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Feoxiui.*ri xpurepii BnnnBy soH reKroHiqnnx
nopyueHb Ha eKonoriury o6craxoBl(y
e Einopyci ft Vrpaini
Jltoeuucurcuil, E.fl ., Kprcueruto H.O., !,numpenx,o K.E.
Irucry,1t yyry, aeorimti, niuepa^noeii rna py\oymeopew+a,
irvl. M.n. Ceneueuna HAH Vrcpaiuu, Ituie

Buaaleno reoxindqui rprarepil Emrlrny aon rerrosirrnlrx nopyrueub Ha erconorirny o6craxonrcy u
Binopyci fi Vnpalni. Meta goc.nigxeulrfl - poapo6na onruMaJrbnoro, e*errunnoro i ercononrivxo auriAnoro
rourlJrerccy reoxirrisnnx rcputepilr rpacyBarrgs eon rercroBiqnnx nopyuegb Ana BurBreHHfl enororiqno
ne6eaneqn[x ginanon

TertoHi'{Hi cunr 4irotr B HalpsMax, Br{aHarreHilx reorenToui,rnrrlvru oco6.nraeocrsMrr po3Br,rr6y
reputopii. Axrueni rentoui.Ini npoqecl4 Br{anarraJrr4 naacurta6u i runugnicrt nepeuiulenua
py,qoHocnl4x poevuuin. HaAuipuuft tncn $;rrcignoi $aan oOyuorrn 4in ri4paa;ri.rHoi re6rosinu -
poarrlaHl4 Ha.qxoAI4JII4 B aoHtl rpiqun s $opuynaxnau ni4uoni4nr,rx py4nux nox.na4ir. Cnpurr.n4ne
no€AHaHHfl rercrono$iatlqHI,Ix i ri4po4rauarvri.rH[x qfirHrtria y qr,rx yMoBax npr4BoAr{Jro Ao norBr{ pigrcoi
.ninau, a6inrurenns ii o6'euy, a4iftuanua [Jracrr/rrrurrx ruapio Ha,q Hen y anr.na4i nyuoronogi6nux
nignurqenr i y pesy"nrrari - 4o $oprraynaxns pyAHoro non"naay [B].

PoasaHTaffieHHs poor{Itnia earxgr e4ificnronau{Merbcs B aouax aultficenoro rl4cny * TaM, Ae
4ircrr eutu poarffryBaHua i yrnopuorbcfi duan 6ittIu pi4rcoi peqoBr{Hr4.

Auoua.rluo aycotcuft rucrc $incyerbcfi B 3ouax arTrrsnr,rx rnr6fiHnr4x poaJrolvlia i. no6nnay
aKTtrBHr/rx poanouir saarari.

,[ocni4uo-nrerogra.rni po6orr,r. O6'enraur 4oc.ni,qxeun a 6ynu KoMnouenrr4 npr4poAHr4x i
rexuoreHutlx nan4rua$rin - lpyHrr,I, uorepxneai ni4nnagu, noaepxneai ra ni,4aeuni Bo,4r4,
pocnunxictr. flpn susqeHni TexnorenHr4x ra nplrpoAxr{x reoxi}riqurax asoua.nifi nunopucrani
rpa4uqifitti reoxirvliqHi MeroAu: droreoxiMi'ruur?, ri4poreoxiruiuuufi, 6ioreoxiuiqurafi.

Jlircreoxiui.rnufi merog rpyaTyerbcs Ha Br{sHaxenni napanaerpie BroprrHHrlx opeoda, u1o e

4i.rRnxauu e uigsuuleurrrr (y uopiauanni e $onorvr) sMicroM enelrenrig y fpyurax, Y peayntrari
nJIoIrIaAHoro onpo6yeannn rpynrin $incyromiii , 

reoxirui'{Hi anorraalii, o6yruon.neni HassHicrn
rvriuepaniaonaHux aoH y ropinuux nopo,qax a6o rexnorenuuu aa6pyAHeHHaM 

'fpynrin. 
Brssnelrgn

rextoniqnl,rx nopyureub eQexrltano npoBoAlrJrocff aa AonoMoron Br4aHaqenHff pyxoMr4x Sopn
xiMiqHr,rx e;rervrenria [4].

,{;rs $irccaqii renroniqnoro nopyrueHna rra noaepxui xeo6xigna uaranicrr guox yMoB:
upucyruicrr in4uraropuux eJIeMeHTia y $opui uinepamrux Bo,qnoposrrrlnHr4x cnoJr)m i eucorca
Bororouaclfrteuictl cepe,qoBl,rrqa, B sxoMy poaazaaerrcR ix poecircnanna. 3a Hassnocri aog
tentoniquux nopylueHb $nroi4o4nnarvrina e ocHoBHr4M npoqecoM Ha.qxoA]fteHna ingunatopHr4x
ereueurig y rpyHr.

V upoqeci poa6paroarl4 son renroui.IHrrx nopyrueub i aox rexsoreHuoro aaOpygnenna 6yno
BcraxosreHo, IAo y rpynTax HI,IaKII yp6auiaoaaxrrx repflropift sMicr ingunaropnux enemenrir
aMeHruyerbcs a rmr6unorc.

@ XormHcbKr4il E.fl.,
KpnreHKo H.0. ,

.fi,umrpeHKo K.E., 2009
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l'eoxinaiqni Kpnrepii annnny solt reKTCIHi.tnlrx nopyueHb

IIiA.rac aacrocyBaxxs 6ioreoxiuisuom,rleroAy BpaxoBano, rqo y rpynrax aa paxyuor ixuroi
cop6qifinoi .eugocri rprrBae HaiconilareHus e.nemendc. i qe Brrrt"nurae uop$o;rorivHi ra rryraqiftui
norrrro,q'ftenHs pogJllru. Poc.nunsicrb ra opraHivua vacryna rpynrin e narlrcpaquM reoxil"riqHur\a

6ap'epou i nargnnuynaqeM ereMenrin-ingunaropin.
3actocynannn ri4poreoxirrri.rnoro Mero,qy ,qffiBoJrfle $ixcynaru anouarii, npegcraureni

uinepaniaonanr{Mr4 4i.nannauu n ropinnnx nopogax, ulo rprBaJrrlli qac e A}ftepeJroM Eocraqanxfl y
BoAoroKrI na4uipltoi ninmocri xitvtiqHt{x erenaentis.

V npoqeci BrrflBJrerrus aou Te$Toxivuux nopyrrrenb npoBegexo poe6paroBKy npupognux i
rexnoreHur4x AlrcepeJr. IIpu qsorvry. BpaxoBauo, tqo ruryuui A'ftepeJla aa6pyAnenna, ua niguiHy si4
npr{po,4nnx, MarcTb nopornufi repuiu "firl4TTfl" Ta nyJlbcylo"rrft xapartep. V trax Br{naAxax, noJru

Alr€epeJra aa6pyguerux gircm nocriftuo i tpuaanuft qac, y BoAax i gouurx ri4rura4ax $opuyrorlcn
a4ennarni o,4na o.qnift anoua;rii [6].

AuarirlrqHrfi uarepiar o,qep'ftano sa 4onoMoroto c)rqacn!{x $iauvul,rx i xiuiqnux uerogin ana-
niay: ervricirifioro crerrpaJrbHoro (pienrx ftoro uo4ra$ircaqift), arounoi a6cop6qii, norenqiomerpii ta in.

O6po6rcy $anruvnux ,qaHr,rx npoBe,qeHo ga AorroMororc anariTl,r.rHl,tx, crarrlcrrrqHr4x,
Ma?eMarrrrrHux ruero4in ra G BrrKopL{craHHsM IIC-rexnonorifi, BIlBHarreHHff ocnoBHr4x Qopr'r
BnaxoAlr(errHs efieMenris y Bo,qax - oa [porpauom PHREEQC. IIe ,4oBBoJIr{JIo poapo6urr reoxiruiqni
rcp:,mepii Brurr4By son rerrosiqnrrx nopyueHb Ha enororivxy o6cranoery o Ebtopyci fi Yxpaini.

Puc. 1.. Bmi,cm $mapq U aaAax
ca,pewrncbK,o?o zopuSoww|u Ha
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Xoehncuxnfi E.$1., Kprc"reHKo H"O., EnnltrpeHKo K,E.

Bcrauosregns reoxiuirrnrdx rcprlTepi'in xa repuropil Vrepalnr,r. Bcranosreno, tqo Qtop e

eJreMenToM-in4uxaropou rercroniqnrrx nopyulenb. Hailln,uuluilt eMict Sropy snacrun'uf,I ilonau

rentoniqHr,rx nopyruenb i anruniaaqii, ge craopnlorbcrl .nonalrxi 4inxnnz o6.nacteli 3Hl4*tegoro

rr{cfty - xaftcnpnarrursiui yMoBr,r ,4JrE npr,rBHocy a rml6uu Sropy Bo.qaMI,I pianoio noxoA}$eunfl.

frinatnca Apr4uaarcozo poarlofi,A (Oilecana o6n.),llpuypovenictr aHoMaJIbHI4x aHaqeHb $topy 4o

BoH TercroHi'rnux nopytueHb nonaoaHa Ha npurragi OAecrnoi o6ytacd. Piane a6irauIeHHJI auicty

$ropy y Bo,4ax noficuroerbcs nagsnicrm o6racd rerTonoMarnrarr.{Hoi artrnisaqii, an y aoxi

Apquarrcoro posJroMy (pnc. l), Ae MaKcuMaJIbHe Ha,4xoA)IceHHfl r"nr6xnnux BI4coKo minepaniaoraHux

ni4aeunux Bo,4 cnpra{unae piene s6iflrurenus auicry Smpy y noAax [6].
3a HaxsHocri nxsrnoro reoxiMi.rHoro $oHoaoro ruicty Sropy (4o 0,4 ur/.rr) virno stlAiflslorrcs

ri4poreoxirvriqni anoua.nii (2,5-7,0 nrr/"n), ulo sBHo rsxirorr Ao sont{ rnuiunnux poanoruir. B}tssfieHi

ri4poreoximiqgi asorvraaii xaparcrepr4oyrorbcs raxoln nignruleuuu (a nopianaxni a Sonorvr) nr'aicrorvr

crponqirc y BoAax. Y 4oc.ni4ncenoMy pafioni BIdpaBHo Br{fiBJlserbcs oco6nlteicrb JIaHIIIoeIcKoBoro

poararuyBanna rigporeoxiwriqn[x anomalifi ruicty Stopy y nI{TrItIx BoAax capMarcbnoro ropl,I3oxry

(1), uio 4y6nroe poBJroM i soHra rpiullrnyrarocri (cryninb saxBoploBannfl $.nroopoaom Y gaHiIZ

nricqeaocri uarculrtantultft ).

Hauu na repuropii Vnpainn npoBeAeno.Iilcreuui BIiIsHaqeHHfl nmicty pyxoMl4x $oprvl xirvlivHux

eneuexrig y fpyirrax Hag rerToni.rHr4rvrtr nopyureHHflMl4 Ta BcraHoBJIeHo, ruo nignuulenufi nmicr

BalfiKllx rrtetade rem rgncie Ao 3oH tentoniqgux flopytueHb.

IlesHrafi uirpoe.neuesrsuli cnJra,q nrdrHr4x BoA e rprtepieu ix BI4KopIlcraHI{J{ B

npo$ilanru.rHr,rx i nircyaanlHux qfuiax. Hecraqa a6o naglnuon ix y npl4po,4Hllx Bo,qax BI4KJII4nae

nosBy y .nrogeft i raapun uicqenux aaxBoploBaHb, raK 3BaHtIx ex4eIvIifi. Qrop e oAHr{M 3 ereueulie,

nenouglrqifilrHft sMicr sftoro y Bo,4ax IIpI4BoAtIrb .qo po3BI4rKy enaemifi [6].

EioreoxiMi'{na arcrusHicrr $rcponocHrdx BoA, aoxpeMa n patlonax renroni"IHl4x nopytlleHb,

BrurrrB ix ua agopoa'ff go4yHrd 3aJrelr(arb nig Sianrco-xituiqnux oco6rvtsocrefi nprpo4ttxx BoA ra

craxy $ropy B qlrx BoAax. CryniHr i xaparcrep en4eui.rnoi BaxBoploBaHocri aalentltts oig nmicty e

nurydlt soAi aftruegux $oprrr Sropy. Poapaxyunn nolcaaaJll4, Iqo npu oqinqi crynenff enonori'IHoro

pyrslrny gol4i.ntuo Br4nopucroByBarrd r,oe$iqieur 6ioreoxituiqsoi artnsHocti, anufi y 6i.nrurocti BIlnaA-

Kie grsHaqae'16ca ri4norueuHr{M F-/MgF+ * CaF*, a6o s qinoMy, F- / X Me,F,^. IIpx s6irurueHHi

nuicry y Bo.4ax F- i sMenuenxi MgF+ * CaF+ ctyninr saxBoploBaHocd $.nroopoaoru apoctae [6].

Pue, 2, Posrnol,r"LAs&rLnn Ai,tr,nuor
SocniAutevb. Y noer+o \u,erfti }fu"nwr<u:

1 - Paxie'flcur+fr, 5 - APr'LulLte
Typrcynel+b, 6 * Upallul/+e fiiAAm;

metrHo?euldo sa6py Anevi :

2 * Apoaluu4e Epetryyrl, 3 - IIpanic,
4 * ypol+uu+e Toecmuil, lpywa
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FeoxilvriqHi Kpr{Tepii ennnBy soH reKroHi.rHmx napyuenb

,fin rogurft uirpanr, Smp 6epe 'fracrb y rcix rpnpoAHnx upoqecax. Iloro uirpaqis s
nptlpoAHux posrlfiHax a4ific*oerrcs y BururffAi rounnencu4x cnoJryx i Srop-ionir. @mp-iou y ooHax
rentoniquux nopylueHb, .Iactiue aa Bce, yrBoproe rcomrrJlencr{ g KoMffIeKcoyrBoproBaJrbHr4M14

eJreMeHTaMr4 B MarccxMaJnnoro uirpaqirinon agarnicruo: Mg, Be, Al, Sc, Y, La, Ce,Zr, Nb, Ta [5j. V
uefirparlnorvry i ;ryxcnoMy cepeAoaurqi orcpirvr $top-ioxy Molr()rrb icuynaru nounrerccni cnoJrynr4

Stopy a 6araruua MeraJraMr. Torvry s6inrureuns rvrirpaqiftxoi aAarNocri Sropy B Kr{cJroMy

cepegoarrqi (pH < ?) noncnroe ftoro agarnicrb yrroprosaru criftni nomunerccri cnoJrynr,r aTi, IJ,Zr,
Mn, Al; Si, Ca, Fe, Mg, B. Bucona criftnicm y poavuui upr4raManna rano*( rcoMrurer{cnuu ionau Sc,

TR, Ti, Hf. Y cu.nsnonrrcJrnx BoAax (pH < 2) ruorlcnnse icnyranua KoMnaencis Sropy a Ti, Zr, Hf,
Se, TR runy ZrFs* rorqo [6]. Oenimru B nprpoAHrdx Bo.qax naft6inrur qacro aycrpi.rarcrrcs A13+ i
Fe3+, ix MolnHa BBafitarr/r ocHoBHIdMr4 KoMrureftcoyrBoproBaJrbHr,{Mrr eJreMeHTaMr{ no eignouennrc go

&ropy. 3 xounrencis runy (MeFn)3-" nafi6i.nsur criftrwruu € FeF2+, FeFz*, AlF2* u AlF2+. IIpu rlboMy
AlF2+ r,4ecarepo criftniuruft ga FeF2+ i roun.nercn $ropy a alroMiniervr Brrnurarorb, rcoru sr,ricr Smpy
nepeBuulye 0,002 rrar/n.

Sgopos'n e ocHoBHrrM inrerpa.nrnuu nonaanrrron ero.roriqHorr) crany reprropii; Touy poarna4
e$ocr4creMn "agopoe'a - HaBKoJrrr[rHe cepe.qoBnule" gagrlcAl,r,neo6xigno noqr4narr4 a oqiruor flepruoro
rcoMrroHenTa. Buicr Sropy s nuruift nogi - oAtIH s vrxxnrcin, qo Bnanaqarorb nptlAarxicrr ao4r go

BlrclrBaHHs ri nuxopncrarxfl B HapoAHoMy rocnoAapcrBi.

Orxe, aoHr{ TelcroHi.nrrx nopyrueHb HerarilBHo BnJrr4Barorb Ha exo.rorivny oOcranonrcy, r4o €

6esnepevnuu Sanrou i suMarae BI4BrIeHHfl.

fii^nnurca Pariecwco-Tucutdcbna?o posJLoW. Ha repuropii Saxapnarcrnoro 6ioc$epnoro
sauoaigaNra ({opnoripcarca ran4ruaStno-reoxiuitlHa oona, prc. 2).

Ha ruecryr 4itannax upoBeAeno yritoreoxiluiqsi ra. 6ioreoxiMi.IHi goorigutenHs B Merolo

BcranoBJreHnn nprruepiin annuey aoH rerroni.**rx nopytuerb Ha exonorivuy o6craHoany [3]. no
yMoBHo aa6pygneur,rx gilanor HaJrerrcarb: 4i.naxna Paxig-flcins, posraluoBana y Me?fiax tefttoHi.IHoi
soHr4, Japolrr4rqe Ili,qgin - 6i;rs aBrorxJrffxy lt rvricqn cxo.qy cxirosux JIaBTH ra ypoquqe Typny;reqr,

,qe flpoBoA]nrcs nocriftua py6ra AepeB. Ha ecix 4inantax a.4iftcneHo .ritoreoxilvti.Iui 4oc"rrigl*enna i
BcraHoBJreHo, rr1o niAsrrqeHrdrt sMicr ruerania y lpynrax Ha rexnorenHo-aa6py4neHrx 4inRuxax
Ili4gi"n ra Typnyner{b He e ne6eane.IHlaM AJIa a,4opon'R HaceJIeHHfl.

IIpu npoeegeuni 6ioreoxiuiqnoro gocrigxexns ofirr,rHrr, 6yra i cMeper{r4 BcraHoBJIeHHo, rqo

naft6furrur npr4AarHolo .qrs BrrBrreHnn inglrnatopHorc pocJlr4Holo e oficuna (eoua e Ha scix ,qi.naxrax,
onpirvr Epeqlcyn). 3a pesyJrbraraur gocuigxeur no6y4orau giarpauy inrencunnocri HanonuqeHHfl

pyxoMrrx $opu xirvri.rHrrx eJreMenrig nucrtru olrctlHr{ (na uprrcna4i Cu, Ni, Zn, pvrc.3).

Isrencunnicrb Hanonuqenua (I) - aignoruenna auicty eJIeMeHry y none.ni pocJIltHI4 (p) ao
nuicry pyxoMI{x Soprvr e.reuenry y $ynd (r): I = p/ r.
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Puc. 3. fiiaepervLa iumewcur?Locrni
?L&KAnUaLeTL't1fl" nueTnfr,rw AACUWU pAXOJWX

6opn lwerna&ie {Cu, Ni, Zn),
Vnaeuo qucrni Ai,nauxu: I - Apoqulqe

Taecmuil, fpynb, 2 - Ilpanic;
fnervoze?d?ro aaipyAwerLi Si,n nnxu:

3 - Apoaluu4e IIiAlirL, 4 -' Apoxtu,ge
Typrcyneryu; dfu,nwcu A sorri
tneutnouil{uoea no pA weHH fl :
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xog,ncuxuft E.9., KprcueHro H.o.n AMurpeHKo K"E.

To6ro, 4inauxa, Efta a'axoAr4Tbcs n eoui BnJrr4By rercroniq'oro po3JroMy, i e uhlz6i.rarune6esne.r-No1 
lTaxcuuS 

nanvrfi, sMicr naxnrax atera.nis y fpygri ra poc.rrrutrocri;.

MffipoeJleMenria, rproa'rlrli Ae$iqur a6o naA.ruluon RKnx cnpr4quufie rropyiueH'fl. o6uiny.pevonuH iBrrHltKHeHHJr SaxBoprcBaHb.
Spo6leno cnpooy P,nflBr4Ttr npl'{tltluuo-Hacnigxonnfi sa'saor BaxBoproaanocri ia HaAJrrrrrr*oBrlMsMictol'I e'rreMeHris y ui4eeunux BoAax. ,{.nn qroro npoBeAeuo gocnigxennn l0 4xepeJr, Bo,qy o r{Kr{xBl'IKoptrcroDye HaceJreHHs AJrff nnrr.ff (rervrneparypa Bo,qr{ y ,qffiepeJrax 6-g "c, 

-"r*nro*;;;-;
,qxepeJlo 10, reuneparypa BoAr4 y .ffKoMy - ZB-Z,5 oC, Ae 

"og" ""u cneqn$iuruft ciproso4newrrisanax). vci so,4rr Marorb c.na6ny miHepaniaaqin - go a,7 r/n. Ia gxepe.n ai4i6pauo BoAy HaBr4raHaqeHHfi pyxoMr,rx Sopu: NO,-, F-, Cu, Co, Ni, Zn, Fe, pb, Li, a ranox'pH, eir.
fligaerrtui BoAI4 xapaK"epxsylorbca ni4nurqenruw eMicroM ;ririrc, apceHy, lrinenrc, sarisa raimuux xilrliqnux ereMe'ris. c;rig riAuiruru, ulo e no4i o*peMr4x Arr(epeJr aigouarraerrcRnepeBrrrrleH'a I.{K, rci.rrxicrt paaiu: Li - lb0, As _ 4000, Ni _ 2, Fe * 80.
3a pesyarraraM'r BI4sHasetlb uo6ygoaaHo cxeMu nrwicry ruinpoereueurin y nigaeuuux Bo'ax yaoHi Paxiscrno-Tucuncffioro r.nn6nnlroro poaJrouy i rcranoBJreno, rqo "uirilz i apcex e sari6i"urruix4nrcaropnrrMr4 eJreueurarvrr [Z] a goc.ni4ucenrrx HaMrr.
BcranosreHng reoxiilrisur4x rcpnrepiln na repuropil Einopyci. Kpucranivurfi {oyxgarvre'r re-prropii e cKJIa,qHo AtIcJIoKoBaHorc ginnnnorc aeunoi Koprd a nopi4 pisnoro rrerporpa$ivHoro cKJraAy,poa6rrrx crcTeMolo poa;lotrtir. flpornrou piaHrx si,qrilHrcis reonoriqHoro qacy BoHr{ xapa*repr,r-

syBaJII4cb nignr[treNolo rentoni'firoro anrrsHicrrc i nrnouyaanu poJrb ocnoBnrrx nponigurxin $nmigie,oKpeMI4x iouis i atouin, aadeanevyroqu nocruleuus anrr,rBrrocri,eeprzrcanrnoi nirpaqii enemenrir.
PiaHi noun'nexcu nopi,q nprctadvnoro $yH4auenry Sinopyci xapaxrepr4ayrorbcfl acoqiaqiauuxitvti'IH'{x enemenrie, u1o si4o6pa}Icalorb Meraroreui.{ry anuqi"oiaaqiro rdrx KoMnJrencin. Asadapoanoginy aHoMaJIbHoro riwicry nonaoye, u{o Ao. noar4Tr4Bnr{x crpynrypnorertroniqFu4x aon, Rniauiulyrorr nopoAtl uapuolcitororo KoMnJreKcy, npr4ypoqeni anovanii Fe, Ni, co, cr, v,zn,cu [l]. l{eAo3BoJIse posruIsAarl4 ix n qi"rrorvry 'sK MeraJloreni.*ry npooinqirc .ropuux i no.nropoanx Meranis.

Puc. 4. Poamew7ea?+un Ai.na?ror
Aocni\werrb rla rnep,urnopii, Ei,nopgci IT ]:

1 - [Ionor4blffi", Z - Monoleiiencb?co,
3 - Sacyrascbn&:,4 - Hezapenbcbte",
5 - Konocllcbne, 6 * Baiynbcbno.,

7 - Vsle?LcbKa, I - CnyVbKa,
9 - Conu?opcbua, l0 - Iaaqeeiucbna.,

11 - Eepesoaebn&, IZ * Jlozuruu?tcb?da.,
I3 - Eopucolcbue, j4 - Baemoq*ina,

15 - Coeuaeo1opeurca, 16 - Bacuna,rcisca,rca,
17 - lomenacbqa, lg - Icnorrcuxa

111CI 12 13 14 15 16 17 18

Puc, 5. feoxiniqui acu1ial4ii
ulelwe?{mie A oca0o6ur ei}KJLaAax.

1 - nepeleltcuo lVi, lVb; Z - Mn, Cr
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l"eoxinniqni Kpurepii ennuBy soil TeKToHittxttx nopylueHb

Pue. 6. lpaflaz4ia
-rnepumopii sa

rcoe$iqievrne,tuL sB n

(Mn/Ti)Et Koes.l'B'
ts:,ii!i:li ';i' "r..
t.,.i'li, W SO

r*-*Tr{ffigr
f;ffiiffi,tt ?7

['lli zo
Ffffit

l'ria.I+ii:iiiii]iil 16

WN rs,s

3acynucu'xa

B nopogauu rpardro-rneficosoro KoMrrJrency (uerarusui 3HarIeHHfl Ivtarnitnoro no.rn) uoa'aea]f.vit

anonranrnrft aMicr Be, Th, Cu ra isrunx ereueutin, qo AoaBoJIffe po3rJlflAarl4 HeratusHi

crpygrypHore6roxiqgi BoHl,r sK Mera.roreni.rny nponinqirc pigtcicxnx Meta.ris i I'tigi [i].
Bepxutouporepoaoftcrri ni4ruragu npeAcraBJleHi, /o: niqauo-a;renpitoeltmu - 67, rJItlHtIcrl4MI4 -

lb, rap6ouarHrrMr{ - 1, nylnanoreHHo-ocaAoBvruv - 10 i rbrirono,qi6nuuz - 7 nopogaMn. OcHosHIaI)i

o6'eM snsqesoi qacryrxu poapiey crua4enrft r.itrlHlrcrl4Mlt i niqawaur siAlcfia,qaMla (82 Vd LIl.

A.ns BI4BaIeHHs B1JIIIBy Uu6nxnux poalouin Ha posno4fur uircpoenementie y aepxnix

roprraourax oca,qoBoro qoxJla, soxpeMa B noIcptIBIII4x si4nnagax, npoBeAeno nirOreoxinaiqne

onpo6ynannfl B Melr(ax 18 ttfiro'{osux 4i.nRxolt (prc' a) [7]'

Ha scix 4inanrax npo6u rigi6pano s roKplrBHrrx siAKraAis Bxpecr npocrfiraHHlo po3pI4BHI4x

nopylueHb oKpeMo a tnulunu 0,1-0,2 ta 0,9-1,0 u. IlponegeHo cl4creMatnaardp ra MaTeMaTI4qHy

o6po6ny peaynttatin cnexrpaJlbuoro anadey npo6 na 15 e'reMenris'- 
flosclO4Ho slt{ict Ni, Mn, Ti, Zn, Co, Nb, B, Ba, Pb elalllrfi riA n'napronoro' 3Ha'{IIa ninurcicrr

eleuende A niAauilIeH;an sMictoM y uuxurili qacryIHi poepisy HenpffMo nigteepA*tye nagsHictr ix

BeprtIKaJIbHoi rvrirpaqii, to6ro nagxo'4)$eHHfl s H[ficHix ropraonrie'

' 11i4""t 1enufi pisenr EaKonI{qeHH.E lltlx eneMeHris y norcptlsnt{x ri4x'na,qax ni4nuqye ctyninr

exonoriqsoi He6eaneru 4,i.nxunra, aJre Bo,qxotlac ,qoBBoJIse nnginuru eJleMeHTl4-illAnnatopu aou

r.nn6unnrx poa.nouin i 4u$epenr$pBarr{ rerroniqsi nopylueHHs.

Ana.nia roe$iqienria nonqenrpaqii scix BrrBqeIII4x eneMeHris y nrxcnift qacrrni poapiay

,qOaBOJrnB Brr3Haqtrrtr pieni ix HanontlqeHHn ua pianux .qinaunax i suneuru neAyvi rgoxitvtiuHi

acoqiaqii (prc. b). H; ofurtruocri BrrBlreH;4x Ai.ranorc' rr4ilarorrcn acoqiaqii, Ae' ocHoBHltM,r

eJreMeHraMu e Ni ra Nb, a6o Mn ta Cr.

Ha ocHosi 3anponoHoBaHom H.M. Crpaxoemvr aaniao-uapraHlleBo-Tt{TaHoBoro MoAyJIfl' II{o

BrsHaqae piaeur rnuounslrx ercralaqifi, poapo6neHuft rcoesiqieut B (sinHoueHHfl nmicty MapraHIIIo

::: i:::::r::: r' '::: it.:'l: r :i ::.:l l:.:::r:ir
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XOsnHCurnfi E.f,|., KpmueHKO H.O., &MvtTpeHKO K'E'
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0, t - il,2;

1- lL H0luilepa nP06

X,i&r,i"i,Trux eJlefiLe?dnlil, pH TYL& frh A noleprTLelur ei}wtslnrc

0,2;6 * 0,9 - 1',0

t1

15
a
b
al
i:

i

't tIfl

n
?

t, [.

Puc.8.|lopiemrcSeJlbl+oaiazpunaEJylicr{Lu#mapu
Monoaeq,H,erlcbftot o*t*tuu, "tvtz/K?: 1 - aeprniil' ?opuso$rn

2 - nuuauifi' zaPusl+,rn P,g-7,Am')

AO TI4TaHy), flK noKaSHvIK HaflBHOCTI B

ocaAoBr4x ni,qn"uaAax 6innm rnuoltHH0ro

t Marepiany (encraJlflIlifi, SnniAie, aroMin,

ionis rol:1o) t?]. BignoeiAni pospaxynnvt

mffi ? ::". 
srvlorv 

trJfflffi:il'illx'op'ru
NlancprMaJrbHe sHaqeHHfl KOesiqie H'ry

rpmypoqeHo AO 3OH posJIOMlB y MelKax

noroqbKol, KonocoBcbKoi, EepeeoBcbKoi

,qinnHon (> 28,0) i ocooJlmBo BacnngKig-

cbKoi(89,5)ifonneJlbcbKoi(63,4)"
BuRineHi reoxiMi.IHi acoriiaqii eJleMeutie,

pinni ix HaKonI4qeHHff, rpyna eJleMeHtis-

U npo$i,tr,r, iHgvr6aTopiB, BefiI4tII4Ha Kge*iqieHta
p,1-A,2n), AoBBoJIflIorb Aln&epeHl{iruBarll 3oHI4

t ntn6vHHr4x posJlonnie 3a aKTvIBHiCtto'

HauunporeAeHoAeTanrrriAoc.lri$rteHllgnoB€p*"."T_:T*agineasldctoMpyxomnx$optr,t
xirvriqsr,rx e.neuenrin B Mergro BcraHoBJrennfl rcpurepiia gon rerrosiqHl{x flopyueHb Ha ABox 'qinaunax -

Mono,qetrnenclrifi ta Sacnascrrift 
----.-. ir:-Ai^ --^6 n )eMo 3 tnu'vnu

fiocailwenna,t+aMonolq+nencaritl'0ii'axu|i'gil6i!upo6raroxnpoBoA'tJI'IoKtr
0,1-0,2 ra 0,g-1,0 *. tfa Uorro,4e,rneuclrifr-li"ttqi 'ot6"t" ""nsraHgff 

nopi4 Syri4aMeHry 6m'rorno

0,42-0,45 rcu. IIOpOgu H't)ItHboro apxerc npun.ta"n"ni awr$i6ur-gnynipoxcenoB'1Mt1 i au$i6ononruu

xpucrani"rnu*" "n""Ot-*r4 
,p"tut-Oiott*O""*" rneftcannn ra rpany;riroBl4M KOMIJIeKC0M - rJIuHo-

seMrrcrr4Mr4 meficauu i npncraniqHtlMtl cJlaHqflMtr' flnatsop:vrx"ft ::111.crc'nageuufi 
HI4)IcHbo-

rcer*6puftcru4MKoMnJIeKcor,rnopignoryxcrricno6ff{srro250u(niularro-aneepitoaasopvrauia).IIia

ff
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l-eoxitvtiqni Kpnrepi'i ennrdsy soH TeKToHi.tHtfix nopyuemb
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Fuc, 9. Bnicrn pArorwe Sopn riniuuux eteuanmie A nosepruesux eiOnrlalar Sacnaacucoi ditanrcu. fnu6una

ei06opg, m: a - 0,7-4,2 ; 6 - 0,9- 1,0, 7 - mcrmoui,ne nopgu,enna

mII qeTBepTrdHHvtMu BlAKJraAaMr{ SaJrJ{raroTh

c e pe,qHboJ[eBoHC b Ki,qo;ionniur, Ba n H"rrKyr, ni ciru,
nicnceranvr i r"nprHvr (120-130 M).

flpofi.qeHo npo$iJrb Bxpecr npocr.flralrnl{
TeKToHi.{Horo nopyurenHJ{, BaflTo 11 npo6, nig-
cranb nnixc npo6aMrd 250 nn. Peaynbraru{ auaJri-
Tr4r{Hr4X ,qOCJrigXCeHn HaBe,qeHi Ha pUC. 7. Hafi-
Oinrur qinasr4nfiI4 e r.3 i 9,6o nignuqenraft
sniricr Li Ta F a6iraerbcfl. 3a peayJrb,TaraMyl

BvrsrraqeHHfl pH ra Eh Br{cHoBKiB po6urru He

MOlKHa, 6O KOJrr{BaHHfi iX SHaqeHb I{eBeJr}rKi"

(Frop e inglrnaropoM Has{Bnocri renTo-

ffiffiI

Puc. 10. Ilopiewoeanana diaepau,a anicmg QmopV niqnnx nopy[IeHb. 3 giarparvtt alvlicty Sropy
g npo$ili Saunamroi }i.n'amtu, me,/xz: 7 ' eepxxiri eopuso*rn y BepxgboMy i ll,txutouy ropr4aogTax (prac. 8)
(0'1 - 0'2 n)' 2 - ttu*'ni'ti ?ow3o^*n (0'9-1'0 n) 

u",qno, ulo Ha Aocni.quux gfuraxnax (No l, 3)
piaxuqi B HaAxoAlr€Hxi $ropy y nonepxueri
ai4rc"nag,u npanTr4quo HeMae.

,{.na ncrauoBJreHHs rcopetaqiftuux gaJre}KHocteft uirrt gl4icrorvl ximiqsux eneryrentir na pisnift
r.nu6mi 6yno no6ygoBano KopeJrfiqiftuy uarpuqm ra spo6neno BI4cHoBKtt, rqo nafi6inrur inguxaropnrarvr

6yge mpusonr uffiopy npo6 0,9-1,0 n, gna J{ftono BcralloBJlrcerbcfi ctulbua rope.nnqia nidrc o ui44ro,

no6a.rrmu ra cBr4rHrIeM, 6ropy a uig,qro, BHarIeHHfl pH e wri44ro, no6a.nrrou uinereu ra $roporrr.'

fiocniAweuna Ha Sacnaecaxiil, }inatu4i. Ha Sacnascrldifi ginanqi rru6una aaJlfiranHrl

$yuganaexry 0,42-0,45 KM. Ilopo4u Hlnnnboapxerlcrroro eu.qep6it-uapuorironoro KoMnJIeKcy.

B qox;ri rrepena]rcae cepe,4Hbo,qeBoHcbro-cepegurotpiacosi xoilulencl4 nory]I{Hictro 4o 200 M

(xonmoueparu, nicronudu, anenponiru, gorouitn, uepreni i r.nuuu). V nepxHili .IacryIHi ocafloBoro
qoxJra nepeBa?fiarcra rpefigaui nicnu, niciloul,ttu,t, afleBptlTl4, uepre.xi. flotyutuicm qerBeprIlHHID(

siAnraAis cn,raAae 1?0-180 u.

-f

8li.

.! ir
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xoanncuxnfi E.fi.n Kpro.reruKo H.o., fiMHTpeHKo K.E,

3a peayntraraMl4 BI4sHaqeHb pyxoMl,rx $oprra ximivHr4rx eJreMeHTir y rpyarax (puc. 9) nafiOi.rnru
qiranoro e t. 6, 6o ryr MI4I MaeMo MaKcr4MaJrbguft a6il^ BHaqeHb Li ra F (naaanicrr renrouiqnoro
nopylxeHu.E). Snavena pH ri,q. sta6onuc.noro go ueftrpaJrbuoru) - He rromasoBo AJrF nucuonnis qogo
nassnocri renroni'r:noro [opyrueHxff, rle crocyertcs i sna'renn.s Eh.

Bnnicr Sropy ra piauilt rnu6uni rpaKrvrrHo ue auinroerrca (puc. 10), Ai.nsxra e oguopi4norc a
rrJraH npoHr4KHocTl floplA.

Ilodygosana ropursqiftna Marpr,tqs ra oAeplrcaHo nactynni' BlrcHoBKr4:

rnw6ur+u 0,1-0,2 M HasBHa ropelaqis Zn-Cu-Li, F-Cu-Zn-Li e ra:aluuvr
y npo6ax, niai6panrdx B

0,9- 1,0 M Zn-Cu-Li.
Kopenaqia &mpy y ABox roprlaoHrax Ayrfte Brrcorca (0,9).

Bnrrils oog rerctosiqunx rropJntreub Ea agopon'r EaceJrenrrff. Bi4ouo, ulo HaA goHaMrI aKTI4BHI4X
poanouie BtIHriKaIorb niniftni anomadi iueprnrx raais ra pagioamunnrx isorouis npupogruax raain:
Rn, He, Ar, N., CHo, CO,; napia *rera.nia: Hg, Cd, Li, As, Se, Ti ra in. V pisurxrgiJrsuxax poaJroMHr4x

sou Sop*ryrorbcff anoMa,nrni reoxivriqni nors [5]. Iasoni enranaqii sa6py4nrororb noBepxnenralZ crir,
pocrtlHuo-rpynroauft rronptlB i npuaemny atrvroc$epy Mg, Fe, Sr, Al ra isruruu eJreMeHraMr4.

Ha nigcraai peayrlrarin upoaegenrx gocnigxeub BrrffBJreHo BaraJrbHlnZ sgaeMogB'saox MilK
aKTI4BHI{MI4 tnu6vtt*wtmvt a6o [oBepxHeBr{M]{ poaJroMaMr{ Td aaxnoprosaxicrrc HaceJreHHfl.
huoaipniuruM e BIJIrIB posJIoMHL{x renrosiqnux crpynTyp rroBepxHeBoi qacrusu eeunoi nopn,
<?Itr,rtts> qilx posJloMir crorogni e nposBoM cyqacnrdx reo4lcraui.rurx npoqecia crrrcKannff aeunoi
ttopu. MancI4MaJIbHa rinrnictr noBepxIIeBI4x poerouir uacynnoi Ta HacyBHo-acynnoi nprrpoAr4
BocepeAncena B Me?rcax paxiucrnoro paliony. Marcnuanrnuu aa nourrlpeunffM piruenr
saxBoploBauocri y qrx paftonax xapaxrepr{ayrorbcfl riueprouin ra qepe6poaacny.nnpui xeopo6u.

Haasnictr HaA aoHaMr poaaouia anoua.rift Hg, Cd, Li, As, Se, Ti cnpuqr{Hse aaxBoproBaHHfl
KpoBonocnoi cltcreuu cepeA Ivricqenoro HaceJrenus. Ana,lori.rui xnopo6u ayuoaneni naguipnuu
eluicrorl,r Fe, Cd, Mg, Cu ra iurunx Bartrnlrx Merafiis y xapqoBrrx npo,qyxTax ra no4i, slri s Nrexax
oIII4cyBaHI4x paftouin naft6funure noruupeni. Kpiv roro, TnMqacoBe nepe6ynanufl Ta npoxcr{BaHHfl
HaceJIeHHff y raKrx souax Mosr(e npl4aBecrfi Ao Br4HuKHeHHfl crany crilZroro crpecy, srcufi ocna6.rlrce
ilraynuy cl4creMy ra a6Lrrurye vyr,nmicrr opraniauy go pianrax rnnie BaxeoproBaHb.

Bi4noai4no, nricqa poapI BHnx nopyue:rb e rnnoBl{Mrr reonaroreHnnMrr soHaMu (reolori'rrd
auouanii, Ae BI.rsBJreHo renroni.{Hi poa.noruu fi rpiqnnu, uarnind ano*ranii, lrlicqR, nos'saasi g

pyAHHMtI nonJraAaMr{ ft nonaurnsnru, ea6oroveui micqa, rpaaitaqirini anorvrarii roulo), ulo aaBAarorb

nart6i;rruroi rrrno,qn agopor'rc Jrw4vrfrvr,

Bncsonru. BcraHosreno, rqo y Mer$ax gocni4myraHux reprdropift nprpo4ui anoua.nii nag
souaMr4 rexroniqnr4x nopyruenb qacro Marorb anar{Hy AoBr*rrHy ra HegHaqHy rurrprrHy.

Peaynrraru ,qoc.ri,qncenna posuogi.ny BaJIoBoFo nuicry xilriqntlx eneMenris ra ix pyxoul,rx

Soprtr y Beprr{KaJrbHonry poapiai [oaepxneB]rx siArcnaAis AoBBoJrrlJrr4 4iftru nucnoBxy, n{o npr.lpogni
opeoJrr{ y rercroni'rnr4x BoHax xapalcrepl,rsylorbes a6inruexnsu ruicry pyxoMtlx $oprra xirvri.rlrux

erelrenris g rnu6unoro i necra6inuruu poeno4inoM cyMapHoro nuicry. Ile eanexurb, y nepruy qepry,

eig uineparbHoro ra xiMi'rnoro cft.rraAy noBepxrlesrx,uignnagis ra fpyntin. :

Anorvrauii HaA Borraurr rercroni.urr,rx flopyrueub ra rertoni.rnoi aKrilsigaqii xapaxreprayrcTbcs
nigour4enuu sldcrorfi pyxoMr{x $opu F, Br,.1, a raKotn fiepeBar*€nnsu rarionnrx ra anionnux $oprvr.

BcranosfieHo nprqrnuo-nacnigronrft BB'sgoK aaxnoprcaaxl ia HaAJrrdrurcoBr{M sruicroM
efieMenris (pyxouux $opvr .ririro, uinenrc i apceny) y nigseunux Bo,q,ax y aoni Paxiecrrdo-
Tucnscrnoro rnu6unuorc pGJroMy Kapnar ra Sropy s aoui Apqrarnoro poaJrouy. 3po6.neno

Br4cHoBoK, rqo qepea sruicr ro$ctrvHr{x e"fiemeurie y ni4eeunux BoAax ArftepeJr rqo,qenHe extnsaHns ix
fiK [r4rHnx urnig.nune Arfl oAopos's. Moxna pexoMeHAyBarr ix an ninyeamni aa yuoru npoBe,qeHnfl

,qo,4arnoBlrx MeAlrtrHr4x goenigncenr

3a pesyJrbraraMrf 6ioreoxirui.rHrrx ra riroreoxilrri.rxux goc.ni4menr, [poBeAexr4x y
gopnoripcrrifi nan4uraSnro-reoxiui.rnifi aoHi Sarapnarra, aa pyxoMr4vru Sopuaul4 Ba?KKr4x Metanis
ra Sropy BcraHoBJreHo, rqo y paftonax rercroniqnux fiopylueub nassHtlfi ni,q,auu1enufi sMicr salfiKlax

Drera.nis y fpynrax ra pocJrr,rrrHocri, sin Mae He rona.llrnraft, a rrJrolqttnnuft xapanrep i nn.nuaae na

agopoa'a HaceJIeHHfi.

k,
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l'eoxilvliqHi Kpnrepii ennnBy soFr rbrroHi.rnnx nopyulen6

IlposeAeni Aocfli,qnceHHs Ha rep,rropii Finopyci,4ogsomaz BcraHoBr4rrr He6esneqrd giannru aa

s[4icroM pyxoMrrx $opnr naxrilx ]rerauis ra KopeJr,flrliimuun sn'.sarauu uinc ereuentaun.
To6ro, BcranoBJrefio nacryuni reoxilrriqHi rpnrepii: nigaurqenrft rrvrict pyxourx $oprvr, Smpy

y ni4aenanux Bo,qax; nignuuqexuft nrvricr $ropy, nirim, apqe-Hy .'y rpyHroExx Btlrffllcnax; Sopnru
vrirpaqii xirvriqxux eneuenrin, xapaxrepni AJIfl lctlcJloro cepeAoBuIrla; nafiOi.nrura intencnsHicrr
norJrr{HagHff Baficnr4x }reraris pocnunnicrto; uaaanicrs S.nroigoArnauinu; n.noulnunuft (ne nonansurafi)

xapanrep nigaruleuoro uuicty ingNraropnilx eueMentis.

flocnigatcenna nponegeni ea nigrpnaneu fiepxanaoto $ongt Syugauenralrbwwr gocnigxeas

Vrepalnu (npoercr 14.8/004 ).
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The geochemical criteria of influencing of areas of tectonic violations on an ecological situation in
Belorus and Ukraine are exposed.
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