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@orrur |oi- fie.*uroe IO.H.
J.Ixcancgn aaor:u-uuu ovpAw&nr4efi, cpe}u" HAH u IW4C Vrcpauutr,
ffua.9rycrua

notrrpr rmi.rnocm pacrrpereJrennfl cepbr B MecropoxcAenr,rax ypanono€Hbrx a.lr6ururor,
soprnrctroIr0EPocbIee9BoJIn4'rr'BToMtI'IcJIeIdusoronrroigaTaIcficenoBeAeII'recepbrB
ycnoEr.s rr1:ca r rr4loc{epu.

Bna- B cnelase ypaHoBopyAnrx a.ur6urr{ToB cepa ffBJrfiercfi BTopocrenenubrM oJreMeH-
ToM, xoorulr r fu-oxol-r xa;r.*rofi Jrr,rreparype, rtocBffu{exHoft yxaaaunruu o6paaoBannflM, y[oMr4-
nanr,ni o sefi nFEtFf,:i€'cnlr net. J4cn.nnqeHne cocraBJiffrorJrrrub r4aororrHbre r{ccJre4oBaHvs ana6wrw-
roBbD( neeoFqffiEa:(. rle cepe yAeJrflercfl 6ottrue BHr{MaHrs [3, 4, 6], .rro o6ycnoBJreHo BoBMo)rc-
Hocrblo i@trtir3cwa-ara lt3orolHbrx coorHoruesrfi ed AJrs reHernqecnr4x qetelZ. Ho 4auce B g?r4x

pa6ora:r in&4lrurn- iiar rpaBr4Jro, orpanr4qfiBaercs cpaBHeHffeM anaqenfirZ 63aS nuprra B crrcreMe
am6lrrrrres r gue:raio[ilrx ]rx nopoA rr Hercoroplrmn o6rncHeHrdflMr4 noryqeHHbrx rdaoronnbrx
Ten4etrr&

lfex:Cr *fl- ;BFIenne oco6eunocreft noBe4eHr4;r cepbr B cr,rcreMe ypaHoHocHbrx a.urdururoe
Mollifl t{wlb la'rr:ioe SHar{eH}4e KaIc c rorrKr4 Sperrr4s paapa60r*r reHerr4qecKux lrroge.relz orlrx o6pa*
aosaxi{i{- :a.tr il 3 xofe }{ccJIeAoBaHr4s Dnocr4creM [pr4 paapyrueHr4rr Mecroporicgenuil (upupo4nuli
rr{neprea€lt x mf,u*'n-reHHaff paepa6orrca). B vacurocrr{, np}rcyrcrBxe B nopoAax cynt$ugon (oco-
6enrio E4ort:at" nall lmBecrrio [1, ll], BecbMa cnoco6crnyer ycr4JreHr4r] KrrcJrorHoft pearcquu np]rpoA-

,rnblx Bog-B $Ee -EepneHeaa I4 nocJreAyroilIero BbrHoca MeraJrJroB (nrcnrovaa ypaH), qro Molrcer npr,rBo-

AI,Irb K pjp[Eqpc'aaerrc noneprlnocrHbrx rrx KoHrIeHTpaqrlZ u K BarpsaHenr4ro oxpyxalbulefi cpe4rr.
Erqe rmeemaee ran {e upoueccbl Moryr nponcxoAr,rrb B ycJroBr4flx auaqraTeJrbHoro HanorrlteHr4ff
n ponblIIIJleEEEf, Cf "rXO.gOB.

B rper.ra:atvol-r crarbe paccMorpenu ocodenHocrlr pacfipeAeJreHr4fl cepbr B pyAax r4 pyAoBMe-
qalouum loporax !'paHoHocHblx aun6rsaroB, oxapa$TepnaoBaHbr Sopuu eti naxoxAeurrff; Bonpocbr
oBoffolDo( ceph,1 a rou q,lcJle 

'.I 
l43oTonHoft, r npoqecce $OprraupoBaHr4s MecToporrcAeuuft, a ranxe eii

noBereErle s ]-c.!oBn D( n4nepreHeoa u ru4poc$eprr.
Vsrrteas ,fcramqHo no4po6nyro xaparcrepficrtrrcy ypaHoBbrx Mecropox4euufi ans6nrnrosor?

Qopuarru Ylgalccxono ulrlra B oruocr4reJrbuo HeAaBHo ,rsAaHHofi uonorpa$nu [3], orpaxaroulefi, e
ToM tlltg:e. lt spercrilruIeHl,Ia aBTopoB, orpanr4:rr4Mcs B nacroarqeft crarbe HecrcoJlbrcrrMrr BaMerranJ,rfiMr4.

Bffiroce*l-qe B Hacrosrqyrc paapa6orny o6renru sBJrsnrcff BecbMa Tr4nrlqubrMr,r B cocraBe
BalrcHefi:::rx B rrlloublrrrJleHnoM orHorrreHrdr renToHo-MeracoMarr4qecrux BoH u BaHr{Maror paanoe
rroJloxtenue orHoclrrs:rbHo rpaurrrHo-KynoJrbHbrx crpyrcryp Knponorpa4crcoro Mera6nora. Kupono-
rpaAcKaff msa (Bocro'*roe o6pamnenue) npegcraBJreua CenepruorcnNu, MuvyprrHcnrrM, Ioplencnuvr
r Ceeepo-KonoIL'LErIcKlrM; 3neurropoAclco-Anuoecnaa sona (sanaAHoe o6pauuenue) - BaryrraHcrcr,rM;
I{enrpa-'rrno-Yrparncras BoHa (ueuoepe4crBeHuo B rpaHrrrax) - HonorconcrauTr4noBcrr4M Mecropofit-
AeHusuH (pltc l). O6rertu nepBblx AByx reoJrorilqecxr4 cBr{sanbr c rpaur4r-Mr4rMarrrr-rneftcosrmr
ToJIuIaltH! Itcxo;ribrlt MarepgraJroM AJrfl rcoropbrx eJryncar rueftcu qerrereeBcnoro Jrr,rroJroro-crparu-
rpa$nrecroro ypoBH.fl {paHnrlZ uporepoaofi) [?], s rofi wnu usofi creneHr4 rpaHrrrr4ar,rpoBanHbre,

BitrKlqafl orlrocrre"fbuo ne6onuuile reJra rpaHrrror4goB rcr4poBorpaAei{oro ruua. HonorcoHcraHTrdnoBc-
Koe Mecropo)rlf,exxe aa-reraer B HoBoynpar4Hccr4x rpanfiTax (rneftcsr coxpaHr4Jrrreb B BI4Ae pe.nunron),
r cenepuofi qasrtr c@TBercrByr.oqero MaccuBa e1nuau rcoHTardra nocJreAnero c rpanuramn-pafianr e;vt

Kopoctexcrcor-o nnyroHa. Vpanoeopygnrre aorrbr Bcex nepetrncfleuubrx rraecropoxcgenuft
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Sgftdstr€ m.A-, ffiennmx&s lS.F{-

ynJraAbrBarorcfl B cJreAyuqyrc crrcreMy: rueficoeo-yJrbrpaMeraMoprilt recnlrft e4ynr, B roM qr{cre

cilHrpaHr4Tr4gaqrroHHbre KBaprl-Mrrnpor$rrrHoBbre Meracouarnrai (*ruxporcrrruuru) - xpyfiKre ne*op-
Marlrdr4 (rrrunonrruaaqr,ffi, Karannae) c uocJreAyroquna 4na$mpe3ou nopoA - anr6rrurbr B ocHoBHoM

xJroprdr-glr4AoroBoro 14 Eri4pr,rH-plr6ercNroeoro cocraBa c 6eAnoli ypaHoaolZ Mt4nepaJrr4aartrraefi -
JrorcaJrbubre xpyn*r4e 4eSoprtraqxrr c HaJrofiteHHbrMrlr rrpoAyKTnBHbIMlt III{HepaJIbHbIMrd accorlr4arlr{-

frMW - [OCTpyAHAff 
"Cr4JrbHafi 

Mr4Heparr,r8arlrrfi .

Cogepilrasne cepbr B rsopo&ex
eAyKTa il )TaHOBbrx pyEax" cc4epli{aHr,fe
cepbr ioSuefi rr no $opnnam) sffpegeJrnrrm

B pasF{bD( ;rafoparopr4.sx vr, no 6cnnrueft
qacrrr, B pasribrx ocpasEax (rafin. L )"

HecrtoJlbno odpasuoB npoanaJrr{sr{potsanCI

oSoprurE Me"r'o.galru {puc. 2}. H rdexo4}rbrx

nopoAax (mrer-sc&x, blerMaTr4T&x, rpaHld*

TOr{,{HOii JIefiKOCOMe), a rAK}Ke nn},rKpCIK-

.,iFlHHTaX (turbdurlraHpoBaHHbrx) npH pas-
HOM K&T}frleCTBe, HO 6Onee TAI\I3X, MeHee

paBHoMepHolr pacilpeAeJreHr{i4 cynn{:x*
AoB (mqplrra) pacxolxAeHiae Meffiegy on-
peAe,reHl{t{M}t cosraBnfler 5-U fi T* {n
oAHoM odpaeue 28 Tc). 8 ,qrrarbropm"ax M

artdnrlrrax c Al{a$ropr4Tcnofi ocnonork
pacxolr(AeHrfe \-Be,T{r{r,rBaerctr { 35 - 3$ Yo),

AOCTllrafl B 80 %, ts CB.fi3r4 C HepABHOMep-

HOCTbIO pecmpe,4eJeHI4ff rIIiIpI/iTA. Tam, B

oGpaeue c uancrrua,IrbHbrM peexolff&enr4*

eM (80 %) ilitprrr Sop*"pyer rruesAa pag-
HO|O pasMepa ts r{acrKax r{FlTeHcrdsHoro

HATarlrra3a ri prasropeSa. Eenru r4cK.r-ilo*

r{r4Tb STOT O6paeeu n3 noAcr{era, To o6a

MeTOAa noSruIArOT n0ryr{rrr'b o-qp{HaHo*

BbIe cpeglil,re c0,qepxcaHvln (0,043 Yo). T. e.,

ocHoBHofi (naqa:trnoli) npl4r{I4nofi Hapy*
rueHr4fl paBHolrepHocTH B pacnpeAeJreHrdpr

cepbr cJrylKrfr ilpeAa.nn6pnrr{ToBbrfr

o6rrevrHbrii narallTaa vr Atla$ropmqecnoe
npeoopasoBaHHe ropoA.

Pacnpere-reHlre cepbr B pyAoBMe-

r.rlarcqHx ropolax H a.rrr6NTI4"sBbIX py-
Aax r43r{eHo HaM}{ Ha ilpldMepe cenepn*
HOBCKOTO Meer0p0?figeHr,Ifl (ra6n. 1). Co-

Aepfi€HHe eneMeHra tsoolltr) n orAeJrb*

Hbrx odpaeqax MecropolrcAenrafi {ncero 4S

o6paarioB) Bapbrrpyer B ruI4pol{Hx npe4e*

rrax (or 0,005-0,006 Ao 0,L27-0,4SS %). B
cpe,qHeM oHo HecKo.lrbKo Hl'{xte KJrapKo*

tsoro tvuwt 6;rlrsno H Hevry) B MIdffipoKJI$'I*

ffiA"ax, Ar{a*Topr{r3x, aJrb6p{T3{BFIpoBaE{-

Hbrx nopoAax n pyAHbIx annfii'rrmrax x4

cyrllecrBeHHo (e 2-3 pasa) Bbrrile KJrapKa

B0 BMerrlarcrqHx rropoEex {oe*6eFi}io

Pnc, J. Cae&a p&cnolra:lfieu,un. mercwrolt"o-Jwerrb&cgJw&maa{eatux
solt, u Apa,Trosb;x Jvxecrnopowflet+ufr, anu6u'mumaeofr, Sopmal.*uu
CIww,oeutne"Jlbido apew,uwluCI -KVnoJLtitdbL# cmpVKwLA p ltupaeoepa? crcaea

meenfnott& Vwpauwrrtoaa WutrtrLe. Act+oea no A,H" Itom*por;lr JI.A"
Veprcaw,wrLq [51" 1 apnuum-lwu?frrsmu?n-?we{tcoean monn4a, 2

ffopocmewercufr, ?trLUmoH,: epewurnbL-penel*Ld8iJ,, ewop'maewrnw, 3

F{a**ytcpfi,Muel'$u{t, ;vtolccirl : epeel*a'ftrut, 4 - Ffupo a*epuAcnu#, Kfr,plswl-e?cc:

ep&l4,wweb;, 5 rm,w{twoffig*e\e'tw&coJw&rwwLtgtl{7&e 3CI}tbil f - Nwpaeo-
npnd,cwen, II &gewuz,opo1uco-Awna*{,'t{&fr,e ifi ffososowcwl&vt*
????d?{o6rwaa, 6 * erLq1wwwutit, pelrtorw, paa0annwn4w{;, I{,wpoeoepa}*w,fi"
l,e Be;toqep?cosc?e o-A$ecatu{t, 6nat*u Yttpc,utl,cltCIao Wutrw&, 7

.tuLs{wlapotxsewun Apewe: Ce*epu?{CI8c?coe (J}, Muaypww,euo* {2),
Cecepo *Xt*wawnlfr,Ncl{os, {3}, f0paeec?coe {4J, Bamgmwwcl{{}e {5},
ffcgCIruo gec'ywffiN?yr,?d,?*osc teae { 6 }

3tr fr$$N PGZS-SSSX" $Toruyxona ra exorsonie{F{a reoxinn[s. 20't0, Nsl{1O}.
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Cepa e nPoqec€€ osonpqrr ypanogr.x Mecropo)xAexxfi anu6rrrrosof; Qopuaqru {Kuposorpegcrnf uera6nox}

Ta1luua l. Pacnpele-reExe cepbr B ypanoBopyAubrx aJrb6r{Turax Cenepunonc6oro
HecTopo3rcAerrrrff

Cepa claruaprrafl C*pa ruo $opMaM
Bu6opxa rr Scrdnr- ot-r-- Hmmo r,pod

ffIrrepB8-I r Cpe.{Hea
r{ucnc npo6

S cyxa$wg.,Yo S$3-reom,%

L{HTOpBar1 speAHee E4HTepBaJr epeAlree
I il C"0ltF{t.395 ; 0,089 3 0,03-0,07 0,043 CJI CJT

1 ? {:r-0054.ci64 0,035 I 0,02 0,02 0,0 tr 0,01
1
1 l{.' fl.['(.fi].074 0,039 4 s,02-0,32 0, trs5 r|TT CJI

tt tr {"}-,[ffi9_tJ,L27 0,049 I 0,CI2-s,82 0,244 Ro 0,05 s,016
5 t' u.0i n-o,338 0,143 I 0,02-0,80 0,271 A0 0,09 0,013
6 : 0.t) tr 7-s.23I 0,128 4 fi 06*i) 6l n ??5-)--- n f)05

7 i [r.u]l--0,046 0,034 I 0 0 s 0

8 i f-)"031-S.466 0,94 2 fr,T2*A,22 0, tr7 Ao 0,0tr 0,OCI5

Ilpramevamre. Brraop I - areqaroqae nopo,Fr (rneficrr, Mlrrmarr,rrbl, rpau rrrr, ueruaruru), 2 - urarpor;rnnurrq 3 -
gua{topnporem rrcF.rlt ga{'ropnrrr,4 - a.lrrbilrusupoBitsgbte nopoAgr, 5 - a.nr6rarr,mu bespygnue, 6 - atr6r,rmrru
c.na6o pyrele- 7 - e"uSrrrrtr p$rr'.re, 8 - glra6aorr 4afoconug B ToM qrcJle rraMeneHnble. Cepa onpe4e.neua xrflulFrecrcnm
nyteu, o6rqag - r .dopropx fOIl, i{tsrrue BoAu, no fropmau - n ra6oparopuu }I[MP unr IL[. Ceruexerro HAH
Vrcpar.nr

rneftcax]. a ?a$Ee 6eap1'Enrx r c.nadopy4nrrx am6urr4Tax. K.xaprc cepbr, no A.II. Brnorpa4oay
(1962), eoc:a&:.aer 0.0{7 %. r. e. B cpeAHeM no MecropoircAeHnro KorrrqecrBo ceprr dnrarco K $Jrapny.
Har6o-uee ts:{eo-'(oi:r NoHueHTparlraeft cepu xapanTepr4oyrorcs r4cxoAHbre nopoAbr qeqereeBcrcoro

Jll4roJroro-c:oa:irpa$rrqecroro ypoBHn (0,010-0,395 Vo), garirconrre Ara6aau u gua6aeonrre
nopSlrplrrtl .0.it32-0.+66 Vo), TaKlIce yqacrByloqfie B IrIeJIoqHoM MeracoMarl4r{ec6oM npoqecce.
V.{rrffias oliDe:eJeslra cepbl no $oprraaru, orr4 BHatreur4fl rcoHrlenTpaqxu Moryr 6urr r nlnue. fIpN
glccnJlyaralJol a-:l6lrlrrosrtx uecropoxcgenNfi cepa B ocHoBHoM HaKarrJrlrnaercs (v.nu 6yger
HaIcaIL'IIltsa'n5Cff I B rrpol,rbrrrrJreHHblx oTxoAax.

Ooprrr aaxo:rllenlrfi cepbr B ypanonocsrrx am6lrrr,rrax. Ilpoaegeunbre r4ccJreAonanun (32
o6paaua) nogtor':sror .:tocraroalHo yBepeHHo BbIAeJItIrb B Mr4HepaJroo6paayroqeii cucreue Cenepu-
HoBsfioro ueeropo:*.qer{Hff ABe Sopuu cepbr: cy;rr$n4nyrc ra cynt$arHyro. Ilepnan npeoblagaer uo

BCeX Tr,snax nspCIA ,r py&, & B ruopoAax cy6-
cTpara, Blcfirotlafi AoaJrb6urmroBbre rvreracoMa-

Tr4arecKi4e npo&yKTbr (nnmrepoKJrr{Hr/irbr} rrt &ma-

$ropNTbr, $axrnarecnrn frBJiflercff e4rrHe"BeFr-

HorZ. Bropan Sopnna, reHerrdrrecrcn cBfiBaHHaJr c

npoqeccoM anr6urr43artrMfr, oopasyeT ycTorsqr{-

Byro npr4Mecb B ann6HTr{Tax, B ToM r{r4cfie B
pyAHbrx },rx paSHoBr4AHocTffx.

Konru'recreo cyJrb$mfiHort cepbr B r'rcxog*

HbIX nopogax MeHfiercfl or 0,02 Ao 0,32 Yo, ,qs-
crrra"s MaKcr4MyMa B Ar{asT0pr4Tax r{ Ar{a6asax,
npt{ co[ep}I{aHI{r{ SOS Ha ypoBHe cJIeAoB, ,4o

0,01 7o s e4r{r{r4r{Hblx ofipaaqax (ra6n. 1). B aJrb-

lvffmarrponannbrx nopo4ax ra ann6mrr'frax KoH-
rleHrpar{r4ff cyJrb*m,qHofr cepbr (rlacrKaMm} tso3-

pacraer Ao 0,S1*0,82 To, r{apfifiy e Hefi nofiBrrfi-
ercs AcBOnbHCI ycrofir{HBatr npr{Mecb son {no
0,Sg Voi.

Ma cyJrb$rdssn npeo6Jre6els$Il{M, qacts

eAi4HCTBeHHbrtri? Mp{Hepe.noM trFJtf;ercs KpIdcraiI"

JrmqecKT,tfi nr4pr4T B FpfI{e BKpailJIeHHofTm pas*
HbIX pABMePOB, ffiieB& kx rupOlg{ruJIKOB.

0'1
0/s

0,s5

P uc. 2, lhfecn'eopffitielrut e Ceaepuwoscl'l;r,s" Csnorynae-
,fi,e?Lue pff !1fl bna,o??lo6 orlpe0eJw?{un, rcpbL xw.fr&u1.{",ec1'{t0?c tt1t4,#J[wl&

8 pe3|LbL# .:.o;fup'Om'lopusJ. [Io eepmu1j{'*ttte - codgpwe|r{w€ fepe$
o6u4ert, onpelli'erv,oe I pafircer fio&?to?a c,u^&ult.&??tftoao

&i+*ouaz. no@ i,{ py0 (tw6oparnopua, trO}f, }Itc*qmure Bo6ar,},

no ?oplJf,o'Hmc-;q,u cu3rywa?wE carvtewp1f,,;o{{ cepbt, {cgnu-
$u}uo& u cV,n@mrr"oil" fupn) na dnwwuttw aa6*p*rnapu,w
W(NIP ur*. H.fi. Ce.nqeueu?co IiAH Vxpauwwt

lSSf* 2079-g5SX" t?ouryxora rfi exonoriqma reoximifi" AS'6S. Ngt{tS}" ?ffi



#omasm l&,4"* S,emux$E $#"H"

Ta6aut4a 2. Feoxnunqecraff xapanTeplrcrnrca nupr[ToB Ceeepuxoecroro Mecropotrcgenl,rn

Flonrep i Honaep 06- Co Pb '; Zn

ru/ru I pustl* CcgepxanI{e. r r
Bmfiopxa 3" firua$rop?IponaF{Hble fiopoAbl, Auaqrop}{rbl

d''nengree

Ilplrme'raxue: rcour{esrparryrfl DneMeHTon n uono$panlg4sx ntrpura onp€AeJrexa lra aroulio-a6cop6-

rlnoHnog cuerrpofrorouerpe AA-8500 {C.8. Ityaenno) c otr"noxenr{eM pe3y.IlbraroB or Aarrrrbrx saBoAcrcux

crarrgaproB Ha nrrltrdroBoft ocnone He 6oree x.5 7a Houepa nuGopor coorBercrBylor HoMeBaM r ta6* 1.

28C 95

750 i 5C

140 rUO | 0.5

296.b i 8,2338.3 i 133.5

Bm6opra 4. Alr6nrusupoBanrrbre nopoAbr, anr6ur-uurpontltHoBbte Meracol'{srnTbl

230 3i0
0,53 ! 155

1 3000 :50

60 I 310

1000 i,0 i8

230 i -4,5
1q{^} i 570L€V

Bu6opKa 5. Ann6urxdrbl 6eapylHsle

+I,2; +9,7

60 \ *2*,3; -1E,7

llCI | 220

1851) 160

840 irE i 40

506.9 16.5 i 127 ,3

tsudopKa 6. Axr6url4rbl crla6opyAHble

1800 ; icf\0 i 330

V7A r 8i0
350 | 467

350 i 100

200 . 88

CpegHee

Bu6opn&7 " Anr6nrprrbl py[Hble

1300 f 900

749 i 5i0 i 44,2Cpegmee

{
I
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Cepa e llpotrc DG,tr t?aHoBrs Hecropo)dAexnfi anr6ururoeofi Qoprvlaqxn (KnpooorpaAcKhfi uera6nox)

feox;ryrqetg-t railaJseDtlcrrlica ex) (no 36 Mono$panriuann) nprneAena B ra6n.2, rra noropofi
cJIeAyeT. *c FeCgF::.Ie.Iagte sJeMeHTOn-npumeeeft B nl,{ptrTe MecmporrcAeHr,rfl, B ct4Jry psAa
Sarropos. ryifuE ct@lerepno.

flp'e:rae wlo. +sr3.:!e!aier BHilMaHfie noBbrrrreHHaff BoJroroHocHocrb nupura gra$roprron,
I4HorAa c.:a6o arfw,sanHbrx. Soaoro (go 2,2 r/r) rcoppensrlr4ouuo cBffBaHo c Ni ra Co (r4,r_x1i =
= *0,48: r-r-,€i = -i[l- 'Jt rc-*s, = *0,65), qaerl4qHo c Ag (ao 5 rlr), rrro Morrcer cBr4AereJrbcrBoBarb
o rcHerlr=€{rc* gdagngrt neper[4creHHbrx oJreMeHToB B nrrpr,{Te, c Bo3Mo}rcHori nocue4yrclqeft ux
perenepa::oeil Ee mr-tr,qeno npucyrgrBl,{e B cgcraBe ntlpi'ra (oco6enno 4raa$ropraroo) ronrrx
nrurcqepat mry..TrF" odorauleHnlrx Ni ra Co, B rracrHocrr4, nr4pporrdHa, xaparcrepHoro AJrfi
tIcxoAHI*-r ia_Eq!" 1 :aurie ca*ropo4nofi $oprvru Au. CarraopoAHoe BoJroro (Au 80,8-93,7; Ag 7,0-
lg,3T() B ac*ffii::na e s{p}trroM, B qacrHoerr4, o6napyxceuo HaMil Ha coceAHenn (Ceaepo-Kononnsnc-
xou) J'.ra*na .Ip4met:.cr (plre. 3) ycranonnena 

"anfice 
BaBr4cr4Mocrb MerfiAy coAepticaur,teu Au n

tlaorolrnbu sffitm S a rctpnre, AeMoncrptlpyrcqaff orrrerrilB)Eo regAeHqr4ro [per{MyrrlecrBegHoro
HaHoIL'Ie:tLE a3IEEa ruqexfio e 4ra$tOpilrosol! reHepaqfiu nuptlTa c Cepofi, rrrrercqefi lraoronHHrz
cocraB. 6.::ryr'rryt r crrcrai!!'cepbr rpor4JruroeorZ Saau MereopraToB [6]. Ananuaupyn rpaSrn, orMeruM
Tal{,Ite ggirn-r-*,'rnE- 3o loeraro.rHo ycroftutlBoe noBbIIueHI4e SoJloroHoeHocrr{ [r{pI4ToB B cocTaBe
ypaHoBbrx pfr' FSE-.-i:r a-r6ururon).

,[p1.:a"4 _:?-w &rexe]rroB, Zn (go AJ 7o), Cu (,qo 0,07 Vo) r ocoOenuo Pb (no l,BVo\ u Ag (ao
60 r/r). rrae"ucu{il}-" coorBercrByer Mr4npoBnrroareHr4flM B nr{pr4re Ag-co4epil@qero raJreHr4ra,
c$aneplra il rr r*m:Eiqpllra npel4MylrlecrBeHuo n 4ua$rop[Tax, B ToM qr4cre ana6uruanpoBanHbrx,
u 6espyJ:=t a.;nrfusrl:s-x. C oruun txe ropoAaMr{ cBsBaH nanagNfico4epxaquft rtupur (e or4enturrx
o6paaiiax 5i i rii : : V. s ra6r. 2 He norcaaau). Hama.rrre Bcex reperrr4creHHux cynn$r,rAoB B

lOpOAax ;{ pyJar I€f,:gpOEiAeHI{fi IIOATBepnCAeHo rvruneparpa$ilqecntlMn ,{CCJreAOBaHutrvr:r,.

., K rper:ee trt-i:e mHoctt?cfl paAr4oreHHaa 4o6anna Pb e nupNTe ypaHoBbrx pyg. Aua.nrru-
qecnu )?a-: 3 mptrPDaifl]l!ffx nr{pnToB He onpeAe Jrflnt4, Ho Harurl rlccJreAoBarrrfl c EoMorqtro rpenonoft
r-pas{olpa,ryrm f,Ereseparr.rr rroBbrrneHHyro ypaHoHocHocrb (r cop6qlronnori Sopue) nnpuron n
alr6nrrrrax CeseprmoBcliom r Baryruucrcoro Mecropont4enufi. floxaaarenrHbrM c roqrrr BpeHilff
rlpucJrrerse{.r B t&3*n( reHepaqrffx nr4prrra paoHoro cBi4Hqa craJro cpaBHeHile obpaaqon 72 u ?-l
araf,rumiryo,Ere-atfo lta$ropNra {U 10 r/r) u py4noro atr6nrura (U 47Sb r/r). Ito.uyqecrBo
paAI4onercl'sf;c ss.E::a iriiPb) e odpaaqax cocraBJrfler 2B,B n83,7 Vo, upr o6u1eft KoHrlenTpaqrau Pb n
nI4pI{Te i.3 ic }.13 % coornetcrBeuHo. B nepnona obpaaqe cBrrHerl ceaaaHritrrZ c BrcrrotreHr{flMr4

raJIeHr{Ta 1lrj.m*D8ueHo MHHeparpasu.reclclrrur na6nrcgeHuanar), oTHocrrrcff rc HopMaJrbHoMy, Bo

BTOpOU - r pa5@c"e;*ouY Tr4naM.

C,v;:upa'::raa Qopua cepbr npeAcraBJreHa 6apurorrn. IIo AaHHbrM aHaJrrdsa nnoHoSpaxqnft
MI4KpoIc'ri4!3E a a-n6ry'ra (ra6.n. 3) paccuuran noe$$uqneHr Koppeilfl\vfi MerrcAy SO3 n Ba, norcaaaa-
ruilft eblcorsd 'r?o8€Eb noJroxcrrTeJrrHOft Csggr (r = *0,74; Kpr4Tr4qec$oe gHaareHlre r IIpfi n = 13 n
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@onxmm m.4., &ennmx&g m,H. s,

q = 0,05 cocraBJlfier +0,55 [2]), qro roBopffT o [pr4cyrcrB]u4 B cocraBe noJreBbrx ruilaroB Tounr4x
nxlrcqenrft tIMeHHo 6apma. Ilpxuecr ororo MrrHepana obnapylneua 14 B xoAe na6opampnoro Bbr,4e-

JIeHi4fl Ivrono$panqviri nvpvna e amOr{rilrax. Kan r4sBecrno, xapanrepHolZ usouop$uofi npuueclrc r
6apurax cJlytfitlr crpoitqxfi, BosMoncHo obpaeonauue rBepAoro pacrBopa Oaplm-qeaecrnn. B Harrreu
cJlf{ae (npra 4oeonbno Bblco$oft nonqeurpaquu Sr) HeJibarr rrcnJrror{rtTb ranofi [pr4Mecr4 Bffrorb ,qo

$opnr:npoaanlrx bapnoqenecrr{Ha, xors Berrquua noo$$xrlr4eHra rcoppe.nrrlrr4 MerftAy SO3 r Sr
(+0,21) cnopee ynaablBaer rra upr{HaAJIeFCnocrr Sr HetrocpeAcrBeHHo n noJreBor[fiarosoft
cocraBJlslolqelt. Han6onee Bbrco$aa KonrleHTparlr{fi gJreMeHTa yeraHoBJreHa B oJri4ror&rraeax. Pacqer
rcoa$$uqueHra lcoppeJrflrlr4rr napbr SO: - CaO (-0,02) 4ennoucrpupyer orcyrcrBrre cBflBrr MelrcAy

ort M',a IcoMnoHeHTaMt{, T. e. Sarcrrvecfir{ orc)rrcrBr4e B nepBr4r{Hbrx nopoAax r4 pyAax nanaqrenofi
$oprtarr cynl$aron. C y'reronn BecbMa xapa$repHori upunnecl,r 6apra B u{eiroqHbix [oJreBbrx [rnarax,
rAe oH o6uqno uoorvrop$no BaMerrlaer xanuft (narpxfi), $opmrpoeauue 6aprra B cBaar4 c Mr4npoKnr4-

HoM ,{ anu6utotrt, Bepogrno, oGyenoeneuo rroBbrrneur{eM orcr4cJlr4TeJlbHoro noreHrlr4aJra B xoAe ttleroq-
Horo ypanoBopyAsoro npoqeeca 14 coorBercrBeHHo oxr{cJreHr4eM rracrrl cy.nr$n,qHofi ceprr Ao cyJrb-

SarnolZ c nocJleAyloullrM coeAuHeHr4eM SOg n Ba. Cne4onareJrbno, $opurpoaawre Sapura no orHo-
lIreHI/tK, IC I4CXOAHbIM UOJreBbrM rrrnaTaM BTOpr4rrHO r4 npr{Cyqe rrMeHHo HaTprreBoMy MeTacoMaToSy.

Onouoqua cephl B rrpoqecce Sopmuponanr,rs ypaHorrocnhrx aur6r,nuron. I,Irrepecno orMerrrb
coBnaAeHlae cna.rnoo6paaHoro yBeJrr{treHr4ff eoAeprrcaHran SO3 {no 0,2 Va), u cooreercrBeuHo bapramnofi
cocraBJlffIoulefi, n cocraBe peJrrdn"oBoro Mr4KpoKJrr4Ha s ant6urttal4poBaHHoM Mr,rKpoKJrr4Hr4Te c ranr,ru
,rce peaIcI4M I4BororIHbIM o6rerqenueM cepbr tnlpura (63aS xo -15,87oo) B aHaJorr{qsrix alrOuruayt-
poBaHHbIx nopoAax. O6a reoxrurdtrecnr4x rrapaMerpa Mr,rHepaJroo6paayrouleii clrcreMbi HecoMHeHHo

cBffBaHbI c oIcI4cJII4TeJIbHbrMr4 ycJroBr{JrMn upouecca a.urOrrlraaqww. flpu aroM BarcHo noArrepxHyrb,
qro rerIAeHIII,rff K cMerrleunro coorHorueHr4fl ugoronon cy.nrSu4nofr ceprr B flonbay Jrer$oro r{Bomfia
(32S) ,qns ypaHoBblx MecropolrcAesuil atrclururoeofi $opuaqur Hocrdr o6rqrafi xapaxrep, xorff r4 [po-
ffBJIffercff fio-paanoMy (ra6n. 4), u o6racHflercs MHoronparHbrM rrepeorJro]rceHneM r,rcxoAnoro nr4pnra
n o6cranoere noBblluenua Syrurunnocrrr Kr,IcJropo,qa ulerotrHbrx MeracoMarlrErecxr{x pacrnopon [3, 4].

Cy4a uo nplrBeAeHHbIM AaHHbrM orHocr4Terbno Soprvr cepbr, rMeHHo B Taxr,rx ycJroBr4flx, T. e.

npld f{acrilu oI$4cJIIaTeJrbHbrx pacrBopon, npoilexoAr4Jro ee r{BoronHoe SparurroHr4poBaHrre Me}rcAy
cynr$arou Ba (r,r oruactu Sr) c o6oralqeurreM ero rflEceJrbrM rraoronoM 3aS N cy;:r{rvqawu (nnpurorra)

e orHocI,ITeJIbHbIM HaKorureHr.reM B HI4x JlerKoro n3orona 32S.

Ta6nu4a 3. Cogepxanne SO3, Ba, Sr u CaO B noJrenbrx rurrarax Cenepuuoecftoro MecroporrcAenr[fl

Honaep

ru/n

Horuep

o6parqa
Horvrep

Bbr6opKH
ftropoga Sos, % Ba, rlr Sr, rir CaO, o/o

Mruxp0KJrHn

I 16 4 Anr6prr-Mu4pox;ruuoBafl nopoga 0,03 630 253,3 0,65
z 67 2 MnrpoKJIr{Hr.rr 0,03 2500 279,9 4,52
3 84 4

'b fi ua$ropr{r MxdIqpoKnHHHra 0,02 320 3 19,9 a,?,6

4 22A 2-3 fi na$ropnpoBannbrit MHKpoKJrr{Hr4r 0,07 630 296,7 0,19

5 226 4 Anr6mu3r,rpoBanlrbrfi MHr{poKJrHrrHT a,2 32AA 255,5 0,96

6 258 2-3 fi na$ ropup o B aH n6I ft Mmrqp o KJrr{ rrr4r 0,02 20a 66,7 0,37
7 266 2-3 fiua$ropuponanr{arfi i!{I,{KpoKJrr{}rHr O,CI3 tz0 32,6 0,17

Ann6xar
fI t2 5 Axrdurur Gerpygnbrfi 0,07 1200 10i,3 0,95
2 6L 5 A.un6wrwr fierpygnbrfr s,03 r20 94,9 0,9
.1 122 5 A.iss6wrwr denpyguwft 0,0? 400 151,4 L,57
A

a$ i31 7 A-irn6wrr{r pygnbrft fi,s4 200 tr 55,4 2,36
I 2fi7 5 Asn$prunr 6eepygmbrffi il,s3 i2B 186,? tr,97

6 27{J 6 Ann6 wrr{r CIira6opygrunlffi 0,s5 25g 124,4 1,25

[Hpmnu*Er&srpse, Co4ep]*€axf,see $** \$, Cm&

rgp Bfi ffi JHpsffi{ eFEH{ 0 E(s.rE x{ Ege s T* e H}gbrpE €xx e $? p& JgbErbsBEe

ts FfirsH*psJf,&K srEffegeJreHs

$r * sse yf;r&Hsnme .&P@-6,

xlrrvrHrrecKpf,sr Me"sAsM, sa &

Homep Bbr6opmrs filvx. m rn6m, 3.
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Cepa e npo,+e':{€ ;s:,'rilr!*Jr* ypaF'oBbc{ },{ecropoxgeHilfi arb6rdThToBofi SopMaql|rd {KupoBorpaACxrai Meraonor}

-i! -"':i. " ,.1 -: I :- . :--ai: r. He OrpaHI,{qr{BAerCg yICaBaHHbIM [epepaCnpeAeJI]ITeJIbHbIM MeXa-
HIlSr{(-]}i ii:'-v,, : : j=\'.): -'- 'jT-\Ier{eHO nOgBJIeHI4e B MI4HepaJIoO6paByIOqefi cXcTeMe IIupIdTOB c
cepoit. i:;::.:''": -"', .,'.,::-':::tlr. cocraBy i{ Mereop},rrHoMy cranAapry, T. e. npeAnoJroxtrcreJrbHo rJry-
6ltHncr,- -: -;r::,: r?"-:r-,:.'-. lir:;le ni,Ipl,rrbl, KaK orMerlaJlocb BbIIxe, ycraHoBJIeHbI B yqacrKax AI4aSro-
pe3a. c3s:;-:-,:, : : : : :.:!l;: ::l;Ia"ri'6urI4ToBbIX xpymclrx AeSOpMarIr4ft {narannaaa, MrrJroHrrTritr,ali,lfi ),
a rai{:.ita ! i'. -:-:c)- '::"i.::;:T:x. c.;Io}fteHHbIX [poAyItrI4BHbIMI4 MI4HepaJIbHbIMI4 accoqldarl4gMj4, To]rce
c Ilp0r5.:-:j::r,1 j- :l ,. 1,-.::e .:oitairbHbrM) npe,4pyAr{brx xpyrrKr4x 4esopuaqulz.

3 -'=-. r,t .1! -r'-1.1 ::trbl B npoi{ecce SopnnupoaaHvl aDrblmrt{ToBbrx MecToporrcAenrrZ, no
Halrlll'l :i,:i-"li!-l: r-.:.:){ :;: 5ri":a OAHoaKTHOft IA, B SaF;I/lcr{MOcTX OT TenToHO-MeTacOMaTtrqec$orZ

anTtIE;i::-";:i: 1i,.,;r ::t - :;i,:3 CJeJyfO[{I4M O6paAOfU.

Cr:; ;,:". :-::-::- :.:,1: Ii3'ynieHHbIX o6teKrog yKJraAblBaercg B o6u4vilr I4BoTonHbIJZ At{ana3oH
aHarie:;1;1 : -S :: -- i :" -:,1.3 !oo, afyenanneHHbllZ npruaAJrelrcgocrbro DAyrcra K eAr4HoMy crpaTr4-
rpa&rl-{i::::},{i; 1r:r::::'::-^u1-;i i:r{?oJroro-reoxl/iMl4rlecKoMy ypoBnn, a ffMeHHo K ropl4gouTy cyrqecr-
BeHHC i;1-"1r11-:1;.:,1':,:::L ii-iei.rcoe c cyJrbSr4AHolZ r rap6oHarnofi cocraB,'rffrorqvwu B cocraBe r{Hry-
JIo-IrH:-,'".:-".1 .;it :=:,,:";1 :::{:iero nporepo3off (veveaeercnaa cnnra) [7]. TlcxoaHlre cy.nr$rAbr IIpeA-
CTaB:::t :l:31::::l:-i1.'l:ili ;rilpr{ToM (uenrurrCOal4ToM) I{ nuppOTr{HOwI (xaltrCOnupp0TtlHou), rCOrO-

puil I :;--,1 ;: :,::"::':;.;+:€HiI8 COnpOBolICAaeTCfl ]/r:f,&t'tP,:j/rp'yaJl'13aql{eft rrr4ppoTl{Ha tr xaJIbKonI,tpI4Ta
(nnor:: I IIrrrr:r:', -!:-:epura). IlpusuanoB cyilIecrBeHHoro Bnrvtfi:nufl, npoqeccoB rpaur4Tr4aarlru r,r

CI,lHiE;:;:1r1.:,'-', .,:.:.r- r::TaCoMaToBa Ha l43oTonHoe $panqraOnrpoBaHtre Cepbr He ycTaHOBJieHO,

Xorf;. r:r',;:'i ri{.:i1:' ::'Bopl{Tb o HeKoropofi ee rouore'i.m}a\r4u (cyl*eruru Ar4ana3oHa) npil HeaHa-
r{I4Te.=::w .'i,-r:"-:--:i;l ::,e.JH]{x enaqenulZ Ha +oHe uenOrOpoli flepe$pldcTaJIJ:f|iIAAL\\IIA u vr:f.$vrlnn.ya-
Jrrrsa':;.,. .:..' rr: - '.:::i;:]oe [B]. Oro npe,qlloJloxceul4e, orHocJ{ilIeeca K o6rqefi rengenqru [11],
no.qrEi:r::::-rr-.; ::-L:::-\rrr ra6n.4 (6345 cyJrbSr4AOB sAyrcra or -0,4 4o *11,7 Voo), c JrqeroM Jror{a-
nvseL)'',". ,ri.-r:-:-::- l:€cr0po,ftAe:f.ufi aas6I{TI4ToB npeI4MyrqeCTBeHHO B reTeporeHHbrx ToJrrqax
rpalit::--!r,.:'!{::,:,::.t cocraBa c noAqI4HeHHbIM paBBI4TueM rHeIAcoB, T.e. rcnbrraBrrrl4x
8Ha'i;::: -: -:i -:ll :51r1?fUOp$nanf.

- t --..-.-:":,:.51:.". :,::,:::it KaraKJIaB c IIrI4poKI{M pa3Bl4Tr4ervr graSropeaa (perpeccnBHoro MeraMop-
&ltsrr" - " It,.3i'i:l-:.rr.r. Bo-IlepBbrx, orr{erJll4Bblru 4arlxefturi4M r{epaBHoMepHbIM nepepacnpeAeJre-
rII4e\: ;i -'r-. ':5r;. : '' :: i,;::oe c ux ttB[vrBvrAyaJrr4Saq},refi u, coorBercrBeHHo, yHacJreAoBaHr'reM Ir30ToII-
Horo :,::::.i :.'.::i""a;" B HIlx cepbl, Bo-BTopbrx, [ogBJreHueM reHepaqur4 nr4pr{"a c coorHorrreHr4eM
I43o:r::-: "::t 1.:t:i;;:rtftMereopI4THoMycraHAapry.Crc/{a,BlracrHocrv,npunap.Jre?rfl4rBoJloroHoc-
Hbu'I :;r;:T il,r:::;ti,!i'}{-{u(2,2r/r)orseuaerBHaqeHr4}o6345=+0,B7oo(o6p. 198),npro6ulelcl:mana-
soHe -. -- . :, -i r rc. Bueo4 o r.ny6uunoM ucrollrllane qacrr4 cepbr, BxoAflrletz B cocraB gra$ro-
pr{roE{,: -i'r:;1Tl= a laR}rte SoJroTa corfiacyercfl c HaxoAKoru Ha ceBepr4HotscrcoM MecropotnAe:flnm B

T:'i.,.^- -.: i llroronnuir cocran cepbr rruprros arrrdunrrroghrx MecropornAenrfi (63aS, %o)

Me cropolm.Eenr{.s yp ama

r,- t,,. *:, - ;r*ep;{HoBcKoe I Mm.rypuucleoe I t0prencKoe I Bary+tmcnoe

fggli: ;- ,,,r-'r -'r1;,1-.'

Tl{Tb,i. lT':i"i rr*:.

+6,5 i3)
+2,I" . "+1 1,3

+4,3 (22)

-0,4...+9,8

+5,3 i25)
-0,1 ...+ I 1,7

I;r*:r.,trtr.* *i.i (12)
BaHI15' i :"-"it. l":n --.'-, ".,-7 13

+3,* {3)
CI" ..+5,1

+2,0 (3)

-S,5. . .+3,8

+2,5 (g)

s...+?r9

"{r:,: {*',,'-in -j.t {16)
6'e:r: :':-!.: -:5.9...+9,7

-3,2 {2)
*4r0 ,,.-2r3

1J (1e)
*17,0 . . .+2,!

*1 ,1 { 10i
*7,2" ".+6,7

*?,2 {S}
---l 1,2. " .*3, tr

*i?,8 i7)
*1S,7 . " "*9,8
"-isj {2}

+s,2 {2}
*'l q r*"1 fi

^t!'roc'ig/

-4,6 r\1)
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gr'ra$topmax aonbr Knponorpa4crcoro paaJroiua reHepaqrr{ KaJrbrlxra c i/r.;repo,qoM r,r nrlcJropoAoM,
roMotellr,rsrrpoBanubrMu B paMrax aHa.renr{ri gtre = -7,6... -7,a Tao;6rao = *11.0...*i4,7 /oa.

Il{e"no'Ixofi (narpzeeo-rap6onarnrrfi) MeracoMaros, roroprifi nprBer x SoprraupoBagnro
anrdffrrros' nocJlyficttJl npl,txl,txoft gJIg tIHTeHcr4BHoro $parcquourapoBaHufl HsoronoB cepbr c noffBJre-
HUeDI' HapflAy c cynr$N4aMll, Tarxte cym$aurofi ee $opnrsr B BHre 6apNra. Peanoe (crcavrco-
o6paeuoe) yBerl4rreur{e coAep}caHr4e B cocraBe cepbr rrrdpr4Ta r4aoroila 3:S npcaarnocb Ha Bcex
MecropotrcAeHl4flx, xorfl t4 s paanoli crerreHr4, upnqeM orpr4r{areJrbHbre gxcrpeMa,ibHbre sHa'{eHrR EsaS
nprcyulr4 rca* alr6url4sxpoBaHublM paanocrsu ropoA (go -15,8 /ao) n analt{rrrraM 6eepy4rilraa (go -
2A37oo), ?alc I4 aal6mnralvt pyAHbIM (4o -19,1 /oo).Ouenwgua, oror ripouecc. r o6rqeu, He aaBr4crlr
or ypafioHocHocrl4 anlbtflilros, oH rlprcyu1 I4MeHHo anr6urNsaqur. Eaprr B Ko"ru4r{ecrre, ueo6xo4u-
MoM AJIff t{3orofiHoro aHaJIrBa cepbr, Bbr,qeJrrdrb He yAaJrocb, cyAfl no JilreparyoHbrM 4anrslu [11],
o6H.rHo on o6orauleH TffffieJrbrM u3oronou 3aS.

Vpanonaa MuHepaJII{BaII}IE HaJlo}rcena Ha anrdurrrrr r coflpoBo:{r.qaerc"q [epeorJloSrceHgbrM
MeJIKoKpI4crafirtIqecKI,Irr,I a.nr6lronn il Mr4uepaJraur Fe, [pilrreM B cocraBe i]po{l'KrxeHofi accoquaqur
ycraHoBJIeHbI lraparenerlaqec$r cocyulecrByroque nrlpt4T co BHat{eHr,rslsr d;qS. 5::,anfiNn rc Me?eo-
pI4rHoMy craHAap"y (-1,1...+3,3 Voo) v aHneptlr c roMorenHbrM yr!'repo.g,oM 11 xl.rc.nopo4onn (613C
-7,9...-6,5 Voo, 6rBQ +8,1...+12,6 7oo). T.e. e py4nofi cr4creMe, $arc 14 B c.l)-qae rua$ropeea, cyAff no
I{3oro[HbIM AaHfibIM, BoBMo]IcHo )rqacu4e roMoreHr{ardpoBaHHbrx rly-6trnnrx Snrol,r4oa. BaxcHo
orMerurb' rlro npI4MI4rr{BHyIo (npamr.iecnN He Spanql,roHupoeairul'ro} cepy (-3,7...+2,n /oo)
co,qeplrcar ra$rfi e nr{purbr 4alZrcoaux 4ra6aaor.

IINprr uoctana6uurroBblx ,rcr4Jrorc n )rcrtJrbHbrx BoH coAeplr*m o6.'rer.rennyp cepy (-20,g...
- 4,6 VaoJ, yHacJreAoBaHHyro or nrapr4Ta a.nr6lrruros.

IrlsotonHo-reoxtlMI4rrec$oe cpaBrrenfie pagHbrx o6rercroa AeMoHcrprlpver r{x HecoMHeHHoe
cxo.qcrBo, o6ycnonneHHoe [poflBJIeHI4eM onr4caHHbrx Bbrrue reu4enqnl:r nplr or{eBr{AHbix pa3rr4trrffx.
Tarc, cyga rro I{3oro[HbIM AaHHbIM ra6n. 4, B cocraBe pyAubrx a.nr6mnroa lOpreecxoro n Muv;prn-
clcoro Mecropoxc4enufi orcyrcrBylor (ne o6Hapy*ceHrr) rrr4prdrbr c "rJly6rrnxoli" cepofi, rorAa KaK Ha
BaryruuctcoM MecropoilcAeHr,rr4 B nepr{oA $oprr,rnponanr,rn upoAynrr4BHbrx accounarluli (co6craeuno
py4) uuuepaloo6paayloilIaff cilcreMa 6rua ornpurolZ na uy6rny. To;nro Ha 3ro:w odrenre sa6nrc-
Aaercfi roMoreHfiSaul4fi l4SoronHblx cgorHoruenrfi cepbr onoJio rpor4Jrj4ToBoro craHAapra (-1,b...*1,9;
cpeAHee *A,2 Voo) B py4ax Cenepunonclcoro Mecroponc4eHr,rfl [poflBJieHbr rTJ{pxrbr c ceporZ KaK ygac-
ne4onannoft or I{cxoAHbIx nopoA, TaK Id [prrBsecennofi c uy6uuu ro a]cr]rB]to]rpoBaBrxr.{Mcn pagpbrB-
HbIM HapyIUeHl4aM. Ho sgecr, nan I4 Ha loptencnoM I1t Mn.ryplrucnoM Mecropoz(,qeHyrflx, AoMr4gr4pyer
TeHAeHIII{ff ";rHacre,4onaHHoro" I4aoro[Horo o6rer.reHras cepbr npr4 yqacrnr{ 4l}x ee Qoprnr.

fioregenrae cephr B [poqecce rr[eprerresa. Tlcc;re4oBaHr{e rroBeAeHfiff cepbr B Kope BbrBerpu-
BaHI4.fi (aonax onrcnenun), ilo cyrl4, cBoAurcfl K paccMorpesrrc oco6ennocteli noBeAeHr4s B orr4x
ycJroBr{Jrx cynrsr4on (nupura), a ranr*e cynr$ara (6apura), np}rcyrcrByroulero, B ocHoBHoM, B
COCTABE IOJIEBbIX IUIIATOB.

9ro rcacaerca 6apura, to oH ocso6olnqaercs ,{B pagJrarapqrdxcff rro.rreBbrx runaroB, Ho BareM
Morrcer xoporrro coxpausrbcs B sone orcr4cJreHrra a;rr6milros, T. &, corJracHo ILM. Tarapr,rHoBy 14 Ap.
(19?5), ilpalcrl4qec$I{ HepacrBopr{M B noge, c.na6srx KrrcJrorax rd opraHur{ecnxx coe44HeHr4ffx. Cftaaan-
Hoe noATBeplrdAaercff, B qacrHocrrd, HaxoAIcaMtI B Heoren-rrerBeprtlqHbrx BoHax orncJreHrrff Mu"ryprn-
cxoro r4 HosononcrauTr,ruoBcrcoro Mecropoxcgeuufi pa4ro6apnra [B].

Pont cyur$IdAoB, npelrAe Bcero ru{pr4Ta, B BoHe ril[epreHega ofipeAejrsercfl onr,rcJrrarearnofi
uu6o soccranoBureJlbrofi o6ctanosnoft nocnelnefi. B MecropolnAeHlrflx ypaHa am6urmogofi $opua-
II}II4 npoflBJIeHbI Ta t{ Apyraff. Heuocpe4ctBenHo B rmpe BbrBerpr4BaHr4a cMeHa yclowui onpeAeJrflerefi
ypoBHeM rpyHroBblx Bo,q 14 ero I4gMeHeHr4eM. Bancrieftruee BHaqeHr{e n SopurpoBa*ytu onr,rcJrr4TeJrbno-
BoccraHoEI,[TeJIbHbIx 6aprepon, npoMe roro, r{Melor nepe$pbrBaroqxe nopy BbrBe"pr,rBaHnff necqano-
HItlHI4crbIe orJlolKeHtlfl 6yrarccrcofi cBlrrbr epeAHero oorlena c o6lr.nlreu yrae$rqupoBarrHbrx
pacrllTeJlbHblx ocraTKor (rnn ltx orcyrcrBr{e, cBffBaHHoe c npoqeccaMrl spoarN) [3].

B orcucurreJlbnblx ycJloBldsx (so4no-noa4yrunoe ordxcJrenue) nupur (FeS2) rrepexogr B sarcr4c-
uanl cynu$ar sIcerlesa c napaJlJleJrlnuu o6paooBanr4eM cno6o4nofi ceplroli Kr4cJrorbr (FeSOa + H2SOa).
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cepa r nFnE lr|rEill ypaHoBbrx Mecropo)f,Aernf, anr6nruroao* Qopuaqrr (KrpoeorpagcKlri uera6nox)

3areu.TqF.m'mff3cjlcTeMeceo6o4lroro}cI4cJIopoAa'o6pasyioreano*uffi
cymtiia: F:ap,E ,,re-rSclr3),{ rpyAHo pacrBoprrMan ero rr{Apoonucr (Fe(OH)s+H2O)..{eru4paraqra
IIOCJ'Ie'B"Ei atrmnwr: :< SOprvrupoBa'tlro JITMOT{r,rra r Jrr. u4.qporeMarr4TA, r,r'orAa reMarr{Ta.oopaal*:mpro t"Fw Elstc-fe'r'Il4 nt4p"Ta cep*as rcr'cJrora Moficer pean,poBarb c [r4ppo"r4Hor'r,c$a':epreu. qffiry-e;::rv ,.r Hercoroprrilin gpyrnnw cytrr$u4auu, rrro ycr.flruBaer Kr4cJrorHocrb ,{cynr@:wo& -'P'qEp tro.f,aeMHblx (py4nu,rnrx) so4. B ."rry p*r"olz pacrnoprMocrr4 n no4rcucneuHorzBoAe cl-"E{Nl3@f m"Llos oHI4 B soHe rl4rlepreHeaa l4oryr reoxr,rMr4qecnrr pasAeJrffmca. Hanpr4Mep,III,HK B ':y:m'ryrn* tr@]le xopo''o pacrBopl4M B BoAe 14 Molr€r BbrHocr4rbc"fl Ba rpeAeJrbr Mecroporic-
AeHIIF' Ti:[-s[ raiE rye+ar cBxHIIa ocraercs Ha Mecre or{rrcJleut{Jt o $opue aHHreBr{Ta, BaMerrlarcqero
raJleHirr' rl=our@e"fr*s;ie fiepBl'{tlHbrx cynrsrgoe c cepnoft rrc.norofi Tar$fie conpoBotrcAaerca o6paao-BaH'lex oe?mrW'rE- nmopruZ Jlerrco pacrBopffercff B BoAe,'r ffBJrfiercfl crdJrbgbrrir BoccraHoBr,rreJreMcuocodeetr M[J€sE'{r a 6naronprfirnblx ycJroBr{sx Bropwrr{brx cyntslr4or [10, 1l].

'r*a;mre i!'ic'IegoBaH,te BerllecrBeunoro cocraBa py4 anrbrrrro"oo *ecropox4exralz,
BKJIIosas 3mi lmecie:e3a' IroA"Bepfi{,qaeT npl4BeAeHrlyrc BbIIue KracctrrecKyro cxeMy ogrrcJreH}r.ff -BoccrarlrB-rmtrE ey-solr:on [3, b].

l'i;' l'r'a;n;nr ]l-i lftrneeeolz [3, 7f, onucnureJrbHo-BoccraHoBr4TeJrbubre ycJroBr,rff rrrflepreH'orovtl'lnepa-l:cfpeerea=m xa oo'rerrax HeoAHoKparHo MenffJrrrcb. flpoSnnr *opu, uor""rpunaHua, Sop-MilpoBatsr?Ehgq Jxr'1 
='-IeoreHoBbIX Ornoxenuft, FJvrAuMo) n:Meil TWnI/,rrHo oKl4cJll4rentnrrfi xapaKTep.Ilepexpu:rae fii'bi 3b'lBerpxBa'I4ff 6yvancnrur repprreHHo-yrJrr4crbrMr4 orJrolr{eHr4rrMr,r cpeA'erogoIIeHa c:':c't''m:zu-:o cMeHe [paKTI4rIec$tI Ha BceM upo$une nopbr orcrrcJrmemnofi oocranosrcr4 Ha

lit^?ili-T5*' e rrdpaaonaHreM HaJIo?I(eHHbIx (onrreueruvecnux) MnuepaJrbuux accoqnaqurz.ucooeHli'J :r'rr:Fa=€==i eepolz yqacrl$4 B IcpoBJIe Kopbl BbrBerpr4Baxraff Ha rpaurrrle c orJrorrcegr4gM'6yrancior-' n-:s€- ;:e Surcupyercff aoHa ,rHreHcueuofi. cy;rr$uguaaquu (rroprrr{Horo cynrergnoror o6orau:e=H seEF -:eDxannofi MoIrIHocrI4 (0-8 m), arro*rra"r*" fiuprrroM rr Map6a3r4rowr (*xa.rrrnonu-prr, c@:egritr' ::-:eHln), c co4eplrcaHl4eM cynauapuolZ cepbr Ao lB Vo.CyarSr4u paaB1Barorcff ,,oyull4cr0rfl- E3-?tl6-:Y. qacrtiqHo vJrrr rroJrHocrbro ero SaMeuIaE. f;ry6xe (HNlrce ypoBHa rpyHTo8brxro4) rrpoE3'les 3li''a crIAepI4TI4saWn e coAepncaHr4errr CO2 0,6-a,8 To,raKnce c Bropr4r{HbrM}r cyJrb-$ugaur =i3rrr" rtapriaanr) v oncilNavlw (uarnerzr, **pr"i nrucrm). B yvacrnax cynrsngnoro o6o-rauleinr'6' i[- :Dfe :!ro. yc"aHoBJIeHbI qaMopoAHbre MeAb, Br{cMyr, SOJTOTO, CBr4HerI 14 yryrepoAr,tcroe
BerrlecTs:

Ifgxe''e=re 6aaltca opoatrrr tt BbIBeAeHI,re BepxHero ypoB'ff Kopbr Bbr'erpr{BaHr'g B so'yI{I{pKy"I"E!tf :E]}?fotsblx BOA npI,IBeJIO rC HaJrorfieHr.tro Ha anr4reHerrqec$r BoccraHOBJreHHbre [oporbr
6onee uoJor'otrl {:ierBeprilrlxoro) onracne:r's. B aorrax nogAHero onrrcJre'r{s rur4porco pa3Brrbr rrrApo-
olcHcnb{ Fe' saro'b .lo rerl4Ta t4 fl4Aporerl{Ta, orMerraK}Tcff HaxoArcr4 cynrsaroe: runca, aHrure3r{Ta(uo ra;rerilrr-l i,t pa..aro6apura.

rloeeleue eepbr B BoAatL I4nSopuaqldff o noBeAeurrr4 cepbr B BoAax paliona ypagoBopyAgbrx
arr6uT]ffos mclrcrByer. Tlcxoga ua o6iqzx coo6paxeH uir [1,13], r'roxuo npeA[oJrorfir,rrb npr4cJncr-
BI4e 9roro ale{eETa e cra6oftIaeJlblx pyAHI4rIHbrx BoAax rcarc n $oprvre cepoBoAopoAa, TaK u cynlsar-
I4OHa' a Tarfnie IroBhIItreHHbIx KOJIr{qecTB MHOI}IX MeTaJIJI0B, B qacTHoeTv.CurZn, U, Ra, Uo, V, Ni,Co, Ag I{ f,P}TI{)t IIo 4aunrru IO.H. ,{euuxoBa 14 H.A. Brxroponolz (lgz8), onpoooeaeru}rx BoAHbre

'lcro{I{IIK}t 
ef,rtelt Kltpoeorpa4a (cerepnaff erenuas BoHa, Mecropo}rcAenns Ceeep""o"r** ,MFrypntcrcai lton Soa- B rex vIJIu uubrn KoruqecrBax npr4c)rucrByer B BoAe lg rcroqau$os Ha 3l(o6u1aa M}{Hepa-'lrBawa 0,8-3,1 r/u). B pafione Ceseprcroacnoro MecroporrcAeHxs (c. rlo4rafiqu) no4a

eaMoxaJrfiBaloruelic.s cKBalIctIHbI c xJIoplIAHo-KaJrbrIr,reBbrM cocraBoM r o6rqefi Mr4HepaJrrrg a1veit !,4r/n co4ep:rorr H'rS (4 mr/n). 34ecr tfie B Hercoropbrx noJroArlax ycranoBJreH fi uol soa- upr
noBbIIIreHHoir odEeli Mt{HepaJll4saquu (4o 2,8-3,1 r/n). Beluuuua pH no4 paftona anl6rsmonrrx
MecropolnAerus? {re i*ce aBropbl) uo4trepxAaer [per4MyulecrBeurro cna6oruciyn 

^n nefirpa6nylo
I4x peaBIIfirc i4.5-?i. B peAKI{x tlcrorlnl,Ircax roxnofi qaerr4 palZona ona cna6orqeJrotrnafi (?,5-g).

Cornacno A5- Tlxrapoaolz [5], a qenrpanrnoli qacrr4 VrcpanHccoro ul]rra, n paftone pacnpocr-
paHeHI4a ypaHoBbD< MecrgporrcAesrli anr6rrmosoft Sopvraqur, TpeuIr4HHbrM uogi* np" oOtq"ri r*
MI4HepaJII43aI\ffi 1-2 r/:i nprcyq cynr$amro-rn4ponap6onaruruZ cocraB. Kponne roro, orMeqaercfi
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HaJItIqi{e rl4Apoa}IoMantailt s cyna$arHo-rrgponap6onarHoM rrdne BoA c MrdeepaJrraaaquefr, go 2,7-3,7
rf n, a:';tasraBlulax "He rorbno opeoJrbl c srrconorl paAr4oanTrdBHocrbro BoA, Ho rarcl*te )rqacrrcr,r c auo-
MaJIbHbIM coAeprlcaul4em cyxr$aroB,,r Hr{anr4M pH, cBflBaHnbre c npoueccaMr{ onr,tcfleHna cyntfrlr4xofi
Ml4HepaJltlsa\urr... (a ranxce) opeoJrbr oJreueHToB-cnyrHrlnoB U (Pb, l{o, Cu, Zn, Sn)". .[nn rperqun-
Irblx BoA ceBepo-sanagnofi rracrr4 trirdra cyJrb$ar-non He xapanrepeH. ]{x }rr4ilepaJrr4aarlr4s cyqecr-
BeHHo HI4lIce (0,1-0,5 r/8. B cropouy Ilpuaeonra o6uas Mr4Hepa.:rriaarlras rpeilInuHbrx BoA
fioBbluIaercn go 2-3 tI Aarfie 5 tf n, Bo,qbr craHoBffrc.s nper4MyrrlecrBeHHo xJopr4AHo-cynr$arHanran.

Boo6qe, AJIfi rI4AporepMaJIbI{bIX ypaHoHocHbrx pacrBopos o6rrqHrr Bbrconrre Kourdei{rpartrilr4
cy.ur$arnux r4oHoB rr orHocrrreJrbno Hrrarcr4e guarreHrs cepoBoAopo,qa Iial.

Brrnogrr. l. Co4epxcaerre cepbr B nopogax 14 py,qax CenepuncecKoio lrecropolrcAeHrrs Bapbrl-
pyer B Irr!4poitl4x npegeJlax (or 0,005-0,006 ,qo 0,127-0,466 /o). B uunponriiHr{rax, gua$ropnrax,
a.rr6rruaupoBaHHblx nopoAax Id pyAnbrx ana6ururax or{o B cpeAHeM HecHOibKo Hr,rme rcJrapxoBoro
unv 1nuaKo K HeMy; Bo BMelqanil{fix nopoAax, oco6euxo, rnefrcax N gal:ilioslix 4Na6aaax, a ra6}11e
6erpy4nux N cnaOopy4srrx a.nr6urrdrax - cyqecrBenno (n 2*3 para) elrrue iijrapna, Tarrnn o6paeou,
ilpr onc[JIyaraIItIX anr6uturossrx uecroporx,4eHufi cepa B ociroBHo]r HaKanJrrBaercfl B
rrpoMbrrxJreHHbrx oTxoAax.

2. BuAe.naercfl ABe Sopvrur cepbr: cynr$ugnaa r cynl$arnaa. C1';ri,&;l.quan cepa npeo6na-
Aaer Bo Bcex rltrrax nopoA t4 py4.B nopo4ax c;r6crpara, BnJr]oqas goa;rl6;riirroBbre Meracouarr4-
qecnile npoAyltrbl r 4ra$ropr,Irbl, ona ffBJrffercfl eAr4HcrBeHHori. Cy"nu$arHa.fl ceDa o6paayer ycrolt-
ru4Bylo rrpl4Mecb n alt6uriarax, B ToM r{xcJre pyAHbrx r4x paaHoBr{,4Hocrflx. B lrcxo4ntrx nopo,qax
Itorl4qecrBo cy"nt$r4uolZ cepu MeHflercfl elr 0,02 4o 0,32 fo (wattcvtrrtyvr e 4ua6a:a;<) npx coAeplraHr4r4
SO3 ua ypoBHe cJIeAoB, 4o 0,01 Vo B equnraxulrx o6paar{ax. B ala6xilra;rpcBaHHbrx ropoAax 14

aJllorrnrax l(oHlleHrparlra cynr$ugnoft cepu Bospacraer 4o 0,61-0,82 nr. otrHoBpeMeHHo noflBJrfl-
ercfl AoBoJnHo ycroft'rr4Ban npxMecr SO3 (xo 0,09 7o).

3. llaoronuoe SpareqnoHitpoBaHr4e cepbr Melr{,qy arytmvr $opnravrr: cf ilcbaron B Brr,qe 6aprara
c o6oralqenueM err: TffEceJrbIM tlaoronoM 3aS r cynrsvtilavtt/t (e ocnoeHorvr, nNp;:ror,r) c orHocr4TeJrbHbrM
HaIco[JIeHffeM B H]Ix Jlernoro r{aorona 32S upucyule r{MeHHo npolleccy anr6lrrli:a::rirr ,,r npoyicxoAr4Jro
npla f{acrl4x oKI4cJIr{TeJIbHbrx pacrBopoB. Kponae roro, B MrrnepaJroo6pasyrori:e;"r crrcreMe o?Meqeno
nogBJIeHI4e nl4ptdros c cepolZ, 6nwawoi,t no fiBoronHoMy .cocraBy r{ Mereop}rr}ioMy cranlapry,
BepoflrHo uybnnnoro fiporcxorrcAesun. Tanlre nnpr,rrbr ycranoBJrenu e 4l,ra$ropr{rax m pyAubrx
ann6urutax aon rlpeAaJll6larrtoelrx 14 rrocraJrs6ilrrroeurx xpyn$ilx Ae6opuau;rir.

4. Ilone4enlle cepbl B BoHe rl4nepreueaa orpeAeJrsercff npoffBJreHmeM ts Fracrxax ypaHoHoc-
nux ant6rrtlToB (HoeononctauTl4HoBcnoro u Mr.rypffHcftoro MecropotnAeHlrfi) orl.rcirr4TeJrbHbrx rdJrrl

BoccraHoBtITeJIbHbIx ycnoeufi Mr4HepaJroreu'.rr4. Eaprr coxpaHnercfl, B ocHoBHoM, n Sopnne
pa4xo6aputa; ftpoMe roro, B SoHax MoJroAoro onr4cJreHr4ff orMetrarorcfl HaxoArrr Apyu4x cynu$aroe:
rl4lrca, aHffIeal4Ta (no rareumy). EomruuHcrBo cynu$n4on B oKr,rcJrrrreJrbHbrx ycJoBrrrx pa8Jraraercs,
ycl Jrt Bag. KI4CJIOTHyn pea$ItrI4IO CUCTeMbT r4 OCTaBJrfffl B yrracTrcax orcr4cJreHr4fi fHApoonr4cJrbr 

'KeJre3a.B noccranoBl4TeJlbnblx ycJloBr{sx, Boaur,rnaroIqr4x Hr4}fie ypoBus rpyHToBbrx BoI ,11160 BcJreAcrBr4e
uepelcpblTlaff Kopbl BblBerpr4Barrra 6y"rarccnr4Mr4 Teppr4renHo-yrurr,rcrbrMrr orJrolrceHr4sMr,r cpeAHero
goIIeHa, Sopuupyercs sona Bropnrrnoro cynr$rgnoro o6orarqenr,tn c coAeptcaut4eM cynaivlapnoft cepu
ga lB /o, oKcI4AoB lrceJresa rr HeKoropbrx caMopoAHbrx gJreMeHroB.

5. B BoAnltx l4croqHIlrcax eOnrsr Krapoeorpa4a (cesepHafl crenHaff BoHa, MecropolrcAeHr4n
Cerepuuoaenoe u Muvypuucnoe) cepa npficyrcrByer B Br4Ae cynrsar-uona nx6o cepoBoAopoga.I/Ion
SOa- odlrapyl*en B noge 19 r4crorrHrrrcoB rs 31 (o6rqan Mr{HepaJrrraarlus 0,8-3,1 r/n). B palione
Cenepuuoncftoro MecropotrcAeHr,rff BoAa caMol4enuaarcqeftca cnBalrwrHbr c xJropr{,quo-$aJrbr{ueebrM
cocraBoM r obIqeft MI4HepaJII4Baqrefi l,4r/a coAepticnr 4vr/n H2S.34ecu Ece B Heroropbrx KoJroArlax
ycrauoBJreH v vtor SOa- npia noBbrrrreHnofi oOrqeft Mr4uepaJrr,rsaqux {lo 2,8-3,1 r/l). Bo4u paftona
ant6urrronblx Mecropoxgenufi, cyAfi no aerr.rnHe pH, ilperMyrrlecrBeHHo cnabonucyrrre wru
nelZrpanrnue (4,5-?), B peArcrlx racrorrnr4rcax rcntuolt ero qacrr4 - claboqenoa{Hbre (7,5-8).
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Cepa s npoqeooe oFrDqrH ypaHoBbrx Mecropor(Aewi ana6ururoeofi $opuaqur {KrpoaorpaAcrrfi uera6nox)

L. fu-trro.fll. 3omI ontrcJrenr4fl r!{AporepMailbrrbD( Mecropor44enufi ypaua. - IW : Hegpa, 1975. - 158 c.

2. Er1ic A-4-, fpruops"n C.B. Ieoxuur,rqecnlle MeroAbI nol4ctcoB 14 paBBeAKrr MecroponcAeuuft rnepgru<
noJreanbtrr trcmcaerblx- - M. : He4pa, 19?5. - 280 c.
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PEBlOilE Poaraanyro oco6.irunocri poanogiuy ciprci;r y poAoBnrqax yparronocHr,rx a.nr6irutin, froprur,r
'l'l asaxqillrnr i urranxs 'lI eno;rroqil, B ToMy .rrrcili iaoronno'i, a rarorrc noneginrca cipxu n yMoBax

rinepreuccSr re rirpafrepn.

SLU!|AIY. The peculiarities of sulphur distribution at the deposits of uranium albitites, S-mineral
" for c aaa scstions of sulphur evolution, including isotope, and also sulphur behavior at the conditions of
hypergmcis rnl hydrosphere were discussed.
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