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OCOBJIMBOCTI MITPALIL I AKYMYJISIIL Cu, Pb, Zn i Cd Y MEKAX
AT'POCEJITEBHUX JJAHAIIA®TIB M. )KUTOMUPA

IIposedeno monimopunzosi docniodxcenns ypoanozemie m. Kumomupa. Bemanosneno, wo
OCHOBHUMU 3A0PYOHIO8AUAMU OOCTIONCYBAHUX SPYHMIB NIBHIUHO-CXIOHOI, 3aXiOHOI ma nieoeHHO-
3axXiOHOI yacmuHn micma € MiyHoikcosani popmu Mioi, YUHKY ma C8UHYIO.

Knrwouoei cnoea: ypbanozemu, 6axcki memanu, MiyHoQikco8aui opmu adCKUX Memalis,
Koegiyienm Konyenmpayii, cymapHuii NOKa3sHUuK 3a0pyOHeH s

Beryn. Ilpupoanuil rpyHTOBUII OKPUB B arpoceniteOHuX Janamadrax 3HULIYEThCS a0o
MiJIa€ThCs 3HAUYHUM 3MiHaMm [2-11], meperBoprorounch Ha ypOaHO3eMH — CKIIaJHI IPHUPOIHO-
aHTPOIIOTEHH1 YTBOPEHHS, 5Kl BIAPI3HAIOTHCS BiJl BJacHE MPUPOJIHUX IHTEHCUBHUM HAaKOIMUYEHHSIM
aHTPONOTE€HHUX BIIKJIAJEHb OCOOJMBOTO CKJIaay Ta OylOBH, YacTKa SKMX MOXKE CTAHOBUTH 25-
50 % [7, 8, 15]. Ilix BIIIMBOM aHTPOIIOTEHE3Y Ta 3aJICKHO BiJl IHNTEHCUBHOCTI MOTO JIii 3MIHIOIOTHCSA
i (I3UKO-XIMIYHI BJIACTHUBOCTI IPYHTIB: B1IOYBa€eThCcsl iX NIAKUCIEHHS ab0 BUIIYrOBYBAaHHS,
3MEHILYETHCS BMICT TYMYCY, €EMHICTh NMOTJIMHAHHA Towo [9-14]. V Mickkux rpyHTax GOpMYIOThHCS
TEXHOTCHHI apeanu 3a0pyAHEHHs CKJIaJHOi OyJ0BH 1 MPOCTOPOBOI JIOKAIi3allli, SIKI OXOIUTIOIOThH
pi3HI TPUPOIHO-(DYHKIIIOHATBHI 30HH YPOOEKOCHCTEM 1 YTBOPIOIOTH KOHTPACTHI aHOMAaJii
enemeHTiB [9-11].

[pyHTOBHI HOKpHB, SIK OJMH i3 HaiOLIbII KOHCEPBATUBHUX KOMIIOHEHTIB Janmmadry, €
JOCTOBIPHUM 1HJAMKATOPOM 3arajlbHOTO €KOJIOTTYHOTO CTaHy TEPUTOPIi, TOMy BU3HAUEHHS CTaHY Ta
BJIACTUBOCTEM MOro € Hapasl JOCUTh aKTyalbHOIO mpoOnemoro [2-6]. BuBuenns x Qopm
3HaXO/DKEHHS 1 Mirpamii XIMIYHHUX €JIEMEHTIB B MeXKaX CEITeOHUX TEPUTOPIM A€ MONKIHMBICTH
OLIIHUTU K CTYHIHb X 3a0pyJAHEHHS, TaK 1 MOXJIMBICTb HAJIXOJKEHHS IOJIOTAHTIB B OpraHism
JIFOJIUHH.

AHaniz ocmanuix pezyrbmamis 00cniodxcens. 13 cepelMHn MUHYIOTO CTOJITTS PO3TMOYaIoch
IHTEHCUBHE JOCHIKEHHS BIUIMBY BaXXKUX MeETaliB Ha IPyHTOBUH mokpuB. OcoOnauBoOCTIM
PO3MOJIUTY BAXKKMX METAlIB y IPYHTOBOMY IOKpPUBI ypOaHI30BaHUX TEPUTOPIH, 110 MIAIAIOTHCS
[IOCWJICHOMY TE€XHOT€HHOMY THUCKY, TAaKOK MPUCBAYEHO IUIMH psiA Ipalb, OJHAK, MEpeBakKHA
OUIBIIICTD JOCIIIKEHb CTOCYETHCS OLIHKU PIBHA 3a0pyAHEHHs ypOaHO3eMIB y TaKMX MEramoJiicax,
sk Kuis, JIpBiB, J{HiIponeTpoBCchK, XapKiB Ta MICTax PETIOHIB 13 BUCOKUM CTYIIEHEM KOHILIEHTpallil
IIPOMHUCIIOBOTrO BUpOOHUITBA [8, 12-14].

[TutanHs 3a0pyaHeHHs ypOoeaadoTomniB Ha TEPUTOPIi CeNITEOHUX 30H, PO3TAILIOBAHUX 11032
MeXaMH MPOMHCIOBO PO3BUHEHHUX PEriOHIB YKpaiHUW 3 BHCOKOIO KOHIIEHTPALEI0 NMPOMHCIOBUX,
XIMIYHHUX, EHEPreTUYHUX Ta IHIIMX BHUPOOHUUTB, JHMIIMIKCA 1032 YBarow JOCIIAHHKIB.
HemoctatHeo mpoBemeHO W TOCHIKEHb MIOAO OIIHKH €KOJIOTIYHOTO CTaHy ypOaHO3eMiB B
arpapHuXx perioHax Ykpainu, 30kpema B JKUTOMUPCHKIil 00nacTi.

Mema ma 3a80anusi Oocniodxcenv. JIOCHKEHHS Ma€e Ha MET1 OLIHIOBAaHHS pIBHSA
3a0py/IHEHHS BaXXKMMU MeTajlaMu ypOaHO3eMIB B Mexax arpoceniteOHux JaHamadTiB
M. JKutomupa.

Jljis nOCSITHEHHS TOCTaBJIEHOT METH CTajI0 HEOOX1IHUM BUPIIICHHS TaKUX 3aBJIaHb:

— 3aKJIaCTH KOHTPOJIbHI MaillaHYMKHU Y MIKpOopailoHaX MICTa Ta BiIiOpaTu I'PyHTOBI1 3pa3Ku;

— IOCIIIUTH arpoxiMiuHi OKa3HUKH IPYHTY;

— BU3HAYUTH BMICT MIHHO(IKCOBAHUX (DOPM BaXKKHX METaJIIB Y IPYHTOBOMY ITOKPHBI;

— po3paxyBaTu KOE(QIIEHT KOHIEHTpalli, 1HJEKC HACHUYEHOCTI I'PYHTY €JeMEHTaMH Ta
CyMapHHI MOKa3HUK 3a0pyAHEHHS.
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Marepiaim i Meroaumka gociaigxenb. OOCTEXEHHS arpocemTeOHuX JaHamadTiB M.
Kutomupa npoommiock mpotsrom 2008-2013 pp. HochimkyBaBcs I'PYHTOBHI TOKPHB y MeXkKax
IHIUBIIyaJbHOI JKUTJIOBOI 3a0ynoBH 3axinHOi (MikpopaiioH «ManboBaHKay), MIBIEHHO-3aX1THOT
(mikpopaiion «KopOyTiBkay) Ta MBHIYHO-CX1IHOT (MIKpopaiioH «CX1IHUI POMBY30.1») YaCTUH MiCTa.
JlocnipkeHHsT B MeXax arpoceiiTteOHuX JiaHamadTiB BUKOHYBAJINCH 3rifHO 3 MeTojaukoio C.A.
banioka (2004) [1]. Bin6ip 3pa3kiB IpyHTy BUKOHYBanu BianosigHo ao sumor JICTVY ISO 10381-5
(ISO 10381-5:2005, IDT). Beboro Oyino 3akianeHo 28 KOHTPOJIBHUX MalJaHYMKIB, BimiOpano 112
IpyHTOBHX Ta 416 pociuummX 3paskiB. [Inoma obcTexernoi Tepuropii cknana 1,38 kv’

BMicT y 1pyHTI a30Ty snyxHOTiApoiai3oBaHoro BusHauanu 3a Kopuouisaom (I'OCT 26211-84);
pyxomi hopmu pocdopy 1 0OMiHHOTO Kaiito — 3a MeTozioM Kipcanosa B moaudikanii HHLIT'A (JICTY
4405:2005); Bmict rymycy — 3rigHo 3 JCTY 4286:2004; pHxci — 3rimHo 3 I'OCTom 26483-85.
ExcrparyBannst minHogikcoBanux ¢opm Bakkux MeraniB npooawid 1H HNO;. Busnauenns
KOHIICHTpaIlli XIMIYHUX EJIEMEHTIB TMPOBOIAWIM METOJAOM aTOMHO-aOCOpOIIIMHOT CIIEKTPOMETpii Ha
npuiani mapku C 115-1M.

J1yist OIIHKYM CTyTeHsl HeOe3MeYHOCTI elleMeHTa-3a0pyHIOBaYa BUKOPUCTOBYBAIM KOC(IITIEHT
KOHIIEHTpAIli — CITIBBIIHOIIEHHS MK KOHIIGHTpAIIIEO MoJroTanTa Ta Horo ¢ponouM Bmictom (I'OCT
17.4.3.06-86). Innexc HacuueHocTi rpyHTy eneMeHToM (amu) (le;) BU3HAYAIM 3T1IHO 3 METOIUKOIO,
BHKIaieHoI0 B poboti FO.M. JImutpyka (2003) [8], cymapuuii moka3HuK 3a0pynHeHHS (Z;) — 3a
Meroaukoro C.A. bamoka (2004) [1].

PesyabraTn gociaigkenn. OLIHIOOUM PIBEHb 3a0pyIHEHHS IPYHTY BaXUIUBUM € HE JIUIIE
BU3HAUEHHS BMICTY B HbOMY THUX 4YM IHIIMX IIOJIIOTAHTIB, ajlé ¥ BUBYEHHS HOr0 arpoXiMI4YHHUX
XapaKTEPUCTHK, SIKI MOKYTh JIOCUTh CYTTE€BO 3MIHIOBATUCH 1]l BIJIMBOM BaXKKMX METaIiB, 1110, B
CBOIO uepry, Oe3MocepeHhO BIUIMHE Ha SKICTh POCIMHHUIBKOI MpOAyKIii. Y 1muIoMy BCi
JOCHKyBaHl ypOaHO3e€MHU MIBHIYHO-CX1IHOI, 3axiJHOi Ta MiBJAEHHO-3aX1HOT YacTUH MicTa
XKutomupa maroTe n01I0H1 arpoxiMiuHi BIacTUBOCTI (Tad. 1).

Tabnuys 1
ArpoximiuHi i ¢pizuko-xiMiuHi nokazHukM ypOaHo3eMiB arpoceaiTeOHuX JaHAWadTiB
M. ZKutomupa, TiJsiHKM iHIMBIAyadbHOI :KUTI0BOI 320y10BH, map 0-20 cm, 2008-2013 pp.
ArpoxiMiyH1 TOKa3HUKH

Micue BiOopy 3pa3KiB Ta ix

KUIBKICTb rymyc, % | pHcon N ‘ P205 ‘ K20
’ MT/KT TPYHTY
Mixkpopation « CxiOHuti npomey3oa»
Byn. Bapanosa, n=20 2,19-435 | 7,1-7,2 92-112 800-990 508-1189
Byn. IIpomucnosa, n=12 1,91-3,26 | 6,8-7,0 69-91 960-1130 527-900

Mixkpopation «Manvosanxa»
Byn. T'epois [Moxexunx, n=12 | 2,93-4,76 6,7-6,9 88-178 287-671 181-372

Byn. 3axigna, n=16 1,20-2,46 | 7,0-7,1 40-57 534-979 155-300

By [Tionepcrka, n=20 2,08-2,90 | 7,0-7,1 72-81 740-1000 160-411

Byn. Ykanosa, n=8 2,84-4,46 | 6,4-6,7 79-110 850-1010 89-384
Mixkpopation «Kopoymiexa»

[Ipos. I'yitBUHCHKUH, N=06 2,70-3,56 | 6,9-7,0 407-739 55-91 737-1000

[Ipos. O310poBuMii, n=8 1,82-2,90 | 6,5-6,6 232-481 60-102 756-980

IIpos. Hropymu, n=6 1,91-2,73 | 6,9-7,0 159-377 52-84 721-941

[Ipos. [Tionepchkux

o 1,80-2,90 | 6,9-7,0 148-409 57-80 701-936
Tabopis, n=8

YpOorpyntu arpoceniteOHuX JaHamadriB  MikpopaiioHy «CXiTHUH  NPOMBY30J»
XapaKTepPU3YIOThCS JOCUTh BUCOKUM BMICTOM Tymycy — 1,9-4,4 %, makcuMmanbH1 3HAU€HHS SKOTO
3adikcoBaHl B Mexax Byl bapaHoBa, MEmIKaHIll SKOi TPAaIWIIAHO 3aiiMalOThCSI TOPOTHUIITBOM 1
CaJIBHULITBOM Ha BJIACHUX MpUCAAUOHUX JUISHKaX, a OTXKE, 3aCTOCOBYIOTh BHCOKI HOPMH
OpraHidHuX JOOPUB, MIO CHPHSE IMIBHUINECHHIO OKYJIBTYPEHOCTI IPYyHTY. [pYHTH NpuCaanOHHUX
JUISHOK JJaHOT YaCTUHU MICTa MICTATh TaKOX 3HauyHYy KUIbKICTh KapOoHATiB y BepxHboMmy 0-20 cm
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mapi, JOKEpeaoM MPUBHECEHHsI SIKMX € MPOBEICHHS IHJIMBIIyallbHOTO JKUTJIOBOIO OyIIBHMIITBA.
Came Tomy pH rpyHTOBOrO po34mHy B Mexax III€l TEpUTOpii Mae OMU3BKI 10 HEUTpaJbHUX Ta
HEUTpaJIbH1 MOKa3HUKU.

JlocUTh CHIpUATIMBUMH arpOXiMIYHUMH BJIACTHUBOCTSIMU XapaKTepU3YyIOThCsl U ypOaHO3eMU B
Mexax Mikpopaiiony «ManboBaHka» (auB. Ta0u. 1). BmicT rymycy B HUX 3HaXOIUThCs B Mexax 1,2-
4,8 %, pH rpyHTOBOrO pO34MHY ONMU3BKHIA O HEWUTpaldbHOrO abo € HeurpampHuil (pH = 6,4-7,1).
[pyHTH B Ll YaCTHHI MiCTa MarOTh BHCOKHH i Jy’Ke BUCOKUI BMIiCT pyxoMoro ¢ochopy i 0GMIHHOTO
KaJIiIo, MMOKAa3HUKH SIKUX KOIUBAIOTHECS B Mexkax 287-1010 mr/kr 1 89-384 MI/Kr BiAmoBigHO.

[ToxiGH1 arpoximMivyH1 BJIACTUBOCTI MaloTh 1 ypObaHo3emu MikpopaiioHny «KopOyriBkay», sikuii
MEXYE i3 TPUMICHKOI0 peKpeaniiHo 30H010 (quB. Tabim. 1). [pyHTH TYT TakoX MarTh OIU3BKHI
70 HEUTpaJIbHOTO Ta HeWTpanbHUl pH IpyHTOBOro po3uuHy, BMICT T'yMYCY B HHUX KOJIMBA€THCA
Bin 1,8 mo 3,6 %, pocsrarounm MakcHMaJbHMX 3HauyeHb B ypOaHo3eMax Yy pailoHi
poByJKa [ 'yMBUHCBKOTO.

Bapro 3a3HauuTH, 10 BapilOBaHHSA MAOCHKYBAaHMX arpoXiMIYHMX 1 (PI3UKO-XIMIYHHX
MIOKa3HUKIB B ypOaHO3EMax € 3arajoM HE3HAYHUM 1 CTAHOBUTH JJIsl BMICTY rymycy — 21-32 %, ns
BMICTY a30TYy, 110 JIETKO rifpoiizyerbes, — 13-34 %, ms Bmicty pyxomoro ¢ochopy — 12-32 %,
UIs BMICTY OOMIHHOro Kamiito — 22-48 %, a koediuieHT Bapiauii pH rpyHTOBOro po3duHy He
nepesuinye 4 %, 110 CBIAYKTH PO BIJHOCHY OJHOPIAHICTH I'PYHTOBOTO IOKPHUBY B Mexkax
JOCIIIKYBaHOT TEpUTOpPIi. 3BaKar04M Ha BUIIEBHKIAJCHE, MOXHA CTBEpP/DKYBAaTH, MI0 BCI
JociiKeH1 ypbaHo3emu arpocenitedHux Janamadri micta JKutomupa € 100pe OKylIbTYpEeHUMH B
IpoLEeci BeJIEHHS 1HIUBIyaIbHOTO CaAIBHUITBA 1 FTOPOJIHULITBA Ta MAIOTh CIPUSITIMBI arpoXiMiuH1
BJIACTUBOCTI JJIs BUPOIYBaHHS OBOYIB 1 KAPTOILIL.

BcranoBieHo, 1110 OCHOBHUMU 3a0py/iHIOBaYaMu JOCIIKYBaHUX ypOaHO3EMIB € Mi/lb, LIMHK
Ta CBUHElb, TOJI SK IEPEBUIICHHS HOPMATHBIB BMICTY KaJMIl0 y IPYHTI OyjJ0 HE3HAYHUM

(Tabm. 2-4).
Tabnuys 2

Bmict minHogikcoBaHHX (pOPM BaKKHX MeTAJiB B ypOaHo3eMax arpocesiTeOHuX
JanamagriB mikpopaiiony «Cxignuii mpomBy30.p» M. ZKurtomupa, 2008-2013 pp., n=32

Obcresxena [HTepBan BMICTy eleMeHTa-3a0pyAHIOBa4Ya, MI/KT
IUIOIIA, ra
Cu
7,0-10,0 10,0-13,0 13,0-16,0 16,0-19,0 19,0-22,0
*25 25 15,63 18,75 15,63
15,5 15,5 9,69 11,63 9,69
/n
35,0-50,0 50,0-65,0 65,0-80,0 80,0-95,0 95,0-110,0
28,13 34,38 12,50 12,50 12,50
17,44 21,31 7,75 7,75 7,75
62
Pb
15,0-25,0 25,0-35,0 35,0-45,0 45,0-55,0 55,0-65,0
21,88 31,25 18,75 18,75 9.38
13,56 19,38 11,63 11,63 5,81
Cd
0,10-0,15 0,15-0,20 0,20-0,25 0,25-0,30 0,30-0,35
9.38 28,13 34,38 18,75 9.38
5,81 17,44 21,31 11,63 5,81

Ilpumimka: * wucenvnux — % 3pasKis, sKi 3HAXOOSAMbCSA Y 6KA3AHOMY THMEPEANi; 3HAMEHHUK —
naowa, Ha AKili 3HAxX00AMbCA NOPAXOBAHI 3PA3KU

Bucokum piBHeM 3a0pyIJHEHHS MIJUII0 XapaKTepU3YIOThCS YpOaHO3eMH B MeEKax
MikpopaiioHy «CXigHMI MpPOMBY30/1», 1€ MNEpPEBUIIECHHS (JOHOBOIO BMICTY LbOTO €JIEMEHTa B
cepeaHboMy cTaHOBUTH 10,2-16,7 pas3u (Tabu. 2), Ta IpyHTH y MeKax MikpopalioHy «ManbOBaHKay,
B SIKMX 3a()IKCOBAHO MEPEBUINCHHS BMICTY MiltHOGiKcoBaHUX (opm mini B 4,3-19,1 pasu (Tabm. 3).
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VY po3pi3i OKpeMHX BYJIHIb MAaKCUMaJIbHO 3a0pyIHEHUMHU LIUM €JIEMEHTOM BUSBUIIMCS ypOaHO3EeMHU
B Mexax ByJ. bapanosa ta Byin. Ilionepcokoi, 50 % obcrexeHux mioml Skux Bmimysaiu Big 17,0
1o 23,0 mr/kr Ta Big 19,0 no 25,0 mr/kr MinHo¢ikcoBaHUX (HOpPM Mifi BIIIOBIIHO.
Tabnuys 3
Bmict minHogikcoBaHHX (pOPM BaKKHX MeTAJiB B ypOaHo3eMax arpocesiTeOHNX
Janamagris Mikpopaiiony «MajaboBanka» M. 2Kutomupa, 2008-2013 pp., n=56

Obcrexena [aTepBan BMICTy eleMeHTa-3a0pyAHIOBaYa, MI/KT
IUIOIIA, Ta
Cu
1,0-5,0 5,0-10,0 10,0-15,0 15,0-20,0 20,0-25,0
*25.0 16,07 26,79 16,07 16,07
15,75 10,13 16,86 10,13 10,13
/n
15,0-25,0 25,0-35,0 35,0-45,0 45,0-55,0 55,0-65,0
17,36 25.0 17.36 16,07 23,21
11,25 15,75 11,25 10,13 14,63
63
Pb
4,0-7,5 7,5-11,0 11,0-14,5 14,5-18.,0 18,0-21,5
50,0 26,79 8.93 3.57 10,71
17,64 9,45 3,15 1,26 3,78
Cd
0,06-0,15 0,15-0,24 0,24-0,35 0,35-0,44 0,44-0,53
14,29 21.43 16,07 21.43 26,79
9,0 13,50 10,13 13,50 16,88

Ilpumimka: * uucenvnux — % 3pasKis, sKi 3HAXOOSAMbCSA Y 6KA3AHOMY THMEPEANi; 3HAMEHHUK —
naowa, Ha AKili 3HAxX00AMbCA NOPAXOBAHI 3PA3KU

ArpocenitebH1 ngaHamapTH B Mexax Mikpopaiiony «KopOyriBka» HailMeHII 3a0pyaHEH1
MIITHO(IKCOBAHOIO MIJIJTI0, OCKUTBKH 11 (POHOBUU MOKAa3HUK B IPYHT1 Y CEPEIHBOMY HE TEPEBUIILYE
5,5 pas3u (Tabu. 4). 3abpyAHEHHSI TPYHTOBOTO MOKPHBY MiCTa M0, HA HAII TOTJIA, MOXKE OyTH
CHPUYUHEHE K TEXHOT€HHUMH YMHHHUKAMH, TaK 1 JOJaTKOBUM IPUBHECEHHSIM I[bOTO €JIEMEHTA 3
noOpuBaMH 1 MECTULMJIAMU BHACIIJIOK HEKOHTPOJIBOBAHOIO iX 3aCTOCYBaHHS HACEJIEHHSM IpHU
BEJICHHI  IHAMBIIYaJIbHOTO TOPOJHHUIITBA 1 CaAJIBHHUIITBA B  MEXKax  arpoceniTeOHuX
naummadTis [2-10].

[lepeBuieHHs KuibkocTi MinHO(pikcoBaHux ¢opM nMHKY y 100,5-248,3 pa3u nopiBHSAHO 3
1oro OHOBUM BMICTOM 3a(pIKCOBaH1 y IPYHTax y MeKax MIBHIYHO-CX1HOT YaCTUHU MICTa: MOHAJ
37 % oOcTexeHuX IUIoNl BMIIYIOTH Big 65 no 110 Mr/kr rpyHTy uporo enemenra (tabn. 2).
[IpyurHOIO 1IbOTO, HA Hally AYMKY, MOxe OyTu Oe3nmocepenHsi OJU3bKICTh JAaHOI TEPUTOPIl 10
3ani3HUYHOI cTaHuii KutomMup, 110 Npu3BOAUTH /10 OCUJICHHS] TEXHOT€HHOTO BIUIMBY Ha IPUJIETITY
TEPUTOPIIO Ta IHTEHCUBHOCTI MIrparlii MOJIOTAHTIB.

[pyHTOBMI MOKPUB arpoceiiTeOHMX naHamadriB B Mekax MIKpOpaioHy «MaaboBaHKay»
XapaKTEepPU3yeTbC HEBUCOKMM pIBHEM 3a0pyAHEHHS MIIMHO(IKCOBAaHUM ITMHKOM, BMICT $IKOTO
KOJIMBAETHCSI B MeXax B 16,4 no 62,9 mr/kr rpyHty (nuB. Tabdn. 3). Maiixe 43 % obcrexeHnx
wion] ypOaHO3EeMIB ITIBJIEHHO-3aX1THOT YAaCTUHU MICTa XapaKTepU3yIOThCSI BUCOKUM BMICTOM
MinHOikcoBaHUX (HopM IUHKY — 75-115 Mr/kr rpyHTy (Tabm1. 4).

[IpioputeTHuM 3a0pyaHIOBaYeM BCIX JOCIUKYBaHMX ypOaHO3eMiB OyB CBHHEllb,
KOHLIEHTpalisd MIIHO(IKCOBaHUX (OpM SKOro B IPyHTaX y Mexax Mikpopailony «CxigHui
nmpoMBYy30J» gocsirasia 15,7-59,8 mr/kr rpyHty. OCHOBHUM JDKEPEIOM HOTO TPUBHECCHHS B
HaBKOJIMIIIHE cepelloBullle € TpaHcrnopT. Came TOMy MaKCHMallbH1 MEPEBUIIEHHSI BCTAHOBJIECHHUX
HOPMAaTUBIB MO LbOMY €JIEMEHTY 3adikcoBaHi B paiioH1 Byl. bapanoBa, mo sikiii IHTEHCHBHO
PYXa€eThbCsl BETMKOTOHHAXHUI TpaH3UTHUM aBTOTPaHCIOPT, Ta ByJ. [Ipomuciosiii, 6e3nocepeaHbo
MIPUJIETJIOT 10 HeEl
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Tabnuys 4
Bmict minHogikcoBaHHX (pOPM BaKKHX MeTAJiB B ypOaHo3eMax arpocesiTeOHuX
Janamagris mikpopaiiony «KopoyriBka» m. 2Kutomupa, 2008-2013 pp., n=28

Obcrexena [aTepBan BMICTy eleMeHTa-3a0pyAHIOBa4Ya, MI/KT
IUIOIIA, ra
Cu
2,5-4,0 4,0-5,5 5,5-7,0 7,0-8,5 8,5-10,0
*50,0 3.57 21,40 10,70 14,30
6,35 0,45 2,72 1,36 1,81
/n
15,0-35,0 35,0-55,0 55,0-75,0 75,0-95,0 95,0-115,0
46,43 3.57 7.14 39.29 3.57
5,90 0,45 0,91 4,99 0,45
Pb
1,5-5,5 5,5-10,5 10,5-15,5 15,5-20,5 20,5-25,5
21.43 28,57 7.14 17,36 25.0
2,72 3,63 0,91 2,27 3,18
Cd
0,18-0,27 0,27-0,36 0,36-0,43 0,43-0,50 0,50-0,57
57.14 21.43 3.57 14,29 3.57
2,26 2,72 0,45 1,81 0,45

Ilpumimka: * wucenvnux — % 3pasKis, sKi 3HAXO0SAMbCSA Y 6KA3AHOMY THMEPBANi; 3HAMEHHUK —
naowa, Ha AKili 3HAxX00AMbCA NOPAXOBAHI 3PA3KU

VY mexax mikpopaiiony «KopOyriBka» BMicT Pb y rpyHTI 3HaxonuBcs y Mexax 2,6-25 Mr/kr,
a HaOUIbII 3a0pyITHEHUMHU LIUM eJeMeHTOM Oynu ypOaHo3zemu 1o npoB. I'yiiBuncekuid, ne 33 %
00CcTeXEeHHX IJIOLI IPYHTIB MICTUIM Outblie 16 Mr/kr cBuHIto, Ta npoB. [lionepcrkux Tabopis, 50
% o0cTexxeHux ol ypOaHO3eMIB SKOro MICTUIM 23-25 MI/Kr 1IbOro enemMeHTa. Y IPyHTax B
MeXax Mikpopaiony «ManboBankay mumie 10,7 % oOctexenux miom ypbanozemiB mictuiu 18-
21,5 mr/kr mirtHO(IKCOBAaHUX (POPM CBHHIIIO.

Bmict wminHodikcoBaHuX (GopM KaaMmil0o B yCIX BHUIAAKAaX BHUSABHUBCS HaWMEHIIMM 1
3HaxonauBcs Ha piBHI 0,07-0,50 Mr/Kr rpyHTY.

OWIHUTH CTPOKATICTh Ta KOHTPACTHICTh OyIOBM aTMOTEXHOIE€HHHUX apeajiB pO3CIFOBAHHS
MIPOJIYKTIB TEXHOTE€HE3Yy Ha 0OCTEeXYyBaHIN TEPUTOPIi MOXKHA 3a BEIUUYMHOIO Koe(ilieHTa Bapialii,
SKUH € SKICHUM KpUTEpPIieEM OLIHKM CTYIEHs 3a0pyaHeHHs ypOaHo3emiB. UnM OUIbIINKA KOEQIIIEHT
Bapiaiii, TUM HEPIBHOMIPHIIIUM € pO3MOALUT TIeoXIMIYHMX MapaMeTpiB y HpOCTOpi, TUM
(bparMeHTapHIIIOK 1 KOHTPACTHIIIOW € CTPYKTypa aTMOTEXHOT€HHUX apeaiiB pO3CIIOBAHHS,
OCKUIbKM €JIEMEHT — IIOJIIOTAHT Ma€ OUIbLI BUCOKUN CTYIIHb BapilOBaHHS B IMPOCTOPI, HIXK
neaoreHHui enement [11].

Bwmict 60im3pKuX 10 BanoBUX (GOPM yCIX JOCTIPKYBAHUX BaKKUX METaJIIB HAMOLIbII CUIILHO
Bapitoe B ypbaHo3eMax arpoceniredHux Janamadris Mikpopaiiony «KopOyTiBkay 1 CTaHOBUTH IS
Migi — 32 %, gt muHKy — 33 %, s cBuHmo — 29 % Tta g kagmiro — 11 %. Cepen
MiHO(IKCOBaHUX (OPM BaKKMX METaJIB BapllOBaHHA MiAl Ta KaaMmito Oylo HalOUIbIIUM B
ypOaHo3emax y Mexax Mikpopaiiony «ManpoBanka» — 54 Ta 38 % BiIMOBIIHO, a IIMHKY Ta CBUHITIO
— B ypOaHo3eMax Ha TepuTopii Mikpopaiiony «KopOyriBka» — 47 ta 58 % BiInOBIAHO.

Hamu Oynu po3paxoBani koedilieHTH KoHIeHTpalil Baxkux MeraniB (Cu, Zn, Pb, Cd), ski
Janyd 3MOTY OIIHUTH piBeHb 3a0pyAHEHHS JOCIIDKYBaHUX YpOaHO3EMIB arpoceniTreOHuX
nanamadTiB (Tadu. 5).

KoediuienT xoHueHtpauii migl B ypbaHo3emax Ha TepuTopii MikpopailoHy «CxigHui
IIPOMBY30JD» 3HaXOUBCS B Mexax Bin 7,9 1o 22,1, Ha Teputopii Mikpopaiiony «MaiiboBaHKa» — Bill
3,1 no 24,4, na tepuropii Mikpopaiiony «KopOyriBka» — 2,7-10,1. HaiiBuiui 3HaueHHs KoedimieHTa
Oynu 3apikcoBaH1 y IpyHTax y paiioHi Byaunb bapanosa, ['epois [loxkexxnux Ta [lionepchbka.
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Tabnuys 5
KoeginienTn koHneHTpanii Baskkux MeTasiB B ypOaHo3eMax arpoceiTedHUX
Janamagris M. ZKutomupa, 2008-2013 pp.

Micue ciocrepeskeHHs Koediient xonnenrpanii, Kp
Ta KUIBKICTH BiIIOpaHux
pancin p Cu Zn Pb cd
Mikpopation « CxiOHuti npomey3oa»
. 16,73 135,88 98,20 1,0
Byx. bapatiosa, n=20 833-22,08 | 100,50—233,75 | 42,20—14585 | 0,65—130
10,23 204,06 70,47 1,21

Byt Hpommenosa, n=12 1\ =570 | 104.0-248.25 | 38.29-103.42 | 0.55—160

Mixkpopation «Manvoanka»

Byi1. [epoip IToxkexHuX, 11,15 150,46 17,02 1,86
n=12 6,46 —16,04 122,25-157,25 | 12,68 —23,66 0,80-2,30
oy, 3axizma, n=16 434 71,49 17,05 187
3,13-7,29 41,0-110,25 9,76 —30,0 1,L10-2,45
Byin. [lionepcbka, n=20 19,13 85,75 26,91 0,86
12,81-24,38 51,25-150,75 12,20—-47,07 0,35-1,45
12,16 120,91 28,70 2,16

Byn. Ukanosa, n=§

4,79 — 20,52 100,50 -147,50 | 15,12-47,32 1,80 —-2,45
Mikpopation «Kopoymiexa»

] ] 011 215,08 37,70 132

npos. TyHBHHCEKHI, n=6 | 2077070 | 20125-230.75 | 3415-40.66 | L15—160
. 338 71,84 20,53 1,04

1poB. O3zopostinit, n=8 | 35T 57.25-8625 | 19,46—22.15 | 0,95-120
2,79 78,92 7,08 227

npos. Loy, n=6 2,67-2,92 71,0—87,0 6,34 8,41 2,0-2,50
1pos. THOHEPCHKIX 6,84 209,44 56,12 121

TaGopis, n=8 545-816 | 179,75-247,75 | 49.51-60,98 | 0,95-145

*HpuMimKa: YUCENIbHUK — cepeaHe 3HAYEHHS NOKA3HUKA, 3HAMEHHUK — MEeHCT KONUBAHHS

KoediuienT xoH1eHTpanii MiHogpikcoBaHux (GopM LUHKY BapioBaB y Mexax Bin 41,0 (By.
3axigHa) no 231-248,2 (Byn. [Ipommucnona, npoBynaku ['yiiBuncbkuil Ta Ilionepcekux Tabopis).
KoedimienT koHmeHTpamii CBUHIIO y AOCTIHKEHUX ypOaHO3eMax IMIBHIYHO-CXIIHOI, 3aXiTHOI Ta
MBACHHO-3aXiqHOT 4YacTuH M. JKuToMmpa KoimBaBcs B Mexax 6,3-145,9, nocsraroum cBOiX
MaKCUMAaJIbHUX 3HAu€Hb y IpyHTaxX mo ByJ. bapanoBa. Bucoki koedimientu koHuentpaiii Pb
XapakTepHi 1 Juist ypbaHoszemiB B Mexax Byil. [IpomucnoBoi ta npos. [lionepcrkux Tabopis — 70,5
Ta 56,1 BimmoBigHO. KoediieHT KOHIIEHTpaIlil KaAMIIO B TOCIDKYBAaHUX YpOaHO3eMax KOJIMBABCSA
B Mexax Bix 1,0 (Byn. bapanosa, npoB. O3xopoBumii) 10 2,2 (Byn. Ukamosa), 1o BKa3zye Ha Te, 110
1Iel eJIEMEHT HE € OCHOBHHMM 3a0pyAHIOBaueM ypOaHo3eMiB Ha TepuTopii M. JKuromupa.

OuiHuTH 3araJbHUN €KOJIOTTYHUHN CTaH arpoceniTeOHnX JaHamadTiB MOKHA 32 TOTTOMOTOO
IHACKCY HacHueHOCTI BaXkuMU MeTanamu (0-20 cMm 1mapy IpyHTY Ta CyMapHOTO IOKa3HHKa
3a0pyaHeHHs (Tad. 6).

3HaueHHs 1HJEKCiB HacuueHocTi enemeHTamu 0-20 cM mapy rpyHty Ha piBHi 3,09-4,11
CBIZUaTh PO MEepeBaKaHHs MPOLECIB aKyMYJIsL1i OJIIOTaHTIB B ypOaHO3eMax.

3riIHO 3 OPIEHTOBHOIO OLIHOYHOIO LIKAJI0I0 HeOe3NneKH 3a0pyAHEHHS IPYHTIB, 32 CyMapHUM
MMOKAa3HUKOM 3a0pyaHEeHHs Z¢ ypOaHO3eMH arpoceniTeOHnX ianamadTiB BITHOCATHCS O KaTeropii
HaJ3BUYAHO HEOE3NMEYHOro 3a0pyAHEHHS 1 € HENpPUAATHUMHU JUIsl BEACHHS I1HAMBITYaJIbHOTO
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TOPOJHUIITBA. BUKIIOUEHHS CKJIaIM JUINe ByJd. 3axigHa (MikpopailoH «ManboBaHKay), IPOB.
OznopoBunii Ta Lropynu (Mikpopaiion «KopOyTiBKa»), I'pYHTH SKHX BIIHOCATHCSA N0 KaTeropii
Hebe3nevyHoro 3a0pynHeHHs. HallOuibin KpUTHYHA CUTYallis 13 3a0pyIHEHHSM IPYHTIB Majla Miclie
B Mexax Bynmulb bapanoBa (Zc = 248,8) 1 IlpomucnoBa (Zc = 283) (mikpopailon «CxinHuit
POMBY30/1») Ta npoByiakiB ['yiBuncbkuilt (Zc = 260,2) 1 Ilionepcbkux TabopiB (Zc = 270,6)
(mixpopaiion «KopOyTiBKay).

Tabnuys 6

CymapHuii noKa3HUK 3a0pyIHEHHS Ta iHIeKCH HACHYeHOCTi Ba)KKUMHU MeTaJIaMH
yp6ano3emiB arpocesiiteonux Janamadris M. 2JKurtomupa

Mictte crioctepesxeHns [nnexc HacuueHoCTi TPYHTY, CymapHuii noKa3HUK
Ipcurb cd zn 3abpyHeHHs, Zc
Mixkpopation « CxiOHuti npomey3on»
B . 398 248,80
By bapariosa, n=20 3,51— 4,48 148,68 — 399,99
B 4,11 282,97
ByI. [Ipomucinosa, n=12 m 147.76 -362.77
Mikpopavion «Manvoeanxa»
. 3 3,67 177,49
ByI. ['epoiB IloxexHux, n=12 —3’45 “427 1391933021
ByJ. 3axigHa, n=16 _ 32 _9Ls
2,72 -3,50 51,98 —146,99
By [Tionepcrka, n=20 _ 339 _ 12966
2,96 —3,87 73,61 —220,65
ByJ. UkanoBa, n=8 3,58 160,93
3,32 - 3,84 119,21-214,79
Mixkpopation «Kopoymiexa»
. . 4,03 260,20
npos. TyHBHHCBKHH, n=6 3,95 4,10 240,34 280,11
. 3,14 93,79
poB. O310poBUMiA, N=8 —3 0 _3.26 —77,81 11021
_ 3,09 88,06
rpos. Liopyri, n=6 3,01-317 79,01-97.83
npoB. [Tionepcrkux Tabopis, 4,07 270,60
n=8 3,92 — 4,22 232,66 —315,33

HpuMimKa: *YUcenbHUK — cepeaﬁe 3HAYEHHA NOKA3HUKA, 3HAMEHHUK — MeHCT KOTUBAHHS NOKAZHUKA

3a IHTEHCHUBHICTIO 3a0pyJHEHHS IPYHTOBOIO IIOKPHMBY arpoceiireOHux gaHamagTiB
JOCTIKYBaH1 BaXKK1 METaJIM YTBOPIOIOTh TaKui cnajarouuit psi: Zn > Pb > Cu > Cd.

BucnoBku:

1. IlpoananizoBani yp6anozemu Mmicta JKutomupa € no0pe OKyJIbTYpeHUMH Ta MaOTh
CHPHUATIUBI arpoXiMiuH1 BIACTUBOCTI JJIl BUPOILYBaHHS OBOYIB 1 KapTOILIi: BMICT rymycy — 1,2-
4,76 %, pH rpynToBOro po3uuny — 6,4-7,2, a30Ty Jy>KHOT11p0oJ1i30BaHHOTO — 40-178 MI/KT IpyHTY,
pyxomoro dochopy — 287-1130 mr/kr, oOMinHOTO Kaitito — 89-1189 mr/kr rpyHTY.

2. OcHoBHUMH 3a0pyIHIOBauaMu JOCHDKYBaHMX ypOaHO3eMIB MIBHIYHO-CXIAHOL
(Mmikpopaifon «CximHuUM OpOMBY30i»), 3axinHoi (MikpopailoH «ManboBaHKa») Ta IMiIBJIEHHO-
3axiaHoi1 (Mikpopaiion «KopOyriBka») yactud M. JKuromupa € MinHodikcoBani popmu miai (Kp =
2,7-22,1), muaky (Kp = 41,0-248,2) ta cBunio (Kp = 6,3-145,9).
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3. 3a cyMapHUM IOKa3HUKOM 3a0pyaHEeHHs Zc¢ ypOaHO3eMH arpoceiiTteOHux jgaHamadTiB
BIIHOCATHCS 10 Kareropii HeGesmeunoro (Byn. 3aximHa, mpoByiku O3mopoBumii Ta L{ropynu) ta
HaJ3BUYAtHO HEOE3NMEYHOro 3a0pyAHEHHS 1 € HENPUAATHUMHU JUIsi BEACHHS I1HAMBITYaJbHOTO
ropoaHunTBa. HaltOpl KpuTH4HA cUTYyalisl 13 3a0pyIHEHHSAM I'PYHTIB CKJIajacsi B MEKax BYJIULb
bapanoBa (Zc = 248,8) 1 IlpomucnoBa (Zc = 283) (mikpopaiioH «CXigHUW TPOMBY30J») Ta
npoBynkiB ['yiiBuncbkuit (Zc = 260,2) 1 [lionepcbkux TabopiB (Zc = 270,6) (mikpopaiion
«KopOyTiBKay).
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Annomauusn

I'epacumuyk JI1.A., Banepko P.A.

Ocobennocmu muzpayuu u akymynayuu Cu, Pb, Zn u Cd ¢ npedenax azpocenumeonvix
aanowagpmos 2. ZKumomupa

IIposedenvr monumopunzosvie ucciredosanus ypoanosemosg 2. Kumomupa. Ycmanoeaneno,
YMO OCHOBHLIMU 3ACPAZHUMENAMU UCCTedYeMblX NOY8 Ce8ePHO-80CMOYHOL, 3ANAOHOU U 1020-
3aNAa0HOl Yacmu 20pooa AGIAIOMCS CUTbHOPUKCUPOBAHHbBIE (hOPpMbL MeOU, YUHKA U CBUHYA.

Knrouesvie cnosa: ypbamnosemvl, msdicenvie Memanvl, CUTbHOPUKCUPOBAHHBIE (HOPMbL
MANCENIX MEMANN08, KOIPDuyuenm Konyenmpayuu, CyMmapHblii NOKA3amensb 3a2psA3HeHUs

Annotation

Gerasymchuk L., Valerko R.

Migration and accumulation of Cu, Pb, Zn and Cd within the limits of Zhytomyr
agropopulated landscapes

The paper discusses the monitoring studies of urbanozems (urban soils) in the city of
Zhytomyr. It has been found that the main pollutants of the soils studied in the north-east, west and
south-west parts of the city are strongly fixed forms of copper, zinc and lead.

Key words: urbanozems, heavy metals, strongly fixed forms of heavy metals, concentration
factor, total pollutional index
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[HCTHTYT C.-T. MiKpOOIiOJIOTii Ta arponpomMucioBoro Bupoonunrsa HAAH

AT'POXIMIYHA, ATPOEKOJIOI'TYHA TA EKOHOMIYHA OIIHKHA PI3HUX
CUCTEM YJIOBPEHHA ITPU BUPOLILYBAHI KAPTOILJII

Ha ocnoei nposedenux oOocnioxcenv 6 cmayioHapHiu JNi3UMempudHil YCMAaHosyi ma
CMAayioHapHoOMy NOIbOBOMY 00CHIOI NOKA3AHA eMeKMuUsHicmb pI3HUX cucmem YOOOpeHHs 3a
BUDOWYBAHHS  KAPMONJL:  MIHEPANbHOI,  OpeaHO-MIHEepPANbHOI  (Mpaduyilnoi), cudepanivHoi,
OpP2aHIYHOI ma CcuoepalbHO-MiHepalbHoi. Bcmanosneno, wo 3eneni dobpusa (cudepayis) npu
BUPOULYBAHHT KAPMONJIL € 3aX000M Oa2amonianoeoi 0ii, axuil 3abezneuye komnerncayiro 20-40 m/ea
2HOI0, 3HUJICYE BHYMPIUUHLOSPYHMOBUU CMIK 60102U | 8mpamu OIO2eHHUX eleMeHmi8 3a MediCi
KOPEeHEeBMICHO20 wiapy IPYHMY, CAPUSAE CYMMEBOM)Y RNIOBUUWEHHIO BDONCAUHOCMI Kapmonii ma
nokpawyye ii aKicui nokasmuxu. ExcnepumenmanbHo niomeepodceHo eKOHOMIYHY mda eKOJO2IYHY
00YibHICMb 3ACMOCYBAHHA cudepayii y mexnonoeii eupowyysanns kapmonii ¢ ymosax Iloniccs
Ykpainu.

Knrwouoei cnosa: xapmonns, cuoepanvHi KyIbmMypu, Ji3UMEMPUdHi  OOCAIONCEHHS,
azpoximMiuHa oyinKa
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