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EKONoriuyHuii MOHITOPUHI 3anNOBIAHUX AiINSHOK
CTEenoBoi 30HU YKpaiHu

Aszeuncvra M.B., Hyx O.A.
Inemumym 2eoximii, MiHepanozii ma pyoéoymeoperHs
im. M.II. Cemenenxa HAH Yxpainu

3 MeTOI NpoBeJeHHs MOHITOPUHTY BMiCTy rpynu XimMiyHMX ejeMeHTIB y rpyHTaX cremoBol Janpmadr-
Ho-reoxiMiunol 3oHM fAocaimkeHo cim 3anosigaux pginanHox. CdopmyaboBani ocHOBHI 3akoHOMipHOCTI
PO3NONLNY BaMKUX MeTaniB Ta Yx pyxomux hopm 3ajexHo Bij (izuko-xXiMidBMX BAACTUBOCTEIl IPYHTIB LUX
3aMOBiHUX TepUTOPIiii, IpoBeennit exonoriunmii MoniTopunr rpyuTie gimiamie Tpeox sanopigaukis (Yxpaiu-
€BLKOTO CTENOBOIG NPMpoAHOro, Jyrancskoro npupognoro, Yopuomopeskoro Giocdepnoro). Pospobaeni mero-
AMYHI 3acagy KOCTIAKEHHA PO3NOALLY Ba’kKMX METANIB 1A BU3HAYEHHH €KOJOTiYHOTO PU3UKY TepuTopiil

BasxivBe 3HadeHHA y moTeHujasdi Ykpainu MaloTh Tepurtopii, 110, 3a Bu3HAYEHHAM 3aKOHy
Ykpaian "Ilpo npupopso-sanoBiguuit ¢orn Yxpaimu", mignaraoTs ocobnmBomy Haraany -
3aMOBiAHUKY, AK 00'€KTY 3arajibHOHAIOHAJILHOr0 3HA4YEeHHA — NUIAHKM 3eMJi, BOJAHOI moBepxHi Ta
NMOBITPA HAX HMMM, J€ PpO3TAIUOBaHI NPUPOAHI KOMIUIEKCH OCOGJMBOIO TNPHPOAOOXOPOHHOTO,
HAYKOBOTO, KyJBTYPHOTO, €CTETMYHOrO, PEKpealijfHoro Ta O3/0POBYOTO BHAYEHHA, fAKI BUIy4YeH
pillleHHAM OpraHiB JepiKaBHOI BJajy MOBHICTIO a60 YACTKOBO 3 rOCIHOAAPCHKOrO KOPUCTYBAHHA 1 s
AKUX BCTAHOBJEHWI 0cOOMMEBMIt pexuM oxoporu [1, 5.

OcobmmBoi aKkTyanbHOCTI Ha CydyacHoMy erami GYpXJIMBOTO TEXHOTEHHOTO PO3BUTKY HabyBae
MUTaHHA PO CTYMiHb TEXHOTEHHOrO BILIMBY Ha 3amoBifiHi 3emui, npo iCTHMHHICTE ICHYXOUYMX eTasloHIB
A7 PiIsHUX JaHAMATHO-reoXiMIYEMX 30H YKpainu.

B pesynbrari (pyHJaMeHTaJbHMX 0OaraTOpiuHMX HOCTIKEHb cniBpobiTHukamu Bigainy
nowrykoBoi Ta exosoriusoi reoximii Imeruryry reoximii, minepanorii Ta pymoyrsopenns im. M.IL Ce-
menenxa HAH Yxpaiun pospobseri ysarajbHeHi MifIXOAu M0 OLIHKM CTYNEHS €KOJIOIiMHOTO pUBUKY
TepUTOpit 3 PIBHMM aHTPONOreHHMM HaBaHTa)keHHAM [2, 3] BusHaveHo, IO TOKCHUYHICTD BasKKMX
Merajie 3abesmeuyrors nepenycim ix pyxomi dopmu, 3aTHI MirpyBaTH Ta HaKONMYYBaTHCh B
of’exTax NOBKLMJSAL.

B Me:xax momepejHiX IPOEKTIB aBTOPaMyM IIPOBEJEHO AOCJHI/PKEHHS IDYHTIB NPUJIEIJIMX [0
merarodicy (m. Knis) pexpeaniiinux Tepuropiit JicocTenosoi nanamadTHO-reoXiMi4HOT 30HM Ta 30HN
mimarux Jicis [3].

3 MeToI0 NPOBEJEHHS MOHITOPMHIY BMICTY AeAKNX XiMIiYHMX @JIEMEHTIB y IPyHTax CTenoBeol
naHAmadTHO-TeoXiMiYHOI 30HM aBTOpaMM AOCHIPKEHI I'ATh 3aNMOBIAHMX ALNAHOK — ABa imianu
Yxpaincekoro crenosoro npupossoro sanosigauka HAH Yxpainn: Xomyroscekuii cren (puc. 1) (1, 9]
ra Kam'sui morum (pue. 2); msa cimiasm Jlyrarcbkoro mpupopmsoro 3amnosifnvka HAH Vkpainn:
Crannano-Jlyrancekmit (puc. 3) i CrpinbuiBcbkmit cren (puc. 4) i Tpy ainsnKs OPHOMOPCHKOrO
fioceproro zanopimumka HAH VYkpaimu (pue. 5): minanka na KiabGypeskomy misoctposi Iamo-
Pubansuanchkmii [4], mpi npumopcbkux Ainanku Ilorieschkmit, Aropmmupkmii Kyr. Jocaimxesi
sarnoBizmi Tepuropii HayeskaTh HO miA3oEM miBHiYEMX creniB CremoBoi JaHAWA(THO-reoXiMIYHOI
3omy, mepesaskHo Ca?* (xanbifiesoro) kiacy JaHAmadTis, 3a BUKJIOYEHHAM TOPHOMOPCHKOTO
3anOBifHMKA, AKMI 3HAXOAMThCA y mMijsoHi miezenHux cremis, Ca®* + Na~ (kaubli€Bo-HaTpPiEBOro)
KJacy JaHAmadTis.

3a peaysbraTaMy JOCJIPKEHb, IPOBEAEHNUX Y 3anoBigHNKY XOMYTOBCHKMI cTeN i BUKJIAAEHNX
y poboti [9], aBTOpamMyu BCTAHOBJIEHO, 0 MiHIMAJIbHE T4 CEPEJIHE 3HAYEHHHA BAJIOBOIO BMicTy XiMiuHMX
eJleMeHTiB y rpysTax TepuTopii 3amoBigEmka He nepesmmyiors I'TK [6], oxpim 3HaueHHA BMICTy
CBUHIIIO, CEpeJIHE 3HAUEHHHA SIKOTO IepeBUIIye T'JIK y 1,8 pasis. MiHiMaJibHe Ta CEpPefHE 3HAYEHHA
BMicTy pyxomyux GOpM BCiX JOCHIJZKYBaHMX METaJiB BUILE, HIXK BCTAHOBJIEHO nonepeaHiMu JOCTig-
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EKOnorivHuii MOHITOPUHI 3anoBigHUX AiNAHOK

Pue. 1. Tunosi aanduwagdmu sanosidnuxa "Xomy- Puc. 2. Tunosi aandwagmu sanosidnuxa "Kam'ani
moscerutt cmen” Mozuan”

skeHuAMu [1], koediuienT Bapiauii sHaveHs BMicTy pyXoMmx (hOpM [JOCHIZMKYBaHMX EJIEMEHTIB He
nepesuiye 52 %, wHaitbinblmit cepejuiit BMicT HITpaT-/OHY CIIOCTEpIraeThcs Yy €OpHO3EMax
3BMYATHMX CePeHbONOTYKHUX MAaJIOTYMYCHUX Ha JICCOBUJAHOMY cyrmHKy. 1le CBiguuTh mpo Te, 1io ,
TEPUTOPIA 3aMOBIIHMKA 3a3HAE AHTPOIOreHHOrO BILIMBY. |
Sanosigauk "Kam'suai Mermmu" — me oguxe sipainenna YEpaiHCBKOroO CTEIOBOTO NPUPOSHOTO
zanosigauka HAH Vxpainu — poarauopanuit Ha IIpuasoBenkiit Bucouuni, y Bepxis'ax p. Kaparum,
’ nputoky piku Beppa, Ha rpauui mixk JloHenpkoio Ta 3anopisbkoio o0, Heroxadik Bin c. Hasapiska
Bosopapceskoro pastony. Ha ceorogui "Kam'ari Moruau" mae mnomy maitske 400 ra, 3 vux maixe 300
ra BxoyuTh 10 ckaany Hoxenwsxoi obur # 100 ra — no 3anopisskoi [5]
Besmka yacTuHa niomi 3anopiguuxka, 6ina 200 ra, npunagae Ha NOTY KHI CKeJIbHI BMXOM IpaHi-
Ty A30B0-II0ZiNIBCHKOTO KPUCTAJIYHOTO MaCHBY, L0 BUCOYIIOTh HaJl HABKOJMIUHIM CTENOM, — Haiibinb-
_ ol 3a mwiowero inTpyaii B Joubaci 1 Ilpuaszos'i. acmo rip npexcrasnene 3axinnow i CxigHowo rpaga-
My 3 abCOJIOTHOI0 BMCOTO okpemux Bepiuut 70 100 m (komues ix Bucora cAraga 3—5 km). Y 3anosij-
HUKY 3PYYHO POBOAMTH CUCTEMATHYHE CIIOCTEPEKEeHHA 34 BUBITPIOBAHHAM KPUCTAJIYHMX MOPIif.
3a sanmuadTHO-TeOXIMIYHOK 3oHaJbHiCTIO [7] manpmadTy sanoBiguuka "Kam'sui Mormmm”
JIOKAJIIBYIOThCA Ha eJoBio-ZiesoBii KpyucTasivyHmx mopij — Tak 3BaHi npmasoBebki JanmwacdTi. 3a
POJIoBOI0 KJyacuikalielo e JIecoBi BMCOYMHM, CXWJIbHI N0 €pO3IiHMX MPOUECiB, TOMY Mirpauis
ximMiyaux esemeHTiB TyT ciabka i BigbyBaerbes min wac amuBy rpyHrtie. JlanmmadTu TepuTtopii
XapaKTepPU3YIOThCA AK 3JaTHI IO CAMOOYMILIEHHS.
3amnoBilHUK 3HAXOAMTHECA HA IO MABMIEHMX piBHMH, fae BiAOyBaeTbcs BUCXiHA Ta
HusxifHa pafianbHa Mirpanis ximiuemx esnemenriB. Enemenramu Haxonmyenwa € Mn, Co, Sn,
enementamn Bunocy — Pb, Zn, Ni
I'pyHTOYTBOPIOBAJIbHI MOPOAY MpesCTaBJIeH] ' P¥
raMHaMM  Ta  DIMHMCTMMM  Bigkjajammu i
CYrNUHUCTO-11{eOeHMCTUMY ~ YTBOPEHHAMM  HA
BUBEPMEHNUX Ta METaMOP(MIHHUX MOPOAax.
CTanﬂquo—.IIyraﬂcblce pigginenna Jlyrance-
roro upupopsoro zanopigpauka HAH Vxkpaian,
abo "llpuanuiiscbka 3amnapa”, poaTallioBaHe Ha
nisomy Gepesi p. Ciepenknmii Jlonenn, 3a 30 kM Ha
miBriy Big M. Jlyrancek, 6ina 8 xm Big cmt. Cra-
unyHo-JlyraHceke, Gina xyropa Ilimanuii. Ilnoma
OXOpOHHOI 30HM BijinenHa craxosuTb 520 ra,
3ajiMae 3aIUIaBy Ta 4acTHHY 6opoBoi Tepacy (roi Puc. 3. Jlandwagm "Cmanuuno-Jlyeanceoi $iai”
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Pue. 4. Tunosi aandwagmu sanosidnuxa "Cmpins- Puc. 5. Tunoei arandwadmu Yopuosopeviozo
yiscvruil cmen” Giocheprozo aanoeidnuka

¥ upomy micni nmpoxke (80-100 m) pycao PiKM yTBODPIOE KPYTY JIYKY, OTMHAE BMCOKI CXIIII (o 80 m)
AMcJoKoBaHuX mnopin Jorbacy, posTanropaHux Ha npasomy Gepesi. JliBuit sanosiguuit Geper nosoruii
3 IUMPOKOIO (10 2,5 KM) 3aIJIaBOI0 3 BEJIMKOI KiJIbKICTIO CcTapuipb, 0o3ep i npoTokis, Biablna yacTuHa
AKNX BTPATUIA 3B’A30K 3 OCHOBHUM PYCJIOM. Boposa (apyra najsansasna) repaca B paitoHi dimany
cArae y wmpudy 10-14 kM i npezncraBieHa BeJMKMM DPAZOM MiMaHMX Gyrpis. Tyr sanosigaerbcs
3anaBamit JanamadgT 3 Hoposoro Tepacoio [5].

Crannuno-JIyranceke Bipmimenss auaxomutbes y Cisepcoko-Tonenpkomy  cisuko-
reorpaciunomy paiioni. Oporpaciuno Bix oxommoe akymynarusai tepacu CiBepcbkoro [linua i
BupinsaerTsca Ak JoHenpka Tepacosa piBauHa. Bucora micieroeri — go 50 m HaJl piBHEM MOps.

Tinporpadiuna citka B Cranmnano-JlyrancbkoMy Bimfiiienni npepcrasiena p. Cieepceruit J[o-
Helb Ta 11 o3epaMu-cTapunamu. XapakTepHuit naaumapr Crannano-Jlyrancskoi dinii — noeananns
JVICTAHMX JICIB 3 MAJNbOBHMYMMM JIy9HUMY TaNABYHAMY, TUXUMU 3aBOJIAMY CTAPULb, TIAJLI0 03€p.

3a nanmmadTo-reoximMivEnM nopinom [7) Crannyno-Jlyrancbkuit npencTaBiIeHMit TUITYAKOBO-
KOBMJIOBMM CTENOM Ha IMIMHMCTO-INEeOeHMCTUX KapBOHATHMX MAJOryMycoByX YOpHO3eMax (JOHelbKi
Japawacd™). 3a popoBo Kaacudikamier ue secosi BUCOYMHM, CXMJIbHI /IO €pO3iifHuX mnpomuecis,
Mirpauia ximiunmx esemenTie ciabxa, BiAOyBaeTbCA M uyac 3MuBy IpyHTIB. Enementamu
HAaKONMYEHHA umx Janpwmadris € Mn, Co, Fe, ememenramu euHocy — Pb, Cs, Sn. Janguwacru
3allOBiJHMKA HaJeXaThb A0 IJION] IHTEHCMBHOTO TEXHOTEHHOIO HaBaHTaYKEHHsA, eJIeMeHTaMu
TEXHOTEHHOTr0 HakomyeHHsa skux € Cs-137, Sr-90, Pb, Hg.

CrpinbLiBebkmii cTen — TakoX Bigninenna Jlyrancekoro PUPOJHOro 3amoBinauka HAH
Yxpaisu, poaramosanuit B paitoHi HEBEMKOTO C. Kpunyune nobmmay cr. Minose Misoecskoro paiony
Jlyrancekoi obmacti [5)

Tepuropis dinii sajimae piBEMHEe muaTo i € BomoiOM Mi nBoma Oankamu (Kpeitnauuit i
Tnviusevit Apy), w0 BHAjaloTh B 0JMHY p. Kpunnunoi. Hanexuts no pisHOTpaBHO-THMYaKOBO-
KOBMJIOBMX CTeIiB CXiJHOTO BapiaHTy Ha 3BMYaiiHuUX HOpHO3eMax (aitmapchbki JaHamadTh). Jlanamadp-
T [7] ABAAIOTL COBOK pO3UTIEHOBAHI CXMIM BUCOWNMH, Mirpauia enemeHTiB BigGyBacThes y mpoueci
3muBy rpyHTie. Enemenramu nakommuenus ¢ Pb, Sn, Mo, BuHocy — Cu, As. I'pyHroyTBOpIOBaNLHI
TI0pPOAM NpeZCTaBJeH] IIMHAMMU Ta INIMHAHMMM YTBOPEHHAMM. JlanmmadTy MalOTh HUBBLKY 3HaTHICTD
JI0 CaMOOYMILEHHS.

Ha crenosux pinsnkax saranom sinbysaerscs msmmgmit KpyrooGir ximiunux esnementi. Illopo-
Ky TYT BIIMMpa€ 3HaYHa YaCTMHA POCIMHHOIO MOKPUBY i HAKOM4eHi POCIMHAMM eJIEMEHTH NOTparn-
JAIOTD y IPYHTU. 3HAYHA [OCYIIMBICTE TEPUTOPI] CTEIB | HUBbKMI PiBeHb I'PYHTOBUX BOJ I€PEIIKOA-
7KalOTh BUHECEHHIO XIMIYHMX eJIEMEHTIB 3a Mexi Jan/madTis, ToMy BoHM baraTopasoBo 6epyTs y4acrs
Y KPYroobiry, nocTyNoBO HAarpOMaKyl0uuch y rpyHTaX. Takom HAKOMUYEHHIO XiMiYHMX €JIEMEeHTIB
CIpUAE NEPEBAKAHHA BUNAPOBYBAHHA HAJl 3BOJIOMEHHAM, W10 CIIPUAE HAKOIMYEHHIO COJel KaJbLiiio,
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EKONOriYHUIA MOHITOPUHI 3aNOBIAHMUX AiNSHOK

Puc. 6. Crema POIMAWYEAHHA OCHOBHUL MUNIE
aandwagmis sanosidnuxa "Ham ani mozuau”

Puc. 7. Cxema posmautyeauna munie I'PYHMI8
sonosidnuxa "Cmanuuno-Jlyearcoruil”

AKi HefiTpasisyioTh IyMycoBi KMCIOTH, (POPMYIOTH
y rpyHrax HefitpaapHy abo ciabkromyxcHy
peaknilo, 4epe3 cBoi copbuifini BracTUBOCTI
CHIPUAIOTh HAKONMYEHHIO XIMIYHMX eJIeMEHTIB.

Yopuomopebkuit GiocdepHmii 3anoBiXHUK
3HaxoiuThCA Ha niBaHl YKpaiHm y Memax
TOJIONpPUCTaHBCHKOTO paitony XepCOHCBKOI Ta
Ouaxkisebkoro pajiony MukxonaiBebkol obusiacreit,
y niBobepexxHiit wacTuni misniuxoro IlpuuopHno-
mop'a. Hamesute jo IlpmazoBcbko-TopHOMOp-
cpkoi mianpoinnii ITpuuopromopeskoi (TlorTny-
woi) cremosoi mposinmii. Joro Tepuropis
pO3TaLIOBaHA OKPeMMMM HINAHKAMM B3HOBIK
HiBHiYHO-3axiguHOro yabepesxua HOpHOro MOpH.

Tepuropisi YOpPHOMOPCHKOrO 3arOBIAHMKA
3ajiMae 4yacTMHy IIpMYOPHOMOPCHKOI 3amajnHMu,
Axa apaAe cobow kpaitoBmit nporuH Pycbkol
nnatdopMy 1 3aroBHEHA OC2JA0BHMM HOPCHKIUMU
KpEe/JOBUMY, MAaJEOreHOBUMM, HEOTeHOBMMY i
yeTBepTMHHEMMM Bifkjaajamu. Pesbed) paiiony
3aII0BiZiHMKA 3arafioM PIBHMHHWIA, AKUHA 3HMACY-
€ThCA B HanpAMKY Mops, 3 mobpe BUABJEHNM
me30- i Mikpopesbedom [5].

OcHOBHI I'PYHTOYTBOPIOBAJIbHI TOPO/M
JIECOBUAHI CYTIIMHKH, JaBHbOAJIOBIAJBHI Ta Mepn-
rnsmianbHi Ml BiKJazM, Cy4acHi MOPCBKI
nanocu [7).

3a nanAmadTHO-reoXiMIYHOIO 30HAJBHICTIO
3anoBigEMK HasesxnTsb 0 CTenoBoi 30HM, MiA30HNU
nispenHoro crenmy 3 manpuacdramu Ca®’, Na'—
OH~ — KaJbLi€BOro Ta COAOBOrO Kjacy (mpudop-
HoMopcbki naHxmacTy). lle THMIAKOBO-KOBUIIO-
BUMIl CTelml Ha CBITJIO-KAaIITaHOBUX IPYHTaX Ta
Pi3HOTPAaBHO-JIYKOBMIi HA JIYKOBO-COJIOHLFOBATHX
rpyHTax, fKi PO3BMHEHI HA JIETKOCYTJIMHUCTHX Ta
milaHuX BigKJagax.

I[TpruopHOMOPCHK] NaHmWAadTH NpPeacTaBs-
Jsiedi IIACTOBO-AKYMYJIATUBHMMY HU30BUHHUMU
piBHMHAMM, Mirpamis XiMIYHMX eNeMeHTIB B SKUX
BinfyBaeTncs 3 BIiTPOBOK €pOSIEI0 I'PYHTIB,
aKyMmynsgisa B MOHMKEHHAX COJIOHYAKIB.
I'pyHTOTBOPHI NMOPOAM NpeACTaBJeH] MMHaMu Ta
TAMHACTUMY YTBOPEHHAMMN.

EneMeHTaMM HAKONUYEHHS B KOMIIOHEHTAaX
ganpmadty € Pb, Mo, Co, enemerTamMy BUHOCY —
Zn, As, Cu, TexXHOTeHHMM €JIEMEHTOM, IO
HakomMuyeThesA B Janpmadrax, € Be [7]

JlangmwadT™ MaOTb HU3BKY 3HATHICTH MO
CaMOOHMIIIEHHSL

Y reomopdomnoriuniit OynoBi 3amnoBifHNMKA
BUALISIOTBCA 3 TUINM MicLeBocTi: 1) Haji3aniaBHo-

MoLuyKoBa Ta eKonoriYHa reoximis. — 2009. — No21(9).

59




fi3BMHCBKA M;B., XKyk 0.A.

TePacoBl HMBOBMHHI DIBHMHM, CKJageHi
JIECOBUMM CYTICKaMM Ta CYIJIMHKAMyu 3
PO3BMHEHUM MiKpopesbechom Ta mepepa-
HHAHHAM JIYYHO-KallTAHOBUX COJIOHIIOBA-
- THUX IDYHTIB y KOMIIeKci 3 conornamu. o
- LBOTO TUILY MICIEBOCTI BiHOCHTBCH Joc-
JipKyBaHa Ainanka Aropmuskuit kyT;

2) BHMIKEH] TMMaHHO-MOPCHKI piB-
HMHJM Ha Cy4YaCHMX MOPCBKMX BiJKJajax,
Ae PO3BMHEH] 'COJIOHII cyrameucri y
y KOMILJIEKCI 3 COJIOHYaKaMM Ta COJIOHYA-
KOBMM MYJIOM, TYT PO3TAIlIOBaHa JiJIAHKA
TloTieBchKuMII;

3) HaJ3amNaBHO-TEPAacoBi ropbucri
| PIBHMHM, CKJIZIEH] CYYaCHUMM e0JIOBUMM
Ta BEPXHBOYETBEPTUHHMMM AaJIOBIaJb-
HUMM BifKJaZaMu 3 HEPHOBMMU MaJio-
PO3BMHEHUMM [PYHTaMM, AKi CKJIAJaiOTh
Ainauky IBaHo-PubanbuaHchkuil.

Ob’exToM mociifskenHn € IPYHTH Ha3BAHUX 3aTIOBiHVKIB.

I'pyntn sanosigemka "Kam'sui morm” npeACTaBJeHl YOPHO3eMaMM MaJIOTYMYCHUMM i MaJjo-
MOTYXHUMM 3BMYAVIHUMM HA JIECONOAIGHMX CYNmMHKAX i NPOZYKTaX BUBITPIOBAHHA KPMCTAaMiYHMX
TOPifL, NOTYHICTh AKMX HalbIbIIa B3JOBMK NHMINA YJIOrOBUHY MiX JABOMa TapajieJIlbHUMM IpAgaMu
ripcexux nopin (5] (puc. 6, nosnauka 2).

YTopy IO CXuiax Hopij BOHa 3MEHLIYETHCA Pa3oM 3i BHUKHEHHAM JIeCOBUX nopiz ta 3binbuen-
HAM IUIOIIl BMXOAY HA JIEHHY INOBEPXHIO NPOAYKTIB BUBITPIOBAHHSA KpyucrajivyeEnx mnopix (puc. 6,
nosxayka 1). JHuie yJoroBmHM MisK ripChKMMM IPAAAMM PO3Ci4eHo Baskamu (puc. 6, mosnauka 3).

I'pyurn Cranmuno-JIyraHCHKOrO BifAilerHs (OPMYIOTbCA il BIJIMBOM IIOCTIfIHOTO BOASHOIO
TIOTOKY, NIPEBAJIOITh OCHOBHI TUIIN:

= JIyKOBI Ba)KKOCYNIMHMCTI 4HOpHO3eMM Ha aumoBii cywacHoMy MIJTKO3eMHOMY Ha
A2BHBO AJIIOBIAJIbHUX TMIIAHMX BifKJaZax — 3aiiMaloTh IUIOLLY 3aMoBifHMKA y 208 ra (pme. 7,
nossauka 1). Ilix Bogowo 3HaxoauTbes 23 ra MIOMI 3aMOBigHUKAE:

— GonoTHi He BuCyIeH] YopHO3eMy, 36araueHi OpraHiYHOW PeYOBMHOIO, Ha afoBii cywacHomy
MIJIKOBEMHOMY Ha JAaBHBOAIOBIANBHMX MILIAHUX BIAKJAZAX BajsKKOCYTIMHMCTMX 3aILIaB CepenHboro
T& HU3BKOTO PIBHA! NOraHO aepyrThCA i cuabHO orveeHi (puc. 7, noaxauka 2);

Puc. 8. Cxema Yopromopervrozo Giocghepnozo sanosidnuka

Tabauus 1.
Banosuii Bmict ximMiuHMX eeMeHTIB y IpyHTaxX B WiJOMY N0 3amOBigHMKAX, Mmr/Kr
3anoBIIHHK Zn NI Co Cu Pb Li
| XOMYTOBCBKHH CTEN 50-59-100 10-34,8-100 [ 2-5.9-T4 | T10-25,2-30 | 20-39-200 -
aM sTH1 MOTHJIH 50-68-100 10-26,7-50 | 2-2,9-6 20-26,7-50 | 20-50,7-100 | 20-34,7-2
CranuyHo-JlyraHceku | 50-83,8-130 1-23-80 2-3,3-15 3-20-30 2-17,5-40 10-36,7-200
(CTPLIBLIBCEKHHE CTeN 50-68,7-100 | 30-38,7-50 3-6,1-8 10-31,3-50 | 20-33,3-50 10-16-20
Hopromopchkiit G10CHEPHIH 3aNOBIAHAK
[Hmpnﬂumcnﬁ KyT 30-48,5-120 5-9,2-20 4-0,1-8 10-23,1-40 6-26,6-100 =
BaHO-PubankyaHcEKHi 5-7.6-30 1-5,7-30 2-4,4-8 2-4.8-10 1-3-10 -
OTIIBCHKHH 5-46,5-60 4-14,9-40 12,3-3,6-16 | 3-28,2-40 10-34-50 -
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Tabauna 2.
Bmicr pyxomux c¢opm XiMiYHMX eJeMeHTIB y IPYHTax B HIJIOMY IO 3anOBifiHUKAX, MI/Kr
Hinsauku Zn Ni Co Cu Pb Li
OMYTOBCBKMH CTEN 5-12,1-7,6 | 6-8,6-12,4 [,1-4,4-93 1,4-53-78 | 44-9-17.8 -
aM’ iHl MOTHJIH 0-9,4-20,5 1,8-4.9-8 0,8-1,8-3,2 2,5-4,6-10 42-16-69 [2,4-T1,3-26,]

Crannuno-JIyrancekusn | 0,4-25,7-100 | 0,3-6,6-15,5 | 9,1-3,4-7,1 | 0,3-5,6-13,1 | 3-8,1-16,2 | 0,2-22,6-58
(CTpinbLIBCHKHA CTeN 43-7,1-12,2 | 5,7-7,9-9,8 1,3-2,4-3.8 3,5-4.4-75 3-5,9-34 10-11,9-16

YopHOMOpPCHKHH D10CHEPHHH 3aMOBIIHUHK

S rOpIMUBKIH KyT 2,3-23,4-103,0] 1,2-3,7- 12,9 0,4-2,0-5,4 2,3-3,0-7,0 [3,03-8,6-13,5 —
BaHo-PuOaneyancekun | 0,55-2,7-75 1 0,3-1,1-1,4 | 0,4-0,8-6,0 | 0,1-0,5-2,6 | 0,7-2,2-6,4 -
TTOTIBCHKHA 2,1-15,5-4341 1,9-4,1-9.8 1,3-3,7-7.9 0,9-3,3-5,5 12,6-9,4-14,1 -

Tabmupz 3.
Cepenuiit BmicT miTpaTis y rpyatax ta pH rpyntis B ninomy no sanoBigHMkKax, mr/kr
(rpaHMYHO omycTMMA KOHUeHTpauis mirparis — 120 mr/kr)

Ilapamerpn Min Max Med pH
XOMYTOBCBKHIT cTemn 182 348 232 6,6—7,3—-8.0
[Kam’sni Morung 93 348 179 5,9-7,0-7.6
ICtann4gHo-JlyraHceKkui 32 1260 318 5,6-6,6—7.6
CTpinbuiBcsKHil cTen 93 348 179 6,8-7,3-8,0
4 YopHoMopceekuii GiocthepHHuii 3anoBiHUK 9.1 1653 437 6,8-7,6-9,2

— nepexosi csabopo3ByHeHi MilaHi IPYHTH Ha JaBHBOAJIOBiaIbHMX MIIAHMX BiAkJazax (miaousa
210 ra), 10 3HAXCAATHLCA MMif JlicoBuM MOKpuBOM (puc. 7, Mo3Hay4Ka 3);

— 3BMYAMHI BaYKKOCYIVIMHMCTI CepeiHbOTYMYCHI YODHO3eMM Ha Cy4aCHMX aJiloBlaJIbHMX
Bipknamax (puc. 7, nosxHauka 4).

Ha GopoBux Tepacax TakoMX PosBMHYTI micku caabkosajgepHoBaHi ciabkorymycoBaHi po3BiroBaHi
(puc. 7, no3Hauka 5).

TocaimkyBaHi aBTropaMu IpyHTH 3anosigHuka CTpiiblUiBCbKMA CTEN B OCHOBHOMY NpeJiCTaBJIeH]
YOPHO3EMaMM 3BMYAHHMMM MaJIOTyMYCHUMM BaKKOCYTIMHUCTUMIA

I'pyntu YoproMopcsKoro 6iocdepHOro 3amoBijHMKa IpefcTaBJIeHl TpboMa AlIAHKAMMU:

Ha ginasni fdropauipkuii KyT PO3BMHEHI CYNIMHMCTI Ta CyMill[aHi COJIOHLOBATI IPYHTH ¥
KOMILTEKCI 3 XJIOPMAHMMM Ta XJOPMIAHO-COJOBMMM COJIOHYaKaMy Ha JIECOBMX CYINIMHKAX; JIyHHO-
KaIlITAHOBI Cepe/iHbO- Ta CHMJILHOCOJIOHIYIOBATI IPYHTH B KOMILIEKCI 3 COJIOHLAMM JIyHHO-CTEIIOBMMY Ha
OIJIEEHMX JIECOBMX CYTNIMHKAX; KALTAHOBI 3aJMIIKOBO-TA CHJILHOCOJIOHIOBATI IPYHTH Y KOMILIEKCI 3
COJIOHLIAMM CTEIOBUMI,

ninaaka IloTiiBchbKMiT TNpeACTaBJeHA XJOPMAHO-CYJb(ATHUMMM CONOHYAKAMM y KOMILIEKCI 3
[EPHOBMMM DO3BMHEHMMY [IIAHMMM IDYHTAMM: COJIOHYAKAMM Ta COJIOHYAKOBMM MYJIOM; MillAHO-
yepenaIIKOBMMM KOCaMM Ta MepecunaMu 3 mickamu ciabo3aZlepHOBAHMMM HAa CYHaCHMX MOPCHKUX
BIIKJIAJaX 3 JEePHOBUMM OTJICEHMMM TPYHTAMM,

Jinanka Isaxo-PubanbyaHcbkuil CKIaJleHa, B OCHOBHOMY, NEPHOBMMM MAaJIOPO3BMHEHMMI
rpyHTamMu Ta mickamu ciabo3aZepHOBaHMMM CIAGOryMyCOBaHVMY TA HETyMyCOBaHUMN, B TOMY 4MCII,
Iij{ JICOBOK POCJIMEHICTIO.

Metomuka i mMeromu pociimkenHsa Binbip spaskiB rpyHTy NpOBOAMBCA 32 MaplIpyTaMy,
MPOKJIA/IeHNMM TaKMM YMHOM, 1106 mpoBecTM onpo0yBaHHA Ha#OLIBLI MOWMPEHMX TUIIB IPYHTIB
3aMoBiZHMKa, 1, BOJHOYAC, ONpPobyBaTH I'PYHTM Ha JiNAHKAX 3 PisHMM (PYHKUIOHAJLHMM 3HAYEHHAM
(Micis TIpOBeJIeHHA eKCKypciit, abcooTHO 3anoBina AinsAnka Towwo). InTepsas Biabopy npob IpyHTY
3 IDYHTOBO-POCJMHHOTO WIapy CkiajaB nepesaxHo 100 M, ane 3a meobximmocti npobu BinGupasu
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emeHt | Jlaui astopis (2008 p.) IMonepenn1 pani (1995 p.)

Zn 50-68,7-100 50-98,9-200 Tabauna 4.

1 10-26.7-30 T0-46,6-80 Basrosuit BmicT metanie y rpynrax
o) 3394 5 L sanosigauka Kav’ani Moruau, mr/kr
Cu 20-26,7-50 20-27,840

b 20-50,7-100 12-24,8-50

1 20-54,7-200 15-36,6—100

a 200-246,7-400 100-357,3-630

e 1-3,13-10 2-3,6-8

30-46,7-60 12-81,5-200

1 800—1387-2000 400-5015-8000
[Mn 80-300-600 150-703-5000
Cr 202640 32-76,9-100

1 1-2,1-3 1,2-1,8-2

Ilapamerp | Cu Co N1 Zn Pb
Med 4.6 1.3 49 94 16
Min 25 0.8 1.8 6 4.2
Max 10 3.2 8 265 | 6838

Tabanua 5.

Crarueruuni napamerpyn Bmicty pyxomux dopm
XiMIYHMX eJIeMeHTIB y IPYHTAX 3aMoBigHMKa
Kam’simi Moruan, mr/kr

qacriwe. I'mmbura Binbopy nepesasknoi kinekoeri mpob 0—5, pigme — 5-10 cm. s BuBYeHHS Bep-
TUKaJIbHO1 Mirpanii 6ysu 3aksajeHi HeBeJMKi I'DYHTOBI poapisu, Bigbip npob B axux nposoausca 3a
inrepsasom 0-50 cm i3 kpokom Bipbopy 2—5 cm. Maca sifgibpanoi npobu cranosuma 200—300 rpamis.

Ilepes nposefeHHAM aHAJITUYHKUX JIOCHIPKeHb [POBOJUIN MEPBUHHY 06pobky 3paskiB IpyHTY:
JIOBOAMJIM 10 TIOBITPAHO-CYXOrO CTaHy, KBapTyBaJsu i npocirosasam depes cuto giamerpom 1 mm.

Busnavenss BajioBoro BMicTy i BMicTy pyxoMux opMm XiMiuHux esementis (POXE)
3AiiCHIOBaJIM 3a JOIIOMOroK MeToAy aToMHoi abGcopbuii, BmicTy HiTparis i 3nawenus pH ta Eh —
NOTEHIIOMeTPMYHOTO0 MEeTOAY 3a CTAaHAapTHOK MeToAukow [8].

Pesynbratu. 3aranprnii BMicT BasoBMi, pyxomux copm, BmicT HiTpaT-itoHy Ta pH rpyHTiB
JOCHiIKYBaHMX 3aloBiHMKIB cTenoBol JasgmadTHO-reoxiMiyHol 30HM HaBemeHuit y rtabm 1-3.
Haibinpmmii cepefHiii BaJoBMII BMICT LMHKY CrocTepiraeMo y IpyHTax 3anosifHuxka Cranuduno-
JlyraHchbkmit, CBMHIIO — B 3aNOBiiHMKY XOMYTOBCBKMI CTel, Hikesro, kobaJbTy Ta Mifii — y IpyHTax
sanosigumka CrpineniBebkmit cren, Ana XOMYTOBCBKOTO CTeNy XapaKTepHMiA Haibinbumii
MaKCuMaJbHMIT BaJoBMil BMiCT Hikeso, kobaJbTy Ta cBMHLI0. BajoBuit BMicT MeTasiB y IpyHTax
Yopromoperkoro GioctepHoro 3amoBifHMKA TNMOPIBHAHO 3 IHIIMMM 3aMOBIAHMKAMM CTENOBOI 30HM
XapaKTepU3yeThCA 3HIMKEHUM BMicTOM GisbIIoCTi MeTaJiB.

Ha6isein yacTo HaBMIIMI BMICT pyxoMux opm XimiuaMx esemeHTIB y rpyHrax (ikcyeTbes
Ha reputopii Craruuyso-JIyraHCLKOrO 3alOBiZIHMKA (cepeiHe Ta MakKcUMaJbHe 3HAYEHHA BMiCTY
pyxomux opM uUMHKY, Mini, Jjitiio, MakcumaibHe — Hikemi0). ¥ 3anoBigaurky Kam'sui Moruu
HalBMIle 3HAYeHHA CepefIHbOT0 Ta MAaKCHMAJBHOTO BMICTYy CIOCTEepPiraeTbCA AJNA CBMHI, Y
XoMyToBCHKOMY CTeny — AJf KobanbTy.

BwicT miTpaTiB miaBuieHMit y BCiX 3anoBijHMKaX CTENoOBOI 30HM, 110 MMOBIPHO 00YMOBJIEHO, AK
3a3HaveHo Buile, Gisuko-reorpadidHMMM 0COOAMBOCTAMM AOCHIMKYBAHUX TEPUTOPIiL.

Kam'ani mormim. Y Tabsn 4 HaBeneHe MOPIBHAHHA BAJIOBOrO BMICTY MeTaJiB Yy IPYHTaX,
BI3Ha4YeHe HaMM i3 pesysbTaTaMM OOCHIMeHb, NpoBeJeHMX Ha 13 pokie pasiie Ha Tepuropii
sanosigauka Kam’arni Morumu. Cnocrepiraerbcs mifBuiuieHHs MiHIMaJbHOrO, CEpeAHbOIO Ta
MakcuMmadbHOro BMmicTy Pb Ha cori 3HmxenHa BmicTy 6Ginmbinocti enementis (Zn, Ni, Co, Ba, V, Ti,
Mn, Cr). Be3 amin s3anummeces Banosuit BMicT y rpystax Be i Bi. Moxna cTBepyBaTH, 10 BMICT
MeTaJiiB, 3a CIpUATIUBUX ocobJmBocTelt penbedy, "HachinyeTbea” Bif IPYHTOYTBOPIOBAJLHMX MOpij,
npeicTaBeHuX GiOTUTOBMMM POXKEBUMM rpaHiTaMu — "Kam'SHOMOTMJIBCHKMMM'. _

3a KoedinieHTaMy Kopendlil MisK BaJOBMM BMICTOM eJIEMEHTIB y IDYHTaX MOKHA BUOLINTH 3
rpyms: icToTHMIT Kopenamifiuuit 38’A30K Mix BciMa umenamu rpymu yrBopioots Pb, Yb, Y, Nb;
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Puc. 9. Cepeduiii emicm pyxomur @ops Memais Yy HOPHOIEMi 3I6UNGUHOMY HA NeCONOOIBHUT CcYzaunKaT
sanosionuxa Kas'ani Mozuau, mz /e
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TEPHOBI CRAGKOPGSBHHEH]  HOPHO26M CAP#THBOTMTHII NYFGBUIT YOPHOZEM GOMOTHHIT HOPHD 880
niugaHI Baf}TI\Jc",'I'JIIIHIlG‘Illi-i

Puc. 10. Cepedniti emicm pyxomux dopm memanie y rpywmaxr Cmanuuno-Jlyzancvrol iati, mz/xe

icHye Kopensuiiinuit 38’sgok mixk Ti-Cr, Cu-Be, Zr-Ba, Pb-Li;

Big'eMumit 38°A30K 3 ycima esementamyu maioTek V, Ni, Co.

i paHi CyTTEBO BiAPI3HAIOTHCA Bifi AAaHMX, OTPMMAHMX Y NONEPeaHixX Jocigxenuax [1]

Cepenne, MiHiMajbHe Ta MakCUMaJbHE 3HaYEHHA MOKA3HMKA KMCJIOTHOCTI-OCHOBHOCTI IDYHTIB
(pH) sanosigauka Kam’sni Mormau craHoBuTh BignosigHo 5,9—7,0—7,6.

Hamu Brepiue npoBefeHe HOCHIZMKeHHA pyxoMux OPM BaKKMX MeTajiB y TIpyHTax
sanosigauka Kam'ani Moeuau (taba. 5, puc. 9). flk i odikyBanoca mij gac nonepejHix AOCJIIMKEHb,
BMicT pyxomux (opM mOpiBHAHO HesHauHmil, He nepepumrye [JIK [6]. HaitGinbumii koedpiuient
PyXOMOCTi y IPYHTaX XapakTepHmit mus mmHKy (8,7), Hajiimenmmit — ana ceusiyo (4,0), ana Hikeso
Ta Migi — BignosizgHo 4,7 Ta 54.

Bwmicr nitpatis y rpyHTax sanosigunka Kam'aui Morumu nasegenuit y Taba. 3. fx i qua rpysris
iHIIMX 3aNOBIAHMKIB cTernoBoi MaHAmadTHO-reoXimMivHOI 30HM, crocTepiraeTbeA iX MiBUIIEHMI BMICT
signocHo T'JK.
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Pintanu Jlyeancvrozo npupodnozo sanosidnuxa HAH Yipainu. CrannyHo-Jlyrancskmii.
Cepegniit mokasumk pH ans 4HopHO3eMy 3BMYAiHOIO CePeJHLOTYMYCHOTO BasKKOCYIJIMHMCTOTO
cTaHoBuTb 6,87 (mexxi kommBamp 5,68-7.5), mns YOPHO3EMY JIyKOBOTO — Bimmomiguo 7 (5,9-7,58),
dopHosemy Gosorroro = 7,7 (7, 4-7,75), nusA nepHOBUX CJAAGOPO3BMHYTHX IMiL@AHUX rpyHTiB — 6,16
(5,57-6,48).

Banosuit BumicT MetaniB y pisEmx Ttunax rpynris Cramuuso-Jlyrasckoi Gbinii HaBenennit y
rabn. 6. IligBuimewmit BMicT MiZi, CBMHLIO Ta HiKeJw0 TIOPIiBHAHO 3 TIONEPenHIMM HaHUMM
CIIOCTEePIraeThes y TPbOX TUNAX IPYHTIB! YOPHO3EMi JIYKOBOMY, YOpHO3eMi OonoTHOMY, YopHO3emi
3BMYANHOMY CEPeJHbOTYMYCHOMY Ba)KKOCYIJIMHMCTOMY. HaliMeHIumii BaJIOBMiT BMicT MeTaJis
NPYPOJHO NMPUTAMAHHUI NEPHOBUM CNab0pO3BUHYTUM MiIIAHNM IPYHTAM.

Ha puc. 10 i y Tabn. 7 maBemenmit BmicT pyxommux copm MeTamiB y rpysrax CraHudso-
Jlyrancekoi cinii. A HopHO3EMY 3BMYAMHOIO CEPEAHBOTYMYCHOTO BasKKOCYIJIMHMCTOTO HAMBLIbII
NiABUIIMIIOCS SHAYEHHA BMICTY PyXoMux (hOpM HOCTIPKYBaHMX BasKKMX METAJIB K cepesi YOTUPbOX
TUIIB IPYHTIB, TaK i BifjHOCHO momepenHix xociizkens. Takox COCTEpiracTheA MiABUILEHM BMicT
UMHKY BiIHOCHO NOTEpeJHIX AOCII/PKeHb y YOPHO3eMi JYKOBOMY Ta YOpHO3eMi 6osoTHOMY, Ta Migi y
YOPHO3EMI JIYKOBOMY.

Tabmmuna 6.
Banoswuit BmicT i Me:xi KoiMBaHbL 3HaYeHb MeTANIB y PiZHMX THHAX IPYHTIB
Cranmyno-JIyraucbkof dinif (1 — gauni 2008 p; 2 — mani 1995 p.), mr/kr
Enement HopHo3eM JIyKOBUH Hoprosem 0o/0THUY | HOpHO3eM 3BHHARHMH CePEaHEO- | JIEpHOBI CHa00pO3-
IYMYCHHH BaMKOCYTTHHHCTHH BHHYTI MiluaHi
1 2 I 2 1 2 1
182 450 200 484 158 320 20
100-300 320-0630 100-300 1 3Z20-800 10-300 200-630 10-30
i 39 322 20 336 32 176 A4
20-50 32-40 1050 3240 TO-80 8-32 1-20
ICo 34 [%] 3 107 2.8 33 P
73 280 | 24 6.3-13 P T1=T3 13
T 1636 4900 1650 3840 1440 3360 als
1000-2500 | 3200-6300 | 800-2500 [3220—4000 200-2000 32004000 150-500
8.2 106 22 00.6 28 238 64
30-T00 6,3—100 30-80 | 40-T00 T0-T30 1240 270
Cr al 14 22 00.0 45 624 4
22190 50-80 10-40 40-100 5-60 32-120 2-60
T 93 134 L 124 106 150 i3]
30-250 B0-250 40-T50 [ T00-200 30-200 80-200 T0-T30
b 0.8 i) %1 16 28 104 kvl
4-10 15-20 3-10 15-20 2-8 12-20 2-3
Cu i) 24 22 24 38 34 28
20-40 20-25 30-40 23-25 10-50 20-65 3-20
b 26 142 2 134 A 11 24
2040 12-20 20-30 10-15 8-30 4-20 2-3
7n 864 22 100 100 86 224 E
50-100 63-120 [~ 80120 530-130 100-300
Tabauua 7.

HopiBranbamit BMicT pyxomux dopm meTadis y pismux Tunax rpynris Crammyno-Jlyrancsrof thinit
(cepenne 3mavenHa Ta me:xi kosmBank, 1 — gani 2008 p; 2 — pami 1995 p.), mr/kr

€MEHT] YopHo3em nykoBuit Hoprosem bonoTHKH HopHo3eM 3BHYaHHHH CEPeAHbOrYMYCHHH
BAXKKOCYITTHHHCTHA
1 2 1 2 1 2
NI 8-106-13 | 17,7-19,3-25,7 | 11-12,4-13,6 | 15,8-21-30,8 |8,6-11,5-13,3 2,3-7,9-17,1
Co 3,6-5,1-6,4 6,9-8-9,2 6-0,3-6,5 6,2-7,5-8,8 | 43-6,08-7,1 1,1-3,3-7.4
Cu [ 55-87-11,4 | 32-7,1-12,5 9,8-10-10,3 [ 12,8-12,9-13,719,2-11,2-13,1 2,4-6,6-20,5
Zn 25-40,5-55 | 20,5-28,7-394 | 50-575-65 | 15,4-23.2-89,1 20-47-100 17,1-18,6-63,4
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B

94 OuopHoien Puc. 11. Cepednii smicm

700 - CepesHbOTYIIYCHII HIMpPamie Yy PLaHUL MUNAT [PYHMIE
BAKKOCYT NHHHCTHIL Cmanuuno-JTyzancexoi ¢iiail, M2/ ke
500 A O G0oNOTHHII YOPHO ek
500 4
400 0 NYKOBHH YOPHO i€k
300 4
200 | B 1 ePHOBI CNASKOPO BHHEHI
; niwaHi
100 A ;
0 rd

BHiCT HiTparis

Ha puc. 11 300paskenuit BMmicT HiTpaTiB y nocnimxyBaHux rpyHrax iniany CranHudso-
Jlyrancekoro. Haijtbinpmmit BmicT HiTpaTiB cmocTepiraeThcA Yy  HOpHO3eMi  3BUYAHOMY
CepeNHBOTYMYCHOMY BarKKOCYIJIMHUCTOMY, iHINI THMIOM IPYHTIB, OKpIM [epHOBUX cJabOpO3BUHYTUX
mimaHMX, TaKoX MaioTh migeuinenuii sigsocso I'TK (130 mr/kr) Bmict HiTparis.

3a KOpeJALifiHuMY 3B’ A3KaMM Mi’K BaJIOBMM BMICTOM €JIEMEHTIB y I'pYHTAX 3alOBigHUKA MOX(HA
posainuTy ix Ha 4 rpynu, AKi BiApisHAITHCA Bif rpyn y nonepejHix pociigseHHsx [1]: icroTHi kope-
JIALAHL 3B'A3KM MK Beima 4seHamy rpynu (koedinient xopessauii 0,9-1): Mn, Ni, Ti, Nb, V, Cu;

IpocTi KopeJsiuiitHi 3B’ A3KM Mik BeiMa wieHamu rpymu (koedinienT xkopensanii 0,8—0,9): Co, Pb,
Y, Yb, Ga, P (mixk Ti i Y e icroTHuit Kopenauiiani 38’ A30k),

BubipkoBi KopenAnifini 3B'A3Ku BeTaHOBJNEH] Misk esementamu: Yb-Be, Sc; Be i Cr; Zr i Mn;

¥ He MaloThb KopendAuiiHmMx 3B'A3KiB 3 iHmmMu enementamu Bi i Ba.

PyxomicTh esleMeHTIB po3paxoBaHa AJIA YOTUPHOX JOCHIPKYBaHUX TUIIB I'PYHTIB. Jlna UMHKY i
CBMHIUI0O pyXoMicTb Haitbinmpina y 4yopHO3eMi cepeJHbLOTYMYCHOMY Baskkrocyramuuucromy (4,22 i 2,6
BiZIMOBiJ(HO), HiKeNIO — y JAepHOBUX cJabopo3BUMHYTMX miulaHux rpyHtax (6,2), migi — y nepHOBMX
cnabopossuHyTHX nimasux (9,07).

Crpinsuisebkuii cren. Cepenrili nokasauk pH y dopHO3emi 3BMYAHOMY MaJjioryMyCHOMY
BasKKOCYIVIMHUCTOMY 3aloBifHmka craHoBuTh 7,3 (Mexxki konmusare 6,8—8,0).

Enement Jan1 asropis Ilonepenui nant (1995 p.)
2 Bmic::if‘w“,’;? Ba 00273300 T20-263,8-3000
4yopHozeMi 3BMuAHOMY Se e 44
. Pb 20-33,3-50 §-14-20
MaJIOTYMYCHOMY
BaKKOCYIVIMHMCTOMY 3anoBigHMKA Sn I-1,87-3 1,5-2,/—4
Crpinsuiscskuit cren (cepesne Ta Ti T000-2500-3300 3T00-5125-6300
Mesi KOJMBaHb), Mr/Kr Mn 300-426,7-500 200-495,5-1000
Cr 30-32,7-80 12—61,9-100
Bi [-1,9-2 0,6-1.3-173
Zn 50-68,7-100 50-87,1-120
NI 30-38,7-50 12-13,3-50
Co 3-6,07-8 4-TT,1-20
Cu 10-31,3-50 20-23-32
Enement|  lani asropis TTonepenni pani (1995 p.) ) . Taﬁ.nuu's 9
VA @3=TI=T22Y100 T I33=IZ1/E0 BwmicT Ta "acTka Big BaJoBOTO BmicTy
N BT=TI93)50 GE333-T08)a30 pyxomux dopm (Mr/Kr) BaKKuX MeTadiB y

YOpHO3eMi 3BUYAiHOMY MaloTyMyCHOMY
BayKKOCYIJIMHMCTOMY 3amoBiHMKA
Crpinasuiscbknii cren (cepeane ta inTepsaan
KOJIMBaHbL 3HA4YeHb), MI/Kr

Co (1,3-2,37-3,8)/2,6 (1,1-2,11-4,2)19,0
Cu (3,5-4,4-1,5)/7,0 (4,6-5,33-7,1)/21,0
Pb (3-5,9-8,4)/6,0 -
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L T T 44 8 Puc. 12. Cepedua xirvkicms
— O b 0 Li pyromux fopm memanis y
2008p. | ™ SPb YOpHOZeMT JsUNAUHOMY
: MAAOZYMYCHOMY
OcCu 8ANCKOCY2AUHUCTIOMY 3AN08IIHUKA
) oco Cmpinvyiecorull cmen, mz /K2
g W Ni
5 OZn

1995p.
133

14

Banoewit BmicT MeTasiB y 4YOpHO3eMi 3BMYAHOMY MAaJIOTYMYCHOMY BaKKOCYTJIMHUCTOMY
sanoBigauka Cmpinvyiecvkuli cmen HapezeHmit y Taba 8, BMicT Ta 4WacTKa Bil BaJIOBOTO BMICTY
pyxomux copM Baskkux MeTaJsiB — y Tabu. 8 Ta Ha puc. 12. [na cepeJHLOrO BaJIOBOTO BMICTY MeTaJliB
XapaKTepHe IepeBUILEHHA ¥ 2 pa3y CBMHILO Ta Hikemo, y 1,5 pasm — BicmyTy Ta Mmizi

Taxosx criocTepira€TbecA MiJIBMIIEHHA BiIHOCHO NOIEPEAHIX NOCHi[MKeHb PyXOMUX (DOPM LIMHKY
Ta HIKeNI0 Yy YOpHO3eMi 3BMYaltHOMY.

Cepepuiit NOKa3HUK PYXOMOCTI MeTasiB y JOCHIMKYBaHMX IDYHTAX CTAHOBUTL: UMHK — 9.8
(mexxi xommBaue 6,8—16), Hikenb — Bigmosiguo 5,0 (4,05—7), kobaner — 2,6 (1,67-3,1), migs — 6,9
(2,85-9,76), ceuneus — 5,9 (3,1—10).

IlopiBHAHO 3 nonepefHiMM MipaXyHKaMy KOpeJanid Mi BaJOBMM BMICTOM eJIEMEHTIB y
rpyuTax sanoeiguuka CrpinbuiBebkmit cren 3bepernaca 3 yacom Timekn Mmizx Ti i Ni, Mn i1 Pb; ana

Tabauus 10.
Cepepnuiit Banosuii BmicT Ta inTepsanu ioro KOJIMBAHL eAKNX eIeMeHTIB y I'PYHTax
TPLOX JocaimyBanux AinaHox YopHoMopcbkoro GiocdepHoro zamoBigHuka, Mr/Kr

Iokazuukn| SropnuubKWi KyT IBaHO-PubanbsyanchKHil ITorieBchkHit
Ni 9,23 (5,0-20,0) 5,73 (1,0-30,0) 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)
Vv 52,3 (40,0-100,0) 10,57 (30,-100,0) 38,46 (10,0-60,0)
Cr 21,4 (8,0-50,0) 4,52 (4,0-10,0) 26,15 (10,0-50,0)
Cu 23,1 (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 (1,0-5,0) 0,22 (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 1076,9 (600,0-2000,0) | 708,7 (500,0-1000,0) [1169.2 (600,0-2000,0)

Tabanua 11.
Cepepaniii BmicT Ta inTepBany iforo KoamMBaHbL pyXoMux ¢opM AeAKUX MeTaliB y rpyHTax
TPLOX gocnimxysanux AinaEok YopHomopeskoro OiocchepHOro 3amoBigHMEA, Mr/Kr

i TIAHKH Ni Co Cu Pb Zn Fe
3.71 2 3.56 8.16 23.36 534.4

SIrop/MUBKHI KYT (1,2-12,9)| (0,4-5,4) | (2,3-7,0) [(3,03-13,45)(2,3-103,0)|(157,2-136,0)
1.08 0.77 0.54 2.17 2.74 227.6

[pano-Pubansuancekuii| (0,3-1,44)| (0,42-6,0) [(0,12-2,57)] (0,7-6,4) | (0,55-7,5) | (0,05-866,8)
4.1 3.67 3.26 9.38 15.5 691.7

[MoTieBchbKHit (1,9-9,8) [(1,27-7,86)| (0,9-5.5) | (2,6-14,1) | (2,1-43,4) | (19,5-258,7)
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EKONOriyHuii MOHITOPUHI 3anoBigHMX AiNAHOK

IHIIMX €JIEMEHTIB YTBOPMIACS HOBi KopeJauiitHi 38’s3ku: Mn i Zr, Ba, Ni, P, Co; P i Nb, Ti, Co, Ni;
Yb i Sn, Be; Coi Ni; Tii Zr.

3HayYHO MiABMIIEHNIT BMICT pyxomux hopM MeTasis Ha TePUTOpil 3anoBifHMKa y To4uLi Bigbopy,
10 mpumnaJa Ha KOJUILHIO caauby — ynpaBJiHHA 3alOBigHMKA.

Hopromopevrutl Giocepnuti sanosionur HAH Yxpainu. ¥ Tabn. 10 Haseenuit cepenHiit BaJo-
BUit BMICT IPYINM €JIEMEHTIB y IPYHTaX JOCJI/MYBaHUX TepUTOpit Hopromopcekoro 6iocdeproro 3armo-
Bigamka. Ha pinsuui Isamo-Pubanbuascbruit CIIOCTEPIraeThCs 3HAYHO BHIMOMKEHMIT BMiCT GijbluocTi
JOCTiJPKYBaHUX eJIEMEHTIB BiHOCHO ix BMICTY Ha IHIUMX JBOX OinsHkax. MaxkcumajibHi 3HAYEHHS ce-
PEZHBOrO BAJIOBOTO BMICTY Y IPyHTaX AiAnkyM Aropauubkuit KyT XapaKTepHi A/ BaHAMI, LMHKY, 0JI0-
Ba, K0DaJsbTy, iTpilo, y rpyHTax pinanku IloTieBcbKuit — mis HIKeJII0, XpOMY, MiZi, CBMHINO, tocdopy.

Cepenniit BmicT pyxommx opM Aeskux MeradiB y IPYHTaX TPbOX JOCHIKYBAHUX iNAHOK
“opromopcskoro Giocdeproro sanosiaxuka HaBefernit y Tabu. 11. Hajimenmmmit Bmict pyxomux copm
MeTaJiB CHOCTEPIraeTbCs y IPYyHTax AlnsHkyM IBaHO-PubanpuaHCchKMi, Haitbinmpimmii — y IpyHTax
ainsanky IloTieBebkuit, 3a BUHATKOM CBMHLIO Ta LMHKY.

Maxkcumasnbanit cepe/isiii BMICT MaKpOKOMIIOHEHTIB (Tabur. 12) npuTaMaHHUit rPYHTaM JiNAHKU
HAropsmupkuit KyT, MIHIMAJIBLHMI CIIOCTEPIra€Thes ¥ IPYHTAX AIIAHKY IBaHO-PUGaIbUaHChRIUIL.

Cepengiit Bmict HiTpaTis y rpynrax YopHOMOPCHKOro bioccheproro 3anmoBifHMKa 3MEHIIYETLCS ¥
HAaCTYNHOMY mOpAAKy: Auisinka Hropmmuekuit kyr — 812,6 mr/xr (Big 310,7 mo 1630,7); minamka
Iloriescoxmit — 527,8 (Bix 167,4 mo 991,1); minAnka IBaso-Pubanpuanchbruii — 74,8 (Bix 9,1 po 1653).

3arayioM, crocrepira€ThCA He3HayHa 3naTHiCTH Mo Mirpauii Gimburocti JOOCTIKYBaHUX
exeMeHTIiB (Tabs. 13). Pyxomictb Mifi y rpyHTax BeCix TPROX HOCITIMKYBAaHMX AiJIAHOK NepeBuInye
PyXOMICTb iHIIMX ejileMeHTiB y 2—4 pasu. BuHATOK CKJIafae Tiibku HiKesmb y IpyHTaX AiNAHKM
IoriiBcbkmit, e 0ro pyxoMicTh BUIIA MOKABHMKIB IHIIMX esneMenTiB y 2-50 pasis.

o Bucnosku. IIpoBesieHne Hamm JOCJI/PKeHHA NOKa3alo, 10 BMICT BaJoBMil Ta pyxomux copm
MEeTaNiB y IPYHTaxX JOCIi[MKYBaHMX 3amnoBiHMKIB 3MiHMBCA HesHa4HO 3a 13 POKiB, 110 NPOMMHYJN
MiK TepUM y3araJbHeHHAM pe3yJsbTaTiB gocuimxens (1995 p.) i mammmu poBoramu (2008 p.)

BumicT pyxomux dopm mesaxmx BasKKMX MeTasiB, AKi € OCHOBHMMU eJieMeHTaMM-1HANKaTOpaMu
aHTPOIIOTeHHOr0 BIIMBY Ha JOBKIJIJIA 3aMOBIJIHMKIB, 3araJioM Jlelo 30iJbIIMBCA.

3a nepiof Mik JOCHIJJKEHHAMM y TIDYHTaX Maiiske BCIX BalOBiAHMKIB, ne IIPOBOJMBCH
MOHITOPMHT, 30iNbIUMBCA BaJOBMI BMiCT CBMHUIO Ta Mimi. Kpim roro, Y HUX HafABHUI NiBUILeHMI
BMICT pyxoMux GopM LMHKY, Hikeso, Miji Ta Kobanbty.

Ilipsuiiens BMicTy miTpaTiB y rpyHrax GiimocTi sanosifmukis crermosoi saHmmadTHO-
reoximiyHol 30HM 0bymoBrneHe isyko-reorpadiunumu ocobimsocTamMu ix Tepuropiit. Hassre snaune
NepeBUIEHHA BMICTYy HITpaTiB y BCix IpyHTax JocuifpkyBaHux Ainasok YOpPHOMOPCHKOro
biocpepHoro samoifmmka, JMOBipHO, NOB'A3aHe 3 CiNBCHKOrOCHOAAPCHEMMM pPOGOTAMM, AKi
NPOBONATLCA HA TEPUTOPIAX, CyMixcHmx 3 sanopismmmu. Ile cBigumTs npo Te, mo TepurTopia 3a3Hac
HEepPiBHOMIPHOTO aHTPOINIOTeHHOIO BILIMBY.

Ca Al Mg S1
I3% 135 X o Tabmana 12.
T30 050y T OIS0 . Cepenniit BMicT MakpOKOMNOHEHTIB Ta
inTepsanu iOro KOJMBaHb Y IPYHTAX TPbOX

0.09 0.41 0.05 5.1 nocaifysanux ainanok YopHomopenKkoro
[pano-Pubansuancekuii] (-0 1-0,0) [ (0,05-1,0) [ (0,01-0,5) biocheproro 3anosiguuka, %
0.99 4.59 032 31

(0,1-5,0) | (0,3-5,0) | (0,I-1,0)

JinsHku

Sropnutbkuii Ky

[ToTieBCRKMIT

ﬂiJ'lfIHKH N1 Co Cu Pb Zn Taﬁ_ﬂ}guﬁ 13.
A rOpIHUBKII KyT 2.49 |3.04|6.49]3.26 | 2.08 Pyxomicrs merauis y rpynTax
[Bano-Pubansuancekuii| 5.3 |5.75(8.85]0.34|2.76 Hopuomopcrkoro Giocdeproro sanosinmmka
[ToTieBChKMiT 19.381098|8.65| 3.6 | 3
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flzBuncbka M.B., Xyk O.A.

MooxxHa creepmxyBaTH, 110 MoCTiftHIE BrUME TNOTY HUX JKepes BIACYTHIN, ofHak Tepuropii 3a-
NOBIHUKIB TOTPEBYIOTh MOZaBIIIX PEHVMHNX CIIOCTEPeseHb Ta 3aXOAiB i po3pobku 3axonis 100
exoJtorizanii rocrogapeskoi Ta PexpeauiitHoi missHOCTI st abepesreHHs "3anosigHocTi" LIUX TEePUTOPIiL,

Busnauenns napamerpis A¥KepeJi i XapaKkTepy aHTPONOreHHOro BIUIVBY Ha 3aNOBifiHI TepuTopii
norpebye J0AaTKOBOIO peTesIbHOro OnpobyBaHHA Ta MOJAJBLIMX JOCIIZMKEHD, aiiKe MOHITOPMHIOBe
AOCIIKEHHA NOBEPXHEBUX BifKJIa/IiB 3AMOBIJHMX TEPUTOPIl J03BOJIAE BU3HAYNUTH HaBiTb He3HauHi
3MiHM IXHBOTO cTaHy. TIpOBeNeHHA eKOIOro-reoXiMiYHOro MOHITOPMHTY JacTbh 3MOTY IEpEeXOmuTH Bifg
OLiHKYM CTaHy TepuTopii mo TIPOTHO3Y 3MiH CKJIAAY CHMCTEMM Ta ii PO3BUTKY.

Ha naur nornsiz, weobxigaum i gocrarriv Gyno 6 npoBesenns, Hanpuraaz, IIOPIYHOro eKcrpec-
Onpo0yBaHHA JOCHIAMKEHMX HaMu IPYHTIB 3amoBimHMKIB. 3 MMX KOCIiZMKeHb, 3BaXKaI0uN Ha HaABHI
pesyabTaTi pobiT, MOMHA BMKJIIOYMTH eTall PEKOTHOUIIOBAHHA, L0 J03BOJMAIO 6 aMEHIINTH BUTPATHU
Jacy i KowmrTis. 3aCTOCYBaHHS 3aIPONOHOBaHOI HaMu MeTopuky npobosinGopy, npobomiaroTosxky Ta
NPOBEACHHA AHANITHYHMX JOCTI/PKEeHb HO3BOJMNIO 6 HLIAXOM BU3HAYEHHS BMICTY BaJIOBOro Ta
Pyxomux popm 6a30BUX esleMeHTIB-IHAMKATOPIB TeXHOTEHHOrO HaBaHTaxeHHsa (Cu, Zn, Ni, Co, Pb,
Li) npoBozuTyt nopiBHAHEA HOBMX peaysbTaTis 3 Aanumy, orpumannmyu y 1990-x i gpyriit mososusi
2000 pp. Hajikpaiie npoBOAMTH mMOAambILe IepioAMYHEe CIOCTEPEMEHHA 3a CTAHOM JaHaumadrie
TEPUTOPI CTernoBoi 30HK y SpY4HMI IJIAl NPOBENEHHA Takux pobiT wac (yMnenb—cepnens, Kosm
HaZIMIpHa BOJIOTa HE 3aBajkac IIPOBEJIEHHIO AOCJIPKEHB) 3 METOI0 BUABJIEHHA i PaHMYBaHHA J3Kepes
BIUIMBY Ha CTaH JOBKLWIA i po3pobkyu pisHOMaHiTHIX 3aX0/iB, K 3aCTEPEXHUX, TaK | CIIPAMOBAHMX
Ha 30eperkeHHA NPUPOIHMX XapaKTePUCTUK CTaHy 3arOBiJIHUKIB.

Hocnim:xenns nposeneni B mesxax HAYKOBO-AocmigHOY poboTn 3a rpanrom HAH YEpaian gua moso-
Ax suerx: "MowiTopunr sanosinmix Tepuropiii crenosof NABMLAPTHO-reoximivr0T 3081 Yipaimn"
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C neasio mposegenns MOHMTOpHMETA coxepaHus TPyNNbl XHMUYECKUX 3JIEMEHTOB B NMOYBAX CTENHOI
JMAHAIIA(QTHO-reOXMMNYECKOli 30HbI MCIeIOBAHO CeMb 3anoBefHbIX y4yacTkoB. CthopmynupoBansl ocHoBHbBIE
SaKOHOMEPHOCTH pacnpefieleHns THAMENbIX METAIIIOB M UX MOABUMKHBIX thopm B 3aBucumMocTH OT uanKO-
XUMIT9ECKMX CBOWCTB MOYB OTMX 3aNOBENHLIX TEPPUTOPMI, MPOBeJieH eKOJIOrMYecKiii MOHMTOPHHT TOYB
(hUINATIOB Tpex 3anoBeJHMKOB (Yxpaunckoro crennoro npupommoro, Jyranckoro npupoauoro, Yepuomopce-
koro Guocceproro). Pazpaborann METOAMIECKHE OCHOBbI MCCIEA0BAaHUA pacHpefeseHNs THKEILIX METAJLIIOB
AJA ONpeJleNIeHUA IKOTIOTMIECKOr0 PUCKA TePPUTOPHIL

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 of
division of heavy metals and their mobile forms are formulated in soils of these protected territories, the
ecological monitoring of soils of branches of three preserves is conducted (Ukrainian steppe natural,
Lugansk natural, Black Sea biosphere).
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