHOCTB Macca
Kopmosoe Tpauus CIIbHOC CpTHOC I'yCEHHI] Macca
pasBuTHS T'yCEHHULL,
pacTeHue PacTBOPOB Iy CeHMUIT % nepen KOKOHOB, T’
% Y ? 3aBUBKOM, T
CyT.

0,01 58,02+ 1,12 5,4+0,1 10,79 + 0,63 5,15+0,11
Jy6 0,1 66,43+ 1,15 | 31,1+0,2 9,75 £ 0,95 3,71 £0,14
YyepeIrdaThli 1 67,44 +£0,96 | 54,8+0,2 9,13+0,52 3,25+0,24

KOHTponb | 57,04 + 1,05 3,9+0,1 11,41 £ 0,85 5,31+£0,17

0,01 64,50 £ 1,25 8,5+0,1 13,23 £0,37 6,45+0,10

Bepesa 0,1 6839+ 1,12 | 485+03 | 9,53+028 | 3,58+0,10

Goponasuaras 1 69,75+1,03 | 75,8+0,3 8,83 +£0,63 3,06 £ 0,07

KOHTposb | 63,55+ 1,12 6,4+0,2 13,69 £ 0,47 6,70 £ 0,09

Crnenyer otMeTHTB, 4TO 1% pactBop 1,2-0mc-(3-MeTokcnbeH3omn)-1-Tpet-
OyTwirnapasuHa B OoJblIeH CTENEHM OKa3aJl OTPULATENbHOE BIHMSHHE Ha
MPOIECCHl  JKU3HENesATeNbHOCTH Mmenkompsga, dem 0,1% pactBop, dro
TIOATBEPKIACTCS BO3pAacTaHUEM CMEPTHOCTH TyCeHHI] (B cpeaHeM ay0, Oepesa)
Ha 25%, YMEHBIIEHUEM UX Macchl K KOHILY pa3BUTHs Ha 8%, Macchl KOKOHOB —
Ha 14%. IIpu nmurannu nmuctom 6epesbl, oopadoTanubM 0,1% u 1% pactBopamu
mpemnapaTa, CMEpTHOCTh I'yCeHHMI] Beimie Ha 15 m 21 %, macca TyceHHn mepen
3aBuBKOM HImKe Ha 3 W 4 %, macca KOKOHOB MeHpmie Ha 4 m 6 %
COOTBETCTBEHHO IO CPaBHEHMIO C TNHUTAaHHEM JIHCTOM Jy0a, 0O0paboTaHHOTO
aHAJOTMYHBIMU pacTBopamu. CrenoBaTelbHO, KOPMOBOE PACTEHUE OKa3bIBAaeT
KOppenupyloiee BIMSHHE Ha OWOJOrWYecKHe MOKa3aTeld  Pa3BHTHUSL
HACEKOMOT0 — NMUTaHHE JINCTOM Jy0a ociabiseT OTpUIATEIbHOE BO3JCHCTBHE
aroHNCTa Ha Pa3BUTHE LIEJNKOINpsJa, NUTaHUE JIMCTOM Oepes3bl ero yCHIIMBAeT,
YTO, BO3MOXKHO, JAOCTUTAeTCAd B pe3yibTaTe OOJbIIed MUTATEIbHOM IEHHOCTH
nucta gy0a IO CpaBHEHHIO C JIMCTOM Oepesbl, Tak Kak JHCT Ayba oOmamaer
Gosiee ONTUMATBEHBIM COOTHOIIEHHUEM OCIIKOBBIX M YTIICBOAHBIX COCMHEHUH.

Takum o00pa3oM, € y4yeTOM H3MEHEHUs OHOJOTMYEeCKHX IOKa3aTenei
pa3BUTHA AyOOBOTO MICIKONPsIA TOA BO3ACHCTBHEM aroHHCTa SKIHCTEPOUIOB
1,2-6uc-(3-metoxcubensomn)- 1 -tper-OyTrnruapasuna 0,1 u 1 % KoHIeHTpam
KyJIbTypa JQHHOTO HaceKOMOTO MOXXET CIIY)KUTb OOBEKTOM ISl MOHMTOPUHTa
OKpY>KarolleH cpe/ibl Ha HaIN4Ke KCeHOOHOTHKOB.
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M.B. Teaernna
OH3HKO-TEXHUYECKHII HHCTUTYT, T. MI’KeBCK
BU3YAJIN3AIMA JAHHBIX 9KOJJOT'HYECKOI'O MOHUTOPUHTI A

KavecTBO M 3HAYMMOCTH MOHHTOPHHIOBOW HPOTPaMMbl B 3HAYNTEIbHOMH
CTEIEeHH 3aBUCAT OT e MH(YOPMALMOHHON OCHOBBI, ONpeeIAoIIel IPoLeaypsl
cbopa, aHaNM3a, W WHTEPNPETAIMH MJAHHBIX, CTPYKTYpYy HX XpaHEHUS W
TIPE/ICTaBICHHMS, UHTEP(ENHC U MOPSJOK paboTHI ¢ TaHHBIMH.

MonuTOpUHrOBast MHpOpPMALUs cOOMPaeTCsi 0 TOYEUHBIM, IUIONIATHBIM
U TIyOMHHBIM 0oOBekTaM. I'paduueckas mHpOpManms B BUAE Pa3HOOOPA3HBIX
KapT SBJIACTCS CYIIECTBCHHBIMM [JAaHHBIMA W MPEICTaBISAET pabodmid
WHCTPYMEHT I OOJIBIIMHCTBA 3a7ad MOHHUTOPHMHIA. BaXHBIMH SIBISIIOTCS
MIPOLEyPhl TPOCMOTPa U OTOOpaXKeHHss MOHHUTOPHHTOBOH HMH(OpMAalUH, Tak
KaK OHHM JJAIOT BO3MOXXHOCTH OILIEHHUTH HPOTPECC, SBOJIONHIO W TCHICHIUH B
Pa3BUTHU COOBITHH M CHTyauui. AHamm3upyemasl nHQopMaIys JODKHA UMETh
BO3MOKHOCTb IIPEACTABIECHHUS B (OpMe KapT, CHUMKOB, I'padukoB W TaOIwIl.
ITosToMy omHMM H3 Hambojee BaXHBIX OJOKOB CHCTEMBI SKOJIOTHYECKOTO
MOHHUTOPHHTA SBIISETCS TOACUCTEMA BU3YATIM3AINH TaHHBIX.

B nanHoit paboTe paccMOTpPEHO MPEACTaBICHHE JAHHBIX 3KOJIOTMYECKOTo
MOHHUTOpUHTa OOBEKTa YHHUTOXKEHHs xumuueckoro opyxusa (OYXO).
Bxopsmiast B cocTaB CI0XKHOW CHCTEMBI NMPOM3BOJCTBEHHOTO 3KOJIOTHYECKOTO
MOHHTOPHHIa CHCTEMa BH3YalIM3allid JAHHBIX HCIIOIb3YET BEKTOPHBIC CIIOH
KapThl MECTHOCTH M TEHIUIaHa OO0BbEKTa, COo3JaHHbIe B Kommepdueckod [MC
Maplnfo. Pa3pabGoTaHel HMHCTPYMEHTH! Ui pa®OThl C KapToil: IOCiIOWHas
BH3yaJIM3alnsi, BO3MOXKHOCTh BH3YQJIM3AIlMH OTICIBHBIX CIIOEB, HW3MEHECHHE
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mopsiiKa BH3YaJTU3aIHN CIIOCB, YBEIUYCHHE, YMCHBIIICHHE,
nobapnenue/ynanenue cioeB. 1o koopauHaTaM u3 0a3bl JaHHBIX Ha KapTe
0TOOpaXXaloTCsl MyHKTHI MPOoO00TOOpa M PaCTONIOKEHHE aBTOMATH3UPOBAHHBIX
CTallMOHAPHBIX TTOCTOB.

Jus ynpamiieHHs HpPOLIECCOM aHaiu3a U 0OpabOTKU NAHHBIX C IIETIBEO
pacuera peanbHbIX BHIOPOCOB, MHTEIPANIbHBIX [MOKA3aTelNeii 3arpsi3HEHUSI CPEIIbI,
BEISIBIICHHSI CIy4aeB NPEBBINICHUS KOHTPOJBHBIX 3HAUYCHWH YCTaHOBJICHHBIX
I[AK npexycMoTpeHa BO3MOXHOCTH BH3YalIM3allMy JTAaHHBIX B BHIE Tpaduka 3a
000l BPEMEHHOW IIEPHON MOHHTOPHHIa OOBEKTa KaK IO OTACIBHOMY
KOMIIOHEHTY, Tak U obmero. st moctpoenus rpaduka (TpeHaa) HeoOX0IuMO
BEIOpaTh: cpely aHaim3a (II09YBa, CHET, BO3/IyX WM BOZA), BDEMEHHOI Iepro 1
aHamm3upyemoe BemiecTBo (puc. la). I'paduk crpourtcs s BEIOpaHHOTO Ha
KapTe IMOJIb30BAaTEIEM MyHKTa MOHUTOPHHIA 110 3HAYCHUSM, HOPMHPOBAHHBIM
otHocuTensHO TTIK.

Ananiz | PazpaboTaHsr WHCTPYMEHTHI
paboTel ¢ rpadukoM: AeTanM3anusg U
BH3yaJIM3alisl YHCIOBBIX 3HAUYCHHH.
[TpexycmoTpeH BBIOOp BHIA aHANIH3A -

Cpena

|ATM0cq:epr|ﬂ EO3AYN j

BENEEED [0 OJHOMY BEINECTBY WIIM OOLIMIA.
| 3o = O6muii  aHaoM3  MOJpa3yMeBaeT
L/ Dl axane oTOOpaXkeHMe B OKHE TIpa(uKoB
o e M3MEHEHUsS]  KOHLIEHTPAllUd  BCEX
= |m,m,gnm j| 000 [ == aHAJIM3UPYEMBIX BEIIECTB B JaHHOM
e [1501 7007 = 10000 IYHKTE MOHUTOPHUHTIa (puc. 2).

Ilpu npoBeAeHHH  HKOJOTHYECKOTO
A% nakwe hd MOHHMTOPHHTa 0TOOP MPoO MPOHCXOIUT

JOCTATOYHO YacTo. ABTOMATHYECKHUE
KOMIIJIICKCBI HpOI/I3BOJISIT 3aMep B TOYKC
0oTOOpa C HHTEPBAJIOM JIO JECATH

a) IaHeJb JIMaJIoroB BEIOOpa

[~ Toneka ACME
" Mo makc. sHaveHHAM

(¥ Mo cpeqHu SHaYEHMAM MUHYT. ITpu BU3yaJIbHOM
o aCIIpCACICHUHN 3arpsA3HCHUA B
0) mnaHens BbIOOpa 3HAYECHHH MJIs pacnpen p
MHTCPIIOJISIIHT J0CTAaTOYHO IPOAOKUTCIIBHOM
Puc. 1. [Tanenu UHCTPYMEHTOB BPEMCHHOM HMHTEpPBAJIC MOKHO HE
3aMCTUTH

KpaTKOBpEMEHHBIE  3almoBble  BBIOpOCH. IlooToMy B OkHe rpaduka
MPEIYCMOTPEHO OTOOpa)KCeHHE MAaKCHMAlbHBIX, MHHHMAIBHBIX H CPECTHHX
3HAYCHUH.
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Bpenma

Yrkasarent OueHksr
01.01.2007 19:25:04 M akcumanshoe: 096069295

CpeaHee: 0,54698359
T2 MuHnmaneHoe: 013831072

Puc. 2. OkHo IIOCTPOCHUS TPEHAA 10 ABYM aHAJIU3UPYCEMbIM BCIICCTBAM

JUis mpeAcTaBiieHWS W BH3YaJbHOH OIEHKH IAaHHBIX AKOJOTHYECKOTO
MOHMTOPUHIa OJIHOBPEMEHHO IO BCEM TOYKaM OTJEJIbHO B3SATOW CpeJbl aHAIM3a
pa3paboTaH pexxuM OTOOpaXeHUs MPOCTPAHCTBEHHOI'O paclpeNeNieHHs NaHHbBIX
Ha MECTHOCTH U Ha T'eHIUIaHe 00BEKTa.

Tak Kkak @IpU NOCTPOECHUM IPOCTPAHCTBEHHOH MHTEPIOIALUOHHON
KapTHHBI paclpelesieHusl JaHHble JUIsl MHTEPHONALMU JOJKHBI HUMETh OJIHO
3Ha4YeHHe B BRIOPAHHOM cpejie MO BeLeCTBY aHalK3a, A BU3yalu3alll 3a BeCh
BBIOpDAaHHBIN  TEpHON  NPEAYCMOTPEH HHCTPYMEHT BBIOOpAa  3HAYEHUS
MaKCHMaJBHOTO 3a BBIOpAaHHOE BpeMs aHalli3a WM BBEIYHCICHHOTO CpPEIHETO
3HAYCHUs JUIs KaxI0i Touku (puc. 10).

Hns  ompeneneHuss 3HaueHHA B KaXAOH TOYKE aHaJIU3UPYEMOIO
MPOCTPAHCTBA TPHUMEHEH METON JHHEHHOW uHTepnoasuuu. Paspaborana
HacTpauBaemas  IBeToBas  wikama. IIpocTpaHCTBeHHas  BH3yalM3alUs
pacripefeNIeHUs] pacUeTHBIX JaHHBIX 110 BBIOpPAHHOM cpefie aHalu3a U BEIIECTBY
npouzBoautcs ¢ yuerom [1JIK B cinenyromux pexunmax:

1. B BHUJE HENPEPHIBHOIO PACTPA;
2. B BHUje obnacrtei, B KOTOPBIX 3Ha4eHus npesbimatot [1/1K;
3. B pexXHME HU3MEHEHHs MpPO3PayHOCTH PacTPOBOIO CIIOA

pacnpenencHuii (puc. 3).
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Puc. 3. TlpoctpancTBeHHOE pacipeaeneHne (MOTynpO3pavHbIi CII0i)

IIpu 3TOM B pexHMe IOJHOM IPO3PAYHOCTH pacTpa HACTPOMKYU LIBETOBOU
LIKaJIbl OIIPEJEISIOT LBET IYHKTOB aHA/IM3a Ha KapTe.

OOmmii aHanW3 B PEKUME MPOCTPAHCTBEHHOTO OTOOpaKCHHS ITaHHBIX
moApa3yMeBaeT IIOCTPOEHHE pacTpa MO 3HAYeHHAM CyYMMBI  BcCeX
aHAJIM3UPYEMBIX IIOKa3aTelled B TOYKE aHAJIU3UPYEMOM MECTHOCTH WIH
TEHILIaHA.

PazpaboranHas cucTeMa BH3yalH3alldd ACIONIb30BaHa sl 0TOOpaKeHU
JaHHBIX 9Kojoruyeckoro MouuTopuHra OVYVXO B Illydanckom paiioHe
Kyprasuckoii obnactu.

Pa3zpaboraHHBIE METOMABI TIPEACTABICHUS PE3yIbTaTOB SKOJOTHYECKOTO
MOHMTOPUHIA [TO3BOJISIIOT HE TOJIBKO YBUAETh AMHAMUKY U3MEHEHUS JaHHBIX MO
KOMIIOHEHTaM U CpellaM BO BPEMEHU U B IIPOCTPAHCTBE, BBIABUTH OTKIOHCHHUS
OT HOPMATHBHBIX IOKa3aTeNIeil 3KOJIOTHUECKONH OOCTaHOBKH, HO W OIPEICITUTh
HaIpaBJICHHUE HU3MEHEHUS 9KOJIOTHYECKUX ToKa3aTelie, OLICHUTh
3¢ PEKTHBHOCTh MPOBOAMMBIX HPUPOTOOXPAHHBIX MEPONPUATHH U CO3AaTh
NPEANOCBUIKM JJI1  OHpPENENICHUsT Mep [0 HCIPABICHUIO CO3JAIOLIUXCA
HETraTUBHBIX CUTYyalUH.
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JILH. YcaueBa ', K.B. Ycauesa ’

VO «Bpectekuii rocynaperennsiii yausepenter umenn A.C. ITymkunay,
Pecny6nmka benapych
> YOV «Jluneit benopycckoro rocyapcTBEHHOIO YHUBEPCUTETAY,
r. Munck, Pecriy6nuka benapych

HUTYATBIE OPTAHU3MbI AKTUBHOI'O NJIA 1 BO3MO’KHBIE
CIIOCOBbBI BOPBBbBI C HUMH

C KaXIBIM TOJIOM Bce 0oJiee OCTPBIMU CTaHOBSATCS MPOOIEMBI, CBSI3aHHBIC
C OYHCTKOM CTOYHBIX BOJA. BakHeHiiel cocraBisiolmied 3Toro mnporecca
SIBJISIETCS CTausl OMOJIOTHYECKOI OUMCTKH, 332 KOTOPYIO OTBEYAaeT COBOKYITHOCTh
MUKpPOOPraHM3MOB — aKTUBHBIH wWi. B cBOl0O ouepenb, akTUBHBIA WII
MPEICTaBIsIeT COOOH aHTPONOI'CHHO CO3IAaHHBIA JHHAMHYECKHH OHOICHO3,
3¢ PEKTHBHOCTh (PYHKIIMOHHPOBAHUS KOTOPOTO CYIIECCTBEHHO 3aBHCHUT OT
YCIIOBH, KOTOPBIE CIIOKUJINCH B a9pOTeHKaX. B OmaronpusTHON cpeje BUIOBOM
COCTaB aKTUBHOTO HWJIa JIOCTaTOYHO pa3HOOOpa3eH, TIIABHYIO POJIb HIPAIOT
¢droxymmpytomue 6akTeprH, GOpMHUPYIOLIHE XJIONbeBUIHEIe 00pa3oBaHus [1].

Heb6naronpusrtHsie Ui THAPOOMOHTOB aKTUBHOTO HJIA YCIOBUS MPUBOJST
K HapymeHWI0 TPOPUUECKHX B3aUMOCBS3€H  OpPraHU3MOB, CHHKCHHIO
6unopasHooOpasus. IlogoOHOrO poma HapyIIeHHWs dHamle BCero OOYCIIOBJICHBI
MaccoBbIM Da3BUTHEM B AaKTUBHOM WJI€ HHUTYAaTbIX OPraHU3MOB, TakK
Ha3bIBa€MbIM «BCIyXaHHEM» WJIa. DJTO TMPHUBOIUT K YXYIIICHUIO KadecTBa
OYUCTKU BOJBL. IlpM BO3ZHUKHOBEHHWM BCIYXaHHS HEOOXOJIMMO TPOBECTH
HACHTH(UKAIIMIO HATYATHIX OPTraHM3MOB, TaK KaK TOJNBKO B JTOM CiIydae
BO3MOXXHO TIOHATH MPUYUHBI Pa3BUTHS BCIOYXaHHs, a Takxke pa3paboTarb
KOMIUIEKC ~MEpOIPHUITUH, KOTOPbIE TIO3BOJST YCHEIIHO JUKBUIHPOBATH
BO3HHUKIIYI0O HAa  OYHCTHBIX  COOpYXeHHsx mpobnemy. IlpoBenenme
UACHTH(GUKAIME Ba)XKHO, IMOTOMY YTO KaXKIBIA BHA HHUTYATBIX SIBISIETCS
WHIVKATOPHBIM M YKa3bIBAaeT Ha HAJIWYHE B CPEIe OMpeAeNeHHbIX (DaKTOpOB,
CTIIOCOOCTBOBABIINX €TI0 MACCOBOMY Pa3BHUTHIO [2].

Lemnbto pa®oTH SBISLIOCH BBIICHCHNUE MPUYHH BCIYXaHUS aKTHBHOTO HIIa
TOPOJCKUX OUUCTHBIX COOPY>KEHUH.

IIpn wuccnemoBaHuM OBUIO BBISIBIEHO HECKOIBKO BHIOB HHUTYATBIX
OpTaHM3MOB, IpeoOyamaomux B OnomeHose. ns wx mpeHTH(UKAMu Oblna
HCIOJIb30BaHa cxema-Kirod, npemnoxernHas D. Eikelboom [2]. B xome paboTst
[OIIATOBO ~ AHAMU3UPOBAIKCh Takue MOP(POJOTHYCCKUAE XAPAKTCPHUCTUKU
HUTYATBIX OPTaHU3MOB KaK HaJIM4YHe BETBIEHUS, MOJBHXHOCTH, KOJIUYECTBO
rpaHysl cepbl B KJETKaX, OTHOIIEHUE K okpacke mo I'pamy u mo Heiiccepy,
JUaMeTp W MoOpQONOrus KIETOK M JApyrue Npu3Haku. B pesymprare ObLTH
BBISIBIICHBI U MICHTU(HUIIUPOBAHEI CIICAYIOIINE BU/IbI HUTUYATHIX OaKTepHil:
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1. Haliscomenobacter hydrossis (puc. 1): HUTH HE TPOSBIISIOT BETBIICHUS,
HEMOJBIKHBI, HE COJIEpKaT TpaHysl cepbl (MM ColIepXaT MX B MalloM
KOJIMYECTBE), CENThl HE BUIHBI WIIM TIPOCMATPHUBAIOTCS TJI0XO0, HUTH MPSIMbIe
WITH clieTKa U30THyThIe, Heliccep oTpuuarenbHble, rpaMOTpHLaTe bHbIE.

Puc. 1. Tonkwue, npsmsle Hutu Haliscomenobacter hydrossis
(okpacka o Heiiccepy, yBenuuenune 400x)

2. Eikelboom type 1701 (puc. 2, BepxHHI yKa3zaTelb): (UIAMEHTH HE BETBSTCS,
HEMOJBIKHBI, HE COJAEpXKaT TPaHys cepbl (WM COJIepXaT MX B MajloM
KOJIMYECTBE), MEPErOpOIKH MEXAY KIETKaMH OTYeTIMBO BUAHBI, Heiiccep
OTpHLATEIbHbIC, JHAMETP KJICTOK MeHbile 1,0 MKM, 4eXoJl NpUCYTCTBYET,
HHUTH TPOSIBISAIOT PUKPEIUICHHBIH K XJIOMBSAM POCT.

3. Eikelboom type 1863 (puc. 2, HIXKHUI yKa3aTelnb): B oTiin4ue oT tumna 1701
YeXO0Jl OTCYTCTBYET, HUTH M30THYTBI, KJICTKH C(hepHUuecKoii, OBOMIHON WITH
LUIAHIPHYCCKOH (OPMEL

Puc. 2. Tpuxowms! Eikelboom type 1701 u Eikelboom type 1863
(okpacka o I'pamy, yBenndenue 400x)

210



Takum o6pa3oM, OblIM HAECHTUGHULUPOBAHBI OPraHU3MBI-UHUIUATOPHI
Iporecca BCIyXaHWS AKTUBHOTO M. AHAJIW3 TIONyYCHHBIX PE3YJIbTaTOB
TI03BOJIMI BBIIBUTH NIPUYMHBI BCITyXaHUs WA B HCCIEILYEMbIX adpOTCHKaxX, 4TO
COIJIaCyeTcsl C JINTEPATYPHBIMU JaHHBIMHU, XapaKTEPU3YIOIUMU YCIOBHS JUIs
Pa3BHUTHS BBISIBICHHBIX HUTYATBIX OaKTEPHH.

IIpucyrctBue Oakrepuii Thuma 1863 HaOmOmaeTCs MPEHMYIIECTBEHHO B
BBICOKOHATpy>kaeMbIX Wiax. /Ipyrue NpuaruHbI €ro MOSBICHUS HA CErOIHSIIIHUHA
nenp HewsBecTHb! [3]. IlosBnenuro tunma 1701 B akTHUBHOM wHiIe B MHEPBYIO
ouepesb CIOCOOCTBYIOT CIEAYIOIIME YCIOBHSA: BBICOKAs Harpy3ka Ha W,
HapyIICHHs B CHCTEME a’paliM HIOBOH cMecH (HeXBaTKa KHcIopona Jnbo
Ype3MEPHO CWJIBHOE M HEPaBHOMEPHOE MEXaHMYECKOe BO3JCHCTBHE Ha MII
MOCTYNAIOIUX BO3MYIIHBIX Macc), a TaKKe CTOYHbIE BOJBI, COIEPIKaILUe
O0JIBIIOE KOJIMYECTBO KapOOTHAPATOB, OCOOCHHO Kpaxmaja, W CPaBHUTEIBHO
BBICOKas TeMmieparypa Boubl (0ombie 15°C). H. hydrossis Taxke pa3BuBaeTcs
IIPY HU3KHUX KOHLEHTPALUAX PACTBOPEHHOI'O KHUCIOpPOJA U MPU HEJOCTATOYHOI
MPOJIOJDKUATENBHOCTA TIpeObIBaHusl B a’poreHke. Kpome storo, poct H.
hydrossis OBIT OTMEYEH Ha OYNCTHBIX COOPYKEHHAX, TJ€ B KYJIBTHBHPYEMOI
CMECH OTMEYanach IOBBIILICHHAs KOHIIEHTPAIMS HOHOB KaJIbIHs [4].

B uccrnexyemMoM akTHBHOM Hi€ He HAaOJIIOJANOCH SIBHOTO NpeoOiagaHus
KaKoTO-TH0O0 M3 ONMCAaHHBIX BHJOB HHUTYATHIX OakTepuid. Mcxoms u3 a3roro,
MPEANONOXKUIN, YTO WX pa3BUTHE ObUIO BBI3BAaHO (DaKTOpaMu Cpepl,
ONaronpuATHBIMH JUIi BCEX TpPEX BHJOB: BBICOKOH Harpy3koil Ha W1 U
HEIOCTaTOYHBIM COJEPXKAHMEM KUCJIOpoJa. PacdeTsl mokasanu, 4TO ynaenbHas
Harpy3ka Ha 1 I akTHBHOTO MJIa a3pOTEHKOB IO mnokasaTtemo BIIKsB pasHble
MepUOIbl UCHBITaHUH cocTaBmia oT 321,07 mo 696,82 mr/r B cyrku. Takas
Harpy3ka CTOYHBIX BOJI OLIEHHWBAeTCS KaK CpPeAHss M Bbicokas. KoHueHTpaiys
KICIIOPO/Ia HAXOAMIACH B Tpeenax HopMel — 2,31...2,81 mr/av’. Tem He MeHee
3TOT0 KOJMYECTBA KUCIOPO1a ObLIO HEOCTATOYHO IS MIPEKPAIeHHs IIporiecca
BCITyXaHHUS aKTHBHOTO MIIa.

CormnacHO MOJYYEeHHBIM pe3yibTaTaM, JUIS YHHUYTOXKEHHS HHUTYATBIX
Gaktepuit H. hydrossis, Eikelboom type 1701 u 1863, BbI3BaBIINX BCIyXaHHE
aKTHBHOTO MJIa HCIIBITYEMbIX OYHCTHBIX COOPYXEHHH, MOKHO PEKOMEHII0BAaTh
CIIeIyIOIINE MEPOIPHSTHS:

1. CHU3UTH yAENBbHYI0O HAarpy3Ky CTOYHBIX BOJ Ha AKTHBHBIM W ITyTEeM

MIPOJJICHNUS CPOKA IPEOBIBAHMUS HIIOBOH CMECH B @3POTEHKAX.

2.IloBbIcHTH  COEEpXKAHME  PAaCTBOPEHHOIO  KUCIOpOJa,  OOEcIeuuB
3¢ GEKTUBHYIO METIKOITY3BIPUaTyIO adpalHIo.

3.1lpu OTCYTCTBMHM 3aMETHOTO YIIyYIIEHHS COCTOSHHSA AaKTHBHOIO WJa
YCTaHOBHUTh XHMHUYECKHM ITyTE€M COJIep)KaHHe KapOOTHIpaToB W HOHOB
KaJIbIHs B CMECH.
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A.JO. Xybenos, E.H. IIucapenxo, B.B. MaptbinoB

OI'Y «I'ocynapcTBEeHHBIN HAYYHO-UCCIIEIOBATEIHCKUNA HHCTUTYT
MIPOMBILLIEHHON 3KOJI0THI», T.CapaToB

PAJMOSKOJIOTHYECKU MOHUTOPUHI COCTOSIHUS
MMOUYBEHHOI'O MOKPOBA B PAMOHE PACIIOJIOKEHUS
BAJJAKOBCKOI ATOMHOM CTAHLIUU

ITouBa — oAMH U3 caMBIX KPUTHYHBIX 3JIEMEHTOB HA3eMHBIX YKOCUCTEM,
IIOCKOJIBKY 00Ja7aeT HaMMEHBIIEH CIOCOOHOCTBIO K CaMOOYMILECHUIO H
CaMOBOCCTAQHOBJIGHHIO, IIO3TOMY IIpoOjeMa ee 3arpa3HeHHs B pe3yibTaTe
XO3S5IIICTBEHHON JEATEIbHOCTU OCTAETCs IPUOPUTETHON HAa 3HAUYUTEIIBHON 4acTH
tepputopun Poccuiickoit denepanuu, B TOM YHcie U B pallOHaX pacloIOXKEeHUS
ADC.

B cBa3m c STHM Ienpl0 JAaHHOM pPabOTHl SIBUIHCH IIPOBEICHUE
MOHHUTOpPWHTA COCTOSIHHUS TIOYB B pailioHe pacrojioxkeHus bamakosckoit AC,
OLIEHKA CTENEHU €ro U3MEHEHMH (IyTeM CPaBHUTEIBHOIO aHaIN3a JAaHHBIX
PaAMOdIKOJIOTHUECKUX MCCIIE0OBaHUIN ¢ JaHHBIMH, moiyuyeHHbIMU B 2003-2004
IT.).

YpoBeHb  pagMOAaKTUBHOTO  3arpsA3HEHUS I0YB  TEXHOIEHHBIMH
PaaMOHYKJINIAMH €XEroJHO CHUXKAeTCs 3a CUeT pacnajaa mpuMepHo Ha 2,3%
n npumepHo B 40-50 pa3 mpeBBIIaeT MX HOCTYIUNICHHE C aTMOC(HEPHBIMH
BBIMAZCHUAME. [ 1006ampHOE pagoaKTHBHOE 3arpA3HEHNE MOYB NMPAKTUICCKH
HE BIUSET Ha YPOBEHb BHEIIHETO TaMMa-H3Iy4eHHs OT MOJCTHIAIOUIEH
MIOBEPXHOCTHU 3eMJIH. Iepexon JOJITOXKUBYIITHX TEXHOT€HHBIX
PaAMOHYKIIUIOB IO C/X I[emoYkaM B (DOHOBBIX pailoHaX HE CO3MaeT HUKAKHUX
po0IeM paJuoaKTUBHOTO 3arpsi3HEHMS MHUIIEBBIX MPOAYKTOB 3a IpeleaMu
OTrpaHUYECHHBIX 30H PaJIMOAKTUBHOTO 3arPsI3HEHUS OT PaJHalluOHHBIX aBapuil.
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B cBsi3u ¢ 3TUM OCHOBHOW BKJIaJl B CyMMapHBId MOTOK BBINAJ€HUH BHOCST
cojepxaluecss B TIOYBE €CTECTBEHHbIE PaAMOHYKIUAB. OHHM TOCTYMalT B
Oomocdhepy B  pesynbTaTe aTMOCHEpPHBIX  BBIMAJCHHUNA, W3BICYCHUS
PagMOaKTUBHBIX IOPOJA U3 HEAP HA MOBEPXHOCTh 3€MJIM ISl IPOMBIIIEHHBIX
LeJICH, BRIXOA MITyOMHHBIX PaJHOaKTUBHBIX IUIACTOBBIX BOJ U Pa3jIMBa HX IO
TOBEPXHOCTHU 3E€MJIH, BRIHOCA MIPOIYKTOB pa3pyIlIeHUs paIu0aKTUBHBIX TOPOJ
MOA3EMHBIMU U IIOBEPXHOCTHBIMU BOJAMU.

AHanu3 MOJIy4EeHHBIX JAHHBIX MO3BOJIIET CHIENaTh BBIBOABI O TOM, 4TO,
BO-IIEPBBIX, TaMMa-(hOH B paiioHe pacmonoxkenus bamakoBckoit ADC, Tak ke
kak 1 B 2003-2004 rr., He MpeBBIIAET OOLIECTIPUHITOTO TIIOOATHLHOTO YPOBHS.
Bo-BTOphIX, 3HAaUMMBIX (IO KpalHEH Mepe, Ha YpPOBHE CpEIHUX 3HAYCHUH,
paBubix 0,13 u 0,11 Mx3B/4) u3MeHeHWid TramMma-(OH HE TWpeTepren H,
CJIEIOBATENbHO, PAIMOAKTUBHOE 3arpsA3HEHHE TIOYBBI BIMSHUS Ha HEro
MIPAKTUYECKH HE OKA3bIBACT.

Hambonee wWHGOPMATHBHEIM C TOYKM 3pPEHUS  KOJIHMYCCTBEHHOTO
ompejieieHUs ~ COAEpKAaHMA B TOYBE  PAJMOHYKIMIOB  SIBJSIETCA
CTIIEKTPOMETPUIECCKUI aHAJIN3, MO3BOJISIONIMN ONpPENeIUTh COCTaB U yeIbHbIC
aKTHBHOCTH BCEX COICPKAIIMXCSA B HCCIenryeMol Tpobe paaroHyKIHIOB.
CBojKka pe3ysIbTaTOB BBIIOJIHEHHOIO aHalIW3a MpelCTaBlieHa Ha PUCYHKE, I/
nokasansl noiist pactpenenenus EPH u Cs-137 B mouBe paiioHa pacrnooxKeHUs
Bamaxosckoit ADC.

JIJIs OIICHKU CTeTleHN M3MEHEHHs PaJHaIliOHHOW OOCTAaHOBKM B paifoHe
pacnonoxenus banakoBckoit ADC npoBOAWIOCH CpaBHEHHWE JAaHHBIX C
naHabeiME MoHuTopuHra 2003-2004 rr. DTO MO3BOJWIO CAENATh CIEAYIOIIHNE
TIPUHIIATTHATEHBIE BEIBOIBL.

1. PamnanmonHast o6cTaHOBKA B ITOYBE paiioHa pacroiioxkeHus bamakoBckoit
ADC B 11€70M 3HAYMMBIX U3MEHEHUH 3a TpU rojia He MmpeTeprena.

2. MakcuMmajabHble U3BMEHEHHUS CBS3aHbI C YMEHBIICHUEM COJEpKaHUS B
mouse 1e3usA-137 (cpegHee 3HAUCHHE €ro YACIBHON aKTHBHOCTH COCTaBHIIO
4,64 bx/xr mpotuB 5,69 Bbr/kr B 2003-2004 rT.), YTO MOATBEPKIACT
NpUBEJICHHBIE HA PHUCYHKE JAaHHBIE O CHIKEHHH YPOBHS PallOAKTUBHOIO
3arpsi3HEHHS TOYB TEXHOTCHHBIMU PAUOHYKIUIAMHU.

3. U3amenenus MOJI B mpenenax 30HBI HAOJMIONECHUN TaKKe SBISIOTCS
HE3HAaUMMBIMU U, CJIeOBaTelbHO, HETraTHBHOE Bo3jAeiicTBUe bamakoBckoii
ADC Ha HazeMHBIE JKOCHCTEMBI B BHJE IOBBIIIEHHOW I030BOIl Harpy3ku
OTCYTCTBYET.
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Pesynbrarsl 00paboTKK AaHHBIX HPOHOBOTO MOHMTOPHHIA COJCPKAHUS PaHOHYKIHIO0B (a —
kanusi-40; 6 — Topust-232; B — panus-226; r — nesusi-137) (B gonsix CYA) B mouBe 30HbI
Habmonenus banADC:

- ~(0+0,33) CYAD— (0,33+0,66) CYA,. (0,66+1,0) CYA,- — Bbime CYA
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0O.JI. llangexoBa
WuctutyT 3xonorun yenoseka CO PAH, r. Kemeposo

OIIEHKA ®EHOJIOTHYECKHWX MOKA3ATEJIEN JTMCTBEHHUIBI
CUBUPCKOW B YCJIOBUAX ATMOC®EPHOT' O 3ATPAA3HEHU A
BbBIBPOCAMU ABTOTPAHCIIOPTA

OcHOBHOI1 3KoNOrHYecKoil mpobiemoli ropoxma KemepoBo sBisercs
3arpsA3HEHHe  aTMOC(EepHOr0  BO3AyXa  BBIOpOCAMHM  aBTOTPAHCIIOPTA.
KommdecTBeHHBIT POCT W HEYIOBJIETBOPHTEIFHOE TEXHHYECKOE COCTOSTHUE
aBTONapKa, 3HAYUTENbHAs JOJNS TPAH3UTHOTO JBIDKCHUS  OKAa3bIBAIOT
CYILECTBEHHYIO JIONOJIHUTEIBHYIO HAarpy3Ky Ha armocdepy ropona. Ha nmomio
aBTOTpaHCIIOpTa MpuxoauTcs 6omee 50% BHIOPOCOB BpeAHBIX BenecTB. MHOTHE
HCCIICNOBATENI OTMEYAIOT HapylieHHe (EHOPUTMOB pOCTa H  Pa3BUTHUA
JIPEBECHBIX PACTCHUA H YCKOPEHHWE MPOLECCOB CTAPCHUS B  YCIOBHAX
TEXHOTEHHOTO 3arps3HeHUs OKpykaromieit cpeasl [1,2]. OqHuMH U3 BaKHEHIITUX
(enomornuecknx (a3 B CE30HHOM DPa3BUTHH JPEBECHBIX PACTEHUH SBISIOTCS:
BereTanys, [BETCHUE, CO3PECBAaHHUE CEMSH, IOSBICHHE OKPACKH W OIaJCHUE
JUCTHEB (XBOM).

Lenp wccmenoBaHuié — oleHKa (EHOJIOTHMUYECKUX — IOKazaTeneit
JIMCTBEHHUIIBI CHOMPCKOI B yCIOBHUAX aTMOC(EPHOTO 3arpsa3HEHHs BEIOpocaMu
aBTOTPAHCIIOPTA.

HccnenoBanus mpoBOIWINCH B BeretaMoHHbld mepuon 2008 rona.
OOBEKTOM HCCIIEIOBAHMHN CITYXKHIIA TUCMBEHHUYA CUOUPCKAs, TIPON3pacTaronIas
B HEMOCPEICTBEHHOH ONHM30CTH OT JIOKAIBHOTO OdYara 3arps3HEHHUS
(nmepexpecrok r. KemepoBo: np. Kysweyxuit — yn. Kpacnoapmeiickas). Ha
JJaHHOM TepeKpecTke oTMmedanoch mnpesbimieHue [IJIK mo cBuHLy, oxuciam
azoTa, yrapHomy Trazy, Oens(a)mupeny. HauOGombmiee mnpebimenue 11K
ormedeno no NO, (B 7,1 pa3) u CO (B 4,4 paza). Cpeanuil Bo3pact
uccienyeMslx aepeBbeB cocTaBisul 30-40 ner. KoHTponeMm ciayXuimu JepeBbs
BHYTPHKBAPTAIBHBIX IT0CATOK JIeHHHCKOTO paifoHa ropoza.

Jns QeHomornyeckoil OIEHKH JHMCTBCHHHUIBI CHOUPCKOH B YCIOBHAX
ropona Gblmd OTOOGpaHbI OCHOBHBIC (eHodassr: I16° — MOSBICHHE 3EIEHOTO
KOHYCa JINCThEB (XBOM) HA KOHIIE TIOYKH; Oc' — mosiBeHne OKpacKU XBOW; on' -
HAYAI0 OCCHHEro jucTomama; ILT — Haguume II0A0B. JTH  (eHodassl
M03BOJISIIOT TAKXKE OIMPENENATh POJOKUTEIBHOCTD BEreTaluu (On' - T16%) [3].
OnbITH TPOBOAMWINCH B 3-X KpaTHOM MOBTOPHOCTH, Pe3yJIbTaThl 00paboTaHbl ¢
HCTIONBb30BaHNEM KOMIBIOTEPHON MporpaMMsbl Statistica 5.5.

PesynmpTaTel HMCCenOBaHMI MOKa3ald, YTO HA M3y4aeMOM IIEPEeKpecTKe
(np. Kysmeykuii — yn. Kpacnoapmeiickas) 'y JNHCTBCHHUIIBI CUOUPCKOM
HaONIOJAIMCh HEKOTOpble pa3iuyuds B HACTYIJIEHMM U JUIMTEIbHOCTH

215



OTACTBbHBIX (eHOda3 Mo cpaBHEHHIO C KOHTposieM. Tak, Ooinee paHHee
nosiBieHue (Ha JBa JHsI) 3€JIEHOr0 KOHYycCa JIUCThEB (XBOM) Ha KOHIIE MOYKH
OTMEYEHO y uccleayemMoro Buna (Tabm.). B ouarax JokanbHOTO BO3JCHCTBUS
BEIOPOCOB aBTOTPAHCIIOPTAa Y JIMCTBEHHUIIBI CHOMPCKOHM BBIABICHO YCKOPCHHE
MIPOXOKACHUSI OCHOBHBIX (peHo(a3, M0 CPaBHEHHIO C KOHTPOJIEM.

Cpennue (peHOIIOTHYECKUE AATH Y JIMCTBEHHUIBI cuOoupckoii (2008r.)

Mecro cbopa 06pa3uoB 116° [ Oc' On' On'-116>
Kontpons 04.05 12.09 20.09 25.09 144
p. Kysneukwuit — 06.05 10.09 17.09 22.09 139
yi1. KpacHoapmeiickas

VY uccienyemsIX pacTeHHH OCEHHsISI OKpacka XBOM M Hayajo JIMCTOIaja
OTMEYAINCh paHblle HAa 3  JHA, 4YTO TPHUBEIO K  COKPAIICHHIO
MIPOJOIKUTEIBHOCTH BETeTaIN. [MponomxnTenbHOCTE BEreTaINN
COKpallajach y JUCTBEHHHIIbI Ha 5 THEH.

Taxkum 00pa3oM, BBISBICHO, YTO Yy JIMCTBEHHHUIBI CHOMPCKOM B oyarax
JIOKaJIbHOTO BO3JECHUCTBUS BHIOPOCOB aBTOTPAHCIIOPTa OTMEUCHO Oojee paHHee
TIOSIBJICHHE OCEHHEH OKpackM XBOM W Hadalo OCEHHEro JIMCTOMNajaa, IIo
CPaBHEHHUIO C KOHTpPOJIEM. YCKOpPEHHE TMPOXOXICHUS OCHOBHBIX (eHodas y
uccnenyeMoro Buia Ha nepekpectke np. Kysnenxuil — yin. KpacHoapmelickas
NIPUBENO K COKPAIICHWIO IPOAOJDKUTEIFHOCTH BETreTallid M yCKOPEHHIO
IpoIleccoB CTapeHus. JlaHHBIN NepeKkpecToK Haubojee 3arpsi3HEH OKHCIaMU
a30Ta M yrapHbIM ra3oM. Bo3MOXHO, 3TH 3arpsS3HHTENH CYIIECTBEHHO BIIUSIOT
Ha MPOJOJIKUTEIBHOCTD BETETAUK U HA COCTOSIHUE JINCTBEHHHIIBI CHOUPCKOH.

Jlutepatypa

1. Huxonaeckuif, B.C. MeToasl OLEHKH COCTOSHUS IPEBECHBIX PACTEHUI U CTeleHu
BIMSHUS Ha HUX HeOmaronpustHbiXx (akropos / B.C. Hukomnaesckuii, H.I. Hukonaesckas,
E.A. Ko3znosa // JlecHoi#t Bectauk. 1999.2 (7) maii, — C. 76-77.

2. Heseposa, O.A. [IpeBecHble pacTeHusi u ypOaHH3MPOBaHHAs cpefa: JKOJOrMYeCKHe U
6uorexHonornyeckue acrektel / O.A. Hesepoa, E.}O. Kommoroposa. — HoBocubupck:
Hayxa, 2003. — C. 121-155.

3. Hukonaesckuii, B.C. Dkonoruyeckas oueHKa 3arps3HEHHs CPEJIbl U COCTOSIHUS Ha3eMHBIX
skocuctem merogamu putonaaukamy / B.C. Hukonaesckuit. — M.: MI'VJI, 1998. — 193 c.
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.M. SInankoB
I'masroe ynpasneane MYUC Poccun mo Y amyprcekoit Peciy6muke, 1. MkeBck

POJIb JAHHBIX BUOMOHUTOPUHT A B MTH®OPMAIIMOHHOM
HOJAEPKKE ITPUHATUA PEMHIEHI/II‘/‘I
TP AHAJIN3E SKOJIOT'MYECKOHU CUTYAIIUU

OcHoBHoOII 3aauell cucteM noanaepxku npuHatus pemenuit (CIIIP) npu
aHaIM3e MAAHHBIX DSKOJIOTHYECKOr0 MOHHUTOPHMHTA IIOTEHIMATbHO OINACHBIX
XUMHYeCKUX 00beKkTOB ([TOXO) sABISAIOTCS aHAW3 TONYYCHHBIX MAHHBIX U
BEISIBIICHAC B3aMMOCBS3M MEXKIY OONBIIMM KOJMYECTBOM IOKA3aTelei.
CymectByror CIIIIP, ocHOBHO# ¢yHKIMEl KOTOPBIX SIBISIETCS IMOIJIEPIKKA
MIPUHATHS PEHICHUI IPH BO3MOXKHBIX aBapMIHBIX CHTyanusx. OIHAKO OYCHb
BaXCH AaHaIN3 OJKOJOTWYECKOW CHTyallMH TIpH OTCYTCTBUH aBapuii H
BEISIBIICHHE JOJNTOBPEMCHHBIX BBIOPOCOB XHMHYCCKHX BCIIECTB, 3HAUCHHS
KOTOPBIX He GUKCHPYIOT KOHTPOJIBHBIE IPUOOPHI (IIOATIOPOrOBhIE YTEUKN).

IloaToMy HEOTBEMIIEMOM YaCTbIO HKCHEPTHO-aHAIUTHYECKON CHCTEMBI
JNOJDKeH OBITh HMICHTU(PHKAINOHHBIN 3SKOJOTMYCCKUN IOJHIOH HAYYHO-
HCCIIEI0BATENILCKOT0, HAYYHO-TEXHUYECKOTO M MPUKJIAIHOTO Ha3HAUEHHs], TaK
KaK B Cllydae IOZNOPOTOBOW YTEYKH XHMHUYECKHX OTPABIIAIOIINX BEIIECTB
MPOAHAIM3UPOBATh CHTYallM{I0 MOXKHO TOJBKO Ha OCHOBE JaHHBIX
MOHUTOPHWHTa  OHONOTHYECKHMX  00BeKkTOB.  [loaTroMy — HeoOXommmo
SKCHEPHMEHTAIbHOE H3yYeHHe TpaHc(hopMamuu MPUPOTHBIX OOBEKTOB H
OMOIOTHMYECKUX CHCTEM IIOJl BIMSHHEM JaHHBIX IOJUTIOTAHTOB M NPOAYKTOB
WX TpeBpamicHnil. MOHUTOPHMHT XHMHYECKH OITAaCHOTO OOBEKTa OJDKCH
YUUTBHIBaTh TMONPAaBKM HAa BO3MOXKHOCTH NPHUCIOCOOJECHUSI OHMOJOTHYECKUX
00BEKTOB K TEXHOT€HHOMY BO3JICHCTBHIO C HapacTaHHMEM HMHTEHCHUBHOCTU
JEHCTBHSI BO BPEMEHH, a TaKXKe JOIYCKaTh BOZMOXKHOCTH TECTOBOW IPOBEPKH
AQHTPOIIOTEHHOTO BO3/CHCTBUS W OTKIMKA OWOJOTHMYECKHX OOBEKTOB Ha
JIaHHOE BO3JICHCTBHE.

IIpenmaraemas cxema aHaiIW3a BXOAHBIX IAHHBIX AN KIacCH(HKAIUU
CUTYyalll¥ MpUBEICHA HA PHUCYHKE.

Ilon  naHHBIMEH OMOMOHHMTOPHHTA VIS aHalmM3a  CHTYalliH
[IOJIpa3yMeBalOTCA PACCUUTAHHOE 3HAUEHHE YJEIIHOTO ()OHOBOTO COJCPKAHUSL
(Y®C) orpaiisitoux BeMecTB B OMOMHAWKATOpaX. JlaHHbIE OMOMOHHTOPUHTA
MPEICTABISIIOT  COOOH  CIIOBECHOE ONMCAaHWE NPU3HAKOB  HCCIIETYyEeMBIX
61000BeKTOB. He0OX0MMO TONYyYUTh CPABHUTEIBHYIO OLICHKY HCCIIEAYeMOTO
01000BEKTa C ATATIOHOM. DTaJOH — 3TO OMOMHIUKATOP OMpPEEIIEHHOTO BUA C
rmapaMeTpaMH, 3aBHCSAIIAMHI OT BO3ACHCTBHSA YPOBHS (POHOBOW KOHIIEHTPAIIUU
HEKOTOporo orpasJisitouiero seuiectsa (OB).
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KNACCUPUKATOP CUTYALIUA

CxemMa aHanm3a BXOOHBIX JAaHHBIX JJIA KJ'IaCCI/I(l)I/IKaI_II/II/I CUTyaluu

[IpenBaputensHO  ompenmenseTcs  NMPHHAMIEKHOCTh  HCCIEILYyEeMOro
O6rn000bEKTa ONpEAeNEHHOMY OJTaJoHy. Jlalee paccUMTBHIBAacTCS YpPOBCHb
¢onoBoro cogepxkanus OB. 3anonHeHHe CoO34aHHONH 0a3bl  ITAJOHOB
OMOMHAMKATOPOB TIpeIycMaTpuBaeT BBOJX IIEPBOHAYANBHBIX JAHHBIX H
nHOOPMAINH B TaOJUIIBI-CIPABOYHUKH M OCYIIECTBISETCS ONUH pa3. JlaHHBIE
1o Y®C nomxHbI OBITh IIPEACTABIEHBI Ha KAPTE MECTHOCTH, YTOOBI ONPEAEINTD
obunacTts npessieHus Y ®C, HaceleHHbIE TYHKTHI, IONAJA0MKe B 3Ty 00JacTh.

CxomHble TapaMeTpsl OMOMHIWKATOPOB MOTYT OBITH  OOYCIIOBIICHBI
MHOTMMHU OTpPaBJISIOIIMMHU BellecTBaMu. [lodTOMy Juii KOHTpONns B 30HE
3alIUTHBIX MEPONpUATHH 00BEeKTa Ha ypoBHe Manbix n03 (moneit ITJIK) u
JIOCTOBEPHOT'O IPOTHO3a MOBEACHHS U TEHICHIUH HAKOIJICHUS 3arps3HAIOMINX
BEIIIECTB HEOOX0ANMa J1a00PaTOPUsI XMMHYECKOTO aHAIIH3A.
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KoHTponp HMCTOYHHMKOB BO3AEHCTBHA 00bEKTa, (YHKIMOHUPOBAHMS
CHCTEMBI TPOU3BOJACTBEHHOIO KOHTPOJISI U OOBEKTOBOTO 3KOJIOTMYECKOTO
MOHUTOPHHTA Ha TEPPUTOPHU IPOMIUIOIIAAKH, CAHUTAPHO-3AIIUTHON 30HBI U
30HBI 3AIUTHBIX MEPONPUATHI 00ecreynBaeTCsi CUCTEMOH TOCYIapCTBEHHOTO
9KOJIOTMYECKOr0 KOHTpois. KOHTposto ToiexaT MCTOYHMKH BBIOPOCOB,
CTOYHBIE BOJBI, OTXOIBI MPOM3BOACTBA, & TAaKXKE COCTOSHHE aTMOC(EPHOTO
BO31yXa, BOJHBIX HCTOYHUKOB, TIOYBHL. JlaHHBIE IPOM3BOJCTBEHHOTO
9KOJIOTHYECKOTO MOHHUTOPHHTA TOCTYMAIOT B Kiaccudukarop curyaruii CITITP
n3 0a3pl JaHHBIX cUCTeMBbl. M3 Hee ke MOCTYyMalOT JaHHbIE O HaIUYUH
aBapHUIHBIX CUTYaIli B aHAIN3UpyeMbli iepuos. Heobxoanmo npeaycMoTpeTsb
BO3MOXKHOCTb ~ II€pellaud  IapaMeTpOB  aBapUWHBIX  CHUTyallMd  Ois
MOJENUPOBaHUs. DTO TaKHMe NMapaMeTPhl KaKk TUI aBapHH, BPEMs aBapuu, BpeMs
JCHCTBHS aBapUMHOI CUTyallMM, CKOPOCTb M HAIPABICHUE BETPa Ha MOMEHT
aBapyH, BEIIECTBO U €T0 KOJIMYECTBO, YIACTBYIOIIEE B aBapHH.

HecomnenHo, HE0OXO0IMMO YUUTHIBATh JTaHHBIE CaHHUTapHO-
TMTHEHHYECKOr0  MOHUTOPHMHIA,  IOCTyHamomue ¥u3  MH(OPMalHuOHHO-
AQHAJTWTUYECKOTO IIEHTPa, KOTOPBIE SBIIAIOTCS TaKkKe MTaHHBIMH KOHTPOJA
Onomormyeckux  O0OBeKTOB  —  dYenoBeka.  OO0OmeHWE  pe3ylbTaToB
71a00paTOpHOTO (CaHUTAPHO-XMMHUYECKOT0) KOHTPOJIS M JAHHBIX O3KCIpecc-
aHATM30B, BHISBICHHUE CBA3M paclpelesieHUH XapaKTepHUCTUK aHTPOIOTEHHOTO
BO3AEHCTBHSA C IIOKA3aTeNsIMH HKOJIOTHYECKHUX 3aBHCHMBIX XapaKTEPHCTHK
30pOBbSl  HACENEHHs, MOIy4aeMbIX OpraHaMH  3]paBOOXPAHEHHA  Ha
aHaIM3UPYEeMOH  TEpPUTOPHM  OCYIIECTBISACTCS B HMH(OPMAlHMOHHO-
AQHAJTUTUYECKOM LEHTpe. MeauKo-OHOJIOTHUECKHH MOHHTOPHHI BKJIIOYAaeT
JUHAMHYECKHH KOHTPOJb COCTOSHHS 3/I0pOBbS HACENCHHSA II0 IOKa3aTelsIM
crieruueckorl (T. €. MPUIUHHO HanboJiee BEPOATHO CBA3AHHOW C BPEIHBIMHU
(axTopaMu) 3a00JIEBAEMOCTH, 110 Pe3yJIbTaTaM €XETOJHON AWCIIaHCEPU3aLUH,
CTHELHATBFHO OPTaHU3yEeMBIX MEIUIHMHCKHX OCMOTPOB, Ja0OpPaTOPHBIX H
KIMHAYECKNX 00CIenoBaHM, a TakKe KOHTPONb COCTOSHHS OKpy’Karomeit
Cpelbl C HCIOJIb30BAaHUEM OMOJOTMYECKHX TECT-CHCTEM, UYBCTBUTENBHBIX K
cnenupuUecKkuM 3arps3HUTEIsIM (B T. 4. 0OJaJarolMX TIe€HOTOKCHYECKOU
AKTUBHOCTBIO).

Taknum 06pa3oM, IITaBHBIMU B CHCTEME TTOIEPKKH IIPUHATHS PELICHUH 10
aHanu3y oKkonoruueckoil curyauuu BOmusu IIOXO sBnstoTca naHHBIE
MOHHUTOpPUHTA OHOJOrHuecKuX 00BeKTOB. OcoOyio poJib UTpaloT MHPOLECCHI
aBTOMaTH3alui 00pabOTKH TakOW MH(OPMALMH, yJHTHIBAIOLINE MOMPABKH Ha
BO3MOJKHOCTh IIPUCIIOCOOJICHUSI OMOJIOTHUECKHX OOBEKTOB K TEXHOT€HHOMY
BO3AEHCTBUIO, a TaKK€ BBIABICHUE CBI3M XapaKTEPUCTUK HSKOJIOTMUYECKOTO
BO3AEHCTBHUS C MOKA3aTENIAMH XapaKTEPUCTHUK 3/{0POBbS HACEICHHUS.
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Cexknus 5 Co3aaHue HK0JOrH4ecKH 0€30MacHbIX TEXHOJIOTHIl U TEXHHKH

P.A. AnbiGaeBa
Kazaxckuiif HammoHambHEIH yHUBEpCUTET UM. Ab-Dapabu, Anmmatsl

CKPMHUHI TEHOTHIIOB NINEHUIIBI
HA METAJIOYCTOMYUBOCTD VIsT PABPABOTKH
9KOJOI'MYECKHA YUCTOU TEXHOJIOI'MA EE TPOU3BOJACTBA

Haubonee ocrtpas mpobGiema, pelleHHE KOTOPOH HMMeeT HpaKTHYeCKOoe
3Ha4YeHHe, SBICTCA 3arps3HEHHe TshKenbIMH Metamiamu (TM) arponeHo3oB
BOJIM3M KPYIHBIX IIPOMBIIUICHHBIX eHTpoB. Heobxomnma paspaboTka cucteM
3eMJICIICITHSI, TApPAaHTUPYIOIIUX IKOJIOTHYECKH Oe30macHoe (PyHKIMOHUPOBaHUE
CEIIbCKOXO3AHCTBEHHOTO IIPOM3BOJACTBA, CHIDKEHHE YPOBHA 3arps3HEHHA
MTOJIy4aeMOl TPOIYKIMH TSDKENBIMH METaUIaMH M APYTHMMH XUMHYECKHMHU
TokcukaHTaMu [1]. OTaenpHBIE copTa Pa3IHYHBIX BHIOB MPOJOBOIBCTBEHHBIX
KyJbTYp HPOSBIISIIOT CYIIECTBEHHBIE Pa3IM4Ms MO YCTOMYUBOCTU K JEHCTBUIO
MMOYBCHHBIX 3arps3HUTENCl. OTM WX CBOWCTBA MOXHO HCIOJB30BaTh B
9KOJIOTHYECKH YHCTOM TIPOM3BOACTBE, nooupas Hamnbomee
METaJUIOYCTOMYHMBEIE ~ KYJIBTYpBl, IIONy4YaTh OSKOJIOTHYSCKH OE30MaCcCHYIO
nponykuuio [2]. MerauoycroiuuBble  (OpPMBI  TakKe MOTYT CIYXKHTb
JIOHOPAaMH TIPH CO3[aHHUH TOJICPAHTHBIX K 3arpsI3HUTEINISIM COPTOB pacTeHHH [3].

Hamm MOHHTOPHHTOBBIE HCCIICIOBAHUS II0 COCTOSHHUIO OKpY’Karomiei
cpeasl B Ycrb-KaMeHOropckoM — NpOMBINUIEHHOM LeHTpe [4,5] mokazanu
MIPOOJIKAIOIIeeCs 3arpsa3HeHHe 0OBEKTOB OKPYXKAIOLIeH Cpeabl U HaKOIJICHUE
TSDKEJBIX METAJUIOB B MOYBAX. B CBA3M ¢ 3THM OBUIH MCCIIEIOBAHBI PA3IIHBIE
TCHOTUIB 03UMO MIICHUIB], BAYKHOW CEIbCKOXO3SIMCTBCHHONW KYJIBTYpPHI, MJIS
BBUSIBIICHHST ~METAUIOYCTONYMBBIX BHAOB C IEIbI0 WX  JajdbHEHINIEro
HCTIOJIB30BAHMS B IPOM3BOJICTBE I CEJICKIIHOHHOM ITIpOIIecCe.

Ob6vexmbl u memoowsl ucciredogarus. OObEKTOM HCCIICAOBAHAS SIBUIACH
o3WMasi IIICHUIA. OKCHCPUMEHTHl OBUIM BBHINONHEHB HAa 7-CyTOYHBIX
MIPOPOCTKAX PA3IUYHBIX TEHOTUIOB MIIeHUIb: MupoHoBckas 808 - copt
o3uMoi Msrkod nmenuns!, KpacHoBomonazackas 25 - Ka3aXCTaHCKHIl copT
03UMOM MsTKoM mmIeHuIpl, KymaBa — pOCCHHUCKHI COPT O3UMOM MSTKOM
nuennusl, MK-3745 — mepcnekTHBHAs JIMHUS O3UMOW MSTKOM MIIEHULBI
SIMMIT, Triticale — copt Ta3a, momydeH ot ckpeuwBanus 1riticum aestivum
(msrkoit mmeHutsl) U Secale (pxn), Triticum compactum, Ttriticum timofeevi,
Ttriticum monococcum, Triticum trianciale, Triticum dicoccum — HUKUE
COpPOAMYM TMIICHUIIB], BHIPAICHHbIE HAa IMTATEIbHOM CMECH, COAepxkKalel
0,1MM CaSO, , nonsl Pb B xonmenTpanuu 200 u 400 mr/m (B Bume conu
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Pb(NOs),). Pacrenns BoipamuBanu 15 mHeil B (aKkTOPOCTAaTHBIX YCIOBHSAX B
necyaHoi 1 BoHOM KyabTypax npu t-22° C nuem 1 18° C HOubIO, ¢ 14-4acoBBIM
(oToneprnoa oM, HHTEHCHBHOCTD OCBEIICHHUS - 5 THIC. JIFOKC, BIAXKHOCTH - 65%.

CBuHeI OIpeneNsUId METOJOM aTOMHOM abcopOumu ¢ aToMu3anued B
IUTaMeHH W TpaduToBOW meun Ha mpubope Analyst 300 ¢upmer  “Perkin
Elmer”.

Pezynomamuvl u obcyscoenue. B pabore ompenessiiocs coaepKaHue
CBHMHIIA B KOPHAX M HaJ3€MHBIX OpraHax MCCJIEAYyEeMbIX T'€HOTHIIOB O3MMOMH
MueHuIpl. B kauecTBe KOHTponsi Opaiuch pacTeHHs, BBIpalleHHbIE 0e3
BHECCHUS B CPEy COJIM LIMHKA.

[Ipn BeIpamMBaHUM pacTeHUH Ha Cpeze, T KOIMYECTBO COJIM CBHHIIA
nocturaet 200 Mr/n, Hanbosee yCTOHYMBEIM K IOCTYIUICHUIO CBUHIA B KOPHH
mpopocTKoB (puc.l) okaszancs copT o3umoil mumenunsl KynaBa, Gosee wiu
MEHee YCTOHYMBBIMH TIOKa3aln ceOs pacTeHHs BHAA O3MMOHN IIICHUIIE]
Triticum dicoccum wn copra Ta3za TpuTmkaie. HammeHee ycTOWYMBOW K
HeOIaronpusITHOMY BO3IEHCTBHIO CBHHIA OKa3aJach JIMHHUS O3UMOM MIIECHHUIIBI
MK 3745.
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Puc 1. Conepxanue cBuHLA (MI/KT) B KOPHSX IPOPOCTKOB PA3IMYHBIX TEHOTUIIOB O3UMOMH
IICHXIB, IPU BEIPAIIUBAaHUU PacTeHUH B cpene, copepxareit 200 mr/im u 400 mMr/n

Pb(NO3),.

IIpu BBIpamMBaHUM pPacTeHUIl Ha cpele, TIe KOIUYECTBO COJIM CBUHIA
nocturaer 400 Mr/n, HauMeHbIIee HAKOIUICHHE CBHHIIA B KOPHAX PacTeHUit
03WMOW TINEHWIHI HaONI0OaeTcss B IPOPOCTKAX COpPTa O3WUMOM ITIICHHIIBI
Muponosckass 808 u Bunma Ttriticum timofeevi.

HaunOonburyro ycTOHUMBOCTE K  NOCTYNJICHUIO CBHHIIA B HAaJ3€MHBIE
oprass! (puc.2) mpu 1o3e cBuHIA B cpee 200 M/ MposSBHIIH, IIPEXKIE BCETO,
BHJBI O3UMOW MIICHUILI T7iticum compactum, Ttriticum dicoccum w copTa
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o3umoi menunsl KpacnoBogonazackas 25, Muponosckas 808, Kynasa u copr
tpuruukane Taza.

[Ipu BBIpamMBaHNM PAaCTEHHH Ha cpele, T KOJIMYECTBO COJM CBHHIA
nocturaet 400 Mr/in, HanMeHblllee HAKOIUICHNE CBHHIA B HAI3EMHBIX OpraHax
O3MMOI1 IIICHHUIIBI, HAOMIONAEeTCsT B MPOpPOCTKax copra MupoHoBckas 808 n
Buna Triticum trianciale.
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Puc 2.Conepxanue cBUHIA (MI/KT) B HAJI3EMHBIX OpraHax IPOPOCTKOB Pa3IHYHBIX
TCHOTHUIIOB 03MMOM MIIIEHHIIBI, IPY BBIPAIIMBAHUH PACTEHHH B cpejie, coaepxkarieit 200 mr/n
u 400 mr/n Pb(NOs3);.

Ilo pesympTaTaM WuCCICIOBAaHUS HAKOIUICHWS  CBHHIA B KOPHIX W
HAJ3€MHBIX OpraHax pAacTeHUIl pa3NIWYHBIX TEHOTHIIOB O3UMOH MIIEHULIBI
MOJKHO BBIIENTUTH copTa KynaBa u Muponosckas 808 u Bun Ttriticum timofeevi
KaK TeHOTHITBI ¢ HanOOJbIIeH KOPHEBOH YCTOMYMBOCTBIO K JICHCTBHIO CBHHIIA U
copt Muponosckas 808 u Bun Triticum trianciale kak TEHOTUIIBI, yYCTONYNBBIC
K TPaHCIOKAalliM CBUHLA B HA/I36MHbBIE OPTaHBL.
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A.A. AnnkeeBa, T.B. IToBx, O.10. EmMenuueBa
Jluneukuii rocynapcTBEHHbIN N€AArOrn4eCcKUii yHUBEPCUTET

IKOJIOI'NMYECKHUE ACIIEKTbBI IPUMEHEHUSA ITOJTUMEPHbBIX
MATEPHUAJIOB HA OCHOBE ®EHOJI®OPMAJIBAEI'MIHBIX CMOJI

ITomumepHbie MaTepuanbl B HACTOSIIEE BPEMS HCIIONB3YIOTCS BO BCEX
OTpPAaCIIAX HAPOIHOTO XO3AHUCTBAa W TOBCEIHCBHON JKU3HHM M W3 3aMCHHTEICH, B
KaueCTBE KOTOPBIX OHHU MCPBOHAYAIBHO MPHUMEHSIINCH, IPEBPATIINCE B
MpaKTHYeCKH  He3aMeHuMble. OIHAKO  TMOBCEMECTHOE  HCIOJIb30BaHHE
MTOJIMMEPOB MPHUBEJIO K YCHIICHUIO «XMMHYECKOTO MPECCca» Ha BCE KHUBOE.

CaMH TUTaHTCKHE MAaKpOMOJCKYJbI, B KOTOPBIX OCTaTKH MOHOMEPOB
COCUHEHBI MPOYHBIMU XUMUYECKUMHU CBS3SIMH, HE JIETYYH U HE HECYT MPSAMOi
yIpo3bl  OKpykawmieit  cpene.  OmMacHOCTh — MPEACTABISAIOT  OCTAaTKH
HEMPOpearupoBaBIINX MOHOMEPOB, a TAK)Ke BBOIUMBIC B TIOJMMEpP B TpoIecce
mepepaboTKH  pa3liUdHBIe  IUIACTU(HUKATOPHI, CTaOMIU3aTOPBI, KPACHTEIH,
HamoOJHUTENH, PACTBOPUTENM U TPOAYKTHl HMX pacnaga. PaznuuHble
HU3KOMOJICKYJISIPHBIC BEMIECTBA HEOPTaHUYECKOW W OpPraHUYECKOW MPUPOABI H
MOHOMEpPEI MOTYT BBIICIATHCS W3 TOIUMEPOB B PE3YyNbTaTe IeCTPYKTHBHBIX
MPOIIECCOB,  CONPOBOXAAIOIIMXCS  Pa3pblBOM  XUMHYCCKMX  CBs3ed B
MaKpOMOJIEKyTax. OJTH BEIIeCTBa, OOpa3ymoluecs TNpPU HCIOIb30BAHUN H
XpPaHEHUH H3/ENUN U3 ONpPENEJICHHBIX MOJUMEPOB B "arpecCHBHBIX" IJISI HUX
YCIOBUAX, TOCTYHAIOT B OKPYKAIOIIYIO CPEeAy M OKa3bIBAIOT HETaTHBHOE
JeficTBHE Ha JKUBBIE OpPraHM3Mbl U, B TEPBYIO oOYepelb, Ha 4YeJIOBEeKa.
Brigenstomuecss TPOMYKTHl CTapeHUs TOJIMMEPHBIX MAaTepUaioB CIIOCOOHBI
XUMHUYECKHA B3aUMOJICHCTBOBATh MEXIY COOOW, UTO HEPEIKO COMPOBOKIACTCS
oOpa3oBaHueM 0ojiee TOKCUYHBIX COCTUHEHUH.

CormmacHO  JUTEpaTypHbIM JaHHBIM [1], KOTMYECTBO TOKCHHOB,
BBIICTISIEMBIX TOJUMEPHBIMH MaTepuajaMH B BO3IyX JKWIBIX IOMEIICHUH,
nocturaet 500. Ilpm 3ToM BeAymipe MecTa B COOTBETCTBHHM C IPOIICHTHBIM
COZICp)KAHUEM 3aHUMAIOT TAKUE COCAMHCHHUS, KaK OeH30J, (OopMalbICrH,
XJIOpodOpM, aleTaNbIETH, TUXIOPITaH, (PEHOJ, aleToH, TOIYOJ, KCHJIOJNEIL.
CrienuaimcThl, OIIEHNBAs SKOJIOTHIECKYIO CHTYaIlIO B IIOMEIIICHUY W HA YITHUIIC,
JJaKe C MHTCHCHBHBIM JIBIDKCHHEM aBTOTPAHCIIOPTA, OTMEYAIOT, YTO B BO3IYXE
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HEKOTOPBIX TTOMEIICHUA HECPaBHEHHO OOJbBIIE TOKCHYHBIX BEIIECTB, YEM B
armocgepe [2]. Camble BBICOKME KOHIEHTpauuu (opMaipieruia  Obun
3apeTHUCTPUPOBAHbI B TEX KBAPTHPAaxX, IN€ HEJaBHO OBUI CHAeNaH PEMOHT M
ycraHoBiieHa HoBas MeOenb u3 JICII (mpeBecHOCTpykeuHBIX TuMT) u JIBIT
(IpeBECHOBOMIOKHUCTBIX —IUIUT), CBS3bIBAIOIIMM  COCTABISIOUIMM  KOTOPBIX
SBISIFOTCA ~ KJIed Ha  ocHoBe  (peHondopmampmerugueix  (OPPC) u
MoueBuHOpopMabIerugHsIx cMoa (MPDC).

Marepuansl Ha ocHoBe POPC u MOC mnpakTHUeCKHd MOJIHOCTbIO
BBITECHUJIM HaTypaJibHble (U3 JepeBa, IKyTa, JIyOssHoro BojokHa u 1p.) [Ipexnae
BCEro, 3TO CBS3aHO C UX JEIIEBU3HOH, TaK KaK AJISI U3TOTOBJIECHUS APEBECHBIX
AT W (QaHepsl HCMOIB3YIOT OTXOABI OT JepeBoIepepadaThHIBAIONIIX
MIPEATIPHUATHIA: JPEBECHBIC OIMIKH, CTPYXKKH, HICMY - ¥ TOpa3no Ooliee qemeBbie
110 CPAaBHEHUIO C HATYPAJIbHOU IPEBECUHOMI NOIMMEPHbIE CMOJIbL. BO-BTOpBIX, B
HACTOAIIee BpeMs [OBOJIBHO pPAa3HOOOPa3eH acCOPTUMEHT IOJMMEPHOI
MIPOMYKINH, KOTOPYIO K TOMY JKe Jerde o0padaThIBaTh.

Broigensitomuecst u3 marepuaigoB Ha ocHoBe POPC u MDPC Bemiecta
MOTYT BBI3BaTh Pa3lHyYHbIC 3a00JIeBaHUSI — OT MOBPEXICHUH Mo3ra 110 Oone3Heit
niepudeprudeckoil 1 UMMYHHOU cHucTeM. McciaemoBanus moKa3alii, 9YT0O HMEHHO
13-3a TTapoB, BBIIEISTIOMIAXCS U3 TyMOOUEK, MKa(oB, KpOBaTEH, MOJOK U MpoUeit
Mebenu, coaepxkameit MOC, y xo3seB KBapTuUp HaONIONANNUCh TOJIOBHBIE 60N,
IJIeprusi, HapyIIeHHe IBIXaHWsA, 000CTpeHHe XPOHMUYECKHX 3aboneBaHui [3].
VYcraHOBIEHa NOCTOBEpHAs CBA3b MEXKIY PECIUPATOPHBIMH WHQEKIUAMH U
HaJM4YUEM B JOME CTPOUTENbHBIX Marepuasos, cogepxxamux ODOC [4].

Hamu 6b110 onpeneneHo coxepxanue ¢popmanbaeruaa B oopasuax JBII,
BKITIOYAIOIINX B KAUECTBE CBS3YIOIIETO (heHONI(hOPMAaTbICTHAHBIC CMOIIBI.

Ilepen mpoBeacHWeM wu3MepeHmid oOpasmbl JIBII B TeueHHe CyTOK
BBIIEPXKHBAIM B CIEIHUAIbHOM KIMMaTH4ecKol KaMmepe IHpU OIpeneneHHO
TeMIIepaType, IaBICHUM W OTHOCHTENBHON BIIQXKHOCTH BO3IyXa. 3areM H3
KaMepsl oTOWMpamu TpoOy BO3AyXa W TPOTOHSIM  4Yepe3  PacTBOP
aleTUJIAlleTOHOBOTO peakTuBa. [lomydeHHBI pacTBOp BBIAEPKHUBAIU Ha
BOJIsHOM Gane B Tedenne 30 mun npu Temmneparype 40°C.

Coneprxanmue ¢dopmanpaernna B pacTBope OTIpEAETISITI
(doroanexTporoaopuMeTprdeckuM MetogoM Ha KOK-2, wcnonbsys KroBery c
mupuHON padodero ciost 10 MM U CBeTOQUIBTP C JUTMHOM BONHBL A, = 400 + 5
HM.

Konnenrpamuss ¢opmanpaeruga B HCCIEAyeMOM oOObeMe BO3AyXa B
repecyeTe Ha HopMajbHbIe ycioBus coctaBuia 0,015 MF/M3, YTO IPEBBIIIAET
MPeJeIbHO JIOMYCTUMYI0 KOHLEHTPAlMI0, YCTaHOBJIEHHYI0O MUHHMCTEPCTBOM
3npaBooxpanenust PO (ITIK = 0,012 mr/v’).

Panee mpoBeneHHBIE MCCIEIOBAaHMA IOKA3ajH, YTO OOBIYHO BBIACIICHUE
¢dopmanpaeruna npessiraeT [1JIK aume s cBeXeNOTyYeHHBIX MOIAMEPHBIX
MaTepHaJioB U B TEUEHHE MecsLa, KaK MpaBuilo, CHIkaeTcs 10 ypoBHs [TJIK.
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[IpuBeneHHbIC BBINIC TAaHHBIE OMBITOB OTHOCATCS K 00Opa3nam, B3STHIM H3
JABII, nonyuyeHHO!l OKOJO 5 5eT Ha3al, U CBUAETEIBCTBYIOT O TOM, YTO
HECMOTpSI Ha OOJNBIIOW TPOMEXKYTOK BpPEMEHH, NPOIIEANINIA ¢ MOMEHTa
MTOTYYCHUsI, OHH TPOJOJDKAOT aKTHBHO BBIACIATH (pOopManbIerun. BeposTHO,
uccnenoBaHHble Hamu oOpasubl JIBII B mocnenHee BpeMs XpaHWIMCH B
YCIIOBUSIX, CIIOCOOCTBYIOIIMX TNPOTEKAHUIO PEAKIUil IeCTPyKIUH MOIUMEpa,
COIIPOBOMKAAIOILUXCS BBIICTICHUEM (hopmanpaeruna (ToBBIIEHHAS
TeMIlepaTypa, ICUCTBHE CBETAa, BHICOKAs BIAYKHOCTh M T.J.). DTO HEOOXOOMMO
YUUTBIBATh NPH XPAHEHUM U SKCIUTyaTallud U3JENUN U3 MONO0OHBIX MOIUMEPOB,
YTOOBI CBECTH OMACHOCTH OTPABICHHS U 3arpsS3HEHUS] OKPYXKAIOMIeH Cpeasl K
MUHUMYMY.
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0.B. BaGaxosa', JI.A. Tapxanosa’

'3A0 HIIL] «IMOC», r. Capatos, *CapaToBCKHii rOCy1apCTBEHHbIH
TEXHHUYECKHH YHUBEPCUTET

OIIEHKA BO3MOXKHOCTH UCITIOJIb30OBAHUA
AHTHUKOPPO3UOHHBIX MOKPBHITHUIA B MTPOMBIINIJIEHHOCTH

Pa3BuTHEe  NPOMBIIUIEHHOCTH  BCErjJa  CBSI3aHO C  BHEAPCHUEM
COBPEMEHHBIX TEXHOJIOTHH, HWCIIONb3YIOIIUX IIOBBIIICHHBIC TEMIEPATYPEL,
JaBieHHe W KOHIEeHTpauuu. [losToMy, K 00OpYZOBaHHIO, NPHUMEHSIEMOMY
0CO0EHHO Ha XMMHUYECKUX MTPOU3BOJICTBAX, IIPEABSABIISIOT BHICOKHE TPEOOBaHMS
M0 Ka4decTBY, O€30MacHOCTH ¥ HAJEKHOCTH OJKCIDIyaTallid C IIEJIbI0
MIPEOTBPAIICHNS.  KOPPO3HOHHOTO  pa3pyllICHWs. YUHUTBIBas, 4YTO IIPH
KOPPO3MOHHOM pa3pyLIEHHH BO3HUKAET ONACHOCTh BBIOpOCA XHMHUYECKUX
BEIIECTB B OKPYXKAIOLIYIO cpedy, 00pp0y ¢ KOppo3uel ciexyeT paccMaTpUBaTh
KaK MOBBIIICHNE SKOJIOTHYECKO W IIPOMBIIIIICHHOW 6€30II1aCHOCTH.
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Henbto maHHOI pabOTHI SBMIIACH OIIGHKA BO3MOXKHOCTH HCIIONB30BAHUS
COBPEMEHHBIX OpPraHWYECKHX MAaTepHalioB Ui 3allUTbl OOOPYAOBaHUS H
CTPOUTEHHBIX KOHCTPYKIIHA OT KOPPO3HH.

B kadectBe OOBEKTOB WHCCIIEIOBaHMS OBUTH BBEIOpaHBI aBa oOpasma
MOJIMMEPHBIX MATEPHAJIOB. «TEOILIACT» - THIPO3AIIUTHOE MOKPHITHE (HPMBI
«[eollnact-M» M «TE€XHOIUIACT» - BOJIOKOHHOAPMHUPOBAHHBIH IUIACTUK (UPMBI
00O «Posin TexHOTOHKHUC.

OOpa3upl  Marepuana TeoIUIacT HCHBITHIBAIACH B JTa0OpaTOPHBIX
YCIOBUSAX B PAacTBOpPE POIAHUCTOTO HATPHUS, KOTOPBIA 0O0NamaeT BBICOKOI
KOPPO3UOHHOW aKTUBHOCTBIO K METANIMYECKUM M OETOHHBIM MaTepHaiaMm.
Konuentpannss pomanucroro Hatpus (NaCNS) cocraBmua  10-12%.
DKCIOHUPOBaHNWE OOpasloB IMPOBOAWIOCHE mpHu Temmeparype 20-25° C.
JnurtenbHocTh ucnbITaHus cocTaBuwia 40 cyrok. OmnpeneneHHe CTOWKOCTH
MOJIMMEPHOTO MaTepraia MpOBOAUIOCH B COOTBeTCTBUU ¢ TpeboBanusmu [ OCT
12020-72 ¢ wm3m. 1-3. «Ilmactmaccel. MeToabl OIpeaeneHus: CTOMKOCTH K
JCHCTBUIO XUMHYECKHX cpea». OmpeneneHpl IBa TOKa3aTeds CTOMKOCTH: IO
Macce W mo o0beMy. 3a BpeMs HCIBITAHUN TMPOU3ONLIO0 HE3HAUYUTEIHLHOE
W3MEHEHUE JMHEWHBIX pa3MepoB 00pasloB W Macchl monmmMepa. CorimacHo
I'OCTy, paccunrad o0beM 00pa3IOB, KOTOPHIH IO UCIIBITAHHUS COCTABHUIL:

O6pasert 1 — 53,75 x 32,05 x 0,75 = 1292,016 mMm” ;

O6paser 2 -54,05 x 32,05 x 0,75 =1299,23 mm’ .

[ocne sxcriornpoBanns B TedeHne 40 cyTok 00beM 00pa3IoB COCTABUI:

Oopazen 1 — 53,75 x 32,05 x 0,85 = 1464,28 MM’ ;

OG6pasert 2 — 54,45 x 32,05 x 0,85 = 1475 Mm .

W3meHeHne o6beMa COCTaBHIIO:

O6paszern 1 — 13,13%;

Ob6pazen 2 — 13,5%.

Honyctumoe mo I'OCTy u3MeHeHHE MeXaHHYECKHX ITOKa3aTened it
TEPMOIUTACTOB COCTaBIsIeT (NPH yIOBIETBOPUTENBHONW cToiikoctn) 10,1 —
15,0 %.

CnenoBaTenbHO, U3MEHEHHEe  oObeMa  HcClelyeMbIX  00pasIoB
VKJIaIIbIBa€TCsl B Tpeaeibl HOPMBI. V3MeHeHHe Macchl 00pasiioB BBIYHCISUIH
IpaBUMETPUIECKH M0 hopmyIre

am = H2E 1009,
rae M - Macca oOpasia 10 IIepBOro HOTPYKEHUS B XUMHUYECKHH peareHr, T; M,
— Macca oOpasa rmocje BEIISPKKH er0 B XUMHYECKOM pearcHre,r.
H3MeHeHne Macchl 00pas3LoB COCTABHIIO:

_ (1,3490-1,3481) o o
Ob6pazen 1 AM = e 100% = 0,67%;

_ (1,3367-13357) o — 0
Ob6paszen; 2 AM = ETTrr— 100% = 0,75%.
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Kax BuHO 13 MONy4YeHHBIX AaHHBIX, I3MEHEHHE MAacChl HE3HAYUTEIbHOE,
T.€. HCCIIEyEeMbIil MaTepual MPakTHUECKU He COPOMPOBaTl XUMUYECKHI peareHT
1 ero K03(h(UIHUEHT COPOIH COCTaBUIL:

it oopasma 1 — 0,0009 r/em’ ;

[t obpasma 2 — 0,0007 r/em’ .

Onpenenenne  XUMCTOHMKOCTH ~ 00pa3loB M3  Marepuaia
«Texnollmact» mpoBOaMIIOCH B cpefe runoxyioputa Hatpus (NaOCl).

HccnenoBanue TpOBEICHO C IETBbI0 MOAOOpPa XUM3AIIUTH BHYTpPCHHEH
MOBEPXHOCTH €MKOCTEeH XpaHEHHsI pacTBOpa THIOXJIOPUTA HATPUs, KOTOPHIH
HMEET CIENYIOUI XUMUUECKUI COCTAB:

- MaccoBasi KOHIIGHTPALHsS aKTHBHOTO XJI0pa He MeHee 120 r/am’;

- MaccoBas korueHTpanus menoun (NaOH) He 60see 90 /.

Marepuain «Texnollnact» MIPEACTABIIAET coboit
BOJIOKOHHOAPMHPOBAHHBIA IJIACTHK Ha OCHOBE 3ITOKCHIHO-BUHIJIOBOW CMOJIHI,
3acTHIBAIOIICH MO Bo3xelcTBHeM yibTpaduoneroBoro csera. JlaboparopHsie
ucneitanust npoBonwiuck no I'OCT 12020-72 ¢ wusm. 1-3 «Ilmactmaccsl.
MeToapl onpeneneHnss CTOWKOCTH K JEMCTBUIO XUMHUYECKUX cpemy. OOpasiisl
SKCIOHMPOBAINCH B Cpele PacTBOpa THIIOXJIOPUTAa HATPHUS TPH TeMIeparype
20 25 °C. IIpoaomKUTENbHOCTh UCTIBITAHUN cocTaBuiIa 36 cyTok. BusyanbHelii
OCMOTp 00paslloB MOKa3ad, YTO TJSHIEBBIA OJecK yTepsH; MO MOBEPXHOCTH
00pasIoB ObUTH 00HAPYKEHB! EMHUYHBIC S3BCHHBIC PAa3pyLICHUS TITyOHHOH 1—
2 mm. CpenHee 3HadeHHE HOTEpH Macchl 00pasmoB coctaBmwio 2,34%. Ilo
YeTHIPeXOaUIbHON CHCTEME OIICHKA CTOWKOCTH IOJMMEPHBIX MAaTEpHAIOB
«TexHnollnacT» oTHOCHTCA K TIpymnme CTOHKHX (M3MEHEHHE Macchl He Oonee +
10%).

Takum oOpa3zoM, B Tporecce IMPOBEACHHBIX MCCIENOBAaHUK TOKa3aHa
BO3MOXKHOCTb HCIIOJIb30BAaHUSl TeoIuiacta Uil TUAPOU3OISUUN OETOHHBIX
KOHCTpYKIMM OT poaanuna Hatpus u Tepmollnacra gy BHyTpeHHeH
XUM3AIIUTHI XpaHSHUS THITOXJIOPUTA HATPHS COOTBETCTBEHHO.
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P.A. Bamuﬂcmlﬁ', 10.B. Kpaconmumﬁz, H.A. ‘iyryﬂonaz,
E.B. Pomamo]cz, H.H. Jlo6auesa’

1 o
CCMI/IJ'IyKCKI/II/I KOMOUHAT CTPOUTCIIbHBIX MAaTCpHUAJIOB
2
BOpOHe)KCKaSI TroCcyJapCTBCHHAs TEXHOJOIMYCCKas akaeMuUst

TEXHUKO-3KOHOMHUYECKHU AHAJIN3 BO3MOKHOCTH
INPUMEHEHWS 3EPHUCTBIX ®NJIBTPOB B TEXHUKE
IBbUIEYJIABJIMBAHUSA

[TbeBble BHIOPOCH HPOMBIIUICHHBIX HNPEINPUATHH 3aBHCAT OT COCTaBa
ChIpbs, BHIA  TOIUIMBA,  KIMMATOJIOTMYECKOW M TOMOrpau4ecKon
XapaKTepUCTHKU O0BbEKTa, BHIOOpA TEXHOJOIMYECKHMX AallapaToB M CHUCTEMBI
MEpONPHUITHI [0 CHWKEHHIO 3alblUICHHOCTH TexXHocdepsl, KBanu(UKALUH
nepcoHasa U GUHAHCOBBIX BO3MOXKHOCTEH aAMHHHCTPALHH.

CpaBHUTENbHBIC TEXHUKO-OKOHOMUYECKUE TIOKA3aTENTH Pa3ITMIHBIX
MIBIICYJIOBHUTENCH MTpHUBEAeHBI B Tabmmme [1].

TexXHUKO-IKOHOMHYECKHE TTOKA3aTeIH HEKOTOPBIX HI:IHeyJIOBPITeHefI

—~ = ’E
- =g &3 3 o
35} 3 ) Q&g ES
< | ER | 5o, |E2E24| E83
= = i T g = S s o l:l[ o =
IMokazarenn = % Q & 8 Eg SEEC g &
55 | g8 | fET |Egi&E] &2
= 52 2 8¢ ™ 5
=g o
CreneHb 04MCTKH, % 60-80 80-95 99,0-99,4 | 99,5-99,7 | 98-99,15
3
Pzzicxon Bonel/ 1000 M’ rasa, ) 150107 ) ) )
M /4
Pacxon snexTposneprun
(a 1000 M/4), KB/ 0,2-0,26 0,3 0,46 1,4 0,5
KanuraneHble 3aTpaThl
(a 1000 v /a1), pyb. 420 258,2 504 1876 943-1876
DKCIUTyaTaliOHHbIE  3aTpaThl
(1a 1000 M*/4), py6. 2.5 2.83 4.9 8.12 0,25-0,64

CTpyKTypbI KalNTaJIBHBIX 3aTPaT U Ce0ECTONMOCTH 3EPHUCTHIX (DIIIBTPOB
HECBSI3aHHOTO THIIA TOKA3aHbl HA PUCYHKE.

3epHUCTBIE (UIBTPHI MEPCIEKTHBHBI B OTPACisiX, TJe MX NPUMEHEHHE
o0ecrieunBaeT 3aMeTHOE CHIDKEHHE Opaka, IOBBIIICHHE HaIS)KHOCTH OCHOBHOTO
TEXHOJIOTHYECKOT0 00OpYAOBaHHS, CYIIECCTBEHHOE COKpAIlICHHE 3aTpaT Ha
MIPOU3BOJICTBO, YMEHBIIEHUE UMIIOPTA U YIydllIeHUe yCIOBUI Tpyaa.
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3 1 ! 2H
A 3
2%4 &3
. CTpykTypa 3aTpaT Ha OYHCTKY IBIIEra30BOro MOTOKA QHIBTPAMU
C HECBSI3aHHBIM 3EPHHCTBIM CIIOEM:
A — xanuTanbHbIe 3atpathl; 1 — o06opynoBanue 40-60%; 2 — MoHTaxHBIE paboThl 16-20%);
3 — crpourenbHble padboTel 30 - 45%; 4 — npoune 10 6%.
B — cebecronmocts: 1 —marepuanst 30 - 38%; 2 — sHepreruyeckue 3arparsl 15-37%;

3 — 3apaboTHas 1ara ¢ HauucneHusmu 10-43%; 4 -3aTparhl Ha colep)kaHHe U
9KcIuTyaTanuio obopynosanus 20-32%; 5 — npoune 7-11%

(DI/IJ'IBTpI)I SABJIAKOTCA 3JICMCHTAMU 060py2[0BaHI/I$I, 3aTpaThbl HA HUX BXOIAT
B ero cebecroumMoctb. IIpu pacyere 3KOHOMHUYECKOH 3()PEKTUBHOCTH OHM
BKJIFOYAIOTCS B IIPOM3BOJICTBEHHBIC, OCHOBHBIE M OOOpPOTHBIE (OHIBI; HX
CTOMMOCTh  BXOJUT B  KAaNUTAJIbHBIC  BIOXKEHWA.  OKOHOMHYECKYIO
5} PEKTUBHOCTL 3€PHUCTBIX (DUILTPOB CO CBA3AHHOM CTPYKTYpPOH CllOst
PacCUMTHIBAIOT 1O (hOpMyJIe
=M, +&,®,(P,/P,)~(M, +&,8,)+S,(n, =n,)/n, K,

rae O — cyMMa 35KOHOMHH B ToX; M), M>- cTONMOCTh PEMOHTa 000pYIOBaHUS
1o 0a3UCHOMY M BHEIPSEMOMY BapHaHTaM; &, - OTPACIEBOH HOPMATHBHBIHA
K03 GHUIMEeHT 3(PPEeKTHBHOCTH KanuTaibHbIX Bioxkenui (0,2); @; @, —
CTOMMOCTH KOMIUIEKTa (MIBTPOB IS €AWHHUIEI o0opyaoBaHus; P, P, — cpokn
cyx0bl QuiIbTpOB; S, — cyMma 3aTpaT Ha IPOHM3BOJCTBO, OCTAIOLIUXCS
HEM3MEHHBIMHM TIPH YBEJIMYECHUM BBIyCKa MpPOXYKLUHUH; 71, H; — O0BEM
MIPOM3BOJCTBA B HATYPAIBHBIX M3MEpHUTENsiX B ron; K — 4ncio TpedyeMbix
KOMIUTIEKTOB (PHIILTPOB [2].
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A. B. JlorunoB /; mon Hayd. pea. k.T.H. B. A. I'opembikuHa u 1.1.H., npod. 0. B.
Kpacosurxoro. — Boponex: Boponex. roc. yH-, 2001. — 296 c.

229



C.C. Boponuu, C. I1. Tumomyk, A. A. [Iyxosa, A. I'. X1onaes,
IO. C. llapckas

Ananmutndeckas gabopatopust ['YII r. Mocksbl «["ocymapcTBeHHBIN
npuporooxpanHbsiit neHtp» AluOOC, r.Mocksa

IKOJIOTHYECKHUE IMPOBJIEMbI UCITIOJIb30BAHUSA
HNEPEJABUKHbBIX CHET'OCIIVTABHBIX YCTAHOBOK
(HA IPUMEPE r. MOCKBBI)

B xpynHbIX Topoznax Poccun nmpuMeHSIOTCS pa3iudHbIE METOIBI OOPHOBI
CO CHEXHBIM IIOKPOBOM, B T.4. cOOp CHera W JaJIbHEHIEe ero IUIaBJICHUE Ha
cHerocmaBHbIX myHkTax (CCII). Pasnuuator cnenyromue Buasl CCII:

1) CCII Ha TenJioBoii 3Heprum kanammsaumu. Koncrpykmms CCII,
(YHKIMOHUPYIOIIETO Ha TEIUIOBOH OSHEPIHMM  XO3SHCTBEHHO-(heKaTIbHON
KaHaJW3aluy, TNpeJyCMaTpHBacT COBMEIICHHE B  OJHOM  COOpPY>KCHUH
CHErOCIIaBHOM KaMepbl M IIECKOJOBKH, T€ MPOHCXOAWUT IIOJIHOE TasHUE U
ocaxkieHne 95 % B3Beceil. HepaBHOMEpPHOCTh TMOCTYIUIEHUSI CHEXHBIX Macc
criaxuBaeT OydepHas miomaKa, rae MpOUCXOANT CKiagupoBanne. OCHOBHON
HE/I0CTaTOK — JKeCTKast MPUBSA3Ka K MECTHBIM yCIOBUSIM.

2) CCH Hna copocHbix Bogax TOIIIl. Cumraercs, uro Hamboiee
ONTHMAJbHO MJaHHBIH IIPONIECC IPOUCXOAUT B TEINIOOOMEHHHUKE, OIHAKO
NIPUMEHEHUE CTOKOB  TEIUIOVICKTPOCTAHIMH, 00JajalomuX  HEBBICOKOM
(+18...420 °C) mmm nuskoi (+10 °C) TemmepaTypoi, JenaeT Takoro poja
coopyxeHus Hed()(eKTHBHBIMH. EIMHCTBEHHO [AEHCTBEHHBIM OKa3aloch
pacTalUIMBaHNE CHEXHO-IEASHON MacChl HEMOCPEICTBEHHO B BOAAX C
MOCEIYIOMUM TIOJIyYeHHEM CMECH COPOCOB U TaJoro CHETra, BCIEACTBHE YEro
koHCTpyKIus noxobHoro CCII aHamormyHa KaHAJIM3alMOHHOMY BapHaHTY,
OJTHAKO TIPH 3TOM eMy TpeOyeTcs Ooyiee BBICOKAs CTEIEeHb OYMCTKH, KOTOpas
JOCTUTAeTCsl MyTeM JOINOJIHUTEIBHOTO HW3BJICUCHUS M3 IIOJYYEHHOW CMecH
HeTenpoayKTOB M TOHKUX B3BECEH MOCPEICTBOM MACIOJOBYIIEK M MPYJOB-
OTCTOMHUKOB.

3) EcrecTBeHHOe TasgHMe. CKIaiupoBaHUE CHETa C MOCJIEAYIOLIUM €ro
€CTECTBEHHBIM TasHHUEM — CaMblii SKOHOMHMYHBIH CHOCOO €ro yTHIN3aluu.
IIpomecc 3TOT ATUTENBHBIA U XapaKTePU3yeTCsl MOCTEIIEHHBIM OTTOKOM TaJIbIX
BoJ B HeOonpmmx KoimdecTBaX. OH TpeOyeT OYHMCTKHM CTOKOB CHELHAIbHO
YCTaHOBIEHHBIMH (QuibTpaMu. OCHOBHOW HEJOCTaTOK — HEOOXOJMMOCTb
WCTIOIb30BAHUS JJIsl Y THIIM3AI[MY 3HAYNTEIbHBIX IIOIIAIeH.

4) CCIH na tennoceru. Yctpoiicteo CCII Ha ropoackoil TtemiaoceTtu
BO3MOJKHO TOJIBKO TaM, I/Ie €CTh CBOOOJHBIE MOIIHOCTH (I 3TOrO Tpedyercs
He MeHee 2 ['kan B 4ac TerioBoidl Hepruwm). [IpuHIMI pabOTHl CIEMYIOMINIL:
00opyayeTcst MyHKT, Pa30rpeBaroIuil Talylo BOAY 3a CUET SHEPTUU TEIIOCETH,
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3aTeM Harperas TaKHM o0pa3oM Boja pa3OphI3THBAcTCS Ha IOCTYMAIOIIYO
4yepe3 MOJIOTKOBYIO JIPOOMIIKY CHEXHO-JIEISIHYI0O MacCy M 00ecIeuynBaeT ee
TassHWE. YJaleHHe COOpaHHOTO B IIECKOJIOBKE OCaJKa OCYIIECTBISIETCS
MIEPHOMYECKH, IT0 MEPE €ro HAKOIICHHS, C ITOMOIIbIo rperdepa [1].

5) CCII na qu3enbHOM TomIuBe. TaM, rjie HeT BO3MOXHOCTH ITOCTPOUTH
BBINIIETIEpEUHCICHHbIe NYHKTHI, ycraHaBinuBatorcss CCII, wucnons3yromue
J3eNbHOe TOINMBO. Ha HUMX yTHIIM3aIys CHeTa MPOMCXOANT 3a CYeT KOHTAKTa C
ropsyeil BOAOH, Harperoii B TemiooOMeHHHWKe. J[mg ee HarpeBa B
TEIIOOOMEHHUK — TOJAeTCsl  HACBHINICHHBI  map, TeHepanus KOTOPOro
OCYIIECTBIIIETCS B KOTEIbHON YCTaHOBKE, paboTarolel Ha JU3eIbHOM TOILIHBE.
OCHOBHOI1 HETOCTATOK — HCITOJH30BaHNE TOIUIMBA JENaeT IepepaboTKy cHera
nopoxe (Ha riaBieHue | M° CHEXHOM MAcChl YXOAMT OKONO 3 JI TOILINBA).
KommneHcupoBaTh I1eHy MOXKHO TOJIBKO 32 CUET COKpAILCHHUS IIeua ePeBO3KU.

6) IlepeaBuxnbie cHerocmiaBublie ycranoBku (IICCY). imenHo stot
BHJ CHETOYJaJICHUS Ha CETONHANIHAN JeHb HaIlel camMoe IOTHPOKOe
pUMeHeHue B ropoje Mockse.

B 2008-2009 roay 6sw10 3akyruieno 156 equnaunn [ICCY, u3 kotopsix 132
€MHHULBl — OTEYECTBEHHOTO MPOM3BOICTBA, 3T0 MamuHel CTM-11 u CTM-12
(BAO «BHUHcrpoiinopmamy); CITY-5, CIIY-10 u CIIY-40 (OOO «BTK-
IIpom»), 1 24 enuHUIBI TEXHUKHU KaHAJCKOTO M aMEPHUKAHCKOTO MPOM3BOACTBA
(Tpekan 20PD-MX, 60PD-MX u 80PD-MX; Snow Dragon) [2].

VYcranoBku, BeimosHeHHBIe 3A0 « BHUH cTpoitnopmam» (puc.1) u OO0
«BTK-IIpom» (pmc.2), MpeacTaBIAIOT COOOH BOJOTPEHHBIC KOTIBI B BHIC
OyHKEpOB, B KOTOPBIX 3a CYET TerJa, BbiaeasieMoro ropenkamu (ot 1 m1o 4 u
Oornee), paboOTAOIIMMU Ha JWU3ETBHOM TOIUIMBE, TPOHMCXOJUT TasHHE
3arpy’>KeHHOTO B HUX cHera. J1s MHTeHCH(UKAIMA TIpoliecca TassHUs CHEXHOM
MAacChl MPEIYCMOTPEH IMOMUB €€ Tajlod BOJOH, 3a0MpacMoOil B 30HE KAPOBBIX
Tpy0. COpoc Tanmol BOJBI OCYIIECTBISAETCS B KAHAIM3AIMOHHBIE CETH, JUISI YEeTO
MPEIYCMOTPEHBl ~ CPEeNCTBA  NPHUCOCIAWHEHWS K  KOJOALAM  TOPOICKOI
KaHaJIM3aI[MOHHOH ceTH [3,4].

Puc.1. CTM-12 (3A0 «BHUWcTpoiigopmalu»)

Mpunamun  peiicteus [ICCY ¢upmer TRECAN (puc.3) 3akmovaercs B
crnexytomeM. CHer 3arpyxaeTcsl B 3alIOTHEHHBIA BOJOH pe3epByap ¢ CHCTEMOMN
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MIOTPYKHBIX TOPEJIOK, KOTOpBIE OO0ECIEeYMBAIOT C)KUTAHHWE TOIUIMBA HIDKE
BOJSHOTO YPOBHS, a MPOAYKTHI CTOPaHUs «IIPOOYIBKUBAIOT» Yepe3 CION Tanoil
BOIbl (3Q(EKT «XOJOAHOro KHIEHUs»). [IPOMCXOIUT KOHAEHCALMs I1apoB,
oOpa3syloIuxcsd TpH CrOpaHWM, W yBelIWumBaercs Teroornada. KITJ]
ycrpoiicTBa nocturaet 98 % mo BbICIIEH TemIoTe cropaHus Tomnusa [1,4].

OtmetnM ocHOBHBIe TpeumymectBa [ICCY: OTHOCHUTENBHO HU3Kas
CTOMMOCTh, BO3MOXKHOCTH ~ CE30HHOTO  pasMemieHHs 0e3  IOoIydeHHs
3eMJICOTBOJIOB, CJIOKHBIX COTJIACOBAHUH W TOCTOSHHOTO IIOAKIIOYCHHS K
WHXCHEPHBIM ~ CETSM, COXPAaHEHUE JOPOTUX TOPOJICKHUX 3eMellb  Jyif
MOJIb30BaHMs. JIOCTOMHCTBOM TaKXe SIBISIETCS W MaKCUMAIbHO BO3MOXKHOE
COKpaIlleHNe WM Ja)Ke UCKITIOYEeHHUE TUIeYa BBIBO3a CHETa.

W3 HemocTaTKOB OTMETHM 3KOJIOTHYECKUE MPOOIEMBI, BO3HUKAOIIHNE MPU
skcmuryatarmu 1ICCY. K HuM B mepBylo odepeAb OTHOCHUTCS 3arpsi3HEHHE
aTMoc(epHOro BO3IyXa BEIIECTBAMH, COICPIKAIINMIECSA B MPOMYKTaX TOPEHHS
JIM3EeITFHOTO TOILIHBA.

ITponykTsl TOpEHWS MAW3TOILIMBA MPEACTABISAIOT COOOH  CIIOXKHYIO
MHOTOKOMITOHEHTHYIO CMECh I'a30B, IApPOB, KaIlelb >KUIKOCTEH M JHCHEPCHBIX
TBepAbIX 4dacTull. Beero onm comepxar okxoio 280 KOMIIOHEHTOB, MPOXYKTHI
MOJIHOTO cropaHus ToruBa (mauokcua yriepoaa CO, u BoxsHoi map H,O),
BEIIleCTBa, 00pa3yIoNIMecs B pe3ysbTaTe TEPMUUYECKOT0 CHHTE3a U3 BO3/LyXa IPH
BBICOKHX TeMneparypax (okcuzasl az3ota NOy), IPOIYKTl HETIOJTHOTO CTOPAHUS
TorumBa (MoHOOKcH yriepoga CO, yrinesogopoasl CH), aucniepcHbie TBepabie
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YaCTHIIbI, OCHOBHBIM KOMIIOHEHTOM KOTOPBIX SIBJISETCS CaXka, a TAK)Ke OKCHIBI
Cepbl, alpAETHAbI, MNPOAYKTHl KOHAEHCAlMM M monuMepuzauud. Kpome
MPOJYKTOB CTOPaHUsS TOIUIMBA, B OTXOMISIIMX Ta3ax Au3elied MPUCYTCTBYIOT
MPOIYKTHl CTOpPaHUS CMa30YHOTO Macia W BeIIecTBa, OOpa3yomHecs W3
MPUCAJIOK K TOIUTHBY U MACIy.

Haubonee MaccoBbIMH KOMIIOHEHTaMH OTXOAAmKX ra3oB (OI) sBusroTes
aTMocepHBId a30T, AWOKCHI yriepoia (YTJICKHUCIBIH Ta3), Mapbl BOABI H
M30BITOYHBIA KucTopoA. Ha OOJBIIMHCTBE HSKCIUTyaTAIMOHHBIX PEKHMOB HX
cymmapHsIil 06seM B OI coctaBisier 90-95%. W3 3TUX OCHOBHBIX KOMIIOHEHTOB
JUIIG YTJIEKUCHBIA Ta3 OTHOCUTCA K CIaOOTOKCHYHBIM BemecTBaM. OObemMHast
KOHIIGHTpays TOKCHYHBIX BemectB B OI' CpaBHHTENBPHO HEBENHWKAa U
coctapisier 0,2-2,0%. IIpu 3Tom okono 80-95% ot oOmielt Macchl TOKCHYHBIX
koMroneHToB OI' mpuXoAuTCs Ha JOJI0 MATH OCHOBHBIX KOMIOHEHTOB: NO,
CO, CHy, anpaeruipl ¥ TUOKCH]T CEePHI.

B OI' moxer comepxatbcsi a0 200 pa3iIuyHBIX YTIIEBOJOPOIOB,
MIPECTABISIIONINX CICIYIOUIHE TOMOJIOTHIECKUE PSIBI: allKaHbI MIIH mapaduHsl,
aNKeHbl WU OJIeQUHBI, [UKIAHBl WM HAPTEHbI, AIKWHBI, apOMAaTUYECKHE
YTIIEBOIOPOIBI (B TOM YHCIIE MOJUIUKINYECKUE apOMATHUECKUE YTIIEBOIOPOIBI
[TAY).

Haubonee 3HaUMMBIMM W3 HHX SIBISIIOTCSA JIETKHE Ta3000pa3HbIe
YIJIEBOZOpObI, apomaTudeckue yrieBomopoasl u [TAY. K rpynne nerkmx
ra3000pa3HBIX YTJIEBOJOPOAOB OTHOCATCS METaH, 3TaH, MpPOIaH, ATHIEH,
MIPOTIHJICH, alleTHJICH | Jp.

W3 Oonee TSHKENBIX YTIIEBOJOPOAOB CIEAYET OTMETHUTh apOMAaTUYECKHE
YTIEBOJOPOBI — OEH30JI, TONYOJ, KCwiiod, dTwioeH3on u np. Hdus O Goxee
XapaKTepHbI BBICOKOMOJeKysapHble [TAY (okono 20 BuaoB). OCHOBOH 3THX
YIJIEeBOJOPOJOB SIBIAETCS CTPYKTypa, Ha3biBaeMas OEH30JbHBIM SIPOM, B
KOTOPYIO BXOJSIT IIECTh aTOMOB YTJIEpPONa, COSAMHEHHBIX B KOJBIO, C TPEMS
OIMHApHBIMH U TpeMms JABOMHBIMU cBsi3aMu. Hexoropele ITAY, kpome
OCH30JIBHOTO sINIpa, MMEIOT OJHY WJIM HECKOJBKO OOKOBEIX 1emeil. B OI
COJIepKaTCsl B OCHOBHOM YTJIEBOJIOPOJIBI, B MOJIEKYJIBI KOTOPBIX BXOJAT ABE, TPU
W YeTHIpe KOJIBIEBBIE CTPYKTypel M 12-20 aromoB yriepoma. HambGosee
MPEICTAaBUTEIBHBIMU M3 HUX SIBIBTIOTCS HEKaHIIEPOTEHHBIC MHUPEH, (IyopaHTeH
U C1a00TOKCHYHBINA XPU3CH, a HanOOoJIee OMACHBIMU — UMCIOLIHN CPABHUTEIBHO
BBICOKYIO  KoHueHTpanuio B O ¢enanrpen, ©Oenzo(b)diyopanreH,
O0er3o(j)piryopanteH U ocobeHHO Oen3(a)mupeH. Jlons OeH3(a)nupeHa B
cymmapHoM Beiopoce ITAY coctasmiser no 3,7%.

Kpome toro, B OI' comepxarcsi 4YacTUIBI caxd. YacTHIBI Caxu
MPENCTaBIAIOT co00if mopuctele ¢opmupoBanus yriepoaa C, HUMEOT
HENpaBHIbHYIO (opMy | JiHEHHBIE pazMepbl 0,1-100 MkM (TIpeuMyIIIeCTBEHHO
or 0,2 ngo 5,0 mxm). Caxa - HE EIMHCTBEHHOE TBEPJAOE BEIIECTBO,
cogepxkaimeecs B OI'. [Ipyrue TBep/bie BemiecTBa — CyJb(arhl (COIH OKCHIOB
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cepbl) 00pas3yloTCsl MPH CTOPaHUU CEPhl U €€ COCIMHEHHWH, Colep)Kalluxcs B
TomnuBe U Macie. Kpome Toro, B BBIXJIOMHBIX ra3ax NPHUCYTCTBYIOT TBEpIbIC
BEIIIECTBA, 00pa3yIoNfecss B pe3ylbTaTe CTOPAHUS MOTOPHOTO Macja, a TaKke
MeTaJUTbl (KeJIe30, HUKENIb, MeIb, LUHK M Ap.) W UX OKCHIBI, SBISIOLIUECS
IIPOJYKTaMH M3HOCA JeTalled IBUraTessi 1 KOMIOHEHTaMH IIPUCATI0K K TOIIUBY
1 MOTOPHOMY MAacily.

Ilpn cropanum cepbl M €€ COCOUHEHMH, COICPXKAIIUXCA B TOIUIUBE H
Macje, KpOMe TBEpIBIX YacTHIl, 00pa3yloTCsl HEOPraHWYECKHE Ta3bl — THOKCH
cepbl (CepHHUCTBIM aHTHIPUA) M TPUOKCUI cepbl (CEpHBII aHTMAPHI), a TaKxKe
CEepOBOIOPO.

Kucnoponconepkamue — yrieBogopoAbl —  alnbAETHABl  SIBISIFOTCS
NIPOJYKTaMH HENOJHOTO CropaHus M o0pa3yloTcs Ha pPaHHUX CTaIusx
OKHCIICHUSI  YIJIEBOJIOPOJOB TOILIMBAa. B OCHOBHOM 3TO (opMalibIerun
(MypaBBHMHBIN albIETHA), arieTanpaeruy u akpoienH. B OI' Ha dopmansaernna
npuxomutcst 71-91% ot obmiero coaepskaHus aubACTHIOB, Ha JOTIO aKpOJCHHA
— 9-22%. Ocraneupie  10-15% cocTaBisiloT psa  APYrUX — ajidbIeruoB
(ameranbaerun, ToMyanpaerua, OeH3anpaerul, Gpyphypon).

Kpome mepeuncieHHBIX TOKCHYHBIX KOMITOHEHTOB, B BBIXJIONHBIX Tra3ax
JBHUTaTeNed BHYTPEHHEr0 CropaHusi MOTYT IIPHCYTCTBOBAaTh TaKxke ()EHOIbI,
HUTpOodeHONbl, 3QUpPHl (EHONOB U CIOXHBIE S(QUPHI, CIHUPTHI, KETOHBHI,
HUTPOIIMPCHBI, TETEPOLUKINIECKAE COCAWHEHHS, B COCTaB KOJIBIEBOI
CTPYKTYPBI KOTOPBIX Hapsily ¢ aTOMaMH YIJIepoja BXOIST aTOMBI KHCIOpPOJa,
a30Ta, Cephl U psAja Ipyrux BewwecTs [6].

B 3airoueHHe INpHBEJEM  HEKOTOpPBIE  HCCIEJOBAaHHS — aBTOPOB,
nposegeHHble B 2008-2009 ronax, MOCBSIIEHHBIE ONPEICICHUI0 KOHIEHTpaui
PA3IMYHBIX 3arpsI3HAIOIINX BEIIECTB B OTXOASAIIMX Ta3aX, 00pas3yroUuXcs MpH
COKUTaHUM AM3TOIUIMBA B HEKOTOphIX Bupax IICCY. Pe3ymbTaTsl MpoBEAEHHBIX
HCCIIeI0OBAHUII IIpeICTaBIEHBI B TaOIHIIE.

PesynbraTh nccnenoBanuii orxoasmux razos [ICCY
(KOHIIEHTpaIHs, MF/M3)

Tpexan (20PD-MX, 60PD-MX u
Bemectso CTM-11(12) | CIIY-5(10,40) 80PD-MX); Snow Dragon
A30Ta OKCHJIBI 100,0-225,5 100,0-225,5 62,0-133,3
Vriuepona MOHOOKCH] <5,0 <5,0 62,5-125,0
Cepbl THOKCHT <15,0 <15,0 <15,0
®dopmanbaerus 0,10-1,00 0,10-1,00 0,10-1,00
YraeBonopoasl
(cymmapHoe 3,0-6,0 4,0-7,0 10,0-15,0
COJICpIKaHuE)
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OTMCTI/IM, 4TO HUCCICAOBaHUA HOPOBOAWIMCH B COOTBETCTBUU C
YTBEPKACHHBIMU MCETOAUKAMU KOJHUYCCTBEHHOI'O XHWMHUYECKOTO aHajlunsa C
HCIIOJIB30BaHUEM COBpPEMCHHOTI'O AHAJIMTUYCCKOI'O 060py,E[OBaHI/IH. Ha
CErOJIHSAIIHUM ACHb TaHHBIC UCCIIEIOBAHUS MIPOAOJIKAKOTCA.
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VY30ekckuil Hay9HO-HCCIIeA0BaTeIbCKAN HHCTHTYT PHUCA,
000 «<bBMOHAHOTEX», Y36ekucran, TamkeHT

TEXHO.JIOT' U 3AIIATHI PACTEHUM PUCA
OT BO3BYJUTEJIENA BOJIE3HEM U BPEJIUTEJIEM,
A TAKXE 3EPHA ITPU XPAHEHUH
C UCHOJIb30BAHUEM (HAHO)YMIIOB

B nocnenHue rogpl HaMeTWIIACh TEHAEHIUS PACIIMPEHUS TIOCEBOB prica B
PHCOCEIOIMX pPEerHoHax, B ToM umciae B PecmyOmmke Y30ekucraH, BO3pocC
MMOTPEONTENECKUI CIIPOC Ha 3€pHO puca M NPOIYKTH ITepepabOTKH ITOi
CEIbCKOXO035HCTBEHHOM KynbTypbl. CyIIeCTBEHHO BBIPOCIIH LICHBI HA PHC.

Jlnst 3an0HeHNs BHYTPEHHETO PhIHKA HEOOXOIUMBIM KOIUYECTBOM 3€pHa
U TIONy4YeHHS KOHKYPEHTOCHOCOOHOM TPOAYKIMH Ha BHENIHEM pPBIHKE
HeoOxonuMa pa3paboTKa HOBBIX OKOJIOTHMYECKH O€30MaCHBIX TEXHOJIOTHH
BO3JICIIBIBAHUS KYJBTYPhl pHca, €e 3allUThl OT OMOTHYECKHX M aOMOTHYECKHX
HETaTUBHBIX (DaKTOPOB OKpyXKaromied cpensl M XpaHEHUs 3epHa 0e3 HOoTeph
Ka4ecTBa MPOAYKIIHH.



W3zBectHO, uTro Hamboipmmil ymepO MOTyYeHUIO ypoxKas 3epHa puca U
€r0 XpaHEHHWI0 HAHOCAT BpPEAUTENH 3TOH KydbTypsl. Ilpm 3ToM moTepu
nocturarot oT 30 mo 50%. B pucocesann Y30ekucTaHa 3HAUNTEIBHBIC OTEPH
ypoXKasi W KadecTBa IOJIy4aeMOW NPOXYKIUH OOYCIOBJICHBI OTPHLATEIBHBIM
Bo3JeHcTBUeM Bpeautened u  ¢uromaroreHoB. g GOpeObl ¢ 3THMH
HEeraTUBHBIMU (DAKTOpaMH HCHOJIB3YIOT LENBIH psii MHCEKTO()YHTHIMAOB B
CPOKHM, ONTHMAJIbHBIE [UI 3allUTBl CEMSH M PACTeHUH pHca, a Takxke
TEXHOJOTMU COXPAaHEHUS XO3SMCTBEHHO- MOJIE3HBIX MPU3HAKOB 3TOH KyJIBTYpPbI
IIPU XPaHEHUH 3€pHA B 3€PHOXPAHUIIHIIAX.

Hcnone3yemple B Hacrodllee BpeMs  HMHCEKTOQYHTUIHIBI OIS
KOMIUIEKCHOM 3allTUThl PAaCTCHUH OT BpeAMTENeH M BO30YIUTENCH 3a00eBaHMA
4acTo OBIBAIOT JOCTATOYHO TOKCHYHBIMH, U  IO3TOMY pazpaboTka
9KOJIOTMYECKM MEHEe OMACHBIX WM OE30MacHBIX TEXHOJOTHH B PUCOCESIHUU
ABJIIETCSl AKTyaJlbHOM 3amadeil. [Ipu 3TOM BO3MOXKHA peanu3anus AByX IyTeH B
perieHny 3T1oit 3agaun. Bo-nepBbIX, HEOOXOIMMO HCIIOIB30BATh SKOJIOTUYECKH
Oe3omacHble ¥ MaJOTOKCHYHBIC CPEACTBA 3alllUTHl PACTCHUI, a BO-BTOPBIX,
YMEHBIIATh PAcXO/bl HHCEKTOMYHIHINAOB C COXpaHEHHEM HX 3((EKTHBHOCTH
IMyTeM pa3paboTKW TEXHOJNOTHH, HANMpaBICHHBIX HAa CHIDKCHHE HOPM
HCTIONB30BaHUS CPEJCTB 3alllUThl PACTEHHH. OTO MO3BOIAET YMEHBIIUTD
3arpsA3HEHHOCTh 3KOCHCTEMBI JKOTOKCHKAHTAMHM U CYIIECTBEHHBIM 00pa3oM
JOCTHYh SKOHOMHH CPEACTB Ha 3aKyIKY JOPOTOCTOSAIMINX MpemnapaToB. [loaTomy
LENbI0  BBHIMOJNHAEMBIX  UCCIEIOBAaHUHM  SBIAETCA  yCOBEPIICHCTBOBAHUE
TEXHOJIOTHH 3allUThl KYJIbTYPhl pHca OT BpeauTelnel, pUTomaToreHoB U 3epHa
oT aMOapHBIX BpeAUTENel C MPUMEHEHUEM (HAHO)YHUIIOB.

Peanmzanms mOCTaBICHHOW IEMM IOCTHTAeTCS 3a c4YeT pa3paboTKu
(HaHO)UMIIOB HAa OCHOBE TOHKOAWCIIEPCHBIX TPUPOJHBIX MHHEPAJIOB,
HAaIOJHEHHBIX MHCEKTOQYHTHUINAAMH U 00JIaJaloMMI OIPE/ICICHHBIM THUIIOM
akTHUBHOCTH. IIpy 3TOM AJs 3alIMTHl pacTeHHH OT OoJie3HEW M BpeAuTelnei, a
Takke 3epHa NPH XpaHEHWH (HAHO)YWIBI BBOJAATCS B IOYBY, Ha IIOBEPXHOCTH
CeMsH 1 B MeCTa XpaHEHUs 3epHa.

B xauectBe HOCHUTENs A aJCOPOIIMOHHON MMMOOUIM3ALUHN PA3INYHBIX
MHCEKTOQYHTUIUIAO0B (OMOJIOTMYECKH AaKTHUBHBIX (HAHO)YMIIOB), a TaKkKe
MHUKpPOOMOJIOTHYECKHX  OHMONpenaparoB  HaMH  HCHONB3YyeTCS  MECTHOE
MUHEpaIbHOE ChIphe — BEPMUKYIHT [1,2]. BEepMUKYIUT — 3TO BEICOKOMOPUCTBII
azicopOeHT, MMEIOIUH pPa3BUTYI0 BHYTPEHHIOI MOBEPXHOCTh. BepMHKymuT -
MHHEpaJl C IHPOKHM CIIEKTPOM (PU3MKO-XUMUYECKHX CBOHCTB. OH oOnamaer
YHUKaJIbHOH CIIOCOOHOCTBIO BCITyYMBAThCS IIPH HAarpeBe M IPEeBpaINaThCs B
3¢ eKTHBHBII TEMION30IAHMOHHBII MaTepual, 001aaaoIi HOHOOOMEHHBIMH
U COPOIMOHHBIMH CBOICTBaMH, BBICOKOH CIIOCOOHOCTBIO MOTJIONIATE U
YAEpKUBATh JKUAKOCTM M Ta3bl B IIMPOKOM JHAaNa3oHe TeMIepaTyp.
BepMuKyIUT BBICTymaeT, ¢ OJHOH CTOPOHBL, KaK HCTOYHUK MHHEPAIbHBIX
BEIIECTB U MHKPO3JIEMEHTOB (YyIOOpEeHHs), C APYroil — MO3BOISIET YIy4IIUTh

236



IUIOZIOPOIKE TIOYB B KAauecTBE CTPYKTYpooOpa3oBaTelns MOYB, a TAKXKE 32 CUET
ONITHMH3ALIMU COJIEBOTO COCTaBa.

Takum  00pa3oMm, BEpMHKYIUT, o0OJamas KOMIUIEKCOM  (hu3mko-
XUMHYECKUX CBOWCTB M CTPYKTYPHBIX OCOOCHHOCTEH, HAMHU HCIIONB3YSTCS IS
W3TOTOBNCHUA  (HAHO)YMIIOB C  3aJaHHBIM  THIOM  aKTHBHOCTH B
CEIIbCKOXO03IMCTBEHHOM MMpOn3BOACTBE, B YaCTHOCTH, B PUCOCEAHUU.
Pa3pabatpiBacMass KOMIUICKCHAsI TEXHOJIOTHS 3alllTBl PACTEHHH pHca OT
BO3OymuTeneil Oone3Heil W BpemuTenedl, a TaKkKe 3¢pHA INPU XPAHCHUH
MO3BOJISIET TOIYYaTh SKOJOTHYECKH 0E30MacHyr0 MPOIAYKLUHIO U CIOCOOCTBYET
BOCCTaHOBJICHHUIO I1JI010pOAus 1oYB. [Ipr 5TOM 0COOEHHO BEJIHMKH MEPCIIEKTHBBI
NPUMEHEHUS BCIIyYSHHOI'O BEPMHKYJIHTA B COBPEMCHHBIX arpOOMOTEXHOIOTHSX
[3-11].
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O.C. I'mruna, H.A. brikoBckuii, E.A. KanTop
Y dumckuit rocyaapcTBECHHbBIN He)TIHOW TEXHUICCKUH YHUBEPCHTET

MAJIOOTXOJIHBIE TEXHOJIOI'NHA
HA ITPEANPUATUAX IPUBOPOCTPOEHUSA

Ha npennpuarusx npuGopoCcTpoeHHs OJHUM U3 HauOosee KOJIOTHIECKU
OTACHBIX BUJOB TMPOU3BOJCTB SIBISIOTCS TalbBAHOXMMUYECKHE IPOIECCH], B
TOM YHCJIC U MPOIECCHI, MPUMEHSIEMbIC IPU M3TOTOBJICHUH MEYAaTHBIX IUIaT. B
STHX TpoleccaX MNPUMEHSIOT XUMHKaTel Oomee 100 HamMeHOBaHUIA,
3HAYUTENFHOE KOJIMYECTBO KOTOPBIX MEPEXONUT B TBEpIbIC, KHUIKHE U



ra3o00pa3Hble OTXO[bI, OOBIYHO COJIEpIKallllieé TOKCHYHbBIE BEIIECTBA, HEMajas
J0JIs1 U3 KOTOPBIX ABJIACTCA HEHHBIMU MaTEpUalaMu.

HOTCpI/I HCHHBIX MaTepraioB YBCIMYUBAIOTCA NPONOPHHUOHAIIBHO POCTY
MIPOM3BOACTBA M JOCTHTAIOT OYeHb OoNbIIMX 3HaueHWi. Tak, HampuMep, Ha
MPEANPUATHSIX aBTOMOOMIBHON HPOMBIIUICHHOCTH €XEroJHO CO CTOYHBIMH
BOJIaMH TEPSIETCS IO 5 THIC. TOHH COJICH TaKMX LEHHBIX IIBETHBIX METAJLIOB, KaK
HUKEJIb, MEIb, IUHK, XPOM.

OOmenpunsTas cucTeMa 00€3BpeIKIBaAHNS CTOYHBIX BOJ
MIPOMBIIUIEHHBIX NPEIIPHATHI NpeaycMaTpyuBacT MEpeBOjl 0CO00 TOKCHYHBIX
BEIECTB, TAKUX KaK IMAaHUIbl M COCOMHEHWs ILIECTHBAJICHTHOIO XpOMa, B
HETOKCUYHBIC COCAUHCHHA PCArCHTHBIM MCTOIOM. 3areM B OOJBIIMX IIO
0o0BeMy pe3epByapax, I[€ COCAWHSIOTCS KUCIOTHBIE M IIETOYHBIE CTOKH B
NMPUCYTCTBUM  M30BITKA  IIEJOYeH, COMM  METAJUIOB  MHEpPEeBOIATCS B
THIPOOKUCHYIO (DOpMYy, OTAENSAIOTCA OT BOJIBI M B BHJE IIJJaMa YBO3ATCS C
TIPEIIPUATHS IS 3AXOPOHEHHUS.

Bonee coBepuieHHBIH HOHHO-OOMEHHBIN METO/ TO3BOJIAET JOCTHYh Oosee
BBICOKOW CTENEHU OYMCTKH, JIOIYCKAloUIeil BO3BpaT OCHOBHOW Macchl BOABI B
IpOM3BOACTBO. TeM He MeHee, W 3ITOT METOA TarKKe BJIEYeT 3a coOOH
3HAUUTENBHBIC IIOTEPU JONOJHHUTEIBHBIX MAaTepHaioB (CEpHas KHUCIOTA,
[IeIO0YN) B BHJE JJII0ATOB, 3aTPayMBaCMBIX HA IIEPUOIAMYECKYI0 00pabOTKy
HMOHHO-OOMEHHBIX CMOJI C LIENBI0 X pereHepanuu. B pesynpraTe pereHepanuu
HOHHO-OOMEHHBIX CMOJ  00pa3yloTcsi Cynb(aTsl METaioB, KOTOpHIE
HampaBiIAIOTCd B HEWTPANM3aTOPBl, OCAXIAIOTCI B BHAE THIPOOKHCEH,
00€3BOXKHMBAIOTCS U TAKXKE ITOCTYIAIOT B OTBAL

Ha HeKOTOpBIX NpEennpUATUsAX BHEAPEH 3IEKTPOKOATYJISIUOHHBIA METOJ
obesBpexuBanmst (OKO), KOTOPBHIH NperycMaTpHBAaeT 3IIEKTPOXUMHUCCKYIO
00pabOTKy CTOYHBIX BOJ C LIEJIBIO BOCCTAHOBJICHMS Ha KaToJe COCIMHEHUH
IIECTUBAJICHTHOIO XpOMa U KOAryJIALUIO0 Pa3IUYHBIX 3arpA3HEHUN IPOAYKTaMU
AHOIHOTO paCTBOPCHUA CTAJIBHBIX JJICKTPOIOB.

B koHewHOM mnTOTe O00pa3sylOTCs MHITaMBbl, aHAJIOTMYHBIE TEM, KOTOpPbIE
HUMEIOT MECTO IIPU PEareHTHOM CIoco0e 00e3BPEKMBAHHS CTOKOB. [IOIBITKH
OpPraHU30BaTh IIEHTPAIN30BAHHBINI CcOOp IIIAMOB HE Jall OXHUJAeMOTO
a¢ddekra, Tak KaK M3BICUCHHWE W3 HHUX METAIUIOB — HUKENS, XpOoMa, IMHKa,
KaaAMUs, MEOU W JPyTHX, MPUCYTCTBYIOUIMX OJHOBPEMEHHO B pPa3IMYHBIX
KOHLICHTpalUsX, SBIAETCS CIOXHOMH TexHH4Yeckod 3amaded. Kpome Toro,
LEHTPAJIN30BaHHBIH CcOOpP M 3aXOpPOHEHHWE HE peIalT IMPOoOJIeM OXpaHBI
OKpY’Karomen cpezpl.

HckmoueHnne mnoTeph ILIEHHBIX MaTepHajoB CO CTOYHBIMH BOJAMH,
BO3BpaT UX B IPOU3BOJCTBO SBIIAIOTCA Ba)KHEHIIEH 3aJadeil COBPEMEHHOM
rajgbBaHOTCXHUKH, 3aJadeii co3maHus OC30TXOMHOM TeXHOIOruu. bojee
Ba)XHBIM SIBIIIETCSI TEIIEph HE COBEPIICHCTBOBAHHE OYHCTHBIX COOPY)KEHHH, a
OTKa3 OT HUX ¥ MPUHOUNHAILHO HOBBIM IOAXOX HPH IMPOECKTHPOBAHUH
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rabBAaHUYECKUX IIE€XOB, TPEAyCMATPUBAMOMINIA TMPHMEHEHHE JIOKATBHBIX
YCTPOICTB /1JIsl BO3BpaTa MAaTEPHUAIIOB B raJIbBAHUYECKUC BaHHEI.

Jis  NOCTWXKEHMS TOCTaBICHHOW Iend — COo3JaHus Oe30TXOMHOTO
MPOM3BOACTBA TpeOyeTcs pa3pabOTKa M YCTaHOBKA HEKOTOPHIX BHIIOB
CIECHUATBHOTO 000pYIOBAaHUs, MOTOMY B KadyeCTBE IIEPBOrO 3Tama JaHHOU
paboThl clieyeT MPUCTYNMUTh K OCYIIECTBICHHIO MajJOOTXOJHOW TEXHOJOTHH,
HaTpaBJICHHOM Ha 3HAYUTEIFHOE COKpAIICHHE OTXO/JOB TabBAaHWIECKOTO
MIPOM3BOJICTBA U HA MAaKCHMAIBHYIO YTIIH3AMUIO TPOAYKTOB, COIACPIKAIINXCS B
OTXO/aX.

Ocoboe MecTO B CO3JAHHM MAaJOOTXOAHBIX TEXHOJIOTHH 3aHMMArOT
CIOCOOBI  YTWIM3AIMK MeId W3 OTPadOTaHHBIX PACTBOPOB TpPAaBIICHUS,
MIPUMEHSIEMBIX [IPU IIPOU3BOJICTBE MICYATHBIX ILIAT.

Hamu 6bu1a mpoBezieHa 3JIeKTpoXUMUYeckass o6paboTka oTpaboTaHHOTO
KHCIIOTHOTO pacTBopa TpasieHus, coxepxamiero CuCl, (118 r/n B mepecuere Ha
metayn) 1 HCl (72 1/m). Takue pacTBOPBI HCIOJB3YIOTCS IJIs MPOIECCOB, B
KOTOPBIX 3aIlldTa MPOBOJIICTO PHCYHKAa IUIATBl OT  BHITPABIMBAHUSI
OCyIIECTBIAETCS (HOTOPE3UCTOPAMH.

B pesynpraTe TPOBEOCHHBIX HCCIIEAOBAHMN TIpeIIOKEHa CcXeMa
YTIIH3aUA MEIU W3 OTPaOOTaHHBIX TPAaBHIIBHBIX PacTBOPOB. OTpaboTaHHBIE
pacTBOpH! U3 TPABUIIBHBIX BaHH C KOHIEHTpauusMu Meau mopsiaka 100 — 140
I/ TepeKauynmBarOTCA HAcocoM B Hakomurenb. Ilocme KOPpPEeKTHPOBKH
KOHIeHTparmu Meau 1o 50-80 r/m Bomoi pacTBOp TepeKauynBaeTCcs B BaHHY
JNeKTponu3epa. B kadecTBe KaTOHOB HCIONB3YIOT THTAHOBBIC IUIACTUHBI,
aHOMOB - rpauTOBBIC MIacTHHBL. KaTomHas MIOTHOCTH TOKa cocTrasisteT 500 -
1000 A/’ IIpu mpoBeaeHMH Tporecca HEOOXOMUMO  TIOJIEPKUBATH
TeMIiepaTypy pactBopa Ha ypoBHe 28 — 45°C. [locne u3BieueHus U3 pacTBopa
MeIu OH cOpachiBaeTcsl B KaHanu3anuioo. OcTaToyHas KOHUEHTpALUs MeIu B
pacTBope mopsinka 2-3 1/1, creneHb ourucTka — 95%. KaTos! ¢ oceBieit Ha HUX
Me/bI0 MTOJHUMAIOTCS M3 BaHH, MOIBEIIMBAIOTCS HA IMOJBECaxX I CTCKAHUS C
HUX OCTaTKOB pacTBopa. 3aTeM OIYCKAIOTCs Ha MOJJIOH W OYHIIAIOTCS
ckpeOkaMH OT oOceBlIe Ha HUX Menud. Ha moamoHe Menp CyIIUTCS TpU
temmeparype 50-60 °C B TeueHue gaca.



P.B. I'naszoB
MoOCKOBCKMI IrOCYJapCTBEHHBIN YHUBEPCUTET HHKEHEPHOU 3KOJIOIMH

PA3PABOTKA YCTPOMCTB, CHUKAIOIIWUX NBLJIEBBIE
BbIbPOCBI B ATMOC®EPY, ITPH NIPOU3BOJACTBE
MUWHEPAJIBHBIX YIOBPEHNU

B OonpmIMHCTBE CIy4YaeB WCTOYHHKAMH  YXYALICHUS  3KOJIOTUU
OKpY>XKarollel cpembl ropoAa U ONM3JIeKaluX HACEIEHHBIX IyHKTOB SIBIISIOTCS
TIPEINPHUATHS, CBI3aHHBIE C TPOM3BOIACTBOM XUMHUYECKHUX MTPOAYKTOB.

KpymHble TpOMBINUICHHBIE MPEIIPHUATHS, SBISSACH  OTHOBPEMEHHO
rpafoobpasyonuMy U cpeloi oOuTaHMs HaceleHHs — O00BEKT NMPHUCTAIbHOIO
BHUMAaHUS MHOTHX CIyO M OpraHm3aIiii Kak Ha CTAJAWU MPOCKTHPOBAHMUSA, TaK
1 Ha CTaJN{ SKCIUTyaTallli IPOU3BOICTBEHHOTO 000PYIOBAHUS.

3arpsi3HEHHE OKPYXKAIOLIeH Cpedbl MPOMBIIUICHHBIX TOPOIOB, HMEIOIINX
Pa3BUTYI0 XMMHUYECKYIO NPOMBIIIJICHHOCTh, B 3HAUUTEIBHOM Mepe 3aBHCUT OT
COCTOSTHHS ¥ TIPUMEHEHHS SKOJIOTHYECKH 0€30I1aCHON TEXHUKU M TEXHOJIOTHIA.

W3BecTHO, 4YTO TBUIEBBIE BBHIOPOCH B aTMocdepy, MpeACTaBISIOIINE
coboit Menkue, He MOANGHUIIMPOBAHHBIE YACTUI[BI OCHOBHOTO MPOYKTa, a TAaKXKe
YTEUKH TEXHOJOTMYECKHX BENIECTB 3HAYMTENBHO YXYIIIAIOT 3KOJIOTHYECKOE
COCTOSTHHE TIPOMBIIIJICHHBIX TOPOJIOB.

Kak mnpaBmmo, mepBble 3aBHUCAT OT COBEPLICHCTBA IPHUMEHSIEMOTO
00OpyZOBaHUS, BTOpbIE — OT HCIPABHOCTU €ro 3JIEMEHTOB U IIapaMeTpOB
TEXHOJIOTHYEeCcKoro nporecca [1].

Tak, HarpuMep, IPH MIPOM3BOACTBE MUHEPATFHBIX YIOOpeHHMI OalleHHBIM
Croco6oM (METOAOM MPUILIHPOBAHUS) KPUCTAJUIM3YIONIHECS MEIKUE Kariau
pacmiaBa MpPOXyKTa HE OMYyCKAlOTCS HA JHO TpaHOAIIHM, a BBIHOCATCS B
aTMocdepy BMeCTe ¢ OXJITaXIAI0IINM HX BO3TyXOM.

OOBeMBI  yHOCA MENKOW (pakiuy 00pa3yIoMUXCs TPaHyJl MPOAYKTa
CYIIECTBEHHO 3aBHCAT OT KOHCTPYKTHBHO-TE€XHOJOIMYECKUX I1apaMeTpoB
3JIEMEHTOB 000PYAOBaHMUA H, B IEPBYIO 0UEpeb, TPAHYIIATOPA.

B pabote [2] moka3aHo, 4TO coJiepyKaHUE YaCTUI] AMMHAYHOMN CEUTPHI B
BO3/yXE, BHIOpACHIBAEMOM yCTAaHOBKAMH C THUIIOBOW TPaHYJIALUOHHON OarrHeit
auamerpoM 16 M, cocraBisier B cpendeM 0,3 r/m®. YuuTbiBas, 4To pacxon
BO3JyXa 4epe3 OJHY IpaHyJSIHOHHYI0 OammHio coctaBiser 300000 — 400000
M*/gac, oOImiee KOJNMYECTBO BHIOPACHIBAGMOTO0 TIPOAYKTa 3a TOA MOXKET
JOCTUrHYTh mpumepHo 900 T.

Ob6pa3oBaHue MenKOW (pakuuM TpaHyld, yXyZAUIAomee KadecTBO
KOHEYHOTO MPOAYKTa, HApAAy C APYTHMH (akTopaMu SBISETCS CICICTBHEM
HECOBEPIICHCTBA KOHCTPYKIMH  pa30pBI3THBAIONICTO  (IUCIIEPTHPYIOLIETO)
pacIiaB OpoayKTa — TpaHyJIsTopa.
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B MI'VUD mpoBozstcss pabOTHI IO CO3JaHUIO U UCCICIOBAHUIO METOIOB
U CPEJICTB, HAIIPABJIEHHBIX Ha COBEPIICHCTBOBAHNE KOHCTPYKUUHU U TEXHOJIOTHH
M3TOTOBJICHUS AUCHEPTUPYIOINX YCTPOHCTB, MO3BOJIAIONINX CTAOMIN3HPOBATH
ITOKa3aTeNI KadyecTBa MPOAYKTa.

3a OCHOBY NpPHUHAT H3BECTHBIA CIOCOO HAJIOXKCHUS 3BYKOBBIX BOIIH,
CO03/1aBaeMbIX BHOPATOpOM, Ha MCTEKAIOUINE U3 OTBEPCTUS TPaHYJISITOpa CTPYH.
Pacman cTpyii mpuOmmkaeTcss K peryJisipHOMY, KaIlli CTAaHOBSATCS OJM3KHMH I10
pa3Mepy, a IPOIYKT — OJHOPOTHBIM.

OpHako uMeroIIeecst 000pynoBanue ¢ BUOpaTopaMu 3p(HEeKTUBHO TOIBKO
mpu pacuéTHBIX napamerpax [2]. [Ipu oTkIOHEeHHH pacxoja OT HOMHUHAJIBHOTO
pacmag mepectaét OBITH ONHOPOAHBIM, YTO MIPHUBOAWT K OOpPAa30BAHUIO Tak
Ha3bIBaCMbIX KaIeJb-CIIlyTHHKOB, KOTOpBIC, 3acThiBas B IOJIETE BHYTPHU
rpaHOaIlHy, IPEBPAIIAIOTCS B TPAHYJIBI MEJIKON (PaKIHH.

CormacHo Teopun Paies, BeposTHOCTHAs YacToTa OOpa3oBaHUS Kalelb
MAJIOBSI3KOW JKUIAKOCTH TIPH pacmaje CTPYyH 3aBUCHT OT CKOPOCTH HCTCUCHUS
CTpYH M IMaMeTpa OTBEPCTHUH:

W 1
v 451d,’ M

rje f, — 4acrora o0pazoBaHus Kaneib, ['1;
W; — CKOPOCTb UCTEUCHUS CTPYH )KUAKOCTH U3 OTBEPCTHUS, M/C;
dy— IuaMeTp OTBEPCTHS, M.

[lepdopupoBanHoe aAHMINE TpaHyJIITOpa UMeEeT (DUKCHPOBAHHOE
KOJIMYECTBO OTBEPCTHH OJMHAKOBOTO AWAMETpPa, IIO3TOMY YacTOTa 00pa30BaHUs
KaleJib W3MEHSIeTCSl TPSMO TPOIOPIHOHATIBHO CKOPOCTH W), T.€. PacXomy
JIUCIIEPTHPYEMO  KHAKOCTH. B TO ke BpeMs dYacTora HCTOYHHKA
BBIHYX/TAIOIMMX KojeOaHuii (BHOpaTopa) y CYMIECTBYIONIMX TPaHYJISTOPOB
OCTaeTCsl TOCTOSHHOHM, COBMAAAIONIEH C YacTOTOH 00pa30BaHMA Kamelb IpH
HOMUHAJBHOH Harpy3ke, 9TO ¥ MPUBOIUT K HEOTHOPOIHOCTH TPAHCOCTaBa TPU
W3MEHEHUAX HArPy3KH.

Crabunmsanyist pa3MepoB Kameslb TPH Pa3OpbI3TUBAHWM B yCIOBHSX
HECTaI[IOHAPHOI HArpy3kKu MOXeT OBITh JOCTHTHYTa TpU CO3JaHUHU
yCTpoiicTBa, IEHCTBHE KOTOPOTO HE 3aBUCEN0 OBl OT H3MEHEHHUS Pacxoja.

3agaua pemraercsi IyTeM BBINOJIHEHHS BHOpaTOopa B BHIE YIPYroi
MeTautmdeckod HHUTH (CTpyHBI). [IpHHIWMI paboTHI TakKoro pe3oHaTropa
aHAJIOTWYCH YIBTPAa3BYKOBOMY THIAPOJMHAMHYECKOMY M3ITyYaTelo, B KOTOPOM
3BYKOBbIE KoJieOaHusi 00pa3yroTcs 3a CUeT Pe30HaHCa YacTOT COOCTBEHHBIX
KojeOaHWl ympyroro sieMeHTa (3a0CTPEHHON IUIACTHHBI WM CTEPXKHS) H
OTpPBIBa BUXPEH, BOSHUKAIOIINX IIPH €r0 0OTeKaHWH.

YacToTa COOCTBEHHBIX KOJIEOaHUI CTPYHBI paBHA

- _ 1T 2
1= ooz @

rae I, d — COOTBETCTBEHHO [UIMHA U THAMETP CTPYHBI, M;
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T — cuna HaTsHKeHUs CTpyHbI, H;
pe — TIIOTHOCTh MaTepuaa CTpyHbI, KI/M>.

U3 (2) cuemyer, uTto mpu (UKCHPOBAHHBIX I'€OMETPUYECKHX pa3zMepax
YacTOTa COOCTBEHHBIX KOJICOAHWH CTPYHBI, B OTJIMYHME OT IUIACTHHBI HIH
CTEpPIKHS, MOXKET ObITh N3MEHEHA ITyTEM U3MEHEHUsSI CHIIbI HATSHKEHHUS.

YactoTa OTpeIBA BHXpeH TIpu O0OTEKaHUM CTPYHBI OMpenenseTcs
COOTHOIIICHUEM

- 3
S =2, 3)

IJie W — CKOPOCTb 3aTOIUIEHHOW CTpyH, 0OTEKalollel CTpyHy, M/C;

D — nuameTp unMianHApa, M;

S — Oe3pa3mepHas 4acTtoTa OTphIBa BUXpel, T. €. uucio Crpyxans. [Ipu
yucnax Re 6oxbme 1000 S npakTuuecky NocTosHHO U paBHO 0,21.

U3 (1) u (3) cnenyer, 4To U3MEHEHUE YaCTOT paclaja CTPyH U OTphIBa
BHXpEH MPsIMO MPOMOPIIHOHATIBHO N3MEHEHHIO CKOPOCTEH OTOKOB, KOTOPHIE, B
CBOIO O4Ye€pe/b, TAKMM XK€ 00pa3oM M3MEHSIOTCA B 3aBHCHMOCTH OT Pacxoza
(narpysku). Ecii KOHCTpYKTHBHO 00€CIeYHTh BO3MOXKHOCTh U3MEHSTh YacTOTY
COOCTBEHHBIX KojJeOaHMH CTpyHBI (2) Takxke MPSAMO IPONOPIMOHATIBHO
Harpy3ke, MOXHO JOOUTBCS COTTACOBAaHMS BCEX TPEX YacTOT BO BCEM
J1ana3oHe U3MEHEHUs Harpy3KH Ha FPaHyJIsATOP.

[IpencraBieHHBII NPUHLMI  ITO3BOJISIET  JTOOMTBCS  CHHXPOHHOCTH
W3MEHEHUS YacTOT BBIHYXKIAIONMX KoysieOaHuid BHOPOBO3OYAUTENS W
oOpa3oBaHMS Kaleldb BO BCEM MMAalla30HE HAarpy3ku IO JUCHEPTrHPYeMOH
KHUJIKOCTH M TE€M CaMbIM MOBBICUTb OJHOPOJHOCTb IpaHCOCTaBa TOTOBOIO
MIPOAYKTA.

BrlmeonvicanHblii MPUHIKT PabOTH BHOpaTtopa Mpomien MpOBEpKYy Ha
MIPOMBIIUIEHHOM 3K3EMIUISIPE JAUCIEpPraropa ¢ HCIOJIb30BAHUEM BOABI B
Ka4yecTBe JAUCICPIUPYyEeMOH JKHIKOCTH. B pesyinbrare skcnepuMeHTa OBUIO
3a()UKCUPOBAHO JIMHEHHOE W3MEHCHHE YaCTOT BO3HMKAIOIIETO 3ByKa B
3aBUCHUMOCTH OT H3MEHEHHUs pacxola, a TakXkKe HX YHOBIETBOPUTEIBHOE
COBMNAJZICHNE C 4YacTOoTaMH O0Opa3oBaHMS Kamellb M OTphIBa BHXped. [lpnm
W3MEHEHUHN HArpy3KH pacmaj] HPOUCXOAWI IPAaKTH4YecKu Oe3 o0pa3oBaHUs
MEJIKHX Kallellb-CITy THIUKOB.

JlutepaTtypa

1.. Obecnieuenue kauecTBa Hedrexumuueckoro odopynosanus / A.Jl. Hukudopos,
B.U. Komukos, M.U. [Tonukapnos — M.: MammHocTpoenue, 1984. — 174 c.

2. Texuonorust amMmmuaunoi cenutpsl / nox pex. B. M. Onesckoro. — M.: Xumus,
1978.-312 c.
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B.I1. I'opmiynoBa, A.B. Kupcanos, B.U. ®ensinun
Boponexckuii rocy1apCTBEHHbIN TEXHUUECKUN YHUBEPCUTET

COPBIIMOHHBIE ITPOLHECCHI ITPA YJIABJINMBAHUU AMMHNAKA
B BEHTHJIALHMOHHBIX BBIBPOCAX

I'a3pl B MPOMBINIICHHOCTH OOBIYHO 3arps3HCHBI BPEAHBIMU IPUMECSMH,
MMOTOMY  OYHCTKAa IIMPOKO  MPHUMEHSETCS Ha  OPSANPHATHIX  JIsL
TEXHOJIOTUYECKHX M CAHUTAPHBIX (DPKOJOTHYECKHX) Leneld. [IpoMblniieHHbIe
CIIOCOOBI OYHCTKH Ta30BBIX BBIOPOCOB OT ra3o- M MapooOpasHBIX TOKCHYHBIX
pUMeceld MOYKHO Pa3JeNUTh Ha TP TPYIIIIEL:

1) aGcopOuust )KUIKOCTAMU;

2) ancopOuus TBEpABIMU ITOTIIOTUTEISIMU;

3) KaTaaUTHYECKas OUYUCTKA.

B MeHpmMX MacmTabax MPUMEHSIOTCS TEPMHUYECKUE METOIBI COKATAHUS
(umu  MOXKWTaHWsA)  TOPIOYMX  3arps3HEHHH,  CIOCOO0  XMMHYECKOTro
B3aUMOJICUCTBHS MPUMECEH C CYXMMH TMOTJIOTUTENAMH U OKHCIIEHHE TTPUMecei
030HOM.

AGcopbuust JKUAKOCTAMHU TPHUMEHSETCS B IMPOMBIIUIEHHOCTH NS
U3BIICYCHUSI W3 Ta30B JIMOKCHIA CEpBI, CEPOBOJIOPOJIAa M JIPYTHX CEPHUCTHIX
coenuHeHNH, okcumoB aszota, mapoB kucior (HCl, HF, H,SO,), nuokcuna u
OKCHIa yIJIepoAa, aMMHaKa, pa3HOOOPa3HBIX OPraHWYECKUX COCTUHCHUMA
(dpenon, hopmanbaerua, 1eTy4nue pacTBOPUTENH | JP.)

AOGCOpOLIMOHHBIE METOJBI CITY’KaT IS TEXHOJOTUYECKON W CaHUTapHOM
(9komormueckoi) o4uCTKH Ta3oB. OHHM OCHOBaHEI Ha W30MpATEIHHON
pacTBOPUMOCTH ra30- U HapooOpasHbIX HpuMeceil B kKHUIKOCTH (pusmyeckas
abcopOrus) uiaM Ha M30MPATENHbHOM W3BIICUCHUW MpPHUMEced XHMHUYECKHIMH
peaKiusMH C aKTHBHBIM KOMITIOHEHTOM TIOTJIOTUTENS  (XeMOCOpOIHs).
AOCOpOLIMOHHAsT OYMCTKA - HENPEPHIBHBIA W, KaK MPaBWIO, LIUKIAYCCKUI
MpoLEecC, TaK Kak TOIJIOMIEHHE TpuUMeceil OOBIYHO COIPOBOXKIAETCS
pereHepanyeil MOTIOTUTENILHOTO PACTBOpa M €ro BO3BPAlICHHEM B HAYallo
nukiaa  o4yucTtku. [lpum  ¢usudeckoit abcopbumm (M B HEKOTOPHBIX
XEMOCOPOLIMOHHBIX ~ MpOIeccax)  pereHepanuioo  abcopOCHTa  IPOBOMST
HarpeBaHWEM U CHIDKEHHEM [IaBJICHHUS, B pe3yJbTaTe 4Yero MPOUCXOIUT
JiecopOHs TTOTIIOIEHHOM T'a30BOH MPHMECH U €€ KOHIICHTPHUPOBaHHE.

BonbmmHCTBO XeMOCOPOIMOHHBIX HPOLIECCOB Ta3004HUCTKH OOpaTUMEI,
T.c. IPU MOBBIIMICHHN TEMIICPATYPbl MOTJIOTHTEIFHOTO PACTBOPA XUMUYECKUE
COeNUHEHHUs, O0pa3oBaBIIMECS MpPU  XEMOCOpPOLWH,  paszmararoTcs ¢
pereHepamyeid aKkTHBHBIX KOMIIOHCHTOB MOTJIOTHUTEIBHOTO pPacTBOpa U
JiecopOLMeH MOTIIOMEHHOW U3 Ta3a MPUMECH. JTOT IPUEM IOJ0XKEH B OCHOBY
pereHepannu XeMocopOEHTOB B IIMKJIMYECKUX CHCTEMaX Ia300UUCTKH.
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HenocraTok abcopOIMOHHOTO METO/Ia COCTOUT B TOM, YTO NPUMEHSIEMBbIC
anmapaTtsl 00eCIEeYNBAIOT JOCTATOUHO BBICOKYIO CTENEHb U3BICUECHUS BPEIHBIX
mpumeceit (1o ITJK) # momHyro pereHepamuio MOTJIOTUTENICH TONBKO IPH
OONBIIOM YHCIIE CTyNeHEeH OYUCTKH. Il03TOMY TEXHOJIOTHYECKHE CXEMBI
MOKpOH OYMCTKH, KaK MpPaBUJIO, CIIOKHBI, MHOTOCTYIEHYaThl, U OYHCTHBIE
peaKkTopsl UMEIOT OOJBIINE 00BEMBI.

AncopOIMOHHBIE METOBI IPUMEHSIOT ISl PA3INYHBIX TEXHOJIOTHIECKHX
nenell — pasfeNieHHe Mapora3’oBbIX CMeced Ha KOMIIOHEHTBI C BBIIEICHHEM
(dpakuuii, ocymika ra3oB M JUIl OYHMCTKM Tra30BBIX BBIXJIONOB. B mocienHee
BpeMs aJACOpOIMOHHBIE METOJB! BBIXOJSAT HA TEPBBIM IUIAH Kak HaIekKHOE
CPEICTBO 3aIIUTBl aTMocdepbl OT TOKCHYHBIX TIa3000pa3HbIX BELIECTB,
obecrieunBaroIiee BO3MOKHOCTb KOHIEHTPUPOBAHUS M YTHIU3ALMU JTUX
BEIIIECTB.

AncopOINOHHBIE METOIBI OCHOBAHBI Ha M30MpPAaTETFHOM H3BICUCHUH W3
[apora3oBoil CMECH OIpPEIEICHHBIX KOMIIOHEHTOB NpPH IOMOIIM TBEPIBIX
afcopOEHTOB — TBEPIBIX BBICOKOMOPHUCTHIX MAaTEpHalioB, OOJIaIAIOMINX
Pa3BUTON yJEeNbHOH MOBEPXHOCTHIO Sy, IIpoMbllieHHBIE aACOPOEHTHI, Yallle
BCEr0 TNpHMEHSIEMBIE B Ta300YUCTKE, - 3TO AaKTUBHBIA yTojb, CHIIMKArels,
aIIIOMOTeITb, MPUPOJHBIE M CHHTETHYECKHE ICONUTHI (MOJEKYJISIPHBIE CHTa).
OcHoBHbIE TpeOOBaHMS K MPOMBIIUIEHHBIM COpOGHTaM —  BBICOKas
MIOTJIOTUTEIbHASL CIIOCOOHOCTh, M30MPATENFHOCTh NEWCTBHA (CEIEKTUBHOCTH),
TepMHUYECKass YCTOWYMBOCTD, IJIUTEIbHAS CiIyxk0a 0e3 U3MEHEHHS CTPYKTYPBI U
CBOICTB IOBEPXHOCTH, BO3MOXHOCTb JETKOH pereHepanuu. Yamie Bcero s
OUYNCTKM Ta30B TPHMEHSIOT AaKTHBHBIH yroib Oyarojaps €ro BBICOKOM
MTOTJIOTUTETIFHOM CIIOCOOHOCTH M JISTKOCTH PEreHeparivy.

OOmue JOCTOMHCTBA aJCOPOIIIOHHBIX METO0B OYUCTKH Ta30B TAKOBBIL:

1) rmyGokast O4HMCTKa Ia30B OT TOKCUYHBIX MTPUMECEH;

2) cpaBHUTENbHAs JIETKOCTh pEreHepalMd JTHUX IpHMecel c
MIpeBpaNICHNEeM UX B TOBAPHBII MPOIYKT HIIM BO3BPATOM B IIPOM3BOJICTBO.

AZCOPOLIMOHHBIA  METOX OCOOEHHO palMOHAleH Uil  yHAJICHUS
TOKCUYHBIX TIpHMECeH, COoAepKaluXcs B MajbIX KOHLEHTpalusX, T.e. Kak
3aBEPUIAIONIIH 3TAl CAHUTAPHONW OYUCTKH OTXOSIIHX Ta30B.

HenocraTku 60JIBIIMHCTBA aJCOPOLIMOHHBIX YCTAHOBOK — MEPHOIMYHOCTD
mpoliecca M CBA3aHHAas C STUM Majlas HHTEHCUBHOCTb PEAaKTOPOB, BBICOKAs
CTOMMOCTh  INIEPUOJMUYECKONl  pereHeparuu  agcopbeHToB. IIpumenenue
HETIPEPBIBHBIX CIIOCOOOB OYHMCTKH B JABIXKYIIEMCS M KUITAIIEM cJIoe ancopOeHTa
YaCTUYHO yCTPaHS€T JTH HEAOCTAaTKH, HO TpeOyeT BBICOKONPOYHBIX
MPOMBIIUIEHHBIX ~ COPOEHTOB, pa3pabOTKa KOTOpPBIX JAds  OOJBIIMHCTBA
IIPOLIECCOB €lIe HE 3aBeplIeHa.

Karanmutudyeckne MeTOABI OYMCTKM Tra30B OCHOBaHBI HAa PEAKIUAX B
MPUCYTCTBUU TBEPABIX KAaTalH3aTOpPOB, T.€. B OTJIMYHME OT PACCMOTPEHHBIX
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METOJOB TpPHMECH HE W3BJIEKAIOTCS M3 rasa, a TpaHCHOpMUPYIOTCS B
6e3BpeiHbIe COeTUHEHNS, JIETKO YAaIseMble H3 ra30BOro MOTOKa.

Mexay ancopOIMOHHBIMH M KAaTAINTHYECKHIMH METOJAMH HET PEe3Koit
TPaHUIBl, TaK KAaK TaKWe TPaJULMOHHBIC aJCOPOEHTHI, KaK AKTHUBHBIH YTOIb,
LEOJIUTHl, CIOyXKaT AaKTUBHBIMH KaTalu3aTopaMH Ui MHOTUX XUMHUYECKHX
peakuuit. OuMCTKy Tra30B Ha aJcopOeHTax-KaTalu3aTopax  Ha3bIBAIOT
a/1IcOpPOIMOHHO-KAaTaTUTHIECKOH.

B Hamreit paboTe MBI HCCleIOBalKM aJCOpPOLNIO aMMHaKa Ha aKTHBHOM
yrie U cunukareine. AMMMAK UCIIOJIB3YyeTCSl B XMMUYECKOH MPOMBIIIICHHOCTH
IpY MPOU3BOACTBE MHHEPAIBHBIX yNOOpeHHH u a30THON kucioTsl. Ho
HanboJiee MMPOKO OH NPUMEHSETCS B KAaueCTBE XJIAJAreHTa B XOJIOJMIBHBIX
YCTAHOBKaX Ha MNpeJUpUATUAX MHUIIEBOM mNpomblineHHocTH. Ha  atmx
IOPEANpHUATUSX BO3MOXHBI YTEUKH Tra3a, YTO SBISIETCS OMACHBIM Kak MJIst
paboTaromux Ha MPEANPHUITHH, TaK W U HACEJIICHUS ONU3JIeKAIINX PaliOHOB.
AMMHaAK, KaK U3BECTHO, OTHOCHUTCSA K aBapHHHO XHMHYECKH OINAaCHBIM
BemecTBaM. OH sABNIAETCS TOKCUYHBIM BemecTBoM. [loaToMy ynaBnuBaHUE €ro B
BEHTWSIIMOHHBIX ~ BBIOpOcax  sBIsETCA  akTyadbHOM  3amaueil. Hamm
HCTIONB30BAJICS aACOPOIMOHHBIN METO MOTJIONICHUS aMMHAaKa.

Tl'oToBUIICH pacTBOPBI aMMHUAKa Pa3HOM KOHLIEHTPALUU B COOTBETCTBHU C
JAHHBIMH CcIpaBodHuKa [1]. B cOOTBETCTBHM C ITHMM AaHHBIMA OOBEMHas
KOHIIEHTpaXs BOASHBIX MAapoB B 3THX yCIoBHAX B 1,5-1,6 pa3a MeHbIIe, 4eM
ammuaka. ClIe1oBaTeIbHO, IPEUMYILECTBEHHO COPOMPYETCS aMMUaK.

Ancopbuus M3ydanach B CTaTHYECKHX YCIOBHSAX M3 OJHOTO M TOTO K€
o0beMa rasa BIUIOTh 10 YCTAHOBJIEGHHS PaBHOBeCHs. ANCOPOIMOHHAS €MKOCTb
COpOCHTOB OIIpeesANnach KOIMUIECTBOM afcopOara, MOTJIONICHHOTO eIUHHICH
MacCsl  ajgcopOeHTa TIpH  YCTAaHOBIEGHWM paBHOBecHs. lIcmomb3oBaics
KkJaccudeckuil Meton rpasumMetpun mpu T =298 K [2].

W3yyanu moryiioTUTENbHBIE CBOMCTBA KaK NMPOAAXHBIX COPOEHTOB, TaK U
MPeIBAPUTENEHO  MOTU(PHUIMPOBAHHBIX. Yromb Al-3  mpenBapuTensHO
aKTHBHPOBAIM «OCTPBIM MapoM» B TEUEHHE uaca, a 3aTeM XUMHUYECKH
aktTuBupoBany, cuiaukarens Mapku KCKIT mogseprim  TepmMuuyeckoMy H
XMIMHUYECKOMY AaKTHBHPOBAHUIO. XMMHYECKOE AKTUBHPOBAHHE OCYIIECTBIISUIN
pactBopoM cynbdarta menu. IlornorurensHble CBOcTBA MOAMGMHIMPOBAHHBIX
MaTepuaIoB — aKTUBHOTO YIS U CHJIMKAress - U3ydald B aTMoc(epe aMMuaKa
¢ o0beMHbIMU KOHIIEHTpauusamu 20, 50, 100, 200 u 400 Mr/M.

PesynbTaTtel mpHBenEHBI HA PHUCYHKE, M3 KOTOPOTO CIEAYET, 4YTO
a/IcopOLMOHHAs CIIOCOOHOCTh MOJM(UIMPOBAHHBIX COpOEHTOB OoJjblle MO
CPaBHEHUIO ¢ COPOEHTaMH, TIOCTYMAIOIIMMH B MIPOJAXY.

BunHo, 9TO B M3yYeHHBIX Ta30BBIX Cpelax HaMMEHBIIEH COpOIHOHHOI
CIOCOOHOCTRIO 00J1alaeT HEaKTHBHPOBAHHBIM cuimKkarenb. Ha yroms AI-3
XMMHYECKOEe MOAN(PHIMPOBAHNE CKa3bIBACTCS HE3HAUUTENBHO. TepMHuuecKas
00paboTKa MOBBIIIAET COPOLIMOHHYIO €eMKOCTh CHIIMKAres.
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Hanpumep, nmpu korueHtpanuu 20 Mr/M® TIOTIIOIIEHHE YBEITUYUBACTCS C
188 mo 220 mr/r, a mpu 100 mr/mM® — co 106 10 203 mr/r copbenta. Camoe
3HAYHUTEILHOC YBEIMYCHHE COPOIMOHHBIX CBOWCTB CHJIMKAress HaOJr0qaeTcs
IIPH XUMHYECKOM MOIU(HUINPOBAHUHU CyiabparoM Menu. Bo BceX M3ydeHHBIX
aTMocdepax MoriIoTHTENbHAS CIOCOOHOCTh €ro YBEIWYMIACH 0 CPABHEHUIO C
MOCTYMAIOIUM B Ipojaxy B 1,3 -1,9 paza.
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3aBHCHUMOCTb BEIUYHHEI aICOPOLUH OT 0ObEMHOI KOHIICHTPAll! aMMHUAaKa:

1 - cunukarens 6e3 aKkTUBUPOBaHHUS (IIOCTYNAIOLIMI B IPOJIAXKYy); 2 - aKTUBUPOBAHHBII
yroiab AI-3 6e3 mpenBapUTENbHON XUMHUYECKOW 00pabOTKH; 3 - CHIIMKAreib TEPMHYECCKU
oOpaboTannblil; 4 - yroap AI-3 xumuueckn MOIMMUUUPOBAHHBIN; 5 - CHIMKareib
TEPMHYECKH M XMMHUYECKH MOAU(DUIPOBaHHBII

IToatomy MOKHO MIPEIIONIOKHTh, 9TO TEPMOXHUMHUYIECKH
AKTHBHPOBAHHBIA  CHJIMKaredb MOXET C YCIIEXOM TMPUMEHSAThCS LIS
yJIaBIMBaHUS aMMHaKka B Ta30BBIX BBIOPOCAX TMPOU3BOACTB, TEM CaMbIM
yJIydiiasi 3KOJOTHYECKyI0 OOCTAaHOBKY Ha MPEINPUATHH U B TPHIIETAIONIUX
JKUJIBIX palloHax.

JIurepatypa

1. PabunoBuu B.A. Kparkuif xumuueckuii crnpaBounHuk / B.A. PaGunosuu, 3.51.
XasuH. — C-I10.: Xumus,1997. — 392 c.

2. Ceprinonosa E.U. TIpomblnuieHHas axcopOuus ra3oB 1 napos / y4eo. mocobue yis
CTYJIEHTOB XHMHUKO-TEXHOJOTHUECKUX clienuaibHocTeli By30oB. CepmmonoBa E.M — M.:
Bericmr. mik., 1989. — 416 c.

246



A.H. 1aBbioB, C.B. Il;10x0B
Huxeropoackuii rocyjapCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET

SJIEKTPOXUMHNYECKOE U3BJIEYEHUE Cd (IT)
N3 IMTPOMBIBHbBIX BOJI CEPHOKHCJIOI'O KAJIMUPOBAHUA

Jns mokanmbHOM ouncTku mpoMbIBHEIX Boj (I1B) psnma rampBaHHMYecKHX
MPOU3BOACTB (HUKEIMPOBAHUSA, MEIHEHUs H Jp.) MPEATIOKEHBI CXEMBbI,
OCHOBaHHBIE HAa COYETAHUU METOAOB: (QUIbTpanuu, COpOLUU, HOHHOTO OOMEHa
u anektponus3a. [locnemHue nBa MeToga NPHMEHSIOT, COOTBETCTBEHHO, IS
M3BJICUCHUS M YTUIIN3AI[MH HOHOB METaJlIa U3 BOJ BAHHEI yJIABIIMBAHHUS.

Lensto ngaHHOW pal®oTHl SBISANIKMCH aHAIM3 3aKOHOMEPHOCTEHl U
Ompe/iesieHHe ONTUMANbHBIX PEKAMOB HOHOOOMEHHOTO H3BJICUCHHS H
anekrpoxummudeckoit yrumm3zarun Cd (II) mpu ouncTke IPOMBIBHBIX BOJ TTOCIIE
rallbBAHUYECKOTO CEPHOKUCIIOTO KaJIMUPOBAHUSL.

OOBEKTOM HCCIIEOBAaHNA NPH JIEKTPONN3E ABIUIICH PaCTBOPHI COCTaBa,
B r/m: CdSO, (B mepecuere Ha wmetamn) 0,5-6,0; H,SO, 1,5-17,0.
Bneckoobpazoparens (Jlumenma BK-10) B cocraBax pacTBOpOB OTCYTCTBOBAJ,
MIOCKOJIbKY €r0 KOHIIEHTpAIUs B MPOMBIBHBIX BOAAaX KaJMHPOBAHHS OYE€Hb Maja
1 HE TIOAIAeTCS KOIMWIECTBEHHOMY OTIPEIENICHHUIO.

W3yueHne KHHETHYECKHX 3aKOHOMEPHOCTEH AJIEKTPOBOCCTAHOBICHUS
KaJMHsI IPOBOJAWIIM C HCIOJIB30BAaHUEM BPAIAIOIIETOCS AUCKOBOTO JJIEKTPOJA,
METOJIOM TapIHAaIbHBIX MOTEHIMOCTATUYECKUX TOJSPU3AMOHHBIX KPUBBIX, a
TaK)Ke XPOHOITOTEHIIMOMETPHUYECKUM U TEMITEPATYPHO-KHHETHIECKHM METOJIOM.

B pesynbrate mapnuanbHeix uccienoanuii paspsaga Cd (II) ycranosneno
HaJM4yue MpeJebHOro Toka B o0nactu norenuuanos ot -0,8 mo -0,9 B (u.B.3.),
KOTOPBIM MOBBIMIACTCS C yBeIWYeHHeM KoHmeHTparmu uoHoB Cd (II) B
anektponute ¢ 1,0 mo 6,0 r/n Ha mopsaok. Berson o nuddysnonnoit mpupomae
mpolecca clellaH Ha OCHOBE BENHYUHBI 3()(EKTHBHOW SHEPTUH aKTHUBAIIHH,
KOTOpas He 3aBUCHUT OT MOJISIpU3alui B 001aCTH MPEAeIbHON MIOTHOCTH TOKA U
COCTaBIISET 17£3 k/Ix/MOTIB. I'paduueckoit o0OpaboTkoit
XPOHOIIOTEHIIMOMETPUYIECKUX Pe3yIbTaTOB B KoopauHaTax ypaBHeHus Canna
I0Ka3aHa HE3aBHCHMOCTh BEIMUHHBI j-T" OT j, T/Ie j — 3a1aHHAs MIOTHOCTh TOKA
BBIIE TIPEACTHHON, T - TEpeXOoJHOe BpeMs. IJTO TaKkKe yKa3plBaeT Ha
mupy3HOHHYI0 TPUPONY  MONSAPU3AIMKA  JICKTPOOCAXKACHHUS  METallia,
BBI3BAHHYIO 3aTPYIHCHHSIMH HA CTAJUH JIOCTABKH BOCCTAHABIUBAFOIIUXCS
HMOHOB KaJIMUs U3 00beMa 3JIEKTPOJINTA K MOBEPXHOCTH Karona. st ckopocTeid
BpamieHus auckoBoro karoma () 1800 oO/MUH W MeHee MpeeNbHbIC
IUIOTHOCTH TOKA B TNPOMBIBHBIX BOJAX JIMHEHHO 3aBHCAT OT o' ¢
SKCTpANoJsILUel B Hayallo KOOPJAMHAT, YTO XapaKTepHO MJs NPOLECCOB C
KOHIIGHTPAllMOHHON mosisipu3anueil. boiee BbICOKHE 3HAUYEHHUS] © TEPEBOAST
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MPOIIECC AJICKTPOOCAKACHHUS KaJMHUs B 00JacTh CMENIAHHOW KHHETHKH.
VYuuTeiBasi KMHETHYECKHE 3aKOHOMEPHOCTH 3iekrpoBoccranosieHus Cd (II),
OTIPE/ICIICH ONTHMATBHBI PEKHM SIIEKTPOIN3a: IUIOTHOCTE Toka 0,3 A/nM” ¢
BBIXOZIOM 1O TOKY 44-94 %, MakcUMajabHO BO3MOXHasi CKOPOCTb IPOTOKA MM
IepeMeIIBaHus pacTBopa, ocraTouHas konueHntpamus Cd (1) ve 6onee 1,0 1/m,
Temnepatypa pactBopa 2015 °C, mnpuMeHeHHEe CBUHIIOBBIX aHOAOB H
QIIOMMHUEBBIX KAaTONOB C COOTHOUIEHMeM Iutomanedl 1:1 — 2:1. VYnenbHble
3arpaThl dJekTporHepruu 1,8-2,1 KBT-W/Kr MeTamia mpH MEXAIIEKTPOTHOM
paccTosHUH 2,5 CM U HaIPsHKEHUH Ha 3eKTposusepe okoio 3,1 B.

Kunerndeckne 3aKOHOMEPHOCTH MOHOOOMEHHOTO HM3BIICYEHHUS KaTHOHOB
KaIMUsl W3 TPOMBIBHBIX Box, conepxamux CdSO, (ma meramn) 0,5-2,0 1/m,
yCTaHABIHMBAIM  MyTeM  Tpaduyeckoro  aHamu3a  KPHUBBIX  COpPOIHH,
MpeJcTaBIsgeMbIX B Buje 3aBucuMoctert —In(1-F)=InA-Bt, rne F u 1 — crenens u
BpeMms HachleHust kKatuonuta KY-2-8 8 H-opme; A u B — koddurmentsr,
3aBHCAINKEC OT BBIOpAHHOW Mojen:u mporecca. JIMHEHHOCTH yKa3aHHBIX
3aBucuMoctedd mpu 3HaueHusx F<0,05 u OGompme 0,8, a Takxke 3HAYCHHUSA
sddexruBrEX Kod(duIHenToB muddysmn (0,24+2,3)-107 cm*/c u A=0,608
yKa3ald Ha CMeIaHHO-TN(GQy3HOHHBI KOHTPONb TpoIecca, IPOTEKaHNE
KOTOPOTO OIHCBIBACTCS MOJECTBIO «IIap ¢ 000I0uKoi». [Ipn HU3KUX CTENmeHAX
HaChILIEHUs MOHUTA Ipouecc KoHTponupyercs nudpdysuei Cd (II) B xuaxoit
(aze, a mpu BBICOKHX 3Ha4eHUAX F — muddysneil B o00beMe KaTHOHUTA.

YcraHoBIeHO, 4TO Ha 00MeHHYI0 eMKOCTh (OE) 1 eMKocTh 10 Ipockoka
(EIT) m3Bneuyennss Cd (II) cymecTBeHHOE BIUSHHE OKA3bIBAIOT KOHICHTPAIHS
HOHOB MeTalyla B BOJAX U CKOPOCTh MX MPOIYCKAHUS, a MpPU pereHepanuu
KaTHOHHUTA HawWOoJNbIee 3HAUYCHWE WMETH KOHIICHTpAIHMsS PercHEpHUpPYIOIIETO
pacTtBopa M CKOPOCTh IPOITyCKaHHsI JIIOCHTA. B pe3ynbrare TeXHOIOTHIECKUX
HCCIIeIOBaHUI onpeeeHsl onTuManbHble yenosus u3snedeHus Cd (1) us I[1B:
cozepkaHue MoHOB kKaamus B [IB — 1,0 r/im; ckopocts npormyckanus sox — 0,7
M’/(M-4); pereneparus katnoruta pactBopoM H,SO, ¢ koHmentparmeii 100 r/n
CO CKOPOCTBIO ero mpomyckanus 0,3-0,5 M*/(M*-4) 10 CTENeHH pereHepaly He
menee 90 % c nonydenuem aimoatos, coaepxkammx Cd (II) u cepHyIO KUCIOTY B
xosmmuectBax He menee 3,0-6,0 u okomo 90-95 r/n, coorBerctBenno. OE u EIT B
ONTHUMAJBHBIX yCIOBUAX BEICHHUS IMporiecca coctaBisui 116 u 91 r/kr moHwuTa.
[ToydenHble >M10aThl BHOBb HAMpPABISIOT HA OJIEKTPOJM3 IJISl M3BJICUCHUS
METaJUTMIECKOTO KaJMUSL.

Takas OYHCTKAa TIO3BOJSIET COKPAaTHTh BOJOIOTPEONICHHE 3a CUeT
mepexosia OT MPOTOYHOW K HEMPOTOYHOW CHCTEME MPOMBIBKH JeTalell mocie
MeTAJIM3aliK, a MOMYUYEHHBIH B pe3yjbTaTe JJIEKTPOIM3a METaNTMYeCKHid
KaJMHH MOXXHO TOBTOPHO HCIIOJIB30BATh B KAa4ECTBE aHOJOB B JJIEKTPOJIUTAX
ralIbBAHUYECKOTO KaJMUPOBAHUS.
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C.A. lenncosa’, C.M. Porauesa’, A.}O. Comos’, A.B. H.laﬂTpoxa2

' CaparoBckuit BoenHslit uactuTyT BXB
* CaparoBcKkuii rocyapctBeHHsIi yauBepenter uM. H.I'. UepHbIIIeBCKOro

W3YUYEHHUE BO3MOKHOCTH CHUKEHHUS TOKCHYHOCTH
CEPOBOJIOPOJIA

CepoBoZIOpO TOCTYHaeT B OKPYXKAKOMIIYIO Cpely U3 HPUPOIHBIX
HWCTOYHHUKOB U B Pe3yjbTaTe AEATEILHOCTU YeJOoBeKa. B MPUPOTHBIX YCIOBUIX
obpazyercst 1o 90% Bcero cepoBomopoia, comepkamerocs B atmocdepe [1].
CepoBomopon — pa3apakalolnii U yIyIIalonIiid ra3, IopaXxaeT NEHTPAIbHYIO
HEPBHYIO CUCTEMY, JIbIXaTellbHble MyTH W TJIa3a, MOXET BBI3BIBATH OCTpPBIE U
XPOHWYECKHUE OTPABJIICHUS C Pa3HOTO pPOAa OTAAJICHHBIMH TMOCIECICTBUSIMHU.
Octpas MHTOKCHKAIlMsI YacTO SBJCTCS TSDKEIBIM IOpaKCHHEM, HHOTZA CO
CMEpTEIbHBIM HCXOAOM. JIMUTENbHOE M CHCTEMAaTH4ecKOe BO3ICHCTBHE rasza
MPUBOJUT K CHIKEHUIO WMMYHOOHMOJIOTHYECKOW PEaKTHBHOCTH OPraHU3Ma,
YBEIMUYCHHIO 001Iel Hecniendrueckoii 3aboaeBacMocTH [2].

B nacrosmeii pabote m3ydanach BOSMOXKHOCTh CHIDKCHHUSI TOKCHYHOCTH
CEpOBOJIOPOJIa TYTEM BO3ACWUCTBUS HA HEr0 JJEKTPOMATHUTHOTO HU3IYUYCHHUS
(BMU) TtepareprioBoro muama3oHa HHU3KOH WHTEHCHBHOCTH. M3BeCTHO, 4TO B
9TOM  JAWama3oHe  HaxXOMATCS  BpallaTeNbHBIE  CIIEKTPHl  HEKOTOPBIX
HU3KOMOJICKYJISIPHBIX, B TOM 4YHciIe TOKcHYHBIX TazoB (H,S, NO, N,O) [3].
MOXHO O0KHAATh, YTO NEHCTBHE W3IYUYCHHUs OIMpPENENCHHBIX YacTOT Ha ra3bl
MIPUBENIET K N3MEHEHUIO UX CBOWCTB U TOKCHYHOCTH.

CepoBozopol TONyYalnd IO peakuH MOPOIIKOOOpasHOH cepel ¢
napadpunom npu Ttemneparype +170°C [4]. Tokcu4yHOCTH CEpoBOIOpPO.A
OTIpEe/IeTISUIA METOJIOM OIIEHKH OCTPOM TOKCHYHOCTH Ha OENBIX HEUHOPEIHBIX
Kphicax ¢ TMPUMEHEHHWEM CKOHCTPYHPOBAHHOTO HAMH 3aTPaBOYHOTO CTEHIA.
I'pymmer kpeic (0 6 ocoleil B KaxIoW cepuu) MHOABEpraiu 15-MuHYTHOM
3aTpaBKe HEOOJyUCHHBIM M INpeBapUTEIbHO OONyueHHBIM B TeueHHe 90 MuH
CepoBOJIOPOSIOM C ToMompio  crektpomerpa MACC-2M  Ha gacToTax
Pe30HAHCHOro Toryomen s rasa — 167 u 303 I'T' (ITI1D — 6 u 240 MxBt/cm?).

Ilockonbky  CcpefHeNeTaNbHBIC KOHLCHTPALUM CEpOBOAOpOIA IS
YEeJIOBeKa M KPBIC MPH WHTASIMOHHOM BBEACHHH, MO PAa3HBIM HCTOYHHUKAM,
cocrasisiior 1000—1400 mr/m’ [2], /s 3aTPaBKH HCITONB30BATH KOHIICHTPALIHH,
HaunHass ¢ 940 MF/M3, YTO 3aBEJOMO MEHbIIE CpPEIHENETAIbHON /103bl,
MOCJIeI0BATENIbHO yBeNn4nBast Ha 320 Mr/M>.

B Tabn. 1 mpencraBieHbl pe3yNnbTaThl, TOIYYEHHBIE TPH 3aTpaBKe
n1a00paTOPHBIX KUBOTHBIX (Bcero 178 ocobeit) cepoBoI0po1oM, HEOOTYICHHBIM
1 OOJyYCHHBIM Ha YKa3aHHBIX YaCTOTAX, B PA3JIMYHBIX KOHIICHTPAIIHSX.
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W3 rtabmuupl BUIHO, YTO IIpU OOJIydEeHHHM ra3a €ro TOKCHYHOCTh
YMEHBLIACTCs, U Ha TOKCHYecKuit addexT Bimstor napamerpsl OSMU.

YroObl MCKITIOYNTh BO3MOXKHOCTh YTEUKH I'a3a U3 3aTPaBOYHON Kamephl,
KOHLICHTPaLMIO CEpPOBOJOPOJa N3MEPSIIN B HAaYaJle SKCIIEPUMEHTa U IIOCIIE €T0
OKOHYaHMS (depe3 15 MHUH) ¢ TOMOLIBIO CYNIBL(QHACEPEOPSIHOTrO IPOMBIIIIIEHHOTO
anekrpona DCC-01, nmpeaBapuTenbsHO MPOBOJS IOIJIOMIEHHE Ta3a PacTBOPOM
ruapokcuga Hatpus (1.0 momb/m) w ackopOuHOBO# KkucioTel (1.0 Moiw/im).
INokazano, 4TO M3MEHEHHWE KOHIICHTpPALMH ra3a B KaMepe CBS3aHO TONBKO C
HaJIMYHEM KHBOTHBIX.

Tabmuua 1
CMepTHOCTD KPBIC B 3aBUCHMOCTH OT KOHLICHTPALIMU CEPOBOIOPOIA
U TIapaMeTpoB 00JTydeHHs ra3a
CMepTHOCTB KpBIC, %0
KonreHrpanus TlapameTpsl H3TyYeHHs,
H,S, mMr/m® bes gacrora (I'Tw) / IIIID (MxBt/cm?)
o0yueHus
167/6 303/6 303/240
940 0 0 0 0
1260 43 0 0 0
1580 85 0 0 0
1900 97 0 10 0
2220 100 25 50 25
2540 100 50 96 50
2860 100 96 100 96
3180 100 100 100 100
3500 100 100 100 100

Jdns  ompeneneHus CpeaHETICTAIPHBIX KOHIECHTPAIUN CepoBOAOpOIa
(LCsp) M OLIEHKH JOCTOBEPHOCTH PE3YJbTATOB HCIOIH30BAIN METOJA MPOOUT-
aHamm3a [5]. Pe3yapTaTel pacyeToB pHUBEACHHI B TAa0M. 2.

Tabsnna 2
Pe3ysbTaThl OLEHKH TOKCHYHOCTH 00JTyYEHHOTO U HEOOIyYEHHOTO CEPOBOIOPOIA

[TapameTpsl u3y4eHus R
uacrora, [T | [IID, mxBr/en’ LCso, mr/w” (3a 15 mH)
be3 oburyuenus 1303
167 6 2465
303 6 2199
303 240 2465

Takum  oOpa3oMm, MpOBEJEHHBIE HUCCIEAOBAHUA  IOKa3aldHd, YTO
Bozaeiicteue OMU Ha cepoBOmOPOA NPUBOAUT K YMEHBIIEHUIO CMEPTHOCTH
KHMBOTHBIX IIPH 3aTpaBKe ra3oM, JIeTaJIbHasl KOHLEHTpaIus OOJydEeHHOro rasa
yBEJIMYMBAETCs NPaKTUYECKH B JiBa pa3a. Haubonbimmii addext obHapyskeH npu
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BO3JeiicTBUM M3aydYeHus Ha yactotax 167 [T npu IITID 6 MxB1/cm® 1 303 IT
npu I3 240 mxBr/cm®.

[IpyauH yMEHBIIEHHS TOKCHYECKOTO BO3AEHCTBHSA CEPOBOIOPOJA,
OOJIy4eHHOTO Ha YacTOTax COOCTBEHHOTO PE30HAHCHOTO IIOTJIONIICHHS Ta3a,
MOJKET OBITh HECKOJIBKO. B Ta30BBIX Mpo0ax MOTYT MIPUCYTCTBOBATH HAaphl BOJBI,
a Boja mojn neiicteBueM OMU u3MeEHSET CBOIO CTPYKTYpy — 3TO MOXET
OKa3bIBaTh BIMSHHE Ha KHUBOH opraHm3M. Kpome Toro, B ra3oBBIX mpobax 1oz
neiicteieM OMIM  Bo3MOXXKHO o0Opa3zoBaHHE CyNb(aHOB, KOTOpBIE HMEIOT
MEHBIIYI0 TOKCUYHOCTD [6].
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M.B. Jnaux ', H.H. Tapudyaamna 2

'Y IMypTCKumii ToCyIapCTBEHHBIH yHIBepCHTET, MKeBCK
*0A0 «IDM3 «Kymomn», MxeBck

0 BO3MOKHOCTH UCIIOJIb30BAHUSI
BA3AJBTOBOI'O BOJIOKHA JIJISI JOOYUCTKH
CTOYHBIX BOJ OT HOHOB NI** X1 CU*

B GonbLinHCTBE CJIy4acB CYHICCTBYIOIINE MCTOABI OYMCTKH CTOYHBIX BOJ
Ha TPOMBIIIIJICHHBIX IpEeAIPUATHUAX HC o0ecreynuBaroT CHMXXCHUA
KOHIICHTPpAOUN TSAXKEJIBIX MCTAJUIOB O YPOBHA pPa3spCHICHHBIX HOPMATUBOB.
O6J1az[a;1 pAaAOM NpCUMyLIECTB, COp6HI/IOHHHe TEXHOJIOTMH OCTAIOTCS HanboJjiee
pPacopoCTpaHCHHBIMU TIPU  PCIICHHU 3SKOJIOTHYCCKUX HpO6J’IeM, a CICKTp
TMPUMCHACMBIX JIJIA 9THUX neneu COp6eHTOB MOJKET OBITh 3HAUUTECIHLHO pacmpeH

[1,2].
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B pabore wuccnenoBaHbel COPOLUUOHHBEIE BO3MOXKHOCTH 0a3ajbTOBOTO
Bonokua (BB) mapkn BCTB mnpumenntensHo k momam Ni** u Cu®" u3
MOJICTIbHBIX PACTBOPOB MX COJIEH B CTATHUECKUX YCJIOBHUSX NMPH TOCTOSHHOM
IepeMelIMBaHUM B CPAaBHEHUM C AaKTUBUPOBAHHBIM yriiemM Mapku BAVY-A.
OcCTaTOYHYH KOHIIEHTPAILKIO HOHOB B PACTBOPE ONPEACISLIIH (POTOMETPUUCCKIM
meroaoM [3].

W3ydyeHne KMHETUKH copOIuu mokaszano (puc.l), aro B otauume oT AY
nporecc copbumn Me®" Ha 6a3aIbTOBOM BOJTOKHE HEPABHOMEPEH IO BPEMEHH —
B Te4yeHHe 1,5 4YacoB JO YCTAHOBJCHHUS PaBHOBECHS BBISBICHO YepeIOBaHUE
MPOLIECCOB COpOLMU/AecopOIrH, MPUYEM MaKCHMajlbHOE IMOTJIOLUICHHE HOHOB
MIPOMCXOANT B TEpBHIe 3-5 MUHYT KOHTAaKTa COpOCHTa C PacTBOPOM, IIPH ATOM
creneHb u3BiaeueHusa R = 42.2% nns Ni*" u 18 % IS Ccu*.

PaBHOBecHas crereHp m3Biaedenns Cu’’ cocrapiser nmuib 25,0%, B TO
BpeMsI KaK st Ni?" - 38,5%, uTo 0OBsICHsAETCS ero 0ojiee BRICOKHMM CPOJICTBOM
K Kuciopony [4].

[penmonoxkeHo, 4To TPUYMHON MEPUOAMYCCKOTO XapaKTepa CcOpOLUU
SBIISIIOTCS. HEpaBHOBECHAsi CTPYKTypa MoBepxHOCTH BB u HepaBHOMepHOE
pacrpesielieHle aKTUBHBIX IIEHTPOB TI0 HEW, YTO HANpsSMYyIO CBsI3aHO C
TexHoJioruen noyy4enus bB.

R, % 60

0 50 100 150
t, MUH

Puc.1. Kunernueckue xpussie copomm Cu®’(1,4) n Ni*'(2,3) m3 1 MM pactBopoB Ha
akTuBHpoBaHHOM yriie (1,2) n 6azanbToBoM BosokHeE (3,4)

Iokazauo, uto copbums Me”" ua BB JUMATHPYETCS WX IUpPy3neil
MOBEPXHOCTH, HA YTO YKa3blBa€T 3aBUCHUMOCTh CKOPOCTH COpOLMU OT
THIPOJMHAMUYECKUX (DPaKTOPOB M CTEICHH AWUCIEPCHOCTH copOeHTa. Bombroe
pasnuuue B ckopocTsx copoumn Ha AY u BB B mepBhie MHHYTBHI KOHTakTa
copOeHTa ¢ pacTBOPOM MO3BOJIICT HCIONB30BaTh BB IS MOOYMCTKH CTOKOB B
JUHAMHYECKOM pEXHUME, NpPU IOCTOSHHOM TOKE BOJBI M MajOM BpPEMEHH
KOHTakTa ¢a3.

OneHUTh COpOLMOHHBIE CBOWCTBa COPOCHTOB MOXKHO II0 H30TEpME
ajcopOuum, kotopas s AY uMeeT IpocTol Kiaccudeckuil BUA (puc.2), B TO
BpeMs Kak a1t BB otHocuTCa K S-THMY.
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a, 12 4
Mmonb/r

08

04

C, mmons/n

Pric.2. Usotepmbr cop6umu Cu'(1,4) u Ni**(2,3) Ha aktusuposansom yrie (1,2) n
0a3aIbTOBOM BOJIOKHE (3,4)

B oOmactm HU3KMX KOHIICHTPAIlM NPOWCXOAWT 3aIllOJHEHHE IOp
copOcHTa W M30TEpMBI COPOIMA HOHOB COBIAJAIOT, HO C YBEIHYCHUEM
KOHI[CHTpALINH HOHOB B PACTBOpE MpeAnouTuTebHee Ha BB copbupyrores Ni**,
Wtak, B M3y4eHHOM IMana30HEe KOHICHTPALUH MOHOB Haubojee MOAXOIAIINM
copGenToM s m3Bnedennss wouoB Cu’’ smmsercs AY, a mi Ni*' — BB
(Tabnuna.l).

Kak u crnemoBamo oXxumaTtb, C POCTOM TeMIeEpaTypsl MeAJICHHEe
YCTAHABIIMBAETCSI PAaBHOBECHE M YMCHBIIACTCS PAaBHOBECHOE KOJIMYECTBO
COpOMPOBAaHHBIX MOHOB, YTO CBUCTEIHCTBYET 00 3K30TCPMHUYECKOM XapakTepe
mpoiiecca. Y CTaHOBJICHO, YTO BO BCEM H3YyYCHHOM TEMIICPATYPHOM HHTEpBAle
BB coxpansieT cBOI0 M30MpPaTEIbHOCTS IO OTHOIICHUIO K Ni*", B o BpeMs Kak
copGupyrotas criocodHocTs AY 1o otHomennio k Ni*™ n Cu™ ¢ yBenmdennem
TEMIIePaTyPhl CTAHOBUTCS IIPIMEPHO OMHAKOBOM (Tabu.1).

Tabmuual
2+ 2+
Emkocts copbenToB no otHomeHuto k Ni©™ u Cu”', onpezesnienHas u3 ypaBaenus JIsnrmropa

Uoo, MMOJIB/T
Cop6eHT T=20"C T =40°C
NiZ¥ cu* NiZ¥ Cu”
AY 0,77 224 0,32 0,10
BB 0,64 0,29 0,44 0,29

WnrepecHo, uro mpu 20°C  AY NpeBOCXOAMT MO  COPOIHOHHOIN
criocobroct BB, a mpm 40°C, mampormB Ni*" m Cu®" osddekruBuee
TIOTJIOIIAIOTCS] BOJIOKHOM.

TakuM 00pa3oM MOKa3aHO, YTO MO EMKOCTHBIM XapaKTepucTHKaM bB
HECKOIBKO ycTymaeT AY, Ho ckopocts copbumm Ni™ m Cu’' ma BomokHe
3HAUUTEJILHO BBIIIE, YeM Ha yrie. [Ipu NOoBBIICHNH TeMIIepaTypsl pacTBopa /10
40°C TIPOMCXOIHUT CHIDKCHHE KHHETHUECKHX M EMKOCTHBIX XapaKTEPHUCTHK
copbenta, Ho mpu 40°C BB sddexrusree copbupyer nonsr Ni** u Cu™ | uem



AY ¥ BO BCeM [Mala3oHE TEMIIepaTyp COXpaHseT CBOK H30UPaTeNbHOCTDH IO
2+
oTHOIIEHNIO K Ni',
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MOJYUYEHHUE 3AIIIATHON MACTUKH
C IPUMEHEHUMEM OTPABOTAHHBIX MACEJI

OtpaboTaHHBIE MOTOpPHBIE Maclla OTHOCSATCS K BaXHEUIIMM BUAAM
BTOPUYHBIX PECYPCOB, KOTOpPbIE MOTYT OBITh HCHOJNB30BaHBI B PAa3IHIHBIX
OTpacisix OPOMbIIUIEHHOCTH. OMHUM M3 BO3MOXHBIX METOJIOB YTHIIH3AI[HU
0TpabOTaHHBIX MOTOPHBIX Macei SBJISETCS HCIOIb30BaHUE MX B KadyecTBe
KOMITOHEHTa TIPU CO3JaHHM 3alUTHBIX AHTUKOPPO3HOHHBIX MOKPBITHI
METAUIMYECKUX  HoBepxHOocTeil. CyIIecTBYIOT — pa3inyYHble  KOMIIO3UILIUH
AHTUKOPPO3UOHHBIX IMOKPBITHIA, BKIIOYAIOIIAE CMa304HbIC Maclia, OUTYMBI,
Ppa3yIMyHbIE MOJMMEPHbIE CBSI3YIOLIHE, HAMOIHUTENH [1].

Ienpro wWCCIENOBAHWN SBISIOCH HM3YUYCHHE 3aIUTHOHW CIIOCOOHOCTH
KOMITO3UIIMH, CO3JaHHBIX Ha OCHOBE HE(TEMOIMMEpPHOW CMOJIBI, BOCKA H
oTpaboTaHHOrO MOTOpHOro Macina. Mcnonb3oBaHue 0TpabOTaHHOTO MOTOPHOTO
Macja MO3BOJUT CHU3UTH BA3KOCTh MOJIMMEPHON KOMITO3HLIUH M YBEJIUYUTH €€
TEKy4ecTh B TEPUOJ| HAHECCHUsI MOKPHITUS Ha 3aIIUIIAEMYI0 OBEPXHOCTb,
YBEIUYUTh JJIACTUYHOCTh MOKPBITHS MPU IKCIUTyaTallid B YCIOBUSIX HHU3KHX
Temmeparyp [2].

Wcnprranus 3amuTtHOM Kommosumun mpoBogwinck mo 'OCT 9.054 mo
[OKA3aTeINI0 CTENEHH KOPPO3HH.

OKCIepUMEHTAIBHBIE HCCIICIOBAHNS MTPOBOAWINCE C HCIOJIB30BAaHUEM
IJIAHUPOBAHUS 10 CUMIUIEKC-pelIeTyaThiM TulaHaM [3] B JOKaJbHOW 00MacTH,
OIPE/ICICHHON MPeIBAPUTEIHHBIM YKCIIEPUMEHTOM, TaK Kak ObLIO HEOOXOIMMO
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HCCIIE0BaTh 3aBUCHMOCT CBOMCTBA OT COCTaBa HE BO BCel 00JacTH U3MEHEHUS
collepKaHusl KOMIOHEHTOB. Ilpu wH3ydeHMHM nuarpaMM COCTaB—CBOWMCTBO B
JIOKAJIBFHOM y4YacTKe IUIAaHUPOBAHHE HKCIICPHMEHTAa OCYIIECTBILIOCH B CHCTEME
KOOpJIMHAT TCEBIOKOMIIOHEHTOB, TAE X; — COAEPKAaHHE He(PTEnoIMMEpHOi
CMOJIBI, X, — COJIEp)KaHHE BOCKa, X3 — COAEpkKaHHE OTPaOOTaHHOTO MOTOPHOTO
Mmacia. JlokanpHast 00JacTe HMCCIEJOBAaHWH ObUIa OrpaHWYCHA CIEAYIOIIUMHU
npeesaMy BapbHPOBaHHMS:

04<x,<0,8
0,1 <X < 0,6
0,0<x;<0,3

_,—r"‘*-"

W,

0,6 0,4 0,2

W3onuuun 3Ha4eHu# cTeneHn KOPPO3UH B 3aBUCUMOCTH
OT COCTaBa MOJIMMEPHOH KOMIIO3UIMY B KOOPJMHATAX IICEBIOKOMIIOHEHTOB:
Z| — coJiepyKaHue HeTeroNMMEepHOH CMOJIBI; Z; — COJIepPIKaHUEe BOCKA;
Z3— COJICpIKaHNe 0TPabOTaHHOTO Macia

Ha OCHOBAHUU HOJIy‘-IeHHBIX peSyHLTaTOB BKCHepI/IMeHTa
PacCUNUTHIBAINCH KOD(PQPHUIMCHTEl ypPaBHEHHMsT PETPECCHH B KOOPIMHATAX
MICEBIOKOMIIOHCHTOB U MPECTABICHHBIC B BUIC IHArPAMMbI C HAHCCEHHBIMU Ha
HCC U30JUHHUAMH, I103BOJIAOIIUMHU OHpeI[eJ'II/ITI) 06HaCTL COCTaBOB, HpI/I
KOTOPBIX 3aIIUTHOE ACHCTBHE KOMIO3UIMNA HamIydIIee (PUCYHOK).

Ilepecder MCEBIOKOMIIOHEHTOB B MCXOAHBIE KOMITOHEHTBHI ITO3BOJIMI
HOJ'Iy‘{l/ITb 06J'laCTI) Haymyqumx 3allUTHBIX CBOﬁCTB KOMHO3HHHﬁ,
OTpPaHWYCHHYIO ClieAyromuMu koopauaatamu: 0,55 <x;<0,67; 0,22 <x,<0,33;
0,12 <x3<0,16.
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Takum o0pa3om, BbIABIEHa OOJIaCTh 3HAYEHHMH COCTaBa 3alUTHOTO
MOKPBITHSL, B KOTOPO CTENEHb KOPPO3HMH MUHUMAaNbHA. [Ipy 3TOM KOMIO3ULIKA
MMEET YJIYUIICHHbIE TEXHOJIOIMYECKUE CBOMCTBA M IIOBBIIIEHHYIO 3aIUTHYIO
CIIOCOOHOCTB B YCIIOBUSIX HU3KHX TEMIIEPATYp.

Jluteparypa

1. Ac. 2090656 RU, MKHA® C 23 F 11/10 Croco6 monydeHHs 3alMTHOTO
anTupokopposuoHnoro cocrasa / K. B. I'amoa, B. C. Haitman. — Ne 96105472/02; 3asiBi.
22.03.96; omy6u1. 20.09.97, Bron. Ne 26. — 8 c.

2. Tlar 2079549 RU, MKU® C 10b 175/02 Croco6 YTHIH3AIAN OTPabOTAHHOTO
MoTopHoro Macia / Xaduzo A.P., MimakoB P.M. — Ne 5114010/04; 3as1. 04.08.95; omy6u1.
20.05.97, Bron. Ne 14. — 8 c.

3. I'paues, 0. I1. MaTtemarudeckue MeTOIbI IIaHUpOBaHUsS dkcnepuMenTa / 0. TI.
I'paues, }0. M. ITnakcun. — M.: [leJIn-nipunt, 2005. — 296 c.

C.®. Uapucosa, B.U. I'puneBny
VBaHOBCKUI1 XUMHUKO-TEXHOJIOTUYECKUI YHUBEPCUTET

HCHOJb30BAHUE KYMOJIA B OKCTPAKTUBHOMN OYNCTKE
CTOYHBIX BOJ MPOU3BOACTBA BYTUJIALHETATA

lopona Kwunemma u 3aBOKCK SBISIOTCS LEHTPOM XUMHUYECKOI
MIpOMBIIUIEHHOCTH MBaHOBCcKOM ob6mactu. Ha MX TeppuTOpHM PacIONIOKEHBI
KpymHble xuMuaeckue npeanpusatus — OAO «3aBOIDKCKHN XUMHUYECKHH 3aBOJ
uM. M.B. ©pynze» u OAO «JIMuTpUEBCKMI XUMHYECKUI 3aBomy. JlaHHBIE
NPEANPUATHS  TPOU3BOAAT  LIMPOKMH  CHEKTP  NPOAYKUUH  TOHKOTO
OPTaHMYECKOTO CHHTE3a, M OTXOABI JaHHBIX INPOU3BOJCTB BHOCAT Hamboiee
CYIIECTBCHHBIH BKJaJ B 3arpsA3HEHHE akBaTopud Bomrm Ha Teppuropun
obnacru.

Omaum w3 peiictByromux npousBoacTB  OAO  «/ImurpueBckuii
XUMHYECKUH 3aBom» T. KuHemMa sBJsieTCs MPOW3BOACTBO OyTHIalreTara,
CTOYHBIE BOJBI KOTOPOTO COAEPXAT OPraHWYECKHE MHPUMECH C COCTaBOM:
OyTmianeTar B KOHIeHTpanusax 10 1,2 % macc., OyTaHoJI B KOHLICHTpAIUAX [0
3,8 % Macc. 1 MEKpOKOJIMYECTBa m30ammianeTara. Ilpumecn, conepskanecs B
CTOYHBIX BOJAaxX TpH cOpoce Oe3 OMONHUTEILHOW OYHCTKH, CIHOCOOHBI
OKa3bIBaTh CHIBHOE aHTPOIIOTEHHOE BIIMSHUE Ha SKOCHCTeMY peky KnHerremka,
n nanee — peku Bosrnm B e€ cpemnem Tteuenuu. [lpm yBenmueHnn oOBEMOB
MIPOM3BOJICTBA TaKOE 3arpsA3HEHHME IIPEACTABISAET COOOH MPsIMYyIO YIrposy
9KOJIOTHYECKOMY COCTOSIHMIO OacceifHa Bonrm Ha Teppuropun lBaHOBCKOH
obnmactu. [losTomy pemeHne npoOiIeMbl ONTUMU3ALMM TEXHOJIOTUH OYHCTKU
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NIPOM3BOJCTBEHHBIX BOJ OyTHiamerara OT OpPraHWYECKHX INpHUMeceid HMeeT
BaXKHOE HKOJOTMYECKOE 3HAUCHHE C PETHOHATIBHOM TOUKH 3pEHUSI.

OKCTpaKIMOHHBIE METOABl OYHCTKH CTOYHBIX BOX OT TOKCHYHBIX
IIpUMecel He NMpeayCMaTpHBAIOT MCIOIb30BaHHS CJI0KHOTO TEXHOJIOTMYECKOTO
000pyJOBaHUs, OPOTOCTOSIIIMX BCIIOMOIATENbHBIX BELIECTB M IIO3BOJISIOT B
HEKOTOPBIX CIy4asx JOCTHYb MAaKCHUMAJIBHO BO3MOXKHBIX CTEHNEHEH OUYUCTKH.
OKCTpareHThl C BBICOKON CTENEHBIO KOHBEPCHM MOTYT OBITh BO3BpAIICHHI B
TEXHOJIOTHYECKHH UK TPOCTHIMH (PU3NYECKUMH onepanusMu. MMeHHO 3TH
(akToppl SIBUWINCH MNPEANOCHUIKAMH K TIPEJIOKEHHI0 IO HCHOJB30BaHHIO
METO/a SKCTPAKIMU B Ka4eCTBE albTEPHATHBHOTO K CYIIECTBYIOIIEMY METOMY
OYHCTKH CTOYHBIX BOJ| IPON3BOJICTBA OyTHIIalleTaTa.

CornacHo JaHHBIM JHMTEPATYphl MO PacTBOPUMOCTH, PAaBHOBECHSM Iap-
KHUJKOCTh C Y4ETOM BO3MOXKHOCTH 00pa30BaHUs a3e0TPOIHBIX CMecel, a Takxke
9KOJIOTHYECKHX M SKOHOMHYECKHX AacleKTOB B KaudecTBE AKCTpPareHra st
n3BIeYeHHs OyTHianerara ¥ OyTaHONa U3 BOJHBIX PACTBOPOB PaccMaTpHUBAlICS
H30IMPOMIITOEH301 (KyMOJI).

2
1

f—r— —r—f——— 45—
995 98 995 90 70 725 76757.53030.5 8 90 93

BoAa

JlnarpaMma paBHOBECHIA B CHCTEME BOJIA - OPraHHIECKUE TPHMECH
(Oytunanerar+0yraHon) — kymou rpu 293 K.
I — o6macTs 06pa30BaHKs BOAHOTO PACTBOPA OPraHHYECKUX KOMIIOHEHTOB

[TpoBeneHo WcciieoBaHME PABHOBECHH  KMAKOCTB-XXMIKOCTH IS
CHCTEMBbI BOJHBIM pacTBop OyTaHona u Oyrunarerata - kymoina. CooTHOIIEHHE
OyTuianeTar/0yTaHOI BO BCEX HCCIEAYyEMBIX CMeCAX ObUIO IPHHATO
TIOCTOSIHHBIM, COOTBETCTBYIOIIMM PEalbHOMY COCTaBY CTOYHBIX BOA. B ombITax
BapbUPOBAJIOCH KOJIMYECTBO KyMOJa, II0JaBa€MOTr0 K HCXOJIHOW CMECH Ha
skcTpakimio. IIpu rpaduueckom npencTaBIeHUH AUarpaMM PaBHOBECUH Boaa —
OyTmianeTar-OyTaHon - KyMOJI CHCTEMa YCIOBHO pacCMaTpHBalach Kak
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TPEXKOMIOHEHTHAsA C €IUHBIM KOMIIOHEHTOM — PAacTBOPEHHOE OpPraHMYeCcKOoe
BellecTBO. B To ke Bpemsi K0d(UIMEHTH pacrpeaeneHus HaxOoAWINCh s
BCEX KOMIIOHEHTOB paccCMaTpUBAEMOI paBHOBECHOI1 CHCTEMBI.

Ha ocHOBaHWMM pe3yJIbTaTOB aHAJM30B COCTaBa PaBHOBECHBIX (a3 B
npolecce SKCTPakUUM OyTaHoia W OyTuianerara KyMOJIOM M3 HMX BOJHOTO
pacTBopa MpHU pa3IUYHBIX COOTHOMIIGHHSX KOMIIOHEHTOB ObUIa IIOCTpPOCHA
JuarpaMMa paBHOBECHS CHUCTEMBI BOJA - OpraHMYecKas INPHMECh - KyMO,
KOTOpasi IpHBEJCHA Ha PUCYHKE.

W3 nuarpamMmbl CcliefyeT, 4TO TPEXKOMIIOHEHTHas CHCTeMa BoOjAa -
OyTaHonm+OyTunaneraT — KyMOJ XapaKTepuU3yeTcsl INHUPOKOH 0O0NacThio
paccioeHus, B KOTOpOH KOHIIEHTPAllMd OPraHMYECKHX KOMIIOHEHTOB CHCTEMBI
JOCTaTOYHO HM3KH. B TO ’xe BpeMs B IIMPOKOH 00JacTH COCTaBOB B
TeTepOreHHol cucreMe oOpasyercs TOMOreHHas opraHumueckas (asa
nmepeMeHHOH KoHIEeHTparmu. CodeTaHWe MaHHBIX (AKTOB MMOATBEP)KIACT
BO3MOXKHOCTb MCIOJIb30BaHHs KyMOJIa B Ka4eCTBE HKCTPareHTa.

A.Y. HUcaeBa, b.A. AkumbaeB

HOxH0-Ka3zaxcranckuii rocyapcTBeHHbII yHIBEpCHTET UM. M. Aya30Ba,
HayuHo-nccnenoBaTenbCKuii HHCTUTYT IIPOMBIIIUICHHOH SKOJIOTHU U OHOTEXHOJIOTHH,
Pecrrybnuka Kazaxcran, [lIpiMkeHT

TEXHOJOI'MYECKHE IMTPOBJIEMBI ITIOJIYYEHUS
JAPATOLEHHBIX U PEAKO3EMEJIBHBIX METAJIVIOB ITYTEM
BUOBBIIIEJTAYNBAHUA

B Hacrosimee BpeMsi TJIaBHBIMH IPOOJIeMaMH B MPOHW3BOACTBE PYI
SIBISICTCS.  TIOBBIIICHUE JS(PQPEKTUBHOCTH OTICICHHUS M3 COCTaBa  PYJbl
JParoleHHbIX W PEAKO3EMETbHBIX METAJIOB. B CBSI3U C 3TUM TMOBBIIIAETCS POJIb
OMOTEXHOJIOTHYECKUX METONOB. B TEXHOJOrWM MOMYYCHUS IPAroneHHBIX H
PEeIKO3eMEbHBIX METAJUIOB 10 CHUX HOP HPUMEHSUIUCH MUPOTECXHOJIOTHYCCKUC
MeTo[pl. BekoBoe mNpUMEeHEeHHE NHPOTEXHONIOTHMYECKMX METOJOB, HECyIIee
OllaCHOE, OTpPHUIATENbHOE BIUSHHE Ha OKPYXKaIOIIyl0 Cpeay © Ha
KHU3HEICATEIIFHOCTh BCETO 4YEJOBEYECTBAa, B HACTOSIIEE BpeMs CO3HacT
OONIBIIYI0  DKOJOTMYECKYyH0 mpo0ieMy, a Takke, 3aMETHO CHHU3HIO
3¢ (HEeKTUBHOCTh 3IKOHOMHKH MPOW3BOJACTBA, CIIOCOOCTBOBANO TIOSBICHUIO
MHOXECTBa pallOHOB TEXHOTEHHOTO 3arps3HEHUs. B CBSI3M CO CTPEMHUTEIHLHBIM
pa3BUTHEM  TEXHHKM W  HayKu  OOJBIOIOC  BHUMAaHHE  yJeNsAeTCs
Te0TEXHOJIOTHYECKOMY HampaBieHUI0. sl momyyeHuss METauIoB U3 IOJIE3HO-
HCKOTIAEMBIX pPyA M TEXHOJIOTUW BBIIIETAUYNBAHUS OCTATKOB, B YaCTHOCTH, B
COBEPUICHCTBE NPHUMEHSIOTCS THAPOMETAILTYPTHYSCKHE METOABI IOI3EMHOTO
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XMMHYECKOTO BBIIIENIAYNBAHAS W KYYHBIM MeToAoM. Hanpumep, B 3apyOeKHBIX
ctpanax, Takux kak CHIA, Mcnanus, Yunu, YexocnoBakus, Mekcuka, ypaH,
Mezb, 30JI0TO, Cepebpo M APYrHe METAUIBl MOMYYaloT C MPUMEHEHHEM ITHX
METO/IUK.

AHanmu3 MHOTOYHUCICHHBIX HAay4YHBIX TPYAOB IIOKA3aJl, 4TO IOIYyYCHUE
LIMHKa, MOJKO/IeHa, BoJib()pama, MBIIIbSIKA, OJIOBA, BUCMYTa U APYTUX METAIJIOB
3amaTeHTOBAHO TEXHOJIOTHEH BBIIIEIAYUBaHNS BBILIEYKAa3aHHONH MeTOAUKOM [1].
B Hameii ctpane B 60sbIIoM 00beMe HaTa)XeHO MPOU3BOACTBO JOOBIUH ypaHa, a
MONyYeHUEe MeAW, 30J0Ta W cepedpa BO3MOXKHO TOJNBKO Ha OIBITHO-
MIPOU3BOACTBEHHBIX YCTaHOBKaX. Ho MpHW MCMOMB30BaHUM T€OTEXHOIOTHYECKUX
METOOB BBIIIENAYNBAaHU KYyYHBIM CIIOCOOOM HAOIIONAIOTCA HapsAdy C
MTOJIOXKUTEIFHBIMA U OTPHUIIATENIFHBIC CTOPOHBI MIPOM3BOJCTBA SKOHOMHYECKOTO
U DKOJIOTHYECKOro xapakrepa. [lonokuTenbHbIE CTOPOHBI 3TOTO METOAA
3aKIII0YAIOTCS B TOM, YTO MaKCHMAaJbHO obOecrednBaeTcs 0e30IacHOCTh Jroei
BO BpeMs paboTBl mOx 3eMied,, a Takke B OKPYKAIOIIyI0 Ccpeny He
pacmpoCTpaHsIOTCS  ras3bl, MBUICBBIC YaCTHIBI W BpPEAHBIE  OCTAaTKU
MPOM3BOACTBA. HenocTaTkoM 3TOM TEXHOJIIOTHU MOXKET OBITh TO, UTO B MPOIECCE
nepepaboTKU  pyAbl 0Opa30BaBIIMECS MPOM3BOJICTBEHHBIE PAaCTBOPHI MOTYT
MIPOHHUKHYTH B PyCiia IOA3EMHBIX BOJ M HAHECTH BpE]] OKpYy KaroIei cpese.

B mocneanee BpeMs HMIMPOKOrO MPUMEHEHHS B MHPOBOM MPOM3BOJICTBE
TIOJTyYrJIa TEXHOJIOTUSI BBINEICHUS JParolieHHBIX METAIJIOB M3 COCTaBa PY/IbI
ImyTeM OMOJIOTHYECKOTO BBIIIETAYMBAHUSA — B KAUECTBE HKOJOTMIECKH YHCTOTO
MeTona. B Hacrosmiee BpeMs 3TOT METO] HCHONB3YeTCs BO MHOTHX CTpaHaX.
Hampumep, B Kanane, B ABctpanun, B Hpane, B Poccunm m VY3bexucrane
BBIJICJICHNE W TTOJyYCHUE U3 COCTaBa PYIBI 30JI0Ta, JKee3a, PeHus, MO0 ICHa,
MeI OCHOBaHO Ha OMOTeXHOJOTHYecKoM MeTozae. OIHaKO MPUMEHEHHE 3TOTO
MeToJa TpU TOJIYYEHHH METAJUIOB €lle He Ha JODKHOM YpPOBHE.
O} PekTUBHOCT W paIMOHAIBHOCTh HACTOSIIEr0 METOJa 3aKITI0YaeTcsl B
JIETKOM TTOJTyYEHHH ITOJIE3HBIX AJIEMEHTOB M3 COCTaBa PYAbl M SKOHOMHYHOCTH
0e3 HaHeceHHsI 0cO00T0 Bpena OKpyskaroriei cpene [2].

Kazaxcran siBnsieTrcs OJHUM U3 TEPBBIX CTpaH IO 3amacaM YepHOro M
[IBETHOTO MeTajia BO BceM mupe. Hampumep, mo 3amacam menu (38%) B Mupe
3aHHUMaeT 5-e MecTo, a 1o 3aracam 3oiota (39%) 8-e mecro [3].

Ho, HecMOTpst Ha OrpoMHBIC IMPUPOAHBIC OOraTcTBa B HEAPax 3eMIH
pecnyOiMku, Ha HEIOCTaTOYHOM YpPOBHE OCBOCHBI TEPEOBBIE TEXHOJIOTHUH
MTOJIy9YEHUS APArOLEHHBIX U PEIKIX METAIOB. B HaydHBIX Tpyaax psAa YIEHBIX
OIMMCaHbl OMOXUMHUS U OCOOCHHOCTH Tpoliecca OHOBBIIICTaYNBaHUA. B Hamei
CTpaHe OONBIIOe 3HAYCHHUE HMEIOT HAay4YHBIE TPYIbI, MMOCBSIICHHBIE METOIY
OuoBbIenaunBanusd, Takux yueHbix kak M.K. Kamanos, A.H. UnsnetnuHoB u
Ip.; 3TH TPYOBl SBISAIOTCS OCHOBOH MeTona OmoBBIIIenaunBaHus. Ho stoT
3¢ (GEeKTHBHBIA METOJ] HE HAmleNl PallMOHAJIBHOTO W IMUPOKOTrO MPHMCEHECHUS B
MIPOU3BOJCTBE BCEX AIIEMEHTOB.
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B Hacrosimee BpeMsi B MHpE OOJBIIMM CIIPOCOM IIOJB3YIOTCSl Takue
penkue MeTamnabl Kak peHuil, MomuOmeH, Meab, ocMuil. B HeKoTOphIX
nHGOPMAIMOHHBIX MaTepHaiax, peHnid — MmeTtail XXI Beka, OICHEH OdYeHb
noporo. B Hay4yHOI nuTepartype pe3yibTaThl HCCIEAOBAHUS ITOKA3bIBAIOT, YTO B
cocTaBe MoJuOAeHHTa copepkaHue peHus cocraBisier 0,1-0,0001  %.
Hanpumep, B cocTraBe YHIMHCKOW pyabl MONHMOIEHHTA COJCpXKAHUE DPEHUS
cocraBiuser 0,025 %. MupoBoil ypoBEeHb NPOM3BOACTBA 3TOr0 MeTalia
cocrasisier 20,571 (58%) obbema. B Y3bekucrane 3a ron B pyaHukax Hason
nonyyatoT 500-1000 kr penusi. A B Kazaxcrane Ha J[)ke3xazraHckoM TOpHO-
METaJUTypru4eckoM KoMmOuHaTe 3a roj mpousBomar 8,5 T penus [4]. Otor
TI0KAa3aTelNb SIBISIETCS MUPOBBIM YPOBHEM.

OnHMM W3 3HAYMMBIX U PEIKMX METAJUIOB CUMTaeTcs MonmbaeH. Macca
MoiubaeHa Ha 3eMIle COCTaBIISET 1,1'10'4 %. N3BectHbl 20 BUAOB MUHEPATIOB,
13 HUX NPOMBIIIJICHHOE 3HAYCHHWE MMEIOT: MOIHOIEHUT, TIOBSIUIUT, MOJIHOIHT,
ByIb(eHHTOBBIE MHHeEpanbl. B cocraBe JelCTByOmUX pyn CcoJepiKaHHUE
mosmbaena 0,07-0,4 %, B peaxux cirydasx He npesbimaet 1 % [5].

B03MOXHOCTE TOBBINICHWS W WX TPHUMEHCHHS B TEXHOJIOTHYECKOM
MIPOM3BOICTBE TIOIYUSHHUS METAIIIOB OMOJIOTHUECKIMH MYTSIMH SBIISIETCSI OTHUM
13 COBPEMEHHBIX TpeOoBaHHU. [Ipy Moy4eHHH AparoneHHbIX METaUIOB ITyTeM
OMOBBIIEIAYMBAHNS OTPOMHOE 3HAUCHHE HMEIOT THOHOBBIE OaKTepUu.
Oco0eHHO OOJBIIYIO POJIb UTPAIOT JKeJe300KucIsromue 6axrepuu Thiobacillus
ferrooxidans, Th. tiooxidans. OnTUManbHas cpelna UIA SKA3HEICSITEILHOCTH
stux Gakrepmit PH-1,5-4, temmeparypa 28-29°C. TIlo pesynbratam
HCCIICJOBAHUN HU3BECTHO, 4TO, M3MecHeHue ypoBHs PH cpensl oxasbiBaer
BIIMSIHUE HA JKM3HEICATECIPHOCTh OaKTepHid, KOTOPHIE POSBIAIOT aKTUBHOCTH B
KHCIOH cpene. J[ys M3BIEUEHUs N3 cocTaBa pyIbl HUKENSA M IPYTHX METaJUIOB
HEOOXOMUMBI Aerpajgauys CyiabQUIHBIX MUHEPAIOB, BBIACICHHE ILITAMMOB
GakTepuil crocOOHBIX K OecrpephIBHOMY OKHCIEHHI0. Poccuiickas KOMIaHHS
10 TIPOM3BOJCTBY HHKENIS IpeUIaraeT BBLACIUTh INTAMMBI aruI0(HIBHBIX
GakTepuii, CHOCOOHBIX CYIIECTBOBATh B CIIA0OKHUCIION MM HEUTpaJIbHOU cpenax.
Ilo naHHBIM Hay4YHOM JUTEpaTypsl Ha JKU3HEIESATENbHOCTh OaKkTepuu
Th.ferrooxidans MOHBI HEKOTOPBIX AIEMEHTOB BIHSAIOT MO-pasHOMy. Hampumep,
JIOKa3aHO, 4TO UIS )KU3HHU OaKTepHi ONpeneleHHbI 00beM MOHOB 3JIEMEHTOB
celieHa, TeJulypa, KaaMus, cepedpa, pTyTH M ypaHa sIOBUTHL BBIICHEHO, 4TO
0,1-10 mMr/n obvema cepeOpa CHUKAeT aKTUBHOCTb Oakrepun Th.ferrooxidans.
9-12 Mr/m KOHIEHTpamus MOJHOJCHAa OKa3bIBaeT SJAOBUTOC JCHCTBHE Ha
KHU3HENEATENLHOCTh OaKTEepUil y4YacTBYIOIIMX B BBIIIEIaYNBAHUM B HOHHBIX
ycnoBusix [6]. IlosroMy mnonmyueHune MonubOaeHa OHOJOTHUECKHM IIyTeM H
COBEpPIICHCTBOBAaHHE OMOTEXHOJOTMYECKUX IIPHEMOB  SBISIETCS  TIJIaBHOM
IPOOJIEMOM CErOTHSIITHETO JHS.

Jnst yBenuueHust oOJlacTH IPHMEHEHHs Ipolecca OHOBBINIETaYNBaHUS
HEOOXOJUMO BBIIENUTH BHUIBI MUKPOOPTaHU3MOB M YUCTHIE JTHHUHU LITaMMOB,

260



KOTOpBIE SIBISAIOTCA IBUXKYIEH CHION OMOTEXHOJOIHMH, a TaKXkKe JUIl KaKAoro
PYAHUKAa pa3MHOXUTH OS(GQEKTHBHbIE BHIbl MHKPOOPIaHH3MOB, CO3/aTh
ONTHMATBHYIO CPedy JUIA UX JKU3HEeIeATeIbHOCTH. BhImeykazaHHas TEXHOIOTHS
TI03BOJIMT MONYYHUTh APArOLEHHbIE METAILIBI JITKMM ITyTeM, M3 cocTaBa OeHOM
pPYAbl, TpPH IOMOIIM THOHOBBIX OakTepuii M MOBBICUTH 3((PEKTUBHOCTH
mpoluecca.

CrnenoBaTenbHO, BBIIENEHHE W3 COCTaBa PyZbl APATOLEHHBIX M PEIKUX
METAJUIOB OMOJOTHYECKUM ITyTEM M COBEPIICHCTBOBAaHUE OMOTEXHOJIOTUUECKUX
METO/IOB, TONOJHEHUE HOBBIMH HAyUHBIMH JOCTIKEHUSMH SIBISIOTCA CaMbIM
BaXKHBIM aCIIEKTOM COBPEMEHHOCTH.

Jlureparypa
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C.I1. KamamnaukoBa

[ToBomxkckas akagemust rocynapctBeHHoi ciyx0b1 uM. I1.A. Cronbinuza,
r. CapaToB

BHEJIPEHHME 3KOJOTIOOPUEHTUPOBAHHBIX TEXHOJIOT U
OBYCTPOWMCTBA TEPPUTOPUI B CUCTEME YIIPABJIEHUS
KAYECTBOM I'OPOJACKOMU CPE/IbI

JI1 KOPpEHHOT 0 yJIyUlIeHUsI KaueCTBa TOPOJICKOM Cpelibl B COBPEMEHHBIX
YCIIOBUAX CIEAYyEeT pPa3BUBaTb CHUCTEMHOE YIIPABJIEHUE DSKOJIOTMYECKMMHU
IIPOLIECCAMH.
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ITo omenkam skcmepToB, B Ommkaimme 20 et 5 mupn. Jogaed OymyT
XKHUTh B Meramonucax. Hamo oTmeruTh, dTO TpolLecchl ypOaHH3anUuU
COIIPOBOXKJIAIOTCSL  3HAYUTENbHBIMM ~ OTPULIATENIHBIMU  BO3JCHCTBUAMU Ha
TOPOJICKHE TOYBHI, MMCIOT MECTO 3HAYHTENBHBIC BBIOPOCH! 3arps3HSIOMINX
BEIIECTB B OKPYKAIOIIYIO CPeNy, MPOOIEMBI ¢ HEOOXOAUMOCTBIO 3KOJIOTUYECKU
0e30MacHON YTHIIM3allMU OTXOJ0B, OOecleyeHns HaceJIeHUs YUCTOW MUTHEBOM
BO/JIOM, HEXBATKON MECT JIJIsl peKpeallMOHHBIX IIeJIel U Ap.

B psge pervoHoB aHTPONOTE€HHBIE HArpy3Kd JaBHO MPEBBICKIN
YCTaHOBJIEHHBIE HOPMAaTHBBI, M CIOXWJIACh KPUTUYECKas CHUTyalus, MpH
KOTOPOH BO3HMKAIOT 3HAYMTEIBHBIC W3MCHEHHUS JIaHAMA(TOB, MPOUCXOIAT
HUCTOLIEHME M yTpaTa MPUPOIOHBIX PECYPCOB, YXYIUIAIOTCAd  YCIOBHSA
MpOXHUBaHUA HacedeHus. [Ipy 3TOM Ha TEPPUTOPHUSAX, TIAE COCPENOTOUYEHO
ocHOBHOe Hacenenue Poccuiickoii ®enepaunuu, yAeiabHbIE —I10Ka3aTeNlH
HapylIeHUsl OKpYJXKalollel cpelbl Ha €AMHUIYY IUIOIAAM M €AMHUILYy BaJOBOIO
BHYTPEHHETO [IPOAYKTa SIBJISIFOTCS [TOBBILLIEHHBIMH.

B »aTHX ycnoBHMSX BaXKHOE 3HAuU€HHME HMMEET  OSKoJIoThdecKas
PEKOHCTPYKLIMS  TOpoja,  MOA  KOTOPOM  IIOHMMAaercss  HU3MEHEHUE
(YHKIMOHAJIFHOTO HWCIIOJIB30BAHMS 3€MENb 3a CYET BEIBOAA IPOMBIINIICHHBIX
NPEeNNpPUATUH, COKpAIIEHUE CAHUTAPHO-3AIUUTHBIX 30H HPOMIPEANPHUITHH U
obmeil mroman MPOM30H, peaOWINTalus IOJMH MAallblX PEK, CO3laHHE U
MOJICp’KaHNEe  O3CNICHEHHBIX TEPPUTOPHH, BKIIOYass 0cC000 OXpaHsSEeMbIe
MIPUPOJIHBIE TEPPUTOPUH.

Cremyer  OTMETUTh,  YTO  BRKHCHWIIMM  CHCTEMOOOpAa3yHOIINM
KOMIIOHEHTOM IIPUPOJHON Cpenbl SBJIAETCS MOUBEHHBIN MOKPOB. B HacTosmiee
BpeMs B IOpO/iax OTCYTCTBYET CHUCTEMHBIN MOAXO[ K YNPAaBICHUIO KaueCTBOM
1I0YB, NIEPEMEIIAEMBIX TPYHTOB U PEKYJIbTUBUPOBAaHHBIX 3eMeinb. HenocTarouno
pazpaboTaHa mpaBoBasg HOpPMAaTHBHAasi 0a3a KOHTpPOJIA KadyecTBa IIOYB U
IIOYBOTPYHTOB, HE PErVIAMEHTUPYETCS U HE KOMIICHCUPYETCS UX U3bATUE U3
TOPOJICKOM MPUPOTHON Cpeibl B MPOILIECCE CTPOUTEIHLHON M MHOM JACSITENIbHOCTH,
OTCYTCTBYIOT CUCTEMbl MOHUTOPHHIA U PEKYJIbTHUBALIMY TOYBEHHOI'O TIOKPOBA.

TTouBsI SIBISAIOTCS YHUBEPCATbHBIM (DIIIBTPOM HA MYyTH MUTPALUU B PEKU
U TPYHTOBBIE BOJBI TSDKEIBIX METAUIOB, OPTAaHMYECKHX BEUIECTB M APYTHX
MIPOAYKTOB JKU3HEAEATENbHOCTH Topoaa. Ho korzma mouBbl 3aJIUTHI CIIOEM
ac(aabTOBOrO MOKPHITUS, 00 JKOJOTHH peyr He HIeT. Bces rps3e ocraercs
CHapyXkH, a He ¢uibTpyercss mouyBoil. OueBHIHO, YTO TOPOJCKHE IOUBEI
HY)XJAIOTCSI B IIOCTOSHHOM IIPOBEAECHUM MEPOIPHUATUH, HANpPaBICHHBIX Ha
oJIep)KaHre CIIOCOOHOCTH TIOYB BBITIONHATH CBOM OCHOBHBIC DKOJOTHYECKUE
¢yskuun. O Ha U3 TAKUX TEXHOJOTHH COCTOMT B PEHATYpalIU3allMU FOPOICKUX
TEPPUTOPHH TI0 IporpamMMe «3eIeHBIH TopoI.

Peub, B yacTHOCTH, MAET O 3aMEHE BOJOHENPOHMLIAEMBIX MOKPBITHI
(actanpT U Ap.), APYrUX 3aNyHICHHBIX 3eMJISTHBIX TCPPUTOPUN Ha TpaBSHBIC C
BBICOKOH YCTOMYMBOCTBIO K MEXaHMYECKUM Harpys3kaM. CyTb JaHHOTO IPOEKTa
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B IPUMEHEHHHM Ta30HHOTO TOKPBHITUS MyTeM YKIQJAKH CHeLHaIbHbBIX
IJJACTUKOBBIX MaHENeH ¢ MOCJIeTyoIIei 3aChIIKOM II0JOPOIHBIM CI0EM ITOYBBI
1 TIOCEBOM I'a30HHBIX TPaB.

[IpobnemMa  WapKOBKM  €XKETOJHO  BO3PACTAIOIIETO  KOJMYECTBA
aBTOMOOMJIEH B KPYMHBIX TOpOAax JaBHO pelleHAa BO MHOTMX CTpaHax MHpA.
Cy1ecTByeT CleluaabHO pa3paboTaHHast TEXHOJIOT s HOKPBITHS YaCTH Fa30HOB
JUI aBTOMOOWIIEH, CHOPTHUBHBIX IUIOMIAJOK M B MeCTaX MacCOBOTO OTIBIXA,
o0OpyZOBaHHWE TOPTOBBIX IUIOMIAZCH B TAPKOBBIX 30HaX. I[lIacTUKOBEIC
COTOBUJHBIE TaHEIW Ml TPAaBSHOTO IOKPBITHS — MNPUHIMIKAIBHO HOBas,
9KOJIOTMYECKH YUCTask NPOoAyKiwst. OHM M3rOoTaBIMBAIOTCSA U3 MPOMBIIUICHHOTO
ITOBTOPHO HCIIONIB3YEMOT0 MaTepHaja W, B CBOIO OYepeab, MOTYT OBITh
ITOJTHOCTHIO MTOBTOPHO MPUMEHUMBI. DTOT MaTephall 00JIaaeT OYeHb BBICOKOI
YIOPYTOCTBIO, MOPO30CTOMKOCTBIO, yCTOMYHMBOCTBIO, CONPOTUBIEHHEM K
paspymeHnio. B xadecTBe 3allOJIHHUTENS MOXKHO HCIIOJIB30BATH ITECOK, I'PaBH,
3eMJII0 M TpaBy. OKCIUIyaTallMOHHBIE XAapaKTEPUCTHUKU JaHHOW TEXHOJIOIMH
TaKOBBI, YTO OHM MO3BOJISIOT YCHEIIHO MPUMEHSTH €€ B CYpPOBBIX POCCHUICKUX
yCIOBUAX Kak MUHUMYM 20 JIeT, TIpH 3TOM 3HAYUTEIBHO YIPOIIAIOTCS PEMOHT U
3aMEHa IIOKPBITUM, a TakXe PEMOHT WHXKEHEpHBIX ceTeill. TexHuueckue
XapaKTEPUCTUKU TEXHOJOIMU: YUCTBIH, MOBTOPHO HCIOJb3YEMbIl NOJUITUIICH
BBICOKOM  NPOYHOCTH;  CTOWKOCTb K  aTMOC(EpPHBIM  BO3JCHUCTBUSIM;
BOJIOTIPOHHUIIAEMOCTh U OTJIMYHOE APCHHPOBAHHE; MaKCHMaJbHAs MIPOBEPEHHAS
MexaHudeckas Harpyska — 2000 Kr/M’, TpeIOTBpAlICHHE —pa3pyIICHHs
MOBEPXHOCTH IOJ| BO3JEHCTBUEM aBTOMOOWJIBHBIX IIMH; IJIOLIA/b, OTKpPbITAS
KOpHsM, - cBbime 50%; mokpeiTHe TpaBoi Ha 90%, a Taxke 3aluTa MOYB OT
BEIBETPHUBAHUS U SPO3HUHL.

OCHOBHBIMH C(hepaM IIPIMEHCHHUS SBIITIOTCA:

1. aBTOMOOWIIbHBIE CTOSHKM (HJIbIE MAacCHUBBI, TOPIOBbIE KOMILIEKCHI,

TEPPUTOPHH BOKPYT CHOPTUBHBIX U a]MUHUCTPATHBHBIX 3aBEICHUI);

2. NeuIexoHbIe JOPOXKKHY;

TOPOJICKUE YYACTKH O3EJICHCHHUS BMECTO ac(aabTOBBIX TOKPHITHIA;
4. yyacTKU C TpaBSHBIM MOKPBITHEM, UCIOJIB3yeMble AT MpPOBEICHHUS
SIPMapoK, peCTHBAJTICH, [T CTPOUTENBCTBA TYPUCTHUECKUX OOBEKTOB.

5. YKpeIUIeHHe 3eMIITHBIX HachIlell 1 HabepeKHBIX;

6. yKpeIUIeHHE IPOXOJI0B K IOMY HJIU Caly.

Peanu3zamus 9KOJIOTHYECKUX IIPOEKTOB MpeAroIaracT
COBEPIICHCTBOBAHUE YIIPABJICHUSI INPUPOAOIOIL30BAHUEM, B YACTHOCTH,
MIPUMEHEHUE MYHHUIUIIATEHOTO YKOJOTHIECKOT0 3aKa3a Ha NaHHEIA BUA padoT U
YCIOYTr, CO3JQaHUE YCTONYMBOIO MeEXaHM3Ma (DHHAHCHPOBAHHS JKOJIOrO-
OPHEHTHPOBAaHHOIl MEATETBHOCTH, INPHMEHEHHE METOJ0B SKOHOMHYECKOTO
CTUMYJIMPOBAHHUS SKOJOTUYECKH YHCTBIX TEXHOJIOIMH U T.1.
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A.C. Kosbuenko', B.E.Ckuganos’, B.A. Hacracun', A.B. SIkoBaes',
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OHIreNbCCKUH TEXHOJIOTUYECKUI HHCTUTYT
CapaToBCKOro rocyapcTBEHHOTO TEXHUUECKOTO YHHBEPCUTETA
2
OOO HIII «JINCCKOH» r. CapaTtoB

SJEKTPOXUMHUYECKHAN CUHTE3 TEPMOPACIIUPAIOIINXCA
COEJIMHEHU T'PA®UTA U UX IPUMEHEHUE
B SKOJIOI'MYECKHUX HEJAX

B CcOBpeMEHHBIX T'yCTOHACEJICHHBIX TOpojiaXx M pailoHaX OCTPO BCTaeT
mpobaeMa OYMCTKU BOJIBI OT Pa3IMYHBIX 3arpPsI3HEHUI A MPOMBIIIIEHHOTO U
OBITOBOTO HCIIOJIB30BAHUSA, a Takke mpoOireMa OYHCTKHA CTOYHBIX BOJ.
Pacmmpenne oOnacteidl uCIONb30BaHUA HE(YTH TNPHUBOAUT K IONAJAHHIO
HeTENPOIYKTOB B OKEaHbI, MOps, peku, o3zepa. OOpasyromascs Ha BOIHOM
MTOBEPXHOCTH IUICHKA YTJIEBOJOPOAOB MPENATCTBYET MOCTYIUICHUIO KHUCIOpoJa
B BOJAY, UTO MaryOHO BO3JEHCTBYeT Ha obOwurateneid rumppocdepsl. [ToaTomy
aKTyaJbHOM sIBJISETCS MpoOiieMa TMOWCKA, W3Y4eHHS M IPAKTHYECKOTO
NpUMEHEeHUsT S(QPEKTHBHBIX COPOCHTOB Ul OYMCTKH HPUPOAHBIX M CTOYHBIX
BO/I.

K rTtakuMm MaTepmamaM MOXHO OTHECTH COPOGHTBI Ha OCHOBE
TepmopactmperHoro  rpajgura  (TPI),  wumeromero — meHOMOJOOHYIO
Pa3BETBICHHYIO CTPYKTYPY M COCTOAILEro TOJIbKO U3 yriaepoja. TPI' momyvator
mpu OBICTPOM HarpeBe coequHeHuH BHeApeHus rpadura (CBI) mwim mpoxyKToB
ux tuaponmsa. HambGonee wm3yden Owmcynbdar rpadura (BI'), Tak kak OH
SIBIISICTCS TIPOMEXKYTOUYHBIM IPOJYKTOM IONyYEHUS TEPMOPACUIMPEHHOIO
rpaduTa. DnekTpoxuMudeckuid cuHTe3 bI' OCHOBaH Ha aHOTHOM OKHCICHHH
rpaduta B pactBopax H,SO, mocratouHo Beicokoit (~90-93%) KOHIIEHTpAINH C
MOCJIeTYIOMUM Tuaposu3oM bIT, MpoayKToM KOTOPOro SIBISIETCS OKUCICHHBIH
rpadur.

OO6pasytomumecs: pu JalnbHENIIeH TepMOOOPaOOTKE XIONBEBUIHBIC HITH
yepBeoOpa3Hble YacTHIbl, COCTOSAIINE W3 IMaueK MOJMApEHOBBIX IUIOCKOCTEH,
MMEIOT YIENbHYIO TOBEPXHOCT, AocTHraomyio 120 — 150 m*/r [1]. B
3aBUCHUMOCTH OT CIOCO0a IMOJYYEHHUS M PEKUMa TepMOOOPAOOTKH YIEIHHYIO
noBepxHocTs TPI' 1 ero MOHOOOMEHHBIE CBOHCTBA MOXHO PEryJIHpOBATH B
LIMPOKHX HpeJiernax.

AHanu3 pe3ynbTaToB KCIIEPUMEHTOB BBIABIAET PsJ 3aKOHOMEPHOCTEI: ¢
YBEIIMUCHUEM COOOIIEHHONH eMKOCTH CHMXAeTCS BBIXOA IO YIJIepomy,
wiotHOcTs TPI™ 3aBHCHT OT NMpOIyIIEHHOTO KOJIMYECTBa NeKTprdecTBa Q mpH
anektpoxummdeckoM cuHTe3e. C poctoM Q mo 100-110 MA4/r HacklmHas
mn0THOCTh TPI™ ymeHbIIaeTCs IPaKTUYECKU 110 JIMHEIHOMY 3aKOHY.
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XnonbeBuanbli TPI' u kommaktHble ¢unbtper w3 TPIT sBisrorcs
3¢ (GEeKTUBHBIMU MaTepHadaMd JUIS OYHCTKHA BOZBI OT HE(PTEHPOIYKTOB
(copbumonnas emkocth 70 — 80 T/T), KATHOHOB ECTKOCTH W WOHOB TSDKEIBIX
MetaioB  [2]. [lpu MOMIOmMEHWH COPOCHTOM IUICHKM HedTenmpoayKTa
koHueHTpanyei 100 Mr/n ¢ moBepxHOCTH BOJIBI 3D(PEKTUBHOCTE OYHACTKU MOXKET
jgocturate 99,9 9% [3]. JlnaurensHas IIaBydecTh HCKIIOYaeT TIPU  €ro
NIPUMEHEHUH NOSIBICHUE TOHHBIX OCAIKOB.

IIpyn ouucTke NUTHEBOW BOABI MYTHOCTh yMeHbIaeTcsi B 25-60 pas,
KOJMYECTBO B3BeUIeHHbIX uacTul — B 10-30 pa3, gocturaercst BbICOKas
CTENeHb YAAJeHUs Cynb(}aToB, Cynb()UIOB, PTOPUAOB, XIOPUAOB, HUTPUTOB,
aMMOHUHHOIO a30Ta, Xejle3a, LUHKA, MEIOH, aJlOMHUHMs, MapraHiia, CBUHLA,
MonubaeHa, CBOOOJHOrO xyopa. YMeHblmleHWe IuioTHoctH TP m,
COOTBETCTBEHHO, 00pa3oBaHHe Ooyiee pa3BEpHYTOI IOBEpPXHOCTH Trpadura
MIPUBOJIUT K BO3PACTAHHIO CTCIICHU OYMCTKU OT KATHOHOB METAJIJIOB.

Henocratkom xnonbeBugHoro TPI' sBinsiercss ero Huskas HacblIHas
IJIOTHOCTh, BCJEACTBUE YEro B pEaJbHBIX YCIOBHUSIX NPUMEHSITH €ro
MIPAaKTUYECKH HEBO3MOXKHO 03 IIpeIBapUTEeILHOTO IPaHyIHPOBAHNUS.

Juis coznanus QUIBTPYIOMHX 3yieMeHToB n3 TP MOXXKHO HCIOIB30BaTh
METOJ CaMOIPECCOBaHMs, 3aKITIOYAIOIIUICS B TPOBEACHHH TEPMOOOPaOOTKH
o0pa3uoB neHorpadura B 3aMKHYTOW rasomnpoHuiaemoit ¢opme. IlomoOHas
TepMooOpaboTka obecneunBaeT B3auMHOe BpactaHue dactunm TP ¢
00pazoBaHNEM KOMITAKTHOTO MOPHCTOTO MaTepHana u3 4nucToro yriepoxa (C-
96%). Takoil crnoco6 NO3BOISAET PEryIHPOBaTh MOPHUCTOCTb YTIEPOIHOrO
MaTepuana BapbHpPOBAHUEM MAacChl 3aKJIaJKd B (JOpPMY U CTENEHU PACIIUPEHUS
TPCT.

B nenoM MoKHO KOHCTaTHPOBaTh MEPCHEKTUBHOCTH NpuMeHeHus: TPT u
M3JIeUN HA €r0 OCHOBE JUIsl BOJOMOATOTOBKY M OYMCTKH BoJbl. Ha ocHoBe CBIT
MOXKHO TIOJIyYHTh CAaMOIIPECCOBAaHHBIE MOPHUCTHIC TIpadHUTOBBIC H3AETHS 0e3
BBEJICHUS CBS3YIONIMX KOMIIOHEHTOB, YTO JAENaeT HX MEPCHEKTUBHBIMU IS
MPUMEHEHUs] B KayecTBE COPOIMOHHBIX W HOHOOOMEHHBIX MAaTEPHANIOB,
KaTaJUTUYeCKHe CBOWCTBA KOTOPBIX MOYKHO BapbUPOBATh B IIUPOKUX Mpeaenax
IyTeM BBEACHUS B UX COCTAaB aKTUBUPYIOIINX HEOPTAaHUYECKUX U TIOJTMMEPHBIX
J00aBOK.
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A.B. Kocapes, B.H. Ctyaenuosn
CapaToBCKHil TOCYIapCTBEHHBIN TEXHUYECKUN YHHBEPCHUTET

MOBBILIEHUE YKOJOTMYHOCTHU YKCIJIYATALIUU

I'YCTOCILIUTBIX TOJTUMMEPOB B PAMKAX ITOJIXOJIA K OLIEHKE

COOTHOILEHMUS «CTPYKTYPA — YIIPYT'O-TE®OPMAILIMOHHBIE
CBOWMCTBA»

B Hacrosimiee BpeMs BO3pacTaeT pojib MOJMMEPOB M KOMIIO3HUIIMOHHBIX
MaTepuajoB Ha MX OCHOBE KAaK KOHCTPYKIHOHHBIX MAaTepHajoB BO MHOTHX
OTpacisIX NPOMBIIUICHHOCTH. OJHAKO SKCIUTyaTalysl TaKUX CUCTEM B YCIIOBHSIX
MEXaHHMYECKHUX HArpy30K 4acTO MPUBOJUT K AECTPYKLHH IIOJIUMEPOB, MPOTYKTEI
KOTOpOH, momnazas B OKPYKAlOUIyI0 Cpedy, BCIEACTBUE CBOEH BBICOKOM
TOKCHYHOCTH BBI3BIBAIOT IIMPOKHH CIIEKTP HETATHUBHBIX IIOCIEACTBHH Ha
COCTOSIHME OpraHu3Ma 4enoBeka [1]. BBugy aToro sBisieTcst akTyallbHOH 3a1ava
YCOBEpIIEHCTBOBAHMS MOAX0Ja K OIeHKe JeOpPMAIOHHBIX CBOWCTB
MOJIMMEPHBIX CUcTeM. B paborte [2] TpoBeIeH TEOPETHYECKHH aHAIH3
JehopMaryy MoIMMEPOB, OJHAKO HE YUUTHIBACTCS BIMSIHIE €r0 MOJEKYIISIPHOH
CTPYKTYpHI Ha ymnpyrue cBoiictBa. llenp Hamero mcciefnoBaHHs — pa3paboTka
MOJCIBbHBIX MOAXOJ0B, MO3BOJAKOMINX IMPOBOAWUTH KOJIWMYECCTBCHHBIC OICHKHU
BIIMSHHS [IAPAMETPOB CTPYKTYPHI HOJMMEPA Ha €ro yHnpyro-aehopMariroHHbIE
CBOIiCTBA.

CeTyaTbie TIOJIMMEPBI MOAPA3ACTIAOTCA Ha PEAKOCHIUTBIC U T'YCTOCIIUTEIC.
[Ipenmaraemas HamMu MoAenb Oa3supyercss Ha aHaIM3e KOHOUTypanuu
OPHEHTHPOBAHHOTO B TPEX HANPABICHUAX ()parMEeHTa I'yCTOCIINTOTO MOJIMMEpa.
Hamu nomy4yeHsl COOTHOIIEHHS, TO3BOJISIOMINE OLEHUTh IIUHY { MEXY3JI0BOIO
paccTOSHUS B CTPYKTYpe IYCTOCIINTOrO MOJIUMepa:

’ L
T 1
an(/ 2 ( )
rae L — abconroTHas JuinHa MaKpOMOIIEKYJIbl; N - KOJIHUECTBO MEXKY3JI0BBIX
Lienel, paclpeneeHHbIX BAOJb KaXI0I0 U3 TPEX HAllPaBJICHUN B CTPYKType
CEeTYaTOro MOJIMMEPA; 0. — OTHOIIEHHE CPENHEN MOTIEKYIIAPHOM MacChl

Mexy3i10Boit emu M, k cpesHeil MosieKyIApHOI Macce MaKpOMOJIEKYJIbI M.

“=0 )

B pamkax mnpenmaraeMoii HaMM MOJENH IIOMYYEHBI BBIPAXKCHUS IS
SHTPONUH HOJIMMEPHOH CHCTEMBI 10 ¥ TIociie e opMalnu:
a) B OTCYTCTBHH Je(pOpMaLIH:
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Sy =RCInA ¢’ + RCInB-(n/)”, 3)

rie A=[-2x +3x% ]2 + 3y*0 |- 227 +327¢]
“)
- food Tx-T T 2T, 5
Bf|:nx+£cos(fx ZH[W-MCO{ZY zj:|{nz+ ﬂco{[z ZH ( )
rie R — yHuBepcambHas Tra3oBas IOCTOSHHas, { - MEXy3JIOBOE

paccTosiHne B IoanMepHoit ey, C - KOHIEHTPALHS Y37I0B [OJIIMEpa.
0) B ycrmoBuax aedopManuu:

Suuep=RCINBALA L 2 +RCINED AL, | (ne) (6)
e D=[-2x* +3x°4 -2y +3y* |- 222 + 320 1] ; %)

E:[nx+kﬁco{ix—fﬂ{ny+k (co{iy—Eﬂ[nzHy,(co{izfﬁﬂ 5 (8)
A2 ’ A2 A2

rae Ay, Ay, A, - KPaTHOCTh yJUIMHEHHS MEKY3JI0BOIO PACCTOSHHS B
pesyabTare AeGopManyy BIOJIb HAPABICHHUH X, Y, Z COOTBETCTBEHHO.
V3MeHeHne SHTPONHH TOIUMepa B pe3yJibTare Ie(pOpMaIliK COCTABIIICT:

&)

Ilonyuennsie cootHomeHus (1)-(7) mo3Bonuian onpeaeaTuTb Haps>KeHUE
G TOJUMOJIEKYJISIPHOIN CUCTEMBI B YCIOBUSIX Je(OPMHUPOBAHUS:

OAS

B 10
Py (10)
IMyrem auddepennupopanns (9) mo mapamerpam Ay, Ay, A,, HOIyYEHBI

3HAYCHHUS COOTBETCTBYIOIIUX POU3BO/IHBIX:

OAS,;  SCR 04S,, _ SCR 8AS,,  5CR
on. A, 04 A, 5 en,  a, - {b

x x y y z
C yuerom cootHomenuit (10) m (11) ompemeneHbl BbIpaXKeHHS I

HaHpH)KGHI/Iﬁ BJOJIb KAXXI0I'0 U3 HaHpaBJ'IeHI/II\/‘I X,y,Z

E
BALAA

xyfvz

AS_, =RCln————+RCln
( XUy Z)

O =

SCRT SCRT SCRT
o, = .0, = O, =—
x lx ;Y ﬂ’y , Z /12 5 (12)
PRT
rie GZSCRTZST . (13)

c
- MOAyJib ympyroctd npu casure, C 1 M — COOTBETCTBEHHO MOJISpHAs
KOHIIEHTpAlXs U CPeIHss MOJSIpPHAs Macca MEXY3JIOBOH LenH, p — INIOTHOCTh
I0JIUMEDA.



Ha ocHOBe Mmoyy4eHHBIX HAMH Pe3yJIbTaTOB, a TAKXe JTaHHBIX paboThI [2]
MIPE/IIOKEHO 0000IIEHHOE BBIPKEHNE sl MOJYJIS YIIPYTOCTH IIPU CABUTE JJIS
CEeT4aToro IoJIMMepa:

G=ACRT, (14)
roe A — 4ucinoBod Kod(pduuueHT (B pamMkax Hamed momemn A=5); C —
MOJISIpHAsT KOHLCHTPALMs MEXY3JIOBbIX Lieneil monumepa; R — yHuBepcanbHast
razoBas IIOCTOAHHasA, T — TeMmeparypa.

Hcnonk3ys OKCIEpUMEHTAIBHBIE 3HAYeHHss M, W IUIOTHOCTH Jyis

rycrocumuroro Qexosnpopmaibaeruasoro noaumepa (M,= 0,4+0,6 Kr/monb,
p=1200 xr/M [3]) u rycTOCIIMTOro nomusnokcuaa (M,= 0,8+1,2 Kr/mMons,

p=1200 kr/m’ [3]), u Ha ocHoBammH cooTHOmeHus (13) monydaeM 3HaueHHs
Mozynst ynpyroctu npu casure G s (eHoapopMaIbIerHIHOTO MoJIuMepa
(0,3+0,4)~108 Ila u gnst monuamokcuaa (0,1+0,2)'108 [Ta. 1ns paccMaTpuBaeMbIX
TYCTOCIIUTHIX HEapMHPOBAHHBIX CETYATHIX MOJIMMEPOB MOAYJIb YHPYTOCTH TPH
pactsokennn cocrapimsier 107+10° TTa [3]. ®enondopManbIeruaHbIi TOTIMEp
numeet 0osiee BBICOKHI MOJYIb yIPYTrOCTH B CHILY HMOBBIIICHHONH KOHIICHTpPALUH
MEXY3JIOBBIX IeMei II0 CpaBHEHHIO C MHOIMINOKCHAOM. COOTBETCTBEHHO
MTOJIMATIOKCUABI MIMEIOT OoJiee JUIMHHBIE MexysloBele memu (10+15 HM) mo
CpaBHEHUIO ¢ (eHONDOpMAITBACTHAHBIM HouMepoM (7+10 HM).

Wtak, npuMeHeHHE TNpeJlaraéMoro HaMH MOAXO/a IO3BOJISET Y4YecTh
BIIMSIHUE MOJICKYJISIPHBIX (DaKTOPOB Ha yHpyro-aehopMaloHHBIE CBOMCTBa
TYCTOCIIUTBHIX HOJIMMEPOB, YTO AAET BO3MOXKHOCTb ITOBBICHTH TOYHOCTH. BBHIY
3TOro mpejtaraeMas Ham paborta uMeeT OONBIIYI0 3HaYMMOCTH B
IIPOMBILUICHHOW M MOJIEKYJIADHOM OKOJIOTMM, a TakKkKe B XUMHYECKOH
TEXHOJOTHH IPOW3BOJCTBA M IKCIUTyaTallMH HOJIHMEPOB M KOMIIO3HUIIMOHHBIX
MaTepuaoB Ha X OCHOBE.

JIureparypa

1. Illegrens B.O. Bpennsie BeliecTBa B mactMaccax: cnpas. M3n./ B.O. Illedrens. — M.:
Xumus, 1991.-544 c.

2. TI'ynp, B.E. Crpykrypa u MexaHWYeckue cBolictBa momumepoB // B.E. I'yms, B.H.
Kynesnes. —2-e u3z., nepepab. u gomn. — M.: Beicur. mk., 1972. — 320 c.

3. CryznenuoB, B.H. Hexoropble XapakTepUCTHKU IIPOMEXKYTOYHOIO CJIOS B CHCTEME
XHMHYECKOe BOJIOKHO-cHHTeTHueckas cmona / B.H. Crynenuos // KommosuipoHHsie
nonuMepHsle Matepuansl. —1982. — Brim.13. — C. 23 —24.

268



H.N. Kpapuenko, M.H. Kneiimenona, }0.C. Jla3yTkuHa

AnTalickuil roCcyJapCTBEHHbIN TeXxHUUecKull yHuBepcuteT uM. ML.U. ITon3yHoBa,
bapnayn

MATEMATHYECKOE MOJEJIMPOBAHUE MNAPOXKHIKOCTHOI'O
PABHOBECHS BYTAHOJIBHO-TOJ1YOJIbHOM CMECH C LEJIBIO
CO3JAHUA YKOJIOT'MYECKHA BE3OITACHOM TEXHOJIOT UM
B ITPOU3BO/JICTBE KPEMHUMOPT AHUYECKHNX YMAJIEN

[TpOMBIIIIIEHHOCTh OCHOBHOTO OPTaHMYECKOTO CHHTE3a BHOCUT OOJIBIION
BKIIaA B 00pa3oBaHHE XHMIKUX M TBEPAbIX OTXOHOB, KOTOpBIE 3a4acTylo
SIBIIIIOTCA 9KOTOKCHKAHTAMU M BEIYT K HOTEpSM 3HAYMTENBHOIO KOJIHYECcTBa
[IEHHBIX KOMITOHEHTOB, a TaK)Ke 3arpsI3HAIOT MIPUPOJHBIC BOABI M aTMOC(EpPHBII
BO31yX. Pa3paboTka MalTOOTXOAHBIX pPECYpcOCOEPEraloliX TEXHONIOTHH B
XMMUYECKOH MNPOMBIIUIEHHOCTH TO3BOMUT CHHU3UTh 3aTpaThl JHEPIHuH,
COKpaTUTh HOPMBI PacXoAa CHIPbA M yMEHBIIUTH HAarpy3Ky Ha OKpPY>KaroIIlyIo
Cpeny, a TaK)Ke BBIIENUTH TOTIOTHUTENBHBIE KOJIMUECTBA IEJIEBOTO M TOOOYHBIX
MIPOIYKTOB.

B mpousBoacTBE KpPEMHUHOPraHMYECKMX OMajed Ha OJHOM U3
KpyNHEHIINX XMMUYECKUX 3aBOJOB AJNTAlCKOro Kpas €XeroJHO TePMHUYECKOU
JECTPYKLMH MOIBEPTraeTcs OKONO 1,5 THICAYM TOHH OTXOIOB pPacTBOPHUTENEH,
YTO CONPOBOXKIAETCS, C OJHOW CTOPOHBI, MOTEPSIMH IIENEBOTO M ITOOOYHBIX
KOMIIOHEHTOB, C APYTOil - 3arpsa3HEHHEM OKPYKaIOIIeH CpeIbl.

Hempto Hame#d paboTel  sABIsETCS  pa3padoTKa  MaJOOTXOIHOH,
9KOJIOTHYECKN Oe30IacHON TEXHOJNOTHH pa3AeieHHus CMECH OpraHMYeCKHX
pacTBoputeneli, obpasyromeiicss mociae JOKaNbHOW OYMCTKU CTOYHBIX BOJ B
MPOU3BOJACTBE KpeMHUHOpraHmdeckux oMmaneid. OOBEKTOM HCCIEeOBAHUS
aBysieTcs: OyraHonbHO-ToryonsHast cMech (BCT), B cocTaB KOTOPOi BXOAAT AT
KOMITIOHEHTOB (Macc. %): sranom — 72,4; Oyranon — 9,7; Tomyon — 6,8;
xyop6enson — 4,5; Boga — 6,6.

OCHOBHBIM  CITIOCOOOM  pa3feNieHHs TakKMX MHOTOKOMIIOHEHTHBIX
OPraHHYECKHX CMEceil SBIIETCS MpOLecC PEKTU(PHKAINHU, IIOCKOJIbKY OH
MO3BOJIAET MPU MHHUMAIBHBIX KalUTAJAbHBIX M JKCILTyaTal[OHHBIX 3aTpaTax
MIOJIyYUTh HEOOXOIUMBIE IPOTYKTEHI.

Jnst  MareMaTH4ecKOro MOAENMPOBaHMSA —IIpoIecca  PEKTU(PHKALNU
HEOOXOIMMO MMETh Ha0bOp MmapaMeTpoB OMHAPHOTO B3aMMOACHCTBHS IBOIHBIX
COCTABISIIOIIUX PEaKIMOHHOM cMmecu. [l 3TOro 3KCIEepUMEHTAbHO H3Y4YEHO
paBHOBecHe XUAKOCTh-Tap. OHO MO3BOJIAET, IPEXIE BCETO, BEIIBUTH XapakTep
U CTENEHb OTKJIOHEHNUI CHCTEMBI OT 3aKOHOB IOBEIEHHS UICAIbHBIX PACTBOPOB,
a TaKkXKe OLIEHUTh B3aMMOBIIHSIHUE KOMIIOHEHTOB.



OnHaKo B JaHHOM Clly4yae BBIICJICHNE HHIAUBHIYaIbHBIX KOMIIOHEHTOB M3
BCT 3arpynHeHO u3-3a HAaIM4Ms B €€ COCTaBE 3HAUUTEIBHOIO KOIMYECTBA
OMHApPHBIX U TPOHHBIX a3€0TPOIIOB.

AHanM3  JMTEpPATYpHBIX  JAaHHBIX IIOKa3ajl, 4YTO B  HCXOAHOH
IISITHKOMIIOHEHTHOM CcMecH 00pa3yloTcsi 7 OMHAapHBIX a3€0TpPOITHBIX CHCTEM,
CBONCTBA KOTOPBIX MpeAcTaBlIeHs! B Ta0m. 1 [1].

Tabnuna 1
CaoiicTBa a3e0TPOIOB
Copneprxanue
Temmnepatypa
Bun KOMIIOHEHTa, MOJL.
Cucrema KHUIICHHUS a3e0TporIa, o
aszeorpora 0 %
C
1 2
Oranon (1) — Tonyoun (2) TOMOT. 76,6 80,3 19,7
Oranon (1) — Boga (2) TOMOT. 78,0 90,0 10,0
Bopa (1) — Tonyon (2) rerep. 84,1 52,3 47,7
Bona (1) — xiop6en3omn(2) reTep. 90,2 71,2 28,8
Boga (1) — 6yranon (2) reTep. 92,6 75,5 24,5
Bytanon (1) — Tonyon (2) TOMOT. 105,3 32,2 67,8
Bytanon (1) —xmop6en3on(2) TOMOT. 115,3 65,5 34,5

OpmHaKO JUTEPaTyPHBI aHAIN3 HE Jaj IOJHOTH JaHHBIX 00 a3eTpOIHU
BO BceX OHMHApHBIX COCTaBISIOMIMX. B CBS3M ¢ 3TUM OBIIM IPOBEICHBI
HCCIIeIOBaHUS 10 MapokuaxkocTHoMy pasHosecuio (IDKP) B oTcyrerByrommx
JBOMHBIX CUCTEMaxX: ATaHOJ-XJIOPOEH30T u TOIYOJI-XJIOPOEH30II.
OKCIepUMEHTATbHO (ha30BBIE PAaBHOBECHS HCCIICIOBANICH B H300apHUYCCKUX
YCIOBHSAX TPH arMoc)epHOM JaBIEHMHM B LUPKYJSLHMOHHOM Ipubope
Joxwtecnn. Temmeparypa KHIEGHHS H3MEpSIach PTYTHBIM TEPMOMETPOM C
uenor nenenns 0,5°C ¢ yyeToM IONPAaBKM Ha JABJIEHUE M BBICTYNAIONIMH
PTYTHBIH cTONOMK Mo npaBmty Kpadra.

OKCHepUMEHTalbHbIE W JHUTEpaTypHble  JaHHbIE  IIOABEPraliCh
MaTeMaTHYeCKOMY OIIMCAaHHMIO C IIOMOINBIO ypaBHeHUs Buibcona B
nporpammHoii peammsannu HUMHEDGTEXWMa, r. Y da:

Iny;=—In (x1 + X2 A2) + X2 (2 / X1 + X2 A1z = Aa1 / X2 + X1 A1),
{ln Yo=—1In (X2 + X1 A21) + X1 (R21 / X2+ X1 Aot — Az / Xy + X2 Apo),
TZe Y1, Y2 - KOO PHUINEHTH aKTHBHOCTH;

X|, X, - COCTaBBI JKUIKAX (a3;

A2, Ap)- TapaMeTphl ypaBHEHUS BunbcoHa.

Opnako ypaBHeHHe BuibcoHa He BHonHE azekBaTHO omuchkiBaeT [IKP B
TETEPOTCHHBIX CHUCTEMaX, IOATOMY JOMOJHUTEIBHO OBUIO  TPOBEICHO
MaTeMaTH4YecKoe MOJAETHPOBAHHE PABHOBECHS C HCIOJIb30BAHUEM YpaBHEHUS
NRTL B nporpammuoii peanuzanun HUOXU um. JI. 5. Kapnosa, r. Mocksa:
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In y1= X2 [t21 (G21 / X1 + G21)2 + 112G1o/(X2 + X1 G12)2],
In y2= X132 [T12 (G1o/X2 + x1G12)2 + 121G21/(X1+ X2 G21)2],
112 =Ag12/RT,
To1 =Ag21/RT;
In G2 =— 042712,
In Gz; = — apt2y,
TIIE Y1, V2 - KOdpuunents! aktuBHOCTH ypaBHeHus NRTL;
T- SMIIUpUYecKast KOHCTAHTA;
G - nonHas u30BITOYHAS SHEeprus ' nooca;
X - MOJIbHAsI JOJIS1 KOMIIOHEHTA B KUAKOU (aze;
013 - TIETYyYeCTb;
Agi2, Agy - TapaMeTpsl OMHAPHOTO B3aUMOICHCTBHS.
PesynpTar MaTemaTuueckoil o00paboTku — mapamerpbl OHWHApHOTO
B3aMMOACUCTBUS (A2, Ax1) JUIA BCEX JIBYXKOMIIOHEHTHBIX CHCTEM HCCIIEAYeMOM
CMECH IIPECTaBICHBI B Ta0M. 2 [2].

Tabnuma 2
IMapamerps! ypaBHenus Bunbcona u NRTL nist GMHApHBIX COCTABIISIOMMX HCXOIHON CMeCH
HawnmenoBanue [TapameTpsl Bunbscona ITapameTrpst NRTL

CHCTEMBI 2 Aol A2 At a
DTaHOI - TOIyOI 0,3447 0,2810 1,4760 0,4941 0,3
Tounyou - x10pOeH301 0,4536 1,5070 -0,6505 1,0640 0,3
OraHou - OyTaHoI 0,6449 1,5500 -0,4789 0,4483 0,3
Byranon - xmop6enzon 0,4149 0,7121 0,2088 0,9296 0,3
OtaHo - xJ10pOeH30I 0,4012 0,3086 0,9325 0,8563 0,3
Tounyomn - 6ytaHon 0,7445 0,3730 1,0000 0,1506 0,3
DTaHoi - Boja 0,7800~10'7 0,5628 4,8280 3,1880 0,3
Byranon - Boma 0,3201 0,0446 2,6840 5,3380 0,3
Tonyon - Boga 0,1200-10° 0,0414 0,8036 3,0000 0,3
Xiopb6eH3oi - Bosia 0,2278-10" | 0,3600-10° 6,6770 1,4230 0,3

KputepreM  HaJeKHOCTH  IOJNYYCHHBIX  IApaMETPOB  OWHAPHOTO
B3aUMOJCHCTBUSA MOXKET Iy UTh Mojenuposanue IDKP B TpoiHbIX cucteMax u
COTIOCTaBIICHUE PE3yJIbTATOB MOJCIHPOBAHUS C HE3aBHCHMO TIOTYYCHHBIMH
SKCIIEPUMEHTAIbHBIMU JAHHBIMH.

Takum  obpazom, B  pesylibTaTe MaTeMaTHYECKOIO  OMUCAHUSA
OKCIIEPUMEHTAILHBIX M JUTEPaTYPHBIX JAaHHBIX B OMHAPHBIX MOJACHUCTEMAX,
MOJIy4eHa MaTeMaTHYeCKasi MOJIeNb PaBHOBECHS JKHIKOCTh-TIap B BHIC Habopa
mapaMeTpoB OMHAPHOTO B3aMMOJICHCTBUS, KOTOPas aJeKBAaTHO BOCHPOU3BOIUT
0c00eHHOCTH (Ha30BOr0 MPOCTPAHCTBA UCXOJHON MATHKOMIIOHEHTHOH CMecH U
TO3BOJISIET OMHCHIBATH MPOIIECC PeKTH(GUKAIMH H3ydaeMmoii cmecu. Kpome Toro,
MONy4YCeHHBIE AKCIepuMeHTanbHble nanHble 1mo [DKP B mameHedimem OynyT
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HCIOJB30BAHbI [JId pacdeTa Ipouecca peKTI/I(I)I/IKaLII/II/I npu  ONTUMHU3ALUN
CUHTE3MPOBAHHBIX MPUHIUITUAIBHBIX TEXHOJOI'MYECKUX CXEM pa3aCICHUA BCT.

Jlureparypa

1. Oropoauukos C.K. Azeorponnsie cmecu: CrnpaBounuk // C.K. Oroponaukos, T.M.
Jlecresa, B.b. Koran. — JI.: Xumus, 1971. — 848 c.

2. HccnemoBaHusi MO CO3JAHMIO MAaJOOTXOAHOM TEXHOJOTUH pa3leleHUs] CMecH
pacTBOpUTENEH B TPOU3BOJCTBAX KpeMHHMHOpraHudecknx mnponykros. Tapacosa M.H.,
Jlazytkuna 10.C., Komaposa JI.®., Koponesa T.A // c6. marepuanoB Bcepoc. Hayd. KoH(.
CTYJICHTOB, aCIIUPAHTOB U MOJIOJBIX YYEHBIX - MOJIONEXKb U HayKa — TPETbE ThICTUENICTHEN:
41.1. KPO HC «MuTerpauus». Kpacnosipck, 2007. — C. 472-476.

10.B. Kpaconuulmﬁ', E.B. Pomamolc], H.A. lIyryﬂosal, H.H. JIoﬁa'leBa',
P.A. Baxuncknii’

1
BOpOHe)KCI(aﬂ ToCyJapCTBCHHaA TEXHOJIOTMYCCKas aKkaaCMusa
2 o
CGMI/IHyKCKI/II/I KOMOUHAT CTPOUTECIIbHBIX MaTE€pUaIOB

®WJIBTP MHOIOCEKIIMOHHBbIII C KOMBUHUPOBAHHBIMU
SJIEMEHTAMU

B cBmBum ¢ poctoM mNOTpeOHOCTH B ammaparax ¢ pa3BEpPHYTOI
MTOBEPXHOCTHIO ¢urbTpOBaHUA OpLTa MIpeIOKECHA KOHCTPYKITHS
MHOTOCEKIIHOHHOTO KOMOMHHPOBAaHHOTO (DMIIBTpa Ha 0a3e MOPUCTOro MeTajia
1 TIOJIMMEPHBIX MeMOpaH, IpeICTaBICHHEBII Ha pucyHke [1,2].

OubTp coctouT w3 11 mapamienbHO paboTaromMx OT  0O0IIero
KOJUIEKTOpa CeKIHI ¢ 00IIeH MmoJie3HOoH mionianso GuiasrpoBanus 0,1876 M. B
KayecTBE KOMOWHHPOBAaHHBIX (DUIBTPOBATBHBIX 3JEMEHTOB HCIOIb30BaHbI
OUCKH W3 TOpUCTOM Hepxasetomed cramn XI18HIS-IIM (ITHC-5) u
nosmMepHsie MeMopaast MM-A6-1 ¢ pasmepom mop 5.5-10°A.

[Ipu uzmenenuu q ot 0,55 no 1,32 M3/(M2‘MI/IH) AP mensnack ot 2-10° o
2,76:10"H/™’. TlosToMy Takue (HMIBTPhl IOCTATOYHO MEPCIEKTHBHBI ITIPH
(HIBTPOBAHNH KOMOHHHPOBAHHBIX IA30B, KOra moteps nasreHms 2,8-10* H/v?
BIojHe jgomyctuMma. ColepKaHUe TBEpABIX YacTHL[ pazmepoM 0,5 MKM mpu
Bxoze B puibTp coctapmsuio ot 200 o 900. B ouniieHHOM ra3e 4acTHIl 3TOrO
pa3Mepa He oOHapykeHO. JIOCTOMHCTBO (WIBTpPa - BO3MOXHOCTH OBICTPOTO
W3MEHEHUS TOBEPXHOCTH (QHIBTPOBAaHHMA. MOHTaX W JEMOHTaX ammapara |
CMCEHa MOJIMMEPHBIX MEMOpaH 3aTpyJTHCHUI He BBI3BIBAIOT[3].
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Puc. MHOTOCEKIIMOHHBIH KOMOMHHPOBAHHBIN (PUIBTP.
1 — koJyutekToOp; 2 — mrynep; 3 — uapra; 4 — memOpana; 5 — neperopojka (ITHC-5);
6 — ck00a; 7 — mHuIIe; 8 — BUHT; 9 — KPBIIIKA.

KomMOuHMpoBaHHbIE (HIBTPOBAIBHBIE JIEMEHTHI sl 00ECHIBUIMBAHUS
ra3oB MOXHO C(OPMHPOBaTb C  HCIOJNB30BAHHEM  BCIOMOTATEIBHBIX
TOHKO3EPHHUCTBHIX HJIM TOHKOBOJOKHHCTBIX MaTepHayoB. lIX HaHoOcAT Ha
(UIBTPOBATBHBI  DJIEMEHT  NpEIBapUTENIBHBIM  (DMIBTPOBAHUEM  JHOO
J00aBIAIOT HEMPEPHIBHO WM MEPHUOIMYECKH K IBIJIETa30BOMY MOTOKY. K Takmm
MaTeprazaM OTHOCSITCSl AUATOMHT, IIEPIIUT, aCOECT, EIUTI0N03a.

BcnomorarensHble  (UIBTpOBANBHBIE MaTepuaibl 00JIalaloT BBICOKOH
9 (EeKTUBHOCTBIO TBUICYJIABIUBAHKS 110 OTHOIICHUIO K Hambojee TOHKHUM
(bpaxmusiM TUcTIepcHO# (a3bl a3po3071sl.

JIurepatypa
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2. OmpeneneHre  ONTUMANBHONH  THAPOJMHAMUYECKOW  00JAaCTH  HMCIOJIH30BAHUS
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. b. Tpomenko, A. A. Manbkos, E. B. Pomaniok, b. I'. Konbemkun, M. H. Ky3snerosa, O.
B. MurtiokoBa // Dxonoruyeckue MpoOsiIeMbl NPOMBIIUICHHBIX TopojaoB: Marepuaibsl 3
Bcecoros. Hay4.-npakT. koH(., Caparos, CI'TY, 2007 — C. 75.

3. TeXHHKO-KOHOMHYECKHE M TEXHOJOTMYECKHE MPEUMYILECTBA 3EPHUCTHIX (IIBTPOB
B Texuuke neuieynasiauBanus / . B. Konbuos, /I. b. Tpouenko, E. B. Pomaniok , 0. B.
Kpacosunkwuii, 1. H. lyros, B. I'. IBanoBa / Dkonoruueckue npooieMbl HHAYCTPUATBHBIX
MeranonucoB Tpyxast IV MexnyHap. Hayd.-pakT. KoH(., 5-7 urons 2007 roxa, MI'YUD. M.,
2007. - C. 180 — 183.
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H.A. KyBbiknun, H.I'. Buuan, H.A. llnacrununa, B.U. I'punesny

'OV BIIO MBaHoBcKHit roCcy1apCTBEHHBIN XMMUKO-TEXHOIOTHIECKHUI
YHHBEPCUTET

JECTPYKIIMSA KPACUTEJIS O JIEUCTBAEM ILJIA3MBI
BAPBEPHOI'O PA3PAJA

M3BecTHO, UYTO TMpW BBICOKMX TEMIAaxX pOCTa MPOMBIIUIEHHOCTH
MIOBBIMIAECTCS MOTPEOJICHUE PECYpPCOB: BOAHBIX, YHEPreTHUECKHX, TOIUTUBHBIX.
V3HOmEeHHOCTh, @ 3a49acTyl0 M OTCYTCTBHE OOIIETOPOACKHX OYHCTHBIX
COOPYXXCHUI KaHAIM3AIMK TIPUBOAAT K IOBBIIICHHIO TPEOOBAHUI K Ka4eCTBY
MPUHIMAeMbIX Ha OYHMCTKY CTOYHBIX BOJ HpeanpusTui. Jlns OoibIIMHCTBA
MIPOHM3BOICTB, HCIOIB3YIOMINX OPTaHMYECKUE KPACUTENH, TaKas CHUTYaIl|s 9acTo
SIBJIIETCS. KPUTHYECKOW, MOBBIIAECT W3JACPKKU MNPEONOpUSATHS, NPUBOISL B
JabHENIIeM K MOBBIIIEHUIO CTOMMOCTH BBITyckaeMoil npoaykuuu. OTMeTum,
YTO B HACTOSIIEE BPEMs COBPEMEHHBIX, SHEPTopecypcocOeperaronix MEeToI0B
OYHCTKH OKpAIIEHHBIX CTOYHBIX BOJ HET, IO3TOMY pa3pabdOoTKa HOBBIX METOJIOB
U TEXHOJOTMH CHMXXEHHMS TOKCHUYHOCTH CTOKOB YpE3BbIYaHO aKTyalsbHa.
OmHUMHM U3 CaMBIX MEPCHEKTHBHBIX METOAOB OYHCTKH CTOYHBIX BOJ OT
KpacuTeNeH, MO3BOJIAIOMMNX CYIIECTBEHHO ITOBBICHTh CKOPOCTh AECTPYKINHU
OpPTaHMYECKHX COCNMHEHHH H 9JKOJOr0-3KOHOMHYECKYIO 3(P(PEeKTHBHOCTH
MIPOLIECCOB  IECTPYKLUH, SBISIOTCA IUIA3MOXMMHUYECKHUE IPOLECCHl, B T.Y.
mna3ma 6apbeproro paspsiaa (I16P).

enpro maHHON PabOTHI SABISLUIOCH WCCICIOBAHUE BO3NEHCTBHS TLIA3MBI
OapbepHOTO pa3psizia Ha OPraHMYCCKUI KpacUTeNh aKTUBHBIHN sIpKo-roiy6oit KX.

OKCHEepUMEHTHl IPOBOAMUINUCH HAa YCTAaHOBKE, OCHOBHBIM DJIEMEHTOM
KOTOPOM  CIIy>)KMJ — IIa3MOXMMMYECKUH  PEakTop ¢ TOPU30HTAIBHO
PaCTIONIOKECHHBIMI  JJIEKTpOoJaMH. B KadecTBe IIa3Moo0pa3yromero rasa
HCTIONB30BaNIC TeXHUUecknid kucimopor (99,8 00. %, ocHoBHBIE mpuMecH N, u
Ar). BapeepHslil pa3psa Bo30yxkaancs OT BEICOKOBOJIBTHOTO TpaHC(HOpMATopa,
BEJIWYHMHA IPWIOKEHHOTO K 3JIEKTpoAaM HampspkeHus cocraBimuia 10 xB. B
KadecTBE OOBEKTa WCCICHOBaHWHA OBUI BBIOpaH BOIHBIN pacTBOpP AaKTHBHO-
ronyooro KX xonnenrparueid 100 mr/i.

BopHelii  pactBOp KpacuTenss B Iula3Me  OaphepHOTO  paspsia
obpabateiBaics B [IBP B Teuenue 15, 30, 60, n 120 MUHYT. DKCIIEpUMEHTAILHO
yCTaHOBIJICHO (puUC. 1), 9TO ¢ yBeNW4YeHHEM BpeMeHH 00pabOTKU, KOHLCHTPALUS
Kpacutens ymenbiaercs. Ilokasano, uto npu 15-munyTHOM BO3aeicTteuu I1BP
Ha BOJHBIM PacTBOP KpacHUTeNs KOHIEHTpanus CHU3MIachk B 8 pas (co 100 go 12
Mr/1), a yxe pu 120-MHHYTHOM BO3JCHCTBHM KOHIICHTPAIMS KpacuTems Oblia
HIDKE TIpeJieNia OOHAPYKeHHUS.
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Taxke BaXHO OTMETUThb, YTO KpPAacHUTENIb aKTUBHBIN sipko-rosyooil KX
JETKO TepsAeT CBOIO OKpacKy, IHocie 15 MHHYT OHa CTaHOBHUTCS MEHee
WHTEHCHUBHOM, a mocie 30 MUHYT HCYe3aeT.

C, mr/n C(.“ o jVivat Cc HOH’ Mr/n
100 L !
0,8 . . 10,05
80
40,04
0,6 1
601 .
40,03
.
0,4
40+ ; .
) 40,02
204 0,2+ lo.01
0 : - r T T r . . , , , -
20 40 60 80 100 120 0 20 40 60 8 100 120
Bpewms t, MuH Bpems t, ¢
Puc. 2. Kuneruka oGpa3oBanus
Puc.1. Kunernka pa3inokeHUs KpacUTEIst tdopmansaeruaa (1) u dpenona (2) mpu
aKTHBHOTO sipKo-roirydoro KX. JIECTPYKIMH KPaCUTEINsl aKTUBHOTO SIPKO-
roxy6oro KX.

O} PEeKTUBHOCTh Pa3NOKEHHUsI HCXOJHOTO COENWHEHHs HE BCeraa
SBIISICTCSI OCHOBHBIM  KpUTEpHUEM  JJISI  OMNpENENICHUS  DKOJOTHUYECKOM
LeJIECOO0Pa3HOCTH HCIIONIB30BAHUS METOAA OYHCTKH, IO3TOMY HEOOXOIMMO
KOHTPOJIUPOBAaTh HE TOJBKO CTEMEHb NpPEeBpallleHUs, HO U BBIXOJ KOHEYHBIX
MPOJYKTOB JAECTPYKUMU. HamoMHHM, YTO B MIMPOKO PACHPOCTPaHEHHBIX
IpoLeccax d3JIEKTPOXUMHUYECKOH OYHMCTKM OKpAIIEHHBIX CTOYHBIX BOJ
OCHOBHBIM MPOIYKTOM JECTPYKIMH KpacUTeNs SBISETCS OCH3WOWH, T.C.
TOKCHUYHOCTh BOJBI JUIS OKPY’KaloIled cpeabl, HeCMOTpsl Ha TO, YTO BOAA
CTaHOBHTCS  OeCIBETHOH, CymIeCTBEHHO HE CHIDKaercs. B ciywae
ucnonb3oBanus [IBP OeH3MIUH He perucTpupyercs, a B 0OpaOOTaHHOW BoJe
PETUCTPUPYIOTCSI ~ HHUTPUTHI,  HHUTPaThl,  Cyib(aT-HOHBI,  HaOIrOmACTCS
yBenn4YeHne kKapOoHAT-HOHOB, OMOJIOTHUYECKH JIETKO OKUCIISIEMBIX OPTaHHYECKUX
coequHeHui. KuHeTnyeckue  KOHLEHTpPAlMOHHBIE  KPHUBBIE  IPOLYKTOB
JECTPYKIMHU NMPEACTaBICHbI ABYMSl TUIIAMH 3aBUCUMOCTEH: KpUBBIE HACBILICHUS
U KpHUBBIE, IPOXOAIINE YepPEe3 MAKCUMYM.

ITocme oOpaGotku xpacutens B IIBP Hamm Obutm  ompeneneHb
KOHIICHTPAIINH aJIbIeTUA0B, KapOOHOBBIX KUCIIOT U (peHONa. BrisBineHo (puc. 2),
YTO aNbJETUABl U OXHOOCHOBHBIC KapOOHOBBIC KHCIIOTHI SIBISIOTCS KOHCYHBIMHU
MPOJAYKTaMU JIECTPYKIMH KPACHUTENsI, TMOCKOJNbKY KHHETHKa WX HAaKOIJICHHS
OTIMCHIBAETCSl KPUBOHM ¢ HachlmeHneM. KuHeTnka oOpa3oBaHus (eHONa MMeEeT
SKCTpeMaJbHBIi Xapaktep. Tak, mpu BpeMeHH t = 60 MHH, KOHIEHTpALHs
¢denona numeer MakcumanbHoe 3HadeHue — C=0,049 mr/n, a mpu manbHeiem
BO3JICHICTBMM aKTUBHBIX YacTUI[ IUTa3Mbl Ha BOJHBIA pacTBOP KpacHUTEINS
NPOUCXOJMT CHW)KEHUE KOHIEeHTpauuu ¢eHona g0 BemuuuHbl TTJIK .
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CrenoBaTenbHO, MOMKHO IPEAIIONOXKHTh, 4YTO ()EHON B PAacCMaTpPHBAEMOM
Cllyuae He SIBJIIeTCS KOHEYHBIM MPOJYKTOM JECTPYKIMU U MOXET pa3jiaraThCs
J0 JOPYyTHUX KOHEYHBIX IMPOAYKTOB OKHCIeHUS (Hampumep, mno CO,). Taxum
obpazom, IIBP mnenecooOpa3HO HCIONB30BaTh Ui JECTPYKIMU KpacHTEIs
akTHBHO-rosry6oro KX.

JI.M. Ky3nenos

Cankr-IleTepOyprekuii rocy1apcTBEHHBIH HHKEHEPHO-9KOHOMHYECKUH
yausepcuteT « MTHXKOKOH»

BO3MO’KHBIE ITYTU 9KOJIOTN3AIINN
HEJUIIOJO3HO-BYMAXKHOU MPOMBIIIVIEHHOCTH

HepeBopaspymatomue rpuObl MOXKHO YCIOBHO IOJIPa3IeiUTh Ha TPUOBI
Oermoii m Oypodl THUIM B 3aBUCHMOCTH OT COOTHONICHHUS pa3iiaracMbIX
LeJUTIONO036l W JurHuHa [6]. Jlydmme Bcero CyauTh O JIMTHUH- H
[IEJUTION030pa3pyMAIOIeld  CITOCOOHOCTH TpHOOB MOXHO Ha OCHOBaHWH
M3MEHCHUI OCHOBHBIX KOMIIOHCHTOB JIPEBECHHBI OCOOCHHO Ha MEPBBIX CTAIHAX
keusonusa [2]. Ha ocHOBE JaHHBIX O COOTHOIICHUH Pa3fiaraéMbIX HEJUTI0JIO3bI U
JUTHUHA BBIYHCISIETCS UHIEKC Ic:

Ic = C/(C+L),
rae C u L - moTepu COOTBETCTBEHHO IEIUTIONI036I U JINTHIHA.

Jns nemtono3opaspymaronux rpubos Ic > 1. Yem HMKe 3HaUGHHE 9TOTO
WHJIEKCa, TEM, CIICIOBATENFHO, B OOJIBIIICH Mepe pa3pyIlacTcs JINTHUH.

HauOonpmme TpyqHOCTH MPH MPOU3BOJCTBE LIEILIIOIO36 BO3HHKAIOT HA
HavyaJlbHBIX CTAIMSIX MIPOU3BOJCTBA, CBSI3aHHBIX C €€ BBIIEICHUEM U3 UCXOIHOTO
PaCTHTEIBHOTO ChHIphs. [Ipolecc BBIICTCHHS OCYIISCTBISACTCS IyTeM BapKH
M3MENFYCHHON B IIEMy JPEBSCHHBI B TPHCYTCTBHH Pa3IHMYHBIX XUMHYECKHX
pearenroB. [lon WX Bo3IECTBHEM NMPOUCXOIUT YAAJICHUE U3 CHIPbS JIMTHUHA,
TeMUIIEIUTION03 M IPOUMX HELEJTIOI03HBIX KOMIIOHEHTOB.

B pesynbrare Bapku IOJTydaroT TPU BHIA MPOIYKTOB — ITONYLEIIIIONO3Y,
LIEJUTFOJIO3Y BRICOKOTO BBIXO/a ¥ LEJUTIONI03Y HOPMAJIBHOTO BEIXOIA.

Takum 00pa3oM, OCHOBHasl mpoOiieMa, pemiaeMasl MyTeM BapKd, — 3TO
yAaJeHne U3 JIPEBECHON Macchl JIMTHWHA. XUMHUYECKH JIUTHUH TPEACTaBIsIeT
co0Oil CMeCh pa3NUYHBIX IIOJIMMEPOB M MOXKET OBITh OXapaKTEepPH30BaH Kak
oI eHOTOCTIHPT.

Ynanenue u3 JpeBeCHOW MacChl IUTHUHA U TEMULIEIUTION03 IYTEM BapKu
SBIISIETCSI BeChbMa dPPEKTUBHBIM crtoco0oM. OHAKO JTaHHBINA TEXHOJIOTHYECKHIA
MPOIIeCC UMEET U CyIIeCTBEHHbIE HeJOCTaTKH. OCHOBHOM MpoOIeMoit SIBIseTCs
OOJIBIIIOE  KOJHMYECTBO OOpa3yIOIIMXCsA B IPOIECCe BapKd U TPOMBIBKH
TOKCHYHBIX 0TX0M0B. Cpenn 0O0Opa3yroOmUXCs OTXOMOB MOXKHO Ha3BaTh
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JUTHOCYNb(OHATHI, Cynb(aThl, MepKanTaHel W T.A4. VX mpucyTcTBHE B
OKpy)Karolllell cpeae Jaxke B HEOOJBIIMX KOJMYECTBAX MPHUBOAUT K
CYIIECTBEHHBIM HapylIeHHsIM B d3KocucTemax. IlosTomMy memmono3Ho-
OyMa)KHOE TIPOHM3BOACTBO TI0 MPABY CUYUTAETCS OTHHUM H3 CaMbIX SKOJIOTHYCCKH
OTACHBIX.

B 9Toif CBS3M IIpEACTaBISET HHTEPEC HCIOJIb30BaHUE (DEPMEHTOB
JepeBOPa3pYIIAIONINX TPHOOB B KadeCTBE pa3pyILIMTENCH JWTHWHA TIpU
MIPOM3BOCTBE LEJUTIONIO3BI. B cilyyae yJjagHOTO MPOMBIIUIEHHOTO MPHUMEHEHUS
MOJOOHBIX OWMOTEXHONOTUH BBIOPOCHI M COPOCHI  LEIUTFOJIO3HO-OYMaXKHOM
MIPOMBIILIEHHOCTH MOTJIH OBl COKPAaTUTHCS, TI0 HEKOTOPEIM OLIeHKaM, 10 80%.

DepMeHTBl  JIepeBOPA3PYIIAIONIMX TPHOOB  CHOCOOHBI  3(PPEKTUBHO
paspylarh JUTHUH JPEBECHHBI MPAKTUYECKH A0 YTIIEKUCIOTH U Bonbl. [lpu
9TOM He TpeOyercsi co3laBaTb HU BBICOKOTO MIABIEHUS, HU TeMIIEpaTyphl.
[Ipomecc mpoTekaeT HpHM HOPMAIBHBIX YCIOBHAX, YTO [eNlaeT INPHMEHEHHE
JAaHHOW OHMOTEXHOJOTMH OCOOCHHO TpHBJIeKaTtenbHbIM. Haumnas ¢ 1998 roma
mon pykoBoactBoM a.0.H. mpod. B.A.ComoBeeBa u na.T.H. mpod. T[.A.
[TasyxuHoii Ha kadeape oOmel IKOIOTHH, aHATOMUHN U (PU3HONOTUN PACTEHHIA
CIT6I'JITA nm. C.M. KupoBa OblT IPOBEACH PsI SKCIIEPUMEHTOB 110 00paboTKe
TEXHOJOTWYECKOW INeNbl JINTHUH pa3pylIalonmMu (epMeHTaMu. Pe3ynbraTsl
9TUX  ONBITOB  IPOJEMOHCTPUPOBATN  NPUHIUIHAIBHYI0  BO3MOXKHOCTH
HCTIONB30BaHMSA MMOA00HOW OmorexHonormu. OfHAKO TpPU  ITOM  OBUTH
YCTAaHOBJICHBI U OTIPEJICIICHHBIEC TPYTHOCTH.

Bo-mepBbIX, 3TO TONyYeHHWE JHTHUHA3 — (EPMEHTOB PaCHICTUISIONINX
JUTHUH. OTH  (EepMEHTBl MOXHO BBIJCIATH M3 OPraHU3MOB TI'PHOOB,
BBI3BIBAIOIIMX O€IyI0 THHIb, OJHAKO SKCICPUMEHTHl II0Ka3bIBAIOT, YTO
JOOWTBCS TONyYeHHs YKa3aHHOM Tpymnmbl (EepMEHTOB B IPOMBIIUICHHBIX
MacmTabax — 3a/1a4a TPYIHO BBIOJHIMAS.

Bo-BTOpBIX, (hepMEHTHI AepeBOpaspyLIaloNX TIPHOOB pa3pyIIAlOT, Kak
MPaBUIIO, BCE KOMIIOHEHTHI IpeBecHHBI. [l03TOMYy MOXKHO JHWIIb YCIOBHO
TOBOPUTH O Tpubax Oenoit u Oypoit rHmw. OHM pa3NUYAIOTCS JIHIIH
COOTHOIICHUEM pa3pyIlacMbIX LEJII0N03bI U JurHuHA. ClemoBaTenbHO, MpU
HCTIONIB30BaHNH (DEPMEHTOB OyAyT MPOMUCXOAUTH 3HAUUTEIbHBIC TIOTEPH CHIPBS,
3a CUET HEKOTOPOTO Pa3pyLICHUs (hepMEeHTaMH IEJUTION03bl. DTO OBUIO YETKO
3a()UKCUPOBAHO B MIPOBEACHHBIX IKCIIEPUMEHTAX.

B-Tperbux, depMeHTaTHBHOE PACIIEIUICHUE JIUTHUHA IIPOMCXOAUT BecbMa
MEIJICHHO, YTO MOTpeOyeT CYIECTBEHHOTO YBEIWYCHHUS MPOHM3BOACTBEHHBIX
moutaneit nefcreyrounmx LIBK

B 3T0li CBA3M MpeACTAaBIACTCS LENIECOO0pa3HBIM MONTH MO IMyTH CHHTE3a
(hepMEeHTOB-aHANIOTOB TPUPOJHBIM, HO HUMEIIIUX Oojiee CHenupUIecKyIo
AKTHBHOCTBH T10 OTHOIICHHUIO K JINTHUHY.

Ha coBpeMeHHOM »3Tame BO3MOXHO TEXHOJIOTHYECKOE NPUMCHCHHE
rpuboB-paspyuureneil IpeBeCHHbl B KauecTBE IPEANOArOTOBKH JIPEBECHOTO
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ceipbs K Bapke. [lom wux BozmedicTBHEM OyneT NPOUCXOIHWTH oOclalieHue
XUMHUYECKUX CBSI3€d B JIMTHMHAX, MPUCYTCTBYIOIIUX B CBHIPHE, YTO IMO3BOJHUT
CHM3WTh pacxoJl PEarcHTOB B TIpOLleCCe BapKH, YACIIEBHUTH MPOILECC
MIPOM3BOJCTBA M CHU3HUTH SKOJIIOTHUYECKHE Harpy3KH oT npeanpustiii LIBK

Jlutepatypa
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ycToitunBoro pa3sutusi. 1996. Ne 5-6. C. 313-320.

6. ComoBbeB B.A. MUKOTeHHBIH KCHJIONU3, €r0 HKOJOTMYECKOE W TEXHOJIOTHYECKOe
3naueHue. B.A. ConoBbeB // Hay4Hble OCHOBBI YCTOIUYMBOCTH JIECOB K IEPEBOPA3PY LIAFOIIMM
rpubam. M.: Hayka, 1992. C. 140-171.

A.1O. Kypermnl, A.B. SikosieB', E.B. Ckuanos °,
E.B. S[lcos.uesa3, AM. ®unaenos'

D HreabCCKHi TEXHOMOTHYECKHiA WHCTUTYT
CapaToBCKOI0 rocy1apCTBEHHOT0 TEXHUYECKOTO0 YHUBEPCUTETA
000 HIIIT «JIMCCKOH» r. Caparos
3 CapaToBCKHil TOCYJapCTBEHHBII arpapHbIil yHUBEPCHUTET
nm. H.W. Basuosa

COPBEHTHBI 1JIA OYUCTKH BOJAbI HA OCHOBE
TEPMOPACIHUPEHHOT'O TPA®UTA

B Hacrosmee BpeMs B YCIOBUSAX YXYALIAOIIEHCS 3KOJOTMYECKOM
CHUTyalluH HamboJjee akKTyalbHBIM CTal BONPOC O Ooyiee T'PaMOTHOM H
OKOHOMHWYHOM ITPUPOJIOIIOJIB30BAHNH. B YaCTHOCTH, OTO BBIPAXKACTCA B OCTPOM
JeunnTe YUCTOM NMPEecHOH BOJBI, YTO INMPUBOANUT K HEOOXOIMMOCTH ITOHCKA
HOBBIX METOJ0B €€ OUUCTKU U UCHOJIb30BAHUIO 3aMKHYTBIX CUCTEM O60pOTHOFO
BOJIOCHAOXCHUSI.
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OmuH M3 croco0OB OYMCTKH - COPOLMOHHBINA. [laHHBIH METOA HMeeT
HEKOTOpBIE TPEUMYIIECTBA IO CPAaBHEHUIO C JPYTUMU: OTHOCHTENbHAs
IpocToTa O00OPYMOBAaHUSA, BO3MOXKHOCTH OYHCTKH BOABI OT HEKOTOPOTO
KOHKPETHOTO 3arps3HUTEIIs, BO3MOXKHOCTh mojbopa Hamnbosuee 3(h(PeKTUBHOTO
copbenTa. HoBBIM 3(h()eKTUBHBIM COPOEHTOM SIBIISICTCS TEPMOPACIIMPEHHbIN
rpadutr unu neHorpa¢ur. IleHorpadur — MmaTepuan ¢ OonbIIoil yaenbHOI
OBEPXHOCTHIO 0 100 M>/r, TOTydaeMblii M3 HHTEPKAIHPOBAHHOTO rpaduTa,
XMMHYECKH HHEPTHBIN U TEPMOCTOMKHI ¢ pabOYNM ANAra3oHOM TEMIIepaTyp OT
-25 o 1000°C.

Bce 31u xauecTBa neHorpaguTa M03BOJSIOT €r0 HCIOIb30BaTh B KAYECTBE
spdexTuBHOTO  ajcopOeHTa I IIMPOKOTO  CHEKTpa  3arpsa3HUTENCH
(HedTennponykTOB U OCIIKOB, KaTHOHOB W AaHWOHOB W T.I.). HecMmoTps Ha
BBICOKHE COPOLMOHHBIE II0KA3aTeNy, LIMPOKOEe MPUMEHEHUE IeHorpadura B
Ka4decTBe aJICOPOCHTA 3aTPYIHEHO OTCYTCTBHEM TEXHOJIOTHH I'PAaHyIHPOBAHUS C
COXpaHEHHEM OOJIBIION yNEIbHONW MOBEPXHOCTH M YHENIBHOW mopuctocTH. Ha
CETOAHSIIHMN JIeHb TepMOOOpPabOTKON WHTEpKAIMPOBAaHHOTO rpadura B
CHELMAIbHBIX (opmax (camormpeccoBaHHEM) [10JIyYEeHbl IpaHyJIbl
TEpPMOpPACIIMPEHHOTO TpaduTa, MMEIOMNE BHIIICTIEPEUHCICHHBIE CBONCTBA.
HemanoBaxxusM (hakTopoMm Ipu BIOOpE COpOEHTa SIBISIETCS BO3MOXHOCTD €T0
nepepaboTky u yruausanuu. C 3Toi TOUKH 3peHUs TePMOPACIIUPEHHBIN Tpadut
MOXKHO PacCMaTpHUBaTh KaK OTHOCHTENBHO JIETKO YTHIM3HPYEMBIH MaTepual,
TaK Kak €ro MOXHO CXurarb. Tak meHorpaduT, 3arpsA3HEHHBIA
HedTenpoyKTaMu, BO3MOXHO IIepepadaThIBaTh B TOIIMBHBIC OPHKETHI.

Haunbonee 6mu3kum mo cTpykType u cBoiictBam k TPI' martepmanowm,
HCTIONB3YIOIUMCS B Ka9ecTBe COPOCHTA, SBIACTCS YIIEPOJHAS CMECh BBICOKOI
peakironHoi crmocooHocTr (YCBP) — nmeHOMaTeprat ¢ HaCHIITHOM TNIOTHOCTHIO
1 — 10 r/am°®, momyvaeMblii PH PE3UCTHBHOM HArpeBe (DICKTPHUYCCKHE TYTH)
CHenuaJbHO 00pabOTaHHOIO B KHCIIOTaX TIpaduTa, NMPU 3TOM BCIICHUBAHUE
TIPOUCXOAUT HEMOCPEACTBEHHO B pPEaKIMOHHON kamepe. [lomydeHHBIN Takum
00pazoM MaTepHall, HeCMOTPs Ha OOJBINYIO YACIbHY0 moBepxHocTh 100-500 M
/r M XopollMe TIOKa3aTeld IO aJCOpOLMM MHOTMX OpraHHYeCKUX W
HEOPTraHWYECKUX COCIUHEHHUH, SBISETCS OUYCHb JICTKHM, YTO 3aTPYIHSAET €ro
UCTIONb30BaHUE M1 cOopa 3arpsi3HEHHH B OTKPBHITHIX BomoeMmax. llpu
MEXaHHYECKOM TIpaHyJMPOBAaHUM 3HAYUTENbHAs YacTh IOP 3aKpPBIBAETCS, 4TO
CHIXKAET YAEIbHYIO IOBEPXHOCTh U aACOPOLNOHHYIO €MKOCTb.

[Ipennaraemast TEXHOJIOTHS IPOM3BOICTBA YHUBEPCAIBHBIX COPOCHTOB Ha
OoCHOBe rpaduTa TO3BOISIET pEUINTh yKa3aHHble npobnemsl. [lpn
IIEKTPOXUMUYECKOI 00paboTke JucHepcHOro rpaduTa B Ka4ecTBE 3JIEKTPOJIUTa
MOTYT OBITh HCHOJB30BaHBI KHCIOTHI (CepHas WM Aa30THAs) 3HAYUTEIHHO
MCHBIICH KOHIEHTPAIWH, YeM IPU TPaJUIHOHHOM XHMHYECKOM OKHCIICHHH.
Takum 0o0Opa3zom, J0JIT OCTATOYHBIX COEAMHEHHWH Cepbl M a30Ta B IPOIYKTE
TEepMOJIM3a HE IPEBBINIAeT AECATHIX JoJeH MpoueHTOoB (Macc.). B pesymbrare
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ANEKTPOXUMHYECKOTO  OKHCJICHHS  IPUPOTHOTO  JHCIEPCHOrO  rpadmura
nosyyarorest coenurenus BHeapenust (CBT) ¢ HachimHo# miotHocThIO 1,0 T/eM’
IIPH TEPMOJIH3€ KOTOPBIX 00pa3yeTcs TepMOPACIINPEHHBINA rpadUT ¢ HACKITHOM
WIOTHOCTEIO 1 1/m M*. B orinmuune ot tpamunmonnsix CBIT, BCIEHUBAOIIUXCS
npu Temuneparypax e Hike 400-500°C, 31eKTpOXUMHYECKH CHHTE3UPOBAHHBIC
COGAMHEHUSI TEPMOPACIIUPSIOTCA B Oojiee MMPOKOM AMAIA30HE TeMIEpaTyp
150 — 1000°C, npuueMm, MpPEANOYTUTENLHEE  HH3KOTEMIIEPATYPHO
TEPMOPACIIAPSIONINECS  COCTUHEHUS rpadura, Tak KaKk  IO3BOJITIOT
HCTONB30BaTh OoJice INMUPOKHHA KPYyr MaTepHalioB Ui CO3JaHUS TMOPHCTBIX
YIJIEPOAHBIX KOMITO3UIIMI Ha OCHOBE IeHorpadura.

Tepmonuz CBI' MOXXHO TpPOBOAWTH B 3aKPBITOM Tra30MpPOHUIIAEMOMN
¢dopme, obecreunBas (GopMUpOBaHUE TPaHYNd C TPeOyeMBIMH pa3MepamMH H
XapaKTepUCTHKAaMU, IIPHUEM B UX COCTaB MOXKHO BBOAUTH CTPYKTYPHUPYIOIIUE U
MTOBBIIIAIONINEC MEXaHMYECKYI0 MPOYHOCTh W aJCOPOIHOHHYIO CIIOCOOHOCTH
nobaBku. Takoil cmoco0 MO3BONSIET PErYIHPOBATH MOPUCTOCTH YTIICPOTHOTO
MaTepuaiga BapbHPOBAHHEM MacChl 3aKJIaJKH B (QOpPMy H  CTCIICHU
TepMopacmupeHus (Tadi. 1).

Kak wm3BecTHO, yriepogHble MaTepHaibl SBISAIOTCS HE  TOJBKO
3¢ GEKTHBHBIMH KAaTHOHOOOMECHHUKAMH, HO W TIPH BBICOKOH KOHIICHTpAaIUU
rugpokcunbHbix  [IOIT  mposBmsiIoT  aHHOHOOOMEHHBIE — CcBoMcTBa.  Jlms

KOMILJIEKCHOM OIICHKHU a71copOIMOHHO-HOHOOOMEHHBIX CBOMCTB
TepMOpaclIupeHHoro Tpadura, GQUIBTPE ©3 TPI' momydeHHOTO IO
ANEKTPOXUMHICCKOM TEXHOJIOTHU HCIIOJIF30BAIIICh B mporecce

BOZAOMOJATrOTOBKH nuTaromiel Boasl TOL[-3 1. DHrensbc.

Tabnuna 1
XapaKTepUCTUKH CaMOIIPeccoBaHHBIX GuiIbTpoB (960 MM; h= 8Mm)
Ne ITnoTHOCTE | Myper, T | Syp, M IIpounocts ITopucrocts, %
obpasma ¢bunbTpa, Ha U3JI0M, | pacdeTHas o o
r/cm Kr/cm’ BOJC | TONYOIy
1 0,08 1,95 41 1,5 96,3 62,0 82,2
2 0,10 2,35 37 1,8 95,1 61,6 80,8
3 0,12 2,73 36 2,3 94,3 60,9 74,6
4 0,13 3,02 34 2,6 94,3 60,5 79,1
5 0,14 3,31 33 2,8 93,4 60,1 76,7
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Tabnuma 2

Cocras u pH muraromeit Bogsr TOLI-3 (r. DHrensc) u TpeGOBaHMS K OUMIIEHHON BOJIE

Bona XJ10pua-1oH, Cynbdar-noH, OO0m1ast )KeCTKOCTb, pH
MI/1 MI/J MT*3KB/JI
TTUTAOIIAs 38 115 225 9,5+10,5
OUHIICHHAs 26+28 45+50 32+48 8,5+8.,8
3KCHCpI/IMCHTaJ'H)HO ITIOKa3aHa BO3MOXHOCTb HU3BJICUYCHUA npu

IIOATrOTOBKE BOJBI

KaTHOHOB ecTkocTd 10 80%,

C OJHOBPEMEHHBIM

W3BJICYCHUEM XJIOpUI-HOHOB J10 40% U cynbgar-uoHoB 10 85%. CopOunonHas
E€MKOCTh TI0 KaTHOHaMm ecTtkocTu misi TPIT Gonee wem B 3 pasa Belme, IO
CPaBHCHUIO C BOJOKHHCTBIMHU
MEXaHHU3ME OYMCTKH T10 MPOBEIEHHOMY JKCIEPUMEHTY ClIeNaTh HEBO3MOXKHO.

copOeHTaMH.

OZ[HOSHa‘lHLIX BBIBOAOB O

Tabaumna 3

Pesynbrats! ounctku nuratomeit Bogs! TOLI-3 (V=2 1) ¢punbrpamu u3 TPT

W3Bnekaemblii HOH Howmep Koneunas konuenrpauust | R, % | (C), Mraks/r
oOpasua HOHa, MI/II
CI (Cyex=38mr/11) 1 29 24 0,26
5 22 42 0,27
S0,7 (Cuex=115mr/n) 1 45 61 1,50
5 18 84 1,22
O01mas KeCTKOCTh 1 126 44 32
(Cuex=225 Mr*sKkB/11) 5 46 80 34
B uenom, mo moOMydYeHHBIM pe3yibTaTaM, MOXHO KOHCTaTHPOBATh

MePCIIEKTUBHOCTD NpuMeHeHnss TPI™ u u3nenuii Ha ero OCHOBE JJIs1 H3BJICUCHHUS

KaTHOHOB METAJJIOB M3 BOJHBIX PACTBOPOB.
Pe3ynbraThl MPOBEJACHHBIX WCCIEAOBAHUA BHEAPSAIOTCS JJISI OYUCTKH

Bojbl B craHuuax «JIMCCKOH 101» npoussoactea OOO HIIIT «JIMCCKOH».

E.H. Jlazapesa, JI.H. Onbmanckas, U.B. Muxaiiiosa

OHrenbCCKUH TEXHOIOTMYECKUH HHCTUTYT

CapaTOBCKOFO TOCYAapCTBECHHOI'O TCXHUYCCKOI'O YHUBCPCUTETA,

TEXHOJIOTHYECKHUE PEKOMEHJAIIUHU 11O YTUJIN3ALIUN

OTPABOTAHHBIX HITTAJI

JKene3HOIOPOXKHBIN TPAaHCIIOPT — OAWH U3 BUIOB TPaHCIIOPTa OOIIETo
MOJIb30BaHUs, MPEACTaBIseT cOo00il eaUHBIN MPOU3BOACTBEHHO-TEXHUYECKHIA
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KOMIUIEKC C BXOMSIIMMU B HEro MNPEANpUATHSIMU U YUYPEKICHUSIMU
MIPOU3BOACTBEHHOTO U COLMAIILHOrO Ha3HadeHus [1].

’Kene3HONOPOXKHBIN TpaHCHIOPT 3arpadyMBaeT Ha | T IEpPeBO3UMOro
rpy3a SHEPreTHYecKHX pecypcoB B 14 pa3 MeHbIIE aBTOMOOWJIBHOTO U B
79-100 pa3 MeHblIe BO3AYIIHOTO, HE TOBOPS YK€ O TaKUX MPEUMYIIECTBAX, KaK
BCEIIOTOJIHOCTh, MAaCCOBOCTh, KOM(OPTHOCTS.

C 2001 roga B OAO «PX]I» neiictByeT «IKoJorHuyeckas mporpaMmma
JKEJIE3HOIOPOXKHOrO  TpaHcnopray. OHa IMO3BONUT CHHU3UTh TEXHOI'€HHOE
BO3/ICHCTBHE OT XO35HCTBEHHOM U UHOIT nestenpHocTd GuimnaioB OAO «PXK]»
Ha OKPYKaIOLIYIO CPELY.

[Ipobnema pa3memieHnss 0Opa3yOMMXCS Ha MPEONPHATHAX OTXOIOB
BBIILJJA HA MEpPBOE MECTO IO CBOEH 3HAYMMOCTH CPEAM 3KOJOTMYECKUX
mpobaeM. [Iias yMeHbIIGHUs 00pa3oBaHHs MPOMBIILIICHHBIX OTXOJOB Ha
MPENNPUATHAX ~ IyTEBOTO  XO3SMCTBAa  CJIEAyeT BHEAPATH OE30TXOMIHBIC
YTHIH3aIHOHHBIE TEXHOJOTMH ¥ OPTaHW30BBIBATh O0E3BPEKMBAHHE TEX
OTXOJIOB, KOTOpble HE NPUHUMAIOT [UI 3aXOPOHEHUs Ha CBAJIKU WIH
nepepaboTKH Ha CHeIMaTH3UPOBAHHBIX IPEANPUATHIX [2].

Exeronno Ha cetn Poccuifickux Kelle3HBIX TOPOT MPOBOAMUTCS 3aMeHa
JICPEBSHHBIX IITaJ, MMPOIMHUTAHHEIX 3KOTOKCHYHBIM AaHTHCENTHKOM, Ha Ooiee
9KOJIOTUYECKH YUCThIE — JKEIe300€TOHHBIE KOHCTPYKIIUH.

[Ipobnema yTHIHM3aIMK M UCTIOIB30BAHUS OTPAOOTAHHBIX AEPEBSIHHBIX
1I1aj1, OTHOCALIMXCS K 0TX0JlaM 3 KJlacca OaCHOCTH, CTOUT JOBOJIBHO OCTPO Ha
BCeX OJKENE3HBIX JOporaXx. B OOJBIIMHCTBE pPETHOHOB ITONUTOHBI IS
3aXOpPOHEHUS] U COOTBETCTBYIOIINE MPEANPHUATHS 110 YTHIU3AUN OTCYTCTBYIOT.
PocTexHam3op HANOXKWI 3ampeT Ha pealu3aluio OBIBIINX B YIOTPEOICHUH
1IaJl HACEJIEHUIO VI UCIIOIb30BAHUS UX B KaUECTBE TOILIMBA.

B wurore monpasmeneHus ~MyTEBOIO  XO3sIMCTBa  BBIHYKIIEHBI
CKJIQIMpPOBaTh  HWCIOJBb30BAHHBIE  JIEPEBSHHBIE  INMadbl  Ha  CBOHUX
MIPOM3BOCTBEHHBIX TUIOIIAAKaX, YTO MPHBOAWT K HMX CBEPXHOPMATHBHOMY
HAKOIUICHUIO M, COOTBETCTBEHHO, CBEPXJMMHTHBIM IUIaTeXaM W INITpadHBIM
CaHKIMSIM 32 pa3MelleHre OTXO0/I0B.

Ipennpusitue «PenbcocBapounsii moe3n Ne 2» («PCIT Ne 2») sBusercs
pecypcocOeperalonuM IpeAnpUsITHEM, ITO3BOJLIONINM [OCIe CHEeHHATBHOM
OUMCTKM W TMPOBEPKM Ha IUIOLIAJKE MOArOTOBKM BTOPHUYHO HCIOJIb30BATDH
CTapOTOIHBIC PEIbCHI.

Ho B mpomecce mepeGopku penbcommnanbHON pemeTkn 00pa3yloTes He
TOIHBIC JJIS UCTIONB30BaHNUs, OTpabOTaHHEIC IePEBSIHHBIC IIITANEL.

OnHUM U3 METOJIOB 00E3BPEKMBAHUS TBEPIBIX MPOMBILIUIEHHBIX OTXO0JI0B
sBisseTcss muponn3 [3,4]. B kamepax muposiMza JODKHO OBITh 00ecredeHo
MTOJIOXKUTENIFHOE TI0 OTHOUIEHHIO K aTMoc(epHOMY J[daBieHHE Ha YpOBHE
0,01 MIla, uckiroyaromiee moacoc KUCIopoaa BO3ayxa u3 atMochepsl. JJaHHbIH
METOJ, yTWIM3allMM JIOKUT B OCHOBE MUPOJUTHYECKOH TmepepadoTKu
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OTpa0OTaHHBIX  JICPeBSHHBIX IIHal B  JAPEBECHBIH  yronb, 1o
I'OCT 7657-84 «¥Yrone JpeBeCHBIN», peanu3yeMbli Ha TEppUTOPUU
«PCII Ne 2». IIponecc mpoBOOUTCS B KaMEPHOH YIVIEBBDKUIaTEIbHOU IE4H
mapku KII.1 (pucyHok).

T'abGaputHele pa3Mepsl kaMepsl: uInHa - 6,93 M; mupuHa - 3,38 M; BeIcOTa
6e3 IBIMOBBIX TPYO -2,5 M; BBICOTa C ABIMOBBIMH TpyOamu - 5,3 M.

KamepHas yraeBbokuraTenbHas Medb NpeAHA3HAYeHa Ul MUPOIHM3a
KYCKOBBIX JApEBECHBIX OTX0A0B anuHod 0,12-2,5 M, Tommuuoi 1o 0,2 m.
IIpoaykuueld yriexoKeHuUs SBISETCS APEBECHBII yIOJb.

[}_ EHEEEEREI R RN D

L TOIka

Kawmepnas yraesepxurarensaas neub mapku KI1.1, cocrosmmas uz:
1,2-xamepsl muponm3a; 3-HIKHUI ApYyC BO3IyX0BOAa; 4-TPAaeKTOPHs IOTOKA BO3AyXa;
5-BO3IyXOBO/I.

YraeBpDKUTATEIBHAS 1Te9b MOXKET COCTOSITH U3 OJHOW WJIHM JIBYX Kamep.
PexuM paboThl yriieBEDKUraTeIbHOM eYl OOBIYHEINH, He ()OPCUPOBAHHBIN.

Kamepa meun mpeaHasHadeHa [ BBIIOJHEHHS TpeX JTalloB
TpaHcHopMaIuu IPEBECHOTO CHIPhS B IPEBECHBIIN YTOJIb:

1-cymika (ymajeHue U3 ApeBecHHBI CBOOOTHOM BIIaru);

2-nupoau3 (AeCTPyKIUs APEBECUHBI);

3-oxJaxJeHHEe MPOAYKTa B TEPMETHIECKU 3aKPBITHIX KaMepax MUPOJIH3a.

TexHomorn4eckuii  KOHTEHHEp  BMecTHMOCThIO 10  10M®  (87T)
MpeHa3Ha4YeH U1 YKIAIKH B HETO KPYIIIBIX JECOMATepHaloB JIHHOW 5,0 M
WM JPEBECHBIX OTXOJOB B MpoIlecce CYIIKH, MUPOJIM3a M, B 3HAUYUTENILHOM
Mepe, BRITPY3KH FOTOBOTO MPOAYKTA - JIPEBECHOTO YTJIS.

CTOK KOHICHCHPOBAaBIIMX Ta30B NHPOJHM3a  OCYIICCTBISACTCA B
KIDKecOOpHUK. BopoB mpeqHasHaveH A OTBOJA TOMOYHBIX TOPSYUX JBIMOBBIX
ra3oB uUepe3 KMWKecOOpHUK B KaMmepy muposnza. Kamepsl oTheneHbl JApyr OT
JpyTa TeIION30JUPYIONIeH CTEHKOM.
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Kaxmas  kamepa  cHaOxeHa  IByMs  JOBIMOBRIMH  TpyOamw,
npeIHa3HaYeHHbIMU JUTSt 0TBOJIA napora3oBoil cMmecu u
HECKOHJICHCHPOBABIINXCSA Ta30B IHPOIHM3a 3a MpPeAelsl KaMepsl IHPOIH3a.
JpIMOBEIe TPYOBI B BepXHEW MX YacTH CHAOKCHBI CPEACTBAMH JOXKHTa Ta30B
MUPONIM3a W 3aCJIOHKAMH C TAraMH, PEryJUPYIONIMMH CTENCHb OTKPBITUSL
3aclIOHOK. Ml JOXKHMra HECKOHJCHCHUPOBABIIMXCA Ta30B IHMPOJIM3a BEPXHSSL
4acTeh TPYyOBl HM3HYTPH CHAaOXXaeTcs «3aKUTANKOI» B BHIE pacKalIeHHOM
CTIHpaJK, HIDKE KOTOPOH CTEHKH IBIMOBBIX TPYO CHAOXKEHBI OTBEPCTUSMH
(TpeMst u Goliee) C OTKPBITHIM CHH3Y MATPYOKaMH, IO KOTOPBIM K «3a)KUTAIIKE)
MIOJJA€TCS] OKUCIUTENb — aTMOC(EPHBIH BO3IyX.

Cormacno 3akmouyeHuto HcmbitatensHoro mentpa OI'VII «MHCcTHTYT
TOPIOYMX  HCKOIAEMBIX» H  JTa0OpaTOPHHM  aHAJIUTHUYECKOTO  KOHTPOJSL
CapaTOBCKOTO  BOEGHHOI'O MHCTUTYTa pPaJUALUOHHON, XHMHUYECKOH H
OMONOTHYECKO 3aIUTHl TIONydeHHAs NPOAYKIUS (YTOJIb) COOTBETCTBYET
T'OCT 7657-84 «VYronb ApeBECHBIN» W SIBJIIICTCS KOJOTUYESCKHA OC30IMacCHOM H
MOJKET OBITh Pealn30BaHA HACCIICHUIO HA XO3SIHCTBCHHBIC HYKIBI.

OmbiT mpomsBoacTBeHHOro mpemanpuatus «PCIT  Ne2» moxassIBaer
1eJIeCO00Pa3HOCTh MMPHUMEHEHNS MHPOIUTHIECKOTO METO/IA YTHIU3AINH IIITIall C
ITOJTHOM OYHCTKOW OTXOAANIMX Ta3oB. [IpH TakuX YCIOBUSAX HCKIIOYACTCS
3arpsAi3HEHHE OKPYXKaroIieit cpeibl BBICOKOTOKCHYHBIMU BEIIECTBAMH.
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A.B. .]IeB‘le]—lKOl, B.A. PnymueBl, B.1O. HBeTKOBZ

"Muctutyr Oseposenenus PAH, Cankr-TletepGypr
*VIHCTHTYT MOBBIIEHHE KBATHDUKAIMH H IIEPETOTOTOBKH
CIELHAINCTOB IO ITPUPOJOI0JIB30BAHMIO, SKOIOTHYECKOH 0€301acHOCTH
U oXpaHe okpy:xatomeit cpensl, CankT-IletepOypr

INEPCHEKTUBBI NCITIOJB30BAHUA BHOCOPBEHTOB
B OYUCTKE NOBEPXHOCTHU BOAbI OT HE®TAHBIX IIVIEHOK
HA T'OPOACKHUX BOAHBIX OFBEKTAX

B nocnienHue rompl HAOMIOAAETCS POCT 3arps3HECHUS IPHUPOTHBIX BOITHBIX
0o0bekToB HedTenpoaykramu. [IpuMeHeHHe OOBIYHBIX METOOB JIMKBUAAIUH
3arpsisHeHU He(DTHIO BCe Yallle He MPEeI0TBpaniacT HeraTUBHBIC YKOJIIOTHIESCKHE
nocneacteus. B Mucturyte ozeposeacuus PAH (MHO3 PAH) 6b1a mpoBeneHa
padoTa Mo CO3JaHHIO HOBBIX IOAXOJOB K PCHICHUIO MPOOIEMBI — CO3JaHUIO
O6urocopOeHToB A1t OOpHOBI ¢ HEPTAHBIME 3arpsS3HEHUSIMU. BHOCOPOEHTHI — 3TO
Mpemaparbl,  IOJNydeHHbIEe  OMOTEXHOJOTHMYECKUM  TyTeM,  CIOCOOHBIC
AKTHBH3UPOBATh TIPOLECCH CAMOOYHIICHUS OT HE(PTSIHBIX MPOIYKTOB B
3arpsA3HEHHBIX NMPHUPOAHBIX BoAax. OHM ycCIeIHO Moka3aau cebs B O6oprbe c
He(TSHBIM 3arps3HEHHEM BOIbl. B paboTe pacCMOTpEHBI HEKOTOPBIE 3TaIlbI
pa3BuTHS  OHMOCOPOIIMOHHOM  TEXHOJOTWH, HANpaBICHHOW Ha  OYHCTKY
MTOBEPXHOCTH BOJBI OT HE(PTSIHBIX IUICHOK.

OuncTka IPUPOIHBIX BOJHBIX OOBEKTOB OT HE(TIHOTO 3arpsA3HEHHSA C
TTOMOINIBIO OMOJIOTHYECKIX METOJIOB OOBIYHO OrpaHMYUBAIACH HCITOIB30BaHHEM
ymoOpeHuii B pasHBIX (QopMax Uil aKTHBH3ALUHM pa3pymeHus HePTu
(bioremediation) u Obula BIEpBBIE MIMPOKO HCIIONb30BaHA IPH JIMKBHIALMN
mocneAcTBUA aBapun TaHkepa Exxon Valdez [I] u B HEKOTOpPBIX APYTUX
HEJABHHX 3IM30/1aX, CBSA3aHHBIX C MACIITa0HBIM HedTe3arps3HEHHEM MOPCKOM
cpeasl  [2]. OpHako NpUMEHEHHE TaKuX TPaIULUOHHBIX TEXHOJOTHA
JMKBUJAIMN 3arps3HeHus He(ThIO, KaK OHOJIOTHYECKUE U MEXaHHYECKHE,
JTAJIEKO HE BCer/ia MpeAoTBPAIacT HEraTUBHBIC DKOJIOTHIECKHE TIOCIEICTBUS. B
CBSI3M C JTUM HaMmH Oblla OCYIIECTBJICHA pa3paboTKa HOBHIX IIOJIXOMOB K
PEIICHHIO TPOOJIEMBI C TIOMOIIBI0 OPHTHHAIBHBIX THIIOB MPENapaToB —
6uocopbentoB. I[IpemapaTsl ObUIM MONY4YEeHBI Ha OCHOBE aTIOMOCHIMKATHBIX
copOeHTOB W  OakTepwif, pa3pymaromux HeQTAHBIE  YTICBOIOPOIHI.
TeopeTnyeckne acTeKTH TEXHOJIOTUH OMOCOPOCHTOB OBLTH C(OPMYITHUPOBAHEI B
[3]. OdbdexTHBHOCTS SKCIEPUMEHTATBHBIX THUIIOB OMOCOPOCHTOB AJS OYHCTKU
MOpPCKOH M TpecHOW Boabl OT He(pTH ObUIa TPOJAEMOHCTPHPOBAHA B XOJE
COBMECTHBIX paboT MypMaHCKOTO MOpckoro ouonormdeckoro Mucrutyra PAH
(MMBU PAH) 1 TeXHOTOTHYECKOTO HCCIIEA0BATENBECKOTO eHTpa OUHISH M
(VTT-uentp, @unnsauaus). [5, 6, 7] B 1994-2001 rogax. B Hacrosimee Bpems

285



MBI Pa3paboTanu HOBBIA THUII OHOCOPOEHTOB [UIS JIMKBHJALUH HE(PTSHOTO
3arpsA3HEHUs IPUPOTHOI BoaHOM cpensbl. IIpenapar npumMeHsics Ha 6oliee 4eM B
30 aBapumifHpIX HHHOHAEHTax B Poccum u 3a pyGesxxom [4]. B pabote
PAacCMOTpPEHBI IEPCTIEKTHBBl HCIIOIb30BAHUS OHOCOPOCHTOB TIPH  OYHCTKE
TOPOJICKHX BOAHBIX OOBEKTOB OT 3arpsi3HEHUs HePTENPOIYKTaAMH.

JluxBujganus IUIEHOK HE(TENPOAYKTOB Ha IOBEPXHOCTH BOABI U
perynspHasi OYMCTKA BOAHBIX 00beKTOB. [IpH mepekauke HEYTEIPOIYKTOB U 110
WHBIM TEXHOJOTMYECKUM NPUYMHAM Ha TIOBEPXHOCTH BOJBI 00pa3yeTcsl TOHKas
HedTsAHAS TUIEHKA TOJIIMHOW OT COTHIX JOJedl MwuMMeTpa M OoJible.
W3BecTHO, 4YTO OOMH JIUTp He(TH IOKpHIBAaeT TOHKOW IUIEHKOH m0 1 Ta,
TIOBEPXHOCTH BOJbI, Hapyllas OalaHC KHCIOPOAa W MPUBOAS K HETaTHBHBIM
9KOJIOTMYECKUM TIOCIeACTBHAM. HeoOxoanma JMKBHOAIMS TaKUX IUICHOYHBIX
mOKpeITHH  Boxbl. PaspabGoranssiii B MHO3 PAH GuocopGeHT BecbMa
addexTrBeH Ad THX neiel. KommuecTBo mpemapara, HAHOCHMOTO Ha IUIEHKY,
3aBUCHUT OT TUIA HE(YTEIPOIYKTOB U CE30HA TOJIa.

[eiictBue OnocopOeHTa Ha CHIpYI0O HE(Th Ha MOBEPXHOCTH BOJBI
obecriedynBaeT: a) (U3MKO-XMMHYECKOE pa3pylleHHe U  (parMeHTaIus
HE(TSAHOTO TISATHA, YTO CO3JAeT ONTHMANbHBIC YCIOBHS IS MEXaHHMYECKOTO
ylaneHust He(TH U3 BOABI U 0) aKTUBHOCTH B pa3pylieHHH HeYTH. AKTUBHOCTb,
B paspylieHHHd HedTH OHOCOpOEHTOM oOecreunBaeTcss TPeMs OCHOBHBIMU
KOMITOHEHTaMHu: 1. GaKTepusMH, COACP)KAIIMMICA B YacTHIAX OMOcopOeHTa
(40-60% aKTUBHOCTH, B 3aBHCHMOCTH OT YCJIOBH: TeMIIEpaTypbl, a’paluu,
tHna HepTH W mp.); 2. Qusuko-xumuueckumu ¢akropamu (10-18%); 3.
MPUPOAHBIM CAMOOYMIIIEHHEM ECTECTBEHHBIX BOJOEMOB, KOTOPOE B CBOIO
ouepens aktuBupyercs OuocopbertoMm (20-30% akxtuBHOCTH). KackamHerii
sddekr neiictBus npenaparoB «brocopO», oxapakTepH30BaHHBIH B TabHIE,
JelaeT ero yHHUKaJIbHBIM MO CHEKTPY BO3MOXKHOCTEH, Kak B aBTOHOMHOM
peXuMe IPUMEHEHHS, TaK U B COYETaHHM C MEXaHMYECKUMH crocobaMu coopa
HeQTH.

Kackanubiit addext npu ucnons3oBanmn OHocopoeHTa Bpewms
JUISL OYUCTKHU BOJIBI

1.Paspy1enne IIeHKU U JOKaau3auus HehTSHOro IsATHA 0.5-1u
2.Copbuust HedTn 2—44
3. Hauano 6uonectpyKuuu 4-5y4
4.AXTHBH3AIMS €CTECTBCHHOI'O CAMOOYHIICHHUS BOJBI OT HETH 5-8u4
5. O4ucTKa IOBEPXHOCTH ¥ TOMIIH Bob! 0T HedtH (80-90 %) 7-14 cyt
6. Paspyrienne He()TU B IOHHBIX OTJIOXKEHUSIX - a3poOHsIil nporecc (50-75 %) [40 — 50 cyr
7. Paspymienue HedTH Ha npenapare B 6eperoBoi 30He (10 60-75 %) 20 —40 cyt
8. Paspymienue HeTH B JOHHBIX OTJIOKEHHUAX B YCIOBUAX aHa’poOHO3a >100 cyT
(50-60%)
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OOblYHO IS JMKBHIAUWH  IMOBEPXHOCTHBIX  TOHKHX  IUIEHOK
HE(PTEMPOIYKTOB UCIIOIB3YETCsI HECKOJIBKO JIECATKOB I'PaMMOB OHOCOpOCHTa Ha
1 M IUICHOYHOTO MOKPEITHA. B pesymbraTe 0CBOGOXKIACTCS 3HAYHTENbHAS
gacTh (10 80%) 3arpsi3HEHHON HE(THIO aKkBaTOpHH. [IpuMep Takoil OYHCTKH Ha
TFOPOJICKOM BOJTHOM OOBEKTE MPUBEAEH HA PUCYHKE.

I - = & mN l“ll“f" = T
- = i il
111 _ Hii fkllfl'#l'imhrrriéf'?rr

IIpumenenue 6uocopdentor MHO3 PAH 1 60HOB npH JIMKBUAALUH IIATHA HEQTEIPOAYKTOB,
aBapwuitHo# ciyx60it ['VII «JlenBoaxo3» Ha pexe @onranka B Cankr-IlerepOypre [8].

CymectBeHHbIH 3Q(EKT OT MPUMEHEHUs] OHOCOPOIIMOHHOW TEXHOJIOTHH
JOCTUTAeTCsl TPH OCYIIECTBICHUH PETYJSPHBIX MEPONPHUATHH IO OYHCTKE
BOJHBIX MOBEPXHOCTEH OT IUIEHKH He(PTEeHpoAyKToB. Takue MepOnpHsTHs
obecneunBaroT 3Q(HEKTHBHOE BOCCTAHOBJICHHE BOJOEMOB B TOPOICKOH UepTe, a
TaKXKe  OPEIOTBPALAlOT  CAHUTAPHO—TOKCHKOJOTHYECKYIO  OIACHOCTb,
BO3HHUKAIOLIYIO BCJICACTBHE aKTHBH3ALMH aHadPOOHBIX MPOLECCOB MO/ IUIEHKOM
HedrenpoaykroB. Kpome 3T0Oro, BaXKHbI M 3CTETUUECKHE CICICTBHS PErySIpHO
OYHCTKH TOPOICKHX BOIHBIX 00BEekTOB. Hampumep, B ropoie ¢ pasBHTOH
HHIyCTpHEil Typu3Ma HOpPMaibHBIA BHA (B T.4. 3amax) BOJOEMOB B mpeneiax
ropoza co3naér Goiiee GJIArONPHUATHOE BOCIPUATHE BCEX FOPOACKHX OOBEKTOB,
CIIOCOOCTBYST TeM  caMbIM  POCTY TypH3Ma, SBIIIOIIErocs  Ba)KHOH
COCTAaBJIAIONICH MOCTYIUICHHH B TOPOACKOIl OOKET, HEe TOBOps yxke 00
yJIy4LIEHHH OBITOBBIX YCJIOBHM JUIS )KUTEJISH ropoa.
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H.B. MapkeJioBa
bpsiHCKUY rocy1apCTBEHHBIN YHUBEPCUTET

3KOJOTMYECKHUE ACITEKTHI CO3JIAHUS YCTOMYHUBBIX
COPTOB AT'OJHBIX KYJBTYP

SronHbie KyJBTYphl BO3JCIBIBAIOTCS BO BCeX permoHax Poccmn. OHEM
UTPAIOT BAKHYIO POJH B CHAOKEHUH HACEIICHHS TUIOAOBOIICCKON MPOAYKIHEH,
OTJIMYAsCh BBICOKOH YpPOXKAWHOCTBIO, CKOPOIUIOJHOCTBHIO, PAHHECIIEIOCTHIO.
SAronpr aBnsroTcs knage3eMm ButamMuHa C, OMOJOTHYECKH AaKTUBHBIX BEIIECTB,
00JTaIatoT 03710pPaBIMBAIOIINM JeiicTBHEM. BHOTOrniecky akTHBHBIC BEIIECTBA
3aIlyCKalOT MEXaHU3MBl H YYacTBYIOT B IIPOIECCax BBIBEACHHS W3 OpraHM3Ma
YelIOBeKa TPOIYKTOB IKU3HENEATEILHOCTH, B MpOLECCaX CBS3BIBAHUS H
BBIBEICHUS COJIEH TSHKEIBIX METAJIOB, PATUOHYKIIAIOB.

YBenmmdeHne MPOW3BOACTBA STOJ NOJDKHO OCYIISCTBISTHCS, TIIABHBIM
o0pa3oM, 3a CYeT PEe3KOro MOBBIMICHHUS YPOXKAaeB STOIHBIX KYJIbTYp U HX
crabunpHOCTH 1O rojaM. OJHAKO STOAHBIE KYJIbTYpHl TOABEPrarOTCs
BO3JICHICTBHIO HEOIArOMPHUATHBIX KIMMATHIECKUX (PaKTOpPOB B OoIbIIel mepe,
YeM TIOCEBHI MOJICBBIX KYJIBTYp, M B 3TOM OJHA M3 MPUYHH BapHaOCIBHOCTH HX
MPOAYKTUBHOCTH. JIUMHUTHpYOIMM (PAKTOPOM MPOAYKTHBHOCTH OCTAETCS
MPOTPECCUPYIONIee  pPACHpPOCTPAHEHHWE psda TPUOKOBBIX W BUPYCHBIX
3a00JIeBaHMiA, UTO TPEeOYeT pemIeHNs IPOOIIEMBI 3aIUTHl YPOKasi, MEPOTIPHITHI
10 03I0POBJICHUIO PACTCHHIA.
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B nmocnemHee Bpems Oosplioe 3HAYEHHE NPHUIACTCS  IOTYYCHHUIO
9KOJIOTMYECKU YHCTON MPOTYKIHHU, OXPaHE OKPYXKAIOILIEH Cpesl, B CBSI3U C UeM
pa3pabaThIBAalOTCS TEXHOJIOTHH, MCKIIOYAIOIINE M CBOIAIINE K MHHUMYMY
MIPUMEHEHUE XHMHUYECKHX CPEICTB, 3arps3HAIOINIAX OKPYXKAIOLIYI0 Cpemny.
CoBpeMeHHBIE YCIIOBHS, XapaKTEPH3YIOIIMECS IOBBIILICHHON 3KOIOIMYecKOH
HAarpy3Ko#, TpeOyroT MpPOBOAMTH 3KOJIOTH3ALMI0 BCEX 3BEHBEB TEXHOJIOTUHU
BBIPAIIMBAHUSA CENILCKOXO3AMCTBEHHBIX KYyNBTYp, M IPEXKAE BCETO 3allUTHI
pacTeHMi, rae BeAylias poib OTBOJUTCS celeKUuH. [Ipu 3ToM ueM Xyxke
MOYBCHHO-KJIMMAaTUYeCKUe U  TOTOJHBIE  YCIOBMS TOW WIM  UHOM
3eMJIC/ICTIbYECKOl 30HBI, YEM HUXKE YPOBEHb JOIyCTHMMOH aHTPOIIOI€HHOM
HArpy3KH, TE€XHOTEHHOH OCHAIIEHHOCTH PAacTEHHEBOJACTBA, TEM BbIIIE POJb
TEHETHUYECKOH  3alllMIIEHHOCTH,  MOTEHLIUAIbHOH  HPOAYKTUBHOCTH U
JKOJIOTUYECKON YCTOMYMBOCTH COPTOB STOAHBIX KyJBTYp, T.€. aIallTUBHOM
cenekuuu. Eme H.M. BaBuno ormedarn, 4To camMbIM paJdKaIbHBIM IIyTEM
6oprOBI ¢ OONIE3HAMH SIBISICTCS BBEICHHE B KYJbTYPY HMMMYHHBIX COPTOB,
KOTOpBIE JIOJDKHBI OBITH IOJYYEHBI ITyTEeM OTOOpa Cpead CYyNIECTBYIOLIMX
COPTOB WM IIyTeM CKpEIIMBaHMA MEXAy Co00il ycToHumBBEIX (opM cC
JATBHEHIINM 0TOOPOM BBICOKOYPOJKaHBIX HEMOPaXaeMBIX (OpPM.

Taknm o0pa3om, Hambosiee HaJeXHBIM CPEICTBOM 3aIIUTHl PACTEHHH
OCTaeTCsl BBIpAIMBAHME YCTOMUHMBBIX K HEOJIATONPHUATHBIM a0MOTHYECKUM H
O6uoTndyecknM (akTopaMm cpeasl M BBICOKONPOAYKTHBHBIX COPTOB, OCOOCHHO
COPTOB C KOMIIIEKCHOM yCTOHYMBOCTBIO K OOJIE3HAM M BPEAUTEIAM. DTO Ba)XKHO
IUISL TIONMYYEHHsI SKOJIOTMYECKH YHCTOM MPOIYKIHMH, YTOOBI HCKIIOYUTH HIIH
CYIIECTBEHHO OI'PaHUYHUTH IPHIMEHEHUE NTECTUIHIOB.

OCHOBHOI1 ITyTh peIICHUs TaHHOW MPOOIEMBI - PEelIeHNe CEIeKINOHHBIX
3ajad, CO3JaHHE COPTOB C IIMPOKOM HOPMOW ajanTallid C IMPHUBICYECHHEM
pa3sNUYHBIX HCTOYHHKOB TEeHETHUYECKON yCTOMYMBOCTH. OTO YCHENIHO
OCYIIECTBIISIETCSI Ha OCHOBE TeTepo3ucHoi cenekiuu. C TOH Ke IIeNblo
MPOBOJWUTCS HACHTH(HKAINS TEHOB, KOHTPOJHMPYIOMHUX YCTOWYHBOCTH K
0O0NIe3HAM U BPEANTENSAM, HA UX OCHOBE CO3JIAIOTCS IOHOPHI ycToiunBoCcTH. MX
HCTIOJIb30BaHNE B CEJEKIMOHHOM IIPOIECCe IO3BOJIUT HHTEHCU(UIIPOBATH
paboTy mO CO3MaHUIO MMMYHHBIX COPTOB K TPHOHBIM OONE3HSIM U jpaiee
MepeTH Ha HKOJIOTHYECKH Oe30IacHble TEXHOJIOTHH BBHIPAIIMBAHUS SITOA U
nocafiouHoro marepuana. Hapsay ¢ moBbllleHHEM MMMYHUTETa M aJalTHBHBIX
CBOICTB IpeciieqyeTcsi Lelib co3gaHust (OpM C BBICOKUM KauecTBOM STrOj Ha
OCHOBE BKIIFOUCHHUS! B TMOPHUAN3AINIO JOHOPOB HA YIYyYIICHWs KadyecTBa SITO,.
Takum oOpa3om, celekuus Ha IOMPOKOW T'€HETHYECKOM OCHOBE C
HCTIONB30BaHUEM METOJOB TeTEePO3UCHON CeNeKIUH MO03BOJseT MOIy4aTh
LIEHHbIE PEKOMOMHAHTHI JUI CEJICKIIMU U X035 CTBEHHOTO UCIIOJIb30BAHUS.

K Hacrosmemy BpeMeHH HMeeTcs JOCTaTOYHO OoraTelii TeHO(OH[
STOOHBIX KyJIbTYp Ml pelleHHs OJTUX MpoOaeM U HCCIeAOBaHUSA IO
OOJIBIIMHCTBY CENEKTUPYEMBIX BUAOB JOCTHUIJIU BBICOKOTO YPOBHS.
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B cBM3M ¢ 3TUM HapsAmy C O3HEPro- M pecypcocOeperaronMu
TEXHOJOTUSAMH HEOOXOJUMO aKLEHTHPOBaTh BHUMAaHHE Ha SKOJOTH3aLUU
TEXHOJIOTUI IOJIyYEHUs CEJIbCKOXO3HCTBEHHON MPOAYKLUU IIyTEM CO3JaHMs
YCTOHYMBBIX K HEOJIArONMPHUATHBIM (haKTOpaM Cpelibl COPTOB.

B.M. Munymkus, C.1O. Hazapenko

Tomckuii MOJIUTEXHUYECKUI YHUBEPCUTET

MMPOLECCHI COPELINY IPUMECE KEJIE3A(II) u (III), MEJIH(IT)
M PTYTHU(II) B YCJIOBHUSI KUMSIIETO CJIOSI JOJOMUTA MO/
JEHCTBUEM YJbTPA3BYKA

[Ipobnema cHaOXeHHUS HaceleHHs KadeCTBCHHOW IUTHEBOW BOMOH B
HacTosiIee BpeMs He pelieHa U TpedyeT pa3pabOTKH HOBBIX METOIOB OYHCTKH
HETIOCPEICTBEHHO y moTpeburensd. Ha mepBoM 3Tame mepCcreKTHBHOH SBISETCS
JOOYHCTKA BOABI B MECTaX IOTPEOIICHUS C NCTIOIb30BAaHUEM aIapaToB MaIOH U
cpenHeil mpousBogutenbHocT [1]. X coueTaHue ¢ LEHTpPaIM30BaHHOM
ITOCTaBKON BOJBI TMO3BOJIUT JTOCTHYL HEOOXOIMMOTO KauecTBa MUTHEBOH BOIBI
[2,3]. OgauM W3 HampaBiIeHHH B OYHCTKE BOIBI SBISICTCS HCIIOJNB30BAHUE B
KadecTBe copOeHTa MPUPOIHOT0 MUHEpaNa JOIoMuUTa [4].

Lenbto pa®oTHI SABJIANOCH U3yUEHUE ACUCTBUSA YNbTPa3ByKa Ha MPOLIECCHI
copbru mpumecert xenesa (II) u (III), mequ (II) u prytn (II) B ycimoBusax
KHIIIIETO CJO0S WM3MENBYCHHOTO JIOJIOMHTa M B OILEHKE BO3MOXXHOCTH
JIOOYHCTKU BOJIOIIPOBOTHOM BOJIBI.

OO06paboTKy BOIBI MPOBOJMIN HA HSKCIEPUMEHTAIBHONW YCTaHOBKE, OJIOK-
cXeMa KOTOpOil IIpesicTaBlieHa Ha puc. 1.

Prc.1 Bok-cxXeMa SKCIep eMeHTAIEHOI VCTAHOBKI

Pabora ycTaHOBKM NpPOMCXOAMT ITyTEM IIEPETOKAa BOABI M3 OIHOTO
JJIeMEHTa KOHCTPYKIMU B Jpyroi camoTekoM. I3 CTEKISHHOH eMKOCTH
MOJICJIbHBIN pacTBOp | mojaBaiu B METa/NIMYECKYI0 €MKOCTh 2, B KOTOPYIO
TIPeIBAPUTENHHO 3aCHIIAIN COPOLMOHHYIO 3arpy3Ky 3 nonomura (¢ppakmuu 2; 4;
6 MM), K JHY KOTOPOH TPHCOEIMHEHBl HCTOYHUKH yabTpasByka 4 (15 Br/em”,
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30 xI'm). [Tox Bo3mecTBHEM YJIBTPa3BYKOBBIX KOJICOAHMIA YaCTHUIIBI AOJIOMUTA
CO3/1al0T KHUILIIMKA CJIOH, B KOTOPOM €ro YacTHILbI BCE BpeMsl HaxOIsITCS B
COCTOSIHUM XaOTHYECKOTO JBIKEHHS (MHUPKYJISAIUH) W COYAAPEHHiA, YTO
MIPUBOIUT K OOHOBJICHUIO TIOBEPXHOCTH NOJOMHTA. [IpOAyKTHI coymapeHus U
MEXaHMYECKOTO HM3MEJBYCHUSI CO3JA0T aKTHUBHYIO K cOpOImH B3Bech. Takum
0o0pa3oM, M3 BOABI OCAXKAAIOTCA PACTBOpPUMBIE MpuMecd. OdYHIEHHAas BoOIa
rnojaeTcsl B ocBeTuTeNb 5. Jlajgee BoAa MOCTYNAeT B HAKOIUTENb OUYMILEHHON
BOJEI 6.

AHanmu3 cojep)KaHHs OJKelie3a MPOBOAWIM IO M3BECTHOH METOMMKE,
OCHOBaHHOH Ha  (POTOKOIOPUMETPUPOBAHWU  OKPAIIEHHOTO  COCTUHEHHUS
CyIb(OCaTUIMIOBOM KHCIOTHI ¢ MOHAMHU JKene3a [S].

MonensHsiit pactop Fe®* 61 mpurotosien u3 cymbara sxenesa (1)
FeSO,x7H,O (I'OCT 4148). Amnamu3 pactBopa X0 H Hocie 00paboTKu
VJIBTPAa3BYKOM TIIOKa3aj, YTO OCHOBHOH TEXHHYECKHH JPQPEKT- CHIKCHHE
conepxkanus npumecu »xenesa (II) u (III) — mocturaerca yxe mocie 10 ¢
00paboTkH ynbTpa3BykoM (Tadi. ).

Tabmuua 1
3aBHCHMOCTh KOHIIEHTpAHUU pacTBOpuMBIX npumMeceit xene3a(ll) u (III), or Bpemenn
00paboTKN MOJICIIBHOTO PAacTBOpa yJIbTPa3ByKOM B IIPHCYTCTBHU JJOJIOMUTA

Konnenrpanus TIJIK
HaumenosaHue npo0s! IpUMecei jkenes3a B (CanlluH
BOJIE, MI/T 2.1.4.1074-01)

VicxoHbI MOJICNIBHBIH PAacTBOP XKeJe3a 2,30
Bpems 06paboTku > 0,23

MOJIENBHOTO PacTBOpa 10 0,22 0,3 mr/n
xKeresa, ¢ 40 0,23
80 0,19

Jnis OIeHKHM BIMSHHUS MacChl IOJOMHTa Ha KOHIIGHTPAIMIO HpuMeceit
xKeJesa Mmpu 00padoTKe BOIBI YIABTPA3BYKOM IMPU OTHOM M TOW e MOITHOCTH,
4acTOTe YJIbTPa3ByKa M BPEMEHH, [TOJaBaEMOr0 Ha JIOJIOMHT, Obla MPOBEACHA
00paboTka BOABI B TPUCYTCTBUU OOpAa3IOB JOJIOMHTA C Pa3IUYHON Maccoi
(puc.2).

Takum oOpa3oM, mocie 00pabOTKH MOJEITBFHOTO PACcTBOPA YIBTPAa3BYKOM
B TeueHne 10 c KOHIEHTpaIys *keje3a B BoAe CHIKaeTcs ~ B 10 pa3 u 3atem
0CTaeTCs MPAKTUIECKHU IMOCTOSTHHOHN ~ 0,2 Mr/1I.

Ocaxnaenue npumeceit meau (1) uzydanu ¢ uConb3o0BaHUEM MOZIEIBLHOTO
pacTBOpa, MPUroTOBJIEHHOTO M3 cyibdara Menu (CuSO4xSH,0). 3a nepsoie 5 ¢
MPOU3ONIIO CHIDKeHUE KoHleHTpanuu npumecu memau (II) B 2,4 pasza, a 3a
crepyromue 10 ¢ — eme B 2,0 pa3a (Ta6m.2).
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Puc.2. BnusiHue Macchl 3arpy3Ku I0JIOMUTA Ha KOHIeHTpanuto npumeceit xeineza(ll) u (I11)
B KHIISLIEM CIIO€ JOJIOMUTA 1o AeiictBueM ynbTpasByka (=10 ¢, V.= 250Mim)

C yBenuyeHHEM BpEeMEHHM HAONIOJANNCh KoJeOaHHsA KOHICHTpPAINH
npumecu Cu(Il), Tem He MeHee 3a 20-40 ¢ 00pabOTKH JOCTUTASTCSI YCTOWYUBOE
CHIDKEHHUE KOHLEHTpaIu ~ B 4 pasa.

Jns m3yueHus BIMAHUS YIbTpa3Byka Ha ocaxkieHue MoHOB prytu (II)
OBUT IPUTOTOBJICH MOAEIBHBIN pacTBOp ¢ KoHneHTpanueit 0,001 mr prytu (II) B
1i1. pactBopa. O6paboTka MoaensHoro pactBopa prytu (II) B kumsimem cioe
JOJIOMHTA MOJ ACUCTBHEM yIbTpa3ByKa B TEUCHHE 5 C MpUBENa K CHUKEHUIO
KOHIeHTpanmu B ~ 1,83 pasza, a mocine 20 ¢ — B 2,72 pa3sa.

Tabnuma 2

3aBUCHMOCTH KOHIICHTpaluu pactBopumoit npumecu meau(Il), ot Bpemenu o6paboTK
MOJICJIBHOTO PaCTBOpPa YIbTPa3BYKOM B IIPUCYTCTBUH JIOJIOMHUTA

TIIK
HawnmenoBanue mpo6st Mens (CanlTuH 2.1.4.1074-01%)
MopenbHbIi pacTBOp MeIH 4,70
5 1,95
Bpemst 06paboTku 10 0,95
20 1,10
MOZEILHOTO 1,0 mr/n
actBopa Menu(1l) 40 1,85
pactbops M 80 0,95
160 1,20
320 1,35

[Toxa3aHo, 4TO TpH NPUMEHEHHWH YIBTPA3BYKOBOTO BO3/IEHCTBHS Ha
JOJIOMHUT MHOTOKDATHO MOBBIIAETCSI AKTUBHOCTh JOJOMHTa K coOpOLuH
npuUMecedl TSDKeNbIX METauIoB M3 BoAbl. 3a 5-10 ¢  yJabTpa3ByKOBOIO
BO3zelCTBUA KoHIeHTparus xene3a (II) u sxenesa (III) cHmkaercs ~ B 10 pas3,
menu (I1) ~ B 4,9 paza, prytu (II) ~ B 2 pasa.

[Tpumecu TsHKEIBIX METAIIOB yNAJSIFOTCS U3 BOJBI IIyTEM OCaKACHMS Ha
MEXaHHYECKH AaKTUBHUPOBAHHON MOBEPXHOCTH M HA IHUCHEPCHBIX MPOAYKTAX
M3MEJIBYEHUS JOJIOMHTA TI0]T IefiCTBHEM yIbTpa3ByKa.

Ha ocHOBe TpOBEACHHBIX HCCIEIOBAaHUA pa3pabOTaHHBIH METO[
00paboTKH BOABI YNbTPAa3ByKOM B KHIIAIIEM CJIO€ JOJIOMHTA MOXKET OBbITH
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PEKOMEHIOBAH JUIsI JOOYHCTKHU MATHEBOM BOIOMPOBOTHOMN BOJBI U TOBEJCHUS €€
MoKa3aTeliel 10 MeXAYHAPOIHBIX CTAHAAPTOB.
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COPBLIMA HOHOB ME/IM LIEJUTIOJIO3HBIMU COPBEHTAMM,
MOJUPUITNPOBAHHBIMUA KATUOHHBIM
MOJIMNIJIEKTPOJIUTOM

KaTnoHHbBIE MONMAIEKTPONUTE IPHOOPETAIOT Bce OoIbIee 3HAYCHHE B
HayKe, TEXHUKE, MEIUIMHE M CEIbCKOM XO3SHCTBE, HaXolsd NPHMEHEHHE B
KayecTBe (DIOKYISHTOB B XHMHYECKOH IPOMBIIUICHHOCTH, IUISI OYHCTKH
O00OpOTHBIX M CTOYHBIX BOA, caxapa, yibTpauibTpauuu (EepMEeHTOB,
CTaOMNIM3alUK B3BECEH U NMUIIEBBIX KUIKOCTEH.

Llenpro Hacrosimieil paboOTHI sBISETCS pa3padOTKa HOBBIX COPOCHTOB
myTeM MOAMGHULIMPOBAHMS LEIUTIOI030COAEPIKAMX MATEpPUAIOB KaTHOHHBIM
TTOJIMAJIEKTPOIUTOM.

MopunduipoBanue CcOpOEHTOB IPOBOAWIN PAcTBOPOM KATHOHHOTO
monraiekTposuTa (KoHUeHTpauus 25-80 r/m1) mpu temmepartype 30 °C, pH 6 B
TEUeHHEe 5 MMHYT, IOCJIE€ Yero COpOEHTH OTKUMAIH M CYLIIWIH IpU
temnepatype 120 °C.

OOHapy’>XeHO, YTO HAWIy4IlHe pPEe3yJabTaThl MO0 COpPOIMH HOHOB MEIH
JOCTUTAIOTCS ITPU MOJU(UIIMPOBAHMH COPOSHTOB PacTBOPaMH MOJIMKATHOHUTOB
¢ KoHIeHTpanuei 40 1/1.
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Kunetnyeckue ucciaeqoBaHus MOKa3aiy, 4To npu copbrmu nonos Cu (II)
HCXOIHBIMH COpPOEHTaMH PAaBHOBECHE B CHCTEME yCTaHABIMBAETCA B TEUCHUE
29 B cIy4ae XJIOIIKOBOTO BOJIOKHA M OTpyOed u 1 9 JuId IpeBecHBIX OIMIIOK.
CreneHp U3BICUECHUSI HOHOB MEAN M3 BOJIHOTO pacTBopa ¢ conepxxkanneM Cu (II)
1,5:10" MONB/T MIICHAYHBIME ~ OTPYOSMH, XJIONMKOBBHIM  BOJNOKHOM H
JpeBeCHBIMU onuiIKamMu coctapisieT 50; 58 u 65 % COOTBETCTBEHHO.

OOGHapy’XeHO, YTO M30TEpMa COPOLMH ONMCHIBACTCS B PaMKaX MOJICIH
JIsurmiopa. OnpeneneHsl BEIWYHUHBI MPENCTbHOW COPOIMOHHONH EMKOCTH II0
noHaM Cu (II) ans numieHNYHBIX OTpyOeH, XJIONMKOBOTO BOJIOKHA M JPEBECHBIX
onwmiok: 0,21; 0,28 u 0,35 monb/kr.

OKCIepUMEHTaNbHbIE JaHHBIE CBUJCTENBCTBYIOT O CPAaBHHUTEIBHO
XOpOLIMX KHHETHYECKHX CBOMCTBAX IPH HEBBICOKMX CTEICHAX H3BICUCHUS
HMOHOB MeTaia.

B mponecce MomudunmpoBanus 06pa3noB COPOSHTOB MOIMIIECKTPOIUTOM
BIIK-402 crenens u3BieueHuss HOHOB Meau Bo3pocia Ha 10-30 % u mocturia
3HadyeHuil 68, 80 u 91 % ans miIeHUYHBIX OTPYOEH, XIOMKOBOTO BOJIOKHA U
JPEBECHBIX OIMJIOK COOTBETCTBEHHO.

KaTnoHHBIE MOMMANEKTPONUTHI, HWMES B BOJZHOM pAacTBOpE 3apsin,
TIPOTUBOIIOJIOXKHBIN 3apsily IMOBEPXHOCTH LIEIUTIONIO3HBIX MaTepPHAJIOB, XOPOIIO
MOTJIOIIAIOTCS COPOSHTaMHU, COAEPKAIIIMU B COCTaBE MaKpOMOJICKYJI aKTUBHBIC
TPYTIIBEI, CIOCOOCTBYIOIINE Pa3NUYHBIM B3aUMOACHCTBUAM COPOSHTOB C HOHAMHU
MeTauioB. B mporecce MOAUQHUIMPOBAHUS 3THUX COPOCHTOB KaTHOHHBIM
TIOJIMAIIEKTPOIIUTOM MEXKITY HUMH BO3HUKACT MEKMOJICKYJIIPHOE
B3aUMOJENCTBHE MOJsApHBIX rpymn 1emwnono3sl (-OH, -COC, -COOH) u
A30TCOAEPIKAIIETO MOTMMepa (THAPOdHIBbHEIE coneBble neHTpsl N Cl). Takum
00pa3oM, a30TcoepKalii THAPOPUIBEHBIA MONMUMEp MPOYHO yIeP)KUBACTCS Ha
MOBEPXHOCTH copOeHTa © CHocoOeH CBS3bIBAaTh HOHBI METAUIOB  C
00pa3oBaHNEM KOMIUICKCHBIX COEIWHEHHMH, 4TO OOyCIIOBIMBACT YBEIUYCHHE
COpOIIMY MOHOB MEJTH.

B npouecce copbuuu nono Cu(Il) ¢ yuactuem nonukatuonuta BIIK-
402, BeposSTHO, NPOUCXOTUT CBA3BIBAHME MEAM B BUAE OJHO3aPITHOTO
KOMIIJIEKCHOTO aHMOHA Ha COJIEBOH (hopMe MOIMKATHOHHTA!

—(CHy — CH — CH— CH, )5 —(CH; — CH — CH— CHy) 3
H (lj (le Cu” H (lj (le
RN (CuS04) N i}
[ Cl N [CICuSO4-(H;0)4]
VRN

A
HiC CH; HyC CH;

CrnenoBaTenbHO, MOXHO TMPEINOJOXKHUTh, YTO WMEIOMAsACI B CTPYKTYpe
MONMMANEKTPONMTOB MoHHAas mapa N'Cl' comepskuT B CBOEM  COCTaBe
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anektponogonop  (Cl),  cHOCOOHBI  MPOHHKATH  BO  BHYTPEHHIOIO
KOOPIMHAMOHHYIO cepy H 06pasoBbiBaTh KOMIUIEKe ¢ Meabio [Cl Cu*'SO,>
‘(Hy0),]', 4TO M IPUBOIUT K POCTY COPOIIMOHHON €MKOCTH COpOeHTa.

Habnromaemoe yBenmmueHHe COpOIMOHHBIX XapaKTEPHCTHK TPHPOIHBIX
LEJUTFOJIO3HBIX copOeHTOB, MOU(PHUIUPOBAHHBIX KaTHOHHBIM
TMIOJIMAIIEKTPOIIUTOM, MOYKHO OOBSICHUTH (POPMHUPOBAHHEM Ha UX TIOBEPXHOCTH B
mporecce MOJU(UITMPOBAHUS HOBBIX JIEHTATHBIX IIEHTPOB COPOIMH 3a CYET
COJIbBATAllIM M KOMIDIEKCOOOpa30BaHMs KAaTHOHOB MeETallla C YYacTHEM
HedtpanbHbix  (H,O) u  aHMOHHBIX (SO45) nuraHzoB W  CBA3BIBAHMA
KOMIIJIEKCHOTO AaHHOHA MEIN COPOIMOHHBIMH LEHTpaMH THAPO(UIBHOrO
a30TCoJeprKalIIero MojMMepa B BHJIE MPOYHBIX KOMITIEKCHBIX CTPYKTYP.

OTH W3MEHEHHs HaxXoIiT cBoe oTpakeHne B MK-cmekTpax o0pasmos
copbeHToB, MoaupuuupoBaHHEIX monukatuonnTom BIIK-402. HauGonee
3ameTHBIe pazmmaus B VK- crekTpax cOpOeHTOB 10 M THOcie MOIM(UIMPOBAHIS
HAOMIONAOTC Ui yuactka  crmektpa  1157-1018 em™, e  mposBisoTcs
nedopMalOHHBIE M BaJeHTHBIC KoeOaHus cBs3u C-O B CIUpTax, MPOCTHIX
a¢upax, KHCIOTaX, a TakKe BAJIEHTHBIE KoJeOaHus cBsi3u C-N B aMiHax.

JLII. Hukyauna, C.E. Apremenko

OHIreIbCCKUN TEXHOIOTHYECKUI HHCTUTYT
CapaToBCKOro roCyIapCTBEHHOTO TEXHHYECKOTO YHHBEPCUTETA

IKOJOTNUYECKHA YUCTHIN MOJIUMEPHBIN [IOPOLIOK
JIJISI HEPECBINKU JINCTOBOI'O CTEKJIA

B COBpEeMEHHBIX YCIOBUSAX OJHUM U3 IyTeH YIYYIIEHUS 5KOJIOTHYECKON
OOCTaHOBKH SIBJISIETCA WCIIONB30BAaHHE B PA3IMYHBIX OTPACIAX HAPOIHOTO
X0351ICTBa HKOJIOTUUECKU YHCTBIX MaTEPHUAJIOB.

B HacTosmiee Bpems AN COXpPaHEHHs KauecTBa MOBEPXHOCTH JIHCTOBOTO
CTeKJIa TIPH XPAaHEHHH W TPAHCIOPTHPOBKE HCIIOIB3YIOTCS OTEYECTBEHHBIH
MOpOIIOK Ha ocHoBe monmBHHWIKIOpHAa ([IBX) M MMIOpTHBIE MOPOIIKH Ha
ocHoBe MerwiMetakpuiaatra (MMA). Opnako IIBX He obecneuynBaer
JIOCTATOYHOI 3aIUTBl OT KOPPO3HWH, B YCJIOBHAX HAHECEHMS HA CTEKJIO IPHU
narpese 10 110°C B Bosmyx pabodeil 30HBI MOTYT BBLAEHATHCS TOKCHYHBIE
BELIECTBAa, @ WMIIOPTHbIE MOPOIIKK upe3BblyailHo poporu. Llenbio paboThI
SIBIISUICS. TOUCK OTEYCCTBCHHBIX aHAJIOTOB, HE YCTYHAONIMX M0 3()(HeKTHBHOCTH
MMITOPTHBIM TIOPOIIKAM.

OpmauM U3 Hambojee SKOJOTHYECKH YHCTBHIX TOJMMEPOB OTCUECTBEHHOTO
mpousBoAcTBa  sBisgercs nommdTwieH ([19).  IlonmmmepHble  HOpOIIKH,
MpPUMEHSEMbIE JJISl pa3JelieHus] CTeKsa, MJOJDKHBI HUMETb OIpeNelEHHBIH
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(paKIMOHHBIN COCTaB ¢ MPEUMYILIECTBEHHBIM cosepxxanneM (1o 80-90 macc. %)
gactull pazMepoM 60-130 MxM. IID, momyueHHBIH CYCHEH3MOHHBIM METOJOM,
HanboJee COOTBETCTBYET YKa3aHHBIM TPEOOBaHUSAM.

O} dexTHBHOCT 3aIIUTHBIX MOPOIIKOB OIPEACIACTCS IEIBIM  PSIOM
TpeOOBaHMI: OHH HE TOJDKHBI OCTABJIAThH IUTACTHYCCKHUX OTIICYATKOB Ha CTEKIIC,
BBI3BaHHBIX KOPpO3HEH, HE UMETh aOpa3suUBHBIX BKIIOUYECHUH, YIEPKUBATHCS HA
ITOBEPXHOCTH CTEKJIa 0€3 MPUMEHEHHS JJIEKTPOCTATHIECKOTO TIOJIA.

[IpoBeneHne KOMIIJIEKCHBIX MCTBITAHUIN 1TOKA3aJ10, YTO IOPOLIOK HA OCHOBE
I3 B OCHOBHOM YIOBIETBOpSET TPEOOBAHUSIM, OJHAKO IOCIE WCIBITAHUHA B
KJIMMaTH4YEeCKO KaMepe KHUCIOTHOCTH ero mnosbimaercs (pH yBenumuuBaercs B 2
pa3a), TMOSABIAIOTCA OTHCNBHBIC IUIACTUYECKHE OTIEYaTKd Ha MOBEPXHOCTU
CTEKJIa, YTO CBUJETEILCTBYET O HEOCTATOYHOM 3aIIUTE OT KOPPO3HUHU.

Jis  TOBBINIGHWS  3alIMTHBIX  (YHKIUA  HOPOIIKA  0OpabaThIBaIU
pacTBOpaMH  HEOPTaHWYEeCKMX W  OPraHWYEeCKHX  KHCIOT  Pa3lIMdHON
KOHIIGHTpalMM C Tocienyromeid cymkod. HesnaunmrtensHoe (Ha 10%)
MTOBBIIIICHHE 3alIUTHBIX CBOMCTB MaéT aJUIUHOBAs KHUCIIOTa, OTHAKO 00paboTKa
MOPOIIIKOB pAacTBOpPaMH TEXHOJOTHUYECKH cJoxHa. Haubonee s¢dexkTuBHO
BBEJCHHE B KOMIIO3HIIMIO CyXOH aJuNUHOBOM KHUCJIOTHI. Jlake BBeaeHHE
HeOompIIMX KoNm4uecTB (1o 5 Macc. %) He u3MeHseT pH cpexspr.

ONBITHBIE UCOIBITAHUS TAPTUH CTEKJIA, IPOBEJCHHbIE B TeueHue 11 Hexens B
HauOosee HeOIAaronpuUATHBIA 3WMHE-BECEHHMH MEpHOA, IMoKaszaiw, 4yto [19D
MOPOIIOK, MOTU(HUIMPOBAHHBIA  aIUNMHOBOW  KHCIOTOH, oOecrmeynBaeT
HAJEKHYIO 3alIUTy CTEKJIa OT KOPPO3HH, HE OCHINIACTCS, HEe CO3MaéT KaKUX-IN00
MOBPEXICHUM.

BaXHBIM MOMEHTOM SIBIISIETCS TakOKe TOT (PaKT, 9TO HAaHECEHHE TIOPOIIKa Ha
CTEKJI0O He TpeOyeT CYIIECTBEHHOH KOPPEKTUPOBKM W MOXKET OBITh
OCYIIECTBIEHO Ha JAEHCTBYyIOIEM OOOpYyZOBaHMM 0€3 M3MEHEHHUs pas3Mepa
JO3UpYOIIed 1Ienu. YIEIbHBIM pacxoll TMOpOLIKa, YAEPKUBAIOIIErocs Ha
MTOBEPXHOCTH CTeKJIa Oe3 TPHMEHEHHUS DSJICKTPOCTATHYECKOro TOid, He
npesbimaet 0,5-0,7 r/M°, 4TO AHATOTUYHO UMIIOPTHBIM 0GPA3LAM.

Takum o6pa3oMm, pa3pabOTaH 53KOJIOTHUECKH UYUCTBIM OTEueCTBEHHBIH
matepuan [1], obecneunBaronuii 3PGEKTUBHYIO 3alIUTy MOBEPXHOCTH CTEKIA
NP TPAHCHOPTHPOBKE, CTOUMOCTH KOTOPOro B 8-12 pa3 HMXKE CTOMMOCTH
MMIIOPTHBIX MTOPOILIKOB.

Jlureparypa

1. Tar. 2285674 Poccuiickas @enepaums, MK CO3C 17/28 3amuTHOE MOKPBITHE IS
nctoBoro crekia / Apremenko C.E., Huxymuna JLIIL., Jlansikun H.B., IloButkosa JI.1.;
3asBUTENb W MaTeHTooOJsaiaTeNb CapaToBCKuil TOCYJapCTBEHHBIH TEXHHUYECKUH
yauBepcurer © OAO «CaparoBctpoiictexio». - Ne2004103637/04; 3assn. 09.02.2004;
omny6i. 27.07.2005, Bron. Ne29 - 2 c.
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I'.I1. OBunHHMKOBA, B.®. Adayaaun, O.C. Apzamacues, C.FO. YTkuHa

OHrenbCCKUH TeXHOIOTHIECKUI HHCTUTYT
CapaToBCKOro rocyAapcTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA

AKTHUBHBI KOMIIOHEHT JIJISI CO3JIAHUSA
BUOJAEI'PAJIUPYEMBIX IOJIMMEPOB

B mHacrosmiee Bpemsi TPUOPHUTETHBIM HAIMpPaBICHUEM pPa3pabOTOK,
MO3BOJIAIONINX HCKIIIOYUTh 00pa30BaHUE «ILIACTMACCOBOTO MYyCOpay IIOCIe
HCTIONIE30BAHMS TIOIMMEPHBIX MaTepHajioB, SBICTCS WX OETPAJANPYEeMOCTH B
okpyxaromei npupoxnoi cpene (OIIC). s 3TOro HHTCHCUBHO UCCICTYCTCS
BO3MOXHOCTb ~ CO3JJaHUS ~ MaTepUalioB Ha  OCHOBE  IPHUPOAHBIX
BBICOKOMOJICKYJIIPHBIX ~ COCIMHEHWH  (LIEJUTIONO03bI,  Kpaxmaia, OelKoB,
OJTUTOCAaxXapoB W JIp.), CIOCOOHBIX ObicTpo paspymarhcss B OIIC. OcoOwbrit
HWHTEpPEC C 3TOW TOYKU 3PEHUs MPEIACTABISICT IPUPOTHBIN IONUMEp XHUTHH,
J0OBIBaeMBIN 13 MAaHIMpPEH pakooOpa3HBIX U ero MpoMu3BOAHBIN xuTo3aH (XT3),
YBMM HEOCTIOPUMBIM JIOCTOMHCTBOM SIBIISICTCSI O€30IacHOCTH UI deJlOBeKa
OIIC, T.K. OH SKOJOTHYECKH YHCT M IMOJTHOCTHIO pa3pyllaeTcs B MPUPOTHBIX
YCIIOBHUSX.

B pabote mpezncraBieHBl pPe3yNbTaThl HCCIEAOBAHHSA 110 CO3JAHUIO
TEXHOJIOTUH OMOJerpaaupyeMbIX MOJMMEPOB, B TOM YHCJIE C HCIOIb30BaHUEM
ouononmmepa XT3, MOTyIeHHOTO U3 AHIUPS PEYHOTO paKa.

Ilonnas nmerpagaunus B mouBe (OT 5 CyTOK 10 3 Heenb) OOHapyKeHa y
XUTO3aHOBBIX TUIEHOK, MONMydeHHBIX W3 1,5% pactBopa XT3 B 1% ykcycHoi
kucnore. [Ipu SKCIIOHMPOBAaHWM B IOYBE IUIEHKM TEMHEIH, CTAHOBHIIHCH
XPYNKAMH, TEPSJIM MacCy, HaKaluiMBadu JAe(EeKTBl W Mp. BCIEICTBUE
MIPOTEKAHUS JECTPYKIMH 10 MEXaHU3MY ACHOINMEPU3aIUY HIIH THAPOIIN3a.

Yactuynayro Jaerpajanuio moiduMepHoMy Martepuany (Ha 10-50% B
TedeHne 3-10 MecsmeB) MNPUAAIOT HUCIONB3yeMbIe JOOABKH MPUPOTHOTO
MIPOUCXOXKICHUS: KapTodenbHble OYMCTKH, KpaxMall, JpeBecHble OmMIKK, XT13.
B kadecTBe MOJMMEPHOTO KOMIIOHEHTa OBLT B3AT NMEPBHYHBIA W BTOPHYHBII
monaTINIeH ([13) BEICOKOTO M HU3KOTO JaBieHUs. VcciieoBaHne MOIepeyHoro
cpe3a W ckoma oOpasnoB [ID mocne 3KCIIOHMPOBAHWS B IOYBE METOIOM
ONTHYECKOH MUKPOCKOIIMHU IT0Ka3ajlo, YTO pa3pylleHHe MaTepuaja IPOUCXOIUT
HEpaBHOMEPHO, IIPH pa3pylICHHH cpadaThiBaeT MEXaHW3M OWOJECTPYKIMH B
MecTax KOHIICHTPUPOBaHUS 100aBKU. B mporiecce OnomecTpykuun B MaTeprae
MPOUCXOAAT CTPYKTYpHBIC U XuMH4Yeckue n3MeHenus: MmerogqoM MKC mokazano
MIOJTHOE HMCYE3HOBCHME MOJIOCH MOTJIOMICHUS AT Kpaxmana, T.e. €ro IOJIHas
JIECTPYKIHA ¢ TeueHneM BpeMeHH. [loxocs! normomenus [1D ymMeHbIIMIM cBOTO
WHTEHCHBHOCTB, YTO yKa3bIBacT HA YACTUYHYK JECTPYKIHMIO MaTpuubl. XT3,
BBOAUMSBI B coctaB II0 B xommuectBe 4-10% OT Macchl monuMmepa, BBI3BIBA
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OuoIerpaganyio Naxe MPH HEMPOJOIDKUTEIFHOM dKcroHupoBaHuu (1-12mec.)
(Tabmuua).

CHikeHne (PU3NKO-MEXaHUYECKUX XapaKTEPUCTUK ITOJMMEPHON KOMITO3ULIUI
[13-XT3 nocne 5KCIIOHUPOBAHHS B IOYBE

CocTaB KOMIIO3ULIHHA Bpems CHIKEHHE CBOMCTB, %
OKCIOHHMPOBAHHU | G, MIla g, % Olyss Cusrs
s1, Macc. 1<I[>x</M2 MIla
T19B/] 5, 2,5 2,0 3,3 1,0
TI9B+4% XT3 6 6,7 15 47 1,4
12 9,0 16,7 66,6 2,3
TI9H/+4% XT3 1 1,8 12,6 45 222
TIDH+10% XT3 1 10,4 27,2 41 21,3

Jns [I9B/] nerpanauus nposiBisuiack B OoplIeld cTeneHd, T.K. OH IO
cpaHeHnio ¢ [IIOHJ] xapakrepu3yercss MEHBIIEH YHOPSIIOYCHHOCTHIO
cTpykTyphl. Jerpagauusa I1D mporekana mo MexaHu3My, 3aKIHOYAIOLIEMYCS B
CHIDKCHHU €r0 MOJICKYJSIPHOH Macchl aMOp(U3alMu IOTUMEpa, CHUKCHUH
konudecTBa (pyHKIMOHANBHBIX Tpynn —C-O-C-, CH,, CH; B mommnMepe.

AHaJOTHYHBIE NCCIIEIOBAHU 110 OMOAErpalaliiy IIoJImMepa ¢ T00aBKOH K
Hemy XT3 mposemenst g mnoauctupoia (IIC). VYcranosinen sddext
Jerpalaliiil KOMIIO3UIUH JJa)Ke MPHU SKCIIOHUPOBAHUU €€ B MOYBE B T€UCHUE 2
MECSIIEB: CHI)KEHBI (PH3UKO-MEXaHUYECKHE CBOWCTBA (OCOOECHHO B adpPOOHBIX
YCIIOBHSX), TOSBIJINCH Pa3JIMdHBIE MHUKpPOIS(PEKTH B MaTepHajie: TPEIIHHEL,
pacKoJibl, OdYard 53pO3UH, YTO TaKXKE MOATBEPXkAAeT HAIWYHE Ipolecca
OunoaerpaaaIy.

Taxum obpazom, MIpECTaBICHHEIE pe3yIbTaThI MTO3BOJISIOT
pexomennoBats XT3 B KadecTBe NOOABKH HPH CO3MAHUH OMOIETPaIUPYEeMBIX
nonumepoB. Takue moiauMepsl, cnocoOHble pazpymarbes B OIIC vacTuuHo U
JlaXke MOJTHOCTHI0, Oy IyT CHIMXKATh SKOJIOTHYECKYI0 HAIPSKEHHOCTh PETHOHA.

JI.LH. Oabmanckas, E.H. JIazapeBa, B.B. Eropos, T.M. LleuoeB

OHTeNnbCCKUH TEXHOIOTHIECKUI HHCTUTYT
CapaToBCKOro rocyAapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA

MN3BJIEYEHUE METAJIVIMYECKOI'O HUKEJISL
N3 HUKEJbCOJEPXKAIIEI'O 'AJIbBAHOHIJIAMA
OAO «POBEPT-BOLI-CAPATOB»

W3BectHo, uro ramsBaHonutamel (I'IIl) sABAAIOTCS SKOIOTHYECKH
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OTIACHBIMHU TPOJYKTaMH, CIIOCOOHBIMH 3arpsi3HUTH M0YBY U IPUPOAHBIE BOIBI
TOKCUYHBIMU HOHaMHU TsDKENbIX MeTaioB. C Hawana JEBSHOCTBIX TOJOB B
Poccuun Havanu akTuBHO 3aHuMarbcs ytunuszaunueil I'lll. X ucnonp3yror
MPU M3TOTOBIECHHWHM CTPOUTENIBHBIX MaTEpUaliOB, JOPOXKHBIX IOKPBITHH,
JO0aBISAIOT B LIMXTY MPU  M3FOTOBICHUHM  KpacuTeled, I[UIMEHTOB,
KepaMHUYEeCKOH TIa3ypoBaHHON IIIUTKHU, KEPAM3UTOBOI'O I'PaBUs, KOMIOHEHTOB
9JIEKTPONMTOB OKPAIIMBAHUSA, HCIONB3YIOT KaK CBHIpbE JUIS MOJNyYEHUs
HEOpPraHMYECKUX HOHOOOMEHHBIX MAaTepualioB, B KadeCTBE HAIlOJHUTEIS
MOJIMMEPHBIX KoMmno3uumid u np. [1-3]. IIpu stom mpexamosiaraercs, 4To B
mpolecce mepepaboTKH TsDKEIble METallIbl MEePEeXoIAT B clIabopacTBOPUMEIE
WM HepacTBOpUMBIE coenuHeHHs. OIHAKO B psJie PETHOHOB CTPaHBI
OpraHamMy KOHTPOJISl pealn3alys JaHHBIX CIIOCOOOB HE MOAJCPKUBAETCS, TaK
KaKk Jaleko He BCEe BHUABl IIJIAMOB MPUTOAHBI JUIs MHepepaboTKU MO
yKa3aHHBIM TEXHOJOTHIM, W, KPOME TOTO, OCTAeTCs HEpEIIeHHOW mpobiaeMa
YTHIN3ALHUN MOCTOSTHHO oOpazyomuxcs HOBBIX 00beMoB
ranpBaHooTxonoB. ['1l, coxepxamme OONBIIOE KOJMYECTBO HMOHOB TSDKEINBIX
METaJUIOB, NPH HAXOXICHUH 3((EeKTHBHOTO crocoda Mx nepepaboTKH, MOTYT
CILy’KHUTh NCTOYHUKOM IIOIYYEHHMS IIEHHBIX YEPHBIX M IIBETHBIX METAIIOB. JTO
TeM OoJsiee Ba)KHO, TAaK KaK MCTOIICHHE IPUPOJHBIX PECYPCOB IMPUBOAUT K
MIOCTETIEHHOMY YBEIWYEHHIO CTOUMOCTH TNocneaHux. Hampumep, 1ieHbl Ha Mefb,
HUKEJb, 0JIOBO B TE€YEHHE ITOCIIETHUX JIET HEYKIOHHO pacTyT. B To ke Bpems
MHUIJIHOHBI TOHH yxe umeromuxcs 'l comepxkat no 30% TsokenbIx
METaJUIOB. YUHTBIBas, YTO COCIMHEHMS TSDKEIBIX METAIOB B 3€MHOH KoOpe
COCTaBIISIIOT JECSThIE M JaXKe THICAYHBIC JIOJIM TPOIeHTa, Hcroiab3oBanue ['11I
JUIL TIONMYYEHHS YHCTBIX METaJUIOB WM OKCHAOB C UX IOCIEOYIOIINM
IIPUMEHEHHEM B PA3IWYHBIX OTPACIsIX HApOIHOTO XO3SHCTBA IMPEICTaBISAECTCS
BaXKHBIM U aKTyaJbHBIM [1-3].

B mHacrosmel paboTe wuccleqoBaHa BO3MOXHOCTh H3BICUYEHUS
METaJUINYeCKOTO  HHUKEII B  IMOTCHIHOCTATHYECKOM  peXuMe U3
HUKenbcoaepxamero rampBaHonuiamMa OAO  «PoOepr-bomr-CaparoB» u
00ocHOBaHa IKOHOMHYECKast 3(Q(EKTHBHOCT pa3padaThiBaeMOro mpolecca.

OJIeKTPOXUMHUYECKHE H3MEPEHUS IPOBEICHB IIPH KOMHATHOM
TemnepaType Ha norenuuocrare [1-5848 ¢ 3amuchio pe3ynbTaToB HKCIEPUMEHTA
Ha CaMOIMUIIYINEM IMOTEHLUOMETpPE KCII-4. Pabounm u
BCIIOMOTATEIbHBIM JIEKTPOJAMH CIIY>KIIN IPaUTOBBIE CTEPHKHHU, SNEKTPOAOM
CPaBHEHUS - BOJHBIN XJIOpcepeOpsHbIi aekTpoa (XCD).

Xummaecknit coctaB I'll 6pu1 ompeneneH B akkpeauroBaHHou 1131
npennpusitiust OAO «Pobept-bom-CapaTtosy (Taba. 1).

B o0CHOBy TEXHOMOTMH U3BICUEHHS HUKENIS TIOJOXKCHBI CIEIyIOIIne
OIepaIHN:

* BBIIIEJAYNBAHNE HUKEISI KOHIIEHTPUPOBAHHOM CEPHON KHCIIOTOH;

* BBIJCIICHHE METaNIMUECKOro HHKels W3 Ccyiabdara HHUKENsS Ha
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Fpa(i)I/ITOBOM DJICKTPOAC B HOTCHUUOCTATUYCCKOM PCKUME, IPpU NOTECHIHUATIC
OJIHM3KOM K MOTCHI ATy €0 BbIACICHUA.

Tab6mwa 1
JlaHHBIE 110 QHATUTHYECKOMY KOHTPOJIIO IIIJIAMOBOTO OCajIKa
HanmMeHnoBanue omnpeaensieMoro nokaaTesns Coneprxanue, %
BJIQ)KHOCTh 62
HOHBI LIMHKA 0,58
HWOHBI ME/IH 0,003
HOHBI HUKEJIS 44
HMOHBI JKeJie3a 0,67
XJIOPHU/I- HOHBI HIDKe npenesioB ooHapyxerus (HI1O)
Cynb(aT-HOHBI 6,4
HMOHBI XpOMa HITO

IMorenmmonunammdeckas kpusas (I1JIK), momydeHHas Tpu CKOPOCTH
pa3BepTkn moreHimana (V,) Ha TrpauUTOBOM 3JIEKTpOAE B 3KCTPAKTE
CEpHOKHCIOTHOTO HUKEIbCOJEepIKaIllero pacTsopa, uisiedeHHoro us I'lll OAO
«Pobept-bom-CaparoBy» (pHCYHOK), XapaKTepHU3yeTCs HECKOIBKUMHU yIacTKaMH
W3MEHEHHs BEIUYMHBl KaTOJHOro ToKa. HayanmpHBIM y4acTOK pE3KOro
CHW)KEHHsI TUTOTHOCTH TOKa OT 9 110 6,5 MA/cM’ XapakTepeH Iis MpOIeccoB
pa3pyIICHHs COMBBATOKOMILIEKCOB Ni*" KOMITOHECHTAMH SIEKTPOIATA.

imMA/cm2

10

o 100 200 300 400 500 600 700 800 900
SEmB

[Norenmmonnnamuyeckas kpusas (Vp=20 mB/c),
[OJTy4eHHas! Ha TPaUTOBOM 3JIEKTPO/IC B CEPHOKUCIOTHOM HHUKEJIbCOICPIKAIeM
pactBope Ha ocHoBe I'lll OAO «Pobept-bou-Caparosy

IIuk 1rorHOocTH TOKa B oOmactu mnoredHumanoB 470-550 wmB
XapaKTepu3yeT MPUCYTCTBUE KAaTHOHOB Ni*' B pacTBOpe DSJEKTPOJIHWTA B
HECOJIbBATUPOBAaHHOM BWIE B JOCTATOYHO BBICOKUX KOHUEHTPALUAX.
IMocnenyromee  CHMKEHHE  CKOPOCTH  MpOIECCa,  XapaKTepU3yroIleecs
YMEHBIIIEHUEM BEIMYMHBI KaTOMHOTO TOKA, YKa3bIBaeT Ha 0OCTHEHHE pacTBOpa
HukeneM. B oOnactu mnorteHuuanoB otpuuarenshHee - 800 MB mpormecc
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COIIPOBOX/IAETCS Pa3JIOKEHHEM BOJIbI U BHIZIETIEHHEM HA KaTOJIE BOAOPO/a.

Ha ocnoBe ananmuza I1/IK nHamu Oblia BeIOpaHa 00J1acTh IOTEHLMATIOB
Beieniennss Hukenss ot -400 mo -500 mB. Tlocme »storo st BBIOOpa
ONTHMAaJbHBIX  YCIOBMH  W3BJICUCHHS  MeTalla  CHUMald  CEpHI0
MIOTCHIIMOCTATUYECKUX KPUBBIX IIPU BBIOPAHHBIX BEJIMYHMHAX IOTECHLIUANIOB
KaTOJHOW Mmojsipu3anuu, OJU3KUX K MoTeHnuany BeigeneHus nukens (E,= - 250
MB oTHOCHTENEHO HOpMaBHOTO BOomOpoaHOro win - 473 MB otH. XCD) - E
MB: - 400, 425, 450, 473, 500. ITony4yeHHblE MOTEHLUHOCTATUYECKUE KPUBBIC
AQHATM3UPOBAIIM WM  ONpPEIE/SUIM MyTeM MHTEIPUPOBAHUS MOJ  KPHBOU
CyMMapHyo eMKocTh (Q, MA*d), 3aTpaueHHYIO Ha BbIIeNeHHE HUKeTI Q =X (Aj
* At), (T1e j — TIOTHOCTB TOKa, MA/cyM’; t — BpeMs, 3aTpaueHHOE Ha MPOIECC
BBIJICTICHUS HUKENs, w). 3Has BEJIMYMHY EMKOCTH, 1o 3akoHy M. dapanes
oIpeAessu Maccy (m, I') BBLAGIUBIIETOCsS Ha KaToje Bemecteam = - Q = q-
jo t, (tae g= 1.095 2/A*y — smextpoxumudeckmii skBuBanentT Ni 2*). Bruto
YCTaHOBJIICHO, YTO HamOoJee BBICOKAs CKOPOCTb IIPOLEcCa W EMKOCTh MpH
M3BJICUCHUN HUKENS OTy4eHbl IpH noteHuuane -473 mB (Tab:mn.2).

Tabmvua 2
CpaBHUTENBHbBIE JJAHHBIE IO U3BJICYCHUIO HUKEIS U3 0HON ToHHBI [ 111
OAO «Pobept — bour — CapaToB» mpu pa3nTHUHBIX MOTEHIMATIAX KATOAHOW MOJSpU3aIlII

En,MB 400 450 473 500

my; KT 15 27 92 25

OKOHOMHYECKOe 000CHOBaHHE
CornacHo KOTHPOBKE IIBETHBIX METAIIOB Ha JIOHAOHCKOH OMpKe LIeHBI Ha
okTA6ps 2006 r. coctaBmsumy B pommtapax CIIA 3a 1 T meramna: Hukens-37,7
TBIC., TUHK — 3,8 ThIC., 0J10BO — 9,7 ThIC., cBUHEN — 1,5 ThIC.[4].
VYunteiBast, uto Ha OAO «Pobepr-bom-CaparoB» exeromso odpaszyercs
oxosio 200 toun I'lll, u3 xoTOpBIX MOXHO H3BNeYb 18,4 T HuUKems, MPUOBLIH
COCTaBWT:

18,4t - 37700$ =693 680 $.
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npombliIeHHOCTs Pocenn.-2007.- Ne6.- C. 24-26.

H.A. Ilnacrununa, B.U. I'puneBuy

'OV BIIO VBaHoBcKHit rocy1apCTBEHHBIN XMMHAKO-TEXHOIOTHIECKUI
YHHBEPCUTET

IVIABSMOXUMHUYECKASA OYUCTKA JIUBHEBOI'O CTOKA
C CEJIMTEBHOM TEPPUTOPUA

IIoBepXHOCTHBIM CTOK C CeNIUTEOHBIX TEPPUTOPUH U  IUIONIANOK
MPENPHUATHI SBISETCS OJHAM M3 HMHTCHCHUBHBIX HCTOYHHMKOB 3arps3HEHUS
OKpY KAlOIEH cpelsl PasIMuHBIMH IPUMECSMH NPHPOJHOTO M TEXHOTE€HHOTO
mpoucxoxaeHus. BogHsim 3akoHonaTenscTBOM P® 3amperaercs cOpachiBaTh B
BOJHBIE OOBEKTHl HE OUYHUILCHHBIE O YCTAaHOBJIEHHBIX HOPMATHUBOB JIOXKJEBHIE,
TaJble W TOJIMBOYHBIC BOIBI, OPTraHW30BAHHO OTBOAWMBIE C CEIMTEOHBIX
TEPPUTOPUIA U MIOMANOK HpeAnpusTHid. OpraHudueckue 3arpsi3HUTENH, TaKue
KaK MEeCTHLUbl, CHHTETUYEeCKHE MOBEepXHOCTHO-akTUBHBIEe BemecTBa (CIIAB),
¢eHonbl U HEPTENMpPOLYKTHI, OTHOCSTCS K IPHOPUTETHBIM 3aTPSI3HSIONINM
BemiecTBaM. Tak, B OOJNBIIMHCTBE ITOBEPXHOCTHBIX BOJOEMOB JIBaHOBCKOM
obnacTH cpeqHee coepkaHue He(TeNpOAyKTOB MPEBHIMIAET B 8 pa3 BEIHUHHY
ITOK, [1].

[IpumensieMbIe Ha MTPAKTHKE METOBI M CIIOCOOBI yIaJICHHUS OPTaHMIECKUX
BEIIECTB, XOTS U MO3BOJISAIOT CHIDKATh X KOHLIEHTPALUH B 3arpsA3HEHHBIX BOAAX
JO JIOMyCTUMBIX, OJHAKO, KaK TIIPaBUJIO, HUX 3KOJIOr0-3KOHOMHUYECKast
3¢ GEeKTUBHOCTh 3HAYUTENBHO HU3KAa. Il03TOMY MOMCK HOBBIX, 3((HEKTUBHBIX
CIOCOOOB  OYMCTKM CTOYHBIX BOJA SIBISIETCS akTyanbHbIM. OgHHM U3
NIEPCTICKTUBHBIX HANpPaBICHUH PEUICHHsS 3KOJOTMYECKHX HpoOJeM sBIsIETCS
MPUMEHEHUE METOJ0B XMMHHU BbICOKUX sHepruil (XBJ) [2]. Merogsr XBO
XapaKTepU3YITCs BBICOKOH 3¢ GEKTHBHOCTHIO 00e3BpeKMBAHUL
o0pabaTtsiBacMbIX coennHeHHH. K Hanbosee mepcrieKTHBHBIM METOJaM OYHCTKU
BOJbl, NPUMEHUMBIM, HalpHMep, AN MOBEPXHOCTHBIX CTOKOB, TO €CTh A
CHCTEM C BeCbMa CJIOXXHBIM H HEMOCTOSHHBIM KaueCTBEHHBIM COCTaBOM,
OTHOCST WCIOJB30BAaHNE HEPAaBHOBECHOW Ta30pa3psmHON IUIa3MBI 0aphEepHOTO
paspsiza.

B nmaHHO#l paboTe mpeacTaBieHbl JaHHBIE MO IUIA3MOXUMHYECKOM
00paboTKe JTMBHEBOTO CTOKA C ceNUTeOHOH TeppuTOpHH T. MIBaHOBO.

OO6paboTKy JTMBHEBOTO CTOKa IPOBOAMIN B PEAaKTOpE C KOAKCHAIbHBIM
PacHoNoKeHNEM IEKTPOAOB TIPH aTMoc(epHOM AaBieHun. baphepHbIil paszpsn
BO30YKIaJICs MPHIIOKEHUEM TIEPEMEHHOr0 HampspkeHHs 16 kB ¢ wacTtoToit 50
I'm. OOpaboTky CTOKa TIPOBONWIM Kak B TIPUCYTCTBUU COCIMHEHUH,
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MPOsBIIOMNX KatanmuTHdeckue cpoiictBa (meton CIIKII — coBmemeHHBIIH
MJIa3MEHHO-KaTaTUTUYeCKUil mporecc), Tak u 0e3 Hux (meron IIBP —
MIOBEPXHOCTHO-0apbhepHBIH paspsa). B mepBoM ciydae B 30HY TOPEHUS ILIa3MBbI
BBOJMJIM KaTaJiu3aTop Ha ocHOBe okcuzaa tutana (TiOy).

3HaveHHUs] KAYCCTBEHHBIX IIOKA3aTeNe, XapaKTEePU3YIOIIUX COCTaB
HCXOIHON 1 00pabOTaHHO# BOJBI, ONPEACIIINCH 0 CTAaHIAPTHBIM METOJUKAM
aHaJlM3a MOBEPXHOCTHBIX W CTOYHBIX BOJ. TOKCHYECKOE IEHCTBHE PacTBOPOB
OIIPEEISIOCh METOJIOM OMOTECTHPOBaHHS (TecT-00beKT — Daphnia Magna), a
TaKXKe paCUeTHBIM METOJIOM (pacyeT MOTeHIMaIbHOi TokcuuaHocTH — [1T).

Jus OLICHKH s dexTuBHOCTH  pabOTHI I1a3MOXUMUYECKOIO
00opymoBaHHs OBUIO MPOBEIACHO HUCCIICOBAHUE 110 OYUCTKE JTUBHEBOTO CTOKA C
cenmuteOHOM TeppuTopuu . FiBaHOBO. COCTaB BOIBI IPE/ICTABIICH B TAOIHIIC.

Vi3MeHeHHe KOHIGHTpAIU# 3arpsA3HSIONMX BELIECTB JMBHEBOTO CTOKA
¢ cenuTeOHOM TEPPUTOPHH NIPH ero 00paboTKe MIIa3MOXUMHYECKUMH METOAAMH

TTokasarens IAK, x, mr/n | 1o 06paboTkH, [ocne o6padotku, Cj, Mr/n
C;, Mr/n I16P CIIKII (TiO,)

HeTenpOLYKThI 0,05 14,10 2,02 1,465

dhenon 0,001 0,657 0,078 0,084

CIIAB 0,028 0,263 0,132 0,126
dopmanbaerus 0,25 0,181 4,03 4,32
KK 0,01 0 2,97 4,86

XIIK 15 80,8 52,4 47,6

Cr 300 3,55 3,19 2,66

AKT.XJI0p OTCYT. - 0,148 0,152

NOy 0,08 - - -

NO5y 40,0 2,21 1,49 1,53
NH4" 0,5 0,013 0,015 0,015
HCO;5 6,96 11,40 13,28

pH 6-8 7,40 7,95 7,86
TT=Y(C/TIIK)) 955 440 620

Bo Bcex citydasx O4YHUCTKH CTOKOB OT OPTaHMYECKUX COCTUHCHUI IepBOit
CTafguell SBIACTCSd MEXaHWYeCKas OYMCTKA, NpEeJHA3HAuYCHHAS UL yIaJICHHS
B3Beceld M aucrepcHo-koutouAHbix vactuil [3]. CopmepkaHue B3BEIICHHBIX
BEIIECTB B aHAIM3UPYEMOM CTOKe cocTaBisier 508 mr/n. /laHHas BemMYuHA HE
MpeBBIIIAeT HOPMUPYEMOro 3HA4eHUS JOmycTuMoro mns cOpoca B
ropxoiexrop [4]. KommdecTBo kucmopoaa, M3pacxof0BaHHOE B ONpPeAeIeHHBII
MPOMEXYTOK BPEMEHH B IpoIecce a’dpoOHOr0 OHMOXHMHYECKOTO OKHCICHUS
OpPTraHMYEeCKUX BEIIECTB, cojepxkamuxcs B uccaenyemoi Boxe (BIIK) no
IUTa3MOXUMHIECKOH 00paboTKH paBHO, 13 MI/1, a yxe mocie 00paboTku BOIHI B
CIIKII u I1BP BIIK(, B cpenHeM CHU3MIIOCH TIOYTH B 5 pas.

AHamu3 TaONMIBl TOKA3bIBACT, YTO KOHIICHTPAIMd OOJBITMHCTBA
aQHAIM3UPYEMBIX COENWHEHWH (B YacCTHOCTH, He(TEmpoAyKTOB, (HEeHOJIOB,
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CIIAB) ymenbmaercs mocie o0OpaboTKu JMBHEBOro croka kak B IIBP, Tak u
CIIKII. OnHako xoHUEHTpaus GopManbaernia 1 0JJHOOCHOBHBIX KapOOHOBBIX
xucnoT (KK) yBennumBaeTcs, 4To He yIUBHTENIBHO, IIOCKOJIBKY OHHU SIBSITIOTCS
MIPOJYKTaMH paclana 0ojee CI0KHBIX OPraHMIEeCKUX MOJIEKYJL.

HecmoTpss Ha BbICOKME HauyanbHble KOHIEHTPAlUU (OTHOCUTEIBHO
INJK,x)  OpraHMuecKMX  COCJAWHEHHH,  3(P(EKTHBHOCT  Pa3TOKEHHUS
OONBIIMHCTBA M3 HHUX OCTAeTCs JOCTaTOYHO BBICOKOH, a HWMEHHO IO
Hedrenponykram u Qenonam 87 %, mo CIIAB 50 %. JloctaTo4HO BBICOKHE
CTEIEHH PA3JI0KEHUS] OPraHMYEeCKUX COCIMHEHUH MOATBEPXKAAIOT TOT (HaKT, 4TO
IUTa3MOXUMUYECKHE METOJBl MOXHO HCIONIB30BAaTh AN OYHCTKH BOZBI OT
BBICOKOTOKCHYHBIX coeluHeHuil. [Ipn BBeAeHNM B 30HY IUIa3MBbl KaTaausaTropa
CTENEHb Pa3NoKEHHUs TPYAHOOKHUCISIEMBIX OPraHUMYECKHX MOJIEKYI BBILIE, YEM
npu BozaercTBuu IIBP. Kpome Toro, xoHueHTpanus 6ukapOOHAT-HOHA IOCIE
CIIKII Bo3pocna B 2 pasa, a mpu [IBP — B 1,6 pa3za. 3nauenne XIIK Tarke
CHHM3MJIOCH IO CPAaBHEHHUIO C HAYaJIbHBIM 3HaYEHUEM B CpelHEM B 1,6 pa3a.

Onenka noreHunuansHoil TokcuuHoctu (IIT) moxassiBaer, uTo mocie
00paboTKM JIMBHEBOTO CTOKA IUTa3MOXMMHYECKHMH METOJaMH TOKCHYHOCTH
CHIDKaeTCs B cpeiHeM B 2 pasza. Takum oOpa3om, Jake ¢ y4eTOM OCTaTOYHOTO
COZIepXKaHMs IIOJUIIOTAHTOB DA3JIMYHON MPUPOABI B 0OpPabOTAaHHBIX BOAAX,
npumenenue CIIKII u I1BP mis ouncTky, mo kpaiHeld mMepe, TUBHEBBIX CTOKOB
MOKET MMETh XOPOIIHNE TEPCIEKTHBH. TOKCHYHOCTh JMBHEBOTO CTOKA IIOCIIE
o6pabotku B TIBP m CIIKII Takxke omeHHWBaiach METOAOM OHOTECTHPOBAHHMS.
PesynbraTel OuoTecTHpoBaHHS HEe 00pabOTaHHOW B IIa3Me MPOOBI MOKa3ally,
yto 60 % TecT-opraHn3MoB morudaer B TeueHue 70 4, T.e. JTMBHEBBI CTOK
OKa3BIBaCT OCTPOE TOKCHYECKOE [eHCTBHE HAa TECT — OpraHm3Mel. [locie
ob6pabotkn ctoka B IIBP m CIIKII peructpupyercs OTCYTCTBHE OCTPOTO
TOKCHYECKOT0 JeHCTBHsI MPOO BOABI HAa TECT-O0BEKTH! (TOKCUYHOCTh CHUXKAETCS
MIPUMEPHO B 2 pa3a).

[omy4yennsle B Xome pabOTBl JaHHBIE  CBUAETEIBCTBYIOT 00
s¢pextuBHOCTH Hmcnonb3oBaHus [IBP w  CIIKII u BO3MOXHOCTH HX
NPUMEHEHUs] B pealbHBIX YycioBHAX. IlokazaHO, YTO MIa3MOXHUMHUYECKUE
METOABI MOKHO HCIIOJB30BaTh JJISI OYMCTKH CTOYHBIX BOJ OT KPHUTEPHATBHBIX
3arpsi3HATENEH.
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10.C. ITommkapnosa, B.A. /KyiikoBa, H.I'. Cepreesa
HumxHerarunbckas rocy1apcTBEHHAs! COLMANBHO-TIEJaroruueckas akaieMus

HCCJIEJJOBAHUE COPBIIMOHHOM CIIOCOBHOCTH
CUJINKATEJISA, MOAU®ULTNPOBAHHOT O CuS

Ha coBpemeHHOM »3Tame ancOpOIIOHHBIE METOIBI C HCIONB30BAaHHUEM
MOTU(PHUIUPOBAHHBIX AJCOPOCHTOB SBIISIOTCS COCTABHOM YaCThIO MHOTHX
TEXHOJOTMYECKUX TMPOIECCOB PA3JIMYHBIX IMPOMBIIUICHHBIX MPEIIPUATHH U
JIeXKaT B OCHOBE Hay4YHBIX MCCIICJOBAHUH, IIOCBSIICHHBIX H3YUYEHHIO HX CBOMCTB.
CoBepIICHCTBOBAaHUE TBEPABIX IHUCIIEPCHBIX MAaTepHalioB HMeeT OOoJbIIie
MEPCICKTUBEL, IOTOMY YTO CO3JaHHE HOBBIX, BBICOKOTEXHOJIOTHYHBIX
MOTU(DHUIUPOBAHHBIX ~ aJCOPOCHTOB CIOCOOCTBYET YIYYIICHHIO KadecTBa
paboTHI OYMCTHBIX COOPYKECHUI.

Ienpro Hamel paboOThI OBIJIO WCCIIEOBAHNE COPOIIMOHHOMN CIIOCOOHOCTH
criKarelrsi, MmoaudunupoBanHoro cynbdunom meau (11, monamu xenesa (111),
maprania (I1), kanerus u maraus (11).

B pabGore OBIIM WCHONB30BAaHEI METOABI  CHEKTPO(HOTOMETPUHU
(ompeneneHue MOHOB JKelle3a U MapraHIia) ¢ MPUMEHEHHEM CIIEKTpOoQoToMeTpa
C®-2000, KOMIUIEKCOHOMETPUUECKUH (U ONpenesieHHs >KEeCTKOCTU BOJBI),
HomoMeTpHUecKHi (OTpeiesieHie HOHOB MEH).

Mertonuka 3KCIIeprIMEeHTa 3aKIII0Yanach B MOCIEI0BATEIHHOM MTOTYyYCHUT
crmukaresst H-opMel IyTeM ero O4MCTKH B PACTBOPE COJSTHOM KHCIIOTHI, 3aTeM
Cu-dopmbl B BHe aMMHaqHOT0 KomIutiekca, 1 CuS-(opMbl ¢ ncroiabp3oBaHUEM
pacTBopa THOMO4YEBHHEI. lIporecc ancopOuuu COMPOBOXKIAICS 3aMETHBIM
yMeHbIleHHeM pH pacTBOpoB W KOHIEHTpaIMM HOHOB Menu. KommdgecTBo
aJIcOpOMpPOBaHHON MEIH HCCIIEIOBa METOJAOM HOJOMETpHH. B OCHOBe Takux
IIPEBPALICHUIT JIeKaT CIICAYIOIINE PEaKIIUH:

= sioH +[cu(NH,), JOm), = siolcu(NH ), Jom), + H",

rae HsSiOﬁ - CWJIaHOJIbHAsl TPyNNa Ha MOBEpXHOCTH ancopbenta H-dopmsr,
|l siolcu(NH), Y OH), + CS(NH,), =|||= SiOCuS + H,CN, + NH, + 2H,0.
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[ony4eHHBIE MOTU(PHIMPOBAHHBIA CHIIMKArelnb WCIONh30BATA B
KayecTBE  HOBOrO  ajJcopOeHTa Uil  OYUCTKM  TEXHHYECKOH  BOABI
METaJUTypTU9ecKOTro 3aBOJa.

B xone mampHeWIIero sKCIieprMeHTa ObLIa IPOBEpeHa ancopOIMOHHAs
CrocoOHOCTh UCClIeqyeMoro cuiukaresist Ha nonsl xxkenesa (II1I), mapranua (I1),
xaneius ¥ maraus (II), comepkammecs: B TexHU4Yeckor Boje, B3sToi Ha OAO
Metamnyprudeckuii 3aBoq uM. A.K. Ceposa, FOxH0-COCEBHHCKOM B0/103200pe
(FOCB). [daHHBII 00BEKT HaXOmUTCA 3a 4epTodl Topoma, B 10 kM OT mocC.
Mensukuno. Bxorouaer 4 CKBaXKWHBI, HaxOJsIIHecs Jpyr OT Jpyra Ha
paccrosHuH 1 KM, OTKysAa Boja ITyOHMHHBIMH HAacocaMH IOAaeTcs B (IIBTPHI
Yyepe3 TOBBICHTENBbHYIO OamHio. J[lamee Boma TpOXOOWT dYepe3 TpH
(GWIBTPyONINE yCTAaHOBKH, 3allOJIHCHHBIC KBapLEBBIM MECKOM C IHAMETPOM
3epeH 20 mm. IIpombiBka QuiIbTpOB mHpoBOIUTCS pa3 B 2 JHA IIyTeM
B3MYUYMBAHHS OCEBIIETO Ocaika. ['ps3Has BoJa IOCIE MPOMBIBKH (DHIIBTPOB
CIIUBACTCS Ha MJIOBBIC OTCTOMHUKH.

Bopma, mpomenmas depe3 (GHIBTPYIONIME YCTaHOBKH, ITOCTYIIAeT B
HaKONUTENBHBIH pe3epByap, OTKyAa — Ha OaKTepHIHIHYIO YCTaHOBKY.
[Mocnennss mpeacTaBIseT cOO0H TPH JTaMIIBl — 00TydaTesl.

OunmieHHass TakUM 00pa3oM BOJa TMOJAaeTcs Ha 3aBOA B KadecTBe
TexHHUeckoi. HecMOTpsl Ha ONHCAHHYIO CXeMy OYHCTKHU, BOJA COAEPKUT HOHBI
BBINIEYKA3aHHBIX METAJUIOB, YTO SBJSIETCS OONBIION mpoOimemoit  mms
HCTIONIE30BAHMS €€ B TANBHEHIIHX [ENAX.

TexHUYeCKyIO BOILY MPOITY CKaJIH qepe3 CHITHKArelb,
MoudunupoanHslit CuS, mocie 4yero ucciegoBalid KOHIEHTPALUIO METaIOB.
Pe3ynpTaThl SKCIIEpUMEHTA TIPEICTABICHBI B TAOJHIIE.

CopeprkaHue uccieyeMbIX METAIJIOB B BOJE 10 U mociie aacopOiun B cpaBHeHnH ¢ [1/1K

OnpenensieMblid Copnepxanue, Mr/i MAK, mr/n (1)
MeTaI JI0 OYHCTKH II0CJIE OYUCTKU
Fe 0,09 0,07 0,30
Mn 5,32 2,20 0,10
Ca 40,0 40,0 3,50
Mg 9,60 7,28 20,0

W3 Tabmuuel clienyer, 4YTO TOJNYYEHHBIH aJCOpPOCHT IO-pa3HOMY
copbupyeT uccieayeMble METalIbl, YTO CBsI3aHO ¢ ero crpoeHueM. Haumbomee
3¢ dexkTHBHO COpOMpPYIOTCS B IIEJNOM JKEJe30, MapraHel] W MarHui. MoHsl
Kalblus He copOMpOBalNCh, YTO, BEPOSATHO, CBSI3aHO C W30MpATENbHBIM
XapakTepoM ancopbenTta. B uccnenyemoit Boge B cpaBHeHuu ¢ Hopmamu [1J1K
JUIsl IMTHEBOM BOJBI MOHBI XK€EJIe3a U MarHusl HUKE JJOIIyCTUMBIX KOHLIEHTPALUH,
Yero Helb3sl CKa3aTh 00 MOHAX KaJbLUs M MapraHIa.
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Takum o0pa3om, HCHONB3YsT MOAU(UIMPOBAHHBIH CHIIMKAreiab, MOXHO
MIOHU3UTH COJIEPKAHUE HOHOB JKeJle3a, MapraHila ¥ MarHusl B TEXHUYECKOH BOJIE
1 MCIIOIB30BAaTh €€ B IPOM3BOJCTBEHHBIX M HKOJOTHIECKUX IEIIAX.
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Boennas akageMus paHalliOHHON, XUMUYECKON U OMOIOTHUECKOM 3alUThI
nM. Mapmaina Cosetckoro Coroza C.K. Tumomenko, r. Koctpoma

AJIBTEPHATUBHBIE IYTHU YTUJIN3AIIUU BPEJHBIX
XJTAJAT'EHTOB

Cpemu  Oonpmioro MHOroodOpasms —(ropcomepkammx COSIUHCHU,
COCTAaBISIIOIIMX B HACTOSIIEe  BpeMs  CaMOCTOSATENbHBIM  paszen
(TOpopraHuuecKol XUMHH, (TOPYIJIEPOAbl 3aHUMAIOT OIHO W3 BAXKHEHIINX
mect. [IpucyrcTBre (ropa B XMMHYECKHX COCOMHEHHSAX IO3BOJSET CO31aBaTh
MaTepHaNbl ¢ HOBBIMH, HEOOBIYHBIMH CBOWCTBAMH, PACIIUPSICT BO3MOXXHOCTH
MoAMGUKAMK yKE HU3BECTHBIX MaTepuaiioB. DTOpyriepojpl, cojaepiKalue
ximop, OpoM w® WO, CrpyNIUpPOBAaHHBIE B  ONpPEAENEHHBIH  Kiacc
(TOpPOpPraHUIECKUX COCITUHEHHUH, TaK Ha3blBaeMble (DPEOHBI, HAILTH MIMPOKOE
MpUMEHEHUE Oyarojaps CBOMM IIPEUMYIISCTBAM B CPAaBHCHHU C JAPYTHMHU
BEIIECTBAMH, MCIOIB3YyeMBIMH B JTHX ke Iensx. OnxHako HeoOIyMaHHO
IMPOKOE PHIMEHEHNE YKa3aHHBIX COCIWHEHHH, B TIEPBYIO OUepeab B KaUeCTBE
XJIQJIOATCHTOB  PACTBOPUTENICH, MOIOIIMX CPEICTB, HX HCIOJIb30BAaHHE B
MEIUIIHE U KOCMETHUKE, IS TYLICHUS TTOXKAPOB | T. JI. MPUBEIO K HAKOIUICHHUIO
JAHHBIX BEIIECTB B BEPXHUX CIOAX aTMOC(hephl M YCYIyOHWIO SKOJOTHIECKYIO
npoOiieMy. Hanboee omacHBI B 3TOM IUIaHE TakWe Mapku (peoHOB Kak R-12,
R-113, R-114, R-115, R-13B1, R-121B2, R-114B2, xotopsle, Kak yCTaHOBJIEHO,
o0namaroT HambOoyee 3HAUUTENLHOW O30HOpa3pyHIAoNell CrOoCOOHOCTHIO.
Cornacio MoHpeanbckoMy mpoTokony (1987 T.), wHcmoib30BaHUE OSTHX
(hpeoHOB OBUTO 3ampemnieHo, U ¢ 1995 romxa oHM JAODKHBI OBUTH OBITH CHATHI C
IIPOU3BOJICTBA. B TO ke BpeMs Halllell IPOMBIIIIEHHOCTBIO 33 MPOIIEIINE TObI
ObutH HapaOOTaHBI 3HAYMTENBHBIC 3aachl psja (PEOHOB ITAHHOTO THIIA,
XpaHEeHHE KOTOPHIX TakKe MPEeICTaBISEeT SKOJIOTHYECKYI0 OMTAaCHOCTh. B CBs3M C
STHM Tpo0ieMa JTUKBUAAINH OJOOHBIX ()PEOHOB B HACTOSIIECE BPEMS SBISIETCS
CJIOKHOH 3amaueil, koTopas TpeOyeT OONBIINX MaTepHaTbHBIX M (MHAHCOBBIX
3arpar.

307



[lepcrieKTHBHBIM IyTeM YTHIM3aUU (PEOHOB SIBISETCS MX KOHBEPCHS B
9KOJIOTMYECKH Oe30macHble  IaJoreH(TOpyrJIepoJHbIe COCOUHEHUS. ITH
BEIIECTBA, B CBOIO OYEpeIb, MOTYT HCIOJNB30BATHCS B KA4ECTBE HMCXOMHBIX
TIOJTYTIPOLYKTOB JUIsl CHHTE3a Pa3IMYHBIX (PTOPOIIACTOB M APYTUX COCIMHEHHUH,
00N1aAaloMKX LENbIM PSIIOM YHUKAIbHBIX CBOICTB: JErKOH COKMMAEMOCTBIO TI0
JIaBJICHHEM, TEIUIOYCTOMUMBOCTBIO, OTCYTCTBHEM TOPIOYECTH, CTOMKOCTBIO K
KOpPPO3MH, a TaKKe Pa3INYHBIMU IPOSBICHUAMH OHOJIOTHMYECKON aKTUBHOCTH.
COBOKYITHOCTD TIEPEYMCIICHHBIX YHUKAJIBHBIX CBOMCTB MOJOOHBIX BEIIECTB
o0ecredynBaeT LIMPOKHE MEPCHEKTUBBl MX MPUMEHEHHsS B CaMbIX Pa3IHYHBIX
MPUKIAJHBIX O0NacTSIX — OT TEXHMKH N0 MEJUUUHBI. Tak, Hampumep, IyTeM
MONMMMEpH3aiy  TPU(GTOPXIOPITHIEHA B HACTOSIIEE BPEMsI CHHTE3UPOBAHEI
BS3KHE MaTepualbl, KOTOpPbIe MOIyT OBITh HCIIONB30BaHEI B KauyecTBe
CMa304HBIX M OXJaxjaroIux xkuakocrel. Ha ocHoBe QropyrieponHsIx
COCAMHEHHH TIONyYeHBI BBICOKOA((EKTUBHBIC OXIAXKAAIOMNE JKUIKOCTH H
orHeracamue cMmecd. [Ipenmomaraercd, 4YTO HPOM3BOAHBIE HEKOTOPBIX
¢dTopxnopyrinepoaubix coeaunennii, B yactnoctt CHCLCF,OH u CF,CHCLBE,
MOTYT OBITP HCIIONB30BAaHBl B KAadeCTBE IPEHapaToB IS HWHTAIALHOHHOTO
Hapko3a. Hamu npoBezieHO TeopeTHIecKoe 1 SKCIIEPUMEHTaIbHOE 000CHOBAHHUE
YTHIIN3aLUH ¥ IEpepadOTKU B Ta0OPATOPHBIX YCIOBHUAX IKOJIOTHIECKH OMACHBIX
(peoHOB B CHIpbE /IS OPraHUYECKOTO CHHTE3a MOJIE3HBIX M HKOJIOTHYECKU
6e30macHBIX (TOPYTIEPOTHBIX XUMUIECKUX COSANHEHUH.

Jnst peanu3anuy MOCTABJICHHON Ienu OBUI MPOBEACH CHHTE3 W aHAIN3
CBOMCTB MPAKTHYECKH 3HAYUMBIX, HO MAJl0 UCCIEJOBAaHHBIX B XMMHUYECKOM H
(hU3MONTOTHYECKOM OTHOIICHHH OpoMmcoaepkamux xjgagoHoB R114B2 u
R123B2. PaccmarpuBas (peoHBI B KadecTBE MCXOAHBIX IOIYIPOIYKTOB
OPraHUYECKOr0 CHHTE3a, HEOOXOJMMO OTMETUTh UX WHEPTHOCTh MO CPaBHEHUIO
C OOBIYHBIMH YyrieBojopoJaMH. B To xe Bpemsa it OpoMcoiepikaInux
¢peonoB, mpexae Bcero Takmx kak R114B2 (BrCF,CF,Br) u RI123B2
(BrFCHCF,Br), xapakTepHBl peakIii C HEKOTOPHIMH BBICOKOAKTHBHBIMH
peareHtamu. M3 nuTepaTypHBIX JaHHBIX W3BECTHO, YTO PEakuuu (PEOHOB C
JIKOTONSTAMU  ILIENIOYHBIX MeTalaoB, mo CBapTcy, MaJlOJOCTYHHBI JUIs
ITMUPOKOTO MPOMBIIIIICHHOTO pUMeHEHHs. [103TOMy MBI ITOTIBITAINCH 3aMEHUTh
QJIKOTOJISAITHI Ha CIIMPTOBO-IETIOYHBIE CMECH, YTO MOIJIO OBl B JaJIbHEHIIEM
MI03BOJIUTh Pa3pabaThIBaTh JOCTATOYHO TEXHOJOTHYECKUE IPOMBIIIICHHBIC
cnocoObl monydeHus: ¢propconepxamux 3pupoB. Tak, HAMH TOKa3aHO, YTO C
Beicokoil koHBepcueil xmanon BrCF,CF,Br pearupyer ¢ wu30mpomnmioBbIM
CIIUPTOM B M30BITKE I'MAPOOKUCH KajHs. B KauecTBe KOHEYHOTO IPOAYKTa OBLI
BBIJIeTIEH 1,2 - TUN30NPOIMIOBBI 3(up TeTpadTopITaHa:

BrCFZCFzBﬁ- HOCH(CH3)2 -> [-CFQOCH(CH3)2 ] (1)

YCTaHOBIEHO, UTO IIEJIOYHOW THAPONU3 MOCIEOHETO TPUBOAUT K
00pa30BaHMIO HATPHUEBOH cOM OPOMQTOPYKCYCHOH KHCIIOTHI, @ PeakiueH ero ¢
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CEpHOH KUCIIOTOH BbIJeNeHa OpOMPTOPYKCYCHAS KUCIOTa — CJIerKa JbIMsIIasics
MAacCIISTHUCTast AKUJIKOCTh ¢ TeMmeparypoit kunenus 183°C:

NaOH H,S0,
BrFCHCOOCH; — BrFCHCOONa — BrFCHCOOH 2)

W3 nubpomreTtpadTopaTaHa U GTOPCYIb(aTXIOpa B MATKHX YCIOBHUAX U
cootHoureHnu 1:1 ObuT BEIENEH ¢ BbIXomoM Ooiee 70% 1-6Gpom-2-dropcynbd-
TeTpad)TOpITaH:

BI'CFzBI'CFz + CLOSOzF — BI'CcmonstF (3)

INokazaHo, 910 1-6pom-2-dpropcynsdTerpadTopaTan COIEPIKUT
BBICOKOPCAKLIMOHHYI  (GTOpcynb(aTHYrd  IPYIOy, KOTOPYK  MOXHO
HCIOJIB30BaTh B CHHTE3€ MPOHM3BOIHBIX OpoMaAH(TOpyKCYCHOW KHCHOTHL [Ipu
9TOM HambOollee ONTUMAIBHBIM W OKOHOMHYHBIM CIIOCOOOM  IOJYYEHHUS
OpoMAH(DTOPYKCYCHOM KHCIOTHI HAMHU IPH3HAH €€ CHHTE3 M3 METHIIOBOTO
cnupta U ddupa 2-0pom-TeTpadTopaTaHa, CHHTE3 KOTOPOTO OIKCAH BBIIIE.
Bmecre ¢ Tem modydeHHble HaMu OQUPHBIE COENWHEHHs, COJACpKallne
¢parmentel THma CF2-0-CF2-, BciencTBUe HMX BBICOKOH OKHCISEMOCTH Ha
BO3AyXE XapaKTEPU3YIOTCS 3HAYUTENFHON HECTAOMIBHOCTBIO, YTO 3aTPYIHSCT
HCTIONB30BaHKE THX BEIIECTB B KA4eCTBE MOJIYMPOAYKTOB JJIsl OPraHHYECKOTO
cuHTe3a. bolee yCTONUMBBIMH SBISIFOTCS DQUPHI, TONYYCHHBIE B PEAKIHIX
111B2 co cMechlo MeTaHOIa U THAPOKCUAA KUl B MOJIBHOM COOTHOIIEHUH 1:1

mpu TeMneparype Boie 30°C:
HOCH3+KOH+NaOCH3

BrCF 2CF 2Br —  BrCF 2CF 20CH3 (4)

Kpome Toro, B n30BITKE CMECH METaHOJNA U TUApOKcHaa Kaius pu 50°C u
n00aBIeHNEM KaTalUTHYECKUX KOJTMYECTB METUIaTa HaTpus ObLI HomydeH 1,2 -
JTUMETUIIOBBIA d¢up, a u3 114B2 u ameraTta kamus BbieleH ,2-mTuareToTpu-
(ropaTaH. BBUTO yCTaHOBICHO TakXke, 4TO TUOPOMTpH(TOpITaH MPU 00padOTKE
THJPOOKHCHIO HATpUsl B M30BITKE MeTaHoa oOpasyer 1-O0poM-1-ruapo-2-meTu-
JIOBBIH 3¢hup TpUTOpITaHA:

HOCH3+NaOH
BrFCHCH,Br — BrHCFCF,OCH; ®)

Takum oOpa3om, Ha mnpumepe ucnonb3oBaHus (peonoB R114B2 u
R123B2 B xauecTBe OpraHHYECKOTO CHIPhS IMOKa3aH CIEKTP MX MpPEBpaIleHUH B
LeNbIA psil IPOU3BOAHBIX TAJIOUYKCYCHON KUCIOTHI M IPYTHX COEAUHEHUH.

Kak nmokazanu aHanu3 JIUTepaTypHBIX JaHHBIX U PE3YIIbTaThl COOCTBEHHBIX
9KCIEPUMEHTANILHBIX HCCIICJIOBAHUN, XUMHUYecKas MoaudHKaius OpoMQppeoHOB
mapkn R114B2, R123B2, R13B1, R12B1 B npyrue BemiecTBa € TMOJE€3HBIMHU
CBOMCTBaMH SIBJISIETCS JOCTATOYHO CIIOXKHOM 3aaueil U3-3a UX BBICOKOM XUMHUYECKOM
HMHEpTHOCTU. BMmecTe ¢ TeM B pe3yibTaTe MPOBEACHHBIX HCCICIOBaHWI HaiIeHbI
peareHThl M YCIIOBHS, TTO3BOJIIIONINE BOBJIEKATh BBINICTIEPEUHCICHHBIE (DPEOHBI B
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xuMudeckue — peaknuu.  OLeHMBas — TONMYYCHHBIE B TAKUX  YCIOBHSIX
(TOpOpraHUYecKue COSIMHEHHSI C TOUYKH 3PEHHs] BO3MOXKHOCTH MX MPAKTUYECKOTO
MIPAMEHEHHS, MOXHO OTMeTUTh, uTo 3¢ups! dopmyisl BrCF,CF,OR (rae R-CH;, -
C,H;s u 1p.) MoryT paccMaTpHUBaThCsI KaK paCTBOPUTENH, KaK HCXOIHBIC BEIIECTBA U
MOJTy4CHHsT OPOM(TOPYKCYCHON KHCIOTBI U €€ MPOM3BOMHBIX, @ TAKKE B KAYECTBE
WHTAJSIUOHHBIX ~ QHECTeTUKOB U CPEACTB  OOIIETO  HapKo3a, IOJOOHBIX
metokcudiypany. [lomydeHHas B xome cuHTe3a OpoMIu(TOPYKCYCHAsI KHCIOTa
MpeNCTaBIsIeT ~ WHTEpeC  KaKk  WCXOAHBIA ~ peareHT il BBEICHHSA
OpoMIU(TOPMETIUIEHOM TPYIIBI C BBIXOJAOM Ha HEKOTOPbIE IEPCIEeKTHBHBIC
(U3UOTIOTMUECKH aKTUBHBIE COCIMHEHUS, a Talkoke KaK peareHT Ui CHHTe3a
moromepoB Tuna CF,BrCF,OCF=CF,, urparomux BaXHYIO poJib B pa3paboTKe U
TIPOM3BOACTBE (PTOPKAYTYKOB HOBOTO MOKOJICHHSI.

.H. IlyraueBa, C.C. Huxkyaun, B.H. TpudyHnckas
N.H. I ,C.C.H , B.H. Tpu6
BopoHexckas rocyiapcTBeHHas! TEXHOJIOTHYECKas aKaleMust

PA3PABOTKA TEXHOJIOT'NY HAITOJIHEHUSA OMYJbCUOHHBIX
KAYUYYKOB HA CTAJUHU UX TPOU3BOACTBA

B  mHacrosmee BpeMs IOBBILEHHBIH  HMHTEPEC  MNPOSBIAETCS K
HCTOJIb30BaHUIO BOJOKHUCTBIX HANlOTHUTENEH B PAa3IUYHBIX KOMIIO3ULIMOHHBIX
COCTaBax C MCHOJIb30BaHUEM MOJIMMEPHBIX MaTepuaios [1,2].

B mnpencraBnenHoii paboTe paccMOTpeHa BO3MOXKHOCTH HAIOJHEHHUS
OyTaJIneH-CTUPOIHHOTO KaydyKa MapKu CKC-30 APK
BOZHOBOJIOKHOIIOJIUMEPHOAHTHOKCUIaHTHOH nucnepcueit (BBITAD) Ha craguu
BBIICIICHU KaydyKa u3 natekca. s npurorosieHuss BBITA /] ucnonb3oBanuch
CTHPOJICOMIEPKAIINH HU3KOMOJIEKYJISIPHBIN monuMepHeId Matepuan (CHIIM)
(Ha ocHOBe KyOOBoro ocratka pektudukanumu Ttomyona (KOPT) — wHe
MOIU(PUIUPOBAHHBIN U MOIUGHUIUPOBAHHBIN MaleUMHOBBIM aHTUApHIoM (MA)
CHIIM =a ocmoBe KOPT. B kauecTBe BOJIOKHHCTBIX HAIOJTHUTEICH
HCTIONB30BaHbl OTXOJbl KAalpOHOBOIO BOJOKHA, KOTOPBIE IPEIBAPUTEIBHO
M3MeTbYaIn 10 pa3mepos 2, 5, 7, 10, 15 mm.

IIpumenenue TSt JUCIIEPTUPOBAHUSA B BOJHOHI baze
Hemoudummposannoro CHIIM 6e3 pacTBopuTens He MPHUBENO K IOIYyYECHHIO
CTaOWIIBHOM 3MyJIbCHU. DTO CBA3aHO C TEM, YTO JAHHBIC IPOAYKTHI 00JIaatoT
TIOBBIIICHHONW BSI3KOCTBIO W JUIA  TOJNYYEHUS OMYJbCHH, OOJanaromen
cTabmiIbHOCTEIO B HeMopuduuuposanHsii CHIIM BBogumu 20 % pacTtBopuTens
— Tomyoua. JlucnieprupoBanue B BogHOW (aze CHIIM, mMomudummupoBaHHOTO
MA He TpebyeT [AONOJHUTENBHOTO TIPUMEHEHHS  YIIIEBOJOPOIHOTO
pacTBOpHUTENs, TaK KakK IOJydaeMble OJIUTOMEPHBbIE MPOIYKTHI MPEACTaBIAIOT
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coboif  MaciooOpa3Hble KUAKOCTH, BKIIOYAIOIINE KHCIOPOJCOIeprKalie
(YHKIMOHATIBHBIE TPYIIIBI, KOTOPBIE MOBBILIAIOT UX CPOJACTBO K BOIAHOMU dase.

B emxocte 3arpyxamu 20 T IOJMMEPHOTO NPOIYKTa, OPTaHMYECKHI
pacTBopHTelNb - ToNyon (aist HemoguduuuposaHnoro CHIIM), aHTHOKCHIaHT,
BOJIOKHHCTBIH HAIlOJIHUTENIb W AMCIIEPIHPOBAIM B BOIAHOW (ase, comepikaluei
9MyJbratopsl (kanugonsHoro mMeuia ~ 6,0 % macc., aeiikanona ~ 0,5 % wmacc.
Ha JUCHepcHyo ¢a3y) IpH IIOCTOSHHOM IepeMelMBaHMU. V3 moirydeHHOH
SMYJILCHU TIOJl BaKyyMOM OTTOHSUIM PacTBOPUTENb (I OH IPHCYTCTBOBAII).
Cyxoit ocTaTok noiay4eHHo# qucnepcun ~ 35-40 % macc.

IIpurorosnennas BBITAJ] cmemmuBanace ¢ kayuykoBbiM Jiarekcom CKC-
30 APK, u momydeHHass cMech MOJBEpraiach KOAaryJsH{ IO OOMIEPUHATON
METOAMKE C MCHOJIb30BaHMEM B KauecTBE KOAaryJHPYIOLIEr0 areHTa BOJHOIO
pactBopa xjopuaa HaTpus. J03MPOBKY BOJIOKHHUCTOTO  HAIIOJHHUTEIS
(KarrpOHOBOTO BOJIOKHA) BRIAECPKUBAIIN MTOCTOSTHHOM - 0,5 % Ha Kaydyk, a JuInHa
2-5 mm. Koarymsmo nposomumn npu 60-65 °C. O6pasyioutuiicss Koarymom
OTACISIM OT cepyMmMa, IPOMBIBAIM TEIUIOH BOJOH M 00€3BOXKUBAIU B
CymmibHOM mikady mpu temmeparype 75-80 °C 10 TIOCTOSIHHOMW BEIHYHHBI
MOTEPU MACCHI.

Conepxanne HemoauduuupoBanHoro HCIIM u momuduimpoBanHOTO
MA B kayuykoBoi Matpuue BbepxuBanmu — 2,0; 4,0; 6,0 % Ha xaydyk, a
AHTHOKCHIAHTOB - COTJIACHO OOIICTIPHHATHIM TPEOOBAHMUSM.

AHanu3 SKCHEpUMEHTAIbHBIX JAHHBIX IOKa3all, YTO JOMOIHHUTEIBHOE
ucnonb3zoBanue BBITA/] nonoxuTenbHO OTpakaeTcs Ha IMPOLIECCE BBIACICHUS
KaydJyKa U3 JJaTeKca ¥ IPUBOJHT K YBEINYEHHUIO BBIXO/Ia KOAryJIIOMa.

310 MOXeT OBITh CBA3aHO KaK C JIOMNOJHHUTEIBHBIM HPHCYTCTBHEM B
oOpasyromericst kpomke kayuyka HCIIM (HemoaupuumpoBaHHOro u
MoauGUIUPOBaHHOTO MA) M BOJOKHHCTHIX HAIMOJHHUTENEH, TaKk W 3a CYeT
YMEHBIICHHUS IOTEPh KOATyJIoMa B BUIE MEIIKOIUCTIEPCHON KpomKku. OTMEUEHO
pPaBHOMEPHOE PacHpeeIcHUE BOIOKHA B KaydyKOBOH KPOIIIKE.

Ha ocHoBe mONyueHHOro KOMIIO3MTa KaydyKa C BOJOKHONOIMMEPHBIM
HATlOJIHCHWEM  IIPUTOTOBJIEHBI  PE3MHOBBIE CMECH C  HCIOJIb30BaHHEM
CTaHAAPTHBIX HMHIPEANEHTOB, KOTOPHIE OBUTM MOABEPTHYTHl BYJIKaHU3AIWH.
VcnblTanuss  pe3sMHOBBIX  CMecel W BYJNKAaHM3aTOB  NPOBOJWIM IO
OOIENPUHATEIM METOJHKAM.

B Tabnume mpencTaBieHBl CBOMCTBA PE3MHOBBIX CMECEH M BYJIKAaHH3ATOB
Ha ocHoBe kayuyka CKC-30 APK, comepxamero 0,5 % xmomnkoBoro u
KallpOHOBOrO BoNOKHa ¢ pasmepoM 5 MM u CHIIM na ocHoBe KOPT,
HeMoAU(UIIMPOBAaHHOTO U MoxuduuuposanHoro MA B kxommuectse 2,0; 4,0;
6,0 % Mmacc. Ha Kay4yK, 1 KOHTPOJIBHOTO 00pa3na — 03 HaloJIHEHHUSI.

AHanu3 NoJy4YeHHbIX JaHHBIX MOKa3al, uTo BBeraeHue BBITA/Jl no3Bonuio
MOBBICUTh TaKWe IOKa3aTeldM BYJIKAaHM3aTOB KaK TBEPIOCTb, CONPOTHUBICHUE
pa3aupy U yCTOHYMBOCTH K TETJIOBOMY CTapeHHIO.
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TakuM 00pa3oM, MNPEIUIOKEHHBIH BapUaHT HCIOJIb30BAHUS MOOOYHBIX
MPOJYKTOB, 00pa3ymoomuxcs Npu MPOU3BOACTBE CTHPOJA W MONUOYyTaaueHa,
COBMECTHO c TEKCTHJIBHBIMU OTXO0/IaMH, M1O3BOJIUT MOBBICUTH
TIPOU3BOAUTEIBHOCTD TEXHOJIOTHYECKOTO rporecca IIPOU3BOACTBA
SMYJIbCUOHHBIX Kay4yKOB M HEKOTOPbIE IIOKA3aTeIu BYJKAHU3ATOB.

Jluteparypa

1. Hukynmua C.C. Otxoasl 1 H0OOYHBIC HNPOJAYKTHl HE(PTEXUMHYECKUX MPOU3BOACTB -
colpbe st opranmdeckoro cuHresa / C.C. Huxymun, B.C. lleun, C.C. 3norckuil. - M.:
Xumus, 1989.- 240 c.

2. Hukymua C.C. Kommo3unuoHHbIE MaTepuaibl Ha OCHOBE HAIlOJHEHHBIX OyTaiueH-
cruponbHbix KayuykoB / C.C. Hukymun, W.H. Ilyrauesa, O.H. Uepnwix. - M.: U3n-Bo
«Axanemus EcrectBo3Hanus», 2008. - 145 c.

E.B. Pomaniok', FO.B. Kpaconnuknﬁl, H.A. I{yryﬂonal, H.H. Jlo6auesa’,
P.A. Baxkunckmii’

1
BOpOHe)KCKaﬂ ToCyJapCTBCHHAA TEXHOJIOIM4YCCKasd akaacmus, I'. BOpOHe)K
2 o
CCMI/IJ'IyKCKI/II/I KOMOHMHAT CTPOUTCIIbHBIX MATEPUAJIOB, T'. CCMI/IJ'IyKI/I

OWJIbTPBI C KOMBUHUPOBAHHBIMHU 3JIEMEHTAMHA

KomOuHupoBaHHEIE (DUIETPOBAIBHBIC HIEMEHTBI COYETAIOT JOCTOMHCTBA
3ePHUCTHIX CJIOEB (IIPOYHOCTH, TEPMOCTONKOCTh, HEUYBCTBUTEIBHOCTD K PE3KUM
KOJICOAHUSAM JaBJICHHUS) M BOJOKHHCTHIX (DHIBTPOBAIBHBIX MaTEpPHAIOB MU
MOJMMMEPHBIX ~ MeMOpaH  (MCKJIIOYHTENBHO — BBICOKAs  3aepKHUBAroIIas
CIIOCOOHOCTB, XOPOILIO PETYJIHPYEMbIC B MIMPOKOM JHAIa30HE (QUIBTPYIOIIUE
CBOHCTBA, BO3MOXXHOCTh HABEICHHS CTOHKOTO 3JIEKTPOCTATHYECKOTO 3apsina,
PaBHOMEPHOCTh CTPYKTYpBI, HCKIIIOYAIOIIAs JIOKAJIbHBIE MPOCKOKH). OHHU
JMIICHBl HEJIOCTATKOB BOJOKHUCTBIX M IOJUMEPHBIX  (DIIBTPOBAIBHBIX
MaTepHaioB (HHU3Kas MeXaHW4ecKas IPOYHOCTb, TPYJHOCTU pETCHEPALUH).
MeTannoeMKOCTh M CTOMMOCTh WX 3HAYWTENFHO HIDKE, 9YeM, Halpumep,
TOPHUCTHIX MeTaLIoB [1, 2].

Ha pucynke mnokaszaH mpeanaraeMelii aBTOpaMH KOMOMHHPOBAHHBII
(GWIBTp, YCHEMIHO MpOIIeANIMH HCHBITaHHA Ha CEeMHIYKCKOM OTHEYHOPHOM
3aBojie. [1b1era3oBelil MOTOK Yepe3 BXOAHOM IITYyLEp 4 ocTynaeT B Kopnyc 1 u
MPOXOIUT dYepe3 (IIBTPYIOMHN DIEMEHT, COCTOSIMINN M3 PACIIOIIOKCHHBIX
IocIe0BaTeIbHO MO XOAY ra3a CJI0eB BOJOKHUCTOIO MaTepuaga 2 U HOPUCTOI
METATIOKEPaMHUUECKOM BTYJIKH 3, M3TOTOBJICHHOW 13 mopomika ctann OX18H10
(ppaxmus + 0,1 — 0,2 mm) ¢ gobaBkoit 8 % meaHoro mopomka (TY-OM 57-69).
B kadecTBe BOJIOKHHUCTOH (MIBTPOBAIBHON MPOCIONKU HCIONB30BAIH:
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MeMmOpanHyto TkaHb (DIN 24184), TpaaulMoHHYI (QHIBTPOBANBEHYIO TKaHb
(mapxa @T-1) u crexnorkans (TY-23P).

Kopnmyc  ¢unbprpa  TO3BONSET  MEHATH  TKAHEBYIO  MPOCIOHKY
KOMOWHHMPOBaHHOTO YCTPOMCTBAa OINEPaTUBHO M 00ECIEUMBACT PEreHEPALUIO
¢ubTpa METOJIO0M oOpatHO# IIPOAYBKH. OunpTpyromuii
MeTaUIOKepaMU4eCcKUil MaTpoH COCTOUT U3 TPeX YacTel, 4To, B CBOIO Oouepesb,
MI03BOJISIET MEHATH MPOM3BOAUTENBHOCTD (PUIIBTpA.

I'epmeTndHOCTE  OOECTIEUMBAIOT TEPMOCTOMKMMHM  TPOKIAAKaMHu 6.
OumnnieHHbIH Ta3 yaansercs yepes mwrytep 5. [IponsBoaurensHocTs GuibTpa no
BO3IYXy - 6-10° M’/c mpu mmamerpe Brymkm 9-107 M, TONIIMHE MaTepHana
BTYJIKH 5.10°M 1 ux o01e He 310" m.

@duneTp obecrneunBaeT BHICOKYIO CTeNeHb OTYHCTKH (0T 96,3 10 99,6 % B
3aBHCUMOCTH OT MaTepHalia BOJIOKHUCTOU MPOCIIONKH).

@unbTp MOXET OBITh BKIIOYEH B CHCTEMY OYHCTKH B KadeCTBE BTOPOH
cTyneHu ounctku. [lepBas crynens — uukion tuna [{H-15[2].

5
. 6
2
6
1 4
6
==

Puc. KomOuHMpOBaHHBIH GHUIBTD.
1 — xopiyc; 2 — BOJIOKHHUCTas IPOCIIOiKa; 3 — MeTaJIOKepaMHU4ecKas BTYJIKa;
4 — BXOJ1 3aIIbJIEHHOTO Ta3a; 5 — BBIXO/ OYHMIIEHHOTO Ia3a;
6 — IIPOKJIAJIKK U3 TEPMOCTOIKOr0 MaTepuana.

JlurepaTypa

1. OGecnbuIBaHEE BO3IyXa B CHCTeMax ImHeBMoTpancmopTa / B. I1. Jlo6pocomkwuii, I'. B.
Konenio, M. H. [yros, 10. B. Kpacosuuxkwuii, /[. b. Tpomenko, A. A. Maunskos, E. B.
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Pomanrok, b. T'. Konbemkun, M. H. Kysneunosa, O. B. MuriokoBa // Dkojoruueckue
po0IIeMBI POMBIIUIEHHBIX TOPO10B: Matepuainst 3 Beecoro3. Hayd.-mpakT. koH(]., Caparos,
CI'TY, 2007 -C.75.

2. Ounctka ra3oB: crnpaBounoe wuzmanue/ B.C. llebimkwmit, M.I. Jlageiruues. — M.:
Tennosnepreruk, 2002. — 640 c.

H.H. Py6an, P.P. Ounios, H.JI. Boponaesa, P.}O. KaiumoOeroBa,
A.Y. CarayiiaeB

V36exckuil HayuHO-HCCIeq0BaTeAbCKUN IHCTUTYT 3aIUTHI paCTCHHUH,
V306ekucran, TalmkeHT

0 BO3MOKHOCTH UCITOJIb30BAHNSI BUOTEXHOJIOTHIA
B YTHJIM3ALIMM HEKOTOPBIX IPOMBIIIJIEHHBIX U BBITOBBIX
OTXO/I0B

I[lpu aHamm3e CymECTBYIOMMX OHOIICHOKOMILICKCOB BO3HHKAET, Kak
MpaBUIO, TapajgokcanbHas curyanus. C OOHOM CTOPOHBI, CIEICTBHEM
(dopMHpOBaHHS TaKMX OWOJOTMYECKHX CHCTEM SBISETCA  yCTAHOBJICHHE
OINPENCNCHHBIX ~ OAlaHCOB,  CIOCOOCTBYIOIIMX  yYCTOWYHBOMY  Pa3BUTHIO
MOMyJSIIMKA ¥ obecrieynBaroIux onopasnoodpasue. C Ipyroil CTOPOHBI, YacTo
MHOTHUEC XUBBIC OPraHU3MBbI, BXOJANINE B COCTAB 3TUX KOMIIJICKCOB, OKa3bIBAIOT
OTpHUIIATEeBHOEC  BIUSHWE HAa  POCT, pa3BUTHE W  yPOXKAHHOCTH
CENTbCKOXO3HUCTBEHHBIX KYJbTyp. [IpM pasnmu4HOro ponma Harpyskax Ha
3KOCHUCTEMBbI (XI/IMI/I‘IGCKI/IG, TCPMUYECKUC U ,Hp) BO3HHMKAIOT CYIIECTBCHHLIC
U3MCHCHUSA B CbOpMI/IpOBaHI/II/I OKOJIOTUYCCKHNX HHIII, BSaHMOHCﬁCTBHH BHYTpPU
OHMOIICHOKOMIIJICKCOB, TIOSIBIICHHMH HOBBIX  aJallTHBHBIX K HETaTUBHBIM
(dakTOpaM OKPYKCHUS JKUBBIX OPraHU3MOB. DTO B HTOTE MOXET MPHUBECTH K
W3MEHEHUIO CTPYKTYpbl OHOIIEHO30B MW aKTUBHU3AIMM B MOTPEOICHUH
cyoctparoB. OgHHM W3 TIPUMEPOB (OPMHUPOBAHHS OHOICHOKOMIUIEKCOB H
AKTHBH3AaLUK OWONCCTPYKIMH IPHPOIJHBIX CcyOCTpatoB (B  YacTHOCTH,
T CJITI0JIO3bI BOJIOKHa xnonKa-cmpua) SABJIACTCA JKOJIOTHYCCKas HHUIIAa,
(dhopmupyromiasics Ha 6a3e BbIIENCHUH (SKCKPEMEHTOB) TIICH XJIOMYaTHHKA.

B  okomormueckwm — HEONAromoONYYHBIX  pPErHMOHaX  KyJNbTYpHBIE U
JMKOpAcTyIIUE BUABI PaCTEHUH MOABEPralOTCsS HHTEHCHBHON aTake co CTOPOHEI
HACCKOMBIX. 3T0, o-BUAUMOMY, CBs3aHO, KaKk MHUHUMYM, C JByMdA
OOCTOSITENECTBAMHA:  TIOTEPEH  TONEPAHTHOCTH  PACTEHHH K  YCIOBHSIM
OKpYXKaroIleH Cpelpl, CyIECTBEHHO H3MEHCHHBIM B 9KOJOTMYECKU KPH3UCHBIX
30Hax, " BBICOKOM AJallITUBHOCTBIO HACCKOMBIX K MCHAIOHNIUMCA (baKTOpaM
cpempl  OOHWTaHHMS, a TaKKe COKpAalCHWEM [MepHOoAa  HACTYIUICHHA
PE3UCTEHTHOCTH K XUMHYECKUM F OMOJIOTHUECKIM CPEICTBAM 3aIlIHTHI.



Kak mpaBuio, mpu atake HACEKOMBIX Ha Pa3UYHBIX OpraHaX pacTeHHU
HAXOIAT BBIJCICHUS, COCTOSIIUEC K3 IPOMEXKYTOYHBIX IMPOJAYKTOB HX
MeTabonu3Ma.  ODTH  BBIACICHHS, MO-BHAAMOMY, MOTIYT CIIOCOOCTBOBAaTh
MPOIIeCCY BOCHPOM3BOJACTBA ATHX 0coOell, o0iiafas BBICOKOH BS3KOCTBIO M
3aKpeIUisisl UX Ha MOBEPXHOCTH PACTCHHM, a TAaKXKe MPOLECCY HX Pa3BUTHUA,
BBICTYIIasl B POJIM MIUTATEIBHOU CPEJIBL.

OnmHOBpeMEHHO 3Ta cpela MOXET SBISAThCI — cyOcTpatoM  uis
pa3HOOOpa3HBIX BHAOB MHKPOOPTaHM3MOB. MHTepec mpeicTaBiseT H3ydcHHE
JUHAMHUKH PACCENICHUS MHUKPOOPTaHM3MOB, OOpPA3yIOMIMXCS B 3KOJOTHYECKH
KPHU3UCHBIX 30HaX, & TAKXKE UX UACHTU(DUKAINS U KIacCUPHUKALIUS.

B  pesynpraTe  NpOBENEHHBIX ~ WCCIENOBAaHWM  BBIABIEHO,  HTO
MHKPOOUOLICHO3BI, (hOPMHPYIOIINECS B «IOBYIIKAaX», MeCTaX KOHIICHTPALUU
BBIJICJICHUI PACTEHHH W TJIM, OTJIMYAIOTCS OOraTto HaceleHHOW MHUKpOQIIOPOii:
[IIMPOKO TPEACTABICHBI BEAyIIWE TPYINbI OaKTEPHid, OCYMICCTBISIONINX
TpaHcHOpPMAITUIO a30TCOACPKAIMUX M 0€3a30TUCTHIX BenlecTB (Bacillus cereus,
B.subtilis, B. mesentericus, B. brevis, B.idosus, B. mycoides). Ipoxxu u
JPOXOKENO00HbIE MHKPOOPTaHW3MbI, TJIABHBIC IOTPCOUTETH YIJICBOIHBIX
(caxapucThIX) BEIIECTB, MPEICTABICHBI HEOONBIINM KOJHUYECTBOM BHUJIOB
(Saccharomyces oviformis, Hansenula anomala, Candida tropicalis, Candida
robusta, Zygofabospora sp. Saccharomyces globosus, Hansenula sp.
Saccharomyces cerevisiae). llemmono3opa3naramomue OakTepun 00HAPYKEHBI
B BHJE W3BECTHBIX TIPEACTABHUTENICH 3TOM TPYyNIBl MHUKPOOPTAHH3MOB:
nesmBuOpuo (Celvibrio vulgaris) n arodaru (Cyfophaga rubra). 910 MOXeET
OBITh OCOOCHHO BaXXHBIM IPU PACCMOTPEHHU BOIPOCAa WX B3aUMOICUCTBHS C
[IEJUTFOJI030i BOJIOKHA XJIOMKA-CHIPIAa, HA KOTOPOE OHM MOTYT IIOHamaTh C
BBIJICJICHUSAMH TIICH MIPH WX OCEHHEH aTake pacTeHHH XJIOMYAaTHHWKA B MEPHOT
(hopMHpOBaHHS ypOXKAs XIIOMKA-CHIPIA. ITO, B CBOIO 0YEPE/b, MOKET PACKPHITH
MEXaHU3Mbl MHKPOOHOIOTHYECKON JECTPYKIMUA BOJIOKHA XJIOMKAa-ChIpIA Kak
OTHOTO M3 BO3MOXKHBIX (DAaKTOPOB, TNPHBOMASAIICTO K BO3HHKHOBEHHIO €rO
KJICHKOCTH W BIHSIONICTO OTPHIATEIPHO HAa KA4ecTBO 3TOrO BAXKHEHIETro
coIpbs PecrryOnuku Y30ekucTaH.

Takum o00pa3oM, MHKPOOHOIICHO3bI, (OPMUPYIOIIHECS B MeCTax
KOHIICHTpPAIlMN «BBIACICHUN» TJIM ¥ CO3/AloIIie OWOJOTMYecKHue HUIIN,
XapaKTepU3YIOTCS CHEUU(PUYHON MHUKPOOHOTOH, IPHUYEM B CYKIECCHIX
MHKPOOPTaHU3MOB TOMUHHPYET XOPOIIO MPEICTABICHHAS MUKOOUOTA, KOTOPOit
COITYTCTBYIOT OaKTepWH M IPONOKEBBIE MUKPOOPTaHW3MEL ClelyeT OTMETHTH,
49t0, (HOPMHPYACH HA OMpPEACICHHOM CyOCTpaTe, OHH B Ka4eCTBE HCTOYHHUKA
MUTAHUS UCIOIB3YIOT Pa3IMYHbIC IO MPHUPOJE OPraHHYSCKHEe BEIIecTBa (caxapa
u Oenku). CTaHOBUTCS OYEBHIHBIM, 4YTO OTACIBHO BBLIETSETCS TpyINa
MHKPOOPTaHU3MOB, CIIOCOOHAs pa3pyIIaTh HEJUTION03y. Mcrmoms30BaHne Takoro
pona MPUPOTHBIX «JTOBYIIICK» MTO3BOJISIECT UACHTH()UIPOBATH
MHKPOOPTraHU3Mbl W BBIACISATH W3 MX YHCIA JCCTPYKTOPHI IIEIUTIOJIO3BI.
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[ony4yeHHBIE pe3yNbTaThl MO3BOJAT pa3pabOTaTh ECTECTBEHHBIC MPUPOIHBIC
MOJEJIM B3aUMOJEICTBUS MHUKPOOPraHM3MOB B OJIHOM MUTATENbHOU cpere,
YCTAaHOBUTH €€ CEJIEKTHBHOCTh K OIPE/ACICHHBIM BHIaM MHKPOOPTaHU3MOB,
OINPENEeNTUTh C IIOMOIIBI0 W3BECTHBIX TECTOB HMX AaKTUBHOCTH, BO3MOXKHYIO
arpeccMBHOCTh K  OTICIBHBIM  BHIAM pAcTCHHid, pa3paboTaTb HOBBIC
CCNICKTHBHBIC MUTATEIBHBIC CPEIbl I MHKPOOHOJIOTHYECKOW MPAKTHUKH U
PEIICHNS EJIOTO psiia HAHOOMOTEXHOJIOTHYECKHX 3a1ad.

Kpome Toro, otoOpaHHbIe aKTHBHBIC IITAMMBI MEKPOOPTaHH3MOB MOXKHO
HCTONB30BaTh JJs YTHIM3ALUK PAa3HOTO POja OTXOJOB, HAKAIUIMBAIOIIUXCS B
pe3ysibTaTe AEATEIbHOCTH YelloBeKa. B 9TOM HampaBieHMH IPU TOJIY4YeHHH
pa3sHoOOpa3HOTO  OWOJOTHYECKOTO  MaTephaja —  3KCTPEMO]IIBHBIX
MHKPOOPTaHM3MOB BO3MOXKHO HUX IPUMCHEHHE COBMECTHO  C JAPYTHMH
TEXHOJIOTHSIMM OYUCTKM 3KOCHCTEM, YTO OCOOCHHO BaKHO JUIl OJKOJOTHH
OOJNBIINX TOPOJIOB.

Paboma evinonusemcs 6 pawmxax epanma KX-4@H-01 «IIpupoonvie
«logywikuy 01 cobopa u  udeHmupurayuu  cpynn  MUKpoOpeaHu3Moa,
PACNPOCMPAHEHHBIX 8 IKONOSUYECKU KPUSUCHBIX 30HAXY.

C.I'. CaBeaneBa, JI.A. I'eBanu
T'OVYBIIO « Camapckuii rocyJapCTBEHHBIH TEXHUYECKUN YHUBEPCUTET»

OYHUCTKA I'A30B OT OKHCJIOB CEPBI ITPU ITPOU3BOACTBE
HNXTHUOJIA HA 3A0 <MEXJIUM» I'. CBI3PAHbD.

B ropoxe Csi3panu Camapckoif 001acTH HaXOAUTCS YHHKaIbHOE U
ennHCcTBeHHOe B Poccum Kammmpckoe MecTOpokaeHHEe TOPIOYHX CIIAHIIEB,
TEpMHUUYECKast TepepadoTka KOTOPHIX TIO3BOJISET IIONYYHTH MEAUIIIHCKUI
mpemnapaT — UXTHOJ.

B 30-x rogax XX Beka MpOU3BOACTBO MXTHOJA OBLJIO OPraHU30BaHO Ha
CezpanckoMm cnannenepepabareBaromeM 3aBoge (CCII3), pacmosiokeHHOM
psmoM c maxTtamu Kammmpa.

B 90-x rogax mraxtel OBUTH 3aKpBITHl, B OCHOBHOM II0 SKOHOMHYECKUM
MpUYUHAM. 3aBOJ HECKOJBKO JIET NMPOAoIKald paboTaTh Ha paHee 3allaceHHOM
CBIPbE M OTXO/aX MPOILIOTO MPOU3BOACTRA.

Marepuansl npoekra [IpegeapHO HOMYCTUMBIX BRIOPOCOB 3aTPsI3HSFOLIIX
BeectB B armocepy CCII3 (I1/1B) nmokasbiBatoT, 4To IO BCEM 3arps3HAIONINM
BEIIECTBAM OT IPOM3BOJACTBA, KpPOME JHOKCHAA Cephl, IpPU3EMHBIC
KoHIeHTpauu He npesbimarT 1,0 [TIK.

Ha 3aBome wuMeroTcs [Be mMapajUicIbHBIC TEXHOJIOTHYCCKHE JIMHHU
TepMoIepepaboTKH claHua. B cioydae oJHOBpeMeHHOH paboTel JIBYX
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TEXHOJOTWYECKUX JHHUA IMPH3EMHBIC KOHIICHTPAIlMHA IHOKCHIA CEPbl KaK B
JKWIIOM 30He, Tak U Ha rpanune C33 mocturawr 1,5 — 1,7 I[IK. Takoit ypoBeHb
3arpsisHEHUs OOBSICHSETCS BBICOKAM COJEpKaHWeM cephbl B cianme (10 6 %).
OCHOBHBIMH ~ HCTOYHHKAaMH BBIOPOCOB  JHOKCHIAA CEphl Ha  KaXKIOH
TEXHOJOTMYECKOW JIMHUM SBJISIOTCS: TM€4b Ta3oreHeparopa H  PeakTop
CEPHOKHCIION OYMCTKU KOHEYHOTO POAYKTA.

[IpenmaraoTcst BapuaHTHI 03I0POBJIICHNUS SKOJIOTHUECKOH 00CTAaHOBKH.

[epBEIif BapHaHT MpeaycMaTpPHBacT PEOPraHU3ANUI0 TEXHOJIOTHYECKOTO
mpolecca Ha CYHIECTBYIOIIMX MapajuiebHO pPa0OTAOMMX JIMHHAX [0
nepepaboTke cianua. Ilog >TuM moapazymeBaeTcs CIBUT IO BpeMEHHOH (aze
paboTel 000pyIOBaHU, T.€. OJHOBPEMEHHO Ha 3aBOjie pabOTaIOT OJMH PEaKTOp
U OIHA IeYb JOXHra. Pe3yipTaThl pPacdeTOB pPAcCEMBAHHS B 3TOM ClIydac
[OKA3bIBAKOT, YTO TMPH3EMHAs KOHIICHTpAIMs JUOKCHAA CEepbl BO BCEX
KOHTPOJIbHBIX TOo4Ykax C33 W B KWIOW 30HE, KOTOpas HAXOMUTCS BHYTPH
CaHWTapHO-3alUTHOW 30HBI, coctaBimsier 0,86 IIJIK. Takum oOpa3om,
OpTaHM3alMOHHBIC MEPOIPUATHS IO3BOJSIOT CHU3UTH YPOBCHb 3arps3HCHUS
aTMoc(epsl 10 TOMYCTUMbIX BETHMYHH.

IIpn HEOOXOMUMOCTH YBETHUYCHHUS BBITyCKa MPOMYKIUH IOTPeOyeTCs
OTHOBpPEMEHHAsT padoTa [BYX NapajUIeIbHO YCTAHOBICHHBIX TEXHUYIECKUX
nuHUi. J{7s yMEHbIICHHUS YPOBHS 3arpsA3HEHUs Ha MPEANPUATHH TPeaIaraeTcs
YCTAaHOBUTHh  CHCTEMy Ta3004HMCTKH cyxoro tuma New Integrated
Desulphurization system (NID) Ha medax goxwra [1]. DT0 TO3BOJIUT CHH3UTH
BEIOpOCHI THOKcuaa cepsl Oosiee yeM Ha 80%. BennmdauHBl BEIOPOCOB MpH ATHX
MeTojax He npeBbimaroT 1,41 r/c.

Ha peakTopax CEpHOKHCIION OYHCTKH TpeanaraeTcss abCcopOIMOHHBII
METOJ OYHMCTKH MPOMBIIUICHHBIX Ta30B. DTO MO3BOJIUT YMEHBIIUTH BEIHUHHY
BBIOpOCa auokcuma cepsl ¢ 7,0 r/c 1o 0,7-0,5 r/c.[2]

Pacyetsl paccenBaHusl MO mporpamme «JKOJNOT - 3» TOKa3ald, 4TO B
JTAHHOM ClTydae TpU3eMHasi KOHIIGHTPAIUs JUOKCUAA CEePhl KaK B XKHIIOW 30HE,
TaK M Ha TPaHHMIE CAHUTAPHO-3aIMUTHOH 30HKI He npeBbimaet 0,2 T1IK.

Jluteparypa

1. Katanor razoouncraoro obdopynoanus / 3AO ABb Crasan, HoBas unterpupoBaHHas
cucrema aecyiabdypusanuu, CII6., 2001.
2. Karanor komnannu OOO «PycTexTopr», CII6., 2008.
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OHIeNnbCCKUH TEXHOIOTHYECKUI HHCTUTYT
CapaToBCKOTro rocyJapCTBEHHOTO TEXHUYECKOTO YHHBEPCUTETA

KOMITO3UIIMOHHBIE ®UJIBTPBI JJI1 OYUCTKHN CTOYHbIX BOJ|

B paborax [1,2] mokazaHa BO3MOXHOCTh HCIIOJB30BaHHSA (HIBTpa Ha
ocHOBe TepMmopactmpenHoro rpadura (TPI) ¥ MONMHAKPUIOHUTPUIBHBIX
BosokoH (I[TAH) 171 O4MCTKM CTOYHBIX BOJA OT MOHOB TSDKETBIX METaIOB H
HeprenponyktoB. TPIT  w monoOHBIe BCHymieHHbIE TIpaduThl [3] HMEOT
BBICOKYIO 3 (QEKTHBHOCTh OYHCTKH, OCOOCHHO MO HE(PTEmpoIyKTaM, HO
HMEeTCsl TeXHU4YecKas CIOXKHOCTh UX HCHOJb30BAaHMA, B YAaCTHOCTH
oOpasyronuiicss TPOAYKT OYEHb JETKHH, IyxooOpaseii. Ilpm mporyckannm
BOABI UYepe3 Takoi (WIBTp MaTepHald YacTHYHO YHOCHTCS ¢ Bomou. Jlms
pelieHus 3TOW TpoOiieMbl B KadecTBe «kapkaca» miust TP mpemmoskeHO
ucrnons3oBate [IAH - BoJOKHA, KOTOpBIE OJHOBPEMEHHO COPOHPYIOT
OpTaHWYECKHE 3arpI3HATEIH.

B pa6ore [4] moka3zaHa BO3MOXKHOCTb OYHCTKU CTOYHBIX BOJ C TIOMOIIBIO
matepuanoB «llomukon Ay, «llomukon K», co3mannbsix Ha ocHoBe IIAH-
BOJIOKOH, 1 JOKa3aH XeMOCOPOIIMOHHBIN MEXaHN3M OYHCTKH. Y CTAHOBJIEHO, UTO
nposeserne akrmBanmu [TAH-HuTeil B TemmeparypHbix pexmmax 80-95°C
(00nacTk CTEKIIOBaHUS) IO3BOJISCT MIOBBICUTH HX IOJHYK OOMEHHYIO EMKOCTb.
Takum oOpa3oMm, BBICOKOTEMIEpaTypHas 00paboTKa IaeT MOJIOKUTENbHBIH
s dekr.

Hamm mnpoBeneHa tepmudeckas o0pabOTKa KOMITO3HIHWH, B COCTaB
KOTOpo#l Bxoamnu coeauHeHust BHexpeHus rpagura (CBIY) u [TAH-BosokHa,
KOTOpbIe OBLIM HCIIOJIB30BAHBI [UI H3TOTOBJICHUS (QUIBTPOB C PA3IHIHBIM
coctaBoM (Tabmmma). Mcmons3oBamm CBI', momydeHHBIE 3JEKTPOXHMHYECKIM
BHEJIPCHUEM CEPHOW KHCIIOTHI B IpaduT, TEMIepaTypa BCIICHHBAHUSI KOTOPOTO

250°C u Beme [3]. TPI' mnomywaror Ha Kadenpe «TexHomorus
JNEKTPOXUMHYECKHX  TPOM3BOJACTBY»  ODHIEIBCCKOTO  TEXHOJIOTHYECKOTO
uHCTHTYTa  ((uinan) CapaToBCKOTO TOCYHAapCTBEHHOTO TEXHHUYECKOTO
YHUBEPCHUTETA.

CBI' cmemmBanu B pa3nuuHbIX cooTHomeHusx c¢ ITAH-BomoxkHoM B
CHeManbHON (opMe, M3TOTOBJICHHOW M3 CTAIH JUAMETPOM 5 CM W BBICOTOH 2
cm. Toyuanu Gpunstp o6beMoM V=19,6 cm’. TepmMooGpabOTKY IIPOBOIMIH HPH
Temneparypax 250 um 350 °C. B [JaHHOM TeMIepaTypHOM HHTEpBaje
npoucxoauT npespamienne CBI' B TPI' u onHOBpemenHo B crpykrype ITAH-
BONOKHA (Temmeparypa mmaBieHmst kotoporo 260°C). TepmooOpaGoTKy
NPOBOIMIM B My(QEIbHOH II€4n, IPU Ppa3IMuHOM BPEMEHH BCIECHUBAHUS
(tabmuma). IIpu Temmepatype o6pabotku 250°C mpoucxoaut Benenusanue CBI
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no TPI', no ITAH-BOJMOKHO NpakTUYECKH HE HW3MEHSET CBOEH CTPYKTYpBI,
nproGpeTas clierka KenTyro okpacky. IIpu mossimennn Temmeparypsi 10 350°C
MIPOMCXOANUT He TonbKo oOpasosanue TPI, HO u m3meHeHne cTpykTypsl [TAH
BOJIOKOH. OKpacka MeHsieTcst ¢ Oenoif Ha 4YepHyIo, 4TO CBHUJICTENILCTBYET 00
00pa30BaHUM YIIIEPOAHOTO BOJIOKHA.

Jl1s yCTaHOBIIEHUS! KaUeCTBEHHBIX XapaKTEPUCTUK M3TOTOBICHHBIX HAMU
GUIBTPOB, HAa JAaHHOM STale MPOBOAWIN HCCICIOBAaHUE arpecCHBHOCTH
¢mIeTpyromero Matepuana mo BenmauHe pH (Tabnuia).

W3menenne pH BogHO# cpe/ibl, MPOMYILIEHHON Yepe3 KOMITO3UIIHOHHbIE (PUITBTPBI

CocraB Temnepatypa | t, uccnenyemoit | pH pH BOJIbI,
BCTeHUBanHs, | BOMbI, 'C HCXOHOH HPOIyILICHHOH Yepe3
0 BOJIBI dunpTp

Lrp. CB[+2rp. IAH 250 20,7 7,02 351

2rp. CBI'+1rp. [TAH 350 20,6 7,08 6,15

3rp. CBI' 350 20,8 7,17 2,52

3rp. CBI+1rp. IAH 350 20,7 7,02 5,86

[ony4enusie 3HaueHus pH 10 U mocie NponycKaHus AUCTIIUINPOBAHHON
BOJIBI Yepe3 pa3iudHbie (UIBTPHI TOKA3aTeNd, YTO BeauuuHa pH komebdaercs ot
-2,52 5o 6,15. Pa3nuuHble IOKa3aTeId KHCIOTHOCTH BOJIBI 3aBUCAT OT
HCXOIHOTO cocTaBa (MIBTPOB. Bozpl, mpodmibTpoBaHHBIE Yepe3 MaTepHalIbl,
cogepkamue Oonpmioe komuuectBo CBIT mmeroT Oonee KHCIBIA COCTaB
(pumsTp Ne3). Ilpu Temmeparype Bcmemmamms 350°C m3 CBI, mo Bceit
BEPOSTHOCTH,  YJICTYYMBAcTCs  OONbIIee  KOJUYECTBO  KHCIOTBI,  H
mpoQIIbTPOBAaHHAS BOJa MMeeT 3HadeHue pH Onm3koe K HeWTpanbHOU ((PUIbTP
Ne2).

B nanbHeiieM pEeKOMEHIOBaTh TakHe (UIBTPBI IS OYUCTKH BOJBI
BO3MOXKHO JUII XUMHYECKOH OYHUCTKH — HEWTpau3allidl TPOTHBOIOJIOKHO
KHUCIIBIX MJIH IIEJIOYHBIX CTOKOB.

Jluteparypa
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2. Cooraiiza H.A. Ouncrka CTOYHBIX BOJ OT MOHOB JKeJjie3a KOMOWHHMPOBaHHBIMH
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koHpepenuus «Tatumesckue urenus» C.I.Y. Tonbsarry, 16 — 19 anpens. - C. 43 —48.
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nedrenponykros/ H.A. Cobraiina, A.J1. ®uHaeHoB // DKkoI0THs 1 IPOMBIIIIEHHOCTh Poccun.
-2005.nexabdpp (12). - C.8 — 11.

4. CuHTe3, CTpYKTypa U CBOWCTBA HOHOOOMEHHBIX BOJOKHHCTBIX KOMIIO3HTOB/
C.E. Apremenko, M.M. Kappam, H.b. ®enopuenko, A.A.Camapckuii / Hayka Kybanu.-

320



2000.- Ne5. 4.2. - C.33.
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OHIeNbCCKUI TEXHOIOTUUECKUH HHCTUTYT
CapaToBCKOro rocyJapCTBEHHOTO TEXHUYECKOTO YHUBEPCUTETA

OUYHUCTKA CTOYHBIX BOJ OT HOHOB TAXKEJBIX METAJIJIOB
TEPMOOBPABOTAHHBIMU OTXOJAMMA

OpHuME W3 HauOoJlee paclpoCTPaHEHHBIX 3arps3HHUTENCH OKpyXKaromen
CpeaAbl SBISTIOTCS MOHBI TsDKENbIX MeTawioB (TM). OCHOBHBIM HCTOYHHKOM
3arpsisHeHnss  TM SBJISIIOTCSL CTOYHBIE BOJbl TaJIbBAHUYECKHUX MPOU3BOJICTB,
MPENNPUATAN TIO0 TIPOU3BOJCTBY HWCTOYHHKOB TOKA, MPEINPUATHS UYSPHOU H
[BETHOW METaJUTypIHy, MaITHHOCTPOUTEIBHBIC 3aBOAbI. Ha ceromHsmHmii 1eHp
M3BECTHO MHOXKECTBO CIIOCOOOB OYMCTKM CTOYHBIX BOJ OT HOHOB TSDKENBIX
MeTaIOB. MHOTHE U3 HHUX SBISIOTCS JOPOTOCTOSIIMMHU, CIOXHBIMH B
HCTIOJIHCHNH, TPeOYIOMUMH Je(UINTHBIE peareHTHl. B CBs3M ¢ 3THM 0COOBIA
HHTEpEeC MPEICTABIAIOT Heloporue 3(PQGEKTHBHBIE CIOCOOBI OYMCTKU CTOYHBIX
Boa. Hauwbonee 3(deKkTUBHBIM sBISIETCS COPOILMOHHBIA CIOCOO OYHCTKU
CTOYHBIX BOJ MPU HCIOJB30BAaHMH COPOCHTOB HAa OCHOBE OTXOJOB
mpom3BozcTBa. [Ipu 3TOM pemaroTcs 1Be BaKHBIE MpobiIeMsl — ounctka CB u
YTHIA3AIHS OTXO/IOB.

Exxeromqno B CapartoBckoii obmactu obpasyerca Oonee 3000 Tbic. TOHH
OTXOJIOB, W3 HUX OKOJIO 20 THIC. TOHH - OTXOJIBI CETbCKOTO XO03sHCTBa, 0K0JIo 70
ThIC. TOHH — OTXOJbl MPOU3BOJACTBA NHILEBBIX NpoaykToB [1]. IloaTomy
BTOPHYHOE HCIOIB30BAaHHE OTXOJIOB SBJISIETCS AKTYaIbHOU IPOOIEMON.

Ienbro maHHO#M pabOTHI ABUIOCH M3yYEHHE BO3MOXHOCTU HCIIOIB30BAHUS
TepMO0OpabOTaHHBIX OTXOJOB PA3IUYHBIX MPOM3BOJCTB I OYACTKH CTOIHBIX
OT MOHOB TsDKeNbIX MeTauioB (MTM: Zn2, Cd?, Pb*, Cu+2).

B kauecTBe OTXONOB HCIIOJIB30BAJIM: IIEAyXy IMIIEHUIBI - OTXOJ
MyKOMOJIbHOTO mpou3BoncTBa cena «Kpacubiii Sp» OHrembcckoro paiioHa
CapaToBckoil 00nacTh; IeNyxXa IOJCONHEYHHKA — OTXOX ATKapcKOro
MacnozaBoga CaparoBckod  00NacTW; ONWIKA — OTXOJBl  CTOJIPHOTO
IIPOM3BOJICTBA FOPO/IAa DHIENIbCa.

Jis MozmennpoBaHus MPoIecca OYUCTKH CTOYHBIX BOJ OT MOHOB TSDKEIBIX
METaJUIOB TOTOBWJIM PAaCTBOP, COIEpXKAUIWH WOHBI KaJMHA, I[MHKA, CBHHIA U
Menu ¢ KoHneHtpauend 0.08 mMr/in. 3aTeM OmpeneNsii CTaATUYECKYH0 €MKOCTh
copGenTa, TepMOoOOPaGOTAHHOTO MPH PAsIMYHBIX TeMmeparypax, t, 'C - 100,
200, 300 u 400. TepMo0oOpPabOTKY UCXOIHOTO CBHIPHS MPOBOAMIN B My(EITbHOM
medu B TedeHne 1uaca. CopOCHT BBIICPIKUBAIN B pacTBOpe B TeueHue 40 yacoB
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B cooTHomenuu 1:50, mocie 4ero pacTBop OT(GUIBTPOBBIBAIN U aHATHM3HPOBAIIH
ero Ha octarouHoe conepxanue MTM. KoHIEHTpaluio HOHOB TXKEIBIX
METaJUIOB OIpPENeISUIM BOJIBTAMIIEPOMETPHUECKHM METOJOM Ha aHaJIH3aTope
AKB-07 MK ¢upmer «AKBUJIOH». B COOTBETCTBHM € METOIUKOH IS
BoJbTaMIIepoMerpuueckoro Meroga 100 mi  QunbTpara BbIIapuBaiM  Ha
necuaHoif 6aHe ¢ 1 MJI KOHIIEHTPUPOBAHHON a30THOM KHUCIOTHI 10 00pa30BaHUSL
BIAXKHBIX COJIEH. 3aTEM BIIAJKHBIE COJIM PACTBOPSAIM B 1 MII COISHOM KHCIOTBI
(1IM) u moBogmmH pacTBOp A0 25 MI (GOHOBBIM 3nekTponuToM. [ aHamm3a
orOupanu  pactBop ob6bemoM 20 wmum, B koTtopoM cHuManmn [-E
MOTEHIMOJUHAMHUUYECKYI0  KpuBYI0.  KOHIIGHTpanuio  Ompefeisid  Ipu
J00aBICHNN CTAaHAAPTHOW M00aBKM 10 IUIONIAAM IIMKOB IIOA KPUBOIL.
[onyueHHble naHHBIE IPECTaBICHBI B TaOJIHIIE.

W3 Hee BuaHO, uTo MakcuMaibHbIN ekt ynanenns UTM nocturaercs
yKe Tpu Temieparype TepmoobpaGotkn 300°C. B mpouecce obkura mpu
TepmooGpaborke Beime 200 °C  HAGMIOZANOCH HM3MCHCHHE OKPACKH
TEepMOOOPaOOTaHHBIX IPOJYKTOB OT CEpO-KOPUYHEBOW a0 dYepHoW. UepHas
OKpacKa CBHUJAETEIBCTBYeT 00 00pa3oBaHHMM yriaepoia MpHU OOYIJIMBaHUH
YIJIEBOJOPOJOB CONEPIKAILMXCS B LIETyXe M ONMiKax [2].

Konnenrpamus UTM ( Cyop * 103Mr/n) 1 3¢ PEeKTUBHOCTE 1OCIIE OYUCTKH ,%
TepMO0OPaObOTaHHBIMHU OTXOIAMHU (CHM=80"‘10'3 Mr/1)

Bun orxona NTM
Kanmuii Iuuk CauHer| Mens
100°C C*10°Mr/n 9.% Cy 5% C 2% C 5%
#10°mr/n F10°mr/n *10°Mr/n
Onuiaku 28,11 64,86 57,87 27,66 4,04 94,95 127,90 65,12
ITmenuna 5,73 74,27 3,16 76,84 0,79 99,00 | 69,80 12,75
Tloncomneunuk | 0,75 99.00 0,00 100 2,44 96,95 | 58,90 26,37
200°C
Onuiaku 10,60 86,75 34,00 57,50 5,378 93,27 | 8,30 89,62
ITmennna 0,70 99,12 0,10 99,87 6,10 92,37 37,34 53,32
IToxcomneunnk | 0,20 99,75 0,00 100 9,20 88,50 | 35,20 56,00
300°C
Onuiaku 14,34 82,02 8,90 88,87 0,01 99,98 | 12,83 83,96
[Tmenuna 0,17 99,78 3,30 95,87 0,822 98,97 | 21,40 73,25
Ilonconneunuk | 0,16 99,80 0,00 100 2,682 96,64 | 21,30 73,37
400 °C
Onuiaku 1,54 98,07 37,70 52,87 7,46 90,67 | 20,00 75,00
[Tmenuna 0,30 99,62 0,00 100 1,64 97,95 | 11,66 85,42
Tlonconneunuk | 13,40 83,25 0,00 100 9,00 88,75 | 9,85 87,68
ITomumo N3MCHCHUA OBC€Ta IpH TCpMOO6pa6OTK€ MMPOUCXOJUTIO

U3MeHeHne 00beMa, HaChITHOW IUIOTHOCTH M BHELIHero BuAa copOeHta. OH
npuoOpeTan IMOBBIIIEHHYI0 XPYIKOCTb, JIerde MOAABalCA H3MEIbUCHHUIO.
Yactumpel Kak OBl yCaKMBAJUCh, IIPHOOPETANN CIOUCTYIO I'padHUTONOT00HYIO
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CTPYKTYPY. MUKPOCTPYKTYPHbIH aHa U3 00pa3ioB HA ONTHYECKOM MHKPOCKOIIE
«Karl Zeiss» «dnuraoct, npu MakcumManbHoM yBenundeHnu 500 mokasai, 4to B
oObeMe MaTepuasia MW Ha [OBEPXHOCTH COPOCHTA TOSBIUIACH PBHIXJIBIC
KOHIJIOMEpAThl, WMEIOIIUE BBICTYIIbI, TPEIIMHBI, KaHaJbl (PUCYHOK), 4YTO
CBHUJIICTEIBCTBYET O BBICOKOH MAe()EKTHOCTH WX CTPYKTYPBI, 4YTO JOJDKHO
0GyCIIaBIHBATH BBHICOKHE COPOIMOHHBIE cBoiicTBa. TepmoobpaboTka mpu 400°C
MIPUBOAUT K CHIIBHOMY OOYTIIMBaHHIO MaTepHaa.

B
Pric. MEKPOCTPYKTYpa 0TXO0IO0B, TepMoobpabotanusx mpu T, 300 °C;
a - IIeTyXa HOJICOJIHEYHHNKA, O - IIeTyXa MIIeHHIIb], B - ONIIKH; X 500

JononauTenbHble  (PU3NKO-XMMHUYECKHUE HCCIEIOBaHUS CyOCTpaToB Ha
nndpakpacaom ®Pypee-cnekrpomerpe Infralum FT-801 B tabmerkax ¢ KBr
ToKasajid, 4YTO HUCXOAHasdA MICiIyXa MNHICHUIBI MW MOACOJHCYHHKA COICpKaAT
[IEJUTIONO03Y, CIOKHOAPUPHBIC, OSIKOBbIE M KpEeMHEBbIe coenuHeHus. Ok,
TIOMHMO ILIEJUTION03BI U CIOKHBIX 3(QUPOB, COJEpKaT a30TUCTBIC U KPEMHHUEBbIC
coenuHeHMs. CIeKTphl, CHATBIE Nocie TepMooOpaboTku mpu Temneparype 300
OC MEITYyXU MHICHUIBI W MICITYyXW IOJCOJHCYHHUKA IOKa3ajar, YTO IIOJIOCHI
TIOTJIOIICHUST CIIOKHOI(HMPHBIX W OEIKOBBIX TPYNI TpaHCHOPMHUPYIOTCA H
YBEJIMYUBAIOTCS TIOJIOCH! TTOTJIONIEHHSI KPEMHHUEBBIX COSAMHEHHH.

Y TepM0ooOpabOTaHHBIX  OMUIIOK TpaHCHOPMHUPYIOTCS  TIOJIOCHI
TIOTJIOIICHHUS CIIOKHOI(UPHBIX U a30TUCTHIX TPYIIL.

B pesynbrate mnposienaHHoOW paboThl Obula IIOKa3aHa BO3MOMKHOCTh
UCIIONIb30BAHUS  Pa3IMUHBIX OTXOIOB B KkadectBe copbeHtoB WTM wu
YCTaHOBJIEHO, 4TO HauOoibiias 3PQEeKTUBHOCTh OYMUCTKU IOCTHUraeTcs IMpH
HCIIONB30BAHMM  OTXONOB,  TepMoobpaGoramHbix  mpu  T=300  °C.
[TpennonoxxuTenbHO B 3THX YCJIOBUSX (DOPMHUpYETCS CTPYKTypa C pa3MepoM
nop, Hanbosee 3PPEKTUBHO IOTIIOUIAIOIINX KOMIIOHEHTHl HAHOPa3MEpPOB.

Jlutepatypa
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DHEeTeNbCCKUN TEXHOIOTHYECKUI HHCTUTYT
CapaToBCKOro TOCYZapCTBEHHOTO TEXHHYECKOTO YHUBEPCUTETA

CHHTE3 YACTO CHIUTBIX PEAKTOILTIACTOB
BE3 IPUMEHEHUWSA OTBEPIUTEJIEU

PeakTommacTsl — 3TO HEPACTBOPUMBIE HEIUIABKHE IOIUMEPHI, NMEIOIIHe
MIPOCTPAHCTBEHHYIO CETYATYI0 CTPYKTYpYy, OOpa3oBaHHYI XHUMHYICCKUMH
CBSI3SIMH MEKy HOJMMEPHBIMH MaKpoOLEIsIMH. HacTo CHINTBIE peaKkTOILIACThI
MOJYYal0T OTBEPXKICHUEM OJIMIOMEpHBIX CMOJ. B manHol paGore oObexTamu
HCCIICIOBAHUS SIBIIIOTCA BECbMa PAaCIpPOCTPAaHEHHBIC W MIMPOKO MPUMEHSIEMBIC
CMOJTBI: aHWINHO(EHOIOPOpMAITBICTHIHAS cMona CD-342A (1),
HeHachIleHHas nonuddupras cmoia [TH-15 (2) u snokcuauanoBas cmona D/1-
20 (3). Cmombl, cpeaHsist GpyHKIMOHANTEHOCTh KOTOPBIX COCTABIsIET TpU U OoJtee,
OTBEPXKNAIOTCA YHCTO TEePMHUYECKH. bBHyHKIMOHAIBHBIE CMOJBI  TIPH
HarpeBaHUM NMPAKTHYECKH HE OTBEPXKIAIOTCS, TAK KaK OJUTOMEPHBIE MOJIEKYJIBI
TaKMX CMOJI CIIOCOOHBI JINIIL K 00pa30BaHUIO JIMHEHHBIX MaKpOLernei, Mo3ToMy
JUIL OTBEpPXKJCHUS TaKUX CMOJ TpeOyeTcss BBEJCHHE B PEAKIHMOHHYIO CMECh
0coOBIX [100aBOK — oOTBepauTenei. V3 TNepedncleHHBIX CMOJI TePMHYECKH
oTBepxkaaercs yumb cmona (1). i1t oTBepskaeHUs cMoi Tuna (2) MPUMEHSIOT
OTBEPXKJAAIOIIUE CHUCTEMBI, COAEp)KAaIlde  OpPraHHUUYECKHE THIPONEPOKCHUIBI,
HampuMep, TUAPONEPOKCHA  H3OMPONMIOEH3071a.  ODIOKCUIHBIE  CMOJBI
OTBEP)KAAIOT AHTUAPHIAMH OPTaHWYECKHX KUCIIOT MO0 aMHHAMH, Hallpumep,
noymaTiieHnonuamMuioM (I13ITA). Bee orBepautenn SBISIOTCS TOKCHYHBIMH
U CPaBHUTENILHO AOPOTOCTOSINUMH BeliecTBaMu, Hanpumep, [IDITA Ha mopsipox
nopoxe cMmoisl D/1-20.

[Tpn w3ydeHNMHM OTBEPXKICHUS CMOJI PA3IUYHBIX THIOB OOHApYyXKEHO HX
B3aUMHOE OTBEPIKAAIOIEE BIMSHHUE, 3TO MO3BOJSIET OTKAa3aThCsl OT MPUMEHEHUS
OTBEpAHTENEH, YTO UMEET YKOHOMUYECKOe M dKoJormdeckoe 3HadeHne. OTkaz
OT OTBEPAMTEICH YITydIIaeT yCIOBHS TPYAA U CHIDKAET Ce0ECTOMMOCTD M3IEITHH
U3 TOJUMEPHBIX KOMIO3MIMOHHBIX MatepuanoB (IIKM). Kpome Toro,
HCTIOJIb30BaHUE CMecell pa3IMYHBIX UCXOAHBIX CMOJ TMO3BOJSET PEryIHpOBaTh
cBoiicTBa nonyyaembix [TIKM.

324



JlaBHO TpHUMEHSeTCsI OTBEp)KACHHE OMHAPHBIX CMeceil SIOKCHUAHBIX U
(deHonopopmanbaeruaHbIX cMon [1]. 3amaTeHTOBaHO OTBEpXKIEHHE CMecel
cmon CP-342A (1) u ITH-15 (2), B KOTOPBIX aHWINH, COACPKAIIUICI B CMOJIE
(1), BBICTymaeT, BUAUMO, B POJM AMHHHOTO OTBEPIHTENS 10 OTHOIICHUIO K
cmorte (2). Comonumepsl TpeX pa3IMYHBIX UCXOJHBIX CMOJI 3HAYUTEILHO MEHEE
uzyueHsl. MccnenoBanue KMHEeTUKU OTBepxkaeHus cmeceir cmoin (1), (2) u (3)
pu aTMoc(EepHOM JTaBJICHUU TI0Ka3aio, 9To d(Q(eKTHBHAS YHEPTUS aKTHBAIH
3TOro TIpoLecca YMEHbIIAaeTcss MO XoAay oTBepxkaeHus ot 50 mo 20-30
k/k/Monb. DTO CBHICTENBCTBYET O TOM, YTO OTBEPXKICHHE MNPOTEKAcT B
MepexoHON 001acTH ¢ TeHACHIMEH K CMeIleHHuI0 B TU((y3HOHHYIO 00JIacThb B
ciy Bo3pacTaHus Au((GY3HOHHBIX 3arpyaHeHHHd. CyMMapHBIA TOPSIOK
mporecca OTBEPXKICHUS IO OJMIOMEpaM IIPH 3TOM CTPEMHUTCS K 3HAUCHHSM,
OM3KuM K equnumLe [3].

CrarmapTable 00pa3lbl HEHANOTHEHHBIX OTBEPXKICHHBIX CMECEH CMOI
OTIIMBAIA B KIOBEeTaX, 0Opaslbl HAITOJHEHHBIX (apMHUPOBAHHBIX) MAaTCpHAIIOB
BBIpE3aJId W3 TBEPIBIX IUIACTHH, IOJNYYCHHBIX CIIOCOOOM HAMOTKH HUTEIO.
[TomydeHHsle  00pas3ibl  HCHOBITBIBAIM M ONPENCNAIM  CIEAyIOIIne
XapaKTePUCTHKH: yISNBHYI0 YIApHYIO BS3KOCTh ay, (TOCT 4647-80),
paspymaroniee HampspkKeHHe TpH craTtmdeckoM m3rnoe o, (TOCT 4648-81),
mnotHocTh p (TOCT 4620-84).

IIpu BBICOKMX CTemeHSX MPEBPALICHUS WCXOIHBIX OJHTOMEPOB B
ceTyaThlil IPOAYKT 0K0J10 90% MOJIyYEeHHBIN COMOIIUMED SIBJIAETCS TBEPABIM, HO
XpYIKAM MatepuanoM (Tabnuna). BBegeHue B MCXOIHBIE CMECH OIUTOMEPOB
BOJIOKHUCTBIX HAIOJHUTENEH B BHUAE pPA3NIUYHBIX TEXHUYECKHX HUTEH
3HAYUTEIFHO YCKOPSET IIPOIecC OTBEP)KACHUS M IIOBBIIIACT INPOYHOCTHBIE
XapakTepUCTUKH ToaydaeMbix [TKM.

®du3nKo-MexaHnueCcKHe XapakTepuctuku oopasios [IKM Ha ocHOBe cMecel Tpex cMoll

Hanonuurens d oy 1<I[>l</M2 6 , ,Mlla p, KI/M
be3 HanosiHuTENIS 8 1 -
Kanpon -k 166 1100
Hurpon 41 39 850
YriepoaHasi HUTh - 120 1500

* - UCTIBITAHUS HE IPOBOJUIIUCH

3anaTeHTOBaH CIOco0 MOMY4YEHHs MOJMMEPHBIX JJIEKTPETOB Ha OCHOBE
apMHUPOBAaHHBIX cMecel Tpex m3yueHHBIX cMmon [4]. CocTaB comonumepa Tpex
CMOJI ¥ TEXHOJIOTHS OTBEPIKJICHHS TOAJICKAT IAaTEHTOBAHHIO.
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I' K. Cyryp6ekoBa, T.K. Cyryp6exos, E.T. Cyrypoexon
Tapasckuii rocynapcTBeHHbIN yHuBepcuteT umenu M. X. Jlynatu, Kasaxcran

HNCITIOJIb30OBAHME METAJIJIOB C KOMIIVIEKCAMHA
CEPYCO/JIEPKAIIIAX COEJJUHEHUM ITPH Y TUJIN3ALIIN
OTXOJOB XUMHUYECKOM MPOMBIIIJIEHHOCTH

Pa3zpaboTka MeTOmOB CHHTE3a M (PU3MKO-XMMHYECKOTO aHaIM3a
o0ycioByieHa HEOOXOAUMOCTBIO TIOMYyYEHHS HOBBIX M YIyYIIEHUS CBOWCTB
HMEIONNXCSI  COEAMHEHHWH METaluIoB C cepo- H  (ochopcoaepKauMu
COCIMHEHMSAMH HAa OCHOBE OTXOZOB XHMHYECKOH IPOMBIIUICHHOCTH
JKambbuickoii obsacti. B HacTosiiee Bpemst BeieTCsl aKTUBHBIM MOMCK HOBBIX
COGAMHEHHUH C IEeNBI0 CO3AaHNUs JIEKapCTBEHHBIX IPETIapaToB HOBOTO MOKOJICHHS
JUTS JICYCHUS COIMAIbHO3HAYMMEBIX 3a00JieBaHNi (OHKOJIOTHYECKUX, BUPYCHBIX
1 TIOCJIEICTBUI KOJIOTHYECKOT0 BO3ICHCTBHS XMMUUECKON TPOMBIIIICHHOCTH)
C IMIUPOKUM CIIEKTPOM AKTUBHOCTH M YMEHBIIEHHBIMH MTOOOYHBIMHU 3 heKTamu,
9TO OCOOEHHO BaXHO MPH PENICHHH BaKHEHIIEH mpoONeMBl yTHIM3alnuu
IIPOMBIIIIEHHBIX OTXOJIOB.

OKoOJIOTMYeCKHe  TPOOJEeMBl,  CBA3aHHBIE  C  IPOMBIIUICHHBIMH
3arpsA3HEHUSAMH, OTIM4aroTcs A JKaMOBIICKOrO pernoHa M HMMEIT CBOIO
cnennduky. Hy>)XHO yYUTBIBaTh SKOHOMHYECKHE M SKOJIOTHIESCKHE TTIOCIEICTBHSA
IIPON3BOJICTBA (docdopHoii TIPOMBIIIIIEHHOCTH u HCIIOIb30BATh
BO30OHOBIIIEMOE CBIPhE TaM, TIJ€ OTO TEXHUYECKHM M JKOHOMHUYECKH
ob6ocHoBaHO. MopepHH3alys CyIIECTBYIOIIEro MPOU3BOJCTBA, MPOU3BOICTBO
HOBBIX BHJOB MHHEPANbHBIX YAOPEHHWH, CO37MaHHe O€30TXOAHBIX |
9KOJIOTHYECKU YHCTHIX, BHICOKOTEXHOJIOTHUECKUAX MPOU3BOJICTB, HAIIPABICHHBIX
Ha BBIOYCK KOHKYPEHTHOCIIOCOOHOW, 3KCIIOPTHPYEMOH  OTeuecTBEHHOI
MPOAYKIMM JOJDKHA OBITh HANpaBICHA Ha BHEJIPEHHE PE3y/IbTaToB



HCCIICIOBaHUS HAYYHBIX Pa3pabOTOK MO 00e3BPEKUBAHHUIO OTX0J0B (hochopHOIt
MIPOMBIIILIEHHOCTH.

MaxkcuManbHyl0 TOKCHYHOCTh TIPOSBISIIOT — HamOoJee  XHMHYECKH
AKTHBHBIC YaCTHIBI, KOOPIMHAIIMOHHO HEHACHIIICHHBIC HOHBI, K YHCITY KOTOPBIX
CIIEIyeT OTHECTH HOHBI CBOOOAHBIX MeTayuIoB. CHIDKEHHE 3JCKTPO(UIBHBIX
CBOHCTB HOHA COOTBETCTBCHHO IPUBOJUT K CHIDKCHHIO €r0 TOKCHYECKOro
NEWCTBHSI Ha OpraHu3M. XeJaTHPOBaHHE CBOOOJHBIX HOHOB MeTajlla
MONMICHTATHBIMUA ~ JIMTAHJAMH TIpeBpaliacT HX B YCTOHUYMBBEIE, Ooiee
KOOPIMHALIMOHHO HACHIIICHHBIC YaCTHIBI, HE CHOCOOHBIC Pa3pYIIUTh
OMOKOMIIEKCHI, a CJIeI0BaTeIbHO MAIOTOKCHYHBIE. OHU MEMOPaHOTIPOHHUIIAEMBI,
CIOCOOHBI K TPAHCIOPTHPOBKE ¥ BBIBEICHHIO W3 Opranm3Ma. Hrak,
TOKCHYHOCTB 3JIEMECHTA OIpPEHEIICTCS ero IMPUPOIOH, J030W U MOJCKYIISIPHOM
(dopMoii, B cocTaBe KOTOPOH HAXOJUTCSI DJIEMEHT.

Buonmormueckoe  meHcTBHE  BBICOKOMOJIEKYISIPDHBIX  OPTaHHYECKHUX
COeAMHCHNH (aMUHOKHCIIOT, MONUICTTHIOB, OCIKOB, JXHPOB, YTIEBOIOB H
HYKIJICHHOBBIX KHCIOT) onpeaensercs aromamu (N, P, S, O) unu o6pazyeMbsiMu
rpynmnaMu aToMoB ((YHKIIHOHATIBHBIMU TPYIIIIAMH), B KOTOPBIX OHH BBICTYNAIOT
B KadyecTBE XHMHUYECKHM AaKTHBHBIX IIEHTPOB, IOHOPOB DJEKTPOHHBIX THap,
CIIOCOOHBIX K 00pa30BaHMIO KOOPIMHAIIMOHHBEIX CBS3CH ¢ MOHAMH METaJUIOB H
OpPTaHUYECKUMH MOJICKYJIaMU.

XUMH3M TOKCHYHOCTH MOXHO OOBSICHHUTH CIOCOOHOCTBIO METAJIOB
OJIOKHPOBATh CYIb(QTUAPUIBHEIE IPYNITEl (PEPMEHTOB M JPYTUX OMOJIOTHYESCKH
AKTHBHBIX COCTHHCHHH.

BonbIoit Hay4YHbIH U IPAaKTHUECKUH HHTEpEC AJIS CHHTE3a OHOIOTHYeCKU
AaKTUBHBIX  KOMIUIEKCOB  METAJUIOB  MpenacTaBimseT  yHuTHOn-Un  (2,3-
JVMEpKaNTONpPOaHCyIb()OHAT ~ HATpHsA), KOTOPHIH  BeCchbMa  YCIEHIHO
NPUMEHSAETCS B MEIUIMHE KaK aHTHIOTHBIM Mpemapar B XelaTOTEpaIuu.
Buonornueckoe AeHCTBHE YHHTHOJA OMpPEAEISIETCS aTOMaMU Cepbl, KOTOPBIE
BBICTYTIAIOT B KA9ECTBE XUMHUYCCKH aKTHBHBIX IIEHTPOB, JOHOPOB JIEKTPOHHBIX
map, CIOCOOHBIX K 0Opa3oBaHMI0 KOOPJMHAIIMOHHBIX CBS3€d C HOHAMHU
METaJlIOB.

Jns  momydeHHS TEPMOJMHAMHYECKOH  XapaKTEPHCTHKH  IPOILECCHI
B3anMoercTBus coneir kodampTa (II) m kobampta (III) ¢ yHHTHOIIOM OBLIH
U3yYCHBI CIEKTPO(POTOMETPUYECKAM M MOTCHIMOMETPHYSCKHMHU METOJaMH.
Boutn  momoOpaHBl ONTHUMANbHBIE YCIOBUS CYIIECTBOBAHMSA, COCTaBbl U
CTPYKTYpHI OOpPa3yIONINXCSl COSNUHEHHH peaknuii KOMIUIEKCOOOpa3oBaHHS B
CHCTEME YHUTHOI — KOOAbT B BOJHBIX pacTBOpaXx.

B kauectBe wucxomnbix peareHToB Obutn  B3ATBHL  [Co(H,0)6]Cly,
[Co(NH;)s]Cl3, [Co(en);]Cl;, muc-[Co(en),Cl,]C1, tpanc[Co(en),CL,]C1, CoBr,
n yHUTHON.  KpHBBEIC CBETOIOIIIOMICHUS WCCIEAYeMBIX pPACTBOPOB TIPH
paznuuHbeix pH uMeroT nmosockl nornowenus ¢ Mmakcumymamu npu 330, 380 u
460 uMm g Co* u CIIEKTPBI ISt Co*" us JIBYyX IIOJIOC TIOTJIOIIEHUS C
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MakcumymamMu B obmactu 370-440 uM m 490-550 HM. AHanu3 moKasaji, 4To
KOHLIEHTpallMsl HCXOAHBIX IPOAYKTOB BIMAET HA COCTaB OOpPa3yHOLIUXCS
KOMIIEKCOB, ¥ B  HCCIEAYyEeMBIX CHCTEMax MPOTEKAIOT  IPOILECCHI
TIOCJICIOBATEIBHOTO 3aMEICHUS MOJIEKYJI BOJIbI, aMMHAaKa U 3THJICHANAMUHA Ha
YHUTHOJ, B pe3yJlbTaTe KOTOPBIX OOpa3yloTCsi MPOLYKTHl C Pa3IMYHBIMU
cnexkTpanbHbIMU mapaMeTpamu. Kommiexkcsl CoCl, ¢ yHHTHOIOM Ha4MHAIOT
o0pa3oBbIBaThCs 1pu pH pacTBOpPOB MEHbIIIE 2 U IMEIOT MAKCUMAJIbHBIA BBIXOJ
mpu pH > 6.

Takum 00pa3oM, MOXXHO NPEIOJNOXKUTh, YTO IO Mepe YBEeIHYEeHHS
COOTHOIICHNS KOHIEeHTparuy yauTHona 1 Co”" u Co’" u npu nossimennn pH
Cpellbl, TaKKe MPUBOAAIIETO K YBEIMYCHUIO JIONN JUCCOLMHUPOBAHHBIX 1Mo SH-
rpynmnam (opM YHHTHONA, B HCCIEAYEMBIX CHCTEMax IIPOTEKAalOT IPOLECCHI
CTYIEHYaTOro 3aMelleHHs JIMIaHA0B BO BHyTpeHHEll cdepe. B xoxe peakiuii
00pa3yroTcs CMEIIAHHOJMTAHAHBIE KOMIUICKCH, KOHEYHBIM MPOXYKTOM
sBIseTCA Komiieke coctaBa Co’ ' : Un = 1:3.

Kazplii CIIEKTp M30MOJAPHON cepuyu mornomenus pactsopa Co'-Un
MMeeT TPH MOJOCH mornomenns mpu 19000, 22000 u 29000 cm™', koTopsie
OTHOCATCA K TepexoaM MexIy d-ToxypoBHSAMH IIeHTpanbHOro aroMa. [Toroca
mpu 19000 cm™' oTHecena K NePexXoay *T\(F) — *Ty(P), uro XapaKTepHO AJIs
noioc d—d mepexoJoB B OKTadApHYeCKOHW KOHGUrypaluu. Orta Iojoca
pacmienisieTcss Ha JIB€ KOMIIOHEHTHI, TPHCYIIHE IICEBJOOKTAdIPHIECCKUM
KOMIUIEKCaM, YTO TaKXe YKa3blBaeT HA IPOIECC CMEIIaHHOIUTAHIHOTO
oGpasoBaHms KoMIUIeKcoB. Ilomoca mpu 29000 cM’' cooTBeTcTByeT mooce
nepeHoca 3apsijia 0T cepbl K KOOabTy.

[Ipy paslIOKEHWH CIEKTPOB MOrJIOmeHHs pactBopos Co’ -Un  Ha
KoMIToHeHTHI ['aycca, GbUTH ToTydeHsl moxocs mpu 37000, 38000, 39000 cm™.
OTH MOJIOCHI OTHECEHBI K IOJI0caM MepeHoca 3apsiia OoT cephl K kobanbTy. Ilo
3HAYEeHUSAM OSHeprui crabmimsamuu  KpucrtaumdeckuM moieMm (DCKII)
3aMeIaeMble JINTaHAbl PacIoararoTcs B CIEAYIOMNN psi:

Co[(H,0)4]Cl, :Un < [Co(NH3)6]Cls< CoBr; : Un < nuc- [(CoEn,)|Cl, Un <
Tpanc-[(CoEn,)|Cl,: Un.

Oneprus pacIeruieHus TeKCaaKBOYHUTHOJIATHOTO KOMITIIeKca
HaMMEHbIIAst, YTO OOYCIIOBIEHO IMOJISIPHOCTHIO MOJICKYJBI BOABI, 3aMEIICHHUE
MOJIEKYJl BOABI HA MOJICKYJIBl YHHUTHOJA II0 CPaBHEHHIO C OCTaJbHBIMU
3aMeIaeMbIMH JITaHAaMHu Oojiee 00JIeryeHo W aKBOKOMIUIEKC Oojiee JTa0uieH.
Hawnbonee BbIcoKast 3HEpPTHUs pacIICIUICHUs] HAOMIOAAaeTCsl y KOMIUIEKCA C TPaHC-
/(CoEny)/Cl,:Un, T.e. IpOCTPaHCTBEHHO 3aMEIICHHE YHHUTHOJIOM B MOJEKYJE
TpaHC-U30Mepa uAeT Hanbojee 3aTpyAHEHO dHepreTruuecku. [IpuBeneHHbIN psia
[0 CWIe JWraHga JaeT BO3MOXXHOCTh MPOTHO3WPOBATH YCJIOBUS CHHTE3a
KOOPAMHALMOHHBIX COCIMHEHNH YHUTHONIA ¥ METAJIIOB, a TAKXKE IIPEAIONaraTh
BO3MOXHYIO MPOCTPAHCTBEHHYIO CTPYKTYpy CHHTE3UPOBAHHBIX BEIECTB.
Takum obpazom, komriuieke Tpanc-[CoEn,)|Cl, - Un momxken ObiTh Hambojee
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ycroituuB. CormacHo Teopeme SHa-Temiepa mnpu CHATHH 3JIEKTPOHHOTO
BBIpOXJEHUA oOpasyercs Oosee crabuibHas KOH(Urypaius, KoTopas
ITOJIBEPKE€HA PA3NUYHBIM UCKKCHHUAM M O0OPa30BaHMIO MPOYHBIX KOMITJIEKCOB
TICEBJOOKTadApUIECKOi KOH(HUrypanun. KoHCTaHTBI 00pa3oBaHMs KOMILIEKCOB
B CHCTEME [CO(H20)6]2+—yHI/ITI/IOJ'I paBubl K, = 8,12.10'14; p K, = 13,09
(ciexTpodoTomMeTpUIeCcKn); K, = 646.10" pK, = 13,20
(TOTECHIIMOMETPUYECKH ).

B.JI Cynakos, 0.1 Kentos, JI.M Anukuna, O.P. Yaanosa
I'HY Arpodusnueckuit HUM PACXH, Cankr-IletepOypr
OBOPYJOBAHUE U TEXHOJIOTUH KPYTJIOI'OAUYHOTI'O
MMPOU3BOJICTBA BHICOKOKAYECTBEHHOM 3KOJOT MUYECKH

YUCTOM PACTUTEJBHOM MPOJYKIMA

Yposens pazpadbotok Arpodusndeckoro HUU B obmacti 3ammnieHHOTO
IPYHTa W CBETOKYIBTYpPbl PACTEHHH MO3BOJSET MEPEHTH K OpraHU3ald B

paliloHaX C DOKCTPEMalbHbIMU IPUPOJHBIMU YCIOBUSMU H 30HaX
9KOJIOTUYECKOTO PHCKA SKOHOMHUYECKH PEHTA0ENbHBIX OWOTEXHOJIOTHYECKUX
KOMIUIEKCOB -  MPEANPHITAN KPYTJIOTOAMYHOTO  TIPOMBIIICHHOTO

MPOM3BOJCTBA  JKOJOTHYECKH OE30MacHOil  OBOLIHOW MPOAYKIMU  HITU
PacTUTEIBHOTO CHIPhS AN (hapMaleBTHUECKON U map(hoMepHO-KOCMETHIECKON
MIPOMBIIUIEHHOCTH. B mepBoM ciydae B 3HAUWTENBHON CTENEHH pPEmIaeTcs
3aJada KPYTJIOTOAWYHOTO OOECIeUeHHsT HaceleHWs BBICOKOKaYeCTBCHHBIMHU
OBOLIAMM, COACPKAIIUMH BECh KOMILIEKC HEOOXOJUMBIX BHUTAMHHOB U
MHUHEpaJIbHBIX BELIECTB, BO BTOPOM — BO3MOXHA OpraHM3alis B CTpaHe
COOCTBEHHOTO MPOM3BOJCTBA PACTHTEIHFHOTO CHIPHS M (papMaleBTHUECKON H
map(OMEpHOH  TPOMBINUICHHOCTH, B TOM 4YHCIE W  YHHKAIBHOTO,
SKCHOPTUPYEMOTO U3 JAIBHETO 3apyOexKbs.

MeTox CBETOKYJIBTYPHI, CaMblii BBICOKOIIPOM3BOIUTEIBHBIA CIIOCOO
KPYTJIOTOAMYHOTO TIPOM3BOJACTBA C/X TPONYKIWH,  SBISIETCS  OCHOBOI
TEXHOJIOTUH,  MPUMEHSEeMbIX  JJs  BBIpAIlMBAaHUS  pacTeHUH B
OUOTEXHOJIOTMYECKUX KOMIUIEKCaX, OCHAIEHHBIX pa3paboTaHHBIM B
ArpodusnieckomMm HUN BEreTalMOHHBIM o0opynoBaHHEM -
aBTOMAaTU3UPOBaHHBIME cBeToycTaHoBKamH (BCY) ¢ rOpu3OHTaNBHBIM HIIH
BEPTHKAJILHBIM pacloNOKEHUEM  CBETWJIBHUKOB.  CBeTOBBIE  OJIOKH
CBETOYCTAaHOBOK OOOPYAYIOTCA CEpUIHBIMM HCTOYHHKAMM CBETa - JIAMIIAMH
JHaT- (400, 600). KoncrpykruBao BCY ¢ ropu3oHTaIbHBIM PacHoOKEHHEM
CBETH/IbHUKOB YCTAHOBIICHHOH MOIHOCTHIO 10 0,4 KBT/M’, MpeaHasHaueHHbIC
JUIS  BBIpAIlMBaHUSl PACTeHUs BBICOTOM 10 | M (3eleHHBIE KYJIBTYpBI,

329



HU3KOpOCNBIE COpTa TOMAaTOB M T.[.), HPEACTaBIAIOT COOOH CTemmaku
OIMPUHOW OAMH MeTp; Ha CTeIaXke pacHojararoTcs MOJAOHBI  C
MOYBO3aMEHUTEJIEM M CHCTEMOW IHUTaHUS pacTeHHil. Jnuna cremnaxa
OIIpe/IeIIIeTCS pa3MepaMu pabodero OMEIIEHHUS.

B BCY ¢ BepTuKanbHbIM PacoNIOKEHHEM CBETUIIBHIKOB YCTaHOBJIEHHOI
MomrHocTeio 10 0,8 kBT, Bapbupyromei mo Mepe pocrta pacTeHUN, HCTOUHUKHI
CBETa  paclojlaraloTcsd  BJAOJIb  BEPTUKAIBHOM  OCH  CBETOYCTAaHOBKH,
TpeICTABIIAIONIEH B TIaHe MECTHYTONBHIK IUIOmaabio~1,5 M°, JHTenbHOCTh
eXecyToYyHOH paboTbl Jamm oboux TurmoB  BCY ompenensercs Buaom
BBIPAI[MBAEMBIX PACTCHUIl M B OOJIBIIMHCTBE CIy4yacB HE NpeBblmaer 12-14
4acoB B CYTKH. BCY ¢ BepTHKaIbHBIM pPACHOI0KEHHEM CBETHUIBHUKOB
MpeJHa3HaueHbl A BBIPAIMBAHMSA BBICOKOPOCHBIX PAacTeHUH — A0 2,5 M
BBICOTOI! (JIMaHbI OTypIIa U TOMATOB).

B mouBennsix 6mokax BCY ncnomnbs3ytoTes mi00 OOBIYHBIC TEXHOIOTHH
BBIPAIIMBAHUS PACTEHHH C WCIOJIBb30BAHHEM TOpda CO CHENHaIbHBIMH
no6aBkaMu, OO CrelHanbHble MAIOOOBbEMHBIE TEXHOJIOIUH, OOJiee CIOKHBIC
0 KOHCTPYKTUBHOMY peEIICHHIO, HO H 0Oojee TPOU3BOIUTEIHHEIE.
HUcnonezyembie BCY MoryT OBITH y3KOCTIEIMANIN3HPOBAHHBIMY, HAIIPUMED, IS
BBIpAIlMBAHUSA TONBKO OJHOTO BHJA OBOLIHBIX KYyJBTYp, WIH OCHAILEHBI
0o0OpyZOBaHMEM AJIS BBITyCKAa IIMPOKOro Habopa pacTUTENBHOM MPOXYKIHU.
[Ipu TouHOM BBITOJTHEHUH TPeOOBaHMUIT pa3pabOTaHHBIX TEXHOJIOTHI, OBOIIHAS,
LBETOYHAS M Jpyras pacTUTEIbHAsh MPOAYKIMS MOTYT OBITh MOJNYYEHBI K
3apaHee 3alIaHUPOBaHHOMY CPOKY.

KonmuuecTBO  CBETOYCTaHOBOK, pa3MEIIaeMbIX B  CTallMOHAPHBIX
MTOMEIIEHHSX OTpeNeieT UX CyMMapHyI0 IPOU3BOAUTEILHOCTE M MOXKET OBITh
TOOBIM: OT EIWHHUII TPH HCIOIb30BAaHWM B JETCKHX Cajax, OOJIbHMIIAX,
IIKONAX, a TaKKe B JKUJIBIX MOMEIIEHMAX INPHU OPraHU3alMU BBIPALIUBAHUSI
OBOIICH WJIM IIBETOB B HEOOJNbIIMX O0OBEMax, JI0 OOCCICUYMBAIOIINX
MIPOM3BOJICTBO PACTCHUEBOAYECKOHN MPOIYKIIMH B MPOMBIIUICHHBIX MacinTabax.
TpeOoBanust K MmoMemieHUsIM - BbICOTa ~ 3,0 M, 00OpyJOBaHHE CHUCTEMaMH
9JeKTpO- U BojocHaOxeHus (ciauB B OOBIUHBIX OBITOBBIX 00BEMax),
BO3MOYKHOCTb KPYTJIOCYTOYHOTO OICPIKAHHS TeMIepaTyphl Bosayxa ~15°C.

Hcnons3oBanue nocnenHux paspadborok ADU B 061acTH CBETOKYIBTYPHI
pacTeHuif, obecneuuBaeT BBICOKYIO MPOJYKTUBHOCTb OBOIIHBIX M JPYTUX
KyJIBTYp NIPH 3HAUUTEIIBHOM COKpAIlleHHH CPOKOB Bereranuu. Hanpumep, 3a 70-
80 cyTok yposkaii Tomara mocturaer 25-30 Kr/mM’, orypua 3a jBa Mecsua
Bereraruu — 24-30 K/, ypoxaii canara 3a 22-25 CyToK - ~4-6 Kr/m’.

OcHOBHBIM (DaKTOPOM, MPEMSATCTBYIOLIMM IIHPOKOMY PACIPOCTPAHEHHIO
COBPEMEHHOH MPOMBINUIEHHON CBETOKYIBTYpPHl SBISIETCS yKOPEHUBIIEECS
MHEHHE O BBICOKHX 3aTpaTax Ha AJIEKTPOIHEPTHIO NMPH MPOU3BOACTBE OBOIIHON
W JpYrod pacTUTEIbHONM MNPOAYKIMH 3TUM M MeTogaMu. JleHCTBHUTENBHO,
3aTpaThl Ha JIEKTPOIHEPTUI0 YBEIWYMBAIOTCS NMPHONU3UTENBHO B JBa pa3a 1o
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CPaBHEHHUIO C 3aTpaTaMU MPHU HCIOJIb30BaHUU KOMOMHUPOBAHHOI'O OCBELICHHUS B
TEIUIMLAX B OCEHHe-3UMHUK mnepuon. OpHako i1 OOBEKTUBHOW OLIEHKH
peHTa0eNbHOCTH TPOU3BOJACTBA EIUHUIBI OBOIIHOM MPOJYKIHU CIEAYyeT

KOMIIJICKCHO OLCHUBATH CTOMMOCTB OTACIBHBIX 3JICMCHTOB BCETO
TEXHOJOrM4Y€CKOro nukKjia Nnponu3BoACTBa OBOIIICH B CyHIECTBYIOIUX TCINIMYHBIX
KOMOHHATax n B OMOTEXHOJIOTHYECKHUX KOMIIIICKCaXx. I'naBHBIMUI

MIPENMYIIECTBAMH, OOCCICUNBAIOIINMH PHIHOYHYIO KOHKYPEHTOCIIOCOOHOCTh
MPOAYKIMH, IMOTyYaeMOH B OHMOTEXHOJOTHMYCCKHX  KOMIUIEKCAX, SBIISIOTCS:
OTCYTCTBUE TPYAHOCTEH, CBSA3aHHBIX C  OJKCIUTyaTanued  OOBIYHBIX
KYJbTHBALIMOHHBIX COOPYKEHUH, UCKIIOYEHHE BO3MOXKHOCTH MAacCOBOW rubenu
pacTeHUi, BBICOKOE KaueCTBO M HKOJOTMYECKas YHUCTOTa BBIPAIUBAEMBIX
pacTeHHid,  COOTBETCTBYIOIIEEC CAMBIM BBICOKHMM TPEOOBaHMSM ITHIICBOM,
(dapMalleBTHUECKONH WM  Hap(PrOMEPHO-KOCMETHYECKONH MPOMBIIUICHHOCTH.
OpHEeHTHUPOBOYHBIE pPAacUYeThl IMOKA3bIBAIOT PEHTA0ENHLHOCTh TPOU3BOIUMOM
METOJIOM CBETOKYJBTYPBI PACTUTENILHON MPOAYKIMH U B YCIOBUSAX UMEIOIUXCSA
pHIHOYHBIX IleH. PeanbHas ke peaJu3alMOHHAs IIeHa MNPOAYKLUH,
MPOU3BOANMOI  METOJOM CBETOKYJBTYPBI, JOJDKHA COOTBETCTBOBATh €€
KauecTBY M, I10 KpaiiHell Mepe, B 1,5-2 pa3a npeBbllIaTh CTOMMOCTh PHIHOYHBIX
oBoulel. [lepcreKTUBHBIMU HaNpaBIEHUSAMH, BEIYLIUMH K JIONOJHUTEIEHOMY
CHIDKEHUIO CTOMMOCTH TPOU3BOJACTBA E€AMHULBI MPOAYKLUUU  SIBISIOTCA
npuMeHeHue (POTOOMOIOTHUECKUX METOJIOB PETYISIUN POCTa W PAa3BUTHA
pacTeHUi M HCIOJb30BAaHME TEIUIOBBIX IIOTOKOB OT MCTOYHUKOB cBera BCVY.
IIpoBeneHHbIE OPUEHTHUPOBOYHBIE TEIUIOTEXHUYECKHE DPACUYETHl I1OKA3bIBAIOT,
YTO MPHU PALlMOHAJIBLHOM cXeMe MCII0JIb30BaHUS TEIUIOBOM YHEPTUH, BbIIEIAEMOM
HCTOYHUKAMH CBETa BETETAIMOHHBIX YCTAHOBOK, BO3MOXXHO 3HAUUTEILHOE
CHIDKCHHE DJHEpro3aTpaT Ha OTOIUICHHE IIOMEUICHUS OHOTEXHOJIOTMYECKOTO
KOMILIEKCa [0 MPOU3BOJCTBY PACTUTEIBHON MPOAYKLUUHU B KPYIHBIX MacLITabax
B OCEHHEe-3WMHUH TMepHoja OJKCIUTyaTtanud. Hampumep, B  TOJHOCTBHIO
OCHAIIICHHOM CBETOYCTAaHOBKaMM OHOTEXHOJIOTHYECKOM KOMIUIEKCE IIIOMIABI0
~ 500 M%, He TpeGyeTcs OTOILICHHS MOMEIICHHS MPH 3HAYCHHSX TEMIIEPaTyp
HapyKHOro Bo3ayxa 10 -10°C.

PacyeTHBIE CTOMMOCTH M3TOTOBIICHUS] TOPH3OHTAILHOW CBETOYCTAHOBKH
~ 8,0 - 10,0 Thic. py6/™M°, BepruKambHOii BCY ~ 15-20 Thic. py6. Ilpu
HEBBICOKHX TPEOOBAaHUSIX K IU3aifHy 000PYIOBaHHUS, CTOMMOCTh M3TOTOBJICHUS
CBETOYCTaHOBOK OOOMX THUIIOB MOKET OBITh 3HAYUTEIHHO CHUKEHA, YTO BAXKHO
IPH OpraHM3ali¥ MEJIKOMAaCIITa0HOTO TIPOM3BOJCTBA CBEXEH OBOIIHOI
MPOAYKIMA B JETCKHX CaJax, B MIKOJAX, OONBHUIAX H T.O. DJICMEHTHI
pa3paboTaHHBIX TEXHOJIOTUH KyJIbTUBUPOBAHUS PACTEHUH MPOBEPEHbI Ha
MPAKTHKE B PETHOHAX C IKCTPEMAIbHBIMU MPHUPOIHBIMU ycioBusiMu (SImad,
Maranan, TaliMelp ¥ T.4.). Pe3ynbTarhl dKCIUTyaTallMu B TedeHHe 3 — 5 et
OpPraHM30BaHHBIX B 3THX pailoHax HeGomnpiux no mioumanu (ot 40 mo 200 M
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TIOJIE3HOM IUIOIIAAN) YYAaCTKOB IO KPYIJIOTOJMYHOMY HPOW3BOICTBY CBEXEH
OBOIIHOM NMPOAYKINH, IIOATBEPAKIAIOT PEATbHOCTh MIPEJIaraéMoro MpoeKTa.

E.A. Tarapunuesa, O.B. Turopenko

DHTeIbCCKUH TEXHOIOTHYSCKU HHCTUTYT ((prman) CapaToBCKOTO
rOCy/IapCTBEHHOIO TEXHUYECKOTO YHUBEPCUTETA

ANMPOBALIVA U BHEJAPEHUE 9KOJOI'MYECKU BE3OITACHbBIX
TEXHOJIOT U OBE33APAKUBAHUSA BOJIbI

LenTtpanu3oBaHHoe  cHaOXXeHHE BOAOH  TOpPOIOB, TMOCEIKOB U
MIPOMBINIUICHHBIX TIPEANPHUATHNA TPEICTABISIET COOOH CIIOKHBIH KOMIUICKC
TEXHHUKO-DKOHOMHYECKHMX W OPraHM3aIlMOHHBIX  MEpPOTIPHATHI. Ux
palMOHANTBHOE PEICHUE OMpENeliieT YPOBEHb CAHUTAPHOTO OJIaroycTpoMCTBa
TOPOJIOB M TIOCENKOB, 00ecleYnBaeT HOpMabHbIE YCIOBUS >KU3HU HACEJICHUS,
rapanTupyet oecrepe0oiHy0 paboTy IPOMBIIIICHHOCTH.

Bes  wmcnomp3yemas  Boja  XO3AHCTBEHHO-TIUTHEBOTO — HAa3HAYCHUS
MIpeIBapUTEIbHO OYHIAETCS U 00€33apaskuBaeTCsl HA OYHCTHBIX COOPYKEHUSIX.

CHa0xeHHE HaceJeHWs] KOHIWIIMOHHOW BOJOW B  JIOCTATOYHOM
KOJIMYECTBE UMEET BaKHOE COIMAIBHOE U CAHUTAPHO-THIHEHUYECKOe 3HAUCHHE,
MIpeIOXpaHseT ToIei oT SIHUIEMHAOIOTHICCKAX 3a00JIeBaHUIA,
pacnpocTpaHsIeMbIX Yepe3 BOIY.

ITo nanaeiM BO3, okxonmo 80 % Bcex MHQEKIMOHHBIX OOJNE3HEH B MHpE
CBSI3aHO C HEYIOBJICTBOPUTEIBHBIM KAadeCTBOM BOOBl M HAapyIICHUSIMH
CaHUTAPHO-TUTHEHWYECKUX HOPM BOJIOCHaOXKeHus. BoaHBIM myTeMm mpenaercs
OOJIBIIMHCTBO KUIIEYHBIX MH(EKIMHA: OpIOMIHON TH(, TU3CHTEpUs, MapaTUQBHI,
CaJIbMOHEJUIE3bl, Xojepa W ap. JlokazaHa poib BOJBI MPH PaclpOCTPaHEHHH
SMHUIEMAYECKOro renatuta A, monunomuenuta. OnpenereHHOe 3HaYeHHEe UMEeT
BOJIHBIN (haKkTOp B Mepeave aJeHOBUPYCHBIX HHDEKIHIA, ameOunasa, JIIMOIIH03a,
TEJIbBMUHTO30B [1].

OO0e33apaxiBaHUEe  BOJABI  XJIOPHPOBAaHMEM  HApsAmy C  SIBHBIMH
JOCTOMHCTBAMH, TaKHMH KaK JelieBu3Ha, 3()(EKTHBHOCTH OKHUCICHUS,
o0namaeT Cepbe3HBIMH  HEAOCTaTKaMH —  OMNAcHOCTBIO  MPOM3BOJCTBA,
OTCYTCTBHEM TapaHTHHU MOJHOTO 00e33apaKuBaroniero 3 ¢exra, 00pazoBaHuEM
ranoreHcogepkamux — coequaeHnit  (['CC), OompIIyr0 4acTh  KOTOPBIX
coctaBisitoT TpuranoreaMeransl (TT'M): xmopodopm, auxiopOpoMMeTaH u
opomoopMm. IToGouHBIE TMPOAYKTHI O30HHUPOBAHUS MPENCTABISIOT OOJBIIYIO
OITACHOCTb, YeM TT0O0YHBIE MTPOIYKTHI XJIOPHPOBAHUSA, STO aJIbICTHUIBI, KETOHHI,
OpraHuvecKre KUCIOTHL U T.1. [2, 3].
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[MpupocT oO6beMa NMPOM3BOACTBA M TMOAAYM BOZBI JUIS yJIOBJIETBOPEHUS
BO3PACTAIOUIUX MHOTPeOHOCTeH HaceleHHs M APYTHX MOTpeOuTenei NOmKeH
HATH HE TONBKO 3a CYET CTPOHUTENBCTBA W OCBOCHHS HOBBIX MOIIHOCTEH,
CKOJIBKO 32 CYET MOBbIIICHHS 3P (HEeKTHBHOCTH, MHTCHCH(DUKAINK ASHCTBYIOMNX
COOPY’KEHUI 1 000pyI0BaHMSI, TEXHUYECKOTO IIEPEBOOPYKEHHUSI BOJOIIPOBOIHO-
KaHAIM3AIMOHHBIX NPeIIpUsITUil Ha 0a3e AOCTHKEHUH HayYHO-TEXHHUYECKOIo
mporpecca.

[MosToMy akTyampHOM sBIsSeTCS 3afada IOMCKA W BHEIPCHUS
COBPEMEHHBIX, 3((PEKTUBHBIX, 3KOHOMHYECKH BBITOJHBIX M OSKOJIOTHYECKU
0e30IacHBIX METOI0B 00€33apaXXMBAaHUSI TUTHEBOU BOJIBI.

Ha 6a3e MVII «9urenbc-Bomokanam IMO Capatosckoit obmactu BOC
OblIa BBINIOJIHEHA PaboTa 10 BHEAPEHHIO M anpoOalny yCTAHOBOK «AKBaxJop-
500» B xomuyectBe 16 mryk mpousBoactea OAO HIIO «Oxpan» M3 PD. B
YCTAHOBKAaX TOTO THIIA BIIEPBEIC PEIICHBI BOIPOCH PAIIMOHAIFHOTO COYCTAHUS
TIOJIO’KUTEINIBHBIX CBOMCTB M3BECTHBIX OKCHIAHTOB — XJIOPHOBATHUCTON KHCIIOTHI,
THIPONEPOKCHIHBIX COCIMHEHMH W 030Ha M YCTPaHEHBl OTPHLATEIbHBIC
MOMEHTBI, IPUCYIINE KAKIOMY U3 HUX.

YcraHOBKH — «AKBaxiiop» KOMITAKTHBI, JKOHOMHYHBI, O€30ITacHHI,
s¢dextuBHbl. [y pabOThl YCTaHOBKM HEOOXOAMMO MMETh TEXHHUYECKYIO
MIOBAPEHHYIO COJIb B KOJIMYECTBE 2 KI' U AJIEKTPOIHEPruio u3 pacuera 2-3 kBt-u
Ha | KT MPOU3BOJUMBIX OKCUIAHTOB [4].

Hcnertanust n1e3MHOUIUPYIOINA aKTHBHOCTH PACTBOpa OKCHIAHTOB M3
ycraHoBKH AKBAXJIOP-500 mpoBoauimch 1Mo MoKa3aTelisiM 00e33apaKMBaHUs
BOABI XO3SIHICTBEHHO-IIUTHEBOTO BOAOCHAOXeHMA T. OHrembca. OOBEKT
HCTIBITAHUHA — BOZA, TOAaBaeMas Ha CTAHIIMIO BOJOIIOATOTOBKH OT Bomo3abopa
p. Cazanku. Konrpons sddektuBHOCTH 00€33apaXWBaHNs BOABI B PEATBHOM
TEXHOJIOTMYECKOM LUKJIE Mpou3BoAuica Mo mnokasarensM OMUY  (oGmee
MukpobHoe umcno), OKB (ob6mme xomudopmusie Oakrepun), TKbB
(TepmoTonepaHTHBIC KOMH(POPMHBIE OaKTepHn).

Hons CPaBHUTEIHEHOTO 0aKTEepHOIOTNIECKOTO aHanmsa
o0e33apakUBalOIUX CBOICTB OKCHJAaHTAa U XJIOPHOI BOJBI HCIOJB30Bajach
Bozaa ucrounuka (p. Cazanka — KOE OMY 190 B 1 mur, HBU KOE OKB 1100 B
100 M, B 1. 15 KOE TKb B 100 M) mpu HCKYyCCTBEHHOM 3apa)KCHUH
MakTo3HO# KumireuHoit mamoukoit (JIMK 10" KOE) u canpodutHbME
6axrepusmu (KOE OMUY), Bpems xoHTakTa 30 MHUHYT, Temmeparypa BOAbl 23-
21°C. PesynbTaTsl HCCleJOBAaHMI OTpaKeHbI B Tabmme 1.

333



Tabnuna 1
CpaBHHUTENBHBINA OAKTEPHOIIOTUIECKUHN aHAIN3

Jo3a xnopau | C xyopHOii BojioH C oxcugantamu AKBAXJIOP
OKCH/IaHTa, KOE HBY KOE | Brt.u. KOE | KOE HBY KOE | B 1.u. KOE
M/ oMUY, OKB, TKB, oMUY, OKB, B TKB, B 100
B 1 M B 100 mu B 100 M B 1 M 100 M MJT
1 CruBHOU CruBHOM 26,5 Cnusnoit | 10,0 2,0
poct poct poct
2 CruBHOM 29 3,0 12,0 5,0 Orc.
poct
3 14,0 2,5 Orc. 3,0 Ortc. Otc.
4 6,0 1,0 Orc. Orc. Orc. Orc.
5 2,0 Orc. Orec. Orc. Orc. Orc.
Hopma s
TIHTHEBOH He 6onee | OtcyrcrBH He OtcyTcTBH
BOJIBI, OtcyTcTBHE OrcyTcTBUe
CanTTuH 50 e 6oxee 50 e
2.1.4.1074-01

OTMe4YeHO, YTO TNpH KOHIIEHTPALMH OKCHIAHTOB 4 MI/I TIOJHOCTHIO
OTCYTCTBYIOT OakTepuu B 0OpabOTaHHOW BOZE, 4ero He HaOIromaercs Mpu
OOBIYHOM XJIOPUPOBAHUH.

IIpn o6e3zapaxuBaHUM BOABI OONBIIOE 3HAUYCHHE WMEET HAJIMINE
OCTAaTOYHOTO XJopa. CpaBHUTENBHBIE JaHHBIC 110 HAJIMYMIO OCTATOYHOTO XJIOpA
MIPUBECHBI B TaOIUIIE 2.

Tabnuua 2
OcTaTouHbIi XJI0p
Jo3a xmopa u C xJyopHO# BogoH C okcumaHTaMu « AKBaxJiop»
OKCHUJIaHTa, MI/JI CyMMapHBIil 0CTaTOYHBIN CyMMapHbIif 0CTaTOYHBIH
XJI0p, MI/J1 XJI0p, MI/J1
ITIK, mr/n 1,1-1,7 1,1-1,7
2 0,21 0,36
3 0,36 0,28
4 0,36 0,28
5 0,28 0,86
6 0,72 1,37

Taxxe wu3ydasoch BIMSHME OKCHIAHTOB Ha (DU3MKO-XMMHYECKHUE
IIOKa3aTeJIM KauecTBa BOABL. Pe3ynbTaThl INPOBEJCHHBIX MCCIENOBaHUM
MOKa3aJli, 4YTO pacTBOP OKCHAAHTOB, BBIPaOATHIBAEMBIH  yCTAaHOBKOM
«AxBaxmop-500» sBisercs Oomee 3P deKTHBHBIM  00€33apasKUBAFOIIIM
CpeACTBOM, 4eM XJIOpHas Boja. [Ipu 3ToM oTmeuaercs ux Gojbliiee BIMSHUE HA
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CHIDKCHUE OKHCIIIEMOCTH, IIBETHOCTH, COJepKaHue xelne3a. OnTuManpHast 103a
OKCHJIaHTOB PeKOMEHyeTcs 5-6 mr/n npu t=23-21 °C.

Iloka3aHo, dYTO YCTAaHOBKH «AKBaxjop» O€30macHBl, NPOCTH B
HCTIOJIb30BaHMH, OoJiee 3P PEKTUBHBI, 4eM ra3000pa3HbIH XJIOP.

Jlutepatypa
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3. Baxup B.M. O6e33apakuBanue Boasl / B.M. baxup // [TuteeBas Bona. - 2003. - Ne 1.
- C. 13-20.

4. 3anopoxusiii H0.I. Ycranoku AKBAXJIOP: npuHuIMNUansHO HOBask TEXHUKA U
IPOTPECCUBHAS TEXHOIOTUS 00e33apakuBaHusA U 04UCTKU Bogbl / FO.I'. 3amopoxHblii,
O.I1. buriokoB // )KKX .- 2003. - Ne 5. - C. 8-12.

0O.B. Turopenko, E.A. Tatapunuesa

T'OVY BIIO DHrenbcckuil TEXHOIOTHYECKUH HHCTUTYT
CapaToBCKOro roCyIapCcTBEHHOTO TEXHHYECKOTO YHHBEPCUTETA

IKOJOI'MYECKAA BE3OITACHOCTD CTPOUTEJIBHBIX
MATEPHUAJIOB

Jonroe BpeMsi BOIIPOCY SKOJOTUIHOCTH MATEPUANIOB ISl CTPOUTENLCTBA U
OTJICJIKH KHJIBIX JOMOB B HAIllel CTpaHe He MPHIABAIOCH OOJBIIIOTO 3HAYCHHS.
[prauHOolt TOMy OBUIM KaK YHCTO OSKOHOMHYECKHE AaCHeKTBI, TaK |
HEAOCTAaTOYHOC IIOHHUMAHUC TECHOM B3aMMOCBSI3U 310pOBbA YCJIOBEKA M TEX
MaTEepUaoOB, YTO €ro OKPY>KAIOT B IIOBCETHEBHOM KU3HHU.

C pa3BUTHEM SKOJIOTHH KaK HAYKH 3Ta CBA3b cTaja oueBuaHA. CeromHs B
Poccun  skosjormyeckoit  0€30MACHOCTH  CTPOHUTENBHBIX M OTHCIOYHBIX
MaTepuajloB YyACHACTCA CaMOC MPHUCTAIbHOC BHUMAaHUE — KOHCYHO, HACKOJBKO
3TO BO3MOYKHO B YCIIOBUSIX MHTEHCHUBHO pacTyllei ctpoutenbHoil oTpacnu. Ilo
CCTOINHSNIHUM TPEICTABICHUSAM MaTepuall MOXKHO HAa3BaTh SKOJIOTHYCCKH
YHCTBIM, €CJIU OH:

® HC BbIACIACT TOKCUYHBIX U pas3JpaKaroninXx BCIICCTB,

® UYMCECT MUHUMAJIbHYIO €CCTCCTBCHHYIO PaTMOaAKTUBHOCTD,

® TIPOM3BOIUTCS II0 TEXHOJOTHSAM, OKA3BIBAIONINM MHUHHMAIBHBINA Bpel
OKpYIKaroIIeH cpeie ¥ MEPCOHANy TPEIIPHUSITHS;

e 1epepabaThIBaeTCs U TIOBTOPHO HCIIONIB3YETCS;
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® [IpU BTOPUYHOM HCIOJB30BAaHUM HE CTAHOBHUTCS ONACHBIM JJIS
3I0POBBS U OKPY>KAIOIIEH Cpeibl.

Juis  Kaxaoro W3 MEPEeuMCIICHHBIX — TapaMeTpoB  pa3paboTaHbI
OTIpe/IeJICHHBIC HOPMAaTHBBI, KOTOPBIC TIO0 BCEMY MHPY C TCUCHHEM BPEMCEHU
y>KEeCTOYaIoTCsl — 0COOEHHO 3aMeTeH JTOT Mpoliece B cTpaHax 3anaanoil EBporsl
n CIODA. Oco0oe 3HaueHHE MMEIOT YCTAHOBJICHHBIE MpPEHEIbHO MOILyCTUMBIC
xoHneHTparnyu (I11K) TOkCHYHBIX U pa3apakaloliux BEIIeCTB, HAXOISAIINXCS B
aTMocdepe KIITBIX ITOMEIICHUH.

OT 3KOJIOTMYECKU OMACHOM M HEKaueCTBEHHOM CTPOUTENBHON MPOIYKIIUH
PAIOBOTO MOTPEOUTENST MOXKET 3aIIUTUTh TOJBKO CHCTEMa THTHEHHUYECKOW M
9KOJIOTHYECKOH cepTudUKaniy, KOTOpas B Halleil cTpaHe B MOJHOM Mepe
Hayajia JeiicTBOBaTh JHILUb B mociaeanue rojsl. Ceituac Ha Teppuropun Poccun
3aKOHOJIATENILHO 3alpelleHO HUCMOIb30BaTh B CTPOUTENLCTBE MAaTepHalbl, HE
UMEIONINE CIENUATbHOTO THTHEHHYECKOTO cepTuduKaTa. B uucio Takux
MaTepHaJoB BXOIST OONHIIOBOYHBIC IUIMTHI W3 MPUPOTHOTO  KaMHS,
KepaMUYeCKU TPaHUT, NLIIAKOOETOH, IIeOCHb, IMECOK, LEMEHT, KHUPIUY U
MHOTHE JIpYTHE.

l'uruenwyeckass  OIEHKA  MPOMYKIMHM  BKJIIOYAET:  OMpEesIeHUe
BO3MOXKHOTO HEOJIarONPHUATHOTO BO3JACHCTBHS MPOAYKIMM Ha 3I0POBBE
YeNIOBEKa; YCTAHOBICHUE OMYCTHMBIX 00JacTeil W YCIOBUI IMPUMCHECHUS
npoAyknuy; (GopMUpOBaHHE TpeOOBaHMK K TpolleccaM IPOM3BOJICTBA,
XpaHEHUs, TPAHCIOPTUPOBKM, NPUMEHEHUS W  YTWIM3aLUU HPOAYKLUHU,
o0ecIieunBaromuX 0€30IIacHOCTh IS YeIOBEKA.

l'uruennueckuit ceprudukar BeigaeTcs ciy:x6oi ['ocymapcTBeHHOTO
CaHUTaPHO-3UEMHOJIOTUIECKOT0 HA/130Pa.

IIpuoOpetast r000W CTPOUTENBHBIA WM OTHCIOYHBIA MaTepHal,
MOKYTIAaTEeNI0 CTOUT OUHTEPECOBATHCS HAJIMYMEM Y MPOAaBla TUTUEHHUYECKOrO
ceprudukata Ha ToBap. [IBa, Ha TEPBBIA B3I, COBEPIIEHHO OJUHAKOBBIX
pyJIOHA JIMHOJIEYyMa WM 000€B, U3TOTOBJICHHBIX Pa3HBIMHU MPOU3BOIUTEISIMU C
HEOONBIINMH W3MCHEHUSMH B TEXHOJIOTHH, MOTYT Pa3H4YaThCs IO YPOBHIO
BBIIETICHUS TOKCHUYHBIX BELIECTB B HECKOJIBKO MAECATKOB pa3. UM Tonbko
KOMIIETCHTHBIC ~OpraHW3allid B COCTOSHUM pPENIUTh BOMpPOC 00 uX
9KOJIOTHYECKOM OE30IacCHOCTH.

3anagHbple MCCIelOBaTeNld C TOYKM 3pEHUs BIMSHUS Ha 3I0pOBbE
pacroiaraloT CTPOUTENbHBIE MaTepualbl B CIEAYIONIed MOCIeI0BaTeIbHOCTH:
HauMeHee KellaTelIbHbl B Ka4yeCTBe KOHCTPYKIIMOHHOTO MaTepHalia MeTasllbl, B
CIICAYIOIIYI0 TPYIIy BXONAT OCTOH, KaMHH C KPHCTAJUIMYCCKAMH
KOMIIOHEHTaMHM, CTEKJIO, pa3iuyHble IUIACTUKU, OoJee NpeArnovYTUTENbHBI
TJIMHSHBIA KUPIUY, MATKAE KAMHU OCAI0YHOTO MPOHCX0oxaAeHus. Hamrydmmmu
CUMTAIOTCS MaTepranbl OWOTCHHOTO IPOMCXOXKICHHS - IEPEeBO, COJIOMA H
IpyTHE pPACTUTENBHBIC MAaTepUalbl, HEOOOMOKCHHBIE TPYHTOONOKH U T.J.
IHooTomy ceiiuac Ha 3amaje CHOBa CTAaHOBATCS MOMYJSIPHBI TPaJAWLMOHHBIE
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MaTepHabl, TAKHE KaK JPEBECHHA, KUPIUY, HATYPAIbHBIA KaMeHb, TIIHHSIHAS 1
H3BECTKOBO-TIECUAHAS UePeIHLa.

Be3ycnmoBHO, BO MHOTMX CIIydasX HCIONB30BaHHWE IIPUPOIHBIX
CTPOUTEIBHBIX MaTepHaJoB Oojee 3komorudHo. OIHAKO 31eCh CYIIECTBYET
JOCTATOYHO MHOTO OrPAHHYCHHHA [0 NPHUMEHCHUIO TAaKHX MAaTepUaliOB B
Pa3NMYHBIX CTPOUTENIBHBIX KOHCTPYKIMAX. B "acTHOCTH, cTporoe cobmroneHue
MIPOTUBOIIOKAPHBIX ~ TpeOoBaHmWid (00paboTKa NEPEBSIHHBIX  KOHCTPYKITHIMA
AHTUIIHPCHOBBIMH TIPOMTUTKAMH, OTHECTOMKIMHI KPackaMU M COCTaBaMH) MOKET
HUBEIUPOBATh BCIO 3KOJOTUYHOCTH ApeBecHHBI. J[a M MOCTpOUTH U3 JepeBa
3MaHMe XOTd OBl B JAEBATh JTaxkell — 3amada ManoBbnonHUMasg. CloBoM,
MaTepHaibl €CTECTBEHHOTO NPOHUCXOKICHUS XOPOMIO IMOIXOIAT TONBKO IS
HEOONBIINX W HEIPUTA3ATCIBHBIX IEPCBEHCKUX IIOCTPOCK, a B YCIOBHAX
COBPEMEHHOTr0 ropoja OyayT BBITJISIETh HE COBCEM YMECTHBIMU.

Kpome Toro, Op110 OBI OMIMOKOW CYMTATH IKOJIOTHUSCKH BPEAHBIMU BCE
HOBBIC  MaTepHajbl  HCKYCCTBEHHOTO  TpOoWCXoXxaeHHs.  CTpouTenbHas
WHIYCTpUS B HACTOSAIIMHA MOMEHT BIIaJ€eT TEXHOJOTHSAMH U MPOH3BOACTBA
9KOJIOTMYECKH YHCTBIX CHHTETHYECKUX MaTepHajoB. MHOTHe U3 HUX HE TONBKO
HE YCTYNalOT HAaTypaJdbHBIM, HO W TIPEBOCXOAAT HX 110 OOJIBIINHCTBY
MMOTPEOUTENECKUX XapaKTepUCTUK. KpoMe TOro, MPOMCXOAWT ITOCTOSHHOE
COBEPILICHCTBOBAaHUE TEXHOJIOTHH B IUIAHE CHIDKCHMS U3AEPIKEK U YBEIUUEHUS
9KOJIOTHYHOCTH.

B xauecTBe WUTIOCTpalMM 3TOW TEHACHIHWH PACCMOTPHUM TIPUMEp C
000ssMu. CaMBIMH TONYJIIPHBIMH JI0 CHX IIOp OCTaloTca OyMakHble obou. B
MIEPBYIO OUEpPesIb, 3TO CBSI3aHO C HU3KUMHU IIEHAMH U IIPOCTOTOH HCIIONb30BaHHUS.
OHHM PKOJOTUYHBI ¥ MOTYT HCIIOJIB30BAaTHCA IS OTAENKH IMPAKTHYECKH JTIOOBIX
KIJIBIX TToMeTeHni. OCHOBHOM MX HEZOCTATOK - HEIPOYHOCTh, HEBO3MO)KHOCTh
IPUMEHEHUs] BO BIAXKHBIX MOMEIIEHUAX, TpeOyroImux oO0pabOTKH CTeH
MOIOIITMHU COCTaBaMH.

CunTeTHueckue 00OM HE UWMEIOT JTHX HEIoCTaTKoB. Hampumep,
TEKCTHIbHBIE 000U Ha CHHTETHYECKOH OCHOBE, KOTOPHIC MPECTABIAIOT CO0O0I
MOJIOTHO,  HAKJIEEHHOE  Ha  IOPOJOH,  00JajaloT  MOBBIIICHHBIMH
TETUION3OJIIMOHHBIMH ¥ ITyMOTIOTVIOIIAIOIIMMH  CBOMCTBAMH, a TaKke
CBETOCTOMKOCTEIO. Vcromp30BaHWE JJIsI  HM3TOTOBIICHHS ITOJIOTHA HHTEH
Pa3IMYHBIX OTTEHKOB MO3BOJISIET 00SCIICUYUTh JTHO0YIO [BETOBYIO TaMMY .

Hpyras  pa3sHOBUAHOCTh CHHTETHYECKHX 000€B —  CTEKI0000U
MPOM3BOIATCA W3 MHHEPANbHBIX OKOJOTHYECKH YHCTHIX MAaTEpHANIOB:
KBapIEBHI IIECOK, COMa, W3BECTh, MOJOMHUT. TakuMm 00pa3oM, OTCYTCTBYET
MUTATeNbHAs Ccpela JUIi MUKPOOPTaHW3MOB M THHJIOCTHBIX rpuOkoB. OHH He
BBI3BIBAIOT AJUICPTMU M HE BBIJCIHAIOT B BO3AYX TOKCHYHBIX BemiecTB. llpm
BBICOKMX HOTPEOUTENBCKUX XapaKTEPUCTHKAX SKOJOrm4eckas 0e30macHOCTh
9THX MaTEPHAJIOB HACKOJBKO HE HIDKE, YeM Y OyMaXKHBIX 000CB.
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CraBime nomyJspHBIMH B TTOCJIEAHEE BpeMs BUHWIOBBIE 000M HE CTOJIb
6e300uaHbl. OHU COCTOSIT U3 ABYX CJIOEB — HIDKHHH ClION OyMmaru (MM TKaHN)
ITOKPBIBACTCA CIIOEM MOJIMBHHIIIA, a 3aTEM Ha TIOBEPXHOCTh HAHOCUTCS PHCYHOK
WIN THUCHEHHE. DTOT BHJ 00OEB HENb3s Ha3BaTh A0COIIOTHO 3KOJIOTHYECKH
0e30IMacHBIM H3-3a BBIACICHUH ITPOYKTOB HEIOJIHOM MOJIMMEpU3alny.

Ha ocHOBaHUY BBIMICH3IOKEHHOTO MOXKHO CAENATh CIEIYIOIINE BEIBOBI:
1. B cTpoutenscTBe it 0OecIeUeHHsT 3KOJIOTHIECKON O€30IIacHOCTH JOJIKHBI
TIPUMEHSTECST MaTepHaibl ¥ U3enus (00IMIIOBOYHBIE TIOKPBITHS, TOTOHAXKHBIE
u3genusi, KJIeW, MacTMKa M T.L), KOTOpblE OTBEYAOT TpPeOOBaHUAM
neictBytomux 'OCToB, TY u 065mafatoT yI0BIETBOPUTEIBHBIMU CaHUTapHO-
THTHEHNYECKUMH MOKA3aTEeISIMH.

2. Hapsimy ¢ rUrmeHMYecKoi perjaMeHTaleld u cepTH(UKAIed BaKHeHIIee
3HaYeHHE JUI1 IIOBBIIICHUS YPOBHS  SKOJOTMUYECKOIl 6e3omacHOCTH
HCTIONIB3YeMBIX ~ MaTepHajioB HMMeeT pa3paboTKa HOBBIX HETOKCHYHBIX
CTPOMTEIBHBIX U OTACIOYHBIX MaTepPHAIOB.

3. Jns co3maHMs HOBBIX MaTepuajoB Ha OCHOBE MPHUPOIHOIO CHIPbS
HEOOXOJMMBI: IKOJOTU3AIMS TEXHOJIOTHUECKOTO IpoIecca MX HM3TOTOBIICHHS,
CTPOTHH KOHTPOJHh 32 KAa4deCTBOM HCXOAHBIX KOMITOHEHTOB, CBIPbS W
JIOTIOJTHUTEIIbHBIC HAayYHBIE UCCIIEI0BAHMS.
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O.B. Ymakosa

I'Y HHU 3konoruu 4eaoBeKa U TUTHMEHBI OKPYXKaroIel Cpebl
M. A.H. Ceicura PAMH, Mocksa

IFMTHEHUYECKHUE ITPUHIUITBI BE3OHACHOI7!J
IKCIINIYATAIIMU TEPPUTOPUU 3AXOPOHEHUU

OnuH W3 BEIUKUX MBICIUTENEH JPEBHOCTH CIPABEAJIMBO 3aMETHII:
«ITokaxute MHE JCPEBCHCKHUI MOTOCT, U 51 CKAXY, KAKOB YPOBCHb KYJIbTYPBI H
JIYXOBHOCTH Y BCEr'0 HApOIa.

YBGIII/I‘-ICHI/IC YUCJICHHOCTU H IINIOTHOCTHU HpO)KI/IBaHI/IH HaACCJICHUA B
ropoJax-Meramnojucax IpPUBEI0 K BO3HUKHOBCHHIO [EJIOr0 KOMILIEKCa
mpoOieM, CBS3aHHBIX C MOrpebeHHeM Tel yMepiux. B Hacrosiiee Bpewms
MMOSIBIIIMCE KJIaA0NIIa-TUranTel Iromnanso ooxee 100 ra.
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B Poccun no 1917 roga ogHO MeCTO 3aXOpOHEHHUsS KCILTYyaTUPOBAIOCHh
IpPEeACTaBUTENAMH POJAa MHOTOKPAaTHO 32 CUET BBICOKOIO KauecTBa 3eMIIH, €€
3€pHUCTOCTH, CYXOCTH, IIOPHCTOCTH, TEMIEpaTypel, a TaKke BBICOKOI
camoounmiatomeii crocobnoctu. Ilponmcxommn mpomecc ©Oe3omacHoro B
TUTUEHUYECKOM H YIHUJEMUOIOTMYECKOM OTHOLIEHUH Pa3/I0kKEHUS.

[Ipu croxuBIIeHCcs cUcTeMe BEACHUS KIAAOUIIEHCKOro X03siicTBa
Ka)XIbIH TOJ 3a CYET HPHPE30K K OCHOBHBIM JEHCTBYIOMIMM KIaAOHIIaM MU
OTKpBITHSI HOBBIX OTBOAWTCs cBhiie 3000 ra 3emim, Mpu 3TOM MOA KIaaOHiia
BBIICNAIOTCA XYyALIME 3€MIH C BBICOKMM COJAEPXKAHUEM TIIIUHBI, ypOo3emiH,
HACBINHBIE Y4acTKH. [1o3TOMy, KaK CleAcTBHE, BHYTPH 3€MJIM UIET OMACHBIN B
CaHUTApHO-MUAEMHOIIOTHYECKOM M JKOJIOTMYECKOM OTHOIIEHHH IMPOLECC
OMBUICHHS MJIM MyMHU(HUKAIIH.

B pesynprate KknagOuina OKa3bIBaIOT OTpPUIATENBHOE BIUSHHE Ha
CaHWTApHO-3ITHIEMHIOJIOTHUECKOE COCTOSIHHE OKpYJKaromied cpensl (Boxy,
o4By, atMocdepy). [ TaBHBIME KOMIIOHEHTaMH — 3arpsI3HATEISIMU  SIBIIAIOTCS
OpPraHMYeCKHEe COCJUHCHUS, a30THBIE COCAMHEHMsS, XJIOPHIbBI, CyIb(haTsbl,
BennuuHb! XIIK, BIIK u cTenens MUKPOOHOTO 3arpsa3HEHHs.

Ha mnporexanme mpomeccoB (GopMHpOBaHUS 3arpsS3HEHHUS BIHUSIOT
HECKOJIbKO (DAaKTOpOB: TINyOWHA 3aJleraHusi TPYHTOBBIX BOJ; HalM4He
HOPHUCTOCTH U KHUCIOPOAAa B MOYBE; CTENEHb 3arpsA3HEHMS MOYB TKEIBIMU
MeTaJu1aMH (IIPHU UX MPUCYTCTBHU CKOPOCThH Pa3JIOKEHHUS OPTaHWKH M IPOIECC
MHHEpaIH3aliy IPOTEKAIOT MEIJICHHEE).

Tonpko HayuyHO pa3paboTaHHBIE TMTHEHHYECKH  OOOCHOBaHHbIC
ONTUMAJbHBIE OE€30IaCHBIC TAPAMETPHI U YCIIOBHS 3aXOPOHEHHS, IKCIITyaTalluH
KIag0WII, Ha BCEX JTalax OOpAIIeHHS C YCOMIIMMH, MO3BOJIAT HCKIIOYUTH
HETaTUBHOE BIIMSTHUE KJIAJ0MII Ha OKPY>KAfOLIYIO Cpely ¥ 3J0pOBbE HACEICHHUSI.

@DaxTUYecKU BCe IMOUBBI HA KIaJOUIIaX MOXKHO OTHECTH K pa3psady MO4YB,
3arpsA3HEHHBIX OPTaHMYECKHMH BeIIeCTBAMK (Tpymamu). B Takmx mouBax
MHUKPOOPTaHU3MBI JUIMTETBHO COXPAHSAIOT CBOIO JKM3HECIIOCOOHOCTH - [0
HECKONBKHX JECATKOB JIeT. B TeueHue 3TUX JIET BO3MOXHO HMPOHUKHOBEHHE
MaTOTe€HHBIX OPIaHU3MOB B TPYHTOBBIC U TIOBEPXHOCTHBIC BOJBL.

Ha 3amage mouBy mox kinanOuine HaYMHAIOT TOTOBHUTH 32 HECKOJIBKO JIET
JO mepBoro morpebeHus u TpeOoOBaHMS Bblme, 4eM Yy Hac. [lousa
IpPEANOUYTUTENbHEE TIeCUaHasl, TPYHTOBBIE BOJBI JOKHBI 3aleraTb HE BBIIIE
JIByX METPOB, M0 OJIN30CTH HE JOJKHO OBITH JOpOT, 6010T, pek. [IpuHumaercs
BO BHHUMaHHE penbed) M po3a BETPOB. 3EMIIO 3aCaKUBAIOT OMNPEICICHHBIMU
copramu TpaB, B CIHIA Tyna 3amyckaroT BBIBEIEHHOI'O METOJOM TIE€HHOU
WHXEHEPHH CIIELMAIBHOTO Kalnn(pOPHUHCKOTO YepBsl, KOTOPBIH PE3KO YCKOpSIET
MPOIIECC PA3NIOKEHUsI OpraHuku. B AHIIIMHM M300peTeH crennanbHbIi pacTBop,
KaTaIn3aTop OMONpPOLECCOB, KOTOPBII 3aKayMBalOT B MOYBY KJIAAOMIL,
coKpamas mpouecc pacmaga o nsaTh jeT. Ilox 3emieil mpoknaibIBaroT
JpeHa)KHbIe TPYObl, 4TOOBl B OyaylleM TPYNHBIN s HEe MOMal B TPYHTOBBIE
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BOIBL. ['pYHT OJDKEH OBITH KPYIMHO3CPHHUCTHIN, TOTOMY YTO JJIsI HOPMAaJIbHOTO
mpolecca paciajga B MOTHIY AOJKEH IOCTYNaTh KUCIOPO/,.

KnanOuimeHckmii meprojl, YCTaHOBICHHBIH B Ppa3IMYHBIX CTpaHaX,
koneonercs mexay 5 (Ppannusa) u 30 romamu (Poccus). Cpok ynorpeOieHus
TEPPUTOPHI 3aXOPOHCHUI Ul OPYTUX LENeH OmpenesieH HEOJAHO3HAYHO: IS
KyJIBTYpbl PacTeHUI MOYBBl MOXKHO HCIIOJIB30BaTh YK€ 4Uepe3 HECKOIBKO JIET
MOCiIe 3aKPBITHA; HO OTHOCHTENBHO 3aCTPOHKH KIaNOWIIEHCKHX YYacTKOB
ciexyer OBITH OoJice OCTOPOXKHBIM W TPOMYCKaTh HE MeEHee IBYX
KJIaIOUIICHCKUX TIEPUOJOB IOCHE 3aKPBITHA WM, Jy4YIlle CKa3aTh, IMOCTe
norpedeHust Ha HUX TOCJIEAHUX TPYIIOB.

Ha ceromus B P® otcyrerByer ['ocymapcTBeHHAsT KOHIICTIIIUS Pa3BUTHUS
MOXOPOHHOTO JieNia, B KOTOPYIO B Ka4eCTBE COCTABHOTO AJIEMEHTA M OCHOBBI,
JIOJDKHBI  OBITH  BKJIIOYEHBI TpeOOBaHHsS MO COOJIOACHUIO CaHUTAPHO-
TUTHCHUYECKUX, AIHUAEMHUOIOTHICCKUX TpeOOBaHWH  IpeayHpeKICHNSA
BPEIHOTO BIMSHUS KIagOWIl (KpeMaTOpHEeB) Ha OKPYKAIOIIYI0 Cpeay U
3M0POBBE  HACCICHUS, TMOPSAAOK BEICHHS CAHUTAPHO-IKOJIOTHYECKOTO
MOHUTOPHUHTA.

Obmiee cocTosHIE MTOXOPOHHOTO fena B Poccutickoit denepannu mveet
psn CEepBE3HBIX HEIOCTaTKOB, TpeOyromux 3aKOHOAATEIFHOTO
coBepiIeHcTBOBaHU DefepanbHOro 3akoHa «O MorpeGeHuu U MOXOPOHHOM
Jieney, Ipyrux ¢enepanbHBIX 3aKOHOB M HOPMAaTHBHBIX ITPABOBBIX aKTOB.

locymapcTBeHHOE pPETYIHpPOBaHHWE JTOW IEATENFHOCTH IOKa HE
HpeACTaBIsIeT cOOOM LENOCTHOM cucTeMbl. He BRIMOMHACTCS TpeOoBaHHE psia
BaXXHBIX cTaTreil denepanbHOro 3akOHa 00 OpraHU3alMU ITOXOPOHHOTO Jerna
KaK CaMOCTOSITEIEHOTO BHJIA e TEIbHOCTH.

O.H. ®uanmonoBa, M.B. Enotuna, E.A. Kazsmuna, ML.I'. llleBaskoBa
Boponexckas rocynapcTBEHHasi TEXHOJIOTHYECKas akaaeMus

MOJIYYEHUE JEKOPATABHO-3AIIMTHBIX MOKPHITHAI
HA OCHOBE OTXOJ0B ITPOU3BOJCTB
3TUJIOBOI'O CIIMPTA U CTUPOJIA

IIpn peKoHCTPYKIMH CYIIECTBYIOUIUX TEXHOJOTMH CaMblM 3HAYMMbIM
crocoboM CO37aHUs MAJIOOTXOAHBIX M «YHCTBIX» TPOU3BOJACTB OCTaeTCA
HCTIOJBb30BaHKUE OTXOJIOB B KAUECTBE IIEHHOTO BTOPHYHOTO CHIphs. [lepepaboTka
OTXO/IOB HEKOTOPBIX MHIICBHIX W HEPTEXHMMHUYECKUX IPOU3BOJICTB B
pacTBOpUTENM U TMOJMMEPHBIE MaTepHUajbl akTyallbHa Kak C TEXHUKO-
SKOHOMHUYECKOM, TaK U C IKOJIOTMUECKON TOUEK 3PEHHUS.
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[onmy4yeHne 3TUIIOBOTO CHOHMPTA U3 KpaxMal- U caXapCcoAepKallero ChIPhs
COMPOBOXKIAeTcs  0Opa3oBaHHMEM  3HAYMUTENBHOTO  KOJMYECTBA  OTXOHa
MPOU3BOACTBA — CHUBYIIHOTO Maclia. Hanwuume TuApOKCHIBHBIX TpPyONn B
CHBYIIIHOM MacJjie ITO3BOJIIET CO3AaTh CMECEBOI paCTBOPUTENb alleTaTHOTO THIIA
JUIL PACTBOPHBIX MOJHMEPHBIX CHCTEM, HalpUMEp Ha OCHOBE COIOJIAMEpa
«CTAM». Cononumep «CTAM» mnpeacranisier co00il MPOIYKT TEPMHUUYECKOM
COIOJIMMEPHU3aIlA  CTUPOJICOAEPIKAIIero KyOOBOTO OCTaTka COBMECTHOTO
MPOM3BOACTBA CTHPOJIa W OKCHAA TPONHJICHA C MaJICMHOBOH KHCIOTOH U
HCTONB3YeTCsl B KAYECTBE IICHKOOOpa30BaTelsl.

CocTaB U coJepaHne KOMIOHEHTOB CHBYIIHOTO Maclia, ONpe/eleHHbIC
MeTofaMHi (DYHKIMOHAIFHOTO aHalli3a W Ta30KHIKOCTHOH XpomaTorpadumu,
MpeCTaBJICHBI B Ta0MI. 1.

OKCIepUMEHTaNbHbIE HCCIEJOBaHUS MPOBOJWIMCHE Ha OCHOBE OTXOZAA
npou3BozcTBa KpacHSHCKOTO criupToBOro 3aBoja (Boponexckas o0acTh) co
CIIEAYIOIAM CONIEpKaHUEM KOMIIOHEHTOB (mac. n., %): staHom — 2.8; H-
mpomanon — 5,3; u300yranon — 17,2; m3oamMunoBeiid cimpt — 63,9; Boma — 10,8.

Tabmuna 1
ConeprkaHre OCHOBHBIX KOMIIOHEHTOB CHBYIITHOTO Maclia
KOMIOHEHT CuBymHOe Macno (Mac. 1., %)
TOBAapHOE «CBIpOe»
OraHon 1,87-7,64 5,20-15,74
H-IIPOTIAHOJI 3,58-13,14 7,45-14,53
130-0yTaHOI 10,44-17,26 12,25-15,53
H30-aMUWIOBBII CIUPT 58,98-70,18 37,83-57,76
Bona 8,41-13,72 12,81-20,88

OrpaHu4eHIE UCIIOIB30BAHUSA TAKOTO OTXOJa 3aKII0YAeTCs B HAIUYUH B
HEM H30BITOYHOTO KOJNMYECTBA ANMU(PATUYECKUX CIHPTOB, KOTOPHIE MOTYT
BBI3BATh HEXEJATEeIbHOE OCaXIeHUE TIoJMepa U3 pacTtBopa. JlanHas mpobiema
pemIanachk ¢ HCIOJIh30BaHUEM KJIACCHYECKON PeaKIINi OpraHHIeCKOT0 CHHTE3a —
aJIKOToJIM3a KapOOHOBEIX KHCIOT — peakiuer stepudukanuu [1]. [lepepadbotka
O0TX0/Ja MO JAaHHOM cXeMe 3aKirdalach BO B3aUMOJACHCTBUM CHUPTOB
CUBYIITHOTO Maclia M YKCYCHOH KHCIIOTHI ¢ 00pa3oBaHWEM CMECH, COCTOSIICH B
OCHOBHOM W3 CIIOKHBIX 3(GHpoB. [10Ty4eHHBI pacTBOPHUTENb UMEN CIIC Ty O
coctaB (Mac. 1a., %): atanon — 0,19; w-nponanon — 0,45; u3o0yranon — 1,42;
M30aMWIIOBBIA crupT — 2,93; stumanerar — 1,11; w-npommnanerat — 3,36;
n3o0yTmianerar — 19,47; nzoamunanerar — 71,02; Boma — 0,05.

HccnenoBaHne  BO3MOXKHOCTH — WCIIOJIB30BAHUS — CHHTE3MPOBAHHOTO
CMECEBOI'0 PAaCTBOPUTEJIS AJIS MOTYYCHUS MOJMMEPHBIX MAaTEPHATIOB HA OCHOBE
conomumepa «CTAM) BEINTOITHEHO B CPaBHEHHUH CO CTAHAAPTHBIM 00pasIioM 3a
kotopeiid ObL1 B3AT nak (TY 38.402.3-90), mpencraBnsromuii coboli pacTBop
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CMOJIBI B KCHJIONIE U alleTOHE ¢ MaccoBoil nonei comomumepa 40 %. PesynbTatel
UCTIBITAHUM NOKPBITHH MPEACTABICHBI B TA0I. 2.

Tabumna 2
DU3NKO-MEXaHUYECKUE TIOKA3ATENN MOKPBITHI

Hopwa 1o TY Hopua | Cramaapmmmit| - Qb

VcenosHas Bsi3kocTh 1o B3-4, ¢ 30-50 38 42
MaccoBast 107151 HEJIETy4nX BEIIeCTB, % 35-45 39,2
TBepaoCTh MOKPBITHS, YCII. €]1., HE MEHEe 0,3 0,36 0,38
Anresus, 6am, He Goee 1 1 1
Bpemst Beichixanust npu (20£0,3) °C, He Gonee

JIO cTereHu 1, 4 — 0,3 0,3

JIO CTEIEeHH 3, 4 24 7,9 7,8
Breck, % — 82 87
Orcroii naka 3a 24 4 nipu (20+2) °C,
o0beMHBIE 101U, %, He OoJiee 1 0,5 0
Po3znus, Gan — 8 10

Taxum 00pazoM, aHAJIM3 ITONYYCHHBIX Pe3yIbTaTOB IOKA3all, YTO BBEICHUE
CHUHTE3UPOBAHHOTO PACTBOPUTENS B JIAKOKPACOYHBIE KOMITO3UIMM HA OCHOBE
conosimmepa «CTAM» yydmaeT 1eKopaTUBHO-3aIIUTHRIE CBOMCTBA MTOKPBITHS,
a WMEHHO, II03BOJIAET TOJYYUTH BBICOKOTJISHIICBBIE TOKPBITHS C OJIECKOM,
MPEBOCXOMSIIEM CTAHAAPTHBIA oOOpasen. YIyYIICHHBId pO3NUB JIAKOBOI
KOMIIO3MIIMM TI03BOJISIET PEKOMEHJ0BaTh €€ Uil MOJIY4YEHHUS AEKOPaTHBHBIX
MOKPBITHA. [IpakTHiecku MOJHOE YCTpaHeHHe 00pa30BaHUs OCallka B OMBITHOM
KOMIIO3ULIMK I10 CPAaBHEHMIO CO CTaHIAPTHOM NAeT BO3MOXHOCTb HCKIIIOYUTH
HEMPOU3BOAUTEIIbHBIE oTepu MOJIUMEPHOM OCHOBBl  Jlaka  IIpH
TPAaHCIOPTUPOBKE U XpaHEHUH.

Jluteparypa

1. JIerukun, U. T1. Kunernueckue OCOOCHHOCTH pEaKUUHM 3TEPUPUKALMHA OTXOIOB
Mpou3BOACTBa OyTWIIOBEIX crupToB B pactBope / W. II. Jlprukun, M. B. Entotuna, H. B.
BorBunbesa, C. C. 3apusina // Heprenepepaborka u Hedrexumus. 1996. Bem. 12. — C. 41-
43.
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C.JI. ®dykce, C.A. Ka3uenkosn, C.B. Xutpux
Bsrckuii rocyiapcTBEHHBIN YHUBEPCUTET, I'. Kupos

HNCIIOJb30BAHME OTXOA0B ITPON3BO/JACTBA
OTOPIIOJIUMEPOB JIUIAA HOJYYEHUA
JIEKTPOXUMHUYECKHUX MMOKPBITHUI

B mpomecce mpou3BoAcTBa TPU(PTOPTPUXIOPITUIICHA, SBISIOMICTOCS
OCHOBOM Il  IOJIy4eHUs pasNMYHBIX  (TOPHOIUMEPOB, o0Opaszyercs
3HAYUTEIHFHOE KOJIMYECTBO NMIIaMOB KaTanu3aTopa (o 350 kr Ha | T mpoaykra),
COJIepKallluX B OCHOBHOM LIMHK U €ro COEAMHEHUs, KOTOphle B HACTOsLICE
BpeMsi He pekynepupylorcs. Kpome Toro, B mpoluecce MNpPOU3BOACTBA
nonuterpadTopatiiieHa (IITDD) mapku @ 4] 0Opa3yroTcs MHOTOTOHHAKHBIE
JKUJIKHE OTXOJIBI - MaTOYHBIC pacTBOPHI (MP).

Henbto gaHHOM paboOTHl SABISUIOCH U3YyYEHHE BO3MOXHOCTH HMPUMEHEHHS
LIMHKCOJIEpKAIMX 1UTaMOB KaTanuzatopa u MP mpouecca cunresa [ITDD s
TIOJTyYEHUS SJIEKTPOXUMHUYECKUAX [IMHKOBBIX MTOKPBITHHA.

Jnst mosydeHUsl 3JEKTpoJiMTa LUIaMbl KaTaau3aTopa BbIIIEIauUBaIN
CepHOM KHCHOTONH ¢ no6aBkoit MP wmmm 6e3 Hero. LluHK ocaxnmanu Ha
AITIOMHUHKEBbIE 00pa3libl, CIIy)Kallke KaToJOM, B TeueHHe | 4 B WHTEpBaie
mioTHocTel Toka ot 200 mo 1300 AM u KOHIIGHTpAlMii I[IMHKa B
anekrpomure oT 60 mo 212 r/m.

3aBUCHUMOCTh BBIXOZ@ IO TOKY OT KOHUEHTpAlliM HMOHOB LIMHKa B
DJIEKTPOJUTE, MPUTOTOBIEHHOM 0Oe3 mobaBku MP mpu minotHocTH Toka 950
A/M’, ipeficTaBieHa Ha puc. la. BRIXOX 1O TOKY MPOXOHT Yepe3 MaKCHMyM
MIPH COACPKaHUU IIMHKA 78 T/11.

20
100

80
60
| 40
20

15

10

5

Bbixoa o Toky, %

CKOpOCTL OCKIEHMS!
LMHKa, MKM/Y

06'0 110 160 210 0
KoHueHTpaumsi MOHOB UMHKa, r/n a 6 Bbixoa no Toky, %
Puc. 1. 3aBucuMOCTH BBIXO/IA [0 TOKY OT KOHIIGHTPAIMH HOHOB IIMHKA B 3JIEKTPOJIUTE
6e3 no6aBku MP (a) 1 CKOpPOCTH OCaXXJCHUsI [IMHKA Ha KaTo/ie OT BBIX0/a MO TOKY (0)
Crie1oBao 0KUJATh, YTO B KUCIBIX JIEKTPOJIUTAX CKOPOCTh OCAXICHHS
OyZeT pacTH C yBEIMYCHHEM BbIXOJa Mo TOKy. OIHAKO OKa3aloch, YTO 3Ta
3aBUCHMOCTb TaKXKe UMEET MaKCUMYM IIpH BeIXoAe 1o ToKy 14,3 % (puc. 16).
HaGmomaemoe CHIKEHHE BBIXOJa MO TOKY (puc. 1a) CBA3aHO C TEM, YTO
[IpY 3HAYUTEIIBHOM COIEPKaHUU LIMHKA B DJIEKTPOJIUTE Ha IIOBEPXHOCTH KAaTOLa
UAeT JAeHApHpooOpa3zoBaHWe (puUC. 2a), UYTO M3MEHSACT T'€OMETPUYCCKUE
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XapaKTePUCTHKHN Karona. PeanbHas IUIONmah CTAHOBHUTCS BHIIIE, a TUIOTHOCTh
TOKa HIke. B pesynbrare 00pasyercsi TEMHO-CEPOE IIEPOXOBATOE TMOKPBITHE C
y4aCTKaMH HEMPOKPBITHS U NUTTHHTA, YTO MPEACTAaBICHO Ha pHC. 2 0,B.

Puc. 2. Baemnuii Bi] IHHKOBOTO MOKPHITHS (X 80), MOTYYEHHOTO U3 AIEKTPOIUTA
6e3 nobasku MP

3aBUCHMOCTH BBIXOZa IO TOKY OT IUIOTHOCTH TOKa ISl Pa3IHIHBIX
JIEKTPOJIUTOB MPE/ICTABICHbI Ha puc. 3.

IHomy4eHHblEe pe3ynabTaThl MOKA3bIBAIOT, YTO Ha MPOLECC OCAXKICHUS
IOWHKA Ha KaToJAC€ 3HAYUTCIIBHOC BJIHMJAHHC OKAa3bIBACT INIOTHOCTH TOKa H
KOHILICHTpanusi [MHKa B BOJHOM pacTBOpe. BBIX04 NMHKa IO TOKYy B
JICKTPOJIUTE Ha BOJIHOM OCHOBE HE3HAUMTENIBHBIH, IIOCTEICHHO CHHMXKACTCS JI0
10-12% mpu mioTHOCTH ToKa 750 A/M%, TOCIIE Yero BHIXOIUT Ha IPe/Ier.

100 -~

N \ ,

X
S 60 4
g
§ 40 4
&

20 4

[®] 1
¢} , , , , , .
¢} 200 400 600 800 1000 1200

MnoTHOCTL TOKa, A/m?

Puc. 3. 3aBucumocThb BbIXOZA 110 TOKY OT INIOTHOCTH TOKA JUIst dnekTponuta 6e3 MP (1)
u 2nekTponuta ¢ fobaskoit MP (2)
[Ipr wmcmoNB30BaHUM LMHKOBOTO 3JEKTpONUTa ¢ 100aBkoit MP mpu
ONTUMAJBHBIX JUIS JAHHOT'O Mpoliecca 3HAYSHUSX INIOTHOCTH TOKA BBIXOA ITUHKA
mo Toky Bo3poc 10 98 %. Kpome Toro, ObIIO JOCTHIHYTO 3HAYHTEIBHOE
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yIIy4IlleHHE KauecTBa MOKPBITHS 110 CPABHEHHIO C 3JICKTPOJIA30M, SJICKTPOIHUTE
6e3 nobaBku MP, uTo mitocTpupyercs puc. 4.

Puc. 4. Buennnii Bua IMHKOBOTO MOKPHITHS (X 80), MOTyUYEHHOT0 U3 3JIEKTPOIIUTA
¢ no6aBkoiit MP

CBCTJ’IO-CepaH riiaakas TMOBEPXHOCTDH TOKPBITHA oTJin4yajachb
PaBHOMEPHOCTHIO TOJIIHUHBI OCAXIACHOI'O IIMHKA, a TaKKe€ OTCYTCTBUEM
TUTTUHIa U ICHAPUTOB. DTO0 MOXET OBbITh OGYCHOBHCHO BbIpAaBHUBAEM DHEPIrUn
TIOBEPXHOCTU JJICKTpOAa 3a CHCT a,I[COp6I_[I/II/I KOMITIOHEHTOB MP Ha akTHBHBIX
yJyacTKax.

Brrxoasl muHKa 110 TOKY, HOJIYUYCHHBIC C HUCIOJIb30BAHUEM JJICKTPOJIUTA
Ha OCHOBEC MP, ONM3KK aHAJIOTMYHBIM SHAQUYCHUAM, IIOJYYaCMbIM B KHUCJBIX
QJICKTPOJMTAX HHWHKOBAHHA, NPUMCHACMBIX Ha MNPOU3BOACTBC JId MOJIYUYCHUS
IMMHKOBBIX HOKpLITPIfI.

HI.A.Xaiinapos, H.JI. Boponaesa, U.H. Py6an, }0.b. Caumnazaposn
VY30ekckuii HayqIHO-HCCIIeA0BATEIbCKAN HHCTUTYT pHca, Y30ekucTaH, TamkeHT

9KOJOI'MYECKH BE3OIMACHASA TEXHOJIOI'UA
BO3JAEJBIBAHUA KYJbTYPbI PUCA

CoBpemMeHHOe CENBCKOXO03SIICTBEHHOE MIPOU3BOICTBO Tpedyer
WCTIOJIb30BAHNUS HOBBIX BBICOKOO((PEKTUBHBIX, 3KOJOTHUECKH Oe30MmacHbBIX
pecypcocOeperalonx TEeXHOJOTHH. OTO CBS3aHO, TMPEeXIE BCEro, C
YBEIMUYCHHEM PCHTA0CIBHOCTH MONYYCHHUS CEIbCKOXO3SHCTBCHHOW MPOIYKIINU
BBICOKOTO KayecTBa, BO3pacTarollell KOHKypeHIMEeW Ha pBIHKaX, HaIWYHEeM
JKECTKMX TpeOOBaHWII K 0e30MacHOCTH MPOAYKTOB MHTaHUS, YMEHBIICHHEM
IUIOIIAJEH BBICOKOIUIOAOPOJIHBIX I0YB, a TaKKe€ OrPaHUYCHUEM JIPYTUX
MPUPOAHBIX  pecypcoB. HeoOXoamMocTh  pacHIHpeHus TIPOU3BOJICTBA
CENIbCKOXO03HCTBEHHOH NPOIYKIHH BEICOKOTO KauecTBa 00yCIOB/IEHa, C OHOM
CTOPOHBI, POCTOM YHCICHHOCTH HACEJICHHS, a CIICOBATEIILHO MOTPEOICHUS
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MPOAYKTOB MUTaHUs, a C APYyrod — PUCKaMH, CBA3aHHBIMHU C MU3MEHEHUSIMHU
KJIIMaTa U 3KOCHCTEM.

Bonblioi CerMeHT B CEIbCKOXO3SMCTBEHHOM IIPOM3BOJCTBE 3aHUMAET
KyIbTypa pHCa, YTO OOYCJIOBJICHO WCKIIOYUTEIBHO LEHHBIMH HHIIEBBIMU
KayecTBAMM €ro KpyIbl, a TaKXkKe MOIy4eHHEM Ha €ro OCHOBE Kpaxmaia,
pPHCOBOrO Macjla M JpYrHX BEIIECTB, KOTOpBIE HCIMOJB3YIOTCS B (hapMaluy,
mapprOMEpHO-KOCMETHYECKOH  NMPOMBINUICHHOCTH M JApYyrux  cdepax
yenoBeueckoil aedarensbHocTH [1]. Kpome Toro, oTXoxbl MpoM3BOJCTBA 3€pHA
LIMPOKO MPUMEHSIOTCS B KAYECTBE KOPMOB B XKHMBOTHOBOJACTBE, apMHPYIOLIUX
MaTepHaioB, OMOTOILINBA, yAoOpeHuit u ap. [2].

Hcxons u3 aHanu3a COBPEMEHHON CUTYalluH, IPOBEIEHHOTO SKCIEPTAMH,
B MHUpE IPOJOIKAIOT COKPAIAThCS 3aIachl MPOAOBONBCTBHSA, IpudeM 3a 2007 r.
rnobanpHBIE 3alackl pHCa ONYCTUINCh Ha caMblif HU3Kuil ypoBeHb [3].
[Ipom3BoAcTBO pHca HE YCHEBaeT 3a €ro IOTpeOJIeHHeM, YTO MPUBEIIO0 K
JBYKPaTHOMY COKpAIlEHHI0 MHPOBBIX 3amacoB. MHpOBEIE DKCIOPTEPHI,
omnacasick BHYTPEHHETO Ne(UIMTa prca, BBOAAT OTPAHUYCHUS WIIM TTOJHBINA
3alpeT Ha ero mocTtaBku. «PucoBoe smbapro» miuaHupyet BBecTH Erumer, a ¢ 1
aHBaps 2008 r. momuMHbBI Ha 3KcHopT puca BBen Kwutail. B pocte LeH Ha
IIPOJIOBOJIGCTBHE, B TOM YHCIE€ W pHUC, OOBHHSIOT OMOTOIUIMBO, OJHAKO IIO
JTAHHBIM MesxayHapoJHOTO HCCIIEI0BATENIECKOTO HHCTUTYTa
MIPOIOBOJIBCTBEHHOW MONHTHKH OHO maeT oT 25 mo 33% pocta meH Ha
npoxaykTel. Ilo mamaeiM OOH, sTa mudpa cocrasmser 10-12%.

B Hacrosmee Bpems BBIICIAIOT TPU OCHOBHBIX  KpHU3HUCa: 3acyXa B
ABcTpanuu (OJUH U3 KPYIHBIX IKCIIOPTEPOB 3E€PHOBBIX), IOBBIIICHHE POCTa
IIeH Ha HeTh M, HaKOHeI, OyPHBIH cIpoc Ha MpoaoBoiascTBre B Kurae, Muanm,
a TaKKe APYIMX CTpaHaX MHpPa, DKOHOMHYECKOE MOJO0XKEHHE  KOTOPBIX
3HAYUTENIbHO YIy4IIUIOCh B mocaeqHue rofst [4] IIpu 3ToM Henb3s UCKIII0YATh
JIOKAJbHBIE KPU3HUCHI, B YaCTHOCTH KPU3UC, BO3HUKIIUHA B CBSI3H C YCBHIXaHHEM
Apaneckoro Mops u nedurmrom Boxmel [5]. Tem He MeHee B Y30ekucraHe
HMEIOTCS BCE OCHOBAHUS I 3allOJHEHUS BHYTPEHHErO PBIHKA MpPOAyKIMei
pucocesHus, 4ro oOecrmeunBaeT U OyaeT obecmeunBaTh B JalbHEHIIEM
MOTPeOHOCTH HACENICHHUS B 3TOM IPOIYKTE MUTAHUSL.

BosnensiBanue pruca B Y30eKHCTaHE MMEET JaBHHC TPAIMIMU. 3a 3TOT
Nepuoj]; BPEMEHU HAKOIUIEH OIPOMHBI TE€HETHYecKuil Marepualn, KOTOpPbIi
MO3BOJIAET CO3JaTh BBICOKONPOAYKTHBHBIE COpTa puca C Pa3IHIHBIM
BETETAI[IOHHBIM TEPHOJOM, TOJEPAHTHBIE K Pa3INYHBIM HEOIAronpUsATHBIM
(axTopaM okpyxatomei cpeapl. Hapsimy ¢ 3TM pa3paboTaHbl KOMILIEKCHI
arpoTeXHUYECKUX MEPONPHUATHUI U 3aIIUTHI PACTEHUH I YIydIIeHUs TNIaBHBIX
mokasaresieil  3Tol  KymbTypsl  (BBICOKAas  ypOXKaWHOCTb, YMCHBIICHUE
MOJIETaEMOCTH, ITyCTO3EPHOCTH, OChblTaeMocTH, Maccel 1000 cemsH, ITMHBI
MeTenKH u 1p.) [6]. UHpIME cioBamH, B Y30EKHUCTaHE CO3/aHBI IPAKTHYECKas 1
TeopeTuueckas 6assl ATl Pa3BUTUSL PUCOCESHHS, COOTBETCTBYIOIINE I10 CBOEMY
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YPOBHIO BEOYIIMM MHUPOBBIM IICHTpaM  MpOU3BoACTBa puca. OmHaKo B
MOCJIeTHUE TOBI U3-3a Ae(UIMTa BOIBl KOJIMYECTBO IJIOMIAACH, 3aHITHIX MO
pHC, PE3KO COKPATHIIOCHh. YUYUTHIBASI BAKHOCTh BO3JEIBIBAHUS 3TON KyJIbTYpPbI
U PHCKH, CBSI3aHHBIC C Je(HUIUTOM BOXBI, BO3HHKIA HEOOXOAMMOCTH
HCTIOJIb30BAHUS MAaJIOOKYJIBTYPEHHBIX MOYB u COBPEMEHHBIX
arpoOHOTEeXHOJIOTHH, CMOCOOCTBYIOIIUX TIONYYEHUIO BBICOKHX YpOXKaeB
BBICOKOKAYECTBCHHOM, SKOJIOTHYECKH YUCTOW NMPOAYKIMH W 00ECTICUMBAIONIINX
MMOTPeOHOCTH HACEIICHHS B HEH.

Hapsiny ¢ ceneknuoHHO#W pa®OTO# sl TOCTHXKEHHS BBICOKHX YpPOXKAcB
KyJbTYpbl pUCa B MHUpPE HIMPOKO HCIONB3YIOT MaKpO- U MHKpPOYIOOpeHus,
KOTOpBIE KpOME BCETO MPOYEro, COCOOCTBYIOT MOBHIIICHHUIO TIOAOPOIUS TIOYB
[7], mpuYeM HUCKIIOYHTENBFHO Ba)KHBIM SBISIETCS pPa3pabOTKa TaKMX CHUCTEM
yIoOpeHHii, KOTOpbIE OJHOBPEMEHHO CIOCOOCTBOBAIM OBl  YIIYYIICHUIO
IUTOIOPOAHS  TI0YB, MaKCHUMaJIBHOM yCBOSEMOCTH HX PaCTEHUSMH,
HCKITIOYCHUIO 3arpsA3HCHMS HKOCHCTEM U YBEIHYCHHIO IPOIXYKTHBHOCTH
BO3/EIBIBACMON KYNbTYphl. K TakuMm ynmoOpeHHsSM MOKHO OTHECTH OHOTYMYC,
KOTOPBIH, COTTIACHO MHOTOYHCICHHBIM JTUTEPATYPHBIM JaHHBIM, CIOCOOCTBYET
CYIIECTBEHHOMY YIIYYIICHHUIO TUIOMOPOJUS MOYB U YBEIWUCHHUIO YPOXKAWHOCTH
CENTBCKOXO3AHUCTBEHHBIX  KYJIBTYp, SBILIACH TPH 3TOM  SKOJIOTHYECKH
6€30IacHBIM IPOAYKTOM.

Oco0eHHO BaYKHBIM SIBJISIETCS] UCTIONB30BAHNE OPTaHUYECKHUX YJ00peHUH,
1 B YaCTHOCTH OMOTyMyca, B ITIOYBaX C HU3KUM COJEp)KaHHEM T'yMyca U APYTHX
OpPTaHMYECKHX BEMIECTB, OIPEACILIOMNX TUIOOPOIANE 3eMelb, HX CTPYKTYPY,
BOAHBI M BO3AYIIHBIA pexxuMmbel [8]. B Hacrosiee BpemMsi B CEIbCKOM
XO3SIICTBE TIMPOKO TIPUMEHSeTCS OHOTyMyc, KOTOpPBIH oOpasyercs TpH
KU3HEICATSIFHOCTH  CIICIMANBbHBIX JOXKIEBBIX depBeil (Eisenia foetida-
KpacHble KanmudopHuiickue uepBu). OHU, MOTPEOIIAs HABO3 U JPYTUE OTXOIBI
CEeNIbCKOXO03AHCTBEHHOTO IPOU3BOJCTBA, 3a KOPOTKOE BpeMs IIEPEBOMAAT UX B
JIOCTYITHbIE TUTATEIbHBIE BEIIECTBA, HEOOXOAHMMBIC JUIA POCTAa U PAa3BUTHSA
pacteHuid, ymydmas Oy(depHOCTh MOYBBHI U €€ JKOJOTHYECKOe COCTosHue. B
coctaB Ouorymyca BXOAAT MHUKPO- U MAaKpODJIEMEHTHl B KOJIMYECTBaX,
MIPEBBIIAIONINX COACPKAHUE MX IO CPAaBHEHHIO C JPYTMMH OPraHUYECKUMH
ynobpenmsiMa B 15-20 pa3. BmepBele B Y30eknucTaHE B YCIOBHSAX PHCOBOI
CHCTEMBI MPOBEICHBI HUCCICJOBaHMS II0 W3YyYCHHIO BIUSHHSA OHOrymMyca Ha
IJIOJIOPOJME TOYB M HUX OKOJOTHYECKOE COCTOSHHE, IKU3HEACATENbHOCTD
MOJIE3HBIX TIOYBEHHBIX MHKPOOPTaHMW3MOB, POCT, Pa3BUTHE KYyJIBTYpPHI PHCA,
BEJIMYMHY W Ka4deCTBO YpOXKas, BBIABICHHI OINTHMAIbHBIC 03I BHECCHUS
ouorymMmyca B IOYBY.

[IpoBeneHHple  MCCIENOBaHUS  MO3BOJMIM  BBIABUTH  JAWHAMHUKY
HAKOIUICHHUS B ITOYBE JIOCTYITHBIX pacTeHHIO (HopM a3oTa, docdopa U Kamus, B
TOM YHCJIE TpPUA COBMECTHOM HCIIOJNB30BAHUM MUHEPAIBHBIX yIOOpEHHH |
Ouorymyca, ONPEICTUTh (PU3MOJIOTHUSCKUE TPYIIIBI MUKPOOPTraHU3MOB U HX
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COCTaB, KOTOpbIE B aHa’pOOHBIX YCIOBHAX (BECh BETCTAIMOHHBIN MEPHOX
KyJIbTYphl pUca IPOTEKaeT B BOAHOM cpelie B YCIOBUSAX 3aTOILICHUS YEKOB)
CIIOCOOCTBYIOT TIEPEBOLYy MAKpPOIJIEMEHTOB NHTAHUSA B JOCTYHHBIE  JUIA
pacTeHnit (GOPMEIL, a TaK)ke KOCBCHHO CYAUTH O MEPHOIAX pa3BUTHS PACTCHHUH,
IIPH KOTOPBIX KYJIBTYpa PHCAa aKTUBHO YTHIIU3UPYET MAaKPOAJICMCHTHI ITUTAHHUS.
Kpome Toro, anamus NpoBelEHHBIX HCCIEJOBAHUN MO3BOJIIET PEKOMEHIOBATh
3aMEHy MaKpOyJOOpeHW Ha pa3iudHble KOMOWHAIMH C OWOTYMYCOM, YTO
CIIOCOOCTBYET ITOCTIDKCHHIO JKOJOTHYECKOW Oe30IacHOCTH B  PErHoHax
BO3/CIBIBAHUS  PHCA, CBSI3aHHOW C  KCKIIOYCHHEM  MHUHEpaIn3aluu
MakpoyZoOpeHuil ¥ MOBBIMIEHUS TUI0A0poaus Mo4B. ONTUMANBHBIM  SBISETCS
cocraB 6 1/ra rymyca + 30 Kr/ra MUHEpaJbHOTO a30Ta. Takke YCTaHOBJICHO,
9T0 OHMOTYyMyC B KOJIMYECTBE 8 T/Ta IOJHOCTBIO OOECIeYHMBacT MOTPEOHOCTH
pactenuii B xamuu u ¢docdope. [Ipyn 5TOM BBISBIECHO, YTO KOJIWYECTBEHHBIN
cocTaB OakTepuii 1O BCEM BapuWaHTaM OIBITA W HE3aBHCHMO OT BCeEX
HCTIONIB3YEMBIX THTATENBHBIX Cpell Uil MIeHTH(UKAIUU OaKTepHid, TpHOOB U
AKTHHOMHIICTOB ~ OBUI CYIIECTBEHHO BEINIC IO CPABHEHHIO C KOJIHMYECCTBOM
rpubOB W aKTHHOMHMICTOB B KOHTpojie. COBMECTHOE BHECCHHE B IIOYBY
MHUHEpabHBIX yAOOpeHHH M OmoryMmyca cIiocoOCTBOBAJIIO 3HAYUTEIHHOMY
YBEIMUCHUIO KOJMYECTBa OaKTepwii, BBIICICHHBIX W3 IIOYB TMocie yOOpKH
ypoxkas KyIbTypel pHca. BwmecTte ¢ TeM KOIM4YeCTBO TpUOOB  Takke
HE3HAYMTEIbHO  Bo3pacTano.  KoauuecTBEHHBI COCTaB aKTHHOMMLIETOB
CYIIECTBCHHO HE W3MeHsIcS. Ha OCHOBaHMM IPOBENEHHBIX HCCIIECTOBAHMHA
pa3paboTaHbl TEXHHKO-DKOHOMHYECKOC OOOCHOBaHHE W  PEKOMCHIAIUU
MIPOM3BOJICTBY MO HCIOIB30BaHUIO 3((EKTUBHBIX 103 BHECEHHS OHOryMmyca,
CTIIOCOOCTBYIOIIHE yIyUIICHAI0 OMOMETPUIECKHX ITOKa3aTesiell pacTeHHH pHuca,
KadecTBa 3epHA, YBEIMUYCHHIO YPOXKAWHOCTH KYJIBTYPHI pHCa, TOBBIIICHUIO
IUTOJOPOJIHS TIOUBBI Ha (JOHE CHIDKEHUSI XUMHYECKON Harpy3KH Ha 9KOCUCTEMY.
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H.A. Yyrynosa', 0.B. Kpacopuuxuii', E.B. Pomaniox’,
P.A. Baxunckuii’, H.H. Jlo6auesa’

1
BopoHexckas rocyaapcTBeHHas! TEXHOJIOTHYECKask akaJeMUst
2 .
CeMmIITyKCKUIT KOMOMHAT CTPOUTEIBHBIX MaTepHAIOB

PEI'EHEPAIIUSA 3EPHUCTBIX ®UJIBTPOB

Haunbonee pacnpocTpaHeHHBIH c1oco0 yaaneHus! 4YaCTUI[ U3 3albUICHHBIX
ra3oBBIX MOTOKOB — (DIIBTPOBAHKE, IIPH 3TOM 0coboe 3Ha4YeHHe MpuodpeTaeT
(UIBTpOBaHKE Yepe3 3ePHUCTHIE CIIOH. 3€PHUCTHIE CIIOHM IO3BOJIAIOT HE TOJIBKO
o0ecreYnTh TPeesbHO JIONMYCTUMBIE BBHIOPOCH, HO M OpPraHU30BaTh B
OTACJIBbHBIX MPOU3BOACTBAX YTUJIN3ALUIO OTXOJ0B. HCO6XO}II/IMLIM YCJIOBUEM UX
yCIENTHOro (pyHKIHOHUPOBAHUA sABIsieTCs A dexTrBHas pereHeparms [1].

OCHOBHOIl MeToJi  pereHepalM 3epHUCTBIX (QUIBTPOB — oOpaTHas
npoaAyBKa 3allbUICHHOI'O CJI0S YHUCTBIM BO3AYXOM. HpouyBKa COIIPOBOKIACTCA
BHUOpanuen cios.

[lepcrieKTUBHOM SIBISIETCS pereHEpalysi BOPOIICHHEM M 0OpaTHOH
MIPOJYBKOM, KaK 3TO MOKa3aHO Ha puc.l. B aTom ciydae mpuierasoBblil MOTOK
CHayajla TPOIYCKalOT dYepe3 LUKIOH, IJe OTHCNAIOTCS Hambojee KPyIHbIC
(dpakmnum, a 3aTeM — 4Yepe3 HachIMHON cioi. [Ipu pereHepanuy BbLIyBacMast
MBUTG  TIOCNIEJIOBATEIbHO TPOXOJUT IHKIOH PETCHEPHPYEMOH  CeKIWHU.
[IpenBapurensHass OYMCTKAa Tra3a B IMKIOHAaX MO3BOJSET  CHHU3UTH
KOHIOCHTpPAUIO IMbBJIN HAa BXOA€ B HACBIITHOM CJION H, CJICAOBATCIIbHO, YBECJIMINUTH
TIPOJIOJDKUTENBHOCTD (DMIIBTPOBAHUS, YMEHBIINTh HAarpy3Ky Ha MEXaHU3MEI
CHCTEMBI pETeHEpaLH U MOBBICUTH JOJITOBEYHOCTH y3JI0B (GuibTpa [2].

Ha puc.1 mnpexacraBieHsl GHIBTPEL € PasiIMYHBIMH  CIIOCOOAMU
pereuepann HaChIIMHBIX 3CPHUCTBIX CIIOCB.

Puc.l. Cxema  pasmuyHBIX  CIIOCOOOB
pereHepallii  3€pPHHUCTBIX CIOEB: a -
BUOPOBCTPAXUBAHHEM u obparHoit
MIPOIYBKOM;

0 - BopoIlIeHHEM U 00paTHOH IPOYBKOM; B-
IICEBIOKIDKCHHEM CIIOS;

I' — C JBIDKYIIMM CJIOEM M pereHeparuei
HACBITHOTO  MaTepHaga B  OTJACIBHOM
yctpoiictBe; 1-BuOpatop; 2- YyCTpOHCTBO
JUIs BpallleHusi rpabneit; 3 —uukion; 4 —
yCTpOICTBO I [OJA4Yud  UMILYJIbCOB
CKATOr0 BO3AyXa; S- YCTPOWCTBO IS
cenapalnyy HaChIITHOIO MaTepHaa.
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Puc. 2. {uknoH-GpuaBTp AJsI OYMCTKH 3aNBUICHHBIX Ta30B:
a: 1 — xopmyc; 2 — qHuIe; 3 — ITyLep Ul 0TBOAA IbUIH; 4 — BBIXJIONHAs TPyOa, YaCTUUHO
W3TOTOBJICHHAS! U3 METAJUIOKEPAMHUKH; 5 — IITyLep UIsl OTBOJA OYMILEHHOTO rasa; 6 —
IIOJIIIMITHUKOBBIH y3€1; 7 — BEeTPOBOE KOJIECO; § — MITYLEep VISl IT0/1a9H MBIIIEra30BOro
MOTOKa;
9 — kpbiKa; 10 — coeMHUTENBHBIN ITYIED;
0: 1 — koprmyc; 2 — BOJIOKHHCTAs MPOCIIOKA; 3 — METaJIOKepaMUUeCKHil COOPHBIIT MAaTPOH;
4 — BXOJ1 3aIBICHHOT'O I'a3a; 5 — KOHMYECKOE JHUIIE; 6 — ITyNep A yJaJeHUs MbUIN;
7 — mTyuep A7 OTBOAA OYMIIEHHOTo ra3a; 8 — BeTpsiHoe Kojieco; 9 — pemenb; 10 — Bemymee
kousieco; 11 — BezoMmblii auck; 12 —0CHOBHO# Baul; 13 — Bajl yCTaHOBJICHHBIH B IOAIINITHAKAX;
14, 15, 16 — mopmmnauky; 17 — Begymmii IKuB; 18 — BeTOMBII IIKUB

JUis  OYMCTKM Ta30B C BBICOKOW KOHIIGHTpAaNWEH IBUTH XOPOIIO
3apeKOMEHIOBAIN ce0s1  (QUIBTPHI-IMKIOHBI CO CBSI3aHHOW CTPYKTYpOM
3€PHHUCTOTO CJIOSI, B KOTOPBIX PEereHepalysi OCYIIECTBIAETCS YaCTUYHO 33 CYUeT
Bpamatomerocst GuiabTpyromero siaementa (puc. 2a). Ha puc. 20 mokasan
o0mmit BUI (QUIBTpa-IUKIOHA C BpPAIIAIOMUMCS (QIIBTPYIOMIAM 3JIEMEHTOM,
pa3paboTaHHOrO aBTOpamu [2].

VYnaBauBaHUWEe TBUIM W3 Ta30B 3€PHUCTBIMU (I)I/UII)TpaMI/I IIO3BOJISICT
00eCTIeunTh YTHIN3ANUIO YIOBICHHOTO IPOIyKTa 0e3 MTOMOIHUTENBHBIX 3aTpaT.
KOHCTpYKTHBHO 3TH ammapaTbl IPOCTHl, HMCIOT HHU3KHE SKCILTyaTallMOHHBIC
pacxojibl, HaIe)KHBI B paboTe U 0OECIEeUNBAIOT TOCTATOYHO BBICOKYIO CTEIECHb
OYHMCTKHU I'a30B.

JIureparypa

1. DHeprocOeperaromee MbBUICYJNABIUBAHUE IIPU  HPOU3BOJACTBE  KEPAMHYECKUX
MUTMEHTOB 10 «cyxomy» crocody./ B. A. Topembikus, 0. B. Kpacosuukuii, C. 1O. [TaHoB,
A.B.JlorunoB / mojy Hay4. pex. K.T.H. B. A. TlopeMmblkmHa ¥ JI.T.H., mIOpod.
1O. B. Kpacosurikoro. — Boponex: Boponex. roc. yu-t, 2001. — 296 c.
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2. Tlat. Ne 2336954. OuabTp-UHUKIOH ¢ BPAILAIOMUMCS (DHIBTPYIOLIMM SJIEMEHTOM JUIS
ounctku ra3oB / JI.b. Tpomenko, I''B. Komsmos, W.H. [yrtos, F0.B. Kpacopurkwuii,
E.B. Pomantok. — Ony6:1.27.10.2008. Bron. Ne 30.

E.C. Yymanosa, A.A. Hcakuna, A.B. Anekcanaposa
VBaHOBCKUII rOCy1apCTBEHHBIH XMMUKO-TEXHOIOTMUECKUI YHUBEPCUTET

MOJAEJUPOBAHUE KHHETUKH PA3JIOXKEHUSA PEHOJIA
B KNJIKOU ®A3E IO JEMCTBUEM PA3PAIA ATMOC®EPHOI'O
JABJIEHHUA

B mHactosmee BpeMs Hapagy ¢ TEHACHIMEH yXyALIeHHS KadecTBa
MIPUPOAHBIX BOJ TIOBBIIAIOTCA TpeOoBaHUA K 3(P(PEeKTHBHOCTH METOIOB WX
ounictkd. K Hambomee TOKCHYHBIM COCNMHECHHUSAM, IIOCTYNAIONIAM B
MIOBEPXHOCTHBIE BOABI C IPOMBIINIICHHBIMH U  XO35CTBEHHO-OBITOBBIMU
CTOKaMM, OTHOCSTCS OpraHWYeCKUEe COCAUHEHHS, OKHCIEHHE KOTOPBIX
OMOXMMHYECKH 3aTPyJHEHO (HampuMmep, (EHOJBI, MOBEPXHOCTHO-aKTUBHEIC
BemectBa - [IAB). M3BeCTHO MHOMECTBO AECTPYKTUBHBIX METOJOB OYHCTKH
CTOYHBIX BOJA OT OPraHUYECKUX COEIUHEHHH, HO HE BCE U3 HHUX SBIAIOTCA
3¢ GeKTUBHBIMH. MeTOAbl XMMHH BBICOKHX HEPIHH HAaXOAAT IPUMEHEHHE B
mpoueccax Kak BOJONOATOTOBKM, TaK M OYUCTKM BoAbl. B wyacTtHOCTH
HCIOJIb30BaHUE TOBEPXHOCTHO-0aphepHOro  paspsijaa (ITbP) mo3Bojsier
MOBBIIIATh KAUeCTBO BOJBI, CHM)KAsl KOHIIGHTPAI[MM OPTaHUYEeCKUX COeAMHEHUI
B JeciaTkd pa3. OIHAKO MEXaHH3M IPOIECCOB TpaHC(HOpMAUK OPTaHHIECKUX
COCAMHCHHH B IOBEPXHOCTHO-0apbEepPHOM pa3psifie elle He TOCTATOYHO H3Y4CH,
TaK KaK DJKCIIEPUMEHTANbHbIE BO3MOXXHOCTH ONpEAENCHUS KOHLEHTpaIHii
OTpaHMYCHBI U HE TAI0T CKOPOCTEeH IPOLIECCOB.

Lempto pa®oTel OBIJIO MOIENMPOBAHHE PA3NIONKEHUS (heHONa B BOJHOM
pactBope B IIBP, a Taxke aHamu3 mpoueccoB oOpa3oBaHMS W THOEIN YaCTHII,
KOTOpBIE MOT'YT IPOUCXOAUTH B PACTBOPE MO BO3ACHCTBUEM pa3psiaa.

OKCHepUMEHTH TMPOBOAWINCH Ha YyCTaHOBKe, omucaHHoi B [1]. B
Ka4yecTBE IUIA3MOOOPA3yIOIIEro Ta3a HCIOIB30BANICS TEXHHYECKHH KHCIOPOJ,
PAcX0 KOTOPOTo GBLT IOCTOSHHBIM 1 paBHbIM 3,2 cm’c™. TIBP Bo36yxaancs ot
BBICOKOBOJIFTHOTO TpaHc(hopmaropa (IepeMeHHBIH ToK ¢ gactotod 50 I'm),
BEJIMYMHA IIPWIOKEHHOI'O K 3JIEKTpOJaM HalpspKeHus: coctasisuia 16 xB. B
Ka4ecTBE MOJICTBHOTO 3arpsi3HHUTENS HCIIONB30BANICS  PacTBOp (QeHona ¢
HAYaIbHOW KOHIICHTPAIUEH 5 MI/IL.

OKCIepUMEHTATbHO ~YCTaHOBJICHO, YTO C YBEIWYCHHEM BpEMEHH
KoHTakTa MozensHOro pactBopa ¢ IIBP ot 0 mo 200 cexyHa KOHIEHTparus
¢enona canzmnack 10 0,02 mr/m.



B Haubornee mogHOM Buje CBOAKA MPOLECCOB, KOTOPHIE MOTYT MPOTEKATh
B pacTBOpe (eHoua, mpeacTaBieHa B padore [2]. T pe3ynbTaThl IPUBEICHEI B
Tabun 1.

Tabmaumal
IIporecchl M UX KHHETHYECKUE XapPaKTEPHUCTUKH
Hom

ep Peaxuus IgK
1 H,0 — H+ OH -8.34
2 |H,0—>H+OH+e -7.58
3 e+ H,O, —» OH + OH" 10.11
4 |e+HO, +H,0 —> OH +20H 7.80
5 H + H,0, —» OH + H,0 7.70
6 |H+H,O—> OH+H, 10
7 O +H,0 — OH + OH" -6.03
8 OH + H,0, — HO, + H,O 7.43
9 OH+H2 — H+H20 7.59
10 |OH+ 0, — 0, +OH" 10
11 OH + HO, —» H,0+ 0O, 10
13 |OH+OH — H,0 +O° 10.11
14 |OH+ O — HOy 10.3
15 | OH+ HO, — HO, + OH 9.88
16 |e+OH — OH 10.48
17 |OH +H — H,O 9.85
18 | OH + ArOH — Ar(OH),*o 9.85
19 | OH + ArOH — Ar(OH)*n 8.48
20 | OH + Ar(OH);0 —PRS8 10.04
21 | OH + Ar(OH),n — PR9 9.85
22 |e+H —H 10.36
23 |e+H,0O—>H+OH -4.75
24 | H+ 0O, —» HO, 10.08
25 |H+ 0O, — HOy 10.30
26 |H+H—-H, 9.70
27 |H+OH — e+ H,O 7.34
28 |e+H,O+H— H;+OH 8.79
29 | H+ HO, —-H,0, 10.30




[IponomkeHne TabIUIbI

30 HOZ + HOZ —> HzOz +02 5.93
31 | HO, + O, +H,0 — H,0, +O, + OH 6.24
32 I‘I+ + HOQ-—>H202 10.42
33 O + H202 — Oz_ + H20 8.60
34 H202 g HOZ- + HJr -143
35 |HO, —» Oy +H' -4.10
36 |0, +H — HO, 10.7
37 |2e+2H,0— H,+20H 6.25
38 | e+ 02— 02- 10.28
39 |e+O-+ H,O — 20H- 8.60
40 | O-+ HO*— O” +OH- 8.60
41 | 0-+07 +H,0=0,+20H 7.03
42 |e+0" > 0" 10.11
43 | H,0, — OH + OH -8.45
44 | Ar(OH)2*n + Ar(OH)2*1 — ArOH + Ar(OH)2r+ H,0 8.7
45 | O-+H,—» H+ OH 7.9
46 | Ar(OH)2*0 + Ar(OH)2*o —ArOH + Ar(OH)20 + H,0 8.7
47 | Ar(OH)2*o+H — ArO + H' + H,0 8.0
48 | Ar(OH)2*n+H'— ArO + H' + H20 9.0
49 | ArO + Ar(OH)2*0— PR5 8.7
50 | ArO + Ar(OH)2*n — PR6 8.7
51 | ArO + ArO — PR7 9.0
52 | Ar(OH)2*0 + Ar(OH)2*0 — PR3 8.7
53 | Ar(OH)2*n + Ar(OH)2*n — PR4 8.7
54 | ArO + Ar(OH)2*n — ArOH + Ar(OH)2n 8.7
55 |H +OH — H,0 11.17
56 | O, + Ar(OH)2*0 — PR14 9.18
57 | ArO + Ar(OH)2*o — ArOH + Ar(OH)20 8.70
58 HzO — OSHz + 05H202 -5.70
59 | O, + Ar(OH)2*n — PR15 9.18
60 | OH + H,0, — 0, + H,0 7.43
61 ArO + HO, —»C4H40,+tH,0, 9.0
62 | HO,+03;—0H+20, 6.08
63 | HO.+ ArOH—H,0,+ ArO 7.3
64 | ArOH+0;—PR1 2.8
65 | ArOH+0;—PR2 2.8
66 | ArOH+0;—ArO+OH+0, 2.8
67 | CeH40,4OH—PRI10 9.08
68 C¢H40,+0;—PR11 2.9
69 | Ar(OH)2u + O;—PR12 3.58
70 | Ar(OH)20+0;—PR13 3.54
71 | OH+05=HO,+0, 7.6
72 | 0, — Os 3.18
73 03— 0, -0.98

Ipumeuanue: 1gK-necsaruynbliinorapudM KOHCTaHTBI CKOPOCTU

B J'I/(CXMOJ'IL),J'IZ/(CXMOJ'Ibz) w ¢!
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Cucrema OOBIKHOBEHHBIX MECTKHX JAu(depeHnnanbHbIX YpaBHEHHH,
omychiBaeMas peakuusiMu Tabi.l, pemanace merogom ['mpa 5-ro mopsaka c
OTHOCHUTENBHOW TOYHOCTBIO 1%. Mcmonmp3oBamack mporpamma, ONHCAHHAs B
pa6ore [3].

Konnenrpanus 030Ha uaMepsiiach dKCIepUMEHTaIbHO [4].

ITo runorese PR1 —HenpenensHas aByxocHoBHas kuciaora HO-(O=C)-
CH=CH-CH=CH-(C=0)-OH, a R2-ampaerumo-keToHO-HempeaeIbHas KICI0Ta
HO-(0=C)-CH=CH-(C=0)-CH,-COOH. PR3, PR4 — numeps1, PR5, PR6, PR7 —
npoayktel, PR8-PR11 — oTkpbiTHe Konbla. BBISICHEHO, YTO OCHOBHBIMH
aKTHUBHBIMH  YaCTHIIAaMH, YYacTBYIOUIMMH B OKHCICHHH (DeHONa SBISIOTCA
pagukansl OH u HO,, a ywactue o3oHa manocymectBeHHO. KoHueHTpamuu
(eHONA, TOTyYEHHbIE YKCIICPUMEHTAIBHO M PaCCUUTAHHBIC 110 IIPEJIOKEHHON
MOJIEJIH, IPECTaBIEHBI B Ta0MI. 2.

Tabnuma 2
Konuenrparus ¢penosa (Mr/a) B 3aBUCHMOCTH OT BpeMeHu 00paboTku pactBopa B [IBP

Bpewms, ¢ 6 12 18 25 200

KoHuenrpauust pacuer 3.95 2.73 1.88 1.13 0.02

Konuenrparus skcn 423 2.82 1.88 0.8 0.02
Jlutepatypa

1.by6noB, A.I. KuHeruka mIa3MOXUMHYECKON AECTPYKLMU OPraHUYECKUX COEIAUHEHU,
coaepkammxcsi B crouHbix Bomax / A.I'. By6uos, B.M. I'puneBnu, H.A. Kysbikun, O.H.
Macnosa // XBD. —2004. — T. 38. — Ne 1. — C. 44 - 49.

2. Grymonpre D.R. et.al. // Chemikal Engineering Journal. -2001. -V.82. Ussue 1-3. -P. 189.
3. IMonak, JI.C. Berunciaurenbubie MeToabl B XxuMuueckoil kuHeruke. /JI.C. ITomak, M.
Tonbpenbapr, A.A.JleBunkuii. -M.: Hayxka, 1984. -280 c.

4. byoHnos, A.T". [Ipumenenne OapbepHOro paspsiaa i OYUCTKH BOIbI OT (eHosa. Terossie
xapakTepuctuku peaktopa / A.I'. by6nos, B.W. I'puneBny, O.H. Macnosa, B.B. Pui6kun //
TOXT. -2007. -T. 41. -Ne4. -C.420-425.
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P.K. lllagmanos, U.H. Py6an, H.JI. Boponaesa, M./I. lllapunos,
10.b. CaumHua3zapoB

V36ekcknii HayqIHO-HCCIIeIOBATSIBCKUI HHCTUTYT pHca,
000 «BUOHAHOTEX», Y36ekucran, TamkedT

IKOJOI'MYECKHU BE3OITACHASA TEXHOJIOI'USA MOJIYYEHUA
YCTOWYMBBIX K HEBJIATOITPUSTHBIM YCJIOBUSAM
OKPYXXEHUSA CEJbCKOXO03SMCTBEHHBIX PACTEHUM

V3MeHeHus, BO3HMKAIOIIME B HKOCHCTEMAX, IOJ BO3LAECHCTBUEM PpE3KO
MEHSFOIXCS (HAaKTOPOB OKPY)KAIOIICH Cpelpl, WUTParT OONBINYI0 pOJb B
Bompocax afarnTaiun XUBBIX OPTaHU3MOB K CTPECCaM, HAPYIICHNS paBHOBECUA
B 9KocucTeMax W OuoreHo3ax. [Ipm 3ToM 10 KOHIA HE SICHO, K 4emy Oyzer
CBEIIEH 3TOT IPOIECC, M KaKMM 0Opa3oM MOXHO HPOTHO3HUPOBATH CHUTYaLlUH C
TOYKHU 3PEHUSI BHITOJHOCTH XO3IUCTBEHHO- MOJIE3HON  J1eATEIbHOCTU
YCJIOBCKa B LE€JIOM H, B YaCTHOCTHU, KaKME€ MEPbBI MOXHO IPUMCHATH IJId
BOCCTAHOBJICHUS HEKOETO OamaHca B M3MEHEHHBIX YCIIOBUSIX
(YHKIMOHUPOBAHUS XKUBBIX CHCTeM. Jlaleko He SICHO, KaKue OMOIOTHYECKHE
IIpOIecChl HEOOXOAMMO H3ydaTh KaK KJIIOYEBbIE B (DOPMHUPOBAHUM HOBOIO
MHPOBO33pPEHHS W TPHHATUS PEUICHHH, OOBACHAIONINX CETOXHSIIHIOI
CUTYyallMI0 M IPOTHO3UPYIOIIMX JalbHEHIIMHA Xox ee pa3BuTus. He sAcHbIM
SBISICTC. M TO, KAaKOW METOJOJOTHeHl HEOOXOOMMO IONB30BATBCS VIS
MOHMMAaHUSI TMPOUCXOISAIINX MPOIECCOB, M KAaKOe METOANYEecKoe OoQopmIIeHHE
TIPH 5TOM MOTJIO OBl OBITH aJeKBAaTHBIM B COBPEMEHHOH cuTyanuu. Hampumep,
JOCTaTOYHBIM JIH OyJeT aHalW3 pealbHOCTH M €r0 MHTEPHPETAlUsd C TOUYKH
3peHHsT (PYHKIIMOHUPOBAHMS JKUBBIX CHCTEM (pacTeHHU) B HOBBIX YCIOBHSIX,
KOMIIBIOTEPHOC MOJCIINPOBAHUE caMHux 6I/IOJ'IOFI/I‘ICCKI/IX CHUCTEM nim
MOJICTUPOBAHNE BHEIIHNX W BHYTPEHHHX (DaKTOPOB, JEKalMX B OCHOBE
MHUKPO3BOJIIOLIMOHHBIX MPOLIECCOB PACTEHUM, a Take HCIOJIb30BaHHUE APYTUX
METO/OB U TEXHOJIOTHH.

Mel moJjiaraéM, 4To NpoUuCXoaAnine U3MCHCHUA MPOCIICKUBAIOTCA Ha BCEX
HepapXWUYEeCKUX YPOBHAX (KIETOYHOM, OPTaHU3MEHHOM H TIIOIYIISIIHOHHOM),
4TO, OC3YCIIOBHO, SIBJISCTCS CIIOKHOU 3a/1avuei, pelIeHuE KOTOPOH MOXKET OBITH
MOJI CWIY TOJBKO XOpPOIIO OOOpYIOBaHHBIM HAy4YHBIM LEHTpaM. MBI Takxke
ITOHUMAeM, 9TO JIaXKe ONpeeTICHHBIN BKJIAJ] B pEelICHNe 00IIeH 3a1aun SBISETCS
Hay4yHO OOOCHOBaHHBIM, BEChMa AaKTYaJbHBIM, HMCIONIMM IPAKTHYCCKUI
pe3ysibTaT B BUJAE PEKOMEHJAIMA M0 MOBBIIIEHUIO YCTOMYMBOCTH PACTEHUH K
OKOJIOTUYCCKUM BbI3OBAM C COXpPaHCHUCM XO3}IﬁCTB€HHO-L{CHHHX TIPU3HAKOB.

Bmecre ¢ TeM HM3BECTHO, YTO B XOJ€ MHUKPOIBOJIIOLMOHHBIX IIPOLECCOB,
MPOUCXOAANINX B PACTCHUSAX (M3MECHYMBOCTH TIOJ] BIIMSHHEM BHEIIHHX
(aKkTOpoOB BO3AEHCTBHsI), MOXHO BBIACIUTH NPU3HAKH, OOECHEYHBAIOIIME
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TOJIEPAaHTHOCTh  pPacTeHMH K  3acyxe,  3aCOJIeHHIO,  BO3JEIHCTBHIO
MUKPOOPTraHM3MOB — MATOr€HOB U T.JA. B TOM uHciae MOXHO BBIAEIUTH
TOJIEpaHTHBIC K HEOJIArompuATHBIM (pakTopaM OKpYXKEHHS (POPMBI pacTEHHH.
Hns storo HeoOXomamMmo pa3paboTaTh CHCTEMY OTOOpa 3THX IIPH3HAKOB,
BbIICJICHHE YCTOWYMBBIX PAcTEHUH, pa3MHOXKEHHE OTOOPAaHHOI'O CEMEHHOIO
MaTepHana u ero UCIoiIb30BaHHE. AJIEKBAaTHBIM METOAOM SIBJISETCS pa3paboTka
OMOXUMHYECKHX MapKepoB I 0TOOpA IEHHBIX IPU3HAKOB PACTECHHIH.

Hamu mnpoBomuTcst BBIOOp OHMOXMMHYECKMX MapKepoB UIs OTOOpa
OMOTHIIOB CEIbCKOXO3SIMCTBEHHBIX pPACTCHUIl (puca, COM, Mallla, MIICHUIBI
ap.), o0JIafaloMmuX KOMIUIEKCOM  XO3SHCTBEHHO-IIOJIE3HBIX IPHU3HAKOB
(ckopocmenocTh W T.I.) W YCTOWYMBBIX K  HEOIArompusTHBIM (akTopam
OKpyXeHHs1 (K BO3JCHCTBHIO (PUTONMATOreHOB B TOMYJIALUSAX PACTCHHH,
3aCOJICHUIO, 3acyXe U Jp.), @ TaKKe BBIABISIOTCA  KOPPESLUU MEXAY
OTOOpaHHBIMH MapKepaMH W  YCTOMYMBOCTBIO PACTEHHH K CTPECCOBBIM
(axTOpaM OKpYy’KaloIIeH Cpe/Ibl.

B ornuuue oT MaHMMynALMHA Ha TE€HHOM YpOBHE, KOTOpble BechbMa
CJIOKHBI, JOPOTOCTOSINM, JUIMTENBHBI M HE BCErJa MAlOT MOJO0KUTEIbHBIH
pe3yyibTaT B CHJIY M3BECTHBIX B3aWMOJCHWCTBUH TE€HOB MeEXIy co00it
(mmeHoTponys, XpPOMOCOMHAs KOPpeIBUs W [1p.), B JTAaHHOW TEXHOJIOTHH
UCTIONB3YyeTCS  KOHEYHBIM 3Talm 3THUX MpPOLECCOB, MPAMO HIM KOCBEHHO
CBSI3aHHBIH C TPOSABICHHWEM TOTO WM HHOTO MpH3HaKa. B ocHOBe 3TOro
ITOIX0/1a MCIIOIB3YIOTCS OMOXUMIYECKHE MapKephl, (YHKIIOHATIHHO CBI3aHHBIC
C TPOSIBJIEGHUEM MHOTHX IIOJIE3HBIX HPHU3HAKOB (CKOPOCIENOCTb, MOBBIIIEHHOE
CoJiepikaHMe Maclla B CeMEHaX, TOJIEPAaHTHOCTh K IATOr€HaM, 3aCOJICHUIO,
3aMOpo3KaM, 3acyxe W ap.). Mcrons3ys MTaHHYI0 TEXHOJOTHIO, MOXHO OBICTPO
BBIICIATh W Jajieeé Pa3MHOXaTh HEOOXOAWMBIE TEHOTHITBL. IIOCKOIBKY BCS
paboTa BeleTcs Ha YPOBHE CEMsIH, TEXHOJOTHsS MO3BOJSAET OBICTPO BBIABIATH U
Jajee  TOJNBKO Pa3MHOXKATh JKeJaeMble T€HOTHIBL. JTO JaeT BO3MOXKHOCTh
BIIBOC-BTPOE YCKOPUTH MPOIECC CENEKIIMH HOBBIX COPTOB, @ TAKXKE YIIydIlIaTh
cylecTBylole copra. [lonydyaemple TMHUN BO BCEX CIIydasiX XapaKTePU3YyIOTCA
BBICOKOH MOpP(OIOrHUecKoi OJHOPOTHOCTBIO U MONOXKUTEIBHOM Koppemsnueit
(PU3NOTOTHIECKUX TPU3HAKOB.

[Ipennaraemplii METOJ MapKep-aCCOLMMPOBAHHOM CEJNEKLMU OCHOBAaH Ha
UACHTH(GUKAMM  ANaNTHBHBIX OWOTHIOB (TCHOTHUIIOB) W3  HOMYJISIIUI
CEeNIbCKOXO3AHCTBEHHBIX KYJNbTYp  II0 CMapKHUPOBaHHBIM IIpU3HAKaM, dTO
MMO3BOJIIET YK€ Ha ypOBHE CEMSH B KOPOTKHE CPOKH JAeNaTh OTOOp WX II0
MHOTHM TIpH3HAKaM B OTIENBFHOCTH WM IO OONBIIMHCTBY HX B OJHOM
reHotune. [Ipu 3TOM KaxIplii TPU3HAK CMApKUAPOBaH Mo (hepMeHTaM MK
OTACTBHBIM OelKkaM CeMsSH, KOTOpble MMEIOT MpsIMOe WIH KOCBEHHOE
OTHOILIEHHE K MpOSBIEHHBIM Ipu3HakaM. IlpeumyiecrBa Takoro merona
MOBBIICHHSL TOJEPAHTHOCTH PACTCHUH K HEOJArONPHATHBIM  (paKTopam
OUYEeBHUIHBL. JTO, MPEXKJE BCEro, MCKIIOUeHHE ciryyaiiHocTd. Kpome Toro, umes
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JIeTI0 C CEMEHAMH, IOCKOJBbKY OTOOp BEIETCSl Ha ypOBHE CeMsH, paboTy 1o
0TOOpY MOXKHO BECTU B TE€UEHHE BCErO IOf[d, pa3sMHOXas PACTCHUS B 3UMHUM
mepuoj B Terunmax. [IoMuMo Bcero mpodero, 3TO CYIIECTBEHHAs 3KOHOMUS
BpeMeHH. U, HakoHell, TO00HBIH TPHEM MOXKHO HCIOIB30BaTh MPAKTHIECKH Ha
BCEX KYJIbTYPHBIX PAaCTCHUSIX.

A.Il. apadues, 1.Y. FOnycosa, U.H. I'mcmaty1ux

AU'TI «PecnyOnukaHckuii HAyYHO-MCCIAEN0BATENLCKUH IIEHTP MO MpodiieMam
0€30IacHOCTH B XUMHYECKOH, HeTexummdeckoii, HedrenepepabaThIBarOIEH,
MHUKPOOHOIOTHIECKOM, XUMHUKO-(papManieBTUIeCKON 1 MUIIEBON
MPOMBILUIEHHOCTIX», KazaxcraH, r.1IbIMKeHT

O METOJIAX OUYMCTKHU I'A30B XUMHUYECKOM
MPOMBINIJIEHHOCTH B PEIIEHUH 3KOJIOTMYECKOM
IMPOBJIEMBI

W3BecTHO, YTO CHIDKEHHE BPEIHBIX BBIOPOCOB B aTrMocdepy SBISETCS
OJHOI M3 aKTyadbHBIX 3a7ad 3KOJIOTHYECKOro OOECledeHHs XHUMUYIECKUX
npennpuatuii. [lpobnema oumctku Qochopcoaepxkammx ra3oB C MENbIO
nocienytomeil yruamuzanuu ¢ocdopa SBISETCS BECbMa aKTyalbHOM Kak AT
npomsinuieHHocTH PK, Tak u s Bcero mupoBoro coofmectBa. B xuMuueckoit
MIPOMBIIUIEHHOCTH TPH MPOU3BOACTBE (pocdopa U ero pasIHuHBIX COSAUHEHUI
00pa3yroTcsi TOKCHYHBIC BEIISCTBA, BKIIOYAIOIMINE B CBOH COCTaB COCOMHEHHS
¢docdopa, azora, yrimepoma, MbImbiKa, (TOpa, Cepel M Ip., KOTOpPBIE MO
CaHUTapHBIM TPeOOBaHMAM MOAJIEKAT OYMCTKE Hepe]] BEIOpocoM B atMocdepy.
KoHueHTpanus 3THX SIOBUTHIX BEIIECTB B yKa3aHHBIX BBIOpOCaxX IPEBBIIIACT
npenenbHo momyctuMyto koHueHTparuio (ITJIK) B 5-15 pa3, 4ro okasbiBaeT
HEeraTUBHOE BIIMSIHUE Ha 3[0pPOBbE HACEJCHHS M JErpajlaliuio OKpPYXKAIOIIeH
MIPUPOIHOU CPEIBL.

IIpuMeHnTENEHO K OYUCTKE raza oT QochuHa 3Ta mpobdiemMa BO3HUKIIA
BIIEPBBIE NP NPOU3BOJCTBE aleTusaeHa [1]. [IpucyTcTByroLIMii, Kak MpaBuio, B
KapOuaHoM anerwieHe (ochUH OTpaBiIseT KaTalu3aTOphl HCIOIb30BAHUS
dbochuna B xumuueckoM cuHTede. DochuH SABIAETCS TOKCHUYECKUM
KOMITOHEHTOM B OTXOZSMMX Ta3zax (oc(opHOro MpoM3BOACTBA, a TAKXKE IPH
YTWIA3aUH CTOKOB M HPOM3BOACTBE  (PocopHBIX ymoOpenuid. OmnHOW 13
Ba)XHEWIINX 3a7a4 B PELICHUH MpPOOJIEeMBbI CHIDKEHHUSI BBIOPOCOB B atmocdepy
sBIIseTCS yaaneHue pochuHa U3 OTXOSIINX Ta30B (ochOPHOTO MPOU3BOJICTBA,
TIOCKONBKY OH, C OIHOW CTOPOHBI, SIBISIETCS SIIOBHTBHIM Ta30M, a C JPYrou
CTOpPOHBI, OKHCIIeHHeM (ochuHa B peakTope C KaTaau3aTOpOM MOXKHO
nony4uth cinabyro (5-9%) opTodochopHyIO KHCIOTY.
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B coBpeMEHHBIX YCIOBHSAX 3HAYUTEIFHOTO aHTPOIIOT€HHOTO BO3ICHCTBUS
Ha OKpYXXalOUIyld Cpeay CTaHOBHUTCS akKTyaJbHbIM IIOMCK HauOouee
9 EKTUBHBIX U SKOHOMHYHBIX METOJIOB OYHUCTKU IPOMBILUICHHBIX BHIOPOCOB.
CylIlecTBEHHO, YTO B CHCTEMaxX OYHCTKH IPOMBIIUICHHBIX Ta30B BPEIHEIC
MPUMECH TPUCYTCTBYIOT, KaK IPaBWIO, B HHU3KHX KOHIICHTPAIHAX, MOITOMY
HEOOXOIUMO 00ECHEeYHTh BBICOKYIO CTENEHb OYHCTKHU IIPU MaJIBIX pacxojax Io
KHUJIKOCTH M BBICOKMX pacxolax Mo rasy. B XxmmmdeckoMm NpoM3BOACTBE IS
OYHCTKH T'a30B OT (pocdrHa MIPUMEHSITH pa30aBICHHBIC PACTBOPHI THIIOXJIOPUTA
HaTpusl WIN KOHLEHTPUPOBAHHYIO CEpHYIO0 KHCioTy. OIHAKo M B TOM, U B
JpyroM ciy4ae TpeOyeTcs TIpOMO3AKOE CHEeNHaIbHOE — amlmapaTypHoe
oopmiteHHEe AN TPUTOTOBJICHUS HCXOMHOTO pacTBOpa W TOCIEAYIOMIETO
moepxkanns noctossHHOH [IJIK. K Tomy ke s obecriedueHust HE0OX0IUMOI
CTEIICHH OYUCTKH TpeOyroTcs OueHb OONbIIME PAcXoAbl aJcopOeHTa.
JlocTaTo9HO INMPOKOE pPACHPOCTPAaHCHHE IIONydYMsIa Takoke KaTaJHTHIecKas
aacopomus dochuna [2]. OmHako TpPHUMEHEHHE >KHIKAX aJCOPOCHTOB H
TOMOTCHHBIX ~ KaTaJH3aTOPOB, HECMOTPS Ha BO3MOXKHOCTh JOCTHKCHUS
rIIyOOKOH OYMCTKH, TpeOyeT 3HAYMTEIBHOTO YCJIOXKHEHHS AamllapaTypHOTO
opopMIIEHHSI W TEXHOJIOTHYECKOH CXeMBI Tpolrecca. BClencTBhe STOro
TOMOTCHHBIC KaTaJlH3aTOPhl M aJCOPOLMOHHBIA METOJ OYHCTKH HE HAaIlTH
npuMmeHenus B GpochopHoil oTpaciu. B kauecTBe reTeporeHHbIX KaTajau3aTopoB
okucienuss ¢Qochpopa m ¢dochuHa Hamboree ONTHMAIBHBIMH OKa3aliCh
TpaHyJINPOBAHHBIE KAaTAIN3aTOPHl ¢ HOCHTEJIIMH Ha OCHOBE aKTHBHBIX YTJICH.
[ TOBBINICHUS WX KUCIOTOYCTOMYMBOCTH W CIIEKaHUS TIPH TPaHYJIUU
KaTaJn3aTopa BBOAMIOCH PA3IMYHOE KOJIMYECTBO JKUAKOTO CTeKIa. B xauecTBe
aKTHBHOM (ha3bl MCHOIB30BAICS MaIaanil. DTOT BEIOOP 0OOCHOBHIBAETCS TEM,
YTO METaJUTHl TUIATHHOBOHM TpYINIBI, B COCTAaB KOTOPOH BXOOUT NaUIaIWH,
MIPOSIBJIAIOT JOCTAaTOYHYIO aKTUBHOCTh M CTAOWJIBHBI B PEaKIMSIX OKUCIICHUS
dbocdopa u pocduna.

Tak, 1jsi OYMCTKM OTXOMSIIMX Ta30B B IMPOM3BOJCTBE MHHEPAIbHBIX
ynoOpenuii, ¢pochopa U (POCPOPHBIX COCTUHEHUH HCIIONB3YIOT Pa3THYHBIC
KOHCTPYKIIMH Ta300YMCTHOTO OOOpYJIOBaHMSI — KaTAIUTHYECKHE DPEaKTOpbl,
amnmaparsl [EHHOTO THIA, 00OPYZOBaHHBIE MEJIKOABIPYATHIMH IPOBAIbHBIMU
TapeNKaMH, paclbUITENbHBIE KOJOHHBI W Apyroe obopymoBaHue. B cBs3m ¢
MHOTrooOpa3ueM TpeOOBaHMM, NPEIBIBISCMBIX K KOJOHHBIM, B TOM YHCIE
ra3004MCTHBIM almaparaM, TpyIHO BbIOpaTh IIOKa3aTeldb WIM TPYIIy
IoKasaresiel, SBIAIONINXCS MPUOPUTETHBIMU IPHUMEHHUTENFHO K KOHKPETHOMY
Mpou3BOACTBY. Ilo STOH NpHYMHE Ha MPAKTHKE MPOBOAST CpPaBHHUTEIBHBII
aHanW3 TO psay HauOolee BaXKHBIX MoOKaszareneil. [IpuMeHHTENBPHO K
ra3004lCTHOMY OOOPYIOBaHMIO TaKHMH MOKA3aTENAMH OOBIYHO SIBISIOTCS
3¢ PEKTHBHOCTh OYHMCTKH, YJHEPTETUIECKUE 3aTPATHI, CII0KHOCTH M3TOTOBJICHHS,
pacxo]] MOTJIOTUTENS, HAIe)KHOCTh PabOTHI  T.JI.
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Ha puc. 1 mpuBeneHa npuHIUNUANbHAs CXeMa YCTaHOBKH, Ha KOTOPOH
ObUIM TPOBEIEHbl OKCIIEpUMEHTANIbHbIE —HcciienoBanus. [lepBas cepus
SKCIEPHMEHTOB ObIJIa MOCBSAIIECHA ONPEACICHUI0 KHHETHIECKIX XapaKTePUCTHUK,
KOTOpbIE HEOOXOAMMBI TIPH pacdeTe KaTaJUTHYECKOro peakTopa. KOHCTaHTHI
CKOPOCTH PEaKIHMH OINpPEAESUINCh MO ONBITHBIM JaHHBIM II0 OKHCICHHIO
¢docduHa B 1ranaszoHe U3MEHEHHs TeMIIepaTypsl onbita oT 293 no 343K.

OtpaboTaHHbIi

pactsop Ha<{]
80

aBmiiin
1 - BKUBPOCHTO; 2 — 6aK ANA KKOTTPE/ILHOTO MOJIOKA»; 3 — BEHTUNATOP; 4 — PeakTop ¢
KaTanM3aTopom; 5 — Hacoc AnA abcopbenTa; 6 — eMKOCTb AnA abcopbenTa; 7 — annapar

Puc. 1. anHLI,VInVIaﬂbHaﬂ CXema YyCTaHOBKMW MO OYUCTKEe rasos

YCTaHOBIIEHO, YTO C POCTOM TEMIIEPATYPHI NPOLECC OKHCICHHS PE3KO
uaTeHcHuupyercs (puc. 2). Tak, npu 283K cTeneHb OKHCICHUS COCTABIIIA
15,4%, a mpu temmnepatype 343K crenens oxkucnenus gocturaer 97%.
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VYenosus onbita: 1 — T=291K; 2 — T=330K.

Puc. 2. 3aBUCMMOCTb CTENEHWN OKUCNEHUA GOCHMHA OT ero KOHLEHTpaLmn
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JIutepatypa

1. Ouncrka ra3oB B npou3sBoactse docdopa u pochopusix ynodpennii / 3.51. Tapar,
0O.C. Bopo06ses, O.C. banabekos u ap.. — JI.: Xumus, 1979. — 208 c.

2. Pa3paboTaTh W BHEAPUTH AaNIAPATYPHO-TEXHOJOTMYECKYIO CXEMYy OYHCTKH
aCIMPAMOHHBIX Tra30B oT GocduHa: otuer 0 HUP (mpomexyrou.) / KasHUMT unpodocdop.
— Yumkenr, 1981.- 52 c. - uB. Ne02823011226.

A.B. llITeiknna, O.C. Kykypuna, B.T. HoBukos
Tomckuii MOJIMTEXHUYECKUI YHUBEPCUTET

OBE3BPEX KUBAHUE METOAOM KUJKO®A3ZHOI'O OKUCJIIEHHUA
HEKOHANIIMOHHBIX ®OCOOPOPTAHNYECKHUX NECTUIIN10B

docdopopraHuueckie MECTHUUABI Ha CETOJHSIIHUN [EeHb SBIAIOTCA
OMHMMH W3 IIHPOKO NPUMEHSAEMBIX IeCTHIUAHBIX mpenapatoB. OHH
HCTIONB3YIOTCS B CEIILCKOM XO3SICTBE B KAaUeCTBE HHCCKTHIUIOB, aKapHUIIAIOB,
nedonuanro, repoummaoB u ap. Kpome Toro, ¢ochopoprannueckue
MECTUIMIBl UMEIOT CTPYKTYpY, ONMU3KYIO0 K CTPYKType ¢ochopopraHmuecKux
0OCBBIX OTPABIIAIONIMX BEMIECTB, OOJIANAIOMNX HEPBHO-TIAPATHTHIECKIM
JIEMCTBUEM.

B nacrosimee BpeMsi OTCYTCTBYIOT IKOJIOTMYECKU O€30MacHbIE METOABI
00e3BpeXMBaHNI HEKOHIWIMOHHBIX TOBAapHBIX (opMm ¢ochopopranngecknx
mectunuaoB.  CymIecTBYIOIIME  METOABI, TakWe Kak  3aXOpOHCHHE,
IUTa3MOXUMHYECKOE Pa3pyIICHHE M CKUTAHUC, HE COBCPIICHHBI U HMCIOT PAJ
HemocTaTKoB. Tak, CKUraHWe U IIa3MOXHMHUYECKOE Pa3pyIIeHHe OPTaHHIeCKUX
BEIIECTB NPHUBOIAT K OOpAa30BaHUIO JHOKCHHOB. 3aXOPOHEHHE OIIACHO
BO3MOXXHBEIM  MPOHWKHOBEHHEM  3arps3HSIOMIMX  BEIIECTB B OOBEKTHI
oKpy>karomeil cpeasl. Kpome Toro, 3aXxopoHeHHE HeNb3sl OTHOCHTh K METOAaM
00e3BpeKUBAHNUS OTXOJIOB.

[IpenmoxkeHbl  pa3nuYHBIE  BapHaHTHl  KHUAKO(A3HOTO  OKHCICHHUS
TOKCHYHBIX  OTXOJOB C  HCIOJNB30BAHUEM  Da3IMYHBIX  OKUCIUTEJCH.
IlepceKTUBHBIM METOAOM OO0E3BPEKHMBAaHHS BBICOKOKOHIICHTPHPOBAHHBIX
TOKCHYHBIX OTXOIIOB SBJISIETCS METOJ KOMOWHHPOBAHHOTO >KHAKO(DA3HOTO M
ANEKTPOXUMHYECKOT0 OKHcieHus. Crocod 3akiroyaeTcs B TOM, YTO BpEIHBIC
BEIleCTBA IPUBOJATCSA B KOHTAaKT C JKUAKOHW (a3od, rae IyTeM aHOIHOrO
OKHCJICHHUS] HEMPEPHIBHO CHHTE3HPYIOTCS OKUCIUTENH (030H, KHCIOPOJ, MOHO-
W HaJACEpHBIE KHCIIOTHI, TMEPOKCHJI BOJOPOAA), KOTOPHIE OKHCISAIOT
OpraHMYECKHE BEIICCTBA MMOJHOCTHIO IO YIJIEKUCIIOro ra3a u BoAbl. B kadecTse
KMIKOH (ha3bl BEICTYHAIOT BOJHBIE PACTBOPBI CEPHON KHCIIOTHI M €€ Coleil.
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B pabore wucnomp3oBanMchk TOBapHble ImecTUuMAbl:  «lnmdocary,
«Kapbodocy, «bazynuny.

W3BecTHO, 4TO TpOIIeCChl OKUCIEHUS (hochOpOpPraHNIECKUX COSANHEHUI
030HOM, INEPOKCHIOM BOJOPOJA, XJIOPOM, MHUKPOOPTraHM3MaMH IPOTEKAIOT C
00pa30BaHMEM PA3INYHBIX IIPOAYKTOB OKHCIICHHS! OPIaHMYECKUX ()parMeHTOB U
¢docdar-noHoB. i1 KOHTPONS JECTPYKIMH OPraHUYECKOH COCTaBISIONICH
MECTHIUIOB HCIOIB30BAIM METOJ XHMUYECKOTO TOTpeOIeHHus KHCIopona
(XIIK) ¢ wucnone3oBanmeM pH-metpa — OKOTECT-120. JlaHHBII MeTOx
OTpaxkaeT CyMMapHO€ COAep)KaHHe OPraHMYECKOTro YIIepoja, UYTO SBIAETCS
Hanbosee F3PEKTUBHBIM METOJIOM aHAIUTHYECKOTO KOHTPOJISI 00€3BPEKMBAHUS
OpraHUYECKHX cMecel (B 0COOCHHOCTH HEM3BECTHOTO COCTABA).

O6pazoBanue (ocdaT-HOHOB NPH OKHUCICHUH MCCIEIYEMBIX PacTBOPOB
OIpefeNsyli MO UHTEHCHBHO  OKPALIEeHHOMY CHHEMY  COGIUHEHUIO,
oOpazyromemMycs pu B3auMoJIeicTBUA (pochaT-nOHOB ¢ MOTMOIATOM aMMOHHS
B IIPHCYTCTBHUH BOCCTAHOBHTEIS (aCKOPOMHOBOM KHCIIOTHI) B KUCIIOH cperie.

CoracHO JKCIEpPHMEHTAIBHBIM JaHHBIM (TaOn. 1) Ha OKHCICHHE
MECTUINJIOB C Ha4YadbHOM KoHIeHTparmend 64-130 wmr/m Heobxommmo 240
MHUHYT.

Tabmuna 1
CrerneHpb ASCTPYKLHMH IECTULMIHBIX NpenapaToB B xoje sekrponusa (T=325 K, nnotHocTs
toka D=0,12 A/er?, KOHIIEHTpALHsI CepHOH KHCcIoThI — 10%)

CreneHb AECTPYKLUUH IPH AJIEKTpoin3se, %

Tecrimz 30 MuH 60 vua | 90 muua | 120 mua | 180 Mun | 210 muH | 240 MuH
Kap6odoc 23,7 35,8 54,8 73,3 91,4 99 -
nugocar 78.4 86,6 95,2 97,8 - 98,4 100
Bbazynun 8,3 16,7 56,2 83,3 91,7 96,1 100

Tak KaKk peakuusi OKUCICHHs MPOBOAUTCS MPU HEIOCTATKE OKHCIIUTEI,
TO peaKIusi OKUCIICHHUS MECTHIIUIOB MPOTEKAET 10 MICEBIONEPBOMY TIOPSJIKY.

KOHCTaHTBI CKOPOCTH Pa3IOKCHUST OPraHUYECKUX (PparMeHTOB BemiecTBa
(k;) ¥ KOHCTaHTHI ckopocTH oOpa3oBaHus ¢ocdar-uoHoB (k) MPHU OKUCICHUH
MECTHIIU/IOB TIPUBEICHBI B Ta0. 2.

Tabnuma 2
3Ha4eHHs KOHCTAHT CKOPOCTH AECTPYKIHH TECTULIHIOB

S Co— KoHcTaHTbI, xazpalcTef?my}omue mporece paimox(eﬂzym ne_:lcTnuyILlOB
ki*107, cex k,*107, cex
Kapbodoc 4£1,3 2,1£0,2
I'mugocar 1,6 £ 0,02 1,9£0,5
basyun 2,4+ 0,06 1,83+ 0,08




Pe3ynpTaThl MpOBEJEHHBIX HCCIEAOBAHUIN IO3BOISIOT 3aKIIOYUTh, YTO
KOMOMHHMPOBAHHBII METOA KMIKO(DA3HOTO U AIIEKTPOXUMHUYECKOI0 OKHCIICHUS
MPUMEHHM JUII  00e3BpeXWMBAaHUS HEKOHIWIMOHHBIX TOBapHBIX  (HopM
(docdopoprannueckux MeCTUIUAOB. JJaHHBIIT METOX MMEET PsA MPEHMYIIECTB:
MIPOLIECC OKHCIEHUS MPOTEKAeT B MATKHUX YCIOBHSX — HH3Kas TeMIepaTypa,
aTMoc(epHoe AaBieHNe; He TpeOyeT JOPOroCTOSIINX PEareHTOB U MaTepHaoB,
HCKIIIOYaeT O0Opa30BaHME BTOPHYHBIX TOKCHYHBIX 3arpsisHUTENCH, MPOCT B
9KCILTyaTalnH, TI03BOJISICT 00€3BPEKNBATh CMECH HEM3BECTHOTO cocTaBa. Takxke
CllelyeT OTMETUTh, 4YTO YCTaHOBKAa Uil OO0E3BPEKMBAHUS MOXKET ObITh
MOOMIBHOM, YTO TO3BOJIMT M30€XaThb  aBAPHHMHBIX  CHUTyallMd  TIpHU
TPaHCHOPTHPOBKE OTXOJIOB K MECTY MX 00€3BPEIKHBAHMUS.

AMN. SImuyk, M.P. Tapacesuu, B.I'. Cucrep

VYupexnenue Poccuiickoii akanemMun Hayk MHCTHTYT QpU3HIECKON XUMUH
u anekrpoxumun M. A.H. ®@pymkuna PAH, Mocksa

OIITUMM3ALMA TOIIJIMBHBIX DJIEMEHTOB IYTEM
PA3PABOTKHU HOBBIX KATAJIM3ATOPOB HA OCHOBE RU

3a mocnenHee AECATHIICTHE IOTPeOIeHHEe SHEPTUH B MHPE YBEINYMIOCH
mout B 15 paz — ¢ 21 g0 320 sko/lx (1 sxo/lx = 27 x 10° M medrn). B
KauecTBe MEPBUYHBIX HCTOYHHKOB HUCHONB3YyIOTCA Hedrenponyktel (34,9%),
yronb (23,5%), mnpupomubii ra3z (21.1%), snepHoe TtormBo (6,8%) wH
BO300HOBIIIEMBIE HCTOYHHUKH - BETEP, CONHIIE, THApo- M Omortorumso (13,7%).
Hcnonp3oBaHue B KauecTBE NEPBUUHBIX HCTOUYHUKOB HHEPTUH HCKOMAEMOIo
TOIUIMBA TPHBEIO K TOMY, 4TO 3a 50 JeT BBIOPOCHI YIJIEKHCIOIO Ta3za B
atMocgepy Boszpociu B 4.5 pasza [1]. KpoMe Toro, 3Tu HCTOYHUKY OTPaHUYCHBI.
CrenoBaTenbHO, OTHON M3 OCHOBHBIX 32/1a4 COBPEMEHHOM YHEPTETHKH SBISCTCS
MIOUCK TyTeH IpPeoAoNIeHUs BO3HUKIIUX OHKOJOTMYECKUX HpodsieM IyTeM
CO3JIaHMS 3KOJIOTHUECKH O€30MaCHBIX TEXHOJIOTUH U TEXHUKH.

Y4uuTEIBas 3ampochkl COBPEMEHHOH 3KOHOMHKH, HanOoliee 3HAYUMBIM
SIBIISICTCSL CO3IaHUE CTAI[MOHAPHBIX M PE3EPBHBIX YCTAHOBOK JUISl MMPOU3BOJCTBA
DJIEKTPOSHEPTHUH U Tella Ha OCHOBE TOIUIMBHBIX 3JeMeHTOB (TDJ), a Tarxxke
SHEPTrOyCTaHOBOK Ha OCHOBE TJ I TPaHCHOPTHBIX CPEICTB M HMOPTATHBHBIX
ANIEKTPOHHBIX TpHOOpoB. XoTs TD pa3nu4HBIX KOHCTPYKIHMHA YXKE HTaBHO
UCTIONB3YIOTCS Ha MpaKTHKe, pa3paboTka TD HOBBIX THIOB (Dojiee IEUICBBIX,
MUHHMATIOPHBIX, 00Jiee PHEProeMKHX, HCIIOJIB3YIOINX HOBBIC BHIBI TOILIMBA,
paboTaroIux B IIMPOKOM JHANa30He TEMIIepaTyp, BKIIOYast M OTPHUIATEIBHEIC)
SBISICTCA BaXXHOM 3ajgadeil. B HacTosimee BpeMs HH3KOTEMIIEpaTypHBIC
TOIUIMBHBIE 3JIEMEHTHl C HPOTOHIPOBOISIIMM MHOJTUMEPHBIM 3JIEKTPOIUTOM,
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IIpeIHa3HAuYeHHBIE JUIl TPAHCIIOPTHOTO, CTAIlMOHApHOTO WIIM IOPTATHBHOTO
MIPUMEHEHUs], UCIOJB3YI0T HCKJIIOYUTENFHO IUIATMHOBBIM KaTamu3aTtop. OTO
CO37acT 3HAYUTENbHBIE TPYJHOCTH HX PACIIMPEHHOTO IPUMEHEHHs, YTO
00YCIIOBJICHO YBEIMYEHHEM DPBIHOYHON CTOMMOCTH IUIaTHHBI. KapauHaibHBIM
pelIeHreM BOIpoca SIBISIETCS OTKa3 OT MCIIOJIb30BAaHMS IUIATHHBI M 3aMEHa ee
9JIEKTPOKATaIN3aTOPAMHU Ha OCHOBE MAJIAJHsS U PYTCHHUS, CTOUMOCTh KOTOPBIX
CYIIECTBEHHO HW)KE€ CTOMMOCTH IUIaTWHBL. [Ipm 3TOM, oOJHAaKo, yAenpHas
aKTUBHOCTh M YCTOWYMBOCTB K JIETpaJlalii¥l JOJDKHBI MAJIO YCTYNaTh CHCTEMaM
Ha OCHOBE IUIATHHBI.

B cooTBeTcTBUE C IOCTaBICHHBIMH 331a4aMU MIPOBOISTCS UCCIIEIOBAHUS
10 CO3JaHUI0O  KaTalu3aropa Ha OCHOBE pPYTEHHS Ul  pPEeaKnud
JICKTPOBOCCTAHOBIICHUsI ~ KUCIOpoja. JI3BeCTHO, YTO MOHOPYTEHHEBBIH
KaTalu3aTop TMpOSBIsSET [AOCTaTOYHO HU3KYK AaKTHBHOCTh B  PEaKLUU
BOCCTaHOBJICHHS KHCIIOPOAA M3-32 00pa30BaHMs OKCHAHOW IUICHKH B 00JacTH
MIOTEHIMAJIOB BOCCTaHOBIICHNUS Kucnopoaa [2]. [TosTomy B cocTaB kKaTtanuzaropa
JOTIOJTHUTENIbHO ~ BBOAMTCS BTOPOM KOMIIOHEHT. B  KadecTBe BTOpOTO
KOMITOHEHTA MPH CuHTe3e ObLTH Hcrosib3oBaHbl MeTaiuibl Ni, Co, Fe, V.

IIpekypcopamMn TpH CHHTE3€ CIYXWIH THAPATHl COJNEH METaJlIoB,
yraeponHeiM  HocutemeM — caxka XC-72  (Vulcan). B kauectBe
KOMIUIEKCOOOpa3oBarenst  ucnoib3oBanu  1,3-mpormmenguamun  (Aldrich).
CymMmMapHoOe copepskaHne MeTayuioB coctanisuio oT 20 o 30 mac. %.

B pesynbraTe n3ydeHus BIMSHAS TEMIIEPATYpPhl CHHTE3a KaTATNTHIECKHX
CHCTEM Ha MX aKTUBHOCTb B PEAKIMU BOCCTAHOBJICHHUS KHCIOpPOJa B MHTEpBaie
or 400 mo 800 °C ObuUIO MOKa3aHO, YTO ONTHUMAJbHAs TEMIEpaTypa
TepMooOpaboTku B aTMocdepe aprona cocranisier 600 °C.

DNeKTPOXUMHIECKHE H3MEPEHUS MPOBOAMIN METOJOM BpAIIAIOMIETOCs
JuckoBoro aekTpona (BJI3), katanuzaTop HAHOCHIN B BUAE «KATAIUTHUECKUX
yepHWI». Bce u3MepeHUs BBIIOJIHEHb B TPEXAIEKTPOJHOW sUeiike C
Ppa3aeIEHHBIME MIEKTPOIHBIMH IPOCTPAHCTBAMH.

[IpoBeneHHOE HCCiIEOBaHME BIWSHUS ITIPUPOIBI BTOPOrO KOMIIOHEHTA
cuHTe3upoBaHHOW cucteMbl RuM/C mnpu oOmem conepkanun MetauioB 20
Mac.% Ha 3JIeKTPOKATAIUTHYECKYI0 AKTHBHOCTH II0KA3al0, YTO HAaMMEHBIIEH
aKTUBHOCTBIO B PEaKIHH BOCCTAHOBJICHMS KHCIOpoJa oOlanaeT KaTaauzaTop
RuV/C, a xapakrepuctuku cucrembl RuFe/C 3ameTHO cHIXKalOTCS B Iporecce
mmepennid. [losTomy uia nanbHedied ONTUMHU3AaLMK OBUIM  BBIOPAHBI
karamutndeckue cucteMbl RuCo/C m RuNi/C. OnTummu3anus MpOBOAUIACH
IyTeM JOTIOJHUTENBHOIO MpOrpeBa KaTaauzaTopa B aTMocdepe Bogopoaa IpH
temneparype 350 °C. CormacHO MHOTOYMCIEHHBIM HcciegoBaHHAM [3-5],
MOJTU(GUIMPOBAHUE CEIICHOM MOHOPYTCHHEBOIO KaTalu3aTopa IPUBOIUT K
TIOBBIIICHUIO aKTUBHOCTH CHUCTeMbI. [103TOMY IOMOTHHUTENIHHO MPOBOIMIOCH
n3ydeHHEe BIMSHUS BBEACHHS B CHUCTEMy B KaueCTBE TPEThEro KOMIIOHEHTa
ceneHa. Pe3ynbrarsl mpeacTaBieHs! B TaOIUIE.

363



CrnenoBaTenbHO, HAaMOOJBINYI0 AKTUBHOCTH B PEAKI[MH BOCCTAHOBIICHHS
Kucjaopoaa TPOABJIAIOT KaTaJun3aTophl, CHUHTE3MPOBAHHBIC npu
IOCIE0BAaTEIbHON TepMooOpaboTke B armocdepe aproa, a 3aTeM B
atMocgepe Bomopona (ctpokd 3 w 5). Ilpm 3TOM TOBBINICHUE CONCPKAHHS
METaJUIOB HA HOCUTEJIC HE MPUBOIUT K CYIIECTBEHHOMY U3MCHCHHIO YICIBHOM
aKTUBHOCTU. B oTiauume oT 3TOro pyu 3aMCHE 4YacTU CeJICHAaTa KobanpTa Ha
cynbdhaT KobalbTa UISI COXPAHEHWS COOTHOIICHUS KOMITIOHeHTOB 2:1:0,5
(cTpoka 4) akTHBHOCTB 3aMETHO CHIKACTCS.

Xapaxkrepuctuku karann3atopoB RuCo/C u RuCoSe/C (cuHTe3npoBaHHbIE C
ucronb3oBaHueM npekypcopa cenena CoSeOy). 0.5 M HySOy4, 60 °C. BJID, ©=1530 06/MuH.
CKOpoCTh pa3BepTKH moTeHuana 5 MmB/c

Karanuzarop, (coorHomenne Ru:Co:Se), Ee, | 1, MA/cM? 1, MA/MTyar
Y%Mac. MeTaIoB, yCJIOBHs CHHTE3a B E=0.7 B E=0.7B
RuCo/C (2:1), 20%, (600°C, Ar) 0.86 0.50 5.0
RuCoSe/C (2:1:1), 20%, (600°C, Ar) 0.90 1.12 11.2
RuCoSe/C (2:1:1), 20%, (600°C, Ar + 350°C, H,) 0.91 2.16 21.6
RuCoSe/C (2:1:0.5), 20%, (600°C, Ar + 350°C, H,) ]0.90 1.38 13.8
RuCoSe/C (2:1:1), 30%, (600°C, Ar + 350°C, H, ) 0.90 2.14 214

Ha pucynke mpencraBieHbl TUIHYHBIC MOJISPU3ANMOHHBIE KPHBBIE,
MOJIydeHHBIE B MOJICIBHBIX YyCIOBHAX Ha Karaimm3atope RuCoSe/C mpu
COOTHOLIEHWH KommnoHeHToB 2:1:1. Kak moka3aHo, 4YHCIO 3JIEKTPOHOB,
Y4acTBYIOIIMX B peaklud, OJM3KO WiIH paBHO 4, UYTO yKa3plBaeT Ha
MIPEUMYIIIECTBEHHOE BOCCTaHOBJICHHE KHCIIopoja [0 BOJIBI 0e3
MIPOMEXKYTOYHOT'O 00pa30BaHus IIEPOKCHIA BOJOPOIA.

E, B (OB3)

2

00 06/MuH
00 06/Mun
4-1910 06/mun

i, MAlcM

Ionspru3anuoHHbIC KPUBBIE HIICKTPOBOCCTAHOBICHHUS KHCIOPO/A Ha TOHKOocIoiHOM BJID ¢
xatanu3zaTopoM RuCoSe/C (Ru:Co:Se=2:1:1) mpu pa3snuuHBIX CKOPOCTSIX BPAIIEHUS JICKTPOJIA.
Ha BcTaBKe: 3aBHCHMOCTb MPEIEIBHOr0 TOKA OT M -, IyHKTHP — TeOpeTHYECKas 3aBHCHMOCTb,

COOTBETCTBYIOILAs 4-X JIEKTPOHHOMY BOCCTAHOBJIEHHIO KHCIIOPOJA 10 BOJbI; TOUKH —
sKcrepuMeHTanbHble 1anHble npu E=0.2 B. 0.5 M H,S04, 60°C,
aTMocdepa — KHCIOPO.
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CormocTaBieHne MOIYyYEHHON CHCTEMBI C IUTEPAaTypPHBIMH JaHHBIMH [2-5]
MIOKAa3aJI0, YTO Pa3pabOTaHHBIA KAaTaIM3aTOp Ha OCHOBE PYTEHHS MMeeT Ooisee
BBICOKYIO AaKTHBHOCTb B pEaKIMM BOCCTaHOBIEHHSA Kkuciopoxa. OgHako
MIperoiaraeTcs MpOBOAUTE AaTbHEHIIyI0 paboTy 10 UX ONTHMHU3AIMHU, TaK KaK
CHHTE3UPOBAHHBIC KAaTAJIUTHYECKHE CHCTEMBI IO YAEIHHOW aKTUBHOCTH ITOKa
YCTYNalOT MOHOIUIATHHOBBIM KaTalIn3aTopaM.
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OHIrenbCCKUN TEXHOIOTHYECKUI HHCTUTYT
CapaToBCKOro TOCyIapCTBEHHOTO TEXHHUYECKOTO YHUBEPCUTETA

IHOBEPXHOCTHASA AKTUBHOCTbDb CEJIEHOCOAEPKAIIIUX
TETEPOAPOMATHYECKNX COEJJUHEHUI B PEAKIIMSIX
KATOAHOI'O BBIAEJEHUS — AHOOAHOI'O PACTBOPEHUS

KAJIMUSA U ET'O CIIJIABOB HA MEJTHOM 2JIEKTPOJIE

Kagmuii, sBISIOMMIACA  OMACHBIM  JKOTOKCHKAaHTOM H  OTXOJIOM
IIPOM3BOJICTBA HUKEIb-KAJAMUECBBIX MCTOUYHHKOB TOKA IPEACTABISET OOJIBIIYIO
OMACHOCTh JUIA OKpYXaromled NPHPOIAHON cpexbl. B pesynprate mpolbiiema
ITOWCKA METOAOB OYUCTKH OT KaIMHUS W €T0 COCTUHEHHUH B HACTOSIIEE BpeMs
OoueHb akTyalbHa. OAHUM K3 MNEPCHEKTUBHBIX pELICHUI JaHHOTO BOIpOCa
SIBIISICTCS 3JIEKTPOXUMHUYECKOE OCAXJICHHE Ha Pa3lIWYHBIX 3ekTponax. Jlis
MOBBIMECHNUS S(PQPEKTUBHOCTH TAHHOTO METO/Aa BO3MOXKHO TPHMEHEHHE
pa3M4YHBIX TOBEPXHOCTHO-aKTUBHBIX BemiectB (ITAB), a Takke mnomdop
Hanbojee ONTUMAIBHBIX IapaMeTPOB MPOTEKaHHs IpoLecca U YIpaBICHUE
HMH.

B nmanmHOl pabore HamMu u3ydanachk 3(QPEKTHBHOCTH 3JIEKTPOOCKICHHS
KagMHsi Ha MEIHOM DICKTPOJC C MPUMEHEHHEM CEJICHOCOICPKALINX
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coenHeHn# B kauectBe [IAB. IIpensapuTenbHble Hccae0BaHUs TOKA3AIIH, YTO
DJICKTPOBBIACICHUE KaAMUA Ha MEIHOM DJICKTPOJAC MMPOTEKACT B ABC CTaAUU:
Cd* +2€ + 0OCu - Cd(Cu) (1)
cd*+2e > cd )
KOTOPBIM Ha i,/ — KPUBBIX OTBEYAIOT JIBE IUIOMIAAKK Toka. Ha HavanbHOM 3Tamne
obpasyercsi unrepmerandeckoe coeauneHne CdCu,. Ckopocth peakuuu (1)
XapakTepu3yercs 0oJiee BHICOKOH IIIOTHOCTHIO TOKA M HE 3aBUCHUT OT KOHIIEHT-
paumu pactBopa B uHTepBaie 0,5 — 1,5 mons/n. [loceayromuii aHamu3 cocTos-
HUSI TTIOBEPXHOCTH BJIEKTPOJOB C IOMOIIBIO METOJIa aHOAHOW XPOHONOTEHIHO-
MeTpuu mokaszani, 4to B 1,5 M pactBope CdSO, HaunbGonee 3aTpyqHeHa CTaaus
pactBopenus crutaBa CdCu,.
[To-BuauMoMy, BBICOKasi KOHIIEHTPAIWs MOHOB KaJMHs B PacTBOpe 3art-
PYAHSET X EPEX0/1 U3 CIUIaBa B pacTBop. IlocTpoeHue 3aBUCUMOCTH
lgi - —
AE

Kp

MOKa3aJio, 4To peaknus (1) B aHOJHOM HampaBJICHUN MPOTEKAeT

[0 IBYMEPHOMY MEXaHH3MY IIyT€M IOCIOIHOTO CHATHS C(HOpMHpPOBAHHOTO
ocanka. Bennunna AE,, mpakTMYeCKH HE 3aBUCHT OT BBeaeHus I[IAB B pactsop

CdSO4, HO UK MOTEHIMAIA TOABIISIETCS TI03KE M MEHSACTCS MEPEXOTHOE BpeMs
7 mpouecca aHOIHOro pacTBopeHust kaamus. [loreHuuman peakuuu (3aaepikka
Ha E,t — xpuBoif) oka3bIBaeTCs BeChbMa UyBCTBUTEJIBHBIM K KOHIEeHTpanuu [TAB
npu BBeaeHuu B pactBop CdSO,4 mob6aBok NH,Cl n H;BOs;. B mepBom ciydae
npu u3MeHeHnu conepkanus [TAB ot 10°® o 10 MOJIB/JT TTOTEHIMAT 3a/IEPKKU
B xoze aHonHoi E,t — kpuBoit cmemaercs ot — 0,20 mo — 0,45 B, a B ciyuae
nobaeku H;BO; dukcupyercs B odnactu -0,15 ...-0,30 B. 3HauutensHo cokpa-
mraeTcs mepexoqHoe BpeMsi 7 mporecca. B BEIOpaHHOM HMHTEpBajie KOHICHTpa-
it [TAB (10 + 107 MoIIB/1T) OHO COOTBETCTBEHHO COCTABUIIO:

CdSO, (TIAB) CdSO, + NH,CI (TIAB) CdSO; + H3BO; (ITAB)
1500 - 2160 1360 - 1800 900 - 1300

Takum obpazom, agcopouus ITAB Ha moBepXHOCTH Ocallka OKa3bIBaeT Ha
HEero cTabuiu3upyloniee AeiCTBHE W 3aTPyIHSIET ero mepexoia B pactBop. Hc-
cinenoBanue BiausHUSA [IAB MOHOT€HHOTO TE€TEPOLMKIMYECKOr0 CTPOEHHs, CO-
JIeprKalllero cejeH B KauyecTBe IeTepoaToMa Ha IMPOLECC AIIEKTPOBBIIEICHUS U
aHOJTHOTO pacTBopeHus kagmus Ha Cu dleKkTpole B pacTBope cocraBa IM
CdSO, + 0,6M NH,C1 + 0,5 M H3;BO; B noteHnmocrarndeckoM pexxume (Ey = -
0,9 B) nokasaiio, 4To 3HaUYUTENbHOE BIUSHUE Ha CKOPOCTh MpOLiecca OKa3blBaeT
MPHUPO/Ia AHWOHA reTepoapOMaTHYECKO# conu (Tabmuia).

Oo6napyxeHHbI 3QdexT TpedyeT NOMONTHUTENEHOTO CaMOCTOSTELHOTO
HCCNIEI0BAHMS, HAIIPUMED, HA YPOBHE OIpPEIeNIeHUsI SHEPTHUH aKTUBAIIMH HJICKT-
PONPOBOAHOCTH U BSI3KOI'O TEUYEHHMS, COINOCTABJICHUS C SHEPrue aKkTUBALUH
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mporecca oOpasoBanus U pocta 3apozpimeii ¢azsr Cd(Cu) B mcclemyeMbIx
pacTBopax.

Ionmy4yeHHBICe MaHHBIC MMO3BOJIMIM IPEANOIOXKHUTH, YTO B CTAIlMOHAPHBIX
YCIIOBHSX afcOpOMPYIOIIMECs Ha IEKTPOAE KAaTHOH - paJiKajbl CEICHONNpPH-
JMs yYacTBYIOT B PEaKIMU KaTOJHOI'O BHEIPECHUS KaJMHsA M BCTPAHBAIOTCS B
CTPYKTYpPY MEJIHOTO 3JIEKTpoja ¢ obpazosanuem crasa Tuna Cd,Se,Cu.

HccnenoBanue >IEKTPOXHMMHYECKOTO MOBEICHUS oOpasyromeiica ¢a3bl
METOJIOM aHOJHOHM XPOHONOTCHIMOMETPHH B MHTEPBAJIE IUIOTHOCTEH aHOIHOTO
Toka 25...100 mA/cM’ M0Ka3aJ10, YTO C YBEJIMUEHUEM IJIOTHOCTH aHOAHOTO TOKa
MTOTEHIHAI 3aJIepKKH Ha E — t — KpUBBIX CTAHOBHUTCS MEHEE OTPHIATEIBHBIM U
YMEHBIIACTCS IEPEXOAHOE BPEMS Iporecca.

Bnusiaue konuentpamumu 4H — cenenommpana (I), Tpubpomumukata 2,4,6—
tpudenmncenenonupunus (I1I), nepxnopara 2,4,6 — tpudenuncenenonupmwius (I111) u mior-
HOCTM TOKa Ha KMHETHYECKHE XapaKTepHCTHKH Ipolecca aHogHoro pactBopenus Cd wu3
Cu(Cd)-anexrpona B pactBope 1 mons/n CdSO4 + 0,5 monbs/n H3BO; + 0,6 mons/n NH4CI

. 2
CHAB: 1p, MA/cM T nepexs C NiT s -Euex, B AEkpa B
MOJIb

mA-c
a

2
cm

I | II|0I I 11 11T I |1 |(ar| I Ir | oI 1 II | III

30 | 30 | 20 | 1347 | 1438 | 2935 | 201 | 208 | 242 | 0,65 | 0,64 | 0,62 | 0,2 | 0,20 | 0,15
10° 35 | 35| 30 | 2176 | 1562 | 1232 | 276 | 234 | 192 | 0,65 | 0,64 | 0,62 | 0,24 | 0,21 | 0,16
40 | 40 | 40 | 1230 | 1618 | 1898 | 222 | 254 | 276 | 0,60 | 0,64 | 0,63 | 0,21 | 0,24 | 0,26
45 | 60 | 60 | 1736 | 1617 | 1194 | 279 | 311 | 268 | 0,65 | 0,64 | 0,64 | 0,27 | 0,29 | 0,05

25 | 30 | 25 | 1527 | 501 | 1969 | 262 | 126 | 222 | 0,64 | 0,64 | 0,63 | 0,23 | 0,21 | 0,18
10* 30 | 35 | 35 | 1464 | 1404 | 1268 | 210 | 222 | 211 | 0,64 | 0,64 | 0,62 | 0,20 | 0,22 | 0,16
35 | 40 | 30 | 2622 | 1564 | 1352 | 303 | 250 | 201 | 0,64 | 0,64 | 0,63 | 0,28 | 0,24 | 0,16
45 | 45 | 100 | 1258 | 1258 | 1780 | 177 | 238 | 422 | 0,64 | 0,64 | 0,55 | 0,12 | 0,22 | 0,26

30 | 30 | 30 | 1581 | 1626 | 1012 | 218 | 221 | 174 | 0,62 | 0,64 | 0,62 | 0,21 | 0,18 | 0,07
10° 35 | 35| 35 | 1285 | 1222 | 1008 | 212 | 207 | 188 | 0,63 | 0,64 | 0,62 | 0,19 | 0,19 | 0,14
40 | 40 | 40 | 1459 | 1627 | 1565 | 242 | 255 | 250 | 0,63 | 0,64 | 0,62 | 0,20 | 0,24 | 0,22
100 | 45 | 45 | 1220 | 1735 | 760 | 349 | 279 | 185 | 0,64 | 0,64 | 0,63 | 0,18 | 0,26 | 0,17

30 | 25 | 25 | 1168 | 1275 | 2718 | 187 | 179 | 261 | 0,64 | 0,64 | 0,65 | 0,17 | 0,15 | 0,21
10°¢ 35 | 30 | 35 | 1069 | 1591 | 2963 | 193 | 218 | 322 | 0,63 | 0,64 | 0,64 | 0,20 | 0,20 | 0,27
40 | 35 | 40 | 1572 | 1328 | 1720 | 251 | 216 | 262 | 0,64 | 0,65 | 0,64 | 0,24 | 0,20 | 0,19
45 | 40 | 100 | 1356 | 1734 | 1505 | 247 | 263 | 388 | 0,64 | 0,64 | 0,64 | 0,21 | 0,25 | 0,19

CHmxeHue Takxke KoHIeHTparuu 4H — ceneHonupaHa B pacTBOpe B TIpe-
memax 107...107 Momb/i Mo BIHMSET Ha BETMUYMHY HOTCHIHANA 3aCPIKKH, HO
BBI3BIBACT YBEJIMUCHUE MEPEXOAHOrO BpeMeHH. [IpakTHueckn He CKa3bIBaeTCs
Ha BEJIMYMHE IOTCHIMAJa 3aJiep)KKu Ha E-t — KpUBBIX BBeJEHUE TPHOPOM-
nuHKara 2,4,6 — TpueHUICEICHONMUPUINS, U 3aMeHa TPUOPOMIIMHKAT — aHUOHA
Ha TEepXJI0opaT CONPOBOXKIAETCA CMEIIEHWEM MOTCHIMAla B OTPUIATEIBHYIO
CTOPOHY M YBEJIMUYECHHEM IIEPEXOIHOI0 BPEMEHH Ipoliecca aHOJHOTO PacTBOpe-
HUS KaJMHUs U3 CILIaBa.
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B ommmume or KaToAHOro mpolecca o0pa3oBaHUS 3apoABIIICH HOBOM
¢azsr CdSe,(Cu), ux aHOTHOE PACTBOPEHUE NMPOTEKAET MO JBYMEPHOMY MeXa-
HU3MY IIyTeM AecopOIiH 00pa3yrONIHXCsl HOHOB C IIOBEPXHOCTH.

CornacHO TIIpelCTaBIEHHBIM JI@aHHBIM, 3aMeHa nepxjaopara 24,6 -
TpudeHmIceneHonupmns Ha 4H-ceneHonupaH He BBI3BIBACT CKOJNBKO — HHOYIb
3aMETHBIX M3MEHEHUH B KHMHETHUKE DIJIEKTPOBBINENCHUSI KaIMHs U3 PAacTBOPOB,
cofepkammx OOpHYIO KHCIOTY. XOTS MMEET MECTO HEKOTOpPOe BO3pacTaHHe
CTallMOHAPHOHN TUIOTHOCTH TOKa IPH YMCHBIIEHUH KoHIeHTparwu 4H-cemeHo-
MUpaHa, BETUYHUHA i¢r, OCTAETCS BBHIMIE, YeM B 4UCTOM pactBope CdSO,4 6e3 mo-
0aBok W Onm3Kka K 3HaueHMsIM, ¢pukcupyembiM B pactBope CdSO, + H;BO; ¢
no0aBKaMu TepxJiopara 2-MeToKCu(peHm — 4 — QeHIMITPIMETIIICHTHOTTHPIITHSL.

IIpu 3amene 4H — ceneHomupana Ha mepxiopaT U OpoMuuHKar 2,4,6 —
TpU(EHUIICEICHONNPWINS 00HApY)KEeH MHTEpecHbId 3((eKT: yBennuyeHne KOH-
LEHTPAUH OPOMIIMHKATa CONPOBOXKAACTCS CHIDKEHHEM IUTOTHOCTH TOKA, OHA-
KO, HE HIKEC 3HAueHHWM, HaAOJMI0JacMbIX B pacTBopax ¢ nobaBkoit 4H -
CENICHONMpPaHa, T.e. MHruOHupyromuii 3gdext ocimabeBaeT Mo Mepe CHIKCHHS
KOHIIEHTPAMy TPHOPOMIMHKATa B OOJBINCH CTETIEHH M CTAI[MOHAPHAS IUIOT-
HOCTb TOKa Bo3pacTtaeT B 1,5 — 2 pa3za no cpaBHeHuto ¢ 4H — ceneHonupaHoM.

TakuM o0Opa3oM, IpHpoOAa aHWOHA OPTaHUYECKOH COJM OKa3bIBaeT
3HAYUTENIbHOEC BIIMSHHE Ha CKOPOCTh IpoIlecca. DTO MOXET OBITh CBSI3aHO C
ocobeHHocTssMu ctpoeHust annoHoB ClO, m ZnBry W ux B3aMMOJICHCTBHEM C
HOH-MOJICKYJISIPHON CTPYKTYpOH CBSI3€H BOJHOTO PacTBOpa Cynbdara KaaMus, B
KaKOi-TO Mepe yKe pa3pyLICHHOW B pe3yJbTaTe BHEAPCHHS B HEE MOJICKYJ
NH4C1 u H3BO3.
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