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B pesynbsrare B3pbiBa B 1957 r. Ha [10 «Masik» emkocTu
C paIMOAaKTUBHbIMK OTXOAaMU OOpa30BaICsl TaK Ha3blBae-
Mol BoctouHo-VYpanbsckuii pammoaktreHbi cien (BYPC),
3axBatuBIMii Tepputopun YensOuHckoi, CBepmioBCKOR
TiomeHckoii obaacreii [1, 2]. OceBasa yacTb PaaMOAKTUBHOIO
clela ¢ yAelbHOM AKTMBHOCTbIO cBbiie 7,4+ 107 kbk/km?
niporstHysach Ha 100—120 KM B ceBepo-BOCTOYHOM HaIpaB-
JIECHWM OT MecTa B3pbiBa. OOIIas TIIONaah TEPPUTOPUH, 3a-
TPA3HEHHON PaIVioOHYKJIMAAMU, cocTaBuiia okosio 1000 km2.

Ha ocepoii yactu BYPCa oxkazamuch 30 ozep, paziu-
YAIOLIUXCS JIMTOJIOTUYECKUM COCTABOM KOTJIOBUH, MOpGhO-
METPUYECKIMH  TTapaMeTpaMHt, YCITOBUSMHU  (hOPMUPOBAHUS
THAPOXHUMHUYECKOTO COCTaBa CTOKA ¢ BOAOCOOPOB W THTOINA-
Iblo BomocOopa. Bee 9Tv mapameTpbl B COBOKYITHOCTY OIpe-
JENSIOT YCJOBUSI HAKOIUIEHWSI JOHHBIX OTIOXEHUH M 0Co-
OGEHHOCTH BHYTPEHHETO BOIOOOMEHA B 03epax.
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Ilepeble HayuHble uccAeNOBaHUs 03€p YpycKylb u
b. Cynryap ObulM IpoBedeHbl ellie B Hadale XX CToje-
™. O3. Ypyckynb OBIJIO WCCAEAOBAHO B BKCIEIUITAN
B.H. Jlebenesa B 1907 r. [3], a 03. b. Cynarynp — B 3Kc-
neanuuu C.M. Ilpucaackoro B 1913 r. [4]. Pesyabrarom
MNePBbIX UCCIEIOBAaHUN CTalO onMcaHue MopdomeTpuue-
CKWX TIapaMeTpoB, XapakTepa Mobepexhbsi, TepMUYECKOTO
peXrMa W TIpO3paYHOCTH BOJ, OTIpejicieHVe OTAETbHBIX
TUAPOXUMUYECKUX 3JieMeHTOB. Kparkue cBeaeHUs TI0
ozepy b. Urum, Bxmouvalounye mMopdoiordyeckue mnapa-
METpbl, [JaHHbIE O XapakTepe M TUIIE BbICLIEH BOIHON
pPacTUTETLHOCTH, TIPO3PAaYHOCTH BOJI, OCHOBHBIX HOHOB,
conepxatcsi B padote [5]. DTH cBefeHNST AOTOHSIOT pe-
3yJAbTaThl HaOII0A€HUI 3a padUuallMOHHOM OOCTAaHOBKON
Boa o3ep Ypyckyib, b. Mruin (Kacauuekuii paiton Yensi-
6uHckoit obnactn) w B.Cynryns (KameHckwuit patioH
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CBepaoBCcKoil 001acTi) U UX NPUOPEXHbIX TEPPUTOPUIL,
mpoBeacHHBIE B 1970-x Togax [6—8]. [To3gHee MOSBMINCH
mnepBble AaHHble O NMHAMUKE M3MEHEHUS [3-aKTMBHOCTH
O3epHBIX BOm 3a Tepmond 1959—1966 IT. W cBelAcHUST O
CE30HHBIX M3MEHEHUAX YACTBHON aKTUBHOCTH BOJ ¢ yue-
TOM pachnpeneieHus PaguoOHYKIUAOB MO KOMIIOHEHTaM
03€pHOM TeoCHCTEMbl M MX IOBEACHUS MpU JieAoobpaso-
Baunu [9, 10]. B o0030pHBIX paboTax, TOCBIIIEHHBIX
PamosKONIOTUYECKOMY COCTOSTHUIO o3ep B 30He BYPCa
[11—13], kak @paBwiO, INPUBOAATCI TMAPOXUMMYECKUE
JaHHble, MoaydeHHble B 1960—1970-x rr. Jo cux mop He
ToTepsiia CBOeTo 3HaueHWs (yHIaMeHTaTbHas THIAPOXH-
Mmuyeckasg cBoaka YpamrHUMBX o pacrnpenmeneHnu oc-
HOBHBIX MOHOB U MHUKPODJEMEHTOB, COlepxKallas pe3yJib-
TaThl MOJIEBbIX M3bICKATEAbLCKMX pa0oT Ha 03epax B OCEBOM
3oHe BYPCa B miepmog 1956—1970 rr. [5].

OCHOBHBIMM ACTOHUPYIOIIIAMA CpeaMu JUTST pamio-
HYKIUIO0B, [JABHBIMU U3 KOTOpbIX Asasatoresa 20Sr u 137Cs,
CJIyXaT IIOYBbI, [OHHbIE OTJIOXEHMS] W BbICIIAs pPacTH-
TenbHOCTh o03ep. [Ipm 3ToM Boma os3ep SIBAsEeTCS Kak
TPAHCHOPTHOM cpemoi (TTOBEpPXHOCTHBIM W BHYTPUITOU-
BEHHbIH CTOK B IPUOEPEroBbIX DKOCUCTEMAX), TaK U CyO-
CTPaToM, B KOTOPOM MpPOTEKalOT MepBble MPOLECCH
TpaHchopMauuu GopM paavMoOHYKIUAOB.

HauanmbHoe pagmoakTHBHOE 3arpsA3HEHNE BOJOEMOB Ha
oceBoii yactm BYPCa 6bllo o4eHb BBICOKMM: B OKTSIOpe
1957 r. papmoaxTMBHOCTbL Boabl gocturana 2,5 - 1015 bx/n
B 03. Ypyckyiab (20 KM OT MCTOYHMKA SMUCCUHU),
6,3-1013Bk/n B 03. b. Urmmm (60 KM OT WCTOUHHWKA
smuccuun) [12]. JaHHble 10 HayalbHOW [-aKTUBHOCTU
Boabl 03. b. CyHrymnw, pacnonoxkeHnnoro B 100 kM oT wc-
TOYHMKA DMUCCUM, HaM He M3BecTHbI. [lo pacueTHoii
Monely oIlpelefeHa cyMMapHas yiAeldbHasd aKTUBHOCTb
90Sr u 137Cs — oxono 7 bx/n [11]. Inmb B 1959 1. 6BI-
Jla M3MepeHa yaelbHas akTWBHocTh St B Bopme 3TOTO
o3epa, oHa cocrtaBuiaa okojo 2 bx/a [12]. B nmocne-
Aylollye ABa roja Iocje aBapuy Ha0J00a10Ch CHMUXeE-
HHE CYMMapHON akTMBHOCTM 3a CYET paclana KOopoT-
KOXKWBYIINUX U30TOTIOB W pacipeaeieHUs] UX TTo KOMTIO-
HEHTaM O03epHOW TeoCUCTEeMBl (IOHHBIC OTIOXEHWS,
ouora). CreayeT OTMETUTh TakxKe, YTO HadyalbHasd 005
BoiGpoca 20Sr cocrasnana He Gonee 3%, a mona 137Cs
MeHee 0,5% oT obuiero M3NyYeHWs PaguoHYKIWIOB.
Vaenwnas aktwsHocTh 99Sr B Bome o03. Vpyckynb B
1959 r. cocrasnsna okosno 1900 bx/a [12].

B HacTosilliee BpeMsi OCHOBHOI BKJad B pamidallMOH-
HOe 3aTpsA3HEHNE MECTHOCTH BHOCAT JONTOXUBYIINE M30-
toner 998r m 137Cs. TlepepacripeniefieHne paguioHYKINI0B
MNPOMCXOAUT KakK B MPOCTPAHCTBe (CHUCTEMA 03epOo—
BOAOCOOpP), TaK U IO OTAEJAbHLIM KOMIIOHEHTaM O3€PHBIX
TEOCHCTEM 3a CUeT KPYyroBopoTa Boda—IOHHEIC OTIIOXe-
Huga—6nora [14—16]. JaHHBIe COBpeMEHHBIX HMCCeI0Ba-
HUM MOO3BOJIAIOT MPEANOJOXKUTb, UYTO TUAPOXUMUYECKOE
pacripenenernue 29Sr u 137Cs umeer paa ocobeHHoOCTel B
03epHBIX TeocHcTeMax oceBoil yactm BYPCa [17].

B mepmon 2001—2004 rr. HaMu OBIJTO TIPOBEICHO TEO-
XUMHYeCKoe WccemoBaHie 12 o3ep M3 Tpex 30H OCeBOM
yactu BYPCa, pacnojiokeHHBIX Ha pa3iMyHOM yAaJleHUH
OT HMCTOYHMKA d>MMcCUM (YpycKyilb, OJMKHSS 30HA —
20 kM OoT Touku B3pbiBa; b.WUrwi, neHrpanbHag 30Ha —
60 kM oT ToukH B3pbIiBa; b.CyHTYh, TIepudepritHas 30Ha
— 100—110 xm oT Touku B3pbiBa). B Kpyr 3azau Bxoauiu
onpeneneHue KaTHOHHO-aHUOHHOTO COCTaBa BOAbl, XUMH-
YeCcKWH aHamn3 BOJ B OTHOIICHWM OWOTEHHBIX BEIIECTB,
MUWKpPO3TEMEHTOB, PAANOHYKIUIOB. [IpW 3TOM MUKpoO-

9JIEMEHTbI-XaJ1bKOMDUIbl U OMOr€HHbIE BELECTBA B ITHUX
o3epax WCCeMoBaNCh BIIepBhle. M3BecTHO, UTo amMopd-
HBIe THAPOKCHIBI Kejie3a B TOHKOANCTIEPCHOM COCTOSTHWU
copoupyior ot 30 10 45% pasvonyxiauaos [18]. He aBns-
I0TC MCKJIIOUEHHMEM W MUKPODJAEMEHTbl XalbKOMUIbHOM
Tpynmbl. BriepBble Takke MIS 3TUX 03¢p OBIT TIpoBeAcH
aHaJIM3 TIOPOBEIX BOJA Ha cofiepskaHWe OCHOBHBIX WOHOB M
MMKPO3JIEMEHTOB.

AHanu3 1npo0® BbINOJHSAM METOJOM aTOMHO-a0-
COPOITMOHHOM CIEKTPOCKOTMI COTJIACHO JeHCTBYIONIM
CcTaHIapTHBIM Metoankam PJ1 52.24.-95. Ucnonb3yemas
armapaTtypa W yCJIoBMSI aHanw3a: /i ompenaeneHus Fe u
Mn — aTtomHo-a6copOuUMOHHbIN crieKTpodoToMeTp Perkin
Elmer-3110 B maMeHHOM BapuUaHTE, PErUCTpaliusl CIeK-
TpoB mipu anvHax BoiH 248,3 (Fe) n 279,8 (Mn) HM, co-
OTBeTCTBeHHO; Ay onpeaenenrs Cu, Zn, Ni, Co, Pb, Cd,
Cr —  aroMHO-a0OCOpOLMOHHBIA  CIEKTPOhOTOMETp
Analyst-300 ¢ 3/1eKTpOTepMUYECKUM BApUAHTOM aTOMU3aLIUU
(arommzatrop HGA-800), aBromozarop AS-90, mumporpacdmi-
TOBBIe KIOBeThbl mpMBI «Perkin Elmer», perncrpamms criek-
TpoB Ipu mMHax BoiH 324,8 (Cu), 213,9 (Zn), 232,0 (Ni),
240,7 (Co), 283,3 (Pb), 228,8 (Cd), 357,9 (Cr) HM; Ana om-
penenenust K, Na, Li — aroMHO-aGCcOpOIIMOHHBIN CITeK-
tpodotomerp Perkin Elmer-3110 B aMHUCCHMOHHOM peXU-
me. [lns npoBeeHUs] KaIUMOPOBKM T'OTOBWU/IM PACTBOPbI HA
OCHOBE MHOIOJJIEMEHTHBIX pacTBopoB ¢upMbl «Perkin
Elmer». Bce xanmOGpoBoyHBIC pacTBOPHI TIPUBOIUIUCH K
1 monb/n HNO3 (pacTBopbl pa3baBmisiiu JeMOHU3UPOBAH-
HOIl BOmOM, NOJydyeHHO#l Ha ycraHoBke Millipore). T'ma-
pPOXMMMUECKHE IpoObl aHaJu3uMpoBaiuch B  IOxHo-
VpanbCcKoOM LIEHTPe KOJUJIEKTUBHOIO I10Jb30BaHUs 110 aHa-
JIN3y MWHEpaJbHOTO Chipbd WHCTUTYTA MUWHEpaJoTuu
YpO PAH  (arrectar akkpemurtaiiun ~ POCC.RU
0001.514536).

TIpu onpenenernn 137Cs pagMoRyKIM, MpeaBapUTETh-
HO KOHLIEHTPUPOBAIM PAJAUOXUMHUUYECKUM METOIOM Ha
(eppolmannie HUKEST ¢ MOCAEAYIOIIUM BbIIEJICHUEM €T0
B BUAC CYPbMAHOWMOAWAHOM conn. beTa-aKTMBHOCTH W3-
Mepsiin Ha ManogoHoBoi ycrtaHoBke YM®-2000. Panuo-
nykaua 20Sr skerparposanu U3 npodbl MOHOM3OMETWI-
OKTHJIOBBIM 3HpoM (HocHOHOBOW KUCTOTH W U3MEPSITA
aKTWBHOCTH 3KcTpakTa (rmo gouepHemy 90Y) Ha manmodo-
HoBoM pagnoMeTpe YMP-1500. Brixon HocuTenst Sr KOH-
TPOJIMPOBAICHA  IUIAMEHHO-(POTOMETPUYECKUM  METOJ0M.
Horpewnocts onpeaenenna 29Sr u 137Cs ne npesbuuana
20 u 15%, cOOTBETCTBEHHO.

Wccnenyemble o3epa pacrioliokeHBl B TIpesiesiax Teo-
MOPGONOrMUECKUX CTPYKTYp 3aypajibcKOoro IleHerieHa,
T.€. BCXOJMJIEHHbIX paBHUMH CpeaHero Ypaja M 3amaaHbIX
okpanH 3amagHo-Cnompckoll paBHWHLL. Bomocbopsl o3ep
JIOKAJIM30BAaHbl Ha TeoJIoTMYeckoM (yHIaMeHTe majieo-
30MCKOr0 BO3pacTa ¢ BbIXOAOM HMHTPY3UBHBIX MOPOJ,
CPEJHEKHCIOr0 COCTaBa M C MHOTOYMCIEHHBbIMM AM3b-
TOHKTUBHBIMU (Pa3pbIBHBIMK) HapylieHUsIMU. BocTouHast
YacTh BOTOCOOPOB B OCHOBHOM OTHOCHTCS K OHOKITHMMa-
TUYECKOH 30He OEepe30BOKOJIOUHOM CEBEPHOI JIECOCTEIM.
B paiione BogocbopoB o3ep Ypyckyiab u b. CyHryiab mpe-
obnmamaer jec ¢ JOMWHWpoBaHMeM Oepesnl. Bomocbop
03. b. Urnir pacnoyioxXeH B 30HE CBETIIOXBOWHOM FOXKHO-
ypalbcKOM TalirM ¢ mnpeodiajaHueM CMELIaHHbIX MOPOJ,
(cocHa, Oepesa). 3oHalbHble MOYBBI — CEpble JECHble U
cepble JieCHble ocosionenble (caaboi CTeneHU 3acONeHHO-
cTH) ¢ BeICOKMM coxaepxkanueM Na u Cl B TymycoBo-
aKKyMYJISTUBHOM W WITIOBUATLHOM TEHETHUYECKUX TOPU-
30HTax. JloKkajJbHO pacIpoCTpaHeHbl JyroBblie MOYBHL [3].
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KnumaTr norpaHMuYHblli — OT YMEPEHHO-KOHTHMHEH-
TaTBHOTO /10 KOHTWHEHTATBHOTO, K03GhMOUIINEHT KOHTH-
HeHTanbHOCcTH (110 JI. T'opumHckomy) coctaBnsier 47—48.
T'onoBoe konuuectBo ocaakoB kojednercs or 400 o
490 mm. Cpeansisi Temnepatypa utons +17 °C, cpenHsis TeM-
nieparypa suBapsg —16 °C. CpeaHeromoBoii Ko3(pUIIMEHT
YBIQKHEHUS 3a BereTaltmoHHbIN niepron 0,8 [19].

KoOT0BUMHBI 03€p MMEIOT YPO3MOHHO-TEKTOHMYECKOE
MPOUCXOXKIEHHUE, OCIOXHEHHOE abpa3sMOHHbIMM IIpoLiec-
caMn. BospacT 03epHBIX KOTIOBMH COCTaBIsEeT He MeHee
7—8 Teic.ieT. O3epa yiexar B Mpeaenax riaIpoXuMUYecKoi
TIPOBUHITNH TIPENMYIIIECTBEHHOTO PACTIPOCTpaHEeHUST THII-
poOKapOOHATHBIX BOI CMEIIAHHOIO KAaTMOHHOIO COCTaBa,
obOwasa MmuHepanuzauus 0,5—1,0 r/n.

Osepa Ypyckynb, b. Urum, B. CyHryns oTHOCATCS K
OecCTOUYHBIM BOJOEMaM € MaJlol BEJIMUYWHON YAETbHOTO
BoAocOopa. B cBA3M ¢ 9TUM pe3KO BO3pacTaeT pojib MECT-
HbIX I€0JIOTMYECKUX YCAOBUHA M MOHHOIO CTOKA MOYBEH-
HBIX W TPYHTOBBIX BoA. B pesynbraTe MOHHBIN COCTaB BO-
bl B o3epax YpycKynb u b. CyHTyb cylllecTBEHHO OTJIM-
JyaeTrcs OT 30HAJbLHOIO YPOBHS: OTMEUEHbl CE30HHBIE KO-
JebaHMus MuUHepaiu3auuu BoAbl oT 3,3 no 4,3 r/n npu
JOMUHHPYIOIIEH  PONMW  THAPOKAapOOHATHBIX  MOHOB
(03. Ypyckynb) U Tipeobnafaroliiee coaepKaHue XJIOpHUIoB
npu obuieii muHepanmzauuu 2,0—2.6 r/n (03. b. Cyn-
Tyib). OCcOOEHHOCTBIO BOJ 3TUX 03€p sBjseTcs ciaabolie-
JIOYHas peaklusg KaK B JIeTHee, TaK W B 3WMHEe BpeMs
(pH > 8§8,7). Ozepo b. Urnmr umeer Bombl THApOKapOO-
HATHOTO KJacca CONOBOrO TUIMA TIPYINbl Kaldblusd IIPU
obueit muHepanuzauuu 0,28—0,33 r/n.

B 03. Ypyckyab 3aduKCHpOBaHO OcakIeHHE KalbLM:
B TIPUAOHHBIX Bomax KoHIeHTpannss Ca Komebmercs B
nipenenax 14—18 mMr/m, B TIOpOBBIX BOIax — B MHTEpBaje
0—1 cM, B AOHHbIX ocaikax coiepxaHue Ca pocTuraer
221 mr/n. Ilpyu 3TOM KOHLIEHTpallusi MarHusi B Boae U
TIOPOBBIX BOMAX MpPaKTHYeCKW oOJWHaKoBa: oT 99 1o
143 mr/n (Boga) ao 97—112 mr/a (noposbie Boawl). [Ipo-
1iecC OCaKAEHHUsl COJiel Kablivsl BJISIETCS €CTECTBEHHbIM
(mpoliecchl OcaxkKAeHUs] KalblLusd B TUAPOKAPOOHATHBIX
COJIOHOBATBHIX BOJAaX OINMWCaHBl B Teopernueckux [20] u
«MECTHBIX» JTMMHOXMMHYecKnX paborax [21]). Ob6paszosa-
HUEe COOCTBEHHbIX MUHEPAIbHbIX (a3 Kajbliusl KOCBEHHO
yKasblBaeT Ha OOJbILIYI0 IMOTEHUMAIbHYIO COPOLIMOHHYIO

CIIOCOOHOCTb JOHHBIX OTJIOXEHWM TaKUX O3ep IO OTHO-
mwenHnio K 9Sr B clIOXWBIIENCS TeOXMMUYECKON obcTa-
HoBKe. OCHOBHBIE MopdoMeTpruiecKrHe TapaMeTpsl 03ep
Ypyckyab, b. Cynryab u b. Mruin npuBeaeHsbl B Tada. 1.

Pe3yiabTaThl aHaau3a TSXKEAbIX METAIOB B Mcclenye-
MBIX 03epax TIpejcTaBieHbl B Taos. 2. Obpainaior Ha cebs
BHUMaHWE HU3KHWE KOHIIEHTpallMu OWOMUIBLHBIX 3JIeMEH-
TOB, B IEPBYIO Ouepelb MapraHiia, 4To CBSI3aHO C aKTMB-
HbIM BOBJIEYEHUEM DJIEMEHTOB B OMOXMMMUYECKUIl KpYyro-
BOpOT B JieTHWI mepuona. Bce paccmarpmBaemble o3epa
JiexXaT Ha JIOCTATOYHO OOJTBIIOM YAAJeHWHW OT TIPOMBIIII-
JieHHBIX 30H. [loceneHust Ha nx Oeperax (3a MCKITIOUYEHM-
eMm 03. b. Cynrynb) orcyrcrByloT. HeckojibKO MHOBBILLIEH-
Hble KOHLIEHTpauuu cBuMHLA B 03. b. Uruiu obbacHsorces
6M30CThI0O aBTOMOOWIBHOI Tpacchl TroOyk—barapsxk, a B
03. b. CyHryns — cenuTeOHO-peKpeallmoHHON 30HON Ha
nodepexnbe U AeITebHOCTbIO PhIOOXO3IHCTBEHHOIO IMpe-
MPUITUSL € YACTbIM MCIIOJb30BAHWEM MOTOPHBIX JIOAOK.
TToBceMecTHO oTMeuaeTcsl TIpeBHIIIEHNE PBHIOOXO03STACT-
BeHHBIX [IJIK mo wmemm (mpupomnwiit ¢on HOxkHO-
Ypanbckoro cybpervoHa ouocgepbl M XalbKOMUIbHbIX
M YaCTU CUIEPOMUIbHBIX 2JIEMEHTOB OOYCJIOBJIEH €CTECT-
BEHHBIMU TCOXMMUYECKUMU aHOMAJIUSIMU, T/€ KOHIICH-
Tpallil HEKOTOPBIX 3JIEMEHTOB TPEBBIIAIOT JEHCTBYIO-
mue ITJK B Heckoabko pa3). B Bome 03. b. CyHryiab 06-
HapyXeHO HEKOTOpOe IIPEBbIILIEHUE YPOBHS IO Kelesy.
TTpyunHa NTOBOABLHO BHICOKMX KOHIIGHTpAIWT HUKENsS W
KoGanbTa B 03. YPYCKYJIb CBSI3aHA C MECTHBIM TeoJioThye-
CKHM CTPOEHMEM IOro-3anajHoil YyacTu BoJocOopa, BKIIO-
yaiolleil B cedsl ByJKaHOTe€HHble IMOPO/bl, OOOrallleHHbIe
yKa3aHHbIMU DJ1€MEHTAMM.

M3 OnoreHHBIX BEUIECTB MCCIENOBATNCH COCTWHEHMS
muHepaibHoro asota (NHyt, NO,~, NO3™) u dochopa
(ob1uero). Mamepsiioch uMX coiepxaHue B o3epax B JIeT-
HUIA M 3MMHHUI NEpUOIbl C LieJbIO BbiIABIEHUS aKTUBHO-
CTH OWOJIOTUYECKOTO KPyroBOpoTa B BOAOEMax, a TaKxke
JUIS OLIEHKW aHTPOTIOTEHHOTO BIMSHWS Ha cpeiy MAaHHOM
rpynnbl coeauHeHuii. Ha ocHoBaHMUM HalllMx M3MepeHUit
B LIEJOM MOXKHO 3aKJIOYHTb, YTO OHMOTE€HHbIE DJEMEHTbI
He BXOIST B COCTaB BHEIIHWX 3arpsI3HUTENCH, X cofep-
JKaHWe OJTM3KO K MPUPOTHOMY pacripe/ie/ICHUI0 B 3aBUCH-
MOCTH OT KJIMMaTH4yecKUX ce30HOB. Bmecre ¢ Tem B
03. b. CyHryjb OblIM 3aperMCTpUpOBaHbl SIBHO IOBBIIIEH-

Tabauya 1
MopdomeTpraeckne napameTpsi o3ep Yensonnckoit m CepaioBcKoii odacrei
ITnomans [nyouna, m O0BeM BOIHOI Koadpumment Koadpumment
Oszepo 3epkana S, km2 macent V, mom. M3 €MKOCTH OTKPBITOCTH
MaKCHMAaJIbHAS cpennss
H . H }IC])/}I\IZH\‘C S/Iimmc
MaKC cp
YpycKyib 5,0 3,8 3,0 15,0 0,8 1,6
B. Urum 1,6 3,3 2,6 3,6 0,82 0,6
Bb. Cynrynb 10,0 6,0 3 27,0 0,5 3,3
Tabauya 2
Conepxanne TSKeJIbIX METAJUIOB B MOBEPXHOCTHBIX BOAAX 03ep (B MKT/J)
O3sepo Feoom Mn Cu Zn Ni Co Cd Pb
Vpyckynb 93,2 6,1 11,15 6,6 16,0 10,2 0,10 0,2
Bb. Uruw 23,0 7,0 5,3 9,0 0,6 <1,0 <0,02 5,0
B. Cynrynb 236,0 2,0 2,2 1,1 2,7 <1,0 <0,02 14,0
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Tabauuya 3
Coznepxanne OpraHuYecKoOro BemecTsa B BOJaX 03ep.
MuHuMaTbHBIE U MaKCHMaJIbHbIC 3HAYEHUS TIO Ce30HaM Tola U TJyOouHaMm
O3sepo XIIK, MrO;/n 0", mrOy/n IIBeTHOCTD, Ipai. B3semennnie
BeUecTBa, Mr/J

VYpyckyib 65,8—82,3 9,26—14,02 34—46 5,5—17,5

Bb. Urni 44,5—46,3 8,8—9,36 35-37 6,5—7,0

B. Cynrynb 56,6 6,63 17—41 5,0—10,5

* TlepMaHTaHATHas! OKUCJIIEMOCTb.

HblE MO CPAaBHEHUIO ¢ (DOHOBBLIMM [UISl NPUPOAHBIX BO[L Tabauya 5

KOHILEHTpauM ob1iero ¢docdopa, 9T0 MOXKET OBITH BBHI-
3BaHO CENBCKOXO3SIMCTBEHHON JeATEbHOCTRIO B TIpeesiax
aKTMBHOro BogocOopa 03. b. CyHryib.

CogdepxaHue OpraHMYECKOro BelleCTBa B 03epax oOle-
HUBAJIOCh TI0 KOCBEHHBIM TIOKA3aTesIsiM: TIepMaHTaHATHOM
W TAXPOMATHOI OKWCIISIEMOCTH, IIBETHOCTH BOJA 1 00IIIeMy
CONIEPKaHUIO B3BELIEHHBIX BellecTB (Tabi. 3).

B Bomax Bcex o3ep oOHapyXeHbl CYyLLIECTBEHHbIE Mpe-
BoiieHust [1IJIK no tpyaHooxucisieMoii rpyriie opraHu-
yeckux BeuwlectB (3—5,5 [IJIK) 1 B Lie10M He3HAUUTEb-
HbIe 19 9BTPOdHBIX 03ep (6oraThix OMOTEHHBIMM Bellle-
CTBAMHW, BO3MOXHO, 3apOCIIUX BBICHICH BOIHOW pacTH-
TEAbHOCTbIO Y BOAOPOCIASIMU) 3HAUYEHMS IepMaHraHaTHOMI
OKMCJISIEMOCTH (JIETKOOKMC/IsieMble OpraHuyeckue Belle-
crBa). LIBeTHOCTH BOABI Takke B cpeaHeM B 1,5 pasa Tipe-
BBINIIACT YCTAHOBJIEHHBIC TUTHEHWUYECKWE HOPMATUBBI JUTSI
MHUTbEBBIX BOI, HO CYLIECTBEHHOIO CTOKA ¢ 3a00J04€HHBIX
TeppuTopuii He orMeueHo, x0T B 2002—2003 rr. GbuIO
3aUKCUpOBaHO TIOATOIJIEHNWE OEperoB ¢ yyacTKaMW Kak
JIVTOBOHM, TaK W JIECHOW pacTuTebHOCTH. [lOBBINIEHHBIE
KOHLIEHTpallMM B3BELLEHHbIX BELIECTB B 03epax YpPYCKyJb
u Bb. CyHryab BbI3BaHbl OTKPBITOCTBIO JaHHBIX BOJAOEMOB
(cM. Tabn. 1) W, BO3MOXHO, BETPOBBIM B3MYUMBAHUEM.
JanHbIil poliecc Ha o3epax B ciiyyae UX PalMOAKTUBHOTO
3arps3HEHMS] TPEACTABASIET CEPbe3HYIO OMNACHOCTb, TakK
KakK CIOCOOCTBYET BbIHOCY CJa0OCBA3aHHBIX HOPM paauo-
HYKJIUAOB B BOAHYIO Cpely W3 JIOHHBIX OTJIOXEHWM.

OLeHKa coaepXaHUi palvMOHYKIMAOB B BOAE 0O3ep 3a
niepuoa 2001—2003 rr. mpencrapneHa B T1abn. 4, a nuHa-
MWKa craga aktuBHocth  0Sr B Bomax oszep 3a
46 ner — B Tabu. 5. Kak cienyer u3 gaHHbIX Tabi. 5, Hau-
OojiblIasi KpaTHOCTb  OYMILEHMS  HaOaojgaercd i
03. b. Urmmm, uto oOBsICHsIETCST criemGUKON cocTaBa
TMOHHBIX OTNOXeHUH. [IpenBapuTebHbIE OIEHKU KOHIICH-
Tpaluii o0lllero yrjiepojia B COCTaBe AOHHbIX OTJIOXEHMI
CBUJIETEJLCTBYIOT O BbICOKOM COAEPXKAHWU OpraHM4ecKoin

Tabauya 4

Coznepxanne paJuOHYKJIHIOB B BOIE 03ep

O3sepo VYnenabHas akTHBHOCTb, BK/
90Sr 137Cs
VYpyckynb 112 + 32 0,20 + 0,05
B. Uy 6,5+0,3 0,09 + 0,03
B. Cynrynas 0,3+0,1 0,012 £ 0,002

Conepxanne 2°Sr B Bone ncciaenyemsix o3ep B 1957 u 2003 rr.

O3epo VaeibHas aKTHBHOCTB, Kpatnocth
Bbk/a OYMICHHSA
1957 2003
VYpyckynb 7570 92 82
b. CyHrynn 31,7 0,6 53
Bb. Urni 1064 31,7 169

dbpakiinm B BepXHWX HEKOHCOTMAMPOBAHHBIX ciiosix. Kak
W3BECTHO, OpraHuvyeckass MaTpWla AOHHBIX OTIOKEHWIA
o3ep copbupyer 10 47% 3anaca pagdoHykauaos [18].

HccnenopaHue u3MeHeHUsl colepXaHusi cTpoHLuMsI-90
B Bojie o3ep Ypyckyib, b. Cynrynas n b. Urumm Bo Bpeme-
HU ¢ MOMeHTa aBapuu [9] Tokazayo, 4To craj aKTUBHO-
CTH MPOUCXOOUT MO DKCHOHEHLIMAIbHONW 3aBUCUMOCTU
(cM. pucyHok). Jliag ozep Ypyckyiab u b. CyHryab nepuo-
JBI TIONyOUNIIeHUsT BoAbl oT Y0St B IepBEIE TPM roja To-
cje 3arpsi3HeHMs1 cocTaBisiior B cpeaHeM (1 + 0.4) roaga u
(24 £ 4) roga B mocienytouiem ao 1999 roma. CpeaHee
3HauYeHWe Tieproaa ToayountneHus: Boasl o3ep BYPCa or
137Cs B mepBrle Tpy Toma Tocie aBapum coctasnsieT 0,8
roja, B OTJajJeHHbIH mepuos — okono 10 ner [16]. Ilo
JINTEPATYPHbIM JaHHBLIM [6, 10] U cOOGCTBEHHBIM pe3yibTa-
taM uccienoBadHus B 2002 r. ycTaHOBIeHa AWHAMWKA W3-
MeHeHUs conepxanus Y0Sr B Bone ozepa b. Mrum.

Hdns o03. b. Uruin  HavyaldbHBIA 2Tal  XapakKTepu3yeTcs
PE3KMM CIAJ0M AKTMBHOCTM C II€PUOAOM TOJYOUMILIEHUS
0,6 Toma. JampHeHIIiA cram aKTUBHOCTH TIPOVICXOIUT ¢ Tie-
pHONIOM TIONyounIneHUsT 18 JleT 1 oGyCoBNeH TpolieccaMi
TiepepacnpeefieHAs] PATHOHYKITIA MEXKIY BOION W JOHHBI-
MU OTJIOXKEHHUSIMU (COpOLIMS, AecopOlivs, MUIpaliMsl, U3Me-
HeHMe (GOpM), a TAKKE PATMOAKTUBHBIM pacnagoM 29Sr
(CHIXeHWe aKTUBHOCTH B 2,9 pasa).

OO6BIYHO paccMaTPUBAIOT TPW STana M3MEHEHWS pa-
IMOAKTUBHOCTU BOAbL ¢ MOMeEHTA 3arpsasHeHus|10]:

— HGpBblfl oTall OUCHHMUBACTCA B HECKOJILKO ﬂ,HGﬁ, KO-
rmza U TIPOUCXOOUT pCBKI/Iﬁ crmaa pagnoakTUBHOCTHU 0
YCTAHOBJICHHU A HCKOTOPOTO PABHOBECHS,

— BTOpPOM 3Tall MPOJOJKAETCS OKOJO TpeX JIET, B Te-
yeHHWe KOTOPHIX TIPOMCXOAWT ManbHellllee YMEHbBIIeHWE
VIeTbHON PagoakKTHUBHOCTH BOIABI B OCHOBHOM 3a CUeT
0oJiee MPOYHOro 3aKpeIIeHUs] PAJMOM30TONOB B AOHHBIX
OTJIOKEHMSIX;

— TpeTWH BTal XapaKTepusyeTcsl Hanbojiee MeayicH-
HBIM CHIDKEHWEM PaTioOaKTMBHOCTH, YTO OOYCITOBIECHO B
OCHOBHOM pacnajJioM pPagUuOHYKJIMUAOB M JMHAMMUYECKUM
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Puc. Jlunamuka n3menenus coznepxanus 20Sr B soge 03. Ypyckyin (a), 03. B. Cynryan (6), 03. B. Hrum (6)

PAaBHOBECUCM MCEXKIY BOAHOM Maccoid M JAOHHbIMU OTJIO-
XKECHUAMMN.

Hamu Obl10 M3yYyeHO CE30HHOE M3MEHEHUE Ccoaepxka-
Hug 98r B Bone 03. b. Uruiu. YcraHoBieHO, YTO MaKCU-
MajibHasl yedbHasd aKTUBHOCTH TIPOSBISETCS B 3UMHUIA
TIepuosi, MUHUMalbHasi — B BeceHHe-JeTHWH. Tak, co-
aepxanue 20Sr B npobe Boanl osepa b. Mruw, orobpan-
HoOl B ¢eBpane, B 1,4 pasza Bblilie, 4eM B I1pode, oToOpaH-
HoOlt B ceHTa0pe. Kpome 3TOrO, OOHApyXeHBI OTINYMS B
KOHIIEHTpalluu CTpoHIINSA-90 B TIOBEpXHOCTHOW M TIpU-
IIOHHOU Bojax. YJejbHas aKTUBHOCTb PaJAUOHYKIMAA B
IpUOOHHOM Bojae o3ep Ypyckyas u b. Mruin B 2,8 u
2,1 pasza, COOTBETCTBEHHO, BBIIIIE, YeM B TIOBEPXHOCTHOW
BOJIE.

Takum oOpa3oMm, IPOBEAEHHbIE HAMU MCCIEI0BAHUA
TIO3BOJIMJIM  BbISIBUTH CJIEAYIOLIME OCOOEHHOCTU COBpE-
MEHHOI0O COCTOsSHHMS 03ep oceBoii 3oHbl BYPCa. Ananus
TIPUAOHHBIX W MOPOBHIX BOJ B BLICOKOMWHEPATU30BAHHBIX
03epax CBUJACTEbCTBYET O TICPECHIIIEHUW TIOPOBBIX BOJ
10 KaJIbLIMIO Y BO3MOXHOM OTJIOXEHUU KaJlbLIMEBBIX CO-
Jieil, copOUpYIOLIMX YacTb PaJUOHYKIUIOB 3a CUET CBOEH
OOIBIIION yIeTbHOW MOBEepXHOCTU. B mpumoHHo# Boje, Mo
CPaBHEHUIO C TIPUTIOBEPXHOCTHOI, KOHIICHTpAIIUS Paio-
HYKJIMAOB BO3pacTaeT KakK B CBA3U C CE30HHbIMU Koseba-
HUSIMM, TaK U, BO3MOXKHO, B CBSI3U C MOBBILLIEHUEM CO-
JMepXKaHWS TUIPOKCUIOB 3Kejle3a W MapraHiia B 9THX CJIO-
sx. Cnaj akTMBHOCTH PaJIMOHYKITUIOB HOCHUT 3SKCITOHEH-
LMaibHbIi xapakrep. HaGmoneHusa nocjieaHux JieT CBUlE-
TEJbCTBYIOT O IPOYHOCTU CBSI3UM PAIMOHYKIIMIOB C Mar-
puliel JTOHHBIX OTIOXEHWH W O HaJWYMU BTOPUYHOTO
3arpsI3HEHUST BOMHOWM Macchl PAagMOHYKIUIAMHU TIpHU ce-
30HHOU MHTEHCU(UKALIMK MUTPALIMOHHbBIX MPOLIECCOB.

Kk ok ok

PaGora BbimoaHeHa npu (UHAHCOBOM IIOAAEPXKKE
rpanta POOU-Ypan 04-05-96-057.
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