['udoponozus

YAK 504.4.054

M. K. Bypau6aes', /I. M. Bypain6aesa’, A. M. Prickennauesa’,
A. H. Epaec6aii’, K. K. Makaw®, A. C. UkanoBa*

!JI.1.1.. mpodheccop, 3aMECTHTE b TEHEPATBHOTO JUPEKTOPA 1O HAYKE
(KazaxcTaHCkoe areHTCTBO MPUKIATHOU 3Kkoorun, Amvatel, Ka3axcran)
*Tloxrop PhD, CHC 1aGopaTOpuy IrHAPOXHMHH H SKOJOTHYECKON TOKCHKOIOTHH
(UucturyT reorpaduu u BogHOU Oe3omacHoCTH, AMaTtsl, Kazaxcran)
*PhD 10KTOpaHT Ka)eaphl METCOPOIOTHH H THIPOIOTHH
(Kazaxckuii HAIMOHATBHBIA YHUBEPCUTET HM. anb-Papadu, Anvarsl, Ka3zaxcran)
‘Crapumit mpenoasatens kadyeaps! reorpady, 3eMICyCTPOHCTBA H Ka1acTpa
(Kazaxckuii HAIMOHATBHBIN YHUBEPCUTET UM. amb-Papadu, Anvarsl, Kazaxcran)

Ob UIBMEHEHNUN KAYECTBA BOJbI 11O TN IPOXUMNYECKUM
HOKA3SATEJIAM HOBEPXHOCTHOI'O CTOKA PEKHM EPTUC
HA TPUTPAHUYHOW C KHP TEPPUTOPUH

Annoranus. [IpeacraBiacHa TUHAMHKA KOJCOAHWI THIPOXHMHUCCKHX IMOKA3ATC/ICH TPAHCTPAHHYHOU PCKH
Epruc ¢ 2001 mo 2016 r. Ha mpurpaHmyHOM y4dacTke ¢ Kuraiickoit Hapoanoi PecryOnmmkoi u ompeacicHa rpymnmna
3arpS3HHUTEIICH, 3JICMCHTHI KOTOPOH MPEBBIIAOT MPEACIBHO JOMYCTHMBIC KOHIICHTPALUH.

KimoueBbie ¢j10Ba: THAPOXUMES, HCTOYHUKH 3arPS3HCHUS, KAYCCTBO BOIBI, KOMILICKCHBIN HHICKC 3arps3HCH-
Hoctu BoA (KU3B), nmpeacmbHO AOMYCTHMBIC KOHIICHTPALWH, TPAHCTPAaHUYHAS peka Epruc.

Beeaenne. Crcuudpuaeckum (HEeHOMEHOM COBPEMEHHOH 3KOJOIHUCCKON CHTYAlMK CTAal0 TPaHCrpa-
HUYHOC 3arpsi3HCHHC, pPachpoOCTpaHCHHOC B armocdepe W  ruapocdepe, KOTOPOS — YCIOKHSCT
MCPETOBOPHBIC MPOLIECCHI B BOMPOCAX OXPAHBI  OKPYKAIOWICH CPEAbl MEKAY COMPEACTbHBIMH
rOCyJapCTBaMH.

Takas cuTyaluss XapakTCpHa W UL HaleH pecny6m/n<14, TAaK KaK TJIABHBIC BOJOTOKH SBJISIFOTCSI
TPAHCTPAHUIHBIMHA U HA MPOTSDKCHUHM MHOTHX JICT KAQYCCTBCHHBIC XAPAKTCPUCTUKU MOBEPXHOCTHBIX BOJ
MOJABEPrarOTCs KOJIOCCATBHOMY HETAaTHBHOMY BO3ACHCTBHIO B PE3YJIBTATE XO3SHCTBEHHOH ACITCIBHOCTH
1 GYHKIHOHHUPOBAHHUS MPOMBILLICHHBIX MPEIIPUATHHA COMPEACIbHBIX TOCY JAPCTB.

B 5T0i1 cBsI3u OICHKA KAUCCTBA MOBCPXHOCTHBIX BOA, & TAKXKE ONPEACICHUC CTCIICHH U XapakTepa
3arpA3HCHUA JOJIKHBI IIPOBOAUTHCS B HAAJICKAIICM MOPSIAKE.

Uro mnoapasymeBacTCsi MOJ Ka4eCTBOM IOBCPXHOCTHBIX BOA? ODTO COCTaB M CBOMCTBA
MMOBEPXHOCTHBIX PCUHBIX BOJ, OMPCACSIOIINC MPUTOJHOCTD ISl KOHKPETHBIX BHAOB BOJIOIOJIB30BAHUS,
00CCIICUCHNsT HAAJCIKAINETO YPOBHS 340POBbS HACCICHHS W (YHKUHOHHUPOBAHUS €CTCCTBCHHBIX
3KOJIOTHYECKUX CUCTEM B MpeJeax romeocrasa [6].

IMpu wuccaemOBaHUM KAYCCTBCHHOTO M3MCHCHHS BOJ TPAHCTPAHHYHBIX PEK HEMAIOBAKHBIM
daxkTopoM SBIACTCS H3yuCHHUEC (OPMHPOBAHMS XHMHYCCKOTO COCTaBa MNpHUPOAHBIX BoA. bmaromaps
ocHoBoMoOJararo-muM padoram Bepuamckoro B. U. (1891-1945), depcmana A. E. (1932-1955),
Bunorpazosa A. H. (1924-1957), Anckuna O. A. (1943-1965) u apyrux BHAHBIX YUCHBIX OCHOBHBIC
nyTd (OPMHUPOBAHHS U TJIABHBIC (DAKTOPBI, OMPEACIMIOIINEC XUMHUYCCKHH COCTAB NMPHUPOAHBIX BOJ, B
00IIMX YepTaxX U3BECTHHI [4].

[ToHMMaHME XUMHYECKOTO COCTABA BOJBI TAKXKE HCOOXOAMMO I OLECHKH MPHIOJAHOCTH €€ HCIOb-
30BaHUS B PA3MUYHBIX LEmIX. MI3MEHEHHEe KadecTBa MOBEPXHOCTHBIX BOJ NMPOUCXOAUT B PE3YIbTATE KaK
B3aUMOJCHCTBUS BOABI U IPUPOABI (BBIBETPHUBAHMUS), TAK M XO3SHCTBEHHON ACATEIBHOCTH [7].

K ecTecTBeHHBIM HCTOYHHMKAM 3arpsi3HCHHUS BOAHBIX PECYPCOB OTHOCATCS PYAHBIC MECTOPOXKACHUS H
PYAONPOSIBICHHUS, PA3TNUHBIC TCOXUMUYCCKUE aHOMAMuu. B pe3ynbraTe MX BO3ACHCTBHS €CTCCTBCHHBIH
(OH coaeprkaHMs TEX W MHBIX XHUMHYCCKUX BELICCTB B BOJAC MPEBBIINACT CYIICCTBYIOIINE HOPMATHBBI
KaK PHIOOXO3SICTBCHHBIX, TAK K MCHEE HKECTKUX — X031HCTBeHHO-ObITOBBIX [TJIK [1].
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OO01IECH3BECTHO, UTO U3 AHTPOIIOTCHHBIX HCTOYHHUKOB 3arpsi3HCHUS B TICPBYIO OUCPCIb BbIACISIIOT ABC
OCHOBHBIC TPYIIIBI OOBEKTOB — 3TO CENBbCKOXO3SIMCTBCHHBIC HCTOYHHKH 3arpsi3HEHUs — cBanku 16O,
JKUBOTHOBOJUCCKUC KOMIUICKCHI, CKJIagpl MHHCPaNbHBIX yaoOpeHuit u ap. K  mpombluicHHBIM
HCTOYHHKAM 3arpsi3HCHUSI OTHOCST MPOMBIIIICHHBIC U KOMMYHATbHO-OBITOBBIC CTOKHM MPCINPUATHH U
HACCJCHHBIX MYHKTOB, MOBCPXHOCTHBIC CJIMBBI C 3arpsS3HCHHBIX MNPCANPHATHH M CCIUTCOHBIX 30H,
MOJUTOHOB MPOMBILI-ICHHBIX OTXOJO0B.

O0bexT uccnegoBanus. Pexa Eptuc — »xu3HeHHO BakHas aptepus He Tonpko KaszaxcraHa, HO u
Bcero peruoHa. OHa SIBISCTCS caMbIM KPYMHBIM nputokoM OOu, AnuHa peku coctasmsieT 4248 km,
nporekaeT no Teppuropun Kurast ¢ Hassanuem Kapa Epruc (Uepnsiit Upteim, 512 xm), Kazaxcrana (1696
kM) 1 Poccun (2040 xm). TTnomazns Gacceiina pasra 1643 Thic. KM%, B TOM UHCIC CTOKODOPMHPYOIAS —
1110 Teic. ¥v”. Mctoxu Epruca (Kapa Epruc) maxoasrcs Ha rpanune Morromuu u Kutas, Ha BOCTOUHBIX
CKJIOHAX xp. Monronbckuii Anraii Ha Beicote 2500 M Hax YpPOBHEM MOpSI B 3aIa HOH YacTH
kuraiickoi nmpoBuHunK Cunbiasb (xynrapus). Ha teppuropun Kaszaxcrana Kapa Eptuc Bnagaer B
nporouHoe 03. XKatican. Breitekas u3 03. XKaiican mox HazBanueM EptHc, peka TeueT Ha ceBepo-3aman a0
rpanuuel ¢ P®. Crox Epruca B Kaszaxcrame perymupyercst Bykrapmunckum, Ycrh-KameHoropckmm,
lynapounckum Bogoxpa-aummimamu. Hioke r. Xantei-Mancuiicka pexa Brnagaet B p. O0p, a 3atem — B
Cesepunbiii Jleqosursiii okeaH |3, 5.

Martepuansi u metoabl. VCroap30BaHEl MHOTOJICTHHUC CTATHCTHUCCKHUE TAHHBIC THIPOXUMHUCCKHX
HabmoacHui HarmonanerHo#t MmonuTopunrosoit ciyx0er PITI «Kasruapomer» MIOITIP PK.

Jnst HaOMroACHNS THHAMUKYA U3MCHCHHS KOHLICHTPALMI 3arpsI3HIIOINX BEIECTB B Bogax p. Epruc
B3saThl gaHHbIC 32 2001-2016 rr. 3McHEHHE THAPOXUMHYCCKUX XAPAKTCPUCTHK MOBCPXHOCTHOTO CTOKA
p. Eptuc Ha npurpanmaaom yuactke ¢ Kuraiickoit Haponuoit PecryGnukoit (p. Kapa Eptrc — ¢. Bopan)
ONPCACICHO C TMOMOIIBID PACUCTOB KOMILICKCHOrO uHAekca sarpsisHeHHocTH Box (KM3B), xotopsii
GasUpPyCTCs HA THAPOXUMHUUCCKUX PEIKUMHBIX JAHHBIX.

KommnekcHbIi HHACKC 3arpsI3HCHHOCTH BOJA — 3TO OCHOBHASI METOIMKA UCCJICAOBAHUIN B 3TOH padoTe.
Astopamu Metoanueckoi paspadorku (KommiekcHas OLeHKa KauecTBa MOBEPXHOCTHBIX BOJ IO TMAPO-
xumudeckuM rokaszaressiM, 2007) seisirorest bypmubaes M. XK. u ap.

Hwuke npeactaBiaeHbl OCHOBHBIC TPYIIIBL QJIEMCHTOB, TI0 KOTOPBIM mpou3Boautcs pacuet KU3B [2]:

1) rmaBusre nonsr (Ca, Mg, cymma Nat+K, SO, Cl u 1p.);

2) 6uorennsie 3aeMeHThl (NHy, NO,, NOs, Posy, docdarser, Si u ap.);

3) msoxensie Mmetanisl (Cu, Zn, Pb, Cd, Cr;, Mn, Hg, Hg,, Ni, Co, Sn, Bi, Mo, Fe,, Fe; u ap.);

4) snosureie Bemectsa (CN, SCN, F, H,S, AS u 1p.);

5) opranmueckue BemecTsa (HEQTEIPOAYKTHI, CMOJIBL, YIIIEBOABL, xKHUPBI, heHons:, CITAB);

6) xiopooprannyeckue sewectsa (AT, AJA, A2, IXLT u ap.).

KHW3B mns kax a0 U3 rpyIi onpeaessieTes Mo CIeAYIomei Gopmyiie:

KU3B; = (Xi%, Ci/TAK) /n,

rae KM3B; — unzaekc 3arpsasHeHHOCTH BOJ j-H rpymmsl; C; — i-9 KOHIEHTPALMS 3JIEMEHTA j-H TPYIIEL,
mr/mv’; THIK, — i-s1 MPEJACIBHO JOMYCTHMAsT KOHUCHTpaust A snemenra C,, MI/IM’, 77 — KOJIHYECTBO
HMHTPCIUCHTOB j-H IPYIIIBI, y4acTBYOMUX B onpeaencHrnn KU3B.

Knaccudukarms BogHBIX 0OBEKTOB IO CTENCHH 3arpsi3HCHUS 1o pesyiapTataM BerauciacHus KU3B,
M0 KOHLCHTPALMH PACTBOPEHHOTO KuCnopoxa u mokazaremo BIIKs mpon3BoguTcs B COOTBETCTBHHU C
tabnu-uei 1 [2].

Tabmuria 1 — Knaccuduxarmst BoIHBIX 00BEKTOB I10 CTETICHH 3arpsi3HeHUs 2]

OLieHOYHBIE TT0Ka3aTeNH 3arPsI3HEHUSI BOIHBIX 0OBEKTOB
CTelleHb 3arpsi3HeHHs!
o K1 3B TI0 PaCTBOPEHHOMY KHCIIOPOJTY, MI/II 1o BITK, mr/i
HopwmatusHo uncras Jo 1,0 4.0 3.0
YMEpEeHHOTO YPOBHSI 3aTrPSI3HEHUS 1,0-3,0 3,0 6,0
Bricokoro ypoBHS 3arpsisHEHUS 3,0-10,0 2.0 8,0
Upe3BbIMaitHO BBICOKOTO YPOBHSI 3arPSI3HEHUSI Bemre 10,0 1,0 Bpomre 8,0
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Oo0cy:xaenue pe3yabraToB. CoriacHo pacucTaM M aHAIKU3Y MOJTYICHHBIX MAaTCPHAIOB BOJA B CTBOPE
p. Kapa Eptuc — ¢. bopan ¢ 2001 mo 2016 r. e sSBAsSIaCh HOPMATUBHO YUCTOH, 32 uckIroucHreM 2008 r.
(pucynok 1). KauectBo BOABI 34€Ch BapbHPYET OT KjIacca «YMEPCHHBIH YPOBEHb 3arpsi3HCHHS) 10
«BBICOKHH YPOBCHb 3arpsisHeHus». HaOmrogactess TeHacHums cHbkeHus mokazarens KU3B B stom
ctBope. ['pynmbl 31eMeHTOB, mnpeBbimaromue 3HaueHHs HopMmathBoB [IJIK,. Tsoxenele metamiel,
OPraHHUYCCKUC BELICCTBA, OHOTCHHBIC SIICMCHTHI.
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Pucynok 1 — 3navenus KU3B,, B ctBope p. Kapa Epruc 3a 2001-2016 1.

Ecnu paccMaTpuBath 3arpsS3HEHHOCTD BOABI IO TPYIINAM, TO TAKUE IPYIIIbI, KAK IIaBHBIC HOHBI, OHO-
TCHHBIC BJICMCHTHI M SIOBUTHIC BELIeCTBAa B mepuoxa ucciaeaosanuii (2001-2016 rr.), cormacHo kiaccu-
(bHUKaIUH BOAHBIX OOBEKTOB IO CTEIICHU 3arpsi3HCHUS [2] OTHOCHIMCH K KIAacCy «HOPMATHBHO-YHCTHICY,
BUANUMBIC KOICOaHMS MX KOHUCHTpauuid He HaOmogamucs. Jlums B 2004 r. u3 rpynmsl OHOr€HHBIX
anemeHToB a30T HUTpUTHBIA (NO,) mpeseicrn Hopmatus TTJIK, B 3.4 pasza u Obl1 3aduKCHpOBaH Ha
VPOBHE «BBICOKOTO 3arpsi3HCHHUSD).

B nenom npucytcTBHE OHOTCHHBIX 3JIEMEHTOB A0 OMPEICICHHBIX KOHLCHTPALMH HEOOXOAUMO IS
BOJHOTO PACTHTEIBHOIO COOOIIECTBA B KadecTBe (akTopa obecreucHus mporecca (ortocunresa [1].
CeroaHs B pe3yabTaTe aHTPOIOTCHHOTO BO3ACHCTBHS OMOTCHHBIC 3ICMCHTBI B BOAHBIX OOBCKTAX MPHUCYT-
CTBYIOT B IOBBIIICHHBIX KOHLEHTpamwsixX, ogHako B ctBope p. Kapa Eptuc — c. bopan 3a pacuerHsiit
nepuoa OHM Obltd B mpeaenax Hopmbl, kpome 2004 r. IloBblmeHHAs KOHLCHTPALMsS 3ICMCHTOB
OMOreHHOM TrPyMITbl HAOTIOJACTCS B BECCHHC-TICTHHH NEPHUOJ. 346Ch HEOOXOAMMO OTMETHTD, YTO HUTPHTHI
JOCTHTAIOT HAUOOb-IICH KOHICHTPALMH B JIETHEE BPEMs M 9TO CBSI3aHO C AKTUBHOCTBIO (DPHTOIUIAHKTOHA
[1], a pa3BuTHE aKTHB-HOCTH BO3MOJKHO H3-32 PE3KOTO CHIDKCHHS CKOPOCTH TECUCHHSI B PE3YJIbTATe
Pa3ITUYHBIX AHTPOTIOTCHHBIX HATPY30K.

3HauCHHS KOMILUICKCHOTO HH/CKCA 3arps3HCHHOCTH BOJ 1O TPYIIIaM B paspese 16 neT npeacTaBacHsl
B Tabmuue 2.

Tsoxeable METaNIbl SIBASIOTCS OCHOBHBIMH 3arpsi3HUTEISIMH ITOBEPXHOCTHOro croka p. Epruc mo
BCEMY TEUYCHHIO BOJOTOKA. [lomyueHHBIC BENMWYMHBI CBHACTEIBCTBYIOT O TOM, YTO IIOYTH 32 BEChH
uccreayeMsrii nepuoxn (2001-2016 rr.) xauectBo Boasr p. Kapa Epruc B crBope c. bopan no crenenu
3arpsiI3HCHHSI HAXOAWTCS B MPEAeaax «YMEPEHHOTO YPOBHS 3arpsisHeHus», kpome 2008 r., xorma Osu1o
3aukcrupoBaHo
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TaGimira 2 — 3HaueHUsT KOMIUIEKCHOTO UHjIeKca 3arpsisHeHHocTH BoJi (KU3B)
TI0 TH/IPOXUMHYECKUM TToKa3arelsiM B ctBope p. Kapa-Eptuc — ¢. bopan, B uepte cemna 3a 2001-2016 rr.

Ton I'maBuble voHBI | BuoreHHbIe neMeHTHl | Tspkenble MeTabl | SImoBuThIe BemecTBa | OpraHuyecKue BENEcTBa
2001 0,2 0,2 2,3 0,0 16
2002 0,1 0,2 1,7 0,0 1,3
2003 0,2 04 1,5 0,0 1,0
2004 0,1 34 24 0,0 28
2005 0,1 04 33 0,0 1,6
2006 0,1 04 2,0 0,1 0,7
2007 02 04 1,8 0,0 0,5
2008 0,1 0,1 0,3 0,0 02
2009 0,1 0,0 1,3 0,2 04
2010 0,1 0,3 1,1 0,2 04
2011 0,1 0,2 1,3 0,0 0,5
2012 0,1 0,1 1,8 0,0 03
2013 0,1 0,1 1,1 0,0 04
2014 0,1 04 1.9 0,3 03
2015 0,1 0,0 1.6 0,3 0.3
2016 0,1 0,2 2,0 0,3 03

Tabmia 3 — 3HaueHust uHjeKca 3arpsi3HeHHOCTH BoJ (I3B) OTAebHBIX SIIEMEHTOB
B cTBOpE p. Kapa-Epruc — ¢. bopan, B uepre cena B 2001-2016 rr.

Tsoxeneie merawibt, T« Opranuueckue Bemmectsa, LK«
T'ombr
xKere30 olIee xKene3o' MeJb TIMHK Hedrernpo tykTht

2001 1,5 H/1 3,0 H/4 16,0
2002 H/U H/Y 1,6 H/4 1,3
2003 H/a H/4 1,5 H/4 H/Y1
2004 2,7 8,0 3,7 H/4 2,7
2005 H/u H/Y 3.5 H/4 1,5
2006 1.3 2 2.3 22 H/4
2007 H/U H/Y 1,9 1,6 H/Y
2008 H/u H/4 H/4 H/4 H/Y
2009 H/Y H/Y 1,2 H/Y H/T
2010 H/Y1 H/4 1,0 H/Y H/Y
2011 H/Y1 H/Y 1,2 H/Y H/Y
2012 H/Y1 H/4 1,7 H/Y H/Y
2013 1,0 H/4 22 H/4 H/Y
2014 H/4 H/4 H/4 H/4 H/Y
2015 H/Y H/4Y H/41 H/4 H/Y
2016 H/Y H/4 H/4 H/4 H/Y

Ipumeuanue. H/1 — HOPMATUBHO-UHCTASL.
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Pucynok 2 — Jlunamuika usmenenus KNU3B , riaBHbIX HOHOB 3a 20012016 1.
B ctBOpE p. EptHic — ¢. bopan

12

10

6

0.2 0.2

2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016
BBICOKOTO YPOBHS 3arpsA3HCHUS

B byoreHHbIC BemecTBa === HopMaTHBHO-YHCTas

Pucynok 3 — Jlunamuka usmenenus KU3B , rpyIiibl OMOTeHHBIX d1eMeHToB 3a 2001-2016 1.
B cTBOpE p. EptHic — ¢. bopan
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COKPAIICHUE KOHIICHTPAIMI TOKEIBIX METautoB B 1,5 pasza no cpasraermio ¢ 2007 r. YMEHbIICHUEC KOH-
LEHTPALMK 3JICMCHTOB TPYIIBI TOKEIBIX META/UIOB, BO3MOXHO, CBA3AaHO CO CHIDKCHHEM COpOCOB
CTOYHBIX BOJ B PEKY. JJICMEHTHI, IPEBHIIIAOINEC HOPMATHBHI MPEACTBbHO AONYCTHMBIX KOHICHTPALIMH Mo
PBIGO-XO3AHCTBEHHBIM KPHTEPHAM, JKele30 obmiee, keae3o  , Meab, muHK (tabmmma 3). Bricoxue
sHauenns 3B no priGoX03sHCTBEHHBIM KPUTEPHM 3aUKCHPOBAHBI A1 kenesa’ — 8,0 u mexu — 3,7.
Ecnu cpaBuuBare cpeauue 3nadeHus KM3B rpynmbl Tsokenprx METAIIOB Havajda M KOHLA PACUCTHOTO
HEPHOAA, TO MOKHO OTMETHTH HE3HAYUTEIBHOE NMOHIKCHNE KOHICHTPALUH 3T€MEHTOB IPYIIIBI THKEIBIX
METAIIOB.

Juaamuky kojeOaHHil MO OCHOBHBIM FHAPOXHMHYCCKHM mokasateasm B ctsope p. Kapa Epruc —
c. bopan M0XHO YBHIETh HA pUCYHKAX 2-5.

W3 rpynner opranauteckux semects HopMatus [TJK npesrimaror toasko Hedrenponykrel. Cambie
Boicokue 3HaueHus M3B zadukcuposanrer B 2001 r. — BOAB OTHOCHIHCH K «UPE3BBHIYAHHO BBICOKOMY
vpoeHIO 3arpszacHIAy. B 2002, 2004, 2005 rr. xa4ecTBO BOA COOTBETCTBOBANIO «YMEPCHHOMY VPOBHIO
3arps3HEHHS», & B MMOCICAYIOLIHE rOAb KOHICHTPALHHU 3JICMCHTOB IPYIIITHl OPFaHUYECKHX BEIICCTB HAXO-
JWIACH B TIPEJENIAaX YPOBHS «HOPMATHBHO-YHCTON» BOABI. B 1ieoM no koHueHTpayy HeTenpOIyKTOB B
PCUHBIX BOJAX HAOMIOAACTCS TCHACHLUS MOHIKESHU (CM. Tabauny 3).

BeiBoabl. IlpoanannsupoBaHa JWHAMUKA W3MEHCHHS KOHLIEHTpAIMH 3arpsA3HAIOMIMX BELIECTB B
cteope Ha p. Kapa Eprtuc — ¢. bopan 3a 16-neTHuil neproj, BbISIBICHBI NPHOPUTETHBIC TPYIIIIH 3arpsis-
HAKIIMHUX BCHICCTB.

3a Bech MEPHOJ HCCIICIOBAHUH KadeCTBO MOBEPXHOCTHBIX BOJ B cTBOpe p. Kapa Epruc Ha npurpa-
HUYHOM yuacTke ¢ Kuraiickoit Hapoawnoii Pecry6mukoit o cpexnnm nokaszarensm KU3B,, Bapeuposano
OT «BBICOKOTO YPOBHS 3arpsA3HCHUS) A0 «YMEPEHHOTO VPOBHS 3arps3HCHHS), NPUOPUTETHBIC I'PYIIIBI
3arpA3HAOHIMX BEIIECTB — TDKEJIBIE METAILIB M OPIaHUIECKHE BEIECTBA.

Kauectso mosepxaocTHBIX BoA Bepxuero Eprtuca ¢hopMupyeTcs B 3HAUUTEIbHON CTETICHH IO BIIHS-
HHUEM 3arps3HsIOHX BEIICCTB, MOCTYMAMUX B peky u3 CHHBIBSH-YHUIypCKOro aBTOHOMHOIO paioHa
(Kwuraii). YcranosneHo, uro noeepxHocTHEIE BoAw p. Kapa Eptuc, mocrynatomue ¢ teppuropun KHP,
XapaKTEPU3YIOTCA MOBBINICHHBIM COJACPIKAHHUEM TSKENBIX METAIOB U HedTenpoaykros. Brissrenue
MPUYHH NOA0OHOT0 TPAHCTPAHUYHOTO 3arPS3HECHUI OCIOKHIETCS OTCYTCTBHEM OTKPHBITOM HHPOPMALTIH O
xozsiicTBernoi aearensHocTH B CYAP KHP. MseectHo, uto BOawl Tpancrpanmanoit p. Kapa Eptuc
Tpa"cnopTupyiorcs Ha JbxyHrapckyio pasnuny (p. Kapa Epruc — r. Kapamaii, p. Kapa Epruc - r.
VYpymun). HocrymHas mabopManus 06 OCBOCHHH YIOMSHYTOH TEPPHUTOPHH, & TAKKE O ACATCITBHOCTH
IIPOMBIIITICH-HBIX IPEATIPHATUH OTCYTCTBYET.

JUist  yAydIneHHsT 3KOJIOTHYECKOrO COCTOSIHHSI TPAHCTPaHWUuYHOH pexu  Epruc  HEoOXOAMMBI
COBMECTHBIE CIIQKCHHBIE JCHCTBHS CONPEACTBHBIX TOCYAApCTB. MEXrocyaapcTBEHHBIE KOMHCCHU
JOJUKHBI HPUHTH K CAHHOMY TOHHMAHHIO KOHLICTILMH «JKOJOIHUYECKOrO CTOKA», KOTOPAas 3aTpardBacT
KaK KOJTHYCCTBEHHBIC, TAK M KAUCCTBCHHBIC XAPAKTCPHCTHKH, & TAKXKE BBIIABHTACT 3KOCHCTEMY Ha MECTO
IJIABHOTO BOAONOTPE-OUTEIsI BOABI B OacCEHHE.
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