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XUMUYECKUE ANEMEHTbI B MOYBAX r.YCTb-KAMEHOIOPCKA

©2012 Fansamosa I".K.

M3yqubI 0COOEHHOCT HaKoMMeHUs Meau, LIMHKa, CBNHLIa 1 KaAMWNA B NMoYBax F.yCTb-KaMeHOFOpCKa. [MouBb! Pasnn4HbIX 30H ropo-
a XapakTepusyrTca pasfiniHbIM YPOBHEM 3arpA3HEHUA. CocraBneHb! KapTbl-CXeMbl pacnpeaeneHna XuMn4ecknx aneMeHToB u
nXx accouwauwﬁ B Mo4Bax ropoda.

The features of the accumulation of copper, zinc, lead and cadmium in the soil of Ust-Kamenogorsk. Soils of different areas of the
city are characterized by different levels of pollution. The maps of the diagram of distribution of chemical elements and their associ-
ations in the soils of the city.

KntoueBble cnoBa:3arpsisHeHue, noysa, ypboskocucTeMbl, XMMUYECKIE SNIEMEHTbI, KO3MULIMEHT HAKOMNEHNS!
Keywords: Pollution, soil, special attention were paid, the chemical elements, accumulation factor

WuTeHCcHBHBIN Tporiece ypOaHU3aIiui 00yCIOBIII HENBIA PAJ] SKOJIOTHIECKUX MPoOIeM, CBSI3aHHBIX C PE3KHM
YXyIIICHHEM KauecTBa TOPOJICKOH cpebl. Bee 3T0 BEI3BIBaET HEOOXOIUMOCTh WHAWKAIIMN U OOBEKTUBHON OICHKH €&
coBpeMeHHOTO cocTostHusA. Hanbomnee octpoit mpobieMoil ypOoIKOCHCTEM SIBIISIECTCS 3arpsi3HECHNE OKPYIKArOIIeH Cpebl
TsoxEmeIMU MeTamiaMu (TM). OcoOeHHO akTyalbHa JaHHAS MpodiieMa Uil KPYITHOTO IMPOMBIIUICHHOTO perrnoHa Boc-
touHoro-Kasaxcrana r.Ycre-Kamenoropcka. OcoOEHHOCTSIME FOpO/ia SBISIFOTCS (PU3HKO-TeorpaduyecKre yCIOBHS €ro
PACTIONIOKEHUS], MPEMSTCTBYIOIINE PACCEUBAHUIO 3arpsI3HSAIONINX BEIIECTB, a TaKKe KOHIEHTPAIUsl MPOMBIIUICHHBIX
MIPOM3BOJICTB B UepPTE TOpOJa, TAKUX KaK I[BETHAs METAJLTYypTus, TEIJIOOHEPreTHKa, sijaepHoe ToruBo.llocTynnenue
TM B 1OYBEHHBIN TOKPOB ONpEEseT BO3MOKHOCTD JajdbHEHIIEH UX MUTPALlUU B TPYHTOBBIE BOJbI, UX JOCTYITHOCTh
pacTeHusIM, TOTEHIIMAIBHYIO YTPO3Y JKMBBIM OpraHH3MaM, B TOM YHCIIe YeloBeKy. Bmecte ¢ TeMm, mouBa siBisieTcs OJi-
HUM U3 BaXHEUIIINX 3aIIATHBIX, OMOXUMUYECKUX 0apbepoB IS Psijia COCIUHCHUN HA MyTH WX MHUTPAIH B TPYHTOBBIC
BOJIbI M PACTEHMUSL.

[TosToMy XMMHUYECKHI aHATU3 TOYB SBIACTCS OCHOBHOM YacThIO OMOTEOXMMHYECKHX HCCIIEHOBAaHHHA ypOo-
sKkocucTeM. M3ydueHue TsHKEIbIX METalJIOB B CUCTEME IIOYBA-APEBECHBIE PACTEHMSI IIO3BOJIUT OLEHUTh XapaKTep UX MU-
rpalyy U nepepacnpeesieHus, HAKOIJIEHUS] B XBOE U JIMCThIX APEBECHBIX PaCTEHUH U 104YB I. Y cTb-KameHoropceka.

Henb gaHHOM pabOTHI - OTIPE/ICICHAE XUMHYSCKIX 3JIEMEHTOB B ITOYBaX T. Y CcTh- KamMeHoropcka.

OBBEKTHBI U METO/bI UCCJIENJOBAHUA

nomans r. Yers-Kamenoropeka cocrasisier 230 kv ~.T0poji pacrosniokeH Ha PaBHHHHOM ydacTKe, 00pa3o-
BAaHHOM JIOJIMHAMU peK Yip0a u VIpTHIII pH UX CAMSHUM U OKPYXKEHHOM C CeBepa, BOCTOKA, fora M 0ro-3araia oTpo-
raMu TOpHbBIX XpeOToB BbIcoTO 710 800 M. [lonmHa ocTaeTcsi OTKPBITOM TOJIBKO B CEBEPO-3alaIHOM U B MEHBILCH cTe-
MIeHN B I0r0-BOCTOYHOM HAIPABJICHUH, YTO 3HAYUTEIHHO CAEPKUBACT BO3ZMOXHOCTH OBICTPOTO PAcCEenBaHMs BEIOPOCOB
TOKCHYECKHX 3JIEMEHTOB B BO3AYIIHBIN OacceiiH roposa npeanpuaTHIMHU-3arps3HUTEISIMHE.

I'opon Yerb-Kamenoropek pacrnosnioskeH B npenenax UPTHIIICKON 30HBI CMSTHS, SIBISIFOIICHCS BECbMa BaKHBIM
9KOJIOTHUYECKUM (akTopoM. [Taneo3oiickie mopoabl 1 OCTAHIBl HEOTEHA Ha TEPPUTOPUHU TOPOAA MEPEKPHIBAIOTCS MOIII-
HOMW TOMIIEeH 4eTBEPTUUHBIX AJUTIOBHAIBHBIX U JICIIOBHAIBHBIX OTIOXKEHUH, MPEACTABICHHBIX JIECCOBUIHBIMU CYTJINH-
KaMH, CJTaHIIaMH U TIPOCIIOSIMH IIeCKa U TPaBUsl.

Teppurtopust roposia npecTaBlieHa YePHO3EMHBIMH CTEISIMU B OMOTEHHBIX JIaH A Tax CyIIH, MOYBbI - Yep-
HO3eMbl OOBIKHOBEHHBIE CYTJIMHHUCTHIC M COJIOHIIEBATHIC, A TAKXKE JEPHOBO-TIICEBBIC aJUTIOBUAIIBHBIE CIIOMCTHIC (TTOWMBI
Upteima, YIs06l U JONHHBI MAJBIX BOIOTOKOB). Bee MOYBEI HMEIOT c1abOKHUCITYI0 U HEWTpaibHYI0 peakiuio (pH ot
6,8 1o 8,1), cpenHIO0 (B CYIIIMHUCTBIX Pa3HOBHIHOCTSX) U HU3KYIO (B CyIECYaHOM M IECUaHBIX PAa3HOBUAHOCTSIX) BE-
JMYUHY eMKOCTH rorsomenus (15-22 mr-okB./100 r mouBsl); coaepskanne rymyca cocTasisieT 3-6 %.

['eorpaduueckne KOOpIUHATHI LEHTpA paiioHa ucciepoBanuii 49°57' c. m. 82°37' B. 1.
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B 2009 r. BanoBsie BEIOpOCH B aTMocdepy ropoja coctaBuiau 107,5 Teic. TOHH. BBIOpOCH ITBITH B aTMOChepy
Metauryprudeckum npeanpustaeMm OAO «Kazuuak» coctapmim 217,14 T B rox [4]. CocTaB 3arps3HSIIONIMX BEIIECTB B
BBIOpOCax 1o ropofy HacuuThBaeT 10 170 HamMeHoBaHUil, U3 HUX 22 % OTHOCATCS K | KIaccy omacHOCTH. DTO MpPek-
JIe BCETO TsDKEJIble MeTaJlIbl (CBHHEI, KaJMHH, MBIIIBSK, OCpHILIMN, MeJlb, IMHK U Ap.), KOTOpbIEe 00J1a1al0T BEICOKOH
TOKCHYHOCTBIO, KAHLIEPOTCHHBIM U MyTareHHbIM dQdekramu, 3pPeKToM CyMMAIHH.

MakcumanbHoe cojiepKaHie XUMHUYECKHX 3JIEMEHTOB Ha a’po30JisiX B arMOC(EpPHOM BO3IyXe B TI. YCTb-
Kamenoropcke ( B Mkr/M°) cocrasisier: Pb-4, 5, V—2,1, Bi-1,9, Cd-1,3, Cu-20, Se-0,23, Sb-5,7, Zn-710, S-240. Oc-
HOBHBIMH KOMIIOHEHTaMH TBEPJIBIX BBIOPOCOB SIBJISIIOTCS CYIIb(aThl, CyIb(QHIbI CBUHIIA 1 OKCHJI IIMHKA.

W3 aHanm3mpyeMbpIX HAMH XHMHYECKHUX JJIEMEHTOB CBUHEI M KaJMHH OTHOCATCS K TIEPBOMY KJIAcCy OITacHO-
CTH, OHH 00JIaJaf0T aJUIEPTUICCKUMH, KaHIICPOTCHHBIMH, MyTar¢HHBIMH, SMOPHOTOKCHYECKIMHI U IPYTHMHU JICHCTBU -
Mu. CBHHEII SBIACTCS TOKCUKAHTOM T1o0anbHOro Xapaktepa. Kagmuii 061amaeT BEBICOKOW CIOCOOHOCTHIO K KyMYIISAIIUH
B TKaHsX. L{UHK - GHOMUKPOATIEMEHT, BXOIIINI B cOCTaB mpuMepHOo 60-TH (hepMeHTOB.

Bce BBIIEH3I0KEHHOE CBHICTEIBCTBYIOT O TOM, M3YYCHHE TSDKEIBIX METAJUIOB B OOBEKTaX OKPYIKAIOMICH
cpensl T.YcTh-KaMeHnoropeka sSBIsieTCsl BeChbMa akTyalbHOH mpobiieMoii. B maHHO# paboTe mpeacTaBiIeHbl pe3yabTaThl
UCCIIeJOBAaHMH 110 BaIIOBOMY coJiepkaHiio TM B OCHOBHOM CTapTOBOM 3BEHE - [T0YBAX rOpo/ia.

Boutn nccnenoBansl npoOs! nouB (riryouna 0-5 cMm), oroOpaHHbIe ¢ 69 MPOOHBIX ILIONIAIOK ropona (puc.l).
Oo6pa3sis! moyB oroupanmch B coorBercTBun ¢ ['OCTamu [1,2,3].I1puBszka mpo0 MOYB OCYMICCTBISUIACH C MOMOIIIBIO
npudopa CIyTHUKOBOTO ro3uiionupoBanust GPS.

hiacw Tad 1:100 000
o 2000 apoo

meTp

1 - nempogummvie cmenu Ha CUTbHOUWEOHUCTIBIX YEPHOIEMOBUOHBIX NOUBAX V3KOJIUHEUHBIX 6EPULUH 2OPHBIX YEA08, 2- nempo-
humnvle u KycmapHukosvie cmenu, Me30pumHusle KyCmapHUKOgble 3apOoCiu Ha WeOHUCIBIX YePHO3EMOBUOHBIX NOYUEAX U YEPHO3e-
Max KpymulX U YMePeHHO KPYMbIX CKIOH08; 3- KYCMAPHUKO8ble CIENnU U Me30humHble KyCmapHUKo8ble 3apoCiu Ha YepPHO3eMax
0OBIKHOBEHHBIX CYSTUHUCTBIX NOJO2UX CKIIOHOG, 4 - KYCMAapHUKO8ble cmenu Ha YepPHO3eMax 0ObIKHOGEHHbIX MePPAcO8bIX YPOGHell
Hpmoviwa u Yool 5- Kycmaphuxogle cment, MonoNEGHUKY eACeUdHble, MPOCMHUKOB0-0COKOGbIe 3APOCIU HA YePHO3EMAX
0ObIKHOBEHHBIX CY2IUHUCIBIX U COLOHYEBAMBIX, A MAKIICE ZPYHMOBBIX 0ePHOBO-2NIeEEbIX AJIIOBUANLHBIX CIOUCMBIX NOYAX HU3KOLL
u evicokoll notim Hpmeiwa, Yiw0wl u 001UH MAnblX 6000MOKO8.

Puc.1. Kapra-cxema nauanad o paifloHOB U TOUkH 0TOOpa Mpod moyB B npenenax I.Ycrb-KameHoropcka

®doHoBbIC TPOOBI TI0YB 0TOMpanu Ha pacctosiHuu 150—180 KM  OT TOPOACKO# YepThl B MPOTHUBOIOJIOKHYIO
CTOPOHY OT PO3BI BETPOB.

Jnst onpeniesieHus: BaJIOBOTO COJIEPKaHUSIMETANIOBIIOYBEHHbBIE 00pa3iibl MPOKAIUBAIM B Te4eHHE 4 4. B My-
denproit meun (500-550 °C), 3aTeM MHUHEpPATbHYIO YACTh IOUYBBI PA3Naraii KOHIEHTPHPOBAHHBIMHU MUHEPATbHBIMH
KHCJIOTaMH.

Maremarnueckas 00pabOTKa SKCIIEpUMEHTAIBHOTO MaTepralia MpoBEJeHa € ITOMOIIbIO porpaMMel Micro-
soft® Excel. KapTri-cxembl OBLTH COCTaBIICHBI ¢ MCTIONB30BaHKeM mporpammbl MaplnfoProfessionalVersion 6.0 u Co-
relDraw12.Conep:kaHne METaJIOB B TIOYBE ONPEICIIIIH ATOMHO-a0COPOIIMOHHBIM MeTo10M[5].

PE3VJIBTATBI U UX OBCYXJIEHUE
CpenHss KOHIIGHTpAIUS BaJIOBOTO COAEpKaHMs HKA BappupyeT oT 100- 3250, xkagmus — ot 0,9 mo 17,
cBuHIA — OoT 25 10 2130, meau — ot 10 10 415 mr/kr (Tabim. 1).
[o BenmMuMHE CpEJHEro BaJOBOIO COJEPIKAHHS UCCIIEAYEMbIC 3JIEMEHTBI PACIIONAratoTCs B CIEAYIOMEM YObI-
BatoieM nopske: Zn>Pb>Cu>Cd.
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[To Benmmumne cpegHero kodddurmenta Bapuammu (%) TM 00pa3yroT ciaexyrontuil yObIBaromuii psi:
Cu (133)>Pb (124)>Cd (91, 7) >Zn (91, 3).

Tabnuya 1.
BanoBoe conepxaHue MeTaIoB B TOYBax r. Y cTh-KameHoropcka (B Mr/kr)
OnemMeHT lim X+x G Cv,% ®Dom, MI/Kr
Zn 100-3250 804,4+88,5 734,7 91,3 105
Cd 0,9-17 3,540,4 3,2 91,7 0,8
Pb 25-2130 378,3+£56,6 469,5 124,1 20,0
Cu 10-415 66,6+10,7 88,8 133 4,5

Ipumeuanue: X— cpeouan apupmemuueckan, X _ ,.0.61q cpeoneii apupmemuueckoii, & cmaunoapmuoe

omxknounenue, V - koagppuyuenm sapuayuu, lim- npedenvt konredanuii

B mouBax roposa MakcHuMaibHOE KOJMYECTBO IMHKA MPEBBIIAII0 MIHUMANbHOE B 32,5 pa3a, cBuHIa — B 85,2
pasa, mexn —B 41,5 paza, kagmus - B 18,9 paza.

CpenHsisi KOHLIIEHTpALWs CBUHIIA IIpeBbINIaeT (POHOBBIM ypoBeHb B 18,9 pasza, menu — B 14,8 pasa, kagmus — B
4,4 pa3za, uuHka — B 7,7 pasa.

CpenHee conepkaHue KaaMusl BBIIIE ero kKiapka B 3eMHou kope (0,13 mr/kr) B 26,9 pasa, ceunua (16 mr/kr) -
B 23,6 pasa, uunka (83 mr/kr) - B 9,7paza, menu (47 mr/kr) B 1,4 paza.

CpeznHee cozep)KaHUe CBUHIIA NPEBBIIAET ero kiapk B nouse (10 mr/kr)s 37,8 pasa, munka (50 mr/kr) B 16,1
pasa, kagmust (0,5 mr/kr)- B 7,0, meau (20 mr/kr) - B 3,3.

HccnenoBanus mokasanu, 4To B MCCIEAOBaHHBIX oOpasiax B 71 % BamoBoe cozepkaHNE CBUHIA TPEBBINIACT
NAK B 1,2-21,3 pa3a; memu — B 14,5 % B 1,3- 4,2 paza: kaqmus - B 29 % B 1,2-5,7 paza; muaka - B 72,5 % B 1,2-10,8
pa3a. MakcuMaibpHOE MIpEBEIIIEHIE BEISBICHO y cBUHIA (B 3,8 pasa), nuHKa (B 2,7 pa3a), kaamus (B 1,2 paza).

YpoBeHb KOHIIEHTPAIIMM XMMHUYECKHX 3JIEMEHTOB B ITOYBaX Pa3JIMUHBIX 30H I. YcTh-KameHoropcka HeoquHa-
KOB (Ta0:1.2), 9TO OTpakaeT CHenU(HUKY pa3zHONPO(UIBHBIX IPOU3BOJCTB B HUX, NX HEOJMHAKOBYIO TEXHOI'CHHYIO Ha-
TPy3KY, CTETICHb OYUCTKH BEIOPOCOB U T.JI.

VYcraHoBIieHO, 4TO BasioBoe coaepxkanue Zn, Pb, Cu, Cd MakcumaipHO B mpoOax mo4B, OTOOpaHHBIX B CEBEp-
HOWM LEHTpalIbHOI (cesnTeOHOI) 30HaX ropoaa, 4To OOYCJOBJIEHO HAXOXKIEHHEM TaM KPYIHBIX MPOMBIIIICHHBIX
NPEANPUSTHH TOPOJia, OCYIIECTBISIONINX MaKCUMaIbHOE KOJIMUecTBO BEIOpOCcOB B ropose (AO «KasumHk», Yin0uH-
CKMii MeTaymyprudeckuit 3aBoji, TOLl, TUTaHO-MarHUeBBI 3aBOJ U 1Ip. ).

CopepxaHue CBUHIIA B TIOYBaX CEBEPHOM 30HE TMPEBLINIAET TAKOBOE B 10xHOU B 9,1 paza, nmuHka — B 6,0 pasa,
Menu — B 5,8 pasza u kaamus — B 3,4 pa3a. Haumensine xonnenTpanun TM oTMeueHBI B 105KHON 30HE, UTO O0BSICHACTCS
OTCYTCTBHEM IPOMBIIIICHHBIX MPEIIPUATHI U OapbepHBIMH QYHKIUAMHU peku MpToim.

Tabauya 2.
Coaep:kanue XUMHYECKHUX 3JIEMEHTOB B 0YBAX Pa3JMYHBIX 30H I. YcTbhb-KameHoropcka
Cesep- Oxnas
DneMeHT | Hast HentpanpHas (cenuteOHast) (n=28) | CeBepo-BocTouHas (n=16) (n=9)
(n=16)
Cu 127.9428.3(88) 69.5+£17.7(134 25,042.1(33.3 22.2+3.6(49
21-395 15,0-415,0 13-43 10-47
7n 1438.44247(68.8) 820.,5+£115(74.4) 459.4452.0(45.3) 240,3+£38.,3(48)
300-3250 200-3250 150-775 100-475
cd 6,1+0,8(51) 3,240,7(107) 2,4+0,57(95.5) 1,8+0,2(31)
2,09-13.8 1,0-17 0,9-10,6 1,02-2,6
Pb 672,3+154(91) 397.7£79 (106) 221,7+86(156) 73,7£14,5(59
75-2130 50,0-1760 35-1500 25-138

[Tpumewanue: B uncauTele — CpeHss aprudMeTHIecKas u ee omnoKa, MIVKT; B CKOOKax — Ko3((GUINEeHT BapHayH, %;
B 3HAMEHATEJIe — Mpees KoJIeOaHul, MI/KT.

Ha ocHOBaHUU MOTYYEHHBIX JaHHBIX COCTABICHBI KAPTHI-CXEMbI BAJIOBOT'O COACPIKAHUSI XUMUUYECKUX IIICMEH-
TOB, KJIACCHI BaJIOBOTO COJICPKAHMUS IEMEHTOB H MX MPOICHT B MMoyBaxX ropoja (puc.2). CaMblil BBICOKHIA KIacc Bajo-
Boro cojaepxxanus menu (>30) coctaBisier 46% TEeppUTOPUHU TOPOJA, COOTBETCTBEHHO muHKa (>900) — 30%, xaamus
(1,5-3,0) —43%, cBunmna (>300) —32% TeppuTopuu ropoaa.
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Puc. 2. KapTel-cxeMbl BaJIOBOTO COAEPKaHUSI MEJH, LIMHKA, CBUHLIA U KaJAMMsI B I04Bax I. ¥YcTb-KameHnoropcka

JlaHa OLleHKa COCTOSIHUS ITOYB Pa3iIMYHBIX 30H TOPOJA HE TOJBKO 110 YPOBHIO COAEPIKAHUS OTACIBHBIX dJIe-
MEHTOB, HO U TI0O CYMMapHOMY COJIEPYKaHHIO 3arPS3HSIONINX TTOYBHI 3JIEMEHTOB (Tabi.3).

Tabauya 3.
CpaBHHTe/bHASI XaPAKTEPUCTHKA 30H 3arpsisHeHusr. Ycrb-Kamenoropeka
30HBI 3HavyeHue Zc Dopmyna reoXuMHYECKOH CrennaTn3auu
267.0
CeBepHa;I 20-220 Pb35y2>CUQ854>ZH14’5>Cd7’
eHTpasbHas (Cenu- 52
! TpTe6Ha${)( 9,7-201 Pbisg >Cuisq>Zigg >Cdig
14.5
CeBepo-BocTouHas 9.922 Cus ¢>Zny 4>Cd;z 3 >Pby 4
OxHas 120 Cus o>Pb; 4 >Ni,;-Cd
5,4-15,6 5,0 3,4 2,3= 2,3
O0wee no ropoay 864 Pb g 9>Cuyy5>Zn; 7> Cd
5,4-220 189~ LU 8~407 7 43

HpI/IMe‘IaHI/IeI B YHUCJIIUTECIIC - CPECAHEC 3HAYCHUE CYMMApHOIo COACPKaHUA XUMUYCCKUX JJIEMECHTOB; B 3HAMCHATEJIC —
npenensl KoneOaHui.

Cornacuo kiaccuukarun Caera[6]10uBbl CEBEPHON 30HBI OTHOCSTCS K OYEHb BBICOKOMY YPOBHIO 3arpsi3He-
Hus (Z,>128), nueHTpaabHOl (ceauTeOHOM) 30HbI — K BBICOKOMY YPOBHIO, TOYBBI CEBEPO-BOCTOYHOM U FOKHON 30H Io-
poJa — K JOIyCTUMOMY YPOBHIO 3arpsi3HeHus (Z, <16). B cpeqnem mig mous ropona Ycrb-Kamenoropeka xapakrepHa
CBMHIIOBO-MEJHO-1IMHKOBas reoxuMuueckas crnenuanusanus (Pbygo>Cuy >7n; 7>Cdy ).

B pacmpeneneHuM TsHKEIBIX METAJUIOB B MOYBAaX ropoja OTMEYEHa YeTKas 30HAJbHOCTbH, BBHIPAKAFOIIASCS B
YMCHBIICHUHU CIICKTPa TOKCHKAHTOB M CHIDKCHHHU WX KOHIICHTPAIIWH 110 Mepe YIaJIeHUS OT OCHOBHBIX UCTOYHUKOB 3a-
TPS3HEHUSL.

Ha ocHOBaHMH OpHEHTHPOBOYHO IIKAIBI OICHKH a3)POTCHHBIX 0YaroB 3arpsS3HCHHS COCTAaBJICHA KapTa-cxema
pacrpeneeHusl CyMMapHOTro KodpQUIMeHTa 3arpsi3HCHUS THKEIBIMA METaJUIaMH B TO4YBax T. YcTh-KameHoropcka
(puc.3).

Ha xapte pacnpenenerus cyMMapHoOro koauirenra 3arps3HeH s TSOKEJIBIMU METaJUIaMH B [OYBAX T'. Y CThb-
Kamenoropcka 1-s 30Ha OTHECEHa K OYEHb BBICOKOMY YpPE3BBIYAHO OMACHOMY ypOBHIO 3arpsizHeHust (Zc Oonee 128
yci. ef.) u npuypodeHa k npomiutoniagkam OAO «Kaznuak», AO YM3, [lImenesa Jlora, YK TOII, a Takxke K Teppu-
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TOPHSM, HEIIOCPEACTBEHHO MPHUJIETaommM K HUM. COIacHO mKajae pa3paboTaHHBIX KPUTEPHEB IKOJIOTMUYECKOTO CO-
CTOSIHHSI TIOYB 30HBI ¢ Zc Oozee 128 ciemyeT OTHECTH K 30HaM 3Kojorudeckoro OenactBus. CyMMapHBIN TOKa3aTeb
CeBEpHOM 30HBI cocTaBisieT 267,0 yci.e.

Bo 2-10 308y (Zc ot 32 1o 128 yen. en.) BXOIAT *KUJIble MacCUBBI, 00paMIISIOIINE MO Tepupepur MpOMILIO-
mragku OAO «Kasmuak» u YK Mamsasos Ha paccrossauu 2,5-5,0 KM (5KWITbIe MACCHBHI BIOJB MIpocriekTa JIeHnHa, yiI.
baxosa, cr. 3amura, Menb3aBojia, 4aCTHYHO Mocenok KpacuHa, MacCHBBI MHOTOATaXKHOW 3aCTPOMKH, IPUMBIKAIOIINE K
sonootBairy YK TOL u ap.). 3arpsa3uaeane nouB TM naHHOI 30HBI COOTBETCTBYET BHICOKO OMACHOMY YPOBHIO

B nouBax jaHHOI 30HBI 3a()MKCHPOBAHBI B AHOMAJIBHBIX KOHIIEHTPALMAX TE XK€ DJIEMEHTHI, YTO U B MEPBOU
30HE.

3-s 30Ha (Zc oT 16 10 32 yci.ei.) OTHOCHUTENBHO YOBIETBOPUTEIBHON SKOJOTHUECKON CUTYaIH. 3arpsi3He-
HHEM YKa3aHHOT'O YPOBHSI OXBAau€Ha 3HAYMTEIbHAs 4acCTh >KWJIBIX MACCHBOB OOJIACTHOIO LIEHTPA: MHOTO3TaKHAs 3a-
cTpoiika, npumbikaromas Kk YK Bok3ainy, K JOMy KyJlbTypbl METaLIypros, /[Bopiuy cnopra, muiomanu Yuanosa, [Ipom-
6aze.

4-o0i1 30HE (Zc Menee 16 ycu. en.) Hanboee XapaKTEPHBI IS JaTbHUX MPUTOPOTHBIX 30H, MPUMBIKAIOMINX K
ropojly ¢ BOCTOKa M CeBepo-3amaja. 3eMJIM 3TH IPEUMYLIECTBEHHO He 3acesieHbl. V3 MIIbIX MacCHUBOB 00JIACTHOTO
LIEHTpa 3arpsi3HEHUE 3TOr0, CPABHHUTEIHLHO HHU3KOIO YPOBHS, CBOMCTBEHHO HambOosiee KOM(MOPTHOH 4acTH Topoja
(«Crpenkay, Habepexnas Uptoima, AGiakeTka).

JIJIst OLIEHKH DKOJIOrO-TeOXMMHUYECKON CUTyanuit mous r. ¥Ycrb-KameHnoropcka 6butn paccuuTansl Koddduu-
entsl koHueHTpauu (Kc), onacHoctu (Ko), kinapk konuenrpannu (Kk), oTHOCHTENBHBIN KOHIIEHTPAUOHHBIH Koaddu-
ueHT (Koxk). IlepBblii oTpa)caeT yBenndeHHe CoJiep KaHHs dJIeMeHTa B 00paslie B CpaBHEHUH C ()OHOM, BTOPOH - €
[TAK, TpeTwii - ¢ KJIapkoM B 3eMHOM Kope, mocuenuuii — ¢ OK (tabmn.4).

Tabauya 4.
CocTaB 1 YpOBeHb HAKOILICHHS 3JIEMEHTOB B Mo4Ber. YcTs-Kamenoropcka
Ioka3arteu 3arpsi3HeHUsI
3onbI ropoa DJieMeHT
Ke Ko Kk Koax
Zn 13,8 4,9 17,3 14,4
| (1;?1 33,6 6,7 43,5 22,4
CeBepHas 30Ha cd 28.4 13 27 23
7,5 2,0 47,1 3,1
It Zn 7,8 2,7 9,9 8,2
eHTpaJbHasi
b P Pb 19,9 4,0 24,9 13,3
(cesqmnTedHast) Cu
15,6 0,7 1,5 1,3
Cd
4,0 0,9 21,0 1,6
Zn 4,4 1,5 5,5 4,6
3 Pb 11,1 2,1 13,3 7,4
CeBepo-Bocrounas Cu s6 03 05 05
Cd b 9 9 9
2,9 0,8 18,5 1,2
Zn 2,2 0,6 2,9 2,1
4 Pb 3,7 0,7 4,6 2,3
KO:xnast 30Ha Cu
4,9 0,2 0,5 0,4
Cd
2,2 0,6 13,6 0,9
Zn 7,7 1,24 9,7 7,9
Pb 18,9 11,65 23,6 12,6
5| O6wee no ropoay Cu
14,8 0,66 1,4 1,2
Cd
2,3 1,16 27,1 1,8
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Puc. 3. Kapra-cxema pacrnpeseneHus CyMMapHOTo Ko pHIeHTa
3arpsi3HEHUs TSHKEJIbIMU MeTaljIaMU B o4Bax I. YcTh-KameHnoropcka

Koappuuunent xonuenrpauuu (Kc), mo3Bosiser oLeHUTh CTETICHb MPEBBILICHUS] YPOBHS COACPKAHUSI XUMHY e-
CKHUX DJIEMEHTOB B I'OPOJCKHMX IOYBaX HaJ TAKOBBIMH B (POHOBBIX YCIOBHUSIX. DTOT MOKa3aTelb BapbUPYET B 3aBUCH-
MOCTH OT IOJIOXKEHHs B MCCIIElyeMOW 30He TOpOja, XapakTepu3ysl TUII 3arps3HeHus. B cpennem koadduimeHt koH-
LEHTPAIXH TI0 TOpoTy BapbupyeT ot 2,3 (kagmuii) 1o 18,9 (cBuHeI).

Koadpdrmment onacroctn (Ko) n oTHOCHTENBHBIN KOHIIEHTpAaIMOHHBIN K03 duiment (Konk) xapakTepusyor
MIPEBEINICHIE YPOBHS COJCPIKaHUS XUMHIUECKUX dJieMeHToB 1o oTHomeHnto K [T/IK n k OZIK cooTBeTcTBEHHO.

Cpemnmii kodp¢purment onacHoct (Ko) komebneres ot 0,66 (mens) mo 11,7 (cBuHEI), cpeTHIIA OTHOCHTETh-
HBII KOHIIEHTpaoHHbIH koddunueHT (Koak) - ot 1,2 (mMens) mo 12,6 (cBuHet).

HccnenoBaHHble METAUIbl PaclojiaraloTcsi B CIEAYIOIMH YOBIBAIOIIMI MOPSIOK 10 BEJIMYMHE CPEIHEro
kiapka konuentpaimu: Cd>Pb>Zn>Cu;

o cpegHeMy Koa(duimenty Konuentpaimu: Pb>Cu>Zn>Cd;

1o BenmuuHe Kodduuuenta onacuoctu: Pb>Zn>Cd>Cu;

10 BEJIMYMHE OTHOCUTEIILHOTO KOHIIEHTPAIIMOHHOT0 KO3 durmenta: Pb>Zn>Cd> Cu.

VYcraHoBieHo, uTo paccuutanHsle cpennue kapku (Kc, Ko, Kk) cBuHIa B ceBepHOIt 30He MPEBBIIIAIOT Ta-
KOBBIE B 105KHOM 30HE B 9,1; 9,6; 9,5 pa3, uunka - B 6,3; 8,2; 6,0 pa3, menu - B 1,9; 6,5; 5,4 pa3; kaamus — B 3,4; 1,7;
3,5 pa3(Tabmn.12).

[To pacueram Koz Bemymiee MecTo B 3arps3HEHHH 1OYB T. Y cTh-KameHoropcka 3anmmaet Pb, 3atem Zn,
Cd, Cu.

OmHOBpEMEHHOE TOCTYIUICHHE B TOYBY Cpa3y HECKOJIBKMX XUMHUECKUX DIIEMEHTOB MOXKET CYIIECTBEHHBIM
00pa30M MOBIHSTH Ha TIOBEACHNE KAXKIOTO U3 HUX. B YCIIOBHAX TEXHOTEHHOTO 3arps3HEHUS KOPPEIIHOHHAS 3aBHCH-
MOCTBH OIPEACIACTCA HE TOJIBKO YPOBHAMU KOHI.[CHTpaI_II/IIjI, HO U Ha60pOM XUMHUYCCKHUX DJIEMECHTOB U COOTHOIIICHUEM
MEXKIY auMu.C LCIIbIO BBIABJICHUSA KOPPEIATUBHBIX cBsI3en MEXKIY COACPKaHUEM MEAM, IMHKA, CBUHIA U KaJIMUA B
MOYBaxX ropojia ObLIM PacCUNUTAaHBl COOTBETCTBYIOIIME MapHble KOA(QQUIMEHThl Koppeisiuuu. s yKa3aHHBIX map
TAXKCIIBIX METAJUIOB B MOYBaX BbIABJIICHA CTATUCTUYCCKU 3HAUYMMAad JOCTOBCPHO-IOJOXUTEIIbHAA CBA3b CBUHIA C ME-
nei0 (1=0,9), muaKoM (r=0,8), meau ¢ mmaKoM (1=0,9), cmabas kaaMus co CBHHLIOM, MeJbio (1=0,3), ruakom (r=0,3).

3AK/IIOYEHHE

CpemHsis KOHIICHTpAIMs CBUHIIA B ITOYBaX T. Y cTh-KaMeHoropcka mpeBbImaeT poHOBEIH ypoBeHb B 18,9 pa3sa,
Meu — B 14,8 pasza, kaamus — B 4,4 paza, uuHka — B 7,7 pasa.

YpoBeHb KOHIIEHTPAIIMH XMMHYECKHX 3JIEMEHTOB B ITI0YBaX Pa3JIMUHBIX 30H I. YcTh-KameHoropcka HeoquHa-
KOB, BasioBoe cozepxanue Zn, Pb, Cu, Cd MakcumansHO B Mpodax Mmous, 0TOOPaHHBIX B CEBEPHOWH IIEHTPAILHOM (ce-
nuTeOHOI) 30HaX ropoja. /i1 moYB ropoja xapakTepHa CBUHI[OBO-METHO-IIMHKOBAs TCOXMUMUYECKas CIeIHaTn3anns

Pa3paboTanHbIe KapTOCXEMbI3aTrpsI3HEHU TEPPUTOPHH MEAbI0, CBHHIIOM, IIMHKOM, KaJMHEM, a TaKXe CyM-
MapHOTO TIOKAa3aTells 3arpsA3HEHUs MoYB I. Y cTh-KaMeHoropckanMeroT BayKHOE 3HAYEHHUE JJIS SIKOTOKCHKOIOTUYECKO-
IO PAaHXHPOBaHMS TEPPUTOPUHU TOPOAA C IMO3HMIMHU 370POBBS HaceleHHs. PeaOumuraiust 3arpsA3HEHHBIXTEPPUTOPUT
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ropoaa BO3MOXKHA ITyTeM (YHKIIMOHAJIHHOTO O3EJICHEHHS C YYETOM METAJUIONOTTIOTUTENFHOTO MOTEHIHANA JAPEeBeC-
HBIX pacTeHUH, 6aronaps 4eMy BO3MOYKHO YMEHBIICHNEC HHTEHCHBHOCTH 3arpsS3HCHHUS.
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MOHUTOPUHI 3KONOrMYECKOr0 COCTOAHUA PEK YEYEHCKOW PECMYBNUKM

©2012 Caudoea M.LLI., Acxaboea X.H., O30bixaHoe M.C., LLlyaunoe K.A-B.
YeueHcKuil rocyaapCTBEHHbIN YHUBEPCUTET
KomuteT MpaButenscTBa YeueHckoi Pecnybnmki no akonorum

VccrnenoBaHo 3Kkomormyeckoe coctosiHne peku ApryH n peku Berka. MokasaHo YTo peku ApryH 1 Benka oTHOCSTCS K KaTeropum
«YMEpPEHHO 3arpsisHEHHasy, knacc kayectsa Bogbl |ll. MpeanoxeHbl 0CHOBHbIE MEPOMPUATIS MO OXpaHe BOAHbIX pecypcos YP ot
3arpsASHSOLLNX BELLECTB.

The ecological status of the river Argun and Squirrel. It is shown that the Argun River and Squirrel are classified as "moderately
polluted" water quality class lll. The basic measures to protect water resources from pollutants CR

Knroyesbie croea: MoHUTOPUHT, SKOMOTUS, 3arpsidHsiioLLme BeLecTa, p. ApryH, p. bernka.
Key words: Monitoring, ecology, polluting material, r. Argun, r. Squirrel.

Bonnbie pecypebl UeueHckoit PecryOnnkn BecbMa oOmupHsbI. [To3TOMY po6iieMsl, XapakTepHbIe ISl BOJ0XO0-
3AHCTBEHHOTO KOMIUIEKCa BCEi CTpaHbl, aKTyallbHbI M JJISI HAILIETO PErHoHa. JTO 3aMIMBaHUE U 3apacTaHue MalbIX pek,
paspyiieHne 6eperos, HECOOIIIOAEHHE 0COOOro pexrMa MPUPOAOI0NIb30BaHNUs B BOAOOXPAaHHBIX 30Hax. OnHa U3 oc-
HOBHBIX MPOOJIEM — CHIDKEHHE Ka4eCcTBa BOJ] M yXY/IIEHHE YKOJIOTHUYECKOTO COCTOSHUS BOJHBIX OOBEKTOB.

ITouTtn Bce pexn pecrmyOaMKH HOCST SIPKO BBIPAXKEHHBINH TOPHBIM XapakTep U OepyT Hadyajo Ha BBICOKHUX Iped-
HSX XpeOTOB M3 POJHUKOB MM JIETHUKOB. PeXHM pek B TeUEeHHE T0/1a MOABEPKEH OOJIBINNM U3MEHEHUSIM, 3aBUCSIIIUM
0T ycJoBUi uX muTaHus. [103TOMy 10 BOTHOMY peKuMy pekr YeuHH MOXKHO pa3/IeNuTh Ha JBa TUIIA.

K nmepBoMy THITy OTHOCSATCS pEKH, B TUTAHUH KOTOPBIX BAKHYIO POJIb UTPAIOT JISIHUKH U BEICOKOTOPHBIE CHe-
ra: oto Tepek, Cymxka (Hmxke BrageHust Accel), Acca 1 ApryH. B neTHuit nepnoj, Koryia BEICOKO B TOpax YHEPrHYHO
TAIOT CHEra ¥ JICHUKU, OHU Pa3IMBAIOTCSL.

Ko BTOpOoMy THITy OTHOCATCSI pekH, Oepyline Ha4aao U3 POJHUKOB U JIMIICHHbIC JISTHUKOBOTO M BBICOKOTOP-
HOTO CHEroBOro nuranus. B oty rpymnmy Bxomar Cynxa (no Bunanenust Accsl), Banepuk, 'exn, Mapran, ['oiita, {xai-
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