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MHoroneTH!E HCCTHENOBAHMA MEIKHMX MIIEKOIIHTAIOIIMX Ha TePPUTOPMM BHCHMCKOTO 3an0BefiHUKA IO HACTOSMIE-
ro BpEMENH TIPOROUMAMCD 63 YueTa BO3MOKHOTO NETATHBHOTO BTMSHUS XMMUIECKOTO 3ATPA3HENUA OT GIHIKO pac-
TIOMOAEHHBIX KPYTIHEIX MPOMBIINCHHBIX IPeNPUATUE — KupoRIpajckoro MeflennasuabHore KoMGuHaTa 1 Bepxue-
rarunbekoit [POC. Jln4 yyacTKoB, Ha KOTOpBIX ¢ 1948 1o 20051 pasHele MCCTIOBATSIH POBOUAU OT/IOBE! MENKUMX
M/IEKOTMTAIOUIMX, OTIpesIeficHbl YPORHY 3aTPA3HCHUIT TAKETHIMH METAMIAMY TIPUPORHEIX ASTIOHWPYIOWNX Cpefl (CHeT,
Jlectiast OACTHAK), TPOBENEHO HX COTOCTABNEH e ¢ BEMUYUHAMY, XaPaKTEPHLIMU ISl GOHOBHIX M HMTIAKTHEIX TCPPH-
Topuit Ypanbckoro perHoHa. CCTTAH BBIBOJ 0 CYLIECTECHHO | HEOMHOPOAHOCTH TEPPUTOPpUYU BUCUMCKOTO 3aTIOBEIHMKA
110 YPORHAM XMMHYECKOTO 2arpasnelns, 06yCNoBlenlol Kak PasiMHOA YIATeHHOCTLIO YIACTKOB OT UCTOYHUKOE BHI-
6pocoB, Tak 1 ClOHOM opoTpadmell MECTROCTH (ePEXBAT aTMOChEpPHBIX BHIMMIeHM It TOPHBIMK BepuiHamu). B mpe-
fleax 3aNOBCAHMKA BHIIENEHE YHACTKM ¢ MAKCMMAILHEIMH {paifoH ropbl bombusoit CyTyk) ¥ MEAMMansHBIMU (palioH
nep. Bonbuime lanamky, ckaoust rop Mansiii Cytyk u JTunossiit CyTyk, noima pexyt MenBexsn) YPOBHAMU XUMAYCC-
KOTO 3arpaaneHus. Ha yyacTie ¢ MAKCUMATbHBIM YPOBHEM 3ATPA3HECH S 3APEIHCTPUPOBAHO 3HAYHTENbHOE YBEAMICHHE
CONEPHAHUA CBUHIA B CKEeTe ¥ KaAMUs B TOYKAX ¥ ocofieit phixkeH NOAEBKY N0 CPABHEHHIO ¢ GOHOBBIMM TepPUTOPH-
amu. [TomyuelHble AaHHbIE 3ACTABMAIOT BHECTH CYIECTBEHHbIE KOPPEKTHBB B MHTEPNIPETALME: PesyALTATOR U3yvenus
GUONIOTHM M 3KOITOTMM METKUX MTIEKOMMTAIOMIMX Ha TePPUTOPUM BMCHMCKORO 3arl0Be{HmKa: TIPY aHa/TH3e MATEPHANIOB,
cofpanubly B paiiote ropsl Bonbwoil CyTyk, HeoGXORUMO YIUTHIBATE SHAMMTCILHBIA PICK TOKCHCCKOTO NOPAKEHMUA

HUBOTHEIX OT MOBBIIIEHHOTO COEPOKaHWA TEXHOTEHHBIX HOTIOTAHTOR B UX OpPTAHNIME,

BUCMMCKMIA 3aMIOBeIHUK B TedeHnue Honee rony-
BeKd paccMaTpUBA/ICA MHOTMMM TEPHOIOTaMH KaK CO-
BEPIIEHHO «9HCTaA» M HETPOHYTaA TePpPUTOPHA —
noCIeAHUMH coXpaHuBUIMitca Ha Cpennem Ypane
YYACTOK [1epBOSHITHRIX TEMHOXBOMHBIX JIECOB I0XKHOMN
Taitry. HecKobKO TOKO/IEHMIA MCC/leloBaTeNnel npo-
BOJMIIHM Ha 3TOH TeppuTOpiy GayHUCTHUECKHE M 9KO-
normdeckie padoTil, HUKAK He YBA3LIBAA MX C BO3-
MOMXHBIM TEXHOTCHHEM BO3[IeICTBMEM OTHOCHTENBHO
ONMM3KO PACIVIONKEHHBIX TIPOMBILIJIEHHHX Hpeliipu-
ATHI — MeJlell/IaBMIIbHOTO KoMOMHaTa I. KupoBrpaza
# [PAC 1. BepxHero Taruna.

BnuaHue Ha 3aloBefHMK NPOMBINIZIEHHBIX Bbi-
fpocoB msydan B 70-X TOJaxX IPOULIOTO CTONETUA
A.W. NMykbsnen (/Tykpanen, lllenxkopnukosa, 1975;
Jykbsinen, 1979). CreneHb 3arpAsHeHUST BO3AyXa
OH OLEHUBAI 10 MHTEHCUBHOCTH YCHIXaHUSH JIePeBb-
€B W BM3Ya/bHBIM IPU3HAKAM TOBPEXKIEHUA JTHCTO-
BHIX IUIacTHHOK. B uTOre ObUI Cie/iaH BBIBOJ O TOM,
YTO «TepPUTOPHA BUCHMCKOTO 3aMOBEIHIHKA [1AX0NUT~
cd BHe TIPAMOrO BO3eNCTBMA BHIOpOCOB BepxHeta-
runbckoit 'PAHC u Kuporrpaackoro mesenaBuiasHOo-
1o koMmGuuata» (Jlykbsarel, 1979; ¢. 163), IOCKONbKY
ropHble «BO3BBIIIEHHOCTH B COUETAHUM € 3aMATHBIM
HalpaB/ieHueM BeTPOB MPeIATCTBYIOT NIPOHUKHOBE-
HMIO BpeHBIX BellleCTB Ha TePPUTOpUI BUCHMMCKOro
33110 BeHUKA, PACIIONIOAEHHOTO 10 OTHOIEH WO K HC-
TOYHMKAM ... {BHIGPOCOR] ¢ ITOABETPEHHON! CTOPOHBI
Ha paccToAHMM 1520 kM» (. 147). DTOT BLIBOJL HA 1071-
roe Bpems Crajl eIMHCTBEHHBIM CBUJIETE/ILCTBOM 3d-
WHMIEHHOCTH 2a[I0BeIHMKA OT INPOMBIIIACHHOTO 32-

rpasHenmst. OjHaxo oOpaTuM BHUMRLHe, BO-TIEPBEIX,
Ha 1o, 4To padora A.M. Jlykbsanua 6asupopanacs uc-
KAIOUMTE/IBHO Ha BM3YA/IEHO PETUCTPHPYEMDEIX TIPH-
3HAKAX MOpayKeHHUS JipeBecHON PacTHTENbHOCTH M He
coflepiKana Kakux-nMO0 JaHHBIX XUMHYECKOTO aHAMH-
3a. Bo-BTopuX, Bee ero 48 npolHpix 1wioutaied 6puin
3a70/KeHbI Ha HeGOMbIIOM yaleHUMH OT NMPOMBIILIEH-
HBIX TpeAnpuATHit (0T 1 10 4-6 KM, MAKCUMANBHO —
11 kM K BocToky oT I'POC), a Ha TeppUTOPUH CAMOTO
3aII0BeIHUKA He OBIIO HY OfIHOM NPpOOHOM MICIITH.

PaBortm 1o uayueHHIo AeicTeuA Kuporrpanucko-
ro XOMOMHATA HA NPWICTAKIKWE TEPPUTOPUN GBIIU
BHOBb WMHMUMMpOBaHB B cepefyvHe 80-x — Hauya-
e 90-x ronos 0. ®. Mapunsim (1990, 1992a, 1996).
Torga xe O.A. lykpanos u JI.E. JIykpgnoka Havanu
MccneloBauMsa TpaHcdopMauum NOMyIANui 1 cood-
IECTB MEMKNX MIeKONUTAOUIMX B IpaiUeHTe 3arpis-
HeHMA oT Kupoprpaackore KoMOMHATa; Pe3ylILTarhl
ux paboT ¢ BKIKUeHKEeM NAaHHBIX 110 APYTHM KCTOUHM-
KaM 3arpA3HeHMA MIToXeHb! B GoMbIIo cepuy ny6-
nmukauuit (JIykpsasosa, 1990; /lykpanosa, JIyKbsHOB,
1992; Nykbauosa, Jiykbauos, 1998a, 19986). B 1993-
1994 1T K 9TOH TeMaTHKe MOAKIIYWIMCE IpYyrue co-
tpynuuku MIPWXK ¥YpO PAH (O.A. Xuraneckui,
E.Jl. Bopo6eituux, B.A. Myxun, JM.H. Muxaino-
Ba, B. M. lopsues, B.C. llenkos, C. 10. Kajiroposiosa,
E.B. Xanremuposa, M.JL Tonpabepr), a Taxke Bu-
cHMcKoro 3anosejiHuka (10. @. Mapun, /1. B. MapuHa,
E.T. JlapuH), mpoBoguBeiiue cGop MaTepMana 1o pAny
06bekTOB (ApeBecHBIN, TPaBAHO-KYCTAPHUYKOBBIA
M MOXOBOH Apycel, sTMpUTHLIE JMIDaAHUKY, Tepe-
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BOpaspymamnliiue rpuQel, [0YBa, NOUBEHHAA OMOTA,
NO3BOHOYHEIE XMBOTHbIE). PaboThl GbUIM NPOBEHEHEL
B paMKax HeCKO/IbKMX JOTOBOPHEIX TeM I10 3aKa3Y KO-
MUTETA TI0 OXpaHe OKpyxKaloliel cpeftl CBepmIonc-
KO} 0oGnacTH; pesyabTaThl ONyBMMKOBAHBI, K COXA-
JIEHWK, IHLIb OTPHBOYHO (BopoOeituuk u op., 1996;
Kaitroponora, 1996a, 19966). OaHako Ha30BHHE 3K-
CIIEPMMEHTANIbHBIA  NOAUIOH  (OTHOCHMTENbHO M-
Masg nouTH 40 KuAOMeTpOBas TPAHCEKTA C Cepueil
npoGHbIX IcmaAel oT KupoBrpajgckoro koMGuHa-
Ta 1o fiep. bonbumine [analiku B HanpaBleHMy MYHK-
Ma/TbHOl TOBTOPAEMOCTH aTMocdepHBIX NEPEHOCOB
oT KMK u Bepxnerarunnckoit [P3C), nocnyxusimnit
OCHOBOW I7181 Beex 3TUX paboT, OB UCXOIMHG 3a/I0KeH
10. @. MapuubiM BHe cOGCTBEHHO TEPPUTOPUM 3aTIO-
BeJIHUKA — Ha paccTOoAHKMM OT 200 1o 2000 M aT ero ce-
BEePHOH IpaHuilbl BlioNib Cy/leMCKOTo BOLOBOJIA B rpe-
Jle/1axX ero OXpaHHOM| 30HbI.

MraKk, MOXHO KOHCTaTUPOBATh, YTO Ha HACTOS-
I[UA MOMEHT «TeXHOreHHAf UUCTOTa® BUCHMMCKOTO
3aNOBeJIHMKA CTPOTO He JOKYMEHTUPOBAH4, a YBepeH-
HOCTh B Hell UMeeT, CKopee, IICUXOOTHNMECKME OCHO-
BaHMA, CBA3AHHLIE ¢ 3aIIOBEIHBIM CTATYCOM HaHHOM
TePPUTOPUK. B TO ke BpeMs, CYLIeCTBYIOT KOCBEH-
HBIE CBUETENbCTBA 06paTHOTO. Tak, no pany ocoben-
HOCTEH NUHAMMKM, CTPYKTYPH M BOCHPOM3BOACTBa
NOMynANMiA MelKuX MaekenuTamnux (JaBbimosa,
2002, 2003; Myxauega, [JagnifoBa, B neyaru; [lonasu-
Ha, 2005; Tapaxmuit u ap., 2005) ycnoBua o6uTanus
B pAjle MecT Ha BOCTOKe BUcHMMCKOro samoBefHMKa
MOTYT OBITh MHTEPIIPETUPOBAHBI Kak NaneKkue oT oll-
THMANLHRX, HO BONDPOC O NPUUMHAX ITOH HEOOTH-
MaTbHOCTHM OCTASTCA OTKPBITHIM.

Henb naunoil paboTl — OIpejieNieHe yPOBHEN
XMMHYECKOIre 3arpAsHeHMs TeX YYacTKOB Bucumcko-
IO 3a7I0BETHMKA, Ha KOTOPEHIX TIPOBOTIWINCE MCCITENO-
BAHWMA METKMX MIIEKOIMTAIOUINX, a TakKe COMOCTaB-
JIeHMe CTelleHM HX 3aTPASHEHUA, KaK ¢ (hOHOBLIMY, TaK
Y MMITAaKTHBIMM TEPPUTOPUAMM YPAABCKOTO PeruoHa.

NCTOPHMA M3YUYEHMS MEJIKMX
MIIEKOIMUTAKIIMX BUCUMCKOIO
SAIIOBEIHMKA

WM3yuenue Menxux MICKOMMUTAIOUIMX HA Teppu-
TopuM BUCHMCKOTO 3aMOBEHNKA MMeeT JUTUTENbHYIO
MCTOPHIO (Talm. 1), KOTOpas MOXKeT COCTABUTH TIpeji-
MeT OTAI&MBHOrO uccenosaHua. Briepprie kak o0 beKT
W3YUeHMA MeNKHe MJICKOIUTAKIHE YIOMUHAKTCH
B padorax M., Mapeuna (1959) 110 uHBeHTapusa-
UMK TepUOdayHbl 3alOBENHMKA, HayaBIIEHCS C ero
opranusauueid B 19461 HanvHelliee KOMINeKCHOE
uccenosadue OMOTH 3anoBenNHUKa OBIIO CBA3AHO
C CO3[aHMeM U PYHKUMOHMPOBaHUeM CpelHeypanb-
CKOTQ TOPHO-TIECHOTO OMOTeOIeHOIOIHYECKOrO CTa-
unoHapa. B onry6nuxosannoM «Ovepke npupons! Bu-
CHMCKOIO TOCYap<TBeHHOTO 3anoseanukar» (Typxkos,
Konecnukos, 1977) nan kpatkuit 06aop ¢aynsl 3amo-
BellHKKA.

C 1974 no 19951T. MBIIEBUIHEIE TPBI3YHBE OBLTK
00beKTOM MaclITabHRIX (fonee 40 yH4eTHBIX MUHWIL,
OXBATHIBAIOWIMX BCE OCHOBHBIE THMIIH MecTOoOMTa-
HUA 3amoBenuuMka) dhayHHCTHUECKHMX HaOMIOMeHUI
K. WM. bepprornua. Lens stux pabor -—— ycraHopne-
HHMe COCTaBa MCXONHBIX COOOILECTB TPBI3YHOB 10XK-
HOM Taiirn CpepHeypaNbCckoOre HU3KOTOPbA, H3YUeH e
MX GHOTOIMYECKOTO pacipelle/ieHns, a TakKe aHa-
/113 U3MEHEHUH CTPYKTYPHl COOOIIECTB B IPOM3BOI-
HbIX JIECHBIX MeCTOOOUTAaHMAX, cHOPMUPOBABIIMX- .
€A Ha BhIpyOKax ¥ rapax. B peaynrrare 6nina olleHeHa
OTHOCHTEAbHAA YUCIEHHOCTh MENKMX M/AeKOINMTalo-
IH#X, ee MEXTONOBaA AMHAMMKA, AOIA BUAOB B OTIO-
BaxX, MX 6uoTonMYecKas npuypodenHocTs (Bepaiorusy,
1975, 1976, 1996; Bepmiorun u np., 1996; Bepnorun,
2000).

C 1982r. B paMKax nporpaMMmul  «JIeToImch
OPUPONBI» YYETHl MEMKMX MAEKOIMTAIONINX BejeT
10.®. MapuH ¢ 1enp MOHUTOPMHIA BHIOBOTO CO-
CTaBa M YMCIEHHOCTH. [IoCTOAHHDIE YUeTHBIE JIMHMU
PacIoNaralTes B IIpeleflaX OJJHOTO JIeCOYCTPOUTENb-
HOTO BBIfIe/la M XAPaKTePU3YIOT Kak KOpPeHHbIe Neca,
Tax ¥ HapylIeHHble NPeJINYILIeH aHTPOIIOTeHHO le-
ATSNBHOCTBIO MeCTOOOMTaHUS (KBapTanel 97, 112, 9,
18 mo necoycrpoitcTBy 20001.). Ony6aukoBaHo He-
CKONBKO hayHUcTHYeckuX cBomok (Mapun 1987,
19926, 2001), cosnmaHa 06wnpHan 6asa TaHHEIX.

B Teuenme 8 neT B yc/nIOBMAX CTallMoHapa, pac-
MOIOXKEHHOID B MoMiMe p. Meneexka (69 kBapran
0 necoycTpoicTBy 1986T) mccnegoBauua aynmsl
M NONY/IAUKOHHON 3KOOIMM 3eMJIepOeK [IPOBOIMIA
JLIL Waposa. OTNOBB BeAMCh HA YYACTKAX KOPEH-
HBIX e/IOBO-IIMXTOBHIX M TPOM3BOLHBIX Gepe3soBhix
TIeCOB.

C 1986 r. HaOMIOER M 33 COCTOAHNEM Hace/leHus
ME/IKMX MACKOTIM TR WX KOPEHHBIX M NPOM3BOIHLIX
Guoronos sanosenHuKa BeeT M. A. Kysrenopa. AHa-
NUBUPYIOTCA U3MEHEHMS, CBA3AHHbIE KAK C eCTeCTBeH-
HBEIMM IIPOIECCAMM OCBOEHUSA HOBBIX MeCT 0OUTAaHMS,
TaK M Bbi3BAHHLIE IPUPOHBIMY KaTacTPOPUUECKUMU
ApneHuAMM {KyaHeioBa u ap. 1996, 2001; KysHenosa
2000, 2002). YJyeTHble NMHUH PACIOAOKeHL! BOTUIK
fiep. bonbliye Tanailkv ¥ B 3alafIHOH YacTy 3aro-
BeiHMKA Ha NaHAMAQTHO-IKONOrMYeckoM Mpodmie
(na rpanuiue kBapTanos 21, 29, 30 o necoycTpoiic-
TBy 2000 1.).

JuHaMUKy nokasaTenelt o6uMIuA U MpOCTpaHc-
TBEHHOH  CTPYKTYPH, MMTIDAllMOHHBle MpoIlec-
CH B NONYIALMAX MBIIIEBUIHLIX TPBI3YHOB M3y4an
O.A. Jlykbanos (JlykesHos, 1987, 1996; JlykbanoBa,
NyKkpanoB, 2001), UCHONB3YA TPAaHCEKTY IPOTAMEH-
HOCTBIO 2 KM 13 200 noByieK (Ha rpaHMIIE KBAPTa/IOB
84, 85, 101 1o necoycrpoifctBy 1986 1) u mponerao-
1y 4epes cknonsr Manoro Cytyka u Jlunosoro Cy-
Tyka. Ceituac 5Ty pa6oty npogomxaet JI. E. Jlykpano-
Ba. Y4acTOK 3aMloBe[IHMKA, B KOTOPOM IIPOBOJIW/IN 5TH
UCCIIENIOBAHUA, CTA1 YHMKA/BHOM SKCIIEPUMEHTANb-
HOM IUIOWA7IKOM TIoc/Ie KaTacTpoduyeckoro BeTposa-
Ma 19951, u MolHOTO IIokapa 1998 T,



110

E.N. BopoBenunk, K0, A. Jaeninesa, C.10. Kanrepopnosa, C.B. Myxavesa

C 19931 M. A. Kirusices pepreT HaOJ10/leHMS 32 Ha-
CefleHMeM MBIUIERMIHBIX TPBI3YHOB Ha CTallMOHAp-
HOM mmouajike, pacronoxenHol Ha 3alaflHOM CK/O-
He ropHl bonpioit CYyTYK, ¢ IpUMeleHHeM MeTOIMKH
MEYeHUA U OBTOPHOrS OTA0BA. 3ajiada aTUX pabor —
M3yUeHHe AMHAMMKM BULOBOIO COCTaBa, YMCIEHHOC-
TH, [IONO-BO3PACTHON CTPYKTYPR], PCIIPOAYKTUBHON
M MUTPAllHOHHOH aKTHBHOCTY MEJIKUX MIIEKONUTA-
oumx (Kmuaces, 1996a, 19966; JlaBmpopa, Kimna-
cen, 2004; Kwusces, Jasupgora, 2005). Mccnenona-
HMe PenpOfYKTHBHBIX OCOOCHHOCTEN MBIITEBUITHBIX
IPHI3YHOB, CBA3AHHDBIX C CE30HHOM M MEXKTOAOBON
OMHAMMKOM U CTPYKTYPOU IMONYNALRMKM C 19951 Be-
peT H0.A. Maseigosa (2001) Ha I0KHOM CK/IOHE TOPEL
Bonpimoin Cyryk (140 xBapTas IO NMECOYCTPOMCTBY

2000r1.). Tam ke ¢ 2000 T OTIOBB MbILUIEBUHAIX I'PLI-
ayHoB npoBeauT E.B. Muxeesa, usyyaioinas skono-
ro-husMoMornIecKue 0coOeHHOCTH JICCHBIX TTOMICBOK
B pajioHe ecTecTBeHHON TedXMMMWUECKOH aHOMalTMun
(Muxeesa u ap., 2004; Muxcesa, Kurannckwmit, 2004,
Muxcesa, Baiitumupona, 2005), a Teppuropus 3aio-
BeNHMKA {10KHblA CKA0H ropsl Bonmbiuei CyTyk) BbI-
Gpana B KavecTBe (POHOBOIO YUacTKa.

Takum ofpasom, B Bucumckom sanoseqnu-
Ke B TeueHue MMUTeALHOro BPeMeHM MEIKMCe MIeKo-
IUTAKmMe ObIH 06BeKTOM (ayHHCTUUECKUX M [I0-
NyAIMOHHO-5KO/IOTHYeCKMX paloT, He CBASAHHBIX
¢ 1poBneMoit BAMAHUA NPWICTAIINX NPOMBITIEN-
HEIX IPeIIPHATUI.

Tabnuna 1
HcTopna n3ydeHHA MelKHX MASKOIHTAKIINX B BHCHMCKOM 33II0BE€THUKE
loabl
0mnoso8 PacnonoxeHue me Kon
ApTop MEnNKMx OcHOBHbIe NyGnukauumn a o nno-
OTNOBA
MIeKOonMn- WIAJKH *
TAIOWMX
1948 3anagHan HacTe 3anoeegHuKa
M. A. MapenH 1949' Mapeur, 1959 W NPUMNEraoWan K Hen r-=1
TeppUTOpKA
K. BepporH 1974- Bepmiorun, 1975, 1976, 1996, bepaorun v Ap., 1996, | BcA BOCTONHAA HalTe BC-1*=
o 1995 KysHeyosa n ap., 1996; Bepawervd v gp., 2000 3anoBenHUKa BC-3**
1987 3ananHad, UeHTpanoHasn,
0. . MapwH 2005 Mapur, 1987, 19926, 1896, 2001 CeBEpHan, BTO-BOCTOHHARA MC-2**
YacTs 3aNCBEAHWKA
1986 Ltaposa, KyaHeuoea, 1987; Kysnenosa nap., 1996;
A A KysHeyosa 2005 2001; bepaervs 1 ap., 1996, 2000, 3anagHasn yacTs 3anosegHwka [ [-1
Kysneuosa, 2000; 2002
1986 Ulapoea, KysHeuoBsa, 1987, Laposa, 1989; KOFO-BOCTOUHAA 43CTs
n.n. Wapoea 1993 Bonbwakoe v gp., 1996, KyzHeyosa w op., 1996, 3AMOBEIHAKS L-1
Bepaiorad v ap., 1996, 2000 A
0 A, fiyKesnos 1986—- Nyksanes, 1987; 1996; JlykeaHos, NykeaHosa, 1990, KOro-BocToMHAR HacTb MC-2**
A2y 1999 2002; Nyrpanoea, Jlykeanos, 1992, 1998a, 19986, 2001 | 3anceegHWka nc-1--
NE. MvkesHosa 1987- Nyxbanosa, 1990; Nykesros, JlykeaHoea, 1990, 2002, HOro-BoCTOYHAR YaClTb MC-2**
i 2005 NykoaHoBa, JlykeAHos, 1992, 1998a, 19986, 2001 3aNoBeaHUKA NC=1**
W A, Kumsces 1993- Kimsacee, 1996a, 19966; lassigoea, Kwsaces, 2004, | KOro-soctodHan Hactb M
2005 KuHaces, OJasbigosa, 2005 3aMoBeHMKE
1995- HOro-BocTO4HaN HalTb 3
0. A. laselnoea 5605 Naeelgosa, 2001, 2002, 2003 JaNoEEAHMKA BC-3
£ B. Myxeena 2000- Muxeepa u ap., 2004, Muxeeea, Kuraneckun, 2004, KOro-socTo4Han 4acTb EC-3
o 2005 Muxeesa, baltumunpesa, 2005 3anoBenHVKa

* Qfosnadenye 11POGHBIX IOM&/Ie, UCIIOAb3OBAHHEIX 1A OLeHKH YPOBHCH 3arpASHEHMA B MeCTax cTa-
I[MOHAPHBIX OTNOBOB ME/IKMX M/ICKOTIMTAIOMWMX (COOTBETCTBYIOT oGo3adenysM Ha puc. 2 n B Tabm. 3).
** [Tpo6Guble 0K COOTBETCTEYIOT He BCeM YUACTKaM OTI0BOB, ITPOBOAMMBIX ABTOPOM.

XAPAKTEPUCTUKA MCTOYHMKOB
BblEPOCOB

KnpoBrpagckuii  MCIeNZIABWIBIEI  KOMOK-
par (KMK) — ofMu M3 cTapefluux 3aBOjOB Ypala.
CoBpeMmeHHOe HaspaHue npeanpuatui — «Ilpous-

BOJICTBO LloNUMeTanoBs, Gunuan OAQ «Ypaniek-
TpoMelb». JIIMTEILHOCTh €10 BO3AEHCTBMS HA OKO-
CUCTCMBI 112 HaCTOAUMIA MOMEHT cOCTaBageT Gonee
90 net. Bepxuetarwibckas I'POC gecTBYeT yKe B Te-
yeHye 50 neT. B coctaBe BHIGpOCOB MellelaBI/IbHO-
ro keMGuHaTa npecOnanaeT CePHUCTEIR AaHTHAPW, & B
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BLIOpOCAX 3NEKTPOCTAHUNM — L[e10Uiias Kabl{Ui-
CoflepKalaa MelIb.

OGnas crpykrypa BriSpocor KMK conocrasuma
CO CTPYKTYPO# BRIOPOCOR IPYTUX KPYITHBIX MeTer/a-
BHABHLIX TIPEANPUITUI Ypana, Ho B COCTARC Heop-
TAHUYECKOR [IbIIM CPeli TAXKENBIX MCTAIUTOR [Ipeol-
MAZaeT CBMIel, TOIJA KaK Ha IPYrUX 11pedlpusaTiaX
BLILIE OTHOCHTENBHAS Jlos Mepu M uuika. OOias
macca phiGpocos KMK u Bepxuetarunnckoin TPOC
COCTaB/MANA B ICPHOL CTaOWILHON 3KOHOMMYECKOH
CHMTYyaluu B kouie 80-x rogor XX seka 230625 t/ron
n cuusuiaack B 19931 1o 119658 1/rog. Cymmapliste
06BeMbl BEIGPOCOB STUX JIBYX OPCOIPUATHI TIPEBE-
WaeT 00beME BLOpOCcOB Cpeplieypanbckora Mepe-

MasUIblOro 3asola (CYM3a), Kpacnoypanbekoro
MeflenaBUARHOTO koMmOuiata (OAQ «CesTorop»)
W BOCTUTAIOT 3HAYCHMH BRIOpoCcoR Kapalaickora Me-
MeIUIaBWILHOTO KOMOMHATa — OfHOTO M3 KpYITHell-
mMuX npegipusituit Poccuu (tadn. 2). [Tostomy, MOX-
HOC lIpeAllosaraTh, YTO paclpOCTPaHeHHe OpPeonoB
pACCEAHUA THKILIX METAJUIOB M TPOTAKEHHIOCTH
30H JIOKAJBHOM TeXHOIeHHON HArPy3KM CONOCTaABH-
MBI € TAKOBLIMM JJIA XOPOLIO M3YUCHHBIX TEPPUTO-
puA Bokpyr C¥YM3a u Kapabauickoro koMOMHATA,
Iji¢ 3arpasHeHue AOCTUTAeT perMOHAILHEIX (HOITOBBIX
3HAYCIIMH [1a paccToHMK 20-10 KM OT npelnpUaTHit
B CTOPOHY MHHUMAJILHEIX nepeHocoB (Bopobeitank
u ap., 1994; CrenaHos u np., 1992).

TaGmuua 2

Armocdepunie Bp16pocs: (T/roj1) KPYMHBIX MeTeINaBHIbHBIX npegupuatuit u TP2C Ypana (nannsie
IO MeJ(M, IIMHKY, CBHHUY ¥ MBIIUBSKY MPHMBERENbl CYMMAPHO LT BCeX POPM HOPMUPYEMbIX COeTMHEHMI)

Mpep- Fop, Fop yyeta O6wmi CepHMCTBIN Nefe B ToM uncne:
npuaATHe nycka BbIGpoCa BbIGpOC aHrnapmp, Cu Zn Pb As
Kapabaulickuii 1977% 296200 267200 29000 | 1370 | s140 | 3930 | 2440
MK 1910 19907 50681 46842 3839 — — - -
Kpacrioypans- 1932 19Gg*> 84987 78220 5176 533 987 164 287
ki MK
Cpenveypart- 1940 1989%*+ 149976 134089 15887 | 2610 | 1753 563 639
ek M3 1995+ 95577 76904 10069 | 1155 927 357 287
Kuposrpanckit | g, 198g***+ 95325 85500 6937 405 259 511 174
MK 1993+ 56412 51873 3730 45 180 206 132
BepxHeTarnb- 1956 1687* 135300 34400 78700 - — - —
ckan [P3C 1993% 63246 15499 343939 - - — -

Ilpotepx osHauaeT OTCYTCTBME NAHHLIX; UCTOUHUKY MiopMauuy: * — CTelaHoB u ap., 1992; ** — nan-
HBIC 9KOIOTUUECKUMX cNyx0 mpeanpuaruii; *** — BopobGeiuuk u np., 1994; ****- Mapumn, 1996,

MATEPUMAJI U METOMBI /5t OLIEHKH
YPOBHEW 3ATPSI3HEHMS

XapakTepHucIvKa RpoOHBIX HIOMIaA el
Buinu Bnpanbl TpU KAK0YeBLIX YuacTka (puc. 1),

PACNONIOKeHHBIX Ha PasHOM YAaNeluH OT MCTOUIM-

KOB BBIGpOCOR:

1. Tanalikuickuit: Kpaliuas sanagdas dacTh sa-
NOBEIHMKS, BOMKM3AKM Mlepesiiy Boneuike lamanmr-
Kit; Hauboitee ypanen oT KMpoBrpajckoro mepe-
IaBUNLHOIG KoMOMHATa M BepXHeTarunnckoi
I'PaC.

2. CyTyKCKMit: 10r0-BOCTOMHAA 4acTh BUCUMCKOTO
3aMOBEIHMKE, BRAKUAICNAA HAMGoNee «TOPHYIO»
HACTh Tepputopun — ropel bonemont Cyryk,
Manunosag, Honras, Manet Cyryk, JIuionei
CyTyk M Ap.; HaXOJUTCA 1A yoarnenuyn 10-20 kM
OT NPOMBLUIZICHHEIX TIPCAIPUsATHIL

3. Kupoerpanckmit: pacliojloxeH B HeMOCPeNCTBell-
HOW 6MM30CTH OT KMPOBIPAICKOTO MEICTUT S 1] b-
HOTO KOMOMHATA M XapaKTepUsyeT «knaccuyec-
KMH» BapWaHT MMIEAKTHOM 3oubl (Gmiskaltmmi
COXPAHMBIIMIACA YIACTOK HUXTOBO-IIOBOTO JIcca
BOS/Ie 3aBONIA),

Ha lanmamkunckom 1 CyTykckoM {puc. 2) yuacr-
Kax npoliible IIOLANK 3aKNA/BIBA/IU € «IIPUBAIKOIM»
K MecTaM CTalMOHaPHBIX OTIIOBOB MEIKUX MITEKOTIH-
TaWIIUX, IPOBOAVMBIX TEPHOIOTAMY B PasHbIe TOMIHL.
OnHoBpeMeHHO 3aknajibIBA/IM MpoOHble IUIOWIANM
C Y4eTOM CLOX IO oporpaduy UCCIelyeMOTo paiiona
— Ha BePIIUHAX M CK/IOHAX TOP pazHbIX SKCIIO3UIEMI
M Ha pasHBIX BBICOTAX, B MOMMAaX PeK M MEXTOPHBIX
lempeccuax. B Hactosmed paboTe moppoGho pac-
CMOTPEHbl MATE€PHANb TOAbKO IO 9 1POoSHEIM Io-
IAnAM, MMEOIIMM HEMOCPCACTBEHHOC OTHOIICHNE
K IIpeiMeTy o0Cy K IeHUs; MX XapaKTepucTHKa mpefi-
cTap/eHa B TabauIe 3.

Ins TanallKMHCKOrO yvacTKa HONOMHUTENBHO
BK/IOYEHB Jlalitibie 110 13 mNpoOHBIM mwiowagsaM, of-
ChenoBaHHBIM B 1997 T,

Jlnsiconocrannen s naydaeMoit TeppUTOPUM CAPY-
TUMU TCPPUTOPUAMU YPAhCKOTO PETHOHA 110 YPOBHAM
3aTPAsHenyA JONONHMTENLHO OBAM MCIONLIOBATIBI
NOMyMCcHHEBIE paHee M HeonyOMMKOBRHHBIC MaTePHaLl
TIO CTIEAYIOUIMM KNIOUEBBIM YYACTKAM:

— noc. Kmoun Criceprckoro paitona CBepinoBckoi
obnactn (Buocranuus Ypanbckoro rocynupep-
cuTeta), 13 mpoGHLIX 1noianei, 1996 £



112 E. . Bopobenuunk, 0. A. Naseinosa, C. 10, Kairopegosa, C. B. Myxadesa

(9]

Liepl“IOVlCTO‘-IIﬂIHCI'(
D

Bucumo-YTKkuMHcCK

Ypaney

-

A v KupoBrpana

YycoBoe
B. Tarmn
mmmm:l] 3AMNOBEOHUK
EWOCDHEPHBIA
10 KM ' NOJIKFOH
- CTapoOyTKMHCK E
OXPAHHASR 30HA

Puc. 1. Cxema pacnonowenus Kmotessix yuacmxoe (mpeyzonvtuxu) é patione Bucumexozo sanosednura —

Tnnawxunckoeo, Cymyxcoxoeo, Kuposzpadcrozo.
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Puc. 2. Cxema pacnosoneHus RPoGHHX nI0wade it

Ha CymyKcKoM yuacnixe.
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— OKPeCTHOCTH I. ApTemoBcka, 13 npoSieix riona-
aci, 19961,

— Hauuonanbniit napk «IIpunmimmunsckue bopoi»,
TyrynmimMckas faua, 3 npoSusie riowapy, 20051,;

— OKpecTHOCTH  CpefllleypanbCkore  MefelllaBUTh-
Horo sasoga (CYM3), dononas sona (20-30xm
OT 3aBOJIA);

— OKpecTHOCTH CpefiHeypaNbCKOTOo MeJleras Milb-
Horo 3apofia (CYM3), Oydepnas aoHa (4-6km

OT 3aBoja);

— OKpecTHOCTH CpefIHeYPAIbCKOTY MejlelaBU/IL-

HoTo 3aBofa (CYM3), uMnakruas sona {1-2km

OT 3aBOJa).

B paitone CYM3a ypoBIin 3arpasHeius necioi
NOACTWIKKM oOXapakTepu3oBanul 110 208 npolnnim
mromanam (cbop 1995-1996, 19981r); sarpsaie-
HMe CHEra OXapaKTepu30oBaHo 1o 9 wiomansm (chop
20051).

Tabmuia 3

XapaKTepucTHKa IPOGHBIX IIOMAACH, MCIONL30BAHHBIX AT OLEHKH YPOBHEl 2aIpasHerus

Koopanu- | Paccro-
Ko HaThl, aHue
A Pacnonowenne Mousa PacTUTENLHOCTL
nnowapkn | BeicoTa o7 KMK,
H.Y. M, KM
N 57257 K 3anapy ot Kuposrpafckoro Aepnoso-nopsonctan MuxTo-ensHMK
K-1 E6C01° 3.5 Y paBrpal TAXENO-CYrMMHNCTAR .
MefernaenneHoro KoMbudara HEPHUYHBIA
327 M cpefHe-KaMeHWCTan
NS57°22' FopHo-neckas Bypan
en N MuxTo-enbhuk
5C-1 E59°46 184 Bepumka ropei bonewoi Cytyk | nerko-ravHunctan -
BbICOKOTPAgHbIA
698 m CUMNLHO-KaMeHWUCTanA
on e KOKHBIA CKNGH ropkr Bonbluow
N57°22 18.8 CyTyK, panrioH ¢cTa pVIOHa HbIX FopHo-necuan Bypan Muxro-enbHWK
BC-3 E 5946’ : yoyk. p cray p TRXENO- CYrNMHWCTARA _ .
NCCNER0BAHNIA MENKNX MNEKo- MENKOTPaBHO -BEMHUKGBbIA
576 m CHUNbHO-KAMEHMCTAn
NUTAKOLLWX
N57°22° 18.7 3anafHbii ckok ropsl bonk- l'opHo-nechan bypan MuxTo-ensHmnk
MM E59°46° ' wol CyTyk, NRotwanKka MeveHa | Taxeno-cyrnmuHucTan PazHOTPABHO-NANOPOTHM-
639 M MENKWUX MNeKaNUTaemnx CMNBHO-KAMEHMCTanA KOBbIA
N57°23 [opHo-necHan Bypas MTuxTo-enbHuK
MC-1 E59°44’ 20.0 BepwwiHa ropel Mansiin CyTyk Nerko-rIuHMCTas BLICOKOTPaBHO-NaN0OPoT-
586 m CUABHO-KaMEHMCTaR HUKOBBIN
any g 3anafHuil cknoH ropel Mansia .
N57°23 P f alioH 1 mzHa Hbix lopHo-necHas Gypan MMXTO-ENLHUK NANHAKOB bil
MC~-2 E59°43" 208 yTyK. p crau P TAXENO-CYIMMHMCTaR NanopoTHUKGBG-Pa3HO-
MCCNeNOBAHUIA MENKUX MITEKO- -
494 M CMNbHO-KAMEeHUCTan TPABHG-3NaKOBbIW
NUTaKLWKX
- . . EPHOBC-NCA30NMCTaA
N57°25 MNoAma p. Mensexbs, panoH flep A {TuxTO-eNbHUK XBOLLOBO-
oqr - | THXeno-cyrnuHucTan cnabo _
-1 E55°45 18.5 CTAUMOHAPHBIX MCCHe|OBaHMM CCOKOBO-MLUMCTBIA
oTopdroBaHHan rMyOUHHO-
412 m MENKUX MITEKONMUTADLMX CNPUMECLKD Keapa
rmeesas
om gy MpuvBepWKrHHEA YacTh ropbl
N57724 J'IEnoBEn?w CyTyk Hachp fopHo-necran Eypan MUXTO-eNBHWK NNHAKOBbLIA
Nc-1 E59°43" 20.3 YTyK. ¥ TAXEN0-CYINUHAUCTAR .
TRAHCEKTE! OTAOBOE MENKMUX BbICOKOTPABHO-3MAKOBbIA
473 m CUNBbHO-KAMEHWUCTaA
MNEKOTHATAIG LLIMX
JanagHas YacTs 3ahosen-
N57°28° Huka B6nun3n gep. Gonblve lopHo-necHan Gypo-nonao-
amye [nxTo-enbHk
r-1 E59°31 345 lanawkn, Havano naHawadT- | AMCTan TAXENO- CyrAMHUC- - .
MENKOTPABHO-BENHUKOBEIN
401 m HO-~3KONArU4eCKore Npoginna Taa cnabo-KaMeHucTan
3anoBefHuKa

CHeroBoii IoKpos

His aHanusa asporeHHOTO NOCTYIVICHUS 110MUTI0-
TaHTOB B Komlile (espand 2005r Ghia nposefeH oT-
6op crera Ha [analikKMHCKOM M CyTYKCKOM KITIOUeBBIX
yuacTkaxX. Ha xaxpo#t mioianmm cHeromepHoi Tpy-
6o#t oTo6pano 1o 10 11pod Ha BCo MYOUHY CHEXHO-
ro nokposa. [loc/e TagHuA CHera npu TeMmAepaType
22°C (Bpema TaaHua 24-30 uacos) npobfy duabTpo-
15-1130

Bany 4epes GUALTD «3emeHas NeHTa», bUILTp BRI-
CYWMEANTY 10 NOCTOAHHOLO Beca MpHM TeMNepaType
105°C, B3BeIMBAIM Ha aHANUTHIECKUX Becax KERN-
770 ¢ TounocThio 0.00001 T ¥ 030/ [pK TeMTlepa-
Type 450°C B Teuenue 8 yacoB. DKCTPAKIUIO THXKe-
TIBIX METR/UIOB M3 NIPOKA/IEHHOTO OCTATKa [IPOBOTH/IN
KOHIICHTPUPOBAHHOM a30THOM KMCIOTOW MeTONOM
MUKPOBOMTHOBOIQ pasnoxkenuna. ODUIBTpAT (anukso-
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Ta 250 M/1) BLIIAPMBAJIM HA MeCOMHOI Galie 10 CyXoro
OCTAaTKd, KOTOPHIN CMBIBAIK 25 % a30THOA KMCIOTOH
U JOBOAWIK 00BEM [l MOHUAMPOBAHHOIM BOOI Jo 20
M1 BanoBoe cofepikaHue THKeNBIX META/IZIOR B CHETE
PACCUMUTAHO KaK CYMMa BONOPAcTBOPUMMEIX M KMCITO-
TOPacTBOPUMEIX (hOPM.

IIoyBeHHBI DOKPOB

OG6pasunl necHoi nopcTunkn na Kuposrpanc-
koM, CYTYKCKOM M [aTalIKMHCKOM yUacTKax oTobpa-
HEL B uione 2005 (10 AT MHIWBUAYAIBHEIX T1po6
Ha IUICUIANb, B3ATHIX MO CXeMe KOHBEPTA ¢ [VIMHOM
croponnl 10M). Ha Tpex npoGHLIX mIouax {bC-1,
K-1, I'-1) 3ano:KeHsl 1I0UBCHHBIE paspesbl ¢ 0TGopoM
obpasnor 1o ropusoHTaM. IlpoGomoaroroska nos-
CTWIOK M [I0YB MPOBEJIeHa COTIACHO OBIeNIPUHATOM
Meropinke (ApMHYLIKnHa, 1962). Mamepennst pH,
1lpOBefIeH ! Ha NoTeHuuomeTpe pH — 410 mpu cooT-
Howenuu cyGerpar/soaa 1: 25 mia nogctuaok u 1: 5
118 MWHEpPA/ILHBIX TOpU30HTOB. JlofiBmxnble popMbl
TaXkENBIX MeTA0B U3 00pasnos Maccoit 2.000 1 sKc-
TparupoBaHbl 20 M1 5% a30THOA KMCAOTON BCTpA-
XMBauueM IpoGH B TedeHMe 1 4aca M OTCTAWBALIUCM
B TeueHMe 24 YacOB. 3aTeM pacTBOPbI OTGUILTPOBA-
Hbl Yepe3 GUILTP «KPaciasd JIeHTay.

Meinxme MIEKOINTAOIIHE

Ilst OLICHKYM YPOBHEH HAKOTIEHMs TOKCHYECKUX
57EMEHTOB B OpPraHM3Me Me/IKUX MIEKOIUTAIOU[MX
UCIIONB3OBATY MaTepuansl oTioBoB 20041 Ha npo-
onolt wromwaju bC-3. De3posBpaTHOe MILATUE KU-
BOTHHIX NPOBOAMIM B TeHeHMe BECCHEXHOTO Nepuo-
la HECKOMbKUMM CepusiMu (BeCHOM, JTETOM, OCEHbBIO)
¢ UCTIONB3OBAHMEM CTAHIAPTHOTO METOLA JIOBYIIKO-
nunuit (Kapacena, Tenuibiita, 1996) u KUBOOTNOBA.
B ananus sxandeno 86 ocobelf pplxeil ONEBKU.

Brifop TxaHel MWBOTHEIX JUIA QHAnu3a OTpPCnc-
NIAACA IIPEHMYILECTBHHBIM JeNoHMpOBaNeM 1B HHX
TOKCMKaHTOB: CBMHI[A — B CKeNeTe, KajiMuA — B Mou-
kax 1 meuenu (Epmos, [TnetiteBa, 1989). Ileuens, nou-
KM ¥ OUMINCHHBIE OT MBI KOCTH 33JHUX KOHEeUl10CTel
BLICYHIMBANX B CYNIMTbHOM 11Kady /10 abCconoTHO cy-
xoit Macchl. QGpaslibl B3BCIIMBAMMA 112 AHUTUTUUECKUX
pecaXx KERN-770 ¢ ToyHocTsi0 0.00001 r ¥ 03071511 Me-
TOIOM MOKPOI MHHEPa/TN3aliMy B KOIMIEHTPHPOBAHHOH
A30THO! KUC/IOTE C UCTIONH30OBaHMCM MUKpPOBOTHOBOTO
pasnoxetns. O0beM KUCIOTH COCTABMSIL 5 ML, 10 OKOH-
yatenbHoro o6pema (10 mit) npoGel NOBOKWIN NIEUOHY-
suposauoit sogoi. ITpoananuaupopano 184 ofpasua,
B TOM ymcie 73 — ¢KeneTa, 86 — 1oyvex, 25 — neueHu.

AA cpaBHMTENBIOID AHAAM3Ad KOMIEHTPALHA
M3YUCHHBIX 57eMCHTOB B OpraHMamax ocoGeit peLKei
IIO/IEBKY ITpHBIeUeNbl cOOCTBeHHBIE AAHIbIC, [OTY-
yenHBIe HAMU paHee juis pajiona CpeineypaibcKoro
MeAETTAaRWILHOTO 3aBoNa: 1412 06pasnos, B TOM YMC-
ne 665 — ckencTa, 479 — medenu, 268 - novek. Tlop-
pofHoe OlMcaHKue STOTO MaTepuasla Jano HaMu paHee
(Myxauesa, Besern, 1995, Myxauesa, 1996; Myxave-
Ba, TapaxTuii, 2004).

Marepuan gis aganusa (15 ocobeit) no oHonoM
yuacTky Ceepaionckoif obmactu (jep. llluraeso) npe-
JLOCTAB/ICH IPYINOM HOUY/IAUMOHACA LIUTOICHETHKN
M3PuXX ¥Yp(O PAH (m. 6. 1. 3. A. Twicesa, C.b. Pakn-
THH).

Wamepenune cofepKaHNA TOKEIBIX METAUIOR
KoHneHTpanuy TSKENEIX MeTa/UI0B B o0pa3iax
oIpeye/IeHbl MeTONOM aTOMHOM abcopOL MM Ha CHEKT-
pometpe AAS 6 Vario pupmer «Analitik Jena AG» c uc-
10/Ib30BAHIACM TIIAMEIIIOrO U IEKTPOTEPMUUICCKOTO
BapUaNTa ATOMM3aL UK B EAG0PaTOPUH TIOTYAALMON-
HOM axoTokcukonorun MIAPuXK YpO PAH. Ananuru-
ueckas 1aboparopus aKKpeAUTOBAHA Ha TEXHUYECKYIO
KOMIIETCHTHOCTh W 3aperMcTpUpOBaHa B FOCYHApe-

TBeHHOM peectpe PO (N POCC. RU0001.515630).

PE3VIBTATLI M OBCYXEHME

HenmoHnpoBaHNe TAKETHIX METALIOB B CHETOBOM
IMOKPOBE M TECHOH MOJCTHIKE

AHa7Tu3 3arpAsiCHUA CHEroBOIG NMOKpPOBA M03-
BOASACT OLEHMTL AKTYANBHOC MNOCTYIUICHME THAKe-
ABIX METaI0B. B BhINAZCHUAX B pajioHe Bucumcko-
ro sanoBefHMKA MpeobmaganT Fe>Zn>Pb>Cu; ponsa
Ni>Cr>Cd>Co Ha NOpALOK HMXE, 4TO B IIEMOM COOT-
BETCTBYCT CTPYKTYPE BBIGpOCOB OT Meeil/IaBM/ILHOTO
komOunara (tadn. 4). BuyTpu sanopejnuka naudbonee
3aTpsI3HEH CHEXKHBIA IIOKPOB Ha TOPHBIX BeplUlMHAX
(rnowaaxku BC-1, [TM, MC-1). MakcumMancHele Bbl-
[FAICHMA  TSOKeNbIX MeTalloB 3aperMcTpypOBaHb
Ha BepilvHe Topel bonbmoit CyTyk, 1)ie cofepkaumue
3/IeMEHTOB JiocTuraeT yposus OydepHoit 30HLE BO3-
e C¥M3a, 110 2-5 pas mwke 3HaUeHMH MMIAKTHON
30ub CYM3a. Cuer miowanky -1 s6auau nep. boilb-
ume Tanmamkyu HauGonee YNCTHIN, BLITAZleHME METAN-
JIOB 3[ICCL COOTBETCTBYCT YPOBHIO (OHOBOW 301b
CYM3a. Ilo cpasnenuio ¢ (POHOBBIMM 3HAYEHUAMY
(ntnourazsika [-1) BeITageHus Ha Bepiiune ropsl bonb-
mwoi CyTyk IpesbllleHs] A IMHKA B 4, Meln — 5.7,
Kagmus — 7.6 u ceuHila — 8.3 pasa. Ilo Mepe npoliBy-
JKEHUS OT BepUIMH TOp K MX NONHOXMI BEITAJEHME
META//IOB 3aKOHOMePHO YOBIBaeT M Ha M/IOWAJKAX
MC-2 u JIC-1 pocturaet (IOHOBBIX 3HAYEHMH. Brima-
[IeHMe META/JIOR 11a BOCTOUHOM CK/IOHe Tophl bonb-
o Cytyk (mnouiagka BC-3) nmxke, yeM Ha Bepluutie,
HO MpeBHIIaeT GPOHOBbIE 3HAYCHUA B 2.3-2.9 pasa.

JlecHast DoACTUNKA — OFIHO U3 OCHOBHLIX JIETIO
TeXHOTEHIBIX MIEMEHTOBR B aKocucTeMe. PAjbl Ha-
KOIVICHUA oneMeHTOR B noyctunke (FexZn>Pb>Cu
u Ni=Cd>Co=Cr) B OCHOBHOM COOTBETCTBYIOT pi-
laM uX TOcCTymneuud co cuerom (Tabm. 5). Taxwxe
AIA/IOTHYHO COOTHOUIEHUE YHaCTKOB 3aNOBefHMKa
IO CTCHCHM 3arps3HCHUA: Haubolee BRICOKMEC 3HAUE-
Husg HaOnwhawTea Ha wiowankax bC-1, I1IM, MC-1
(BepIUIMHL 11 LPMITETAONME YACTH CKIOHOB). YpOBetib
3arpssHedys TONCTWIOK 3JleCh COOTBETCTBYET MWH-
TepBaly OT YMEpPEHHOTO [0 (OHOBOTO 3arpssHenus
ans repputopun CYM3a (Tabi. 6).
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Bbma;[e}me TSHKETBIX METAI/IOB IO TAaHHBIM 3ATPASHCHUA CHEXKHOTO IIOKPORA

(cpepnee + oHOKa cpefHero), Mr/m?

Tabnuua 4

Mpo6Has JneMeHT
nnowas Cu cd | Pb Zn Fe Ni | co ] Cr
lanaluKHCKKA y9acTok BUcMmMcKoro sanoseqHmka
-1 2.3740.44 [0.09+0.01] 4.53+0.53 [13.48x0.87[22.53%1.10] 0.2440.02 | 0 0520.01 | 0.39+0.02
CYTYKCKIM yHacTOK BUCMMCKOTO 3aN0BeSHMKa
BC-1 [ 1343217 0682009 37624694 | 539127.11 | 13398 | 1084012 | 0.1420.01| 1.5120.17
BC-3 568+£0.62 |0.23+0.04| 13.07+1.93 | 19.60+3.37 | 55.25+6.79 | 0.46x0.08 | 0.06+0.01| 0.95+0.15
M 7.61x0.64 {0.37+0.03| 19.38+x2.22 | 31.76+2.50|94.19+£5.89 | 0.74+0.06 | 0.06+0.01 | 1.44%0.13
N1 3.03+£0.22 |0.0620.01| 3.90+0.43 |12.19+£1.12{44.95+7.05| 0.43+0.06 | 0.06x0.01| ¢C47x007
MC-—1 10.12£1.5910.2530.05] 20.16x3.72 | 32.34+4.831.81.0345.26 | 0.59+0.03 | 0.18+0.08 | 0.99+0.08
MC-2 2.67+0.14 10.08£001| 342+0.38 9.37+x0.78 | 40.14+£468 | 0.33£0.05 | 0.09+0.03 | 0.64%£0.04
Yuactok CpefHeypansckoro MeaennasmnbHoro 2asoa (CYM3)
Bonomanzona | 5 73,074 [012£0.01] 5314113 | 7.28+0.49 {397143.12 - - -
{30 kM)
bydepran 50.34 45.91 _ _ _
soua (4 k) 14.33+£2.95|1.30+0.34 41078 +12.04 |7608%642
MmnakTHan 130.04 10034 21423
+ — — —
sora (1 kmy | 20 43E109 13555025 5, +7.83 +22.78

[Ipouepk osHauaeT oTcyTcTsue JanublX. s lanamkuHcKoro M CYyTYKCKOTO y9acTKOB KOIUUIECTBO 06pas-
I10B Ha IpoOHON IO paBHO 10, nita yyactka CYM3a — 15; ygeTHas efMHMIA TIpU pacyeTe olIUGKH — 06-

pasen.
Tabnuua 5
Conep:xanMe MOABMAHEIX GOPM TAMKeNbIX METANIOB B TeCHOM MOJCTHIKE
(cpemHee + onm6Ka cpegHero), MKT/T
NpoGHaa InemeHT
Rnowass Cu cd | pp ] Zn [ Fe | ni o | o
lanawkMHCKU A y4acToX Bucumckoro aanogegHuka
263.98 323.86
r-1 174740531 2.07x0.12 | 50.54+3.85 +19 60 16652 7.732051 | 0.86%+0.16 { 1.00£0.20
CyTYKCKMA y4acToK BUCMMCKOro 3anosegHUKa
368.17 397.09 298.10
BC-1 59.71x5.46 | 4.65£0.82 +39.97 16462 +2639 5.29+0.29 | 0.68+£0.13 |0.76+0.23
166.03 398.38 633.15
EC-3 39.63+2.68 | 3.32+0.35 +11 65 16188 £706.42 5.25+£0.77 | 1.56+045 [1.294+0.24
252.47 581.72 326.45 4,84
M 41.2245.04 | 4.64+0.37 452 48 3558 17662 +0.30 0.61£0.05 | 111£0.12
256.35 1000.91% 292
ne-1 27.96%x1.91 | 253:+0.11 | 84.97+6.78 49 38 £161 26 £016 1.67+£0.38 | 1.58+£0.12
200.43 529.03 22217 467
MC-1 42.80+1.991 5.42+0.41 1490 12096 +46 83 4013 0.74+0.05 | 1.28+0.09
33752 601.28
- +
MC-2 27.95+1.22 | 2.78+0.27 | 95.63+£8.12 £12134 +£332 85 3.36%x0.33 | 1.51x0.79 [ 1.21+0.17
B 107.61 226.05 282.49
-1 38.13x4.74 | 2.31+0.24 £777 1270 440 67 4.48+057 | 0.79+0.13 [1.91+0.39
KMpOBrpaackmii yuactok
76418+ 10.56 768.19 1503.34 1857.69
K 94.24 +1.47 +70.94 +405.88 +182.93 22.79%3.911 3.09£0.44 11.9640.33

KonntecTso 00pasiior Ha Ipo6iodl NIoIanM paBio 5; yueTHas eIMHMILA TIp1 pacyeTe OULIMOKM — oOpasel.
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Ta6nuia 6

CojiepkaHHe B JIeCHOM MOJCTHAKE MOTBILKHBIX (OPM TAKENBIX METALIOR {(Mxr/r} B pa3HbIX 30HaX
3arpasHenms B paifoHe HeiicTBuA CpelHeypalbCKOIO MeleIaBHILHOTO 3aBOSA

£ 3oHa 3arpasHeHnA

]

E Napamerp (oOHOBOrO cnaboro YMEPEHHOT O CUNbHOro oueHb CUNLHOTC

m (N=14, n=42) {N=98,n=293) {N=43,n=129) (N=30, n=89) {N=23,n=69}

cu X&s 67.56+2.88 166.48x4 .41 465.92+19.23 1556.77+61.00 4398.91+248.87
min — max 39.31-123.34 37.18-419.40 101.83-1432.40 | 661.29-3206.41 | 1889.65-12121.69

d Xis 371+£0.15 5.6610.10 10.2640.27 17.36+0.45 25.44+1.94
min ~ max 2.26-5.47 2.09-12.43 4.92-19.31 5.42-26.41 6.20-80.30

Pb Xts 56.45+£2.18 102.00+2.12 219.23+6.55 547.34x£19.19 1082.45+56.72
min — max 33.45-55.00 32.78-224.27 75.92-496.53 206.69-1122.30 317.53-2347.77

7n X5 481.23+18.67 566.6318.91 784.92+19.39 1158.87+37.98 1443.63+96.27
min - max 251.44-727.81 250.77-1097.86 | 304.12-1434.45 | 453.57-1950.28 297.14-4194.15

3neck 1 B Tadmuue 7: N — KOAMUeCTBO NpadHbIX mollaielt B Ipeleaax 301, 11 — KOTHICCTBO ofpasios;
X4s — cpemnee £ omndka cpefivero (yuetnas eiMHUIE — ofipaseln); min — max — MMHHUMABHOE U MAKCH-
MaZbHOEe 3HAUCHUH B TIpefieNiax 30HbI (yueTiias euauna — ofpasel).

MakcuManbsHO BLICOKME 3HAUeHMA COofepKalus
THAKEIBIX META//IOB, KAK U CICTOBAN0 OXKMIATh, 00-
ilapy:keHB!l B HozcTwike Bosne Kupoprrpajickoro Me-
feryIaBuIbHOro KoMOunara (rmpoGmas muowans K-1).

KucnoTHOCTE necHol mojacruiaky (eguauy pH

BOIHBIA

CoTocTaB/IeHle COfIePrKaHU TAKE/BIX MCTAIOR B 7leC-
Hoit nocTwixke Bosne KMK u CYM3a cBuIeTenhCTiy-
T 0 COOTBETCTEMH 3arpasticHus npoOHoi rutomam K-1
30ile cuLHOTO 3arpsasHennst CYM3a (tab. 6, 7).

MeTaLIoB (MKr/r) B drosoBbix paionax CeeparoBckoii o6macTu

Tabnuua 7

) M COTlepKaHMe B Hel TOABMKHBIX GopM THxKenbIX

(DOHOBLIE pAaROHbL
= E HaumoHankHbIA NapK noc. K.moqu_ BucumMcKmin
§ 5 «MpUNbLILIMUHCKHE ChicepTckoro panoHa OKpeCcTHOCTH 3aMnoBeRHUK, BONUaK
[ a {BuoctaHuun
& k: Bopbm, Tyrynbimckas Ypanbekoro r. A_p'reuoncl(a nep.
Aava rocyMMBepcuTeTa) {N=13,n=39) Bonbline Manawkm
{N=3, n=15) (N=13, n=39) {N=13,n=36)
pH Xds 5.11+0.09 5.44+0.05 5.70+£0.05 5.04+0.03
min — max 453-5.70 485-5.98 5.21-6.92 4.64-547
u X+s 8.5x0.52 33.41x1.84 16.60+0.38 22.41£1.70
min — max 6.32-12.68 17.63-66.16 12.71-21.86 11.73-69.85
K5 0.65+0.07 1.71+0.09 4.11+0.19 2.15+0.C4
¢d min — max 0.03-1.13 0.85-3.32 2.15-7.02 1.67-2.74
Pb X+5 16.30+1.56 27.14+1.49 24.35x0.93 45.28+3.05
min — max 8.79-2723 14.94~51.51 14,15-38.40 21.90-109.18
7n Kis 107.47+8.82 253.67£8.95 24475£11.72 786.89+£16.42
min — max 81.38-217.71 125.07-347.29 149.8B-483 .38 136.60-586.41

IoncTunka Ha npobHol wiowanu I-1 umeer ca-
Mple HU3KME KOHLEHTPAlMM METa/VIOB 1A TCPPHTO-
puM sanosenHuka (Tabil. 5), COOTBETCTRYIOLIKE YPOB-
o gonosoit 301 CYM3a (Tadn. 6). [To cpaphennio
¢ mwiomankoit -1 comepxaHMe J/IEMEHTOB Ha BEpP-
wimte ropsl bonbuwoft CYTyK NpEBBIICHO YIA MMHKA
B 1.5, kagmMua — 2.2, Megu — 3.4, ceuuna -— 7.3 pasa.
ITpw aTOM /I KAAMMSA M CBMIHLA TAKMe YPOBHU 3a-
IPSA3HEHUSA BCETO NMUIID B 1BA pasa HIDKC TeX, KOTOpbIE

3aperucTPUPOBAHDI BOIU3M MEAETINABWILHOTO KOM-
6uitata (wrontagka K-1). CHuxeHne ypoBHe# sarpas-
HeHUA OT BEPUIMHLI TOP K MX HOJHOKHIO, 38perucT-
PUPOBaHHOE /IS CHEra, TAKKe 3AMETHO U JY1A JIeCHOH
noficTU/KKA. QOUAKO COfepKaHue MeTaVIOR 11a IUTO-
mankax MC-2, JIC-1 u III-1 neckonwke (B 1.2-2.1
pasa) ukiie GOHOBOrO ypoBHSA. [10 cpaBHEHMIO € OTU-
MM TUTONIaNKAMM FOXKIibifl CKoH ropel banbimon Cy-
TyK (BC-3) uMeeT Gonee BLIpOKEHLOC 3aTPA3HeHUE.
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Xoponio M3BecTHa BBICOKas IMPOCTPAHCTBEN-
Hafl HeOQHOPCOHOCTE paclupe/ierieHUs TSKCALX Me-
TAWIOB, 0COOCHHO IIPK MX MOBBIICHHOM T10CTYIVIE-
HUU B cpely. TloaTomMy /1A UCKIIOUeHWA CUTYalMy,
KOTJA 3aperMcTpUpOBAaHHOE 3arpfAsHenue B paiio-
He roppl Bonpumoit CyTyx upeactapaano 6el coGoit
JIUilb «JIOKAAbIOe [IATHO», MbI CONOCTABWIM 4ac-
TOTHEIE pPacnipefleleHMA KOHLEHTPALUH TCMelTon
(puc. 3). jna aToro uconb3osanu BLIGOPKY U3 36 0b-
pasnos (13 npoGuprx momaein) B paiote aep. boan-
e Jamanky u 35 o6pasnos (7 npoGHeIX nouayeir)
B pajtone ropst Lonbmiok CyTyk (ROMMMO paccMoT-
perunx mwroinagok bC-1, TIM, BC-3 mouonuurens-
1O B BHIOOPKY BK/IIOYEHO elle 4 IIOMA[U Ha PaccTo-

0.6 -
0.5
0.4 1
0.3

0.2 1

0.1 4

3.0 35 40 4.5

auuu oT 0.5 10 1.0 KM OT BepIliMiikl HA BOCTOK, 3aIla)
1 cepep). CpapHeHMC YaCTOTHEIX pacpeRenieHHIt co-
AepeKaHKA KallMMUS M CBUHLA V1A paltoHa ropsl bonb-
woit CyTyk ¥ [AanalIKMHCKOTO YYacTKa 3all0BelHMKa
(puc. 3} NO3BOMAET NPUATH K 3aKIIOYeHUIO 06 MX CY-
MECTBEHHOM PA3/IMUNY: IBYCTOPOHHUN Z-KpuTepuit
Mauna- YUty ans kagMud paset 7.25, p = 7.3x10°7,
g cBUHLA Z = 7.41, p = L.6x 1072 Jlna npyrux sne-
MeNTOR CUTYAUUA alanoruyHa: ind Mmeaun Z = 6.23, p
= 5.1x107" mns umnka Z = 5.63, p = 1.3x10°. Beposr-
HOCTb TOFO, YTO 9TH Pas3/MINs CTyHaiHel, HACTOMBKO
Masla, UTo BpAN JIM OCTAIOTCA COMHeHus B akTe Cy-
IIeCTREHHOTO 3arpasnenns ropal boarmoir CyTyk.

50 5.5 6.0 6.5 7.0 7.5 30

50 80

110 140

170 200 230 260 290 320 350 380 410 440 470 500 530

Puc. 3. Dunupusieckiie uacmomtbie pacnpedene Hust codepuanun (MKz/2) 8 RECHOH NODCITUAKE NODBUNCHBLY dopm wadmus (A) u csunya (5)

8 paitonax dep. Bomvwue Ianawxu (ceenavie cmonbuxu) u zopw Bonvwori Cyminyx (memple cinoftiuku).

Ho ocu abenuce — ocpxwnas panuna inmepeana, opdunam — 30A8 06pasyos.

Comocrasnenne HeCKOMLKMX yIacTKOB CBepil/oB-
. CKO} 0071acTH, He TOABEP>KCHHBIX JIOKATLHOMY Tex-
HOI'eHHOMY 3aIpA3HEeHUIO, KOTOPBlE MOIYT PaccMart-
PUBATLCA KAaK PerMOHanbilbie (pOHOBBIE TePPUTOPUY,
NOKA3LIBAET, YTO JIeCHbIe TOACTHIKK Y4acTKa BOIM3Y
rep. Bonbuine lanamky uMeloT Gormee BHICOKME KOH-
HEeHTPAL UK THXKENLIX META/IIOR, YeM (OHOBLIC TeppH-

TOpUM B IPYIMX paioHax o6macT, 0coGeHHO B OTHO-
UICHUHM CBUHIA. ITO I'OBOPUT O TOM, YTO TePPUTOPUS
BucumMckoro sanoseiHMKa HaXoJIUTCA BHYTPM Kpym-
HOTO TEXHOTEOXMMHMYECKOTO 0peosIa paccessHUMA TsxKe-
MBEIX META/UIOB, NPOCTHPAIOIETOCH MEPUIHAHAIbHO
BIOML Ypansckoro xpe6ta oT . Pesjisl o r. KpacHo-
TypbMHCKA (TabiL. 7) W VIS KOTOPOTO [0IUANKA BOIM-
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au jep. bonbwne [aalIkKU MOXKeT XapaKTepPU30BaTh
PETHOHANILHEI TeOXMMUYeckuit hoH.

KpaTko ocTaHOBHMMCA Ha BOSMOKHBIX IIPUYMHAX
CTO/Ib HEPABHOMEPHOTCQ paclIpefenedua II0/LTIOTaH-
TOB Ha TeppUTOpUM 3anoeegymuka. Hanbosnee npasno-
nofoGHEIM 0OLACHEHMEM BHICOKUX YPORBHEH 3arpasHe-
HMA B OT0-BOCTOUHOM YaCTH 33a[10BENHUKA MBI CUUTAEM
TlepexBaT aTMOCheplbIX BRINTaleHM I TOPHEIMM BepLIM-
HaMH, [OCKONBKY Ha §ojlee paBHUHHEIX TePpPUTOPUAX
paccTofiHMA 15-18 KM OT SMMKAHIIMX MCTOUHMKOB BBI-
6pocor OpULO 6311 NOYTYE SOCTATOUO /1A BBIXOJA Ha pe-
TMOHA/TbHEII (POHOBBIN ypoBeHb. BapbepHas poib rop
B YCTIOBMAX MPOMBIIIEHHEIX PErHOHOB EBPOITE X0po-
LII0 U3BeCTHA: HanpuMep, B CyZleTax BeplIMHEL, VIAIeH-
HBle Ha 3HAYMTENBHEIC {JIeCATKH — COTHUH KHIOMET-
POB) PaccTOAHMA OT JIOKUIBHBIX UCTOYHMKOB, UMEIOT
CYIIECTBEHHO MOBLIIIEHHDbIE YPOBHHM 3aTpA3SHCHUA TA-
KeNBIMH META/l/IAMM, COLIOCTaBMMBIE C Te€MM, KOTO-
phle PerucTpUpPYIOTCA B HENOCPEACTBEHHOM GN30CTH
OT TPOMBINIICHHBIX TpeAnpuATHi (CTpxkum, 1999).
JanbHoCTE MepeHoca KOHKPETHEHIX 9/TeMEHTOR 3aBHCHUT
OT pa3Mepa Mbl/IEBbIX YACTHL], HA KOTOPLIX OHM COpP-
Ouposadpl. /11 paccMaTpHBacMbIX HAMM MeTa/L/I0B
U3BECTHO, YTO B BhHIOpOCax MIaBUIBHBIX KOMOMHATOB
CBHHeI KOHJICHCHPYETCA HA YACTHMITAX MEHBIIETO pas-
Mepa 1o cpaBHeHuwo ¢ megbio (Kelley et al, 1995); co-
OTBETCTBEHHO, OH MOMKET [IePeHOCHMTBCA Ha GonbliMe
PAcCTOAHMA, TOTAIA Kak Mellb BHIAAET TpeMMYIlecT-
BEHHO BO3/Ie UCTOUHMKOB SMUCCHU. DTO MOKeT 00b-
ACHUTE TIPEUMYILECTBEHHOC 3aIPA3HEHME CBMHILOM
Y4acTKOB Ha roph! bonbiron CyTyk.

BCPTHKG}I]JHOC PACOPCICICHHE TAKEIbIX
METAAAO0B B IOTBCHHOM leO(l)lf[}le
AHanus BEPTUKAJILHCTO pacIpe/IeICHUA TAXKENBIX
MCTa/I/IOB B NMOYBEHHOM npocpnne MO3BOAALCT KOCBCH-
HO HNMAarHOCTHPOBATDL MX TIOCTYHJICHMA B CPENY. HpH

atMocdepHoM (TeXHOTEHIIOM) [IYTH MOCTYILVICHNSA Hd-
GH}OHaETCH ﬂpKO BblpameHHaH OKCTIOHeH MaNnbHasd 3a-
BUCMMOCTE KOHUEHTpAallMil OT TAYOWHLI C TIpCHMY-
IECTBEHHNIM TIEMOHUPOBAHUEM HIEMEHTOB B JIECHOM
HONCTHIIKC M BCPXHMX C/IOAX T'YMYCOBBIX OPU3OHTOB.
[lpu nuToreliHOM M GMOTEHHOM NOCT YIUICHMM HET pea-
KOTO [PERBINIEHUSA CONEPKAHMA INEMEHTOR B BePXHMX
HacTAX [PodWIA [0 CPaBHEHMIO ¢ HIDKIMMHK, a 110Bb1-
etHble KOHIeNTpaltMy B ropusonTax B u C o0BITHO
CBMIETE/ILCTRYIOT © CYHICCTBOBAHMH FeOXMMMYECKON
AHOMAJTMHM ECTECTBEHIIOTO NPOMUCXONKIeHUA.

BeprTukasbuoe pacrpefic/icHue B TOMBCHIOM NIPO-
duTe KOHNeHTpalMil KafMus W CBMHIa (3/1eMelTHl
cnadoro OMOMOTHYIECKOTO 2aXBaTa) Ha Tyioulaakax K-1
W BC-1 NMoKasbiBaeT, YTo UX AKKYMYTALMA HOCHT SIPKO
BHIpayKeHHEIM TEXHOTEHHBI XapaKkTep ¢ MAKCMMAIbIIO
BLICOKMM HAKOIUICHUEM B TTONCTHITKE U PE3KUM CHIDKE-
HIEM B HIKE/IEXAUMX TOPHU30HTaX (pHc. 4).

3aMeTHOe BMhIBAHUE Ka[IMMA M CBUHNA BLAYOR
MOUBEHHOTG Npoguas, 3a7T0KEHHOTO HAa BepIiHHE
ropsl bonbuoit CyTtyk (paapes BC-1), oGycnosieno
BBICOKOM IpeHMPOBAHHOCTHI0 M CWILHO-KUCION pe-
aKuuen cpennl 3Toi nousl (pH=4.3-5.02}), obecne-
YYBAOUIEN BBICOKYIO MUTPal[MOHHYI AKTHBHOCTD
TAXKE/BIX METAIMOR, TOTAa Kak B IIouBe paspesa K-
1 cpema cnaboxucnaa (pH=6.07-6.32), npu xoTopoi
MHIPANNA FUAPOKCHIIOB CBUHNR M KalIMMA CHIDKAeT-
csl {Anexceerko, 1989). Konceppanmsa THXeNbIX Me-
TAJUIOR B NOICTWIKAX paspeza K-1 obycioBieHa Tak-
e pe3KuM CHieHHWeM OMOMOTHYecKo aKTHBHOCTH
M rymycoofipasoBanua B 3Toi nouse. Ilockonbky
B IIo4Be pazpesa [-1 npeobnanaer Kucnas cpena, Mur-
palnMoNnas akTUBHOCTL MET/IIOB B HTOMN 1I0UBe 3a-
HUMaeT NPOMEKYTOYNDe NOJIoXeHMe, a MX HM3KKe
KOHI[EHTPAalMK He UCKAKYAT SuoreHHo-TexHorel-
HOTO XapaKTepa NnocTymenus (puc. 4).
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T'ny6HHa HOTBEHROLO Opod Hxx, cM T'1y6uAa 109BEEHOTO NP OQHIS, CM

nyOuna noYBeAHOTO NPOQHAA, CM
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Puc. 4. Bepmuransnoe pacnpedenenue 8 nouscnnom npodune codepacanis (Mrz/e) HodUIHbIX dopa waomus (A) n cenrnya (B), n marwe

axmyanvhol Kucnomneant (B) (edunuy pH) 8 novseriom npoghune, Dny6una «0 o commsemcmayein eparinge Mexdy RecHOIl NOOCInLA-

xotl U gymycoseim copusotmon. Houeennwe paspessi: 1 - oxone Kuposepadcxozo medennasunviozo komGunama (K-1); 2 - 8epIIHA 20pbl

bomvwoti Cymyx (BC-1) 3 - axono dep. Lonvwune Tnnatau (1],
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OcobeHHOCTh TeOXMMMUECKON CUTyalluM, KO-
TOpasg CKAA[blBaeTCsl B paioHe Bucumckoro sarno-
BelHHKa -— 5TO 3arpA3HeHye TAXKeNbIMM MeTaslna-
MM Ha QoHe BHNAflcHUM KaK CCPHHCTOTO aHIMAPUIA
{or KMK), Tak u xanbumiicogepxanieit nsinu (ot Bep-
xueTaruasckoit FPIC). B cpasm ¢ oTuM GopMUPYIOT-
€ YYacTKM MOUBEHHOTO TIOKPORA KaK ¢ HM3KOM, TaK

3nacT IpedloCel/IKY IAH UX HOBMINCHHOTO TI0CTY-
JICHUA B OPTaHW3M KUBOTHLIX, OGMT’AI{)II[VIX Ha 3T0
TEPPUTOPHI. CPEJ[M IV POKOTG COEKTPpa TAMXKELIX MC-
Ta/J10B, 3arpASHAKRIIKUX TIPUPORHYIO CpeJly, Mbl OCTA-
HOBHIMUCE Ha CBMIIIE ¥ KaIMHHU — HaubOACE TeXHO-
(I)HHbeIX /leMeHTax, HeraTupHoe Jeficrsue KOTOPBIX
Ha OprainiM M/ICKONTUTAKINUX HIMPOKO U3BECTIO.

M € BLICOKOM KHUC/IOTHOCTBI) M, COOTBETCTBEHHO, II0)I-
BMXXHOCTBIO THXKENBIX METAJIJIOB,

CpaBHUTC/ILHBIC TAHHBIE O KOHIIEHTPAIMAX 3TUX
2JIEMEHTOB B Opranax-Jlefno ocobedl pelked MOMCBKM
M3 OTHOCUTENBHO «49MCThIX» ((POHOBBIX) YYACTKOB,
YAATEeHHBIX HA 3HAUMTENbHbIE PACCTOALUS OT jIOKANb-
HEIX MCTOUHMKOB TeXHOTeHHOIO 3arpA3HeHMs, IIpel-
cTaB/eHsl B Tabnuie 8.

JemoHNpoBaHNe TAXKENLIX MECTAVIOB B OPTaHU3Me
MeNMKHX MIeKONUTAKLIMX

Bricokoe cofiepkaHme TAXKeNbIX META/IOB B HOY-

Be M IOJICTH/Ke B pajtoHe ropol bonwioit CyTyk co-

Tabnuia 8

KoHueHTpamma (MKr/T cyXoii Macchl) KaZMMA M CBHHI[A B OYKAX, IeUeHU M CKelleTe HeMOIOBO3PelbIX
NpuGBLILIX 0COGEi phIKeil NONeBKH, OTIOBISHHBIX Ha (DOHOBEIX TEPPHTOPUAX

AHanuaupyemeli cyGerpar
WUccnepoBaHHan TeppuTtopusa Py Yo WUCTOURMK MHpOpMaLn
Moukn leyeHb [ Ckener
Kagmun
Cpenwua Ypan, (okp. CYM3a, 3.120.3 1.2£0.7 1.110.1 Myxadesa, 1996
20 kM oT MedennaemneHero kembunara)
Cpennunit Ypan (nep. Lnraeso, . 2.1:0.6 - - cobcTBEHHBIE AaHHbiE
90 KM 0T NPOMBILLNEHHBLIX NPEONPUATIA)
Cpearuin Ypan (Bucumckinia 3anceefiHuk, ropa Manein 32 0.4 _ fykesHosa, 1990
Cytyk, 20 KM OT MefennaBunLHoro KoMEuHarta)
CepepHan WseunA {(Vindeln, 90 km oT npeanpraTA 0.7 _ _ Leffler, Nyholm, 1996
LBETHOW MeTannyprium}
HOxHan Weeunn (UeHTpantHas W oxHan CkaHuA) 0.5-1.6 0.1-0.7 - Nyholm, Runling, ~201
DuHnskgna (okpecTHooTn osep Espoo v Hauklampi) 1.2-1.4 0.4-0.5 - Nuorteva, 1990
Benukobputanma (Yanec) 0.3+0.1 0.1+0.03 0.3201 Milten, Cook, Johnson, 2003
Monbwa {benoeexckan nyia) 3.0+:06 0.601 0.5+0.04 | Sawicka-Kapustaetal,, 1987
Nonswa {BenoBexckan NyLg) 3.2z0.3 1.420.2 0.9+01 Sawicka-Kapustaetal, 1990
CBUHeL
Cpenit Ypan, (okp. CYM3a, 20 kn - 22403 17.243.0 Myxadcea, 1996
T MEIENNABHNLHOIC KOMOWHATA)
CeBepH:ﬁR Lseums {Vindeln, 0 kM oT NpegnpuaTMa 05 _ _ Leffler, Nyholm, 1996
LBETHOWM MeTannypriam)
KOxHan Leeuwa (LeHTpanbHan W xHas CKaHwA) 02-2.7 0.1-0.6 - Nyholm, Runling, 2001
BenukobputaHus (Yansc) 3.240.8 0.6x0.1 0.3x0.1 Milton, Cook, johnson, 2003
MNonbwa (benceexckan nywa) 12.3x1.8 3.9:0.2 14.0+0.6 | Sawicka-Kapustaetal,, 1987
Monbuia (Benceexckas nyuwa) 16.5-40.0 3.7+1.0 85-35.3 |Sawicka-Kapustaetal., 1990
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Xopollfo U3BecTHO, UTO KOHLEHTPALMMK CBUIIA
1 KaJiMM B IeTOHUPYIOUIMX OPTraHax CH/bLIO 3aBUCAT
OT BO3PacTa XKMUBOTIEIX, @ TAKXKE HX 110/1a M (HPU3MONIO-
THYECKOI0 COCTOAHMA. B OonblrnHcTBe padoT nudop-
MalUs [0 YPOBHSIM HAKOIUICHUA THMKEIBIX METAJNOB
IVIA pbixel MO/IeBKM HpUBeReHA TONLKC Ui HEIOo-
JOBO3PEILIX CceroleTok. llosaToMy nng cpaBHeHMA
coGcTReHHbIe laHHEIE (TAabA. 8 1 9), TaKxXKe [puBelie-
HHI 711 3BephKOB 2TOH QyHKIHMOHANMBHO- BO3PACTHOM

rpyiuinl. B GONbIMMICTBE IUTUPYEMBIX paboT aHa/Iu-
supyemast biOopKa coctan/iseT 10-15 oKaeMIDIAPOB.
CoGcTBeHHbIC JaH Hble OCHOBAHDE HA pes3ynbTaTax (o-
€€ MIOTOUMCICHHDBIX WHEMBUNYANBHEIX AHAIKMIOB:
B paitone Bucumckoro sanoBenHMka (HpobHAA [1710-
wajis BC-3) B 3aBMCUMOCTH OT aHA/TM3UPYEMOTO Op-
raHa sbibopka BK/IOYana 25-43 3K3., B OKpPeCTHOCTAX
CYM3a — or 15-30 (1sg MMUIAKTHOHI 30HE) 10 85—
190 (mna hoHOBOTO yuacTka).

Tabmuua ©

KoHlentpauns (MKr/r cyxoit Macch) KaIMiA Y1 CBHHIA B HOYKAX, II€YEHH M CKETETE HEMOMOBOIPETbIX
HPpUOLIIBIX 0CO6 €il phIXKel MONEBKH, OTIOBNEHHbIX HA TEPPUTOPHAX, MPUIETaIOIMX K MeTaL1yPTHIeCKHM
M TOPHOROGHIBAIOIINM NPeXEPIETHAM

AHanu3upyeMbiid cybcTpar

WccneposaHHan TeppUTopUs UcTounmnk Hpopmaumn

A ppuTop Moukn | TMeuens | Ckener bopmaLy

Kagmuin
Cpearuit Ypan, (okp. CYM3a, 1-2 ku 226+38 | 101215 1.6:0.4 Myxauesa, 1996
0T MefennaBnNbHCro KomMBUHaTa )
Cpeauit Ypan, (oxp. CYM3a, 4-6 ku 222418 | 125:08 | 14402 Myxavesa, 1996
oT MEeAeNNaBUALHOMO KOMBWHaTA )
Cpenkii Ypan (BucuMckait 3anosednik, ropa Boneu,oi 28.1x09 1.5+0.3 1.710.2 coBCTBEHHbIE NaHHbIE
CyTyk, 18 KM OT MeaennasuneHoro koMBuHara)
CesepH?ﬂ Leeums (Burcn, 4 KM of NpeanpuaTia . _ Leffler, Nyholm, 1996
URETHOM MeTannyprin )
BenwxoSpr?Hwn {3anagHbii Yanec, OblBWMA pyaHMK, 19406 034001 06402 Milton, Cook, Johnson,
noteizaBlIWiA Ph-conepxawyw pyay) 2003
Monelwa {okp. KpakoBa, 8 10 KM 0T METANNYPrubeckoro 4006 19105 0.6<0 1 Sawicka-Kapusta et al.,
kombuHaTa) 1987
Monbwa (BepxHaa Cuneams) 29.6x7.7 12.8£256 0.2+0.02 Sawicka-:(gag;sta etal.,
CeBuuey,
CpeamA Ypan, (okp. CYM3a, 1-2 km 54107 | 5354156 Myxauesa, 1996
0T MEeENNABMNLHOO KoMBiuHaTa)
Cpenkui Ypay, {oxp. CYM3a, 4-6 k 3504 37142 Myxauesa, 1996
OT M&A2NNABKNLHOTO KOMBMHATA)
Cpearuin Ypan (Buoumcoki 3anosegHvk, ropa Gonetwomn 17402 26 042 4 COBCTBEHHBIE faHHbIE
Cytyk, 18 kM ©T MeaennaBuneHoro kombunata}
CeEepH:aﬂ LWeeuma (Buron, 4 KM oT NpegnpuaTia _ _ Leffler, Nyholm, 1996
LBETHOH MeTannyprum)
Benwxo6pm?r-|v1n (3anagHwi Yanse, Obislmin pyaHuk, 161437 80408 2034131 Milton, Cook, Johnson,
nobbigaslini Ph-conepxallyio pyay) 2003
Nonewa {(okp. Kpakoea, B 10 KM 0T METaNAypruyeckoro 17 724 4 8845 0 14 345 0 Sawicka-Kapusta et al ,
KoMbuHaTa) 1887
Sawicka-Kapusta et al.,

Nonbwa (BepxHaa Cunesuna) 20.7%5.0 11.5+1.3 25.6+3.6 1990

16-1130
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Ha ocHosaHWM mpelcTaBlIeHHbIX MaTepyaron
MOYHO 3aKJIIOUHTD, 4TO 3HAYEHUA, 3aperUCcTpUpPOBaH-
HblC ¥ 3BepPLKOB Ha (POHOBBIX TCPpUTOpUAIX CpeliHero
Ypana (B Tom uucrIe, B paifone ropst Manwiiz CyTyk),
CpaBHMMBI CO 3HaueHusAMu QHoHOBHIX yyacTkos Boc-
Tounoi Eepons (BeoBexckasn myia), npuieraimx
K TeppUTOPUAM ¢ WUHTEHCMBHLIM pa3BUTHUCM MpO-
MBIIIIEHHOCTH, HO BEIe, yeM B CesepHoit EBpore.

KoHnenipaliuu TOKCHKaNTOB B JIEIIOHUPYROIIMAX
Opramax phiKeit 1onepkn ¢ iwionans bC-3 Bucumcko-
ro samosenHuka 8 1.5-3.9 pasza npespnnaloT 3HAUCHNA
perroniaiboro dhona u npubImKaTea K yPOBHAM,
3aperucTPUpPOBAHHLIM AIPYIMMH aBTOPAMM JULA MHIYC-

80 1
70
60 -
50 -
40 -
30 A
20 -

MK/

10

TpManbibIX paitonos Esponet (Tabn. 9). B uenom, seny-
YUHBI HAKOTUIHMA CBMHIA M KafiMus Ha miotlaau HC-
3 MOYKHO OXapaKTepu30BaTh Kak cpefue (GydepHbie)
3HaueHus, KOTOpble OOLIMICG OTMEYRIOTCA Y 3BEphb-
KOB, HACE/SIONIMX TEPPUTOPHM Ha yianenuu 5-15xM
OT MOIIHBIX UCTOUHUKOR 3aIPASHEHMS.

TocKONbKY B HalleM PacropsXeHuu ObU1a Bbl-
GopKa HKUBOTHHIX, TPUHAIEKAWMX K PasHHIM QyHK-
LIMOHAJILHO-BO3PACTHLIM FPYIHAaM ¥ ROOBITHIX B Tedc-
Hue Beero fecciiexkioro lepuona (¢ Mas 1o okTaGps),
MBI PACCMOTPEIM BPEeMEHHYI0 33 BUCUMOCTD HaKOIIIe-
HUA TOKCHMKAHTOR B Opraiysme {Ha npumepe KajiMmus
B LIOUKAX M cBMINA B cKereTe) (puc. 5).

|

JIETO OCCHE

80
70
60 1
50
40 -
30 1
20 4
10 -

L

MET/T

o)

JHMa

L’//A

BECHA
Ceson

neTo OCECHEB

JIETO OCCHb

3uMa

T T T 1

BecHa
Ceson

IeTO QCeHb

Puc. 5. Usmenenue koHueRmpayit (CPeoHAS, 8epImuKanuible AUHUN — MURUMATLHBIE U MAK(IMATLHBIC 3Havenus) (mKe/z) KAOMuA 6 nov-

kax (A) u ceurtga 8 Kocnax (5) ocobeli puixedl nonesx il 8 INEHERNE HUIHOHNOIO LKA (Bucumckuli sanosedsik, npobhas mnotgade 5C-3,

2004 2.). Cacinavie KPys#Ky — CEZOAEINKU, THEMIIBIE KDYHKIL — nepe3umosasitie orodu.

Ha npotskeliny )KU3HEHHOT'O IMK/Ia YPOBIK Ha-
KOIINEHHS KajMMA B ITOYKAX CYWECTBCHUO BO3pac-
TatT. Tak, Y MOMOMLIX Heno/lOBO3peNLIX 3BEPLKOB
(B Bo3pacte 1-3 Mecsies) KOHLEHTPAUUA B CPCIHEM
cocTap1Ana 4.1 MKI/T CyXoit Maccel, K oKTa6pio (4.5~
5.5 MecAUNBle HHMEBOTHLIC) KOHIEHTPALKA yBeAUUN-
pajach 10 12.2 MKr/v (puc. 5 A).

MaBecTHO, 9TO HETIOMOBO3PCNbIe KUBOTIIBIC CO-
CTaBRMAT Hauboee YCTONYMBYIO YacTh MONy1aumny,
UX OCHOBHad «pHYHUKIWA» — ¢ HAUMEHbUIMMU TIoTe-

PAMM IICPEKUTH HeGMaronpusTiisie nepuossl (B ToM
upcne, 3UMOBKY). VIHTCHCHMBHOCTH MeTalonmsMa
y 3BCPBKOB STOM IPYNIBI HMXKeE [0 CPABHEHMIO € pas-
MEOXKAKTAMMCT AKUBOTHEIMYU JIBYX IPYTHX (PYHKIIH-
oHanbHo-Bo3pacTHeX rpynn (Onenes, 1989). Kpome
TOTO, B 3UMHHI HCPHMON [IPOMCXOMAT CYIICCTBRIHHBIE
WaMenellMs Kak B KOPMOBOM CHEKTpe, TaK W B jUl#-
Te/ILHOCTY HENOCPeICTBEIHOTO KOHTAKTA X XUBOTHBIX
¢ MOAMIOTAHTOM (33 CHeT He3HAYWTENLHOTO BpeMe-
HY OpeGLIBAHUA TIOIEBOK 11 TIOBEPXHOCTH CHEKHO-
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ro mnokposa). [loaToMy JIOTMYHO [PeANOIOKUTE,
4TO B TEUCHME 3MMOBKH, ¢ OFTHOM CTOPOHbI, TEMIIH
HAKOITEHHA TOKCUMKAHTOB CHMMKAIOTCH, ¢ JIPYroM —
M3 HacelmeHMd SHUMUHHPYIOTCH «IIOPAXKEHHBIE» 0CO-
0¥ ¢ NOBLIIEHHLIM COepKaHMeM TOKCUKAHTOB B Op-
ranusMe, KocpenHo o6 3ToM CBMAETeNLCTRYET TOT
dakT, 4T0 KOHLEHTpaUuM B OKTAGpe Y 3BEpbKOB,
«YXOPAWMX» B 3uMYy, O/IM3KH K 00HAPYKECHHEIM Y Ye-
TElHO Nepe3suMOoBaBlitnX ocobelf B anpesie-Mae.
BecHoil HauMHaeTCAd MHTEHCUBHLIA POCT 3Beph-
KOB, OHM B KOPOTKME CPOKHM JOCTMraT pasMepos
B3POC/BIX KMBOTHHIX M HPAKTHUECKU BCe NIPHUCTYTIA-

0T K PasSMHOXCHMIO. YpoBeHb MCTaboMM3Ma Y TAKUX
ocofeit CYLIeCTBEHHO BO3pacTaet, COOTBETCTBCHHO,
yBeNMUMBaALTCA [I0TpebIeHNe KOpMa U HOCTYIUIeHne
¢ HUM TOKCMKAHTOB. Be 5To oTpaxaeTca Ha KOHILeHT -
PalMAX KaAMMS B [IOYKaX: OT BeCHBI K OCelM OHa BO3-
pacTaeT B cpenHeM B 3.5 pasa (¢ 12.7 1o 44.0 MKr/T cy-
XOro Beca). Y OTAeNbHLIX, Haubosee cTaphix ocoledt
{B Bo3pacTe 520-580 nHeH) ypoOBHM HAKOIUIEHUA AG-
CTHUTAIOT OUeHb BRICOKMX 3HaUeHUH (64.1-69.5 MKI/T),
KOTOPbIE IIPCBLINANIT CpellHNe Be/IMUMHB] Y 1IePesn-
MOBaBIIMX PBIKHMX MIO/IEBOK U3 UMTIRKTHOM 30HLI BO3-
ne CYM3a (puc. 6).

D m X

o n :

i B E
HMIIaKT 6ydep q)OHv .B.Cy-ryx

o ;

30 % /

20 A / / ) T
MMITAKT 6ydep dor B. Cytyx

Puc. 6. Konneronpayuu (cpednee + ouong cpedrieso} xadmus (Mxz/z) 8 RoHKax HENOT0B03PETbIX nputpinvix (A) u nepesumosasiuux (b)

ocotiedi poiweti noaesxu npobrbx naowadeit oxone CYM3a (miemmve tnontuxu) 1 npobinoit nrowadu EC-3 (ceemnstdi cnonbux).

JIMHaMMKE HAKON/EHUA CBUMHLA B CKeTeTe PEIKMX
I:07EBOK B 1{€/IOM CXOfiHA C TeHAEHIiUAMM, OlIMCAHHEI-
MU IVIA KaiMMA. MakcrManbHble KOHL eHTpal iy 3ape-
TUCTPUPOBAHDL! ¥ Nepe3aMMCBaBLInX ocobeit (36.842.5
MKT/T), MMHUMANBHBC — Y HENOTOBO3PEIbIX [1PH-
ObI/ibIX 3BepbKOB (26.0%2.4 MKr/r). Ha nporsikeHuu
KM3HEHHOIO MK/Aa Hab/IIo[aeTca NOCTeNeHHOe [104-
TH JIBYKPaTHOE YBejIMUYeHUE KOHIleHTpanuM (puc. 5
b). B rpynne HenomoBo3pe/IbIX CerOeTOK B Teuerue
JIeTHE-OCEHHEro IepHOofia MHTeHCHBHOTO HAKOIVIEH ST
CBMHIA He oTMevaeTcs (25.8-26.6 MKI/r), 3a BpeMs

3UMOBKH CollepxaHVe 3/ICMeHTA B CKENETe BO3pacraer
16*

npumMepo Ha 20 %, a K OCeHM YBeIMUMBAETCA elle Ha
40 %, moCTUIas KOHIEHTpauum 46.0 MKI/T y Haubonee
CTaphixX 3BepbKOB (B BO3pacTe 16 MecsIlICB ¥ cTapiie).
HekoTtopoe cHMMKeHME KOHLEHTpPAIlUM CBMHIEA Y He-
pesMMOBaBLINX 0coGeil B JICTHMI IepHOJ, BCPOAT-
Ho, 00YC/TIOBNIEHO Majfioit BEIGOPKOH MUBOTHEIX 3TOM
TPYIIIBL, IPEIACTABACHHON B aHalu3e.

Bo3sMoKHBIe TOKCHYeCKHe 3¢rexTh
Conepskanune CBMHLA B OKPYXKaIoLIEif cpefie lieBe-
NMKO, OAHAKO, BC/ICTRUE er0 MHTEHCUBHOI'C UCTION b-
30BaHMA B IPOMBILIICHHOCTH OH HONYYM/I LIMPOKOC
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pacrmpocTpatelie B GOpMe PadIMyIbiX cOeMHEeH M.
Ha ceromusAImHAuil geHb CBMiel] OTHOCHTCS K TpYIIIe
HauGornee pacnpoCcTPAaHEHHBIX ¥ TOKCUYHLIX TSHKETBIX
metannos (Singhal et al,, 1987; Cabridenic et al., 1994).
Kanmuit B npupone B cs0D0HOM BUIE He BCTpeydeT-
cA u He o6pasyeT creluuieckux pyn, ero rony4a-
10T KAK COTIYTCTBYHOIIMI TPONYKT NPH OTMCTKE LIMH-
Ka u Meny (Mockanes, 1985; Epos, IleTiena, 1989).
QcCHOBHO TYTH TOCTYNAEHMS B OPraHMsM Kaj-
MU — ¢ TTHIeH, CBMHIE — KaK Uepes >KenygouHOo-
KWIIeUHHI TPAKT, Tak M pecnuparopno. Hecmotps
11a TO, 4To He Oonee 10 % TOKCHMKANTOR, MOCTYIIMBIINX
B OPTaHU3M M/ICKOTIMTAKIINX ¢ KOPMOM copOupyeT-
sl yepes Welyloulo-KHIeUILIA TPakT 1 OKONO 40%
CBWHILA, TIONABLIErQ B JIETKUE NICPEX0/UT B KPOBRAHOE
pYCIo, ApY UTUTeNILHON 3KCTIO3UIIUM HabJromanTcH
3HaYUTENbHLIE HeraTUBHbIC U3MEeHEHMA B OpPTaHU3Me
miexonuTapomux (Mockanes, 1985; Epios, Tnerie-
Ba, 1989; Piotrowski, Coleman, 1980; Piscator, 1985
Zakrzewska, 1988; Talmage et al., 1990 u ap.).
CorlacHo  TUTepaTYpHbBIM JIAHHEIM  Hapnboree
YYBCTBUTE/IBHBIA OPraH MO OTHOIIEUHIO K XPOHUYCC-
KOMY JeHCTBHIO KaJIMMs — 3TO 1IOUKH, B KOTOPLIX MH-
Kopropupyetcs 7o 30% o/ieMeHTa, LUPUCYTCTBYIOLLe-
ro B oprauuame (Mueller, 1993). HauGonee pannuc
3¢eKTH HerarnBHOIO ACHCTBUA STOTO TOKCHKAHTA
Ha TIOUKM GhUIY 3aPerUCTPUPOBAHBT Y 0co0el phixkedt
[IOJICBKM, HACCMAIOIIMX TEeXHOTEHHO 3arpsiHCHHRBIE
MeCTOOOMTAHMA B 4 KM OT 3aBOIa IO BHIIIABKE [O-
IUMeTaIMYECKUX py/l Ha cesepe IBeuun: mpu KoH-
HelTpalMy 9/leMenTa B TIOUKax oT 4 MKT/T M BbllLe
Y 3BEpLKOB OOHAPYXKUBANACH TOMUYPUS, IIOBBIIIET-
Has LIPOTEMHYPHA, @ TAKXKe HApPYHIeHMA MUKPOCTPYK-
TYpBl TIOYETHBX KaHalblleB (Leffler, Nyholm, 1996).
Y naBopaTopibix Kpbic Holo6HbIe 3ddeKTh 0OHAPY-
JEHB! [IpY KOHIEHTPaUMAX KaAMUA B NTOUKAX OT 10
Mxr/r n Beine (Chmieinicka et. al.,, 1989). O tucro-
MaToNOTHUeCKUX HaMeHenuAxX B rnoukax {dokanblioin
Herpanalnu poKCMManbHbIX KaHaIbLEBRIX K/JICTOK)
¥ ltevedu (BHYTPUK/ICTOYHON IpaHy/IeMe, QOKATBHOM
OTeKe reMaTolWIOB) PHRKUX [TOCBOK UPU XPOHUUEC-
KO MHTOKCUKALIMM KalIMMeM coo0IaioT W pyriue uc-
cneporateny (Nomiyama, Nomiyama, 1986; Goyer et
al., 1989; Swiergosz et al., 1998; Shore, Douben, 1994b;
Cook, Johnson, 1996; Wiostowski, Krasowska, 1999
Griffin et al., 2000), HO KpUTUYeCKUe KOHUCHTPAIIUK
KaIMUA OUEeHUBAKTCA UMK Kak 35-40 MKI/T M BBIILIC.
KamMuit paapylnaeT TaKKe eTKUe, HapymaeT MeTago-
TTH3M Ka/ThI ST, IIPHBOIIS K OCTEOMOPO3Y M OCTEOMANA-
uuy, CyurecTBeHHOE HeraTUBIloe NpAMOC {Kax noka-
3HIBAIOT PEe3y/TBTaThl TAGOPATOPHKIX HKCIIEPUMEIITOR)
BO3feficTBMe KaAMUil OKasniBAeT U Ha PelpOflyKIUI0
M/ICKOTIMTAIONTMX, BBI3BIBAS CIICHUMPUICCKHME Cenek-
THBHBIC TIOBPEXAEHUA B TECTHUKYIAX, HIMJMIUMM-
ce, HeOBYIMPYIOLINX ANYHUKAX ¥ [UTALeHTE, IIPUBOIIS
K mepOpMALMM TUIOA U CHIOHTAHHLIM adopTaM (Levin
et al., 1983; Mattison, 1983; Paksy et al, 1990 u np.).
To naunbiM | Parizek (1983) B ocHoBe NeACTBHA Kall-
MMA Ha TOHAJBl CaMUOB /c:KaT [1ATONMOTHYECKHUE M3-

MeHeHWs SH7I0TENUA COCYOR B CEMENMKAX M paspy-
IIeHWE CEPMATOTEHHOTO SNUTENUA. TIpU CYTOUHOM
NOCTYIUIEHUH DTOTO JleMenTa B lose 0.15 MKe/T Mac-
Chbl Te&/la B CEMEIHHMKAX TPHI3YHOB HabnofanTes re-
Mopparuueckue Hekposbl Tkaseir (Nolan, Scaikh,
1986). JIpyruMH aBTopaAME TIOKA3aHO, 9T0 KamMHui
BEISHIBAET BACKY/IAPHYI® HeCTPYKIKIO CECMEHHHKOB
(Sugawara et al,, 1989; Chubb, 1992), a Takxke MoxeT
NPUBOAKTH K YMEHBIICHUIO UAMETPa CeMEHIbIX Ka-
nansles (Corpas, Antonio, 1998).

HaubGonee pamiive >hpexTsl Bpeftioro AeHCTBIA
CBMIIA HA OPraHU3M M/CKOITMTRIONUX obnapyxusa-
OTCA B TeX CUCTeMaX, Opranax M TKaisx, KoTtopsice al-
COpGUPYIOT DIIEMCHT TIPM €TO TIOCTYIUIEHUU BHYTPD.
B mepsyr ouepeAb, OTMCUAIOTCH TApYIleHHs B CUC-
TeMe KPOBM M JIcreHepaTUBHbe USMEHEHNA B CIU3NUC-
TO TOHKOI'O KMIIeYHUKA, JIajlec TIOPaskKaTCs HePBHAs
u pempojiykTneras cucteMsr (Shore, Douben, 1994a).
Xpoiinucckoe [OCTYIICHHE CBUINIA Y caMLOB LIPUBO-
AT K HApyUTeHUAM CIIEPMATOTCHE33, CHIDKeHUIO (yH-
KUK KAeTox Jefimura, JincyHKIMN CeMABBIBOAALIMX
kauanplep (Saxena, 1988; McGregor, Mason, 1990).
HelicTeMe CBHHIlA Ha TCLEPATUBIYID CUCTEMY CAMOK
TIPUBOJIUT K HAPYIICHMAM 9CTPANBHOTO IUK/IY, & TaK-
Ke DIYOOKUM JIeTRHCPATYBILIM M3MCHEHUAM B thon-
nuKyaspHoM anmapare (TapaGaesa, 1960). [Ipeonone-
pad IUTaleHTapHbBIH fapbep, CBWHEL MOXKeT MPUBOIHTE
K e opMaimm 11071a u coHTaHlBIM abopraM. [To fan-
1M W, C. Ma ¢ coasTopamu (1989, 1996) KpUTHUCCKHE
YPOBHU CBMHLA B TKAH/X, BLI3BIBABLINE KITMHMYECKUE
NPOABACIIMA COCTAB/MLUIM YIS NOMCK 0T 15-25 MK/ T,
JUAA TTeuenu oT 5-10 MKT/r cyXo# maccul. JInurensHoe
NOCTYIICHUE TOKCHKAHTOB B OPrdHU3M HA APOTAKe-
HMM TIOCTHATA/IBIIOTO TIEepUONA PasBUTHA IPUBOIUT
K CHWKEHMEO TCMIIOB pOCTa OPralusmMa, HapylueHam
PAsBUTHA MOJOAHAKS, & TAKXKE K YBeNMUCHUIO CMep-
THOCTHM KHMBOTHBRIX. Tak, HallpuMep, B SKCIEpUMeHTe
Ha PHIKUX TIOMTeBKaX Obijio OKA3aito, 'ITO B TPYIIE, 110~
JIy4aBlIcH KopM ¢ BHICOKMM COflepKaiineM CBMIILA 3a-
MEJUISUICSL POCT MOJOAHSKA, USMEIIA/IUCH TIPOTIOPIMK
Tena (Gonbluas roNoBa/MaleHbKOe TY/IOBALIE), LIOBLI-
Juasach rubennb neternliueir (41.2%) B epsrie 15 qHeR
suanu (Zakrzewska, 1988).

[pu Hanuuuu B paluole XUBOTHBIX OJLOBpE-
MEHIO HECKONBKHX TOKCMKAHTOR CACOYET YUUTHIBATL
BO3MOXKHOE coUeTannoe JelcTBUE, O UCM CBUIICTE/Nb-
CTBYIOT OKCIICpUMeNTANbHbIC Aantble. Tak, HarpuMep,
smbpuoTokcndeckuit apdekT kanmua (IIpH exeaHes-
HOM BUHYTPMAKETYIOUHOM BBEJIEHUM KPbICam B J103aX
7.5—15.0 MKT/T MAacChI TeJia) NpH JICIIONHUTEALHOM 110C-
TYTUIEIIMHM B OPTAHW3M KMUBOTHBIX CBMHIA C THTheBOM
BOJIOiL B TeueHue Beero Tiepronia GepeMetHocTy (B lose
0.3 mr/n) ysenuamics pasoe (Kasaukos u ap., 1989).

TlonpoGyem JuIsi PaccMaTpHBaeMoi BLIGOPKU
¢ wiowanku bC-3 oueHUTh YCIOBHY NOM0 «[IOPd-
KeHHBIX» 3BEPHKOB BC/IEACTBME MOBBIUICHHOTO Ha-
KOIFIeHMs TOKCUKAHTOR. [/ 5TOr0 MCNOIb3yeM JIH-
TepaTyplible AalHble O KPUTHUCCKUX KOHIeHTPalusiX
KaJMUA TUIH MLIEBUIHBIX TPHI3YHOB, Ecay NpuHATE
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B KQueCTBe TAKOrO «II0TPaHWUHOTO» YPOBHA KOHLEHT-
PaIuIo B IoYKax, paBHyIo 4 MKr/ T eyxolt Macch (Leftler,
Nyholm, 1996), To ROMst «[TOPAMKEHHBIX» 3BCPLKOB CO-
crappaet oxono 80 % ot Beelt satbopku. Eciiv nposec-
TH rpanully Ha yposre 10 Mkr/T (Chmielnicka et. al.,
1989), To jonsa «nopaxeHHbIX» ocobelt pasna 35%.
Hakonet, flaske ¢c/i paccMaTpuBaTh B KaueCTBE Kpu-
TUYECKOHA KOHIEHTPAIII0 KaAMMS B [IOYKAX HA YPOB-
He 35 Mxr/r (Nomiyama, Nomiyama, 1986; Gover ct
al., 1989), «mopaskenHasg» 1acTh aHATUIAPYEMON Bbl-
BOPKH COCTABAAET OKO/O 3 %,

B nureparype Ham He YA@/10Ch HAWTHM JaHHBIX
0 KPUTHUECKUX YPOBISIX CBUHIIA B CKe/leTe JUIA PhIXKeN
itomeRku. Jns cpaRHeHMA MBI UCTIONB3OBANM cobc-
TEeHHHBIe jannble (Myxadena, Beaenn, 1995 Myxaue-
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Ba, 1996) [0 HAKOMIEHMIO 3TOrO 97leMeHTa ¥ ocobel
PLEKCH ITOMEBKY, HACCTAIIMX YUACTKM € PA3HOM CTe-
LeHBI0 XMMMYECKOTO 3ArpA3lEHHA B OKPECTHOCTAX
KPYIIHOre Mefel/IaBu/ibHOTO KoMOwHata (CYM3).
KonuenTpauus CBIHIE B CKeleTe 3BEPhKOB BCEX BO3-
PacTHBIX TPy, KOOBITEIX HA TEPPUTOPUM TUTOLA KM
BC-3, npeeninaeT cpeanue GoHOBEIE 3HAYCHNS pPAiO-
Ha CYM3a (11.9-17.2 MKI/T) y 100% 1iepesuMoBan-
X 1 Gonee yeM y 80 % mpuGLITHIX ocobeit (puc. 7).
Oxono 10% nepesumMopaBiiux ocobeit u 16 % cero-
71€TOK MMEKT YPOBHU, NPEBLILIAKIIUE CpeflHue «0y-
deprble» 3naveHns paitona CYM3a (37.1-61.5 mkr/r
114 NpUOLIILIX M Hepe3uMOBaBIINX 0cofielt cOOTBeTC-
TBEHHO), 33pErUCTPUPOBAHHbIE ¥ 3BEPhKOB, HOGLITHIX
Ha yflazieHnu 4-6 KM 0T UCTOUHMKA 3IMUCCHM.
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Gon B. Cytyx

YgacTok HecneqoBaHHi

Puc. 7. Konnenmpaiuu (cpednee + ownibra cpedneeo) caunna (mxe/z} & creneme Henonoeospensix npuoutsix (A}
u nepeaumosastiux (B) ocoleit puieli nonesxu npotineix nrowgadert oxono CYM3a (memrwie cmontuu)

u npobuoii nrowadu BC-3 Cymykcrozo yuacmxa (ceenuriii Crnomou),

TakuM oOpazoM, 0cobu peixKeil NONTEBKU, HACEIS -
onue CKJIOHLI ropbl bonbuoit CYTyK, UMEKT [MOBBI-
IT€HHEBIC KOHIEeHTPa i KaAMUA M CBHHIA B OpraHax
MX IIpeMMYLIeCTBeHHOIo AeflonupoBanud. Cpapiu-
Te/IbHBIM aHAMHM3 YPOBHeH HakOIDieHMs HM3YYeHHLIX
IEMEHTOB ¢ TAHHBIMM 10 APYTUM TEPPUTOPUSIM 1103-
BOJTACT OXapaKTepHU30BaTh X Kak OydiepHhie 3Haue-
HHMA — IPOMEXYTOUHDBIE MEXKAY GOHOBLIMU ¥ UMTTAK-
THRIMU. [IpH Takux ypoBHAX Y SHAUMTE/IBLECH TacTH

HaCe/eHUs MeTKMX MICKOTIMTAKONIMX BEpOsSTHO Ha M-
ume 3hHeKTOB TOKCHUECKOTO MOpaXKeH A,

SAK/IICYEHUE

Ha ocHose momy4eHHBIX pe3yabTaTOB MOYKHO 3a-
K/IIOYHTh, 4TO Tepputopusa Bucnmckoro sanosennm-
Ka [0 yPOBHAM XUMMUCCKOTO 3arPASHEeHUA 04YeHb He-
OjHOpORHa, B cHAY ¢/I0XKHON oporpaduy MeCTHOCTH,
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ropHble BeplUMHEI, TlepeXBaTbBaloIiMe aTMOChepHble
OCALIKH, TIepepacilp ee/IAI0T JIOKaTbHbIe U PerMoHab-
HEIe BEIMAJeHHA M (GOPMUPYIOT IIOBbIIIEHHBIE MOIY/IH
NOCTYIVIEHMA TIPOMBIHIIUIEHHBX NONTOTaHTOB. [lep-
Bad u Hauboree BHICOKAA BO3BBIUIEHHACTh HAa OYTH
aTMocepHOro fepeHoca NoamoTanTos ot Kupor-
pajickoro MegenjiaBwibHoro Kombunara M Bepxne-
tarmibckoit ['P3C — or1o ropa boneiolt CyTyk, rue
3aperMcTPUPOBAHEl MRKCUMa/IbHble YPOBHM XWUMM-
YeCKOTO 3arpA3HeHUsA Ha TeppUTOPMHM 3aICBe{HUKA.
Januelit BeIBO GasupyeTcA Ha IPAMBIX M3MEpPEHH-
AX COfEpXKaHus TAXKE/MBIX MeTA//IOB KaK B IPUPON-
HBIX JENOHUPYIOIWIKX cpefax (cHer, iecHas MOACTHI-
Ka), TaK M OpraHax-Ierno MelKUX MICKOTHTAIMIMX.
[ToaTOMY MBI CUMTacM ero KOPPEeKTHbIM. XapakTep
BEPTHMKA/ILHOTO pacnpefle/IeHMa TSXKCIbIX MeTannoB
B [TOYBEHHOM NpOoduie IO3BOMAST HAILKHO pMa-
rHOCTHPOBATL ATMOTEHHBLH, a He TUTOTEHHHN MYTh
NOCTYIUIeHMs srieMeliToB, CTeneHb XMMUYECKOro 3a-
TpA3HeHys B paitoHe ropel bonbmoi CyTyK MOXKeT
fnTh OXapakTepuaoBaHa Kak cpeaHasa (Oydepnas);
OHA CONOCTaBMMA ¢ BEeMMIMHAMM, KOTOpble Ha 6o-
jlee PaBHMHHBIX TEPPUTOPUAX OTMEYAIOT Ha paccTo-
AHUM 4-7 KM OT CPaBHMMBIX Ii0 00bEMaM BHIGPOCOB
TIPOMBIIUIEHHBIX NPefANpUATHIL M 1IPH KOTOPHIX pe-
TUCTPUPYIOT 3PpQeKTl TOKCMYECKOro MOpaXKeHus
Y 3HAUMTENBLHON YaCTH HACENeHMA METKUX MJIEKONHU-
TaloWKX. YPOBeHbE XMMUUCCKOTO 3aIPASHEHM IPYTHX
YUacTKOB 3aroBelHMKa, HaxomAmuxca Jmbo sHauu-
TEe/IbHO Nafbliie OT MCTOYHUKOB BRIOPOCOB (3amajHas
JacTh 3allOBEIHMKA B paioHe fep. bonpiiue lanau-
KH), 1460 B TeHH TOPHBHIX BepUIMH (CKJIOHE rop Ma-
noiit CyTyk v JInnorerit CyTyK, MoiMa peku MeiBex-
Ka) MOXKeT OhITh OXapaKTEpH30BaH KaK (POHOBBIM.
[onyueHHbIe 1aMM Pe3y/LTaTHl 3ACTAB/IIOT BHE-
CTH CYIIECTBEHHBIC KOPPEKTHUBDI B UCTOPUIO USYHEHNA
MENKMX MIEKOIMTAOIUX BucHMCKOTO 3aloBenHu-
Ka. MccneoraHusA, KOTOpLIC B pa3ubl¢ TOAB TiPOBC-
annu B paitode ropsl boabmoit Cyryk K. M. bBepaio-
ruH, I0. A. Jasuimosa, M. A. Kinasaces, E. B. Muxeepa
— 370 padoThl B 06MaCTH S9KOMOTHYECKON TOKCUKONO-
THH, JaXKe eC/1M CaMM aBTOPLl U He MHTeppeTUpoBa-
JIM TIONy4eHHBIE PE3YNLTAThl TaKuM 06PasoM.
ChenaHtble HAaMM BBIBOJGI OTHIOAb He YMAISOT
3HAYMMOCTH BHCHMCKOTO 3anoBe[lHMKA, CO3TAHHOTO
C 1e/lbl COXPAHEHUA ¥ MAYUeHMA NIPUPOIHOTC KOM-
IeKca CpelHeypanbcKoli ropHoi Taitru. Tepputo-
pusl 3alOBeHMKA ¢ MAcCHBaMM NepBoOBITHBIX MHX-
TOBO-@A0BLIX JIECOB, YIIENEBIINX OT PyOGOK U MOXKApoB
B TeueHye MOUTH TPEXCOTIETHeI0 OCBOCHMA pano-
Ha [OpHO3aBOACKOTO Ypana — 3TO, BHe COMHCHUH,
YHUKaAbHBIH TIPUMPOJHBIA TOJIUIOH A KOMILIRKC-
HEIX uccnefosaduit Guors. Hanuune Grusko pacno-
JIOKEHHBIX [UTMTE/bHO MeHCTBYIOU[MX IIPOMBIIICH-
HBIX TPEMAPUATHA W COCENICTBO Ha OTHOCHTE/bIIO
HEBGOMBIION TEPPUTOPHUM 3aTI0BETHIKA KaK (POHOBBIX,
TaK M 3arpa3HEHHBIX YYacTKOB, IO3BOIACT Bbl'Wie-
HATH B «padpmuMpOBaHHOM» Bujle 5ddexrsl ToKCH-
YeCKO HATPY3KM, MCKIIOUAs Apyrie aHTpOoItoreHHne

BO3flelicTEMA (peKpealnio, pyOKM /eca, BHINAC CKO-
Ta ¥ fip.). D10 npuAzer BUCKMCKOMY 3allOBeHUKY
ene COABITYIO POb — YHUKAILHOTO 9KOTOKCUKOIO-
THYECKOIQ MCCNeROBATeAbCKOTO TIONTUFOHA,

ABTOpBI GMarofiapHbl aIMMHUCTPALIMK U COTPYIL-
HUKaM OT[ela OXpaHsl neca BUCUMCKOTO 3alloRed-
HMKA 33 COfleficTBME W [OEPXKKY IONeBHIX pador,
U. ®. Byprosoit u 0. d. Mapuny 3a nomols B cGope
cHeroBHIX P0G, V. A. JTutosckomy 1 O. A. Hopukopoi
3a oMol B cbope nousennnx mpod, 10. 1. Cmupho-
By 1 O. B. Jlyne 3a npo6onofroToBKY CHeTOBBIX M NOY-
BeHHHX [po0, 3. X. AXYHOBOH 3a ompejle/TcHUE TAKC-
AIBIX METAJUIOB B 0Opasiax.

Paboma 3asepuena npu noddepxxe Poccutickozo
donda dyrndamenmanvhpx uccredosanui (eparm 06—
04-48359), donda codeficmsua OMeHecmseHHod 1u-
yxe (E.JI. BopoGetisuk) u npozpammoL PAssumus 6edy-
tyux Hayumbix wixon PO (HII-5286.2006.4).
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