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SKOJ'IOFVVILIECKVIE ACNEKTbI 3ATPA3HEHNA NO4YB BOKPYI NONYKYNONA
«HOBbIN»

OObekTOoM uccaenoBanus siBnsieTcs: Hukurosckoe pyanoe none. [lpeamer uccnenoBanus —
conep KaHue PTyTH B MOYBE, BOJE U BO3NyXxe HAa HUKUTOBCKOM MECTOPOXKICHUM.

[{enb paOoOThI: U3YYHUTH IEOJIOTHYECKOE CTpOeHHe HUKUTOBCKOrO PyIHOIO MOJISl U BBISICHHUTD,
KaK BJIMSIFOT PyJHBbIE T€jJa HA COAEpPKAHWE PTYTH B MOYBE U KAK OHAa HETaTUBHO BO3AEHCTBYET HA
COCTOSIHUE 3A0POBbs JIFOIEH.

OCHOBHBIE 33/1a41 UCCIIETOBAHUS: OTOOPATh MPOOBI MMOYB, YIJIEH, BOJbI HA MECTOPOXKACHHH,
MPOBECTH MX AHAJIU3 U ONMPENENUTh MPEBBIIIACT JIU KOHLUEGHTPALUS PTYTH B IMOYBE YCTAHOBJICHHBIC
HOPMBL.

HayuHnasi HOBU3HA NOJY4YEeHHBIX Pe3ybTaToB: HUKUTOBCKOE pyIHOE TMOJE - 3TO YHUKAJIbHAS
TEPPUTOPUSI C HAYUYHOW TOYKH 3PEHUs, II€ MOXKHO HEMOCPEACTBEHHO H3YUYUTh TIE€OJIOTHYECKOE
CTPOCHHE MECTOPOXKICHHS, & TAK)KE M3MEHEHHUE COACPIKAHUSI PTYTH C YIAJEHUEM OT PyAHBIX Te, €€
HAKOIJIEHHE B MTOYBAX, BOAE U OPraHU3ME YEIOBEKA.

[IpakTHdeckoe 3HAYEHHE: TEOJOTUYECKHE W3bICKAaHWA Ha HHUKUTOBCKOM pyIHOM TIOJE
HaYaJIMCh B KOHLE 19 Beka, HO pe3yIbTaThl UCCIEAOBAHUMN, MOy YEHHBIX CETOIHS TIO3BOJISIIOT TAKXKe
OLICHUTH SKOJIOTUUECKYIO CUTYALMI0 HAa MECTOpOKAeHnH. Ha OCHOBaHUH MOy4YEHHBIX PE3YyJIbTATOB
onpoOOBaHUsSI TIOYB CAETAaHbl COOTBETCTBYIOINME BBIBOIBI O 3arpsi3HEHUU OKPYIKAIOMICH Cpenbl.
HauMeHOBaHus: HUKUTOBCKOE pTyTHOE MeECTOpOkJAeHWe W HUKUTOBCKOE pyaHOE mojie. ITU
HAUMEHOBAHUSI YacTO YIOTPEONISIOTCS KaKk pPaBHO3HAYHBIC, XOTs TMOCJIEIHEe SIBISIETCS Ooee
MPaBUJIbHBIM, MTOCKOJIBKY OPYJEHEHHE BBISIBJICHO HAa PsAE NOCTATOYHO yIAJICHHBIX IPYT OT Jpyra
Y4aCTKOB, WMHOTZd B PAa3JIMYHbIX TOPU3OHTAX TMMECYAHWKOB, U HUMEET Ha PA3JIMYHBIX yYaCTKax
HEKOTOpPBIE CBOU CTPYKTYpHBIE ocoOeHHOCTU. B nanno# pabore mon HUKUTOBCKUM PyIHBIM MOJIEM
MOHUMAETCSl BECh MPHUCBOJOBBIN y4acTOK [ OpJOBCKOWM aHTUKIMHAIH, HA OTAEIBHBIX yYaCTKax
KOTOPOTO CYIEeCTBOBAJIM YCJIOBUS, OJIArONPHUSATHBIE JJIsl PTYTHOTO OpyaeHeHus [1].
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Ilo agMHUHHUCTPAaTUBHOM MNOAYMHEHHOCTH pacCMaTpuBaemasl IUIOAAb OTHOCHUTCA K
Topnoeckomy u  [[3epkuHCKOMY  paiioHam  JloHemkoil  0oOmacTH ¢ BBICOKOPA3BUTOMU
rOpHONOOBIBAIOIIEH, XUMHYECKOH, MaIIUHOCTPOUTEIBHON 51 IpYTUMHU OTpPACIISIMU
MPOMBILIUIEHHOCTU. B reosorndeckoM OTHOWEHMM HUKHUTOBCKOE pyaHOE MOJ€ NPUYyPOUEHO K
MPUCBOAOBBIM y4YaCTKaM | OpJIOBCKOM aHTUKIIMHAIK, KOTOpPas pacHojioKeHa Y 3aragHoro
okoH4aHus [ maBHOM anTukIMHAIU JlonOacca.

B nurepatype paccMaTpuBaeMBblil PaiiOH NPOSIBIEHUS PTYTHOIO OPYACHEHUS UMEET 1Ba

Cknamuarast CTpyKTypa HapylieHa pasnomamu. Hambonee ueTko BBIpask€HBI MPOAOJBHBIC
(ceBepo-3amasiHble), KOCOCEKyIMe M TolepeuHble HapylieHus. [IpononbHble HapylLleHUs UMEOT
BAXHOE 3HAUCHHE B pacIpenesieHud pPTyTHOro opyneHeHusi. FOxxnoi rpanuneidt Hukurosckoro
PYZAHOTO MOJIsl SABJSETCS KPyTO3aJeraroliii, COrjJacHO HaKJOHEHHBIH ¢ ruactamu nopoa Ocesoit
HaaABUI. BTopoli kpymnHbIi npononbHblil pa3peiB («Cekylias»), KOTOpOMY MHOTHE HCCHENOBaTeNn
NPUIAIOT 3HaU€HHE OCHOBHOM pyAOKOHTPOJMpPYIOIIEH CTPYKTYphl, MpociexkuBaercs Ha CeBepHOM
KpbLIE€ aHTUKJIMHAJIN.

Haubomnee  mucmouMpoBaHHBIMH  SIBJISIEOTCSI ~ IPUCBOIOBBIE  YYacTKH | OpJIOBCKOH
AHTUKJIMHAIN. 371eCh OTUETIMBO BBIJEJSIIOTCS CEpUsl HAJIOXKEHHBIX CKJIAJUaThIX CTPYKTYp BTOPOIo
nopsinka («kymonos»). Hanbonee BakHOE 3HA4YEHHE B PYyIOPACHPENEICHHH HUMEET IEHTpabHas
rpymnma BecbMa MOJOOHBIX APYT APYTY JIOKAIBbHBIX CKIanok. C 3amama Ha BOCTOK MPOCIIEKHBAOTCS
«kymnona»: Yepusiii Oyrop, UepHas kypranka, Karymxka, CodueBckuii 1 HoBbIil. DTH CTPYKTYpBI
pacrojararoTcs Ha PaBHbIX pPacCTOSHUSAX Apyr oT apyra (1,4 M), LIapHUPBI UX MOBEPHYTHI
OTHOCHTENBHO OCH aHTHKJIMHAJIM MPOTUB YacoBOM cTpesku Ha yribl or 30 mo 60°. K BocToky u
3amajy OT LEHTPaJbHOH YacTH PYIHOTO MOJSl pa3MeIleHbl MO 1Be Ooyiee KPYMHBIX HAJOXKEHHBIX
CTPYKTYPBbl, COOTBETCTBEHHO JlpineeBckas u Jl3epkuHckas, Yerapuukckas u Kuposckas [1,2,3].

B reonoruueckom crpoeHuu ['OpJIOBCKONM aHTUKJIMHAIN NPUHUMAKT YYaCTHE YIJICHOCHbIE

otnoxennst ceur C2, C;, Ci, C3, C$, C], C}, C; KkaMeHHOYTrOJNBbHOTO TepHoAa, OOwIei

MOIIHOCTBIO OKOJIO SkM. CyMMapHas J0Jisl apriJITUTO-aJIEBPOJIUTOB COCTABJIsIET B cpenHem 60-65%,
MECYaHUKOB — OKONO 35%, W3BeCTHSKOB U yried — wmeHee 2% oT oO0meld MOIIHOCTH
paccMmarpuBaeMoil Tosmm Topon. [lmacTel yried mocTuraroT pabodyedl MOIMHOCTH, BMECTE C
U3BECTHSAKAMHM OHU MMEIOT MOAYMHEHHOE 3Ha4YeHHEe, HO SIBJSIOTCA HAAEKHBIMU MapKUPYIOLIMMU
ropusoHTamu [4].

Ha pasmelenue mpoOMBIIIJIEHHBIX MECTOPOKAEHUM PTYTH peliaroliee BIUSHUE OKa3bIBaJIH
kpymnHble pasnomsl Tuna Ocesoro, Cekyero, XKenesnsackoro u ap. Ilo nabupuHTty BeTBSIIHUXCS
TPELINH PacTBOPHI YCTPEMIBLIUCH U3 ITyOOKHUX FOPH30HTOB BBEPX. B CBOZIOBBIE HACTH KYIIOJIOB, e
BO3HUK OOJBIION 00bEeM TPEIlUH, AOKHO OBLJIO MOMOHTH MaKCUMAJIbHOE KOJIHMYECTBO PACTBOPOB.
3necb Ha CBOEM IyTH OHU BCTPEYaJIM MPEINSTCTBUS B BUAE YINIMCTO-TVIMHUCTOIO MaTrepualna
MPOAOBbHBIX TPEIIMH M MOKPBHIBAIOLIMX INIMHUCTBIX ClaHLEB. B Takux ydacTkax MPOUCXOIUIIO
KOHLIEHTpALUsl PaCTBOPOB U MOCJENYOLIas KPUCTAJUIU3ALMs COAEePKAILINUXCS B HUX BEIIECTB.

B 90-x romax moObrda pryTH ObLTa TMpeKpalieHa, HO OCTANaCh OBOJBHO JKOJOTHYECKH
HapyleHHas teppuropus. Bcero Ha HukutoBckoMm pynHOoM mosie Ovputo mobsito Gonee 30000 T
pTyTH. PTYyTh — 3JI€MEHT mepBOro Kjacca OMAaCHOCTH, BXOMISIIMHA B IPyNIy HauOoJiee aKTUBHBIX
3arpsi3HUTENIEN MMOYB M APYIMX KOMIIOHEHTOB OKpyskatouieil cpeabpl. OHa HMeeT BBICOKHE
MUTpALMOHHbIE CBOMCTBA. B mepuoar! TEKTOHMYECKONW akTUBU3aLUMU PTYyTh MOCTyMana U3 MaHTUU
no riyOWHHBIM pa3ioMaM W OOpa3oBbIBaja HE TOJNBKO PTYTHbIE MECTOPOXKIEHHS, HO W
paccenBasiach B Mopoaax yrieHocHou Tomu. Hecnyuaiino B yrsix Jlonbacca comep:kaHue pTyTH
nocturaer 0,5 r/T u 6onee [5].

Oxosorudeckue npodnemMsl B JloHOacce HaKAIUIMBAINCh MPOAOIDKUTENIbHOE BpeMsi, HaunHast
¢ 1795 ropa, korga Havajach MPOMBILLIEHHAs pa3padoTka yrieil pernoHa. HeraTnBHele HM3MEHEHUS
OKPY KaIOIINX MPHUPOAHOH cpennl JloHerkoi obnactu mpuoOpeTaroT HeOOpaTHUMBIH XapakTep, 4To
BJIMIET HA 3/I0POBBE M IMPOAOIDKUTEIBPHOCTH KM3HU HaceneHus. B JlonOacce Bce Oonbiue nereit
poxnaercst ¢ LepeOpaibHbIM MapajnuoM. Pa3BHTHIO 3TOrO HECYACTbsl CHOCOOCTBYIOT TSDKEIIbIE
MeTaJUTbl, TAKUE KaK PTyTh U CBUHEL [6, 7].
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[TosToMy HeOOXOAMM TIOCTOSHHBIE MOHUTOPUHI TMPUCYTCTBUSL PTyTH B OOBEKTAX
OKpYJKaroIIel cpeipl, a TaKkKe NMPOBENEHUE psiia Mep MO YCTPAHEHHIO PTyTHOH omacHOCTH. Jliis
obecrieyeHnss XUMUYECKOW M Oumojiormdeckoii OeszomacHocTH HaceneHus Jlonbacca HeoOxommmo
OpPTraHU30BaTh HAI30P W KOHTPOJb 3a OOpaleHHeM XUMHYECKHX M OHOJIOTHUECKHX BELIeCTB Ha
TeppUTOpUN OOJIACTH, BKJIIOUAsl KaK O0s3aTeNbHBIH KOMITIOHEHT BHYTPEHHIOK Cpely OpraHu3Ma
YeJIOBEKa.

Kadenpa mosesHpix nckomaeMbix U skojorudeckoi reonoruu JJoHHTY u 'eonoruueckas
ciy>k0a CIIIA Hagamu COBMECTHBIE HCCIIEOBAHUS BIMSIHUS COSAMHEHUH PTYTH Ha 310POBBE JIFOACH
U TIOTIBITKH OLICHKH YPOBHSI PUCKA AJISt 30POBbs JKUTeNel 1 OpJIOBKH TONTOBPEMEHHOIO KOHTAKTA C
PTYThCOIEP KAIIMMU MUHEPAJIAMH U BOJAMIL.

[{ens poBeAeHHBIX HCCaenoBaHui B ropoae ['opnoska JloHelkol 001acT — yCTaHOBUTD BO
CKOJIBKO pa3 COAEep KaHWEe PTYTH B ITOUBE MPEBBIIAET MPEAEIbHO IOy CTUMbIE 3HaYeHHs. J{J1s1 3TOT0
ObutH O0TOOpaHB! MPoOB! MouB U pacteHuil. Ilpodune Obin mpoiinen 27 urons 2005 roga. Ha BocTok
or monykynojia Hoeiii Obuto ompoboBaHo 16 mpoO: mepBbie AECSITh 4Yepe3 IecsATh METPOB,
OCTaJIbHBIC 4epe3 CTO. B mepBoH, MSATOH, cenpMoOi M IecsATOH Toukax ObUIH COOpaHbl OOpasLbl
pactrenuii. Ha 3aman ot nonykymnona Hoseili Ob110 oToOpano 10 mpod yepes kaxable CTO MeTPOB. B
MePBOM, TPEThEH, ECTON U BOCBMOM TOYKaX ObUTH COOpaHbl 00pa3Ibl pACTEHUH.

B kaxmoii u3 3THX TOYEeK MpoObI MOYB OTOMPAIIICH EPEBSIHHBIMHU JIOTIATKAMH U3 IISATH SIMOK
riy6unoit 0,05 — 0,01 M MeToOM KOHBEpTA - MO YIJIaM M B IIEHTPe KOHBEPTA C YUACTKA IJIOMIAIBIO
5x5 M. OtOop mpod U3 M OCYLIECTBIIICS OOPO3MOBBIM CIOCOOOM, C mepecedeHueM OOpO3Ibl
5x5 ¢cm mo Bcelt rayOuHe siM, T.e. uHTepBan ompoboBanus mous, coctaBisier 0,01-0,02 m. Ilate
PSIOBBIX TPOO, OTOOPAHHBIX MO KOHBEPTY U3 SIM, COEIUHSIIOTCS B OJJHY, BEC KOTOPOH HOJDKEH OBITH
no 1 xr. OtoOpaHHBIE TaKUM CIIOCOOOM MPOOBI AOJUKHBI OBITH OUYHWINEHBI OT KOPHEH, OTXOAOB U
IOJDKHBI MOAABaThCsl KBapToBaHMO. CpenHuil Bec 0OBEOIUHEHHOH MpoObI mocie otbopa n3 Heé
Mycopa, KOpHEW pacTeHWil U T.M. W mpocesHHas 4depe3 curo 1,0-1,25 MM nomkHa ObITh paBHA
300-400 r. UmenHO 3Ta nmpoda oTnpasJsieTcs B 1a0OpaTopHro.

Bce nmpoOr! MoYB Mpu IMTOXUMUYECKOM HCCIIEAOBAHIH PEKOMEHIYETCsl OTOMPaTh JIOMaTaMu
B CIeluaibHble Memoukn. Ha kaxayio npoOy B MeIIOueK rOTOBHJIACH 3TUKETKA, B KOTOPOM
yKa3bIBalOTCA HOMep mnpodwisi, HOMep npoObl, mNpuBs3Ka, naTa orOopa mpoObl, KpaTkas
XapakTepUCTHKAa. B mpolecce CyUIKH MIMHUCTBIE MPOOBI MEPUOINYECKH PA3MUHAINCH C LEJIBIO
u30eKaHUs UX CChIxaHusl B KaMKu. [locje 3Toro mpoObl MOYB ObUTH MPOCESTHBI Yepe3 CIEeHaIbHOS
curo. Kaxnas npoba moys Oblia pas3iokeHa B BHAE NMPSMOYTOJIbHHUKA U MO AUATOHAJSM pa3zelieHa
Ha YETBHIPE YaCTH, ABE YaCTH ObUIHM OTJIOXKEHbI, & OCTAJbHBIE JBE OBLTH CHOBA PA3JIOKEHBI B BHUIE
NPSIMOYTOJIBHUKA. DTOT MPOLIECC, KOTOPBI HA3bIBAECTCS KBAPTOBAHHE, AOJDKEH MOBTOPSITCS 1O TEX
nop, MOKa Macca OCTaBLIEHCs HABECKH He OyIeT paBHATHCS CTa rpaMMaM.

OOpasipl 1MOYBBI OBUTM TMOATOTOBJEHBI K HCCIEAOBAHUSM, 3aKJIIOYaBIIUMCS B
XUMHYECKOM aHaJIN3€ 3JEMEHTOB U ONpeneseHuH GOPMbl HAXOXKICHUS CEPbl, KOTOPBIE ObLIH
npoBeAeHbI JabopaTopuel, HCob3yomIei cranaapTel ASTM. DnemMeHTapHbIi aHaTU3 ObLT CeIaH
B Amepukanckoii I'eomormueckoit Cnyxbe (AI'C) ¢ mcnonp3oBaHHeM KOMOHMHALIMM METOIOB.
Pesynerarel ananmzos Ha Hg, As, Se, Co, Ni, Pb u TI npusonsarcs B 3Toit craTtbe. PesynpraTsl a1st
Co u Ni 6bun onpenenensl meronom ICP-AES, torma xak mist As u Pb — meronom ISP-MS ¢
UCTIONIb30BAHHUEM KHMCJIOTHOW THIIOBOHM MpOLENypbl BBIIApUBAHUS Jisi 000uX MeTonos. Jlis
OIpenesIeHHs] 3JIEMEHTHOIO COCTaBa IMOYB UCIOJIb30BAIUCH MMAPATHBIE BBITSKKU (S€) U aToMHast
abcopbuus xonoaHoro mapa (Hg) [6, 7].
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DKONOrMYeCKNe acneKTbl 3arpsA3HEHMS NOYB BOKPY NOMyKynona «HoBbIn»

[TouBbl UcCEeAYIOTCS Ha COEPIKAaHUE JIEMEHTOB C YUE€TOM MX OMACHOCTH B COOTBETCTBUU C
tpedoBanusiMu ['OCT 17.4.1.02-83 «Knaccupukanusi XUMHYECKHUX BEINECTB JJsI KOHTPOJIS
3arps3HEHUS !

I kacc OMacHOCTH — MBIIIBSIK, KAJAMHA, PTYThb, CEJICH, CBUHEL, [INHK, (TOp, OepUiLIni,

docdop.

IT xnmacc omacHocT — 60p, KOOAJIBT, HUKENb, MOJTHOEH, MENlb, CYpPbMa, XPOM, BUCMYT,

JIATUI, HUOOMUIA.
IIT knacc onacHocTH — Oapwii, BaHAAMIA, BOJIb(pamM, MapraHet], CTPOHIIHIA.

B pesynbrare mabopaTopHBIX HCClenoBaHUN ObUIN OIpeneNneHbl coaepkanus 41 snemenTa.
B Tabn.. 1 mpencraBneHsl copepikaHUs 3IEMEHTOB B Mpodax MO4B, OTOOPAHHBIX HA TEPPUTOPHUU
nonykynona «Hosblii». Bee nonydeHHble 31eMEHTBI MOXKHO Pa3euTh HA TPU Py IIIbL:

1) aeMeHTbI, MPeBbIIIAOIINE YCTAHOBIEHHBIE HOPMBI BO Beex mpodax: As, Sb, Ge, Zn, Li, Th;

2) DBJeMeHThI, IMpEeBBILIAIOLINE YCTAaHOBJIEHHBIE HOPMbI B HEKOTOpbIX mpomax: Hg
(mpespimaer ITJIK B 24 mpobax), Cs (23 mpobsr), Mo(s 12 mpobax), Sn (B 2 npobax), Pb (B 19
npodax), Rb (B 19 npodax), Ba (mpessimaer B 15 npobax), Cr (8 7 npodax), Cu (8 6 mpobdax), Mn (B
5 mpobax), V (B 2 mpobax);

3) sJeMeHThI, He MPeBbIaonIne ycTanoBneHubie HopMel: Se, Cd, Ga, Zn, Be, Co, Ni, Sr, Y.

Kak BumHO #3 Talnuiel conmep’kaHHE PTYTH, MBIIIbSIKA, CYPbMBI, XpoMa, MOJUOIEHA B
npodax MPeBBIIIAET YCTAHOBICHHYIO) HOPMBI, TO TOBOPUT O TOM, YTO IOYBBI BOKPYT MOJIyKyIOJa
Hossrii 3arps3nensel snementamu I u Il xnmaccos onacHocTH.

DKOJIOTUYECKOE 3arpsi3HEHUE Cpeibl Ha PYIHOM IIOJI€ SIBUJOCH CJIEICTBUEM HECKOJBKHUX
npuarH. Bo-mepBeix, OHO oOycioBieHO pabortod HukuToBCKOrOo pryTHOrOo 3aBoja. B mouse
OKpYJKaloIlel TEeppUTOPUH, OTCTOWHHUKE W B 30JI€ pPacTeHHH OOHAPYKEHBI TOBBIIICHHBIE
KOHLIEHTPALIUH PTYTH, KOTOPBIE MpeBbIIAtOT GoHoBbIe B 10—15 pa3. CuibHO 3arpsi3HEHa MECTHOCTD
K 3armajy M ceBepo-3amnaay OT PyAHOTO MOJIsi, 9TO OOBSICHSAETCS mpeodiaaiaHueM BOCTOYHBIX U FOTO-
BOCTOUHBIX BETPOB. BO-BTOPBIX, HCTOYHUKOM 3arpsi3HEHUS SBJISETCS OOOTaIeHHBIH PTYTHIO YrOJIb,
KOTOpBI mepepabaTbiBaeTcs HA KOKCOXMMHYECKHX 3aBopax. OcoOEHHO MHOro Bpena NMPUYHHUI
3aBO/Jl, PACIOJIOKEHHbIN Ha TeppUTOpUU Nonykynona HoBelil (HbIHE 3aKpbITHINH) U OJUH U3 CAMBIX
KpynHbIX B EBporne u mupe 3aBoa B ABeeBke (HbIHE NeNHCTBYIOIMM) [2].
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