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OBIIIASA XAPAKTEPUCTUKA PABOTbI

Axmyansnocms memsl. Bongnas 6e3onacHocts Kazaxcrana B 3acylUIMBBIX
MIPUPOIHO-KIIMMATHYECKUX YCIOBUSIX pPAacCMaTPUBAETCS KaK Ba)KHbI KOMIIOHEHT
HanuoHanbHOUW Oe3zonacHoctH. B Ilocmanum Ilpesugenta PK  «Crpaterus
Kazaxcran — 2050» B uucne rinobanbHbIX BbI30BOB XX| Beka OTMEUYEH OCTpHIi
neUInUT BOIBI B MUpPE, TPUOOpETaroNuii HanOOoJIBIIYI0 OcTpOTy U B Kazaxcrawne,
a Tak)Ke He0OXOJMMOCTb M3MEHEHHS OTHOIIECHHS OOIIECTBA K BOJIE U IOJIHOTO
pereHus mpoosemsl BojgoooecniedeHus Kk 2050 rogay. YaurteiBas Ti100anbHOCTh U
JanpHeiiee odbocTpeHue BoJHbIX mpobiem B Mupe, OOH mnpososriacuna 2005-
2015 rogst MexayHapoIHBIM AecCATUIETHEM neicTBUi «Bona miist sxuzHm». 2018-
2028 rr. o0BsBIeHBI MexayHapoaHbIM AecatuiieTueM «Boma st ycToWuuBOro
pa3BUTHUA», KOTOpoe OyneT COACHCTBOBATH KOOPAWHAIIMM U IMOOUIPEHUIO BCEX
YCHIIMHN JUJIsl pellieHus] Hepa3pelIeHHbIX BOIPOCOB U Mpo0diieM, oboraiias HOBHIMU
MEepaMH U YCWIHSMU IO JOCTHKEeHUIo Lleneil ycToYnBOro pa3ButTHs.

Borpocsl 3arps3HeHust BOIHBIX 00bEKTOB, B T.U. TPAHCTPAHUYHOT'O XapaKkTepa
B HACTOSILEe BpEMsl SBISIOTCS MPUOPUTETHBIMH, KOTOpPbIE 3aTparuBarOT M
Kazaxcran, mpu 3TOM YCIOXHSS CUTyalMI0 MO BOAOJEICHHIO M 00ECIEYEHUIO
HU30BBEB JKOCUCTEM BOAOWU. CleayeT OTMETUTh, YTO HAa TEPPUTOPUHU CTPAHBI
pacrosiaraloTcs HU30BbsS TPAHCTPAHUYHBIX BOJOTOKOB, KOTOpPbIE 00YCIaBIMBAIOT
MOCTYIJICHUE PA3TUYHBIX TOKCUYHBIX COSAMHEHUM. JTa rmpoliemMa akTyaabHa JIs
p. Une u Kammaraiickoro BOJOXpaHUIUINA U YCYTyOJsieTCs aHTPONOTE€HHBIM
COKpAILIEHUEM CTOKAa PEKU B CBS3U C peaju3aluei BOJAOX035HCTBEHHBIX TPOEKTOB
Ha Tepputopun KHP. B Konuenuuu skonorudeckoit 6e3onacnoctu PK na 2004-
2015 rr. ata npobseMa paccMaTPUBAETCS KaK peasibHasi BHELIHSS yIpo3a, KOTopast
JOJDKHA PpEIIaTbCsd COBMECTHBIMHU JIEWCTBUSIMHU COIPEAEIBHBIX TOCYJIapCTB,
HaIlpaBJICHHbIMM HA MPEAYNPEXKIACHUE HCTOLIEHUS W 3arpsi3HEHHs] BOJHBIX
pECYPCOB.

B pesyinbraTe panee npoBOIMBIIMXCS UCCIEI0BAHUI BBISBICHO MPEBBIILICHHUE
JOMYCTUMBIX KOHLIEHTPAllMK B TPAHCTPAHUYHOM CTOKe p. Mne mo meau, UMHKY U
JPYTUMU TOKCHYHBIMH COEAMHEHUAMU. J[aHHAs cUTyauus COXpaHsAeTCs yXKe B
TE€YEHUE Psi/Ia JIET C TEHACHIIMEN pOCTa KOHLIEHTPALMU HEKOTOPBIX 3arpsi3HUTENEH
B nocienHue rozasl. Kammaralickoe BOAOXpaHWIMILE, KOTOPOE 00pa3oBajoch B
pesynbTaTe nepekpbiTus p. Mie, 3arpsi3Hsercs HE TOJBKO TpaHCTPAHUYHBIMU
BOJAMH, HO W TOJBEPraceTCsi HETaTUBHOMY BIUSHHUIO JPYTMX HCTOYHHKOB B
npenenax tepputopun Kazaxcrana. K ux yuciy oTHOCATCS 3arpsA3HEHHBIE CTOKH
I0O)KHBIX TPUTOKOB Bopoxpanwnuma: pp. Kackenen, Ecuk, Illenex wu np.,
IPOTEKAOUMX  Y€pe3  Topoja W KPYNHbIE  HAcCEJ€HHbIE  ITyHKTHI,
CEIBCKOXO3SMCTBEHHbIE CTOKM W3 IlleHrenamHckoro, AKIAJIMHCKOIO MacCHUBOB
opouieHus, ctoku r. Kammmaraid. DKOJOTMYECKOE COCTOSIHUE BOJOXPAaHWJIMIIA B
CBOIO OY€peb OKa3bIBAET 3HAYUTEIHHOE BIMAHUE HAa TPUOPEKHYIO TEPPUTOPUIO U
(bopMHpOBaHUE IKOCUCTEM BOAHBIX OOBEKTOB.
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Céa3b memol Ouccepmayuu ¢ KPYRHbIMU HAYUHBIMU BPOZPAMMAMU.

Pabota BbITIOJIHEHA B paMKax HAy4YHO-UCCIIEIOBATENIbCKUX [ 0Cy1apCTBEHHBIX
npoekToB U nporpamm: B 2008-2011 roasr — npu nadoparopuu [ 'mapoaHaTuTUKU
Kazaxckoro HaydHO-UCCIEIOBATEILCKOTO HMHCTUTYTa PBIOHOTO  XO3SHCTBA
(KasHMMPX), B 2013-2015 romst — mnpu nabopatopuu [‘mapoxumuu wu
IKOJIOTUYEeCKOM  Tokcukomorun HMucrutyra reorpapun  MOH PK, mpu
HEIMOCPEACTBEHHOM YYaCTUH aBTOPA.

2008-2011 e2.. 037 mema «OrmpeneneHue pPbHIOOMPOTYKTUBHOCTH
PBIOOXO3SMCTBEHHBIX BOJOEMOB U/MJIM UX YYAaCTKOB, pa3paboTka OMOIOTHYECKUX
obocHoBanuit OJlY onTumManbHO-IOMYCTUMBIX OOBEMOB H3BATHS U BblJaya
pPEKOMEHJAIMI M0 PEKUMY U PETYIUPOBAHUIO PHIOOIOBCTBA HA BojjoeMax banxaii-
Anakonbckoro OacceiiHa». Pazoen: Anakollbckas cuctema o3ep, Kammraraiickoe
BOJIOXpAHUJIHIIE U peka Mnwu;

042 mema «KOMIUIEKCHAas OLEHKa  HKOJOTO-3MUJIEMHOIOTHYECKOTO
COCTOSIHUSI OMOpPECYpPCOB OCHOBHBIX PHIOOXO3SIICTBEHHBIX BOAoeMOB Kazaxcrana
TSt pOpMUPOBAHUS TOCYAPCTBEHHOTO KafgacTpay. Pazden: Anakonbckas cUcTeMa
o3ep, Kamnmaraiickoe BOJOXpaHuInmie.

2008-2010 22.: 055 Tema «KoMmekcHOE 3KOJIOTO-3MUAEMHOIOTHIECKOEe
oOcnenoBaHre OMOIIEHO3a KACIHMMCKOW aKBaTOPUU MU pa3pabOTKa Mep IO €ro
o3nopoBieHuto Ha 2008-2010 roasi».

2013-2015 ee.: Ipanmossiii Ilpoekm «OleHKa YPOBHSI 3arpsA3HEHHOCTH
MOJIMXJIOPUPOBAHHBIMU OudeHmwIaMu  BOJIHBIX  JKOCHCTEM KPYITHBIX
TpaHCTPAaHUYHBIX OACCEMHOB — BaXKHBIM IIar K peajiu3allii HaIlMOHAJIBHBIX 3aJ1a4
1o CTokrobsMcKoi KoHBeHITMH 0 CO3»;

Hayuno-mexnuuecxas npoepamma «Bomnas Oe3omacHocts PecmyOnuku
KazaxcraH — cTpaTerusi yCTOMYHMBOTO BOJI00OECTICUCHUS;

I'panmosvii IIpoekm «MopaenupoBaHue IiepeHoca 3arpsa3HeHuss B Mie-
banxatickom OacceiiHe ¢ UCTIOIb30BAHUEM CYIEPKOMIIBIOTEPAY.

Ienv u 3a0auu uccnedosanusn: llens quccepTallioOHHON pabOTHI — OIIEHUTH
COBPEMEHHOE TUAPOXUMHYECKOE U TOKCUKOJIOTUYECKOE COCTOSIHUE
Kanmaraiickoro BoJJOXpaHuiIvINa U TPAHCTPAHUYHOTO ITPpUTOKA p. Mine.

B 3apaumn auccepranyy BXOOUIO PELIEHHUE CIIEIYIOMINUX BOIPOCOB:

- BBIABUTH KaueCTBEHHBIC U KOJIMYECTBEHHBIE 3aKOHOMEPHOCTU BPEMEHHOMN
JUHAMUKHA TPAHCTPAHUYHOTO IPUTOKA MUHEPAIBHBIX COJEH M TOKCHYHBIX
coenuHenuu no p. Uie;

- U3yunth cCOBpeMEHHOE TUAPOXUMHUUECKOE U TOKCUKOJIOTUYECKOE COCTOSTHUE
BOJIOXPAHWJIMILIA Ha OCHOBE OLICHKU COJEP>KAHUS TSKENbIX METANIOB B BOJE,
JIOHHBIX OTJOKEHUAX M MBIIIEYHBIX TKAHSAX MPOMBICIOBBIX BUJIOB PbIO. OLICHUTH
OOBEKTHBHBIE KOMIUJICKCHBIE IIOKa3aTeId KadecTBa BOJbI C YyYE€TOM Kiacca
OTIACHOCTH IO COJICP>KAHUIO TSHKEIBIX METAJIOB;



- M3yunTh MpPOCTPAHCTBEHHOE PACIPEICICHUE 3arpsA3HSAIONIMX BEIIECTB IO
akBaropuu KanmaraliCkoro BOJOXpaHWJIMINA, KaK MOKa3aTelisi aHTPOIOTr€HHOU
Harpy3Ku BOJHOW 9KOCUCTEMBI.

Hayunasa noéu3na noayueHHbIX pe3yibmamoé ONPENCISIETCS CUCTEMHBIM
MCCIIEIOBAHUEM KayeCcTBa BOJIbl BOJOXPAHWINIA, KOTOPOE MO3BOJUIIO MOTYYUTh
HOBBIC HAYYHBIC AaHHBIE O POJM TPUPOJHBIX M AHTPOMOTECHHBIX (PAKTOPOB H
pa3paboTath HayyHO OOOCHOBAHHBIE PEKOMEHJAIMH IO HCIOJIb30BAHUIO €ro
noTeHuuana. MzyueHrne KOJIMYEeCTBEHHBIX U KAYECTBEHHBIX MTOKa3aTeIel NPUTOKa
XUMUYECKUX COCJAMHEHUW MO TPAHCTPAHUYHOW pEKe IO3BOJIMIIO TMOJIYYUTh
uH(popMaIuioo 00 ypOBHE UX BIUSHUS HAa BOAHYIO Cpeay IOJ BO3JIEHCTBHEM
AHTPOMOTEHHBIX  (PAKTOPOB, YTO B CBOIO OuY€pelb J1aCT BO3MOXKHOCTH
COBEPIIEHCTBOBAHUS pEIICHUI B MEKTroCy 1apCTBEHHOM COTJIAIIEHUH 10 Ka4€CTBY
BOJ Mexnay KazaxcraHckou ctopoHou u KHP. IlomydyenHbie HaydHbBIE CBEIEHMS
OyayT cmocoOCTBOBaTh  PEIICHUIO 3a7a4 [0  YJIYYIIEHUIO COCTOSHUSA
BOJIOTIOJIB30BaHUSI B KOMMYHAJIbHO-OBITOBOM, CEIIbCKOM, PBHIOHOM XO3SIMCTBE,
TAKXeE JIJI1 TYPUCTCKO-PEKPEAMOHHOTO MOJIb30BAHUS.

Ilpakmuueckaa u  IKOHOMUUECKAA  3HAYUMOCHL  HOJAYUEHHbBIX
pe3ynomamaoe.

[Tomyuennsie pe3ynbTaThl OyAYT MOJE3HBI B PEIICHUH Psifa BaXKHBIX 3a/1a4
BOJIOXO3SIMCTBEHHOM U PBhIOOXO3SMCTBEHHOW oTpaciei. Haiigyr mmpokoe
MpUMEHEHUE B 00JACTH XMMUYECKUX HAYK, SKOJOTUU, OXPAHBI MPUPOJIbI, BOAHBIX
1 Ouojoruueckux pecypcon. OHU Takke OyIyT MPEACTABIATh HHTEPEC JJIs1 YUCHBIX
HHWU n BY30B cTpaHbl COOTBETCTBYIOIINX CHEUATBHOCTEN.

OKOHOMHUYECKAs  3HAYMMOCTh  TMOJYYEHHBIX  PE3yJabTaTOB  OyJleT
CIIOCOOCTBOBATh  CTAOWMIIM3AIMKM  DKOJOTHYECKUX  YCIOBUM UM  CHIDKEHHUIO
COIMAJIbHO-DPKOHOMHYECKOW HANPsHDKEHHOCTH, OOYCIOBJICHHOW 3arpsi3HCHHUEM
BOAOXpaHWINIIA. Pe3ynbrarel Takke MOTYT OBIThb HCHOJB30BaHbl B 00JAaCTH
oOecrieyeHusi yJydllleHUWsT KayecTBa BOJHOW Cpelbl Uil  PACHIMPEHHOIO
BOCIIPOU3BOJICTBA OHMOJIOTMYECKUX PECYPCOB U B COXPAHEHUHU IKOJOTHUECKOMN
0€30MacHOCTH BOJHBIX 0OBEKTOB.

Ha 3awumy evinocamcs cinedyroujue no0iceHus u pe3yibmanmol:

- BBISIBJICHHOE 3arpsi3HEHUE TsDKENbIMU Metaimiamu  p. HMiie  umeer
TpaHCrpaHUYHBIN xapakTep. [logydeHHbIE TaHHBIE CBUJECTEIILCTBYIOT O TOM, YTO
€XKErOAHBIN MPUTOK 3arps3HSIOMINX BEHIECTB cocTaBiseT: 41 % no nuunky, 60 % mo
Menu U 45 % 1o CBUHILY.

- OOHapyXeHHOEe 3arps3HEeHHE BOAHOM HsKocucTembl Karmmaralickoro
BOJIOXPAaHWINILA OOYCJIOBJIEHO BBICOKMM COJEPHKAHUEM TSKEIbIX METaJJIOB.
OCHOBHBIMHM 3arpsI3HAIOIIMME BEIIECTBAMU SIBISIOTCS: B BoAe — meap 10 48 I1/IK,
uuHK 10 6 111K, cBunen mo 4,5 I1JIK; B TOHHBIX OTIOXEHHAX — KaaMHU 110 3,5
pasza, B MBIIICUYHBIX TKAHAX PHIO YPOBEHb HAKOIUICHHUS METAJJIOB MEHSAETCS OT
YMEpPEHHOro 10 cjaboro ypoBHA. OJHOBPEMEHHO Ha OCHOBE IOJTYYECHHBIX
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pPEe3yJIbTaTOB BBHIMIOJIHEHA KOMIUIEKCHAS! OLIEHKA KaueCTBa BOJAbI BOJOXPAHUIIUIIA C
Y4ETOM KJIacCa OMacHOCTHU IO COJIEPKAHUIO TSKEIBIX METAILIOB.

- YCTaHOBJICHHbIE =~ OCOOEHHOCTHM TMPOCTPAHCTBEHHOTO pacrpeesieHus
TSKEIBIX METAIOB 10 AaKBAaTOPUU IMO3BOJWIM ONPEAEIUTh AHTPOIOICHHYIO
HArpy3Ky Ha BOJHYIO SKOCHUCTEMY BOJOXPAaHUJIUIIA HE TOJIBKO TPAaHCTPAHUYHOTO
XapaKTepa, HO U CYLIECTBEHHOI'O BIUSHUS MAJIBIX PEK.

Juunstii 6K1a0 couckamena COCTOSUI B BBINOJHEHUU HKCHEAUIMOHHBIX
pabor mo orbopy Mpol, WX KamepalbHONH 00padOTKe U aHAIMU3y NEPBUYHBIX
JAHHBIX. ABTOPOM BBINIOJIHEHA OIIEHKAa AHTPONOTEHHOTO 3arps3HEHUsI BOJIHOMN
Cpenbl, Ha OCHOBE KOTOpPOH YCTAaHOBJEHBI IENbIA P  OCOOEHHOCTEH
TUAPOIKOJIOTMYECKOT0 COCTOSIHUA BOJOXpaHWiIuIna. WM 1aHa KoMIUIEKCHas
OLICHKA BOJIbI, 110 PE3YJIbTATaM KOTOPOH BBISBIICHO IMOBBIIEHHOE COJIEpKaHUE psiaa
TOKCUYHBIX  3JIEMEHTOB, CYLIECTBEHHO  CHWXXAIOIIMX  KadyeCTBO  BOJbI
BOJOXPAHWININA. ABTOPOM TaKXe BBIMIOJIHEH PACUET MPUTOKA 3arps3HSIONIUX
BELIECTB U MHHEPAJBHBIX COJEH MO MpUTrpaHUYHOMY CTBOPY p. Mie, xoTopslii
MO3BOJIWII BBISIBUTH YPOBEHB TPAHCTPAHUYHOIO 3arpsi3HEHUS.

Anpooayusn  pezynomamoe  Ouccepmayuu. OCHOBHBIE  TOJIOKECHUS
JUCCEPTALMM JIOKJIaJbIBAINCh HAa MEXKIYHAPOAHBIX M HAYyYHO-TIPAKTUYECKUX
koH(pepeHnuax:  «On-Papadbu  omemi»  (Anmater, 2015), «I[Ipobrembr
THIPOMETEOPOJIOTMUECKOT0  O0ECIICYeHHS] XO3SIMCTBEHHOW JIEATEIbHOCTH B
yCHOBUSIX  W3MeHswomerocs  kimmmara»  (Mwuuck, 2015), «DOxocucreMbl
[lenTpasibHOW A3UMUM B COBPEMEHHBIX YCIOBHUSX COLMAIbHO-D)KOHOMHYECKOTO
pasButus» (Yman-barop, 2015), MexayHapoaHoil Hay4dHOM KOH(EpEHIIUH,
nocssinieHHOM 100-eTHeMy roounero akan. M. M. AneiiieBa «Pa3urne Hayk o
3emuie B KbIprei3crane: coctosinue, mpoodieMsl u nepcnektuBbl» (bumkek, 2015),
«lIepcnekTuBbl pa3BUTHS CcOBpeMeHHOW Hayku» (M3pamnb, 2016), «BoaHbie
pecypcsl LlenTpanbHol A3uu U uxX ucnoias3oBanue» (Anmatsl, 2016), «UneHCTBO
B BTO: mnepcrnekTuBbl HayuyHBIX HCCIAEAOBAHUN M MEXIYHAPOIHOTO pHIHKA
texHosoruii» (banrkok, 2016), «IIpoOreMbl COBEPILIEHCTBOBAHUS YIpaBICHUS
OPUPOAHBIMH M COLMAIbHO-3KOHOMHUYECKHMMH MPOLECCAMU Ha COBPEMEHHOM
stane» (bumkek, 2016), « THHOBALIMOHHBIA MEHEI)KMEHT U TEXHOJOTUU B BIIOXY
rinobammzaruny (y6ait, 2017), «CoBpeMeHHbIE TTPOOIEMbI BOJOXPAHUIIHII U UX
BOA0COOpOB: ['miupoOuonoruss W HUXTHOJOTHUS» Bompockl TUAPOJIOTUH |
reodkoJIoruu (cexius Monoabix yueHoix) (Ilepms, 2017).

Onybaukosannocmsy pesynomamog. OCHOBHBIE PE3YJbTAThl AUCCEPTALUN
onyOsrKkoBaHbl B 20 HAy4HBIX CTaThAX, U3 HUX: 4 CTaThU B HAYUYHBIX JKypHajax,
mutupyembix PUHIL ¢ HenyneBbim nmmakT-pakropom (Bcepoccuiickuii HaydHO-
paKkTHYeCKU XypHall «Boma: xumust u sxonorus», Becthuk KPCVY), 2 cratbu B
Hay4HOM >KypHaie, uHaekcupyemom B PHHI] (Boma Magazine), 1 crates B
Unrtepner-xkypHaie BAK Keipreizckoit PecyOnuku. OtnenbHble YacTH padOThI



JOKJIabIBaIUCh Ha MeXAyHapOJHbIX HAay4YHbIX U HAyYHO-TIPAKTUYECKHUX
KOH(epeHUHUsX.

Cmpykmypa u o6vem ouccepmayuu. Jluccepranusi COCTOUT U3 BBEICHUA,
3rmaB, 3aKiaOueHUs W OuOamorpadUyYecKoro CHucka, BKIOYaromero 172
HauMeHoBaHuM. OOmMil 00beM paboThl 135 cTpaHUIl KOMIIBIOTEPHOTO TEKCTA, B
T.4. 40 pucyHnkos, 20 TadiuL.

ABTOp BbIpakaeT TrIyOOKYI0 MPU3HATEIBHOCTh HAYYHOMY PYKOBOIUTEINIO
pabotel, A.T.H., podeccopy Yomypaery T. M. 3a mpakTHyecKue COBETHI IIPH
BBITIOJTHEHUN U 00CYXJeHUu paboThl, J.I.H., npodeccopy Amupranuery H. A. 3a
HAyYHYI0 KOHCYJIbTALUIO U COBETHI NIPHU MPOBEICHUU HCCIIEOBAHUMN, TUPEKTOPY
TOO «ucturyt reorpadun» 1.T.H., akaaeMuky Meney A. P. 3a 1ieHHbIE COBETHI U
MOJIJICP>KKY TIPH BHITIOJIHEHUU pabOThI, a TAK)Ke UCKPEHHE 01arogapuT KOJIJIEKTUB
U PYKOBOAMTENS JlabopaTtopuu [MAPOXUMUN U IKOJOTUYECKOW TOKCHKOJIOTHH
TOO «Uuctutyt reorpadpun» PhD Mamubekosa A. C. 3a MOMOIIb ¥ MOPAJIbHYIO
MOJJIEPKKY, OKa3aHHbIE B XOJ€ HAYYHO-HCCIIEOBATENbCKON padOTHI.

OCHOBHOE COJAEP KXAHUE PABOTbI

Bo BBeieHUM pacKpHIBACTCS aKTyaIbHOCTh TEMbI AUCCEPTAIlUN, CBSI3h TEMBI
JTUCCEPTAlMK € KPYNHBIMH HAy4YHBIMH TpOTpaMMaMM, HaydHas HOBH3HA
MOJIYYEHHBIX PE3yJIbTaTOB, IMIPAKTHYECKass M HKOHOMHUYECKas 3HAYMMOCTh
MOJIYYEHHBIX PE3yJIbTaTOB, BBIHOCUMBbIE Ha 3aIIUTY MOJIOKEHUS U JIUYHBIN BKJIA]
aBTOpAa.

B mnepBoii rjaBe paccMaTpuBarOTCS POJb BOJAOXPAHUJIUI B COIMATIBLHO-
HPKOHOMHYECKOM U 3KoJorrmdeckoM actiekre. [1o opunmansapim nanapiM KomureTa
no BojaHbIM pecypcam PK B Kazaxcrane cymectByer 309 BomoxpaHwiuil, B
rOCYyJIapCTBEHHOW COOCTBEHHOCTH HaxoauTcs — 83, B kommyHainpHOM — 191 u B
4acTHOM coOCTBEHHOCTH — 35.

Teoperndeckre BONPOCHI BIUSHHS BOJOXPAHWIIMIN HA XMMHUYECKUH COCTaB
pEYHOI BOJIBbI, Ha OKPYKAIOIIYI0 CpPely M Ha CEIbCKOE XO3SMCTBO H3ydaycs
MHOTUMH YUYEHBIMH B pa3Hbie Toabl A. b. ABaksn (1968, 1977, 1982, 1987), C. JL
Benapos (1976, 1979, 1989, 1998), K. H. [Ipsikonos (1965, 1975), I'. C. MetpeBenu
(1991), 1O. M. Marap3un (1981), E. Fels (1965), A. Tonduru (1969), H. Link
(1970) u np.

HccnepoBanre THAPOXUMHYECKOTO PEXHUMAa UM JUHAMUKH TOKCHYHBIX
COEIMHEHUI B BOAHOM 3KocucTeMe Kamnmaralickoro BOJOXpaHWININA POBOINUTCS
C MOMEHTa €ro 3aroIuleHusa. BoxoxpaHuiuine, IIOABEPracTcsi HWHTEHCUBHOMN
aHTPOTIOTCHHON HAarpy3Ke, MPOSBISIONICHCS B TEPBYIO OUYepelb YBEIHMUYCHHUEM
CTENIEHU 3arps3HEHUs] TOKCUKAHTAMU TMOBEPXHOCTHBIX BOJ U TPAHCTPAHUYHOIO
nepeHoca. AHTPOIOTEHHOE 3arpsi3HEHHE BOJBI B CBOIO OYEpENlb BIUSET Ha
THAPOOMOHTHI, KOTOPBhIE CIOCOOHBI HAKAILIMBATH 3arps3HSIONIME BEIECTBA W3
OKpyXXaromeld  cpeapl W SBISIOTCA  OMOMHAMKATOpaMH.  TOKCHKAHTHI,



AKKyMYJIUPYSCh B OpraHax ¥ TKaHsIX pbIO, MPUBOAAT K TUCHYHKIIMHA UX OpraHU3MA.
Haxonnenune TM B TKaHSIX MPOMBICIOBBIX PhIO PETUCTPUPYIOTCS B BOJOEMAX BCEX
BOAHBIX OacceitHoB Kazaxcrana. AKKyMyJslMs TOKCHUKAaHTOB B JOHHBIX
ominoxeHusix (J1O) siBiasieTcs OHUM U3 TJIABHBIX ITyTEH UX MUTPAIIUU B IKOCUCTEME
BOJOEMOB.

Bo Bropoi raaBe «Kammaraiickoe BOJOXPaHMJIMILE: OLIEHKA
TUAPOIKOJIOTHYECKOr0 COCTOSIHMS» PACCMATPUBAKOTCS METOAbI UCCIEAOBAHUS
npu OoTOOpe W aHalu3e THAPOXMMHYECKUX U TOKCHKOJIOTHMYECKHMX TIpo0 B
COOTBETCTBUM C METOAMYECKMMH pykoBojcTBaMH M ['OCTamu, NpUHATHIMUA B
l'ocynapctBeHHO# cucteme skonornyeckoro moHuTopunra PK. Jlnga oneHku
YPOBHS 3arps3HAIOLIMX BEIIECTB B BOJE MCIOJIb30BaHbl IPEAEIBHO-I0IYCTUMBIE
konteHTparuu (ITJK) 11 BotoeMoB ppIO0X03SHCTBEHHOT'O HA3HAYCHHUS. Y POBCHb
HakorwieHUs: TM B opraHax W TKaHAX pbIO (MaKCHMMAaJIbHO-OIYCTUMBIE YPOBHH
(MJ1Y) B msice pbIO) OlIEHUBAJICS 11O ACHCTBYIONIUM HOPMATUBHBIM JJOKYMEHTAM.

B npannolt paboTre paccMaTpuBarOTCS — pe3yibTaThl  HCCIEIOBaHMIMA,
nosy4deHHbIX 32 2009-2015 rr., KOTOpbIE MPOBOAMINCH HA MOCTOAHHBIX 10 TOUKax

(puc. 1).
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Puc. 1 — Kapra-cxema Touyek oto6opa npo6 Karmiaraiickoro Bog0XpaHnuiniia

[M'uapoxuMuyeckue HaOII0ICHNs BKIIOYAIH 16 aHATM3UPyEMBIX TapaMeTpPOB.
B Boge ompenensinocs 4 Buna npuoputetsix TM (Kypnsuackuit B.A., 2004,
Yepunix H.A., 2003): Meap, ITMHK, CBHHEIl M KaJIMUH, KOTOPBIC UCCIICIYIOTCS U B
JIpYyrux paboTrax, 4To JaeT BO3MOKHOCTh CPAaBHUBATh PE3YJIbTATHl UCCISTOBAHUM.

T'uopoxumuueckuii peorcum 6000XpaHuUIUA XapaKTePU30BAJICS
ruApoOU3NUECKUMU  MMapaMeTpaMH, Ta30BBIM PEXHWMOM, MHUHEpalIu3aluel u
HOHHBIM COCTaBOM, TaK)K€ OMOT€HHBIMU M OPTaHUYECKUMU COCTMHEHUSIMHU.



B Ta6n. 1 mokazaHel cpemHue TUAPOGU3MUYSCKHUE ITOKA3aTeld WU Ta30BbIi
pexuM Karmmaralickoro BOJOXpaHWIIWINA 3a HUCCIEAYyEMbIH TEpUuoa, KOTOpHIE
YIOBJICTBOPSIOT HOPMATUBHBIM TpPEeOOBAHUSM, MPEABSIBISIEMBIM JJII BOJOEMOB
PHIOOX034MCTBEHHOTO HA3HAUCHUS U OJIArOMpUSTHA JIJIs1 TUAPOOUOHTOB.

Tabmuma 1 — Cpegaume ruapodU3UYECKHE TMOKA3aTeId W Ta30BBIA PEKHUM
Kammaraiickoro Bojgoxpanwiuiia 3a MHOrosieTHu# nepuon (¢ 2009 mo 2015 rr.)
PacTBopenHbIM
S P KHCJIOPOJT Oo01mas
I'on PO3p T, °C pH % JKECTKOCTb,
OCTh, CM MT/AM 3
3 HACBILIEH | MI-3KB/IM
usl
20 | %M 140 12 84 | 99 92,0
09 a 3,92
JIETO 150 24 8,5 8,7 106
20 | %M 120 16 8,1 9,8 102
10 |2 4,44
JIETO 160 24 8,3 10,2 125
20 | PM L 240 17 86 | 101 | 987
11 2 4,55
JIETO 140 26 8,5 8,9 107
20 oce | 509 12 82 | 127 | 112 3,69
13 | ©b
BECH 70,0 10 81 | 158 | 148
20 a
14 4,36
¢l 114 18 86 | 11,5 | 127
Hb
20 | BecH
153 20 8,4 10,9 125 4,00
15 a

Kak BugHO u3 Tabm. 1, ra3oBbI pexuM M akTUBHas peakiuus Bojabl (pH).
CpennHue 3HaueHUsI MUHEpAIM3aIluK HaX0AsATCs B MHTEepBajie ot 250 10 578 MT/M°.
B MexromoBoM acmekTe MHUHEpaau3alus BOJBI CTaOWJIbHA M OTHOCHUTCS K
KaTEropuy cj1abOMHHEPATN30BAHHbIX BOJI, HHJEKC cocTaBa Boj — CC4).

Bona Bogoxpanuiuina oTindanach HEBBICOKUM COACPKaHUEM OMOTEHHBIX U
OPraHUYECKUX COCAMHEHUN. [MAPOXMMHUYECKUN PEKUM BOIOXPAHWIMILA 34
MHOTOJICTHHH IIEpUOJ OCTAeTCsS CTAOMIBHBIM, IOABEPrasch MPOCTPAHCTBEHHO-
BPEMEHHBIM U3MEHEHUSM.

Anmponozennoe 3azpasHeHue 600l 6000Xpanuauuia. Pe3ynbratsl aHanin3a
BOJIbI Ha COJIEpXKAHUE TSIKEIBIX META/UIOB IMOKA3bIBAIOT IMPEBBIIICHUE YPOBHS



peidoxo3zsiictBenHol [1JIK Takumu seMeHTaMu Kak IUHK U Melb. B MexroioBoit
nuHamuke TM HaGmro1at0TCst poCcT cojaeprkanus uHka u meau B 2010 u 2011 rr.,
a ceuama B 2013 u 2014 rr. — 27,8 u 40,8 MKr/mm3, COOTBETCTBEHHO. 3HAUCHUS
KaJIMUs 110 TofaM Oosee ctabuiibHo (puc. 2).

MKT/am3

50 -
40
30
20

10

2009 2010 2011 2013 2014 2015 Tonet
mCu mZn mPb mCd

Puc. 2 — Cpeauss konnentpauus TM
B Boje Kanmararickoro Bogoxpanunuma 3a 2009-2015 rr.

B nenom TM B Boje oOHapy»eHbI BO BCEX OTOOpAaHHBIX MPOOAX, YTO
yKa3blBaeT Ha  OOJIBIIYIO  AQHTPONOTEHHYI0 Harpy3ky Ha  3IKOCHUCTEMY
BoJoOXpaHuiuina. JlokanbHOE MPOSIBIICHHE TMOBBINIEHHBIX KOHIEHTpanuu TM,
MPUBOJAT K HEXENATEIbHBIM MOCIEACTBUIM i1 BOAHBIX OPraHW3MOB BOJOEMA.
Konuentpaniua TM B Boae BOJOXpaHWIMIIA MOABEPracrcs CYLIECTBEHHBIM
MEXIOJJOBBIM U CE30HHBIM KOJIEOaHHUSM, OCOOCHHO JHMHAMHYEH PEXHUM
COZIEpKaHMs MEU U LINHKA.

Komnnekcnasa ouenka Kauecmeéa 600bl 6000XPAHUIUWLA. XAPAKTED
AHTPONOT€HHOW HAarpy3KH Ha SKOCUCTEMY BOJIOXPAHWIMILA, TAKXKE TaHA HA OCHOBE
pacuera KM3B ¢ ydeTrom kiacca OMacHOCTH, W MO COAEPNKAHUID METAILIOB
KIaccuuImMpyeTcss Kak «HOPMATHUBHO YHCTas». «YMEPEHHBIH YpPOBEHBY
3arpsizHeHus Boabl ObuT B 2009 11 2014 rr., B 2010 1 2011 rr. mocTuran «BhICOKOTO
YPOBHS 3arpsI3HEHUSD, U3-3a MMOBBILICHHOTO coJepKaHus Menu 10 81 paza u uuHka
1o 7,5 pa3a, 4To CyIIECTBEHHO CHU3WIIO Ka4€CTBO BOJBI B 3TH I'OJBbI.

Anmponozennoe 3azpazHenue OOHHbLIX OMI0MNCEHUN 600oxpanuauwia. 11o
pesyiibTatam konndecTBeHHOM oneHkH TM B JIO BbICOKOE cojliepxaHue ObLIO
XapaKTepHO I ITUHKa (Tadd. 2).
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Tabmuma 2 — VYpoenb HakomuieHuss wMertawioB B JIO Kammraraiickoro
Bojioxpanuiuia B 2013 r.
MeTtamisl B MI/KT
Zn Cu Pb Cd
cpenHee 33,6 0,23 5,18 0,46
peaebl 30,0-37,0 0,12-0,38 1,2-8,8 0,16-0,96

JIns OLIEHKW MHUTPAIMOHHON CITOCOOHOCTH MeTauioB B JIO BomoxpaHuIUIa
MIPUBOIUTCS CpaBHEHUE € UX coaeprkanusamu B mutochepe (Ilepensman A. 1., 1962,
1975) m B Ccepo3eMHBIX II0YBaX, IIMMPOKO PACHPOCTPAHEHHBIX B pPETHOHE
Bomoxpanmwmuma (tabn. 3). Ilpu cpaBHenum xkonueHtpammii TM B J1O
BOJIOXpaHWIUIIA ¢ POHOBBIMU MOKA3aTEISIMU, 0OHAPYKEHO MPEBBIIICHUE CPETHUX
YPOBHEH JJIs1 KaJAMUSI, YTO OOBSICHSIETCS acOpOIIreil MOHOB JOHHBIMHU OCaJIKaMH B
3aBHCHMOCTH OT KuciotHoctu cpeasl (pH = 7,5-8,0) (byanukos I'.K., 1998).

Ta6nuna 3 — CpenHue coqiepkaHus METAJLIOB

ConepxaHue METAJJIOB, MI/KT
MerTanis KIIApKH TS MOYBBI UCCIIEAYEMOM | TOHHBIE OTIOXKECHHUS
auToc(epbl TEPPUTOPHUH KB
Zn 83 76 33,6
Cu 47 27 0,23
Pb 16 - 5,18
Cd 0,13 - 0,46

CreneHb aKKyMyJSIIUM METAJUIOB B OCaJKaX BOJOEMOB OIIEHHUBAETCS
kod(pbunmrentom akkymyssaiuu (Ka), mpeacTaBisronuM co0oil  OTHOIICHHUE
conepkanus axemeHToB B J1O k coziep:kaHuio Ux B movBax (Mopojaax), Uit pacuera
KOTOPOT'O HCIOJIb30BaHbl 3HaueHUs KiapkoB ans autochepsl. KoadduuneHtsr
aKkyMyssanuu MetauioB B J10O BojmoxpaHWInIa, MOKa3bIBaOT, YTO KOHIICHTPAIHS
kaamus B JIO Bogoxpanumnuia 6osblie, uem B mopoaax (Ka > 1), cienoBarensHo,
UMEEeTCS TEeHJACHIMS K HAKOIJICHWIO ATOr0 AJIEMEHTa B JOHHBIX OTJIOKEHHSX
(bymaukor T'.K., 1998). KoaddumueHT axkkyMymsiud s OCTaJbHBIX
UCCIICyEeMbIX MeTauioB MeHblne eauHuipl (Ka < 1), dro xapaktepu3yeT
CPaBHUTEIIBHO MEHBIIYIO TOJIBH)KHOCTh 3THX JJICMCHTOB B YCIIOBHUSX JaHHOTO
Bogoema. Jlyisg pacuera HaMH MCIOJIb30BaHbl 3HAUYEHUSI KJIAPKOB, PACIIONIOKEHHBIE
B cienyromiem ropsake: Cd (3,53) > Zn (0,40) > Pb (0,32) > Cu (0,0048).

Taccenvie memannvl 6 NPOMBICA08bIX e6udax povldo. HaxorneHue
MUKpPODJIEMEHTOB B OpraHW3Max pbI0 OTPUIIATENIHHO OTpaXKaeTcs Ha WX
KU3HECTIOCOOHOCTH, SBIISISICH TIPOMEKYTOUYHBIM 3BEHOM MEXIy COJIepKaHHEM
3arps3HATENIEd B BOJAE W HM3MCHCHHUSMH, TPOUCXOIANIMMH B OpraHU3ME.
Bcenencteue 3arps3aenus Boasl u JIO BomoxpaHWIHING, SBISETCS KyMYJISIIHS
TOKCUKaHTOB B oOpraHax M TKaHsax pbl0. g u3ydenuss HakomiieHus TM
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pPacCMOTpPEHHBIE KaK OWOWHIMKATOPHl  BOJOXPAHWUJIWINA, BBIOpaHBI  TPHU
IIPOMBICJIOBBIX BUJA: JIell — OeHTOdar, )epeX U CyJaK — XHIIHUKH, T.€. BUJIbI PbIO
Pa3IUYHBIX SKoJoruyeckux rpymi. [1o cpennnum 3nauenust TM B MbllIIeuHON TKaHU
poi0 B 2013 r. 6b11M HA TIOPsAOK BhITIEe B 2015 T.

Koadhdurments Hakomienus (KH) MeTanioB B MbIIIax ppl0 HEPAaBHOMEPHBI
(Tabm. 5). HaubomnbIiee HAKOTUIEHHE B TKAHSAX PHIO XapaKTEPHO JJISl IIMHKA U MEJIU
B 2013 1., co 3HaueHUsIMH B cpeaHeM 79,6 u 26,6 coorBercTBeHHO. B 2015 r.
3HadeHus kKodddurmenTa Hakorienus ais meau (7,54) u nuaka (11,9) canxaercst.
3navenus kaamus B 2015 r. B MbIIIax cyjaka u xkepexa ooy B 3 pasza Oouibliie,
yeM B 2013 roxy.

Ta6nuna 5 — Koaddunuentsr HakoruieHuss TM B mbimax pei6 Kamnmiaraiickoro
Bojioxpanuiuia B 2013 u 2015 rr.

T'on Bun Zn Cu Pb Cd
Jlem 78,7 21,0 1,0 1,4
2013 Cynaxk 76,9 19,7 1,6 0,5
Kepex 83,3 37,9 1,5 0,5
Jlem 7,82 13,8 0,3 2,1
2015 Cynaxk 5,76 7,1 0,1 3,6
Kepex 9,05 15,0 0,3 3,6

B 3aBHCMMOCTM OT BEJIMYMHBI CTENEHUW HAKOIUIEHUS BEIIECTBA IO
knaccudukanuu K. K. Bpounnckoro (1974) B uccienyembie MepUObI 1O BCEM
BUJIaM PbIO ObLJIa OTMEUEHA KaK CTENEHb C1ab0ro ypoBHSI HAKOIJICHUS METaJIJIOB,
T.€. 10 <50.

Cnenmyer OTMETHUTB, YTO TpH 3HaUeHUU MJIY B MbllIax pelO, BBISBICHHBIC
KOHIICHTPAIIMU 3TUX JIEMEHTOB HM)KE HOPMATUBHBIX MPENIEIOB, HO BCTPEYAOTCS
BO BCEX MCCIICJIOBAHHBIX BUJIaX PhIO.

B Tperneii riaBe «KoMmmiekCHbIN aHAIM3 KavecTBa BOAbI Kak (pakTop
OIlEHKH THAPOIKOJOTNYECKOTr0 COCTOSHHMS BOJOXPAHMJIMINA)» PACCMOTPEHA
npocTpaHcTBeHHas auddepennumanus Kammaralickoro BOJOXpaHWIUILA 10
HMCTOYHUKAM aHTPOIIOTeHHOTOo 3arpsi3HeHus. Kak mokazaHo Ha pwuc. 3,
KOHIICHTPAIMS IMHKA 3aMETHO MTOBBIIIEHA B BOJE BEPXOBbS, B 30HE BIUSHHS CTOKA
p. Wie, Takxke NPUILIOTUHHOW 30HBI, KyJla pPAaCHpPOCTPAHAIOTCA 3arps3HEHHBIE
CTOKM FOXKHBIX MPUTOKOB, Taknx Kak Kackenen, Tanrap u Ecuk. [laxe B ciaydae
OTCYTCTBUS O3TOr0 DJJIEMEHTAa B BOJIE BEPXOBHEB M IIEHTPAJbHOH 30HBI B
OPUIUIOTUHHOM 4YacTHM aKBaTOPUM OH OOHApYXKHUBAJCi B 3HAYUTEIBHBIX
KOHIICHTPAIUSX.
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Puc. 3 — Cpennue 3HaueHN KOHLIEHTPALUU METAJIIOB 10 30HaM Kamnimaraiickoro
BOIOXPAHMWJINILA, MKT/IM®

B xone wuccinepoBaHus ObUTM TOMY4Y€HBl JaHHBIE MPOCTPAHCTBEHHOTO
pacopenenenus TM B Bojie u 1O, mocCayKUBIIME OCHOBOM JJIsl BU3YAJIM3AIIMU U
CO3aHMs KapT, C UCIOIb30BaHUEM nporpammuoro npoaykra ArcGIS 10.5.

[Ipu nzyuennu murpanuu TM B cucTemMe «BOJ1a — JOHHBIE OTI0KEHUS», CBSI3b
JIOCTaTOYHO TECHAas, TaK, KOppesnuoHHas 3aBucUMOCTh =0,85, uto MoOXxeT
BIIOJIHE yKa3blBaTb Ha perpeccuto 3arpssHenuss JIO or  3arps3HeHus
BOJIOXpaHWIHINA MeTaJuTaMu (puc. 4).

Ocaxnenne mMenu B JIO mpocnexuBaeTcss B YCTbSIX PEK, T.€. OT CEBEPHOIO
Oepera ¥ MPUILIOTUHHON YacTH BOJIOXPAHUIIUIIA K FO)KHOMY Oepery Habito1aercs
CHIDKCHHUE 3arpsi3HSAIONICH aKTMBHOCTH MeTaiuia. KoHUEHTpauus 3TOro MeTasia
NOBHIIIEHA B BEPXOBbE BOJOXpaHUIMINA OT 4,7 MKI/AM°, U B HanmpaBJICHHU K
NPUIUIOTHHHON YacTH IIOCTENEHHO CcHukaercs 10 0,6 MKr/aM°, BHOMMO Yyike
ocaxnaasice B JIO, T.K. ceqUMEHTAIMsl OCHOBHOW MAacChl HAHOCOB, MPHUHOCUMBIX
PEKOH, MPOUCXOAUT MO Mepe MPOABHKEHUS BOAHOM MACChl K LEHTPAIBHOM U
MPUIJIOTUHHOM YacTsAX BOJOXPaHUIUIIA.
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Puc. 4 — IIpocTpaHcTBEHHOE pacrpeieiieHue MeJId B CUCTEME
«BOJA-IOHHBIE OTJIOXKEHU» KanmaraliCkoro BOAOXpaHUInIIA

B I[O 1o BceH AKBAaTOpUK BOAOXpaHWJIMIIA KOHOCHTpAaOUsd IMHWHKA

BapbupoBaiia B npeenax ot 30 10 37 MI/Kr, ocaxaeHue KOTOPOTO MIPOUCXOIUAIIO B
paiione Bmajaenus p. Typrenb (puc. 5). B 30HaxX pacnpocTpaHEHHs CTOKa PEK
Kackenen u lleHrenapl ocaxkjaeHue UHKA B JOHHBIX OCAJKaX TaKXe€ BBICOKOTO
ypoBHsSI 110 34-35 MI/KT COOTBETCTBEHHO. B BOJEe BOJOXpaHWIHINA BBICOKOE
COJICp’)KaHME 1IMHKA TMPOCJIEKUBAETCS B 30HE BhHajgeHus p. KackeneH u

MIPUTUIOTUHHOM YaCTH.
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Puc. 5 — IIpocTpancTBEHHOE paciipe/ielieHue IUHKA B CUCTEME
«BOJIa-JIOHHBIE OTJIOKEHM» Karmaralickoro BOJOXpaHWInILIa

B npoctpaHcTBEeHHOM pacrpeneneHund coiepxkanue cBuHua B O
BOJOXPAHWINILA PETUCTPUPYETCS B LIEHTPAIBHOM U NPUILNTIOTUHHON 30Hax 10 8,8
MTI/KT, a TaK)Ke Ha TOOEPEkKbAX BOAOXPAHUIIHINA, BUIUMO KOHYC BbIHOCA pek Ecuk,
Typrens u lllenrenapl BIMSIET Ha XapaKTep CEIMMEHTALIMOHHBIX MPOLECCOB IS
cBuHIIa B ocangkax (puc. 6). IloBblmieHHOE coOAepKaHWE CBHHIIA B BOJE
BOJOXPaHWINILIA HAOII0IaeTCs B 30HAX BHAJEHUS PEK, IPOJBUTASICh OT BEPXOBbSI
K IPUIUIOTUHHOM 30HE, IOCTENIEHHO OCAXKIasiACh B JOHHBIX oOcaakax. Taxou
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XapakTep paclpoCTpaHEHUsS B BOJAE CBUHLA TaKKe HaOMIONAaeTcs B YCThSIX PEK

Kackeneun u Ecuxk.
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Puc. 6 — [IpocTpancTBEHHOE paclpe/IeicHIe CBUHIA B CUCTEME
«BOJIa-IOHHBIE OTJIOXKEHUs» Kammaraiickoro BOJOXpaHUIINILIA

Kaxk BugHO 13 puc. 7 3arpsi3HeHHasi KaJJMUeM BOJiHAas Macca cToka p. Mne go
6,4 MKI/mM® IIPOJBHMIacTCS OT BEPXOBbS K LEHTPAILHOM 4aCTH BOAOXPAHUIIMILA,
OCAXJAsACh K MPUIUVIOTUHHOM 30HE 10 0,5 MI/KT B JIOHHBIX OCaJKaX, TaKXE B
parionax Brnanenus pek Kackenen go 1,0 mr/kr u Typrens — 0,6 Mr/kr.

16



Takon xapakrtep pacupeieieHHusi M OCaXKICHUS KaJIMHs, YKa3blBa€T Ha
3HAYUTEIbHBIM YPOBEHb AHTPONOTEHHOW HAarpy3KH, CO34aBacMOM ITaHHBIMHU
peKaMu, Ha 3KoJIorM4yeckoe coctossHue Kammaraiickoro Bomoxpanunuima. Kax
M3BECTHO, B TMOBBIIICHHBIX KOHIICHTPAIUSAX KaJMHIl TOKCHYEH, OCOOCHHO B
COYETAHUM C IPYTMMH TOKCUYHBIMU METAJUIAMH, YTO B CBOIO OYEPE]b HETaTUBHO
BJIMSIET HA BOJHBIC OpPraHW3Mbl, TEM CAMbIM SBISISICH HA4YaJlbHBIM 3BEHOM B

TpoHUUIECKOM IEeTIH.
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Puc.7 — IIpocTpaHcTBEHHOE pacmpeieiieHue KaJMHs B CUCTEME
«BOJA-IOHHBIE OTIO0XKEHU» Kanmaraiickoro BOJOXpaHmInIIa
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CrnenoBaTenbHO, MPEACTABICHHBIM MaTepHal PACKPhIBAET OOILYI0 KapTHHY
pacnipoctpaHeHuss TM B NMOBEPXHOCTHOM CJIO€ M JIOHHBIX OCaJKaX aKBAaTOPUU
BOJOXPAHWINILA, HAIJISITHO MOKa3bIBask O4aru X pacipeiesieHus], CBUIAETEIbCTBY I
O CYILIECTBEHHOM BIIMSHUM MajblX pEK Ha JKOJIOTMYECKOE COCTOSHHUE
BOJOXPaHWJINILA.

CpaBHuTenbHasl XapakTepucTUKa OeHTO(aroB M XUIIHBIX BUAOB, IIOKa3aia
HE3HAYUTENBHBIE PA3JIUYUSA B HAKOIUICHUAX METAIIOB, JIMIIbL IO COAEPKaHUIO
MEOM W CBUHUA B XHWIIHBIX pbI0AX 3aMETHO HEKOTOPOE IMOBBIIICHHE.
ConocraBneHre HOPMAaTUBHBIX YPOBHEW C JaHHBIMU Ta0d. 6 MOKa3bIBaeT, 4YTO
HaWJICHHbIC KOHLEHTPAlMM METAJUIOB HE TMpPEeBBIAOT 3HadyeHnd MY wu
COOTBETCTBYET HOPMATHUBHBIM TPEOOBAHUSIM.

Ta0nuia 6 — Cpeanee copepskanre TM B MBIIIICUHBIX TKAHAX, MI/KD
Bun Zn Cu Pb Cd
benrodaru 0,85 0,061 0,032 0,003
XUIHUKA 0,87 0,084 0,051 0,001
MY, mr/kr 40 10 1 0,2

[Ipu 00pabGoTke »sKcnepUMEHTaNbHbIX JaHHbBIX (3a 2013 r.) MeTomom
CTaTUCTUYECKOTO aHajii3a BBISIBIICHA TECHAs MOJOKHUTENIbHAs KOPPEISIMOHHAs
3aBUCUMOCTh MEXJYy COJIEPKAHUEM METaUIOB B BOJIE€ U JOHHBIX OTJIOXKECHHUSIX
(R =0,82), a 3aBUCUMOCTH MEXy HAKOIJICHUEM TOKCUKAHTOB B MBIIIIAX PIO U
J1O He BbIsBJICHA.

Takum oOpa3om, Ipu U3yYEHUH BOMPOCOB BIUSHUS (HUIUKO-XUMHUUYECKUX U
OMOJIOTMYECKUX  (PaKTOPOB, HEOOXOJAMMBIX TP BBIOOpE U  OOOCHOBAHUMA
MEPOTIPUATUN MO MPETOTBPAIICHUIO HEOIArOMPUSITHOTO BO3/ICHCTBUS HA yCIOBHS
obuTaHus PBHI0 W TOJYYCHHIO SKOJOTHYECKH OC30IMacHBIX PHIOOIPOIYKTOB,
BBISIBIICHO, YTO aHTPONOT€HHAsI Harpy3Ka, KOTOpPOW MOJIBEpraeTcs BCA SKOCUCTEMA
BOJIOXPAaHUJIMIIA, UMEET OYE€Hb TECHYIO CBSI3b B YCJIOBHBIX CHCTEMaxX «BOJa-
JIOHHBIE OTJIOKEHUSI-BOJHBIE OpraHu3MbD». [lojlydeHHbIE HAMU JIaHHBIE YPOBHS
HakomwieHuss TM B Boxe m JIO Kammaraiickoro BOJOXpaHWIMINA IPEBBIIIAIOT
HOPMAaTHUBBI, PEIBABIISIEMBIE JIJIs1 phIO0XO3SIICTBEHHBIX BOJOEMOB 10 ME/IH, IIUHKY
U CBHUHI[y, @ B MBIIICYHBIX TKaHAX PBIO COOTBETCTBYIOT HOPMATHBHBIM
TpeboBanusiM. Ho yuuThiBast pakT JIUTEIBHOTO COXPAHEHUSI TOKCHUHBIX BEIIECTB
B BOJIC€ M JOHHBIX OTJIOKEHUSX W MX MUTPALMIO MO TPOPHUUECKON IENH, HEIb3s
UCKJIIOYaTh KyMYJISIIIUIO TOKCUKAHTOB B phiOax B OyAyIlleM, 4TO B CBOIO OY€pe/ib
UMeEeT BaXHYIO POJIb MPU 00€CTICUeHUH HACETIEHUS DKOJIOTHYECKH YUCTON PHIOHOM
MPOIYKIIHEH.
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