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Teppuropus I'bITaHCKOrO MOJIyOCTPOBA SBIISIETCA OJHOM W3 HAUMEHEE OCBOCH-
HBIX U €1a00 U3yYEHHBIX TeppuTopuid. i peanusanuu miaHOB IKOJIOTUYECKU 0e30-
[ACHOT'O MPOMBILIEHHOr0 ocBoeHUs1 Ta3oBckoro paiiona AHAO HeoOxonuMa oLeH-
Ka COBPEMEHHOI'O COCTOSIHUSI KPUOJIUTO30HBI ['bliaHa, opraHu3alnys MOHUTOPHUHIO-
BBIX HaOIIOJICHUM 3a TpaHchopmaled OKpy KarIlel cpeibl Mo BIUSHUEM aHTPO-
MOTeHHOW Harpy3ku. BakHeHImuM OOBEKTOM TIe03KOJIOTUYECKON TUAarHOCTUKH SIB-
JSI0TCA MOYBBI U TPyHTHI. COBpEMEHHBIE UCCIEOBAaHUS B TAHHOM PErHMOHE BEAYTCS
10 HECKOJIBKMM HAMpPABJICHUSAM: U3Yy4aeTCs IKOJIOTMYECKOE COCTOSSHUE M XMMUYe-
CKHI1 cocTaB BOA0eMOB [1, 2, 3], 3arps3HeHne pacTUTEILHOCTH B 30HE peCypcoao0bI-
BaIOIIUX PETUOHOB [4] U TpaHchopMalus KpUOIUTO30HHI [5]. O MUKPO3JIEMEHTHOM
COCTaB€ I'PYHTOB MOKHO CYJUTb, TOJIBKO 3KCTPANOIUPYS PE3yJIbTaThl COMPEIETbHBIX
ydacTtkoB nmoyB HagsiMckoro u Ta3oBckoro pailoHoB, mpuBoauMbIe B paboTax [6, 7,
8, 9]. Llenb paboThl — BBISIBUTH 3aKOHOMEPHOCTH PACTIPEICICHHS] MUKPOIJIEMEHTOB
B TPYHTOBOM Ke€pHe, 0ToOpaHHOM BOiM3M o3epa IlapuceHTo, B 3aBUCUMOCTH OT MH-
HEPAJIOTMYECKOT0 U T'PAaHYJIOMETPUYECKOTO COCTaBa, COIMOCTABUTH IOJIYYEHHBIE pe-
3yJbTAThI C JIUTEPATYPHBIMU JTAHHBIMH.

JInsa nccnenoBaHus XMMUYECKOIO M MUHEpaJornyeckoro cocrasa B 2018 roxy
corpyanukamu I'KY SAHAO «Hayuynoro uentpa uzyuenust Apkruxku» (r. Canexapn,

130



AW. Cunnnkuii) 6puTn npoBeAeHbl OypoBbie pabOThl U OTOOPaH TPYHTOBBIA KEPH
BOnmm3u o3epa Ilapucento (fmano-Heneuxuit aBTOHOMHBIN OKpyr, Ta3oBckuii
paiioH, puc. 1).

I J
Y APV O

Puc. 1. Cxema pacrnoyioxkeHusi TOUKd mpoo6ooTdopa

Touka otbGopa kepHa «S105» Haxoamimack B MexXAypeube pek Mapetasixa
u FOpubeii, B 5.8 kM Ha ceBepo-BocTok oT oTMeTKH 60,6. III Mopckas paBHuHA, TI0-
JUTOHAJIBHBIM TOP(SIHUK C TPaBAHO-KYCTaPHHYKOBO-MOXOBO-JIUIIAHIUKOBBIM IIO-
KpoBOM. ['myOMHA CE30HHO-TAJIOrO CJIOS COCTaBisieT 35 c¢M (MO JaHHBIM Ha HIOJIb
2018).

BypoBsie paboTbl npoBoauauchk MOOMIbHOU OypoBoit yctaHoBkod YKb 12/25U,
COBMEUIEHHBIM METOJIOM KOJIOHKOBOTO U IIHEKOBOro OypeHus. JluameTp IIHEKOB CO-
cTaBisu1 62 MM, IMpUHA AoJ0Ta - 70 MM, mUprHa OypOoBBIX JOkeEK - 108 MM, 80 MM,
60 mM. [Toce mpoxo/ia rpaHuIlbl BEUHON MEP3JI0Thl OypOBOM J0KKOW MaKCUMaJIbHO-
ro JMaMeTpa B CKBaKMHY YCTaHABIMBAJICS BPEMEHHBIN KOHIYKTOp — JKeJie3Hast Tpyoa
muamerpoM 108 MM, KOoTOpas 3alMiaia CKBaXKWHY OT IOINAJaHUs B HEE BOJBI C Ta-
JBIX TOPU30HTOB BO Bpemsi OypeHnus. Jlanbiie OypeHue Mmpoaoskaloch HHCTPYMEH-
TOM MeHbIIero auamerpa. [locie nocTukeHuss MpOeKTHOW TiyOuMHBI CKBa)KMHA 00-
cakuBajach IenbHONW MeTtauoractTukoBoit Tpyooit VALTEC Pexb-AL(.4-Pexb
auamMeTpoM 32 MM ¢ TONIUHOM cTeHkH 3 MM. [locme oOcamku U3 CKBaKWHBI M3BJIIE-
KaJICS BpEMEHHBIN KOHAYKTOD, a MOJIOCTh MEXy 00CaJKOW U CTEHKON CKBa)KUHBI 3a-
CBINIAJIOCh TPYHTOM, M3BICUYEHHBIM U3 ITOW K€ CKBAXHHBI W/UIU MeckoM. bypenue
MPOBOAMIIOCH C OMHCAHUEM KepHa, B OTOOPOM MpOoO Ha BIAXHOCTh, TPAHYJIOMETPH-
YECKU, MUHEPAIIOTMYECKUA M XUMHYECKHM cocTtaB. OnucaHue paspe3a KepHa
«S105» npexacrapieHo Ha puc. 2.
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0-0.4 m. Topd cpemmeil cTemeHN pa3zIMKEHHA, ¢ MPHMECHIO
IMHHICTOIO MaTepHata, HACHIIIeHHEI! Rogoff.

0.4-1.5 m. Cymech IITOX0 OTMBITasA TEMHO-KOPHTIHEBRAA, CHEIBI
OKCIIC3HCHI, ¢ PEAKIIMH ITPOCIOAMHA T0p(1)a

1.5-8 ™. IleckHm CIIOHCTEIC CBETIO- H TEeMHO-IIAIEBEHIE,
CEPOBATO-KOPIIHEBEIE CPEIHE3CPHICTEIE.

C rayOuHEL 6.5 M. IIECOK CCPOBATO-KOPITHEBHIT ILITIEBATEIIL.

B umaTepBane 7-8 MeTpoB mpocloil cymecH cepoll H Iecka
OTOP(OBAHHOTO, MOITHOCTBIO 10 4 CM.

Kpnorekcrypa MaccuBHas.

I'ny6ouuna, m

8-8.5 m. Cynieck cepad, KPHUOTEKCTYpa INIACTHIHAA.
8.5-9 m. ITnacToBsIil néx.

9-10 M. CYIIIMHOK TEMHO-CEPBII, TAMKENBIL.
Kpnarekctypa cpemHecnoncTas, cpe HEIITHPOBAA.
Bricokas nparcroctsd J10 30%

Puc. 2. JIuTosnornyeckoe onMcaHue KepHa

['panynomerpuyeckuid COCTaB OMNPEIEISUICS CUTOBBIM METOAOM C HMOMOILBIO
aHanuzaTopa pazMepa dactul Microtrac X100. MuHepanoruueckuii coctaB orpeze-
JSUICS PEHTreHO()a30BbIM METOIOM C MOMOIIBIO JIETEKTOPa PEHTIC€HOBCKOTO M3Tyde-
Husa JIPOH-3 (anamutuk H.A. Tlanpumk). DieMEeHTHBIN cCOCTaB TBEPJbIX OOpa3lioB
ONPEIENSIICS METOJOM PEHTTEeHO-(IIyOPECLIEHTHOI'O aHajlu3a ¢ CUHXPOTPOHHBIM H3-
nayuennem (POA-CU, BOIIII-3, USAD CO PAH, ananutuk Konmmoropos 1O.11.).

[To pe3synpTaTaM uccienoBaHUA ObLUIO YCTAHOBJIEHO, YTO MHUHEPATIOTHYECKHIA
COCTaB MpPOO MPEJICTABIIEH B OCHOBHOM KBAapleM, IJIAarMOKJIa30M U KaJIUEBBIM IOJIe-
BBIM ILIATOM C MpUMecsaMu aMmpudoa, caroabl U xjopuTa. B cnosx Ha riyounax 0.5 m
U 9 M OOHapy>KeHbI clie[lbl OPraHMYeCcKOro BellecTra. ['paHyiomeTpuueckue (pak-
IIUW MPOO TpyHTA MPEACTaBICHBI YacTUIIaMH co cpeHuM auameTpoM 500 u 100 MM,
HO pa3Mep YacTHull BapbUpyeTcs ¢ ryomHou, Ha otMeTkax 0.2, 9, 10 M 3HaYUTENb-
HYIO J0J10 3aHuMaeT gpakius >704 Mxwm (puc. 3, 4).

N3meHeHne rpaHyJOMETPHUYECKOTO0 COCTaBa CBSI3aHO CO CTPOEHUEM KEepHa:
B BepxHeM TOp(SHOM cioe mpeactaBieHbl kpynHbie gpakmun (500 u > 704 Mkwm),
B CYNECH pa3Mep 4acTull npeumyiecTBeHHO 100 MKM, a CIIOUCTBIE TECKU COCTOST U3
¢paxuuu 500 mxm. HaGnrogaeTcss koppensinust Mexay BIaXKHOCTbIO KEpHA U pa3Me-
pamu yacTul marepuana (puc. 4), cynecu U CyriuHKUA ¢ Ipeo0IaJaoiM pa3MepoM
yactul] B 100 MKM nydine Bcero yaepuparoT Biary. Kpome Toro, npucyrcTBue
OOJBIIIOr0 KOJIMYECTBA JIb/Ia B HIDKHUX CJIOSAX KepHA 00ECrEeYMBAET BBHICOKYIO BIIaX-
HOCTb MPoObI (10 46 %).
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Puc. 3. I'panynomMeTpruyecknii cOCTaB HEKOTOPHIX MPOO rPyHTA

Joaa ppaknun, %
0 20 40 60

Tnyduna, m

——>T704 MKM

——500 mxm
100 mxm
=== RBJIAKHOCTH, %

Puc. 4. I3menenune pazmepa Gppakiuii U BIAKHOCTH
po0 TpyHTa MO TIIyOWHE KepHA
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CopepixaHre 2JIEMEHTOB B MPUPOIHBIX MOYBAX M TPyHTax (OHOBBIX, HEHAPY-
[IEHHBIX JIAHAWA(TOB ONpenesieTcss 0COOCHHOCTIMU XUMUYECKOTO COCTaBa MOPOJ,
a ux npouiIbHOE paclpeeneHne — CeuuPpUKon yCIoBU 00pa3oBaHus: KIMMAaTH-
YECKUMHU MapaMeTpaMu, HaJIMYueM OHMOT€OXMMHUYECKUX OapbepoB, OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIMU M KUCJIOTHO-OCHOBHBIMHU YCJIOBHUSIMU CpEZbl, OCOOCHHOCTAMMU
COCTaBa OPraHUYECKOTO BEIIECTBA, OMPEAEISIONIET0 BO3MOXKHOCTh MHUTpAILlMU dJie-
MEHTOB B nipoduiie u B aHAmadTax.

BrinonHen ananu3 BepTUKAIBHOTO pacnpenenenus psana snementon (K, Ca, Ti,
Mn, Fe, V, Cr, N1, Cu, Zn, Br, As, Pb) B nnpodune rpyara. Pe3ynbraTsl 061711 cOMOC-
TaBJICHBI C KJIAPKAMU XUMUYECKUX AJIEMEHTOB B 0CalouHbIX nopojax [10] u paccuu-
TaHbl kK1apku KoHueHtpauuu (KK, oTHomeHue coaepkanus 3JeMeHTa K Kiapky). Bo
BCEX TOPU30HTAX HAONIOAAaeTCs AEPUITUT psifa JIIEMEHTOB 32 UCKIIIOYCHHEM AS, KOH-
HEHTPALUU KOTOPOIro JOCTUTaIOT YPOBHS KJIAPKOBBIX 3HaUCHUM (Tabiuiia). 3HaueHUs
KK u3menstores ot 0.16 mia Ca no 0.90 piist As — a3nmeMeHnTa nepBoro Kjiacca OrnacHo-
ctu. [lpu cpaBHEHMM C OPUEHTUPOBOYHO JoMycTUMbIMU KoHUeHTpauusmu (OK,
[11]) B mouBax u KJIapKOM BBISIBISETCS OCOOEHHOCTh PETMOHAIBHOTO (POHA CEBEPHBIX
TYHJp — NOBBILIEHHOE COJEepKaHue AS, TaHHBIM (PakT ObuT OTMEYEH U B paboTax Mo
nouBaM [7, 9, 12]. [1oBblllieHHBIE COAEPKAHUS MEU U HUKENS - 0COOCHHOCTh JaHHO-
ro paiioHa, B JUTEPATYPHBIX UCTOYHUKAX BCTPEUAIOTCS JaHHBIE O MPEBBIIICHUE KOH-
neHTpanuii 3tux 3neMmenToB Haa OJIK B HEKOTOPHIX CIIOSX MOYBEHHOTO KEpHA, OTO-
OpanHoro BOIM3M yCThs peku FOpuOeid, 4To MOXKET ObITh OOYCJIOBJICHO HAIMYHUEM
MOJIMMETAJUTMYECKUX PYIONPOSIBIICHU [§].

Cpennee cosepkaHHe 3JIEMEHTOB 110 KEpHY

Cpennee Cpennee
DeMeHT cozepKaHue KK DeMeHT cozepKaHue KK OJIK, r/T
B oOpasmuax, r/t B o0Opasiax, I/t

K 15000 0.61 Pb 13 0.63 32

Fe 9900 0.21 Ni 23 0.24 20
Ca 6400 0.16 Zn 23 0.29 55

Ti 2900 0.64 Cu 43 0.76 33
Mn 260 0.26 As 5.9 0.90 2

Cr 19 0.12 Br 2.8 0.46 -

[To Tenmy kepHa He BBIAEISAIOTCS SIPKUE U KOHTPACTHBIE CIIOM, HO MOXHO OOHa-
PYKHUTh Ha HEKOTOPBIX TIIyOMHAX aKKyMyJIsIuio psna snemeHntoB (0.5-1, 4, 7, 9 mer-
POB), pacmpeneneHnus HOCAT MIiI000pa3Hblid xapakTtep (puc. 5). B Bepxuem Topdsi-
HOM ciioe HaOmromaeTcs mMakcumymbl Cu, Ni, As u Br, uTo mMoxeT OBITh CBSI3aHO
c Ouorennoil akkymymsnueil. Ha rmyoune 0.5 metpoB konuentpupytores K, Ti. Ha
rnyoune 1 m HakamuBatotesa Ca, Fe, Mn, Br, As, Ni, Cu, 1715 1aHHOTO CJIos Xapak-
TEPHBI CJIOU OXKEJIE3HEHUSI U MPOCIONKU Top(a, KOTOPbIE MOTYT CIIYUTh T'€OXUMHU-
YeCKUM OapbepoM, KpOME TOTO CaMH CYINECH MUMEIOT OOJBIIYIO YIAEIbHYIO IUIONIAAb
NOBEPXHOCTH, yAEpKHUBas BIary U MUKpOAJIEMEHThl. B Toilie necka, Ha riyOuMHax
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4 M m 7 M KOHUEHTPAlMM MUKPOIJIEMEHTOB MUHHUMAJIBbHBL. [I0CKONBKY IECOK KpyII-
HBIA, 00NamaeT HEOONBIION IUIOMIAABI0 TOBEPXHOCTH MU BIArOHACBHIIEHHOCTHIO,
TO TIOPOBBIE PACTBOPHI JIETKO (PUIIBTPYIOTCS Y€PE3 HETO, OCAKIACHUS XUMUYECKHUX CO-
eAuHeHu He npoucxoauT. Ha riyOuHe 9 M KOHLIEHTpaluuy NpakKTUYECKH BCEX OIpe-
NENSEMBIX 2JIEMEHTOB MAKCUMAJIbHBI, JAHHBIE CYTVIMHKA HAXOMSTCS MPSMO IO JIMH-
301 JIbJIAa U COJEpKAT OPraHUYECKOE BELIECTBO B CBOEM COCTaBe. BrIMOpaxuBaHue
CIOCOOCTBYET KOHLIECHTPUPOBAHUIO AIEMEHTOB B IOPOBOM PacTBOPE, & OPraHU4ECKOe
BEIIECTBO 00ECIIEUNBAET JOMOJIHUTEIbHYIO COPOLIMOHHYIO EMKOCTb.

nyoumna, m

K Cu
7 Ca Pb

Mn \ Br
As

Ni

= Fe

9Nm

Puc. 5. VI3Menenue KOHIIEHTpAIHA 3JIEMEHTOB TI0 TIIyOnHE KepHa

B pesynbrare nccneqoBaHuil ObLUIO YCTAHOBIEHO, YTO OCOOCHHOCTHIO (DOHOBOTO
COCTOSIHHSI TPYHTOB JJaHHOTO paiiOHa SBJIETCS aHOMAIIbHO BBICOKOE COJIEpiKaHue As,
KOHIICHTPAIIUH KOTOPOTO B CIOSAX KepHA C OPraHMYECKUM BEIIECTBOM IPEBOCXO NN
KJIAPKOBBIE 3HAUYECHUSI U OPUEHTUPOBOYHO JOMYCTUMBIE KOHIIEHTpaluuu. Takxe Obuin
obHapy»xeHbl Hebombiue otkinoneHus: or OAK B conepxanun Cu u Ni. [1o rimyOune
KEepHa BBIJEISIETCS 3aBUCUMOCTh COJICPIKAHUS DJIEMEHTOB OT IPAHYJIOMETPUUYECKOTO
COCTaBa M BIIAXXHOCTH: CYTECH U CYTJIMHKH C pa3MepoM ocHOBHOU (pakmuu 100 MM
yaepxuBaroT Biary u Cu, Pb, Ni, As, Br, necku (dbpakuus 500 mkm) 00eTHEHBI MUK-
poajeMeHTaMUu M 001aaloT HEeOOJBIIONW BIIaroHachllleHHOCThIO. Kpome Toro, Ha-
OMr01aeTCsl TOBBIIICHUE KOHIEHTPALUN B CIOSX, T MPUCYTCTBYET OPraHUYECKOE
BEIIIECTBO.
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