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Ozepo Ucceik-Kynp sBnsiercs OAHMM M3 KPYMHEHIIMX BBICOKOTOPHBIX W COJMIOHOBATBHIX 03€p
KOHTHHEHTAJIBHOTO MpoucxXokaeHus. OIlleHKa M aHaJu3 MHOTOJICTHEH JIWHAMUKH XHMHUYECKOI'O
cocTaBa BOJBI €ro OacceliHa MPOBEICHBI, corylacHO NaHHBIM 3a 1932, 1977 u 1986 rr. CpenHas
MHOTOJIETHSSI TUHAMHKA COJISHOCTH BOZBI OIpenersuiack mo aaHHeiM 3a 1928, 1960, 1980, 2000 u
2014 rr. IIpeobaagaromUMyI HOHAMH BOZBI 03€pa SIBIISIOTCS CyJb(AThl, XJIOPUIbl, HATPUHA U MarHUiM.
U3 xatmoHos mpeoGmamaror Na* u Mg', a u3 ammonoB — Cl- u SO,%. B XHMHYECKOM cOCTaBe
peodIagarT cyab(harhl, MO3TOMY BOJa 03€pa OTHOCHTCA K CYIb(aTHOMY KIAcCy U XJIOPUIHO-
Cynb(aTHO-HATPUEBO-MAarHUEBOMY THITy MUHepann3anuud. Boma B o3epe oOnagaer IenOYHOR
peakiueit, u B 2015 1. ee pH Haxommics B npenenax 7.95-8.82. Conenocts Bombl 03epa Mcebik-Kyib
coctaBisuia 6.22 r/n. M3ydeHue THAPOXMMHUHM TPUPOJHBIX BOJ HMMEET OrPOMHOE IPAKTHYECKOE
3HAUEHHE JUIS Pa3IMYHBIX OTPACICH SKOHOMUKHU, TaK KAK XUMUYECKUN COCTaB BOJIbI YUUTHIBACTCS MTPH
YHOTpeOJIeHNN TPUPOIHBIX BOX JJISI BCEX BHUJIOB BOJOCHAOXKEHUS W BOJOIMOJIb30BAHHS. 3HAUYECHUE
THAPOXIMHIYECKIX MCCIIENOBAHUI BO3PACTAET TAK)KE B CBS3H C YBEIWYCHHUEM 3arpsS3HEHHUS BOAOEMOB
Y aHTPOIMOTCHHOM JCSTEIbHOCTH.

Kurouesvie crnosa: ccpik-Kyib, 03epo, TUIPOXUMUS, HOH, COJIECHOCTh, KbIpTbI3cTaH.

DOI: 10.24411/1993-3916-2019-10047

Uccrik-Kynb — 0fIHO M3 KPYMHEHIINX BBICOKOTOPHBIX 03€p KOHTHHEHTAIBLHOTO MPOMCXOXKJICHHUS, OHO
oTInYaeTcs rIyOuHOM, Onarogaps yeMy BMeEHIaeT OFPOMHOE KOJIMYECTBO BOJIBI, OOIbIlee, YeM ApalibcKoe
MOpe€, HO MPH ATOM €ro 0COOCHHOCTBIO ABJISICTCS YIAUBUTEIbHAS OTHOPOJIHOCTh BOJIBI KaK MO aKBATOPHH, TAK
W 10 TJyOWHE, Ha YTO YKa3bIBAET OTHOCUTEIBHOE MOCTOSHCTBO Y/IEIBHOTO Beca, COICHOCTH U XUMHUECKOTO
cocrasa (Kazgpipos, 1986).

Bonnpie pecypcel Oaccefina o3epa Hccwik-Kynb mpencraBiieHbl camMuM  OECCTOYHBIM — 03€pPOM,

! Yiccnenopanue BuinonHeno npu ¢punancosoii noaaepxkke National Natural Science Foundation of China (U1603242;
41471173) u Science and Technology Service Network Initiative (Y838031).
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MHOTOYMCIICHHBIMH BIIAJAIOIIMMI B HETO pEKaMH | MOA3EMHBIMU BogaMu. [IpuponHbie BOABI MPENCTaBISIOT
co00il TMHAMHYHYIO XMMHYECKYI0 CHUCTEMY, COIAEp)KAIIYI0 B CBOEM COCTaBE CIIOHBIH KOMIUIEKC Ta30B,
MUHEpaIbHBIX U OPraHUYECKHX BEIIECTB B BHUJE PAacCTBOPOB, a TaKKe B3BECEH M KOIJIOMIOB. JTa cUCTEMa
3aBHCHT HE TOJIKO OT YCIOBHH OKpYKaromledl cpeibl, HO U OT Pa3lUYHBIX MPOILECCOB, MPOTEKAIOMINX KaK
BHE, TaK W HEMOCPEACTBEHHO BHYTPH BOJHOIO OOBEKTa. 3HAHME XMMHYECKOTO COCTaBa BOJIBI HMMEET
OTPOMHOE TIPaKTHUYECKOE 3HAYCHUE IJIsl Pa3BUTHS Pa3IMYHBIX OTPACieil SKOHOMHUKH, XUMHUYECKHH COCTaB
HEOOXOJMMO YUYUTHIBATH MpPU HCIOJIB30BAHUM MPUPOJHBIX BOJ JUIS BCEX BHJIOB BOJOCHAOXKEHUS H
BOJIOTIONIb30BaHUsI (IIUTHEBOIO, XO3SMCTBEHHO-OBITOBOrO, MPOMBIIUIEHHOTO, CEIbCKOXO35SHCTBEHHOTO,
TPaHCIOPTHOTO). M3ydyeHne KauecTBEHHOI'0 M KOJMYECTBEHHOIO XHMHYECKOr0 COCTaBa MPUPOTHBIX BOJ
(TMAPOXUMUM) TO3BOJSAET ONPEACIUTh BO3MOXKHOCTh HMX TNPAKTHYECKOTO TMPHUMEHEHHUs JUIS IOBBIIICHUS
MPOIYKTUBHOCTH OPTaHM3MOB. 3HAYCHHE THAPOXUMHUYECKUX HCCIIEIOBAHHN BO3pAcTaeT TaKkKe B CBS3H C
YBEJIMUCHHEM 3arpsi3HEHUS BOJIOEMOB M aHTPOIIOTEHHON JesSTeTbHOCTBIO.

Wzyuenus ycnoBuii, B KOTOPBIX (OpMUpPYETCs] XUMHUYECKUH cOCTaB BOJBI B OacceliHe o3epa Mcchik-
Kynp, mnpoBommince MHOIMMHM YYeHBIMH W HccienoBareinsimu, Takumu kKak K. HImmnar  (1882),
B.IT. Matgees (1930), B.K. Kageipor (1986). OmnHako pe3yabTaThl THAPOXHMHYECKHX HCCIETOBAHUI
OTJIMYAJINCh JIPYT OT Apyra. Taxke ObUTHM M3ydeHBI KauecTBa MCIONB30BAHUS BOJBI 03epa M peKk OacceiiHa
Uccwik-Kynp Takumu uccnenoBatensimu, kak Y. Kawabata ¢ coaBropamu (2014), B. Alymkulova c
coastopamu (2016), S. Abdyzhapar ¢ coasropamu (2015). B 0630pe THAPOXUMHUYECKMX HCCIEIOBAHMUIMA
Oacceitna ozepa Mccpik-Kynb He00X0ANMO OTMETHTH KPaiHIOI HEAOCTATOYHOCTh M OTPaHIMYEHHOCTH pador,
MPOBOIMBIIMXCS paHee B 3TOM HaIlpaBIICHUH.

Llenvto 0anHo20 uccredosanus SIBISIETCS OIIEHKA M aHAIM3 OCHOBHBIX M3MEHEHUH XMMHYECKOT'0 COCTaBa
BO/IBI O3€pa W PEK M COJIEHOCTH 03€pa, a TaK)Ke COBPEMEHHOE COCTOSHHE BOJHBIX PECYpcoB OacceiiHa
Hccpik-Kyinb.

Paiion uccienoBanus

Hccerik-Kyns — 6eccrounoe o3epo Ha CeBeproM Tsub-I11lane B ceBepo-BocTOUHOM yacTh KeIprezcraHa,
OITHO W3 KPYITHEHIIIIX TOPHBIX 03ep Mupa. Pacmonoxeno Ha BeicoTe 1608 M H.y.M. BC B MexxropHoi#t Mcchik-
Kynnckoit kornosuHe Mexnay xpedbrom Kynreii-Ama-Too Ha ceBepe u xpedbrom Tepckeii-Ama-Too Ha rore
(puc. 1). O3epo MMeeT TEKTOHHYECKOE MPOUCXOKIEHNE M 00pa3oBajIoCch BCIEACTBHE PA3IOMOB, COPOCOB H
MPOTrHOOB 3€MHOW TIOBEPXHOCTH; €ro OOIIMPHAs YacTh OMYCTHIIACH W 3aIOJIHWIACH BOJIOW, B TO BpeMs Kak
COCeIHNE Y4acTKH ToHsuich Ha 3000-3500 M Hax ypoBHeM o3epa. ITnomans — 6236 km?, jumaa — 178 K,
HanGonpmas mmpuHa — 60 KM, TIyGHHA — 10 668 M, cpenHss raybuna — 278 M, obsem — 1738 km°. B
Uccrik-Kyns Bramaer cemre 50 pek, 06IIMi ToI0BOM CTOK KOTOPHIX MpeBbimaer 3 km°. Hanbonee KpynHbIe
pekn — 310 JKepragaH (CpemHHil TOI0BOH pacxol BOIBI B ycThe — 22 MY/cek) n Trom. ITnomans Gacceitna
Uccrik-Kyms coctasnser okomo 21900 xm? (3a6upos, 1963; Asykulov, 2002).

Kaumam Wccwik-Kyns xoHTHHeHTanmpHBIA. Ha Hero BmmsitoT penbed, 3HAUMTENBHAS BBICOTA HAJ
YpoBHEM Mops, OONmbpIION 00BEM BOABI O3epa W ero Iomans. llocTosHHOE HCmapeHwe C BOAHOMN
MTOBEPXHOCTH CO3/AaeT TOBBIIIEHHYIO BIIAXHOCTh BO3IyXa B MpHOpexHOW 30He. CpemHss TemrepaTtypa
BO3yXa B siHBape Bapbupyer oT +2 1o -3°C. Jlero Ha mobepexbe Mcchik-Kyns ymepenno-temnoe. Cpemasis
TeMmIepaTypa B HIOle W aBrycTe — oOkono 16-17°C. B BBICOKOTOPHOW 4YacTH KOTJIOBWUHBI CPEIHSS
TemIepaTypa B stHBape nanaer no —8-10°C.

Pacmipenenenne ocangkoB 1o Ucchlk-KynbCckoil KOTIIOBHHE HEpPaBHOMEPHO BCIIEACTBHE OOIIeH
IUPKYJSAIUN aTMochepbl 1 BOSHUKHOBEHUS HUCXOIIIMX TEYEHWH BO3MyXa HA 3alajie M BOCXOMAIINX Ha
BocToke. Ha 3amagnoMm mobepesxse o3epa Boimagaer Bcero 115 mm (I'porckast, 1983; Heinicke, 2003; Taft
etal.,, 2011), mo HampaBJIHHIO C 3alaja Ha BOCTOK HMX KOJIMYECTBO Bo3pacraer. OcCaakd BbIIAIArOT
MPENMYILECTBEHHO B TEIIbIM mepuon roga. Ha maii-aBryct npuxonutcst 50% OT MX rOfoOBOM CyMMBI, Ha
nexabpb-pepans — 10%. B 3anagHoii yacTh MaKCHMYM OCa/IKOB HAONIOIA€TCS B MIOHE-UIONIe, MUHAMYM — C
nekabpst mo despanb. CpeqHeMecsYHbIe BEIMYWHBI OTHOCHUTEIBHOW BIAXXHOCTH BO3/yXa 3alaJHOTO M
F0XKHOT0 MTOOEPEXbs COCTABIAIOT 54-64%, ceBepHOro — 62-73%, cki10HOB KOTIOBUHBI — 60-74%.

Marepuajbl 4 METOABI

MHorojeTHsas W CpenHss AWHAMHKA XHMHYECKOrO COCTaBa BOJbl OacceitHa o3epa Hcceik-Kyib
orpeneneHa mo maHHeiM 3a 1932, 1977 u 1986 rr. Otu gaHHBle ObUIM OOECHEUEHBI YTpaBiICHUEM
9KOJIOTUYECKOT'0 MOHUTOPHHTA TOCYIAPCTBEHHOTO AareHTCTBA OXPaHbl OKPYXKAIOUIEH Cpedbl W JIECHOTO
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xo3sficTBa mpu mpaBuTenbeTBe Koiprerckoit PecmyOnuku, MuctuTyT Boabix mpobmem. Kpome Toro, B
JaHHOW paboTe MCIONB30BAaHBI PE3yAbTaThl MCCIIENOBAHUN XMMHUYECKOTO COCTaBa BOJBI, MPOBEIACHHBIX B
2014 rony Muctutyrom skonoruu U reorpadguu (CuHbLBSH, YpyMun).

Jnst TUIPOXUMHYECKON XapaKTepUCTHKH peK (IIPUTOKOB 03epa) M TMOOEpeXbs 03epa HCIOIb30BAaHEI
pesynbrathl aHamu3oB 3a 1986 u 2014 rr. Ce3oHHas AWMHAMHKAa H3MEHEHUS MHUHEPAIU3aIMH BOA PEK
OTIPEIEISIACH, COTTacHO NaHHBIM 3a 1986 r. CpemHsisi MHOTOJIETHSIS COJICHOCTh BOJIBI — IO TAHHBIM 3a 1928,
1960, 1980, 2000 u 2014 rr. [dns neranpsHOro 0TOOpa)KeHUs THApOIIOrHUeckoi cetu Oaccelina Ucchik-Kymnpb
HCTIOJIB30BAJIOCH TPOrpaMMHOeE obectieueHue Arc Map.

A

7@[_\}9 R
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o3zepo Hccwik-Kyno

Yci10BHBIE 0003HAYECHHUSA
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00pasuos [Tonmxenue: 1464 KHPTH3
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Puc. 1. Paiion uccnenoBanus — bacceiin 03. Mccbik-Kys.

Pe3yabTaThl U 00Cy:KI€HHE

Xumuueckuii cocmag 800vl 03epa. AHATU3NPOBAH CPEIHUN MHOTOJICTHUM XUMHYECKHH COCTaB BOJIBI
OTKpBITON YacTu o3epa Mccpik-Kyns (puc. 2a). CormacHo pe3ynbTaTaM HCCIETOBAHUS, 03€pO OTHOCHUTCS K
cosioHoBaThiM BomoeMaM. COJIGHOCTh BOABI COCTaBJIsAeT 6.22 I/i, W, TaKdM 00pa30M, SBJSCTCS CaMbIM
OOJIBIITNIM COJIEHBIM 03epoM 3emitu: coneHocTh Kacnmiickoro mops gocturaer 13 r/n, Apanbckoro —12.5 /7,
BOCTOYHOH yacTH o3epa bamxarr — 5.2 /1, Muposoro okeana — 35.1 1/ (Pomanosckwuii u ap., 2014).

B MecTtHBIX BOmax B OONBIIMX KOIWYECTBAaxX conuepikarcs cymbdarel m xjopunsl (puc. 2a). Boma
OTHOCHTCS K CyIb(aTHOMY KJIaccy, cylb(haThl Cierka npeoldnagaoT Hal XiIopuaaMu. Boga oTkpsiToll yacTi
03epa XapaKTepU3yeTcsl pABHOMEPHBIM pacHpeneieHHEeM IJIAaBHBIX HOHOB KaK M0 aKBaTOPUH, TaK U IIyOHHE,
YTO SIBJSIETCSl ONHOW M3 OTJIMYUTENBbHBIX T'MIPOXMMHUYECKUX OCOOCHHOCTEH 03epa, a TaKKEe NMPU3HAKOM
XOpoILlIeHd BEPTUKAIBHOW UM TOPU30HTAJIBHOM ULUPKYISLUUH BOABI, IIOCTOSHHO JEHCTBYHOIIMMH
pa3HOHANpPAaBJIEHHBIMA BETPAMH, OECCTOUHOCTBIO 03€pa, MAJOH BETMYWHON PEYHOTO CTOKA OTHOCHUTENIBHO
o0bemMa BOIHON Macchl U APYTUX (PaKTOPOB.

Oto orimmuaer Uccwik-Kynb oT apyrux kpynmHbIX BogoemoB. OHHU pacripeseneHbl Oojee MM MeHee
paBHOMEpHBI. B pesynbpraTre TOro, 4yTo aKTUBHOCTh KOHLIEHTpAlMs MOHOB YMEHBINAETCS, KOHLEHTPAIUs
cynb(aTa CTaHOBUTCS BBILLE.

Conep:xaHrue MOHOB IOKa3bIBA€T, YTO IPHU PA3IUYHBIX BEIMYMHAX MUHEPAIM3ALHMH B MPHOEPEKHBIX
30HaX M 3aIMBaX M3 KaTHOHOB mpeoGnamaror Na* m Mg', u3 anmonoB — ClI' u SO4* (puc. 2B), pH BommI
BapbupoBan ot 8.69 no 8.75 (Kagsipos, 1986). Boxa B o3epe oOnanaer menodHoi peakuueit, B 2015 rony
pH naxomwics B mpemenax 7.95-8.82. Benmnumna oOmiedl menoyHocTH OOYCIIOBIIEHA TJIaBHBIM 00pa3oM
conepxkanueM HCO3 u wactuuno — nonos CO3”. KoHIleHTpalus JpyruX HOHOB, BIUSIOMMX HA METOYHOCTh
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soasl (H2BOs, HPO,*, H.POs, HSiO3), ouens mana (Kamsipos, 1986). Koumentparms HCO3 u COs*

3aBHUCUT OT BCIIMYMHBI MUHCPAINU3allui BOJAbI 1 COZ
r/n

1932 1977 1986 Toamnr
BCIT BESO«>” BHCO: [OCa® BMg® SNa'+K* E Bceero a)

SOs+* Bcero Ca’ Mg* K* Bcero Bcero
AHHUOHOB KAaTUOHOBHOHOB 6)

r/a 2.0
1.8
1.6
14
1.2
1.0
0.8
0.6
L0
0.2
0.0 &:‘:&:‘—*—*—‘—*

1 2 3 4 5 6 7 8

——Cl” #-S5S042" —x—Ca?" ——Mg?' -+ Na® K"

Puc. 2. Cpentuii MHOTOJICTHHI XHMHUYECKHIA COCTaB BOIBI 03epa (@), XUMUYIECKHI COCTaB BOJIBI MTOOEPEIKbSI
o3epa (0), cpeiHee 3HaUCHHE XUMHUYECKUX JIEMEHTOB B Bojie 03epa B 2014 roxy (B).

ConepxaHre INIaBHBIX MOHOB HAaTpUs M KalHs B BoAax o3epa B 1986 romy HEMHOro MOBBICHIOCH IO
cpaBHeHnto ¢ 1932 romom. HesHaunrensHOE M3MEHEHHE COAEPKaHUS MOHOB XJIOpa, Cynbdara U APYIUX, a
TaKKe MUHEpAIM3alu KaK 110 aKBaTOPUH, TaK U INIyOMHE B OTKPBITOM YacTH 03epa yKa3bIBaeT Ha HAJIMYHE
XOpOoILIero BOJOOOMEHa MEXAYy €ro OTIACNbHBIMH y4YacTKaMH M Ha pPaclpoCTpaHEHHE BEPTHUKAILHOM
LUPKYJSIUN BOAHBIX MAcc JI0 CaMoro JHa.

Tuopoxumus nobepedicosi. XMMUYECKUN COCTaB BOJBI IIPHOEPEKHON 30HBI 03epa HeoqHOpoaeH (puc. 20).
0060c001eHHOCTh HEKOTOPBIX 30H — CBOGOOPa3HbI BOIHBIA M TEPMHUUECKUN PEKUM, a TAK)KE COBOKYITHOCTb
¢usnko-reorpaUUeCKUX M THUAPOJIOTHYECKUX (HAKTOPOB BIMSIOT HAa XWMHYECKMHA cocTtaB Boabl. Ha
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no0epekpsiX B 03€pa BMAJalOT PEKH, KOTOphIE HECYT OOJbIIOE KOJIMYECTBO B3BEUICHHBIX HAHOCOB.
BeneactBue 3TOro BenMUMHA MUHEpaW3alMd 3aMETHO yMeHbIIaeTca. TakuM o0pa3oM, MHHEpaTH3alus
BOJIBI B 3aJIUBE U MOOEPEKbE OT YCThSl PEKH B CTOPOHY OTKPBITOH YacTH 03epa MOCTEIEHHO BO3pPACTacT.
To ectb B moOepexbsix oO3epa MUHEpalu3alys BOAbI HIDKE, YeM B OTKPHITOH yacTu o3epa. Hampumep,
XMMHYECKHH COCTaB BOJIBI B OTKPHITOH yacTu o3epa cocrapmser: ClI — 1.5 r/m, SO — 2.1 /1, Na* +K* —
1.5 1/, Toraa kak y mobepexns Cl'— 1.1 /1, SO — 1.5 r/n, Na*+K*— 1.2 r/m.

BenuunHa MuHepanM3ali CEBEpHOro MoOepekbs (2.3 TOYKM) HWKE, YeM Yy JAPYrHxX 3ajMBOB U
nobepexuii, MUHepanu3alms OJM3Ka K OTKPhITOH dacTu o3epa (puc. 20). OmHAKO BOCTOYHBIC U HOXKHBIC
MOOEPEKbs XapaKTEPU3YIOTCs BRICOKOH MHHEpan3alueid. DTo CBSI3aHO C pa3BUTHEM 3emuienenus (mpexie
BCEr0 C CENIbCKOXO3MCTBEHHOM MENnopanuell B MPHOSPESKHON 30HE) U MOCTYIUICHHEM B 03€pa MOI3EMHBIX
BOJI C BBICOKHM COJIEP)KaHUEM XJIOPHIHBIX, CYJIb(GaTHBIX U HaTpreBbiX HOHOB (Kyiesa, 1980).

st Bompl MpuOEepeXHON 30HBI CpelHNE BEIMYMHBI XJIOPHBIX KO((GUIIMEHTOB Bcer/ia Oonblie, YeM B
OTKPBITOI YacTH 03epa, 0OCOOEHHO Ui MOHOB KallbIMs M THAPOKApOOHATOB, CONIEPKAHNE KOTOPBIX PE3KO
MOHWKAETCS C TIOBBIIEHWEM MHHEpPAINU3allii BOJABI, YTO CBHJIETEIBCTBYET O BIHMSIHAU PEYHBIX BOJI.
Veenuuenne kounentparyu Ca u ClI' B mpubepexHoit 30He 0OBSACHIETCS pa30aBiICHHEM O3€PHON BOJIBI
peunbiMu Bomamu (KazpipoB, 1986). XoTsi BiMsHHE PEYHOr0 CTOKAa HE HApylIaeT MOPSIOK HOHHBIX
COOTHOIICHUH BOJIBI 3aJIMBOB, BE3/I€ COXPAHSETCS OJMH U TOT YK€ THIT — XJIOPUIHO-CYIIb(aTHO-HATPUEBBIH.

Xumuueckuii cocmag 800bl pex. Ha XuMmmudaecknuii cocTaB pedHBIX Boj OacceliHa 03. Mccrik-Kynp Bimsier
HU3Kas TeMIiepatypa BO3JyXa W BOJbI, 0OMIHE aTMOC(HEPHBIX 0CaIKOB, TPOMBITOCTH ITOYBEHHOTO MTOKPOBA
OT JIETKOPAaCTBOPHMBIX COJNIEH, pasiWyHble THIOBl THTAaHWS PEK W I[IHPOKOE PaCIpOCTpaHEHHE
kpuctanueckux nopoa  (Kaaeipo, 1986). DTu BOABI HMEIOT pa3iUYHYyI0 MHUHEPAIHU3AIMI0, HYTO
o0ycroBlieHO cBoeoOpa3neM (GU3NKO-Teorpaguyeckux YCIOBHH OTIENbHBIX OAcCEHOB W pa3iMyheM B
CTETeH! YBIIQ)KHEHHOCTH TEPPUTOPHH (TOJOBOE KOIMYECTBO OCAJKOB YBEIWYHBAETCS C 3ara/ia Ha BOCTOK).
CrereHb ONpeCHEHUS] M MUHEPAIIU3aIHsl 03€PHON BOJIBI 3aBUCHT OT HAJIMYHMS U BEJIMYUHBI PEYHOTO CTOKA, OT
X MOP(OIOTHIECKHX 0COOEHHOCTEH 1 0OMeHa BOIBI C OTKPBITON uacThio 03epa (Kamsipos, 1986).

Pexu GacceiiHa npencTaBisioT co0OM THUIIMYHBIC BHICOKOTOPHBIE BOJOTOKU. HemocpencTBeHHO B 03epo
BBITIAZIAET OKOJNIO 56 pek W pydbeB. [lo pacmpeneneHWI0 BHYTPUTOIAOBOIO CTOKa OONBIMMHCTBO MCCHIK-
Kynbckux pex knaccupuuupyercsi Kak pekH JIEIHUKOBO-CHEIOBOIO ITUTAHUS ¢ MAKCUMAaJIbHBIM I10JIOBOJIbEM
B mroJie. B 3amamHoi yacTu OacceliHa peuHasi ceTh pa3BHTa €1a00, B cpenHell 1 BOCTOUHOM YacTH oHa Oojiee
rycras, pexu Muorosomsee (puc. 1). Camas kpymHast pexa — Jksipranad. Bropas mo Bemuunte — Tror.

AHaNMM3MPOBaH CPETHUN XUMUIECKAN COCTaB BOJBI MPUTOKOB 03epa Mccrik-Kynbs. B runpoxnmuyaeckom
OTHOLICHUH pEKH OacceiiHa paccMaTpUBAIOTCA 110 OTAEIBHBIM pailoHaM, YTO CBSI3aHO C pa3IuuueM
MPUPOAHBIX (HAaKTOPOB, BAUSIOIIMX HA (OPMUPOBAHNE XUMHUECKOTO COCTaBa BOAbl. CeBEPHBIMU IIPUTOKAMU
o3epa sBisitoTcs pekn ot Kabweipru no Capei-bymaka, pexka Yon-Ax-Cyy — camas KpymHasi B 3TOM palioOHE.
HawnGomnpmieit mMuHepanu3ammell CEBEpHBIX NPUTOKOB O3epa XapakTepusyercs Boga p. Uerku-ZlomoHoTy,
HanMmenbIneir — p. Opto-Koii-Cyy (puc. 3a). B xumudeckoM coctaBe BOABI PeK MpeoOiagaeT Kaablnid, a
KOHLIEHTPALWsI OCTAJIbHBIX HOHOB HEOOJbILIAS.

Cpenu 10KHBIX PUTOKOB HamOoIbInas MuHepau3amus y pek Ak-Tepek, Ax-Cait, Kuun-)Kapreuraak u
Capsi-bynaxk (puc. 30). Peku XKyyka, Ak-Tepek u bapckooH SBISIOTCS caMBIMU KPYITHBIMH PEKaMH I0KHOTO
IIPUTOKA 03epa. XUMHUYECKHIl cOocTaB BOIBI NPEICTABICH B OCHOBHOM HOHaM KaibLus. KoHmeHTpauus
OCTaJIbHBIX HOHOB MaJia. B OTHENbHBIX Cllydasix B pa3jIWdHbIC CE30HBI T0a HOHU3ALMS MCHSETCS.

Munepanu3zanys 3anagHbIX IPUTOKOB 03€pa MOBBIIICHA [0 CPABHEHHUIO C PEKAMH CEBEPHBIX M FOKHBIX
MPUTOKOB. OJTO CBA3aHO C 3aCylNUIMBBIM KIMMAaTOM B JIlaHHOM paiioHe OacceiiHa. HawmGonee
MHUHEpaIn30BaHHOM sBysiercst Boma p. Tyypa-Cyy, a Haumenee — p. Tanapi-bymak (puc. 3r).

XHUMHYECKHUI COCTAB BOJIbI BOCTOUHBIX IPUTOKOB T'OPA3/Io BHIIIE, YeM JAPYTUX pailoHOB o3epa (puc. 3B).
B BocTouHOM paiioHe cocpenoToUueHbI Harbomnee KpynHble pekn 0acceiina ozepa Mccbik-Kyib ot p. Troma 1o
p. Knun-Ke3p11-Cyy. MuHepanusauus U COAEpKaHHME IVIABHBIX MOHOB BOJBI peK pa3nuyHbl. OIHaKo B
XMMHYECKOM COCTaBe BOJIbI pek npeobianaiot Ca’ u SO (puc. 3).

Haunbonburyto kKoHIEeHTpanuo HOHOB UMEIOT peku Ak-Cyy, [bxeipranan, xyyka, Yon-XKapreumuak u
Tron, B Hux conepxanue SO4%, ClI', Na*, Beimre, uem B mpyrux pexax (puc. 3e).

Bonpl 5THX pek XapaKTepu3yIOTCs! MOBBILICHHON MHHEpAIU3aluel 10 CPaBHEHHIO C JAPYTUMH PEKaMH,
YTO, MO-BUJMMOMY, OOYCIIOBJIEHO OOJBLION MPOTSHKEHHOCTBIO PEK B ITHX palioHaX KOTJIOBMHBI M HX
MPOTEKaHUEM IO OCaJ0YHBIM TOPOJaM, TaKKe BEeJHKa POJb IPYHTOBHIX BoA. Kpome Toro, B 3THX paiioHax
Pa3BUTO OpoLIaeMOe CeNbCKOe X03s1icTBO. OpolieHre B 00JacTH yXyIIAETCs U3 rojia B TOLI.
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OCHOBHBIM NpPUYMHAMH YXYALIEHWS HUPPUTALMK OpOIIAEMBIX 3E€MENb SBISIOTCA HEJO0CTaTOYHAas
€CTECTBEHHAs! JIPEHUPOBAHHOCTh TEPPUTOPHUM, M3HAYAJIBHOE OTCYTCTBHE WM pa3pyLIEHHE KOJUIEKTOPHO-
JPEHa)KHOH CeTH, HEHOPMHUPOBAHHBIN PEXUM OpOLIEHHUS, YTO 0OYCIOBHIIO MOBBIIIEHNE YPOBHS TPYHTOBBIX
BOJl M YBEIWYCHHWE MHUHEpalM3alid BOJBlL. YBEIMUYEHHE KOJIUYECTBa Cynb(dara, XJIOpHIa W HATPHUS
MIPOUCXOUT U3-3a MOCTYIUUICHHS B PYCJIa PEKH BO3BPATHBIX BOJI C OPOIIAEMBIX 3€MEIb.

Pesynbrater ananu3os 2014 r. moka3pIBaIOT, 4TO B BoJax oTaenbHBIX pek (Tyypa-Cyy, Kuun Ke3buicyy,
Tion, Ak-Tepek) mnpeBbIlIeHB KOHIEHTPAMKU CyIb()aToB, XIJIOPHIOB, HATpus. MwuHepanuszamus U
coJiepaHWe TJIABHBIX MOHOB pa3NUyHbl. BoOABl BOCTOYHBIX, IOKHBIX U 3alaJHBIX IPUTOKOB
XapaKTepH3YIOTCs MOBBIIICHHOH MUHEpaIn3alkeil o CPAaBHEHUIO C CeBEPHBIMH BOJlaMH (puc. 31).

IMo manubiM 2014 1., peakuusi Bog B pekax OacceliHa HEUTpaibHas cia0OIIeNnoYHass W IIENOoYHAsl.
Bemnunna pH cocraBnsier or 7 no 8.50. Boma pex OacceliHa Msrkas U yMepeHHO »ecTkas. BemuumHa
YKECTKOCTH PEYHBIX BOJI OacceiiHa MoBEep:KeHa CE30HHBIM U3MeHeHUsIM. HarMenbieli oHa ObIBaeT B TIEPHOJT
TIONIOBO/IbSA, HAUOONbITEH — B MeKeHb. B XHMMHYECKOM COCTaBe BOJIBI OTAENBHBIX pek mpeobmamator Ca?t
SO, Na" m Mg¥. Munepanusanus BOAbl pPeK B Te4eHHE TOJA H3MEHSAETCS B ONpeNeleHHON
IIOCIIEN0BATENbHOCTH.

Ce3onnas OuHamuka usMeHeHus MUHepanu3ayuu 600 peK U coleHocmu 600wl osepa. Ha ocHoBe
MOJly4YeHHBIX 33 MHOTOJIETHUH TIepHOJ AaHAIMTHYECKHMX MJAaHHBIX pacCuWTaHa CpedHssl BeIMYMHA
MUHEpaJN3al[iil BCEX pPEK M0 ce30HaM Troaa. MuHepanu3amys BOABI B TEUYEHHWE TOAa H3MEHSAETCS B
OIIPEIETICHHON MOCJIEN0BATENbHOCTU. TaK, HECKOJIBKO IOBBIIIEHHAs] MUHEpalu3alys HaOJIl0JaeTcsl BECHOI.
Jlerom OHa HaWMeHBIIAas B CBA3HM C TasHHWEM JIEAHWKOB, CHETa M HACTYIJICHWEM MaBOJAKOB. B mepuon
MOJIOBO/IbSI HAOJIONAIOTCSI HAWMEHBINME BEIWYMHBI MHHEPAJIH3allid M KOHIIEHTPAllMW TJABHBIX HOHOB.
OceHblo 1 3UMOI Ha pekax HaOroJaeTcsi MUHUMAILHBINA BOJHBIN CTOK, ()OPMUPYEMBI B OCHOBHOM 33 CUET
MHHEpPAJIN30BaHHBIX MOA3EMHBIX BOJ (puc. 4a). B mepron MUHHMaJIBHBIX PACcXOIOB HAOIIOMACTCS PE3KOE
YBENWYEHHEe MUHEPATH3AINH U TJIABHBIX HOHOB.

Becna JleTo Ocenb 3uma

CepepHble nputokn & FO:kHBIC IPHTOKH
E Boctounsie nputokn B 3amannble mpaTOKH a)

6.4
6.2 ¢

5.8
m B B B I

1928 1960 1980 2000 2014
Toabi

r/n
[*))

Puc. 4. Ce30HHast qUHAMKMKA H3MEHEHHs MUHEPAIN3aliK BOJ PEK (@) M M3MEHEHHE COJIEHOCTH BOJIBI 03€pa C
1928 mo 2014 rr. (6).

ComneBoii O6amaHCc o3epa (HOpMHUpPYETCS CONSIMH, ITOCTYHAIONIMMH C PEYHBIM CTOKOM, aTMOC(EpHBIMH
0caJIKaM¥, TIOJI3EMHBIMH BOJIaMH, KOTOPBIE B PE3yJIbTaTe BHITAAIOT B 0ca oK. OCHOBHOE KOJIMYECTBO CONeH
MOCTYNaeT B 03€pO C MOA3EeMHBIMH BojgamMu — 72%, ¢ peuHbIMH BojamMu — 22%, ¢ aTtMocdepHbIMU
ocagkamu — 6% (PomanoBckuii u ap., 2014). Ha mnomonHeHHe COJIEBOro 3amaca 03epa HICT IMOJOBHHA
nocrymaromux coneit (49.8%). OcraBmasics gacts (50.2%) BbIIanaer B 0CaioK.

ConepxaHue B BOJE BCEX PACTBOPEHHBIX BEIIECTB, @ HE TOJBKO COJIEH, HA3BIBAETCS COJIEHOCTBIO.
Conenocts Boap! o3epa ¢ 1928 mo 2014 rr. yBenmumnace ¢ 5.82 1o 6.22 1/m cooTBeTcTBeHHO (pHC. 40).
VYBenuueHHe COJIEHOCTH BOABI B O3€pe OIpenensierca TeM, YTO MPUXOJHAas YacTh BOAHOro OanaHca
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3HAYUTCIbHO MCHBIIC pacon[Hoﬁ — HCIapcHHs. HpI/I HUCIMap€HUH BBIHOC cojeil B 03¢pC HE3HAUUTCIICH,
MMPOUCXOJUT HAKOIJICHUEC COJ'ICﬁ, BBIPpAXKAIOMICCCA B YBCJIMYCHUHN BEIIMUYWMHBI MUHCPAJIU3alli BO/bI.

BuiBoabI

N3MeHeHre XUMUYECKOr0 COCTaBa MPUPOIHBIX BOJ 3aBUCUT OT BPEMEHH, XMMHUECKUX, (DU3NYCCKUX U
OMOJIOTMYECKMX MPOIECCOB M AHTPOIOICHHBIX (DaKTOPOB (MHTCHCHBHBIA TYPH3M, CEIIbCKOE XO3SIMCTBO).
O3epo Uccrik-Kynb sBIsieTCs COMOHOBATHIM, COJICHOCTh BOJBI cocTaBiysgeT 6.22 r/n. IlpeoGnanaior B Bojae
Cynb(aThl, XJIOPUIbl, HATPUH W MArHWi, MPUYEM CyIb(aThl MPeo0JIaaloT HaJ XJIOPHAAMHU, YTO SBISCTCS
0COOCHHOCTBIO0 KOHTHHEHTAJILHOTO TTPOUCXOXKICHUSI COJIEBOTO COCTaBa 03e€pa, MUTAEMOr'0 BEICOKOT'OPHBIMU
pekamu. M3 kaTuoHOB mpeo0iaialoT MOHBI HATpHs M MarHus. TakuM oOpa3oM, BOJa B 03epe OTHOCHUTCS K
XJIOPUIHO-CYJIb(haTHO-HATPUEBO-MarHueBoMy Ttuiy. [lomumo mpodero y osepa Ienodnas peakius, pH
HaxoAuTcs B mpexpenax 7.95-8.82. I'mapoxumus moOepexbs HEOAHOPOAHA, YTO CBS3aHO C €ro (U3MKO-
reorpaUYeCKUMA U THAPOJIOIMYECKUMH OCOOCHHOCTSIMH, BOJHBIM W TEPMUYECKUM PSKUMaMHU.
Munepanu3alysi BoAbl Y TOOEpeXHii, 0COOCHHO BOCTOYHOI'O M FOXKHOTO, HUXKE, YeM B OTKPBITOM YacTH 03epa.
OTO MPOUCXOAMT 3a CUET B3BEIICHHBIX HAHOCOB, B OOJIBIIIOM KOJWYECTBE IPUHOCUMBIX PEKaMH, a TAKKE U3-
3a pa3BUTHUS 3EMIICIICIHS U MOCTYIJICHUS B 03€pO MOJ3EMHBIX BOJ C BBICOKUM COJACPKAHUEM XJIOPHIHBIX,
Cy/lb(aTHBIX U HATPUEBBIX HOHOB,

YcraHoB/IeHO, 4TO (hOPMHUPOBAaHHE XUMUYECKOT'0 COCTaBa BO/bI pek Oacceiina Mccbik-Kyib mogunHeHo
BEPTUKAIBLHOHN MOSICHOCTH, TIPHYEM MX TUIPOXUMUYICCKUN PEKUM 3aBUCHUT OT U3MEHEHHS BOJHOTO PEKHUMA.
3amaHbIe MPUTOKN MUHEPATN30BAHBI TOPA3I0 BHIIIC ITO0 CPABHEHUIO C CEBEPHBIMH U I0KHBIMH, YTO CBSI3aHO
C 3aCyIUIMBBIM KJIMMAaTOM B JTaHHOM paiioHe OacceliHa. XWMHUYECKHUN COCTaB BOJABI BOCTOYHBIX ITPHUTOKOB
ropaso BHINIE, YeM B JPYTHX NpUTOKaX. Hambomplryro KOHIIEHTpaluio WOHOB HMMeEoT peku Ak-Cyy,
Jbxeipranan, [xyyka, Yon-XKapreoraak u Tiomm. 310 00yCIOBIEHO TeM, YTO IMOYTH BCE OHH PEKU UMEIOT
OOJBIIYI0 TIPOTSHKEHHOCTh M MPOTEKAIOT 1O 0CaMOYHBIM mopojaM. Kpome Toro, B 3TUX paiioHaxX pa3BUTO
OpoIIaeMoe CembCKOe XO3sifcTBA. B XMMHYecKoM cocTaBe BOAbl pek mnpeobmamator Ca’* m SO, a
KOHIIEHTPAIS OCTAbHBIX HOHOB HEOONbIIIAs.

MuHepanu3zanus BOAbl PEK B TEUEHUE TOJla U3MEHSIETCS B ONPENEICHHON MOCIEI0BATEIBHOCTH . OCEHBIO
U 3UMOH HaOJromaeTcss ee pe3Koe YBENWYeHHWE 3a CUeT MHHHMAJBHOTO BOJHOT'O CTOKAa; a JIETOM —
YMEHBUICHUE U3-3a TasiHUS JICAHUKOB, CHEra M HACTYIJICHUS MaBOJKOB; BECHOM MUHEpAIN3ALUs HECKOJIBKO
[IOBBIILIAETCS.
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