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YMICT BA’)KKUX METAJIIB ¥ BOAI PI3HUX PEI'TOHIB
TA 30H IIIBJIHA YKPAIHU

JlocTipkeHO BMICT MaKpo- Ta MIKPOENEMEHTIB, Y TOMY YHCII i Ba)KKHX METaliB, y BOJI Pi3HHMX PEriOHIB Ta 30H MiBIHSI
VYkpaiau. BuBueHo perioHanbHi 0COOIMBOCTI IX HaKONMUUeHHs. BeraHoBieHO HagMipHe HaBaHTakeHHS KagMieM, BMICT SIKOTO y
88 % mocmimKeHHX 3pa3KiB BOJIY IEPEBHIIYBaB IPAHUYHO JOITYCTHMI KOHHeHTpawii y 4,5-25 pasis. [lepeBuimenns Bmicty
Kynpymy y 3pazkax Boau LHEHTPaJbHOTO PETiOHY MiBHIYHO-CTENOBOI 30HU Ta MiBACHHOTO PETiOHY CyXO-CTENOBOI 30HHU BiHOC-
Ho I'JIK cranosuno 4,3-7,8, Llunky — B 1,85 pa3siB. IlepeBuruenns Bmicty [lmroMOyMy y 3pa3kax BOIH MIBISHHOTO PErioHY
cyxo-crenoBoi 30HU BinHocHO I'/IK cranoBumno 11,3—12 pazis.

Knrouosi ciioBa: Baxki metamu, Kagmiit, [TmromOym, Kynpywm, Llnak, Mepkypiii, rpaHUYHO IOMyCTUMI KOHIIEHTpaii, pe-
Ti0OHH, 30HH YKpaiHH.

IlocTanoBka npo6emMu. 3pOCTaHHS aHTPOIIOTEHHOTO BIUIMBY Ha €KOCHCTEMH MPHU3BEIIO 10 3a0py-
JHEHHS! HABKOJIMITHBOTO CEPEZOBUINA TOKCUYHUMH CHOIYKaMH, B TOMY YHCIi BaXKKUMH METaJIaMH, IO
MOCTABUJIO HU3KY BOXKIUBUX MPOOJIEM 1100 3aro0iraHHs MOMUPEHHIO 1 HAKOIMMUYEHHIO BAYKKUX METAJIiB
Ta KOHTPOJTIO 32 X YMICTOM y IPYHTaX, BOJi, KOPMax, B OPTaHi3Mi CUTECHKOTOCTIOAPCHKHUX TBAPHH Ta Y
npoaykuii TBapunHuLTBA [1, 4, 5, 7].

AHaJi3 ocTaHHIX T0CTiIKeHDb i myQJrikaniii. Y MaJti Ta BeJIMKI PiKu, BOJOUMHIIA MOTPAILISIOTh IIIKiJI-
JIVBI IPOMUCIIOBI BIIXO/M, SIKi 3MiHIOIOTh YMOBH PO3TIa/Ty OPTaHIYHUX PEIOBHH, 30UTBIITYIOTh KOHIICHTPAITIIO
a3oty, (ocdopy, meraniB, oTpyToximikaTis. Lle moripirye sKicTh BOAW, BOHa BTpadae MPUPOAHHUNA KOJIip,
CMaK, 3arajbHuN i0HHHH ckiaj. J{o HaiOLIbIoro 3a0pyMHEHHS BOJOWMMII] TIPU3BOIAITH BUKUAN TEILUTOBUX
Ta aTOMHHX €JIEKTPOCTAHIIIH, XIMIYHIX Ta METATypriiHuX BUPOOHHUNTB. [Ipyn 1IbOMY MiIBHUIIY€THCS BMICT
Kynpymy, Kagmiro, Luaky, Xpomy, @enory, Mepkypito, Hikemro [2, 5]. SIkicTs Boau 3aexuTh Bif i (izu-
YHMX, XIMI9HUX 1 O10JIOTIYHHX BIAacTHBOCTEH. Boma, sIKky BUKOPHCTOBYIOTH IUTS HAIyBaHHS TBApUH MOXKE
MICTHTH MEBHY KUIBKICTh COJIEH PI3HUX METANiB, sIKi BIUTMBAIOTH HAa TIOKA3HUKH ii SIKOCTI 1 30pPOB’sI TBAPHH.
30KkpeMa, HaKONMYCHHS BaKKUX MeTaliB, Hacamnepen Cu, Zn, Pb, Cd, Sr ta iHIMX, Y BOJII CHPHsIE HATXO-
JDKEHHIO iX B OpraHi3M, HETaTWBHO BIUTMBAaE Ha Qizionoriudi (GyHKIII OpraHiB Ta TKaHWH, KIIHIYHANA CTaH
TBapuH, nopyurye KJIP kpoBi, 3MiHIOE akTHBHICTH epMeHTiB, iHTeHcuBHICTh [10J], mepeHeceHHs enexTpo-
HIB JIMXaJIFHUM JIAHITFOTOM MITOXOHJIPIH, YCKIIATHIOE TIepedir XBopoO TBapHH TOIIO |3, 6].

Meta noc/iizKeHHs1 — BU3HAUYCHHS BMICTY BaKKMX METaliB B MIUTHIH BOJI Pi3HUX PETIOHIB Ta 30H
HiBAHA YKpaiHu.

Marepiaiau i MeToIMKA TOCHiT:KeHHS. BMICT BaXKUX MeTaliB y 3pa3KaxX BOAM BH3HAYAIH METO-
JIOM 1HBEpCiiHO1 BoibTamIiepoMeTpii Ha npmiaai ABA-2, MiHepaizalliro Ta mpoOOmiArOTOBKY 3pa3KiB
3niricHioBaM Ha npuiaai TEMOC-ekcmnpec.

Pe3yabTaTu mociimkeHb Ta ix 00roBopeHHs. JloCiiUKeHHS PiBHS BKKHX METANIB 3aCBiMUMIN
CYTT€BI KOJIMBaHHA iX BMicTy, 30Kkpema, BMicT Kanmito y 88 % 3paskiB BoaM NepeBHILYBaB I'PAaHUIHO
nomyctumi kouteHrpariii (I'JIK) y 4,5-25 pasis (puc. 1).

Tak, nepesunienns Kaamiro BimHocro I'IK (0,01Mr/71) y BoAi MiBAEHHO-CXIHOTO PETIOHY 1 CEPeIHBO-
CTEeNnoBoi 30HH YKpaiHu Oyno y 21-25 pa3iB, a HEHTPaJILHOTO PErioHy MiBHIYHO-CTENIOBOI 30HU — 89 pasiB.

Oneprkani pe3ylbTaTd JIOCIiIKEHb CBIYaTh, [0 B OKPEMHUX 3pa3Kax BOJAM IIBIECHHOTO PETiOHY CYXO-
crenoBoi 30HU Ykpainu nepepuiieHHs BMicTy Kaamiro BigHocHo ['IK Oyno y 12—14 pazis. BeranoBneno
BUCOKHI ()OHOBUIA piBeHbp KamMiro y BOfi MiBAEHHO-3aXiIHOTO PETiOHY CEPEeTHhOCTENOBOI 30HH — IIePEBU-
menHs BigHocHo I'JIK (0,01mr/m) y 9-12 pasiB, y BoAi MiBAEHHOTO PEriOHY CyX0-CTENOBOi 30HH — y 18 pasiB.

JlocTipKeHHSIMU  BCTaHOBJIEHO, 1o BMicT Kynpymy y Boxi TMiBIEHHO-3aXiIHOTO PETIOHY CepelHbO-
crenoBoi 30HU KonmBaBcs B Mexax [JIK (1,0 mr/m), 3a BUHATKOM 3pa3KiB, BiliOpaHUX y TPHMICHKIH 30HI
M. Opeca, ne nepesuiuenHs BigHocHo I'JIK O6yno y 1,3-1,8 pasu (puc. 2). Pisens Kynpymy B 3paszkax Boau
MBJICGHHOI'O PETiOHY CYXO-CTEIOBOI 30HU MEPEBUIITYBaB IPAHIYHO JOIyCTUMY KOHIICHTparliio y 4,38-5,34 pasu.

Bcranosieno, 1o nepeBuiieHHs BMicTy Kynpymy y 3pa3kax BoJIM IIEHTPAIBHOTO PErioHy MiBHIYHO-
CTEIOBOI 30HU Ta MiBAEHHOT'O PETiOHy Cyxo-cTenoBoi 30HU BinHocHO I'IK cranoBmio y 4,3-7,8 pasu.
Maxkcumanbai piBHi Kynpymy Bu3Hawamucs B 3pa3kax BOAM MiBJEHHO-CXiJTHOTO PETiOHY CepeaHbO-
CTernoBoi 30HM, M¢ nepeumenas BigHocHo I'JIK cranoBmmo 9,3—10,9 pasm, mo moB’s3aHO 3 HAIXO-
JOKEHHSIM 3HaYHOT KiIBKOCTI €JIeMEeHTa y BOAY MiJ 4ac BUI0OyBaHHS KOPUCHUX KONAJIUH Ta IX BUKOpPHUC-
TaHHS B METAIYPriiHili IPOMHUCIOBOCTI IILOT'O PETiOHY.
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Pucynok 1. Hakonuuenns Kagmiro y Boai pi3Hux 3oH miBaust Yxpainn
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Pucynok 2. Hakonuuennsi Kynpymy y Boai pisHux 30H miBaus Ykpainu

Bwmict Kynpymy y Boji MiBICHHO-3aXiTHOTO PETiOHY BiJIMIOBiIaB BCTAHOBJIEHUM I'PaHUYHO JOMYC-
TUMHUM HOPMaM.

PesynpTaTtu pocnimkeHb, mogaHi Ha puc. 3, cBiT4aTh Npo nepeBuieHHs BMicTy [ImroMOymy BimHOC-
o I'1IK (0,03 mr/n) y 83 % 3paskiB BOAM MiBAESHHO-3aXiJHOIO PEriOHY CEPEIHbOCTEIIOBOT 30HH Ta IIiB-
JICHHOT'O PETi0HY CyXO0-CTEIOBOi 30HH YKpainu y 2,3—12 pasis.

BinznaueHo MakcHManbHi MOKa3HUKH BMicTy 1lmoMOymy y 3pa3kax BOAM MiBACHHOI'O PErioHy Cy-
X0-CTENOoBOI 30HH, jae mepesuiineHHs BigHocHo ['JIK cranosmio Bix 11,3 mo 12 pasis, 110, MOXKINBO,
MOB’SI3aHO 3 TiAPOMETEOPOJIOTIYHOK XaPAKTEPUCTHKOI 3a3HAUYCHOT 30HM Ta PO3MIIICHHSIM Ha MPHJICT-
nux Teputopisx [lepBomaiicbkoi aTOMHOT €EKTPOCTAHLII].

Bcranosneno Bucoki piBHi Bmicty [lmoMOymy y Beix AochigKyBaHUX 3pa3kax BOIM LEHTPAIBHOTO
perioHy MiBHIYHO-CTETIOBOI 30HH 1 MiBJICHHO-CXiJTHOTO PETioHy CEepeIHLOCTENOBOI 30HH, JE IMEPeBU-
menHs BigHocHo I'IK cranosuio Bix 12,6 no 15 pasis, mo WMOBIPHO MMOB’S3aHO 3 BUCOKUM aHTPOIIO-
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TeHHUM THCKOM METayPTiiHOI MPOMHUCIIOBOCTI Ha HABKOJIUIITHE CepefoBuUIlle. Pe3ynbTaTi BUSHAYCHHS
[ImroMOyMy y BOZI pi3HHX PErioHiB Ta 30H MiBAHS Y KpaiHU HaBeJeHO Ha puc. 3.

Yuict Huaky y 64 % npo6 Boau mepesumrysas ['JIK (5,0 mr/m). BuastkoMm Oynu 3pa3ku BOIHU IiB-
JIEHHO-3aX1THOTO PErioHy cepeIHbOCTEIIOBOI 30HH, JIc BMICT 3a3HaYE€HOTO EJIEMEHTA KOJIHMBABCS Y MEKaxX
BepxHix 3HaueHb [JIK (5,0 mr/m). ¥ 3pa3kax muTHOI BOAM MIBICHHOTO PETIOHY CYXO-CTEIOBOI 30HU
BMmicT Llmaky nepesumnryBas ['/IK y 1,8-2,5 pasn.
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Pucynok 3. Hakonuuennst [LiiroM0ymy y Bofi pisHux perioniB miBaus Ykpainn

IlepeBumennst BMicTy LlMHKY y BOMI IEHTPaILHOTO PErioHy MiBHIYHO-CTENOBOi 30HH Oymo y 3-5
paziB. Oco0nmBO 3HAYHI MOKa3HUKK BMicTy LIMHKY BCTaHOBIEHO Yy BOAI MiBJCHHO-CXiAHOTO PETiOHY
CepeIHbOCTENOBOI 30HH, ¢ nepeBulieHHs BimHocHO ['JIK cranoBmiio 4,8—5 pasis.

Ymict Mepkypito y 59 % 3pas3kiB Boau 3 pi3HUX peETioHiB miBAHS YKpaiHu nepesuuryBaB ['JIK y
1,4-13.,4 pazu. Bunstkom Oynu 3pa3ky BOAM MIiBJAEHHOTO PETiIOHY CYXO-CTENOBOI 30HH, Jie BMicT Mep-
Kypiro konmuBascs B mexax ['JIK (0,005 mr/m).

BcranoBiieHO perioHanbHI 0COONMBOCTI HAKOMMYECHHST MEpKypito y 3pa3Kkax BOJAW MiBIHS YKpaiHu.
Tak, mepeBHIIeHHS] BMicTy MepKypito y 3pa3kax BOJIH IMiBJEHHOTO PETIOHY CYX0-CTENOBOI 30HU OYIO Yy
2,4-6,2 pa3m, a MiBIEHHO-CXiTHOTO PETiOHy CepPeIHbOCTEIOBOI 30HU — Yy 4,6—5,8 pa3u BHIIle BCTAaHOBJIE-
HOI TPAaHUYHO JOITYCTUMOI HOPMH.

OpneprkaHi pe3yabTaTH AOCIiIKEHb CBIiJYaTh PO BUCOKUH BMICT MepKypito B OKpeMHUX 3pa3Kax BO-
TV TTiBJICHHO-3aXiTHOTO PETiOHY CepeAHbOCTENOBOI 30HH MpUOEpeKHOi 30HM YopHOTO MOpsI Ta MpUMi-
ChKOT 30HHM IPUIIOPTOBOTO MicTa [utiuiBchk. Y IUX 3pa3kax KOHICHTpallisi MepKypito MepeBHIlyBaia
I'’IK y 11,8 ta 13,4 pa3u BianoBiHO.

BucHoBku. PerioHanbHOIO 0OCOOJUBICTIO BOAM, IO JOCHIKYBajacs, € HaaMIpHE HaBaHTaKCHHS
Kanmiem, BmicT sikoro y 88 % nociipkeHUX 3pa3KiB BOAU NMEPEBUILYBAaB IPAHUYHO JOIYCTUMI KOHLIEH-
Tpaii y 4,5-25 pas3is.

BcranoBineHo, 110 nepesuilieHHs BMicTy Kynpymy y 3pa3kax BoJy HEHTPAILHOTO PETioHY MiBHIYHO-
CTETIOBOI 30HHU Ta MiBAEHHOT'O PETioHy cyxo-cTenoBoi 30U BigHocHO I'IK cranoBuino 4,3-7,8 pasu.

[epeBunienns Bmicty [LmoMOyMy y 3pa3kax BOJM MiBJICHHOTO PETioHY CyXO-CTEMOBOT 30HH BiJIHO-
cHo I'’IK 6yno y 11,3—12 pasis.

Bwmict LluHKy y 3pa3kax NUTHOI BOAM MiBAEHHOTO PErioHy CyX0-CTEMOBOI 30HH, LEHTPAIBLHOIO Peri-
OHY TIBHIYHO-CTENOBOT 30HH Ta MiBJAEHHO-CXIJIHOTO PETioHy CepPeHhOCTENOBOT 30HH YKpaiHU NepeBU-
mryBas ['IK y 1,8-5 pasis.

CIIMCOK JITEPATYPU

1. Bacekosckas JI.®. Lupkymsus u TpanchopMaius xjuop-, pocdop-, pTyThIPOH3BOIHBIX IIPENapaToB B CUCTEME OKpPY-
JKaromas cpea — ouonormueckuit 00bekT / JI.D. BacbkoBckas. — K.: HaykoBa nymka, 1985. — 156 c.

2. Bunorpanos A.Il. BuoreoxmMudeckie MpoBUHIWU M 3HAeMudeckue Ooine3nn / A.Il. Bunorpamor // Joxmamsr AH
CCCP.-1938. -T. 18, Ne 4/5. — C. 283-286.

148



3. Ho6pososbsckuii B.B. I'eorpadust mukposnementoB. ['nmobansuoe paccesuue / B.B. lo6poBosbekuit. — M.: Meicib,
1983. - 272 c.

4. HukanopoB A.M. BHOMOHUTOPUHT METaJIIOB B MPECHOBOAHBIX 3KocucTeMax / A.M. Hukanopos, A.B. XXymunos. — JL.:
Tl'unpomereonsnar, 1991. — 312 c.

5. ArapkoB B.M. Atiac I'MTHEHHYECKHX XapaKTEPHCTHUK 3KOJOrm4eckoi cpembl JloHenkoi obmactu / B.W. Arapkos,
C.B. I'pumienko, B.I1. I'pumenko. — Joneuk: Joneuunna, 2001. — 140 c.

6. Kimmmenko M.O. Exororiuni HopMaTHBH SKOCTI BOAM pidoK PiBHEHCHKOI obnacTi: MeTomomoris, pe3ynsTath. // BicHnk
PiBHEHCHKOTO IEPXKABHOTO TEXHIYHOTO yHiBepcuTety: 36. Hayk. mp. / M.O. Kmnmenko, B.J. Mensauk — Pisue, 2000.— Bumyck
4(6). — C. 30-36.

7. Cuixko C.I. Ouinka ta nporaosysanss sikocti npupoauux Boa./ C.I. Cuixko. — K.: Hika—Ilentp, 2001. — 262 c.

CoaepixaHue TSKeJbIX METAILIOB B BO/Ie PA3HBIX PETHOHOB H 30H 10Ta YKPaHHbI

JI.A. Tapacenko

HccnenoBaHo conepikaHue Makpo- U MUKPOJIEMEHTOB, B TOM YHCIIE U TSDKENIBIX METAJUIOB, B BOJIE PAa3IMYHBIX PETHOHOB 1
30H 1ora YKpauHbl. V3ydeHBl pernoHaIbHBIE OCOOCHHOCTH MX HaKOIUICHHs. YCTaHOBJIEHa 4pe3MepHas Harpy3ka Kammuewm,
cozepxanue kotoporo B 88 % mccineqoBaHHBIX MPOO BOABI MPEBHIIIANIO HPEeIbHO JOIYCTHMBIE KOHIIEHTpanuHy B 4,5-25 pas.
[pessimenne conepxanus Kynpyma B o6pa3nax BoJsI IIEHTPAIbHOTO PETHOHA CEBEPO-CTEITHON 30HBI U I0)KHOTO PErHoHa Cy-
X0-cTenHoi 30HbI oTHOCcUTenbHO [1/IK cocraBuno 4,3-7,8 pasa; Liunka — B 1,8-5 pa3. Ipessienune conepxanus [IromOyma B
o0pasiax BOJbl F0)KHOTO PErHoHa CyX0-CTemHO# 30HbI oTHOcuTeIbHO TTJIK cocramio 11,3-12 pas.

KioueBble ciioBa: Tsokesnble MeTamunsl, Kagmmid, [TnmromOym, Kynpym, Luak, Mepkypuii, npeaenbHO JOMYCTHMBIE KOH-
LEHTPANH, PETUOHBI, 30HBI Y KPAaHHBI.

Heavy metals content in water from Southern Ukraine different regions and zones

L.Tarasenko

The paper deals with investigation of macro-and microelements including heavy metals in water from Southern Ukraine
different regions and zones. We have studied the regional peculiarities of their accumulation. The excessive loading with Cad-
mium, which made 88 % in the studied water samples and exceeded the alarm level by 4,5-25 times. Cuprum content in the
water samples in central regions of Northern Steppe zone and the Southern region of the dry steppe zone according to the alarm
level made 4,3-7,8 times, Zink — 1,8-5 times. Plumbum content exceeding in the southern region dry steppe zone water samples
was 11,3-12 times relative to the alarm level.

Key words: heavy metals, Cadmium, Plumbum, Cuprum, Zink, Mercury, the alarm level concentrations, regions, zones of Ukraine.
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