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Jlnenponemposckuil nayuonanvhwlll yuusepcumem umenu Onecsa I'onyapa

PO3IIOAIVI TA HAKOIIMYEHHSA BA’KKUX METAJIIB B TPYHTOBO-
POCJIMHHOMY INIOKPUBI B YMOBAX TEXHOI'EHHOTI'O BIIJIUBY

Jocainkeno KinbKicHuii BMicT pyxomux ¢opM Baskkux MetaniB I kjacy Hefe3nmexku y rpyHTax
Ta JAMKOPOCJIMX TPaB’SHMX POCJIMHAX, IO POCTYTh HA TEXHOT€HHO 3a0pyIHEHHUX TePHUTOPIfX.
Po3paxoBani koedinieHTH 610/10riYHOr0 HAKONMYEHHS B POCUHHOCTI.

Kniouogi cnosa: Baxki MeTald, AWKOPOCTI TpaB’sHI pPOCIHHH, KOe(ilieHT O10JI0TI4HOro
HaKOIMYEHHSI.

HccienoBano KoJIM4eCTBEHHOE CO/lepkaHue MOABHKHBIX (popm metasnoB I kiaacca onacHocTu
B I0YBAaX U JUKOPACTYINMX TPABSAHBIX PACTEHHs, KOTOPbIe PACTYT HA TEXHOI€HHO 3arps3HEHHBIX
TeppuTopusx. Paccuntanbl kK03 pHIHEHTHI 0HOJIOTHYECKOI0 HAKOIICHHSI B PACTUTEe/ILHOCTH.

Kniouesvie cnosa: TsDKenmble MeTalUlbl, JUKOPAcTyIIME TpPaBsIHbIE pacTeHUs, Kod(QuiueHt
OMOTOTHYECKOTO HAKOILICHHSI.

The numerical content of mobile forms of metals 1. hazard class in soils and wild herbal plants
that grow on technogenic contaminated areas. The coefficients of bioaccumulation in vegetation.
Key words: heavy metals, wild herbal plant, the coefficient bioaccumulation.

IlocranoBka mnpoGjaeMu. IHTEHCHBHMM Ta  JOBrOTPUBAIMM  PO3BUTOK
ripHU4o00yBHOT Ta  TipHUYONEpPEepOOHOI  TPOMHMCIOBOCTI  OOYMOBHB  CYTTEBE
3a0pyJHEHHS EKOCHCTEM Ba)XKMMH MeTajlaMH. BIUIMB TeXHOreHe3y Ha NPHPOIHE
cepenoBHIle 30UTBIIYETHCSA Ta OXOILTIOE Bee OUbI Teputopii. [lopymeHHs exonoriqaol
piBHOBaru y MpHUpOJli BIUIMBAE B TEPIIy Yepry Ha IPYHT Ta POCIHHHU, OCKIJIbKH BOHH €
TOJIOBHUMHU aKyMYJIATOpPAMHU BaKKUX MeETalliB. B MIKpOKUIBKOCTSAX OUIBIIICTD BaXKKHX
MeTalliB HEOOXiHO I HOPMANBHOTO (DYHKI[IOHYBaHHS KUBUX OPTaHi3MiB, Y BHCOKHUX
KOHIIGHTpAIlisIX ~Ta TpH CyMapHOMY BIUIMBI BOHM CTalOTh  HEOE3NEYHHMH
3a0pyaHIOBaYaMH TMPHPOJHOTO cepenoBuiia. OCKUIBKA POCIMHH MAaloTh 3/1aTHICTh
HOTJIMHATH 3 HABKOJIMIIHBOTO CEPEIOBHIIA y OUTBIINX a00 MEHIIHMX KUTBKOCTSIX CIIOIYKH
BaXKHX MetamiB [1, 2], iX MOXHa BHKOPHCTOBYBATH SIK IHIMKATOp, LIO JIO3BOJHUTH
BU3HAYUTH CTYIIHb 3a0py/THEHHS TPYHTIB BAXXKHMH METaJlaMH.

Meta po6oTu. [ociipkeHHsS pO3MOAiTy Ta HAKOITMYESHHS BAXKKHUX MeTauiB | kimacy
HeOe3MeKkn y IPyHTax Ta AUKOPOCIUX TPaB’SHUX POCIHMHAX, IIO POCTYTh HAa TEPHTOPISIX
CKJIayBaHHSI BiJIX0/IiB TIpHUY0A00YBHOT IIPOMHUCIIOBOCTI.

Bukaan ocHoBHoro martepiamy. O0’ekToM JocipkeHHs OyJid 3pa3ku IPyHTY Ta
POCIMHHOCTI, BifiOpaHi moOau3y BiABany MaxTHUX mopin 3axinHoro [lonbacy. ¥V skocti
MOHITOPHHTOBUX ()iTOOO €KTiB Oynmu 0OpaHi OJHOPIYHI TpaB’sHI POCIHHU (IypPHHUIITHHK
Ta yobona Oina) Ta GaratopidyHi TpaB’sHI POCTUHH (JIbHSHKA, COKUPKH IMOJBOBI, OJIHH
3BUYAMHUHI, IOJHMH TipKUii, IMKMa 3BUYaiHA Ta IEPeBiid).

s aHautizy €KoJOriYHOrO CTaHy IPYHTIB Ha TepUTOpii 3a0pyaHeHHs JaHamadTiB
OyJs10 BiZiOpaHO 3pa3Ku IPYHTY OiJis OCHOBH (HH3Y) Ta HABKOJIO BiJBajy INAXTHUX MOPIJ
Ha Bigctadi 50, 100 Ta 200 M. Y KOXHIH TOYIll CIIOCTEPESIKEHHS BiIOMpaNHd IPYHT 3
IpyHTOBO—pociauHHOro mapy (0—5 cm). ¥ mpobax IpyHTY BHU3HAYaJId BMICT PyXOMHX
¢bopm Bakkux metatis I kiacy Hebesmneku (Zn, Pb, Cd).

Bu3HaueHHST BMICTy 3a3HaYCHHX METAIB IPOBOAWIN 32 JIOIIOMOTOI METOIY
aToMHOi abcopOuii y momyMm’i ameTwieH — NOBITpA Ha aroOMHO — abcopOuiiHOMY
CreKTpohOTOMETPI.
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Pesynmbrati XiMIYHOTO aHaMi3y BMICTY BaKKMX METaJliB y TPYHTI HaBEIEHO Ha
puc. 1.

C, mr/kr

HW3 BigBany 50 m 100 na 200 m

HPb Zn mCd

Puc. 1 Bmict pyxomux ¢opM BaskKHMX MeTaJliB y TPYHTAX Ha pi3Hiii Bincrani Bix Binsanxy

Posmozinn BaXKMX MeTaliB y TPyHTaX pO3TAllOBaHWX Ha PIi3HIA BiACTaHi Bif
BifBay maxXTHUX 1opin 3aximHoro JloHOGacy  XapaKTepU3yeThCS  3HAYHOIO
HEOJHOpiAHICTIO. MiHIManbHe ¥ MakcuMallbHEe 3HAa4eHHs KOHICHTpALiil pyxoMux Gopm
MeTaltiB BizpisHsaeTbes 10 10 pasiB. Tak, 3a BiAANCHICTIO BiJ BiJBaJly CIIOCTEPIraeThCs
3MEHIIEHHS] KOHIEHTpAIlil pyXxoMuX (OpM CHOJYK IIMHKY Ta CBHHIIIO, a KOHIEHTpAIlis
CHOJIYK KaJMiIO 301TBIIY€EThCS.

[MpoBeneHO 30NbHUIA XIMIYHHMI aHaNi3 POCIWH sl BHABJICHHS CTYICHIO
IHTEHCHBHOCTI TIOTJIMHAHHS BAYKKUX METANIB 3 JOCII/DKYBaHHUX 3pa3KiB IPYHTY Y CHCTEMI
IPYHT — POCJINHA.

Jnist KifAbKICHOT OIIIHKM HAJXOJPKEHHS TOKCHYHHX MIKpPOGJIEMEHTIB 3 TIPYHTY B
POCIMHHICTh 3aCTOCOBYIOTh KoedimieHT Oiomoriunoro nakormdenHs (KBH), sxwii
BU3HAYAETHCS CIIBBIAHOILCHHSM BMICTY METay B OJMHHMII MacH akuenTopa (pOCIuHH B
nepepaxyHKy Ha ii cyxy mMacy) i joHopa (TpyHTY)

ne K, — xoedinient Gionoriynoro HakonudeHHs; C, — BMICT MeTaly B POCJIHHI,
Mr/kr; C, — BMICT MeTally B IPyHTOBOMY IIOKPHBI, MI/KT.

Pesynbratu po3paxyHkiB Koe(ilieHTIB 010J0TIYHOTO HAKOIMMYCHHS 3a CEpeaHIMU
BEJIMYWHAMH BMICTY METaJiB B pOCIMHAX HaBe/IeHi B Tabm. 1

3 oTpuMaHMX JaHWX BHUJHO, MO 3rigHO 31 mKamorw [. A. ABeccamamoBa Ta
B. B. Jlo6posonscekoro [3, 4] mo enemenTiB cunbHoro HakomuueHHs (KBH>1)
BITHOCUTKCS ITUHK IS yCi€l MOCTiIKyBaHOI HAMU POCIWHHOCTI, OKpIM JypPHHIIHUKA, a
TaKOX CBUHELb JAJ TOJMHY 3BUYAalHOTO, MDKMH 3BHYAHOI, COKMPOK IOJBOBHX Ta
nonuHy ripkoro. Enemenramm cmabkoro HakommuenHs (KBH<1) e kagmiii sk juis
OJTHOPIUHMX, TaKk i JUIg 0araTopiuyHMX POCIMH, & TAKOXX CBUHELIb B CHUCTEMi IPYHT —
no6oza 6ina Ta U1t 6araTOpivHUX TPaB TAKHUX K JHHAHKA 1 BOJIOILKA.

Tabauys 1
KoediuienTn 6io/10orivHoro HaKONMMU4YeHHs POCIHH
Ne Pociman y po6i Pb Zn Cd
mpodu
1 JTyPHULIHUK 0 0 0,13
2 noboxa Gina 0,75 7,75 0,13
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3 BOJIOILIKA, JbHAHKA 0,83 32,74 0,07

4 COKHPKH IOJBOBI, MOJIUH 1,15 50,28 0,09
3BHYANHUI

5 TTOJIMH TipKHH, IHXMa 1,60 97,50 0,06
3BHYaiHa

6 NIepeBii, MONMH aBCTPICHKUIA, 0 36,26 0,05
3J1aKH

31aTHICTh POCIWH aKyMYJIIOBaTH B CBOid OioMaci 3HAYHY KUIBKICTh BaXKKUX
METaJiB TOB'I3aHO 31 3HAYHAM BMICTOM CIeNU(IYHAX KIITHH, 3HaTHUX HAaIIHHO
MOB'SI3yBaTH IIl €JIEMEHTH, IOCITA0NIOIYA THM CaMHM iX TOKCHYHY [0 i 30epirarodu
MOYJIUBICTD JIO PENPONYKIii iHIINX KIITHH POCIHH.

Takum umHOM cepex BaKKMX MeTaliB | kiacy HeOe3leKkd eIeMEHTOM CHIIBHOTO
HAKOMMYEHHS, AK Ui OJHOPIYHWX TaK 1 Juia OaraTOpi9HUX, AOCHIHKYBaHUX HaMHU
TPaB'SHUX POCIHH € IMHK, 8 €IEMEHTOM CIIA0KOTO HAKOMMYEHHS — KaJAMiH.

Ile nomaTKOBO WUIOCTPYIOTh MOPIBHSIBHI PSIM IHTEHCHUBHOCTI HAKOMHYCHHS
pyxoMux (GopM BMICTYy BaKKHX MeTamiB | kimacy HeOe3meKu.

OpHopivHa TpaB'ssHA pOCIUHA:

Zn>Pb > Cd.

Baratopiuna Tpas'sHa pocivHa:

Zn>Pb > Cd.

Ha migcraBi oTpuMaHuX JaHUX MPO KOEMIliEHTH Oi10JIOTTYHOrO HAKOTMYEHHS IS
KUTBKICHOTO BHPAXKEHHS 3arajlbHOi 3[aTHOCTI BHAY O KOHIEHTpAIlii pyXoMux ¢Gopm
BaXKMX METAJIiB pO3PaxOBaHWH CIEIiaIbHUN TMOKa3HUK - 0ioreoxiMiyHa aKTHUBHICTh
(BXA) mocnmimKyBaHOI pOCTIHHH, SKHH TOKa3ye CyMapHy CTYIiHb HAKOMUYEHHS Ba)KKUX
METaJiB B POCIHHI, TOOTO HACKUIBKH AaKTUBHO POCITIMHA MOTJIUHAE PyXOMi (POPMH BaXKKHX
MeTaliB 3 TpyHTy. OTpuMaHni 3HaueHHs mokasHuka bXA s Bciel mocmimpkyBaHOi HAMHU
POCITMHHOCTI 300paXkeHi Ha puc. 2
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bioreoximiuHnit NOKasHUK

MNpob6u pocnuH

Puc. 2 Iloka3Huk 0ioreoxiMiyHOi aKTUBHOCTI TPaB’IHUX POCJIUH

Cepen pizHoTpaB’st 3i0paHoro mnoOnmM3y BigBaldy, HaWOLIbIIA OioreoxiMiuHa
AKTUBHICTH TIO BIJHOIIECHHIO O BaXXKMX MeTamiB | kiacy HeOe3meku xapakTepHa Jis
Takux 0araToOpiyHMX TPaB’SIHUX POCIUH K COKHPKH IOJIbOBI, ITOJIMH 3BUYAWHUH, MTOJIMH
ripkuii Ta mikma 3BHuaiiHa. HaliMeHina OioreoxiMiuHa aKTHBHICTh XapaKTepHa ISt
JIyPHUIIHUKA, SKUH € OJHOPIYHOI0 TpaB’sHOW pociuHOomp. lle mos’s3aHo 3 TuM, 10
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TyPHUITHUK Mae Oap’€pHI BIACTUBOCTI HAKONMUYCHHS IMOAO PYyXOMHUX (OPM BaKKHUX
METaJliB.

BeiBoapl. TakuM YMHOM, JOCHIDKCHHS 3 OlOr€OXiMIYHOT aKTHBHOCTI POCIHH
MOKa3aly, II0 Taki OaraTropiuHi TpaB’sHI POCIHHHU, SK COKHPKHA IIOJNBOBi, MOJHH
3BUYAHUH, MMONHWH TipKUi, MbKMa 3BHYaiiHA MArOTh BHUCOKY 3[IaTHICTh HAKOTWYIYyBaTH
Baxki Mertamu | kmacy HebOe3mekw (CBWHENb, KaaMmid, [HWHK), IO JO3BOJISE
BUKOPHCTOBYBATH IIi POCIIMHU SIK IHIUKATOPH 3a0pYJAHCHHS TEPUTOPI TEXHOTCHHOTO
HaBaHTAKEHHS.
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