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3 ueroro npoBe[eunr nroniropranry nndcry rpynra xiruivurx eneuesriB y rpyuTax crenorol laugura$r-
uo-reoxiui.ruol BoEr ,qocniAnceso ciM aanosiAuux gi.ranon C$opmy.rrsonani ocnonni earconomipnocti

poanogiay Ealrrr{x meratir ra Ix pyxolrux rftopru aaJretrxo aig Siauno-xirui.tu[x BJlacr!{Bocrefi fpynrin qux

sanoriqgux rcpuropifi, uponegenufi eroilori.rsufi uonitopuur /pyntia {i.niallia rpbox BanoBi4xurcir (Vrpaln-
cb6oro crerroBoro npupogsoro, Jlyrancrrcoro nprpo4noro, rlopnouopcrnoro 6iocfrepnoro). Porpo6lesi ruero-

4uvni eaca4u gocnigxeuna poano4iny Barrcrux nreranis 4.1fl BuaHarlenns enonori.uroro pna[I(y repuropifi.

Barrxfifise snaqeflHfi y norenqiani Ynpainu Malorb tepntopii, ulo, Ba BllsHaqeHHsltl Saxony

Vrcpainu "flpo flpr{poAxo-sanoui.qnufi &oHg VKpainr", ni,qtRrarotr oco6.nraomy HaHIffAy

eanosignunr, afi o6'elcrr{ BaraJrbHouaqiona.nlnoro BHaqeHHfl - 4innurcu aeuni, eognoi nonepxni ta
noairpa HaA Hvtmt t Ae pograruoBaHi nprpogxi KoMrrJIeKcr oco6wlsoro npl4poAooxopoHHoro,

HayroBono, KyJrbrypnoro, ecrertrqfioro, penpeaqifinoro ra oaAopoBqono SHailennx, fllti runy'reni
piruennana opraHia 4epxcarnoi BJTaAI nonrdctto a6o qacrnoso s rocnoAapcbxoro KoprlcryBaHns i .4.ns

flKr{x Bcrauosnenlafi oco6nusuft pe*c{M oxoponu [1, 5].

Oco6.[nsoi axTyaJrbHocri ua cyvacnorrry erani 6ypxruaoro rexnoreHHoro posBl4rKy na6ynae

rrtrranHfl upo cryninr rexHoreHnoro BnJII,IBy na eanoei4ni aem.ni, npo ictunrdcm icnyrovrx era;Iosin

4nn pieurx nan4ura$rno-reoxitvli'Iunx 3oH Vnpaiur.
B peayngari Syn4auenraJrbnrrx 6araropi.rnux gocnigxeHr cniapo6inrurcaun nig4i.rly

nouryronoi ra enouori.rsoi reoxirvrii Incrutyty reoxiuii, rvrinepanorii ra pyAoyrBopenHs inr. M.II. Ce-

MeHeHKa HAH Vnpainn poapo6xeni yaaratrueui ni,qxogr 4o oqinnn crynenfl eronoriqnoro ptIsI{Ky

rcpxmpilt a piauurvl aHrponorennrrM riaBaHTa$ceHHsM [2, 3]. BraxaqeHo, ulo roltcullrlictr saficlcux

Meraais aa6eaueuyrorb nepeAycirrl ix pyxoui $opnrr, aAarui uirpynaru ra Haronl4qyBartlcb B

ob'ercrax goarinna.
B uexcax uonepegxix npoenria aBTopaMr [poBeAeno goc.ni4nceuns rpyHriB IIpI4JIerJIIlx Ao

uerauo.lricy (u. I(nin) penpeaqifinr4x reprdropirl dcocrenoaoi nang,ura$rno-reoxitvtiqnoi soHI,I ra soHtl

uiuranrx .nicin [3].
3 ueron npoBe,4enHfl uordroprnry ruicry AesIMx xini'{Htlx ere}rentis y rpyHTax crenosoi

nan4uraSrno-reoxini.rgoi aonu aBropaMrr gocui4xceni n'srb aaroui4uux gi.naHor - gua Sidann
Vnpaiucuroro crenoBoro nprrpoAnoro aanonignnra HAH Vnpainu: Xotuyroacrxuli cten (puc. l) [l' 9]

ra Kau'gni MorrrJrr,r (prc. 2); gra $i;lialu Jlyrancsroro rpvlpoAHoro aanosiAnl4na HAH Vrpainu:

Crann'{Ho-Jlyrancmuft (pzc. 3) i Crpfuraqiactxuilr cren (prc. 4) i ryu 4i,narucr rfopnouopcrnoro

6ioc$epnoro aanoai4nrra HAH Vxpainn (prc. 5): AirgHKa na Kiu6ypcbnoMy nisoctpoei Igano-

Pu6anr.ranesrcnft l4l, gai npuuopcbKr{x ginsnnu floriesclrcI4tZ, flropnlrqsxuft Kyt. .{oc;ri4xeui
aanoaigni rcpnropii HaJrelrcarb 4o nigeonn nisuiqHnx erenig Crenosoi .rau4rua$tHo-reoxiMi'IHoi
goglr, nepeBa'$Ho Caz+ (na.ntqienoro) rcnacy rangura$tin, oa BtncfiIoqexHsM {opnouopcrrcoro

oanoaignuna, axuft BnaxoAnrbca y ni4aoHi uingennux crenia, Caz+ + Na- (rcanlqieeo-uarpienoro)

KJracy nangrua$rir.
3a peayntraraMn goc.lri4xenl, npoBeAenldx y aanonignrny Xouytosclrcuri cten i BI4KJIaAeHnx

y po6ori [9], aaropamrr BcraHoBJreHo, rqo uiniuaarne ra cepe,4ne suaqenufl BaJIoBoro arvricry ximiqnrx

eneMenrie y fpyHrax rcpuropii aauoniAnuna He IIepeBI4IrIyIorb fAK [6], otcpiu anavennn ruicty
cBrrrHqro, cepeAge Bnaqerrns srcoro repeBl{qye IAK y 1,8 paaia. Minirua.nrue ra cepeAue snaqenHfl

omicry pyxoMlrx Sopu ucix ,4oorigxcyeanfix Meraris BI4IIIe, Hixt sctaHoBJIeHo nonepe4uitvtu AocniA-
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Eronori*{Fm{fr wroniropnHr sanogi.qrllrx ginnplox

Put. 1, Tutwei anndura.$tnu sanoei1nwrca "Xong- Puc. 2. Tutwei nu+dua$mu aanoeiduuxa "Ilan'ani
moecuctiril crnen" Moztutu"

l$euHflMn [1], rcoe$iqieHr sapiaqii anaqenr suicry pyxoMr4x $oprvr gocrigxyranux e.reMeHris He

nepeBxrrlye 527o, :aafi6inuutufir cepe4Hili sMicr nitpat-fiony cnocrepiraemca y qopHo3eMax

ssu.tailtnux cepeAgbonorylrcHrrx MaJroryMycHrrx Ha JrecoBr,rAHoMy cyrurr{Hny. I-{e cei4.rurb rrpo re, udo

tepuropin aanoaiguuxa 3aaHae anTponoreHnoro BnJItIBy

Sanorignnrc "Itau'ani Mou4iltr{" - rr1e o,4He ni44i.neuna Yxpaiuclroro crenoBoro npr4poAHoro

oanorignxra HAH Vnpainrir - poarauroeaHilfi na flpuaaoncrfiifi encoqnni, y nepxie'nx p. Kapatrru,
npr4Toxy pircr EepAa, xa rpanrqi uinc,{oneqrnoro ra Sanopiarnoro o6-n,, Heno4a.nin nig c. Hasapiena
Bologapcrnoro paftouy. Ha croro4ni "I{au'sni Mornnx" Mae nJrotqy uaffrxe 400 ra, a rutx naarlxce 300

ra BxoAr{rb Ao cnJra,4y Aoseqrxoi o6.n. fi 100 ra - go 3auopiarrcoi [5].
Benrrca qacrrrHa nrculi sanori4nurca, 6inn 200 ra, npr4rraAae ua noryxrHi crcemsi Blrtxo4r rpani-

ry Aaoeo-flogi"rrcsnoro npucradvxoro MacuBy, uqo eucovirorb Ha,q HaBnoJrr4rrrHian crenou, - gafi6fun-

ruoi sa rJrou{e}o iurpyaii n ,{on6aci i llpuaaon'i. Ilacuo rip npe4craBJreHe 3axi4uoro i Cxi4aon rpffAa-
uu a a6conrcrnoro Bncororo ordpeMrlx BeprurlH 4o 100 u (xo.uucr ix sucora c"rraJra 3-5 rcu). V aauoeig-
Hrdry gpyqno npoBoArrrrl cr4creuarur{He cnocrepe}fieHHfl ea nueirprcnaHHflM xpncradvnrx nopi4.

3a tan4rua$mo-reoxirvriqnorc aonanrnicrro [7] nan4uaSrn aauoeiAHl,ffia "Kau'ani Moturl,t"
.nonadayrorbcff Ha emonio-4elronii rcpucrari.{xilx nopi4 - rarc asaHi nprrasoBcblci lan4ura$ru. 3a
poAoBoro rnacu$iraqien qe uecoai Bncorr"Hr4, cxunrni go epoaifinnx npoqeciB, roMy uirpaqin
xiuiqnux ereMeHrie ryr c.la6xa i ai46yaaerrcs niA qac sMr{By fpyHrin. JlarqruaSru. repmopii
xapanTepnaylorbcs ax a4atni,qo caMootluqeHHfl.

Sanonignun anaxoArrrbcfl Ha nnoqi nigenulenux piexun, ge ni46ynaerbcfl BlacxigHa ta
nuaxi4na pa4ia.nrua rvrirpaqia xiMiqnnx eneMentis. E.neuentaryu4 Hanonrdqenlrff e Mn, Co, Sn,

CJICMCHTAMI,T BI{HOCY
7l
I pyHToyrBopIoBaJIbHl nopoAI,I npeAcraBJlenl

rJirrHaMI{ Ta rJII4H,{CTI4M}d siXKJIaAaMH i
cyrJrr{Hvlcro-qe6eHrAcrrLMM yrBopeHHflMI4 Ha

Br4BeplKeHr4x Ta MeTal4gPsiqHpIX nopoAax.

Cranmqno-Jlyxa,rrcbme nigginennn Jflyrancb-
Koro upupoAHoro aanosi4Hr,rrca HrtH VrcpaiHu,

a6o "fiprAl,tni{iBcbna gaIrJIaB&", poBTaIrIoBaHe Ha

ninonny depeai p. Cinepcbrcldlt floneqb, aa 30 nrvr Ha

nisni.I sig M. JIyraHcbK, 6i"rrs B KM siA cMr. Cta-
Huarno-Jlyragcbne, 6ins xyropa fiiufaswft. flnouia
oxoponnoi aonr{ sigqineHnfl cralloBt{Tb 520 lo,
aaltnrae BanJIaBy Ta r{acrI{Hy Soponoi repacn (nnou Puc. 3. Jlou}u*a$m, " CmanLtqva- JIAze'tt cbnoi $inii"
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Puc- 4. Tunaei nau}wa$rnu s&noei}nwta "Cmp*m- Puc. S. Tunoai
qi,eewtuil cmenrr lioc$epuoza aanaai}leuKa

Vopuo;rr'ope:rii{aeo

V qso*ry *ricqi urrpone (80-100 u) pyc.rro pircu yrnoprce Kpyry Jryny, orr{Hae sucopi cxrrJrr,r (,qo B0 M)
AI'IcJIoKoBaHrx nopi4 ,{on6acy, poaralrloBaHr,rx Ha npaBouy 6epeai. Jlisuit aanoaiguufi 6eper no.rornft
3 lu'{poKon (.qo 2,5 ru) aan;rauolo 3 BeJII{Korc rcilrrcicrto at"prr1u, oaep i nporonir, 6i.nrrua rracrrrga
ffKI{x Brparura 3B'fi3oK 3 ocHoBHnM pycJIoM. Eopona (gpyra HaAsarrJraBna) repaca n pafioui $i.rria.rrycsrae y ltrupltHy 10-14 xu i npe4craBJleua BeJII4KIIM pflAoM niqanux 6yrp-in. Tyr aanorigaerbcfi
sanlasxl4ft fiaHAirrs$1 a Soponoro repacoro [b].

Ctan,!'Iso-JlyraHcblce ni44ileunn anaxoAr4rbcfl y Cinepcrrco-.[oneqrnorrry Siaurco-reorpaSi'rnorvry pafioni' oporpa$i'lrio giu oxonJrroe anyMyJrsntgHi repacr4 Ciaepcsnoro .{inr{a ieu4i.lae$ca nr ,[oaeqrna repacoBa pinnuna. Bucora uicqeeocri * go b0 M HaA pianeu ruopa.
li4porpa$iuna cirrca a Cranl,Iqno-Jlyrancrrconry ri4gi;lenni npe4craaJiena'p. Cinepcinraft ,{o-HeIIb ra ii oaepauu-crapl'lllsMt!. Xaparcrepnuft .rran4rua$r CraHu.rHo-Jlyrauclxoi Si.rrii - noe,qHaHgfl

JII4crflHI/tx dcis a MaJIboBHt{tII{MtI fiyr{HtIMH raJrffBr4HaMv:, Tnxmwrr aaBor,ffMl4 crap}rrdb, rJraAAro oaep.
3a 'nangura$ro-reoxiui'u{I4lvl uo,qi.nou [?J Cranuvxo-Jlyrancrrcuft npe4cra aneunilr rr4nrrarcoBo-

KoBtIJIoBlrM crenoM Ha ruIt{Hl4ero-ule6enucrrx nap6onarHrdx MaJroryMycoBr{x rlopHoceMax (goneqrxi
langrua$ru). 3a pogororo rcnacu$iraqieio qe recoai rlvrcoatnuur, cxrnrui go eposifinnx upoqecir,uirpaqix xilti'rHlax enerrexris cra6rca, aig6yraerrca uig qac sMrrny rpynria. E.neuearauu
HaKonr'IeHHs IIux lanAmaSdn e Mn, Co, Fe, eJIeMeHTaMrr BrrHocy - Pb, Cs, Sn. Jlangrua$ru
aanoai4nrna HaJlellcarb 'qo IIJIoq ixrencnaHoro rexuoreunoro HaBaHTatfieHHfl, eJreMeHTaMrI
rexnoreuHoro HarourqeHHs snlrx e Cs-18?, Sr-90, pb, Hg.

Ctpinr4iacrrcrfi cten - ranolrc riggi.neuna Jlyraxcaroro nprrpoAHoro aanoni4nurca HAH
Vtpaiau, posralrloBaHuli u paftoni HeBeJurrcoro c. Itpnuu.ure no6m,ray cr. Mi.[ose Miroacrnoro palZony
Jlyranctrcoi o6nacri [5].

Teprtopia Sinii aafirvrae piauunne ruraro i e no4o4inou uir* ABoMa 6a.nnauu (Kpeft4nnnft ifuunsnrft apr), u1o BnaAanrb B AoJII,{Hy p. KprHnvuoi. Ha.nexurb ,qo pisnorparno-Tr4flqagoBo-
KoBl4JIoBttx cteuis cxi4norc napiaxry na asuqaftHr{x rropuoaeMax (afigapclri lax4ua$u,r). Jlan4rua$-rn l7l flBJIsIorb co6oto poatuleHoBani cxr.nr Br4rcoqr4H, ruirpaqia ereuenris aig6yaaerscn y npoqeci
3M,{By rpynrir' Eneuernaull HaKonTqgHHfl e Pb, Sn, Moi nunocy - Cu, as.'fiyuroyrnopmua.nrui
[opoAl4 [pe,qcraBJleni rnunauu ta r.rliiisnuMl4 )n'BopeHnauu. Jlangrua$rn *urro- n""uny agarHicrs
AO CaMOOlrrUIeHHg.

Ha crenosilx 4iarnrcax 3araJIoM rig6ynaersca utsngrcuft npyroo6ir xiftri.rHux e.nelrenria. IIIopo-
Ity ryr ni4ur'rpae SHarIHa qacrrlxa pocJlr4llHoro.iionpnsy i Hanonlr,reni pocJrrlnauy eJreMeHrr4 norpan-
JIRIorb y {pyHrtt. 3Ha'rna uocyurnunicrb.r.gpl4,T0pii crenis i nusrxuft pireru rpyHronr,rx BoA repe1ll6o.q-
Hcarcrb BrHeceHHIo xitwiqHl,Ix e.reuenrin aa rvle*ir{ naHAruaSdr, rouy sour 6ariropaeooo 6epyr" yuacrr
y npyroo6iry' fiocrynoBo HarpoMaA]Ityrcqtlcb y rpyHrax. Taxorr HarconrllreHxlo xiMi.rfni efierrlealis
cupuse nepeBalKaHHff BI4[apOByBaHIIfl HaA SBOJrOXreHHffM, rqo cllpr4se Harcofir4qeHHrc co.nefi ranrqirc,

lro?t0IJro$mu
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ErgnOriqrufi mOmirgpuHr SanOei'qnux,qinRHOK

Puc. 6" Cxena pffinn{Lu.tvs&Tttdfr OC?rOSTtUt fiLUwLg

naw}tua$mie samoei61{wto " trt&Jvl' fr"tl'i twaaulLt'L'o

Puc, 7 . cxena pffinks,UlyfierL1f+e murLia f parLrnxs

e ana s i0 rIuK& " C mowuuxo' JI g 3 &trcbtffit{t"

flr{i HelzrpaJrisyrorb r.yM}rcosi Kr4cJrorr4, soponylorb
y fpygrax HerlrpaJrbHy a6o cnafinoJlyl11gy

peaKIIin, qepes cBoi copdqifiHi BJIacrI4Bocri

Cnpr4fitoTb Hanonr{qenHru xiuiqHux eJleMeHtin.
rlopnonnopcbrctlffi GiocSepnlcfi sanoBigHrnrc

aHaXor[,HTbCn Ha niegni VrcpaiHu y Me]KaX

fononpl,Icranbcbnoro paltoHy XepcoucbKoi ra

C.IaKiBcbKoro paftoHy Nfrnonaieconoi o6nactelZ,

y niso6epe?fiHifi, qacTI4Hi ninui'Iuoro llpur'ropno-

Mop'n. Hanex{uta A0 IlpnaaoBcbKo-tlopHoMop-

cbnoi ni.qnposint{ii llplttlopnoM?pcbrcoi (flontmq-

Hoi) crenoBoi nponinqii" Tloro repl4ropin

:pppTarIIQBaHa oKpeMmMI4 AinsHKaM14 BS,,qOBlK

' CisHi.rHo*Saxignoro ye6epextllcff tlopnoro Mop.fl.

Tepmropin r{opHoMopcbKoro aanoniAHI{Ka

BaftMae qacTt{Hy flpuuopHomopcbnoi sanaAltnlr',

ffKa flBJlfle coboro Kpafronrlfi nporlau Pycsltoi

nnatSOpMI,I i eanOBHeHa OCa,qOBIAMr npcbnw*\ln

KpeI;IAoBIdMId, naJIeofeHoBYIM14, HeoreHoBIawII{ i
aterBeprldl{HI,IMIa ni4rcnaAaMIa" Fenne $ pafioHy

ganOei.qgldga SaraJIOM pinHuuruqfit, flKI4I;I 3l{t{Xty-

eTbct{ B !{anpflMxy Mopfi, 3 go6pe Br{fltsJIeHvIM

MeBo- I nninPopeJlhe$onn t5l'
OcHonni t'pyHtoyrBopmeannHi nopoAI{

JrecoBI{AHi cyrJII4H Kw, .qannboaJlrorianrHi Ta nepm-

rJIffrIiannsi niudaHi nigrcJlaAtf ' cyuacni nnopcnni

HaHocI{ t7l
3a JlaTigllla$tno-reoxinni'IHolo souaJlunicrrc

aanoeiggyl6 HaJIe)fiI4Tb ,qo Ctenggoi 3oHI4' ni.qsonm

nisAeg11oro cTeny 3 JlaH,q1]Ja$tamru Ca?*, Ir[a- --

OH- KaJlbl{iesoro ra coAggoro KJIaCy (npuuop-

$oM6pcnni JIaH,4IIIa$rm). IIe TI{rqaKoB0-ItOBI4JIo-

sww cTen Ha cnitno-KaIIITaHoBI4X fpyntax Ta

pieuOtpaBHo-JIyKOEmilI Ha JIyKoBo-cOJIoHI{IoBaTI4X

fpyntax, srci posBylneni Ha JIerKOCyruIr'IHI(cTI'{X Ta

ninlanux niArcnaAax.

flpn.ropH0Mopcrni JraHI{mastn npeAcraB-

JreHi IIJracroBo-aKyMyJrfiTr4BHr4Mvr Hr{aoBvIHHI4M14

pinnnnagyr, nnirpaqin xiruiqgr4x eJleMeHtie B flKI{x

nig6ynae rbcn 3 nitpoeoro eposie Io fpyHrin,

amyvly.rrgqig B nOHr{iKeHH.flX COJIoHqanin'

t'pyntorBgpni nopogla npe,qctasfieni TJMHaM!{ ra

TJII,IHI4CTI4MI4 yTBOp e HHfl MId.

EneUeuta'nAm HaKOnI{qeHHg B KOMnOHeHTaX

JIaHAIuaSty e Pb, MO, CO, eJIeMeHTaMIiI BI/rHoCy -
zn, As, cu, TexHoreHHI4M eJIeMeHTOM, III0

Hanonurlyerbcfl B JIaHAIua$tax, e Be t?1.

JlaHArrra$rn Marorb llmsbKy sAarHictr Ao

caMo0quutreHHff.
y reoMop$onoriqnirl 6y.qoni sanoBl,qHr{Ka

Br{AiJrflrorbc.fl I runw Micqesocri: 1) HaAsanJraBHo-

nfir*oBa ra eKonoriqna reoxiMifi. - 2009. J Ne'l tg). 59
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repaconi Hr4aoBrdnni pinHrunr, cmnageui
JrecoBrrMr{ cynicriaMr4 Ta CyrJrnHKaMr4 3
poatsuHeHr4M vrixpope"rme$ona ra nepeBa-
)r(aHHJrM JrrrHo-rc'aurraHoBrlx coJroHr{}oBa-
Tr{x fpyHrin y'n-nnnnrenci B coJronrlfl$rrd. Ao
Ilbom Tuny naicqesocri nignocrarbcfl Aoc-
nigmyBaua Aingnlca firopnxrlbxrdfr, rcyr;

2) anuxcen! rrr{Manno-Mopcsrci pis-
Hrnnta Ha cyuacnmx Mopcbxrdx ei4naaAflx,
Ae poaBtrHeni",r eofionrli cyrJrr{nrcri y
KoMrlJrercci B co.roHrrarcaMr4 Ta cofioHqa-
KoBraM MyJroM, Tyr poaTaruoBaHa 4innnna
flodes crtrcwflr;

3) Ha,qaanrranno-repacoei ropdzcri
pisnxHu, cKJraAeHi cytracn mlrrrr eoJroBr4Mr,I

Ta BepxHborreTBepTmHHnMyr annsiaJrb-
Hyrmrr ni4ruraAaMra B AepnoBr{Mra NraJro-
poBBLrHeHnMrd fpynramrd, srci crcJra,qaiorb

4innnrcy leaHo- P udanbEra Hcb t+uft.
O6'ercrou goc.ni4:renufi e fpyHTr,r HaBBaHrrx aanoaignunir.
fpynru aanori4nma "Kau'sni Morl4rr,r" npeAcraBJreni vopnooeuaMrl MaJroryMycurrrr,M i uano-

noryll{Ill4Ml4 asu\aftnumtt. Ha Jleco[oAi6nux cyr.nusnax i npo,qyffTax runirprcuanna nprcra.ni,lrNx
nopi4, noryxnicrr "srcrx uafi6inb[Ia BBAoBrfi AHr{rqa yJroroBrlnrd nrix gaoua [apareJrbgrrMr4 rpsAaMr{
ripcrnux uopig [5] (puc. 6, noauavna 2).

Yropy no cxtlJlax nopi4 aoua aMenllryerbcff paaoM ai aHnrHeHHsM JrecoBrrx nopi4 ra a6i.nrruen-
xau nroqi BtIxoAy Ha .qenlry noBepxxlo npogynriu auairprcaannff Kpr{craJrivirux nopi4 (prc. 6,
nosHaqxa l). ,{nltule yJIoroBI{HI4 uixc ripcrnnMra rps,qaMrr poaciueuo 6arxauu (pnc. 6, noanavrca 3).

t'pyurra CraHnqgo-Jlylancbfioro aig4i.nexna SopnayroracR nig an.nrsoM nocriftxoro BoAJrHoro
rIoToKy, rrpeBaJlroloTb ocHoBHl Tkrnm:

JIyKoBi naucnocyrJl?IHr{cri qopHoaeMrd Ha aJiroBii
AaBHbo-sJllonianuHux niuqanrx nigrcnaAax gafirwarorb nJroudy
tIoBHa.{Ka 1). nig tsogolo anaxo.qldrbcs 23 ra nJroqi aanopi,qHr{Ka;

cyqacHOMy MlJrKoseMrroMy Ha

BanoBigHnrca y 208 ra (pnc, 7 ,

aJrIOBu cyqacHoMy
SanJraB cepeAHboro

- 6o;rorui He BficyrueHi vopnoaeur, a6ararreni oprauivnorc peqogr4golcl, Ha
tui.ltnoaeuxoMy Ha AaBltboaJlaBiamnux niqarux aigmagax Ba)r(Kocyilrr4gr4crr4rx
Ta Hr{sbnoro piaxa: uoraHo aepyrcTbcff i cuarxo orneesi (pnc.7, noanavra 2);

Ta6.nnqa l.
Ba.nosnfi eMicr xiMiqur,rx eJreuesriB y rpygTax r qi.rrouy no canoni4uurcax, ur/rcr

Puc. 8. crena Yapuolwopcbno?o fiioc$epuoao aanoei}?Lu,rca

SauosrAHr{K Ln NT Co Uu Pb LI

XouyroBcbKr{fi cren 5{r-59- 100 I U-34,U- 100 'z-5,9-14 lu:25,2-50 'zu-59-zua

Karrr'flHi M0THJIH )$-0u- tut, t u-26,7-50 7-Z,9-6 7A-7,6,7 -50 'zu-Jv,'l- 
I u0 zu-t4, t-zut)

Uranu q Ho - tly rar{c6 KH fi 50-u5,E- 130 l -25-U0 'z;J 
;3- 15 3-20-50 'z;17,5-44

I U-i6,7-200
UrpmrqtBcbrr{fr cTen 50-68,7- I 00 30-3 8,7-50 3-6,1-E t 0-3 I,3-50 zO-ii,3-50 r 0- r 6-24

TIo HHK 

-- 

r

>tr0pJprqbKr,rn r(yr 30-4E,5 -lZA 5-9,2-70 4-6,I -U tu-73, t-40 6-'26,6-t00,

tnaHo-Pu0zurrqaHcbKHfr 5-7,6-34 l -5,7-30 'z-4,4-E '2-4,8-LL) r-j- I 0

loruscrKHE 5-46,5-60 4- 14,9-41) '2r3-'J 
rb-16 J-'ZE,Z-40 r u-J4-50
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Eronoriqnnft moniropnHr safloBlgHnx ;1insuor

Bmicr pyxoernx Sopm xiuiquux erlemeurin y t'pynrax
Tabauqrr 2.

n qiuouy no sanonignr{Kaxo rur/nr

l{rnnHxn Zn NT Uo Uu Pb LI
Xonayroscrxufr cren 5-lz,L-7,6 6-S,6- l'2,4 L-4r4-9;J ,4-5,3-7 ,6 4,4-9- l7,U

Kanr'ffHl M0THJIH 6-9,4-76,5 ,s-419-U o, u- L ,g- J ;z 2,5-4,6- ltJ 4,2- l6-69 '/,4- l I ,3*26,5

Uraunquo-JlyraxcrnuE lJ r4-'/,Jr'l- I UU 0,3-6,6- I3,5 u,l-3 ,4-7 , ur3-516- I3, 3-U, I - l6,2 u,2-27,6-5 E

Crpimqiscrxnfr men 4r3-'l ,L- l'Zr'2 5,7 -7 ,9-9,S ,J-'J,14-S rE 3,5-4,4-7 ,5 J-),y- u,4 lu-t 1,9-t6

t{ot HoMopcrxnff CItocQepxufr 3anoBUHHK

llropnHurxufr Iryr 'z,;J-TJ 
r4- 103,u L,Z-3,7 - l',Z,g u,4-z,a-5,4 '2;3-3,6-7 

,U J,U3-U,6- I J,5

eaHo-PHO ttfi b,rl ancr rcu ft ur55-Zr7*7 15 013- ,4 u,4-u,s- 6,0 uo l -tjr5 -'lrb {J17 -717.-614

lonrscrxHfi 'LrL- I )r)-4J14 ,9-4,1-9rU ,'3-.J r'l'' l ,9 0,9-3,J-) o5
'/,b-9,4- 14,

Ta6.nr,rqa 3.

Ceperuifi rnicr rirparia y fpynrax m pH rpynrio a qinoruy no ranonigunra:r, ur/nr
(rpaurrno norrycrrMa rcougeurpaqia nirpatia - 120 ur/nr)

llapanaerpn Mm Max Med pH

KomyroBcbKr{fi cren 182 348 232 6,6*7,3*8,0

Kau'sHi Mornnlr 93 348 179 5,9*7 ,A*7 ,6

CrauuqHo-JIyraHcrnuft 32 n6a 318 5.6-6"6*7,6

Crpinruiscrxufi cren 93 348 179 5,8-*7,3-8,0

{opHorvropcbKuft dio eft epHI,Ifi sanoeiAHnK 9.1 I 653 437 6,8-7,6*9,2

- 4epexoni c.radopoaaulleui niulari rpyurr,r Ha AaBHboarpsiaarHrx nirqanux nigrcnagax (mou1a

210 ra), ulo BrraxoAfirrcn uig niconru noxptlBoM (puc. 7, noana'rna 3);

asuvaftHi BalrcrocyrJrr4nucri. cepe4nroryuycni qopuoaeMtl Ha cfracHtlx antosiarlHtlx
rigxnagax (pxc. 7, noana.rna 4).

Ha 6opoul,rx repacax ranorn posauuyri nicru cna6roaa,qepxoBani c.na6norymycooani poenircnaHi

(pnc. 7, noaua'ma 5).

,fiocnigucyuani asropaul,r rpyHrr,r eauorignrxa Crpinlqiscrrrti creu B OcHoBHoMy upegcraaneni
qopuogeMaMw ssu\ailftruMl4 MaJloryMycnt4Mtr BalrcKocyHII,IHlrcrIdMtI.

fpynru {opnorrlopctroro 6ioc$epHoro sanoBi,4uura upeAcraBJlexi rproua ginaxrauu:
ua 4i.narqi fropurqsrufi rcyr poearneni cyr.nunracri ta cynirqaxi coronqtosad fpynrN y

nowrnnercci a xJlopr,rAulrulr ra xJroprrAHo-coAoBI4MtI coroxqanaMl4 Ha JIecoBI{x cyrJII4IIKax; JIfIHo-
Kaurranosi cepeAxbo- Ta c[JrbHoeouonqtoeari fpyHTtI B KoMIUIeKci a co.nonqaMu fiyalHo-crenoBtlMl/r Ha

oilreexr4x JrecoBnx cyrfir4Hrcax; ratrlranosi aaJrtrrurcoBo-Ta cl4JlbHoconoHr{rosad fpynru y noun.nerci e

COJIOHIIffMTI CTeIIOBI,!M]!;

4itanra Iloriiscrrrfi npeAcraBJrerra xJroprAuo-cyar$arn,rMl4 coJIoHvaKaMI4 y ttoun.nenci a

AepgoBrrMr,r posBrrHeHtaM:a nirqanuur4 fpyHraMrl: coJIoHqaKaMI4 ra cofionqanoBttM MyJIoM; niqano-
qepe[aruKoBr,turd KOCaMr4 Ta l1epeclirIlaMr 3 nicrauu cna6OaagepHoBaHtlMtl Ha cyqacHl4x MopcbKttx

ui4magax a,4epHoBI,IMI,! ouleeut[Ml4 fpyHTaMI4;

gitaura Isauo-Pr6anuqancltcrdft cftJra,4eua, B ocHoBHoMy, .qepHoBtIMI,t MaJIopoBBIlHeHI4Mt4

{pygraMrl ra uicraur c.na6oeagepHoBanr4url ota6oryuycoBautlMtt ra HeryMycoBalrttMl4, B roMy uuc.ni,

niA nicosorc pocurnnicrro.
Merogrna i ueroAu goc.nig,aceuua. Big6ip apaarcir fpynry rpoooArlBcfl 3a MaplupyraMl4,

[poKrraAeHr4Mrr ranuM rrfiIroM, qo6 nporecru onpo6yeanns naft6i.lrblu norrrlrpenux rilnis t'pyndn

aanosi4nurca, i, eoguouac, onpodynarrr fpyHrl4 na giunnrax a pienum Qynrcqiona,rbHtrM sHaiIeHHsM

(rr,ricqs npoBeAeHrrs encnypcift, a6co.nrcruo aanosiAHa gi.naurca roqo). Iurepnan ni46opy npo6 fpynry
a {pynroeo-pocJrr4HHorc ruapy cK"[aAaB repeBax*ro 100 M, aJIe aa neo6xiAuocd npo6u ni46upanu

IlOurycOna Ta eKorxriqHa reoxiMifl. - 2OOg, * Ng1(9)' 61



figenHcbKa M.8., Xyx O.A,

Bnenaeur /{aHi aeropir (2008 p.) llonepeAHr AaHi (1995 p.)
Ln 50-68,7-100 50-99,9-200
NI 1016,7-50 l0-46,6-90
UO 21,94 1,2-13,515
Llu 71]-i26,7*50 'za:27,u-40

Pb
'],u-}{J,7-100 17-24,8-50

LI 7U-54,7100 t 5-36,6-t 00

tsa '4)A:246,740U 100-357 3434
tse -3, I 3-l 0 '2-3,6-E

V 3(H6,7*6U l2-8 I,5-200
I u00-l'387-2000 400-50 l 5-8000

Mn E0-300-600 l 50-703-5000
Ur 20-7640 J.Z-'t6,9- 100

BI :z,l*'J I,l.-I,E-z

Banosnfi s*icr Merurri*1:HX*
ganoniAnr,nca Kam'sHi Morn xw, mr/ttt

I lapan,terp Uu Co NI Ln Pb

Med 4.6 I.E 4.9 9.4 r6

Min 2.5 0.u I.E 6 4.2

Max l0 '3.7
E 26.5 6U.U

.Iactilue. frn6una ni46opy nepeaanuroi xinrnocri npo6 0-5, pi4rue - 5-10 cm, ,{.na BTBqeHHR Bep-
turatrnoi rrairpaqii 6y.nu aannageni nere.rlrni rpynroni poapiau, rig6ip npo6 r sKr4x npoBo,qr{Bcfl sa
iutepna.noru 0-50 clr ia rcponou ni46opy 2*5 cu. Maca ai,qi6panoi npo6n craHoBr{rra 200-300 rpauie.

Ilepe4 rpoBeAeHHJ{ur ananiruqnrx goorigxeub rpoBoA,r{Jrrl nepBr4HHy o6po6xy apaaxin rpynry:
AoBoAI4JIII go noritpauo-c)xoro craty, KBapryBaJrr4 i npocironarn qepes curo giauerpom I urvl.

Bnsua.reHns BaJIoBoro ruicty i nnaicty pyxoMr{x Sopr'r xiuiqnnx enenaenris (POXE)
agilicurcranra sa AonoMororo MeroAy arounoi a6cop6qii, nuicry nirparia i sHa.reHHs pH ra Eh -
notenqiouerpr4rrnoro MeroAy Ba cranAaprHoro MeroAr4xorc [8].

Peay.nrrarn. Saramnufi sMicr sarosufi, plxonux Soprvr, nuicr nirpar-lZoHy ra pH rpyHriB
gocrigmyaanltx sanosi4rurria crenosoi largrua$nro-reoxiluiqsoi aorrr nanegeurlZ y ra6n. 1-3.
Hafi6fursurrfi cepegnii eanosuit nuicr qunry cnocrepiraeMo y rpyHrax aanonigulana Cranu.rHo-
Jlyraucrnuft, cBtIHIIIo - n eanonignuny Xouyroscrnrrft cren, nircenro, no6antry ra uigi - y rpyHrax
eanoai4nuna Crpi;rrqigcarcr,rft crerr, AJrff Xouyrooclnoro creny xapaKTepHuft narl6i;rrurr,lZ
MaKcI4MaJIbHufi salrcsuil sMicr Hinerro, no6amty ra cBrrHIIro. Banosr{ri snrict lreratie y {pynrax
9opuoruopcrnoro 6iocSepnoro aanonignuna nopiannuo s iHruraMra sanonignurcaMr{ crenoeoi soHra

xaparTepr,rayerbcs BnlrrrcenrrM eMicronr 6imuocri rvrerads.
Hafi6inrru qacro Haftauquft auicr pyxoMrrx Sopu xiuivHr4x ereMeHrin y fpyurax $ircyemcn

Ha repuropii CrauN'ruo-Jlyraucucoro sanoaignurca (cepe4ue ra MaKcr4MaJrbHe onaqeHHfi auicry
pyxoMr4x {opu qrnxy, uigi, .niriro, MarccnMaJrbHe - nireno). V oanosi4ur,rrcy Kau'ssi Morrru
nafiruqe BHaqeHHff cepeAHboro ra MaxcrrMaJrbHoro nuicry cnocrepiraeruca AJrr cBr4nuro, y
xolryroacffiouy creny - AJrfi rco6affiry.

Buicr uitpadn ni4auuleuufi y acix eanoaiguurcax crenonoi BoHr4, rqo firuoripno o6ymoueno, Rrc

aaoHaqeHo Brlrqe, Siauno-reorpaSivnruu oco6rilsocrsrrar gocnigxyBanr{x repnropili.
Kau'sni MorrJII{. Y ra6.n. 4 naregene nopieusnna BaJroBoro nuicry Meranis y rpyarax,

Br{BHaqeHe nauu ia peayJrbrara*ru 4oc.nigrneHb, npoBe.q,enrrx Ha 13 poxia paniure na repraropii
aanoni,qnuna Itau'sui Mornru. Cnocrepiraerrcn nignuulenna niniwranrnoro, cepeAHboro ra
MaKcI4MaJIbHoro rrrticry Pb na Soni aurxeunR nuicry 6inruocri ereMeHris (Zn, Ni, Co, Ba, V, Ti,
Mn, Cr). Eea auin aaJurrurrBcff Barosnft nuicr y rpyHrax Be i Bi Moxna crBepArftyBaru, n1o suicr
uerauis, sa crprrflrJrusrax oco6n[soctefi penre$y, "uacui4yerrcal',3!l rpyHroyrBoproBaJrb4l4r lropiA,
npe,qcraBJlenux 6iorrroBr4MI,r por$eeuuu rpaxirauu - "KaM'flHoMorlaflbcbrcrrMr4". .,,i , ,...,:

3a noe$iqieHraMr4 rcopevrgqii uixc aS.noarM grvricror\4 e.reMetsTis y.rpyHrax MolrcHa 3441.uUrlt 3

rpyflu: icrornNft rcopennqiftnurl as'saon Mix aciMa qJreuaMu rpynu yrsoparorb Pb, Yb, Y, Nb;

Ta6nr,rqn 5.

CrarrncrurrHi napamerpr{ BMicry pyxomnx $opm
ximi.rnr,rx eJreMeHTiB y fpyHTax sarroBiAHrrna

Kam'nni Morr,urrr, Mr/Kr

62 Ilouryroea ra eKonoriqHa reoxiMin. -, 2009, - Nel(g).



Eronoriqnnfi moniropuHr ganoBignnx ginnxor

ffiEn

ENi
HCo
trCn
wFb
ffiLi

Puc, 9, Cepedxi& emicm pyxonu* fiopn nematvil A illl'piler'erni seutainong u.a necono0i.6wlr cvanurncor
aarweifiuuxo llan' aui Moeu.nt, ua / rce

nzn
nHi

I {]*
In fru

EI Fh

El-i

lr s 0.$
l$ fi.s i3

IIB[:iH']E| tn.qff]nFs*E]tHsFtt Lt{'FH(r*S},t **J-}*.9{U*rilail:Hlttt nttneltH tliStrH,}$*hl {i t, n':nf ltti tt *li X*t*t't
nlu$Hl SaritncPnmxlrcn+ri

Puc. 10. Cepelnii, ewicrn pgxoaa,r Sopm azrnania g fryHman Cmauurmo-Jlgzancucoti $i.nii, ne/nz

icnye xopenaurilntuilt BB'sBoIc uilr Ti-Cr, Cu-Be, Zr-Ba, Pb-Li;
nig'eunufi sB'ssor a yciua eJIeMeHTaMI4 Malorb V, Ni, Co.

IIi lani cyrreBo ai4piannnrrca ai4,4aHr4x, orpxMaxux y nonepeAnix 4oc.rligxerurnx [1].
Cepe,qne, uiriua.nane ra Mancl,rMafibne oHaqeHns rroKaaHrKa rc]4cJlourocri-ocxosnocri fpyndr

(pH) aauoai,qHluca Kau'gxi Morur.nvr craHoBl4rb aignoni4no 5,9-?,0-7,6.
Hauu Brrepue npoBe,qeHe goc.nigxcenna pyxoMr4x Sopnn BalKKt4x Meraris y rpyHrax

aanosiAuilra lta"n's,ui Moaunu (ra6t. 5, prc. 9). fltt i ovircyraroca ni4 qac ronepe4nix 4ocnigxenl,
suicr pyxorvrux $opu nopisnano xeonavnlrfi, He nepenldulye IAK [6]. Hart6inruruli noeSir$ent
pyxorrrocri y fpyHrax xaparcrepHr4ir Ms qr,rHKy (8,7), naftuenutnil - ,4JIfl cBI4HItrIo (4,0), gla nixe.nn

ra ui$ - ei,qnosiAHo 4,7 ra 5,4.

Buicr nirparin y {pynrax ganosiAHilna ltau'sni Morr.nu nanegenrfi y ta6;r. 3. .ftt i,qlfl rpyHriB

iHrunx aanoni4urrcis crenosoi aaugura$ruo-reoxil,ti.IHoi aonn, cnocrepiraetrcg ix ni4aunlenrfi nuicr
rigxocno I,[K.

16

14

12

10
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f,gsuncbKa M.8., XyK O.A.

@i"nianu Jlyzaucurcoeo npu,po}uoeo sanoei}uuxa HAH Vnpainu, CraHN.rHo-Jlyrancrrultr.
Cepegnifi rroKagHttx pH g.na qopnooeuy ssuqafiHoro cepeAHboryMycnoro Barr{necyrJrrrgr4croro
craHoBl4rb 6,B7 (rraerrci KoJIIlBaHb 5,68-7,5), grfl rropHooeMy JryxoBoro - aiguoaigno T (b,g-Z,bg),
qopHo3eMy 6oJlofiroro - 7,7 (7,4-7,75), AJIfi AepHoBux cna6opoaBnuyrrrx niqaurx rpylrrin - 6,16
(5,57-6,48).

Bafiosilti sMier Dteta.nia y pienux rtrlax rpynria Crauu.rno-Jlyrancsnoi $inii uaaeg enuilt y
ra6l' 6. Iligruulenrft sltict tvtigi, cBtrnrlro ra nixenro nopiunaxo s uonepegnivrr,r AaHuMu
cuocrepiraerbcs y rpbox rllnax fpynria: .ropnoeenai JryKoBoMy, vopnoaeui 6onornonay, .ropHoaeui
snuuaftHonry cepeAHboryMycHoMy BatrcrcocyrJrr4gr4croMy. HalZuesurrfi sanoer4fi etficr Mera.ltie
npl{poAuo npr{raMaHHrdft gepuouuru caa6opoenuuyruM niulanuvr fpyHraM.

Ha prc. 10 i y ta6n. 7 naaegenuft rmicr pyxourx $oprvl ruerarie y rpyHrax Cranil.rHo-
Jlyrancrroi Si.nii. .[ns qopHoaeMy asuqaftHoro cepeAHborymycHoro Barrc$ocyrrunrrcroro nafi6i.nrru
ni4nrqrmocs oHalIeHHff ruicry pyxourrx $opm 4oc.uigxyBaHr4x Bar*cnrrx Meraris fln cepe.4 qorr4pbox
rrnia fpyuria, tax i rignocxo nouepe4uix 4ocni4xenr. Tarcox cnocrepiraerrcR nignruqegilr? eMicr
II}IHKy ri4nocxo uouepe4xix goc.ni4xenr y qopHoaeMi ;ryroaorray ra qopHoaeMi 6o.nornoruy, ra uigi y
uopnoaelri JryKoBoMy.

Ta6.rruqa 6.
Banonr,rf,i nmicr i Melni KoJr!{BaIIb Buarrenb MeraJriB y pieHmx rrdnax fpyurin

Cranuquo-Jlyrancbnol Si.uil (1 - [aui 2008 p.; 2 - AaHi lggf p.), mr/nr
bJIEMCTTT 9opuoseM nyKoBr{fr ttopHoreu Oolornufi Y OpHO3eM 3Br{qafiIJ.*tfit cepeA,}r bo -

ryMy oHr.rfi naxno cy urHFrn cTfir4
AepHoBl cnaoopo3-

BHHyri nirqaHi

2 .,
2

Mn r62 450 zgs 484 lsE 32V 20
t00-300 320*630 I 00-300 320*800 l0-300 200-630 l0-30

\l 39 35,2 l-a 33.6 52. 17.6 4.4
2U*50 3Z-44 r 0*50 324{) r0--80 8*3'Z -'ztJ

;0 'ta
OJ

-J
J r$J 3-U 33 z

')4 24-80 z-4 6,3- ')-
-'t 4

I 1636 4900 r65t] 3340 1440 3J60 4J-&
IUUU.Z5UU 3200-"6300 800-250t) 32ZU4U0t\) zao-2040 32{JLH000 r 50-800

V 6&2 7U.6 J5 611 6 9E 73.8 b,-{
5{J-IOU 6,J- i. UU 3U--EU 40-t tlt) l0-150 t24A 2-/.U

,ir u u u 6.U.6 45 62.* 4

22\eU 50-80 l u-40 4U*l0t) 5-60 J'2*t'2.4 /.-6

Lr 93 l-Ug 95 J& rgs r50 6E

50-250 E0-250 4U-t 5U I 00-.200 30-200 E0-200 ru-l5u
Nh E-U J9 OJ t_o LU 15.4 u

4-l u l5-2t) J*tu I )-ZU 2-E LZ*tA z-5

u u 2.4 35 a 3E 34 LU
zu-4u z$-25 3(HU 23-2.5 l0-50 7{d-.65 3:2.1)

Pb 76 t4.2 z5 lJ.4 2? l.l 2.4

2{H0 l'1,:].lj zwSt) l0-t5 8-30 4-Z{) 'z-5

Ln E6.4 92 lu0 lgg u0 ru
5U-r U0 65-r'/V UU- IZU 5$-t 30 I OU-5UU

Ta6.rruqfl, 7,

fpyuris Cranr{rrHo-Jlyrancbrcol $inil
2 - gani 1995 p,), rur/nr

llopirntrJlblrmfi nmicr p]'r(oMrrx *opru MeraJriB
(cepe4n€ Buarreurrrr ra Melmi KoJrr,rBanb,

y plsHrflx T]rnax
1 - gani 2008 p.;

Ureueur ttopHoseM JryKoBHf {opHoreM OoirorHnfr iopHoreM 3 BHrr airnufi cepenH bo ryMya HtE
BaxKocyrurHHlrcTHfi

7 Z 2

NI u-lurb-IJ L-l ,-l - 19,3-'25,7 -12,4-13,6 l5,u-z I -30,u u,6-l 1,5-13,5 '2;J-7,9-17,

Uo 316*5 ,l-614 b,9-E-9.Jl 6-6,3-6r5 6rZ:l,r-u,u 4,'J-6,U8*7, -'J,i-7 ,4
Cu )r)-u,'l- I I,4 J,'1.-'l ,L-L'].,) 9,8- l0- 10,3 l'/,rr- I'lr9- l J, 9,2- LL,'Z- l'3, 7,4-6,6-20,5
Zn z)-4u,:-)) '/u 

r}:l.E17 -3y,4 5tJ-57,5-65 L),4-'Z5 ;/-69, 'zu-47 - LUU 17 ,l- I 8,6-63,4
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Eronoriqnnfi uoHiropnHr sanoBi,qnnx .qinnnor
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B s lrf l{sf;vf nl.r HH s r Hri

tr $onornini qopHo)rht

n $firoemi'i uo;rns )Ghr

Pue, 11. CepeAr+ifi, erwicm
nimpamia A pieuux rnu.nar rpyumia
Cmaruuuno - JIy ?arLcbnei #irlii, nz / rce

Ta6nnqn 9.

Bruicr ra rracrna ni4 nanoBoro nruicty
pyxomnx Sopm (iur/rcr) narnntlx Meranin y

rropgoaemi sruqafiHomy MaJroryuycHoMy

Balr{ KocyrJrr/rHr{cToMy gan osiAH I{Ka

Crpinrqiecrrcufi cten (cepegu€ Ta intepnaJlll
rcoJII{BaHb sHaqeur), mr/nr

eirirr nirparie

Ha puc. 11 ao6paxenrrZ guicr nirpario y ,qocnigxyBaHr4rx rpynrax Qinia"rry CraHr,rqHo-
Jlyrancunoro. Haft6inrruufi sl,ricr nirparin cuocrepiraerrca y xopxoaeui eru.raftnouy
cepeAxboryMycHoMy Ba'*KocyurtlurrcroMy, ixuri ruuu fpyuria, orcpim gepnosr[x cra6opoaBr4Hyrr4x
niulanrx, raroln Marorb nigrurqexurZ ni4xocxo fAH (130 rrrr/rr) euicr nirpario.

3a rcopenrqiiltnuun agtgsxaur urilr ganosl4tvr gMictorrl eneMenris y rpyHTax aanoaignlrrca MorrcHa

poe4inuua ix ua 4 rpynr4, sri ai4pienlirorbcfl rig rpyn y nonepe.qHix,qocni4ncennax [1]: icrorni xope-
ngqifiHi aB'flBKn lr[irr sciMa qJreHaMr4 rpynu (roe$iqienr nopensqii 0,9-l): Mn, Ni, Ti, Nb, V, Cu;

upocri xopenaqiftni es'saxil Urixc scirvra rureHaMrr rpynrl (rcoe$iqienr nopuraqii 0,8-0,9): Co, Pb,
Y, Yb, Ga, P (uirrc Ti i Y e icrorxni nopeanqiftnrft an'aaon);

ar6iprcosi rcope.raqifiui ae'saru BcraHoBJreHi rrrixc eneueHraMrr: Yb*Be, Sc; Be i Cr; Zr i Mn;
He Marorb nope"naqiftnux as'sa$is a imuuuu eJIeMeHraMrr Bi i Ba.
Pyxomicru eneuendg poapaxoBaua Ars qorrrprox 4oc"nigxcyBaHrrx runia fpyrmis. ,{nn qunxy i

cBrrHrdro pyxomicrr nalZ6insura y qopnooeMi cepe4nroryMycHouy BalrcRocyrJruur4croMy (4,22 i 2,6

ni4nonigno), nirenp - y AepuoBrx ora6opo3Br4Hyrr4x niulaunx rpyurax (6,2), Miqi - y AepHoBnx
cna6opoanunyrrx niulanux (9,07).

Crpinrqiucrxrfi cren. Cepeguift noraoHr4rc pH y vopnoseui aauvafinovry MaJroryMycnoMy

Balrcrocyrurrrnr,rcroMy eanosi4nrna craHoBrrrb 7,3 (ruexd KoJrnBaHb 6,8-8,0).

TadJrr{Ilfl 8.

Banonufi emicr Meranin y
IIOPHOSEMi sBI{IIAfiHOMY

MaJroryMycHoMy

BalrcKocyrJrr{HldcroMy SanoBiAHr{Ka

Crpinrqincnnr,rfi cren (cepe4H€ ra
Mefici KoJrI'rBaHb), ur/rcr

I,qepHuei nnirrimo;ro:rBHltsfri
niurynl

Eneuesr /{aHt aBroprB llonepeAnr AaHl (1995 p.)

Ba 24417 3-300 L'2U-'Z6J,E._)0UU

tse * I ,0-3 '2,5-J;t4

Pb '/u-J J,J-5U 8-14-20
SN -l,87-3 1,5-7,74

I I000-2500-3500 3 100-5 125-6300

Mn Jt)u426,7-5U0 2tJ0195,5-1000

Cr 3 U-5'2,7 -EtJ t't4l,y*l uu

tst -1,9-'Z 0,6-l,J-1,)
LN 50-68,7-t 00 5U-U7, t- t Z0

NT 30-3 U,7-50 L'Z-I3,3-50

Co J-o,u /-u 4-l l. I -20
UU l0-J l,J-)u '/u-'./J-J /

breuenr /{aHt arroptB tlonepeAHr AaHt (t99) p.)
,LN

{4;3-7 ,I-I2,'1,)/ I o,U -3,8 I-lZ,I)14,1)

NI (5,71 ,9-9,8)/5,0 (4,6-6,3r-l U,0)/4),0

Co ,J-'l,J'l-5 ,6)l'/,6 1,114,7) 19,0

Uu (J,5-4,4-'l ))l'f ,U (4,6-5, 3'J-'1, I )l',Z I,O

Pb (J-5 ,9-8,4)16,U
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Puc. 12. Cepe}un xi"naxiemu
pArorvLux Sopu memanie y

aroprdog ewi eeuuailno my
lwallo?vJwaeH,oJwu

B alrcwo cA ?Jlu?tuc mo lwA s ono eiA Hu,Ka
Cmpi"nut4iecuxuil cmen, me / rce

1 3,3

Banosuft srtricr lleranis y rropnoceMi asilqafiHoMy MaJroryMycHoMy Ba]icnocyrurrlHtrcroMy
aauooi4nuxa Crnpi"nu4iacurcuti cmen nanegeHrft y ra6n. B, nuicr ra qacrna ni,4 aa.nonoro aruicry
pyxoMrrx $opu aaxcxrax Meraris - y ta6n. B ta sa pue Ll.,{;rs cepegnboro BaJroBoro ruicry Meraflis
xapanTepHe nepeBr4rrleHaa y 2 paatr cBrrHrlto ra ninenro, y 1,5 paar - eicmyry ra rvrigi.

Tanox cnocrepiraerrcR ni4nurqenxa ni4nocHo [onepeAnix gocni4xreub pyxoMr4x Sopru qr{Hny

ra uinenrc y qopHmeMi enrvafinouy.
Cepe4ldfi rrorcasHrrx pyxorrrocri ilrera.nis y 4oc.ni4xcyBaHr4x rpyHTax cranoBr4rb: qnnx - 9,8

(rvrexi nonuraxr 6,8-16), ninem - ei4noaigno 5,0 (4,05-7), no6a.nrr - 2,6 (1,67-3,1), migl - 6,9

(2,85-9,76), cBrrHerlb - 5,9 (3,1*10).
Ilopianano a nonepeAHirvru ni4paxyHxaurr rcopenaqia Urinr sarosuM elaicrolu eleueHrin y

rpyHrax aanoeignnrca Crpi;rrqiacrrufi cren a6eper.nacn B qacoM ri.nrxu rrrirrt Ti i Ni, Mn i Pb; a.ns

Ta6Jrnqa 10.

CepeAnifi nailosrrfi nuicr ra iurepaaru fioro ro.rlasaub Aeflrcux enemenrir y rpynrax
rprox gocui4?KyBannx giaanor {opnorvropcrroro 6iocSepnoro eauonignr,ma, ur/rcr

fIoNasHI,rKH "flropnnrlbKl,Ifi Kyr I saHo- PH 6a"r o.{ aH cb Kfl fi floriencbKHfi
NI 9,23 (5,0-20,0) 5,73 ( I,0-30,0) 14,92 {4,0-40,0)

Co 6,08 (4,0-8,0) 4,43 (2,0-8,0) 3,6 (2,3- 16,0)

V 52,3 {40,0-100,0) 10,57 (30.-100,0) 38,46 ( 10,0-60,0)

Cr 2t,4 (8,0-50,0) 4,52 (4,0- 10,0) 26,15 ( 10,0-50,0)

Cu 23,r (10,0-40,0) 4,78 (2,0-10,0) 28,23 (3,0-40,0)

Pb 26,6 (6,0-100,0) 3,0 (1,0-10,0) 33,9 (10,0-50,0)

Zn 48,5 (30,0- 120,0) 7,56 (5,0-30,0) 46,5 (5,0-60,0)

Sn 1,49 ( I ,0-5,0) a,22(0,1-1,0) 1,32 (0,1-2,0)

Y 34,6 (10,0-50,0) 5,78 (4,0- 10,0) 32,3 ( 10,0-50,0)

P ta76.9 (600,0-2000,0) 708,7 (500,0- 1000,0) 1169,2 (600,0-2000,0)

Ta6;ruqa
KOJrr{BaHb pyxoMr{x *opm Aeflrctrx MeTaJriB y rpyHrax
rlopnomopcbnoro Oioc$epHoro BanoBi,qHlIKa, mr/nr

11.

CepegHifi emicr ra iHrepnaJll{ fioro
Tpbox gocniglrsyBaHlrx AiJIflIIoK

Ilinssxra NI Uo Uu Pb 'Ln h'e

fropnnubKnfi Iryr
3.7 | 2 3.56 8. 16 23.36 534.4

(t,2-12,9\ (0,4-5,4) (2,3-7,0\ (3,03 - 1 3,45) (2,3-103,0) (157 ,2-136,0)

BaHo-PH6anrqaHcbKr4fi

1.08 4.77 0.54 2.17 2.74 227.6

(0,3- 1,44\ (0,42-6,0) (0,12-2,57'l (4,7 -6,4\ (0,55-7,5) (0,05-866,8)

[IorieecbKHfi

4.1 3.67 3.76 9.3 8 1 5.5 691 ,7

1,9-9,8) fi,27-7"86) (0,9-5,5) (2,6-14,1 (2,,I-43,4\ (19,5-258,7)
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Exonoriqxnft MoHiropraHr sanosigHnx RinsHoK

lHrurH eJreMeHrlB yrBopr4Jrr,rcfi noai nope.raqiftni es,nerr: Mn iZt,Ba, Ni, p, Co; p i Nb, Ti, Co, Ni;
Yb i Sn, Be; Co i Ni; Ti i Zr.

SnaqHo nigultulenuft euicr pyxorrlrx $oprvl lrer'aais ua rcpuropii sanoaigruaxa y rouqi ai46opy,
ulo npuraJra Ha rioJrrdruuro cagu6y - yupanaiynn aauoai4nrna.

\optnrwpcttat'il, 6ioc$epu,uti aanaei.}nutt HAH V*painu, V ra6n. 10 naee4enr,ul cepegrift ra.no-
suIZ srricr rpynu ereMet*ris y lpyxrax 4oc.ui,qxynanrrx repr4ropift {opuorr,lopcbroro 6ioc$Lpnoro eano-
ai4wrna. Ha ginsnqi Inaso-Pu6a;rrqancrnrfi cnocrepiraerbcs gHaqHo snnxenl.rfi sMicr 6ifiruJocri
gocnigxyraHux eJIeMeHTin niAnoqro ix nuicry na inruux gaox gfuraurax. Mancunranrni gnaqerrgs ce-
pe.qHbom BaJIoBoro auicry y rpyHTax gi.nsnnr firop.nltqrrcufi rcyr xaparrepxi g,rrn ranagiro, rIr4HKy, oJro-
na, rco6a.nrry, irpiro, y rpynTax Airanxr flodescrrffft - AJrs uirenro, xpoMy, rvrigi, caunqn, $oc4opy.

Cepe4nifi auicr pyxourx Sop*r AeffKtIx Meraris y rpynrax rpbox gocligxysanux 4furanon
topnon'ropcrnoro 6ioc$epfioro aanoBi4nnrca naee4ennfi y ra6n. 11. Hafirraenurfilz aMicr pyxorvrnx $opu
Metanis cnoctepiraerbcs y rpyHrax 4inaxru laano-Pu6a.xr"ranctnrafi, nairlinurtuilr - y {pygraxgirauxu floriescsnrrft, Ba BrrHsrKoM cBr,turlro ra rlrrnrcy.

Marcuuanruufi cepe4rift sluicr ManponoMnonenris (ra6a. 12) npr{raMaxHrlZ fpyHraru ginnxrlr
firop.nuqrrcraft rcyr, uiuiua,rrnnlt cnocrepiraerbcs y rpynrax 4i.nanru IsaHo-pu6anr.raHctruft.

Cepe4xift auicr uirparia y rpyntax llopuorvropcbnoro 6iocSepxoro aanoeiguuna BMeHruyerbes y
HacrynHoMy nopff,qfty: ginanrca ,firopnuqanrft nyr - 812,6 rvrr/rr (ni4 Bl0,? go 1630,?); 4i.nanra
flodescr$rui - 527,8 (ri4 167,4 go gg1,1); 4innnna IsaHo-Pu6arsqaucrxrfi - 74,g (ai.4 g,l ao l6b3).

Saralom, cuocrepiraerlcn HeaHaqna aAarxicrr ,qo nrirpaqii 6illruocri 4oc.nigxyuanux
ereMeHris (ra6n. 13). Pyxoruictu uigi y rpyHrax ncix rptox goc;rigxyaaHnx 4furauoK nepeBrrrqye
pyxorraicTb inruux ereMerris y 2-4 paau. Bunxron cnJraAae rfunnu Hirell y rpyHrax 4i.xannn
Iloriiecrrrfi, 4e ftoro pyxouicm Br4rrla nonaouilnis iHrurax eneMenris y 2-b0 paain,

Bncnonrn. flposegene naur gocniArtcenufi nonaoaJro, ulo sMicr sanosuilt ra pyxouux Sopnl
ueranin y tpynTax 4oori4xyaanux eanoni4nl,r$ie aMinuBc.fl Heauar{no aa 13 poxir, u{o npoMr{HyJ14
uirr nepruuM yBaraJIbHeHHfiM peay;rrrarin gocni4xenr (1995 p.) i naunruu po6orauu (200S p.).

Bn'rict pyxorraux $opu .qesrctlx BalfiKl4x ueraris, sni e ocuosHlrMr eJreMeurauu-inguxaropaMr4
aHrpouoreHHoro BTIJIIIBy ua goani.uR eanoai4nuriB, BaraJroM 4erqo a6i.rrrulrsca.

3a nepio,q rvrinc 4oc.ni4rlceHHflMtr y rpyHTax l,lalirfie ecix aanoaignlrniB, A€ npoBoAr,tBcfl
uoniropuHr, a6inrurilscs eanosl4lZ nuicr caunqro ra ui4i. Kpiu toro, y Hr4x uassuvtfi. nignuuqenufi
nuicr pyxomux Sopru qr,{Hrcy, Hircenro, nri4i ra no6anrry.

IliAruIrlenua suicry xirpario y rpyHrax 6i"nuuocri sanori4nuxie creuosoi .nauguraSrno-
reoxitrdqnoi eonu o6yuoBJleue $iauno-reorpaQivruanru oco6tueocrnuu ix repuropifi. Hanane sHalrge
flepeB]IIrIeHIrff nuicry nirparir y scix fpyurax 4oc.ni4ncynanux gi.nanon {opuorvropcrroro
6ioc$epnoro aauoaignurca, ftuosipno, noB'saase a cinaclnorocno,qapcbrrrMrr po6orauN, sri
npoBoAsrbcs Ha repl4ropiax, cyuixHrx a sanosiAnvtMvt, I{e caigrurb rpo re, ulo reprrropis sagsae
xepirnouipuoro arrrponorenHoro BnJrr{By.

,I[insurcpr
Ua AI Mg St

f,ropnrulbrcHfi Kyr

.38 4.50 u.y ).
(0, I -5,0) (2,0-5,U) (u,I -),u)

leaHo- Pn 6afl rrr aHcbKH fi

0.09 u.4l U.U) 5.

(0,u t -0,6) (0,05- 1,0) (u,u I -0,5)

[IoriescbKHfi

0.99 4,59 u.3'/ 5.

(u,l -5,u) ({J,3-5,0) (U' ,u)

Ta6.rrr,rqa 12,

Cepe4uifi smicr MaKpoKoMnoHeHTiB ra
iHrepnaJrr{ ftoro KoJrr,rBanb y fpyHrax rpbox

AocJriA$cJrBaHlrx AiJrflHoK rlopHoMopcbnoro

6iocfrepnoro Banori \uutffl, lo

.Ilinsnrcu NT Uo Cu Pb LN

flropnHrlbKl,rfi Kyr 2.49 3.04 6.49 3.26 2.08

BaHo-Pu6anrqaHcFKHfi 5.3 5.7 5 8.85 0.34 2.76

[IodeecbKHfi 19.3 8 0.98 8.65 3.6 J

Ta6nmqn 13.

Pyxoruicru MeraJriB y fpynrax
rlopHouopcbnoro Oiocfrepuoro aaroBignr,rna
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Monura crBeprqlicyBaTl4' I{O noctifinult BrurrlB noryrnHrrx,q}rcepeJr ai4cyrnifi, oAHaK Teprrropii aa-

:::ttr:,..T3_:tfT TT""*"* p:fry""* crocrepexeur ra aaxosin i poapo6xr aaxosin rqosoeno'roriaaqii rccnoAapcb*oi ra perpeaqifinoi ng;lsnocri gra aoeperfteun"s "eanos*ri*ri;u"?rff"#o#
BusHaqeHHs napanaerpia A'fiepeJl i x4paxrepy aHrponoreHHoro BrurlrBy ua aanoai4ni repnropiinorpe6ye ,qoAarKoBoro pereJlbxoro onpo6yaanus ra noAaJrbuux gocni4?$enb, a4xe uouiropr*roBe

Aocnig*ceuns rloBepxHeaux ai4magia aanori4Hrtx repr4Topirl goaronse Brra'arrr.rrr4 Hasirr neanaquisMilrr ixHroro craHy' rlponegeHnn elcoJloro-reoxiruiqnoro laoniropunry ,qacrb aMory nepexoguru nigoqiunu crany reprropii Ao- rporHoay suin crua4y cucreMr4 ra ii poanurny.
Ha saru fiorrff,q' Heo6xi4nuu i gocrarniu 6yao 6 rrpone,qeuufl, HarrpilnJraA, ulopivnoro e*cnpec-onpo6ynauna 4ocnigxexnx HaMI4 rpyHriB aanoaignrarciu. a q"* 4ocrigxeur, BBa'fiarotrn Ha na.sgHipegyJlbrarld po6ir, uomna BI{KJIIovI{TI{ erafi penouroqiroaannfl, rr{o ,qo3BoJrr,iJro 6 emenruurr,r Burparuuacy i rcourrie' Sacrocysanua sarlpolroHoaanoi naur,r Mero.qr4rcr,r upo6ori46opy, npo6ouigroroB*rr ranpoBe.qeHH'ff aHanirt$rHzx goc.rli4xeHb AoaBoJIIlno 6 run,gxoM Bn3Haqenxg sruicry BaJroBoro rapyxoMtrx $opu 6aaonilx eJleMeHrin-iuAurcaropiu rexroreHnoro HaBant"r**r"" ti,r-zrr, Ni, Co, pb,

Li) npoaoplrr uopisaanHs HoBt{x peeynrrarir B AajfluMu, orprrMaHr4Mra y l9g0-x i gpyrifi no.nosr4Hi2000 pp' Haftnpa'1e ilpoBoAnrl{ [oAaJrbrue nepio4r.rne anoarup"*uxrrff sa craHoM nangura6riarepuropift ctenoeoi 3oHI4 y sp;nrnuft r'Ilfi 
''poBeAe'H.ff 

Ta*rdx po6ir vac (.nunens-cepne'b, KoJrI.Naguipua BoJIora He SaBa)I{ae upoBeAeHHIo 4oc.nigncexr) a uerorc Bn.EBJreHHff i panxysauHs A}rcepeJrBruII4By Ha craH 4onni'ua i poapobnu pisnouanirurx aaxogia, ffK 3acrepeficH,,rx, raK i cnpanronaunxua e6epe*ceHrrfi npupoAur{x xapaxreprrcrruc craHy BanoBi4nnnia.

Iocninarcwn nposegeni B Manax nawoBo-aocniryoI poftorn sa rparrTor HAH Vxpalmt Nrfl Morro-wx Bqen&: "Moniropwtt nnoaigw repwropifr crenonol nangaafurno-rcoximivro'l sinn vnpa:twt".

1. Baxri MeraJrr4 y {pynrax aanosi4irux eoH yxpaiur / Ba pep,. E.fl. }I{osrrHcbroro, _ Krin: Jloroc,2005. - 104 c.

2' )Itos,{Hcxlafi 3.fl. MnsepaJloro-reoxrMr4secrr4e oco6esnocrr norrB 3anoBeAHbrx
Bt4Ex rex'oreueaa / lltosr'cnur? 9.fl., Kypaena tr{.B., Manrqer B.ft., ocrposcraa l.II.
2000. - 22, M 4. - C. 54-61.

3' '[{yx E'A' Erco.noro-reoxr{Mfqecroe tlar{errr4e yp6onanArua$ton r. Knes c yqeToM r,tx ,wo,naauvrw /lltyn E.A', ,lltyr A.M. / / IJ'oww. ra exorr. reoxiwria, 2004: - J\l'q 4. - .. +o-+r.
4' ?Ityn E'A' gronom-reoxl4Ml4qecKl4e tlccJleAoBanr{rr Ha Tlnano-plr6arbqaHcnoM rracrr(e {epnouop*coro6roc$epnoro carroBeAuur{a // flouyn. ra erol. reoxiuia,200g. _ Nb 1(S). _ C.ZS_25,5' Sanorignnrcr i uaqiouanlni npnpogni naprr Yrpaiur / MiHeno6eanerr vrcpainr. - K.:Byrqa rux.,1999. - 232 c.

6' llsaHos B'8. Erorortr'{ecnafl reoxnMr{fi oJreMegTos. - M.: Drororus. - Lgg6. - B 6-tr roMax.
?. JlaH4rua$rso-reoxinai.rna Kapra yrpainr / Ba pen. A. L Baplqrroro. - 1994.B' O6yxou A'11,, IlnexaHoaa 7I.o' Atonrno-a6cop6rlrzonnlui aHaJrt4s B noqaeHxo-bzororrqecrr{x

r4ccJreAoBaurrsx. - M.: lle4-oo Mocr. yn_ra, lgg1. - lg3 c.
9' flasrHclra M'B. Monitoprnr craHy l?ylrris crenosoi .nangrua$ruo-reoxinriqgoi sonvt yxpai,,w /,flanrucrxa M.8., lltyr o.A.,,{rurrpenro K.E. // rlowyx.ra eKorr. reoxiruia, 200?. - M 1(6). - c. 46-49.

C qe'lItro npoBeAeul{ff MoHlrropuEra coAepilcaglrfl rpynrlbr xr{Murrecrcr{x oJreMeHToB B nolrBil( crennofiuan4ruafrrno'neoxnMlrqecrofi aouu r'IcJreAoBaEo ceMb aanoBeAnbrx Jrrracrroa. c{opuy.n[poBagbr oc'oB'bre
3aKOUOMepsocrI{ pacnpeAeJrentra ra?lce;'Ibrx lleraJrJroB U r,fx noABnSrcnux {oopnr t to"a"roarra or $r,rcnrco-xl[MtlqecEnx cnoficrs noqB orl4x SauoBeAEbtx teppltropufi, npoBeAeE ercoJrorfiqecKr,rfi naonnrop[Hr noqBSulralon rpex SarIoBeAEtrroB (Vrpauucroro crerrnolro npupoAnoro, Jlyrancnoro nplrpoArroro, {epnouopc-noro 6uoc{epnoro). Paapa6orauu MeroAltrlecrcne ocnoBbr uccneAoBaurrfl pac[peAenea[ff Trrc€Jrhrx MerarJroB
4.ltr onpeAenenr{f, arcoJrortlqecKoro pucra reppnropnfi.

with the purpose of conducting of monitoring of contents of group of chemical elements seven pro-tected areas are researched in soils of steppe landscape geochemical zone. Basic conformities to the law ofdivision of heavy metals and their mobile forms are formulated in soils of these protected territoiies, theecological monitoring of soils of branches of three preserves is conducted (Ukrainian steppe natural,Lugansk natural, Black Sea biosphere).

3OH vKpaNHbr B ycJro-

I / MmHepa"rr. lfiypn,

t
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