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FeoxnunqecKlre oco6eHHocru paGnpffiFane
nurvte B oca4oqHbx nopogax l'lpngmpoeun

lWsorme ffccJreso*areJrpr yr{aabmaror Ha To, r{T# Mr4rpaqHff
IXpOI,fCX0,&HT B AKTT,TBHOft HOHHOft ryCpnrre, A B nOBepXHSfiTbiX BOAaX

BffBeCtC, r{ ffr/surb x{&crl'xr{Hs ts rdor{Hofi $opnne" sro 6plnc AsKaSario
aHaJImBe ruIr{H34c?efi peUHOft tsStseckr, rXe eO&ep}KAHeCe Li CCCTABHJTO 2 x

Itprouerdw,o Ff.C., fftaaull{cww{e &.fr., HtAw E.A.
I{wcrnwnwq'in a€,ox?tJwu'u,, Jw'uwe,pfr^feaawu ?"e py A oodry
wJw" Il .{1. Cemewez+rc,o HAI{ Vrcpawt+lo;, I{,'wea, VttWMHdr

Ieoxramra.recrcue lrccJre,qoBaxt{fl Aonneaogoficrrlx ocaAoqxbrx m.lodrrt r<xroJrr{Jr}r yc"axoBnrb
oclroBlrble SaKorloMepHocrr{ pacllpeAeJleHnfl B Hrrx JtmTvfl rr €rt n||r[llllre cBfl3!{ c ApyrrrMu
X'IMUIIECKI{M'I SJIEMCHTAMI4.

Bctynlerrue.Bnocle4HilemAbIBcBff3'ryBeflI/ffieHI,{elrar.lffiaafo;:eeaeMocTI4Hace-
JIeHI4ff ocoboe BHI4MaHI4e y4eJrffercg xa)nreHr4ro coAeplrcaHr{F ui4ry{amrEgr s no4aeMHbrx BoAax,
ucnoJlbayeMblx AJIfl rrnrbeBoro no4ocna6xenng. VcraHoBireHo. eo qtr mrno{c,'reHHbrx Mrlrcpo-
EJIeMeHToB cepbeanylo orcorornqec$yrc onacnocrb Molrcer np€.rcfirrc r .:rrlri, noBbrrrreHHbre
He$oHAI,tquoHHbIe coAeprftaurfl Koroporo ycranoBJreHbr B pfiAe rue:aqnD:€lprrropwr Vrpalgrll
B grol,I IrJIaHe BHauxreJIbHruZ uurepec npeAcraBJrfler reppuTopu.e lllTFttpoBba. r4e rraero rrcno-
JlbayrcTcrr AJIfl rlr{rbeBrx qenelZ BoAbr c HeHoHArrrIuoHHbrM cotrepG frnpa. MeAu, ceJrena r4

MHOII4X Apyrnx Mr,rnpOgJreMeHToB. ogUano AaHHbre o SaKoHollepm InatDe.qeneHxff JrrlTrrjt B

o6tenrax onpylraloqefi cpegu, n, nperrcAe Bcero, uoqBax 14 oca:a*ru' oqEe:;ffix, Koropbre sBJrfi-
IOTeg OCHOBHbIM IIptlpOAI{bIM I4CTOTIH}'IItOM JII TvIg. AJIfl IIOABeMHbDI i! ilIFroeTw'ix BOA, npaICTI4rIeC-
Kr oTcyTcTByroT.

B coorBercrBt4tl c BbIIrreilBJrorr(eHHbIM, r{eJrbr} AaHHbrx ntc-,Gagr;r Suao ns}rqeHl4e
BanoHoMepnocrefi pacnpeAeJlenvrs. ilvrrwfr B noqBax, noBepxHoerrirtrr ormEmrnx rr noAc?rrJrarorqrx
ux ocaAorlHblx nopoAax. Oto Baucno AJrfl onpeAeJreHr{s yciroB}ri-r g0+$p€@l&ii.trr sr rrH"erpar{r4r4
JrnTfiE. rlpu npoqeccax rl4rreprcHe3a, ceAilMeHTaqr4r4, Jrr4ToreHesa u .IJa ]FEnl.@:eiiilE BoSMO?rCUOCtefi

IrocTyIuIeHI,Ifl STlIx OJIeMeHTOB B np[poAHbre pacTBopbr: noBepx]rog:Em t ltrE3evHbre Bo,qbr.

OcHosHrIe cBeAeHI4fi o pacnpeAeilearau trruryrfl, rrprrBeAei{br a pa6o.r:r XopcrlraHa 3,JI. (1959),
Buuorpa4ona A.II. (1957), Eoftro T.O. (1964), Inno6ypra A.1t1.., C:aapm O:11969), Ponona A.8.,
Mur4ucona A.A., BocnpeceHcrcoro H.T., Itopaunofi f.A. (19?0), Kora-na B.IL Eaeeaxo;i B.A., Conogo-
saH.A. (1971) u ap. [1, 4].

Xopcruan E.JI. (1959) cqr4raer [], uro coAepncanr,re JtfiTna B:rpmrrr;sreecfi]rx r o6.nomoqnrrx
nopoAax B npoqecce BblBerpt{BaHldfl B qeJroM ocraercfl rrocrogHxbru- 3m: tlrnocrTcfl K rJrr4Hrdcrbrr\f
yIUIOTHOHHbIM IIOpOAaM - aprilJIJII4raM, IJII/IHI4CTbIM CJIaHTIaM, B liOmPls ryEt{ct(Olrlr AauegneuUlrfi
BbIHoc / npranoc Jrrrvlfl. r $antuuecnrt coxpaHffercfl eto n€pBoHae?-.:sxn rtl'i:rorecrBo, HarcorrJrenHoe
B xoAe ceAl,IMenroreHesa. T.Q. BorZno (1964) Ha ocnoBaHr4rr oxcrreprrenTa-':bHbrx AaHHbrx ro
BbIIrIeJIarMBaHI4Io AoKagblBaer, qro nurufi xopouo yAepxo{Baercn B rplrrraiurirqecicolZ peluerrce
ruIlIHI4crbIx MttHepaJIoB 14 He BbrHocrlTcg BoAaMr4, KoHTarcrr4pyrotqxxir c oopoJa${. B To xe epeivrn Rb
lr Cs regyr ce6s nan o6uennue ocHoBaHr,rff.

A.E. Poson u gp. (1970) c'rrtaer, qro Malccr4MaJrbHbre KoHuenrparyoit frrfilfr npr,r)4poqeHbr rc

oca,qram, odpaaonanublM B ycJroBr4ffx BacoJroneHnbrx Jraryu. Ororano. Eo sautrrM AaHHbrM (runcu
Heoreua u cwrypa, anfl4,qprrrbr ropbr), orlr o6paeoBaur4ff xapanrepr3!'rorcf co.teprfiaHr4eM JrrlTr4ff He

6onee lxt0-2 /o.
J$[nrff{ ts ncASesrHbtrx Bs&&'x

B OCIiOEIICM B Br4Ae rJi54FI34CT'Sffi

F{aurrrMlf l{cc"lieAcBarIpdfiM}f; npl{
10-3 %" lfcffiHo npeArrsJrspffip{rb?

qro Hanoilrenrde groro Ma"epr4aJra rd ero ocaArda 6ygyr cnoco6crsoBarb orHocirreJ6HoMy oborautrenun
oca,4Ka Jrr{TileM.

/A{, l$+cHeHKo H.0", Xosur*CIKrd# S.fi.,
Xyx EA., 201S

ffi4 I$$ru PSZ9-$$SX. $loruyxoaa ra sxCIn&r"lq*ta neoxEnnrs. gSTS. Ns1{10}.
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xapaxeregS$'seTs,{s€& paxkorxa s{eeffie,&s*
maxxs{fr. Teppmrspp{tr }fgcJfe&ceam:r{ft pacrTs*
.acH{eHa B ffipefieJr&x Bsamnmqrur:m w xnnemn*
mrqrcofi o6.r:acres{ {pnc. 1}"

Hpruer&.Eu'rprr{e*emlz #y*gaMeHT H&x**
frrurctr F{a rny6mne 2{}0*s*s M, n0poAbr €r*
npef;cTaBfigsflbr ffirestcaMffi, errjtprrc-nervra*

"SI{AHbXMI/X 
rpAH}f?Ah{Id IA MidrM&?s,{T&ftfi},s VZ

fJiylf{&T" ocH0BHbrn4 ffcxOgr{brr\{ Teppp{reF{HhrFl
MATSpp{&iroM &JTtr &Op*r{poBaHmJ{ ilca.&oa{*
Hbrx rpy$o*S;rcivrsEiribrx ixopfi,,q.

F{opa Bbr*erpr,r*e*r^fi pas*}cra Frepats-
F{SMepHo, w, B SABpfcI,tF{ocTI4 O? CCICyaBa
Hpmcrafi&m*iefKmx ilcpoA, H& Ko?oprrrx oHe
o6paeotsafiach, noApaarqeJ:"Herctr He Tpr{ ?m*
ma. KCIpe tsbrBerpffBaHmfl HA pOBOBbix rpa*
F{prrax, nerhmoKparoBbrx r!(fir1lfar}rrax M mer*
nffi&Tr/rrex; Fra rrserxcax m s/xeJrar{offipa"i}Bhrx
Mrdrmarsdrax; Ha seF{sexbxx nopo,qax tnl"

ocagn"'*bre ruopo,qhr rrpeAcT&EJTeHbr
o6xcnfioqmbtrl*{}€, rueeq&FIblmv{ v,r, rJrI{HtgcrbIMId
par*FIoBff,qHrieTfiM34. tpegr,r r:finonno'{Hbrx il$*
psl{ npecsJra&a}$r 6penumm w F{oF{rJroe{**
paThl' CpeAi4 iTeCr{aHhIX ffiBepr{etsble, rIoJTe*
B0rfinaToKB&.prieBbre m apKosoBbre ilec"{aF{!{*
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nOpOIb: ;1 i : :"- I:*;-*-1.,, : : : ;r_rl,!ilTbI) il, fffncbl.
aprxdJIJIIATbI" Facnpcc"peHembl TaHH{e nap6c*arF{bre

Pacnpe'a't*tEB(e 'ltlrltfi B ocaAorlHblx nopoAax. Paccuarpr,l'aff BarcoHorvrepHocrr4 pacfipeAeJreHfis
JMT't\fr 3 :'':r:i-:{t::-,!'lf,ax' MbI npecJIeAOBaJII4 IIeJIb [OICaSarb B IIeJIOM SaBr4crMocrb pacupe-

f::T :t_ - _ _t 
:;:*; iDpHoli uopo4u 14 ee Ml4HepaJrbHoro cocraBa, HesaBr4clrMo or nx crparr.rpa-

QI4qeC:i:. - -:-: - t:-.= j.,,..=-

L!''r'-r''t*"s- 'l!r-iu'q I SeprnuK,ilJtuuotw npo$tute oca\oqutw omaotrcenuti. flo onopgbrMt*"'*"tt" -- :'i-'i;t=: 200 ru) dirrro ,rpo"rBeAe'o corocraBJreHr4e coAepfic a'yrfr. Jrnrvr'rB ocaAoq'brx
orJloFieHliF-i -j=;:':":ti:e Beprl4KaJrbHbre pa3pe3br cKBalrcr4H [pr4BeAeHbr na puc. 2.Be.:;'--';:='i;i pa3pea cKB. 11674 npeAcraBJreH rurilHr4crr4Mr' rropoAa*r4 n aprr4JrJrr4TaMr4.co4epxar- "'-)-"1t1 3 r.:i1HJ.{CrI4x nopoAax Haxo,4rrrcfl B [peAeJrax 0,005-0,006 ur/rcr, Ha tpaHrlqe capltl.'IJlllali(;: : : -:::i:aH]:e CTaHOBt4TCfl MeHIIIe - 0,004 mr/rCr.

Bep:;t-'i:*=."-:;l Ea3peg cna' 11664 npeAcraBJreH rnr4HaMu, necrcaMr,r r4 r4gBecrufinaur. B rurrruax
coAep?riai;:2 :it:":=' raxc.ft{Tcff B npeAeJlax 0,005 ur/rer, na6.rrn4aercff peaKoe [oHr,rxcegi4e coAep-
trcaH'{'f, ts :e':i:cr. - - :ri.l3i vr/nr, B I4BBecrHErcax coAepffiaHrde Mr4Hr4MaJrbHo - 0,0001b nnr/rr.Bep:;:i'a'=:-';;i pa3pe3 cIcB. 13752 cJroxteH urrrurrcrr4Mrr rropoAaMlr u fiaBec"HflrcaMr4.
Co4epmanift ::r:iT- ts r"lHHax cocraBJlffer 0,005-0,00? ur/rcr, qerrco Brr4na rpaHnqa nepexoAa K
I4SBecrHRF:aM. ::: i;rfgpx{s""e JtuT]r4fr, cOCTaBJrfieT 0,00018-0,0002 ur/nr.

06':oll:s-5e ::crPoJbI cocraBJlffIor ocnoBuyro qacrb rrecrporlBeurofi nonrunentansqoft,r reppl4-rensoli nprtf'oe::n:'-xopcxoft Soprvraquu BepxHero nporepoaos, Meubrrre pasBr4Tbr oHn cpeAu orJro-
xcegnlz rcpcbi'l;i" u:':':ncit I{ HeoreHoBofi cucrervl. Cogepxaulre F Hr4x nrrrt fl, ooycroa.ueno B ocHoBHoM
HarI4tL'IeM Hff{'rDl;rl':saHHbIx npoAyltroB pa3pylueHr4g rcopeHHbrx nopoA, cpeAu Koropbrx ocHoBHbrMrr
Iiocl4Tefi.ql{;1 st:;'-F- cji}',{tar cJrIoAbI, noJreBbre ruuarbr, $oc$arrr, $;rnopur, urr{H}.rcrbre MrrHeparbr,
rapdouarurie !l;{tiEDa.-i rl Ap' F.uuanue gHarreHfiff coAeptranr4a Jrmr.lnfr. B oonoa{owrbrx nopogax, B
MlIrMar,'ITax It r:ai{irax Mo}ItHo odsgcruru reM, rrro npr4crar!'rr4r{ecx!4e nopoAbr cJry?6vrJtr4 ocHoBHbIM

'{cxo'qHblM 
repp;Iieri::b}1 lviarepl4aJloM AJIs $opmuponantrfi ocaAoqnux o6.nomor{Hbrx 11opo,q.

lS$N A*?$-SSSX. $trCI*l*ymoma y* eKsnsriqme Reoxinni*. ASt@" Npt {$ff}. &ffi

ffiffi
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Puc.2. CoAepxaute rlarnus, s septnuvarlbvoe po,ap%e onoplrbr.r cLea:l,cltv tn' 10-1%): 1- a"neepo,numu u
apuuulu,ntbl, 2 - znunucmtrc nopo}tt, 3 - necqauu,e nopolor,, 4 - ugsecml+nxu

SanonouepHocrr4 pacnpeAeJreHr,tfl. trrurvts B nectraubrx nopoAax pa&'IrrEIHbIx crparrrpa$r4qecnrax
nogpaage.ueHrfi reppr4ropr4r4 flpn4uecrponnn o6ycnoaneurr vx Mt{Hepa-rbHbIM cocraBoM v!, B

SHar{rrTeJrbHolt uepe, - coAep}rcaHneM ilrr4Hr4cTbrx Mr4Heparos. B cBsSIlI c STrtu B pacnpeleJleHr4r4 Jrrr-

Tr4ff ycTaHaBJrr4BaeTcrr areTrcas KoppeJrflrlr,loHHafi cBfi3b Me?rc,4y coAeprfiaHHell x rpaHyJroMeTpr4qecKrM

cocraBoM rropoAbr.

.. MrHruaJrbnbre BHaqeHXfl coAeprfiaHrlfl Jrvtrt4fl, py6t4gva, IIeBI{fl orueqeHbl B necqaHllnax
rcBaprleBoro cocraBa 0,0031 Vo.TIpv fiepexoAe rc oJrr.rroMrrKToBbIM, MeBo- u rrG'IIo!]IKToBbIM pasHocrlrM,

coAeplrcaulr4M rrpl4Mecl4 o6roMrcos nopoA r4 gHaqr4TerbHoe KoJrl4qecrBo Irexema. coAepxcaul4e artlx
oJreMeHToB yBeruqrrBaercfl, pacnpeAeJrflflcb B rroJreBbrx rrlarax, cJIIoAax, @oc$atax, $moopure,
urr4Hr4cTbrx Mr4HepaJrax.

Co4epxaure Jryrrvrfl B rrecqaHbrx nopo4ax rrccJreAyeMofi reppnropru{ xore6,'Iercfl or 0,0003 %
B Hr{}rCHeMeJrOBbrx orJroEceHrrffx Xo 0,0097 /o B npocJloffx KaJlnecKux Or:roxen}{ir BepxHero uporepo-
son npr cpeAHeM eyMMapHoM BuaqeHr{r4 B orJro}rcentlflx cl4creM or 0,0018 ro 0,0042 7o 12, 41. B
necqaHblx orJroxceHr,mx $rncrpylorcg nau6onee pe3nrre r4BMeHeHI4s coAepxtarrxfl nvrrr'n) cBEgaHHbIe

c r4gMeueurreM BeulecrBenHoro cocraBa rropoAbr, a ra$fice nosgeftcrnneM rroAaeMHblx BoA, npl4BoAff-

[trr,rx K r4HTerpaqi4r,r nu6o 4u$$epeHrII4aIII4u aJIeMeHra.

Ilpoclexrnaercfl qernaa eBasb Me?rc4y coAeprfianrreM Jrr{rxn r,r npoqerrrublM coAepficaul4eM B

nopoge $parcqura < 0,01 wru. Kpoue rJrr4nrrcrbrx Mr{HepaJroB, ocHoBHbIMI4 Hocrrennv^u Jtrllufl cJlyrlcar
cJuo,4br, oco6enno 6rorur, B crpynrypy Koroporo nvruft Mo?rcer BxoAr,rrb B peaynbrare usonnopSuoro

SaMeIrIeHr4fl MarHr{8 Jir }r{eJre3a. Iloarouy coAeprlcaHre JrytTvtr r{acTo ltoHTpoirHpyeTcfl }rceJIeSI4cTocTbIo

6rorrra. HeaxaqrreJrbHbre KoHrleHrpaq!{yt Jrr rt s eoAeptrcar rarcrr€ [oJIeBbIe [marbl.
Hau6o.uee Bbrconaa KoHqeHTpaqfifl, Jn4Tvtfi, (> 0,009 ft) ourleuena e o6roMor{Hblx fiopo,qax,

r4cxoAHbrM MaTepr,raJroM KoTopbrx cJryx(rlJrr{ [erMaT]4TbI? a TaK]rce Ha reppHTopHFx, paciloJlo]fieHHblx

a1rmaw BoH Ter{Tonrlqecrcr4x napyrueurft.
SanonouepHoe yBerr4rreuue coAeplrcaHlrfi Li xaparrepno ,4JI.R $oc$arnarpoBauHblx necaranl4$on

IIpOTepOSOff I,l MeIa.
Itpeumcrlre nopo4br (cunuquru) pacBr4rbr ira r4ccJreAyerrtofi teppnropnrd, cpeAr ornoxtenuft

celroMaecrcoro flpyca u qacrfirrHo Hlr?icnecapuarcnoro soAbspyca (ra6.n. 1). fIpe4ctaBJIeHbI oHI,t

&A
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gSSru gff?S-gSSK" fTcr,**yxes# ra ertcflisf,io{wa rs*xEmEffi" ffi&tS^ ffig'${tS}.



l-eoxxxr,{eexue oco6enuocrr pacnpe.qeneurt, nnrnn BocaAo{Hbtx nopollax llpngrecrpoeuR

o[oIcaMI4, Cr]oHrqT]fT

rgm:;**lHl1lir,i:{'.;?.Hfi ::'Ji##i,ff }ff ;::lil"f l"#:..r..ffiTruofi upuuecbrc Ka"rblrlrra' rrlavffoHr.rra r{ reppr^re'Hbrx *"r"0'#l?it"Tffffi:: ffiililljf"#::MeHeHIle MrrHepa-Iblloro cocTaBa onoft p"rrr""ror* arp"t".p"+uqecKr4x ropr,rSoHTOB OrrpeAeJrjrerco'qep'IcaHxe B IrrD( 'flrrr{fi' onoKl4 ceHoMaHcltoro Bo3pacra xapafiTepr{ayrorcff 6onee HugKr4M - l,B xx 10-3 /c 
''o 

cpaB'e]uflo c o[orcaMfi capMarc*oro BoSpaera - 3,r x to. %.cuo".o.rrrrru, _ ftpeM'r4.TbrerlopoAbl opm'lrqee*om npoficxo'I.Ae'I{"s' cocroflulrde nper4MyulecrBe'Ho r4g cn}r*yJr ry6orc, cqe-MeH"I4pOBaI[rbD( Orra.lOM tI coAep*ca4tle SHaqt{TeJrbH)no llpr4Mecb [ecr{aHO-ryrr4Hr4CTOrO Marepr4aJra, BTOM tr,{c"'re r.f,a-i-norilffa. 
''o ooycnaBJruBaer coAepEcaHrre ts Hr4X Li na ypoen e 2,7 x ,o_, 70.ocoolro rplrrn)' 

''opoA 
coeraBJlffIor u4ncbr cunypvtitcrcoro r4 a'n4Apr,rrbr ,opc*oro Boapacra.frncu o6paa'r:ot SfiarlrreJlb'oli tvtouquocr m n**'ucpeAr,r or.noxeHrfi Topro'a 14 peAfir{e caHT[Merpo-BbIe ilpocJox n xap-mHarHElx [opoAax cunypttftcrcoft cucrervllr. co4epxa'r4e B Hux Li rcone6fiercs sIlII4poIcIx $peJsrax (ra6"'r. l).

Pacnpe;e;rew.e:utrna B oca,qo'Hblx nopoAax IlpuguecrpoBbrr cBsaa'o c cocra'oM nr rcorr4rrecr-
;ru3ffi;Tri. t"* reppl4reHHbrx MI'IHeparIoB r Harro'ne'HbrMr4 rporleccaMr4 ayrure'Horo

B nplrpo:e Hacil'TblBaercfi B'aqrreJrb'oe rcortrqecrBo Mr4HepaJroB JrvlTufi,, cpeAr,r noropbrx"""uT,::"ntffiff::::ff1ffiH'rJlelrr4,qorrr{r, neraJrr{r, au6nrrou"r, q""""* Amr vtApyil4e.
( 0, 0 0 2 2 - 0. 0 r s r i { s j n. no'" uu . ;fi"#il:I#:ffi ;x5"ffi ffJ,il:il:l"lffi ;r * x U;::;I4cldrloqe*Itex reliropura (nuruenoro MoHTMoptrJIJIoHlrra c coAepncaHr4eM Jrurt/r., Ao 0,6Td.
,ttr"tr#tr}:lffK 'rwrr4n 

r'{nI4rIHbI ,qrln rrerrr4esoro orrorffm (0,2910, 90 yo Ligrl , 
",or Vlrgiib:Il€H]:e correnr+crHrq T.i -^^,.^o60rauleua;*;-:n'ry3lffi *:-':ffiT.#;-"ffi tr:"'"lfi:ff '":H:"r;:ff ffi?::"::f :rtmepre*e3a- ocnosHoe ftoJll'secrBo Li npr'r npoqeccax rnnepreHe'a HarcanJrr{Baercfl B KaoJrrrHr4Te.co4epxazu{e 3 Helt Li raue'settt or 2 x10j3 w z rr[i'yo t^ sa*ract4Tor cocraBa uarepnucnofirropoAbr rr 30Fib: BbrBerpuBaHNA (AOUa Aesr,r'Terpa *Vm nu60 xaonunuaa'ww).Pacnfiewuue Jxurtuufl g noarco,t.,fin.rr.sscr ,rpooy*to* paapyrneHr4fi rcopeH'brx nopoA, uoriBbrTeclIbIM odpaaou cBff3a'bl c I4x [epBId'HbIM cocraBoM. Tar rcan Kpr4craJrJrr4r{ec*ue o6paaonauraa, aTaK?$e Bep)aieqporepoeolzcnre, cunypnficxue u MetoBbre orJrolrceHr4fl o6naxcarcrcs roJrbrco Br'nyborux pes'bu ao-IIHHax' o'lr IrotITt4 He o$a'brBaror BJrrrs'Lrs Ha npoqeccbr [orrBoo'paeonanna.ocuonnyro pos B sroM orHo[reHtrl4 Ha 4aHnoli Tepprrropr4n r4rparor ailtosuilt,4euronrft Heore'oBbrxouoxennri r! or-fozienrli .rerneprfirrnoro uepuoaa [Z].

TIecne,qoBarlme noqn nonaaaJro, rrrs
a*rfl cocTo$rT t43 Mr{HepaJroB AByX rpynfi:
TepplfreF{Hbrx KBAprI, noJreBciA IIrnaT, ffAp*
6onarbr, Soc$arnr, cJrlo4br, $nroopr{r m Ap. ,{ayrlIreHHbIX rJImHI4crbIe ${mHepaJIbI, coJrff,
nap60'arbr, $oc$aru w Ap. cpegm err^He*
paJIoB' KoTopble Mory? coAepHra?b Jrrarvrffie
py1nXilfr, L{esffr?n crFo'r{fffi, Bcrper{e*hr
cJIIoAbr' noJretsbre mnaTbr, soc#aTbr, rurmHm*
cTbre, KAp60HarHbre MffHepafibr, He noBce-
MecTHO poroBafi ocnnaHKA, nr4poKceHbr vr np.
Tleyre*r{e saruo*o&rep*ccreft pacffipe4e#e*
HT{,fr JI}TTT{S B NOT{BCHHbTX CSPAAOBAH}fS{X ffiO*
rgaSaJro, q?o erCI pacnpe,,&eJreFr},fe o6ye.nsBJne*
HO rrper{Myu{e*TBenHs MffH$paffbFrbrne fs*T&*
BoM lrot{B' T' e' c$,4ep}I{aHp{eM Teppe{rex{HbIX
{6morura, axr{eccop*rhrx rc np.} ps eyry{re}rF{brx

Ta6nu4o J. cogeplffa'r{e Jrr,rr}rJ{ B Kpe*Hr{crbrx,
&oc$arnhu( nopoAax w coJr.Ex , Tu

0,0045

onoxa I St tt
i X2c'Inl

0,0014

0,001I 0,0016 0,0013

YF I KrCIIlr
KpeMeHb 0,001x 0,0011

0,0019 0,0019
Cnomorrur i f2cml 0,0013 fi,0&27
Tpeneni K2cmt i 0,00fi2

tnire i S2sk io,000l
I io,ooolio,ot$g
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Kprc**eF$K& H"0", )KsmprpEgrv*ffi $.fi.0 X(ys ffi-&.

Tu6awry* 2. FaerxpeneJrsrflr&e spsssfrtr s
uronepxnocrlrhxx orJro?$exfr'f,trx, Y*

flopoga
Li

MHH. Max" CpexHee

[Io'{na (*repHosenr}

FI: 0,0-0,1na fi,Os1 0,054 0,CIs39

F{: 0,2-0,3n4 0,s0x 0.054 0,CI*35

ftro.{sH

ITectrsrrnre
a^vv lw!.autv

f) nflt lu9VV-a^ n fin?Rvtv vv v
fi fifi??vtv v- ,

[-nmruHcrhls 0,0s24 0,004 0,0031

floguoqaeruHbrfi cnoilr

CynnNnxu s,0CI24 0,0052 0,0032

lnuuar 4,0022 0,0051 s,0036

Kap6oHarrubre

CTfiXEHI{fi
0,s01tr 0,*023 0,0018

Mr{Frep&fior. Itpcme oToro, rseofixCI,qmmo y-q}rrbi*

B&Tb, t{TO SHarIi4TenbHOe KO.ruF{r{eCTtsO ffMT}'Itr M$f*
Jrs ccpslrpoBarbcfl riiwnvrcrbra{ MaTepi4aJroM ffior{B

$pI4 pasJxmr{Hbrx SnHreHeTr4E{ecKs{x mpoqeccax m ts

s?Olw eJrr{ae 6y4er KoHrpcnFrpsBaTbfrf; B oeF{$B*

r[*M csormorrreHxeM Teppr{rennos? vx rJrmmme"oft

cocranJrflrot:trnx. 3rnu, BoBMolr{Ho, c6rgcnffie"ctr
HecKoJrbKo noBbrrrreHHoe coAeplr{aHrde JTp{Tr4fl ts

r{epHbrx ryn{ycoBbrx noqBax, I{Me}oildr4x ffpep5M.y*

rrle crne HF{o Mo HTMo p}{&To HrIT- I4JIJIpTro mnmt coc ?a F.

trTpn DToM cogep?ilaHtde lrvireifr B no'"{Eax Korurpc*

fivrpyercfl He coAepNiaHI{eM fyMyfa, a Koflt4t{ecr-
BeHHbIM 14 BeIqeCTBeHHbIM COCTaBOM rJII,fHS4CTbIX

MmHepaJrots"

Penynbrarbr HccxeAoeaHrart noBtsCIJrr{Jr},t

ycranonr{Tb [5], r{To cyruecrBy}or onpe,qeJremnbre

SAKOHOMepHOCTT{ B pacnpeAeJreHvnf Jr}4TrdF KA.K

ilO ilJIOU{A&M, TaK 14 B BepTI,IKaJIb}IO}s{ pABpeBe.

Ognano DTa BaKoHoMepHocTb Bbrpa?*eena cJla6c"

O6lr1as ren{eHr;ldfl JrBe,:IXaIeHr4fi co&ep}*{aHmfi

Jrnryrr. B norIBeHHoM cJroe c rny6rHofi r4HorAa Hapyuraercn wJru craHoBxTcfi He.{erxolz ua-aa a$rusHoft
cop6qura ero ryMycoBo-rJrilHlrcrbrM BeulecrBoM noBepxHocrHoro cJlofl.

,fun ycranoBJreHr4s BarcoHoMepirocrll B pac[peAeJrenuvt rrurvta B uoqBettrIbrx o6paaoraHtlsx
('repnoseunbre pagHocrn) oro6pauu npo6u roqBeHHblx r no,4[oqBeHHblx cJoeB (ray6nna 0-0,01 lt
0,2-0,3 u) ocnonnoro reorvlop$oJroruqecrcoro upo$rna qepea ,4oJrrlHy p. ,{Hectp (ptac. 1) r l4syqeno
pacnpeAeJrenne Jrvnnfr. B noarBe r{ rroAnoqBeHHoM cJloe yqacrna (ra6.u. 2, puc. 3).
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Feoxuurcecxne oco6esuocru pacnpeAeneml,tq nnrr4r B ocaAo{Hux nopogax fl pugxecrpoarn

Kax g;truo ;is plic. 3. cogepxaHrde Jrrdrr{s noHTpoJrnpyercff nperfiAe Bcero noJlo}rdeur{eM norrneg-
Horo cilofi n pe;se+e, iiouroo6paayrcqlre ilopoAbr BoAopa3AeJrbHbix yqacrrcoB 14 6nusrcr4x R Hr4M Bbr*
COI{I4X f{aCT:iOB Teppac [peACTaBJIeHbI JIeCCOBI,IAHbIMU CyIJIT{HKAMI,I u TJMAMqT. Onr xapalcTe-
pl43ylorcF c-De:H;1}: c.-':epxaHHeM JltrTttff (30-40 nIr/nr). Ha reppacoBr4AHbrx )rqacTRax il s nofiMax
peK noqBeH:r;:e cicaaoBa:ixff npeAcTaBJreHbr onectraHeHHbrMr4 JleccoBr,r,qrbrMl4 cyruIr4HrcaMr4, cynecflMr4
I,I uecxarill. xap3ilrent!3viorqrrMr4cs narGoaee HuSKrrM co,qepncaHr4eM Jrurnfl (15-35 ur/rcr). Oro
o6ycnoa;exo :letell:i:av nepBl4r{Horo repprreHHoro Marepl4aJra rI BIiaqI4TerbHbIM "BbIcaruBaHIaeM"

SJTeMeHTOB arr'r0c*€r;{b1r!ri{ r4 [oBepxHocTHbrMr4 BoAaMr{.

B no:i,:.llerH0iil cJoe coAeplrcaurle Jrr4Tuff Hecrcorbrco 6onsnre (puc. 3), r{eM B noqBeHHoM, rrro
MorIcHo cf,tacx;:r:, npeo6;ragaHrleM ilrr4Hr{crbrx rracrr4rl ilo cpaBHeHnn c Bbrr[eJreE(arqrdM cJroeM.

Cpe:r:e e 3Ha'{e:J}re coAep?rcaHuff Jrxrrds B [or{BeHHarx o6paaoBaHr4ffx 4auHofi Teppr{Topi4r4

HecKo"nbKo Bbiiie r.-:ap:ioBoro.

]i{ox:rl ?-:€-"rarb BbIBoA o roM, r{To ocHoBsbrMr{ r,rcrorrHilKaMrd Li e no.{eax cJry}rcar nper4Myirlecr-
BeHHo Kopei{{bie ropo.[bl 14 npoAyrcrbr }.rx BbrBerpuBanun. flpu oronr KoJrrrarecrBo JnlTua B ilorrBax
KOHTpOJtIp)'ErCE B OCHOBHOM rJrr4Hr4CTbrMn Mr4HepaJraMX yr HepaSJrofirrdBrrruMr{efl npoAyRTaMr4
KOpeHHbL\ r'lto.l.

fec>;;:rttreerioe noBeAenue Li (au$Sepeurlr4arf,r4ff r,r uHrerpaqun) onpe4eJraercn paBuoBecr4eM

B ct{cre}Ie trac:EoD (no4aemuue nogu) - Mr4HepaJr (nopo4a) rr BaBr/rc,flr or xaparcrepa npoqecca
Jll{Torei{e3a. Cr.le.ii,lille cTaAI4tt JlilToreHega: rl4nepreHe3, ceA!{MeHToteHeB, Ar4areHea Id Elr4reHe3
fiMelor ctsl-l;i cile:ticiluecrcne $uauno-xuMr'rqecKr{e oco6eHnocrn v o1yenaBJrr{Baro? reoxr4Mr,rqecfioe
IroBereH;le Ll :ia xaxrorvr orrpeAeJreHHoM oraue Soprrauponaui4.fl ocaAoqHoft nopo,4u.

Pairvalc;tea,r reoxl4Mt{qecnl4e oco6esnocrr4 B rIeJroM rpynnbr peArr4x rqenovefi (Li, Rb, Cs),
npe]$,4e 3'le:rl C;e.lJ"eT OTMeTtITb, qTO B SOHe rulleprel{e3a I4X OCHOBHafl tlepTa - TeCHa.fl K0ppe-
iIsIIt{oHtaF cEfl3l c rnltnmctoit cocraBJlnnuleft nopo,4. Ero obrgcngercn HaJrr/rqfier{ 6.raronpusrHolZ

AJIff Bx0Fife;iii.s 3JeMeHTOB CTpyKrypOlz MflrrepaJroB, a Taxxce rx cop6quoHHbrM''r oco6eHHocTsMu.
B t-lpou:cce rllneprene3a npor4cxo4rzr nepBoHaqaJrblroe o6egueHue nopennoli flopoAbr pe,qnr{Mr{

uleiroriaxr t3c,Ea :eor4xrerpaqxr), & B 4annreliruem - o6oranlenr4e (aoua naonrnraaquu). Era
TeHneriuJle n ::ccd}tre BbIBeTpI4BaHI4g CoxpaHfleTcfi rle BaBrrcr4Mo oT Toro, IIo ftaKrrM TilIraM ilopoA
o6pasi-e;r n ilr: pa BbiBe?pi{Banr{fi.

flaparenealrcbl JInrI{sL 3na'{rrefirnuft nxtepec npeAcraBrfler r4oyqeuue napareHearrcoB Jrurufr
c ApyUllil;r xilullqeclci4Mu OJIeMeHTaMr4 t5]. C aroft rleJrbro 6srnu ugyqeHbr Bar{oHoMepHocTr4
pacnpei€"ieHlrs .'lIIrI4fl c accoqr4arluw c Li, Rb, Cs, Sr, F. Ieoxumu.recrcue napareueor4cbr nooBoJrstor
6onee qeiiio vcraHaBJrrrBarb rranoMop$nlre reoxr4Mrrqec$ue ilpuanamr,r rcar AJrfl or,qeJrbHbrx rr4noB r,r

rpynn nopo]. rari J4 4nn o6paaosanuia Sopmaqrli B rlenoM; orrpeAeJrsrb ycJroBr4fl o6paaonanm
ocaAorilibx i{ oca4oquo-ByJrnaHorenHux $oprvraqrli; onpeAeJrflTb ocoGeunocru oflrlreuerr4qe$oro
npollecca Ir Bc3llolrcHoro py4oo6pagoBaHr4ff; npoBoAr4rb crparl,rrpa$r4trecnyrc KoppeJrffrlr{ro HeMbrx

OCaAOrr:{bFi TO..luI nO TOXI,IMI4IIOCKI4M npI4SHaKaM.

Crar;lcr;secnNlZ auarl4o pacnpeAeJreHilfl Li, Rb, Cs, Sr, F, ernrovanlulrft, B rracrnocrr{,

onpeAe.'reHtte ilapaMerpoB pacupeAereHr4ff noHrleHrparluft areueutoB rr BbrrrlcJrenr4ff Marp'tq napHoft
,! MHoroxparrioit tcoppeilfl:q;,r,vr, nogBoJlr,rJr ycraHoBrlTb, irro Bce raoyrlaeMbre oJIeMeHTbI s 6omuruHcrse
cryqaeB xapaxrepr4gyrorcr{ coAeptrcaHr4fMl4, 6nt4stavmv K KJrapKoBbrM. Anoma.nrxrre v Bbrlue

K)IapxoBbrx coreplrcanr,{ff B orAeJrbHbrx rr4nax nopoA Morrcxo o6rscsurr cop6qnelZ rlrnrr rcrbrMr4

Ml4HepaJalrir. "ru6o uaonaop$nuM gaMeutreHrdeM Apyrr{x oJreMeHToB B Mr4flepaJrax npr{ Hapyuerir4r4

Snsraxo - xNllrrr{e c Kr4x ycnoaulZ paBnoBecr4fl uprpognoft cpeAbr.

Peay"rrrarlr napnofi r,r MHoroKparxofi rcoppe$fi\tter rronaaaJrrd HaJrr{rue B rropoAax n 6ouruus-
crBe clyqaeB .[B-vx He csaoa]rHbrx MerrcAy co6oft rpynn: Li-Rb-Cs n Sr. ,{noano BeAer ce6s F: on
MO'fieT BxO,SlTb HaI{ B nepByIO, TaIC 14 BO Bropyrc rpyuuy B SaBI,IC!'IMOCTI4 OT TI4na nOpOA, yCuOnuli l,lx

o6paeosariufi i{ BTopr4rrHbrx rdaMeuenxri. B nepnoli rpynne Bce rpr{ aJreMeHTa ti, Rb, Cs xapanrepr-
Byrorcfi ol;rlHoi: KappeJrrrii{oHnoft ctsflBbto, oco6euHo sro ceoficrBenHo rJlr4nr4crbrM 14 r{acrt{qlro Kap-
Gonalr*mrivr nopoEaM. @rop urrreer 6o*ee cra6yrc $oppeJrfir{r{orrHyro cBr{gb c orr,rMr{ oJIeMeHTaMv!, a B

orAeJrbnbD( c"ry{anx oua aoo6ule orcyrcrByer (necvanue ilopoAbi HeoreHa, MeJra, uporeposoa r Ap.).

$$$${ 2&FS-SSSK" $lnwyxoffifr rn exonsnB*{&rs reox$mEs" ?StS. ffigt{$&}.
i

i

,,,r.

ffiw



Kpeo*ee*{Ks H"&-n H(smaamexs,nffi S.ffi", }KyK H.A"

Ta6r*rxn4*" S. Feoxs{Mr,fi€{eer€e{e rxeparenregpficbn Xri, mfo,

Cs, F E pacxrxlrx Tnf,msx seego*Er{brx HrspolE

lea"ruorxEecxmft

sospacr
tlee'lalrbre

xropoArf
lnumucTbre ilopofibi

Kap6onarHh{e

nopo.qbr

HecreH SrLi Rb-Li-- F- Cs

tlaxeores Y'Tl

"!*1-r Li_F

IVIe.x Rb-Li*Cs Li*F

IOpa Rb*Li_F Rb-ti.F*Cs Rb_Li_F

lleprvrn H rpnac Rb*Li-Cs Rb-Li-F-Cs
TTo"r^rt
ft-\t/DE. TT

T'rI t-ts{IJL l.

Cnxyp Rb-Li*F-Cs Rb-Li-Cs

EEplcnneEraxpfe: "-" * ruapargEleBldcbr He y*Tauog.iregbl.

2. HopmanuHoe ocaAlmHanorureHrde (n r. u. xeMoreHHoe oca4rcoo6paaoearue): [(Li-Rb-Cs) F]- - Sr.
3. Hopuamnoe ocaAKoHaI(ouJIeHr4e c npeo6na4anr4eM npnBHoca repprlrerurorc Marepr4aJra: Li-Rb-Cs.
4. fngporepMaJlbHoe (n roru tIIdcJIe Enl4TepMaJnnoe), onrrreHrlTr4r{ecKo€ npeo6paeoaanr4e ocagoq-

Hbrx nopoA rr ayrrlreHHoe M!{HepaJroo6paaonauue: Sr-F.
Cne4oearenbno, olpeAeteHr,re reoxr{Mr4lrec$r4x napareueorrcoB g;rs o[pereJreHHbrx rr4[oB [opoA

noSBoJIfleT npoBoAI4Tb He TOJIbICO KoppeJrsquoHHbre rrocrpoeHr,rE, Ho 14 onpeAeJrflTb BJrr4flHrre ocHoBHbrx
[poqeccoB Jrr4ToreHeSa.

Bunogu. SanononrepHocrl4 pacnpeAeJreHr4g Jwrrufl B ocaAorrHbrx nopoAax pagJrr4qHbrx
crparurpaSl4rlecfttrx noApasAeJrennlZ reppraropwa flpn4necrponra o6ycroB..reHbr ,{x MrrHepaJrbubrM
cocraBoM u B gnaqt4renanofi Mepe coAeplrcaur4eM urrlnr4crbrx Mr4HepaxoB. B cesan c arr4M B
pacnpeAeJle}luu rIvITI fr yCTaHaBJrr4BaeTCrr a{eTrcaff r{oppeJrsrlrloHHan cBfl3b Me}rcAy coAep?r{aHr4eM }1

rpaHyJroMeTpr{qecnrrM cocTaBoM rropoAbr.

IIpu Nayreu:'zr,r,teoxrtvtuqeclcldx naparenear{coa Li, Rb, Cs, Sr, F 6rlro ycraHoBJreHo nocroffHrroe
HaJrr,rqr4e rpynrrbr Li-Rb-Cs; Li-Rb-Cs-F u Sr, nu6o Sr-F.

L. faspu"nemco 8.8., Cafioueuorc B.B. OcHosH reexwvrvrrt peAnr{x .nur@n.rcHux }rer€rrrJron. - Jlenuurpag:
Izlag-ro JleHrurpag. yn-ra, 1966. - 172 c.

2. ]Itoeuuclcu{t o.fl. leoxrura Stopa B oca,qorrHbrx Sopr*,raquax ruro-Bana[a BocroqHo-EepouelZcrofi
nnar$oprrru. - K.: Hayn AyMKa, 1979. - 200 c.

3. Ifieauoe B.B. Sxolorr4trecnafl reoxr4Mus aJreMenroB. - M.: Hegpa, lgg4.- r. l. - 304 c.

4. Mem,annu,+ecvue norrelnble l4crconaeMue / typcnrfi A.C., Ecnu"ryrc K.IO., Ka-wt*rs.B.I[.. vt 4p. - Jlreoe :

[enrp Eaponar, 2006. - 739 e.

5. Traugrc Jl.l., Jltoeuuctrcuil, E.fl.Iletporpa$ia goueaoaoficrnr4x ocaAoBro( nopi,a floginnn. - K. : I{ayrc.
AyMKa, 19?2. - 128 c.

PEBIOME. Ieoxirwi'rni 4oc.ni4xeuxs Aoueaocoficrcr,rx ocaAoBru( ri,qr.naris i rpyxrir Ao3Bonrfiur
BcrarroBr4Ttt ocxorni aarconomipxocri poeuoqiny B Hux ririro ra fioro rcopeaqitr ar'sarcu 3 isrrr141y14

xiMisrtrrMr eJreMeHTaMr{.

SUMMABY. Geochemical studies pre-Mesozoic sediment and soil have established the basic laws of
distribution of the lithium and its correlation with other chemical elements

vAB r{eirom ffie, roncpfr CI reoxmml,{r{ecmp:X

ilepareHesxcax Li, Rb, Cs, Sn, F, neosxsgmmo
CITMeTrATb [Or{Tr4 nOCTORHHOe F{&irr4*{r4e rpynnbn
ti-Rb-Cs; Li-Rb-Cs-F M Sr , ;xm6c Sr-F
{ra$x. 3).

Heodxogr,ruo orMerrdrb, ETo ranrre Kop*
peJrfirlr{oHHbre cooTFrorrreHrrg srmx SireMeHTsB

o6ycnCIBJreHbr rlexbru pr{Aom rpaxercpoe, cpegrd
KO?Opbrx BeAyull{MH fiBJrfi}OTC.s CJreAyirxme

{tlan KoppeJr.aq}rorrnofi ce.aariri !t*ir npg$Iafi;
'?- -?r ofipariiafl):

1. Han:rll-tne (erltaHrre) BoH Te$ToF{r{Eee-

r{prx F{apyllle]f,^vrfi r{ rp}fBHoc SJreft4eHTOB rffgpo-
T8pMAJIbHbIMI,I paCrBOpaMI,I B nepl4t0,qbr 

"eK"O*
Fro - B )rJrKa H r4r{e c Ko ri a K T},r B H3 a:q{r/{hr : L i - F.

*,
yc

TC

HE

TC

H(

pE

dt

T€

M(

3C

rt{

6e

HI

AI
Er

utr

UI

3t

n(

s
T(

Bi

n(

ri
H

q
A(

T(

rI
B.!

K{

B

H

e?ffi g$$zu g$79-gS6K. Floruyrona ra exonsrio{$ra reoxlmis. ASt0" Ngl t't0}.


