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Cexkuus 6 Jxoa0rnyecKue, JKOHOMHYECKHE H COLUAIBLHbIE MPO0JIeMbI
3arpsi3HeHUs OKpY:Karoeii cpeabl. MeToabl H TEXHOJIOTHH €€ 3aIUThI

0.B. A6pocumona, ML.A. I'ynkosa
CapatoBcKuil rocyAapCTBEHHbIN TEXHUYECKUH YHUBEPCUTET

OIIEHKA CE30HHOU JJUHAMMKHN YACJIEHHOCTHN
MUKPOOPI'AHU3MOB B TIPUBEMHOM CJIOE BO3JYXA
U CHEF'OBOM INOKPOBE ITPOMBIIIIJIEHHBIX PAVOHOB

r. CAPATOBA

YpOaHn3npoBaHHBIE PAOHBI — 3TO TEPPUTOPHH TIYOOKO W3MEHEHHOM
AQHTPOIIOTEHHOM JEATENbHOCThIO HpUpoAbl. YUeM BbllIe YPOBEHb Hay4dHO-
TEXHHUYECKOTO Iporpecca, Te€M CUIbHEE HArpy3ka Ha OKpPYKaloIIylo cpemy
[1,2]. B xome ypOanmsanuu ¢GopMHpyeTCcs OCOOBIH COCTaB MHKPOOPTaHM3-
MOB Pa3IM4YHBIX JKOCHCTEM, DPE3KO OTIMYAIOIIUICA OT HX COCTaBa B e€cTe-
CTBEHHBIX 3KOcHcTemax [3-5].

B 5TOli ¢BsA3M aKTyalbHBbIM SBISETCS UCCICIOBAHUE M3MEHEHUM MUKpPO-
OMOIIEHO30B SKOCHCTEM NPOMBIIUIEHHBIX TeppuTOopHid. Llens maHHOW paboTHl —
H3y4YEHUE CE30HHOM AMHAMUKH KOJIMYECTBEHHOIO COCTaBa MUKPOOPIaHM3MOB B
CHEXKHOM TOKPOBE U IPH3EMHOM ciloe Bo3ayxa I. CapaToBa B HEKOTOPBIX MpO-
MBILUICHHBIX paiOHaX.

B xadecTBe 0OBEKTOB HCCIIEIOBAHUSA OBUTH BBIOPAHBI CIEAYIOIINE TepPHU-
TOPHH: PSAOM C KPYIHBIMH NPOMBIINIICHHBIME Tpeanpustuamu: — CapaTos-
CKUM momumHUKoBEIM 3aBojoM (CII3), HedrenepepabarsiBaromumM 3aBoIoM
(HII3), CaparoBckum xupoBeiM komOmHaTOM (JKK), a Taxxe teppuropus as-
TOTpacchl B paiioHe CapaToOBCKOIO roCyJapCTBEHHOTO TEXHUYECKOTO YHUBEp-
cureta (CI'TY). B kauectBe (poHOBOH TeppHTOpHH BHIOpaHa YCIOBHO YHCTAs
30Ha — B palioHe JIETHETO 03A0POBUTENILHOTO Jareps «Y JapHUK», HaXOAAIIEro-
sl B JleconapkoBoit 30He. [IpoObI MpU3eMHOT0 IO BO3IyXa OTOMPAH C OKTSIO-
ps 2007 mo centsOps 2008 T. B TpeX MOBTOPHOCTSIX B YETHIPEX MECTAaX KaKIOTO
00BEKTa 10 OOLIENPHHATON METOANKE C UCIIOIb30BAHMEM CEIMMEHTAllMOHHOTO
MeTona. CHer B 3THX ke TOYKax COOMpalil B CTEPHIIBHYIO MOCY[Y, IIOCEBHI B
COOTBETCTBUH C OOIICTIPHHATEIMH MHKPOOHOIOTHYECKUMU METOJUKAMH TTPOH3-
BOJIMJIM Ha TBEp/ble MUTATEIbHBIE Cpeibl B IeHb 0TOOpa 1o 0,1 M1 Tanoi BOJpI.
PesynbpTarsl 06pabaThIBaIN CTATUCTHUYECKH IO OOLIETIPUHATHIM METOAUKAM [6].

IIpoBeneHHbIE HCCIEIOBAaHUS MOKa3aId (CM. PHCYHOK), YTO B KOHTpOJIE
HaMMEHbILEE KOJIIMYECTBO MUKPOOPraHU3MOB MPUXOAMIOCH HA 3UMHHE MECSLIbI
(nexabpb-Mapt). Bo Bpemst TasHuS CHera KOJMYECTBO MHKPOOPTaHH3MOB YBe-
JIMYWIOCH U Ha MPOTSDKEHUU BCEro OSCCHEXKHOTO MepHoAa ObUIO MPaKTHYECKU
onuuakoBsM (1200-2100 KOE/M).
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VI3MeHeHne YiCIIeHHOCTH MUKPOOPTaHU3MOB B IIPU3EMHOM CJIO€ BO3yXa U CHETOBOM
MOKPOBE B TEYEHHE T0Ja JAJIsl BCEX TECTUPYEMBIX TEPPUTOPHIA

Ha Tepputopun B6am3u CapaToBCKOTO MOALIMITHIKOBOTO 3aBOJa CE30H-
Hasl IWHAMUKA COJCP)KaHI MUKPOOPTaHU3MOB B IIPH3EMHOM CJIO€ BO3IyXa OBI-
Ja aHaJIOTMYHOW HaHHBIM (OHOBOH TeppUTOpHM (CM. PHCYHOK). B cHerosom
MOKPOBE KOJIMUYECTBO MHUKPOOPTaHU3MOB PE3KO YMEHBINANIOCh, a BO BpeMs Tas-
HUS CHera BO3pacTajio 0 OCEHHMX 3HaueHHH. Taxxe ObUT 3aUKCHPOBaH Craf
KOJIMYECTBa MUKPOOPTaHW3MOB B KOHIIE JIeTa — B Hadajie oceHn. OHaKo oliee
KOJIMYECTBO MHKPOOPraHW3MOB OBUIO BBIIIE KOHTPOJBHBIX 3HaYCHUH BO BCE
CPOKH UCCIIEIOBAHUSL.

[Ipu n3yuennn copepkaHus MUKPOOPTaHU3MOB B Bo3ayxe psanom ¢ Heo-
TerepepabaThIBAIOIIMM 3aBOAOM OBIO OTMEYEHO IOCTOSHHOE KOJeOaHWe UHC-
JIEHHOCTH MHKPOOPTaHU3MOB (CM. PHCYHOK), TIPH 3TOM 00IIasi TMHAMHUKA MHK-
pOOpPraHu3MOB ObLIa CXOHOH ¢ KoJeOaHHEeM YHCIEHHOCTH MHUKPOOPTaHU3MOB B
paiioHe KOHTPONIBHOH 30HBL. HanMeHbIee comepxkaHHe MUKPOOPTaHU3MOB BBI-
SIBIGHO B 3UMHE-BECEHHHE MECSIbI, ¢ MUHUMyMOM B Mapte. Kpome Toro, Ha
JIAHHOM TEeppUTOPHU B Jiekabpe U Hiosie ObUIO 3a()MKCUPOBAHO CaMOE BHICOKOE
cofiepskaHNe MUKPOOPTaHU3MOB M3 BCEX OCTAJIBHBIX MPOO.

W3ydeHne 9uCIEHHOCTH MHUKPOOPTaHU3MOB IIPU3EMHOTO CIIOSI BO3yXa B
paiione CapaTOBCKOTO JKMPOBOTO KOMOHMHATA BBISBUIIO CIIEIYIOIIYIO TUHAMHUKY
(cM. PHCYHOK): CHIM)KEHHE U Pe3KOe yBEeIHUCHHE YHCIEHHOCTU MHKpPOOPIraHU3-
MOB ¢ HOSIOpS TIO STHBaph M B (eBpaiie Mecsre. B MapTe YuCICHHOCT MHKPOOP-
TaHM3MOB YMEHBIINIACh U BHOBb yBeJMUMIach B Mae. Ha npoTspkeHnu era Ko-
JMYECTBO MHMKPOOPIaHM3MOB B MPHU3EMHOM CJIO€ BO3JIyXa psiioM ¢ JKupoBbM
KOMOWMHATOM IPaKTHYECKH HE MEHSIIOCH.

HccnenoBanus koneOaHUs YUCICHHOCTH MUKPOOPTaHU3MOB B IIPU3EMHOM
CJIO€ BO3/lyXa M CHETe PsJIOM C aBTOJOPOraMH ITOKa3aln OTJIMYHYIO OT BCEX OC-
TalbHBIX KapTHHY (CM. PUCYHOK). MHMHUMaJbHOE 3HAYEHUE COJCP)KAHHUS MHUK-
pOOpPraHM3MOB OTMEYEHO B Jekabpe M sHBape. [lanee YHCIEHHOCTh MHKPOOP-



TaHW3MOB BO3pacTaja U Ha MPOTSDKCHHU BCEX TOCIEAYIONIIX MECSICB BAPBHPO-
Basa B oHOM nHTepBase (2150-4510 KOE/AL).

Taxum 00pa3om, MIPOBEACHHBIE HCCICAOBAaHMS [TOKA3aIH BapHaOeIbHOCTD
YHCICHHOCTH MHKPOOPTaHU3MOB BOJIM3M MPOMBINIICHHBIX: C BHINTaJICHUEM CHE-
ra KOJHMYECTBO MHUKPOOPIaHU3MOB YMEHBIIACTCS, a BO BPEMs TasHUS CHEra —
pe3ko yBenuuuBaeTcs. JIeToM coaepikaHHE MUKPOOPTaHHM3MOB B TMPHU3EMHOM
CclIoe BO3yXa KoJeOIeTcsi B He3HAYUTEIFHOM HHTEpBase, IPUIeM IPaKTHIECKH
OJIMTHAKOBOM [UISI BCEX MecT cOopa mpo0d. VckiroueHne cocTaBIIN Mokl pH-
3eMHOr0 CJI0s BO3/yXa, MOJy4eHHbIe B paifone HII3, rae B urosie Obuth 3aduk-
CHUPOBaHbI CaMbI€ BBICOKHUE 3HAYCHUA YUCIICHHOCTH MUKPOOPTraHU3MOB.

Hamnbonpmee uncio 6akrepuil BEIABICHO B NMPO0ax, B3ATHIX C TEPPUTO-
pun, npmieraromei k HedrenepepabaTpiBaromeMy 3aBoIy, BO BCe CPOKH HC-
cienoBanus. B aTux mpobax Takke 0TMEYEHO OOJIbIIOE BUAOBOE pasHOOOpas3ue
MHUKpPOOPTaHU3MOB.
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CTPYKTYPA NNONYJISIIUA JPEBECHBIX PACTEHUM
CKJUIOHOBBIX 9KOJIOI'HMYECKHUX CUCTEM

HccnenoBanus MpoBOAWINCH B pailoHe MOC. 3a0Bpakbe, HA TEPPUTOPUH
OmnwiTHOrO Jecxo3a YebOokcapckoro paitona Yysamickoit PecrmybOmmku. Ha
MPOOHBIX TUIOMIAIAX pazMepoM S0xX50 M POBOIMIICS YUET IPEBECHBIX PACTECHUM



BbIcOTOI Oonee 0,20 M Ha pa3HBIX yYacTKax CKJIOHA. CKIIOH CIIOXKHBIH, COCTOUT
U3 TpeX Teppac, MPOTHKEHHOCTh 259 M ¢ ydeToM Teppac. YKJIOH CKIOHA 0
nepBoii Teppachl — 32 °, mpoTsKeHHOCTh — 64 M, 10 BTOpoil Teppack — 48,
IPOTSIKEHHOCTh — 45 MeTpoB, 10 TpeTheil — 52° mporskenHocTh — 82 M. Ha-
MpaBJICHUE CKJIOHA BOCTOYHOE.

BospacT ocobeit rocioAcTBYIOMIEH YacTH MOMYJIAINY yCTaHABIUBAIH 110
CTIHMJIaM MOJICITBHBIX SK3EMIUIPOB, KOTOPBIE OTOMpAaNK B HIDKHEH, cpeqHeil yac-
TH W Ha BepmmHe cKiIoHa. CocTaB NPEBOCTOS Ha MEPBOH MPOOHOM ILTOMIaIKe
(amxHss Teppaca) 4/13JIn1B31Kin10ms. Ha npoOHBIX miiomansax 6buIo 3aperu-
CTPUPOBAHO TPU MOIYJISLUU APEBECHBIX PACTEHUH 110 BO3PACTHOM CTPYKType. B
1-#1 moTy MY IPECTaBICHBI OCHOBHBIC JIECO00PA3yIOIIHe TOPOIBI OCHOBHOTO
nosiora: Quercus robur L., Alnus incana (L) Moench., Tilia cordata Mill.,
Ulmus glabra Huds. Cpennnii Bo3pact oco0eil, B3BellIeHHbIH o 3amacy, B 1-i
TIOMYJISIIIANA COCTAaBHI 42 rona. AGCONIOTHO JOMHHUPOBAIM OCOOM B BO3PaCTe
ot 30 mo 70 neT. Bropas momyJisnus npencTaBiieHa qpeBecHbIMU Bugamu Tilia
cordata Mill., Ulmus glabra Huds, Acer platanoides L., B Bo3pacte ot 20 mo 42
net. CpeHUIT BO3pacT, B3BEMICHHBIH 110 INIOTHOCTH, coctaBmi 30 set. Bospac-
THOE pacIpeesicHne IIOTHOCTH 0co0eidl OBUIO HempepBIBHBIM, Hpeodiamann
ocoou ¢ Bo3zpactoM OT 30 m040 jer. TpeThs MOMyNAIMS MpeaCTaBICHA Jape-
BecHbIMu pacteHusmu Tilia cordata Mill., Ulmus glabra Huds., Acer plata-
noides L., Padus racemosa (Lam) Gilib B Bo3pacte ot 1 mo 20 nmet. Cpennwmii
BO3pacT ocobell Ha TEpBOH IIONIANIKe, B3BEIICHHBIM IO 3aIacy, COCTaBmI 27
ner. [lo xapaktepy pacrpeneleHHsl IpPeBEeCHOTO 3amaca Mo KiaccaM Bo3pacTa
monysituua Quercus robur L, Alnus incana (L) Moench., Tilia cordata Mil,l
HaxXoIsIuecs Ha MPOMEKYTOYHOH CTaIul BOCCTAHOBJICHUS, SBIIAIOTCS, YCIIOB-
HO OJTHOBO3PAcTHBIMH — Ooiee 90% 3amaca popMupyercst ocoOsIMHU B HHTEpBaJe
JBYX KJIACCOB BO3pacTa.

[Tomynsammy OCHOBHBIX JIECOOOPA3yIOUINX IOPOJ OCHOBHOTO IOJIOTa Ha
BTOpO# TuTomanke Gopmupyrot Quercus robur L., Tilia cordata Mill., Ulmus
glabra Huds, Acer platanoides L. Cpennuii Bo3pact ocoOeil, B3BCIICHHBIN IO
3amacy, B 1-# momymsiuuu coctaBuil 64 roga. AGCOIIOTHO JOMUHHPOBAIK 0CO0U
B Bo3pacte oT 60 no 70 net. Bropas momymnsiusi mpencTaBiieHa PEBECHBIMH
Bugamu  Ulmus glabra Huds, Acer platanoides L., Padus racemosa (Lam)
Gilib.,Corylus avellana L. B Bo3pacte ot 10 mo 40 ner. Cpenuuit Bo3pacrt,
B3BEIICHHBIA MO TUIOTHOCTH, cocTaBmi 33 ronma. BospacTtHoe pacmperneneHue
ocobeii ObUTO HEPaBHOMEPHBIM, Mpeodiaganu ocodu ¢ Bo3pactoM oT 20 1o 30
net. TpeTbs momyssinusl MpencTaBlIcHa JApeBecHbIME pacteHusamu Tilia cordata
Mill., Acer platanoides L., Padus racemosa (Lam) Gilib., Corylus avellana L B
Bospacte oT 1 mo 20 jer. CpenHmii Bo3pacT ocoOeil Ha BTOpPOW IUIOMIAJKE,
B3BEIUICHHBIN 1O 3amacy, coctaBu 33 roxa. [lo xapaktepy pacmpeneseHus ape-
BECHOTO 3amaca 1o KiaccaMm Bo3pacta momyisuuu Quercus robur L., Tilia
cordata Mill., Ulmus glabra Huds, Acer platanoides L. sBnstoTcst ycioBHO oji-



HOBO3PACTHBIMH, 3arac IPeBOCTOs (OPMHUPYETCS OCOOSIMA B MHTEpBANE TBYX
KJIACCOB BO3PACTA.

Ha Tpetpeil 1uIOmazKe MOMYJISIMIO JPEBECHBIX PacTeHUNH (HOPMHUPYIOT
Quercus robur L., Tilia cordata Mill., Ulmus glabra Huds, Acer platanoides L.
Cpennuii Bo3pacT ocoOeid, B3BEIICHHBIH 110 3amacy, B 1-i HOMyJISIHUN COCTABUII
84 roga. AGcomoTHO TOMHUHHUPOBAIH ocodbu Quercus robur L B Bozpacte oT 68
mo 100 Jyrer. Bropast momysisinus MpencTaBiieHa JAPEBECHBIMU BUaaMu  Ulmus
glabra Huds, Acer platanoides L., Corylus avellana L. B Bo3pacte ot 20 mo 64
net. CpegHUI BO3pacT, B3BCIICHHBIN 110 INIOTHOCTH, cocTaBmi 42 rona. Bo3pac-
THOE paclpelenenne ocoleil ObLI0 HEpaBHOMEPHBIM, Mpeodiaganu ocodu c
Bo3pactoM OT 32 10 40 net. TpeThbst momyssiusi TpeACTaBIeHa JIPEBECHBIMHU
pacrenusamu Tilia cordata Mill., Padus racemosa (Lam) Gilib.. CpegHuii Bo3-
pact oco0eii B3BCIICHHBIH 10 3amacy, coctaBui 10 jer.

[omy4eHHBIe pe3ynbTaThl MOKA3aIH, YTO BO3PACTHAS CTPYKTYpa IOIYJIs-
LU TPEBECHBIX PACTCHUH CKIOHOBBIX KOJIOTHIECKUX CHCTEM 3aBHCUT OT Mec-
Ta MOJIOXKCHUS Ha CKIIOHE.

Jlureparypa

1. I'posmoBa H.B. JlepeBss, kycrapuuku u nuansl / H.B. I'po3nosa, B.W. Hekpacos, [I.A.
I'mo6a-Muxaitnenko. M.: JlecHast npombliieHHOCTb, 1986. 349 c.

C.H. Ar3amoBa, E.C. 'umaToBa

VY IBbSIHOBCKUI TOCYJAPCTBEHHBIN N1€JarOrn4eCKUi yHUBEPCUTET
nMenu N.H.YnbpsaHoBa

XAMWYECKU AHAJIN3 COAEPXKAHMSI TAKEJIBIX METAJIJIOB
B PEYHOU BOJE U MOJIJTIOCKAX POJIA DREISSENA
U3 BOJOEMOB YJbAHOBCKOU OBJIACTH

B BoxHBIX 3KOcucTeMax ocobast (GyHKIUS NMPHHAATIECKUT THAPOOHOHTaM-
OnomIbTpaTOpaM, B TOM YHCIIE IBYCTBOPYATHIM MOJITIOCKaM OeHTOca. Daudu-
KaTopHas poJib OMOGHUIBTPATOPOB, B OCOOEHHOCTH MOJIIIOCKOB, CBsI3aHa C J0-
BOJILHO BBICOKUMH CKOPOCTSIMU M 00beMaMu (QHIbTpyeMoi Bojibl. B pesynbrate
61opUIBTPALIUH TPOUCXOJUT U3BSATHE U3 BOJHOTO CTON0A B3BEIICHHBIX YAaCTHIL
1 KJIETOK (PUTO- B OaKTEepHOIUIAHKTOHA, YCKOPSETCS MUHEPAIN3AIis OPTaHuKH,
coziepxaleiics B oTuiIbTpoBaHHOH Boje. JKH3HEAEATENEHOCTH MOJUIIOCKOB
OUHIIaeT BOAY HE TOJIBKO OT OPTaHUKH, HO U OT APYTHX MOJUIIOTAHTOB, HAMPU-
Mep, Tspkenslx MetaiutoB (TM) [1]. JIng MHOTHX THAPOOMOHTOB XapaKTepeH Ky-
MYJIATHBHBIH 3(QEKT, T.€. HAKOIUIEHHE B OpraHu3Me TOKCHKaHTa. OH uMeeT
MECTO, €CJIM CKOPOCTh IOCTYIJIGHHS BEIECTBA B TEJO BhIIIE, YEM CKOPOCTb



BEIBEJICHUS M3 HETO, IPHYEM JaXKe B TeX CIy4asx, KOTJa KOHIICHTpAIHsS TOK-
CHKaHTa B BojJi¢ cpaBHHUTeNbHO HeBenuka (Hmke I1JIK). KonnuectBennas cro-
COOHOCTh HAKaIlJIMBATHCS B TKAHAX XapaKTepU3yeTcs 0ObIYHO psioM Kodddu-
OUeHTOB, HampuMep: |.OTHOIICHHE COAEp)KaHMS BEIECTBA B OpPraHW3ME MU
OTACTHHOM TKaHU K KOHIICHTPAIWU B BOJC - KO3(D(UIIMEHT KOHIICHTPHPOBAHHUS
uny HakoruleHus; 2. OTHOILIEHUE COAEPXKAHUS BEleCTBA B TKAHAX XUIIHUKA U
KEPTBHI — KOG GHUINCHT OHOycHIIeHHs. bHoycmieHne omacHoO Kak Ui 9KOCH-
CTEeM, TaKk W JJI YeIOBeKa — MOTCHIMAIEHOTO OTPEOUTENS 3arPs3HCHHBIX IIPO-
nykroB. HapacraHue KOHIIEHTpAallMM TOKCHKAHTOB B OPTaHU3MAaX MOCIIETYFOLIHX
TpodHuueckux ypoBHEH HasbIBaeTcs emme «3(dexroM muimeBoi memm». Kpome
TOTO, HAKOIUICHHE B MOJUTIOCKAX OIIPENENICHHBIX BEIIECTB MOXKET MHTHOHMPO-
BaTh MPOILECCH (QMIBTpalH, a, CIeJOBaTEIbHO, 3aTPYIHATH CAMOOYHIICHUE
BozmoeMoB. Eciii u3BneueHne opraHiuky HOCUT aOCOMIOTHBIHN XapakTep, TO U3Me-
Henue TM — otHocutenbHbId. MHBIMU cnioBamu, TM nuie nepepacnpenensroT-
sl MKy KOMITOHEHTaMH SKOCHCTEMBI, TIOCTOSIHHO B HEH HAKaIUIMBAsCh. TakmM
obpaszom, B OoTHOIIeHHH TM, MO CyTH, HE CYIIECTBYET MEXaHU3MOB CaMOOYH-
menns. CBeaeHus o pacnperneneHn TM MeXIy COCTaBISIFOIIAMHU SKOCHCTEMBI
HMMEIOT BeChbMa BaKHOE 3HaUeHHE, T.K. MOTYT IIOMOYb 00OHAPYKEHUIO OCHOBHBIX
HCTOYHHUKOB 3arps3HEHUs (€CTECTBCHHBIX M aHTPOIIOT€HHBIX) U YCTaHOBJICHUIO
JUHAMHKH 3arpsA3HEHHUS, IEPEeHOca ¥ MUTPAIUU TTOJUTIOTAaHTOB.

B mamreit pabote mpoObl Bombl ObUTH B3ATH U3 4 BOJOEMOB 00IacTH:
Ky#iopimeBckoro Bomoxpanuinma (1. BuaHoBka, Peunolt moprt, T.YJIbSHOBCK),
p. Ceusiru (roponckast uepra: B paiione Yiul'V, B paitone ABC), p.Uepemmmu
(r.JJumuTpoBrpan, B paiione mocta), p. UepHoil peukn. MaTtepuanom A u3y-
YEeHUS TTOCIYXXHIN JBYCTBOpYAThIe MOJUTIOCKH BHIa D. polymorpha m3 Tex xe
BozoeMoB. Bcero 0Opwio mccienoBano 40 sk3eMmuisipoB qanHoro Buma. Coop
MaTepHana IMPOBOJUIN BPYYHYIO U PHIOOJIOBHBIMH ceTsMH. MccnenoBaHus 1o
conepxkanuio TM (Zn, Pb, Cd, Cu, Ni,Cr) B Boze u B opranusmax D. polymor-
pha O6buTH TIpOBEZICHBI B U3UKO-xUMHUYecKoi Jabopatopun OI'Y «YabsHOB-
ckas» (A.M.MacnennukoBa). TM BO Bcex BHJax Npod Ompenensyii METOJ0M
AAC (cnekTpoMeTp IIa3MEHHO-IMUCCHOHHBIN). /laHHbIe ompeneneHuid (Mr/a, u
MKI/KT) 1 pacdeTa ko3 dureHToB koppeinsanun (p<0,5) cBeZeHsl B TabIHIE.

BrrsBiieHa KOppeIsIMOHHAS 3aBUCHMOCTh Mex Iy coxepxkanuem TM (Cd,
Ni,Cr) B BoJle M MOJUIFOCKAX, YTO IO3BOJSCT MPEIIIOJIOKHUTh HCIIONB30BAHUE
JBYCTBOPYATBIX MOJUIIOCKOB B KauecTBE OHOMHIUKATOPHBIX OpPIraHH3MOB-
KOHIIEHTPATOPOB B MOHUTOPHHTE 3arpsA3HEHMS BOJoeMa STUMH TM.



Conepxxanue psiia TM B peuHOit BoJie M MOJUTIOCKax

OO0BeKT UepHast Causira, Komr. CBusira, Uepemman ™,
peuka vary BOJ- ABC Koadd-ur
e KOppeJSILUU
Bona 0,32 0,53 0,69 0,79 0,88 IHUHK
PakoBuna 41 30,7 23,84 | 56,5 30 0,000520505
Teno 11 6,6 13,99 |30 8,5 0,343549974
Bona 0,16 0,23 0,32 .38 0,55 MeIb
PakoBunHa 11,7 20 28 13,5 13,3 -0,12134487
Teno 2,8 5,4 16 7,23 4.4 0,072310117
Bopa 0,085 0,12 0,123 0,2 0,3 CBHHEI]
PakoBuna 0,43 0,15 0,52 0,23 0,27 -0,37329595
Teno 0,098 0,07 0,27 0,13 0,1 -0,17175837
Bopa 0,022 0,026 0,06 0,1 0,14 Ka MU
PakoBuna 0,075 0,146 0,06 0,245 0,27 0,826076394
Teno 0,033 0,045 0,01 0,165 0,1 0,671853799
Bopa 0,1 0,11 0,115 | 0,13 0,25 HUKEIb
PakoBuHa 0,33 H/0 0,3 0,13 0,69 0,813413148
Teno 0,13 H/0 0,08 0,05 0,265 0,835938697
Bona 0,07 0,07 0,075 0,26 0,4 XpoM
PakoBuna H/0 0,17 0,092 |0,15 0,39 0,84865072
Teno H/0 0,065 0,025 | 0,04 0,135 0,790919686
Jlureparypa

1. Mommocku kak nHAnKaTop HakomteHus TM Ha npumepe Anodonta piscinalis | B.A. Aun-
puanos, H.C. Kanarsesa // [IpoGiems! sxonorndeckoit 6e3onacHoctn Hukaero [ToBomkbes B
CBsI3U € pa3paboTKOil U SKCIUTyaTalueil HeTera3oBbIX MECTOPOXKICHHUI C BEICOKUM COJEp-
JKaHUEM CEpPOBOIOPO/Ia: MaTepHaibl Hay4.- IPaKkT. ceMuHapa. — Actpaxans, 2000. — C. 122 —
124.

P.A. Anbi6aesa ', I'.Jl. Bepku6aes

" v 1
Kazaxckuii HallMOHATIBHBINA YHUBEPCUTET UM. allb-Dapadu
2
TOO «3kocepBuc C» °, Anmatbl

TEHAEHIINU HAKOIVIEHUA TSAXEJIBIX METAJIJIOB
B KOMITOHEHTAX OKPYJKAIOIIEM CPEJIbI
YCTb-KAMEHOI'OPCKOI'O ITPOMBIIINJIEHHOT O HEHTPA

HcTouHMKaMH aHTPOIIOTEHHOTO 3arps3HCHUs, HanOoiee OMacHOTo IS
MOMYJISIIUN JTIOOBIX OPTaHU3MOB, SBIISIIOTCSI MPOMBINUICHHBIE TpeanpusiTus. B
9TOM OTHOIIEHUH «IPHUOPHUTET» UMEIOT TIKEIbIe METAIUTBL: B MEPBYIO OYEPEIh
CBHHEII, KaJIMUH, pTYTh [1]. 13-32 BBICOKHX TEMITOB TEXHOT€HHOTO HAKOTUICHUS




B OKpYy’)Karomieil cpezne, BoceMb anemeHToB — Hg, Zn, Cd, Pb, Cr, Cu, Ni, As
OTHECEHB! K IMPUOPUTETHBIM TOKCHYECKUM 3JIEMEHTaM B Iporpamme riodanb-
HOTO MOHHUTOpHHTIa 3a okpyxatomieit cpemoit FOHEII [2]. B cBs3u ¢ aTuM Bo-
IIPOCHl MOHUTOPHHI'A 3arPS3HEHNS] OOBEKTOB OKPYXKaroWel MPUPOIHON cpembl
TSOKETIBIMM METaJUIaMH OCTAlOTCSl aKTyaJbHBIMHU, YTO M SIBUJIOCH IPENNOCHLI-
KOI1 JUIs MpOBEAEHUS JAHHOTO HCCIIeJ0BaHUS.

Ycrp-KameHoropek xapakrepusyeTcss HATHIUeM OOJBIIOro YHCia TEXHO-
TEHHBIX 3arpA3HUTENEH, Cpeau KOTOPBIX TUAUPYIOUIas poib MPUHAATICKUT Ts-
KEIbIM MeTalaaM. JTO BBI3BAHO OCOOEHHOCTSIMM IPOMBIILIEHHOIO IPOU3BOI-
CTBa B TOpOJiC, TA€ TUTAHTHl I[BETHOM M YEepHOIl MeTalIyprid, aTOMHO-
MIPOMBIIIIEHHOTO KOMIIJIEKCA W TEIUIOSHEPTeTHKH OYKBAJIbHO «BIASHBI» B Ce-
nuTeOHbIC 30HBI, OKa3bIBas Ha IIPOXKMBAIOIEE HACEIICHUE MOIIHOE HEraTHBHOE
Bo3zeiictBue. B 90-x rogax mpomoro Beka ObUIM TIPOBENEHBI JKOJIOTO-
F€OXMMUYECKHE UCCIEA0BAHMS B Mpeenax r. Y cre-KaMeHoropcka u ero okpe-
CTHOCTEH, KOTOpBIE MOKA3aIH, YTO CHEKTP TSKEIbIX METAJUIOB, BBINAJAIOIINX
Ha TOYBBI U3 aTMOC(EPHBIX BBEIOPOCOB, BecbMa mmpok. B 2004-2005 romax
MIPOBEICHO IIOBTOPHOE HCCIIEIOBAaHNE KOMIIOHEHTOB OKpY’Karomeil cpensl obma-
CTHOTO LIEHTpPA, A1 BBISBICHUS TEHICHINH M3MEHCHHS NX COCTOSHHS W MOCIIe-
JYIOLIEro MPOrHo3a CUTYalHH.

O0beKThI U MeTOABI HccIeN0BaHUs. [ OCYyIIEeCTBICHNUS IPEEeMCTBEH-
HOCTH B OIIGHKE CTEIECHH OIACHOCTH TEXHOTCHHOTO 3arpsi3HEHUS OIpeAeeHHe
JJIEMEHTOB MPOBOJUIIOCH, KaK U MPEKAE, NOTyKOIMYECTBEHHBIM CHEKTPAIbHBIM
aHaJIN30M, KOTOPbI OCHOBaH Ha BO30YXIICHUHM aTOMOB B IIIa3Me JYTH C I10-
ClIeAyIoIeH perucTpanuer cnekrpa Ha oromaactuaky. Crnexrpomerp HPC-
18, axcmosumust 30 ¢, cua Toka 20 A.

Ipu nccnenoBannu Bog pex VpTeim 1 Yip0a IpoBOAMIOCE HOPMHPOBAHKE
pe3yabpTaToB aHanu30B oTHocuTenabHO [1/IK, a Takxke (hoHa pedHbIX BOJ Oacceii-
Ha Bepxuero Mptemia. OneHka 3K0IOTHYeCKOro COCTOSHHSA MOYB ITPOBOIIIACH
[0 WHTETPAIFHOMY IIOKA3aTeNI0 3arpsisHEHUS Zc, MPENCTaBIIONEeMy CoO0o0i
CYyMMY INIPEBBIICHUI aHOMANbHBIX KOHLEHTPALUI UHIPEUEHTOB HaJ eJHUHUY-
HbIM (oHOBBIM ypoBHeM. OTOOp M 00paboTKa CHera MPOBOAMIUCH COTJIACHO
CTaHAAPTHBIM METOJMYECKUM PEKOMEHAIIHSM.

PesyabTathl uccaegoBanusi M Ux odcys;xkaeHue. ConocraBjieHue MoOIy-
yeHHbIX HaMu B 2004-2005 rr. pe3ynbTaToB C pe3yibTaTaMH UCCIIEIOBaHUIl 3a-
I'PSA3HEHMS TOBEPXHOCTHBIX BOJ pek MpThiut 1 Yiap0a U JOHHBIX OCaAKOB MPO-
BeneHHbIMU B 1998 r. [4] mokazano, YTO yPOBHHM 3arpsi3HEHUS BOJBI U JIOH-
HBIX OCAJKOB PEK CHU3WINCH. M3yueHne KaueCTBEHHOIO COCTOSIHUS BOJ, pEK
Hpteim 1 Y62 1 UX JOHHBIX 0CaAKOB B pailoHe . YcTbh-KameHoropcka mnoxa-
3aJ10, YTO BOJBI PEK 3arpsA3HEHBI B PA3IHMYHOMN CTENCHU B 3aBUCUMOCTH OT pac-
TIOJIO’KCHUSI MCTOYHHUKOB 3arpsi3HEHUs, OJHAKO OOIIMH ypPOBEHb 3arpsA3HCHUS
CHU3MJICA IO CpaBHEHUIO ¢ 1998 T.

M3BecTHO, UTO CHEroBOH MOKPOB, 00JaalOUINi BBICOKOW COPOIIMOHHON
CTIIOCOOHOCTBIO, TIPENCTABIACTCS HanOoiee MH(YOPMATHBHBIM OOBEKTOM MpH
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BBISIBIICHHH TEXHOTEHHOTO 3arpsisHeHus: atmocdeps! [5]. HccnemoBaHus CHEX-
HOTO0 MOKPOBa MOKAa3aJid, YTO MPOCIEKUBACTCS YETKas TEHACHUIUS K CHIDKEHHUIO
Harpy3ok, a, cJIe0BaTeIbHO, U BEIOPOCOB BEIYITUX KOMIOHEHTOB IepepadaTsl-
BaeMOT0 ChIPbsI (KOHIIEHTPATOB MOJMMETALIHYECKUX pya) — Pb, Zn, Cu u ma-
parcHeTHYECKH CBSI3aHHBIX ¢ HUMH CyTHUKOB — Cd, Ag B OJHOM Mmopsake —
ot 4 10 6,4 pa3za, Sb u As — B aBa pa3a. Ilo otHomenuto k 1997 r. 6onee, uem B
3 pa3a CHIDKEHBI BRIODOCHI TBEPBIX BENIECTB, B 2,7 — BHIOPOCH CBUHIIA. Bo3-
nyxooxpaHHas nesTenbHocTh AO «Ka3uuHK» OIHOr0 M3 OCHOBHBIX MpEaIpHU-
SITUHA — 3arpsA3HUTENIe BO3AYLIHOrO OacceifHa 00JIaCTHOTO LEHTpa, MpUHeca
CBOM TEPBBIE TUTOJIBI.

M3yueHnne noyBeHHOro MOKPOBa Mokaszaio, uyto k 2004 roay paHee BbISB-
JICHHAs TEXHOTCHHAsl aHOMAJIHSI B 11eJIOM COXPaHWIIa CBOU MOP(O-CTPYKTYPHBIC
U reHetnyeckue ocobeHHocTu. Kak u B Havyane 90-x rogoB, 3arpsi3HEHUE MOYB
TEPPUTOPHH TOPOJAa MMEET KOHIICHTPUYECKH-30HAIBFHOE CTPOCHWE, B TUIaHE
nMmeromnee (GopMy oBalia, OCIOKHEHHOTO WHBEPCHOHHBIMU BO3IYIIHBIMHU ITOTO-
KaMu BHoub qouH WpTeima u Yis0bel. VpThin coxXpaHul (yHKIUIO TEPMOTHI-
POOMHAMHYECKOTO Oaphepa, MPEMsTCTBYIOMIEr0 MOCTYIUICHUIO 3arpsA3HIIOIINX
BerrecTB CeBepHOTO MPOMy3ia B IeBOOEPEKHYIO YacTh NOJMMHBEL. OCTaHCh OT-
HOCHUTETBHO dKOJIoTHYecKH KoMpopTHeIME cenuTeOHbIe 3086 KIIT, «Crpen-
Kn», «HabepexHoi Mpreimay, Hooit Corpsl.

B xauecTBEHHOM OTHOIICHHH COCTaB MHTPEIUEHTOB B 30HAX PAa3IMIHOTO
9KOJIOTHYECKOTO HEOIAaromoNIydnsi Majo HM3MEHHJICS, COXPAaHWICS TPHOPUTET
Benymux 3arpssaureneii (Pb, Sb, Zn, Cd, Ag). OTMedaeTcs MOSBICHUE HEKO-
TOPBIX UHIPEAUEHTOB, paHee He 3aMKCHPOBAHHBIX B ONpe/IeNIeHHbIX 30Hax (Bi,
P, Ba - B omacHoii, P u Cd — B ymepenHo omacHoii, P u Sn - B mommyctumoit, Ag
—B JIOITyCTUMOM, T1e Z¢ < 4). boyiee 1eM B 7iBa pa3a BBIPOCITH ILIOMIAN OITACHO-
ro ¥ 4pe3BbIUafHO OMacHOro 3arps3HeHus. OTMevaeTcsl TEHACHIUS K yBelIude-
HUIO 3HAYEHUN CyMMBl TNPEBBIIIEHUH aHOMAaJbHBIX KOHLIEHTpalUil B 30Hax.
ITouBBl - HENOHUPYIOMIMI KOMIIOHEHT OKPY’KaIOIIEH CPelbl, OTPaXKaroluil 3a-
rpsi3HeHHE aTMOC(EPHOrO BO3AyXa 32 MHOTOJCTHHI mepuon. Jist Tepputopun
VYerp-KameHoropeka, XapakTepU3yHOILISHCs CTEMHBIMEU JIaHAIIadTaMu CO IIe-
JIOUHOM peakieil MOYBEHHOTO MOKPOBa, JENOHUPYIOIINE CBOMCTBA MOYB IIPO-
SBIISIFOTCSL OCOOCHHO SIPKO.

Takum oOpa3oM, HccCIeOBaHUS TEHACHLUUN HAKOIUICHUS TSDKEJIBIX MeTa-
JIOB B KOMIIOHEHTaX OKpYyJKarollel cpeibl Y cTh-KaMeHOropckoro npoMslluIeH-
HOTO ILIEHTpa MoKa3aiy, 4To 1o cpaBHeHuto ¢ 1990 rr. B 2004-2005 rr. cHU3U-
JIOCh COJICpIKaHME HCCICIYyEMBIX 3arpsi3HHUTENCH B Bojax pek Mpteim, Yis0a u
B aTMOC(EpHOM BO3/yXe Topoja. B To e BpeMsi HAKOIUICHUE TsDKENBIX METall-
JIOB B MOYBE ropoja mpojoimkaercs. [loatoMy, Ha Hamn B3MIAd, Hambojee OCT-
poit MpobIeMoii, peleHre KOTOPO MMeeT NMPaKTHYecKoe 3HAuCHHE, SBILICTCS
3arpsi3HEHHE TSHKEIBIMH METaIaMH arpoLeHO30B BOMU3M ropona. ns cHmxe-
HUS 3arpsA3HEHUs] MPOAYKIUHU CENbCKOTO X03siCTBa, HeoOXxonuma pa3paboTka
9KOJIOTUIECKH YUCTHIX TEXHOJIOTHH.
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H.A. AnTOHOBA
CapatoBcKuil rocyAapCTBEHHbIN TEXHUYECKUH YHUBEPCUTET

AHAJIN3 MTPOBJIEMbI HAKOIIVIEHUA ®OCPOTI'NIICA
1 BO3MOXHOCTHU EI'O MIPAKTHYECKOI'O UCITIOJIb30BAHUA

B CaparoBckoit 001acTi HaHOOMBIINI BKIIJ B 00pa3oBaHUE OTXO0B (10
89%) BHOCAT KpyIIHBIC IPOMBIIIICHHBIE TOpoaa: bamakoBo u Caparos. B ropo-
ne bamakoBo, mo maHHBIM YTIpaBIeHHS MO TEXHOJIOTHYECKOMY M 3KOJIOTHYE-
ckoMmy Hanzopy PoctexHamzopa mo CaparoBckoid obsacti, B 2007 roxy obpa-
30Bajioch 2,3 MiH. TOHH Qocdorurca (mm 69%) u3 3,3 MIH. TOHH IPOMBILI-
JICHHBIX OTXO0JIOB OT Beel CaparoBckoit oonactu [1]. [Tpu aTom Tepputopust ba-
JIAKOBCKOTO paiioHa cocTaBisieT Bcero 3% oT obmier turomany CapaToBCKOI
0o0yacTi ¥ HacuuThIBaeT 8,5% ee HaceaeHUs.

Ipennpustue OOO «banakoBckue MUHepalbHBIE YIOOpeHUs» paboTaeTr
Ha KOJIbCKOM arlaTUTOBOM KOHIIGHTpPAaTe, W3 KOTOPOTro MONydaroT (hochopHbIe
ynoOpenust. [Ipu HCHOIp30BaHUN CEPHOKUCIOTHOTO METoAa 00pabOTKH amaTu-
TOBOTO KOHIICHTpAaTa Ha Mmojy4aeMylo | ToHHY (ocdopHOl KHCIOTE 00paszyer-
cs1 4-5 TonH Qocdorumnca [2]. TBepablil 0CTATOK NPEUMYIIIECTBEHHO COCTOUT U3
IBYBOJHOTO cyibdara Kamblus ((Gochorurc) WM TOIyBOJHOTO Cyib(aTa
kanbuus (hochomomyrunpar).

Kpome cynbdaToB kanbuus, pochorumc conepxuT Takke NpUMEcH pac-
TBOpPHMBIE B BOje (HecBsi3aHHas oprodocdopHas KUCIIOTA, CepHas KUCIIOTa,
¢dochaTel Kamus, HATPUA U KaJbLIXsA, KpeMHEeQTOPHIB! Kalns U HATPHUS, BELIeCT-
Ba, COICPIKAIIUE PeAKO3EMETIbHBIC AIIEMEHTHI — CTPOHIIMI U I[EpHii) U MaJopac-
TBOpUMBIE B Boje (HepasiokuBuieecs (ochaTHOe ChIpbE, KBapl, HEKOTOPbIE
¢docoater u propuasn) [2].
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B cymecTByomux TEXHOJIOTHAX MPOW3BOJICTBA yIOOPEHUH HENOCTATOY-
HO BHUMAHUS YAESIETCS OUYUCTKE CHIPbsI OT TOKCHYHBIX 3JIEMEHTOB-IIPUMECEH,
MIO3TOMY B TBEpPIBIX OTXOHAX TaKXe conaepxarcs (TOp, MBIMBAK, CTPOHIINH,
ypaH, Tspkenble Metaiutel U ap. ConepkaHue paJOaKTUBHBIX JIEMEHTOB U Ts-
XKEJbIX METAJUIOB 3aBUCHUT OT MX KOHIIEHTpanuu B ¢ocdaTHOM chipbe. Panmoax-
THBHOCTH (pocorurica ciaeayer U3MepsTh U yYUTHIBATh B KAXKIOM KOHKPETHOM
Cllydae IIpU ONpPeeICHIN BO3MOXKHOCTEH! €r0 UCIIOIb30BaAHMS.

@octorumnc B BHICYIICHHOM BHAE — MEJIKOANUCIICPCHBIA BIIQKHBIH IO-
porok. [Toce moacyIKy CTaHOBUTCS CHITyYHM, 00JIa/laeT CKIOHHOCTBIO K 00-
pa30BaHUIO KOMBEB, a B YCJIOBHAX UIMTEIBHOTO XPAHEHHs CIICKHUBACTCS, YTO
co3maer OoNbIINe TPYAHOCTH MPH OTTPY3KE OTBATBHOTO (ocdorurca u ero ao-
3UpoBaHUM B mporecce nepepaborku. Pocdorunc nposBiIseT THKCOTPOIHbBIE
CBOWCTBA, T.€. CIOCOOEH Pa3KIKAThCS MPU MEXaHUUYECKUX BO3JEHCTBUIX (BUO-
panuu, MepeMeNINBaHUM, BCTPSIXUBaHUH). CBeKeoOpa30BaHHBIA, BIIAKHBIN
(ocdoruric, nposBiIAeT OOIBIIYI0 KOPPO3HOHHYIO aKTHBHOCTH [2].

Haxkorienne orpomHoro komudectBa (ocdorunca (B orBae OO0 «ba-
JIAKOBCKUE MUHEpaNbHBIE ynoOpeHus» xpanurcs 6onee 30 muH. ToHH [1])  sB-
JsIeTCA YIPO30H 3arpsA3HEHUS MMOJ3EMHBIX BOJOHOCHBIX TOPH30HTOB MHTHEBOTO
Ha3HaveHHs cynbdartamu, docdaramu, GTOPOM M IPYTHMH 3arps3HIIOMIMMU
BewectBamu. [Ipu cyxom cknaaupoBanuu docdorumnca (6e3 mperBapUTEIbHOMI
HeWTpanu3anuu) B ra3oByto ¢asy Bbyaensercs B cpeaHem 10 r ¢rTopa Ha 1 T
¢docdorurca.

[IpoBeneHHBIE McCiIeOBaHMS TOKa3all, YTO B HACTOSIIEE BpeMs HE Cy-
LIECTBYeT TEXHOJIOTHH MaciTabHoll mepepabotku ¢ocdorumnca. IToatomy oH
MOYTH BECh HAIPABIIIETCA B OTBAJ, a 3HAYUT HEOOXOIMMO PElIaTh BOIPOCHI,
CBSI3aHHBIC C €T0 XpaHeHNeM (KOHCTPYKIHNS OTBAJOB, CHIDKCHHE UX BIMSHUS Ha
MIPUPOAHBIE CPEbl, PeKyIbTUBAIMA OTBAJIOB) U 3aHMMAThCS MOMCKOM JAEIIEBBIX
MAaJIO3HEPTOEMKHX TEXHOJIOTHH ero mepepaboTKH.

Hcnonb3oBanne ¢ocdorumnca B Ka4eCTBE BTOPHYHOTO CHIPBS MO3BOJIUT
PELIMTh 3HAYUTENBHYIO YacTh SKOJOTMYECKHX IPOOJIeM IMPOU3BOJCTBA MHUHE-
panbHBIX yaoopeHuid. OcoOblit nHTEpec (ocdOorurc npeacTaBisier Ui paiioHOB,
IZie OTCYTCTBYET IPHPOJHOE THUIICOBOE CHIPhE, a TaKKe IS 3aBOJIOB CTpOiMa-
TEPHAIIOB, PACIIOJIOKEHHBIX BOIN3H XUMUYECKHUX TPENPUATHIH, IMEIOIINX 3Ha-
YHUTEIbHBIE 00BEMBI 3TOTO OTXO/A.

®dochorumnc BO3MOKHO HCIIOIB30BaTh [3]:

B npoussoocmee cmpoumenvubix Mamepuanog: U MOTyYCHUS] THIICO-
BBIX BSDKYLIMX M U3/ICJIMH HA MX OCHOBE (II€PEropo0YHbIEe U IIOTOJOYHBIC TUIN-
TBI, CTPOUTEIIbHBIC OJIOKH, IIMAKJICBOYHbIE U IITYKaTypHbIe cMecH u ap. OpaHa-
KO, KaKk OBUIO OTMEHYEHO BHIIIE, (pocdorumnc coaepkuT BOAOPACTBOPUMEIE MPHU-
MECH, YTO YCJIOXKHSCT CXEMbI IIepepaboTKH OTXO0J0B (TIPOMBIBKa, HEHTpann3a-
U ¥ T. 1.) TI0 CPaBHEHHUIO C NepepabOTKON MPUPOJHOTO THUIICOBOTO KaMHS.
Kpome Toro, docdophas kucimora u Gocdarsl 3aMEAISIOT THAPATAIMIO, CXBa-
THIBAaHUE U 3aTBEP/ICBAHHUE TUIICOBBIX BSUKYIINX W TOHIDKAIOT MIPOYHOCTH UCKYC-
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CTBEHHOTO KaMHs. B 3aBHCHMOCTH OT yCIIOBHH pa3foKEHHs ChIPbs, BIAKHOCTh
ocratka Ha GuibTpe pocturaet 30-40 %, mosTomy, IpU NPOMBIIIIEHHON mepe-
pabotke docdorunca HEOOXOIUMO BBOJHUTH JOMOJHUTEIbHBIE TEXHOJOTHYE-
CKH€ ONEPAIMH CYIIKH U HEUTpAIH3aIuu ChIphs [2].

B CaparoBckoit o6macTi ObUT IMOJOXKUTENBHBIH OMBIT 10 TPOM3BOACTBY
CTPOMTENBHBIX MarepuaioB u3 ¢ocdorumnca: npeanpusatue OO0 «Tpelinep —
THIICY TiepepabaThiBao OTXOJIbI, IPOM3BOMA M3 HUX 4 THIC. M° MA30rPeGHEBBIX
neperopo1ok 1 600 TOHH CTPOUTENILHOTO THIICA B MECSIIL.

B yemenmnoii npomviunennocmuy: B Ka4eCTBE PETYJISATOpa CpPOKa CXBa-
TBIBaHHS [IEMEHTA; B KaUe€CTBE MUHEPAIN3aTopa B Ipolecce 00KnUra [eMeHTHO-
TO KIIMHKEpa; I TOyIeHHs THAPABINIECKAX JO0aBOK.

B cenvckom xo3saticmee: U1 MENNOPAIN COJIOHIIOB; B CMECH C U3BECTHIO
JUIS MEIUOpaLMU KUCIBIX TTOYB; B Ka4eCTBE YAOOPUTEIBHBIX MeIUOpaHToB. On-
HaKO HCIIONB30BaHUE (ocorumca B CEIBCKOM XO3SMCTBE B IOCIIEAHUE TOIBI
CHM3WIIOCh M3-32 COKpAICHUS TOCYJapCTBEHHBIX MPOrpaMM pPEKyJIbTHBAILMN
3eMellb, a TAKXKE M3-3a YXYyALIeHHs KadecTBa (ocdorurca.

B 0Oopooicnom cmpoumenvcmee: Kak MaTepHal Ui JOPOXKHOTO TTOKPHI-
THSL.

B npouszeoocmee 6ymazu u kpacok: KaKk HaIlOJIHATEIb.

B xumuueckoii npomviunennocmy: KOHBEPCUS YIJIEKUCIBIM aMMOHHEM
C IONyYeHNEeM Cyib(aTa aMMOHHMSA | TEXHHYECKOTO YTIIEKUCIIOTO KaIbITHS;
BOCCTaHOBHUTENIBHBIA OOXHUT 10 CysibuIa Kaablus, IMOIyYeHHE CEpPOBOJOPOIA
u3 cynbuma  KampImsA — © gadbHeimed — mepepabortkoir  H,S Ha cepy;
BOCCTaHOBJIEHHE (ocorunca OKHChIO yIyIlepoja JI0 CEpHHCTOrO rasa
1 TIPEBpAILleHHE eT0 B CEPHYIO KHCIIOTY; IOJydYCHHE CEPHOM KHUCIIOTHI M IIEMEHTA
myTeM obxwura gocorurmca ¢ KIMHKePOOOpa3yIOIIHNMHU T00aBKaMH.

Hamu uccnenyercss BOSMOXKHOCTD UCIOIb30BaHus (ocdorumca i oc-
BETJICHUS U 00ECIIBEYNBAHMUS IPOMBIIIIIEHHBIX CTOYHBIX BOJI.

[o muTeparypHbIM HaHHBIM [4], Hcmoap30BaHHE GOCOruIca B Ka4ecTBE
KOAaryJIsiHTa I03BOJINT HE TOJBKO CHU3UTh OTPHLATENEHOE BO3ACHCTBYIE Ha MPHU-
POZAHBIE Cpelbl OT €ro HAaKOIJICHHS, HO U IOJIYYUTh SKOHOMHYECKUH 3P QeKT,
TaK KaKk ce0eCTOMMOCTh OYHCTKH CTOYHBIX BOJ C HCIONB30BaHNEM (ochoruica
HIDKE, YeM TIpH 00pabOTKe XIIOPHBIM JKEJIE30M.
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10.B. ApTaMOHOBal, C.M. Porauesa', M.H. BaGaepa'
C.]. Bayaun’, A.YO. Comos®

lCapaTOBCKI/Iﬁ TOCYJapCTBEHHBI TEXHUUECKUH YHUBEPCUTET
*CapaToBcKHii rocy1apcTBeHHbIH yauBepcuTeT nM. H.I'. UepHBIIeBCKoro

COYETAHHOE BO3JEMCTBUE KBY MU U ALIETATA CBUHIIA
HA OPTAHU3M

CBuHen ABISETCS YIKOTOKCUKAHTOM, KOTOPBIH HAKOIIMIICS B OKPY KaroIeH
cpese B OrPOMHBIX KOJIWYECTBAX M MPAKTHYECKH ITOBCEMECTHO. DTO — MHOTO-
(DYHKIMOHAIBHBIA MOIUTPOIHBIN S, BBI3BIBAIOIIMH 3HAYNTEIbHBIC MATOIOTH-
YeCKUEe U3MEHEHHs B HEpPBHOI CHUCTeME, KPOBH M COCYAAX, AKTUBHO BIIUSIOLIMH
Ha cuHTe3 OelKa, PHepPreTHYecKuil OaJaHC KISTKH U ee TeHeTHUSCKHH ammapaT
[1,2].

B HacTosimee BpeMs yCTaHOBJIEHAa BbIpaXK€HHas OHOJNOTMYEcKas aKTUB-
HOCTh KpaifHe BBICOKOYACTOTHOTO AJIEKTpoMarHuTHoro uinydenus (KBU OMUN)
HU3KOW WHTEHCHBHOCTH, BBIABJICHA €TO CIIOCOOHOCTH MOIM(HINPOBATH peak-
LU0 JKMBBIX OPTraHU3MOB Ha BO3JICHCTBHE XUMHYECKHX BEUIECTB M (PU3HUECKUX
¢axTopos [3].

ITockosbKy TIpH XpPOHHYECKOM BO3ACHCTBHH CBHHIIA HOMHMO JIPYTHX
CHMIITOMOB, HaOmoaaeTcsi yMeHbleHne padborocnocodnoctu [1], mensio nas-
HOH paboThl SABIAIOCH HCCIEIOBAHME XPOHHUYECKOTO BO3JCHCTBUS CBHHIA B
cogerannu ¢ KBU DM Ha BEIHOCIMBOCTE JIAOOPATOPHBIX KUBOTHBIX.

W3menenne obmielt Gpu3MIecKoi BEIHOCINBOCTU ONPEAEIATIOCE HA OEIbIX
0eCIOpOAHBIX MBIIIAX MO MOAN(HUIIMPOBAHHON CTaHIAPTHOI METOIUKE BEIHYX-
JIEHHOTO TUJIaBaHUs >KUBOTHBIX B OacceifHe ¢ Temmeparypoil Boasl (2010,5) °C
[4,5].

B skcnepumente ucnons3oBaics anerat ceuHuna Pb(CH;COO), * 3H,0
(cBuHIOBBIN caxap). PacTBop amerara cBUHIA B 703¢ 6 MI/KT BBOAMJICA MHTpa-
MepUTOHEaTIbHO 32 24 yaca 1O TTOMEIIEHUs JKHBOTHBIX B OacceifH. KoHTpomb-
HBIM JKUBOTHBIM BBOJHJICS TOT XK€ 00BbeM (DH3HOIOTNIecKoro pactsopa. OmbIT-
Hasl TPpyIIa >KUBOTHBIX COCTOsUIa U3 IBYyX moarpymnm. IlepBas moarpymma Mbl-
et mepes BBEICHHEM alleTaTa CBHMHIIA 00Nydasach IpU KOMHATHOM TemIiepa-
Type (214£1,0)°C B Teuenre 30 MUHYT B PEKMME HENPEPLIBHON reneparuun DMU
¢ wactoToit 65 I'Tr (IITD=120 MxBT/Mum-cM?). JKHBOTHBIE BTOPOii MOATPYIITEI
nepes BBEACHUEM alleTaTa CBHHIIA He 00aydanuck. PacTBop coiu CBHHIA BBO-
JUICS B TEYEHHE TpeX CyTOK. TecT miaBaHMs MPOBOAMICA B T€YEHHUE IATH CY-
ToK. TIpoJOMmKUTENBHOCTh IUIABAHHUSA [0 NMPEKpaIleHHs aKTUBHOTO IBMXKEHUS
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PETUCTPUPOBAJIN B CEKYHIAX. P€3yJ'ILTaTLI HcciieJOoBaHud NIpeACTaBICHbI B Tab-
JIMne.

V3menenne paboTocriocoOHOCTH MBILIEH B TECTE BBIHYKCHHOT'O IUIABaHUS MIPU BO3ACHCTBUH
arerara ceuana 1 OMU KBY

Cyrxn Bpewms 10 HacTymIeHUs] YTOMIICHHUS, C
Y Kontpons AtieTaT CBUHIIA AICTAT CBHHIA
u OMU KBY
1 642+30 568+66* 351+67*
2 63625 622447 332+65%*
3 650+16 569+52 322+48%*
4 660+35 576+34* 383+59%*
5 655+33 662+35 655+44

* - p<0,05 OTHOCHTENBHO KOHTPOJILHOW IPYIIIIBI

AHanu3 pe3yJNbTaToOB CBHICTEILCTBYET O TOM, YTO MPH BBEICHUH areraTta
CBUHIIA MPOSBISICTCS TCHACHIUS K 0oJice OBICTPOMY HACTYIUICHUIO YTOMIICHHS
[0 CpaBHEHHIO ¢ KOHTpoJsieM. IIpu coueTaHHOM BO3AEHCTBUU KCEHOOMOTHKA U
OMMU KBY nHabnromaeTcst JOCTOBEpHOE CHIDKEHHE paboTocmocobHocTH. Ha 5-¢
CYTKH, KOTJ]a COJIb CBHHIIA OoJiee HE BBOAMIACH, HACTYIIAJO BOCCTAHOBJICHHUE
BBIHOCJIMBOCTH KUBOTHBIX.

Takum oOpa3oM, MPOBEJCHHBIE HCCIEIOBAaHMS TOKa3alH, 4TO MPHU CoYe-
TaHHOM BoO3JeiicTBHH arneTata cBuHIa 1 OMU KBY paboTocnocoOHOCTD KH-
BOTHBIX YMEHbIIAJIACh IIOYTH B JIBa pasa.

M3BecTHO, 4TO MOBBIIIEHHAS YTOMIISIEMOCTD SIBJISIETCS MPOSIBICHUEM ac-
TEHUYECKOTO CHHAPOMA, KOTOPBIA XapaKTepeH AJs Ha4adbHOW CTaJAWHd MWHTOK-
CHKAallM¥ OpraHW3Ma CBUHIIOM W OOYCIIOBICH ()YHKIMOHAIBHBIMH PacCTpOU-
CcTBaMH LeHTpalibHOM HepBHOU cuctemsl [1]. Ilocnenusisi Hanbonee 4yBCTBU-
TenbHa U K BosnerictBuio OMUW KBY nuskoit untencuBHoctu [3]. Criemosa-
tensHO, OMU KBY noTeHImpyeT TOKCHYEeCKoe eCcTBUE CBUHIIA HA HEPBHYIO
CUCTEMY BBICUIMX XHBOTHBIX. Ha Ham B3risij, 9To HEOOXOJUMO YUUTHIBAThH MIPU
HazHayennu KBU-tepanuu B METUIIMHCKON MPaKTUKE.
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B.b. Acep6aes, b.b. Ad:xanenos, C.7K. Ky:xxam6epaunena,
K.K. Macaimumos, K. K. U3bacaposa

EBpasuiickuii HarmoHanbHelid yHuBepceuteT uM. JI.H.I'ymunesa, Kazaxcran
SKOJOI'MYECKHUE NMOCJIEJIACTBHUA ITPU JOBBIYE YPAHA

ITo MHEHHSM BCEMHPHBIX JKCIIEPTOB, 3amac HEPTH — «UIESPHOTO 30JI0Ta»
3akoHuuTCA B 2040 romy. Hexotopsle yTBepxIaroT, 4To 3T0 Ipousoiaer B 2020
rony. Hekortopsle ctpansl, Takue kak CaynoBckas Apasusa u Mpan, He coria-
LIAIOTCS C 3TUMH MHCHHSMH M COOOIIAIOT, YTO B 3TUX CTpaHax HedTH mocra-
TouHo emie Ha 100, gaxe Ha 200 meT. AHIIMYaHe CIelald BEIBOJ O TOM, YTO B
Kazaxcrane Hedtn xBarut eme Ha 90 jer. YUHTHIBas McUepliacMble 3amachl
HE(TH, YSIIOBEUECCTBO CKIOHACTCS K aTOMHOM SHEPTHUH.

Ho 3T0 He 3HAYUT YTO 3TUM pELIAOTCs KOJOTHYECKUue MpoOaeMbl, Mo-
TOMY YTO IIPHU HECOOJIOAEHUH TEXHOJOTHH IMOJ3EMHAas CEepHas KHCIOTa, CBS-
3aHHAs C ypaHOM, CMEILIABIINChH C BOIOMH, TOAHUMAETCA 110 KaIWLIIPHBIM COCY-
JlaM U JOCTUTaeT BEPXHEro CJIOs MOYBbI, Yepe3 MOYBY, HAKAIUIMBASCh B pacTe-
HUSX U OpPraHU3Max >KUBOTHBIX, a CJIEIOBATENbHO, U B OPraHU3ME UCIIOBEKA.
Koneuyno, 3T0 HE TOBOPHUT O TOM, YTO ypaH COKPYIINTEIHHO BIHSET Ha opra-
HU3M YeJIoBeKa depe3 TPOPHIECKYIo Ielb, HO Hy)KHO IPU3HATHCS, YTO €ro I10-
CIICACTBUS HE MPOHIYT OeccienHo.

Koi3putopauackast 0051acTh HAXOAUTCS B MpeIKpU3NCcHOM 30He [Ipuapa-
JBSL M DKOJIOTHYECKasi 0OCTAaHOBKA OCTABIIIET JKENaTh JIydIIero, Jo0kYa ypaHa
YCIOXKHSET B 6€3 TOTO CIOKHYIO CHTYaITHIO B PETHOHE.

B KbB3bUIOpAMHCKON 00JIACTH €CTh IIECTh 3alie)Ked YpaHOBOW PYIIBI.
ITosTomy Gonee moapoOHO OCTaHOBUMCS HA J0OBIYE ypaHa, KOTOPBIA HaXOAUT-
cs1 Ha Tepputopun [lmenmiickoro paiioHa (Pb-6 wmu PY-6). DToT KOMIUIEKC sIB-
JIsieTCsl IPOU3BOAUTEIEM PENIKO BCTPEUaEMBbIX DJIEMEHTOB.

B cBs13u co cnokuBIIelics cuTyalueil o HeXBaTKe dHEPTuu 00CyKIar0T-
Cs1 BOIIPOCHI O BBITOJHOM YCBOCHHH aTOMHOH 3HEprur. UTOOBI 3aII0JTHUTE 3HEP-
TreTUYECKUe HEJOCTATKU, CHCIHAIUCTHl 3aTParuBaroT IPOOJIEMBI BHEAPCHUS
ATOMHOTO MPOU3BOJCTBA. YTONb, HE(Th, ra3 M ypaH SBISIOTCS 3amacaMH TOII-
nuBa Ha 3eMie. Pacxof ToruimBa aToMa B HECKOJIBKO pa3 MEHbIIE, YeM YToJlb U
ra3, a KOHEYHbIH BBIXOJ IPOAYKLUMHU O4YEHb BbICOK. OT aTOMHOH cTaHIMM HE
BBIBOZSATCS B OKPY’KAIOIIYIO CPEy BPEIHbIC BEIICCTBA, H ChIPhE, IOTpedIsieMoe
ADC 3HepruuHOCTHIO 1TBT, HE3HAYUTENBHO.

B cexrope KOMMYyHanbHO-OBITOBOTO 00€CHEUeHUs] B OCHOBHOM HCIIOJNb-
3ytoTcsi nmoja3eMHble Boabl. 2005 roxy ypOBEHb HCHOJNB30BAHUS IMOJI3EMHBIX
BOJIHBIX PecypcoB coctaBu 1,0 kv’

17



11% nop3emMHubIe
o3epa

34%

BOIBI

BOJOXPaHUJIUILE
18%

JIeTHUKA pedHsble pycia
18% 19%

Ceituac, KoTJja CpaBHUTEIHHO HEJOCTATOYHO BOJHBIX pecypcoB, B Kazax-
CTaHe moTpeduTeNM OOpalaloTcs € BOXOW HEIKOHOMHUYHO. HecmoTps Ha
YMEHBIICHUE HOTpe6J'leHI/lH BOJbI IMPOMBIINIJICHHBIM CEKTOPOM, HMCHOJIB30BAHUC
YUCTOU BOJbI K €AUHUIEC MPOAYKIIUN OCTACTCA BBICOKHMM 3a CYET HU3KOI'O KO-
3¢ PHUIKEHTA ITOJIE3HBIX YCIYT CHCTEM, TIOAIOMINX BOTY.

Ho onacHocTh TaHHOTO MPOU3BOACTBA B JpyroM. OHO MOXKET 3arpsi3HATH
MPECHYIO MOJI3eMHYI0 Boay. [103TOMY CeNnbCKUe KUTEIH UCTIONB3YIOT TPYOHsI, a
B TEX MECTaXxX, A€ HE ITPOJIOKCHBI pr6OHpOBOlIBI, CaMM BBIHYXJICHBI TIEPEBO-
3HUTH BOAY.

B cBsi3u ¢ 3KONOrHel M OCOOCHHOCTBIO PErMOHA B HOBOM KOMIUICKCE
MPOMU3BOJACTBO TOBapa MPOUCXOAUT METOJOM CMBIBAHUA. MecTHbIE crienuaian-
CTBHI CYUTAIOT, YTO ATO MPHEMIIEMBIH SKOJIOTHYECKUIA TPOEKT. /10 3¢MHBIX ITOpo.T
MpoOypPUBAIOT OTBEPCTHE, B ATY YPAHOBYIO IMOPOIY BBUIMBACTCS CEPHAs KUCIIO-
ta. OOpa3oBaBmIasCs OKUCh U3 OTOW cMecH BcackiBaeTcs. Kak Obl He ObLIO, HO B
3eMHBIX IOPOJaX OCTAITCA paJuallMOHHBIE PacTBOpPbI. PacTBOp He OKpyx eH
0eToHOM, YTOOBI HE CMEIINBAThCA C MOJA3EMHOM BOJOH. PH3ndeckoe CBOHCTBO
pacTBopa — 3TO pacCTWIAThCS, MepeaBUratbcsa. Hampumep, eciu B HEOEIIO
BIUTH 60 IUCTEPH CEpHOW KUCIOTHI, TO 0OpaTHO mony4datoT 30 nuctepH. Kyna
yxoaat 30 nuctepH cepHOM KucioThl? KOHEYHO e, OCTaroTcsa MOA 3eMIIeH.
Ilycts gaxe npoiigetr 100 mnmu 200 nert, Bce paBHO OHM CMEIIAIOTCS C MOJ3EM-
HOIl Bomoil. KTo 3HaeT, oTKyJa BBIXOJUT CMELIAHHBIA CO CBOOOJHOW BOAOH
ypan? HUKTO HE KOHTpOIMPYET, C YeM CBS3BIBAeTCA ypaH: C BOJOH WM C Ia-
pom? KTo acT OTBETHI Ha 3TH BOIIPOCHI Oy IyIeMy TTOKOJICHHI0?
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AM. Baﬁﬁoponun', K.b. Boponuos', T.B. CoGoaera’, H.M. Boraanopuy'

' ApXaHre/bCKmii TOCYIapCTBEHHBII TEXHUYECKHi YHUBEPCHUTET,
’0AO «Apxanrenbeknii [[BK»

BJIUSTHUE UCXOIHBIX MOKA3ATEJIEN 3ATPSI3SHEHHOCTH
CTOYHOI BOJBI I OAO «<APXAHT'EJTbCKHII IIBK»
HA D®®EKTUBHOCTbD EE JJOKAJIbHOI OYMCTKHA METOI0M
KOATY.JISILIUUA

OAO «Apxanrensckuii LIBK» — oaMH 13 KpyHnHEMIIMX LEIUIIOI03HO-
OyMaXkHBIX KOMOMHATOB Hallled CTpaHbl — pacrnoiyioxkeH B T. HoBoasuHcke Ap-
XaHTEJIbCKOI 00J1acTH | ABISIETCS TPpafgoo0pasyronmM npeanpustiueM. Ecrect-
BEHHO, JESTEJFHOCTh KOMOMHATa B ONPEIEICHHOM CTENECHH OKa3bIBAET HETa-
TUBHOE BJIMSHHE HAa COCTOSIHUE OKpYy»XKaroled cpeisl. B mepByro ouepenb 31O
CBS3aHO C OOJIBIIMMH OO0BEMAaMU BOJOOTBEICHUS, XapaKTepHBIMH JUII BCEX
npennpuatuii orpaciu. O0e3BpeKUBAHIE CTOYHBIX BOJ Ha KOMOWHATE TPajIu-
LMOHHO BEJETCS MyTeM OMOJIOTMYECKON OYMCTKH aKTUBHBIM HMJIOM, KOTOpas He
IpeHa3HaueHa Ul yAaleHus OMOJIOTMYecKd TPYJHOOKHUCIIEMBIX BellecTB. B
TO K€ BPeMS B COCTaBE CTOYHBIX BOJI, HAIIPABISIEMBIX HA OUUCTKY, IIPUCYTCTBY-
€T CTOK ApeBecHO-noaroroBurenbHoro mexa (JI1LI), conepkammii 3HAYUTEIb-
HbI€ KOJIMYECTBA TPYAHOOKHUCISEMBIX COCJUHEHHH (PKCTPAKTHBHBIX BEIIECTB
KOpBI PEBECHHBI) U B3BEIICHHBIX BellecTB. B cBs3u ¢ 3TuMm Gonee rpdexTus-
HOIl U NEPCIEKTUBHOM SBJIETCS JOKaAbHAs OYMCTKA 3TOrO CTOKA C MCIOJIb30-
BaHMEM KOAryJISTHTOB U ()JIOKYJISTHTOB.

B kadecTBe KOaryisiHTOB ObLIM HCIIOJIb30BaHbI cyibdar amroMunus (CA)
n okcuxiyopua amomuaus (OXA) kak Haubojee pactnpocTpaHeHHble U 3 dek-
THBHBIC U QIIOKYJISTHT GpupMbl Hauko.

HccnenoBanuble MpoObl CTOYHON BOJBI I0OBOJIBHO CHIIBHO OTJIMYAIIHMCH 110
HCXOJHBIM MOKa3aTeIsIM U, B TOM YHCIIE, 10 BEIMYMHE XUMUUYECKOT0 OTpedie-
Hus kucnopona (XIIK), kotopsrii Mersuics ot 970 go 4346 mMrO,/n. VcxomHsrit
pH npo6 Haxomwics B uaTepBae ot 4,5 mo 7,5.

Ha sddextrBHOCTD Tporiecca OYMCTKH KOATYJISIHTAMH OKa3bIBAIOT BIIMS-
HHUE pa3IuuHble (PAaKTOPHI, a ABAa U3 HUX UMEIOT OIpeAessIoniee 3HaueHHe: 3TO
BEJIMYMHA UCXOAHOM 3arpsisHEHHOCTH cTo4HOM Boabl o XIIK u koHeuHoe 3Ha-
yenue pH cpens! B mpouecce ounctku. Heo6xoanmo ObIIO BBISICHUTH, KaKoi U3
9THX (haKTOPOB OKa3bIBaET HaNOOJbIIEE BIUSIHIE Ha 3PPEKTUBHOCTH OYUCTKH.

B Tabawuie npencTaBieHbl pe3yIbTaThl SKCIIEPUMEHTOB, a Ha puc. 1 u 2 —
nx rpadudeckas HHTepnperanus. J[o3upoBka (GIOKYyISHTa BO BCEX OMBITAX CO-
cTaBmsa 1 Mr/i.

Kaxk crnenyer u3 tabnuipl, 53pPpEeKTHBHOCTD OYMCTKH NPOO CTOYHOH BOJIBI,
BBIpa)KEHHAS B MIPOIEHTAX, CHJIBHO 3aBUCUT OT BETMYMHBI pH MCXOIHOI BOIEI
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Oddekr ounctku Bolme, ecnu pH MCX0qHOro cTOKa OJIM30K K HEHTPAILHOMY.
ITpu pH menbuie 6,0 3¢ HeKTUBHOCTH OYMCTKH CHUYKAETCSL.

Pe3ynbTaThl KOAryJIAIMOHHONW OYHCTKY P00 CTOYHOM BOJBI
AL OAO «Apxanrensckuiit HBK»

Komnu-

1 -]
E." = § B H XIIK, 4ECTBO § e
§ E s E E p mr Oy/n yna- Z o o\i
o > 28 TeHHO- | E B X
o'| g £ 5Q £2=
= 3 S ro 2EX
E = < < HCX. | KOH. | HCX. KOH. XIIK, g °
mr O»/n
| 1] 4,56 | 4,31 4346 2017 2330 46,4
5,72 | 4,33 1312 652 660 49,7
5,50 | 4,46 1312 682 630 52,0
2 6,00 | 4,53 1312 728 584 55,5
6,50 | 4,62 1312 744 568 56,7
7,00 | 4,64 1312 744 568 56,7
7,50 | 4,82 1312 806 506 61,4
| 3 | OXA >0 7,15 | 4,63 1426 1121 305 78,6
| 4 | 5,58 | 4,67 2375 1017 1359 42.8

4,85 | 433 | 2782 1427 1355 51,3
5,50 | 4,68 | 2782 1427 1355 51,3
5 6,00 | 494 | 2782 1541 1241 55,4
6,50 | 5,35 | 2782 1541 1241 55,4
6,00 | 5,06 | 2782 1488 1294 53,5

| 1| 4,56 | 4,10 | 4346 1582 2764 36,4
| 3 | 7,15 | 447 | 1426 871 555 61,1
| 4 | 5,58 | 427 | 2375 1055 1321 44,4
| 6 | 4,90 | 4,17 | 2844 1308 1536 46,0
4,50 13,99 | 1701 822 879 48,3

CA 60 4,97 | 4,18 | 1701 886 815 52,1

7 5,50 | 4,42 | 1701 900 801 52,9
6,00 | 4,61 | 1701 925 776 544

6,50 | 4,87 | 1701 1000 701 58,8

| 7,00 | 5,28 | 1701 1033 668 60,7
8 7,00 | 5,53 970 608 362 62,7

Kak cnemyer u3 puc. 1 u 2, u3 AByX BaKHBIX U 3()(HEKTHBHON OYHCTKU
cTouHO# Bozbl mapaMeTpoB — ucxogHoro XIIK u pHy,, - onpenenstomum sBiis-
eTcs nepBelil. Yem MeHblle BennynHa ucxogaHoro XIIK, TeM MeHbIIe KoauyecT-
BO yJanseMbIX 3arpsasHeHuid. [Tpu sTom ¢ poctoM pHyon IPOMCXOIUT HEKOTOPOE
yBenmueHne konamdectsa yaaiasemoro XIIK mpu o6paboTke mpod ¢ 0MMHAKOBBIM
ncxoausM ypoBHeM XIIK.

Takum oOpazom, ILienecooOpa3HBIM SIBISETCS MCIOJIB30BAaHUE B JAHHOM
ClTydae CHCTEMBI JIOKAIbHOHN KOaryJIauoHHo# ounctku ctoka JII1L] 6e3 pa3bas-
JIEHUs IyTE€M CMEIIUBAHUSA C APYTMMHU CTOYHBIMH BOJAMH MPEINPUATHSA.
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Puc. 1. 3aBucumocts konmuectsa ynansiemoro XIIK ot pHyon 1 icxomHOTro XITK
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Puc. 2. 3aBucumocts xommuectBa ynanssemoro XIIK ot pHyen 1 icxogroro XITK

py 00pabOTKe OKCUXJIOPUIOM ATIOMUHUSL.
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I'.!. bapa6am, I''M. KamaeBa
BopoHnexckuii rocyJapCTBEHHBIN YHUBEPCUTET

AHOMAJIBHBIE ®OPMbI PACTEHUI HAPYILIEHHBIX
MECTOOBUTAHUI

[NosiBneHre 3HAYUTEIHHOTO KOJIMYECTBA PA3HOOOPA3HBIX OTKIOHEHHWH OT
HOPMBI B CTPYKTypE PACTEHUI OLIEHUBAETCS PsIOM HCcIeqoBaTeNel MU Kak
(axrop BuI00Opa3oBanus [3], MM Kak aJanTHBHAs PEakKLs OpraHu3Ma Ha Me-
HSIOIIHMECS] BHEHIHUE ycioBus. IIoATBEp)XAEHHEM IMOCIEIHETO CIyXaT (haKThl
oOHapy>XeHHs OOJBIIMHCTBA aHOMAJIMH MMEHHO y oOHWTaTeneil aHTPOIOTeHHO
HapyILIEHHBIX TEPPUTOPHIi, B OCHOBHOM pYJepalbHBIX PACTEHUH, KOTOPbIE HC-
IIBITHIBAIOT Ha ce0e He TOJBKO CHIIBHBIE PEKPEaIrlOHHBIC HArpy3KH, HO TaKXKe
pE3KHE U pa3InuHble M3MEHEHHI XUMH3Ma I04B, 3aTa30BAHHOCTH BO3/1yXa U TIp.

MHoroneTHHe HaOJIIOACHUS 3a pyAepanbHOW (IIOpPOH M pyAepallbHBIMU
¢uroneno3amu LlenrpansHoro YepHo3eMss [1] mo3Bommim HaM 3a(UKCHPOBATH
cBplie 50 BUIOB pacTeHUH C Pa3IMYHBIMHM OTKJIOHEHUSIMHU B CTpoeHuHU. Ecnu
9TH OTKJIOHEHHS! HEOOIbIINE, TO TaKHe 0COOM CUHUTAINCH NMPOCTO aHOMAIbHBI-
MHU; €CIIH JK€ IIPOUCXOIAT KOPEHHBIC H3MEHEHHS OT/CIIBHBIX OPIaHOB UM BCETO
opranmsMa — 3T0 yke ypoxactBa. CoOpaHHbIE HAMH MaTepHalbl IOKa3bIBAIOT,
YTO HanOOJbIIEE KOJINYECTBO AaHOMAIMH M YPOJCTB Pa3sHOTO TUIIA BCTPEUACTCS
y HpefcTaBUTENEN CEMEWCTB CI0XKHOLBETHBIX, KPECTOLBETHBIX, 30HTUYHBIX U
Ip., U3 OTHOJIOJILHBIX — 371aKOB (Tabmuma). HekoTopsle U3 3THX pacTeHuH, 0co-
OEHHO M3 CIOXKHOIBETHBIX, 00J1aIal0T CITIOCOOHOCTHIO 00Pa30BEIBATH IIETIBIE TIO-
MYJIALUH, COCTOSIIIE B OCHOBHOM M3 TEPATOJIOTHYECKUX 0COOEH, 4TO HEOTHO-
KpaTHO oTMeuanock HaMu B Boponexxckoil u Jlunenxoit obnactsx. C skomaoru-
YEeCKOI TOYKH 3pEHHUS ABJICHHE 3TO NMPEACTaBIIeTCs Ooee 3HAYMMBIM, YeM OT-
JeTTbHBIe HAaXOJKM aHOMAJIFHBIX pacTeHHMi. Yarne BCero 3T0 OTHONETHHE BHIH,
HO BCTpEYaroTCs TaKXKe JIBYy- U MHOTOJETHUKHU. Y MAaJIOJETHUKOB OTKIOHEHUS
3aTparMBalOT B OCHOBHOM PENPOJYKTHBHYIO c(epy, Y MHOTOJICTHHKOB — Yalle
BETETATUBHYIO, B OCHOBHOM YacTH 1obera (B 000HX CiTydasx eCTh HCKIIOUCHHS
n3 3TOH 3aKoHOMepHOCcTH). OTYacTH 3TO OTpakeHO B TabiMIEe, B KOTOPYIO
BKJIIOUEHBI TOJIBKO J1Ba cemeiicTBa (Bcero ux okono 20). OcTanpHble COAEpkKAT B
OCHOBHOM TI0 1-2 BHJa, HO OHH TaKXXe IPEICTABIAIOT 3HAUYNUTEIbHBIH HHTEpEC,
TIOCKOJIBKY MPUYUHBI JIFOOBIX OTKJIOHEHHH OT HOPMBI HE BCET/Ia MOXKHO OOBsC-
HUTb OJJHO3HAYHO M, KaK MPaBUIIO, BCE OHH 3HAYUTEIBHO NOMONHAIOT SKOJIOTH-
YeCKHe XapaKTePUCTUKU KOHKPETHBIX MECTOOOUTAaHHH.
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Hexoropsie Mop¢osornueckue moxkasaresi aHOMaJbHBIX PAaCTCHHN
Hentpanproro YepHo3eMbs

Hassanus BunoB Kuszh. Xapakrep OTKJIIOHEHHs! OT HOPMBI
dopma | PenponykruBHblc opranbl | BereraTHBHbIC OpraHbl
CewmeiicTBo Asteraceae
Achillea millefolium' MH. - KapiIMKOBOCTh,  THIIEp-
BETBHCTOCTh
Ambrosia trifida OJIH. - TUTaHTU3M
Bidens tripartita OJIH. - TUIIEPBETBUCTOCTh
Chondrilla juncea JIB. - THIIEPBETBUCTOCTh
Cichorium intybus MH. H3BHIIMCTOCTD CTEOIISI
Cyclachaena xanthi- OIH. | rMIEpHapeHXWMAaTH3alus, | [UIOCKas crebieBas H
folia n3MeHeHHe GopMbl colBe- | ucroBas  (acuuanys,
THIi, CpacTaHUE CeMIHOK TUTaHTU3M
Erigeron canadensis OIH. | M3MeHeHHe GOPMEI ColBe- | M3BIIUCTOCTH  CTEOI,
THH 30HTHKOBUIHAs  (dopMa
BEPXYIIKHU CTEOILT
Hieracium umbella- MH. | H3MeHeHue GQOpMBI ColBe- | IIOCKAs Gbacupanus,
tum TUH CKJIEPEHXUMAaTH3aIHs
KOpBI
Inula britannica MH. | mpoiuUKaIMs COLBETHI -
Leontodon autumna- MH. | IPOIH(UKAINSA COLBETHI -
lis
Matricaria perforata OJTH. — iockasi acuuanms
Tanacetum vulgare MH. | mpoiu¢UKauus COlBETUi —
Taraxacum officinale MH. | mpoiuduKanys cCouBeTHH | IUIOCKas dacumnanus,
KapJIMKOBOCTb,  T'HTaH-
TH3M
Xanthium strumarium | opnH. - TMIIEPBETBUCTOCTD
CewmeiictBo Poaceae
Dactylis glomerata MH. | mpoau¢UKauus COlBETUi —
Eragrostis minor OJIH. - KapJIMKOBOCTb
Phleum phleoides MH nposuQuKalys COLBETHH -
Poa bulbosa MH. | BETBUCTOCTb OCH COLIBETHUI -
Setaria pumila OJIH. - KapJIMKOBOCTh
S. viridis OJIH. - KapJIMKOBOCTh

Jluteparypa

1. Bapa6am I'"U. CTpyKkTypHbIC U3MEHCHHUS Y HEKOTOPBIX TEPATOB pyAepaibHOil Guopsr Bo-
ponexckoit obnactu / I'1. bapabai, I''M. Kamaesa // CoBpeMeHHbIE TPOOIEMBI KOJIOTHYE-
ckoil anaromuu pacteH: Marep. | Beecoros. cosem. 27-29.08.1986 r.Tamxkent,1987.C.108-
109.

2. Maegckuii [1.d. dropa cpeaneit monock! eBponetickoit yactu Poccun / I1.0. Maesckwuid. —
M., 2006. — 600 c.

' Bee 1aTHHCKHME HA3BaHMS TIPUBEIEHBI 10: [2]
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3. TaxtamksH A.JI. Bonpocsl 3BONIOLMOHHOW MOPQOIOTrHMH LBETKOBBIX pacteHuit / AJL
Taxramksn. — JI., 1954. — 214 c.

IO.H. Batypuna, O.H. Kuruiesa
TroMeHcKuil rocy1apCTBEHHBI YHUBEPCUTET

MHAPABUTO®PAYHA U CTABWIBHOCTD PA3ZBUTUSA PbIb
BOJIOEMOB HCETCKOI'O PAMOHA KAK ITOKA3ATEJH
HNX 3KOJOI'MYECKOI'O COCTOAHUA

B cBsI31 ¢ pocTOM aHTPONOIeHHOM HAarpy3Ku Ha BOJOEMBI PHIOBI KaK KO-
HEYHOE 3BEHO TPO(PHUUECKOH IEM MOABEPrarTcss MHOTO(aKTOpHBIM Heb1aro-
IPUATHBIM BO3JeiicTBUSAM. DTO BBI3BIBaeT y pbIO MHOrue Hecneruduueckue
CHMITTOMBI, KOTOPBIE TPYIHO CBS3aTh C ACHCTBHEM OIIPEIEIICHHBIX TOKCHKAHTOB
[1]. B ycnoBusix aHTPOIIONPECCHU MPOUCXOIUT IMEPECTPONKa KOMITOHEHTHBIX
COOOIIECTB MXTHUONIAPA3UTOB B CTOPOHY YMEHBIICHHSI X BHJOBOTO pa3zHOOOpa-
3WUA ¥ MHOT/Ia YBEIWYEHUS YMCICHHOCTH W OMOMAcChl OTJENBHBIX TPYII Mapa-
3uToB. IIpM ANHMTENBHBIX CTPECCOBBIX BO3ACHCTBHAX CTPYKTypa COOOIECTBa
IIPUXOJUT B PABHOBECHOE COCTOSIHHE, CXOIHOE 10 CBOMM XapaKTEPUCTHUKaM CO
c(OpPMUPOBAHHBIM COCTOSHHEM COOOIIecTBA. YUHUTHIBas IociegHee 00cTos-
TEJIECTBO, XapakTep IMOIMYJIAIUH PhI0 M WX Mapa3suTOB MOTYT CIY)KUTh OTHOCH-
TEJILHO HAJISKHBIM KPUTEPUEM JUTS OLICHKH KauecTBa BOJIHOH CpPeIIbl.

MarepuanoM 1yist pabOTHI CIy>KWJIM JITaHHBIE OTJIOBOB PbIO B p. Mcets n
03. Tepenkynb. OTI0B ppIO MPOM3BOIWIICS MPH MOMOIIH ceTeil u yaouku. Bee
PHIOBI OBUTH TIOABEPTHYTH MOP(POMETPHUECKOMY HCCIIEIOBAHUIO 10 METOANKE
[2]. U3mepsmu: Bec (T), miuHY Tena o CMHUTTY (CM), BBICOTY Tela (CM), IITHHY
TONOBHI (CM), AMHHY pbina (cM). BbuTH mpoaHaIM3UPOBAHBI MPHU3HAKU: YUCIIO
BETBHUCTHIX Jy4del B OpromHbX (P) u rpynaeix (V) IUIaBHHKax, 9UCIO Yenryit
OOKOBOI JITMHUM B COOTBETCTBUU C MeTOAWKOH [3]. HanmpaBneHHOCTh acHMMET-
PHH OIPENIeIISUI 110 BEJIMYMHE CPEJTHEr0 pa3iinyKs 3HAUYCHUH Ha IBYX CTOPOHAx
Tena (M0 METOY OIpEAeNeHHs Pa3HBIX CPEAHUX MPH KOPPEIUPOBAHHBIX BHIOO-
pax). anee pbIOBI OBUIH HOABEPTHYTH MOJTHOMY ITapa3UTOIOTHIECKOMY BCKPBI-
THIO 110 CTaHJAPTHOI MeToauke [4], ompesaeseHne — 1o crenraibHbIM padoTam
[5-71.

Bcero B Bogoemax Mcerckoro paifoHa HaMH OTJIOBICHO 5 aOOpPHTEHHBIX
BHIOB PHIO: TUIOTBA, OKYHB, CEPEOPSIHBIN Kapach, IIyKa, een. Takke B yJIOBax
MPUCYTCTBYET pbIba-BceneHel — potaH Perccottus glenii [5].

B pesynpTare MOIHOTO Mapa3sUTONIOTHUECKOrO BCKPBITHA PhIO ObuM 00-
Hapy>KeHbI Mapa3uTsl 7 BUIOB. OCHOBY mapa3uTodayHbl COCTaBIIAIOT JIMYNHKI
tpemaron Diplostomum sp., Tylodephys clavata, Opistorchis felineus, Metorchis
bilis, Paracoenogonimus ovatus, Ichtnyocoylurus variegatus u nuecron Triacno-
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phurus crassus. Yame Bcero Bcrpeuaercsi Diplostomum sp. — mapasut ria3, oH
IIPUCYTCTBYET y BCEX UCCIEJOBAHHBIX PBIO U 3TO €AMHCTBEHHBII BHUJ, KOTOPBIM
OKa3aJics WHBAa3HpOBaH poTaH. BRICOKHME IMOKa3aTeld MHBA3UPOBAHHOCTH PHIO
JHUIUIOCTOMYMaMH CBHJICTEIBLCTBYIOT O HEOIAaronpusATHON 3MN300TOIOTHUECKOH
00CTaHOBKE B MCCIICIOBAHHBIX BojloeMax. KpoMe Toro, 3To MOXKET CIIyKHUTh WH-
JUKAaTOPOM BBIPaXKEHEHHOTo Iporecca 3BTpodukanuu [§]. Haubonpmas skc-
TEHCUBHOCTh MHBa3uH Diplostomum sp. HaOMOJaeTCs B peKe y TUIOTBBI (69,2
%) , a B o3epe — y Kapacs (66,6%), HauMeHbIIasi 3apaKCHHOCTh — y POTaHa
(29,4%). Bricokuii npoueHT 3apaxkenus Tylodephys clavata B pexe Habmonaer-
cs1 y wioTBel (50%), B 03epe — y TUIOTBBI U Kapacs. Y IUIOTBHI U3 peKH HaOIoaa-
nock 3apaxenune Opistorchis felineus (62,5%), a BBIOOpKe Kapacs W3 PeKH IPH-
cytcrBoBan Metorchis bilis y 50,0% ocobeii.

VY Bcex BHIOB pHIO ONpenersui MoKasaresad (QIyKTyupyroumeld acHMMer-
pun. Hambosee BRICOKHI ypOBEHb (UIYKTYHPYIOMIEH aCHMMETPHH 3apeTruCTPUPO-
BaH y IUIOTBHL. B BEIOOpKe acuMMeTpryHBI 63% 0co0eii, cpeHee YHCIIo CIydacs
acummetpuu 0,8 Ha ocoOb. Ha Bropom mecte cTout okyHb — 55% 1 0,75 cooTBer-
cTBeHHO. B BBIOOpKE cepeOpsiHoro Kapacs acuMMeTpudHbl 45% ocobeid, Ha Kax-
IyI0 U3 KOTOPBIX MpuxoxuTcs B cpenHeM 0,5 ciaydaeB acumMeTrpun. Hanmensmme
MOKa3aTeJId aCHMMETPHH 3aperUCcTpUpPOBaHbl y potana — 11%. Pasnuna B yposHe
(IyKTyupyomeid acCUMMETPHUHY, a 3HAUUT U CTaOMIBHOCTU Pa3BUTHA Pa3HBIX BHU-
JIOB pBIO, OOYCIIOBIICHA Pa3MYMAMH B YCIOBHSAX SMOPHOHAJIBHOTO M PaHHErO
MOCTIMOPHOHAIBHOTO PAa3BUTHS BO BpeMs 3aKIaJKH M MOpPQOTeHe3a CTPYKTYp
HCCIICIOBaHHBIX NMPH3HAKOB [9]. BrIcOokHil ypoBeHb (IyKTYUpYIOMICH acHMMET-
puu B 1enoM y peid BogoemoB Mcerckoro paiioHa MOXHO OOBSCHHTH XHMHYE-
CKUM 3arpsi3HEHHEM aHTPOIIOTEHHOTO XapaKTepa.
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lCapaTOBCKI/Iﬁ rocyaapcrBeHHbll yHuBepcureT uM. H.I'. UepHbimeBckoro
2CapaTOBCKI/H71 rOoCyapCTBEHHBIM TEXHUYECKUN YHUBEPCUTET

MOJIYJHUPYIOIIEE BO3JEMCTBAE BBICOKOYACTOTHOI'O
SJIEKTPOMATHUTHOTI' O ITOJIAA HA CEPOBOJOPO/

AXTyanbHOH 3aaueil SKOJOTHH SIBJISICTCSl pa3paboTKa CHCTEM MOHHTO-
pHMHTa BO3JyXa B MECTaX MacCHPOBAaHHOTO BHIOpOCA CEPOBOIOPOJA - BBICOKO-
TOKCUYHOT'O Ta3a, BHI3BIBAIOIETO OBICTPYIO THOeNb 4YeloBeKa U >KUBOTHBIX B
koHIeHTparmu 1,0 Mr/n. 3HAYUTETHbHOE KOJMYECTBO s1a MOXET MOCTYyHaTh B
OKPY’KaloIlyIo Cpely U3 YCThsl CKBaXxHH (faBienue 1o 500 atm) u Tpybomnposo-
JIOB, OCYIIECTBIJIIOIIMX TPAHCHOPT Ta3a Ha ra3onepepadaThIBalONIMN 3aBOA
(maBnenne 10 200 at™). Bricokoe coneprkaHme CepoBOIOpOia B TUIACTOBOM Ta3e
(o 30 %) make P HE3HAYNTEIHHON aBapUH MOXET BBI3BATh B IIEPBbHIC CEKYH-
Il oOpa3oBaHue obnaka pasmepom a0 100-200 M ¢ KOHIIEHTpaLUEH CepOBOIO-
pozxa 15— 20 r/a’, mpu aToM B aTMocdepy MoxkeT mocTymuth 10 200 TOHH cepo-
Bozopoxa [1].

[NocnencTBUsAMN TIEPEHECEHHOTO HECMEPTEIBHOTO OCTPOTO OTpPABIICHUS
CEPOBOZOPOZIOM SIBIISIIOTCS HApyLICHHs BEreTaTHBHBIX pEaKkUWi opraHmsma,
CHIXKCHUE MHTEJUIEKTa BIUIOTH 10 claboyMmus M IICHX03a, Mapalidd, XpOHUYe-
CKHI MEHUHTHT, JXKeIyJOYHO-KHIICYHbIe 3a00JIeBaHMs, 3a00IeBaHNS JETOYHOM
CHCTEMBI, IUCTPO(Hs MUOKapaa U T.1. TakuMm oOpa3oMm, ake B CIydae OTCYT-
CTBHS JICTAJIBHOI'O MCXOAa OTPaBJIE€HHE MPUBOAUT K CTOMKON MHBATUAU3AIMU U
HOTepe TPYAOCIIOCOOHOCTH.

Panee ObUTO ycTaHOBIEHO [2], 9TO JUISI KaXKIOTO ra3a, BHE 3aBUCHMOCTH
OT €ro TPOLIEHTHOTO COJEP)KaHUS B BO3JyXe, CYLIECTBYET ONpE/e/ICHHAas MaK-
CHMaJbHas 4acTOTa IMOIJIOUIEHUS B MHIJ/UIMMETPOBOM JHMama3oHe 3JIeKTpomar-
HUTHOTO W3JIyY€HHS, YTO MOXKHO HCIIOJIB30BaTh B CHCTEMaX MOHHTOPHHTA BO3-
JyIIHOH cpenpl. Bpul n3ydeH BpalmaTenbHbIA CIEKTP CEPOBOAOPOAA B HANa30-
He yactoT 100 — 300 I'T'y mpu HOPMABHBIX YCIOBHSAX, ONpPEEICHbI 3HAUECHUS
MOJYIIMPHUHBl U WHTETPAIbHONM WHTEHCHBHOCTH JIMHUH PE30HAHCHOTO IIOTJIO-
IICHUS CEPOBOIOPO/IA, a TAKXKE 3P (PEKTUBHBIC PAANYCHl CTOIKHOBEHUH MOJICKYT
CEpOBOZOPOAA MEXIy COOOH M ¢ ra3aMu, BXOIIMMHU B COCTaB aTMOC(EpBHI.
Bb110 Moka3aHo, 4TO ¢ BO3pacTaHHEM KOHLIEHTPALUU CEPOBOIOPOIA MPOCIEKHU-
BaeTCs TEH[ICHIHMS CABUra pe30HAaHCHOM yacToTsl (168,7 I'T'r) B CTOpOHY MEHb-
mMX 49acToT. [IpudnHOI KpacHOTo cABHIa, MO-BHIMMOMY, SIBISIETCS 00pa3oBa-
HHE KBa3MyCTOWYMBBIX COEAMHEHHMH cepoBogopona. IlocnenHee mO3BONIMIO
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MIPEIOJIOKHUTh, YTO TPU PE30HAHCHOM TOTJIOMICHHH CEPOBOIOPOJIOM 3JICKTPO-
MarHUTHBIX KoJe0aHUI MUIIMMETPOBOTO JUana3oHa BO3MOXKHO 00pa3oBaHUE
JVMEPOB U IIOJIMMEPOB MOJIEKYJI Ta3a, 4YTO IPUBEICT K YMEHBIIECHHIO €r0 TOK-
CHYHOCTH.

Janee HaMu TPOBOAMIACH OLIEHKA TOKCHYECKUX CBOWCTB CEpOBOAOpPOIA
Ipy OOIy4YeHUH Ta3a 3JEeKTPOMATHUTHBIMU ITOJISIMH Pa3IMYHOIl AJTHHBI BOJIHBI
MIJDTIMETPOBOTO JAWarna3oHa. [Ipu 3TOM 4acTOTHI 3JIEKTPOMAarHUTHOT'O JTHAaria-
30Ha OBLTH BEIOPAHEI B IIpeesiaX MaKCHMyMa PEe30HAHCHOTO TOTJIOMICHHS.

HccnenoBanus MPOBOIWINCH B TAOOPATOPHBIX YCIOBUAX MPH TEMIIEPATY-
pe Bo3myxa 18-20 °C, otnocurenbHOl BraxuocTH 40-80 % NIpU CTaTUYECKOH
HMHTAISIIINOHHON 3aTpaBKe. B ombITaXx MCIIONB30BaICh MOJOBO3pENBIe Oecmo-
ponHbie Oenbie KpbICH Maccoit Tedaa 180-220 T B paBHOM COOTHOLICHUH IT0JIO-
BOM mpuHaIexkHOCTH. CepoBOAOPO] MOMyUall U3 TeHepaTropa, B KOTOpoM 6e3
JOCTyIa KUCIOPO/Ia U3 OKPY’Karomeil cpebl MPOTeKaIo B3anMOICHCTBHE Mapa-
¢uHa Cc KpHcTaTHYecKoi cepoid. [lodydeHHBIH Ta3, MpenBapUTEIBHO ITOJI-
BEprIuuiics BO3ACHCTBUIO 3IIEKTPOMATHUTHOTO MO Pa3IMYHON YaCTOTHI B Te-
yenune 1,5 yaca, B HEOOXOOUMOM O0BEME MOAABAJIICS B FEPMETHUHYIO Kamepy
o6vemMoM 24,0 11 ¢ coAepKaNTUMICS B HEH MTOJOTBITHRIMHU JKUBOTHBIMH. [lapa-
METPBI TOKCHYHOCTH OICHUBAINCH PACUETHBIM METOAOM C YIeTOM BPeMEHH Ha-
CTYIUICHHS. MHIUBHUIYaJbHOTO JETAIBHOIO MCcXofa. Pe3ynpTaTsl UcCIe 0BaHUH
MIpeCTaBICHBI B TaOMIHIIE.

MHransiuoHHast TOKCHYHOCTB CEPOBOJIOPO/IA, oBepriuerocs Boaeicreuo OMII,
JUTs OEITBIX KphIC

Yacrora OMII, I'T'g Ctso, meMun/n
KonTpons 16,0 (13,3.... 19,2)
130,0 17,3 (14,4... 20,8)
144,0 30,4 (25,3...36,5)
151,9 60,8 (50,7...73,0)
161,1 58,0 (48,3...69,6)
167,1 72,6 (60,5...87,1)
174,0 56,0 (46,7...67,2)
178,0 30,0 (25,0...36,0)

Kak cnenyer U3 maHHBIX, IPEJCTABICHHBIX B TabiuIle, MapameTpbl TOK-
CUYHOCTH CEpPOBOJOPO/Aa B 3HAUYMUTEIBHOM CTENEHH 3aBUCAT OT BO3JEHCTBUA
AJIEKTPOMATHUTHOTO TI0JIS, B YACTHOCTH OT €TI0 YaCTOTHBIX XapaKTepucTuk. [1pu
9TOM TOKCHYHOCTh Ta3a CHI)KAeTCS IMPH MPEIBAPUTEIBHOM €ro OOJy4YeHUH B
nuanazone ot 130 I'T'u u gocTuraeT cBOEro MUHMMAaIbHOTO 3HAYEHHSI TIPU Yac-
tore 167,1 I'Tu. lanpHeiimee yBemudeHWe YacTOTH OOIyUeHHS MPHUBOIUT K
YCHJICHUIO TOKCHIECKUX CBOHCTB.

U3 pucyHka BUAHO, YTO HAHOOJbIIEE CHUKEHUE TOKCHYHOCTH CEPOBOJIO-
polla POUCXOANT TPU BO3JEHCTBHM HA Ta3 AJIEKTPOMArHUTHOTO M3JIyYCHHUS B
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YaCTOTHOM JHAIa30He, B KOTOPOM Sa(I)I/IKCI/IPOBaH MaKCUMYM PE30HAHCHOT'O MO~
TJIOMICHUS €r0 MOJICKYJI.

1.

xoadd. morm, 11
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Yactora, [T

-19 4

3aBUCUMOCTH K03(1)(1)I/ILII/I€HT3 TIOTJIOLIEHUS CEPOBOAOPOJAA U €ro CpCHHCHCTaHLHOP’I
KOHUCHTPAUU IJIA KPBIC OT YaCTOTHI DJICKTPOMAarHuTHOTO U3JTy4YECHUA

Takum 06pa30M, HaMH YyCTaHOBJICHO, YTO BO3JICHICTBUE Ha CEpOBOAOPOS
MWUIUMETPOBOIO0 M3JTYUYCHUSA HA YaCTOTaxX MaKCUMaJIbHOTO IIOIJIOMICHUA ra3a
NOPUBOAUT K 3HAYUTCIBbHOMY CHHXXCHHIO €0 TOKCUYHOCTH. 910 DOATBCPIKAACT

MIPEIoNIOKeHHE 00 00pa30BaHUM TUMEPOB W IOJIMMEPOB MOJICKYJ Ta3za MO
Bo3neiicTBueM OMMU.

Jlureparypa

1. Jlazapes, H.I' Bpenusie BemiecTa B IPOMBIIUIEHHOCTH: CHPABOYHUK JAJI XUMHKOB,
umkenepos u Bpaueid / H.I'. Jlazapes. B 3-x 1.- JI., Xumus, 1977. -T.3. -608 c.

2. Hukonaes, B.B. B3aumozeiicreue CBY u3myuenus ¢ ra3aMu Ha pe30HaHCHBIX 4acToO-
Tax MOJIEKYJ M BO3MOKHOCTb PaJMOJIOKAIIMOHHOIO MOHUTOPUHIa XMMHYECKOIO CO-

CTaBa HIKHUX CJIOEB aTMoc(epsl: AuC.... KaHj. ¢us.-mar. Hayk / B.B. Huxomnaes.
CT'Y, Capartos, 2000. — 119 c.
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W.IL. Bessep6nan'?, JI.C. Bysoaesa', H.I'. Jluteunosa', A.B. Jlersaruna’

' TanbHeBOCTOUHBIIT roCylapCTBEHHBIN YHUBEPCUTET, I'. BiiaguBocTok
*MopcKoii roCyIapCTBEHHbII YHHBEPCHTET
nM. aamupana .M. Hesenbckoro, r. Baraausoctok

MPOBJEMA MUKPOBHOJIOTMYECKOT'O 3ATPSI3HEHUS
MOPTOBBIX AKBATOPHIA, TOCTYMNAIOLIEIO C BAJIIACTHBIMH
BOJIAMH CY/]IOB

IIpoGiema aHTPOMOTEHHOTO 3arpsisHeHus: MUPOBOTO OKeaHa U, B MEPBYIO
ouepeib, BBICOKOMPOIYKTUBHBIX MPHOPEKHBIX BOI, SBISETCS OIHOW W3 TJIO-
0aJpHBIX SKoNormYeckux npobiem. bomee 30 % ot oOmiero odbema Becex MO-
CTYHAIOUINX B MOPCKYIO CpPEIy 3arps3HSIONINX BEHIECTB MPHXOJUTCS Ha OO
MOPCKOTO TpaHcmopTa. Hapsimy ¢ XHMMHYecKHM 3arps3HEHHEM 3HAUYUTEIbHYIO
OIMMACHOCTH JJISI MOPCKOH Cpenbl MPEICTaBIseT OMOJOTHYECKOE 3arps3HCHHE.
Exeromao Mmopckue cyna mepeBo3sat 6onee 10 Mipa. T BomsHoro 6amnacta (bB),
C KOTOPBIM B HOBBIE MECTOOOWTaHMS €XeTHEBHO MHUTpupyioT 6onee 3 000 Bu-
JIOB Pa3IMYHBIX OPTaHU3MOB.

B cynoBeix OannacTHBIX TaHKaxX B COCTaBe OajsIaCTHOM BOJBI, OCAJKOB
i OUOTIEHOK, POPMHUPYIOIIUXCS Ha BHYTPEHHEH MOBEPXHOCTH EMKOCTEH MO-
I'yT OBITh TPAHCIOPTUPOBAHBI OAKTEPHU, MPEICTABISIONINE PEATbHYIO WX TO-
TEHIUAIBHYIO YTPO3y UL 30POBBS JIFOJICH U )KUBOTHBIX. O BRICOKOW MOTCHIIN-
AIIFHON OIMAaCHOCTH MUKPOQIIOPHI, TPUBHOCUMOM B MMOPTOBBIC AKBATOPUHU TaKHM
00pa3oM, CBHACTEILCTBYIOT (DakThl oOHapyxeHUss B 1991 T. TOKCHUTEHHOTO
mTamma Vibrio cholerae O1 B GannacTHBIX BOJIaX CYJIOB, IPUOBIBIINX B 3aJIMB
Mob6wun, CIIIA u3 paiiona smuaemun xonepsl B FOxHo#I AMmeprke. HeomHokpat-
HO TaKXe COO00INanoch O HAXOXKICHUU U BHICOKOW BBIKHBAEMOCTH MAaTOTEHHBIX
U YCJIOBHO-TIATOT€HHBIX OakTepuii B mpobax bB [1, 2].

Jns perynupoBaHusi MpoOJIEMBI MEPEHOCa YYXKEPOJHBIX BUIOB OpPTraHM3-
MoB ¢ bB pa3paborana Mexaynaponnas KoHBEHIS 0 KOHTpOJIE CYJOBBIX Oa-
JIACTHBIX BOJ M OCAJKOB | yrpasieHuH umu 2004 roga, KoTopas yKe IMOJIrcaHa
HECKOJIBKUMH cTpaHaMu. B cooTrBeTcTBrM ¢ KOHBEHIME! ¢ MOMEHTa BCTYIUICHHUS
ee B CHITy IIpeayCcMOTpeH KOHTpouk bB cyZoB B mopTax 3axoxa Ha MpeaMeT MpH-
CYTCTBHUSI OIIACHBIX OPTaHM3MOB, B YAaCTHOCTH HEKOTOPHIX BHIOB OaKTepHid-
HWHIUKATOPOB CAHUTAPHOTO COCTOSTHHS CPEbl M TTATOT€HHBIX IITAMMOB.

B mopt BrnaguBoctok exeromgno 3axoaar 6onee 5000-6000 cynos. [Topt
MMeeT MPEUMYIIECTBEHHO SKCIIOPTHYIO HAMPABIEHHOCTh B TaKue ONM3IeKaIIe
ctpans! kak SInonus, Kurait, IOxnas Kopes, u 3amena bB Ha rpy3 npousBoaur-
Csl B aKBaTOPHH IMOPTA. YUHUTHIBAs 3HAYUTCIBHYIO MOTCHIMAJIBHYIO YIPO3y IIe-
peHOCa omacHBIX opraHu3MoB ¢ bB, Oputa mocTaBiIeHa 3a1a4a MPOBECTH MHUKPO-
OMOIIOTHYECKYIO OICHKY KadecTBa BB cymoB, paboTarommx Ha Hanboiee WH-
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TEHCUBHBIX CYJIOXOJHBIX JIMHUSAX — B KuTail u SImoHwro, 1 ONpenennTh YUCIICH-
HOCTh CAaHUTAPHO-TI0KA3aTEIbHBIX MUKPOOPTaHHU3MOB.

Pe3ynmpTaTl MOHHTOpHHTA MOKAa3alH, YTO OOMIasg YHCICHHOCTh TeTepo-
TpoHBIX OakTepuil B 0AJUTACTHBIX BOJAX, 300p KOTOPBIX MPOBOAMIH B IIOPTaX
Jlynkoy u Jlalimxoy 3anuB JlaibkoyBans (Kurait), XKéntoe mope, Obla B mpese-
nax 10°~10* kn/mr (tabm. 1), 9TO COOTBETCTBYET YMEPEHHOMY yPOBHIO 3arpsi3-
HeHus. B aT1oT ce3on uncnenHocts KOE rerepoTpodHbIX OakTepuii B TOYKE MO-
HUTOPUHTA, Ky/ia IPOU3BOIUTCS cityck BB, nocturana naxxe 00JIbpIINX 3HAYCHUI
10*-10° x1/mn. OnHokpatHoe yBenuuenue unciennoctn KOE reteporpodmbix
OakTepuil Ha MOPAIOK, UTO YKa3bIBAET HA 3arpSI3HEHHOE KaueCTBO BOJBI, OBIIO
obHapyxeHO B BB B mroie, ogHaKo 3TO MOXeET OBITh OOBSICHEHO M CE30HHBIM
BCILJIECKOM YHCIEHHOCTU OAKTEPHil.

Ta6mmma 1
Yucnennocts KOE 0akrepuii (ki1/Mi1) B mpobax BBl U3 OaJUIaCTHBIX TAHKOB
TaHkepa«Minotaury, npubsbiBmero u3 Kuras B mepuon maii — ceHtssops 2008 T.

29.05 10.06 22.06 04.07 19.07 29.07 11.08 23.08 05.09
A A A b* B A r# A b

G5+ | 1,7+ | (72 | 88+ | 89+ | 38+ | 42+ | 32+ | 37+
0,2)x10°| 0,3)x10* | 0,1)x10° | 0,5)x10" | 0,2)x10° | 0,4)x10° | 0,3)x10° | 0,3)x10* | 0,5)x10°

@2+ | 50+ | G2+ | 5+ | (12+ | @2+

2 - - - 0,3)x10° | 0,1)x10 | 0,1)x10 | 0,1)x10 | 0,1)x10 | 0,1)x10°
3 - - - 20 5 - -
4 _ _ _ _ _ _ _

Ipumeuanue: KonmyectBo KOE 1 - retepoTpodHBIX MUKPOOPraHU3MOB; 2 — OaKTepHil rpyI-
nel kumeynoit nanouku (BI'KIN); 3 - Escherichia coli; 4 - Enterococcus faecalis |

Ioprsl Kutas, orkyna npu6slt tankep: A — JIynkoy; b — SAnwkoy (p.Anussr), B — Jlaitkoy;
I' — HantoH (p.SIHu3el); * — 3amena BB nponsBeneHa B OTKPBITOM MOpe

B mpobax BB Tankepa, mpuOBIBIIEro W3 IOPTOB, PACIIOJIIOKEHHBIX Ha
p. SIHIBEL, ¢ TOCIEnyIOmEeH 3aMEHOH 3Toro Gamuiacta B OTKPBITOM MOpE, B HIO-
ne-aBrycre 2008 r. BeIIBIsIAack Oonee Bhicokas unciieHHOCTh KOE rerepo-
Tpo(HBIX OaKTepuii, KOTOpas U3MEHsUIACh B IHATIA30HE 10°-10° /M. MoxHO
MIPEIONIOKUTh, YTO 3aMeHa Oayiacta He MPOU3BOIMIACH MO0 ObLIa TPOU3Be-
JicHa He TOoJHOCThI0. Kpome Toro, oOHapykeHa 3HAYMTENbHAS UHCICHHOCTB
GakTepuii rpymnsl kuuredroit mazouku (BIKIT), Gomee 10° xn/mn (mpo6a ot
04.07.2008), uTo HE COOTBETCTBYET CAaHUTAPHBIM TpeOoBaHISIM. bakrepuu 3Toi
TPYIIIB SBISIOTCS WHAWKATOPaMH CAHUTAPHOTO COCTOSHMS BOJ, OTHOCATCS K
YCIIOBHO-IIATOT€HHOW MUKpPO(IIOpe M MOTYT CBHIETEIILCTBOBATE O 3arpsS3HCHUH
KOMMYHaJIbHO-OBITOBBIMH CTOKaMH. EMHNYHBIE OaKTEPHU ITOW TPYIIIBI BBISB-
JISUTNCH B TIOCJIEAYIONMX Mpo0ax, 9TO MOXKET yKa3blBaTh JINOO HAa BBDKUBAE-
MOCTb ¥ COXPaHCHHE ITaMMOB B 0a/UIaCTHOM TaHKE, T.K. TIOJHOM CMEHBI Oasuia-
CTa U OYUCTKH TAHKOB OT OaKTEpHil JOCTUYL HEBO3MOXKHO, JIMOO HA MOCTYILIE-
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HUE THX OaKTepHii mpu 3adope OatacTa B MOPTax CICIYIOUINX 3aX0J0B TaHKE-
pa. bonee BeposTHBIM MOXET NPEACTABIATLCS MEPBBI BapuaHT. B mpobe, oto-
OpaHHOW B CEHTAOpe, KOIMYECTBO KOIM(POPMHBIX OakTepHil OBIJIO TakXke cTa-
OUIBHO BHICOKUM Gonee — 10° ki1/Mi1, ipu 061eM cHibkeHnHd ancienHoctn KOE
reTepoTpoOB 0 YPOBHS, COOTBETCTBYIOLIETO YMEPEHHOMY 3arps3HEHHUIO BOI.

DHTEPOKOKKH KaK WHIMKATOPBI CBEKETO (heKaITBLHOTO 3arpsi3HEHHs B IIPO-
aHAJTM3UPOBAHHEIX MIPOOAX HU pa3y HE BBIABJICHBL.

B mpobax OammacTHBIX BOX, 3a00p KOTOPBIX MPOU3BOMWIICS B IOPTax
Snonuu, yncnennocts KOE rereporpodubix Gakrepuid Obuia Ha 1-2 mopsika
HIDKE, YeM B aHAJIOTHYHBIX IIpobax TaHkepa «MHUHOTaBp», paboTaromero Ha Ku-
TaHCKO-POCCHIICKOM JIMHHMH, U W3MEHsUIach B auanasone 10°—10° ki/mi. Bakre-
pHUH TPYIIIBI KAIICYHOH MallOYKH U (heKaIbHBIC CTPEITOKOKKH HE OOHAPY KEHBI
HU B OJHOH mpoGe (Tabi. 2).

Tabmuma 2

Yucnennocts KOE 6axrepuit (k31/Mi1)B pobax Bojbl M3 0aJUIACTHBIX TAHKOB TaHKepa
“Sunrise Wisteria”, mpu6sIBirero u3 SIoHUH B epro]| aBrycT — HOs6ps 2008 .

17.08; 1

05.09; E

12.09; 5K

17.11; 1T

(3,7+0,3)x10°

(2,9 £ 0,4)x10°

(1,8 £0,1)x10°

(2,7£0,1)x10°

1
2
3

4

Ipumeuanue: Konuectso KOE 1 - retepoTpodHbIX MUKPOOPraHU3MOB; 2 — OaKTepHii rpy1-
nel kummeunoit nanouku (BI'KIN); 3 - Escherichia coli; 4 - Enterococcus faecalis |
[opter SInonun, otkyna npuosnt taakep: [l — Kaacaku; E — Munymmma; JK — MBakyHu.

Takum o6pazoM, MukpobOuonornueckuid aHanuz BB cyaos, peryssipHo
nmpuOBIBaronMx B mopT BraanBoctok u3 crpan ATP, mokasanx BO3MOXKHOCTH ITe-
peHOCa MOTEHIMAIBFHO OMTACHOW MUKPO(IIOPHI, B YACTHOCTH IITAMMOB OakTepHit
TPYNNbl KUIIEYHOM MalOYKH, B KOJIMYECTBE, MPEBBIIIAIONIEM HOPMATHUBHBIE
TpeboBanus [3]. AHanorumuHble JaHHbIe ObUTM TMOMydeHbl B 2007 T. Takxke Ay
CynHa, paboTaromiero Ha POCCHHUCKO-KUTAMCKON JwHWU [4]. YCTaHOBICHHBIC
(akTHl ONMpenesFoT HEOOXOMUMOCTh NAbHEHIIEro MOHUTOPHHTa U Oojee je-
TaJIbHOW XapaKTEePUCTHKH OAKTEpUid, IEPEHOCUMBIX C CYI0BBIM OaJJIaCTOM.

Pa6oTa BIMOTHEHA IpH (PUHAHCOBOM MOAJEPKKE PErHOHANBHOIO MPOEK-
ta APN ARCP2007-12NMY (MucTuTyT OHONornn Mops JIBO PAH, pykoBo-
qutenpb noanporpaMmel AFO. 3BAruHIEB) U PH YaCTHYHON (PUHAHCOBOW IOJ-
nepxkke mpoekra 51.41 ABIIT «Pa3BuTre Hay4HOTo MOTEHIIMAA BBICIIEH IIKO-
ey MunucTepcTBa 00pasoBanus P®, rpanta HayuHo-00pa3oBaTelbHOTO TEH-
Tpa «Mopckas 6uortay JIBI'Y (2009-2010).

ABTOpBI BRIpaxaoT npusHarenbHocTh MLA. Kamuny u A.1O. 3Bsrunue-
BY, OpraHu30BaBIIUM MOHUTOPUHT BB cyn0B B nopty Brnagusocrok.
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E.A. Benosa, M.B. CynpyHx
I'ponHeHckuil rocynapcTBeHHbli yHUBepcuTeT uMeHu SJHku Kynainel, benapych

OIIEHKA COCTOSIHUS TIOYBEHHOT O ITIOKPOBA IMOMMBI PEKHA
IF'OPOAHUYAHKHU

B Hacrosiiiee Bpems, B CBSI3U C MHTEHCUBHBIM BO3/€HCTBUEM UEIOBEKA HA
MIPUPOAY, PE3KO MOBBICHICA MHTEpEC K COCTOSHMIO OKpYXKaromel cpeisl, U B
YaCTHOCTH YCHJIEH KOHTPOJb 32 COCTOSIHHEM II0YB, YTO OCOOEHHO aKTyaJbHO
JUISL IPOMBILUIEHHON U peKpealioHHON 30H TOPOAOB.

HarnmonanpHas nporpamMa pa3Butus typusma Pecnyonuku benapych Ha
2006-2010 roms! mpegycMaTpUBaeT JaJbHEHIIYI0 PEKOHCTPYKLHUIO pyciia peKd
Tl'opoguunuanku u BoccranoBienue «llIBeinapckoil noauusy. OxugaeMbIM pe-
3yJbTaTOM JaHHBIX MEPONPUSATHH SIBISETCS BOCCTAHOBIIEHUE MPUPOIHOrO 00B-
ekTa. /{75 OLIEHKH SKOJIOTHYECKOTO COCTOSHHSI MOYBBI B paMKaX BOCCTaHOBJIE-
Hus «llIBeliniapckoll JONMHBY OBUTH TPOBENEHBI HCCIEIOBAHMS TOPOJCKUX
TOYB MOWMBI p. ['OpoTHUYAHKH.

B nmanHOI# paboTe MpeacTaBiIeHbl HEKOTOPBIE (PH3UKO-XHMUYECKUE Xapak-
TEPUCTHUKHU TTOYBEHHBIX 00pa3IoB, OTOOPAaHHBIX HAa 6 KIIFOYEBHIX YJacTKax IOH-
Mbl peku ['oponHuuanku B TedeHue Tpex ce3oHoB 2007 u 2008 romos. [Ing
OLICHKH COCTOSIHUS TIOYBHI OBLIIM MCIOB30BaHbI CTAaHIAPTHBIC METOAUKH: OTOOD
cpeaHell IpoOB! OYBHL; ONpeeNieHHe BIaXKHOCTH; CyXOr0 U MUHEPaIbHOIO CO-
craBa; pH cosneBoil U BOJHOW BBITSKKHM ITOYBBI; U3yUYEHHE MEXAHUYECKOTO CO-
CTaBa; KOMILJIEKCOHOMETPHUYECKOE OIPENENIEHUE KaJbLUs U MarHus IpoBOJU-
nock B coorBercTBuM ¢ CTh UCO u I'OCT.

B xone uccnenoBanus HaMu OBITM OTOOPaHBI 0OPA3LbI TOUBHI C ITyOHMHBI
0-15 cm, T.K. GONBPIIMHCTBO BHIOPOCOB TOKCHYHBIX COCAMHEHHH B TOPOJICKYIO
Cpely cOCpeOTOYNBAIOTCS Ha IOBEPXHOCTHU IOYBBI, I'/I€ IPOUCXOANT UX MOCTE-
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NICHHOE HaKOIUICHWE, YTO MPHUBOJAUT K HM3MEHEHHIO XMMHUYECKHX M (DU3HKO-
XMMUYECKUX CBOMCTB CyOcTpara.

OmnpeneneHne MEXaHHYECKOTO COCTaBa II0KA3alo, YTO I0YBA MOYTH HA
BCEX KJIOUEBBIX y4acTKax CYTJIMHHCTas U TOJIBKO Ha KIIIOYEBOM ydacTke 3 Cy-
necyaHas.

BnaxxHOCTb MOUBEHHBIX 00pa3IOB Koyebanach B HEOOIBIIOM JHAMa30HE
—ot 1,5 no 10,67 % Ha pa3HBIX KIIOUeBBIX ydacTKax. ComeprkaHue BiIaru ObII0
Bblle BecHOH u setoM 2007 roga u B 2008 roxy BECHOM, 3TO CBA3aHO C MOBBI-
LIEHHBIM KOJH4YecTBOM ocaakoB. Kpome Toro, B 2008 rogy paGoTHHKaMHU KOM-
MYHAJIBHOT'O X035HCTBa MPOU3BOIIIOCH ITOCHITIAHNE IPHBO3HOTO TPYHTA BAOJb
pexu. Iloaceinmanve MoYBBbI, MO-BUAMMOMY, U3MEHMIIO BIIArOEMKOCTH T0YB Ha
HEKOTOPBIX KIIOUEBBIX ydacTKax. ECIIM cpaBHHMBaTh KIIIOYEBbIE Y4YacTKH, TO
HanOoMbIICH BIArOeMKOCThIO 00ONajanga IMOYBa Ha KIIOUEBBIX ydacTkax 4 u 5,
HauMEHbIIEH — KJI0YEBOM ydacTOK 3, T.K. IO MEXaHMYECKOMY COCTaBy IOYBa
9TOr0 y4acTKa SIBJIAETCS CYNECHIO, T.€. HAaUMEHEe 3a/1ePKUBAET BIIAry.

KonuuecTBo BOAOPacTBOPUMBIX BEIIECTB (OPraHMYECKUX U MHHEpallb-
HBIX), ONpEeNesieMbIX METOJOM BOAHBIX BBITSDKEK, KOJebamochk B Ipeienax oT
0,25 no 6,03 % 1o pa3HbIM KJItOUEBBIM yuyacTkaMm. ColeprkaHue BOIOPaCTBOPH-
MBIX BEIIECTB B II0YBE OBUIO JOBOJILHO BEJIMKO HA KJIIOYEBBIX y4acTKax 2 u 6.
Ha xirogeBoM yuacTke 3 cojepskaHHe BOJOPACTBOPUMBIX BEIIECTB HAaUMEHb-
IIee, 94T0o CBA3aHO C MEXaHWYECKUM COCTaBOM ITOYBHI, T.K Ha JIETKHUX IOYBaX (B
HallleM Cllydae CYIecYaHOW) BOAOPACTBOPUMBIE IEMEHTHI MOTYT YaCTHIHO
BBIMBIBATHCS OcafkaMu. Ecay cpaBHHMBaTh CE30HBI, TO HaUMEHBILEE COJEPIKa-
HHUE BOJOPACTBOPUMBIX BEIECTB BBIABICHO BecHOH (kak B 2007, tak u B 2008
roAax), 9TO CBSI3aHO C MHTCHCHBHBIM BBHIMBIBAHHEM STHX BEIIECTB TAJIBIMU BO-
JaMH.

ITo xonu4ecTBy MMHEpPAIBHOIO OCTAaTKa CYAAT O 3aCOJIEHHOCTH MOYBHI.
[TouBa Ha KJTIOYEBBIX y4yacTkax 1, 3, 4 sBiseTCs HE 3aCOJICHHOM, T.K. COJIEPKHUT
menee 0,3 % couei (k Macce cyxoit mouBsl). [Tousa, conepxamas ot 0,3 10 1 %
coJsieif (K Macce cyxoil o4BEI) sBIsieTcs ciabo 3acojieHHOI (TTouBa Ha KIrode-
BBIX y4acTKax 2, 5 u 6).

ITouBbl uccileayeMON TEPPUTOPUM UMENIU KHUCIYIO0, HEUTPaIbHYIO M Ile-
JoyHyto peakuuto: pH uzmensuics ot 5,7 10 9,2. Beicokyto Ie104YHOCTE FOPO-
CKUX MOYB Ha HEKOTOPBIX KIIFOUEBBIX y4acTKaX MOXKHO CBS3aTh C MONAaJaHUEM B
HUX 4epe3 MOBEPXHOCTHBIN CTOK M JAPEHaKHBIE BOJBI MPEUMYILECTBEHHO XJIO-
PHUIIOB KallbliM M HATPHs, a TaKKe APYTMX COJeH, KOTOPBIMH IOCHINAIOT TPO-
Tyapbl U 10pOrH 3UMOiL. [Ipyroil Npu4MHON SABIAETCS BHICBOOOXKICHNE KaIbLUs
oJ AeUCTBHEM OCAJKOB U3 Pa3IMUHBIX 0OJOMKOB, CTPOMTENBHOIO Mycopa, Lie-
MEHTa, KUPIHUYa, IMEIOIINX IIEIOYHYI0 PEaKIIHIO.

JlokazaHO, YTO TOKCHYHOCTb PEAKLIUU MOYBEHHOM Cpebl HACTyHaeT Mpu
3HayeHuu pH Hwxke 4,3 — 4,5 u Beie 8 — §8,5. Ilpu CUIBHOKUCIION WK CUITBHO-
LIETI0YHON peaKIMy MUTATEIbHOTO PacTBOpa y PacTeHHH MPOUCXOJUT Hapyllle-
HHE MOHHOTO paBHOBecHs. IIpM MOCTYIIICHNH KaTHOHOB BOJOpOJa depe3 Kop-
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HEBYIO CHCTEMY PAaCTCHHUI B M30BITOYHOM KOJHYECTBE MPOHCXOAUT HAPYyIICHUE
psina GpepMEeHTaTUBHBIX MTPOLIECCOB, a TAKKe OSIKOBOrO M YIIIEBOAHOIO OOMEHA.
pH mouBeHHOM BBITSKKHM M3 00pa3IOB MOYBHI OTOOPAHHBIX HAa KIIIOYEBBIX yda-
cTKax 2, 3 u 4 gerom 2008 roma Oblia BhIMIE 8 U MPOSABIIsIIA HANOOIBIIYIO TOK-
CHYHOCTb.

PacTenus no-pa3sHoMy OTHOCATCS K KUCIOTHOCTH nouB. HanbGonee 6maro-
npusATHOM, 1o naHHBIM KenpoBa-3uxmaHa, peakuueid MOYBEHHOW CpEIbl It
KYJNBTYPHBIX PacTeHHH (M U pacTeHHH TOPOACKHUX Ta30HOB, B TOM YHCIIE) SB-
nsercs pH BoxHOM BHITSKKM 6,2 — 6,5 unu pH coneBoil BbITsKKH 5,6 — 5,8.
Hame nccrnenoBanue mokasano, 4YTO Ha BceX KIIFOUEBBIX ydacTKax M BO Bce ce-
3oubI 2007 u 2008 romoB 3HaueHus pH BOHOM U CONIEBOI BHITSKEK 3HAUUTEb-
HO Ooxpmie. Ilo cremenum kuciotHocTH MOYBHl (pHkc)) mompasnensioTcs Ha
TPYyNIBl OT CHJIBHOKUCIBIX OO0 IIETOYHBIX. IT0UBBI BCeX KIIOYEBBIX y4YacTKOB
MOKHO OTHECTH K 6 TpymIie, T.e. TOYBHl HelTpaibHble (pH coeBO# BBITSKKI
Oosbine 6,1), HCKITIOYCHNUE COCTABJISIOT KIIOYeBbIe ydacTku 1 1 4 (Ha mepBoM
pH = 5,3 — nmouBa cnabokucnas, Ha BTopoM pH=8,1 — nouBa menouxas).

[TonsATHE «OMTUMANBHAS PEAKIHS CPEABD» HOCHT OTHOCHTEIBHBIA Xapak-
Tep W IS Pa3IMYHBIX ITOYB XapaKTePH3yeTCs pa3lIW4HBIMH BelWduHamu. Ha-
npumep, mo B.beprmany mis nerkux cyrmuHKOB pHgc) JomkHA OBITH B ITHAra-
30He 6,3 — 6,7, a ans cymneceit 5,8 — 6,2. B pe3ynbraTe Hamero ucciaeI0BaHUs
MBI ONPEACTHIN, YTO Ha BCEX KIIFOYEBBIX yYacTKax He MPOCIEKHUBACTCS 3Ta 3a-
KOHOMEPHOCTB, a /Ui 1 M 6 KIIFOYEBBIX YYaCTKOB «ONTHUMAaJIbHAsI peakius cpe-
JIbD» XapakTepHa ToJbKo jJetoM 2008 roaa.

Ompenenenne Ca®" n Mg®" sBIseTCS BAKHBIM STAIIOM ONpEeTeHHs (H-
3UKO-XMMHUYECKUX CBOUCTB MouBHl. CojepikaHHe BOIOPACTBOPHMOTO KabIIUSA
K0J1e0aJIOCh IT0 BCEM KITFOUEBBIM ydYacTkaM B auamazoHe oT 0,64 mo 2,16 mr-
5kB./100 r mouBsl, a BogopacTBopumMoro maraust ot 0 no 1,8 mr-sks./100 r mou-
BBl. B pesynpTaTe mpoBENEHHOIO HMCCIICAOBAHUSA OBUIO BBIIBICHO, YTO HU3KOE
conepxkanne Ca’ u Mg®" mpuxomutest Ha neto 2008 T8, @ YBEIHUCHHE — BEC-
Hoit 2008 rona. BomopacTBOpUMBIX COSTMHECHUI KaJIblUs 3HAYUTEIEHO OOJIBIIIE,
9eM BOJOPAaCTBOPUMBIX coeAuHeHMH MarHus. CymMma OOMEHHBIX KaldbLUs U
MarHusi COCTaBHJIA B CpeaHeM OKouio 2 Mr 3kB/100 I mOYBEI, 4TO TOBOPHUT O He-
HACBHIIIEHHOCTH IT0YB OCHOBAaHHUSAMHU.
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B.1. Becnanos, A.C. 3apyuxkas
PocToBCcKkuii rocyjapCTBEHHBIN CTPOUTENIBHBIA YHUBEPCUTET

COBEPHIEHCTBOBAHME METO/JVKH BEIEOPA
BETPOYCTAHOBOK /1151 ABTOHOMHOI'O SHEPTOCHABKEHUS
OBBEKTA (KIJIOI'O JOMA)

Bb160p onTHManbHOrO AJIsl KOHKPETHBIX YCIOBHI THIIA BETPOYCTAHOBKH
(BOY) mpencraBister co0oi AOCTaTOYHO CIIOXKHYIO 3a/1ady, T.K. 3aBHCUT OT
MHOKECTBA MapaMETPOB. B CBsI3M ¢ 3THM CyLIECTBYIOT Pa3iIH4YHBIC METOIUKH
BEIOOpa IS pa3sHBIX YCIOBHU 3HeprocHaOkeHus [1,2]. ABTopamu mpeanoxeHa
MeToArKa BeiOopa BOY mis anekTpocHaOxeHHs KUIOTO JoMa IIPU ero 3aiaH-
HOM MECTONOJOXeHHH. MeToauka Oasupyercs Ha OOIMIEH KiIacCHpUKAIH
BOYV, sBisercss 0000IEHNEM yKe U3BECTHBIX PAacueToOB, OCHOBBIBACTCS Ha all-
TOPUTMHYECKOM TPHHIIMIIE TOCTPOCHUS ISl 0OECIICUeHNs] YHUBEPCATIBHOCTU |
BO3MOKHOCTH HCIOJIB30BaHMSA CPEICTB BBHIYMCINTEIBHON TEXHHUKH IIpU e€ pea-
JU3aIAN.

Jnst GopMupoBaHHS METOAMKH MPEATIOKEHO CHCTEMaTH3UPOBATh UCXO/I-
HBIE IaHHbIE, I0JIOKCHHBIE B OCHOBY BBIOOpPA, B COOTBETCTBYIOIIUE OJIOKH.

Ha mepBom sTame BbiOopa yCTaHOBKM ONPENENSIOT reorpadudeckoe pac-
TIOJIO’KEHUE 00BEKTa (KUIIOTO I0Ma) U MPOBOJAT aHAIN3 KIMMAaTHIECKHUX YCIIO-
BUI MECTHOCTH JUISl YCTaHOBJICHHS LIEJICCOOOPa3HOCTU HCIIOIb30BaHUS pecyp-
COB JIaHHOTO HMCTOYHHMKA HETPAAUIMOHHOW 3Hepruu. s sToro ¢GpopMupyror
610K reorpadUIecKuX XapakTepucTHK (070K 1), B KOTOPOM yKa3BIBAIOT paiioH
pacronoxeHns 00beKTa U reorpaduieckne KOOpIUHATHL [Ipy 3TOM y4UTHIBAaIOT
penbed MECTHOCTH (OTKPBITOCTh TEPPUTOPHHM). 3aTeM (POPMHUPYIOT OJIOK KiINMa-
TUYECKUX XapaKTepUCTUK (OJIOK 2), B KOTOPOM OTOOpaKaroT JiBa IMapameTpa, B
HanOOJbIIeH CTENeHN BIMSAIOMMX Ha IIeJIecO00Pa3sHOCTh HCIONB30BAHUSA Ha
JaHHOM TEPPUTOPHUU SHEPTHU BETpa: CPEAHETOAOBYIO CKOPOCTh BETpa W Ha-
IIpaBJIECHUE BETpa.

Crenyromuii 3tan Beidopa BOY — onmcanne napameTpos 3a1aHHOTO 00B-
€KTa JJICKTPOCHAOKEHHS, T.€. CO3/1AI0T OJIOK CTPOUTENLHO-apXUTEKTYPHBIX Xa-
pakTepucTHK (070K 3), B KOTOPOM OIKCHIBAIOT OOBEKT C TOYKHU 3PEHHS COOCT-
BEHHOCTH, ATAXHOCTH, YCTQHABIMBAIOT YHUCJIO XXHUTeeH, (akTHUECKYIO >KH-
JMIIHYI0 00ECIIeYeHHOCTh Ha 1 jkuTess. OTH JaHHbIE UCIIONB3YIOTCS IS pacde-
Ta TOTPEOHOCTH B NEKTPO’HEpruu o0bekra. C 3Toi menpio Takxke GOpMUPYIOT
0JIOK TeOMETPHUYECKUX XapaKTEePUCTHK 00beKkTa (070K 4), B KOTOPOM YUHTHIBA-
10T JUIMHY, IIUPUHY U OOILIyI0 IUToHIags o0bekTa. 3ateM (GopMupyor 610K Xa-
PAaKTEPUCTHK CHCTEMBI KHM3HEOOeCcHeueHNsI 00beKTa (B YaCTHOCTH, BIICKTPO-
CHaOXeHHsT; OJIOK 5) M MPOBOJAT pacyeT NOTPEOHOCTH KHUJIOTO I0Ma B 3JIEKTPO-
sHepruu B coorBeTcTBUH ¢ MP «Ilo popMupoBaHuio HOPMaTUBOB MOTPEOIECHUSL
YCIYT JKIIHITHO-KOMMYHAIIFHOTO XO03sicTBa». [IpH 3TOM yYHTBIBAIOT, YTO OC-

35



HOBHBIMU HAIIPaBIICHUSMH HCIIOJIb30BAHUS AJIEKTPOSHEPTHU B TIpeleNax K-
JIMIIHOTO (hOHJIA SIBIISIFOTCSI: OCBEICHUE, MEIIKOOBITOBbIE U MEIKOMOTOPHBIE Ha-
IPy3KH, THIIETIPUTOTOBICHHE, KOHIUIIMOHUPOBAHUE BO3TyXa.

3aBepLIafONINM ATAallOM METOIUKH SBISIETCS HEMOCPEACTBEHHBIA BBIOOD
BDY, xoTopHIil 3aBUCUT B KOHCYHOM UTOTE OT 2 MapaMeTPOB: CPEIHETOIOBOI
ckopocTH BeTpa (610K 2) u o0mieil moTpeOHOCTH B IEKTPOIHEPIUU OOBEKTa
(610K 5). Beibop koHKpeTHOTO THIIa BOY HPOBOIAT 1O MOIIHOCTH BETPOYCTA-
HOBKW, MUHUMAJIBGHOW pabodeil cpemrHEerojoBOi CKOPOCTH BETpa, TeOMEeTpHye-
CKUM XapaKTepPHCTHKaM, Cpoky skciuryararuu, KIIJI. [dns storo mpensapu-
TeJIBHO (opMuUpyIOT 010K mapameTpoB BOY (610K 6), B KOTOpOM OTOOpakaroT
yKa3aHHbIE U BCIIOMOTaTelbHbIE TapaMeTpsl BOY.

s omepaTUBHOCTH pabOTHI HA OCHOBE METOIUKH BBIOOpa ONTHMAIBHOM
BOVY nmna snexTpocHaGXKeHHs JKUIOT0 A0Ma, MPEACTaBICHHON B BUE alTOPUT-
Ma (OJIOK-CXEMBI), aBTOpaMH B CHCTEMe yIpaBJieHus 0a3aMu JaHHBIX Microsoft
Access paspaborana nporpamma «Beioop BOVy. IIporpamMmma mpeanasHadeHa
JUTS 33JIaHUSI TTOJIh30BATEIIeM apaMeTPOB 00BEKTa (BKHIIOTO JIOMa) H MECTHOCTH,
B KOTOPOH OH PaCIHOJIOXKEH, U TT0A00pa 3 PEeKTUBHON 1 SKOHOMUYIHOH BOY mis
AJIEKTPOCHA0XKEHUS 3aIaHHOTO 00BEKTA.

[epBu4Has ampoOarys mpeanokKeHHOH METOAWKH BBHIIIOTHEHA B TPOCKTE
AKUJIOTO OMa, PACIOI0KEHHOT0 Ha Tepputopuu PocToBckoii obnactu B Akcaii-
CKOM paiioHe.

Ha cnenyrommem stame COBEpIIEHCTBOBAHMS METOJUKH aBTOPHI TUIAHUPY-
IOT OIICHUTH JKOJIOT0-9KOHOMHUYECKYI0 3((eKTHBHOCTE HcIoiab3oBaHHsI BIY
JUISL DJIEKTPOCHA0XKEHUsI 00bEKTa B CPABHEHHM C TPAAUIMOHHBIMU THIIAMH HC-
TOYHHKOB aBTOHOMHOTO SHEpProCHaOXeHHs (IW3eTb- M OCH3MHOAIEKTPOCTAaH-
OUH), T.e. TIPEIIOiaraeTcss NPOBEACHHE pacdeTa TOMOBOTO SKOHOMHYECKOTO
s¢dekTa, CPOKOB OKYINaeMOCTH KallUTAIBHBIX BIIOXXEHHH Ha CTPOMTENILCTBO
B3OV, cebecronmoctu 1 kBT*4 a1ekTpodHepruu u ymepoa oKpyKarolien cpese.

JInreparypa
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O.I'. boabimoBa

OO6mecTBeHHas opranu3anus «Bcepoccuiickoe 001IecTBO OXpaHbl IPUPOIBD,
r. JIuneux

O3EJIEHEHHME MAJIBIX TOPOJOB, KAK METO/{
IKOJOI'MYECKOU PEABMJIMTAIIUN MET AITIOJINCOB

T'opon sBisieTcs ypOaHM3MPOBAaHHBIM apeanoM MPOXKHUBAHUS YeIOBEKa.
CreneHb 3KOJOTHYHOCTH 3TOTO apeajia 3aBHCUT OT TOTO, KaKHe CyOCHCTEMBI
JOMHUHHPYIOT: IPUPOJHBIE UM aHTPOIOIeHHbIE. B ropoe ¢ 3KCTEeHCHBHON Ma-
JI03Ta)KHOM 3acTPOHKON MpeodaaroT MPUPOIHbIE JIaHAMAa(ThI, €CTECTBEHHBIH
penbed MECTHOCTH, OTKPBITBIC BOJOEMBI, IAPKH, M JIPyTHe 3eJICHbIe Hacaxie-
Hus. [Ipupona kak OBl BXOAWT B COCTaB TOPOJACKHX TeppHTOpui. OTMeuaercs
MIPOCTPAHCTBEHHOE €IUHCTBO 3aCTPOMKH, 3€JIEHBIX MAacCHBOB M BOJHBIX IIO-
BepXxHOCTEH. B pe3ynbraTe 00ecreunBaroTCst SKOJIOTHIECKHE IIOTPEOHOCTH JTHO-
neit. Takue roposma paccMaTpPUBAIOT KakK SKOMOMIOCH [1]. OnTumanbHas MmioT-
HOCTh HAaCEJCHUS Ha WX TEPPUTOPHAX HE NoJpkHa mpeBbimiate 100 wen./ra. K
COXAJICHUIO, TEPPUTOPHS, SBISAACH OJHUM M3 OCHOBHBIX IPUPOAHBIX PECYPCOB,
B KPYNHBIX ropojax Poccun ucnons3yercst MOA 3aCTPOIiKM HACTOIBKO WHTEH-
CHBHO, YTO COBPEMEHHBIE TOPO/ia CTAIH MPECTABIATH YIUIOTHEHHOE YpOaHNU3HU-
poBaHHOE 00pa30BaHME, HE BBHIMTOIHAIONIIEE 3a9acCTyI0 OJHY M3 HEOTHEMJIEMBIX
(GyHKIMI roposia — peKpealnoHHy0 (pa3MenieHHe MECT OTIbIXa M peKpearun
HaceneHus). Tak e XapaKTepHOIl 0COOCHHOCTBIO KPYHHBIX T'OPOJOB MOXKHO
OTMETHTH HETIOCPEICTBEHHOE COCENICTBO CEMMOTHBHOM WM MPOMBIIIICHHOH 30H.
Hawnbonee 61mM3knM MO XapaKTEPUCTHUKAM K SKOIOTIOCAM SIBIISIOTCS. MaJlble ro-
pona Poccun. 1 uMEHHO IO HaNpaBIEHUIO K HUM, HaceleHHe KPYMHBIX TOpo-
JIOB CTPEMHTCS TIEPEHECTH CeNUTEOHYI0 TeppuTopuio. Takum oOpa3oM, Majbie
ropojia Ha JaHHBII MOMEHT, B CBSI3U C MaJIOW OTAAJEHHOCTBIO OT METrarolIuCcoB,
pa3BuTHEM HH(PACTPYKTYPHI U TPAHCIIOPTHON CETH, CTAHOBSTCS 00BEKTOM pe-
1IeHus mpobsieM runepypOaHU3UPOBaHHBIX Tepputopuil. CorjacHO pe3yibTa-
TaM, TPOBEACHHOIO HAMM OIpOca HACENCeHHS, ICKOPAaTHBHO — IIBETOYHOE
o(hopMIIeHHE MaJbIX TOPOJIOB CTAHOBUTCS Hanboiee Ba)XKHBIM, HAPSIY C pelle-
HHUEM JKOJIOTHUECKHUX MPOoOIeM B KPYMHHBIX ropojax. CoIHONIOrHYecKHe Huc-
CJIEIOBAaHUs TOKa3all Tak ke, 4yTo: 90% OMpOIIEeHHBIX UHTEPECYIOT BOIPOCHI
03€JIEHEHHsI TOPOJICKOH cpelibl (B orpoce ydacTBoBaio 90 pecroHICHTOB, B BO3-
pacte ot 35 1o 70 5eT, IpOXKHUBAIOLIMX B MaNBIX roponaax Jlnnenkoit odnacTw).

B Maneix ropogax Jlumernkoi o61acTu OTCYTCTBYIOT yUpeXKACHHUs, 3aHU-
MaroIuecs O3eJIeHEHNEM TOpPOJCKON TeppUTOPUH, M OOJIbIIAs YacTh O3EJICHU-
TENBHBIX Pa0dOT MPUXOAWTCA Ha TPaKIAHCKOE HacelieHHe. B Takumx ycIoBHSX
OTPOMHYIO 3HaYUMOCTh NPHOOpPETaeT JUYHOE yYacTHE HAceJeHUs B Oiaroycr-
poiicTBe ropoackoil teppuropuu. CoOLUOIOIMYECKOE HCCIENOBAHUE IEMOHCT-
pupyer, aTo 60% pecrioHIeHTOB BCera MPUHUMAIOT y4acTHe B OJIaroycTpoucT-
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Be TOpOJCKOI Tepputopuu. B O1aroycTpoifcTBe 3aropoiHBIX TEPPUTOPHI 00-
LIEr0 HCIOIb30BaHHsI HUKTO U3 YHUCIIA PECIIOHICHTOB HE y4acTBYeT.

80% cuMTaroT, 4TO UX y4acTHE MOXKET MOBIMATH HA IPOLECCHI 03eNICHE-
HUE ropoJa.

BraroyctpoiicTBO U 0O3¢JICHCHHE BBIMTOIHSICT (PYHKIIHU:

® XyI0KECTBEHHO-ICTETHUYECKYIO,

® 3KOJOTHYECKYIO,

® HKOHOMHYECKYIO,

® 1JIC0JIOTUYECKYIO.

Hukro U3 y4acTHUKOB Ompoca HE OTMETHUJ SKOHOMUYECKYIO0 3HAaYMMOCTb
MaHImAGTHEIX paboT I TOPOACKONW TEPPUTOPHN MAIIBIX TOPOAOB, a HA TIEPBOE
MecTo OBITa IMoCTaBJIeHa XYJ0KECTBCHHO — 3CTETHYECKasl pOJIb O3€JICHEHHS ro-
POICKUX TeppUTOpUi. B CBsI3M ¢ HETOOUEHKOW HKOJOTHYECKON 3HAYMMOCTH
mpo0ieM 03eJIeHEHNUS MaJIbIX TOPOJIOB, Ha IaHHBIM MOMEHT 3Ta TeMa He ABIICT-
cs1 00BEKTOM Hay4HBIX HccienoBannii. OJHAKO, B COBPEMEHHBIX YCIIOBHAX, KO-
r71a IepBUYHBIC OTPEOHOCTH B OCHOBHOM HACBHIIICHBI, YEIOBEK CTPEMHUTCS K
yIOBIECTBOPEHHIO OTpeOHOCTEH O0JIee BBICOKOTO YPOBHS: MOBBIIIAETCS 3HAUU-
MOCTh OJ1aroycTpoicTBa XH3HEHHOTO NPOCTPAHCTBA, B YACTHOCTH TOPOICKOI
TeppuTopur. 1 IMEHHO MaJible TOpO/ia, CTaB IPHUBICKATEIBHON Cpenoi oOuTa-
HUS UL YeJIOBEKa, CMOTYT CIIOCOOCTBOBATH 3KOJIOTUYCCKON PeaOMIIUTAIINH, KaK
CaMoT0 YeJI0BeKa, TaK U TEPPUTOPUHU KPYITHBIX TOPOJIOB.

Lenp Hamel paboThL:

® U3yYUTh COCTOSIHUE JNEKOPATHUBHO-IIBETOUHOI'O O3EJIEHEHUS MajblX Io-
poxnos Jluneukoit o6nacty;

® TIPOM3BECTH OTOOP COPTOB M TMOPHAOB MEPCHEKTUBHBIX PACTCHUI I
MIPAaKTUYECKOT0 MCIIOIB30BAHMS B 03€JICHCHHH TOPOIOB M HACEIEHHBIX IIyHKTOB.

Ha mepBom stame mccieqoBaHHS HEOOXOIMMO XapaKTepPH30BaTh IMpPHU-
POJHO-KIMMATHYECKHE, COIHMAJbHBIE YCIOBUS BBIOpaHHBIX Tepputopuil. Ha
BTOPOM 3Tale HCCIICAOBAHUSA HEOOXOANMO BBITOJIHHUTH PAailOHMPOBaHHE TEPPH-
TOPHHA C JIETaJbHBIM OITMCAHHUEM IPEBECHBIX, KyCTApPHUKOBBIX, TPaBSIHHCTHIX
pactenuii. CocTaBUTh aCCOPTHUMEHT LBETOYHBIX KyJbTyp. Ha ocHoBe ompoca
HaCeJIeHUs], U3y4YEHUs JINTePaTypHbIX UCTOUHHKOB MIPOM3BECTH OTOOpP BUAOB U
COPTOB VIS NANbHEHIIET0 MCCIeOBAaHHUS.

Jns uccnemoBaHus JaHIIAPTHO-IKOJIOTHIECKOTO COCTOSHUS OBIIM BHI-
OpaHbl TpU MajbIX ropona Jlumernkoi 06IacTH, ¢ y4eTOM HX reorpaguyeckoro
MTOJIOXKEHUS ¥ 3KOHOMHUYECKOH 3HAYMMOCTH:

e 1. JleGensHb - MPOMBIIUICHHO-TIPON3BOJCTBEHHOTO THIIA, PacIIOlaraeT-
cs B BO3BBIIICHHO-XONMMECTONH obOmacti (CpemHepycckash BO3BBIIICHHOCTH), B
HaunboJee CeBEpHOI YacTH 001acTy;

e T. 3aJJ0HCK - TYPUCTCKO-PEKPEAIlMOHHOTO THIIA, pacroyiaraerca B Me-
xmypeuse p. JloHa u p. BopoHexka, 3Ta TEpPUTOPHS CUATAETCS MEPEXOTHON OT
Cpennepycckoii Bo3BbIlIeHHOCTH K OKCcK0-/{0HCKOI1 paBHUHE;
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e 1. ['psi3u - KPYIHBIA TPAHCIIOPTHBIA y3€J, PAacHoaraeTcsi Ha TEPPHUTO-
puu Okcko-J[oHCKOW paBHUHE, T. € HAXOAUTCS B BOCTOUHOM YacTu obsactu [2].

AHanu3 coOpTOBOT'O COCTaBa IBETOYHBIX KYJIbTYp, MPUMEHSEMBIA B JEKO-
paTuBHOM 0(pOpPMIICHHH, TIO3BOJISET 0OOCHOBATH HEOOXOAUMOCTD CYIIECTBEHHO-
ro 0OHOBJICHUSI HCIOJIB3YEMOT0 B HACTOSIIEE BpeMs accopTuMenTa. Ha manHbIit
MOMEHT Ha TEPPUTOPUU MAJbIX TOPOJIOB METYHHsI TMOPUAHAS U TAareTUC 3aHU-
MaloT 3HAYMTENILHOE MECTO, OJTHAKO WX COPTHUMEHT YyCTapel, HeJOCTaTOYHO 00-
rat U pasHooOpa3eH. MUpOBO# COPTHMEHT IIBETOYHBIX KYJIBTYp, ITO3BOJISET TO-
Jn00paTh BBICOKO-IEKOPATUBHBIC COPTA M TMOPUBI IETYHHU U TareTHca, IMOJb-
3YIOLIUXCSl HAaOOJbIIeH MOMyJIIPHOCTHIO B O3elieHeHuu. [Ipu 3ToM Heobxoau-
MO pa3padoTaTh TEXHOJIOTHH BHIPAIIMBAHUS COOCTBEHHOTO MaTepHala, Ha Tep-
PUTOPUH MAIIBIX TOPOJOB B ONTHMANBHBIC JUIA JaHHON KIMMAaTHYCCKON 30HBI
arpOTeXHUYECKUE CPOKH. 3aKIIOYUTEIbHBIM 3TAallOM HAILETO UCCIEJOBAHUS SIB-
JISIETCSI COPTOUCTIBITAHNE B OTKPBITOM rpyHTe. OHO MpemycMaTpuBaeT MpoBeie-
HUE (PCHOIOTHYSCKIX HAOJIONCHHH, OIICHKY AEKOPATHBHBIX KadeCTB, y4eT CTe-
[ICHHU MTOPaKCHUST PACTCHUIN TPHOHBIMH MATOTCHAMH, BPEAUTEISIMH [BETOYHBIX
KyJbTYp, & TAK)K€ YCTOMYUBOCTH K MPUPOTHO-KITUMATUYECKUM YCIOBUSAM YCIIO-
BUH.

HanHast paboTa 1acT BOZMOXKHOCTB IIPOAHATH3HPOBATh pealbHOE COCTOS-
HHUE O3CJICHEeHUs MaJbiX ropoaoB LlenTpanpHoro UepHO3eMbs, BBISIBUTH IKOJIO-
ro-OMOJIOTHYECKHEe OCOOCHHOCTH BBIPAIIMBAHUSI TEPCIIEKTHBHBIX I[BETOYHBIX
KyJIBTYp B OTKPBITOM U 3aIIMIIEHHOM TpyHTe. braroyctpoicTBo MajbIXx ropo-
JIOB IMEET CBOH YKOHOMHYECKHE Pe3yJIbTaThI, TO IPOSBISIETCS B TOM UYTO:

o BO3pacTaeT CTOMMOCTb TEPPUTOPU;

o .BO3pacTaeT NPUBJIEKATEIbHOCTh TEPPUTOPUN IJIs1 MHBECTULIUM, IS
CTPOUTENBCTBA JKUIIbS;

o YBEJIMYNBAETCS KOJIMYECTBO PabOYMX MECT, yMeHbIIaeTcs 6e3pabo-

THILIA;
A 3TO MO3BOJIMT MaJIBIM TOPOJIaM B3ATh Ha ce0s 4aCTh KOJIOTHUECKON Ha-
TPY3KH METaIOJIHCOB.

JIutepatypa

1.CrpensaukoBa T.J. I'eorpadus Jlunenxoit oonactu / T. . Crpensuukosa, H.B. Iemkosa.-
JIunenxk,2006

2.CrpensnukoBa T.J[. Dxonormyeckue acnektsl Jlunenkoro peruona / T.Jl. CtpenbHuKOBa,
H.B. Ilemkosga. - JIurrenk, 2006
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B.E.Bypak

'OV BIIO «MockoBcKkuii rocyJapCTBEHHBIN YHUBEPCUTET ITyTel COOOLICHU,
Bbpsackuit pumman MUNUT

JKECTKOCTb ITUTHEBOM BO/IbI

KagecTBy muThEBOW BOIBI IOJDKHO YIENATHCS MOBBIIIEHHOE BHUMAaHWE,
IOCKOJIBKY €€ €XCTHEBHOE YIOTPEOJICHHE HAMPSMYKO BIHMSCT HA COCTOSHHE
3/I0POBBS UEJIOBEKA.

Ot 20 1o 60% mHEBHONW HOPMBI BOIBI MOTPEOIASTCS IpaxkIaHaMH, HaXo-
JSIIIAMUCS B IPOU3BOJCTBEHHBIX YCIOBUAX. [0 TaHHBIM COIIMOIOTHYECKUX OII-
pocoB, 10 14% pecrnoHIEHTOB MBIOT BOAY HEMOCPEICTBEHHO H3-MOJ KpaHa U
0K0J10 36% — OyTHIIMPOBAHHYIO BOMY, OCTAILHBIC — KUTITICHYIO WIIH TIPEIBapH-
TEJIFHO OYHIICHHYO C TOMOIIBIO Pa3IMIHBIX (DHIBTPOB.

B mpou3BOACTBEHHBIX YCIOBHSX JKEJIC3HOW JOPOTH BBEIOOP MCTOYHUKOB
BOJBI OTPaHWYCH. B CBS3W C 3TMM BakKHA peTyJsIpHAs 3KOJOTHYECKas OIEHKa
KadgecTBa MOTPeOIIsIeMOil BOIBI IEPCOHAIIOM JKEJIE3HOIOPOKHOTO TPAHCIIOPTA.

BaxxHeHIINM KOMIUICKCHBIM THAPOXMMHYECKUM IOKA3aTeNIeM SIBISETCS
JKECTKOCTh BOJBI, ONIPENEISIONIas He TONLKO MUTHEBbIC, HO U TEXHOJIOTUYECKHE
XapaKTEPUCTUKU BOJIBI.

OOmrass  XeCTKOCTh 00YyCJOBIEHa CyMMapHBIM COJCp)KaHWEM KaTHOHOB
kanpiust (Ca'?), Maraus (Mg”) u ordacty xenesa (Fe'™). YkasaHHbIe KaTHOHbI
BMmecte ¢ annonamu SO, u CI ONpPENEAIOT MOCTOSIHHYIO XKECTKOCTh, a THAPO-
kapbonaTtHble aHHOHEI HCO; — kapOonatHyio. KapOoHaTHYO ’KeCTKOCTH Ha-
3BIBAIOT BPEMEHHOM, MMOTOMY YTO IPH KHUIITYCHHH THUAPOKAapOOHATHI (PacTBO-
péHHBIe OUKapOOHATHI) MEPEXOAT B KapOOHATHI, KOTOPHIE BHINAIAIOT B OCAIOK.

3a e/IMHUIY H3MEPEHHUS KECTKOCTH BOABI TPHHAT | MI-3KB/IM’, KOTOpHIH
paBeH cojepxanuto B Boje 20,04 mr/ 21M3 HOHOB KaJIbIIUSA (Ca”) mwm 12,16
MI/IM® HOHOB MarHus (Mg+2).

Hanuuue B Boje ruapokapOOHATOB MPUBOJUT MPU HATPEBAaHUU BOABI K
00pa30BaHUIO HAKUIK (HEPACTBOPHMBIX TBEPJBIX OTJIOKEHHIT) HA CTEHKAX TPY-
OOTPOBOMIOB, KOTJIOB, KAHAJIOB CHCTEM OXJIaXICHHS, YCTPOICTB JUIS KATISTICHUS
BOJIBI U T.A. DTO BEAET K YMCHBIICHHUIO CCUCHUS KAHAJIOB M TPYOOIPOBOIOB,
YXYALIEHUIO CKOPOCTH IHPKYJIALKU BOJBI, YXYAIISHHIO OTBOJA TeIia, Iepe-
IpeBY MEXaHH3MOB H [Iepepacxoy MOTpedIsieMoii SHepTruy Ha HarpeBanue. Kax
CJICAICTBUC CHIDKACTCS MOIITHOCTh M YMEHBIIIACTCS CPOK JKCILTyaTallid MAIlHH,
MEXaHHU3MOB U 000pYIOBaHUSI.

JIns MHTHS PEKOMEH/IYeTCs BOAA C JKECTKOCThIO 10 3,0-4,0 Mr-3KB/IM’.
IIpenenbHO AoMycTHMas )KECTKOCTh MUTHEBOM BOABI — 7,0 Ml“—3KB/,Z[M3.

OOBEKT UCcIeIoBaHNsI — MUTHEBast BoJa I pabOTHUKOB cT. Opeln u CT.
JIunku OproBcko-Kypckoro otaeneHuss MOCKOBCKOH KeIe3HOAOPOKHOM 1opo-
i «OAO «PX».
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Jnst anann3oB OblIa B3sTa MMTHhEBast BOJONPOBOAHAs Boja B «KomHarax
OT/bIXa JTOKOMOTUBHBIX Opuraz ct. Open», BOAONPOBOHAS BOAA Ha CT. JIumkwy,
TpH HaNMEHOBaHMA OYTHIIMPOBAHHOM BOJBI (OAHA U3 HUX MECTHOTO PO3JIUBA), a
TaKKe CHeromast BoJa (KOHTpPoib). [lomyueHHble JaHHbBIE TPECTaBICHBI B Ta0-
JLe.

PesynbraTs! aHanm3a sxectkoct Boasl, 2009 T.

BapuanTs! B onsiTe JKECTKOCTE BOJIBI, MI-3KB/IM
obuias KapOoHaTHas

BoponposoaHnasi, cr.Opén 10,0 5.4

Bogponposoanas, cr.JIunku 8.9 6,1

bytunuposannas Nel <0,4 2,1

byrunupoBanHas Ne2 <04 1,4
byrunupoBanHas Ne3 2,9 <0,4
CaeroBas BoJa <04 <04

PesynpTaTel HcClenOBaHUI MOKa3ak, YTO HAWOOJbINAas OOLIas JKecT-
KocThb Boabl — 10,0 MI‘-3KB/I[M3 XapakTepHa JJ1s BOJOIPOBOIHOM BOABI B KOMHa-
TaxX OTJBIXa JJOKOMOTHBHBIX Opuran. Takas Boxa cUMTaeTCs >KECTKOM M Majo-
mpuroxHa 0e3 IpeIBapuTeFHON MOATOTOBKH UL MUTHS. BononpoBoaHas Bona
Ha cT. JIMIIKY OTIUYaeTCsl MOBBIIICHHON KapOOHATHON )KECTKOCTBIO M TAKXKE OT-
HOCHUTCS K )KECTKHM BOJaM.

Hamnbonee pacrpocTpaHeHHBIH CIIOCOO YMSTYEHUS BOIBI — KHUIITICHHE.
BwMmecTe ¢ TeM KHIIsTIeHast BOJIa IMEET yXKe HHOM, OoJiee « TEXHHIECKUID BKYC.

IIpobneMy >kecTKOCTH BOJBI OTYACTH CHMMAeT IMpPUMEHEHHE IUIS IHThS
OyTHIMpPOBAaHHOHM BOAbl. B mepBrIx nBYX oOpasmax oOmas )KeCTKOCTh IPH BO-
JOTIOJITOTOBKE TpakTHdeckn yopana. CremoBano OBl 0KHIATh, 9TO M KapOOHAT-
Has OyJeT CHIKCHA B Takoi ke crerneHn. OmHAaKo 3Toro He mpousonuio. Kap-
OGOoHaTHas KECTKOCTh MPEBBICIIIA OOIIYI0, YTO MPOTUBOSCTECTBEHHO AT MpU-
pomHbIX Box. Takas kapTHHA HAOOJaeTCs B Cllydae J0OABIICHUS K OUHIICHHOM
(mucTHIIITMPOBaHHOM) Bose THTheBO# coabl NaHCOj;, koTopas mpu pacTBope-
HUHM 00pa3yeT MOHBI HATpus U ruppokapboHara. MoHsl ruxpokapboHaTa mpu-
COGAMHSAIOT K ceOe MOHBI BOJOPOJA, BOJA CTAHOBHTCS MEHee KHCIOW M Jaxe
npuobpeTaeT cnadyro MIETOYHYIO PEaKIUio. DTOT IMPHEM NPUMEHSETCS IS
YITy4YIICHHUS TEXHOJIOTUICCKUX XapaKTePUCTUK Oy THIHMPOBAHHOM BOJIBL.

Tpertuit obpazelr OyTHIUPOBAHHON BOJBI (MECTHOTO PO3JIUBA) OTIUYAIICS
MOHIKEHHOM 00Imeil m kapOOHATHOH KEeCTKOCTBIO. IIpM 3TOM COOTHOIIEHHE
MEXIy HUMH OBLTO Oojiee OMU3KUM K €CTECTBEHHBIM BOAAM, 0e3 W3JIHITHEH IIé-
JIOYHOCTH MCKYCCTBCHHOTO TIPOUCXOKICHHS.

Taxum o6pa3om, Al paOOTHHUKOB KEJIE3HOAOPOKHOM CTaHIMK Hambosee
MIPUEMIIEMBIM BapHaHTOM OyIeT WCTONb30BaHNEe OyTHINPOBAHHOW BOIBI 3 Me-
CTHOT'O PO3JIHBA.
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I'.I'. ByckyHoBa, A. A. AMHHeBa

Cubaiickuit nactutyT (drmuan) OY BIIO «bamkupcekuit rocyjapcTBeHHBII
YHHUBEPCHTET

MIPOBJIEMA 3ATPSAAISHEHUSA MEJBIO PACTEHUI
HA METAJVIOTEHHOM NOSACE I0KHOI'O YPAJIA

IOxHBI# Ypan siBAsieTcsl TeOXUMMUYECKON NPOBUHIIMEH, IIe COCpea0TOYe-
HO OTPOMHOE KOJTMYECTBO MECTOPOXKACHUI YePHBIX U [[BETHBIX MeTalIoB. B pe-
THOHE BEAETCS HE TOJBKO J0OBIYa IOJIE3HBIX MCKOMAeMBIX, HO M MX oboraie-
HUE.

Lenbto maHHOM paOOTHI SBJSETCS BBISIBICHUE 3aKOHOMEPHOCTEH TpaHC-
MOPTa M aKKyMYJIALIN MEIN B OpraHax THICSYEITMCTHUKA OJIaropoaHOTro.

HccnenoBaHus IpOBOAMINCH HA BOCTOYHBIX Kcro3unusax KOxuoro Ypa-
Ja: 0TOOpaHbl 00pa3IBl MOYB U MapaJUIETBHO COOpaHbl pacteHus Achillea nobi-
lisL.

B nenTpe Arpoxumudeckoii ciayx0sl «bamknupcknity Pb metomom atom-
HOM abcopOIMK OmpeeNieHo CofepKaHne MOABMKHONW (GopMbl Menu (MI/KT) B
MIOYBaxX U B OTHENbHBIX opraHax A. nobilis. IHTEHCUBHOCTH MOTJIOMIECHUS MEAH
A. nobilis onleHnBanach ¢ TOMOIILI0 K03 UIeHTa ONOIOTUIECKOTO HAKOTLIe-
uus (KBH). YpoBHM BapbHpOBaHUS TSXKEIBIX METAIOB B TIOYBE M OpraHax A.
nobilis onenusanu o I'.I1. 3aitney [1]: Cy < 10 % - Huskui, Cy = 11 — 20 % -
cpennuii, Cy > 21% - BbICOKMH MOKa3aTenb U3MEHIHUBOCTH.

CopnepxaHne TOABIXHOM KHCIOTOPACTBOPHMON (POPMBI MeIM B IOYBaX
uccinexyeMont Teppuropuu koneonercs ot 4,4 (LT 11) mo 34,2 mr/kr (LI 3)
(Cy = 82,6%), uto mpessiaer [11K, ycraHoBiennyto B npeaenax 3,0 mr/xr [2]
B 1,3 mo 11,4 paza (puc. 1).

KucnoropactBopumast
MOABIDKHAsT (hopMa MeIH B
MOYBE, MI/KT

Tenonomyssyu

Puc. 1. Copepxanue KUCIOTOPACTBOPHUMON MOIBIKHOI (hopMbl Cu B ITOYBax MCCIIEIOBAH-
HBIX LeHononyJsiuuit Achillea nobilis L.
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Copnepxanue Meau B conBetusix Achillea nobilis L. xonednercs ot 6,8 no
12,6 mr/kr (Cv =19,2%), B nmucthsax — ot 6,9 mo 35,9 mr/kr (Cv =68,4%), B
ctebmsix — ot 3,4 no 44,5 mr/kr (Cv = 99, 3%), B kopHsAX — oT 9,5 710 42,2
(Cv =065, 6 %), T.e. OT HOPMAIFHOH 10 KPUTUIECKON KOHIICHTpaIuH [3].

ConepxaHue MeIM B OpraHax pacTCHHs YMEHBIIACTCS B PAIy: KOPEHb —
JIUCThSI — CTEOJIM — COLBETHSA. DTO CBHJICTEIBCTBYET O TOM, YTO KOPHEBas
cucrema A. nobilis sBIIIETCS KOHIIGHTPATOPOM MEIH M BBITIOIHICT OapbepHYIO
POJIb Ha MYTH TpaHC(POPMAIIUU SJICMEHTa B HaI3¢MHBIC OPTaHEL.

KBH menu B pasnuunbix opranax Achillea nobilis namensercs ot 0,24 no
10,13. B 3aBHCHUMOCTH OT KOJOTHYCCKUX YCIOBHUII MPOM3PACTAHHS BUI MOXKET
HE HaKaIUIMBAaTh JJIEMEHT B OPTaHU3Me, HO MOXKET BBICTYINATh U B POJIM HAKOIH-
TEJS, ¥ JaXKe B KOJMYECTBE CBEPXKOHIICHTPATOPa JAHHOTO MeTaluia (puc. 2).

11,00

= 10,00 -
= 2 5 9.00
5 2 = 800 ® | ¢ couBeTus
E 8 x 70
E 5 E 600 " JIUCThbS
S = 3 500
S 3 E 400 cTebm
o = 5 ’
]
R * L xopm
© = Tl & o« n g 3 " 8 ° &
0,00 ———
0 1 2 3 4 5 6 7 8 9 10 1M

Lenonomynsiuuu

Puc. 2. AkkyMyIsiust Me B pa3uyuHbIX opraHax Achillea nobilis L.

Amnanu3 cucremsl «Meap B mouBe — KbHy mokaszan, 4To ueMm BbIIIE CO-
JiepXKaHre MEM B IMOYBax, TeM Hike moka3atenb KBH B opranax Achillea nobi-
lis L., T.e. HHTCHCUBHOCTb IOTJIOIICHHS JIEMEHTA CHIDKACTCS C YBEIMYCHUEM
KOHIEHTPAIMK JAHHOTO 3JIEMEHTa. DTOT ()eHOMEH MOXKHO OOBSICHUTH TEM, UTO
B PacTeHUW HMMEIOTCS PErYJITOPHBIE MEXaHW3MBI MOCTYIUICHUS MU B Opra-
HU3M: TIPH HU3KOM COJCPKaHUW METajlla OHH CIIOCOOCTBYIOT €T0 TPAHCIIOPTH-
POBKE U3 MOYBBI B PacTEHHE, a MPHU BBICOKOM COJEp>KaHUH, HA000pOT, OJIOKH-
PYIOT CUCTEMY «IIOYBa — PacTEHHUEY.

Jlureparypa

1. Baiites I'. H. MeTtoanka 6uoMeTprueckux pacyeroB. MartemaTHdeckasi CTATHCTHKA B DKC-
nepumeHTanbHol 6oTanuke / I'.H. 3aiines. — M.: Hayka, 1973. — 424 c.

2. MeTonu4eckue yka3aHus 0 OIIEHKE CTEIICHN OIACHOCTHU 3arpsi3HEHUS! TOYBbI XUMHUYECKHU-
mu BemecTBamu. — M.: Kosoc, 1987. — 64 c.

3. IIpoxopoBa H.B. AKKyMyJSIIHs TSDKENBIX METAJUIOB AMKOPACTYUIMMU WU KyJIbTYPHBIMH
pacteHussmMu B JecocrernnHoM u crernHoM IloBomkee / H.B. Ilpoxoposa, H.M. Marsees,
B.A.IlaBnoBckwmii. — Camapa: Camapckuii yH-T, 1998. — C. 97 — 131.
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H.A. Beakosa
@I'OY BIIO «OpnoBckuil rocyJapCTBEHHBIH arpapHbIil yHUBEPCUTET

COJIEP)KAHME TSI’KEJIBIX METAJIJIOB B PA3JIMYHBIX YACTSX
PACTEHHM TOPYHULIBI BEJION

3arps3HEHNE TSHKETBIMA METAIDIAMU aTMOC(EPHI, TOYBBI, BOJBI SBISCTCS
CepbE3HOI MPOOIEMOHA, YTO, B CBOIO OYEpPE/b, CKa3bIBACTCS KAaK HAa MPOIYKTHB-
HOCTH CeNIbCKOXO3SHUCTBEHHBIX KYJIbTYp, TaK M HA KauecTBE MPOIYKTOB IHTa-
Hus. McenenoBaHus HEKOTOPHIX aBTOPOB MOKA3BIBAIOT, YTO TSHKEIBIX METAJIOB
OOJIBIIIEe BCETO COINCPIKUATCS B KOPHSX, 3aTEM UIYT CTCONU U JIMCThS, U, HAKOHEI,
ceMeHa, KITyOHH, KOPHEIUIOAbI.

empio Hamreit paboTel OBUIO MPOAHATM3MPOBATH COACPIKAHUE TSDKEITBIX
METAaJUIOB B Pa3HBIX YaCTSAX PACTEHHUI COPTOB FOPYHIIEI OEIION.

Pa6oty Bemonustn 8 'HY BHUUM 36K PACXH. B kadecTBe UCXOIHOTO
MaTepuana UCIHOIb30BAM TPU copTa ropuunbl Oenoit: Pamcoans, BHUNMK-
518, JIyrosckas. [ToceB mpoBOANIN MIHPOKOPSITHBIM CITIOCOOOM ¢ HOPMOM BBICE-
Ba 10 xr/ra. I'myOuna 3amenku cemsH 2-3 cM. IIOBTOpPHOCTB OIBITa YEeTHIpEX-
kpatHast. [11011a/b OMBITHBIX JEIIHOK 2 M.

ConeprkaHue TSDKEJIBIX METaNIOB B CEMEHAX TOPYHIIBI 00N OTIpeaesin
METO/IOM BBICOK03(p(pEeKTHBHOI KHUIKOCTHOI XpomaTorpaduil ¢ UCIIOIB30BaHHU-
eM xpoMatorpada «Mmmxpom-4-Y Dy mo MYK 4.1.053-96.

ITo cnocoOHOCTH HAKATTUBATHCS B PACTUTENBHBIX TKAHIX U TOKCUYHOCTH
Hanbombmee 3Hadenue umerot: Ni, Zn, Fe, Cu, Pb.

PesyneTaTel MPOBEACHHBIX HAMH HCCIICIOBAHUI MOKA3alIH, YTO COMepIKa-
HUE TSDKETBIX METaJUIOB Koyie0anoch B 3aBUCUMOCTH OT COpPTa, a TAaKKe YacTH
pacTeHwHs.

B cemenax conepxxanue Ni m3mensiock ot 0,2101 mr/kr (JIyrosckas) mo
0,6094 mr/xr (BHUUMK-518), B cpennem cocraBus 0,4376 mr/kr. B kopHsx
3HAUEHUE ATOrO 3JIEMEHTa BapbupoBanock oT 3,5175 mr/kr (Jlyrosckas) mno
12,0176 mr/kr (Pancomaus), B cpennem coctaBuB 6,0113 mr/kr. B cTe6ie ropun-
el Oernoii conepxanue Ni m3meHstoch oT 3,4428 mr/kr (JIyroeckas) o 6,4231
mr/kr (BHUMMK-518), B cpeanem 3,9603 mr/kr. B nucthsix comepxkanue Ni
BapbHupoBaioch ot 1,1753 mr/kr (Pancoaus) no 3,0766 mr/kr (BHUMMK-518),
a B CpeliHeM 1o copTtam coctaBuB 1,8133.

Hunk sBisercst OnomukposaeMeHTom. [loTpediieHre MUHKa KOHTPOIHPY-
eTcs MeTabOoJIM3MOM PACTCHHIA, HO MOXKET MMETh MECTO M HEMETaOOIUUCCKHIA
TIpoIiecc.

[IpoBeneHHbIH aHAaMM3 HA COAepKaHWe Zn B Pa3IHMYHBIX YacTSIX pacrte-
HUI ropuyuibl Oeol MOKa3al, 4TO B CEMEHAX ero CoIepKaHUe Koiedaaoch OT
0,9648 mr/kr (Pancoaus) no 3,8270 mr/kr (BHUMMK-518), B cpennem cocra-
BuB 2,0648 mr/kr. B xopH:ix 3HaueHue Zn BapsupoBaio ot 10,8727 mr/kr (JIy-
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roeckasi) go 18,3522 wmr/kr (Pamconust), B cpexHeM coctaBuB 15,8450 mr/kr. B
crebiie copepkanne Zn usMeHsuiock ot 8,6390 mr/kr (JIyroeckas) mo 16,1210
mr/kr (BHUMMK-518), B cpennem mo copram 11,9368 mr/kr. B nuctesax co-
nepxkanue Zn BapbupoBasioch oT 4,2141 wmr/kr (JIyroeckas) no 8,0913 mr/kr
(Pamconus), a B cpeqaeM 6,7404 mr/kr.

JKene3o BblmenseTcs U3 BceX DIEMEHTOB NMPEUMYIIECTBEHHON Honeit co-
Jep KaHus B TUTOTaX.

Komebanust Fe B cemenax cocraBmimu ot 2,5225 mr/kr (JIyroeckas) mo
7,6392 (Panconus), B cpenneM 4,9638 mr/kr. B KOpHSX ypOBEeHb COIEpIKaHMs
Fe Bapwuposan ot 38,7976 mr/kr (JIyrockas) no 51,9555 mr/kr (BHUHMK-
518), cpennee 3Hauenue 45,4903 mr/kr. B crebie conepxanne Fe m3meHsioch
ot 4,4229 mr/kr (Pancomums) no 11,6553 mr/kr (JIyroBckas), cpeqHee 3HaYCHHE
7,7185 mr/kr. B mucthsix copepaxnue Fe BappupoBanocs ot 6,2731 mr/kr (Jly-
roBckas) o 19,0925 wmr/kr (Pamcoxmms), a B CpemHeM IO COpPTaM COCTaBHB
12,8593 mr/kr.

Menp mist pacTeHUIl SBISETCS OJHUM W3 BAXKHBIX OHOJIOTHYSCKHX dJIe-
MEHTOB M €T0 COAEp’KaHWE 3aBUCHT OT COpPTa, YPOBHS 00ECHEUYCHHOCTH IHTA-
TENEHBIMH BEIIECTBAMHU M HKOJIOTMIECKOH 00CTaHOBKH.

B cemeHax ropumnbl 6enmoll oTMEYeHO HH3Koe coxaepxkanne Cu mo cpas-
HEHUIO C JPYTMMH 4acTsMH pacteHusi, ot 1,6947 mr/kr (Pancomus) no 3,2546
Mmr/kr (JIyroeckas), B cpenHeM 2,3264 mr/kr. B xopusax 3nauerne Cu BappHpO-
Bayo ot 16,8142 mr/xr (BHUNMK-518) no 32,6515 mr/kr (Pancoawus), B cpen-
HeM 24,6982 mr/kr. B crebne Cu HakammmBanack ot 12,1884 mr/kr (JIyroBckas)
1o 16,3664 mr/xr (Pancoaus), B cpennem 14,1737 mr/kr. B nuctesax comepixa-
HHE Menu n3MeHsuiock ot 2,3152 mr/kr (JIyrosekas) no 10,5151 mr/kr (Pamco-
Iisl), CpeHee 3HaYeHHe cocTaBmwio 7,1920 Mr/kr.

CBHHELl B MPUPOAHBIX YCIOBUSAX MPHUCYTCTBYET MPAKTHUECKU BO BCEX
pacteHusax. ITocKoIbKy KOHIIEHTpaNus CBHHIA B PACTUTEIBHOCTH 3aMETHO BO3-
pociia B TocJeTHHE TOJIBI, HEOOXOIMMO MMETh IMPEICTaBICHUE O €r0 Coaepika-
HUH B IPOIYKIUU PACTCHHEBOJICTBA.

[Tpu ananuze ropumnpsl Oesoll Ha coxepxkanue Pb ObUIO ycTaHOBIIEHO,
YTO B CEMEHax ero conepkanue konedamock ot 0,6412 mr/xr (Pamcoaus) mo
0,7299 mr/kr (BHUMMK-518), u B cpenuem cocrasisier 0,6801 mr/kr. B xop-
HiX copepxaHue Pb Bapeupyercs ot 7,5784 wmr/kr (JIyrosckas) mo 15,1320
mr/kr (Panconust), u B cpenrem 11,1507 mr/kr. B crebne ypoBeHb colepKaHusL
Pb m3mensercs ot 2,9539 mr/kr (JIyrockas) mo 5,2555 wmr/kr (Pamconus), B
cpexHeM cocTaBuB 4,4471 mr/kr. B nmcrhax comepikanue Pb  m3MeHstock oT
2,3046 mr/kr (JIyroeckast) mo 4,9354 mr/kr (Pancoaus), cpenHee 3Ha4YeHHE CO-
craBuiio 4,0210 mr/kr.

B pesynbraTte mpoBENCHHBIX UCCIEIOBAHUI MOXKHO CHENATh CICAYIOIINE
BEBIBOJBIL:
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- U3y4aeMble copTa rop4MIlbl Oenoi OoJblIe HAKAIUIMBAIOT TSDKEJBIX Me-
TaJUIOB B KOPHSX, 4 MEHBIIEC B CEMEHAX, YTO IOATBEPKAAIOT UCCIECJOBAHUSA Psi-
Jla aBTOPOB Ha JPYTUX KyJIbTypax;

- ceMeHa, KOPeHb M JINCThS TOPYHIIBI Oeltoif 6oubie Beero conepikar Fe, a
MeHbIe Beero Ni, B cTedi1e ke oTMedeHa HanOourbinast KoHeHTpanus Cu.

T. H. Boaruna, B.T. HoBuxkon
ToMCKHI IOITUTEXHUUECKUN YHUBEPCUTET

OCHOBHBIE ITYTHU PACITPOCTPAHEHUSA NECTUII 0B
B ITIOYBE

K Hacrosmemy BpeMeHH B OKpyKarmomieil cpexe oOHapyxeHO Ooiee
55000 pa3nuyHbIX XUMHAYEeCKUX coeauHeHuil. U3 aToro uucna Bcero aumb 3 %
MIPUXOANTCS HA TECTHILUABI, KOTOPHIE TI0 CBOEMY BPEAHOMY BIHSHHIO HA OKPY-
XKAIOIIYI0 CPEy 3aHUMAIOT OJJHO U3 IIEPBBIX MECT.

Hapsiny ¢ W3BeCTHBIMH IyTSIMH NPOHUKHOBEHUS IECTUIMIOB B IOYBY
(3arpsi3HEHUE TpU arpoXUMUIecKoi 00paboTKe, BbICEBE MPOTPABICHHBIX CEMSH
1 JIp.) IMEIOTCA M TaKne NCTOYHUKH, Kak JoXKau 1 TymMaHsl. B CIIIA, manpumep,
YCTaHOBWJIM, YTO B TyMaHe KOHLIEHTPAIXsA ecTUNNA0B npeBocxoauT B 3000 pas
nX KOHLEHTPALMIO B Ta30BOH (pase, a KpaTKOBPEMEHHBIE NOXKIM HECYT OOJIbIe
3arpA3HeHMH, YeM JUTMTebHbIC (B 1AM’ HOXKIEBOIl BOABI OBLIO OGHapye-
HO |1 pa3snMYHBIX TECTHUIMIOB B KOHIEHTPAIMSIX MHOPSIKAa MHKPOTPAMMOB).
Taxske mecTUOMABI MOTYT IOMANaTh B MOYBY IIPU PA3IMYHBIX CTAAUSIX HMPOU3-
BOJICTBEHHBIX [IPOLIECCOB, TPAHCIIOPTUPOBKE, IIEPECHINKE U XPAaHEHUH.

YCTOHYMBOCTh TECTHLHAOB B IOYBE 3aBUCHUT OT TakMX (DAaKTOPOB Kak
ITOYBEHHBIN COCTaB, KIIMMATHYECKUE YCIOBHSA, (PU3UKO-XUMHYECKHE CBOWCTBA H
peaKIoHHast CIOCOOHOCTh HMECTHIM/IOB, MOTJIOMIEHHE MX MUKPO- U MaKpoopra-
HU3MaMU. YMEHBIICHHE YCTOMYMBOCTH OTHCIIbHBIX IPEACTABUTENCH Ba)KHEH-
IIMX KJTacCOB MECTUIWIOB B IIOYBAX XapakKTePH3YyeTCsd CIEAYIOIHUM DPIIOM:
XJIOpcoJeprKaliye yrieBoaopos! (0T 2 10 5 1eT), IpOu3BOAHbIE MOYEBHHEI U S-
TpuasuHsl (0T 2 10 18 mecsuer), kapdbaMaTel, cioxHbIe 3Gupsl hochopHOit Kuc-
s0Ts! (0T 2 10 12 Henens).

BemecTBa ¢ BBICOKOW ynpyroctbio aaBieHus mapoB (Hampumep, ['XIIT)
CPaBHUTENBHO JIETKO HCHAPSIOTCS C MOBEPXHOCTH MOuBHI. [locumraHo, 4to ¢
rektapa 3emau npu 30 °C 3a rog moxer ucmapurscs 2,38 xr y-I'XUID u
0,014 xr IJAT. HecMoTps Ha BBICOKYIO TeMIepaTypy KHIIEHHsS, COJep)KaHHe
JAT Hax pa3nuuHBIMU y9acTKaMHU MOYBBI MOXKET KOJEOAaThCS B MIMPOKHX Mpe-
nenax. Hanpumep, B cenbckoit MectHocTH KommdectBo JI/IT Haxomurcs B mpe-
nenax ot 0,3 10 8500 Hr/m’, a B ropoze — 10 430 ur/m’. Ha ckopocTh HcrapeHus
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CYILLIECTBEHHOE BJIMSHHME OKa3bIBAIOT TAK)KE COCTAaB IOYB U CKOPOCTh JIBUIKECHHUS
BO3/yXa HaJl MOBEPXHOCTHIO MOYBHI.

IMecTmapl HAKATTMBAIOTCS B TOYBE B pe3ynbrate AUPQPYy3uH B KpHU-
CTAUTMYECKUE PEIICTKA MHHEPAIOB (IVIMH), TIPH OTJIOXKCHHH UX B TyMycax H
IIpY MX MPOHUKHOBEHHUHU B TOJOCTH YacTHUI] T'yMyca. B aTom ciyyae ckopocTb
Jerpafanuu OyAeT 3aBUCETh OT THMA, (PU3UKO-XUMUYCCKUX U THIPOIUHAMUYC-
CKHX CBOWMCTB MOYBbI, MUKPOKJIMMATUYECKUX YCIOBHUM, HATMYKS U WHTEHCUBHO-
cTH (OTONH3a, OCOOCHHOCTEH PACTUTEIHFHOTO ITOKPOBA.

B 00BIYHBIX KIMMATHYECKUX YCIOBHUIX MECTHUIMIBI XOPOIIO aicopoupy-
I0TCS KOJUIOWAAMHU TIOYBBI, BCIEACTBUE YEro M MPOUCXOIUT UX YCTOHYHMBOE Ha-
KOIUICHHE B OOBEKTaxX OKpYyXKaromel cpenbl. boyiee BBICOKHE KOHIICHTpAIWH
cymmbl nectuiuaoB (muaaad, /T u ux MeTabonuTH) XapakTepHBI i Oolee
BBICOKHX IUIOINAJICH, I/ie MOYBbI O0OramleHbl MNIMHUCTHIM MaTephalioM U opra-
HUYECKHM BeEIEeCTBOM. [ MApOoQOOHBIE MECTUIUABI B OCHOBHOM OCTalOTCS B
BEPXHUX TOPH30HTaX IOYBHI, OOOTANICHHON OpraHMYECKUMM BellecTBaMu. B
9TOM Cllydae MpOLECChl Pa3NIoKeHUsl mecTUUUIoB (B yactHocTH, AJIT) Moryt
MIPUBOJUTH HE TOJNBKO K JETOKCUKAIMH MECTHIINA, HO U TOKCU(UKALINY.

[TecTUIHMIBI TOJTO COXPAHSIOT CBOIO aKTUBHOCTH M TAKMM 00pa3oM JIETKO
IIPOHUKAIOT B PACTEHUSI U NOYBEHHbIE MUKPOOPraHU3MBbl BO BIakHOW mouse. B
YCIIOBUSIX TOBBIMIEHHON BIa)KHOCTH MOYB Hauboyiee MHTEHCHBHOE BBIBEJCHHE
MIECTHUIIUJIOB C APEHAXKHOW BOJIOW HAONIONAETCS B TIIMHUCTBHIX MOYBAX BECHOM.
ITo crmocoOGHOCTH MUTPUPOBATh ¢ MHHU(DHILTPAITUOHHBIMUA BOJAMH ITECTHIIHIBI
pacrionaraloTcs B cienyromieid yoObIBaromiei mnociemoBarensHocTH: y-I' XTI,
JOIT, tnodoc, anbapuH, JWIbIPUH.

ITouBa siBISIETCST YHUBEPCATHHBIM OHOJIOTHYECKUM aJICOPOCHTOM W HEH-
TPaJIM3aTOPOM Pa3HOOOPA3HBIX OPTAaHWMYCCKUX COCITUHEHHIA, B KOTOPOH CYIIIeCT-
BYIOT Pa3IM4Hble BUABI MHKPOOPraHU3MOB (B TOM uHcie OakTepuu, rpuObl U
aKTUHOMMIIETHI). BONBIIMHCTBO MHKpPOOPTaHU3MOB TIOYBBI C OOJNBIICH WM
MEHBIIIeH CKOPOCTHIO pa3araloT OPraHUYEeCKHe MECTUIHIBI TP YCIOBUH TOMO-
TCHHOT'O pacIpeiecHUus] KCCHOOMOTHKA U OTCYTCTBHM MHTUOWPOBAHHS AKTHB-
HOCTH MHUKPOOPTaHU3MOB-I€CTPYKTOPOB. BOo MHOTHX Ciydasx pasioKeHHe Ha-
YUHAETCSl HE Cpasy, a uyepe3 HEeKOTOpOe BpeMs, HEOOX0IUMOe ISl MPUCIIOCO0-
JIEHUs] MUKPOOPIaHW3MOB K Pa3pyIIEHUI0 JaHHOI'O XMMHMYECKOrOo COEIUHEHUS,
npuyeM ¢ OoJbIIeld CKOPOCTBIO MPOTEKAET NECTPYKLHMS 3arpsA3HAIOIIUX MOYBY
COETMHEeHMI 10 Oe3BpPEeIHBIX BEUIECTB B CIy4yae HAXOXKICHHUS B HEH MOMYJISIUU
YKU3HECTIOCOOHBIX aHAdPOPOHBIX U adPOOHBIX MHKPOOOB. Adpalvs IOYBBI UMEET
O0JIBIIIOE 3HAYCHHUE, TaK KAK HEKOTOPBIC CTOWKUE TECTHIUABI B aHA3POOHBIX yC-
JIOBHSIX pa3pylIatoTcst OpIcTpee, 4eM B adpOOHBIX.

Ha ocHoBaHMH BBIIIEH3I0KEHHOTO MOYKHO CIENIAaTh BBEIBOJLI O TOM, YTO B
YCJIOBHSIX JKapKOT0 KJIMMaTa MPeruMYIIeCTBEHHOE 3HAUCHUE B Pa3pyILICHUH Tec-
TUIUOB B TOBEPXHOCTHOM CIIO€ ITOYBHI IMEIOT (POTOpa3pyIICHHE U HCIapeHHE.
ConepxaHue OpPraHUYECKOro BemiectBa, pH mMouBbl M (PU3HKO-XMMHUYECKHUE
CBOICTBA BelecTBa BXKHBI B 30HAX YMEPEHHOTO KIIMMAaTa.
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M.M. I'a6u60B, A.1. PaGaganoBa
Jlarectanckuil rocy1apCTBEHHBII YHUBEPCUTET, I'. Maxadkaia

BJMSTHUE XPOHUYECKON MHTOKCUKAIIUU ALIETATOM
CBUHIIA HA ®PAKIIMOHHBIN COCTAB BEJIKOB IT'OJIOBHOI'O
MO3I'A CETOJIETOK KAPIIA (CYPRINUS CARPIO L.)

3arpsi3HeHHE OOJNIBIIMHCTBA BOJOEMOB TSDKEIBIMU METaJUIaMH Ipuodpe-
TaeT yrpoxaromue MacmTadsl. OJHUM U3 caMbIX TOKCHUHBIX U Hambolee pac-
MIPOCTPaHEHHBIX METAJUIOB SBJIACTCS CBHHEII, O] BO3ACHCTBHEM KOTOPOTO MO-
TYT TMPOHUCXOAUTh MU3MCHCHHS CTPYKTYPHOTO M (DYHKIIHOHAJIBHOTO XapakTepa
Pa3NUYHBIX OPTaHOB U cUCTeM phIO [3].

W3BecTHO, 9TO BpeAHBIE METaOOJIHUTHI MPH OINpPEICICHHOW KOHICHTpa-
0N HEepPEeIKO IPOHUKAIOT B TOJIOBHOM MO3T dYepe3 remMarodHIedanndeckuit
6apoep [5].

Mosr o0iagaeT MOBBIIIEHHOH YyBCTBUTEIBHOCTBIO K OKHCIHTEIHHOMY
crpeccy. [Ipy MaToONOTHYECKUX COCTOSHHAX B MO3TOBOW TKaHM CO3IAIOTCS ycC-
JIOBHS JJIsi MHTEHCHBHOW TEHEpalMd DPagHKaIbHBIX TPOIYKTOB, MOBBIIICHUS
OKHCIHUTEIBHON JECTPYKLUHN OENIKOB, JUMHUJIOB, YTO MPUBOJUT K HapyIICHUIO
CTPYKTYpPHI ¥ (PYHKIIMN KIETOYHBIX MEMOpaH, N3MEHEHHIO UX MIPOHHUIIAEMOCTH H
noHHOTO Oayianca [2]. MHTeHCHpUKaIUsA MPOIECCOB OKUCITUTEIBHON MOIUpU-
KAl KOMIIOHEHTOB KJICTOYHOW MEMOpaHBI TOJOBHOTO MO3Ta MOXKET SIBISATHCS
MPUYMHON M3MEHEHUH, CBA3aHHBIX CO CIOCOOHOCTBIO MEeMOpaH T'eHepHUpOBATH,
MIPOBOJWTE W BOCIIPOM3BOIUTH HEPBHBIH MMITYJIbC, HAPYIICHUEM PEIETITOPHBIX,
MEINATOPHBIX U SHEPTCTUIECKUX CHCTEM.

B mocnenHee BpeMsl MOBBIIIEH HMHTEPEC UCCIEAOBATENEd K HU3yUCHHIO
HapyIIeHns: OeIKOBOro 0OMeHa B Pa3IMYHBIX TKAHIX PHIO MOJ BIUSHHEM TsDKe-
JBIX MeTayuioB [7]. Bee emie octaeTcss HESICHBIM MEXAaHW3M BIHSIHHS OOJIBININH-
cTBa (paKTOPOB Cpebl HA YPOBEHb U IUHAMUKY OCIKOBBIX KOMIIOHCHTOB T'OJIOB-
HOTO MO3Ta pbIo.

Hcxons U3 BRIMIEH3I0KEHHOTO, HAMH M3Y9eHBI HEKOTOpPBIE TOKa3aTelH
OexoBOr0 0OOMEHa B TOJIOBHOM MO3T€ PHIO ITOJT BIMSHUEM alleTaTa CBUHIIA.

PaboTa BrimonHeHa Ha 6a3e ynabopaTopuu (HU3UOIOTUU YEIOBEKA M HKHU-
BOTHBIX W HMXTHOJOTHM JlareCTaHCKOTO TOCYJapCTBEHHOIO YHHBEPCUTETa H
KACITIHUPX r. Maxaukainbl. B kauecTBe 00bEKTa UCCIIENOBAHNS HCIIOIB30Ba-
HBI ceronetku kapma (Cyprinus carpio L.) maccoit 100-150 r, BrIpamieHHBIC B
npynax [upokonbckoro peiookomOuHaTa TapymMoBckoro paiiona PecryOmuku
JarecrtaH, KOTOpbIe Tepe]] NepeOdpoCKor B IPYABI Ul 3UMOBKH OTJIABIMBAINCH
1 TIEPEHOCHIINCEH B akBapuyMbl o0bemMoM 300 11 ¢ copepkaHreM areTara CBHHIA
0,5 mr/ am® (IIK — 0,1 mr/mam’) [1,4]. KoHTponeM CIysKHIM phIGbl, COCpIKaB-
mmecs B umcToit Boae. Temmeparypa Boas! coctasmsuia 19-23°C. Kopmuiu pei6
KUBBIM TpyOouHnkoM (Tubitex tubitex). B ombITax mcmonszoBano 132 ocobw.
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Uzyuanu muHaMuKy conepkanus oOmiero Oenka [9] u ero ¢paxuwmii [6] B Xpo-
HUYECKOM JKCIIEpUMEHTE B TOJIOBHOM Mo3re Ha 5-e, 15-e u 30-e cyTku mocne
BHECEHHS arjeTaTa CBUHIA B BOAY.

[MonyueHHble pe3ynbTaThl MOABEPKEHBI BAPHAIMOHHO-CTATHCTHIECKOH
obpaboTke [8].

Pe3ynbpTaThl Hccae0BaHNS NPEACTABICHBI HA PUCYHKE.
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JluHamuka comepikaHust OEIKOB B TOJIOBHOM MO3T€ CETOJIETOK Kapiia MpH XPOHUIECKON HH-
TOKCHKAIIMY alleTaToM CBHHIA: | — o0umii 6eok; 2 — anb0yMUHBL;
3—al-, 4—a2-, 5—B-, 6 —y- rI00YyIUHBI

Bruoxumudeckne aHanu3bl, MIPOBEJICHHBIE HAa CEroJIeTKax Kapra rocie 5-
JHEBHOW WHTOKCHKALMM BOIHOM CpeIsl alleTaToOM CBHHIIA, MTOKA3BIBAIOT, UTO
coJiepkaHue oOmero Oeika B TOJOBHOM MO3TE CETOJETOK Kapra MOBBIIIACTCS
Ha 17,0% OTHOCUTENHHO KOHTpOJIS. BeposiTHO, MPUYMHON YBENMUYEHUS COleEp-
XKaHUS obmero Oenka MOXKeT OBITh aKTHBALMS OMOCHHTE3a OJMTOICHTHIOB,
BBITTOTHSIONINX 3aIIUTHBIC (DYHKITHH.

B rmoOynuHOBEIX (pakumsx Ha 5-¢ CyTKH MHTOKCHUKAI[MH BOJHOM Cpeabl
aIeTaToM CBHHIIA HAOIIOMAIOTCA Pa3sHOHAIIPABICHHBIC H3MEHEHHS IPOIIEHTHOTO
coZiepkaHus OSJIKOB Kak B CTOPOHY TOBBIMICHUS ((ppakmnu ;- TI00YINHOB B
1,6 pa3), Tak ¥ OHIKeHUs (PpakIuu op- U Y- TI00YINHOB ~ B 2 pasza). Conep-
xaHue [-rnoOyIHHOB HAaXOAUTCA B Ipeaenax KoHTpond. IIpu sTom cooTHoIe-
HUe anbOyMHUHBI/TII00YHHEI (A/G- HHIEKC) MOBBIIIAETCS HE3HAUYUTEIBHO.

[IpomoHTHpOBaHNE WHTOKCHKANWK DPHI0 MOHAMH CBHHIA 1O 15 cyTOK
MPUBOIUT K CHIDKCHHUIO COJEpKaHUs OoO0Iero Oenka W aab0yMHHOB OTHOCH-
TenbHO KOHTpoJs Ha 5,0 u 14,3 % coorBercTBenHo. KonuuecTBo o- U P - riio-
OynmHOB ToBbImaeTcs Ha 31,5 u 33,3 % COOTBETCTBEHHO IO OTHOIICHUIO K 5-
My OHIO. 3HAYHTENIFHOE IOBBIINICHHE HAONIONAeTCS TAKXKE B COJACPIKAHUU Y-
rno0yauHOB (B 4,1 pa3 oTHOCUTENbHO 5-T0 AHS U B 1,9 pa3a OTHOCUTENHHO KOH-
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TpoJIsi) U 0, — NI0OYIHHOB (B 1,9 pa3a OTHOCHTENBHO MPEABITYIICH CEPUU OITbI-
ToB). MI3MeHeHHs B COOTHOUICHUH alb0yMHUHOB M INIOOYIHHOB OTPAa3HIMCh Ha
A/G — nHzaeKce, KOTOPBI TOCTUT YPOBHS KOHTPOJIS.

JlanpHeiimee npoayicHre NpeObIBaHHUs CEerojeTok kapma jo 30 CyTok B
TOKCHYECKOM CpeJie C alleTaTOM CBUHIIA MPUBOAMIO K 3HAYATCIFHOMY MTOHMKE-
HUIO cojiepKaHus o0Iero 6enka, ars0yMHUHOB, ol- 1 02 — r106ynuHOB Ha 5,0;
14,0; 15,0 u 40,0 % cOOTBETCTBEHHO, TOTJ]a KaK KOJUYECTBO [3- ¥ Y — TI00YIH-
HOB B 2,1 u 1,2 pa3za Beimie kKoHTpons. [Ipu aToM cootHOmEeHne A/G ocTaeTcs Ha
YPOBHE KOHTPOJISL.

Takum 00pa3oM, XpOHHUECKOE BO3/ACHCTBHE MOHOB CBHHIIA IPUBOIUT K
HapYyIICHAIO KOJIWYECTBCHHBIX COOTHOIICHUH OENKOB M WX (pakuuil B roJOB-
HOM MO3T€e, KOTOPbIE MOTYT OTPa3UuThCA HA (PYHKIIMOHATHHON aKTUBHOCTH U TIO-
BEJICHUH PBHIO.
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M.B. I'azetnuHoB, A.A. AuapeeBa
JlaJIbHEBOCTOUHBIN TOCYJapCTBEHHBIN YHUBEPCUTET, I'. BianuBocTok

YPOBHU COAEPKAHUS TAXKEJIBIX METAJIJIOB B IOYBAX
PAMOHOB r. BJIAJIUBOCTOKA

Tsoxensre Metamurel (TM) OTHOCATCS K YHCITy HanOollee OIAcHBIX LIS
MPUPOJHON Cpelbl XMMHUYCCKHX 3arps3HSIONIMX BEIICCTB. JTO OOYCIOBICHO
TEM, YTO B OTJIHYHUE OT APYTUX TOKCHMKaHTOB. TM HakalIMBaroTCsA U HE paspy-
IIAl0TCS B KOMITOHEHTaX HpupoxHoit cpensl. [Ipucyrcteue TM B cpene oka3bl-
BaeT HETaTHUBHOE BIMSIHMC HA CYNICCTBOBAaHHE XKMBBIX OpPraHM3MOB. B mocnen-
Hee BpeMsl B CBSI3U C YCHJICHHEM aHTPOIOIeHHOMN Harpy3KU MPOUCXOIUT YBENIU-
YEeHUE UX COJCP)KaHM BO BCEX KOMIIOHEHTaX 3KOCHCTEM KPYITHBIX TOPOJIOB.

K Hacrosmemy BpeMeHHU 3arps3HEHHE IMOYB T. BiagmBocToka Mano m3y-
4yeHo. Bo BiaguBOCTOKe MMEIOTCS MCTOYHUKU 3arpsi3HCHUS MOYB TSKECITBIMU
metammiamu. K aum otHOcsTesa: TOII-1, TOII-2, 38 KpyIHBIX KOTEIBHEIX (B TOM
gucne «CeBepHass» n «CeBepHas-1»), BRIOpackBaromuye B aTMOchepy coenuHe-
HUS CBUHIIA, KaIMHUS, MBIIIbIKA, MEIIU, MapraHiia, HAKEIA, KoOalbTa, BaHAIUS;
MYCOpOCKUIaTeNIbHBIN 3aBoA; monurpadxomMoOuHar «Jlambmnpeccy, 3arpsa3Hsio-
IMH BO3IyX CBHHIIOM; CYZOPEMOHTHBIE 3aBOJIBI, OTPABIISIONINE IPHIIETAIOIINE
TEPPUTOPHH KaIMHEM, CBHHIIOM, IIMHKOM, KOOAJbTOM; IPEICTABIIAIOT OMac-
HOCTB IIEPEBO3UMBIE TIO XKEJE3HOH Aopore TPY3bl (Yroib, PYIHBIH KOHIICHTPAT).
Bosnbmoii BkiIax B 3arpsA3HEHHE BHOCSAT TPAHCIOPT M TPAHCHOPTHBIE MPEAIIPH-
ATus (aBTOpa300PKH, aBTOCTOSHKH, PEMOHTHBIE MACTEPCKHE).

Lems paOoThl: olleHKa KadecTBa MOYB pailoOHOB ropona BmammBocToka
0 COJEPIKAHUIO TSKEINIBIX METAJUIOB.

OT160p mpob6 mpoBoxamncs Ha 43 cranuusax (10 mpo6 orbupanmcek B ne-
kabpe 2007 r., 33 mpoOsr — B Mapte — anpene 2008 r.) Bo ®pyH3eHckoM, Jle-
HuHckoM, [TepBopeuerckom, [TepBomaiickom, CoBeTckOM palioOHaX ropojia U Ha
0. Pycckuil. B oOpa3uax mouB MeToJ0M aTOMHO-aOCOPOLIMOHHOMN CIIEKTPOMET-
pun (AAC) OBIIO OIpeAeIeHo COAEp)KaHWe CICTYIONINX 3JIEMEHTOB: XKeJe3o,
Maprasell, Melb, CBUHEI, KaJIMUIi, pTyTh, HUKEIb, IIMHK. J[Hama3oH KOHIEHTpa-
LU TSOKENBIX METAJUIOB B MOYBax r. BraauBoCTOKa, OTOOpaHHBIX HA aHAIIU3 B
nexabpe 2007 r. B IlepBopedenckomM, @pyH3eHckoM u JIeHMHCKOM paiioHax,
M3MEHSIJICS B CIICAYIONINX Mpeaesax, MI/Kr: xene3a — ot 15 go 5300, Hukens —
or 1,8 mo 16,8, xammust — ot 0,06 mo 1,5, kobanbra — ot 2,3 mo 20,2 (B mpode,
otoOpaHHO#l Ha (yHHKYyIepe, KOHIIEHTpAIKs KoOalbTa MEHBIIIE Tpeesia 0OHa-
pyxeHus), menu — ot 2,5 no 23,8, uuHka — ot 33,6 g0 944, mapranma — ot 163
o 777, pryta — ot 0,012 o 0,12. KoHuleHTpanuu onpeaensieMbiX 3JIEeMEHTOB B
moyBax B I. BimaguBoctoka B Mapte — ampene 2008 r., orobpanHbix B [Iepope-
geHCKoM, DpyHieHckoM, JlennnckoM, CoserckoM, IlepBomaiickoMm paiioHax u
Ha 0. Pycckwii, u3MeHsUICS B CIIEAYIONUX Mpeesiax, MI/KT: xene3a — oT 3419 mo
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45979, nukens — ot 2,9 o 60,6 (B 14 mpodax KOHIIEHTpAIHs HUKEIS HIXKE Tpe-
nena obHapykeHus ), kaamusa — ot 1,4 mo 12,2 (B 13 mpobax KoOHIEHTpauus
KaJIMusl HIDKe TIpesiena oOHapy)eHus ), kodambTa — oT 3 10 39,4, meau — ot 4,6
1o 158, nunka — ot 45 o 2799, mapranna — ot 147 no 1274, ceunua — ot 1,7 o
638. [Ipesbimenue I1JIK kanMus 3Ha4UTEIHHO B TOYBAX MYCOPOCKHUTATEIEHOTO
3aBoza — 12 I[IIK. B mpobe ¢ o. Pycckuit IT/IK 3Toro aneMeHTa npeBbIllicHa B
4,5 pa3za. Bo3aM0OXHO, IPUYMHON SIBIISIETCS paHee HAXOAMBIIMICS TaM BOEHHBIM
00bekT. B 4 pasa mpeprpimena [1/IK xagmus B patione TOLI-2, 9To, ckopee Bce-
T0, CBSI3aHO C JAEATENBbHOCTHIO ATOTO mpennpuarus. Ha craHiusx, pacmnoyioxeH-
HBIX B [lepBoMmaiickom paifone, ormeueHno npesbimenne 11JIK menu B 3,6 pa3a, B
NI0YBAaX MYCOPOCIKUTaTEILHOI0 3aBOJIa OHO TaKKe€ OYE€Hb 3HAYUTEIBHO — 3 pasa.
Konuenrpanust menu B nouBorpyntax Coserckoro paiiona, npesbiinaet [1J1K B
2 pa3sa, B IlepBopeueHckoM paiione - B 1,7 paza. B oTnensHbIX MUKpopaifoHax
ropona (ITocteimesa, 3mennka, Orepmensa, OyHnkynep) KOHIEHTpanns MeIn
cocrapisiet npuoausuTensHo 1 ITIK. KoHmeHTparus cBUHIIA Ype3BbIYAHO BbI-
COKa B MOYBOIPYHTaX, OTOOPAHHBIX BOJH3H MYCOPOCKUTATEIBHOTO 3aBOJNA, —
21 TIAK. B ocHOoBHOM ke mo ropoxy mpessimeHue [I/IK He3HaunTensHO — B
cpenneM B 1,5 paza. Tem He menee npeBbimenue [IJIK B 7 pa3 ormeueno ans
MMOYBOTPYHTa Ha Oepery p. Mmmmku, B 2,5-5 pasa — B mouBax JETCKOTO caja B
MKp Orepuienbi, /1 nepee3na B MKp Moproposiok, a Takxe Ha HEKOTOPBIX
cranuusax Bo PpynserckoM u IlepBopeueHckoMm paiioHax ropopaa. M3BectHo,
YTO OCHOBHBIM MCTOYHUKOM 3arpsi3HEHUS] FOPOACKUX I10YB CBUHIIOM SIBJSETCA
aBTOTpaHCIIOPT. M3BECTHO, YTO BayKHBIM MCTOYHHKOM IIMHKA B Omocdepe sBis-
eTcs CKUraHue JIpeBecuHbl M 0TX0a0B. IIpessimenue 11JIK nuaka B 28 pa3 xa-
PaKTEepPHO IS TOYB MYyCOPOCKUTATEIFHOTO 3aBoAa. JJIst TOYBBI BOCTOYHOI Jac-
tu IlepBomaiickoro paiiona [1JIK nunka npeBsieHa B 24 pasza. B 4,5 pasa mpe-
BoimieHa I1JIK B mouBorpynre Gepera p. MmmMku. [l IO4BOrpyHTOB OCTallb-
HBIX Tepputopuii npessimennue IIJIK nuaKa cocraBmio He 6osee 1,1-3 pasa.
st GONBIOIMHCTBAa TEPPUTOPHH, NMEIOIINX PEKPEallMOHHOe 3HAYeHHE IS To-
pO’aH, TaKMX KaK CKBEPHI, aJlJIeH, IETCKUE IUIOIAIKH, JIEC B MKp AKaJleMropo-
JIOK, YCIIOBHO ONarompusTHas U yJOBIETBOPHUTENbHAs 3KOJOrMdeckas oOcTa-
HoBka. [Ipessimenus [1JIK snemMeHTOB mepBOro kimacca OMacHOCTH (KaIMUH,
CBHUHEII, IIMHK) JUOO HET coBceM, 0o oHo He3HauuTenbHoe (1-2 TTIK). s
OCTANIbHBIX PAiOHOB rOpoJa XapaKTepHa HANpsDKEHHAs SKOJIOTHYecKas oOcra-
HOBKa (TIpeJIeNIbHO TOMYCTHUMbIE KOHIIEHTPAluu Bblie HOpMbI B 3-10 pa3). Tep-
PUTOPHH, OTHECEHHBIE TI0 CBOUM XapaKTEPUCTUKAM K TEPPUTOPHUSIM C KpUTHYE-
CKOW HKOJIOTHYECKOI 00CTAaHOBKOW, MPUIICTAlOT K MyCOPOCKHUIATEIIEHOMY 3aBO-
oy u TOI-2 (10-100 ITAK).
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E.N. I'anaii
Benopycckuii rocygapcTBeHHbIN YHUBEPCUTET, I'. MUHCK
OLIEHKA COCTOSIHUSA BO3JYIITHOI'O BACCEMHA r. MUHCKA

B npobGneme m3MeHeHnsT IPUPOIHON CPEbl YeTOBEKOM 0c000€ MECTO 3a-
HUMAaeT 3arpsi3HeHue atMocdepsl. OHO 00yCIIOBIMBACT MapHUKOBBIN 3(dekT,
N3MEHEHNE O30HOBOTO CJI0s, 00pa30BaHME KHCJIOTHBIX JOXICH M CMOTrOB. XH-
MHUYECKOEe 3arps3HEHHEe aTMOc(epsl HENOCPEACTBCHHO BIMAET HA COCTOSIHUE
3[I0pPOBbSl UEJIOBEKA. YCTAaHOBICHA YETKas KOPPEISIMOHHAS CBA3b MEXIy 3a-
Ipsi3HEHHEM aTMoc(epbl U 3a00JICBaHUSIMH OPraHOB JABIXaHUS: OpPOHXHTaMH,
TpaxeuTaMu, aCTMOM, THEBMOHUSIMHU, PAKOM JIETKHX.

Lemp paGoTsl — MpOaHANN3NPOBATh N3MEHEHHNE YIENBHBIX BEIOPOCOB 3a-
TPS3HAIOIINX BEIIECTB B aTMOC(EpHbIH BO31LyX MUHCKaA, CpeIHUX KOHLEHTpa-
LM OCHOBHBIX U CIIEU(HUYECKUX 3arps3HUTENIeH U 3a001eBaéMOCTH HaceICHH
3a matuiaetHui nepuon (1999-2003 rr.). Jlns aHanmm3a UCNOIb30BaHbl CTATHCTH-
YecKre NaHHbIle MUHHUCTEpCTBAa CTATUCTUKU M aHaIM3a, MHUHCKOTO TOPOACKOTO
LIEHTpa TMTUEeHbI U 3nuaeMuonoruu [1-2].

ITocTymnenune 3arps3HAIOMIMX BEIIECTB B arMocepy Ha TEpPHUTOPHUIO
MpuHCKa CBSA3aHO IVIaBHBIM 00pa3oM ¢ (hyHKIMOHHUPOBAHHEM CTAIlMOHAPHBIX U
MIEPEBIDKHBIX HMCTOYHHKOB BBIOPOCOB, IPUYEM IIOCIECAHUE MPOLYLHPYIOT
OO0IIBIIYIO UX YacThb. B 1ie7oM Ayt CTOIMIBI BalOBbIE BHIOPOCH OT 3THX UCTOY-
HHUKOB 3a paccMmarpuBaeMbiii mepuox (1999-2003 rr.) coctaBwin B CpenHEM
179,8 TeIC.T. AHANIN3 TaHHBIX 00 00BEeMax BEIOPOCOB B MUHCKE MTOKA3aJ, YTO UX
MHHHMaJIFHOE CyMMapHoe KosrdecTBo (159,9 Teic.T) moctymmito B atmocdepy B
2000 r., makcumaibHoe (206,9 toic. T) — B 2003 1. [1].

M3mMeHeHne o6beMa MPOMBIIIICHHOTO MPOU3BOACTBA U YHUCICHHOCTH Ha-
CeNIeHHsT 00YCIIOBHIIO Pa3IMIHOE MOCTYIUICHHE BHIOPOCOB MPEANIPHUATHHA Ha Iy-
my HaceJleHHsA. MUHUMAabHOE KOJMYECTBO ylenbHOro mnokazatens (18,1
Kr/gen) orMeyanoch B 2000 r., makcumanbsHoe (21 kr/gen.) — B 1999 u 2001 rr.
3a mepuon uccieoBaHNi HaOMI0Jancst pocT YMCICHHOCTH HacesleHus Oraroma-
Psl MEXaHUYECKOMY IIPUPOCTY M aJMUHHUCTPATUBHO-TEPPUTOPHUAILHOMY MpPeod-
pasoBanuio. OOBEMBI BHIOPOCOB CTAI[MOHAPHBIX MCTOYHUKOB HM3MEHWIHCH Ha
5,3 Toic.T B 2002 1. o cpaBHeHuto ¢ 2000 r.

AHann3upys BPEMEHHYI0 H3MEHYHBOCTD KOJIMYECTBA BEIOPOCOB OT Iepe-
JBIXHBIX MCTOYHHKOB Ha OJHOTO XXHTEIS, CIEAYyeT OTMETHTh MX YBEIHMUYCHHUE
Ha 23,3 kr/gen B 2003 r. B omiimuue ot 1999 r. ABTOMOOWIBHBIE BEIOPOCH! pac-
IIPOCTPAHSIOTCS HA YPOBHE AbIXaHUA denoBeka. OHM 00/1aAal0T pa3apaskaroIuM
JEeHCTBHEM Ha NbIXaTeNIbHbIC MYyTH W UTPAIOT 3HAYUTENBHYIO PONIb B PAa3BUTHH
KaK OCTpBIX, TaK ¥ XPOHHYECKHX 3a00JICBaHHH.

ITo naHHBIM CTAIlMOHAPHBIX HAOIIOAEHUIH, CPEIHET0J0BbIe KOHLIEHTPALUI
IIBIIM HaxoMwnch B mpenenax 0,05 (2002 r.) — 0,12 ITAK (2000 r.), okcnma yr-

53



nepona 0,26 (2002 r.) — 0,38 ITAK (2000 r.), nuokcuna azora — 0,32 (2000 r.) —
0,36 IIAK (2001 r.). OCHOBHBIMH HCTOYHHUKAMHU TOCTYIJICHUS B BO3yX OKCH-
JIOB a30Ta SIBIAIOTCA aBTOTPAHCIIOPT, TEIUIOBBIC AICKTPOCTAHIIUH, OKCHJIA yTIIe-
poIa — aBTOTPAHCIIOPT. Y POBCHD 3arps3HCHUS BO3IyXa TUOKCHIOM CEphl HU3-
kuii 1 cocraBisieT Bo Bee ronsl 0,1 TIJIK, 4To 00ycIoBICHO UCIONB30BAHUEM B
Ka4yecTBE TOILIMBA IIPUPOTHOTO rasa.

Jnsa Bo3mymiHOro OacceifHa Topoja XapakTepHO 3arps3HEHHE BO3ayXa
cnenududeckuMu npuMecsiMi. CpefHuEe KOHIIGHTpalud (QopManbIeruaa 3a
2000-2003 rr. B arMochepe H3MEHHIICh Ha 1,7 MKI/M’. 3a IIEPHOJ HCCIeI0Ba-
HUI oTMeuaeTcsl CTaOMIBHBIN YPOBEHb 3arpsi3sHEHUs aTMocdeps! peHonom. Xa-
PaKTepHOH OCOOEHHOCTHIO KauecTBa BO3AyXa B I'. MHHCKE SBISETCS BBICOKHIT
YPOBEHBb KOHIIGHTpAIlMd B HeM amMmuaka. OTMedaeTcs yBEIHUYCHHE CPETHHX
KOHIEHTpaluii ammMuaka Ha 13 MKT/M [1].

3arps3HEHNE BO3/IyXa OKa3bIBAaeT HEMOCPEICTBEHHOE BO3JICHCTBUE HA CO-
CTOSIHHE 370pOBBs HaceleHus. [lo maHHBIM MHHCKOTO TOPOJICKOTO IICHTpa TH-
THEHBl W SMUAEMHOJIOTHH, TNepBUYHAs 3a0oneBaeMocTh HaceneHus B 2003r.
YMEHBIIWIACH 1O cpaBHEHUIO ¢ 1999r. Ha 8,8%. B cTpykType nepBuuHOii 3260-
JIEBAEMOCTH HACEJICHHUsS IEPBOC MECTO 3aHMMAIOT OpPTaHBI JbIXaHWA. BrIcokas
pacIpoCcTpaHEeHHOCTh CPelr HacelleHHus 3a00JIeBaHUN OPTraHOB JIBIXaHUS CBSA3a-
Ha C TeM, 4TO PECHUpaTOpHas CUCTeMa OTHOCHUTCS K NEPBUYHBIM 3aIllUTHBIM
OappepaM opraHu3Ma U pearupyeT OJHOI W3 MEepPBhIX Ha BO3JCHCTBUE HEOIAro-
MIPUATHBIX (pakTOpOB OKpyskaromieil cpeasl. [lo manHEIM MHHCKOTO TOPOACKOTO
LEHTpa TUTHEHBI U 3muaeMuoiorud, B 2003 1. oTMevanock CHH)KEHHE TICpBHY-
HOH 3a00J1€Ba€MOCTH B3pOCIIOr0 HACENEHUs] OONE3HSMH OPTaHOB ABIXaHUS IO
cpaBHeHHIO ¢ 1999 r. (38226,0 u 28749,2 na 100 ThICc. Hacenenus) [2]. B Teue-
HHE PacCcMaTpUBAEMOTO MEepHOAa HAOMOIaI0Ch HEOAHO3HAYHOS N3MEHEHHE 3a-
00JIeBaEMOCTH CpeJu BO3PACTHBIX KaTeropuil HaceneHus. [lo oTHOIIEHUIO K
ypoBHIO 1999 r. 3a6051€BaeMOCTh JETCKOTO HaceleHus yBenudmiack Ha 8,3 %,
MOAPOCTKOBOTO Ha 7,3 %. DTO, B OCHOBHOM, BBI3BAHO MOBBIIIEHUEM YPOBHS 3a-
00JIEBAEMOCTH OCTPOH MATONOTUEH ABIXaTEIbHBIX IyTCH U TPHIIIA.

Takum o6pa3om, 3a mepuoJ UCCIENOBAaHUN B T. MUHCKEe YAETbHBIN MOKa-
3aTesib BEIOPOCOB OT IEPEIBIXKHBIX MCTOYHHKOB B aTMOC(HEpPHBINH BO3IyX yBe-
JIMYHICS, OT CTAlMOHAPHBIX — YMEHBIIIICS. B cTpykType mepBUYHON 3abore-
BaEcMOCTH HACEIICHHS TIePBOE MECTO 3aHMMAIOT OPTaHbl IBIXaHUs, TIPH ITOM 3a-
60J1eBaeMOCTh IOAPOCTKOBOTO M JIETCKOTO HACEJICHHS yBEIHUIHIIACK.

Jlutepatypa
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JI. A. I'eBainu

T'OVYBIIO «Camapckuii rocy1apCTBEHHBIN TEXHUYECKUH YHUBEPCUTET

CUBUPCKAS A3BA: TIPOBJIEMBI U BOSMOKHBIE
IIYTHU PEHIEHUA

B unrepsbro «He3aBucuMOM ra3zeTe» BOJDKCKUN MEKPETHOHAIBHBII IIPO-
Kypop ImpupoapoxpaHHoi mpokypatypsl Poccun Bepa Conparosa pacckasana o
TOM, YTO JKUTEJIN PEruoHa >KUBYT B IOCTOSHHOW ONACHOCTH 3a00JieTh CHOMp-
CKOH S13BOM.

«KuTenu MOBOIKCKUX PErHOHOB JKUBYT IO YTPO30H BCIBIIIKH CHOWp-
ckoit s3Bbl. Ilo HammM maHHBIM, Ha TeppuTOopuH Bomkckoro GaccelfHa Haxo-
JUTCS OKOJIO 12 ThICAY CKOTOMOTMIBHUKOB, U3 KOTOPBIX OKOJIO 7 THICSIY — 3aXO0-
POHEHHMS CKOTa, YMEPIIETro OT CHOUPCKOH sA3BBI. M OMacHOCTH 34eCh B TOM, UTO
0 MECTOHAXOXXJCHMAX OOJBIIMHCTBA M3 HUX MBI HUYETO HE 3HAEM, MOCKOJBKY
OHH nosBIINCH emle B XIX Beke, Korjga He 3a00THIINCE OT TOM, YTOOBI 0003Ha-
YUTh M OrpaXkIaTh 3aXOPOHEHHUs, OULINAIBHO MX 3apEeruCTPUPOBATH B apXH-
Bax», - pacckasaja IIpoKypop.

B mocranoBnennn denepanbHO# CIy>kOBI IO HAA30pY B cepe 3aIIuThI
IpaB noTpeduTeneil 1 O1aronoiyydus 4eaoBeKa INIaBHbIM Tocy1apCTBEHHBIN ca-
HuTapHblid Bpad PD I'.I'. OHUIEHKO O0TMEYaeT, 9TO «IMUAEMHUOIOTHIecKas 00-
CTaHOBKa IO CHOHMPCKOHN s3Be Ha TeppuTtopuu Poccuiickoit Peneparm mpo-
JOJDKAeT OCTaBaThCsl HecTaOMIbHOW. Ha MpOTSDKEHMH MOCHETHMX ISTH JIET B
Poccuiickoit deneparun 3aperucTpupoBaHo 43 ciaydas 3a0oneBaHus Jdr0eH cu-
6upckoii 13Boil.

B Poccuiickoit denepanun HaCUUTHIBAETCSL OKOJIO 35 THICSY CTALIMOHAPHO
He6JIaronoTyYHbIX 0 CHOMPCKOH A3B€ IMYHKTOB C MOYBEHHBIMU OYaraMH, B KO-
TOpBIX yuTeHo 7940 cuOupes3BeHHbIX 3aXOpOHEHUI» [1].

B nocranoBiennn ormeuaetcs, uto B 2008 — 2009 . TpeOyercs mpoBec-
TH YYeT BCeX CHOMPES3BEHHBIX CKOTOMOTHMJIBHHKOB C 00yCTPOHCTBOM 3aXO0po-
HEHUU.

Cornacuo my6muxanuu raszeTts! «Bomxckas Kommyna» Camapckoit 00-
mactu (Nel08 20.06.2006) mipu MpOBEpKE COCTOSHUS CKOTOMOTHIILHUKOB TPH-
POI0OXPaHHON IPOKYPATYpOH N BETEPUHAPHOH CIIy’)k00H yCTaHOBJIEHO, YTO Ha
TeppuTopuu Toibko LlIuroHckoro paiiona o0nacTu Ha ceMU MecTax HaXOZIATCS
3aXOPOHEHUS KMBOTHBIX C BO3MOXHBIM 3a00JIeBaHHEM CHOMPCKOH s13BOH. OHI
HaxoxsTes BOm3n cen Cypuncka, Mypanku, Kimumosku, Komaposku, Ctaporo
Tykmyma, HoBogeBnusero n nocesnka beperosoro. Bece 3axopoHenust He 00y-
CTPOEHBI B COOTBETCTBHSMHU C TpeOOBaHUSAMH BETCpHHAPHO-CAHUTApPHBIX Mpa-
BI. OTCYTCTBYeT TepPMETHUECKOE XpaHeHNEe OMOIOTHYECKHUX OTXOMOB, MCKITIO-
YaloIUX KOHTAKT C HUMH JIOAEH W KUBOTHBIX. CKOTOMOTMIIBHUKH MPaKTHYe-
CKH HE OTOpPOKEHBI, )KEPIU CTHUJIN, YACTUYHO Pa3BaIUINCh.
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To4HO YCTaHOBHTH, B KaKMX CKOTOMOTWJIBHHKAX HaXOJATCS TPYIbI K-
BOTHBIX, 3apPaXEHHBIX CHOUPCKON S3BOM, MPAKTUIECKU HEBO3MOXKHO.

AHanu3sl TOYBHI M TOA3EMHBIX BOJ Ha YPOBHAX 3aXOPOHEHMH HE MPOBO-
asitest. [IpudauHbl GaHaIbHBI — BBICOKask CTOMMOCTE pabOT M OIMAacHOCTh BBIBOJA
CTIOp S3BBI Ha IIOBEPXHOCTH TOYBEHHOT'O TIOKPOBA.

B 1993 u B 1995 rogax B paifoHe 3aperuCTPUPOBAHBI BCHBIIIKH CHOUP-
cKOH s13Bbl. [IpHunHBI BOSHHUKHOBEHHS 3a00J€BaHMI HE JHOCTATOYHO SICHBI, OfI-
HAaKO OCHOBHBIM MCTOYHHKOM ITPEAIIONAraloTcsi IMEHHO CKOTOMOTHIIbHUKH.

[TepBu4HBIE MEpPBI IO 00ECIIEYEHHIO OE30MIaCHOCTH OJIM3 PACTION0KEHHBIX
HACEJICHHBIX MECT OT MECT 3aXOPOHEHHUS — 3TO UX 00yCTPOMCTBO B COOTBETCT-
BUH C JEHCTBYIOIINMH TPEOOBAHUSIMU CAHUTAPHBIX HOPM.

[TpumepoM nepBHYHON KOHCEPBALMU 3aXOPOHEHUI MOTYT CIIy>KHTh pa3-
pabotkn OOO ¢upmbl «Bonronpoekrcrpoii». CorimacHo padodnM MpPOeKTam
BOym3m cena Koneisans, KpacHoapmeiickoro paiioHa U IpyTHX 3aXOpPOHEHUIT 11O
Camapckoif 007aCTH BOKPYT 3aXOPOHCHHUSI YCTaHOBIICHO JKEJIC300€TOHHOE Or-
paXkJIeHWE M3 THUIIOBBIX JKEJIC300€TOHHBIX IUIUT C KAJINUTKOH, 3aKphIBaeMOW Ha
3amok. [lo BHyTpeHHeMy mepuMeTpy 00yCTpanBaeTCs KaHaBa C HACHIIBIO 3E€M-
M Ha OTpaXKICHUE, He JOIyCKarollee MPOHUKHOBEHHS XHBOTHBIX Ha €ro Tep-
putoputo. Ha Konoze 3aXopoHeHHs yCTaHABINUBACTCS TePMETHYHOE METaIIN-
4yeckoe yKpbITHe. BHYTpeHHSS kaHaBa TapaHTHPYeT HEOOCTYIHOCTh yXOja IMo-
BEPXHOCTHBIX BOJ] 32 TEPPUTOPHUIO 3aX0poHeHHs. [Ipn pacronaokeHnn CKOTOMO-
THJIBHUKOB Ha YKJIOHAaX MO BHEIIHEH CTOPOHE OTPakACHHS YCTPAaHBaeTCs BOJO-
OTBOZHAsI KaHABa, NPETSATCTBYIOMAs Pa3MBIBAHUIO TaJIBIMH M JOKAEBBIMH CTO-
KaMU TEPPUTOPUIO 3aXOpOHEHHH. [2]

JlaHHBIE MHXXCHEPHBIE COOPYKECHUS SBIIAIOTCS IIEPBUYHBIM U TOCTATOYIHO
3¢ GEeKTHBHBIM CPEACTBOM IIPEAOTBPAIICHNUS BCIIBIICK 3a001eBaHNH CHOMPCKOM
SI3BOM.

Jluteparypa

1. INocranoBnenue Ne4l ot 27.06.2008 «O Mepax COBEpILICHCTBOBAHUS MEPONPUSATHH IO
npoduIakTHKU cubupckoit s138bl B Poccuiickoii @enepanuny» / denepanbhast ciryxba 1o Hajl-
30py B cpepe 3amuThl MpaB NOTpeOuTENeil U OIaromoay4us YeaoBeKa.

2. KoHcepBarust cubupes3BeHHOro 3aX0poHeHH s Ha 3eMiisix KosbiBaHCKOH celtbCKoit BOJIOC-
™1 KpacHoapmetickoro paiiona Camapckoit obmactu / OOO ¢upma «BonronpoekTctpoii».
Camapa 2005.

56



10.JL. FepachOB', 0.B. MyXOpTOBaz, A.B. Cunnuknii’

1 o o
Camapckuii ToCcyIapCTBEHHbBIH YHUBEPCUTET
2 .
WHeTuTyT 5K0JI0THH BOJDKCKOTO Oacceiina, r. TompaTTn
3 . o
Pernonanshsiit yausepcutetr HastHoBol, r.Camapa

300IIJTAHKTOH KAK ITOKA3ATEJIb COCTOAHUA 9KOCUCTEM
ABYX IIPYIOB B r.CAMAPE

Ha tepputopuu r. Camapsl pacmnonoxeno 6oiee 30 mpynoB MOCTOSHHBIX
1 TIePEeCHIXAIOMNX, Pa3HBIX Pa3MEPOB W TIIyOWHBI, pa3iNUYaloNIuXCs 10 THAPO-
XMMUYECKUM TOKa3aTellsIM U CTCIICHH aHTPOIIOIeHHOTo Bo3eiicTBus. Bemencr-
BUE Pa3HOOOpa3usi yCJIOBUIl CyIIECTBOBAHUS B 3THX IpyAax c(HhOPMUPOBAIUCH
pa3sHoOOpa3HbIe SKOCHCTEMBI. MBI CpaBHHBAaEM BHIOBOW COCTaB paKOOOPa3HBIX
1 KOJIOBPATOK JBYX IIPYAOB, PacIOOKECHHBIX Bo3je yiI. Ctapa-3aropa npumep-
HO B | KM ApYT OT Jpyra M BeChbMa CHJIBHO Pa3IMYAIOMIAXCS IO CIOKHUBIIHMCS B
HHX YCIIOBHSIM CYIIIECTBOBAHHUS 300IIIAHKTOHA.

IlepBslit U3 3TUX NpYAOB Ha3biBacTcs BopoHexxckuMm Bepxuum CeBepHbIM
(manee — BopoHeXCKHiA), OH CaMblii MaJIeHbKUH B TpYyIe U3 TPeX MPYIOB Ha
TEPPUTOPHU SKOJIOTHUECKOTo Mapka «BopoHexckue mpyasl» (JOBOJIBHO 0O0Nb-
moi ckBep). [o mpoesxeit gactu 6omee 100 m. IIpyn co3man B oBpare OKOJO
100 ner Hazan, nutanue pogaukosoe. Jnuna npyaa 100 m, mmpuna 30 M, Tooy-
OuHa OKOJIO 2 M, THO WIINCTOE, BOJIa Ipo3padHas. [Ipy OTHECEH COTpYAHUKAMH
HHCcTUTYyTa 9KONOTMH BOJDKCKOTO OacceiiHa K [P-me3ocanpoOHOMY THIY ¢ 3
KJIACCOM KadecTBa BOJBI (UHCTOTA yIOBJICTBOPUTENbHAs), paspiamy 30 (ciabo
3arpsisHeH). 3apociu MakpodutoB obpaszoBansl Typha latifolia L., Typha angus-
tifolia L., Sparganium erectum L. Ceratophyllum demersum L., Potamogeton
natans L., Alisma plantago-aquatica L., Agrostis stolonifera L. TToBepXHOCTb
BOJIBI TIOYTH TIOJHOCTBIO MOKpPBITa Lemna trisulca L., Lemna minor L. u Spiro-
dela polyrrhriza (L.) Schleid. E.B.3axapoBsiM yka3aHo ajs 3Toro npyaa 27 Bu-
JIOB OEHTOCHBIX OPraHU3MOB.

Bropoii npyn (mpyza Jdy6oBoii porin) KomaHbld, SJUTHOTHYECKOH (HOPMBI,
OH PACIIOJIOKEH BO3JIE TePEKPECTKa OXKHUBICHHBIX aBTOCTpPaX B 25 M OT Ipoes-
ket yact. TeppuTopust BOKPYT HEYXOXKEHHAs, TpaBa BHITONTAHA, ICPCBHCB Ma-
710. MHOT03TaXHbIE JKUIIBIE 3/JaHUs ropasfo Onmxke k npyny. Ha Oeperax u nHe
IpyJa MHOTO ObITOBOTO Mycopa. JlmuHa mpyna 6oxee 70 m, mupuHa 40 M, riny-
6una 1,0 — 1,5 M, pa3 B 3-5 et npyx nepecsixaeT. JJHO mwimcToe, BOga MyTHasI.
U3 makpoduroB Tonpko Elodea canadensis Michx. u Potamogeton berchtoldii
Fieb. Conepxanue coeanHeHuit azora u ¢ochopa BABOE BHIIIE, YEM B MEPBOM
npyze, BennuuHbl BIIK u XIIK paznuuatorcst va 15% u 5%. Ipyxn otHecen E.B.
3axapoBbIM K [-mMe30canpoOHOMY THITy U pas3psaay 4 (3arpsi3HeHHble). UM ke
yka3aH 21 BUJ GEHTOCHBIX OPTaHU3MOB.
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[poOsr cobupamu B 2000-2006 rr. Mo OOIIEHPUHATHIM METOIHKAM
IUIAHKTOHHOH CeThI0 M 0aTOMETPOM C CepelMHBI ampels A0 Hayana Hosiops B
nesarkany (OT JAHa 10 HOBEPXHOCTH) U HA MEJKOBO/IBSIX C ITOIPYKEHHBIMH MaK-
poduTamu.

Konosparok B BopoHnexxckom npyne BbisiBieH 61 Bua u3 15 cemeiictB u
28 pomo. 1o cem. Ascomorphidae (pox Ascomorpha), Asplanchnidae (pos
Asplanchna), Brachionidae (pombr Anuraeopsis, Brachionus, Keratella wu
Platias), Colurellidae (pomsr Colurella, Lepadella u Scuatidella), Euchlanidae
(pon Euchlanis), Filinidae (pon Filinia), Flosculariidae (pox Sinantherina), Le-
canidae (pox Lecana), Mytilinidae (pomsr Lophocharis u Mytilina), Notommati-
dae (pon Cephalodella), Phylodinidae (pomsr Dissotrocha, Philodina n Rotaria),
Synchaetidae (ponsr Bipalpus, Ploesoma, Polyarthra u Synchaeta), Testundinel-
lidae (poxel Pompholyx u Testundinella), Trichocercidae (pox Trichocerca) n
Trichotriidae (pomer Macrotrachela n Trichotria). 3 mux 19 Bumos (12 ce-
MeHCTB, 17 poOB) MPUCYTCTBOBAIHN B mpobax Bce 4 roaa MCCIeIOBaHHMA, OC-
TaJIbHBIC BCTpPEYaNHCh He Kaxaplid rox (16 BugoB u3 10 cemeiictB u 12 pomos
TonbKO 1 TOA). 15 BHIOB KOJOBPATOK OTHOCSTCS K Telarndeckum, 32 BUaa
OOBIYHBI B 32pOCIIIX MaKpopHUTOB, 10 — MpuIOHHEIE, 4 — SBPUTOITHBIC.

PakooOpa3nbix B BopoHekckoM npyze BbIsBIeHO 34 BHIa U3 3 OTPSIOB,
3 moaoTpanoB, 6 ceMeiicTB U 22 poAoB (KpoMe TOTo, HalJieHbl He OIpeseieH-
HBIe JI0 Buaa npenctasutenn m/ki. Ostracoda u m/otp. Harpacticoida). Oto ce-
merictBa  Cyclopidae  (poxast  Acanthocyclops, Cyclops, Eucyclops,
Macrocyclops, Mesocyclops, Microcyclops, Thermocyclops u Tropocyclops),
Eudiaptomidae (poxa Eudiaptomus), Bosminoidae (pon Bosmina), Chydoridae
(pomet  Alona, Biapertula, Chydorus, Graptoleberis, Pleuroxus wu
Pseudochydorus), Daphniidae (poxsr Ceriodaphnia, Daphnia, Scapholeberis u
Simocephalus) u Sididae (poxst Diaphanosoma u Sida). 10 BHIOB CBOCTBEHHBI
nenaruany, 17 — muropansHele, 6 — SBPUTOITHEIE.

B nmpyzne [ly6oBoii poumn obHapyxeHo 20 BHIOB KOJOBpaToOK M3 12 ce-
MeiictB U 16 pomo. I1o cem. Asplanchnidae (pox Asplanchna), Brachionidae
(pomst  Brachionus, Keratella u Notholca), Colurellidae (pon Colurella),
Euchlanidae (pon Euchlanis), Filinidae (pox Filinia), Lecanidae (pox Lecana),
Mytilinidae (pox Mytilina), Notommatidae (pox Eosphora), Phylodinidae (poasr
Philodina u Rotaria), Synchaetidae (pomst Polyarthra wu Synchaeta),
Testundinellidae (pox Testundinella) u Trichocercidae (pox Trichocerca). U3
HuX 10 BuIOB (5 ceMeicTB, 7 poIOB) MPUCYTCTBOBAIN B MPOOAX Kax bl Tox, 7
BUIOB (5 ceMeHCTB, 5 poJoB) — ToIbKO B 1 Tox. 13 KonoBpaTok 4 Buaa Ieyaru-
4yeckue, 16 — TUTOpaNbHbIC H IBPUTOIHEIE.

PakooOpa3HbIX BBISBICHO 9 BHIOB M3 3 OTPAIOB, 3 MOIOTPSAOB, 6 ce-
MeHcTB 1 9 ponoB (KpoMe TOTO, MPUCYTCTBYIOT OCOOH, OTHOCSIIHECS K TI/KII.
Ostracoda u m/otp. Harpacticoida, BuoBas mpHHAIJICKHOCTh KOTOPBIX HE OII-
penenena). Ot1o cemeiictBa Cyclopidae (poxsr Cyclops, Eucyclops u Thermo-
cyclops), Eudiaptomidae (pox Eudiaptomus), Bosminoidae (pom Bosmina),
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Chydoridae (poxer Chydorus u Pleuroxus), Daphniidae (poxer Ceriodaphnia u
Daphnia) u Moinidae (pog Moina). 4 BuJa CYHTAIOTCS MEIarH4eCKUMH, 3 — IB-
PHUTOIHBIMH, 2 — TUTOPATIHEHBIMH.

Tonbko B BopoHexckoM mipyze BCTpeueHO 46 BHIIOB KOJIOBPATOK M 25
BUI0B pakooOpasHbIX. Tonbko B npyzae y6oBoii pomu - 6 BUIOB KOJIOBPATOK U
1 Bux pakoobpa3Heix. M B TOM, U B IpyroM mpyae oOUTaroT 15 BHIOB KOIOBpa-
TOK ¥ 8 BHIOB pakooOpasHbiXx. Koaddumuent Bunosoro cxoncrea no CepeHce-
Hy cocraBisieT 0,58 (mst xonoBpaTok - 0,57; mis pakooopasubix - 0,61). Koag-
¢unmeHT BUIOBOro cxoactea mo JKakkapy - 22,8 (s kosnoBpatok - 22.4; mis
pakooOpa3HbIX - 23,5).

Pa3nuuust 300MIaHKTOLIEHO30B U3YYEHHBIX MPY/JOB OMPEEISIIOTCS BUIa-
MH, XapaKTepHBIMH AJIs 3apocieil. Takux BUIOB ropasno Goibiie B BopoHex-
CKOM IIpYyJie U 3TO, OUEBUIHO, HAIPSAMYIO CBSI3aHO C OOMIIMEM M BUAOBBIM pa3-
HOOOpazueM Makpoduros. [lenarndecknx BunoB B mpyne yOoBoii pomu Toxe
MEHBIIIE; BO3MOKHO, 3TO CBSI3aHO C HOBBIIICHHONH MYTHOCTBIO €ro Bogpl. IIpyn
HaXOAMTCS Ha OTKPBHITOM MECTE M HUYEM HE 3alUIIeH OT BETPOBOIO IepeMe-
mMBaHUA. Bo3MOXHO, CHIbHEE BIMSAIOT Ha MPYJ 3arPA3HEHHS OT YJIHI[ C OXKHB-
JICHHBIM JIBIDKEHHEM aBTOMOOMIIEH.

CuutbHbIE Pa3Inyusl BUIOBOTO COCTaBa OTPaXKalOT HEOIAromolydHOE CO-
CTOSTHHE 3KOCHCTEeMBI B Ipyie [ly6oBoit porry.

Mexay TeM mus PEeKOHCTPYKIMH 3TOr0 MpyAa JOCTATOYHO IPOBECTH
3JIEMEHTapHyl0 ero Mmenuopanuio. HeoOxonuMo ynamute U3 mpyaa Mycop, a
TaKKe 9acTh HAKOIMBIIETOCS JOHHOTO MJIA, YTOOBI PACYMCTUTH IHUTAIOLINE €T
POIHUKU U MPEKpaTuTh HadaBiieecs ¢ 1970-x TOAOB MEPHOAMUYECKOE TEPECHI-
xaHue Bojoema. J{Jisi yMEeHBIIEHUS CMBIBA IPyHTa C OEperoB clenyeT YKPEelnuTh
GeperoBble OTKOCHI, BOCCTAHOBUTH HA OKPYXKAIOIIEH TEPPUTOPUH TPABSHOMH I10-
KpPOB U MOCAJAUTh HECKOJIBKO JECATKOB JEPEBbEB, HA MPUOPEKHOM MEIKOBOILE
BOCCTaHOBHTH CyIecTBOBaBmIHe a0 1970-x romoB 3apociu Makpoduros. Ilo-
no6ubIe paboTel mpoBommuCh B 1984 1. Ha Bepxnem npyne Camapckoro Bora-
HU4eckoro cana. [lociae HUX BOJgHAs SKOCHMCTEMa OBICTPO BOCCTAHOBMIIACH, Ca-
HUTApHOE COCTOSHHE yIydIIIock. B HacTosmee BpeMs B COCTaB 300IIAHKTOHA
9TOTO TpyJa BXOAAT 36 BUIOB pakooOpa3HBIX M 77 BHIOB KOJOBpaTtok. Ecim
OCYIIECTBUTD BCE 3TH MEPONPUATHS B pyzae J[yOoBo# poIy, To OH CTaHET IieH-
TPOM JIOKJILHOH peKpeallnoHHON 30HbI, KaKk 1 BOpoHeXCKHe NPy
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B.B. I'opOyHoBa

'OV BIIO «Cankr-IletepOyprekuii rocyjapcTBeHHBIH
HMHKCHEPHO-9KOHOMHYECKUH YHUBEPCUTET»

JAHAITA®PTHBIE IIJIAHBI KAK OCHOBA PAIUOHAJIBHOI'O
NPUPOAONOJIB30BAHUA B YPBOTEOCUCTEMAX

OJIHO M3 TIaBHBIX AKOJIOTMYECKUX MPOOJIEM COBPEMEHHOCTH SIBIISCTCS
Ype3MepHBIIl pOCT HaceNeHHs 3eMIIU, U CIEACTBHEM €ro SIBISETCS CIICAyIomast
XOpomIo u3BecTHas mpobiiemMa — ypbannzanus. Y uMeHHO B ypOaHHCTHYECKHX
LEeHTpax (ropojax) MOXKHO HAOIIOJaTh SIPKUH NMPUMEp HEPalMOHAIBLHOCTH MPHU-
POJONOIb30BaHUsA, B OCHOBE KOTOPOH JIEXKUT 3a4acTyr0 OTCYTCTBUE perjiaMeH-
TalliU TaKOH JEATENBHOCTH, T.€. YETKO Pa3pabOTaHHOTO TUTaHa NCHCTBHH.

TlNopon pa3BuBaeTCs He TOIBKO KaK HJIOH MAacCUB, T.€. MECTO MPOXKHBA-
HUS JI0JIeH, HO U, caMoe INIaBHOE, KaK MECTO COCPENOTOUYEHHUS MPOMBIILIEHHO-
CTH U ee MH(PACTPYKTYPHI, T.€. FJHEPIeTHIECKUX, TPAHCTIOPTHBIX U MHBIX Opra-
HU3amui. BrIcOkas KOHIIGHTpaIws NPOM3BOJCTBA B TOPOJAX €CTh CIIEICTBHE
nporecca ypOoaHU3aIMHU U €€ SKOHOMHUYECKON 11e1eCO00pa3HOCTH.

C nmpyroil CTOpPOHBI, COBPEMEHHBI TOpOJ MPEACTaBIsET COOOW CIOXK-
HEeHIIi KIIryOOK MPOTHBOPEIHH MEXITY «OMOTIOTHIECKON» M «IKOHOMUYECKOM
CYIIHOCTSIMH 4eloBeka. IIporecc cTUXMIHON ypOaHM3alM HAHOCUT CHIIBHBINA
yAap 1O 5KOJIOTMYeCKOMY PAaBHOBECHIO: 3arps3HSIIOTCSA BO3AYIIHAs M BOAHAS
cpeza, I3MEHEHHIO MTO(BEPraloTCs H3HAYaIbHbIC IPUPOAHBIE TaHAMA(TEL U 3TH
M3MEHEHUS CBS3aHBI C OTUY)XKICHHEM 3eMeNlb HE CTOIBKO Paad pa3MelIeHUs
cOOCTBEHHO ropo/a, HO U JIsl CO3JaHusI OJIMTOHOB KOMMYHAJIBHBIX OTXO/IOB.

C pasBuTHEM ToOpoJOB HAOMIOAAaeTCd 3aMEHa KOPEHHBIX PAaBHOBECHBIX
(To ceTp oOecneunBaIOIINX YCTOIHUMBOE, CAMOIOICPKUBAEMOE Pa3BUTHE OHO-
cdepsl) MPUPOAHBIX TEOCHCTEM Ha ypOOTEOCHUCTEMBI — HEYyCTOWYHBEIE TIPHUPOI-
HO-aHTPOIOT€HHBIE CHCTEMBI, COCTOSIIHE W3 apXUTEKTypHO-CTPOUTENBHBIX
00BEKTOB U PE3KO HApYIIEHHBIX ecTecTBEeHHbIX skocucteM (H.D. Peiimepc),
MIpUYEeM OIHHU 3JIEMEHTHI TaKOH CHCTEMBI 00ecHeunBaroT KOM(OPT KH3HExes-
TENBHOCTH YEJIOBEKA, a IPyTUE CHIKAIOT €€ Ka4eCTBO.

YT0OBI COCTABUTH HATJISITHOE KOJHMYECTBEHHOE MPE/ICTABICHNE O TOM, BO
9TO OOXOIUTCS NMPUPOAE KU3HEOOECIeUeHHUE CPEIHETO0 TOPOXKAHMUHA IIIAHETHI,
HEOOXOIMMO COCTaBUTh IKOI02UUECKUE IKBUBANEHMbL COBPEMEHHO20 YeN06eKd.
IIpu oueHKe 3KONOrHUeCKUX MOCIEACTBUH KU3HEAESITENbHOCTH TOPOACKOro Ha-
ceneHust ctpad banTuiickoro persoHa ObLIM HOJyYEHBI CIEIYIOIINE pPe3yIbTa-
TBI: Y9acTOK pa3mepoM B 0,1 ra — smHIIEHTP BO3MYILEHHS OKpPY’KaroIeil cpesl,
Ha HEM €CTECTBEHHBIE IKOCHUCTEMBbl YHHUYTOXKEHBI MONHOCTHIO; 0,55-0,69 ra —
IUIoaab, HeoOXoaumas aist oOecHedeHUsl TOpOXKaHMHA IPOJIOBOJIBCTBHEM,
IIPUPOAHBIMU BOJIOKHAMU U ApeBecuHoH; 4-10 ra — TeppuTopus, HU4EM He 3a-
HATas ¥ HAYETOo He IPOW3BONAMIAS U TOPOKaHWHA, HO WCIIBITHIBAIOIIAs aH-
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TPOIIOT€HHBIN TPECcC 3a CYET YAAICHHS OTXO/O0B YEIOBEUECKOH KU3HE/ICITElb-
HOCTH U BbIOpoca 6uoreHos, Bkitodast CO,. YMHOXUB NOMYyYEHHBIN pe3yabTaT
HA KOJIMYECTBO TOPOACKHX JKHTEIEH, MOyunM miomans B 170 MiH. kM, 910
Gorblle BCel MOBEPXHOCTH CYIIIH.

OIHMM M3 TJIaBHBIX METOAOB PALMOHAIN3ALUKM HPUPOIOIOIL30BAHUS
quis ypooreocuctem ¢ 1970-x — 1980-x ronoB ocraeTcs skoro2udecKu opueHmu-
posannoe nanowiagpmuoe niIaHUpogaHue, TPH KOTOPOM o0coboe BHUMaHHE
JOJDKHO 00pamiaThesl Ha BHISIBIICHUE M OLICHKY (DYHKITMH M CBOMCTB JaHAIA(TOB
(reocucrem), a TakKe Ha pa3pabOTKy MPEATIOKEHHH 10 COXPaHEHUIO KayecTBa
MOYB, BOJI, BO31yXa, PACTCHUH M YKMBOTHBIX, COCTaBIISIFOLIMX XapaKTEPUCTUKH
CaMOITOIICPKMBACMOTO pa3BUTHS (sustainable development) naHHoOl reocucte-
MBI.

CMBICIT TaKOTo ITAHMPOBAHUS JIOJDKEH 3aKJII0YaThCsl B CO3JaHUM Npes-
MOCBUIOK Ui HOPMAJIBHOTO (DYHKIIMOHUPOBAHMSI yKa3aHHBIX KOMIIOHEHTOB B
YCIIOBHSAX YPOOTEOCHCTEMBI U COXPAHCHUH B3aMMOCBs3el Mexay Humu. [Ipu-
MEHHUTENBHO K MOYBaM pedb WAET O 3allUTe PEryJIATOPHOH M NPOXYyKIMOHHOH
¢yHKIMH, QYHKOUU cpensl OOMTAaHUS pPAcTeHWH M JKUBOTHBIX ITOCPEICTBOM
MIPEIOTBPAIIECHHUS P03 U MPOTUBOJACHCTBHS Ype3MEPHOMY HCIIOIB30BAHUIO U
3arpsi3HeHHIo. Jlanee HE0OXOIMMO NPHHATH BO BHUMaHHE KOMIUICKCHBIE B3au-
MOCBSI3H IIPOIIECCOB BOJOOOMEHa C OCOOCHHOCTSIMU MOYB U 3€MJICTIONIB30BaHNS,
T.e. 3allUTy TPOLECCOB (OPMHPOBAHUS M COXPAHEHMs KauyecTBa MOA3EMHBIX
Bog. Ilo oTHOImIEHMIO K BO3AYIIHOH cpele clienyeT 00eCIednBaTh 3alIUTy OT
UMMHCCHH (yNydIIeHHe Ka4yecTBa BO3AyXa, 3alluTa OT IIyMa) MOCPEICTBOM
CO3/IaHMs U TOJUICPIKaHMs CYLIECTBYIOLIMX 3€JICHBIX HACAXKJICHUH, a TaKKe BbI-
paBHUBaHHE MUKPOKIMMATHYECKUX M3MEHEHHI MyTeM CO3/IaHUsl U COXPAHEHUS
«apeasoB» ()OPMHUPOBAHUS YHCTOTO U CBEXKET0 BO3LyXa M oOecIlieueHue IyTen
JUISL €T0 CTOKA B MECTa C YXYIIICHHBIM MUKPOKJIMMATOM.

Kak npupoza B 11esIoM, Tak ¥ OTJeJbHBIE JIAaHAMA(TH UTPAIOT OOJIBIIYIO
poib B 00eCreYeHHHn HOPMAILHOTO (U3UYECKOTO M TICHXHYECKOTO COCTOSHUS
moae. [TosToMy npu nanamadTHOM ITAHMPOBAaHWUM Ha TEPPUTOPHU ypOoreo-
CHCTEM CIIe/IyeT yCTaHAaBIMBATh KaK BIMSHUE HA 9TH CHCTEMBI CYIIECTBYIOIINX
U IUTaHUPYEeMBIX (JOpM MPUPOIONOIIB30BAHMUS, TAK U 00paTHOE BiMsHHUE ypOore-
OCHICTEM Ha JIeATeNIbHOCTD Jrojel. JlanamadTHbIE IIIaHbBl B IPOMBIIUICHHO pa3-
BUTBIX TOpOJiax JIOJDKHBI BBIABUTATh KPUTEPUU KayeCTBAa OKPY’Karowlel cpenpl,
CIIy)Kalllue OPUEHTHPAMH JUIS CTPATErMuecKUX IUIAHOB MPOU3BOICTBEHHOTO,
XHWJIAIIHOTO U TPAHCIOPTHOTO CTPOUTENHCTRA.

[Mpumenenue nanamadTHOrO INIAHUPOBAHUS B ypOoreocucreMax Mo3Bo-
JMT YITH OT MMOPOYHOI MPAaKTHKN OOLIEr0 TUPEKTUBHOTO TUIAHUPOBAHHMS «CBEP-
Xy-BHH3» U CMOXeT obecrieynBaTh OajlaHC MEX/y rOCy/apCTBEHHBIMH M MYHH-
IUNATBHBIMU TPEOOBAaHMAMH M TPEIOKESHUAMH II0 HCIIOJIb30BAHUIO TOH HIIH
WHOHM TEppPUTOPUH, CO3/1aBaTh 0a3y IJIsl NPUHATHS PELIEHHH O IOIMYyCTUMOCTH
Pa3IM4YHBIX HAMEPEHUHU IIPUPOAOIOIb30BATEICH.
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H.A. I'packoBa, M.A. )Kusetbes, E.B. Ky3nenosna, JI.B. Jlynapesa,
T.E. llyrununa, FO.A. Mapkosa, B.K. BoiiHukoB

Cubupckuii ”HCTHTYT (huzmnosioruu u ouoxumun pacrenuit CO PAH,
r. UpkyTck

PACTEHUS IPUBAMKAJIbS: ATAIITAIIUA K HU3KAM
TEMIIEPATYPAM U AHTPOIIOTEHHBIM BO3JIEMCTBUSAM

[IpoGnema agantanuu pacTeHU K HU3KOTEMIIEPATYPHOMY CTpeccy, IMo-
MHMO CEIbCKOXO3SHCTBEHHOTO acleKTa, MMeeT OOJbIIOe 3KOJIIOTHYECKOe 3Ha-
YeHHe, T.K. CHOCOOHOCTb PACTEHHH aJallTHPOBATHCS K KOHKPETHBIM YCIIOBUSM —
9TO OJMH U3 (JaKTOPOB, ONPEIEIAIONINX apealbl paCpOCTPAHEHHS TUKHX BU/IOB
1 BO3MOXKHOCTh MX HMHTPOXYKIuH. CUHTaeTcs, 9TO JHITUABI KICTOYHBIX MEM-
OpaH UrpaloT KIIOUYEBYIO pOJb B IPOIECcax afanTanuud U (GOPMHUPOBAHUH YC-
TOWYMBOCTH PACTEHHH K HEOJIAroNmpHUATHBIM (haKTOpaM BHEIIHEH Cpebl, Mpex-
Jie BCETO K XOJIOXy. DTa YCTOMYMBOCTH KOPPEIUPYET C HANWIHNEM B KJICTOYHBIX
MeMOpaHax MMOJMHEHACHIIeHHBIX XUpHBIX knucioT (KK). M3BecTHO Takke, 9T0
MMEHHO HEHACHIIIEHHbIE KUPHBIE KUCIIOTH B CTPYKType MEMOpPaH OIpeeIIsIoT
ee «TeKydecTb». B cymiecTByromeit Mofen MOJEKYIIPHOTO MeXaHU3Ma ajarl-
TaIlMy KJIETOK K HU3KUM TeMIIepaTypaM IIepBHYHAS POJIb OTBOAMTCS MeMOpaH-
HBIM JINNINAAM, B YACTHOCTH MX CIIOCOOHOCTH K (ha30BBIM IEPEX0aM B 3aBUCH-
MOCTH OT TEMIIEPATypPhl OKpY KaIOIeH cpebl U epMeHTaM JiecaTypasaM, KaTa-
JIM3UPYIOMIMM CHHTE3 HCHACHIIIEHHBIX. B COOTBETCTBHM € 3TOH MOZETBIO MPHU
CHIDKCHUH TEMIIePaTyPhl YMEHBIAeTCcsd TEKy4eCcTh MeMOpaH, 3TO NPHUBOIUT K
YCHIIEHHOMY CHHTE3Yy JiecaTypa3 B KJICTKE, HX aKTHBAIMU W, KaK CIEACTBHE, K
YCKOPEHHUIO CHHTE3a MOJIMHEHACHIIIEHHBIX )KUPHBIX KUCIOT B MEMOPaHHBIX JIU-
nunax. B pesynpraTe 3THX IIpOIECcCOB TEKydecTh MEMOpaH BOCCTaHABIMBACTCS.
Taxum 06pa3om, IMEHHO aKTHBHOCTB JIeCaTypas SIBISETCA OJHUM M3 KIFOUEBBIX
MOMEHTOB B a/IallTallik PACTEHHUH K HU3KUM TeMIIepaTypam.

W3BecTHO, UTO y BBICHIMX PACTEHUIl CYIIECTBYIOT 3HAUUTEIbHBIC MEXKBH-
JIOBBIE PA3IIHYHS [0 X0JIO0YCTOMIMBOCTH. DTUM OOBSICHACTCS 0COOBIN MHTEpEC
K MOAPOOHOMY M3YUCHHIO MEXaHU3MOB HU3KOTEMITEpaTypHOH alanTaluy y pac-
TEHUH, TPOU3PACTAIONINX B CYpPOBBIX KIMMAaTHYECKUX YCIOBHAX. PaHee Oblm
MTOKA3aHbl CYIIECTBEHHBIE OTIIMYMSA B COCTaBE HEHACHIIEHHBIX KHUPHBIX KHCIOT
JHMIHUI0B MUTOXOHAPHAIBHBIX MeMOpaH y MpEICTaBUTENICH KyIbTYpHBIX (Zea
Mays L.) n nukopactymux (Elymus sibiricus L.) 3makoB. JlorugHO mpearnosno-
KHTh, YTO aHAIIU3 KUPHOKUCIOTHOTO COCTaBa CyMMAapHBIX JIMIHUJIOB U3 TKaHEH
HCCIIelyeMBIX PAaCTE€HHH, a TaKKe OLCHKAa aKTUBHOCTH JlecaTypas MpH AeicTBUI
HU3KHX TeMIlepaTyp OyIeT cHocOOCTBOBATH JIydIIEMY MOHMMAaHUIO MX POJIH B
(OpMHUpOBaHNY YCTOHYMBOCTH pacTeHuit k 3toMy Qakropy. Hecmorpst Ha nzy-
YEHHOCTh OMOXMMHUYECKUX MPOIIECCOB, 00ECIEeUUBAIOIINX aJallTUBHBIC H3MEHE-
HUS JIAIHTHOTO COCTaBa MEMOpaH OTIENBHBIX BHIOB KyNbTYPHBIX PAaCTCHHH,
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TaKUX Kak apabumoricuc, Tabak, KyKypy3a, cos, piUC H JPyTHe NMpH IeHCTBUU
HU3KUX TeMIIEpaTyp, BOIPOCH! YCTOHUMBOCTH U JIUIMMIHOTO MeTaboau3Ma pac-
TEHUH OCTAIOTCSI MaJIO MCCIeOBaHHBIMU. KpoMe Toro, eciii 1o XUMHYECKOMY
cocTaBy 3(HPHBIX Mace, aJKaJIOUI0B, TyOMIFHBIX BEIIECTB U3yYaeMBIX pacTe-
HUHN UMEIOTCS HEKOTOpbIE CBEICHUS, TO UX KUPHOKHCIOTHBINA COCTaB MpaKTHYe-
CKU HE HCCIIe0BaJICS.

OOBEKTOM HCCIECIOBAHUS CIYXKHJIH JINCTbI W cTeOIM 4 BHIOB JIEKapCT-
BEeHHBIX pacTeHuil n3 diopsr [Ipenbaiikambs. OOpasmbl A KUPHOKUCIOTHOTO
aHanm3a Opaiu B pa3IMyYHBIC CPOKU BEreTalluy (Ha 3TOM 3Tame padot - HOs0pb),
(UKCHpOBaNIK U PaCTUPAIN B KHUJIKOM a30T€ O IOJyUYCHHUS TOMOT'€HHON MacChI
JUIL 3KCTPaKUUM JIMIUAOB. ODKCTPAaKLHIO JIMIUAOB M3 TKaHEW MCCIelyeMbIX
00BEKTOB MPOBOIMIIN C HCIOIB30BAaHHEM CHCTEMBI PACTBOPHUTENEH XI0podopM-
Mmeranon-sona (1:2:0,8 v/v/v). [lns ynanenus xiopodopma U3 IKCTPAKTA JIUIHU-
JIOB WCIIOJIb30BaIM POTOPHBINA ucnaputenb RVO-64 (Yexus). [lns momydeHHs
METHJIOBBIX 3()HPOB JKUPHBIX KHCIOT K SKCTPaKTy JHITHAOB IIOCIE YAAJICHUSI
pactBoputens no6asmsm 1% meraHosnsHbIH pactBop H,SO4 m HarpeBanu Ha
Bomsinoit Gane npu 60°C B Teuernne 30 muH. [Tociie OXNAKICHHS METHIOBBIC
3¢hUPHI KUPHBIX KUCIOT TPYDKIBI SKCTPArdpOBAIH TeKCAHOM. AHAIIN3 MOTyYIeH-
HBIX METHJIOBBIX A(HPOB KHUPHBIX KUCIOT MPOBOAMIA METOAOM Ta30XKHIKOCT-
HOW XpoMaTorpaguu C HUCIOJB30BAaHHEM  XPOMATO-MaccC-CIEKTpOMeTpa
5973N/6890N MSD/DS Agilent Technology. Kammmmspras xomonka HP-
INNOWAX (30 m x 250 mx x 0,50 ™M), rpagueHT temmnepatypsl: oT 100 mo
150°C co ckopocthio 10°C B muH ot 150°C mo 255°C co ckopocteio 3°C B
MuH. J{71s1 pacuera 3KBUBAJICHTHOU JJIMHBI LEMH UCIOJb30BAIN U30KPATUYECKUM
pexxum, Temriepatypa komonkn 200°C. T'a3-HocHTENb Teliid, CKOPOCTh OTOKa
rasa 1 mi/muH. Macc-CrieKTpoMeTp - KBaJpyHob, CIIOCO0 MOHU3AINAN — DIICK-
tpouHblit ynap (EI) (3ueprus nonmzauuu: 705B). [l naeHTUDUKAIME METHIIO-
BBIX 3(pHPOB KHUPHBIX KUCIOT JUMHIOB UCIIOJIB30BAIIN 3HAUYCHUS HHACKCA yaep-
xKuBaHUS Ry (U1 CTaHZAPTHBIX HACKHIIICHHBIX M HEHACHIIICHHBIX XKUPHBIX KH-
cior) u unnekca ECL (3KBHBaJCHTHOH AJHMHBI LIEMH), a TaKKe OHONMOTEKY
Macc-crekTpoB NISTOS. /Iyt olleHKH HEHACHIIEHHOCTH KUPHBIX KUCIOT B TKa-
HSX JIMCThEB MCIIOJIB30BANIM MHJAEKC HeHackimennoctu MH=) P; n/100, rae P -
coJiepKaHMe KUPHBIX KHCIOT (Bec. %) U 7 - KOJIMYECTBO IBOMHEIX CBs3eH B Ka-
KON KUCIOTe. AKTUBHOCTD allWJI-TUIUIHBIX 06 U 03 MeMOpaHHBIX JecaTypas,
Y4YacTBYIOIINX B OMOCHHTE3€ JIMHOJIEBOM M O-TMHOJEHOBOI KHCIOT, ONpees-
Jach u3 ypaBaeHu# (1 u 2):

ORD = (%C18:2 + %C18:3)/(% C18:1+% C18:2 + %C18:3) 1)
LRD = (%C18:3)/( % C18:2 + %C18:3) 2)

OCHOBHOI1 HACBIIIIEHHON KHUCJIOTOM U BCEX M3YYaeMBIX BUJOB SBIISETCS
nanemuTrHOBas (C16:0). Ee conepxanme konebanock ot 13,42+0,64 (% Bec.) y
MaHXeTKH 0OBIKHOBEHHOH, 10 17,81+1,68(% Bec.) y BEpOHUKH JICKApCTBEHHOIA.
Jlns Bcex BUAOB AOMUHHPYIOLIEH HEHACHIIEHHON >KUPHON KHUCIOTOH Oblia -
JTUHOJICHOBA, (ee coaepikanne mpesbimano 50% Bec., 9To XapakTepHo mis ¢o-
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TOCHHTE3UPYIOIINX YacTed pactenust). CleqyeT OTMETUTb, YTO TKAHH JINCTHEB
MaH)XETKH OOBIKHOBCHHOW OTJMYaeT OTHOCHUTEIbHO BbIcokoe (5.88+0,63 %
BeC.) cojepxaHue creapuHoBoi kuciotel (C18:0), uro coBmamaer ¢ aurepa-
TYPHBIMH JaHHBIMH.

[TonyuyeHHBIE TaHHBIE TTOKA3aJIM, YTO BBICOKAs CTEIICHb HEHACHIIIEHHOCTH
KHUPHBIX KUCJIOT B TKAHIX JIUCThEB BceX 4 BHJOB 00yCIOBJIEHAa B OCHOBHOM
JIBYMsI KHCJIOTaMH — JIMHOJIEBOH (w6) W G-nmuHOJIIEHOBOH (®3). M3BecTHO, U9TO
WMEHHO OMOCHHTE3 TUCHOBBIX M TPHEHOBHIX KHCIOT 18: 206 m 18: 3m3
o0ecrieunBaeT yCTOMYMBOCTh PACTEHHH K HHM3KOH Temmeparype. Cyzs IO BbI-
yrciaeHHbIM ko3 durmentam ORD u LRD, akTHBHOCTB COOTBETCTBYIOIIUX J€-
carypas (w6 1 ®3) Taxke MMeNa BHICOKHI yPOBEHb Y NPEACTABICHHBIX BU/IOB,
0COOEHHO OJICOMII-/IecaTypa3Hoe cooTHomeHHe. V3 MOHOCHOBBIX ((09) )KUPHBIX
KHCIOT B TKaHSIX HCCIEAyeMbIX pacTeHUi mpeoOnamany OJCHHOBAs U MaabMU-
TOJICMHOBBIE KHCJIOTHL. MHIEKC HEHACHIIICHHOCTH — WHTETPANbHasl BEIHUHHA,
XapaKTepHU3yIollass CTEeNeHb HEHACBHIIIEHHOCTH JKUPHBIX KHCIOT, H, IIO-
BUIMMOMY, CBS3aHHBIH HANpPSIMYIO0 C YCTOMYMBOCTBIO PacTCHUI K XOJIOXLy, Y
BCEX HCCIEAYEMBIX BHIOB JIOBOJIFHO BBRICOKHIA: OT 1,88 y mamxkerku mo 2,19 y
TBICSIYCITICTHNKA. {1 cCpaBHEHNS, y TEIUIOMIO0MBOM KyKypy3bl 3TOT IIOKa3aTelb
cocrasisieT ot 1,07 mo 1,45 mis pasHBIX rpymnn MeMOpaHHBIX aumuaoB. [1o Ha-
muM ganeeM (JI.B. dynapesa c coaBT., 2008) nHAEKC HEHACBIIIEHHOCTH KHP-
HBIX KHUCJIOT B TKAaHAX NPOPOCTKOB KyKypy3bl U nuieHuusl coctaBwil 0,97 u
1,09 coorBercTBeHHO. Hanmuune B TKaHSIX MaHXKETKH M MOJOPOXKHUKA HEOOIb-
LIOr0 KOJIMYECTBA TETPACHOBBIX KHCIIOT TPeOYyeT MONTBEPXKICHUS IPH Jallb-
HeHmmx uccienoBaHusx. [loryueHHble JaHHBIC JAalOT OCHOBAHHE M0JIaraTh, 94T0
M3yYeHHbIE BHUABI OOJIAAAIOT BBICOKMM ITOTEHIMAIOM XOJIO0YCTOHYMBOCTH,
CBSI3aHHBIM C OCOOEHHOCTSIMH JKHPHOKHCIIOTHOTO COCTaBa MEMOpPaHHBIX JHITH-
JoB. Ha ocHOBaHMM NPOBENEHHBIX UCCIENOBAHUM MBI MPUILIH K CIEAYOIUM
BBIBOJAM:!

1. Buepsrle moxpoOHO M3y4deH KUPHOKHUCIOTHBIA COCTAaB YETHIPEX BUIOB JIe-
KapCTBEHHBIX PACTEHHH.

2. B cocraBe HEHACBHIIEHHBIX KUPHBIX KUCIOT BCEX U3YUEHHBIX BUOB Ipe-
00JIafaloT TIONMHEHACHIIICHHBIE JKUPHBIC KHCIOTHI — JIMHONEBAass H  O-
JIMHOJIEHOBAS.

3. Iloxkasano, uro XXK cocraB 3THX BHIOB XapaKTepU3yeTCsl BBICOKHUM 3Haue-
HUEM HMHJEKCa HEHACHIIEHHOCTH (10 2,19), 4TO CBUAETENBCTBYET O XOJIOMAO-
YCTOWYMBOCTH JJAaHHBIX BHJIOB.

4. Pacuer oneowi- u JuHOJEWI-AecaTypa3Hbix cooTHoieHuit (LRD nu ORD)
MOKa3ajl BEICOKYIO0 aKTHBHOCTh COOTBETCTBYIOIIUX JlecaTypa3 y U3y4yaeMbIX BH-
1oB (10 0,99 nnst 06 u o 0,75 misg ®3).

Pabora BeITIONTHEHA MTpH (prHAHCOBOH Toamepkke rpanTa Ne08-04-98040
p_cubupsp_a.
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10.C. I'puropses, E.C. Baracosa, T.JI. lllamkoBa, M.A. Cy600THH
Cubupckuit GpenepanpHbIil yHUBEPCHTET, I'. KpacHospck

OIIEPATUBHAS OHEHKA TOKCUYHOCTHU BOJ METOAJAMMA
PEI'’MCTPAIIMU ®JITYOPECHEHIUU XJIOPODPHUJITIA

Omnpenenenne HeOIATOMPUATHOTO BO3ICHCTBHS Ha PACTUTCIBHBIC TECT-
OpPraHW3Mbl METOJAMH PErHCTpalMU (BIyopecleHINH XJIOpO(UILIa SBISIOTCS
BeChbMa MEPCHEKTUBHBIM METOANYECKUM MOIXO0J0M, TTOCKOIBKY MO3BOJISIOT OBI-
CTPO BBIABIIATH TOKCHUYECKHN (P (PEKT depe3 ONCHKY COCTOSHHSA (POTOCHHTETH-
4geckoro ammapara. J[ins STux meneid HamOosee IIMPOKO MPUMEHSCTCS BapHa-
6enpHas ¢uyopectenius xinopodumwiia (Koprees, 2002) u B 3HAYUTEIBHO
MeHBIIeH cTeneHn 3amemieHHas ¢ayopecuennus (Maropun, Benenukros, Py-
ouH, 1985).

B Cubupckom ¢enepalbHOM YHUBEPCHTETE pa3paboTaH METOJ OICHKU
TOKCHYHOCTH XMMHYECKHX COCAWHEHHI Ha OCHOBE PETHCTPAIlMH OTHOCHTEINb-
HOTO ToKazaTens 3amemieHHon Quyopecueniun (OI13®D) xmopodmmia pacre-
auit (I'puropres, DypsieB, AHapeeB, 1996). JlaHHEIA mOKa3aTenb, MPeACTaB-
JISIOUINA OTHOIIEHUE MHTEHCHBHOCTEM MWJUTUCEKYHIHOW 3aMenjieHHO# ¢iyo-
pecueHInH NpHu BO30YXKIEHUH CBETOM BBICOKOW M HU3KOW MHTEHCHUBHOCTH, IT0-
3BOJISIET BBLACTATH A0 100 rpamanmii cOCTOSHHUS TecT-opraHm3Ma (BOIOPOCIH
XJIopeJuia) U paboTaTh B MIMPOKOM JIUAITA30HE TOKCHICCKUX BO3CHCTBHIMA.

Jsa perucrpammu OII3® 6bu1 pa3paboTaH KOMIBIOTEPU3HPOBAHHBIN
prbop PoroH-10, KOTOPEIHA CIOCOOCH PETUCTPUPOBATH TAKXKe W OCHOBHEIC ITa-
pameTpsl BapradensHo (ObicTpoii) uyopectiertmn (bD).

Hcnonb3yst BO3MOXXKHOCTH JaHHOro (ryopumerpa, Obula HcclleoBaHa
YYBCTBUTENBHOCTh TECT-KYJIbTYpHl Bogopociu Chlorella vulgaris Bejer x Heko-
TopbIM TsDKensIM MetaiaM (TM). Xnopermna BeipamuBaiack Ha 10% cpene Ta-
Mmust B KynbruBarope KB-05, 6uorectupoBanue mpoBoguiock B 1% cpene u
HU3KOW TIOTHOCTU CyCIeH3uH, dkBuBajeHTHOH 0,04 D (xroBeta 2 cM, AnuHA
BOJIHBI 560 HM).

Pe3ynpTaThl 3KCIIEpUMEHTOB, MPEICTaBICHHBIC HA pHC. 1, MOKAa3BIBAIOT,
YTO MU MOBBINICHAN KOHIICHTPAIUU UOHOB MM, KaMHS U [IMHKA, BHOCHMBIX
B (opme cynbdaroB, OII3D cHmKaeTCs, CBUNETENLCTBYS O IOJABICHUH IIPO-
mecca (orocuHTeza. Tokcmdeckui 3PQPEKT ITHUX METAUIOB YCHIIMBACTCS TPHU
YBEJMYCHUH [UTATSIHHOCTH KCIIO3UIMN U JOMOIHUTEIHPHOM CBETOBOM 00Iyde-
HUH TECT-KYJIBTYPBI BOIOPOCIH.

Bo3moxnocTn Metoma peructpanuu 3@ OBUIM HCCIIEAOBAHBI TaKke Ha
BOJHOM pPACTEHHH PsCKa, YaCTO HCIONB3YeMOM B KadecTBe Omorecta. KynbTu-
BHpOBaHUE psicku Manoil (Lemna minor L.) He BBI3BIBaCT OCOOBIX 3aTPyIHCHUI
B JJaOOPATOpUH B CBA3U C MaJOil TpeOOBATENbHOCTBIO K YCIOBHUSAM COJCPIKAHUSL
1 BBICOKOM CKOPOCTBIO BEr€TaTHBHOTO Pa3MHOKEHHS.
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Puc.1. JleficTBue MOHOB Meny, KaaMus 1 1MHKa (B Mr/i1) Ha OII3® Bomopocnu xiopesia npu
Pa3NUYHOI JUTUTETPHOCTH U YCIOBUSX SKCIIO3HIHH.
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JelicTBre TSHKENBIX METAIOB Ha IOKa3aTeNd 3aMelIeHHON (uryopec-
LEHIMH PACKH Masloil u3ydyanu mnocie 20 dacoB skcno3uuuu npu 26° C u He-
TIPEPHIBHOM CBETOBOM 00iyuernn 15-20 Br/m”. B kauecTBe muTaTeIbHOI Cpe-
JIbl B OTIBITAX McIoIb30Banack 2% cpena Tamusi.

Pe3ynpTaThl SKCIIEPUMEHTOB MMOKA3aJH, YTO C POCTOM KOHIIGHTPAIIMU KO-
HOB BCE€X HCCJICJIOBAHHBIX TSDKEIBIX METAJIOB TaK)Ke KaK U y BOJOPOCIH XJIO-
pemna, HaOmromaercss 3HaunTenbHOEe cHIkeHHe OII3®D. [lomomHuTENBHOE HC-
ciefioBaHre MOP(OIOTHYSCKUX M3MEHEHUH B [IEJIOM MOKA3ajo, YTO OHH OTMe-
Yauch IpH 0oJiee BHICOKAX KOHIIEHTPALUAX, YeM moka3zarenu 3D.

OnepaTuBHBIA OTBET O TOKCUYHOCTH BOJHOW CpPEAbl MOKHO MOJIYYHUTbH
py HaOMIONCHUH 32 (PU3HOJIOTHUECKIMHU PEaKIIsIMUA PaKoOOpa3HbIX, KOTOPHIE
MTO3BOJIAIOT ONPEICITUTE CyOeTabHbIC KOHIICHTPAIMH 3arPA3HIIONINX BEIICCTB
(Bparunckuii, 2000). OnHOM M3 3THX peakLui sBiseTcs Tpoduueckas aKTHB-
HOCTH Aa)HUH, TO €CTh BEIMYNHA MOTIOMIEHHOTO Ta(HMUIMH KOpMa 3a Olpese-
JICHHBIA TIPOMEXYTOK BPEMEHH.

Tpodudeckas akTUBHOCTH JaHUIT OMpenenseTcs Mo CTEIEHH CHIDKCHUS
KOHIIEHTPAaIMH KOpMa B cpefie ¢ paukaMu. M3mepeHne KoJIM4ecTBa CheIeHHOTO
3a TIepHOJ IKCIIOHHPOBAHMSA KOpMa (CYCIICH3HH BOJOPOCIH) MOYKHO OCYII[ECTB-
JSATh TOCPEACTBOM  W3MepeHHs (IyopecHeHInH XJIOpodHiia BOIOPOCITH
(Iesures, Ilepenanos, [Tatun, 1983; Martopun, Basunun, Benenukros, 1990).
IIpu 5ToM Oonee KOPPEKTHO, HA HAIl B3MJIAA, HCIONB30BaTh W3MEHEHUE WH-
TEHCHBHOCTH HYJIEBOTO YpoBHs ObicTpoil ¢uyopecuenmmu (b®) Bomopoci.

BennunHa maHHOTO TIOKa3aTels, uaMepsiemas Ha ¢uryopumerpe @oton 10,
HaTpsMYIO CBsI3aHA C KOHIIEHTpaNKeil KICTOK B cpejie M IPH 3TOM Majio 3aBUCUT
OT UX (PU3HOJIOTHYECKOTO COCTOSHIUSL.

s onenku Tpoduyeckorn aktuBHOCTH 10 padykoB madHUI, BO3pacToM
qyTh OoJiee CyTOK momemanuch B 50 M TectupyeMoi mpoOsl Boas! Ha 17-18
yacoB. B KOHTponbHOM BapuaHTe (B OTCYTCTBHE TOKCHKAHTOB) Payké MOTped-
nmsua 3a 310 Bpemst 70-90% xierok Bomopociu (Chlorella vulgaris), ecnu ux
KOHIICHTpAIXs B cpelie ObliIa SKBUBAJICHTHA ONTUYECKOW TTIOTHOCTH CYCIICH3HH,
pasHoit 0,02, u3mepeHHOi! B KtoBeTe 2 ¢M, IPH JUIMHE BOIHEI 560 HM Ha mpubo-
pe UTIC-03.

[IpoBeneHHBIE WCCIENOBAHUS IIOKa3alld, YTO B OOJBIIMHCTBE CITydYacB
CHIDKCHHUE TIOKa3aTeJed CKOPOCTH NMHTaHWs Na(HUI MPOUCXOTUT PaHBIIC IO
BPEMEHHM M TpPH MEHBIIUX KOHIEHTPALMUSIX MOJENBbHBIX TOKCUKAHTOB (MOHOB
TSDKETIBIX METAIIOB), YeM HalOJromaercs ux rubens. Tak, HampuMep, YyMEHbIIIe-
HHUE TPOPHUUECKONH aKTHBHOCTH JAapHHHA MMEIO MECTO YK€ MpPU KOHIICHTPALUU
nonoB kagmus 0,0025 mr/n (puc. 2), Toraa Kak KU3HECIIOCOOHOCTh ATUX TECT-
OPTaHM3MOB COXPAHANACH B TEUEHHE BCETO MEpUo/ia SKCIIOHUPOBAHUS JaXKe MPH
KOHIICHTpAIMAX TOKCHKAaHTAa, HAa TMOPSIIOK OONBIINX. AHAJOTHYHBIH S(PQPEeKT
MIPOCIICIKUBAJICS B OIBITAX C MOHAMH MEI H OMXPOMATOM KaJIHS.
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Tpoduueckast akTHBHOCTb, OTH.E/I.

0,8

0,6

04

HENE
0

0,0025 0,005 0,01 0,02
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Pyuc. 2. BiusHue HOHOB KaMUS Ha TPOPUUECKYIO aKTUBHOCTH AadHumit

TakuMm 00pa3oM, BBHIMIOJHEHHBIE UCCIIEJOBAHUSI CBUACTEIBCTBYIOT O BO3-
MOKHOCTH TIPAMEHECHHUSI METO/Ia PETUCTPALUH (ITyOpECcIeHIINH XIopodriia He
TOJIBKO JJISI IPSIMOW OIICHKU TOKCHYHOCTHU BELIECCTB UL pacTeHHH (XJIOpesia u
psiCKa), HO U JJIs BBISBJICHUSI HETATHBHOTO JCHCTBHS MPUMECEH HA PaYKoB pad-
HUH TMOCPEACTBOM H3MepeHUs (DIyOpecHeHIIMA BOJIOPOCIH, WCIOIb3yeMOH B
KayecTBE KOpMa. YUHTHIBAs BBICOKYIO UYBCTBHTEIBHOCTh H OINCPAaTHBHOCTH
pa3paboTaHHBIX METOOB, UX IUIAHUPYEMOE BHEAPEHHE B CHUCTEMY JKOJOTHYe-
CKOTO MOHHTOPHWHTA TO3BOJIUT MOBBICUTH KAYECTBO OIEHKH TOKCHYHOCTHU OKpY-
JKaloIen cpeibl.

10.C. I'pundennar

VYupexxnenne Poccuiickoit akagemun Hayk MHCTHTYT JlaTHHCKOH AMepuku
PAH, Mockga

3KOJIOTUYECKHUE MPOBJIEMBI 'OPOJIOB JIATUHCKOM
AMEPHUKHA

Oxono 3/4 nacenenus JlatuHckoit Amepuku u crpaH Kapubckoro Oac-
celiHa J)KUBYT B ropojiax. JTo caMblii ypOaHU3MPOBAHHBIH PETHOH B Pa3BUBAIO-
memcst mupe. C 1972 mo 2000 r. ropojckoe HaceleHHe BbIpociio ¢ 176,4 miH.
1o 390,8 MITH. Yell., 9To IITaBHBIM 00pa3oM CBS3aHO C JIyUYIIUMH 110 CPAaBHCHHUIO
C CeNbCKHUMH pallOHAaMHU COLMANbHO-3KOHOMUYECKHMHU YCIOBHUSMH. 3a 3TOT K€
TepPHOA AOJS HACENeHHs, MPOKUBAIOIIETO B ropojax, yBenuymiack ¢ 58,9 no
75,3%, nipu 3Tom B FOxxHO#T AMepuke oHa coctaBuia 79,8%, B LlentpanbHoi —
67,3%, a B Kapubckom pernone — 63%.
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OKOHOMHMYECKHI POCT B KPYMHEHIIMX TOpoAax PEerHoHa C HaceJIeHUEM
6onee yuem 10 muH. yenoBek — Bysnoc-Ailipece, Mexuxko, Puo-ne-Kaneiipo u
Can-Ilayiy — sBngeTCs, Ipexae BCETro, MPUIMHON BO3PACTAIOIIETO 3arpI3HEHH
BO3/lyXa BPEIHBIMH COCIUHCHUSAMHU (OKHCIAMH YIIEpona, Cephl, a30Ta M IIpo-
YlMH), a TaK)Ke OTPULATENBHO BO3IEHCTBYET Ha 370poBbe Jtoaei. OcTpo cTouT
mpobieMa pocTa M yTHIM3aLUU KOMMYHAQJIBHBIX U MPOMBIIUICHHBIX TBEPABIX
OTXOJ0B, Ka4eCTBa BOJOCHA0XKEHHSI M HEJOCTATOYHOE 0OECIeUeHNe KaHaIn3a-
LUEH.

3arpsisHeHne atMocdepsl — oHAa M3 HauboJee OCTPHIX KOJOTMYECKHX
npobiaem B JlatuHckoM AMepuke u ctpaHax Kapubckoro OacceiiHa, oka3bIBaro-
asg HETaTUBHOE BIMSAHUE HA MPHUPOJY M JKUTeIeld pernoHa. Beicokue TemIbl
ypOaHM3aMK, POCT HACEIECHUSI U MPOMBIIUICHHOCTH, a TaKKe IOCTOSIHHO YyBe-
JUYUBAOLIEECs YHUCIO aBTOMOOWNIEH — IJIaBHbIE NPUYHMHBL, BBI3BIBAIOLIUE 3a-
rpsA3HeHNE Bo3ayxa. JlaTmHCKas AMepHKa eXerogHo No0aBiseT K O0meMHpo-
BOMY 00BeMY BBIOPOCOB 1,4 MIIpJI. TOHH.

B nenom JlatuHckas AMepuKa MO CPaBHEHUIO C JPYTUMH PErHOHAMU
MHpa XapaKTepu3yeTcs CPaBHUTEIBFHO HU3KHM TokazaTteneMm CO, (12%), ogna-
KO OTZAEIbHBIE CTpaHbl, HanpuMmep bpasunus, Bxoxmar B cocraBe 20 crpaH —
KPYHHEHIINX TPOU3BOANTENEH YIJICKHCIIOro ra3a. Y PoBeHb BBIOPOCA MapHUKO-
BBIX Ta30B B ATOH CTpaHe TaKkKe AOCTATOYHO BBICOKUI — 337 MITH METpPUYECKUX
TOHH. DQQeKT ycyryOnseTcss MHTCHCHBHBIM CBEJCHHEM JIECOB AMAa30HCKOI
HU3MEHHOCTH.

Kpowme bpasunuu, npoMBIIUIEHHOCTh U TPAHCTIOPT KPYyMHEHIINX FOPOAOB
Mexcuxu, Benecyansl, Apreatunsl, Korym6uu u Ilepy npoussozgsr 6onee 80%
MTAPHUKOBEIX Ta30B B PETHOHE.

TpancnopT sABIseTcs BaKHEWIIMM HCTOYHHKOM 3arpsi3HEHHS BO3IyXa.
Ero nosns B 3arps3HeHnu arMocepsl TakKuX ropoJoB, kak bysnoc-Aiipec u Me-
XHKO, cocTaBisieT okoso 70%. IIpOMBIIICHHOCTB, CETBCKOE XO3SHCTBO M KOM-
MYyHaJIbHBII CEKTOP TAaKXKE€ BHOCST CBOH BKIIaJ B 3arpsi3HEHHUE BO3yXa.

Tpunuars et Hazag Ha OAHOTO yenoBeka npuxoaunocs 0,2-0,5 kr oTxo-
JIOB B JIeHb;, B HAcTOsIIee BpeMs 3TOT Iokas3arens cocTasiseTr 0,92 xr. B By-
sHoc-Aiipece, Mexuko u Can-Ilaymy, BMecTe B3ATBHIX, €KETHEBHO 0Opasyercs
51 tBIC. T OTXO0A0B. HecMmoTps Ha To, uTo 0K0110 90% TBEpABIX OTXOMOB cOOMpa-
ercsi, 43% uX He YTHIM3UpYETCs JOJDKHBIM o0pa3oMm. IIpobGiema TBepabIx ObI-
TOBBIX OTXOJIOB 3aKJII0YAeTCAd TAaKXKE B COCTaBe, KOTOPBIM 3a MOCIEIHUE TOABI
U3MEHUICS OT NPEUMYIIECTBEHHO OPTraHNYECKUX O TPOMO3AKUX M OHOIornye-
CKU HEPA3NOXKUMBIX OTXOJOB. YBEIHNYUBACTCS KOJIUYECTBO IUIACTHKA, alIOMHU-
HUs, OymMarn M KapTOHA, BHIOPACHIBAEMBIX J>KUTEISIMH M HPOMBIIUICHHBIMH
npeanpuatusiMi. OTacHBI OTXOMBI, TaKHE KaK JIEKapCTBa C MCTEKIIUM CPOKOM
TOIHOCTH, MPOYKTHI OBITOBON XUMHUH, OTXOJbI MEANIIMHCKUX YUPEKICHHUH, Oa-
TaperKH.

Hecmotpst Ha TO, uTo 3a mocneanue 30 JgeT 10 TOPOACKOr0 HaceIeHus,
HMMEFOIIETO TOCTYI K CHCTeMaM BOIOCHAOKEHHUS M KaHAJM3alNH, YBEININIACH,
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OOoNbIIOE KOJNMYECTBO JIIOJEH /0 CHX MOp HE MMEIOT CaMbIX HEOOXOIAMMBIX
yno6cts. B 2000 rony 93% ropoackux cemeil UMeno AOCTYI K YJIy4II€HHBIM
HCTOYHHUKAM BOJOCHAOKeHHI U §7% — K cucTeMaM KaHaJIM3aluu. JTH IOKa3a-
Tenu konedmoTes oT 50% wa [anti 1 1o 100% B Takux crpaHax, kKak Buprus-
ckue ocTpoBa, MoHTceppar u CypuHaM.

3arps3HeHHe IOA3EMHBIX BOJ, BBI3BAHHOE HEIOCTAaTOUHON OUYMCTKOI
CTOYHBIX BOJI, CEPbE3HO YIpPOXKaeT 3I0pPOBBIO YeoBeka. B Hacrosmee Bpems
MeHee 5% KOMMYHAJIbHBIX CTOYHBIX BOJI IIOIBEPratoTCsl OUUCTKE.

BonbmmHcTBO cTpan JIaTMHCKOM AMEpUKH HaXOJISATCs MOJ YIpo30i Ipu-
poaHbIX KaTacTpod. PernoH moasepxeH BO3ICHCTBUIO 3eMJICTPICEHUH, TPOIH-
YECKHX LUKIOHOB, yparaHoB, HaBOJHEHUH, 3aCyXe U HM3BEP)KEHHIO BYIIKAHOB.
JledaTenbHOCTh TOPOJOB U, KaK pe3yJbTaT, BO3pACTAIOLIEe 3arpsa3HeHHe, IPexIe
BCEro, aTMOC(EPHOT0 BO3/yXa BEJET K YBEINYECHHIO BEPOSTHOCTH YacTOro BO3-
HUKHOBEHHS 3THX sBICHHH. ['700adpHOE M3MEHEHHE KIIMMaTa MOXET OKazaTh
3HAYNUTENILHOE HEFATUBHOE BIMSHHUE HA BECh PETHOH, YUUTHIBAs €T0 COLUANIBHO-
HSKOHOMUYECKYIO M 3KOJIOTHYECKYI0 YSA3BUMOCTb. M3MeHeHue BOJHOIO IMKIa
CIIOCOOHO HAHECTH HEIONPaBHMBIA ymiepd 3aCyNUIMBBIM M MOTY3aCyIIIHBBIM
o0macTsIM, BO3IEHCTBYSI, TAKUM 00pa3oM, Ha JKHBOTHOBOJCTBO M YCJIOBHUS IIPO-
H3paCTaHus 371aKOB, a TaKXKe MPOM3BOACTBO DIEKTPOIHEPTUH B TaKHX CTPaHaXx,
kak Aprentuna, Ynmm, Kocra-Puka u [Tanama.

B pesynbrare rinodanbHBIX H3MEHEHUH B aTMocdepe CHIIbHO TOCTPaaroT
oOepexbsi U 3KOCUCTEMbI IPHOPEKHBIX 30H LleHTpansHONW AMepukH, ApreH-
TuHbI, Ypyreas u Benecyansl. IloBsleHre ypoBHs MHpPOBOro okeaHa IpO3UT
paspyueHreM OOJIBIION YacTH MpUOpPEXKHON MHPPACTPYKTYpHl U ee Haubonee
VS3BUMBIX y4acTKOB — BaXHBIX MOPCKHX IHOPTOB. B mMmpe B OeperoBoil 30He
pacnionoxxeH 3351 ropon. Cpenu Hux 27% Haxoasarcs B JlaTuHCKOH AMepuke.

B takux kpymHbIX ropojax, kak bysnoc-Aiipec, Puo-ne-Kaneitpo, Can-
IMayny n CaHThsro, 3arps3HeHHE BO3yXa YMEHBIIMIOCh B HECKOIBKO pa3 Oia-
roAapsi OCYIIECTBICHHIO Psia IIPOrpaMM, HalpaBJICHHBIX Ha KOHTPOJIb HAJ BHI-
Opocamu, yJydIIeHHe KauecTBa TOILINBA.

CoBpeMeHHBIE H3MEHEHHs B OOIIEMHPOBOM CO3HAHWU IPOU3BOJACTBA U
motpebneHns B Hadase XXI Beka HAaKIaABIBAIOT OTHEYaTOK M HAa TOPOJACKHE
cuctemsl. [ o0anu3anus oka3blBaeT BIMSHNAE HAa MU3MEHEHHE CTPYKTYpPBI KPYyII-
HBIX JIAaTHHOAMEPUKAHCKUX TFOPOMOB, Takux Kak bysnoc-Aiipec, Jluma, Can-
IMayny n Mexuko. DKoI0rn4eckoi MepcrneKTuBoi B OyaymmeM asst ropoaoB Jla-
THHCKOH AMEPHKH MOXET OBITh pa3MbIB I'PAHHIIBI CEJIO-TOPOA, XapaKTePU3YIo-
muiics MO3an4HON CTPYKTYPOH «IPHUPOIHBINA JaHAMADT», «arpo-3KOCHCTEMay,
«TOPOACKask CHCTEMAY.

OO011eMHpPOBOI 3KOHOMHUYECKUN KPH3UC HAUMHAET OKA3bIBATh BIUSHHUE HA
(DMHAHCOBYIO CHCTEMY JIATHHOAMEPHKAaHCKUX cTpaH. CHIKEHHE IPOM3BOACTBA
MOXET CHOCOOCTBOBATH COKPALIEHWIO BPEIHBIX BBHIOPOCOB M HEKOTOPOMY
YIy4IIEHUIO 3KOIOTHYeCKOH 00CTaHOBKU B ropojax pernoHa. OmHaKo, YIUThI-
Bas TOT (aKT, YTO MPUPOTOOXPAHHAS AEATEIHFHOCTD HE WIPAeT KIIIOYEBOH PO
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B (hopMHpOBaHHH OFOKETA, MOXKHO IPEINOTI0KNTh, YTO (PHHAHCHPOBAHUE MIPO-
€KTOB M OOBEKTOB B 3TOM BHJE SKOHOMUYECKOH AEATEIBHOCTU COKPATHTICS B
MIEPBYIO O4Yepenb, YTO IOBJIEUET 3a COOO0H «3aMOpakKMBaHUE» B IIPEOJIOJICHUI
9KOJIOTHYECKHX MPpo0ieM ropoaoB JlaTHHCKONH AMEpHKH.
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AHIVKaHCKUH TOCYIAPCTBEHHBIH YHUBEPCHUTET, ¥ 30€KHUCTaH

N3YYEHUE MOBWIN3ALIAN 3AITACHBIX IIUTATEJIBHBIX
BEIIECTB CEMSIH XJIOMYATHUKA IO JEMUCTBUEM
YIBTPAAUCIIEPCHBIX IIOPOIIIKOB XKEJIE3A 1 MEIHN

B nanHO# craThe NpeAcTaBIeHb! PE3YIbTATHl UCCIEA0BAaHUN 110 BIMSHUIO
MPEIIIOCeBHON 00pabOTKU CEMsIH CYCIICH3HEW YIBTPaJUCIICPCHBIX MOPOIIKOB
xKeJe3a U MeIH — MEeTaNIOCOep)KaIllUMH CTUMYJISTOpaMH Ha IIPOIecChl MoOu-
JIM3aIMH 3THX BEIIECTB HAa PAaHHUX dTAllaX Pa3BUTHS PACTCHUIL.

Kax BUIHO 13 HaHHBIX, TPEXCYTOUYHbIE IPOPOCTKH KOHTPOJIBHBIX U OIBIT-
HBIX BapUaHTOB BCEX U3YUCHHBIX COPTOB XJIOMUYaTHUKA O0Jajalu 3aMeTHOI
MPOTEONUTHYECKON aKTUBHOCTHIO. JlelicTBue ctumynaropo — Y I xene3a u
MeJIM TI0 CPaBHEHHIO C KOHTPOJIEM TIPOSBISIETCS B Pa3HOW CTENEHH Y HCCIIEIOo-
BaHHBIX cOpTOB. Tak, MPOTEOJUTHYECKAs] AKTUBHOCTh MPOPOCTKOB ceMsiH AH-
402 Ha (oHe AeHcTBHA MPEANOCEBHOIO 3aMaunBaHus B cycrensun Y JII1 xenesa
Ha TPeThU CYTKHU ToBbIIaeTcs Ha 35%, Ha 5 cyTtku — Ha 49,5%, Ha 7 CyTKH —
51,4%, Ha 9 cyTku — Ha 41% 110 CpaBHEHUIO C KOHTpOJIEM. J[eliCTBUE CyClIEH3UH
VAII menu BbIpaXEHO B MEHbIIEH cTeneHu o cpaBHeHuto ¢ YII xenesa.
CtuMynupoBaHue MPOTEOIUTUYECKOW aKTHBHOCTH OMBITHBIX 0Opas3IoB IO OT-
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HOIIEHUIO K KOHTPOJIO cocTaBIsuio Ha 3 cyTku — 7,0%, Ha 5 cyTku — 7,3% Ha 7
cytku — 3,9%, Ha 9 cytku — 7,5%.

YAIT menu oka3piBaeT 0ojiee 3aMETHOE BIMSHUE HA MPOTEOTUTHUECKYIO
aKTUBHOCTb copTa AHamxkaH—9, yem Ha copT AH 402. Tak, Ha 3—CyTKH TIpeBBI-
LIEHHE YPOBHS POTEOJIM3a B ONBITHOM BapUaHTE IO CPAaBHEHHUIO C KOHTPOJIEM
cocraBisuio 11,6%, Ha 5-cytku—8,7%, Ha 7-cyTku-12,2%, Ha 9-cyTKH NpOTEO-
JIUTUYECKAs] aKTUBHOCTb COIIOCTABUMA C KOHTPOJIEM.

Ha ¢one nmeiicTBus MpeamoceBHOTO 3aMayMBaHUSA CEMSH XJIOMYaTHUKA
copta Aunmxkan-60 B cycniensun YII skene3a Ha TpeTbU CYTKH HpOpacTaHUs
mo cpaBHeHHI0 ¢ coptoM AH-402 mpoucxoamwsio 3aMeTHOE CTHUMYJIMPOBAHUE
NIPOTEOJUTUYECKOW aKTUBHOCTH 10 CPaBHEHHIO ¢ KoHTposieM Ha 48,8%, Ha 5
cytku — Ha 30%, Ha 7 cytku — Ha 20%, Ha 9 cyTku — Ha 28%. OOpaboTka ceMsiH
xomuatHuKa Anmkas-60 B 2710°% cycnensun VIIT Meau He oka3ana 3aMeT-
HOTO BIMSHUA Ha MIPOTEOIUTHIECKYIO aKTHBHOCTE IIPOPOCTKOB.

MHTEeHCUBHOCTh aMMJIa3HOW AaKTHBHOCTHM IPOPACTAIOLIMX CEMSH copTa
AH-402 B cycnensun Y/II sxene3a B nepBble CyTKH Y ONBITHBIX CEMSH IO OT-
HOIIIEHUIO K KOHTPOJIO ToBbImaeTcs Ha 8,6%, Ha 3 cyTku — Ha 12,5%, Ha 5 —
cyTku Ha 39,5%, Ha 7 — cyTku Ha 5,0%, Ha 9 — cyTku Ha 11%. 1o cpaBHEHMIO C
VAII xeneza, YII Meau okazaiau CyILIECTBEHHO MEHbILEE BIHMSHHE Ha 3TOT
nporuecc y copra AH-402.

CeMeHa XJIOMUaTHHKA cOpTa AHAMKAH-9 HE3HAUYUTEIHHO OTIIMYAINCH OT
copra AH-402 no peakuuu Ha neiicteue Y II xeneza. Ha Tpetbu cyTku amu-
Jla3Hasi aKTUBHOCTb KOHTPOJIbHOM IpyMIlbl CeMsiH MoBblanack Ha 39%, torga
kak Ha ¢one aefictBus Y /111 xxene3a Ha 67% 10 CpaBHEHUIO C YPOBHEM MEPBBIX
cytok. Ha 9 cyTku ypoBeHb aMuIa3HON aKTUBHOCTU CHU3WIICS IBYKpaTHO. Bo3-
MO>KHO, TAaKO€ SIBJICHUE CBSI3aHO C UCTOLICHUEM YTJIEBOAHOIO 3amaca B IPOpoOCT-
kax. ITon peiictBuem cycnensuu Y /Il menu ctumynanus aMuia3HOM aKTUBHO-
CTH He3Ha4YMTeNbHa. Tak, Ha TpeTHi AeHb aKTUBHOCTh aMMJIa3bl MTOBBIIIANACH 10
CpaBHEHUIO C KOHTposieM Ha 5,5%, Ha 5 cytku — Ha 16%, Ha 7cyTku — Ha 4,9%,
Ha 9 cyTku — Ha 2,1%.

Briasnenue BnusHusa YII xeneza m Meau Ha aMHIIa3HYRO aKTHUBHOCTD
HaOyXIMX CeMSH XJIOMYaTHHKA copTa AHIKaH-60 Ha paHHUX CTaIUsIX IPO-
pacTaHus MOKazajo, YTO peakiysl CeMsH JaHHOTO COpPTa B IE€pBbIE CyTKH BbIpa-
’KaeTcs B OOJbLICH CTENEeHU MO CPaBHEHMIO C aMHJIA3HOW aKTHBHOCTBIO COpTa
Anmmkan-9.

AmmunasHas aKTHBHOCTh HaOYXIIMX CEMSH K KOHIIY ITEePBBIX CYTOK 3ama-
yuBauus Ha Qone neiictBus Y/II xenesa Ha 34% Oosbiie KOHTpoOA. B otim-
yge OT ABYX APYTHX H3Y4YEHHBIX COPTOB Yy copTa AHAmkaH-60 HanGonbmunit
CTUMYIHPYOIIUi 3((HEeKT M0 CPaBHEHHUIO ¢ KOHTPOJIEM HaOIroaascs Ha TPETbU
CYTKH, TOorAa Kak y nByx copToB AH-402 m Anamxkan-9 Hanbojee BBICOKHIA
YPOBEHBb aKTHBHOCTH MPUXOAWICSA Ha 5 cyTkH. [loBbIlieHHe QepMeHTaTUBHOM
aKTHBHOCTH Yy copTa AHAMkaH-60, KaK U y IBYX IPYyTUX COPTOB, MPOJOKANIOCH
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0 7 CyTOK HpOpalIMBaHHUs M AOCTHTal0 K 3TOMY IEpUOLy MaKCHUMallbHOTO
YPOBHSI.

3amaunBaHMe ceMsH copTa AHamkaH-60 B cycriensun Y /I1 menu npuse-
JIO K YBEJIIMYEHHIO aMUJIa3HOW aKTUBHOCTH Ha 1CYTKH IO CpaBHEHHIO C KOHTPO-
nem Ha 16%, Ha 3 cyTku — Ha 42%, Ha 5 cyTku — Ha 27%, Ha 7 cyTku — Ha 2,7%.

ITon BAMSHEEM MPEANOCEBHOTO 3aMayUBaHUsI CeMsH copTa AHAKaH-60
B cycnensun Y /III xene3a MUIonnTHYECKas aKTUBHOCTD NoBbIIanach Ha 17,5%
10 CPAaBHEHHUIO C KOHTPOJBHBIMU pacTeHusMU. Ha msTble cyTku mpopacTaHus
nocine aedctBus Y/II xene3a akTUBHOCTD JHMna3bl yBenuumnack Ha 31,8%, Ha
cenpMoOi NeHb — Ha 4,6%, Ha neBaThId — Ha 11,8% 10 cpaBHEHHIO ¢ KOHTPOJIb-
HBIMH IIPOPOCTKAMH.

Ha ¢one neiicTBus cycrieH3Mu Mead Ha 3 I€Hb ONBITa CTHMYJISIHS JHITIO-
JUTUYECKOW aKTHUBHOCTH HE OTMEYajoCh, Ha 5 JEHb JHUMAa3Has aKTUBHOCTH IO
OTHOIIIEHUIO K KOHTPOJIIO TOBHIManack Ha 16,2%, na 7mens — Ha 2,2%, Ha 9
JieHs — Ha 5,2%.

W3ydeHue oTBETHOM peakuy ceMsH copTa AHAMXKaH-9 Ha NeificTBUe cyc-
nensun Y /IIT >kene3a mokasano ero omimdue oT copTa AHmmwkan-60. Tak, mu-
Na3Has aKTUBHOCTb IIPOPOCTKOB OIIBITHOTO BapuaHTa Ha 3 [IeHb pPaBHAJIACh
1,312 en., y koutpoas — 0,703 exn., TO eCTb aKTMBHOCTb JIMIAa3bl BO3pacTaia
Ha 86 %. DKCIepHMEeHT MoKa3all, 4To B OTIMYHE OT copTa AHAMKaH-60 y copTa
AHakaH-9 nmunasHas akTHBHOCTh KaK KOHTPOJIBHBIX, TaK U OTBITHBIX TPOPOCT-
KOB B T€UEHHE BCETO dKCIIepuMenTa (9 qHeil) HeYyKIOHHO BO3pacTaa.

Ha ¢one metictBus Y/II menu, B oTiamyme oT copta AHAWKaH-00 Ha-
OsroaN1ach 3aMeTHasl CTUMYJISLUS JIMMAa3HOH aKTUBHOCTH OIBITHBIX 0Opa3IoB.
Tak, Ha 3 CyTKH aKTHBHOCTH (pepMEHTa ONBITHBIX IPOPOCTKOB Ha 18%, Ha 5 cy-
TKM — Ha 16 %, Ha 7 neHb — Ha 9 %, Ha 9 nenb — HA 10 % Oosbme hepmeHTa-
TUBHOIl aKTUBHOCTH KOHTPOJIBHBIX 00pa3I0B PACTEHHH.

OKCIIEpUMEHTHI ¢ NMPOpOCTKaMH XJomuaTHuka copta AH-402 mokasanu,
YTO peakIys JAHHOTO COPTa Ha MPUMEHEHHbBIE CTUMYJIATOPHI Obllla aHAJIOTUIHA
copTy AHIKaH-9, HO oTHyanack ot copra Anamkan-60. Copt AH-402 otnu-
YaJcsl OT ABYX JPYTUX COPTOB CTAOUJIBHBIM MPOJIOIKEHUEM CTUMYIUPYIOLIETO
nevictBust. CTuMynsanmsa (epMEHTAaTHBHONW aKTHBHOCTH Ha 3 CYTKM COCTaBHIIA
35,5 %, na 5 cytku — 33 %, Ha 7 cyTku — 27 %, Ha 9 cyTkH — 29 % 1o cpaBHe-
HUIO C KOHTPOJIEM.

CpaBHUTEIBHOE H3Yy4eHHE CTUMyMpytomero aevctsus Y Il menu Ha
JIMTIa3HYI0 aKTUBHOCThH MPOPOCTKOB xyom4yaTHuKa copta AH-402 oTHOCHTENBHO
VII xene3a nokas3ajno, 4TO JaHHBII COPT MO CPAaBHEHMIO C COPTOM AHIMKAH-
60 Gosiee UyBCTBUTENEH U MO ATOMY IOKa3aTeNo OMM30K K COPTY AHIMKaH-9.
Ilon BnusHuem Y/II menu nunasHas akTUBHOCTb IMPOPOCTKOB JAHHOI'O cOpTa
Ha 3-CyTKHU NOBBILIAETCSA MO CPaBHEHMIO ¢ KOHTposieM Ha 10%, Ha 5 cyTku —
Ha 13 %, Ha 7 cytku — Ha 10 %, Ha 9 cyTku — Ha 9 %.

TakuMm 00pazom, CTUMYIHPYsI IPOTEa3HYI0, aMIJIA3HYI0 U JIMIIA3HYIO aK-
tuBHOCTH Y /[III kene3a u MeIu yCKOPSIOT MOOIMIIM3AINIO 3aITacHBIX YTIIEBOILOB
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U KMPOB, CIIOCOOCTBYIOT YCKOPEHHIO CHAOKEHUsI SHEPreTHYECKUX IPOILIECCOB
cyOcTpaTtaMu AbIXaHMSA, KOTOPBIE MIPAIOT BAXHYIO pOJb BO BCEX aHabonuue-
CKHUX IPOLIECCAX MPOPACTAIOIINX CEMSH.

E.A. lanunoBa, A.A. [lanacenko, JI.H.Onbmanckas

DHIreJIbCCKUI TEXHOJIOTHUeCKHUi HHCTUTYT ((puinan) CapaToBcKOro
rOCyJapCTBEHHOTO TEXHHUECKOI'0 YHHBEPCUTETA

BJUSAHUE KOHCTPYKTUBHBIX OCOBEHHOCTEM
HA 9JIEKTPOJHBIE XAPAKTEPUCTHKH TBEPIOTEJIBHOI'O
KAJMUUCEJEKTUBHOI'O 9JIEKTPOJA

Honocenextusnsle aekTpoas! (MCD) momyumnu mupokoe NpUMEHEHUe
JUIS aHAJIK3a JKUAKUX PACTBOPOB B PA3JIMYHBIX MPOHM3BOACTBAX M TEXHOJIOTHUSAX.
OCHOBHBIMH WX NPEUMYIIECTBAMH ITEPe APYTHMH METOJaMH aHAJIN3a SBIAIOT-
Csl BBICOKAs TOYHOCTh, IPOCTOTA allapaTypHOTO HCIOJIHEHUS, BO3MOXKHOCTB
BECTH aHAJIM3 B aBTOMATUYECKOM PpEXUME, UCKII0Yas MpoOOmoAroToBky. Mc-
CJICZIOBaHMUS, HAIPABJICHHbIE HA TOBBIIICEHHE YyBCTBUTEIBHOCTH, HAJEKHOCTH,
JOJTOBEYHOCTH JIEKTPOIOB, Bcerna OyayT aKTyaJbHBIMU.

OOBEKTaMU HCCIICIOBAHUS TAHHOW paOOTHI SBILUTUCH: DIIEKTPOBI HA OC-
HOBE CyJIb(GUIOB KaJMUs, cepedpa U MeIM C Pa3IMYHbIM COAEPKAHHEM KOMIIO-
HEHTOB, B Ka4eCTBE CBA3YIOILETO HMCIIOIB30BATH XUMHYECKHA CTOMKHII OpraHu-
yeckuil nomumep b®-2 [1]; B kauecTBe MOJENBHBIX PAaCTBOPOB HCIIOJIB30BAIN
BOJIHBIC PacTBOPHI CyJb(haTa KaaMusl.

Panee Ha xadeape DKOC OTU CI'TY mnpoBOOMIMCH HCCIEAOBAHUSI
TBEPIOTEIBHBIX KaJMHUICEIEKTUBHBIX JJIEKTPOJOB B pacTBOpe cyibdara Kasi-
MHS TOJIBKO OJJHOM KOHCTPYKIIMU — C MPOBOJIOYHON OCHOBOMW. BBuTH ompenere-
HBI JIEKTPOJIHBIE XapaKTePUCTUKH, IPECTaBICHHbIE B Ta0. 1.

[TosTOMy mENBI0 HACTOAMIETO SKCIEPHMEHTa OBIJIO HCCIIEIOBAHUE DIICK-
TPOAHBIX XapaKTEPUCTUK TBEPIOKOHTAKTHOTO KaAMUHCEICKTHBHOTO 3JICKTPOa,
coctaBa | u Il qpyrux KOHCTPYKIMM, M OI[CHKA BIMSHUEC KOHCTPYKTUBHBIX OCO-
OeHHOCTEeH 3JIEeKTPOIOB HA MX 3JIEKTPOAHBIC XapaKTePUCTHUKH.

KOHCTPYKTHBHO 3JIEKTPOAHAS TOKOIIPOBOASAIIAS OCHOBA [2] pa3nudanach
IO TPEM THIIAM: IPOBOJIOKA, TIACTHHA, CeTYaToe MOJIOTHO. PasMep paboueii mo-
BepXHOCTH cocTarian 1 cm”. TONMIIHA TOKOMPOBOAMIEH OCHOBBI H3MEHSIACh B
3aBUCHUMOCTH OT KOHCTPYKIIUH: CETKa, MpoBoJoKa, Tactura-0,1; 0,5; 2 MM co-
OTBETCTBEHHO.

HccnenoBanuck 31eKTpoAbl cieayromux coctaBop: 1-CdS+ CuS+ Ag,S+
Kneit B®-2; 2 - CdS +CuS+ TPI'+ Kineit bD-2.

Bce anexTpoxumuyueckue n3MepeHus NpoBeeHsl Ha noTeHnuocrare P-30. B
Ka4yecTBE JJIEKTPO/a, CPaBHEHHS HCIONB30BAIN XJIOPCEPEOPSIHBIN 3IEKTPO
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cpaBHeHus (XCD) mapku OBJI-1. B kauecTBe BCIOMOTaTeIFHOTO 3JEKTPOAA —
rpadur.
[TapameTpaMu, XapakTepU3yIOUMMH PabOTy MOH-CEJIEKTUBHBIX 3JEKTPO-
JIOB SIBJISIIOTCS: BPEMsl YCTAQHOBICHHUS IIOTEHIMANa, CTaOMIBHOCTH pabOTBHI,

L[peﬁ(b, BOCHPOU3BOAUMOCTD U CXOAUMOCTD JJICKTPOAHBIX KPUBBIX.

J71s 5TOro CHUMasach cepus MOTEHIIMOMETPUYECKIX KPUBBIX B PACTBOPAx
CdSO, B mmanazone xonueHTparuii ot 0,1 mo 0,00039 Mr/m it 3IEKTPOIOB
BCeX KOHCTPYKIHH H COCTABOB, HEKOHJCHCHPOBAHHBIX.

Tabauna 1

Onekrponusie xapakrepuctuku Cd-CD B pactBope CdSO4

Ne

Cocras MeMOpaHbl, Macc %

Jpeiid moren-
nuana, MB/cyr

CTabuIbHOCTD
noTeHuana, MB

Bpewms ycranos-
JIEHH TIOTEHIIUA-

(B Teuenue 200 na, ¢
)
I | CdS+CuS+Ag,S +b®-2 (34:28:28:10) 2-3 +15-17 28-30
I' | CdS+CuS+Ag,S +b®-2 2-3 +5-10 5-8
(34:28:28:10)/x0HICHCUPOBAHHbIE
II | CdS+CuS+TPI' +b®-2 (47:39:4:10) 5-6 +20-23 31-35
1" | CdS+CuS+TPI' +b®-2 (47:39:4:10) 4-6 +8-10 6-8

/KOHHCHCHPOB&HHHG

JIOB.

3aBHCHIMOCTh PaBHOBECHOTO ITOTEHIIMANIA OT KOHIIEHTPAIIUHN pacTBOpa IS
ANIEKTpoIa cocTaBa | M 2, Tak ke Kak U B MPEABLIYIINX paboTax, HOCUT SKCTpe-
MaJbHBIN XapakTep: B obmactu koHueHtpanuid ot 0,00039 no 0,01 npu ysenu-
YEHUU KOHIICHTpAIlMU TMOTEHIMal 3J1eKTpoa Bo3pacraer A0 300 MB, a pu ne-
pexone k koHuentpauuu 0,0015 pe3ko nmagaer BHU3 a0 75 MB, 3arem 10 KOH-
nertpanun 0,1 M/l MOHOTOHHO Bo3pacrtaeT. Pe3ynbpTaThl 00cyeTa HOTCHIUO-
METPHUYECKHUX KPUBBIX MIPEACTaBICHHI B Ta0MI. 2.
Jis OLIeHKH HENpPEpBIBHOTO CPOKa CITYy>KOBI 3JICKTPOJa CHUMAJHCH XpO-
HOITOTEHIIMOTPaMMEBI B HCCIEAYEMOM pacTBope. be3 m3MeHeHnsT XapaKTepHCTHK
U MEXaHWYECKOTO Pa3pylIeHUs TUIAaCTHHYATBINA 3JIeKTpoJ padoraeT 10 50 muk-

Kak BuaHO 13 Tabm.1, KOHCTPYKIMS JIEKTPOAOB BCE-TAKU BHOCHT M3Me-
HEHHsA B JJIEKTPOJHBIC XapAaKTEPUCTHKU, HAWIYYIINE pe3yIbTaThl IMOKa3alu
MJIaCTUHYATHIE AIIEKTPOABl cocTaBa 1 u 2. Ha HuX ObICTpee ycTaHaBIUBaeTCA
PaBHOBECHBIH MOTCHIMAJ, OHU XapaKTEPU3YIOTCS MEHBIINM ApeidoM u 00ib-
mreit crabMiIbHOCTBI0. BO3MOXKHO, 3TO CBS3aHO C TE€M, YTO TOKOIPOBOAAIIAS OC-
HOBa B 9THX 3JIEKTpoJax camas OoJbIlas Mo IUIOLIaJH U Macce, 4To obecrnedu-
BAaeT IEKTPOy CTAOMIIBHBIN, TIOCTOSIHHBIN KOHTAKT.
CpaBHeHHE 3JIEKTPOAHBIX XapakTepucTuk cranmaptHoro Cd-CO mapkm
«Kputyp» tun 48-17, mpoBOIOYHOrO M IIACTHUHYATOrO AJIEKTPOJa, MOKa3alo,
YTO HCCIELYEMBbIEe JJIEKTPOJbl IOKa3bIBAIOT XAPAKTEPUCTHKU HE XYK€ CTaH-
JIApPTHOTO IEKTPOJa M0 BPEMEHHU YCTAHOBJICHUS IOTEHIMANA, XapaKTEPU3YIOT-
sl HI3KHM JipeiidoM moreHnmana.
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Ta6muua 2
DIeKTPOIHBIC XapaKTEPHCTUKN KAIMHIi CEIEKTUBHOTO 3JICKTPO/d, COCTaBa 2 B PaCTBOPE
cyibdaTa Kagmus

Tunn snexrpo- | Cedasos, Euau, Exon, T, ¢ | ApetipmB | Crabunb-HOCTS,
na mr/in MB MB MB
Cocras 2 0,1 318 320 22 2 +2
ITaCTHHA 0,05 322.5 323 40 0,5 -
0,025 294,5 289,5 - 5 +2
0,0125 288 285 40 3 +1,5
0,00625 283 271 - 12 +1
0,0015 264 232 25 32 +2
0,00078 280 210 50 70 +10
0,00039 310 225 200 85 +5-7
Cocras 2 0,1 326 309 - 17 +0,5
ceTKa 0,05 289 300 40 11 +1
0,025 295 301 60 6 +1
0,0125 301 289 - 12 +1
0,00625 62 98 140 36 +1
0,003125 30 90 40 60 +5
0,0015 309 310,5 40 0,5 +7
0,00078 323 323 5 0 +3
0,00039 314 321 40 7 +7
Cocras 2 0,1 234 250 37 16 +1
IIPOBOJIOKA 0,05 2437 2425 | 197 1 +1
0,025 247 244 32 3 +1
0,0125 221 221 0 0 +1
0,00625 215,8 214,1 | 231 1 +1
0,003125 | 231,2 215,5 | 175 16 +1
0,0015 214,5 221 10 7 +1
0,00078 256 275 107 19 +1
0,00039 256 252 93 4 +1

Taxum 006pazoMm, EKTPoIs! cocTaBa | U 2, KOHCTPYKIMNA: UTOJIBYATHII,
IUTACTUHYATHI M CEeTYaTHIl B MccieqoBaHHBIX pacTBopax CdSO, pa3nmmdHbBIX
KOHLICHTpalUil IOKa3bIBAIOT CTAOWIIBHBIE BJICKTPOAHBIE XaPAKTEPHCTHKU, HO
ANEKTPOJ] C MIACTHHYATON 3IEKTPOAHON OCHOBOII MOKA3bIBAET MO CPABHEHHIO C
UTOJIBYATBIM 3JIEKTPOAOM CTaOMIIM3AIMI0 XapaKTEPUCTHK, CHIKEHHUE Apeiida u
BPEMEHH yCTaHOBJICHHS TOTEHIIHANA.
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E.M. Jlememko', T.A. Mockaaiok’
'MOY OOIII Ne 134, r. Yccypuiick; 2BCU JIBO PAH, r. BnaguBoctok

BUIUMASI CPEJIA TOPOJA KAK SKOJOTI MUYECKHUI ®AKTOP
(HA IPUMEPE r. YCCYPUMCKA, TIPUMOPCKHI KPAW)

B konue XX Beka IPOCTPAaHCTBO, OKPYXKAOIEE YEJIOBEKAa U BOCIIPUHU-
MaeMoe €ro 3pHUTEIbHBIM alNapaToM, ObUI0 0003HAYEHO KaK guOuUMAs, UM GU-
3yanvHas, cpeda, a CIaramllie ee KOMIIOHSHTB — KaK «8uUOuMble (aKmopbly.
CoBpeMeHHast TOpOJCKasi BUAUMAs cpefia Pe3Ko OTINYAeTCs OT MPUPOAHOU U
HEPEIKO SBISETCA MPUINHON MOSBICHHS NCHXO(PH3UIESCKIX (PEHOMEHOB B 37I0-
POBBE UENIOBEKA, CHOCOOCTBYSI HAPYIICHUIO €0 OMOJIOTMYECKHX PUTMOB, BO3-
HUKHOBEHHIO CTPECCOBBIX CUTYallUi, MOBBIIICHHIO JENPECCUH, a TaKXKe arpec-
CUBHOCTH IIOBE/ICHUA. B CBA3M C 3TUM UCKIIIOYMUTENBHO BAKHOE 3HAUYEHUE NPU-
00peTaroT M3ydeHHE W ONTHMHU3ALMS BHIMMOHN CPeIbl TOpoAa Kak JKOIOTHYE-
CKOI1 cpesibl 0OUTaHUs HACEIEHUSI.

K nanbGosee BaXXHBIM BHIMMBIM (akTOpaM B ropojax ciexyeT OTHECTH
ApXHUTEKTYPHBIE OCOOCHHOCTH 3aCTPOWKH, IIBETOBYIO TaMMy TOPOACKOTO IIpO-
CTpaHCTBa M HanbOoiee ONMM3KUHA K MIPUPOJHOMY (haKTOp O3eNeHEHHs. JTH (ak-
TOPBI, KaK U BCE DKOJIOTMYECKUE, BIUAIOT Ha )KUBON OpPraHu3M, T.€. Ha YEJIOBEKa,
B KoMIutekce. CTeneHp BO3/EHCTBUS KaKIOTO U3 HUX HEOAWHAKOBA M 3aBHCHUT
KaK OoT (pu3nKo-reorpaduaeckoro MoJ0KEHMs, TaK M OT UCTOPUH BO3HUKHOBE-
HUS U Pa3BUTHA TOPOJa.

s aHanu3a ¥ OLIEHKHU 3KOJIOTMYECKOM 3HAUMMOCTH BUIUMOU Cpefibl U ee
BO3ACHCTBHS HAa OPTaHU3M YeJOBEKa BHIOpaH I'. YCCypHIiCK — OAMH U3 MEPBBIX
roponoB Ha tore [Ipumopckoro kpas. B otninuue ot BiiaguBocTtoka, Yccypuiick
pa3MellaeTcss Ha OTHOCHTENIBHO IUIOCKOII paBHMHE M €My CBONCTBEHHa pery-
JsipHas TUIAaHMPOBKA YIUII M KBapTaloB. VX reoMeTpus HE3HAUUTEIBHO Hapy-
meHa pycnamu p. PakoBku u KomapoBKM W MOAHOXKHUSMU BO3BBIIIEHHOCTEH,
pacronararoIuxcsi B pasHbIX pailoHax ropoja.

VYcecypuiick — KpyNHBIA aJMUHHUCTPATUBHBIN, IIPOMBILIUICHHBIA U KYJIb-
TYpPHBIA LEHTP, COXPaHMUBIIUI 4epThl ye3qHoro ropoaka koxnua XIX Beka. Ero
ApPXHUTEKTypa OTpakaeT CHEHMU(UIHOCTh IMOATAIHOTO 3aCelICHUS 3aHWMAaeMOM
Teppuropun. MHorue ropojckue 3nanust konna XIX — cepenunbl XX BB. 00b-
SIBJICHBI NAMATHUKAMU apXUTEKTYPhl U UCTOPUU MECTHOTO M KPaeBOIrO 3Hade-
Hus. Hemano B ropozne 1 MUKpOpallOHOB € «COBPEMEHHBIM» TUIIOM ITOCTPOMKH.

B pesynbraTte npoBeJEHHBIX UCCIIEN0BAHNI B Y CCYPUICKE BBIIEIEHBI TPU
THIIA 3aCTPOMKH, OOpa3yroLIMe pa3iMyHble BHIUMBIC OIS «UCTHOPUYECKULD»,
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«PAYUOHANUCTUYECKULDY U «MpOMblUuLIeHH bl . BceM UM MpUCYyIU BKIIOYEHUS
«Oepegannot» (4acTHOM) 3acTpoiiku. s ompeneneHus: KayecTBa KaxXJI0ro M3
9THX THIIOB BUAUMOM CpPeIbl UCIONB30BaH KoddduimeHT arpeccuBHOCTH (Kirp),
ompeesieMblii METOJIOM BH3yalIbHBIX TPAaeKTOpUH [3] MU METOIOM BBISBICHUS
KauecTBa BU3yalbHOH cpensl [1].

Hcropudyeckuid TUN 3aCTPOUKM IPUCYL] HECKOJIBKUM KBapTajlam
B LEHTPaNbHOW YacTH ropoja, mpexiae Bcero komiuekcy CasaTo-IlokpoBckoit
LEpKBHU, paliloHaM «BOEHHOT'O TOPOJAKY» U >KEIEe3HOJOPOXKHOH CI0OOIKH, C KO-
TOpOil HauuHaCsA Yccypuiick. Buneocpeny 3TOro Tuia 3aCTpOMKH MOKHO OT-
HecTu K koMdopTHO# — K, = 0,05+0,5. Munumaneuele 3HaueHust Ko3Gduuu-
€HTa MOJTyYEeHBI U1 MECT, TA€ K 3AaHUSAM IMOYTH BIFIOTHYIO IMPUMBIKAIOT TPO-
Tyapsl U B OnrkaifIieM IoJie 3peHus! IPOX0XKUX 0Ka3bIBaeTCsS MHOXKECTBO JEKO-
pPaTUBHBIX JJIEMEHTOB (acana. Hamuume OGONBIIOrO KOIMYECTBA BU3YaJIBHBIX
3JIEMEHTOB (KalHUTENH, aTTHKH, (QUICHKH, PyCT, JDKEOKHA, W Jp.) B AEKOpe OIl-
pEIeNeHHBIX CTHIEH oOecreunBaeT OJIaroNpUsITHOE BOCHPHUSTHE BHICOCPEIH,
TaK Kak IJla3 «HaOIIoIaTels eXeCeKyHIHO CKaHUpyeT HOBYI0 nH(opmMarmio. B
3IaHUAX «UCTOPHUUECKON) 3aCTPOMKH MMEIOT MECTO apXUTEKTYPHbIC HIEH C HC-
ITOJIF30BaHIEM IPHUPOTHBIX MOTHBOB, K KOTOPHIM B TEUEHHUE THICSUEICTHH aaall-
TUpPOBAJICS I71a3 yenoBeka. HemoBTOprMy0 0COOEHHOCTb rOpoay MPUAAIOT Bep-
TUKAJIBHBIC 3JIEMEHTHI apXUTEKTYPbI, XapaKTepHbIE A PaBHUHHBIX IPOCTOPOB
CTpaHbI — KyTIOJIa IIEPKBEH, MMM OTACTBHBIX 3AAHUH, IIMPOKO HCIOIb3yEeMbIe
B pycckoMm 3oa4ecTBe X B.

B palionax ¢ palqMOHAalIMCTUYECKHUM THUIOM 3aCTpPOHKHU 0coOyro
poib B (popMUPOBAHUM BUIOBOII CpeAbl UTPAIOT 3/1aHUA, TaK HAa3bIBAEMOH, «CO-
BETCKOI» MOCTPOUKH, OOBIYHO KPYITHOIIAHETIbHBIC U M3 CHIMKATHOTO KHpPIIHYA.
Takast apxutekTypa (GOPMHUPYET 2OMOEHHYIO N AZPeCcCU8Hyi0 BUIMIMBIC CPEIIbI
(Karp = 1,0), HeraTuBHO BiMAOIIME HAa pabOTy 3PUTENBHOIO ammapara M, Kak
CIIEZICTBHE, HA ICHXHKO-(QH3HOIOTHIECKOE COCTOSHHE dHesoBeka. CHTyaruio
ycyry0isieT Takol IIpUPOAHbIA (PaKTOp, KaK 3UMHUIT IEPHOA rojla ¢ HEYCTOHYH-
BBIM CHEXXHBIM NOKpOBOM. OTCYTCTBHE CHETa 3UMOI yCUIIMBAEeT CepoCTb U Oe3-
JIMKOCTh «IIaHENbHOI» BUAeocpenbl. TeM He MEHee, B OTIENBbHBIX MHUKpPOpai-
OHax JIJAHHOTO THIIA 3aCTPOMKH BHU3yallbHas cpejia Onmska K onTuManbHoi (K
= 0,6+0,7) — npu ycIOBUU YAAJIEHHOCTH TPOTYapoB OT CTEH 3JaHUN U HaJIM4HSA
B OMMKANWIMIMX TOJIAX 3PEHHUs 3eJIeHBIX HacCakKAEHUH. DTO clefyeT ydecTb Kak
OJIMH U3 CIIOCOOO0B CYIIECTBEHHOTO YIYUIICHNS BU3YaIbHON CPEIbl «CIATBHBIX)
palioHOB, KOTOPBIM, KaK MPaBHUJIO, U MPUCYI yKa3aHHBIA TUN 3aCTPOMKH, U 1€
YeJI0BEK HEeMOCPECTBEHHO JKUBET, OTABIXAET U, CAMOE TJIaBHOE, PACTUT JeTell.

Pa3mepsl Kaka0ro U3 «paliOHAJINCTUUECKUX» PAMOHOB B Y CCypUIICKE HE
MPEBBIMAIOT 3-4 KBapTalOB; BCE OHM MMEET YETKHE TPAHULIBL. OTH palloHBI He-
PENKO UepenyIOTCs C YAaCTHBIM CEKTOPOM («AepeBsHHas» 3acTpoiika), a B LEH-
TPaJIbHOM 4aCTU ropoJa — C ICTOPUYECKUM TUIIOM 3aCTPOUKHU.

OcCo0eHHOCTh PailOHOB ¢ MPOMBIIIIJIEHHBIM THUIIOM 3aCTPONKH B T.
Yceypuiicke — IPenMyIECTBEHHOE PacoNoKeHHE UX Ha mepudepun ropoaa, a
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TaKKe HAJIMYUE B BUAUMBIX MOJSAX NPUPOAHBIX nersaxel. Ky, BUANMBIX nonel
«IIPOMBIIIIEHHOT0» TUIA C JAadbHUX TOYEK 0003peHHUs OIM30K K EIUHUIIe
(0,8+0,9) wm paBeH eAMHMIIE — €CIH B OJIDKANIINX MONSIX 3PSHUS HAXOISITCS
OTPaK/ICHUS U3 MAHEJIBHBIX OJIOKOB M MOHOJIMTHBIX apXHUTEKTYPHBIX KOMIUIEK-
coB. CrenoBaTenbHO, NaHHBIM THI 3aCTPOMKH, KaK U PallMOHAIUCTHYECKUH,
MOKHO OTHECTH K IpoOJIeMHOMY, TpeOyromeMy MpPOeKTHOTO BMeEIIaTeIhCTBA,
0COOEHHO €CITH €r0 CTPOCHUSI TPAHMYAT C )KHIIBIMH KBapTaTaMH.

Ileemosasn eamma 30aHUA U apXUTEKTYPHBIX KOMILIEKCOB COOTBETCTBYET
CTWJISIM M HAIlpaBIEHUSAM MOCTPOEK TOpojia B UCTOPUYECKUX Iepuoaax. Tem He
MeHee OHa He BCET/ia COOTBETCTBYET TPEOOBAHMUAM NCUXO(PHU3NIECKOTO BOCIIPHU-
ATHA [IBETA B OKPY’KAIOIEM IPOCTPAHCTBE, IIOCKOIBKY B OOJIBIIMHCTBE MHKPO-
palioHOB ropojia, OCOOEHHO B «CIIAJILHBIX», IPE00IanaloT cepble TyCKIbIe I1Be-
Ta, HE NMPOAYMAHO pa3MeEIeHHe U LBETOBOE O(GOPMIICHHE PEKIAMHBIX IIUTOB,
HEpEeAKO HapYIIAIOMINX BOCIPUATHE apXUTEKTYPHOT'O IIPOCTPAHCTBA.

PasMelnieHre 1 aCCOPTUMEHT 3e/leHblX HAcaxcOeHudl BBITIOHEHEI 0e3 y4e-
Ta apXUTEKTYPHOIo OKpYXeHUs. BumoBoil cocTaB AepeBbeB U KyCTapHHKOB B
TOPOJACKUX TOCaIKaxX CKYIEeH — M3 BO3MOXKHBIX 250 BHIOB HCKITIOYUTENBHO JIe-
KOPaTHBHOM I0KHO-IIPUMOPCKOiT (hi1opsl [2] B HUX pacTyT He Oomee 20.

BusyanbsHas cpena okasbiBaeT BO3ICHCTBHE HE TOJNIBKO HA MPOXOXKUX, HO
U Ha BOAUTENeH aBTOTpaHcHOpTa. BrisBneHo, uto npuunHOi 70% HOPOXKHO-
TPAHCIOPTHBIX IPOUCIIECTBUM B YCCYpUICKOM TOPOJACKOM OKpYIe SIBISETCA
0e3TMKOCTh 3aCTPOWKH, OTlepesKast IOTOJHbIE, COIHANBHBIE U ApyTrHe GaKTopHI.

Ha ocHoBe cOBOKYNHOrO aHanu3a BU3YyalbHOW Cpenbl, BKIIOYAIOLEH Mo-
Ka3aTeNd I[BETOBOIM raMMBbI, KOJMYECTBA 3JIEMEHTOB B JICKOPE 3/[aHUH Ha eau-
HUIy TUIOMIAAN M XapaKTePUCTHUKHU 3€JCHBIX 30H, OBUTH COCTABIEHBI KapTOCXe-
Mbl Yccypuiicka. Mcxoas U3 TEOpUU LIBETOOIIYLIEHUS U BOCIIPUATHS, a TaKKe
LBETOBOW CIIEHU(HKN CTHIEH apXUTEKTYPhl M DKOJIOrO-JaHAMAPTHBIX TpeOo-
BaHUH pa3paboTaHBI CITIOCOOBI PEKOHCTPYKIIMH BHEUIHET0 O(OpMIICHHS 3aHU
U O3€JIEHEHUS] TEPPUTOPUH IIPU HUX.
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E.K. lembsanenko, I'.E. Hukudgoposa

'OV BIIO «Komcomonbckuii-Ha-AMype TocyapCTBEeHHBIH
TEXHUYECKUH YHUBEPCUTET»

3A YEM MbI XO/IUM B MAT'AZUH?!

JKu3Hb COBPEMEHHOTO HYEIOBEKA XapaKTEPU3yeTCsl 3aMETHBIM BIUSHHAEM
TEXHOT'CHHO-aHTPOIIOTeHHBIX (PAKTOPOB, MPHUBOIAIINX K HAPACTAHHUIO 3arps3He-
HUS TIUIIH, BOABI M BO3yXa Yy>KEPOJAHBIMH BELIECTBAMHU.

CMeno MOXKHO yTBEp)KJaTh, YTO KaXKJbld U3 HAC ¢ MMILEH, BOAOH U BO3-
OYXOM PeryiIsipHO IOJy4aeT OIpPEICIICHHOE KOJWYECTBO 3arps3HSIOIINX Be-
LIECTB, KOTOPbIE SIBHO HE SABISIOTCS U HETO HeoOXoauMbiMu. K HUM He B mo-
CIIEIHIOI0 OYepeqh OTHOCATCS NHIIEBHIC HOOABKM, MPUCYTCTBYIONINE B IHIIE-
BBIX NpoxyKTax. JlajJeko He BCSIKHE MPOIAYKTHI, KOTOPBIC MPOJAOTCA B Marasu-
HaX ¥ Ha pBIHKAX, cleayeT 0¢300s13HEHHO YIOTPEOIATh B IIHIILY.

IIpuxons B Mara3uH, MbI IOCTOSTHHO CTaJKHUBAeMCsI C TIPOTYKTaMH, B CO-
CTaB KOTOPBIX BXOAAT pasziauyHble mnumieBsle no6aBkn E. Crabunmsaropsl,
SMYJBraTopsl, 3aTyCTHTENH, apOMaTH3ATOPBI, KPACUTEIH M IIPOYHE TEXHOJOTH-
gyeckue J00aBKu — 6e3 HUX He 0OXOIUTCS HU OJHO MPOMBIIUIEHHOE MPOU3BOI-
CTBO MpOAyKTOB nutanus. B mocnenaue 30-40 et numieBas mpOMBIIIIICHHOCTD
Bce Oosiee M Oojee CTaHOBUTCS ONHOM M3 OTpacield XUMHYECKOH MPOMBIIIICH-
HocTH. MccrenoBaHus MOKA3ajH, YTO HENBIH PSIIl TAKUX BEIICCTB MPEACTAaBISCT
CEepPBE3HYI0 YIPO3y IS 310POBbS.

B xome nmpoBomuMBIX HccienoBaHnil ObuTa coOpana WHpoOpMAIHS 10 CO-
CTaBYy IHUIIEBBIX MPOIYKTOB, KOTOPEIE MHOTHE M3 HAC YHOTPEOISAIOT, B YaCTHO-
CTH MOJIOYHOW MPOIYKIMHU, PA3IMYHBIX HAMUTKOB M MPOIYKIUH HIOKOJIAIHBIX
(habpuk.

Kak crexyer u3 nmpuBeAeHHBIX B TaOJHIIE TaHHBIX, B MOJOYHON MPOIYK-
LMK 4acTo cojaepikarcs Takue no6aBku kak E-1440 (ruapoxcunponuikpaxmain)
n E-1442 (anerungukpaxMalaiumnar), KOTOPblE B OCHOBHOM HPUMEHSIOTCS B
Ka4yecTBE CTaOMIM3aTopa BA3KOCTH (BEIIECTBO-3aTyCTUTENh) IPH U3TOTOBICHUT
MHOTHX HorypToB. Kpome Toro, E-1442 kak mumeBas 1o0aBKka MOXET BBICTY-
maTh Kak aHTA(IaMHHIOBOE BemecTBO [1]. OmHako 3TH 100aBKHU eIie Majio u3-
BECTHBI, IO3TOMY HMX BIUSHHE Ha OPraHU3M Majio McclenoBaHO. B MomouHoi
MPOJYKIIMA B OCHOBHOM HCIOJNIB3YIOTCS 100 nobaBku-kpacutenm (E-120, 141,
160), KOTOpBIC ITPY TPUMEHEHHUH B IMHAIICBHIX MPOAYKTaX HE BBI3BIBAIOT HUKAKHX
moOOYHBIX AP PeKTOB, MO0 H00aBku-anTHOKcUAaHTH (E-330, E-331), xoTopsie
TOJIBKO B OONBIIMX J[03aX MOTYT CO3/aBaTh KaHIEpOreHHbIH 3¢ dekT. B To ke
BpeMs ucnoib3oBanue B npoaykiuun OO0 «Opmana» (Mocksa) «MoIo9HO-
roryproBelii iponykt Alpenland» no6aeku E-120 (kapMuHOBas KHCIIOTa) BBI-
3bIBAaET HEJJOYMEHHE, TaK KaK ee UCIOoJIb30BaHue Hebe3omacHo 1ist jozei [1].
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BonbmmHCTBO IpOM3BOAUTENCH CITa KON MPOTYKIIUU UCIIONB3YIOT J00aB-
ky E-476 (monurauuepuH NOJUPUIMHONIEATHI), NPH HCCIEAOBAHUU KOTOPOIt
OBUIO YCTaHOBJIEHO, YTO OHA NMPHUBOJMT K YBEINYEHHIO MOYEK U nedeHn. Kpome
TOro, Takas AobaBka kak E-442 (pocaTrna aMMOHUIHBIE COJIHM) TTOKA HE UMEET
MTOJIOXKUTENIFHOTO 3aKItoueHUsT MHCTUTYyTa TUTaHUS AKaIeMUH MEIHIUHCKHUX

Hayk PO.
HaumenoBanue npoaykuuu IIpoussoaurens E
MououHasi IPOAYKIMS
Monouno-ioryproBsiii npogykr Al- | OOO «3pmanny», Poccus, r. Mocka 120, 160,
penland 330, 331,
412,1442
«OpMuUrypm™ 000 «Dpmanny, Poceus, r. Mocksa 1442
«Jlarrccumon OAO «/lanon ungyctpus», Poccus, MockoBckas | 141, 1442
obJlacth
«AKTHBHA» OAO «/lanon unnyctpus», Poccus, MockoBckas 1442
006JacTh
«Jlanaxop» OAO «/lanoH unzyctpus», Poccust, Mockosckast | 1440, 1442
obslacth
Hamurok #oryproBbiii «HexHsrity, | OAO «Kamnunay, Pocenst, MockoBckast oosiacth 1442
«Control»
I'mazupoanuslii ceipok «IToexamn» | OOO «KpemeHckuit monounslii 3aBon» Poccus, 120
Kanysxckas obaactb
IokonaHast TPOYKIHUS
lokonan  monounslit  «Auxbnen | OOO «Kpadt dyanc Pycy, Poccus, Bnagumupcekas 476
Tonbay, MOJIOYHBINH TMOPUCTHIN | 00s1acTh
«Bo3aynHeiii»
[okonan Monounslii «biaxxenctBo» | OAO «Konaurepckoe o0beaunenue «Poccusy 476
I1lokonan «AJeHKa» OAO «KpacHsiit Oktsi6pb», Poccusi, 1. MockBa 322,476
IIokomnan «babaeBcKuin» OAO «Kounurepckuii konueps «babaesckuii» Pocj 322,476
cusi, MockBa
Kongersr n3 monounoro mokonaga | OO0 «Kouaurepckoe oobenunenue «Poccus» 124, 442,
«Nestle» 476
Koudersr «UynHbiit Beuep» 000 «Kpapr ®ync Ykpauna», Ykpanna, Cym- 476
cKast 00J1acTh
[Toxonaausie koHMeTs «Masctpo» | OAO «Koumurepckas ¢adpuka um. H.K. Kpym 322
ckoii», Poccust, Cankr-IlerepOypr
Hanutku
Frustyle OAO «JlebensHckuii», Poccus, Jlunenkas ooiactb 129
I'asupoanHblii HanuToK «ITy3bipex» | . ConHeuHsli 330
I'azupoBannslit HanuTok «Koma» OAO «Komcomonbekuit ['opnumexombunar» 1. | 211,290,
Komcomonbck-Ha-Amype 330
lasupoBanHbIii HanuTok Milkis Lotte Chilsung Co., Kopest 290, 330
Jlumonan Ha ocHoBe monacTeipckoil | OO0 «Ckut», Poccus, r. Biragnsoctok 102,211,
BOJIbI 952, 954

[IpumeHeHne B KauecTBE 3aMeHUTeNeH caxapa nobaBok E-952 (umkmamo-
Bas kuciotra) u E-954 (caxapun) (mpomsBomutenb OO0 «Ckut», r. Bnaauso-
CTOK) BBI3BIBAET CIOXKHBIC YYBCTBA Yy JIFOJICH, 3HAKOMBIX C BIHSHHEM TeX HJIH
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WHBIX THIIEBBIX T00aBOK: YYCHBIMH YCTaHOBJICHO, YTO JaHHas H00aBKa CUHTA-
eTcsi kaHueporeHoM, B yacTHocT B CIIIA u 3ampemiena s UCHOIb30BaHUS B
OonpIMHCTBE CTpaH Mupa [3]. YUTo ke, HAIIM MPOU3BOAUTETN 00 3TOM HE 3Ha-
ro1? Wnn M Bce paBHO, UM OBl UX TMPOIYKIHUSA XOPOIIO IPOAABANIach U MpH-
HOCHJIa M TIPUOBLIH?

Psan npousBoaurteneit numeBoi nponykunu «BumMm-bumis-Jlann», «Mo-
CKOBCKHH 3aBOJI IUIABJICHBIX CBIPKOB», «MoouHbIH 3aBo [IpeoOpakeHCKHiD,
mokonanuele (adpuku «[lobdena», «OqUHIIOBCKAs KOHAUTEpPCKas (adpuka» U
«Koka-komna Oi bu Cu EBpasus» BoBce He yKa3bIBAIOT HAJUYWE MUIIEBBIX JI0-
6aBok. [lone3HOCTh MPOAYKUMHU ATHX MPOU3BOAMTEICH MOMXKHO IOCTABUTH IOJ
Bompoc! Ha Takmx mpowmsBomurenell ciiemyeT oOpaTHTh Ooliee NPHCTATBHOE
BHHUMAaHHUe.

OpnHako OTAENbHBIE MPOU3BOIUTENIHN OJIArOMOMYYHO MPOU3BOIAT MPOIYK-
nuio 0e3 HMCHONB30BAaHMSA CTONB TONMYJIIPHBIX IMHINEBHIX H00aBOK, 3T0 OAO
«axrom3», r. Komcomounbck-Ha-AMype, IPOU3BOAUTENN HATYpPaIbHBIX COKOB,
Harpumep «BOm», mOATOMY HX HpONYKUUs Oe3BpeAHA IUIA MOTPEOUTENS U ee
MOJKHO YHOTPEOJISATh CO CIIOKOWHOH JTyTIOH.

UenoBek, MPOXKUBAIOIINANA B Pa3BUTOM CTpaHe, BUAUMO, UCTIHITHIBACT 3HA-
YHUTENbHBIE HATPY3KH HA OPTaHHW3M, B TOM YHCIIE W BCICACTBHE YIOTPEOICHUSI
MUIIEBBIX MPOIYKTOB, COAEPKAIIUX pa3InyHbIle J0OaBKH, 6€3 KOTOPBIX CErOAHs
yke He 000iTrCh. CHU3UTH TPEBOTY HACENIEHUS 32 CBOE 3/I0POBHE MOXKHO, IIH-
POKO BHEIPsIs CHCTEMY IIPOCBEIEHHS HAaceIeHUs B 3Toi obmactu. 1 coBepiieH-
HO HEJIOIyCTUMa ITyOIHUKAaIHs JDKECIIACKOB OIACHOCTH MUILEBBIX 100aBOK, 00b-
SBIISISL X YyTh JIM HE HCTOYHUKOM BCEX O[], a JIJIsl 3TOTO MPOU3BOJUTEIH JTOJIXK-
HBI OTKPBITO YKa3bIBaTh COCTAB MPOU3BOIUMON MMH TPOIYKIIMH CO BCEMHU TPH-
MEHSAEMBIMU KOMIIOHEHTaMH.

Jluteparypa
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B.Il. EBnokumoBa
ITomMopckmii rocy 1apCTBEHHBIN YHUBEPCUTET, I'. ApXaHI€lIbCK

SJIEMEHTBI TPUAIBI )KEJIE3A
B MIOYBEHHO-PACTHUTEJIBHOM IOKPOBE r. APXAHI'EJIbCKA

B roponmax ¢ pa3BHTOH XMMHYECKOW MPOMBIIUICHHOCTBIO W B PETHOHAX
CeBepa HaOIIOIaCTCS 3HAYUTEIBHOS YXYALUICHUE COCTOSHHS TOPOJCKON Cpebl.
Baxuelmum GpakTopoM 3arps3HEHUS TOPOACKOI cpe/Ibl SABIAIOTCS TSKEIbIe Me-
Tayutel. TspKenple MeTayulsl TOCTYIAIOT B OKPYXKAIOUIYI0 Cpely BCIEICTBHE
TEXHOTCHHOTO PacCesHUS: BBHIOPOC TPH BHICOKOTEMIICPATYPHBIX MPOILECcCcax
(00GXHT LIEMEHTHOTO CBIPbSI, CKUTaHUE TOIUIMBA), C OBITOBHIMH CTOYHBIMHU BO-
JIlaMU, TIPU BHECEHUH OPTaHWIECKIX M MUHEPATHHBIX yIOOPCHHI.

Cpeou TSHKETBIX METaJUIOB CJIEIYeT BBIICIHTH SCTECTBCHHYIO TPYIITY
JJIEMEHTOB Tiepuonudeckoi cucremsl J[.M. MeHneneeBa — 3JIEMEHTBI TPHAIBI
xenesa (Fe, Co, Ni). MeTayutel 310l Ipynisl B 0O4eHb BBICOKOI CTEIICHH BOBIIE-
YeHBI B QHTPOIOTEHHYIO ACATEIBHOCTh. CaMoO JKeJe30 OTIMYaeTCs HACTOIBKO
BBICOKOU TeXHO(MMIFHOCTBIO, YTO HEPEIKO TOBOPST O COBPEMEHHOM «OJKeIle3-
HeHun» Omocdepsl. B TexHOC(hepy B mpolecce aHTPOIOTCHHONW NESTEeNbHOCTH
BoBjeueHo Oonee 10 Mupa. ToHH xene3a, 60% KOTOPOro paccesHo B MPOCTpaH-
CTBE.

Hamu Obuto mcciieoBaHO colepikKaHUE MOIBIDKHBIX (Hambojee IOCTYII-
HBIX pacTeHHsIM) (opM Kelie3a, K00aabTa U HUKENS B MOYBaX r. Ap-
XaHreNbcka. B KadecTBe KOHTPOJIS MCIOJIB30BAM €CTECTBEHHYIO IMOYBY. DTH
AIIEMEHTHI OTIPEICIIUTICH U B PACTEHUSX, MPOU3PACTAONINX HA TEX JKe MPOOHBIX
mwiomagax. OnpeneneHue colep:kaHus SJIEMEHTOB B [OYBAaX U PACTEHHSIX MPO-
BOAMIIOCH (DOTOKOJIOPUMETPUIECKUM METOIOM.

AHaM3 3KCTIEPUMEHTAIBHBIX JNTaHHBIX CBHJIETEILCTBYET O TOM, YTO: CO-
JiepKaHue MOJBIDKHOTO HUKENS B IIOYBaX ropojia cpeaHee M BEICOKOE, KOoJieh-
netcst ot 0,80+0,03 1o 2,504+0,08 mr/kr u cocraBimseT 0,2-0,6 ITIK; moaBuxHO-
ro xobaneta - BeiCOKOe, m3Mensercsa or 0,83+0,02 mo 2,15+0,02 mr/kr u co-
crasiser 0,17 — 0,43 [IAK; conepxaHue MOJBUKHOIO JKele3a HaXOOUTCS B
npenenax 6,2+0,4 — 44,3+0,4 r/kr, 4TO HEe MPEBBIIACT CPEJHUE MOKA3ATEINH,
yKa3zaHHbIE B JquTeparype (ot 5 1o 50 r/kr).

Koaddumment npeBsimeHns coaepkaHns HUKENS B II0YBaX Tropoja Haj
CoJIep’KaHMEM B KOHTPOJBHOM mpobe konednercs ot 1,73 mo 6,76. s xobais-
Ta 3Ta BeJIMYMHA HECKOJIBKO MEHbIlIe U HaxonuTcs B npeaenax 1,43 —2,69. [lna
kKenesza Kod(HUIIMEeHT NMpeBbIeHns n3Mensercs ot 1,68 no 2,70. OTo ykasbiBa-
€T Ha TeXHOTCHHOE 3arpsA3HEHIE II0YB FOpoIa TaHHEIMU METaJlIaMH.

Beuto ycTaHOBNEHO, 4TO Ha COAEpIKAHHE DIIEMEHTOB TPUAMBI JXKele3a B
MOYBAX BIIUSIOT CICAYIOIIUE (PaKTOPHI:

1. I'myOwmHa 3aeranus rOpU30HTa IIOYBEHHOTO MTPOQIIIS.
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Ha wccnenoBaHHBIX MPOOHBIX IUIOMIATSAX TOpoja ApXaHTelbCKa COIep-
JKaHHe KoOallbTa U HUKEJSl B BEpXHEM MOPU30HTE MPEBBILIAET €0 COJlep>KaHue B
HUKHUX TOPU30HTAX TOYBBL. DTO CBUACTEIBCTBYET O HHU3KOW MHUTPAIMOHHOM
CIOCOOHOCTH JTaHHBIX AJIeMeHTOB. Hao0opoT, /is jkese3a CBOMCTBEHHO HAKOII-
JICHAE B HIOKHUX TOPH30HTAX IMOYBEHHOTO MPO(UISL, YTO TOBOPHUT O €T0 BBICO-
KO} MUTpanMoHHOi cnocoGHOCTH.

2. Tur nouBsl.

HccnenoBanus mokasaiay, 4TO B MOYBAaX pa3iMYHBIX THUIIOB CpeAHEE CO-
Jep>KaHue 3JEMEHTOB TPUAJBI JKelle3a HeoquHakoBo. Haunborbiee cpennee co-
JepKaHue HUKeNsl HabmogaeTcs B ypbaHo3eMax, MEHbIIE — B PEIJIAHTO3eMaxX U
caMoe MHHHMaJbHOE — B KyJbTypo3eMax. Hambombliee KOJTUIECTBO IMOJIBUXK-
HBIX (hOpM KOOabTa CONCPKUTCS B KyJIbTypO3eMaX, MEHbIIE — B ypOaHO3eMax
U caMoe He3HauuTelbHOe — B peranTozeMax. Coaepxanue xene3a B ypOaHo-
3eMax W KyJbTypo3eMaxX 3Ha4WTEIbHO BBINIC, YEM B PEIUIAHTO3EMAaxX, M Mallo
pasnuyaeTcs MeXAy coOoi. Takue 3aKOHOMEPHOCTH MOTYT OBITH CBSI3aHBI C
0COOCHHOCTSAME 00pa30BaHUsI 3TUX TUIIOB ITOYB U CBOWCTBAMHU COCIHHCHHI HC-
CJIe1yeMBbIX 3JIEMEHTOB.

3. Bospacr paiioHa 3acTpouKHu.

OTMedeHO MOBHIICHHOE COJIepIKaHue XKelle3a, KoOanbTa U HUKEIs B paii-
OHAaxX CTapoi 3aCTPOIKHU Topoja Mo CPaBHEHUIO ¢ 0oJiee MOJIOABIMU. DTO MOXKHO
OOBSICHUTD JUITMTEIHHOCTHIO MOYBOOOPA30BATENHHBIX MPOIECCOB U IMPOIECCOB
ryMUGUKAITIH.

4. IHTEeHCUBHOCTb TPAHCIIOPTHOIO IOTOKA.

Pe3ynbraTel nccieoBaHMi IOKa3alld, YTO COAEePIKaHue HUKeEIs BO3pacTa-
€T C YBEJIMYEeHHUEM WHTEHCHUBHOCTH TPAHCIOPTHOTO MOTOKA. J[s KoOanmbTa U
JKesle3a Takasl 3aBUCHMOCTD HE BBISIBJIICHA.

5. Mexanuueckuii COCTaB MOYB.

B namumx uccnemoBaHUsX OBLIO OTMEUEHO MpeolnagaHue COIepKaHUS
TIOJIBIKHBIX (POPM JKene3a, KoOaibTa M HHUKEIs B TOPMSIHBIX U TIUHUCTHIX MOY-
Bax HaJ| IECYaHBIMU B OJTHOM THUIIE TOPOJICKUX MOYB.

6. Cozmeprxkanue rymyca.

KoppenaunonHslif aHaIU3 BRISIBIII HATMYUE TPSIMON 3aBUCUMOCTH MEX]TY
coJlep’KaHUEeM HUKENsl M rymyca B KyJbTypo3eme. Il OCTalbHbBIX 3JIEMEHTOB
3aBUCUMOCTb HE YCTaHOBJICHA.

7. pH nousenHoro pacraopa.

IIpu mpoBeneHNUN KOPPESIMOHHOTO aHajn3a B PEIUIaHTO3eMax, HaMH
ObLIa BBIABJICHA OOpaTHas 3aBHCUMOCTh MEXKIY COJEp)KaHUEM KoOanbTa W HU-
kenst ¥ pH nmouBeHHoro pactBopa. IIpu yBenuuenuu pH modBeHHOro pactBopa
TIPOUCXO/NUT CBSI3BIBAHHE METAJIOB B MAJIOTIOABIKHBIE ()OPMBI.

HccnenoBanust 31eMEHTOB TpPHAbI XKejle3a B PaCTeHHSIX IMOKa3al, YTO
coZiepkaHue KoOallbTa B Pa3HOTPAaBbE U JIUCTBE M3MCEHSCTCS B AHMANa30HE OT
1,24+0,03 o 4,39+0,01 mr/kr cyxoit maccsl; Hukesst ot 0,11+£0,01 mo 2,07+0,31
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MI/KT CyXOH Macchl; xene3a B npeaenax ot 5,68+0,01 mo 133,54+0,01 mr/kr cy-
xoi Macchl. CofiepkaHue jkesie3a B JIUCTBE BhIILIE, YeM B Pa3HOTPABhE.

BrisiBIeHO, YTO Ha COAEp)KaHUE DIEMEHTOB TPHAJbI JKeJie3a B PACTCHHUSX
BIIUSIFOT Pa3iIHYHbIC (HaKTOPHI:

1.Tum no4B, Ha KOTOPBIX MIPOU3PACTAIN PACTCHHS.

Haubonbiee copep:xanue xenesa, kobaabTa U HUKENS YCTAaHOBIEHO B
pacTeHHAX, KOTOpBIe IMPOU3PACTaIN Ha PEIUIaHTO3eMax, MEHBIIEe - Ha ypOaHO-
3eMax M KyJIbTypo3eMax. JTO CBS3aHO C TEM, YTO B 3TOM THIIC ITOYB MPaKTHYIC-
CKU OTCYTCTBYET T'YMYCOBBI TOPH30HT, 3JCMCHTHI B IOYBE CBS3aHBI clabo U
pacTeHus JIETKO UX yCBaWBaloT. MOXKHO C YBEPEHHOCTHIO TOBOPUTH, YTO UMEH-
HO 3TOT (paKTOp SBIIETCS ONMPEACIIIIONINM COJIepKaHUe SJIEMEHTOB TPHAIBI JKe-
Je3a B pacTeHUsX. s OTIebHBIX 3JIEMEHTOB MOKHO OTMETHTH BIIUSTHHE TAKHX
(akTopoB, Kax:

2. MexaHn4eckuii COCTaB MOYB.

Hanbonpmee konmnaecTBO KoOanbTa M HUKENIS OOHApY>KEHO B Pa3HOTpa-
BbE, MPOM3PACTAIONIEM Ha CYyNeCYaHbIX MOYBaxX. /I JHCTBEHHOTO IOKPOBa
YEeTKOW 3aBUCUMOCTH He Habrogaercs.

3. Bux pacrenus.

BnmstHue sToro daktopa BEIABICHO A HUKENS. JIMCTBS TOmos comep-
’KaT MPUMEPHO B JIBa pa3a OoJbllle HUKeENs, 4eM JHCThs Oepesbl. Buaumo, To-
moJib o0yajaeT O6osee CHIbHOW KyMYJIHPYIOIIEH CIIOCOOHOCTBIO 10 CPAaBHEHUIO
¢ Oepe3oi.

B mpormecce BBIIONHEHHUS NaHHON paOOTHI HAMH OBLT OmpeneséH Kodgd-
(umeHT OMOTeOXMMHYECKOW MOABIKHOCTH, XapaKTEPU3YIOMINUN CTENEeHb IO-
TpeOJIeHUsT paCTeHUSAMH JIEMEHTa WU €r0 aKTYaIbHYIO TOCTYITHOCTh PacTEHH-
M (Kgrxn). st K0OambpTa oH Kostebnercs B npenenax ot 0,87 mo 4,22. Jlnst Hu-
kenst oH m3mensiercst ot 0,08 mo 1,27. CpaBHeHHE JaHHBIX CBUIETEILCTBYET O
TOM, UTO PACTECHUs B OONBIIEH CTENeHN KYMYJIUPYIOT KOOAIIBT, YeM HUKEIb.

KoadpdurmeHT OMOreoXMMHYECKOW TOABIKHOCTH JKeJie3a OYCHb HHU30K
(0,6-0,008) o cpaBHeHUIO ¢ KOIQDUIHECHTOM OHOTCOXHMMUYECKOW MOIBHKHO-
CTH JAPYTUX TSHKEIBIX METAIOB (HHKENb, KOOANbT). DTO CBSI3aHO C OYEHb BbI-
COKHM COJIEp>KaHUEM JKesie3a B IOYBaxX.

VYcTaHOBICHO, YTO Ha KOA(PQPHUIUCHT OMOTCOXUMHUYCCKOHN ITOIBHKHOCTH
BIIHSIFOT:

1. Tun noys. Pacrenus Hanbosnee CUIBHO aKKyMYJIUPYIOT KeJe30, KO-
0aJbT W HHUKEIh Ha PEIUIaHTO3eMaX, YTO CBS3aHO C OTCYTCTBHEM TI'yMYCOBOTO
TOPHU30HTA B TOM THIIE TIOYB.

2. Mexanu4eckuii cocta mous. Hauboneinee 3HaueHue K, 371€MeHTOB
TPHAJIBI JKeJle3a COOTBETCTBYET MECYaHbIM TMOYBaM, a JISTKUM M TSDKEJIBIM CYT-
JIMHKAaM — IPUMEPHO OJTNHAKOBOE.
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0.0. Eroponal, O.I'. ®eokrucropa', T.W. Ilnmreoa’

'"MocCKOBCKHIt FOCYIapCTBEHHBII TeXHUUYECKHH YHHBEPCHTET IPaKIaHCKOM
aBrarmu, “MpKyTCKUI TOCY1apCTBEHHBINA TEXHUYECKHIT YHHBEPCHTET

ABHUAIIMOHHBIN ITYM — 3KOJIOTMYECKAS ITIPOBJIEMA
JKUTEJEN T'OPOJIA HPKYTCKA

BosnymHomy TpaHcmiopty B Poccun ¢ ee orpOMHBIME pacCTOSHHUSAMH OTBO-
auTcst ocobast pors. OH 3aHIMAaeT BTOPOE MECTO B ITACCAKHPOOOOPOTE BCeX BHIOB
TpaHcnopra. OCBalBarOTCsl HOBBIE BO3IYIIHBIE IMHUU, BBOJSTCS B HKCILTyaTalUIO
MOCTPOEHHBIE U PEKOHCTPYHPYIOTCS IeiicTByromme a’pornopTel. Ho cepbesnsle
MpoOJIEMBI BO3HUKAIOT M3-3a HEJOIyCTHMO BBICOKOTO IITyMOBOT'O BO3/ICHCTBHUS BO3-
JYIIHBIX CyJIOB Ha TEPPUTOPUM KUJION 3aCTPOMKH, NMPHIIETAONINE K adpOHOpTaM
IpaX<ITaHCKOM aBUALIN.

HekoTopsle U3 AeHCTBYIOIUX HA TEPPUTOPUU HALLEH CTPaHbl a3pOIIOPTOB
OBUTH MTOCTPOEHBI CPABHUTEIHHO TABHO, M BCIIEICTBUE PACUIMPEHUS TPaHMIT I'O-
POJOB OHM OKa3aJMCh B 30HE XKHIBIX palioHOB. K 4ncily Takux a’pornopToB OT-
HocuTca VpKyTckuif, OH HAXOAUTCS B UepTEe TOPOJaA, €ro B3JIETHO-IIOCAA0YHAas
mIomnaaka pacnojoxena B 500 M oT OnmKalIMX >KUIIBIX JEPEBSIHHBIX OJHO-
STaXXHBIX JOMOB. [loj BiMsAHMEM Ha3eMHOW pabOTBHI CaMOJICTHBIX JBUraTesCH
YPOBEHb 3BYKOBOT'O JAaBIICHMS Ha TEPPUTOPUH KUIIONH 3aCTPONKU 3HAUYUTEIBHO
BBIIIE JOIYCTHMOTO.

IlepBsrii B MipkyTcke asponopT nocTpoeH B uroHe 1925 1. Ha neBom Gepe-
ry Adrapsl y aepeBuu bokoBo. Heinemnuii asponopt B pailone Kpachbix ka-
3apM Haual NPUHUMATh camoieTsl ¢ utoist 1933 r. B 1954 r. asponopt UpkyTck
nocranosineHneM Cosera MunuctpoB CCCP moiy4us ctatyc MeKIyHapOaHO-
ro. B 1994 rony 6wt Beian Ceptudukar Mexrocy1apcTBEHHOTO aBHAIIMOHHO-
IO KOMHTETa, a3pOApPOM IpPH3HAH HNPUTOAHBIM JUIl OOCIY)KUBaHUS MEXKTyHa-
poanbix nosetoB. CoBceM HemaBHO PI'VII «Aspomopt HpxyTck» BCTpeTui
MIJDTHOHHOTO TIACCaXKUPA.

B Hacrosmee Bpems adpomnopT — OJUH U3 OCHOBHBIX HCTOYHHKOB LITyMO-
BOro 3arpsisHeHust B Mpkytcke. JXKurenu 3Toll 30HBI MOABEpPraroTCcs BO3xeicT-
BUIO 3BYKOM cmuioi 6osiee 80 meruben — 3T0 Ha JecaTh Aeruben OoJble HOp-
Mbl. Ha ynanennn 4 kM 1utoniaas NIyMOBOTO OXBaTa YMEHBIIAETCS, B TO BPeMs
KaK IIyMHOCTb yBennuuBaeTcs. CBOEro arnores OIyMOBOE 3arpsi3HEHHE JOCTUTa-
€T Ha paccTosHuM 1-1,5 KM 10 a3ponopra, YTO OYEHb MEIIAeT JKUTEISIM ITOTO
paiioHa.

Jlo HegaBHEro BPEMEHH MaJI0 00paIaJoch BHUMAHHS Ha 3KOJIOTHYECKYIO
3HAYMMOCTh aBHALMOHHOIO IIyMa, OCOOEHHO AJSl HACENEHHs, IMPOKUBAIOILETO
IOJ] TPAcCaMH TI0JIeTa CaMOJICTOB.

C yBemmuenneM paccrostHus oT BIIIT (B3nmeTHO-IOCAOYHON TONOCHI)
YHCJIO JKaJI00 Ha IIyM, YPOBHH KOTOPOTO MPEBBIMIANN NIyMOBOH ()OH, OCTaeTCs
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JIOBOJIGHO BBICOKMM. DTO OOYyCIIOBJIEHO TEM, YTO IIYM, BO3HMKAIOIMK Ha clla-
6oM 1yMOBOM (hOHE, OCOOCHHO HENPUITEH U B HAHOOJIbILEH CTENEeHH paszpa-
kKaeT. ApeCHBIN ONPOC HACEJICHUs C HOMOIIBIO aHKEThI OKa3aJl, YTo U3 oO0Iie-
TO Yhcia 00CIEJOBaHHBIX JIUL TOJIBKO 3% OTHECINCHh OEe3pa3iNyHO K aBHAlU-
OHHOMY IIyMy. OCTaJIbHbIE KHTENIH BBIPAKAIM JKAIOOBI Ha CHIBHO pasipa-
JKarollee JEHCTBUE 1IyMa, MELIAIOIEr0o HOpMalbHOMY TPYAY U OTABIXY, TOJIOB-
Hble 0OJIM, HEPBO3HOCTh M OeccOHHMIy. V3 BCeX OMPOIICHHBIX YHUCIO JIHI,
CTPAJAIOIINX OT IIIyMa CaMOJIETOB M BEPTOJIETOB, OKa3aJloCh IPUMEPHO B 2 pasa
Oosbllle, YeM YMCIIO JIMI, CTPAJAIONIMX OT IIyMa BCEX APYIMX BHJOB TpaHC-
TIOPTHBIX CPEACTB, BMECTEC B3ATHIX.

MOXXHO TPEeNIOKUTh CIHOCOOBI CHIDKEHMS IIyMa OT aBHAaTpaHCIopTa
IIPUMEHHTENBHO K asponopty Mpkyrcka. B mepByro ouepenp, XoTenoch Obl BBe-
CTHU OTpaHUYCHUC Ha IKCIUTyaTallUi0 CaMOJIETOB C JABUTATCIAMU, KOTOPLIC HE
COOTBETCTBYIOT eBpOHeﬁCKHM HOpMaM OIYMHOCTH. BO-BTOpBIX, MO>XXHO BBECTH
OTPaHUYCHUS] WHTEHCHBHOCTH MOJETOB. Takke MOXHO ObUIO OBl 3alpeTHTh
B3JET M MOCAAKY JUIA BCEX THIIOB CaMOJIETOB «HA TOPOA», K TOMY K€ 3TO OBl
YMEHBLINIO BEPOSTHOCTH IAJICHUs] CAMOJIETOB Ha IUIOTHO 3aceJICHHbIe PailoHbI
ropojia ¥ IOMOTJIO OBl N30eKaTh OONBITUX YEIIOBEUCCKUX JKEPTB B ClIydae Kara-
CTPOdBHI.

I'maBHBIM MCTOYHUKOM aryma B adporioprax sIBJIAIOTCA PCAaKTHUBHBIC JBU-
rarejii, MO3TOMY HaIllM aBUAKOMIIAHWW OCHAIIAIOT JABUIATCIIN CIICHHUAIbHBIMHA
3BYKOIOTJIOMAIOMINMH KOHCTPYKIMSAMH. OTOT CIOCOO BKIIIOYAECT OOIMIIOBKY
CTEHOK IPOTOYHOH YaCTH MOTOTOHJOJIBI JIBUTATelNsl 3BYKOIOIJIONIAIOIINMHA
OJIEMEHTAMU, NpU 3TOM B KOHCTPYKIUIO ABUTATCIIA HUKAKUX H3MEHEHUHM He
BHOCHTCSL.

Taxxe U 3alIUTBI OT IIyMa IIMPOKO HCIOJB3YIOTCA NPOTPAaMMBI IO
YMEHBUICHUIO IyMa, KOTOPBIC CBOAATCA K YCUJICHUIO 3BYKOU3OJIALNHA. Ux rnas-
HOM LIeJIBIO ABJISETCS 00ECIeUnTh aKyCTHYECKYIO 3alUTy 31aHuii. B umcio atux
MEPp BXOAWUT HU30JIAINUA BHCIIHUX CTECH, OKOH, HBepeﬁ U CHUCTEMBI HeperBITHﬁ,
YTO MO3BOJSET CYMIECTBEHHO YIIyYIIUTH 3BYKOM3OJSLHUIO BHEUIHEH 000JIOUKH
KOHCTPYKIIHH.

Ho cambIM 3¢ GeKTHBHEIM SBIIIETCA HEPEHOC a’pOoIOpPTa 3a MPEIeNbl ro-
poxma. DtoT Bompoc craBwics emie Jier 40 Hazax. B Hacrosiiee Bpems MHOTO
BHUMaHUs yjessiercs 31oit npobdiaeme. [log crpourtenscTBo paccMorpenu Gosee
30 mIomamoK.

Ha ceropnsmHuii geHb CyIIECTBYET HECKONBKO MOTEHIMAIBHO IPHUIOA-
HBIX IUIOIIAJIOK JJISI pasMENIeHHs «BO3XYIIHBIX Bopor» Mpkyrcka. Oto Ilanp
KiroueBas, koTopast Oblla OTKJIOHEHa OOBEJUHEHHBIMH YCWJIMSIMUA BOEHHBIX H
aBuacTpoutene, miomanka mo KagyrckoMmy TpakTy Ha 0ase 3amacHOTO a3po-
JpoMa JanbHEel aBHAallM, KOTOPBIM celdac HCIIONB3YeTCsl aBHA3aBOIOM I
I'PY30BBIX NEPEBO30K, IUIOMAAKa [1031HAKOBO, KOTOpas pachoyioxkeHa B 25 KM K
ceBepo-BOCTOKy oT Mpkyrcka. OHa Obula BBIOpaHa IOJ CTPOUTEIBCTBO a3po-
nopra euie B 1989 rony.
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Ha pa3paboTKy mpoekTa CTPOHTENBCTBAa adpoHopTa MOTPeOyeTcs OKOJIO
roga. B 2008 romy Ha 00OCHOBaHHME WHBECTHIIMN U3 (eaepaibHOrO OroKeTa
JOJDKHO OBITH BBIAETCHO 125 MmumoHoB py6ieid, B 2009 roxy Ha pa3paboTky
npoekTa — emie 365 MumnoHoB. CTPOUTENbCTBO IIIaHUPYIOT Hadath B 2010 ro-
oy, 3aBepmuTh — B 2016-M. B mepByro odepenp, KOHEYHO, HEOOXOIUMO OyaeT
MIOCTPOUTH NMOIBE3IHBIC JOPOTH.

OpHEHTHUPOBOYHO HAa CTPOMTEIBHBIN MPOEKT MOTpedyeTcss okoyo 25-30
MUIDTHapIOB PyOJiei, U 3Ta mudpa He OKOHYATENbHas. DKOHOMIYECKas [eJIeco-
obpasHocTh mpoekTa aspornopra «MpkyTck-HoOBBI» BBI3BIBACT Y MHOTHX JKC-
MepTOB COMHEHUs. HpIHENHUK a’pomopT, MO CJIOBaM CHEIHAaINCTOB, MOJIHO-
CTBHIO YJIOBJIETBOPSET MoTpeOHOCTH Topona. B centsOpe 2008 r. 3aBepnimioch
VIUIMHEHHE TTOJIOCH 10 3,6 kM. Bo3moxkHOCTH cTaporo MpkyTckoro asponopra
110 MPHUEMY BO3IYLIHBIX CYAOB Ja)ke W30BITOUHBI HA OMIbKailue msTh JIeT, Jie-
TaTh CTAJH HAMHOTO MEHbIIIE.

MWUHHACTEPCTBY HIESI CTPOUTEIECTBA HOBOTO adpOIOpTa KaKETCs BCE JKE
OoJiee MHTEPECHOM, YeM MOJHAs MOJCpPHHU3ALUS CTaporo. BapuaHT yannHeHHS
cymectytomieir BIIII u ee moBopota Ha 33 Tpamyca moTpedyeT 3HaYUTETHLHOTO
o0bema pabot: npu yamuaernn BIIIT mpuaercs pa3paborath 5,6 MIH M’ TPyH-
Ta, B TOM uncie 3,1 MiH M® — nosyckansHoro. [To pacueram Munrtpanca, Takas
PEKOHCTPYKLHUS MOJI0Ck! oboitaercs B 19,6 mipa pyoO.

3amectutens npencenarenss Cosera @enepanuu JI. Me3eHueB B cBoeM
HWHTEPBBIO 3asBWI: «HeT cOMHEeHNs, 9TO COBpEMEHHBINH U 0€30ITacHBII a3poropT
B peruoHe Oyner. HOBEIH a’pomopT — KaTaam3aTtop A pa3BUTHA SKOHOMHKH.
Tonbko UMes! pa3BUTYIO TPAHCIIOPTHYIO WHPPACTPYKTYpPY U aJACKBAaTHBIN ypo-
BEHb CEPBHCA, PETHOH MOXKET PACCUUTHIBATh HAa CYIIECTBEHHBIH MPHUTOK TYpH-
CTOB, HOBBIC paboume MecTa, a 3HA4YHT, U yJIydIICHHE KadecTBa JKU3HU HUPKY-
TSHY.
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O.H. Epmakoga, I'.E. Huxkudoposa

'OV BIIO «Komcomonbckuii-Ha-AMype Tocy1apCTBEHHBIH
TEXHUYECKUH YHUBEPCUTET»

TBEPJBIE BBITOBBIE OTXO/bI KAK OJJMH U3 OCHOBHBIX
HNCTOYHUKOB 3ATPSI3HEHUS YPBAHU3NPOBAHHBIX
TEPPUTOPUN

OnHUM U3 OCHOBHBIX MCTOYHHUKOB 3arpsi3HEHUS ypOaHU3UPOBAHHBIX Tep-
PHUTOPHIA SBIAIOTCS OTXOIBI NPOM3BOJCTBA M IOTPEOJIEHHS, B TOM YHCIE U
TBepabie ObiToBEIC 0TX0ABI (TBO), BO3HUKAMOIIHE B POLIECCE KU3HEICATEIEHO-
CTH 4elIOBeKa. BBITOBBIE OTXOJBI COMPOBOXKIAIOT UEJIOBEUECTBO HA BCEM IIyTH
€ro pas3BHUTHs, OJHAKO B TOCIeTHHE necsatuietus npobdbiema THO mpuobpena
oco0y1o octpoty. O6mmit 066bemM ThO B HacelIeHHBIX Topoaax W MyHKTax Poc-
cum coctaBiser mopsiaka 150 mmn. M (30 MuTH. T) B ToA. B KpyHHBIX Topoaax
Poccun exxerogno HakarumBaetrcst 250 — 300 kr OBITOBOrO Mycopa Ha 4eJoBeKa
B TOJX, MaJlas 9acTh KOTOPOTO TepepabdaThIBaeTCs, a OCTalbHAs BBIBO3HUTCS Ha
CBAJIKM W TIOJIUTOHBI, TIpeTHa3HAYCHHBIE U1 MX 3aXOpOHEHHs. B cpemHem mo
macce TBO conepkat: mumieBble oTxXoasl — 35-45 %, Oymara u kapToH — 32-
35 %, 4epHBI ¥ NBETHOW MeTauIoNoM — 3,5-5,5 %, Tekctmib — 3-5 %, mnact-
macca 3-4 %, crexio — 2-3 %, nepeBo — 1-2 % u ap. [1]. HacTuyHo 0TXO0BI I1O-
[aIal0T B MECTa HEOPTaHU30BAaHHOTO XPAaHCHUS U OCEHAIOT WM Ha CeNUTCOHOM
TEPPUTOPHH IJIH Ha TEPPUTOPHH IPOMBIIUICHHBIX NPEIIPUITHH.

OcCHOBHBIM (haKTOPOM, BIHMSAIONIMM Ha cTpaTeruro ymnpasieans ThO iro-
0oro ropona, SIBISETCS yCTaHOBJICHNE peallbHBIX HOPM HakoruieHus. mes moc-
TOBEPHYIO0 MH(OPMAIMIO O KOJIMYECTBE M KAYeCTBE HAKAIUIMBAaGMBIX B ropojie
OBITOBBIX OTXOJ0OB, MOXHO ONTHMAJIBHO U I'PAaMOTHO CIIAHHPOBATh B NEPBYIO
ouepens cOOp M TPAHCIIOPTHUPOBKY, a TakXKe O0E3BPEKMBAHUE M yTUIIHN3AIHIO
OBITOBBIX 0TX010B. [10100HOI HesATenbHOCTEIO B 00nactu ynpaeienus ThO 3a-
HUMAETCSl JKWINIHO-KOMMYHAJIBHOE XO3SICTBO M NPH HCKAXEHHON HeKauecT-
BeHHOI uH(popmammu o daxTHdeckoM HakomwieHHH TBO compoBoXkgaercs
OOJIBIIMMH TIOTEPSIMH PECYPCOB, a TAK)KE YBEIHMYCHHEM CTETICHH 3arps3HCHUS
OKPYXKAFOIICH CPeIbI.

B cootserctBum C 4. 3 cT. 8 PenepanbHoro 3akoHa «O06 0TX01axX MPOU3-
BozcTBa U moTpedseHus» ot 24.06.1998 r. N 89-®3 u 1. 24 crt. 16 denepanbHO-
ro 3akoHa «O0 0OIMUX MPUHIUIAX OPraHU3AIMA MECTHOTO CaMOYIIPAaBICHUS B
Poccuiickoit denepanum» ot 06.10.2003 r. N 131-®D3 Hopms! HakomeHus ThO
YTBEP>KAAIOTCS] OPraHaMU MECTHOTO caMoymnpasieHus. Hebonpimas gacts opra-
HOB MECTHOTO CaMOYIIpaBJICHHUS MPUACPKUBACTCS OPUCHTHPOBOYHBIX HOPM Ha-
KOIUTCHHS, YKa3aHHBIX B «PEKOMEHIAIMAXK TI0 ONPEIEICHHI0 HOPM HAKOTIICHUS
TBO nns ropogoB PCOCP», HO Bce ke OOMBIIMHCTBO yCTAaHOBIIIM HOPMBI Ha-
KOIUICHHS, 3HAYUTEIHFHO OTIIMYAIONINECS] OT PEKOMEHJOBAaHHBIX Kak U oOre-
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CTBEHHBIX OOBEKTOB, TaK U JUIS XKUJIBIX 3MaHUH (OTKIOHEHUS COCTaBIIH 35 ...
700 %).

Taxue OTKIOHEHUS KpaifHe HEBBITOJHBI YUPESKICHUM OOIIECTBEHHOTO Ha-
3Ha4YeHUs, IIOCKOJIBKY OHHU OIIAYMBAIOT BEIBO3 HE 00BbeMa 00pa30BaBIIUXCS OT-
XOZIOB, 2 00EM MYCOPHOTO KOHTEHHEepa, KOTOPBIA 4acTo OBIBACT HAIIOJIOBHHY
ITyCTBIM.

Tak, Hopmbl HakorieHUs: ThO ropona Mockssl B 1,75 pa3 MeHblIIIe, 4eM B
ropozxe Anmatel. Ho ecni gaHHOe pas3nudne MOXKHO OTHECTH K MpodieMe HOp-
MHUPOBaHHUS B Pa3IMYHBIX TOCYAapCTBaX, TO CHJIBHOE Pa3lUuue B OJHOM TLOCY-
JapCcTBe CIOXKHee OOBACHHUTh. Tak, Hampumep, B XabapoBcKe yTBEep)KICHHas
HOpMa 00pa3oBaHUs OTXOOB B 1,5 pa3a Goxpmie, ueM B Mockse.

OmunboYHO yCTAaHOBJICHHBIC HOPMBI, KaK CHEXKHBIH KOM, HABaIHBAIOTCS
Ha IIeTI0YKy cOOp — TPaHCHOPT — 00E3BPEKUBAHUE — 3aXOPOHEHUE OBITOBBIX OT-
XOZI0B, 0OpyIIMBasCh Ha TOPOJA JIABUHOM MEPEIIOHEHHBIX KOHTEHHEPOB U He-
CaHKIIMOHHUPOBAHHBIX CBAJIOK.

VYirydnieHne kadecTBa KU3HH HACEJICHUS OTpPakaeTcs Ha TOM, YTO JIFOJU
OoutbIrie OTPEOIISAIOT, a CIEIOBATENbHO, K OONIbIIe 00Pa30BEIBAIOT HEOPTaHUYC-
CKHX OTXOJIOB (YITaKOBOYHBIE MaTepPHaJbl, INTACTUKOBBIE OYTBUIKH U Ip.), KOTO-
pBIe B OOJIBIIIEH CTETIeHN HAaHOCAT Bpelx OKpyXkatomed cpene. 1 mostomy B mo-
cieqHee BpeMs HaOMo1aeTcs yBenndeHne o0bemMa ObITOBBIX OTX0/I0B, OCHOBHAs
9acTh KOTOPBIX OTIPABIIACTCS HA OJTUTOHBI.

Ha ocHOBaHMM 3KCIEpUMEHTAIFHO MPOBEICHHBIX HCCICIOBAaHUN MO Me-
TomuKke [2], ObUT 00pabOTaH CTATUCTHYCCKUN MaTepUall 1o eKeITHEBHOMY 00pa-
30BaHMi0 TBO B ceMbsIX pa3in4HON UUCICHHOCTH. BBIABISIACH 3aBHCHMOCTH
obpazoBanust TBO oT coctaBa ceMbH.

Jns mocTpoeHus TpadMKOB M YCTaHOBJIICHUS 3aBUCHMOCTH OOpa30oBaHUS
TBEPABIX OBITOBBIX OTX00B ¢ nomompbio MS Excel nocrpoena nuHUS TpeHa.
JlaHHBIN METOZA IO3BOJIICT BBIBECTH 3aBUCHMOCTH OT Pa3IMYHBIX (aKTOPOB U
onpeneauTh KO3(QPUIUESHT KOpPesIuu (Rz), KOTOPBIH OTpa)kaeT OIU30CTh
3HAYCHUI JIMHUH TPEHIIA K (PaKTHUSCKUM JaHHBIM.

B pesynbrare craTHcTHUecKoif 0O0pabOTKM MOJIyueHa CIIEAyroIasl 3aBU-
CHMOCTB!

C=-0,0012 x> - 0,0162 x* + 0,1803 x + 0,2434
R*=0,9973
rae C — cpeqHecyToyHas (3a ro) HopMa HAKOIUICHUS OBITOBBIX OTXOMOB, KT;

X — YUCJICHHBIN COCTAB CEMBH.

ITonmy4eHHast 3aBHCHMOCTH TOCTOBEPHA, IIOCKOIBKY K03 duitmenT xoppe-
nsmum 6mm30k K 1. PaceMoTtpum manHyio ¢opmynny Oonee neranbHo. [emas
gacte Gopmyisl 00,2434 Onm3ka K OPHCHTHPOBOYHOW CPEIHECYTOUHOW HOpME
HakoruieHust ThO [2], koropas paBHa 0,62 kr, u coctaBnsaeT 40 % ot Hee. Bo3b-
MeM ee 3a KOHCTaHTy, T.c. MUHIMYM €XeIHEBHO 00pa3yIoIIMXCcs OTXOJ0B, HE
3aBUCAIIMI HI OT KakuxX dakropos. Ocrasirasicst acts -0,0012 x° - 0,0162 x* +

90



0,1803 x sBisieTcsl 3aBUCHMOI, B JaHHOM ClIy4ae OT YUCIEHHOIO COCTaBa Cce-

MbH. [To3TOMY MOKHO IIpeoOpa3oBaTh POPMYIY B IPYTOi BUJ:
C=A+0,2434,
rae A — k03 uIHeHT, 3aBUCAIINN OT KOJMISCTBCHHOTO COCTaBa CEMBH.

®akTnyeckoe Hakonnexve TEO

y=-0,0012x’-0,0162X’ +0,1803x + 0,2434
R’=09973

kr TBO Ha 1 yenoseka B AeHb

KONMYECTBO YenloBeK B cembe

0 1 2 3 4 5 6

®dakTrueckoe exeaHeBHOe Hakoruienne ThO Ha 1 wieHa ceMbpu

Taxum 00pa3oM, IPOCIISKUBACTCS ABHAS 3aBHCHMOCTh HOPM HAKOTUICHHS
OT YHCIICHHOCTH CEMbH, W IPH yCTAaHOBJIECHHH HOPM HAKOIUICHHS HEOOXOIMMO
yuuThIBaTh 3TOT (aktop. C Hameld TOYKU 3PEHUs, YUCICHHOCTh CEMbH — HE
eIMHCTBEHHBIN (akTop, Biugomui Ha obpazoBanne THO, mostomy B mainb-
HEWIINX HCCIENOBAHUIX OyAyT BBIABICHBI ApYyrue (akTopbl, TAKXKE BIMSIOIINC
Ha 00pa30BaHUE OTXOJOB, a (hopMyJia MpUMET OoJiee AeTaTN30BAHHBINA BHII.

Jluteparypa

1. Konterust obpamieHust ¢ TBepAbIMU ObITOBbIME OoTX0Mamu B PD. M.: I'VIT LTI, 1999.
2. Pexomenzanuu 1o onpenenenuto Hopm Hakoruienuss ThO nna ropogo PCOCP: yTB. Mu-
HUCTEPCTBOM JKIIIMIIHO-KOMMYyHansHOro X03siictBa PCOCP ot 09.03.1982.

B.A. Kupnos, U.H. Jlapun, H.B. EmenbsinoBa, E.A. Jlymaii, /I.LE. UBanos

OI'Y «['ocynapcTBEHHBII HayYHO-UCCIIEA0BATENbCKUN HHCTUTYT
MPOMBIIIUIEHHOH K0JI0rum», r. Capatos

KPATEPUI TOKCHYHOCTH B IUTOTEHETUYECKHAX TECTAX

AKTyanpHOH MpobIeMOoil COBPEMEHHON IUTOTEHETHKH SBISIETCS OTCYTCT-
BHE OOIIETIPUHATHIX KPUTEPUEB OICHKH COCTOSIHUS YKOCHCTEM M MX KOMITOHEH-
TOB NPU MYTareéHHOM BO3JCHCTBHM (HaKTOPOB aHTPOIIOTEHHOH IESITEIbHOCTH
gyenoBeka. Hambonee mMPOKO B IMTOTEHETHUYECKOI NpakTHKe B HACTOSIIEe
BpEMsI HCIIONIb3YIOT CIEAYIOMINE METOIbI: aHa(asHO-TenodasHbIi TeCT, MeTa-
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(a3HBIi TECT, MUKPOSIPBIIIKOBBIA TECT, IPH 3TOM B OOJIBIIMHCTBE CIIy4aeB JUIs
KapuOTHITMPOBaHus ucnonb3yerces oT 10 u 1o 3000 kieTok Ha oxHY BHIOOPKY. B
IIPe/ICTaBIEHHONH paboTe pacCMOTPEHO HECKOJIBKO TECTOB MO KapHOTHIIUPOBA-
HUIO Y MPEANPHUHATA MOBITKA ONPEEICHHUS ONTHMAIBHOTO KPUTEPHS IS TIPO-
BE/ICHHS INTOTCHETHYECKHX NCCIIEIOBaHMUM.

Jlnst pemieHys 3ToH 3a1a4y IPUMEHSIINCH CIEIYIOMNEe METOIUKHU:

a) MHUKPOSAPBIIIKOBBIN TECT, OCHOBAHHBIM Ha MOJCUYETE KIETOK C MHK-
POSIAPBINIKAMH, KOTOPBIE IMPEACTABIAIOT €000 aBTOHOMHO CYIIECTBYIOLINE
alleHTpU4ecKkre (parMeHTsl XpOMOCOM, BO3HMKAIOIIME B PE3YJbTaTE XPOMO-
COMHBIX abeppanuii. MUKpOSIPHIIIKO OOBIYHO PACHONI0KEHO B BHJC CITyTHHKA
BOJIM3M OCHOBHOTO sigpa. MeTo y4nTHIBaeT NMPOLEHT KIETOK ¢ MHKPOSAPAMH
Ha 1000 nmpoaHanm3upoBaHHEIX HHTEpGa3 (puc. 1);

Puc. 1. Kiietku styka ¢ oiHUM, ABYMsI U YETHIPbMSI MUKPOSIPBILIKAMU

0) aHa(a3HBI TeCcT, OCHOBaH Ha PETHCTPAIMH XPOMOCOMHBIX HapyIe-
HUI Ha craguu aHadasbl. AHOMaNbHBIC aHa(a3bl IMEIOT MOCTHI M alleHTpUYe-
cKHe (parMeHThl, BOSHUKAIOIIUE B PE3YJIbTaTe CTPYKTYPHBIX HAPYIICHUHA XPO-
MOCOM THIIa aCCUMETPUYHBIX TpaHciaokauil u neneuuit. IloncunrsiBaercs npo-
[IEHT aHOMAJBHBIX aHada3 M0 OTHOIICHHIO K 00IIeMy KOJHYECTBY 3apeTHCTPHU-
poBaHHBIX aHada3 (puc. 2);

Puc. 2. Knetku nyka B aHadaze (XpOMOCOMHBIN MOCT U ()parMeHT)
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B) MertadasHbIil TECT MO3BOJIET MPOBOJUTH YUYET HAPYIICHUH YUCIA U
Mopdonoruu XxpoMocoM Ha cTaauu Metadasbl. DTOT aHAIM3 Oojee TPYI0EMOK,
TaK KaK HCIPEMCHHBIMH YCJIOBUAMH SBJIAIOTCA HE TOJIBKO HAKOIIJICHUC JOCTa-
TOo4YHOrO KonmmuectBa meradas (1o 10 ¢ ogHOro 00bEKTa), HO U OTCYTCTBHE Ha-
JOXKeHUuH xpoMocoM. OOBIYHO Il HAKOIUICHUS KIETOK Ha CTaAuu MeTadasbl
MHUTO3a OTJCTbHBIC PACTCHUS WM W30JHPOBAaHHBIC KYCOYKH TKaHEH AJsI OCTa-
HOBKH JIeJICHHI 00pabaThIBaloT BOAHEIM pacTBopoM konxuiuaa (0,1-0,01%) 2-4
qaca (puc. 3).

Puc. 3. MertagasHas miacTrHKa B KJIETKax 4YeJoBeKa (cieBa) Jryka (cripaBa)

Hanmane reHoTOKCHYecKoTo NeHCTBHS HCCIIETyEeMBIX TIPO0 ONpeaemsieTcs
Ha OCHOBE yYCTAHOBJICHUS CTATUCTHUUECKU JOCTOBEPHOTO YBEIMYEHHS KOJTUYECT-
Ba MUKPOSpHINICK, aHada3, Meradas B KIECTKaX KOPEIIKOB MO CPAaBHEHUIO C
KOHTPOJIEM.

B pesynbrate 00pabOTKH JaHHBIX, MOITYYCHHBIX PA3IMYHBIMU IIUTOTCHE-
TUYECKUMH TECTaMH, MbI IPUIIUTH K BBIBOAY YTO, HAUMEHEe TPYJOEMKHUM U JI0C-
TaTOYHO HH(OPMATHBHBIM SBISETCS MHKPOSAPHIMKOBEINA TecT. Kpome Toro,
CpaBHCHHE Pa3NUYHBIX METOIOB CTATHCTHYECKOH 00pabOTKU 3KCIIEpUMEHTAIb-
HBIX JIaHHBIX TIO3BOJIMIIO HaM C/IENIaTh BBIBOJ O LIEIeCO00Pa3HOCTH MCIIOIb30Ba-
HUS HEMapaMeTPUYECKOro Kpurepuss MaHHA-YUTHH U OTPAHUYCHUs BBHIOOPKU
HCCIIeyeMbIX KJIETOK KoJmaecTBOM He 6osiee 100 .

JIurepatypa

1. Kanaes B.H. Dxonoro-dusnonorudeckne U GU3UKO-OHOXUMUYECKHE OCHOBBI B3aHMO-
neicTBrs OuocucTeM ¢ okpyxkatoieii cpenoii / B.H. Kanaes. Boponex, 1998. C. 43 —48.

2. IluToreHeTHYCCKUH MOHUTOPHHT 3aTrPsA3HCHUS OKPYIKAIOIIECH Cpelbl ¢ UCIOIb30BAaHHEM
pacTUTENBHBIX TECT-00BEKTOB: aBToped. auc. ... kaHa. 6uon. Hayk. B. H. Kanaes Boponex,
BI'Y, 2000. 25 c.

3. My6ounun H.I1. Mytarene3 u okpyskaromias cpena./ H.II. [lyounun, F0.B. Iamun. M.:
Hayxa, 1978.130 c.

4. Apxunuyk B.B. // Ilutonorus u reneruxa. 1995. T. 29, Ne3. C. 6-9.

5. Co6oss M.A. // Lutonorus u renetrka. 2001. T. 35, Ne 3. C. 72-84.
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6. I'ybnep E.B. // TlpumeneHne HemapaMeTpU4ECKUX KPUTEPUEB CTATHCTUKH B MEIMKO-
6uonornueckux uccnenosanusx. / E.B. I'yonep, A.A. I'eukun — JI.: Menuuuna, 1973. —
141 c.

7. llpaktukym o tmroreHeruke. / C.A. Toctumckuii, M.W. [Ipsixosa, E.B. MBanoBckast,
M.A. MonaxoBa — M.: U3a-Bo MI'Y, 974 .- 171 c.

8. Xomnengep M., Bynsd . A. // Henapamerpudeckue MeTOAbI CTaTUCTHKU. M., 1983.

9. CocHoBckuit b. A. JlabopatopHslii pakTHKyM 110 oo1eit ncuxosnoruu. / b. A. CocHoB-
ckuii M.: IIpocsemenue, 1979.

10. Cunopenko E.B. Mertoasl MaTemarndeckoit 06padotku B ncuxonorun. / E.B. Cugo-
penko C-I16., 1996.

11. Jlonrsunenko A.Jl. i3amepenus B ncuxonoruu. Marematnueckue ocHoBbl. / A.Jl. JIon-
rBUHEHKO M., 1993.

3.A. 3abpoauna, C.M. PoraueBa
CapaToBCKHIA TOCYAapCTBEHHBIN TEXHUYECKUN YHUBEPCUTET

IOPEKT MAJIBIX 103 TETEPOAYKCHHA
HA TUAPOBUOJIOTMYECKHUE TECT-OBBEKTbBI

B nmocnennee Bpemst HaOOaeTCs MOBBIICHHBIM MHTEpEC HCCIIEAOBaTe-
Jed K mapagokcanbHeIM dddektam meiicTBus cBepxMansix 103 (CMJI) 6uomo-
TUYecKd akTUBHBIX BemecTB (BAB) pasnuuHOl mpupoas! HAa XHUBBIE OpPraHU3-
MbI. B Manbix 1 cBepxMaibix koHnenTpamuax  (107°-107° mons/im) npossisior
CBOIO aKTUBHOCTh MHOTHE IPHPOTHBIE 3KOPETYIATOPHl — TOKCUHBI U NPOTHBO-
aaus, GepoMOHBI, KPHOIPOTEKTOPEI, GUTOrOPMOHBI 1 apyrue [1]. OTmeuaercs,
YTO BO3JCHCTBHSA CBEPXMAJBIX /103 KCEHOOMOTHKOB BBI3BIBAIOT HE MEHEE Cephb-
€3HBbIC TIOCIICACTBHSL: MOJ{ UX BIMSIHUEM MEHSIOTCS CYIIECTBYIOIINE CBSI3H, JAIOT
cOO¥ HEKOTOpBIE CUCTEMBI aJIaNTaIlny.

HccnenoBanmst B 0OmacTy BO3MCHCTBHN HM3KMX KOHICHTpAMH  ITO3BOJIAT
YTOYHUTD IPE/ENIbl TOKCHYHOCTH KCEHOOMOTHKOB, IIEPECMOTPETH A03bI JIeKap-
CTBEHHBIX BEIIECTB U MPEUIOKUTh HOBBIC HAMIPABICHUS UX UCIIOIb30BAHUS, IIe-
PEOCMBICIUTh MHOTHE TPUHITAITEI B ONOJIOTHH, SKOJIOTHH W MEIUIIHHE.

OIHMM W3 HKOPEryJsITOPOB, ACHCTBYIOIIMM B MalbIX /033X, SBJIAETCS
nHponun-3-ykcycHas kucnora (MYK) umu rerepoaykcun. MYK u ee anamoru
aKTHBHO HCIONB3YIOTCS B CETIbCKOM XO3SHCTBE B KaUeCTBE CTUMYJISITOPOB POCTa
pacTeHUH W MECTUINAOB, YTO BBI3BIBACT MHTEPEC K M3YUCHUIO UX TOKCHYHOCTH
B HU3KHUX KOHLIEHTpauusx [2].

Lenbto paboTHl SBUJIOCH YCTAHOBJICHHE «IapaJoOKCalbHOrO 3(dexTar
HU3KUX KOHIIEHTPAIUi TreTepoayKCHHa C IIOMOIIBI0 THAPOOHONIOTHYECKUX TeCT-
00BEKTOB (MHKpoOBOZOpOCiel Scenedesmus quadricauda w pakooOpa3HBIX
Daphnia magna).

BimsHue rerepoaykcuHa Ha (DYHKIMOHQIBHYIO aKTHBHOCTH T'MAPOOHO-
HTOB M3y4aJI0Ch B AMANa30He KOHIEHTpawii oT 5,7x10 10 5,7x10"° monb/i.
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B kauectBe nokasareneii BoszeiictBus MYK Ha OIHOKIIETOYHBIE BOJIO-
pocnu S. quadricauda OblA BHIOPAHBI HHICKC YUCICHHOCTH M (POTOCHHTETHYC-
CKasi aKTHUBHOCTb. [1oJydeHHas 3aBHCUMOCTh MHACKCA YHCICHHOCTH OT KOHIICH-
tpammn UYK mMeer BosHOOOpasHeiid xapakrep (puc.l). OOHapyxeH 3ddekt
MAJIBIX JI03 TeTepOayKCHHA Ha MOIYJISIHI0 MHKPOBOIOPOCIEH: HHTHOUpYIOIIee
JeficTBUe TPOSBISETCS MPU KOHIEHTPALUAX: 5,7x1078, 5,7x10"7, 5,7x107™"°
MOJIB/JI.

N
2}
1

-
o N
1 1

WHpexc wicneHHocTn
N
L

o
3
&
'
5}
N
o
'
N
S}

Ig (C, mone/n)

Puc. 1. 3aBucumocTb MHACKCA YHCIEHHOCTH S. quadricauda ot
KkoHUeHTpamu UYK

[Ipn n3ydeHnn HHTEHCUBHOCTH ()OTOCHHTE3A U ABIXaHHUS MUKPOBOJOPOC-
nel oOHapyXeHbl MyIbTH(A3HOE JT0303aBUCHMOE NCHCTBUE I'eTEpPOayKCHHA U
nHrHoupyromui 3GGexT HU3KUX KOHUEeHTpauuii (puc. 2). IHTeHCHBHOCTH (o-
TOCHHTE€3a MaKCHUMaJlbHa IIpU KoHueHTpauuu MYK 5,7x10™"" momb/m, P KOH-
LIEHTpaIUsIX - 5,7><10'5, 5,7X10'7, 5,7><10'9 H 5,7><10'17 MOJIB/JI HaOIromaeTcs eé
CHIDKEHHUE, KOHLEHTpauuu 5,7x 10'13, 5,7X10'15 Hu 5,7% 10" mons/n Bo3meiicTBUS
Ha (oTocuHTE3 He OKa3biBalOT (puc. 2a). OTMevaeTcs: CTUMYJIHpYIoIee neifcT-
Bue MYK Ha MHTEHCUBHOCTb ABIXaHUS MUKPOBOAOPOCIEH B KOHLIEHTPALUAX
5,7><10'7, 5,7X10'13, U UHruOupylomee B KOHLUEHTpPaLUIX 5,7><10'5, 5,7><10'9,
5,710, 5,710 moms/n (puc. 26). CiemyeT OTMETHTh pa3HOHAIpPABICH-
HOCTh KOHIIEHTpanuoHHBIX 3¢ dexroB BozaeiicTust UYK Ha doTocHHTE3 M JIBI-
XaHue MHKpoBoxopocieii. Hampumep, B komrentparmu 5,710 mons/n rere-
POayKCHH CTHMYJIHPYET (POTOCHHTE3 W MHTHOMpYET IbIXaHHE, a B KOHLICHTPA-
wmsix 5,7x107, 5,710 mons/n JeficTByeT Ha00O0pOT.

otocunTesa, %

VIaMeHeHIe UHTEHCUBHOCTH
ViameHeHne MHTEHCUBHOCTL
AblXxaHns,%

3

8
.
|

Ig (C. mons/n)
Ig (C.monbin)

a 0
Puc. 2. VI3meHeHne HHTEHCUBHOCTH (OTOCHHTE3a () U JbIXaHus (0) MUKpOBOAOpOCIIEH
S. quadricauda B npucytctBun YK

95



Takum oOpazom, HH3KHe KoHIeHTpamuu HUYK (5,7x 10 - 5,7><10'17
MOJIB/JT), CICPKUBAIOT POCT YUCICHHOCTH MOMYJISIIIUUA MUKPOBOZOPOCICH U BBI-
3BIBAIOT pa3HOHAIpaBieHHbIE 2P PEKTH Ha (HHU3NOIIOTUIECKHE CBOMCTBA KIIETOK.

Hanee m3ydeHO BO3/ACHCTBHE TeTepoayKCHHA HAa BBDKHBACMOCTH, TLIOIO-
BUTOCTh U cepueOueHue pakoodpasHeix Daphnia magna. DKCIEPUMEHT MPO-
Jomkancs 21 cyTku.

[omy4yeHHBIE pe3ynbTaThl MOKA3BIBAIOT, YTO T'ETEPOAYKCHH B HU3KHUX
KOHIEHTPAIHSIX (5,7x107, 5,7x107, 5,7x10™5, 5,7x10"7, 5,7x10™" MOJIB/JT)
OKa3bIBaeT OTPHUIIATEIHLHOE BO3ACHCTBHE HAa YUCICHHOCTh nadHuid. CTaOMIbHbIC
[OKa3aTeNnu BBDKMBAEMOCTH AadHUil MOIy4eHbI PU KOHLEHTpALUH 5,7 % 10"
MOJTB/JI.

Haunbonpmas poxnaemocts madHU HaOIrOmaeTcs MPH KOHICHTPAIHAX
UVYK 5,7%10° u 5,7x10""" mons/1. B pacTBOpax rerepoaykcuHa ¢ KOHIEHTpA-
usmu 53,7107, 5,7><1O'17 u 5,7X10’19 MOJIB/T pa3MHOXKeHUE AadHUA He Tpo-
ncxomut. To eCTh TeTepoayKCHH OKa3bIBacT HETAaTWBHOE BIMSHME KaK Ha JHC-
JICHHOCTh, TaK U Ha IUIONOBHUTOCTh NadHuil. Beicokuii Tokcmueckuii 3ddext
MIPOSIBIISIIOT HU3KUE KOHIEHTPAIMH (PUTOTOPMOHA.

ITpn n3yueHnn BIUSHAUSA reTepoayKCHHA Ha cepaieOneHne nadpHui, ycra-
HOBJIGHO, YTO TMPH KOHIEHTpAIuH 5,710 MOJB/T MPOMCXOMMT CHIDKCHHE
cepaueduenus ot 154 no 57 ynapos B MuHyTy npu Hopme 140 — 160 ynapos. B
koHneHTpamsix MYK 5,7X10’9, 5,7x107", 5,7><10"9 Monb/n1 Ha 13 cyTku Ha-
OII0NACTCS PE3KHil CIaj, JacTOThl CepAneOHeHus, B KOHIeHTpamuu 5,7x107"
MOJIB/JI CHIDKCHHE YaCTOTHI IIPOUCXOIHUT yKe Ha 6 CYTKH, a Ha 8 CYTKH BCE OCO-
6u norubatot. I[lonydyeHHbIe JaHHBIE COTJIACYIOTCS C PE3yJbTaTaMu MO BBIKH-
BaeMOCTH U IJIOAOBUTOCTH AaHHUM, YTO MO3BOJISACT CAETAThH 3aKIIOYCHUE O TOK-
CUYHOCTH HH3KHUX KoHIeHTpamuid UYK (5,7x 101%5,7x1077, 5,7 10'19).

Takum 00pa3oM, ¢ TOMOIIBIO IBYX TeCT-00BEKTOB YCTaHOBJICH J10303aBH-
CHMBIii XapakTep 3¢ dekra MarabIX KOHICHTPAIM T'eTepoayKCUHA Ha Pa3InYHY O
(YHKIMOHATBHYIO aKTHBHOCTH JKWBBIX OPTaHW3MOB, HanboJee BEICOKOE TOKCH-
YeCcKOoe JACWCTBUE BEILECTBO MPOSIBISIET IPU KOHLEHTPALUH 5,7% 107" moss/.

Jluteparypa

1 Bypnakosa, E.b. [leiicTBre cBepXMalbIX 7103 OMOJIOTMYECKH aKTHBHBIX BELIECTB U
HU3KOMHTEHCUBHBIX (pusnueckux (aktopos / E.B. Bypmakosa, A.A. Koupanos, E.JI. Mais-
uesa // Xumudeckas ¢usmka. - 2003. - T. 22, Ne 2. - C. 106 -114.

2 Tam6ypr K.3. AykcuHbI B KyJIbTypax TKaHei u kietok pacrenuit / K.3. TamOypr,
H.J. Pexocnasckas. — Hoocubupck: Hayka, 1990. - 185 c.
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0O.A. 3aBaibueBa
VbsIHOBCKUI IOCYJApPCTBEHHBIN YHUBEPCUTET

OTXO/IbI ITPONU3BOJICTBA KAK O/THA W3 BAJKHENIIINAX
3KOJOI'MYECKHUX NPOBJEM IMPOMBIIINJIEHHBIX TOPOAOB

DKOJIOTHYECKOE COCTOSTHHUE TEPPUTOPHI TOPOIIOB XapaKTePH3YEeTCs BBICO-
KOl HampsHKEHHOCTBIO, 4TO OOYCJIOBJICHO WHTCHCHBHOW aHTPONOrEHHON Ha-
IPy3KOH.

VaTeHcHBHAs XO3SMCTBECHHAS NIESATEIBHOCT YENIOBEKa, YpOaHNU3AIHs ero
o0paza >KU3HU, UCTOIICHHE TPAIUIMOHHBIX YHCPreTHYECKHX H CBIPHEBBHIX pe-
CYpCOB, MOCTOSIHHOE HapacTaHUe TEXHOTEHHON HArpy3Kd Ha MPHUPOJY, Hapylle-
HUE MEXaHHU3MOB CaMOPETYJISIINN OHOC(epbl 00YCIOBIIA COCTOSTHAE DKOJIOTH-
YecKoro Kpusuca. B HacTosmiee BpeMs aHTPONOTEHHBIE (haKTOPHI HACTOIBKO
TPaHIUO3HBI M CKOPOTEYHBI IO BPEMEHH, YTO OIPEICISIIOT BaXKHEHIYIO 3a1a9y
JIOKJIBHOW ¥ TJI0O0aTbHON OIIEHKH MPOTEKAEMBIX TEXHOTCHHBIX MPOILECCOB U
3aIUTHl OPTAHU3MOB OT MX BPEJHOTO BO3JICHCTBUS.

[IpoMbIIUTIeHHBIE PEIIPUATHS TOPOJIa TIOCTABISIOT BHYITHTEIEHBIH 00b-
€M Pa3UYHbIX 3arps3HSIOIINX BEIIECTB, CO3[aBasl CHIbHYIO TEXHOT€HHYIO Ha-
TPy3Ky Ha OKPYKAWIIyI0 cpeny. [I[pHopuTeTHBIMU 3arps3HUTEISIMA Ha ypOaHu-
3UPOBAaHHOM TEPPUTOPUH ABJIAIOTCS IIBLUTB, T'a3, TBEPHIbIe OTXOIHL. Bcee 3T0 00y-
CIIOBITHBACT (POPMUPOBAHUE CIIOKHBEIX TTOTOKOB BEHICCTBA, JCTCPMUHHPYIOMINX
HE MEHee CIIOKHYIO TETePOTeHHYI0 TEOXUMHUYECKYI0 CTPYKTYPY TEPPUTOPUH TO-
polia ¥ ero OKpYyKEHHUSI.

K magamy 1990-x rogoB B Poccun 6110 pasmerieHo okono 70% Tokcmy-
HBIX NIPOMBIIIIEHHBIX 0TX0A0B OT ux obuiero oobema B CCCP, B ToM 4ncie Bce
BHUJBI HamOojiee KPYMHOTOHHAXKHBIX OTXOJOB (OTpaboTaHHBIE (OPMOBOUHBIC
CMECH, OTXOJBI MepepaboTKH CIIaHIEeB, He()TENIaMbl, TATbBAHNYECKUE [TUIAMBI,
[IUTAKH ¥ T.I1.).

B cooTBeTcTBUU ¢ HAallMOHANBHBIM JOKJIAJOM IO TUTHEHE OKpY>Kalollei
cpensl Poccuiickoit @enepanuu 3a 2003 rof, cnoxuBmiascs B Poccuu curyanus
B oOxacTu 0Opa3oBaHMs, MCIIOIB30BAHMS, 00E3BPEKUBAHIS, XPAaHESHHUS H 33aXO0-
POHEHHsI OTXOJOB 3a MOCIICAHUC TOABI MPOJODKACT OCTABAThCS B YHCIE MPH-
OpPUTETHBIX (PaKTOPOB PUCKA 3A0pOBbI0 HaceneHus. Exeronno B Poccuu obpa-
3yeTcs OKOJIO 7 MIIPII. TOHH OTXOJIOB, M3 KOTOPBIX MCIIOJB3YETCS M 00C3BpEKHU-
BaeTcs He Ooiee 29%, IpH ITOM 00bEM TOKCHYHBIX OTXOIOB COCTaBIISICT OoJiee
90 MJIH. TOHH, YTO MPEBBILIAET MOYTH B 2 pa3za 00bEM HCIOJIB3YEMBIX H 00€3-
BpPEXXHMBAaEMBIX O0TX0A0B. Ha mpeanpusTHsaX pa3iuvHbIX OTpacieil MpOMBIILIECH-
HOCTH HAKOIUIEHO 10 1,5 MIIpI. TOHH TOKCHYHBIX OTXOJIOB, & KOJNYECTBO IIeC-
TUIHJIOB, TOMISKAIIUX 00€3BpEeKUBAHUIO, cocTaBisieT 14 Thic. ToHH. [Ipn sTOM
MO/ CKJIaIUPOBaHUE UCIOJb3yeTcs CBbIlIe 250 THICSY Ta 3eMENbHON IIIOIIaIu.
Takum o0pa3zom, mpobiieMa yTHIN3AIHHA TPOMBIIUIEHHBIX TOKCUYHBIX OTXOJIOB

97



B HAcCTOsLIEE BPEMsI CTOUT JOCTATOUYHO OCTPO, TaK KaK CHEeLMaIbHBIX TOJUTOHOB
JUISL UX XpaHEHUsI He XBaTaeT, a BO3MOXKHOCTb Pa3MeEIleHHs] JaHHBIX OTXOJ0B Ha
TEPPUTOPHUH OONBIIMHCTBA MPEIIPUATHI TOTHOCTHIO HCUEPIIaHA.

Jo cux mop He peleHsl BONPOCHl yTUIN3ALMHU U 3aXOPOHEHUS IPOMBILL-
JIEHHBIX OTXOJOB BO MHOTUX pernoHax Poccum, B TOM yuclie B pecryOiuKax
Mopnosus, ¥Yamyptusa, Kuposckoit, Maraganckoi, HoBropoackoit, YibsHOB-
CKOM 00nacTax, ANTaiickoM u Xa0apoBCKOM KpasX.

OCHOBHBIMH OTpACIISIMH TIPOMBIIIICHHOCTH, B KOTOPHIX 00pa3yroTcs H
HaKalUIMBAaIOTCA TOKCHYHBIE OTXOJbl, OCTAIOTCS 4YepHas M LBETHas MeTajllyp-
T, AJIEKTPOIHEPTeTHKA, a TaKKe XUMHUIecKas U HeTexummudueckas MpOMBIII-
JICHHOCTH, JTOJISI KOTOPBIX B 00beMe 00pa3yIOMNXCsl OTXOA0B COCTABISET OKOJIO
80 %.

OKonoruueckas OMacHOCTh OTXOOB ONpeleNsieTcsd COUYeTaHHEM MHOTUX
¢axTopos. IIpexae Bcero, 3To X GU3MIECKOE COCTOSHIE, XUMUIECKHI COCTaB
U HaJIM4K€ 3KOTOKCUKAHTOB. Bobliyto yrpo3y npeacTaBisitoT MbUIM U ILJIaMbl,
KOTOpBIE pacCerBAIOTCS BETPOM MPHU XpaHEHUH. DKOJIOrnyeckas ONacHOCTh Ta-
KHX OTXOZOB PE3KO BO3PACTALT U3-3a MX JHCICPCHOCTH.

TokcHYHBIE BEIIECTBA, COEPKATHECS B IPOMBIIUICHHBIX M OBITOBBIX OT-
XOZax, MPEICTABIAIOT HAaHOOIBIIYIO0 OMACHOCTh [UIS PUPOIHOI cpenpl. Cpemu
AQHTPOIOTEeHHBIX COCAMHEHUIl, OTPUIATENbHO BIUSIOMIMX HAa OPraHU3MbI, HAU-
OospIliee 3HaYCHNE MMEIOT HEKOTOPBIE IECTHIIUIBI, XJIOPCOAepIKaIINe THOKCH-
HBI, (PTOPUPOBAHHEIC W XJIOPHPOBAaHHBIC HAa(TaIMHBI, KOMIOHCHTH MUHEpAIb-
HBIX yIOOpeHHH, pagioHyKIHIbI, HEKOTOPHIC TOKCHYHBIC XHMUYECKUE DIICMEH-
TBI ¥ UX coeauHeHus (As, Ba, Pb, Cd, Hg u ap.). MHOTrHe U3 HUX KaHIIEPOT €HHBI
n o0namgaoT MyTareHHbIM JeiicTBHeM. IIpn 3TOM TEXHOTEHHOE IOCTYIIIICHHE
XUMHUYECKUX 3JIEMEHTOB Ha MMOBEPXHOCTb MUILEBLIX U KOPMOBBIX KYJIbTYp B He-
KOTOPBIX CIydasx 0oJiee 0MacHO, YeM KyMyJISIHsI UX PACTEHUSIMH U3 IIOUB.

Hannaue B cocTaBe MPOMBIIMIICHHBIX OTXOMOB (Hampumep, rajJbBaHUYe-
CKUX IITamax) coeauneHunit Pb, Ni, Zn, Cr, Cd, Cu u Ipyrux MeTaJljioB H aHHO-
HOB, a TAK)XX€ UX PACTBOPUMOCTD ONPEAEISIOT TOKCHYHOCTb OTXO/IOB.

TakuMu CBOWCTBAMU KaK TOKCHYHOCTb, CTETIEHb BBIMBIBAEMOCTH, BIaX-
HOCTB, ITOJBIDKHOCTh METaJlIa B CPelie W HEKOTOPBIMH APYTHMHU OIpPEAEISIeTCs
BO3MOKHOCTB OC30MaCHOTO CKIIATUPOBAHUS MPOMOTXOAOB. [Ipu onpeneneHHBIX
YCIIOBUSIX TsDKENble METaJIbl B COCTaBe OTXoAa (UuiaMm, IIIaK W T.II.) MOTYT
MUTPHUPOBATh B MTOBEPXHOCTHBIE U MOA3EMHBIC BOABI, MPEACTaBIIAA 3KOIOTHYE-
CKYIO OITaCHOCTB IS )KUBOTO. Pa3Mepsl 3KOIOTHYeCKON OMacHOCTH OyIyT 3aBHU-
CeTh, IPEXKIC BCEro, OT OOIIEro CoAepKaHusi BOJOPACTBOPHMBIX (GopM coelu-
HEHHI METAaJIOB, OCOOCHHOCTEH palioHAa, COCTaBa U CTPOCHHUS T'€OJIOTHYCCKHUX
MOPOJ, Pa3AeIOINX OCHOBAaHHE MECTa CKJIAAMPOBAaHMSA TOKCHYHOTO OTXOIA U
[10/I3€MHBIE BOJBI.

Heo0xoauMo NOMHHTSE, 4TO 3arps3HEHHE MPEICTaBIIeT COO0H HE TONBKO
MIpOIIecC MOCTYIICHUSI TOKCUKAHTOB B DKOCUCTEMY, HO U UX BIMSHUE HA IIPOTE-
KaoIIfe B CHCTEME IIPOIeCcCHl. [IpOMBIIIIEHHOE MOCTYIUICHHE TOKCHKAHTOB B
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MOYBY NPHUBOAUT K (DOPMHUPOBAHHIO HE TUIHYHOTO JJs JaHHOH TEeppUTOPUU
FCOXMMHYECKOr0 (DOHA C COOTHOIICHHEM JJIEMCHTOB, HE CBONCTBEHHBIM MpU-
POAHBIM 6I/IOHeHO3aM. K TOMY K€, IPHU NOCTYIVICHUU TOKCUYHBIX BELICCTB B
00BEKTHI IPUPOTHOH CpPebl BOSMOXKHO CO3aHUE HOBBIX OMACHBIX COCIHHCHHH.

B HacTosmee BpeMsl OrpOMHBIE 3a1achl POMBIIIICHHBIX OTXOJ0B IIPHUBE-
JI1 K BO3HHUKHOBCHHIO CBOCO6pa3HLIX TCXHOI'CHHBIX MeCTOpO)KﬂeHHﬁ, B KOTO-
PBIX conepKaTcsl B OONBIINX KOJIMYESCTBAX TaKHe IIEHHBIC METAJUIBI KaK Melb,
HUKEIb, KOOAJbT, IUHK U 1p. Takue «MecTOPOXKICHUS» MOTYT OBITh HCTOYHU-
KOM BTOPHYHBIX PECYPCOB.

CyliecTByIOT CIOCOOBI H3BJICYEHMS] LIEHHOI'O MaTepuaja W3 OTXOMOB
MIPOMBIIUIEHHOCTH W WX BTOPHMYHOE HCIONB30BaHMe. Ho mpakTndeckn Bce Cy-
LICCTBYIOIIME METOIBI W3BJICYCHUS IICHHBIX KOMIIOHCHTOB TEXHOJOTHYCCKU
CJIOKHBI U O4eHb Joporu. I1o3ToMy 0TXOABI MPOU3BOACTBA MEpepadbaThIBAIOTCS
U YTWIM3UPYIOTCA B PA3JIMYHBIX OTpAcisfX HapOAHOro xo3siictBa. B oreuect-
BEHHOH W 3apyOe)KHOH IpakTHKE Yalle BCErO IMPOMBIIUICHHBIE OTXOIBI, TaKUe
KaK [UIAMBI, IUIaKH W HEKOTOPBIC JAPYTUE YTHIM3HPYIOTCS B IPOHU3BOJCTBE
CTPOUTCIIBHBIX MAaTCPUATIOB, HOPOKHBIX HOKpLITHﬁ, N3rOTOBJICHUN KEpaMHYC-
CKUX W3JIEJINil, CTEeKIIa U JIp.

Hcxonms W3 TOro, 4To OTXOMABI PA3IMYHBIX MPOH3BOACTB (CTOKH, 30JIHI,
1IJIaKy, 1OIJ1aMbl, OTBAJIbl U )Ip) SABJSIIOTCA CIICACTBUEM HECOBCPIICHHBIX TEXHO-
JIOTHH, pa3paboTKa ClIOCOO0B YTHIN3AIIUN OTXOJIOB SIBJISIETCS OJJHON M3 TIaBHBIX
3aad B CO3JAHMHU SKOJOTHYECKH YMCTHIX 3aMKHYTHIX MPOM3BOACTB. Ha cmeHy
MMOTEHIIAAIFHO OMACHOMY CIIOCO0Y 3aXOpPOHCHHUS M CKJIaJUPOBAaHUS IIPOMBIII-
JICHHBIX OTXOJOB IOJIXKHBI 6I:ITI) pa3pa60TaH1>I 1 BHCAPCHBI SKOJOTMYECKU 6630-
TTaCHBIC TEXHOJIOTMU YTUIIU3allUM OTXOJ0B, UX KOHUICHTPHUPOBAHHEC, IIEPEBCIC-
HHUE B HCAKTUBHYIO (OPMY C ITOCIEIYIONTM BTOPUIHBIM HCIIOIH30BaHMEM.

Takum 00pa3oM, Cpear PKOJOTMYECKUX MPOOIEM HMPOMBIIUICHHOTO MPO-
M3BOJACTBA HACTOAIICTO BPEMEHH, BOIIPOCHI, CBA3AHHLBIC C yTPIJ'IH?;aLlPIeﬁ " 3aX0-
POHEHHUEM OTXOOOB, B TOM YHCJIE U TOKCHUYHBIX, BBIXOAAT HA IEPBOEC MECTO,
0COOEHHO JUT OONBIIMX TOpPOAOB. VIMEHHO 3TO 3acTaBISET pacCMaTpPUBATh OT-
XOJIbI KaK 9KOJIOTMYECKU OMACHBIN (haKkTop.

B HacTosiiee BpeMs HEOOXOIUMO yIENSITh OONBIIOe BHUMAHHUE TOUCKY
METO/IOB YCTAaHOBIICHHS SKOJIOTHYSCKIX HOPMATHBOB Ui OOBEKTUBHOMN OIIEHKH
JIOMYCTHMO# aHTPOIOT€HHOM HArPY3KH Ha MPUPOIHYIO CHCTEMY.
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E.A. 3apos, 3.A. 3a6poauna, A.A. MakapoBa
CapaToBCKHil TOCYIapCTBEHHBIN TEXHUYECKUN YHHBEPCUTET
MPOBJEMA YTHJIN3ALIHUU ITIOITYTHOI'O HE®TAHOI'O I'A3A

Poccust sBnsercs kpynHeiein MUpOBOM Iep:KaBoOi U €€ 10J1s1 B MUPOBOM
000pOTE pecypcoB BecbMa 3HAYHTENbHA. TOProBIs HEPTHIO M ra3oM 3aHUMAeT
nepsoe mecto B crpykrype BBII Poccun. 3a cuer sxcniopra B rog Poccuiickas
Oenepanus oboramaercs Ha 114,15 mipa. gonnapos, 3to 32,39 % Bcero BBII,
a eXeroAHbIi mpupoct coctasisieT 18 %. JJoas raza CTOUT Ha BTOPOM MECTE U
cocrasJsier 42,76 Mapa. noiutapos, 3to 12,13 % ot BBII.

Ha rteppuropun Poccuu cocpenorouensr 6,1 % pa3BeJaHHBIX 3amacoB
MupoBoi HedTu. [ pa3sBUTHA 3TOH OTpaciy co3maHa MpodHas WHPpacTpyK-
Typa, pa3BeJaHbl OrPOMHBIE TEPPUTOPHUH, OTKPBITHI MHOTHE MECTOPOKACHUS.

[To6oYHBIM POAYKTOM HE(PTEHOOBIYH SBIAETCS BEIOPOC MOIMYTHOTO Hed-
TsiHoro raza (ITHI"). HemoaroroBieHHOCTs 000PYAOBaHUS MECTOPOKACHUHN IS
ero cbopa, IOATOTOBKH, TPAHCIIOPTUPOBKH U MEPEPadOTKH, IPUBOIUT K TOMY,
9to 3HaunTeNbHast 9acTh [THI cxxmraercs Ha dakenax.

ITo reomoruyeckuM XapakTEpUCTHKAM MPUHATO Pa3NU4aTh MOMYTHHIE
He(TSHBIE Ta3bl TA30BbIX IIAMOK B TUIACTE U T'a3bl, PAaCTBOPEHHBIE B HePTH. Dak-
tigecku [THI™ sBisieTcst cMechio ra30B M MapooOpa3HbIX YIIIEBOJIOPOIHBIX U HE
YIJIEBOOPOIHBIX KOMIIOHEHTOB, BBIICIIFOIIUXCS U3 HE(PTSAHBIX CKBOKUH M H3
IJIACTOBOW HEPTH MpH e€ cenapaiuu.

3anacel [THI" o4eHb ci10xHO oneHUuTh. KommuecTBO pacTBOPEHHOTO Ta3a B
1 Toune HedH BapsupyeT oT 25 10 800 M’, B 3aBHCHMOCTH OT paiioHa T00BHM
1 He(hTEera30HOCHOTO IIIacTa.

WuTepecHo npocienuts AuHaMuKy ucnons3zoBanus [THI (tabm.1). Tak,
3a mepuox ¢ 2001 mo 2006 roasl cxuranue ero B ¢akenax, Ha GpoHE pocTa JIo-
ObIYM, YBEIMYHIOCH IOYTH B JIBa pas3a.

Tab6muma 1

JlMHaAMKKa MCIOJIB30BaHUS IOy THOTO HE(TSIHOTO ra3a
Tomst 2001 {2002 | 2003 |2004 |2005 |2006
Coxuranme rasza Ha (akenax 7,2 11,1 11,1 14,76 | 15,0 14,1
Iepepabotka raza uHa ['TI3 u cranmmsx | 22,7 23,0 27,4 29,2 32,0 32,6
KOMIIPUMHMPOBAHUS
Hcnonb3oBanue rasa Ha coocTBeHHbIe | 6,0 8,5 10,1 11,0 10,6 11,2
U IPyTUe HYKIBI

B Poccun, mo maHHBIM MUHOPHUPOIBI, €KETOIHO CXKHracTcs B (akeiiax
15-17 mupp. » TTHT u3 noObiBaeMbIx 60 Mip/. M (t.e. 25-28 %). 13 ocraBuie-
rocsi ooObema nepepadaTeIBaeTCs JHIIb TPETh, IIPOYee B OCHOBHOM CITHCHIBAETCS

100




Ha TexHoJormdyeckue morepu. OJHAKO aHAIUTHKH Ta30J00BIBAIOIICH OTpaciu
yBepeHbl, UTo A0 cxuraemoro ITHI Boime.
MHTepecHO COOTHOIIEHUE MEXY YTHIM3AUEH U C)KUTAaHUEM MOMyTHOTO

rasa KpynHermux HedTemoObBaromux komnanuid Poccnu (Ta6i.2).

Tabmuua 2
Jlo6brua u cxxuranue [THIT kpynueiimumu Poccuun
O06beM Homst O6bpemM Honst
Komnanus JOOBIYH, B o0mieM CXKUTaHUS, B 0o01IeM
MIPA.M.KYO. | obObeme, % M.KyO0. obbeme, %

OAO «HK POCHE®Tb» 8,6 15,1 3,56 25,5
OAOQ «Iaszmpom HEDTH» 4.4 7,8 2,35 16,7
OAO «THK-BP Xonauar» 10,9 19,2 2,28 16,2
0AO JIYKOMJI» 7 12,3 1,9 13,5
OAO «CyprytHedrerasy 15,6 27,2 1,01 7,2
Bcero no BUHK 46,3 81,8 11,1 78,7

Kak BumHO U3 TaOn. 2, HANMEHBIIUI 00BbEM CKUTAEMOTO T'a3a MPHXOIHT-
cst Ha OAO «CyprytHedreras». B ocTaibHBIX OpraHM3alMsX OIS YTHUIU3U-
pyemoro ra3a He gocturaet naxe 90 % oTMeTKH.

MOXHO BBIICIHATH HECKOJBKO MeTonoB yrwmmianuu [THI', Ho GonpmmH-
CTBO M3 HUX HATaJKUBAETCSl HA OTPaHUYEHHS M NPEIMSATCTBHUS CO CTOPOHBI 3aKO-
HOZAATEIbHON cephl.

OnuH U3 BapuaHTOB 3(P(PEKTUBHON YTHIM3aLUHU IOIYyTHOTO HE(TSIHOTO
rasa — 9TO €ro OYHCTKa, IepepadoTka W IOCTaBKa K MecTy morpetueHus. Ho
¢dakTryecku B Poccuu MoHOMONHCTOM B cdepe nepepaboTKu U MPOJaXKU rasza
SBISIIOTCA KoMmmanuu «l asnpom» u «Culyp». DTo co3faeT ompesereHHbIe He-
ymoOcTBa A HepTeZoOBIBAIONINX NPEATIPHATHHA, TaK KaK PerylIupyroTCs IEeHBI
Ha MOIYTHBIN ra3, peajlu3yeMblii B IPOMBIIUIEHHOCTH, OTPaHUYHUBAETCS JOCTYII
K Ta30TpaHCIOpTHOM cucteme. lIpopexu CyIIeCTBYIOT M B 3aKOHOJATENLHOM
oGmactu. 3a cxuranue 1 teic. M ITHI B paMKax JUMHUTa OpraHu3alus IUIaTuT 6
pyO0., cBepX JimMuTa — oKosio 140 py06. DTH BBITLUIATHI HE B COCTOSTHUH CTUMYJTHU-
POBATh HKOJOTHYECKYIO MOJIUTUKY Ha nmpeanpusatud. ['opa3mo nerye 3amiaTUTh
MHU3EPHYI0 CyMMY 3a 3arpsi3HEHHE OKpY’KaloIlei Cpeabl, 4eM MPOBOJHUTE 0PO-
TOCTOSIIINE YKOJIOTHIECKHE TPeoOpa3oBaHMsI.

[Ipoanann3upoBaB CIIOKUBLIYIOCS CHUTYallMI0, MOXHO CIENaThb BBIBOJ,
4TO ceiuac NPaKTUYECKH HET aJeKBAaTHBIX 3aKOHOB M YCIOBHIl 1Sl S (eKTHB-
Hoit yrunmzanuu [THI. Heob6xommuma o4eHb cepbhe3Hasi 3aKOHOTBOpUecKast pado-
Ta B 3TOH 00NacTH, a Takke YHUBEPCAIbHAs CHCTEMa TOCHOICPKKH ISl TIpeJi-
MIPUSTHH, JKENAIOIUX YIYyUIIUTh 3KOJIOTHUECKO MT0JI0KEHUE B HAIlleH CTpaHe.
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C.M. 3axapos', JI.E. UBanos', H.B. Emenssinosa’, U.H. Japun',
B.H. Yynuc', T.U. T'y6una’

1 o o
OI'Y «I'ocynapcTBEeHHBIN HAYYHO-UCCIIEIOBATEIHCKUA HHCTUTYT
MPOMBIIUICHHO# SKoyorud, . CapaToB
2 o N .
CaparoBckuii ['ocyaapCTBEeHHBIN TEXHUIECKHI YHUBEPCUTET

3®DEKTHBI JEMCTBUSA MAJBIX U CBEPXMAJIBIX
KOHIEHTPAIIM PACTBOPOB MEJIU M IIMHKA
HA JIBUTATEJBHYIO AKTUBHOCTHh U CMEPTHOCTH
JTA®HUM (Daphnia Magna)

B Hacrosiiiee BpeMsi u3ydeHHUE BIMSHHS CBEPXMAaJbIX KOHIEHTpAIMH 3a-
TPA3HSIOMNX BEUICCTB Ha )KUBBIE OPTaHU3MBI SIBIISICTCS aKTyaJ bHBIM HaIpaBIIe-
HueM dkonorui [1,2].

BosgelicTBre CBEpXHH3KHX KOHIIEHTpAIMi MEAW W CBHHIA Ha JadHUU
(Daphnia Magna) wmano u3y4eHo, OJHAKO MPEICTaBIsET UHTEPEC, T.K. COCIH-
HEHHS 3THX JJIEMEHTOB SBJISIOTCS BBHICOKOTOKCHYHBIMH JUIS JKHBBIX OPTaHH3-
MOB. B naHHO# paboTe N3ydeHO BIMSHHE Pa3IMIHBIX KOHIICHTPAIMNA COJIel Me-
IU ¥ CBUHIIA Ha BBDKMBAEMOCTb U CIIOHTAHHYIO JIBUTaTEJbHYIO aKTUBHOCTD
nabuuit (Daphnia magna). CmepTHOCTH nadHuit oneHnBany no metoauke H.C.
Kwmyp [3]. Hnst onpeneneHus: oCTpoi TOKCUYHOCTH HCCIIETyeMbIX KOHIIEHTpa-
IUH PACCUMUTHIBAIM IPOLEHT MOrMOIIMX B TECTHpyeMoi Bozie naduuii (4, %) mo
CPaBHEHUIO C KOHTPOJIEM II0 CIIeAyIoIeH hopmyne:

A= % 100%,
K
rne Xx — KOJIMYecTBO BBDKMBIIMX HadHUI B KOHTpOJIE; X7 — KOIMYECTBO BHI-
JKUBIIMX NaQHUN B TECTHPYEMO BOJE.

IIpu A < 10 % Tectupyemast Boa HE OKa3bIBa€T OCTPOr0 TOKCHUYECKOTO
neiictBus (Oe3BpenHas KpaTHOCTh paszbamienusi). [Ipu 4 > 50 % Ttectupyemas
BOJIa OKa3bIBAET OCTPOE TOKCHYIECKOE ACHCTBHE.

CreneHp W3MEHEHUS IBUraTENbHONW aKTHBHOCTH NAapHHUN OICHUBAIH IO
YHUCITy IEPEeCeYeHHBIX KBaJpaToB Ha yamike [letpu (pucyHOK).

B crakan ¢ orcTosHHOW BojompoBoxHOW Bomod (100 mu) momenramu
mecTs madHUA. B apyrwe crakaHbl HaIMBaJ M TECTHpPyeMble HPOOBI BOABI M
TaKXKe CaXkalll B HUX 1O miecTh naduuil. Yepes Tpu yaca MpOBOIUIN U3yUCHHE
U3MCHCHUIl CIIOHTAHHOW BUTaTEIbHOW aKTUBHOCTH. J[s 3TOro Kaxayw aad-
HUIO TIOMEIIaay B IEHTP YamkH IleTpn u perncTpupoBaIn M3MEHEHHE JBHUTA-
TENbHON aKTUBHOCTH IO YHUCIY MEPECEUEHHBIX KBAJPATOB 3a KaXAYyI0 MUHYTY
ONbITa B TEUYEHUE TPEX MHUHYT. 3aT€M pPACCUUTHIBAIM CPEAHUE BEJIUYUHBI U
CpaBHHMBAJIM C KOHTposieM. Yepe3 miecTs yacoB U 24 daca ¢ MOMEHTa Hadaja
OIbITAa CHOBA MPOBOIMIN OmoTecTupoBaHne. Kpurepnem TOKCHYECKOTo neicT-
BUS U3y4aeMoil mpoOkl sSIBIsIaCh JOCTOBEPHAs CTEIIEHb U3MEHEHUsI CIIOHTaHHOM
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JBUTaTEIbHOW aKTUBHOCTH NaHuil. CTaTUCTUYECKY0 00pabOTKy JaHHBIX MPO-
BOJMJIM C ITOMOLLBIO0 Kputepus Bunkokcona-MaHHa-YUTHU.

Yamka [letpu ¢ pacuepdeHHBIM Ha KBapaThl JHOM

B xoze 3KCHEpHMEHTOB HMCCIIENOBANOCH BO3JCHCTBUE Ha JadHUM pac-
TBOPOB CyIb(aTa MeM M HUTPaTa CBUHIA B KOHIeHTparmsx: 107, 107, 107, 107
12, 10'15, 10'18, 10'20, 10'22, 10'24, MTI/MII. DKCIIEPUMEHTHI TIPOBOIMIIMCH TIPH TT0-
cTosiHHOM Temmneparype 20+2°C.

Y CTaHOBIEHO, YTO AOCTOBEPHOE CHIDKEHUE IBUTaTEIbHOM aKTHUBHOCTHU
nadHuit Be3bBaloT pacTBopsl CuSO4 u PbNO; B KOHIIEHTpamu 107" mr/mo.
ItH ke pacTBopbl B KoHuenTpamuu 107* Mr/mi okaseIBarOT 0cTpoe TOKCHYe-
CKoe JielicTBUE Ha TecT-00beKkThl. [Ipu BeinepxkuBanun pactBopoB CuSO4 mpu
temneparype -4°C B TeueHue 24 4acoB, TOKCHUECKOE JEHCTBHE PACTBOPOB COJTH
TIPOSBIISETCS MPH BCEX KOHIEHTpAIUAX, a mpH Temnepatype +28,5° C Tokcude-
CKHX 3(EKTOB PacTBOPOB JaHHOH coJM He HabOmoaaeTcs. BeigepkuBaHue pac-
TBOpOB comt PbNO; mpu Tex xe Temmeparypax (-4°C u +28,5°C ) npuBomut k
IoTepe TOKCHYHOCTH TaHHBIX PaCTBOPOB.

[No-BuauMoOMy, MOTydYECHHBIE PE3yIbTATHl MO BIMSHHUIO TEMIIEPAaTyphl Ha
TOKCHYECKHE CBOWCTBA pPacTBOPOB OOYCIOBIEHBI M3MEHEHHSMH CTPYKTYPHI
BOJIBL.
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A.M. Urnatos, A.Il. Tankuna
I'OY BIIO «OpnoBckuii rocyIapcTBEHHBIH YHUBEPCUTET

MPOIECC YPBAHU3AIIMM — MOIIHBINA YKOJIOTMYECKUI
DAKTOP

VYpbanuszaus (0T JaTHHCKOTO Urbs — TOPOJ) — CTPOUTEIIECTBO H POCT TO-
POIOB, 3aKOHOMEPHBIH IpoLece, MPOUCXOAALINN MO BIMSHUEM MHOTUX (ak-
TOPOB.

B XXI Beke mpouCXOIUT pOCT YHClia U pa3MepoB ropoaoB. Poccust nBu-
KETCSI K TOMY, 9TO BCKOpE ITOJIaBIIAoNIee OONBIIMHCTBO HACCIICHHUS OYIET )KUTh
B TOpoJax.

[TorpeM TPOMBIIIIICHHOTO TMPOM3BOACTBA YCKOPHII Iporiece ypOaHW3aIu.
Ceronns B crpane cBbire 70% ropoxas. ['oposckoii o0pa3 KH3HA UMEET CBOH
MIPEUMYIIIECTBA, H JFOIU TO IICHSIT.

HeraTuBbl rOpoACKO# Cpefbl BEIPAXKAIOTCSA B TOM, YTO TOPOJ 3arps3HIET
BO3AYX M yXyAmaeT KiauMaT. OCHOBHBIC ICTOYHHUKH 3arpsA3HEHHS BO3AyXa B TO-
polax — aBTOTPAHCIOPT M MPOMBIIUICHHOCTb. 3arpsi3HEHHBIN rOPOACKOH BO3IYX
MeHee NPO3padeH, CHIKAET MOCTYIUIEHHE COJIHEUHON SHEepruH, BBI3BIBAeT IO-
ABJICHHE CMOTa, YTO MaryOHO BIHAET Ha 3[JOPOBBE YEIOBEKa. ABTOTPAHCIIOPT —
OIMH W3 TJIABHBIX MCTOYHWKOB 3arpsA3HEHMS BO3IyXa B ropojax. BrIxiomHsie
ra3pl aBTOMAIINH COJEPKAT MHOTO BPEIHBIX BEIICCTB, TOKCHYECKUX COCIIHE-
HUH CBHHIA. ABTOMOOMIIb 3arps3HsAeT aTMOC(EPHBIH BO3AyX HE TONBKO TOK-
CHYHBIMH KOMIIOHEHTAMH OTPa0OTaHHBIX I'a30B, ITAPAMH TOIUINBA, HO M IPOAYK-
TaMH M3HOCA IIMH, TOPMO3HBIX KOJIOAOK. B TOpoickue BOZOSMEI U TTOYBY II0TIa-
JaroT TOILUIMBO U Maclia, MOIOIINE CPEICTBA U IPsA3HAs BOAA MOCIE MOMKH.

KonndecTBo BBIAETSIEMBIX B OKPY’KAIOIIYI0 BPETHBIX BEIIECTB 3aBUCHT OT
TEXHUYECKOTO COCTOSIHUS JBUTATeNs. M3-3a OTCYTCTBHS HEOOXOIMMOH peryim-
POBKH KapOropaTopa OCH3MHOBOT'O JIBUTATENs BHYTPEHHETO CTOpPAaHUS BBHIOPOC
OKcHa yriepoja Bo3zpacTtaeT B 3-5 pa3. Ha cocraB oTpabOTaHHBIX ra3oB JBUTa-
TN BIUACT PEXHUM pabOThI aBTOMOOMIIS B TOPOJCKHUX yClIoBHAX. Huskas cko-
POCTh IBIDKCHHS, MHOTOKPATHBIE TOPMOXKEHHS M Pa3TOHBI CIIOCOOCTBYIOT ITO-
BBIIICHUIO BBIJICIICHUS BPEIHBIX BEILECTB.

OCHOBHBIE HEIOCTaTKH JKM3HU B T'OPOJAE OTHOCSTCS K HECOBEPILICHCTBY
Ononormyeckoil cpenpl oOuTaHus 4denoBeka. [1oaToMy mpuiararoTcs yCHIUS K
TOMY, YTOOBI MHHUMH3HPOBATh 3aTrPA3HCHUS U MPUOIU3UTH MPHPOIHYIO 00CTa-
HOBKY ropojia K ecTecTBeHHOIl. OCHOBHYIO POJib B 3TOM BBIMOJHSET O3€JICHE-
HUe. B mKojax moBceMecTHO HEOOXOIUMO IMPOMAraHIupOBaTh 00S3aTEIbHYIO
BBICAJIKY JIEPEBBEB, IPIYPOUUB ITO MEPOIIPHUATHE K KaKoMy-HHOyAb mHro. Cire-
JyeT BOCIIUTHIBATH JFOOOBB K MPHUPOJE, K CBOeMy ropoay. O3elcHeHre CUnTaeT-
csl ceifuac HE0OXOJUMOM YaCThIO IPaOCTPOUTENBCTBA.

104



3eneHble HACAXKACHUS 3aAePKUBAIOT 10 75% B3BeleHHOH nbun u 10 60 %
quokcuaa cepbl. OTHOBPEMEHHO OHHU PETYIUPYIOT TEMIIEPATypy U OTHOCHUTEIb-
HYI0 BIQXXHOCTH BO3/yXa, 000TaIal0T €ro KUCIOPOIOM, BBIACISIOT (hPUTOHITHU-
B

Haubonee kpymHBI MacCHB ropojia — FOPOACKOM MapK, MapKu ropoja He-
00X0AMMO paccMaTpUBaTh KaK SKOCHCTEMBI, CIOCOOHBIE MPH MOMOIIH YeIOBeKa
CYIIIECTBOBAThH U pa3BUBAThHCS. [IOMOIIb 3aKITF0OUaETCs B pa3yMHOM PEryIHpOBa-
HUH YUCICHHOCTH BHIOB PacTEHHH W XMBOTHHIX. HeoOXOoIMMBI TIOACEB IHKO-
pacTymmx TpaB, pa3BelIMBaHHE THE3IOBUI I MTHUI], 3UMHSS MOJKOPMKa. B
MapKe BUIOBOW COCTaB MTHUI[ U UX YHCICHHOCTh OOETHEHBI M3-3a OTCYTCTBHUSA
ToJIIecKa, yIOOHBIX MECT THE3/IOBAHUS U KOPMIICHUS HA 3eMJIC.

Bunooe pasHooOpa3ue ApeBECHO-KYCTAPHUKOBBIX MMOCAIOK caMo Io cede
YKpeIIsieT OMOIIeHO3, MIPETATCTBYET MOSBICHUIO MAacCOBBIX BUJOB BpeauTeNeil.
Cosznanre peMH30B — 3aKPBITHIX JJISI TIOCETHTECH yJacTKOB — JaeT BO3MOXK-
HOCTb Pa3MHOXKAThCs MITHIIAM, YKPBIBATLCS OEIKaM, PYYHBIM KOIIBITHBIM U T.I.

B cBsi3m ¢ pocTOM TOpOJOB CTaHOBUTCS Bce Oojiee CIOXKHOW Mpobiema
obecrieueHus] TOPOKAH MECTaMHU OTJbIXa B MPHUPOJE. 30HBI OTABIXA, MOCeae-
MBbIC OTABIXAIONUMH M TYPHCTaMH, Yepe3 KOPOTKOE BpeMs 3aXJIAMIISIOTCS, Te-
PSIOT CBOIO KPacoTy M NPHUBIECKATCIHHOCTh, CTAHOBATCS HETPUTOAHBIMHU IS
otasixa. [IpumepoM M3MeHEHHs MPUPOABI TOJ BIMSHUEM BO3JCHCTBHUS HA HEe
OOJBITUX MACC JIOACH MOXKET CIYXHUTh HCUYE3HOBEHHE B OKPECTHOCTSAX TOPOIOB
KpPacHBO IBETYIINX JUKUX PACTCHHN U HACCKOMBIX.

st roposkaH 0OCOOCHHO TPHBIICKATEICH aKTHBHBIA OTIBIX Ha JIOHE PUPO-
nel. Uem ObIcTpee U Jainbllie 3aXOIUT Mpolecc ypOaHu3alum, TeM CHIIbHee ue-
JIOBEK CTpeMUTCS Ha mpupoy. Hanbosee qoctymeH aiist G0NbITUHCTBA TOPOKAH
OTJIBIX B JieCOTMapKax M MPUTOPOTHBIX Jiecax.

Cucremaruyeckoe yaajeHHe U3 DKOCUCTEM OPraHMYECKUX BELIECTB Hapy-
IaeT UX eCTeCTBEHHBIH KPYyTrOBOPOT, MPUBOIUT K 0OEAHEHUIO TIOYBEHHOH (ay-
HBI, TIOIABIISIONIECe OONBITMHCTBO — canpodary, movBa UCTOIASTCST U JeTrpau-
pyeT. DTo ocnabisieT AepeBbs, BRI3bIBACT MOSBICHUEC BTOPHYHBIX BPEAUTEICH.

Jluteparypa

1. A¢ranun JLII. Oxpana npuponst / JLII. Adgranun, K.H. bnarockiionos. — M. 1985 r.
2. Murpromkun K.II. Yenosek u npupoxa / K.II. Murpromkun, JLK. [lanomsukos. — M.
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C.®. Unpucona, b.10. Anncumon

OAO «Merney30BcKie MUHEPATIbHbIE YIO0PCHU
. Meneys, Pecriy0Onuka bamkoprocran

ITPOBJIEMbI XPAHEHUS KPYITHOTOHHAKHBIX OTXOJ10B
MMPOU3BOJACTBA ®OCP®POPHBIX YAOBPEHUN

Hins OAO «Meney3oBckre MHUHEpaNbHBIE yI00peHHs», KaK U JUIl BCEX
npousBoauTesieil hochopHbIX yIoOpeHHH, OMHUM U3 PHOPUTETHBIX HaIpaBIIe-
HUH Pa3BUTHSA NPEIIPHUATHS ABIAETCS PEIICHNE MPOOIEeMbl YTHIN3AUN T000U-
HBIX MIPOJYKTOB IIPOM3BOACTBA, B YACTHOCTHU HCIIOJIb30BaHKUE (ocdorurca B Ka-
YeCTBE BTOPHYHOTO CHIPbs. DTO CBSI3aHO, IPEXIE BCETO, C ONPEeSIOIUM
BIIMSIHUEM TIPEIPUATHS HA OKpYy’Karomryro cpery FOkHoro permona Peciry6mm-
kn bamkoprocran. HaxoxaeHue B HENOCPEACTBEHHOH OJIM30CTH K TJIAaBHOW
peyHO apTepuu pecnyOaukn — peku bernoi, sBsronielicss HICTOYHUKOM IHThe-
BOT'0 BOJOCHAO)KEHHSI OOJBIIEH YacTH HACEIEHHs HajaraceT ONpEICIeHHYI0 Me-
Py OTBETCTBEHHOCTH 3a COCTOSHHE ITOJMTOHOB KPYNTHOTOHHAKHBIX OTXOIOB
TIPEAPHUSTHSL.

®ocdorunc sBasieTcs MOOOYHBIM MPOIYKTOM CEPHOKHCIOTHOTO pasiio-
xeHns GochopuTOB ¢ TOTyUECHHEM CIOKHBIX MUHEPATIBHBIX YI0OpEHHH, KOTO-
PBIH CKITaAupyeTcs Ha MOJUIOHE MPEANPHUITHS U 110 CBOEMY COCTaBy HPEIICTaB-
nsiet coboii cynmbdar xansimsa auruapatheiid (CaSO4*2H,0). [Ipu nmepepadoTke
OJTHOM TOHHBI HCXOJHOTO ChIpbs 0Opa3zyercs 1o 9 T pocdorurmnca.

IMommuron chopmupoBan u3 ¢Gocdorumnca IBYX BUIOB: aaTUTOBOTO M
¢docdopurosoro. Comepxanue cynbdara KaJbLis B HEM COIOCTaBHMO C CO-
nepxanreM CaSO,4 B IPUPOAHOM THUIICE, YTO AAET BO3MOXKHOCTh pACCMAaTPHBATh
€ro Kak CBIpbE Ul HCIOJB30BAaHMS B NPOU3BOJCTBE CTPOHTEIBHBIX MaTepHa-
JIOB.

[IpoBenennsle nabopaTopHble HccienoBaHus Qocdorunca Ha BO3MOX-
HOCTh HCIOJb30BAaHHUS B TEXHOJOTMU CTPOUTEIBHBIX H3JENUIl Ha €ro OCHOBE
IoKa3ajy, 4To 06a Buaa Gocdoruica IpUroIHb! I MOMYYCHUS THIICOBBIX BS-
Kymux Mapok ['-2 + I'-3 6e3 Beskoil peABapuTeNbHOM MoAroToBKH. [IpoMbIBKa
(docdorurca ¢ 1eNbI0 yaaneHus BOAOPACTBOPUMBIX TPUMECEH MM IPUMEHEHHE
MOJIU(UKATOPOB IIO3BOJIHT MOTYyYaTh I'MIICOBOE BSXKYIEEe IMOBBIIIEHHOHN Mpod-
Hoctn [-4+T-5. Opnako docdorunc n3 dochoputoB Kaparay obnamaer Hus-
KOW OEJIM3HON M BBICOKMM COJECpP>KaHUEM HEPacTBOPHUMBIX BEIIECTB, yXYALIAIO-
KX TOTPEOUTENBCKHE CBOIMCTBA TMIICOBOTO BSDKYIIEro M3 Hero. Jlins moBwbI-
[IeHHS TOTPEOUTENHCKIX XapaKTepUCTHK (Oenrn3Ha) 1 yMEHbIIeHHs adpa3uBHO-
CTH THIICOBOTO BsDKyIero u3 docdorunca ¢ochoputo Kaparay Moxxer ObITH
UCTIONIb30BaH CMEIIAHHBIA BAPUAHT MOJYYEHHS THIICOBBIX BSDKYIIMX Ha OCHOBE
cmecu pocdorurca nz Konsckoro anaruta u pocdopuros Kaparay.
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KauecTBeHHbIe 1OKazarenu CTPOUTEJILHOI'O TUIICa HAa OCHOBE (1)00(1)01"1’11'[03

Mokasaren U3 docdorumnca U3 pocdorurnca
¢docdopuTtoBoro aIaTHUTOBOrO

cBoOOIHAs BiIara, % 0,83 0,92

kpucraiumsan. Boga (TG/DTA), % 5,15 5,69

quruapat (DSC), % <0,1 <0,1

J100aBKa M3BECTHIAKOBOI MyKH, % 1,00 0,20

HacCBITHOH Bec:

HachllaHo (MuH.), t/m? 0,79 0,62
BCTpsixMBaHHUE (Makc.), t/m? 0,91 0,79

BpeMsI 3aTBEPICBAHUSL:

KOHTP.-BOJHBIN SKBHBAJICHT, ml/g 0,72 0,90
Havaso, Vb (HOXk), min 5,5 7,5
KoHell, Ve (HakaTue MajibleM ), min 16,5 31,0

KOHTP.-BOJHbIN 9KBHBaJICHT, ml/g 0,72 0,90

IUIOTHOCTb, BI&XHBIH, g/cm® 1,53 1,47

IUIOTHOCTb, CYXOH, g/cm? 1,02 0,91

MPOYHOCTH IPH U3rube, BIaXxHbIH, 2 4 , N/mm? 1,86 1,65

MIPOYHOCTB IIPH U3rHOe, cyxoii , N/mm? 2,65 2,94

[POYHOCTH ITPU CKATHH, BIAXHBIH, 2 1 N/mm? 4,0 3,2

MIPOYHOCTB IIPHU CKATHH, cyxod N/mm? 10,7 7,6

TBEPJIOCTh, cyXxast N/mm? 20,1 12,4

W3ydeHBl XapaKTEPUCTHKH CTPOUTENIBHOrO THIICA, IIOJIYYCHHOIO MpH
NPEIBAPUTEIIBHOM KaJbLHWHAPOBAHUH ¥ KOHAMLHOHUPOBaHHU (ocdorumnca
amaTuToBoro u ¢ocdorumnca pochopuroBoro OAO «Mesey30Bckre MUHEpab-

HBIE YIOOPCHU.

B Hacrosiniee BpeMsi B yCIOBHUAX PHIHOYHON SKOHOMHKHU HPH OTCYTCTBUH
rOCYIapCTBEHHOTO PEryIHPOBAHUS MPEANPUITHE MMOCTABICHO B YCIOBHS HE0O-
XOIUMOCTH CaMOCTOSTENBLHOTO PEIIeHHUs] MPOOJeMbl YTHIM3AIMU U nepepaboT-
kU Qocdorunca. [IpoBeneHHbIE HCCIEIOBAHMS TOKAa3aIH BO3MOXXHOCTD UCIIONb-
30BaHus (ocdorunca IUrUIPaTHOro Kak arnaTUTOBOro, Tak U GochopHTOBOro
OAO «Merney30BcKkie MUHEpaIbHbIE YIOOPEHUS» B IMPOU3BOJICTBE CTPOUTEIIb-

HOTO THUIIca.
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A.Y. Ucaesa, JL.III. lajinysinna

OxH0-Ka3zaxcTanckuii ToCyJapCTBEHHBIN YHUBEPCUTET UM. M. Aye3oBa,
Pecny6nuka Kazaxcran, r. [IIbIMKeHT

BOPHBA C PASBUTUEM BUOJOT'MYECKUX OBPACTAHUM
B ECTECTBEHHBIX BOJOEMAX

IIpupoxHBIi BOmoeM mpeacTaBiseT co00il OmosorHuecKHu cOamaHCHpO-
BaHHYIO 3KOJIOTHYECKYIO CHCTEMY, HACTPOCHHYIO Ha CaMOOYHIICHHE M CaMo-
BOCCTAaHOBJICHHE. DTO €CTECTBEHHOE COCTOSIHHE OMOJIOTHYecKoro OajaHca Mo-
&KeT ObITh HAPYIIEHO KaK B pe3yJbTaTe eCTECTBEHHOTO CTapEeHUs BOAOEMa, TaK U
B pe3yibTaTe MCKYCCTBEHHOTO 3arps3HEHHUS BOJOEMa OPTaHMYECKHMH BEIeCT-
BaMH M ITUTATEIbHBIMHU dJIEMEHTaMu. [lomaB B BOJOEM, OpraHuKa 4aCTUYHO pac-
TBOpPSIETCSl B BOJIE, YACTUYHO OITyCKAeTCsl Ha JTHO BojoeMa, Trae (GopMupyercs
opraHuyeckas 0HMomacca JOHHOTO WA, TOABEPraromasics pa3IoKCHUI0 THUIIO-
CTHBIMHU OakTepusmMu u rpuOkamu. [Ipn pa3moxXeHnH, OpraHMYECKHE BEIIeCTBa
WHTEHCHUBHO 3a0MpPAIOT U3 BOJbI PACTBOPEHHBIH KHCIOPOJ, B3aMEH BBIICISAS B
BOJy NPOJYKTHI pacliaja — OMOreHHbIE dJIeMEHTHI a3orta, (ochopa. M36bITOK
OPraHu4Y€CKUX BCIIECCTB U IMUTATCIIBHBIX 3JICMCHTOB IIPUBOAUT CHadaJla K Ha-
PYILICHUIO OMOIOTHYECKOr0 PAaBHOBECHS U HO/IABJICHUIO OMOJIOTHYECKOTO caMo-
OUMIIEHUS BOJOEMa, a 3aTeM K U3MEHEHMIO THIa SKOCUCTeMBl Bojgoema. OT
3arpsA3HEHMs] BOJOEMa B MEPBYIO OdYepe]b CTPaAaeT BaXKHbIE JIEMEHTH OHOJIO-
THYECKOTO PABHOBECHS M CaMOOYHIICHHUS BOJOEMa — ITOJIe3HasT MUKpodIIopa U
ansroguiopa. Ilpu3HakaMn WMHTEHCHBHOTO 3arps3HEHUS SIBISTIOTCS BBICOKHH
YPOBEHb JOHHOTO OCajiKa, BBICOKas MYTHOCTb BOJABI OCOOCHHO B TEIUIBIH
Iepuoj, IUICHKa Ha MOBEPXHOCTH BOJHOTO 3€pKaja, HEPUATHBIN 3amax, ak-
THBHOE TIa3000pa3oBaHNE, IEPHOANYECKHE 3aMOpPBI, HEKOHTPOJIUPYEMOE
pa3sMHOXKEHHE (DUTOIIAHKTOHA: CHHE-3€JE€HbIE BOJOPOCIM, THHA, PpsCKa.
B Ttakux BomoeMax ObICTpee HaKamIMBaeTCs U30BITOK OPraHMUECKHX U OUOTeH-
HBIX BEIIECTB, YTO HEOOPATHMO MPHUBOJHUT K ABTPOpHUKAIMH (3a00JIaUNBaHUIO).
AHTpONOreHHOE M3MEHEHHE CPelbl — OCHOBHAs MPHUYNHA COKPALICHUS YHCICH-
HOCTH BOJHBIX, OKOJIOBOAHBIX U Ha36MHBIX BU/IOB KUBOTHBIX U PACTEHUII.

B npouecce cBoell X035ICTBEHHON JEATEIbHOCTH YEJIOBEK CYLIECTBEHHO
BIMSIET Ha HKOJOTHIO BOJOEMOB, cOpachIBasl pa3iUYHBIC OBITOBBIE OTXOIBI M
CTOYHBIE BOJBI, TEM CaMbIM Hapyllas €CTECTBEHHYIO YKOCUCTEMY BOJHBIX HC-
TOYHUKOB. bypHOE pa3BuTHE B BOJOEMAaX IUIAHKTOHHBIX BOJOPOCIEH, OKpallu-
BAaIOIIMX BOJXYy B 3€NEHBIN, CHHE-3CJICHBIH, 30JI0TUCTHINA, OypBI MM KpacHBII
LBETA BBI3BIBAECT «IIBETEHHE» BOABL. MHOrme BOJOPOCIH B MpOLECCE XKHU3HE-
JEATENbHOCTH HEPEIKO BBIIENAIOT TOKCHYHBIE BEIIECTBA, YTO MPUBOJIUT K THU-
6em1 300I1eHO30B BOJ0EMA U JIEJIaeT BOY HETIPUTOAHOM AJISI TUTHA.

Tyt GopBOBI C «IIBETEHHEM» BOJOEMOB B Ka4eCTBE OCHOBHOTO CPENCTBA
6opbOBI ¢ YPE3MEPHBIM PA3BUTHEM BOJOPOCIEH JOBOIBHO IIHTENILHOE BPEMs
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MIPUMEHSIIOCh KyIopocoBaHue BoJbl. OfHAKO MpaKkTHKa IMOKasalla, 4TO BOJO-
pocnu criocoOHBI aJaNTUPOBATECS K COSAMHEHUSIM MEIU U BBIIEPKHUBATh KOH-
IEHTPAINH, 3HAYUTEIBHO OOJNBIIIe TeX, KOTOPhIe IIEPBOHAYAIBFHO BBI3BIBATIM UX
ruderpb. CymecTByeT Takke METOJl 110 IPUMEHEHHIO aJbIHIHIO0B, TO €CTh IIec-
THIUI0B, M30MPATEIHHO AEHCTBYIOIIX HA BOJOPOCIIH.

B pesynbrare aHanu3a nuTepaTypHOro 0630pa o cmoco6ax OGopbOBI C
OMOJIOTHYECKUMH 00pacTaHUSIMH IIeIbI0 Halreld paboThl cTajia pa3paboTka Ono-
JIOTHYECKOTO MeToja OOpbObl ¢ OnooOpacTaHUsIMU Ha OCHOBE CO3AHHS MOJe-
Jiel B 1a00paTOPHBIX yCIOBHSX.

PacTurensHBIl MHp BOJOEMOB IpEACTaBIeH (UTOIIAHKTOHOM, MHUKPO-
OEHTOCOM U BBICIIMMH BOJHBIMU PACTEHMUSAMHU. B 3arps3HeHHBIX BOJOeMax Mpo-
LIECCHl OKHCIICHUS! OPraHWYECKHX BEILECTB MIYT BeCbMa WHTEHCHUBHO. OCHOB-
HbI€ TIOCTaBIIMKK KUCIIOPOJA, PACXOLyeMOro Ha OKHCIEHHE OpPraHW4YecKuX Be-
IIeCTB OAaKTEPHAMH, - BOAHBIC pacTeHUS. MakpOoQHTEI UTPAfOT OONBIIYIO POIh B
caMOoOouMIIeHNN BoxoeMoB. OHM NPUHUMAIOT y4acTHE B YAAJICHHH W3 BOJBI
B3Becel, MUHEPAIbHBIX M OPTaHUYECKHUX BELIECTB, OKa3bIBAIOT BIMSHHUE Ha XHU-
MH3M BojoeMa. «liBeTeHne» BoAbI OOBIYHO HEe HAOMIOAAETCS B MECTax MX BeTe-
TaIHH.

YduTHIBas IMOJOKUTEIBHOE BJIMSHUE BBICIIMX BOJHBIX PACTEHHH, ObBLI
MIOCTaBJICH ONBIT IO BBIABICHHIO CIHOCOOHOCTH POroimcTHuKa MOTpyKeHHOTO
(Ceratophyllum demersum) B OMOIOTHYECKON OUYUCTKE OT OMOOpacTaHuUsL.

AxBapuyMbl 00beMOM 5 JT OBIIIM HAITOJIHEHBI BOIOH U3 peku Komkap-ara.
JlOTIOTHATETbHBIM UCTOYHUKOM KHCIIOpOJa CIYXKWJIN a’paropbl. [lepBrlii akBa-
puyM (manee 1) OBLT KOHTPONBHBIM, TO €CTh B HEM, KpOME BOABI M3 BOAOEMaA
HU4Uero He Op110. Bo BTOpOI (manee 2) OblT moMenieH PoroamcTHIK HOTrpyKeH-
HbIA Maccoit 72,1 r. ITo uctedeHnu 5 mHel Boja B akBapuyMe 2 ObLia MPOITY-
IIEHa Yepe3 MEJIKOSUCHCTYIO CeTKy. 3aTeM B Hero Oblia MOMEIIeHa HoBas Mop-
1IUsl pOTONMCTHHKA Maccoit 151 r. Yepe3 5 aHEl poroJuCTHUK U3 akBapuyma 2
BHOBH OBIIT 3aMEHEH CBEXUM, Maccoii 91 1. [Ipn MHKpPOCKOTMPOBAHUH TPOOHI
BOJIBI BO BpeMs ITPOBEJICHHs OIbITa Habmoaanock cienyonee. B akBapuyme Ne
1 xOonMM4YecTBO MUKPOOPTaHU3MOB U BOJOPOCICH H3MEHUIOCH He3HAUUTEIbHO. B
aKkBapuyMe 2 3TH TOKa3aTenw CHHM3WIMCh. Cpeam Bogopocieil ocramock He-
CKOJIBKO BHIOB TMaTOMOBBIX Bojopocieit. [Ipu mozacdere kommyecTBa BOIOPOC-
et (18x18 MM pa3zmepa HMOKPOBHOIO CTEKJA) OKa3ajloCh, YTO YHMCICHHOCTD
YMEHBIIWIACh B CPEHEM B 4 pasa.

Pe3ynbTaThl JAHHOTO OMBITA MOKAa3bIBAIOT, YTO POTOJIMCTHUK MOXKET NPH-
MEHSTECS B 0Opb0E ¢ OMOIOrHIecKUM 00pacTaHUEM.

Jlureparypa
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3. l'aumnoBa A.Il. CTpykTypa M NpOAYKTUBHOCTh ajbIOIEHO30B BOJOEMOB IICHTPAILHOTO
Komnernara / A.Il. Naunosa // MexxyHapoIHbIN Hay4HO-IPAKTHUYCCKU KypHaAIL. — Amxaba,
2006. Ne 4. C. 35.

E. A. Kanununa, T. B. Benpuukas

ITomopckuii rocynapcTBeHHblid yHuBepcuteT uMeHu M. B. JlomoHocoBa,
. ApXaHrenbck

HOPMbI HAKOIIVIEHHUSA TBO B r. APXAHI'EJIBCKE

Teepasie ObiToBeie 0TX0ABI (TBO) — 5TO OTXOABI MOTpebIeHMS, 0Opa-
3yloIuecs B HACENCHHBIX IYHKTaX B Pe3yJbTaTe >KU3HEISSATEeIbHOCTH Hacele-
Hus [2]. BaxkapIM moka3zateneM, xapakrepusytomuM ThO, sBisercs HopMa Ha-
korieHns. OHa OIIGHUBAET KOJMYECTBO OTXOJOB, 0Opa30BaBIleecs Ha pacyer-
HyI0 equHuLy [8].

Ha HOpMy HakomIeHHS OTXOJO0B BIHUSIOT CIEAYIOIINe (HaKTOPHI: CTETIEHb
OmaroycTpoiicTBa 3aHNi, HANWYHAE MyCOPOIPOBOIOB, CHCTEMBI OTOIIICHHUS, BO-
JIONIPOBO/IA, KaHAU3AIMU, PA3BUTHE CETH OOIECTBEHHOTO MUTAHUS U OBITOBBIX
YCIIYT, YPOBEHb OJIaTOCOCTOSIHUSI HACENEHUs, KIIMMATHUECKHE YCIOBHUS U MHO-
roe IpyToe.

Iopsimok 0Opa3oBaHUs OTXOJOB U JTUMHTOB HA MX Pa3MEIICHHE OIpeiae-
nstet IIpaBurensctBo P®. Camu HOPMBI YTBEpKJAIOTCS MECTHBIMU BIACTAMH U
JIOJDKHBI KOPPEKTUPOBATHCS KaxabIe 5 et [2].

B HacTosmee BpeMs IpeupusaTHA T. ApXaHTelbcka, padoTaromrie B cde-
pe obpartleHus ¢ 0TX0JaMH, PyKOBOJICTBYIOTCSI B CBOEH JesTeabHOCTH Perienu-
em ot 29.01.2003 r. [5], rae yka3zaHo, 4TO Ha Ka)JOTO >KUTeINsl OJaroycTpoeH-
Horo soma npuxozures 1,2 M*/rox TBO. B fefiCTBUTEIBHOCTH 3TOT MOKA3aTelhb
3HAYUTEJHHO BBILIE.

B 2008 rony no 3aka3zy M3pHHU B I'. ApXaHTeJIbCKe MPOBOAUIIOCH UCCIIEH0-
BaHHE IO OMNPEACNEHHUI0 (PaKTHUECKOH CPEeIHErof0BOH HOPMBI HAKOIIICHUS
TBEpPABIX OBITOBBIX OTX0M0B [1, 4]. McmonauTeneM pabot BeicTymmio MVII
«CrienaBTOX03sIHMCTBO 110 YOOpPKE Topozay.

HccnenoBanus mpoxXoAWiIv B TeueHue 7 AHeW Oe3 mepephiBa MO ce30HaM
roga (BecHa, JIETO, OCEHb, 3UMa) Ha 9 KOHTPOIBHBIX OOBEKTAX >KHUJIUIIHOTO
(doHIa B pa3HBIX palioHax ropoja ¢ oxBaToM HaceleHHUs 5050 denoBek. ABTOPBI
MPUHUMAJIM HENOCPEICTBEHHOE YYacTue B ONpEeesIeHUH MoKa3zaTelled B 3uM-
Huil nepuoa. ExenHeBHo paccunteiBamn 06beM U moTHocTs THO. JlanHbIE IO
HOpME HaKOIUIEHHWS M TUIOTHOCTH OTXOJIOB 32 BECEHHHH, JIETHUN, OCEHHUII Tie-
pHoabl TpenocTaBieHsl pykoBoacTBoM MYII «CrenaBToxo3siicTBO 10 yOOpKe
ropoja». Pe3ynpTarhl HcciaeoBaHui MpeACcTaBIeHEI B TAOIHUIIE.
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Kak mokaspIBarOT JaHHBIC, IPUBEICHHBIC B Ta0IUIle, HOpMa HAKOIUICHUS
u wiotHOcTh THO B TeyeHHe HeAeNu HCTBITHIBAIOT 3HAUYUTENbHbIE KojaeOaHus.
Hawnmenbpiue 3HaueHus mokasaTelis HaOIoaanich B MATHUILY U CyO0OTy, Mak-
CHMaJIbHOC — B TIOHENENBHUK. DTa TEHACHIMS MOXXET OBITh OOBSCHEHA COLH-
aNBHBIMU (PAKTOPAMH.

daxTHuecKas CpeIHero0Basi HOpMa HAKOIICHUS TBEPBIX OBITOBBIX OT-
XOJIOB B T. ApXaHTenbCKe, COTJacHO JAHHOMY HCCJelIO0BaHWI0, paBHa 1,46
M3/F0£[, yro Ha 0, 26 M3/1“O,Z[ MPEBbIIIAET ACUCTBYIOIUI B HACTOsILEE BpeMs
HopMaTuB. HopMa HaKOIJICHUS UCHBITHIBACT 3HAYUTENBHBIC KOJICOAHHs B Teye-
Hue roaa. Hanbomnplee 3HaYeHne TPUXOJAUTCA HA JIETHUM U OCEHHUH TEPUOIBI
(1,53 - 1,54 M’/ro1 COOTBETCTBEHHO), HaMMeHbIee Ha 3uMHamMiA (1,36 M°/rox).

IInotnocte THO mo ce3onam romga m3menserca ot 0,12 mo 0,14 /™.
MakcuMalnbHasl IIOTHOCTh TBEPHABIX OBITOBBIX OTXOJOB HAOJIOIAETCS B OCCH-
HUH NepuoJ roja.

dakTHueckas cpefHerooBas HopMa HakorieHus: u wiotHocTs THO B r. ApxaHrenbcke

Hopma maxomierns TBO, m°/rox Cpenusist miotHOCTh THO, T/M

Jlens Henenu
BECHA | JICTO | OCCHb | 3MMa | cpeiHee | BecHa | jero | oceHsb | 3uMa | Cpennee

noHeaensHuk | 1,42 | 1,51 | 1,56 | 1,66 1,54 0,115 10,133 ] 0,140 | 0,126 | 0,129

BTOPHHUK 1,60 | 1,52 | 1,53 | 1,31 1,49 10,115] 0,13 | 0,140 | 0,120 | 0,131

cpena 1,45 | 1,54 | 1,52 | 1,26 1,44 10,090 | 0,134 | 0,134 | 0,129 | 0,125

4yeTBepr 1,41 | 1,53 | 1,55 | 1,37 1,47 10,099 0,136 | 0,134 | 0,138 | 0,124

maanma | 1,44 | 1,55 | 1,53 | 1,01 | 1,38 | 0,160 | 0,143 | 0,140 | 0,143 | 0,143

cybboTa 1,10 | 1,55 | 1,53 | 1,39 1,39 10,141 0,137 0,140 | 0,127 | 0,136

Bockpecenbe | 1,35 | 1,53 | 1,54 | 1,49 1,48 0,117 | 0,131 ] 0,144 | 0,128 | 0,128

cpenHee 1,40 | 1,53 | 1,54 | 1,36 1,46 10,120 0,135 0,140 | 0,130 | 0,131

Bo Bpems mpoBeneHus UccIeI0BaHMs, 3HAUUTENbHAS 0N TPUXOIUTCS
Ha KpyMHOrabapHUTHBIE OTXOJBl, HO IPHUMCHAEMBIE METOIUKH HE YUHTHI-
BalOT JTAaHHBIHA BHJ OTXOJIOB.

B OCHOBHBIX TOKYMEHTaxX, PErIaMCHTUPYIONINX JESITEIbHOCTh M0 00pa-
LIEHHIO C OTXOAAaMH IOTPEOIEHHs, YETKO HE MPOIHCAHO OIPE/CICHUE KPYITHO-
rabapuTHbeIX oTX070B. CornmacHo Cmeranuny B.W. [7], xpynHoraGapuTHbIe OT-
xoxb! (KI'O) — 3To TBepapie OBITOBBIC OTXOJBI, HE IIOMEIAIOIINECS B CTaHAAPT-
HBIM KOHTelHep (emKocThbio 0,75 M).

BeiBo3 u yrunmzanus KI'O siBisieTcss 0JHOI M3 HACYIIHBIX MPOOJIEM B
chepe oOpamieHuss ¢ OTXOJaMU MOTpeOneHWs B T. ApxaHrenbcke. MVYII
«CrienaBToX03s1CTBO MO yYOOpKE Topozia» BBIBO3UT 3TOT BHJ OTXOJOB 3a CUET
COOCTBEHHBIX CPEIICTB U TEPITUT KOJIOCCABHBIC YOBITKY [7].

Takum 00pa3zom, IEHCTBYIOLINE B HACTOAIIEE BpeMs HOPMATHUBBI, OIpe-
Jenstomue HopMbl HakorureHus ThO B T. ApxaHTenbcke TpeOYIOT YTOYHCHHS.
Cnenyer mpoBectu pacueT 3aTpaT Ha BbeiBo3 KI'O mo TeppuropualibHO-
aJMUHHUCTPATUBHBIM €IUHULAM.
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Jlutepatypa

1. Metoanveckne yka3zaHdsi oONpeacicHUs (AKTUIECKOW CPEAHEro0BOW  HOPMBI
HAKOIUICHHSI TBEPABIX OBITOBBIX OTXO/OB B ropojic ApXaHrelbCKe. DKOJIOTHYECKHN XKypHal
«ITnanera 3emmsa» Ne 5, 2006 r.

2. MonenbHbIN 3aKOH 00 0TXOJax Mpou3BoacTBa U norpedienus. [TocranoBnenne Ne 11
ot 15.06.1998 r.

3. O6 oTxomax mpou3BOACTBA U noTpedieHus (¢ nameHeHusmu Ha 29.12 2000r.)- 3akoH
P® ot 24 utons 1998 1.Ne89-03

4. Pexomenzanuu 1o ompezaeneHuto HopM Hakoruienuss TBO ans ropomos PCOCP,
yTBepikaeHs! 9 MapTa 1982 roza.

S. Pemenne ot 29 sHBapst 2003 r. Ne1340 BpemeHHBIX HOpMaTHBax oOpazoBanust ThO u
tapude Ha yciayry, okasbiBaemble  MYII «CAX» HaceneHuio

6. Pemienne ropoackoro cosera nemyratoB ot 31 mas 2006 roma Ne 169 «O6
YTBEPXKIICHNY IIPABIJI OJIarOyCTPOMCTBA M 03EJICHEHUS TOposia ApXaHTenbcKa

7. Cmeranun B.M. 3ammTa oKpykaromieil cpeasl OT OTXOJOB MPOHM3BOACTBA U
notpebnenus / B.M. Cmeranun, M. «Komocy, 2000 .

8. CtpoutenbHble HOPMBI M TpaBWiIa. | pagoCTpOUTENHCTBO, IUIAHUPOBKA M 3aCTPOMKa
ropoACKHX U cenbckux nocenenuit. CHIIuII 2.07.01-89*.M.,1994r.

H.B. KanaTnukoBa

OI'Y3 «llenTp rurnessl u 3nuaeMuonoruu B OpIoBckoi obmacTuy

3ATPASHEHUE MUTHEBOW BOJIBI HOEHTPAJIM30BAHHOI'O
BOJOCHABXKXEHHSA 'OPOJ0OB OPJIOBCKOU OBJIACTH COJISIMUA
KEJIE3A

W3BecTHO, 9YTO BOAa — OJIMH W3 BAKHEHIINX (AKTOPOB OKPYXKAIOIIEH cpe-
asl. OT Hee B 3HAYMUTENBLHON MeEpe 3aBUCAT 3[0POBbE M CAHUTAPHBIE YCIOBUS
KHU3HH HaceneHus. UenoBeuecknii OpraHu3M — 3TO COBOKYITHOCTb BOAHBIX pac-
TBOPOB, KOJUIOUJIOB, CYCIICH3UH U IPYTHUX, CIOKHBIX II0 COCTaBY, HO HETPEeMEH-
HO BOAHBIX cucTeM. UenoBeueckmii opranu3M Ha 70 - 80% cocTonT M3 BOIBI
Bbe3 Bombl Hamle CyIiecTBOBaHHME HEBO3MOXHO. A 0e3 Xopomeld BOABI HEBO3-
MOXHO Xopoluree cyuiectBoBanue. [lapagokcanbHblii gakT: Boja HeoOXoauma
JUIS KHU3HU, HO OHA XK€ SIBIIIeTCA U OJHOHN M3 TJIaBHBIX MPUYMH 3a00JI€BA€MOCTH
B Mupe. 3arps3HEHHE MOXKET OBITh KaK MHKPOOHMOJIOTHYECKHM, TaK W XMMHYe-
ckuM. [Ipu 3TOM mocnencTBust ynorpediaeHus IpsI3HON BOABI MOTYT HACTYIUTh
KaK HEMEJJICHHO, TaK 1 Yepe3 HECKOJIBKO JIeT. Y CTaHOBIEHO, uTo 80% xurenei
IJIaHETHI 32a00JICBAIOT MU3-32 HU3KOTO KayecTBa BOJbI [1].

Ceffqac deIOBEYECTBO CTOJKHYJIOCH C MPOOIEMOH TONyYeHHS BOJEI,
Ge3omacHO A7t 3710poBbsl. [loaTOMY M3yueHHE KadecTBa MUTHEBOI BOABI SIBIIS-
eTcsl aKTyaJbHBIM. MccnenoBanusi mUThEBOM BOABI B roponaax OpioBckoil 06-
JIACTH TOKA3aJIH, YTO M3 HEOPTaHMYECKHUX BEIIECTB JKeIe30 B OOJIBIIMHCTBE CIIy-
YaeB MPEBBIMIACT MPeAeTIbHO AomycTuMyto KoHneHTpanwuto (0,3 mr/m) [4]. ITo-
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9TOMY WeNbI0 paboTHl SBWIOCH M3YYCHHE AWHAMHKH 3arpsA3HCHUS ITHTHEBOM
BOZBI LEHTPAIM30BAaHHOTO BOAOCHAOXKeHHs ropogoB OpioBCKO obnacTu co-
JISIMU JKenesa.

XKene3o — oauMH M3 caMbIX PacCHpPOCTPAHEHHBIX MPHUPOIHBIX 3JIEMEHTOB.
[NoBbIIICHHOE COZIEpKaHUE OOIIEro Keje3a B IMHTHEBOM BOJAE HAa TEPPUTOPUU
Op:oBcKkoi 00acTH 00YCIOBIHBAIOT MPUPOTHBIC U aHTPOIOIeHHBIC (DAaKTOPHI.
N3BecTHO, 4TO B 3HAYUTEIBHBIX KOJUYECTBAX OHO COAECPIKUTCS B TJIMHAX, KOTO-
prix MHOTO B OpioBckoil obmactu. Kpome 3TOro, *Kene3o BCTpedaeTess B BUAC
HE3HAYUTEIBHBIX MPUMECEH B OCAJOYHBIX KapOOHATHBIX MOPOAaxX (Hampumep,
u3BecTHsK). Boma B Hameit o61actu JoObIBaeTCS U3 KapOOHATHBIX BOJJOHOCHBIX
TOPU30HTOB U, KaK CJIEJCTBUE, UMEET IOBBILIEHHOE KOJUYECTBO COJIEH XKECTKO-
ct u xene3a [2]. [IpyynHaMu BBICOKOTO COAEPIKaHUS COJIeH sKeye3a B MUThe-
BOM BOJIE SIBJIIIOTCS 3aJI€KU JKEJIE3HOU PyJbl HA TEPPUTOPUU MHOTUX PallOHOB.
K anTponoreHHsIM (pakTOpaM OTHOCHTCS KOPPO3Ws METAJUINIECKUX TPyO B pe-
3yJbTaTe IKCILTyaTalllH, WCIIOJNBF30BaHUE XJIopa s 00e33apaKUBaHUS BOIHI,
OTCYTCTBUE CTaHIM oOe3xesne3uBaHus. Bricokoe comepikaHue kee3a B BOJE
MIPUBOJUT K HEOIArONPHSITHOMY BO3IEHCTBHIO HA KOXY M CIIM3UCTHIC (BBI3bIBA-
eT 3yJ, CYXOCTh, IIENyIICHUE, pa3lIpaKCHUE M BBICHITIAHMUS), MOXKET CKa3aThCs
Ha MOP(OIOTHIECKOM COCTABE KPOBH, BBI3BIBACT 'eMOXPOMATO3, CIIOCOOCTBYET
BO3HHKHOBEHHIO aJUIEPTHYeCKUX peakiuid. [[oBbIIIIeHHOE copepkanne Kene3a B
NIUTHEBON BOJIE YXYALIAET €€ OPraHOJICITUYECKUE KauecTBa, IPUIAacT el Helpu-
ATHBIN BKyC W 3amax, OypsIil wim xkentbrid mBet. ComepkaHUs jkKeie3a B BOJE
Boimre [1/IK BbI3bIBaeT pa3BUTHE jKeNe300aKTepuil, OTIOKEHNE OcaKa B TpyOax
U UX 3acopeHue. DTH oOpacTaHus BTOPUYHO YXYIIIAIOT OPraHOJETTUYCCKHE
CBOHCTBA BOJHI 32 CUET CIM3€00pa30BaHMs, IPHCYIIETO XKele300akTepusm [3].

OnpeneneHue cofep:kaHus OOIIETo jKene3a B MUTHEBOW BOZE MPOBOIMIN
o 'OCT 4011-72 ¢ cynbdocanumunoBoit kucioToi [5]. B pesynbrare mpose-
JIEHHBIX WICCIIEIOBAHMA OBLTO BBISIBIIEHO COOTBETCTBUE MEXIYy JOCTATOYHO BBI-
COKHM TIPOLIEHTOM IMpo0 MUThEeBOW BobI, mpeBbimaromux [1/IK B memom, u BHI-
COKHMM TpoueHToM Mpo0, npessimaromux [IJIK mo copepkanuto xenesa. Cie-
JIOBATEIbHO, COJIEPKAHME JKeJle3a BIMET HAa Ka4eCTBO BOJBI B 1ejoM. JlmHaMu-
Ka KadecTBa MUTHEBOM BOJIBI MO coaepxkaHuio xxene3a 3a 2003-2007 rr. B ropo-
nax OpJoBcKod 00JacTH MOKa3aHa B TaOM. 1, a Ka4eCTBO MUTHEBOW BOMBI B Lie-
JIOM TI0 CAaHUTapPHO-XUMHUUYECKUM TMOKa3aTesiM B 9TUX ropojax 3a nepuoj 2003-
2007 rr. oTpaskeHo B Tabm. 2.

JuHamuka mpo0 MHUTHEBOH BOABI, HE COOTBETCTBYIOIINX CAHUTAPHBIM
HOpMaM I10 COAEP KaHUIO XKele3a, oKazaHa Ha JuarpaMMe.

W3 pe3ynbTaToB MHOTOJIETHUX MPOBEACHHBIX UCCIEAOBAHUM CIEAYET, YTO Kaue-
CTBO MUTHKEBOU BOABI TopoioB Opei, bomxoB u JIMBHEI 10 copep KaHUIO Kele3a
pasnuaHoe. DTO 00YCIOBIEHO HEOJHMHAKOBBEIM COCTOSHHEM BOJOMPOBOIHBIX
COOpPY>KEHUH M BOJOPA3BOIIMUX CETEH, a TakKe TUIPOTreoJOTHYECKUMHU OCO-
6eHHOCTSIMU (hOPMHUPOBAHUS BOAOMCTOUYHHUKOB. Tak, B TeueHue nepruoja ¢ 2003
1o 2007 rr. nuTheBas Boja I. JIUBHBI B CpeiHEM 3arpsi3HEHA KEJIe30M MEHBIIIE
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JOPYTUX JBYX TOpojoB. Tak, HAWMEHbIIEEe KOJMYECTBO MPOO MUTHEBOU BOIHI,
npessimanmux [IJIK no comgeprkanuto xenesa, HabmonaeTcst B ropoe JIMBHBI,
Haubounbiee — B . Opie. B ropoge Opie mo ykazaHHBIM TofiaM HaOtogaeTcs
pa3MdHOe KOJMYECTBO HE COOTBETCTBYIOIIMX MpPOO MO COACp)KaHHIO JKele3a
(CHM)KEHHE U YBEINYCHUE), CaMOe OOJBIIOE KOJHMYECTBO MPOO, IMPEBHIIAIOIINX
ITJK, otmeuaetcs B 2007 roay (32,3%), a Haumensinee — B 2004 rony (9,54%).

Tabauna 1
JlnHAMEKA UCCIIEI0BAHMS TUTHEBOM BOABI TOpooB OpIIOBCKON 00IaCTH 110 COAEPIKAHMIO
xenesy 3a nepuon 2003 — 2007 rr

Kosnuaectso npo6 o
Komnuuectso npod spme TIK % 1po0 Boimre TIIK

Ton 3 g 2 3 | £ 5 3 2

o = :?: 2 = E Y = g

© S S © s | = © 2 S

= = [ = [ [ = = [

2003 715 16 196 88 1 0 12,3 6,25 0

2004 995 8 178 95 1 0 9,54 12,5 0
2005 696 29 144 93 6 1 13,36 20,7 0,7
2006 334 60 206 106 17 1 31,74 28,3 0,5

2007 446 81 178 144 0 0 32,3 0 0
BCEro 3186 194 902 526 25 2 16,5 12,8 0,2
Ta6mua 2

AHanu3 KayecTBa MUTHEBON BOJBI IO CAHUTAPHO-XUMUUECKUM TTOKA3aTeIIsIM
Konnuectso npo6 KonnuectBo npo6 % npo6 Beime [TAK
soie [1JIK

S| 2| 2| & 52| & g 2

- 8 = - 2a) = ¥ 2] =

= ~ = = I =

2003 777 16 196 157 1 0 22,5 6,25 0

2004 1064 10 178 200 1 0 18,8 10 0
2005 841 56 144 219 20 1 26,0 35,7 0,7
2006 825 81 206 186 32 1 22,5 39,5 0,5

2007 1053 133 178 366 32 0 34,8 24,0 0
BCEro 4560 296 902 1533 86 2 33,6 29,0 0,22
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é 5,00% -
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2003 r. 2004 r. 2005r. 2006 r. 2007 r.

T'ox uccnenosanus

JlnHamuKa npo0 NUTHEBOI BOJIBI, HE COOTBETCTBYIOIICH CAHUTAPHBIM HOPMaM
10 COAEPKAHUIO KeTe3a

B ropozne bonxoBe MakcuManbHOE KOMUYECTBO OTPHLATENBHBIX MPOO OT-
MedeHo B 2006 roxy (28,35%), a orcyrctBue mpo6 Beime [1JIK Habmromanocs B
2007 roxny. B ropone Jlusus B 2005 n 2006 rr. 0,7 u 0,5% mpo6 nuTbeBoit Bo-
JBl OT 0OIIEero KoauyecTBa uccienoBaHHbIX npesbicuno 11K mo cogepikanuio
xkeneza. B 2003, 2004 u 2007 rogax oTpHIaTeNbHBIX MpoO He Obu1o. B 2003
rogy muTheBas Boma r. Opia mMena caMblii OONBIION MPOIEHT MPo0 BEIIIE
IMAK (12,3%). B 2004 roxny B r. bosixoBe camblit 601b11101 POLIEHT P00 BHILIE
ITAK (12,5%). B 2005 roxy cHoBa B I. bosrxoBe oTMedaeTcst HanboJbIIee KOIU-
gectBo 1po6 Beimre [TJIK — 20,7%, uto Ha 7,34% OGomnbire, yem B T. Opiie, 1 HA
20% Oomnbmre, yeM B T. JluBHbl. B 2006 r. muteeBas Boma r.Opia MMeeT Hau-
OONBIINIT MPOLIEHT HEYIOBIETBOPUTEIBHBIX MPOO IO COMACPIKAHHUIO JKele3a —
31,74% , uro Ha 3,44% Oombiie, yeM B T. bonxose, u Ha 31,24% Ooblie, 4eM B
r. JIusHel. B 2007T. mutheBast Boga r. Opia Takke UMeeT HauOOBIIHIA MPOICHT
HEY/I0BJICTBOPUTEIBHBIX P00 110 cojepkaHuio xenesa — 32,3 %.

B pe3synbraTe n3ydeHus 3arps3HEHUS] IUTHEBOI BOJBI JKEIE30M CIELYET
OTMETHTb, uTO 3a nepuoa 2003-2007 rr. B ropoae Opiie Ka4ecTBO MUTHEBOU BO-
Il YXYOIIIIOCH, T.K MIPOCIICKUBACTCS YBEIMUCHHE TIPOIICHTHOTO CONCPIKAHUS
po0, HE COOTBETCTBYIOLIUX CaHUTapHBIM HOpMaMm, B 2007 rogy 1mno cpaBHEHUIO
¢ 2003 r. Ha 20,0% . B r.bonxoBe ka4ecTBO NUTHEBOH BOJBI MO COMECPIKAHHIO
kene3a ynydmuiaock Ha 6,25%. B r.JIuBHBI kauecTBO BOABI MO COJEPIKAHUIO
xenesa 3a nepuox 2003-2007 rr. He u3MeHWIOCH, T.K B 2007 1 2003 rr. He ObLIO
mpo6 Beimre ITJIK.

Jlutepatypa

1.Ilporacor B.®. Dkonorusi, 310poBbe U OXpaHa OKpyxatorieil cpensl B Poccun / B.®D.
Iporacos. — M., 2001. 300 c.
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2. Dxonoruyeckasi 6e3omnacHocTs pernoHa: OmbIT, MPOOJIEMBI, MyTH pemieHus: c0. Hayd.
crareid. Open, 2004. C.12-15.

3.MY 2.1.4.682-97. Meroauyeckue ykazaHHs [0 BHEAPECHUIO M npuMeHeHuto CaHuTap-
HeIx npaBwit u HOpM CanlluH 2.1.4.559-96 IluteeBas Boma. ['urnenmueckre TpeOOBaHUSI K
Ka4ecTBY BOJbI IICHTPAJIM30BAHHBIX CHCTEM ITUTHEBOrO BOAOocHaOxeHHs. KoHTponp kadect-
Ba.- M.: Uudopm.-u3n. nentp Munsapasa Poccun, 1998. 71 c.

4.CanlluH 2.1.4.1074-01. ITutbeBast Bona. ['uruennyeckue TpeGOBaHUs K KaUeCTBY BOJBI
LEHTPAJIN30BaHHBIX CHCTEM NUTHEBOr0 BojocHaOkeHus. KoHtpons kauectBa. — M.: ®ene-
panbHbli nenTp ['occansnuananzopa Munzapasa Poccun, 2002. 103 c.

5.'OCT 4011-72. Boaa nutbeBas. MeTo 61 H3MEPEHUSI MACCOBON KOHIICHTPAIMU OOIIETo
Kenesa.

H.A. KoGeneBa, A.}O. Hukudgopos
VIBaHOBCKMI TOCYJapCTBEHHBIH XUMHUKO-TEXHOJIOTHUECKUI yHUBEPCUTET

3KOJOI'MYECKHUE ITPOBJEMBI 3ATPA3HEHUA .
BEH3(A)ITIMPEHOM PA3JIMYHBIX OBBEKTOB I'OPOJICKOHU
TEPPUTOPUU

OnmHOBpPEMEHHO C POCTOM MOIIHOCTH IPOMBIIIJICHHBIX BEIOPOCOB YBEIH-
YMBAETCS COJCPIKAHWE KaHIIEPOTCHHBIX BELISCTB BO BHemiHeH cpexpe. [lo mpu-
OJIM3UTENBHBIM OIIEHKaM, €XeroJHbI Bkiaj B 3arpszHeHue OC aHTpOmNoreH-
HBIMH HCTOYHUKAMH COCTaBIsIeT mopsaaka 5000 T KaHIIEPOTEeHHBIX COSIMHEHHH.

THUMUYHBEIME TIPEICTABUTEISIMUA KaHIIEPOTEHOB SBIISIOTCS MHOTHE ITOJH-
simepHble apomartuueckue yraepogoponst ([TAY). ITAY mmpoko pacmpocTtpaHe-
HBI, TIOCKOJIBKY OHU O0pa3ylOTCsl BO BCEX HE MOJHOCTBIO MPOTEKAOIUX IMHPO-
muTrdeckux nporeccax [1]. ITAY npucyTCTBYIOT pakTHYECKH BO BCEX O0BEK-
TaxX OKpyKaromei cpemsl [2]: B aTMOC(EpHOM BO3AyXe HACEICHHBIX MECT, B
BO3/lyX€e MPOU3BOJACTBEHHBIX U JKHIIBIX MOMEIIEHUH, B BOAE OTKPHITHIX BOIO-
€MOB, B PACTCHHUAX U MOYBE.

bens(a)mupen (BIT) — oauH u3 Hamboyiee XapaKTEPHBIX MPEICTaBUTENCH
MONHUSIICPHBIX APOMATUYECKUX YTIEBOJOPOJIOB, OOJIANAIOMINX BBIPAKECHHBIM
KaHIIepOreHHBIM JeiicTBieM. [locTymas B opraHu3M dYejoBeKa Jake B MallbIX
no3ax, bII ctocoOeH BBI3BIBATh 37T0KAUYECTBEHHBIC OMYX0mH [3].

Cpenu M3BECTHBIX aHTPOIOTCHHBIX MCTOYHHKOB MOCTYIUICHHS KaHIIEPO-
TCHHBIX YTJIEBOJIOPOIOB B OKPYKAIOIIYIO CPETy MOXKHO BBIICIHUTH 4 OCHOBHBIX:

. C)KUTaHWE TOIUTHBA (JILIMOBBIE BEIOPOCHI);
- TIPOM3BOJICTBEHHBIE TEXHOJIOTHIECKHE BEIOPOCHT;
- BBIXJIOIHBIC T'a3bl aBTOTPAHCIIOPTA;
- JIOpO>KHas TbLIb Ty JPOHHUPOBAHHBIX AOPOT.
OTHOCHTENBHBIN BKJIA KOKIOTO U3 3TUX BHIOB MCTOYHHKOB HE PaBHOIE-
HEH.
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Wnentudukamus OCH3NMUPEHOB W YCTAHOBIICHHE UX CTPOCHHS U CTPYK-
TYPHBIX (hOPMYJI Ha4aIUCh CPABHUTENBHO JaBHO — B KoHIE 1940-x romos. He-
CMOTPS Ha 3TO, METOJBI M3MEPEHUH MOIMAIEPHBIX apOMaTHYECKUX YTIICBOIO-
ponoB (HOPMHPOBAIUCH NMOCTATOYHO AOJTO. COOTBETCTBEHHO M PE3YJIBTAaTOB
aHamu3a cojepkanus [IAY B pa3muuHBIX 00BEKTaX IO CHX IOp Majo MO CpaB-
HEHHIO JPYTHMH, «KITaCCHYCCKHMU» 3arps3HSsIONMMU BelllecTBaMu. B 3Hauu-
TENBHON Mepe ATO OOBACHIETCS BBICOKOH ToOKCcHYHOCTEIO [TAY H, ciegoBateis-
HO, KCCTKAMH HOPMAaTHBHBIMH TPEOOBAaHHUAMH K MX COJCPKAHUIO B PA3IUIHBIX
o0BeKTax.

IIpoGnema 3arpsi3HeHUs] MPUPOAHBIX 00BEKTOB OeH3(a)mupeHoMm B MBa-
HOBCKOI 00JIacTH MIpaKTHYECKN He M3y4eHa, XOTs H3BEeCTHO, uTo [IAY o0Hapy-
JKHBAIOTCS B COCTaBE a3pP030JICH OBCEMECTHO.

Jns ompeneneHus KaueCTBEHHOTO XMMUYECKOr0 cOCTaBa 00BEKTOB U KO-
JINYECTBEHHOTO cojaepxkaHus B HUX bBIl mcmonb3oBasin MeTon XpomaTo-Macc-
cnektpomerpun (mpubdop Saturn 2000R) u MeTox BeICOK0I(Hh(HEKTUBHOM KHIKO-
cTHOI Xpomarorpaduu — BOXKX (xpomaTorpadudeckas cuctema «Gilsony).

IIpoObI 0TOMpanKCh Ha OTKPBHITBIX y4YacTKaX MECTHOCTH, CBOOOTHBIX OT
PacTUTETBHOCTH U 3aCTPOIKH HE MEHEEe YeM B § pa3IM4HBIX TOUKaX ropoja s
KaXJIOTO yKa3aHHOTO B Tabx1.1 oObekTa.

PesynbraThl aHaIM3a cosiepkanms OeH3(a)nupeHa B 00bekTax Ha Tepputopuu r.ViBanosa

HaumenoBanue oobekTa CpenHsisi KOHLIEHTpaIus
6eH3(a)nupeHa
IToBepXHOCTHBIEC BOJbI (BBIIABIINE OCAJIKH) 6.7-107 +2.3-107 mr/mm>
Tasbie BoibI (CHET) 6.6:107 +2.5:10° mr/nm°
ATmocdepHbIit BO31yx 4.610% + 3.8107 Mo/’
IIb116 C aBTOJOpOT 7.510% + 4-10” mr/xr
CMeT IblTh MEXAY OKOHHBIMU paMaMHy 4.1-107 = 7:10° mr/kr

B naoarowux xanusix 0oxcos, 0TOOpaHHBIX B Pa3MUYHBIX TOYKaX ropona
(B TOM YHCIIE «IKOJIOTHYECKU HATPYKEHHBIX» BO3JIEHCTBUEM MPOMBIIUICHHBIX 1
aBTOMOOMIIBHEIX BEIOpocoB), BII oOHapysxeH He Obu1. Ha Ham B3risam, 370 MOX-
HO OOBSICHUTBH TeM, YTO OeH3(a)TMPeH IJI0XO pacTBOPHUM B Boje. Ero BbIMBIBa-
HHUE U3 aTMoc(epbl BO3MOXKHO JIMIIb TIPH 3aXBaTe TBEPIBIX YaCTHILI, HOCKOJIBKY
HU3BeCTHO [2], 94To MakcuManbHOe KonmdecTBO BII cocpenoTodueHo Ha Menbyai-
KX B3BELICHHBIX YAaCTUIAX pa3MepaMu A0 3,3 MKM, 4TO, KCTaTH, M CIIOCOOCT-
BYET IIyOOKOMY IIPOHMKHOBEHHIO MX B JABIXAaTEIbHYIO CHCTEMY YEJIOBEKa.

Kpome TOro, «oTpunaTenabHbI) pe3yabTaT aHaIN3a JOXKICBBIX BOA MO-
JKeT OBITh CBA3aH C TeM, YTO KoHueHTpauuu BIl moaBepkeHbI CHIIBHBIM CE30H-
HBIM KOJICOaHMSIM.

Hootcoesvle 600bi, 0TOOpaHHBIE ¢ MOBEPXHOCTU 3eMIIU (8vinasuiue ocao-
Kui), COTepIKaT, KaK CIeIyeT U3 IaHHbIX, NPEICTABIEHHBIX B Tabuue, 6.7-107 +
23107 wmr/oa’ BII. JlanHas BeqMumHA CyIECTBEHHO (IOYTH HA MOPSIIOK)

117




MeHbIe HopMmupyemoro 3HadeHus [1/JK,, (B BoJe BOIHBIX OOBEKTOB XO3SHCT-
BEHHO-NIUTHEBOTO U KyJIBTYPHO-OBITOBOIO BOJAOIONB30BaHUs). BmecTe ¢ Tem
oOHapyxeHHe OeH3(a)IMpeHa B 3TUX JOKAEBBIX BOJAAX, OYEBHUIAHO, MOXKET CIy-
JKHUTB JOTONHUTEIHHBIM KOCBCHHBIM TIOATBEPKICHHEM TOMY, YTO 3TO BEIIECTBO
Yamie BCEro COJCPKUTCS B COPOMPOBAHHOM BHJC HA TBEPIBIX YaCTHIAX, IO-
MABLIMX B JIYXKY IPH OCEAaHUU U3 aTMOC(EPHI UM CMBITHIX C IIOBEPXHOCTH ac-
(hasrbTa, TOCKOJIBKY B MAJAIOMINX JOXKIEBHIX Bojax bI1 oOHapyskeH He OBLIL.

Pesynmerater m3mepenuii copepxkanus BII ¢ maneix sodax (orOmpaincs
CHET, aHaJM3HPOBANACh Talas BOJa) OTIMYAIOTCS JPYT OT JApyra Ha IOJNTOpa
MOpPsIIKA, YTO, BO3MOXHO, CBA3aHO C PA3IMYHOM MHTEHCHBHOCTBIO JBMIKCHHS
aBTOTPAHCIIOPTA 10 COOTBETCTBYONINM MaruCTPalsIM U, CIIEAOBATENBHO, C pa3-
HOU 3()(EKTHBHOCTHIO HAKOIUIEHUs B cHere. Kpome Toro, oTMeTHM, YTO 3Hade-
Hus koHneHTpanui bIl B mpobax cHera, 0TOOpaHHBIX Ha ydacTKax C BBICOKOIl
WHTEHCHBHOCTBIO IBIDKCHHS aBTOTPAHCIOpTa (OKMBJIEHHBIX YIHIAX W Iepe-
KpecTKax), 3HAYUTENHEHO MPEBBIIIAIOT €r0 KOHIICHTPAINIO B BEHINMABIIAX HA TIO-
BEPXHOCTb JTOXKAEBBIX BOJAX. DTH BEIHMYUHBI yKe cOnocTaBuMbI ¢ I1/]K,,; a To,
4T0 B psAne npod 3HaueHue /I/JK,, MpeBHIIICHO OYTH HA MOPSIOK, IPUBOIANUT K
OJTHO3HAYHOMY BBIBOJY: B IIEPMOJ] BECEHHETO TasHWUS CHera BOJHBIC OOBEKTHI,
pacIiooXeHHBIE Ha TEPPUTOPUH TOPOJIa, TIOABEPIKEHBI CHIBHOMY 3arps3HCHUIO
KaHIIEPOTeHHBIMU BelIeCcTBaMU. [10CKOJIBKY, KakK YK€ HEOJHOKpPAaTHO OTMeda-
nock, BII B ocHOBHOM copOupyeTcst Ha TBEPABIX B3BEIIEHHBIX YaCTHIAX, 3TO 3a-
IPS3HEHNE MOXKHO OBIIIO OBl YMEHBITUTH MPH CYIICCTBOBAHUH OoJiee 3P PEKTHB-
HOU cHCTeMBbI cOopa M, B OCOOCHHOCTH, MIPU HATUYUH OYHCTHBIX COOPYKCHUI
JIMBHEBBIX CTOKOB.

Cpennee conepxxanue BIl 6 ammocgheprnom 6030yxe BOIM3N aBTOMArucT-
paii OKa3aloch Ha IOJTOpa MOpAIKa HIDKe cpemHecyTouHou [I/[K u Ha TpH ¢
MOJIOBMHOM Topsiaka Hke [1/[K 6en3(a)nupeHa B Bo3ayxe paboueit 30Hb1. Bme-
CT€ C TeM, YTOOBI TOBOPUTH O OJArONOIYYHOCTH CHUTyalluH ¢ Ka4eCTBOM aTMO-
chepHOTO BO3ayXa T. MIBaHOBO B WacTh conepkaHus B HeM BII, HeoOX0oauMBI
JIOTIOJTHUATEIBHBIC CUCTEMAaTHIeCKUe UCClenoBaHus. VX mpoBeneHue 3aTpyaHsi-
eTcs, MpexJe BCero, MIUTENbHOCTRIO IPOLEAyphl 0TOOpa mpob BO3Ayxa s
HAKOIUICHUS IIPUEMIIEMOIT [T aHaIn3a KOHIICHTPAIHH.

Benuuuny conepxanns OeH3(a)upeHa B MbUTH, COOpaHHOM ¢ 000YWH TO-
POACKHX aBTOIOPOTr (cM. TabIHIly), TPYAHO KBAaTH(UIMPOBATH OTHOCHUTEIHHO
KaKHX-THO0O CTaHAApPTOB KadecTBa MPUPOIHBIX 00BEKTOB. Bmecte ¢ Tem, Ha-
OroraeMble 3HA4YEHHS, TO-BUANMOMY, CIIeyeT MPHU3HATh JOCTATOYHO OOJIBIIN-
MH, €CIIH CPaBHHTH, HAIpPUMEpP, C MPEAETbHO IOIyCTUMON KOHIIEHTpamuel B
TTOYBe.

OcoOblit MHTEpeC, Ha Halll B3IJISLA, IPEJICTABISIOT PE3yIbTaThl H3MEPEHUS
conepxxanusi OeH3(a)peHa B cMeTax OKOHHOW mbutd. Hamuume B Helt TTAY
CBHUIICTEIHCTBYET O TOM, YTO BO3JIEHCTBHME WX Ha OpPraHU3M HE 3aBHCHT OT
BHEINHUX (HaKTOpOB (OJMM30CTh MCTOYHUKA, CE30HHBIC KOJICOAHUS KOHICHTpA-
LUK 1 AP.) U SIBJISIETCS IPAKTHYECKU HEPEPHIBHBIM.
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lCapaTOBCKI/u71 roCy1apCTBEHHBIM TEXHUYECKUN YHUBEPCUTET
2 o N
OI'Y «l'ocynapcTBEHHBIN Hay4YHO-UCCIIEIOBATEIbCKUI
HHCTUTYT IIPOMBIILIEHHOH Kos0orum», T. CapaTtoB

OLHEHKA MYTAI'EHHOI'O S®®EKTA OPTAHUYECKOI'O
PACTBOPHUTEJIA C UCIIOJB30BAHUEM SAAPBIIIKOBOI'O TECTA
B KJIETKAX KOPHEM JIYKA

B Hactosmee Bpemst [T BRIIBICHHS TOPOTOBBIX KOHIIGHTPAIMH XUMUYe-
CKHX MyTareHOB M HU3KHX JI03 PaJHallii IPHUMEHSIETCS SAPBIIIKOBRIN TeCcT (U3-
MEHEHHE YHUCIIa, TUIOIAAN MTOBEPXHOCTH, TUIIA SAPBILIEK, YTO SBISAETCS UTONIO-
THYECKUM TIPOSBICHHEM 3KCIPECCHU PHOOCOMANBHBIX T'€HOB M OO0YCIIOBICHO
C/IBUTaMH METa0OJIMYECKHX MTPOIIECCOB B KIIETKE).

Y 100HBIM 00BEKTOM JUIS IPOBEACHUS MOJOOHBIX UCCICOBAHHINA SBIISIOT-
Csl 3eJIeHble YepeHKH pacTeHHi ceMeNHCTBa KaMMEIHHOBBIX, K KOTOPOMY OTHO-
CAT BCE BUBI TPAJECKaHIUI, B TOM YHCIie U 3e0puHYy TOBUCTYIO (Zebrina pen-
dula Schnizl).

Hamu nyis onieHKH MyTareHHOW aKTUBHOCTH OPraHMYECKOro PacTBOpUTE-
JI1 — ATUJIOBOTO CIIUPTAa B KAUECTBE TECT-00BEKTA UCTIONB30BAJICS JIyK perdaThlit
(Allium cepa). Ber6op manHOTO TeCcT-00BEKTa CBSI3aH C HATJIAAHOCTHIO PAOOTHI C
HUM U JOCTOBEPHOCTbIO MOIYYaeMbIX pe3yIbTaToOB. B mpolecce onbITOB MpOBO-
JIAJICSI TTOJICYET MHUKPOSAPBINICK B MHTEP(A3HBIX SAPax U ONPEACICHHEe MUTOTH-
YeCKOH aKTUBHOCTH B KJIETKAaX alMKaJIbHOW MEPUCTEMBI KOpHEH Jyka. DTuio-
BBIH CHUPT HcHodb30Baiics B KoHueHTtpauusax 0,11; 0,43; 0,86; 1,29; 1,72
MOJIB/TI. B KadecTBE KOHTPOIS CITy>KWIIM PACTCHUS, BBHIPAIlCHHBIC Ha OTCTOSH-
HOH BOJIOIIPOBOJHOM BOJE.

VY KOHTPOJBHBIX MPOPOCTKOB IIpeo0rafano Haaudue KIETOK C eJHHUY-
HBIMH SZIPBIIIKaMH B SIZIpe, YTO COCTaBILLIO B cpeaHeM 50,4+1,2% ot obmero
4rcia MPOCMOTPEeHHBIX KIeTOK (1400). Y ombITHBIX 00pa3IoB, BRIPAIIEHHBIX Ha
BOJE C A00aBIEHHEM STUIOBOTO CHHPTA, YaCTOTa KJIETOK, COAEPXKAIUX 1IBa U

119



0oJiee MUKPOSIPHINIEK MOBBIIANACE. J[JIs CIEAYIOMNX CIIHPTOBBIX PACTBOPOB
JIOJIS1 MHOTOSIAPBIIIKOBBIX KJIETOK B MMPOLEHTHOM COOTHOILIEHUH COCTaBIIsUIA:

C,Hs0OH - 0,11 momnw/n (76,6+1,2%);

C,HsOH — 0,43 mous/n (80£1,2%);

[Ipu KOHLEHTpaUUAX STHIOBOrO crupTa B Boae 1,29 m 1,72 Moiap/m xo-
peuiku yka He npopocid. [Ipu koHneHTpanuu straoBoro cnmpra 0,86 Mob/1
JUTMHA KOPEIIKOB JyKa He JocTHrIa 3—4 cM, HEOOXOMUMBIX UIS MPOBEICHHUS
3aMepOB.

70

60 4

50 -

40 1 -
K

2

30

20 -

Yucno SJIPBILIEK C N AAPBIIIKAMHU B AOPE, %

1 2 3 4 5

Yucno SAPBILICK B AAPC KICTKE, IIT.

YacTtoTa BCTpE4aeMOCTHU KIIETOK € Pa3IMYHBIM YUCIIOM SIPBILIEK B SPE B KIETKAX alMKallb-
HOI MepuCTeMbl KOpHEH JIyKa BBIPAllleHHbIX Ha BOZIE € J00ABICHUEM 3THIOBOTO CIMPTA.
Oo6o3nauenus: K — xonrpons; 1 — npu xonuentpamuu C,HsOH — 0,11 mons/it; 2 — npu KoH-
uentpatmu C;HsOH — 0,43 mosb/m;

Ha pucyHnke npenctaBieHbl JaHHBIC 110 YaCTOTE BCTPEUAEMOCTH KIIETOK C
Pa3IMYHBIM YHCIIOM SIPBIIIEK B S/IPE B KIETKAX alMKaIbHOW MEPUCTEMBI KOp-
HeW Jyka.

CpaBHEHHE KOHTPOJBHON U OMBITHONW BBIOOPOK IO MOKA3aTEeNI0 «SIIPBIII-
KOBasi akTUBHOCTBY MPOBOAWIH 110 t-KpuTepHio CThIOICHTA.

PesynbraTel MCcnemoBaHWM TOKA3alld HE3HAYUTEIHHYIO MYTareéHHYIO aKTHB-
HOCTB 3THJIOBOTO CITHPTA.
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BoeHHEBII HHCTHTYT TEIEKOMMYHHKAITNA 1 HH(OPMAaTH3aINH
HanuoHnanbHOro TEXHUYECKOTO YHUBEPCUTETa Y KPauHbI
«KueBckuil MOITUTEXHUYECKUH HHCTUTYT»

IKOJOI'MYECKHUE IMTPOBJIEMbI TYPUCTUYECKHX I'OPO/10B
IIAPM-DJIb-IIEMXA U BHEJIPEHUE .
TEJEKOMMYHUKALNUOHHBIX TEXHOJIOI'MU

C pa3BuTHEM YeJOBEYEeCTBa BO3POCIN 3ampochl U morpedHoct. CoBpe-
MEHHBIIl OM3Hec, Jito0as HMH(pacTpyKTypa M TpakiaHe He oOxomsarcs 0e3
CpPEZCTB TEICKOMMYHHKAIINH, OTHUM U3 KOTOPBIX SBJSIETCS COTOBAs CBs3b. Pac-
CMOTpPUM pa3BUTHE U BHEJIPEHHE COTOBOM CBSI3U B KypopTHOM ropoze lllapwm-
anb-Ieiix (Eruner). JJanHblil npoliecc XxapakTepusyeTcs CTpeMJIeHHEM MaKCH-
MaJIbHO HOKPBITh 0a30BBIMU CTAaHIMSAMH OOJBLIYI0 TEPPUTOPHUIO, a 3aT€M CO-
BEpPILEHCTBOBATH KaueCTBO CBA3U. [Ipu 3TOM HapylaeTcss €CTECTBEHHBIN 3KO0JIO-
THYeCcKHi OallaHC M yXy/IIaeTcs COCTOSTHUE SKOJIOTHH.

Ha ¢oro 1 npexcraBieHa TUIMYHAs UL 3TOrO PErHOHA OpraHW3aLMs ycTa-
HOBKH COTOBOH CBsA3M. O4YEBHIIHO, YTO Ha3BaHHE HE COBCEM COOTBETCTBYET IpEIHa-
3HA4YeHUIO. PalfoH muciokanmy ee MOXKHO OBICTPO M3MEHATH U TIOCTOSHHO aJalTH-
POBaTh MOA HyXHOE 4Mcio aboHeHTOB. OJJHAKO TSl BBIIOJIHEHHS 3TUX 33/1a4 He00-
XOIIMM BBICOKOKBAJIM(HIIPOBAHHBIN OOCITY>KUBAIOIIMI TIEPCOHAN, KOTOPOTO He-
nocrarouHo. Eme oo 0COOSHHOCTEIO SABISIETCS OTCYTCTBHE ITPOMBIIIUICHHON ce-
TH TTUTAHMS JIEKTPOYCTaHOBOK IOJOOHOTO poa. Ee 3aMeHsIOT MeCTHbIE aBTOHOM-
HBlE JIM3€/IbHBIC T€HepaTophl, OOCIYKMBAaHHE KOTOPBIX Takxke TpeOyeT HaIMuMs
KBAJTH()HUIIPOBAHHOTO OOCITY’KMBAIOILETO MEepCOHaNa CO 3HaHWEM AHHOTO THUIIa
JIIEKTPOYCTaHOBOK.

Ha mpakTrke Bce BBINISIINT BOBCE HE Tak: K pabOTe MPUBIEKACTCS MECTHOE
HaceJIeHHe, KOTOpoe He 00namaeT J0CTaTOuHbIME 3HaHUAMU ((OTo 2). DTO MO3B0-
JISIET JIETKO PEIINUTh BOMPOC TPYIOYCTPOWCTBa HaceneHus ErummTa u criocobCcTByeT
YIIY4IIEHUIO KPUMUHOT€HHOM CUTyally B CTPaHe.

OpHaKo IpU 3TOM pacTeT PUCK KaK 3KOIOTMYECKUX, TaK M TEXHOT€HHBIX
MIPOHCLIECTBUH U Jaxe KaTtacTpo( MecTHoro xapaxrepa. OmHONH M3 OCHOBHBIX
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TIPUYUH 3TOTO SBJISIETCSI OTCYTCTBHE HaJulekamiell oOpasoBarenbHOR M nH(Op-
MalMoOHHOW paboTsl paboroaareneil ¢ nepcoHanoM. Kpome Toro, HapymarwoTcs
IpaBHJIa OXPaHbI TPyJa 1 0€30MaCHOCTU KHU3HEIESITEIbHOCTH 00CTyKUBAIOILE-
TO IepcoHaa.

®oto ®doro 2

COBOKYIHOCTh 3TUX U JIPyrux (pakTOpoB BeleT K HAPYIICHUIO SKOJIOIH-
4eCKOH 0OCTaHOBKH B paifoHe AUCIOKAIUH TEICKOMMYHUKAIMOHHON YCTaHOBKH
coTOBO# pamuocBs3u. Ha ¢oto 3 u 4 mpuBeneHbl MpUMepbl HEKOTOPBIX HApy-
IlIeHI/II‘/'I, OCHOBHBIM M3 KOTOPBIX ABJISACTCA HeCO6JIIOI[eHI/Ie OJIEMCHTAPHBIX IIpa-
BHJI TIOKapHON 0€30MacCHOCTH:

- PacIIOJIOKEHNE MECTa XPAHEHHUS TOPI0YECMa304HBIX MATEPUAIIOB HE CO-
OTBETCTBYET HOpMaM;

- OHa U3 TPYHIl IJTACTUKOBBIX KaHUCTP C AU3CIIBHBIM TOIUIMBOM PAacCIio-
JIO)KEHA Ha PACCTOSIHUKM MEHee YeM B | MeTpe OT JHU3eIbHOr0 3JIEKTPOreHeparo-
pa (¢porocHUMOK 3).

OTO 3 doro 4

Kpome Toro, Ha ()OTOCHUMKax OYEBHIHO HAYAJIO MOSBICHMS JIOKATBHON
9KOJIOTUYECKON MPOOIEeMbI, YTO TMPOSBISETCS B OOpPa30BaHWU MACISTHUCTOM
KOPKHM BOKPYI' TEJIEKOMMYHHUKAIIMOHHONW M 3JIEKTPONUTAOLEN ycTaHOBOK. Of-
HOHM W3 NMPUYMH 3TOTO SABJISETCS HEAaKKypaTHOE W HE3KOHOMHOE HCIIOIb30BAHUS
SHEPreTHUYECKUX PECypCcoB, B KOTOPBIX TOCYIapCTBO HE OILIYIIAaeT OrpaHUYeHUi
B JJAHHBIM MOMEHT.
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Takum 00pa3zoM, pelIeHHI0 HEKOTOPBHIX HKOJIOTHYECKUX NPOOJIeM TypH-
ctudyeckux ropojoB Ilapm-aab-Ileiixa MOXXHO MOCIIOCOOCTBOBATH 3a CUET MPO-
BEJCHUS PsIia MEPOIPUATHIA:

- OpraHu3anys KypcOB MOBBIICHMS KBAIM(UKAIWU 110 HANpPaBICHHUIO
0€30I1aCHOCTH KU3HEEATEIBHOCTH, OXPAaHbl TPyAa M SKOJOTUH Ul 00CITyKH-
BAIOLIET0 NEPCOHANA CPOKOM JI0 OZJHOTO MECAIa;

- IPOBEJIEHHE €KEMECTYHOTO HHCTPYKTAXKa;

- Ha3HaYCHHE OTBETCTBCHHOTO 32 MOXKapHYIO U KOJOTHUYECKYyo0 Oe3omac-
HOCTb.

JI. H. KocTbli1€Ba
Boponekckas rocynapcTBeHHas TEXHOJIOTHIECKAs aKaIeMust

POJIb 3EJIEHBIX HACAXKJIEHUW B YJIYUIIEHUA
3KOJIOTUYECKOM CUTYALIMU HA IIPUMEPE r. BOPOHEKA

B mpobneme oxpaHBI OKpYXKaroIIel cpelpl 0co00e MECTO 3aHUMaeT Oopb-
6a c 3arps3sHEHHEM aTMOoC(epHOro BO3AyXa. 30POBbE U TPYAOCIOCOOHOCTH
JIr0JIel 3aBUCAT OT KayecTBa BO3AYLIHOM cpefpl. B mociennee Bpems ompene-
JIEHHYIO OIIACHOCTb JUISl IUIAHETHI CTAJI0 MPEACTABISITh TEXHOICHHOE 3arpsi3He-
HHUE aTMOC]EpHI.

Hnsa xaxnoro paiioHa . Boponexa xapakTepHo mpeoOiagaHue ompene-
JICHHBIX BHUIO0B BLI6pOCOB BPCIHBIX BCUICCTB, OGyCHOBJ’[eHHBIX CHCHI/ICI)PIKOﬁ
MIPOM3BOJICTBA M Pa3HOOOpa3HeM IPON3BOICTBEHHBIX IIPOIIECCOB:

- B KoMuHTEepHOBCKOM pailoHe TOMUHHUPYIOIIUME 10 00bEMY SBIISIOTCS
BBIOPOCHI CEPHUCTOTO aHTUIPUIA, OKHCIIOB a30Ta, OKUCH yIJIEPOa.

- B XKene3znonopoxHoMm paifloHe MpeBaIUpPyIOT OKUCH yTIEpPOaa, OKUCIBI
a30Ta, JIETyYue OpraHuueCcKue COeAMHEHMs: KCUII0J, OEH3UH.

- [t JleBoGepesxxHOTO paifoHa XapaKTepHBI CEPHUCTHIN aHTUAPUT, OKHC-
JBI a30Ta, JIETyYHe OPTraHWYEeCKHe COCIMHEHWS: KCHJION, TONyol, OyTaIueH,
aleToH, OeH3MH.

- B CoBerckom paiioHe mpeobianaroT BHIOPOCHI HEOPraHUMYECKOM MBLIH,
OKHCH yTJIepoja, OKUCIIOB a30Ta.

- B IlenTpamsHOM paifoHe B BBIOpOCax JOMHHHPYIOT OKHCIBI a30Ta,
OKHCbH yIJepoJa.

- B JIennnckoM paifoHe OCHOBHBIMM 3arps3HUTEISIMU BO3AYyXa SBIISIOTCS
OKHCb YIJIEPOJa, OKUCIBI a30Ta.

B cBsi3u ¢ 3THM, criemyeT oOpaTHTh BHIMaHHE Ha YIYYIICHHE KOJIOTHYe-
CKOH CUTyalluu B I'. BopoHexe.

B TMocjaeaHee BpeMs BBCACHLI B ﬂeﬁCTBHe COTHHU PA3JIMYHBIX YCTaHOBOK,
o0ecTieunBalOINX YIIABIMBAaHUE W 00€3BPESKMBAHNE BPEIHBIX BEIICCTB, BEHIIE-
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JSIEMBIX B aTMOC(Epy MPOMBIIUICHHBIME MPEIIPUATAIMEI U IPYTUMH HCTOYHH-
Kamu 3arps3HeHrs. OTHAKO OYMCTKA BO3AyXa OT Pa3iIMYHOr0 poja 3arps3Hsiio-
IIMX BEIIeCTB He OyNeT cmocoOCTBOBATh YBEIHMUSHHUIO COACPIKAHUS KUCIOPOAa
B FOPOJICKOM BO3J1yXe, HACKOJIBLKO COBEpIICHHON OHA ObI He Oblia. [ToaTomy Ha-
psny ¢ oOe3BpeKMBAHHEM BBIOPOCOB B aTMOc(epy CIeAyeT aKTHBHU3UPOBATH
BOCCTAHOBUTCIIBHBIC CUJIbI HpI/IpOﬂLI, UB nepBy}o Oqepenb C IOMOIIBIO 3CJICHBIX
HaCaXJICHUH.

CaHHUTapHO-THTHEHINYECKHE (DYHKIIIH 3eJICHBIX HACAKICHUHN MPOSBILIIOT-
Csl IPEXKJIC BCErO B TOM, YTO OHH TOTJIOIMIAIOT YIJIEKUCIIOTY U 00OTaIlaloT BO3-
IyIHBIA OacceitH kucnopoaoM. OTHOBPEMEHHO 3€J€Hble HACAKIACHUS YMEHb-
IAI0T KOHIEHTPAIMIO HAXO/SIINXCS B BO3AYXE BPEIHBIX Ta30B U MapOB: CEpo-
BOJIOPOJIAa, OKHCH a30Ta, (PTOPHCTOrO BOAOPOJA, OKUCH YIIIEPOJa, MapoB COJI-
HOH KHCJIOTHI U JIp.

Han60nee AKTUBHBIMU «ITIOCTABIIUKAMMN» KHCHOpO}Ia SIBJIIAKOTCSA HaCaXx1ae-
HUS TOTOMs: 1 ra TakWxX HACa)JACHWM TOIOJSI BBLAENSET KUCIopojga B 7 pa3
0OJIBIILIE, YEM TaKas K€ IIOMIAAb €JIOBBIX HACAKICHHM.

3eneHble HaCAXIEHMsI MOTYT ynaBiuBath 10 70-80 % aspososneii u mbuiy.
JlecHrple HacaxgeHus 00Jaal0T JOBOJBHO BBICOKOH Ia3004MIIAIONIENH CIIOCO0-
HOCTBIO, KOTOPast 3aBUCUT OT LIEJIOT0 psAla JIEMEHTOB Jieca: OT cOocTaBa M MOJ-
HOTBI HacaXAeHHUH, (OpPMBI M BBICOTHI, ojpocTa u jap. Haubonee sdpdextrBHO
OYHIIAIOT BO3AYX OT HEOJIAarONmpHATHBIX Ta3000pa3HBIX HMpPUMeECceH JINCTBEHHEIE
HaCaXJICHU, 3aTEeM XBOWHO-JIMCTBCHHBIC, M, HAKOHEII, XBOMHEIC.

3esieHble HACAXKACHUS OKA3bIBalOT OIPOMHOE BIMSHHUE HA COCTOSIHUE OK-
pyXaro1en cpeabl.

B coBpeMeHHOM HHIYCTpHUAIBHOM TOpOJie BHYTPUTOPOJCKOE O3eJICHEHUE
SIBIIICTCSI YaCThIO OOIIEH CHCTEMBI 3€JICHOTO CTPOUTEIHCTBA, BKITIOYAIOIIEH CO3-
JIaHue OJaroyCTPOCHHBIX 3€JICHBIX 30H M JIECOMAPKOB PEKPEallMOHHOTO Ha3Ha-
YCHUA.

Benmka poib MpUTOPOAHBIX JIECOB B OYHMIICHUH aTMOC(hEpHOro BO3AyXa
TrOpOJOB OT MpHUMECeH pa3IMuYHBIX razoB. HacakIeHHs MPUTOPOIHBIX JIECOB
CIOCOOCTBYIOT CHMXKEHUIO TeMIIepaTyphl BO3IyXa U YBEIMUYEHUIO €0 BIAXKHO-
CTH KaK B pe3ynLTaTe I/ICHapeHI/IH BJIaru, TaKk U BCJICACTBUC 3alIUTHI OT COJIHCY-
HOH paJnanuu.

Cy1ecTByoILasi CUCTEMA 3€JIEHOT0 CTPOUTENbCTBA B I. BopoHexe He OT-
BeyaeT B JIOJDKHOH Mepe CBOeMY Ha3HAYeHMIO, TaK KaK HEJOCTAaTOYHO COOTBET-
CTBYET HOBBIM TPeOOBaHMSAM ypOaHH3AIIHH.

OCHOBHBIMH 33/1a4aMH B 00JTACTH 03CJICHEHHSI TOPOJIA SIBIISTIOTCS:

- JIEKOpaTHUBHBbIE M JIECOBOCCTAHOBUTENBHBIE MOCATKUA BAOJIb ABTOMO-
OUIIBHBIX JTOPOT MBLIE- U Ta30yCTOHYUBBIX A€PEBbEB U KyCTapPHUKOB;

- PEKOHCTPYKIUS HACAXJACHHUHA [IJI1 BOCCTAHOBIICHUS W YCWIICHHUS CaHU-
TapHO-TUTHCHHYECKUX M O3IOPOBUTCIBHBIX (DYHKIMH 3€lCeHBIX HaCaKICHUI
IyTEM TIOJHOM UM YaCTUYHOU 3aMEHbI HACAXKICHUH;
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- GJ1aroycTpOHCTBO TEPPUTOPHH B JIECOTIAPKAX, JIECOMAPKOBBIX JacTAX 3e-
JICHBIX 30H;

- YBeJIMYEHHE IUTOIIa 1 [a30HOBBIX MMOKPBITHUH;

- O03€JICHEHHE MPOU3BOJICTBEHHBIX 30H, MPOMILIOMAJOK M CAHUTAPHO-
3alIUTHBIX 30H NPEANPUATHH TropoJa;

- CO3/laHMe CTPYKTYPHI YIPaBICHUS 3€JIEHBIM X039HCTBOM ropoa.

Peanmzanysa naHHBIX MEPONPHUATUI MO3BOJIUT YMEHBIIUTH COJAEPKAHUE
BPEIHBIX BEIIECTB B aTMOC(EPHOM BO3ZyXE, a, CIEOBATENbHO, YIyUIIUTh KO-
JIOTHYECKYIO CUTYAIHIO B TOPOJE U 03JJOPOBHUTH Cpely OOUTAHUS YETIOBEKa.

M. B. Kouepruna
T'OVY BIIO «BopoHnexckas rocyapCTBEHHAs JIECOTEXHUYECKAs aKaIeMUsD»
IKOJOTNYECKHUE ACIHEKTbBI O3EJIEHEHUSA r. BOPOHEXA

310pOBhE HACEJICHHS B 3HAYUTEIHHON Mepe OINpeAesaeTcs BO3ACHCTBUEM
TEXHOTCHHBIX ()aKTOPOB, YHCIIO KOTOPBIX IIOCTOSIHHO PAcCTeT.

3arpsi3HEHHE BO3AYIIHOTO OacceifHa U MOYBBI COBPEMEHHBIX TOPOJIOB Xa-
pakTepu3yeTcs OOJBIIUM Pa3HOOOPa3HeM TOKCHKAHTOB, MHOTHE W3 KOTOPBIX
OTHOCATCA K TIEPBOMY KJIACCy OMACHOCTH — COSAWHEHHUS CBHHIIA, XPOMa, PTYTH
u ap. B Hacrosmiee BpeMs B MUpe 3aperuCTPUPOBAHO Ooiee 7 MITH. XUMHYESCKIX
coenuHenuid. VIx uncno Bo3pactaet npumepHo Ha 10% B roj, u oxomno 15% u3
YKCa BHOBb CHHTE3MPOBAHHBIX BEIIECTB HAXOIAT MPUMCHEHHE B Pa3IMIHBIX
00J1aCTSAX YSIIOBEUYECKOM EATSILHOCTH [4].

s ropona BopoHexa npobiema 3arpsi3HeHUsT OKPYKAOIICH CPEIbl 0CO-
OEHHO aKTyaJlbHa — pacTylllee YHCIO aBTOMOOMJIEH, cTapas 3acTpoiKka YIHII,
MPEISATCTBYOMIAs IBHKECHUIO BO3AYIIHBIX MacC, MehHIUT 3eIEHBIX HACAKIe-
HU — (aKTOPBI, 00OCTPSIONINE THTHEHUYCCKUE MPOOJIEMbI KPYITHOTO WHIYCT-
PHaIbHOTO IIEHTpa. Pe3ynbTaToM BpeIHOTO BO3IACUCTBHS aTMOC(EPHBIX 3arpsi3-
HEHHH SIBIIICTCS YXYALICHUE 3[0POBbS HACCICHUS BCEX BO3PACTHBIX TPYIIIL

B ouncTke BO3qyXa OT pa3IMIHOTO poja 3arps3HEHHH BEJIHKa POJb 3eié-
HBIX HACaXIICHHUH, CO3/IaBAEMBIX C YYETOM CAaHHTAPHO-3AIIUTHBIX CBOWCTB Jpe-
BECHOM PACTUTEIBHOCTH M KOHKPETHOI'O 3KOJIOTHYECKOIO COCTOSIHUS CPEIBL.
st o3eneHeHnsT MHIYCTPHATIBHOTO IEHTPa CIEAYeT OTONPaTh TaKHUe IPEBECHBIC
MTOPOJIBI  KYCTAPHUKH, KOTOPBIE CIIOCOOHBI aKTHBHO ITOTJIOIIATH BPEIHBIC ra3bl,
HE CHI)KAasl IPU ATOM CBOKO OMOMAccy M MPOAYKTHBHOCTH, aJICOPOUPOBATH MbLIh
U yMEHBIIATH YPOBEHH IlIyMa, ObITh JACKOPATHBHBIMH U TPOSBIATH yCTOWYH-
BOCTB K BPEAUTEINSIM 1 BO3OYIHUTEISIM OOJIe3HEH.

Mo mammM HaOmoOOeHUSM, O4YeHb OemHAa SHTOMO(AyHa akaluu Oenoit
(Robinia pseudoacacia L.), amopdbl KycTrapHukoBod (Amorpha fruticosa L.),
OuproYnHBl OOBIKHOBeHHOU (Ligustrum vulgare L.), ny6a xpacHoro (Quercus
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rubra L.), enn xaHancko#t (Picea glauca Voss.), kaparansl npeBoBuHoit (Cara-
gana arborescens Lam.), kaliTaHa KOHCKOTO OOBIKHOBEHHOTO (Aesculus hippo-
castanum L.), xnéHa octponuctHoro (Acer platanoides L.), mxercyru (Pseudot-
suga menziesii Franco), noxa y3komuctHoro (Elaeagnus angustifolia L.), MoX-
JKBEIBHUKOB (Juniperus sp.), opexa rperkoro (Juglans regia L.), cOCHBI BeliMy-
ToBoH (Pinus strobes L.), cHexxnosironnuka (Symphoricarpus albus L.) u sicens
3enénoro (Fraxinus lanceolata Borkh.).

MHorue 13 nepeYrcIeHHbIX BUIOB YCTOWYHMBEI B K Oose3HsM [3]. OqHako
B LEJSIX IPENOTBPALICHUs pa3MHOXKEHHSI BPEAUTEIEH M pacipocTpaHeHus: 6o-
JIe3HeH, TOBBIIICHUS] OHOJIOTHYECKOH YCTONUMBOCTH HACAXKICHUI TOCa KU Clie-
JyeT cCo31aBaTh CMEIIAHHBIMHU, YUIUTHIBAS SKOJIOTHYECKHE OCOOCHHOCTH BHOB U
nX OMOJIOTHYECKYI0 COBMECTUMOCTb.

BaxxHoe 3HaueHUE I 03€JIEHEHUS TOPOJa UMEET COCOOHOCTh pacTeHuil
MIPOAYIHPOBATh M BBIACIATH B OKPY)KAIOIIYIO Cpely BEIIecTBa, oOiamaromne
OaKkTepULUIHBIMY, (QYHTUIUAHBIMA M HPOTHUCTOLMIHBIMU CBOMCTBaMHU, — (u-
ToHIMABL. braromaps ¢puToHINIOOOpasyoIe ASATENFHOCTH 3eJICHbIe HacaX-
JICHUS CTIOCOOHBI BRIBOJUTH U3 aTMOC(Eps! TOKCHYHBIE Ta3000pa3HbIe COCIIHe-
HUS 32 CYET HETIOCPEICTBEHHOTO B3aNMOACHCTBHS (PUTOHIMIOB C ITOJUTIOTAHTA-
MH. [Ipyrum cBOMCTBOM (PUTOHIIMJIOB SIBIAETCS X CIIOCOOHOCTH IOJABIATE 0O-
JIC3HETBOPHBIC MUKPOOPTaHU3MBI U MOBBIIIATH OAaKTEPHLUAHYIO 3HEPTHIO BO3-
nyxa. Jletyune ¢GHUTOBBLAEIEHUS 000TAIAIOT Cpely OpraHHYeCKIMH W MHHe-
palbHBIMH BEIECTBAMH, TOBBIMIAIOT MOHHU3ALUIO BO3YyXa, B HEM CTaHOBHUTCS
GoIbIlle JIETKMX MOHOB, MOJE3HBIX JUIS 37I0pOBbS 4YenoBeka. DUTOHIMIbI, BEIIE-
JsieMble PACTEHUSMH B €CTECTBEHHBIX YCIOBUSX, SIBJISIOTCS OJHUM H3 pPeryiis-
TOPOB COCTaBa MHKPOGIOPHI BO3AyXa W €ro (M3MKO-XUMHUYECKHX CBOICTB.
JlocTaToYHO CKa3aTh, YTO B BO3JYIIHOH Cpelie MapKa COICP)KUTCS B HECKOJIBKO
pa3 MeHbIIe MUKPOOPTraHM3MOB (B TOM 4YHCIE€ MaTOTEHHBIX M YCIOBHO-
MIATOTEHHBIX), YeM B BO3AyXe TEPPUTOPHH, JTHMIIEHHBIX IPEBECHOI PacTHUTEINb-
HocTH. CHITBHBIMH aHTHMUKPOOHBIMH CBOMCTBAMH 00JIQalOT XBOWHBIE HAcCaX-
JICHUS WIN CMEIIaHHBIE ¢ OOJIBIIMM ydYacTHEM XBOWHBIX mopoi. IIpakTnuecku
CTEpPUJIEH BO3AYyX MOJOIBIX COCHOBBIX APEBOCTOEB. Takue HaCaXAEHHs C HU3-
KOOITYIIIEHHOH KPOHOH JepeBbeB 00eCTIeunBaIOT Ha YPOBHE POCTA YEIOBEKa I0-
BBIIICHHYIO KOHICHTPAINIO OMOJIOTHYECKH aKTUBHBIX BEIIECTB, TOKCHYHBIX IS
MHUKpPOOpPraHu3MoB [2].

He meHee 3HaUMMBI B TOPOACKOM O3€JIEHEHUH APEBECHBIC OPOABI U KyC-
TapHHUKH, 00JaJaomue CrocoOHOCTRIO TOTIIOMATh U3 aTMOC(HEPHI Pa3INIHBIC
TOKCHYHBIE BEIIECTBA, HE CHM)KAs IIPH 3TOM CBOCH JeKOpaTUBHOCTH. L{eHHBIMU
JUISL OYUCTKH BO3JyXa OT ra3000pa3HbIX COEIUHEHHUN cepbl SBISIOTCS TOMONS —
Populus x canadensis Moench, P. nigra L., P. suaveolens Fish u P. berolinensis
Dipp., a u3 KyCTapHHKOB — CHEXXHOATOIHHK U JIOX Y3KOJIHCTHBIH. OKHCH yTile-
pona (CO) akTMBHO ycBaWBaeTCsi KJICHOM OCTPOJMCTHBIM W OuprounHol. M3-
BECTHO, YTO MATUPSAIHAS MOcaaKa KiIeHa (IMpHuHa nonock! 30 M) BIOJIb aBTOMa-
TUCTpaJiel IPUBOIUT K CHUKEHMIO YPOBHS 3arpsi3HEHHOCTH Ha 60% [1].
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ITo MHTEHCUBHOCTH TOTJIOMEHHUS OKHCI0B a3oTa (NO;) 0cOOCHHO BhIJie-
JIAIOTCS COCHA dJbJapcKasl U ACEHb 3eleHblid. Bo3nyX, 3arps3HEeHHbIN BBIXJION-
HBIMH Ta3aM¥ aBTOMOOWIJIeH, OYUINAIOT KAlITaH KOHCKUHN U JIUTIA CepIIeBHTHAS.
HauGospmieid moriomaronieii CrocoOHOCTHIO OTIMYAIOTCS JIMCThS KallTaHa,
COMKHYTBIC HACaXACHHUs KOTOPOTO BIOJb aBTOAOPOT B 3HAYUTEIBHON Mepe Or-
PaHUYMBAIOT PACIPOCTPAHEHHE OMACHOTO 3arPS3HUTEII.

ApoMaTHYeCKHEe YTIIEBOIOPOIbI aKTUBHO TOTJIOIAIOTCS JTUCTHSIMUA MHO-
THX IPEBECHBIX MOPOJ, HO 3((eKTHBHEE BCETO JIOXOM Y3KOIMCTHBIM, OPEXOM
TPEIKIM U CHUPCHBIO OOBIKHOBCHHOW. DEHOM M ero MpOU3BOJHBIC XOPOIIO yC-
BaMBAaIOTCs Oy3MHON KPAacHOH, CHPEHbBIO U OMPIOYHNHOM.

JIpeBecHbIEC pacTeHUs ¢ OMYIICHHBIMHU JUCThIMU (B3 IMIEpIIaBBId, KapKac
KaBKa3CKHU U JIp.) UTPAIOT BAKHYIO POJIb B OYMCTKE BO3IyXa OT ITBLIH.

3eneHble HAcaXJACHUS MMEIOT CYIIECTBEHHOE 3HAUEHHUE Ui CHIDKEHHS
YPOBHS IIIyMa B Topoje. Mexay mpoe3kell 4acThio YIIUIL U TPOTyapaMu JTOJIK-
HBI OBITH ITOJIOCHI HACAKACHUHN IMIMPUHON He MeHee 10 M ¢ MHOTOPSTHON Toca-
KO T'YCTOKPOHHBIX JIEPEBHEB M KYCTApHUKOB. J[0OKa3aHO, 4TO B 3TOM CiIydae
YpOBEHb IIyMa cHiKaeTcst Ha 8 — 10 ab.

HenomyctnmMo, korma TEppUTOPHH IIKOJ, JOIIKONBHBIX YUPEKICHUH
JIPYTUX COIMAJIbHO-3HAYUMBIX OOBEKTOB OTICICHHI OT aBTOMAarucTpaieil pex-
KOH pacTUTENBbHOCTHI0. B TakoMm MOJOXeHWH, HampuMep, OKa3ajach AETCKas
obmactHas 6ompHEnA Ne 1 w COI Ne 20 nHa ynmie JlomoHOCOBa, IpeBpaTHB-
meics B y3Kyl0, HO OYeHb OKUBJICHHYIO aBTOTpaccy, coenuHstonyto JleBobe-
pexbe Topoa ¢ MOCKOBCKHAM MPOCTIEKTOM.

OcCTpo CTOWT B HalIeM TOpoje MpobiieMa O03eJICHEHUS MPOMBIILICHHBIX
MIPENNPUATAN U HOBBIX JKWJIBIX PAOHOB, KOTOpBIE OBICTPO BHIPACTAIOT cerldac
BO BCEX YaCTIX METAIoJINCca.

[IpoexTupoBaHue U CO3IaHUE 3€JIEHOW 3alUThI ropoja TpedyroT riy6o-
KHX U BCECTOPOHHUX 3HaHUH. Ba)kHO HE TOJIBKO PACHIMPUTH TUIOMIAh 3eTIEHBIX
HacaXJISHW, HO W MOBBIIIATh UX YPPEKTUBHOCTD, TIOMHS O TOM, YTO «3EJICHBIH
HapsiI» ropofa — 3To 3a00Ta, MPEKe BCETO, O 3I0POBhE HACEICHUS.
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H.B. KpaBuenko, A.B. lllymunosa

XapbKOBCKHUI HaMOHANBHBIN yHUBepcuTeT uMenu B.H.Kapasuna,
VYkpauna

OIEHKA 9KOJIOT'O-OKOHOMHYECKOI'O 29®EKTA
OT UCITIOJIB30BAHUA UHCEKTUIUIA «ITPECTHX»

OxHOW U3 OCHOBHBIX OBOLIHEIX KYJBTYP, BRIPAIIMBACMBIX B YKpauHe, sB-
nsietces Kaptodens. [log ero mpou3BOACTBO OTBOAUTCS OKojo 1,5 MiH. Ta, a
€XKEToJTHBIC MMOTEPH YPOxkKas ITON KYJIBTYpPhI OT KOJOPAJCKOTO JKyKa U BO30YIH-
Telelt pa3MuaHBIX Ooe3Hei cocraBisioT 25-50% [1].

Oco0y10 aKkTyallbHOCTh M MPAKTHYECKYI0 3HAYUMOCTH B OTOM AaCIEKTe
MPHOOPETAET DKOJIOTU3AIUS XUMUYECKUX METOJIOB 3aIUThl MyTEeM KOMILIEKC-
HOTO HCITOJIb30BaHUS BEIIECTB C IKOJOTHYECKH OE30MaCHBIMH COESIUHEHUSIMH
MIPUPOJTHOTO TPOUCXOKICHUS.

Henp paboThI: OnpeieneHne SKOJOrHYECKOT0 U IKOHOMUYECKoro 3ddek-
Ta OT MCIIOJIb30BAaHUS HEOHUKOTHYECKOTO MHCeKTHIHIa «IIpecTik» mpu BhIpa-
[IMBaHUH KapTo(eis B YCIOBHUAX JIECOCTEH XapbKOBCKOH 00IacTH.

Jlis uccnenoBaHus BIMSHUS WHCEKTHIUIOB HA Ka4eCTBO M KOJIHYECTBO
kaprodens ObuT BhIOpaH mpemapar «lIpecTiky, SBISIOUIHIACT WHCEKTHIIUIOM
HOBOTO TMOKOJIEHHS ¢ 00jee HU3KOH TOKCHYHOCTBIO, TPOU3BOJUMBIM U3 MOP-
CKUX KOJBYATHIX 4YepBei. VMes KOHTaKTHO-KHIIEYHOE MACHCTBHE, TOpa)kaeT
LECHTPaJIbHYI0 HEPBHYIO CHCTEMY HACEKOMOTO U BBI3BIBACT MApaldd €ro opra-
HOB TUIeBapeHus. OTINYUTEIBHBIM CBOWCTBOM TIpernapaTa sBJISIeTCS ero n3ou-
paTenpHOE JEeHCTBHE — HE BIHMACT Ha MOTBUIBKOB M TYCCHHI], Oe3BpeleH st
muen. Heonukoruronn «IIpecTmx» UMeeT CHCTEMHOE EHCTBIE, MOXKET MPOHU-
KaTb U3 MOYBHI Yepe3 KOPHEBYIO CHCTEMY, IOITOMY €ro 4acTO BHOCST IPH IO-
MOIIIY KaneJIbHOTO OPOIIEHHUSI.

WzyueHne comepKaHusi OCTATOYHBIX KOJIMYCCTB HEOHUKOTHHOMIHBIX HH-
CEKTHIUIOB B KIIyOHIX KapTodes Mmokas3ajo, YTo CoAepKaHie UMHIAKIIONPHIA
CHIDKAETCsl Ha TMPOTSHKEHUH TEePHOJa BETETalllH, B YPOKae OCTaTOYHBIE KOJIH-
4ecTBa HEe OOHAPYKUBAIOTCS HAYMHAS ¢ 53-X cyToK [3].

CoracHO CyIIECTBYIOIIEH METOMUKe [2], YHCTBIN SKOHOMHYECKHN 3(-
(GeKT TPUPOTOOXPAHHBIX MEPONPHATHI OMpPEAEISIeTCS IMyTEM COIOCTABICHUH
JIOCTUTaEMOTO SKOHOMUYECKOTO pe3yJIbTaTa MEPOIIPUATHH C 3aTpaTaMu Ha HUX.

[Ipu mpoBeneHNH SKCHepUMEHTa MPOOBI KapTodemst OTONPAIHNCh C IBYX
YYaCTKOB, OJUH U3 KOTOpEIX (Nel) moxBeprancst oopaboTke npemnaparom «IIpe-
CTIK», a Apyroi (Ne2) He oOpabaThIBaICS XUMUYIECKUMHU MTperapaTaMu.
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Kaprodens BeIpammBaics Ha y4acTKe ¢ YepHO3EMaMH TUITHYHBIMH CPEJI-
HETYMYCHBIMU HA aJUTIOBUHM MOJOABIX YETBEPTUUHBIX OTIOXKEHWH, IZe ryMyc-
HBIA TOpU30HT cocTaBisieT 20-25 cM, coaepxanue rymyca - 4-6 %, pH cocras-
et 5,8-6,0.

K nmpupomooxpaHHBIM 3aTpaTaM OBUIH OTHECEHBI: OJHOPA30BBIC 3aTPATHI
Ha 00paboTKy yuacTKa; 3aTpaThl HA OpraHHUECKHE U MUHEpalbHbIe YI00peHus,
npenapat «IIpectmxy», KIyOHH KapTodels U MOCaaku u ero oopadoTky. JlaH-
HBIE ypoxkaitHocTH 3a 2008 1. ObIIH B3sTH B MIHCTHTYTE KapTOodeaeBoacTBa ar-
PapHBIX HayK YKpauHBI.

Brutn nostydeHs! clieAy e YKCIIepUMeHTaNbHbIE JTaHHbIE:

- most ygactka Nel: 3atpartsl coctaBunu 10 145 rpH. Ha 1 ra, sKOHOMHYE-
CKHUI pe3yNbpTaT (IeHEeKHas OLICHKA MPOIYKINY, TOAJICKAIICH peaTu3ani) co-
craua 17 400 rpH. Unctelit sxoHOMIYeckuit addexT cocraBun 7 255 rpH. Ha
Ira;

- mig ydactka Ne2: 3atpartsl coctaBmii 9 560 rpH. Ha | ra, SKOoHOMHYE-
CKHI1 pe3yNbTaT (AeHEeKHAas OLCHKA MPOIYKIHUH, ITOIeKAICH pealli3aini) co-
ctaBui 13 050 rpH. YncTslii 3xoHOMHIUeCcKHi 3¢ dekT coctaBmr 3 490 rpH. Ha
Ira.

Okonormuecknii 3 ekt Bo3aeiicTBus mpenapaTa «[Ipectmx» Ha KadecT-
BO KapTodess NOATBEPIKAACTCS YMEHBLUICHHEM KOJIMYECTBA MOPAKECHHOTO Kap-
todens mpu xpanenun. O6pasnbl kKapTodens ObuTH 0ToOpaHs! B mepuox ¢ 20 mo
30 aBrycta ¢ ygactkoB Nel u Ne2. O0beM mccienyeMoi mapTHH COCTaBIIsUT IO
100 kmyOHe#t kapTodens ¢ kaxaoro ydactka. [locime 2 u 4 MecsIeB XpaHCHUS
(ycnoBust xpaneHust coorserctBoBanu Tpeboanusm ['OCT 17.4.3.01-83), Obun
MIPOBENICH OCMOTP 00Pa3moB C IENbI0 BEIABICHUS MTOBPEKACHHBIX KITyOHEH. Pe-
3yJNBTaThl OCMOTpa MOKa3aiH, 9To B oOpasmax ¢ ydactka Nel gepe3 2 mecsma
XpaHeHus: 00pa3oBasiock 4 MOBPEXKICHHBIX KIYOHs, a depe3 4 Mecsia - eme 9.
Jus o6pasio ¢ ydactka Ne2 yepe3 2 mecsiia XpaHeHus odpazoBanoch 19 mo-
BpEeXIICHHBIX KIIyOHEH, a uepe3 4 mecsma — emte 13. Takum obpazom, mpu oOpa-
6otke kaprodens mpenaparom «lIpectmx» Tepsercs 13% ypoxas, a 6e3 uc-
M0JIb30BaHus Mpenapara — 32%.

B pesymnbraTe mpoOBEICHHOTO MCCICIOBAHMS MOXKHO CHIENATh BBIBO, UTO
mpu 0OpaboTke kKaprodens mpemapatoM «IIpecTivk» mocTHraeTcsl yBeIHYCHUE
YHCTOTO 3KOHOMHYECKOTO 3(eKTa. IKOJOrNUecKHil pe3ysibTaT MEPOIPHSTHS
3aKJII0YaeTCsd B YJyUIIEHHH KadecTBa KapToderns, a Takke B CHIXKEHUU 00be-
MOB TOCTYTAIOIINX B CPEIY BPEAHBIX BEIICCTB.
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E.B. Ky3nenosa, M.A. ’Kuserren, U.A. I'packosa, JI.I'. KoTtoBa

YPAH Cubupckuit mHCTHTYT Qu3nonornn 1 onoxumen pactenuit CO PAH,
I".UpkyTtck

U3MEHEHUE AKTUBHOCTH PACTBOPUMOMI NNEPOKCHJIA3BI
B TKAHSAX KOPHEU NIIEHUIIBI B YCJIOBUAX ®TOPUIHOI'O
3ATPA3ZHEHUWS ITIOYBBI

MHorue mojeBble KyJIbTyphl BRIPAIIMBAIOTCA HA IT0YBAX, HAXOMAIINXCS B
30HE BBHIOPOCOB AFOMUHHEBBIX KOMOMHATOB, B YaCTHOCTH KpynmHeHmux B Poc-
cun, Takux kak Mpkyrtckuit u bparckuii. B ux BeIOpocax comepkutcs GTopum
HaTpHs, KOTOPBIN OOYCIIOBIIEH HCIIONB30BAHHEM B KadeCTBE CHIPhSl KPUOJIHTA
(NaAlFy). ITpn BeipaboTke 1 T amoMunns B atMoc(epy BEIOpacsiBaeTcs 6omnee 7
kr ¢ropunoB B ¢opme HF, NaF. 3arps3HeHHOCTH MOYB BOJOPACTBOPUMBIMHU
¢dbTopHuIaMu B 30HE a3POTEXHOTCHHBIX BEIOPOCOB Konebnercs ot 1.5 mo 10 TTJIK.
@T1op MOXKeT 00pa30BHIBATE MHOT'OYHCIICHHbBIC COCIUHEHUS, YaCTh U3 KOTOPBIX
OIIaCHBI JUISl XKHM3HENECATCIbHOCTH PAacTeHUH M KMBOTHBIX. [lo3TOMYy B cricke
BPEIHBIX BelecTB Top oTHOCHTCS K | Kitaccy omacHocTH B mouBe u ko 11 kirac-
cy — B Boje. @Top BiIuseT Ha METabONU3M PACTEHHH U CIIOCOOEH BBI3BIBATH
CHIDKCHHE TEMITOB IOTJIOUIEHHUS KHCIIOpOJa, HapyIIeHHE PECTIMpaTOPHOH mes-
TEJILHOCTH, CHWKEHHE acCCHMHIISIINY TNTATEIbHBIX BEIECTB, YMEHbBIICHHE CO-
JepKaHus Xjiopoduiuia, MoJaBieHHe CHHTe3a Kpaxmaia, paspymenue JHK u
PHK, a Taxxe OH MOXXeT MHI'MOMPOBAaTh Psi APYTUX IpoleccoB [2]. YcTaHOB-
JIEHO, 4TO (hTOPHIBI BIUSIIOT HA aKTHBHOCTB Psfia KITIOYEBBIX (PEPMEHTOB, TaKHX
kak mupodocdoTasa, GpochoprirokomyTasa, Gpurasa, Kataiaza U Apyrue, HHTH-
Oupys UX aKTUBHOCTb. MIOHBI ()TOpa OKa3bIBAIOT BIMSHHE Ha aJICHUJIATLUKIIA3Y
ITyTeM M3MEHEHHS e¢ 3aBICHMOCTH OT HOHOB MArHHMs, YTO MIPUBOIUT K HApyIIIe-
HHUIO TAaKOTO CTOJb BA)KHOTO SBJICHHSA, KaK BHYTPHKJICTOYHAS CHIHAIU3ALI.
Ipennonaraercs, uto ¢rop obmagaeT ONpeAeNeHHBIM CPOJICTBOM C HOHAMH
MarHust 1 o6pasyeT KOMIUICKCHOE COeIUHEHHE ¢ (epMeHTOM ((pTop-MarHuii-
0eJI0K), KOTOPHIi MePEeXOANT B HEAKTHBHOE cocTostHME [3].

OnHMM U3 KITFOYEBBHIX (PEPMEHTOB SIBIISETCS IEPOKCHa3a, KOTOpas ydacT-
BYET B pocTe pacteHuit, ux audepenimanuu u paspuruu [4]. Jlornyno npen-
MTOJIOXKHUTH, YTO IPUCYTCTBHE (PTOPHUIOB B TOYBE OKA3bIBACT BIMSHHUE HA AKTHB-
HOCTH 3TOTrO (hepMEHTa B pacTeHHsAX. [lo3ToMy Lenbio maHHOW paboThl OBLIO
HCCIe0BaHNE W3MEHECHUSI aKTUBHOCTH CJIA00CBSI3aHHOM C KIJIETOYHOW CTEHKOM
U obmielt (pacTBOPUMOI) MEPOKCHIA3bl B TKAHSIX KOPHEH MIIEHUIBI, BBIPAIICH-
HOM B YCIIOBHSX 3arps3HEHNUS ITOYBHI QTOPHUIAMH.
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SlpoBas miueHuna pailoHupoBaHHOro copTa TynyHckas-12 Bo3zesnbiBa-
Jack B MEIKOAEISHOUHBIX ONBITAaX Ha IABYX THIIAX MOYB, KOTOphIE OBLIM BBIBE-
3eHBl U3 paioHa 3arps3HeHHs VIpkA3A (MpxyTckuil aJlOMHHHEBBIH 3aBOJ,
pacnooXeHHbI B cpenHeil yactu Mpkyrcko-UepeMxoBCKO# JpeBHEH paBHU-
HBI, paifoH peku Onxa), Ha skcnepuMeHTanbHbId ydyactok CUDOUBP CO PAH,
Haxojsmuiics npumepHo B 30 kM 0T 3aBojia. B ombITax Mcmoap30BaNy ABa TUIA
MIOYB: cepast JeCHas W aJulloBHaNbHAasA. 110 rpaHyIOMETPHYECKOMY COCTaBy Ce-
pas JecHas II0YBa OTHOCHJIACH K CPETHEMY CYIJIMHKY, a aJUTIOBHaJIbHAs — K JIeT-
komy. IToceB sipoBoii mmenuisl copra TymyHckas-12 npooawtu 1o 600 3epen
ua 1 M. Cxema ombita: 1) pon (cmaboe 3arpssuenne); 2) pou + NaF, koTopsiit
sHocwi B go3ax 1000 u 5000 mr F/kr cooTBeTcTBEHHO MouYBaM. B kadecTse
yno6penwuii (1o3a 0.1 r 1. B./KT TOYBBI) UCTIOIB30BAIM XUMHUYECKH YUCTHIC COJIH
Ca(H,PO,),, KCl u 15NH415NO3. OnbITHl MPOBOAWIM B TEUEHHUE IBYX CE30HOB
Beretanuu (2004 u 2005 tr.). OTOOP PaCTUTENBHBIX MPOO MPOBOAUIH depe3 15
nHel, HaunHas ¢ (a3bl KymeHus. HaBecKy pacTUTENIbHON TKaHM pacTHpaid B
¢dapdoposoii cTynke ¢ nutpaTHO-hochaTHEIM Oydepom pH 5.5, 3areM ueH-
TpuyTrUpoOBaIN ¥ CyNEepPHATAHT HCIONB30BAIN Ul ONPEACICHUS aKTUBHOCTU
pacTBOpPHUMBIX IepoKcuaas mo meroay bospkuna [2,5].

BWNPK(60), 2004
BNPK(60), 2005

ENPK(60)+NaF 1000, 2004
BINPK(60)+NaF 1000, 2005

1 oT6op 2 otbop 3 oTbop 4 ot6op 5 otbop

AKTMBHOCTb NepokcuAaasbl, yCrnoeH. ea./
Mr CbIporo Beca

Bpems ot6opa npo6

*NPK(60)-¢pon (caboe 3arpsisHeHue);

NPK(60)+NaF1000 — ¢on ¢ nobasnenunem dropuna Hatpus. Beiencrteie HeoanHakoBoit Oy-
(epHOCTH TIOYB B OMbBITaX Ha CEpoii JeCHOU mouBe 1o03a ero cocrasisuia 1000, a Ha auTIOBH-
anpHO#i — 5000 Mr ¢Topa Ha 1 KT MOYBHIL.

Puc. 1. AKTUBHOCTb PaCTBOPUMBIX EPOKCHUIA3, BBIACIICHHBIX U3 TKaHEH KOpHeﬁ IIIICHUIIBI,
Cepasd JICCHas 1o4uBa

B pesynbpTare mpoBenEeHHBIX SKCIEPUMEHTOB OBUIO YCTaHOBJIEHO, YTO B
TKaHAX KOpHEH TP 3arpsA3HEHNN YBEIMIMBATIACh AKTUBHOCTH PaCTBOPUMOH Tie-
pokcunasel (Puc. 1, 2). BplpanuBanue NMIICHAIBI Ha aJUTFOBHAJILHOW IOYBE C
Pa3IMYHON CTENEHBIO 3arpsi3HEHUs BBI3BIBAIO OOJIblliee YBEIUYEHHE aKTHBHO-
CTH TEPOKCUA3BI.
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B NPK(60), 2004
NPK(60), 2005

B NPK(60)+NaF5000, 2004
@ NPK(60)+NaF5000, 2005

10160p 2o0T160p 3o0TOOP 4 0T6OP 5 0TOOP
Bpemsi oT6opa npo6

AKTUBHOCTb Nepokcuaasbl,
YCNnoBH en./ mr Cblporo Beca

Puc. 2. AKTUBHOCTB OOIINX MEPOKCHA3, BHIACICHHBIX U3 TKAHEH KOPHEH MIICHUIIbI,
JIepHOBO-JIyrOBast I04Ba

HeratusHoe Bo3aeiicTBHe (TOpa HAa METa0ONIM3M PAcCTEHHH Halle BCETO
CBSI3BIBAIOT C BIMSHHEM a’pOIPOMBBIOPOCOB, KOTOpPHIE CHOCOOCTBYIOT ITOBBHI-
LICHUIO KOHLCHTPAIIMK €ro B TKaHAX M IPU 3TOM NPOHCXOJHUT HapyIIeHHEe 00-
MeEHa BeILleCTB, Mpolecca POTOCHHTE3a U AbIXaHus [6, 7].

[lepokcunasa OTHOCUTCS K OKHUCIUTEIBHO-BOCCTAHOBUTEIIFHBIM (hepMeEH-
TaM IIUPOKOTO CHEKTpa IeHCTBUS, MPHHAMAIONIIM YYacTHE B IIEJIOM PSIe IPo-
LIECCOB, B TOM uHcie (POTOCHHTE3E, IbIXaHHU, OCIKOBOM OOMEHE, PerysisIiuu
POCTOBBIX IPOILIECCOB, JETOKCUKAIIUM HEKOTOPBIX CBOOOJHBIX pajUKaloB U T.I.
[1,8]. IIpu 3TOM maHHBIH (PepMEHT OKA3bIBACTCS JOCTATOYHO YyBCTBUTEIBHBIM K
BHEIITHUM BO3/CHCTBHSAM, YTO MO3BOJISET IPE/IIONOKNATH BO3SMOKHOCTD HCIIOJIb-
30BaHUs MIOKA3aTeNeil ero akTUBHOCTH KaK TECTOBOH XapaKTEPUCTHUKH VISl OH-
peneneHus CTPECCOBOTO COCTOSHUS KyJIbTYPHBIX paCTCHUH.

[TomyueHHbIE pe3ynbTaThl MOKa3bIBAIOT, YTO YPOBEHb AKTUBHOCTH pac-
TBOPUMOM IEPOKCHIa3bl Pa3IMYaeTCss B TKAHSIX KaK KOHTPOJBHBIX PACTEHHMH,
TaK ¥ PacTeHUH, BHIPAIIMBAEMbIX IIPH 3arpsi3HEHUU MO4YBHI (ropuaamu. beuio
OTMEUYCHO TOBHIIIEHHE aKTHMBHOCTH (pepMeHTa B pacTEeHHSAX IPH 3arpsi3HEHUH
TIOYBBI, ¥ 3TA TCHICHIINSA OTMedanach B TEUCHHUE ABYX IIOJEBBIX CE30HOB.

Taknum 06pazoM, HOTyYEeHHBIE Pe3yJIbTAThl IIOKAa3bIBAIOT 3aBUCUMOCTD aK-
TUBHOCTH TIEPOKCHIA3bl OT 3arpsA3HEHMS NMOUBHI GTopuaamMu. IloBelmieHue ak-
TUBHOCTH TIEPOKCHJA3bl TPH 3arps3HEHUH OOBACHIETCS, BEPOSTHO, TEM, UTO
(TOpHIB, TIOMaAast U3 OYBBI B TKAHU PACTCHUM, BBI3BIBAIOT 3HAUYNTENIBHbBIC H3-
MEHEHHS B METa0OJIM3ME KJIETOK M BBICTYNAIOT B KAUECTBE CTPECCOBBIX (pakTo-
poB. Pactenns nmpu 3TOM MepexoIiT B COCTOSHHE CTPEcca U Yy HUX aKTHBUPYIOT-
Csl CHTHAJIbHBIE CHCTEMBI MPEAYyNpexXIeHHs o crpecce. [lepokcunasa siBisiercs
OJTHMM M3 KOMIIOHEHTOB TaKHX cHcTeM. [103TOMy BIOJIHE TTOHATHO YBEIMUYCHHE
€e aKTMBHOCTH B OTBET Ha AEHCTBHE CTpeccopa, B JAaHHOM cilydae — (GTOPUIOB.
Bce 3T0 mo3BONIAET 3aKITIOUNTH, YTO TOT (PEPMEHT MOXKHO pacCMaTpPHBAThH Kak
MapKep CTPECCOBOT0 COCTOSHUS PACTCHUH TP (PTOPUIHOM 3arpsi3HECHUH TTOUB.
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HU.C. Kynpuna

Bcepoccniickuit HUU oxoTHHYbEro x0341cTBa U 3B€pOBOJICTBA
uM. b.M. XKurkosa, . Kupos

BJIMSIHUE CBUHIIA HA POCT ITOBETOB 3JIOJEM KAHAICKOM
(ELODEA CANADENSIS MICHX.)

CBUHEI — OOWH U3 OCHOBHBIX TOKCHKAaHTOB-3arps3HHUTENCH
OKpy>Katomei cpenbl. CBHHEI CIIOCOOEH aKTHBHO TOTVIONIATHCS, HAKATTHBATHCSI
PAcTeHUsIMU U N0 MHULIEBBIM LIEMSAM IMOCTYNaTh B OpraHu3M 4dejoseka [1,2,4].
Ho omacHocTh AaHHOTO MeTaiia ycyryOnsercst eme U TeM, 4YTo OH obnazaer
KyMYJISITUBHBIM JISHCTBHEM M COXPaHAET TOKCHYECKHE CBOWCTBA B TeUEHHUE
JUTHTEIIFHOTO BpeMeHH. Tak, moiyrnepuon ku3Hu B opramsMe (Tos) — Bpems,
HEOOXOMMOE JIsl CHIDKEHHS BIBOC UCXOTHOTO COACPKAHUS HAKOMUBILETOCS B
OpraHax Wid B OpraHu3Me MeTaljia: JJIsl OpraHu3Ma B IIEJIOM COCTaBIISIET S5 JIeT,
B MSTKHX TKaHAX — 21 neHb, B ckenete — 20 net [8].

W30BITOK CBUHIIA B PACTCHUAX HE TOJIBKO TOPMO3HT HX POCT M Pa3BHTHE,
HO W OKa3blBacT MHO)KCCTBCHHOC HETaTMBHOEC JCHCTBHE Ha (POTOCHHTE3,
IBIXaHWe, BOAHBIH OOMEH W MuHepanbHOoe mwmrTanue [6]. IIpemenbHO
nomyctumas kouteHtparus (ITJIK) cBuHIa uisi pacTeHWd BapbUpyeT B
npeaerxax — ot 0,5...1,2 mr/kr [3] mo 10,0...20,0 mr/kr [9].

[Ipu CBHHIIOBOM TOKCHKO3€ y JKUBOTHBIX M YEJIOBEKA B MEPBYIO Ouepenb
MOPaKAIOTCS OpraHbl KPOBETBOPEHHWs (aHeMHs), HEpBHAas M CEpACYHO-
COCYAHCTast CHCTEMBI, MOYKH. YTHETAeTCs aKTHBHOCTh MHOTHX ()EpMEHTOB,
HapYIIATCS MPOIecChl MeTabonu3Ma u OnocuHresa [2].
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Hambonee ys3BEUMBI K  BO3ICUCTBHIO 3arps3HCHHS  TEPPUTOPHU
AaKKyMYJSITUBHBIX JaHAMA(PTOB, B TOM YHCIC BXOASAIIME B HHUX BOJHBIC
00beKTHl. B OONBIIMHCTBE CiIydaeB CBUHEN IIOCTYyMaeT B BOJOEMBI C
MPOMBIIUICHHBIMA CTOKAMH, W3 aTrMoc(epbl, C JAKOKPACOYHBIX MOKPBITHH
CymoB. B BOIOHBIX 3KOCHCTEMaX TSDKENbIE METAJUTBI (B TOM YHCIC M CBUHEID)
KOHLIEHTPUPYIOTCS B IPUIOHHBIX OTJIOKEHUSX U OMOTe, TOTJa KaK B caMOi BOJIE
OHH OCTAIOTCSI B CpPAaBHUTEIHHO HeOombmmx KoHeHTpanusax [7]. TIJIK cBuHna
IUTS BOABI PHIOOX03SHCTBEHHBIX BOI0eMOB cocTaBisieT 0,06 Mr/i.

Vcxons u3 BBICOKOM TOKCHYHOCTH MOJUTFOTAHTA, ObLIa TIOCTABIICHA 3aa4a
OIICHUTh BIMSHHE CBHHIA HA pOCT M0OeroB smozeu Kauazackou (Elodea
canadensis Michx.)

Jis penreHuWs MOCTaBICHHOHM 3amadd B JaOOPAaTOPHBIX YCIOBHAX OBLI
MPOBEACH OMNBIT B IISITH MOBTOPHOCTSX. Mcmomnb3oBamun 35 akBapHyMoOB
e€MKOCTBIO 110 2,5 J1. Boza u amonest ObLIH B3THI M3 OJHOTO BojoeMa (03. 3aToH,
Crnobojckoit paiion, KupoBckas o0nactp), npudeM (GOHOBOE CONCpPIKAHHE
CBHUHIIA B BooeMe cocTaBisuio 0,0542  MKI/MII, 9TO B 3HAUYUTEIBHOW CTCIICHH
6mmsko k [TJK. B xaxnprit akBapumym nomectunu mo 10 pacteHui (BepXHIOIO
gacTe ImoOera »JI07IeH), M3HAJaJbHAs JJIMHA KOTOPBIX cocTaBmuia mo 10 cm.
3ateM B akBapuyMmbl ObUT jgoOamieH xiopun cBuHOa (PbCly) ¢ pasHoit
KOHIeHTpaned. B akBapuymer 1-5 comp He pgo0aBnangack (KOHTPOJIb), B
akBapuyMax 6-10 koHIeHTpamus comu cocrapmsuia 1,5 mMons/a, B 11-15 —
IMMous/i1, B 16-20 — 50 mxMouns/n, B 21-25 — 100 mxMomns/a, B 26-30 — 200
MKMouts/n u B 31-35 — 500 MkMods/11.

Jl1st mpoBeieHusT OMbITa C ANIo/Ieeil OBIIIM CO3/IaHbI CIEAYIOUINE yCIOBHS:
OCBEIIIEHUE BKIIIOYANIOCh €XKETHEBHO HAa 8 4acoB, TeMmIleparypa BOIBI B
akBapuyMax KoneOamack B mpemenax or 20 ° C B HouHoe Bpems mo 22 °C B
nHeBHOe BpeMs. KucnmotrHocts Boabl (pH) umena crienyromye 3HaueHUs: B
akBapuymax Nel-5 - 6,13, B Ne6-10 — 5,65, B Nel1-15 — 5,45, B Ne16-20 — 7,13, B
Ne21-25 - 17,08, B Ne26-30 — 6,67 u B Ne31-35 - 6,17.

W3MepeHns Macchl U AJIMHBI TOOETa AII0JICH KaHAICKOW MPOBOIUIUCH Yepe3
Kax[ple 2 JHA. AHATU3 MOTYYCHHBIX PE3yNbTaTOB MOKAa3aj, YTO Macca W JUIHHA
0OETOB 3MI0JIeN B aKBapuyMax ¢ KoHIeHTpanueil ceuana 100 MmxMoms/1 u 200
MKMous/n Hanbonmee OnmM3ku K KoHTpomto. Ilpm koHIEHTparuu cBHHIA 50
MKMouib/ HaOIONANOCh HHTEHCHBHOE YBEIMYCHHE MACCHI 1mo0era B TCYCHUE
JIBYX IHEH W IJIMHBI - B Te4eHUe matu aHe, a mpu 500 mxMonw/m, 1 u 1,5
MMors/IT Macca 1 IrHA To0era 10er H3MCHSUINCH He3HAYNTENbHO (Tabmmmna).

Hcxonst U3 MOTy4eHHBIX pe3ybTaToOB, MOXKHO CIENaTh BHIBOM, YTO CKOPOCTh
M3MEHEHUs MAaCChl U JUTHHBI OOCTOB 3JOJICH 3aBHCUT OT KOHLICHTPAIIMU CBHHIIA
B BOAHOU cpeie.
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V3smeHeHne Macchl M JUTHHBI Io0Oera anozien kaHajckoi (Elodea canadensis Michx.) noxn
BO3JEICTBMEM CBUHIA

No 28.10.08 . 31.10.08 . 311081 6.11.08T. 10.11.08 . 13.11.08 .
akea- | M, | L, | My, | L. | My | Lo | Ms | Ly | My | Ls | Ms | Ls
puyma r CM T CM T CM T CM T CM T CM

1-5 6,82 10,0 | 8,18 13,02 | 8,82 14,81 | 8,88 14,71 | 8,32 13,68 | 7,84 13,84

6-10 | 658 | 100 |7.22 | 1135 |742 | 11,39 | 7.68 | 109 |69 | 1038 | 564 |99

11-15 | 744 | 100 | 794 | 11,53 | 8,18 | 1144 |78 |1L,17 | 7,52 | 10,62 | 646 | 1023

16-20 | 7,62 10,0 | 9,06 12,03 | 8,88 12,27 | 8,98 11,8 796 | 11,62 | 7,56 | 11,56

21-25 | 6,7 10,0 | 8,64 12,22 | 89 12,89 19,0 13,13 | 8,6 12,45 | 7,56 12,36

26-30 | 6,56 10,0 |75 11,76 | 10,06 | 12,27 | 9,64 12,4 8,74 12,06 | 8,04 11,66

3135 | 612 | 100 | 686 | 11,75 | 7.32 | 11,52 | 7.16 | 1142 | 6,92 | 11,29 | 6,12 | 10,31

O6o3nauenus: M — wmacca no6era, L - JJIAHA HOGCFH, HUHAEKCOM 003HaueHa OCJIEA0BATEIIbHOCTD
HM3MEpEHUH.
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JL.I'. KypmaHoBa

Cubaiickuii ”HCTHTYT (punan) bamKupcKoro rocy1apcTBEHHOTO
YHHBEpCUTETa

ONPEJEJEHUE CTENEHU OBIIHOCTHU ITPUBPEXHO-BOJTHOM
PACTUTEJBHOCTHU PEKH TAHAJIBIK B YCJIOBUAX
TEXHOI'EHHOI'O 3ATPA3HEHUS

I'opHO-IIPOMBIIIICHHBIN KOMIUIEKC SIBISETCSI MOIIHBIM HCTOYHHKOM 3a-
TPSA3HEHHST OKPYIKAIOWIeH Cpelpl, B YaCTHOCTH BOJHBIX OOBEKTOB, TSKEIBIMHU
metamuiamu [3]. BeiBmit pynauk Kyne-lOpt-Tay, paspabateiBaromuiics B 50-
90 rr. XX Beka OTKPBITBIM CIIOCOOOM, MPEICTaBIT COOOH 3alIeXKU 30J0TOHOC-
HBIX OKHCJIEHHBIX OypOKENe3HSIKOBBIX PyA M YaCTHYHO HIDKEICKAINX MHpPHU-
ToB. B pesyinpraTe sKcIuTyaTanuu ObUTH 00pa3oBaHBl MOIIHBIC OTBAJBI BOKPYT
Kapbepa, paclojoKEeHHOT0 Ha BeplIMHe conkd B 1,5 KM K 3amaay oT peku Ta-
HAJIBIK.

ITogotBansubie Boasl kKapsepa Kyns-FOpT-Tay, xapakrepusyrommuecs Bbl-
COKOH KMCIIOTHOCTBIO U MOBBIIIEHHBIM COJEpKAHUEM JKeJle3a, MapraHia, cyjb-
(ar-voHa, CBUHIA, KaJMHS, CMEIIMBAsCh C TPYHTOBBIMH BOJAMH, MHUTAIOT P.
Tanansik [2]. Boga 3Toi peku MCIONB3YeTCsl B XO3SHCTBEHHBIX U pPEKpearnoH-
HBIX LIEJIAX.

Uccnenoanus mpoBommiick B 2007-2008 tr. B Oacceiine p. TaHabIK.
I'eoboTannueckue onucaHus 66Ut 06padoTansl Mo Metony bpayHn-bianke.

[Ipn cpaBHUTETHHOM aHaNM3e OONBIIOE 3HAYCHWE HWMEET OIpesesiCHHe
CTETIeHH OOIIHOCTH W Pa3iu4Ms MEXTy OBYMS ONHCAHHBIMH PaCTHTEITBHBIMH
cooOmecTBaMu. J{1s1 MaTeMaTH4eCKOTO BBIPAXKEHHsI CTENIEHU CXO/ACTBA OMUCAH-
HBIX PacTUTENIBHBIX COOOIIECTB ObLTa HCIONB30BaHa Gopmyia JXKakkapa, Mo Ko-
Topoit ompenensnu kodpduiment odbmuocta (K), BrIpakalomuiicss B MpoOIEH-
tax: K=C*100/(A+B)-C [1], rne C — 4ucio BUAOB, OOIIUX i 000HX CO0O-
mecTB, A, B — 41c10 BUJOB COOTBETCTBEHHO B IEPBOM M BTOPOM COOOIIIECTBE.

I'eoboTaHMYecKkre HCCIIETOBaHNS OBUIM TPOBEAEHBI HA yJ4acTKaX, HaXo-
JSIIIUIXCS B HEMOCPEICTBEHHOM ONM30CTH OT MECTa BIAACHUS ITOJOTBaIBbHBIX
Bog mectopoxkaenus Kynb-lOpr-Tay u pacnonoKeHHBIX BbIlIe U HIDKE MO Te-
4eHUIO p. TaHAJIBIK OT YKa3aHHOM TOYKH.

JAnst BBEISICHEHHS CTETIEHH OTHOPOIHOCTH TPHOPEKHO-BOIHON PacTUTENb-
HocTH p. TaHANBIK OBUIO MPOBEICHO CPaBHEHHE BUAOBOTO COCTABAa OIMHCAHHBIX
COO00IIECTB, KOTOPOE MOKA3aJ0 BBHICOKUI ypOBEHb CXOJCTBA MEXIy HUMU. 3Ha-
yenne kodpdunmenta XKaxkapa mensercs ot 21,9 1o 65,2%. [Ipu stom Hau-
MeHBIIE 3HAYCHNsI HAOIIOMAIOTCS IPH CPaBHCHWU PACTUTEIBHBIX COOOIIECTB
30HBI HAMOOJBIIET0 TEXHOTCHHOTO NaBJICHHs (Ha ydacTKaX BOJOEMa y MecTa
BIAJIEHUS] CTOKOB) U TEPPUTOPHH, HE HCIBITHIBAIONIMX WM HCIBITHIBAIOLIINX
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cnalylo CTENeHb aHTPONOTeHHBIX BO3JEHCTBUI (YYaCTKH BBILIE 110 TEYEHHIO OT
MecTa BHaJeHUsI IOJ0TBAILHBIX BOJ).

OOumii BBICOKHII ypOBEHBb CXOJCTBA ONHCAHHBIX PACTUTEIBHBIX CO00-
IIECTB CBUICTEIBCTBYET O MIPUHAIECKHOCTH UX K OJHOH ¢itope. B To xe Bpems
MIOCTPOCHUE JAEHIPOTPaMM II0Ka3ajo, YTO MO BHUAOBOMY COCTaBY OIMCAaHHbBIE
coo0mmecTBa 00pa3ylOT IOBOJIHO PBIXJbIE IPYIMIBL. [ 'PyNIbl BEIICNIAIOTCS IO
YPOBHIO TEXHOTEHHOTO 3aTrPSI3HEHUS CPEIbI:

- pacTHTeNIbHBIE COOOIIECTBA HA TEPPUTOPHAX, HE MCIBITHIBAIOIINX 3Ha-
YHUTEIIbHBIX aHTPOIIOT€HHBIX Harpy3o0K;

- pacTUTeIbHBIE COOOINECTBA Ha TEXHOTCHHO 3arpsi3HEHHBIX Y4YacTKax
(yBenM4MBaeTCs 10T CHELUATN3UPOBAHHBIX BUIOB, IEPCHOCAIINX PETyIISIPHbIE
CHUJIbHBIC HApYIICHNUS).

Ha ocHoOBe MaHHBIX MOJIEBBIX HCCIEAOBaHUH OBUI COCTaBIEH IEpEedYeHb
a0OpUTEHHBIX BUIOB pacTeHHH W3 HPHOPEKHO-BOAHOW ¢topel p. TaHANBIK,
TIEPCTICKTUBHBIX U HCIHOJIB30BaHMS B OHMOJOTMYECKHX OYHCTHBIX MpPyJax.
OtoOpaHbl BUIBI, YCTOWYMBBIE K aHTPOIIOTEHHBIM BO3JCHCTBHUSM, B YACTHOCTH K
MTOBBIMICHHOMY COZEP)KaHHIO B Cpefie 0OMTaHMS TSDKENbIX MeTamioB. K ux wmc-
Iy oTHeceHbl Phragmites australis, Typha angustifolia, Scirpus lacustris, Carex
acuta, Eleocharis palustris n Potamogeton lucens.

Ha sxonorundeckom momurone mecropoxaeHust Kyns-tOpr-Tay pazpabo-
TaHa W MOCTPOCHA UCIBITATENIFHAS MOJIETb CHCTEMBI OMOIOTHYECKUX OYHUCTHBIX
npyaoB. PacTuTenbHBIA MaTepuan il OCaJKH B OYMCTHBIC MPY.IbI, IPEICTaB-
Jsomnit o060l KOPHEBUIHO-TPYHTOBYIO MaccCy, 3aroTaBJIMBaJICs Ha IPUOPEK-
HO-BOJHBIX PACTUTENBHBIX coobmecTBax p. Tanansik. [lomydeHs! qaHHBIC O AU-
HaMHKE OPTaHW3MEHHBIX XapaKTEPHUCTHK BBIIICYKa3aHHBIX BUIOB PACTCHHUI TO-
CIIe Iepecaiki B OMOIOTHYECKUE OYUCTHBIC IIPYIBI.
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C.H. Kypckos, O.10. Pacreraes, B.H. Uynuc

OI'Y «I'ocynapcTBEHHBII Hay4YHO-UCCIIEA0BATENBCKUM HHCTUTYT
MIPOMBIILIEHHOH 3Koorum», T. CapaTtoB

CPABHUTEJBHBIN AHAJIN3 COCTABA BO/I p. BOJITA
1 POAHUKOB C IOMOIIbIO METOJA MACC-CHEKTPOMETPUH
WHAYKTABHO-CBS3AHHOM IIJIA3MBI

Pabora nocesieHa n3y4eHUI0 MUHEPAILHOTO cocTaBa p. Bonru, ponHu-
koB «CepeOpsHblii»y B paiioHe 4-i JlauHolh U «ManuHOBEIM» B paiione 10-i
Haunoii r. CapaTtoBa, KOTOpPBIE UMEIOT OOJIBIIOE 3HAYCHUE TIPU OOIICH OLICHKE
9KOCHCTEMBI pernoHa. Mcmonp30BaHbl MaTepUallbl MaccC-CIEKTPOMETPHUUYECKUX
uccnepoannii 2002-2008 rofoB 3J€MEHTHOTO COCTaBa BOJHBIX CUCTEM U BbI-
00poUHBIe TaHHEIC 110 p. Bonre U AByM pogHHKaM, KOTOpBIE OBUTH JOCTATOYHO
CHCTEMAaTHYCCKUMU.

O4eBHIIHO, YTO MUKPOAJIEMEHTHBIN COCTaB BOJIbI, KOTOPYIO MBI IIbEM, OKa-
3bIBaCT OCHOBOIIOJIAraroliee 3HAUYCHHE Ha Hallle 3J0pPOBbE WM, €CTECTBEHHO, Ha
MIPOIOJDKATENFHOCTE HallleH JKu3HU. [l03TOMY HCClleIoBaHHE MHKPOIJIEMEHT-
HOTO COCTaBa peK M JPYTUX BOJHBIX HCTOUYHUKOB SIBJISICTCS KpailHe HeoOXoIu-
MBIM.

[IpunsaTa THIIOTE3a, YTO MOXKHO CO37aTh «MHHEPAIBHBINA IMOPTPET» BOII-
HOT'O MCTOYHHKA, 10 KOTOPOMY B NAJIFHEHUIIIEM MOXKHO CJICIHTH 33 H3MCHCHHUEM
MUHEPAJIHHOTO COCTaBa BOJBI M TIOCTATOYHO JIETKO OMPEIEIIATh MO OTKIOHEHH-
SIM MHUKPODJIEMEHTOB 3arpsi3HEHHS TaKUX HCTOYHUKOB, HMEIOIIHE TEXHOTEHHOE
MIPOMCXOXKICHHE.

[IpencraBieHHble UCCIEAOBAHUS SBISIIOTCS MPOJODKEHUEM paboT o
MAacC-CIIeKTPOMETPUIECKOMY HCCIIEIOBAHUIO BOJIHBIX CHCTEM, a TaKXKe H3yue-
HUIO MUKPORJIEMEHTOB B CHE)KHOM TTOKPOBE, MOYBE M Bo3myxe [1].

Hens manHOM pabOTHI COCTOSUIA B ONMPEACICHAN BO3MOXKHO TIOJHOTO 3JIe-
MEHTHOT'O COCTaBa TPEX BOJHBIX UCTOYHUKOB U BBISIBICHUS TEX MUKPOIJIEMEH-
TOB, TI0 KOTOPBIM MO>KHO OTIPENIEIISITh H XapaKTePU30BaTh KOHKPETHYIO MPECHO-
BOJHYIO 9KOCHCTEMY, T.€. BBIIBUTH XapaKTCPUCTUYECCKUE MHKPOIIEMEHTHI Me-
TOJIOM CpPaBHHUTEIBHOIO aHamu3a. Takke BO3HHKada HEOOXOIUMOCTH YCTaHO-
BUTh BO3MOXKHbIe TpeBblmeHus [1JIK B ucciegyembix BoAax MO OTIAEIbHBIM
MHKpPO3JIEMEHTaM, KOTOphIE MOTYT SIBIISITBCS CIIEICTBHEM Pa3MIHBIX (haKTo-
POB, CBSI3aHHBIX C TEXHOTCHHBIM BO3JICHCTBHEM Ha OKPYKAIOIIYIO Cpeldy, H
MIPOBECTH OLIEHKY TAaKOTO 3arps3HEHUS.

[TockonpKy Hac MHTEPECOBAT TUATa30H KOHIEHTPAIIHA, a TAK)KE CPETHIE
3HAaYeHUS MUKPODJIEMEHTOB, TO U1 Ka)XKJOrO BOAHOTO WCTOYHHMKA B TaOiHIle
MPUBOIATCS MUHAMAIIBHBIE W MaKCHMaJIbHBIC KOHIICHTPAIMU OIMpPEAEIIeMBIX
MHUKPO3JIEMEHTOB, a TAK)KE CPEIHUE 3HAUYECHUS KAKIO0TO MUKPOIJIEMEHTA.
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AHam3 MHKPOAJIEMEHTHOTO COCTaBa 0TOOpaHHBIX 00pa3IOB IPOU3BOIHU-
mu B nabopatopuu 'ocHUMOHII (CapaToB) ¢ HOMOIIBIO Macc-CIIEKTPOMETpa -
ICP-MS / VG PQ ExCell / Thermo Elemental mo ctannaptaoii Metoguke MBI
EPA 200.8.

B mpuBeneHHO# Tabnwie ykazaHbl MHHUMAJbHBIC, MaKCUMalbHBIC U
CpefHUE 3HAYeHHUs KOHLEHTpaUuil MUKPODIEMEHTOB, OOHApYXEHHBIE B pEKe
Bonra, pomaukax «CepeOpsiHbli» 1 «ManuHOBBINY). KOHIIEHTpauy mpuBee-
HBI B MKT/71. B Tabnume npuogsrces 3uavenus [1JIK mis anemeHToB B Bozie Xo-
3SIMCTBCHHO-IIUTHEBOTO M KYJIBTYPHO-OBITOBOTO M PBIOO-XO3SHCTBEHHOTO Ha-
3HaveHus, npuHATEIe B Poccun B 2003 romy u meiicTByromnre Ha CErOAHAIIHUI
MOMEHT (TIepeYeHb pPHIOOXO3AHUCTBEHHBIX HOpMaTHBOB, 1999; IlpenensHo m0-
ITyCTUMBIC KOHIIEHTPAIlMM XWMHYECKHX BELICCTB B BOJC BOJHBIX OOBEKTOB,
2003).

Crnenyer oOpaTUTh BHUMaHHE, YTO 32 BCE BpeMs HAIIMX HaOIIOACHUN
MUHEpaJbHBII COCTaB UCCIEAYEMBIX BOJ PekH Boarum ocrapajics 10cTaTouyHO
ONMarompusATHBIM, W JIMIIb B CIUHUYHBIX CIydasX B Boire ObUIO MpEBBINICHUE
IIJK 1o psiny 31€MEHTOB U €IUHUYHBIN Cilydail HE3HAUUTEJIBHOI'O IIPEBBILICHUS
o Oepwumiio B pogHuKe «ManmnHOBBINY. KOHIICHTpalmio TOpus BO BCEX TpeX
HMCTOYHHMKAX, HECMOTpPS Ha HE ompeaeieHHbl 1o cux nop yposenb ITJK mo
9TOMY JIEMEHTY, CIeAyeT NPHU3HaTh COOTBETCTBYIOLIEH (JOHOBOMY 3HAYEHUIO,
MIPUCYIIEMY BOJHBIM IIPECHOBOTHBIM CHCTeMaM Ha Tepputopuu CapaToBCKOI
obmactn. KoHIEHTparus Ipyrux MHKPO3JIEMEHTOB HAXOAWIACh B AHANa30HaXx,
HE NPEeBBILAIONINX LKaTy IPeJeSIbHO JOMYyCTUMBIX KOHUEHTPAL XUMHYECKUX
9JIEMEHTOB, KOTOpBIE OBLIM HPUHSATHI IS BOAHBIX OOBEKTOB XO3IHCTBEHHO-
MTUTHEBOTO M KYJIBTYPHO-OBITOBOTO BOJOMOIH30BAHHS.

B pesymeTare mpoBeiEeHHBIX HCCIEAOBAaHMUN OBLT ONpEneNieH MHKpPO3JIe-
MEHTHBI cocTaB Bonru B paifone CapaToBa U JBYX U3BECTHBIX POJHHUKOB. IIpu
OIIEHKE pe3yIbTAaTOB JaHHOH pabOTHI MOXKHO CHIENaTh CIEAYIOMINE BEIBOIBI.

1. Tlpesbimenne IIJIK, ycTaHOBI€HHOTO mJi1 BOJBI XO3SHCTBEHHO-
MUTHEBOTO BOJAOMNOIb30BAHUS ISl OTAENBHBIX AJIEMEHTOB, B TOM YHCIE U TOK-
CUYHBIX, ObLJIO HE3HAUUTENbHBIM.

2. CpaBHEeHHE KOHIIGHTpALMi 3JIeMEeHTOB uccieayembix pek ¢ [TIK, yc-
TaHOBJICHHBIMH JJIS1 PHIOOXO03SICTBEHHBIX HOPMAaTHBOB, ITOKA3aJl0, 9TO HMENNCh
HE3HA4YHUTEJbHbIC MPEBBILICHUS KOHLEHTPAUUil 110 BaHAIUIO, HUKEJI0, MapraH-
1y, UMHKY U pTyTd B Bonre. B pognuke «ManuHOBBIM» UMENO MECTO €QUHUY-
Hoe mpeBbimeHne mo Oepmummio s [1JIK X03gHCTBEeHHO-IUTHEBOTO BOJIO-
CHaOXeHHUS.

3. KoHleHTpalusi MbIIIbsKa BO BCEX TPEX HMCTOYHHKAX 32 BECh MEPUOT
HCCe0BaHMI Haxoaunack B auanaszone 0,06-6,4 MKT/M° 9TO COOTBETCTBYET
MIPUPOTHOMY YPOBHIO 3TOr0 3JEMEHTa — 3TO FOBOPUT O TOM, YTO 3arps3HEHUS
MBIIIBSKOM TEXHOTE€HHOTO XapaKTepa He UMEJI0 MeCTa.
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CopaepxaHue MUKpod1eMeHTOB B Boire, popHukax «CepeOpsHblii» 1 « MallMHOBBII»

(Mxr/mv)
Pnemen | ITIJIK | I11Ks. Bosra p-K. «CepeOpsiHbIiY | p-K. « MaIMHOBBIH»
[TBI Px. MHUH | MAKC | CPEH | MUH | MaKC | CpPeH | MUH | MaKC | CpeH
Li 80 30 0.32 | 31.1 8 12 16 135 | 47 25 15
Be 0,3 0.2 0 0.08 | 0.01 |0.011] 0.02 | 0.015 | 0.02 | 0.24 | 0.1
Ti 60 100 02 | 25 1.1 1.2 5.5 3.5 1,58 | 1,7 1.6
\ 1 100 0.3 9.7 2.1 0.6 2.3 1.4 0,3 1,9 1,1
Cr 500 50 0.3 5.6 33 2.3 4.5 34 1004 | 0,74 | 04
Mn 10 100 0.2 18 7.2 0.2 0.8 0.6 2 4 3
Fe 100 300 | 21.7 | 117 75 43 122 82 25 48 36
Co 10 100 0.07 | 1.2 0.3 0.1 0.6 04 | 009 | 1.1 0.6
Ni 10 20 03 1258 | 5.1 6 148 | 112 | 29 5.5 4,2
Cu 1 1000 | 0.23 | 142 | 42 0.2 6 3.5 0.6 1.5 0.8
Zn 10 1000 05 248 | 12.6 1.4 | 338 | 7.8 0.6 1.5 1.1
As 50 10 0.06 | 2.6 1.8 | 034 1 3.4 1.8 6.4 39
Se 1,6 10 0.05 | 164 | 5.6 62 | 146 | 105 | 3.6 8.1 5.8
Sr 400 | 7000 |330.8 | 1086 | 423 | 345 | 985 715 141 | 777 | 455
Mo 1,2 250 ]0.003 | 1.3 0.8 0 2 1 0.9 1.1 1
Cd 5 1 0 034 | 008 | 0.14 | 02 | 0.18 0 0 0
Ag 50 0.02 | 0.16 | 0.09 | 0.02 | 0.07 | 0.05 | 0.06 | 0.1 0.08
J 200 125 0.3 7.7 4.2 86 | 146 | 105 | 3.3 4.1 3.7
\ 0,8 50 0 0.5 | 0.02 0 0.08 | 0.04 0 0.02 | 0.01
Hg | 0,01 0.5 0.02 | 2.3 0.1 0 04 | 006 | 02 0.4 0.3
Tl 0.1 0 0.02 | 0.002 | 0.01 | 0.05 | 0.03 0 0.01 | 0.005
Pb 6 10 0 0.4 | 0.05 0 0.08 | 0.04 |0.006 | 0.07 | 0.05
Bi 100 0 0.01 | 0.002 0 10.004 | 0.002 0 0 0
Th 0 0.01 | 0.002 0 0.01 | 0.005 0 0. 0.
U 100 | 0.005| 103 | 0.5 1.2 2.5 1.8 27 | 124 | 75
JIuteparypa
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B.N. JladyHnckas, E.B. Koporkosa, FO.B. ApramoHoBa
CapaToBCKHi TOCYyJapCTBEHHBIN TEXHUYECKUN YHHBEPCUTET

BJIMAHUE CBY-U3JIYUYEHUS HA COCTAB IIJIACTOBBIX BO/,
COAEPKAIIUX HEOTEINNPOAYKTbI

[TnacToBbIe BOIBI — 3TO BOJBI, BEIKAYMBAEMBIE M3 IIJIACTA MOIYTHO C Hed-
Tbl0. OHU BBICOKOMMHEPAIN30BaHbl (3aCONEHBI) U 00€AHEHB! KUCIOPOAOM, CO-
JiepKaT HeTEeNpoayKThl, TshKeNble MeTa/uibel, Genon u ap. Ilocne mexanude-
CKOM OYHMCTKH BOJA 3aKa4MBACTCSI 0OPATHO B IUIACT AJISI HOAACPKAHUS ILIACTO-
BOro AaBieHus. [Ipu o4ncTKe OTAENAeTCs, B OCHOBHOM, B3BEIIEHHAs U JUCIEp-
rMpoBaHHas He(Th, TOrAa Kak BOAOPACTBOpPUMBIE (Ppakuuu HEPTH B KOHIIECH-
Tparsix ot 20 7o 50 MI/X 1 BEIIIE OCTAIOTCS B IUIACTOBOM BOJE. DTO MPHBOAUT
K JlecTaOMIM3aluy IIACTOBOTO JABJICHUS U 3arpsA3HEHUIO OKPYXKAIOIIEH cpezbl.
Kpome toro, orcyTcTBUe aHTHOAKTepHaabHOW MOATOTOBKH IMIPUBOIUT K MOBCE-
MECTHOMY 3apa)XCHHI0 MHKPOOPTaHW3MaMH HE()TETIPOMBICIOBBIX BOJ, KOTOPBIE
OUPKYJTUPYIOT B CHCTEME TUIACT — CKBaXXMHA — Ha3zeMHOe oOopynoBanue [1].
Anantupysach B He(pTSIHOM IIIacTe, MHUKPOOPTaHU3MbI YCHIIHMBAIOT KOPPO3HIO
MIPOMBICIIOBOTO 000PYOBaHUSA. DTO MPUBOAUT K aBapHsIM, BCIEACTBHE KOTOPBIX
MIPOMCXOANT 3arpsa3HEHHE TEPPUTOPHIl HE(TEIPOMBICIOB U TPYHTOBBIX BOJX [2,
3]. g mpenoTBpanieHus pa3BUTHs OMOLICHO3a B IUIACTE B MUPOBOM MPAKTHKE
yxke ¢ 60-x romoB XX Beka 3akauuMBacMbIe BOIBI oOe33apaxuBaroTcs. Ceituac
9TO OCYIIECTBIACTCS HECKOIBKIMHU CIIocobaMu: 06padoTkoit YO u ramma — my-
gamu, N00aBKaMH OaKTEpHIMIOB, O30HHPOBAaHWEM. Bce 3TH MeTOasl MMEIOT
CBOM JIOCTOMHCTBA M HefgocTaTku. Ho 10 cux mop BemyTcst pa3pabOTKH HOBBIX
6osnee 3 PEKTUBHBIX 1 SKOHOMHYHBIX METOI0B OOpPHOBI C MUKPOOHBIM 3apaske-
HueM [4, 5].

Bce Gompliee mpuMeHEHHE B Pa3IMYHBIX OTPACIAX XO3IHCTBEHHOH jaes-
tenpHOCTH Haxogut CBY-nzmyuenne. Co3naHbl U 3QQEKTHBHO HCTIOIB3YIOTCS
YCTAHOBKHU IO CTEPUIM3AINH CENbCKOXO3SMCTBEHHBIX MPOAyKToB. B Hedrera-
30B0oM KoMmIuiekce CBY- ycTaHOBKHM HCHONB3YIOTCA IS yOaJIeHHS Ta30THAPAT-
HBIX U Tapa(UHOBBIX MPOOOK B CKBaYKHHAX, IS 00C3BOKUBaHUS HePTH [6].

Lenbto Hamell paGoTel crano uszydeHue BinusHus CBYUY-usmydeHus Ha
XMMUYECKHU 1 OaKTepHaIbHBIA COCTAB IUIACTOBBIX BOI.

B skcnepumeHnTax MCHONIB30BaNACh IIACTOBAsA BOAA C Mpeanpusatusa «Jle-
BOOEPEXKHBIN 1I€X MO IOArOTOBKE M TPAHCHOPTHPOBKE HE(TH M Taza», BXOIS-
mero B coctaB OAO «CaparoBHedreras». Ha n1aHHOM NpeinpusTHH TPH 10-
Ob1ue HepTH OTAEIAIOTCS IUIACTOBBIE BOABI, KOTOPHIE MOJBEPralOTCs MEXaHU-
YeCKOH OYMCTKEe (OTCTaMBaHHUE B IPYAY), IIOCIE YEro BO3BPAIIAIOTCS B IPOU3-
BOJICTBO, T.€. 3aKaUUBAIOTCA B MJIACT.
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OOGny4yeHuo moaBepraguch 00pas3ubl BOJBI A0 M IOCIE OYHUCTKU, KOTO-
phle HaMu ObUTH YCIOBHO Ha3BaHbI poda (I) u mpoba (II). Xumuueckuit u 6ak-
TepUANIbHBIN COCTaB BOJ AHAIN3UPOBAJICS JI0 M MOCIE O0IydeHNUS.

PaboTa mpoBoaniIack B CIIEAYIOIEM PEXHME: 4acToTa HM3IydeHus 2450
MTI'n, Bpemsi sKcIo3uIMu 00pasnoB noxa obmydeHueM 10 ¢, MHTEpBal HCIOJb-
3yeMbIx MomrHocTell — oT 200 go 700 Bt. TemmnepaTypa BoAbl YBEJIMUHUBANACh C
ITOBBIIICHAEM MOIIHOCTH H3Tyderns ot 20 1o 71°C.

AHamu3 BOIOBl Ha coNepKaHHE HePTEIpOAyKTOB TNokazan yro CBU-
U3JIyYeHUE YMEHBIIAET MX KOJMYECTBO 10 CPABHEHHUIO C HMCXOJHOH IpoOOi,
IIpUYEeM CTEIIeHb YMCHBIICHHUS pa3liMdHa IPH Pa3HBIX 3HAUEHHAX MOIIHOCTH
o0ydeHus (Tabnuua).

Vi3MeHeHHe KOHIIEHTpALUH He(TEPOLYKTOB IPH Pa3HBIX PSKUMax OOIyUeHUs.

MouHocTb u3iIyueHus, Bt KonueHrpauust HehTenpoyKToB, MI/i
npoba (I) npob6a (1I)

0 (xoHTpOIB) 390,8 123,6

200 9,3 9,5

300 316,9 112,7

400 305,0 50,5

500 301,2 1054

600 75,6 56,0

700 94,7 88,5

MuHMMalIBHOE coJiepKaHue HedTenpo yKToB HaOII0AaI0Ch IPH MOIIHO-
ctr w3nydeHns B 200 BT: 1o cpaBHEHHIO ¢ KOHTPOJBHBIMH 00pa3aMu HX CO-
neprxanue B mpode (I) ymenbmmtocs B 41 pas, Bo (II) mpobe - B 13 pa3. YeTkoi
KOJIMYECTBEHHOH 3aBHCHMOCTH BBISIBUTH HE YIAJOCh, OJJHAKO MOXKHO CHENATh
BBIBOJI, YTO OOJyHIECHUE MOXKET SBIATHCA 3((EKTUBHBIM CIIOCOOOM OYHCTKH BOJ
0T He()TETIPOTYKTOB.

Xpomarorpaduieckuii aHaJIN3 00pa3oB ITO0Ka3al, 9YTO OCHOBHBIMH KOM-
IIOHEHTaMH B COCTaBe NpUMecH B MHTepBanax obmydenus ot 200 go 500 Br sB-
nsitotes kewoat u tonyon B (I) Bone, a B mpo6e (I1) Tomyon u metan. IIpu 600 u
700 BT nosiBnsttoTcst mapaguHbl: rekcad u aekaH B (I) mpo6e u renran Bo (II). B
CIIEKTpax MOTJIOIICHUS OOJy4EHHBIX 00pa3loB BOABI ObLIM BBHIJEICHBI WHTEH-
CHBHbIE MaKCUMYMBI IIpu A =224 1M B mpo0e (I) u A =222 1M B nipobe (II).

Taxxe m3ydanoch BrnusHue CBY-m3mydeHuss Ha MHKpOQIIOpY aHATU3U-
pyemoii BoApl. MakCUMabHBIH POCT KOJIOHMH MHKPOOPTaHHU3MOB OBLT 3a(hHK-
cuposat npu 200 u 400 Bt B cnyyae npoOsi (I), mpu 300 u 600 BT - ny1st mpoOst
(I). TIpu >TOM HHTEPECHO OTMETHTH, YTO WHTEHCHBHOCTH POCTa MHUKPOOpra-
HU3MOB HE CBS3aHA C CoAepKaHUEM He(TEIPOIyKTOB B BOJIE, TaK IIPH MOIIHO-
ctn m3nydeHus 200 BT nHaOmiomaercss MUHMMalbHOE comepXaHHe HedTerpo-
JOYKTOB M MaKCHUMYyM KOJIOHHH MHKpoopraHusmoB. [Io3Tomy MOXKHO Ipeanosuo-
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JKHTh, 4YTO ONPEACIAIONIIM (PaKTOPOM IJIS )KU3HECIIOCOOHOCTH MHKPOOPTaHU3-
MOB B JIaHHOM CITy4ae SIBJISETCS HIMEHHO BO3JICHCTBHE H3IIy4EHUSI.

Bouto BeIsIBNIEHO, uTO Bo3aelicTBue CBY-m3nmydeHHs Ha KU3HECTIOCOO-
HOCTh MHKPOOPTaHU3MOB HOCHT HEJHHCHHBIN XapakTep. C yBelIHYeHHEM MOII-
HOCTH, TIoclie MakcumyMa tipu 200 Bt, conepkaHue MUKpPOOPTraHU3MOB 3HAYH-
TEJIbHO CHIKAETCs, a 3aTeM CHOBa 3aMeTHO yBenuuuBaetcs (Puc. 1). Kputuue-
CKOH JU1s1 MUKPO(DITOPHI ABJSIETCS MOITHOCTD M3my4eHus 700 Br.

9000
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4000 ~
3000
2000
1000 -

0

KOE/mn

K 200 300 400 500 600 700
MowHocTs, BT

3aBHCHMOCTh KOJIUYECTBA HC(i)TGOKI/ICJ'ISIIOH_IHX MHUKPOOPraHu3MOB OT MOILLIHOCTU U3JTYyUYCHUS.

MOoXHO HpPEeANoIOKHUTh, YTO MEPEUHCICHHBIE U3MEHEHUS CTHUMYJIHPYET
JNIEKTPOMAarHUTHOE M3Iy4YEHUE HETEIIOBBIX MoInHocTed. Kpome ueTtkoro cHu-
KEHHs KOJIMYeCTBa HE(TENPOAYKTOB MPH yBEINYEHHH MOIIHOCTH OOJIydYeHus,
ObUTa BBISBICHA TEHACHIWSA CHIDKCHHS BBDKMBAEMOCTH MHKPOOPTAaHHW3MOB IIPH
9THX e ycnoBuiX. OHaKo B 3TOM cirydae 0nodddexTs! c1abo 3aBUCAT OT 1035
U OIpEeNeNstoTcs, N0-BUIUMOMY, UHbIMU NMapameTpamu CBY usmydenus. Cre-
uuduaHOCTh HetemioBoro aeiictBus CBU-u3nydeHuii onpeiensercs: pe3oHaHC-
HBIM XapaKTEePOM JHEPreTHUECKOH 1 MH()OPMAIIMOHHOM NPHUPOABI U KOH(pOpMa-
LIUOHHBIMH U3MCHEHUSIMU OMOMOJIEKY[6].
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J.A. Jlakpamuopd, 3.A. 3a6poauna, T.N.I'youna

CapatoBcKuil rocyAapCTBEHHbIN TEXHUYECKUH YHUBEPCUTET

O EHKA 3KOJIOI'HYECKOI'O COCTOAHUSA r.CAPATOBA
1O N3BMEHEHHUIO ITAPAMETPOB JINCTBEB
BETULA PENDULA ROTH

B r. CapaToBe — 0lHOM H3 KPYNMHEWIIUX MPOMBIIUICHHBIX EeHTPOB [lo-
BOJDKBS — CYIICCTBYET 3HAYHMTEIIbHAsI BPEMCHHAs M IPOCTPAHCTBCHHAS M3MCH-
YHBOCTb XapPAKTEPUCTHUK 3arps3HEHHS BO3/AyXa, YTO CBSI3aHO C OCOOCHHOCTAMH
reorpa)nIeckoro pacmojoKeHHs ropoAa. B CBA3M C yBeNMYeHHEM aHTPOIO-
TCHHOT'O BO3JICHCTBUSA Bce OoJbIee 3HAYCHUE NMPHOOpETacT OLEHKA COCTOSHUS
cpeabl OOWUTaHUS, B OCHOBE KOTOPOW JIEXKHUT aHAIN3 CTaOMIBHOCTU Pa3BUTHSA
MOILYJISILIUM.

CraOnIbHOCTh PAa3BUTHS XapaKTepPH3yeT CIOCOOHOCTh OpraHW3Ma pa3BH-
BaThCs B OIPEACICHHBIX YCIOBHSAX U SIBISCTCS YYBCTBHUTEIBHBIM HHAUKATOPOM
COCTOSIHMS NPHUPOAHBIX Homyssiuuii. Haubonee KOCTYyNHBIM U MIMPOKO NpHMe-
HSEMBIM METOZOM OIIeHKHM HapyIIeHHS CTaOMIBHOCTH Pa3BHUTHS SBISETCS OII-
peneneHne QIyKTyHPYIOIIeH aCHMMETPHH.

IIpu uccnenoBaHuu PKOJOTHMUECKOM cuTyanuu B r. CapaToBe B KauecTBe
00BEKTOB HaMHU OBIIM BBIOPAHBI yYacCTKH, PAcIOIOKEHHBIC B MECTaX OXKHBJICH-
HOTO TPAHCIIOPTHOTO ABIXCHUS M BOJHM3M KPYITHBIX HPOMBIIUICHHBIX IPEAIPH-
stui (Tadi. ).

UcxonHolt mHpOpManuend ciayXuiu JaHHble «JlOK/IaloB 10 COCTOSHUIO
OC CaparoBckoitf 061acTi» M0 3arpsA3HEHUIO BO3/yXa 3a MOCIEIHNE TSTh JIeT.

[IpoBeneHHBI HAMH WX aHAJIH3 MOKA3al, YTO UMEETCs TCHICHIUS K yBe-
JMYCHUIO KOHIICHTPALUU TpUMecei, 00yCIOBICHHBIX BBHIOPOCAMHU aBTOTpaHC-
nopra (CO, NO,, dhopManbierun), 1 HEKOTOPOMY CHIDKEHHIO KOHIICHTpaLUii
NpuMecel, TOCTYMAIONKMX OT MPOMBINUIEHHBIX npeanpustuil (SO,, NHy, HF,
¢enomn). 1o ocTadpbHBEIM WHTpEIUEHTaM KOHIIEHTPALIUH OCTAJHCh MPAKTHYCCKH
Ha npexHeM yposHe [1].

B xauectBe TecT-00BeKTa It OMOMHINKAIIMK HAMH HCIIONb30Balachk Oe-
pe3a nosucnas (Betula pendula Roth). Coop, ukcanus u n3MepeHus JTUCTOBBIX
IUTACTHHOK JJIS ONIPEICIICHUS BEIMIUHBI (PIyKTYHPYIOIIEH aCHMMETPHHU TIPOBO-
aunch 1o Meroauke E.K.Uncrskosoit [3]. J{ns ananusa ydutsiBanuch Mopgo-
JIOTHYECKUE TIapaMETpPhl JIEBOM U IIPABOM CTOPOH JUCTOBOM IIACTUHKHU.
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Tab6ymua 1
Hccnemyembie yqacTKu

1 rp.Crpouteneii / | mpoesn Ctpouteneit — 3aBoj «Texcreknoy (JIeHHHCKHI paiioH)

11 yin.Paxosa / 2-st CaioBasi - TpaHcropTHbIi y3en (OKTIOpbCKHil paiioH)

Il | yn.lllenxoBuuHast (OKTAOpbCKUii paiioH)

IV | 2-it Kpacnoapmeiickuit Tynuk / np. 50 sner Oxtsaops - OO0 «Kupooit koMOuHAT
(JleHuHCKUi paiioH)

\Y yi1. CokonoBast / yi.AcTpaxaHcKas - TpaHcopTHbIH y3eun (KupoBckuii paiioH)

VI | yn.TankucToB — TpaHcnopTHbli y3en (Kuposckuii paiion)

VII | yn.b.CanoBas /yn.Pabouas - OAO «CapaToBCcKkuii 3aBOJ] aBTOHOMHBIX HCTOYHHUKOB TO-
ka» (PpyH3eHCKHH paiioH)

VIII | JII3 «KymbicHas nosisiHay - mpuropoaHast 30Ha (OKTA0pbCKHid paiioH)

IX | yn.AurtonoBa / yn.JlebeneBa — Kymaua — 30Ha BiusHust TOL — 5 (JlenuHckuii paiion)

X yi. Xomsikosa /yn.Asuna - OO0 «CaparoBoprcuntes» (3aBoICKOil paioH)

XI | yn.Tynbeckasi — TpaHCHOPTHBIH y3en (3aBojCKOM paiioH)

XII | yn.Tennuunas / yn.KoMcoMonbckast — TpaHCTIOPTHBIHN y3en (3aBoACKO# paiioH)

Bennmunny QuykTynpylomeil acHMMeTpUH JUI KaXXIO0TO MapameTpa olle-
HUBAJU TI0 BEIWYHHE OTHOIICHHUS PAa3HOCTH MEXIY IMPOMEpPaMU CJIeBa U CIpaBa
K cyMMe IpoMepoB. B kauecTBe MHTErpaqbHOTO MoKazaTens (GpIyKTyupyromeit
ACHMMETPHH JJIS HCCIIEAYEMO TPpyITEl TapaMeTPOB MCTIOIB30BATACh BEIMYNHA
CPEIHET0 pa3iu4usi MEXIYy CTOpPOHaMH (CpemHss apupMeTHdeckas BeMIMHA
OTHOIICHUSI Pa3HOCTH K CYMME IIPOMEPOB CJICBa M CIIPaBa, OTHECCHHAS K YUCITY
napaMeTpoB (Tabi.2). JIns ompenesneHusi COCTOSIHUSL OKpY’KaloUlel cpenbl uc-
MTOJI30BANIACh IIKana OaIbHON OICHKH CTaOMIBHOCTH pPa3BUTHA Oepessl Io-
BHCJIOH (Tab11.3).

Tabauma 2
Benuunna MHTErpanbHOrO MoKas3aTels (GIyKTyHpyIoIel acCHMMEeTpHU
Ha uccieyeMsix teppuropusx (I1-XII)

Ne nie- BennuuHa MHTErpanbHOro noKasaress

pesa I I 111 I\ \Y VI | vl | VIII | IX X XI | XII

1 0,093 | 0,054 | 0,062 | 0,046 | 0,244 | 0,048 | 0,107 | 0,058 | 0,053 | 0,059 | 0,044 | 0,048

0,068 | 0,041 | 0,054 | 0,066 | 0,166 | 0,039 | 0,082 | 0,021 | 0,054 | 0,02 | 0,043 | 0,033

0,076 | 0,058 | 0,035 | 0,06 | 021 | 0,025 | 0,153 | 0,036 | 0,038 | 0,049 | 0,07 | 0,057

0,097 | 0,042 | 0,045 | 0,047 | 0,155 | 0,042 | 0,085 | 0,079 | 0,016 | 0,068 | 0,044 | 0,038

0,116 | 0,051 | 0,055 | 0,042 | 0,154 | 0,06 | 0,121 | 0,03 | 0,081 | 0,021 | 0,056 | 0,055

0,041 | 0,055 | 0,051 | 0,053 | 0,152 | 0,058 | 0,087 | 0,027 | 0,047 | 0,085 | 0,059 | 0,055

0,056 | 0,058 | 0,043 | 0,034 | 0,16 | 0,043 | 0,165 | 0,017 | 0,047 | 0,062 | 0,043 | 0,043

XN || |W|N

0,073 | 0,046 | 0,042 | 0,042 | 0,141 | 0,046 | 0,093 | 0,038 | 0,066 | 0,148 | 0,054 | 0,048

9 0,083 | 0,044 | 0,044 | 0,056 | 0,165 | 0,059 | 0,098 | 0,03 | 0,027 | 0,041 | 0,048 | 0,077

10 | 0,075 | 0,046 | 0,034 | 0,041 | 0,183 | 0,048 | 0,056 | 0,04 | 0,045 | 0,057 | 0,042 | 0,067

cp3n. | 0,078 | 0,05 [ 0,047 | 0,049 | 0,173 [ 0,047 [ 0,105 | 0,038 | 0,047 [ 0,061 | 0,05 | 0,052

Bannsl 5 4 3 3 5 3 5 1 3 5 4 4

AHanmu3 MOTy4YeHHBIX pe3yIbTaToOB IIOKA3aj, YTO BEIMYHHA (IyKTyH-
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pyromIel aCHMMETPUH JIHUCTOBOH TUIACTUHKH Oepesbl MOBUCION BBIIIE B BEIOOP-
Kax JIICTBEB M3 SKOJIOTHYECKH HEeOJIaronmpusTHBIX paifoHoB T. CapaToBa IO
CPaBHEHHUIO C TPUTOPOJHON 30HOW. DTO CBUAETENHCTBYET O CHIDKEHHH CTa-
OWJIBPHOCTH Pa3BHUTHUS JIPEBECHBIX pacTeHH B ropone. Kak BumHO m3 Tabm. 2,
9KOJIOTHYECKAasl CHTYyalllsi B TOPOJC OLICHMBACTCS HAa ypOBHE 3-5 0aiuioB, 4TO
COOTBETCTBYET HEOIaronpUATHOMY COCTOSHHIO OKpy»karomeil cpensl. Kpuruue-
CKasl 3KOJIOTHYEecKas oO0cTaHOBKa (5 0aJioB) CIIOXKHMIAch, B OCHOBHOM, MECTaX
OXKUBIICHHBIX MarucTpaieil ropoja. B cooTBeTCTBHH C MOTyYCHHBIMH pe3yiIbTa-
TaMH cocTaBieHa kapTa r. CapaToBa ¢ HHTEIpUPOBAaHHOM OLIEHKOM MecT 3arpsi3-
HCHUA.

Tabnuma 3
[Ixana 6ayuIbHOM OLIEHKH CTAOMIIBHOCTH Pa3BHTHS TECT-00bEKTa
BenuduHa uHTErpanbHOro noxasaress Bbamibt
10 0,040 1- ycrnoBHast HOpMa
0,040 -0,044 2
0,045-0,049 3
0,050-0,054 4
Brime 0,054 5 —KpUTHYECKOE COCTOSIHUE OKPYIKAIOLIEeH
cpenbl
Jlutepatypa

1 T'ocynapcTBeHHBIC NOKIAIbI O COCTOSHHH M 00 OXpaHe okpyskatomieil cpensl Capa-
ToBCKOM obnactu. - Caparos, 2004-2008.

2 Kpsoxesa H.I'. Ananmu3 cTaGMIbHOCTH pa3BUTHS Oepe3bl MOBHUCION B YCIOBHUSX XH-
muueckoro 3arpsizHenus. / E.K. Yuctsakosa, B.M. 3axapos / Dxonorus. — 1996. - Ne 6. — C.
441 —444.

N.B. JlannoBa
KonakoBckuii punnan Poccuiickoil MeXTyHapoJHON akageMHH TypH3Ma

IKOJIOTI'O-COIMAJBHBIE ITPOBJIEMbBI PEKPEAIIUOHHOI'O
NCIIOJb30BAHUA MPOMBIINJIEHHBIX PETUOHOB

B ycnoBusix yBenndeHUs! TEMIIOB JKU3HH U BO3PACTaHUS CTPECCOBBIX Ha-
Ipy30K, OpraHu3alys NOJHOLIEHHOTO OT/bIXa HACENEHHs SBJISIETCS BaxKHeHIei
COLIMAIbHO-KOHOMHUYECKOU 3anadyeil. Bo BcEM Mupe mpusHa&Tcs, YTO TypUCT-
CKO-PEKpeallioHHas OTpacib SABIIETCS BeCbMa MPUOBUIBHOM, T.K. 3HAYUTEIBHO
aKTHBU3HMPYET Pa3BUTHE CBSI3aHHBIX C HEW oTpaciell (TpaHcHmopTa, TOPTOBIIH,
CBSI3H, CEJICKOTO XO3SIMCTBA, IPOU3BO/ICTBA TOBAPOB HAPOIHOTO NOTPEOIICHUS U
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Ip.), CIIOCOOCTBYET CO3JIaHHIO HOBBIX PabOYMX MECT M O3IOPOBJICHUIO 3HAYH-
TEJIBbHOI0 KOJIMYECTBA JIFOIEH.

Takum oOpa3zom, skoHOMHUYecKast 3QPEKTUBHOCTD peKpealuu U Typu3Ma
JIOJIKHA OLIEHUBAThCSL:

- IO NPSMBIM 3KOHOMHYECKHM ITOKa3aTesiM - (popMUpOBaHUE WHPpa-
CTPYKTYPBI, CO3/1aHNE HOBBIX PaOOUYUX MECT, MOCTYIUIEHUE «TYPUCTCKUX) JIEHET
B OIOJKET PETHOHOB, CTPaH | T.1I.,

- IT0 KOCBCHHBIM TIOKa3aTeJsIM — CHIDKEHHE 3a00JIeBACMOCTH ¥ ITOBBIIIIE-
HUC JKU3HCHHOW aKTUBHOCTU M PabOTOCIOCOOHOCTH HAacelleHHs (COTrJIacHO Me-
JTUIIMHCKON CTaTUCTHKE - B 3-4 pa3a) B pe3yJbTaTe OTAbIXa HA MPUPOJE, UYTO B
MacmTabax rocyIapcTBa MPUHOCHT 3HAYUTENBHBIN SKOHOMHYECKHH () (eKT.

[IpoOneMbl OpraHM3aliK MOJHOICHHOTO OTIBIXa OCOOCHHO OCTpPBHI IS
PErHOHOB € BHICOKMM MPOMBIIUIEHHBIM U CEIbCKOXO03SIICTBEHHBIM OCBOGHUEM U
BBICOKOH KOHIICHTpAIHel HaCeICHH, YTO O0YCIIOBICHO PSIOM IPHUYNH:

- BBICOKHE aHTPOIIOTCHHBIC HArpy3KH IMPUBOIAT K OBICTPOMY COKpaIle-
HUIO TEPPUTOPUIA, IPUTOJHBIX ISl peKpealuy, U 3HAUUTEIbHOMY YXYALICHHUIO
COCTOSIHHS TIPUPOTHBIX PEKPEAMOHHBIX PECYPCOB;

- C YBEJIMYEHMEM [I0JIM HACEJIEHUS, 3aHATOrO B NPOMBIIUIEHHOM IIPOM3-
BOJICTBE, OTMEYAETCs pE3KOE BO3pACTaHUE CIIPOCca Ha OTIABIX Ha MPUPOJE.

B cBsi3u ¢ 5TUM, BO3HHKAeT HEOOXOIUMOCTh PEUICHHS JBYETUHON 3a7a4H,
a UMEHHO: B YCJIOBHSIX BBICOKOTO aHTPOIIOT€HHOTO Ipecca 00eCeunTh yAOBIIe-
TBOPUTEJIBHOE COCTOSIHUE NPUPOAHBIX PEKPEALMOHHBIX PECYPCOB AJIS MaKCH-
MaJIbHOI'O YJIOBJIETBOPEHUS PEKPEALIIOHHOIO CIpoca.

Crnenyet TakKe OTMETHTh, YTO B MOCIIEIHHUE TOIbI, B PE3yJIbTaTe B3PHIB-
HOTO yBEJMYCHUS KOJIMYECTBO JIMYHOTO aBTOMOTOTPAHCIIOPTA U PE3KOTO YBEIHU-
YeHUST MOOMIIBHOCTH HACENICHHUS, TPAHCIIOPTHAS JOCTYIMHOCTH PEKPEarlMOHHBIX
TEPPUTOPHIA IEPECTACT ObITh IUMUTUPYIOIIUM (QakTopoM. Tak, o pe3ynbraram
coronorudeckoro onpoca B 80-90-e rofpl MPONUIOro CTONETHS JUIS KpaTKo-
BPEMEHHOTO OT/bIXa (OTIBIX «BBIXOIHOTO IHs») MaKCUMAIbHOM cUHMTaniach 2-X
yacoBasi TPaHCIOPTHAas AOCTYMHOCTh pPEKpeallMOHHBIX OOBEKTOB Ha OOIIECT-
BEHHOM TpaHcrnopre. B mocneanue roael 1uist xutened MockoBckoil arnomepa-
[IUU TIOE3]IKM BBIXOJHOTO JTHS HE OTPAHUYMBAIOTCSA 4-5-TH Y4acOBOHM TPaHCIIOPT-
HOM IOCTYNHOCTHIO Ha JINYHOM TPaHCIOPTE.

OO0uien3BecTHO, 4TO Hamboliee TMOMYJIAPCH OTIBIX Ha Oeperax BOIHBIX
00BEKTOB, MOBHIIAIONINX )KUBOMUCHOCTD JaHIIa(Ta U MO3BONSIOMUX PACIIH-
PUTBH CIIEKTP pEKpeallMOHHbIX 3aHATHH. Kak moka3bIBaeT npakTUKa, AJs peKkpea-
LUOHHBIX IIeJICH MCIIONB3YIOTCS BCE BHIBI BOAHBIX OOBEKTOB (MOps, 03€pa, BO-
JOXpaHWINLIA, TIPYIbl, peKd u T.1.). COpoc Ha peKpealnoHHbIe BOJHBIE pecyp-
CBI IIOCTOSTHHO BO3pacTaer.

OpHako, B CBS3M C CYLIECTBEHHBIM H3MEHEHHEM COLMAIbHO-
9KOHOMHYECKOW CUTyallnH, BOIU3HM KPYITHBIX TOPOIOB HAHOOJIee )KUBOITUCHEIC U
LEHHBIE JUIS PEKpPEeallMiOHHOIO HCIIOJIb30BaHUSl MOOEpEkbsi BOJHBIX OOBEKTOB
OTBOJIATCA ITOJT MACCOBOE KOTTEPKHOE M MHIMBHIYAIbHOE CTPOUTENHCTBO. Kak
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MOKa3aJIy HAIlli MCCIIE0BAHUs, HA MHOTUX BOJHBIX 00BEKTaX MpH 3aCTPOiKe HE
COOJIIOAAIOT HE TOJBKO CTAaTYC BOAOOXPAHBIX 30H, KOTOpBIE OBLIM 3HAYUTENBHO
«ype3aHb» B HOBoH penakiuu Bonxoro Kogexca P® [1], HO, B 3HAUNTEIBHOI
CTEIICHH, MCIIONB3YIOT M HEHmocpencTBeHHO OeueBHUK. IlomoOHas curyarms
CJIOKUIIACh, B YACTHOCTH, Ha psne IloAMOCKOBHBIX BOI0EMOB U pek (MBaHBKOB-
CKO€ BOJOXpaHMiMIIe, MOCKBOpEeLKHe BOJOXPAHUININA, BOJOXPAHMINIIA Ka-
Hayia uMeHn MockBbl, yacTu niobepexwnii pex Trepibl, Cozu, ctper u ap.). He-
JOCTYITHOCTh BOJHBIX OOBEKTOB JUII MECTHOTO HAaCEJICHMS M3-3a 3HAUUTEIHHOH
NIPOTSDKEHHOCTH YacTHBIX BIIAJCHUH MPUBOJUT K BO3HUKHOBEHUIO KOH(MIMKT-
HbIX cuTyauuid. [IoMuMo 3TOro, HajaMuue CILIOIIHBIX OIPaXKIE€HUM U OTCYTCTBHE
IIPOTHUBOIOKAPHBIX MOIBE3I0B K BOJE MOBBIIIAET OMACHOCTh M JUIA CaMHX BJIa-
JIeIbIIEB YYaCTKOB.

Y4uThIBas 0340pPaBIUBAIONLYI0 HANPABICHHOCTh PEKPEALMOHHOIO MpU-
POIOTIOIB30BaHMS, OTIPENEIIAIOMINM ISl HETO SBISAETCS 3KOJIOTHIECKOE COCTOS-
HUE TEPPUTOPHI, KOTOPOE M ONpeAenseT € PeKpealuoHHY0 LEeHHOCTb. Jlist
MOJTy4eHUs] OOBEKTHBHOI MH(POPMAINU O COCTOSHUM KOMIOHEHTOB HPHPOABI 1
0 BO3MOXKHOCTH Pa3BHTHS Pa3IMYHBIX BUAOB OT/BIXA II€JIECO00pa3HO MpoBee-
HUE HKOJIOTHYECKOTO ayJUTa PEKPEAlIMOHHBIX TEPPUTOPHI.

[Mpouenypa sxomormgeckoro ayaura (JA) MHUPOKO MPUMEHSETCS B 3apy-
OeXHBIX CTpaHaX II0 BCEM HAIPaBICHUSAM XO3AHCTBEHHOH MAeATEeIbHOCTH,
BKIIIOUasi DA NIPEeInpHUsATHH M OTIEIBHBIX TEXHOJIOTHYECKUX IMPOIECCOB, BOJO-
XO3AHCTBEHHBIX U DHEPrOCHCTEM, TPAHCHOPTHBIX MAarucTpaliedl, MyHUIIMIIAIb-
HBIX 00Opa3oBaHuil, TeppuTopuii u T.4. K coxkaneHuro, B Hamlei cTpaHe HKOJIO-
THYECKUH ayAUT MOKa HE MOJIb3YeTCsl MOMYyIIIPHOCTBIO.

Hamu niponienypa sxosorndeckoro aynuta (9A) UCTIONb3yeTCs TSl TIOTy-
YEHUS HE3aBUCHMOW JOKYMEHTHPOBAaHHOW OLIEHKH PEKPEAllMOHHOIO MOKa3aTels
TeppUTOpUU. DA BKIIIOYAET: aHAIN3 CYLIECTBYIOUIEH aHTPOIOTeHHON Harpy3Ku
II0 Pa3IMYHBIM BUAAM XO3SHCTBEHHOH NESATENBHOCTH; aHANN3 COCTOSHUS KOM-
ITOHEHTOB NIPHPOIHON Cpeibl U JIAHAMAPTOB B MEJIOM UL IeJel peKpeariu 1
TypH3Ma.

Marepuansl 3KOJOTHYECKOTO ayaUTa MO3BOJIAIOT ONTHUMHU3UPOBATH PEK-
peanMoHHOE  TPHUPOJOIOIB30BAHME MO  PA3IMYHBIM  BHAAM  TYPHTCKO-
PEKpEallMOHHBIX 3aHATHUI [2] MyTeM OLIEHKH PEKPEallMOHHOrO MOTEHIHaNa Tep-
putopuil ¢ y4éTOM  PE3UCTEHTHOH  YCTOHUMBOCTM €€  HpPUPOAHO-
teppuropuaibHeix komiiekcoB (IITK). MIMeHHO mpoBeneHHE KOJIOTHYECKOTrO
ayJuTa MO3BOJIET ONPENENIUTD dKOJIOrnueckyto neHHocTs IITK i pasmuansix
BUJIOB OTABIXA.

IToMuMO 3KOIOTHUYECKOH IIEHHOCTH, pEKpealluOHHbIEe Pecypchl (KIuMaTu-
4yecKue, BOJIHBIC, 3eMeJIbHbIC, JICCHBIE U T.1.), KaK H 1000 Ipyroi BUI pecyp-
COB, UIMEIOT CTOMMOCTHOE BBIPaXKEHUE. DKOHOMHYECKAsl OLICHKA PEKPEallHOHHO-
ro pecypca, IOMHUMO O0IIeld CTOMMOCTH, JOJDKHA TAaKXK€ YUUTBHIBATh M €ro Jie-
4e0HO-0310POBUTENILHYIO0 CTOMMOCTh, KOTOPasi B 3HAYUTENBbHON CTENEHU OIpe-
JETISIETCS €TO YKOJIOTHIECKUM COCTOSTHHEM.
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OrmpezienieHne peKpeaioHHOro MOTeHIMAaNa, PaBHO KakK U ()OPMHUPOBAHUE
PaLMOHAIBHON CTPYKTYpBl BUJOB OT[bIXa, BO3MOKHO HAa OCHOBE KOMILIEKCHOM
JKOJIOT0-3KOHOMUYECKON OLEHKU PEKPEALUOHHBIX TEPPUTOPUI, yUUTHIBAIOLIECH
KaK 3KOJIOTHYECKHE, TaK ¥ 3KOHOMUYECKHE (paKTOPBI Pa3BUTHS PEKPEALIMOHHOTO
IIPUPOAONONB30BaHUS.  ABTOPOM  HpeANoXkKeHa  JKCIepTHas  DKOJIOro-
9KOHOMHUYECKas OLleHKa paja pailoHoB TBepckoil 0b61acTH, NpoBeAEHHAS ¢ yué-
TOM KaJaCTPOBON CTOMMOCTH 3€MEJBHBIX YYaCTKOB PEKPEAllMOHHOIO Ha3Haye-
HUSL, 3eMeJIb 0c000 OXPaHSIEMBIX TEPPUTOPHUIL U 3eMelb BOJHOTO (OH/A.

JIutepatypa

1. Boxnslit koznexc Poccuiickorr Meneparmu. — Ne 74 — @3 ot 03.06.2006 (¢ M3MEHEHUAMUI
Ha 19 mrons 2007 roxa)

2. Jlanuosa M.B. DxoHOMHUecKast OLEHKA PEKPEALIOHHbIX TEPPUTOPUI KaK 00BEKTOB HKO-
noruyeckoro ayaura / U.B. Jlanmosa, F0.0. Cunmosa // I'mobanu3aist, HOBasi SKOHOMHKA H
okpy>xaromas cpezna. [IpoGiems! obmiecTBa 1 OM3HECa HA IMYyTH K YCTOHYMBOMY Pa3BUTHIO. —
Marepuansl CenpMoil MeXIyHapoIHOH KOHGepeHuuHn Poccuiickoro oblecTBa KOIOrHYe-
ckoit sxoHomuku. — CI16: CIII'Y. —2005. - C. 176 — 177.

E.E. Jlanuna

VBaHBKOBCKAs HAYYHO-HUCCIIEA0BATENbCKAs CTAHIINSA
HUBII PAH, r. KonakoBo TBepckoit oOmacTu

3ATPAZHEHUE NMOA3EMHBIX BO/J ITPU DKCIVIYATALIUHN
KPYIIHBIX BOJJO3ABOPOB (HA IIPUMEPE r. TBEPbH)

OpnHolt 13 Haubosee OCTPBIX MPOOIEM TOPOJICKUX arloMepanuil SBIseTCs
Ka4eCcTBO BOJHBIX OOBEKTOB — MCTOYHHKOB IMHUTHEBOTO BOJOCHAOXKEHHS Hace-
neHus (pOJHUKOB, apTE3UAaHCKUX CKBAYKHH, MOBEPXHOCTHBIX BOJAOEMOB U BOJO-
TokoB). C pOCTOM TEXHOTCHHOW HArpy3KH pacTeT PUCK YXYALICHUS KadecTBa
IUTHEBBIX BOJ OJAHOBPEMEHHO C MCTOIIEHHEM 3KCILIYyaTUPYEMbIX BOJOHOCHBIX
TOPU30HTOB.

Ob6nactHoil ropoa TBepb, KpyNHBIN UHIYCTPUAIBHBIN LEHTP C MOYTH I0-
JIyMHUTHOHHBIM HACEICHHEM, 3aHMMAeT ILIomab 152,2 km”. OCHOBHBIE OTpac-
JI1 DKOHOMMKH IpPEACTaBJIEHbl MHUIIEBOM, JIETKOH, MAIIMHOCTPOUTEIBHOM, XH-
MHYECKOH U 3JICKTPO3HEPTEeTHYECKOI POMBIIUICHHOCTEIO. ['opoxt cTouT Ha Oe-
perax pex Boaru, Teepua u Thmaka, Ha 3amnaje BepXHEBOJDKCKON HH3MHBIL,
KJIMMAT 37IeCh yMEPEHHO-KOHTHHEHTANBHBIN, KOJTMYECTBO OCAIKOB 3a roj boiee
4eM Ha TpeTh NpeBblaeT ucnapenue. Kpome TBepH, B HoKknage paccMOTPEHBI
ropona PxeB u KonakoBo, BojocHaOXeHHE KOTOPBIX TaKKe OCHOBAHO Ha IOJ-
3eMHBIX Bojax. IHTepecHO cpaBHUTH KayecTBO MOA3EMHBIX BoJ TBepu, Pxepa
n KoHakoBO, MOCKOJIBKY [1Ba IOCIEIHUX OTHOCSTCS IO I'PaJOCTPOUTENbHOU
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Kimaccupukanuu K ManbsiM (¢ HacelaeHuem a0 50 Teic. 4yenoBek). B KonakoBo
pacnonaraercs kpynHas [ POC, B PsxeBe aHTponoreHHas Harpy3ka OTHOCUTENb-
HO MuHMManbHa. ['opona pacnonoxeHsl B Oacceitne Bepxueit Bonru, B Trep-
CKOM 001acTH.

Bacceitn Bepxueit Bosrn 3aHuMaeT 3anaHblii M ceBEpO-3anagHbIid CKIIO-
Hbl 110IMOCKOBHOI CHMHEKJIN3bl, B OCHOBAaHUU KOTOPOIl 3ajeraeT KpucTrauinye-
ckuii pyrmamenT. Ero moBepXHOCTB MOrpy»aercs B mpeeinax oacceifHa ¢ 3amna-
Jla Ha BOCTOK U IOT0-BOCTOK. B reonmormyeckom ctpoeHHN OacceiiHa IpUHUMAIOT
ydacTue KeMOpHICKHE, IeBOHCKHE, KAMEHHOYTOJIBHBIC, TIEPMCKHE, IOPCKUE, Me-
JIOBBIE U YETBEPTHUHBIE OTJIOKEHUSI. OCOOEHHOCTHIO T€0JIOTUYECKOTO CTPOSHUS
TEPPUTOPHUH SBIIAETCA TOCIEAOBATEIFHOE HapalllMBaHUE MOJIHOTHI paspesa J0-
YETBEPTUYHBIX 00pa3oBaHHN K BOCTOKY. FOpCKHE OTIOXKCHUS TMOSBISIOTCS
TOJBKO B mpenenax camoil Teepu. B cnararomux I1oIMOCKOBHYIO CHUHEKIU3Y
OTJIOXKCHMSIX 3aKIFOYEHBl Pa3JIMYHBIE TOJ3EMHbIE BOJbl, HEPABHOIEHHBIE II0
CBOMM TOTPEOUTEIHLCKAM XapaKTePUCTHKAM. B CHIIy JIyYITMX Ka4ecTB OCHOB-
HYIO pOJIb B BOJIOCHA0KCHUY UTPAIOT HAMOPHBIC BOABI kapOoHa. B Tabx. 1 mpu-
BEJICHBl OCHOBHBIE AKCILUTyaTHPyeMbIe BOJIOHOCHBIE Topu3oHTHI (BI'), ux reosno-

THYECKHE MHIEKCHI U BEJIMIWHBI BoJooTOO0pa [1].
Tabuuma 1
XapakTeprCTHKH 3KCIUTyaTHPYEMbIX BOJOHOCHBIX TOPU30HTOB KapOoHa

Bonozabop Bo/10HOCHBIH TOPH30HT Wunexc O160p, Thic. M/cyT

r. PxeB KalIMPCKUii, TPOTBUHCKHUH Caks ,Cipr 6.11

r. TBeph MIPOTBUHCKHMA, KACUMOBCKHUIA, Cipr, Csksm, 147.1
MO0JIBCKO-MAYKOBCKUAN Copd-me

r. Konakoso Kis135MUHCKO-aCcCENbCKUM, Cskl-Pja, Csksm 35.6
KaCHMOBCKHH

Jnsa BogocHabxenus TBepu SKcIuTyaTHpyroTcst 3 Bomo3abopa (Teepen-
ki, MeqHOBCKMI M 0OIIeropoAckoi) ¢ obmum Bogoorbopom 147,1 ThIc.
M/CyTKH. B pesy/bTaTe SKCIUTyaTAllHH KOMILIEKCA HA TEPPUTOPHH rOpoja 00-
pa3oBanace NENPECCHOHHAs BOPOHKA C aOCONIOTHBIMH OTMETKaMU YPOBHS B
neHTpanbHo# yactu 10 90-100 M, B To BpeMs Kak Ha mnepu)epuu BOPOHKHU Jie-
npeccuu oM Haxonarcs B npenenax 130-135 m [2].Ha teppuropun Tseperkoro
u MeIHOBCKOTO BOJ03a00POB TakKe OOpa30BANNCh 3HAYHTEIBHBIC BOPOHKH
JICTIPECCUH, BBITSHYThIC BIOJb peku TBeplbl. TeopeTHueckw B STOM Cilydae
YPOBHU BOJIBI B CKBKMHAX MOTYT YCTaHOBUTHCSI HI)KE YPOBHS TPYHTOBBIX BOJI.
Torma BOSHHKAIOT yCIOBHUS JJIS OCTYIUICHHS 3arpsi3HEHHBIX TPYHTOBBIX M TIO-
BEPXHOCTHBIX BOJ B OCHOBHOH MNHUTHEBOW TOPH30HT. lMerorimecs NaHHBIE,
[peJICTaBICHHBIC B Ta0J. 2, MO3BOJSIOT MPOCICAUTH TPaHC(HOPMALIUIO KadecTBa
BOJI BEpXHET0 KapOOHa 32 MHOTOJIETHUH mepuoy [3].
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Tabmmma 2
N3menenne xumideckoro coctasa (o Kyprioy) Hamoprsix Box kapooHa (1970-2008)

T'opon BI 1970 - 1971* 2007 - 2008

Pxes Ci M 063 HCO367 SO422CI11/Ca42Mg38 | M 36
HCO036650418C116/Ca64Mg33

TBepb Ci+C, | Mysi HCO38450410/Ca44Mgd0Nall | M (45 HCO386/Ca53Mg42

Konakogo | C; M (45 HCO397/Ca60Mg35 M o4, HCO398/Ca61Mg30

*13]

W3 Tabn. 2 BUIHO, 9TO COCTaB BOA KapOOHA B MAJIBIX TOPOJax MpaKTHye-
CKHM He u3MeHuics. B TBepu cocTaB MUTHEBBIX BOJ, HECKOJIBKO YXYALIMICS: CO-
nepxxanue N-NH, yBemuumnocs moutu B ABa pa3a, N-NO; - uHOrga Ha mnops-
JIOK, U3peaKa Bojia IIaXHET CEPOBOIOPOIOM, OJHAKO B IEJIOM MX Ka4eCTBO COOT-
BercTtByeT TpeboanmsmM ['OCTa. Hanbonpmme m3menenns ¢ 1970 roma mpe-
TepIeny NOBEPXHOCTHBIE BOABI PeK, MPOTEKaoMuX B 4yepTe ropoaa. Eciu Bona
B ycTbe p. Tomaku nerom 1971 umena HCO; Ca-Mg cocras, To setom 2008
TUT peYHbIX BoJ 37ech uaMeHmics Ha HCO;-SO4 Ca-Mg; B peuHbIxX Bogax 00-
HapyKUBAIOTCSI HEPTEIPOLYKTHI, (PEHOIIBI M TSDKEIIBIC METAIIBI B KOHIICHTpalH-
six 3HaunTenbHO Beitie [1/IK.

OTHOCHTENBHOE TIOCTOSIHCTBO COCTaBa BOJ KapOOHA CBA3aHO, BO-NIEPBBIX,
C TeM, 4TO 00JIacTh MX MUTAHUS PACIIONIOKEHA K 3amaxy oT I. Tepu, mpakTude-
CKM Ha (DOHOBBIX TEPPUTOPHAX. B MeHbIIEH cTeneHn MMTaHue CBSI3aHO C MPUTO-
KOM U3 p. Bonru, yepes pa3MbIBbl U «OKHa» B BOJOYIIOPHOM FOPCKOIl TOJILE, 32
CUeT TEepeTeKaHUs W3 YETBEPTHUYHBIX OTJIOXKEHHH. Bo-BTOpHIX, 3aHMMaemas
TBepbto Tepputopuss B cyOMEpHAMOHAIBLHOM HAIlPaBICHWH pa3JielicHa Ha JBE
YacTH — Ha 3amajie YeTBEPTUYHBbIE OTIO0XKEHHs, B COCTaBE€ KOTOPBIX MPUCYTCT-
BYIOT IIOKPOBHBIE CYIJIMHKH, 3aJ€raloT HEMOCPEJCTBEHHO Ha M3BECTHIKAX Kap-
00Ha, a Ha BOCTOKE M3BECTHSKH IEPEKPHITH CIa0ONMPOHUIIAEMON TOJIIEH Fop-
ckuX ruH. CyTJIMHKY U TIMHBI XOPOLIO 3aIIUINAI0T BOJOHOCHBIE TOPU30HTEI OT
IIPOHUKHOBEHUS CBEPXY 3arps3HAIOLMX BemiecTB. ONHAKO, XOTS KauyecTBO U3-
BJIEKAEMBIX TTO/I3EMHBIX BOJBI XOpOIIIee, H3HOC BOJOIPOBOAHBIX TPYO MPOBOIH-
pyeT HomnagaHue K MOTPEOUTEI0 XJIONBEB PXKaBUMHBI, TIO3TOMY JKHUTEIN TOPO-
JIOB BOZLy JJIsl TUTHEBBIX HYXJ 4acTo 0epyT u3 poxHukos. I1o cBoemy cocraBy B
HUX MPeo0JIafaloT BOJBI IPECHbIC, HEUTpaIbHBIE JINOO cIadoIIeI0YHbIe, B OC-
HoBHOM HCO; - Ca - Mg tumna. Ha puc. 1, 2 npeacTaBieHsl KpUBBIE COEpIKa-
HUS 00IIero Xele3a M XJIOPHIOB B UCTOYHMKAX BOJOCHAOXKEHMS HCCIIEHOBAH-
HBIX TOpOJOB. 113 pUCYHKOB XOPOIIO BUAHO, YTO HETMOCPEACTBEHHO B Mpeaenax
TOPOJACKUX TEPPUTOPUIL BOABI POAHUKOB HAaMEHEE 3aIUIICHBI OT 3arpsA3HCHHUS.
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Pxes Teepb KoHakoBo
Appec npo6bi

Puc. 1. Copmepxanue Feo, B Hamopusix, Puc. 2. Comepxanme ClI° B HamopHbIX,
POIHUKOBBIX U BOJDKCKUX Bopax, VII. 2007. POIHMKOBBIX M BOJDKCKHX  BOJaX,
VIIL.2007.
VYcnoBHble 0003HAUEHHMS: CKB — CKBKMHA; BIXP — BOJOXPAHIIIHIIEC

Taxum 06pa3oM, HECMOTPsI Ha BBICOKHI YPOBEHb aHTPOIIOTEHHON Harpys-
KH ¥ OoJbIne 00BEMBI H3BJIEKACMbIX MOJ3EMHBIX BOJ, B TBepH TeXHOT€HHOE
3arpsi3HEHHE HKCIUTyaTHPYEMBIX BOJ KapOoHa HaOmomaercs penko. CocTosiHuE
MOBEPXHOCTHBIX BOJ PEK, MPOTEKAIOIUX B 4YepTe ropoja, U POAHUKOB 3a MO-
CJIEJHUE IECATUIETHS 3HAUUTENIBHO YXYIIIWIOCh. Y CTaHOBIEHO, YTO B IUThE-
BBIX Topu30HTax kapbona B Taepw, PxeBe n KonakoBo 3a mocnenHue necstu-
JeTUsl BO3POCIIO COAEp KaHHe COeAMHEHNI N, 0JHAKO B 1I€JIOM KaueCTBO MUThE-
BBIX HAaMIOPHBIX BOJ OCTA€TCs YAOBIETBOPUTEIbHBIM.

Jlureparypa

1. Jloxmaa 06 MCHONB30BaHUK MPUPOIHBIX PECYPCOB M COCTOSIHHSI OKPYIKaroIIen cpe-
1s1 Teepckoit obmactu B 2000 roxy. Teeps, 2001. — 269 c.

2. AxmetneBa H.I1. Dkonorunveckoe cCOCTOsIHUE TPUPOIHBIX BOJ BoAocObopa MBaHb-
KOBCKOTO BOJOXPaHWIHIIA M IIyTH MO COKpalleHnio ux 3arpsiHeHws. / E.E.Jlanmna, M.B.
Jlona, M.: U3n-Bo JIKH, 2008.— 223 c.

3. Kpacunnesa B.B. ®opmupoBaHne MHHEpaIbHOrO cocTraBa pedHbIX Box. / H.IL
Kysbpmuna, M.M. CensBun. M.: Hayka, 1977. - 176 c.

I'.B. JlookoBa
CapatoBCcKuil rocyAapCTBEHHbI TEXHUYECKHI YHUBEPCUTET

OCOBEHHOCTHU JEHCTBUA COJIEHN TAXKEJBIX METAJJIOB
HA PACKY MAJIYIO (L. MINOR)

ExeromHo B MpUpOIHBIE BOJOEMBI MOCTYIIAET OTPOMHOE KOJIMYECTBO pas-
JIUYHBIX XAMHYECKHUX BEIIECTB, 3HAUNTEbHAS YaCTh KOTOPBIX OTHOCHTCS K CO-
€JIMHEHUSM TSDKENBIX METaJUIOB. MHOTHE TsDKETble METaJUIbl, SBISISICH HEOOXO-
JUMBIMHU SJIEMEHTaMH JJIsl )KUBBIX OPTaHU3MOB, CTAHOBSITCS TOKCHUYHBIMH IIPH
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BBICOKMX KOHIIGHTpalMsAX. B 3TOM ciiydae MpoOUCXOIsT cphiB (pyHKUHWH, Hapy-
LIEHHUE eATEIbHOCTU OTAEIbHBIX OPraHOB MIIM Jake Bcero opranusma. Kpome
TOT0, 0OJIBIIIOE PA3HOOOpA3Ue UCTOYHUKOB 3arps3HEHUs TPeOyeT KOMILIEKCHOTO
ITOIX0/1a K M3YYEHHUIO COBMECTHOTO JICHCTBUS HECKOJIBKIX TSKEIBIX METAIIOB.

Bericiiie BOTHBIC pacTCHHS SIBISIOTCS YYBCTBUTEIBHBIM 3BEHOM OHOTEHI, a
U3MeHEeHHEe UX MOPGODU3NOIOIUIECKUX MPU3HAKOB MO3BOJSIET OICHUTH CTe-
MIeHb TOKCHYHOCTH MIPUCYTCTBYIOIINX XUMHUKATOB.

Lenmpro Hamero WccleTOBaHUS OBUTO M3YYCHHE BIHMSAHUS PAaCTBOPUMBIX
coneit Cu®’, Co”", Ni*', Pb*" Ha muMHAMEKY BBDKMBAEMOCTH, COCTOSHHE pacTe-
HUH, IUHY KOopHeH ruapoduTa L.minor B 3aBUCHMOCTH OT Pa3JIMYHBIX KOHIICH-
TpaIii cojel, B OTACIHHOCTH B IPU UX COBMECTHOM JCHCTBHH.

JJis SKCHIepUMEHTOB OTOMpANIN KHU3HECIIOCOOHBIC PACTEHHS, MMCIOIINE
10 OJIHOW chOPMHPOBAHHOI U OHOIT pa3BUBAIOLIEHCS JIONACTH, OJHOMY KOPHIO
C HETIOBPEXACHHBIM KOPHEBBIM YEXJIMKOM U OJJMHAKOBOU JTMHBI.

B pabore wucmonpzoBamm pactBopel  Cu(CH;COO),, Co(CH;COO0),,
Ni(CH3;COO0),, Pb(CH;COO0), B xonuentpamusax 20,0, 10,0, 5,0, 2,0, 1,0, 0,5,
0,25, 0,125, 0,06 mr/mn, a Tak)Ke CMEIIaHHBIE PACTBOPBI YETHIPEX COJIEH B TEX KE
KOHIeHTpanusaxX. OTBITH IIPOBOIIIIN B TPEX MOBTOPHOCTAX. B KaXIyl0 eMKOCTh
C TECTUPYEMBIM PacTBOPOM MoMermaiy mo 10 sk3eMIusipoB psicku Manoii. Kon-
TPOJIbHBIE 00pa3lbl KyIbTUBUPOBAJIH B OTCTOSIHHON BOJOMIPOBOIHOM BOJE.

Pe3ynbTaThl 9KCIIEPIMEHTOB TIOKA3alld, YTO B PACTBOpPAX aleTaToB MEIH,
KobOaxpTa, HUKENI, CBUHIA, a TaKKe B KOMOMHHPOBAaHHBIX PAacTBOpax coJiei B
koHneHtpanusmu 20,0, 10,0, 5,0 mr/n L. minor Ha 7-8 cyTku morubia, 4to
CBUJICTEIHCTBOBAIO 00 OCTPOM TOKCHYHOCTH HCCIENyeMbIX pacTBOpoB. [1oaTo-
My B JaJbHEUIIEM ISl ONpeeNieH ] XPOHUIECKOW TOKCHIHOCTH HOHOB METall-
JIOB HAaMH HCITOJIb30BAMCH PACTBOPHI B KOHIICHTpanusax oT 2,0 g0 0,06 mr/m.

AHanu3 TMOJNyYeHHBIX JAHHBIX IOKa3aj, 4TO HCCIEAyeMble pPacTBOPHI
aleTaToOB TSKEIBIX METAIJIOB MPOSBUWIIM HHTUOUpYIOIee AeiCTBUE HA TUHAMU-
Ky YHCJICHHOCTH TeCT-00BEKTA IO CPABHEHUIO C KOHTPOJIEM.

B pactBopax coneit Cu* B koHueHTpanuu 1,0, 0,125 mr/m, Co*" - 2,00,
1,00, 0,5, 0,125 mr/m, Ni** u Pb*" - 2,00 mr/n 3a()MKCHPOBAHO YMEHBIIICHHE KO-
JUYECTBA PACKU MO CPABHEHUIO C KOHTPOJEM. B OCTaNIbHBIX TECTHPYEMBIX pac-
TBOpaxX OTMEYEH HEe3HAYHTENBHBIA POCT YUCICHHOCTH, IPH 3TOM HaHOOIbIIee
KOJIMYECTBO PACKH 3a(UKCHPOBAHO B KOMOMHHUPOBAHHOM PAacTBOPE M B PACTBO-
pe aerata Meid B KOHIIGHTPAIIUK 2 MI/II.

HeratuBHOE neficTBHE TSHKEIBIX METAJUIOB MPOSIBUIIOCH TaKKe B M3MEHE-
HUM [BETa JUCTENOB L. minor. Tak, n3MEHEHUE LBETa C 3€JCHOrO Ha Cepo-
roiy0oii OTMEYEHO IS PACTBOPOB alleTaTa MW U KOMOMHUPOBAHHBIX PACTBO-
POB coJiell BO BCEX TECTUPYEMBIX KOHIEHTpAIMsIX Ha 3-7 J€Hb U COXPaHUIOCH
JI0 KOHIIA OTIBITOB.

B pactBOpax ameraTtoB koOanbTa W HUKENs psCKAa M3MEHHIA LBET Ha
0JIeJHO-3€JICHBII B TeUeHUe NEepBbIX 7 AHEH npyu KoHueHTpauusax 2,0 u 1,0 mr/m,
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B PAaCTBOPAX C MEHBIINM COJICPKAHUEM MOHOB METAJIOB 3TOT IPOLECC MpoTe-
KaJl MeJlJICHHEee Ha MPOTSHKEHUH BCEeX JTHEH HaOMI0IeHusI.

M3MmeHeHune 1BETA JIMCTEIOB PSICKH, HHKYOMPOBAaHHON B pacTBOpax are-
TaTa CBUHIIA, TPOMCXOJUIIO HEPABHOMEPHO M 3HAYHMTEIBHO MEJJICHHEE, YeM B
MPUCYTCTBHU JPYTUX COJICH, B TeUeHHE CeMHU THEH obecrBeTmiochk okomo 20%
IJI0Iaau JIucTenoB. B pactBopax Pb* B koHueHTpanusax ot 2,00 go 0,25 mr/n
OTMEYCHO IOJIHOE PACCOCTUHCHUE JIMCTECIIOB U M3MEHEHHE MX IIBETa Ha MOJIOY-
HO-0€JIBIH, 3eJICHBIMH OCTAIIUCh TOJBKO TOYKU POCTA.

OGpasibl pSCKH, MOMeIIeHHble B pacTBop Pb”" B kommentpamuu 0,06
MI/JI, COXpaHWIN SPKO-3€JEHYI0 OKPacKy 10 KOHIA SKCIIEPUMEHTOB, a TaKXkKe
3aMETHO YBEJIIMIWIUCH B pa3Mepax.

JuHa KopHE# TecT-00bEeKTOB Ha MPOTSHKEHIH BCETO OMBITa BapbUpoBalia
B npezenax ot 0,5 10 1 cM Bo Bcex TeCTUPYEMbIX pacTBOpax.

B pesynbTare mpoBeneHHBIX UCCIEIOBAHUI U aHAIHM3a TOJYYSHHBIX JTaH-
HBIX MOXKHO CJIeJIaTh CJICIYIONIUE BHIBOIBI:

- TPOTECTUPOBAHHBIC PACTBOPHI AlETaTOB MEIH, KOOajIbTa, HHUKEIS H
CBUHIIA BO BCEX KOHIEHTPAIMIX 00JIaaf0T TOKCHYECKUM JIEHCTBHEM, UTO TPO-
SIBJIIETCS. B 3aMEJJICHUM POCTA U BETETATHBHOTO Pa3MHOXKEHUSI PSICKU MajoH, B
€€ HU3KOM BBIKHBAEMOCTH;

- pscka mainasi 00JaaeT BBICOKOW UyBCTBUTEIBHOCTBIO K IEHCTBHIO TOK-
CUKaHTOB, TaK Kak ObICTPO pearupyer Ha MPUCYTCTBUE HOHOB METAIJIOB B CPEJIe
B KOHIICHTPAIMOHHOM Juarma3oHe oT 2,00 mgo 0,06 Mr/m 1 MOXET OBITh UCIIOJb-
30BaHa TPH TECTUPOBAHUH MPUPOIHBIX M CTOYHBIX BOJ, 3arpsA3HCHHBIX TsDKE-
JILIMH METaJIJIaMH.

H.B. Jloramosa', 11.B. Hozlnyﬁﬂaﬂz, HN.H. .JIyueBnql, T.B. Boasinosa'

'CapaTOBCKI/Iﬁ roCcyJapCTBEHHbBIH MEAUIIMHCKUN YHUBEPCUTET
2 CapartoBckuil rocyapcTBeHHBIH arpapHblil yHuBepcutera uM. H.W. BaBunosa

IKOJIOI'HYECKASI OHEHKA 3®@®EKTUBHOCTH OYUCTKHU
IIUTBEBOU BOJbI, COAEP)KAIIEU BUCYETBEPTUYHBIE
AMMOHMUEBBIE COJIX U TPOAYKTHI UX TPAHCOOPMALINN

BucuerBepTianbie aMmmonueBbie conu (BAC) OTHOCATCS K TpyIIe KaTH-
onnbix [TAB, nekapcTBeHHbIE (OPMBI KOTOPBIX LIMPOKO HCIOJB3YIOTCS JUIs
IPOoQMIIAKTHYECKON M BBIHYKJICHHOH NE3MH(PEKIUH B MEIULMHCKON NPAaKTHUKE
u BetepuHapuu. [Ipu coBpeMeHHOH TEHAEHINH K YBEIUYCHUIO IPOU3BOACTBA U
npumeHeHus [TAB, koHTaMHHAIMA 3TUMH IETEPreHTAMU OKPYKaIOIIEH Cpembl,
U B TIEPBYIO O4Epelb BOJOEMOB, C KaX/IbIM T'0JIOM HapacTaeT.

B 37011 cBsA3M LeNbI0 HAcTOSIIEH paboThl SIBUIACh CPAaBHUTEIBHAS YKOJIO-
ruyeckas omeHka spdextuBHOCTH OumMcTKH BoAgsl 0T BAC M TpOOyKTOB WX
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TpaHC(OpMAIMU 1O OOIIEIPUHATON METOIUKE H IO ONTUMAJIbHON TEXHOJOTH-
yeckoil cxeme. [l MccneqoBaHUM MCNONb30BAIM IUCTUIUIMPOBAHHYIO, BOJIO-
MIPOBOJHYIO, NIPYAOBYI0 M apTe3naHCKyio Bomy. IIpoBoamny KOMIUIEKCHBIE ca-
HUTAPHO-PKOJIOTHYECCKHE MCCIICIOBaHMS Ha J1abopaTOpHOI MOJENH BOJOOYHCT-
HBIX COOPYXEHHUI B YCIOBUAX, MAKCUMAJILHO MPUOIMKEHHBIX K €CTECTBEHHBIM.
KoHTamMHHAIMI0O MOJENUPOBANH IpenapaTaMu «rioTeke» U ATM, KoTopsle
IIMPOKO MCHONB3YIOTCA B BUAE PACTBOPOB JJISI OOMBIBA, OOPBI3THBAHUS H OIIPHI-
CKUBAHUS, YUCTKHA U JC3WH(PEKINN TMOMENICHNH, TPAHCIIOPTHBIX CPEACTB, 000-
pyZlOBaHMs, UHCTPYMEHTOB U T.[I.

IIpoBeneHHbIE MCCIEIOBAHUS MOKA3alH, YTO OOIIEHNPUHATHIN KOMOHHHU-
POBaHHEIA METO] BOJOMIOATOTOBKH HE TO3BOJIAET S (EKTHBHO YIAIATh IIPHMe-
cu BAC u momydars BOAY C YJOBJIETBOPUTEIBHBIMU OPraHOJENTUYECKUMHU
CBONCTBaMHU. YCTaHOBIICHO, YTO OTCTaHBaHUE, SBILSICH YACThIO OOIIEH TeXHO-
JIOTHYECKOH CXeMBI (KOaryysinus + OTCTanBaHHE), HE IPUBOIMIIO K 3HAYUTEIIb-
HOMY YMEHBIUICHUIO KOHIEHTpauuid KatuoHHBIX [IAB. ®unprpanus uepes
KBapIIEBBII MECOK U MecuaHble (IBTPHI OKa3alach Takke Maod((eKTHBHOM.
IToxa3aHa BeICOKas COPOLMOHHASA CIIOCOOHOCT B OTHOMEHHN BAC pa3imnaHbIX
yTIeH, TPUMEHSIOMNXCS B MIPAKTUKE OYMCTKH BOIBI. JOMOTHHUTENEHOE BBEAE-
HUE B OOMICHPUHATYIO CXEMY aKTHBHBIX YIJICH W O30HHPOBAHHS OOCCIICUMIIO
Oosiee BBICOKYIO DKOJIOTHYECKYIO 3()(EKTHBHOCTh OYMCTKH BOABL. YUHTHIBAs
BO3MOXXHOCTh HQJIMYUS B BOJE OCTATOYHBIX KONWYECTB MPOIYKTOB TpaHchoOp-
maruu BAC, oOpasyromuxcsi B Mpolecce peareHTHOH 00pabOTKH, W OrpaHu-
YeHHBIC BO3MOKHOCTH MPSMBIX aHATUTHYSCKUX UCCIICIOBaHUMA, OBUIH MPOBE/Ie-
HBI HKCIIEPUMEHTHI M0 AKOJIOTHYECKOMY M3Y4EHHIO Oe3BPEAHOCTH BOABI B XPO-
HHUYECKOM CAHHUTAPHO-TOKCHKOJIOTHYECKOM OIBITE JINTEIBHOCTHIO MIECTh Me-
csmeB. [1okazaHo, 9TO KPBICHL, TIOTy4YaBIINE HA MPOTSHKSHUH BCETO OIBITA 00pa-
0OTaHHYIO0 BOAY, 10 CBOEMY BHEIIHEMY BHY, HOBEICHHUIO, IOKa3aTelsM (Gu-
3MOJIOTHYECKOTO COCTOSHHSI CHCTEM M OPTaHOB, HE OTIMYAINCh OT KOHTPOJb-
HBIX. [10 OKOHUaHMH XPOHHYECKOTO CaHWTaPHO-TOKCHKOJIOTHYECKOTO IKCIIepH-
MeHTa OBLIH IPOBEICHBI ITATOMOP(OIOTUICSCKUE, TUCTOJIOTHUECKIE ¥ THCTOXH-
MUYECKHE UCCIIEI0OBAHUS BHYTPEHHUX OPraHOB KUBOTHBIX, B KOTOPBIX TaKXkKe HE
OBUTH BBLIBIJICHBI JIOCTOBEPHBIC OTIIMYHS.

Takum obOpazom, Boga, 00paboOTaHHAs MO YCOBEPIICHCTBOBAHHON TEXHO-
JIOTHYECKOH cxeme, HE COAEPIKUT BPEIHBIX BEILECTB OMACHBIX IS 310pPOBbS,
OKa3bIBAIOINX HEOIArOMpUATHOE BIUSHHUE HA CHCTEMBI U (DYHKIUH OpPraHu3Ma,
1 COOTBETCTBYET TPEOOBAHHUAM CTaHIAPTOB.
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E.A. Jlymaii, B.B. Maptsinos, U.H. Jlapun, H.B. EmesnbsinoBa,
B.A. ’Kupnos, C.M. 3axapos

OI'Y «I'ocynapcTBEeHHBIN HAYYHO-UCCIIEIOBATEIHCKUNA HHCTUTYT
MPOMEBIIIUICHHOH SKoorumy», T. CapaTtoB

PE3YJIbTATBI DKOTOKCUKOJOI'MYECKHUX I/ICC.JIEI[OBAHH?I
IMPAPOJHBIX SKOCUCTEM (BOJAbI 1 JOHHBIX OTJIOKEHNUN)
B PAMOHE PACITOJIO)KEHUS BAJJAKOBCKOM A3C

BopHBIE KOMITOHEHTHI IPHPOJHOI cpensl (TIOBEPXHOCTHBIE BOIBI M JIOH-
HBIC OTJIOXKCHUS) SIBIIOTCS, C OAHOW CTOPOHBI, OJMHUMH H3 CaMbIX WH(pOpMa-
TUBHBIX B JII000I 3KOCcUCTEME (ITOCKOJIBKY 00IaJal0T CHOCOOHOCTBIO HE TOIBKO
BOCHPUHUMATh, HO M HAKAIUIMBAaTh Pa3MYHbIC 3arps3HSIONIME BEIIECTBA), a C
JpYyrofl — OMUHUMH M3 CAMBIX BaXKHBIX C TOUKU 3PCHUS BEICHHS X03HCTBEHHOM
JESTEIbHOCTH, TO3TOMY TpOoOJieMa OLIEHKH M MPOTHO3HPOBAHHSA MX KadecTBa
BCer/ia SIBJSIETCSl aKTyallbHOM, B TOM YHCIIE U B paiioHax pacroioxeHust ADC.

B cB#131 € 3THM 1IENBIO IAHHOH pabOTHI SBISUIOCH TPOBEICHIE MOHUTOPUHIA
MTOBEPXHOCTHBIX BOJ WM JIOHHBIX OTJIIOKCHHH B paifoHe pacmonoxeHus bamakos-
ckoif ADC U oIleHKa UX COCTOSHHUS IO pe3ybTaTaM OMONOTMYEeCKHX HCCIeA0Ba-
Huil (OMOTECTHPOBAHKE).

TecT-00BEKTH — OpPraHU3MBI, C M3BECTHOH CTENEHBIO NMPUOIIKEHHS Iafo-
7 KOJMIMYECTBEHHYIO OLICHKY YPOBHS TOKCHYHOCTH CPEbL, B KOTOPYIO OHU OBLTH
momereHbl. Habop cTaHAapTHBIX METOMOB, PEriIaMEHTHPOBAHHBIX HOPMATHBHBI-
MU JOKyMEHTaMH (METOAWKaMH OWOTECTUPOBAHMUS), OIPEAEISIeT CIEAYIOIIUe
TecT-00BEKTHI, IO KOTOPHIM HEOOXOANMO IPOBOAUTE OIPE/ICNICHHE TOKCHYHOCTH
TeX WIM WHBIX cpex: uHpysopust tydenska (Paramecium caudatum), nadHuu
(Daphnia magna; Ceriodaphnia affinis), TOMIHECIIEHTHbIE OaKTEpUU U BOJOPOC-
mu (Scenedesmus quadricauda; Chlorella vulgaris).

B mporecce mpoBeneHus HCCIICAOBaHUN Kaxaas mpoba MpOXOIuia Tec-
TUPOBaHUE HAa Tpex TecT-o0bekTax: AabHuAX (Daphnia magna), BOgOpoCsx
(Scenedesmus quadricauda) n uady3zopusix (Paramecium caudatum).

OcHoBHBIC TPeOOBAaHUS K MOHHUTOPUHTY BOJ (POPMYITHPYIOTCS B TpOTrpaMMe
€ro mpoBeeHus, (OPMUPOBAHUE KOTOPOH OXBATHIBACT PA3IIMYHBIC ACIIEKThHl HAYYHO-
MPAKTHYECKOM NICSITEIbHOCTH, CBSI3aHHBIC C MPOSKTHPOBAHHEM HH(OPMAIIMOHHO-
HM3MEPUTETBHON CeTH (CHCTEMBI IPpoO00TOOpa), TUIAHMPOBAHKEM TIPOO0OTOOpPA, OT-
60opoM TPo0 M MX MOCIECIYIOINM Ja0OpaTOPHBIM aHAU30M 10 0OOCHOBAaHHOMY
nepeuHto 3B, 00paboTkoii pe3ynbTaToB mpoboaHanm3a: uneHTudukameil napop-
MalOHHOW MOJIeT 00BEKTa MOHUTOPUHIA U OLIEHKOM €ro COCTOSIHMS; IPeICTaB-
JIeHueM HHQopMaImy B yIOOHOH I MCHONB30BaHus (opMe U JOBEICHHE ee 110
MOTPEOUTENS.

BakHeWIMM 3TanoM MPOCKTHPOBAHKS CHCTEMBbl MPOO00TOOpa SIBISCTCS
o0ocHOBaHUe MecT 0TOopa mpob. J[ist 3Toro ObLIO MPUHATO BO BHUMAHHE, YTO OC-
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HOBHBIMU BOJHBIMU OOBEKTAMH B paifoHe pacronoxeHust bamakoBckoit ADC siB-
JSIFOTCSL TEXHUYECKU BosloeM-oxinaanuTenb (BO), HCTIONb3yeMblil U1 OXJTaXKASHHUS
KOHJIGHCATOPOB TypOHH 3HEProOI0KOB CTAHIIHK M BCIIOMOTaTEIFHOTO 000pyI0Ba-
HHS BTOPOTO KOHTYpa, ¥ HETOCPEACTBCHHO NpPUMBIKafomas K Hemy dactb Capa-
TOBCKOT'O BOJIOXPaHMIIHIIA.

Tabauna 1
Pe3ynbTaThl OEHKH TOKCUYHOCTH P00 BOJIBI
Tect-00beKT
Homep Daphnia magna Paramecium Scenedesmus
TOHUKHA caudatum quadricauda

1 He okaspiBaer OTJl | YMepeHHas cTeneHb TOKCUYHOCTH | YMEpeHHas TOKCUYHOCTh
2 He oxassiBaer OTJ] | YMepeHHas cTeeHb TOKCHYHOCTH | YMepeHHas TOKCUYHOCTh
3 He oxassiBaeT OT/] Bricokas cTeneHb TOKCHYHOCTH VYMepeHHas TOKCHYHOCTh
4 He okassiBaer OT/l | YMepeHHas cTelneHb TOKCHYHOCTH | YMepeHHas TOKCUYHOCTh
5 He okassiBaer OT/] Bricokas creneHb TOKCHYHOCTH He okassiBaer OT/]
6 He okaseiBaer OT/] | YMepeHHas cTeneHb TOKCUYHOCTH | YMEpEHHAasi TOKCHYHOCTh
7 He okassiBaer OT/] | YMmepeHHas cTeneHb TOKCHIHOCTH He oxassiBaetr OT/L
8 He oxassiBaer OT/] Bricokas creneHb TOKCHYHOCTH He oxassiBaer OT/]
9 He oxassiBaer OT/] Bricokas crerneHb TOKCHYHOCTH ‘YMepeHHas TOKCHYHOCTh
10 He okaseiBaer OTJ] | YMepeHHas cTeneHb TOKCUYHOCTH | YMEpeHHasi NOKCHYHOCTb
11 He oxaseBaet OT/] | YMepeHHas cTeneHb TOKCHYHOCTH | YMepeHHas TOKCHYHOCTh
12 He okaspiBaer OTJl | YMepeHHas cTerneHb TOKCUYHOCTH He oxassiBaer OT/]
14 He okaspsiBaer OTJl | YMepeHHas cTerneHb TOKCUYHOCTH | YMEpEHHas TOKCUYHOCTh
15 He oxassiBaer OTJ] | YMepeHHas cTeNeHb TOKCHYHOCTH He oxassiBaetr OT/L
16 He oxassiBaer OTJ] | YMepeHHas cTeNEeHb TOKCHYHOCTH | YMEpEHHAss TOKCHIHOCTb

Toukn oTOopa mpoO BOABI M JOHHBIX oTiOXkeHHH B BO pacrmonaranmch
TaKUM 00pa30oM, YTOOBI OXBATUTh BCIO €r0 aKBATOPHIO. MeCTOIOTI0KEHHE TOYCK
OBUIO YCTAHOBJIEHO C y4eToM Mopdoiorngeckoro crpoeruss BO, m3meHneHus
THIPOJIOTHYECKUX XapaKTePHCTHK Ha Pa3IMYHBIX YYACTKAaX aKBATOPHH B 3aBHU-
CHUMOCTH OT HAIIPaBJIEHUS! U CKOPOCTH PacHpOCTPaHEHUs TPAH3UTHOI'O MOTOKA
cOpocHbix Boxa banakoBckoit ADC, BIUSHUS NOANUTKH OT BOAOXPAaHWIUINA, Xa-
PaKTEPHCTUK MEXaHUYECKOT'O COCTaBa IPYHTOB.

B uucne mpuoputeTHbXx XUMH4eckux 3B B JaHHOM mepedHe MpucyTCT-
BYIOT TSDKEJIBIC METAJUIBL, MPEACTABIIAIONINE HAUOOIBIIYIO ONACHOCTh, TOCKOJIb-
Ky CIOCOOHBI aKKyMYJIHPOBAThCS B JOHHBIX OTIOXKEHUSX. B mpucyTcTBUU 3HA-
YUTENBHOTO KOJMYECTBA OPIraHNYECKUX M HEOPTaHWYECKUX JINTAHAOB TSKEIIBIC
MeTauTel TpaHcopMuUpyOTCS B Oojee MOABIKHBIC, MHUTPAIIIOHHOCIIOCOOHBIE
COEAIMHEHHUsI, KOTOPBIE TOCTYNAIOT B HOYBEHHO-TPYHTOBBIE BOAbI (10 30-40%) u
3a Mpenenbl NaHHOTO TEXHOTEHHOro JaHAmadTa, yCUINBas HEeOIarompusaTHOE
9KOJIOTHYEeCKOoe Bo3zaeicTBHe. OMAaCHOCTh TSHKENBIX METAUIOB COCTOHT B TOM,
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YTO MHOI'u€ M3 HHUX (HaHpI/IMCp, CBI/IHCL[) CIIOCOOHBI MPOsABJIATL BBICOKYHO TOK-
CUYHOCTB JaXX€ B CJICAOBBIX KOJIMYCCTBAX.

Pe3ynpTaTel OHOTECTHPOBAHUS, MIpeCTaBIEHHbIE B Ta0u.1 1 2, B menom

IO3BOJIAIOT CACTIaTh BBIBOJ O HOCTATOYHO 6naron0nqu0ﬁ 3KOJIOTHYECKO# 00-
CTaHOBKE B BOAHBIX 3KOCHCTEMaAX paﬁOHa PpacnoIOKEHUA Bbanaxosckoit ADC.

Tab6mma 2
Pe3ynbTaThl OLIEHKH TOKCHYHOCTH TIPOO JJOHHBIX OTJIOXKCHHUN
Tect-00beKT

I;I(())(l;d;}: Daphnia magna Paramecium Scenedesmus

caudatum quadricauda
2 He oxassBaer OT/] | Jlomyctumas crenenb TokcudHocTH | He okassiBaet OT/]
3 He okaseiBaer OT/] | [Jomyctumas crenenb TokcuaHoctd | He oxaszsiBaer OT/]
4 He okaspiBaer OT/] | [omyctumas crenenb TokcuuHoctd | He oxassiBaer OT/]

5 He okassiaer OT/] ‘YMepeHHast CTeleHb TOKCUYHOCTH OxkasbiBaer OT/]

6 He oxaseiBaer OT/] | domycrumas crenenp TokcudHoctd | He okassiBaet OT/]
7 He oxaseiBaer OT/] | domycrumas crenenp TokcuyHoctyt | He okassiBaet OT/]
8 He oxassiBaer OT/] | domycrumas crenenp Tokcudaocty | He okassiBaet OT/]
9 He oxassiBaer OT/] | omyctumas crenenp TokcudHoctH | He okassiBaeT OT/]
11 He okaseBaer OT/] | [Jomyctumas crenens TokcuaHoctd | He oxaszsiBaer OT/]
12 He okaspiBaer OT/] | [omyctumas crenenb TokcuuHoctd | He oxassiBaer OT/]
14 He okaspiBaer OT/] | [omyctumas crenenb TokcuuHoctd | He oxassiBaer OT/]
15 He oxaseiBaer OT/] | domycrumas crenenp TokcudHoctd | He okassiBaet OT/]
16 He oxaspiBaer OT/] | [lomyctumast crenens TokcnuHocTH | He oxaseBaer OT/]

B.B. MaBpumen, M.C. 3ennoBa

Benopycckuii rocynapcTBeHHbIi negarornyeckuil yausepcuret uM. M.Tanka,

r. MuHCK

HCIIOJIb3OBAHME METOA0OB BPHONHANKALINA

JJI JUATHOCTHUKHU COCTOAHUA YPBOOKOCUCTEM

Bpuonnmukanus — 3pQekTHBHBIA METO KOMIUIEKCHON TUArHOCTHKH CO-

CTOSIHUS TOPOJCKOM Cpezpbl ¢ IIOMOLIbI0 MXOB — B HACTOSILEE BPEMS HAXOAUT
IIMPOKOE IMPUMEHEHHE B psific eBpoleiickux crpad, Slnonum u Kanane [1-3].
Cremyer OTMETUTb, YTO 3KOJOTMYECKHE 0COOEHHOCTH OprodIopsl TOponos n
JUarHOCTUKA 3aTPSI3HEHUS X OKPYKalollel cpe/ibl Ha MX OCHOBE SIBJISIOTCS Ma-
JIOU3y4YeHHOH 00JAaCTBI0 COBPEMEHHOM 3KOJIOTHH NPHMEHHUTENBHO K PErHOHY
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Benapycu. Llenblo qaHHBIX HCCIEAOBAaHHUN SABIIACH anmpolamms MeToaa Opho-
JIMATHOCTUKU COCTOSIHUSI OKPYIKAIOIICH Cpeibl KPYIHBIX YPOOIKOCHUCTEM IpH-
MEHUTEJIFHO K MPUPOJHOM cpene ropoga MuHcka. Bbuio mpoBeneHo nM3ydeHue
BHIOBOTO cocTaBa Opnodiaopbl MHUHCKA, OCYIIECTBICH €€ (PUTONECHOTHYECKHH,
reorpadU4eckuil ¥ IKOIOTUYECKUI aHANM3bl, a TaKXKe BBIABICHBI crienuuye-
CKHUE YEePThI U OCHOBHbIC (DAaKTOPHI, BIMUSIONINE HA ¢¢ (HOPMHUPOBAHHE.

Nzydenne Oproduiopbl ypOOIKOCHCTEM O00JalaeT PsIOM MPEUMYIIECTB
mepea TPaJUIAOHHBIMI METOJaMH JTHXCHOWHANKAINHA. B yCIOBHAX CHIBHOTO
3arpsA3HEHHUS JHIIAWHUKHE OBIBAIOT CYIIECTBEHHO YITHETCHBI H BCTPEYAIOTCS I0C-
TATOYHO PEKO, B TO BPeMsI KaK psiJl ypOAHOTOJCPAHTHBIX MXOB YCIIEIIHO MPO-
M3pacTaeT B JaHHBIX YCIOBHAX. KpoMe Toro, OpHOMHIMKALNS TpeaoaaraeT He
TpeOYIOIIyI0 BBICOKOW KBAaNMU(UKAIMUA METOIHKY, CBOIAIIYI0 K MUHHMYMY
MHKpPOCKOIHYECKHe uccienoBanus. CleqyeT Takke OTMETHTh, YTO TOPOJCKas
Opuodiopa oTpaxkaeT ypOaHU3AIMOHHBIE TIPOIIECCH KaK KOMIUIEKCHOE SBIICHHE.
Bprodutsl GpUKCHPYIOT CKOPOCTh M3MEHEHUH, MPOUCXOAAIINX B OKPYKaIOIIeit
cpeze, YKa3bIBAKOT ITyTH M MECTa CKOIUICHUH Pa3HOTO Pojia 3arpsi3HCHUI B KO-
JIOTHYCCKUX CHCTEMaX, a TAKXKE BO3MOIKHBIC ITyTH MMOMAIAHUS JAHHBIX BEIICCTB
B OpraHu3M 4enoBeka. Eme ofHa meHHas dyepTa MXOB KaKk OMOWHANKATOPOB OT-
MeYeHa HTABTHCKHMH HCCIIEIOBATEISIMA: aKKyMYIISIHS XHMHUIECKUX DIICMEH-
TOB Y MXOB MECHEE 3aBHCUT OT KIMMATHUYCCKHX YCIOBHH, YeM y JIUINAHUKOB
[4].

B nanHol pabote BIepBble ObLIa HWCclenoBaHa Opwoduiopa KpPYITHOTO
MPOMBIIUICHHOTO [eHTpa bemapycw, mpoaHaau3HpoBaHa TaKCOHOMHYECKAs M
9KOJIOTUYECKas CTPYKTypa OprodIopsl C y4eTOM BO3JCHCTBUS ypOaHU3aIlH.

Cpeay TUIMYHBIX BUIOB MHHCKON TOPOACKOH Cpeapl HAMH BBIICICHBI:
Pylaisiella polyantha (Hedw.) B.S.G., Brachythecium salebrosum (Web. et
Mohr) B.S.G., Amblystegium serpens (Hedw.) B.S.G. u Leskea polycarpa
Hedw.; Bryum argenteum Hedw., Bryum caespiticium Hedw., Ceratodon pur-
pureus (Hedw.) Brid, Funaria hygrometrica Hedw., Barbula unguiculata
Hedw., Brachythecium salebrosum (Web. et Mohr) B.S.G., Amblystegium ser-
pens (Hedw.) B.S.G.; Tortula ruralis (Hedw.) Crome, Barbula rigidula (Hedw.)
Milde, Schistidium apocarpum Hedw.

OcHOBHBIMH (HaKTOpPaMH, ONPENeITIOMUAME (OPMUPOBAHUE TOPOICKOH
OpHoGIIOpHI, SBISIOTCS aHTPOIOTCHHAs TpaHC(HOPMALUS €CTECTBCHHBIX (HUTO-
LIEHO30B, CBSI3aHHOTO C HUMHU CIIEKTPa CyOCTPATOB, & TAKXKE MEXaHUYECKas Ha-
rpy3ka. Hamu OBIJIO yCTaHOBIICHO, YTO BO3JCHCTBHIO TOPOICKOH cpensl B
MEHBIICH CTEeIeH! MOoABEpKeHa Opruodiopa 3eJIeHBIX MacCHBOB, PacloOI0KeH-
HBIX Ha I0)KHOW M BOCTOYHOMH Iepudepusx ropona MuHcka. Bo Bcex 3eleHBIX
30HaX MMHCKAa OTMEYaeTcsi CIOPaJAnYecKoe paclpoCTpaHeHHEe BHJIOB, Xapak-
TEPHBIX JUIS HAPYIICHHBIX CYOCTPATOB, a TAK)KE COKpAIICHIE MIIN HCIC3HOBCHUE
psina JecHBIX U OOJIOTHBIX BHUIOB, OCOOCHHO BIAroNIOOMBHIX. BBISIBICHO HEKO-
TOpOE YBEIMYCHUE POCKTUBHOIO MOKPHITHS HAIIOYBEHHOTO MOXOBOT'O TIOKPOBa
MPY COKPAIIEHNH aHTPOIIOTCHHOM HAarpy3Kkd. belja OTMEUeHa BBICOKAs CTCIIEHB
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cxozcTBa OpHodIOp B PasHBIX THIAaX aHTPOIOTEHHBIX JIAaHAMA(TOB, YTO OTpa-
kKaeT oOIIyI0 TeHACHIHUIO K YHU(HUKAMN aHTPOIIOI'€HHO TPaHC(OPMUPOBAHHBIX
9KOCHCTEM. JJOMUHHUPYIOT Ha3eMHBIE CBETOIIOOMBEIE (hOPMBI, 6a30- 1 HUTpOduU-
JIbl, YCTOWYMBBIC K BBITANTHIBAHUIO, 3aCOJIEHHIO U 3arpssHeHuio SO,. Mo crpa-
TETHH JaHHbIC BUABI SIBISIIOTCS KONOHUCTaMu. Hanbosplnee yncio BuioB ObUIO
OTMEueHO B ceMeiicTBax Bryaceae u Pottiaceae. BnusiHue ropozckoil cpeasl Ha
OT/ZeJIbHBIC BU/IBI TaK )K€ HE ABIAETCsA ogHO3HauHbIM. [lox Bo3meiicTBueM ypbOa-
HU3ammu psn BUOoB (Grimmia pulvinata (Hedw.) Sm., Pleurozium schreberi
(Brid.) Mitt., Hidwigia ciliate (Hedw.) P. Beauv.) coxpaHseT WU MOBBIIIACT
CBOIO aKTHBHOCTB, B OCHOBHOM 3a CUET 3aCEJICHUS] HCKYyCCTBEHHBIX CyOCTPaToB.
Ha ocHOBe MOITy4eHHBIX JaHHBIX MOXKHO OTMETHTb, YTO TpaHC(hOpManusl
O6purodaops! B yCIOBHAX ropoia MHHCKa BBIP)KAeTCsl B CHW)KEHMH BHJIOBOTO
pa3Ho0Opasus, creruUUeckoM HW3MEHEHHH TaKCOHOMHYECKOH CTPYKTYpHI,
MOP(OIOTHIECKOTO W SKOJIOTHYECKOTO CIIEKTpa CIATafolINX €€ BUIOB. Takum
o0pa3oMm, ciesyeT OTMETHTh, YTO MCIOJIb30BaHNE OMOMHIUKAIIMOHHBIX CBOHCTB
OprodIops! ABIAETCS MEPCHEKTHBHBIM M aKTYaJbHBIM IOIXOJOM K H3YYEHHIO
CTEIICHH aHTPOTIOT €HU3AINH IPUPOTHON Cpeibl ypOaHN3NPOBAHHBIX 3KOCHCTEM.
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3.I1. Makapenko', .M. 3apy6una’

'MOY «JIueit eCTeCTBEHHBIX HayK ropoja KHpOBa>>,2praBHeHI/Ie OXpaHsbl
OKpY2KaloIeH cpensl 1 npupogonons3osanus Kuposckoit obmactu, Kupos

MOJIOJIEKHBINA MPOEKT « MOHUTOPHUHT SKOJOTMYECKOI'O
COCTOAHUSA TEPPUTOPUU I'OPOJA KUPOBA»

C suBapst 2006 rona B TedeHue Tpex JieT MOV «JIuuei ecTecTBEHHBIX
Hayk ropoga KupoBay sBisieTcs OpraHu3aTopoM MOJIOJEKHOTO MPOEKTa 0 MO-
HUTOPHUHTY JKOJIOTHYECKOTO COCTOSIHUSL T. KupoBa, HA4aToro 1o WHUITUATHBE
KOOPIMHAITMOHHO-METOTUIECKOTO COBETa 10 AKOJOTHYECKOMY OOpa30BaHHIO H
npocBenicHui0 KupoBckoi 00MacTu MpH YIpaBICHUH OXPaHBI OKpPYKaroIIei
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CpeAbl M TMPUPOIOTONB30BaHUs KupoBckoil obnactu. B BRIONHEHHH MpOEKTa
npuHUMaroT yyactue 17 mkon (Ne3, 5, 8, 9, 21, 28, 31, 36, 37, 39, 42, 52, 53,
65, 70, JInue#t ecrecTBeHHBIX Hayk T. KupoBa, ¢u3uxo-mMaTeMaTHYeCKHH JH-
mei), 2 chenuaau3upoBaHHBIX yupexacHus (KupoBCKHH TEXHOJIOTHYCCKUMA
KOJUIe[DK U mpodeccuoHanpHoe yummmine [1Y-12), a takke apa By3a (Bsrckuit
rOCYyapCTBEHHBIM YHUBEPCUTET U BATCKUI roCylapCTBEHHBI I'yMAaHUTapHBIN
YHHUBEPCHUTET).

Llems mpoekTa: MpOBEICHHE MOHHTOPHHTA SKOJOTMYECKOTO COCTOSHHS
ropoaa Kupoga.

3amaun, TOCTaBJICHHBIC TIepe]] YYaCTHUKAMU MPOSKTa!

1. Brimrouenne o0pa30BaTeNbHBIX YUPEKICHUH B BhITIoTHeHHE [Iporpam-
MBI SKOJIOTHYEeCKOro MOHUTOpUHTa KrpoBckoit obnactu.

2. OcBoeHue U O0TpabOTKa METOAMK LIKOJIBHOI'O YKOJOTHYECKOTO MOHHU-
TOpUHTA.

3. OmnpeneneHne YKOJIOTHIECKOTO COCTOSHUS TOPOAa: CTEIICHb 3arps3He-
HUS aTMOC(epbl, Ka4eCTBO BOABI B BOJHBIX OOBEKTAaX rOpPOAa, aBTOTPAHCIIOPT-
Has Harpyska, TEIUIOBOE, IIyMOBOE M OaKTEpHOJIOTHYECKOE 3arpsa3HEHHE Tep-
PHUTOPHH TOpPOAa, KAYeCTBO MUTHEBOW BOMBI, BUJJOBOM COCTaB MTHIl HA TEPPUTO-
puH Tropoja.

4. DKOJIOTHYECKOE BOCTIUTAHUE MOJIOICHKH.

s mpoBenieHns SKOJIOTMYECKOT0 MOHHTOPHHTA TeppuTopus ropona Ku-
poBa OblTa pasfeneHa Mexmy 17 mkomamu, 2 By3aMH M JBYMS CIIEIIHATI3HPO-
BaHHBIMH yupexIeHIsIMU. [IpeBapuTeNbHBIN aHAIN3 JaHHBIX 0 TEXHOT€HHOM
Harpy3Kke IM03BOJISUI TNIPEIONIOKUTh, YTO HanboJee 3arpsA3HEHHbBIE TEPPUTOPUT
MoryT ObITh Ha ynumax Jlyraunckas, IlponssoncteenHast, Jlence, IIpodcoroznas
u Jlennna. ( AmuxmuHa, 3aimes, 2001; Ilepecroponun, 2008; AmuxmuHa,
2006).

Pe3ynbTatel McceoBaHMs XUMHUYECKOTO COCTaBa CHETOBOM BOJBI B Tede-
HHUE TpeX JIET ToKa3aiu, 9to 6onee 80% mpobd cHera HE COOTBETCTBYIOT TpeboBa-
HusM CanlluH 2.1.5.980-00 nist mOBEpXHOCTHBIX BOJ MO CJIEIYIOMIUM IMOKa3a-
TEeJSIM: 3amaxy, COAEPIKAaHNIO0 OPraHHMUECKUX 3arpsi3HEHUI, HUTPUTOB, aMMOHUS,
xKeJe3a o01ero, KapoboHaTOB M MYTHOCTH (CM. AMarpaMMBl 110 MHIEKCY 3arpsi3-
HeHus cHeroBoit Boasl I3CB Ha puc.1).

Haubonee 3arps3Hen aTMocdepHbIid BO3Iyx Ha Tepputopuu yiui Kapia
Mapxkca u Ilpodcoro3noii, Boposckoro, canku B noc. Koctuno, 3aBoga «Cu-
JTUKATYuK» B moc. KoMuHTEpH 1 y *Xele3Hoi noporu B HoBoBATCKOM paiioHe
ropoja, TO €CTh, B OCHOBHOM BOJIM3H aBTOMATUCTPAJICH H KEJIE3HOI TOPOTH ro-
pola, a TakKe Ha TEPPUTOPUHU IKOJIOTUYECKH OMacHBIX 00bekToB. [lo Buay xu-
MHYECKUX 3arpsi3HEHUH (HUTPUTHI, aMMOHUH, (ocdaTsl, opraHuueckue 3arpss-
HEHWs, 3aI1ax) MOKHO C/IETaTh BBIBOJ O TOM, YTO OCHOBHBIM 3arpsi3HATEIIEM aT-
Moc(hepHOTr0 BO3IyXa SBJISETCS aBTOMOOIIBHBIN TPAHCIIOPT.

BonbmmHCcTBO mMccnenyembix B 2008 r. BomoemoB ropoaa Kuposa
(82,1%) otHocuTcst ko Il kimaccy kadecTBa BOABI, OHH OMPEIEISIOTCS KaK YHC-
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tie (1U3B ot 0,2 10 1); yBeMU4MIIOCHh YHCIO YMEPEHHO 3arpsA3HEHHBIX P00 BO-
1wl go 12,8% (III knace kayecta Boabl, U3B ot 1 1o 2); oTCyTCTBYIOT MpoOHBI
3arpsisHeHHO# BoJbl (IV Kitacc kadectBa Bojbl, M13B oT 2 10 4) 1 onaTh UMEIOT-
cs1 IpoObI oueHb uncTor Boabl (I kimace kadectBa Bowl, 3B ot 0 g0 0,2). B 1e-
JIOM TOKa3aTelli KauecTBa BOJIbl BOIHBIX 00BbeKTOB I. Kuposa o cpaBHenuto ¢ 2007
T. HECKOJIBKO YTYHIIMINCE. (CM. THarpaMMBI Ha pHC. 2).

[To 3nauennto Gmotmyeckoro mHAekca (BM) 82% BOOHBIX OOBEKTOB sIB-
JSFOTCS. YMEPEHHO 3arps3HeHHBIMU win 3arpsisHeHHBIMH (BU ot 2 mo 6). Ha
Tepputopun ropona Kuposa Habmrogaercs 55 BUIOB NTHIL, IpUYeM HanOOIb-
1ree KOJM4YEeCTBO BUIOB - BOIU3M BOJHBIX OOBEKTOB B HAaHOOJIEE 3KOIOTHYECKI
YHUCTHIX pallOHaX ropoza.

38,2% BOZONPOBOJHON apTE€3MAaHCKOM, POAHUKOBOI M KOJOAE3HON BOJIBI
(IpoLIeHT HeKaueCTBEHHOM BOJBI yBenuuuics Ha §,2 mo cpaBHeHuto ¢ 2007 ro-
nom), He cootBeTcTBYIOT CanlluH 2.1.4. 1074-01 «Boma mutbeBas» 1o comep-
*kaHuio kapoonaroB (npesbimenue [1JIK B 1,2 - 3,6 pasza), ammonus (TpeBkbIiie-
nue I1JIK B 2 pasza), xxene3a (mpesbitienue [1JIK B 2 pa3a); opranmyeckux 3a-
rps3aernit (mpesermenne 111K B 1,2 pasa); aurputo (npessimenne I1JIK B 5
pa3); mo 3amaxy (upessimenue [1JIK B 1,5 - 2 pa3a). B pogankoBoit Boje kuoc-
KoB «Ki1rou 3110poBbs» HaOII01aeTCs HOBBIIICHHOE COJIEprKaHne KapOOHATOB.

ABTOTpaHCIIOpTHasE Harpy3ka B I. KupoBe Ha OCHOBHBIX MAaruCTpaisax
MIpeBBIIaeT caHuTapHble HOPMBI (200 MamuH B 4ac) B 5 - 7 pa3. B cBsizu ¢ aTHM
HaOJII0aeTCsl IPEBBIIICHNE IIIYMOBOTO M TEIUIOBOTO 3arpsA3HeHus. TemioBoe 3a-
TpsI3HEHHE TaKkXke 3aMKCUPOBAHO B pajiyce |KM OT ACHCTBYIOIINX TEILIOMICK-
TpoueHTpaneil. VccnenoBanue 0aKTEpHOJIOTHUECKOTO 3arPsI3HEHUS BO3AyXa Ha
TEPPUTOPHH TOpPOJA TOKA3al0, YTO HAaWOOJNbIIee KOJMYECTBO KOJIOHHEOOpa-
sytortux enuHuI (KOE) MukpoopraHu3MoB, TpHOOB B OakTepuil OBIIO ompene-
JIEHO Ha PBIHKAX U B MECTaX CKOIUICHHUs JI0JeH (aBTOOyCHbIe OCTaHOBKH, JloMa
KYJBTYPBI, IPOXOJHBIC IPEATIPUATHH, IIKOJIBI).

KomrmekcHas omeHka SKOJIOTHYECKOTO COCTOSHUSA TeppuTopud T. Kuposa
TIOKa3aya, 4To TOJIbKO 18% ero TeppuTOpuHM HaXOIWUTCS B YAOBICTBOPUTEIHHOM
9KOJIOTHYECKOM COCTOSHHU (OKpauHBI ropoja — pailoH NpohHIakTopust «ABH-
Tex», HoBoBsaTCKuil paiion); 62,5% teppuropun r. KupoBa HCIBITEIBACT CHIIBHYIO
TEeXHOT€HHYI0 Harpy3ky (paions! 3aBogoB OLIM, BX3, Jlence, TOLl-1, TOL-4,
wiomaa KoHeBa, >kelIe3HOIOPOKHOTO M aBTOOYCHOTO BOK3aJIOB), OCTAJIbHBIC
TEPPUTOPUU UCIIBITHIBAIOT CPETHIOIO0 TEXHOTCHHYIO Harpy3Ky.

[lo pesynbTataM TPEeThEro rofa MOHHUTOPHHIA 3KOJOIMYECKOTO COCTOS-
HUs ropona KupoBa roToBHTCS K BBITYCKY TPETHH COOPHHK «ODKONACHOPT T.
Kuposa, 2008». IlpoekT oObeauHseT Bce yUpexIAeHHs 00pa3zoBaHHs Topoaa
KupoBa, B KOTOPBIX BeseTcsa B Kakoi-mubo dopme mpenmer «konorusn» (ypo-
KH, KPY>KKH, JIarepsi, IpaKTuKa, (aKkyIbTaTUBBI, JICKTUBHbBIE KYPCH). 3a BpeMs
mpoBeneHus npoekra meroaukaM LIIOM obyderno 6oxnee 350 ydammxces U cTy-
JeHToB. B xummyeckoil nabopatopuu nuues nposeneHo 5511 anamusos. Pe-
3yJBTAaThl IPOEKTA IIUPOKO OCBEIIAIOTCS B CPEICTBAX MaCcCOBOM MH(OPMAITHH.
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Puc.2. [lnarpamma cTeneHH YUCTOThI BOAHBIX 00BEKTOB Ha TeppuTopuH I'. Kuposa
B 2006, 2007 u 2008 r.r.

Jlutepatypa

1. Ammxwmuna, T. S.,. Dxonoruyeckast 6e3omacHoCTh perrona. / Anmxmuna T. 5., M. A
3aitneB — KupoB: MUH-BO MPOMBINUIEHHOCTH, HayKH W TexHosoruii; [IpaButensctBo Ku-
posckoii odnacty; BITIY, 2001. — 242 c.

2. O cocrosiHuK OKpyxaroleil npupoaHoit cpeapl Kuposckoit obmactu B 2007 roay: Pe-

ruoHanbHbI fokinan. / Ilox obmei pemaknueit B. I Ilepectoponuna. — Kupos: OO0
«Tpuana wtrocy», 2008. — 180 c.

3. MOHMTOPHHI NPUPOIHBIX cpex U 00bekToB / mox pen. T. S. Ammxmunoi. — Kupos,
2006. — 251 c.

A.A. Makaposa, JI.A. Ca¢gponona, C.C. Enudanona
CapatoBcKuil rocyAapCTBEHHbIN TEXHUYECKUH YHUBEPCUTET
3KOJIOTUYECKUAA ®YTIIPUHTHAHT r. CAPATOBA

Konuenuus ycToHunBOro pa3BuUTHs MOCTaBMIIA 3a/ady MOKMCKa IOKa3a-
Telsl — MapKepa, KOTOPBIN IT03BOJIMII JOBOJILHO OOBEKTUBHO M, B TOXKE BpeMs,
CPaBHHUTENBHO OBICTPO OLEHUTh COCTOSIHUE KOHKPETHOH TePPUTOPUH C TOZUITHH
ycroitunBocTu / HeycToiunBocTH. Hanbosee yaauHbIM, Ha Halll B3I, SBIISCT-
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Csl TIOKa3aTelb, 3aJ0KCHHBII B METOZOJIOTMH 3KOJIOTHYECKOTO (YTIPUHTHHTA.
CornacHo Teopuu (YTHPUHTHHrA IOKa3aTeeM-MapKEepPOM BBICTYNAET KOJHYe-
CTBO 3€MJIM, HEOOXOAMMOH AJIsI CTAaOMIBHO YCTOMYMBOTO (DYHKIIHOHHPOBAHUS
TeppuUTOpHH. 3eMilsl, TouHee sxacdepa, SBIACTCS caMOW I'yCTOHACEIEeHHOH cpe-
J0i1 OOMTaHMS JKUBBIX OPraHU3MOB, U UMEHHO 3TUM OOBSCHSETCS ee Bemylias
pOJb B CO3JJaHUU JKU3HEHHO HEOOXOIMMBIX PECYpCOB AJS YellOBeKa M MOJAep-
XKaHHH TOMeOCTa3nca OKpyaromel cpenbl. JKuBble OpraHu3MBbl 32 MAJITHAPABI
1eT chOpPMHUPOBAIIN MEXaHU3M OMOTHUYECKOH PETYIISIMU OKPYXKAIOIICH CpelIbl.

Hanbonee HeyCTOHYMBBIMU SIBISIOTCS TOPOJICKHE TEPpUTOpHH. Brico-
Kas KOHIIGHTpAI[Hs IPOU3BOJCTBA U HACEJICHUS NPEBPATUIN TOPOAA B IKOJIOTHU-
YECKUX BAMIHPOB OHOC(Ephl, KOTOPbIE MOTPEOINISIOT OOJIBIIOE KOJIMYECTBO pe-
CYPCOB ¥ NPOM3BOJAT OTPOMHOE KOJIMYECTBO OTXO0AOB. Llenpio Hamrero mccie-
JIOBaHMS SIBJISETCS aHAIIM3 COCTOSIHUA ypOocucTeMmsl CapaToBa ¢ HO3UIMH KO-
JIOTHYECKOTO (QYTIPHHTHHTA. B Hamem nccienoBaHUM MBI OTPaHUYMIINCH pac-
CMOTpeHHeM OajlaHca KHCIOpOJa B TOpOJE, KOTOPBI SIBISETCS >KM3HEHHO W
IIPOU3BOJCTBEHHO HEOOXOIUMBIM PECYPCOM, MOTPEOIIeTCs B OTPOMHOM KOJIH-
YeCTBE M BOCHPOU3BOAMTCA OHOIEHO3aMu ropoza. Hamu mpoanannsupoBaHO
MoTpeOIeHne KHCIOpoAa Ha MPOIECCH ACCHMHIILIIUE OTXOIOB M IIPOILECCHI
OKHCIICHUS Kak HanboJiee KHCIOPOIOTIOTPeOIIsIoIIHe.

INocTraBumkaMy KUCIOPOAA B TOPOJIE BBICTYNAIOT pa3IMUHbIe OUOICHO3BI:
TAIIHH, JIeC, BOAHBIE 3KOCHCTEMbI H COOCTBEHHO TOPOJICKHE TEPPUTOPHH BMECTE
¢ Ta3oHaMu, napkamu u OynbpBapamu. Ha ocHoBaHum naHHBIX [1] ompeneneHo
KOJIMYECTBO KHUCIOPOJa, IPOAYIUPYEMOTo pa3iIMyHbIMU coobmectBamu T. Ca-
paroBa. Madopmanus npencrasieHa B Tadim. 1.

Tabmuma 1
IocTaBIIMKY M KOJIMYECTBO MPOLYLHpyeMoro kuciopoaa r. Caparosa
Buzx 6uonenosa TTamus Bojanas T'opon Jlec
HOBEPX-
HOCTh
Bocnpoun3BoacTBo Kuciopoaa, T/km2 500-600 100 80-100 1000-1500
IInomans OuoreHo3a, KM2 80 80 392,52 59,7
KommnuectBo BoCipou3BOgMMOro 40000- 8000 31401- 59700-
KUCII0poAa, T 48000 39252 89550
Bcero, ThiC T 139,101-
i 184,802
Hcnonp30BaHO KUCIOPOAA Ha MPOLECCHI 55,64-
JIBIXaHUs OMOIIEHO3a 73,92
KonnuectBo kucinopoza, KOTopoe 1no- 83,46-
cTymaer B arMoc(epy, ThiC T* 110,88

* K3 o0miero KoiM4ecTBa KUCIOPOJa, HMPOIYLHMPYeMOro coolliecTBaMu, 0e3 yiepda s
9KOCHCTEM Ha HYX]IbI IPOM3BOJICTBA MOXKET OBITH UCIIONB30BaHO 60 % OT BOCIPOU3BOMMOTO
KHCIIOPOJa.
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Kak ynomuHanoch BbIIIEC, OCHOBHBIMH IOTPEOUTEISIMUA KHCIOPOJA BBHI-
CTYHAIOT 3arpsa3HsAoIye BemecTBa (3B), moctynaromue B IpUPOTHYIO Cpeay U
YCTAHOBKHM, HCIIONB3YIONIME KHCIOPOJ Ha Ipouecchl okucieHus. [Ipoenem
pacder moTpebieHus KACIopoaa Ha okuciaeHne 3B, moctynaronmx B atMocde-
py- IlepeBon B KOHKpETHYIO Maccy MOTPEOIIEMOTo KHCIOpOIa MPOBOIMICS O
MOJISIpHBIM MaccaM 3B Ha oCHOBaHMU XMMHUUECKHX peakuuil okucnenus. Komnu-
4ecTBO BBIOpOCcOB 3B B arMocdepy JaHO B COOTBETCTBHH C JaHHBIMU [2]. Pac-
4eT MOTPeOICHUS KHCIOpo/Ia Ha POIECChl OKUCICHUS MTPpUBEAEH B Ta0I. 2.

Tabaumua 2
KosnuecTBO HCONb3yeMoro KMCJI0po/a Ha MPOLECChl OKUCIeHUs 3B, mocTynmuBInx
B arMoc(epy OT CTAlMOHAPHBIX M TIEPEIBHKHBIX HCTOYHHUKOB

HanmeHoBaHue BemecT-

KomnmuectBo BBIOpO-

IepeBosHO K03(-

[orpednenue ku-

Ba COB, THIC. T ¢unment CJIOpPOIa, THIC. T
JIByOKHCH cepbl 3,085 0,5 1,543
Oxcup yriepona 88,572 0,571 50,575

Okcuji a3oTta 24,009 0,696 16,71
YrneBogopoas! (1o 23,784 1 23,784
dhopmanbaeruay)
Hroro 92,612

Taxum obpas3om, Ha mponeccs! okucieHus 140,9 teic. T 3B, mocrynato-
IMX B aTMoc(epy OT BCEX BHJIOB HCTOYHMKOB 3arps3HEHHs, morpedisercs 92,6
TBIC. T KHcaopoaa. ComocTaBisis MOCTYIUIEHHE KUCIOPOJa U €ro HOoTpebiieHne
MOXKHO OTMETHTb, YTO BECh KUCIIOPOJ, MPOAYLHUPYEMBbIil BceMH OHOLIEHO3aMH
ropoja, pacxoyeTcs Ha OJUH Iporecc — okucienue 3B. bananc no xucinopoxy
B TOpPOJIE CTAHOBHUTCS HYJECBBIM. [ Opox BEIHYKAEH Ha OCTAJbHBIC IPOIECCHI
MOTPEOIIATH KUCTIOPOJ ¢ APYTUX TEPPUTOPHH.

Baxueiimum mnoTpeOuTeneM KHUCIOpoJa BBICTyMaroT aBTomMoOwmmu. Ilo
JMaHHBIM [3], cpeIHeCTaTUCTUYECKOE MOTpeOIeHNe KUCIOPOIa IBUraTeIIsIMH aB-
TOMOOWJICH MpH TOA0BOM Ipodere 15 ThIC. KM OI[CHHBAETCS MPUMEPHO B 4,5 T.
W3 obmero kosnmuectBa aBTOMOOWIEH, 3aperncTpupoBaHHbIX B T. Caparose,
IIPUMEPHO TPEThs YacTh uMeeT mpober MeHee 15 Toic. kM. PacueT moTpebieHus
KHCIIOpOJla aBTOMOOMIISIMU IIPEACTABIIEH B Ta0I. 3.

Tabauma 3
KosnnuecTBo moTpedsieMoro KUCJIopoa aBTOTPaHCIIOPTOM
Konuuecto aBTOMOOMITEH, Cpennee notpebnenue ku- | KomuuectBo motpebiisieMmoro
TBIC. IIT. CJIOpO/ia OTHMM aBTOMOOH- KUCJIOPO/Ia, ThIC. T.
JeM, T

164,57 4,5 740,57

70,53 2,25 158,69

HUTOrO 899,26
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Bce 6ro11eHO36I TOpOAa MPOU3BOAAT B CPEAHEM OKOIIO 92 THIC.T KUCIOPO-
Jia, MOTpebJieHHe >Ke €ro COCTaBJIAET OKOJIO MUJUTHOHA TOHH. [[71s1 cOanancupo-
BaHUS 1O KUCIOPOIY HEOOXOAUMO JJOBECTH COOTHOIICHHE MEXIY 3aCTPOCHHBI-
MH M HE3aCTPOSHHBIMH TeppuTopusiMu K 1:10- 1:15 npu ceroansimuux 1:1, yBe-
JIMYUB JTOJFO 3€JICHBIX HacaXaeHui npuMepHo B 10 pa3. ClieayeT OTMETHUTB, 9TO
TaKoe COOTHOIIIEHHE CYLIECTBYET B LIEJIOM Psijie TOPOJOB MUPA.

Jlutepatypa

1. Penura M.M. DkoHOMHKA NOPHUPOJONONB30BaHMs: mpakThkymM / M.M. Penuna,
AWM. Xaycros M: Beicu.mk., 2006, 271 ¢

2. TocynapcTBeHHBIH JOKIAA O COCTOSHUU U 00 OXpaHe OKpyxarolei cpensl CapaToBCKOn
obnactu B 2007 roxy//Capatos, 2008, 192 ¢

3. TexHomOrm4ecKue acmeKThl OXpaHbl OKpykaromiei cpeasl / B.A. Anukees, 11.3. Komm,
®.B. Ckankun. JI.: I'mapomereonsnart,1982. 255 c.

4. Dxonorus: ¢6. 3amay, yOpakKHCHHI M TPUMEpOB: ydeOHOe mocobue mast By3os/ H.A.
Bponckas, O.I'. Bopo6sés, A.H. Makosckuit u ap; nox pea. O.I'. Bopoosésa u H.W. Huxo-
naiikuHa, 2-e u3x M: JIpoda. 2006. 508 c.

JI.b. Makaposa, JI.1. Mumunna

MoCKOBCKHI FOCYJapCTBEHHBIN YHUBEPCUTET IPUKIIAJHON
OGroTexHOIOTHN

IKOJIOTHYECKASA, 9KOHOMHNYECKAA 1 COIUAJIBHASA
MMPOBJIEMA 3AT'PASHEHUA BOJOEMOB PA3JIMYHBIX
OBJIACTEM 1 PETHOHOB CTOYHBIMH BOJAMHA
MPOMBIIIJIEHHBIX MTPEJANTPUATHI 1 HACEJJEHHBIX ITYHKTOB

Bo Bcem Mupe B HacTosIee BpeMsl CEPbE3HBIE OMACEHHs BBI3BIBAET 3a-
IpsI3HEHHE NPHUPOIHBIX BOA, SIBISIOLIMXCS >KH3HEHHO HEOOXOIMMBIM INPHUPOJI-
HBIM pecypcoM. TeHaeHIuH pocTa 3a0071eBaeMOCTH B psiie pernoHos Poccuii-
ckoit Penepariy CBA3HIBAIOT C ITOBHIIICHUEM YPOBHS 3arpsA3HEHNS HCTOYHUKOB
BOJIOCHA0XEHHsI, 0COOEHHO B PETHOHAX C TOBBIMICHHON MUHEpalIn3anuei M1Th-
€BOM BOJBI U C BBICOKHM COJEp:KaHHEM B HEW XJIOPOPraHMYECKUX U APYTux
TOKCHYHBIX COCHHCHUH.

Tak, uccnenoBanuss B AMypcKoil 00:1acTn HOKa3ald, 4TO MUThEBas BOAA
nmeet otkioHeHHs oT [OCT 2874-82, ¢ 4eM MoxeT OBITh CBsI3aH pOCT 3abore-
Ba€MOCTH HAacCelleHHs B JAaHHOM peruoHe. AHaJIOTMYHas KOPPENslus Mexmy
HU3KAM KaueCTBOM ITHUTHEBOHM BOJBI M POCTOM 3a00JI€BA€MOCTH HACEICHUS Ha-
OmroaeTcs BO MHOTHX pernoHax Poccum.

CxonHast CUTyalys ¢ MCTOYHHKAMH BOJOCHAOXEHHs, KAUECTBO KOTOPBIX
HE COOTBETCTBYET TpeOOBAaHUAM CTaHJApTOB Ha NMUTheBYI0 Boay 'OCT 2874-82
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n CanlluH. 4630-88, cinoxunace B pecrnybmuke Komu, CraBpomossckoM U
Kpacnomapckom kpasix, Poctosckoit, Camapckoii, Bonrorpanckoit, Kemepos-
CKOH U Apyrux 001acTsX.

VHTEHCHBHBIN POCT MPOMBINIIEHHOCTH U CEIbCKOXO3SHCTBEHHOIO IMpPO-
U3BOJACTBA MPUBOAMUT K POCTY TEMIIOB 3arpsI3HEHUsS OKpY’XKaroleW cpensl pas-
JUYHBIMH OTXOJAMH, YTO B KOHEUHOM CYETe BEET K 3arps3HEHUI0 MIPUPOAHBIX
BOJIHBIX UCTOYHHKOB.

ITosTOoMy Ha BOAOOYMCTHBIE COOPY>KEHHS JIOXKHTCS 3a/1a4a yJaleHHs or-
POMHOIO KOJIMYECTBAa Pa3HOOOpPA3HBIX BPEAHBIX IpuMeceil Kak U3 MPHPOJHBIX
BOJI, TaK ¥ U3 CTOKOB IepepabaThIBAIOIIUX IPEATPUATHH.

B pesynbTrate 3TOr0 BOABI, MOAABAaEMble HOTPEOHUTEIIO IIEHTPATU30BAH-
HBIMHM CHCTEMaMH BOJOCHAOXEHMs, B PsJiE CIy4acB HE COOTBETCTBYIOT CTaH-
napty TI'OCT 2874-82, nanpumep, B Amypckoit, Tomckoii, Tromenckoii, Koct-
pomckoit, Camapckoii, Bonrorpaackoii oomactsx, peciyonmke KamMbikms.

OnHuM 13 (aKTOPOB, YTPOXKAIOMIEM YHCTOTE IIOBEPXHOCTHBIX U MOJ3EM-
HBIX BOJ| SIBJISIETCSI cOPOC HEOUMIIEHHBIX WM HEJOCTATOYHO OYMIIEHHBIX CTO-
KOB IPOMBIIUICHHBIX npennpusatuii. Ha mpumepe Kamyxckoit ob6mact MOXHO
OTMETHTB, 9TO OKoyto 90% mpeanpusaTHii cOpackIBalOT 3a MpPEAeibl CBOCH Tep-
PHUTOpPHUH CTOYHBIE BOJBI C COACPIKAHUEM 3arpsA3HSIOIINX BELIECTB, MPEBBIIIA0-
M [1/IK. TlponieHT mpeanpusTuii, TOBOISIINN CTOYHBIE BOJBI O KaTETOPHU
HOPMAaTHUBHO-OYHINEHHBIX, JOCTATOYHO MaJ, B CBA3U C YeM 3arps3HSAIOTCS MpH-
POZHBIC BOJOEMBI, a2 HA OYHCTHBIE COOPYKEHHUsI OONACTH JIOXKHUTCSA IOMOIHHU-
TeNbHAas Harpy3Ka.

AHanoruyHas CUTyanus HaONI0JaeTCcsl BO MHOTHX PETHOHAX, B TOM YHCIIE
B JInmenkoii o6macTy, rie HEKOTOPHIE MPEANPUATHS OCYIIECTBISIOT cOpoc He-
JIOCTAaTOYHO OYHMIICHHBIX CTOYHBIX BOJ B BOAOEMBI, OTHOCSINUECA K KATETOPHU
PBI60X035IICTBEHHOT0 Ha3HAUEHHs, YTO I'yOHTENbHO AEHCTBYET Ha MPUPOAHBIE
9KOCHUCTEMBI.

B cBs31 ¢ BBIIIECKa3aHHBIM TSI TOTO, YTOOBI CHU3UTD TEMIT 3aTrPsI3HEHUS
OKpY XKarollle cpeabl, He0OXOUMO pa3pabaThiBaTh U MOBCEMECTHO NMPHMEHSTH
Ha TPENPHUATHAX HOBBIE 3(PEKTHBHBIE METOAbl OYUCTKU U JOOYUCTKH CTOY-
HBIX BOA (MeMOpaHHBIC, aJICOPOIIMOHHBIC, pearcHTHBIE, OHOJIOTHYECKHEe, KOM-
OuHMpoBaHHbIE U ApyTHe). Tak, U OXHOTO U3 NepepabdaThIBAIONIUX MpPEIIpH-
ATHH OBUIM pa3paboTaHbl M MOATOTOBICHBI K BHEIPEHUIO TEXHOJOTHYECKHE U
TEXHHKO-3KOHOMHYECKHE PEKOMEHAAINH 10 PEXHMaM OYUCTKH CTOYHBIX BOJ,
BKIIIOYAIOIINE TOCIEA0BATENBHOE HCIONb30BAHUE METOJI0B MEXaHUYECKOH,
peareHTHOM, OMOJIOTMYECKON OYMCTKH C aKTHBHBIM HJIOM M IIPUMEHEHHEM ajl-
COpPOLIMOHHONW OYHMCTKM W IIOJMBOJIOKOHHBIX MeMOpaH. C HCIoJIb30BaHUEM
IIpeyIaraéMbIX METOI0B OYMCTKHU OBIJIO JOCTUTHYTO BBICOKOE KaueCTBO BOABI HA
BBIXOJIE U3 OYHCTHBIX COOPYKEHHH.

OnHaKo cieayeT UMEeTh B BUIY, UYTO cOPOC JJayKe TIATEILHO OYUIEHHBIX
CTOYHBIX BOJ HE SIBIISETCSA OE30MaCHBIM JUIL SKOCUCTEM BOJOEMOB, TaK KaK UX
TpeOyeTcss MHOTOKPAaTHO pa30aBisATh MPHUPOXHON BoAOH. B mpoTuBHOM citydae
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OHU T'yOHUTENEHO ACHCTBYIOT Ha OOUTaTeNeii BOTOEMOB.

Takum 006pa3om, cleayeT YUUThIBAaTh, YTO TIIATEIbHAs! OYHCTKA CTOYHBIX
BOJI SIBJISIETCSl 0053aTEIBHBIM, HO HE €JMHCTBEHHBIM YCIOBHEM 3aIUTHI BOJHBIX
pecypcoB. HeoOXoanMo TOCTEIIEHHO IEpEeBOTUTH PabOTy BCeX IepepadaTthi-
BAaIOMINX MPEANPHUATHIA Ha 3aMKHYTHIN UK BOJIOCHAOKCHUS.

DKOHOMHUYECKHE pacueThl MOKA3bIBAIOT, YTO 3aTPaThl HA CO3JIaHUE 3aMK-
HYTBIX IHKJIOB BOJOCHAOXEHHUS COM3MEPHMEI C 3aTpaTaMd Ha 3((EeKTHBHYIO
OYHUCTKY CTOYHBIX BOJI, COpPACHIBACMBIX B IIPHPOIHBIC BOJXOCMBI TIPU YIYYIIICHUN
9KOJIOTHYECKOI 0OCTaHOBKH B IIETIOM.

E.b. Manuesa, U.H.JIyuesunu
CapatoBckuii TOCYapCTBEHHBIN METUIIMHCKUN YHUBEPCHTET

PA3PABOTKA MEPONIPUATHI IO ONITUMHU3AIIAA
OBPAIIEHHUA C MEJUIIMHCKUMHU OTXOJAMU
B JIEHEBHO-ITPOOUJIIAKTHYECKUX YUYPEXKJIEHUAX
r. CAPATOBA

IIpobnema yTHIM3anMy MEAWIIMHCKAX OTXOAOB INPHBIEKAaeT K cebe Bce
Oosee mpucranbHOe BHUMaHue. Eme B 1979 roay skcneptsl BeemupHoit opra-
HU3aLUU 3[IPaBOOXPAHEHUS] OTHECIH MEIUIMHCKUE OTXOJbl K ONACHBIM U 3as-
BHJIM O HEOOXOAMMOCTH CO3JaHUs CIEIMATBHBIX CITY>KO M METOJIOB MX yTHUJIHM3a-
uuu. B 1992 rony bazenbckasi KOHBeHIMsI BblaeauIa 45 BUJOB OMACHBIX OTXO-
JIOB, CIIMCOK KOTOPBIX OTKPBHIBAETCS MEAULUMHCKUMH.

Meauuuuckue otxoasl (MO) - 3TO UCHOIB30BaHHBIE MEPEBSI30UHBIC Ma-
TepHajbl, OJHOPA30BbIE IIMPHIILI M CHCTEMBI, TIEPUYATKH, XaJlaThl, PEHTTCHOB-
CKHE TUICHKH, WHQUIIMPOBAHHBIE OTXOJBI MHUINEOIOKOB, 3apaKeHHAss KPOBb,
KOXKHBIC JIOCKYTHI, HCCCUEHHBIC OPraHbl, IMPOCPOUYCHHBIC, (anbCUPUINPOBaH-
HbIC U KOH(HCKOBaHHBIC JIGKAPCTBEHHBIC MpenapaThl U T.1., KOTOpbIe 00pa3y-
0TCs B OONBHUIIAX, TONHUKIWHUKAX, JUCIIAHCEpaX, XOCIUCAX, MEIUIUHCKUX
HHWU n y4eOHBIX 3aBeACHUSX, BETJICYCOHUIIAX, alTeKaX, O3IOPOBUTEIBHBIX U
CaHUTAPHO-NIPOPUIAKTHYCCKUX YUPSIKACHUSIX, CyncOHO-MEIUIMHCKIX H p.
nabopaTopusiX, Ha CTAHIUAX CKOPOH TTOMOIIY U MIEPETUBAHMS KPOBH U T.1I.

B CaparoBe HeT crierain3upOBaHHBIX CIYXO0, TOATOMY 32 YTHIH3AIUIO
OOJIEHUYHOTO Mycopa OTBEYAeT TOT, KTO €ro IPOU3BOJAUT, T.€. OONbHHYHBIN
nepconan. Cornacuo CanlluH 2.1.7.728-99, MO crnenyer coOupatb U COpTUPO-
BaTh, OMACHBIE U 0CO00 OMacHBIE — MPEIBAPUTEIHHO Ae3NHPUIIMPOBATH U YHUY-
TOXATh B CIICIIHATBHBIX YCTaHOBKaX TepMmdeckuM criocodom. JIITY obecrede-
HBI €MKOCTSIMH JUISA TMPOBEICHHS 00e33apaKMBAHUS OTXOJIOB, 3arpsA3HCHHBIX
OMOJIOrMYECKUMH KHUIKOCTSIMH, MApKUPOBaHHBIMU TaKeTaMu AJs cOopa U Xpa-
HEHUS O0TXO/0B 10 KiaaccaM. OTXOJbI BEIBO3SITCS Ha CBAJKU OBITOBBIX OTXOJOB
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nocsie mpoBeseHus Ae3nHdekun. [latonoroaHaToMu4YecKre U OpraHMYecKUe
OIlepaIiOHHbIE OTXOJbl 3aXOPaHMBAIOTCS Ha KIaJOUINaX B CIEIUAlIbHO OTBe-
JeHHBIX Mormnax. OmHOpa30BbIe HIMPHIEI TOcIe 00e33apaKUBAHUS CIAI0TCA Ha
BPEMEHHOE XPaHEHHE CIEHHATBHO BBIICICHHOMY MOJDKHOCTHOMY JIHILYy IO
CTPOTOMY yHYEeTy, 3aTe€M CHAIOTCS II0 JIOTOBOPY MPEAIIPUSITHIO, HMEIOIIEMY JIH-
LIEH3HI0 Ha MepepaboTKy JaHHOro Bujaa orxona. Takum obpa3oM, mpobiema 00-
pamenus ¢ MO B Caparose TpeOyeT cepbe3HOro M3ydeHus, HEOOXOJUMO: pa3-
paboTaTh YHHBEpPCAIBbHYIO OpPraHH3aLHOHHO-PACIOPAIUTEIbHYIO JOKYMEHTa-
LU0, pETHOHANIBHYIO IporpaMMy 1o obpaienuto ¢ MO; npoBecTu TO4HBIE pac-
4eThl 1 000CHOBaTh HOpMATHBHI HakoIuieHHs MO 1o kiaccam; BHEAPHUTH €au-
HYI0 YHU(HIIIPOBAHHYIO CHCTEMY ydeTa, KOHTPOIS JABM)KCHUS OTXOJOB U CO-
BPEMEHHBIX METO/I0B o0e33apakuBaHus, yTwimsanun MO c ydeToM peruo-
HaJIBHBIX 0COOCHHOCTEI].

B.U. Mapbus, O.10. Pacreraes, B.H. Uynuc

OI'Y «'ocynapcTBeHHbII HayUYHO-UCCIIEA0BATENbCKUA HHCTUTYT
MIPOMBIIIIEHHOH 3Koorumny», T. CapaTtoB

®PAITMEHTAIIAA BEIIECTBA THIIA VX JJIA HEJEA ETO
WJIEHTUO®UKAIINA B OFBEKTAX OKPYKAIOIIEN CPEJIbI

Meton I'X-MC mo3BomseT aHaNM3UpPOBaTh U HACHTH(UIPOBATH
OONBIIMHCTBO M3 OTOOPAaHHBIX AT KOHTPOJS M MOHHTOPHHIA OTPABIISIOIINX
BeuiecTB (OB), oOuIenpoMBIIIICHHBIX 3arps3HuTeneit [1].

B pabote paccmorpeHa (parMeHTanusi OTPaBIIOLIErO BELISCTBA THIA
VX npu MOHM3aIMU 3IEKTPOHHBIM YAApOM, BCIEICTBHE KOTOPOH 00pasyroTcs
WOHBI, OTBETCTBEHHBIC 3a IIMKM Macc-cuekrtpa. llocnenuuit mosmydamu c
MIOMOIIBI0 METOAAa XPOMAaTOMAacc-CIEKTPOMETPUH Ha MpUdOpax CHCTEMbI
«Saturn 2200» ¢upmsl «Variany» Tpu SHEPTUH HOHU3UPYIOIIUX 3JIEKTPOHOB 70
5B, Temneparype nounoii nosymku 190°C, tpancdepHoit muamn — 220°C. s
XpomarorpadupoBaHHs NCIIOIb30BAIM KBapIEBYIO KAMUIIPHYIO KOJOHKY VF-
5MS (30 Mx0.25 MM) ¢ mporpaMMupoBaHHeM Temmepatypsl o 70 mo 250°C.
T'a3-HoCHTeN b renuii, pacxon 1M/mun. Temneparypa umkekropa-250°C. Bpems
yIEep)KUBaHUS aHann3upyemoro BemectBa-10.4 muH. B Tabmuue npuBeneHs
3HAUeHUs] M/Z OCHOBHBIX CHUTHAIOB crekTpa. bubmmoreka MAINLIB NIST
HAeHTH(UITPOBaATa IPHHAUISKHOCTh STHX CUTHAJIOB K BEIIECTBY Tuma VX.
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I_IaHHBIe XpOMaTO-MacCC-CIIEKTPOMETPUICCKOI'0 aHaJIn3a

I'maBHBIC CUTHAJIBI B Macc-
HauMeHoBanue CrpyKTypHas CHeKTpe: m/z (MHTCHCUBHOCTD
M) thopmyna nuka B % OT MAaKCUMAaIbHO
HWHTCHCHBHOTO KATHOHA)
CHy( 0 41(6), 42(5), 44(6), 56(12),
Bemectso tma VX | ¢ o"scncien’ | 57(6), 58(9), 71(9), 84(5),
(267) “CHs | 86(100), 99(25)

OcHoBHOI1 pacman BemectBa tuna VX mo cBsizu C-C B 3THIEHOBOM
MOCTHKE TIpHBEeI K OOpa3oBaHUIO (parMeHTapHOro WOoHa m/z 86
(unTencuBHOCTh 100%). Ha Hamr B3ruisa, ero CTpyKTypa BBIMIIUT CIEAYIOIIM
obpasom - [(C,Hs),N=CH,]". Jlokanu3anus 3apsaa cocpegoTodeHa Ha N-
colepkameM OCKoike. MeHee MHTEHCHBHBIM B CIIEKTpe BemlecTBa THIa VX
sIBIIsieTCsl (PparMeHTapHBI HOH [(C,H5),NCHCH,]" m/z 99, 00pa3oBaHHbBIN U3
monekyssl OB npu paspeiBe cBsizu S-C. OOpazoBaHue APYyrdX HOHOB BBI3BAHO
OTHICINICHHEM  METWJIBHBIX W METWJICHOBBIX TPYII  OT  Ha3BaHHBIX
¢parmMeHTapHEIX HOHOB. BemectBo Tnma VX mpu pacnane B JaHHBIX YCIOBHAX
He 00pa3yeT HOHOB, XapaKTEePHBIX Ui (hochopcoaepKaield YacTu MOJICKYJIbI.

Jluteparypa

1. JlebeneB A.T. Macc-cnektpomeTpust B opranudeckonr xumuu / A.T. JlebemeB. - M.:
BYHOM. Jla6opatopus 3nanmid, 2003.-493c.

0.B. MaciennukoBa, O.b. ’Knanopa, C.II.AmuxMuH

Bsrckas TrocyJapCTBCHHAA CEIIbCKOXO03sHCTBEHHAS aKaJacMus,
KI/IpOBCKaﬂ TrocyAapCTBCHHAsA MC1aKaaAeMus, I'. KI/IpOB

BHO3KOJOI'MYECKOE 3HAYEHUE TMMEHOJIEIIMIO03A,
PACIIPOCTPAHEHHUE U BOPbBA C HUM

I'mMmeHonenua03 - relIbMUHTO3 YeIOBeKa U HEKOTOPBIX MBIIIEBUIHBIX I'PhI-
3YHOB (MBIIIEH, KpPBIC, ITOJIEBOK, XOMAKOB). B Poccnu rumenonennmo3 pacrmpo-
CTpaHEH MOBCEMECTHO, €)KETOHO UM 3a00JICBAIOT HECKOIBKO MHJUTMOHOB YeJIO-
Bek. Cpenn 3a007eBIIMX MPeoOIagaoT IeT OT 3 A0 9 JeT, MoceIaroIue IeT-
ckue yupexaenus. O4aru THMEHOJISNINI032 BBISIBISIOTCS U B CEMbBSIX, 0COOCHHO
CpeIy KUBYIINX B YACTHOM CEKTOPE, OOIICKUTHUAX U IEPEHACEICHHBIX KOMMY-
HaJbHBIX KBAPTHPaX.

Mexanusm mnepenaun — (eKaIbHO-OPAIBHBIA. 3apakeHue MPOUCXOJUT B
OCHOBHOM 4epe3 TPS3HbIE WUTPYIIKH, MPEAMEThI 00WX07a, MPOAYKTHI MUTAHUS

170



(pu yHnoTpeOIeHNN HEJOCTATOYHO POIICUYEHHOTO XJIe0a U JPYTHX MYYHBIX U3-
JeNUi, 3apa)KeHHBIX XPYILAKOM), IIEPEHOCYUKAMU MOTYT ObITh Myxu. Bo3Oyau-
TEJIb MOYKET IPOXOIWUTH BCE CTaJUHM PAa3BUTHS B OJHOM OpraHHM3MeE YeJIOBEKa,
MBIIIH WK KPBICHL, @ TAKXKE C YIaCTHEM IPOMEKYTOUYHOTO XO35MHA - HACEKOMO-
ro (0xoxa, Xpymax u ap.). Bo BHemHe# cpefe sifnia ObICTPO MOTUOAIOT TIPU BBI-
CYIIMBaHHHU, IIPU BBICOKOHN TemIepaType, Ipu oOpaboTke M3BECThIO, KapOoio-
BOH KHCJIOTOM.

Hamu mpoBomiocs kak uccienoBaHue (hekanunii, Tak U MOJTHOE TeJIbMHH-
TOJIOTHYECKOE BCKPBITHE. [ MIMEHONENII03 MBI OOHAPY)KWIN TPH MOJTHOM Telb-
MHUHTOJIOTHYECKOM BCKPBITHH y O€JbIX MBIIICH BUBApUSA U y MONEBKH OOBIKHO-
BEHHOM, MOMMaHHON B oKkpecTHOCTsX T'. Kuposa. [lapa3utsl U UCTHIIEPKOUIBI
00HApYKUBAJIHCh B TOHKOM OTJIeJIe KUIICYHUKA, OTMEYaIH H3MCHCHHUS, CBOICT-
BEHHbIE T'MMEHOJIENHI03Y, B BUAE NE()EKTOB CIM3UCTOH, PEAKO IOCTHUrAIOLINX
TTOJICITU3UCTOTO CIIOSl. DKCTeHCHBHOCTh mMHBasmu (D) Oputa 60%, MHTEHCHB-
Hocth (MIN) 8,5. CnemyeT OTMETHTD, UTO U3 BCEX TPHI3YHOB HAHOOJbIIEE KOJH-
YECTBO TEIBMUHTOB MBI OOHAPYXKIIH y Ja0OpPaTOPHBIX JKUBOTHBIX, HAUMCHB-
IIee y IeKOPaTUBHBIX MBIIIEH, KPBIC, XOMIKOB H HOJEBOK.

YuuTHIBas BEIMIECKa3aHHOE, HEOOXOAMMO OOJBIIE BHUMAHUS YIENATH
pacIpocTpaHeHHI0 THMEHOJIENIHI03a U ero npodrnaktuke. Bemymee 3HaueHne
B IPOGHUIAKTUKE NPUHAUICKUT COOIIOJCHHIO HOPM JIMYHOW M OOIIECTBEHHOM
TUTHEHBI, 00ppOe C TUKUMH TPBI3YHAMH W HACEKOMBIMH. D PEKTUBHBIE MEPO-
npusATHA 10 OoprOe ¢ JaHHOI WHBa3wMel OBLIM IPOBEICHBI CPEAN HACENICHHUS T.
HBanoBo-®paHKOBCKa, I'lle YUCIIO CiIy4yaeB ruMeHonenunos3a ¢ 1998 mo 2000 r.
MOHU3WIOCH B 3 pasa. [Iporpamma BKJIIOUaa cieIyolie HalpaBieHus: paboty
1 KOHTPOJb 32 COOJIIOACHUEM TPaBWJ JIMYHOW THTHUEHBI AETHMH, B YaCTHOCTH
TIPOBOIVIIN JUKTAHTHI JUTA JeTell HadalbHBIX KJIacCOB Ha TeMy «[ eTbMHHTO3EIY,
paboTy U KOHTPOJIb 3HAHUH CIEHUATNCTOB BeTEPUHAPHO-CAHUTAPHOM U eued-
HOM ceTH.

M.B. Menamenko, JI.H. Xunona
Boponexckuii rocy1apCcTBEHHBIN YHUBEPCUTET

O MAKPO30OOBEHTOCE B BOJOEMAX ITOMMBbI PEKHA
YCMAHbD - MECTAX OBUTAHUSA BOBPA (CASTOR FIBER L.)

PeuHoit 600p neneHanpaBIeHHO IPOU3BOAUT MPpeoOpa3oBaHUE MECTOOOH-
TaHUH U co3laeT cBoeoOpa3Hyro cpely. Jlaxe mocie yxona ¢ «00XKUTOH» Tep-
PUTOPHH OHA NECATKHU JIET COXPAHSET CIEbl KU3HEACATENIbHOCTH YTHX 3BEPB-
koB [1].

Kak u3BecTtHO, 600pB! HE HCHONB3YIOT 3HAUUTEIBHOTO KOJHUECTBA CIPBI-
36HHOHM M CKJIaJUpyeMON UMM JIPEBECHO-KYCTapHUKOBOW pacTUTeNbHOCTHU. Ile-
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peTHUBasA, 3aTOTOBJICHHBI KOPM o0oramaer BOJly OpraHUYeCKIMU U MHHEPAIb-
HBIMHU BemecTBamMu [2], Tak ¥ mpoaykramu merabonmszma. Co BpeMEHEM 3TH
BEIIIECTBA B BU/IC MJIa HAKAIUIMBAIOTCA B JTOHHBIX OTJIOXKEHUSX [3], 9TO OKa3bIBa-
eT BIMSHIE Ha MaKpO300OCHTOCHYIO OHOTY. DTOMY (pakTy IoKa eire He yaens-
eTCs JOJDKHOTO BHHMAHHMS, YTO WHHUIIMUPOBAJO HAIM HCCIICIOBAHUSA, KOTOPHIC
MIPOBOJMJIMCH HA peKe YCMaHM U Ha o3epax JeBoOepekHON MoiMBbI (Y CMaHCKUA
60p). Onrcanue Mect 0TOOPa PO MPUBOAMTCS B TAOIM. 1.

OT00p KOMMYECTBEHHBIX MPOO MPOBOAMIH IIPH ITOMOIIHM KOBIIOBOTO JTHO-
aeprarens [leTepcona ¢ MIomanapio oxsata aua 1/40 M. JIIst BBISCHEHHS HHC-
JICHHOCTH U OMoMacchl OEHTOCHBIX OPTaHU3MOB MX KOJIMYECTBO M Maccy Iepe-
cunteiBamy Ha 1 M° mromaau aua. OnpeeeH e IPOBOIMIOCH MO CEPHH OMpe-
nemurenelt, omyonukoBaHHbx 3VMH PAH. O6pab®oraHo 20 KOIHYECTBEHHBIX
po0, onpexaeneHo 1758 3k3. 6eCO3BOHOYHBIX.

Tabmuma 1
XapakTepucTrka MecT 0T0opa ruApOONOIOTHUECKHX POO B BoJjOeMax HOMMEI p. Y cMaHb
(utomb 2006 ).
No | [Tynkr or6opa | ry6una, M | an rpysra | pacTeHus
[Iporoka I
1 |Hayano 606poBoii npotoku, psaom ¢ | 0,4-0,45 | un, gerpur pOros, TPOCTHHK
KOPMOBBIM CTOJTHKOM
1" Kanaga 0,4-0,45 | un, 1eTPUT | MHOTOKOPEHHHUK, psicka
TpeX/I0JIbHAsI, HPUC
2 |Bbixox 600poBoii Tpomsl B poToky 1| 0,4-0,5 W poro3
2" |Hauano 600poBoii TpoIIbI, BEAyIIEeH K 0,35 YepHBIN HIT

03. be3pIMsiHHOE

o3epo besbiMsaHHOE

3 | MecTo OKOHYaHHs O0OPOBOIi TPOIIBI, 0,15 . MHOTOKOPEHHHK, BOJIO-
CepbIii TIECOK| s
ype3 BOJIBL. Kpac JIATYLIICYHbIH
3" [moaxoz cO CTOPOHBI 0OOPOBOI TPOIIBI 0.4 . -
P p poribly ’ Cepblii IIeCOK|
2Mm ot Gepera
4 | BeceHHsist XxaTka 000pa, ype3 Bojbl 0,35 — TPOCTHHK FOXKHBIH, PO-
» AeTP r03 y3KOJIUCTHBII
4" |BecenHss xaTka 600pa, 2 M oT Oepera 0,5 W1, IETPHUT -

o3epo BoceMepka
5 | Mmecto okoH4aHus npotoku 1, ypes | 0,3-0,35 |necok,cepblii

BOJIBI un
6 Hayaso npotoku II u3 ozepa 0,45-0,5 mecox  PAcKa, KyOBIIIKa JKenTast
«Bocpmepka»
6 KOHTPOJIb, YPE3 BOJIBI 0,45-0,5 MEeCOK sICKA, TPOCTHHK, KaMBbIII
nporoka II
7 BOIM3M 03epa «BocbMepka» 0,30 YEPHBIN WJ | TPOCTHUK,PACKA,KaMBIII
8 BHajeHue npotoku I B Yemanb 0,35-0,45 TIECOK TPOCTHUK
peka YcMaHb
8 [ Ype3 BOJIBI | 0,5 | TIECOK ‘ CTPEJIONHCT, TPOCTHUK
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MakpoOeHTOC TOHMEI p. YCMaHb XapaKTepuU3yeTcsl BEICOKMM BHIOBBEIM U
9KOJIOTUYECKUM pa3HooOpa3ueM. Hamu BoisiBieHO 169 BUIOB 6€CIIO3BOHOYHBIX,
13 KOTOPBIX OJIMTOXETHI mpejcTaBieHbl 10 Bugamu, TUSBKUA — 12, MOJUTIOCKHA —
34, mmanky — 1, pakooOpasHble — 5, BOAsSHBIE Kiemu — 16, HacekoMbie — 96 BU-
namu. Hoeim st Lentpansroro UepHosembs sBistercs 1 Bua: Valvata planor-
bulina Paladilhe, 1862. Hanbonee pa3HooOpa3HO# TIPyIIOH SBUIIMCH HACEKO-
Mble (96 BuIOB) 1 Mouttocku (34 Buna). CpeHss YHCICHHOCTh MaKpo3000eH-
Toca coctaBmna 1222 sk3/M°, Guomacca — 44,14 /m°. UHCICHHO TOMHHHPYIO-
medd rpynmoit B 71,4% wuccnenqoBaHHBIX IYHKTOB SIBISIIOTCS HACEKOMEIE, IO
6uomacce mpeoOIIanaT MOILTIOCKU — 88,54%.

JloMrHaHTaMH B MaKpO3000EHTOCE OKAa3alMCh Takue BHIBI Kak Glossi-
phonia concolor (Hirudinea, 330 sx3/M%), V. planorbulina (Gastropoda, 1270
3k3/M°), Segmentina nitida (Gastropoda, 1080 sx3/M%), Anisus vortex (670
ak3/M%), Asellus aquaticus (Crustacea, 540 sx3/m”), Cloeon gr. Dipterum (Insec-
ta, 380 sx3/M°), Plea minutissima (Insecta, 280 5k3/M”) ¥ ap.

ITo 6uomacce Benymiee Mecto 3anuMaet Contectiana contecta (Gastropo-
da, 408,2 F/Mz), JIOCTUrass HauOOJIbIICH YMCICHHOCTH Ha cTaHiuu Ne6 (120
5K3/M°), a HAHOOIbIIeH GroMacch! Ha craniuy Ned (116 r/m?).

AHanmm3 pacrupesieeHusi MaKpOOCHTHYHOM (ayHBI IO y4acTKaM ITOKa3bl-
BaeT, YTO MAaKCHMaJbHOE TAKCOHOMUYECKOe pasHooOpa3ue HaOII0JaeTCsl OKOJIO
BeCeHHeH xaTku 600pa Ha cranmmu Ne4 (60 Buzmo) u Ned™ (56) ozepa bezpMsn-
HOe. Pe3ko 0O0eqHEeHHBIMH B BUIOBOM OTHOIICHHUH SIBIISIOTCS: HAYaIO IIPOTOKHA |
(10 BuzmoB) u xaHaBa Ha nportoke I (16 BunoB) (Tadn. 2). CpaBHUTEIBHO HEBHI-
COKO€ BUIOBOE pa3Ho0Opa3ue HaOMI01aeTCsl Ha CTAHIIUAX, K KOTOPBIM MOIXOAUT
606poBas Tpoma: cranmuu Ne3 (26 BumoB), Ne3™ (23 Buma) o3zepa bespiMsanHOE 1
Ha ctanuuu Ne5 ozepa BoceMepku, k KoTopoii moaxoaut npotoka [. BosmoskHo,
9TO CBSI3aHO C TEM, YTO HA3BAaHHBIC CTAHIMU BXOISAT B 30HY MEPEABHKCHUSI U
nuTaHus 606pa.

Tabmuua 2
OCHOBHBIE XapaKTEPUCTHKU COOOLIECTBA BHJOB MaKpO3000EHTOCA B MOIMEHHBIX BO-
JoemMax p. YcMaHb B 30HE BIHSHUS 600pa

[Tapametp CTaHIIUU
1 2 2" 3 3 4 4 5 6 6 7 8 8"
Kon-BoBugos 10 22 37 16 26 21 60 56 22 29 23 35 24 37

YucnenHocts, 180 410 590 220 340 290 1530 1310 420 1680 2200 3300 880 3760
SK3/M>

buomacca, r/M> 2 6,05 333 3,17 394 0,76 158,6 51,2 29,3 442 1,14 1002 118,1 30,68
Canpo6HocTb 2,78 226 28 2,11 2,1 2,48 23 2,52 255 206 29 28

Knacc Bog, a B a B B B B R-a R-a B a o
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OO0m1as YMCIEHHOCTb JOHHBIX OPraHU3MOB B MeCTax B3sTUS Mpo0 Koie-
6anach or 180 10 3760 5k3/m”. CaMbIMH GETHBIMU B KOTHYCCTBEHHOM OTHO-
meHuu okazanuchk craniuu Nel - 3'u Ne 5. YMepeHHass 4MCIEHHOCTh OpPTraHU3-
MOB - oT 590 mo 1680 5K3/M’ OTMEYeHa Ha craHnusax 2, 8, 4°, 6. Beicokast uuc-
JIEHHOCTb Opranu3MoB oT 1920 mo 3760 3K3/M° - Ha CTAHLMAX 4, 6,7, 8. Ca-
Masi BhICOKasi Gromacca Genroca (158,57 r/m’) oTMedeHa B mpo6ax, B3STHIX
OKOJIO BECCHHEH XaTku 000pa (ctanuus 4). [Ipyrie cTaHIMK MBI pa3feiIiin Ha
YeThIpe TPYIIIBL: ¢ MoKasaTenaMu Guomaccsl — 10 2 t/M” (1, 3%, 6%); 1o 10 t/m”
(1, 2"); 10 50 /™ (2, 3,4, 5, 6, 8"); M B OTACIBHYIO TPYIITY BHIICIHIH CTaH-
nuu ¢ onomaccoit 100 u Beimie (7, 8). AHamu3 KadecTBa BOABI 1O JOHHBIM ca-
MpOOHBIM OpraHW3MaM IOKa3bIBaeT CHJIBHOE 3arps3HeHHe cTaHiuii 1°, 2° Ha
npotoke I, a Taxxe Ne§ Ha mpotoke Il mpu BnageHuu B p. YCMaHb, U CTaHIUU
Ha p. YcMmanb (0 -Me30canmpoOHBIA Kiacc BoX). B 30HE HEMOCpeACTBEHHOTO
BIUsHUS 000pa, cranimu 3, 3°, 4, 4° o3epa be3pIMsaHHOE, BOJBI OTHOCATCS K [3-
Me30canpoOHOMY KIIACCy, T.€. XapaKTePHU3YIOTCS KaK YMEPEHHO-3arPsI3HCHHBIE C
pa3IMYHBIMU 3HAYEHHUSIMHU CanpoOHOCTH. BhIsiBIeHa TeHIEHIMS K Ooyiee BHICO-
KOMY YPOBHIO CAMOOYHIIIEHSI BOJIBI B MECTAaX BHICOKOW YHCICHHOCTH (QUIIBTpa-
TOPOB (MOJUTIOCKOB, HEKOTOPBIX JITUNHOK HACEKOMBIX).

Jluteparypa

1. 3aBbsioB H.A. Biusinue peunoro 600pa Ha sxocucTeMbl ManblX pek / H.A. 3aBbsiiios,
A.B. Kpsuios, A.A. Bo6pos. — M.: Hayka, 2005. — 186 c.

2. Naiman R.J. Ecosystem alteration of boreal forest streams by beaver (Castor canaden-
sis) / R.J.Naiman, J.M. Melillo, J.E. Hobbie Ecosystem alteration of boreal forest streams by
beaver (Castor canadensis) // Ecology. 1986. Vol. 67. N 5. P. 1254-1269.

3. Jlereiina U.C. O BnusHuu metabonutoB 600pa Ha OydepHbie CBOMCTBA U (HH3HUKO-
XUMHUecKoe cocTosiHne noBepxHocTHbIX Boj / U.C. Jlereitna, A.W. Cepruenko // Dkoioro-
Mopgonornueckue 0coOEHHOCTH KUBOTHBIX U cpela ux oourtanus. — Kues: HaykoBa mymka,
1981. - C.33-35.

ABTOpBI BBIpakaroT Ooublyro OnarogapHocts A.E. CHIMHOM 32 KOHCYJIBTallUH U T0-
MOILb B paboTe.
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H.A. Mopo3oBa

I'OY BIIO «Camapckuii rocy1apcTBeHHBII 0071aCTHOM
yauBepcuteT (HassHOBO)»

AKKYMYJIALIUA TAXKEJBIX METAJIJIOB B IOYBAX
r. CAMAPBI

[TouBeHHBIH MOKPOB SBJIACTCS BaKHEHIINM HNPUPOAHBIM 00pa30BaHUEM.
Ero 3HaueHme A XKHU3HM OOIIECTBA OMpeneNseTcs TeM, YTO IOYBa SBISIETCS
OCHOBHBIM HCTOYHHKOM IIPOIOBOJILCTBHSA, 00ECTICUNBAIOMINM OOIBIIOE KOTHYE-
CTBO MPOAOBOJILCTBEHHBIX pecypcoB HaceneHus [1]. Bmecte ¢ TeM mouBeHHBIH
MIOKPOB SBJIETCA MECTOM JESTENbHOCTH 4eIOBeKa, Ha KOTOPOM pa3MelaeTcs
MIPOMEBIIUIEHHOE W CEIhCKOXO03SICTBEHHOE MPOM3BOACTBO. OCOOCHHO CHIBHOE
TEXHOTEHHOE JABIICHHE HCIBITHIBAIOT MOYBBI B pallOHaX PacCIOJIOKEHHS KpYII-
HBIX MPOMBIIUIEHHBIX NPEANpHUITUil, OONBIINX TOPOJOB, TPAHCIOPTHHIX apTe-
puii. B 6mokaifmei kK MpeAnpHATHIO 30HE COAEPKAHNE THKEIBIX METAJIIOB Yac-
To 3HaunTenbHO npesbimaer [1JIK. [Totomy u3ydeHume (OHOBOTO 3arpsi3HEHHS
moyB r. Camapsl TSKENTBIMU METAJUIaMHU SIBJISETCS aKTyalbHOU 3a1auei.

B kagecTBe 0OBEKTOB MCCIIEIOBaHUS BBIOpAHBI ITOYBCHHBIE MPOOBI M3
paiioHoB 1. Camapsl, B KaXJJOM U3 KOTOPHIX JUISI N3yYEHHS B3STHI [BA YIacTKa —
30Ha peKpealy U CAaHUTapHO-3aIlUTHAs 30Ha BEIYIINX MPOMBIIIJICHHBIX IPeN-
npusitaid ropona (1 — I[Mapk kynbTypsl 1 otabixa uM. [opekoro, 2 — 3A0 «Ca-
Mapckuil MykoMonbHBIi 3aBox Nely», 3 — IMapk kydaeTypsl U oTAbIxa um. I'ara-
puna, 4 — OAO «3aBog um. A.M. Tapacoay, 5 — [Tapk JIK «Vckpa», 6 — OAO
«Onexrpouuty, 7 — Ilapk Craguona «Meramnypr», 8 — OAO «Camapckuii Me-
TaJTyprudeckuit 3aBoa»). Teppuropus n. Kypymou (Camapckast o651acTs) BbI-
OpaHa B KauecTBE 30HBI yCJIOBHOro KoHTpous (9 — m. Kypymou). IIpoGsl oTOH-
pasuck B 2008 roy B TeUE€HHUE TPEX JIETHUX MECSILIEB.

H3yuaemble MOYBBI OTHOCATCSL K CyNECUaHbIM, JIETKMM M CPEIHUM CYyT-
nuHKaM. KUCIOTHOCTH MOYB, BIMAIOMIAS Ha MOABHXHOCTH METAJUIOB M YCBOE-
HUE MX KOPHEBBIMU CHCTEMaMH pacTeHWH, kojebiaercs ot 6,54 mo 8,24. Orme-
YEHO, YTO BO BCEX MPOMBIIUIEHHBIX 30HaX 3HaueHHs pH Bblle, yeM Ha mapko-
BBIX TEPPUTOPHSIX. B mouBax 3aBOACKUX TEPPUTOPUIl BBHIABIEH CPeIHUH ypo-
BEHb COJICpP)KaHMs KapOOHATOB, B II0YBAX MAapKOB OHHU OTCYTCTBYIOT MIIH COJEp-
JKaTCsl B MUHMMAJIbHOM KOJTHYECTBE.

B nouBeHHBIX 00pasax onpenessui coaepkKaHue BAJIOBBIX (KHUCIOTOpac-
TBOPUMBIX) (OpM TsDKeNnbIX MeTaioB. Ha puc. 1 mpeacrasieHo cojiepikaHue
TSDKENBIX METAJUIOB Ha BCEX M3YUYEHHBIX IUIONIAJKaX, OTOOp MOYBEHHOTO Mare-
pHana Ha KOTOPBIX MPOBOJUICS B UIOHE.
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OBIBaHMIO WX KOHICHTparwmii: Zn > Cu > Pb > Ni > Cr > Cd.

Ha puc. 2u3 OpEaACTAaBJICHbI JAHHBIC COACPIKAHUA TAXKCIIbIX METAJJIOB B

Amnanms TIOJTYYCHHBIX JaHHBIX ITOKa3all, YTO COACPKAaHUEC KUCIOTOPACTBO-
M3Yy4YCHHBIX ITOYBAaX B HIOJIE U aBrYCTC. YcTaHOBIEHO

Puc. 1. Coneprxanue TsKeIbIX METAJLIOB B IouBax I. Camapsl B utone 2008 r
PUMBIX (I)OpM TAXKCIIBIX MCTAJJIOB MAKCUMAJIbHO B IMOYBCHHOM ITOKPOBC OAO
«3aBox uM. A.M. TapacoBa». MuHUMaJIbHOE COJIEP>KAaHUE XapaKTEPHO JUIsl OB

5
Puc. 2. Coneprxanue TspkeIbIX MeTa/LIOB B ouBax I. Camapsl B urose 2008 r.

TSAXKEJIBIX METAJJIOB PAaMOHBI B 3aBUCUMOCTU OT MECANA U3YYCHHUA HE IMOMCHA-

OAO «Onexrpoumur» u napka JIK «HMckpa»
pacHoNoKeHNEM JJAaHHOTO paioHa.
muck. [Ipn 3TOM 11 Beex MPOOHBIX IUIOIMIAzE

MEHTHBIH s 110 Y

Puc. 3. Cogeprxanue TsSHKeIBIX METaUIOB B mouBax I. Camapsl B aBrycte 2008 T.
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[TpoBeneHHBIE MCCIENOBAHUS MOKA3alIH, YTO COJECPIKaHNE BCEX aHAIN3H-
PYEMBIX JJIEMEHTOB BO BCEX M3Y4YEHHBIX IOYBEHHBIX NPO0AX HE MPEBBILIAIOT
ITJIK [2]. 3amedeH TOIbKO MpeodIafaromnil ypoOBeHb COIepKaHusl CBUHIIA, UTO,
CKOpEee BCETO, CBSI3aHO C €KCTOJHBIM YBEIMYECHHEM TPAHCIOPTHOW HArpys3KH.
Bonbmiee BIusiHUE Ha 3arps3HEHUE OKPY)KAIOMIEH Cpelbl OKa3bIBaeT 3aBOJ M.
A M. TapacoBa. KoHneHTpauu TskenbIX METaIOB Npeo0IagaoT Ha TeppUTo-
pHSX MIPOMBIIIICHHBIX MPENPUATHH, 32 HCKIIIOYEHNEM NTapKoB UM. ['opbKoro u
Craguona «MeTamnypr», KOTOpBIE B CBOIO O4Epeab SBISIOTCS LIEHTPAMH Mac-
coBOHM mnoceniaeMoctd. TakuM 00pa3oM, 3arpsi3HEHHE MMOYBEHHOTO ITOKPOBA T.
Camapbl TSDKEJIBIMM METaJUIaMU SIBJISIETCSI OOBEKTHBHOM 3KOJIOMYECKO IMpo-
6nemoii 1 TpebyeT nanbHEHIIEero H3yYeHUs.

Jlureparypa

1. Banosa B./I. OcuoBsl xonorun. / Bamosa B.J[. M.: U3narensckuii JJom «JlamkoB
u K, 2001. 212 c.

2. TH 2.1.7.2041-06 Tlpenensno momyctumbie konuentpauuu (ITJK) xumuuecknx
BEIIIECTB B ITOYBE.

JI.B. Hukoabckas
IIckoBCKUI MONUTEXHUYECKUI HHCTUTYT

K BOITPOCY OB OKCIINIYATAIIMHA TIOJIMT"OHA TBO B r. ICKOBE
N Er'O BJUAHUUA HA OKPYKAIOIIYIO CPELY

IlepepaboTka M yTHIM3anusl OTXOMOB SIBJISICTCS CIOKHOM M MHOrodak-
TOPHOI SKOJIOTMYECKOM, TEXHOJOTMYECKOW M HSKOHOMHYECKOH MPOOIEMON.
OcobeHHO akTyasbHa 3Ta IpobiieMa B KPYMHBIX TOpojax ¢ OOJNBIION MIOTHO-
cTpto HaceneHus. Hanpumep, B [IckoBe KosmMuecTBO COOMPAEMBIX OTXOJOB CO-
craBnsier nopsaka 600 xr B rox Ha ogHoro xwuressi. [Ipodiema sxomormyeckoit
ONIACHOCTHU TBEPABIX OBITOBBIX OTXOAOB 3aTparkBaeT BCE CTaJUHM OOpAILICHUS C
TBO, HaunHas ¢ uX cOOpa U TPAHCIIOPTHPOBKH M KOHYAS 3aXOPOHEHUEM Ha Io-
POJICKOM CBaJIKe.

I'oponckas cBalka OopraHM30BaHa Ha MeCTe MEcUaHOro kapbepa B 1947
TOAy M HaXOTUTCSA B 3KcILTyataruu 61 rof. [octenenHoe yBenuueHne IUIONa
CBAJKMA M CTPEMHTENIFHOE pa3BUTHE JKMIMIIHOTO (oHAa B paifoHe 3aBenndne
IIPUBEIH K TOMY, YTO B HACTOSIIIEE BPEMS CBaJIKa PacrojaraeTcsi Ha 3eMJIsIX T10-
cenenuit r. IlckoBa (T.e. B ropoackoil uepre). Kpome Toro, Ha TeppuTopuu
CBAJIKM Y9aCTOK CKJIAAWPOBAHMS OTXOJIOB 3arpyxeH orxonamu Ha 100 %.

brwkaiitmas xuas 3acTpoiika yaajaeHa OT TeppUTOpun o0bekTa «I opo-
ckas cBanka» Ha 450 merpoB (n.Omounusi). Hopmatushsiit pazmep C33 mns
cBanku 500 metpoB (cornacoBan LICOH B r. [Ickose ot 16.06.2003 1.).
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Opnako OO0 «ACIIO» npoaomkaeT OCYIIECTBIATH JEATENBbHOCTh IO
TPaHCIIOPTHPOBKE U Pa3MELIEHUIO OMAcCHBIX 0TX0J0B 0T 1394 abonentos (2007
I.) *®uaoro ¢poHAa MyHUIMIIAIEHOTO oOpa3oBanus «['opox IlckoBy», oT mpen-
npusATHd ¥ opranm3anuid T. IIckoBa u IIckoBckoro paiiona. 775 abOHEHTOB
OCYIIECTBIISIFOT «CaMOBBIBO3)» OMACHBIX OTXOJIOB Ha CBAJIKY.

IIpoBeeHHBIMU B pa3HbIE TOJBI UCCIECAOBAHUSAMH yCTAaHOBJICHO, YTO BO-
KpYT' CBAIKH C(HPOPMHUPOBAIHCH 30HBI IUHAMHUYHBIX OpPEOJIOB ITOJUKOMIIOHEHT-
HOTO 3arpsi3HEHUs] BCeX MPUPOIHBIX CPEel: MOBEPXHOCTHBIX M MOJ3EMHBIX BOJ,
aTMocdepHOro Bo3yxa, HOYBEI, OHOTEHI.

Csanka TBO cnocoOHa BBI3BIBaTh pa3IMYHbIC BBl 3arPS3HEHUS MOYB:
MeXaHHMYecKoe, XMMUYIECKoe, paJroakTHBHOEe, OakTepuonornieckoe. Ilousa —
9TO BechMa CHEHU(pHUCCKHA KOMIOHEHT OHOC(EpHI, MOCKOJIBKY OHA HE TOJBKO
TFEeOXUMHUYECKH aKKyMyJIUPyeT KOMIOHEHTHI 3arpsI3HEHUS, HO U BBICTYIAET Kak
MpUpoAHEIH Oydep, KOHTPOIUPYIOUTHHA ePEeHOC XUMHUUECKIX 3JIEMEHTOB U CO-
enHEeHnH B aTMocdepy, ruapocdepy u )KUBOE BEIIECTBO.

OCHOBHBIM HEONAaronpHUsITHBIM BO3AEHCTBHEM Ha T€OJIOTHYECKYIO Cpely U
MIOJI3EMHBIE BOJBI SIBIIIETCSl OOpa3yIoNIMiAcsS B Telie CBANKU (UIBTPAT, COAEP-
JKaIlMP KOHLIEHTPAT OPraHUYECKHUX BEIIECTB, TSKEJIBIX METAJUIOB M YCJIOBHO
MaTOTEeHHBIX OakTepwii. PaznokeHne W DaabHOCTH IepeHoca (IIbTpaTa CBsA3a-
HBI C XapaKTepoM 3arpsi3HEHUs €ro M NMPOHHUIAeMOCTBI0 ITPYHTOB. OJHAKO NpH
OIICHKE 30H PaclpoCTpaHeHHs PUIbTPa HEOOXOIMMO YUYUTHIBATH HE TOJBKO BO-
JIOTIPOHMIIAEMOCTE ((pHU3UYecKOe CBOMCTBO TPYHTOB), HO (DH3UKO-XUMHUYECKHE
MPOIIECCHI, MPOUCXOMANINE B TIOYBE, TAKUE KaK aIcopOIHs, HOHHBIH OOMEH U
npouyre. Tak Kak BO3MOXXHO yMEHbIIeHHE KOd(h(UIIMEHTa (QUIBTPALUU CO
BpPEMEHEM 3a CUET IIPOIECCOB KOJIBMATHPOBAHUS TIOP Jake KPYIHO3EPHUCTHIX
IIECKOB.

I'unporeonorudeckue pa3pessl Ha JAHHON TEPPUTOPUH CBUAETENHCTBYIOT
0 TOM, YTO YETBEpTHUUHBIN BOMOHOCHBIH KoMmIiutekc (BK) mepekpriBaer He 3a-
LIMILIEHHBIE CAapracBCKO-JayraBCKuil M apykronakcko-mBsiHToMckuil BK. Pe-
3yJBTaThl XMMUYECKUX aHAIH30B B ONMKAUIINX K CBAJIKE CKBOKUHAX CBHUJIC-
TeNbCTBYIOT O IMOBEIIeHHOW MuHepanmuzauuud 2706-2992 mr/a, KOHUEHTpaIuu
xyopunoB 618-811 mr/n, HurpatoB 291-437 wmr/m, Fe** 1,77-1,84 wmr/n, Fe**
4,21-6,73 mr/n. Kak mpaBuio, opraHUYECcKHe BEIIECTBA Pa3pyLIAIOTCS BOIU3U
ouara 3arps3HeHHs, a HEOpPTaHWYeCKHe HMOHBI MEePEeHOCATCS Ha 3HAYUTENIbHBIC
paccrosHus. Hanbosee cTONKHY K 3afep’KUBAaHUIO B IPYHTaX XJIOPHI-HOHBI, KO-
TOPBIE MOXKHO CUHTATh HHANKATOPOM IBIKCHUS (HUIBTpATA.

Ipormeccr! pa3iaokeHUs] TBEPIBIX OBITOBBIX M MPOMBIIUICHHBIX OTXOI0B
B Tene oObekTa «l'opojackas cBanka» M paboTa MallMH U MEXaHHU3MOB Ha yda-
CTKax CKJIAIUPOBAaHMS OTXOIOB OKAa3bIBAIOT 3HAYMTEIBbHOE BO3/ACHCTBHE Ha aT-
Moc(hepHBII BO3AyX. B pesymbrare pa3mUYHBIX XUMHYCCKHAX IIPEBPAIICHHUIA:
OKHCIIEHUs], TUIPOJN3a, JeNOIMMEpH3aliy, a TaKKe 32 CUeT THUEHHs (B yclo-
BUSIX HEJOCTAaTKa KUCIOPOJa) B aTMOCGEpHBI BO3MyX MOCTYMAIOT Pa3IHuHbIC
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TOKCHKaHTHI. [IpeBanupyronryo poib MpH pa3iokeHHH OTXOJO0B UrparoT OHo-
XMMUYECKHUE MPOLIECCHI, MPOTEKAIOIINE B a9POOHBIX H aHAYPOOHBIX yCIOBUSX.

Pacuer MakCHMAaJbHBIX MPU3EMHBIX KOHIICHTPAIMHA CBUACTEIBCTBYET O
TOM, YTO MAaKCHMAllbHbIE MPU3EMHBIE KOHLEHTPALMU B IPaHUIAX CBAJKH U Y
JKUJIOM 3aCTPOMKH COOTBETCTBEHHO COCTAaBJIAIOT: MO aMmMuaky — 5,53 TIJIK; 1,82
[TAK; mo cepoogopony — 6,75 TIK; 2,22 IAK mo kcunony — 4,6 TIJIK; 1,51
ITIK; mo stunbenzony — 9,86 IAK; 3,24 TTIJK; no dopmansaeruay—S,7 T1JK;
1,87 IIAK. AHanu3 pe3yapTaToB pacuera CBUAETEILCTBYET O TOM, YTO KOHIEH-
TpaLUH 3arps3HAIOLIMX BEIECTB BO3AyXa B paiioHe pa3MelleHUs oObeKTa U Y
TpaHMIIB] XKHUJIOH 30HBI IPEBBIIIAIOT 3HAYEHUS NPEICIbHO JOIMYCTUMBIX KOHIICH-
Tpamuii.

PacTutensHOCTD M KMBOTHBIM MHP BOKPYT CBAJIKH aHTPOIIOTEHHO IPe0o-
pa30BaHbl, SBISAIOTCA BTOPUYHBIMH MO MPOMUCXOXKIEHUIO. /laHHBIE O BHUAOBOM
COCTaBE PAaCTEHUH M KMBOTHBIX CBHUIETEIBCTBYIOT O MPEoOIafaHNH CPear HUX
CHHAHTPOITHBIX BHJIOB.

Oco0yto 0OmacHOCTb MPEACTaBIsAET BO3MOXKHOCTh BO3HHKHOBEHMsS aBa-
PUIHBIX U 4Ype3BbIYANHBIX CUTyallUi IIPU SKCIUlyaTalluu CBAJIKU. B ciydae ro-
PEHHS OTXOIOB, HMEIONINX ITOJIMKOMIIOHEHTHBIH COCTaB (B TOM 9YHCIE IOJIHMe-
PBI, 2JIaCTOMEPHI | T.II.), B OKPYKAIOLIYIO Cpexy OyIyT MOCTYNaTh MOJUINKIN-
yeckue apomaTtuueckue yrieBogopoasl (ITAY), k KOTOpPBIM OTHOCHTCS
OeH3(a)TMpeH, TUOKCHHBI U IPyTHe BBICOKOTOKCHYHBIE COCAMHEHHS, 00Jataio-
1€ MyTareHHbIMH, KaHIIEPOr€HHBIMH U T€PATOr€HHBIMH CBOWCTBAMHU.

Takum 00pa3zoM, NpecTaBICHHbBIH aHAIN3 CBHICTEILCTBYET O HEAOIYC-
TUMOCTH BO3JICHCTBHSI CYIIECTBYIOIIEH FOPOACKON CBAJIKM HA NMPUPOAHYIO Cpe-
Iy u TpeOyeT CPOYHOTO PemeHnsI O CTPOUTENBCTBE HOBOTo mojuroHa THO ms
r. [IckoBa.

FO. P. Hucan6aesa, /I. C. MeTesieBa
Bsarckuil rocyqapcTBeHHbIH yHUBEpCUTET, I'. Kupos

IMPOBJEMBI OPTAHU3AIIMNA CBOPA MEJUIIUHCKHNX OTXOA0B
B JIEUBHO-ITPOPUNJITAKTUYECKUX YUYPEXJIEHUAX I KUPOBA

[Ipobnema conepkaHUsI KOHTCHHEPHBIX IDIOMAI0K W OpraHU3aIMy cOopa
MEIUIMHCKUAX OTXOJOB KpaifHe aKTyajbHa B HAllM THH. HecMmoTps Ha TO, 4TO
CaHUTApHBIC MPABUIA U HOPMBI, PETYIUPYIOIIAE OOpAICHAE ¢ MEIUIIMHCKUMHU
oTxoxamu, OblIH HpUHATH emé B 1999 romy, cxemy obpamieHus ¢ OTXOJaMH
nedeOHo-podumakTHIecKuX yuapexnenuit (JIITY) Ha3zBaTh Halla)keHHOH (B TOM
yucie u B I. Kupose) Hemnb3s.

OTcyTCTBHE HAJJICXKANEro OOpalleHUs C METUIMHCKUMH OTXOJaMH
JeJIaeT UX JOCTYIHBIMH ITOCTOPOHHHM JIMIIAM U SIBJISETCS MCTOYHHKOM WH-
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¢exunn kak BHyTpH JIITY, Tak u 3a ero mpeaeaaMu.

I'maBHBIMM ONACHOCTSIMHU, CBS3aHHBIMH C MEIULUHCKHUMH OTXOJaMH
JIITY, aBnstOTCSI HAJIM4YME HEKOTOPBIX IIATOIEHHBIX MUKPOOPIaHU3MOB, PUCK
(U3MYECKOro MOPa’KeHNS KOXKHBIX TIOKPOBOB U CIM3HUCTBIX, PUCK TOKCHYECKO-
ro, PaguoakTUBHOIO MOPAKEHUS M DKOJIOTMYECKUIl PUCK 3arps3HEHUs OKpY-
JKarollel cpelpl, CBA3aHHBIN ¢ BO3MOXKHOCTBIO 3arpsiI3HEHUs BO3YIIHON U BOJI-
HOM cpejpl WM MOYBHI (TPOSIBJIETCS Tocie yaaneHus orxonos u3 JIIIY) [2].
ITomMuMO 3TOro OTXOABI CO34AI0T BO3MOXKHOCTB Il cOOpa pa30BOro MEAMLIUH-
CKOro obopyznoBaHHs (OCOOEHHO LINPUIIEB) JUI MEPENpoaaXd U MOBTOPHOIO
HCIIONB30BaHUs 0€3 CTepUIN3AIIUH, YTO YBEIUUNBACT PUCK 3apAXKCHUI.

Llenpro maHHON PaboTHI SBISAIOCH MCCIEJOBAaHUE COOTBETCTBHUS COCTOS-
HUSL KOHTEHHEPHBIX IUIOLIAZIOK JIeueOHO-ITPO(IIAKTHIECKUX YUPEXKICHHH T.
Kuposa CanlluH 2.1.7.728-99 «IlpaBuna cOopa, XpaHeHUs U YHAJICHUS OTXO-
JIOB JIEYeOHO-TTPOPHUIAKTHIECKUX yUpexaeHuiD (nanee — [IpaBmia).

B nepuon ¢ mapra no mait 2008 roga cryaentamu Batl'Y Gbinu uccueno-
BaHBI KOHTEHEPHBIE MIOIMAIKN U (MEX)KOPIyCHBIE KOHTEIHEPHI AT Bpe-
MEHHOTO XPaHEHUS MEJULMHCKUX OTXOAOB, COAEPKaHHE KOTOPBIX SBIIAETCS
Ipo0JIEMHBIM 3BEHOM B CHCTEME cOOpa 0TXO/I0B.

BusyansHo ncciemoBanoch ofmiee COCTOSHHE IIIONIAJOK, COCTOSHHE
KOHTEIHEepOB, UX PacloIOXKeHHEe U CoJepkaHue (pa3 B HEMEIN0), Becs MOJCUET
KOHTEIHEpOB, pe3yabTaThl MOAKPEIUIUINCE (oTorpadusmu. Habmronenns mpo-
BoamiKch 3a TpuHaauateio JIITY r. Kupoa ( 18 mromanok, 75 KOHTEHHEPOB, U3
KOTOpBIX Kitacca A: 52 , knacca b: 16, kinacca B: 7 wryk).

B xone HaOmronennii ObUIH BBIABIICHBI cienytomue HapyimeHus CanlluH
2.1.7.728-99:

-KOHTEHHEpHI, IpeJHa3HadYeHHBIC I OQHOI'0 Kjacca OIACHOCTH, He-
UACHTUYHBIE: OTIMYAIOTCS 10 KOHCTPYKIHHM M IO LBETOBOMY O(OpMIIEHHIO,
(mpotuBopeune nyHkty 7.5 IIpaBun) — 5%;

-OTCYTCTBYET MOJAbE3/ K KOHTEIIHepY ¢ MEAUIUHCKUMH OTXOAaMU (He-
cooTBeTcTBUE MHKTY 7.9 [IpaBum) — 6%;

-00Hapy>KeHbI Clie/lbl HECAHKIIMOHUPOBAHHOTO COKUTAHHUsI OTXOJO0B (He-
cootBeTcTBUE MyHKTY 8.7 [IpaBun) — 11%;

- He ac(anbTHpOBaHbl — 28%, TIIOMA KK He OropokeHsl — 44% ;

-OTXOJIbl PA3HBIX KJIACCOB OMACHOCTH (YPE3BBIYAMHO OMACHBIC, OIACHBIC
1 HeollacHbIe) CMeMMBaloTcs (HapymeHue myHkTa 7.5 [Tpasmr) — 38%;

-Ha OTKPBITOW IUIOMIAJKE PacHojararoTcsi 0osiee 5 KOHTEHHEepoB (Hapy-
mrenue myskra 7.10 Ipasun) — 39%;

-MEAUIIHCKUE OTXOBI JOCTYITHBI IIOCTOPOHHMUM JIMIIAM, PacIolararoTcs
B HecepTU(UIIMPOBAHHON Tape M POCCHINBIO B HETE€PMETHYHBIX KOHTEIHHe-
pax (Hapymenue myHkra 7.6 [Ipasui) — 58%;

-npaxkTudecku Bo Bcex 13 JIIIY He BbLAEpKAHO PacCTOSHUE OT KOHTEH-
HEPHBIX TUIOMIAIOK JI0 JieueOHOTo Kopiryca — 94%.

CoOTHOIIEHNE TTEPEUNCICHHBIX HAPYIIEHHH 0TOOpaskeHO Ha PHCYHKE.

180



HO,E[BCI[eM HUTOT BBIIIECKA3aHHOMY:

1.B GonpmmHcTBe 00ciaenoBanubix JIIIY BeIsiBIEHO HEcoOOIEHNE Tpe-
0OBaHUI CaHUTAPHBIX HOPM, MPEICTABIISAIONIEE MOTCHIINATBHYIO OITACHOCTh KaK
U1 paboTHUKOB 1 manueHToB JIITY, Tak Ui HaceleHUs U OKpYXKarolleH cpe-
nel. [IpuyriHaMu MOTYT OBITH HEIOCTATOYHOE OOYyYeHHE MeIIepcoHaja U He-
HaJJIeXaliee BBIMOTHEHUE periaMeHTa o0paleHus ¢ OTX0AaMu.

2. Hexotopslie TpedoBanus Hopm CanlluH 2.1.7.728-99 «IIpaswiia cbopa,
XpaHEeHHS W YIOAJICHHUS OTXOJOB JICUeOHO-TIPOPHIAKTHICCKUX YUPEIKICHIID
JIOCTaTOYHO CJIOKHO BBIMOJHUTH Ha HpakTHke. Tak, Hampumep, caMoe
pacmpocTpaHeHHOE HapylieHue (HecoO0eHNe JOHKHOTO PACCTOSHUS OT
KOHTeHHEpHO! IMIOMAAKH IO JIe4eOHOTO KOpIyca) B CBSA3HM C HEOONBIINMU
teppuropusivu JIITY u GIM3KUM pacroyioskeHHeM OT OONBHUI] O APYTHX 31a-

HUN BBIACPIKATH HE MPCACTABIIACTCA BO3MOKHBIM.

KoHTenHepbl
HeugeHTUHbl 2%

HeT noabesaa k
nnowagake 2%

Cxvranve
otxonoB 3%

Mrowaaka He
acganbTupoBaHa
9%

Cmellenne
OTXO0B Pa3HbIX
knaccoB 12%

Bonee5
KOHTEMHEPOB Ha
nnowazake 12%

Mnowaaka He
oropoxeHa 14%

Hecobnionexve
paccTosiHusa 28%

HocTtynHocTb
oTxon08B
NOCTOPOHHUM
18%

Jlureparypa

1. CaulluH 2.1.7.728-99. [IpaBusa cbopa, XpaHEHUS U yAaJCHHs OTXOO0B Jie4eOHO-

Mo HIAKTHUECKUX YUPEKACHHIH.
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2. T'onyGe [I.A. IIpakTuyeckoe mocodue mo oOparieHuIo ¢ 0TX0aMH1 JieueOHO- Mpo-
¢dunaktnueckux yupexnaenuit / JI. A. Tomybes, B. I'. Cenesnes, O.B. Muponenko. CII6.:
Dkomnoic U KyisTypa, 2001. 236 c.

3. I[IpobaeMbl comepxkaHusi KOHTEHHEPHBIX IUIOMIA0K W OpraHu3aluu cOopa MeIu-
LOUHCKUX OTXOJOB B Je4eOHO-podMIIaKTUYEeCKUX YyupexaeHusx r.Kuposa: Marepuainb
koH(. [TpobIieMbl pernoHaIbHO KOJIOTHH B YCIIOBHSAX YCTOWYMBOTrO pa3utusi, Kupos,2008

HL.II. Ouepet, B.C. KpukyHoBa
AgppIreiickuii rocy1apCTBEHHBIN YHHUBEPCUTET, I'. Maiikon

IKOJOI'MYECKOE COCTOAHHUE ITOYB U KAYECTBO
OKPYKAIOIIEW CPEJBI PECITYBJIMKU AJIBITES

CoxpaHeHre KauecTBa OKpY’Karolleil cpelibl U 30POBbsl HACENEHHUSI SIBIIS-
eTcs OJJHOM M3 CaMBIX OCTPBIX MPOOJIEM COBPEMEHHOCTH.

Her HHKakmx COMHEHHH, YTO HEOIAroNpHATHBIE aHTPOIOTEHHBIE (haKTOPHI
HETIOCPEJCTBEHHO BIMAIOT HA 370POBbE HACEIIECHMS, 3arpsI3HSAIONINE BELIECTBA pa3-
JIMYHBIM 00pa30M IOCTYNAIOT B OPraHU3M YeJIOBEKa, BO3/JCHCTBYIOT Ha pa3inyuHbIC
OpraHbl ¥ TKAHM W BBI3BIBAIOT IIMPOKHI CHEKTp 3a00JIeBaHMN, a MHOTHE XHMHIJe-
CKH€E BEILECTBAa HMEIOT MHOTOTPAHHBIN XapaKTep JeUCTBHs. 3a MOCIEeJHIE TObl Ha-
OiroyiaeTcst yCTOMUMBAs TCHACHIMS yXY/IICHUS SKOJOIMYECKOH CHUTYally 3KOCH-
creM 6uoceps! (mouBa, Boa, BO3AYX) U 3A0POBbs HaceneHus PecryOmuku Agbl-
resi. AHTPOTIOTEHHBIE BO3ICHCTBIS HA TIOYBHI OOIIMPHEH, YeM Ha JIPyTHe SKOCUCTeE-
MbI Orocgeps! [1-3]. TTouBeHHbIi TOKpoB PA Haxomutcss B OSICTBEHHOM COCTOSI-
HUU. JlerpaiupyroT yHUKaIbHbIE IPEIKAaBKA3CKHUE YEPHO3EMBL. DpO3Heil MopakeHbl
MPaKTUYECKH BCE MAXOTHBIE 3eMJIM. 3aMETHO 3arpsA3HEHHE 3eMelTb MEeCTHLIAMH,
TSDKEJIBIMU METAJUIaMU M IPYTMMH TOKCUYHBIMH BelllecTBaMu. Bo Bcex nmousax PA
KOHLICHTpALMs [IMHKA TIPEBbIIAeT MPEAeIbHO JomycTUMYyo KoHteHTparmio (IT1K)
B 1,5-1,9 pa3a. BropbM N0 YpOBHIO 3arpsi3HEHUS TI0YB SBISETCA XPOM. 3HAUUTEIb-
Has 4acTh TI0YB COJICPKUT CBHHEII, HUKETb, BAHAIWI H JIp. B KOJIMYECTBAX, MPEBbI-
marorux TTJIK.

OnHUM U3 TNIaBHBIX UCTOYHHMKOB 3arpsA3HEHMS MOYB SBIISIOTCS NPOMBIIILICH-
HBIe TPEINPUSTHA. B TBEpABIX M KUIKHX OTXOAAX STHUX NPEANPHATHI TOCTOSHHO
MIPUCYTCTBYIOT T€ WM WHBIE BEIECTBA, CIIOCOOHBIE OKA3BIBAaTh TOKCHYECKOE BO3-
JICWCTBUE Ha YKMBBIC OPraHU3MBI U UX coobmiecTBa [4-5]. XUMHYCCKUI 3aBOJ MU-
Hy00peHuit r. benopedeHcka no npou3BOJCTBY MUHEPANbHBIX YA0OpeHuil, He-
OpPraHUYEeCKUX KUCIOT (CepHOM, (hocPOpHOH, a30THON) U Ap. SBJISAETCS OJHUM U3
Ba)XHEHIINX AHTPONOTCHHBIX (PAKTOPOB, BIMAIOIINX Ha IMOYBEHHBIH IIOKPOB
Pecrry6nukn Anpiresi. BpeaHele XuMudeckre BELIECTBa, MMOIAAIONINE B aTMO-
coepy (oxcuapl cepsl, docdopa, ammuak, kpemHepropun Hatpust - Na,SiF,
IBITh M JIP.); @ TaKke TBEPIbIE OTXOXBI TAaHHOTO NMPOM3BOJCTBA (CEpHBIN KeK,
¢ocdorurc), KoTopsle B OOIBIINX KONNYECTBAX HAKONMJINCh B PalOHE 3TOTO
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3aB0Jia, HE YTHJIM3HPYIOTCS B JOCTATOYHOW Mepe, HaHOCS OTPOMHEBIA yIiepO
IOYBE U COXPAHEHHUIO KauecTBa OKpY’Kalollei cpeabl B 9ToM peruone. Llenbro
paboTHI IBUJIOCH YCTAaHOBJICHHUE CTETICHU BIIUSHUS aHTPOIIOTEHHBIX (PaKTOPOB Ha
TTOYBEHHBIN MOKPOB PecnyOnnku AnpIrer B palloOHe XMMHYECKOTO 3aBoja. B pa-
00Te OBLIH MCIOJIB30BaHBI (PU3UKO-XUMHUYCCKHE METOABI UCCICIOBAHUS: TPaBHU-
METPHUYCCKHIA (BECOBOIT), POTOKOIOPUMETPUYUCCKII U OHOMHTUKAIIMOHHBIH.

HccnenoBanne TMOYBHI MPOBOIIIIN B HECKOJIBKO 3TAroB: OTOOp MPOOHI,
ornpenencHre GUINKO-XUMHYCCKUX XapaKTEPUCTHK ITOYBBI, OnonmHauKanus. Ot-
060p TPOOBI MPOU3BOIUIM METOAOM KBapTOBaHWsA. ONepanuio KBapTOBaHHS
MIPOBOAUIM MHOTOKPATHO, MOCIE YETr0 CPEeNHIO Mpo0y BHICYHIMBAIN O BO3-
IOYIIHO-CYXOTO COCTOSHIUS. V3 MoydeHHOro TakuM 00pa3oM OTHOPOIHOTO Ma-
TepHaja roTOBHIM BOJHYIO BBITSIKKY.

BoaHyio noYBEeHHYIO BBITSXKKY HCIOIB30BANIN ATl ONpeAesieHHs] KUCIOT-
HOCTH TIOYBBI, & TaKXKe I Ka4eCTBEHHOTO M KOJMYECTBEHHOTO OIPEICICHHUS
XUMHMUYECKUX 3JEMEHTOB B IIOYBE. Pe3ynbTaTbl MPOBENEHHBIX HCCIEIOBaHUM
TI0YB, B3STHIX B palloHe XMMHUYECKOTr0 3aBojia . benopedencka (Ha paccTOSIHUU -
100m., 500M. oT 3aBOja, M HA MPHWJIETAIONNX 3eMEIbHBIX ydacTkax ~ 1500 m,
HCTIONB3YEMBIX JIJISl BBIPAIIMBAHUS CEIbXO3MPOAYKIINH.) TPEACTABICHBI B Ta0-
JuLe.

ITonydeHHble NaHHBIE CBUAETEILCTBYIOT O TOM, YTO BCE HCCIEIyeMbIe
mouBsI Kucisle (pH<7), 3T0 BEI3BaHO CHIIBHON 3aCOJICHHOCTHIO TTIOYBHI B PE3yIIb-
TaTe BEIOPOCOB B atMocdepy B 3ToM paiioHe: SO,, CO32', NH;3;, P,Os u ap., a
TaK)Ke HAKOIUIGHUEM OOJBIIMX KOJIMYECTB TBEPIBIX OTXOJOB 3TOTO IIPOU3BOI-
CTBa, 0COOeHHO (ocdorumca.

I'maBHBIE MOHBI OCHOBHOTO coyieBoro cocraBa (CI, SO42', Ca2+, Cng’,
NO;™ u 1p.) 00HapyKHBAIOTCS IO XapaKTePHBIM MPHU3HAKAM XUMHUYECKHUX peak-
uuid. B mouBe, B3ATOM BOMM3M 3aBOJA, OTMEYAETCS! MOBBILICHHOE COJEPIKAHHE
XJIOPHJIOB U CyJb(}aTOB, 4TO CBA3aHO ¢ Oosee BBICOKOH aHTPOIIOTCHHONW Harpy3-
Koif Ha mouBy. Hutpar-annonsr He 00HapyXuBaloTCs B Tipode 1 u 2, omHako uX
BBICOKOE COJIEpKaHHE OTMEUYaeTCsl B IOYBE, B3ATOM C OTOPOAHBIX YUaCTKOB, UTO
00BsICHSIETCS, TO-BUAMMOMY, BHECEHHEM OOJBIINX KOJWYECTB MHUHEPATbHBIX
YA0OpEHUIA.

Jlns onpenenenus kapOoHar-annoHa (COs™) TOTOBHIH COJSHOKHCIYIO
BHITSDKKY. B mpobax mous, B3aThix B 100-500 M OT XMMHYECKOTO 3aBOja Ha-
0JII0JJAJIOCh «BCKUIIAHKME» TOYBBI, YTO CBHIETEIBCTBYET O BBICOKOM COJIEpXka-
HUM KapOOHAT-HOHOB, TO €CTh 3TO CHIIbHOKapOOHATHBIE MOYBHI. B mpobe, B3s-
TOW € 3eMENIBHBIX YYACTKOB, HAONIOIAJIOCh €IBa 3aMETHOE «BCKHIIAHHE) (Clia-
GokapGoHaTHas MouBa). BhIcOKOe comepiKaHie HOHOB Kabims Ca’  CBSI3aHO C
3arUTCOBBIBAaHMEM TOYB TBEPABIMH OTXOJaMHU 3TOr0 Mpou3BozacTBa. Kauecrt-
BEHHOE OIPEJEJIEHUE NOHOB, B YACTHOCTH IO XapakTepy OcajKa, I03BOJISIET OIl-
peAeTUTh KOJMYECTBEHHOE COAEp)KaHUe ATUX MOHOB B Mr. Ha 100 mui, mou-
BEHHOW BBHITSKKU (Tabnuna). M30bITOYHBIE KOJIMYECTBA PACTBOPHUMBIX COJEH
CO3/1al0T TIOBBIIIICHHYIO KOHIIGHTPAIIMI0 WOHOB B IOYBEHHOM pacTBOPE; YTO
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CHWIKACT IJIOAOPOANE U SKOJIOTMYECKOC COCTOSAHUE TTOYBEI.

Conep)xa}me HMOHOB I'JIAaBHOT'O COJICBOT'O COCTaBa B MccnenyeMoﬁ IIOo4YBEC
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BBICOKOTOKCHYHBIMU BEIIECTBAMU, HAKAIIMBAEMBIMH B MTOYBE, B PE3YIIb-
TaTe aHTPOIIOTEHHOTO BO3JCHCTBYS, SBISIOTCS TshKeIble MeTaiuibl. Conepxanue
Zn**, Pb*" u Fe¥', B nccmenyemsix mpo6ax ompenensiid (pOTOKOMOPHMETpHYE-
CKUM MeTOJIoM. J[JIsi 3TOTO TOTOBHJIM CEPUIO CTAHAAPTHBIX PACTBOPOB C M3BECT-
HOW KOHIICHTPALUEH, 3aTeM OINpPEIeIsUIN X ONTHYCCKYIO IUIOTHOCTH Ha (OTO-
KOJIODUMETPE M CTPOWIM KaIMOPOBOYHBIM rpaduk. OmpeneiuB ONTUYCCKYHO
IUIOTHOCTh TTOYBEHHOM BBITSKKH, 10 KAJTHOPOBOYHOMY TpaduKy HAXOIMIH
KOHIICHTpAIMIO MeTajuta B Heill. [IpoBeieHHbIe NCCIIeIOBAHMUS TOKA3hIBAIOT, YTO
coliepkaHue Zn2+, Pb*" u Fe*" B mouse cocraBmsier 1-1,4; 0,015-0,0118; 0,385-
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045 mr/kr cootBeTcTBeHHO. COolep:KaHHe THKEIBIX METAIIIOB (Zn*", Pb*" u Fe®")
B HCCIeQyeMbIX Mpobax B IEJIOM HaXoIATcd B IpefellaXx HOPMBI, OJHAKO Ha-
OmroaeTcsa CHIKEHHE MX COAEPXKaHUA B MOYBE IO Mepe YIAaJeHUS OT XHMHUe-
CKOTO 3aBOJA.

M3BecTHO, UTO MOUBEI, 3arpsA3HEHHBbIE THKEIBIMH METalIaMU, OUYUCTUTH
MPAKTUYECKH HEBO3MOXKHO. MOXKHO CHH3HUTH MOJBIDKHOCTH TOKCHUYECKHX CO-
€IMHEHNH 1 MOCTYIUICHHE MX B PACTCHUS, €CIIN 3aCesITh TaKHE IOUYBBI OBICTPO-
PACTYIIMMH KyJIbTYypaMH, JalOMNUMH OONbIIyI0 Maccy. Takue KyJIbTypbl H3BIIE-
KalOT U3 MOYBBI TOKCUYHBIE 3JIEMEHTHI, a 3aTeM COOpaHHBIA ypokall MOUIEKUT
yHUUTOKEeHHIO. 1 BTOpOil IIyTh — nOBbICUTh PH IIOYB M3BECTKOBAHUEM WM JI0-
GaBreHreM OONBIINX 03 OPTraHMYECKUX BEIECTB, Hanpumep, Topda. OneHuTs
COCTOSIHME OKpY>Karollel cpelsl U ypOBEHb aHTPOIOIEHHOIO BO3JEHCTBHS Ha
MIOYBY MOYKHO C IOMOIIBIO OMOWHIMKATOPOB.

OOBIYHO [T XapaKTEePUCTUKHU MTOYB HCIONB3YIOTCS HHAWKATOPHBIC BUIBI
pacTeHni, KOTOPBIE MOTYT CBHJIETEIbCTBOBATh O BOJHOM PEXHUME MOYB, UX KHU-
CIIOTHOCTH, 00ECIIEYEHHOCTH 3JIEMEHTAMH MUHEPAIBHOTO MUTAHMS, COCTOSHHMS
wrogopoaus. s OIeHKH CTENIeHH aHTPOIIOTCHHOT0 3arPsI3HEHNUS HCCIenyeMOoit
TTOYBBI MBI HCIIONB30BAIM Kpecc-calaT KaK TeCT-O0BEKT M TIICHHUITy Kak pac-
TeHHe, HEMPUXOTINBOE K YCIOBHsIM MpouspacTanus. Kpecc-canar — oqHoneTHee
OBOII[HOE pacTeHHe, 00Jaarolee MOBBIIICHHON YyBCTBUTEIBHOCTBIO K 3arpsi3-
HEHHIO TTOYBHI BPEIHBIMU XHUMHUYECKIMH BEIIECTBAMU. JTOT OMOMHIUKATOP OT-
augaeTcst ObICTPBIM IMpopacTaHueM ceMsH U modté 100% BcXoXecTbio, KoTopast
3aMETHO YMEHBIIAETCS B IPUCYTCTBUM 3arpsisHUTENeH. 13 pe3ynbratoB OHonH-
JUKAIMOHHBIX HCCIEIOBAaHHH IIOYB CIEAyeT, YTO IPOLEHT BCXOXKECTH Kak
Kpecc-cajara, Tak M IIISHUIB 3aMETHO BO3PAcTaeT 1Mo Mepe yJIaleHHus OT XH-
MHUYECKOTO 3aBOJa. BHOMHIMKAIMOHHBIE HCCIIENOBAHUS CBUAETEIBCTBYIOT O
TOM, YTO IIOYBA, B3ATasl C Pa3HBIX YYaCTKOB, Pa3IMYHA: KaK IO COCTAaBY COIep-
JKAITUXCS B He XUMHUYECKUX 3JIEMEHTOB, TaK M IO IJIOAOPOIUI0. MOHUTOPHH-
roBble OMOMHIMKAIIMOHHBIC HCCIICAOBAHNS 38 COCTOSHHEM PAacTHUTEIBHOCTH IO-
3BOJIAIOT ONpPEJENUTh AHTPONOIEHHYI0 HArpy3Ky Ha ONBITHBIX Y4acTKaX, BbI-
SIBUTh BHJBI PACTCHUIl, YyBCTBUTEIBHBIX K HeOIaronmpusTHeIM (akTopam. Ha
HAaIll B3MJISA, OIEHKAa CTEICHU BIMSHHS aHTPOIIOTEHHBIX (DAKTOPOB HA IIOYBEH-
HBIIT TIOKPOB U 3710pOBbE HaceneHus: PecryOnukn Anpirest MOXKET OBITH BBISIBIIC-
HAa B pe3yJbTaTe NPOBEACHUS CIEAYIOIINX MEPOTIPHUATHIHA:

— YCTaHOBJIGHHE COOTBETCTBMS IPEACTBHO JOMYCTHMBIX KOHIIEHTpaIuit
(ITAK) XMMHUYECKHX BEIIECTB B PA3IMYHBIX CPEIaX BHEIIHEH Cpelbl - BOAA, BO3
JyX, TI04Ba, MUILA U T.IL.;

— CHUCTEMaTH4ecKOe NMPOBEACHHE IKOJIOTHUECKOI0 MOHUTOPUHTA KOHICH-
TpaLUH XMMHUYECKUX BEIECTB B SKOCHCTEMax (TI0UYBa, BOJIa, BO3AYX) OHOChEpHI;

— IpoBeAeHHE OMOMHAMKALUM, TO €CTh ONPEACICHHE COACPKaHUs Bpea-
HBIX BEIECTB C MOMOIBIO PACTEHUI U KUBOTHBIX OT MPOCTEHIINX 10 MO3BO-
HOYHBIX (TaK KaK 3TO caMbleé COBEpILEHHBIE «IpuUOOphl»). IIpoBeneHune Takux
MEpOTIPUATHI MO3BOJIUT TMOMYYHUTh JAaHHBIE O CyMMapHOH HarpysKe aHTPOIO-
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TeHHBIX (PaKTOPOB Ha OKpY)Kalomiyro cpeny PecmyOmukum Anpires, a Takxke yr-
JTyOuTh MpPECTaBICHUE O MPUYUHHO-CICACTBEHHBIX CBA3SIX B OLIEHKE CTENEHH
BO3/JICHCTBHS HEOJIArOMPHUATHBIX YKOJOTHUECKUX ()aKTOPOB Ha 3J0pOBbE Hace-
nenus PecrryOmuku Abirest.
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T.A. ITaakuHa

Ps3aHcKHii TOCYTapCTBEHHBIN arpoTEeXHOJOTHICCKAN YHUBEPCTUTET
nM. IT.A.KocTeiueBa

®UTOCAHUTAPHbBIN NOTEHIHAI Ml@CTOOBI/ITAHI/Iﬂ
JKEJIE3HOJIOPOKHBIX CTAHIIUM r. PSI3AHU

Cpenu pa3iuyHBIX aHTPOMOTCHHBIX MECTOOOUTAHHWM PACTCHUH  Ke-
JI€3HOZOPOXKHBIE XapaKTePH3YIOTCS CHElU(PUIHOCThIO a0MOTHYECKOH cpe-
Ibl (COCTaBOM TPYHTA, YCIOBHSMHU YBIQXKHEHHS, adpalldd, XHMHU3MOM, XO-
poteii mporpeBaeMocThio). TeM He MeHee, HECMOTps Ha TaKhe B ICJIOM He-
OJIaroNpUSsITHBIC YCIOBHUS, 34€Ch IPOU3PACTAET HEMANIO MPHUCIIOCOOIEHHBIX K
HUM BUIOB pacteHuid. Kpome TOro, npu3HaHO, 4TO JKeJe3Has Iopora — 3TO
MECTO PacCesIeHHsI aJJBEHTUBHBIX PACTCHUH, 3aHOCUMBIX C TPY3aMHU U3 APYTUX
reorpauueCcKux PETrHOHOB, a TaKKE TPAH3UTHBIA MyTh HMX JalbHEUIIETO
pacnpoctpaneHus. [Ipi 3TOM 4YKCIIO 3aHOCHBIX pacTeHuii Oojpuie Ha Gosee
KPYIHBIX CTaHIMAX, OCOOEHHO B IPAHUIIAX TOPOJA, TaM, IJIe UMEIOTCS COPTHPO-
BOYHBIC YYACTKH, JIOKOMOTHBHBIC M BaroHHBIC JICNO, MECTa IpHEMa Tpy30B U
.. [2] .

Bmecte ¢ TeM ¢ TOYKH 3pCHHsI 3KCIUTyaTallMH JKEJIC3HOW IOPOTH MpH-
CYTCTBHE Ha HEH pacTeHHi, 0COOEHHO Ha CTaHIIUSAX, HEKEIATEIbHO U TpeOy-
€T MPHUHSITHS Mep MO MOANCPKAHUI0 HEOOXOAMMOro (pUTOCAHHUTAPHOTO CO-
crostuust Tepputopun. CBeAeHHS O KauyeCTBEHHOM COCTaBE COPHBIX pacTe-
HUI, UX KOJHYECTBE U OMOJOTUYECKUX CBOMCTBAX CO3JAIOT IPE/ICTABICHUE O
HUX Kak 00 00bekTax GOphOBI M MOTYT CIYKHUTh OHOJIOr0-3KOJIOTHYECKUM
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000CHOBaHHMEM Il BHIOOpa W PAlMOHAIBHOTO IMPOBEICHUS Mep W 10 UX
YHUYTOXKEHUI0. B Hacrosmieil paboTe mpuBeaeHbl JaHHbIE 00 0COOCHHOCTSIX
BHJIOBOTO COCTaBa M PacHpOCTPAaHEHHUS COPHBIX PACTCHHH Ha TePPUTOPHH
IBYX JKEJIC3HONOPOKHBIX CTAHIUN T. PsA3aHb, pacriooKeHHBIX HAa IBYX BET-
BSIX: IOro-BocToYHOro Hampasienus (Ps3anp-1) u roxuoro (Psazanp-2). Ha-
6monenus Benuch B TeueHue 2007 u 2008 ronos.

Ha o0cnenoBanHOM YacTH TEPPUTOPUHN JIBYX CTAHIIUH  BBISBICHBI 83
BHJIa COCYIUCTBIX pacTeHUI, cpean HUX 13 mpeBecHBIX GopMm (5 mepeBnes, 8
kycrapHukoB) u 170 TtpaBsHucThIX. Cpenu TpaB 74 MHOTroJMeTHUX BuAa U 87
MaJOJEeTHHX.

MHoroneTHUKH Oojiee pa3sHOOOpA3HBI M OOMIIBHEI BOJIM3H JKEIE3HOIO-
POKHOTO TOJOTHA, 0 UX KPAam M OTKOCaM, MyCTHIpsM. M3 nepeBbeB U Kyc-
TapHUKOB 110 KPalo IMOJIOTHA Yallle BCTPEYAIOTCS MOJIObIE PACTEHHS WU OT-
pacTaroImpe 1ocie CKaIllWBaHWsA, KIIEHa SICEHEIMCTHOTO - Acer negundo L. n
6epessl — Betula sp., HOI3KOpoCTble exXeBHKa — Rubus caesus L., pexe nemuHa
- Corylus avellana L., manuna - Rubus idaeus L.

HemocpencTBeHHO Ha MOJNOTHE MPOU3PACTAIOT Hanboee TOJEepaHTHEIE
K YCJOBHUSAM JaHHOTO JKOTOIA pacTeHHs - 76 BUAOB; OOJBIICH YacCTBIO 3TO
ManoneTHUKH (87 % BcexX MaJoJeTHUX BUJIOB). B MX cocTaBe MOXKHO BBIje-
JUTBH JIBE TPYMNIBI 10 UX NPUYPOYEHHOCTH K Omotomam. [lepas, ¢ mopas-
JSIOMIMM YHCIIOM BHIOB, BKIFOUAET PACTEHUS, OOBIYHO PAaCIpPOCTPAaHEHHEIE B
mpenenax o0JacTH Ha pa3HBIX B TOW WJIM MHOW Mepe HapyIIEHHBIX MECTO-
oburanusax. I3 MHOrOJETHHKOB 3TO OCOT I10JIeBOM - Sonchus arvensis L.,
MSTIUK OAHONETHUH - Poa annua L., ropeu ntuuuit - Polygonum aviculare
L., omyBaH4MK NeKapCTBEHHBIH -Taraxacum officinale Wigg., mmxkma 0OBIKHO-
BeHHas - Tanacetum vulgare L., IogopoxxHUK Oonbmoi - Plantago major L. ,
6onsik noneBoii - Cirsium arvense (Savi) Ten. u np. Cpean MajoleTHUX pacTe-
HUM HanOosblee pacHpoCTpaHEHHWE MMEIHM — MacTymbs cymka - Capsella
bursa-pastoris (L.) Medic., puanka nonesas - Viola arvensis Murr., pomari-
Ka Hemaxyuas - Matricaria perforata Merat, MEIKOJCIECTHUK KaHAICKUN —
Erigeron canadensis L., BbioHok moneBoii - Convolvulus arvensis L., exoB-
HHUK OOBIKHOBEHHBIN - Echinochloa crus-galli (L.) P. Beauv., mupumna 3amnpo-
kuHyTas - Amaranthus retroflexus L., rynasauk JI€3enst — Sisymbrium loese-
lii L., eTUHHUKYU CU3bIH U 3eneHblit Setaria viridis (L.) P.B. u S. glauca (L.)
P.B. u np.

Bropas rpynma u3 9 BHIOB - 3TO THIIMYHBIC <OKEJIC3HOAOPOXKHBIE» Ma-
JIOJIETHHE PACTCHUS, KOTOPHIC PacIPOCTPAHEHBI Ha JKEJIE3HOU JOpOre B Pa3HBIX
30HaX: HEPABHOLBETHUK KPOBEJbHBIN — Anisanta tectorum (L.) Nevski, npyt-
HAK BeHU4HbIN — Kochia prostrata (L.) Schrad., coxsHku XoiMOBast U COpHast
- Salsola collina Pall., S. tragus L., mupunsl Oenas ¥ )KMUHIOBUIHAS - Ama-
ranthus albus L., A. blitoides S. Wats., noneiab CuBepca - Artemisia siever-
siana Willd., repanb cubupckast — Geranium sibiricum L., KJIOIIOBHUK TI'yCTO-
LBETKOBHINA — Lepidium densiflorum Schrad. Bce 3Ti BUIBI 3aHOCHBIE: B O0NB-
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IIMHCTBE €Bpa3sHaTCKUEe CTEIHBbIE, a TaKXKe ceBepoaMmepukaHckue (Lepidium
densiflorum, Amaranthus albus, A. blitoides).

Ha craHmmax mepnoandecKd NPOW3BOMUTCA YHHUYTOXKCHHE PACTCHUI
Pa3IMYHBIMH CIIOCO0AaMN — XUMHUYECKHMH U MEXaHWYECKHMH, B CBA3U C YEM B
TEYEHUE CE30Ha UX BUJIOBOM COCTaB M OCOOEHHO OOMIIME HEIOCTOSHHBI U 3aBU-
CSIT OT MPOBOAUMBIX paboT. Ilpu miranupoBaHuM GOPHOBI ¢ COPHSIKAMU HEOO-
XOZMMO YYHUTHIBATh ONOJIOTHYECKHE OCOOCHHOCTH PACTCHHH.

MexXaHHYEeCKYyI0 PACUUCTKY YYaCTKOB, YHHUTOXKAIOIIYI0 PACTUTEIbHBIA
MIOKPOB, HEOOXOMMO ITPOBOJUTH 10 0OCEMEeHeHHs pacTeHHH. MHorHne ofHo-
JIeTHUE COpPHBIE PACTCHHS CIIOCOOHBI HAKAIUIMBAThH 3aMac CEMsH B MIOYBE, H y
psiza BHIOB NMPOPACTAIOT OHHM B TEUCHHE BETETAIIMOHOOTO IEPHOJa PACTAHY-
TO, KaKk y Artemisia sieversiana, KOTOpasi MOXKET Ha OJTHOM pacTeHHH obpazo-
Bath 70 50-100 ThIC. cemsiH [1]. DTO pacTeHHEe MOKET pa3BUBATHCS KaK JIBYJIET-
Hee, 00pa3ys 3uMylomue po3eTkr. Ha moacoOHBIX B TYNMMKOBBIX MYTSX, T HET
aKTUBHOTO JIBWJKCHUS TpaHCIOpPTa, Artemisia sieversiana 00pa3yeT TyCTble
3apocin. CIIONIHBIE «KOBPBI» CIIOCOOHO (POPMHUPOBATH PACTEHHE CYXHX CTe-
TIel ¥ oMYy CTBIHD - Anisanta tectorum, ¢ KOTOPBIM TOXKE TPYTHO OOPOTHCSL.

XuMudeckuid MeTo] Hanboyiee ACHCTBEHHBINH, HO W CaMblid TOPOTOM.
[Ipu ucnons3oBaHUU repOUIUAOB A Oosee 3PPEeKTHBHOTO WX ACHCTBHS
HE0OXOUMO YUUTHIBATH CPOKU BHECEHUS, KOHI[EHTPAI[UIO0 pacTBOpPa, IMOro-
HbIe ycaoBus. Ho, kpome TOro, BaXKHO MEPHOAMYECKH OOHOBIATH NMpeHapaThl
JUI MCKIIFOUYEHUS! (JOPMHUPOBAHUS YCTOMUUBBIX HOMYJSIUHA K IPUMEHIEMOMY
repoununy. CoBpeMeHHbIE repOULIUABI 00JIaal0T MIMPOKUM CIIEKTPOM JeH-
CTBUS, HAIPaBICHHBIM Ha PACTEHHUS OJHOJOJIbHBIE M JBYAONBHBIC, Pa3HBIX
OMOJOTHYECKHUX TPyNIl. Pe3yapTaTHBHOCTD IIpHEMa MOYKHO TakXe ITOBBICHTH
myTeM J00aBJIeHUs K OJHOMY HCIOJB3yeMOMYy Ipenapary apyroro. Couera-
HUE BECEHHEH U oceHHell 00paboTok MOMOXKET OOPOTHCS C O3UMBIMH, 3H-
MYIOIIUMU H JABYJIeTHUMH Bungamu (Matricaria perforata, Capsella bursa-
pastoris, Viola arvensis, Artemisia sieversiana).

Ha >xene3Hoii nopore B TeUeHHE BETETALlMOHHOTO MEPHOJA MOXKET I10-
CTOSIHHO NIPONCXOAMTH MPOpacTaHHE CEMsH 3a CueT MOYBEHHOro 3amaca, a
Tak)ke HOBOTO 3aHOCA 3a4aTKOB Pa3MHOXKEHHS, YTO CHHXKAeT 3PpPEeKTHUBHOCTH
XMMHYECKOT0 MeToAa. B CBsI3M ¢ 3THM B psije cioydaeB Ha OTAENBHBIX y4acT-
Kax TEppUTOPHUHU NPUMEHUMA W pydHas npomnojka. Hexummuueckne MeToJsl
60pBOBI ¢ COpHIKAMU JlaXxe Ha XKeJNe3HOW aopore 6ojee MpearnodYTUTENbHEI B
OTHOIICHNH 3KOJOTHYECKOH 0€30II1acHOCTH.

3a mepuoj HMCCIIeOBaHUM Ha MyTAX ObUIO OOHAPYKEHO OJTHO pacTeHHUE
3JI0CTHOTO KapaHTHHHOTO PACTEHUS - aMOpO3WH IOJBIHEIUCTHOH - Ambrosia
artemisiifolia L., xoTopoe Bce 0ojee akTHBHO NMPOABHUraeTcs Ha cesep. B Psa3an-
CKOH 00JIacCTH 3TOT BUJ OTMEUAeTCs MOKa TOJIBKO Ha JKEJIC3HOH opore W BAONb
rocce, 0COOEHHO B I0KHOHM 4acTH. Ha cTaHIMM B TyNHMKe OTMEUYEH TYISIBHHK
BOJDKCKMH - Sisymbrium volgense Bieb. ex Fourn. - kopHeoTnpsickoBOe
pacTteHme, KOTOpoe OOHapy)KHBaeT TEHACHIIMIO K PACCENICHWI0O W MOXKET CO
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BpPEMEHEM CTaTh 3JIOCTHBIM COPHSKOM B o0nactu. Beero u3 183 oOHapyxeH-
HBIX pacTeHuil 82 Buga (45 %) sABISAIOTCS aJBEHTUBHBIMH, PAa3HOIO BPEMEHH
3aHoca.

Heo0xonnM mOCTOSHHBI MOHHUTOPHHT (IOPHI JKEJIE3HBIX JOPOT IS
CBOEBPEMEHHOTO BBISIBJIICHHUS BHJOB, KOTOPbIE MOTYT OBITh arpeCCHUBHBIMH U
pacIpoCTpaHATbCA Ha TePpUTOPUHU pernoHa. OCcoOEHHO 3TO KacaeTcs Clexe-
HUS 33 KAPAaHTHUHHBIMHU COPHSAKAMHU.

Jlureparypa
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H. C. ITactyxoBa

OI'Y «HayuHo-uccneoBaTenbCKUii HHCTUTYT TOPHOTO JIECOBOJICTBA
1 3KOJIOTHH Jecay, T. Coun

MHNPOMBIIINJIEHHBIE IPEANPUATHA T'OPOJA HUKHEKAMCKA,
3KOJOTIMYECKHUE MMPOBJIEMBI, CBA3AHHBIE C TEXHOTEHHOM
HATPY3KOM HA OKPYKAIOIIYIO CPEY ITPH PA3BUTHH
HMKHEKAMCKOT'O IPOMBIINJIEHHOTI'O Y3JIA

Hwmwxnekamck — ropox Ha jeBoM Oepery peku Kama, Ha paccTOSHUH
237 kM ot Kazanu, miomaapio 66,0 KM ¢ HACeNeHuEM 226,9 TEIC. XKUTEIIEH.

HwxHekamck Bo3HUK B 1961 rony B CBSI3M CO CTPOUTENHCTBOM HETe-
XMMHYECKOTO KOMOMHATA, CTABIIEr0 KPYyMHEHIINM He(DTEXUMHUCCKUM TIpea-
npustheM Hamel crpanbl. CtaTyc ropoja npucBoeH B 1966 r. [1]. JIBaxasl
HuxHexaMck Mojrydaa 3BaHHE CaMOro 0JaroyCTpOEHHOTO U 3eIEHOro ropo-
na Poccun.

Ceromgnss HmwkHekaMCk — TpeTHH 10 BeIW4MHE Topoa B PecmyOnuke
TaTapcraH, KpYIHBII TPOMBIIUICHHBIH [IEHTP C Pa3BUTON HHPPACTPYKTYpOIi.
B HmxHexamcke paboTaloT MpeanpusaTHs HeQTeXMMHUECKOH M HedTemepe-
pabateiBaromeit mpoMpinuieHHOCTH: OAO «HmwkHekaMCKHEDTEXUM» - TMPO-
H3BOJCTBO CHHTETHYECKHX KaydyyKoB, IMiIacTuka; «HmxHexkamckmmuHa» -
KpynHeiiee npeanpuaTye mo Npou3BoAcTBy muH B Poccun u crpanax CHI
OAO «HwxHuexaMmckuil HedTenepeOaTHIBAIONINI 3aBOY; 3aBOJ «DIACTHKY;
OAO «3aBox TEXHHYECKOTO YIJIEpPOAa», B CTaJHH CTPOUTEILCTBA He(TeIe-
pepabateBaromuii 3aBog OAO «TAHEKOy. [Tony4miu cBoe pa3BUTHE JHEP-
reTHYeckass W IHIIeBas MPOMBIIUIEHHOCTb, NMPOMBINIICHHAS CTPOHUHIYCT-
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pust. Ilourn msATas 4acTh BCEH NMPOM3BENCHHON NpoayKIuM B PecryOmmke
Tarapcran npuxoguTCs Ha OO0 XUMHYECKOH M HE(PTEXMMHUYECKOH Ipo-
MBIIIJIEHHOCTH, COCPEIOTOYeHHON B OCHOBHOM B HmkHekamcke [1].

ITpu Bceit kpacoTe camoro 3enéHOro u dnaroycrpoeHHoro ropoaa Poccnn
y HmwkHekamcka ecTh psii 9KOJOTHYECKHX Mpo0ieM, Ha KOTOpbIe HE0OOXOIMMO
00paTUTh BHUMAHUE: 3TO 3arpsi3HEHUE aTMOC(EpHOro BO3AyXa, HU3KOe KayecT-
BO NTUTHEBOH BOJIBL

OCHOBHOI1 BKIIaJ B 3arpsi3HEHUE BO3[yXa ropoja BHOCAT HPEANpPUATHS
Hedrexumuueckoi — 84,6%, sneprernueckoit — 13,2% M TOIUIMBHOM IPOMBIII-
nennoctu 0.45% [2].

EsxeronHO BO3pacTaeT KOJNMYECTBO BBHIOPOCOB B aTMOC(EPHOM BO3IyXe
3arpsA3HAIOIINX BELIECTB OT aBTOTPAHCIOPTA, T.K. HA KaXI0ro 3-ro >KUTeNs ro-
pona Hmxrekamcka npuxogurcs aBToMoOmias. OT o0miero BanoBoro Belopoca
9TO cocTasJsieT o ropoay 17,1% [2].

B ropone Hmxraekamcke 10 2007 T. KHUTEIIMH YIIOTPEOISUTACH HEKAYeCT-
BEHHAsl MMUTHEBAsl BOAA. DTO MPHBENO K POcTy O0Je3HEeH MOYEBOI CHCTEMBI Ha
16,9 %, oHkomornyeckux 3aboneBanuii, kapueca. B Hosi6pe 2007 T. Oblia 3aIry-
HIeHa B DKCIUTyaTallMI0 TOpPOJCKas CTaHIUSA OYMCTKH BOABL. B cucremy Bomo-
OUUCTKH 3aJI0KEHBI CaMbl€ MEPEAOBBIE PEIIEHUS, MPUMEHAEMBIE B MHUPOBOI
npakTuke [3].

B HwxHekaMcke CyliecTByeT CBOSI NEpEIBMKHAS JTaOOpaTopus sl Ha-
OmrozieHns 3a OKpy’Karomeill cpemoid. Jta nadopaTtopusi BXOAUT B TEPPUTOPH-
IBHYIO CHCTEMY HAOJIOJCHUS 3a COCTOSHHEM OKpY)Kalomleld cpelbl B 30HE
BIUSHIS HIKHEKaMCKOTO IPOMBIIIIEHHOTO y37a [4].

CHmXeHne TeXHOTEHHOW Harpy3ku HmKHEKaMCKOTro MPOMBIIIICHHOTO
y3lla Ha OKPY’KaloIyl0 Cpely W 340POBbE HACENIECHUs — aKTyalbHas 3ajada
KaK MyHHIMIIAJBHOTO, TaK U PECIyONIUKaHCKOro ypoBHs. s pemeHus 3Toi
mpoOieMbl B pecmyOimKe co3JaHa MEXBEJOMCTBEHHas pabodas Irpymma Io
obecreueHNI0 YIy4IIeHNns SKOJOTMYECKOTo COCTOSHUS HipkHekaMcka W
HuxHexaMCKOro IpOMBIIIIEHHOTO y31a.

HauaTsl paGoThl IO 03€I€HEHHUIO TEPPUTOPUU CAHUTAPHO-3AIMUTHOH
30HEL. B 2006 romy mpemmpusatus HuXHEKaMCKOTO MPOMBIIUICHHOTO y3ia
3aTpaTHUIM Ha MPHPOIOOXPaHHEIE Meponpusatus 412,8 muH. pyOneit, naun 42
% ot minaHoBoro pacxoja Ha 2006-2008 roasl. IIporpamMma mo o3moposie-
HUIO OKpYy’Katomieil cpensl B HmxHekaMcke pegycMaTpuBaeT oblnee CHUXKe-
HHUE BBIOPOCOB 3arps3HAIOMINX BEUICCTB B IEJIOM IO MPOMBIIIJICHHOMY Y31y
Ha 20 ThIC. TOHH [5]. BMecTe ¢ TeM 3a mociiegHee BpeMs BBIOPOCHI HE TOJIBKO
HE YMEHBIIWINCD, 3 HAIPOTHUB, YBEIUYUIUCH Ha 28 %.

IIpennoxkeHo pa3paboTaTh €AUHBIN TOM NPEAEIBHO JOMYCTHMBIX BbI-
OpOCOB 3arpsA3HAIONINX BEHIECTB B aTMocdepy HMKHEKaMCKOTro MPOMBIII-
JICHHOTO y3JIa C MCIIOJIb30BAHUEM TEXHOJIOTHI Te0MH()OPMAIIMOHHBIX CHCTEM
JUIs. TUPEKTUBHOro HopmupoBaHus. Ilpenmonaraercs pa3paboTaTh HPOEKT
€IMHOW CaHWTAPHO-3aUIUTHON 30HBI HH)KHEKaMCKOTo MPOMBIIIIEHHOTO y3JIa.
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Jus mpennpusaTHii He)TEeXUMHUYECKON M SHEPreTHYEeCKOH OTpaciii MMeeTcs
IJaH KOMIEHCAIMOHHBIX Jeconocanok Ha tepputopun 1500 ra. CoxpaneHnue
1 yBEJINYCHHE IUIOIMIAIN 3€JCHBIX HACakIECHUH IO3BOJIUT CHU3UTH OTpPHUILA-
TEJIbHYI0 TEXHOTE€HHYIO0 Harpy3ky HuHekamMCcKOro mpOMBIIIIEHHOIO Y3ia,
pa3BUTHE KOTOPOrO HANpaBieHO Ha YBEIMYEHHE MPOU3BOJCTBEHHBIX MOII-
HocTeil. BBIOMHSS BOJOOXpaHHYIO, 3aIIUTHYIO, PEKPEAMOHHYI0 (QYHKIIHUH,
3€JICHbIE HAaCaKJEHUS SBISIOTCA OJHUM U3 COBEPLIEHHBIX U CPAaBHUTEIHHO
JeIeBbIX METOJOB ONTUMHU3ALMHI TOPOJICKONH CpEbl.

Ceroans skojoruyeckue npodiemMsl TpeOyIOT CBOEBPEMEHHOTO pa3pe-
LICHUS, ¥ MEPONPHUATHSA, KOTOpPbIe MO3BOJAT CTAOMIN3UPOBATH IKOJIOTHUE-
CKyI0 00CcTaHOBKY HMXHEKaMCKOTO IMPOMBIIIICHHOTO y3J71a, OYeHb BaKHEI,
ITOCKOJIEKY MOITHOCTH MPOMBIIIJICHHBIX MPOU3BOJACTB OyIyT TOJNBKO pa3BU-
BaThCs, a JKOJOTHYECKas 0OCTaHOBKA IPH ATOM JOJDKHA yrmydimathes. Kak
COOOIIMII MIPEACTABUTENs YIPABICHUSA MO TEXHOJOTHICCKOMY M IKOJIOTHYE-
ckoMy Haazopy PocrexnHanzopa mo PT, npu npoBeleHHH IUIAHOBBIX MPOBE-
POK Ha IPOMBIIUIEHHBIX NpeanpusaTusx HuxkHexkaMcKOro mpOMBIILIEHHOT'O
y31a coTpyaHukamu PoctexHanzopa mo PT dWacTo BBIABISAIOTCSA JOIOJHU-
TeJIbHBIE WCTOYHUKH BBHIOPOCOB, HE YUTCHHBIC NPEANPUATHIMU. YUTCHHEIC
HCTOYHUKH BBIOPOCOB MHOTIa 00OPYIOBaHBI YCTApEBITUMH T'a300YHCTHBEIMH
ycraHoBkamu. Ha cerogns B HukHekaMcke ACHCTBYIOT JBa IOJIMIOHA IIPO-
MBIIIIEHHBIX 0TX010B «HmkHekaMckmnHe»y U «HmkHekaMcKkHETEXUMay.
[IepBrIif He OTBEUaeT BCeM HEOOXOAMM TPeOOBaHUIM, BTOPOI HcUepIIa CBOH
pecypc. HeoOX0oauM HOBBIM IOJHTOH C YYETOM CTPOHUTENIBCTBA KOMILIEKCA
HedTenepepabaThIBAIOIMINUX U HEPTEXUMUIECKUX 3aBOJOB HA HmkHEKaMCKOM
HII3 u pa3zBuTus Bcero HuxHEKaMCKOTO MPOMBINIIICHHOTO y3J1a.

HwxHekaMck Kak MpoMbllUIeHHAs Iulomaaka cioxuics 40 net Haszam.
IIpo6nema B 5KOIOrHUECKON CUTYalUU PEIIaeTCsi CErOJHS B CYLIECCTBYIONIUX
He(dTenepepabaTHIBAIONINX MPOU3BOACTBAX, TaK KaK IIPHU BBEICHHHM HOBBIX
MIPOMBINIICHHBIX MOIIHOCTEH HCIIONB3YIOTCSI COBPEMEHHBIE TEXHOJOTHH |
obopynoBaHue, UMEIOIINEe MUHUMAJIbHOE BO3eHCTBIE HA HKOJIOTHIO.

IIpompimnennslii y3en HukHekaMcka — AMHAMUYHO DPAa3BUBAIOLIASACA
CTPYKTypa. B CBA3M ¢ yBenMYeHHEM TEXHOTEHHOW HArpy3kH Ha OKpY)Karo-
LIyI0 CpeAy Mepel BCeMHU NPEANPUSTHSIMHU MOCTABIEHbI 3a/lauyd 0 yJydlle-
HUIO 3KOJOTHYECKOW 0O0CTaHOBKH. [ 3TOro HEOOXOAMMO YETKOE MOHUMA-
Hue mpobyeMsl, pa3paboTka KOMILIEKCa Mep, HalpaBJIeHHBIX HA MUHHMH3a-
LU0 OTPULATEIbHON TEXHOIC€HHOM Harpy3ku Ha OKpYXKAaloUIYI0 cpely H
MEXBEJIOMCTBEHHAs! KOOpAUHALMS AeHcTBUH [6].
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E.II. ITaxHeHnko
MockoBckuii rocyiapcTBeHHbIN yHUBEpcuTeT, M. M. B. JlomonocoBa

BJIMSTHUE OCAJIKOB CTOYHBIX BOJ HA BUOJTOTMYECKYIO
AKTUBHOCTB JEPHOBO-ITIOA30JIUCTBIX IOYB MOCKOBCKOH
OBJIACTHA

Buonormgeckue mporeccs B MOYBax ONPEAESIOT UX BaKHEHIIHE KO-
norudeckue GyHKIUH U (HOPMHUPYIOT YCIOBHUS IOIYyYEHUS IOJHOLEHHON M
0e3omacHOil pacTHTENbHOW NMpoxyKuuu. [loka3zaTesn COCTOSHUS MOYBEHHBIX
MUKpPOOPTAaHU3MOB U HHTCHCHBHOCTH OCYIIECTBIIIEMBIX HMH IIPOIIECCOB
TpaHcOpMaIMK a30Ta, yriiepoga U ApYruxX OMO(MMIBHBIX JIEMEHTOB B IOY-
BaxX MIMPOKO HCIOJIB3YIOTCS B KAYECTBE KPUTEPUEB yCTOMUMBOCTH (YHKIINO-
HUPOBAHHUA arpO’KOCUCTEM U IPU OLEHKE UX MPHUPOJHO-PECYPCHOr0 MOTEH-
nuana. OIHAKO TaKUX JAAHHBIX MPaKTHYECKH HET JJIS OLIEHKH AeHCTBUA U IO-
cneneticteus OCB, a Takxe 3((EeKTHBHOCTH arpOTEXHOJIOTHH HX yTHIH3a-
LUN.

3ajmaya UCCIEOBAaHUS — OMPEIEINTh NOTEHIUATbHYI0 MUKPOOHYIO aK-
TUBHOCTH a30T(UKCANNN U ISHUTPU(DHUKAINH, MUKPOOHYI0 OMoMaccy, IMHUC-
cuto CO, u CHy B 1epHOBO-II0/130JUCTOM OYBE IIPU CUCTEMATUYECKOM BHE-
cenuu BeicOKHX 103 OCB B x03siicTBax MOCKOBCKOM 00J1aCTH.

Hcnonp30Banu 1epHOBO-TIOJ30JIMUCTEIE MOYBHI C YYaCTKOB arpoi’KoJIo-
TUYECKOI0 MOHUTOPHUHIA, KOTOpHIM B TeueHue 30 yeT ocymecTBisieT I'ocy-
JapcTBeHHBIN meHTp arporexHmueckod cimyk0bsl (I'IAC) «MockoBCKHIT».
OOBbeKTHl UCCIEeNOBaHUM pa3feniid Ha JBe TPYyHIbl: A — ydacTKH paioOHOB
(A1, A2, A3), rae B Teuerne 10 get npumensann OCB B kadecTBe opranude-
CKHMX yHOOpeHUH B J03ax, MpeBbImamimux pekomennoBanubie OCTom u B
(B1, B2, B3, B4), rie ocaaku CTOYHBIX BOJ HE BHOCHJIH (TaOIUIIA).

OmnpeneneHre aKTUBHOCTH MUKPOOMOJIOTHYECKUX MPOIECCOB B MOUYBE
MIPOBOIJIN BAX/IbI 32 BETCTAllMOHHBII CE30H: B IIEPHO HHTCHCHUBHON Bere-
Tallii pacTeHUi M mocie yOopku yposkass. IHTEeHCHBHOCTE a30TduKcanum,
JCHUTPpU(DUKALMK, ObIXaHUS, 00pa3oBaHMsS METaHa B I0YBAX ONpPEICIISUIN
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METOJIOM T'a30BO XpoMaTorpaduu, y4eT MEKPOOPTaHH3MOB METOIOM MOCEBa
Ha cpenbl Dwbu u [TIJI. (MeToasl mouBeHHO# MuKpoOuonoruu, 1991). Ar-
pOXMMHUYECKHE TIOKa3aTeNy MOYB OMpEeNeNsiin mo cooTBeTcTByIomumM ['OC-
Tam.

B coBpeMeHHBIX YCIOBHSIX aKTHBHOCTBH MPOLIECCOB IMKJIA a30Ta W YT-
JIepoJia MCIONB3YyeTCsl AJIS HOPMUPOBAHUS PA3HOOOPA3HBIX TOKCHKAHTOB, B
T.4. ¥ TsOKeIbIX MetamwioB (Wainwright, 1980). OnpeneneHus mokasaiu, 94TO
MIPUMCHEHHE BO3PACTAIOIINX KOJMYECTB OCAJKOB CITIOCOOCTBOBANIO YCHUICHHIO
npoueccoB asordukcanuu B 00a cpoka HaOmwoneHuil. M3BecTHO, 4TO TsKe-
JIble MeTalljibl, BHOCUMbIe B MouBy B npezenax [IJIK wnm npesblmarommue
9TOT ypoBeHH B 3-4 pa3a, HE OKa3bIBAalOT MHTHOMPYIOUIETO BIMSHUSA Ha TPO-
Lecchl TpaHcopmalyu razos [3].

AFpOXI/IMI/I‘IeCKaSI XapaKTepuCTUKa IE€PHOBO-IIOA30JIUCTBIX ITOYB
C YY4aCTKOB arpOo3KoJIOTHYC€CKOTr0O MOHUTOPHUHTIa

I'ymyc, | Homsmx- O6bmen- | Cymma I'panynomer
% HbIl Qoc- | HBIM Ka- | HOTJIO- pHUYECKHIA
Paiton pHkci dop, Ui, IICHHBIX cocTaB
MT/KT mr/ru OCHOBa-
Huit, %
Banammxuackuii (Al) 6,0 4,00 285 76 9,3 Jlerxmit
CYTIJIMHOK
JIoGepenxwuii 2 (A2) 6,1 4,90 1250 182 7,3 Jlerkwuii
CYTJIMHOK
Jlro6epenxuii 8 (A3) 5,9 3,80 1250 190 10,6 Jlerkuii
CYTJINHOK
Kammpckuit (B1) 5,6 2,50 345 178 13,4 Tsoxensli
CYTJIIMHOK
UYexosckuii (B2) 5,2 1,60 190 83 9,3 Cpennnit
CYIIIMHOK
CepnyxoBckuii (B3) 5,4 2,0 925 196 6,8 Jlerxuit
CYTIIHHOK
Homonenosckuii (B4) 5,1 1,50 174 114 12.9 Cpenunit
CYTJINHOK
BasioBoe comeprkaHue TSHKEIBIX METALIOB (MI/KT
Hg Cd Ni Pb Cr Zn Cu
(A1) banamuxuHCKuUi 0,18 | 4,15 17,3 22,6 10,6 116,0 | 45,0
(A2) JIiobepeuxuii 2 0,11 1,94 14,1 15,4 48,4 98,0 65
(A3) JTobepeuxuii 8 0,15 5,9 17,9 24,3 106,0 | 104,0 | 98,0
(B1) Kaumpcekwuii 0,02 | 0,40 9,3 12,3 9,1 24,5 15,6
(B2) YexoBckuit 0,06 | 0,20 8,3 18,4 7,1 31,2 6,8
(B3) CepnyxoBckuii 0,03 0,19 6,7 7,1 4,1 37,4 14,1
(B4) JomonenoBckuit 0,02 | 0,24 9,1 13,0 6,2 28,7 7,9
MNAK 2,1 3,0 45 32 - 50 35
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Tak, akTHBHOCTB a30T(HUKCAIMK Ha ydacTKaX arpOMOHUTOPHHTa ObLIa
3aMETHO BBIIIE B TPYIIE TOYB C BHECEHUEM OCaJKOB CTOUHBIX BOX (puc.l).

[IpuMmeHeHre OCafKOB TaK)Ke HE BIHMSIO Ha o0Imue razoo0pas3HbIe IO-
TepHu a3oTa B mpouecce AeHUTpupukanuu. OZHAKO, OTMETHM CJETYyIONIHH
(bakT: 3aMeTHOE YBEIMYECHHE JOJH 3aKkucH azoTa (1o 20%) B ra3000pa3HBIX
MPOAYKTaX NEHUTPU(UKALUK C TeX yYacTKOB, I'ie MPUMEHsIn ocainku. W3-
BECTHO, YTO TSDKEJBIE METAJUIbl HE OKa3bIBAIOT 3aMETHOTO BIHMSHHUS HA IPO-
LIECCHl BOCCTAHOBJICHHUS HUTPATOB, HO CHMIKAIOT aKTHMBHOCTH pEIyKTa3bl 3a-
kucu azota [2]. [ToaToMy B KOHEYHBIX MPOAYKTaX AEHUTPHU(PHUKALUU BO3pac-
TaeT JOJIs 3aKUCH a30Ta.

12- -I

10

6+ @ 2000r.
@ 2001r

A1 A2 A3 B1 B2 B3 B4

Puc 1. AKTUBHOCTH a30T(UKCALMU B IEPHOBO-TIOA30IUCTOMN MOYBE HA y4aCTKAaX arpoMo-
HuTopuHra (B Hmons C2H4/r-4, HCP +6,1)

OmnpeneneHne SMUCCUU YTICKUCIOrO raza I0Ka3alo, YTO BHECEHHE
OCB cymecTBeHHO He BIMSUIO Ha JTOT MOKa3aTellb OMOJOTHYECKOW aKTHB-
HOCTH, pealin3ysCch B arpolieHO3¢ Yepe3 MOBBIIICHUE MPOIYKTUBHOCTU pac-
TEHUH W yBeJIHMYEHUE MHKPOOHON OMOMAacChl, M HaXOIWIOCh B mpenenax 30-
35 mkr C-COy/r-u. YBennuenue smuccuu Ha 13-15% nHabmromanud Ha Maio-
I0A0poIHBIX mouBax B1 u B2, rae ocanku He BHOCHIIH.

[Ipu m3y4ueHnn MeTeHoreHe3a B o0pa3lax I0YB, I/Ie BHOCHIN KOHTPO-
mupyemsie 10361 OCB ot 10 go 35 1/ra, OBUTO YCTaHOBJIEHO, YTO IMHUCCHS
MeTaHa MPaKTUYECKH HE OTINYajach OT MOKa3aTeleld KOHTPOJIbHOW MOYBBI
[1].Aranu3 cutyanuu Ha MOYBaX arpOMOHUTOPUHTA IMOKa3aj, YTO B TPYIIE
00BEKTOB A, T'le BHOCHIN CHCTEMaTHYeCcKH BhIicokue o036l OCB, mabmrona-
JIOCh 3aMETHOE YBEIMYEHHE DMHCCHUU METaHa MO0 CPAaBHEHHUIO C y4acTKaMH
MOYB B IPYMNMbI B, rae uX HUKOT1a He MPUMEHSIIN (PUC.2).
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0,35
0,3
0,25
0,2
0,15
0,1
0,05

O ceHTAGPL 2000 r.
B okTA6pbL 20001

A1 A2 A3 B1 B2 B3 B4

Puc.2. DMuccus MeTaHa U3 JepHOBO-MO30JMCTON TOYBHI HA Y4aCcTKaX arpodKoJIOrude-
ckoro MmoHutoputra (amoins CH4/r-cyt., HCP £0,04)

[Mokazarenn MHKpOOHOIOTHYECKON TpaHC(HOpPMAIIUU a30Ta M yriepoaa
SIBJISIFOTCSI. MHTETPANIbHOM XapaKTePUCTHKOW aKTHBHOCTH OCHOBHBIX TPYIII
MMOYBEHHBIX OPTaHMW3MOB. [l MeTanu3amuy IpPOIeCCOB OMOIOTHYECKON aK-
TUBHOCTH TIOYB aHAIM3HPOBAIN CTPYKTYPY MHKPOOHOTO KOMIUIEKCa Campo-
TpodHBIX OakTepuii. OKa3aloch, YTO YUCICHHOCTh CAIPOTPOGHBIX OaKTEPHit
B mouBax, rue npuMeHsau OCB, Ha MOPSAAOK HUXKE, YeM B MOYBAX TPYIIIEI
B, rme mx me BHOCWau, coorBercTBeHHO: 1,8+0,15 u 20,0+1,8 mua.KOE/r
mo4uBbl. TaKCOHOMHYECKHHA COCTaB OaKTepUil CYHICCTBCHHO Pa3IMYacs, BHI-
nensiu He MmeHee 13 ponoB OakTepuil.

BHe 3aBUCHMOCTH OT MPUPOJHO-KIUMATHYECKUX YCIOBUH B OOBIYHBIX
noyBax 6e3 OCB (rpynma B) mpeobGianany rpaMIiogoXuTeIbHbIE, 8 HMECHHO
KOPHHETIOA00HbIEe OaKTepHH, OalUIUIbI, aKTHHOMHIIETHl — THITHYHBIE TTeJ00H-
OHTBHI.

Tak, B obpa3uax nouBsl B4 ([lomMoxenoBckuii paifoH) MOTEHIIHAIBHEI-
MU IOMUHaHTaMu Obutn Streptomyces, Bacillus u mpeacrasurenu poxa apT-
pobaxrep.

B mousax, rae BHocwin OCB (rpymma A), TAKCOHOMHYECKHH COCTaB
OakTepruadbHOTO KOMIUIEKCAa OBUT JAPYTHUM: TMOTCHIMAIBHBIX JOMHUHAHTOB U
CyOJJOMHHAaHTOB MBI He OOHapyXWiH. B paBHOU CTemeHH ObUTH MpelcTaBie-
Hbl Arthrobacter, Rhodococcus, Bacillus, Cytophaga, Spirillum.
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O.M. IlnoTtnuxkoBa, H.H. MaTBeeB

PernonanbHeIi HEHTP 1O 00ECTIEYCHUIO TOCYTapCTBEHHOTO 3KOJIOTHYECKOTO
KOHTPOJIS 1 MOHUTOPHHTa 00BEKTOB 110 XPAHEHUIO U YHUUTO)XXCHUIO
XUMHYecKoro opyxus 1o Kypranckoit obnacty, r. Kypran

U3YUEHUE NOKA3ATEJEN IEPEKUCHOI'O OKUCJEHMS
JUIAJI0B B KPOBU JIABOPATOPHBIX MBIIIEN
P NTHTOKCHUKAIIUU METUJI®OCP®OHOBOMN KUCJIOTOM

B coorBerctBun ¢ ®enepanbHbIM 3aKOHOM «O0 YHHUTOXECHHU XHMHU-
YECKOTO OpYXKUS» NPU XPAaHEHUH M YHUUYTOXKEHHM XUMHUYECKOIO OPYXKHS
BaXKHBIM MPHHIMUIIOM OOecredeHUs 0€30IacHOCTU HacelIeHUs U 3allUThI OK-
py’Xaromieil cpeasl SBIsIeTCS B MaKCHUMAaJIbHOW CTETIEHH CHIKEHHE HETaTHB-
HOTO BO3/EHCTBHS HA 310POBbE YEJIOBEKA U OKPYIKAIOILYIO CPELY.

B naGoparopuu skotokcukonoruu Pernonansnoro Llentpa no obecme-
YEHHUIO TOCYAapCTBEHHOTO JKOJIOTMYECKOT0 KOHTPOJISA M MOHHUTOpPUHTA 00B-
€KTOB 10 XPaHEHUIO M YHHUYTOXKEHUIO XUMHUYIECKOT0 opyXnus 1o Kypranckoii
obnmactu (PL] CI'DKuM) peanmsyercs mporpaMma 3KOTOKCHKOJIOTHYCCKUX
uccienoBanuili. B pamkax 3Toil mporpaMmbl IPOBOAMUTCA H3ydeHHE OMOXU-
MHYEeCKUX TOKa3aTesled KpOBM JaO0OPaTOPHBIX MBIMIEH ¢ LEIbI0 WX HCIOJb-
30BaHUA 7Sl OLIEHKH BO3MOKHOTO BIHMSHHS 3arps3HSAIONIMX BEIIECTB, B T.4.
HNPOJYKTOB AECTPYKLUUH XHUMHYECKHMX OTpPAaBIAIONIUX BEIIECTB, Ha TEILIO-
KPOBHBIX JKMBOTHBIX, a TakXe JJII CPaBHUTCIBHOTO aHalIW3a C COOTBETCT-
BYIOIIMMH TTOKA3aTeIIMH MEJIKUX JUKHUX )KHBOTHBIX-WHIUKATOPOB B paifoHax
PacHOIOKEHUS OMACHBIX XUMHYECKUX IPOU3BOJICTB.

Ilenpto naHHOI pabOTHl OBLIO U3ydEHHE COJEPIKaHUSA OOIIMX JIUIMUIOB
(OJI), xonectepuHa 1 MPOAYKTOB MepekucHoro okuciaeHus munuaos (I10JI) -
nueHoBbIX kKoHbIoraToB (JIK) m manoHoBoro muanpaeruma (MJIA) - B cwiBO-
POTKE KpOBHU J1a0OPaTOPHBIX MBIIIEH ITPH MHTOKCHKAIMKA MeTHI(GochoHOBOI
kucinoroir (M®K). Nzyuenne Bnusuuss MPK na unrencuBnocts [10JI sBis-
eTcsi 0COOGHHO BaXXHBIM, TakK Kak (ochoHaATl MMET ManomnoisapHyo C-P
CBSI3b M ITOITOMY MOTYT BCTYNATh ITOCPEIHUKAMH B IIEMH CBOOOJHOPATUKAIIb-
HBIX IPOLECCOB.

OO0BbeKTBI 1 METOABI HCCIEI0BAHUS

OOBEKTOM HCCIEIOBaHUS CIyKHIHM Oelble TaOOpaTOPHBIE MBI JINHUH
CBA B Bo3pacte 2 mecsueB Maccoit 25-30 rpamm - o 10 camuoB u no 10 camok
B OIBITHBIX U KOHTPOJIBHBIX Ipymnmnax. KpoMe Toro, u3yuaeMsle mnoxasaTeiay OIl-
penensuu Uil MHTaKTHOH rpynmsl. JKUBOTHBIE cofepkanuch B KJIeTKaxX B OI-
TUMAaJIbHBIX YCIOBHAX JKH3HH, TIPH CBOOOIHOM JJOCTYIIE K BOJIE 1 IHIIIE.

VHTokcHKanus NPOBOAMIACH ITyTeM WHBEKIWH (PU3HOIOrMYecKkoro pac-
tBOopa M®K ¢ KoHmenTpamueii 10 Mr/kr Macchl MBIIIAM MOJKOXHO. 3a60p
KPOBH UL MCCIICJIOBAHUI TPOBOIMJIICS ITIOCIE ABTAHA3MHU JICKANUTALIUECH depe3
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HHTEpBaJI B 72 yaca (aHHBI BpeMEHHON UHTEPBaJl PEKOMEHI0BAH MO Pe3yJib-
TaTaM COOCTBEHHBIX NPEIBAPUTENbHBIX HCCIEIOBAHUIN).

PesynbTaTsl mccnenoBaHuil 0OpabOTaHBl ¢ MPHMEHEHHEM HelapaMeTpH-
YECKMX METOJIOB CTATHUCTUKU U MaJibIX BbIOOpok (p = 0,05). locTOBEpHOCTH
pa3auyuil MeX1y HECBA3aHHBIMU BEIOOPKAMU OIPENEISUI KPUTEPUEM PaHI0MU-
3aIUM AT He3aBUCUMBIX BEIOOPOK.

Conepxanre OJI B cBIBOPOTKE KPOBH ompenessuti cynbhodochoranmmm-
HOBEIM METOJIOM C HCIIOJIb30BaHHEM Habopa peakTnBoB ¢upmsl BioLaTest (Ye-
xus). JJK onpenensimu B rentanoBoi dase mpu 232 HM, pacyer MPOU3BOAWIN HA
1 r OJI ceBopoTku KpoBu. MJIA ompenensiiu mo peakuuu ¢ THoOapOUTypoBoi
KHCIIOTOW MeTo/IoM oToMeTprupoBaHus Tpu 532 HM ¢ pacderom Ha 1 T OJI chI-
BOpPOTKH KpoBHU. JIJIs ompenesicHus KOHLCHTPALUH OOIIETr0 XOJECTCpUHA HC-
MOJb3YyeTCs YH3UMATUYECKUM KolnopuMeTpudeckuit Meton TpuHaepa, OCHOBaH-
HBIH Ha OKHMCJICHUH KHCIOPOJIOM BO3IyXa XOJIECTEPHHA C BBIICICHUEM ITEPOKCH-
Ja BOIOpOJa, KOTOpPBIM IOJ JAEHCTBUEM IEPOKCUAA3bl OKHUCISAET 4-
AMHHOAHTUIIMPHH U (EHOJT ¢ 00pa30BaHHEM OKpAIICHHOTO XHHOHUMEHA ((POTO-
MeTpupytoT mpu 500 HM).

Pe3yabTaThl HecJieA0BAHNSA

CopepkaHue OOIMUX JMIUIOB B CHIBOPOTKE KPOBU OIS HCCIIETYEMBIX
Ipynn Mblneil Jexxutr B uHtepsane 1,7-2,7 r/n. IIpu Bo3apeiictBun M®PK B
KOHIIEHTpAaLuu 107 Mr/kr Maccel KHBOTHOIO conepxanue OJI B ONMBITHBIX
rpymnmnax 1o CpaBHEHHMIO ¢ KOHTPOJIbHBIMHM JOCTOBEpHO yMeHbuIaeTcst Ha 10%
JUIsl CaMOK U yBeJIu4MBaeTcsl Ha 28% i cam1oB. B To e Bpemsi KOHLIEHTpa-
uus MJIA — BropuyHoro npoaykta I1OJI - B CBIBOPOTKE KPOBH y CaMOK Ha-
oboport yBenmmunBaetcs Ha 10%, a y cammioB ymeHbimaercst Ha 10%.

Oo6menpunsTOoe B AMarHocTuke oTHomenue MJIA k OJI B ombITHOM rpyn-
e MBbIIIeH-CaMOK YBEIMUUBAETCS MO CPABHEHMIO ¢ KOHTpoieM Ha 21% u co-
ctaBisieT 2,99 Mxmonb/TOJl, a B ONMBITHOHM TPYIIE CaMIIOB — YMEHBIIAETCS Ha
41% u cocrasmser 3,41 mxmois/rOJI.

IlepBuunsble npoayktel IIOJI - nueHOBBIE KOHBIOTATHI - B CBIBOPOTKE KPO-
BU JTaOOPATOPHBIX MBIMIEH ONpeeNeHbl TOIBKO B KOHTPOJIBHBIX IPYIIAaX CaMOK
u camios: 0,66 n 0,46 MkmMoab/TOJI, COOTBETCTBEHHO; B OMBITHBIX )K€ TPYIIax
conepxanue K B cpejHeM HIKE YPOBHS ONPENeNCHUSI METOAUKH.

Takum 006pa3oM, Moka3aHo, 4yTo npu uHTOKCHKanun MK y mbiieii - kak
y CaMIIOB, TaK M Y CaMOK - IIPOMCXOASAT JOCTOBEPHBbIC U3MEHEHHUS COAEPKAHUSI
npoxyktoB [IOJI. TloBeienue coaepxanuss MJIA MoXeT MPOUCXOAWUTH TPH
YBEIMYCHUH TIepeKrceil 0e3 MOBBINICHHUs aKTHBHOCTH KaTaiasbl. [IpakThdecku
MIOJIHOE OTCYTCTBHE B CHIBOPOTKE KpoBU JIK CBSI3aHO C M3OBITOUHBIM MOSBICHU-
€M MHHUIIHaTOPOB CBOOOTHOPAAUKAIBHOTO OKUCICHHUS.
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O.M. IlnorHukoBa, U.B. lynisikuna

PernonanbHeIi HEHTP 1O 00ECTIEYCHUIO TOCY JapCTBEHHOTO SKOJIOTHYECKOTO
KOHTPOJISI 1 MOHUTOPUHTa 00BEKTOB 110 XPAHEHHUIO U YHUUTO)XXCHUIO
XUMHYecKoro opyxus 1o Kypranckoit obnacty, r. Kypran

U3YUEHUE OKA3ATEJIE CUCTEMBI JIAKTAT-IIAPYBAT-
AKTUBHOCTbD JAKTATAEI'UJAPOTEHA3BI Y IABOPATOPHBIX
MBIIIEA ITPU THTOKCUKAIIUU METHJI®OCP®OHATOM

CoBpeMEHHBIMH H JOCTaTOYHO NPOCTHIMH METOJaMH OLIEHKH 3arps3-
HEHUsS MPUPOTHOU CpeIbl M TOKCUYHOCTH MPOAYKTOB JACCTPYKIMH XHMHYC-
CKHX OTPaBISIOMIMX BELIECTB 00beKTOB YXO MOTYyT CTaTh HOBBIE B 3KOJIO-
TUYeCKOM MOHHTOPHHTE METOIBI, OCHOBAaHHBIC HAa M3MEPEHHH OMOXMMHYE-
CKHX ITOKa3aTellell MHANKATOPHBIX BHIOB ITUKHX TPBI3YHOB H Ja0OPaTOPHBIX
JKUBOTHBIX. KOMILIEKCHOE MCTIONB30BaHUE STUX MOKa3aTeleld MOXKET TOMOYb
BBISIBUTH DKOJIOTHYECKHE HAPYIICHUS MPH Pa3INYHBIX YPOBHAX 3arpsA3HCHHS
TOKCHKAaHTaMH, YTO JJaCT BO3MOKHOCTH MPUHATH MEPHI JUIS IPEJOTBPAIICHHS
JANTbHEWIIeTo MOCTYIUICHHS 3arps3HAIOINX BEHICCTB B OKPYXKAIOIIYIO IPH-
POIHYIO Cpely U He JAOMYCTUTh HEoOpaTUMBIX M3MEHEHUH B IKOCHUCTEMax U
yuiep6a 370pOBhIO YelTOBEKa.

B maGopaTtopuu skoTokcukosnornu PernonansHoro LleHTpa mo obectme-
YEHHIO TOCYAapCTBEHHOTO HKOJIOTHYECKOTO KOHTPOJIS M MOHUTOPUHTA O0B-
€KTOB T10 XPAaHCHHUIO U YHHYTOXXEHHUIO XUMHUYECKOTO opyxus no KypraHckoii
obnact MpoBOAATCS pabOTHI MO WU3YUYEHHUIO MOKa3aTeled yTIeBOJHOTO 00-
MEHa B CBHIBOPOTKE KPOBH JaOOPAaTOPHBIX MEIMIEH NMPH WHTOKCHKAIMH Me-
THI(HOCHOHOBOIT KUCIIOTOM, SIBIISIOMIEHCS OCHOBHBIM IPOJYKTOM pacrajia
HEKOTOPHIX (ocHOPOPTaHNIECKUX OTPABIISIONIUX BEIICCTB M HHCEKTHIIUIOB.

B nanHo#t paboTe mpencTaBIeHBl pe3yNbTaThl H3YUCHHS CONECpKaHHUS B
CBIBOPOTKE KPOBU MOJOYHOW KHCIOTHI (JJAKTaTa), MUPOBHUHOTPATHOW KHCIIO-
1ol (mupyBata, [IBK) u aktuBHOCTH nakrataeruaporesass! (JIAI') mpu un-
TOKCUKAIIMH J1a00paTOpHBIX MbIei MeTmidoconoBoit kucioroit (MDK).

O0beKThI H METOABI HCCJIE0BAHUS

OOBEKTOM HCCIICAOBAHUS CITYXKHIU Oejble JJAOOpaTOPHBIC MBIIIU JTHHUH
CBA B Bo3pacrte 2 mecses Maccoi 25-30 rpamum - o 10 camiioB u mo 10 camox
B OIIBITHBIX M KOHTPOJBHBIX Tpymmax. Kpome Toro, m3ydaeMsle IOKa3aTeIH OIl-
PEIeTsUTH UTT WHTAKTHOW TpyIbl. VHTOKCHKAIMS MPOBOAMIACH ITyTEeM HHBEK-
1wt ppsnonornueckoro pacrsopa MOK kowuentpamus 10~ Mr/Kr Macchl Mbl-
raM MOAKOXKHO. 3ab0p HccleayeMoro MaTepuaia Mmocjie MHTOKCUKAIUU pac-
TBopoM MOK mpousBoamics uepes HHTEpBal B 72 daca. YKa3aHHBIN BpeMeH-
HOW MHTepBas ObLI BEIOpaH MOCIE MPeABAPUTEIBLHOIO H3YYCHHUS BCEX MMOKa3a-
Tesel JUIg CUCTEMBl «U3y4JaeMblil oKa3aTenb — BpeMsi MHTOKcUKanuu (24, 48,
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72 4aca) — JOCTOBEpPHbIE M3MEHECHUSI C MUHUMAJIBHBIM 3HAYEHUEM IOTPELIHO-
CTH».

Bce noxazatenu omnpenensian METoIoM (OTOMETPHpPOBaHHS 00pa3yro-
IIUXCS OKpAaIlleHHBIX COCIMHEHWW: a) TNUpyBaT KOHJAEHcupyercs ¢ 2,4-
JUHATPOQEHUITHAPA3UHOM ¢ 00pa30BaHUEM I'MJpa30Ha, KOTOPHIH co mIeno-
Ybl0 JAeT OKpalleHHoe coeauHeHue (poToMeTpupyroT mpu A=440 HM); 0)
JIAKTaT OKHUCIISIETCS O MMHPYBaTa ¢ BBIIEICHUEM IEPOKCHIA BOLOPOa, KOTO-
pBIil pearupyer ¢ M-xJopheHOoNIoM U 4-aMUHOAHTHITUPUHOM C 00pa3oBaHHEM
xuHoHUMUHA (poTomerpupyroT npu 505 uwm); B) JIJII' karanusupyer peak-
LU0 BOCCTAHOBJICHHS NMHPYBaTa B JIAKTAT; CKOPOCTh YMEHBIICHHUS KOHI[CH-
tpartun HAJIH npsimo nmponopuunonansHa aktuBHocTH JIJI', uTo peructpu-
pyeTcs M0 YMEHBIICHHIO ONTHYECKOW TUIOTHOCTH mpu A=340 HM.

PesynbpTaThl HccnenoBaHuil oO6paboTaHbl ¢ MPUMEHEHUEM HelapaMmeT-
pUYECKUX METOJOB CTATUCTUKH IS MaIbIX BBIOOpOK (p = 0,05). JJocToBep-
HOCTh Pa3JIMYMi MEXIY HECBA3aHHBIMH BBIOOPKAaMHU ONPEACISIN KPUTEPH-
€M paHAOMH3AILNH /ISl HE3aBUCUMBIX BBHIOOPOK.

Pe3ysabTaThl HCcIe10BaHUS

Ipu Bosaeiicteun M®K B konueHTparmu 10~ MI/KT Macchl MBI CO-
Jep>KaHHe JaKTaTa y CaMOK M y CaMIlOB B ONBITHBIX Ipymmax (B cpenHeM
2,3+0,3 MMOJIB/T) YMEHBINIAETCS B CpeJHEM B 6 pa3 IO CPAaBHEHHIO C KOHTPO-
nem (B 6,1 pa3 mis camok u B 5,8 pa3 mns camion). CopepxaHue nupyBaTa B
OTIBITHOM M KOHTPOJIGHOW TPYHIIaX MBIIIEH OCTAeTCs MPAKTUUECKH 0€3 M3Me-
HeHUs: y camuoB Ha ypoHe 0,47, a y camok - 0,52 MMONB/I. AKTHBHOCTb
JIAT' B ycIOBHAX MCCIEAOBAHUS YBEIHUNBACTCS B OMBITHBIX IPYIIAaX CaMOK H
camnoB (3kcrnepuMeHTanbHble 3HaueHust 983+80 E/n u 890+36 E/n, coorser-
CTBEHHO) 110 CPABHEHHIO C KOHTPOJIEM MPAaKTHYECKH OJMHAKOBO — IIPUMEPHO B
1,2 pa3a (y camok - B 1,17, a y camios B 1,18 pa3).

OOuienpuHATOE B JHATHOCTHKE OTHOIICHHE COAEP)KaHUS JIaKTaTa K ITH-
pysary (JI/II) B OOBITHBIX Tpynmax MBIIIEH yMEHBIIAETCA MO CPABHEHUIO C
KOHTPOJIbHBIMH I'pynmnamu B 5-6 pa3 (y camok - B 4,7 paza u y caMLoOB - B 6,2
paza) npu yBenuuenuu aktuBHoctu JIJIK B 1,2 pa3sa.

Takum 06pasom, MeTmapocdoHOBas KHCIOTa B KOHIEHTpamuu 107
MI/KT Macchl MBIIIM HE OKAa3bIBAET BBIPAKEHHOTO BIMSHUS Ha COJIEpKAaHHUE
I1BK, kak ki1roueBoro Merabonurta oOMeHa BelecTB B opranusme. [Ipu stom,
Ha0I0aeTcsd yMEHBIICHHE COJEpPKAHUS JIaKTaTa IPU YBEIUYCHUH AKTHBHO-
ctu JIJII' m ymenpmiennn otHomeHus JI/T1. MoXHO TpeanooKuTh, YTO TPU
MHTOKCHKanuu MeTHiI(ocdoHaTaMu MIeT HHTEHCH(UKALHS 3HEPreTHIECKOT0o
oOMeHa W 3HauMTenbHOe Hcronb3oBanue [IBK mis obecneuenus ysenmnuu-
Baroleiica morpedHoctu oprannzma B ATO.
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JLIL IMopnunenuesa, T.II. Mapuuk

YO «I'porHEeHCKHUH TOCyIapCTBEHHBIN YHUBEpCUTET MMeHH SIHKN Kymansy,
Benapych

OLIEHKA COCTOSIHUSI BO31YIIIHOI'O BACCEMHA
I'. MOCTHI (BEJIAPYCb) METO/IOM JINXEHOUHUKALIUHA

3arpsi3HEHHE BO3/1yXa — OIHA U3 INI00ANBHBIX YKOJOTHYECKUX MPobIeM
COBPEMEHHOCTH. /{7 BBIABICHUS BO3MOXKHOTO YXYIIIEHHS KadecTBa aTMO-
cepHOro BO3yXa U CBOCBPEMEHHOTO IPUHATHSA HEOOXOAUMEIX Mep B bena-
pycu BeIeTcss MOHHUTOPHUHI aTMOC(EpPHOro BO31yXa, KOTOPBIH OCYIIECTBIIS-
ercs B pamkax HanuoHanbHOM CHCTEMBlI MOHUTOPHHIA OKPYXKalOLEH Cpeabl
Pecniy6nuku Benapych, SIBISIOMEHCS COCTaBHOW YacThi0 MEXIYyHApPOIHOM
cucteMsl [ 106aIbHOTO MOHUTOPHHTA OKPY’KaIOIIEeH Cpebl.

Ha cerognsamuuii 1eHb TUXEHOMHAUKALUA — 3TO MEPCHEKTUBHBIN Me-
TOJ IKOJIOTHYECKOT0 MOHHUTOPUHTA, KOTOPBIA JOCTOBEPHO, 0e3 Oonpmux 3a-
TpaT ONpeAeNseT CTENEeHb 3arpsA3HEHUs BO3AyXa. Pe3ynbTaTel NMMXeHOMHIU-
KallU¥ HCIHOJIb3YIOT HE TOJBKO I OLEHKH YpPOBHS a3pOTEXHOTEHHOro 3a-
TPSA3HCHHS B XOJ€ XO3SIICTBEHHOHN AesITeIbHOCTH Yel0BeKa, HO U pacCMaTpu-
BAaOT KaK XapakTepHUCTUKY IUHAMHUKH OMOPa3HOOOpasws, IO3BOJAIONIYIO
OLICHUTH CTENEHb AErPaJallui NPUPOIHBIX cucTeM [1].

Lenblo naHHOM paboTHI SBJIATIACH OIIEHKA SKOJIOTHYECKOTO COCTOSHHS
tepputopuu r. Moctsl (bemapycs) mMeTomamm IMXeHOMHAMKanMH. l'opox
MocTel sBiIE€TCS pallOHHBIM LIEHTPOM C HaceleHueM Ookojo 18 Tbic. ueno-
BEK, pacrojioxkeH B 60 km ot r. 'poaHO B ceBepo-3anagHoi yactu bemapycu
Ha Oepery p. Heman. OCHOBHBIMM HMCTOYHHMKAaMHU 3arpsi3HEHUS] aTMOC(eps
apisaores OAO «Moctoapes» (aepeBooOpabdaTeiBaroliee MpealpHsITHE, BHI-
myckatomiee Mebens, (aHepy W Ap.), OTONUTEIBHBIE KOTEIBHBIE M aBTO-
TpaHCIOPT.

HccnenoBanus npoBoamwinch geroM 2008 rona Ha 9 nmpoOHBIX TIOHIA-
nsx (ITIT), 3am0KeHHBIX B pa3IMYHBIX YKOJIOTHYECKHX 30HaX I'. MOCTEHI:

IIII Ne 1 — ycrmoBHBIN KOHTpOb (7ec B 10 — 15 kM oT ropoma),

IIIT Ne 2 — yin. CoBerckas (ueHtp ropona, Bonmusu OAO «Mocrton-
peB»),

IIII Ne 3 — yn. KupoBa (HM3Kasi MHTEHCUBHOCTD JABUKEHUS aBTOTPAHC-
rnopra),

IIIT Ne 4 — yn. 3enenast, [1I1 Ne 9 — yn. CtaHunoHHas (JIECOMOCAAKU HA
OKpauHEe ropoja),

IIIT Ne 5 — ym. 30 met BJIKCM, ITIT Ne 6 — yi. Bok3anbHast (aKTHBHOE
JBUKEHHE aBTOTPAHCIOPTA, B TOM 4HCIIe TPAaH3UTHOTO),

IIIT Ne 7 — yn. BonkoBuua, IIIT Ne 8 — yi1. 3anemanckast (pacmnoioKeHbl
B 30He BausHUI OAO «MocTtoapesy).
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VY4er snuUTHBIX TUIIAHHUKOB MPOBOIWICS HAa CTBOJIAX JCPEBHEB Ha
mnomanakax 20 x 20 cM B TpexKpaTHOIl MOBTOPHOCTH Ha KaxjaoMm u3 10 3k-
3emmisipoB Ha IIII ¢ ompenereHneM MPOEKTHBHOTO MOKPHITHS CTBOJIA, BHIO-
BOT'0 COCTaBa, )KM3HEHHBIX PopM M pacdeToMm Kodphunuenta XKakkapa [2].

B pesynbTaTe paboThl OBLIO BBISBICHO 9 BHUOB JIMIIAHUKOB, U3 KOTO-
pbix 22 % — nakunusie, 45 % — nucrtoBateie, 33 % — KycTHCTbIe. Buaooii
COCTaB MPEACTABJICH CJIEAYIOUIMMU JTUIIAWHUKAMU: Leconora carpinea, Le-
cidae glomerulosa, Xanthoria parietina, Hypogymnia physodes, Parmelia
sulcata, Peltigera canina, Cladonia fimbriata, Evernia prymastri, Ramalina
fraxinea. HanbomapmuM BUOBBIM pa3HOOOpa3neM XapaKTepH30BaJICAd yCIOB-
HBI KOHTPOJb, TJe OBUIM BCTPEUEHBI BCE BEHIMICTIEPEUNCICHHBIE BUABL. Ha
TIIT Ne 4, 9 xonuyecTBO BUAOB cocTaBiisiio 6 — 7, Ha octanbHbIX I1IT xoireba-
J0ch 0T 2 10 4 (Tabnuua).

KonuuecTBO BUOB, MIPOEKTUBHOE MMOKPBITUE JINIIAWHUKOB U K03 puunent Kakkapa (C)
B Pa3HbIX KOJIOTUYECKUX YCIOBUIX I. MOCTBI

Howmep | KomnuectBo B ToMm uncne IIpoextuBHOE C
I11 BH/JIOB HAKHUITHBIX | JIUCTOBATHIX | KYCTHCTBIX | MOKpPBITHE, Y0

I1IT Nel 9 2 4 3 88+ 1 -

ITIT Ne2 2 1 1 - 39+1 0,2
ITIT Ne3 4 1 3 -- 66 £ 1 0,4
I1IT Ne4 7 2 3 2 76 +2 0,8
ITIT Ne5 2 1 1 - 49+1 0,2
I1IT Ne6 2 1 1 - 35£2 0,2
I1IT Ne7 4 1 3 -- 36+2 0,4
ITIT Ne8 3 1 2 - 58+1 0,3
ITIT Ne9 6 2 3 1 77+ 1 0,7

AHann3 MPOCTPAHCTBEHHOTO PACIOJIOKCHUS BBIBICHHBIX BHJIOB IIO-
3BOJIMJI BBIJCIUTH CJIEAYIOIME TPYIIbI JINIMIaHHUKOB, paclpeiesieHue KOTo-
PBIX MOXET OBITh CBS3aHO C OCOOCHHOCTSAMH aTMOC(EPHOTO 3arpsi3HCHUS T.
MocTsl:

1 rpynna BkitouyaeT BUIbl Lecidae glomerulosa, Xanthoria parietina,
KOTOPBIE BCTPEYAINCh BO BCEX M3YUCHHBIX pailOHAX, YTO CBUICTEIBCTBYET
00 UX BBICOKOW TOKCHKOTOJIEPAHTHOCTH;

2  rpymnma  BKJIIOYaeT  BUABL,  OOHApyXKCHHbIE  TONBKO B
HetpanchopmupoBannoit sxocucteme (IIIT Ne 1) — Peltigera canina u Cla-
donia fimbriata,

3 rpynma COCTOMT U3 BUAOB, KOTOPbIE HE BCTPEYAIOTCS B LICHTPAIBEHON
YacTH TOpoJa, HO MO Mepe MPOABMIKEHHS K Mepudeprn npuodperaroT 60b-
LIYI0 3HAYUMOCTh B JIMIIAMHUKOBBIX I'PYNIUPOBKAX M BCTPEYAIOTCS HA TO-
POACKHX OKpamHaX M B YCJIOBHOM KOHTposie — Leconora carpinea, Evernia
prymastri, Ramalina fraxinea,
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4 rpymnna BUI0B OTCYTCTBYET B paiioHax, I'/ile COUETaeTCs HHTEHCUBHAS
TpaHCIOPTHAasA Harpyska ¢ BausgHueM BeiopocoB OAO «Moctoapes» (IIIT Ne
2,5, 6) — Hypogymnia physodes, Parmelia sulcata.

B crexrpe xu3HEHHBIX (OPM NPeoOIaNalOT IMCTOBATHIE U HaKUITHbIC
JUIIaHHUKH, KOTOPbIE IPOM3PAacTalIn Ha BCCil M3YUEHHOW TEpPUTOPUH, OJHA-
KO Ha OoJiee 3arpsA3HEHHBIX y4acTKaX UX MPOEKTUBHOE MOKPBITHE 3aMETHO
cHkaetca. Kyctucrole numaiHuku BcTpevyaroTesa Toiapko Ha [TIT Ne 1, 4, 9,
TZle ¥ TIPOEKTHBHOE MOKPBITHE CTBOJIOB JIPEBECHBIX HACAXKACHUI MMEET MaK-
cuMaibHble 3HaueHust. OOeil TeHJeHInel SBISeTCs] CHI)KEHHE CTETIeHHU M0-
KPBITHS CTBOJIOB JEepPEBbEB JHUIIaWHUKaMH Ha 25 — 60 % mpu yBennYeHHH
CTETIeH! aHTPOIOTCHHON Harpy3KH.

Omnpenenenne cTerneHd OOIIHOCTH BHIOBOTO COCTaBa YCJIOBHOI'O KOH-
Tposiss M ucciiegyemoi teppuropun (koadpduunent XKakkapa) BBHIIBHIO OT-
cyrctBue cootrBeTcTBus ¢ [II1 NeNe 2, 5, 6 u manoe coorBerctue ¢ I1I1 Ne 3,
7, 8. Ha IIIT Ne 4 u 9 Habmr01aoch MOJHOE COOTBETCTBUE C YCIOBHBIM KOH-
TpoJeM (Tabnuna).

Ha ocHOBaHMM NMONy4EHHBIX Pe3yJIbTaTOB OBLIA MPOBEICHA JTUXCHOUH-
JVKaIMs CTETIEHN aTMOC(EPHOTO 3arpsa3HEeHus I. MOCTHI 0 OOMIETPHHATON
Meronuke [2]. Ha teppuropum ropoma He OOHAPYXKEHO (JIMIIAWHUKOBBIX
IIyCTBIHBY U BBIACICHO 2 IMXCHOWHIUKAIMOHHBIC 30HBI:

1 3omHa — «cmaboe 3arpsizHeHue» (I1I1 Ne 2, 3, 4, 6, 7, 8) ¢ KOHIIEHTpa-
umeit aByokucu cepsr 0,05 — 0,2 mr/m” [3],

2 30Ha — «3arpsas3Henue orcyrcrByeT» (III1 Ne 1, 4, 9) ¢ xoHUIECHTpaIH-
eit nByoxucu cepsl meree 0,05 mr/m” [3].

Takum 06pazom, IPOBEIEHHBIC HCCIEAOBAHNS ITOKA3aJIH, YTO TIPH yBe-
JUYCHUN aHTPOIIOTEHHON Harpy3KH IIPOUCXOANUT OOEAHEHHE BHIIOBOTO CO-
CTaBa, CHUKEHHE IMPOCKTUBHOTO MOKPBITUS cyOcTpaTa U U3MEHEHHE CIIeKTpa
KU3HEHHBIX ()OPM JINIIAHHUKOB, YTO IO3BOJISAET UCIIOJIB30BATh UX KaK MHIU-
KaTOpHI B CHCTEME MOHHUTOPHHTA COCTOSHUS OKPYXKAIOIIeH Cpebl.

Jlutepatypa

1. BaitbakoB, D.1. OneHka 3KOJIOTHYECKOI0 COCTOSHUS ypOaHU3MPOBAHHBIX TEp-
pUTOpHil ¢ TOMOIIBI0 METOOB JUXeHOMHANKauK (Ha npuMmepe Kazauu): aBroped. auc.
ka1 onoit. Hayk: 03.00.16 / O.1. baiibakos; Kazan. roc. yH-1. — MxeBck, 2003. — 19 c.

2. Jlenucosa, C.U. [Toneas npakruka mo skonoruu / C.U. Jlenucoa. — MuHCK:
Yuusepcurerckoe, 1999. — C. 97.

3. MuxaitnoBa, U.H. DnudurHbie TUXCHOCHHY3HH B yCIOBHSIX XHMHYECKOTO 3a-
rpsi3HeHHs: 3aBucuMoctu po3a-3¢dext / M.H. Muxaiinosa, E.JI. Bopobeituuk // Dxoio-
rust. — 1995. — Ne 6. — C. 455-460.
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H.A. Iloranos, M.H. 1o6pbinnHa

ITomopckuii rocynapcTBeHHbIN yHUBepcuTeT UM. M.B. JIomoHOCOBa,
r. ApXaHTenbCK

MMPOBJIEMBI PEKPEALIMH B r. APXAHI'EJIBCKE

T'opox — 310 ocobas cucTeMa, CKIIaIbIBAIOIIAsICS U3 B3aHMOCBI3aHHBIX
(YHKIIMOHATBHBIX 30H FOPOJICKOTO MPOCTPAHCTBA, HACCIAIOIIUX €Tro JHOACH
Ha (oHe reorpaduueckux yCJIOBUH MeCTHOCTH. UeM KpymHee ropoi, TeMm
CJIO’)KHEE ONTUMU3UPOBATH B3aUMOCBSA3U MEXAY OTACIbHBIMU KOMIIOHEHTaMU
TOPOJICKOM Cpelbl, TeM OOJBIIE MPOTHBOPEUNN MEXIY e MPUPOJHBIMU U aH-
TPOMOTEHHBIMU KoMIOHeHTamu. Ho, mpexe Bcero, ropoj — 3T0 COCPesoTo-
yeHne OOJBIINX Macc Jroaed. Pa3zbamaHCHPOBaHHOCTh MEXTy KOMIIOHEHTA-
MU TOpPOJa, IPEXKIe BCEro, CKa3bBaeTCsl Ha KOM(POPTHOCTH MPOXKUBAHUS €T0
xuTeneil. B Hamelt paboTe MBI MpOaHATU3UPOBAIU MPOOIEMY PEKpealnoH-
HBIX 30H B I'. ApXaHrebcKe.

ApXaHIelbCK — KpPYIHBIM IPOMBIIUIEHHBIH M aIMHHUCTPATHBHBIN
LIEHTp, SAPO OJHOMMEHHOH arigomepauuu. YHCIEHHOCTh HAceJIeHUs ropoja
coctasnseT 349 Thic. yenoBek (2006 r.). B ApxaHreiabcke cocpenoTodeHa
nonouHa Beex npeanpusatuii JITIK o6mactu (necozasonsr, JIIK, I1BK), ectb
MOpPCKOH M peuyHoi mopt. ['opoxa pacmonoxeH Ha npaBoMm Oepery CeBepHoi
JBunbl B 30 kM or BrnaneHus e€ B benoe mope. Poct Teppuropuu ropona
CBfA3aH, IPEXkIe BCEro, C BKIIOUEHHUEM B €ro 4epTy MOCEIKOB IPHU JIECO3aBO-
nax u JIAK, Gmarogapst ueMy B HacTosIiee BpeMsi HAOIIOAAeTCsl YepecIiomo-
CHIIa TPOMBIIIUICHHBIX W CETUTEOHBIX 30H. B coBeTCKOI cTOpHM ropoaa HH-
KOI'JIa He yAesUIOCh BHUMAHUS CO3JaHUIO PEKpeallnOHHbIX 30H. MMeBmuecs
JI0 PEBOJIIOIUU PEKPEAIINOHHBIE 30HBI C POCTOM YHCICHHOCTH HACEJICHHUS HE
YBEIMYMBAIN CBOEH IJIOMIAAW M TEPecTaall yIOBJICTBOPSATH €KEITHEBHBIS
peKpealnoHHble TOTpeOHOCTH ropokaH. B pesynpTaTe B HacToslIlee BpeMs
ApXaHTelIbCK He UMeeT OPTaHU30BAHHBIX PEKPEALMOHHBIX 30H.

MB&I IpoaHaTN3uPOBATIN 00ECIECYEHHOCTh TOPOAa 3EINEHBIMHI HACAXKIe-
HUSMH, KOTOPBIE B IEPBYIO OYepeab YUaCTBYIOT B O3JOPOBJICHUU T'OPOJCKOM
cpennl U obecrneunBaloT OTABIX TopoxkaH. HBeHTapu3anus 3eJIEHBIX Hacax-
JeHUH B ApXaHTrenbcKe MOCIeIHui pa3 nposogunack B 1984 rony. Ilo nan-
HBIM OIOpPO TEXHHYECKON HHBEHTAPW3AIMH IUIOMIANb 3CNIEHBIX HACAKICHHHA
ropoaa cocrasiisiia 401,4 Teic. Mz, unm okono 10 M> Ha 4enoBeka (B 1984 r.
yucJaeHHOCTh xkuTenel Obuta 400 Toic. yen.) [1]. B HacTosimee BpeMs, B CBA-
3H C COKpAIIeHUEM YHCICHHOCTH HACEJICHHs, 00ECIeUeHHOCTh 3eJIEHBIMU Ha-
CaXJCHUSAMHU Ha IyIly BO3pOCia, HO BCE PaBHO OHA HI)KE CAHUTAPHBIX HOPM
(21 M 1o CHull). CnenoBaTenbHo, Il UCIPABICHUS CUTYallUM IUIOIMIANb
3eJIEHBIX HACAXKACHUN JOJKHA BO3pacTu 10 735 ThIC. M°, XOTH ¢ CaHUTapHO-
TUTHEHWYECKOW TOYKU 3PCHHS M C TOUKH 3PEHHS 0€30IIaCHOCTH JKeNaTeNbHO,
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YTOOBI 3€JEHBIE MAaCCHUBBI M 3alIMTHBIE TEPPUTOPUH, OTICISAIONIME >KHIIbIE
30HBI OT IPOMBIIUIEHHBIX, JJOCTUTAIH Pa3MepoB, paBHEIX 50 % 3acTpoeHHOMH
Tepputopuu. JlanHbIe TUGPH] HE YYUTHIBAIOT Ha3HAYCHHS 3€TIEHBIX Hacaxe-
Huil. O0ecre4eHHOCTh TOPOJa PACTUTEIBHBIM ITOKPOBOM OIpEHEIIeTCs B
NIEPBYIO OYepe/b BEIMYMHOM, XapakTepoM M pa3MELICHHUEM 3elIEHBIX TeppH-
TOpUN HEOTPAaHMUYEHHOr0 OOILIero MOoJb30BaHUA (TOPOJCKUE, 3arOpPOJHEIC
MapKH, calbl, CKBEpHI, OYIbBaphI, aJlJieH, 3allUTHBIE ToJock) [2]. B ApxaH-
TelIbCKE TPU 3€JIEHBIE TEPPUTOPUHU, KOTOPHIE YCIOBHO MOXHO OTHECTH K Tap-
kam: JlomonocoBckuii mapk (18600 m%), TTerposcknii mapk (8600 M), mapk
Ha yn. Danymuna (17500 m”) o6umieit miomansio 44700 M. Cre10BaTeIbHO,
Gonblrast 4acTh MIOMIAAHN 3€JEHBIX HACAXKICHUN ropoja NMPUXOIUTCS Ha 3e-
JIEHbIE HAacaXICHHUsI OTPAaHUYEHHOIO IOJIB30BAHM M CHEIHalbHbIC 3eIEHBIC
HacaxJaeHus (03eJIeHEHHbIE TePPUTOPUU MPOMBIIIIEHHBIX NPEAIPUATUH, ca-
OBl TIPU SKHJBIX JIoMax, Kiranouma). Vimeromuecs mapKu MpencTaBIsIOT CO-
60if TeppuTOpHH, 3aCaKCHHbBIE TONOISIMH, Oepé3aMu, B HUX OTCYTCTBYET MH-
HUMalbHasi pPeKpeannoHHas MHQPACTPYKTypa, OHHM HEIOCTATOYHO IPHCIIO-
coOyeHs!l s oTabeIXa Topoxad. [Ipobmemoil o3eneHeHus ropoga oGepHyICs
TOT (paxT, 9TO B CBOE BpeMs OBIIO BBHICA)KEHO MHOTO YKCHCKUX HK3EMILIIPOB
TOIOJIEH, KOTOpBIE B JICTHHH Ieprnon oOpasyloT myx. B HacTosmee Bpems
MIPOU3BOJIUTCS paguKaIbHas 00pe3ka KPOH TaKUX JEPEeBbEB, UTO CKa3bIBACTCS
Ha MX 3CTeTHYECKOM BHAe. /| 03eJIeHEeHHS ropoja CIEenHaIiCcThl PeKOMEeH-
IOYIOT MY>XCKHE 3K3EMILULIPHI TOMOJIEH, eb, Oepé3y, KIEH, ONbXY, BA3, JIUIY,
apOHMIO, KU3WIBHUK, UPTY, PO3Y, CUPEHb, IIUIOBHUK [3].

s ocymiecTBiIeHHs HEAENBHOTO LMKIJIA peKkpeanuu (IS OTABIXa B
BBIXOJHBIC JTHH) JJIS TOPO’KaH HEOOXOINMBI 30HBI OTABIXA B Ipuropoxaax. [lo
OTIPEJICJICHUIO, 30HBI IMPHTOPOIHOTO OTIBIXA JOJDKHBI PAcIoiaraTtecs B 3-
9acoBOIl TPaHCHOPTHOH HOCTYHNHOCTHU (IPU HUCHOJB30BAHUU OOLIECTBEHHOIO
TpaHCIIOPTa) OT ropoja. B mensx opraHu3anuu NpUropogHOro OTABIXA HEOO-
XOJUMO CO3JIaHUe CIIEIHANBHBIX PEKPEarlMOHHBIX KOMIJIEKCOB, TapKOB, MaH-
CHOHOB, 0a3 oTabixa. B nmpuroposaHoii 30He ApXaHreiabcka €CTh CAMHCTBEH-
Has OpraHH30BaHHAas PEeKpealMOHHAs 30HA, MOJb3YIOLIAsCs MOMYISIPHOCTHIO
TOpOKaH M TOCTEH ropojaa, — 3TO My3eH JepeBsSHHOro 3oq4ecTBa «Maibre
Kopenb», pacnongoXeHHBIH B )KMBOMMCHOW MECTHOCTH Ha MOPEHHBIX XOJI-
Max, MOPOCUIMX JiecoM B 30- MUHYTHOH TPaHCIIOPTHOW JOCTYITHOCTH OT ICH-
Tpa ropoaa. OTo MapK-My3eH MOA OTKPBITBIM HeOOM, B KOTOPOM COOpaHBEI
00pa3ubl 1epeBSHHBIX TOCTPOEK CO BCel ApXaHTeIbCKOH 00IacTh, IpU 3TOM
OHU BIIMCaHbBI B €CTECTBEHHBIN JaHAMA(T MECTHOCTH. PagoM pacmosaraercs
OJHOMMEHHBII TYpUCTHUECKMH KOMILUIEKC, BKIIOYAIOIUN 5 IBYXITa)KHBIX
KOTTEIKEeH, pecTopaH U pAl APYyrux o0bekToB. OZHAKO 3Ta peKpearnoHHas
30Ha HE B COCTOSHHH YJOBICTBOPHUTH PEKpEalMOHHBbIC MOTPEOHOCTH BCEX
x)uTenei ropoxa. TypkoMmIiuiekc uMeeT HeOoybmIyr0 BMecTuMocTh (180 we-
noBek). K 00bexTy MoxHO J00paThes M0 €AMHCTBEHHOI aBTOIOpOTE, B BHI-
XOJHBIE THU BO3HUKAIOT MPOOJIEMBI C TPOE3I0M, CBSI3aHHEIE KaK C HEYIOBIe-
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TBOPUTEIHHON pabOTOl IEpeBO3UYMKOB, TaK U C aBTonpoOkamu. B mpenenax
MIPUTOPOAHOM 30HBI UMeeTcs Takxke 10 6a3 oTabixa, canaTopuit «benomopse»
u 3 neraux nareps. Canatopuii «bemomopse» pacmonoxer B 40 kM OT Topo-
na 1o tpacce M-8, B )XKMBONMCHOM XBOWHOM Jiecy Ha Oepery o3epa. CaHaTo-
puil pacnonaraer 0aabHEOJOTHYECKHMH PEeCypcaMU: UCTOYHHKAMHU XJIOPHJ-
HO-Cy/lb(aTHO-HATPUEBOIl BOJBI pa3NIMYHON KOHLEHTpAlMM i1 BaHH H
MIUTBEBOTO JIEYEHHUs, a TAKXKE CAlpoIneseBo rpa3plo. CaHaTOpHI IPUHUMAET
OTIBIXAIOMINX HAa peaOWINTalHOHHBIE Kypchl Ha 12 - 24 nHs, a Takke Ha
KpaTKOCPOYHBIE 5- AHEBHBIE 03J0POBUTENbHBIE MPOTPaMMBL. 3a roJ caHaTo-
puit MmoxxeT npuHATH 4500 yenoBek. OHAKO B OCHOBHOM CaHATOpUi paboTa-
€T M0 ImporpaMMaM COLCTpaxa W NMPUHUMAET OTABIXAIOMIMX Ha JJIUTENbHBIE
CPOKM M HE MOXXET yIOBJICTBOPUTH MOTPEOHOCTH HEJEIBHOTO PEKpEeannoH-
HOTO IUKJa TopoxaH. ba3bl OTAbIXa, pacHOJIOKEHHBIE B Ipejenax MpHUro-
pOIHOM 30HBI ApXaHTelbCKa, B OCHOBHOM HMEIOT MAJlCHBKYIO €IMHOBpE-
MCEHHYI0 BMeCTUMOCTh (10 — 50 KOWKO-MeCT), MMOITOMY TaKXe HE MOTYT WT-
paTh CYLIECTBEHHOW pONM B OpraHM3allUM OTAbIXa ropoxaH. HawubGonee
KpymHast — 3TO BegoMcTBeHHas Oa3a «bemomopern» B 1. Manas Tospa B 2-
gacax €3]Il oT ropoja (Ha 520 mMecT, BKJIO4as AeTCKUM Jarepb). Kpome toro,
6a3a otapixa «CeBepHas Puna» Ha 42 kmiiomerpe Tpacchl M-8 (Ha 135 mecrt)
u Typb6a3a «Meuka» B 4aCOBOM TPaHCIOPTHOH AOCTYNHOCTH OT ApXaHreib-
cka B 2 kM ot r. HoBogBuncka (Ha 120 Mect, psamoM 000pyI0BaHHBIA TOPHO-
JTBDKHBIN ciryck). CienoBarenbHO, 00IIas BMECTUMOCTh TypOa3 B MIPUTOPO-
HOH 30He Apxanrenbcka He npesbimiaeT 1000 KoWKo-MecT, YTO HEAOCTATOU-
HO JUISl PeKPealMOHHBIX HYX] TOpoa.

Takum o0Opa3om, pelieHne peKpeannoHHBIX MpobiaeM B ApxaHTeIbCcKe
TpeOyeT cleylomux Mep: o0opyloBaHHE HMMEIOIIUXCSA MapKOB HEOOXOIH-
MBIMH 3JIEMEHTaMH PEKpPEealuoHHOI HHPPACTPYKTYpHI, 00JaropaxuBaHUE UX
TeppuTOpuil. B CBSI3U ¢ OTCYTCTBHEM ILIOLIAJEH I CO3JAaHMS HOBBIX Iap-
KOB B CIIOKMBIIEHCS 3acTpoiike HEOOXOOUMO O3elIeHEeHHEe BHYTPHKBAPTaJIb-
HBIX TeppUTOpHil. B kauecTBe BO3MOXKHBIX PEKPEALMOHHBIX 30H I TOpoaa
MOXKHO HCHOJIb30BaTh ocTpoBa AenbThl CeBepHoil JBuHBL. OcTpoB KpacHo-
(GI0TCKHUH CBSA3aH C TOPOJOM MOCTOM, cremuanucTtsl «Hmxeropoarpaxnan-
HUMHnpoekray, paspabaThIBalonIie HOBBII T'eHIUIAaH ApXaHTellbcKa, Mpeaia-
raloT OPEeBPaTUTh €ro B MECTO MacCOBOro OoTAbIXa. KerocTpos pacnoyioxeH B
2 KM OT LEHTpPa ropoja, UCTOPUYECKH SBJISETCA MECTOM OTABIXa TOPOXKaH.
Heo0xoxnmo Takke pacmImpuTh CeTh TypOa3, paccpeloTOUNB UX IO Pa3HBIM
HaIpaBJIEHUSM OT rOpoJa.

Jlurepatypa.

1 HakBacuna E.H.. KommiekcHas olleHKa 03€JIEHHUTENBbHBIX MOJOC BIOJIb TPaHC-
MOpTHBIX Maructpaneir Apxanrenbcka. / E.H HaxBacuua. u mp. //Dxomornveckue mpo-
onemsr Cesepa. Apxanrensck: AI'TY, 2005. Beim. 8. C. 287 - 289
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2 Kawkuna JI.B. OcHoBbl rpagoctpoutenscrsa./ JI.B Kamkuna. M.: Buagoc,
2005. -247 c.

3 TpaBHukoBa I'.J1. AcCOPTUMEHT MOPOZ B 03CJICHCHUH CEBEPHBIX FOPOJOB U IO-
cénxos / I'.U. TpaBuukoBa //Dkonoruyeckue mnpobiemsr CeBepa. Apxanrensck: AITY,
2005. Boim. 8. C. 236 — 239.

K.I'. Ilyrun
IIepMckuii rocyjapcTBEHHbBIN TEXHUUECKUA YHUBEPCUTET

BO3JIEICTBUE METAJLJIYPTUU IEPMCKOI'O KPASI
HA ATMOC®EPHBII BO3JIYX

Ha Teppurtopuu Poccuiickoit @enepanuul CiI0XUINCh MPOMBIIIICHHbBIE
LEHTPHI, (YHKINOHNPOBAHHE KOTOPBIX CONMPSKEHO C MOCTOSHHBIM HETaTHB-
HBIM BO3JEWCTBHEM Ha OKpYyXkaromylo cpeny. OIHUM U3 3JIEMEHTOB ITOTO
BO3/CHCTBUS SBISIOTCSI MHOTOYMCIICHHBIE TIPOM3BOACTBEHHbBIE BEIOPOCHI, KO-
TOPBIE BIEKYT 32 COOOH IKOJIOTHYECKHE TTOCIEACTBHS IS BCEX KOMIIOHEHTOB
npupoaHoit cpensl. OgHON M3 HanboJiee ONMACHBIX OTpacieil MPOMBIIIIEHHO-
CTH C CepbEe3HBIMU IKOJIOTMUECKUMHU IOCICACTBUSIMU SBISETCS YepHas Me-
Tauryprus. [ Hee XxapakTepHBI BEIOPOCH 3arpsI3HAONINX BEIIECTB B aTMO-
cdepy, 3arpsi3HEHHE M0YB, TOBEPXHOCTHBIX M MOJ3EMHBIX BOJ, BO3JCHCTBUE
Ha Omosornyeckne o0beKThl. [lepMCKHUil Kpail sSBIsETCS OJHUM M3 MPOMBIII-
JICHHBIX IIEHTPOB C Pa3BUTHIM METAJUTYPTUIECKUM IPOU3BOACTBOM.

ITepmckwmii kpaii — cyobekT Poccuiickoit ®@eneparuu, Bxomsnuii B [1pu-
BOJDKCKHH (pemepanbHbli OKpyT. UNCIEHHOCTh HAaceIeHHs (110 UTOraM MEPeIHCcH
2002 r.) — 2820 thIc. uenoBek. ons ropojckoro HaceneHus — 75,3 %. Ilepm-
CKUH Kpa#t 3aHnMaeT ruiomans 160,2 Teic. KM’ Ha BOCTOYHOI okpaunHe Pycckoit
paBHHHBI ¥ 3amagHoM ckiloHe Cpemaero m CeBepHOro Ypama, Ha CTBIKE JIBYX
yacteil cBeta — EBponsl u Asuu. TeppuTopust pernoHa MOYTH IOJHOCTBIO pac-
nojioxeHa B 6acceifne pexu Kamel — kpymnHeiiiiero npuroka peku Boaru.

Ilepmckuit kpaii pazneneH Ha 48 MyHUIIMIAIBHBIX PAallOHOB M TOPOJ-
CKHX OKPYTOB IEpBOT0 ypOBHsS — 42 MyHHIIMNAIbHBIX PaiioHa U 6 TOPOACKUX
OKpyroB. B MyHHIMMIanpHBIX pailoHax, B CBOI0O ouepenb, BblaeneHO 282
CEeNBCKUX MOCeNeHus u 32 ropoackux noceieHus. B cocras Ilepmckoro kpas
TaKXe BXOJUT TEPPUTOPHUS ¢ 0c0ObIM ctaTycoM — Komu-Ilepmsanknii okpyr.

Hpenmpustusmu kpast B 2007 r. O0put0 BEIOpomeHO B aTMochepy 465
BUJIOB 3arpsi3HAOIUX BemecTB. C MpeBbIIEeHUEM YCTaHOBICHHBIX HOpPMaTH-
BOB BbIOpachiBaoTcsl 74 u3 Hux. [Ipupoct BeIOpoca 3aperucTpUpOBaH IS
187 BemecTs.

Haubounpmryto yacTb OT 00mIeid Macchl BBIOPOCOB COCTaBJIET METaH.
Ha BTOpOM MecTe HaXxOOUTCS OKCHA yriepoja, Aajiee — CMEeCh MpeaeabHBIX
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YTIEBOJOPOAOB, JHOKCHIBI a30Ta U cepbl. Ha T0JIF0 BceX OCTalbHBIX MHTpe-
JUCHTOB MPUXOAUTCS 0K0JI0 11% oT o01iei Macchl BrIOpOCa.

CooTHOIIIEHHE BUIOB 3arpsI3HSIONINX BEIIeCTB MPUBEASHO HA puc. 1.

K 1-my xnaccy omacHocTH OTHOcATCsl 24 BUAa BewecTB. bousbmuas
4acTh U3 HUX (92 %) npuxoAuTCs Ha OO0 MATHOKUCU BaHaaus. OCHOBHYIO
Maccy 3Toro BemecTBa BeiopaceiBaloT OAO «HycoBckoit MeTalyprudecKuii
3aBo» U OAO «ABucMmay. Ha nomiio mecTUBaJIEHTHOTO XpoOMa MPUXOAUTCA
5% ot o011ei Macchl BemecTs 1 Kjracca OmacHOCTH.

a) 10 KOJINYECTBY BEILECTB

1
0,006%|

osYB
51%

0 )o macce BbIOpoca

Puc. 1. CooTHOIIEHHE MEX Ly KJIaCCAMH ONACHOCTH 3arpsi3HAIOIINX BEIECTB, BBIOPACHI-
BaeMBIX B aTMOC(EpHBII BO3IyX

Macca BeIOpOCa 3arps3HAIONINX BEIIECTB OT CTAlMOHAPHBIX MCTOYHU-
kxoB 1o ITepmckomy kpato B 2007 . coctaBmina 412,3 Teic. T. BeIOpocH 3a-
rps3usitoninx BemecTB ¢ 2002 mo 2007 rr. mpuUBOASTCSA MO Kpal B LEIOM
(kak cymMMa BBIOPOCOB 3arpsi3HAIONUX BEIIECTB OT CTAIIMOHAPHBIX UCTOYHH-
kxoB 3arps3Henus [lepmckoit o6nactu u Komu-Ilepmsiikoro okpyra) u mpea-
CTaBJICHHI B Ta0OM. 1.

OCHOBHBIMU MeTaJTyprudeckumMu npeanpuatusmu [lepmckoro kpas
sBas0Tcs UycoBCckoil MeTalnyprudeckuil 3ason, 3aBox «Kama-cranby, Ila-
OIMACKUN [IeMEHTHO-MeTalTypruueckuii komounat, JIsiceBeHckuii nu HprT-
BEHCKHMH MeTaJlTypruyeckue 3aBoJibl.
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Tabnuna 1

Moxasarem, ﬁgbm_ 2002 | 2003 | 2004 | 2005 | 2006 |2007

BoszelicTBue Ha aTMOC(EpHBINA BO3yX:
BeiOpomeHo BpeaHbIX Be- 412
MEeCTB OT CTAlWOHAPHBIX | TBHIC. T 646,1 | 462,9 | 476,1 | 4319 | 4374 3 ’
HNCTOYHHUKOB, BCECTO

B ToMm yuce:

TBepabIX BelecTB TBIC. T 37,7 33,5 35,6 34,8 34,1 27,0
HKucix w rasoo0pasiIx The. T | 6084 | 4294 | 440,5 | 397.1 | 4033 | 35>
BEILECTB 2
Or asTotpancropra et | 1396 | 1648 | 1593 | 2864 | 2674 | 20

BrI6poc 3arpsA3HAIOMUX BEIECTB OT METAJUIYPTUYECKUX MpeanpHsITHH
B 2007 r mpencrasieH B Tabu. 2.

Tabnuma 2
3arpAAAIONIEE BEmECTEA Bribpoc,  |CHmxeHue (-) WM yBenuueHue (+)
TBIC.T BbIOpOCOB K 2006 T
Bcero 19,185 -4,877
B ToMm yuce:
TBEpAbIC 4,641 -4,789
ra3oo0pa3HbIe M KHUIKHE 14,544 -0,088
U3 HUX:
CepHUCTBII aHTUAPUT 0,230 -0,031
OKHCB yTyepoja 12,061 -0,274
oxmcIEl a3o0Ta (B epecd. Ha NOy) 1,119 -0,129
yriesogoposl (6e3 JIOC) 0,001 0,000
neryuue opras. coea. (JIOC) 0,923 0,420
npouure ra3000pa3HbIe U JKHIKHE 0,210 -0,074

Bri6pocsl B aTMOC(epy HEraTHBHO CKA3BIBAIOTCS HA 3[0POBBE Hacee-
HUS, POKUBAIOIINX B PAaliOHAX PACHOJIOKEHUS MPEANPHITHI METaTypPTHH.
AHanu3 cpelHUX KOHLEHTpauuil MEeTajuioB B opranusMe aereil B [lepmckom
kpae B 2007 r. mokaszaj, 4TO PErMCTPUPYETCS MOBBILIEHHOE COAECPIKaHUE
Maprasna (npessimenue Gona 1o 2,47-1,88 paza B KpOBH U MOYE COOTBETCT-
BeHHO), xpoma (1o 2,13—1,46 pasa), ceunna (mo 1,61 paza B Moue), HUKEIS
(mo 2,65 paza B mMoue). [IprueM MakcuMaibHas KOHTAaMWUHALHS MapraHieM
peructpupoBanach B 6uocpenax aeteit B rr. Uycosoil, Kuzen, KpacHokamck,
JIsichBa; xpomoM — B T. Kuszen, JIsichBa u ['ybaxa; HuKeneM — B r. AleKcaH/-
poBck, ['opro3zaBonck, JIsickBa; cBuHIIOM — B T. UycoBoit, Kuzen, Kpacho-
KaMCK.

IIpu oueHke KonMuecTBa JeTel C MOBBLIIMICHHBIM COJEpXKAHUEM TsKe-
JIBIX METAJIOB B OMOJIOTHYECKUX CpellaX yCTaHOBIEHO, 4To B 2007 r. Hanbo-
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Jee BBICOKOH paclpOCTPAaHEHHOCTHIO KOHTaMHUHAIIMM CBUHIIOM OTJIHYANach
tepputopus r. Yycosoro (y 25 % nanueHToB B KpoBu U 'y 60 % B Moue).

JlaHHOEe HETaTHBHOE BIUSHHUE METAJUIYPTHUECKUX MPEeANpUATHH Tpe-
OyeT yBEIMYCHHUs MEpONPHUSATHH, HAIPABICHHBIX Ha CHIKCHHE 00BheMa BEI-
OpocoB B aTMoc(epy U YMEHBIICHHUS Kjacca OMAacHOCTU IaHHBIX BHIOPOCOB.
B nactosimee Bpems ocTaeTcsi HE PEIICHHBIM BOMPOC C HUCIHOJIb30BaHHUEM
[UIaMOB ¥ TBUIM Ta300YMCTKH METAJUTyprHYeCKHX HPeINpHATHH, Tak Kak
OHH COJIep)KaT CBHHEIl U IIMHK B 3HAYUTEIEHBIX KOJTHYECTBAX.

H.O. Poryaesa
Boranmueckuii cag Camapckoro rocy1apcTBEHHOTO YHUBEPCUTETA

TAXEJBIE METAJIJIBI B IOYBAX U PACTEHHUAX ITAPKOB
r. CAMAPBI

Tspkenmple METaJUTBl OTHOCATCS K YHCIy Hambosiee pacipoCTpPaHEHHBIX
W ONacHBIX JUIsd OMOTHI 3arpsi3HMUTENIEH dKojorudeckon cpensl. K uncny ma-
JIOU3YyYEHHBIX OTHOCHUTCS BONPOC O PaCHpEeSICHHH TSDKENbIX METalJIOB B
ITOYBCHHOM ITOKPOBE M 00 aKKyMYJISIIUU UX pacTeHusIMUA. OCOOCHHO Ba)KHOM
MpeaCcTaBIseTCs MpodiieMa MOCTYIUICHHS U TIepepaclpe/IeIeHUs] B PACTEHUIX
TaK Ha3bIBAEMBIX «TeXHOTEeHHBIX dneMmeHToB» — Cr, Pb, Cu, Ni, Zn, Cd [3, 4].

PaboThl MHOTHX HCClIEOBaTENEH MOKa3alld, YTO MEXIY XUMHUYECKUM
COCTaBOM PAaCTEHHH W DIIEMEHTHBIM COCTaBOM CpPEIBbl CYIIECTBYET HEOCIIO-
pumas cBs3b [1, 2, 4].

Hammwm uccrnemoBaHusl MPOBOIMINCH B TEYCHHE ABYX JIET HA TEPPUTO-
puu 4 mapkos r. Camapsl. OTOOp MOYB MPOBOIWIHM B aBTYCTE — OKTSIOpe
2007-2008 rr, muctbs codupanu B ceHTs0pe 2007-2008, rogudHble TOOSTH
KpbLIATKH — B OKkTs106pe 2007-2008 rr.

B kadecTBe pacTeHus: OHOMHANKATOPA 3arpsS3HEHHUS TSHKEJIbIMU METall-
JlaMU OBLIT MCIIOJB30BaH KJICH SCCHEIUCTHBIN (Acer negundo). Beibop pacrte-
HUS-OMOWHINKATOpPA OMpPENesuics ero IIMPOKUM pACHPOCTPAaHEHHUEM HE
TOJILKO Ha MCCJIelyeMbIX Y4acTKax, HO U Ha Bcell Teppuropuu r. Camapsl.

PactutenbHble 00pa3ipl CKUTaId B My(eabHOW Me4r, 30y U MI0YBY aHa-
JM3UPOBANU B JIAOOPATOPUU ATPOXUMCIYKOBI Y IbSTHOBCKOH 00JIACTH METOIOM
aTOMHO-a0COPOLIMOHHOHN CTIEKTPOCKOIHH.

ITo pe3ymnpTaTam aHanm3a MOYBBl YCTAaHOBJIEHO, YTO HAMOOIBIIHIA
BKJAI B ¢ 3arpsS3HEHHE M3 HCCIEAYEMBIX 3JIEMEHTOB BHOCAT IUHK (31%),
Mens (20%) aukens (18%), Pb (16%) u Cr (14%), MUHIMaNbHAs AOJS MPH-
unaiexut Cd (1%) (puc. 1).
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Puc. 1. lons uccnegyeMbIX 2J1EMEHTOB B 3arpSI3HEHUHN MTOYBBI

B kpplnaTkax KieHa SICEHETUCTHOTO IMPOUCXOJUIIO HaKoIIeHHe Zn
(58%) m Cu (39%), Ha ocTalmbHBIE HCCIETyEeMBbIE DJIEMEHTHI TPUXOIHIOCH
cymmapHo 3% (puc.2). AHaNIH3 JaHHBIX O HAKOIUICHUH TSKEIBIX METaJlIOB B
JUCTHAX KJIEHA BBISBUJ TaKyl XK€ TeHACHIUIO: B HUX MaKCUMaJbHO HaKar-

nuBauch Zn (61%) u Cu (36%) (puc. 3).

80

= 40
20
0 \ \ \ \ 1
Zn Cu Ni Pb Cr Cd

Puc. 2 ,Z[OJ'ISI HCCIICAYEMBIX 3JIEMEHTOB B 3arpsI3HCHUHN KPbUIATOK KJICHA
SICCHCIIMCTHOT O

80
60
= 40
20
0 \ \ \ \ 1
Zn Cu Ni Pb Cr Cd

Puc. 3 [lons ucciaeayeMbIX 3J1eMEHTOB B 3arps3HEHUU JUCTHEB KJIEHA
SICEHETUCTHOTO

J1s ToquyHBIX MOOETOB KieHa Obljla yCTaHOBJICHA MHAas 3aKOHOMEp-
HOCTh: B HUX MaKCHMallbHO HakaruBaics Zn (73%), HO CIeqyIONIyIO MO3H-
nuto 3aauMan Cd (22%). Conepxxanne Cu coctaBmiio Bcero 2%, Ha ocTajb-
Hble MeTaJUIbl MPUXOAMIOCH MO 1% OT 00IIero Koau4ecTBa HCCIENyeMBbIX

27eMeHTOB (puc.4).
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Puc. 4 I[OJ'[H HCCIIENYEMBIX 3JIEMEHTOB B 3aIrpsA3HCHUN TOAUYHBIX mo0eros KjieHa
SICCHCJIIUCTHOT O

HccnenyemMble TEXHOTCHHBIC 3JIEMEHTHI 00pa3yrT CcleaAyIoIue yObI-
BAIOIIKE PSIBI IO CTEIICHH WX COICPKAHUS B aHAIU3UPYEMBIX 00bEKTax:
mo4BHI - Zn(31%)>Cu (20%)>Ni(18%)>Pb(16%)>Cr(14%)>Cd (1%)
kpbutatku - Zn(58%)>Cu(39%)>Cd(1%)=Pb(1%)=Ni(1%)>Cr (cneas)
auctbs - Zn(61%)>Cu(36%)>Cd(1%)=Pb(1%)=Ni(1%)>Cr(caemnbr)
moberu - Zn(73%)>Cd (22%)>Cu(2%)>Pb (1%)=Ni (1%)=Cr(1%)

Takum o6pa3omM, Goible BCEro B MOYBaX M B PaCTUTENBHBIX 00pa3Iax
HakaruIuBaeTcs IUHK. Ha 10510 uHKa B pacTUTENIBHBIX 00pa3iax MpUXOauT-
cs1 ot 58-73% OT 001Iero KOJUIeCTBa UCCIEAYEMBIX TAXKEIBIX METAIIJIOB, a B
mo4Be TOJNbKO 31%. MoxHO TOBOpHUTh 00 M30MpPAaTEIbHOM HAKOIUICHUU KJie-
HOM SICCHEJIMCTHBIM IIMHKA, KOTOPHIH, OYEBUIHO, HEOOXOIUM €My JUISI HOp-
MaJIbHOT'O Pa3BUTHA.

CopepxaHue MeIH B KPbUIATKAX W JINCTHAX KJICHA SICEHEIMCTHOTO CO-
craBuio 36-39%, 3HaunuTenbHO MeHbIIe e€ B moberax - 2%, B MOYBE OHA CO-
neputcs B koiamaecTBe 20% ot o0miei Macchl UCCIIeyeMbIX 3J1eMeHTOB. 13
9TOTO CJIEIYET, YTO JUCThI M KPBUIATKA KOHIECHTPUPYIOT MEIh, YTO HE Xa-
paKkTepHO i M0OEeros.

OcoOBlif HMHTEpeC MNpeACTaBIsAeT paclpeneicHHe Kaamus. B mouse
MeCT TpPOM3paCTaHUs KJIeHa, B €r0 KPbUIATKAX W JIUCTHSIX Ha JIOJI0 KaaMUs
npuxonuTcs He O6osee 1% oT oOlei Macchl UCCIETyEeMbIX 3JIeMEHTOB. [lpu
9TOM B TOJMYHBIX IToOerax KieHa Jojsi KaaMus cocTaBisfeT 22%, TO ecTh
MPOUCXOUT €ro N30MpaTebHOE U OUCHb AKTUBHOE HAKOIUICHHE.

JI1sl CBUHIIA M HUKETS XapaKTEePHO TIOCTATOYHO BBICOKOE COJICpKAHUE B
nouBe (18 u 16% coOTBETCTBEHHO) U MHHUMAaJIbHOE COJEpXKAHUE BO BCeX
pacTuTenbHBIX 0Opa3nax. BeposTHee Bcero, B MO4YBE OHM HaxXOMASTCS B He-
JNOCTYIHOHN A pacTeHui opme.

CopepxaHue XpoMma B PacTHTEIBHBIX 00pa3lax ObUI0 MHHHMAaJbHBIM
(cnensi-1%) mpu AOCTATOYHO BBICOKOM YPOBHE COJCP)KAaHHUS €ro B IMOYBE
(14%).
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1. Uneun, B.B. DnemenTapHsiii xuMuveckuit cocras pacrenuit / B.b. Unsun. Hoso-
cubupck: Hayka, 1985. 129 c.
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Ienauac, X. [Tenguac. M.: Mup, 1989. 439 c.
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A.B. PoaukoBa
Tomckuii ToCy1apCTBEHHBIH Me1arorn4ecKuii yHUBEPCUTET

AHTPOIIOTEHHO-IIPEOBPA3OBAHHBIE IIOYBbI
IIUPUHCKOMN CTEINU: OCOBEHHOCTH! YJIEMEHTHOI'O
COCTABA U CBOMCTB

OnHUM U3 TOKa3aTened KOJOTMYECKOTO COCTOSHMA IIOYB SIBISETCSA CO-
Jep)kKaHHe B HUX MHKPOIJIEMEHTOB (B T.4. TSDKENBIX MeTaiuioB). IloctymieHne
XMMUYECKUX SJIEMCHTOB B TIOYBY CBSI3aHO C WX BBICBOOOXIICHHEM U3 MOPOX B
PE3YIbTATE BBIBETPUBAHUS, @ TAKKC MEPEMEIICHUEM B PEIYJIbTATEC MUTI'PAILIMOH-
HBIX MPOIECCOB, COMPOBOXKIAIOIINXCS TIOCIEAYOeH TpaHchopmanmen 1 (1)
aKKyMyJBIEeld MX B MOYBEHHOM mpodmie. KommdecTBo OymeT ompenessThes
MIPUPOIHBIMU (PAKTOPAMH.

KpOMe €CTCCTBECHHOT'O COACPKAHUA DJIEMEHTOB, 3HAYUTCIbHAA HUX JOJIA
MTOCTYTIAeT 3a CYET MPOIECCOB KaK IIIO0ANBHBIX, TAK U PETHOHAIBHBIX, CBSI3aH-
HBIX C JIESTETBHOCTHIO YeJOBeKa. BHeceHHe 3arpsA3HIONMX BEIIECTB (ITOJLTIO-
TaHTOB) CYHIECTBCHHO U3MCHSCT CBOMCTBa I104YB, B TOM 4YHUCJIC U reOXUMUYECKUMN
COCTaB. 3arps3HUTEINN ITOTAJAI0T HA TOBEPXHOCTHBIE TOPHU3OHTHl M B YCIOBHAX
apUIHOTO KJIMMAaTa KakK MPaBMIIO, KOHIICHTPUPYIOTCS Ha TEOXUMHYECKUX Oapbe-
pax, B ciIydae 4epHO3EMOB - TYMYCOBOM, KapOOHATHOM.

Oco0eHHO 3aMETHO HalW4He MOJUIIOTAaHTOB IPU PACCMOTPEHHH IOYB
aHTPONOTEHHOTO XxapakTepa. Vcciemyemas MCKyCCTBEHHO aKKyMYJIHpPOBaH-
Has T0YBa MaJIOMOITHAS CPEAHECYTIMHUCTAs TyMyCHpOBaHHas KapOoHaTHAS
XJIOPHIHO-CYNIb(ATHOTO 3aCOJNICHHS HAa YEPHO3EME KOKHOM DACIIONIOKEHA B
mpenenax BomocOopHoro Oacceifna nempeccuu o3zepa lupa (IupurCckuii
parioH pecmyOnuku Xakacus), Ha MeCTe HEOPTaHW30BaHHOW cBajkh. IIpen-
MTOJIOKUTEIHHO HACBITHBIM MAaTEPHAIOM MOXET SBIATHCS 3072 KOTEIbHBIX.
IMox akkymynupoBaHHOH ToJed MmorpedeH Mpouiab I0KHOTO YepHO3eMa,
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KOTOPBIH B I[EJIOM COXPaHHI MOP(OIOTHIO ¥ CBOICTBA, IPUCYIIUE STOMY TH-
my nous. Ha mOBepXHOCTH NMPUBHECEHHOI'0 MaTepuaa MPOU3pacTaeT pacTu-
TeJIBHOCTH (MIPOEKTUBHOE IMOKPHITHE IPUMEPHO 45%), peacTaBlIeHHas B OC-
HOBHOM 3JIaKAMH W TOJIBIHBIO. [IO0CKONBKY TpH 3HAYMTEIBHOM KOJIHUYECTBE
OpPTaHWKHU PACTUTEIBHBIA MOKPOB H3PEKEH, CTEICHb MPOPaOOTKH IMpHBHE-
CEHHOM Macchl TOYBOOOPA30BATEIbHBIMU NPOLIECCAMU HEBEIUKA, TO MOXHO
MIPEAIOIIOKHATE, YTO BO3PACT 3TOTO OOPa30BAHUS COCTABISAET MAKCUMYM He-
CKOJIBKO JICCSITKOB JICT.

Ecnmu cpaBHUTH cpeqHEee COep:KaHHUE OTACIBHBIX JIEMEHTOB B YepHO3e-
Max ucciexyemoi Teppuropun (B kadectBe (ona (D)) ¢ MX KOIUUECTBOM B
MIPENICTABJICHHON MMOYBE, TO 3aMETHBI MPEBBITICHUs s dochopa - 10 4,6 u
ouHKa — 10 2,99, nprdeM OHM XapaKTepHBI UMEHHO JJIsi KYMYJIATUBHOTO T'O-
puzoHTa. B 301Max, Kak MpaBUJIO, MPUCYTCTBYET LIMPOKUI CIEKTP MHKpPOdJie-
MEHTOB, 33 YTO T€OXMMHKH Ha3BIBAIOT IOJ00HBIC OTBAJIBEI TEXHOTCHHBIMH I'€0-
XUMUYECKUMU aHOMAIUAMH [ 1].

HackhimHble TOPH30HTH H3yYaeMBIX MOYB B IICIOM OTIHYAIOTCSA OT Iie-
JUHHBIX 3HAYUTENBHBIM COJEpIKaHHEeM opraHudeckoro pemectBa (3,6% op-
TaHMYECKOTO yTIepoaa), BEICOKOH MOPO3HOCTHIO (64-67%), HU3KOH TIIOTHO-
crpto cinoxenus (0,76-0,87 F/CM3), CYIIECTBEHHBIM COJAEp’KaHHEM INblIeBa-
ThIX (pakuuit (kpynHas neutb: 14,86-18,04%) U MHOTOYMCICHHBIMU BKIIIO-
YeHHMSIMH aHTPOIIOT€HHOTO XapakTrepa (1o 50% oT ob1mel MacChl TOPHU30HTA).

[TouBa sgBNsEeTCSA ACTIOHUPYIOUICH CpPeloi, KOTOpas CIYXUT HHIUKATO-
POM IPOILIECCOB, COXPAHSIOMIMM ClieAbl Mmponuioro. MHTCHCHBHAS AESTEIb-
HOCTbH YeJIOBEKa B yCIOBHUSAX apUAHOTO KIMMAaTa MPUBOJUT K HAKOIJICHUIO H
COXPAaHECHHIO 3HAYNTEIHHOTO KOJIMYECTBA TEXHOTEHHBIX 3JIeMeHTOB. Bee 310
JIOJDKHO SIBIISITBCS OTPAHUYUTEISIMH AHTPOIOBIUSHUS TIPU HCIIOIH30BAHIH
3eMEeNBHBIX PECYypCOB A COXPAHEHUsS UX OyAYIIUM ITOKOJICHUSM.

Jlutepatypa

1. Aarponorenusie noussl / I'epacumoBa M.J., Ctporanosa M.H., Mosxaposa H.B, I1po-
kodrena T.B. - Cmonenck: Olikymena, 2003. — 268 c.
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E.A. PsidoBa
OI'Y «Komupri6Boay», ChIKTEIBKap

BJIMAHUE AHTPOIIOT'EHHBIX ®AKTOPOB HA COCTOSIHUE
MONMYJAIANA HEHHBIX BUA0B PbIB HEKOTOPBIX PEK THMAHA
N YPAJIA

Ha teppuropuun Pecniyonuku Komu B Oacceiine pexu Ilewopsr mocta-
TOYHO XOPOIIO Pa3BHUTHI dHEPreTHka, HedrenepepabaThIBatOIas, ra30a00b1-
BalOMIasA, JECO3arOTOBUTENIbHAS U AepeBooOpadaThIBarolasl OTPACIH IIPO-
MBIIUICHHOCTH. EIle B IpoIuIOM CTONETHH B pecryOiMKe Hadald OCBaH-
BaTbCs palioHBI, OOraThle YIrIIeBOAOPOJHBIM CHIPbEM M yrieM. Bo3HuKHOBe-
HHE TakuX roponoB Pecrmybmuku Komm kak Yxrta, Bopkyra, HTa, YCcuHCK
OBUIO CBA3aHO MMEHHO C pa3pabOTKON MECTOPOXIECHHH MOJE3HBIX HCKOIae-
MBIX.

Pacronoxensl ropoja U rpagoo0pa3yromue IpeanpusaTHs, ABISIOLIIe-
sl KPYTTHBIMH TIPOMBIIIJICHHBIMU BOJIONIOTPEOUTEIIMI, MAKCUMAIIEHO OIIM3KO
K MCTOYHHKaM BOJOCHAOXeHHs — pekaM. B 3Tu ke Omkaiiiine BOJOTOKH
HIaxThel, oboratuTenbHble Gpadpuku, HedTe- U TazonepepadaTbIBarONINe 3aBO-
IBI OCYIIECTBISAIOT COPOC CTOYHBIX BOJ. Tyaa ’e MOCTYIalT CTOKH KOMMY-
HaJIbHO-OBITOBBIX M 9HEPTETUIECCKHUX NPEAIPUATHII TOPOJIOB.

CornacHo manHbIM CeepHoro YI'MC (LleHTp mo THIPOMETEOpOIOTHH
U MOHHUTOPHHTY OKpyxaromed cpeas! Pecnybnuku Komm) Ha Tepputopuu
pecnyONuKy B paiioHe MPOMBINUICHHBIX TOPOJOB CaMO# BBICOKOHW CTETIEHBIO
3arpsA3HEHHOCTH OTaM4aloTcs pexu: Bopkyra (r. Bopkyrta), bonbmas Hura
(r. Nura), Mxma (r. CocHoropck) u YxTta (moc. Boansiit, 1. YxTa) [2, 3].

B paMmkax rocynapCTBEHHOIO MOHHUTOPHHIA BOJIHBIX OHOJOTHYECKUX
PECypCOB OCYLIECTBIIIOTCS HAOMIONEHHS 3a paclpeaeiieHHeM, YHCICHHO-
CTBbI0, KAYECTBOM U BOCIIPOM3BOJICTBOM BOJHBIX OMOPECYPCOB, SIBISFOLIMXCS
o0BeKTaMu PHIOOJIOBCTBA, a Takke cpefoi ux oburanus. IIpu MOHUTOpUHTE
n3ydaeTcsl OIMH WM HECKOJBKO BHIOB, PEryJspHbIC HaOIIOICHUS IO3BOJIS-
10T MOJIy4YHUTh MIPEACTABIECHUE KAK O HEMEAIEHHBIX U3MEHEHUAX, TaK U O J0J-
TOBPEMEHHBIX, HESIBHBIX [1].

Jia onpeneneHuss HapymIeHUS CTPYKTYPHI pPIOHOTO HaceJIeHUs U W3-
MEHEHHH MOIMYJIAMUOHHBIX XapaKTEPHCTUK LEHHBIX BUAOB PBIO MPOBOASTCA
peryJIsipHbIe UCCIICAOBAaHMS HA BOJHBIX 00BEKTAX, MOJBEPraloIuXcs XpOHH-
YEeCKUM HEeTaTUBHBIM Bo3JelcTBUAM. M3ydeHue pek (OTHENBHBIX y4acTKOB
peK) B OIpeNeleHHBIH OTPEe30K BPEMEHU — 3TO OJUH M3 HCKIIOYUTEIBHO
IIEHHBIX THIOB MoHUTOpHHTA [1]. [TodeBbie cOOpsl HA pekax Bopkyra m Yx-
Ta, MOABEPraloUINXCsi UHTEHCHBHBIM AHTPONOIEHHBIM BO3JAEHCTBUSM, OCY-
miectBiAnuck B 2004 — 2006 rr. Hapsiny ¢ 3arpsA3HEHHBIMH peKaMU H3yda-
JIUCh U Jpyrue BogoToku Tumana u Ypana.
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U3 Bcero MHOr0o0oOpasus IEHHBIX BHIOB PHIO, oOHMTaromux B pekax Pec-
my6nuku Komu, ogHuM u3 Hambojee paclpOCTPaHEHHBIX M MHOTOUUCICHHBIX
SBIIIETCSA Xapuyc eBpomeickuil. Bum mpeobnamaeT B MXTHO(MAyHHCTHUECKUX
KOMITICKCAaX ypaJIbCKUX PEK, a TakkKe OOMTaeT BO MHOTHX THMAHCKHX peKax.
[ToBcemecTHO BCTpeyaromIUNCs XapuyC B pa3iMYHBIX BOJOEMaX UMEET pa3iny-
HBbIE TIOMYJIALMOHHBIE XapaKTepHCTUKHU. bruojornueckue mokaszaTeldd phIO pex
BopkyTta 1 YXTa CyImecTBeHHO OTIMYAIIICh OT TAKOBBIX Y PHIO HE3arpsA3HEHHBIX
BOJOTOKOB.

Pa3zMepHO-BecOoBbIe XapaKTEPUCTHKH Xapuyca €BpOINEHCKOrO peKH
BopkyTa 3HAYHTENBHO YCTYyHAarOT TaKOBBIM XapaKTEPUCTHUKAM pbIO APYrux
ypaldbCKHX BOJOTOKOB Ha ceBepo-BocToke Pecnybmuku Komu (p. Yea, Kau-
nens). Ha pexe BopkyTa, Bojla KOTOpOH XapaKTepu3yeTcsl Kak «BecbMa 3a-
IpA3HEHHAs», B KOHTPOJBHBIX yJIOBax Ipeobiaganu ocoOM Xapuyca eBpo-
neiickoro maccoir tena 200 — 400 r, cpegHAs mMacca KOTOPBIX COCTaBHIIA
307,3 rpamma, cpeaHsisi mpombicioBas aiauHa — 27,6 cm. Ha pexe Yca, He
MOABEPKEHHOM HANPAMYIO TEXHOTC€HHBIM 3arps3HEHUSM, CPEIIHAs Macca Xa-
puyca eBpoIecKoro 3Ha4uTeasHO Ooibiie — 382,4 1, cpeqHsIs MPOMBICIIOBAs
nnuHa — 30,3 cm. B ynosax Ha p. Kaunenb, pacnonoxeHHO# B 3HAYUTEILHOM
OTHAJIEHUH OT ropojga BopkyTta, u He moaBeprarouieiics aHTPONOT€HHBIM
BO3JIEHCTBUAM, Npeobaananu ocodbu ¢ anuHoi Tena 30 — 35 oM, ux cpeaHas
MpOMBICIIOBas JITMHA cocTaBuna 33, 3 cM, cpenHsis Macca tena — 446,7 T.

Bo3spactHas cTpykTypa sBisiercs Hamboliee MMOKa3aTeIbHOW XapakTe-
PUCTHKOM, OTpa)karolled ycIOBHSA OOWTAaHHUS BUAA B PAa3IHYHBIX BOJOCMAX.
Crano xapuyca eBpoIeickoro peku Bopkyra npeactaBieHo 5- BO3PACTHBIMH
rpynmnamu, npeobdiagaroT ocobu miaamero Bo3pacra. Tak kak peka Bopkyra
HE MPEICTaBIACeT A MECTHBIX JKUTEJeH O0NBIIOro HHTEpeca B IUIaHE JTI00H-
TeJIbCKOTO PHIOOIOBCTBA, TOBOPUTH O TOM, YTO MPUUYMHON OMOJIOKEHUS IO-
ITyJIAIHAN MOXKET CIYXHUTh TepesoB, Ob710 ObI HeBepHO. He nckitoueHo, 4To B
3arpsA3HEHHBIX 30HAX ITOBEIIEHA CMEPTHOCTH IICHHBIX BHIOB PHIO Ha BCeX
JTamax OHTOTreHe3a. AHanu3 OMOJIOTUYECKUX MOKa3aTeseil pplo, 0OUTArIUX
B HE3arps3HEHHBIX BOJOTOKAaX, IOKa3aJl HOpPMalbHOE paclpeieleHue Hu
OoJpIee KONMYECTBO BO3PACTHBIX Tpymm. Bo3pacTHas cTpykTypa cTam xa-
puyca esporeiickoro pek Kounenrs u Yca okazanack ya0BJIETBOPUTEILHOMH, B
KOHTPOJBbHBIX YJIOBaX HPUCYTCTBOBAIU 0COOH 7- BO3PACTHBIX Ipymin. OCHOBY
YJIOBOB COCTAaBMIIM 0COOM eBporelickoro xapuyca 4 — 6 jer.

ITonynsauuoHHbIE XapaKTEPUCTUKU Xapuyca eBponeickoro pex Tuman-
CKOT'0 KpsiKa TaKXKe CYIIECTBEHHO pa3juyaroTcs. Xapuyc peku YXTa uMeer
3HAUUTENBHO MEHBIINE Pa3MEPHO-BECOBBIE XapAaKTEPUCTHKHU, YeM IpencTa-
BUTEIU JTOTO Xe BUAa, obutarommue B pekax Kensa (Oacceiin pexu Mxma),
BoprikBa (6acceitn peku BoiMb), Beimb. CpenHsisi Macca Xapuyca eBpOIICH-
CKOro pexku Yxrta coctaBuia 179,5 r, cpennss npomsicioBas mjiuHa — 23,7
cM. CpenHsst Macca peIO U3 pek, He MOJBEPTaoIUXcs CTONb CHIIBHOII aHTpO-
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MIOTE€HHOI1 Harpy3ke, He MeHee 250 T, cpeiHsAd NPOMBICIIOBas JJIMHA HE MEHEe
26,8 cm.

Ha peke YxTa B KOHTPOJBHBIX YJIOBaX 3aperHCTPHUPOBAHBI OCOOHM Xa-
pHyca eBpONENCKOro TOJNBKO TPEX— M YETHIPEXJIETHETO BO3pACTa, TOTJa Kak
Ha APYTHX peKax BCTpedaluch ocoOu B Bo3pacTte oT 3+ mo 8 + . KoneuHo,
MPHUCYTCTBUE B YIOBaX Ha peke YXTa 0coOel TONBKO JBYX MIJIAJIIMX BO3pac-
THBIX TPYNI MOXET TOBOPUTH O IEPENOBE, OJAHAKO IIPOBOJUMBIE PaHEE CO-
tpyauukamu KHu YpO PAH uccnenoBanus BBIIBWIM CABUTH B CTPYKTYp-
HOW OpraHu3alMy MOIYJIALUIN Pa3InYHbIX BUJOB PbIO, HE ABISIOIINXCS 00b-
eKTaMH JIIOOUTENBCKOTO PrIO0IOBCTBA [4].

AHanu3 JaHHBIX, NOJNYYEHHBIX B XOJ€ UCCIIEJOBAHUN, MTPOBEIEHHBIX HA
HEKOTOpHIX pekax TuMaHa u Ypana, mokaszal U3MEHEHHE PsAa MOMYJISILIHOH-
HBIX XapaKTepUCTHUK y PBIO IICHHBIX BUAOB HA IOJBEPKEHHBIX aHTPOIOTEH-
HOMY BIHUSHHIO BoJNOTOKax (p. Bopkyra, Yxta). [lomymsamuu GonbIIMHCTBA
BHJIOB PHIO, OOMTAIONINX B JAHHBIX BOJOEMaX, TEPSIOT (MM YK€ MOTEPSIIH)
CBOE pBHIOOXO3SHICTBEHHOE 3HAu€HHE, M BOCCTAHOBICHHE DPEKPEallMOHHBIX
BO3MOXHOCTEH BOZOEMOB B IUTaHE PHIOOJIOBCTBA B 30HE MIPOMBIIUICHHBIX TO-
ponoB Pecriybnuku Komu BBI3BIBaCT COMHEHHE.

Jlutepatypa

1. Matpux P. MOHHTOPHHI COCTOSHHS TEKyIIMX BOJA 10 THAPOOHOHTaM /
P.Ilatpuk // BnusiHue 3arps3HsIOMIMX BELIECTB Ha TMIPOOMOHTOB M 9KOCHCTEMBI BOJAO-
emos/JI.:Hayxa, 1979 — C.71 — 81.

2. denepanbHas ciayx0a MO THIPOMETEOPOTIOTHH U MOHHUTOPHHTY OKpYXKarouieit
cpensl. O630p 3arpsi3HeHHs cpelsl Ha TepputTopuu aesrenbHocTH CeBepuoro YIMC. —
Apxanrensck, 2006— Pazn.4.3. — C. 63.

3. ®enepanbHast Ciy)0a MO THAPOMETECOPOJIOTHH U MOHUTOPHUHIY OKpYKaIOIICH
cpenbl. O030p 3arps3HeHUs cpeibl Ha Tepputopun aesrenbHocTn Ceseproro YIMC. —
Apxanrensck, 2007 — Pa3n.5.2. — C. 66

4. Uly6un 10.I1. Xonuctuueckas OlEHKA COCTOSHUS UXTHO(hAyHbI THMAHCKON pe-
k1 Yxrta (Gacceitn peku Ileuopa) / FO.I1. llly6un, B.W. INonomapes // buonoruueckue
MOCIIEACTBHS XO3SIICTBEHHOr0 OCBOeHusi BomoemoB Eppomeiickoro Cesepa/ KHu VYpO
PAH. — CeixThIBKap ,1995 .— C.23.
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K.B. PsizanueB, A.A. Uynakos, C.U. Konaparosn

Boponexckuii HHCTUTYT rocy1apCTBEHHON IIPOTHBONOXKAPHOH ciry:x661 MUC
Poccun

OBLIAS XAPAKTEPHCTHUKA PEKPEAIIMOHHOM CETH
JIMITIENKOU OBJIACTH

Opranuszanys 0370pOBUTENbHON NT03HABATENbHOM, CIIOPTUBHON U IpyToi
JIeSITEIbHOCTH JI0/ieil B cBOOOTHOE BpeMsI BO3HUKAET Ha OCHOBE HCIIOIB30BAHUS
PEKpEaIOHHBIX PECYPCOB MPHUPOIHBIX 00BbEKTOB. OCHOBHBIM KpUTEpHEM And-
(depenmanyy naHIAGTOB B PEKPEALMOHHBIX LEJISX ABIAETCS MaKCHMallbHOE
UX COOTBETCTBUE LIEJIEBOMY Ha3HAUCHHUIO.

B pabote mpoaHanm3upoBaHBI PEKPEAMOHHBIE PECYPCHI JICCHBIX M BOJI-
HBIX JaHmmadros. [IpuBeneHa XxapakTepUCTHKA JIAHAMA(TOB PEKOMEHIYEMBIX
JU1s. MOOWITBHBIX pekpeannii. [Ipexnae Bcero, ato nanamadtsl p. JloH u ee npu-
TOKOB.

Hamnbonpme# momyIsIpHOCTBIO TONB3YIOTCS JIAHAMIA(TH PEUHBIX TOINH
pex Cocusl, Boprona, butrora u 3anonckoit Jlyku. 3neck umMeeTcs psii IpUpoi-
HBIX IaMATHUKOB, 3aII0BEIHIKOB.

BopxHo-pexpeaimoHHbIA BT BO3HUKAET HA OCHOBE MCIIOJIIB30BAHUS BOJI-
HBIX OOBEKTOB M IIOJ3EMHBIX BOJ OISl O3XOPOBUTEIBHOM, MO3HABATEIBHOM,
CIIOPTUBHOM M APYToi NesTeNbHOCTH JIIo/iei B cBoOOHOE BpeMst. Bomoemam n
BOJOTOKAM TPHHAAICKHUT 0cobas posib B OPraHM3aAIMM PEKPEAllMOHHON maes-
TEJIFHOCTH HaceJeHUs: OoraTele BO3MOKHOCTH aKBAaTOPHH IS OTABIXA M 3aHSA-
THH Pa3HOOOpa3HBIMH BHAAMH CIIOPTA, SCTETHYECKOE BO3ACHCTBHE >KUBOIHC-
HBIX NPUOPEXHBIX JaHMAPTOB CHOCOOCTBYET MPEBPALIEHHUIO PEK, 03ep U BO-
JOXPaHWINII B CBOEOOpa3HBIC PEeKpealMoHHbIe OCH. DTOT BHJ pekpeanuii co-
CTONT W3 TpexX MOJABHIOB: KypPOPTHO-0ANTbHEOIOTHIECKOTO  KYypOpPTHO-
TYPHCTHUECKOTO U PBIOOIOBHO-OXOTHUYBETO, PA3IUUYAIOIUXCS 10 TIaBHOMY
BUY peKpealy 1 XapaKkTepy OCBOSHHS BOJHBIX PECYPCOB.

KypopTHO-6ansHeomornyeckuii MoABUA CO37aeTcst Ha 0as3e HCIoIbh30Ba-
HUS B CAHATOPHO-KYPOPTHOM J€JI€ MOJ3€MHBIX HCTOYHUKOB M IPECHBIX 03€p C
OIIPE/ICJICHHBIMH JIeUeOHBIMU CBOWCTBAMU — OajlbHEO- M Tpsi3eparioiieyeHue u
PO3IHUB J1e4eOHO-CTOJIOBBIX MUHEPATIBHBIX BOA. MUHEpalIbHblE UCTOYHUKU H3-
BECTHBI B Pa3IMYHBIX palloHaX TaHHOTO PErHOHA.

CrnopTHBHO-TypHCTHYECKasi peKpearnus, oOpazyeTcs Ha OCHOBE pa3HO00-
pa3usi BUJIOB HCIIOJB30BAaHHUs BOJHBIX OOBEKTOB OT/AbIXa, CIIOPTa M TypH3Ma.
XapakTepHOI 4epToil BeTBH SABIAETCS SPKO BBIPAKEHHAs CE30HHOCTH e (yHK-
IMOHNPOBAHMA B O€3JI€I0CTABHBII HAaBUTAIMOHHBIN MEPHO]] IPEHMYIIECTBEHHO
B JIETHHE MECSLIBI.

OCHOBY TeppUTOPHUANBHON CTPYKTYpHI HMOABHJA NMPEACTABISIET HPUYpPO-
YeHHas K apeay OCHOBHOTO TOPOJICKOTO HACENeHHs CeTh YUPE)KICHUI Macco-
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BOI'O OTJbIXa, TYpU3Ma U CIOPTa C UCHOJb3YyEMbIMH aKBaTOPUAMHU U BOJHBIMU
myTssmMu. [loBbIlIeHHAs KOHLIEHTpaLuUsl AaHHBIX BUAOB PEKpealuil xapakTepHa
JUTS. TIPUTOPOTHBIX 30H OONBIIUX TOPOOB, TJE peCcypcHOl 0a3oil cimyxaT B oc-
HOBHOM PEKU U BOJOXPAHMIMILIA.

IpenbsBisiss BBICOKHME TpeOOBaHWS K KadecTBY BOMIBI, CHOPTHUBHO-
TypUCTHUECKAsl peKpealnus cama SBIsIeTCs CYUIeCTBEHHBIM 3arps3HUTENEM BO/I-
HOM CpeJibl.

Biusinue cnopTUBHO-TYPUCTUYECKOTO MOJBUA HAa TEPPUTOPUATIBHYIO Op-
TraHU3alMI0 MPOU3BOAUTENBHBIX CHJ PETMOHA IOKAa CPAaBHUTEIBHO HEBEIHUKO.
Haunbonee oTueTaMBO OHO MpOSBIsSETCS B (HOPMHUPOBAHMM (DYyHKIIMOHAIBHO-
MJIAHUPOBOYHOM OpraHu3aluy MPUTOPOJHBIX 30H IOPOJOB: HAJIUMYME KPYIHBIX
BOJHBIX OOBEKTOB BBICTYIIACT B KaYeCTBE CTCP)KHEH HMPUTOPOIHBIX pPeKpearu-
OHHBIX 0COOBIX 30H.

Pb100JIOBHO-OXOTHUYHN TIOJABUA pPa3BHBAcTCA Ha 0a3e HCIOIb30BAHU
BOJHBIX OOBEKTOB M JIFOOMTENHECKOTO PHIOOIOBCTBA M OXOTHI Ha BOJOILIA-
BAaIONIYIO M OOJIOTHYIO TU4Yb. PHIOOTIOBHO-OXOTHHYHI TOABH] B OIpEICICHHOM
Mepe CMBIKAETCSl C PHIOOXO3AMCTBEHHBIM MOAIUKIOM BOJIOXO3SHCTBEHHOM CHC-
TEMBI.

OCHOBY TeppUTOPHAIEHOMN CTPYKTYPHI PHIO0OIOBHO-OXOTHHYBETO TIOABHIA
COCTaBJISIIOT DKCILUTyaTUPYyEMbIe TIOOUTETLCKUM PHIOOJIOBCTBOM M OXOTOM BOJIO-
TOKH M BojoeMbl. DyHKIMOHANBHAS CTPYKTypa MOJIBHAA 00YCIIOBIIEHA peKpea-
LUOHHOH PHIOOTOBHOM M OXOTHHYBEH IEHHOCTHIO BOIHBIX YTOIUH, UTO Ompene-
JISIeTCS 3aIlacaMH M BHJOBBIM COCTaBOM PBIOBI, BOJOIUIABAIOIICH M OOJIOTHOU
JIIYH.

Pb160JI0BHO-OXOTHUYHH TTOBH] IPEIBSBIISET K PSKUMY M Ka4eCTBY BOJI-
HBIX PECYpCOB BBICOKHE TpeOOBaHMWS, aHAJOTHYHBIC TPEOOBAHHSIM PHIOOXO3SH-
CTBEHHOT0 NMOJIMKIA. B cBOIO ouepenp, ppi00TOBHO-OXOTHIUUUH MOABUA OKa3bl-
BaeT OIpe/Ie/ICHHbIE BO3ACHCTBUS Ha Ka4eCTBO BOJHBIX PECYPCOB - 3arpsI3HEHHUE
X He(TENPOyKTaMH OT MOTOPHBIX JIOJOK, OBITOBBIMUA OTXOJAMH U T.]I.

JI.C. CaBuHueBa
I'V 3HHUCX Cesepo-Bocroka um.H.B.Pynuunkoro, r. Kupos

JEHJIPAPU HUMCX CEBEPO-BOCTOKA
HUM. H.B. PYJHHUIIKOT'O

KauecTBO *H3HH B COBPEMEHHOM TOPOJE BO MHOIOM OIpEICISICTCS
9KOJIOTHYECKO# 00cTanoBKOW. CHMKEHUE BIHMSHUS BpPeAHBIX (aKTOpOB (3a-
ra3o0BaHHOCTH, MOBBIIICHHBIH YPOBEHb LIyMa, MbLIb) — OJHA M3 BaKHEHIIUX
3a1a4 AJid COXpaHCHHA U BOCCTAHOBJICHUS CPEAbI )KUZHEACATCIbHOCTU Y€J10-
Beka. HanbGonee a3 QeKTUBHBIN MyTh IS 3TOT'O0 — CO3/JaHUE 3EJCHBIX HacaX-
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nenunii. Kpome Toro, Heocrmopuma poJib MapKOB, CKBEPOB, LIBETHHKOB B
YJIyUYIIEHUH DCTETHYECKOr0 COCTOSHUS ropoioB. [lonOupaTh accopTUMEHT
pacTeHuit He0OXOJUMO C y4eToM pelibeda, KIMMaTHUECKUX YCIOBH, 3K0IIO0-
TUYecKOll 00CTaHOBKM B TOPOJE M Pa3HBIX €ro MHKpopaiioHax. [ms ozemne-
HEHUS MOIXOIAT BUIBI, YCTOHYHBBIC K HETATUBHOMY BO3JCHCTBHUIO TOPOJI-
CKOH Cpelbl, M03TOMY Ba)XKHO BBISIBUTH HauboJjiee NeKOpPaTHBHBIE M HENpPH-
XOTJIMBBIE BHIBI PAaCTCHHH, KOTOpHIE ITOKAa HEAOCTATOYHO YacTO HCIOJIB3Y-
IOTCA B 3€JICHOM CTPOHUTEILCTBE.

OpnuM U3 cTapedmmux mapkoB ropoaa Kuposa sisercs ['ocymapct-
BEHHBbIM mamsaTHUK npupoas! — nexapapuit HUMCX Cesepo-Bocroka. On
pacIooXeH B 4epTe Topoja, Ha OTHOH M3 YIHIl ¢ HauboJee WHTEHCHUBHBIM
ITOTOKOM TPAHCIIOPTA.

Hennpapuit Obu1 3an0xeH B 1936-1937rr no npoexTy u OpHU JTUYHOM
yuaactun akagemuka PACXH H.B. Pynaunkoro. B To Bpems 3To Oblta Tep-
putopusi KupoBckoi 001acCTHOW ONMBITHOW CTaHIIMU pacTeHHEeBOACTBA. Llesb
CO3MaHMs JEHApApHs 3aKII0Yalach B BBIIBICHHH HamOoJee NEKOPATHBHBIX
BUJIOB JCPEBbEB, KYCTAPHUKOB, TPABSIHUCTBIX MHOTOJIETHHKOB, HPUTOJHBIX
IUISL O3€JICHEHHsI TopoaoB 1 cesl KupoBckoii o6macTu. 3a BpeMs CyIecTBOBa-
HUS eHApOoTapKa N3MEHWICS ¥ €ro BHCIIHUI BHJ, U BUJOBOW COCTaB, HO OH
OCTaeTcs OJHUM U3 CaMbIX NPUMEYATENbHBIX 3€JICHBIX YIOJIKOB HANIEro ro-
pona. B pesyibTare COBMECTHBIX YCHIIMH COTPYAHHKOB MHCTHUTYTa Ha IUIO-
maau 1,4 ra 6euH coOpansl okoio 180 BUIOB pacTeHUH M3 pa3HBIX YacTeH
ceera: EBpombr, Cubupu, Janeaero Bocroka, CeBepHOW AMEpHKH.

OpHrHHaNBHOCTD IUTAHUPOBKHU JCHAPAPHS 3aKJII0YAaeTCs B TOM, YTO €ro
TEPPUTOpHUsI pasjielieHa Ha TPU Teppachl C y4eToMm pejbeda MeCTHOCTH.
Bospmas ero 9acTe — BepXHSS M HIDKHAS TepPachl 3aHITH JEPEBbSIMH U KyC-
TapHUKaMHU B BHJIC TPYNIIOBBIX I1OCAJIOK, XHBBIX M3TOPOAEH, KOTOPHIE coYe-
TAIOTCS C IMOJITHKAMH, Jy)KalKaMHu, IPOU3BOJBHBIM PACIOIOKEHHEM J0pO-
xek. JlucromagHble JepeBbs MPEICTaBlIeHbl HECKOJIbKUMHU BUIAMU POJa TO-
nonb (Populus): cepedpucteiii (P. alba), mupamunansusiid (P. pyramidalis),
yepHblit (P. nigra), nasponuctHelii (P. laurifolia), nyummcteiii (P.
suaveolens); kieH (Acer): OCTpOIUCTHHINA (A. platanoides), ['uanana (A. gin-
nala), Tatapckuit (A. tataricum), sCEHEeNUCTHHIH (A. negundo); psduna (Sor-
bus) obOvikHOBeHHas (S. aucuparia), mBenckas (S. intermedia); B3 (Ilmus)
0OBbIKHOBEHHBIH (1. laevis), mepmaBsiit (1. scabra), ny6 4yepenrdatsiii (Quer-
cus robur).

Kycrapauku — cimpeu (Spiraea): snoHckas (S. japonica), cpemssis (S.
media); wxumonocts (Lonicera): tatapckas (L. tatarica), xanpudons (L. ca-
prifolium), cunss (L.coerulea); uwydymnuk (Philadelphus): Beneunsiii (Ph.
coronarius), Jlemyana (Ph. Lemoinei) ; cupeHb OOBIKHOBEHHAS (Syrynga vul-
garis), Mmaronus nagybonuctHas (Mahonia aquifolia), nepen oensiii (Cornus
alba), posza mopmunuctas (Rosa rugosa), crepunbHas (GopMa KaluHbI OOBIK-
HoBeHHOU (Viburnum opulus f. sterile), manmaatka xyctapHukoBas (Dasiphora
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fruticosa), CHe)XHOATOHUK OOBIKHOBEHHBIN (Simphoricarpus albus), ropTeH-
3us nenenbHas (Hydrangea cinerea) nONONHSAIOT TPYNIIBI U3 JIEPEBLEB U HC-
MOJIB3YIOTCS B OJMHOYHBIX Hocaakax. IIpu co3gaHuu TPYIN YYUTHIBAIOTCS
BBICOTA PAacTeHMH, (hopMa KPOHBI, BpeMs IBETEHHs, OKpacKa JHCThEB M IIIO-
JIOB.

Ocoboe BHUMaHKE NPHUBIIEKAIOT XBOHHBIE JIEPEBbS U KYCTapHHUKH, cpe-
I KOTOPBIX MHOTO HMHTPOJYLHUPOBAHHBIX BuAOB. CeBepoaMEepHKaHCKHE BH-
IBI: TIAXTa OJHOIBETHas (Abies concolor), muxTa cyOanenuiickas (4. lasi-
ocarpa) M enb komouas (Picea pungens) BbICaXXEHBI TPYINIONA HA TapTepHOU
4acTu JeHApapusi. DT BUJBI ICKOPATUBHBI B TEYEHHE BCETO TI'0/a, XOPOLIO
MIEPEHOCAT YCIIOBHUS ropoja, o0nagaroT (GUTOHIUIHBIMH CBOICTBAMH, YTO
JIeNIaeT UX OCOOCHHO MEPCIIEKTUBHBIMY JUISL HCIIOJIb30BAHUS B 03€JICHECHUH.

MHorue WHTPOAYLUEHTHl M3 APYTMX KIMMAaTHYECKUX 30H YCIIEIIHO
aIalTUPOBAIIICH HE TOJBKO K KIMMATy, HO M K HeOJarompusTHBIM 3KOJIOTH-
yeckuM (pakTopaMm, O 4eM TOBOPUT PETryJSIpHOE I[BETCHHE M ILIOJOHOIICHHE
opexa MaHBWKypckoro (Juglans mandshurica), MaroHUW mayOONIUCTHON
(Mahonia aquifolium), Tyn 3anannoit (Thuja occidentalis). B ycnoBusix aeH-
Jpapus MepevrCcICHHbIC BUIbI CIOCOOHBI Pa3MHOXKATHCSI CAMOCEBOM.

TpaBsiHUCTBIE MHOTOJIETHUKH, PACTyIINE B ACHAPAPUHU, HCIOIb30BAHEI
B I[BETHHKAaX, MHKcOopaepax, kiaymbax. Cpeau HUX - KpacHUBOLBETYIIHE
(mampein Maiickuit — Convallaria majalis, xynansHuna eBpomneiickas — Trol-
lius europaea, Mak BOCTOUHBIN — Papave orientale, $hoKC MeTENb4aTBIH —
Phlox paniculata) n nekOpaTHBHOJNCTHBIC pacTeHUs (3eieHuyk — Galeobdo-
lon, 6ynpa mmomenuctaas — Glechoma, xocta — Hosta), MECTHBIE U UHTPO-
JIYUUPOBaHHBIE.

OZHONETHUKH MCIHOIB3YIOTCA KaK PAacTEHHs] CE30HHOTO O(GOPMIICHHS
uBeTHUKOB. Hanbonee nekopaTtuBHBI Takue BUIBI Kak Tagetes patula, Dahlia
cultorum, Callistephus chinensis, Petunia x hybrida, Lobelia erinus. Tlpu
MocajKe JISTHUKOB YYUTBIBACTCS UX XOJIOJ0CTONKOCTb.

Marepuan geHIpapHs MpeCTaBIsieT WHTEepeC Ui MCCIEeNOBaHMS BU-
JIOB, TEPCIEKTUBHBIX B O03EJICHEHHU COBPEMEHHBIX T'OPOJIOB C YYETOM HX
9KOJIOTUUECKUX YCIOBUM.
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JLA. Caponosa’, A.A. E(l)peMOBal, JLT. Unuenkosa’

1CapaTOBCKI/IfI rOCyapCTBEHHBINM TEXHUUECKUI YHUBEPCUTET,
*«JIATH 1o Caparosckoii o6nacti» ®I'Y «lleHTp 1a60paTOPHOTro aHAIH3a
TeXHUYeCKUX u3Mepenuit no IpuBomxckomy dengepanbHOMY OKPYyTYy»,
r. CapaToB

OIIPEJAEJIEHHUE KJIACCA OITACHOCTH OTXOJ0B METOJIOM
BUOTECTHUPOBAHMUA

B mocnemgHee Bpems TIaBHOW MpoOiIeMOi, MMEIONIEH MPUOPUTETHOES
COLIMAIbHOE U YKOHOMHYECKOE 3HAUCHUE, SIBJISETCS 3arpsA3HeHUE MPUPOJAHON
cpeabl TBEPABIMH, KUJAKHUMH M Ta3000pa3HbBIMU OTXOJaMU MPOU3BOJACTBA U
notpebnenus. [IpoMbIIUICHHBIE OTXOABI SABISIOTCS HEOTHOPOIHBIMH, CIIOXK-
HBIMH, TTOJIMKOMITIOHCHTHBIMH CMECSIMH BEIIECTB, 00JIaIaloMMMI Pa3InIHbI-
MU (U3UKO-XHUMHAYECKUMHU CBOWCTBAMHU, HMCIOT TOKCUYECKYI, XHMHUYECKYIO,
OMOJIOTHYECKYI0, OTHE- U B3PBIBOOMIACHOCTb.

B Hamie#l cTpaHe 0TX0ABI KIacCH(QHUIUPYIOTCS IO MATH KjlaccaM omac-
HocTH. Kitacc omacHOCTH ycTaHaBIMBAaeTCs C IIENBI0 ONpeaeNieHns Oezomac-
HBIX CIIOCOOOB M YCIIOBHI pa3MelleHus, TepeMeIleHns, 00e3BpexKUBaHUs OT-
XO0JIOB, M OT MPUHAJIKHOCTH K HAM 3aBUCST 3aTPaThl HA epepaboTKy U 3a-
XOpOHEHUE.

Ompeznenenue Kjacca OMACHOCTH OTXOAOB DPa3jU4HBIX IMPOU3BOJCTB
SIBJISIETCS BXKHOW 3a/aueld MpU COCTABICHUU MACIOPTOB OTXOJOB MPU UX
WHBEHTApHU3aINH.

Jus ompeneneHus Kjacca OMacCHOCTH OTXOJOB, 00pa3yIOMIUXCS B IPO-
1ecce MpPOM3BOJICTBA, UCIOIB3YIOTCS CIEAYIOLINE ABa B3aUMOIOMOIHSIONINE
JIpYT JApyra MeToja:

1. PacyeTHOe omnpezeneHue Kiacca OacHOCTH oTXoAa. MeTol 0OCHOBaH
Ha pacuere noka3zarens (K;), xapakTepusyiouero cTereHb OMacHOCTU 0TX0/1a
IIPH €ro BO3AeUCTBUU Ha OKpyXkarolyto cpeny [1,2].

2. DKcIepuMEeHTalIbHOE OTpeelieHne Kiacca OmacHOCTH oTxojaa. Me-
TOJ OCHOBaH Ha YCTaHOBJIEHHM TOKCUYHOCTH BOJBl U BOJHBIX BBITSDKEK U3
IOYB, OCaJKOB CTOYHBIX BOJ, C IIOMOINBI OWOTecTHpoBaHMsI. B kadecTBe
OMOTECTOB HCIMOJIB3YIOTCS MOKA3aTed CMEPTHOCTH MadHUN M H3MCHCHHE
YHCIIEHHOCTH KJIETOK Bojiopocieit [3].

B kxayecTBe 0OBEKTOB HCCIICIOBAHUS HAMHU OBLIM B3STHI YETHIPE BUIA
OTXOJIOB MMPOU3BOJICTBA, KJIACC OMACHOCTH KOTOPHIX B DeepanbHOM KIIacCHu-
(UKaMOHHOM KaTallore OTXOJIOB HE YCTAHOBJICH: |) raJibBaHWYECKHE IILIa-
MBI, 2) TIPOMBIBHEIC BOJBI T'allbBAHWYECKOTO MPOM3BOJICTBA; 3) OTXOI, CO-
Jepkamuid He)Th U HePTEIPOAYKTHI, 4) IIJIaMBl OT MOMKH aBTOTPAHCIIOPTA.

Knacc omacHocTH ISl KaXKJOTO UCCIAEAYEMOro OTXO0Ja OMpEAeIIsics C
MTOMOIIBIO PACYETHOTO METOJa M OnoTecTHpoBaHHeM. [loyrydeHHBIC AaHHBIC
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HE COBMAJAIOT. DTO CBS3aHO C TEM, YTO PACUCTHBIM METOJ HMHIMBHIYyaJeH,
TaK KaK ONpEJCIICHUE KiIacca OMACHOCTH HPOUCXOAMT IO OTIACIBHBIM CO-
CTaBJIAOIIMM €ro KOMIIOHCHTaM, a MCTOJ 6I/IOTeCTI/IpOBaHI/I$[ SIBJISICTCS KOM-
[UIEKCHBIM, YYHUTBHIBAIOUIMM B3aUMHOE BIHSIHHE COCTABISIOIIUX OTXOJ KOM-
MMOHEHTOB.

B pesynbrare mpoBeNEHHBIX UCCIEAOBAHUN PACUETHBIM METOAOM YC-
TaHOBJICHO, YTO raJibBAHMYECKUE [UIAMBI; IPOMBIBHBIC BOJIbI FAIbBAHHYECKO-
ro MPOU3BOJICTBA; OTXO[, COAepKauuii HeTh U HEPTETPOAYKTHI, OTHOCITCS
K 4 KJIacCy OMAacHOCTH, a OTXOJbl OT MOWKH aBTOTPAHCIIOPTA OTHOCHUTCS K 5
KJIacCy ONAacHOCTH.

Kpome Toro, kiaacchl OHACHOCTH OTXOJOB ONPEACICHbI METOIOM OHO-
TECTHPOBAHUS TI0 CMEPTHOCTH HadHHi Straus magna U 1Mo CHHXKCHHIO YHC-
JICHHOCTHU KJIETOK 3€JICHBIX MPOTOKOKKOBBIX Bojgopociel Scenedesmus qua-
dricauda. YcraHOBIEHO, YTO TaJbBAHUYCCKUN NUIAM OTHOCHTCS KO 2 KJIaccy
OMACHOCTH; TPOMBIBHBIE BOJIbI TAIbBAHUYECKOTO MTPOU3BOJICTBA OTHOCITCS K
3 kiaccy, a 0TX0[, cofepxanuii HegTh U HePTEMPOAYKTHI, OTXOBI OT MOWA-
KM aBTOTPAHCIIOPTA OTHOCATCS K 4 KJIacCy OMacHOCTH.

IIpu cpaBHCHHH MOJYYEHHBIX PE3yIbTATOB OMpPEACICHHS Kilacca omac-
HOCTH OTXOJIOB, MTPOBEJACHHBIX Pa3HBIMH METOJAMH, YCTAHOBJICHBI PA3IUYUs
B OMMPEACICHHBIX KJIaCcCaX OMACHOCTU AJid UCCICAYEMBIX OTXOJA0B, IOKa3aHo,
9TO METOIOM OHMOTECTHPOBAHMS HMCCICAYEMbIC OTXOABI OTHOCSTCS K OoJjee
BBICOKOMY KJIACCY OTIACHOCTH.

Takum 00pa3oM, MOATBEPIKKACHO, YTO HA CTEMEHb TOKCHYHOCTH OTXO-
JOB BJIUAKOT q)aKTOpr, KOTOPBhIE€ HEC YYHUTBIBAOTCA MPHU PACYETHOM MCTOIC
oIpeeNieH s Kiiacca OmacHOCTH 0Txoxaa. [loaromy s Oosiee JOCTOBEPHOIO
YCTaHOBIICHHS KJIacca OMACHOCTH, OOPAa3yIOIIUXCS OTXOA0B, HEOOXOAUMO
MPOBOJUTH UX OuoTecTHpoBaHue. Hampumep, KOMIOHEHTHBIH COCTaB OTXO-
na. IIpuuem HE0OXOOUMO cO3/aTh TAaKHE YCIOBHA IS MPEXNPHITHH, Koraa
OHHU CaMHu 6yIIyT 3aMHTEPCOBAHBI MOBBIIIATE TOYHOCTH I/IBMepeHI/Iﬁ " IMpOBO-
JUTh MEPOIPHUATHS [0 YMEHBIICHUIO HETATHBHOTO BIMSHUS JAHHOTO OTXO/a
Ha OKPYIKAIoUIYyI0 Cpeny.
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JI.H. CgepJioBa
I'OY BIIO «XabapoBckasi TocyJapCTBEHHAS aKaJeMHs SKOHOMHUKH U TpaBa
OCOBEHHOCTHU 3ACYXHU HA JAJIBHEM BOCTOKE POCCUH

ATMocdepHBIE W TOYBEHHBIE 3acyxu I[IpmaMypbs BO3HHKAIOT OJHO-
BPEMEHHO ¢ 3acyxamu Haja Skyrtuei, bypstuelt 1 Mounrosuei, rae ycranas-
JUBAETCsl INIyOOKWI aHTHLUKIOH, OJOKMPYIOIIMH 3amagHblii NEpPEeHOC BO3-
IOyHmHbIX Macc. [TaryOHbIM aTMOC(hEpHBIM sSIBIEHHEM AJisi ropoaa XabapoBcka
1 €ro OKpPEeCTHOCTeH sBisieTcst aTMocdepHas 3acyxa. Hamm mccienoBanus
nokasaiu, 4ro B [Ipuamypne atMocdepHas 3acyxa oTMedaeTcs B anpelie-mMae
u ceHTA0pe-okTsa6pe. CpegHue CPOKM HACTYIUIEHHMS M IpPEKpalleHHs BeceH-
HUX 3acyX - 29 mapra-6 HIOHSA, OCEHHHX - 25 ceHTsa0psa-26 okts0Ops. Temme-
paTypa BO3IyXa BO BpeMs 3acyXH (CHMXXCHHE OTHOCHTEIBHOW BIJIAXKHOCTH
BO3ayXa 10 30% u MeHee) coctaBnser 14,6-30,0 °C. B 3acymuiuseie nepuo-
IBI OTMedaoTcsa cyxoBen. CyXOBEeIMH CUHTAIOTCS BETPHI CO CKOPOCThIO 00-
Jee 3 M/C TP OTHOCHTEIHHOU BIaKHOCTH Bo3xyxa meHee 30%. B ITpmamy-
pbe CyXOBEH AYIOT B OCHOBHOM n3 MoHromuu. CyxoBeu U3 IycTbhIHH ['000H
MPUHOCAT KENThle NMeCKU U CyXxoil ropsuuit Bo3ayx. CyxoBeM dHallle BCEro
uMeroT ckopocTH 5-10 m/c (mo 92%), pexe 1m0 16 M/c (7,1%) n coBcem penko
17-20 m/c (0,8%).

BecHnoil 3acyxa npogoipkaercs ot 12 no 50 nHeil, a oceHblo ¢ Iepepsbl-
BaMH OT 5 70 23 gHel. YBenudeHHE MPOAODKUTEIBHOCTH 3aCyXH KakK Bec-
HOM, TaK W OCCHBIO BIIEYET 3a COO0I BEPOSITHOCTH MOSIBICHNUS IIOYBEHHON 3a-
CYXH M HCCYIICHHE JIECHBIX TOPIOYMX MaTepHallOB. DTO yBEIMYMUBACT BEPO-
SITHOCTD IOSIBJIICHUS JIECHBIX M0KapoB. BecHoil B [Ipuamypse orcyTcTBUE 3a-
cyx# oTMeuaercs depe3 26 net. OceHHss 3acyXa OTCYTCTBYET JOBOJBHO Yac-
T0. E€ He Obut0 B 1956, 1962 u 1983 rr. Haunbonee cuinbHOM ObliIa OCEHHSS
3acyxa B 1976 r. u BeceHHe-leTHe-oCeHHAA B 1998 r., BOo BpeMsi KOTOpOii
CUJIbHBIE JIECHBIE IOXKaphl 0XBaTuUiIM Bce cpenHee Ilpuamypse. Mccymenuro
BO3[yXa OT COCTOSHHUS HACBHIIICHHUS CIIOCOOCTBYIOT HHCXOJSAIICE IBUKCHHUS
BO3/yXa B aHTHIMKIOHaX. OOpa3zoBaBIIMiics NeUINT BIard B BO3IyXe Ha-
YHHAET MOIOJHATHCS 32 CUET BJIard, KOTOpas COAEpKUTCs B rmouse. HaunHa-
€TCsl YCHUJICHHBIHN MPOIecC ee UCCYIIeHUS.

B Ilpuamypbe exeroano cirydaercs 10 45 KpynHBIX 1M0xapoB. B nepByto
TIOJIOBHHY JIETa OHH CO3/AI0T CHIIBHYIO 33JbIMJIICHHOCTb, B 3-5 pa3 mpeBbIIato-
uryro HopMy. Kaknas ToHHa croparolnero B jecy MaTepuana BbIIeNseT B aTMO-
cdepy ra3sl U 0T 7 10 16 KT ABIMOBBIX YacTUI[ B 3aBUCUMOCTH OT BHJA JIECOTO-
prodyero Marepuaiga W YCIOBHH ero cropanus. Korma OpIM JTOCTHTAeT BBICOTHI
00JIaYHOTO CII051, ATOT CJIOH HarpeBaeTcst OT TEIUIa YaCTHI] CaXKH, TIOTIIOMIAIOIINX
COJIHEYHBIE JIyUd H KaleJbKU BOJBI, U3 KOTOPBIX COCTOUT obaako. [Toatomy Han
3aJBIMJICHHBIMHA TEPPUTOPHAMH JOJTO HET OOJAYHOCTH, M BBHINAJCHHUE TOXKJIe-
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BBIX OCAJKOB 3a[€pPKUBAETCA Ha 5-8 CYyTOK B CPaBHEHUH C OKPYXKAIOLUIMMU He-
3abIMIIEHHBIMU paiioHamu. [To ganubiM DenepanbHON CTy>KOBI JIGCHOTO XO3sIH-
ctBa Poccuy, 3a npeasiaymye ABa CTONETHS caMbIM 3acyIIIMBEIM i [Ipuamy-
pbs Ob11 1998 rox, korma 6bUI0 OTMEUEHO caMoe 0OJBIIOE KOINYECTBO 0YaroB
«HEYIPaBISIEMBIX» JICCHBIX MOXapoB. ['openu jec, jecHas noAcTuika, Topgd. B
IIpuamypse B 1998 rogy Bo3HuKIO0 1485 necHbIX moxkapoB, o0mmas mpoiaeHHas
OTHEM ILTomanab coctaBmna 2579,5 Teic. ra, B T.4. necHas — 2114,5 Teic.ra, He-
necHast — 389,6 u mokpeitas jecom 1796,5 toic. ra. CpeaHsist II0Mags 0JAHOTO
noxapa cocraBmia 1834 ra, 4yro Gosnee yeM Ha MOPSAAOK BBIIIE CPEIHEMHOTO-
JeTHero mokasatens. HuzoBsiMu moxapamu mpoiiaeHo 2338,6 teic.ra (89.5%),
BepxoBbIMU — 242.0 TIc.Ta (10%), TopdsaemMu — 13,9 TeIc.Ta (0.5%). Bee ro-
poxna Ilpuamypsbs, ocobenHo XabapoBckoro kpas, B 1998 rony B TeueHne neT-
HET0 Ce30Ha HaXOJWIINCh B AbIMY. B 3acyluinBble IEpHOABI CHIDKAIOTCS YPOBHU
PEK, YBeIWIHBACTCS 3albICHHOCTh B aTMOc(epe ropoia, CO3IaloTcs YCIOBHS
JUIL BO3HUKHOBEHHsI CMOra. BoIbIIOMY 3arpsi3HEHHIO MOABEPralTci ropoja
Awmypckoit obnactu, Xabaposckoro u IIpumopckoro kpes. [Ipy HH3KHX YpOB-
HSX PEK PE3KO BO3pacTaeT KOHIICHTPAIH TOKCHYECKUX BEIIECTB B BOJIE.

HU.N. CemenoBa, P.X. Axoepauna, E.B. Koncrantunosa, O.H. AnapeeBa

@unman Poccriickoro rocy1apcTBEHHOTO COLMANBHOIO YHUBEPCHTETA,
Yebokcapsl

AHAJIM3 MMTPOEKTUBHOI'O IMIOKPBITUSA JIMIIAMHUKOB
JIECOITAPKA I'Y30BCKOI'O U ITAPKA 500-JIETHUS
r. YEBOKCAPBI

JIMmmafHUKA SBISIOTCS OMHUMH U3 CAMBIX YyBCTBUTEIBHBIX HHINKATO-
poB atMmocdepHoro 3arpsisHeHHS [2, 3]. Mexay HIpOeKTUBHBIM MOKPBHITHEM
OOJBIINHCTBA BUIOB JUIIAWHHUKOB M COJEPKAIIMMUCA B BO3AyXe MPOMBIMI-
JICHHBIMU TIOJUTIOTAHTAMHU UMEETCS YCTONUMBas CBA3b [4].

HccnenoBanus nuxeHo(IOPHl IPOBOAMIN B JIecomapke ['y30BCckoro u B
napke 500-metust r. Uebokcapsl. BeIOOp MaHHBIX TeppUTOpPUl 00YCIOBJICH
TeM, 9TO OHH SIBISIOTCS MECTOM OTABIXa TOPOXKAH M HAXOAATCA BHYTPH TO-
pona.

Ha npo6Hnoit momaake 100 x 100 m BeiOupanu 10 nepesneB. st on-
peneneHus MPOEKTUBHOI'O MOKPBITUS MCIONb30BalU KkBaapaT-ceTky 20 x 20
cM. Onmcanue MPOBOAMIN C YETHIPEX CTOPOH CTBoJIa Ha Beicore 1,5 m. Uc-
cJIeI0BaHME TIPOBOJUIIN B aBrycTe-ceHTI0pe 2008 r.

B neconapke I'y30Bckoro onpenenensl 5 BuaoB [ 1] nuimaiHUKOB:

Otanen Ascomycota
Knacc Lecanoromycetes
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Iop. Lecanorales
Cewm. Physciaceae
1. ®ucnus pecHuruatas, unu teMHas — Physcia ciliate (Hoffm.) Du Rietz.,
pelnKo.
2. ®ucnus meruHucTas - Physcia tenella (Scop.) DC., wacro.
Cem. Parmeliaceae
3. Mapmenmonicuc Onenneromuii - Imshaugia aleurites (Ach) S.L.F. Meyer,
4acTo.
Cewm. Lecanoraceae
4. Jlexanopa pa3zHoo6pasnas — Lecanora allophana Nyl., penko.
ITop. Teloschistales
Cewm. Teloschistaceae
5. Kcanropus HacteHHast — Xanthoria parietina (L.) Th.Fr., gacro.
B mapke 500-netus r. Yebokcapsl oOHapykeHBI 6 BUIOB [1] nnmaitan-
KOB!
Otnen Ascomycota
Knacc Lecanoromycetes
IMop. Lecanorales
Cewm. Physciaceae
1. @ucuusa pecHutdaras, unu temHas - Physcia ciliate (Hoffm.) Du Rietz.,
pexaxo.
2. @ucmus metuHucTas - Physcia tenella (Scop.) DC., gacro.
3. ®ucnus 3Be3nuatas — Physcia stellaris (L.) Nyl., mectamu.
CemM. Parmeliaceae
4. IMapmenust 6opo3auaras — Parmelia sulcata Taylor, oueHp gacro.
5. Tapmenuornicuc 6nenneromuii - Imshaugia aleurites (Ach) S.L.F. Meyer,
4acTo.
ITop. Teloschistales
Cewm. Teloschistaceae
6. Kcanropus HactenHas — Xanthoria parietina (L.) Th.Fr., gacto.
3HaueHUs MPOCKTUBHBIX MOKPHITHI 00paboTaHBl METOAAMU MaTeMaTU-
YeCKOW CTATUCTUKH. JlaHHBIE CTaTHCTHUYECKOW 00pabOTKM MpHUBEASHBI B Ta0-

JIMIIC.
3HaYeHUs IPOSKTUBHBIX MOKPHITUI (MM) JTHIIAHHUKOB

Croposnsl ceeta | Jlecomapk I'y30Bckoro IMapk 500-netus r. YeGokcapsl
Cesep 32,6 +£41,03 83,25 + 45,81
IOr 27,57 +31,19 19,10 £ 16,76
BocTtok 21,90 + 23,53 32,35 +£30,32
3anan 8,70 + 7,76 46,35+ 41,90

IIpoBenenHas pabora mokasana, 4yto B mapke 500-neTus r. Hebokcapbl
MPOCKTHBHOE MOKPBITUE JTUINAHHUKOB 3HAYMTENBHO BbIlIe. ClieToBaTENbHO,
B JIAaHHOM Tapke aTMOoc(epHBIH BO3IyX UYHIIE.
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Jleconapk ['y3oBckoro u mapk 500-neTtus r. YeGokcapsl MOKHO OTHe-
CTH K 30HE «COPEBHOBAHU»: BUAOB JIHUINIAWHUKOB Majo, OHH OTIHYAIOTCA
MOHUKEHHON )KU3HECTIOCOOHOCTBIO.

Jlutepatypa

1. Bogopocnu, mumaiHuku u Moxoobpasusie CCCP / pen. M.B. T'opienko. — M.:
Mpicab, 1978.

2. MMuenxun A.B., Boromo6os A.C. MeTofbl THXEHOMHIANKAINHA aTMOC(EPHBIX 3arpsi3-
HeHuit: Metoaud. ocobue. / A.B. ITuenkun, A.C. Boroa6oB — M.: Dkocucrema, 1997.- 25 c.

3. UlycroB M.B. Jlumaitnuku IIpuBomkckoit Bo3BbimenHocty. / llyctoB M.B. —
M.: Hayka, 2006. — 237 c.

4. Tpacc X.X. Kiraccel moseoToIepaHTHOCTH JTHIIAIHUKOB U YKOJOTUYECKHH MO-
Hutopunr / Tpacc X.X. // IIpoGieMbl 5KOIOTHYECKOTO MOHUTOPUHTA U MOJACIUPOBAHUS
skocuctem. T. 7. JI., 1985.

H.A. Cuonosa, C.b. KpusopoTtos
Ky0aHckwuii rocyapcTBEHHBIN arpapHbIi YHUBEpCHTET, T. KpacHomap

JIMXEHOWHIAKAIIAA COCTOAHUA ATMOC®EPHOM CPEbI
MPOMBIIIJIEHHBIX PAMOHOB I'OPOJIA KPACHOJIAPA

Kpacnonap sBisieTcsi KpaeBbIM LEHTPOM C JOBOJIBHO Pa3BUTOH Ipo-
MBIIUIEHHOCTbI0. Bcero Ha TeppuTOpUM TOpoJa HACUHUTHIBAETCS OKOJO
150 KpyIIHBIX, CPETHUX U MaJbIX NMPOMBIIIICHHBIX Ipeanpuatuil. ITumesas,
MaIUHOCTPOUTENbHAS, JIeTKasi W MeTautooOpadaTsiBaronas MPOMBIIIUICH-
HOCTh 3aHHMAIOT BeAyIIee MECTO B O0MIeH CTPYKType MPOMBIIIICHHOCTH TO-
pona. Ha tepputopun KpacHomapa QyHKIMOHUPYIOT TaKxke MPENNPHUATUS
DJIEKTPOIHEPTEeTUKH, CTPOUTEIBHBIX MATEpUAOB, XUMUU W HEDTEXUMUH.
Bce sty npennpustys BHOCAT 3HAUUTEIbHBIM «BKJIAI» B YXYAIIEHUE OKPY-
JKarolel cpenbl, Aenast KpacHogap ropoioM ¢ caMbIM BBICOKMM YPOBHEM 3a-
rpsi3HeHus aTMocdepHoro Bo3ayxa B KpacHomapckom kpae.

B nmepuon ¢ 2004 mo 2008 rr. Ha TeppuTopuu ropoaa KpacHonmapa Ha-
MM TPOBOAWINCH JIMXCHOMHAUKALMOHHBIE MCCIEI0BAaHMs, BKJIOUYAIOILHE
OILICHKY O0OIIeTo 3arps3HCHHsI aTMOC(EPHOTO BO3AyXa W BbIOOp Haumbojee
IpUeMIIEMBIX AJI 3TOU Liesu nokasarenei. Ha teppuropun ropoja 3akiajsl-
BaJIMCh MTPOOHBIE TIJIOMAH, Ha KOTOPHIX BBISBIISIICS BHIOBOW COCTaB JIHMIIIAMA-
HUKOB, UX CyOCTpaTHas IPUYyPOYCHHOCTh, aHATU3UPOBAJIACH BCTPEUAEMOCTh
JIMIIAHUKOB, IPOBOJWIICS SKOJIOTHYECKUH U reorpaduyeckuil aHaau3 Juxe-
HOOMOTHI. Beero Obu10 3anmoxkeno 696 mpoOHBIX TUIOHIaAeH, 06cienoBano 6o-
see 5000 5K3eMILTIPOB JAepEeBbEB, OTHOCAIIUXCA K 49 Bugam, onucaHo Ooliee
10000 yyeTHBIX miomagok. B kauecTBe JMXEHOMHAMKALMOHHBIX MOKa3aTe-
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Je# MCTIOB30BAIKCH: KOJIMYECTBO BUAOB HAa MPOOHOH Iutomany, odmiee mpo-
€KTHUBHOE MOKpPBITHE JIUIIANHUKOB W 3HAYEHHS] MHAEKCA IMOJIEOTOJEPAHTHO-
CTH.

B pe3ynbrare NuUXEHOJOTMYECKHX HCCIENOBAaHUH BBISBIECHO 62 BUAA
SMUGUTHBIX JUIIAHHUKOB, MpuHaanexkamux Kk 30 pomam u 11 cemeiicTBam.
Ha nmpoOHbIx miomaasx BcTpeyaercs oT 1 10 24 BUAOB TUIIATHUKOB, HA He-
KOTOPBIX TPOOHBIX IUIOIANAX JHIIAHHUKKA He oOHapyxeHbl. Hambombmiee
YHCIIO BHJIOB BCTPEUCHO B MapKOBOH M MPHUTOPOJHOI 30HaX ropoja, B Celu-
TeOHOW 30HE MPOU3pacTacT A0 8 BHUJAOB JHUIIAWHUKOB B IMpeaeiiaXx MpoOHOMH
mnomaau. CyMMapHOE€ TPOEKTUBHOE MOKPHITHE SMU(PUTHBIX JIMIMAKHUKOB B
pa3IMYHBIX 30HaX TOpoJa TaKKe CYMIECTBEHHO M3MEHSETCSA: B MapKOBOH M
MPUTOPOAHON 30HaX MPOEKTUBHOE MOKphbITHE pocturaer 20-23 %, B cenu-
TeOHOM 30He 3HaueHUs MOKPBITUSA Konebmtores ot 0 1o 20 %. 3HaueHue uH-
JleKca TI0JICOTOJIEPAHTHOCTH M3MeHseTcss oT 5 mo 10 G6ammoB. Haubonbime
€ro 3HAa4YeHUS, XapaKTEePH3YyIOIIHE 3HAYUTENBHBIH ypOBEHb aTMOC(epHOro
3arpsA3HEHUs BO3AyXa, OTMEUCHBI B IICHTPAIBHON 30HE TOpoJa W MPOMBIII-
JIeHHBIX paiioHax (mo 10 6ammoB). B mapkoBoii U MPUTOPOAHON 30HAX 3HAYE-
HUS WHACKCAa YMEHBIIAIOTCS 10 5 6aioB.

[IpoMbIIIeHHBIE 30HBI TOpPOJa BKIIOUYAIOT HanOoJiee KPYIHBIE Ipel-
npustusi: 3A0 «Kpacnonapskonedts» (HedrenepepaboTka, MPOU3BOJICTBO
OeH3MHa, TU3EIBHOT0 TOIUIMBA, Ma3dyTa, kepocuHa), MAO «Cenun» (mmpouns-
BOJICTBO MeTaymopexymux crankoB), AOOT «Kpacuomapckuiit 3UII» (mpo-
H3BOJICTBO 3JIEKTPOH3IMEPUTENbHBIX MPuOopoB), AO «KybaHpkpoBiss» (Tpo-
H3BOJICTBO pyOeponna, acooueMeHTHBIX Tpy0), 3AO IIK® «Kybansdapdop»
(mpomsBoactBo dapdopodasucooir mocynsr), OAO «MacnoxupkoMOHHAT
«Kpacnomapckuit» 1 OAO «KpacHomapckuil 3KciepuMeHTaIbHBINH Macyio3a-
BOJ» (NMPOU3BOJCTBO PACTUTENHHOTO Maciia, MaprapuHOBOW MPOIYKIIHH,
MalioHe3a, MbuIa TyaneTHoro), OAO «®unun Mopuc Kybanp» (mpousBonact-
Bo Tabaunoi mpoxykuun), OAO «Mscokombunat «KpacHomapckuii» (mpo-
M3BOJCTBO KonbacHoii mpoaykuuu), KpacHomapckas TOL| (mpousBoacTro
TEIJIO- U DJEKTpodHeprun). TeppuTopuu AaHHBIX MPEANPHUSTUH, COTIACHO
JTMXCHOMHINKAIIMOHHBIM II0Ka3aTelIIM, XapaKTepHu3yloTcs 0Oojee BBICOKHM
YpOBHEM 3arpsi3HEHUS aTMOC(HEpPHOro BO3TyXa.

B okpecTHOCTAX yKa3aHHBIX MPEANPHUATHI BCTpedaeTcs N0 3 BUIOB
snuUTHBIX JTUIaiiHuKoB. CyMMapHOe MPOEKTHUBHOE MOKPBITHE JIHUIIANHH-
KaM# CTBOJIOB (opodUTOB He3HaumTenbHOe — 10 3 %. CrmemgyeTr OTMETHTH,
YTO HAa HEKOTOPHIX NMPOOHBIX IUIOMAASX BOJMU3W TaKUX MPEATNPHUATHH, Kak
OAO «KpacHonapckuil sxcrepuMeHTalIbHbIi Macno3aBog» U OAO «Punun
Mopuc Ky6aHby, IuIIaifHUKH BOOOIIE OTCYTCTBYIOT (IIPOEKTUBHOE MOKPHI-
tue cHmxkaetcs 10 0 %). 3HaueHHus WHAEKCa MOJICOTOJIEPAaHTHOCTH B H3ydae-
MBIX MPOMBIIIICHHBIX 30HaX BbICOKHE — oT 9,1 mo 10,0 6amroB, 4To cBHIE-
TEJILCTBYET 00 YBENMYEHHHM YPOBHsS 3arpsi3HEHHs aTMOC(epHOro BO3JyXa.
Hanmensmme 3HaUeHUS WHACKCA MOJCOTONEPAHTHOCTH OTMEUYEHO B OKPECT-
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HocTsix AO «KybGanpkpoBis» (8,6-9,0 6ammoB). B okpectHocTsax 3A0
«Kpacromapakonegts», OAO «Macnoxupkombunar «KpacHomapckuiiy,
AOOT «Kpacuomapckuit 3UII» 3HaueHHe HHIEKCAa IOBBIIACTCS [0
9,5 6amroB. Hanbospmue ero 3nadenus (mo 10,0 6amioB) oTMedeHb! BOIHM3U
Kpacuonapckoit TOL[, OAO «KpacHomapckuil sKkcnepuMeHTaIbHBIM Macio-
3aBo», OAO «Mscokombunat «Kpacnomapckuit», 3A0 IIK® «Kyb6aHb-
dbapdop», OAO «DPunun Mopuc Kybanby.

[TonyyeHHble 3HaYCHHS JMXECHOWHAWKALMOHHBIX IOKa3aTelel Xapak-
TEPHU3YIOT BBICOKUII yPOBEHB 3arps3HEHHs aTMOC(EpHOro Bo3ayxa IMpOMBIII-
JIeHHBIX pailoHOB ropoxa KpacHogapa. CiaenyeT OTMETHTD, 9TO B FOPOJICKOM
YepTe, COTIACHO MOIY4YEHHBIM IaHHBIM, MOJOOHBIN YpOBEHb aTMOC(EPHOTrO
3arps3HeHusl HaOmionaercs Takke BONMM3M Hambolsiee OXXMBICHHBIX TpaHC-
MOPTHBIX MaruCTPAJICH.

B.H. Cxopoborartosa, JI.®. lllep6akona, [1.B. Haymos,
H.B. Cotnukos, b. B. Cepeopennuxon, U.A. Hazaiikun

CapaToBCKHUil BOCHHBI HHCTHTYT OHOJIOTTIECKOM
U XUMHYeCcKoil 6e30macHoCTH

HNCIIOJIb30OBAHHME IMTPUPOJHBIX COPBEHTOB
JJIA BAINUTBI THAPOCDEPHI

W3BecTHO, 4TO B CIyYasX CHIBHOTO 3arps3HEHUS, UMEIONIMX OYaroBBIi
xapaktep (TIpy aBapusX, pas3irBaxX XUMHUYCCKHX BEUICCTB W T.J.), MPOU3BOISIT
BBIEMKY I'PyHTa U €ro 00paboTKy pa3auuHbIMU MeToaamu. Cpenu Hux mpeoOna-
JA0T QU3NYECKHe, XUMUUECKHEe U MEXaHHYeCKre MpueMbl U MeToabl. OOmmm
HEJIOCTATKOM TIEPEUHCIICHHBIX CIIOCOOOB SIBISETCS HEOOXOIUMOCTh TEepMUUe-
CKOW 00paOOTKM TOYBHI M TPYHTa C IOCICAYIONINM 3aBO30M HOBOIl MOYBHI H
paccpeoTOYeHHEM €€ Ha MECTE BBIEMKH CTapOi 10 CHIKEHHSI KOHLIEHTPAIIUH
TOKCUYHBIX KOMITOHEHTOB B TIpejieflaX CaHUTapHbIX HOpM. DUHaNbHAs CTajus
TaKOTo TIpoIlecca IMPEAIoaracT BOCCTAHOBIICHHE IUIOAOPOAWS IMOYBBI ITyTEM
HACBIIIKUA CJIOSI TUIOAOPOAHOM 3emiu. OAHAKO BCE ATH TEXHOJOTHMH TpPeOYIOT
OOJIBIIKX 3aTPAT YHEPTHH U MATEPUAIIOB, U TIIABHOE, OHH HEAOCTATOYHO () (eK-
THBHBI. B mporecce Takoi OYMCTKH OOpa3yIOTCS 3HAYUTEILHBIC KOJHMYECTBA
[JIAMOB U IMOOOYHBIX MPOAYKTOB, YTUIIN3AIHS KOTOPBIX TOPOKIAACT CEPhE3HBIC
9KOJIOTHYECKHE TIPOOIICMBI.

MeTo/p1 yaneHus 3arpsA3HATENeH TOKHBI OBITh POCTHI, 3PPEKTUBHBI U
9KOHOMHUYECKH TpreMieMbl. OTHIM W3 HaNpaBJICHHI WCIIOIB30BAHUS €CTECT-
BEHHBIX MATEPUAJIOB B CTPATETHH YCTOHYMBOIO pa3BUTHs Poccuu siBisiercs ca-
HAIMs 3arps3HCHHBIX TEPPUTOPHIA MOTUPHUIUPOBAHHBIME (popMamu TOpda.
3HAUUTETLHOE MECTO B pEIICHWH TNPOOIeM KOMIUIEKCHOTO HWCIOIb30BAHHUS
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TBEPIBIX TOPIOYHX HCKOIAEMBIX OTBOIUTCS TOP(DY Kak COpPOCHTY IJIsi OYHCTKH
CTOYHBIX BOA. 3J€Ch CIeQyeT 0CO00 BBIIEIUTH MOIY4YEHHE AKTUBHBIX yTIEH.
HccnenoBanus Mo U3y4EeHHIO COPOIIMOHHBIX CBOHCTB Topda Mmokas3aiu, 4To, sAB-
JSSICh TIPUPOAHBIM MOHOOOMEHHUKOM, OH JIETKO BCTYIIAeT B MOHHBIH OOMEH.
CopOeHTHI Ha 0CHOBE MOTU(PHIUPOBAHHOTO TOP(A MOTYT BBITOIHATH HECKOJIb-
KO (DYHKI[MIA: CHHXKCHHE TEXHOT'CHHOIO BIIMSHHS MOTCHIMAIBHO OMACHBIX Be-
miecTB (TYMHHOBBIE KHCIOTHI 00pa3yroT MpPOYHBIE COCAMHEHHS C MOHAMH Me-
TAJUTOB U, CJIECIOBaTEIBFHO, MOTYT HCIONB30BaThCsA KaK MOIIHBIN TeOXHMHYe-
CKHUil Oapbep); peKyIbTHBAIUS MOYB (YIYYIICHUE UX COCTOSHHS, YBEIUYCHHE
IUIOOPOIHST); CTUMYIIALIUS POCTA PACTCHUI, Pa3BUTHSI MUKPOOPTaHU3MOB U JIp.

Beenenue B azy Topdha MogupuUIMpyOmuX 100aBOK CYIMECTBEHHO H3-
MEHSIET €ro CTPYKTYpPy M CIHOCOOHOCTH K MOTJIONICHUIO 3arps3HuTenei. Moau-
¢unupoBanue Topda IOCTUraeTCsi OTHOCUTEIBHO MPOCTO HPU MCHOIB30BAHUN
JOCTATOYHO JIEMIEBHIX peareHToB. [loxbupas yciaoBus MOIU(PHINPOBAHUS TOP-
(a, MOJXKHO TTOJYYaTh KOMITO3HIMOHHBIC MAaTepHABl C 3aJaHHBIMH JKCILTyaTa-
LIUOHHBIMH XapaKTEPUCTHKAMH JUTS PEIICHHS SKOJIOTHIESCKUX MpoOIIeM.

Hamu pa3paboTano HECKONIbKO 00pa3l0oB KOMIO3UIMOHHBIX MaTepHa-
JIOB, MOJIYYCHHBIX C HCIIOJIb30BAHHEM BEPXOBOTO W HHU3MHHOTO Topda u pas-
JUYHBIX JOOABOK: COJIM JKelle3a W AFOMHHHS B PA3IUMYHBIX KOHIEHTPALUAX,
a Takke TOp(OruIncoBelii KOMNo3uT. HaBecky copOeHTa BHOCHIHM B PacTBOP
MeTHI(pochOHOBOH KHCIOTHI HMIM METApCEHUTa HATPHUS C KOHICHTpAIHeH
14107 M u 1,310 M cooTBeTCTBeHHO. Pe3ynpTaThl HCCIEIOBAHHS COPOIUN
MeTIIPOocHOHOBOH KHUCIOTHI M METapCEHUTa HATpHs MOIU(DUIUPOBAHHBIM
TopoM IpeaCcTaBIeHHI B Ta0IHIIE.

KoncranTsl copOiun Ky (11/kr) MoanuupoBaHHOro Topda 1o OTHOLICHUIO
K MeTHI(0oCc(HOHOBOI KHCIIOTE U METAPCEHUTY HATPHA

Oopasen Topda
3arps3HUTENH [He0OpaboTaHHbIH| HeoOpaboTaHHBIH MOAM(MUIMPOBAHHBIH TOPHOTrUIICOBBINH
HHU3UHHBI BEPXOBOH COIIBIO XKelle3a KOMIIO3HUT
Mertuidocdo-
HOBasi KHCIIO- 220 300 800 240
Ta

Merapcerut 14

5 170 240 207

HaTpUsl

Kak BunHO 13 Tabmumel, Mmoandukanusa Topda sxenezom (III) npuBogur x
YBEINYEHHIO copOmn Kak (ocop-, TaK U MBIMIBIKCOAEPIKAIIETO 3arpsa3HUTe-
nei. BepxoBoii Top¢ xapakrepusyercs 00bIIeH COPOIMOHHON CIIOCOOHOCTHIO
110 CPaBHEHUIO ¢ HU3WHHBIM Topdom. [Ipu o6paboTke BepxoBOro Topdha CoNbio
JKeJie3a KOHCTaHTa COPOIMH 10 OTHOIIEHHUIO K METHII(HOCPOHOBON KHCIOTE BO3-
pactaet no 800 s/kr. CopOuHOHHAs CIIOCOOHOCTH TOP(OTUIICOBOTO KOMITO3HTA
HIDKE, OJHAKO JaHHBIA COpOEHT MpuoOpeTaeT JOCTATOYHYIO IS MPUMEHEHUS
MIPOYHOCTH, UMEET IJIABYYECTh, HE TepsieT COPOIIMOHHON aKTHBHOCTHU IIPH 3HA-
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YUTENPHOM YBIaXKHEHHHU. JJOCTYIHOCTB M MPOCTOTA MOIYYCHHUs BHICOKOIPdeK-
THBHOI'O COpOEHTa Ha OCHOBE MOJU(DUIMPOBAHHOTO TOp(a MO3BOJSIOT PEKO-
MEHJIOBAaTh €ro B MPOLeCcaX OYMCTKU BOABI, 3arpsi3HEHHOI (Gochop- U MbIIIb-
SKCOACPXKALIMMH MOJUTIOTAHTAMH, @ TaKKe HPH CO3JaHHU HCKYCCTBCHHBIX Ie0-
XHMHYECKUX OapbepoB B pailoHaX OOBEKTOB XHMHKO-TEXHOJIOIHYECKOTO Mpo-
¢bus.

Hamu pa3paboTaH c110cOO OYUCTKH BOJBI B OTKPHITHIX SCTECTBECHHBIX H
HCKYCCTBEHHBIX BOJOEMax ¢ HEMPOTOYHOH MM CIAa0ONPOTOYHON BOXOM, OC-
HOBAaHHBIH Ha IpUMEeHEHUH MojuduuupoaHHoro topda. CopOGeHT 3arpy-
XKarT B BOJOIPOHUIIAEMbIE YCTPOHCTBA C MOCIEAYIOLUIMM Pa3MELICHUEM STHUX
YCTPOMCTB 10 aKBaTOPUH BojoeMa Ha Tpebyemoil riryoune. biaromaps npu-
MEHEHHIO IIOHTOHHOM CHCTEMbI 00ECHEeYMBAIOTCS IIABYYECTh KOHCTPYKLHH
1 BO3MOXKHOCTB JIETKOH 3aMeHBI 0TpaboTaHHOTro copOeHTa.

A.1O. Cxkpuran
Benopyccko-Poccutickunit yausepcutet, Morumnes, benapyco

METOJUKA OHEHKH CAHHTAPHO-FHFHEHH‘IE(;KOFI
KOM®OPTHOCTHU I'OPOJCKHUX TEPPUTOPUH

B nacrosimee Bpems 6onee 70 % nacenenust benapycn mpoxuBaer B
ropoaax. I'opoackas cpena ABJISETCS CI0KHOM yIpPaBIsEMOM CUCTEMOH, CO-
CTOSIIIEN U3 IPUPOJHOM, COLMAIbHO-3KOHOMUYECKONW M KyJIbTypPHOU MOJCUC-
TeM, ONpeAeAIomell Ka4ecTBO XH3HU TOPOJCKOTO HACENEHUS W OTYaCTH
¢dopmupyemoii uM. OHa XapaKTepu3yeTcs HEYyCTOHYHUBOCTBIO, THHAMU3MOM,
OTKPBITOCTHIO, BHYTPEHHEH MPOTHBOPEYUBOCTHIO, HEOTHOPOJHOCTHIO, KOH-
TpomupyemocTbio. OnHOM U3 0a30BEIX XapaKTEPUCTHUK TOPOJICKOH Cpedbl sB-
nsieTcsi e€ kauecTBO. KauecTBO ropoJckoil cpeisl MOXKET TPaKTOBaThCS C
TOUKH 3pEHHUs OHOJIOr0-3KOJIOrHYECKOro, SKOHOMHUYECKOro, KOMMYHHUKAIU-
OHHOTO, XyA0XECTBEHHO-ICTETHYECKOTO 1 IPYTUX MTOAXOIO0B.

B o0mewm cimyyae moJi Ka4ecTBOM TOPOJICKOH Cpelsl MOXKHO ITOHUMATh
YPOBEHB XHU3HH, ONPEACIIEMbIH CTENICHBIO Pa3BUTHA NTOTpeOHOCTEH JIfoei ¢
y4eTOM 3KOJIOTHYECKUX OTpaHHYEHUI.

BaxxnelimuM mnoxasaTegeM KadecTBa FOPOJCKOH Cpefbl SBISETCA €&
koMpopTHOCTh. KOM(pOPTHOCTE — 3TO CyOBEKTUBHOE YYBCTBO U OOBEKTHB-
HOE COCTOSHME IOJHOTO 3J0POBbs YEOBEKa MPH JAaHHBIX YCIOBHUAX OKpY-
XKarolel yeroBeKka ropoJCKON cpeibl, BKIIIOYasi €¢ NPUPOIHbIE U COLUAIBHO-
SKOHOMHYECKHE MOKA3aTEH.

Tak xak TeppUTOpUs ropoja sBIgeTCa KpailHe HEOJHOPOAHOI Mo MmpH-
POIHBIM OCOOEHHOCTSIM, 3aCTPOIKe, BBHIMOIHAEMBIM (DYHKIHSIM M TE€XHOTEH-
HOM Harpyske, IPUHIIMIHAIEHEIM BOIIPOCOM SIBIISICTCS BBIJCICHHE OIepaIi-
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OHHOHM €IWHUIIBI MCCIEJOBAHUSA U MepedHs MoKaszaTeaell, oTpaxarolux co-
CTOSIHME U KaueCTBO ropojackoi cpenbsl. OnepanuoHHON enuHuIeil, koropas
YYHUTBIBaeT 0COOGHHOCTH apXUTEKTYPHO-INIAHUPOBOYHOIN CTPYKTYpHI (MMeeT
YETKYI0 IPOCTPAHCTBEHHYIO An((epeHannio), afMIHACTPATUBHOE Jeie-
HUE U (YHKLIMOHAIBHOE 30HUPOBAaHHUE (IaeT BO3MOXKHOCTb IOJYYHUTh CTATH-
CTHYECKHE JAaHHBIC), 0COOCHHOCTH OTPa)X€HMs TOPOJCKOTO MPOCTPAHCTBA B
CO3HAaHUM TopokaH (Hamboiiee HOCTOBEPHO OTpakaeT CaMOMICHTH()UKALUIO
TPYII HaceJleHHs, CONMAIBHYIO CErperannio, 30HbI KOH(INKTa HHTEPECOB),
SIBJISICTCSI TOPOACKOH JlaHAmadT.

Tl'opoackue nanamagTe — 3TO NPUPOAHO-AaHTPOIIOTCHHBIE TEPPUTOPH-
aJbHBIE KOMILIEKCHI, 00pa3yromuecs B pe3yiIbTaTe IPajloCTPOUTEIHLHOTO OC-
BOCHHS TEPPUTOPUH U (YHKIHOHHUPYIOIINE KaK €AMHOE EJI0E.

Jig kaxaoro ropojckoro nanamadTa HpeaIaraeTcss pacCUUTHIBATh
WHJIEKC CAHUTAPHO-TUTUEHUYECKOH KOMPopTHOCTH [1]:

rie Sj — TeKylee 3HaueHue i- pakTopa Ha j- TEPPUTOPUM;

S,; — HOpMaTUBHOE 3Ha4YeHHE i- paKkTopa Ha j- TEPPUTOPHH;
P, — Bec i- pakTopa HA j- TEPPUTOPHH;
j — KOnu4ecTBO (GaKTOpOB.

PacueT yacTHBIX HHIIEKCOB 0a3upyeTcs Ha CIEAYIOIUX ITOKa3aTelsax:

- U344 — wHAOekc 3arps3HeHUs aTMoc(epbl, KOTOPHIH PacCYUTHIBACTCS
[0 CyMMe IISITH TJIaBHBIX 3arps3HMUTENed: (opmanbaerus, GpeHos, aMMHaK,
CepoyTriIepoa, OKCUIBI a30Ta.

- llymosoe 3acpsazuenue, pPacCUNTHIBAEMOE KaK IMPOHU3BEACHUE T.H.
LIIYMOBOrO IMOKa3aTelss M KOJIMYeCTBA JaHHOTO BHJA TPAHCIOPTa, MpOexaB-
LIEero 10 yYacTKy 3a OJIUH 4Yac.

- 3B - mHIEKC 3arps3HEHUs BOJ, KOTOPBIH PACCUUTHIBACTCS C YIETOM
THIPOXUMHUYECKUX U THAPOOHOIOTHYECKUX OKa3aTeNneH.

- Z.- KOMIUIEKCHBIA MHJEKC 3arpsi3HEHUs MOYB, PaCCUYUTHIBAEMBIH Kak
npousBeacHne KO3(QPHUIMEHTOB KOHIIEHTPUPOBAHHUS 3arpsI3HAIOINX BELIECTB
1 UX KOJIMYECTBA.

Bec Toro mam mHOro mokasarens ompelenseTcs Ui KaXAoro ropoj-
CKOro JaHamadTa u 3aBUCHT OT (PYHKIHMOHAIBHOI'O HAa3HAYEHUS TEPPUTO-
puH.

[MpuBenenHas MeToanKa ObLIAa UCIONB30BaHA JUISI OLEHKH CaHUTApHO-
TUTHeHHYecKoil KoM(popTHOCTH T. Morunesa. Ha Teppuropun ropona Beize-
nsercst 15 roponackux nanamadTos [2], 18 KakA0ro U3 KOTOPHIX OB ompe-
JeNeH WHAEKC CaHWTapHO-THUTHeHWYeckoi koMmdopTtHOCTH. [losrydeHHEIE
3Ha4YeHUs ObIIN 00BEIMHEHBI B YETHIPE TPYIIBI JIAaHAMA(TOB: KOMGPOPTHEIE,
OTHOCHTEJIEHO KOM(OPTHBIE, 3arpsI3HEHHBIE U CHIIBHO 3arpsi3HEHHBIC.
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A.B. Cmarun
MockoBckuii rocy1apcTBeHHbll yHUBepcureT uM. M.B. JlIomoHOCOBa

AHUC JJIAI THBEHTAPU3ALIMU I'OPOJACKHUX ITOYBEHHBIX
PECYPCOB (HA ITPUMEPE r. MOCKBBI)

B cronuue BcTynui B cuily HOBBII 3ak0OH «O TOpOJICKUX MTOYBax» ot 4
utonst 2007 r. Ne 31, ycTaHaBNIMBAaOINNA HOPMATHBHO-IIPABOBHIC OTHOLICHHS
B cdepe SKCIUTyaTallM, OXpaHbl M MEHEIKMEHTa TOPOJICKHX ITOYBEHHBIX
00beKkTOB. B HacTosmMi MOMEHT TOTOBUTCS Psii MOJ3aKOHHBIX aKTOB, Ha-
MIPABICHHBIX Ha ()OPMHUPOBAHUE CUCTEMBI KPUTEPHUEB M HOPMATHBOB KayecT-
Ba TOPOACKHUX IOYB, aHTPOIOTCHHBIX M TEXHOTCHHBIX BO3ICHCTBUH Ha HUX,
9KOJIOTUYECKOH OICHKHM M MOHHMTOPHHIA C KOHEYHOH IIEJbI0 NPUBJICUCHHS
3eMJIeBIaICIbIEB U 3eMJIENoJb30BaTeNel k 3a00Te MO MOJAAEpKAHUIO Ha
BBEPEHHOW MM TEPPUTOPUHU HKOJOTMUECKOTO COCTOSHUSA U (QPYHKIMOHUPOBA-
HUS TI0YB B YCTAHOBJICHHBIX 3aKOHOM HOpMax. OIHOH M3 NEpBOCTENEHHBIX
3aja4d B JaHHOW 0OJIACTH ClIeyeT NPU3HAThH CO3/aHUE PEeCTpa M IAaCHOPTH-
3allUI0 TOPOACKUX MOUYBEHHBIX OOBEKTOB, YTO, COMJIACHO HOBOMY 3aKOHY,
JOJKHO TIPOBOANUTHCS IO KOHKPETHBIM 3€MENIbHBIM yIacTKaM.

Jnst peanu3anuy MOCTaBICHHON 3a/1aull B MacITadax MeraroJrca moaro-
TOBJIEHA MUIIOTHAsE Bepcust ropoackoid AMC B BHae aBTOMaTU3MPOBAaHHOIO MO-
IOyJIs TI0 BEACHHUIO PeecTpa, MacIopTH3alud M NMoAdopy TEeXHOJOTHH yxona 3a
MOYBaMH M MX PEMEIHAINU Ha 3eMeNbHBIX ydacTKax I. Mocksbl. AHIC mo pas-
pabOTaHHBIM aBTOPOM AJITOPHTMaM Oblila pean30BaHa C HCIOJIB30BAHHEM BEO-
cepBepa Apache 1.3 Ha s3pike mporpammupoBanus PHP 5.1 mporpammucrom
C.A. NBanoeM. Ilpu mpoextupoBannu AVC mcmonp3oBaHa JBYyXypOBHEBAs
TEXHOJIOTHS «KJIUCHT-CEpBEp». Y KOHEYHOTO IIOJIB30BATENs peaanu3yercs BeO-
uHTepderc paboyero Mecra, 4TO MHHUMH3UPYET TpeOOBaHMS K IPOU3BOAH-
TENBHOCTH pabOYMX CTAHIIUN U K TEXHUYECKON KBamu(uKanuu nepconana. s
paboTel HeoOxomuM moctynm B MHTepHeT m roboit w3 OpaysepoB Internet
Explorer 6, Opera 9 win Firefox 2. Ctpykrypa AVC BKIt09aeT 6JI0KHA BXOHOM
nHpopmaruyu (BBOJa M KOPPEKTHPOBKH JIAHHBIX) KaK JJIsl peecTpa, Tak u Juis Oa-
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3Bl JaHHBIX [0 TEXHOJOTHSM BOCCTAHOBJICHHS II0YB, OJIOKH XpaHEHUS UH)OP-
manuu B Buae b/l peectpa u BJl 110 TeXHOJIOTUsAM peMeaualuy 11048, OCHOBHOM
(pyHKIIMOHATBHBINA) OJIOK, MOCPEICTBOM KOTOPOTO OCYILIECTBIISIOTCS HE0OXo-
IUMBIC pacdeTsl, 00paboTKa MaHHBIX W UX BbIJada II0JIE30BATENI0, M HAaKOHEII,
OJIOK BBIXOJHOW MH(MOPMAIUH, CPEIH KOTOPOH TTIABHYIO MO3HIUIO MPEACTABIIA-
€T [acIopT II0YB 3eMEIbHOroO y4acTka . Mocksbl. Hanuune KOHKpeTHOH Npu-
BA3KH 3EMENFHBIX Y4YacTKOB B BHAE aapecoB, a Takke TodedHelx GPS-
KOOPIMHAT, aeT NPUHINIHAIBHYI0 BO3MOXXHOCTh OCYIICCTBUTh BCTPOWKY HH-
(dopmaluy B MOCKOBCKHE KapTOrpapUuecKre CUCTEMBbI, HAPUMEp, JIICKTPOH-
Hble KapTel MockBbl THna «MosMapy», a Takxke B mobsie IYIC mpodeccuo-
HAJIFHOTO YPOBHS C BBOAOM NaHHBIX o GPS- koopamHaTaM o0bekTa.

Bxonnbie nannbie 11t AVIC B Buze pe3ysbTaToB 00CICAOBaHUS [TOYB 3€-
MEJIBHOTO y4YacTKa BKJIIOYAIOT: aApPECHO-KaAaCTPOBYIO YacTh, KOOPJAUHATHI, TH-
16l ¥ TUTOIIA N TTIOYBEHHBIX 00BEKTOB, CAHUTAPHO-ITHIEMHOJIOTHUECKUE U TOK-
CHKOJIOTHYECKHE ITOKA3aTeNr MOBEPXHOCTH (pagralioHHBIN (OH, 3aXIaMIIeH-
HOCTb, 3aIIeYaTAaHHOCTh, HHACKC OAKTEPUI TPYIIIBI KUIICYHON MaJO9YKH, HHICKC
SHTEPOKOKKOB, TATOTCHHBIE OAKTEPUH, B T.U. CaJIbMOHEIUIBI, SIIla TeJIbMHHTOB,
conepkanure HedrenpoaykToB U 3,4 OeH3(a)upeHa), a TakkKe MOCIONHYIO Xa-
PaKTEePHCTUKY TUIOTHOCTH, COJIEPKaHUsS 0OIIero OpraHun4IecKoro yriepoaa, Mu-
HEPAIBHOIO a30Ta, MOJBMKHOTO (Gocopa 1 0OMEHHOTO Kajws, BaJOBbIX (HopMm
Tsoxensix MetauioB  (Pb, Cd, Hg, Zn, As, Cu, Ni), 1erkopacTBOpUMBIX COJel
(110 3JI€KTPOTPOBOTHOCTH ITOPOBOTO PACTBOPA) M KUCIOTHOCTH/IIEIIOYHOCTH (IT0
pH BogHOTO pactBopa). Beibop o0ycioBieH B mepByro oyepens HATNIUEM JI0C-
TATOYHO YETKHUX U, KaK MPaBHUJIO, Y3aKOHEHHBIX HOPMATHUBOB MO OOJBIIMHCTBY
W3 NaHHBIX TOKa3arenel B TokyMeHTax (eaepanpaoro (CanlluH 2.1.7.128-03,
I'H 2.1.7.2041-06, TH 2.1.7.2042-06, MV 2.1.7.730-99) 1 MyHUIIUTIAILHOTO
ypoBHe#l. OHU XapaKTepU3YIOT HKOJOTUUYECKOE COCTOSHHUE MOYBEHHBIX pecyp-
COB, KaK B OTHOIICHHUH 3/I0POBBS YEIIOBEKA, TaK U B CBSI3M C OCHOBHBIMHU HKOJIO-
THYECKUMHU QYHKIUSME TIOYB B TOPOJIE TIO TIOIEPKaHUIO POCTa 3€JICHBIX Haca-
KICHHUH, NECTPYKIMH OPraHWMYECKUX OTXOJOB, PEMEIUALUU W 3aIUTHI OT 3a-
IPA3HEHUS MOTPAHUYHBIX CpeJl — MOA3EMHBIX BOA U aTMochepbl. DTH MoKa3aTe-
m QukcupyroTes B bl peectpa kak mepBuyHas nHGOpMAIKs, HA OCHOBaHUHU
00paboOTKH KOTOPOH B aBTOMAaTHYECKOM PEeKHMe (OPMHUPYETCs MacmopT IOYB
3eMEJIFHOTO YYaCTKa C XapaKTEPUCTHKOMN IKOJIOTHYECKOTO COCTOSIHUS U MOJ0U-
paroTcsl ONTHUMAalbHBbIE TEXHOJOTHH BOCIPOHM3BOJICTBA M pEMEIUAIH MOYBEH-
HBIX 00BEKTOB U3 COOTBETCTBYIOIIEH anpecHoit B/,

B mpornecce 00pabOTKH MCXOAHBIX JAHHBIX MO MOYBAM VIS MTOJITOTOBKH
nacriopta B AUC 3a50keH psj onepanuii. PecypcHbie oKazaTenu 3anacos ge-
ujecma PacCUUTHIBAIOTCS MOCIIE alIPOKCUMAIUH MPOQUIBHOTO paclpeieeHus
00BEMHBIX KOHIICHTPAIMA C TIOMOIIBIO CIICIHATIBHBIX AITOPUTMOB, BKIFOYAIO-
[IMX CIUIAIH-aMIPOKCHMAIHIO UCXOJHBIX NAHHBIX, HHTEPIOJSIIUIO Ha 1 M TOI-
Iy ¥ YHMCJICHHOE WHTETPUPOBAHWE B TpeienaX yKa3aHHOH Toimu. BaxHbiM
JIOCTYOKEHUEM sBJsieTcst ucnoib3oBanne B AUC duggepenyuposannoii cuc-
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membl HOpMamueos KauecTBa FOpPOACKUX TMOYB B 3aBHCUMOCTH OT MX JUCIEpC-
HOCTH (IpaHyJIOMETPHUYECKOr0 COCTaBa) M NMPUYPOUEHHOCTH K TOM WMIM HHOMN
(¢yHKIMOHANBHON 30He Meramoiuca. C TaHHOW LENBIO MIPEIBAPHTENBHO OCY-
LIECTBIIAETCA MHTErpalbHasi OLEHKAa I'PaHyJIOMETPHUYECKOTO COCTaBa METPOBOM
mouyBeHHOW Tommu. Hambounee sxectkue tpeboBanus ([1JK) ycranapmmBaroTcs
JUISL TIOYB ¢ JOMHUHUPYIOLIUM B TONIIE | M JIETKUM IPaHyJIOMETPUIECKUM COCTa-
BOM, a TaKKe I [0YB YYacTKOB XHIIOH, OOIIECTBEHHOH M BOJIOOXPAHHOW 30H
(A3, B2, BS, b6, b7, B) mo aelicTByromeMy KIacCH(PHUKATOPY aIMHHUCTPATHB-
HO-()YHKIIMOHAIBEHOTO JICJICHUS, HE3aBUCUMO OT TPaHYJIOMETPHYECKOro COCTa-
Ba. /11 ApyTUX MOYBEHHBIX 0OBEKTOB UCTIONB3y0oTCs npHHATEE O/IK, KoTOpBIE
MoryT npeBbiath [1J]IK B 3aBHCHMOCTH OT AMCIIEPCHOCTH (cocTaBa) B 2-3 pasa.

IMomumo pecypcHoit xapaktepuctuki, AWC npon3BoauT OOBIYHYIO
OLIEHKY Ka4ecTBa I0YB C IOBEPXHOCTH IO OOLIETIPUHATEIM HOpMAaTHBaM OUOJIO-
THYECKOT0, XUMHYIECKOTO M paJHalliOHHOTO 3arpsA3HEeHNS, TPaJalisiM yIUIOTHE-
HUS, 3aCOJICHHS, KHCIIOTHOCTH/IIETIOYHOCTH U T1I.

ITocne xapakTepUCTUKU KaXJOW MOYBBI UCCIEAYyEMOH TEPPUTOPHH IPO-
W3BOAUTCA HMHTETPaJibHAS OICHKA COCTOSHHS NOYBEHHO20 pecypca 6cezo 3e-
MeNbHOo20 y4acmKa C y4eTOM JIONH IUIOINAaN WHIUBHUYalbHOrO TUIMa mo4s. Ec-
JM B TIPOIIECCE CPABHEHMS C HOPMATUBAMH BCKPBIBACTCS KaKasi-IMOO TIOUBCHHAS
npobsiema, AVIC BBHINKCHIBAET IOJIO TUIOIMIAAN, 3aHUMAEMYI0 TaHHON MOYBON U
GPS-koopauHaTel TO4eK ONMpoOoBaHUS (B3ATHS TOYEUYHBIX 1pob). [lociemosa-
TEJIbHO BBISABIIAIOTCS:

-OIaCHOCTh PaJUalIOHHOTO 3arpsA3HEeHus (10 pagualuoOHHOMY (OHY C
MTOBEPXHOCTH), TIPHUEM, €CIIH Jakeé B OJHOW TOUKE ONPOOOBAHUS CYIIECTBYET
MIpeBBIIICHNE (POHOBOTO 3HAYCHMS, BCEMY y4YacTKy IPHITHCBIBACTCS «IIOH03pe-
HUE Ha 3arpsi3HEHHE;

-o0lIee  CaHUTapHO-3MUAEMHOJIIOTHUECKOE COCTOSHHE U 3arps3HeHHe
yuactka. IIpu 3ToM ecnmu xoTg OBl I OAHOTO M3 HCCIEAYyeMbIX IOKa3aTeseit
(maToreHHBIE OPTaHM3MBI, TSKEIBIE METAJUTBl M MBIMIBIK, OCH3MUpeH, Hedre-
MPOAYKTHI) BBIABICHO JIOKAIBHOE 3arpsA3HEHHE «UPE3BBIYANHO-OMACHON» U
«OTIaCHOI» KaTeropuM — BCEMY y4YacTKy IPHIKCBIBAaeTCs 3Ta Kateropusa. Eciu
«yMEpEHHO-OIIaCHas» KaTeropus BhIABICHA Ha Ooiee yeM 20% ruromann ydact-
Ka XOTs OBl [UI OJHOTO IOKa3aTels, TaKKe BCEMY YYacTKy NPHUIHMCBHIBACTCS
JaHHBbIN cTaTyc. Kareropus «uucrasy mpucBauBaeTcs y4yacTky, eciu 6oaee 90%
€ro IUIOUIAH 110 BCEM IOKa3aTeNsM COOTBETCTBYIOT 3TOM KaTErOpHH, a OCTallb-
Hele 10% — He Xy¥kKe «I0IyCTUMOro» 3arpsisHeHus. B ocraBmmxcs ciydasx yda-
CTKY IIPOIHCHIBACTCS KaTETOPHsI «IOITyCTUMasD 110 3arpsI3HEHHUIO U 00LIeMy ca-
HUTAPHO-3HUJEMUOJIOTHYECKOMY COCTOSHHUIO;

-yrpo3a 370pOBBI0 HacesleHHs (OTCYTCTBYeT IpPH KaTeropuu ydacTKa
«YHCTas», JOMYCTHMas IIPU KaTeropuu «ciabas», B OCTalbHBIX CIydasx —
CHIIbHAs YIp0O3a 3[JJ0POBbIO HACEIECHNU);

-IOMUHHPYIOIINI TUT paclpeeNICHUs 3arps3HUTENS;
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-CTeIeHb 3axJIaMICHHOCTH (1o kputepusMm: 0-10% - HeT 3axXJaMIICHUs,
10-50% - 3axyamnenue, 250% - MycopHas cBalka).

Jlanee OIEHUBAIOTCS CPEHSS TUIOTHOCTD IMOYBBI, DJIEKTPOIPOBOJTHOCTD
u pH moposoro pactBopa s kopaeoouTaemoro ciost 0-20 cm. ITo HUM Tpo-
U3BOOUTCS OLCHKA CTEICHH VIUIOTHEHHs, 3aCOJCHHS W KHCIOTHO-
CTH/IETOYHOCTH MOYB ydJacTKa, COTIACHO CYIIECTBYIOIINM Tpaganusm. [1o-
CJIe Yero KOMITBIOTEP BBISIBISIET YIACTKH C COOTBETCTBYIOIIUMH MTOYBEHHBIMH
npobiemMaMu (YIDIOTHEHHE, 3aCOJICHHE, HeOMaronpusITHAas Peakius cpeabl) B
CTPYKType TeppuTopuu u BeinuckiBaeT GPS - koopauHaThl Touek onpobOoBa-
HUSI, TJIe Ta WIK WHas mpobiemMa oOHapykeHa.

Hamnee GopMupyrOTCS CBOIHBIE IO yYacTKy TaOJNHUIIBI pecypcHOU Xa-
PAKTEPUCTHKHU MO 3amacaM IMO3UTUBHBIX W HETaTHBHBIX BEIICCTB, a TaKkKe
paccuuThIBaeTCA PSJi MHTETPAJbHBIX MOKa3aTeleld COCTOSHUSA Yy4acTKa B Iie-
oM (OmopecypcHBIN MOTEHITHAN yJacTKa, CYMMAapHBI HHACKC 3arpsI3HEHHOCTH
IIOYB, CTEIICHb PUCKA JJIs MOTPAaHUYHBIX CPEI U T.1I.)

JUist TPUHATUS YHpAgIeHYeCKUX peuleHull o y9acTKy OCYIIECTBISICTCS
ABTOMATH3UPOBAHHBIA BBIOOpP mexHonoeuti u3 agpecHoit b/l mo meromam 06-
pabOTKH M PEKYJbTUBAIIMU TOPOJCKUX IMOYB, BKIIOYAIONICH YETHIPE OCHOB-
HBIX pa3jena:

- mexnonoeuu Kyivmugayuu (0opabomku) u peabunumayuu noug (Me-
x00paboTKa, repOOKYyIbTUBAIUS, BHECEHUE yAOOpPEHUN W MOYBEHHBIX KOH-
TUIINOHEPOB, OYMUCTKA OT MyCOpa M CKPpUHUHT, AC3MH(EKIUS U IE3HMHCEK-
s, yAaleHUe COPHOW PaCTUTECIBHOCTH, TOJIUB, MPOMBIBKA U OHOCTHMYIIS-
uust pactBopamu BAJI, u3BecTkoBaHUe, MOAKUCIEHNE U TUTICOBAHUE U TN);

-MexHONo2UU  peKyIbmusayuu 3acpa3HeHHblx noys (JTOKaIM3amus o
9BaKyalus PaJUOAKTHBHBIX W CHJIBHO3arPSA3HCHHBIX MOYBOTPYHTOB 1-3
KJIACCOB OMACHOCTH, peIlIaHTalus, MEepeKphITHe, pa30aBiieHHe MOYBOTPYH-
TOB, OMopemMeaunanus, OMOKOMIIOCTUPOBAHNE, BEPMUKOMIIOCTHPOBAHUE, XH-
Mu4ecKkas U pU3UKO-XUMUIecKas JeTOKCHKAITN, TepM0ooOpaboTKa, MHPOIIH3,
INEKTPOMEHOPALINS, TPUHYIUTEIbHAS a’palus, BaKKyM-dKCTPaKIIHs, BEH-
THHT, CTEKJIOBaHHE, PuTOpeMennanus, GUTOIKCTpakius, purodmomerpama-
WS U T.]1.);

-MeXHONo2UU NOYEEHHO-TAHOWAPmMHO20 KOHCmMPYUposanus (CTPOH-
TEIBCTBO IPCHAXKHBIX U IOJUBHBIX CHCTEM, IUIAHHPOBKA MOBEPXHOCTH, TEP-
pacupoBanue, popMupoBaHue penbeda, CruonTHbIe (Ta30HBI) U JOKATHHBIC
(mepeBbs, KyCTHI) MOYBEHHBIC KOHCTPYKIHH C HAOOpPOM (YHKIIMOHAIHHBIX
CIIOCB W 3alIUTON OT 3arpsi3HEHUs (3acOJieHUs), ¢ rPyOOJUCIICPCHBIMH IO-
KPBITHSIMH M OTBOJIOM 3arps3HCHHBIX (3aCOJICHHBIX) BOJ B KaHATH3AI[MOHHBIMH
CTOK, T€OTEKCTUIbHBIE, TAOMOHHBIC ¥ WHBIC TPOMBIIUICHHBIE KOHCTPYKIIHH);

-MEeXHON02UU HOPMUPOBAHHO20 MEXHOSEHHO20 8030€UCMBUsL Ha NOYBb,
9KOKOHmMpOs (JIOKANHM3AIMs W 3BaKyalus HUCTOYHHKOB 3arpsi3HCHUS IOYB,
OTpajuTeIbHbIe MEXaHUYeCKHe, MPOTHBOIPO3UOHHBIE, (PU3UKO-XUMHYECKUE
Oapbepbl, OYUCTHBIC COOPYKECHHS NI MPEIOTBpAIICHUs 3arpsI3HEHUS MOYB,
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aNbTepHATHBHBIE METOIBI OOPHOBI C T'OJOJEAOM, SKOJOTHYECCKHI KOHTPOJb,
skonoruueckue npoektsl, OBOC, mTpaduble U apyrue oOpeMeHUTENbHEIE
CaHKIMHU B ajpec (PU3MUECKUX M IOPUAMUYECKUX JIUI], CIIOCOOCTBYIOIIUX 3a-
TPA3HCHHIO, 3aXJIAMJICHHIO U JIeTPaJalliy MOYB).

TexHONOrMYecKHe pPEKOMEHIAIMH TOIPa3ACIAIOTCI Ha COOCTBEHHO
TEXHOJIOTHH PEeMEeIUally TI0YB U MPEBECHTHUBHBIC MEphl. B aBTOMaTHYECKOM
peXMMe OICHHWBAETCS OPHUEHTHPOBOYHAS CTOMMOCTD PEAM3allMH TOW WIIH
WHOM TEXHOJIOTHHU C YYETOM 3asBICHHOHN MPaKTHKYIOIIUMH B TOPOJIC OpraHu-
3alMsIMH [EHBI U SAWHHIBI IUIomaan (Maccel, 00beMa MOYBOTPYHTA) W
IJIOIIAIA YYacTKa C BBISBICHHON MPOoOIeMOii.

B kauecTBe mpUMEpOB paccMaTPHUBAIOTCS PE3yIbTATHl MHBEHTAPH3AIINU
ITOYB PA3IMYHBIX IO IUIOMIAH, KaYeCTBY U ()yHKIMOHAIFHON MPUHAIC)KHOCTH
3eMENIbHBIX YYaCTKOB OTICNBHBIX PailoHOB I'. MoOCKBEL. O3HAKOMHTHCS ¢ pabo-
TOM MMAJIOTHOM BEpCUU ANUC MOXHO o Wurepuer-anpecy:
http://moscow.soil.msu.ru/, MoJy4uB MPEABAPUTEILHO pa3pelicHHe Ha BXOJ B
CHCTEMY B BHJIE COOTBETCTBYIOILETO JIOTHHA M TApOJIsL Y aBTOPOB (e-mail: sma-

gin@list.ru).

AJl. Ciuuun
KwupoBckas rocyrapcTBeHHasI METUITHHCKAS aKaIeMHs

OCOBEHHOCTHU TEMOJANHAMUKHA
Y IIKOJIbHUKOB B TEYUEHUE YYEBHOM HEJIEJIN
B COBPEMEHHBIX DKOHOMHWYECKHUX U 9KOJOTI'NMYECKHUX
YCJOBUAX OTAEJBHOI'O PETHOHA

HccnenoBanue 3aKOHOMEPHOCTEH MPOIECCOB afaNTall{ YelIoBeKa K
(akTOpaM BHEUIHEH Cpelbl SIBJISETCS OJHON U3 aKTyaJbHBIX Ipo0JIeM coBpe-
MeHHO# ¢usnonorun. [locrosiHHbIE U3MEHEHUS U peOpMBI B cucTeMe obpa-
30BaHHA, WHTCHCHU(UKAIUSA OOydeHHs, yBEIMUYCHHE IOTOKa HH(pOpMAINH
MPENbSBIAIOT HOBbIE TPEOOBAaHUS K aJlaNTAllMOHHBIM MEXaHH3MaM OpPTaHU3-
Ma IIKOJbHUKOB. PopMmupoBaHne GaHKa JaHHBIX 00 MHIUBUAYaJbHOU IMHA-
MHUKE COCTOSHHSI OCHOBHBIX CHCTEM OpraHH3Ma, JUara3oHe BapHaOenbHOCTH MpH-
CIIOCOOUTENbHBIX peakiuil Ha (HOHE M3MEHMBIIMXCS YCIOBHH IPUPOIHOM,
COLMAJILHOW M 00pa30BaTENNbHOI cpe/ibl B KOHKPETHOM PErHOHE, aJMHHHUCTPATHB-
HOIl TEeppUTOPHU BeCbMa aKTyallbHO U SBIISETCA HENPEMEHHBIM YCIOBUEM IPHHS-
THUSI TIPAaBUJIBHBIX YIIPABICHUECKHUX PEIICHHH B 00JacTH OpraHM3aiy obpa3oBa-
HUS.

Llensio padoThl SBHIOCH N3YUYCHHE OCOOCHHOCTEH IIEHTPaIbHOW TeMoau-
HAMUKH y HIKOJIBHUKOB CTapIIUX KJIACCOB IMPOMBIIUIEHHOTO IEHTpa B AUHAMUKE
yaeOHO HeIeNy.
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MatepuaJ u MeTObI McCIe10BaHus. B nccnenoBanuu yyactsoBanu 27
yuamuxcsa 10 kmaccoe MOY COII Ne 37 r. Kuposa. PeructpupoBanu cuc-
tonmmaeckoe (AZIC) m muacrommueckoe (AJIJl) aprepuanbHOE HaBieHHE, a
Takxke dactoty myibca (HCC). Cpennee aprepuanshoe nasienue (CAJl, MM
pr.ct.) ompemensiim 1o  ¢opmynre Xumkema (H.H.  Casunkuf,
1974):CAA=A0J + (I1/1/3), cocTaBisONIET0 B HOPME, MO JAaHHBIM Pa3ind-
HBIX aBTOpoB, 90-100 MM pT. cT. st 3mopoBbix Jmi (Shear R.et al., 1999).
UccnenoBanue ynapaoro oosema (YO) HenmpsMBIM CIOCOOOM MPOU3BOIVIIH
o ¢popmyne Crappa (J. Starr., 1954): YO = 90,97 + (0,54 I1) - (0,57 AAT)
- (0,61 x Bo3pacT). MunyTHSBII 06BeM kpoBooOpameHus (MOK) onpenensiu
kak mpomsBenenne YO Ha YUCC. Benmnuuny o6miero nmepudepuveckoro co-
nporuieHus (OIIC) paccuutsiBamu mo opmyne [yaseins [(AQA+ 1/311[10)
x 1330x60]/MO, Benunuuny cepaeunoro uuaeckca (CHU) 1o OTHONICHHIO
MOK k ogHOMY KBagpaTHOMY METPY NOBEpPXHOCTH Tena. [loBepxHOCTH Tena
OTIpEICIISIIN UCXOAS M3 POCTa M MacChl Teja HCCIEeLyeMoro mo ¢opmyie:
S=0,007184 x B0,423 x P0,725, rae B - macca ucneiTyemoro B kT, a P - poct
Tena B cM. YaeneHoe nepudepudeckoe conporusieHue (YIIC) paccunteiBa-
mu o gopmyne: YIIC=(CAOxS)/MOK, moTpeOHOCTh MHOKap/ia B KUCIOPO-
JIe TI0 BEIMYHHE «JIBOHHOTO mpou3BeneHus» mo Poouncony (Cmupuaos A.Jl.,
UYypuna C.K., 1991), ungexc kpoBocHabxenus (UK. mu/kr/mun) no dpopmy-
ne: UK = (YO x UCC)/M, rae YO - ynapHseiii 00bem cepama (B mut), rae M -
Macca Tena (B Kr); HHJIEKC YPaBHOBEIICHHOCTH B3aMMOJCHCTBHUS TOHyca Ma-
TUCTPAIbHBIX U Hepudepudeckux aprepuanbabix cocynos (IL/ AN )- «un-
nexc ToHyca cocynoB» - UTC. Cratuctuueckas oO6paboTka MOTyYSHHBIX
JNaHHBIX W co3JaHue 0a3bl JaHHBIX OCYIIECTBISIA C HCIOJB30BaHHEM
cpeacTs mporpammbl Microsoft Excel.

Pesyiabrarel ucciaenoBanusi. V3ydeHue mokasareneil LEHTpaJbHOU
TeMOJMHAMUKHA Y IIKOJIHHUKOB B TeUeHHE yueOHOU HeJenu Mmokazaio clie-
nyromee. K koHIy yaeOHOM HeleIn CHCTOIMYECKOe apTepruaIbHOe TaBICHHE
cHuxaercs (122,52 + 2,87 mm pt. cT. mpotuB 120,76 + 2,98), a nuacronuue-
CKOe apTepuaibHOe aaBieHue nosbimaercs (70,95 + 1,83 MM pT. cT. mpoTUB
72,0 £ 1,92), 9uTo yKa3pIBaeT HA pa3BUTHE yToMieHHUSA. Ha cHIDKeHnE 3KOHO-
MUYHOCTH paboTBl CEepHCYHON MBIINIIBI TakKKe  YKa3blBaJl0 YBEIHYCHHE
nBoHHOrO nmpousBeneHus. [locneqHuil Kk KOHIY Heaedan Beipoc ¢ 89,3 + 2,64
yei. ed. go 93,6 + 3,19 ycn. en.). K xonny yueOHo# Henenu HaOmomaercs
aKTHUBAlHs CHMIIATHYECKOTO BETETaTUBHOM HEPBHOW CHCTEMEBI, HAa YTO yKa-
3BIBaeT pOCT BeretatmBHOro mHAekca Kepmo (¢ 1,69 mo 5,74 yciu. ex.). Ha
CHIDKGHHE pabOThI cepjia TaKKe YKa3bIBAIOT 3HAYCHHUS MYJIHCOBOTO JaBJe-
HUS ¥ ynapHoTro o0béMa cepaua. [lyiabcoBoe AaBieHUE CHUXKAIOCH B KOHIIE
nexenu ¢ 51,57 = 3,07 Bo BTOpHHK 10 48,8 + 4,08 MM pT. CT. B MATHHUILY, a
yaapHblii 00béM ¢ 69,8 + 3,64 1o 62,7 + 3,49 coorBeTcTBeHHO. Ha cHuxe-
Hue 3QPekTUBHOCTH pabOThl CEPAECIHO-COCYAUCTON CUCTEMBI TAKKE YKa3bl-
BaJIM TOBBIIeHNE Kod(pdumueHTa BeiHOCTUBOCTH (KB), XpOHOMHOTPOITHOTO
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mokasarens (XUII) u manekca HanpsokeHUss Muokapaa. OQHOBPEMEHHO Mpo-
HCXOJUT U YMEHbLICHHE MHAEKCOB paboThl cep/la, 1 HHJIEKCa TOHyca CoCy-
JIOB, YTO CBHJIETEIBCTBYET O JUCPETYJALUN COCYIHCTOTO TOHyca. BmecTe ¢
TeM of1ee nepudepruieckoe CONPOTUBICHNE COCYIIOB CYIIECTBEHHO HE H3-
mensiercsa (2128,12 = 122,39 auna* c.* oM’ BTOpHHK, ¢ 2153,8 = 171,4
quH.*c *cM” B maTHHLY). Ha yBeqHueHHe HAMpsOKEHWS PEryIATOPHBIX CHC-
TEM K KOHITy HEJeNM TaKXKe yKa3blBacT a yBEIMYCHHE aJalTaliOHHOTO MO-
TEHIMaja CepJeYHO—COCYUCTON CHCTeMBl. BO BTOPHHK OH B CpeiHEM CO-
ctasisit 2,17 + 0,08 6amna, a B matHuIy -2,2+0,07 6amnna.

Takum o0Opa3om, B TeueHHe y4eOHOI Helenu y LIKOJbHUKOB CTapIInX
KJIaCCOB BBISIBIICHA OINpENeNEHHasl IUHAMUKA W3MEHEHHH IMOKa3aTenell IeH-
TpPaJbHOH TEeMOJMHAMHUKU. B OONBIIMHCTBE CilydyacB BBISBICHO CHW)KEHHE
3¢ (HeKTHBHOCTH (YHKIIMOHUPOBAHUS CEPACYHO—COCYIUCTON CHUCTEMBI, Ha
YTO YKAa3bIBAIOT POCT IHACTOINICCKOTO apTepHaIbHOTO JaBJICHUS, yBEIHUe-
HHUE 00IIeTro Mepru(epruieckoro CONPOTUBICHNS U CHIDKEHHE €€ aJanTaly-
OHHOTO ITOTEHIHAJIA.

N.A. CyxopykoBa

Boponexckuii rocyjapCTBEHHBIN apXUTEKTYPHO-CTPOUTENbHBII
YHHBEPCUTET

CHUXEHUE ABUALIMOHHOI'O ITYMA HA ITPUADPOJPOMHBIX
TEPPUTOPUAX

Cpenu npobiieM, CBA3aHHBIX C Pa3BUTHEM aBMAIUH, aKTyalbHOE 3HaUYe-
HHE HMeeT 3allliTa HaceJIeHUS OT BO3CHCTBUSA aBHAIIMOHHOTO ITyMa.

ABHAaITMOHHBINA IIIyM OKa3bIBaeT HeOJIArompHsATHOE BO3ACHCTBHE KakK Ha
TeX, KTO HEMOCPEJCTBEHHO CBS3aH C HKCIUIyaTalllell aBUAllMOHHON TEXHUKH,
MAaCCaKUPOB, MOIB3YIOMUXCA yCIyraMH BO3AYIIHOTO TPAaHCIOpPTa, TaKk U Ha
HaceJIeHUE, MPOKUBAOIIEE BOJIM3H OT a3POIIOPTOB M BOCHHBIX a3POJPOMOB.

XoTs 3aMETHOMY BO3ACHCTBHIO aBHALIMOHHOTO IIyMa MOABEPKEHO Me-
Hee 2% HaceneHus (mo cpaBHeHuro ¢ 30...40 % HaceneHHs TOPOAOB, CTpa-
JAIOMMX OT IIyMa TPaHCIOpTa ¥ MPOMBIIUIEHHBIX 00beKTOB) [1], Ha pelreHue
po0JIeM €ro CHIKCHHS HaIPaBJICHBI YCHJIMS PA3IMIHBIX HAYYHBIX YUPEKIe-
HUI, aBUAIIMOHHBIX CIICIHAJNCTOB, CIEIHAINCTOB B 00JIaCTH a3POAPOMHOIO
CTPOUTENBCTBA, IPaJOCTPOUTENHCTBA.

Omnpenenenue BO3MOXKHBIX IMyTeH pemieHust MpoOsieMbl CHIDKEHHS aBHa-
IHOHHOTO IIyMa OOBIYHO MPOM3BOIUTCS C MOMOIIBIO METOJOB IIOMCKOBOTO TIPO-
THO3MPOBAHMsI, BAXXHEHIIINM 3JIEMEHTOM KOTOPOTO CUHMTAeTCsl pa3paboTKa clie-
HapueB, MPEACTaBIAIONIMX COOON JIOTMYEeCcKHe IOCIeI0BATEIbHOCTU COOBITHH,
00€eCIIeYNBAOIINX TIEPEXO0/T OT CYIIECTBYIONIEH CUTyannu K Oyaymei. OCHOBOM
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JUIA pa3pabOTKH TaKUX CIEHAPUEB SBITIOTCS PE3yIbTaThl PETPOCHCKTHBHOTO
aHau3a, MPOTHO3bl U BO3MOXKHOCTU PA3BUTHUS a3pOJpOMa: IMPU ITOM HCHOIb-
3yeTcsl MapK JKCIUTyaTUPYEMBIX CaMOJETOB C YUYETOM HUX aKyCTUYECKUX Xa-
pPaKTEepHUCTHK, HHTEHCUBHOCTH M JIPYTHUX OCOOCHHOCTEH JKCIIyaTalldH, OKa-
3BIBAIOUINX HEMOCPEACTBEHHOE BO3JCHCTBHE HAa aKyCTHMUECKYIO0 OOCTaHOBKY
BOHM3U aspoapoma. Ilocne pa3paboTKu CIieHapHeB ONPEAEISIOTCS KOIUYeCT-
BEHHBIC ITOKA3aTeNH, XapaKTePH3YIOUINE COCTOSHHE MPOOJIEMBl CHIDKEHUS
aBUANMOHHOTO ITyMa. K TakuM mokaszatessiM 0OBIYHO OTHOCSTCSI YPOBHU IIyMa
B 3aJJaHHBIX TOYKaX, IMJIOIIA b, OTPAHUYEHHYIO KOHTYPOM C 3aJlaHHBIMHU YPOB-
HAMU IyMa WM KOJIMYECTBO HACEJICHMS, CTPAJalOIIero OT BO3ACHCTBHS
ABHALMOHHOT'O IIyMa.

HatypHbie, snuaeMroorndeckrue u 1abopaTopHbIe UCCIEIOBAHHS I10-
3BOJIMJIM ONPEJENUTh CIEAYIOIUe YPOBHHM HIYMOBOTO 3arpsi3HEHHUs IO CTe-
TIEHN MX BIUSHUSA Ha OPTaHMU3M YeIOBEKa:

- JIeWCTBYIOIIME YPOBHM 3BYKAa, BBI3BIBAIOIIME CYIIECTBEHHBIE CIBUIH
(YHKIIUOHATBFHOTO COCTOSHHS OTJCIBHBIX OPTaHOB U CUCTEM, IOSBICHUE Ta-
TOJIOTUYECKUX M3MEHEHUN CO CTOPOHBI LIEHTPAJIbHON HEPBHOW U CEpPlIEUHO-
COCYIIUCTON CHUCTEM, OPTAHOB CIIyXa;

- IOPOTOBBIC YPOBHH, IPH KOTOPHIX CABUTH HAaXOIATCS B Ipeaenax (u-
3U0JIOTMYECKOI HOPMBI;

- HAATOPOTOBBIE YPOBHU, IIPH KOTOPHIX HE HAONIONAETCs CYIIECTBEH-
HBIX U3MEHEHHI BO BCEX MCCIENYEMbIX CUCTEMAaX OPraHU3Ma.

ITosToMmy, Ucxoas U3 OCOOEHHOCTEH BIMAHMS LIymMa Ha OpraHU3M 4e-
JIOBEKa, 3a JOMYyCTUMBIH MPUHUMAETCS TaKoil ypOBEHb 3ByKa, MPHU IUTEIb-
HOM JEWCTBHHM KOTOPOTO HE NMPOHUCXOTUT OTPHUIATECIBHBIX W3MEHEHHH B Op-
raHax 4eJoBeKa HanOojiee YYBCTBHUTEIBHBIX K STOMY BO3JCHCTBHIO (HEPBHO-
COCyAMCTasl CHCTEMa, TyMOpaJIbHbIE IOKa3aTeNH, COCTOsIHUE cliyxa). B co-
OTBETCTBHH C YeM, JOMYCTUMBIM MOXET CYHTATHCS YPOBEHH IIyMa, KOTOPBIH
HE OKa3bIBaeT Ha YEJOBEKA MPAMOIO MU KOCBEHHOTO BPEIHOIO WU HEIPU-
SITHOTO JIEHCTBUS, HE CHIDKACT €ro paboTOCIOCOOHOCTH, HE BIUSAET HAa CaMoO-
9yBCTBHE.

J1s palluoHAIBHOIO MCIIOJIb30BaHUSl TEPPUTOPUU B OKPECTHOCTSIX as-
POAPOMOB IpEANaraeTcs BBIACIATh TPU 30HBI C Pa3IMYHON CTENEHBIO aKYy-
CTHYECKOr0 0JIaroycTpoiicTBa.

B nepBoil 30He ¢ NOBBIIMICHHBIMU YPOBHSMU ILIyMa, IPUIIEraroleid K
rpaHulaM a’3poAPOMOB M a3pONOPTOB, MOIYT pPa3MELaTbCs TOJIBKO IPO-
MBILUIEHHbIE U KOMMYHaJIbHO-CKJIAJICKUE MPEANpUITHS, ISl KOTOPbIX aBHUa-
LHUOHHBII IIyM HE HapyllaeT HOPMATHBHBIX TPeOOBaHUU MO OTPAHUYEHUIO
ImryMa Ha pabouyux MecTax corjacHo «I MrueHmueckuM HOpMaM JOIYCTHMBIX
YpOBHEH 3BYKOBOTO JIaBJICHUS M YPOBHEH 3Byka Ha padounx mectax» Ne 1004-
73 u «CaHUTapHBIM HOpPMaM MO MPOEKTHUPOBAHUIO MPOMBIIIJIEHHBIX MPEeANpH-
stuid» Ne 245-71.
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Bo BTOpoii 30HE MOIMycKaeTcs CTPOUTEILCTBO MPOMBIIIJICHHBIX Mpel-
OpUATHH, aIMUHUCTPATUBHO-O0IECTBEHHBIX 3[JaHUIl U B OTJAENBHBIX CIyya-
SIX KWIBIX 3[JaHUN ¢ TOBBIIICHHON 3BYKOM3OJHMpYIOMEH CIOCOOHOCTHIO OT-
PaKIAIOMNX KOHCTPYKIUH.

B Tpetheii 30He paspemaeTcs KUJI0oe CTPOUTEIHCTBO O€3 OrpaHnYeHNUH.
BOau3u rpaHull 30HBI CTPOUTEIBCTBO JIEUCOHO-TIPOPIIAKTUUECKUX, JETCKUX
1 03JIOPOBHUTENBHBIX YIPEKICHUN HE PEKOMEHIYETCSI.

IToMermieHuss agMUHUCTPATUBHBIX, OOLIECTBEHHBIX, 34aHUS MTAa0OB -
clleyeT pa3MellaTh Ha MPOTHBOIOJIOXKHOM OT MCTOYHHKOB LIyMa CTOPOHE
31aHui.

[Tpn HeoOXOMUMOCTH pa3MELICHUs KUIOH 3acTpOHKN BOJIU3U TEppH-
TOPUHM a3POAPOMOB CIEAYET pacroiaraTth CIEHHAIbHBIE LIYMO3alIUTHBIE
JKUJIBIC 37aHUS.

s obGecriedeHns aKyCTHYECKOTO KOM(OpTa Ha TEPPUTOPUN MUKPOpaii-
OHOB JKEJIaTEeIbHO NMPHUMEHITh KOMIO3MIMOHHBIE NPHEMbI I'PYIITHPOBKH K-
JIBIX 3JIaHUH, OCHOBaHHbIE HA CO3/IaHUM 3aMKHYTOrO IpocTpaHcTsa. He pekomen-
JyeTcsl MPUMEHEHNE IPUEMOB I'PYIIMPOBKH JKIJIBIX 31aHHUH C PaCKPBITHEM IIPO-
CTpaHCTBa MUKPOpaiioHa B CTOPOHY HCTOYHHUKOB ImymMa. Hampumep, mocraHoBka
XKWUIBIX 3JaHUH TOPIIAMU K HCTOYHHMKAM IIyMa 3HAYUTENILHO PACIIHPSIET 30HY
aKyCTHYeCKOro AUCKoMQopTa.

B xadecTBe MOMOIHUTENEHOTO CPEACTBA 3AMIUTHI OT IIyMa MaOdTaXKHOM
XKHUJIOW 3aCTPOWKH, IUIOLIAZOK OTAbIXa MUKPOPAHOHOB M TPYIII JKMIIBIX JOMOB,
IUTOIIAZOK AETCKUX JIOMIKOIBHBIX YUPEXKICHUH M Yy9acTKOB IIKOJ CIEAyeT mpe-
JlycMaTpuBath (POPMHUPOBAHME BOJIU3M HCTOYHUKOB IIyMa CHEIHAIBHBIX IIIyMO-
3aIIUTHBIX TIOJIOC 3E€JIEHBIX HacaxIeHuil. UToOBI Takwme moiockl obmamand 3a-
METHOH 3((eKTHBHOCTHIO, KPOHBI AEPEBHEB JOJDKHBI IUIOTHO MPUMBIKATH APYT
K JpYry; OIpOCTPAaHCTBO MO KPOHAMHU PEKOMEHIYETCs 3alOIHSTh 3eJIeHOH Mac-
coif xycrapHukos. Illupuna monoc nomwkHa ObITe He MeHee 10 M. Hekotopoe
MTOBBIICHAE IITyMO3AIIUTHOW 3(PQEKTHBHOCTH JOCTHTAETCS IPH pacwICHEHUH
TI0JIOCHI B IPOJIOJILHOM HAIlpaBJICHUH HA HECKOJIBKO YacTel C IMPOCBETaMH MEX-
Ny HUMU IIUPHHON 3—4 M.

O¢ddexr cHmkeHHUs IIyma 3a MOJI0OCaMU 3eJICHBIX HACAXKICHUH TMPeke
BCETO 3aBUCHT OT CHEKTPAIBFHOTO COCTaBa IIyMa, OT KOHCTPYKIWH, BO3pacTa,
IUIOTHOCTH M JICHAPOJIOTMYECKOr0 COCTaBa MOcajloK. JIs IMIyMO3alnTHBIX Lie-
JIe IPUMEHSIOT KaK CHEeLUaIbHble YepeayIOIHecs] «3elieHble CTEHbI», d(dek-
THBHOCTH KOTOPBIX, B OCHOBHOM, 3aBHCHT OT CIHOCOOHOCTEIl OTpakeHHs 3BYKa,
TaK M KPyNHbIE MacCHBbI 3€JIE€HBIX HACAXKICHUH, 3()()eKTUBHOCTH KOTOPBIX OII-
pelnensieTcs pacceMBaHUEM U IOTJIOIICHHEM 3BYKa [2].

Haubomnsmiero a¢dexra MHOTOpSIHBIE KOHCTPYKIMU JTOCTUTAIOT IpH 00-
meit mmpuHe 10 25 M. [locanky npeBecHO-KyCTapHUKOBBIX ITOJIOC CIEAYET IPo-
W3BOJMTH II0 CJIETYIOMICH cXeMe pa3MEIeHUs ISl MOJIOCHI 3eJICHBIX HacaXK/ie-
HU mupuHOH 25 M:

e [ psn - HU3KUN KyCTapHUK;
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II psix - BBICOKMIA KyCTapHUK;
III psin - ocHOBHBIE APEBECHBIE TIOPOIBI;
IV psn - ocHOBHBIE IpeBecHBIE TOPOIBI;
V psia - OCHOBHBIEC JPEBECHBIC TIOPOJIBI;

e VI psana - BBICOKHH KyCTapHUK.

3HAYNTENIPHO YJIYYIIAIOTCS LIyMO3ALIMTHBIE KAuecTBa II0JIOC 3EJICHBIX
HaCaX/eHWH, eclIy Mepei HUMH CO CTOPOHBI MCTOYHHKA 3BYKa PACHOIO0XKUTH
sKpaHupyomuii 6apsep. [Ipn 3TOM 3a 3KpaHOM MOYTH MOJHOCTHIO UCKIFOUAETCS
HEKeJlaTeNIbHOE OTPayKeHUE 3ByKa B OAKPOHOBOM KOPHIIOPE.

D¢ dekT ynydmeHuss aKkyCTH4eCKOi 00CTaHOBKM IOJIPOOHO PacCMOTpPEH
MIPH Pa3MEIICHUN [IYMO3AMIUTHBIX I0JOC BOKPYT MPHA’POJPOMHBEIX TEPPUTO-
puit.
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Bsrckuii rocyiapcTBeHHBIN YHUBEpCUTET, I'. Kupos

BBIIEJIEHUE HITAMMOB MUKPOOPI'AHU3MOB,
HEPCHEKTHUBHBIX AJIAA BKJIIOYEHUA B CXEMY
BUOOTBEJINBAHUA HEJJIIOJIO3bI

Ha ceromnsmuHuii eHb B Poccuy mpou3BOICTBO LEIUIIOIO03BI SBISCTCS
OIHMM M3 Haubojee HKOJOTHYecKH HeOnaromosy4yHbix. OTOenuBaHue Lel-
JIIOJIO3BI SIBJISIETCSL OJTHUM U3 OCHOBHBIX IPOIECCOB B MPOU3BOJICTBE OeIeHOM
LeJUTIoN03bl. TpagunuoHHEH 3¢ (QEeKTHBHBINA CHOCO0 MPUMEHEHHS XJIOPCO-
JepXKAIIMX XUMHUKATOB KaK OTOCIMBAIOMIMX arcHTOB OBLI MOIBEPTHYT KpH-
THUKE 3KOJIOTaMU. JTO CBA3aHO C HAIMYHUEM B MPOJYKTaX XJIOPUPOBAHUS HE-
OeJIeHBIX IEJIII0I03 BEChbMa TOKCHYHBIX COEAMHEHMH — IUOKCHHOB, 00Ja-
JAIOMIMX MyTarcHHBIM JecTBUEM. B mociefHue roJbl MOSBHINCH HOBBIC OT-
OenMBalOLMe PEareHThl, CXeMbl C HCKIIOUEHHEM 3JIEMEHTApHOTO XJopa —
ECF (Elemental Chlorine Free) u o6mero xmopa TCF (Total Chlorine Free)
M BO3pOCJIa TEHICHIUS K MepeXxoay K 0oJiee MPOrpecCUBHBIM TEXHOIOTHIM
[1]. Xuop 3aMEHSIOT pa3iHYHBIMH PEAarcHTAMH, HANPUMEP IEPOKCHIOM BO-
JI0pOJia, 030HOM, KHUCIOpPOaOoM. Takke B KayecTBEe AEIUTHUDUIHPYIOIIETO
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areHTa MOTYT HCIIOJb30BaThCS (pepMEHTHBIC KOMILUIEKCHI IepeBOpa3pyIIaro-
LIUX I'pUOOB, UCIOJIB30BAHNE KOTOPBIX IKOJIOTUUECKU OE301MaCHO.

Ha MHOrMX 3aBojax IO BCeMy MHUPY YK€ C YCIIEXOM NPUMEHSIOTCS
(depMeHTHI, Ha3BIBaeMbIC TeMUIICIUTIONAa3aMu («(popcupoBaHne oOTOeIHBa-
HUS»). ANBTEpHATUBHBIA CHOCOO MPSIMOW ACTUTHH(DHUKAIMH — HCIIOJIH30Ba-
HUe (EepMEHTOB, Ha3bIBaEMbIX JTUTHUHA3aMH U JIaKKa3aMH, KOTOpbIE IeHCT-
BYIOT HEIIOCPECTBEHHO HA JIMTHUH, BCE €II€ HAXOIUTCA B CTaAUHN U3yUEHUS.

CeronHsl aKTHBHO BEIYTCS MCCICJOBAHUS T10 MPUMECHCHHIO (PEPMEHTOB
0a3uAMOMUIICTOB — BO30yIUTENel Oeloi THUIM JPEeBECHHBI Ui OTOeIHMBa-
Hus 1emnono3bl. [lokazano, 4to o6paboTka JIUTHONMUTHIYECKUMU (PepMeHTa-
MU cynb(paTHOH HEOENEHOH LEeUTIONO03Bl MPUBOANT K NETUTHU(UKAINA CHI-
pbst Ha 40 %, U3MEHSET CTPYKTYPY LEJUIIOJI03HBIX BOJIOKOH YK€ Ha BTOpPBIE
CYTKH 00pabOTKH, MOJIOKUTEIBHO BIHSAA Ha OymMarooOpasyroolue CBOWCTBA
nesttono3sl [2]. Ilpu 3ToM CHMXKAIOTCS 3aTpaThl Ha MPOIECC pa3MoJIa MoIy-
(abpukaToB, ABIAIOMHUICT HanOojIee SHEPTOEMKAM B OyMa)KHOM HPOU3BOJ-
CTBE.

MUKpOMHLIETH TaK)XXe CIIOCOOHBI K pa3pymieHuto aTuranHa. I1o cpaBHe-
HUIO ¢ 0a3uMAMOMHIICTAMH OHH HMMEIOT PsJI MPEUMYIIecTB: MeHee TpebOoBa-
TEIBHBI K MATATEIBPHOMY CyOCTpaTy W IPYTHUM YCIOBHUSM CpElbl; pa3BHBAsICh
Ha OMNpEeAeNIeHHBIX cyOcTparax, OHH MPOAYLHUPYIOT B CpeAy 3HAUUTENbHBIE
KOJINYECTBAa OMOJIOTUYECKH aKTHBHBIX BEIIECTB, B TOM Ynciie pepMeHTOB [3].
Hecmotpst Ha 3TO, IUTEpAaTypHBIX JaHHBIX 110 U3YYEHHUIO U MCIOJb30BaHUIO
(epMEHTOB HX JUTHOJHUTUICCKOTO KOMILIEKCa KpaitHe Mano. B cBsi3u ¢ aTuM
aKTYallbHBIM SIBIIAETCS M3ydeHUE (EPMEHTOB JTUTHOIUTUUECKOTO KOMILIEKCA
MHKPOMHWIIETOB ¥ ONTHUMHU3ANMS YCJIOBHHA KyJIbTHBHPOBAHUS IOCIEIHUX C
[eTBI0 TOyYeHUs (PEPMEHTOB B IIPETIapaTUBHBIX KOJNYECTBAX.

Ha mepBom »sTame pabGoThl OBUIO MPOBENEHO BBIAEICHHE LITAMMOB
MHKPOOPTAaHNU3MOB, CIIOCOOHBIX K IECTPYKIMH IPEBECUHBI U3 PA3IUIHBIX HC-
TOYHHKOB: THUJIOH JpEBECUHBI, JeCHOW mouBbl M Ap. C HCHONB30BaHHEM
PA3TUYHBIX MUTATENBHBIX CPel OBLIM IMONTYYCHBI HAKOMHUTEIbHBIC KYIbTYPHI.
IlepBoHaYaIbHBIM CKPUHUHT MHUKPOOPTaHU3MOB, CIIOCOOHBIX K NECTPYKLUH
JINTHUHA, TPOBOJAMIIN MYyTEM KyJIbTHBUPOBAHUS MHUKPOOPTaHH3MOB Ha ILIOT-
HBIX TUTATEIBHBIX Cpelax, B KOTOPHIX B KauyecTBE UCTOYHHKA yriepoja Obl-
JU UCIOJB30BaHbl CYyOCTPATHI, M3MCHSIOIINE CBOIO OKPAacKy MOJ JeHCTBHEM
(denomokcuaa3 (TaHHUH, TBasKo, o-HaQTod). [To pe3ynbTaM CKpHUHUHTA IS
JANBHEWITNX WCCCenoBaHMi ObT BBIOpaH mTamMM poxa Fusarium, TIpoOsB-
JSIOMIAA HanOOJBIIYI0 AKTUBHOCTD CPEI BBIJCICHHBIX U30JISTOB.

Jnst wccneoBaHus CIOCOOHOCTH BBIACICHHOrO InTamMMma Fusarium
CHHTE3UPOBATh aKTHUBHBIE ()EPMEHTHI JTUTHOIUTHYECKOTO KOMIUJIEKCa U U3Y-
YeHHS TWHAMUKHA aKTHBHOCTH NAHHBIX ()EPMEHTOB B IIpoIlecce KyIbTHBHPO-
BaHHS OBLIH HCIIONB30BaHbl CTAHIAPTHBIC METOIBI OMPEICICHHS aKTHBHOCTH
JaKKa3, JUTHUHIEPOKCcHIa3 U Mn-niepokcuaa3 (pepMEeHTOB, KOTOPBIM IMPH-
HaJUICKUT BeAyIIas poJib B JCTONMMEPHU3AMN JIUTHUHA). AKTHBHOCTE (hep-
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MEHTOB OIPEACISIN CIEKTPOPOTOMETPHUSCKU MO CKOPOCTH OOpPa30BaHHS
LBETHOTO MPOJYKTa B XOJ€ pPeaKIUH, KaTaIU3UPyeMbIX UCCIEeTyeMbIMU (ep-
MEHTaMH.

MaxkcuManpHas OKCHAa3Has aKTHBHOCTBH MPOSBISETCSA B JIOTapU(pMU-
yeckoit (aze pocra KynbTypsl Fusarium sp. MakCUMyM JIMTHHHIIEPOKCHUA3-
HOW aKTUBHOCTH HaOJI0JaiH Ha 2 CyTKH KYJBTUBHUPOBAHMS B MOAMDUIMPO-
BaHHOI cpene Yameka, conmepikameil KapOOKCHMETIIIIEILTIONO03Y B Ka4eCTBE
HCTOYHUKA yriepona. MakcumMyM Mn-nepoKcuIa3HOW aKTUBHOCTU PErHCT-
pupyeTcs Ha 2 — 4 CyTKM pOCTa KyJbTYpbl; IPU UCIONb30BAHUM B KayecTBE
HCTOYHUKA yTIepoja TIIIOKO3Bl MOSABIAETCS BTOPOM MaKCUMyM Ha MO3THEH
cTaaud pocTta KyIabTypHsl (9 — 10 cyTkn). Jlakka3sHast aKTHBHOCTB HPOSBIISICT-
cs Takke Ha 2-4 CyTKHM KyJbTHUBUPOBAHUS, IVIIOKO3a CTUMYJIHUPYET MOBBILIE-
HUE JJaKKa3HOM aKTUBHOCTU.

Benku 3 cpensl KynbTHBHPOBAHUS Fusarium OBUIM CKOHIIEHTPHPOBA-
HEI IIyTEeM OCaXkIeHus cynbdaroM aMMoHmsI. CocTaB OEIKOB MPOAHAIH3HPO-
BaH METOJIOM 3JIEKTpodope3a B MOTHUAKPHIAMUIHOM Tele B JCHATYPHPYIO-
X ycJIOBUAX. Bce mccienyeMpie o0pasmsl copepkar 0ElIoK ¢ MOJEKYJIsp-
Hoii maccoi nopsiaka 70 x/a. [Ipu xyasTuBMpOBaHuU Fusarium Ha cpeje ¢
MapraHIeM BEIBIsIETCS 0eI0K ¢ Maccoif mopsiaka 50 x/a.

Ha cnenyromem 3tane ObUIO IPOBEACHO BBIACICHHE OKCHIA3 U3 CPEABI
KyJIbTHUBUPOBAHUS Fusarium sp. VIcrionb30BaHHAs CXeMa OYMCTKH OKCHIA3 U
ee pe3yIbTaThl IPECTABICHEI B TaOIHIIE.

Brigenenue okcunas u3 KyJaeTypsl Fusarium sp.

O6beMm, | KonmenTpanus YaenbHas Brixon,
Craaus BbIACICHUA AKTHBHOCTB,
MJI OenKa, Mr/mi %
E/mr
Jlo BbIeneHus (KyIbTypaabHas) LiP - 5,56 100
KIIKOCTD 150 1,6 MnP - 10, 2 100
Lee —45,1 100
HonoobMeHHas XpoMaTorpadust LiP - 0,54 3.2
na JIEAE-cedapose 33 2,76 MnP - 7,5 27
Lee—-19,6 16
Ienb-punpTpanus Ha cedanexc LiP —1,02 0.9
G50 30 0,4 MnP 52,5 | 24,7
Lee—-76,8 8,2
LiP - 1,34 0,33
MonooOMeHHast xpoMaTtorpadus 21 0,35 MnP - 89,7 12,3
Lee - 157,1 4,9

CocTtaB 0eNKOB MMOJy4EHHBIX MPENAapaToOB UCCIEI0BATH METOAOM TElb-
anekropodopesza. OOpasibl, MOJydYCHHbIE METOJIOM aHMOHOOOMEHHOW Xpo-
MaTorpaduu, comepxar OelIKd C MOJEKyJIIpHoH Maccoil mopsaka 40 u 70
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k/la. MonekynspHble Macchl OEJKOB, OLIEHEHHbIE JAHHBIM METOJOM Xapak-
TepHBI AJIS JTaKKa3 U MepOKCUAA3.

TakuMm o00pa3oM, NpOBEIEHHBIE SKCIEPUMEHTAIBHBIE HCCIIEIOBaHHUI
CBUJICTENBCTBYIOT O TOM, YTO MHKPOMHIIETHI CIIOCOOHBI CHHTE3HPOBAThH aK-
THUBHBIE ()EPMEHTHI, CXOIHbBIE 1O CBOICTBaM C ()epMEHTAMH JIMTHOJUTHYE-
CKOro KoMIiekca 6asuaunomunieToB. ONTUMU3aNUs yCIOBUN KyIbTHBHPOBA-
HUSI MUKPOMHIIETOB, TIONCK HHAYKTOPOB CHHTE3a JaHHBIX (pepMEHTOB, ONTH-
MU3aIMsI CTaIWi BBIIEIEHUS ¥ OYMCTKU MO3BOJAT HapaboTaTh IpenapaTHB-
HbBle KoyinyecTBa TpeOyembIx (epmeHToB. JlanbpHelilnas OIIEHKAa CBOWCTB
(epMEHTOB JIMTHOJUTHYECKOTO0 KOMIUIEKCA MUKPOMMIIETOB ITO3BOJIHUT OIle-
HUTH NEPCIIEKTUBBI UX HUCIIOIB30BAHUS IJIs1 OHOOTOECIKH LEJIITIOJIO3HI.

JIurepatypa

1. Komeiixkua [I.B. MoaenupoBaHue W ONTUMH3ANMS TEXHOJOTHYECKOTO IIpoIecca
OTOENIKU LIEJUTIONO3b! Ul MPOEKTUPOBAHUS M COBEPLICHCTBOBAHHMS OTOENBHBIX YCTAaHO-
BOK: aBTOoped.auc...kana.texH.Hayk; Cren. 05.21.03. / Cankr-IleTepOyprekuii rocyaap-
CTBEHHBIII TEXHOJOIMYECKUH YHUBEPCHUTET pacTUTENbHbIX NonuMepos; Koneiikun JI.B.;
Hayy. pyk. Cepebpsxos H.II.-CII6, 2008. -16 c.

2. Anekcangposa I'.Il. Buoot6enka cyiabhaTHON HENTI0I03bI OKCHIA3HBIMH (epMeH-
tamu rpuba Daedaleopsis confragosa / T'.I1. Anekcanaposa, C.A. Mensenesa // Xumus
PacTUTENBHOTO CHIPbs. - 1999. - No2. - C.81-84.

3. CunuusiH A.Il. BHOKOHBepCHS JIMTHOLEILTIONO3HBIX MaTepuanoB: ydeb.mocobue /
A.TI. Cununsin, A.B. I'ycakos, B.M. Uepnorna3os.- M.:13a-8o MI'Y, 1995. — 224 c.

I''A. Tumodeena
HuctutyT mpobieM 3K0NOruH U HeApomoab3oBaHus Akagemun Hayk, r. Kazans

BJIMSTHUE YPBAHU3AIIMA HA CTPYKTYPY NONYJISALIUAM
KYXEJINL (na npumepe r. Kazanu u r. Kemeposo)

[Tpobiema ypbann3anuu nprodpeTaeT B IOCIeAHee BpeMs 0coboe 3Haue-
Hue. XO03siCTBeHHas JACATENbHOCTh U3MEHSET B FOPOJE yCIOBUs, HEOOXOAH-
MBIC€ JIJI1 HOPMAJIBHOT'O CyHICCTBOBAaHUS MHOI'MX BUIOB OPTraHM3MOB, OOBIYHBIX
JUI TIPUPOAHBIX 3KOCUCTEM JIaHHOW TeppUTOpUU. B To ke BpeMs B auTeparype
HMEIOTCS JAHHBIE, YTO B FOPOJaX NEHCTBYIOT (haKTOPHI, CIIOCOOCTBYIOMIHE POC-
Ty YHCJICHHOCTHU HEKOTOPLIX BUAOB, MHOTAAa OO OYE€HBb BBICOKHX nokas3arenei
(Epemeena, Koposuna, Caocus , 2006).
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CTpyKTypa ropoJCKHX HOITyJISINil )KUBOTHEIX (POPMUPYETCS B pe3yJIbTa-
T aJanTalyuy K KOHKPETHBIM YCIOBUSM cpelbl. Bo3neiicTBHEe aHTPOIOTeHHBIX
(hakTOPOB MPUBOAUT K MOAH(DUKAINK CTPYKTYPHO-(GYHKIIHOHATIBHBIX XapaKTe-
PUCTHK HPHPOAHBIX HOMyssuuii. M3mo0ieHHBIM OOBEKTOM HCCIEIOBAaHUI
CTPYKTYPBI MOITYJIALMHA Ha3eMHBIX OECIIO3BOHOYHBIX IIPU PA3INYHBIX BUAAX aH-
TPOIOT€HHOT'0 BO3AEHCTBHUS SIBIAIOTCA Xyskenulsl (benbckas, 2005). Mccneno-
BaHMS CTPYKTYPHO - (DyHKIIMOHAJIBHOI OpraHM3aluyl MOMYJSANHUN KYXKEIUI B
SKCTPEMAJBHBIX YCIOBHAX MOKA3allH, YTO Hapsly CO CHI)KCHHEM OOMIIMS BHIIOB
B paiioHaX, MO/BEP)KEHHBIX IOBBIILICHHOMY aHTPOIIOICHHOMY BO3/CHCTBHIO, B
pszne ciydaeB M3MEHseTcs U Mop(oMeTpudecKkuil cocTaB MOIYJISAIHNU, YTO MO-
KET CIYXHUThb WHIMKATOPOM HEOIaronpHATHBIX yciaoBui cymiectBoBanus (By-
toBckuii, 1992, Emern, 1984).

Lenbto mpencraBiasieMoil paboThl SBIATIOCH U3yUCHHE MOMYJISIIMOHHBIX
XapaKTEPHUCTHK JKy>KEIUI] B TOPOJIE U 3a €ro IpeaenaMu. BeIOOpKH KyKoB OBLTH
B34THI B uepTe I. KemepoBo (TOUKM OTIIOBA — pEKpeallMOHHas, cenuTeOHas H
NIPOMBIIIEHHAs) ¥ T. KazaHu ¢ aHaIorMyHbIMU Toukamu oTioBa. Kasanp n Ke-
MEpPOBO — «TOPOJIa-MIIIIHOHHUKIY, C PAa3BUTONH HHOPACTPYKTYPOH.

XykoB cobupanu craHgapTHO JOByIIKamMu bapOepa, MpoBOAMIN HHAUBH-
JyaibHbIe MOP(OMETPHUYECKUE ITPOMEPHI TI0 CeMHU TPHU3HAKaM: JUIMHA HaIKpBI-
i (A) — paccTosiHME TI0 IIBY OT CEpeANHBI OOPTHUKA JI0 BEpIINHBI; IIUPUHA Je-
Boro Hajxkpeutbs (BieB) — paccrosHue MEXIy MJIEYEBBIM YIJIOM JIEBOTO Hal-
KPBUIbSI 10 CEpEeIUHBI OOPTHKA, NIMPUHA NIPAaBOro HaAKpelIbs (brp) — paccros-
HHUE MEXAY IUICYEBBIM yTJIOM MPaBOTO HAAKPBUILS 0 CEpPeANHbI OOpPTHKA, [UTH-
Ha mepenHecnuHkH (B) — paccrosiHMe mo cpegHel JMHUM OT OCHOBAaHUS /0
BEpPIINHBI, MHUpHUHA HepenHecuHky (') — mmpiHa OCHOBAaHUS, UIHHA TOJOBEI
(/1) — paccrostHHEe OT IIeH 10 BEpXHEH T'yObl, paccTossHue Mexay riiazamu (E). B
o0melt cnoxHocTH npoaHanu3upoBaHo 3050 ocobeit. Bee marepuansr 06pabo-
TaHbI B Iporpamme Statistica u Microsoft Ecxel.

Brumn mony4ens! cienyromue pe3yiasTaTel. [10 HEeKOTOpPBIM IapaMeTpam
MEPHBIX TPU3HAKOB I'OPOJCKHE TOMYJISIIIMU OTJIMYAIOTCS OT TeX, KOTOpble 00u-
TalOT B MpUJIETAIONICH K ropody 30He. [ opoackue MOMyIsAIUN JKYKEITHL TaKKe
uMeroT pasnuunst. B KeMepoBo B IPOMBINIUIEHHON 3aCTPOMKE pa3Mephl KYKOB
caMble MeJKHe, a B T. KazaHn B jiecHbIX OMOLIEHO3aX OHM camble KpymHble. Hc-
XOJsl M3 BBIIIECKA3aHHOTO CJIEAYET, YTO 0OpaboTKa JaHHBIX TpeOyeT MHOro-
MEpHOT0 aHaJIM3a MO KOMIUIEKCY NMpu3HaKoB. IIpeaBapurenbHble pe3yabTaTh C
UCTIOIb30BAHUEM ANCKPUMUHAHTHOTO aHAJIM3a MOKA3alu, 9To MophoMeTpuye-
CKasl CTPYKTypa FOpOJCKHX M IPUTOPOAHBIX MOIYJSIIUI OYeHb CX0Xa, YTO Io-
BOPHT 00 00ImMX MyTsX (OpMHUPOBaHUS (hayHBI TOPOJCKUX LIEHO30B.
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Jlutepatypa

1. Benbckast E.A. [onoBas u deHoTHmMYeckas cTpykTypa momyssinuu Pterostichus oblongo-
punctatus F. (Coleoptera, Carabidae) B OKpeCHOCTSIX CpeJHEYpaIbCKOro MEICIUIaBHIBLHOTO
3aBoma / E.A. bensckas // Ionymnsuuu B mpoctpancTBe u BpemeHn. COOpPHHK MaTephaioB
VIII Bceepoccuiickoro nomyisiunonHoro cemunapa (H. Hoeropon, 11-15 ampens 2005 r.). —
H.Hogsropog, 2005. c. 35.

2. Byrosckuii P.O. Xyskenuupl Kak UHAUKATOPHl YPOBHS aBTOTPAHCHOPTHOTO BO3JCHCTBHS
Ha skocucteMsl / P.O. BytoBckuii // Dxonornueckoe HOPMHUPOBAHHE: MPOOIEMBI U METOJbI.
Te3ucsl Hay4HO-KOOPAXHAMOHHOTO coBemanust, [Tymuno, 13-17 amp. 1992r. Mocksa; 1992.
—C.26-27.

3. Emen B.M. /lunamuka eHOTHITMYECKOTO COCTAaBa M YPOBHS aCHMMETPHH YHCIIa SIMOK Ha
HaJKpBUIBSIX MMaro B momysinuu Pterostichus oblongopunctatus (Coleoptera, Carabidae) Ha
pexpeannonHoit Teppuropun / B.M. Emert // 3o0m. xypH. — 1984. — T. 63, Ne 2. —c. 218-221.
4. EpemeeBa H.1. Buotonmueckas quddepenmmanus daynst xyxemun (Coleoptera, Carabi-
dae) B ypbanmnsupoBanubix nenos3ax / H.M. Epemeera, H.A. Koposuna, H.I1. CaBocun // TP.
Kemep. otn-1 POO. — Kemeposo: FOuutH, 2006. — B 4. — C. 18 —24.

H. O. Tuxonosa
Poccuiicknii XUMHUKO-TEXHOJIOTHYECKHI YHUBEPCUTET, T'. MOocKkBa
MAJIBIE PEKH MOCKBBI - I'PSI3HBIE UJIX OYEHD I'PA3HBIE?

Mauble pexu B yCIOBHAX TOPOACKOM 3aCTPOMKH Ba’KHBI KAK KPOBEHOCHBIE
cocy/bl B Teje yellioBeka. B mocieqHue rogbl OTHOLIEHUE K MalIbIM peKaM Me-
HSETCA: MPHUXOAUT OCO3HAHHE HEBO3MOXXHOCTH MPOJOIKEHHS SKCTCHCHBHOTO
Pa3BHUTHS, Pa3pyIIAOIIETO MPUPOIY, BCTAIOT BOIPOCH! OXPaHBI M BOCCTAHOBIIE-
HUS MaBIX pek. OTHUM W3 MPUOPHUTETHHIX HAIPaBICHUN SBIISCTCS peaOmInTa-
1Us JOJIMH MaJIBIX PeK ¢ y4eToM OacceilHOBOro mojaxoja U KOMILIEKCHOTro Ona-
rOoyCTpOHCTBa

B pamxkax ITporpammel o peabrmmuTamun Maibix pek [1] u Konnenmum
10 BOCCTAHOBJICHUIO MaJIbIX PEK U PYCIIOBBIX BOJOEMOB [2] mpenoaaBaTeisiMi U
CTyAEHTaMHU KadeIpbl NPOMBIIIIeHHOH 3konoruu B 2008 r. BBIIOIHEHHI IOJIe-
BbIe 00CIIeI0BaHNS HEKOTOPBIX MAJIBIX PeK, MPOTEKAIOIIUX Ha fore I. MOCKBBI —
Kotnoska, Koprrynnxa, UepranoBka u ['opoHs, B X01i¢ KOTOPOTO OBLTH peliie-
HBI CIICIYIOIIHE 3a0aUH:

e OOcnenoBanue MPUOPEIKHON 30HBI MATTBIX PEK

e BrinonHeHWe rUAPOXUMHYECKUX UCCIIEI0BaHNUN

e BrIsBieHNE OCHOBHBIX OpraHU3alUi-3arpsi3HUTENCH

e Pa3paboTka peKOMEHIALUH 0 peaObUIUTAUU U BOCCO3JAHUIO TIPHPO]I-

HOM cpeJibl MaJIBIX PEK

B paMkax mpoBOAMMOTO MCCIEOBAHMS IS KAKA0HM PeKH OBUTH OTOOpaHEI
poOBI BOJBI HIDKE W BBIIIC HCTOYHUKOB cOpoca M el B HECKOIBKHX CTBOPAX
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[0 TEYCHHUIO PEKH, MOCJE Yero MpoObl ObLIM MpOaHAIH3HPOBAHEI HA COMCpIKa-
HHME B HUX a30Ta aMMOHHMHOIO0, B3BelIeHHEIX BemiecTB, XIIK, sxene3a obuiero,
Maprasia, ¢pochar-uoHOB.

Jlanee ObLTM BBITIOJHEHBI pacyeThl WHAEKcA 3arps3HeHus Bozabl (MU3B) u
oIpeieieHbl KJIacChl KayecTBa BOJBI.

OnpeneneHHe KJIaCCOB Ka4€CTBa BOJbBI MAJIBIX PEK

HaumenoBanue pexu 3B Knacc xauectBa Bobl
(cpennuit auist pexku)
Kopmynnxa 2,05 IV, 3arpsa3HenHas
KotnoBka 2,20 1V, 3arps3HenHast
UepTaHoBka 2,50 1V, 3arps3HeHHast
T'oponnst 2,80 IV, 3arps3HenHas
n3B

70

60

\\\\
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3xauerve 3B

20 1

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Ne ctBopa

——p. NlopogHs —— p. YepTtaHoBka —— KorloMeHcKkuin pyqeit p. Kotrnoeka —— p. KopuuyHuxa ‘

Junamuka nzmenenus: 3B no cTBopam MajbIX pex

Ha ocHoBanuu paccuntanubix 3B 1 B npuBsi3ke K MECTHOCTH OBLIU BBI-
SIBIICHBI TOTEHIMATbHBIC NPEANPUATHSI-3aIPI3HUTENN, MMEIOIINE HECAHKIINO-
HUPOBAHHbBIC COPOCHI CTOYHBIX BOJI B MAJIbIC PEKU.

Hanee ObutH pa3paboTaHBl PEKOMECHIAWH 10 peabWmiIHTanuy 00Cieno-
BaHHBIX MAJBIX PEK, MPHYEM NPHOPEKHBIE 30HBI U PyCiia MaJbIX PEeK ObLTH pa3-
JICIICHBI Ha HECKOJIBKO y4acTKOB. IIpesiaracMpie MEpONPHUSTHS JTOJDKHBI OTBE-
YaTh COIMAIBHBIM U MPUPOAHBIM (haKTOPaM KaKI0H KOHKPETHOM TEPPUTOPHH, a
TAKKe PAlMOHATIBHOCTH MPOBE/ICHUS peabHIuTalliK BEIOPAHHOTO Y4aCTKa B YC-
JIOBUSIX MEraIoJjuca.
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Jlutepatypa

1. Tlocranosnenue [IpaButensctBa MockBbl oT 28 centsops 2004 r. N 666-I1I1 «O
IleneBoil noONrocpovHOM NporpaMme IO BOCCTAHOBICHHMIO MajbIX PEK U BOAO-
emMoB ropoaa Mockssl Ha iepuoa 10 2010 romay.

2. Tlocranonenue IlpaBurenbctBa Mockssl ot 17 utons 2003 r. N 450-IIIT «O Kon-
LETIHH 110 BOCCTAHOBJICHUIO MAIIBIX PEK M PYCIOBBIX BOJOEMOB ropoaa MOCKBBI
MIePBOOYEPEIHBIX MEpONpUsiATHAX Mo peanu3anuu Konueniuu Ha nepuon 2003-2005
IT.».

A.B. Top6enko
YO BureOckuii rocyaapcTBeHHbIH yauBepeuteT uM. [1.M. Mameposa

HNCHOJIb30BAHUE I'C B UCCJIEJOBAHUAX
IF'EO3KOJIOIT'HYECKUX IMPOBJIEM I'OPO/10B
(HA TPUMEPE r. BUTEBCKA)

[Tpobnema kavecTBa cpelbl SABISAETCS CETOAHS OJHON M3 BaKHEHIINX
JUIS 4eI0Be4eCTBA. B KpyNHBIX K€ ropojax 3TOT BOIPOC CTAHOBUTCS 3a4ac-
TYI0 ONPEICIAIOIUM IIPU PEIIEHUU DKOHOMHUYECKUX, aJAMUHUCTPATUBHBIX,
COLMAJbHBIX, MEAUIMHCKUX U JPYTUX BOMNPOCOB. l'opoickas cpena — 3To
CIIOXHasl CUCTEMA, B KOTOPOH TECHO MEPENIETEHbl €CTECTBEHHbIE, TEXHOTEH-
HBIE, JeMorpaduueckue, conuaabHble KOMIOHEHTH. Ee cocTosHue XxapakTe-
pHU3yeTCs MHOKECTBOM KOJIMYECTBEHHBIX M Ka4ECTBCHHBIX HoKa3aTtenei. Ce-
TOJHS HAKOIUICHa OTPOMHAs Macca CTaTHCTHYECKOW, rpaduuecKod, aHAIH-
TUYEeCKOH U Apyroil uHdopmanuu, KOTopasi MOXKET cTaTh 0a30# 11 BcecTo-
POHHET0 KOMIUIEKCHOI'O aHalln3a AKOJIOTMYECKUX MpobiieM ropoaa u, B Ko-
HEUYHOM CYETE, UX PELICHUS.

I'eounpopmanuonnsie cucreMbl (I'IC) — MOIIHBIA W OTHOCHTEIBHO
MPOCTONW MHCTPYMEHT it Takoro aHanuza. Mmenno I'MIC nmo3BossiioT cBeCTH
BCIO Pa3HOPOAHYIO MH(popMaIuio 00 00beKTe, TEPPUTOPHH B €IUHYIO JIETKO
JOCTYIHYIO JUIS HCHOJIb30BAHHS CUCTEMY JaHHBIX, YETKO CBSI3aHHYIO C €U-
HOW kaprorpapudeckoil ocHoBoil. Toxapko I'MC naroT BO3MOXHOCTH KOM-
IJIEKCHOIO OIEPAaTUBHOIO aHalu3a U MOJEIMPOBAHUS TEPPUTOPUAIBHBIX
po0JIeM Ha BBICOKOM MPOdecCHOHANEHOM YPOBHE.

Ha ceropusimnuii nenp 'MC 10BONBHO MIMPOKO NMPUMEHSIIOTCS B TO-
POICKOM XO03sHCTBe, OopraHax ymnpaBieHHs, B oOpa3oBaHuu u Hayke. Ho 3To
oTpacieBble HH)OPMALMOHHBIE CUCTEMBI, YaCTO HE COIIOCTaBUMBbIE, a HHOTAA
JlaXke MpOTUBOpeYallue ApYyr Apyry. TakoBa cHTyalWs M B HalleM TOpOJE.
[Tpu Taxom moxaxoze roBoputh 06 ycnemHoM npumenennn ['MIC B uccieno-
BAHHUHU U PELICHUH CIOKHBIX YKOJIOTUYECKUX NMPOOIeM He MPUXOAUTCS.
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B cBs3u ¢ 3TuUM HamM BejeTcs paboTa MO MOATOTOBKE U CO3/IaHHIO
I'NC «Oxpyxatomas cpena r. Butedcka» kak BakHOT0 3Tana GOpMHUPOBaHUS
ropoxckoit 'MC ms ynpasienust Teppuropueii Burebcka. Metoasr reonrdop-
MAaIOHHOTO KapTorpa(UpoBaHMs MMO3BOJSAT ONEPATUBHO OTOOpaXKaTh M OLICHHU-
BaTh F€0IKOJIOTMUECKOE COCTOSTHUE TOPOJCKON Cpeibl Toposia.

B xone paboT permaroTcs cieayoue 3a1auu:

- pa3pabaTbeIBaeTCsl METOAMKA CO3MAHUSA KOMILIEKCHOH TreomHpopma-
LIUOHHON CHCTEMBI, XapaKTepHU3yIolIed TOPOACKYIO Cpeay;

- co3maeTcs 6azoBas AyneKTpoHHas kapra macmrtaba 1:10000 Tepputo-
puu r. Butebcka, Mo3BOJIAIONAs BBHIIOIHATh Pa3HOOOpa3HbIE TEeMaTUUECKUE
KapThl;

- CcO3/1aeTcsl cepHs MHBEHTAPH3aLMOHHBIX M KOMIUICKCHBIX 3JIEKTPOH-
HBIX KapT, XapaKTepU3YIOLIUX COCTOSHUE TOPOACKOil cpessl I. Butebcka.

s paGoTel Mcnonbs3yeTcsl mporpaMMHBId makeT ArcGIS, a BekTopu-
3alusl UCXOAHBIX KapTOrpapuUeCKUX JaHHBIX OCYIIECTBIIAETCS C ITOMOILIBIO
nporpammsl Easy Trace.

Ha nacrosmeM sTame akTHBHO BeaeTcs I0paboTka Tomorpadudeckon
ocHoBHEl ['MIC, a Taxke hopmupyercs 6aza MaHHBIX, cpa3y IpHUBs3bIBacMas K
MIPOCKTY, 110 3K30TCHHBIM MIpolleccaM Ha TEPPUTOPHH Topoja. DTO OMOI3HE-
BBIC U APYTHE CKIOHOBBIE IPOIECCHI, KOTOPBIE JOCTATOUHO IHPOKO Paclpo-
cTpaHeHHl B Burebcke ¢ ero mepecedeHHbIM penbedom. Ocoboe BHUMaHHE
yZeNseTCsl OBPaXXHOM 3p0o3uu, OEPEroBBIM IpoLEccaM 10 AONIMHaM 3anagHon
JBunsl, JIyuecsl n Bute0bl. Bee 3TH siBIEHNS aKTHBHO M3Y4allUCh B COCTaBE
BPEMEHHBIX HayYHBIX KOJUIEKTMBOB M CaMOCTOSITENIBHO Ha NPOTSDKEHUU IIO-
CIIeTHUX JIET.

Opnnaxo 3angymanHas [ MIC — He y3kocnenuain3upoBaHHas MporpaMma,
a KOMIIJIEKCHBIH MHCTPYMEHT JUIs ydeTa U aHalu3a NpobieM ropoJcKoil cpe-
IOel. B CBA3M ¢ 3THM CTPYKTypa CHCTEMBI NpeIIojaraeT XapakKTEepUCTHUKH
MIPUPOJHBIX U COIHANTBHO-3KOHOMHYECKHX (aKTOPOB (OPMUPOBAHUS TOPO-
CKOM Cpelibl, 0XBaT BCEX 3HAYMMBIX 3KOJIOTMYECKHX IpobiieM ropoja.

J. TyiiuneBa, A. lllepaaunes, U. Myxammenos, M. Optukosa,
M. Ab6aypaxmMoHOBa

AHIKaHCKUH TOCYAapCTBCHHBIN YHUBEPCUTET, Y30E€KUCTaH

BJIMHUE AHTUOKCHUIAHTA TNCIIUJINHA .
HA ®YHKIIMOHAJIbBHYIO AKTUBHOCTb MUTOXOHJAPUHU
IIEYEHMU KPbIC, OTPABJIEHHBIX IIECTHUIIMIOM

B ¢BsI3U ¢ BBICOKOU OT3BIBUMBOCTHIO MUTOXOHJAPUHU HA BHCIIHHE BO3-
HCﬁCTBI/IH 1 BAXHOCTBIO OTUX OPTraHOMNIOB B obecneueHnHn IIPOTECKaHUA DHEP-
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TFOEMKHX KJIETOYHBIX MPOLECCOB MBI H3yYalH BIHSHHE aHTHOKCHUIAHTA THUC-
MUIMHA Ha CUCTEMY OKUCJIUTENBHOro (ocoprmiinpoBaHusl B MUTOXOHAPHUIX
MeYeHH KPhIC, OTPaBICHHBIX INecTUIUAOM Xapaane 25 O.

PesynpTaThl MccieqoBaHUS MOKa3ald, YTO BBEICHHE JKUBOTHBIM IICCTH-
numa Xapsazae 25 @ B go3e 1/10 JI[Is0 B Te4eHHE 5 CYyTOK BBI3BAIIO IOCTOBEPHOE
CHIDKCHUE OKHCIICHUS CYKIIMHATa M O-KETOTJyTapaTa B MUTOXOHOHIPHIX Iede-
HU KPBIC.

CKopocTh OKHCIIeHHs CyKiuHata V2, Vs, Vi, VaH} yMmMeHbIIanach co-
oTBeTCTBeHHO Ha 18, 24, 11 u 22% OTHOCHUTENBHO KOHTpPOJIS. B pe3ynbprare
9TUX HM3MEHEHHWH HAaOII0Maoch TOCTOBEPHOE CHIDKCHHE COIPSHKEHHOCTH
IpenapaToB MUTOXOHAPHI, onleHnBaeMoil mo Benuuune JK (1a 15%): otme-
4eHO Takxke CHIkeHue koddouiuenta AID/O (va 12%).

[Ipu ncnons30BaHNM O-KETOTIyTapaTa B KadecTBe cyOcTpara mpu aeii-
ctBumu Xapaje 25 ® HaOII0AaN0CTh CHIDKEHUE TPAHCIIOPTA ICKTPOHOB JIbI-
xaTeabHOU 1enu (Ha 15-26%) u cucteMsbl conpsokeHuss  mMutoxonapuit: K
-Ha 17% , A1®/O-na 15%.

PesynpTaThl ClieqyromuX cepuil SKCICPUMEHTOB 10 BIHUSHHUIO THUCITH-
IVHA Ha JABIXaHWE W OKHCIUTENbHOE (OCPOPIIINPOBAHNE MUTOXOHIUPUH TIe-
YeHH OTPABJIEHHBIX KPBIC MOKA3aJdH, YTO AaHTUOKCHUAAHT MOUYTU IOJHOCTBIO
BOCCTaHABIMBACT CYKIIMHATHBIN ITyTh OKUCIUTEIHHOTO (hOCHOPIINPOBAHUS
MUTOXOHIHUPHUHA TEYeHHU 3aTPaBICHHBIX Kpbic. OTHAKO TMPH HCIOIH30BAHIH
o-KeToriiyTapaTa B cOCTOSIHUA V3, V4 u ViH(] ymenbimanuch Ha 26, 12, 21%,
COBMECTHO C rucnuanHoM — Ha 35, 20 u 25% COOTBETCTBEHHO OT YPOBHS
koHtposis. Ilpu stom BenmumHa JIK u xospdumment AJID/O ¢ Xapsane
YMEHBIIATUCH Bcero juib Ha 17 u 15% , a coBMecTHO ¢ rucnuauHom Ha 20
n 18% cOOTBETCTBEHHO IO CPABHEHHIO C KOHTPOJIS.

Takum 00pa3om, pe3yIbTaThl HAIIMX UCCIEIOBAaHUH ITOKa3alld, 9TO IpH
neiicteun Xappane 25 @ HaOnr0aeTCsl CHUKCHHE OKHUCIICHHS CYOCTPaTOB MO
HAJl.H-3aBucuMoMy IIyTH B MUTOXOHJPHUSIX NEUYCHU. Y MCHBIIEHUE CKOPOCTH
JBIXaHHS B METa0OIMYECKOM COCTOSIHHH V3 U IpU JO0OABICHUH PAa300IIUTEINS
MOATBEpKIaeT, 4To Xappajae 25 @ okas3plBaeT MpsiMOE BO3JCHCTBUE HA JbI-
XaTeNIbHYIO IIeTb.
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0O.B. TyasikoBa
BsiTckuii rocy1apcTBEHHBIN I'yMaHUTapHBI yHUBEpcUTeT, I. Kupos

WHINKATOPHBIE TOKA3ATEJIM ®U3HYECKOTO PA3ZBUTHSA
JNETEM B YCJIOBUSX 3ATPSI3HEHUSI ATMOC®EPHOTO
BO3JIYXA

BecbMa  4yBCTBHTENBHBIM  WHAMKATOPOM  OKOJOTHYECKOTO  He-
Gyaromnosyuus sBJISETCA COCTOSHHE IETCKOTOo OpraHusMa. B cBs3u ¢ »TuM
HaMH¥ OblJIa MOCTaBICHA LEJb — U3YYUTh WHANKATOPHBIC TIOKa3aTeNnn pusnde-
ckoro pasButus 1175 nereit 7-8 net, oOydatonruxces B 17 mkonax r. Kuposa,
13 KOTOPBIX IIECTh HAXOAWIUCH B SKOJOTHYECKH HEOIarompuUsTHOM paiioHe
(OHEBP) ropona, xapakrepusyromeMcsi 00Jee HHTEHCUBHEIM JIBI)KCHUEM aB-
TOTPAHCIIOPTA U, CJIEAOBATEIFHO, HOBHIIICHHBIM YPOBHEM a3POTEXHOT€HHOT'O
3arps3HEHus, a OAMHHAAIATh — B DKOJOTMYECKH OJarompHsTHOM palioHe
(OBP). UccnenoBanne GU3AYECKOTO PA3BUTHUS MPOBOAMIN IO CTaHIAPTHBIM
METOIWKaM B TE€YCHHE ronaa. /[0CTOBEPHOCTH pa3iIMyYMil OICHWBAIN 110 KPH-
tepuro CThioieHTa (t) U CUATANH UX JOCTOBepHBHIMH mpHu p<0,05 (B Tekcre -
*). IHOUKAaTOPHBIMU OTKJIOHCHHUSIMH B COCTOSHUU (DU3UYECKOTO Pa3BUTUSA
neTeit 7-8 neT mox HeHCTBHEM a’3pOTEXHOT'C€HHOIO 3arPsS3HEHUS MOXKHO CUH-
TaTh [TOKA3aTeNH, MPHUBEICHHbIC B TaOIHIIE.

Bompoc 00 MHAMKAaTOPHBIX IOKa3aTelsIX TpeOyeT AanbHeHIero u3yde-
HUS, HO yXKe ceiiuac SCHO, UTO OHH 3aBHUCAT OT moJia pebenka. OcoOeHHO YeTKO
CHIDKCHHE aHTPOIOMETPHUYECKUX IOKa3zaTeNed IMPOCIeKUBACTCA B OTHOIICHUH
MaJIbuMKOB, O Ye€M CBHIETEIBCTBYET OOJbBIIEE YHCIIO TOCTOBEPHBIX M3MEHEHUH
(U3UYECKOr0 Pa3BUTHS, BO3HUKAKOMMX y ManbunkoB B DHBP (Tabun. 1) u noss-
JICHWE He XapaKTEepHBIX AJIS OOILIero MaccuBa IMOKazaTelled — CHMKEHHE BeH-
yuHbel OT'K u mymebl Tena. Bo3MoXHO, 3TO CBS3aHO C TEM, YTO B HOpPME MaJlb-
YUKH UMEIOT Ooiee BBICOKHME, YeM Yy JIEBOYEK ITOKA3aTeIH (PM3NUYECKOTO pPa3BH-
TuUS, a IOTOMY SBISIFOTCA OoJiee SPKUM MHIMKATOPOM aCTeHU3AIUU IOA AEHCT-
BHEM a3pPOTEXHOTEHHOTO 3arpsi3HEHUS. Takke MPUYUHON MOXKET SBIATHCS U3-
BECTHas B JIUTEpaType MOBBIIIEHHAs yI3BUMOCTh MY)KCKOTO OpraHu3Ma K Bpe[-
HBIM BO3JIEHCTBUAM. [[JIsl 1eBOYEK OTKIOHEHUsSI COMATOMETPUYECKHX MOKa3aTe-
ne# mox geiictBueM A3 He XapaKTepHBI, Tak I OOIIEro MaccuBa BBIABICHO 5
MHIMKATOPHBIX aHTPOIIOMETPHUYECKUX MOKa3aTeseH, A1 MacCuBa MaJIbUUKOB —
4, a s maccuBa neBodek Bcero 1 (tabm. 1). CriemoBarenbHO JKEHCKHH opra-
HU3M B BO3pacTe 7-8 JeT oka3bIBaeTcss 0ojiee yCTOMYMBBIM MO CPaBHEHUIO C
MYXCKUM K gaeiicTBuio A3. HAuKaTOpHBIE pa3nuuus GU3HOMETPUIECKUX COB-
MaJafoT KaK JUIi MacCHBa MAaJIbUYMKOB, TaK M JUIS MaccHBa JIEBOYEK, CIIEIOBa-
TENbHO, ISl U3MEHEHUs (U3MOMETPUUYECKHX ITOKa3zaTelel moxa neicrsueM A3
MIOJIOBBIE PA3IMYMs HE XapaKTepHbl. B mpaxkTudyeckoM MpUMEHEHUU U3 (HU3UO-
METPHUYECKUX ITOKa3aTenell Hanbosee yIoOHBI: MBIIIEYHAs CHJIA KHCTH, CHIIOBOI

251



W KM3HEHHBIA HWHAEKC, B OTJIMYME OT MOKAa3aTelle, OTPaXKAMUINX JAUHAMUKY
U3MEHEHUs JaHHBIX MPU3HAKOB, ISl U3MEPEHHs] KOTOPBIX TpeOyeTcsl IIUTelNb-
HbIM BpeMEeHHOH nepuol. Poip nokasateneil COCTOSHUA CEpAEUYHO-COCYAUCTOM
CHCTEMBI B KaueCTBE WHIMKATOPHOW IMATOJIOTHH TPeOyeT TINATeNbHOrO H3yde-
Hus. B 0o0mieM maccuBe MOMyYeHBI JaHHBIC, KOTOPHIC YKA3bIBAIOT HA IMOBBIIIIC-
HUe auactoianueckoro u cpeanero AJl mox aefictBuem A3. OmHako AaHHBIE
pa3nuuns He 0OHapyKeHBI U OTACNBHBIX MOJOBBIX IPYMIL. B TO e Bpems s
MAJIYHKOB U JJIS JICBOYCK BBIABICHBI COOCTBEHHBIC MHIMKATOPHEIC ITOKa3aTe-
JIU: [T MaJTbUYUKOB — 3TO CHIKeHue BenmauHbl MIIK, st meBovek — CHIbKeHHe
BennunHbl YCC mocnie 4 MUHYTHOW Harpy3KH.

WNHankaTopHble IOKa3aTeNu AeTel, MPOKMBAIOLIMX B SKOJIOIHYECKU HEOIaronpusITHBIX paii-
oHax r. Kuposa

TTokazaTenu Becw Manpuuku | JleBoukH
MaccHB
Anmponomempuueckue nokazamenu
Macca Tena, Kr HIDKE HIDKE -
JlnuHa Tena, cM - HUXKE -
OxpyxHocTb rpyaHoit kinetku (OI'K), cm - HUKE -
DKCKypcHsi TPy IHOM KIIETKH, CM HIDKE - HUKE
Macco-pocToBoi HHAEKC, I/cM HIDKE HUXKE -
Wnpexc [Tunbe HIDKE HIDKE -
Dusuomempuueckue nokazamenu
MplieyHast Cuita KHCTH, KT BEIIIE BBILIE BEIIIIE
CuutoBoii mHIEKC, % BEIIIE BEIIIE BEIIIE
JKu3HeHHbIH MHAEKC, MII/KT BBIIIIC BBILIIC BBIIIIC
[TpnbaBka MBIIIEYHOW CHIIBI KHCTH, KI/MeC HIDKE HIDKE HIDKE
ITpu6aska XKEJI, n/mec BBILIC - -
ITpuGaska BennuuHb npoOsl lTanre, c/mec BBILIE - -
Ilokazamenu cocmosHus cepOedHO-coCyOuUcmoul cucmembl U huzuyeckoll pabomocnocobHo-
cmu
Juactonnueckoe AJl, MM.pT.CT. BBIIIIC - -
Cpeanee AJl, MM.pT.CT. BBIIIE - -
MIIK, n/Mun HIDKE HIDKE -
Bennunna YCC nocne 4-Xx MUHYTHO# Harpy3KH, yi/MUH - - HUXKE

Tpumeuanue: «-» oznauaem omcymemeue docmogepuvix paziudutl, JKEJI — sicuznennas em-
Kocm neekux, A/l — apmepuansvuoe oasnenue, MIIK — maxcumanvroe nompebnenue Kucno-
pooa.
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H.B. Tynuubina
MoruneBckuii rocyJapCTBEHHBIN YHUBEPCUTET, benapych

OIEHKA IT'EO9KOJIOTHYECKOI'O COCTOSIHUA
rorOACKHUX JAHAINA®TOB r. MOI'MJIEBA

DKOJIOrHYecKOe COCTOSIHHE MOPOACKHX JaHamadToB r. Mormiesa pac-
CMaTPHUBAIIOCh KAK COOTHOIIEHNE CyMMAapHBIX MTOKa3aTeaell HapylIeHHOCTH U
YCTOWYMBOCTH KOMIIOHEHTOB UX MPHUPOJHON OCHOBBHI K aHTPOIOTE€HHBIM BO3-
nerictBusM. OleHKa BBINOJHEHAa Ha OCHOBE COCTABJICHHOH JaHAmAadTHON
KapThl U BKJIIOYNJIA HECKOIBKO IMOCIEN0BATENBHBIX ITAIOB.

B xone mccnenoBaHus KOMIIOHEHTHI JIAHAMA(TOB OLEHUBAIUCH C IBYX
MO3UIMHI — UX NPUPOJHON YCTONYMBOCTH K aHTPOIIOTE€HHOMY BO3JEHCTBUIO U
HapyLIeHHOCTH (cTeneHu TpaHcopmamun). OmeHKa Mo KaXaoMy KPUTEPHIO
MIPOU3BOAMNACE B Oalllax B COOTBETCTBUHU C CHCTEMOH IMOKa3aTeneil, oTpa-
KEHHBIX B TaOJIHIIE.

ITox ycToitunBOCTBIO TaHAMA(PTOB K aHTPONOTEHHBIM Harpy3kaM HOHHU-
Majach CIIOCOOHOCTBIO OTAEIBHBIX €r0 KOMIIOHEHTOB M KOMIUIEKCA B LIEJIOM
COXpaHATh CTPYKTYpy, CBOWCTBAa W XapakTep (YyHKIMOHHPOBAHUS MpH
BHEIIHUX Bo3aeHcTBUAX. HapymeHHocTh nmpuHHManach Kak (QyHKOHS OT
YpOBHSL NpeoOpa30BaHHOCTU I'PYHTOBBIX BOJ, YPOBHS I€OXUMHYECKOrO 3a-
IPA3HEHHUS TOYB, YPOBHS AHTPONOr€HU3allUd PACTUTEIBHOIO IOKPOBA H
YPOBHS 3arpsiI3HEHUS] BOJOEMOB U BOAOTOKOB. IIpn 3TOM cyMMapHBIil oka3a-
Teldb YYUTHIBAI HE TOJbKO KOJUYECTBEHHBIE XapaKTEPUCTHKHU IMOKa3aTeleH,
HO U ux KonnyecTBo. CyMMapHOe 3Ha4eHHE pacCMaTPHUBAIIOCh KaK CpelHe-
B3BEMICHHOE 3HAUCHHUE (DYHKIINN.

B cOOTBeTCTBMHU ¢ MONYYCHHBIMH pe3yIbTaTaMH OBIIM BBIIEICHBI T'O-
poxckue maHAmAadTH ¢ OJAarONPHUATHBIM, OTPAHUYCHHO OJIarONpPHUATHBIM, He-
6JIarONPHUATHBIM U KpaifHe HeOJarompHUsITHBIM [e03K0JIOTHYE€CKUM COCTOSHU-
eMm. bonee 45 % teppuropun ropona xapakTepu3yeTcs HeOJarompHUITHBIM U
KpaifHe HeOJarompHUATHBIM TE0’KOJIOTHUYECKUM COCTOSHHUEM TOPOACKUX
nasqmadToB. JlaHHBIE BBIIENbl NPUYPOUYCHBI NPEUMYIIECTBEHHO K ICH-
TpaJbHOHI 4aCTU ropoAa, I0KHOI U CEBEPO-BOCTOYHON IPOMBIIIIEHHOHN 30HE,
a TaKKe 3araJHOMy HPOMBIIUIEHHOMY y3iy. JlanamadTel Oonbiiell 4acTu
TEPPUTOPUHU TOPOJa OTIMYAIOTCS OJIATONPUATHBIM M Or'paHHMYEHHO Oiaro-
MIPUATHBIM T'€03KOJOTHYECKHUM COCTOSHHEM. JTO OOBSCHSACTCS BBICOKOH yc-
TOMYHUBOCTBIO NPUPOAHON OCHOBBI, KOMIEHCUPYIOLIEH 3HAYUTENbHBIE Ha-
TPY3KH, B OJHOM CIIy4ae, 1 COOTHOIIEHUEM HE CTOJIb HHTEHCHBHBIX HATPYy30K
c Oosilee HU3KOW yCTOMYMBOCTBIO IIOHMEHHBIX, TEPPACHPOBAHHBIX M BTOPHY-
HO-BOJHOJICTHUKOBBIX TEPPUTOPHHA — B IPYTOM.
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Kpl/ITepI/II/I U MOKa3aTeJd re03K0JIOrnYeCcKoit OLICHKH J'laHZ[I.Ha(bTOB

I'pynna ¢dakro-
poB

Kpurepuit

ITokazarens

(DaKTOpLI CTaGI/IHI/BaHI/II/I OKOJIOTHYECKOI'0O COCTOSIHUS J'IaHHH_IanTOB

YcnoBus caMoouuilie-
HuUst aTMOChepsl

Hamnpasnenue npeo61aialomux BETPOB

I'eomop¢onoruueckue 0COGCHHOCTH Tep-
pUTOpHU

BenuyuHa Me30- 1 MMKPOLIEPOXOBATOCTU

CaHupyomniasi ¥ IIyMo3aIlluTHas croco0-
HOCTb 3€JICHBIX HaCXKJICHUI

BrnaronpustHOCTB KO-
JIOTO-HHXCHEPHO-
re0JOrHYECKUX YCII0-
BUH

Y CTOHYMBOCTh TPYHTOB

VYpoBeHb ITPYHTOBBIX BOJL

YacToTa 3aTOIUICHUS BO BPEMS MTABOAKOB U
MOJIOBOTU I

BocnpuuMyuBocTh
II0YB K T€OXUMHYE-
CKOMY 3arps3HEHHUIO

Twun nmous

MexaHUYeCKHil COCTaB MOYB

YcnoBus YBJIAXKHCHUS

Tlono)xeHre B TeOXUMUYECKOM J'IaHZ[IHaq)Te

YcToiYMBOCTE pacTu-
TEJILHOTO TIOKPOBa K
XUMUYECKOMY 3arpss-
HEHUIO

Tun ypbodurorneHosa

Bunogoii coctaB ypboduroneHo3oB

VCTOWYMBOCTD aK-
BalIbHBIX 9KOCHCTEM K
XUMHYECKOMY 3arpss-
HEHHIO

O6beM BojioeMa 1 CKOPOCTh BOJJOOOMEHA B
HEM

BoIHOCTB M CKOPOCTh TCUCHUSI PEKU

Munepanuzauus BoJ

3aMIeHHOCTh TPyH-
TOBBIX BOJI

MexaHU4YeCKH cOCTAaB MOKPOBHBIX OTJIO-
JKEHUH

VYPpoBeHb TPYHTOBBIX BOJ

BOOOCMOB U BOJAOTOKOB

E 2 YpoBens 3arpasHenns | VHICKC 3arps3HEHUs aTMOC(epbl
< B
a s = atMochepsl [ITymoBoe 3arpsi3HEHUE
o &g
£ 25
o = Harpy3ka Ha penbed, oka3biBaeMas onpe-
S O = VpoBeHs npeobpaszo-
SR JIeJICHHBIM THIIOM OpTaHU3al[uU TOPOJICKO-
g5 BaHHOCTH penbeda
ol ro IPOCTPaHCTBa
VYposenb npeobpaszo- Harpy3ska Ha rpyHTOBBIC BOJIbI, OKa3bIBae-
E BaHHOCTH TPYHTOBBIX | Masi OIpECICHHBIM TUIIOM OpraHU3aliH
g BOJX rOpPOJICKOT0 MPOCTPAHCTBA
(S YpoBeHb reoxuMuye-
9 ° KoadduumeHt cyMMapHOro 3arps3HeHUs
S E CKOT0 3arpsi3HCHHS
S = TSOKEIBIMH MeTalIaMu
<:§ < 104YB
s g
= YpoBeHb aHTpOMOre-
- CrerneHpb aHTPOTNIOTeHU3anuu ypoopuTo-
3 s HU3AIMU PACTHTEIILHO-
o = LeHO32
I ro NoKpoBa
5 %
OBEHb 3arpsi3HEHUS
S p p Wnupekc 3arps3HeHus BOJ
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Ilo pe3yjbTaTaM OLICHKU ObLIa COCTaBjICHA KapTa, XapaKTepusyromiasa
TCOOKOJIOIrNYCCKOC COCTOSAHNE I'OPOACKUX J'IaH,E[I_Ha(i)TOB r. Morunesa.

0.C. ¥Y3knux
MockoBckHii rocyiapcTBeHHbIH YyHUBepcuTeT uM. M. B. JlJomoHocoBa

YCTOMUYUBOCTD PA3JIMYHBIX TUIIOB NOYB K HE®@TSHOMY
3ATPA3HEHUIO

[IpoOnema AMArHOCTHKUA U HOPMHUPOBAHUsI COICpKaHUs He()TH U HedTe-
MIPOAYKTOB B MOYBAX, HECMOTPS HA CBOIO JJABHIOIO M HEM3MEHHYIO aKTyallbHOCTb,
BCe ellle Jayeka OT ONTHMAIBHOTO paspemenns. HopmupoBanue HedTenpoayk-
TOB 3aBHCHUT OT COYETAHUS MHOTHX (DAKTOPOB, TAKHX KaK THII, COCTaB U CBOICTBa
[I0OYB U TPYHTOB, KJIMMAaTHYECKUE YCIOBHUS, COCTaB HE(TENPOIYKTOB, THUI pac-
TUTEJIBHOCTH, THII 36MJIETIONIb30BaHMsl U Ip. OTH HOPMBI TOJDKHBI pa3ianyaThes B
3aBUCHMOCTH OT KJIMMATHYECKUX YCIIOBHH M THIIOB TOYBOOOpa3oBaHus. B cBsi3u
C 3TUM HEOOXOIUMO YCTAHOBUTH YPOBCHb KOHIICHTPAIMH HE(PTEHPOIYKTOB B
MOYBaxX M TPYHTAX, BBIIIE KOTOPOTO MTOYBA HE MOXKET caMa CIPaBUTHCS C 3arpsi3-
HEHHEM, T.€. KOTJa ¢ MOTCHIINAJ CaMOOYHIIeHUs He pabdoTaeT. CaMOOUYHIIICHHE
MTOYBHI MPEACTABISACT COOOH COBOKYIMHOCTh MPUPOIHBIX MPOIECCOB, HAPABJICH-
HBIX HAa YMEHBUICHHE COJEp)KaHUs B HEM 3arpA3HSAIOUIMX BEIECTB. Y CTOWYH-
BOCTbH TMOYB K Pa3iIMYHBIM BO3ACHCTBHUAM OMpEAETSICTCS UX CIOCOOHOCTHIO BO3-
BpaIIaThcsd K HOPMAJIBHOMY (DYHKIIHOHHPOBAHUIO W MPOTHBOCTOSATH PA3IHYHBIM
cTpeccam. Pa3Hbie mOYBBI 007a0at0T Pa3HOI YCTOWYUBOCTBIO K 3arpsA3HCHHIO
W, ClIe0BaTeIbHO, U3MEHEHHE WX CBOWCTB B OJWHAKOBOW CTEMEHH OyIeT
MIPOUCXOTUTH TIPU PA3NUYHOW KOHIEHTPAINN HEPTH.

Oco0yro BaXKHOCTB MPHOOPETAIOT BOIIPOCHI U3yUCHHUS BIUSAHASA HE(DTIHOTO
3arpsA3HEHUs] Ha €CTECTBEHHBI MOYBEHHBI MHKPOOOIIEHO3, CAMOOUYHIIAIOIIYIO
CIocOOHOCTh ¥ OMOJIOTHYECKYIO aKTHBHOCTD ITOYBKI JIJIsl pa3IMYHBIX TUTIOB ITOYB
u HepTel, 9To M SABUIIOCH IIETIhI0 HAIINX McceqoBaHui. TokcHdeckoe BIMSHIE
uccienyemMbix HeTell (MPKYyTCKOW M BaHKOPCKOIT) OIICHMBAlOCh HA OCHOBE
CpaBHEHHUsI JaHHBIX, MOJYYEHHBIX TIPH UCCIEOBAaHUU JEPHOBO-TIOA30JIUCTON
MMOYBHI ¥ YePHO3EMa THITHIHOTO.

B mouBeHHBIX 00pa3ax H3y4aluCh MOKA3aTeNH, XapaKTCPU3YIOLIHE
COCTOSIHUE MOYBEHHOH MHUKPOMIOPHI M MHTEHCUBHOCTH MPOIECCOB MHUKPOO-
HOH TpaHcopMmanuu psga OMOPHUIBHBIX IEMEHTOB — HCIOJIB30BAIUCH IIO-
TEHIIHANBHBIC ITOKa3aTel OHOIIOTHYSCKON aKTHBHOCTH IOYB: (PU3NOJIOTHYE-
ckue (amuccust CO,), MUKpoOHONIOrHYecKre (OMpeeiCcHne KOJIHYECTB Ha
pa3HBIX MHUTATENbHBIX CpeliaX, MyJIbTUCYOCTpaTHOE TECTHPOBAHUE), XUMHUUE-
ckne (neHuTpuduKanys, a30ThUKCAINA, METAHOTEHEe3) M ONpeesIeHne oCTa-
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TOYHOTO COJIEpXKaHUs He(PTENPOAYKTOB B MOYBaX M BOAAX METOJOM ra3o-
KHUJIKOCTHOH XpoMaTtorpaduu 1 MHPPaKpacHOH CEKTPOCKONUH.

Kak mokasanu pe3yiapTaTsl MyJIbTHCYOCTPAaTHOTO TECTUPOBAHUS, BHE-
ceHrne HedTH yBeIMUMBAEeT pa3HooOpasue OaKTEpHaIbHOTO KOMIUIEKCA IS
YepHO3eMHOMW 1MOYBHI, HO o0exHsAeT u 6e3 Toro Heboratoe cooOIIECTBO Aep-
HOBO-IIOA30JIMCTON MOYBBI. KpoMe TOro, cocTosiHie 4epHO3EMHOTr0 coool1Ie-
CTBa NPH 3arpA3HEHUN HE BBIXOAMT 3a TPAHUIIBI KUCTOIIEHHOTO», TOTA KakK
CHCTEMAa JIEPHOBO-TIO/I30JIMCTON MOYBHI IIPH BEICOKMX KOHICHTpanusAxX HedTn
HEoOpaTHUMO HapylaeTcsi. ITO CBUACTEIBCTBYET O TOM, YTO MUKPOOHBIH Iy
YyepHO3eMa MEHee JIErKO IOJBepraeTcs HepecTpoiike 3a cueT Oosee Oiaro-
MIPHUATHBIX CBOHCTB CaMOH MOYBEI, TTaBHBIM 00Pa3oM - COJEP>KaHHUS OpraHH-
YECKOT'o BEILECTBA.

OyHKIMs 00mied YHCICHHOCTH MHKPOOPraHM3MOB, TaK Has3bIBaecMas
MeTabonuueckas paboTa, yBelMYNBaIach OTHOCHUTEIBHO KOHTPOJHHOTO Ba-
pHaHTa A YepHO3EMHOT0 cooOliecTBa NP BHECEHUHM 3arps3Hurtens. O0b-
SICHSIETCSI 3TO TEM, YTO C J00aBICHHEM HOBOI'O OpraHMYecKoro cyocrpara —
HeQTH HapALy C OOBIYHOW TOYBEHHOW MHKPOQIIOPOH K €ro pas3iokKeHHUIo
MOJKJIIOYAIOTCSI PE3UCTCHTHBIE [0 CHUX IOpP YIJIEBOAOPOAOKHUCISIONINE OaK-
Tepuu. [ NepHOBO-TI0A30IMCTON MOYBHI HAaOI0AaeTCsl 0OpaTHAs KapTHHA —
CHIDKEHHE MeTa00In4eckoil paboTsl OTHOCUTEIBHO KOHTPOJIS IPU BHECECHUU
HedTH.

IIpn ompeneneHMM KOJNWYECTB MHUKPOOPTaHU3MOB HA pa3HBIX IIHTa-
TEJIBHBIX CPEAax POCT YUCIECHHOCTH COOOIIECTB AEPHOBO-IIOI30JIUCTHIX ITOYB
yTHeTajucs B Mpeaenax KoHHeHTpauuit 1-5 %, KoTopsle SABISAIOTCS B HALIUX
HUCCIICAOBAHUAX CpeﬂHeIIeﬁCTByIOHIPIMPI. OTH XKe KOHOCHTpAN ABJIAIOTCA
MEPEIOMHBIMHE [UII MHOTHX (YHKIHH, XapaKTepU3yIOIUX CAMOOYHIIA0-
LIy CIOCOOHOCTD MOYBHI.

Brino OTMCUYCHO, YTO HPKYTCKas He¢)TB nmoaxoauT Ay JAE€PHOBO-
TTO30JTUCTON TOYBBI OOJIBIIIE IO TOKCHYECKOMY THITY, HEKEIH 10 CyOCcTpart-
HOMY, TIOJIaBJIsisi MUKPOOHOE COOOIIECTBO B HCCIICOBAHHOM JMana3oHe KOH-
LneHTpauuid. BaHkopckas HedTb JIerko HCHoyib3yeTcs Kak cyOcrpar, naxe
yBeIMUYMBas 0Mopa3HOoOOpa3ne U yCTOWIMBOCTh COOOIIECTBA.

Jiist 94epHO3EeMHOTO MUKPOOHOTO COOOIECTBa Pa3IniMs MO THITy Hed-
TH OBUIN MEHee BBIPAKEHHBIE, OJHAKO TeHJCHIHMS coXpaHsercs. KpuTuaHbIM
JUIS 4YepHO3eMa I10 pe3yJibTaTaM dKCIEPUMEHTa 0Ka3anoch 5% 3arps3HeHue.

Buonoruyeckue nporeccsl B HATUBHBIX YCIOBHAX IJISI HCCICAYEMBIX TH-
IIOB TIOYB TaKKe OBUIM JOCTATOYHO PA3JIMYHbL: HAIpUMep, IOKa3aTelb ACHHT-
pudukanyy B GOHOBOH JEPHOBO-TIOA30JIMCTO MMOYBE B 3 pa3a HIDKE, YeM IOKa-
3aTesb YepHO3eMa; a a30TduKcanus, HaobopoT, B MEPBOi MoUBe B 2 pa3a O0Jb-
11e, 9eM BO BTOpoi. CTeneHb OTINYMs 3arpsA3HEHHON MOYBEI OT (JOHA YETKO 3a-
BUCHT OT THIA HEPTH.

Ha HavanbHBIX CTaAUAX HApPYIIEHHH 3KOCHCTEMbl MUKPOOHOE COOOIIECTBO
YaCcTO COXpaHseT CIHOCOOHOCTh COMPOTHUBILSITBCS OTPUIATEIBHOMY 3KOJIOTHYe-
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CKOMY BJIMSHHUIO, YTO BBIPAXKACTCSl B YBEIMYECHUH OMOXMMHYECKOI aKTHBHOCTH,
JbIxaHud u ap. Takas xapThHa HaOdrogagach B HAIIMX SKCIEPUMEHTaX, KOrjaa
YPOBEHb «IBIXaHUM» U a30T(HUKCAUHN 3HAYUTEIHFHO MOBBIIIAJICA 0] BIUSHUEM
BCEX HCcaeqyeMbIX 103 Hedru. OHaKO MpU AAJbHEHIIEM YCHICHHN TOKCHYe-
CKOTO IIpecca Ha MUKpOOHOE COOOMIECTBO HACTYMAET CICAYIOLINIT STall peakLin
Ha 3arpsi3HEHUe, KOTOPBIM BeIpaxxaeTcsd B MaJCHUU YPOBHS OHOJIOTHUYECKOIl ak-
THBHOCTH TTOYBBI HIKE KOHTPOJIBHOTO.

Yrto KacaeTcsi XMMHYECKHX IIOKa3aTeiell OMOJIOrMYecKOoi aKTHMBHOCTH
TIOYBBI, TO HEPTAHOE 3arpsi3HEHHE BBI3BIBAIIO CHIDKEHHE MOABMKHBIX (hOPM a30-
Ta, CHIDKEHHE PO HUTPUPHUIUPYIOUMX OaKTepHi, yBeTHUCHUE NEHUTPHU(UKa-
UK (32 cYeT M30BITKA OPTaHWKH, CIA0OIIETIOYHON PEaKIN Cpeibl U HU3KOTO
OBII).

OueHuBas JaHHBIE, IOTYYEHHbIE I MUKPOOHOIOTHUECKHX TT0Ka3aTeneil,
MOYKHO CIIeJIaTh BBIBOJ O TOM, YTO B JEPHOBO-IIOJ30JIMCTOMN ITOYBE JTOCTATOYHO
YETKO IPOCIIEKUBACTCS 3aBUCUMOCTb 103a-3(P(EeKT: NpH yBEIMYEHUH KOHIICH-
Tpauuu He(TH MPOHUCXOAUT YIHETEHHE OMOJOTHYECKHX IPOLECCOB IO HHTE-
rpanbHbIM TIokazatersiMm (MCT, azordukcanus, smuccust CO2, peHuTpudUKa-
s, MeTaHoreHes). B gepHo3eme HabIrOmaeTcst BCIBIIIKA OMOJIOTMYECKUX IIPO-
LIECCOB 110 MHTETPAIBLHBIM TTOKa3aTelsAM B 30He 1% HeTsAHOTrO 3arps3HeHus (Tie-
pexof; coolIecTBa U3 30HBI CTpecca B 30HY PE3UCTCHTHOCTH).

CpaBHUTENbHAs XapaKTEPUCTHKA OTBETHBIX PEaKIMi Ha 3arps3HEHHE Io-
3BOJIMJIA BBIICIHUTH ONPEACICHHBIC KOHICHTPAMN HEPTH ISl Ka)XKIOro TTOKa3a-
Telst OMOJIOTMYECKOH aKTHBHOCTH, KOTOPBIE XapaKTepH3YIOT HKCTPEMyMBI JaH-
HOTro mponecca. {11 MOHUTOPUHTA AEPHOBO-IIO30UCTON MOYBHI MpeAIaraeTcs
HCIIOJIF30BATh TaKNe TTOKa3aTeNn Kak a3oTdukcars, aenurpudukammo, MCT u
M3MEHEHNE KosmdyecTBa OakTepwid. JIIs KOHTPOJIS COCTOSHHS YEpPHO3EMHBIX
[IOYB IPE/UIaraeTcsi UCIOJb30BaTh ACHUTPU(DUKALINIO, YYET KolndecTBa Oakre-
puit, MCT u smuccuro CO,. HanMeHee 4yBCTBUTEIBHBIMH ITOKa3aTEIIIMH OKa3a-
JICh METAaHOTEHEe3 ¥ N3MEHEHHE KOJIMYECTBEHHOTO COCTaBa MUKPOMUIIETOB.

Ommpasicy Ha nosrydeHHble qanubie KX (ra3oxuIKocTHON XpomaTorpa-
¢un) 1 UK-criekTpockonuu, Mbl C/IeNlalii BBIBOJ O TOM, YTO MaKCHMalIbHOE KO-
JIMYECTBO HEPTEHNPOIYKTOB 00HAPYKUBAIOCH B 3aTPSI3HEHHBIX BAaHKOPCKOH Hed-
THIO JICPHOBO-TIO/I30JIMCTEIX II0YBAX, YTO CBSI3aHO C OOJNBIIEH BI3KOCTBIO H
IUIOTHOCTBIO HE()TH OTHOCHUTEINILHO JIETKO HCHapsieMod MPKyTCKoit HedTH U Go-
jee XyIIHMUA MUKPOOHOIOTHYECKIMHU YCIOBUSIMU JIEPHOBO-IIOA30IUCTHIX MTOYB
10 CPAaBHEHHIO C YEPHO3eMOM. Té€ e TCHICHINH OTMEUCHBI IIPH XUMUYECKOM
aHaJIN3e CIMBHBIX BoA. TakuMm 00pa3oM, JaHHBIC IO OCTATOYHOMY COAEPIKAHUIO
HeTenpOayKTOB B ITOYBAX, CIMBHBIX BOJAX, @ TAKXKE KOJIMYECTBO HCIIAPSEMBIX
(pakIiuii KOpPeITUPOBAIO ¢ JAHHBIMA MUKPOOHOJIOTMYECKOTO aHaIN3a.

JlaHHOE HCCIeZIOBaHME 10KA3allo, YTO B MOJEIBHOM SKCIIEPUMEHTE IPH
HedTe3arpsi3HeHNH MoKa3aTes OMOJIOrMYECKOl aKTHBHOCTH, a CI€A0BATEIBHO U
CKOPOCTb CaMOOYHILECHUsI He(Te3arps3HEHHbBIX I0YB, KOJMYECTBO OCTATOYHBIX
HEPTENPOIYKTOB B IKOCHCTEME 3aBHCAT OT CBOMCTB MCXOIHOM ITOYBHI, OT OCO-
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OeHHOCTEH 3arpAa3HUTEIIA (HHOTHOCTL, KUHETHUYCCKAsA BA3KOCTh, TEMIIEpATYpa 3a-
CTI)IBaHl/I}I) " 103 BHECCHUSA 3arpA3HUTEIIA. Hpezmar aCMBIC I1OKA3aTCJIn COCTOA-
HUA TMOYB MOKHO HCIIOJIB30BATH IPU OLCHKE BO3JICHCTBHS 3arpsA3HEHUA OKpY-
)KalOH.[efI Cpeabl He(bTLIO, npu 6I/IOMOHI/ITOpI/IH1"€ n 6I/IO,HI/IaFHOCTI/IK€ COCTOSAHUA
TOYB, IIPU IKOJIOTNYECKOM HOPMUPOBAHNU 3arpsA3HECHUS I1IOYB U T.1.

E.B. ®anuna
TynbCKull rocy1apCTBEHHbIN YHUBEPCUTET

BJIMAHUE YEJOBEYECKOI'O ®AKTOPA HA 9KOJIOI'MYECKYIO
BE3OITACHOCTbDb

Ha xadecTBeHHyI0 PabOTOCIIOCOOHOCTH 4YENOBEKA KaK HEOTHEMIIEMOTO
3B€Ha Ka)XKJOTo IpPEAIPUSATHS, OPTaHM3AlMU BIHAET psn ¢axkropoB. K HuM
MO’KHO OTHECTH YCIIOBHSA TPYJa, yPOBEHb 0OPa30BaHHOCTH, OTBIT U PAI IPYTHUX.
Taroke BaXHBIM (DaKTOPOM BBICOKOH pPabOTOCIIOCOOHOCTH SIBIISIETCS XOpOIlee
CaMOYyBCTBHE UYEJIOBEKA, €r0 HOPMAJIBHOE TICUXO(U3HOIOINIECKOe COCTOSIHUE,
yeMy B HEMaJIOl CTEIeHU CHOCO6CTByeT palluOHAJILHOC NUTAaHUEC, T.C. MOCTYII-
JICHUC C HI/IHICﬁ B OpTraHNU3M Y€JIOBEKA BCEX H606XO)II/IMI)IX MUKPO- 1 MaKpOdJic-
MeHTOB. [Inia MeeT NpUHIMNNANEHOE OTINYHE OT BCeX APYTrux (haKTopoB — B
Ipoliecce MUTaHWS OHa MPEeBpallaeTCss U3 BHEIIHEro BO BHYTPEHHHMI (axrop,
TEM caMbIM obOecreunBas HOpManbHOe (hYHKIIMOHHPOBAHHE BCEX CHCTEM Opra-
HU3Ma YeJOBeKa, €ro TPYyIOCHOCOOHOCTH, aJanTallii K BO3ACHCTBUIO pa3iny-
HBIX areHTOB BHEIIHEH Cpenbl, 1 B KOHEYHOM HTOT'€ MOXKHO CUHTATh, 4TO (hak-
TOp NUTAaHUA OKa3bIBACT OIPCACIIAONICE BJIIUAHUEC HA JJIUTCIBHOCTH KU3HU, A
TaK)Ke aKTUBHYI0 KadeCTBEHHYIO 0€30MacHyI0 NpodecCHOHANbHYIO NesTelNb-
HOCTH YeIJIOBEKa.

Henocrynnenue B opraHu3M BceX HEOOXOAMMBIX MHKPO- U MakKpoaJe-
MCHTOB B HCO6XOHI/IMI)IX KOJIMYECTBAX U COOTHOIICHUAX MPUBOJAUT K Hapylle-
HUIO PaBHOBECHs BHEIIHEN U BHYTPEHHEH Cpebl OpraHusMa U, Kak CIEeICTBUE,
TIPUBOAUT K PA3IMIHBIM 3a00JI€BaHMSAM, KOTOPBIC BEIYT K JUINTEINEHOMY U dac-
TOMY OTCYTCTBHIO KBIM(HIMPOBAHHOTO pabouero rnepcoHaia Ha CBOMX pabo-
YnuX MECTax, 4YTO CYIIECTBCHHO YXYAIIACT KAa4Y€CTBO IMPOMU3BOJACTBEHHBLIX MPO-
neccoB. Takxke camu 3a007€BaHMS U MX MOCIECICTBUS IPUBOIAT K YXYIIICHHUIO
9KOJIOTMYECKOH 0OCTAaHOBKHM B CBSI3M CO CHW)KEHHEM KadecTBa paboThl EpCOHA-
Ja ¥, KaK CJEACTBHE, BO3HUKHOBEHMIO BIHMSHHS YEJIOBEYECKOro (hakropa Ha
IIPOHM3BOICTBE.

Bo MHOrMX MpOMBIIIIEHHBIX MPONU3BOJCTBAX YEIOBEK—ONEPaTOp OBIT U
OCTaeTCs OCHOBHBIM 3BEHOM B CHCTEME «oleparop—MainHay. CoBpeMeHHbIH
OTaIl pa3sBUTUA MPOMBINUICHHOCTU, HECMOTPA Ha HMIMPOKOEC BHCAPCHUEC CUCTEM
ABTOMATHYCCKOI'O YIIPABJIICHUA U KOHTPOJIA, XapaKTEPU3YCTCA MOBBIIICHUEM PO-
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M YeIO0BeKa-oleparopa, KOTOpOMY MOpPYYaloT caMble OTBETCTBEHHBIE 3aJauil
ynpasieHus (MpUHATHA pemieHuil). CHCTeMBbl «4el0BeK—MallliHay», BKIHOYAIO-
e YeJIOBeKa—0NepaTopa U yIpaBisieMblil TEXHUYECKUI 00BEKT, UIMEIOT B PSIIe
ClTy4aeB IPEMMYIIECTBA MEPE] MOIMHOCThIO aBTOMATHYECKUMH CHCTEMaMH. Bbl-
COKasl HaJIe)KHOCTb, BO3MOXKHOCTh IPUHATHUS NMPABUIBHBIX PEIIeHUN B HENpen-
BUJICHHBIX CUTYallUsX, BO3MOXXHOCTh YCTPAaHEHHUS OTKa30B cpasy XKe Mocie UX
BO3HMKHOBEHHUS U JIPyTUE NMPEUMYLIECTBA SBISIOTCA XapaKTEPHBIMU CBOMICTBA-
MH Takux cucteM. OmepaTopoM MOKET OBITh HACTPOHIIUK cTankoB ¢ UITY, py-
KOBOJHTENb MPOU3BOJACTBA, IPOrPAMMHUCT, IKOHOMUCT (yMpaBlIeHHe MPOU3BOJI-
CTBOM 4epe3 (PMHAHCOBBIEC MOTOKU) U T.A. CHCTeMa «4eI0BEK—MaIlInHay 00bIYHO
BKITIOYa€T MHOXKECTBO JIEMEHTOB U MOACUCTEM, a TAKXKE Psii KOHTYPOB aBTOMa-
TUYECKOTO YIPABICHUS.

B3auMocBs3b oneparopa U TEXHOJIOTHUECKOT0 IpoLecca OCYLIECTBIAETCS
1m0 MHGOPMAMOHHBIM U WH(POPMAIOHHO-UCTIOHUTEIRHEIM KaHanaMm. Mudop-
Malysa O COCTOSHMM TEXHOJIOTMYECKOro Ipolecca MOCTYNaeT 4epe3 CUCTEMY
oTobpaxkeHHss UH(GOPMAIMK MM BOCIPHHUMAETCSI UM HEIOCPEICTBEHHO uepe3
3pHUTENbHBIC, CITyXOBbIE U Ipyrue perentopbl. COBOKYITHOCTh BCEX 3THUX CHUTHA-
JOB XapaKTepU3yeT NCHXO(U3HOIOTHIECKYI0 M IMONMOHAIBHYIO HAIPSDKEH-
HOCTb JIESTENBHOCTH OIEepaTopa.

[onmy4eHHast onepaTopoM HH(GOpPMAIMA OCTYHNAaeT B EHTPAIbHYIO HEPB-
HyI0 cHucTeMy, rae ¢dopmupyeTcs HHOOPMAIMOHHAS MOIETh YNPABISLEMOTrO
TEXHOJIOTHYECKOro mporuecca. I1o nHPpOpMAOHHO-ICIOIHUTEIBHEIM KaHAIaM
npeoOpazoBaHHass MHGOPMaNUs B BUJE YIPABILSIIOMINX CHIHAIOB MOAACTCS 4e-
pe3 CHCTEMY UCITIOJIHCHHSI KOMaHI.

KauectBo Bocmpusitus naHpopManuu ot ymnpasisemoro oosekra (YO), ee
nepepaboTKa M TIepefadya KOMaHI Ha OOBEKT OMNPENENIIOTCS ICHXO-
(M3HOJIOrNYECKUM COCTOSTHHEM (ITMTaHUEM U JPYTMMHU BHYTPEHHUMH M BHELI-
HUMH (aKTOpaMH), TOJTOTOBKON, HABBIKAMH OIIEPaTOpa M XapaKTepPOM BHINOJI-
HAEMBIX UM 33Jad, a TakkKe 0cOOCHHOCTAMU CBsi3m omeparopa U YO. Bee atn
(aKTOpBHI OKa3bIBAIOT BIMSHNE Ha HAJISKHOCTh CHCTEMBI «orieparop—y O».

Ha Hazie)KHOCTh TaKUX CHUCTEM BIIMSET, B YACTHOCTH, IICUXO(U3HOJIOrHYe-
CKO€ COCTOSIHHE OIlepaTopa, B GOPMUPOBAHUH KOTOPOT'O OTPOMHYIO POJIb UTpa-
€T MUTaHKe, TaK KaK OTCYTCTBHE B pallMOHE XOTS Obl OJJHOTO M3 HEOOXOAMMBIX
MHUKpPO- U MaKpO3JIE€MEHTOB BIHUSIET Ha KaueCTBO NMPUHATHSA PELICHUs OIepaTo-
poM. Hampumep, OTCYTCTBHE TTIOTAMHHOBON KHCIIOTHI NPHBOAUT K OBICTPOIt
YTOMIJIIEMOCTH, OTCyTcTBHE (hochopa CKasbIBacTCsi Ha OBICTPOTE HPUHATHSA
pelieHui u T.4.

YToMIII€eMOCTh OIlepaTopa Ha MPOU3BOJICTBE MOXKET IMPUBECTH K HEOI-
paBIaHHBIM PELICHUSM, TEXHOJIOTHYECKUM OIIMOKAaM M, KaK CIEACTBUE, K aBa-
pusiM, Opaxy.

Takum 006pa3om, paroOHAIILHOE IMTAHUE SIBISIETCS OHUM M3 (haKTOPOB,
OIpe/ICIIIONIMX KaK 3(P(HEeKTHBHOCTD, TaK U HaJEKHOCTh U OE30IaCHOCTh YeJIOo-
BEKO3aBHCHMBIX CHCTEM, CYIIECTBEHHO CHIDKACT YPOBEHb BIMSHUS YeJIOBeUe-
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CKOro (hakTopa Ha IPOU3BOJCTBE U COOTBETCTBEHHO IOHMKAET CTENEHb BO3-
HUKHOBEHHS YpE3BbIYAMHBIX CUTYyallMi, KaTacTpod U aBapuii, 4To GJIAarOTBOPHO
BJIMSET HA KOJIOTNYECKYI0 OOCTAaHOBKY B LIEJIOM.

H. B. ®upcosa

I'OY BIIO Boponesxckuii rocyaapCTBEHHbIH apXUTEKTYPHO-CTPOUTENbHBIIM
YHUBEPCUTET

HUCTOPUYECKAS TPAHC®OPMAIIUA ®YHKIUIA
1 3KOJOI'MYECKHUX IMPOBJIEM PEKH
HA YPBAHU3UPOBAHHOW TEPPUTOPUN
(Ha npumepe pexn BopoHe:x Ha TeppHTOPHH I'OPOJICKOI0 OKpyra
r. Bopone:xa)

YpbocucTeMbl HaxoIsATCA B TECHOM B3aMMOCBSI3M C IPHPOJHBIM JIAHI-
mapToM U QOPMHPYIOTCS TOJT BIHSHUEM OCOOCHHOCTEH TPUPOIHON Cpebl.
HccnenoBanue UCTOpUYECKOW TpaHCGHOPMAIMH PEYHOH CETH Ha TEPPUTOPUHU
roposaa HeoOXOAUMO AJIS YTOUHEHMS XapakTepa M JUHAMHUKH MPUPOAHBIX MPO-
I[ECCOB, IBONIOIHOHUPYIONINX O] BIMSHHEM aHTPOIOTEHHBIX (akropos. Mc-
CIIeZIOBaHNE NCTOPUYECKOW TpaHcopMarmu GpyHKIHN pexn BopoHex B mepu-
on ¢ XIII B. mo mau. XXI B. MoKa3ano, 4To HanOoIJIee MHOrOOOPa3HBIM OBLIO HC-
nosnb3oBaHue peku B nepuof ¢ XIII qo magama X VIII BB (Tabm. 1).

Peka ncmonp3oBanachk B Ka4eCTBE CYZOXOTHOTO MyTH, CIUIaBa jeca, Oblia
HCTOYHUKOM ITUTHEBOTO M XO3SIMCTBEHHOTO BOJIOCHAOXKeHUs. B pexe Boponexke
BOAWINCH LEHHBIE COpTa pBHIOBI, IIMPOKO IPAKTUKOBAIOCH XO3AHCTBEHHO-
OBITOBOE HCIIOJIB30BaHUE PEKU (CTHpKa Oenbd, kymanue) [1-3]. BrutoTe 10 KOH-
na XVII Beka peka BopoHex ciayxuia 000pOHUTENBHEIM pyOekoM It ropoa,
nanHas GyHKIms ucuepnana ceds Toapko B Havane X VIII Beka. Haumnas ¢ XIX
BeKa Hayall COKpaIlaThCsd MacIITaOHbIA CIUIaB Jieca, kK cepeguHe XX Beka OblLI
MpeKpalieH NoaHoCThI0. Ha mporskeHnn XX Beka MOCTENEHHO ObUTH yTpaue-
HBI U Apyrue QYHKIUH, 9TO OBIIO BBI3BAHO ITOSBICHHUEM LIEHTPAIM30BAHHOTO
BOAOCHAOXKEHHS M KaHAJIM3aluK, a TaK)Ke BCE YBEIMYUBAIOIIMMCS 3arpsi3HEHU-
eM, 3amiIeHueM U oOMmeneHueM peku. Ilocne Tpancopmarmu peku BopoHex B
BopoHexxckoe BOIOXpaHWIUIIE OCTANUCH TPH OCHOBHBIC (DYHKIHMHU: XO3SHCT-
BEHHOE BOJOCHAOXKCHHE, TOPOJICKast peKpeanust (KpaTKOBpEMEHHAst U JITHTEIb-
Hasl) ¥ yTUIN3aIMs TOPOACKHX cTOKOB. ITo Mepe 3arpsi3sHEHUs BOJbI CHU3MIIACh
U peKpeannoHHas pojb BOJOXpaHWININA. BomoxpaHuIuIe B rpaHUIax ropoja
CYIOXOJIHO, HO 3TO HE SBISIETCS OCHOBHOH (DYHKITHEH, TaK KaK CBSA3b C JIPYTH-
MU BOJHBIMU OOBEKTaMH 3aTPYAHCHA.
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Tab6ymua 1
Jlunamuika (hyHKIMOHAIIBHOTO HCIIOJIB30BAHus peKi BopoHex B meprox

¢ XIII mo XXI BB.
Xo3siicTBeHHbIE QYHKINHU pekr BopoHex B rpanumax r. Boponexa
= g \
Bpemennsie nepnoss 2 b5 2 [5) £ 3 5 =] = = =
5 g 5 o é 2 é = 5] 3= =
X 2 | 8¢ £e = v |C | BEE| 3
o m|l O a2 g o g T = < s 8= 3]
S| E| 05 = 5 o | 2| 2E8| =
SEl 8| &8¢ ) &3 s | al|l&ER8| 8
X5 | Ex 2 X ) E| 5| 2588 B n
>~ O| & = 8 S 3 O 5 > = o " 35 )
O=El/a|Ea X & Ca | ¥ |0 | ¥=xa|l»=s
XHI-XIV BB ++ | + + + ++ + |+
Hauano XVII B ++ | + + + ++ + |+
Komen XVII - magamo | ++ | + + + ++ + |+ +
XVIII B
Cepenuna XIX B + + + + + | + + ++
Cepenuna XX B + + + + + + ++ ++
C1972rno H. B.* + ++ + ++

+ + - ocHOBHas (yHKLHS
+ - BTOpOCTeNeHHasl (yHKIUS

*- ¢ 1972 r. p. BopoHes npeobpazosana B BopoHeKCKOe BOIOXPaHUITHILE

DKoJoruueckue npooIeMbl peKH Bceraa ObUTM TECHO CBsI3aHBI ¢ (DYHK-
OHMOHAJFHBIM HCIIONIB30BAaHUEM PEKH U ee OacceiiHa M XapaKTepH3yIoTCs Ha Ka-
JKJIOM UCTOPUYECKOM 3Tare cBoeil cnenupukoit (tadm. 2).

OpnHolt U3 ocTpemnx npobsaeM Ha MPOTSHKEHWH MHOTUX CTOJETUH ObLIO
CHIDKCHHE JIECHCTOCTH OEperoB peKH BCIECACTBHE MacIITaOHOH BBIPYOKH Jieca
JUTSE OBITOBBIX W XO3SIMCTBEHHBIX HYX . «3a 120 jer cymectBoBanus Boponexa
JI0 TIETPOBCKUX BPEMEH Jieca ObUTH (haKTHYCCKH CBEACHBI HA 25 BEpCT BBEPX I10
peke u Ha 50 BepcT Ha 3amaj a0 3agoHckay» [4, c.82]. Iletp 1 cBomM ykazoM o
3anpete BBIpYOKH JiecoB B 30He 100 kM oT Gompmux M 50 KM OT MaJbIX peK
MIPUOCTAaHOBIJI MacinTabHOe HCTpeOleHHe Jieca, TeM HE MEHee YMCHBIICHUE
IUIOIIAHU JIECOB MpoucXoamio 10 Hayana XX Beka [4]. U tonbko B XX Beke
CBEJICHHE JIECOB OBUIO HE TOJBKO IPHOCTAHOBICHO, HO M HAYAJIHCh PabOTHI IO
HCKYCCTBEHHOMY JIECOPa3BEICHHUIO.

OnHOW U3 IKOJIOTHIECKUX MPOOIIeM, COXPaHIBIINXCS M0 cepequHbl XIX
Beka, ObLTa MpobieMa 3acopeHHsl HaBO30M OacceliHa peKkH B JIETHEE BpeMs U
Jb/1a B 3UMHHH NTEPUOJ], YTO MPHUBOAMIO K OHOJIOTHYECKOMY 3arps3HEHHIO ped-
HOM Bogml. [Ipobiema ncueprana ceOst TOIBKO C Pa3BUTHEM aBTOMOOHMIM3ALINI
U OTKa30M OT T'y>)KeBOro TpaHcmopTa. CenbcKOX03sIiCTBEHHOE OCBOCHUE MpHJIe-
rarouux K ropoay TeppuTopuil B Kpae B cepeanne XIX Beka npuBeso K yBeu-
YEHUIO PACIaxaHHOCTH TEPPUTOPHI, OOMENCHHIO PEKH M COKPAIICHHIO CYIO-
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xoacTBa [3]. DTOT mpouecc 3aMeUIUICS TOJIBKO K Havaily-cepenuHe XX Beka.
O6menenue, B CBOIO 0Yepe/ib, BEI3BAIO CHIDKEHUE YPOBHS TPYHTOBBIX BOJI, IPH-
BEJIO K MOSIBJICHUIO MEJIKOBOIHBIX YYaCTKOB U (HOPMUPOBAHUIO TIPUPOIHBIX OUa-
roB Maysipu. B 1936 1. ObUTO IPUHATO PENICHUE O 3aTOIUICHUH TTOWMBI U CO3-
JTAHUU B TOPOJICKOM 4epTe OOIIMPHOI0 BOJOXPAHHIIMIIA, YTO TIOMOTaNI0 PEIIUTh
HE TOJIBKO XO3SIIICTBEHHBIE, HO U CAHUTapHO-TUrMeHnYecKkue 3anaun. Ocyect-
BJIEHHIO 3TOro IaHa nomemana Benukas OtedectBenHas Boitna, Boponex-
CKO€ BOJIOXPAHIJIHIIE OBLIO CO3aHO TOJBKO B 1972 rogy myTéM 3aperyiupoBa-
HUS cTOKa peku Boponexk. BogoxpaHunuine npenHa3Ha4anoch sl MPOMBIII-
JIEHHOTO BOAOCHAOXEeHHS TPEANPHUITHI TOpoja, MOJUBA CETbCKOXO3SIHCTBEH-
HBIX 3eMeJb, Pa3BUTHSA PEYHOTO TPAHCIOPTAa W OpraHU3alK pekpearnwu [5,6].
CTpOHTENBECTBO BOJOXPAHWIUINA HU3MEHHIO MOP(GOMETPUYCCKHE XapaKTepH-
CTHKH peKd BOpoHEe)k M 0Ka3alo akTHBHOE BIMsSHHE Ha (YHKIHMOHAIBHO-
IJJAHUPOBOYHYIO U apXUTEKTYPHO-TIPOCTPAHCTBEHHYIO OPTaHU3AIUIO0 TOpoJia B
LIEJIOM.

Ta6mmma 2
JlnHaMKKa 3KOJIOTHYECKUX MpobieM pekn BopoHex u ee Oacceiina B mepuoj
¢ XIII mo XXI BB
Okonoruyeckue mpoodiaemsl 6acceiina pexu Boponex
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= o ]
PpHOIBI 2E| 5|5 o | B 4| & & 8 5 o 9
5=| 28 SE 28|58 = |28 &
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S5 R | EQ|C | Q| Ex R &l &2 EF| 8
B ol |OC| O |Bo|OE|EE|O|IEE ME|H
XII-XIV BB + ++
Hauano XVII B + ++
Konen XVII - Ha- + ++ ++ +
yano XVIII B
Cepenuna XIX B + ||+ || | +
Cepemuna XX B | 4+ || | + |+
C 1972 r. mo H. B. + + | | |+

++- BLIpa)KCHHOC BO3JEICTBHE
+ - BosneiicTBue cpeiHeil HHTEHCUBHOCTH

[IpoBeneHHOE HCCIEIOBAaHNE MO3BOIMIIO BEIABUTD PsJl 3aKOHOMEPHOCTEH
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BIIMSTHHS KPYITHEHIIETo ropo/ia Ha TpaHc(hopManuio peqHoro bacceiHa:

1. Peunoii GaccelH ObUI UM OCTAaeTCd OCHOBHBIM 3JIEMEHTOM IPHPOJHOTO
Kapkaca, akTHBHO BIIMSIOIMM Ha ()yHKIHOHAJIBFHO-ITIAHUPOBOYHYIO OpraHu3a-
LIHIO TOpOJa.

2. Dxojoruueckue npodieMsl U cocTosiHue Oaccelina peku Boponex B rpa-
HUIIaX TOpoja MpeTeples 3HaYUTEeNIbHbIC U3MEHEHHUs, TeCHO CBSI3aHHBIE C Xa-
pakTepoM (YHKIMOHAIBHOIO HCIIOIb30BAHMUS FOPOJCKHX TEPPUTOPHHA U COLH-
AIbHO-3KOHOMHWYECKHM Pa3BUTHEM ropoia.

3. Poct ropoickux TeppuTOpHil ¥ yBeJIIMUCHUE OTPEOHOCTH B BOJooOecTIe-
YeHUH IPUBENN K HEOOXOIUMOCTH PETyIHpPOBAaHUS CTOKA, B Pe3ysbTaTe peka
Boponex B rpaHuiax ropoga TpanchopMmupoBagack B BopoHexckoe Bomoxpa-
HWJIMIIE C HOBBIMH MOP(OJIOTHYECKUMH U THUAPOJIOTHYECKUMH XapaKTEePUCTH-
KaMH.

4. Hcropuueckoe MHOrooOpa3ue GpyHKIMOHATIHHOTO HCIIOJIB30BaHUSI PEYHO-
ro OacceifHa HOCTENEHHO CY3HMJIOCH IO HECKOJNBbKHX (QyHKUIMHA. B Hacrosmee
BpeMs 11 BopoHEXCKOro BOAOXpaHWIIMIA MOXKHO BBIICIUTH JIBE OCHOBHBIC
(YHKIUH: XO3SHCTBEHHOE HMCIIOIB30BAHIE BOIBI M YTUIN3AIMS TOPOJICKUX CTO-
KOB.

5. I'maBHOW »KONOTHYECKOW TpoOiemMoii peku Boponex - BopoHexckoro
BOJIOXPaHIIHIIA B HACTOSIIIEEe BPeMs ABJIAETCA 3arps3HEHNE BOAHOM Cpebl, YTO
3HAYHUTEIHHO OCIIOKHSET €T0 X035 HCTBEHHOE U PEKPeainoHHOE HCIIOIh30BaHME.

Jlutepatypa
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T.A.XapueHko
CTaBponoasCKUN TOCYIapCTBEHHBIN arpapHbIif YHUBEPCUTET

AHTPOIIOTEHHBIE U3MEHEHUSA CTEITHOM PACTUTEJIbHOCTH
CTABPOIIOJIbA. MTPOBJEMA COXPAHEHMUSA
BUOPA3HOOBPA3HUsA

AKTHUBHas XO34HCTBEHHas NEATEIbHOCTD JTIOJEH CONpPOBOXKIAETCS YHHUU-
TOXKEHHUEM Ha OOLIMPHBIX IUIOMAAAX KOPEHHOIl pacTUTEIBHOCTH M POCTOM Ha-
pymeHHbsIX MecTooOuTanuid. s CraBpomoibs mpodiaeMa CHHAHTPOIU3ALNU
NIPUPOIHON (IIOPEI HE MEHEe aKTyallbHa, ITOCKOJbKY 3HA4YMTENIbHas 4acTb ee
TEepPUTOPHU aHTPOIIOTEHHO Npeodpa3oBaHa. CTaBpONOIbEe — OJUH U3 PETHOHOB
AKTUBHOT'O OCBOECHMS IPUPOIHBIX PECYPCOB — IOJIE3HBIX MCKONAEMBIX: CTPOU-
TEJILHOTO KaMHS$, TPaBHs, ECKa, IIIMHBI OTKPBITHIM U 3aKPBITHIM CIIOCOOaMM; Ta-
3a, HeTH U TepMaibHBIX BoA. CyIlecTBEHHBIM (paKTOpOM, MpeoOpa3yromuM
€CTECTBEHHBIH JTaHAmadT Kpast, ABJseTcs arpapHslid cekrop. Kpome toro Cras-
pOMOJIBE, B CHIIy BBITOJHOTO (DH3UKO-TeorpaduiecKoro mojokeHus: odmamaeT
Pa3BUTOM CETHIO OCHOBHBIX BHJIOB TpaHCIOpTa (XKEIEe3HOZOPOXKHOTO, IOCCEH-
Horo, TpyOompoBoaHoro). IlocneaHue paccmarpuBaloTcs HaMH Kak — OCOOBII
THI AHTPOIOTEHHO TPaHC(HOPMHUPOBAHHBIX TEPPUTOPHHA CO CIEIM(YUISCKIM
THAPOJIOTHYECKUM M THIPOXUMHYECKUM PEXHMaMH M MECTaMH HaHOOINbIICH
KOHLICHTPallU¥ BUJIOB Pa3IMYHOI0 reorpaduueckoro npoucxoxaeHus [1-4].

B 3710l CBS3M HEOOXOAMMO BCECTOPOHHE H3YUHThH JETpaJalliOHHBIC U
BOCCTAHOBUTEJbHBIE IIPOLECCH] B PACTUTEILHOCTH Ha HApYyLIEHHBIX TEPPUTOPU-
X W pa3paboTaTh HAyYHOOOOCHOBAaHHBIC TPHEMbI peKyibTHBanuu. Ha Hapy-
LICHHBIX TEPPUTOPUSAX OXKUBIIAIOTCA 3PO3HUOHHBIE IIPOLIECCHI, CYLIECTBEHHO
MOJPbIBasi KOPMOBYIO 0a3y MAacTOMIIHOTO XO3SHCTBA M aKTHBM3MPYS Ierpajaa-
IMOHHBIE TIPOIECCHl B PACTUTEIHHOCTH MyTeM MHUIIMAPOBAHUSA OYpPBSIHUCTBHIX
3apociell TaKMX COPHSKOB Kak: AMOpO3Ms MOJBIHHOJMCTHAsL, [ oper nTuumii,
JloHHUK nexapcTBEHHBINH, MeNKoNenecCHUK KaHaJCKuil, AHM3aHTa KpOBeJbHas,
ITactymbst cymka, Mamiuk aykoBuuHsblil, [Tacien komtoumid, Ilbipeii nonsyuuil.
ITogoOHBIE ovarm cpesoToYrMs CHHAHTPOMHON (DIIOPHI JHIIE yCyTyOIsIOT 00-
mee (PUTOCAaHUTAPHOE COCTOSHUE B HEIMOCPEICTBEHHOH OJIM30CTH OT HAceJeH-
HBIX IIyHKTOB. BMEIIATEILCTBO B CTENHBIE YKOCUCTEMbI YPEBATO IOAPLIBOM Ie-
HO(OH/A PEAKNX U NCUE3AI0INX BUA0B pacTenuid: Vpuc Huskuii, KoBbub Kpa-
cuseitinii, K. ykpaunckuii, [luon y3komucthelid, Tronenan penkka, T. bu-
Oepureiina, [Itunemneunnk Koxa, ruaumatel U apyrue. Takum oGpasom, Tex-
HOTECHHBIN (DaKTOp BHOCHT 3HAUMTEIbHBIC M3MEHCHHS B €CTECTBEHHBIC JKOCHU-
CTEMBI B TIpe/ieNax HapyIIeHUI.

Crnemyer OTMETHTb, 4YTO HaxOXIEHHE COOOLIECTB Ha  «COpPHO-
OypBSIHUCTOW» CTAJNK SIBJISIETCS CIEACTBUEM JNEHCTBUS LIENOro psija GpakTopos:
CUCTEMaTHYeCKON HAapyIMIaeMOCTH MECTOOOUTAaHWHA pacTeHWH, CTHXUUHOTO Xa-
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pakTepa 3aHOCa B HAPYIICHHBIA AKOTOI 3a4aTKOB ICHOMOMYIIIUA ¢ OrKaii-
LIMX OCTATKOB 30HAJBHOW cTermu. OTCI0Ja CTOXaCTHYHOCTh ()OPMUPOBAHUS Te-
HOQOHJA KaK MHOHEPHBIX, TaK W 3PENbIX PACTHTEIBHBIX COOOIIECTB. 3HAYH-
TEIBHYIO POJIb B TOPMOKEHHUH BOCCTAHOBUTEIILHOTO TIPOIIecca UrpactT u pakTop
KOHKYPEHITHH CO CTOPOHBI COPHOI paCTUTEIBHOCTH, B Cpeie KOTOPO HE MOTYT
BBDKHUTH OCOOU CTEMHBIX BUOB, CEMEHA KOTOPBIX MOTYT OBITH CIydyaifHO 3aHe-
CCHBI Ha cyOCTparT.

BriorHe 04YeBHIHO, YTO OCO3HAHWE JAHHOW CHTYAIMH SBISACTCS OCHOBOI
pa3paboTKH U UCIIONB30BAHUS HOBBIX HAYYHBIX METOJOB YCKOPCHHOI'O BOCCTa-
HOBJICHUS] OMOJIOTHYECKUX PECYPCOB Ha HApPYIIEHHBIX 3eMiisiX. biaromaps wc-
MOJIb30BaHUIO MeToJia arpocreneit, npemnoxeHroro J1.C. J[36100BbIM, BTOpHY-
HYI0 BOCCTAaHOBHUTEJIBHYIO CYKIIECCHIO MOXKHO YCKOPHUTH B JIECATKU Pa3,BMECTO
100 neT mpu caMOBOCCTaHOBJICHUH [2].

Jlureparypa
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O6uopazHooOpasusa: Marepuaibl MeX/IyHapOJHOH HAy4HO-NPAKTHYECKON KOH(epeHIuu, 1o-
cesmienHon 10-metn ['ocymapcTBeHHOTO MPUPOIHOTO 3amoBeaHnKa «PocToBckuity, 26-28 an-
peinst 2006r.- Poctos v//1: M3n-Bo Poct. YH-Ta, 2006.- C.40-46.

3.KykcoBa, M.A. [Iporieccbl BOCCTAaHOBICHUS PAaCTHTEIBHOCTH Ha TEXHOT€HHO-HAPYIIIEHHBIX

TePPUTOPUSIX: NpodiieMa coxpaHeHus OuopaszHooOpasus / M.A. Kykcosa // Poib ocobo oxpa-
HSEMBIX HPUPOIHBIX TEPPUTOPHUIl B COXpaHEHHH OHOPa3HOOOpA3Ws: MaTEPHAIbl MEKIyHAp.
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[Tpo6aembl 5k0I0rMYecKoil 6e30MacHOCTH M COXPAaHEHHE NPUPOAHO-PECYPCHOrO IMOTEHIHA-
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M.A. XpycrajeBa

MockoBckuil rocy1apcTBeHHbIH yHHUBEpcuTeT UM. M.B. JlomoHOCOBa

9KOJIOTO-TEOXUMHNYECKUE NPOBJIEMBI PA3JIMYHBIX CPEJ
rOPOACKHUX JJAHAINA®TOB U UX PEABUJINTAIIUA

I/I3yqu1/1e OKOJOTO-TCOXUMHNYECKOTO COCTOSAHUA Pa3JIMYHBIX CPEIa I'o-
POACKHUX HaHI[HIa(l)TOB n ux pea6I/IHI/ITaHI/I${ OTHOCATCA K BECbMa aKTYyaJIbHBIM
HpO6J’IeMaM COBpPEMCHHOCTH. I/ICCJ'ICZ[OBaHI/Iﬂ MIpOBOAUIIUCH B MocKkOBCKOM
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peruoHe, pacHoi0OKEHHOM B IOJ30HE XBOHHO-IIHPOKOIHCTBEHHBIX JIECOB C
JE€PHOBO-NIOA30JUCTBIMU TOUBAMHU PA3IUYHON CTENEHHU OMOA30IUBAHUS.

OKOJOro-reOXMMHYECKOe H3yUYeHHEe TOCTYIJICHHUS, WHTECHCHBHOCTHU
BO3IICHCTBUSA, MMyTeH MHUTPALMHA W aKKyMYJISIUH 3JIEMEHTOB, BBIABICHUE HC-
TOYHHKOB 3arpsA3HCHUS XapaKTePU3YET COCTOSIHIE Cpell OOMTAHUS YCIOBEKA.

3arps3HeHHe KOMIOHEHTOB JaHAmAadTa B ropojie 3aBUCUT OT KOJIUYe-
CTBa aBTOMAIIMH, pacIpeleNeHNus aBTOMAaTrUCTpaliel, HaIWM4ds KPYITHBIX
MPOMBIIUICHHBIX TPEIIPUATAN B YepTe TOpoJa, 3aCTPOUKH, BETPOBHIX MOTO-
KOB, KOJMYECTBA TUIOMIACH 3eJICHBIX HACAXKICHUN, ypOaHU3AIMH H JIP.

B skomnoruueckoil oreHKe TOpoAOB BEIHKa POJIb a3palbHONH MHUTPaIHH
XUMHYECKHX 3JeMEHTOB. [lepBoe MecTo B Hell 3aHMMAlOT BBEIOPOCH aBTO-
TpaHCIopTa (KOTOPOTO TOJBKO B MOCKBE HacUUTHIBACTCS A0 4 MITH. aBTOMa-
IIMH ¥ 1pu Hebosbmoit — 13-15 kM/4 cKOpocTH HX BBIOPOCHI COCTABIISIOT
900 TrIC/T, 9TO paBHO 90% B TOX), B KOTOPBIX COIEPKHUTCS OOJee ABYXCOT
aneMeHToB. Jlanee UAyT BEIOPOCH aBTO3AaNPABOYHBIX CTAHIHA (UX TI0 TOPOIY
cBbime 850); BEIOPOCH U3 TOMOK-KOTENBHBIX (B MOCKBE WX HACUUTHIBACTCS
6omee 1000), TOLL (B cronume pabortaeT 14); MPOMBIIIICHHBIX MPEITPUATHHA
(1x — 4 TBIC. B 71 IPOMBIIUIEHHO}! 30HE); TEIUIOBBIX CTAaHIHI (63).

B cBa3um ¢ aBTOMOOWNM3anmed, WHAyCTpHaTu3anuel, ypOaHH3aIuen
MIPOUCXOJUT CHJIBHOE aHTPOIOTEeHHOE BO3JEeHCTBHE Ha KOMIIOHEHTHI JIAH[-
madTa. HTEHCMBHAS M MHOTOTpaHHAs AESTEIBbHOCTH YeJIOBEKAa B ropojax
3a9acTyi0 MPUBOANT K HEOOPAaTUMBIM M3MEHEHHSIM KOMIIOHEHTOB JaHAMIAad-
TOB.

Tak, mpu CXKHUTraHUU STUIMPOBAHHOTO OEH3MHA M3 BBIXJIOIIOB aBTOMa-
IOIMH B aTMOC(epy MOCTyImaeT KaHIEPOreH — CBHHEI, KOTOPHIH ¢ TBEPIBIMH
YaCTHIIAMH BO3AYIIHBIX a3p030Jieil aKTHBHO MOTJOMIACTCS PacTUTEIBHO-
CTBIO, HUCIBITHIBAIOINIEH TEXHOTeHHBINH mpecc. CBUHEN HAKaIJIUBAeTCs B MOY-
Bax B CBA3M cO ci1aboil BOJHOW MHUTpaIfel, a U3 HUX MOCTYIAeT B PACTCHHUS
MIPUPOJHBIX W aHTPOIIOTCHHBIX JaHAMA(GTOB W MO OHOIOTHYECKUM IIETISIM, B
TOM YHCIIC U NPHU JBIXaHUH YEeJIOBEKa, — B €r0 OPTaHU3M, BBI3BIBAsS POCT KO-
JIM4YeCTBA pa3IUYHBIX 3a001eBaHUM, B TOM uucie u oHkojgormdeckux. 30 %
3a00JIeBaHM JI0JIel B Topoje 00yCIOBIEHO HEYIOBIETBOPUTENHHOM IKOIIO-
TUYeCcKOl 00CTaHOBKOA.

Buusitor Ha aTMocdepy OKHUCIBI yriiepoja, MOCTYMANUE B HEe MpH
HEIOJIHOM CTOPaHMH YIJIEPOIUCTHIX BELIECTB U3 BBIXJIONOB aBTOTPAHCIIOPTA,
TOL, mpombIluIeHHBIX npeanpusTuii. KoHIeHTpanuu OBYOKHCH YIJeponaa
(CO,) B ropoae npesbimany B 2-6 pas I1JIK. Okucnos azota (NO,, NO) ObI-
70 B atMocdepe B 1-2 paza OGonbliie HOPMBL. B nmeprnos oTONUTEIbHOTO Ce30-
Ha 3UMOM IIPU CTOPAHHUU CepOCOJEepIKaIlero TOMINBA B aTMocdepy MocTymna-
IOT OKHCIBI Cepbl, KOTOPBIE TIPH COSAMHEHUHU C BOIOH 00pa3yloT CEpHYIO KH-
CJIOTY, KOTOpast TpaHC(HOPMHUPYET COCTAB CHETOBBIX BOJ MyTEM ITOIKUCICHHUS
U crocoOcTByeT 00pa3oBaHMio B mouBax nourrotantoB (Cu, Zn, Cr, Pb, Hg).
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3arps3HeHue JaHAMa@TOB BBEIOpOocaMH W3 TPYO MPOMBINUICHHBIX
NpeIIpUsITUNA TPOUCXOAUT B pa3HbIX 4acTsaX MockBel. KpymHbIX mpeampu-
ATHN TONBKO B IeHTpe Ooisiee 3 Thic. OHU 37€Ch CO3AAaHBI JaBHO, B CEpeIHE
X1X Beka (6osee 100-150 mer Hazam). [l ynydnieHUs SKOJOTHH, KPOME
OYMCTKH BBIOPOCOB, YacTh BpeAHBIX NpeanpusaTuil 1o 2020 r. miaHupyior
BBIBECTH 3a TIpefenbl ropoaa. HacTopakuBaeT 3KOJIOTOB CYIIECTBOBaHHE B
Mockse 11 aToMHbIX peakTopoB. IlepBblii B MHUpe NEHCTBYIOMIUA PEaKTOP
Opu1 3amymieH npu KypuaToBckoMm mHCTHTYTEe B aekadpe 1946 r. Crenyer
OTMETHTE, 4TO ¢ 1918 mo 1961 rr. B Mockse u [1oaMOCKOBBE OBLIO CO3JaHO
U paboTano 8 BOCHHO-XUMUYECKHUX (TIOJTUTOHOB) ISl pa3paboTKu, TPOU3BO/-
CTBa, UCHBITAaHUSA W 3aXOPOHEHHs OTpaBisromux BemecTs (OB), comepxa-
IIMX MBIOIBSK, BETHYUHBI KoTOoporo npesbimand 1000 mr/kr. OgHEM U3 HUX
6bu1 Ky3bMUHCKHH Jiec, T/1e JII0M U B HACTOsIIEE BpeMsl COOMPAIOT AroJbl U
T'pHUOHI.

VYXyOmawoT 5KOJOTHIO B JaHAMAa(Tax TOPOIOB W pa3iIMYHEIC CTOKH,
MIPOTUBOTOJIOJNCIHBIC PEareHThl, KOTAa B ropojae BeimagaeT 6omee 100 miH.
M’ CHEra, H OH HOYBIO C TOPOJCKHX JABOPOB MOCTyMaeT Ha 143 (1aHHBIE 3KO-
JIOTHYECKOW MHITUINH) MOOIIIBHBIX CHETOIIJIaBUTENBHBIX (00bEeM repMeTnde-
ckoro GyHkepa paBeH 5 M° Tanoit Boasl) myHkta (MCIIII) 15 mepepaboTKi.
O6mas npousBoautenbHocts MCIIII (saBaps 2009 1.) cocTaBuser 86,8 Thic
kM° cHera B cyTku. C Tanoif BOJOH B KaHATH3ALMIO MONAAAET OKOIO 13 ThiC.
T MPOTHBOTOJIOJNEIHBIX peareHToB. ['yOUT nepeBbs comsHas cMmech (B 2009 T
ona npexncrasieHa CaCly), koTopasi, BeUIeTas M3-IOJ KOJEC aBTOMAIIWH Ha
6oJbIINEe PACCTOSHUSA, OCEaeT Ha BETBIX ACPEBbEB, CIKUTAs UX MOUYKU.

JUts ynydimeHus 3KOJIOTHH B TOPOJE CYIIECTBYET pa3BUTasl KaHAIH3a-
LIMOHHAS CETh, MepBas ouepellb KOTOpoil moctpoeHa eme B 1898 r npu rpa-
noHavaibHuke H. AuekceeBe. 3arpsi3HsIOT JaHAMA(PTH WIOBBIE OCAAKH OT
MPOMBINIUICHHBIX U KaHAIW3AI[MOHHBIX CTOKOB, HakorjeHHbie ¢ 1903 r Ha
JroGepenkux a’spanuoHHBIX momssx. CucTeMa KaHaIH3anuu (BOJTOOTBEICHNS)
BKJIIOYAET CBBIIIE 7,5 TBHIC. KM ceTeil, 139 HacoCHBIX cTaHIUK, 4 KOMILIEKCA
ounctHelx coopyxeHuil (KypssHosckuii, JlroOeperkuil, 3eneHorpaackui,
IOxH0-ByTOBCKUIT) ¢ 00MIEH TPOU3BOAUTENBHOCTRIO 6,345 MIIH. M’ B CYTKH.
B Hacrosmee BpeMs IPOBOAAT MEPOIPHATHS 110 JIUKBUIAINA STHX OCAIKOB.

DKOJOrUYecKre MpoOIeMbl MPOMBIIIJICHHBIX TOPOJOB OTYACTH pelIaeT
sKosoruueckast reoxumus. OgHa U3 TIaBHBIX MPoOIeM TropooB — ypOaHu-
3anmsi, KoTopas oOyCIIOBIMBAET COCTOSHHE KIMMATa, IOCTYIICHHE TEXHO-
TCHHBIX MPUMECEH, OTXO0B PAa3IUYHBIX IPOU3BOJICTB U Ap. B ropoxae mior-
HOCTb HaceneHus coctapisieT 200 yenoBeK Ha TeKTap, 4YTO MOKHO CPaBHUTH
¢ nepenaceneHHbM Kutaem. B pesynbrare 13 MIH. 4eIOBEK MPOU3BOJAT MY-
cop u Ooispnire 00BEMBI Pa3IUYHBIX OTXOIOB, KOTOPHIE HAI0 YTHIH3HPO-
BaTb. B Mockge, o ohuIInaNbHBIM JaHHBIM, €XKETOJTHO KaXKIBIH KUTEIb BbI-
6paceiBaer 300 xr TBepasix ObITOBBIX (THO), a Bce HaceneHne — 3 MIH. T
Mycopa u ciauBaeT B kanamuzanuioo 1400000 i rps3HOi# Boasl. beiTOBBIE CTO-
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ku oborameHsl Gocdopom n nereprenTamMu. Jnst yinydmeHust S3KOJOTHH pas-
paborana mporpamma «Yucrtas Boga Mockse» Ha nepuox 2009-2011 rr.
OTMedeHo, UYTO MPH YCTaHOBKE CYETUNKOB MOTpebsIeHne BOABI Ha 1 desoBeka
yMmeHsbmaercs ¢ 492 no 280 1.

Jis yTUIM3alMKA OTXOJOB BEAETCS CTPOUTENHCTBO COBPEMEHHBIX MY-
COpPOCIKUTATEIbHBIX 3aBOJOB OOJBIION MOIIHOCTH U OTBEYAIOIUX TpebdoBa-
HUSIM MEXAyHapOIOHBIX cTaHAapToB. IlocTpoeHo 3 3aBoxa, mpuOaBsIT K HUM
euie 6. 3arpsi3HeHHas 30Ha pacnosiokeHa B 20-30 kM OT OpeanpusiTus, 4To
MOJKET CII0COOCTBOBATH POCTY YHCIJIA PAKOBBIX OOJIBHBIX.

Bpenut 310poBbI0 aKycTHUECKHH ImyM c mokasanusmu 60 nb (mpu
HOpMe 55 nb), KOTOphIl B CTOJIUIIE UCTIBITHIBACT OoJiee 3 MITH. JKHTeNeh. 3a-
KOHOM 3alpelleHo LyMeTh B HOUHOE BpeMs (¢ 22 10 6 4 yTpa).

CoBpeMeHHOE COCTOSIHUE M0YB B ropoje GOpMHUpPYeETCs MO BIUSHUEM
IPagOCTPOUTENHCTBA, HHIYCTPHAIN3ANN, HHTCHCUBHOHN ypOaHU3anu, Mpu-
4YeM, MOCJIEAHSAS BOBIEKACT B TI00albHYI0 MHUIPALHIO B TOPOJE U BO BCEM
peTHOHE NPaKTHYECKH BCE 3JIEMEHTHI NepHoanYecKoil cucremsl. M3 91 me-
Tamia B npupone 81 oOHapykeH B opraHuzme uenoBeka. 15 u3 mux (Cu, Y,
Fe, Mo, Co, Zn, Ni, V, Se, Mn, As, F, Si, Li) xu3HeHHO HEOOX0IUMEI. B pe-
3yJNbTaTe aHTPOIIOTCHHOM AEATEILHOCTH, KOTOpas mpeodianaeT HaJ NPUPOA-
HOU, (GOPMUPYIOTCA MPUPOIHO-TEXHOTCHHBIE TOYBBI: ypOAHO3EMBI, KyJIbTY-
po3emsl, HHAycTpu3eMsbl. [Iponcxoant noamenagynBanue mouB (pHyop. — 10
8,5), yMeHbIIEHHE OpPraHWYECKOrO BEIIECTBA B TyMYCOBOM T'OPH3OHTE,
yXyauieHue (GU3NKO-XMMUYECKHX CBOWCTB, 3aCOJICHHE, IEpeyIIOTHCHHE
KOPHEOOHTAaeMoro o4, 3axjJamiIeHue, noaromniaenue. [lousa — ancopOeHT u
HelTpanu3atop (caHWTapHas (YHKIHSA), YTO HNPUBOOUT K CHIDKCHHIO TOK-
CHYHOCTH DAa3JINYHBIX XHMHYECKHX COCOUHEHUI 3a cueT ee Oy(depHBIX
cBoifctB. IlouBa — reoxummuueckuil 6apoep. Ee HeoOXoauMo OXpaHATh OT
paspyuieHus u aerpaganuu. ['opojckas modyBa CIocoOHa K CaMOBOCCTaHOB-
JICHUIO, a 3HAYNT, U K yIIYYIICHIIO 3KOJOTHICCKUX (DYHKIINH.

st 0310pOBIICHUS 3KOJIOTMYeCKOH OOCTaHOBKM B JaHImadTax ropo-
JOB HEOOXO0AMMO co3AaBaTh Ouoreoxumudeckue OGaprepsl. I'maBa gemapra-
MEHTa MPHUPOJOIOIB30BAHUSA U OXPAHBI OKpY’Kaomed cpeasl M3puu . Mo-
ckBbl JI. Boumn (aBryct 2008 r.) mpOTHO3HpYET yBENHYCHHE KOJIMYECTBA
OOIIT co 111 mo 300.

Wtak, BaXXHO OPraHU30BBIBATH CHUCTEMBI PEXUMHOI'O MOHHUTOPHUHTA,
BKJIIOYAOIINE NPENIOTBPAIEHIE, 0CIa0lIeHIE JalbHEHIETro 3arpa3HEHUs de-
JIOBEKOM I'OPOACKHX JaHIAadTOB, 00ECIEUYNBAIOIIETO 3aIUTY HACEICHUS OT
HEeOJIaronpHusATHEIX 3KOJOr0-TeOXMMHYECKHX MOCIENCTBHHA, CIIOCOOCTBYS pa-
IHOHAJIBHOMY HCIOJIB30BAHMIO JIAHAMA(PTOB MPU NMPOESKTHPOBAHHUH, I'pajo-
CTPOUTENBCTBE U pa3pabOTKe MPUPOIOOXPAHHBIX MEPOIPUATHH.
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AM. IIBeTkoBa, A.I'. 3a6amTa
MOoOCKOBCKHH TOCYIapCTBEHHBIN YHHBEPCUTET NPUKIATHON OMOTEXHOIOTHH

CO3JAHUE ®YHKIIMOHAJIBHBIX MPOAYKTOB IIUTAHUA
HA OCHOBE MSICA UHJIEMKH

[MorpeGHOCTH B muIIe — W3BeUHas MOTPEOHOCTH Beero xuBoro. OxHa-
KO HayKa O MMTAaHHH HE eCTh Ha0Op ()pa3 M HaBCeTJa YCTAHOBJIECHHBIX MCTHH.
dusnonornyeckrue NOTPeOHOCTH YeI0BeKa B OCHOBHBIX IMHUINEBHIX BEIIECTBAX
U SHEPruM M3MEHSIOTCS BMECTE C YCIOBHSIMH TpyJa W ObiTa. He ocratorcs
HEM3MEHHBIMH Ha0Op M KayecTBO NMPOJOBOJILCTBEHHOTO CHIPhS M IMPOAYKTOB
MUTaHUS, TEXHOJIOTHYECKHE MPHUEMBI X MepepabOTKH U XPaHEHHUs, CyIIecT-
BEHHO BJIMSIOLME HAa XUMMUYECKUN COCTAaB M IUUIEBYIO LIEGHHOCTh 3THX IPO-
JYKTOB.

W ot Toro, B Kakoil CTENEHU CHELMAIUCTHl MUIIEBON IPOMBIIIIEHHO-
CTH, 3aHATHIE Pa3paboTKOil, MPOM3BOACTBOM M MPOJBMKCHHEM Ha PBIHKE
MIPOAYKTOB THTAHHA, YYUTHIBAIOT MEIHKO-OMOIIOTHYECKHE TpPeOOBaHUS H
JOCTUXEHHSI COBPEMEHHOW HayKU O MHUTAHUU, B HEMAJNON CTEIEHH 3aBUCHUT,
CMOXeT JIM nuTaHue 3(p(GEKTUBHO BBIIOJIHUTH CBOIO 3aLIUTHYIO, 0310pPOBH-
TeIbHYI0 (QYHKIHIO B HamieM OBICTPO MEHSIOIMEMCS MUPE.

Octpast He0OXOIMMOCTH MOBBIIMICHHUS aJalNTalMOHHOTO IOTCHIHANA
yenoBeka, 0OyclOBlICHHAs Bce 0ojiee arpeCCHUBHBIM BO3JEHCTBHEM KakK 9KO-
JOTHYECKHUX, TaK M COLUATBHO-?’KOHOMHUYECKUX (PaKTOpPOB, BBI3BIBAET IIO-
TpeOHOCTh B CO3JaHMM TNPOSYKTOB NMUTAHHS HOBOT'O IOKOJIEHHUS, KOTOpPBIE
JOJDKHBL HE TOJIBKO OOecrednBaTh OPraHW3M HEOOXOIUMBIMH JUIS POCTa,
pa3BUTUA U AKTUBHOM JXKU3HEACATEIBHOCTH BEILECTBAMHU, HO U CTUMYJIHPO-
BaTh €ro 3aIuTHBIE QYHKITUH.

B cBa3m ¢ 3THM  oOYeBHIHA  I€JIECOOOPA3HOCTh  Pa3BUTHSA
JTUHUU QYyHKIMOHAJIBHBIX IIPOJYKTOB IMUTAHUS, COAEPKAIIUX HYTPUCHTHI Ha-
NIPaBIEHHOIO JEUCTBUS, AJI1 KOPPUIMPOBAHHOIO IUTAaHUSA C Y4ETOM KOH-
KPeTHBIX TOKa3aHWH NpPH Pa3iIMYHBIX COCTOSHHUAX M 3a0oneBaHUsAX. DyHK-
LUOHAIIBHOE MUTaHHE MOMOraeT KOPPEKTUPOBATh CIOKHBIE MEXaHU3MBI Ha-
pylIeHuss GMOXUMHUYECKHUX aJanTallui 1 BHOCUTh B AUETUUYECKUN PaIlMOH KO-
JINYECTBEHHBIEC U KAaUECTBEHHBIE U3MEHEHMS OTEIbHBIX €r0 KOMIIOHEHTOB.

Baxueilimas npo6iemMa B 001acTH NMUTaHUA HE TONBKO Pa3BUBAFOIIMX-
Csl, HO M Pa3BHUTHIX CTPAaH — IIMPOKOE paclpocTpaHeHHE AedUIMTa MHUKPO-
HYTPUEHTOB: BUTAMMHOB ¥ MHUHEPAJIbHBIX BELIECTB. BUTaMUHBI OTHOCATCS K
HE3aMEHHMBIM BeIeCTBaM MHIIN W (YHKIHOHAIBHBIM HHTpenueHTam. OHHU
a0COJIIOTHO HEOOXOOMMBI AN HOPMAJIBHOTO OCYIIECTBICHHS OOMEHa Be-
LIIECTB, HAJIE)KHOTO 00ECIIeYeHHS BCEX HKU3HEHHBIX (DYHKIUH.

PesyneraTtsel obcnenoBanuit MHCcTHTYTOM nuTanus Poccuiickoil Axka-
JEMUU MEJUIUHCKUX HAayK CBUAETEJBCTBYIOT O KpaliHE HEAOCTaTOYHOM IIO-
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TpeOJICHIN BUTAMHUHOB W PsJla MHHEPAIbHBIX BENICCTB y 3HAYUTEIBHON Yac-
TH HaceneHus Poccum.

Ocob6eHHO HeOIaronosy4Ho o0CTOUT neno ¢ ButamuHoMm C, HegocTa-
TOK KOTOPOT0, IT0 000OIIEHHBIM JaHHBIM, BhIsABIsAeTCS ¥ 80-90 % obcnemye-
MBIX JIFOJIeH, a TiyOuHa aedunura gocturaer 50-80 %. Jeduuur Butamuna
C sBnsercs B HacTosulee Bpems Hanbojee paclpOCTpaHEHHBIM U OJHOBpE-
MEHHO HamboJiee OIACHBIM /IS 3I0POBbS OTKIOHEHHWEM HUTAHHS OT PaIfo-
HaJbHBIX, (U3HOIOTHICCKH 0OOCHOBAHHBIX HOPM.

Henocratounoe mnoTpeOieHHEe BHTAMHUHOB HAHOCUT CYIIECTBEHHBIN
yiiep0 3M0pOBBIO: CHUXAET (U3MUECKYI0 M YMCTBEHHYIO pabOTOCIOCO0-
HOCTH, CONIPOTHBISIEMOCTh DPA3JIMYHBIM 3a00JEBaHUAM, YCHIMBAET OTpPHUIIA-
TEJIbHOE BO3JICHCTBHE Ha OPTaHU3M HEOJaronpHUATHBIX KOJOTHYECKHX YCIIO-
BUi, BpeIHBIX (DAaKTOPOB MPOU3BOJICTBA, HEPBHO-IMOIIMOHAIBLHOTO HaMpsKe-
HHUS W CTpecca, MOBBIMAeT MpOo(EeCcCHOHANBHBIA TpaBMaTHU3M, COKpallaeT
MIPOJOIKUTEIFHOCTh aKTHBHOU TPYIOCIIOCOOHOCTH.

MupoBoil U 0Te4eCTBEHHBIH ONBIT yOSIUTEIBHO CBUAETENBCTBYET, YTO
Hanbonee >QPeKTUBHBIM U IEJIeCO00pa3HBIM C YKOHOMHYECKOW, COIUAb-
HOH, THTHEHUYECKOW U TEXHOJOTHYECKOW TOUYEK 3peHHUS CIIOCOOOM Kapju-
HAaJBHOI'O PEIICHUS YKa3aHHOW MPOOJIEMEI SIBISETCS pa3paboTKa M CO3JaHue
(YHKIIUOHATBHBIX MPOAYKTOB MHUTAHHUS, IOMOJHUTEIBHO oboramnieHHbIX
HEJIOCTAIOIUMHU BUTAMUHAMHU, MakKpo- U MHKPOIJIEMEHTAMH JIO
YPOBHS, COOTBETCTBYIOMIETO (U3IUOIOTHYSCKAM MOTPEOHOCTSIM YeEIOBEKa.
Hcnonb30BaHrne MUETHYECKHX CBOMCTB NTHIIEBOJYECKOTO CHIPbS B COYETa-
HUM C BBEJCHHUEM OHOJIOTMYECKH aKTHUBHBIX KOMIIOHEHTOB II03BOJIAET Ha-
MPaBJICHHO BIHATH Ha COJEp)KaHUE B MPOAYKTAaX BaXKHEHIIMX HYTPHEHTOB U
00eCneYnTh UX COOTBETCTBUE MEIUKO-OMOIOTHIECCKIM TPEOOBAHUSIM.

Bricokue Ouosoruueckue M AUETHYECKHe KayecTBa MsCa MHAEEK MO3BO-
JISTIOT €My YCIENTHO KOHKYPUPOBATh C MSCOM JPYTHX BHJIOB NTHIIBI U YOOHHBIX
JKHBOTHBIX M 00YCIIOBIMBAIOT YPE3BBIUANHYIO IPUBICKATEIBHOCTE IS UCIIOJNb-
30BaHMs €TO IPH MPOU3BOACTBE MPOAYKTOB (DYHKIIMOHANBEHOTO MUTaHUSA. Msico
HMHCHKN — HU3KOAJUIEPTeHHBIH NpoaykT. OHO o0JagaeT BBICOKOW HHIIEBOI
IIEHHOCTBIO, TUETHYSCKAMHU CBOHCTBAMH W BKYCOBBIMH JIOCTOMHCTBAMH.

B HacTosmee BpeMms TONydYaeT IMTHUPOKOE PAcIpOCTPaHEHHE HCIIONb-
30BaHUE TEXHOJOTHUH TMPOHU3BOJCTBA MPOAYKTOB C 3aJaHHBIM XUMHYe-
CKUM COCTaBOM u MIPOEKTUPOBAHHE cocTaBa MHOTOKOMITOHEHT-
HBIX TIMIIEBBIX CMeECEH, T.e. co3aHne QYHKIIMOHATHHOTO MTUTAHMS.

Hamu Obut paspaboTaH MPOAYKT HAa OCHOBE MsCa WHICHKH — BETYMHA,
oboramieHHasi BUTAaMUHOM. BBIOOp M KOMMYECTBO BUTAMHHA, HCIIOJIB3YEMOTO
JUTsT 00OTaIleHNsT BETYMHBI, OMPEACISUTH C YIETOM CBEICHHH O NePUINTE BU-
TAMHHOB B IHTAaHHU PA3JIMYHBIX TPYII HACEICHUS U PE3YJBTAaTOB MCCIEIOBa-
HUH CTaOMIBHOCTH BUTAMUHOB B KOJIOACHBIX M3AENHIX (10 naHHBIM WHCTHTYTA
nutanust PAMH). s o6oramenus Beiopad ButamMuH C (acKOpOMHOBAsI KHCIIO-
Ta).
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[Ipu ompeneneHNH ONTUMATBFHOTO YPOBHS BUTAMUHA YYHUTBHIBAIUCH PEKO-
MEHJAllUY, COTJacHO KOTOPBIM KOJUYECTBO BBOAMMBIX BHUTAMUHOB JOJDKHO
o0ecrieunBaTh UX COJACpPKaHHE B TOTOBOM NPOAYKTE B mpexenax 1/2-1/3 cyrou-
HOM MOTPEOHOCTH OpPraHN3Ma YeIOBeKa.

[pu ucHbITaHUH COXPAHHOCTH aCKOPOWHOBOW KHCIIOTHI M €€ HATPUCBOI
conu 00pa3ibl HM3TOTABIMBAIM U3 OJHOTO U TOTO K€ CHIPhS B aHAJIOTUYHBIX
TEXHOJIOTHYECKUX YCIOBHSX. Pe3ynbTaThl MCCICIOBAHHMN IMOKA3aJd, 4TO CO-
XpaHHOCTH BUTaMHHa C B 00pasnax, BHIPaOOTaHHBIX ¢ MPUMEHEHHEM acKop-
OMHOBOI KHCJIOTHI, JOCTOBEPHO BBIIIE 110 CPABHEHHUIO C 00pa3laMu, BhIpado-
TaHHBIMU ¢ J0oOaBlIeHHEeM ackopOWHaTa HaTpusl (comepikaHue acKOpOMHOBOI
KHCJIOTBI B TOTOBOM Iponykre cooTBerctBeHHO 50,0 £ 1,38 u 44,4 +£1,31
Mmr/100 T).

Pe3ynbTaTel MCCIEOBAHUN CBUAETENBCTBYIOT O IEIECOOOpPa3HOCTH HUC-
MOJIb30BaHMSI aCKOPOWHOBON KHUCIIOTHI JUISI BUTAMUHU3AIMH U3JIEIHN U3 Msca, B
YaCTHOCTH, UCIIOIB30BAHUS MscCa MHICHKHU MPHU MPOU3BOJCTBE HE TOJIBKO KOJ-
OacHBIX U3/IEIHIA, HO M U3/ICJIUH TUIIA BETUNHBI.

9.B. llIBakoBa, A.Il. KpacHosipoBa

ITomopckuii rocyiapcTBeHHbIN yHUBepcuTeT uMeHu M.B. JlomoHoCOBa,
T. ApXaHreabCcK

BUO®DJIABOHOUIBI KAK HHJIUKATOPBI CTPECCOBOI'O
COCTOSIHUS PACTEHUI

Hcnonp3oBanue pacTeHuid B OMOMHAMKALKWUA TPUPOJHOHN Cpeasl MO3BO-
J€T OLICHUTb HE TOJIBKO MEXAaHUYECKHH M KUCIOTHBIM COCTAaB IOYBBI, €&
MJI0J0pOJNE, YBIAKHEHUE U APYyTHE arpOXUMHUYECKHE MTOKa3aTelu, HO U CTe-
IICHb 3arps3HEHUs aTMOC(PEPHOro BO3/AyXa BPEAHBIMU Tra3aMH, IbUIEBBIMU
YaCcTULAMU, PAJUOAKTUBHBIMU BEIIECTBAMH.

BakeH MONCK MHIMKATOPOB CTPECCOBOrO COCTOSIHHS PACTEHHH, MO3BO-
JSIOIUX MPOBOJUTH PAHHIO IUAarHOCTHUKY JKOJIOTHYECKOTO HeOaromnoiy-
yusl OKpykarouieil mpupomHoit cpenbl. Takol Lenu oTBe4yalOT OMOXMMHYE-
CKHE€ MHAMKATOPHl. AHAIN3UPYS OMOXHMUYECKHE M (PU3UOJIOTHIECKUE peak-
UM PACTCHUH Ha OIpeesIEHHBIC IPUPOAHBIEC UM aHTPOIIOTCHHBIE (DAaKTOPBI,
BBI3BIBAIOIINE CTPECC, CPAaBHUBASI MX C MPABHIBHO NOJOOPAaHHBIM KOHTPOJIEM
(Hampumep, pacTEHUSMHU M3 HE3arpsS3HEHHOTO MECTOOOWTaHHA), Naxe MpH
BHEITHEM BIIOJHE OJarONPHUATHOM COCTOSHUHU PACTEHHSI MOXHO CHENaTh Ol-
penenéHHbIe BEIBOJBI O COCTOSTHUM CPENBI.

Cpenu OMOXMMUYECKUX HHIUKATOPOB HaumOoOJbllee 3HAYEHHE HMEIOT
BTOpPUYHBIE METAa0OJIUTHI, TaK KaK OHM B 3HAYUTEIHFHO MEHBIICH CTETICHH
ITO/IBEPTaroTCs KaTaOOIMIEeCKUM MTPEBPAIIEHUSAM H, CJIEJOBATEIBHO, OOJbIIEe
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BpeMs COXPAHSIIOT HHYOPMALHIO O BO3ACHCTBUH CTpecca Ha PacTUTEIbHBIN
opranusM. OeHONIbHBIE COCIUHEHNUS B 3TOM acleKTe — OYeHb YJ00Has Qpak-
nus. Hanbonee obmupHO# rpynmnoil (eHOTbHBIX COCTUHEHUN PacCTeHHH SB-
nstotess prmaBoHOMAE! (OMO(IaBOHOMIEI, TaK KaK MHOTHE W3 HHX 00JamaroT
OMOJOrMYecKOll aKTUBHOCTHIO). [Ipyr oT Ipyra mpeIcTaBUTEIH OTICIBHBIX
rpynn (IaBOHOHMIOB OTIUYAIOTCS YUCIOM U TOJOXKEHHEM THUAPOKCHUIBHBIX
TPyNI B apOMaTHYECKUX KOJNBIAX. BBIMENISIOT CleAyIomue Tpymnmsl ¢uiaBo-
HOWJIOB: (pIaBaHbl W KATEXWHBI, JICHKOAHTOIMAHUAWHEI, aHTONHWAHUINHEI,
¢naBaHoHBI, (iaaBoHBI, (praBoHONB. Tak Kak OONBIIMHCTBO (HIABOHOUIOB
HUMEIOT OKPacKy, TO B PACTUTEIBHOM ChIPhE MX MOXKHO OIPEAEIUTH METOOM
KOJIOPHUMETPHH.

B ecTecTBEeHHBIX YCIOBHUSAX HPOU3PACTaHHS PACTCHUsS, KaK IPaBHIIO,
UCIBITBIBAIOT ACHCTBHE psiJa MPUPOIHBIX CTPECCOB (HAMpHUMEp, HU3KOTEM-
nepaTypHoro, ocMotudeckoro u ap.) Ho B ropojckoil cpeje, moMUMO MpH-
pPOIHBIX (HhaKTOPOB, Ha PACTCHHS OKAa3bIBAIOT BIUSHHUE Pa3IMYHBIC aHTPOIIO-
TeHHBIC ¥ TEXHOTCHHBIC (PAaKTOPHI, YCHUIMBAIOIINE WU OCIAOISIONINE CTpeC-
COBOE COCTOSIHHE PAacTUTENbHOro opraHusma. OT MHIYCTPUAIBHOW SMHCCUU
HauboJiee CHIIHO CTPANalOT XBOMHBIE MOPOABI JCPEBHEB, XBOS KOTOPBIX
MO/IBEpXKEHa BO3ACHCTBHIO aTMOCHEPHBIX 3arpsa3HUTENCH Ha MPOTSKCHHH
HECKOJIbKHUX JIET.

Jnisi u3ydeHHs: CTPECCOBOTO COCTOSIHUSI PACTEHHUil, BBI3BAHHOTO pas-
JUYHBIMHE (haKTOpaMH TOPOACKOW Cpelsl, OTOMpaNIach XBOS COCHBI OOBIKHO-
BEHHOH, COCHBI CHOWMPCKOI, JTHCTBCHHHIBI, €U OOBIKHOBEHHOW, MpOU3pa-
CTaIOLIMX KaK Ha TEPPUTOPHHU I'. ApXaHreNbCKa, TaK U B €CTECTBEHHOH cpeje,
BN OT HPOMBIIUICHHBIX MPEANPHUITUH U aBTomopor (BOMM3u c. BepxHsis
Toiima ApXaHTeIbCKOU 00JIACTH).

Bo Bcex oOpasiax XBoM J€peBbEB ropoaa cojepikanue 61ogaBoHOU-
JI0OB 0Ka3aoch OOJbIle, YeM B XBOE JIePEeBLEB Jieca (TalbiuIa).

Conepxanue 61M0¢IaBOHOUIOB B XBOE [IEPEBBHEB, PACTYLIUX B FOPOICKOMH
1 €CTECTBEHHOH cpeje

Cpennee conepxanue OnodiaBoHOUI0B B XBoe, B %, B
OOBeKT uccieI0BaHus nepepacuére Ha PyTHH
©CTEeCTBEHHAs cpesia ropojcKas cpesia
CocHa OOBIKHOBEHHAS 2,670+0,019 % 3,424+0,375 %
CocHa cubupckast 2,369+0,022 % 2,973+0,386 %
JlucTBennuna 2,154+0,021 % 3,842+0,332 %
Enb 00bIKHOBEHHAS 1,289+0,021 % 2,449+0,404 %

Kpome Toro, B Toposckoil cpene HabMIOAAaeTcsl pasindnue B COAEpKa-
HUHM OMO(IaBOHOMAOB B 3aBHCHMOCTH OT MECTa IPOU3PACTaHHUS PACTCHHS.
Ha mepexpecTkax u mo o0OYMHaM JOpPOT C MOBBIIICHHBIM yPOBHEM aBTO-
TpaHCTIOPTa XBOWHBIE IEPEBBS COAEpIKAT MOBBHIIICHHBIE KOMHYecTBA Onodiia-
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BOHOHJIOB B XBOE€ 110 CPaBHEHHIO C ACPEBBSAMH, PACTYLIMMH Ha XOPOIIO 00-
JIlyBaeMbIX BETPOM TEPPUTOPHIX, HAIpUMED, Ha HabepexkHor peku CeBepHOI
JBunbl. TakuM 00pa3oM, MOXHO IPEANOJNIOXHUTh, YTO XBOWHEBIC AEPEBbA B
TOPOJICKON CpeJle UCIBITHIBAIOT CTPECC, MPEXIe BCETO, OT 3arpsi3HEHUS BO3-
JlyXa, BBI3BAHHOT'O aBTOTPAHCIIOPTOM.

CpaBHuBas cojaepkanue 6M0()IaBOHOUIOB B XBOE TOPOACKUX JIEPEBHEB
C JIECHBIMHM, MOXXHO pacCUHMTaTh CTEIEHb BO3JEHCTBUA TOPOACKOM Cpejbl Ha
pacteHus — koa¢punueHT crpeccopoctd. OH mpeacTasisgeT coboil oTHomIe-
HUE CPEIHEro cojepkaHus (JIaBOHOUIOB B XBOC NIEPCBHEB, IPOU3PACTAIO-
IIUX B €CTECTBEHHOH cpefie, K CPpeHEMY COAEPKaHUIO (PIIABOHOUTOB B XBOE
JIEPEBbEB, MPOM3PACTAIONUX B TOPOJCKOH cpene. Uem Boine kKod3pPUITHEHT
CTPECCOBOCTH, TEM PAacTeHHE MEHee MOJBEPIKEHO cTpeccy M Haobopot. s
COCHBI OOBIKHOBEHHOM, COCHBI CUOUPCKOMN, JIUCTBEHHULIBI U €U OOBIKHOBEH-
HOH KO3 (QHUIIMEHTHI CTPECCOBOCTH COCTaBIIM COOTBeTCTBeHHO, 0,78, 0,80,
0,56 u 0,53. Takum 0Opa3oM, MOXKHO CKa3aTh, YTO HAMMEHEE MOABEPIKCHHBIM
K aHTPOIOTCHHOMY CTPECCY PAacTCHHEM SBISICTCS COCHa cHOMpCKas, 3a Heil
CIeIyI0T, cocHa OOBIKHOBEHHAs, JUCTBEHHHIA, Hambojee TMOJBEepKEHA
cTpeccy enb OObIKHOBEeHHAS. JlaHHBIC HCCIICIOBAHUS CIICTyET YUUTHIBATH TPH
YKpaIIeHHH TOpoJcKoro iaHamadra. PacTeHus, MCHBITHBaOMUEe OONBIINI
CTpecC OT TOPOJCKON Cpedbl, XyKe MPUKUBAIOTCS U MEJJICHHEE PacTyT.

A. lllepanues, J. TyiiuneBa, M. A6gypaxmonosa, U. Myxammenos, O.
MamaauHoB

AHIKAHCKUH TOCYIapCTBCHHBIH YHHBEPCUTET, ¥ 30eKUCTaH

BJWSHUE TMCITAJIMHA HA ITOJI MEMBPAH MUTOXOH/IPUI
INEYEHMU KPBIC, OTPABJIEHHBIX INECTHIIMJIOM

BBeneHre B OpraHu3M OTPABJICHHBIX KHUBOTHBIX aHTHOKCHIAHTA THC-
MHUJIMHA TPUBOAUT K MOBBIIIEHUIO CKOPOCTH MEPEHOCA DIIEKTPOHOB OT CYK-
OUHATa 10 MOJICKYJSIPHOTO KHCIopona M 3(PQPEeKTUBHOCTH OKUCIHTEIHLHOTO
dbochopunupopaHus.

Ha nam B3rasia, npu nedcTBUM aHTUOKCHIAHTA THCTHAMHA HaOMroma-
eTcsd WHruOupoBaHWe TepekucHoro okucieHus aunuaos (ITOJI) memOpan
MUTOXOHJIPUHN U MEPEeKI0YeHUE abIXaTeabHol uenu okuciaeHus no HAJILH —
3aBUCHMOMY ITyTH Ha CYKI[MHATHBIN MyTh, YeM M JOCTUTAETCS aKTUBHOCTD, a
TaK)Ke HOpMaJIbHBIN ypoBeHb AT® cuHTE3upYyIOIIeH CUCTEMBI.

1 BRISICHEHUST MEXaHH3Ma BO3ACHCTBHSI aHTHOKCHIAHTa TUCITUANHA B
JAHHOM clly4ae HaMH HCCIeNOBaH ypoBeHb MJIA - KOHEYHOro MpOIyKTa
ITOJI.

PesynbraTel WcciienoBaHus MOKa3aiad, 4yTo 4depe3 | cyTku mocie 5
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JHEBHOW 3aTPaBKM B MHTOXOHJAPHUSIX MEUYCHH YBEIHMYMBACTCA KaK (pepMeHTa-
THUBHOE, Tak U ackopbat-3aBucumoe [1OJI B 1,7 u 1,8 paza cOOTBETCTBEHHO.

Ha 3-e cyTku mocie 3aTpaBK{ BBISBICHO CHM)KEHHE B MHUTOXOHAPHUAX
HAJI®.H - 3aBucumoro u ackop6ar-3asucumoro I1OJI B 0,3 pasa mo cpaBHe-
HUIO C MUTOXOHIPUSMHU IEUCHHU KPBIC, 3a0UTHIX B MEPBBIC CYTKU IMOCIHe 5-
JHEBHOM 3aTPaBKH, HO OCTAIOTCS BEICOKHMH 110 CPABHEHHUIO C KOHTPOJIEM.

Ha 7-e cytkm mocie 3aTpaBKu HaOmiomaeTcss yrHETCHHE (epMeHTa-
TUBHOTO H ackopOar-3aBucumoro [10JI B MUTOXOHIPHSX O CpaBHEHHIO C 3
CyTKaMM, OJAHAKO HE JOCTUraeT KOHTPOJBHBIX BEJIMYUH, B YaCTHOCTH IO
ackop6aTt-3aBucumoit I10JI.

PesynbTaThl cnepylomeld cepud 3KCIEPUMEHTOB MOKa3ald, 4To Ha |
CyTKH IIOCJI€ €XKEIHEBHOTO BBEJCHUS TMCIMJMHA B MUTOXOHJPUSX MEYEHU
OTpaBJICHHBIX KpbIC HaOmromaercs CHMKeHHe ypoBHI MJIA mo cpaBHe-
HHUIO ¢ MUTOXOHIPHUSIMHU II€UYEHM KpbIC, MoayuuBmux Xapsane 25 O:
HAJI®.H-3aBucumoe 0,4 pasza, u ackopbar-3aBucumoe 0,3 pa3a BBICOKUMH
10 CpaBHEHHIO ¢ KOHTpojeM. [Ipu BBegeHMU TUCIUANHA OTPAaBICHHBIM I1eC-
tuiuaoM Xapsage 25 @ kpeicaM Ha 3-€ CyTKM HaOJII0JIaeTCsl BOCCTaHOBIE-
Hue 3HadeHud (epmentaruBHOTO [1OJI 10 HOPMAJIBHBIX BEJIMYHWH B MHUTO-
XOHJAPUAX TME€YEHU  3aTpaBlIEHHbIX Kpblc. OTMedaeTcsl TakKe CHUXKEHHE
ackop6aTt-3aBucumoro I1OJI o cpaBHeHuto ¢ yposHem I10JI B MuUTOXOHAPH-
AX TICYEHHU 3aTpaBJICHHBIX Kpwic B 0,2 pa3a, HO HE JOCTHUTAaeT yPOBHA 3Hade-
HHUW HOpMaJbHbIX BeIM4UH. Ha 7-€ CyTKM B MUTOXOHIPUSAX NEYEHU KPBIC OT-
TPaBJICHHBIX MecTUIHAoM Xapane 25 @, HabmogaeTcs oaHas KOPPEKIUs B
ackopb6at-3aBucumom I10JI ¢ rucnuuHOM.

Takum oOpa3om, MpH 3aTpaBKe KpbIC MecTHOHAOM Xapsanue 25 @,
TUCTIUIUH CHIKaeT oOpa3oBanue mpoaykroB [IOJI (Ha 3-¢ cytku). Bos-
MOXHO, 3TO OOYCIOBJIEHO CBSI3bIBAHHEM CBOOOJHBIX pagUKalioB, 00pa3o-
BAaBIIMXCS B MUTOXOHJIPHSAX NMpH BBeAeHHH Xapaane 25 @ ¢ rucnugu-
HOM.

I'.H. llluxaneeBa, C.K. baduneu, O.1.Yypcuna,
T.B. BacuaneBa

DU3UKO-XUMUYECKUI MHCTUTYT 3aILUThI OKPY>KAIOLIEH Cpelibl U 4EJI0BEKA
MunucrepctBa 00pa3oBanus U Hayku Ykpauasl 1 HAH Ykpaunsr, r. Onecca

K BOITPOCY O MUTPALIMU U AKKYMVYJIAAHUH TAKEJIBIX
METAJIJIOB B CUCTEME «IIOYBA-PACTEHUA»

Bonbiryto poss B cCaMOOUYHIIEHUU TPUPOIHBIX SKOCUCTEM HIPaeT pacTu-
TENIbHBII TOKPOB, KOTOPBIM BBIMONHAS POJb OHOGHUIBTPa, MPEHNATCTBYET pac-
MIPOCTPAHEHUIO 3arpsSA3HUTENCH U, SBIISACH, HApSAY C MIOYBOW M aTMOC(HEPHBIMH
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OCaJkaMH, XOpOIIeH NENOHHMPYIOUWEH Cpelod, MOXKET CIYXKHTbh B KauecTBe
TecT-00beKTa MpU OMOXMMUYECKOM KapTUPOBaHUH Tepputopuu. OcoOeHHO ak-
TyaJbHa CEroHs MpobieMa METAUTMYECKOTO 3arpsA3HEHNs KOMIIOHEHTOB OKpY-
JKaroIel MPUPOIHON CPeibl.

B nanHoO# paboTe mpencTaBlIeHbl UCCIEA0BAHUS aKKYMYISILIUN TSXKEIbIX
metaoB (Pb, Cu, Cd, Cr, V) B mouBe, ApeBECHBIX HAaCAKIACHUAX, 3aKOHOMEP-
HOCTEH MX pacHpesieNiCHus] 110 OpraHaM PacTeHUM, a TakKe CPaBHEHHE pacipe-
JeTIeHHS TIOIBIPKHOCTH TSDKEIIBIX METAJIIOB 10 (hpaKIMsAM MOYB.

Pabora BBIONHSIACHE B paMKax NMPOBOAMMOro MHCTUTyTOM B mepuon
2000-2008 rT. KOMIUIEKCHOTO CHCTEMaTHYECKOT0 MOHUTOPHHIA 3KOJIOTHYECKO-
TO COCTOSIHUS IIPUPOJHON Cpensl TMMaHHO-MOPCKOTO KYPOPTHOI'O KOMILIEKCA
«Kysnpauk-JIy3aHoBkay.

OOBeKkTaMu UCCIIeIOBAaHUM ObUTM MOYBAa U JOMHHAHTHBIE BHJBI IpeBeEC-
HBIX HACaXIECHUI TEPPUTOPUH JIMMAHHO-MOPCKOM IIECUaHO-COJIOHYAKOBOM paB-
HuHbl KysumpHuIK0-Xamkuoerickoit Ilepeckinu B 30HE MOPCKOTO KIIMMaTH4e-
ckoro Kkypopra JlyzaHoBka u OajbHeosormdeckoro Kypopra KysuibHuK
r.Oneccol: ox cepebpuctolii (Elacagnus angustifolia L.), pobunusi, Oenas aka-
uus (Robinia pseudoacacia L.), koTopble XOPOIIO aganTHPOBAaHBI K YCIOBHAM
MOBBIICHHON cooHmeBaTocTH mmouB (1,0-2,5 mr-ske/100 r) nccmemxyeMoii Tep-
PHUTOPUHL.

OT160p mpod MOYB M IPEBECHBIX HACAXKACHUH MpoBoIwIH Ha 10 ruroman-
KaX, PacHOJIOKEHHBIX HA Pa3IMYHOM PAaCCTOSHHUHU OT MCTOYHHKOB 3arpsi3HEHUH ¢
y4eToM po3bl BeTpoB. [IpoOsr mouB otbupanu cormacHo 'OCT 17.4.3.01-83. ¥V
JPEBECHBIX PACTEHUH JUIA SJIEMEHTHOTO aHaJIu3a OTOMPAINCH JIUCThS U KOPHHU B
TEUEHHE BCETO BETETAMOHHOTO ITEpHoa.

KonmyecTBeHHbIE XapaKTEpUCTUKH TOJBIKHOCTH METAJUIOB, COAEpXKa-
muXcsl B Mpo0ax IOYB, MOJTYyYald METOIOM «IOCIEI0BATENFHOT0 (hpakKiHoHuU-
poBanus» [1]. ConmepkaHue TSDKENBIX METAUIOB ONPEACTSUId METOJIOM aTOM-
HO-a0COpOIIMOHHOM CIEKTPOCKONMH Ha criekTpoMmerpe «CaTypH-3» ¢ rpaduTo-
BO#1 ipucTaBKoil «I padut-2» (3MEKTPOTSpMUUESCKHIA BapuaHT) [2].

Oco06eHHOCTBIO palioHa HCCIENOBAaHUIl SBISETCA OIM30CTh PACIONIONKe-
HUS TIPOMBIIIICHHBIX OOBEKTOB, B OCHOBHOM JSHEPTETHYECKOTO M HedTenepe-
BaJIOYHOTO KOMITJIEKCOB, aBTOMArucTpajeH, MpOXOAsIINX BJIOJIb ITAPKOBOIT 30HEI
Kypopra Jly3aHOBKa M [0XHOW OKOHEYHOCTH KySIBHHIIKOrO JMMaHa C MHTEH-
CHUBHOCTBIO TpaHCHOpTHOro noToka ot 2500 no 4000 eguHuUIl B Yac, 4YTO U OI-
peZesaeT BBICOKMH YpPOBEHb 3arps3HEHHS HMPHPOAHBIX SKOCHCTEM TSDKEIBIMU
MeTamuiamu. OcoOyr OIacHOCTh JUIs OKPYXKAroUIed MPUPOTHON Cpelbl B paid-
oHe uccnenoBanuii npeacrasinsior  Pb, Cd, Cu, Cr, muana3on conep)xaHusi Ko-
TOPBIX B BO3IYNIHOM OacceifHe, 10 JaHHBIM OPUTHHAJIBHBIX HHCTPYMEHTAIBHBIX
mmepernid B 2000-2008 1T., H3MEHSIICS B CISAYIONMX WHTepBanax: Pb - 0.1-
0.4 I11AK, Cd - 0,8-1,0 I1JK, Cr, Cu—0,3 - 0,5 ITJIK.

B pesynbpTare mMpoBeNEHHBIX HCCIIENOBAHUI MOKAa3aHO, YTO BAaJOBOE CO-
Jep>kKaHie TeXHOTCHHBIX METAJUIOB B TIOYBAX HA HCCIIETYEMBIX YIacTKaX TeppH-
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TOPHH KypOPTHOT'O KOMIUIEKCA HM3MEHSUIOCh B MHTepBaie: V — Ha ypoBHe 0,5-
3,6 TIJIK (150 mr/xr), Pb — 0,2-2,5 ITJIK (30 Mr/ kr) ¢ KOHIICHTPUPOBAHUEM JI0
5-6 TIJIK B 20 M 30He oT aBTomaructpaned, Cd -0,1-0.9 OJK (2 mr/kr), Cu -
0,2-0,7 TIAK (55 mr/kr). B cpaBHEHHH ¢ KJIAPKOBBIMH 3HA4YCHUAMH [3] MOYBBI
TEPPUTOPHU KypOPTHOTO Komiuiekca Hachkimensl Pb u Cd (B 11-14 pa3). [Ipu-
YeM BBICOKasl KOHLIEHTPAIUS UCCIEYEMbIX TEXHOTEHHBIX METAJIIOB OOHapyKe-
Ha B TOBIKHBIX (Qpakiusix MeTauioB (38-45 %), KoTopsle M OKa3hIBAIOT HAHU-
OoJbIIee TOKCHYECKOE NEeHCTBHE Ha pacTeHHs . OTHAKO MUTPAIUOHHAS aKTHB-
HOCTh CBHHIIA M KaJMHs B MOYBAX paiioHA MCCIICOBAHUN HE3HAYUTEIbHA, TaK
KaK OHHM MPaKTUYECKH MOBCEMECTHO HUMEIOT HEHTPaIbHYIO WM CIIa0oIIenoy-
Hyt0 cpeny (7,3-7,9). Iy HAX XapakTepHO MOBLIIIEHHOE HAKOIUIEHUE BO (pak-
UM METAJIIOB, CBS3aHHBIX C OpPraHMYeCKHM MatepuaioMm (26,6 % mis Pb u 44,7
% g Cd) u Bo (hpakiMu METAIIOB, BXOASIINX B KPUCTAJUIMUECKYIO CTPYKTYPY
MHHEPAJIOB M CBA3aHHBIX C YCTOWYMBEIM OpTaHMYECKHM BemecTBoM (23,9 % u
11,8 5, COOTBETCTBEHHO), B PE3yNbTaTe YEeTO CHIKACTCSA IIOJBM)KHOCTh U aK-
TUBHOCTH UX HOHOB H, €CTECTBEHHO, TOKCHYHOCTD [T PACTCHUIA.

Jlnama3oH W3MEHEHWH COjepKaHUs TEXHOTEHHBIX METAJUIOB B OpraHax
(KOpHSX, MUCTHAX, OJHONETHUX W MHOTOJICTHHUX IT00Erax) MCCIeAyeMbIX BHIIOB
JPEBECHBIX HACAKACHUHA W3YYCHHBIX JaHANIA(QTOB BapbUpOBall B MpeAeiax
1,40 -12,14 mr/xr gs V; 0,06 - 4,6 mr/kr s Pb; 0,011- 0,098 mr/kr s Cd;
0,084 - 0,846 mr/xr g Cu; 0,050 -1,092 mr/kr mias Cr. Hanbombnine KOHIIEH-
tpamu Pb, Cd nu Cu oOHapy»XeHBI B JHCTOBBIX IDIACTHHAX IPEBECHBIX HACaXK-
JCHUH, mpuyeM OOJbIICH MOTIOTUTEIHHON CITOCOOHOCTHIO IO OTHOIICHHIO K
CBUHITY 00JaJaloT JIMCThs Jioxa cepebpuctoro. Takum obOpa3om, cofepkaHue
TEXHOTEHHBIX METAJUIOB B JIOMHHAHTHBIX BHIAaX JPEBECHBIX PACTECHUI CBHIE-
TEJILCTBYET O 3aMETHBIX MEKBHIOBBIX Pa3iIHUMIX B MX aKKyMyismuu. OmqHako
YPOBEHb 3arpsi3HEHUsI JPEBECHOW PACTUTEIBHOCTH pailoHa HUCCIEeOBaHUN He
SIBIISICTCSA KPUTHYECKUM: BO BCEX 0Opasliax CpeAHErol0BhIe 3HAYCHUS KOHIICH-
Tpanuii TEXHOTEHHBIX METAJUIOB HE MPEBBIIATN MOPOT PUTOTOKCHUIHOCTH [4].

V3yueHne AMHAMUKY COJCPIKAaHHSI METAJUIOB B JIMCTHSAX ITOKA3BIBACT, YTO
WX KOHIIEHTPUPOBaHWE HAOIIOAAeTCs BO BTOPOW MOJOBUHE BEreTalMOHHOTO
nepuoza (aBrycT), 3a UCKJIIOYCHHEM BaHA[IHUs, MAaKCUMAIbHOE COJepKaHUE KO-
TOpPOro (PUKCHUPYETCsT B OKTAOpE W CBSI3aHO C YBEIHMUYCHHEM €r0 B BEIOpPOCAxX B
aTMocdepy ¢ IBIMOBBIMH ra3aMu KoTeneH. Opeolibl MOBBIICHHBIX KOHICHTpA-
LIUH METAJUIOB B JUCTHAX APEBECHBIX HACAKIECHHUI COBMAAAIOT C OpeoiaMU UX
KOHIICHTPHPOBAHUS B TOYBAX, YTO TOBOPHUT 00 OOIIHOCTH TEXHOTCHHOTO 3a-
TpA3HEHHS 00CIIeIyeMON TEPPUTOPHUH.

Y CTaHOBIEHO TaKXke, YTO MUTPALIMOHHAs CIIOCOOHOCTh TEXHOTEHHBIX Me-
TaJJIOB B MOYBEHHOM IOKPOBE TEPPUTOPHU KYPOPTHOTO Komruiekca «Kysb-
HUK-JIy3aHOBKa» 3aBHCHUT OT (IM3UKO-XUMHUYECKHX IIOKa3arenell mous (pH,
AJIEKTPO-BOCCTAHOBHUTEIBEHOIO ITOTEHIIHANA, COCPKAHUS OPTaHMYECKOTO Bellle-
CTBa, KapOOHATOB KalbLIKs, BIAXHOCTH U JAp.), CTPYKTYPHI U TpaHyJOMeTpude-
CKOT'O COCTaBa ITOYB.
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HeranpHoe M3ydeHHe OMOTeHHONH MUIPAllMi METAJUIOB SIBIISIETCS HE0O0XO-
JMMOM cocTaBisifonied st GopMHUpOBaHUs HayYHBIX OCHOB OOpBOBI C 3arpss-
HEHHUEM IIPUPOJIHON CpeJbl U YCTOMYUBOIO PAa3BUTUS PETHOHOB.
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CapatoBckuii BOGHHBIH HHCTUTYT OMOJIOTMYECKON U XUMHIECKO# 0€30acHOCTH

BJIUSAHUE MAKPOIIOPUCTOM CTPYKTYPBI IIOYBBI
HA MUTPAIIUIO 3ATPASHAIOINUX BEIIECTB

[Ipn w3ydeHWH BOIPOCOB MHTpPAllH 3arps3HATENCH B Mo4YBe ocoboe
BHIMaHHE yJeNAeTCs MX TPAHCIOPTY € IMOTOKaMH BofsL. [Ipu 3TOM oneHHBaeTCA
BO3MOXKHOCTH TOTIAJIaHUS 3arps3HATENS B THIpochepy (IIOBEpXHOCTHBIE MU
ITOJJ3¢MHBIC BOJBI) IBYMS IyTSAMHU: CO CKJIOHOBBIM (TIOBEPXHOCTHBIM) CTOKOM B
OTKPBITBIE BOZOEMBI U IyT€M (DHIBTPALUY MM CKBO3HOTO TIOTOKA B IPYHTOBBIE
BOJIBI CKBO3b 30HY a’paruu. CKIOHOBBIN (ITOBEPXHOCTHBIN) CTOK (hOPMUPYETCS
B Clly4yae, €ClId CyMMAapHO€ KOJMYECTBO IOCTYIAIOUIEH BJIark IPEBBIILACT KO-
JIMYECTBO BJIATH, CIIOCOOHOE MOABEPraThecsl GUIIBTPAIIMU B TPYHTOBEIC BOJBI Ye-
pe3 30Hy a’panuu. BTopoi ciyyail siBisieTcst Oosiee CIOKHBIM M HEOJHO3HAY-
HBIM. Murpanus 3arps3HUTENEH B MOYBEHHOM MPOQHIEe MPOUCXOIUT MpEeUMYy-
IIECTBCHHO 32 CYET KalMUIBIPHO-TPAaBUTAIIHOHHOTO IEPEMEIICHHs BOJBI (KOH-
Bekuun). B cmyyae QuibTpanuy nmof IeCTBHEM CHJI TPABUTALMHU MEPEHOC 3a-
TpsA3HUTENEN Yepe3 MOYBEHHBIH NPop b ABIsIeTCS KOMOUHANMEH (GpOHTAIBHO-
TO ¥ CKBO3HOTO OTOKOB. [Ipn (hpoHTanEHOM OTOKE HaOIIOIaeTCsl OHOPOTHOE
JBUKEHUE BOJABI U PAcTBOPOB depe3 mouBy. CKBO3HOM MOTOK, BBIpa)KaeMbIH B
OBICTPOM «IIPOCKOKE» BHU3 110 MOYBEHHOMY NPOQUIIIO, SBISIETCS Pe3yIbTaToM
JNEUCTBHUSL Pa3iNYHBIX (aKTOpoB. J[BMKEHHE pacTBOPOB IO CHEIHM(DUIECCKUM
«IPEIIIOYTHTEIEHEIMY IYyTSIM BO MHOTOM OOYCJOBJIEHO HAIMYAEM B TOYBE
MaKpoImop (TPelIMHBI, XOAbI MOYBCHHOU (DayHbBI, KaHAJbI [0 XOJaM KOpHEH U
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T.11.). MaKkpoIopbl MO3BOJISIIOT PACTBOPY, CO/EPIKAIIEMY TOKCHKAHT, IIOYTH Oec-
MIPENATCTBEHHO IPOHUKATH HA OOJIBIINE ITyOHHEL.

SIBneHne mepeHoca BELIECTB 110 MAaKpOIOpaM HE MMEET [0 HACTOSILIETO
BPEMEHH BCECTOPOHHETO (PH3NYECKOT0 OOOCHOBAHMS, COOTBETCTBYIOIIMX 3KC-
NIePUMEHTAJILHBIX METOJIOB MCCIIEJ0BAHUS U CIEHUAIbHBIX MPOTHO3HBIX MOJE-
neit. IIpoGremMa OLIEHKH TPaHCHIOPTA Yepe3 MAaKPOIOPbl COCTOUT B TOM, YTOOBI
000CHOBaTh CIENU(UKY M XapaKTEPUCTUKH ITOTO IEPEHOCA, SKCIEPUMEHTANb-
HO BBIWICHHUTH IIEPEHOC 110 MaKpOIOpaM, KOJMIECTBEHHO OLCHUTD 3TOT ITOTOK U
HCIIONIb30BaTh 3TH JaHHBIE KaK OCHOBY IS pa3pabOTKH METOJIOB 3alUThl TPYH-
TOBBIX BOJ. /Iy ompeneneHus BKJIaga MepeHoca 10 KPYIHBIM MOYBEHHBIM Ka-
HaJlaM B 00IIuii mpoliecc MUTPAIMHY IPOBEJICH TIOJICBOI SKCIIEPUMEHT C UCTIONb-
30BaHHEM METO/a «KPaxMaJlbHOW MeTKH». Ha moBepXHOCTb NpeABapUTENBEHO
HACBHIIIEHHOM BJIaroi MOUYBBl YCTAHABJIUBAETCS «paMa» - MeTauIndeckas OK-
pyXHOCTb AuaMeTpoM 50 cM, B KOTOPYIO 3aIMBalOT PaCTBOP BOAOPACTBOPUMOIO
kpaxmaina. [Tocre BOUTBHIBaHUS MOCIIEIOBATENBEHO CPE3AIOT CIION MOYBBI U CMa-
YHMBAIOT UX PacTBOpPOM Hona. B Mecrax, uepe3 KOTOpbIe NPOCOYMIICS KpaxMmaib-
HBIN pacTBOp, MOSBIIAETCA OKPAIICHHOE B CHHHUH I[BET IIITHO, KOTOPOE MOXKHO
3apucoBath Wi cororpadupoBaTh. IT0 AAET BO3MOKHOCTH BBISIBUTH OCHOB-
HBIE IIYTH MUTPAIUN 3arps3HATENI B nouBax. Ha pucyHke mpuBeneHa KapTHHA
ImyTeil MUTpanuy pacTBOpa Ha MOA30IUCTHIX MouBax KupoBckoii obnacTu.
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[~ 5 ' ——  rpaHWua pamKu
. 55 i
| & s /\\  rpanuua KpaxmanbHOro pacTeopa
[~ * —:jm
-
s
[::xo
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[Tyt mMurpamuu pactBopa 1o MaKpornopam Ha IOJI30JMCTBIX TOYBaxX
J% 3 PUCYHKa BUAHO, YTO BjIara B MOYBC ABUIKCTCA BECbMa HEPABHOMEPHO.

PactBop yxe Ha riryOuHe 15 cM 3aMeTHO pacTeKcs 3a TPAHMIIBI PaMbl, yAAJSIICH
Ha 50 cM u Goree ot ee rpanun. OTHAKO BHIHBI M CIICIHATBHEIC IyTH, 3aMET-
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HBIC Ha Cpe3ax OT MOBEPXHOCTH JI0 CAMBIX TIyOOKHX CPEe30B. DTH ISATHA CBs3a-
HBI C JBIDKEHHMEM BJIAardu 1o MakpomopaM. I'71aBHOe, Ha 4TO ciegyeT oOpaTuTh
BHHUMAaHUE, - 3TO ABWXCHHE METKU B INIyOMHHBIC CIIOM IOYBHI, IO OTICIHHBIM
ITOYBCHHBIM KaHaslaM. B mpaBoif 9acTu puCyHKa OTYETIMBO BUJCH IIyTh JIBHKE-
HUS BJIarH MO OTAEIBHOMY MOYBCHHOMY KaHally, KOTOPBIA COXPaHsIICS O TIy-
6unel 70 cM. OTH OTJeNbHBIE «BOAHBIC TOXKH» CHOPMHPOBANIUCH HA TIIyOUHE
okoJ10 40-50 cM ¥ B TanbHEUIIIEM MIPOSBILSUIA Cce0sI KaK JOCTATOYHO CTa0MIIbHBIC
MTOYBCHHBIE 00pa30BaHUsL, TI0 KOTOPHIM U TIEPEIBHUTAJICS PaCcTBOP.

Takum 00pa3oM, CyHIECTBYET BEPOSTHOCTh MPOHHKAHUS 3arps3HSFOLINX
BEIIECTB B ITIyOOKHE CIIOW MOYBHI U IOMNAJaHUSA B TPYHTOBBIC BOABI, TJIABHBIM
00pa3oM, ¢ MOTOKOM BOJBI IO MakpomopaM. /Il CHIDKEHHS YSI3BHMOCTH TPYH-
TOBBIX BOJ| L[EJICCOOOPA3HBIM SBILICTCS MPOBEICHHE 3AIUTHBIX MEPOIPHSTHIA,
OCHOBaHHBIX Ha yCUJIEHHH IPUPOTHON NEMOHUPYIOIIEH CIOCOOHOCTH TI0YB.

I'.T". OxuneBu4, M. A. Epmak, 10.C. ITonoBa

I'pognenckuit rocynapcTBeHHbIN yHuBepcuTeT uM. S1.Kymansi,
Bbenapyco

MHUKPOBHOJIOTHYECKASA OLIEHKA 3AT'PA3HEHHOCTH
CHEI'OBOI'O IIOKPOBA r. TPOJJHO

ATMocdepa, SBIAICH OJHUM M3 OCHOBHBIX KOMIIOHEHTOB Ouocdepsl,
OKa3bIBaeT MHTCHCUBHOE W PAa3HOCTOPOHHEE BO3JeicTBUE Ha ruapochepy. B
CBSI3U C PAa3BUTHEM XO3SHCTBEHHON JEATEIBHOCTH B IIPEJesiaX rOPOACKON 3a-
CTPOIKH OCOOEHHO OCTPO CTOMT BOIPOC 00 OXpaHe OKpyKarolieill cpensl,
MIPOBEJICHUHU NPUPOIOOXPAHHBIX MEPONPHUATHI, pa3paboTke 3KOJIOTHYECKUX
mporpaMM, 00ecIeYNBAIOIMNX 3KOJOTHIECKYI0 0€30IMacHOCTh HAceNeHNs Ha-
CTOSIIIET0 M IIOCIEAYIOIINX IOKOJIEHHH KOHKPETHOH TeppuTopuu. ['opon
I'ponHO sBNIsIeTCS Pa3BUTHIM IPOMBIIUIEHHBIM IIEHTPOM, XapaKTePU3YIOLUIIM-
Csl BBICOKMM YPOBHEM TEXHOTEHHOTO BO3ACHCTBHS HAa OKPYXKAIOUIYIO CPEIy.
3T0 TpebyeT OTUETINBOIO U JOCTATOYHO IIOJIHOTO IPEACTaBICHUS 00 3KOJI0-
TMYECKOW CUTYallMM B IOPOZE C BBHISABICHHEM HMPOOJEMHBIX Y3JIOBBIX TEPpH-
Topuii [1].

CHeroBoil MOKPOB SBJIAETCS €CTECTBEHHBIM IUIAHIIECTOM, (PHKCHPYIOIINM
3arpsi3HEHHE aTMOCc(ephl 3a BECh IIEPUO CHErOCTaBa, II03TOMY B paioHax pac-
MOJIOXKEHUS IPOMBIIITICHHBIX NMPEeANpHUATUil, a Takke Ha TOPOACKUX aBTOMAaru-
CTpaJIfiX, OH MOXEeT HaKaIUIMBaTh TOKCHYHEIE BemecTa. MHpopmanuio 06 uH-
TETpabHOI TOKCHYHOCTH CpPellbl MOXKET aTh OMOMOHMTOPHHT — CHCTEMa Ha-
OJIFOJICHUH, OLIEHKH M MPOTHO32 Pa3IMYHBIX M3MEHEHHH B OHMOTE, BBI3BAHHBIX
(hakTOpaM¥ aHTPOIIOTEHHOTO MPOUCXOXKICHUS.OTHUM U3 NEPCIEKTUBHBIX 00b-
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€KTOB IUI1 OMOWHIMKAIIMUA COCTOSIHUS SKOCHUCTEM SIBJISIFOTCS MHUKPOOPTaHU3MBI
[2, 3].

Hamu OputM M3y4eHBI HEKOTOpPble MHUKPOOHMOIOTMYECKHE XapaKTepH-
CTHUKH CHEXHOTO MOKpoBa T.I'pogHO U ero 00mas TOKCHYHOCTh IO OTHOIIE-
HUIO K TECTOBBIM MUKPOOPTaHU3MAaM.

J1st u3ydeHust COCTOSTHUSL CHETOBOI'O MOKPOBa ObLIM BBIOpaHHI 5 mMpoo-
HbIX Touek: 1) Bozne OAO «A3zor», 2) yi. KocMoHaBTOB, BOIU3H q0opoTH, 3)
yi. ['oppkoro, p-H «XUMHKO-TEXHOJIOTHIECKOTO KOJUIEKa», BOIU3H TOPO-
ru, 4) Bo3ne OAO «KoMOHHAT CTpOUTENBHBIX MaTepHaloB, 5) Jecomapk
«ITprmkm».

B ofOpa3max cHera ompezeNsiii YHCIeHHOCTh OakTepuil U rpuboB Me-
TOZOM IIOCceBa Ha TBepAble nuraresbHble cpeasl — MIIA u cpeny Yaneka (c
MOJIOUHOHM KHCIIOTOM) [4].

ToKCHYHOCTH MPOO yCTaHABIMBATIH MO OTHOIIEHHUIO K YUCTHIM KYJIBTY-
pam Gaktepuit Pseudomonas putida u Sarcina lutea, a Tak)ke MHIICITHATBHBIX
rpuboB Mortierella ramanniana u Penicillium funiculosum.

BrnusiHue xoMmIiuiekca 3arpsi3HUTENEH, COAEep Kalluxcsi B CHETOBOM IIO-
KpOBe, Ha pa3BUTHE OaKTepHH M3ydaldd Ha KXKUIKOH TIIOK030-MUHEPaIbHOM
cpene, IPUTOTOBJICHHONH Ha OCHOBE Tajoro cHera. KoHTopomeMm ciyxiia
cpeia, MPUTrOTOBJICHHAs! HA OCHOBE BOJOMpoBoAHOM Boabl. 1o 0,01 mu cyc-
NEH3WN KIETOK OakTepuil 3aceBalii B NMPOOUPKH M KYyJIBTHBHPOBAIU MPH
30°C B Teuenue 24 4. KoHIEHTpaIMIO KJIETOK ONpeaeisuii HedeloMeTpuye-
ckd mipu A=560 HM.

W3BecTHO, YTO MOTOKH aTMOC(HEpHBIX MacC pPacCMaTPUBAIOTCS Kak
OMOJIOTHYECKH O0OTANICHHBIII KOMIOHEHT OOpaTHOW T€OXMMHUYECKOH CBS3H,
uaymieit gepe3 armMocdepy. CHEXHBIH MOKPOB COACPKHUT HHPOpManuio He
TOJIBKO O XUMHYECKHUX BELIeCTBaX, HO U O OMOTUYECKUX KOMIOHEHTax. IIpu
U3Y4YEHUH COAEpXaHUSI MHKPOOPTaHM3MOB yCTAHOBJIECHO, YTO YHCIEHHOCTb
O6akTepuii ¥ MHUKPOCKONWYECKHX T'PHOOB 3HAYMTEIHHO BHIIIE BOJIW3H TPO-
MBIIUICHHBIX MPEANPUATHI (ToukH 1 1 4) 1 BONIH3U aBTOMAarucTpaiei (TOUKu
2 u 3) B cpaBHeHUU ¢ neconapkoM [Ieimku (Tabmn. 1). OTMedeHo, 4To yBenu-
YeHHE BPEMEHHU COXPAHEHUS CHEKHOTO ITOKPOBA CIOCOOCTBYET YBEIUICHHIO
YHCIIEHHOCTH MUKPOOPTaHU3MOB B TaJOU BOJE.

Tabmuma 1
YuCcIIEeHHOCTh MUKPOOPIaHU3MOB B CHEKXHOM ITOKPOBEC I'. FpOL[HO
TOIT bakTtepuu, Thic. KOE/Ma I'puosi, KOE/ma
MapT SIHBapb ¢bespanb MapT SIHBaph (despaib
2007 r. 2009 r. 2009 r. 2007 r. 2009 r. 2009 r.
1 132+0,8 | 16,5+0,8 | 24+0,4 36+ 6 26+ 6 45 +4
2 474+12 8,4+0,7 23+0,3 84+ 6 62+7 53+ 6
3 8,4+1,0 159+24 | 6,8+0,6 121 £ 24 41 +4 91+ 8
4 79+1,3 54+04 44+09 36+ 1 36+ 4 38+ 1
5 3.8+0,9 24+1,1 0,5+0,2 3+1 1+1 2+1
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HakoruieHre XMMHYECKHX 3arps3HUTENCH U3 aTMOC(ephl B CHETe BIIHsI-
€T Ha Pa3BUTHE YUCTBIX KYJIbTYyp OaKTepuil 1 MULIETUATBHBIX TPUOOB MPHU UX
pOoCTe Ha MUTATENbHBIX Cpeaax, MPUTOTOBJICHHBIX HAa OCHOBE JTOTO CHera
(Ta6is.2 m 3). Tonpko cpena, B OCHOBY KOTOPOM B3ST CHeET Jecomnapka «IIprm-
KI», B HEKOTOPBIX CITydasx YrHETaeT pa3BUTHE U3YYCHHBIX KYJIbTYD.

Tabmuma 2
BnusiHue xoMIuiekca 3arpsa3HuTeNeH, CoaepKaluXcsl B CHE)KHOM IIOKPOBE, HA Pa3BUTHE
6akrepnii (% OT KOHTPOIIA)

TOII Pseudomonas putida Sarcina lutea
MapT SIHBaph (deBpaip MapT SIHBapb (heBpanb
2007 r. 2009 r. 2009 . 2007 . 2009 r. 2009 r.
1 194 105 125 132 113 11
2 142 131 110 141 142 134
3 164 110 123 161 110 123
4 157 92 122 143 102 113
5 119 78 105 115 87 106

Tabnuna 3
BnusiHue KoMIUIeKca 3arpsa3HUTeNe, CoIepKaIuXcsi B CHE)KHOM IIOKPOBE, Ha Pa3BUTHE
MHULEIHATIBHBIX TPHO0B (% OT KOHTPOIIS)

TOIT Mortierella ramanniana Penicillium_funiculosum
MapTt SIHBaph (espaib MapT SIHBaph (deBpanb
2007 r. 2009 r. 2009 r. 2007 r. 2009 r. 2009 r.
1 169 181 146 117 118 147
2 173 124 111 138 154 153
3 165 122 104 106 125 132
4 154 167 123 133 121 119
5 102 109 106 92 93 104

Taxum 00pa3oM, MOXKHO BECTU Pedb O OHMOIOTUYECKOM 3arpsi3HEHUHU OK-
pyarouie cpeisl INPOMBIIIIEHHOTO Iopoja, KakuM sBisgerca I. I'pogHo. B
9TOH CBSA3M HAJIO0 OTMETUTH, YTO arMocdepa He SABISAETCS CyOCTPaTOM IS JKU3-
HeIeATETbHOCTU MUKPOOUOTSI, & CHET CUUTAETCSI BPEMEHHBIM MECTOOOUTaHHEM
U HeOlaronpusTeH A pa3MHOXKeHUs. [Ipu 5ToM HaJo yUUTHIBATh, YTO B CHEX-
HOM HOKPOBE MOT'YT KOHIIEHTPUPOBATHCS HE TOIBKO IPEICTABUTEIH CAIPOHT-
HOI MOYBEHHOH MUKPO]IOPHI, HO M YCIOBHO-TIATOTCHHBIC U MATOTCHHBIE MHK-
POOPraHU3MBI.
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A.T. 3a6amra, A. C. EppemoBa
MOCKOBCKHI FOCYAapCTBEHHBI YHUBEPCUTET MPUKIAIHON OHOTEXHOIOTHH

IKCHPECC-METOJ ONNPEAEJEHUA KOHUHEHTPALIMU XJIOPUJIA
HATPHUSA B MHOKOMITIOHEHTHBIX PACCOJIAX

B Hacrosmee Bpems Ui NPOU3BOJCTBA MPOLYKTOB U3 MsCAa M MSICHBIX
oy (habpHuKaToB MIHUPOKO UCTIOIB3YIOTCS MHOTOKOMIIOHEHTHBIE PACCOJIBL.

[pu mmpoxoM nuama3oHe YPOBHS BBEJCHMS PAaCCOJIOB B PA3IMIHBIC BUIBI
CBIPBSI BO3HHKAET HEOOXOANMOCTh 32 KOHTPOJIEM COZEPXKaHHS XJIOPHUAOB B pac-
cojax.

B coBpeMeHHOM IPAaKTUKE KOHLEHTPALUIO B CTAHJAPTHBIX paccoiax Ol-
penensoT 1o MmIoTHocTH. ONHAKO JaHHBIA METOXA AJs ONpelelIeHHs KOHIEH-
TpalLUK XJIOPUIA HATPHUS B MHOTOKOMIIOHEHTHBIX paccoyiaX HelPUEMIIEM.

Hamu pa3paboTan MeToJ KOHTPOJS KOHLIEHTPALUU XJIOPHIOB B MHOTO-
KOMITOHEHTHBIX paccojlaXx ¢ HPUMEHEHHEM KyJIOHOMETPHYECKOTO THTPOBAHHMS.
B ocHOBe ero NeXHT 3aBUCHMMOCTb MEXKIY KOIMYECTBOM BEIIECTBA, BBIIEIUB-
LIErocsl Ha 3JIEKTPOJax B MPOIEcce PEaKIMM, U KOJINYECTBOM U3PaCX00BaHHO-
T'O TIPH 9TOM 3JIEKTPUIECTBA.

B pabore wncnomb30BaH AaBTOMATHYCCKHH J1aOOpPaTOpPHBIN THTPATOP
«OKCIIEPT-006», npuHUMIT ASHCTBUS KOTOPOrO OCHOBaH Ha PACTBOPEHMHU Ce-
PEOPSIHBIX IEKTPOIOB B KHCIOH cpejie IpHU MPOIyCKaHUU Yepe3 HUX MOCTOSH-
HOTO 3JIEKTPHUYECKOT0 TOKA.

ITockonbky conep:kaHHe XJIOPUAOB CYLIECTBEHHO BIMAET Ha CKOPOCTh
TUTPOBAHUS, HAMU POBOAUIOCH pa3Be€HHE UCXOIHOIO MHOTOKOMIIOHEHTHOTO
paccosa. YCTaHOBIIEHO, YTO IPHU YBEIUUEHUU CTEHNEHU Pa3BEAECHUS MHOTOKOM-
ITOHEHTHOTO PAcCoJIa, CKOPOCTh TUTPOBAHHS MOBBIIIAETCS.

Jns onpeneneHus coiep:kaHHs XJIOPHIOB B NPEIBApUTEIBHO B3BELICH-
HbI# (¢ TouHoCcThIO A0 0,0001 r) CTEKJISIHHBIA CTaKaH BMECTUMOCTBIO 0K0JIO 50
MJI ITOMEIIAIOT HaBECKy MHOTOKOMITOHEHTHOT'O paccojla ¥ CHOBA B3BEIIMBAIOT.
Hagecky 3amuBarotr 10 M1 pactBopa ¢ona (0,1 v pactBop HNO; B 10-HOH yK-
CYCHOH KHCO0Te) T 100aBistoT 5 kanenb 0,5 %-Horo pactBopa xenaTuHa. 3aTeM
CTaKaH C HaBECKOM MOMEIA0T B TUTPOBAIBHYIO SUEHKY U THTPYIOT.

Jis KOHTPOJISL WCHONB30BAIM aHHEIE, ITOJyYeHHBIE 110 OOMICTIPHHATOM
METOAMKE ONpENENEHHs XJIOPUA0B B MHUIIEBBIX MPOMYKTaX C NIPUMEHEHHEM Me-
TOJa MOKPOTO O30JICHHUSI.
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YCTaHOBIIEHO, YTO MPEATIOKEHHBI HAMH METOJ JaeT XOPOIIO COIOCTa-
BHMBIE PE3yIbTATHI CO CTAHJAPTHBIM METOJIOM.

Hmke mpuBeneHbI ONTUMAIBHBIC 3HAYEHUS Pa3BelICHUS UCXOJHOTO MHO-
TOKOMIIOHEHTHOT'O Paccoja B 3aBUCHMOCTH OT KOHLIEHTPAIMH B HEM XJIOPHIOB.
BennunHa reHepaTopHOTO TOKa NpH TUTpoBaHMU 10 MA.

CopneprkaHue XJIOPHIOB B UCXOJHOM pac- | Pa3BeneHue (KOIMYECTBO YacTel TUCTHILIUPO-
coie, % BaHHOM BOJBI HA | yacTh paccosa)
1,0-2,5 10
2,5-5,0 20
5,0-7,5 30
7,5-10,0 40

10,0-12,5 50
12,5-15,0 60
15,0-17,5 70
17,5-20,0 80
22,5-25,0 90

Conepxanue xnopugoB (X, %) B MHOTOKOMIOHEHTHBIX Paccoiax pac-
CUHUTBIBACTCS 1O popmyIie:

X=(n+1)0,6062-10°Y, [(t— Yo/ Y:)ty)/2s

i N — pa3Be/IeHNe NCXOAHOTO Paccoa;

0,6062:10> — k0>QOUIMEHT A5 XIOPHAA HATPHSA, MPONOPLHAHATBHEIH
IJIEKTPOXUMHUYIECKOMY SKBHUBAJIEHTY cepedpa;

Yy 1 Yy — COOTBETCTBEHHO BEJIMYMHA T€HEPATOPHOTO TOKA, IIPH KOTOPOM
THTPYIOT UCCIEyeMbIl paccoi U (oH, MA;

tx 1 ty — IPOIOIDKUTENBHOCTE TUTPOBAHHUS MCCIIENYEMOTO paccosia u ¢o-
Ha, C;

a — Macca paccoa, B3sITOro Ui TUTPOBAaHUS, T.

Taknum 00pa3oM, yCKOPEHHBIH METOJ ONpPEAENIEHHsI COAEPkKAHHUS XJIOPH-
JIOB B MHOT'OKOMITOHEHTHBIX Paccojiax MO3BOJISET MONYYHUTh JIaHHBIC, KOTOPbIE
COIJIaCyIOTCA C Pe3yJIbTaTaMHy, MOIyYeHHBIMH CTaHJapTHBIM METOIOM, U 3HAYU-
TEIIBHO COKPATHUTh IPOAOIDKUTEIFHOCTh aHANIN3a, TAK KaK HCKIIFOYAlOTCS OTepa-
LMY BBIIAPHBAHMS paccolia, BBICYLIMBAHMS M 030JICHUS HaBecku. Kpome Toro,
Onarozapsi aBTOMaTHYECKOW perucTpanuy OKOHYaHUsI PeaKuy IPH TUTPOBAHUH
ITOBBIIIACTCS TOYHOCTH aHAJIH3A.

JlaHHBI METOX MOXET OBITh PEKOMEHAOBAH IJIsI KOHTPOJIS KOHIIEHTpa-
LIMM XJIOPUIOB HATPHS B MHOTOKOMIIOHEHTHBIX Paccoiiax, UCIOJIb3YEMbIX IpH
IIPOU3BOJICTBE NONTy()aObpUKaTOB U NMPOLYKTOB U3 Msica.
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A.C. E¢pemona, A. I'. 3adamita
MOoCKOBCKHH TOCYIapCTBEHHBIN YHUBEPCUTET IPUKIATHON OMOTEXHOIOTHH

OCOBEHHOCTH NPUT'OTOBJIEHUA U UCITOJIB30BAHUA
MHOI'OKOMIIOHEHTHBIX PACCOJIOB J1JIA TIOCOJIA MACHOI'O
CbIPbS

B coBpeMeHHOI MpakTHKE MPOU3BOJICTBA MPOIYKTOB M3 MsCa HApSAy CO
CTaHJIAPTHBIMH PAccojaMH IHIMPOKO MPUMEHSIOT MHOTOKOMITIOHEHTHBIE Pacco-
JIBI, KOTOPBIE SBIISIOTCS CIOKHBIMH IHCIIEPCHBIMH CHCTEMaMH, OT COCTaBa U
CBOHCTB KOTOPHIX 3aBHCUT Ka4eCTBO 'OTOBHIX m3aenuid. Tak, HampuMmep, BBee-
HHUE B COCTaB paccoyioB (ochaToB MPUBOIUT K U3MCHEHHUIO Benu4uHbl pH, cBs-
3BIBAHMIO MOHOB KAaJbIIWSA, HOBBIIICHUIO BOJOCBA3BIBAIONICH CIOCOOHOCTH M
HEKHOCTH MsICa, CTaOMIM3aLUH [[BETA, 3aTOPMAKUBAHUIO OKHUCIICHHS JIUTHIIOB.

®docdarel BBOIAT €O MINMPHIIOBOYHBIM PaccoyioM. [T MpUTOTOBICHHS
MIIPUIIOBOYHOTO paccosia Tpedyemoe KoimmdecTBO (pocdara pacTBOPSIOT B XO-
JIOJHOM KWIITYeHOH BOJE W B PACTBOP MOOABISAIOT MOBApPEeHHYIO cojb. Ilmot-
HOCTh paccoa, cojepxariero docdarsl, nomkHa Ha 0,02 T/CM’ BbIIIIE, YeM Tpe-
Oyercst 10 HOPMaTHUBHOW JOKyMeHTaluH. Paccoi TIiaTenbHO epeMENInBaioT U
orctanBaioT. [locie oTcTamBaHMs IPO3PAYHBIA paccoil CIMBAIOT U JOOABISIOT B
HETO OCTaJbHBIC HHTPETUCHTHI: Caxap, HUTPHUT HATPUS.

Jis ymydineHus BKyca | 3arraxa TOTOBBIX W3JCIIHiA, BEIpaOaThIBAEMBIX 3
Pa3MOPOXKEHHOT'O CHIPbsl, B PACCOJIBI TOOABIAIOT IIIyTaMUHAT HATPHs, KOJIUYe-
CTBO KOTOPOTO OIpeNeNseTcs YPOBHEM BBEICHHUS PAaccoila B MSICHOE CHIPhE MPH
[ITIPHUIICBAaHAH.

st BapeHbIX, KOIMYEHO-BAPEHBIX U KOMUYEHO-3aIIEYEHHBIX MTPOJIYKTOB U3
Msca peKOMEHIyeTcs IPUMEHATh ackopOMHAT HaTpus u3 pacuera 0,05 % x mac-
Ce MIMPHUILyeMOro ChIPbsi. ACKOPOMHAT HATPUs JOOABISIOT B INIPHIIOBOYHBIN
paccon mepen HayaloM IIMpuieBaHus. Kolnm4ecTBO BBOIUMOrO acKopOWHATa
HaTpusi B paccoi persiaMeHTUPYETCs YPOBHEM BBEIEHHS IOCIEIHEro IpH
LINTPULIEBAHUH.

C menplo0 peryiaupoBaHHS aKTUBHOCTH IPOTCONUTHYECCKHX (EPMECHTOB
MsCa, & TAK)KE COCTOSHHS KaJbIIMA3aBUCHMBIX MHO(QHOPWILISIPHBIX OCIKOB B
paccounsl BBoaAT xyopua kanbuus (CaCly), MOIOYHOKHCIIbIE 3aKBACKH.

BBenenne B paccoibl THAPOKOIUIONIOB ITO3BOJISET MOBBICHTH BBIXOJ T'O-
TOBBIX H3JICJIUI U YBEINYUTH UX COYHOCTb.

KoMruiekcHOe ITpUMEHEHUE COJIEPACTBOPUMBIX OEJIKOBBIX M30JIITOB B CO-
YeTaHUH C THJIPOKOUIONAAMH B COCTaBe IIIPHUIIOBOYHBIX PACCOJIOB CHOCOOCT-
BYET IMOBBIIICHUIO BbIX0Ja roToBbIX M3aenui Ha 50-80 %, onqHako B 3TOM Cily-
Yyae BO3HUKACT HEOOXOIUMOCTh BBEICHUS B PACCONBI BKYCOAPOMATHIECKUX HH-
TPeUCHTOB.
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[TpMeHHTENBHO K IIMPHUIIOBOYHBIM paccoiaM, HAWIyYIIHil pe3yibTar
JOCTUraeTCsl IPU HUCIOJB30BAHUN H30JIMPOBAHHOro coeBoro 6emka CYIIPO-
595.

[Mopsnok 1 mocnenoBaTENbHOCTh IPUTOTOBICHUSI MHOTOKOMITOHEHTHBIX
pacconoB, coiepXKamux OeIKOBBIC IpenapaTbl, BO MHOTOM IIPEAONPEACISIOT
Ka4eCcTBO FOTOBBIX H3/enuil. Paccomnbl roTOBAT MpU HHTEHCUBHOM IepeMelInBa-
HUH, cOOJTI0ast OCIIEI0BATENbHOCTh BBEACHHS HHIPEUEHTOB B PACCOIL.

B émxocts HanuBaroT xononHyto (80-85 % oT kommuecTBa, IpesyCMOT-
PEHHOTO PELENnTypoi) U pacTBOPSIOT B Hell caxap, GpocdaTbl, 3aTeM THAPOKOI-
JIOUJBI ¥ TOCTENIEHHO BBOJSAT M30JHMPOBaHHBIN OenkoBbli mpemapatr CYITPO—
595. Tlocne TMOMHOTO pacTBOPEHHMS BBIINIEYKAa3aHHBIX KOMIIOHEHTOB B EMKOCTh
J00ABIIAIOT TOBAPEHHYIO COJIb M IPOJOJDKAIOT IepeMemnBaTh. Jlo MOMeHTa
MIOJIHOTO PAcTBOPEHUS HM30JIMPOBAHHOIO COEBOr0 OEIKOBOro mpemnapara no0aB-
JIATH TTOBApPEHHYIO CONb HE CIEAyeT, TaK KaK OHa MOXET OKa3aTh HeOlarompu-
ATHOE BO3JICHCTBHE HA PAacCTBOPHMOCTH Kak moiudochaToB, Tak n OEIKOBBIX
npenapaToB. B caMoM KoHIIe mpoliecca MPUTOTOBIEHHS paccoiia BHOCSIT HUTPUT
HATpHUsI U aCKOPOWHOBYIO KHCIOTY WM €€ mpon3BoaHbe. OcTaBiieecs: Koimde-
ctBO BOABI (15-20 %) nmoGaBisroT B BHIE JbJa IUIS CHIDKEHHS TEMIICpaTypHI
paccona. Temneparypa paccosa He JOJKHA npeBbiaTh 4 °C.

CraHgapTHBIE PAacCONbl UMEIOT TUHAMUYECKYIO BSI3KOCTh Ha ypoBHE 1,3—
1,4 mlla-c, MHOTOKOMIIOHEHTHBIN paccoin, conepkamuid 3 % H30JIUPOBaHHOTO
coeBoro Oenka CYITPO-595 xapakTepusyercs TUHAMHYECKOW BS3KOCTHIO Ha
ypoBHe 12,85 mlla-c.

OTHOCHTENBHO HH3Kas BSI3KOCTh PACCONa, COAEPIKAIEro COeBbIil Oenko-
BeIif penapat CYIIPO-595, mo3BosteT NCTIONB30BaTh IS IINTPUIICBAHUS MHO-
TOMTONEYATHIC 1 OJHOUTOJIbUAThIE HHBEKTOPBI.

Iocnenyrommee MaccupoBaHUE MPOLINPHIIOBAHHOTO MSACHOTO CBIPbS B pe-
3ynbTare (QUIBTPAIIMOHHOTO XapakTepa paclpeesieHus paccoia, o0ecrednBaeT
OTHOCHTEIIFHO PABHOMEPHOE pacIpeieieHie HHIPEANEHTOB B MACHOM CHIphE.

Kaxk crnenyer u3 3akona Jlapcu, CKOpoCTb pacpeliesieHust paccona B Msice
npu MaccupoBauuu V =(k/n)- (OP/0x), m/c, OyzaeT TeM BBILIE, YeM BBILIE TIPO-
HHUIIAEMOCTh Msica U HW)KE TMHAMHYECKas BA3KOCTh paccona. ['ne: k — koaddu-
IIMEHT NPOHHMIAEMOCTH Msca, M 4 — JMHAMHYECKas BA3KOCTh paccoda, Ila-c;
OP/Ox — rpajMeHT JaBieHus, HalpaBJeHHBIH B TOJNIY KycKa Msca IIpU coyna-
PEHHHU KYCKOB B IIporiecce MaccupoBanus, I1a/m.

[NoBbIIeHNE TPOHUIIAEMOCTH MsICA MOXKHO IOCTHYb, IPUMEHSS IIpEBa-
puTenbHOe (Iepe] MIPUIIEBaHNEM) MacCHPOBaHUE, a TAKXKE HUCIIOb3Ys Pa3Mo-
POXEHHOE ChIPbE.

Pe3ynpTaTel MpOBEAEHHBIX MCCIIEAOBAHUIT MOTYT OBITH HCIONB30BaHbI
TIpU pa3pabOTKe HOBBIX TEXHOJIOTHH IIPOM3BOICTBA IPOLYKTOB U3 Msica.
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Cexuus 7 MeToa0J10THs IKOJIOTMYeCKOii MOATOTOBKH crieHaancToB By3oB

JI.M. A6pamoBa, SI.M. T'onoBanos, 10.b. ®unaroa
Borannyeckuii can-unctutyr YHL] PAH, r. Ya

YPBO®UTOLEHOJIOI'USA: U3YYEHUNE
PACTUTEJBHOCTHU I'OPOJ0B

Ypb6oduToneHonorus uiam ropoackas GUTOLNEHOJIOTHS — HayKa B PaMKax
(DUTOLICHOTIOTUH, KOTOpash HCCIEAYET PAaCTUTENHHOCTh PA3IMYHBIX T'OPOACKUX
MecTooOuTaHui (YNHUI, cajoB, MapKOB, IMyCThIpeH, Ta30HOB U T.A.). BaxkHOCTh
H3yYCHHS TOPOJICKON PAaCTHTEIFHOCTH BBITEKAeT M3 TOH OONBIION POJH, KOTO-
pYyI0 OHa UrpacT B OPMHUPOBAHUH YCIOBUH KH3HU ropokaH. [ oponckue pacre-
HUS SIBISIOTCS MHIMKATOPaMH CpeAbl OOUTaHMs YeIoBeKa. JTO aeT OCHOBAHHUE
JUI 30HHUPOBAHHS TOPOJOB M APYTHX YpOaHM3MPOBAHHBIX TEPPUTOPHI IO Xa-
pakTepy paCTUTEIbHOCTH.

B cocraBe ypOopacTHTETbHOCTH PA3INYAIOT €CTECTBEHHYIO, CHHAHTPOIIH-
3UPOBaHHYIO (WM MOJIYyeCTECTBEHHYIO), CHHAHTPOIHYI0 U KYyJIbTHBUPYEMYIO
COCTAaBIISIONINE. 30HUPOBAHUE TEPPUTOPUH TOPOJOB MOKHO NTPOBOJHTH IO CTe-
NIEHH aHTPOIIOTEHHOT0 BO3JEHCTBUS K JOMHUHUPYIOIEMY THUITYy PACTHTELHOCTH.
BeIgernstior 5 OCHOBHBIX 30H: 1 — OTCYTCTBHE BO3/ICHCTBHS YesIOBEKa (B TOpoaax
IIOYTH HE BCTpedaeTrcs); 2 — BO3/eiicTBUE YeTOBEKa OTPaHHMYCHHO, HEHMPUTO-
HBIX MecTtoobuTaHuii (acansT, goporu u mp.) He Gonee 5%; 3 — pacTHTENB-
HOCTb MIMEETCSI B MECTaX, YaCTUYHO M3MEHEHHBIX U JIerpaJipOBAaBIINX, IPE00-
JIaJlaeT MOJIyeCTECTBEHHAS PACTUTEIBHOCTh, HEIPUTOJHBIX MECT Takxke He 00-
nee 5%; 4 — pacTUTEIHHBIN MOKPOB CYIIECTBEHHO M3MEHEH, MpeobianaeT cu-
HAaHTPONHAS PAaCTUTEIBHOCTh, HEMPUTOAHBIX MecT 5-30%; 5 — HempHuromHBIX
mect 6onee 30% [7].

IIpu TakoM moaxoje 3aKOHOMEPHO, YTO CYLIECTBEHHOE BIHUSHUE HA (u-
Topa3HoOOpa3ue B TOpojax OKa3bIBaeT HCKYCCTBEHHOE MOKPHITHE (acdaibT, Ka-
MEHB), IOCTHTAIOIIee B HEKOTOPHIX cirydadx 1o 80%. [Tostomy mpeanoskeHHast
M.K. Ridd [6] mogenp V-I-S (T.e. COOTHOIIEHHE: PACTUTEIEHOCTh — HEIIPOHHU-
1jaeMasi IIOBEPXHOCTh — I10YBA) MOXKET OBITh NMPEJICTaBICHA B KAYECTBE OCHOBBI
CTaHAAPTU3ALMK U1 NapaMeTPU30BAHUS COCTOSIHHSA TOPOJACKOW Cpelbl, OHa
TaKXkKe MOXKET CIIy’KHUTb YHUBEPCAIbHOM XapaKTepUCTUKON KaK TOPOACKOM, Tak U
MIPUPOAHON Cpefbl, U OBITh MONE3HON Ui OOHApYXKEHUS aHTPOIOT€HHBIX U3Me-
HEHUH 5KOCUCTEM.

Kpome Toro, 30HUpoBaHNE TOPOJOB YaCTO MPOBOIAT MO TUILY U BO3PACTY
3aCTPOMKH M JaHIaGTHHIM OCOOEHHOCTSIM TOPOAA; MPU STOM BBIAEIAIOT paid-
OHBI CTapOH 3aCTPOIKH, OOLIECTBEHHBIX 31aHUM, KUIBIX KBApTaJIOB, HOBOCTPO-
€K, TMPOMBIIUICHHBIX TEPPUTOPHHA, BOK3AJIOB, IPHTOPOAOB, KOTTEIKEH, Kias-
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0w, cazoB M MapKoB u T.1. CxeMa 0OBIYHO OCIOXKHSAETCS a30HAIBHBIMU MECTO-
OOMTaHUSIMHU — 3TO PEKH, 03€pa, KaHAJIBl U UX Oepera, HaChINH JKEJIE3HBIX J1OPOT
U aBTOMarucTpaieii u T.1. bosbas rereporeHHOCTs MECTOOOMTAHUH B ropojaax
OIIpeeNsieT UX JOCTaTOYHO BRICOKOE CHHTaKCOHOMUYIECKOE pasHooOpasme.

K cremuduyecknm gepram 3KOCHCTEM TOPOJOB OTHECCHBI: BBICOKOE 00-
pa3oBaHHe U NMOTpebsieHHe BTOPUYHON PHEPrUH, 3HAUUTENbHOE TOTpedIeHue u
BEIBCJICHE BEIICCTB, HHTCHCHBHOE HAKOIUIGHHE OTXOIOB («KYyJIBTYypHBII
CIIOif»), 3arps3HEHHE BO3AyXa, BOIBI, MOYBHI MIPOMBIIUICHHBIMA BBIOPOCAMH H
mecTUIIaMU, (POPMHUPOBAHUE CIEUPHUIECKOTo KinMara (0oJiee Terioro u cy-
xoro) u T.1. [5]. ®nopa ropoaa BKIOYaET Kak a0OpUTEHHBIE, TaK U 3aHOCHBIE
BrABl. UHCIIO BUIOB NPSIMO 3aBHCHT OT IUIOMIAJN TOpoJa M €ro HaceJeHus. B
ropojiax MPOHCXOAAT CIEIYIOIIIE MPOLECCH aHTPOIIOTEHHON TpaHCchopMamu:
o0eIHeHNe BUJJOBOTO COCTaBa, 3aHOC M HKCIIAHCHs aJIBEHTUBHBIX BHUJIOB, YBEIIH-
YeHHe JIOJM CHHAHTPOITHBIX BUIOB B cooodmiecTBax [1]. Amantanus yp6aHod-
JIOp WOCT B HANPaBICHUH KCEPOMUTH3AINH M YBETHUCHHS YKCIa BHIOB C KO-
POTKUM >KU3HCHHBIM [UKIIOM.

ITo oTHOmIEHMIO K ypOocpeae pa3nuyaroT 5 THIOB BUAOB: 1) AKCTpeManb-
HbIe ypOaHodoObl, n30eraronye ropocKue MECTOOOUTaHHS;, 2) YMEPEHHBIE Y-
6aH0(]OOBI — pacmpocTpaHeHBI B COXPAaHHUBIINXCS €CTECTBEHHBIX WM c1abo Ha-
PYUICHHBIX MECTOOOUTaHUX; 3) ypOaHOHEHTpalsl — yOUKBUCTEI, paclpocTpa-
HEHHBIE 110 BCEM 30HAM W MMEIOIINE IIUPOKHUN YKOJIOTHIECKUH CIIeKTp — OT IIe-
PeyBIaXHEHHBIX JI0 3aTCHEHHBIX MECTOOOMTaHUIT; 4) yMepeHHBIE YpOaHO(IIIBI
— BCTpEYArOTCS B 3aCTPOCYHON YACTH, HO HE HCUE3AI0T M3 OKPECTHOCTEH; 5)
9KCTpeMajbHbIe YPOaHO(PUIBI — BCTPEUAIOTCA HCKIIOUUTEIBHO B 3aCTPOCYHOI
9acTH TOpOJa, 3TO, Kak MPAaBMIO, 3yTPodHBIE M TEPMOQIIILHBIC aIBCHTHBHBIC
Buabl [8]. TunmnuHO, 4TO B TrOpo/iax MEHEe YCTOMYMBBIE K BIHMSHUIO YeJIOBEKa
BUIBI IOCTENICHHO MCYE3aI0T,  PacIIPOCTPAHSAIOTCS YCTOIUUBBIE K aHTPOIOTeH-
HOMY IIpeccy BHIBI.

Takum 00pa3oM, ¢ OXHOH CTOPOHBI, B TOPOJAX IMPOMCXOAAT AKTHBHEIC
MPOIIECCHl BHEAPCHUS U PACHPOCTPAHEHUS 3aHOCHBIX BHIOB, O0Opa30BaHUS
CIIOHTaHHBIX PACTUTENBHBIX I'PYIIUPOBOK M COOOIIECTB ¢ HEODUTAMH, a C JIpy-
rof — NCUE3HOBEHHE PEIKNX HATHBHBIX BHIOB. HekoTopele M3 3aHOCHBIX HEO-
(UTOB BBI3BIBAIOT aJUIEpTHYCCKIE 3a00IeBaHus — MOJUTMHO3H (Helianthus tube-
rosa, Iva xanthiifolia, Bunpl pona Ambrosia, Solidago canadensis n np.), 9to
yCyTyOnseT SKOJOTHYEeCKyl0 OOCTaHOBKY M CO3HaeT JONOIHUTEIBHYIO YIpo3y
3II0OPOBBIO TOPOJICKOTO HACEIICHHSI.

B o3eeHUTENBHON MPaKTHKE PacTUTEIBHOCTh TOPOJOB MOAPa3ACISICTCS
Ha HACaXICHUS KPYIHO-, CPSTHE- M MEIKOMACIITa0HbIe, OCTPOBHBIC, INHCHHBIC
u toueunsle [2]. K cnenuduueckuM MecTOOOMTaHUSM TOPOJIOB OTHOCSTCS Tap-
KOBO-TCIUIMYHEIC XO3SIHCTBA, IBETHUKHU, KIIyMOBI M Ta30HEI. ['a30HHBIE cooOIIe-
CTBa — 3TO HaWOoJee PAaCHPOCTPAHCHHBIN THII PACTUTEIBHOCTH B HACEICHHBIX
nyHKTax. Kpureprem cocTosHUSI B OTHOIICHUH KYJIBTHBUPYEMOIl pacTUTENIBHO-
CTH TOPOJIOB SIBIISICTCS CTENCHb YXOXXCHHOCTH W yTHETCHHS. BUIBI yrHETEHUS:
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OHMOIIOTHYECKOe MOBPEKICHNAES, MEXaHHUECKOE MOBPEKICHHE W TOBPEXKICHHE,
00yCIIOBJIEHHOE YINIOTHEHUEM MOUBBI U BO3/€IICTBUEM TEXHOTEHHBIX TOKCHKAH-
ToB. [lo Bo3zeiicTBIIO HEOIATOMPUATHBIX (DAaKTOPOB HA PACTCHHUSA JUIA JIEPEBHECB
Ha 1 MecTe — 3ara30BaHHOCTH, Ha 2 — HEONArONPHUATHBIC TIOYBEHHBIC YCIOBUS,
Ha 3 — MEXaHHYECKHUE MMOBPEKICHUS, U1 Ta30HOB — Ha MIEPBOM MECTE BBITAIITHI-
Banue [3]. OT 3ara30BaHHOCTH B TIEPBYIO OU€peab CTPATAIOT XBOMHEIE 1EPEBb,
JMCTBCHHBIE Ooyiee yCTOHUMBHL. KycTapHHKHM 3aHUMAIOT HMPOMEXYTOYHOE IIO-
JIOKEHHE.

Kpome Toro, crenyer OTMETHUTh, YTO KaK HOCHTEINb OHopa3Hoo0pasus ro-
pOJICKasi paCTUTENBHOCTh HyXIaeTcst B oxpane. OcoOeHHO GoraT BHAOBOM CO-
CTaB B TOPOJAaxX Ha TEPPUTOPHUAX CallOB M MAPKOB M COXPAHUBIIMXCS (hparMeH-
TOB €CTECTBCHHOU PacTUTEIBHOCTH, 3[1€Ch HEPEIKO BCTPEUAIOTCS PEAKHE H ¥C-
ye3arole BUIbI pernoHa. PaifoHs! HecnIomHON 3acTpoiiku B ropoje, ocobeH-
HO C JICCHOH WM MapKOBOH PacTUTEIBHOCTHIO, MOTYT CITY>KHTH SKOJIOTHIECKUMH
KOpHUIOpaMH Il MHOTHX BHUIOB XUBOTHBIX [4]. OTaenbHBIC THIIBI TOPOACKOM
pacTuTeIbHOCTH MOTYT OBITh IeHHBIME AmeMeHTamu OOIIT. Takue coxpaHuB-
IIHECs YIaCTKH HE0OX0IMMO 0(POPMIIATE KaK TOPOACKNE MAMATHUKHI IPHPOIHL.
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P.M. EBnoknmona, C.H. CemuxatoBa
CapatoBckuii rocyqapcTBeHHbIH yHuBepcuteT uM. H.I.UepHbImeBckoro

METOJOJOI'MYECKUE OCHOBbBI MHTEI'PATUBHO-
KOMIIETEHTHOCTHOTI'O NIOJAXOJA B IIOAI'OTOBKE
CIIEHUAJTUCTOB B CUCTEME 3KOJIOI'HMYECKOI'O
OBPA30OBAHUSA

B HacTos11€€e BpeMsl OTHUM U3 BaXKHEUIINX KOMIIOHEHTOB SKOJIOIrMUYECKON
TIOJINTUKY JTFOO0TO TOCYIapCTBa SBJSICTCS MMOATOTOBKA CIEIMATMCTOB, CIIOCO0-
HBIX PelIaTh KOJIOTHYECKUE 3aJaull pa3Horo maciraba. KirrodeBas poib B mof-
TOTOBKE CHELHAINCTOB HOBOTO MOKOJIEHUS, CIIOCOOHBIX pelaTh HEe TOJBKO Ya-
CTHBIE, JIOKAJIbHBIC, HO W TI00AIbHBIE KOJIOTHIecKHe mpobiemsbl, B XXI Beke.
MIPUHAUICKUT YHUBEPCUTETAM. 3aciiyra WX BO MHOTOM COCTOHWT B TIIyOOKOM
HM3YYEHUU DSKOJIOTHUYECKUX 3aKOHOB, MPUHIMIIOB M TeHAEHUUH. DTO crocobcT-
BYET MOHHMAaHUIO JKOJOTHU KaK TEOPETUKO-METOIIOJIOTHIECKON 0a3bl coBpe-
MEHHOT'O TPUPOIOTIOIH30BAHMS, OXpaHbl OKpYKAIOIMIed cpelbl U O0CeCIIeUCHUS
9KOJIOTUYECKOM 6€30MacCHOCTH.

O4eBHUIHO, YTO TPYAHOCTH, CBS3aHHBIE C (POPMHUPOBAHHEM HOBOTO, KO-
JIOTUYECKH OPUEHTHPOBAHHOTO MHUPOBO33PEHUsS, HE MOTYT OBITh PEIIeHBI 0e3
TICUXOJIOTO-TIeJAarOTHIECKIX 000CHOBaHMM. MIMEHHO 3KOJ0rHYecKoe o0pa3zoBa-
HUE Ha COBPEMEHHOM 3Talle MPHU3HAHO OJHUM M3 CTPAaTErMYeCKUX BEKTOPOB
CTAHOBJICHUS WMHHOBAIlMOHHOW Mopenu obOpa3oBaHus. OHO mepectano OBITH
AJIEMEHTOM COTPOBOXKICHUS, «(POHOBHIM KOMIIOHEHTOM) CYIIECTBYIOIIEH 0Opa-
30BaTEIGHON CHCTEMBI M CTaJ0 JOMHWHAHTOH BO BCEX paszzeiiaX oO0pa3oBaTellb-
HBIX CTaHJAPTOB U TEXHOJOTHWi 00ydeHus. BaxkHo, 4To sKonoruyeckoe oopaso-
BaHUE HE MOXKET OBITh MOCTPOSHO IO TPAAUIIMOHHOMY 00pa3ily YCBOCHHUs yaeo-
HOM TUCIMITIIMHBI, TOCKOJBKY OHO 0a3MpyeTcss HA METaMETOAMYECKUX TTOHATHUSIX
u GOpMHUPYET, HAPSAAY CO CHCHUATBHBIMEA HPO(ECCHOHATPHBIMUA KOMIICTCHIIUS-
MU, OonblIoN OJOK 3HAHMHM HaANPO(PECCHOHATBHBIX, MPHOOpPETeHHE KOTOPBIX
BO3MOYHO B XOJI€ CIIEI[MaIbHO OPTaHU30BaHHOM J1€ATEeIbHOCTH.

VYcmex HaydHBIX MCCIIEOBAaHUN B 00JIACTH SKOJOTHYECKOTO 00pa30BaHUS
BO MHOTOM 3aBHCHT OT MPaBHJILHOTO BBIOOpa M MPUMCHEHUS COBPEMCHHON U
MepCIEKTUBHON METOA0J0TMU. Takoil METOAO0JI0oTHel, Ha Halll B3IJIsA, ABJIAETCA
METO/OJIOTHSI MHTETPaTUBHO-KOMIIETEHTHOCTHOTO MMoAX0/Aa. BaxkHeimas oco-
OGEHHOCTb CYIIHOCTH MHTETPAaTUBHO-KOMIIETEHTHOCTHOI'O MOAX0/1a 3aKIJII0YaeTcs
B 00bEAMHEHUH OJJHO- Y PA3HOPOJIHBIX KOMIIOHEHTOB B LIEJIOCTHOE 00pa3oBaHUe
C LENBI0 COACUCTBUSI CTAHOBJICHUIO MPO(HEeCCHOHATBHON KOMIIETEHTHOCTH CIie-
IHAKCTA.

B kadecTBe BaKHEWIMIMX (YHKUIUA WHTETPaTUBHO-KOMIIETEHTHOCTHOTO
MOAX0Aa Mbl BBIIENIAEM CIEAYIOIIHME: METOJOJOTHYECKYIO, MPOEKTUPOBOYHO-
KOHCTPYKTHBHYIO U (POPMUPYIOIITY0. DT (QYHKIIMH CBS3aHBI C PEIICHUEM 3a1a4
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9KOJIOTHYECKOTO 00pa30BaHUs B KOHTEKCTE M3YyYCHHS OCHOB YCTOHYMBOIO pa3-
ButHs. Ilepexon Ha ycroiuuBoe passurue (YP) riobansHOro MUpoBOro coo0-
IIecTBa — CBEpX3ajayda 4Yel0BEYeCTBA TPEThero TeicsadeneTus. OOpasoBaHue B
nHTEepecax YP pasBHBaeT M YKpeIUIsIeT IMOTEHIHAT SKOJOTHYSCKOH KYJIBTYpPHI
TpakJaH, COIMANBHBIX TPYII HACEICHUS PA3IUYHBIX CTPaH, MO3BOJIIIONIAX UM
JienaTh BBIOOp B HHTEpecax YP.

Mogens 00pa3oBaHUS UIS YCTOMYMBOTO Pa3BUTHS B COBPEMEHHBIX YCIIO-
BHSIX BKJIFOYACT J[Ba OIepekaromux (akropa. Bo-mepBrIX, 3TO omepexaromee
pa3BUTHE caMOro 00pa3oBaHUs, OPUCHTUPOBAHHOIO HA LEJH YCTOWYHBOTO Pa3-
BUTHSI 110 CPABHEHHIO C IpyTUMH chepaMu IesTeIbHOCTH. Bo-BTOpEIX, 3TO Ome-
PEKArOIIMiA MEXaHN3M B CaMOM 00pa30BaTEILHOM IIpoIecce, ero OpHEeHTALNS
Ha Oyaymee u (GOpPMHUPOBaHUE MOJACITH «yCTOHYMBOro oOmiecTBa». KoHmenTy-
aJIbHBII KOMIIOHEHT JaHHOW MOJENU MOoApa3yMeBaeT MPUOPUTET CAaMOCTOSATENb-
HOTO O0YYEHUS, IPUHIIAIT COBMECTHOH IESATETHHOCTH, IPUHIIHII OMIOPHI HA OIBIT
oOyyaromerocsi, HHINBHIYaIA3AIHI0 00YYEeHUs, CHCTEMHOCTh OOYYCHHUs, KOH-
TEKCTHOCTh OOYYEHUS, aKTyaIH3aldi0 Pe3ylbTaTOB OOyYCHHS, MPUHIINI DIICK-
TUBHOCTH O0YUYECHHUS.

TeopeTndeckuMHU OCHOBAaMH WHTETPATHBHO-KOMIIETEHTHOCTHOTO TIOAXOa
B CHCTEME DKOJIOTHIECKOTO 00pa30BaHUS SABIIIOTCS:

— IIEJIOCTHOCTh pEAIU3aIlMH COLHUAIBbHO-3KOHOMUYECKUX, MCHXOJIOT0-
MIeIarOTHIECKUX, TUIAKTHKO-METOJMIECKUX (PakTOPOB;

— €OUHCTBO M MHOTOOOpaspe B3aWMOCBS3€H SKOJOTHYECKHX 3HAHWHA IO
Pa3INYHBIM HaIPABICHHUSIM IIEJarOTHYeCKOro 00pa30BaHHUs;

— B3aUMOOOYCIIOBJICHHOCTh MHTETPAI[HOHHBIX IPOLECCOB B 3KOJIOTHH U
CHCTEMBI TIeJarormYecKoro 00pa3oBaHsl, OpPHCHTHPOBAHHOM Ha (opMuIpoBaHHe
IpodecCHOHATFHOI KOMITIETCHIIUH B [EJIOM;

— LIEJIOCTHOCTH LENIEBBIX, COIEPKATEIBHBIX, IPOLECCYaTbHBIX, OPraHU3a-
LIHOHHO-YIPaBJICHUYECKUX U Pe3yIbTaTHBHO-OIIEHOYHBIX CTOPOH 3KOJIOTHYECKOi
NeSITeNbHOCTH;

— OOYCIIOBIICHHOCTh HWHTETPALIMOHHBIX IPOIECCOB, O0CCICUNBAFOIINX
CTaHOBJIEHHE MPO(EeCcCHOHaIbHON KOMIIETEHTHOCTH CIEIMaINCTa, eJMHON CHC-
TEMOM IKOJIOTUUECKON NESITETFHOCTH;

— IEJNOCTHOCTD M3YYCHHS IKOJOTHYECKHUX, KYIBTYPOIOTHICCKUX, POH3-
BOJICTBCHHO-TEXHOJIOTHYECKHX, COUABHO-3KOHOMHYECKHX OOBCKTOB MIPHPOIBI
u ob1ecTna.

Hamu wmcnomnp3yeTcs METOHONOTHS HWHTETPATUBHO-KOMIIETEHTHOCTHOTO
IOJX0/1a B MPOILIECCE HAYYHOTO HCCICHOBAHHS MPOOIEMBbI METOAMYCCKOM IO~
TOTOBKH CTYAEHTOB K DKOJIOTHYECKOHN AEATENBHOCTH KaK cpencTBa (POpMUpPOBa-
HUSL UX TpodecCHOHAIBHO-TIEAarorndeckoil koMnereHTHOcTH. OOpa3zoBaTels-
Hasl JeSITeNbHOCTh HANPSMYIO CBs3aHAa C HayYHOH W METOAMYECKOM IesTeNbHO-
cThi0. MI3BeCTHO, UTO B Hay4HOU cepe T0ObIBacTCS HOBOE 3HAHUE, a B METO/IU-
4eCKOi cdepe pa3padaThiBacTCs METOAMYCCKUN MOIXO/ MpeoOpa3oBaHuUs Ha-
y4HOU MH(OpMannH B yueOHYIO U ee JalbHeHIIee IpeBpamieHne B 3SHAHM.
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Mertoandeckas IesTEIBHOCTh B 9KOJIOTHYECKOM 00pa30BaHUM MPEAIIoa-
raeT COOTBETCTBUE HOBBIX HAYYHBIX PE3yJIbTaTOB HOBBIM TEXHOJOTUSAM 00yde-
HUS, BKITIOYAIONUM IIHPOKOE PaclpoCTpaHEHUE HHTEPAKTUBHEIX METOIOB 00Y-
YEHHs, HOBBIX MH(POPMAIMOHHBIX TEXHOJIOTMH, MOHUTOPUHIOBBIX TEXHOJIOTHH,
a TaKKe MCCIIEN0BATEeNbCKOro 1Moxoaa. Bee 310 MOKHO OBITH HalpaBieHO Ha
(opMHUpOBaHUE DKOJIOTHYECKON KyJIbTYPbI JINYHOCTH, IIOCKOJILKY OHAa MHOT0AacC-
NeKTHA, (QYHKIMOHUPYET KaK LIEJIOE, CI0KHO OPTraHW30BaHHAs KaTeropHs, MH-
TErpUpyYIOasl OTJEIbHBIC KOMIIOHEHTHI, (pYHKIMH, BHYTPEHHHWEC W BHEIIHHE
B3aUMOJICHCTBHSI.

Ob6cyxnas 0coOOeHHOCTH (POPMHUPOBAHUS IKOJIOTMIECKOH KyJIBTYpPbI JIHY-
HOCTH, yYCHBIC Pa3HbIX HAIpPABICHUH HCCIEIOBAaHMI B 3TOH 00IacTH, OTMeda-
10T, YTO MOKa AaHHas mpoliieMa n3ydeHa cinabo. B onpeneneHHol Mepe MOXeT
IIOMOYb CHCTEMA AUArHOCTUPOBAaHMA MOTHBALUM U MHTEPECOB Yy JMIOACH B MO-
HUMaHHUM COXPaHEHUs OKPYXKAIoLEH MPUPOIHON cpeabl. MOKHO BBIIEIUTD ye-
TBHIPE THIA HKOJOTHYECKUX YCTaHOBOK: JINYHOCTH BOCIIPHHHMAET IPHPOAY KaK
0OBEKT KPacoThl («ICTETHYECKas» YCTaHOBKA); Kak 0OBEKT U3YUCHHUS U MOTyUe-
HUS 3HAHUH (KKOTHUTHBHA); KaK 00BEKT OXPaHBI («ITHYECKAs») U KaK OOBEKT
MOJIB3BI («TIparMaTudeckas»). [lo maHHOW METOIWKE MBI IPOBENH OIPOC yda-
meiics MOJIOJICKHM Pa3HBIX BO3PACTHBIX TPYII. Pe3ynbraTel oka3ainnuch HIEH-
TUYHBIMH KaK y YYaIluXcs CTapIIUX KJIACCOB, TaK U Y CTYAEHTOB. Y HUX JOMHU-
HUPYeT JCTeTHYECKHH THUI MOTHBAIMH, TO €CTh yCTAaHOBKAa Ha MPHUPOTY Kak
00BEKT KpacoTel. Ha BTOpOM MecTe y HHX «IparMaTHdIecKasy», TO €CTb MOJO-
JIeXb BOCIPHUHAMACT NPUPOINY KaK OOBEKT IMOJIB3bI Ul ceOsl. YCcTaHOBKAa Ha
MpUPOAY KaKk OOBEKT M3Y4YEHHUs CTOMT Ha TpeTheM MecTe. Ha derBeprom (TIO-
CIICTHEM) MOCIICTHEM MECTE — yCTaHOBKA Ha IMPHPOAY Kak 00beKT oxpaHbl. Ham
TIPE/ICTABIISACTCS, YTO y MOJIO/IC)KH CKJIAJ(BIBACTCS 0OOOIEHHBIA HIea OTHOIIe-
HUSL K IPUPOJIE, KOTOPBIA B peaIbHOM B3aUMOOTHOLIEHUH OOLIECTBAa C MPHUPO-
J0H1 ¢ LIeNbIO €€ OXPaHBI IT0KA HE 3aHsJ TOCHOACTBYIOIIETO MMOJI0KEHHUS.

Jns peanu3anuyl JaHHOTO TOJOXKEHHSI MBI BBIICIISIEM CIIAYIOIINE HIEH
HMHTETPaTHBHO-KOMIIETEHTHOCTHOT'O MTOIX0A:

— uaes NoNU(pYHKIMOHAIBHOTO (peHOMEHa B HayYHBIX HCCIIEIOBAHUSIX B
00JIaCTH 3KOJIOTHYECKOr0 00pa30BaHMUS;

— unes o0beKTHBHON OOYCIOBICHHOCTH B HAayYHBIX HCCIICIOBAHMAX WH-
TErpaliMOHHBIMHU IIPOLIECCaMU, TIPOTEKAIOIIMMHI B HayKe, 00pa3oBaHUH, KYJIbTY-
pe, TEXHOJOIMH, SKOHOMHKE IIPOU3BOJCTBA M OPUEHTHPOBaHHBIMU Ha (opmu-
poBaHue Npo(heCCHOHATBHO-TIEAArOTMYECKON KOMIIETEHTHOCTH CHEIHAIIACTA;

— Hzesl MOCTPOCHUS KOHLCNILMH B HayYHBIX HMCCICIOBAHUSIX Ha OCHOBE
yuera cnenuduky o0pa3oBaHUs, a TaKKe ydeTa MOTHBALMOHHOW cdepbl 00y-
JaeMBIX.
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H.B.EmeassinoBa, U.H. Jlapun, /I.LE. UBanoB, B.A. )KupHos,
E.A. Jlymaii, E.B. Unbuna, C.M. 3axapos

OI'Y «"ocymapcTBeHHBINH HAy4YHO-UCCIIEOBATEIILCKUI HHCTUTYT
MPOMEIIUIEHHOH SKomorumy», T. CapaTtoB

3KOT'EHETHUKA - COBPEMEHHOE HAITPABJIEHUE
PA3BUTHSA IKOJIOTMYECKOM HAYKH

WupynnpoBaHHBEIA MyTareHe3 B COBpPEMEHHOM MHpPE HOCHUT BceoOmmuii xa-
paKTep, a ero OMOJIOTMYECKOe BIMSHHUE Ha TOIYJISIIUH YEIO0BEKa, KUBOTHBIX H
pacTeHHi He BBI3bIBaCT COMHEHMH. PacummpeHue reHeTH4ecKoro rmoauMopdus-
Ma U yBEJIMYEHUE YacCTOTHI HACIEJCTBEHHOH MAaTOJOTMU, CHWXECHUE T'eHeTHde-
CKH JIETCPMHHUPOBAHHBIX HOPM PEaKIWii, a Takxke MOBBIIICHHE YacTOTHI Ha-
CIIC/ICTBEHHBIX ITATOJIOTUI — TAJICKO HE IOJHBIN IIepedyeHb HETATUBHBIX IOCIIEN-
CTBUI{, BBI3BAHHBIX aHTPOIIOTCHHOHN EATEIBHOCTHIO [6].

MyTanroHHasi M3MEHYHBOCTh YCHIIMBAETCS IOJ BO3JACHCTBHEM Hebiaro-
MIPHUATHBIX (PAaKTOPOB cpenbl. B comMaTHyeckux KieTkax (B MOCTHATAaJIbHOM ITe-
puoae) MyTauuu OOYCIIOBIMBAIOT Pa3BHTHE 3JI0KAYECTBEHHBIX HOBOOOpa3OBa-
HUH, HapyIIeHHe UMMYHHTETa, BEAYT K IIPEXKAEBPEMEHHOMY CTapeHuto [3].

Ienbto mpoBeneHHONW B Hamiel jgabopaTropuy paboTHl OBUIO BHEAPEHHE
COBPEMEHHBIX METOOB OLICHKH T'€HOTOKCHYHOCTH U MX IOCYJapCTBEHHAs aTTe-
craiua. OTpaboTKa METOOWK NPOBOAWIIACH C HCIIOJIH30BAHHUEM COBPEMEHHOM
BUACOCUCTEMBI «BHeo-TecT» U KOMIIBTEPHOH MPOrpaMMBbl OIIEHKH XPOMOCOM-
HBIX abeppariuid.

Hamm wccnenoBanus moka3aid, 4TO B COMAaTHYECKUX KJIETKAX MPOUCXO-
JSIT U3MEHEHUS! HHTEHCUBHOCTH MYTal[HOHHOTO MpOolLecca y pacTeHUI U )KUBOT-
HBIX TI0/1 EHCTBHEM MYTareHOB, HAIIPUMEP COJIEH TSHKENbIX METaJIOB (SAPHIII-
KOBEIH TECT).

YpoBeHb reHHBIX MYyTallMi KOPPENIUpyeT ¢ M3MEHEHHSIMH B XpPOMOCOMaX.
CornacHO COBPEMEHHBIM IPEICTABICHUSAM, MyTaIllUOHHBIN MPOLECC — CI0XKHOE
MHOTOATaIlHOE SIBJICHHUE, BKJIIOYAIOIICe IMEPBUYHBI KOHTAKT MyTareHa ¢ KJeT-
KOM, MeTaboJMuecKoe B3aNMOJICHCTBUE €ro C KIETOYHBIMH COCTABIISIOIINMH,
nepBuyHbIe noBpexaeHus JJHK, BkiroueHne cucTeM penapanny u pe3ysbTaT ux
JCUCTBUS M, HAKOHeL, (uKcalys HepenapupoBaHHBIX MMOBPEXICHUI Ha MoJie-
KyJISIPHOM, XPOMOCOMHOM M TEHOMHOM YPOBHSIX B CTaOMIIbHBIE MyTaluu [4].

[Ipu coBpeMeHHOH 3KOJIOrMYECKOil CUTyalli OCTPO CTOUT BOIPOC O 3a-
LIUTE HACJIEACTBEHHOCTH HE TOJIBKO UENIOBEKA, HO TAaKXKe KUBOTHBIX U PacTeHUI
OT MyTareHHBIX BO3/ACHCTBUII BHEIIHUX HEOJIATONPHATHBIX (haKTOPOB.

CotpynHukamu nabopaTopud OHOMOHHTOPHMHIa M OHMOTECTHPOBAHUS
OTI'Y 'oc HUMDHII pa3pabotanbl METOIBI MPOBEACHUS TCHETHYSCKOTO MOHU-
TOPHHTA B 30HE ONACHBIX O0BEKTOB M OTXOJOB AHTPOIOTCHHOW NESATENbHOCTH
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YeJIOBEKa, BKJIIOYAIOIIMN OLIEHKY U3MEHEHUH B F€HEeTHUYECKOM amrapare pacre-
HUU U KUBOTHBIX.

OddexTuBHas npoduIaKTHKA MOKET OBITH JOCTUTHYTA C MOMOIIBIO TMO-
CTOSIHHO NPOBOJAMMOIO I'€HETHYECKOI'0 MOHUTOPHHIA, METOAMYECKYIO OCHOBY
KOTOPI'O COCTaBJISIET FT€HETUYECKOE TECTUPOBAHUE.

I'enernyeckuii MOHUTOPUHI XUMHYECKUX COCIUHEHUM, MPOBOAUMBIN Ha
MOJIENTBHBIX TECT-00BEKTaxX B JIAOOPATOPHBIX YCIOBUAX, UTPACT HCKIIOUUTEIHHO
BAXKHYIO POJIb JJIsl MPEAOTBPALICHUS WJIM OIPAaHUYEHUsS MOCTYIUIEHUS B OKpY-
JKAIOIIYI0 Cpely BELIECTB, CIOCOOHBIX BBI3BIBATH HEOIAronpUsATHBIE TeHETHYE-
ckue mocnenctsus. Hapsmy c¢ sTuM Bce Oonee oco3HaeTcss HEOOXOAUMOCTD
OILIEHKM MyTareHHOTo ()OoHa OKpY’KAaroIIeH CpeIsl B MEIOM, MOJ KOTOPBIM IOJ-
pa3yMeBaeTcsi «COBOKYITHOCTh (PH3MIECKUX, XUMUUCCKUX M OMOJIOTUYECKUX MY-
TareHHBIX (PAKTOPOB ECTECTBEHHOTO U aHTPOIIOIEHHOT'O MPOUCXOXKICHUS, COYe-
TaHHOE JIEHCTBHE KOTOPBIX OINpPENENsieT YPOBEHb MYTAIlMOHHONW W3MEHYHBOCTH
Ha JaHHOW Tepputopumn» [5].

HccnenoBanue MyTareHHbBIX CBOWCTB HMPUPOIHBIX Cpell MO3BOJSET NaTh
MHTETPATBHYIO OLIEHKY JCUCTBUS 3arpsS3HUTENEH U MPOIYKTOB UX TpaHChopMa-
UM B KOMIUIEKCE C MMPUPOAHBIMHU (paKTOpaMu, 9TO B KOHEYHOM HTOTE CKJIaJbI-
BaeTCAd M3 Pa3HOOOPa3HBIX THUIOB B3aMMOJCHCTBUS MEXIy HUMH — U3 allH-
TUBHOCTH, CHHEPTU3Ma, CeHCUOMIN3AINK, aHTaroHn3Ma. B mepcreKTHUBe Takue
WCCIIEZIOBAHUS JTOJKHBI 3aBEPIINTHCS KAPTUPOBAHUEM TEPPUTOPUU TI0 MyTa-
reHHoMy (OHY (IpekIe BCEero B pailoHaX MHTEHCHBHOTO 3€MIICTIOIH30BAHMSA),
YTO SIBUTCSI OCHOBOHM JUIsl T€HETUKO-TUTMEHUYECKOI0 KOHTPOJIS 3a IOCTYI-
JICHHEM B OKPY’KAOIIYI0 CPey Pa3sHOOOpa3HBIX 3arpsi3HUTEINCH.

Pa3zpaborannbsie B HacTosiiee Bpems MeToisl JJHK-ananmsa mo3BossioT
YK€ CEerofHsl cIeslaTh TaKHe HUCCIENOBaHUs MacCOBbIMU. CylIEeCTBYIOT IT'€HETH-
YECKHUE TECTHI JJIS BHISBJICHUS TAKUX U3MEHEHU.

B nabopatopun OMOMOHUTOPUHTa U OMOTECTUPOBAHUS BHEAPECHBI U MPO-
XOJAT FOCYJapCTBEHHYIO aTTECTAllMI0 METObl OLEHKH [€HOTOKCHUYHOCTH OKpY-
Karomed cpenpl. [ eHeTHYecKuii MOHHUTOPHHT momyisinuid B 33M 00BEeKTOB
VYXO npu XMMHYECKUX Harpy3Kkax Moka He OKa3bIBaeT MOBBIIEHUE MYTaI[HOH-
HOTO TIpoIiecca B COMAaTHYECKUX KIETKaX PacTeHHH, HaXOJSIIMXCS B HETIOCPEI-
CTBCHHOH OJM30CTH OT 0OBEKTA.

WunusunyanpHas 6asa JIHK-maHHBIX, co3maBaeMas B jmabopaTopuul Ha
pacTUTeNbHBIE M KUBOTHBIE KJIETKH HanOoJee MpelCTaBUTENbHBIX BHUAOB, a
TaKXKe Pe3ybTaThl TECTUPOBAHMS T€HETHUECKUX TIOBPEKICHHI, HATIPUMED, TIO]T
BO3/IEHCTBHEM TSDKENBIX (PaKTOPOB HETATUBHOTO BO3/ICHCTBUS MOTy4HIa Ha3Ba-
HUE TeHETHUYECKOT0 MaciopTa.

Takum 00pa3oM, MOXKHO CIIeNaTh BBIBOJ, YTO MAaCCOBBIH T'€HETHYECKHIA
MOHHUTOPHHT HO3BOJIIET 00JIee TOYHO OLIEHHUTH TIOBPEXKIAroIIee JeHCTBIE Ha Op-
TaHU3M PAaCTCHUH W KUBOTHBIX, a TAK)KE YEIOBEKa HEOIarOMpUATHBIX (PaKTOPOB
BHEILIHEN Cpebl.
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BHenpenne reHeTHIecKoro 1macropTa B paboTy SKOJOTHUECKHX yUpeKie-
HU# OyAeT crocoOCTBOBATH COXPAaHEHHIO 310POBBSl OKpPY’KaIOUIeH cpenbl. JKO-
JIOTUYECKON TI'€HETUKE INPHHAUICKUT BaKHAsl POJb B COXPAHEHHU PEIPONYK-
THBHOTO 37IOPOBBSI, BKJIIOYas NMPOQUIAKTHKY HACIEACTBEHHOW IaTOJIOTUH H
BPOXKJICHHBIX TIOPOKOB Pa3BUTHS.

I{utoreneTnuecknii MOHUTOPUHT 3arps3HEHUs MPUPOJIHOM Cpefbl Mpej-
moJjiaraeT U3y4eHHe BPEMEHHON U INPOCTPAaHCTBEHHOH NMHAMUKH MYTallHOHHBIX
mporeccoB. B cBs3m ¢ HanmuueM pa3HOOOpa3HBIX MCTOYHUKOB 3arps3HEHHUS OT-
KpBIBAIOTCA LIMPOKUE BO3MOXKHOCTH Il U3Y4YEHUS MPOCTPAHCTBEHHOM MUHA-
MUKH, OIPEIEIIAEMON Pa3IMuYHON KOHLIEHTPAaLUEH 3arpsA3HAIOIIUX BEIIECTB, KO-
TOpast 3aBUCHT OT PACCTOSIHUS JO HCTOYHHKOB BBIOpOCA.

H3yuenne BpeMeHHON ITUHAMUKHU 3aTPyAHEHO TEM, YTO MPOIOJKHUTENb-
HOCTb 3BOJIFOIMOHHBIX MPeoOpa30oBaHUM MOMyNISAIUA U aKTHUBHOW TBOpUYECKOM
JeSITeTbHOCTH YYEHOTO HECOM3MEPUMEBI (0COOEHHO NpH HU3KMX (POHOBBIX KOH-
LEHTpauusaXx 3arpsizHuTencii). Tem He MeHee He0OXOANMO MPOBOIUTE HCCIIENO-
BaHMA M B JAHHOM acCIIeKTe, TaK KaK HUKaKUMHU YCHIMAMH OYAyIIUX ITOKOJICHUH
HCCIIeloBaTeNeil Heb3sl OyAeT BOCIIONHHUTE TOTO, YTO HE CACNAaHO B HACTOSIIEE
BpewMm1 [6].
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JI.LM. KypasiieBa
CamMapckuii rocy1apCTBEHHBI TEXHUIECKUN YHUBEPCUTET

®OPMHUPOBAHME 3KOJOI'MYECKOI'O MBIIIJIEHUS
NHXEHEPA-TEXHOJIOT'A ITPY U3YYEHHUU JNCIIUITIMHBI
«[MPOLECCHI U ANMAPATBHI NUIIEBBIX IMPOU3BOACTB»

Ha Kongepenunun OOH mno okpyskaroieil cpene u pa3sutuio B Puo-ne-
XKaneitpo B 1992 r. 6bUI0 3aKpeIUIEHO U OOBSIBICHO IENbI0 IUBUIM3ALUN YC-
TOMUYMBOE pa3BUTHE, BKIIOYAIOIIEE U BbDKMBAHUE, U ITOCTOSIHHO MOAJEPKUBac-
MO€ Pa3BUTHE C 3JEMEHTaMH ycTOMuuBOCTU. COrjIacHO 3KOJIOTMYECKOMY HOJ-
XOfy, YCTOMUYMBOE pa3BUTUE — 3TO TaKOE Pa3BUTHE, KOTOPOE HE BHIBOAUT CHC-
TEeMY 3a IpEeAesl X03sMMCTBEHHOW eMKOCTH OHOCc(hepsl; OHO HE BBI3BIBAET B OHO-
cdepe IPpoLECCOoB pa3pyIIeHHs, AeTpaJallid, B Pe3yJIbTaTe KOTOPHIX MOTYT BO3-
HUKHYTb YCIIOBHS, IPUHLUIHAIEHO HENPUEMIIEMbIE [T YeJIOBeKa.

B Hacrosimee BpeMs MHOTHE Y4€HBIC CUHTAIOT, YTO JIUMHUTHPYIOIICH CcTa-
el pa3BuTHs SKOHOMUKH B XXI Beke OyneT dKoIoTHs, TpeOyromas peann3a-
UM HKOJIOT0-3KOHOMUYECKOTO pa3BUTHs obmiectBa. Oco3HaHHE TPOOIIEM BO
B3aMMOJCHCTBUHU YEIOBEUECKON IMBUIU3AIMKN U OHOChephl 3eMITU MPOU30IILIO
k Havany 80-x rozoB XX Beka. DTO MPHUBENIO K TOHUMAHUIO HEOOXOAMMOCTH
(hopMHPOBaHHS SKOJIOTHYECKOTO MBIIIICHUS Ka)XJOr0 WieHa oOIIecTBa, HaYH-
Hasl 9TOT IIPOIeCC ellle B MIKOJHHOM OOYYCHHWH W 3aKaHYMBAs MPH MOJTOTOBKE
CTYZAEHTOB B By3aX.

CucteMHBIe SKOJIOTHYECKHE 3HAHUS MOIYyYaloT B JOCTaTOYHOM 00BeMe B
OCHOBHOM CTYACHTHI CHEIHAIBFHOCTEH HHKCHEPHO-IKOJIOTHIECKOTO MPOQIIIS.
OnHaKo y BCEX CTYJECHTOB BY30B B IIpoliecce 00y4eHHs JOJDKHO OBITh COpMHU-
pOBaHO dKoJIOTHYECKOe MbluieHue. s sroro, HaunmHas ¢ 1993 r., uzyueHue
00IMNX eCTeCTBeHHOHAYYHBIX NUCIHIUIMH CTajlo 00sS3aTeNBHBIM I BCEX Ha-
MPaBJICHUI ¥ CICIMATBHOCTEH BBICIIETO MPO(ECCHOHATBHOTO 00pa30BaHHS.
Tak, [ TyMaHUTapHBIX M COLMATbHO-?PKOHOMUUYECKUX HAlpaBJICHUI BBeAEHA
HOBas TUcHUIUTNHA «KOHIETINA COBPEMEHHOTO €CTECTBO3HAHUS, B ITEAaroru-
YECKUX By3aX M3y4yaroTcsi Kypchl «be3onacHOCTh Ku3HeAeaTenbHOCTH» U «Mo-
paNbHO-TIPAaBOBBIE OCHOBBI SKOJIOTHYECKUX MTOCTYIKOBY; B YdeOHbIE IJIaHbI TeX-
HUYECKUX CIEIHaNbHOCTeH BKIIOYEHA TUCHUIUIMHA «OKoiIorus». M3ydeHue
BCEX 3TUX €CTECTBEHHO-HAYUYHBIX IMCLUIUIMH JOJKHO IPUBECTH K TapMOHU3a-
UM TPOMBIIUICHHOW JESTENbHOCTH YEIOBEYECKOTo obmectBa U Omocdepsl
3emun.

WmxeHepHas AEATENBPHOCTh MPEATONaraeT PEryisipHOE HCIIOJIb30BAHUE
TIPUPOAHBIX PECYPCOB M 00Opa30BaHME MPOMBIIUICHHBIX OTXO/OB, KOTOPHIC He-
n30eKHO OymyT MOIaJaTh B OKpYXKaloIIyro cpeny. B coorBerctBuu ¢ Dene-
panbpHBIM 3akoHOM «OO0 oXpaHe OKpy»Kalollell cpeisl» OKpyXkarwlias cpeaa —
9TO COBOKYITHOCTH KOMIIOHEHTOB MPHUPOTHON Cpesl, MPUPOAHBIX W IPHUPOTHO-
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AQHTPONOTEHHBIX OOBEKTOB, a TAK)KE aHTPOIOTCHHBIX 00BEKTOB. [loaTOMYy HH-
KEHep 00s13aH B CBOEH MPO(eCCHOHABLHOMN JeITEIbHOCTH OLCHUBATh YKOJIOTU-
4ecKylo 0e30MacHOCTh BCEX MPUMEHSEMbIX ACHCTBHUH M IOCIEICTBUS NPHHU-
MaeMbIX TEXHUYIECKUX PEeIICHHH.

B TexHHMYeCKHX By3aX BaXHYIO POIb B (DOPMHPOBAHHH JKOJIOTHYECKOTO
MBIIIICHUS OYIyIIUX UHKEHEPOB-TEXHOIOTOB MOTYT UIpaTh MHOTUE OOIIENpo-
(eccroHaNbHBIC MUCIHIUIMHEL. Tak, H3y4eHHe OyAyIINMH CICIHATNCTAMH ITH-
IIEBOI MPOMBIIIICHHOCTH y4eOHOW AMCHHMILIMHEL «IIporeccrl u ammapaTsl MH-
LIEBBIX MIPOM3BOJCTBY» MOKHO HCIIOJIBb30BaTh JJIsl (POPMUPOBAHUS UHXEHEPHOTO
9KOJIOTMYECKOTO MBIIUICHHUS.

[Ipon3BOACTBO ITWIIOBOTO CITUPTA, MOJOYHBIX HMPOIYKTOB, XJIe000yI0U-
HBIX H3JICIUA COMPOBOXKAACTCS BBIOPOCAMH B aTMOC(Epy YCIOBHO YHCTHIX Ta-
30B BEHTWIAIHOHHBIX CHUCTeM. B 1exax ¢ JpoOHIbHO-IIOMOJIBHBIM 000py0Ba-
HHUEM, CYIIWIBHBIMH yCTaHOBKAMH IS TTOTYYCHUS! TOHKOANCIIEPCHBIX MMUIIEBBIX
MTOPOIIKOB M KpacuTeJel o0pa3yroTcsl 3HAYUTEIFHBIE 00BEMBI T'a30B, COICpIKa-
[IMX HETOKCHYHBIC WIJIM WHEPTHBIC BEUICCTBA B BHUJIC B3BEUICHHBIX YacTull. [1pu
ITOJIyYCHUH BHHHO-BOJOYHBIX HPOIYKTOB, JKHPOB, d(HPHBIX Macen U mapdro-
MEpPHO-KOCMETHIECKUX M3MIeNINi 00pa3yroTCsl CTOYHBIE BOIBI, KOTOPBIE JOJDKHEI
ITOJIBEPraThCsl TOTIOIHUTENEHON 00padoTKe mepen ux cOpocoM B KaHATU3allH-
oHHBIE cucTeMbl. B kypce «IIporeccel U anmaparsl MUIIEBBIX MPOU3BOJICTBY
H3y4YaroTCs TEOPETHYECKHE OCHOBBI M almapaTrypHoe o(OpMIICHHE IIPOIECCOB
pa3zmerneHus] HEeOJHOPOIHBIX CHCTEM, T'a30B M JKHIKOCTEH. JTH IPOIECcCH HC-
MTOJIB3YIOTCS B TEXHOJIOTHSIX IMOMYYCHUS IMHUIIEBBIX HPOIYKTOB, HO OHH TaKKe
HaXOJAT HEMOCPEACTBEHHOE TPUMEHEHHE [T OXpaHbl aTMOc(hepsl U ruapocde-
PHL

W3zyyas TeopeTHUECKHEe OCHOBHI IPOIIECCOB MUIICBOW TEXHOJIOTHH, IIeiIe-
CO00pa3HO aKIEHTHPOBAaTh BHUMAHHUE CTYAEHTOB Ha BO3MOXKHOM HCIOIb30Ba-
HHUM TOTO WJIM WHOTO Ipoliecca s Lejell oXpaHbl OKpy»karomiei cpensl. Tak,
JUTSL pa3/ieNIeHNs Ta30BbIX M )KHUIKUX T€TEPOTEHHBIX CHCTEM HCHONB3YIOTCS TIPO-
LECCHI €CTECTBCHHOIO M IEHTPOOEKHOTO OCAXKICHUS, (PUIBTPOBaHUE, MOKpas
OYHCTKA ra3oB, OYUCTKA ra30B OT TBEPJBIX YACTHUI[ MO AeHCTBUEM 3IIEKTpUYe-
ckoro moyst. [Ipy H30KEeHUH JTEKIIMOHHOTO MaTepHaja cieyeT oopamars BHU-
MaHHe OyqyIIHX WH)KCHEPOB-TEXHOJIOTOB HAa MapaMeTphl, OMpPEACISIONINe BhI-
60p crmocoba OYUCTKU Ta30B M KUAKOCTEH OT TBEPIBIX B3BEHICHHBIX YacTUIl. Y
CTYAEHTOB JIOJDKHBI OBITH C(HOPMHUPOBAHBI HABBIKH CONOCTABJICHUS TOCTOUHCTB
1 HEJOCTAaTKOB KaKIOTO CIIOCO0a OUMCTKH MM 00e3BpexuBaHmst. Ocoboe BHHU-
MaHHE CTYJCHTOB ClielyeT oOpallaTh Ha WCIIOIB30BaHUEC OapoMEeMOpaHHBIX
MPOIIECCOB ¥ ANMapaToB HE TOJBKO JUIS MOJYyYCHHs BOJBI MPH MPOHM3BOACTBE
BBICOKOKAYECTBEHHBIX AJIKOTONBHBIX M 0E€3aJKOTOJIBHBIX HAMUTKOB, HO W JUIA
OYHCTKH CTOYHBIX BOJ NHIIEBHIX MPOM3BOACTB. Hamprumep, ncnonb3oBanme 00-
paTHOro OocMoca M yIbTPa(IbTPaIlK TTO3BOJISET HE TOMBKO OYHCTHTH MOJIOKO
0T GaKTepUaNIbHBIX IPUMECEH, 00ECIEUUTh €ro IIy0oKy0 nepepaboTKy ¢ MOIy-
YeHHEM KOHIIEHTPATOB O0C3)KUPEHHOTO MOJIOKA M JIAKTO3BI, HO U 00e3BPEANTh
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CTOYHBIE BOJBI MOJIOKO3aBOJOB, KOTOpPBIE €lle COBCEM HENaBHO HAHOCHIH CY-
LIECTBEHHBIM BpeJ  OKpyXawlued cpege. bynymue HMHXEHEPHI-TEXHOIOIH
JIOJDKHBI TIPEJICTABIIATE ce0e BOZMOYKHOCTH HOHOOOMEHHBIX, TUATH3HBIX U JJIEK-
TPOAUANIU3HBIX MPOLECCOB A YMEHBIIEHUS BPEJHOIO BO3JEHCTBUS Ha OKpY-
HKAIOLIYIO Cpely MUILEBBIX TPOU3BOACTB.

IIpu mpoBeneHHM NPAKTUYECKUX M JaOOPATOPHBIX 3aHATHH MO AUCIMII-
nmuHe «IIpomueccsl U anmapaTsl MUIIEBBIX TPOM3BOICTBY» UMEETCSI BO3ZMOXKHOCTh
BBIIaBaTh PAacUETHHIE 3aJaHUS 110 OYHUCTKE BO3AyXa M CTOYHBIX BOJ OT 3arpss-
HUTeNelH Orocepsl, 00pa3yroIMXCsl HA TEXHOJIOTHYECKOH YCTAaHOBKE IOJyYe-
HUSl TOTO WJIM MHOTO IHIIEBOTO MPOAyKTa. B KypcOBOM IPOEKTHPOBaHHUU II0
«IIponeccam M ammapaTaM IHUINEBBIX HPOU3BOJACTB» BOMNPOCHI OXPAHBI OKPY-
JKaroLEeH cpellbl B TEXHOIOTUH MONy4eHHs MHIIEBOro MPOoayKTa MOXKHO KpPaTKo
paccMaTpHUBaTh B CIIEIMATbHOM pa3fiene, Kak 3TO JeJIaeTcsl B HACTOsAIIee BpeMs
MIPY BBIIOJTHEHUH AUTUIOMHBIX ITPOEKTOB HHKEHEPOB-TEXHOIOTOB.

ITocTosiHHOE BHMMaHME K BOIPOCAM 3KOJIOTHYECKOH 0e30M1acHOCTH Ipo-
MBIIIJICHHOTO MPOU3BOJCTBA MPU U3ydeHUHU AucHMILuuHbl «IIpomeccs u amma-
paThl IHUIIEBBIX MTPOM3BOJCTBY» OyIET CIIOCOOCTBOBATH OEPEKHOMY OTHOIICHHUIO
OyIyImuX MHXXEHEPOB-TEXHOJOTOB K OKPY’KafoLIeH cpene M 00ECIEINT BBIION-
HEHHE KOHLEMIUU YCTONYMBOIO Pa3BUTHs: OT HOBBIX TEXHOJOTHH K HOBOMY
MBIIIICHHUIO, IpemtoxeHHol Ha Kondepenmu OOH mo okpyxaromiet cpene u
passuruto B Puo-ne-XKauneiipo.

Jlureparypa

1. Buocdepa u yenoseuectBo Ha mytu k auanory /K.C. Jloce, B.A. CanoBHnumi,
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' Vupexnenne o6pasoBanmst «Beopycckuii rocy1apcTBEHHbII
TEXHOJIOT'MYECKUI YHUBEPCUTET», I'. MUHCK
* TocyapcTBeHHOE HayuHOe yupexaeHue « HCTUTYT hu3HKi
um. B.U. Crenmanosa HarmonansHo# akagemMun Hayk bemapycn», T. MUHCK

OPTAHU3AIIUA HAYYHO-UCCJIEJTOBATEJBCKOMN PABOTHI
CTYJIEHTOB HA KA®EJIPE IPOMBIIIJIEHHOM 3KOJIOT MU BI'TY

Hayuno-nccnenoparensckas padora cryaeHroB (HHUPC) sensercs Baxk-
HEHIIeH COCTaBHOWM 4YacCThl0 IPOLECCa IOArOTOBKHM CHELUAIUCTOB-3KOJIOIOB
BhICHIEH KBanM(UKAIMM, CIOCOOHBIX paboTaTh B COBPEMEHHBIX 3KOJOIO-
SKOHOMHMYECKHX YcloBUsX. HaydHo-mcciienoBaTensckass paboTa CTYAEHTOB
JOMKHA HOCUTh KOMILIEKCHBIM XapaKTep ¢ OpUEHTallell Ha PelIeHne Hay4YHbIX
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337124 B COOTBETCTBHHM C IIPUOPUTETHBIMHU HANPABICHUAMH (QYHIaMEHTAIBHBIX U
NPUKIAJHBIX HAy4HBIX HcclefoBaHuil. OCHOBHBIMM 3afadaMd  Hay4yHO-
HCCIIEIOBATEIECKON pabOTHI CTYACHTOB SBIISIOTCS:

- OBJIJICHNE HAYYHBIM METO/IOM MO3HAHUS M Ha €r0 OCHOBE YIIyOJEeHHOE
1 TBOPUYECKOE OCBOCHUE YYEOHOTO MaTepuaa;

- OBJIaJICHUE METOAMKOM U CPeACTBAMU CAMOCTOSATENILHOTO peIleHHs Ha-
YYHBIX, TEXHHYECKHX U DKOJIOTHYECKHX 3a1a4;

- TIpHOOpeTEeHNe HABBIKOB pabOTHI B HAYYHBIX KOJJICKTUBAX M O3HAKOM-
JICHUE C METOJJaMH OPTaHN3alMHU HAYYHOH paboThI;

- HETIOCPE/ICTBEHHOE YYaCTHE B PELICHUH HAYYHBIX, TEXHUYECKUX U KO-
JIOTHYECKUX 3afay.

Huns apdexrusroit opranuzannu HUPC, momuMmo 3aHsATHI B paMKax BYy3a,
HEOOXOIUMO MOCTOSIHHO ITOJIJICP)KUBATH CBSI3b C HAYKOW M IIPOU3BOACTBOM.

B nacTosmee Bpemst Ha Kadenpe MpoMBIIUIEHHOH 3Konorun bemopyccko-
ro TOCYJapCTBEHHOTO TexHojormdeckoro yaupepcurera (BI'TY) mpu ompene-
nennn TemMatuk HUPC BBIABISIOTCS peaibHbIE 9KOJOTHYECKHe POOIeMbl pas-
JMYHBIX NPEIIPHUATHH, KOTOPBIE CTYACHTHI IIOCEIIAIOT BO BPEMS IIPOM3BOICT-
BeHHOH mpaktuku. Kadenpa corpynHudaer ¢ mpeanpuATHAMH MaIIHHOCTPOU-
TEJNIFHON, XUMHYECKON, He(PTEXIMMUICCKOH, IIEIUTI0I03HO-0YMakHOH, JepeBo-
oOpabatsiBaromieil u apyrux orpacieid. CTyaeHTHI kadeapsl IPOMBIIUICHHON
9KOJIOTHH NPOXOJAT HMPOU3BOACTBEHHYIO M NPEIAWIUIOMHYIO NPaKTHKH Ha Ta-
KHX KpyNHEHIInX npennpusatuax bemapycu, kak MUHCKHI 3aBOJ XOJIOQUIbHHU-
KOB «ATJIaHT», IPOU3BOJCTBEHHOE 00beanHeHne «[ pogHoA30T», MUHCKHI aB-
TOMOOMIIBHBIN 3aBox, MormneBckuii 1 CBETIOTOPCKHM 3aBOJABI XUMHUYECKUX
BOJIOKOH, Mo3bIpckuii HedTenepepadaTbiBatonmii 3aBol, MUHCKHH MOTOBEJIO-
3aBOJ U JpYyTHE.

Pemenne skomormueckux mnpoOsieM, CBA3AHHBIX C IMPOU3BOJACTBOM, BO
MHOTHX CiIydasx TpeOyeT cephe3HbIX HAay4dHBIX HccienoBaHui. IloaTomy mpu
nposeneann HUPC nenecoobpa3Ho MpemycMOTpeTh CBSI3b HE TOJIBKO C TpO-
MBIIIICHHBIMU NPEANPUATHAMY, HO U C HAYYHBIMU YUPEXKJEHUAMH, TO€ CTYIEeH-
TBI MOTJI ObI 03HAKOMUTBHCS C COBPEMEHHBIMH pa3paboTKaMy B 00JIaCTH IKOJIO-
run. B 2007-2008 yueOHOM Toxmy Kadeapa mpoMbInuIeHHOH 3kosormu BI'TY
OCYIIECTBIIIa y4eOHYI0 Hay4HO-HCCIIE0BATEIbCKYI0 padOTy ¢ HEKOTOPHIMHU
CTYJICHTaMH B COTpYIHHYECTBE C JlabopaTopueil (pu3ndeckoi onTuku MHcTUTy-
Ta ¢u3uxku HammonanbHOW akamemuu Hayk bemapycu, rae pa3pabaTbIBaroTCs
METOJbI IUCTAHINOHHOTO KOHTPOJIS 3arpsA3HSIONINX BEIIECTB B aTMOC(HEPHOM
BO37yXe€.

JlByM cryzeHTaMm 5 Kypca Kadenpbl MPOMBIIIIEHHOH 9KOJIOrUH OBIIN OIl-
peneneHsl TeMbl y4eOHOW Hay4HO-HCCIE0BaTEeNIbCKOM paboThI, CBA3AaHHBIE, C
OJTHOW CTOPOHBI, C HCCIIECOBAaHUSIMH, IPOBOJUMBIMH B JaHHOW abopaTopud, ¢
JPYTro# — ¢ pealIbHBIMU HKOJIOTHYECKUMH MIPOOJIEMaMH, BBISIBJICHHBIMH CTYZIEH-
TaMU IpU IPOX0XKICHUU MIPOU3BOJCTBEHHOMN NPakTUKK Ha bopucoBckoM 3aBoje
IJIACTMACCOBBIX M3JeNuil U ['oMeNIbCKOM XUMUYECKOM 3aBOJIE:
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1. IMCTaHIMOHHBIA MOHUTOPUHT JIETY4YUX OPTaHUYECKUX COCTMHEHHH.

2. N3yuyeHue paccenBaHUsI MPUOPHTETHBIX 3arpA3HSAIONINX BEILECTB B aT-
Mocdepe.

Ha BopuncoBckom 3aBojie IIIaCTMACCOBBIX M3/ENHUH (IepBasi TeMa) OCHOB-
Hasl HepellleHHasl 3KOJIoTHYecKast pobdieMa — BEIOpoc B aTMocdepHBIil BO3IyX
6e3 OYMCTKH JIeTy4yuX OpraHuueckux coenuHeHuil. Ha I'omensckoM xumuue-
CKOM 3aBojie (BTOpasi TeMa) OCHOBHOH BKJIaJ B 3arpsi3HEHHE aTMOC(epbl BHOCST
MPUOPHUTETHBIE 3arPA3HUTENN — IUOKCHUJ a30Ta, TUOKCHUJ CEPbI, OKCH] yIIIepo-
Jla U B3BEILICHHbIE BEIECTBA.

Ha nepBoM 3Tane CTyIeHTH MO3HAKOMIUIUCH C HAYYHBIMHU pa3paboTKaMH
naboparopun ¢usmdeckoit ontukn MucTHTyTa Qusnkn HannmonambHON akane-
MHH Hayk benapycu, a Taxke ¢ 1a3epHbIMH METOAAMH 30HIUPOBaHUs aTMoc(e-
pHL

Ha BTOpOM 3Tame cTyaeHTHl O PyKOBOJICTBOM IperogaBaTenei kaden-
PBI IPOMBINUICHHON 3KOJIOTMH M HAYYHBIX COTPYJHHMKOB MHcTHTyTa (u3mkKu
IIPOBENM AHAIUTHYECKHH 0030p JMTEpaTypbl M IATEHTHYIO NPOpaboTKy o
JBYM pa3aenam:

1. XapakTepucTruKa 3arpsa3HAIOMIX BEIIECTB (JIETYYNX OPraHHYECKUX CO-
€IMHEHNH ¥ IPUOPUTETHBIX 3arpsI3HUTENEH COOTBETCTBEHHO) U MX BO3JEHCTBHUE
Ha OKPY’KaloIIyI0 Cpeny.

2. JlucTaHIIMOHHBIE METOMBI KOHTPOJIS 3arpsI3HAIONINX BEIECTB (IO mep-
BOM TEME) ¥ METO/IbI pacieTa PaCCEMBAHUS 3arPSI3HAIOIINX BEIECTB (110 BTOPOH
TEME).

Ha TperseM 3Tame CTyJEHTHI NPOBEIM COOTBETCTBYIOIIUE PACUETHI IO
KOMITBIOTEPHBIM TporpaMMaM, pa3pabOTaHHBEIM B JlabopaTopuyl (H3HYECKOit
ontuku NucTuTyTa drsukn HanmonanpHOUM akagemuu Hayk bemapycu. B mep-
BOM paboTe OBLIO MPOBEAECHO KOMIBIOTEPHOE MOAEIHPOBAHME U3MEPEHHs CO-
JiepKaHus GpopMasipAeruaa B BO3AyXe C HCIOIb30BAaHHEM ONTHYECKOTO Ta30-
¢ueTpoBOTO MeTona. Pe3ynmpTaThl MOKa3a M BO3MOXHOCTH M3MEPEHHS COep-
KaHus dopManpieruga B Bo3yXe IpU KOHIEHTpauusx Ha yposre ILJK, , u
Bhiie. Bo BTOpoit pabore ObLIO NMPOBEAEHO KOMIMBIOTEPHOE MOJEIUPOBAHUE
paccenBaHHs Ta3000pa3HBIX (TOPHUAOB OT OCHOBHBIX MCTOYHHMKOB BEIOPOCOB
OAO «I'oMenbCKIif XUMHYECKUH 3aBOI» B aTMOC(EpPHOM Bo3ayxe. PaccunTaHsr
CpeIHEro1oBble KOHIIEHTPALMK (hTOPOBOJOPOJa B IPU3EMHOM clI0e aTMOC(hephl
C HUCIIOJIb30BAHMEM JAHHBIX MHBEHTAPHU3ALUH BBIOPOCOB MPEANPUATHS U IIO-
CTpOEHA KapTa CPEJHEro0BOro Moyl KOHLIEHTPaLuil. AHAJIN3 MONyYEHHBIX pe-
3yJIbTATOB IIOKAa3aJl, YTO KOHLEHTpalys (TopoBosOpoAa Ha BCEH TEPPUTOPUH
MPEANPHUATUS U CAaHUTAPHO-3AIUTHON 30HBI HE MPEBHIMAECT NPeAeIbHO IOIycC-
TUMYIO.

Ha gerBeproM sTame mosrydeHHBIC NaHHBIE OBLIM JOJIOKECHBI Ha S59-i
CTYACHYECKOW Hay4YHO-TeXHHUYecKoil koH(epeHuuu BI'TY, omyOnukoBaHEI B
xypHane «lIpomblmineHHass 0e30IMacCHOCTE» U HUCIONB30BaHbl B JUITIOMHOM
npoektupoBanuu. [lo pesynsraram HUPC B 2008 romy Ha3BaHHBIE pabOTHI OBI-
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JH TpeACTaBJIeHbl Ha PecrmyOnMKaHCKUI KOHKYpPC HAyYHBIX pabOT CTyIEHTOB
BBICHINX yueOHBIX 3aBeneHUN Pecrmy6muku benapycs, roe Obin ormeueHs! u-
miomamu [ u 11 kareropuii cooTBeTCTBeHHO. Takke HazBaHHBIC PabOTHI Mpe-
CTaBJICHBI Ha OTKPHITBIH KOHKYpc Poccuiickoit denepanuy Ha JTydlIyr Hayd-
HyI pabOTy CTYICHTOB IO ©CTECTBCHHBIM, TEXHHYCCKUM H T'YMaHHUTapHBIM
HayKaM BBICIINX y4eOHbIX 3aBefeHuit 2008 r.

Crynentsl, Beinonsssime HUPC, npoaemoncTprupoBany ymMeHne npume-
HATH HAYYHBIA MOJXOJ K PEIICHHIO Mpo0IeM 3arps3HeHHs aTMOC(PEpHOTO BO3-
JyXa, CTOSIIUX Mepe]] KOHKPETHBIMHU NpeanpustusaMu. Opranuzanusi Hay4HO-
HCCIIEI0BATEILCKON pabOThI CTYICHTOB, IIpeyCMaTPHUBAIONIas, C OAHOW CTOPO-
HBI, CBSI3b C NPOMBILUIEHHBIMU NPEANIPUITUSAMH, C JPYTOM — CBSI3b C HAYUYHBIMU
YUPEKICHUSIMH, CIOCOOCTBYET Pa3BUTHIO y CTYACHTOB HaBHIKOB HCIIOJb30Ba-
HUS HAYYHBIX Pa3pab0TOK B PEIICHUH PeabHBIX SKOJIOTHYECKHUX 3aad.

E.A. UHknHa

Banamosckuii ¢punman CapaToBCKOTO TOCYyJapCTBEHHOTO COIUAIBHO-
9KOHOMUYECKOTO YHUBEPCHUTETA

CYIMHOCTBb, METOAOJOI'NMYECKHWE OCHOBBI, TPUHIIUIIBI
N 3AJAYH DKOJOTUYECKOTI'O OBPA30BAHUSA U BOCITUTAHUA

Okostormueckoe 06pa3oBaHue IpeAIoIaracT HepePsIBHEIH Mporecc 00ydeHus,
BOCIIMTaHUS M Pa3BUTHS JINYHOCTH, HANIPABJICHHBIN Ha ()OPMUPOBAHNE CHCTEMEI
HAYYHBIX U MPaKTHYECKUX 3HAHMN U yMEHHH, a Takke LIEHHOCTHBIX OpUEHTa-
LU, MOBEJEHUS U AEATeIbHOCTH. B cucteMy skosormueckoro oopa3oBaHus 3a-
JIOKEHBI CIEAYIOIIUE MPUHLUINBL: TyMaHW3alus, HAy4YHOCTb, UHTErpaLus, He-
IIPEPBIBHOCTh, CHCTEMAaTUYHOCTh M B3aMMOCBSI3aHHOCTh PACKPBHITHS TI00alb-
HBIX, PETMOHANBHBIX U JIOKAJIBHBIX aCHEKTOB SKOJIOTHH [2].

B xadecTBe METOJOJIOTMYECKOM OCHOBBI IKOJOTMYECKOTOo OOpa3oBaHUS
MOJKHO BBIIEJIHTB:

1. CoBpeMeHHOE COCTOSHHE U XapaKTEPUCTHKA IPUPOJHON Cpelbl, ee
IPOJYKTHBHOCTb M KPYTOBOPOT BEILECTB B Ouocdepe.

2. KauecTBO OKpy»Karoliel cpelibl U €ro HOPMUPOBAaHUE, METOJIbl KOHTPO-
7151 I3BMEHEHUI COCTOSHUS OKPYIKAIOIIEH MPUPOIHON CPEJIBL.

3. OO61¥e NpUHIKITE PALMOHAIBHOTO MPUPOIOIIOIL30BaHNUS, YKOHOMHKA,
(mHAHCHPOBaHNE U IUTAHUPOBAHUE IPUPOTOOXPAHHBIX MEPOIIPHUATHH.

4. OpraHu3aliOHHBIE U NPaBOBLIE OCHOBBI OXpaHbl OKpY’Kalolled Ipu-
POJIHO Cpefibl.

Hcxons u3 3TUX METOJO0JIOTMYECKUX OCHOB, 00pa3oBaHME JOKHO 1aBaTh
SCHBIE U HAyYHO OOOCHOBaHHBIC 3HAHUS IO OCHOBHBIM 3KOJOTHYECKHM BOIIPO-
caM coBpeMeHHoro oOmectBa [4]. ITpuHIUNEI 5KOIOTHYECKOTO0 0Opa30BaHMs
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peann3yioTcs B MpOLEcCce PElICHHs CIIeNYIOMNX 3a/1a4, a MIMEHHO ITOHHMMaHHe
HEOOXOJMMOCTH OXPaHbl OKPYXKarollel CpeAbl U OBNaJCHUE 3HAHUSAMU U yMe-
HUSMH U3YUYCHUS U OLICHKH COCTOSHUS OKPY’KaroIIeH Cpebl.

Lenb sxo0THUECKOr0 00pa30BaHusl U BOCIUTAHHS — OPMHUPOBAHHUE CHC-
TeMbl Hay4YHbBIX 3HAaHWH, B3IIOB U YOEXKICHHUH, 00ECIICUNBAIOIINX CTaHOBIIC-
HUE OTBETCTBEHHOTI'O OTHOIIEHMS K OKpYXKarolled cpeie BO BceX BHAaX jes-
TEJIBHOCTH, (POPMHPOBAHHE SKOJIOTUUECKOH KynbTyphl. CIeI0BaTelIbHO, pean-
3aIys 1M SKOJIOTNYECKOTo 00pa3oBaHuUs TpeOyeT mepecMoTpa He TOJIBKO CO-
JepkaHust oOpa3oBaHus, HO U GopM U MeToz0B 00yueHus. Heobxomumo otna-
BaTh MPEANIOYTCHUE TaKUM MeTojaM, (opMaM M METOJUYECKHM Ipuemam o0y-
YEHHs, KOTOpbIe OyayT:

1. CTUMyIMpOBaTh K MOCTOSIHHOMY IONOJHEHHUIO 3HAHUH 00 OKpy»Xkaro-
el cpezie — peeparsl, yCTHBIE )KypHAIIBI, KOH()EPEHIUH.

2. Coco6cTBOBATH PAa3BUTHIO TBOPYECKOTO MBIIUICHHS, YMEHHUS TPE/IBU-
J€Th TOCIEICTBUS IPUPOI000Pa3yIOIIEH NesTENFHOCTH YeIOBEKa — JIUCITYTHI,
JMCKYCCHU T10 TIPOOJIeMaM 3KOJIOTHH, JAEJIOBbIE UI'PBl, BUKTOPHHBI.

3. ObecneunBaTh pa3BUTHE MUCCIEIOBATEIBCKUX HABBIKOB, YMEHUH, yUUTh
MIPUHUMATEH SKOJOTWYECKH IeIeco00pa3HbIe pemieHnsT W MpHoOpeTaTb HOBBIE
3HaHUS — HKCKYPCHH.

4. BoBnekats B MPaKTHUECKYIO AESTEIBHOCTD M0 PEHICHUIO MpolieM OK-
Py Karomiei cpeIsl MECTHOTO M PETHOHAIBHOTO 3HAYCHHMS (BBIIBICHHUE PEIKUX U
MCYE3AI0MNX BUIOB, OPTaHU3AIMS SKOIOTHYECKON TPOIIBI, 3aI{UTa IPHPOABI OT
pa3pylleHni, onpeeneHrue (pakTOpoB pUCKa B paiOHAaX IPOXKHUBAaHUS, IPOIa-
rasjia SKOJOTHYECKUX 3HAHUIN) — JICKIIUHU, OCCe/IbI.

BBenenune cucTeMbl HEMPEPHIBHOT'O SKOJIOTHYECKOTO 00pa3oBaHusI TpeOy-
eT ()OPMHUPOBAHMS NMPAKTHUECKUX HABBIKOB IO OIEHKE KaYECTBA OKPY’KArOMIeH
cpeabsl. OCHOBHOI! BKJIaJ B MPAKTUYECKYIO SKOJOTHUYECKYIO IeSTeIbHOCTh BHO-
CSIT SKOJIOTHMYECKHE MCCIEOBAaHUS U PAaOOTHI IO OIEHKE COCTOSHHS OKpPY’Karo-
el cpelsl, KOTOpBIE SBITIOTCS BAKHOW YaCTBIO COMEp)KaHHUS 00pa3oBaHUS U
LIMPOKO BHEAPSIOTCS B MPAKTUKY [3].

OKOJIOTHUECKHE UCCIEN0BAHUS MO3BOJIIOT O0OOLIUTE MOMYYEeHHBIE 3Ha-
HUS, IPAMEHHUTH CBEICHHS, TPUOOPETEHHBIE MIPU N3YUCHUN APYTHX IPEAMETOB,
BBICKa3bIBaTh COOCTBEHHYIO TOYKY 3PEHHS M NMPEAJIOKUTH PEUICHHS 3TOH MM
HHOM 3KOJIOrHYecKoi mpobiiemsl [1]. B perieHnu mpo0ieM 3KOIOTHH Ba)KHEH-
mras poJjib MPUHAAICKHUT 00pa30BaHUIO. YK€ C CAaMOT0 PaHHEro Bo3pacTa Kaxk-
JBIA SKUBYIIMH Ha 3eMiIe YellOBEK IOJDKEH 3HATh, K 4YeMy MPUBOAUT OecrieuHoe
OTHOILICHUE K OKpY>Kalolleil cpelie; OH JOJDKEH 3HATh O 3a00JIeBaHMAX, BBI3BAH-
HBIX 3arpsi3HEHHEM CpEZIbl; O TEHETHYECKNX OTKIOHEHMSX; 00 McUepnaeMoCTH
3aracoB MPUPOAHBIX PECYPCOB M APYTHX HETaTHBHBIX M3MEHEHHSIX Cpelsl oou-
TaHUS, ¥ HE TOJIBKO 3HATh, HO U OLIYINATh JMYHYIO OTBETCTBEHHOCTH 3a €€ CO-
crostuue. OIHAKO CEroJHANIHNE BBITYCKHHKH BY30B CIa00 OpHEHTHPOBaHBI B
r1no0aabHBIX, B TOM YHCIIE YKOJOTMYECKHX, MPOOIeMax COXPAHEHUs 370POBbs
yenoBeka u 6nocdepsl. IlpeobmanatoT moTpeOUTENECKHE B3TIISAAB HA TIPHPOY,
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HHU30K YPOBEHb BOCIPHSTHS 3KOJOTMYECKHX MPOOIEM KAk JIHYHOCTHO 3HAYH-
MBIX, HEJJOCTATOYHA, Pa3BUTa NOTPEOHOCTh (haKTUUECKU y4acTBOBATH, B IIPHPO-
JI0OOXpaHHOI paboTe.
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TromMeHcKuil rocyaapcTBeHHbIN HeTera3oBslil yHUBEPCUTET

HOBBIINEHUE YPOBHS 3KOJOI'MYECKOI'O OBPA3OBAHUSA
OT OBYYEHMUA B BY3E 10 ACIMPAHTYPBI

[Nonmy4enue BBICIIETO SKOJIOTHYECKOTO 00pa30BaHUS KakK MpU O0YUCHUH B
By3€, TaK U IIOCJIC €r0 OKOHYAHMS, SBJIACTCSA OXHOM M3 aKTyalbHBIX IPOOIEM B
Hactosee Bpems. IIpakTuka nokasana, uto yxe ¢ 3-4 kypcos moutu y 40-50%
00y4arommxcst B TEXHUIECKOM By3€ CTYAEHTOB IIpOCMaTpuBaeTcs mpodeccuo-
HaJIbHAs 3aMHTEPECOBAHHOCTH 110 KaKOMY-THOO HAIpaBlICHUIO MPU HAIMCaHUH
U 3ammre pedepaToB, KypPCOBBIX U BBITYCKHBIX KBaJIH(UKAMOHHBIX padoT (1u-
mioMoB). Breibop npodeccuonansHoro HampapieHus Hauboiee 4eTko (opMHu-
pyeTcsl IpH MPOXOXKACHUM O3HAKOMHUTEIBHOW, MPOM3BOACTBEHHOW W IPEAIH-
IUTOMHOI TpakTHK. [IposiBeHne npodecCHOHANBHON 3aMHTEPECOBAHHOCTH Yy
CTYJICHTOB Ha 0oJiee PaHHUX Kypcax 3aBHCHT OT Ka4ecCTBa IIPENOAABaHUS KO-
JIOTUYECKUX IUCHUIIIMH, TPOXOXKICHUS MPAKTHUK, a TaKKe OT BO3MOXKHOCTH
JIOCTOMHOTO TPYAOYCTPOHCTBA.

TpynoycTpoicTBO BBIITYCKHHKOB 3KOJIOTHYECKOTO HAIPaBICHUS OCYyIIe-
CTBIISIETCS AaJeKO He Ha BBICIIEM YPOBHE, a BOT YIy4llIeHHe KauecTBa Mpenoja-
BaHUS IPO(heCCHOHATBHBIX AUCIUIIINH B By3€ BIOJHE BO3MOXHO. Hamryumum
CII0COOOM TIOBBIIIEHHS KadyecTBa NMPOQECCHOHATBLHOTO 00pa30BaHUS SABIACTCS
MHTETpalys B y4eOHYI0 IPOrpaMMy CUCTEMbI HETTPEPHIBHOTO 00pa30BaHusI.

WneanbHbIM HalpaBieHUEM B ITOBBIIIEHUN KayecTBa NPO(ECCHOHAIEHOTO
YPOBHSA SBIsieTCS 00ydeHHe W30paHHOMY HaIpaBIICHHIO B aCHHpaHType (OYHOMH
1 3209HON (popMel 00ydeHus). Okono 2 % CTyAEHTOB, OKOHYMBIIKX HAall BY3,
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MIPOJOIDKAIOT SKOJIOTHUECcKoe 00pa3oBaHue, n3ydas OoJiee MoAPOOHO MPOOIIEMEI
OXPAaHbI OKPY KaroILLEel IPUPOIHOM Cpebl.

Ms! cuntaem, uTo TpeOyroTcs pa3paboTka M yCOBEpIIEHCTBOBaHUE 00pa-
30BaTEIbHBIX HAlIPABJICHUI HE TOJIBKO MPH 00YUYEHHH B By3€, HO M II0 €I'0 OKOH-
YaHWH, C IEJIbI0 COBEPIICHCTBOBAHNUS IPUPOJIOOXPAHHON JAESATEIFHOCTH.

J.A. Kimounukos, E.B. Co6oJieBa
Yccypuiickuii rocy1apcTBEHHBIN MeJaroruueckuii MHCTUTYT

METOAOJOT MYECKHUHI MOAXO0/ K SKOJIOTMYECKOMY
OBPA3OBAHUIO YEPE3 HAYYHO-UCCJIEJOBATEJIBCKYIO
PABOTY

B Hame BpeMs1, Korja ¢ KaJbIM FOZOM 9KOJOTHUYecKasi 0OcTaHOBKa 000-
CTpsieTcsi, 0c000€ BHIMAHHE yAENIACTCS BOCIIUTAHNIO MOJIOAEKH. YeIoBedecTBO
JOJDKHO HAYYUTHCS )KATh B TApMOHHUH C TIPUPOJIOHN, XO3IHCTBOBATh, HE HapyIIas
9KOJIOTHYECKOTO PaBHOBECHs. Bricine ydeOHbIe 3aBE/ICHUs] aKTHBHO pa3BHBa-
I0TCSI B 3TOM HampaBieHnHd. Hamu pazpaGoTaHbl IporpaMMbl, B KOTOPBIX IpeS-
JIOXKCHA KOHIETIINS IPEToAaBaHus SKOJIOTHH. llens mporpaMMel — pacKphITh
CoJiep’KaHHe DKOJOTMU KaK HAyKH, O3HAKOMHUTBCSA C €€ METOAAaMH, 3aKOHaMH,
KOTOpbIe TIOMOTYT CTYAEHTaM CKBO3b INPU3MY 3KOJIOTMYECKUX 3HAHUI 31paBo
OILIEHUTH KOJIOTHUECKYIO CUTYAIHIO ¥ HAWTH BhIX0J U3 Hee. IIporpamma mpen-
CTaBIISET HHTEPEC, €CIIN PACKPhIaBETCS TEXHOJIOTHS €€ peann3anun. Toraa 3To —
KOJIOCCAIBHBIA TPOAYKT AEATENBHOCTH IpernoaBarels u cryaeHra. Mudopmu-
poBaTh Jrofell 0e3 UX JKeNaHUsl - 3TO TpaTa CMJI U BPEMEHHU. 3HAHUS JOJDKHBI
OBITH TPUOOPETEHBI, OTKPHITHl CAMUMH CTYAECHTAMH, TOTAAa OHM CTaHyT JUI HUX
3HaYnTeNbHBIMA. [IpermonaBaTenu BemyT MOMCK HOBBIX (popM paboTHI CO CTY-
JEHTaMU, HEOpAUHAPHBIX MOAX0J0B K IpobiieMe IKOJIOrHYECKOro MPOCBELIEHUS
U TIPHPOJOOXPAHHOH PabOTHL.

Opnno#t n3 Takux (GopM paboOTH! ABISIETCS pabOTa HAYYHO-CTYICHIECKOH
9KOJIOTMYECKON CeKIMU Ha 0a3e Kadeapbl SKOJIOTHN reorpaguaeckoro Gaxyib-
TeTa Y CccypuICKOro rocy1apCTBEHHOTO Nefarornyeckoro nHerutyra. Cexuueit
ocymecTBiIsgeTcs pabota B paMkax mpoexra «CocTosHUE MPUPOAHBIX cpen Y-
CYPHICKOTO TOPOJICKOTO OKpPYTa 110 COAEPKAHUIO TSKENBIX METaJIoBy. Beimoi-
HEHHUE TIPOEKTa IpeJIoyiaracT TaKUe 3Tallbl, Kak: HaOJIIOJCHNEe M BOCIIPUSITHE,
oIpeeneHre NpooIeMbl U ee OIHICaHNe, aHaINU3 U 00bACHEHUE IPUYHH, OLCHKA
U MPOTHO3HMPOBAHME IOCJIEACTBUM, IIaHHPOBAaHHE MOCIEAYIOMEH IeaTeNbHO-
ctu. IIpoBenieHNe MOHHTOPHHIOBBIX HCCIEJOBAaHUM — ONHA M3 CaMbIX d(pdek-
THBHBIX ()OPM SKOJIOTMYECKOT0 00pa30BaHUS: CTYACHTHI B XOJ/I€ MCCIIEOBaHUH
y4acTBYIOT B peaslbHOH IpakTuueckoit pabote. [Ipu minaHupoBaHuu, npoBene-
HUM ¥ 00paboTKe MaHHBIX MCCIENOBAaHHUS HEOOXOIUMBI 3HAHUS [0 XHUMUH, T€0-
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rpadun, GU3MKH, TEOPETUIECKUX 3aKOHOB KOJIOTHU M, KOHEYHO, TIPAKTUYECKUX
HaBBIKOB MOIYYEHHBIX, Ha IKOJOTMYECKUX AUCIMIUIMHAX MPUKIAJHOIO Xapak-
Tepa.

B pamkax nprnoOuieHus CTYAEHTOB K Hay4HOH paboTe MIET CTaHOBJICHHE
UHTEJUICKTYallbHON MO3UINH, YTO HAXOAWUT OTPAKEHHE B OCO3HAHHOM BBIOOpE
HaTpaBlIeHus, 0cOOOM IMOJAXOAe K MpoOiieMe, CTAaHOBICHUU CTH/IS MBIIIICHUS,
oopmnennn cobcTBeHHON KoHIenmu. HaydHas u ydeOHas IesTeIbHOCTb pac-
CMaTpPUBAIOTCSA KaK B3aMMOJICHCTBYIOIINE KOMIIOHEHTBI: CTYJECHTHI prodpeTa-
0T OIBIT B OOIIEHUHU C HAyKOH B Mpolecce HEMPEePhIBHOTO MOKCKa HOBBIX HAyy-
HbIX 3HaHuil. B mpouecce accUMWIALIMA MOJIOJEKHU C HAYKON IMPOUCXOIUT OC-
BOGHHE HCCIIEA0BATENbCKUX OPHEHTUPOB Kadephl, 1a U BCero GakyabTeTa, yc-
BOGHUE  MCCIEAOBATENbCKOrO M METONOJOrMYeckoro ammapara. Ilepenaua
«JIMYHBIX» 3HAaHUH PyKOBOAUTENIEM OCYILECTBISETCS MOCPEICTBOM BBIOOpa Ha-
YYHBIX TIPOOJIEM, peaji3annil UCCIeJ0BATEIBCKUX IPO0IeM, TBOPIECKUX MeXa-
HHU3MOB JBIDKCHHS OT MHTYHTHBHBIX NPEAIIOIOKCHUI O BEPIIMH OOLIUX TEO-
puii.

OcCo6eHHOCThIO HAYYHON CEKIIMH SBISIETCS HEMOCPEACTBCHHAS CBA3b Me-
KTy CTYJJCHTOM M PyKOBOIHUTEIEM, KOTOPHII B KaUeCTBE CPEACTB OOYICHUS BHI-
OupaeTr Auaor, a UCCIleI0BAaTENbCKIH OMCK BKITIOYAeT HeOpMaIbHbIC KOMITO-
HEHTHI, CIOCOOCTBYIOIIUE TBOPYECKOMY DPa3BUTHIO JUYHOCTH. OIBIT TBOpUe-
CKOW JIEATEIPHOCTH IIPENIoiaraeT TOTOBHOCTh JIMYHOCTH K HPHUHINIHAIBHO
HOBOMY, HECTaHAAPTHOMY IIOAXOXy PEUICHHs 3ahad, MpoOsieM, TBOPYECKOMY
IpeoOpa3oBaHuIO IEHCTBUTEILHOCTH, YMEHHE BBIOOpA ITyTH CaMOpEaIn3alii B
obmiectBe kak auuHOCTU. [Ipu pa3paboTke oOpa3oBaTeIbHBIX TEXHOJOTHHA He-
00XOIMMO YYUTHIBATh YCIOBHSA, CIIOCOOCTBYIOINE (HOPMHPOBAHHUIO CTPYKTYp-
HBIX KOMITOHEHTOB JIMYHOCTHOTO OMBITA, TaK KaK TEXHOJOTMYECKHH MOIXOM K
00y4YEeHUIO MO3BOJIET CO3/aTh OJAarONpPUSTHBIE YCIOBUS A Pa3BUTHUSA TUYHO-
CTH.

C.C. KonnoBa
'OV BIIO Omckwuii rocy1apcTBEHHBINA EAarorHuecKuil YyHUBEPCUTET

CTENNEHb BUOPUTMOJIOTMYECKOM AJTANITALIUM
NEPBOKYPCHHUKOB BbICIIINX YYEBHbBIX 3ABEJEHUI
K MPOLECCY OBYUYEHUA

B Hamreil ctpaHe MUK MccIeOBaHUN IPoOIeM XPOHOTHIIA IPUXOIUIICS Ha
70-90- e Trompl XX cTONETHsI, HO K HACTOAIIEMY BpEeMEHHM UHTEpeC K mpodiaeme
XPOHOTHUNA HECKONBKO CHHM3MICA. OJHAKO OYEBHIHO, YTO UCCIEIOBAHUE HaH-
HOM mpoOIeMbl HEOOXOAUMO KaK B TEOPETUYECKOM, TaK U B IPAKTUYECKOM ILIa-
He [1]. AKTyaqpHOCTD M BaKHOCTH MCCIIEOBAHUS IIPOOJIEMBI XPOHOTHITA CPEIN
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CTYACHYECTBA, @ TAKIKE OTCYTCTBUE OJHO3HAYHBIX JaHHBIX O MPHPOJC XPOHOTHU-
a B JUTEPAType, HATOJIKHYJIM MHOTHX YYEHBIX Ha MMPOBEJCHUS UCCIECIOBAHUS B
JlaHHOM oOJtactu [2].

W3BectHpiii 6noput™osior B.A. JlockuH, u3ydas OHMOPUTMBI CTYICHTOB,
MIPHUIIEN K CICAYIONMM BBIBOJAM. Pa3nmnuns MexIy TpyIIaMi YTPCHHUX U Be-
YEpHUX TUIOB YETKO MPOCMATPUBAIOTCS U TI0 MHOTHM JPYTUM IPU3HAKAM.

OTH WCCNeNOBaHUS TO3BOJMIM CAETATh BEChMa CYIICCTBEHHBIH BBIBOJ:
pa3nuuus B puTMe paboTOCIOCOOHOCTH, KOTOPHIE XapaKTePH3YIOT MpeICTaBH-
TeNieil YyTPEeHHEro W BEYSPHETO THUIIOB, 00YCIIOBIUBAIOTCS OIPEICIICHHBIMUA OCO-
OCHHOCTSMU TOPMOHAJIBHOW M TICUXHYECKOW cdep opraHmzMa. ITH CBOWCTBA
OHMOJIOTHYECKUX PUTMOB - BHYTPEHHE IPHCYIINA OpraHU3MY MPHU3HAK, U C HAM
HEOOXOMMO CYHTATHCS IIPH OPTaHM3alUU PSKUMOB TpyAa U oTabixa [3].

HccnenoBanue mpoBoamwiock Ha 0aze OMCKOro rocyJapCTBEHHOTO yHH-
Bepcutera M. @.M. JlocTOeBCKOro CO CTyAEHTaMH IIEPBOTO Kypca TeoJoruye-
ckoro (akyiprera B Tedenne 2006 — 2009 rr. Pexxum ITHSA CTYACHTOB, CTCIICHD
UX aKTHBHOCTH B Ipolecce OOyYCHHs YYUTHIBAU IMYTEM 3alOJTHEHHS XPOHO-
METPaXXHBIX JIMCTOB, B KOTOPBIX €XKEJHEBHO B TCUCHHE 3aHATUH OTMEYaOCh
BpeMs Havdajla i OKOHYAHUS KKIOTO U3 BUIOB JCATEIIFHOCTH M OTJBIXA.

[ocne o3HaKOMIICHUS C YCIOBUSAMH OOYYCHHUS ITOIOHPAIICH IEPBOKYpC-
HUKA ISl IPOBEICHUST (PU3HOIOTMUYECKUX M TICUXOJOTHYECKUX HCCIIEOBaHUM.
Jns mosmydeHns TOCTOBEPHBIX JAHHBIX 3Ta Ipymma OblIa JOCTATOYHON B KOJHU-
YECTBEHHOM OTHOIICHHWH. BRIOpaHHBIE JTHIa COCTaBIUIA OJHOPOAHYIO TPYHILY
HCTBITYEeMBIX — M3 OJHOTO IOTOKa, (haKyJIbTeTa, paBHO3HAYHBIC IO ITOJIOBOI
CTPYKTYype.

IIpoBoaminocs mcciaenOBaHNE XPOHOTHIIA HCIBITYEMBIX, W BBIABIISAIACH
CTETIeHb MPUCIIOCOOJICHHOCTH CyTOYHOTO IINKIIA.

Heo0xoaumMo OTMETHTh, YTO HCIOJNBb30BaHHBIE METOJIUKH HE HapyIIaau
HeJarOrMYecKoro Mpomecca U He OTHUMAaIN MHOTO BpeMeHd. OHU He YTOMIISAIH
CTYZAEHTOB.

Ha ocHoBe TectupoBanus no onpocHuky XopHa — OctOepra (TecT 1o or-
PEleNeHUI0 CYyTOYHOI0 XPOHOTHIIA JIMIHOCTH B Moaudukaimu A.A. [lytunosa),
MPOBEICHHOTO B UCIIBITYEMOW TpyTIe, MOIy4eHBI CIeAYIOMNe JaHHBIE 10 XPo-
HOTHIIOJIOTHYECKON CTPYKTYPE UCIBITYEMON TPYIIIIEL:

- OMOPUTM KaBOPOHKa» UMEIOT 7,7% oT 0011ero yucia UCIBITyEeMbIX,

- OuopuT™ «romy0s» umeroT 15,3% oT o01ero 4ncia UCIbITyEeMBbIX.

OOHapyXUIIOCh, YTO B TpyNIle OOJNBIIMHCTBO CTYAEHTOB IO OHOPHTMY
OTHOCSITCS K XPOHOTHUITY «COBBD» U COCTaBJISIOT MOAABJSIONIMNA NPoUeHT — 77%
(u3 HuX 38,5 % - C XpOHOTHIIOM yMepeHHas «coBa» U 38,5% - TUMHUYHAs «co-
Bay).

Omnpoc ydammxcs 1o ompocHUKY XopHa—OctOepra (TecT mo ompenene-
HUIO CTETICHH TPHCIIOCOOIEHHs CYTOYHOTO puT™Ma B Moaudukanuu A.A. [lytu-
noBa) [4] mokazai cienyrolee: BBICOKHE MPHUCIIOCOOUTENbCKHE (aJanTHBHBIE)
BO3MOXXKHOCTH IIMKJIAa COH — OOAPCTBOBaHME MMEIOT Bcero 15,4% crynmeHTOB
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(«coBBI»), cpemHUE BO3MOXHOCTH Yy 69,2% (BCce XPOHOTHIIBI), U HHU3KHE BO3-
MOXHOCTH y 15,4% («coBB»). 3aBUCUMOCTb MEXIY XPOHOTHIIOM U BO3MOXK-
HOCTh aJaNTallid IHKJIa COH — OOAPCTBOBAHHE — PaBHOMEPHA MEXAY BCEMH
xpoHoTunaMu. Ho Bce-Taku xoTtenock ObI 00paTHTh BHIMaHKE Ha TO, 4To 15,4%
CTYACHTOB C HU3KOH aJanTUBHOIN CHOCOOHOCTBIO — «COBBD», YTO MPEAIOIAract
CIIEAYIOIUE BBIBOABI: «COBBI» B CHUIy IOCTOSIHHOM HEOOXOIMMOCTH BCTaBaTh
yTpOM paHo (Kak MpaBujIo, 6 — 7 4acoB yTpa), HIMEIOT COUTHIC OMOPUTMEI, T.C.
HAXOISITCA B COCTOSIHHU JACCHHXPOHO03a, TaK KaK BBIHY)KICHBI ITOJICTPANBATHCS
IOJT PEXKUM JTHSI, IUKTYEMBIH X YUCOHOW AEATCIBbHOCTHIO, 3aHATHS HAUNHAKOTCS
B CBOeM OOJIBIIMHCTBE B § 4aCOB yTpa, B TO BpeMs Kak (PU3MOIOTHYECKH B yT-
PECHHUE Yachl «COBBI» HE CIIOCOOHBI OBITh aKTHBHBEIMU M TIPOJYKTUBHO TPYIUTh-
cs. OTcroia MOCTOSIHHBIN JIECHHXPOHO3 COOCTBCHHBIX OMOPHUTMOB H (DAKTOpPOB
cpeasl (B HalleM cilydae — o0ydeHue), IPUBOASIINNA K HU3KOW afanTUBHON CIO-
COOHOCTH IIMKJIa COH — OOIPCTBOBAHNE CTYACHTOB TaHHOTO CYTOYHOTO PHTMA.

B mpuHIHmIe, eciim roBopuTh 00 OOIIEH amanTanuyi OUKIOB COH — Oomp-
CTBOBAHHE UCIBITYEMBIX CTYICHTOB, MOXKHO CKa3aTbh, YTO OHA (aJanTaIus) J0c-
TaTO4HO Xopomas — mouTu 70% W3 Yuciia MCIBITYeMBIX UMEIOT CpPEeIHHE BO3-
MOXXHOCTH K ajanrtanui. KoHeuHO, yKe MHOroe B XH3HEICATSIFHOCTH yda-
Mxcs, 00yJaroIuxcsl Ha MEpBOM Kypce By3a, MOBIHSUIO Ha HX o0IIee cocTos-
HUe (HalpuMep, peXXuM 00yueHHs B IIKOJIE, pa3JInuHbIe COIUANbHbIE (JaKTOPEI),
YTO W IPUBEJIO OPTAaHU3M CTYAECHTOB B COCTOSIHIE YACTHYHOTO JJECHHXPOHO3A.

Taxum 00pa3om, Ha CETOTHSMIHUN IEHb CYIIECTBYET HEOOXOANMOCTD OII-
TUMH3ALUH [Ipoliecca 00yICHUS B COOTBETCTBHU ¢ OMOPUTMAMH YUAIIIXCSL.
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T.B. JleBangoBckasi

ITomopckuii rocynapcTBeHHbli yHUBepeuTeT M. M. B. JIomoHOCOBa,
r. ApXaHTenbcK

N3 ONBITA NPENNOJABAHUSA KYPCA «TEXHOI'EHHBIE
CUCTEMBbI U 3KOJIOTUYECKHUA PUCK»

B TloMopckoMm rocyaapCTBEHHOM YHUBeEpcuTeTe Kypc «TexHoreHHble
CUCTEMBI 1 9KOJOTHYECKUI PUCK» BXOAHT B ydeOHBIC IJIaHbI IBYX CIIEIUAIBEHO-
creit — «DKoJoTHsI» U « XUMUs» (Crienuanu3anus « XUMHs OKpYKarolei cpepl,
XAMUYECKas SKCIePTH3a M IKOJIOTHIecKas Oe30macHoCTh»). [lpenmer unrtaercs
Ha ISTOM Kypce, TO €CThb CTYIEHTHl UMEIOT K 3TOMY BPEMEHHU JOCTATOYHBIH
00BEM Y3KOCTICITUANTLHBIX 3HAHUH. B CBS3M ¢ 3TUM TP COCTABJICHUH TIPOTPaM-
MBI HaM{ OBIT CIIeJIaH aKIEHT Ha HHTETPAIIIO STHX 3HAHUH, UCIIOIE30BaHNE HX
JUISL B3BEILIEHHON KOMILIEKCHOW OLEHKHU 3KOJOTHUECKUX PHUCKOB.

K coxanenuro, OCHOBHast Macca CTy/I€HTOB B HACTOSIIEe BpeMs He oOua-
JlaeT MHPOTOH KPyro3opa M HMEeT BeChbMa CXeMaTHIHOE ITPECTABICHIE O BaX-
HEHIINX TEXHOI'€HHBIX CUCTEMaXx, JJaXke TeX, KOTOPbIE PACIIONOKEHBl B ApXaH-
refbCKe W 00JIaCTH. DTO HE MO3BOJSACT MM KPHUTHYECKH OICHUBATh WH(pOpMA-
U0, TTOJTy4aeMyI0 U3 pa3INYHbIX UCTOYHUKOB. Hampumep, B Hauane U3ydeHHs
Kypca CTYAEHTBI-3KOJIOTY HE B COCTOSIHMU MPABWIBHO OLIEHUTh BKJIAJ MECTHBIX
MPEeNNpPUATUI B 3arpsA3HEHNE OKPYKaIOLIEH cpebl, OCHOBHBIM apryMEHTOM IIpU
BBIOOpE OTBETA CUMTAasi MHEHHE MECTHOW MPECChl. B CBSA3M ¢ 3TUM MBI COWIN He-
00XOJMIMBIM TIPH PaCCMOTPEHUN B3aWMOJIEHCTBHS TEXHOTCHHBIX CHUCTEM C OK-
pyXatomeli cpenoll OCHOBHOS BHUMAaHHE yICIUTH HE COOCTBEHHO METOIUKAM
pacuera pucKOB, a BEIpaOOTKE HABBIKOB BCECTOPOHHETO aHAIIM3a DKOJIOTHIECKUX
po0JeM ¢ IpUBJIEYCHHUEM CIICIHMAIbHON IuTepaTypsl U VIHTepHET-pecypcoB.

Jis  aKTHBHU3AIMKM TIO3HABATENBHON JESITETHLHOCTH CTYICHTOB O0O0IINe
MOAXOJbl K OLICHKE PUCKOB BbIpa0aTHIBAIOTCS B XOJ€ M3YUEHHUS BaKHEHIIUX
MIPOU3BOJACTB ApXaHIelbCKka U O0JIACTH — JIECHOTO U ILIEJUII0JI03HO-0yMasKHOTO
koMIutiekca. CTyIeHTBl 3HAKOMSTCSI C OCHOBHBIMH TEXHOJIOTUYECKHUMH TPOLIEC-
caMH, CBIpbeBOW 0a30i, CTPYKTYpOH OTXOMOB. BakHYIO pOJIb MPH 3TOM HTPArOT
9KCKYPCHU HA TPEANPUATHS, Oecebl KaK ¢ TEXHOJIOTaMH, TaK U C IPEICTaBHU-
TEJISIMU DKOJIOTHUECKUX CIyk0. 3aTeM Ha MPaKTUYECKOM 3aHITHU MPOUCXOIUT
00CyXIeHHEe BOIIPOCOB:

1. HackosibKO OomacHsI chlpbe, NPOLYyKIHS U OTXOAbI IPOU3BOJCTBA (KJac-
cel onacHoctu, [IJIK, IIJIB u T.11.)?

2. meroTcst T Ha MPEANIPUSTAN 3aMKHYTHIE IIUKJIBI [0 MaTepualiaM, BO-
Jie ¥ Terury?

3. IMeroTCst M COOPYKEHHUST OYUCTKH ra30BbIX BEIOPOCOB M CTOYHBIX BOJI,
HaCKOJIbKO OHM 3()(EeKTUBHBI?
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4. KakoBbl BO3MOYKHOCTH YTHJIM3AIIMM OTXOJOB, HACKOJBKO YHCTHI NPH-
MeHsIeMBbIe s TOTO TeXHOIOTUU?

B pesynpraTe 00CyXIeHHS CTYIEHTHI CAMOCTOATENBHO AETAal0T BHIBOX O
XapakTepe U Macmrabax BO3A€HCTBHSA JaHHOTO IPOU3BOJICTBA HA OKPYKAIOIIYTO
cpeny, 3a4acTyio C yIUBICHHEM OOHApy’>KHBas, YTO ATOT BBIBOJ OTHIOAb HE
COBIAJACT C UX NMPEXHUMH MpeJCTaBIeHUIMU. B 3aBepieHne U3ydeHHs 3TOTO
6JI0Ka CTYAEHTHI C TIOMOIIBIO IPETIOJABATENSI COCTABIIAIOT CXEMY «HJICATBHOT0»
TIPON3BOJICTBEHHOTO KOMIUIEKCA JUIsl ApXaHTeNbCKa, BKIIIOYAIONIYIO KaK JeicT-
BYIOLINE MPOU3BOJICTBA, TAK U T€, KOTOPbIE CIEA0BAJI0 OBl CO3JATh IJISI MaKCH-
MaJIbHO TIOJHOW YTHJIM3AIlMU OTXOJO0B M CHIDKEHMS BO3JICHCTBHUS Ha OKpY»Karo-
LIyIO Cpexny.

Bropoii BaxHBI 0J0K Kypca — U3yYeHHE BO3ICHCTBHS Ha OKPYKAIOMIYIO
Cpefly pa3lMYHBIX UCTOYHUKOB YHEPruM (3a HCKIIOUEHHEM aTOMHOW 3HepreTu-
KH, u3y4aeMoil B Kypce «Paamarmonnas sxonorus»). o paccMoTpeHHs 3TOro
Marepuaia CTyAEHTHI M0JIaraloT, YTO TEIIOPHEPIeTHKA IJI0Xa B OCHOBHOM TEM,
YTO PacXoAyeT HEBO30OHOBISIEMOE CHIPbE M BHIOpACHIBACT YTJICKHCIBINA ras,
JArONTH TapHUKOBBIN 3¢ dext. CpaBHUT 3KOIOTHYECKUE PUCKU P CKUTAHUT
ra3a, Ma3yTa M yriig OONBIIMHCTBO CTYACHTOB, OCOOCHHO SKOJIOTOB, HE B CO-
CTOSIHUM. B TO e Bpems ruapo-, BEeTpO- W I'eIMOIHEpreTHKa 0e30r0BOPOYHO
OTHOCATCS K YUCTBIM HCTOYHHKAM JHEPTUH, HE MMEIOIIUM HHUKAKHX OTpHIa-
TEJIBHBIX CTOpPOH. IIoCKONBKY B HamIel cTpaHe mMeeTcs OONBIIOe KOTMYECTBO
MommHbIX ['OC, cBsI3aHHBIE C HUMH PHCKH PACCMAaTPHBAIOTCS HAMH OCOOEHHO
noapo6Ho. Ecnu 0 3acTOHHBIX SBJIEHHSAX B BOJOXPAHWIHMINAX W Ipobiemax
IIpoxojia peI0 uepe3 INIOTHHY CTYAEHTHI 3HAIOT, TO HACTOAIINM OTKPBITHEM OKa-
3BIBAIOTCS, HAIPUMED, KIMMAaTHYECKHE N3MEHEHHUS TN MacIITa0bl OTeph Jeca
npu 3anosnHeHnn Kpacuosipckoro n CasHo-llymenckoro Bogoxpanumi. [pu
PaccMOTPEHUH 3TUX BOMPOCOB UCIONB3YIOTCSA MPE3eHTAlUU, MOATOTOBICHHBIE
KaK IpernojaBaTelieM, TaK U CTYJCHTaMM INPeIbIAyIINX BBIIYCKOB BO BpeMs
npakTuK. [locienauii GpakT BBI3BIBAET 0COOCHHBINH WHTEPEC Y CTYNEHTOB. 3adac-
TYI0O OHH OOHapy)XHBAIOT, YTO (oTorpaduu, KOTOpbIE CAENaHbl HA MPAaKTHKE
UMH CaMHMH, TOKE€ WJUTIOCTPHPYIOT OOCYKIaeMbIi MaTepuall, U IMpeJaraloT
BKJIIOUUTH MX B TIPE3CHTAIMIO. Takue e moadopku ¢pororpaduii NCIOIb3YIOTCS
U TIPH PAaCCMOTPEHNH PHCKOB, CBSI3aHHBIX CO CTPOUTEIBCTBOM M SKCIUTyaTalueH
BETPOIAPKOB U COTHEUYHBIX 3JIEKTPOCTAHIUH.

Haxkoneri, 6osblioe BHUMaHUE yenseTcs HaMu Ipobieme cOopa M mpa-
BWJIBHOM YTHIM3aIlMU OBITOBBIX OTXOIOB. PaccMaTpuBarOTCsl BapHaHTHI MyCO-
POCKHTalOmMX 3aBOJOB, TPOHM3BOACTBO OHOrasa, BO3MOXKHOCTH PELUKJIMHIA
ITaCTUKOB, CTEKJIA U T.II.

OtnenpHBIE TEMBI Kypca BOIIUIM TaKke B IporpamMMmy (axyiabTeTa Io-
BBIIICHHS KBATN(HKAIINN 1 BBI3BIBAIOT HEM3MEHHBIH HHTEPEC y CICHUAIICTOB-
HKOJIOTOB.
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E.M. JlanteBa, H.!. JlanTeBa

MocKoBcKHI TOCYJapCcTBEHHbIN yHUBEpcUTeT nMeHu M.B. JlomoHOCOBa,
My3seii 3emiieBeIeHUs

JAHAIA®THBINA OAXO ITPH OPTAHU3AIIMU TOPOACKHX
TEPPUTOPUU HA TIPUMEPE YUEBHbBIX ITPOEKTOB

VYcroitunBoe pa3sBuTHE IPUPOBI U oOlIecTBa B Poccuu mpu HOBOM CIO-
cobe ee pa3BUTHA, COXPAaHEHHE MaMITHUKOB KyJIbTYpHI, HAyKH, MIPUPOMBI, Ha-
HUOHAIFHOTO MEHTAINTETa IpennoiaraeT GopMHUpOBaHUE HOBOH AKOKYIBTYPHI
y HaceleHUs ¥, B IEPBYIO O4Yepeib, Y yUYallUXCsl, IeJaroroB, NOJUTUKOB U JIUL,
MpUHUMAaOMUX penieHus. [103ToMy BaXKHO MOCTPOUTH OOLIYI0 (yHAaMEHTallb-
HYIO 4acTh 00pa30BaHUs TaKUM 00pa3oM, YTOOBI TyMaHHUTAPHOE W €CTECTBEHHO-
HAyYHOE 3HAaHHE CKJIaIBIBAINCH B CIUHYIO KapTHHY. [IporpaMmel yueOHBIX Kyp-
COB JIOJDKHBI OBITH HAIICJICHBI HA Pa3pabOTKy CHCTEMBI T'YMaHUCTHYCCKUX IICH-
HOCTEH M BBIPaOOTKY IEIOCTHOTO MHPOBO33PEHHUS, HA COXpaHEHHE HAlMOHAIIb-
HBIX TPaJWLUNA M YCIOBHM WX CBSI3U CO BCEH MHUPOBOHM KyJIbTYypOH, BKIIOYATh
01o00pa3oBaHue IS BOCHHUTAHHS SKOKYJIBTYPHI B OWOIIOJUTUKH, TO €CTh OII-
TUMAaJIbHOTO B3aUMOOTHOIICHUS 00IIeCTBa U IPUPOIBL.

JlanmmadTHas apXWTEKTypa KaK 9acTh 3KOJOTHUECKOW W ICTETHUECKOU
COCTaBIISIONICH OKpy’Karomieil cpeasl TpeOyeT KOMIUDIEKCHOTO PEIICHHS LEIO0To
psiia CIIOKHBIX WH)KCHEPHBIX, apXUTEKTYPHBIX M COIMANBHBIX MIPOOJIEM, HOCHT
MEXIUCIUILIMHAPHBIA XapaKTep, CONPHUKACAsCh CO MHOTMMH TUCLHUILTHHAMH —
€CTEeCTBEHHOHAYYHBIMH, HH)KEHEPHBIMH, XyJ0’KECTBEHHBIMHI W HICTOPHYECKAMH.

[IpoexkTupoBaHue U CTPOUTEILCTBO MAPKOB - CJIOKHBIA M JIUTEIbHBII
mpoiiecc. B coBpeMeHHBIX 5KOHOMUUECKHUX YCIOBUSIX BOCTPEOOBAaHHBIM OKa3all-
Cs1 HKOJIOTHYIECKUH MOIXO0/ K 03€JeHEHHIO U 0JaroycTpoicTBY TOPOACKHUX U 3a-
TOPOAHBIX y4acTKoB. OH MPOSBISETCS B TOM, YTO BHUMAaHHUE MPOCKTHPOBIINKA
KOHIICHTPUPYETCSI HE Ha MaJbIX apXUTEKTYPHBIX (JOpMaX, OCBEIICHUH U APYTHX
HH)XEHEPHO-TeXHUUECKHUX MpHeMax O1aroycTpoicTBa, a Ha SKOJIOTHYECKOM ac-
MIEKTE B YaCTHOCTH, Ha CO3JJAHUHM YCTOHYMBOH, CAMOPa3BUBAOLICHCS, 3CTETHYIC-
CKU MPUBJIEKATEILHOM CHCTEMBI 3€JEHbIX HACAXIEHUH M CaJoBO-IIApKOBOIO
obopyznoBanus. [Ipr 3TOM BaKHO OPraHUYHO CBSI3aTh MPOCKTUPYEMBIN OOBEKT C
€ro OKPYKEHHEM — C TOPOJACKOW 3aCTPOMKON WIJIM MPUPOJHBIM JIAHALIA(TOM.
HaxosxmeHnio BEpHOTO peIIeHUs TUIAHWPOBKU M O3€JICHEHHS MOTYT CIOCOOCT-
BOBaTh M3Y4YEHHME WCTOPHUM, CBSI3aHHOW C KOHKPETHOW TeppUTOpuUEH, ee U3Ha-
YaJbHBII €CTECTBEHHbIN JaHAA(T U JaXke Ha3BaHUE MECTHOCTHU. TIIaTenbHbIH
MIPENPOSKTHHIN aHaNu3 penbeda U CyMEeCTBYIONIX YKIOHOB TOBEPXHOCTH MO-
MOTaeT ONTHUMAJIBHO CIPOEKTHPOBATh CUCTEMY OTBOJA IOBEPXHOCTHOI'O CTOKA.
[IpuHIMIT YKOHOMUYHOCTH TPOSBIIETCS M B TOM, YTO MpPU MPOBEICHHU PadOT
HAa y4acTKe MaKCHMAJIBHO HCIIOJIB3YIOTCS MECTHBIE MaTepuallsl, a ymiepo ams
CYIIECTBYIOIIEH PacTUTEIBHOCTH U II0YB CBOAWTCS K MHHHMyMy. Ocoboe BHH-
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MaHHe IIPU CTPOUTENBCTBE YAENAETCs I04BaM, KOTOPBIE, C OJHOW CTOPOHBI, SB-
JSIIOTCSL. KOMITOHEHTOM €CTECTBEHHOI'O JaHAmadTa WIN TOPOJCKOH cpenpl, C
JpyToii -TpeOyIoT MPUMEHEHHs COBPEMEHHBIX TEXHOJIOTHI MOBHIICHUS IIOI0-
poxust ¥ yJydmeHus cTpykTypbl. [IpoGiieMa BeIpaliMBaHUs M yXOZa 3a BbICa-
JKEHHBIMH B TPYHT PACTCHUSMH MOXET OBITh YCIELIHO pellleHa ITyTeM TLIaTeNb-
HOTro 0TOOpa MOCaJOYHOr0 MaTepuasa ¥ ero KOMIIO3UIIMOHHONW COYeTaeMOoCTH,
pa3pabOTKN TEXHOJIIOTHMYECKHX PEKOMEHAAIMH 10 mocajike U yxony. HakoHern,
IIpe/TaraeMblii IPOEKT O1aroycTpoicTBa JOKEH OBITh MHBECTUIIMOHHO IPHU-
BIIEKATENbHBIM, TO €CTh IIPEATNoaraTh JalbHelllee pa3BUTUE TEPPUTOPUH. DTU
U MHOTHE Apyrue (akTOphl ONPEAessioT CO3JaHHe IapKOBOTO IPOCTPAHCTBA,
OpPraHM30BaHHOTO COTJIACHO MPUHIUIIAM KOMIIO3HUIINH, U €r0 YCTOHYUBOE CyIlle-
CTBOBAHHUE B OKpY>Kalollel ropoACKOi 3aCTpOMKe.

Cneuuduka nanamadTHON apXUTEKTYPbl COCTOUT B TOM, YTO OHA UMEET
JIeTI0 C TIPHPOIHBIMU MaTeprallaMH U 00BEKTaMHt — penbedoM, KaMHEM, BOJION 1
PACTUTEIBHOCTBIO TIPHU ITPOCKTUPOBAHUU OOBEKTOB 3EJIEHOI0 CTPOHMTEINLCTBA.
ITpn o3eneHeHNH YYaCTKOB MPOEKTHPOBIIMKH 00palIAlOTCsl K TAKMM MOHSATHSIM
OuoNIOrNH, SKOIOTHH B OMoreorpadmu Kak OHOTOI, 3KOCHCTeMa, (amys U T.1.
JIst TOATOTOBKM OYAYIIUX CIIEIHAIICTOB HEOOXOAUMO IONTydIEHHE UMH IIHPO-
KHX 9KOJOTMYECKNX 3HAHWi, HABBIKOB pabOTHI C pacTeHUSIMHU, YMEHHS OLCHU-
BaTh TEPPUTOPUIO B 3aBUCHMOCTH OT BBHIOpPAHHBIX KpuTepues u mnp. Ilpu uzyde-
HUH JTaHAITa(QTHOH OpraHU3alii TEPPUTOPHH HEOOXOIMMO YUHUTHIBATh 3CTETHU-
YECKUH, OMOIOTMUECKNI M MH)XXEHEPHBIH acHeKThl, KOTOPHIC 3aKIIOYAIOTCA B
BBISIBJICHUH TIOJIOKUTEIBHBIX B KOMIIO3UIIMOHHOM OTHOLIEHHU CTOPOH peibeda.
Hcnionb3oBaHKe B MOCaAKax JIPEBECHBIX MOPOJ 3a MpeIeslaMi UX €CTECTBEHHOTO
opeolna mpom3pacTaHusi TpeOyeT ydeTa SKOJOTHYECKHX OCOOCHHOCTEH MX IpH-
MEHEHUs B TOPOJICKUX CaJax M MapKax.

Y4eOHble TPOEKTHI CTYJEHTOB SIBISIOTCSA PE3yJIbTaTOM CaMOCTOSTEIbHBIX
HAy4HBIX HCCIEJOBAaHUH IIOJ] PYKOBOACTBOM IIpeloOfaBaTeleil Ha NpHuMepax
KOHKPETHBIX TOPOJICKUX M 3aTOPOJHBIX TEPPUTOPHHA M CBS3aHBI C aKTyaJIbHON
Ipo0JIeMOH COBPEMEHHOTO T'PAIOCTPOUTENHCTBA - O3CJICHEHHEM M Onaroycr-
PONCTBOM y4acTKOB y4eOHBIX 3aBeleHMI. Tak, B pamKkax mporpammsl «Bocmu-
TaHWE MEKITHHYECKON TONEPAHTHOCTH M MATPUOTH3MA Y YUAIIUXCS B IIpoIiecce
NH(OPMAITMOHHO-AHATUTHYECKOH W XyJ0)KECTBEHHO-TIPOCKTHOH JIESTENIBHO-
CTW» OBUIM BBIIIOJIHEHBI MIPOEKTHI OJaroycTpoicTBa M O3elIeHEHHsT Y4YeOHOro
neHTpa I. MockBbl. B pe3ynbrare M3ydeHHs IpaJlOCTPOUTENBHON CUTyaluw,
MIPUPOIHBIX OCOOEHHOCTEH TEPPUTOPHUH, a TAK)KE NCTOPHU paioHa ObLIM Mpen-
JIOXKEHBl ~ TPOCGKTHI, B KOTOPBIX YYTCHBl COBPEMCHHBIC TpPEeOOBaHMUS
K OpraHU3aluy Cpeabl AesSTeIbHOCTH IIKOIbHUKOB.

Y4YacTKH IIKOJ SBJISIOTCSI €CTECTBEHHBIMM KOMIIOHEHTaMH B CTPYKType
03€JIEHEHUsI XHUIbIX 00pazoBaHuii. HOBBIM HampaBlIeHHEM B IIKOJIBHOM cUCTEMe
00pa30oBaHUSI CTAHOBUTCS DKOJIOTMYECKOE BOCIHTAHME HIKONBHUKOB. OCHOBBI
3HaHUH 00 OKpyKaromiell cpesie JOMKHBI 3aKJIABIBATECS CO IIKOIBHOTO BO3pac-
Ta, a 00IIas YKOJOTHIECKas KyJIbTypa - Ha OoJiee paHHUX dTarax CTAHOBJICHHUS
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armyHocTH. CyIIeCTBEHHBIM (PakTOpOM B PEIICHUH ATHUX 3aay SBISCTCS HEMO-
CPEICTBEHHOE 3HAKOMCTBO JETeH C eCTeCTBEHHOM OKpy»karomeil cpemoit. Oc-
HOBHOW TIPHHIMI OpraHW3allMM yd4yacTKa - CO3/JaHHEe SMOLMOHAIBHO-
BBIPa3UTEIBHBIX MUKPONTaHAIAa(TOB, (OPMHUPOBaHHE KOTOPHIX JOJDKHO BKITIO-
yaTh HecTaHAAapTHbIE IpueMbl. C y4yeTOM OSTHX IMOJIOKEHUH MPOEKTUPOBaHHE
npeamnojiarajio BhIABJICHUC Q)yHKHI/IOHaIII:HI)IX 30H y4YacCTKa, aHaJIn3 UHCOJIAINU,
pa3paboTKy pa3MelIeHUs HIEMEHTOB 0JaroycTpoicTBa U 03ENICHEHUS C YIETOM
CTPOUTEIBHBIX HOPM U TpaBiil. [Ipu BEIOOpe BapHaHTOB O(OPMIICHUS BXOIHOM
30HBI pa3pabOTaHO CBOCOOPA3HOE CTIIIMCTUYCCKOE PELICHUE U IPEIIoKeHa Jie-
KOpaTHBHAsl KOHCTPYKIIMS, CHMBOJIU3UPYIOLIas NMPUPOAHOE HAYaJIO — POCTOK.
s o3eneHeHns mogoOpaH aCCOPTUMEHT pacTeHUH pa3IHMYHBIX BHIOB, KOTOPHII
JIACT BO3MOXKHOCTH JICTSIM YBHIICTh, Y3HATh M IOJIIOOUTH PACTUTEIBHOEC Pa3HO-
oOpasue cpenHell MoNoChl, a TakkKe YBEJIUYUTh KOIMYECTBO BHeuaTieHuil. Pa3-
HOOOpa3ue pacTHTENBHBIX (JOPM TO3BOJHT CHIENATh YYaCTOK JEKOPATHBHBIM B
TE4YEHUE BCEro roja.

Jpyroit y4eOHBIH MIPOESKT CBsA3aH C OJIATOYCTPONUCTBOM YacTH TEPPUTOPUH
NIPUPOJHOr0 KoMIulekca MOCKBBI — JIOJIMHBI Masloil pexu. B mpoekre mpeny-
CMOTPEHO KOMIICHCAIIMOHHOE O3eJICHCHNEe MapKOBOH 30HBI W pa3paboTaHo
(YHKIHMOHATBHOE 30HUPOBAaHUE TEPPUTOPHUN B COOTBETCTBHH C ¢ Ha3HAUCHHEM.
Ha nmepBoMm 3Tame HmpoeKTHPOBaHUS OCOOCHHO TINATEIBHO MPOBOJIWICS JIaHI-
IlIa(I)THHﬁ aHaJIN3 y4YacTKa, €TI0 KIMMAaTUYCCKUX N DOKOJIOTHYCCKHX yCHOBHﬁ,
ObLTa IOCTPOEHA MOAETH pesibeda 0 BEICOTHBIM OTMETKaM U MOIpoOHO H3yde-
Ha CYIIECTBYIOMIAasi PaCTHUTEIBEHOCTh. B pesynpTare OBLIO MPEIUIOKEHO pelle-
HHUE, B KOTOPOM 0c000e BHIMaHHE YAEICHO COXPAHEHHIO OHOTONOB €CTECTBEH-
HOTO pycia peKH Kak MeCT OONTaHUS KUBBIX OPTaHU3MOB B TOpOJIE.

PaboTta Ham mpoekTamMu TpeOyeT OT yYalIMXCs MPHUBJICYCHHS 3HAHHH,
YMEHUH U HaBBIKOB, MOTY4YEHHBIX MPU U3YUEHUH Pa3HBIX KypCOB, CIIOCOOCTBYET
BBIpab0TKe MpodecCHOHANbHON OTBETCTBEHHOCTH TEpe]] OKPYKAIOIIEH Cpeloif.
COBpeMeHHaH SKOJIOTHYECKasA 3THUKa yCTOI\/‘I‘II/IBOI‘O CymeCTBOBaHUA TIPEAIIOIA-
raeT NOHMMaHHE B3aUMOCBSI3EH MEXAy MPUPOIOH, IKOHOMUUYECKON U COLHAIIb-
HOM cUCTeMaMu, HalpaBJICHUE YCUINN HAa COXPaHEHUE, 3aLLUTY, PAallMOHAILHOE
HCIOJBb30BAHUC U TPUYMHOXKCHUE TPUPOTHBIX 60FaTCTB, YYE€T 3KOJIOTUH Y€JI0-
BEKa.

H3yueHne B TeOpHU W HA MPAKTHKE METOMOB JIAHANIA(QTHOTO CTPOHUTEIb-
CTBa MO3BOJISICT T'OTOBUTH COBPEMCHHBIX CIICIIUAIMCTOB, 06naz[afoumx HEe00X0-
JUMBIMA TIPO()ECCHOHANBHBIMI HAaBBIKAMH ¥ IEJIOCTHBIM T'YMaHHUCTHYECKUM
MHPOBO33PEHHUEM, CTPEMSILIUXCS K COXPAHEHUIO 3KOJOIMUECKOro PaBHOBECHS B
YCIIOBUSIX COBPEMEHHOT'O METAMOJKNCa U PA3BUTUIO HAIIMOHAILHOM KYJIbTYPHI.
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JL.b. Makaposa
MOoCKOBCKHI TOCYIapCTBEHHBIN YHHBEPCUTET NPUKIATHON OMOTEXHOIOTHH

METOA0OJOI'us NIPENNIOJABAHUSA JUCHUIIJINHBI «OBIIASA
XUMMNYECKASA TEXHOJIOT'UA» IJIA CHEIITMAJIUCTOB,
OBYYAIOIIUXCSA IO HATTPABJIEHUIO « BUOTEXHOJIOI' 51>

Henbto manHoro kypca «O6mas xumuueckas texnosorus» (OXT) aBisi-
eTCsl U3yueHHe OCHOBHBIX OOLIMX MPOOJIEM XUMHYECKUX U OMOTEXHOJIOTHYE-
CKUX TPOM3BOACTB, PAa3BUBAIOIINXCS B HACTOAIIEE BPEeMs T'PAHIHO3HBIMH TEM-
TIaMH, 3a9aCTyI0 HAHOCS OKpYXKarollel cpele HeBOCIOIHUMBIHN ymep6. Jucuu-
IJIMHA W3Yy4YaeT pa3linuHble nepepadbaThlBaroIlne NPeAnpUsITHs ¢ LEIbl0 co3/a-
HUS Hambonee 3(PGEKTHBHBIX W IKOJIOTHYECKH O€30MacHBIX CIIOCOOOB NPOM3-
BOJICTBA MIPOIYKTOB MOTPEOJICHHS.

[TosTOMY Hapsay ¢ pacCMOTPEHUEM CTPYKTYPBI, CHIPEEBOW U SHEpreTHYC-
CKO#1 6a3bl, anmapaTypHoOTro oQOpMIIEHHsI 00CYX IAI0TCs OOIIHe BOMPOCH! TPO-
MBIIJICHHOW 3KOJIOTHH, Hanbomee 3((eKTHBHBIE CITOCOOB! JOCTH)KEHHS HKOJIO-
THYECKOl 0€30IacCHOCTH XUMHUYECKHX, OMOTEXHOJIOTHYESCKUX U APYTHX Pa3iid-
HBIX TEXHOJIOTMYECKHX MPOM3BOJCTB. B Kypce pa3buparoTcs cieayoouue pas-
JIEJTBI POMBIIIIEHHOH SKOJIOTHH:

1. Vrunmmzamust u 00e3BpeKUBaHNE T'a3000pa3HBIX, KUIAKUX M TBEPIBIX
OTXOJIOB ITPOU3BOJICTBA.

2. O4ncTKa CTOYHBIX BOJ MepepadaThIBAIONINX MPEIIPUSITHIL.

B 3aBucumocTn ot memu usydenns OXT (crenmanu3anin 00ydJaromuxcs,
00BeMa TIOATOTOBKH, OOIIET0 yU4eOHOTO TUIaHa), 3TOT YUSOHBIH TPeAMET MOXKET
COJIEpKaTh Pa3IMYHbIE pPa3elibl.

TeopeTuyeckoil 0OCHOBOM Kypca SBISIOTCA Takue (yHIaMEHTalbHBIE pa3-
JeNbl QU3MYecKol W KOJUIOMIHOW XMMHM KaK XHMHYecKas TepMOJUHAMUKA,
XMMUYECKash KHHETHKA, KaTaius3, afcopOIusi, MeMOpaHHbIC MPOLIECCHI pa3Jiere-
HUS ¥ OYUCTKHU U JIp.

IToapoGHO paccMaTpUBaIOTCSl KOHCTPYKIIUK M TIPUHIIUIT ACHCTBUS XUMU-
YEeCKHX PEaKTOpPOB, Ha OCHOBE KOTOPHIX OBLIM CO3/IaHBI COBPEMEHHBIC JTabopa-
TOPHBIC M MPOMBIIIICHHBIC OMOTEXHOJOTHYCCKHAE PEAKTOPHI M (PePMEHTATOPHI.
PaccMaTpuBarOT KOHCTPYKIMH, TOCTOMHCTBA M HemocTaTku Haubosee 3 ¢ek-
THUBHBIX ¥ KOMITBIOTEPHU3UPOBAHHBIX OHOPEAKTOPOB.

BuotexHONMOrMYECKHE MPOU3BOJICTBA, CBA3aHHBIC C BHIPAIIMBAHUEM OHO-
Macchl MUKPOOPTaHU3MOB C LIEJIbIO TOTYYESHHS Pa3IMYHBIX IIEJIEBBIX MPOAYKTOB
(aHTHOMOTHKOB, (EPMEHTOB, AMWHOKHCIOT, BUTAMHHOB, IHUIIEBBIX KHUCIIOT,
JOpOXOKEH W T. A.), MOTYT HAaHOCHTH OLIYTHMEIH yIIepO OKpY’Karome cpene,
T.K. TpeOYIOT OIrPOMHBIX PACXOJIOB TAKUX MPUPOTHBIX PECYPCOB KaK KHCIOPOI U
BOJIa, @ TAK)KE BBICOKUX 3aTPaT dJIEKTPOIHEPTUH.
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Kpome Toro, Ha OMOTEXHOJIOTUYECKHUX MPEIANPUATHAX BCTAIOT BOMPOCHI
MOJHOI M Ge30macHON yTUNM3AIMM OTXOAOB OMOMAcChl MUKPOOPTaHH3MOB U
IIOJIHOM OYMCTKU CTOYHBIX BOJ M BO3/lyXa OT BpeAHbIX puMeced. IlosaTtomy oc-
HOBHOH YIOp JeNnaercsi Ha M3y4eHue MpodieM OHONOrHYeCKOW OYHUCTKU CTOY-
HBIX BOJ KaK CAMUX OHOTEXHOJOTHYECKUX MPOU3BOJACTB, TAK U IPYTHX TEXHO-
JIOTUYECKUX, MUMIECBLIX NI XUMHUYCCKUX IIPOU3BOJICTB.

CryzseHTbl NOAPOOHO U3YYAIOT MPUHLUIBI OHOJOTHYECKOH OYHCTKH
CTOYHBIX BOJI, MPUMEHSIEMbIC B KOHCTPYKIIUAX COBPEMEHHBIX a3POTEHKOB U Me-
TAHTEHKOB, & TAK)KE KOHCTPYKIMU M MPUHIUI ACHCTBHS CIEHUATBHBIX OGHOpe-
AKTOPOB, COBMEIIAIOIINX JAHHBIC MPOIECCHI.

IIpoBOAAT pacyeThl, CBSI3aHHbBIC C YCTAHOBICHUEM IapaMeTPOB OYHCTKH
CTOYHBIX BOJ KOHKPETHBIX MepepadaThIBAIONINX MPEANPUITHI (MICOKOMOMHA-
TOB, MOJIOKO33aBOJIOB, KOHIUTCPCKUX MPEANPHUATHA U T. 1.), 8 TAKKE KOMMY-
HaJIbHBIX CTOKOB, IMMOCTYHAIOIUX HAa OYMCTHBIC CTAHIINU TOpoJia. I/ISyanOT CcXe-
MBI 3aMKHYTOT'O BOZ000OPOTa HPEIIPHATHIA U CIOCOOBI YTHUIIU3ALUHA BPEAHBIX
MpUMecei, KOTOpbIe He MOTYT OBITh yJaJeHbl C MOMOIIBI0 OHOIOTHYECKHUX CIIO-
co00B.

PaccmaTpuBaloT KOHCTPYKIIMM COBPEMEHHBIX (QHIBTPOB U OHOQHUIBTPOB
JUTSL OYMCTKH OTPAOOTAaHHOTO BO3/yXa.

BrImonHAIOT pacueTHble JabopaTopHBIE PabOTHI HE TOJIBKO IO yTHIIM3a-
IIUHU CTOYHBIX BOJ, HO U IIO HpOMI:-IH.UIeHHOﬁ BOAOIIOATOTOBKE. OHTI/IMI/IBI/IpyIOT
KOHKPETHbIE OMOTEXHOIIOIMYECKHE MPOU3BOACTBA [0 OCHOBHBIM TEXHOJOTHYE-
CKHM, JKOHOMHYECKHM, OSKCIUTYaTAI[MOHHBIM [OKa3aTellsiM, YAeuss ocoboe
BHHUMAaHHUE COIMATBHBIM [TOKA3aTEIsIM, TAKAM KaK Oe3BPEIHOCTh PabOTHI IEPCo-
Hajla, CTCTICHb aBTOMAaTHU3allui, MEXaHU3AllNU U KOMIIBIOTEPU3AITUN IIPOU3BO/I-
CTBa U, INIaBHBIM 00pa30M, SKOJIOTHYECKasi 0€30MacHOCTh, TO €CTh CTEIIEHb BO3-
JICHCTBHSI IPOM3BOCTBA HA OKPYKAIOIILYIO CPEAY U IKOJIOTHYECKYH0 00CTaHOB-
Ky B PETHOHE.

JIJ'ISI TIOMICKa HOBBIX HAYYHBIX U TCXHUYCCKUX peHIeHI/Iﬁ I10 3aIUTE OKPY-
JKAIOIIEH Cpe/ibl CTYICHTHI BBIMOIHSIIOT CAMOCTOSATENbHBIE pedepaTuBHBIE Pabo-
ThbI, KOTOPBIC 3alIUIIAIOTCA 1 O6Cy)i([lalOTC}I Ha 3aHATUSIX.
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HN.H. Pyﬁanl, H.K. Al/lMﬁeTOBz, H.JI.BoponaeBa', M.K. Ka3aKOBa',
b. AﬁcameTOBZ, 0.B. JleGenes’

1 . . .
Y30ekcKuii HayIHO-HCCIIEI0BATENbCKII HMHCTUTYT 3alllUTHl pacTeHUH, Y30e-
2
kuctad, TamkenT, “Kapakanmnakckoe oraenenne Akagemun Hayk Pecriy6nmkn
3 M . .
V36exuctan, "MHCTUTYT MEXaHUKH U ceiicMocTolikocTu coopyxeHuit AH PY3

MOJIEJIMPOBAHME IMMPOIIECCOB MMEPEHOCA (HAHO)NTBLJIEN
B KPU3UCHBIX 30HAX

Kak u3BecTHO, OKpYy’XKaloMmui ¥ BOCHPUHIMAEMBIH HAMH MHUD ITOCTPOCH
Ha aHaJorusX. [1aBHOE, 0 YeM Ha NPOTSIKEHUU BEKOB JIyUIINE yMbI YeJIOBe-
YecTBa Pa3MBIIISAIOT, — 3TO MOUCK OOIUX 3aKOHOMEpHOCTEeH U myTeil B3au-
MOJEHCTBUS )KMBOM M HEXMBOH mpupoasl. I B ApeBHOCTH, U TeNepb nes-
TEJIBHOCTh B 3TUX HAaTYpPHUIOCOPCKHX U 3KCIEPUMEHTAIbHBIX ITOUCKAX M
pelIeHMX AaBaja M JaeT IUIOABI B BUJAE POXJICHHS HOBBIX MapaiurM, ¢op-
MYJIHPOBKH 3aKOHOB, BOSHUKHOBEHHUS HOBBIX HAYK, POKIAIONINX HOBBIC 3HA-
HUSA.

Kak mpaBuio, 3Tu HOBbIe 3HaHHUS (OPMHUPYIOTCSA Ha CTHIKE €CTECTBEH-
HBIX HayK — (U3UKH, MaTeMaTHKH, OuoJoruu, HaTypduisocobuu u  1p.
ClOXHOCTD «JIOBEJEHUS» HATYPPUIOCO(DCKUX HJAEH M TMOIXO0JIOB M0 OOHa-
PYXECHHS 3aKOHOMEPHOCTEH YacTO 3aKJII0YAETCs B OTCYTCTBHH CIICLIUAINCTA,
KOTOpBII B ce0s1 BOMpaeT ocCHOBOIOJAraomue Gu3nieckiue 3akoHbl, OHoIIo-
THYECKHe 3aKOHOMEPHOCTH, MaTeMaTHUECKYIO JIOTHKY U KOPPEKTHOCTb, a Ha
CeTOIHSAIIHUHN ACHb U TEXHUKY KOMIBIOTEPHOT'0 MOJETNPOBAHUS.

CymecTByIOT TOBOJIBHO PEIKHE TMPUMEPHI COYCTAHUS B OJHOM HCCIIe-
JOBaHMU U HCCIEA0BaTeNe BIaJEeHUS BCEH COBOKYIHOCTBHIO 3TUX MOIXOA0B U
JOCTHXHEHHUS pPEe3yJbTaTHBHOCTH. TaKMMH TIPUMEPAMH OCYIIECTBICHUS
KOMIUIEKCHOTO TIOX0Ja K PEeIIeHHI0, HAallpIMep, HAaHOTEXHOJOTHIECKUX 3a-
nad, siisrorcss HoGenesckne maypeatst npod. e XKen —¢dusnk-teoperunk,
aBTOp TEOPUHU CKeIlIMHTa, KOTOPBIH yKe MHOIO JIeT IPOBOIUT HCCIIEOBAHUS
B o0mactu me3o0unonorun, npod. W.P. IIpuroxun, KoTopslii BHEC OTPOMHBIH
BKJIaJ B BOIIPOCHI CAMOOpPTaHU3alMU B XUBOHW mpupone, mnpod. XakuH - oc-
HOBOIOJIOXHUK CHHEPI€TUKU M UX LIKOJIBI.

JKuBble cucTeMBI peanus3yloT 3aJI0)KeHHYI0 HHGOpPMAIUI0 B KOHKPET-
HBIX YCIOBHUSAX OKDYXXCHHSA, KOTOpble 00BbenuHsIOTCT B Omochepy. UYepes
CHCTEMBI aIallTallui, KOTOPbIE YyTKO pearnpyloT Ha BHEIIHUE QIYKTyallud U
BHYTPEHHHE JWHAMHYECKHE IMapaMeTphl, )KUBbIE CHUCTEMBI «COOOINAIOTY» B
nH(pOpMaMOHHBIE IEHTPHI HHPOPMAIIHIO, B KOTOPHIX OHA AU(PepeHIIUPYeT-
cs ¥ oToOpaxkaeTcst B BHJE MeTaboian3Ma, (HOpMHUPOBAHUS METAOOIUTOB, UX
pa3pyLIeHUs ¥ CONMPOBOXKAAETCS JINO0 POCTOM, JTHMOO MOHMKEHUEM SHTPOITUH
cuctemsl [1].
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[IpyHUIMNHMATBHBIM BOIPOCOM, pPELUIEHHE KOTOPOro MpeACTaBiIseTCs
BeCbMa MNPOAYKTUBHBIM, SBJIAETCA H3y4eHHE HH(POPMAIMOHHBIX HAaHOPAa3-
MEpHBIX CHCTEM, KaHaJOB HMX IIepeHoca B cpelax, KOTOphIe IMepenaloTcs B
KOHKPETHBIX MONAX W, IO-BUJUMOMY, 110 COOTBETCTBYIOIIMM KaHaIaM Iepe-
Jadyd. B 7TOM OTHOLIEHWHM MHTEepec NMPEeACTaBIAOT (HAHO)MNBUIM, UX Iepe-
JIBIDKEHUE B aTMoc(epe U B COME KJIETOK, MMEIOLINX IepeMeHHbIe (HU3NKO-
XMUMUYECKHE IapaMeTpsl, CTPYKTypy MW BOJHOBYIO (MHGOPMALNMOHHYIO H
SHEPreTHYECKYI0) «3allyTaHHOCThY [2-4].

Hamu ocymiecTBieHa NONBITKA UCIOJIB30BAHUS IPEACTaBICHUN «KBaH-
TOBOM 3amyTaHHOCTH (entanglement)» B 00BsACHEHHH HH(DOPMALMOHHBIX
B3aMMOJICHCTBUH MOAYpOBHEH Omomormueckux cucteM. O «3amryTaHHOCTH»
TOBOPST, KOTAa COCTOSHHE IBYX (MJIM Oosiee) KBAaHTOBBIX CHCTEM JOJDKHO
ONKCHIBATHCS BO B3aUMOCBS3U JIPYr C APYIOM, JaXke €ClIU CaMU CHCTEMBI
pa3HeceHbl B mpocTtpaHcTBe. COOTBETCTBEHHO, (PU3MUYECKHE CBOHCTBA KaX-
JION M3 CHUCTEM CBS3aHBI ¢ GU3NICCKUMHU CBOWCTBAMH JPYTOH, IPH 3TOM OHH
MOTYT HaXOJIUThCSA HE PSAAOM M HUYEM HE COEIUHAThCA. PaHee cuuTanocs,
YTO «3aIyTHIBATh» MOXHO TOJIBKO (DOTOHBI, FNEKTPOHBI M aTOMBI, TEHEPh XKe
TEOPEeTHIECKH 00OCHOBAHO, YTO MOYKHO TEJICHOPTHPOBATH JIOOBIC YACTHIIE U
Jaxxe «Oospmme» Moiekyinsl. Kpome Toro, copMupoBaHo mpencTaBlieHHE O
TOM, YTO KBaHTOBAs 3allyTAHHOCTH MO3BOJUT CO3/1aBaTh CyNepIIn(POBAHHEIE
coobmeHus 1 mMuppPoOBaIbHYIO CETh TI00ATBHBIX Pa3MepoB, mpuueM HHPOP-
Malys B 9TOH CETH IEPEAAETCs CO CKOPOCTHIO, OOIBIEH CKOPOCTH CBETA.

Tak kak Omonorndeckue 0ObEKTHl MPEACTABISAIOT cO00H CHCTEMBI KO-
J0B, MHU(POB U UX PaCKOAUPOBAHU, TO IIPU ONpPEAEICHHOM YPOBHE abcTpa-
TUPOBAHUS, IPEICTABICHUI «KBAHTOBOM 3aIlyTaHHOCTH», IO HamleMy MHe-
HUIO, MOXHO HCIIOJIb30BaTh IS aHAIHN3a Iepefadn TeHeTHIeCKoH nHpopMa-
UK. DTH NPEJCTABICHNUS MOTYT OBITh ITOJIE3HBIMH IIPH paciin(ppoBKe Mexa-
HU3MOB NAaTOJIOTMH M, B YAaCTHOCTH, PacCHpOCTPAaHEHUS METAacTa30B IPU OH-
KOJIOTHYECKHX 3a00JeBaHMAX Ha WH(POPMAIIMOHHOM ypoBHE. MOXHO Takxke
MIPEIIOI0KHUTh U TO, YTO FOMEOCTa3 ABISIETCS HHPOPMAMOHHON CHCTEMOH B
KUBBIX OPTaHMU3Max, KOTOpas «CO3[aeT U COXpPaHAeT» KBAaHTOBYIO 3allyTaH-
HOCTH — BO3MOKHOCTH KIIOHHPOBAHUS, TEJICIOPTALINHN U 1aXe JICBUTAIUH.

B nannoii pabore mocTaBieHa 3aJaya HM3ydeHUS 0COOCHHOCTEH mepe-
Hoca (HaHO)IbLIEH B aTMOCc(epe ¢ IPUMEHEHHUEM MOJICIIMPOBAHUS TPOLIECCOB
MPOXOXKACHUS HAaHOYACTHIl B BSI3KO YNPYrux cucremax. [Ipm 3ToM HCmois-
3YIOTCSl aHAJIUTHYECKHE W KOMIBIOTEPHBIE METOABI MccienoBanuii. Ha Oaze
N3YyYEHHBIX 3aKOHOMEPHOCTEH TIpEeAINpHHATA MOMbITKa Cc(HOPMYINPOBAThH
MpeACTaBICHUS 00 aHANIOTHUIX MEXIY *KMBOH M HEXHUBOW HMPUPOJIOH, IPUHAB
3a OCHOBY IIYMaHOBCKHUI Pe30HATOP, M BBISIBUTH POJIb MBUIEBOI KOMIIOHEH-
THI (HAHO)IIBIIH B INI0O0ANBHBIX IIyMaHOBCKHUX pe30HaHcax [5].

OTOT MOAXOA MO3BONSET, C OJHON CTOPOHBI, BBLICTPOUTH €ILIE OIHY
AHAJIOTUI0 MEXK]Y JKMBOW U HEXUBOU IIPUPOAOHU, a C APYIrOd — OCYILECTBUTH
MIOTIBITKY OOBSICHEHNS HEKOTOPHIX aHOMAJHMH (TIATONOTHIA) KUBBIX OpPTaHM3-
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MOB B KPUTHYECKHX KPU3HCHBIX 30HAX, TJie MBUIeBasi KOMIOHEHTa Onocdepsr
(dopmupyercsi, IPUCYTCTBYeT M pacrpocTtpansiercs. Kpome Toro, «obora-
IICHHBICY» MOJIEKYJIaMH 3KOTOKCHMKAHTOB (HAHO)IBUIM MOTYT CYIIECTBEHHO
MOBJIHUATh HA BOSHHUKHOBCHHE W PaclpOCTpPaHCHHE 3allaXxOB, KOTOpBIC SBIIS-
I0TCS «KOJAaMm» B Ipoleccax (YHKIHMOHUPOBAHUS XUBBIX OPTaHH3MOB, YTO
HE MOXXET He NMOBIHUATh Ha MPOXOXKACHHUE TaKHX MPOLEeCcCOB Kak Mopdorenes,
OHTOT'€HE3, BOCTIPOU3BOJICTBO U T.II.

Bonee Toro, B pa3BUTHH KOHICNIUH HAHOICHXOJOTHH (HayKa, H3y-
Yaromasi KOppPesiyA MEKIY HAHOCTPYKTYPHBIMHU IPEOOPa30BaHUSIMU U TICUXH-
4yecKUMH) [6] 3HaAUeHUE TaKUX W3MEHEHUM, MO-BUAMNMOMY, MOXKHO paccMart-
pUBaTh C TOYKH 3peHHs (opMHpOBaHHSA BUPTYalbHBEIX 00pa30B Ha OCHOBE
CMHIYIHPOBAHM» HOBBIX IIPOTPaMM, B IPUHIUIEC MCHSIOIIUX IMOBEICHUC H
B3aMMOOTHOILIEHHUS )KUBOW U HEKUBOW MPUPOJIBI HA BCEX YPOBHAX HEpPapXUA.

B Hacrosimiee BpeMsi CyIIECTBYIOT IOKa TPYJIHO MPEOJOTMMBIE Oaphephbl
MEXIY HAaHOCTPYKTYPHBIMH HCCICAOBAHMSAMH M TCHXHYCCKHMH MPOLECCAMH,
TaK Kak JI0 CHX IOp MOKa Cab0 W3yYeHBI MOJICKYJISIPHBIC MEXaHU3MBI MBIIILIC-
HUs ¥ aMATH [7]. [lo MHEHHIO aBTOPOB, IS PEICHHUS dTOH MPOOIEMBI ClieayeT
HCKaTh ITyCKOBBEIE, KYJIbMHHAIIMOHHEBIE, OW(YypKaNWOHHBIE, CHHEPreTHYEeCKHE
MeXaHHU3MBI, T10 BCEi BUANMOCTH, PeaH3yIoIIuecs B Mporecce padoThl MO3Ta,
KOTOpBIE U OMpPEIENAI0T ICUXuUYeckue mporecchl [§8]. Maneiiye n3mMeHeHus B
OHMOOTrMYEeCKUX HAHOCTPYKTYPHBIX CHCTEMAax, BEI3BAHHBIX B TOM YHCIIE M BHE-
JpeHreM HaHOYMIIOB HA OCHOBE HAHOMBUICH, MPUBOIAT K M3MEHEHHSIM B BOC-
MPUATHH XUBBIX OPTaHM3MOB M HMX pPEaKkIHMiX Ha BHEIIHHE Bo3xedcTBus. J[o
KOHIIa HE SICHO, KaK ATH BO3JCHCTBUS Ha MH(POPMAIMOHHOM YPOBHE MOTYT U3-
MEHSATh TCUXHUKY, KaKOBBI MEXaHHM3MBl KOJUPOBAHWS W PACKOIUPOBAHUS HH-
(dopmarum, 9To ABISETCS MyCKOBHIM MOMEHTOM B IIpOIleccax IMepeaadn | BOC-
npusaTHs “HOOPMALIUH, a TAKIKE KAaKOBBI «PAHHIBD) JOIMYCTUMBIX HH(OpMALH-
OHHBIX BO3eiCTBHUII, IPEAOTBPALIAIONINX CIIOHTAHHOE HAPYIIEHHE CHMMETPHH
B JKHBBIX cHCTeMax. Bce 3T QopMmupyronecss mpeacTaBieHus TpeOyIoT He
TOJBKO CO3JIaHHS HOBBIX TEXHOJIOTHYCCKHX U OMOWH)XWHHPHHTOBBIX 0a3, HO U
COOJIOACHUS] MOPATBbHO-ITUYECKUX HOPM B COOOIIECTBAX XKUBBIX cucTeM. HBI-
MU ciioBaMu, 6uocdepa [9,10], hopmupyromascs B yCIOBUSIX aHTPOIIOTCHHBIX
BO3CHCTBHH, JOIDKHA OTINYATHCS TAPMOHUIHOCTHIO BO B3aUMOJACHCTBHAX K-
BOW M HEXKUBOW MPUPOJBL.
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H.H. Py6an, H.JI. Boponaesa, M.K. Kazaxosa, M./I. llapunos

V30eKcKuil HAyIHO-MCCIIeI0BATENbCKHIM HHCTUTYT 3aI[UThl PACTCHUIA,
00O «buonanorex», Y30ekucran, TamkeHT

O HEKOTOPBIX TOAXOJAX B U3YYEHUU SKOCUCTEM

B ycnoBusix HOBBIX BBI30BOB, CBS3aHHBIX C M3MCHCHHMSMH KJIMMara, He-
PAIMOHAIBHBIM HCIIOJIB30BAHUEM XHMUYECKUX BEIIECTB, 3arpsS3HEHHEM KO-
CaliTOB OSKOTOKCHKAHTAMH, YBEIMYCHUEM 3aCOJICHHOCTH TEPPHTOPHHA W UX
OITyCTHIHUBAHUEM, HAPACTAHUEM MAPHUKOBOTO 3(PQPeKTa U T.H., aKTyalbHBIM
ObUTO OBl pa3BUTHE HAIPABJICHUS, CBS3aHHOIO C ()OPMHUPOBAHHEM H PaCIpO-
CTpaHeHHeM (HaHO)IBIICH pa3IMyHOro MpoucxoxacHus [1]. B kpu3ucHBIX 30-
HaX B COCTaB TaKWX (HAHO)IBUICH MOTYT BXOTUTH COJIA, OCTaTOYHBIC KOJIMYC-
CTBa IMECTUIMIOB U JAPYIHE DKOTOKCHKAHTBHI, a TAKKE MHUKPOOPTAaHHM3MBI, KaK
YCIIOBHO TATOTEHHBIE, TaK W MATOT'CHHBIC, SKCTPEeMO(MUIBHBIE, KOTOPhIE CIIO-
COOHBI 10 Mepe pachpocTpaHeHus (HaHO)MbUICH (hopMUpOBaTH Ha cyOcTpaTax
OMOTEXHOJNOTHYCCKHE IIEHTPhl W TPUBOJUTH K TMOpYe U  paspyle-
HUIO 9KocuCTeM. WHbIMH cioBamu, (HOPMHPOBaHHE HAHOIBUICH MPOMCXOMUT
JIOKAJTbHO, @ WX pacmpocTpaHeHHe — TII00aTbHO. 3akperuieHHe Takux (Ha-
HO)IBUICH B MecTaX (pOpMUPOBAaHUS MOTIIO OBl MPEIOTBPATHTh UX PAaCIpOCTpa-
HEHHE Ha OOJIBIINE PACCTOSHUI. JTO OYEeHb MHTEPECHAs M BaKHAsl DKOJOTHYe-
cKas 3ajaja.

Bonpmroit wHTEpEC MOTYT IPEACTaBUTH MCCIENOBAHHUA W IMPAKTHUECKHE
Pe3yABTATHI IO TUATHOCTHUKE ITATOJOTHUH C MUCIIONB30BAHUEM METOMIOB OIpeie-
JICHUS CTPYKTYPHI BOjibl. COBPEMEHHBIMHU, OYCHb TOYHBIMUA METOIAAMHU UCCIEI0-
BaHUI B HACTOSIIEE BPEMs YCTAHOBJICHO, YTO CTPYKTYpa BOJIbI, HAXOJISAIIEHCS B
KJIETKaX JKUBBIX OPTaHU3MOB, N30MPATEIbHO pearnpyeT Ha CHTHANb (HHpOopMa-
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LIUOHHOE BO3JIEICTBUE), IOCTYMNAIONINE U3BHE, U PE3KO U3MEHSETCS. DTO MOXKET
OBITH IIOJI0’KEHO B OCHOBY AMarHOCTHKH Pa3IMYHBIX 3a0oneBaHuii [2].

Eme ogauM U3 HampaBiIeHUH NPUMEHEHUS HAHOIIOAXOI0B K OHOIorHde-
CKMM CHCTEMaM MOTJIO OBl OBITH M3yUCHHE 3aIIaXx0B KaK OXHOM M3 IJI00aIbHBIX
po6JieM (YHKIMOHHPOBAHUS KHUBBIX OPTaHU3MOB W MX B3aUMOJCHCTBUS YT
¢ apyrom. LleHTpanbHBIl HHTEpeC B 3TOM HAIMPaBICHUH BBI3BIBAIOT MOCIEICT-
BUsl OJIOKMPOBAHUS 9THX 3aIaXOB Pa3IMYHBIMU arcHTaMH, UX B3aHMOACHCTBUS
C IPUPOTHBIMHU 3aMaxaMH U IpyT ¢ APYroM, a TaKKe UX BIMSIHUS Ha OKPY’Karo-
muit Mup. B pamkax HanpaBieHHs HAHONICHXOJIOTUH, KOTOPOE ChOPMHUPOBAIOCH
COBCEM HEJ[AaBHO, H3yUCHHE BO3/ICHCTBHUS 3alaxoB, KaK €CTECTBEHHBIX, TaK U 3a-
ByallUPOBaHHBIX, HA OMNpPENENEHHbIE IEHTPBl MO3ra O4€Hb Ba)KHO, T.K. 3TO MO-
JKET MPUBECTU K COBEPIIEHHO HENpeCcKa3yeMbIM MOCIEICTBUSAM — MOSBIECHHIO
HHBIX BUPTYalbHBIX 00pa30B U H3MEHEHUAM XapakTepa nosefeHus [3].

BaxxHbpIM, TIO HallleMy MHEHHIO, SIBIIICTCS pa3BHTHE padOT B 0O0JIACTH
n3ydeHus OMOJIOTMYEeCKUX HuMI, (GopMmupyromuxcs Ha 0a3ze HAHOCIU3EH, SIB-
JSIOMINXCSL  «IPUPOAHBIMH BBIJECICHUSAMI» OWOJIOTHYECKUX OPraHW3MOB, Ha-
IprMep, HaceKOMbIX. Ha HHMX pacceisioTcsi Jpyrue HaCEKOMBIE M MHOTOYHC-
JICHHBIE MHUKpPOOpraHu3Mel. C oHON CTOPOHBI, (GOPMUPOBAHNE TAaKUX HUII HC-
KIIFOUUTENIHO TI0JIE3HO, T.K. OHH IIOJIEPXKHUBAIOT OMOJIOTNYECcKOoe pa3sHooOpasue
BUJIOB, C IPYTOH — B X0Jie KOHKYPEHIIUH MOTYT BBIACISATHCS arpeccuBHble ¢op-
MBI MHKPOOPTaHH3MOB, KOTOPBIE CITIOCOOHBI HAHOCHTH BpE] IKOJIOTHYECKUM
CHCTEMaM.

U, HakoHel, elne OJHUM M3 Ba)KHBIX HAINPaBJICHUI MOXET OBITH H3yde-
HUE U HCIOJH30BAaHHE B NMPAKTUYECKUX IENAX MINCTBIX JOHHBIX OTJIOXKEHUI
Pa3NUYHBIX BOJOEMOB KaK HOCHTENEH TeHeTHIeCKO MH)OpMAai, B TOM HHC-
J€ W PEIMKTOBBIX ()OPM >KU3HM, CHOPMHUPOBAHHBIX B TEUCHHE UIUTEIHHO-
ro nepuoja BpeMeHH. JTO MO3BONUT 00Jiee TOUYHO BOCHPOMU3BECTH 3BOJIIOLHU-
OHHBI TTyTh Pa3BUTUSA M AaTh 0a3y AT MOJMYy4YCHUS HOBBIX-CTAPBIX KOMIIOHEH-
TOB OMOJIOTMYECKUX CHCTEM ISl pa3HOOOPa3HBIX cep MesTeNbHOCTH YelIOBEKa.
Kpome Toro, cinemyer oTMETUTb, YTO HPU BBICBIXaHUU BOJOEMOB, UMEIOLIUX
JUINTEIbHYI0 UCTOPUIO Pa3BUTUS U (YHKIHUOHHUPOBAHUS, YTO XapaKTEPHO MAJISL
HBIHEITHEH SKOJIOTMYEeCKOl 00CTaHOBKH, MOTYT BO3HUKATh PHUCKH PacIpoCTpa-
HEHUS] MaJION3Y4YeHHOW MH(pOPMALUH, KOTOpas MOXKET NPUBECTH K TPYTHOIPO-
THO3UPYEMBIM MOCIEICTBUAM.

Msl mpeamonaraeM, 4TO Ha OIpEAEIEHHOM YpOBHE abcTpakuuil pac-
CMOTPEHHBIE BO3MOXKHOCTH (JOPMHPOBAHMS HOBBIX SKOJIOTHYECKUX CUTYalui 1
HOBBIX HOAXOJOB JJISl UX OLEHKH MOYKHO OOBEIUHUTH KaK YacTU B €IUHOM OHO-
JOTUYECKOM MH(OPMAIMOHHOM TI0JIE.

Taxue pa3paOOTKH MO3BOJIAT CO3AATh HOBbIE HAHOTEXHOJOTHU B PaMKax
KOHLETII[NA OMOHUKHM HOBOTO TMOKOJCHHS, pEaTH3alis KOTOPBIX MOrya OBl
CIOCOOCTBOBATh JOCTHKEHUIO BBICOKOTO TEXHOJIOIMYECKOr0 YPOBHS, HCKIOUe-
HUIO PHUCKOB, CBSI3aHHBIX C HETaTUBHBIM BO3AEHCTBUEM Ha 3KOCHCTEMBI, U
o0ecrieunTh KOHKYPEHIIHMIO Ha PHIHKE HOBOTO IMOKOJICHHS TEXHOJOTHIl W IIpo-
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aykuuu. Pasymeercs, 9To fajieko He IOJHBIH NepedeHb HaHOOMOpa3paboToK,
KOTOpBIE MOIYT IPEJICTABJLATh [I0KA HAy4yHbIH, a B JaJIbHEHIIEM — IIpaKTH4e-
CKUI M1 KOMMEPYECKUI1 HHTEPEC.
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Boponexckuit HHCTHTYT [ 0cyJapCcTBEHHOM MPOTHBOIOXKAPHOH ciryk0b61 MUC
Poccun

HUCTOPUKO-TTO3HABATEJBHBINA BUJ PEKPEAIIAI

Hcropuko-no3HaBaTeabHblil BHJ PEKpealuil HUCCIEAyeMOr0 pEeruoHa
MIPECTaBIeH PAAOM KyJIbTYpPHBIX O0pa30BaHHUI, BKIFOUAIOIINX MaMATHUKH HC-
TOPUKO-KYJBTYPHOI'O HacJeausl, [yXOBHON KyJbTYpbl, IOTEHIHA KOTOPBIX SIB-
JISIeTCsl OCHOBOM MO3HABATEIBHOIO M MAJIOMHMYECKOTo Typu3Mma. JlaHHBIM BUJ
pekpeanyii OpUEHTUPOBAH Ha Pa3BUTHE TyPUCTHUECKOW MHIYCTPUU KaK pecypc,
OTIPENEIAIOMNI KYIbTypPHYI0 CaMOOBITHOCTh TYMaHHUTAPHOTO Pa3BUTHS PETHO-
Ha.

B pa3BuTHH KyJIBTYpPHOTO MPOCTPAHCTBA PETHOHA OOJIBIIYIO POJb ChIrPaIn
MIPUPOHEIE (PAKTOPHI (XapakTep penbeda, rTuaporpaguIeckoil ceTr, KIMMaTHye-
CKHE 0COOCHHOCTH).

B ucropuko-reorpaprueckoM acreKTe 3acelICHUEe U OCBOCHHE TEPPUTOPHU
OCYIIECTBIIIIOCH B JIOJIHWHAX PEK, C yUETOM HAJIMYMSA JIECHBIX MACCHBOB, OBPAroB,
KOTOpBIE CO3/JaBAIM €CTECTBEHHBIE IPETrpabl OT HAOETOB TaTapO-MOHT'OJIOB.

Brigenstor aBa apeana: 3anafgHblii 1 BOcTOYHBIN. Kaxaomy apeany mpu-
CYIIU €CTECTBEHHbIE U KyJIbTYpHO-UCTOPHUECKHE OCOOCHHOCTH, BpeMs 3acele-
HUSI, OCOOEHHOCTH MHKPOKIMMATHIECKUX YCIOBHH, TreoMopdooruu, xapakrep
3aCTPOMKH, OCOOCHHOCTH THIIA JKIJIHII, KOTOPBIC COXPAHIINCH B CTapoil 3a-
CTpOIiKe 0 HACTOSIIErO BPEMEHH.

Typuctuueckue LEHTPH! BBIACISAIOTCS HA OCHOBE OOIIHOCTH €CTECTBEH-
HBIX, MTEH3aKHBIX U YKOJIOTHIECKUX XapaKTEPHCTHK JIAaHAMA(TOB, 00HEKTOB HC-
TOPUKO-KYJIbTYPHOI'O HAaCJIEIUs U CETH PEKPEALIMOHHBIX YUPEXKACHUI.
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OOBEKTHl UCTOPUKO-KYJIBTYPHOTO HacleAus] HaXOISTCS B XOPOIIEM CO-
CTOSTHUHU, TEPPUTOPUS UCTIONB3YETCs KaK PeKPealluOHHO-TypUCTUYECKU LIEHTP,
IPEUMYIIECTBEHHO MAJIOMHUYECKOTO Ha3HAYCHUSI.

[MaMATHUKN TpakJaHCKOW M MOHYMEHTAJIbHOW apXHUTEKTyphl HMEIOT
MEHBIIYI0 U3BECTHOCTh. TakKe apXeosloraMH BBIABICH U UCCIEJOBaH IEIbIil
PS4 IOCENIeHUH OCIEAHUX ThICAYENICTUH MaIeONINTa.

IMamsaTHUKaMu (enepaabHOrO 3HAYCHUS SIBIIOTCS MYy)KCKoM Poxnect-
BeHCKO-boropoanmkmii 3agoHCKUiT MOHACTBIph M TuxoHOBckas [IpeoOpaxeH-
CKasl KeHcKasi oourens. B HacTosmee BpeMs akTUBHO ITPOABUTAETCS IporpaMma
BKMIOueHUs T. 3amoHcka B CepedpsiHoe konblo Poccun.

Teppuropus o6nafaeT BHICOKMMH NEPCENTUBHBIMU CBOHCTBAMHU W SIBIIS-
eTcs LIEHHBIM PEKPEallMOHHBIM PECYPCOM sl OpraHU3aliK 103HABaTEIbHOIO U
MAJIOMHUYECKOTO TypHU3Ma. ApXUTEKTYpHO-IIeH3aXHble XapaKTepUCTUKH JIaH[-
mradta mpencTaBieHs! TOMMHONW J[0HA, KyIbTOBEIMHA MCTOYHHKAMH, TPaBOCIIAB-
HBIM TOPOJKOM, COCTOSIIIUM U3 6 XpaMoOB, KOJIOKOJBbHH U JIByX BOCCTaHOBJICH-
HBIX UCTOYHUKOB.

JI.A. CadponoBa, A.A. MakapoBa
CapaToBCcKuii roCyIapCTBEHHBIN TEXHUYECKUH YHIHBEPCHUTET

COBPEMEHHBIE TEHAEHIINHU PA3BUTHA 9KOJIOT'MYECKOI'O
BBICIHET'O OBPA30BAHUA

B 2003 rogy Poccust npucoeaunamiacek k bomonckomy mpotieccy sl HH-
Terpaiyy B eBpOINeickoe 00pa30BaTENbHOE MPOCTPAHCTBO. OCHOBHBIMH MPUH-
nunamu bonouckoit dexnapanuu 1999 r. siBistorcs:

- MHOTOYpOBHEBasI CcTeMa 00yUeHNS;

- KOHTPOJIb Ka4eCTBa BBICIIECTO 0Opa30BaHHUS;

- BBE/ICHUE KPEJUTHOMN CUCTEMBI;

- obecmedeHne TpyI0yCTPOHCTRA.

Bononckoe cornamenue, k kotopomy B 2004 r. mpucoeauHunoch 45
CTpaH, 0053bIBaCT YYACTHUKOB Pa3paboTaTh €IUHBIC MPABUIIA ITONYyYCHHS BbIC-
mrero oOpa3oBaHUs; CO3/aTh COTIIACOBAHHYIO CUCTEMY OIIEHKU KadecTBa o0yde-
HUS JUTA B3aWMHOTO TIPH3HAHUS TUITIOMOB M MHTETPAIlH CHECIHAINCTOB B Ha-
UOHAIIFHBIC YKOHOMHKH CTPAaH.

CoBpeMEeHHOE HampaBlicHuE «DKOJOTUS M MPHUPOIOIOIBE30BaHUCY OBLIO
yTBepxaeHO emie B 1994 1. 1 BOZHUKIIO B CBS3H C HEOOXOIUMOCTBIO TIOJTOTOBKH
poQeCcCHOHATBHBIX KaIpOB SKOJIOTOB, CHOCOOHBIX OCYIICCTBISTH MOHHTOPHHT
1 KOHTPOITh 32 COCTOsIHUEM OKpykatoteit cpeasl (OC) U crmocoOHBIX OCYIIECTB-
JISITh KOMIUIEKCHYIO SKOJIOTUYECKYIO OLICHKY XO3SHCTBEHHOU AEATENbHOCTH ISt
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obecriedeHHs 3KOJOTMYECKOi 0e30MacHOCTH, PAHOHAILHOTO HMCHOJIB30BAHMS
MIPUPOAHBIX pecypcoB, oxpansl OC.

Hamnpagsnenne «9KoJIOTHS U IPUPOAOIIONB30BaHNE) BKIIOYAET TPH YPOB-
Hs oOpa3zoBaHus: OakanaBp (4 roma); cienuanuct (4+1 rox K ypoBHIO OakaaB-
pa), unu 5 net; Mmaructp (4+2roza).

IIporpaMma noAroTOBKU 3KOJIOTOB MO KBaNU(UKAIUU OakanaBp SKOJIOTHU
W TIPUPOJIONIONB30BaHUs OCYIIeCTBIsIeTcss Mo HampasieHuto 020800 (511100)
«OKOJIOTHs ¥ MPUPOJOIIONIB30BAHNEN, TI0 STOMY K€ HAIPABICHHUIO OCYIIECTBIIS-
eTcsl MOATOTOBKA MarucCTpoB SKOJOTHH M IPUPOJONOIIb30BaHus. Ilonroroka
CIeIHAIICTOB BezeTcs 1o TpeM creruansHocTsaM 020801 (013100) Dxororus,
020802 (013400) ITpupomonons3oanue u 020804 (013600) I'eoskomorus.

B mpoekTe OCHOBHBIX 00pa30BaTENBHBIX MPOTPAMM HOBOTO ITOKOJICHUS
BMECTO TpEX BBILICYKA3aHHBIX CIELHMAIBHOCTEH IPEAIOKEHbl TPU MNPOQHIIS
ITOJITOTOBKH OakaaBpoB W MarucTpos: Dkousorus, [Ipupomonons3oBanue, I'eo-
skonorus. [Ipo¢unbHas MOAroTOBKa GaKanaBpOB OCYILIECTBISIETCS 3a CUET Ba-
PHaTHBHOM YacTH y4eOHBIX LIUKJIOB. TakuM 00pa3oM, B roCyIapCTBEHHOM 00pa-
30BaTeIbHOM CTaHAAPTE HOBOTO TIOKOJICHHS HAPSITy ¢ 0a30BOH 4acThIO YIeOHBIX
[IUKIIOB (MaTEMAaTHYECKOTO M €CTECTBEHHO-HAYIHOTO, MPo(ecCHOHATHHOT0) 00-
pa3oBaTeNbHBIX NMPOrpaMM OakaJlaBpOB M MarrcTpoB IIpelycMaTpuBaeTcs Hpo-
¢unbHas (BapHaTHBHASI) 4acTb, [MO3BOJISIONIAS BBITYCKHUKY BBIpabOTAaTh IIPO-
(eccroHaNbHBIC 3HAHUS M yMEHHS IUIS MPOJOIDKEHHS 00pa3oBaHU, a TaKXkKe
JUIS YCTICITHOW TTpodeccnOHaIbHON NeITEIbHOCTH.

KagectBo npodeccnonansHoro obpazoBanust B HoBoM nokoieann GI'OC
BIIO npenaraercst OeHHBATh Yepe3 KOMIICTEHIUH BBIITYCKHHKA.

B tpeboBanmax Epomneiickoii kBamudukanmonaoi pamku (EKP) xBamn-
¢ukamn «bakamaBp» COOTBETCTBYET O-If ypOBEHb KBATH(HUKALMH, a KBATHDH-
KallUM «MarucTp» COOTBETCTBYET 7-H ypOBEHb KBaNU(HUKALNU.

Js ypoBHs GaxanaBpa 3KOJIOTHH U Ipupoomnoias3oBanud mo EKP xom-
TIETEHINH BBIITYCKHUKOB TIOAPA3/IEIAIOTCS Ha 3HAHWSA, YMEHUS, CAMOCTOATEIb-
HOCTb M OTBETCTBEHHOCTb, YMEHHE YUHTHCS, KOMMYHHKAaTHBHO-COLMAIbHBIC,
npodeccuoHantbHble KoMnereHuu. B npoextupyemom @I'OC BITO xommneren-
UM BBIITYCKHUKOB Pa3JiesieHbl Ha 2 TPYNIBI: yHUBEpCcalbHbIe (00MIeHayYHbIE 1
cormanbHO-TYHOCTHEIE (OHK), maCcTpy™MenTansHbie KoMmeTeHnn (MK), 00-
mekyapTypHble komnereniuu (CJIK)) mpodeccuonanshslie (obmenpodeccro-
nHanbHele  (OIIK) u mpodeccroHanbHO-criennaaIn3upoBaHHbIe KOMIICTEHIIUH
(TIK)) u mpodunbabie (MpodmibHbie -3koorudeckue — (I19K), mpodunsable —
npupopononszoBarenbekue (I1T1K), mpopummsabie — reoskonorndeckue (I1T'K).

IIpu conocraBnennu tpedoBanuiit EKP k cTpyKType U coaep>KaHuI0 KOM-
MEeTEeHIINH 6-T0 M 7-r0 ypoBHS KBalIM(HUKAIMH C KOMIETEHIMAMH OakaiaBpa U
MarucTpa 3KOJIOTHH M TIPHPOJONOIB30BaHNS [TOKA3aHO, YTO OHH MPAKTHYECKH
COBIMAJAIOT, OTJIINYASICHh OOJIBIIEH TOYHOCTHIO U KOHKPETHOCTHIO (DOPMYITMPOBOK
JUISL TIOCTIEIHUX.
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[IpuMepHBI# y4eOHBIH ITaH MOATOTOBKH OakallaBpa 3KOJOTWH M IPHPO-
JIOTIOJIB30BaHUS COCTaBJIeH MO IMKJIAaM TUCLHMIUIMH (3 LUKIa), coaepkauux Oa-
30BYIO ¥ BAPUATHBHYIO YaCTH:

- IUKJI TYMaHUTApHBIX, CONMANBHBIX W dKoHOMHYeckuX (I'CD) mmcrun-
JIVH;

- IUKJI MATEMAaTHYECKUX U eCTecTBeHHO-HayuHbIX (EH) nuciumnms;

- UK Ipo(eCCHOHATBHBIX TUCIUTUIHH.

BazoBas (obmenpodeccrnonanbHas) 4acTh pazoura Ha 4 momynsa. Mo-
IyJb — 3TO 070K U3 3,4,5 MUCHUIUTUH, 00BEJMHECHHBIX SAUHBIM TEMAaTUYeCKUM
HampasieHueM. Hampumep, Moxyis «YdeHue o chepax 3eMiam» BKIIOYAET JHC-
OUIUTHHEL «Y4eHne 00 atMocdepey», «Yaerne o ruapocdepe», «YaeHue o 6mo-
chepey, «JlanmmadpToBeeHIE).

BapuatuBnas yacte pa3duta Ha Tpu npodwii: npodmis 1 — 3Komorus;
npoduiab 2 — MPUPONOTONB30BaHNE; TPOPHIL 3 — TEOIKOJIOTHS C COOTBETCT-
BYIOIIUM TIepeYHEeM JUCIUILINH, BKII0Yas JUCIHUILIHHEI IO BBHIOOPY CTYICHTA.

BBeneHHas KpeAWTHO-MOIYJIbHAS CHCTEMa OINPEICIICHHUS TPYIOEMKOCTH
Y4eOHBIX JAMCUWIUIMH OOYYEHHUs IMpenrojiaraeT MmojydeHne o0beMa 3HAHUK B
npenenax 240 KpeauToB ISl 00pa30BaTENLHOW MPOTrpaMMbl OakaiaBpa KOJIO-
THHA B TPUPOJONOIb30BaHuA. O0Iee KOJMYECTBO KPEIUTOB JJIsI MarucTpoB —
360. Kpenut — 310 ycoBHas 3aueTHas eIUHMIA, BeIpaxkaeMas B dacax (1 xpe-
mut coctasmsier 30, 36 yacoB A 6aKalaBpOB M MaruCTPOB COOTBETCTBEHHO).

Kpemut npexncraBnsier coboil cymMMapHOE BpeMs ayIUTOPHBIX 3aHITHI
(JISKIIMOHHBIX, CEMHHAPCKUX) M CAMOCTOSTEIBHOW PadOTHl CTYICHTOB, PacCUu-
THIBa€TCS MO hopmyie

KM =) (ai di + bi si);

Hanpumep, nukn I'CO pucuumiud cocrasuser 37 kpeautos, a EH auc-
LIUIUIHH — 61 KpemuT; IUKI NpodecCHOHANBHBIX TucuuIuind — 100 kpeanTos.
[IpakTika m Hay4HO-HCCIIEOBaTENbCKas paboTa — 30 KpenuTOB; UTOTOBAS TO-
cylnapcTBeHHas arrecTauus (3x3ameH) — 10 KpeIuToB.

Js GakalaBpOB M MarucTPOB SKOJOTMU M MPUPOIONOIL30BAHUS MPEy-
CMOTpEHBI BBITYCKHBIC KBanu(uKanuoHHbIe paboTsl (BKP).

Maructparypa 3aBepiaercs 3alnuTOH JUCCepTallMi MarucTpa ¢ Bhlaadei
COOTBETCTBYIOIIEr0 JUIUIOMA, U MAaruCTPaHThI MOJYYaloT MPaBO IPOAOIDKATh
o0ydeHue B acIUpaHType ¢ MOCIEyIoIel 3aluTOi AUCCepTalMl Ha COMUCKa-
HHUE YYCHOW CTCTICHM KaHAWAATa HAyK.

JIuteparypa

1. ®opmupoBaHue 00IIEEBPONEHCKOTO MPOCTPAHCTBA BHICHIEr0 00pa3oBaHMs. 3ajadn
s Poceniickoii Beiciei mikoisl. M.: M3a-o I'YBIIID, 2004.

2. Baiinenko, B.J1. BrsBienue coctaBa KOMIICTEHIMIT BBIITYCKHUKOB BY30B, KaK HE00-
xoaumbiit 3Tan npoekruposanus ['OC BITO HoBoro mokonenusi: merox. [Tocodue / B.W. Baii-
nenko. M.: MI'Y, 2006.
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3. Ilpoekr DenepanbHOro rocyaapcTBEHHOro 00LIe00pa3oBaTeNbHOIO CTaHAApTa U
MIPUMEPHBIX 00pa30BaTeIbHBIX POrpaMM GakanaBpoOB U MarkCTPOB MO HAIPABJICHUIO MO0~
TOBKH BBICIIETO MPO(ECCHOHAIFHOIO 00pa30BaHUs «IKOJOTUS M IPHUPOIOIOIH30BAHUE)
(ITpoextHsie pazpadotku). M.: MI'Y, 2007.

I'.B. TananaeBa

HHCcTUTYT 5K0NI0THM pacTeHuil U )kuBOTHBIX YpO PAH,
Vpansckuit nuactutyt ['TIC MUC Poccun, Exarepunbypr

METOJ0JOI' sl ONTUMM3ALIAA ITPEACTABJIEHUI
OB OITACHOCTH Y COBPEMEHHOU I'EHEPAIIMM MEJJATOI'OB

W3BecTHO, 4TO COBPEMEHHBIH MUP MPEACTABISIET COOOW OOIIECTBO pHCKa
U HEOMPEJEICHHOCTU. B HeM BeIMYMHA HKOJIOTMYECKUX PHCKOB MPOrPECCHBHO
HapacTaeT, a 4eJIoBeUecKril (pakTop MpruoOpeTaeT YepThl IPKO BHIPAKEHHOI aMm-
6usanentHoctd. C OJHOM CTOPOHBI, MHANBHIYyaJIbHbIC KAuecTBA JIMYHOCTH 3a-
YACTYIO SBJISAIOTCS CIa0bIM (KPUTUYECKHM) 3BEHOM B CHCTEME Mep IKOJIOruye-
CKOY 0€30MacHOCTH.

HeanekBaTHOCTDh IMOBE/ICHMSI 4YEJNOBEKAa M HapYIICHHE €ro CEHCOPHOIO
BOCHIPUSITHSI 3a4aCTYIO0 CTAHOBSTCS IMyCKOBBIM (TPUITEPHBIM) MEXaHU3MOM 3KO-
JIOTHYECKUX M TEXHOTE€HHBIX aBapuil u karactpod. C Apyroit CTOPOHbI, UMEHHO
YEJIOBCUCCKUI (PAKTOP BO MHOTHX CIIOKHBIX OOCTOSTEIbCTBAX SIBISICTCS 3aJ10-
TOM COXpPaHCHUA XKU3HU U 310POBbBA H}OHeﬁ, TIONMaBIOUX B KPUTHYCCKYIO CUTya-
0. MHAMBHyalbHbIE KayecTBa 4elioBeKa (MPEACTaBICHHS O OMACHOCTAX W
yrpo3ax, CIOCOOHOCTh MPEOJONEBaTh MAHUKY, HABBIKH CAMOCOXPaHUTEIHLHOTO
TIOBEICHUS | JIp.) 00€CIeUNBAIOT Pean3alii0 0e30MacHOT0 CTHIIS TIOBEJCHHUS
B KPUTHYECKUX CHTYAIMX, SIBISFOTCSI CHCTEMOOOPa3yoIME 1pu (HOpMHUpPOBa-
HHUH KYJbTYpbl 6€30macHoro obpasa »u3HU. Bce BbllleCKa3aHHOE aKTyalbHO W
JUIsl COBPEMEHHBIX CTYAEHTOB IEarOrMYeCKUX BY30B, 4bsl NpodeccCHOHaIbHAs
JeSITeNbHOCTh B Onpkaiimee BpeMs OymeT BKIIIOYATh obecredeHne Oe3omacHo-
CTH BBEPEHHBIX UM IIKOJBHUKOB U (GOPMHUPOBAHHE Y MOJPACTAIOLICTO MOKOJIE-
HUSL KYJIBTYPbI 6€30MacHOro 00pasa ®u3HH.

I/I3BCCTHO, 4qTo 06pa3 KU3HU U CTEPCOTUIIBI MOBEACHNSA B PUCKOOIIACHBIX
CUTyaquAax ACTCPMUHHUPYIOTCA NPEACTABICHUAMU Y9C€JIOBEKA AU TpynIisl JIrOo-
Jiell 0 JIOJDKHOM U JKEeNaTelIbHOM: JIOJDKHOM 00pase U3HH, KenaTeIbHbIX BapH-
aHTax IMOBCACHUA U IIpP. HpI/I 9TOM CaMM IPCACTABJICHUSA SABJIAOTCA JUHAMUY-
HBIM COILIMAJIBHO O6yCHOBﬂeHHBIM q)eHOMeHOM, MCHAOIIUMCA B 3aBUCUMOCTH OT
(bakTOpOB BHEIIHEH Cpelbl, OOCTOSATEILCTB KU3HU WHIUBUIA, TEXHOIOTHH Tie-
penaun uHGOPMAIMU B CHCTEME «YUHUTENb — YICHHK». B CBSI3U C 3TUM OYEBHU]I-
HO, UTO NPEACTABJICHUA 00 OIIaCHOCTAX, JOJXKHOM U JKCJIATCJIIBHOM ITIOBCACHUU B
YCJIOBHSIX 9KOJOTHYECKOW Yrpo3bl HE CTALMOHAPHBI; OHH M3MEHSIOTCS B HCTO-
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PHYECKOM acleKkTe W TPaHC(HOPMHUPYIOTCS IIPU CMEHE YCIOBHI JKU3HU TIPH Iie-
pexojie 0T OJJHOTO MOKOJIEHHS K APYroMy.

[ToMuMO BBITIECKA3aHHOTO, BaKHO OTMETUTH, 4TO (P QEKTUBHAS Iepea-
4a omblTa 0E30I1aCHOTO MOBEACHMS B Uepeie MOKOJIEHHH TpeOyeT aIeKBaTHBIX
HaBBIKOB KOMMYHHKAIIMU B CHCTEME «YYUTENb — YUCHHK — YUCHHK yYCHUKa».
YroObl 06ecrieunTs 3G PeKTHBHYIO Nepenady nHpopMaluy B yKa3aHHO cucTe-
Me ¥ MOOU(UINPOBATH €€ MO/ PEaNbHBIC HYXK/bl COBPEMEHHOCTH, HEOOXOIIMO
OCYIIECTBIIATH PETYISPHBI MOHUTOPHUHT TIPECTaBICHUIH MOJIOIOTO TIOKOICHHS
0 CTpaxe, ONaCHOCTAX M croco0ax MX NpeojoeHus. JJaHHbIiT MOHUTOPHHT 0CO-
60 Ba)keH, KOTJia pedb UAET O CTYJEeHTaX, 00yJaoIuXcs B IeAarorn4eckoM BY-
3¢ 1 IUIAHUPYIOUIMX B CKOPOM BPEMEHH CTaTh I1€aroraMi, HACTaBHUKaMU Clie-
JYIOIIETO ITOKOJICHHSI JKHUTEJel TEXHOT€HHO 3arpsA3HCHHBIX M HMPOMBIILICHHO
HACBHIIEHHBIX TEPPUTOPHIA.

ABTOPCKHII MOHUTOPHHT yYKa3aHHBIX ITPOIIECCOB OCYIIECTBISIETCS Ha Oa3e
HucturyTa sxonorun pacrenui u xuBOTHBIX YpO PAH B pamkax B3aumojeii-
CTBUSI BY30BCKOM M akajgemuuyeckoil Hayku ¢ 2004 r. [lepBoHauanbHO ObLIM HC-
CIIeZIOBaHbI IPEJICTABICHUS CTYICHTOB, [IEIar0OTOB CPETHHUX IIKOJ M MPEICTaBU-
teneit CMU o 3moposbe. JlaHHBIN (parMeHT paboT ObUT BHITIOJIHEH IIPH B3au-
MOZIEHCTBUH CO CTYAEHTAaMH M MPO(eccOpCcKO-NMPeroaBaTeIbcKiUM COCTABOM
xaenps! skcnepumenTanbHoil ¢pusuku 'OY BIIO YI'TY-VIIM um. Ilepsoro
IIpesnnenta Poccun b.H. Expnmnaa. Pesynbrater paboT omryOImMKoOBaHE! B I1eda-
ti.” B HacTosilee BpeMs MCCIIEOBAHHS JAHHOTO MPOGHIA MPOIOIIKAIOTCA B
COTpYAHHMUECTBE ¢ Kadeapoil rpakIaHCKON 3aIUThl Y PpaabCKOro HHCTUTYTA T'0-
CyIapCTBEHHOH mpoTuBomoxapHoi ciyx661 MUC Poccun (HauansHHUK Kaden-
PHI TIOJIKOBHHK BHyTpeHHEH ciayx0sl B.K. CrMaHOBHY) M OCYIIECTBISIOTCS B
paMKax B3aMMOJCHCTBUS aKaJEeMHUYECKOH M BY30BCKOW HAyKH IPH ONTHMH3a-
K ydeOHoro kypca «be3omacHocTh H3HenesTeIbHOCTH». B Tekymem ¢par-
MEeHTe PabOT MOHHUTOPHHI AJTOPUTMOB 0OE30IAaCHOTO MOBEACHHUS YPaTbCKUX
CTYACHTOB OBLI COCPEOTOUCH Ha M3YYEHUH TPEICTABICHUI O CTpaxe M CII0COo-
6ax ero NpeoJoJICHNsI Y CTYACHTOB-CTapIIEKyPCHUKOB Y PaJIbCKOTO rOCYyAapCT-
BEHHOT'0 [1eIarOTN4eCKOr0 YHUBEPCHUTETA.

Jiis perieHus yKa3zaHHBIX 3a/1a4 ObLT IPOBEJICH COIMOJIOTHUECKUH OIpoc,
BKJTIOYAIOIINI OTBETHI HA TPH BONpPOCA M pEUICHHE JECSTH CHTYAIMOHHBIX 3a-
Jady. AHanu3 IOJYy4YEHHBIX OTBETOB I103BOJIMJI COCTaBUTH CIIEIYIOIINH KOTHHU-

? Tananaesa I'.B. PaguodoOus: NCHXONIOTUYECKUE MPEANOCHUIKA IS MCKAKEHHUSA WH-
¢dopmamyu o paguanuu / I'.B. Tananaesa, A.B. I'paueBa // ¢6. TOKI. KOH(. CTYICHTOB By30B
VYpana. Mononexs 1 Oyayliee aTOMHOW npoMsitiieHHocTH Pocenu: — CHexuHck, 2004. — C.
84 — 85; Tananaesa I'.B. AcconmaTiBHO-CEMaHTHYECKAsi HEOIXHOPOIHOCTh BOCIPHSTHS HH-
dopMalMu CTyIeHTaMH PHCKOOIMACHBIX NPO(EecCHil U METOJ0JIOTMYeCKUe IOJIXOIbl K ee
¢dopmanuzanun / I'.B. Tananaesa // DneKTpoHHbIE OUOIHOTEKH: MEPCIICKTHBHBIC METOIBI U
TEXHOJIOTUH, 3eKTpoHHble Koswiekuuu / Tp. Jlecsroir Beepoc. Hayu. koHd. «RCDL2008»
(dy6na, Poccms, 7-11 oxr. 2008 r.) — Hybmna: OWSM, 2008. — C. 389-391. —
http://rcd12008 jinr.ru/pdf/389 391 paperd8.pdf
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THBHBIH TOPTPET CTYJEHTOB, M30paBLIMX IIENaroruky cBoeil 6a3oBoOi crienu-
QJIBHOCTBIO.

CriocoOHOCTh K JIOTHYECKOMY MBIIIICHUIO U (OpMUpPOBAaHUIO abCTpakT-
HO-OTCTPaHEHHBIX MPEJICTABICHNUI O CTpaxe MPOJEMOHCTPUPOBAIN YyTh Oosee
YeTBEPTU ONpoLIeHHBIX (28,6 %). CormacHo UX OTBETaM, CTpax — 3TO 3aKOHO-
MepHasi MOJielIb MOBEACHUS JIOJEH B YCIIOBUSAX OMNAcCHOCTH, €CTECTBEHHas CO-
CTaBHas 4acThb CTPaTerMM BBDKHUBAHMSA YEJIOBEKa B KPUTHYECKUX CHTYaLUsX.
OcranbHble pecrionaeHTH (71,4 %) oOHapy XM IpeIMETHBIH CTWIb BOCHPH-
ATUsE ”HQopMaly; U GakT (GOPMUPOBAHUS SIMOLMOHAIBHO-YYBCTBEHHBIX, CEH-
3UTUBHBIX NPEICTABICHUI O CTpaxe, KOTOPBIC HE MO3BOJIAIOT UM (hOpMHPOBATH
a/ICKBATHBIM PUCYHOK JTMYHOTO M OOIIECTBEHHOTI'O MOBEJCHUS B CIIy4ac BO3HHK-
HOBEHHS ONIACHOCTH ISt KM3HU U 310poBbsl. [logasisiomiee OOIBIIMHCTBO CTY-
JICHTOB, TOTOBSILMXCS CTaTh NeJaroraMu B OnmkaiilneMm OynylueMm, Onucaiu
CTpax KaK SMOIMOHATIBHYIO W/WIM (HU3HOIOTHIECKYI0 PEaKINIO, COMPOBOXK-
JIAfOLIYIOCs TIAHUKOM, YTPaToi CIOCOOHOCTH MBICIUTH, BOCIPUHUMATh, OLICHHU-
BaTh W KOHTPOJMPOBATH MPOHCXOIAIINE COObITHS. HarnsaHeiM npuMepoM siB-
JSIETCSl OTBET OJHOTO PECIOHJCHTA, TOTOBAIIETOCS CTaTh TUILIOMHPOBAHHBIM
yauTeIeM, KOTOpOMY B Omrkaiitiee BpeMs OyeT JoBepeHa 3a00Ta 0 IIKOIBHBIX
KoJuleKTHBax. Bot ero oreet: «CTpax — 3T0 crnenuduueckoe COCTOSIHUE Opra-
HU3Ma, IPH KOTOPOM MPUTYILISAIOTCS BCE MBICIUTEIbHbIE IPOLECCHI, U UYeIOBEK
MIOTPY’KaeTCsl B COCTOSHHE HENOHMMaHMs». CleqoBaTeIbHO, a/leKBAaTHBIE IIpel-
CTaBJIEHUS O CTPAaxe M IOJDKHOM IOBEJEHHU B YCIIOBHAX OMACHOCTH 3apErHCT-
PHUPOBaHBl Y MEHBIIMHCTBA OMPOIIEHHBIX CTYAEHTOB-NIEAAaroroB, HEaJeKBaTHbIE
— y OombmuHCcTBa. COOTHOIICHHE MEXTY MEPBBIMU M BTOPHIMH COCTABISET
nponopruio 1 x 2,5. JletanbHblil aHaIU3 OTBETOB PETOHACHTOB Ha MPEJIOKEeH-
HBIE UM CHUTYaIlMOHHBIE 33/1a4M TOKa3all, YTO yAOBIETBOPUTEIBHBIM YPOBHEM
TOTOBHOCTH K OCO3HAHHOMY ITOBEJCHUIO B PUCKOONACHBIX CUTyalUsX (HE MEeHee
75 % mpaBUWIBHBIX pEIICHWH) TUIIMYEH JIMIIb U1 HEe3HAuYUTEIbHOH yacTu Oy-
nyummx nenaroros — 20,6 %. OcTanpHbIE ONPOLIEHHBIE HE IPOJEMOHCTPUPOBA-
JIM HaBBIKOB 0E30I1aCHOTO ITOBE/ICHHSI.

OOHapy>xeHHbIe (aKThl CBHIETEIbCTBYIOT O TOM, YTO OyIyIIne Meaaroru
00J1agal0T HETOCTaTOYHBIM CaMOCOXPAHHUTEIBHBIM, KOMMYHHKATHBHBIM M KOT-
HUTHBHBIM NoTeHIManoM. CnenoBaTenbHO, IPEICTABIEHUS O CTpaXe M HaBBIKU
MOBEJICHUS] B YCIOBHUSX OMNACHOCTH, KOTOpble OHU OyIyT HepenaBaTb CBOUM
yUEHHKaM, Takke OymyT JeUIUTApHEI U HEAOCTaTOYHO 3(PdeKkTUBHBI. YKa3aH-
HBIE 00CTOSATENBCTBA MOOYKIAIOT HAC Y)K€ CETOAHS CTABUTH BOIPOC HE TOJIBKO
0 KOPpEKLMHU MPEJICTaBICHUN O CTpaXxe Yy COBPEMEHHOW IeHepaluu MOJOIBIX
MEearoroB, HO U O COBEPIIEHCTBOBAHUHM METOMOJOTHU MPETOJHECEHUs] MOJIO-
JIOMY IMOKOJICHHIO CBEACHUH 00 HKOJOTMYEeCKOH OIMAacHOCTH U aJIeKBAaTHBIX MO-
JEeTSIX TIOBEJCHHS B OOIIECTBE PUCKA W HEONPEIEICHHOCTH. AJITOPHUTMBI KOM-
MYHUKATHBHOW AaKTUBHOCTHM CTYJIEHTOB HccCienoBaHbl npu nonnepxke PI'HO
(rpanT Ne 08-06-00030a).
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T.E. TutoBeny

Benopycckuii rocy1apCcTBEHHBIH MMearorniecKiii yHUBEPCUTET UMEHU
M. Tanka, r. MuHCK

OBYYEHME CTYJAEHTOB MYJIbTHU-
N UHTEPAUCIUIIVIMHAPHOMY IIOJAXOJAM K PEHIEHHUIO
IKOJOT'MYECKUX ITPOBJEM KAK 3AJIAYA BY3A

Ionasinsromee OOMBIIMHCTBO SKOJIOTHUECKUX MPOOJIEM OTHOCHUTCS K Ka-
TETOPUH MEXIUCIMIUIMHAPHBIX, T.€. IPo0JIeM, pelIeHne KOTOPEIX He OyneT 3¢-
(PEeKTUBHBIM, €CIIM OHO OCYIIECTBIIACTCS B PAMKax TOJIBKO OJTHOM M3 JTUCIHUILINH.
B peanbHOW jxe IpakTHKE NPOQPECCHOHAILHOrO 00pa30BaHUs CIELHAINCTOB
9KOJIOTHYECKOTO MPOGIMIIA MEKANCIUIUIMHAPHBIN acIeKT WX NPodecCHOHANb-
HOW JIeATEIBHOCTH 3a4acTyI0 UTHOPHPYETCA, YTO NMPUBOAUT K 3ayKEHHOMY BH-
JICHUIO TIPHYUH HEONaronpUsTHOW AKONOTHYECKOH cuTyaruu. BoccTaHoBneHne
XOJINCTHYECKOTO (IIEJIOCTHOTO) BHICHHSA AKOJOTMYECKOM MpobieMbl Tpebdyer
aHaJM3a He TOJIBKO €€ BHEIIHNX «CHMIITOMOBY», HO M COI[MAJIbHBIX, YKOHOMHUYe-
CKHX, TOJHMTHYECKUX, KYJIbTYPHBIX M 3THYECKHX (haKTOPOB, B3anMojeiicTBHE
KOTOPBIX B €AMHUIy BPEMCHM ITOPOXKIAeT T€ WIN HHBIEC SBICHUS B OKPYXKaro-
el cpene.

AHanM3 CIOXKHMBLIErOCs MEJarornyeckoro OmbITa OOYYeHHS DPEIICHUIO
9KOJIOTMYECKUX TIPOOJIEM O3BOJISIET BEIABUTH YETHIPE METOANYECKHX MOAXO0/a,
KaXIbli M3 KOTOpHIX 0ONamaeT pasHbIM 00pa30BaTENbHBIM IOTEHIHAIOM B
(hOopMHPOBAaHHN XOJIMCTUIECKOTO BHICHNUS JaHHBIX IpobieM. Hanmensmmm 06-
Pa30BaTEIBHBIM ITOTEHINATIOM 00JIa1aeT Y3KOAUCIUIIMHAPHBIHN TTOIXO0, B PaM-
Kax KOTOpPOTrO MPUYMHBI SKOJIOTHUYECKON MpoOIeMbl aHATU3UPYIOTCS B paMKax
JIUIIB SKOJIOTHYECKOM MIIM €CTeCTBEHHO-HAYYHBIX AUCIIUILINH.

B pamkax MyJIbTHANCIMIUIMHAPHOTO ITOXONA PEIICHHE SKOJIOTHYEeCKOi
TIPOOJIEMBI JIETTUTCS Ha acTeKThl ((haKTopshl), KKABIH U3 KOTOPHIX aHAIH3UPYeT-
sl CBOEH MUCIUIIIMHON (3KOHOMUKOM, connonorueil, Kyasryposuorueit). Taxum
00pa3oM, CTYAEHTHI y4aTCs pelaTh SKOJIOTHYECKYI0 IPOOIEMY «I10 KyCOUKam»,
KOTOpBIE CKJIAJBIBAIOTCS B OOIIYI0 KapTHHY. JJOCTOMHCTBOM MYJIbTHIMCIHUILIN-
HApHOTO MOJAX0/Aa K OOyUeHMIO BBICTYMAeT NMPEONOJCHHE OJAHOCTOPOHHOCTU B
BUCHUH (DaKTOPOB BO3ZHUKILECH IKOJIOrMYECKOM MpoOJIeMBl, OTHAKO MEXaHUYe-
CKO€ «CYyMMHPOBaHME» 3HAHUHM M3 Pa3HBIX IUCLHIUIMH HE BCErja NPUBOIHUT K
MIPHUHATHIO Pa3yMHOTO PELIEHUS B CUIy HECOBIACHUS, HECOTTIACOBAHUS 1IEHHO-
CTeH, JeXalIUX B OCHOBE CAMOCTOATENBHBIX TUCLUIUIMH — aKCHOJIOTMYECKOTO
KOH(IUKTAa (HampuMep, MeXAYy 3KOHOMHUYECKOH BBITOAOM M 3KOJIOTHMYECKOil
0€30I1aCHOCTBIO).

VHTepancunmiMHapHbIi MOAX0/ HalEJUBAaeT CTYIEHTOB Ha IMOHWCK 00-
IIUX LEHHOCTHBIX MMIEPATUBOB JUI BCEX AUCLUILIIMH MPU PEIIeHHH IKOJIOTHU-
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YecKOl MpoOJIeMbl, KOTOPBIE TTO3BOJISIIOT HE TOJIBKO COBMEIIATh, HO U WHTETPHU-
pOBaTh pa3IMuHbIEe PAKypPChl BUICHUS OAHON U TOM K€ MPOOIEMBI.

OmBIT penieHns YKOJIOTHIECKUX NMPOoOeM B KOHTEKCTE JaHHBIX MOJXO0I0B
¢dopmupyercs He cpa3y. K cucreme NpuHOMIIOB OpraHU3alMd U MOHUTOPHHIA
MEKIUCIUILIMHAPHOTO JHAJora, KOTOPHIM MBI IIOCYHTAIH HYXXHBIM OOYYHTbH
CTYAEHTOB, OTHOCATCS CIEAyIOIIHUE:

o [IpuHINT HAXOXKICHUS [IEHHOCTHOTO MIPUOPHUTETA: JaXKe €CIH PeIIeHHe
IPpoOJIEMBI BBICTYIIAET HE B MOJIB3Y MPOPECCHOHAIBHBIX HHTEPECOB, OHO JIOJIK-
HO OTCTauBAaThCs, €CIM OTPaXKaeT LIEHHOCTHBIN NPUOPUTET C MO3ULUU aHTPOIO-
9KCHEPTU3bI (KPUTEPHEB YCTONYNBOCTH COILIMATBHOTO Pa3BUTHUS U YEIOBEUECKO-
ro Oinara).

o [IpuHIMI M30BITOYHOCTH OINHMCAHMA: AETAIM U (PAKThl HAOIH0JaeMOro
(eHOMEHa, KOTOpbIE C Y3KONpO(eCCHOHAIBHONW TOYKH 3PEHMsI KaXyTCsl Hecy-
IIECTBEHHBIMH, TOJDKHBI IPUCYTCTBOBATh MPH €r0 ONUCAHUH, IIOCKOIBKY MOTYT
OKa3aThCsl BAXKHBIMH JJIsI IOHUMaHUS (DEHOMEHA NPENCTaBUTEISIMU JPYTHX OT-
pacieii u BHecTH BKJIaja B oOlee MoOHMMaHue npooiemsl. Kpome Toro, naHHbIe
JIETalI MOTYT CHI'PaTh PEIIAIOLIYIO POJIb B CHATHH KOH()INKTa MEX/TY JIHCIHII-
JMHAMH B PEIICHHH NPOOJIEMBI, TaK KaK OJHA CTOPOHA CMOXET IMPUHATH MEPHI
10 yCTpaHEHHIO MPOOJIEMBI, KOTOpEIE HE TPeOYyIOT YCTYNOK CO CTOPOHBI JApY-
TOM.

e [IpuHIUN 5KOJIOTUU JNEHCTBUS: y4eT KOCBEHHBIX BIUSHMNA IPUHSATOrO
pemIeHNs Ha N3MEHSIEeMBIIf 00BEKT B CHIIy BO3IEHCTBHSA 3TOTO PEHICHUS Ha 00b-
€KTbl, C HUM (M3MEHsEMbIM OOBEKTOM) B3aUMOJICHCTBYIOLIHE.

e [IpuHnuN cTpaTernueckoil BBHINOJbI: MPOrHO3UPOBAHUE TOTO, MOATBEP-
JUT JH TIPUHATOE pelIeHHe OJIaroTBOPHBIA 3¢ ¢EeKT B JOITOBPEMEHHON mep-
CIIEKTHBE C y4eToM (pakTopa aKKyMyJIIIUH MOOOYHBIX 3P (EeKTOB HA MPOTSHKE-
HUM HECKOJIBKHUX MOKOJIEHUH.

DopMUPOBAHUE FTUKU MEXAUCHUIUINHAPHOTO COTPYJHUYECTBA M OIBITA
peIIeHNS MEeXANCIMIUIMHAPHBIX YKOJOTHYECKUX MPOOIEeM 3aBHUCHUT OT CTEIIEHH
IIPUYACTHOCTH CTYJICHTa K PELICHHIO NMPOOJIeM AaHHOTO XapaKTepa B PEaIbHOM
OKpY’KEHHH — By3e, IlIKoJIe, paifone. [IpnoOpeTeHne Takoro ombITa Onocpeayer-
csi (hopMaMu: TIPOBEICHHE UHTEPBBIO C MPEICTABUTENIMH APYTUX CIEHaTbHO-
cTeil 1Mo mpodiaeMaM 3KOJIOTruH, pa3paboTKa MPOEKTOB 110 PELICHHUIO MPOOIEMBI
JIOKaJBHOTO MacmiTaba ¢ ux myonukarueit 8 CMU.

Oco3HaHMe CTyAE€HTaMH PO MEXIUCHUILUIMHAPHOTO COTPYAHUYECTBA B
PEIICHUN YKOJIOTUIECKUX MPOOIIEM, XOINCTUIECKOE BUICHNE MU B3aWMOBIIHS-
HUSI 5KOHOMHUYECKHX, COLIMOKYJIBTYPHBIX X COOCTBEHHO (DPM3MKO-OMOIOTMUECKHX
(akTOpOB pa3BUTHS OHOCHEPHI CITYKUT HEOOXOANMOI KOTHUTHBHO-IIEHHOCTHON
OCHOBO# ocyIiecTBIeHHsT 3(P(eKTHBHON NMPO(HEeCcCHOHATBHON AESTENFHOCTH B
cdepe MPUPOAOIIOIE30BAHNS, 3AIIATH OKPYIKAIOIIEH CPeIIbI.
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T.B. ®easieBa
I'OY BIIO «OpnoBckuii rocyIapcTBEHHBIH YHUBEPCUTETY

®OPMHUPOBAHUE YKOJOTMYECKOM KYJIbTYPbI CTYJIEHTOB
B MNPOLHECCE NPENNOJABAHUA KYPCA
«PETHOHAJIBHAS 3003KOJIOIAs»

CeroJHsi Kak HUKOI'/Ia NIepe]] YeI0BEYEeCTBOM CTOMT BOIIPOC O HEOOXOIHU-
MOCTH H3MEHEHMs CBOETO OTHOICHHUS K Mpupoje. 3ajada By30B B HACTOSILEE
BPEMsI COCTOUT HE TOJIBKO B TOM, YTOOBI c(hOPMUPOBATH ONPEIEICHHBIH 00BEM
3HaHUH, HO U CIIOCOOCTBOBATH NPUOOPETCHUIO CTYJICHTAMH HAaBBIKOB CaMOCTOSI-
TEJILHOI0 HAyYHOTO aHAJIN3a SBJIEHUH IIPUPOJIbI, OCMBICIICHUIO B3aUMOACHCTBHSA
o0recTBa M MPUPOJIBL.

TexHuuecknii mporpecc kKak clIeCTBIE HAyYHO-TEXHUYECKOH PEBOIIIOLUH
BBIJIBUTaeT B Ka4eCTBE OJHON M3 BAXHEHIIMX MPHPOAOOXPAHHBIX 3a/ad IIPO-
65eMy «ypaBHOBEIINBAHMSD) PE3yIbTaTOB AHTPOIIOTCHHOTO BO3JCHCTBHS HA OK-
pyxatomryio cpexy. CoOogeHHe 3TOro yCIOBUS — €IUHCTBEHHBINH CIIOCO0O BBI-
KMBAHUSA JUIS YEJIOBEUECTBA.

Peanuzarysi OCHOBHBIX HPHHIMIIOB YCTOHYMBOTO Pa3BUTHS [IUBUIIN3ALIUH
B COBPEMEHHBIX YCJIOBHSIX BO3MOXKHA MPH HATWYHH HE TOJIBKO COOTBETCTBYIO-
meit “HGOPMAIMU O COCTOSHHU CPEbl OOWTAaHWA B OTBET Ha aHTPOIIOTCHHOE
BO3JICHCTBHE, HO M CHOPMHUPOBAHHOCTH y HACEJICHUS SKOJIOTUYECKOH KyJIbTYpPBHI.
Henb3sg ocyImecTBUThH Mepexo] K yCTOWYHBOMY Pa3BUTHIO, COXPAHSS CIOXKUB-
IIMECs] CTEPEOTHITHl MBIIUICHI. DKOJIOTHYecKash KylIbTypa BEIpaXKaeT XapakTep
U Ka4yeCTBEHHBIH YPOBEHb OTHOIICHHWI Mexmy oOmecTBoM M mpupopoi. OHa
NPOSIBJISETCS. B CHCTEME JYyXOBHBIX LIEHHOCTEH, BO BCEX BUAAX M pe3ylbTaTax
YeJIOBEYEeCKOW HEATeNbHOCTH, CBS3aHHBIX C IO3HAHMEM M IIpeoOpa3oBaHUEM
MPUPOIBL.

HarnpaBieHHOCTD HBIHEIIHMX WHHOBALMOHHBIX HPOLECCOB MMEET CIICIHU-
¢udeckyo ocobeHHOCTh. OHa 3aKIOYaeTcss B MPeoOpa3oBaHUU MPEXIE BCETO
XapaxTepa oO0ydeHHs, KOTOPBIH N3 TACCHBHOTI'O U CO3EPIATEIFHOTO IIOCTEEHHO
IpeBpaliaeTcs B aKTUBHBIN U CO3UAATENbHbIN. Biusnue TeHaeHnnit, akTHBHU3H-
pyloIMx y4eOHBIH mHpolecc, CKa3aloch W Ha MHCTPYMEHTAJIBHO 3HAYMMBIX
CBONCTBAxX: CofepkaHUU OOY4YEeHUS U CIOCO0ax ero OpraHu3allM U Nepefadu
CTyJICHTaM.

Kypc «PernonanbHast 3003K0JIOTHS) SIBISCTCS OXHUM M3 KypCOB, YHTae-
MBIX Ha Kadeape 30070THH I CTYJIEHTOB 3 Kypca (akyiIbTeTa eCTeCTBEHHBIX
HayK II0 CHEIUAIbHOCTH «bBHONOTHS» C MONOMHHUTENBHONH CHENHATbHOCTHIO
«Xumust» OpIIOBCKOTO TOCYIapCTBEHHOTO yHHBepcuTeTa. OH JaeT CTyleHTaM
Kak OyIyIuM CHEeIUaINCTaM-0HOoJIoTaM 1 YYUTEIIM OHOJIOTHH B CPEIHEH MIKO-
Je 3HaHMA O KUBOTHOM Mupe OpiioBckoil 00macTu: yCIOBHSX €ro oOuUTaHus,
ncropuu GopMupoBaHus (GayHEI, ee BUJOBOM COCTaBe, pecypcax, Xapakrepe 1
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CTENEeHH XO35ICTBEHHOr0 UCIMOIb30BAHUS B MPOIIIOM M B COBPEMEHHBIX yCIO-
BUAX, IOTCHLUAIBHBIX BO3MOKHOCTSX, BPEIHBIX AJIS 4EIOBEKA KUBOTHBIX, pe-
TYJSAIUM UX YUCICHHOCTH, PAllMOHAIBHOM UCIIOIb30BAHUU M OXPAHE JKUBOTHO-
ro MHpa.

JlaHHBII Kypc OCHOBBIBAaeTCA Ha HAIMYMM Y OOy4YalOIIMXCs ONpeAeieH-
HBIX TEOPETHYECKUX M MPAKTUUECKUX 3HAHMUN IO 300JI0TUH, MPUOOPETEHHBIX
UMM B JIEKUOHHBIX Kypcax M Ha MPAKTUYECKHUX 3aHATHAX IO 300JI0THH Oecro-
3BOHOYHBIX M IIO3BOHOYHBIX, Ha Yy4eOHOIl M NPOHM3BOACTBEHHOW IPAaKTHKaX,
Apyrux 3aHsaTusx. Ilo okoHuaHHMU Kypca CTyAEHT JOJKEH UMETh HaBBIKH OHO-
JIOTUYECKOHU AMAarHOCTUKHU OKPYKAIOLIEH Cpelbl, BIafeTh METOIUKON KOJIUYECT-
BEHHBIX Y4E€TOB, METOUKON HCCIEA0BAHNS )KUBOTHBIX B IIPHPOIE.

B pamkax xypca «PernoHanbHas 3009K0JI0THs» MPOBOJUTCSA KaK MHANBU-
JyanbHasl, TaK ¥ IPYyNIIOBas UCCIEN0BATEIbCKAS IEATEIIHOCTD 110 IPUKIIAIHON
peTHoHANBHOM, MPOOJIeMHON TeMaTHKe, HAIIpUMeEp, 110 M3YYCHHIO W OIHMCAHUIO
TIPUPOJHBIX PECYPCOB POJHOTO Kpasi; BUIOBOTO COCTaBa (hayHBI; COCTABICHHIO
KaJacTpa U MHBEHTApU3aLUK MaMATHUKOB NPUPOIbI; H3YUEHUIO PEAKHUX U UCUe-
3aI0IUX BUJOB KUBOTHBIX U PACTEHUH; OLIEHKE COCTOSHUS OKPYKaIOUIeH Cpe/ibl
U ONPEAETICHUIO O y4acTHsl OTAENBHBIX HCTOYHUKOB B €€ 3arps3HEHHH; CO-
CTaBJICHHUIO MPOTHO3a BIMSHHSA aHTPOIIOTCHHBIX ()aKTOPOB Ha 3KOCHUCTEMBI H
3/10pOBbE JIFOJIEH.

Bonbiroe BocnuTaTenbHOE 3HaUEHUE UMEET YMOLIMOHAIBHOE BO3ACHCTBUE
9KOJIOTHYECKOTO dKCIIEpUMeHTa. VccaenoBaTenbekuii 3KCIEpUMEHT BO30y K a-
€T y CTYJICHTOB MHTEPEC K PELICHHIO SKOJIOTHYECKUX MPOOIeM U B 0COOCHHOCTH
K U3y4YEHHUIO NMPOOJIEeM CBOEH MECTHOCTH, BBI3BIBAET UYBCTBO YIOBIETBOPEHUS
MTOJIyYEHHBIMH Pe3yJIbTaTaMH; BO3HMKAET YyBCTBO CONMPHUYACTHOCTH K CyIbOe
TIPUPOIHBIX OOBEKTOB, OCO3HAHME 3HAYNMOCTH MPaKTUIECKOI MOMOIIH IIPHPO-
Jle POAHOro Kpas. B npouecce Takoil 1eATEIBHOCTU CTYEHTHI y4aTCs HaXOIUThb
BO3MO>KHOCTH, ITO3BOJIAIOLINE PEaIU30BATh CBOU 3HAHUSA, YMEHUS U HABBIKU B
pemIeHne peasbHBIX KOIOTHIECKUX POOIIeM.

Hcnonb3oBaHue akKTUBHBIX ()OPM HKOIOTHYECKOT0 00pa30BaHMs U B Iep-
BYIO O4epeJb UCCIIE0BATENbCKON NEATEIbHOCTH, CBA3aHHOM C HENOCPEICTBEH-
HBIM OOIIIEHHEM C IIPUPOIOH, CIOCOOCTBYET MOIYIECHHUIO Y CTYJCHTOB MMPOYHBIX
9KOJIOTHYECKUX 3HAHUH ¥ MPEBPALIECHUIO HX B MUPOBO33pEHHE.

JIutepatypa

1. Buosornueckuii KOHTPOJIb OKpYIKaroLIeil cpe/ibl: OMOMHAUKALMS U OHOTECTHPOBa-
HHUe: yueb. mocobue asst CTyAeHTOB BhicilL yueb. 3aBenenuii / O.I1. Menexosa, E.J. Eroposa,
T.U. EBceesa u ap.; nox pex. O.I1. Menexosoii u E.1. Eroposoii. — M.: «Akagemus», 2007. —
288 c.

2. HIKONBHBIN SKOJOTMYECKUH MOHHTOPHHI: y4eOHO-METOIMYecKoe Mmocodue / moj
pen. T.A. Ammxmunoit. — M.: A'AP, 2000.
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A. A. XBocTOB

WHctutyT connansHoro obpasosanus (pumman) Poccuiickoro
roCyIapCTBEHHOTO COLMANBHOIO YHUBEpCHTETa, I'. CapaToB

3KOJIOTUYECKAS 9TUKA KAK YUEBHBIA IIPEJIMET

Kak mmpoko H3BECTHO, B COBPEMEHHOM MHpE IBE OCIBI — SKOHOMHKA U
skonorus. O MepBoi U3 HUX B CBETE MUPOBOTO (PMHAHCOBOTO KPU3HKCA, TOCTUT-
1IEr0 MHOTHE CTPAHBI IIAHETHI, MbI HACIBIIIAHBI JOBOJIBHO MOAPOOHO. O0 3TOM
TOBOPST IO TENIEBUICHHUIO U pajiio, MAIIYT B nedaTw ¥ B MHTepHETe. Ho uTO Ka-
CaeTcs YKOJOTMICCKUX MPOOIIEM, TO OHU MOCTOSHHO HAXOIATCS B TCHH OCTallb-
HBIX TJI00ANBHBIX MPOOIeM COBpeMEHHOCTH. Y 3TO He MOXKET He BBI3BIBATH Tpe-
BOTY 3IIPaBOMBICIISINEH YacTH HaceNeHHs, K KOTOPOH MOXKHO C YBEPEHHOCTBHIO
OTHECTH pabOTHHKOB c(epbl 00pa3OBaHMS.

B Hacrosimiee BpeMs B BBICIIECH IIKOJIC MPOUCXOIAT KapIUHAIBHBIC Iepe-
MEHBI, B TOM YHCJIC BBOISITCS HOBBIC aKTyalbHbIC ydeOHBIC MUCIUILIMHBL HO
CpeIu HUX, K COXAJICHHIO, PSIKO MOXXHO BCTPETHTh TaKOH yUeOHBIN TpeaMeT
KaK «JKoJlorHdecKas 3THKa». A MeKAy TeM NaHHas TUCIHUILINHA He oMernana
OBl COBPEMCHHBIM CTYICHTaM Pa3HBIX PETHOHOB U MHOTHX CIICI[UATBHOCTEH JUIst
O3HAKOMJICHHS C STHYCCKUMH MPUHIMIIAMH M MPABUJIAMH OTHOIICHHUS K IPHPO-
ne. Benp He cekper, 9TO HeMasas 9acTh HBIHEITHEH MOJIONIEKH, MSATKO TOBOPS,
HE 0YEHBb OEPEeKITMBO OTHOCHUTCS K OKpYXKaroUIel mpupoe (HalmpuMep, OCTaBIIs-
eT mocie ce0s B Mmapkax, CKBepax, jecax, IUIShKaxX W JauHbIX MacCHBaX MHOTO
Mycopa).

UYToOBl YMEHBIIUTH KOJIHYIECTBO IKOJIOTHIECKH HETPAaMOTHOW MOJIONIEKH,
B POCCHHCKHX By3aX HEOOXOIMMO, HAYMHAS C MEPBOrO Kypca, BBECTH «DKOJIO-
THYECKYIO ATHKY» (MOKHO JJIsl Havaja Jaxe B Buje QaxynbTatuBa). K Tomy ke
MPETIOIaBaTh ATy JUCIUIUINHY JOJDKEH 3aUHTEPECOBAHHBIN B TAaHHOH Mpobieme
YENIOBEK, ¥ KOTOPOTO K ATOMY «JICKHT Iymia». TONBKO TaKOH HpernomaBaTelb
croco0eH TIOHECTH CyTh MpeaMeTa 0 CTyACHYECKOW ayautopuu. MHave ciox-
HO OyZeT 3amHTepecoBaTh MOJpacTaloliee MOKOJICHUE B TI00OBU K IPUPOJE, ECITN
ellle U B ITKOJBHBIC TOABI STOMY HE YICISUIOCh OKHOTO BHUMAaHHS.

Hemnoxoit ombiT B pa3paboTke MAaHHOW MUCHUILUIMHBI UMEETCS y HAIIUX
YKpauHCKHX KoJuter. B wactHocTH, Y KHEBCKOro 3K0JI0T0-KyJIbTYPHOTO IIEHTpa
€CTb JOBOJBHO OOIIMPHEIA CIIFCOK HAyJHOH JTUTEPATYPHI 10 TaHHOH mpodiema-
THKE M CBOM COOCTBEHHBIC IMporpamMMel o0ydeHns. OHH paccMaTpUBAIOT HCTO-
PHIO DKOJOTUYECKOH 3TUKH, IIEHHOCTH IPHPOIBI, TPUPOTOOXPAHHYIO ICTETHKY,
3aMmoBeAHOE JIENI0, ABMKEHUE 32 0CBOOOXKIEHUE KUBOTHBIX U JApyrue Tembl. Ha
HAIl B3TJIAI, HAO TIEPCHATH WX OIBIT HA HAIly POCCHHCKYIO IIOYBY, IIpeIBapH-
TEJIFHO cOOpaB JaHHBIC ¥ MO IPYTUM CTpaHaM M KOHTHHEHTaM, YTOOBI IIHPOKO
YBHJIETh 110 KAKOMY HAINpPaBJCHUIO ceifuac pa3BUBACTCS HKOJOTMYECKAs STHKA B
COBpPEMEHHOM MHpe. B mporiecce mpenomaBaHus 3TOro mpenMera HeoOXOauMo
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UCIIOJIb30BaTh W HAIVIAAHBIA MaTepual — IUIakaThl, (OTO W BHAEOMATEpHaIb,
4yT0o0Bl O0JIee JAOXOMYMBO IOHECTH JO CTYJICHTOB 3KOJIOIMYECKUe MPOoOIeMBI
XXI Bexka.

Ha cemunapckue 3aHATHS MOXHO OBUIO OBl IIPUTJIALIATH NPEACTaBUTEICH
HETIPaBUTEILCTBEHHBIX HKOJOTHYECKUX OpraHU3aliid U JBIKCHUH, YTOOBI OHH
JIeIIIUCh CBOUM OOTaThIM MPAKTUYECKUM OIBITOM U, TEM CaMbIM, MPHUBICKAIN
K CBOEH paboTe cTyAeHTOB. Benp, HaBepHsKa, Cpeu y4aIluxcst HalmLyTcs 100-
POBOJIBIBI, KOTOPBIE OyXyT IPHHUMATh AKTHBHOE y4acTHE B MOCAJKE IEPEBHEB,
yOOpKe TeppUTOpUHU, KOPMIICHUU OE3OMHBIX JKUBOTHBIX, PacKieike KOIOIU-
YECKHUX JTUCTOBOK H T. J.

OHn ke, KCTaTH, MOTJIM OBl PacHpOCTPAHATH 3HAHHA O MPaBax MPUPOIBI
Ha OeckpaifHux mpocropax MHTepHeTa, CO31aB COOTBETCTBYIOIINE CalThl. Tak-
e BUAUTCS MEePCINEeKTUBHBIM HAlpaBICHUEM HCIOIb30BAHUE MHOTOUUCICHHBIX
couuanbHbIX ceredl B HTepHeTe. MIMeroTes B BUy Takue IOIYJISIPHBIE y Hace-
nenmst caiitsl kak OJJTHOKJIACCHUKHY, B KOHTAKTE, MO MHP u npy-
r'He, B KOTOPBIX MOXKHO OBUIO OBl a0COIOTHO OECIIATHO CO3JaBaTh CBOM IPYII-
Bl C 9KOJIOTHYECKUM YKJIOHOM U NPHBJIEKATh B HUX KaK MOXKHO OOJbIIee 9nCIIo
YYacTHUKOB. TaM Jronu ydacTBOBaiM OBl B 0OCYXKICHUAX Ha (opyMax, Ipe/ia-
raayd CBOM KPEaTHBHBIE HJIEH, AEIMIHCh ONBITOM CBOETO PErHOHA, IaBallk
CCBUIKM Ha 3KOJIOTHYEeCKHe caliThl U MHoroe apyroe. K cioBy ckasare, Takue
VHTEpHeT-TpyNIIBl yKe TMOSBIAIOTCS B COI[MAIBHBIX CETAX, HO UX TOKa, K COXa-
JICHUIO, KaTaCTPO(UUECKH HE XBaTaeT.

A Jryumie Bcero ObI0 ObI OPraHW30BaTh BO MHOTHX BY3aX SKOJIOTHUECKHE
KPYXKH, 4ICHbl KOTOPBIX 3aHUMAJNCh OBl NMPOCBETUTEIBCKOI 3KOIOTHUYECKOit
JIeSITEIBHOCTBIO B CTyJeHUYECKOH cpene. OHM MOTIH OBl IPOBOIUTH €KETOTHBIC
KOH()EPEeHINH, CIETHl MOJIOABIX JKOJOTOB, JIETHUE SKOJOTHUYECKUE JIareps Ha
MIPUPOJE, BEITyCKaIH Obl CBOIO COOCTBEHHYIO I'a3eTy WM OIOJUICTEeHb, Y4acTBO-
BaJIM B PA3IMYHBIX KOHKYPCaX M OMUMIINA/AX, MICAIN 3aBKU Ha TPAHTHI, Cpel-
CTBa OT KOTOPBIX MOIJIM TOMTH Ha OCYIIECTBICHHE KaKUX-THO0O KOHKPETHBIX
LENIEBBIX YKOJOTMYECKUX NMPOEKTOB. IlycTh cymmbl Oblmu OBl HEOONbBIIME, HO
caMoe IJIaBHO€ — 3TO HaOpaThCs OMBITa B HAIMCAHUM 3asSBOK HA TPAHTHI, U OH
o0s13aTeTbHO MPUroAuTCs B OyaymmeM. Uepes Takue Kpy>KKH (CEKIIH) MOTIIO ObI
IPOMTH HE OJHO TIOKOJNEHHE CTYIEHTOB, KOTOpBIE IIONyY€HHBIE OSTHKO-
9KOJIOTMYECKHE 3HAHUs BIOCIEICTBUU MIPUMEHAIH Obl B CBOeil TpynoBoil u ce-
MEHHOMU KU3HHU.

Ho Bce BrImenepeuncieHHoe — B uieane. A B pealbHON XKHM3HU Ha 3TO,
KaK BCETZa, He XBaTaeT SHTy3Ha3Ma, OpraHU3aTOPCKHX CIIOCOOHOCTEH, MaTepH-
aJIBHBIX CPEJCTB U, cCaMoe TJIaBHOE, BOJIU PyKOBOAUTENEH BY30B U UX MOApa3e-
JieHn#. BBIX0 BUIUTCSA JIUIIB B TOM, YTOOBI 3aMHTEPECOBAHHBIE MTPENOJaBaTeNIN
CaMM BBIXOJWIN C MHMLIMATHBOW Ha PyKOBOACTBO M U Hayaja MPOABUTAIH
UACI0 BBEACHUS B MporpaMMy oOyueHHs «ODKOIOTHYECKOH ITUKHM». A MOTOM
y’K€ MOYKHO OBbLIO OBI MOJYyMaTh U 00 YKOJIOTMYECKOM KPYXKKe, €CIIH HailryTcs
TaKHe YHTY3HACTHI-TIPETIOIaBaTeNNn 1 HeOobIIas MaTepraibHas 0asza.

331



AN. uxkyH
Bpecrckmii rocympapctBenssiii yausepcureT uM. A.C. ITymxkuna

9KOJOI'MYECKHUE OPUEHTALIUU CTYJAEHTOB
B YCJIOBHUAX IMTPOMBIIIVIEHHOT'O 'OPOJA

Ha Bompoc aHKeTHI 00 YpoBHE 03a009EHHOCTH CTYJICHTOB OPECTCKUX BY-
30B COCTOSIHUEM OKpY>KaroIei cpempl, 45,5% pecroHIeHTOB TOATBEPIUIN: «J1a,
oueHb 03aboueH». Eme 49,2% oOTBeTHIM, YTO «HMHOIZA BBI3BIBAET TPEBOTYY.
Tomnbko 0,8% pecroHAEHTOB OTHECIUCH K AKOJOTHYECKAM IpoliieMaM paBHO-
nymrHo. Eme 4,5% 3aTpyIHSAIHNCE OMpeIeTICHHO BEIPa3HTh CBOES MHEHHE IO ITOM
mnpobaeme. (MccnenoBaHus NpOBOAMINCH aBTOPOM B PaMKaX YHUBEPCHTETCKOI
COITMOJIOTHYECKON JTab0paTOPHH).

B uncie Hambomnee cepbe3HBIX HKOJOTHUYSCKUX MpOoOIIeM, HOCSIINX BCe-
IUTAaHETAPHBIA XapaKTep, CTYJACHTHI Yallle Ha3bIBaIH CIICAYIOIIUE:

- o6anbHOE MOTETUICHHE, TAPHUKOBBIN 2P ekt — 27,3%;

- 3arpsi3HeHue aTMocdepsl — 25,8%;

- paspylieHue 030H0BOro cios — 23,5%;

- 3arpsi3HEHHE BOJHBIX pecypcoB — 15,2%;

- BEIpyOKa necos — 11,4%;

- 3arpsi3HeHre MUpoBoro okeana — 10,6%.

OOpamraer Ha ce0s BHUMaHHE 3HAYHTEIFHOE KOJIHUYECTBO HEOIPEICIICH-
HBIX OTBETOB, THIIA «3aTPYAHSIIOCH OTBETUTHY, «HE 3HAI0» MM BOOOIE OTKA30B
OT KOHKPETHOT'O OTBETa Ha TMOCTABJICHHBIA BOMPOC. TaKkOBBIX B 00IIEH cymMme
12,9% ot obmiero ymcia ONMPOMICHHBIX, MPHYEM HX KOJIHMYECTBO COKPAIIaeTCs
Ha cTapmux Kypcax. Tak, Ha BTOPOM Kypce ObLI0 BbIABIEHO 27,9% momoOHBIX
OTBETOB, Ha TpeTbeM — 9,5%, Ha YeTBEpPTOM BCero TONbKO 2,1%. OueBUAHO, U4TO
yrIyOJIeHne SKOJOTHYECKUX 3HAHWK B IIporecce ydeOBl B By3e [enaeT Ooiee
YETKUM IMPEICTABICHUE CTYICHTOB 00 STHX MPoOIeMax.

Cpenun Hanbonee OCTPBHIX IKOJOTMUYECKUX HpobieM bemapycu cTyneHTHI
gare Ha3bIBaJIN:

- mocaencteus apapun Ha YADC (pagmanus) — 38,6%;

- MOCJIEACTBUS Meropanuu (ocymenue 6010t) — 15,2%;

- 3arpsA3HEHKE BO3AYIIHON cpensl — 11,4%;

- 3arpsI3HEHNE BOIHBIX pecypcoB — 9,1%;

- mpo0JieMa yTHiIn3anuy 0TXon0B — 7,6%.

Mmuorue pecrionneHTs (16,7%) He namum 4eTKoro OTBETa Ha MOCTaBIIEH-
HBII BOTIPOC, B TOM YHCJIEe: BTOPOKYPCHUKH — 32,6%, TpeTbeKypcHUKH — 11,2%,
CTYZACHTHI YeTBEPTOTO Kypca — 6,4%. DTOT (akT TakKe MOKHO CUNTATh TIOKa3a-
TeJIeM Pe3yIbTaTHBHOCTH SKOJIOTHYECKOT0 00pa3oBaHuUs B By3e.

B nmepeuHe OCHOBHBIX HMpUYMH A OECIOKOWCTBA HA MEPBOM MECTE Ha-
3BaHO KauecTBO MHUTHEBOH BoAsl (71,2%). OOpammaioT CTyAeHTH BHUMaHHE Ha
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3arpsi3HeHHe BO3AyMHOW cpenbl (61,4%) M 4YUCTOTY MHPOLYKTOB HUTAHUS
(52,3%). BbI3pIBAlOT TPEBOTY: HMCUYE3HOBEHHE BUIOB PACTEHHH U >KUBOTHBIX
(46,2%); mym, m3mydenus, paguanus (42,4%); nsmenenune ximMmata (40,2%).
IeneTndyeckn MoIUQHUIIMPOBAHHBIE TPOAYKTHI OecrmokosAT 17,4% OmpomeHHBIX
cryaeHToB. Eme 12,1% 03a004eHBI 3KOJIOTUYECKUM COCTOSHHEM IT0YB.

UYro ke KacaeTcss UCTOYHUKOB MH(POPMALUK 00 IKOIOTHYECKUX (TIPpUpo-
JOOXPaHHBIX) MPOOIEeMax, Ha IEPBOM MECTE CTYJCHTHI OTMETHIIN TEIEBHICHUC
(75,0%). Ha BTOpOM — yueOHbIe 3aHsTHs B By3e (62,1%). Ha TpeTbem — razersl,
xypHansl (53,8%), Ha ueTBepTOM — paguonepenauu (10,6%), Ha msToM — Apy-
3bs1, 3HaKOMEBIE (9,1%). ToNbKO Ha IIECTOM MeCTe Ha3BaHBI MPEACTABUTENHU TOC-
yapexaeHui (6,1%). Jpyrue nCTOYHUKN HHPOPMAIIH MaJIOTOTY IIPHBI.

B mepBylo odepenp CTyAEHTOB HMHTEPECYET COCTOSIHHE BO3IyXa, aTMO-
chepsl (68,9%) u umcrora BOIBI, MOYBBI (66,7%). XoTenu OBl PECIOHICHTHI
TaKXe PEryJsIpHO MOIy9aTh HHPOPMAIIO 00 YpOBHE PagHaIliOHHOTO 3apa)e-
HUS OKpy>Karoreit cpenst (55,3%).

BecrokosT cTyIeHTOB 3arps3HEHHE OKPYXKAIOIIEH cpeabl XUMHYECKHMHU
coequaenusMu (33,3%), cokpanieHne OMOIOTHYECKOTO pa3HOOOpasus B )KUBOT-
HOM U pacTuTensHOM Mupe (29,5%) u psn apyrux Bompocos. Kpome 3toro, Mo-
JIOAEXKb UCIIBITBIBACT JeUINT HHPOPMALIMK O IPUHAMAEMBIX Mepax Mo OXpaHe
npupoHoii cpensl (30,3%).

Xorenu OBl PeCHOHAEHTHI O0Jiee aKTHBHO Y4acTBOBaTh B MPHPOIOOXpa-
HUTENBHBIX Meponpuatusax — 17,4% cryaenros. Eme 64,4% onpoleHHbIX CTy-
JICHTOB OTBETHJIH, YTO BO3MOXKHO, M TIPHHSUIH OBl y4acTHe, HO TOJIBKO «B HEKO-
TopbIx». Kpome Toro, 6,1% omnpoIIeHHBIX CTYZEHTOB HE ONpPEACTHIINCh YETKO
II0 3TOMY BOTNIPOCY. MOXKHO C/IeNaTh BBIBOJ, YTO B DKOJOTHIECKUX MEPOIpHs-
THAX MOTEHIWAIbHO MOTYT HMPUHATH ydacTre 87,9% ONpOIICHHBIX CTYAEHTOB
(17,4 + 64,4 +6,1%).

Cpenau MeponpusATHI MO SKOJIOTHYECKOMY BOCIIUTAHUIO CPEIH CTYJCHTOB
Hau0oJee MOy JISIPHBL:

- DKOJIOTMYECKHE CEMUHAPHI Ha npupoze — 61,4%;

- OKCIIEPTU3bI Ka4eCTBa BOJIbI, BO3/AyXa, MOUBHI — 43,2%);

- KOHKYPCHI ITPOEKTOB I10 yIY4IICHHUIO OKpYXaromien cpensl — 37,9%;

- o3enieHeHne Teppuropuii — 28,0%;

- Hay4HbIe KOH(EPEHIIMH 110 TpobIeMaM oXpaHbl cpeasl — 23,5%;

- «IKOTPOIIBD) ¢ (PUKCHPOBAHHEM HEOJIArononyyHbix Mect — 22,7%;

- y4acTHE COBMECTHO CO IIKOJBHHKAMH B 3KOJOTMYECKHX AaKOUSIX —
21,2%;

- ybopka nBopos, yiui — 18,9%.

Kpome 3T0ro, pecioHieHThI IpeUI1aratoT:

- OombIe NPaKTHYECKUX 3aHATHH IO SKOIOTHYECKUM MpodieMam —
15,9%;

- Iupe MPUBIEKaTh CTYyIEHTOB K Pa3bsACHUTENIBHBIM OecelaM B IIKOJIAX
cpenu yaeHukoB — 13,6%;
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- IPOBOJUTH JOMOIHUTENBHBIE CIIENKYPCHI B By3e — 13,6%;

- Yyalle y4acTBOBATh B COLMOJIOIMYECKUX ONpPOcax Ha 3TH TeMbl — 11,4%.

CrenyerT Takke, 10 MHEHHUIO CTYICHUCCKOH MOJIOJEKH:

- IPUBJIEKATH CIIOHCOPOB K (PMHAHCHPOBAHUIO MeponpusiTuil — 28,8%;

- IOOILPATH AKTUBUCTOB MaTepHanbHO — 28,0%;

- pa3BHBATh CUCTEMY MOPAJIBHBIX CTUMYNOB — 12,9%.

B nononHeHne K M3I0KEHHBIM BBIIIE KOHKPETHBIM MPEITIOKEHHIM MOX-
HO crenath 1 6osee o0Iue BBIBOIBL:

1. YriryOneHue 5KoIOrHYecKuX 3HaHUH CTyIeHTOB, (hopMupoBaHue Oosee
YETKOTO NMPEJCTABICHUS O MPOTUBOPEUHAX M MpobieMax B cdepe 3alluThl OK-
py’Karomiel cpeabl M HETaTUBHBIX MTOCJIEACTBUAX JUIA OyQyIINX IOKOJICHUI SB-
JSIIOTCSL OCHOBOH 9KOJIOTHYECKOT'0 BOCITUTAHHS MOJIOAEKH.

2. B memsix pacHMpeHHus: SKOJIOTHYECKOTO KPyrozopa BaKHO PEryJIpHO
nHPOPMHUPOBATH CTYAEHTOB O paboTe OpraHM3alMil IO 3alIUTe OKpYy’Karomieit
Cpelbl, IPUMEHATD B LENIIX HHOOPMUPOBaHUS HanboJIee MOMYIISPHBIC BU3yallb-
HBIC U JJIEKTPOHHBIE CPEACTBA.

3. Ncnone3yst npuHImnel OpXyccKod KOHBEHIIMH O JOCTYIE K 3KOJIOTH-
4ecKoH MH(OPMALUH, a TAKKE TaHHBIE COIMOIOTHYECKUX HCCIICIOBAHMH, pac-
MIUPATh UHPOPMHUPOBAHHOCTH CTYJIEHTOB O IIYTAX M CIOco0ax MpEeopoICHUS
NIPOTUBOpeunii B cepe OXpaHbl OKpYKaromel cpesibl. 3HAKOMHUTb CTYIEHTOB,
Ha4MHAs C TIEPBOTO Kypca, ¢ cofiepkaHneM 3akoHa «OO0 oxpaHe OKpyKalomlen
cpenb).

4. Y4uTeIBaTh, YTO B NEPBYIO OYEpElb CTYICHTOB HHTEPECYIOT TaKHe
poOIeMBbl, KaKk COCTOSHHE BO3/yXa, aTMOC(epsl, YUCTOTA BOJIBI, TOUBEL. Kpome
TOTO, MOJIOJICKb HCTHITHIBACT NeGUIUT MHPOpMammyu o paboTe opraHU3aINH,
OTBETCTBEHHBIX 3@ COCTOSIHHE NMPUPOJBI U IPUHUMAEMbIX MEpax IO OXpaHe OK-
pyXaroleu cpebl.

5. Jnst noBeIeHus 3G GeKTHBHOCTH YKOJIOTMYECKOTO0 BOCIIMTAHUSA B YHH-
BEPCUTETE YUUTHIBATh MOXKETAHUS CTYJCHTOB:

- Yaie NPOBOJUTH NPAKTUYECKHUE 3aHITHUS 110 OXpaHe OKpYXKalomen cpe-
Tl

- BBECTH JOIOIHUTEIBHBIE CIIEIIKYPCHI 110 IIpobIeMaM SKOJIOTHH B BY3€;

- IPUBJIEKATH CTY/ICHTOB K Pa3bsICHUTENBHBIM OecelaM CpPear ydalluxcs
CpEeIHMX IIKOJI;

- PacIIUPATH YIaCTHE CTYJCHTOB B COI[HOJIOTHUECKUX ONPOCAX Ha 3KOJO-
THYECKHE TEMBI.

6. CucteMy 3KOJIOTHYECKOTO BOCITUTAHUS B YHUBEPCHTETE MOXHO YIIyd-
LINTh, IO MHEHHIO CTY/AEHTOB, €CIM OOJbIIE HPOBOJUTH MHTEPECHBIX MEpO-
MpUATHHA (KOHKYPCOB) IO IIPHUPOAOOXPaHUTENbHOM TemaTuke. Heobxomumo,
CUHUTAIOT CTYJCHTHI, Yallle BBICIKaTh HA IMPUPOJY, HPOBOJUTH TaM IIPAKTHUE-
CKHE CeMUHApbl. AKTHBHEE HCKAaTh MEPONIPHATHSA, KOTOPbIE MOITIH ObI Kapau-
HAJIbHO U3MEHUTH OTHOIIEHHE MOJOAEKH K OXpaHe OKPYXKAOLIeH Cpebl.
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7. Ba)XxHO NPUMEHSTH Pa3INYHBIE CIIOCOOBI, YCHINBAIOLINE 3aHHTEPECO-
BAHHOCTb CTYACHTOB B IIPOBEICHUHU 3KOJIOTMYECKMX MEPOIPHUATUN: IOOLIPATH
AKTUBUCTOB MaTEpUAIIbHO; PA3BUBATh CUCTEMY MOPAJIBHBIX CTUMYJIOB.
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