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Sonoro ra fioro eflemeHTlt-cynyrHt'tKld B ropl
eueirpnBaHHf, po4oBr4qa Eanxa UupoKa

Lllecmarcoe O.IO., Itoeantugrc M.C.
IucmumEm zeo,nozi4+Lur HxAK HAH Yrcpaiuu, Kuie

Poeruaxyro oco6Jrusocri poeno4i;ry soJlora r:a fioro e,neuenrin-cynyrxurir y lcopi nrarirpronanna
pogoluula zuJrora Baurca llllrpora 3'scosauo reoxiui.rni 6ap'epr,r, ari oSyuoarronrb Konrlenrpaqiro rqux
nrerarie. Spo6nexo BrcHoBoK, uro naAifixuuu rcpurepinmn reoxiui.rqnx npoqecir, srci crrpnflruTb
roxqexrpaqil go.rora y upo$i;ri xopn aurirploBarrnfl e cnisai4xoruexns reoxiui.rxo cuopi4xenrrx e.ueuenrir.

Bcryn. Sonoro, cpi6;ro i r',rilr e Hafi6nuxvut'tr cyci4aMr4 B reoxirrriqHifi ra6;rrrli i yrnopmrcrr
TaK aBaHy "Irai,quo-cpi6lo-BoJory nicl". 3 reoxinni'{Hoi Tor{Kr,r Bopy aoJroro, nai4r ra cpi6;ro HaJrexcarb

,qo xallnoSinuuux lteta;dn, sni o6'e4uylorrcn BaraJrbHr{Mr4 ocoEnrnocrsun 6y4oeu arouin,
KoHlleHTpaqierc s ri4porepuax rorrlo. BKasaHa reoxiMi.rua rpia4a enervlenrin 6epe yracm y rcix
qr4rcJrax eHgorenHoi rvrirpauii.

B eoHi rinepreneey soiloro, uigr i cpi6no anrrBHo uirpyrorr y noBepxueenx i ni4aeMnrrx BoAax,
yrBoploaql4 pianomanimri noun.nexcu (a rovry quc"ni i MeraJroopraniuxi), aHrr{BHo saryqarorbcfl ,qo
6ionori.iuoro noeoo6iry. ix cop6yrorr oprauivna perroBr4Ha, rnuuucri nrinepana, ri4poorccu4u aaniaa ra
MapraEqrc, KpeIvIHeBeM. MiAs nalZ6inHn inreucuano nrirpye o cip.raHonucJrr4x BoAax aoHr4 oKr4cHeHHfl
cynr$i4nux pya. E;reueHru reoxiuivuoi rpiagia 4o6pe auiuryrorreJ{ B rBepArrx poeqr4nax. Ao6pa
auiruyaanicrb rpbox ereMeHris odyuoeuna sHaqHy ninrnicrr naiuepa.uin rlr4x MeraJrir. ,{nn soJrora,
Migi i cpidna xapanrepHa oAHa cnopignexa oaHarca, sna BnaHaqae ix nafidi"nrruy qiHuicrr - a4arHicrt
yrBoprcBarx caMoporxlr. EneueHrr, noauqii ffKr4x y reoximiqHifi ra6niaqi [pr4Mrrnarort go lvri4lro-
cpi6no-ao.noroi rpia4r.r, acoqircrcrn a Hrttmyr, a6o yrnoprororr gonaiuKr4 B Hr4x.

O4ilarc 3o"rloro, rrtigr i cpiGno ne aoscirvr nod6ni Ba Hr4anoto BJracrrrBocreft, y rovry qrcni ri sa
uoreuqia.norra ioHiaaqii. IINvr syMoBJrena cauocrifiHicra ixHroi noee4iurcr B Aefinrdx nprrpoAHrrx
lpoqecax, oco6anao s soHi rinepreneay, Ae ix rrrJrsxrl rrac"o poaxo4flTbcfl.

Igea noc;riAr(esb. Xo'{a aonoro, ui4l ra cpi6no BBarrcarorbcfi oAHr4Mr4 g naftsfisqeniurrx y
upvlpoAHl4x yMoBax e/'IeMeHTaMX, npaKTI4Ka IIoKaBaJIa, rqo 6araro cropin none4iurcu rlux ueranin y
KoHKperHtIx npl,IpoAHtrx cr4creMax BBa?rcaJrr4cs MaroaHarryulvtuu a6o asaraai ne epaxonyranuca. I{e
rrpr{BeJro Ao roro, rqo 6es HaynoBoro o6rpymynanna 6ytu nignpuri xe rinrnr noni minepa nani nvgvt,
a li uoni s reoxiMi'{Houy ai4nourenni rnnu ix npupo4unx KonrleHTpaqift (e opranilcorc B nopoAax, B

xJIopoM B coJleHocHrx ni4nna4ax i r. n.). Ui ra iHuri oco6nueocri noee4ilrnr BoJrora, cpi6na i ui4i
ui4reep4xyrcTb noJrolt(eHHfl npo re, rqo 6ygb-anvfi. eJreMeHT, npr4crocoByrorrr4cb Ao cr4creMr4, noqrruae
[poflBJrffTrr ii snacfl,reocri.

flocranoena aa4a.ri. Ha uprnnaAi sigorroro soJroropyAuoro po4oBr4rqa Bamca Ilfupona, 4e n
pyAnux rinax ai4nnisesuilt ricsl,nZ KopeJrarrrBHilfi ge'seon BoJrora, rr,ri4i, cpi6na ra inruux erenaeHrin,
npocd4nyrartl IITJIHxII IlI4x eJleMeHrir y rcopi arnirproBaHuff aororonruicHrax nopi4 ra BcraHoBrrrr4

4innHnr i reoxiMi'{Hi 6ap'epr, ir.ro o6yuoaJrrororb ix rconqenrpaqiro s aoHi rinepreHeay.
Ocnosna qacrnua. gopro*r.urqbna geJreHoxaM'fiHa crpynTypa BBarfiaerbcfl oAnierc ia naft6futur

BHBqeHrIx crpynTyp Yrcpainclnor-o ulr4Ta, B Melr{ax srcoi ecraHoBJreno pflA pyAonposnin i po.qoBrrul

soJlora. Ha uinrdqno-cxignorrry ii sarvrrnanni poatauonaaa lllrporco6amrr,trcbrca rraJreoBymranivua
crpylcrypa - oAHa a Hart6imur4x crpynTyp qenrpaJrbuoro rrtny, ulo Mae ieonnerprmy $oprr,ry ,qia-
MerpoM 4-b rtrvI. B uexax nin,4enno-saxi4noro $panvrenry lllNporco6annNncnrmi naJreoByJr$auiqnoi

crpynTypl4 noxarigosane nafi6i.rrru nepcrrenrr4BHe poAoBr,rrqe BoJrora Eamca Ilfupora leorori.{Hrarh
poepia poAoBI4ilIa (M.JI. OcatrleHlco ta iH., 2000; B.UL llerano ta iu., 2002) poa,qhserscs Ha rpu
rlacrtlllt4, u{o BanoHoMipno ysro4llcyrorbcfi a ByJffiafio-irJrytoniunon MoAeJUrro poaar{rrcy 4anoi repumpii
i nonrpomororbcs crpynrypHr4Ml,t eJreMeHrauu lllupoico6anrurncrroro naJreoByJrrcauy. Cxignufi $aanr

e u:u*r*Kog O.10.,
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l$$$,n 3$7$-S$6X" floruyxopa ra e*ofisrE*f;Fra recNfrnnifi. 2StS" Ng3{'$0}. ffiffi*sw
i

i;
i;

ri
tI
IJ

h

&ii,



Lffgcvaxsffi &.m,n Ks&&JTbqyK fu$"ffi.

poAoBr,rqa ggaxoAr{rbcfi y tsyJrrcaHi'raili ynoronuui, naxiguuft - na cx;i.:. rlaJeoByJlnairi'*roi 6y4onu;

rleHrpaJrbHa qacrr{Ha, Ae BocepeAxceni rononHi py4onocni crp;+t:1p;i - }: norpautr'{Hifi l{enrpananilZ

re$roHo-MeracoMarrrr{Hift sord. Cxiguwft $laur poAoBrdlqa cnna.xestdi nepeBa:i(Ho JIaBaMtl, ry$aivIr i
ry$irauu ocHoBHoro i cepe4ruoro crcJraAy. SaxiAnlti Tanollc nepeBa,iiHn epl'ennn;alt, a Oilruroro uact-

Koro KrreJrrax rvrerae$ysrain i ry$ie. Poapia qeHTpaJIbHoi qacrltult po:3ts;I-:a llpeqcraBJleslrfi 6inrur ni}rc

na 9A /o ocHoBgrlMrd nopoAaMr4. Hafieaxnueiurufi eleueHr poapiey 1' IJen:oa.:lHil'i '{acrr{Hi po,qoBI4IIIa -
aanielrcri rcBapqr,rrrl, ulo BHaxoAflrbgfl y [oBHoMy crpynrypHo]lv naparei{eal4ci e inrpyevnn:aw

rcoMrrJrerccoM i e cy6erogi1u6rr a inrpyaunnzun tinaun. Y nieaeEHi;-: 'iacr;tui po4onuqa, onpim

cy6aro4gux iHrpysrnHux rir ocHossoro i yJrbrpaocnoBHoro cx,'Ia.al'. e ;ocrpy.qna AalZra 4onepurin

cepeAHborporepoaoficrroro uilcy, 4o poecinae BoHI4 BoJloropy4Hoi niHepa":isauii' BMicHe cepeAoBI4IrIe

BoJroropyAHr{x BoH y nuani ix niro.uoriqnorc KoHTpoJIIo npeAcraB.'ieHo vc-ria rNnalrnu nopig, ro6ro

npoqecr{ pyAoyrBopeHHg MaJrr{ enirenerfiqHxli xapanrep aa niliroiueHiifl}: :c e:':icHrx nopi4"

Cepe4uro-urd3bgoreMrreparypHe KoMrrJreKcHe sonoro-cpi6,ro-no;:irlela-riqne ri4porepivraJlbHo-

MeracoMarr4rrHe BpyAeHinun qenrpanrnoi qacrr4Hil poAoBI4uIa npocropoBo ra reHerl4r{Ho noe'Rgaue i
KogTpoJrboBane rydconoAi6noro cr{creMoro rercroniqHrx [opylxeHl paSia.r:i:o-ciquoro nJIaHy.

3onompygni rina i rvrinepanisoeaHi Bonrl cyupoBo,qlnylorbcs opeoialiil ri4porepmaJlbno-

MeracoMarr,ruuo (6epear{r-Jrr{crBeuirosoro pEAy) avIiHeHI4x nopiE. a ra:ioifi .qcnpaBo npoflBJIeHI,lMI4

opeoJraMr4 egAorenHoro poecimnaHHfl eJleMeHdn-cynyrnunia (Ag, As. Cu. ?a. Zn, spi4na Mo i Bi)'

Hasftono pyAHrx nonnagin ra s ix Melrcax ni4uivaetncn cyuiuleHna opeoria ax uiniuytvt rpbox ia qrx
eneMeHrie-cyuyrruanin B aHoMaJrbuo BXcoKorc KoHqeHrpaqieio. Poano:1.: cpi6;ra HepiaxouipuulZ.

,{ocura poanoBco4}r{egr4Mn rdoM[oHeHTaMu Ha Aiusnqi poAoBl4il{a e ui:1, cB]inel-Ib i qrnrc. ix sMicr

4o6pe KopeJrro€ g sMicror{ BoJrora. Snoporna ganexnictl cnocrepilael'bcti .'1t1[ie 3a yMoBI,r snnicty

BoJrora - 2t/r. Heo4nrinHo cyrrpoBoAlrcy€ BoJIoro y pyAax apceH, oco6.::lao 3a )IloBl{ eruicry nepllloro

I r/r i 6i.ngue - rod uix qnur eJreMeHraMu cnocrepira€rbcfl npeul:lt riopelaqifiuuii gs'saorc.

BKaeaHi eJreMeHTr4 yrBoprororb opeoJrr4 aHoMaJIbHoro nuicry HaBKo,'Io soJorop)-,f,H;1x 3oH. Cuopaguuno

B onpeMnx cBepAJroBr4nax HaBKoJro opeonin III4x eJleMenria nigrvri'lar-rrbcx ro'rnoBi, a inrcomt i
pOBrroBCIoAxeHi aa rilolqem auouanii 6apiro, 6icrvryry, mo.ni64eHy, xpol:)- i so;i'$paruy'

Ieoxilri'{Hi auouanii rnuouop$uxx eJreMenris Marctr niuiftriril xapax:ep i qacro e nropSono-

riqHo 6nusbqrr6y\ BcraHoBJreHi ua crpynrypHo fi renetnqno pisul.tx .Ii::xnnax, ctIpI4fiTJII4BXx AJIfl

noraniaaqii BoJIora i ereMeuris-cynyrunnin.

A;rs poAoBr4rrla Eanna llluporca xapalcrepHa HaseHicrr KopIl alteirpioeauun naneoaolz-

Meeosorlctxoro niry 11o BoJroroHocur4x nopoAax $yu4arvreury, notyxHicu sitoi ]toJrl4Baerbcg niR 25

Ao 83 wr. Ilpo$iur nopr nueirproBaHHs cxJraAa€Tbcfl B ranl,tx aox (anney eropy): 1 - soua ule6llrcroi

Kopr,r, rpe4craBJrena yJraMraMrl Marepr4Hcbltrx nopig, a6o aona AeouHrerpauii: 2 - soHa crpynTyptloi

Kopr4, B riApocnnAorc, rigpoxnoprrToM nO ueraoaal,ITax, cepI4III4ToM, HBapUoM, r{acritoBo naoninirou,

a6o aosa ri4poniey; 3 - aosa Kaoninosoi Roprl, qepBoHoro ra opaH?fieBoro sa6apeneHun' 3 terl4roM'

ri4porerrroM, cI,rAepurou, a6o aoHa $ilrqeeoro rigpoday ra onllcHenHn. IIpo$iJb KopI4 ernirprceauua
g HerroBHrIM i c.ra6opoavJleHoBaHuM Ha aoutl.

Kopa eueirploBagHn naicrurr BoJroro gaJrlrrrrlcoBe (npo4onxceuHfl eHAoreHHI'Ix pyAoHocHtlx 3oH y

rcopi wrnirproeannR), ri4porenue ra rineprenue.

AocdAmeurro nnexaniarrry nnirpaqii ra KonrleHTpaqii so.nora y npo$i;ii rcopn nueirprcnanuff Mae

nepeAyBarr4 Bcra5oBJregng fioro cynyruunia, u1o uirpylorb Ba cxeMoio, no4i6uolo Ao cxeMil n'rirpaqii

SOJrOTa, orlrce Molrcyrb cJIyryBaTI4 noruynoBl4Mr{ OSHAKaM}I BOJIOTa.

3 nneroro BritBtrenHa nignainuocrefi reoxiMi.rnux upoqecin (IXII), ulo Bru]I4Banrb Ha rvrirpaqilo i
nonqenrpaqiro BoJrora, npo$i;rr nopu ruairploBaHHs 6yn poedvtuil sa uricrr pisHux aa noryxuicrro

ropuaonrir.
,{ua nrauarreggff rrporlro3Ho-noruyrcoBtlx lcpurepiin BoJlororo apyAeninna i poapo6*u uerogin

ftoro uoruynin y xpucraniuuorvry $yugamenri a nunoprcrannflM AaHXX onpo6ynanus lmpl4 nusirprc-

BaHHJT 6ye nurueuffft Mexagisrvl rvrirpaqii Ta KoHllenrpaqii aonora, cpi6"'ia i vlili y npoSini nopn

ereirpnaaHlla. flpunycnatoca, ulo qi eJreMeHTIl - rani, utro yrBoplolorb y aHoMaJIbHI4x no SoJIory

ropl4aonrax rcouunencri asorvradi 3 HI4M.
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3onoro ra ioro eneMeHyil-cynlrrHvrKr,! a xopi erairprtBanHt po4oBuuta 6anxa UJnpoxa

Puc " i, licnto?ps-*ta cin&-
gEf; tww.cr,{LxLei}+o?o poeno}i;ty suaa{evb

e*rdcmy sorlamo A ItB ut lLnaxqi
py#*n'poneq Ea,r"Ko iJlupox,a;
plrrwcbul,t ltLu qu $ p u+t iJ ?to s?+eraewi,

ni1auiipxu

f60

dsn

{4fi

/9"n
f sLr

fss ffi' }*----ffi..+.- t
S,Jlli-ij:l:i:1:l:]-::i:l:i^i:l I !

13!i5tiii9!r&in*il ffi' "'

1"8 -f 0

'#,25 0,5 /

V; J'+aqerub C *
5 .n 15 ff] ffi ,''Fl

VI

.V

IV
ffi
7////fi'.:..:'.:' :.:' :' . :. :. :' :. :. :. :. :. Irff ::t:,;:.::. 

::t.: i::,:::.,: :.:1

tfl
,ffi,

It

I
I

ffi * *'.'U*, lf*ru*fi,,ctrt?brui}

ffi Gi*" * fi' <,:#fhf#'

Paee. S" &"iaape,ffe& posncBcrcAucer+octleg

e*0^tw{LJl?-afi,?J,ff WLe rwx"t.*Wffi Sdfl^ *glf.oHtuld}?C (C'rn}d'}

Bwwie*ih e"wd*rruqg s#Jl,s?Tl,# W ?op'u3{Jtufi1'Gr ItE ?L&

rtin nvwr'i'pg8*npc;?,sy #sJll'{a l#uporcs. BIvIcF - Bepxrt F"

rwe#{* #om#

Puc. 2 . friaepa*ta" poenaf.i^ng a?q,&arcwt? *rw'dcmy

ao&ovrl& A zop?t3or+rna,x ff$ ?l,CI ni$aw6apwee fJ*;Jfi n+&

}i,a,a,wnqi pgf,anpaldsy Esrltr-,{i ll}upaxa
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?*.4x*rpa@lErits iroraplcwF/ii.{}ro-HopMa.Ebi{orcr poISIT*AxJIy Ha

finnonipnocmsruy rpe&aperi [S, 1S], rlCIrepru$mr'r

Bi4i{opr4eTaHo ,4eci.rHi. Ha H&fitsF{icrn Kors[rJreKCr-rocTi

fipoananigam&Ho He Jxp{rlle anomfrJrii eJreMenrin, e fi Ta}ei

SHeqei{F{fi rx ervricry, tr{o lTepeB}dlriyFo'fb Nio,qaixhF{e

ixigncnigue nire y KBsiIBoi panncginy) snaa{emr{ffi"

Saraox*m erarlrcrl/sx{F{& o6po6ne fiyna Bp{KsH&He ,q.trf;

nr'r6ipmm I S#il rup#f," Hnsim #sJTc"& annimmerbcffi Y

inrepna.ni" {} Z{}il,l$*s Yr, iwo,qaJlbue Bnaalerulitr :7scrm

il,71"1$-6 Yuu Bhr[* = ?,S3"].S-6 7r. Ha pmc. 1 o{irma Bt{B*

HAq&ruTbcfi rpia r:i4nm6ipmm: tr 3 BMicroM cofio"e MeF{*

ure fi,35.Ltb*6 To, Xn B BMicroM froro {CI,35 
*2,S3}"10-o 

%;

ru B Brvlie rom fiinrme 2,83"10-6 Yo (go oe raruHb$i

HaJrelKarb raKolst aHoMaJIbHi SHAEeHHfi).

Ha pidc. 2 aodpalmemo giarpenny 1loanogifiy nma-

qenb BMicry soJrora y ropp{BouTax HopI{ Bp{BiTp}oB&HF{f,

sa nignm6opna&{M.
y npo$imi E{opld nrcni.rplcn&Hnf, "Iisma BF{sHa*

x{ar0Tbcfi Tp}r rOpffn0}rrm a6ara'{eHHfi s0Jio"oM Ta fioro

eJrerueHraMla-cynyt.Hn4mamm I{t{}KHiI?, cepeAI{iI? i
BepxHirZ (pinc. 2, 3, 4). HalftGiJIblrle Konldenrpal{ifi

aHoMaJrbFryfx sHAr{eHb CX]Oerepi"raerbc$e y 3, lv, vT

ropm3oHTax, a SHax{eHb, Ir{G ruepeBmlIdyloTb McAaJIbF{g

y I, ffi, III ta VI; y tr, trffi, i VI ropI,IBoH"&K nma€{emb rorc
a6* &pyroro Hrracy rsaftSi-lrbrrre, i t*nny qi rfipp{nomrld

He&e-rui pr*nru:fi"&aT'nds,'ryrbe ffi p8T#JTbHit;s€. fmP34B*HTvi

s6i&i{eHF{F{, Bonpesse V, n#peffi&}*{r{o € mlgncmigmlt*t:t T

rsi.gmlrffiipqi He ri*'r*s'pemt, msara*{emrxffi I53; 33

nignmfiipma nnic'lpara sF{&r{e}{Frffi $arucmsro irm*pm&JIy,

ts.t:&*?,p€tsi rrp*#i;TFC Hsp$d BpsBlTpE$B&HFrffi $ara#{}M"
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Puc. 4. Jlimanoei"&i rco,lw'H1tu ceep1toeux, potrnauoe&Hur g Jnn$e& xa[t6Ltawci o,ro.uututtoi di^natutu. Kopa
aueimprcewwn eirtpocno)unma nwleosot-neaoeo&ct.,rcr- 1. - no mema6aaum,e&; 2 - no :,tent0ic6csa*; 3 - no aaJliautmur
Ksapqu,ma.x; 4 - rcopa eueitnproeam+* na.a,eosoi,meaoaoilcana no cJwl+Va,t (a - cmpyxmi.prrc, 6 - zidpoc,ntoAucrnq, s *
xqorlh$ea);5-s6azaqevluflea.Maon;6-gna,uxuNeapry;7-g,naweunopi}npucmntiuut'ac,fgu1attenmg;8-apa$hw
enicmgsorwrnaHaNolw'Hrau9-inmcpea"nuemitmgenaweumi.e{a-C<C^a,6-C<C-co<BM@,e-C>BMap
(suaver+un BM@ maCr*leilnoeilw: Au- 7,03'10-6 mq 0,71'10-6 7r, Ag'A,27'104 nc l.),03'10- Vo, Cu - 10,56'1.A-3
ma 5,66'70-i 7o, lts Au ma Ag sa ilolarftue npuil,r*mo t',+v+evl+fl, tu,o eidnoei1ae uaieuz4ouy nircg nod.noila"nanoii
eicmoepamu poano0i.tg)); 10 - ueaae law.r; 11 - 6ypiun* 6ee ei.06opg ttepr+y

ANadayro'u4 xapanrep poano4iny BoJrora, cpi6na i *riai y rcopi nneirplotsaHHfl, po6nnao naerynni
Br4cuoB:cr4 npo fioxoA?Kenns ix auouadfr. Asotvranii y I roprasonri e ycnax]ioBaHfiMrl nig rcpracra-

niqnoro $yugarvrenry, a6ara'renna y III ropuaonri yrBopeHe JrylrcHr,rM reoxi:vri'{Hult 6ap'epon'r, a y VI -
cop6qifiHxvr. Aorcasra caue ranoi npupoAr,r anouanifi (i, ai4uonigno, a6araxeHHn BoJrorom) nacrynni.

,fircutro nopianatu AJrff rcpilcraniquoro {yn4amenry ra I ropr4aoHry xoprr nrrirproBaHnn cepe4iii
sHarreHnff nrwicry soJrora i 4ucnepcii crarucrr4r{Horo pos[oAi;ry fioro BHar{eHb [i5], ro posxoArfienHff
uiuc nruu BrrffBJrfferbcs Br4nagrcoBrwr. Kyrrrynsrzsni rpa$ircu poeno4i;ry BHaqeHb anaicry BoJrora y
rcplrcrani.*romy $yugamesri ra I-ropuoouri ropn runirpnaauuff Marorb AocrarHbo no4i6rirfi Br{rJrsA,

na ni4nainy ui4 rpa$iriB g.rrfl II ra III ropxaonrie (puc. 5). Tani Sanrn e 6eaaaneperrur4M Aorcasou
ycnagnoBanoroi xapanrepy poaroAiny eonora i fioro anouanift y I roprraoriri,

V IIi ropr,rsonri ruil cnocrepiraeMo rrdnoBy AJrff poAonrnrl AaHoi $oplraqil (pygn ai aHaqnorc

lci.rrrcicrr cynrsi4in) $aprr4ny BrrHr{KHeHHs Bropr4HHoro soJrororo odara.reuns e peay.nurari
npr,rBlrecennff aoJrora e nepxHix ropnnonrie y npoqeci ermirproaaHHfl B noAaJrbrurrM oca4lrrcnnffM
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ocieinnrem ryr spocree ximemrr-
GaJriarie cnineiguorruemnfi, a Hime.nr*

e reoxiw:iu{}i* cnopi&F{enprm I sefii*
noe€ {ane ercirn y p,ngi Hairpyr
nicnm Hboro i niRnoeigno oce&H{y-
srbcf; Ha fiylffiHoMy fiap',spr Jrerrue,
?CIMy qefi Sarer e nig"ercrn rspo

caMc raHr4ra Tmn recxlnni'{H*rc
6apuepy" Pceqmnenntr sCIJro"onwric-
?Y?€!r nffin wtr?i i 

-^*n 
eY^^n r??? ,-

"n.vtit UtlUJI.,Y fr, r rrEPUfi.gu€"Hfr"fr. y Hyr.-5

vrerariy ni46ynae rbe fl fcxlg 3&

nsHvxlr{eHHsM neptsr4Hr{oro {eepx-
r{bors} pinHa AsepKa.r{a fpynroBr{x
B0A. Kpinn r0ro, qeft rcpr{sonr s6a-
rat{eHHfi posraruoBaHr4fi 6ixs tureHr

TylX rir4 inurrux 3oH KCIpH BprBiTpr0*

BAHHfi, E fiKrrl0 Bcepe,qr4Hi r{mx

8OH, TO HOpA SMilrrce CBirt K0Jrip

{Hanpr{KrraA, y cnepfiJronyrni 93 -
458 Ha r"nlc6nrui 4? nn * B 6ypars Ha

Sypy*aro*E{epn0nwffi, Si-29-7 Ha

rnn6reni. S3 M B Eepnsnoro H&

qepBs Hvlifi, s ?ffictsryBaro-Kopr,fqHe*
BmM rigrirexom, Si-SgZ Ha rnm6pgHi

31 M B poi$euoro F{& TeMHCI-

qepBoarLt/\ Ha 47 vi 3 rroFrepeg-
Hbfiro Ha TeMHC-Br,5UIi{eBr4i3? He fffi
rvi Ha r{epBoHo*p"oiKeB34fi" Ha }l{tr*
prei I3oF{ KCp}d B},rnirpronaF{Hfl mig6y*
BeFOTbCfl npOqecH rinepreHHos:#

neperBopeHH.a noFOAu, Hrri, arigHo

[1 2], cnpuqr4nff]orb Bpocrannfi
BOAlieB0ro rroKasHmKa pH" Yeper
qe Br4Hr4KAe Jrylnnr,rfr reoxi.nni"{Hmfi

6ap'*pu rr{o crTpri'trdnne pyftHynau-
Hfi KomnJrency [AuClu]-, y Br{rnrr4l
fiKOrO SOJTOTO SHAXOAr4TbCfi y pOS-
r{prni L2,4J" I y rrJrani ramrdx reoxi-
nni.lnrrx upoqeci,s Molnna nponecrrd
rrapaJreJrb nEixr rpaHr{r{J{Mr{ pieHlrx

30H HOpfi ErdBirploBaHHs i rpanm-
rdflMm piaHoruonbopoBr'rx nigroH
nennoi Bonrr ii. Y Bepxnbomy VI
ropHsoHri reopm aHoMaJrii yrBspr,f-

Jrr{efi B}racJrigore cop6rtrir ene}dreHTi$

rJrmHsdcri4turi{ nairu*pefi&Ms4 s p$ffit{m-

min, Lqc BprgififiJlmc$T a Hemepona-

Hr{x lroBepx i{opp{ BI,rtsi.T=.pIoB&FaFTffi

ocafiKin y npoqeei giaremesy, a

TAKSIT{, $I#}KJImBG, rrrJrffiXoM copfir{i{

l$$N 3079-S56X" fioruyxoma ra ems&srEEma resxlmiffi. *StS. Ng'E{'B 0}. gE sqr
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l&Eeergxsm S"m", Kona;rbqyx F\#,*"

a nigeevlHl,lx BoA BoAoHocuoro rcpi4soHry nicnis capMarcbltoro flpycy r,tioileriy, AJIff ffKl4x Icopa

nreirprcnanHn e BoAoynopom. IIpo qe cni4xurr non$irypaqis anomamHiax RoHrypia ao;lora y
BepxHboMy ropzaonri - BoHa yaroArfiyerbcfl a HanpfiMrcoM pyxy ni4eeIvIHNx BoA BoAoHocuoro ropr{-

aoHTy capMarcbnr4x nicnie, sni asocsrr aoJroro 3 anoMaJrbnoi 4innunu (i eilnoeiglro - s HanpflMoM

riucorrrerpnr{Horo noHr4}rceHHfl norepxui rcopr runirpneanna). Ha nopucrr HageHocri caue copoqilz-

noro reoxirvriqHoro 6ap'epy AJrfl BoJrora ra eJreMeHrie-cyuyrnxnir y nepxnbouy roptraoriri KB cni4-
qrrrb npflMa sauexnicrr rcoe$iqierry nopenaqii qNx eneueHris is soJloroM ei,q rnx xapanrepl'Icrl,In

ix iouie, ulo Busnaqarorb BAarHicrr cop6ynarucfl, - BapfiAy iony ra iosnoro pa4iycy. V nopa4ny

sMeHrrrenns noe$iqieHry rcope.naqii cynyruurr4 BoJIora poaralrroBaui ran (y a:*xnax BIcaBaHo aapfiAl4

ioriis ra iouni pa4iycu ni,4nocHo pa4iycy iouy xrcHm 02- sa [5]): As (*3 ra 0.69], W (*4 ra 0,68), Pb
(*2 ra 1,26), Mo (*4 ra 0,68). A ioH cop6yerbcfl rrlM rcpaqe, '{Iar,I 6intrrli r"1oro 3apffA ta pa4iyc [11].

,[onaa roro, ulo copdeHronn Br4crynarorb caMe rnunucri uiuepann, a ue ri;polcclr4 saniaa (III), -
ei4cyrnicru rcopenaqii ycix ereueHrie s aarisoM.

Vero4xeHicrt anonaatifi cpi6;ra ra vri4i y npo$ili rcopr nreirploBaHHfl s 3oiloroM (i rr,rix co6orc)

Aocr4rb cna6rca. Ha nonounax (puc. 4) nugno ix sgaelroag'flBott y BepxHbouy {ca. 91-458) ra HtltrcHboMy

(cn. 91-29?, 91-298, 91-8??) ropr,raoHrax naorinosoi lcopu elanirproBaHnfl rlo c.'IaHlrffx. Cnuparc.rrcr ua

Aani uloAo rrlicqesnaxoArrceHns anouanifi aoJrora, cpi6aa i vrigi (rcouruiexcxltx i onpeuxx), poOrrvro

Br,rcHoBoK upo cni.uury nprlpoAy reoxiMi.rHrax 6ap'epin, rqo ocaA)rtyrcrl ui eJe*IeHrI4 i yrropnnrr
ropr4aoHTr{ ix rcouqeHrpaqii. A.ue ni4uinuocri xitvri.{Hr{x BracrxBocrei-t r{aero BuKJII4Icalorb

neyaro,qnceHicrr pearqii Ha o,4Horrnni reoxivri.{Hi 6ap'epra i, ax nac.riAorc, npl4sBoAnrb Ao

necnirna4illafl ropoaoHds a6araqeHHff y upo$iri rcoplt nunirploBaHHfl. Touy'. .FIIi BnffBJlfferlca, cpi6no

i rrri4r Morft)rub 6yrr in4urcaropaMl,I BoJlororo apy4eninna He 3aB?$4,1.
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@pamqi*nymaruHtr resxie{i'{Ho cmo*
pi4menrax e.nememrin y npa$ini Hopks

ninirpmts&F{Htr ra nvrimemmfi Bigr:cnigworo
fimnrry nCIK&GFrrdffia cnissigno$Jemwfi
ixxrix r{orur{emTpar{ie? e o,qmiflr* B B&}*{*

Jrr4EB6x xApeKrepr4crr4K rxiT y reoJr#*
ri*ancmy cepegotsr4rr{i tssaraJri ft ?&}rpfx,

il{o drapnnyrerb py4ui nonJxa XW, $sffipe*
tor&. &oenigr{MCI niggaepmar{ex{Hfi rupsr{e*

cis mirpaqii ra Kor{eurpar{ii sorrora y
**oi T'..Y??Y reisivi.ritui:..ri.l-iX CniBBl,qFi0ilfeFf b TAHF{X eJIe *

MeHriB, nK sorrCIro i cpifino {Au/Ag}, ra
ninexn i sanina (Ni/Fe).

Bignar$enHfi Au/Ag e Aylme Ealffi-

JII{BmM yr{inepcaJrbn},rm reoxiui'{FimM ix-
grdKaropoM y ripcbKr4x nopoAax i py&ex,
sKr4ft Br4KCIprrcroBye"bcff ,4n,n e 'Rcony-
B&HHfi fXff ix #op*ynaFrrrr{ {Bi.ruoyc ra
iH., 2S*0)" Graganldmra anroparvild 6ye
apo6nemr4fi aHaJiiB nigo6paxcenru$a SrMoB

#op*ytsanruH pyg Borrora y nrvlinensi
A -- / A */-rui "flg AJr$r pi3Hr4x roplr8ffHTffi pyl{H}dx
3cH KprdcTaffiorHoro *y*gaMeHTy &aH0ro
poAotsr{u{a i qirruo Br{sHat{eHo spcer&HF{m

Bmicry aCIJrora nigncnlgno BpCIcT&Iiurc

Au/Ag" TanCIlrr nignni'{acrb*fi sn&rf,He mo-

e}{neHHfr KopeJrflr{ii soJto?& ni. cpifixonn y
rspxsoF{Tax r pin$emnrl nig4Bffrr{eHF{fiffx #FEa-

. 
rieF{Hs Au/Ag. ftrpcenigreyennc, qrr ,qn.ffi

ffispp{ Bp{BirproBaHHffi Au/Ag re}x{ s cyr*
rsnols xepanrepi/scrmnoro fxffi, smi #op-
yloTb rspr{3oHTi4 a6ararleHr{fl soJrCIToM.

_ Ha pnc" S (y ncanaa{eruflx Ha Hbo-
My D e log2{Au/Ae} i log2(Ni/Fe}) so6-
palKeHo KyMyJrflrr4tsHi rpa$iren posno*

Airry Au/Ag ra tdilFe Arrn npo#inrc Ko-
pH BHBiTpIOtsAHHfl B qinOnr:y, Ha plfe. 7 *
ix pxee AJrfr Au/Ag y pinrilax roprdsonrax
KOpH BlrBiTprOBAHHfi, ria pruC. I
r{acrorHi ricrCIrpaM}c posnoAiJry r{mx

noKasninnin, SataJrbHi Ta noropfiB0Hl.Fri.
,ffrc gannarrexo Br4u{e, HaffBHi rplr

ropp{soHT54 s6ara*{eH}rfi soJroToM I, Iru
ra VX, cSopmonaxi san&finr{ Jiy}ffiHrdm i
eop6qiftnmnn reoximi.{Hr'rlvr 6ap'epam. Ha
ptse. 7 nsleanar{s, Ho aucsraJrbFrmft Bseicr

sOJTOr& 3*eepecqsffieF{s,{sfti y nigmmffiipqi

GHaLreFsb Au/Ag, ffir{& nigmonigac fTX

riaxqi rpa$ixey {raynneper{itr 
* srnpssy

Eropy] ra &Hosra,mbE{34nm trFsar{effiF{trsd

IIbOTO STOI€A3T{5{X{A.
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Puc. 8. 9a.qnomai eitmoepanu poanodi.ng st+aqwb aorcmo-cpiiuo?o m,s wiruw-auiauoeo cwisailnouterrb A
?opurovnta:t KB wti.nanqi poiloeut4a Banca Wupma (suwteuwx Au/Ag lano g n'ltr'z, Ni/Fe - A n'fi-e\

Ha ei,{MiHy ei4 rpa$iry A.ns Au/Ag, ira rpa$ircy Arrs NilFe }ril 6a'{uMo pinnorraipny

poanoporrreniers anouanifi gonora (xova ece ogno Bn'RBoK rlboro norcaaHr{rca a gMicro},r BoJrora €, ulo
6y4e noxaaauo 4a"'ri).
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ffi.$egramsffi S"KF-, K0ma$bn{yK M,S,

Atl/Ag e, Bl4xoAsqz gi urasauoro Bl,IuIe, crpr{}fiHeBr4M [oKaB]*{Kou, nrNft eig4aeprcanroe IX[I,
ulo BnJIr{BarcTb Ha rvrirpaqiio BoJrora ra Sopuyaanun a6ara.{eHilx HirM (i pyairNx aorpeua) ropuaoHrin
y npo$ili-rcopr nunirproBaHnff. Cnuparcvlrcr na qeft Br4cHoBoK, ana.nisl'euo aB'ffBoK xapanrepy poa-
noginy aua'reub Au/Ag i HaasHocri asoua.uiri soJrora y nnorru.td poeoiay ropn anairprcBaHufl. Ilepru
aa Bce, na rpa$inax .4JIg ycix ropraaoHris noMirHxft ae'saor 6i;iruroci auona;:ili ooJrora B rpynaMrl
ouarleub Au/Ag, AJIa ffrcr{x uepeBrulexi sna'reHns D+la (pxc. ?}. Ipa$ixx. eignonigni III ra VI
ropl4aofiTaM, 'rittco rroraoynrb rsrrciHnR asouanift BoJrora Ao rpyn 3naqer{b ('il.r ro ni4nn6iporc), ani,
onpim nepeBl4lrregna D+16, uopyuyrorl o4nopi4nimr poono.{Lrv agaqenr .'rorapu$uin Au/Ag.
Hasnnicrl ralcr{x rpyu BHarrenn rorapu$nnie Au/Ag e in4unaropou npo[ec]'Haftonr4r{eHnff aoJrora Ha

Ai.raanax (w y ropueourax) nia6opy siAnoeiAurrx HrrM upo6. Ha rpa$ixax. no6yaoeaHrx ,qJrs imnux
ropuaonrir (orcpirrr V, 4e cnocrepiraerrca uali6i"rirurrfi BfiHoc BoJrora i fiom asouanifi na ni4uonigno-
uy rpa$iny saaraui nenaa), renc cnocrepiraerrcn rsrcinns anonna;riir so'rfira Ao rpyn saft6inrruNx
aHarlenb, xo.ra qi rpa$ircr noraByrorb i 6inrruy o4uopignicrr posno:Ln' noxa3HrrKa, u1o pmilrfl-
,qaerbcff. Yacrorui ricrorpaur poeuo4iny (prc. 8) relrc rorcaayrorl s6i-:urirenH-s aHaqeuna Au/Ag y
nopr{BouTax s6ara.reHHg goJroroM auirqennau csoix ni$is BnpaBo sirxocHo raKrax Ha saranuHiri
ricrorparvri i ricrorpauax AJrfl iHrurx ropraoHrin.

Bi4nouieHHa Ni/Fe inrocrpye ue rarcrlt flr;nvrilr, neupa*rrfi aa'Raon Axoua.rnHi Ba BHaqeHHffM

emicry goJlora roulcl4, flK BKaaaHo Br4rrle, pinnorrnipuo pognoBcroArfieni no aara--ibHoMy Airs Bcboro npo-
$i.mo KB rpa$ircy poano4fury (puc. 6), a roMy Bn'Rany Au - NilFe ni6rrro ueua. Ipore ricrorpannu
qacrornono poauo4iny BHar{eHb Ni/Fe, sigilosixHi a6araqeHr4r[ BoJroroM ropircoHra]r {puc. B) nonaayrorb
ysro4xenicrb Ha$oru{qenHff BoJrora ai sMirqeusicrrc ixnix nilcis BnpaBo ei.s{ocHo ninis aarafitHoi
rictorpauu ta ricrorparvr, ulo signoniAamrb ropnooHTaM a MaKcr4MaJrbHrrM Br{HocoM BoJrora - IV i V (qe

B)rI\iIoBJIeHe, BolcpeMa, HaseHicrrc Jrylrcnoro reoxirtriqHoro 6ap'epy y III ropnaorrri ra e rZoro in4uramporrr).
Ha III roptroour rarcorc npunaAarorb aHoMarrbHi aHaqeHuR Ni/Fe > BM@ (BM@ gopinxroe 1,74),

efiaHaqeni aa rpa$ixou KyMyJrflrrrBHoro pmroAiny (pnc. 7) - qe e qe oAHr'rlr ix.grramporvr reoxilri.nioro
6ap'epy BI{aBaHoro rrny. V rlboMy ,rc roprdaonTi poano4in BHa'{eHb liiT'Fe raro}rc neoguopi4uufi.
KoeSiqienr IcoHTIlHreHqii nns an'aarcy rpr4naJre?rcHocri sHaqeHr auicry GoJora lo III nignu6iprcu o

anouaarnicrlo BHarrenb Ni/Fe cranoBrdrb 0,24 i e cra?r4crr4rrHo auarryu{r4M (4:a pisua aira'ryrqocri 0,05).
Mu orpuMaJll,r BaroMe ui4rnep4xennn svaHa.ramnocri irxHHxlia BnJrrrBy nyxuocri

reoxiMi'rHoro cepeAoBnrrla Ha KoHrleHrpaqiro aonora y III ropuaonri noplr nlmirprceanHfl, a rarcoxe,
qo reoxiuivuNft 6ap'ep, anuft oca4rfiy€ qerZ ueran, HaJreficr4rb caMe Ao irylriHoro rnrry.

Tanuu qI4HoM, cninni4uonrerms reoximi'rno cnopi4HeHr4x enenaenrie e Harifirurmr nprrepiaun
IXII, ari cnpr4srorb KoHqeHrpaqii sonora y upo$ini rcopr rrnirpnBannfl.

Bncnonru. V nopi rrnirprcnauHfl poAoBr{rqa Baana Ilfupora HaflBHe Ba.rrr4rrrnoBe, ri4porenne ra
rineprenHe aoJloro. Ilponi4na poJrb y rvro6idaaqii, rvrirpaqii ra rcoHrlen"paqii ao;rora a nopi nrsirprc-
BaHHfl Ha.rterrcldrb Snmrialrnrrvr, 6ioxiruiqnNu i reoxirrriqHraM npoqecaM. Ili;rrou fiuoeipno, qb 6ioxi-
rvri'rni upoqecu obytuoanrcrorb eraeilrrHenufl goJrora a elaicnrax uinepaaie i nepenegenns fioro y BoJro-

mHocri pooqr4nl,r. @ruoBianrui npoqecr aa6eaueuyrom uirpaqiro MeraJry ra fioro cyuyruurcin y
upo$fui ropu nrnirpKlBaflHs.

Poa'IrHeHHa i nepeeiqcraAeHHff BoJrora ri46yeaerrcff y rprd erarr!4. Ha nepurou;'B Hr{x aa 5naoB
cepegoBtrrqa uelZrpanruoro-cua6o.nymsonr a6o ga ry'rce Kr4cJroro rig$ysaerucfl yrBopeHHs poa'uaxin, ar-
pecl,tourdx Ao croJryrc BoJrora. V ueftrpatlnouy-cna6oryncHoMy eepe4onrarqi oKHcHeHHff cy.rt$iryn npu-
gBoAI4Tb Ao rroflBl4 tiocyrnSarie y posrrrurax, rqo egarni poaqunlrril cnoJryrcx soirora. 3a 6inrur onr4cHr4x

yMoB Ta Hagsuocri xnopra4in crroJryrcn BoJrora pmtr]rusiorbeg. Iou ApoBa.re]rrnoro ea.uba, srcrli sueirl-
Hlo€rbcfl ua $ponri nunirplonauns BnacrriAorc orcr4cxeHHfl eymQiain ra rrsirpnBaHHr noplA, ulo aaJrff-

ralorb Ht{)Ig!Ie, ,4'l+yHrye B HallpsMrcy AseplcaJra fpyamrux no4 i p*epeJra ftr{cHro, 4e affiyeaerbcff oKr,rc-

HeHHa s susiJrbuemrau iony BoAHrc. IIs peanqig aaOeanevye $oprrrynanHa "ei;groeuoro $ponry". filc
Kr4cJroruo-xJropugwtit rr{u posru4nennfi, TaK i riocy;rr$arna penaodi;riaaqia r*aoxcyrb EporlBJrflTmcfl B

Mexcax o,sroro poAoBlrrqa qr pyAonporay. Orrcner*rr aaniaa fr yrsoperna fioro ri4porccugin ody*roamo-
rcrr $opmysanHs nr4eJroro cepe,qoBr4rqa y nep:arix qacrr,rHax npo$irro. Ha gpyroMy erani nigbyeaerbcff
poorrl,rnefiHa crroJryn aonora. V npoqeci rvrinpo6ionorivnoro i xia,ri.uroro orcr4cueHnff cyasSi4e (nipm,

ffi# ES$Fr! ?S7g-956X. floruyxoea ?'* exofiorEe.Ha reoxlnnin. ZStS" Ngtr{tS},
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raJleHir, c$a-rep;r) oxpi-v c}'.={,ar3 }-:Boprcrcrrcs ionr riocynr$ary i noririonarr, norpi poaqr4HHrorb
soJloro. PoswlHelil{.a crGTix Batc'ra aa y{acrn riocy.rr$arir cnocrepiraerbcff no6.uuay A}rcepeJra, firce
uicruts elreirpei{i c1'.-;r{:br. s roii .{ac .Hrc poaqxHeHuff aa ylacri $rrcJrorno-xJropr,r4noro rvrexaHiamy nig-
byeaerlcn svcrrQ 3B np,:c!:.:ev 3e B;luiD( gHarrenb Eh i nonrleurpaqii nrrcuro, rconr cynr$i4r eme aHn-
Kalorb. Ha :pe:;arn eryard. g5'rEaeT'bcfi uepeBigx"nageinra BoJrora (eonpenaa, is aariaour ar ei4uonuunon).
Pog'{nHer*rR Slrr':r:r'lr3}I:crai c:o,:a-H i nepeuecexHff goJrora a nepxnix ropraonrin rcopr ennirproBaHHfi B
uuxtlli si.f6i:Bac:rcs r-L- 3a ::orl:ii:elrHflM nepBrrHnoro (aepxHuoro) piaua AoepnaJra rpyHroBr4x Bo,q.

Orxe. !{:ia:--; i:.:ora ::epe46a.raerbcff sK cyrrra bararopaaoBo noBToproBanux npoqecir
po3r{I4HeHiifl. v,:D.a"'- }{tr:a--l'i t'aurnngi icrl4lrnux ra noloi4nr4x pogqrrHis i rzoro oca,qxenna. B
peay;rlrari raH;!:{ T;::-:e:H;1x ultirrin BoJroro fiocrynoBo HaKonr4qyerrca a Boni, Ae oKr{cHroBa;rrni i
poavltnxi a-Hrt :'-[i-:r: Bu:ciie cepeAoBr4rrle, uigcunene 6ioxinni.rHrlMu npoqecaMu, crBoptoe pienrii
reoxiMi'iHl{it f"a;'*. '-: ,'-6}:tosJloe KourleHrpaqiro BoJrora ra lZoro eaenneHrie-cynyrnurciil

IIL'ip-x;r n-:T,^"'- i .3.,r.'Iora. lri4i ra cpi6na n ropi nunirprcnannfl poAoBr4ula Eanrca llfupona poo-
xoAflrbcs I ::x;- t't-:5 - cpl6;lo He Molltyrb 6yrr ingfficaropaMr4 naseHocri goJrora. Ha,qiltnrrrrn Kpr4Te-
piarrar reox:)r-.-:;:{ :}:r-ecn. ani cnprarcrb $oHqeHrpaqii ao.nora y npo$i;ri rcopr nnnirprceauHa e

cnissiaEorex-: :y::'c-rlixo cnopiAHeHr,{x enenlenris (eonpevra Au/Ag ra Ni/Fe).
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PE3IOIiL Paccuotpexrr oco6ensocrrr pactrpeAeJrenrfl aoJrora ![ ero oJreMeuToB-crryrHnrcor B rcope
BbrBerplrBasxf, tecropollc4euufl BoJIora Eamca llfuporcar" Vcranonuesbr reoxrrurrqecnrae 6aprepu, o6ycran-
JmBaxlnlrte Bo'rqegTpaquxl arl,rx MeraJIJIoB, CAeuag BhrBo[, rrro HaAe]rcrr.rurd Kpr,rrepIrflMrr reoxrdMnq€c$ux
npoq,eccoa Boropbre oria3hlBaror eogeficrane KorrrleuTpaqr{n aoJrora r npo$nne Kopbr BbrBerprdBaxna ecrb
cooTllorueErri reoxlfltrrrrecKl4 poncTBerrllblx aJIeMeHToB.

Sf ttlL'LRY. The features of distribution of gold and its element-companion in weathering crust of
the gold deposit Baika Shiroka are considered. The geochemieal barriers causing coneentration of these met-
als are e,stablished. To draw a conclusion which, correlation geochemical sibling connection elements are reli-
able criterion of the geochemical processeq that exert for concentration of gold in profile residual soil
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