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BA’KKUMH METAJIAMHA Binnuyvxuu  nayionanvnuii - acpapHuu
TPYHTIB IPUPOJJHUX VHIigepcumem
KOPMOBHUX JIYK B YMOBAX
BIHHUYYUYHU

Cmamms npucesuena OOCNIONCEHHAM 6NIUBY MEXHOLEHHO020 HABAHMANCEHH HA TPYHMU
NPUPOOHUX KOpMOSBUX y2iob. Ha cbo200Hi HeOOCmamHbO BUBYEHO O0COONUBOCMI HAKONUYEHHS
BAJICKUX MEMAi8 y POCIUHHOMY OIOPIZHOMAHIMMI 30 PIi3HO20 MEXHOCEHHO20 HABAHMANCEHHS HA
npUpoOHi Kopmosi y2ioos. I[lpiopumemuicms makux 3a60anb SUKIUKAHA COYIANbHUM (DAKMOPOM
SHUNICEHHs. MEeXHO2EHHO20 6NIUBY HA HACENeHHS 4Yepe3 NepeulKoONdCanHs mpancopmayii
MOKCUKAHMIB 3A0PYOHEeHHsL V) POCIUHHIU KOPMOBIL CUPOBUHL.

Jlocnioacysani npupooui Kopmogi y2ioos, Xapakmepusyiomvcs HEePiBHOMIPHUM pelbePoM,
BUCOKUM  NEPE3BONONCEHHAM V HUBUHHIL MICYe8OCmi, GEeIUKUMU CXULAMU MA  HU3LKOIO
NPOOYKMUBHICIIO, WO He 3A8AHCOU € NPUBAOIUBUM | eKOHOMIYHO SUIOHUMU OJis IX BIOHOGIEHHSL.
Oouak, 60HU € NOMYAHCHUM OHCEPENOM Oelule80i pOCIUHHOT CUPOBUHU OISl MBAPUHHUYMEA, 0COOIUBO
0151 [HOUBIOYANbHO20 KOpUCMYBaHHA. Buxopucmanmns pisnompag's npupoouux KopMosux JIyK
3Q0PYOHEHUX BANCKUMU Memaiamu Npu3eo0ums 00 NiOGUUIEHHS HAKONUYeHHs iX V NpooyKyii
MEAPUHHUYMBA, 30Kpema, Y Mooy, M'saci ma iHuii npooyKyii.

Y cmammi euceimaeno npobiremamuxy iHmeHCUBHOCMI 3a0PYOHEHHs 8ANCKUMU Memaniamu
2PYHMI8 NPUPOOHUX KOpMOo8ux nyK Binnuuuunu. Co0200mHi 8 ymosax mexnozenesy RpupooHi KOpMOGi
yeio0si 3a3HAlOMb HA OeAKUX MePUMoOpIsX CUTbHO20 AHMPONOSEHHO20 HABAHMANCEHHS, WO
npu3eo0ums 00 3a0pYOHEeHHs TPYHMIE PIZHUMU MOKCUKAHMAMU, 30KpeMd, BANCKUMU Memdaniamu,
maxumu ax Pb, Cd, Zn ma Cu.

Haegeoeni oani y cmammi guceim.iioioms pe3yibmamu 6U8UeHHs IHMEeHCUBHOCTI 3a0pYOHEHH S
2pYyHmMie ma Qimomacu npupoOHUX KOPMOBUX Y2iob 8 YMOBAX aOCOMIOMHUX CYX000i8, HOPMATLHUX
CYX0001i6 ma Cyx000/1i6 HAOMIPDHO20 360J0MCEHH 34 3A2aNbHO20 (DOHOB020 3A0OPYOHEHHS.
Buseneno, wo maiisuworo Komyenmpayiclo BaAMCKUX Memanié Xapakmepuszyeaaucs IPYHMu
CYX0001i8 HAOMIPHO20 380100iCeHHsl, 00HaK nepesuwjerv 1 JIK no ceunyro, kaomiro, YyuHKy ma mioi
He 6usaeieHo. Bcmawnosneno, w0 HaUHUdMCUULL 8MICM BAJICKUX Memaié 6USABIeHO Y IPYHMAX
abcomomuux cyxooonie. OOHAK, KOHYEHMpAyis 6AXNCKUX Memanié y @imomaci He nepesuuyysaid
IJIK.

Ilpiopumemnicme ~ 0oCniodHceHb — WOO0  IHMEHCUBHOCMI  3A0PYOHEeHHSI  POCIAUHHOZO
OIOPI3HOMAHIMMSL BUKIUKAHA MAKONC | COYIANbHUM (DAKMOPOM, a came 3HUNCEHHAM MeXHO2LEeHHO20
6NIUBY HA HACENEeHHs 4Yepe3 NepeuKoONCaHHs mpancgopmayii moKCUKAHMIE 3a0pYOHeHHS Y
POCIUHHIL KOPMOSIll CUPOBUHI 3d CUCMEMOI0 «IPYHM - DPOCIUHU - NPOOVKYIs POCIUHHUYMEA -
Op2aHI3M IIOOUHUY.

Knrouoegi cnosa: epynm, ceuneysb, KaOMil, YUHK, MiOb, ANCKI Memanu, abCoOIOMHI CYX000.lu,
CYX000aU HAOMIPHO20 3680JI0HCEHHS, 3a0PYOHEHHSL.

Taoba. 4. Puc. 2. JIim. 14.

IlocTanoBka mpoOJjemu. TexHOreHHA AISUIBHICTh HACEJICHHS, IO 3POCTac 13
POKY B PIK, MPU3BOJAUTH 0 30UIBIICHHS HAIXOMKEHb Y JOBKULIS PI3HUX MIKIJITUBUX
PEYOBHH, 30KpeMa, BaXXKMX MeTajiB, 5Kl IMepeOyBarodyd B OOMiIHHIN dopmi,
MEePEMIIIYIOThCS MO0 TPO(MIUHMX JIAHIIOTaX 13 IPYHTY Y POCIMHHICTh, 3HIKYIOUH
AKICTh Ta O€31eKy MPOI0BOJIbYOT CUPOBUHH [7].
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[ToTy>kHuMu  pKepenaMyd  3a0pyJIHEHHS ~ HaBKOJIMIIHBOTO  MPUPOHOTO
CEpellOBHUINA BAKKUMHU METaJIaMH € KOMIUICKCH: TIpHUYOA00yBHUMN, METAIYPTiHHUM,
MAlIMHOOYAIBHUN, XIMIYHHMM, TPAHCHOPTHUW, AarpONpPOMHUCIOBUHM, KHUTIOBO-
KOMyHaJIbHMI Ta 1H. [8]. Bigomo, 100 pyAHMKOBI CTOKM Ta BOJAM MICIIA
BIMPALIOBAHHS y IIaxTaX MICTATh LUy HHU3KY 3a0pyJHIOBauiB, Cepea SKUX
HaWOLIbII HEOE3MEYHUMU € BaXKI METaIM. 3a CTaJeIUIaBWJIBHOTO BHUPOOHUIITBA
TUIBKU TPU BUIUIABJICHHI OJHIET TOHHU cTayi B arMocdepy HaaxoauTh a0 40 kr
TBEPAMX YACTOK, CEpeJl AKX MICTAThCS cnoyiyku Mn, Cu, Zn, Cd Ta Pb [8]. IloTyxHa
KUIBKICTh Ba)KKHUX METaJliB y HABKOJIMIIIHE CEPEJOBUINEC TAaKOX HAAXOIUTh 3a
XIMIYHOTO BUPOOHHUIITBA, 30KpEeMa, 31 CTIYHUMHU BOJAMH, B SIKUX BUSIBICHO CIIOJIYKH
KaJMil0, CBUHLIO Ta IUHKY. CTpIMKO3pPOCTalOUMMH JIKepenamMu 3a0pyIHEHHS
HABKOJIMIITHHOTO CEPEIOBUINA HA ChOTO/IHI € aBTOTPAHCIOPT, CLILCHKOTOCIOIAPCHKE
BUPOOHHUIITBO Ta MPOMHUCIOBI Bigxomu [4]. VY  cUIBCBKOrOCIOIapChKOMY
BUPOOHUIITBI, OCOOJIMBO Yy POCIMHHHUIITBI, MOTYXHUM JDKEPEIOM HAIXOJKESHHS
BXKMX METAJIIB y HABKOJIMIIIHE CEPEIOBHUIIE € MiHEpaJIbHI 100puBa [6].

BinoMo, 1o KUIbKICTh aBTOTPAHCIOPTY 3a OCTaHHI POKHM CTPIMKO 3pocia, ILIO0
MTOMITHO TIACHINAJIO MOTYKHICTh TEXHOTEHHOTO BIIMBY Ha HABKOJUIITHE CEPEIOBUIIIC
[3]. Tlopsim 3 1mM 3pocTae 1 KUTbKICTh 0OCITYTOBYIOUMX HOTO 00’€KTIB, SIKI TAKOX €
JDKepesioM 3a0pyIHEHHsI HaBKOJIMITHBLOTO CEPEIOBUINA PI3HUMH TOKCHKaHTamu. J1o
TOJIOBHMX 13 HHUX HEOOXITHO BIJIHECTH AaBTOTPAHCIOPTHI MiANPUEMCTBA, Oa3u
JIOPOXKHbO-OYNIBEILHOT TEXHIKH, Tapaki, CTOSHKH, aBTO3alpaBHI CTaHIli, CTaHIII]
TEXHIYHOTO 00CITYyroByBaHHS [2].

HakonuueHHs TOKCHKAHTIB y IPYHTaX MPU3BOJIUTH 0 IXHBOI JIerpajarii, 1o
CYNPOBOKYETHCS TOKCUYHUM BIJTUBOM HA POCIMHU, BUKIMKAIOUM 3HUKEHHS IXHbOT
penpoayKTuBHOI  sikocTi  [5].  JocuTh TIOMITHE TEXHOT€HHE HaBAHTAKECHHS
aBTOTPAHCIIOPTY  BHSIBJICHO Ha TPYHTU TMPUAOPOKHBOTO  MPOCTOPY, IO
CYNPOBOIKYETHCS 3a0pYTHEHHSM 1X BaKKUMHU MeTanam [9].

[HTEeHCUBHICTD 3a0pyIHEHHS TPYHTIB BUKUIAMHU TIEPECYBHUX JDKEPET 3aJICKHUTh
BIJl KUIBKOCTI aBTOTPAHCIIOPTY, SK MPaBUJIO B yMOBAaxX MICTa BHUILA, a 11032 MEKaMHU
Hk4a [12].

YMoBH Ta MeTOAMKA A0CJiIKeHb. J[OCTIHKEHHS 3 BUBUYCHHS 1HTEHCHUBHOCTI
HarpomapkeHHs Pb, Cd Zn ta Cu y TpyHTax CyXOAUTbHUX HU3WHHUX JIYK IPUPOTHUX
KOPMOBHUX YTifilb Ha TepuTopli BinHnyumau. Bigbip npoO IpyHTy Mg aHalizy
IPOBOJMIN METOIOM KOHBEPTY, SIKUW TPYHTYBaBCA: Yy BiAOOPI IPYHTOBUM OypOM Ha
rnbuHi  00poOku 1pyHTIB (20-25 ¢cM) y II’ATH TOYKax MPHU MOBEPXHEBOMY Ta
JIOKOPIHHOMY TIOJIIIIICHH] MPUPOJHUX KOPMOBHUX YTijb, @ HA 3BUYAWHMX JyKax 0e3
3aCTOCYBAHHS IIMX 3aXO0JIB Ha IiuOuHI 4—5 CM; MIAroToBKa MpoO IPYHTY, ILIIXOM
OYMIIICHHS B1J 3aJIMIIKIB BEreTaTUBHOI Macu, GopMyBaHHS 3 I1’ATH ITPoO 00’ eaHaHOT
npoOu, pO3MIIIEHHS B MAKETH Ta MAPKyBaHHA 3 YTOYHEHHSM MICIlS BiJOOPY Ta MOTO
ocobnuBocteit [14]. Bu3HaueHHS BaXXKUX METANIB y IPYHTaX Ta POCIUHHOMY
MaTepiai MPOBOJAWIN ATOMHO-a0COPOIIHHUM METOIOM.

AHaJi3 ocTaHHIX xocaigxkeHb i mnyoOJikauniii. Cepel BeIHUKOT KUIBKOCTI
TOKCUKAHTIB, IKI TOTPAIUISIOTH Y HABKOJUIITHE TIPUPOTHE CEPEIOBHINE BHACIIIOK
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TEXHOTEHHOI IISUILHOCTI HACEJIEHHS 3a 00csSraMM HaIXOHKEHHS Ta TOKCHYHOCTI
BUJUISIOTh BAaXKI METalId, PyXoMmi (QOpMHU SKHX 3HAXOASATHCS Yy MOCTIHHOMY
Kojoo0iry [11].

Baki MeTali XapaKTepH3yIOThCs I'yCTHHOIO OHAX 5 T/CM® Ta aTOMHOIO Macoo
40. Baxxkl MeTaiau BKJIIOYAIOTh 1 MIKpoelieMeHTH, 30kpeMa Zn i Cu, 5Kl y BUCOKHUX
KOHIIEHTpAIliiX € TOKCMYHMMHU. HaliBuia yBara 3o0cepe/keHa Ha BHBYEHHI
koJ1000iry Zn, Pb, Cd ta Cu y 06’€kTax HaBKOJIMIIIHHOTO CEPEAOBHIIIA.

Bonnodac, HeoOxigHo OpaTul 10 yBaru, 10 HE3aMIHHUMH JJIsl TATPUMAHHS
¢bi310710Tii KUTTEMISUIBHOCTI OpraHi3miB y MikpokoHieHtpanisax (menme 0,001%) €
mikpoenemenTd B, Na, Cl, V, J, Mn, Co, Cu, Zn i Mo. YM0OBHO HEOOXiTHUMH, IO
MPUCYTHI Y pociMHax y pi3HUX KinbkocTsx € Li, F, Al, Si, Ag, Ti, Cr, Ni, Se, Sr, Cd i
Pb. Ixns kopucHicT, a0 He3aMiHHICTH OCTATOYHO IIe He aoBeAeHa. HaTomicTs,
OJTHO3HAYHO JOBEJCHA TOKCHYHICTh 0araThOX 13 IMX €JIEMEHTIB 32 HAJAXOKCHHS B
POCIMHU Yy MIJABUIIEHUX KUIBKOCTSAX. 3a (DITOTOKCHYHICTIO Ba)XKi MeETalu 3a
OJIHAKOBUX  KOHLEHTpalid  pO3TALIOBYIOTbCA Yy  Takid  MOCIIAOBHOCTI:
Cd>Ni>Zn>Mn>Cu>Pb [13].

VYcTaHoBI€HO, MO0 BaXKKI METAIM B I'PYHTOBOMY CEpPEIOBHUII 3HAXOIATHCS B
0oOMiHHINi Ta HeoOMiHHIN hopmax [12]. HeoOmiHHI popMH BaXKKUX METaJIIB 1€ Ti, SKi
3’€IHYIOThCS 3 MIHEpajlaMH TPYHTIB 1 HEIOCTymnH1 1yt pociuH. OOMiHHI dopmu
BAXXKMX METaJIIB 3HAXOSATHCSA Y BUIbBHOMY CTaHi, TOMY MOCTIHHO MITPYIOTh Y CUCTEMI
IPYHT — POCJIMHU Ta IXHIO MPOIYKITII0. Y 3aJIeKHOCTI BiJl KUCIOTHOCTI IPYHTIB BaXKKi
METaIM B IPYHTaX MOXYTh MEPEXOAUTH 3 OjaHI€l Gpopmu B iHITY. 30KpeMa, BUCOKA
KUCIOTHICTh ~ TPYHTIB  CIpHUSi€  MIABUINEHHIO  Mirpaimii  BaXXKHX  METalliB,
MEPETBOPIOIOYH X y OubI gocTymHi popmu [1].

Hanmipae HagxomkeHHS B TPUPOJHE HABKOJUIITHE CEPEIOBUINEC BAKKUAX
METaJiB CIPUYUHUIIO TIEBHI MPOOJIEMH Y CiThCHKOTOCIIOAAPCHKOMY BUPOOHUIITBI, Y
TOMY YMCJIl B TBAPMHHULTBI, OCOOJIMBO B yMOBaxX IMPOMHUCIOBUX Ta METaIypriiiHuX
OiAOPUEMCTB. AJKE BIJOMO, IO IPYHT MA€ BEJIHMKE CAHITAPHO-TITE€HIYHE 3HAYEHHS
JUIsL ICHYBaHHS SIK TBapMHHOIO, TaK 1 POCIMHHOTO CBITY. ToMy 3ampoBaKEeHHs
3aXO0/1B I0JI0 AHTPOIIOI€HHOT0 HABAHTAXKEHHS HAa HABKOJUIIHE CEPE/IOBHUIIE, B TIM
YUCJI1 1 €KOJIOTTYHOT CBIJJOMOCT1 HACEJIEHHS € aKTyaJIbHUM MUTaHHAM [3].

VYcranosieHo, mo 3 60-x pokiB XX CTOMTTA y pe3yJbTaTi TEXHOTCHHOI
TISJIBHOCTI  HAceJCHHS 3a0pYyJHEHHS HAaBKOJIMIIHBOTO CEPEIOBHINA BaXKHUMHU
MeTaJaMH TIEPEBUIIUIIO MPUPOJIHI MOKIMBOCTI Y CAMOOYHUIIICHHI.

Y pesynbrari 3pocTaHHS PpIiBHSA 3a0pyJIHEHHS TIPYHTIB CIOCTEPITaEThCS
3aMOBHEHHS IXHIX pEakliMHUX [EeHTPIB PI3HUMH MeTalaMu. BusiBieHo, 1m0
KOMITJIEKCHE 3a0pyTHEHHS TPYHTY CBHUHIIEM, ITMHKOM, KaJIMI€EM Ta MiJITIO IPU3BOIUTH
710 3HIDKCHHS TIOTJIMHAHHS POCIMHAMHU KOKHOTO OKPEMOTO €JIEMEHTY MOPIBHSHO i3
3a0pyIHEHHSIM IPYHTY TITbKH OJHUM 13 Hux [13] .

JloBeneHo, 1m0 Ha XapakTep mepediry MirpamidHux 1 cOpOLiHUX MPOIECiB
BaXXKHX METAJIIB y I'PYHTaX CYTTEBO BIUIMBAIOTH BJIACTUBOCTI IPYHTY [5], 0coOimBO
COpOMLIiiHI, SIK1 3aJ1€XKaTh BiJ BMICTY B HbOMY I'YMYCY, MIHEPAJIOTIYHOTO CKJIay
I'PYHTIB Ta OOMIHHUX OCHOB. Y KHCJIIOMY CEPEIOBHII IPYHTY IHTCHCUBHICTh
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HEPEeMILICHHS BaXKKUX METANIB Ta JOCTYIHICTb X JIJIs POCIIMH MiABUIINYEThCS [6].
baraTtouncnenni aociaikeHHs audy3ii BaKKUX METaIlB B YMOBaX pI3HUX
I'PYHTIB CBIJ4aTh, 10 HAMMEHIIIE PEarytoTh Ha 3a0pyAHEHHS YOPHO3EMHU.

[IpoHuKkarouum B IPYHT, BaXKI METaJIM Pa3oM 3 OpPraHIYHUMH KOMIIOHEHTAMH
NePEXO0IATh y MOBUIBHO pyxoMi KOMIUIEKCH. [Tops 13 MM HEOOX1AHO BiJI3HAYMUTH,
IO OpraHiuHa pPEYOBUHA IPYHTY 3B’SI3y€ BAXKKI METalu CUJIbHILIE, MOPIBHSHO 3
MIHEpaJIbHUMHU KOMIIOHEHTaMU [6]. YcTaHOBIIEHa pI3HUL 3aKPIIUICHHS Ba)KKUX
METaTiB B OpPraHiuHUX pPEUOBMHAX. 30KpeMa, CBHHENb 1 Miab [13] cuibHime
3aKPITUTIOIOTHCS B OPTaHIYHUX KOMITJIEKCAX TOPIBHSHO 3 KaIMIEM.

OTxe, PUPOJHI KOPMOBI YTifis SK CKJIaJ0Ba HABKOJIWUIIHBOTO MPUPOJTHOTO
CEpelOBUILIA 3a3HAIOTh MOCTIMHOINO TEXHOIE€HHOIO BILUIMBY BlJI Cy4acCHUX JIKepeln
3a0pyIHEHHs, 10 MIiABUILYE PHU3HK iXHBOTO MPOJYKTUBHOTO BUKOPUCTAHHSI.
Oco0nuBe 3aHENMOKOEHHS BUKIIUKAE 3POCTAHHS HAJIXOKEHHS B TPYHTH 3 MOJATBIITAM
BKJIFOYEHHSIM Yy MIrpaliiHl JaHIIOTH 10 POCIWH TaKUX TOKCHUKAHTIB SIK KaJaMiil 1
CBUHEIIb, K1 371aTHI B JCKUJIbKA JIECATKIB Pa3iB 1 OUIbIIEe HAKOMMYYBATUCh Y (iTOMACI
MOPIBHSHO 3 IPYHTaMHU.

Kputnynumu TeputopisiMu NPUPOIHUX KOPMOBHUX JIyK HA ChOTOAHI € Ti, SIK
HaOIMKEH1 10 JpKepen 3a0pyaHeHb, 10 NoTpedye MOCTIHHOTO KOHTPOJIIO 3a SKICTIO
Ta OE3MEKOI0 POCIUHHOT CUPOBUHH [8].

Mera crarTi monsrae y BUBYEHHI IHTEHCHUBHOCTI 3a0pyIHEHHsS TPYHTIB
IPUPOAHUX KOPMOBHUX JIYK B YMOBax BIHHMUYMHU CBUHIIEM, KaJIMI€EM, IIMHKOM Ta
MIJJIIO.

Bukiaan ocHoBHOro mMarepiany. ba3zoBuM TOHSTTSIM B eKojorii € (OHOBHIA
BMICT, SIK CEpeAHIN 3MICT XIMIYHUX €JIEMEHTIB y MPUPOJIHUX TUIAX 32 pe3yJibTaTaMU
JOCIIJKEHHSI iXHBOI MPUPOJAHOI Baplamili (CTaTUCTUYHUX MApaMETPiB pPO3MOALLY).
[Tpupoguuii reoximiuamii GoH — 1€ cepeaHs BEIMYWHA MPUPOTHOI Bapiallii BMICTY
XIMIYHHUX €JIEMEHTIB y KOMIIOHEHTaX JOBKULIS, sika cpopMOBaHa JI0 TOro 4acy, KOJu
e JOBKUUIS 3a3HAJO aHTPONOTE€HHOTO 3a0pyAHEHHs. Y Halll Yyac TEXHOT€HHI eMicli
XIMIYHUX €JIEMEHTIB Bi1AOynHCs Ha Benuyes3Hi Teputopii. Tomy (oHOBUN BMICT
3MIHUBCA TMOBCIOAHO 1 MOro Ba)JIMBO 3’SICYyBaTH JUisl BUPOOJEHHS CTpaTerii
€K00€e3IMeYHOr0 CUICHKOTO TOCIOAapCTBA.

PesynbpTaTu nocaimxens (Tadi. 1) mokasanu, M0 KOHIEHTPAIS BaXXKUX METaliB
y TpyHTax aOCONIOTHUX CYXOJOJIB Yy CEepeIHbOMY Ha  JOCIIIKYBaHUX

Tabnuysa 1
BwmicT pyxomux ¢gopm BaxKKHUX MeTaJIiB B IPYHTAX NPUPOAHUX KOPMOBHUX YTi/b,
mr/kr (B cepenaboMy 3a 2016-2018 pp. 3 po3paxyHKy Ha aOCOTIOTHO CyXy
pedyoBuHY), (n=4, M+m)

Jocniguuii Matepian Chunenp Kanwiid

Cepenne Cepenne
IpyHTH aOCONOTHUX CYXOO0IIiB 2,90+0,07** 0,48+0,03**
[pyHTH HOPMAJILHUX CYXOJI0JIiB 2,96+0,06** 0,49+0,05**
[pYHTH CYXOJI0JIiB HAIMIPHOTO 3BOJIOKEHHS 3,20+0,02 0,51+0,047

JDicepeno: cghopmosaro Ha 0CHOBI B1ACHUX OOCTIONCEHD
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TEPUTOPISAX KOJMBAJIACh MO CBUHINO Bif 2,8 mr/kr g0 3,0 mr/kr, mo kaamito Bix 0,48
MrI/KT 710 0,5 MI/KT.

Bwmict cBuHINIO y IpyHTax abCOMIOTHUX cyxoaoiiB OyB HmkuuM 3a ['JIK y 2,06
pasa, a kaamio y 1,45 paza. Y rpyHTax HOpPMaJIBHHUX CYyXOJOJIB Ha TOCHIKYBAaHUX
TEPUTOPISAX KOHIIEHTPAIlis CBUHITIO Oyiia B Mexax Bif 2,8 mMr/kr mo 3,1 Mr/kr, Tofi sk
kaamito Big 0,47 mr/kr go 0,51 mr/kr. BmicT cBUHIIO Ta KaaMil0 y TIpPyHTax
HOpMaJIbHUX cyxo10diB OyB HuxxuuM 3a ['J[P Bignosiano y 2,02 pa3a Ta 1,42 pasa.

B ymoBax cyxoJ10/1iB HaMIpHOTO 3BOJIOKEHHSI HA JTOCIIJKYBAaHUX TEPUTOPIAX
BMICT Yy I'PYHTI CBUHLIIO OyB y Mexax Big 3,1 mr/kr no 3,3 mr/kr, kaamito Big 0,49
Mmr/kr 10 0,53 mr/kr. BMICT CBUHIIIO Ta KaaMil0 B IpyHTaX Ha IUX TEPUTOPis OYB
amwkunm 3a I'JIK y 1,87 paza Ta 1,37 pasa BigmosigHo [16].

HaiiBumum piBHEM 3a0pyAHEHHS CBUHIIEM 1 KaaMieM (puc. 1)
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[Tpumitka. I'IK mo cBunIio — 6,0 mr/kr, kaamiro — 0,7 Mr/kr

Puc. 1 TlopiBHsIbHA OILIIHKA BMICTY BaXXKKUX MeTaliB y IpyHTi g0 ['JIK, pa3
IDicepeno: cghopmosano Ha 0cHOBI 81ACHUX OOCAIOIHCEHD.

XapaKkTepU3yBaJIUCh TIPYHTU CYXOJAOJIB HAIMIPHOTO 3BOJIOKEHHS, TMOPIBHSHO
HUKYMM HOPMAJIbHUX CYXOJIOJNIB Ta aOCOJMIOTHUX CYXOAOJiB. Tak, KOHIIEHTpallis
CBUHIIIO Ta KaJMil0 y TPYHTaX CYyXOJIOJIIB HAJMIPHOTO 3BOJIOKEHHs Oyja BHINA
BiamoBigHo y 1,1 paza 1 0,6 paza Ta y 1,08 paza 1 1,04 paza mopiBHSIHO 3
a0COJIIOTHUMH Ta HOPMaJbHUMHU Cyxoj01amu [16].

KoHnnentpariis 1uHKy y rpyHTax abComOTHUX cyxonomiB (Tabm. 3.3) Oyna B
Mexax Bix 9,3 mr/kr no 14,2 mr/kr, a miai Big 0,14 mr/kr mo 0,17 mr/kr. Bmict nuaKY
1 Migl y rpyHTax aOCONIOTHHX CYXOJZIOJIIB Yy CEpPEeIHBbOMY Ha JOCTIIKYyBaHUX
teputopisx 0yB Hmx4a 3a I'JIK BinmosigHo y 2,0 pa3a ta 20 pasis.

VY rpyHTax HOpMaJbHUX CYXOJOJIIB BMICT IIMHKY KOJIMBaBCsS y Mexax Big 10,5
Mmr/kr o 14,7 mr/kr, a miai Big 0,18 mr/kr go 0,19 mr/kr. Bmict nuHky 1 Mijii OyB
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HuxanM nopiBHsiHo 3 ['JIK y 1,84 pa3za Ta 16,6 pasiB BiamoBigHO. BMICT Bakkux
METaTIB y IPyHTaX CyXOJIOJIiB HaJMIPHOTO 3BOJIOKEHHSI OYB MO IIMHKY B MEXaX Bij
17,2 mr/kr no 20,1 mr/kr, a mo Miai Big 0,19 mr/kr go 0,21 mr/kr [16]. Bmict cBuHIIO
1 kaamito y rpynTtax OyB mkumii 3a '/IK y 1,25 pa3a 1 1,5 pasa BiamoBigHoO.
HaiiBumm piBHeM LMHKY 1 Mifl (puc. 1) xapakTepu3yBaauch IPyHTH CyXOAOJIB
HAJMIPHOTO 3BOJIOKEHHS, MOPIBHSHO HUXYMM — HOPMaJbHHMX CYXOJOJdIB Ta
a0CONIOTHUX CyX0J0JiB. Tak, KOHLIEHTpalisd IMHKY Ta MiAl y IPyHTax CyXOAOJiB
HAJMIPHOTO 3BOJIOKEHHs Oyna Huk4a y 1,6 paza 11,33 paza Tta 1,46 paza 1 1,11
pa3ziB TOPIBHSHO 3 aOCOMIOTHUMHU CyXOJIOJaMU Ta CyXOJ0JaMd HaJIMIPHOIO
3BOJIOKEHHSI. TOOTO, IPYHTH CYXOOJIB HAJMIPHOTO 3BOJIOKEHHS Majld BHCOKHIA
BMICT SIK CBHHIIIO 1 KaJIM1IO, TaK 1 IIMHKY Ta Mii.
Tabnuys 2
BmMicT pyxomux ¢gopm BaxKKHX MeTaJiB (MiKpoeJeMeHTiB)
y IPYHTaxX NPUPOJIHUX KOPMOBHX YTilb, MI/KI (B cepennbomy 3a 2016-2018 pp. 3
pO3paxyHKy Ha a0COJIOTHO CYyXy pe4oBUHY), (n=4, M+m)

Jocnigamii MmaTepian CIe_;HeI;LIItle nglei:;{e
IpyHTH aOCONMOTHUX CYXOO0IIiB 11,4+1,42*** 0,15+0,07***
[pyHTH HOPMAJILHUX CYXOJI0JIiB 12,5+0,09** 0,18+0,03**
[pyHTH CYXOJ0JIiB HAAMIPHOTO 3BOJIOKECHHS 18,3+1,22 0,20+0,04

JDicepeno: cghopmosaro Ha OCHOBI BIACHUX OOCTIONCEHD.

HaiiBuiuMm piBHEM LUHKY 1 M1l (pUc. 2) XapaKTepu3yBaJuCh IPYHTH CYXO/I0JIIB
HAJIMIPDHOTO 3BOJIOKCHHsI, TOPIBHIHO HIKYUM — HOPMAJIBHUX CYXOJIOJIIB Ta
aOCOJIFOTHUX CYXO/IOJIB.
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[Tpumitka. I'’JIK o nunky — 23 mr/kr, miai — 3,0 mr/kr

Puc. 2. [TopiBHAJIbHA OIIHKA CEPEAHBOr0 BMICTY BaXKKHUX METaIB
(mikpoeneMeHTiB) y IrpyHTi (32 2016-2018 pp.) no I'IK, pa3

Lorcepeno: cghopmosano Ha 0CHOBI 61ACHUX OOCTIOHCEHD.
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Tak, KOHUEHTpaliss UMHKY Ta MiAl Yy IpPYHTax CYXOJOJIB HaJAMIPHOTO
3BOJIO>KEHHS Oyna Huk4da y 1,6 pazai 1,33 pasza ta 1,46 pazai 1,11 pa3iB nopiBHSHO 3
a0COIOTHUMHM CYXOJIOJIAMH Ta CYXOJI0JIaMH HaIMipHOTO 3BOJIOKeHHS. TOOTO, IpyHTH
CYXOJI0JIIB HaJIMIPHOT'O 3BOJIOKEHHS MaJIM BUCOKUI BMICT SIK CBUHIIIO 1 KaAMII0, TaK 1
nuHKy Ta Mijai. KoediieHt HeOe3neku CBUHIIO Yy TIpyHTaxX (Tabn. 3) mpupogHux
KOPMOBHUX yT11b KonuBascs Bija 0,48 mo 0,53.

Tabnuys 3
KoedinieHT HeOe3nekn pyxoMux (popM BaKKHX METAJIIB Yy IPYHTAX
NMPUPOAHUX KOPMOBHMX Yriib B cepeaHbomy 3a 2016-2018 pp.

) . CBuHelb Kanmiit
Hocimmii dakTnyna dakTnyna
Marepian I'’IK . Kies I'’JIK ) Kies
KOHIICHTpAITisl KOHI[CHTPAITis

IpynTn
a0COIOTHUX 6,0 2,9 0,48 0,7 0,48 0,68
CYXOJIOJIiB
IpynTn
HOpMaJIbHUX 6,0 2,96 0,49 0,7 0,48 0,79
CyXOJI0JIiB
[pyHTH CyXOIOJiB
HaJMIpPHOTO 6,0 3,2 0,53 0,7 0,49 0,72
3BOJIOKCHHS

Lorcepeno: cgpopmosano Ha 0cHOGI 61ACHUX OOCTIONHCEHD

HaiiBumuii xoedimient HeOesneku cBuHio 0,53 OyB y TpyHTax CyXOJ0JiiB
HAJMIPHOTO 3BOJIOXKEHHS, MOPIBHIHO HMK4YMM y 1,08 paza Ta 1,1 pa3 BianoBigHO y
IPYHTaxX HOPMAaJIbHUX Ta a0COMIOTHUX Ccyxoa0idiB. KoediuieHT HeOe3neku KaaMmiro
I'PYHTax MNPUPOJHHUX KOPMOBHUX yriib OyB y mexax Bix 0,68 mo 0,72. HaliBuium
Koe(iliEHTOM HEOE3MEKH CBHUHII0 XapaKTePU3YBAIUCh IPYHTH TAKOX CYXOOJIB
HAJMIPHOTO 3BOJIOKEHHS, OPIBHSIHO HKYMM Yy 1,05 pa3a Tta 1,3 pa3za BiANOBIAHO
I'PYHTH HOPMAJIbHUX CYXOJOJiB Ta aOCOJIOTHUX CYXOAOJIB.

Koedimient HebGe3nekn NMHKY Yy TIpyHTax (Tabm. 4) OpUPOIHUX KOPMOBHX
yriae 0yB y Mexax Big 0,49 no 0,79.

Tabnuys 4
Koediuient HebOe3nexkn pyxoMux (pOpM BaKKHUX MeTAJIB (MiKpoeJeMeHTIiB) y
IPYHTaX NPHPOJIHUX KOPMOBHX YTib B cepeaHbomy 3a 2016-2018 pp.

Huak Mins
Jocmauuii matepian TJIK CDaKTI/I‘IHa. Koo 7K (DaKTI/I‘{Ha. Koo
KOHHGHTpaHlﬂ KOHHGHTpaHlfI

Tpynrn  abcomoriix | g 11,4 0,49 3,0 0,15 0,05
CyXOJIOJIB
Tpyntit  HopManbiix | g 12,5 0,54 3,0 0,18 0,06
CyXOJIOJIB
Ipyrri cyxononis 23 18,3 0,79 3,0 0,20 0,06
HaZ[MlpHOFO 3BOJIOKCHHS

Jrcepeno: cghopmosano Ha 0CHOBI 61ACHUX OOCTIONHCEHD.
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HaiiBunuii koedimieHT HeOE3MeKH UHKY BUSBJICHO Yy IPYHTaX HaJIMIpPHOTO
3BOJIOKEHHSI, TIOPIBHSIHO HIKUui y 1,46 paza Ta 1,61 pa3za BiANOBIAHO y IPyHTax
HOpPMaJIbHUX 1 a0comoTHUX cyxoaoidiB. KoedimieHT HeOe3meku Mill y TIpyHTax
OPUPOAHUX KOPMOBHX YIifib Ha AOCHIKYBaHUX TepuTopis konuBaBces Big 0,05 mo
0,06.

VY IpyHTax CyXOJ0JIiB HaJMIPHOTO 3BOJIOKEHHS Ta HOPMAaJIbHUX CYXOJOJIIB
koedimienT Hebe3neku Miai ckiaaB 0,06. Toal Ak y IpyHTax aOCOIIOTHUX CYXOMOJIIB
koedimieHT HeOe3neku Mifl OyB HIKUUM y 1,2 pasa.

BucHoBKH 1 mnepcnekTHBM NOAAJBIIMX JAOCTIAXKeHb. Y pe3yibTaTi
IIPOBEJICHUX JIOCIIPKEHb BCTAHOBIICHO, 1[0 HAWBUINUN PiBEHb 3a0pyIHEHHS TPYHTIB
BOXKHUMH METajaMu Ha JOCHIDKYBAaHUX TEPUTOPIAX OyJI0 BHUSBICHO B yMOBaX
CYXOJOJIiB HaJIMIPHOTO 3BOJIOKCHHSI, 110 CKJIajo 10 3,3 MI/Kr mo cBuHIN, Big 0,49
1o 0,53 mo kaamiro, Bixg 17,2 mo 20,1 mo muaky Ta Bix 0,19 mo 0,21 mo mixi, mo He
nepesunryBasio ['JIK. HaliHmwkuuii BMICT Ba)KKMX METajiB BHSBJIEHO y IPyHTax
a0COJIIOTHUX CyXOjo0JiiB. [lepcrnekTHBO0 MOJANBIINX JOCHII)KEHb € BUBUCHHS
BIUIMBY (iTopemenialii Ha 1HTEHCHUBHICTb BUHECEHHS 3 T'PYHTIB BaXKKHUX METasiB
POCITMHHICTIO.
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AHHOTALIMS
HHTEHCHBHOCTD 3ATPSI3HEHHA TSKEJIBIMH META/VIAMH I'PYHTA
ECTECTBEHHBIX KOPMOBBIX JIVK B YCTOBHAX BHHHHYHHBI

Cmamus nocéauena uccied08aHur0 GIUsHUS MEeXHOLEeHHOU HA2PY3KU HA NO48bl NPUPOOHBIX
Kopmosbix yeoouti. Ha cecoonss nedocmamouno u3zyyeHvl 0COOEHHOCMU HAKONJEHUs. MSHCENbIX
MEManios 6 pacmumenbHOM OUOPAZHOOOPA3UU NPU PAZHOU MEXHOSEHHOU HA2PY3Ke HA NPUPOOHbLLE
Kopmosble y200bsi. [lpuopumemnocms maxkux 3a0a4 8bl36aHA COYUATLHBIM (AKMOPOM CHUICEHUS.
MEXHO2EHHO20 6030€liCMEUsl HA HACeNleHue uepe3 NPensimcmeus mpaHchopmayuu moKCUKaHmog
3aepA3HEeHUs. 8 PACTUMENIbLHOM KOPMOBOM Chipbe.

Uccredyemvie npupoonvie KOpMOGble Y200bsi  OMIUYAIOMCS HEPAGHOMEPHBIM pelbedoM,
BbICOKUM NEPeYBIAdCHEHUEeM 6 HUBUHHOU — MeCMHOCMU, OONbWUMY VKIOHAMU U  HU3KOU
nPOU3600UMENLHOCIBIO, YMO He 6Ce20a SGNLeMCs NPUBTEKAMENbHLIM U IKOHOMUYECKU 6bl20OHbIM
ona  ux eoccmanogienusi. OOHAKO, OHU  ABIAOMCA  MOWHBIM — UCMOYHUKOM — Oeule8020
PACmMumenbHo20 Coipbs Ol HCUBOMHOBOOCMBA, OCOOEHHO OJi UHOUBUOYATLHO2O NOTb30SAHUSL.
Hcnonvzoeanue pazHompasvs NPUPOOHBIX KOPMOBLIX — Y2OOUll, 3ACPA3HEHHbIX — MANCENbIMU
Memannamu npusooum K MNOGbIUEHUIO HAKONIAEHUS UX 6 NPOOYKYUU IICUBOMHOBOOCMEA, 6
YACMHOCMU, 8 MOJIOKe, Msice U OpY2oll NPOOYKYULL.

B cmamve oceewgerno npobremamuxy uHmMeHCUSHOCIU 3A2PA3HEHUS. MANCETbIMU MEeMAIAMU
NOY8 NPUPOOHBIX KOPMOBBLIX Y200uti Bunnuykou obnacmu. Cecoomns 6
VCI0BUAX MEXHO2eHe3a NPUPOOHble KOPMOBbLLE Y200bs UCIbIMbIBAION HA HEKOMOPbIX MEPPUMOPUSIX
CUTbHYIO  AHMPONO2EHHYIO HAZPY3KY, YMO HNPUBOOUM K 3ACPAHEHUI0 NOYE PA3IUYHLIMU
MOKCUKAHMAMU, 8 YACMHOCMU, madxceIbimMu memannamu, maxkumu kak Pb, Cd, Zn u Cu.

Ilpusedennvie OanHble 6 cmambe OCEEWAIOM De3VIbMAamvl U3YUeHUs UHMEHCUBHOCTU
3AePA3HEHUsL NOYE U PUMOMACCH eCMECMBEHHbIX KOPMOBLIX Y20OUll 8  YCI08UAX — AOCOIIOMHbBIX
CYX000108, HOPMANILHLIX  CYX000]I08 U CYX000J08
U3OBIMOYHO20  VENANCHEHUs. Npu  oOwem @GoHosoM 3acps3HeHuu. Buisieneno, umo  6vlcokoil
KOHYeHmpayuet msaxceavlx Memaiiog Omaudaiuch noygbl Cyxo00108 U30bIMOYHO20 VEIAHNCHEHUS,
oonako npesviwenuil IIJ[K no ceunyy, kaomuro, Yyuuky u meou He oOHapydceHo. Ycmanoaneno, umo
HU3KOE COO0epIHCAHUe MANCENLIX MeMAanlo8 OOHAPYHCEHO 6 NoY8ax AOCONIOMHBIX CYX000/08.
Oouako, KoHyeHmpayus mamxicevlx Memainos 6 pumomacce He npesviuiana IJ[K.

Ilpuopumemnocmes  UCCIE008AHULL  NO  UHMEHCUBHOCMU  3A2PA3ZHEHUS  PACMUMENbHO2O
OuopazHoobpazus  6bI36aHA  MAKJNHCE U  COYUANbHBIM — (AKMOPOM, A UMEHHO CHUdICEHUeM
MEeXHO2EHHO20 B030eliCMEUs. HA HacelleHue uepe3 Npensmcmeus mpaHchopmayuu moKCUKaHmos
3aepA3HEHUs. 8 PACMUMETbHOM KOPMOBOM Cbipbe NO CUCeMe «No46d - pacmeHus - NpooyKYusl
PACMEeHUe800CMBa - OP2aAHUM YeL08EKAN.

Knrwuesvie cnosa: nousa, ceuney, Kaomuil, YuHK, Meob, msixceivle Memaiivl, adCONOMHbLE
CYX000bl, CYX000.Ibl U3DLIMOUHO2O YNANHCHEHUSA, 3A2PAZHEHUS.

Taoan. 4. JIum. 16.

184



ISSN 2707-5826 CIJIBCHKE I'OCIIO[JAPCTBO Exonocis ma oxopona No22
TA JIICIBHUL]TBO HABKONUUHBO20 Cepedosuya 2021

ANOTATION
INTENSITY OF HEAVY METAL POLLUTION OF NATURAL SOILS OF NATURAL
FORAGE BOWLS IN THE CONDITIONS OF VINNITSA REGION

The article is devoted to the research of the influence of man-made load on the soils of
natural forage lands. The peculiarities of the accumulation of heavy metals in plant biodiversity
under different man-made loads on natural forage lands have not been sufficiently studied. The
priority of such goals is caused by the social factor of reducing the technogenic impact on the
population by preventing the transformation of contaminants of pollution in plant feed materials.

The studied natural forage lands are characterized by uneven relief, high waterlogging in the
lowlands, large slopes and low productivity, which are not always attractive and economically
viable for their restoration. However, they are a powerful source of cheap plant raw materials for
livestock, especially for individual use. The use of weeds of natural fodder meadows contaminated
with heavy metals leads to an increase in their accumulation in livestock products, in particular, in
milk, meat and other products.

The article highlights the intensity of heavy metal contamination of soils of natural fodder
meadows of Vinnytsya region. Today, in the conditions of technogenesis, natural forage lands are
subjected to a strong anthropogenic load in
some areas, which leads to soil contamination by various toxicants, in particular, heavy metals
such as Pb, Cd, Zn and Cu.

The given data in the article illuminates the results of studying the intensity of soil
contamination and phytomas of natural fodder lands in conditions of absolute landsols, normal
land drainages and excessive moisturizing agents for total background contamination. It was found
that the highest concentration of heavy metals was characterized by soils of excessive moisturizing
lands, but exceeds the MPC by lead, cadmium, zinc and copper are not detected. It has been
established that the lowest content of heavy metals was found in the soils of absolute landsols.
However, the concentration of heavy metals in phytomass did not exceed the MPC.

The priority of research on the intensity of pollution of plant biodiversity is also caused by a
social factor, namely the reduction of man-made impact on the population by preventing the
transformation of contaminants in plant feed materials "soil - plants - crop products - human
body".

Key words: soil, lead, cadmium, zinc, copper, heavy metals, absolute land, land of excessive
moisture, pollution.
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