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1T «Caxkckas ITPOCy
BJIUSHUE TEXHOIEHHBIX U3MEHEHEHU N
T'EOJIOT'MYECKON CPEJbI HA 9KOJIOI'NMYECKOE COCTOSIHUE
CAKCKOI'O COJIEHOI'O O3EPA

HpnBeueHu pe3yjJbTaThbl aHAJIHU3a TEXHOI'€HHBIX M3MEeHEeHHIl reoJIoru4ecKoit Cpeabl B rpaHUIIaX
Bouocﬁopa Cakckoro o3epa 3a mocjeaHue 50 Jer. I/I3y'-leH0 COBPEMEHHOE BJIUSIHUE reoJIOru4ecKoi
Cpeabl HA IKOJIOTHYeCKOoe COCTOsIHMEe BoAoeMa.

KinioueBble cijioBa: reojioruyeckast cpeaa, TEXHOIreHHbIe 3arpsiI3HUTEIH.

HaBeneHo pe3yjabTaTu al—[a.]'[i3y TEXHOTN€HHHX 3MiH TeoJIOriYHOoro cepeaoBuiia B MeKax
B010300py Cakcbkoro osepa 3a ocraHHi 50 pokxiB. BuBueHo cyyacHuii BIUIMB Teo0JIOTiYHOrO
cepel0OBUINA HA eKOJIOTIYHUI CTaH BOAOIIMY.

Kuio4oBi ciioBa: reosioriuna cepena, TeXHOreHHi 3a0pyAHIOBaYi.

Showing results of the analysis of man-made changes in the geological environment in the
catchment area of Saki Lake for the last 50 years. Explore the current impact of the geological
environment on the ecological state of the reservoir.

Keywords: geological environment, man-made pollutants.

Beenenne. Cakckoe con€Hoe 03epo MpeACTaBIsET COOOH 3aTOMIICHHOE MOPCKUMHU
BOJaMU yCThe ABYX Oajnok: Ueborapckoil M YOKpaKCKOW; OHO OTICICHO OT MOpS
MOpPCKOM mepechinbio mupuHod A0 600 M u BeicoTol 3 - 4 M. bepera o3zepa He
MIPEBBIIAIOT 7 M B BBICOTY, BOJOPA3/ENbl B 3HAYUTEIBHON MEpe CIVIaXKEHBI, B PSAIE MECT
BUIHBI 0OHAKEHUSI TOPHBIX TTOPO/I.

I'pyHTOBBIC BOMBI 3QJI€TAIOT HA TIIyOWHE 2 — 6 M ¥ UTPAIOT BAKHYIO POIb B PEKUME
NUTaHuA BogoeMoB CakCKOro o3epa.

Crenuduyeckoe Bo3AelcTBHE NPUPOIHBIX (akTopoB (TreoMOpQOIOTUIECKUX,
TeOJIOTHYECKHUX,  TEKTOHUYECKHX, THJIPOT€OJOTMUECKUX,  KIUMAaTUYeCKUX U
OMOJIOTMYECKMX) HA MPOTSDKEHUM THICSYENETHH NpUBEJO K 00pa3oBaHHUIO JOHHBIX
OTJIOKEHUI W panbl, 0aJbHEOJIOTHYECKUE I0KA3aTeNM KOTOPBIX MO3BOJIAIOT YCHELIHO
NPUMEHSTh UX MPH JICUSHHH MHOTUX 3a00JIeBaHHIA.

Co BrOpoil monoBuHe XX BeKa 03€pO HCHBITHIBAET CHIBHOE TEXHOTEHHOE
npeoOpa3oBaHue, B PE3yJIbTaTe KOTOPOr0 B THAPOIOTUYECKOM PEXHME MPOU30LUIN
Oomplvie W3MEHeHHWs. Ha cerofgHsmHMi JIeHb 03epo TpeAcTaBisieT cobod 7
W30JINPOBAHHBIX JIpyr OT Jpyra BOJOEMOB, KaXJIblii U3 KOTOPbIX HMMEET CBOE
NPOMBIIIEHHOE WK JieyeOHOoe HazHaueHue: BocTounblil n 3anaaHblii — MECTOPOXKICHHUE
neueOHOM rpsizu U panbl; Hakormutens, Ko, Yokpak, BydepHbrit 1 MuxainoBckuii
NPyl — 3alIUTHBIE BOJOEMBI, IPUHUMAIOIINE OOJBIIYIO YaCcTh IIOBEPXHOCTHOTO CTOKA.

B cBs3M ¢ TeXHOreHHBIM IpeoOpa3oBaHUEM TEPPUTOPHH, PACHOJIOKEHHBIX B
npeznenax BoIOcOOpa, HEOOXOAMMO M3YYUTh COBPEMEHHOE BIIMSHHE T'€O0JIOTHYECKON
cpenpl Ha CosieHoe 03epo.

AHanu3 nyO0auKanui. OKOJIOro-reojJorndeckue yclioBus (OPMHPOBAHUS
COJICHBIX 03€p, PACIOJIOKEHHBIX HAa TEPPUTOPHN YKpPauHBI U 3a €€ TPaHHUIIAMH, B Pa3HOE
BpeMs M3YJaIINCh PSAOM HccienoBareieii, Takux kak M. 1O. Illyros, 0. I'. FOpoBckuid,
B. I1. Wnbunckuii, A. B. Hukonaes, J. E. Talmage, A. S. Buchalo u ap. Ho conenbie
o3epa KpbIMCKOro mosyocTpoBa IO T'€HE3UCY MPOUCXOXKAEHUS, (PU3NKO-XUMHUECKHM U
CaHUTAPHO-O0AKTEPHOJIOTHYECKAM MapaMeTpaM THIPOMHUHEPATbHBIX PECYPCOB CHIIHHO
OTIIMYAIOTCA OT HanOoJiee M3yYEHHBIX COJICHBIX 03€p, PACIIIIOKEHHBIX B Pa3HBIX HaCTAX
3emMHOTO 11apa: MeptBoro mops (anri. Dead sea) B M3pawite, bonbioro conenoro o3epa
(anrn. Great Salt Lake) B CIIIA, o3epa Txopmx (auri. Lake Georg) B ABcTpanuu u 03ep
upa u Bonkioro TamOykaHCKOTO, pacIioKeHHBIX B Poccu.
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Cakckoe COJEHOE 03€pO SBISETCS THUIMMYHBIM IPEACTABUTENEM COJIEHBIX 03€p
Kpbemckoro momyoctpoBa. C 1926 r. Ha 03epe neiicTByeT HaOmronaTeNbHas CTAHINSA, T]Ie
IPOM3BOAMUTCS H3Yy4YCHHE IPOLECCOB 00pa30BaHUs YHHUKAJIbHBIX THAPOMHUHEPATbHBIX
PECYpPCOB, K KOTOPBIM OTHOCSITCA JiedeOHast Tps3b M MOKPOBHAS para, a TaKkKe 3KO0JIO0ro-
reoIOrn4ecKuX yciaoBuil popmupoBanus Bogoema.

ITox pyxoBoactBoMm C. A. Ilactak, B. M. Pogkuna, B. A. Xoxmosa, O. A. I'ynoBa,
U Jp. HEOJHOKPATHO NPOBOAWINCH pabOThl MO M3YYCHUIO BIUSHHS TEXHOTEHHBIX
(hakTOpOB Ha HapyLIeHUE IKOJIOTHIecKor Oe3onacHOCcTH CaKkCKOTO COJICHOTO 03epa.

B ycrnoBusX MHTEHCHBHOW XO3SIICTBEHHOW AESITETHHOCTH B TIpeeax Bogo3adopa
o3epa HEOOXOIWMO TIPOBECTH HW3YyYCHHE COBPEMEHHOTO BIHSIHUS TEXHOTEHHBIX
U3MEHEHUM Ie0JIOTMYECKON CPelibl Ha BOJOEM.

Ieab uceneq0BaHUsI: U3YUUTh COBPEMEHHOE BJIMSHHE TEXHOTCHHBIX M3MEHEHHUM
reoJIOrH4YeCKOM Cpepl Ha 3K0Iorndeckoe coctossHue CakCKOro COJICHOTo 03epa.

Hens ncciaegoBanus onpeaensieT OCHOBHbIE 3a1a4N:

- M3YYUTh COBPEMEHHOE COCTOSHHE KOMIIOHEHTOB T'€0JOTHMYecKOil cpepl,
BBITIOJTHUB JKCIIEpUMEHTAIbHBIE paboThl M0  00CIeNOBaHHUIO, OMPOOOBAHUIO TOYB U
TPYHTOBBIX BOJ;

- BBIIIOJIHUTH aHAJIX3 PE3YyJIbTAaTOB, MOJYUYCHHBIX SMIIMPUYCCKUM METOAOM H IIpU
U3y4YCHHUHU paHee BBIIOJHEHHBIX PaloT.

O0beKT Hcc/IeNOBaHU: TEONOTHUECKas cpefa B mpeaenax Bogocoopa Cakckoro
COJIEHOTO 03€epa.

IIpeameT uccae0BaHUSI: COCTOSIHUE T'€OJIOTMUYECKOH cpelbl U OCOOCHHOCTHU €€
BJIMAHUS HA BogoeM CaKCKOIo COJIEHOTo 03epa.

Metonuka ucciaenoBanusi. COop, aHanM3 M CHCTEMAaTH3alMs JUTEPATYpPHBIX H
(honnoBEIX MaTepuanos mpoBeneHsl B poupax I «Cakckas [TPIC».

[IpoBenenne oOcenoBaHMsI C KOHTPOJBHBEIM OTOOPOM MPOO TOYBHI U TPYHTOBBIX
BOJI ITpoxouiio B mepuox ¢ 2008 — 2009 r.r.

Ot6op mpo® TOYBHI MPOBOAMJICS HAa KOHTPOJBHBIX YYacTKaX, BHIOpaHHBIX Ha
OCHOBAaHMH aHAJIU3a HCTOITHMKOB TEXHOTEHHOTO 3arpsizHeHHs. OTOOp mpod TpyHTOBBIX
BOJI TIPOBOAMJICS B HAOJIIOJATEIbHBIX CKBAXKHHAX Ha Oeperax o3epa.

JlaboparopHble uccieqoBaHUs BbIONHEHBI B Jaboparopusix Il «Cakckast
ITPOC» u KO Ykp ITPH.

CoBpeMeHHOE COCTOSIHHE TeO0JIOTHYEeCKOH cpeAbl B Ipegejax paiioHa
uccjaenoBanuii. OCOOCHHOCTH MPUPOAHBIX YCIOBUH B Mpeieiax BOAOCOOPHOM IUIOIIA U
o3epa CIIOCOOCTBYIOT PACIIOJIOKCHHUIO HA TPHJIETAIONICH TEPpUTOPUM, HAXOMSIIEHCS B
rpaHULaX 30H CAHUTApPHOW OXpaHbl, CEJIbCKOXO3IHCTBEHHBIX YroAud, OOBEKTOB
XUMHYECKOMN IMPOMBIIIVIECHHOCTU W JKWJIBIX KBapTaJiOB T. Caku n APYTrux HACCJICHHBIX
MYHKTOB C COMYTCTBYIOIIEH HHPpacTpyKTypoi. PazBuTre X03S1CTBEHHON JIESTEIHHOCTH
00ycioBWIO 00pa3oBaHHWE BOKPYI BOAOEMa OOJBLIOIO KOJMYECTBA IMOTEHIHAJIbHBIX
UCTOYHUKOB TEXHOT€HHOIO 3arpsA3HEHHSA: JPEHAXHBIX CHCTEM, IIOJEH OpOIIeHHs,
COOpPYXKEHHMH UIsi cOpoca  CTOYHBIX BOJ B 3allUTHBIE BOJOEMBI, KOMMYHHKAITHH,
MPOJIOKEHHBIX Ha Oepery o3epa, OOBEKTOB JITKOHW M MHUIICBONW IPOMBIILICHHOCTH,
CaHAaTOPHO-KYPOPTHOT'O KOMIUIEKCa (MecTa CKOIUICHHS OTABIXAIOIINX), HAKOMUTEIbHBIX
OacceifHOB OBIBIIIEr0 XMMUYECKOTO 3aBOIa, HECAHKIIMOHUPOBAHHBIX MYCOPHBIX CBaJIOK H
ap [2].

AHanu3 WM3MEHEHHS DKOJIOTO-TEOJOTHYECKHX YCIOBUM MPUIIETAIONMX K 03Epy
TEPPUTOPUI TO3BONMI YCTAHOBUTH MECTOIMOJIOKEHHUS HCTOYHUKOB TEXHOTEHHOIO
3arpsi3HEHHs] W MpoBeCcTH MX KapTupoBanue (puc.l). Ilo ocoGeHHOCTSIM BIHMAHMSA Ha
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TeOJIOTUYECKYI0 Cpelly BCE HWCTOYHHUKH TEXHOTEHHOTO 3arps3HEHHs [elIeco00pa3Ho
O0BETUHUTH B TPU TPYIIIBI: CEILCKOE XO3SHCTBO, XUMHUYECKAsl MPOMBINUICHHOCTh U
TOPOJICKast 3aCTPOiiKa. Y CTaHOBJICHHBIE BUJIBI 3arpsA3HUTEIICH MOKa3aHbl B Ta0mIe 1.
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bacceiinbl Cakckoro o3epa
[T Hakonwmrens; [2] Boctounsiii;
] Kosu; [21] Bydepnbiii;
[EI] Yoxpak; [7] muxaiinoska.
1] 3anmaambii;

Puc. 1. PacnoJioxkeHue HCTOYHMKOB TEXHOT€HHOT0 3arpsi3HEHUsI.

Tabauya 1

Bujpl 3arpsi3HUTEN€i MOCTYNAOUIMX B 00bEKTHI OKPYIKAIOLIeil cpeabl U3 Pa3IndHbIX
TeXHOTeHHBIX HCTOUHHNKOB [1, 3, 4].

Ne T'pynusl 3arpsisHATENCH TeopeTHIecKH 1 SKCIEPUMEHTAIBHO 000CHOBAHHbIC 3arPSI3HUTEIH,
/i NOCTYNAIIIKME B OKPYKAIOIILYIO CPELY
1 Tluesas NPOMBIILIEHHOCTD NO4%, SO,%, Mg%, CI', Ca®, Li, Ba, Pb, Cd, Md, Hg, denonsr,
HedrenpoaykTsl, CITAB.
2 CelbeKoe X03sCTBO Ns%, SO,%, K*, Na* Mg, CI, Ca%", Se, Li, Ba, Al, As, Mn, Hg, Cu, Zc,
(EHOIIBI, OKMCIIMTEIIH, IECTHIIMIbI, TePOHMIIIbI, (YHIHII/IbI, 300LIHIBL.
3 Caanku TBO 1 CTPOUTENLHBIX OTXO/I0B NOs%, SO,%, Mg%, CI', Ca®, Li, Ba, Cd, Md, Hg Al, As, denosl,
HedTenpoaykTsl, okucautenn CITAB.
4 XHUMHYECKas IPOMBIIIICHHOCTh NH?, Fe, NO32', 50,7, Mgzﬂ Cl, Ca”%, Li, Ba, Mn, Hg, As, Cu, Pb,
(eHounbl, HeTEMPOIYKTHI, CEpHAs U COJISTHASL KUCIIOTHL.
5 XpaHeHHue yriieposion H,S, NH,, Fe, NOy, SO.,Z, Mg%, CI, Ca%, Li, Ba, Mn, Hg, As, Pb,
(henosbl, He)TenPOAYKTHL, APOMATHUECKUE YTIICPOBL.
6 OTCYyTCTBHE KaHATM3ALUI P,0s, SO.7, K¥, Na* Mg, CI', Ca%, Se, Li, Ba, Al, penousi,
oxuciutenu, CITAB.
7 TpancropT NOsZ, SO,%, MgZ, CI', Ca®, NH,, Se, Li, Ba, As, Mn, Hg, Cu, Fe, Zn,
Ni, Co, Mo, eHOJIbI, OKHUCITHTENH, HEPTSIPOYKTBI.
8 A3C NOsZ, SO,%, MgZ, CI', Ca*, NH,, Se, Li, Ba, As, Mn, Hg, Cu, Fe, Zn,
Ni, Co, Mo, heHOJIbI, OKHUCITHTENH, HEPTSIIPOLYKTHI.
9 IIpennpusaTus, UCMOIB3YOIUINE OTPABIAIONINE NO5Z, SO4Z, MgZ+, CI', NH4 Li, Ba, As, Mn, Hg, Al, denonbr.
BelecTBa (AMMHUAK, XJIOp, CEPHUCTBIH
AQHTHAPHA)
10 TOL u Apyrue dHEPreTHYecKue KOMILIEKCH NO3%, SO,%, MgZ+, CI, Ca?, NH, Li, Ba, As, Mn, Fe, dbenobi,

He(TePOYKTHI.
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AHaJau3 BIUSIHUSA reojiornyeckoii cpensl Ha Cakckoe cojieHOe 03epo.

st 0ObeKTHBHOTO aHAIM3a BIUSHUS T€OJIOTUYECKONW Cpellbl Ha BOJOEM H3YYEHO
JKOJIOTHYECKOE  COCTOSHHUE TIOYB, ClIararioIux Oepera U TPYHTOBBIX  BOJ,
pasrpyKaronmxcs B 03epo.

Pe3ynpTaThl KOHTPOJIBHBIX aHAJIM30B MPOO IMMOYBHI ITOKA3ald, YTO KOHIICHTPAIIUH
CBUHIIa, IMHKA, MeU U HHKeIs, npesbimatorme [1J[K, ycTaHOBIECHBI Ha BeeX ydacTKax
(Tabn. 2). HaubGonpime KOHIEHTPAIMKM yKa3aHHBIX JJIEMEHTOB YCTAaHOBJICHBI B paiioHe
xumugeckoro 3asoga (Pb = 74,33 wmr/kr, Zn = 279,19 mr/kr, Cu = 77,74 mr/kr, Ni =
28,25 mr/kr) u B rieatpe ropona (Pb = 52,20 mr/kr, Zn = 200,86 mr/kr, Cu = 50,58 mr/kr,
Ni = 27,17 Mr/kr), a HAUMCHBIIIUE 3HAYCHHUS — HAa TEPPUTOPUH MOpPCKoii nepeckinu (Pb =
12,75 mr/kr, Zn = 30,95 mr/kr, Cu = 9,84 mr/kr, Ni = 10,52 mr/kr).

Konmnentparmun  xpoma, mnpeBsimatommue [IJIK, oOHapyxeHsl B  paiioHe
XHUMHYECKOro 3aBoja, Ha Oepery o3. Ko u Boctounoro 6acceitna (148,71 mr/kr, 15,51
Mr/kr , 16,92 MI/KT COOTBETCTBEHHO).

CoaepxkaHrue MapraHiia Ha Bcex ydacTkax He npebicuiio TTIK.

Tabmmma 2
Copeprxanue TsKeJbIX METAJUIOB B NOYBe paiioHa ucciieioBaHuii (pe3yabTaThl aHauu3a 2009
I.)
b n u
)
cpt JK c cpt JK c cpt JK c
)
gactka | mr/kr) | mr/kr) | (pa3) | mr/kr) | mr/kr) | (pa3) | mr/kr) | mr/kr) | (pa3)
1 0
1 275 43 0,95 ,35 84 ,28
4 028 ,01 53,08 ,66 8,33 9,44
q 554 ,85 5,45 ,85 7,34 ,78
4 399 0 47 1,13 3 ,35 3,59 ,53
9 433 ,48 79,2 2,14 7,74 591
q 220 74 00,9 73 0,58 6,86
1 473 ,16 7,3 ,06 1,74 ,25
n i r
)
cp JK c cpt JK c cpt JK c

yactka | wmr/kr) | wmr/kr) | (pa3) | mr/kr) | wmr/kr) | (pa3) | mr/kr) | wmr/kr) | (pa3)

1 1 2 3 4 5 6 7 8 9
1 84,99 0,52 ,63 ,00

q 42,25 4,35 ,09 1,53 ,59
3 88,79 5,14 ,29 551 ,59
4 91,13 500 7,39 ,85 6,92 ,82

(n
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339,7 8,25 ,06 48,71 4,79
13,78 717 79 ,00
70,22 6,14 ,54 ,00

Ipumeuanue: 1 — mpuBOANTCS cpepHEe 3HAUCHHE 10 YIACTKY

CyMMapHBIi TOKa3aTelNb 3arpsi3HEHNs [T0YB B pailoHe XMMHUYECKOTO 3aBOJa paBeH
55,5, 4TO OlleHMBaeTcs Kak ONAcHBIM ypoBeHb 3arpsisHeHus [5]. B rpanumax ropona
CyMMapHBIH TIOKa3aTeldb 3arpsA3HEHHUA paBeH 22 — YMEpPEHHO OIACHBI YpPOBEHb
3arps3HeHus. B yCcTheBBIX dHacTax ©OajJoK CyMMapHBIA TOKa3aTenb paBeH 1,5 —
JIOTTYCTUMBII YPOBEHB 3arpsi3HEHUSI.

CpaBHEHHE YpPOBHS 3arpsi3HEHUS IIOYB C pe3yJbTaTaMd  MCCIEIOBAaHUM
MOCKOBCKOH OIBITHO-METOINYECKON SKCIEUINA HCTUTYTa MAUHEPAIOTUH, TEOXUMHHN
U KPUCTAIOXMMUHU peakux diemeHToB (1982 1.), Bo Bpems paboTsl Cakckoro
XUMHUYECKOT0 3aBOjla, IO3BOJISET CJHENaTh BBIBOA O MEpepaclpenieleHUH «O04aroB»
3arps3HeHus. Ha cerogHsmHuii 1eHb, KpOME TEPPUTOPHM OBIBIIETO XHMHYECKOTO
3aBOJla, HWCTOYHUKOM TIOCTYIUICHHSI TEXHOTEHHBIX 3arpsi3HUTENIEH B OOBEKTHI
OKpyKatomed cpeapl sBisercss WHPpacTpykrypa T. Caku, dYro OOYCIOBICHO
WHTCHCUBHBIM JIBKCHHEM aBTOTPAHCIIOPTA, DPa3MELICHWEM B LEHTPAJIbHOM YacTu
ropoza aBTOCTAHLUUH, MHOT'OYHCJIEHHBIX ABTOMOOWIBHBIX CTOSHOK U OIOSICHIBAOLIEH
TYCTOH CEThI0 aBTOMOOMIIBHBIX JOPOT PECIyOJIMKAHCKOTO M MECTHOTO 3HaueHUs (puc.2)

8].

CopaepxaHue 3arpsisHuTenei B paoHe

CopaepxaHue 3arpsasHuTenen B
CaKoro xMmMuyeckoro 3aBoga

ueHTpanbHomn Yactv r.Caku
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Pbzn Cu MmN Cr Pob zZn Cu M1 Ni Cr
B 3arps3uHTENH yCTaHOBICHHBIE B 1982 1. B 3arpsi3uHTeny ycTaHoBNeHHbIe B 1982 T.
W 3arpsi3uHTeH ycTaHoBICHHBIE B 2009 T. B 3arpsi3uHTeNN yCTAaHOBCHHbIE B 2009 I

Puc. 2. IluarpaMmma cpaBHeHHUs COIep:KAHUSA 3arpsI3HUTeNIeill B MOYBaxX B pa3Hble BpeMeHHbIe
MepHo/bl.

I'pyHTOBBIE BOJIBI OKa3bIBAIOT CUIILHOE BIMSIHUE HA THIPOJIOTHUECKUI PEKUM BCEX
OacceitnoB Cakckoro o3epa. B 80-x romax mpouuioro crojeTusi BMECTE C IPyHTOBBIMHU
BOJIaMH TIOCTYTaJI TEXHOTEHHbBIE 3arpsA3HUTENH M3 TPYIIBI TSHKEIBIX METALIOB, Kak B
3aIIMTHBIE BOJIOEMBI, TaK U B JeueOHble (Tabum. 3). CormacHo pe3yapTaTaM KOHTPOJIBHOTO
ornpoboBanus B 2008 romy, B TPYHTOBBIX BOJAX, pasrpy’Karomuxcs B JeyeOHbIC
BOJIOEMBI, YCTaHOBJICHO HE3HAYMTEIBHOE COJACPKAHME TSDKEJBIX METAJUIOB WM MOJTHOE
ux orcyrcTBue [7]. CHIKEHHE KOHIIEHTPAIlMM 3arpsA3HUTENed B TPYHTOBBIX BOJAX
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CBSI3aHHO C NIPEKpAILEHUEM JEHCTBUA OJHOTO M3 TJIABHBIX MCTOYHUKOB TEXHOTCHHOI'O
3arpsi3HeHNS — CaKCKOTo XUMHYECKOTO 3aBojia. Kak BHIIHO M3 CPAaBHHUTEIHLHON TaOIHITEI
4, mocie mpeKpameHus] TOCTYIJICHHUS TSDKEIBIX METalIOB C TPYHTOBBIMH BOJAMH,
KOHIICHTPAIIMK BCEX ONPEACIEMBbIX 3arps3HutTenell B BocrounoMm OacceliHe CHH3MIUCH

Ha HECKOJIBKO ITOPAIKOB.

Tabnuya 3
Copep:xanue TsKeJIbIX METANIOB B TPYHTOBBIX BOAAaX (Mr/Jr).
MECTO PACIOI0KEHHST Fe Mn Cu Ni Cd Pb Zn
CKBaKHH 0,3 0,1 1,0 0,1 0,001 0,03 1,0
TIIK
1 2 3 4 5 6 7 8
1987 .
Ha yJ9acTKe XUMHYECKUX NMPEANPHATHHA 50,14 72,5 0,05 7,64 0,004 0,13 1,45
HA y4acTKe ropojia ¥ Kypopra 8,3 2,28 0,015 0,088 0,004 2,1 0,28
Ha yJacTke IKHOro Gepera Cakckoro 18 4,78 0,01 0,07 0,003 0,72 0,093
o3epa
Ha y4qacTke CakcKOW MOPCKOM HepechInui 7,8 1,16 0,013 0,095 0,01 3,24 0,102
1990 r.
HA YYaCTKe XMMUYECKUX MPEAIPUSITHI 6,0 2,79 0,07 0,44 0,05 0,151 0,36
Ha y4acTKe ropojia i KypopTa 2,89 39,9 0,070 0,22 0,09 0,21 2,34
Ha y4yacTke 1kHoro Oepera Cakckoro 5,31 2,83 0,028 0,225 0,037 0,12 0,71
o3epa
Ha ydacTtke CakcKoi MOPCKOM MepechIni 17,0 40,0 0,033 0,632 0,050 0,303 3,07
1994 r.
Ha y4acTKe XUMHUYCSCKUX MPEeINPUATHI 0,094 0,104 0,019 0,010 H/0 0,010 0,023
Ha Y4acTKe ropojia ¥ Kypopra 0,099 0,147 0,040 0,009 H/o 0,002 0,029
Ha y4yacTke 1kHoro Oepera Cakckoro 8,914 0,495 0,021 0,008 H/o 0,004 0,058
o3epa
Ha yyactke CakcKoil MOPCKOI MepechIni 0,394 0,743 0,021 0,017 H/o 0,005 0,022
Tabnuya 4
Coneprxanue TsKeJbIX MeTAIOB B pane Boctounoro facceiina (Mr/).
roj Cu Mn Ni Pb Cd Zn
TJK 1,0 0,1 0,1 0,03 0,001 1,0
1987 0,007 0,054 0,016 0,018 0,003 0,004
1990 0,004 0,08 0,016 0,04 0,002 0,011
1994 0,005 0,019 0,003 0,001 H/o 0,010
2008 0,000004 H/0 H/0 ciejibl 0,00084 0,000012

Hecmotpss Ha TO, 4TO B JedeOHBIE BOJOEMBI TEXHOTCHHBIC 3arps3HHUTEIN HE
MOCTYMAIOT, CYIIECTBYeT yrpo3a  3arps3HEHHsS  IMOCJIECIHUX TPUH  Pa3MBITHH
pasaenuTenbHeIX gamM0 win ¢unsTpanmu depe3 namoObl. [IpoBenennsie B 1988 romy
WCCIIeJIOBaHNUS (CCHUTKA) BBISABUIN (DHIIBTPAIUIO 3arpsA3HUTENICH M3 3aIlIUTHBIX BOJOEMOB
B JledeOHbIe dvepe3 namMObl. DuibTpanus dYepe3 HEKalWTAIbHbIE TIUHSIHBIE JaMOBI
HaAOJII0JAJIach TIPU Pa3HUIC B YPOBHSIX BOABI Mexay Oacceiitnamu B 0,5 — 1 m. Ha
CETOMHAIIHUNA JIeHb 3allUTHBIE BOJOEMBI SBJISIOTCS TMPUEMHHKAMH TPYHTOBBIX U
MMOBEPXHOCTHBIX BOJA C TEPPUTOPUN 3aCTPOMKH U CEIIbCKOXO3SAWCTBEHHBIX YTOJIUM.
ITonaganme 3arps3HEHHBIX BOJ W3 3AIIUTHBIX BOAOEMOB (Ta0. 5) B JieueOHBIC TIPUBEACT
K KaTacTpo(hu4ecKOMY 3arpsS3HEHHIO THAPOMHUHEPAILHBIX pecypcoB CakCKoro o3epa.

Tabauya 5
Pe3yJbTaThl CAHNTAPHO-XHMHYECKOT0 aHAIN3a BOAbI MuxaiiaoBckoro BogoemMa (1annsie 2007
I).
MuxaiinoBckuii npyn Hopmbl
Tokasarenu K

OOumii ananms

1. OprasosenTHyeckuit
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pH 8.2 6.5-8.5
Eh,(mv) +152 -
MyTHOCTH 27.5 -
I{BeTHOCTH 222.5 -
111e1049HOCTB, (MI-OKB/I) 1.5 -
2. XuUMHYeCKuii aHau3 (Mr/ir)

OKHUCIIEMOCTD 13.4 He Gosiee 4
AMMHaK 0.212 0.1
Hutpatst 2.24 45.0
Hutpurs 0.114 3.3
PactBopumocTs O; 13.51 He MeHee 4
BIIK 15.65 6.0
Cyxoii 0CTaTOoK, /11 3.692 He Ooiee 1
Docdars 0.69 0.05

BriBOabI.

1. Ilpoucxomsamue 3a mociaenHue S50 JeT M3MEHEHHS 3KOJIOI0-Te€OJOIMYECKHX
YCIOBUH MOJ BIMSHUEM XO3SICTBEHHON AEATENBHOCTH OOYCIIOBHJIM CYIIECTBOBAaHHE
MOTEHIMAIBHOM MOCTOSHHON yrpo3bl 3arps3HeHus: CakCKOTo COJIEHOro 03epa.

2. Cakckas TopoacCKasd arjioMepanus ABJIACTCA OIMTAaCHBIM UCTOYHHUKOM 3arpA3HCHUA
03€pa, MOTOMY YTO B TOPHBIX NOPOAAX 30HBI adpalllH, NPEUMYIIECTBEHHO B IOYBAX,
IMPOUCXOAUT TMMOCTOAHHOC HAKOIUICHUC 3arpsA3HAIONUMX BCHICCTB, TPaHCIIOPTHPOBKE
KOTOpPBIX KaK IIOBEPXHOCTHBIM CTOKOM, TaK W IIOA3CMHBIMU BOJaMU B O3€pPO
CHOCOOCTBYET penbed U reooro-ruAporeoJornieckue yCIoBUs TEPPUTOPUH BOIocOOpa.

3. B pesynbrate aHanm3a CoOJiep)KaHUS TEXHOTEHHBIX 3arps3HUTENeH B 00BeKTax
Te0JIOTUYECKOM cpepl OBbUIO  YCTaHOBJIEHO OTCYTCTBHE MPSIMOTO TOCTYIUICHHS
3arps3HUTENe B JieueOHble BomoeMbl. Ho B Hacrosimiee BpeMsi OTMEYAaeTcsl CUIIBHOE
3arps3HEHUE 3alIUTHBIX BOJOEMOB, 4YTO B JaJbHEWINIEM MOXKET CTaThb HNPUYHMHON
MOCTYIUICHUSI 3arpsI3HUTENICH B JIe4eOHbIE BOJOCMEL.
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