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IIpenynoxeHsl HOBBIE CIIOCOOBI pacyeTa (POHOBBIX
KOHIIEHTpALMii BeLIIECTB B MOBEPXHOCTHBIX BOAAX U MX
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Bogamu. [IpenMyIiecTBa JaHHBIX CIIOCOOOB IO CPaB-
HEHMIO ¢ CYIIECTBYIOIIUMM 3aKJIIOYAIOTCS B HATMYUN
TEOPETUYECKOr0 00OCHOBAHUSI, OTCYTCTBUM XECTKOM
npuBs3ku K [TIK, npocroTe pacueToB ¥ HArSITHOCTH
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Ha ocHoBe nnTepatypHbIX MaTep1asnos 1 OPUrMHaIbHbIX (PakTUHeCKX laHHbIX 0XapakTeprn30BaHbl OCODEHHOCTV XMMMYECKOro COCTaBa
6ONI0THbIX BOA 10ro-BOCTOYHOM YacTy 3anagHon Cubupwu C npuBnedeHeM CBEAEHNI M0 APYrvM 3a60104EHHbIM PErVIOHaM. BbisBrIeHb
L[ONONHNTENbHbIE AETaNM npouecca popmmpoBaHmsa coctaBa boMOTHbIX BOA B Npeaenax BepT1KabHbIX 30H HU3MHHbIX Tnos 6onoT pe-
VioHa. YCTaHoB/EHa NPAMas 3aBUCUMOCTb COAEPXKAaHMA LUENOYHO3EMENbHBIX 31EMEHTOB B TOP(AHbIX BOAAX M Topgpax.

XVMHYECKUIT cOCTaB BOJ, 3a00JI0YEHHBIX paliOHOB
(hopMupyeTcsl B TeOXMMUYECKOIl 0OCTaHOBKE, BIUSHUE
KOTOpPO# Ha 3TOT CJIOXKHBIN MPOLIECC U3y4eHO HenocTa-
TOYHO. DTO OTHOCHUTCSI, B YAaCTHOCTH, K B3aMMOCBSI3U
MEXIy KOHIIEHTpallMeil OCHOBHBIX XMMHUYECKUX 3JI-
€MEHTOB B Topdax 1 00J0THBIX Bogax. [1pyu 3ToM psiaoM
aBTOpOB [1—3] oTMeuaeTcs onpeeeHHas B3aMOCBSI3b
00JIOTHOrO MUHEPAI000Pa30BaHMS C TUIPOreOXMMIYE-
ckoit cpemoit. ITocaenHsst HEIOCTaTOYHO M3YYeHa B OC-
HOBHOM B CHMJIy CBOEH CIIOXHOCTH, OOYCJIOBJICHHOI
TPYAHOCTSIMU UCCJIENOBaHUS TPOLIECCOB ODOTAIlIEHNUS
0OJIOTHBIX BOJ, Pa3TMYHBIMU OPTaHUYECKUMHU COENUHE-
HUSIMHU T10]] BO3IECTBIEM OCTaTKOB PacTeHMIA, TOP(OB,
aTMOC(EpPHBIX OCAIKOB, II0YB, TOPHBIX TIOPOJ, TOBEPX-
HOCTHBIX ¥ TOA3eMHBIX BoA. B 3TOM OTHOLIEHWM WMH-

(hbopMaTHBHBI MaTepUabl, TOJYYEHHBIE B IOTO-BOCTOY-
Ho# yactu 3amagHoii CuOMpM, BKITIOYAIOIIMIA CaMbIil
00J1bILI0N B MUpe 3a00104€HHBIN perMoH — BactoraHbe.
Bompocsl, 3arparuBaromiye mpodiaemy (hopMUPOBAHMS
COCTaBa BOJ er0 OOJOTHBIX MACCHBOB, OCBEIIICHBI B PsIIe
nyomKanuii, mossistiomuxcs ¢ 30-x TOIOB MPOILIOro
CTONIETHSI. Y3Ke B paHHMX M3 HUX, BBITTOJHEHHBIX, B YacT-
Hoctu, A.A. bpoH3oBbIM [4], MOTYEpKMBaIAcCh TeCHast
B3aMMOCBS3b (POPMUPOBAHUS TUIIOB OOJTOT M XMMMUYE-
CKOTO COCTaBa BOJIbI, T.. TECHOE MEPEIIETEHUE 3THUX
npotieccoB. bosee feTanbHO 3T0 MOIOXEHUE OXapakTe-
pu3oBaHo B myommkauusax C.JI. HIsapuesa u ap. [5],
H.M. Pacckasosa u ap. [6] u 1p.

[TpuponHbie ycioBHUsS OOJOTHBIX PAlOHOB IOTrO-
BOCTOYHOI1 yacT 3amanHoit CuOMpu ToCTaTOYHO pa3-
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HOOOpa3HbI, MIPEXJIE BCETO, MO0 KIMMaTHIeCKUM (hak-
TopaM. CeBepHas YaCTh 3TOTO PETMOHA, OTHOCAIIIASICS
K LIEHTpaJbHBIM TeppuTopusiM 3anagHo-Cubupckoit
HU3MEHHOCTHU, XapaKTepU3yeTcsl TUIMMYHBIM TYMHUI-
HBIM KJIMMaToM (IpeobiagaHueM OCalKoB Haj McHa-
peHKeM), TUIOCKUM penbehoM M 3aMeIIEHHBIM CTO-
KoM. Monynb TOBEpXHOCTHOTO CTOKA COCTAaBIISIET
371ech mopsiaka S...6 J1/c-Km>

IOxHBIE eTo TeppuUTOPUH, MPHJIETAIONIME K 3ama-
HO-CHOMPCKON XeIe3HOMOPOKHON MAaTWCTpaid, Xa-
paKTepU3YIOTCS apuau3aliveil KimMara, yMeHbIIeHIeM
KonmyecTBa ocankoB (1o 250...300 MM B rom), pocToM
BEJIMYMHBI UCTIAPEHHUS, CHIDKEHUEM CTOKA IO IECSTHIX
JIoJiel J1/¢-KM? ¥ yBeTMdeHreM o011el MUHepaIu3aluu
rpyHTOBBIX Bof. Tak, B bapaOuHCKOV HM3MEHHOCTH
pacmpoCcTpaHeHbl COJIOHOBAThIE BOMBI; IS Heé Xapak-
TEePHBI TAKXKe HU3MHHBIE 060T0Ta, BOJA KOTOPBIX OTHO-
CUTCS K paspsiay c1aboconoHoBaThIX (10 3 r/1).

B cooTBeTCTBIM ¢ KITMMATIYECKOM 30HATEHOCTBIO B
CEeBepHBIX paiioHax BactoraHbsl pa3BUTHI OOLIMPHBIE
oJurotpocdHble, pexke — Me3oTpocdHble 0osota. st
LEHTPaIbHBIX €T0 IIoIIaAeH (BepXHUE TeYeHUS MTPaBbIX
MpUTOKOB p. Baciorana u p. MpThliia, ieBbIX IPUTOKOB
p. O0M) BecbMa XapaKTEPHBIMH SIBIISIOTCS TUITMYHBIE
JOJMHHBIE HU3WHHBIE 00JI0Ta; paclpOCTPaHEHbI 31€Ch
TaKe BEPXOBbIE Y MEPEXOHbIE OOJOTHBIE MACCUBDI.

Ha Tepputopusix, mepexomHbIX OT LEHTPaIbHBIX
paitoHOB BacioraHps K €ro 10XXHbIM OKpalHaM, BCTpe-
YaloTCs HETUIIMYHbIE HU3MHHBIE 00JI0Ta, IPUYPOYCH-
HBIE K BOJIOpa3IeNbHBIM yIaCTKaM 1 UMEIOIINE ITOHM-
KEHHbIe 3HAUYCHMs OO0Ileil MUHepanu3alMd BOABI U
pemmuuH pH 1Mo cpaBHEHMIO ¢ TUITMYHBIMU 3BTPOd-
HBIMU TOPGhSHUKAMMU.

XUMUYeCKUi cOCTaB MPUPOIHBIX BOJ PETHOHA, MO
nanHbeiM C.JI. IBapuesa u ap. [5], JI.W. MnuiieBoit u
ap. [7-9], H.M. Pacckazosa [10], xapakTepu3syeTcsi
psioM ocobeHHocTeit (Tabs. 1). Habmromaercst TecHast
B3aMMOCBSI3b BeIMIMHBI pH OOJOTHEIX BOJI C MX XUMM-
YeCKUM COCTaBOM, TIpeXIe BCETO ¢ KOHIIEHTpalueit
HCO;. B kucibix Bogax o1urorpo@HbIx 00J0T HEpe-
KO 3TOT MOH BOOOIIIE He OOHAPYXUBAETCS, U YIIEPO.

COJIEPXUTCS B HUX B BUIE PaCTBOPEHHON IBYOKUCU U
OpraHMYeCcKNX coenuHeHwil. B 00MOTHBIX Bomax pe-
IMOHAa OTMEYaeTcsl HMU3KOE CoAepXaHUe CBOOOTHOIO
Kucnopona [ 3], 3HaYMTeNbHO CHIKAIOILEe aKTUBHOCTD
a’pOOHOI MUKPOMIIOPHI, YTO CAEPKUBAET OKUCIEHHE
OpraHMYECKNX COCOVHEHUM, CIIOCOOCTBYET MX T'yMMU-
(pukamyy 1 00pa30BaHMIO IYMUHOBBHIX U (PYJIBBOBBIX
kuciaoT. [TocaenHue B MaKCMMaIbHbIX KOHIIEHTPAIMSIX
00pa3yloTcsl B BOJaX BepXOBBIX 00J10T, cCHIXast ux pH
10 3,5. MuHepanu3anust 3TUX BOJ BeCbMa HU3Kasl (He-
PelKo MepBble JeCITKYM MT/J) IIPU BHICOKOM COfiepXKa-
HUM OPTaHUYECKUX coeanHeHuit: 1o 50 u Goee Mr/mn
(bynbBOKHMCIIOT, MHOTO (DeHOJIBHBIX BEIIECTB, OOHApY-
XEHBI ITOJIM- M MOHOCAaXapusl [S]. XapaKTepHBI BEICO-
K¥e KOHIEHTpallui aMMOHUSI, OCTUTAloIIe 16 MT/II.
YcTaHOBJIEHBI TAKXe 3HAUYUTEIbHBIE COACPXAHMS HO-
HOB XeJjie3a (I0 5 Mr/ia) W Apyrux MeTaIoB, TIPUUYEM
0co0yI0 POJIb UTPAIOT METANIOOPraHUYECKUe KOM-
TUIEKChI, HEJOCTAaTOYHO M3YYEeHHBbIE N0 HACTOSILETO
BpPEMEHM, OCOOEHHO €C/IM YIECTh HalMIue B 3TUX BO-
Jiax 00JIBIIOrO KOJIMYECTBA OPTAaHMYECKOTO yIIepoaa —
1o 150 mr/n. OtMeuaeTcst 30HajibHOE (11O BEPTHKAJIM)
pacnpeseneHue pacCTBOPEHHBIX B Boje ra3oB. B camom
BEPXHEM CJIO€ BOJBI O0HAPYXMBAETCS KICIOPOI, IIPH-
YEM MOIIHOCTb COAEPXKAILIETO €T0 CIIOSI COCTABISACT Me-
Hee 10 cM. bonblyio yacTh paspe3a 3aHMMaeT 30Ha
a30THO-METaHOBBIX I'A30B, a B HUXXKHMX YacTsIX Topd-
SIHBIX 3aJIeXell OHa MepexoanuT B METAHOBYIO.

bonee MuHepann3oBaHbl BOIBI ME30TPOGHBIX (T16-
PEXOIHOro THMA) 00JI0T, UMEIOIINE CMEIIaHHOE MUTa-
HUE — HapsiIy ¢ aTMOC(hepHBIMU OcagkaMu B HEM yya-
CTBYIOT TOBEPXHOCTHbIE, a Ha Teppacax Takxke U TPyH-
ToBbIE BOAIbl. C 3TUM CBSI3aHO oOoralieHue opraHuye-
CKOIi Macchl TOp(HOB MUHEPATIBHBIMU KOMIIOHEHTAMU
(MecyaHO-TIMHUCTHIMA M KapOOHATHBIMM YacTHUIIA-
Mmu). Hepenko oHM mepekpbIThl BEPXOBBIM TOP(HOM U
XapaKTepU3YI0TCs M0 CPAaBHEHUIO € TIOCAEAHUM Oosiee
BOCCTAHOBUTEJIbHOU T€OXMMUUYECKONH OOCTaHOBKOIA.
Benuuuna o01ueit MuHepanu3aluyu BOAbl Me30Tpod-
HbIX 00j10T mocturaet 100 mr/a, 3HayeHust pH — 1o
6,0...6,7; MOHMXEHO comepKaHWe OPraHMIECKUX COe-
IuHeHwuii: He 6onee 80, Hepenko a0 20 Mr/x (Tabm. 1).

Tabnunya 1. Xvimmdeckuii coctas bOMIOTHbIX BOA I0ro-BOCTOYHOU 4acTy 3anagHov Cubupy

Tunbl OONOTHBIX MACCMBOB
lMoka3aTenu coctaBa 1 CBOVICTB BOAb! OnurotpodHble Me3soTtpodHble SBTPOHbIE

MUH. Makc. cpefHee | MVH. | MakC. | cpefiHee | MUH. | MaKC. | cpefiHee
pH 3,5 5,6 39.48 | 46| 6,7 53 6,0 | 73 6,4..6,7
Na*, mr/n 0.1 1.9 06.12 | 05| 6,3 2,7 1,0 | 12,0 3,0.4,2
K*, mr/n 0,15 2,45 0,9..13 01|94 8,5 0,2 ] 10,6 4,5
Ca™, mr/n 0,5 10,0 19..52 | 46 |330| 14,7 |14,0]106,0| 35,0..44,0
Mg*, mr/n 0 14,4 1,0...6,3 1,2 118,8| 10,0 52| 52 17,2
NH*, mr/n 0,2 15,6 04..74 | 1,0 | 10,7 3,6 071 78 11..2,4
c, mr/n 3,7 39,0 50.290 | 3,2 [280]| 1,0 57 | 32,0 6..12
SO/, mr/n 0 9,2 0,3..5,9 0 8,0 2,6 0,4 | 31,0 0,5..11,8
NO;5™, mr/n 0 24,0 (Bbicokum pam)| 0,5..5,3 | 0,3 | 1,1 0,7 091 3,0 1,5..2,0
HCO5, mr/n 0 24,0 35..120 | 2,6 [550| 23,2 |36,6]230,0|98,0..209,0
MepmaHraHaTHas okucngemMocTs, Mr O,/n | 60,0 14,0 106,0 18,0 | 756 | 58,0 | 6,0 856 27,2
DynbBOKNCNOTSI, MI/1 15,6 85,8 45,8...60,9| 13,6 | 56,7 33,5 13,6 | 36,6 25,3
['YMUHOBbIE KCTIOTbI, Mr/11 2,4 13,8 101 3,0 | 16,2 8,6 3,0 [ 1,6 7.1
MuHepanusauus, mr/n 17,2 4,7 24,6..27,0(36,0 981 | 79,0 |52,3]483,0|162,0..274,0
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3HauYMTEIbHO OTJIMYAIOTCS OT OJIUTOTPO(HBIX U ME3-
OTPOGHBIX OOJTOT MO YCIOBUSAM MIMTAHUS 1 COCTABY BOIBI
HU3UHHBIE TOP(SIHbIE MacCUBHI pervoHa. [IprypoueHbl
OHM B OCHOBHOM K €T0 10XKHOI 1 IEHTPAIbHOI YacTsM.
BBTpotHBII TOpd 3aneraeT Ha TOACTUIAIOIINX PHIXIbIX
OTJIOXKEHUSIX Y TMOoNydaeT MPEeMMYLIECTBEHHOE MUTaHKE
3a CYET MOBEPXHOCTHBIX M MOA3EMHBIX Bof. MckmoueHn-
€M SIBISTIOTCS HETMITMYHbIE HU3WHHBIE 3a/IeXU, Pa3BU-
ThIE Ha BOJIOpa3/iesiaX Ha Iore XapakTepu3yeMoi TeppUTo-
pUH, UMEIOLIHME HEKOTOPbIE OTIMYKS B COCTABE BOMPI.

TunuyHble 1719 peruoHa 3BTPO(HBIE MaCCUBHI Xa-
PaKTEpU3YIOTCS MOBBIIICHHON 0011eii MUHEpaTU3alt-
el BoZibl — OT nmepBbIX coTeH 10 500 Mr/J1, ThApOKap6o-
HATHO-KAJIBIIMEBHIM €€ COCTaBOM M OMM3KOM K Heli-
TpanbHOM cpenoii (Tabm. 1). ComepxaHue B Bole opra-
HUYECKUX COCTMHEHUI B HUX HECKOJIBKO CHIKEHO T10
CPaBHEHUIO C BEPXOBBIMU U MEPEXOIHBIMU 3a/IeKaMu
(menee 100 mr/m). OtMeuaeTcsl 3HauMTeIbHAS KOH-
HeHTpaims noHoB Fe, Mn M HEKOTOPHIX IPYTUX Me-
TaJU10B. BHYTpM 3T0i1 (HU3MHHOM) IPYIIIbl 00JIOT OT-
MeyaeTcs AuddepeHIraIys o BeIMYMHE 001Iei Mu-
Hepalu3aluK, CBI3aHHas ¢ UX TeoMOP(OIOTNUECKUM
nojoxeHneM. boiee MMHepann3oBaHBI BOIBI ITOM-
MEHHBIX TOp(PSHUKOB, oboraméHHble Takxke Fe, Mn,
Ba, Zn, Ni u apyrumu aneMeHTamMu. TeppacoBble HU-
3MHHBIE 00J10Ta MMEIOT 0ojiee HM3KYI0 MUHEpaiu3a-
uuto Boasl (0,2...0,3 r/m) u cnabokucnyio cpeny. B Hux
OTMEYAIOTCS TPEeBHINIEHNE B COCTAaBE Ta30B a30Ta Hal
MEeTaHOM, CBOEOOPA3HBIN COCTAB MUKPOOPTaHU3MOB 1
MEHee BOCCTaHOBUTENIbHAs cpena. Emié MeHblnas Mu-
Hepaau3alusl BOAbl XapakTepHa il BOAOpa3ieabHbIX
HU3UHHBIX 60J10T [10].

Pasmuus B KTMMaTMYECKMX YCIOBUSX U TEHETHYE-
CKHe 0COOEHHOCTU TOP(SIHUKOB OTpaXKaroTCs TAKXKe Ha
BEJIMYMHAX OKMCJIUTEIbHO-BOCCTAHOBUTENbHBIX T10-
TeHIManoB. O0 3TOM, B YaCTHOCTH, CBUACTEIBLCTBYIOT
JlaHHbIe 3a TEMbie nepuoasl 1998—2001 rr. 0 3HaYeHUSIX
Eh (1a0m. 2), nomy4yeHHbIE Ha TUIOILAAM TOPQSIHBIX Mac-
cuBoB B Bacroranne [9]. Bruto ycraHoBiIeHO, YTO Hau-
0oJiee BOCCTAaHOBUTEIbHAS Cpefla XapaKTepHa IS HM-
SKHETO TOP(SHOTO CII0S1 B pa3pe3e BHICOKOTO psIMa.

CpaBHeHHE KOHIIEHTpAIlMii KOMITOHEHTOB B TOp-
(ax (pucyHoK) u TopdsiHbIX Bojax (Tadh. 1), mpexne
BCErO MOHOB KaJIbLIMS U HATPHSI CBUIETEJBCTBYET 00
UX HauOoJee MUHTEHCUBHOM HAKOILIEHUH B HU3MHHBIX
MacCHBaXx Kak B TOP(STHOM Macce, TaK 1 B XUIKOi da-
3e. Takoe coBMameHNe He SIBIISAETCS CyJaifHBIM 1 CBSI-
3aHO B OCHOBHOM C OJTaTOIIPHMATHOM IS TIPUBHOCA 3T-
UX 3JIEMEHTOB BOTHOH (Pa3oil ¥ MOCIEAYIOIINM X Ha-
KOILICHHEM B PaCTeHMsIX U Topdax.

Tabmuua 2. Xapaktep V3MEHEHUS OKUCINTETbHO-BOCCTaHOBU-
TenbHoro noteHumana (Eh, MB) B BepTvkanbHOM
pa3pese TopsHbIX 3anexen

BoLeHo3bi BepxHui cnon | HuxxHMiA con

(0...50 cm) (50...100 cm)

OcokoBO-CharHoBas Tonb o1 176 o 622 | o1 556 go —78
Huzkui pam 01463 00700 | ot 608 go —40
Bbicokum psim 01229 0o 585 | 01152 po —224

[To nanubiM JI.W. Wnumesoit u ap. [9], B Topd-
SIHBIX 3aJIeXaX BBIAEISIOTCS IBE 3TAXHO PacoioXeH-
HbI€ 30HBI. BepXHsisi 13 HUX HEOOJIBIION MOIIIHOCTH (JI0
50 cM), xapakTepu3yeTcs MOBBIILIEHHOI MPOHUIIAEMO-
CTblO, OKUCMTENbHON U MEPEeXOTHON IreoXUMUYECKH-
MU cpenamu. HikHsis Goiee MolitHast 30Ha (MIHEPTHBII
CIIOI1) UMEET MEHBIIYIO TPOHMILIAEMOCTh, YTO 00YCIIO-
BIMBAeT Pa3BUTHE B HEW BOCCTAHOBUTEJIBHON 00CTa-
HOBKM. DTU 30HbI THAPABINYECKU B3aUMOCBSI3aHbI, HO
MHTEHCUBHOCTb BOJOOOMEHa B HUX pasiMyHa, I10-
CKOJIBKY CKOPOCTb MEPEMELIEHUSA BOLBI B MHEPTHOM
CJI0€ 3HaYMTENIbHO MeHblIE. [T0aTOMYy OCHOBHOM CTOK
(cHeroBoil M JOXIEBOI) MPOMCXOAUT TIO BEPXHEMY
cioro. 37ech oTMevaeTcsl Takke Haubosiee MHTEHCUB-
Has MUTpaLMs XMMUYECKUX JIEMEHTOB ¥ COEMHEHUIA.
IpaHuiia MexXny XapakTepu3yeMbIMU BEPTUKAIbHBIMU
30HaMMU SIBJISIETCS] YCIOBHOM. MOITHOCTh BepXHE# 30-
HBI OMpEIEeNsieTcs MOJOXKEHUEM CPeAHEMHOTOJIETHETO
HU3KOTO YPOBHSI OOJIOTHBIX BOJ M HEPEIKO UMEET HyJle-
BOE 3HaYeHMe (MPY MOJOBOABSIX U MABOAKAX) ITPU MaK-
CYMaJIbHOM cToKe Bojibl. Hauasio 3Toro ctoka onpeje-
JsieTcsl OABEMOM YPOBHSI BOIBI U3 HUXHEN (MHEpT-
HOI1) 30HBI B 00Jiee IPOHUIIAEMYIO — BEPXHIOIO.
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PucyHok. Copepxarue kanbums (a) v Hatpus (6) B Topgax Ba-
cloraHckoro maccma. 7-5, 7-12, 7-22 — Homepa y4acr-
KOB ¥ nyHKTOB 0npoboBaHus: 7 = y4actok Ne 7; 5, 12,
22 = NyHKTbI 0r1poboBaHms. KO = y4acTok «KOruHCKmi»

OcobeHHOCTH (HOPMUPOBAHUSA XUMHUYECKOTO CO-
cTaBa OOJIOTHBIX BOJ B XapaKTepM3yeMOM pPErroHe
OTIPECNIAIOTCS COYeTaHMEM psiia IIPUPOTHBIX M aH-
TpONOTreHHBIX (hakTopoB. Cpean MePBHIX CIEAYeT OT-
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METUTh HaJMyhe PaliOHOB KaK C TUIMWUYHBIM TYMMI-
HBIM KJIMMAaTOM, TaK ¥ TIEPeXOJHbIX K apUIHOMY (B 30-
He, IpUJIeralolei K TeppuTOpry BOJIU3U TPaHCCUOUP-
ckoii Maructpann). CBoeoOpas3Hbl Takxke reoMopdo-
JIOTUYECKHUe YCIOBUS perroHa, 00ycIoBIMBaIOIIUe Ha-
JIMYye IOHVXKEHUH B pesibepe Ha OOLIMPHBIX IIOCKUX
BOJIOpa3enax, 3aTPyIHSIOIIUX CTOK C TepPUTOPHM.
Kpome 3THx ¢akTopoB, BHEIIHMX IO OTHOLIEHUIO K
TOp(MSHBIM MacCUBaM, CIIEIyeT OTMETUTD OXapaKTepu-
30BaHHOE BBIIIE IBYX30HAJIBHOE CTPOEHUE TOP(SIHU-
KOB, CO3Jalollee pa3TuuHble YCI0BUS (HOPMUPOBAHUS
XUMHMYECKOTO COCTaBa OOJIOTHBIX BOJ HEMOCPEICTBEH-
HO B CaMUX 3aJiexKax.

Bcé Bospacrarolee BIusiHUE 0Ka3bIBAIOT, K COXa-
JICHUIO, aHTPONOTeHHBbIE (DAKTOPHI, MPEXAe BCEro
He(Te- 1 ra3o100bIua, a TAKXKE HECTOpeBIIee TOIUIMBO
W MPOIAYKTHI €r0 HEMOJHOIO CrOpaHUs MafalolluX B
paiioHe cTyneHeil pakeT. OHM OKa3bIBaIOT PETUOHAIb-
HOE 3arpsi3HEHNE ¥ BHOCST CYILECTBEHHBIE NU3MEHEHMS
B OOJIOTHYIO Cpeny.

CpaBHeHHUE KOHLIEHTpal1ii KOMIOHEHTOB B TOP(-
SIHBIX Bofax (TabJ1. 1) u Topdax (pUCYHOK) pa3iMyHbIX
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TEHETUYECKUX TUTIOB 3aJIEKEN CBUICTENBCTBYET 00 X
ornpeneaeHHONH B3aMMOCBS3U. Tak, Hanmpumep, Hau-
0oJibLIKE COMEPKAHUS KAJIbLIMS U HATPUS YCTAHOBJIE-
Hbl B HU3MHHBIX Topdax [11], Kak 1 BBISIBICHHbBIE UX
MOBBILIEHHbIE KOHLEHTPALIMU B OOJOTHBIX BOJaX HU-
3MHHBIX TOP(DSHBIX MaccuBOB (Tab. 1).

3akntoyeHune
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TOYHBIX paiioHax 3amagHoit Cudupu, CBUAETEIbCTBYET
0 3aKOHOMEPHOM B3aMMOCBSI3M 3TOTO COCTaBa C YCJIO-
BUSIMU BOJJHOTO MUTaHMsI 00JI0T U UHTEHCUBHOCTbIO BO-
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ToyHo#t uyactu 3amagHoit Cubupu. ITokazaTenbHO B
3TOM OTHOLIEHMU (HOPMMPOBAHUE HU3MHHBLIX OOJIOT,
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