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Kounnercni reoxilvri.tHi Kphrepil enssneHHf,
TeKToHi.tHnx 3oH, nepcneKTnBHux Ha nouJyKH
vroni6gemoBr4x pygonpoqeie BonnncbKoro
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7 - IncmunlAm zeorimii, *tiu,epunozii ma pgdoymeopev,,+fl,
ir4. M.II. Ceneueurca HAH Vxpainu, Ituie, Vrcpaiua;
2 * JltumarwupcbKa zeo,noai',aua erccne}ut4ia, Hoea Eopoea, Vrcpaiua

feoxirvri'rsi po6orr,r, npore4eHi B Me?rcax pygonpoarir rwoai6genororo apygerduna .fcr,rnerlr i llpra;ryrr,r,
AoBBoJrr,rJrIt BcraHoBldrtt rcoilrnnercui reoxirvri.rxi xprarepil BrrflBJreunrr rerctoniqHr{x aoH, nepcnercrr/tBnux Ha
rrolrryrcrl rvroniGgexotlrx pyAo[por{Bin Bonltrcrrcoro uera6norcy. Bcraxonreua Mo?rJrrraicrr reoxiruiunrax uomy-
nin uoui6geuoBoro apygeninHa aa nepBtIrIHtrMId ra BTopnHHrdMn opeoJraMr,r poaciaxHa xirvri.rnr,rx enevrenrir:
rlrAfurexna pyAouoculdx uopig ruorurano agificnroBaryr Ba n€pannnrrMr,r opeoJraMrr sa MyJrbrr{[.nircarlrsgr4ru
noefriqieurorvrMoxAgrWxBixLixCu.Br,rnr.rrennsmoni6genoeoroapygeninna€Mo?rcJrlrBuMTaKorfiaa
pe3yJtbraraMx BtlSlraqelrxfl y fpyxToBr,rx ninrc.nagax rmicry rarco'i acoqiaqi'l eneruenrin - W, Ag Mo (nnana-
qeHHfl BaJIoBoro nruic'ry) ta Cu (aa uruicrorvr p5rxoMrrx &opru). Hafi6imru e$entuanrnu nig vac 4octi4xenna
fpyntoeux rigrcua4ir € BttnoprlcraHxff MyJrbrr{n.nircarusnoro rcoe$iqienry -.Mo x W x Ag r Cu.

Bcryn. Mo;ri64eH npeAcraBJlesuilt 24 iwiuepa;nnuMyr Br AaMm. Cepe4 Hr{x n'ffrb cynssigin, y
rouy vuc.ni rvro.ni64euir (MoS2), ceJreHr4A, rpr4 oncrzAr4, ABa rr4Aponct44r\ i rprna4qarr rrao.ni64enarin,
B snr{x vro.ni64en acoqiroe e U, Ca, Pb, As ra Fe. Kpiivr moni64eniry, srcurZ e roJroBHr4M nnineparovr
eHAoreHHI4x mo.ni64enonux pyA, norurapeui nynrSenir PbMoOa, a rar{o}n noserir CaMoOa - y aoHi
oKIacHeHHfl pienrx runia po4ornn1. IIpr no[rynoBr4x po6orax B Meroro tscraHoBlenun apy4eniuna
BatKJIr{BoIo xaparcrepracrurcoto e poevunnicrb cnoJryrc. Ha puc. 1 nprnegeno rpa$in poa.rrnuocri
nnod6,4aria y nogi sa reMneparypu 20 - 25'C [3, 9]. HalZ6imur poaunHHolo cnorrynon e moni6gar
uarNiro, uafinaeHrur posqr4HHoa - nroddAar 6apilo.

3 eigovlux miHepanin moni64eny nafiicrorHiure rpoMr4cJroBe suaqeHHfl ,qorenep uae nroni64enir
(MoS2). Haftsaxc"rueiure 4xepeno orpr4MaHun rvrod64euy - lvri4no-vro.ni6geHoni py4r, 4e vroni64eHir
noeAHyerbca a cymSi4avn rvri4i i aanisa.

Ha repnropii Yicpainu norcr ni4cyrni poeei4aui pogoenrqa uoni64eHy, xoqa'{ucneHHi roqrcr4
rvrixepaniaaqii i HaneHicrb pyAonpoanie cei4'rarb npo BHar{Hy fiepcnenrr4Bnicrr ua qeli ueran Bonun-
cbnoro mera6nory Vnpainclrcoro ilIrrra [10, 1i, 13].

Brs.renHlo rcpNropii Bo.nuHcrnoro ueradnony Ha npoflnra uo.ni6geHy repeAyaalu cneqia-
daoBasi po6oru Ha oJIoBo, elarconaHi e 1953 p. encrreAr4rlierc lnasoroeo "MuHqnerMerar" ra noruynosi
poSoru na pi4niclri Merarlc, npoae4eui llturouupcrxoio IPE (C.I. fypru.i, 1955) [16].

3a peaynrraraMl4 qux po6ir 6ynu aranneni py4onpoeeu pa4ioamrr4nlrrdx Meranie i rcacurep:ary,
nr4ineua Brrcono nepcnen"r4BHa Ha pigrcicHi MeraJrr4 Cyulauo-IleplicaHcbna rexroHo-MeracoMarr4rrHa
aoua. BcraHoBJreHo BHarrHy nimnicm ror{o$ viiuepaniaaqii moni64eHiry i irasim xunrsi fioro upoRrn,
npuypor{eni go pigxicuoMe?aJreBr4x MeracoMarrlde [10J. flpore, qi euaxigrur Marorb Jrr4rrre aniueparo-
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ri.ruy qirmicrl. Eil'u npagrr4r{He BHaireHHff Marorb anoua;rsni KonlleHrpaqii uo.xi6lesity e uexax

.flcrpe6eqr,noro lll4pKoHit-pignicHo3eMeJlbHoro pyAonponBy. ognofimenHolo MacI4By cieuirin [12]'

Iloruynu rrno.nibgeuy 3a BTOpI,IHHIiIMil opeoJlan'lu poecircnaHHfl e BafitJII4BoIo gaAaqen' oeninlrcn

mod64eH - MaJropyxo*"fi arru*ent i y coJIboBI4x opeoJlax sMicr fioro $incyerrca y rvliniwranluirT

nilsxocri. Touy memlo Harxoro 4ocnigxceunE e BcraHoBJIeHHfl reoxituiqr'lux xpnrepiin B?IfiBJIeHHfl

vroni64eHonnx pYgonPoarin.

Merog*ca AocniAncenr.Ilpoaegeno oupo6yraHHfl lcpllcraniqnnx nopig (rpanirr 6iornroni), ropvt

nznirpnnaNna ra ri4i6pard apaanr rpyHry irrp"l.t*"ner*rrZ 4epuonll*1"1i-i3mru pianorrgarrara)' 3

o,qep?i6aHom rylarepiaty YipltrpantnaBalrcny AJIff npoBeAeHHfl cnenrpaJlbnoro auaniOy Ha 38 eneMeHde'

Ans sr{AiJIeHHfi 3 fpyurie rerKoposa{ilHHoro Mo aunopvrcroByBaJll'r craHAaprHy wreroAmy [3]'

MoAeruoeaHxa pinuoeancHoro CTaHy nnoni6geuy y 6aramnowrnoHeHrHtlx cI'ICreMax BI4KOHaHO 3a

AorroMororo ,rporpu*" PHREES1. v poapaxynKax BI4KopI'leraHo sHaiIeHHfl sinuHoi eneprii iollis i

nefrrpanlnr* *orr"*y; y po"t"t*x, 6ea BpaxyBaHHn oprani'lrux cnOJIyIt [B]' Ang aicranneHus

peaynurariB y TepMoA"HaMiIii BXKopI4CroByoto at""4aprxuft ctan, nig nnI4M po3yMirorr napauerpr

i crann peqoBI4H aa ix anrusuocretT, pieurx o4unuqi' P = 0'1 MfIa i T = 25 'C'

Ieouorique noJrot$eHns ra mouiogenonocuicrn pafiony pocuiAucenr. V uexax uera6nory

Br[flBJreHo poaprnni [opyrrreHHs, o6nacti nepeTl{Hy perioHaulHtlx posJIOMin s gpi6nr}ru reKroni'{-

Hr,tMil nopy[reHgflMr4 uisHi,rHO-Cxiploro t"rrpo**y. cylacni re$roniqHi nponuffiri soutl 3 inlencunnorc

rpiulnirynaricrp i rarax;nasorra rpanitoidn rvlarorl uoryxuicrl 20-?0 M [4]' vrnopenna qiei

tpiqunynarocri uos'fi3aHo 3 $aueposoficbKttMtl eHAOreHHI4M'I{ npoqeeaMn i seorenronircoro'

Moai6neHoee apygeninHs nos'saano a piAlcicHoMeraJleBntvIu rpaniraMl4' nerMarI4TaMJ4' JIy?K-

Hr4Mrir Mera.o*"rrr"*r, rpeftaenauu i cnapriamlr. Ilopo4r $oprraaqii lefilconparoorx rpanidB cepeA-

Hboro nporepo'orc Ha repr4Topii Bonuncnnoro nnera6rorcy nafi6i.nbrrr nepcnenrunni Ha pyAoHoqricu''

safineuruuri stdcr Moni6geny (ao I r/r) Malorb nefinonparoni rpanitu, a uaftrnIqrfi (2 r/t) -

rpauocieuiru [15]. I{i nopo4r-- rnuOsi npeAcraBHr4rcu inrpyaili MaJrr4x rnulmn i nopianano a inurrvirr

nopoAaMl4 uiCrstr nOrrrirnO 6imrue JIerK,lx CSOJIyK' ni4pienalorrCs gO6pe BllpaficeHorc aonafilHiCrrc'

ni4npecnenon He rinnKu arvriHolo xapaKrepy cTpyKryp' ale i ninffiiclruuu cuinri4noueHHflMl4' EK ro-

JroBHr4x wrinepanin, ran i anqecopHtlx. B *tcqecop"t* *i""p"nax pyAOHOCttrx rpauiroiAis nafioinnlllttl"i

nuicr uoni6Ae'y BcraHoBJreHo y pyrrad * 183 r/r, nafimemuuft - s eni'qoti - 2 r/r (prc' 2) [9' 15]'

Bci po4osnul&, B flKr4MtI noB'asani npoMl4ciloBi rcouqenrpaqii moui6leHy' posrodneni Ha rp'l

pyAHi $opnaaqii: naiAno-rvroniogenony, *oni6A.*o"y i nom$pam-rrnoni64eH0By' Kox$ra 3 HI4x Ma(

xapantepgi eaicottottipttocri posnairqeHgfl y crpy16rypax aeusoi fiopll ra oco6;runocri peuonunnorr

cKrraAy pyA.

v nisHi.iHO-aaxignift qaerNHi Bonsncsrcoro ueraSnorcy BCTaHoBJIeso Aeninlna pyAonpoflBlB r{c'

ni64eny [?] - Biposcurcltft, Bep6l{Ircunrl?, ,flcuoripclnrfi i TOvrauffopogcrwtfi, flepucaucrnuft' Kopoc

rencsnrfi (pNc. 3). Ocsonrd xapalclepl4crttnI4 AefiKI4x pyAonpoflrin npegcraBJleno y ta6n' 1'

&
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Kgnnmnerce*si neCIxfi *niqe$F KpmTepii emsmncsfiFrff T'eKToFf;!.{H$ax s&i{" . .

y Biponcbitomy py&onponni nnoni6gerui.r

crrocrepiraerbcn y nxrna4i pinuonnipHoi ts$pen*

.rrenroeri y 4pi6mo*cepegnboaepni{crrcx rrop&ipa-
na,rqifinmx ffiBapqoemx Monr{oiqir&x. 36era*{emi

*'roni6geHironn $Bapr{oei MoHrdoruiwr nigpiaHfi-
rcrbe ${ nig lunulEx rpa*riroigin fiinrru B}dcore}cm

nnnicyc:vr ,nyrin, oca6xp{tso rcanim (go 1S Yo}. y
Bnperunesift pyei snnicr IuIo S,38 Ya il?1. Hafi*
6innm HHsbr{}€M nmicrom nonnSpamy {0,S17 Yo}

xepa$t-epmoy€u'bcfi moni6genir is KBapI1oBHX

Monqoreirie, & saft6ixbr$ BF{coKpsM (0,32 Yr} in
mea prdoBsro npolfesdJrKa.

Y ponBrdrny pygoyrBopFotsa"Jrbnoro npoqe*
cy Ha tsepdlerufbnsMy pygonponni Mo?*{Ha exgi-
trrr rv!, Tpyr ocnoeni cragii, 3 fiKrdmr4 nop'flBane
HamonrdqeHufi pyfiHprx eJreruenris: I Knapi{-

. puc. z. cxema punxaulasur** *uon o*rnry floJlboBolrrnatosuilt MeracoMaros (sn' Nb' Ta'

na me,pnmopii Boutucwoeo neea6an*a: t - 
"n 

frl#ii?y w); il - rperzseniaaqis (Mo, w); ffi - pe*p".-
Bep6urcatwtt, 3 - fluweipctnud, i Tomaunop1cueut,  - taniaaqia i $opvlyBaHHfi nisHix KBapII-cyJIb-
Ilepaeau,curcu{t, 5 - Kopocmewcaxuit, Siglimx ilpo)ffirdnffiin {Mo, Bi, Cu, Zn, Pb). y

vioni6Aeniti BI4s{BJ{eui gonnimmm, ;4o: seJlisa tnc
0,34), rvri4i (lo 0,3), rIr4HKy (0,02-30), CBI4HIIIo (0,03-0,5), eonr$parvry (0,03), penirc (0,02-0,07), a

ranoln cpi6na (l-250 r/r) [3, 15].

V llepxancbrcoMy py4orpoffBi rvro;ri64eHir cnocrepiraerrcs y rcBaprtroBilZ xcltni nislriqno-
cxi4noro lrpocrsraHHfl, Ae Br4flBJreno cy.nu$igny nrinepaniaaqiro cBtIHII]o, IvriAi i qunny. Hafi6inuurulZ

ruicr nom$paMy BcraHoBJreHo y nno;ri64eHid a rcnapuoBoro npoxtramca [B].
Moni6genoaa uiuepanisaqis y ffpouriacrnonny pyAonpoffBi scranosneHa y anniroi,4uttx

rpanirax (aycrpivarcrlcn 4ouiurrcN peniro).

- Saranou, na4ifiuorc nomynoBoro oananoto uoni64exonoro apyAeHinua y pyAonocxtlx rpanirax e

ni4nnrqeuufi sMicr eicuyry, rlr4Hny, cpi6na, oJroBa, raniro, Sropy, aOiAHeHIrs ix na cnangili, crpoHqifi,
TrlraH, MapraHerlb, no6anrr, ninenr, Soc$op [10].

V py4oHoclrr4x MeracoMarr4Tax BcraHoBJreHo oAHorr,rrrni eaemeirrui acoqiaqii pi4lcicnrx Merads
ra BXcoKo nourpactni reoxirvriqlri asomanii (Nb, Ta, B,e, Zr, TR, Hf, Li, Rb, Cs, Sn, Mo, W, Cu, Ga,

Pb, Ge, F, P). MarcnmanlHyrrZ sMicr rvroniOgeny B MeracoMarl4rax (go 2,7 7o) siauri,aeno y soHax

rpiqrnynarocri ra poBcJIaHIIroBaHHs, i y rcaapqonrx xcu.xax [0].
fn 6y.uo eiguiveno [12, 16], Hanonr4qeHna pi4ricrrx i poaciauiax ereuenrir, B ToMy'{Iacri i Mo-

ni64eny, B rropoAoyrBoproBaJrbuux nainepanax y Ha[pfiMny ai4 ueauirtrrx rpauirin Ao MeracoMaturie,

Bnasye na ix py4oreHny a4aririctr i cnyrye BatrcJrnBI4M rcprtepiervr nnoniOgenonoro apygeniunn.

Ta6rtut4a I. XapanrepncrilKa Aesrcux pyAonposBin ruoni6Aeny Bouuncbroro merabaory

Hassa pyAo-

nponBy

MiuepaJrbHo-reo-

xirrai.rHi ocoSJllr-

Bocri pyA

loronni pygo-
yrBoproBa"'rbHi

naiuepaxu

Bnnicr Kopucuxrx

KOMrrOUenrin y
pvAi :

Crpprypno-Mop-

SonoriqHufi rl{n
pyAHfix rin

Buicri uopogH

BiponcbKHfi Moni6AeHoBi MOJIi6A€Hir
Mo - 0,38%;

w - 0,077--0,32 %

Jlycouxr{ po3uipona

0,6x0,8 uu, ixsi
cKyEq€HHfi 6-8 Mh{

BxpauneHicrb y oe

peAlrbosepHHcrHX

n0ptpiponCI.&i6Hprx

M#Iteid]'{Tax

Bep6nHcbKrufr
fuIinsr;-Morii6Ae-

HOBi
Msfii6neHis'

h{c * CI,01 %;
Cu, W, Sn,Auo Bl

Kiaxo*, xiru*silo-

si6mi riffa
kupr{-l-{yCIK0etsoni

qpeffisexm

-ffipomincnmpifr kfoni6gnH*Bi Moili6Aereir Mo &CI iS rit Spi$xee Bxpenrls*

Hiern
Ansieor,nssi rpemirlr
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,{na acraHoBJreHHfl nao;li64enonom BpyAeHinnn Ha repraropii Boruascrnoro nnera6vrony oco6rurny

yBary c.nig npra4i;rflrr4 renroHiqnNu crpyrcrypaM, rrlo KoHrpoJrarorb py,4onocui uaruatuqni $opvlaqii
[1, 2]. B binrruocri nrnagrcin cuocrepiraerrca poamirqeHnfi poAoBrrrq moni64eny B soHax rnu6rnurx
poenoviir, rpiiqunynatocri, xaranJlaay, minoniruaaqii i 6penviloBaHHfi.

feoxinisua nouepiurca uodbgeny y aoni rinepreneay. Bmicr moni64eny B fpyHrax aaaeNqafi

tnvarnvil Ao BHar{eHHa rZoro noHrleHrpaliii n uarepnHcbltl4x nopoAax.
Y soxi rinepreHeey rvro.ui6lesir AocrarHbo Jrerfto ni4gaerrcn xinri.IHiil amini a yrnopeHHflM py-

xoMr{x coaeft. Hag rcpynnxrvrr uod64enoBrrMr,r i nai,quo-mori6,4enonxmr poAoB}IIqaMt{ y nyx$ux npo-

Ayrcrax rrnirprcnauHff yrBoplolorrcs reoxirvri'{Hi aHoruanii, e Rnnx nrraicr uoni6geHy Aocnrae A,I /ol7l.
,{na ecraHoBJreHHfl pyguoi BoHr Ba BTopi,rHHrrM},r opeoJraMr4 BeJrulce BHarreHHE Mae BeprrrnaJlbHa

mirpaqia eneueu'rie, rqo ai46ynaerlcn ni4 BrrJrrdBoM eupinHroeaxxa rpa4ienrie noHIlentpaqitZ, rucny,
reMneparypN. Ilpoqecarvlr *rirpaqii e gia$yain i nucxigna vrirpaqin ni4aeuuux BoA no rerroniqnux.
posrroMax i soHax arcrnaiaaqii [14].

Ha Sopmyeauns BTopilHHr4x opeoJris snnilsae ranoxc xapanrep nopi4 lcpNcraniquoro Syotla-
MeHTy, rpyHToyrBoproBaJrbHr4x npoqecia i pocnnnnoro nonpr,rBy, nniMarfi'{Hi yMoBr4, crifinicru uinepa-
noro-reoxiwriqHyrx yrBopeHb y ooni riuepreueay, noryxnicrn i reneal4c ocaAoBoro aIoxJIa ra in
Oca,4ncexna i aarcpinnenHfl pyAHr4x eneMeHris Ha noBepxlri e peaynmarom wrdipttosoi norltlnanrsoi
a4aruocri rpyHToBo-pocJrr{HHrdx rcounnencin.

fpyrnr, poonunyri na rpariinrnx nopoAax i e.xauqRx, rvricrstr ni4erlrleny riaucicrr rvroddgeny.

OnncHnnaaui ymonu crrprrffrurb Harco[r4rreHHro rcarionoreHur4x ereuenrin ovrissoi naneurnocti (Fe,

Mn, Co) i s6imurenHlo poarrr4nuocri anionoreHHrrx (V, Mo, Se, S, U, Re). V OeanNcsest{x rfiefionfix
yMoBax e6inluyertca u:nrgnicru posnJraAaHnfi ruiuepamuoi qacrrnu rpyurin: aJIIoMo- i
freppocrnircaris; a6insuryerbcff nrirpaqiftaa a,4arnicrr rcarionoreHnux i alvlenury€rbcff - auioxorensrax

eneMenris. V eiguonnlrx ciprcono4HeB',rx yMoBax H2S ncrynae B peanqin s lvleranauu, eaonnuafi

c[pr4qr,rHfla'ru ix oca4xcenHfi B poavnnin [6].
@opmu niepaqii noti6Aewg.IlpNpogni crrcreMil - naficnna4siuri 6araronoMlroHeHrHi crcremu.

V uux ni46yraroracn pisnoruairirHi $iauno-xirvri.{Hi npoqecn, icHylorl o,qnoqacHo 4eninrna xiuiqsNx

&opu Kolrcnoro a eueueHris. IHreHcrrsxicm uirpaqii xirvriunoro eJIeMeHro, ilIo yrBoploe opeoJlld

poacianna n eoHi rineprexeay, saJrercr,rrb nig ltoro $oprvrr BHaxogrfteHira. IIpr IIboMy, nepedynarowa

E oAHoMy i ronny xc crani, eJreueur Ba oAHr{x yMoB Mofi{e 6yrm pyxorranm, ga imunx - ixeptnr,rivr [8]"

Konqenrpaqia iouin Bo,qHro (pH) xapanrepilsys nucno*ricra / nyrcuicrb cepeAoBuula i, y
dararrox Br4nag$ax, $oHrpoJ!rce ocagxceur{fi a poeunHin ximiqsnx cnoJryn i noarynnqiro Konoinis. 3i
esintruelrnsrt{ rorqeurpaqii iouie BoAHro {xrcne cepegoanqe) aMeuluysrbeE nariouooGtrtiuua

lvlictnicm i nigrNrilyertcs anionoodmilrna. Suiria $ouuenrpaqii ioicis BoAHIo BITJIIdBae na pyxomic'ru

ffi $$Sru P#?S-SSffiX" ffiuruywr:sffi ra eru&trsr'Eqxa r*sKtME#. gS.B*" ffis*{1&}"



Kc*Ers"mgasc*4a r*mxEnn$*xn*t Kpstr*Blf gmgssBeHF{# TeKTss{bqF€mx ##!+"*-

6ararrox meranie. Einturicyr B Hrrx, po3rrr,rnfircril4cb y KI4cJIlIx poar{uHax' yrBoplolorb KarloHI4' aJIe 31

spccraHHsM pH nruaAarorb B o.Ug y $opnni ri4pooncngis a6o ocHoBIIIdx coaefi [5]'

flenuy poJrb y HagonnqeHgi nnoni64eHy y noBepxueeux ni4IclaAax siAirpae ranollc 4u$epenqi-

aJrbHa agcop6qia ftoro nognuMlr oKcI4,qaMvianiaa, anrcnainilo i n'laprauqrc [5]' Bci qi npoqecu Sararo

B r{oMy saJre?rcarb ni4 pll i Eh cepe4oBr4illa, i rovry noseAinKa naoni64eny ni4 uac eiaeirprcnanHfi MaJIo

nepe46avyeana. ---.--- --^-: R-^,.,, a

Haur 6yno npoeeAelro MOAeJIIoBaHua $opu sHaxoAllceHua uoniogeHy 3a pH rpyuronoro

posqrrHy ein 3 lo 9 (prac. 4). BcranorteHo, tqo 3a HI43bRI4x sHaa{ellb pH - si4 3 Ao 5' uepeBasl{Ha

$opnna rvrirpaqii *orridou*y - HMoO4-, u" ptr 5,5-6,5 oA*orlac'o y poa'rNni npncyrHi Soprvrn HMoOa-

i MoO42- , "* 
r"rrp"irrl* i nyxrnrx pH 6,5-9,0 ocuonnoro Sopuoro ri'rirpaqii e MoO42-'

: ::: :: PeaYuttarr'r Aocni'qucesl'

ffns Bcr&HcnJnenr{ffi KclvlrIJlesfi*

Hrdx reGXiMi'{Er}dx KprdTepiiru
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Pru,c" A. Bmtcm #twor?Lux #*P'*'
peSrurum'f,& StLtA'&eNleR'WW PH

nt+

iwr:rtiflfrewry S fpywmor'tl'K Pee'+wwetr s

quroairauu 3 TOHROIo enpanneuicrro vrodo,qeniry i ronaS-III4HBaJIbAtIroBttMr rpefiaeuaMl4 3 IHrS'q'aMI'I

KpynHoKpr4crafii.{Horo vroniogeniry. @oprua PYAnr'lx ril rmianouo'qibna' ilepeBaffCHo Malorb KpyTe

uaAiuua. v pygonpoari uinpolto poaouneui nyl*ui MeracoMau4r'{' ulo acoqilorcrl 3 llerMaTurapIu i

rpeftaenauu. cepe^ *aruao*"r"rin nepena***t" anr'6ir-nnapq-vrilcporcniH-repTl4T'Bi piauonu4lt'

piauoro rrriporo rpetZaeHiaOrani, Ae1l1vaftHo a SnrcOprrou, quprodromr PYAHTIMI{ vlinepalauu'

IlieAeHiriue 4inannr posTa[IoBaunft Bep6uncHcutz posJIOM' s roft qac sR repmopiro 4OCni4Xenn

neperl4Halorb MeHIn ona'{Hi poBJIoMtl (puc' 6)'

feonori,{Hralz poapia (puc. 6, c.} gcua4enwir ranr,wu nopoAaMl4 (enuay - eropy): npltctanivni

nopoAr4 (rpanirr 6iorlamni), tcopa nueirpK)BaHHff' ocaAost{fi qoxoJl flpeAcraBJlerMfi niclcaMr s

HesHaqufiMr4 IIpolIIapKaMr4 I,JI]IH, lpyHT n"pto"o-ni4aowacruti' Iloryxcriictb ocaAoBOrO aIOxIa - 30 nn'

Iloutgxu 3A. nepEu?Ilftu^tttu opeoJl&twu.^Po6oru a uourynir modoAenonoro opy4eninHfl 3a nepBI4H-

Hr4Mr{ opeoJra*n, 6yno npoBeAeHo H{nmuupclKOIO encreAuqiep: npo6ypeni noHaA 10 cseplIoBl4H Ta

oKoHrypeHa Ainar*ca a'sMicroM nnoni64euy y ropir*rux ilopoAar (rpaaitax oioruroerx) - 15 r/r'

Bracse 6iorilrosi rpauiru ne *ricrs6 *orri64e*ouoi nninepadaaqii. Torr'ry uoli6genouo$rictu y qboMy

Br{iraAKy uoxe 6yru non'fl3ana g reKrord'{H}fivll4 IIOpyIneH$flMI/L Moxcsa npi4nycTT TI4' IltrO At*CepeJIOM

rvro,ri6,4eny e pyAouocHi poauunu, sri riAAiln""t" "in 
rpauitnoi MarMI4 y nocrMarMarnqnufi uepio4'

Eylo ncraxo",,.*o frorrorrft Ta aHoMaJlbuilti e}dct ximi'rrrrx eJre},lerrtis y [epBI,IHHI4x opeoJlax

(ra6n.2).Buaueno,ul0yaonirerttoni'{HHxnopyllleHos}'Iicrr'roni6genycKJIaAae15vrr/rcr(roAian

$onorufi c?axoBlnrb 2,5 mr/nr)' lro nopy,,,eua.n. B
Haupunrra4'cBepAJloBttma42SHaXoAI,{TbcnyaoniBruII,{ByTe}eToHlq}ic

peoyn*ari "r""u"u"r" "onicry 
ruoni6xelry y.lcepui -i-*i::."tla sigr*iT eno' ulo Ma*cl4vianunnfi sMiCr

(15-1sur/rcr)xapanTepH}ffinngnopu.aneirploBaHHfigarnN6ltr*53_60nn,rueuurlrft{i0_12mr/rcr)-
AJ]s oioTlffo*ro* ,pu*"rin na rnublasi lO-ig u' V ceepnJloBl4Hax 6E i 23' Iia nopoAt{ flK}dx He

ffi
&#
kg

$SSe$ ffiffi?#-S%6K" ffimrugw*s& ?& *K#fisfl*qrus fleffixBffiEffi' R#"fi ffi. ffic$ {$ ffi}.
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i

tsmJlr{B&,}*"b r#K"#xqi"*{}ii ff*pyir3eFlHffi, nrusicv }dl*.fiiffi*

SeF{y y ${rpi nrcniu'plss&Hris ra Sinvmrcnmx rparei"*

rax cxfiafie€ eig 3 Ao S mr/ner.

fygni amcnasi! Kepemreps'isylorbcfi ITs€l{*

H&HHmF,{ e.nennemrie n piennrc G;{arr{icvlc As B$,&ns*i

ivxirpaitrii B rimeprei{Fiffix ysfisn&x, aHTIdBF{}'dx wiir-

pemi.n y piarxmx sKHCF{F0ts&JIbHc*eigHCIBHP{x yms-

FaK Xn, Cu, Ni, Cc, AS, Mc, V, Li, Rb, Cs, "?

MaJIspyxoivIIdHI${ Zr, Nb, Ta, W, Ti, Cr, Bi, L&'

Sang4,tiClt BflT&,F{SB"neHHIC }topOJTmi4iftmmx

ne'$ealeie nahm friTetosemTardl/s y iiepglaFf,Hs{x *pe*"nex

nrgnni=aeno, fi{o n g*Hi TemT'omiu{i{t{x ilopyruiemh He}t*

$inalu notsussaHi nnim coGarc I6c, Ag, W, Bi, Ll, Cu;.

Enac.riigqoie no6yRGBI/I Hnprl4 3& trlyJlbTrnnni-

HarI{BF{I{M ffioe*iqian'ronn Mo x Ag x }V x Hi x Ll x
x Cu BmfiB"Treuo fiiBni*mec-cxignmih lianpfituI pyglici

aonu (puc. 7), anvir a6iraerucs B HanpRMoM rercroniqnoi aonla. To6ro saftbi"nrru nepcneKrnBHa soHa

g;1s ro1ny$is N,rorid,qeHoBoro spygeuinus BHaxoAtlrbca na rnrdrni - 55-75 ru minc cs. 42 i 72 (pnc.7J-

Ilou.tgxu sa enxopuH.r+urwu opeoJlqlvLu. Ha repuropii ninsnnr 6yno npoft4euo 2 npo$ini nxpecr

rrpocrffraHHs rercroHi'rHux ropyuenr (puc. 6, 6). 3a AaHI,Ix yrrnor (AepHono-ni4aolucrnft rpynr,

B'1co6a asoao?rceHicm) naft6inru 4ocroripni nigovrocri rqogo Bropt{}rHl4x coJlboBtlx opeonie Mo}ftHa

o4ep?fiarl4 Ba roHKoIo Sparcqiero ryMycHoro roprfsonry lpynrie (0,1-0,15 uu), caue y riift 6y4e

Ma6cr4MaJrbHorc rcoHrleHrpaqia enernenris y co.xronift $oprrai. 3 qiei rnulunn rigiOpauo 60 npo6 rpyHry

ra rpoBeAeHo Br4BHaqeHHfl BaJroBoro amicry (38 xiuiuHux eneuenrie) ra nnnicry pyxoMl4x Soprvl Cu,

Zn, Ni, Co, Fe, Pb, a ranonc pH, NO3, F, san,qarr qoMy BcraHoBJIeHo $ononrft ra anoMaJlbnulZ sMicr

eneMeuris (ra6.u. 2).

V rpyurax Souonrfi sMicr Moni64eny cKna.qae 0,9 ur/rr, y aoni rermoniqnolo nopytueHHF

rrepeBr4rqeHua nnafixe y 10 paair - B nar/nr (ra6ll 2). flpote, Bnicr uoni6AeHy y coJIboBI4x opeoJlax

He Aae qirxoro yflBJreHHs rqo,qo pyAoirocuoi soHn (prc. ?). 3 aacrocyBaHHnM MareMarnr{Ililx

erarrlcrrlr{HNx naero4in BrraHaqeno xafidillru qiuHi naparenertr'{Hi acoqiaqii eneuenrin. Bcranoeleno,
glo a rraod6AegoM acoqirororl i nopenrcroru roalspau, cpi6lo ta ui4l, aJIe He sarosl4fi nuicr naigi, a

nuicr ii pyxoMtx Sopnn. Ocranse Mo?rcHa noficHl,Irl4 nafr6inluroro pyxotuicrrc rvri4i y KIlcJII4x

rpyHroBrrx poatltlHax (pH t AaHI4x yMoBax cRIIaAae eix 4 lo 6,3)'

Fffic. S" feoyiCIaifiw#, txeJvr"#,}i.J'n*mu frcuweL*b, 1 * apa+*i,rfl,qj' 6di,mlt'm,*ei,,2

8u,8dsYilpu€j&?111,#t,e

? fprywm, 8

,wtwrte eo xL*t'iftt vt ux np 06

3 ?*q'tdvw, 4 W'iercet, 5 p}l,/&OrWW, S CeeP#*,O &WWW W{e 3X

sl3,mO}e*Xi"+ti,U.r*d np*$i*Z; & 6,lt,$?{-C# W,#,' 6 CXee{#"

Puc. 5, Poameurrysawun A'i"n n?dou Aocadlt+teub

€ffi l$$N 2$?S-SS€X. flTomymog& 18 eKBJts$'nLtH& resxlmEfi. A*tS' Nst{t#}'



Konxs'T;Tgxeres reaxFm$qp*$ KpvrrepF? emmms?elsruffi TeKr@Ff; lusmmx sGF$. " .

E"rreuesr

$iormrclsi rnamium Ba:r*emi's

3CICI.S-800"0 25*.S*6CIS"0 5S.0*-9S.0 5S"#-9#"{}

2.0 -12"{}

2,0-n s,s

trO0CI,CI - tr 00GCI,0 2SS,0-2000,CI 30#.0-"8*0.s

2CI0s i 500

2.5-50.S 7.CI-r {}"0 7,fi*tr CI_O

20"{}*5{is.s 20"CI*4G0.S 5il.S*3*fiC|.S 20,0-200,s

15.ri-1rls.$

5"{}*30,0 fi"?-3"S i *"9-+"*

5.fi-800.CI 5.0*5S0.0 4"0*2{}.S

2.5-90.0 1.0-30"0 3"S*3**il"# 3.*-100"CI

0.8*20.0 5.0*"2S"(}

0.6*15.00,8*tr 5,0

5.0-l0l "0 5,0*20,01"0-20.0

5"0-200.{i 4"0*30.05"0*t 100.0

0.3-25.020,0-500,CI 25.0*50.0 25.0-25"020.0-2000.0

40"0-300.0 60,0--10c1,080,0-3000,0

s.70-1^000.02-101.00

[0"s-*3s.$ 1*.0-3S"fi7.S*3#"S2"0-8{}.S

Ta6nut4a 2. Bruicr ximiqnnx ereuentis y rcpncraniqnr,rx ilopogax ra fpyurax, ur/rcr

['pvrug" gn{icT]

4.0-150"0 CI"8*50
Fr Ft nu-J -tl s:3.0 r! tt 'lfl /\z"z*Jz^\J

PL) 25

2.#*1{}"S

101 ,CI-6000,CI

s"3*3"0 0,5*5,4

s"f

Ilprmirrca. V wrcenruurcy - uininranrnr,rfi i uarccramanrnufi ruicr; y BrraMeHHI{Icy - Souonnfr; "-" - se srton&tt€Ho.

fffui.nxuc I - flcmerya 2 - llprnyrn

l$$ru Affi?S-S$SX. $Tcruyx*Ba ra @Ksnsrlqma rsoxtmifr. g&"8S" ft-Ee${t&}" *s
ffiffi

0.5

l ll%*
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KcpennqifiHi nx'fisKpr Msrii$&eHy Ga

BMicroM mas?6ixhnx crdrlbrui (> il, ?) B n*nro{:pe*
e{om re cpiGnonn {nanowrfi amicr}, & rems}r{
mi&nm (pyxanai $cpmm).

3a My"Trbrlsnni.Ham{BHmft{ moesiqieuroivi
Mc x W x Ag x Cu nofiygog&Hfi exemy isoni*
uilt irouqegrpar.{ii y coJrbonomy opeoni, na axo*
MAfi bHYEMVI 3 HAt{EHHfi MT4 RK}{X B C TA F{SBJTTC CT'b C fi
pyglia Goi{a {ppac, 8}. 3 pruc. S nirgno, rqc py&Ha
BoHa cninua,qae ii Bonoro TeKToHi"{F{rax nopy-
iiieFib.

fii"nawwa {IpwAKtl,. Simnnma pygonpCI${*
tsy posrarrroBaHa ts 5$ r{M HA Cxig nig gi"rrarun-ra

ffcuneun. PygonpofiB fielr{},{rb y Me}rcax tlpm-
Jilrr{bKoro posJroMy (plrc. 9, a)" lweerun cH-u&*
genml? Siornronr'rmrd rpaniraml,{, xo'ra fipr,rcyrrui.
augespuro-6asaJrbrrd i meranicnon mr#,r.

fuI*ni6AeHoBa rrainepaxinar4in npmypo-
a{eHa &o rrToKBspKy, npe&cTaBneHoro KBapi{*
Myc Ko n iron larupr rp e ft se Harvir,r i ce pmrdr,{To.nira nsm

s rGHKolo BKpannersicrrc naoxisgeniry. ocaAoni.
fiopoAri{ npe&cr'anneni neperuepyBaFrHtrM rJrr4F{yr

ra nicmy (ppre. g, 6)" floryxenicrr ocaAon$ro
qoxJie & 4il M.

He reprdropii &ocniglmenb mpfitse4eno
ananis nnnicry xinni*{Frxx eJreruesrin y uep:
BffHF{mX i nrOpvrHHr4x op€o.,T&x 3 MerCI}o BCTa*
HCIBireHFrfi lvloniSgenotsoro Bpygenimm;e.

{tr*zuyxu so reepluw.n&M,t&11 ope#JLu^{ww" Ha
reprdropii gccniglr{e*{b nptl6ypeni ilsFraA 10

cEepAfioBXH. 3nifie r{eHo aHaniT.1,r.{F{i BiaSHA*
qeHHfl sa 38 erelreHrie i scraHoeneno uiniua.nuHufr, uanclrualrnyrft ra $oHonrlZ ix eMicr (ra6n. 2).
3a peay;rrraraMl4 crarl4crl4uxoi o6po6rl,r AaHr,rx BcraHoBJreHo rcopeJrflrlilini as'ssKn uo;ri64eny a
inurrnar eJreMeHraMrr. Hafi6inlurufi Bn'Raorc () 0,?) cnocrepiraemcn a nonrspauom, cpi6nou,
nicuyrou, airieu i rvli44ro.

60o0

3a cs. 67, pocTaruonauolo n eani
nignmntrenoi rpiqunytsarocri, no$y,qo*
BaHG rpa$ixm poanosiJry eJremenrin y
Beprr,{KeJrbnoMy ponpisi (puc" 10)"

Biviicr nnoni6,qeny y Kpr4crani'{Hmx
ilopo4ex ronrd rpiuilrnynarocri nepe-
Br4ulye Souowrfi y 10 panin (ra6n. Z).

Ag, W, Bi, ti, Cu Be4yrb ce6fl
ar{anori'lno. Ha rnlr6mni 11?-121 M

Bnnicr eJieMeHrin e Marccr{vraJrbnrirm.

3 i-{boro r$c}ruH& gifrrvl BmcHoB*

Ky, r.q$ raafrSinbnx eSenrrdnl{rdffr &Jr.ffi

BCTaH*BJxeF{Fff, spy&err'irumm B& nep*
Byrmm;,{s.sps #pe$Jramp{ rvio}r{e Syrrc
e{FJ:brprnnixarmmHruft noe$:iqie nr
&{*xAgxWxtsixLtxCu.

fs 5# f5s
Puc. 7 . P *sno}i-,r g/'t erwevmi* -i,w?uuar{Ltt'pi,a motoi6\e}+*eaa*

spgiltu'{t+wa y nepsuwuux r{Lc" Bmapu}t?rwr opeorlor posc,iwaa}+trx
dit*swtw frcuuezga
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ma1sm;**ru $w:,]xi.; 8?t r.&rr''{ +e* eS tn4i, rrt,yw* ra
'r*qa ffi*nelirc?{.b
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Puc. 9. I'ea*,oeiw+g xepa,o'qngpue,{w?rwe Ai,nwwxu: j
gwdesurno-6*eeJll.,wbrt, 2 epu+drnw di*rwu,wa,o*,i,, J KopG
ausi'mpweawwnr4 ?JLw,ttLL, S ni*,t*wr 6 p*gftg,e\wrV -
ceep*noswt+w ma 'irc H,alwepu, I * fpywm, S * adynoee,nx.i,ptinwi
npafi;n;d, L0 * Boliw niaeur.qewoi mqituwtrvsewlocmi' a * 6naw-
ctrerw&, 6 - cre*ta ai,06opy adrw*ee*x,i*riqwar wprt6
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Put. 10. Poewli.n, Mo, Ag,W, Bi, Li, Cu (ne/ra) g eeryllt{wlbwng npofri"ni, ce, 67 (ddlulruta Ilptl,llywu}
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Puc. i I. Cxema i'eoniwiit Kc?{1+sr{'mpaqr"i

pAxornur #apt* 3& rwrybnxun-nircamuswurw
rcoesi,qiswmomw x Ag x Mo x Cu A tpywrTt{ttr

Ai,nnwnu llpt*nAvu. 7 * mer*mowiqH,i, w*pyttte?ffi+n
"r.& qrl
&V 

"'sf 
I 'a'd.#7 1:;# * t ;'4,wv

IIotnyrcu aa srnopultlttLgu opeoJlanu. Jliroreoxiuiqni npo$ini rpoxoAI,lJII4 6nN3stco, B ,4efiKl4x

vlicqax """iro 
"Ba,{iilaro,{r4" repuropiro c. flpranyrcr, qepeo ulo ireo6xiAno 6yno agificuNtu poa6pary-

BaHHfl upo6, ni4i6paHr4x Ha "yMoBHo'{r4crr4x" ta aa6py4nennx (ranuX, ruo ni,4.xararcrr rexHoreHHoMy

nuruanoei) ,qilaHnax.
Ilponegeuo Br{BHaqeHHff eruicry BaJroBoro $o}rcHoro is 38 xiMi'{HI4x eJleMeurin ra pyxorrTux Sopn'r

Cu, Zn, Ni, Co, Fe, Pb, a ranorfi pH, NO3, F y noaepxHeBl4x eignna4ax gilaunu i sctaxosneHo

Souonrft Ta aHoMaJIbHilft eMicr enennenris (ra6n. 2).

Mancyruant1lxft sMict pyxoMr,rx $op* Batrcnl4x Metaris y rpyHTax ginnnnr saSinconauo ua

repnropii HaceJreHoro nyunry (c.Ilpunyrcr), ro6ro ni4ruiqenua ni46ynaerbcfl B soni texHorexHoro

HABAHTA}ICCHHfl.

Jlluue Ma1cr4MaJrbgilft sMicr mi4i y coJrboBr4x opeoJrax cninna,4ae B MaRcI4MaJItnilM el\aictorrn miAi

y rrepBr4HHtlx opeoJlax BoHI4 relcroni'{Hlax uopyuleHb.

Haftriqriurrft nopetaqiilftiuf,r ss'asorc wroni6Aeuy (> 0,?) nraanneno 3 W, Ag (eanonnri auicr) i
Cu (pyxorrni $opnan). [Ipu no6ygosi cxeMra isoxonqenrpaqift Ba MyJlbrl4lrJlirarrnnrm noe$iqieuronn

Mox W x Ag x Cu vroxcna BcranoBrrrr4 sony uoni6Aegotsoro apy,4eniuxn (puc' 11).IIs eoga cuinna4ae

a Hassnicrn renroHi'rafix nopylxeHb'
PosnoAir eneMenrig-iu4rzrcaropie Mori6geHoeoro spyAeHiuua y fpyHrax Aae sMory epo6uru

Br4cHoBoR, ulo uafi$ilu1ll nepclle$rrrBHyrMl4 AJIff BI4fiBJIeHHE repl4Topifi naoni64eHoBoro apygexillun e

renroniqso arctusHi aoHI4.
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Kgnnmne xere i necx6 m**gff F Kp$/tr€pF'g' mmmmne HF{s rgKTo}r iotp{ ffi x s&t{. .,

Bracnosrcn. Bcrauosnena Moncnrsictr reoxirvriqHrx noruyrcia moni64elroeoro BpyAeHiHHa aa
[epBI4HHI4MI4 ra BTopI,IHHrIM]I opeoJrannu poacianns xinri.rHrax eneilreHrie: ou4inenuR pyAoHocur{x uopig
€ MolrcJII4BIlnn ua ni4ctasi Harnfiocri ueprunnux opeouin Ba MyJrbrr4[JrilcarNsHun[ noe$iqienrom Mo x
Ag*WxBixLixCu.Brssaennsnrod6geuonoroBpyAeninnayrpynToBr,rxni4nnagaxeMorrsrrr,rBr{M
aa acoqiaqiero evreuenrir W, Ag, Mo (ni4rnrqeHlaft aanorrrtfi nrvricr) ra Cu (ni4nurqenrafi sMlcr
pyxoMl4x Sopr"r), ro6ro uafidinnui e$enrmnuM e Br4noprlcraHnff uynrwrnnircarr{Bnoro noeSiqieirry
MoxWxAgxCu.
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PESIOME. feoxlrlrr,rqecrcrae pa6orrr, rpoBenerrHbre rra reppnropura rvroru6AeuoBbrx py,qonpoanuenrfi
,flcraxeq u llpmyrcnn rlocBoJrnJrtr ycranoBrrrb rcoMrrJrercnbre reoxuMrrqecrsrde Kpureprru BhrflBJrerrr4fl Tercrox r-
qecnr{r Borr, [epc[erdrnBrrbrx AJIR tror{cfton uoun6gexoBLrx py4onponnrerorfi Bo.nrrxcroro uera6lorca.
Vcraxouena BoaMotrcrrocrb nponaBoAnrb reoxuMrrqe€rc[e rroncrra uorur6gexoBoro opyAeuexr,rfl no rrepBrq-
IrbrM n BTop[lrHbIM opeonaM pacceffrryrfl xuMrrqecrcfix SJreMeEToB: BbrAeJreH]ru pyAorrocrrbrx rropoA tro rrepBns-
ItbIM opeoJrau tro ntryJrbrnurrrrcarr4BHoruy noa$Snquexry Mo x Ag x W x Bi x Li x Cu. BHtsrenrae uo.nu6-
AerroBoro opyAeHerrr[fl BoSMorrcHo Tarclce IIo peSyJrbTaTaM orrpeAeneHnfl B troIIBeHHbrx oTJroficeHrrflx conepSrca-
nun rarofi accoqrraquu EfleMeHToB - W Ag, Mo (onpegeuexrre BaJrouoro coAeprrcaxraa) r Cu (no co4epxa-
Hrrxt rroABrailsuux fropm). Hau6onee a$$enruren B rrpoqecce rceJreAoBasr{r tronBexubrx or.noxexnfi MyJrb-
TrrtrJrrdnarrrBxrrfi noa$Snqrrerrr - Mo x W x Ag x Cu.

SUMMAEY. Geochemical work conducted within the ore and molybdenum ore-formation Yasynets
and Priluki' identified the complex geochemical criteria for identifying tectonic zones, promising to find
Volun megablock molybdenum ore. The possibility of geochemical molybdenurn ore-formation searches for
primary and secondary scattering halo of elements: the alloeation of ore-bearing rocks can be made on the
original halo for the multiplicative factor of Mo x Ag * W x Bi x Li x Cu. Deteetion of molybdenurn ore-
formation as possible after the determination of content in soil sediments such assoeiation elements - W
Ag Mo (definition of gross content) and Cu (the contents of rnobile forms). The most effective during the
investigation of soil deposits is to use multiplicative factor - Mo x lV x Ag x Cu.
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