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MPENMUCIIOBHE

[eoXuMHueCKHE JTUTOXHMHYECKHE METO/bI NIOHCKOB MIpaloT CYIeCTBEHHYIO
poiib B KOMIUIEKCE IeOIOTHYECKHX M TreOQH3HYECKHX HCCIEIOBAHMHA TPH
TIOMCKOBBIX paGoTax Ha TBep/ble MOMe3Hbie HCKonaemble. OIHAKO HATHYMe AIIO-
XTOHHBIX OTJIOXEHHH CYLIECTBEHHO OrpaHMYMBAeT BO3MOXHOCTH TeOXHMMYE-
CKHX METO/IOB NPM NOHCKaX NOrpeGeHHbIX H CKPBITO-TIOrpeSeHHbIX MeCTOPOXKIIe-
Hui. [Haporeoxumuyeckne u GHOreOXHMHMYECKHE METOMIBI TAKXe MMEIT MOKa
cepbe3Hble OrPaHHYeHUs [I1A PelleHHA NMONOGHBIX NOMCKOBbIX 3a0al. ATMOXHMH-
YeCKHe MEeTOMbl B CHIIy BBICOKOH CKOPOCTH MHIpPAlLMH ra30BbIX KOMIOHEHTOB
OT IIyOHHHOTO MCTOYHHMKA K MOBEPXHOCTH 3emiyu obnamanr Gonbwoi noTeH-
UHMA/TBHOH BO3MOXHOCTBIO YBeNTHUYCHHS 1JIyGHHHOCTH M MOBBIEHHA 3ddeKTHB-
HOCTH MOHCKOB 1y 60K 03aJIeraiomnx MecTopOosKIeHH ii.

OcHoBOJi aTMOXMMHYECKHX METOJIOB ABJIAETCH €CTECTBEHHBI npoLece " IbIXa-
HHA” MECTOPOXIEHHH, KOTOPbIi HAYHHACTCH TIPH HX POXKICHHH H 3aKAHYHBACTCH
NpH MONHOM pa3pylleHWH 3anexed. bnaromaps sromy mpoueccy Ham mecro-
POXIEHUAMH, HAXOAAIMMHCA B OTKPBITOM, NMOrpeGeHHOM, C/IENOM H CKPBITO-
norpeGeHHOM 3a/leranuu, 06pasyioTCs aTMOXMMHUECKHE OPeOIThl PACCEAHHA B I1e-
PEKPBIBAILIMX MOPOJAX, MOMNOYBEHHOM, MOYBEHHOH M NPH3eMHOH atMOcdepe.

~ ATMOXMMHYECKHE METOABI GbUTH NpeIOXeHbl H NpPHMEHEHBI - BIIEPBbIE B
CCCP B 1930—1933 rr. s nouckos HepTAHBIX W ra30BBIX MEeCTOPOXK/IEHHIA.
Tlocnie cnOXHOro M MIMTENBHOTO pPa3BHTHS ra3oBble METOMBI 3AHANH BaXHOE
MECTO B KOMIUIEKCE MMOMCKOBbIX paboT Ha HedTs M ra3 Hapsny C reoJiOrHue-
CKHMH ¥ reopU3HYeCKHMH HCCIIe[JOBaHHAMH.

PaGotel mo pa3paGorke W BHE[IPeHHIO ATMOXHMHMYECKHX METOJOB TOHCKOB
YPaHOBBIX MecTOpoXeHuii Gbutn nposenenst B.C. Aiinapkunsiv, B.U. Bapano-
oM, [0.I1. Bynawesuyem, A.I'. ['paMMaKkoBBIM K /Ip. yTem H3ydeHHs QpeoioB
PaccesHUA Ta30BBIX IMAHALMH, 0GPasyOIMXCA Hall yPaHOBBIMA PyJamMu (DalioH,
TOPOH M p.) .

OnbitHbie paGoThI MO HCCNE[OBAHHIO KHCIOPONA M YITIEKHCIOrO ras’a Ha
PYAHBIX MeCTOpOXIeHHAX Obutd mposenensl B.C. neGosckoii, C.C. [ne6os-
ckuM 1 H.H. KynukoBoii, KOTOpbIe NO3BONMIM ONpENENHTh BO3MOXHOCTD HC-
TO/Ib30BAHMA ra30BBIX METOMIOB [U1f NOHCKOB PYIIHBIX MECTOPOX/eHH ik [26, 55].

ATMOXMMHYECKHE METONIbI MIOHCKOB PY/HBIX MECTOPOXKIEHHi MpeuMyILecT-
BEHHO HCTIO/NB3YKTCA MPH OMBITHBIX H OMBITHO-MPOM3BOMACTBEHHBIX HCCIENOBa-
HHAX W elle He MPOGPeNH CYIIeCTBEHHOrO 3HAYEHUA B KOMIUIEKCE OHCKOBBIX
TEOXHMHYECKHX pabor. ITOMy NpEMATCTBYIOT HeJOCTATOYHAA TeOpeTHYECKas
H MeToaMvecKkan pa3paboTka aTMOXHMHYECKHMX HCCIIE/IOBAHMIA, a TaKkxKe cl1abocTs
TEXHHYECKHX CPe[CTB H3MepeHHiA.

ATMOXHMMYECKHE HCCIC[IOBAHHA BKIIIONAIT Te/HEBYI0 CBEMKY, Ta3oByI0
ChEMKY N0 MOANOYBEHHOMY BO3YXY M ra3opTYTHBIA MeTOH MOHCKOB. Peruo-
HallbHas BOJHOreNMeBas CHEMKA NPUMEHACTCA B OCHOBHOM IUIA KapTHpOBa-
HHA GJI0KOBOH CTPYKTYpPBI 3eMHOH KOPbI M 30H IITyGHHHBIX pa3nomoB. Hcnomns-
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30BaHHE TeJIHEBOHl CBEMKH NpH MOMCKAX PYIHBIX MECTOPOXOEHWH IOKa Npo-
6nemaruwio. Merommka relmMeBoii cheMKH M oOpaGorka ee pe3aynsTaroB
ocseweHsl B pabote U.H. Anuuxoro [165]. ' :

Ilpu ra3oBoii cheMKe MO MOJANOYBEHHOMY BO3[YXY B I0Jie pacceiHHA H3y4a-
10T KOHLEHTPAUMH YITIEKHCIIOro ra3a, MeTaia, BOJOpPO/a, CepOBOAOPO/a, CepHH-
CTOrO rasa, a3oTa  Jp. '

AMH. ®punmarom BbinonHeHs! GomnplliMe paboThl MO ra3oBoil cheMie, KOTO-
pble oGoGiuensr B moHorpaduu “TIpupomnele ra3el pymHBIX MECTOPOXHeHHIT"
H MeTOIMYeCKHX pekomenmamsax [20, 126].

lazopryTHeIi Merof pa3pabarbiBaeTca M coBeplieHctByerca B MMIP3,

" Ka3. ¢umane BUPIla, UMP (r. Cumdeponons) u JleHUHrpagckoMm YHHUBEpPCH-
tete. OTCyTCTBHe IIPOMBIIIIEHHOTO BBIMYCKa PTYTHBIX aTOMHO-abcopOimoH-
HBIX Ia30aHANH3aTOPOB CYLIECTBEHHO * CACPXKHBACT BHEApeHHe ra3opTyTHOro
MeTofla B NpPAKTHKY NOMCKOB MECTOPOXKAEHMil NMONe3HBIX HCKomaeMbrx. s
BHefIpeHHsI ra30pPTYTHOrO MeTOla 3aUHTepecOBAHHEIE TeOJIOTHYECKHE OpraHH3a-
uud coemectHo ¢ UMI'PI cospanu pmeapuats npubopor UMIP3-4, xoropbre
HCMIONB3YIOTCA NMpH MOMCKOBBIX paGorax B Kuprusum, Tamxuxucrane, Kasax-
craHe, Ypane, KpacHospckoM Kpae, YkpauHe U IpYTHX pailoHax. :

J¢ddexTHBHBIE pe3yNBTATHI O ra30PTYTHHIM NMOKCKaM ObutH nonyyens! B Tan

xuKHcTaHe ¥ Ha l0xmom Yparne, roe B 30HaX ra’OpTYTHBIX aHOMAIIHE TOPHO- .

GypoebiMu pabotamu 65uTH 0GHAPYKEHB! TPOMbIILUICHHBIE PY[THBIE TeJIa.

la3opTyTHBIA METON HCHONB3yeTcA MpH reONIOTHYECKHX HCCIIEMOBAHUAX B -

Kanapne, Ascrpamu, KHP, WHmnu, B Hexorophlx crpaHax Bocrounoit u 3a-
namHoi Eepomnbl. -

B HacTosmueii paboTe H3/103KeHbI OCHOBHbIE MOIOXKEHHA ra3’opTyTHOTO METOa

MOUCKOB PYIHBIX MECTOPOKAEHHIt H ONHCAHBI METOHKA, TEXHUKA U anmaparypa
IJIA Ta30PTYTHBIX MccenoBaHuii. Ha Gonslilom dakTHUecKOM MaTepHane, nomy-
yenHom B pasHeIX pernoHax CCCP, YCCP u HPbB, omuckiBawoTcs ra3opTyTHBIC
OpEeoJNBl paccesHHA NApOB. PTYTH PA3NIMUHBIX THMOB MECTOPOXIEHHH PTYTH,
CypbMBbI, NOJIMMETAIIOB, MEH, 301012 U Ap. Bhicka3pBaTCA cooOpakeHHs O
. MpUYMHAX HAKOIUIEHHS PTYTH B He(TAHBIX M ra30BBIX MECTOPOXNICHHAX H
M37IaraloTCA Pe3ysbTaThl ONBITHBIX 'pafoT MO M3YYEHHIO ra3opTYTHBIX OpPEONIOB
paccessHUs Ha MECTOPOXKIAEHHAX TOPIOUHX HCKOAEMBIX. :
IpuBeneHs! pe3ynbTaThl NMOMCKOBBIX ra3OpPTYTHBIX MCCHeOBaHUI M [AI0TCA
TpeUI0KeHHS 110 Pa3BHTHIO Ta30PTYTHOrO METONA:
[asopryTHble McclefoBanuA OyAyT HMeTb BaXHOE 3HaYeHHe NPH M3YueHHH
30H [NyGHHHBIX Pa3IOMOB M KapTHPOBAHMH TEPMHYECKHX NOJEH KaK Ha KOHTH-
HeHTaX, TaK M B mpefienax wenbda mopeit 1 okeaHos. Bo3MOXHOCT onpenerte-

HHSL YJIbTPaMalibIX COAEPXKaHHi PTYTH B IOPHBIX NOPOAax, BOHAX, MOMA3eMHOH

H HagzemHo#i arMocdepe NMO3BONMT, BEPOATHO, MCMONB30BATE 3TOT 3IEMEHT B
KayecTBe NpefBecTHHKA 3eMIIETPACEHNHA B CeHCMMUECKHX 'qﬁnacmx. :
PryTh — KOBapHbIH 3arpa3HuTens cpensl. [losromy cBOeBpeMeHHOE 0OHapy-

JeHHE PTYTHBIX aHTPOMNOTeHHBIX HCTOYHHKOB ABJIAETCA BaXHEHLUSH IKONOrHYe-

CKOji 3aayeH, KOTOPYIO € MMOMOIIBI0 Fa30PTYTHOTO METOHA MOKHO, KaK roKasain
OTILIT, YCIELIHO peliaTh. : '

IIpu paspaGoTke MeTOOMKH H TEXHMKH rasopTyTHbLIX pa{_ior M BBINONHEHHH
rajopryTHBIX MCCIe[IOBaHMii B pa3HBIX pPErHOHAX “Hameﬁ CTpaHbl GoOMNbLIYIO
MOMONIb aBTOPY OKa3al¥ COTPYMHHKH BpPOHHUIKOH reoNoro-reoXnMHYecKoi
akcnemumm UMTPI  B.A. Ba6xun, 10.11. Baxesuwllyxosckui, A.H. Myxun,
B.II. Pagaun u JLE. lnarun. .

PmA I
OU3UKO-XUMUUECKHE
U TEOXHMMYECKHE OCOBEHHOCTH PTYTH

I'Sa)xm::ﬁ XHMHYECKHH 3MeMeHT Tabnmuusr Menneneena Hapsany c¢ ob’mumu'j
CBOHCTBAMH, XapaKTCPHbIMH [JIA TPYNIbl 3NeMeHTOB, 06NafaeT CBOMMU HHIM-
BHAYaIbHBIMH YePTAMH, BBIABIICHHE M HCIOMB3OBAHHE KOTOPBIX MMeET BaX-
HOE 3HAYCHHE [JIA XMMHH, DUIUKH, TEXHHKH, FeOXHMHH ¥ 0cOBeHHO NpHKJIan-
HO}i FeOXHMHH. .

Pryts sBnsercs opuum M3 paxaeiinmx 31eMEHTOB-HHIHKATOPOB MPH MOM-
CKaxX pYMHBIX MECTOPOXIeHHH Onaronaps cBoHM (H3IHKO-XHMHYECKHM M reo-
XHMHYECKHM OCOGEHHOCTAM. 3[ech OTpakeHbl TOMBKO HEKOTOpbIe “(H3HKO-
XUMHYECKHE M TEOXHMHYECKHe CBOHCTBA PTYTH, KOTOPbIE ABJISIOTCS BAXHBIMH
UL BBIACHEHHA 3a3KOHOMEPHOCTEH (POPMHUPOBAHHA PTYTHBIX OPEOJNIOB pacces-
HHA, pacnpelleNleHus GOHOBBIX KOHUEHTpaluii, pa3paboTKH annaparypsl, MeTo-
AAKH H TEXHHKH H3MEPEHHH YNIbTPaAMAIIBIX COMIePIKAHMIA.

OH3UKO-XMMMYECKHE CBORCTBA

Pryte — xummueckmii anement BTOpOJi I'DYNIbl NMePHOAHYECKOH CHCTEMbI
I_[.PI“. Menpeneesa ¢ aromubim Becom 200,6. 310 eMHCTBEHHbII MeTani, KOoTo-
PBIH NPH HOPMAJIBHBIX YCIOBHAX npefcTaBiser coboii ¥umKocrs. K npUMepy, '
Ue3uit mnaBurcs mpu 28,57, a rammit — npu 29,8°. B XuMAKOM COCTOAHHM pryTh
HMeeT t,;epeﬁpncrmﬁ UBET W ABJIACTCA CAMOH THAXKENOH >KMOKOCTbIO, KOTOpas
npu 20°C obnapmaer miotHoctsio 13,54 r/cm?. Mpu Temneparype —38,87°C
PTYTh NEPEXOIUT B TBEPHOE COCTOAHHE, KPHCTAIM3YSICh B IeKCarOHANIbHOM
CHHTOHMM M- mpHoOperas Genblit 1UBET M KoBKOCTb. Bbicokoe TIOBEPXHOCTHOE
HaTAXeHHe, KOTopoe Y prym B 6_,_5 pa3 Gosnslue, yem y. Bousl, cnocoBeTByeT
TOMY, YTO KalUlM YHCTOH PTYTH C/IMMAOTCA B ()OpMe LIapa, HMEIOWETro MHHHU-
MaIbHYI0 [OBEpXHOCTh. O[HAKO 3arpA3HeHHe pPTYTH NPYIHMHM BelieCTBAMH
NPEnAICTIBYeT ee KaiAM ciunarbcd. Tax, Hanpumep, npu o6pazoBauuy nonépx-
HOCTHOH NJIEHKH M3 PTYTHBIX OKHCIOB KAaIUTH MeTA/UIa TEPAKT CBOI MOMBHK-
HOCTb, NPWITHIIAIOT K CTEKNY M MPH NepeKaThIBaHWH OCTABJIAIOT HA HEM Cepblik
cnen. : ' '

PryTs u3 Bcex merannos 00najaeT NOBBIUEHHBIM [1aBJIEHHEM HACHILLEHHBIX
f1apoB, 4TO NPHBOJMT K HHTEHCHBHOMY e€¢ MCNApeHHI0 M CO3[AHMIO PTYTHOI
armMocdepsl. Tlon nasneduem (HachlueHHOro) napa MOHHMAeTCs HaBlieHHe B
CHCTEME, Ile HAXONATCA B PaBHOBECHH Nap M KOHAeHCHPoBaHHan dasa. Usmene-
HHE MaBlICHHA Mapa Haj JKMOKOH PTYThI0 B 3aBHCHMOCTH OT TeMNepaTyphl ¢
TOYHOCTBIO  + 2% onpenenserca dopmysoit [60] o '

P = 10!0.5504 _'T'—o.ams ..10—3348/T . )

rne P — pasnewue napa B MM pr.ct., T — aGconmoTHas Temneparypa. Temnepa-
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Typa KHIIEHHA PTYTH Ipu aTMocdepHOM AaBNIeHHH paBHa 357°C. MoncueTs! KOH-
LeHTPAlHil HACHILIEHHBIX [IAPOB NPOH3BeeHbl HaMH No Gopmyrne

C = PM/RT, " ' : )

rie P — [aBiieHHe HACHIIEHHBIX NAPOB JIeMEHTa B MM PT.CT., M — MOneKkynsap-
HBIl Bec 35ieMeHTa, R — rasoBas nocrosHHas, I — aGconMioTHasA TeMIeparypa,
KOHUCHTPauua B M/t~ ;

g KonueHrpauun HaChIUEHHBIX MapoB GbUIH ONpeeNieHsl V1A TeMIepaTyphl
27°C nnsa amomunus, Gapus, Gepwuins, Gopa, Gpoma, BaHA[usA, raUIKs, repma-
HWA, 3011014, HONA, HHMA, KaAMHA, TAHTaHa, IMTHA, MAapraHua, Mey, MolHoae-
Ha, MBIIIbSAKA, HHOGHSA, ONIOBa, IJIATHHDI, pyGUIMA, PpTYTH, CBHHIIA, CeJIeHa, Cepbl,
cepebpa, CKaH[Hs, CYPbMBI, TaruINA, TaHTaNa, TeNypa, THTaHa, ypaHa, docdopa,
¢1opa 1 xopa [134]. B 126n. 1 npuBeseHbl JaHHEIE AIA TeX INEMEHTOB, KOTO-
pble obnagawt GONBIIMM aBNieHMEM M BBICOKOH KOHIEHTpAMeil HAChILIeH-
HBIX NMapoB. B pslly KOHUEHTpauyii HAacChIUEHHBIX NapOB PTYTh 3aHHMaeT nep-
BOe MECTO Cpelli MeTa/lIoB, HAXOMsACh TMOCHe ranoreHos u ¢pocdopa.

Ilpu npomyckaHuu 3NeKTPHYECKOr0 TOKA 4Yepe3 Mapbl aToMbl PTyTH BO3-

© OYX[IAOTCA B pe3ynbTaTe COYAApeHHil C JNIEKTPOHAMHM, JHEPIHA KOTOPbIX
paBHa wiu Gombue noteHmuana Bo3Gyxnenus. ITpn HW3KHMX MNaBJIeHHAX ma-
POB PTYTH M MaJNbIX IUIOTHOCTAX TOKAa HanGoJiee ONTHMANBHBI IEPEXO/ibl aTO-
MOB pPTyTH Ha HM3KHe BO30YXICHHblE YPOBHH C M3JIyYeHHEM PpE30HAHCHBIX
murmit 184,9 u 253,7 HM, KOTOpbIE HCIIONB3YIOTCA NpH aTOMHO-abcopOumoH-
"HOM M aTOMHO-pMIOOPECUEHTHOM BBICOKOYYBCTBHTENIBHOM aHa/IH3e PTYTH.
Brnarojaps TOMy, YTO MOJIEKYNa PTYTH COCTOHT M3 O[IHOTO aTOMa, Ompe-
[eneéHue CONEpPXKaHMii TMapoB PTYTH BO3MOXHO TPOM3BOHMTH aTOMHO-a6COP6-
" ILMOHHBIM MeTOMIOM 0e3 TpeIBaPHTENBHOI AHCCOIHALHH. :
TloMHUMO 37eMEHTapHO# PTYTH, CYILECTBYET elle OQHOBANEHTHAsA  (PTYTh Du
nsyxsanentHaa (pryrs II) pryTs, KOrma atom prymi TepAeT OOMH H ABa JeK-
tpoHa coorsercreenHo [85]. Mon prymn (I) coctont n3 asyx uoHoB prym (II),
KOTOpBle HMEKT KOBAICHTHYI0 CBA3b 3a CYET IBYX JNEKTPOHOB. XHMHYECKHE
coenunenna pryth (I) BCTpevaloTcs 3HAUMTENBHO pexe, YeM COEMMHEHHS PTYTH

(I1). HopmansHble OKHCIHTE/bHO-BOCCTAHOBHTEIBHEIE TIOTEHIMATIBI, BOSHUKAI0- . -

e npu nepexone nona prymu (II) B uon prymi (I) u nowa prym (I) B anemen-
TAapHYIO PTYTh, 6IM3KH M coOTBeTCTBeHHO paBHb! 0,91 Bu 0,79 B [70].B cuny
3TOTO B BOJHOM pacTBOpE CYILECTBYET MOABHXHOE PaBHOBECHe MeXMy yKa3aH-
HbIMH MOHAMH M 3]IeMEHTapHOi PTYThio, B KOTOPOM COOTHOIIEHHE KOHUEHTpa-

it noHos prymn (II) x prymu (I) paBHo 1:88. 370 OTHOUICHHE BAaPbUPYET B
3aBHCHMOCTH OT M3MeHEeHHWs NPOYHOCTH CBA3BIBAHHA OOOMX KATHOHOB pasnuy- ..

upIMu aHuoHamu [70]. B mpucyTcTBMM aMMuaKa HOH PTYTH (I) momeHTansHO

nepexonut B uoH prytu (II) u Meranmuueckyio pryTs. PaBHOBeCHE MeX3qly HOHA- :
MH PTYTH W aTOMApHOii PTYTbIO ONPENENAeTCA OKHCIHTENbHO-BOCCTAHOBHTENS- -

HBIM TOTEHIMAIOM PacTBOPa H KOHUEHTpalMei TaIOIHbBIX, THOMIOBBIX H IPYTHX
rpynn, Kotopsle o6pasyior xommiexcsl ¢ pryrsio (II). IMaper anementapHoi
PTYTH NPaKTHYECKH HEPACTBOPHMBI B BOJIe, H HX PacTBOPHMOCTb paBHa 20 mxr/n
NpH KOMHaTHo#i Temneparype. B mpucyTcTBMHM KMC/OpOJAa PTYTh OKHCHACTCHA
8 Bogme no uoHa prytu (II), mpu 3TOM pacTBOPMMOCTb ITOr0 HOHz Gonblue H
cocrasnset 40 mxr/n [94]. Bonsuwias ycroituusocts HoHos prytn (II) B Boa-
HBIX pacTBOpax 06ycoBneHa 06pa3oBaHieM KOBAICHTHBIX CBA3EH H HX cnocob-
HOCTBIO (POPMHMPOBATh KOMIUIEKCHI CO MHOTHMH juranmamu [87]. Hon prytu
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. :
3HaveHHA OnpeneseHbI MyTeM 3K CTPAMOMSAIMH.
HHcno aToMOB 371eMeHTa B MoneKyJie. :

-

() oBnanaer HeGonbuIOi KOMIIEKCOOBpasyoweil CIOCOBHOCTIO 1 He obpa3syer
KOBaJICHTHBIX- CBA3€H C APYIHMH 37IeMEHTAMH. : '
HOMHMQ TAKHX MPOCTHIX COEMHEHHI, KaK HHTpaT, XJOpHA, cynbdar u C}Vﬂb;
¢un, pryrs (II) obpasyer Baxainiit KJ1acC MeTalyIoOpraHuYecKHX COeAMHeHuUi
qumec‘fcaﬂ CBA3b YITIEPOSA M PTYTH ABJIAETCA YCTOHUHBOI M He paapymaerca.
HH BOJIOH, HH cnabbIMK KHCIIOTaMH, HH OCHOBaHHAMH, UTO OGBACHAETCH OUeHb
CcnaGbIM CPOACTBOM PTYTH K Kucnopony [94]. -
PryTh sBNifeTcA XMMHMYECKHM CTOMKHM 3MeMEHTOM M 3aHMMaeT 1o OTHoOLIe-
HHIO K KHCIOpOAly Mecto, HanGonee Gnu3koe x 30moty, cepeGpy M IwiatHme.
Ynucras pryte B CyXoM BO3MyXe, Nofo6HO 6naropomHbIM MeTaiam, He HaMe-
HACTCA H OKHCIACTCA KHCIIOPOJOM TONBKO NPH HArpeBaHUH. Bo BNaHOM
BO3lyxe PTyTh MOKPBIBAETCA CEPO¥ IUIEHKOH OKHCIOB. C cepoii M ranoreHamu
PTYTb B3auMmopeictByer serko. Ilpu pacrupanuu cepst u prym B CTynKe Ha

_ Xonope obpa3yerca cynbsdun pryTi. : :

AM@IBraMamyu Ha3BIBAIOTCA METAUIHYECKHE CHCTEMBI, B KOTOpPBbIX OIHHM
M3 KOMIOHEHTOB - ABnAeTcA pryth. Ilp amansramampm pryts cmaumbaet
TMOBEPXHOCTh. MeTala M 3aTeM [MOOYHAMPYeT B Hero M B paAfle Cilyyaes
NPOHCXOAUT 06pa3oBaHHe XMMHYECKOrO COEOUHEHHS WITH TBEpIOTO pacTBOpa
Pryts obpa3syer tBeppsie PacTBOPBI ¢ 30/I0TOM, IIATHHOH M 'cepeﬁpom Korb:
PbIE XApaKTePH3YWTCA ‘MAIbIMH TEPMHYECKMMH 3pdexTamu H nen'c'o pa3s-
JIaraloTcA HWxe Temneparypbl mnasnenua [106]. IIpu npomomimrensiom
BO3CHCTBHH BO3[yXa, CBETa W TeIUIa PTYThOPraHHYECKHME - COeUHeHHA pas-
Jlaramfca KHCIIOPOZIOM ¢ 0Gpa3oBaHHeM OpraHHYecKHX COeOMHEHHA M 3JIeMeH-
rr:;l}::{o: p]-:zrxm llpn oBnyyeHHu PTyTHOPraHMYECKHX COeNMHEHM ynsrpadHone-
il l[)'?[), sgﬁn Pa3IoKEHHE MX [0 c?mﬁom{mx mxanos ‘M CaMOPOJIHO#
HMB BOAaX nof feiictueM oHa prymh (II) nero MepKypupyioTcs pasmuy-

€ AapOMaTHYeCKHe COe[MHEHHA, KOTOpble 0Gpas’ylor HeycTOiuMBBIE KOM-
mnexcsr- [87]. CymunoBble KucnOTHI, KOTOpble ABNAITCA CTaGHIBHBIMH 'opra- :
:r::ecxnm CPOSOI[HBIMH panuKanamu, BoccraHaBnmuBaior HoH prymn (II) mo

MEHTapHOH PTYTH B BOOHBIX pactBopax npH pH = 6,5 +8,2. B okucnuTens-
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HBIX YCJIOBHAX OCHOBHAf YacTbh PaCTBOPEHHOH PTYTH Haxogutcs B dopMme Kom-
IJIEKCOB C OPraHHYeCKMMH coeuHeHnAME [94]. _

-Muxpo6uonornyeckoe merummposauue prytu (II) cHavana GsUio OTKpBITO
B 03epHBIX, a 3aTeM B MOPCKHX H peuHsIX ocafkax. OHo npoucxomur GakTepHs-
MH B a3poGHBIX M aHAIPOOHBIX ycnoBHAX. BHOMeTHIMpOBaHMe PTYTH moka
He HabMmOJanoch B PaCTEHMAX M M0YBAX, METWIHPOBAHHE 3[1eCh MOXET MpPOHC-
XOIHTH NIPH aGHONIOTHYECKHX Npoleccax. B mpHpomHbIx yclioBHAX GHOMETHIHpO-
BaHHe BCer[a CoNpOBOKIAETCA NPOTHBOMOMONKHBIM IIPOLECCOM — GHONEMHTHIM-
pOBaHMeM [0 MHHepanbHoil pryTH [87, 94]. MHOrHe OopraHMuecKHe IIPOM3BOJ-
Hble DPTYTH pa3nararorcA GakTepusamMH OO0 3MeMeHTapHoit pryru. C momouusio
depmenTta psapa Gakrepuil HoH prymH. (1) BoccTaHaBNMBaeTCA OO caMOpPOIHOM
prytu. H3BectHo, uro 2a3poBHble MHKpPOOPraHH3MBI NMEepeBOIAT B PacTBOpP HOH
pryma (II) u3 cynsdupa prymn B mpouecce OKHOICHHA CyNbGUEHOTO HOHA [0
cynstarHoro [87,94].

FEOXMMMA PTYTH

TepBble HanGoree NONHO OTPaXAKILME TEOXHMHIO PTYTH CBE[CHUA NpUBeie-
Hpl B paborax B.M. BepHanckoro, KOTOpsIii, CeTys Ha Maloe KONTHYECTBO AaH-
HBIX O reOXuMuM prytd, mican: "K coxxkaneHuio, reoOXMMHA PIyTH OUeHb MAJIO
H3yueHa, ¥ Mbl He MOXeM ceGe ee ACHO npencrannn" [13,¢.536]. A.A. CaykoB
B cBoeii MoHorpadpuu "leoxumusa pryTH”, HamcaHHo# B 1946 r., BcKpbul

OCHOBHBIE 3aKOHOMEPHOCTH FeOXHMHH PTYTH, H €r0 HCCIIE[I0BAHHA B 3roi—i obma-

CTH MMEIOT BaXKHOe 3HaueHHe H B Hacrosulee Bpems. H3yueHuio reoXuMHH PTYTH
nocesuiens! paGorer H.X. Afimmban, H.A. Ozeposoii, A.J1. [TaBnoBa, B.II. ®e-
mopuyxa, B.3. ®ypcoa u nApyrux, a TaKxe TPYAbl 3apyGeXkHBIX YYeHBIX
I1.M. Bpamuwoy, M. Koxkcoit, 11.3. Yaiira u 1p. [8,116]. .
. Tax KaK pTyTh ABJIACTCA 3arpA3HHTENIEM OKDYXAIIIEH CpPellbl, TO B MOCIeEN-
' Hee - [IECATHJIETHE FeOXHMHH PIYTH IIpH aHTPONOreHHBIX Ipolleccax yrensercs
Gonbllioe BHUMaHHe. 3TO HAXOJUT OTPaXKeHHe B MHOTOYHCIIEHHBIX My OIIHKALMAX
1 oxpanHeix Mepax B CCCP u 3a py6esxxom. brnaronaps usyuehnio 3aKkOHOMepHO-
CTeit pacrpefieleHHs PTYTH B MPHPOJHBIX ¥ aHTPONOTEHHBIX Cpelax HCCIeoBa-
HHA B OONACTH reOXMMHMM PTYTH CYyLIECTBEHHO npopsHHymHcs. OOHaKo Heob-
XOMMOCTb M3YYeHHs YILTPAMAIBIX KOHUEHTPAUMA PTYTH B PHIXJIBIX OTIOXKeE-
HHfX, NOYBAX, BOAAX, MOA3eMHOIT ¥ Hafl3eMHOl aTMocdepe CTaBAT HOBBIE NPO-
Gnembl B 007IaCTH reOXHMHH PTYTH, KOTOPbIe MOTYT GbITh pellieHb! PH TeCHOM
COTPY[HHYECTBE CELMATHCTOB B OONACTH eCTeCTBEHHOH U aHTpOIIOI‘EHHOH reo-
XHMHH PTYTH. :
Pacnpeneuemm COMep>KaHWii PTYTH B TFOPHBIX NOPOJAX, PyHax M nou:aax

nocBsuleH0 Gombmoe KOMMYeCTBO JMTepatypbl. OpHako 31H- paspoane}mme_

[aHHBIE H3-33 ‘HEM3BECTHBIX OUMOOK aHanM30B, O0CODEHHO CHCTEMAaTHYECKHX,
TIOYTH HEBO3MOJMHO IipHBECTH B e[MHylo cHctemy. IloatoMy Hamu Gbumn mpo-
BeieHbl CllelHalIbHble MCCNEeNOBaHHA MO H3Y4YeHHI0 KOHIEHTPauui pTyTH B rop-
HBIX MOpOJAX, pyHNax, MHHepanaX M MouYBax 1o epguHoH Meromuke. OtoGpan-

Hple 0Bpa3lbl - OMHOBPEMEHHO OpPOGHIHMCh H MCTHPAIHCh C CODJIOEHHeM CTpPO-

THX Mep NpPefOCTOPOXHOCTH OT ‘B3aHMHOTO 3apaeHnA. 3aTeM NOPOLIKOBbIE
npo6Er OOBEMHATHCh B CepHH, B KOTOPBIX MOC/EN0BATeBHOCTh aHAIK3a npob
PaHIOMH3HPOBAIAch ¢ MOMOMWbI0 TAGMHL, cnyvaiinbix uncen [151]. Ina ymeb-
LIeHKA OMMGOK PAHIOMH3aUMA M aHATH3 B CepuAX GbUIM BHIMONHEHBI YeThIpe

pasa.. AHanu3 Bcex npo6 B cepusax GbUI MpOBeleH B TeYeHHE OOHOTO Mecsla
MpH [IBYXCMEHHOMH paﬁore Ha aroMHO-abcopbumonHom npuGope. Bpema mesxay
npobiieHueM MepBOi NMPOGHI M aHANIM3OM MOCHENHeH He MpPEBBICWIO YeThIpeX
mecaues. Tak xak npoGbl pyn ¥ MMHEPAIOB IO YNeNbHOMY BeCy pe3ko pas-
NHYaloTCA MeXIY Co0Off M OTIMYATCA OT rOpHBIX NMOPOM, MPH MX aHANH3e
MCTIONIb30BATOCH BECOBOE [O3MPOBaHHE. JTANOHHPOBKA NpHOGOpa MPOM3BOMH-
J1ach C MIOMOLUBIO TBEPABIX H FA30BBIX ITATOHOB H TOKa3alla MACHTHUHbIC Pe3yib-
tatel. Mcrmonp3oBaHHaA MeTofMKAa NO3BONMNA HMCKIIIOYHTH CHCTEMATHYECKY 10
ouHbKy BHYTPH CepHH MpOD M MONYYHTb TOCTATOYHO }msxym cpem{eomocn- '
TeNbHY0 ClyuaiiHy1o oumbky (£8%) . _

Marematnueckas o06paGoTka pe3ynsraTtoB H3mepeHUil nponaso;umacb c
nomoutsio IBM. B nopapnsomem uncie cliyuaes pacnipeneneHue KOHLEHTpaLii
pPIYTH B FOPHBIX NMOPOAAX H pydax MOXHO GbUIO C IIy‘-Il!IHM npuﬁnnmeuneu
annpoKCHMHUPOBAT JIOTHOPMANIBHBIM 33aKOHOM.

leoxumuyeckas mucnepcus ObUTa MCMONB30BAHA MNA ONpefie/ieH!s ¢ Hafiex-
Hoctbio 0,95 10BepHTENILHBIX HHTEPBANIOB Cpe/IHEreOMEeTPHYECKHX COfepIKaHHit,
KOTOpble ObUIM MepecuMTaHbl B cpefdHeapumeTnyeckne koHueHtpauuu [151].

CopepxaHue pryTH B nopomax 6suio u3yuyeHo B 1326 mpobax M3 pasHsix
pernoHoB Coperckoro Coro3a, XapaKTepH3YOUMX Pa3sHOBO3PACTHbIE HHTDPY3HB-
Hble, 3ddy3uBHBIe, MeTaMOpdHYecKHe H OCaIOuHbIe MOPOb! 13 reonormyeckux’
nepronoB. Ilpu arom 65% mpo6 6buto oTo6pano Ha Tepputophu Kasaxcrama.

Pryts, Kak M Opyrue 3NemeHTbl, HAXOOMTCA B FOPHBIX MOPOAAX, COMJIACHO
B.W. Bepuanckomy [11], B cocTosHHH Bceobiuero moBCeMECTHOTO PacCeAHHA
M TOJIBKO B YACTHBIX CIIYYafAX MOXeT KOHUEHTPHPOBATHCA B BEPXHHX CIIOAX
nutocdepsl, B MecTopoxenuax. Knapk prym B 3emuoil xope, no H.A. O3epo-
Boit [102], A.A. CayxoBy [99] AL Bnnorpanony [16], coorBercrBenHo
paser 4,5 - 107%, 7,7 - 107 u 8,3 - 1075%. o Haumm pacveram, HCXOAA H3
paHHbIX Tabn. 2, knapk prym paseH 6,7 - 107°%. Cpeanue copepxanus pryTu
B KHCHBIX (TPaHHTBI, IPAaHONMOPHTHI, PHONHTBI), CPENHHX (OMODHTBI, aHfe-
3WTBI) , OCHOBHBIX (ra66po, 6a3anbThi) , yIBTPAOCHOBHBIX (mepuoOTHTEY) , rIIMHY-
CTBIX MOPOJAX, CIAHLAX, NECUaHHKAX M U3BECTHAKAX usmegnmcn B HeGONBIIOM
WHTepBalle KOHIEHTpawuit — ot 5,2 - 10~¢ mo 9,1 - 1075 (cm. Tabn. 2), uro
CBHIETENBCTBYET O BBHICOKOH OIHOPOIHOCTH pacipeneNieHHs PTYTH B rOPHBIX
nopopax, Hecmorpm Ha pasm—m}me cpusnxo-xumnecxae ycnomm X oﬁpa:so- -
BaHHUA. :

Hcnonsaysn f.[a.lﬂ-lble AL ‘Bunorpamosa [16], H.H. Cad:ponosa {103}
['.B. Boiitiesuua u ap. [50], Hamu Gbu1 BBIMONHEH aHaNU3 OTHOLLUEHHIT. MeXKIY
HauGOMBUIMMI M HAWMEHBUINMYU CONEpXaHUAMM 68 3/IeMEHTOB B BhILLIEMEpE-
YHCIIEHHBIX THUMAX TOPHBIX NMOPOMN. 3TH OTHOLIEHHA TpH paﬂ_)mponanﬂu pas-
Aenexsl Ha yetbipe fexansl (puc. 1). OTHOWEHUA MeXTy HaHGOMBIMMIL H HaK-
MEHBIIMMH CONCPXXaHUAMH [UIA NEPBOH eKa/lbl H3MeHsMoTeA oT 1,2 1o 10, mwa.
BTOpOit — or 10,5 mo 100, mna Tperseit — 01: 120 n.o 1000 « J:U!H qemep’rou —
ot 1135 110-2000.

B nepsym nexapy onn;m 23 3nemenra, BO BTOpYi0 — 38 3ne~:emon,
TPETBI0 — 5 ¥ B-UETBEPTYI0 — TONBKO 2 anemeHTa. B nepBoii Aekane Ha BTOPOM
MecTe nocie KHCIOpPOAA HAXOMHTCA PTyTh. OTHOLIEHME MEXIY MAKCHMAnb-
HBIMH H MHHHMAaJIBHBIMH conepmnam KHCIIOposia 1 PTYTH B FOPHBIX TIOPOJIaX
CooTBeTcTBeHHO paBHO 1,2 M 1,8, a pasiuua B KJapKax ITHX /IeMEHTOB B JIHTO-
cepe cocrasnseT moutH cemb NOpAAKoB. Bo BTOpOli. nekame mepsoe- "MECTO -
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3aHMMaeT TOPHil, a mociegHee — Oop. B Tperbeit mexane Ha mepBOM MecTe Ha-
XO[IMTCA ypaH, a Ha Mocle/iHeM — XpoM. B uerBepToi nexane HaXxonATcA yriie-
pon ¥ KoGaIbT, WA KOTOPHIX OTHOLICHMA MEXIY MaKCHMAIbHBIMH H MHHH-
MaIBHBIMH COfCPXAHHAMH B TOPHBIX NMOPONAX COOTBETCIBEHHO PABHEI 1135
u 2000. Jlansuejiniec yTouHeHHe CONEPXAHUIT HEKOTOPHIX NEMEHTOB B TOPHBIX
NOpoaax, BO3MOXKHO, IIPHBENET K HEKOTOPHIM H3MEHEHHAM B HX PaHXHPOBaHHH,

OMHAKO MOJIOXKEHHe PTYTH CYLIECTBEHHO He W3MEHWTCA. YCTOHUMBOH KOppens-

UMM MeX[y COMCPXAHWEM PTYTH B TOPHBIX NOPOAaX M HX BO3pacToM He
oGHapyxeHo.

B paHXHpOBaHHOM PAAY OTHOILEHUHA COMepKaHuit JIEMEHTOB PTYTh 3aHHMaeT
BTOpOE MECTO MOC/Te KHCIOpOAa. AHAlM3 pe3yJbTaToB Pa3fenieHHs BaOBBIX
KOHIUEHTpAIHMil HA COCTABNAIILME NPH H3yueHHH $OpM HaXOXAECHHSA PTYTH NpPH
* IMHEHHOM MOBBILIEHHH TEMIEPaTy PhI MOKA3aJl, YTO B PA3JIMYHBIX THMAX FOPHBIX
nopon HKCHpYeTcA TONMbKO OfHA COCTAaBIALIAA PTYTH, MaKCHMAaJIbHasA CKO-
POCTH BO3rOHKH KOTOpPOHl COOTBETCTBYET Y3KOMY TEMIlepaTypPHOMY MHTepBany
200-300°C. 3ot akT NO3BONSAET YTBEPXKOATh, YTO PTYTh B FOPHBIX NOPOAAX
B GONBIIMHCTBE ClyuaeB. HaxONMTCcA B ofHON ¢opme H He BXOOHT B KpHCTalNl-
NMYeCKHe pelleTKH noponooﬁpaaymumx MUHEpanoB, TeMIepaTypbl paspyiue-
HHA KOTOpPBIX HamHoro Beme 300 °C. CornacHo cnpaBoYHBIM IaHHBIM, TEMIIEpa-
Typbl Pa3pyllleHHs KPUCTALTHYECKHX PELIETOK OPTOKIIa3a, anbbuTa, aHOPTHTA,
KBapua, CTIofibl, aBIMT4, POTOBOii OOMAHKH M ONHBWMHA, KOTOpbIE MO Macce
cocrasnsior 92% nurocdepsl, uamensiorcs or 780 ao 1713 °C.

KpaitHas ofHOPOIHOCTE PTYTH B IHTOChEPE H HATHYHE TO/IBKO OJHOH COCTaB-
nAoIell NOKa3bIBAIOT, YTO PTYTh B TOPHBIX NOPOJAX NPEHMYLICCTBEHHO Ha-
XOOMTCA B OMHOH H3 JerkonoasuwiHbiX dopM. ITockonbky pTyTh B rOpHBIX
noponax HauGonee mopBuxHa B GopMe CBOGOMHBIX aTOMOB, MOXHO MpEANo-
nararh, yr0 PTYTh B NHTOCepe HaXOIMICA NPEHMYIUECTBEHHO B KBa3Hra3so-
0o6pa3sHOM COCTOSAHHM, NOMUMHAACH 3aKOHOMEPHOCTAM, xapamepﬂmm b4
ra’os.

Meicib 0 KBa3ura’zooGpa3sHOM COCTORHHH 371EMEHTOB B nu‘roccbepe BIIepBbIE
6buta Boickasana B.M. Bepuagckum [12]; HM. Cadpponos [103] paccmarpu-
BaeT KBa3uraszoobpa3HOe COCTOAHME Kak OIHY M3 ¢opm GeamuHepalbHOro
CYLIECTBOBAHHA 3]IEMEHTOB B 3€MHO#M Kope.

Kak M3BeCTHO, BOJIOCHO-TUICHOUHbIE H MONEKY/IAPHO-TUIEHOUHBIE BOIbI NpPO-

MMTBIBakOT EoGble rOpHbIE MOPOBI, TO3TOMY CBOGO/IHbIE aTOMBI PTYTH, AU dYH-

mupyloume B JHTOChEpe, NONANAIT BO BHYTPUNIOPOMHbIE BOA! H HAXONATCA B
_pacTBOpe 3THX BOA B (hopMe aTOMOB WM HOHOB, He TepAA CIOCOBHOCTH K
HeorpaHHueHHO#H AudPy3nH. YacTb aTOMOB PTYTH MOXET HaxoOUTbCA B COCTOA-

HUHM [IMHAMHYECKO#H afcopGuMy Ha rPaHAX KPUCTALIOB M MOBEPXHOCTAX BHYTPH- |

KpHCTannHyeckux paspemor [103].
.. JlanH®IE N0 pa3feNeHHI0 BAIOBBIX KOHUEHTPalMii Ha COCTABIAOLINE NO3BOA-

10T CuMTaTh, Y0 He MeHee 80% pPTYTH B rOpHBIX NOPOAAaX HAXOAMTCA B KBa3H- .

ra3006pa3HOM COCTOSHWH B BOJIOCHO-IUIEHOWHOH Bofe. 3Has MaccCy BOJIOCHO-
TUIEHOWHOM ¥ MOJIeKYNApHO-IUleHowHoi Boab! [103] 1 xonuuecTBO B Heil pryTH,
MOXHO OMpEe/HTE KOHUEHTPAlIO PTYTH B ITHX Boztax. OHa paBHa, N0 HalUMM
pacueram, 8,8 - 1074%, wm 8,8 - 107 r/n.

PacyeTHBle [aHHble MO3BOJIAIOT YTBEPXKAATH, UTO BO nmpnnopommx BOAAx
CcOnep Kaue PTYTH Bbillle, YeM B MOI3EMHBIX H PeYHBIX BOMAX. ;
. HakomleHHe 27IeMEHTOB BO BHYTPHIIOPOJHBIX BOJAX OTHOCHTENLHO JloA3eM-
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TabGnuua 2

Cpemce apudMeTHiecKoe coaepxkaHie pry-m B ropmm nopopax H rpauuum noncpn-
TeAbHBIX HHTEPBANOB ¢ HajexHocTsio 0,95

’ . Conepxanue, Yucmo -
IMoponst Peruonst Bospacr 0-“’% npod
HHTpy3UBHEIE ‘ 2,9-6,7-15,6 = 267
. IpaHMTHI H rpaHo- I-IV Pt,Cm,0,5,D,C, 2,8-6,7-16,2 83
HMOpPHTEI P,K ;
JWMOPHTEI 1=V, IV-VI, ACm,0,5,D,C,P;, 34-7,5-164 61
VI, IX K,Pg . Al 1.
ra66po LV,VLVILIX Ar,Cm,0,S5D,P, 28-6,5-15,7 80 I
. - K' Pg F T
runep6asuTEI I-TIL, V ACm,Cm,0,S,  3,2-63-12,7 43
D,C :
3 ysuBHEIe ; " 2,3-5,2-11,5 263
PHOMHTEI I-1V, VIII-XI Pr,Cm,0,5,D,C, 2,4-54-12,.2 100
: P,T,LK,PgQ L
AHOE3UTHI I-IV, IX Pt,Cm,0,8,D,C, 2,5-5,1=10,2 79
P,Pg -
GasalibTh LILIv,vili-X Cm,0,§,D,C, T, 2,3-5,1-11,9 84
l’ Pg- Ng- Q k '
Metamopduueckue : 1,7-4,4-1,9 184
CITaHIBI L IL, VII, VIII ACm,0,S,D,C,I 1,9-4,1-8,2 59
MpaMOpEI I, VII, XII ACm,Cm, S, D 2-4,2-8,7 28
KBapuuTh LV, VI ~ACm,Cm,0,S, 3,5-9,4-24,8 50
D,C
rHeftcul LIV, XI ACm,Cm,C, P 2,8-7,6-21 27
ambu6oMUTEI I1, II1, VI ACm,C 2,2-4,7-10 20
Ocapoytsle ) 3,9-6,6—-15 612
aprUHTEL, LILIV,V,XII, Cm,0,D,C, P, T 3,6-9,1-224 104
TNIHHBI Xiv I,Pg,Ng,Q .
aneBpONHTL, LILIV,XL,XIV ACm,Cm,O,S,D, 3,2-6,6-137 92
alneBpHTHL - b CPT,I1,PgQ :
necuanuxy, Neckn L ILIV,V “ACm,Cm,0,8,D, 3,2-7,4-16,3 111
. "GP, T,LLK,Pg, Ng
rpasesutet, kod- L ILIV,V,VIill, ACm,Cm,0,S8,D, 29-7-16 78 *
rJI0MepaThl XV, XV C,P,T,I,Pg, Neg
' CHITHUMTHI LILIV,V,XV, ACm,Cm,0,S,D, 2,6-6,8-18,2 62
XVI C, ILK,Pg, Ng - _
H3BeCTHAKH LILIV,V,XIV, ACm,Cm,0,S,D, 24-52-10,2 106
XVl C,P,T,LK,Pg,Ng
TONOMHTBI L, IV, XI, XIV, ACm,Cm,0,5,D, 1,8-3,7-7,3 59
XVII C,PT

*1 — Hxnueit Kasaxcrau, 11 — Uentpansuboi, 111 — Bocrounsiit, IV — Cesepustii, V —
Sananusii Kazaxcran, VI — Ykpauuckuit wur, VII — 3abaiikanve, VIII — cxnaouaran
3oHa Cuxora Anuus, [X — Mansiit Kaskas, X -~ Kpemm, X1 — ¥Vpan, XII — Tuccapckmit
xpeGer, XIII —IlpubGanmuxa, XIV — nporu6 Bonsworo HonBaca, XV — Pyccxas Ilnar-
¢opma, XVI — Bonswoit Kanka3s, XVII — 3amapueiit Taxs-IWans, XVIII — Cubupckan
nnardopma.
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[ ; 7 by " HBIX BOJl YCTaHOBJIEHO IMIMPHYECKH 1A MeaH, _cepeﬁpa, CBHHUa, fona, Gopa,

L a7 '} ©6poma M ApPYTHX 3JIEMEHTOB. . _
| - N _ Ksa3suraszooGpa3uas pryTs, no-Bunumomy, obpazosanace B npouecce dopmu-
I_l :g . _ poBaHHMA TOPHBIX mopof. OpHako ropHbie MOPOAbI MOIMH npHoGperats Konosn-

l §

-HHTeNbHO CBOGOMHBIE aTOMBI PTYTH 33 CYeT IMAHAIMH €€ U3 INYGHHHBIX MCTOY-
HHKOB 3¢MHOM KOPBI, 2 TAK)Ke 32 CYeT HHCXOMAIIMX ¥ BOCXOALMX BOM, COED-
Xawmx pryTh. BhICOKaA CTeneHb OJHOPOJHOCTH PAacmpenieNieHHA PTYTH B JIHTO-

| coepe mocturnyra, BepoATHO, Yy mocie 06pa3oBaHHA TOPHLIX NOPOR MyTeM

| nnurensuoro muddysnonHoro mepepacmpeseneHus KBa3urazooGpasHoil PTYTH.

'CrienoBatesibHO, CTeneHb OJHOPOIHOCTH paclpelelieHHst PTYTH B . TOMIIAX
TOpPHBIX NMOPON MOXKET 3aBHCETh OT MX Bo3pacta. B ropuexx mopomax moxdio -
BBIIENINTh CBEPXKANWIIAPHBIE, KAMWUIAPHLIE ¥ CyOKamMIIApHbIE MOPbI COOT-

[

I g - BercTBeHHO ¢ auametpamu 0,5; 0,5-0,002 u menee 0,0002 mm [21]. CsoBon-
'r ',,,.Z, | Hble aTOMBI PTYTH, NO HalleMy MHEHMI0, HAXOJATCA IJIaBHBIM 06pa3om B Ccy6-
[

KanWUIAPHBIX MOpax, TaK KaK KOJIMYeCTBO 3THX NOP Ha eIMHULY oGbeMa 3HAWH-
TenibHO Gonblile, yem Apyrux. B ¢opme cBOGOOHBIX aTOMOB BO BHYTPHMOPO.-
HBIX BOJIAX TOPHBLIX NMOPOM HAXOMMTCA HE TONMBKO PTYTh, HO M MHOIHe HApyTHe
snementbl. OHaxO 1A PTyTH 312 GOPMA HAXOXKAEHHA, NI0-BHAUMOMY, ABJIAET-
| ca npemmywecTBeHHOA. ITOT BHIBOJ BBITEKAET M3 TOrO, YTO ONHOPOMHOCTH
pacnpeqieNieHHs COMePXatuii PTYTH B FOPHBIX NOPOMAX BBILLE, YeM [APYTHX 371e-
| menroB, HCKIOYA KHCNIOPON, KNIAPK KOTOPOro B 3¢MHOI Kope cocraBiser 47%.
HaxoxpeHuio pryTH B ropHBIX NMOpOfaX B KBa3ura3ooGpa3HOM COCTOSHHM
cnocob6eTByioT crefyiowue dakTopsl. Bnarogaps BbICOKOMY NMOTEHUMANY HOHH-
3alHH PTYTh CTpeMMTCH, Mo MHeHHI0 A.A. Caykoea [99], BoccranasnuBarbes
no Meranna ¥3 niobeix ee coequnenuit. HecMmoTps Ha XanskodHnbHble cBOCTBA
| PrymH, umpokKoe pacnpocrpaHeHké é¢ B topme cynbdumoB u3-3a meduumTa
cepsr MasoBeposTHO. ITo B. Meiicony [59], cepa nours ficnsocTbio CBA3bBaeTCs
| c xenesom, HaxonAumMmca B u3bbiTke' B 3emuoit Kope. [To nanusM B.1. JleGe-
| mesa [56], pan “nanatommx” cnocoBHoCTeil MeMeHTOB K 06pa3oBaHMI0 COSTH-
| Hemuit ¢ cepoit mmeer Bun: Cu—Pb—Ni-Bi-Hg—Ag—Au. Takum o6pasom,
|| ocrarox cepsl B nepByio ouepemb HAeT Ha obpa3oBaHue coegHHeHHit ¢ Me[blo,
(| CBHHLOM, HHMKeNeM H BHCMYTOM, KOTOpblE HMelT GOJlee BBICOKHE KNapKH,
ueM pTyTh. JHepreTHuecKuil daxkTOp mpenaATcTBYeT 06Pa3OBAHMIO COEMHEHHI
PTYTH C KHCIIOPO/IOM, HeCMOTpsA Ha M3ObITOK mocnenHero B Jutocdepe [56].
Manstit knapk prym (4,5-7,7 - 107°%) npensrcrayer 06pa3oBaituio MHOro-
YHCNIeHHBIX $OPM ee HAXOXNICHHSA B FOPHBIX MOPOJaX.

HccrnenoBanusa pacmpenieNieHHs CONepXaHuil PTYTH B pa3nHuHBIX ¢dpaxumax
anmosus pex CpenHeii Asun u Kasaxcrana nokasanu, 4ro YacTHUBI pa3Mepamy
or 2500 no 500 MK copepXaT KOMMUECTBA PTYTH, GNU3KHe K TAKOBHIM B rop-
HBIX moponax, a npu yactuuax or 400 1o 100 MK KOHUEHTPAUHA PTYTH YMeHb-
luaercs, 4ro, BepoATHO, 06YCJIOB/IEHO BhIlleNaYHBaHHEM ee BOJaMH nipu o6pa3o-
Baluu anmosuA. Bo d¢pakumax anmosusa paamepamu 100 Mx M MeHee HaGnmio-

~Haetca oboraweHue pryThio B 2—4 pa3a. IT0 ODYGiosicns COpSumch Piyin
WIHCTO-INHHHCTEIME PpaKUMAME U3 peuHbIX Bop, [145]. _

A.A. Caykos [99] meprimM uayuun pacnpenenenye pryTH B pyfax M MuHe-

PIaX rHapOTepMANbHBIX MeCTOPOXHeHui. H3yuenue pacnpenenerus pryt B

Pynax mecropoxuenuit nposomunocs H.A. Oseposoit [72, 73], 3.41. Lieppanze
-"‘_"-———-_

' Knapx cepsi — 0,047%; xnapk xeneaa — 4,65%.
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Puc. 1. JlvarpamMma COOTHOIICHHH MAKCHMANEHEIX ¥ MHHHMAILHLIX CPELHUX COMepaHuti XHMHYECKHX 2IeMEeHTOB B

TOpPHLIX MOPOAAX
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[153] u np. Hamu Gbut npoBefieHbl CrielHaTbHble paGOThI MO H3YYEHHIO COflEp-
KAHUA PTYTH B PYHAAaX PasNHYHBIX TeHEeTHYECKHX THMOB PYHHBIX MECTOpPOe-
HUil MO MeTOMMKe, M3M0XeHHOH Bbile. B pesynbrate pabor A:A. Caykoma,
H.A..O3epoBoii H HalWMX HCCNEeNOBAaHHA YCTAHOBEHO, YTO B PYAaxX IHAOreHHBIX
MECTOPOXKEHHH J10GOro reHeTHYECKOro THNA CPefHHE COMEpXaHHA PTYTH
3HAYMMO OTJIMYAKTCA OT CPEefHMX CONepXaHHWif ' PTYTH BMEINAWMIHX MOPOM.
OcoBeHHO BBICOKHE KOHIEHTPAUMH PTYTH XapaKTepHBI 1A CynbOHOHBIX HEPTYT-
HBIX MECTOPOXMEHHii, rae CONCpXaHMA PTYTH B pyAaX MpPeBBILANT COepKa-
HHA BO BMELLAOIMX ropHeix nopopax B 10—100 pa3. Yucno ¢opm Haxoxme-
HUA PTYTH B OT/IHYHME OT TOPHBIX MOPOA B pPyHax H3MEHAETCA B OCHOBHOM OT
mByx po natu [145]. - .

OGoralueHne pTYThIo PYIOHBIX TENl YBEIHYHBAETCH OT MarMaTHUYeCKUX K CHIOpO-
TEPMAIBHBIM B 0COBEHHO TeJIeTEPMAJIbHBIM MECTOPOXKIEHUAM, YTO MOMeET GbITh
obwpacaumo, cnenya A.A. Caykosy [99, 101], Bbicokoii NeTyyecTbio mapoB
prytd. BanencrBue atoro pryts oGocoGnsnach W3 MarMaTHYeCKOro paciuiaBa
B BuOe razooGpasHoii ¢a3bl, KOHUEHTPHpyAch B BOnbliel CTeNneHH B HH3KO-
TeMIePATYPHEIX TelleTePMAIBHBIX MeCTOPOKIEeHHAX.

Ha ocHoBanuu u3yueHusa 42 muHepanos u3 pyn 35 mecropoxxderuit Cpen-
Heit A3un u KazaxcTaHa ycTaHOBIIEHO, YTO KOHIEHTPAUHMM PTYTH B THIIOTEHHBIX
M THNEpPreHHbIX MHUHepanax pymaHsix Ten B 5—600 pa3 [142] npessnuatnot conep-
JKaHUA B ropHeix mopopax. HauGonbiuve KOHUEHTPAIH PTYTH YCTaHOBIEHLI B
nepyccute oo 0,1% u nupomopdure no 0,01% B OKHCIIEHHBIX PyAaX CBHHLOBO-
UMHKOBBIX MeCTOpPOXfeHHil. B ucciefoBaHHbIX MHHepATaX YCTAHOBIIEHB! OfHA—
Tpu opMBI HaxoxnaeHHsA pryTH. Ilpu GOpMHPOBAHHN 30HBI OKHCIIEHHA - IIPOKC:
xonut TpaHcdopmaums GHOpM HaxXOXKAECHHS PTYTH, YTO HAXO[IMT OTpaXkeHHe B
H3MEHEHHH TEPMHYECKOrO CNEKTP2 COCTABJIAKINMX PTYTH NpH JIHHEHHOH BO3-
roHke. PryTs B nonasnsiomieM YMCle HCCEOBaHHBIX MHHEpaJioB HAXOOMTCH
He B KPHCTAUIHYECKOH pellleTKe, TAK KaK Temreparypa paspylleHHs pelieTok
HAMHOrO Bhllle TeMNepaTypbhl MaKCHMaJIbHOH BO3rOHKH PTYTH M3 MMHepaJloB.

Uccneposannsamu 43 nouBeHHBIX paspezoB Kasaxcrana Ha pasnuyHbIX mate-
PHHCKHX MOpOIAX YCTAHOBJIEHO, YTO CpelHHE KOHUEHTPAlUMH PTYTH B pasiiHy-
HBIX reHETHYECKHX FOPH3OHTAX NOYB U3MeHsAIoTCA B npeenax (2,7-8,8)-107%%.
TIpu 3TOM Ccolep)KaHMA PTYTH B NOYBAX Pa3fMUHBIX 3NIeMEHTapHBIX JIaHAIIahTOB
pasust (3,4-5,8)-107%%.

Cpennue cofep)KaHHs PTYTH IJIA BCeX MCCIIeOBaHHBIX MOYB B FOPH30HTE A
paBHst 3,1-5.8-89- 107%% (43 npo6e1), B ropusoure B — 2,7—-4,4—6,3- 107%%
(41 npo6a), B ropusonre C — 2,0-3,4-5-107° (43 npo6sr) . [Tpu 31OM Cpen-
HHE COJepX¥aHUA OTNHYAKTCA 3HaYMMO Opyr OT Apyra. OTCIOII,B B Mpolecce
¢$OpMHPOBaHHA TOPH3OHTOB IOYB HauGonbliMe KOHUEHTPALMM PTYTH (PHKCH-
PYIOTCA B TyMYCOBOM TOpH30HTE, 2 HaHMeHblMe — B TOpPH3OHTe MarcpHH-
CKHX 1mopon. '

YBenuuenue coaepKaHUA PTYTH B TyMyCOBOM rOPH3OHTE TIPOHCXOMIHT 3a cyer
confmui DTVIH W3 ROMHEIX paCTBOPOB i armocepsl. CpemHue coepxaHus
PTYTH B KalUTAaHOBBIX MouBax pasHbl 4,2-107%% (17 pa3pe3os), B uepHO3eM-
HbiX — 4,8-107°% (18 pa3pe3oB), n1yroBhIX M CONOKYaKOBEIX (8 paspe3oB) —
5,2-1079%. Cpepnue KOHueHTpauuu prytd B mousax Kasaxcrama pasHsr 2,1-—
4,6-7,5-10"%. IpuseneHnsle widpbl NO3BONANT YTBEPXKUATh, YTO KONHYe-
CTBa pTYyTH B NOYBAX HACNEYKTCA OT rOPHBIX NOPOA 0e3 CyleCTBEHHBIX
H3MEHEHHH.
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Mo M}HM\M A.Il. Butorpanosa [15], conepxanus prymi B KynsTypHBIX NOY-
Bax kone6mworea or 3-107° no 7-107°%, a, no ganHbm C. Ymmcrona [179],
cofepxaHuA pTyTH B nouBax Hemampr u Texaca (CHIA) mamensorcs ot 2-107°
no4-107%%. - .

B nousax pryTb MOXeT HAXOOMTbCH B HEOPraHHYECKMX, OPraHuyecKux ¢op-
Max ¥ B aTOMapHOM coctosnuy. Ha ocHOBaHHH mpAMBIX H3Mepenuii copepiika-
HUA NMapoB PTYTH B MOYBEHHOM BO3[yXe H3MeHsoTCA B mpenenax- (0,2-0,6)-
-10™® mr/n npu npokauke 1 N TOYBEHHOro BO3AYXa CO cxopocteio 1 11/MuH.
Kak Oyner nokasaHo HHXe, KOHUEHTPAlMA NAPOB PTYTH 3aBHCHT OT KOMHYECTBA

- NMPOKAa4YaHHOIO BO3[yXa H I‘J'ly&l!l{bl oTcoca. YkasaHHble KOHLEHTpallHH Xapak-

TEpPHB! JUIA YYaCTKOB, HaXOOAIMXCA BHe 30H INIyGHHHBIX pa3fioMOB, MeCTo-
POKIEHHH ¥ aHTPONMOreHHOro 3arpA3Henud. Iloussl B3aMMOMEHCTBYIOT C aTMO-
cdepoit, norowas napsl pryTH H3 OCAJAKOB H HEMOCPSACTBEHHO U3 aTMOCdepBL.
Omxako Hapsany ¢ mpoueccamy NOTJICMIEHHA IPOMCXOINUT H OTAava B arMocdepy
3a cyer fAecopOumu pryTH. Mexay nornioueHnemM U IMHCCHEH PTYTH CYIECTBYET
CIIOXKHOE AHHAMHYECKOE PaBHOBECHE, KOTOPOE OMNpeleNfAeTcA COCTOAHHEM NOY-
BBI H aTMOCepbl, HOpMaMH HaXOXIEHHA PTYTH ¥ APYrUMH akTopamu.

Ipuponusic BOMbI, BilouaiolMe aTMOChepHble OCAJKH, NOA3EMHbIE, peu-
Hble, MOPCKHE H OKEaHHYECKHe BOIbl, ABJIAIOTCA CIIOMHBIMH PacTBOPaAMH MHOT0-
ofpasHpix  BelecTB. XMMHYECKHH COCTaB aTMOC)epPHBIX OCAKOB H PEUHBIX-
BOJ HeOOHOPOHEH M 3aBHCHT OT MHOrMX (akTopoB. MOpcKHe U oxeaHuyecKue
BOAbl X2pAKTEPH3YIOTCA MNOCTOAHHBIM BO BPeMeHH H MpPOCTPAHCTBE -XMMHYe-
CKHM COCT2BOM BOZ 10 OCHOBHBIM KOMMoHeHTaM. ITocTosHCcTBO cocTaBa MoskeT
HapyIlaThCA TONBKO B NPHOpEXHBIX YaCTAX MPH 3HAYMTENIBHOM OMpPEeCHeHHH
HIIH BO BHYTPEHHHX MOPAX NpPH NMOHHXKEHHH COJIEHOCTH M 3aTPyOHEHHOM BOLO-
obmene ¢ okeaHom [87]. KoppekTHoe onpeneneHue cosie piaHuit PTYTH B BOflax
JOCTHTaeTCcA NHIUb NpOBe[leHHEM BCeX CTaamuil aHanmu3a (orGop, XpaHeHue, H3-
MepeliHe Ha npubope) B OueHb YMCTBIX YCIOBHAX. JUIA CpaBHEHHA Pe3yNBTAaTOB
aHAIN32 B PadIHYHBIX NPHPOAHBIX BOAAX HeoGXOAMMO BOAY NpeNBapHTENBHO
nponyckars yepe3 memOpanHbli dumbTp ¢ mamerpom 0,45 mxm [87]. Ilpu
XpaHeHHH mpo0 fJaXe B CTEKNAHHBIX COCY[aX NPOMCXOAMT COpOUMA PTYTH
Ha CTeHKaX, YTO MOXET HCKaXaTb Pe3YNbTarhl aHANIH3a NPH MANbIX KOHUEHTpa-
uuAx prytd. B'pabore A.K. llpokodresa cnenan o63op uccnenosanuii pacnpe-
AeNeHUA COAePXaHNH PTYTH, KaAMUA M LMHKA B TIPHPOOHBIX BOMAX, KOTOpBIE
OTBEYalOT COBpeMEHHbIM TpeboBaHusAM aHanmu3a. Huke HaMu npuBopATCs cBefe-
HMA, 3aHMCTBOBaHHbIe H3 3TOi paGoTh! [87].

B npecubix Bopax (cHer ANACKH) cofiepaHue PTYTH PaBHO MIIH MCHbiLie
(0,5-2,6)-107% r/n, B p. Muccucunu — (1-3,9)-1078 r/n, a yerse p- Ama3son-
Ki — 6,7 - 10™® r/n. B noBepXHOCTHBIX BOJAX ATNaHTHYECKOIO OKeaHa KOH-
LeHTpaunH H3MmeHalorcA B npepenax (0,8—3,3)-107% r/n, npu stom ¢ rny6u-
Hoit B HHTepBaTe 0-4030 M B HedUNBTPOBAHHOI BoMe COMEpXKAHHE PAcTET OT
(3—4).107° po 14,2 - 10™® r/n. B npubpexaibix Bofax AHIIMH COlepXaHMe
prym pasuo (0,6—2,8)-107% r/n, B Unnuiickom oxeane — (1-2)-107%, a B
Kuraiickom mope — (1,6—2,8)-107% r/n. P

AK. Tlpoxodres ormeuaer, 4YT0 CylmecTBOBaHHe PACTBOPEHHBIX XHMMYe-
ckux Gopm pryTH, KaK M [APYrHX MeTauioB, 3aBHCHT oT PH, penokcioten-
UMana, KOHUEHTPAUMH METaN/IOB, HEOPraHHUECKHX M OPraHHYeCKHX JIHTaHIOB,
KONIOHOHBIX YaCTHL, OCaXICHHA, pacTBOpeHHA, copluumM, OHONOIMYECKMX H
du3neckux ABNEHHA W Apyrux ¢axtopos. [loaromy Hem3sectHo, B KaKoil
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cTemeHH pe3yNbTaTbl pacyeToB (GOPM MeTAUIOB B TNPHPOAHBIX BOfax, paxe
Ha OcHOBe HamBonee COBepUICHHBIX MOJIeNed, OTPAXAKT PeanbHyl NEHCTBH-
tensHocts” [87, c. 66]. Takum o6pa3zom, TONbKO Henocpe/IcTBEHHOE Ompe-
HeneHMe KOHUEHTpalUWMii M (GOPM HAXOXIEHHA PTYTH Ha MeCTe HaXOXICHHA

BOI ABNAEICA ONTHMAIBHBIM NPH H3Y4YeHHM TreOXHMHMH PTYTH B INpPHpOA-.

HBIX BOJAX. ' :

Hamu npoBepeHs! ONpefielleHHA COMEPXKAHMH aTOMAapHOH PTYTH B MPHPOA-
Hpix Bomax B pasHbix perHoHax CCCP, xoropnie Mokasanu, YTo aTromapHad
PTYTh NpH YyBcTBUTENsHOCTH onpenenenus (0,2-0,5) - 10~8 mr/n duxcupyer-
A TONBKO TaM, Tfi€ eCTh NOCTOAHHBIH HCTOYHHK METAJUTMYECKOH PTYTH MM ee
napoB. Braromapa pa3MuHBIM XMMHYECKHM PEaKUMAM C JAPYTHMH 37IeMeH-
TAMH HJH MX HOHAMHK M COEMHEHHAMH aHOMAJIbHbIE KOHIEHTPAUMU aTOMapHOH
PTYTH B NPUPOIHBIX BOIAX HMEIOT OTHOCHTENBHO Manoe Bpems “kusnn” (cyuue-
CTBOBaHMS) B-TIPHPOAHBIX Bozax. B TaOn. 3 mpuBe/ieHbI pe3y/bTaThl HCCIIENIOBA-
HHil, MOATBEpIKIAMiMe BbICKa3aHHOe MOJNOXeHHe. ATOMapHas pryTh B BOHAX
_0BHapyKeHa TaM, I/ie eCTb PYIHbIe TeNa WIX MHHEePATTH30BAHHbIE 30HBL

Tlpu mponyckaHuM NapoB PTyTH W3 3TanioHa yepe3 0,5 11 AMCTHILIHPOBAHHOH
BOMIbI B Heii octaercs 10—19% ot obiuero xonuuectsa pryt (Ta6n. 4).

OCHOBHBIMH €CTeCTBEHHBIMH HCTOUHMKAaMH PTYTH B aTMocdepe ABNAITCA
TOpHble TOPOMBI, PACTEHHH, NIOUBEI, MOPH, OKeaHbl, BYNIKAHbI U 30HBI IIyGuH-

HBIX_pa3noMoB. CylecTBEHHBIM aHOMATIBHBIM HCTOYHHKOM N1apOB PTYTH B aTMO-

chepe ABNAIOTCA TOPHbIC IMOPOAbI 30H INMyOHHHBIX Pa3slioMOB M TEPMHUYECKHX
YUACTKOB, W3 KOTOPbIX PTYTh BO3TOHAETCA MpH MOBBILIEHHH TeMINEPATypbl.
U3 1 M° ropusix mopos mosxker Bosrousrscst 0,15—20 r pryTu, KoTOpOE CNoCOG-
HO 0Gpa30BaTh aHOMAJIBHbIE KOHUEHTPalMK B BO3/lyxe 06beMOM 107 M. kcne-
PHMEHTBI 1I0KA3aJIH, YTO 3HAUUMBbIe KOJHYECTBA PTYTH BO3rOHAIOTCA M3 MOPON
yxe npu Temnepatype 80 °C. Io aHanoruy ¢ XMMHYECKOH KHHETHKOI NMPOCTBIX
OIHOCTOPOHHHMX PeaKlMii IpH H30TEPMHYECKOH BO3TOHKE PTYTH MOXHO BBECTH
CreflyiolHe NapaMeTpbl: KOHCTAHTY CKOPOCTH BO3TOHKM, BPEMA JW3HH PTYTH
B MOPOZE ¥ NEPHOX MOMYBO3rOHKH. JKCEPHMEHTbI MIOKA3aJIH, YT0, HanpHMmep,
B NMOpPOIUKOBOM rpaHute npu 150 °C Bpems KM3HH PTYTH paBHO 645 c, a npH
300 °C — 92 c. KoHcTaHTa CKOPOCTH BO3TOHKH PTYTH [JIA BCeX MOPOJ pacTer
¢ yBeNWYeHHEM TeMIepaTypbl H ee 3aBHCHMOCTb OT TeMIepaTypbl MOXeT GbiTh
BBIpaXkeHa M3BECTHBIM ypaBHeHnem Appenuyca. Hapany ¢ nocrynieHHem napos
pTyT™H B aTmoctepy CYLICCTBYIOT CIOXHbIe M pasHOOOpa3Hble NMPOLECCH e
ynanesuss u3 armocdepsl B OKeaHb! W Ha NMOBEPXHOCTH CYLIH. Pry1s B armo-
cdepe HaxoDuTcs B pa3HoOOpasHbIX (POPMAX, O KOTOPIX "MOMKHO CYAMTH MO
_OTPBIBOUHBIM 3KCTIEPAMEHTAIBHBIM JaHHbIM M OOLMM (QH3HKO-XHMHYECKHM
MONOXKEHUAM. - : .

[lo pnanupiM A.®. Encel, hoHOBBIE KOHIEHTPAUUH PTYTH B BO3[YXE.B Cegep-
 woit Kanudoprum Ha Bbicore 2—30 M pasusr menee 1-107° mr/n [168]. Bo
BpeMs HayYHO-UCCIe[lOBATENIbCKOTO pefica B ATIAHTHYECKOM OKEaHe MExiy
lamGyprom u BysHoc-AlipecoM NpOM3BOMMIMCh HM3MEDEHHS NapoB PTYTH,
KOTOpBIC 1OKA3aJH, YTO CPefHHE KOHUEHTPAalMH PTYTH B IPHBOMHON aTmo-
cepe B ceBepHoM nmonyuiapuu pasrel (1,56 £0,32) - 10~° mr/n, a-B 10KHOM —
(1,05 £0,22) - 1072 mr/n [176]. . _ : =

B Teuenue 1972—1981 rr. Hamu GbUIO MpOBeMeHO M3YUeHHE KOHLEHTpAUMH
MapoB PTyTH B MPH3eMHON arMochepe B PasHbIX PadoOHaxX Kaska3a, Cpenneit
Aspn, Kasaxcrauwa, IOxaioro Ypama u Cpemuero Iosomxkss. Hccnenosanis
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To xe ”. 8 To xe 1 & : 5 a
11 ) " 9 LI
O3epo 'minoe " 1 » O . s
To xe b © 2 e CesepHbiit Kan- 1,45-1,6-1,75 VIL72,VIIL75,V1.80,VL81 3199 *
m n 3 " ka3 (Pocrosckas = TI=26 150-2800
» " 4 ” o6nacts, Kpaaio- )
" " 5 » napcknft u Cras-
» » 6 » pomonsckHii kpait,
w W 5 @ KaGapmino-Ban-
" " . . Kapckas i Cese-
” - 8 & " po-OcemuHckas
; _ 9 ACCP)
_ Baunapekas ACCP, Yuanmuuckuit paitoH, CKBaXHHBI | Cpysus 1,26-1,4-1,54 VIIL75,X1.80 - 15(39)
Yuactok 3anagHo-O3epHeit He‘r 1362 He o6H. ) 14-23 409"‘2333_ .
To xe 1369 To xe © Apmemus 14-1,6-1,8 VIIL75,VIL80 3 14 (33)
» Menmas : 1366 21,5 17-33 600-2341 '
il Her 1378 He o6H. :
i AsepbGafixan, 0,98-1,2—-1,42 VIIL72,V1.80,VL.81 18(47)
Bﬁqmu MeaHolt 30HEI 5 88,3 KapaGaxckuit 11-33 0-2360 v
i To xe 6 He obH. xpeber, JleHKo-
» MemHoKonuenaHHOe pyAHOE 7 844,0 i panckas i Kypa-
Teno mouHocTLo 40 M Ha ' : ApaxcuHckas
rnyGuHe 360 M ' HH3IMEHHOCTH . .
TMoGepeskse Kacrmitckoro mops . TypkMeHus 1,22-1,3-1,38 VIIL72,v.75,VIL80,VI.81 97(245)
12-40 0-300
B 30 xM ceBepHee r. Kpaaio- 1 He oGH. -
BOLICKa YaGexucran 0,97-1,3-1,63 VIL72,VILIX.81 7(25)
To xe 2 Tous ] . 25-32 - 150-600 -
TamxMKHCTaH 1,21-1,3-1,39 - VIIL72,VIIL73,VIL.80,IX.81 87(244)
! 10-30 6004655
Kupruaus 1,1-1,2-1,3 - VIIL80,VIIL81 o 51(125)
, ' 10-28 - 800-3330
TabGnuua 4 10%mueit Kazax- 1,06-1,2-1,34 IX.72,VIIL80,VIIL81 25(65)
Konuuecrso pacrBopentofi prymd B 0,5 n nuc‘ruu:mponmmoi! BOABI H H3BJECYeHHOH . cTaH 12-24 150-1800
GapGotaxom B 10-* mr ; Ceepubitt i Ien-  1,16-1,3—1,44 VIIL8O 21(49)
. Tpansusit Kazax- 7-19 300-800 :
Hssneuenne Hasnevenue CcTaH .
Prym, nepe- GapGoTaxom PryTs, nepe- GapGoTaxom
;‘;’n';;' wemuan 8 3 BOBI f_W“ OT| remuras B ¥3 BOOBI Sanapubit 0,97-1,2-1,43 1X.72,1X.73,VIIL75 12(40)
Boay Boay Kazaxcran 14-21 20-200 :
: il ! 2 3 10%aEtt ¥Ypan 1,07-1,2-1,33 V1.73,VL.75,1X.80 ©23(54)
© (YennAbhwcwasn  10-20 . 150-500 '
36 6 3.2 05 345 45 2 1 0 OpestGyprexas : R
38 4 2 1 0 37 5 2 1 0 ofutactu, Bau-
35 5 3 1 05 39 7 4 2 0 Kupckast ACCP)
34 4,5 2 1 1 32 6 3 I 0 5
33,5 4 . 2+ 0
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TaGnuuna s

(oKoHuaHuUe)

£
1 2 3 .

Cpemiee Moson-  * 0,83-1,0-1,17 ~ IX.72,V1.73,VIL75,1X.76,I1X.80 24 (65)
wpe (Ky#Gb1- 7-20 50-150

wesckad, l'opb-

KoBckas, [leHseH-

ckas obnacTH,

Mopnosckas,

Yypamickas U

Tarapckas ACCP) _

7(30)
Bypamia 0,96-1,1-1,24 VIL76
10-18 _ 700-1 000_

Kaska3, Cpen- 1,26-1,3-1,34 72,73,75,76,80 1 81 432(1160)
HAA A, Kazax- 7-40 ‘0-4655.

craH, K0xmemt
- ¥pan, Cpepnee

Tlosomxee, Bypa-

™S

YexOCnoBaKHA 0,83-0,94-1,07 VIILIX.74 - " 7(10)

(llymasa, Pyp-  15-20 400-750

Heie Topsl, AceHnx) :

Bonrapus (Pomo- - 0,97-1,06-1,16 VIILX.76 10(35)

nel, Bankaxer, 16-22 0-1700

Cpenrnie rops)

* TemmepaTypa BO3MYXa B rPajycax.
**B cicobKax AaHO WCNO H3IMEPeHHiL.

NPOBOMWIHCh TPEHMYLUECTBEHHO B JleTHee BpeMA Ha BBICOTE 2 M BHe 30H
aHTpOTIOTEHHOr0 3arpA3HeHHA M FIIYOMHHBIX PasnoMoOB. Cpemme_;couuempa-
MM PTYTH B U3yYeHHBIX pernoHax (TaGum. 5) wamensorcsi ot 1 - 1077 (Cpemmee
Mosomxse) mo 1,6 - 10> mr/n (Cesepubii Kaskas, Apmenus). B nenom Ha
ocroparuu 1160 uamepennii B 432 Touxkax HaGo[eHHUH B YKa3aHHBIX PETHOHAX
YCTaHOBJIEHO, YTO CpeliHHe apuMeTHUECKHe COAepXaHuA Mapos pTyTH B NpH-
semuoit armocdepe ¢ HamexHoctsio 0,95 3akmioueHbl B HHTepBasie (1,26-1,3—
1,34)-10~° mr/n. HeGonbime HCCIENOBAHHSA, BBINOIHEHHbIE B ‘I_(ECP u HPB,
TOKA3a]H, YTO CPefHHE KOHUEHTPAlUMH H: MEHAIOTCA OT 0,94 - 1077 po 1,06 -
. 10~° mr/n coorBercrBeHHo. Takum 06pa3oM, cpeliHHe KOHUEHTPAUMH NMapoB
PTYTH B €CTECTBEHHbIX YCIOBHAX MEHAIOTCA B HebONBIINX npefenax — OT
0,94 - 10° po 1,6 - 1077 mr/n, 4r0 CBHACTENLCTBYET 06 omHOpPOJHOM pacnpe-
HeNeHHH PTYTH M3Yy4YeHHOH TeppHTODHH, COCTaBIIAILEH OKOJIO 1,5 MITH. KM
MiCTOYHMKAMH NapoB PTYTH 3[eCh, BEPOATHO, ABIAIOTCA FOPHEIS OPOALI, NOYBSI
u pactenus. OfHOpONHOe pacnpefesieHHe PTYTH B FOPHBIX NOPORAX H II0YBAX
0GyC/OBHNIO TaKOE TOMOTEHHOE PAcTpefieNieHne PTyTH B NMPH3EMHOM BO3AYXE.
WUccrnenopanus Napos PTYTH NMPOBOAHMIKMCH HAa ypOBHE MOPA H BBICOTaX 4655 M
- (Tabn. 6). e

( Ha ugxo-ropux Touxax GbUIM MpOBefeHb! MOBTOPHBIE H3IMEPEHHA B pasHble
ropmst (touxu 4-5, 21-22, 27-30, cm. Tabu. 6), KOTOpBlE MOKA3ajIH OTHOCH-

20 .

Tab6nuua 6

Cpepuue apudMeTHYECKHE CONCPXAHHA NapoB pPryTH B armocdepe, Hapexnocrs 0,95

Conéep’mue Temrnepatypa,
B 107" mr/n . rpan/BeicoTa
MecTonaxoxnenne Tiicho Habmo. MHara/Yacsl HB YpOBHEM
neHui MOpA, M '
1 2 3 4
Cenepurlit KaBkaa
Patton JomGaitcko# nonsmHs! 0,57+ 0,14 5.VII 72 22-24
_ 3 13-15 1600
BepxoBsa p. Ky6GaHs, B 1 KM K 0,80 ¢ 0,24 27.VI1 75 15-16
ceBepy OT noc. Yuxkynau 3 18-20 2000
Bomsuioft Kaskas, Mamsicon- 1,7+ 0,25 27.V1 80 16-17
CKHft mepeBan - 8 12-13 2829
Ipyaua
Bonsuo#t Kaska3, Kpecroprit 1,7+ 04 10.VII 75 23
nepepan 4 14-15 2388
Tam xe 1,5+0,2 27.VI 80 11
6 20-22 2388
Baxypuanu, B 10 KM K ceBepy, 1,2+04 28.V1 80 26
nec ' 4 20 1500
Tpuanercknit xpeber, nepesan— 1,1 0,16 28.VI 80 4
popora Bakypuann—Axankanaki 4 22-23 2300
ApmeHus
3anresypcxuit xpeGer, nepesan 1,4+ 0,14 2.VII 80 22
Boporan 4 11-12 2341
Baprymatckuit xpeber, nepe- 1,5 + 0,10 - 2.VII 80 18
Ban—popora Fopuc-Kadan 6 16-17 2000
AzepGaitmian
CesepHele oTpord, Manoro Kae- 1,2£0,15 14-15.Vi 80 21-24
Ka3a, B 10 KM K 10ro-BOCTOKY 4 20; 8 800
ot noc. Tays
3opckuit nepesan, BOCTOYHAA 0,9 £ 0,2 8.VII 72 17-18
YacTh - 7 10-12 2365
B 2,5 kM k 3anany ot Kenn6an- 1,3+ 0,15 10.VI1 72 25
xapa 4 10-12 1200
KapaGaxckuft xpeGer, nepepan— 1,2+0,1 23.VII 72 28
nopora KennGamxap—Mappaxepr 4 12-14 1100
JlenkopancKas HHIMEHHOCTS, 1,3+ 0,15 26.VII 72 26-33
noc. Ben, Geper Kacrma 7 15-20 0
Typxmerus .
K Boctoxy B 1 KM oT cT. Apy- 1,410,2 31.VII 72 21
MaH 4 18-20 150
B 35 kM K BocToKy ot Kuaun- 1,3 0,15 15-16.X 80 8-12.
Appata 8 200

18—10; 8-9



Ta6nuua 6 (npomomkenue)

1 2 3 ‘4
B 28 km K oro-3anamy ot 1,2+ 0,3 19.X 80 27-29
noc. CannbiKauu 4 14-18 300
B 30 KM K 10ro-BOCTOKY OT 1,2+ 0,12 28.V-8.VI 79 34-40
Cepaxca © 14 12-15 300
B 30 kM K ceBepO-BOCTOKY OT 1,1£0,1 24-25.VI 80 25-40
Cepaxca -20 8-22 300
H0ro-Bocrounsie KapaxyMmbl, 0,702 5.VIII 72 24
wonopen "Hossle Yepkeaast”, 4 7-9 320
B 50 kM K BocToKy or Honotatu
YaGexucran
Cypxan-llapeiHcKas 06nacTs, 1£0,3 7.VIIL 72 25
. Nesrtt Geper Mauait-Tlapeu, B 6 19-21 400
. 3 KM K Kro-BOCTOKY OT COB-
- x03a JlepGent
To xe 1,24 0,25 27-28.VII 81 25-32
' 6 8-10 400
TanxuKHCTaH
Tuccapckift xpeber, AH306CKHHA 1,2+0,3 12.VIII 72 8
nepeBan 3 11-12 3372
To xe 1,3+0,2 9, VII 81 15
1 17-18 3372
Iuccapekuit xpeber, cHARNE 1,1:0,3 5.IX73 -12-17
pek Mafixypsi ¥ 3uaast 4 8§-10 1500
To xe ) . 10,1 9.VII 81 6 -
. 2 15-16 1500
Typxecraickuit xpeber, Waxpu- 0,8+0,2 14, VIII 72 7
cTaHcKufll nepeBan 3 16-18 3351
To xe 090,22 9.1X73 12
2 11-12 3351
" 09:01  2VIIS8L 8
2 19-20 3351
" 140,15 1.I1X 81 1% .
6 12-13 3351
B 5 kM Ha for ot roc. Jiaxu, npa- 0,9+0,15 2-3.VII 81 14-20
BEIlt Geper p. MyKcey 6 19-20,8 2000
H0xaiste CKNOHBE Anaftckoro 0,9 + 0,1 3.VIl 81 17
xpeGra, pafton noc. Knumx-Kapa- 4 12-14 3300
MEIK, nepesan B Anafickyio
OOJIHHY
JlapBasckuft xpeGer, nepesan 1,7¢0,1 22.VII 80 17
XaGypaGor 2 19-20 3252

T

TaGnuua 6 (oxonvansue)

1 2 3 4
Cenepo-Anuuypckut xpe6er, ' 1,7£0,15 25.V11 80 17
nepesan Haftaaram 6 ) 14-17 4137
XpeGer Myskon, nepesan AKGaii- 10,90, 27.VI1 80 15
Tan 6 14-15 4655
Bocrounstit Geper 03. Kapa-Kyns 1,1:0,1 27.VI1 80 18

2 17-18 3914
3aanaiickuit xpeber, nepesan - 1+0,1 27.VII 80 8
KuI3bnapr % 4 20-21 4280
Kuprisusa ;
Xpebet CycameipTay, nepesan 1,1 0,1 2.VIII 80 10-11
AnaGens - 4 18-19 3218
Xpebet Tanmacckuit Anaray, nepe- 1,340, 27.VIII 81 10
ai OT™MeK 2 16-17 3330
Xpe6er Tanacckuit Anatay, nepe- 1,14 0,1 28.VIII 81 9
san Kapa-Bypa 2 19 3000
Yarkansckuit xpeber, nepesan 1,2+ 0,2 29.VIII 81 10-13
Yanuama 6 15-16 2841
B 7 kM 10%mee kypopta JxeTel- 140,15 12-13.VII1 81 13-17
Orya, B BepxoBbax p. JxeTni~ 14 20-23; 8-11 2500
Orys '
10xaenit Kasaxcran
B 25 KM Ha ceBepo-3anaf oT 1+0,2 16.1X 72 12
r. TypkecraH o opore Ha 3 20-21 300
Kapin-Opny
Saunutickuil Anatay, 10KHbIH 0,9+0,1 1415, VIII 81 13-23
Geper 03, Hcepix ] _ 12 22-24;8-13 1800
CepepHblit B LleHTpanbH boit :
Kazaxcran :
CenepHbiit Geper 03. Banxauw, 10,1 17.VIII 80 23
B 90 xM K 3anany ot r. Casak 4 21-22 339
3ananuuitt Geper 03. Banxau, 10,1 29. V1l 80 19
B 3 KM Ha I0TO-BOCTOK OT 2 8 339
ct. Capblnaran
3anapnsit Kasaxcran
B 1 km K 3anagy or noc. Hopo- 1,32 0,2 21.1X72 14
anexceeBKa no Tpacce AKTIO- 3 18--20 150
6unck—Y pankck : '
B 1 km K ory orr. Hpma 1:0,2 1-2.VIII 75 17-21
4 20-21;6-7 300
Oxcism Ypan : .
B 4 xm x 3anany or noc. Cum, 1,21 0,15 22-23.1X 80 7-10
Bawkupus 8 21-22;7-8 200






























































































































































































































































































