VK 504.054 (477.42)

CU, ZN, PB TA CD B ATPOCEJITEBHUX JAHJAIA®TAX MNIBAEHHO-3AXIJTHOI YACTUHH M.
KUTOMUP

JI. O. I'epacumMuyK, K.C.-T.H., CT. BUKJIaaa4, JKUTOMUPCHKHIA HAIllOHAIBHUIN arpoeKoJIOTIYHUN YHIBEPCUTET

Haseoeno peszynomamu 0ocniodicenv pi6Hs @MICMY 8adCKUX Memanié 6 ypOanozemax ma 0604eili npooyKyil,
BUPOWYBAHIL HA MepUmOopIi azpocenimebHUxX 1anouapmis niedenHo-3axionoi uacmunu m. JKumomup. Bcmanoeneno, wo
docnioxcysani ypoanozemu € 006pe OKyIbmMypeHUMU 6 npoyeci 8e0eHHs THOUBIOYANIbHO20 CAJIGHUYMEBA | 20pOOHUYMEA
ma Maromes CAPUAMAUBE A2POXIMIYHI 61ACMUBOCMI 0I5l 8UPOWLYB8AHHS 0804i6 i Kapmonui. OcHO8HUMU 3a0pYOHIO8AYAMU
ypbanozemie sucmynaromo miov (Kp = 2,7 - 10,1), yuux (Kp = 57,2 - 247,7) ma ceuneyv (Kp = 6,3 - 61,0), a
POCIUHHUYBKOI NPOOYKYIT - KaOMill ma ceuHeyb. 3a CyMapHum NOKA3HUKOM 3a0pyoHenHs ZC ypbarnosemu 8i0HOCAMbCA 00
Kamezopii nebesneurnoco (npogyaku O30oposuuii ma L{ropynu) ma Had3euuauno Hebe3neuHo2o 3a0pyOHeHHs (Npo8yaKU
Tyiusuncoxui ma Ilionepcokux Tabopis) i € Henpudamuumu 01 8e0eHHs IHOUBIOYANbHO20 20POOHUYMEA.
Knrouosi crosa: ypbanosemu. sasxcki memanu, MiyHoikcogari gpopmu, Koepiyicum Konyenmpayii, cymMapHuii NOKa3HUK

3a0pyOHeHHS, 080YI, KAPMONJIA.

IMocranoBka mnpodéaemu. IlocuieHHs mporeciB
TEXHOTEHE3y 1 aHTPOIIOTEHE3y CIPUYNHSE MOTPAIUITHHS
y ©Oiochepy 3HAYHHX KITBKOCTEH XIMIYHHX pPEYOBHH,
HepeBaXkHa OIIBINICTh 3 AKUX aKyMYJIO€THCS B IPYHTaX,
KOTp1 € MPUPOJAHUMH HAKOMUYyBayaMHU IOJIOTAHTIB Ta
OCHOBHHM JIXKEPEJIOM 3a0py/JAHEHHS IHIIMX KOMIIOHEHTIB
HaBKOJIMIIHBOTO CEpPEeOBHINA, BKJIIOYAOYM ¢ BHIII
pocnunu [2 - 4, 8 - 11]. Ha choromHi cepea YMCICHHUX
3a0pyIHIOBAYiB TPIOPUTCTHE 3HAYCHHS MAIOTh BaXKi
METalli Ta iX CHOJYKH, IO XapaKTepPU3yIOThCs 3HAUYHOIO
CTaOUIBHICTIO, BHCOKOIO TOKCHYHICTIO, BHUPaKEHUMHU
KyMYJSITHBHAMH  BJIaCTUBOCTSAMH  Ta  HETaTHBHO
BIUTMBAIOTH Ha EKOJIOTiYHUI cTaH Oiocdepu i 3m0poB’s
Hacenenns [3 - 7, 11].

[IpuponHuii TpyHTOBHI HOKPHB B arpocemiTeo-
HUX JIaHAmaTax 3HULIYETHCS a00 MiIaeThCsl 3HAYHUM
3MiHaM, I[EPETBOPIOIOYUCH Ha YpOaHO3eMH - CKIIAJHI
NPHUPOIHO-aHTPOIIOTEHH] YTBOPEHHS, SKi BiJIPI3HIIOTHCS
BiJl BJAacHE MNPHUPOJHUX IHTEHCUBHUM HaKONHYEHHIM
AHTPONIOTEHHUX BIJKJaJeHb OCOOJIMBOrO CKJIagy Ta
OymoBH, YacTKa SIKUX MOke cranoBuTH 25 - 50 % [3, 9,
10]. Y MichKHX TpyHTaX BHACHIIOK TEXHOTCHHO-
AQHTPOTIOTEHHOT'0 TIPECUHTY (OPMYIOTHCS TEXHOTEHHI
apeanu 3a0pynHEHHs CKianHoi OyZoBM 1 IPOCTOPOBOI
Jokamizamii, AKi  OXOIUTIOIOTH  Pi3HI  HPHUPOTHO-
(yHKIIOHATPHI 30HH ypOOEGKOCHCTEM 1 YTBOPIOIOTH
KOHTpPACTHI aHOMaJIil eneMeHTiB [3, 6 - 10].

[pyHTOBHUI MOKPWB K OAMH i3 HaHGimBII KOH-
CEepBAaTUBHUX KOMIIOHEHTIB JaHIMA(PTY € ITOCTOBIpHHUM
IHAMKATOPOM  3arajlbHOTO0  EKOJIOTIYHOTO  CTaHy
TEepUTOpPii, TOMy BH3HAYEHHA CTaHy Ta BIIACTHBOCTEH
foro € Hapasi HOCHTh akTyanbHO mpobiemoro [1 - 11].
BuBueHHs X ¢GopM 3HAXOKEHHA 1 Mirpamii XiMiqHUX
CJIEMCHTIB B MeEXaX CeNITCOHHX TEepHUTOpiil nae
MOJKJIMBICTh OLIHUTH SK CTYIIHb iX 3a0pyIJHEHHs, TaK i
MOJKJIMBICTh HAJXO/DKEHHS TOJIOTAHTIB B OpraHi3M
moauHU. BpaxoByrouum Te, IO MOHITOPHMHI OBOYEBOI
NpOAYKIii, 3HAaYHAa 4YacTHHA SKOI BHUPOIIYETHCS Ha
npucaguOHUX NUISHKAaX, OO0 HEPIIKO € IOCUTh 3a0py-
JHEHMMHM Ta pO3TallOBaHi MOOJHM3y aBTOMOOITBHUX
NUISIXiB, MPAKTUYHO BiACYTHIH, MOCTa€ HEOOXIMHICTH Y
BCTaHOBJICHHI OCOOJIMBOCTEH HAKONMMYECHHS ITOJIIOTAHTIB
B KapTOILIi Ta OBOYaX.

AHaJi3 ocTaHHIX H0CTiAXKeHDb i myOaikamiii.
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JlocmikeHHS BIUIMBY Ba)XXKKHX METAJiB Ha IPYHTOBHH
MOKPHUB Ta (iTOIEHO3M HAOYJIO IHTEHCHBHOTO PO3BUTKY
3 CepelMHU MHUHYJIOTO CTONITTA. Hapa3i HakonmudeHuit
3HaYHUN O0OCAT MaTepially II0J0 3aKOHOMIpPHOCTEH
pO3MOAiNly TOKCHYHHUX  €JIIEMEHTIB Yy IpyHTax i
¢iToueHo3ax Ha TepuTOopii ypOomanmmadTiB. OnHak,
nepeBa)kHa OUIBIIICTh JIOCIHIIPKEHb CTOCYETHCS OLIHKH
piBHS 3a0pynHeHHs ypOaHO3eMiB y Meramoiicax Ta
MICTax 13 BHCOKMM CTyNEHEM KOHICHTpauii NpoMu-
cioBoro BuUpoOHHUNTBA [8 - 10]. JochimKkeHp Mo OIiHII
€KOJIOTIYHOTO CTaHy ypOaHO3EeMiB MICT, pO3TalIOBaHUX
B arpapHMx perioHax VYkpainum, 3okpema B JKu-
TOMHUPCHKill 007aCTi, IPOBOAMIOCH HETOCTATHBO.

Mera gocJaimkenb. MeTOO TOCTIIXKEHD € OIlIHKA
piBHs 3a0pynHenHs Baxkumu Mmertamamu (Cu, Zn, Pb,
Cd) ypGaHo3eMiB i POCIAMH B MeXaX arpocemTeGHHX
nanamadTiB MiBAeHHO-3aXinHOI YacTuHU M. JKutomwup.
Jlis  JOoCSTHEHHsT MOCTaBJIEHOT METH Iependaydanoch
BUPIMIUTH TakKi 3aBHaHHsA: 1) 3aKJIacTH KOHTPOJIbHI
MaiilaHYMKu B MeXax IiBACHHO-3aXiJHOI YacCTHHU
MmicTa; 2) 34iHCHUTH BiAOIp IPYHTOBHX Ta POCIMHHHUX
3pa3kiB; 3) MOCHIIWTH arpoxiMmivuHi i ¢Qi3uKo-XiMigHi
MOKA3HUKHU ypOaHO3eMiB; 4) BU3HAYUTH BMICT OJIU3BKUX
IO BAJOBHX Ta MITHO(IKCOBaHUX (POPM BaKKUX METATIB
y IPYHTOBOMY TOKpHBIi; 5) OI[IHUTH E€KOJIOTIYHHHA CTaH
arpoceniteOHUX JTaHAMAPTIB HA OCHOBI PO3paxOBaHUX
Koe(imieHTiB  KOHIEHTpamii, iHAEKCY HACHYEHOCTI
IPYHTY e€lleMeHTaMH Ta CyMapHOro  IOKa3HHKa
3a0pyHEHHS; 6) OLIHUTH piBeHb 3a0pYIHEHHS KapTOILIi
1 OBOUIB.

Buxigumii martepian, MeroaMka Ta YMOBHM
NMpoBeIeHHs A0ciKeHb. OOCTEKEHHS arpoceTiTeOHnX
nanamadtis M. Xuromup nposoauinock npotsirom 2008
- 2014 pp. [MocmimkyBaBcsi TIPYHTOBHH TIOKpUB Ta
¢GiTolleHO3W B MeXaxX IHAMBIAYadbHOI SKHTIOBOL
3a0yIOBH MiBIIEHHO-3aX1JHOT YacTUHU M. JKuTOoMup, 110
MEXy€e 13 NPUMICBKOIO peKpeamiiiHOol0 30HOM0. Jloc-
JMJDKEHHS B MeXaX arpoceniteOHuX naHamadTiB BH-
KOHyBaJIHCh 3rigHO 3 MeToamkoro C.A. bamoka (2004)
[1]. Binbip 3paskiB rpyHTY BHKOHYBaJH BiAMOBiIHO 10
sumor JICTV ISO 10381-5 (ISO 10381-5:2005, IDT).
Binbip 3paskiB pocauH B MexaxX NPOOHUX IUIOMIAIOK
3MIMCHIOBAIHM PIBHOMIPHO 3 yCi€i TiJSHKH y ABOX Jiaro-
HaJIbHUX HaNpsIMKax, PH bOMY Opayu TUIBKH TOBap-
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Hi TUTOJW, KOPEHEIUIOAW Ta KadaHH, 3I0poBi i 0e3 me-
¢dekriB [5]. B Mexax mikpopaiioHy Oyno 3akiageHO 6
KOHTPOJIbHUX MalJIaHYMKiB, BiiOpaHo 42 IpyHTOBHX Ta
238 pOCIMHHUX 3pa3KiB.

BwMicT y IpyHTI a30TY JIy)KHOT1APOJIi30BaHOTO BH-
3nayanu 3a Kopuoinsmom (IFOCT 26211-84); pyxomi
dbopmu dochopy i OOMIHHOTO Kamiro - 3a METOJIOM
Kipcanosa B mogudikanii HHIIT A (ACTY 4405:2005);
BMicT rymycy - srigHo 3 HACTY 4286:2004; pHycr -
srigao 3 'OCTom 26483-85. BmicT OJMM3BKHUX OO BaJIO-
BUX (OpM BaXKKUX METaJliB BU3HAYAIN KOHIEHTPOBA-
Hoto HNOg, minmHodikcoBanux - 1H HNO;. BwmicTt Bax-
KHX MeTalliB y (iTomaci pociuH BH3HA4Yald B iX 30JIb-
HUX PO3YHMHAX METOJOM aTOMHO-aOCpOIIiHOT CIEeKT-
poMertpii, NONepeaHbO IMIAJABIIN POCIMHHI 3pa3Ku
CYXOMY O030JeHHIO mpH Temmeparypi 500 - 550 °C y
MydenbHiil medi g0 61101 301M, 3 HACTYNHHM OJep-
KaHHIM 3016HOTO po3unny (HNO;3 1 : 2).

Jns omiHkHM cTymneHs HeOe3IEeYHOCTI elleMeHTa-
3a0pyaHIOBadYa BHKOPHUCTOBYBANW KOE(DIIiEHT KOHIIEe-
HTpalii (KOHTPACTHOCTi, AHOMAJIBHOCTI, PO3CIFOBAaHH:)

- CHIBBIAHOIIEHHS MK KOHIEHTPAIL€IO IOJIIOTAHTA Ta
fioro ¢onoBum Bmicrom (I'OCT 17.4.3.06-86). Inaexc
HACHYCHOCTI IpyHTYy enemeHToM (amm) (l.;) BU3HA"amn
3TiTHO 3 METOIWKOI, BHKIAJeHOI B poborti HO.M.
HOmutpyka (2003) [3], cymapHuUil mOKa3HHK 3a0pyn-
Henns (Z;) - 3a metoaukoro C.A. Bamoka (2004) [1].
PesyabTaTn gociigxeHb. OIIHIOIOYH €KOJOTi-
YHUH cTaH ypOaHO3eMiB, Ba)XJIIMBO oOnepXaTH iH)Op-
Mallito mpo ix arpoximiuHi Ta (i3MKO-XiMiuHi BJIIACTHBO-
CTi, SIKI MiJ] BIUIMBOM 3a0pyJIHIOBA4iB MOXXYTh CYTTEBO
3MIHIOBAaTUCS, 110, B CBOIO 4epry, 0e3rnocepenHbo
BIUIMHE Ha SIKICTh POCIMHHHUIBKOI mpoaykuii (tabma. 1).
VYpbaHo3zemMu MiBAEHHO-3aXigHOT YacTUHH M. JKHTOMHpP
(mikpopaiion «KopOyTiBka») € 1o0pe OKyIbTypeHUMHU B
mpomeci BeNeHHsS IHOWUBIAyadbHOTO CaAiBHUITBA 1
TOPOJIHUIITBA Ta MAIOTh CIPHUATINBI arpoXiMidHi BIac-
THBOCTI ISl BHUPOIIYBaHHS OBOYIB 1 KapTOIUIi: BMICT
rymyey - 1,8 - 3,6 %, pH rpyHTroBoro po3unny - 6,5 -
7,0, azory n;ykHOTigpomizoBaHHOro - 148 - 739 mr/kr
IpyHTY, pyxoMmoro docdopy - 52-102 mr/kr, 0OMiHHOTO

kamio - 701 - 1000 mMr/kr rpyHTY.
Tabmums 1

ArpoximiuHi i ¢izuko-xiMiuyHi MokazHUKH ypOaHo3eMiB arpoceqaireOHux JgaHAmwadTiB NiBAEHHO-
3axigHol yacTuHH M. JKuTOMMP, TiNAHKY iHANBIAYaTbHOI XKUTJI0BOI 320y/10BH,
2008-2014 pp., map 0-20 cm

ATrpoxiMiuHI MOKa3HUKHU
Micue Bin6opy 3pa3KiB Ta iX KIJIBKICTh rymye, % pH., N | Mr/Kfer5 | KO
PYHTY
IIpos. I'yiiBuachbkuii, N=10 2,70-3,56 6,9-7,0 407-739 55-91 737-1000
[Tpos. O3nopoBunid, N=10 1,82-2,90 6,5-6,6 232-481 60-102 756-980
[pos. opymnu, N=10 1,91-2,73 6,9-7,0 159-377 52-84 721-941
IIpos. ITionepcbkux Tabopis, N=12 1,80-2,90 6,9-7,0 148-409 57-80 701-936

Cepen ONM3BKHMX OO0 BaJIOBHX (OPM BaXKHX
METalliB MEepPEeBUIIECHHS JOIYCTHMOTO pPiBHS BMICTY Y

Topii JKutomupcbkoi 005acTi, € HE3HAYHWUM, a HaMHU
nmociimkysasces nume 0-20 cMm map ypOoaHo3eMiB, MOKHA

IpyHTi B 1,2 pa3u 3adikcoBaHe JUIIe IS CBUHIIO (TalJl.  CTBEp/KYBATH, IO BHCOKHH BAJOBUH BMICT IHX
2). Ockinbku BajmoBui BMicT PD B OCHOBHHX  €JleMEHTIB y HHUX CIPUYMHEHHH aAHTPONOrEHHUM
I'PYHTOYTBOPIOIOUHUX MOPOJIaX, MOUIMPEHUX HA TEPH- YHHHUKOM.
Tabmumus 2
BmicT 6.1M3bKHX 10 BAJ10BUX (POPM BAKKMX MeTaJliB B ypOaHo3eMax arpoceiireOHuxX Janamadris
Mikpopaiiony «Kop0OyriBka» m. 2Kutomup, 2008-2014 pp.
OOcTexeHa 1Iomna, ra IHTepBan BMicTy eneMeHTa-3a0pyaHIOBaYa, MI/KT
Cu
6,50-8,50 8,50-10,50 10,50-12,50 12,50-14,50 14,50-16,50
*35,71 14,29 17,86 10,71 21,43
4,54 181 2,67 1,36 2,72
Zn
40,0-55,0 55,0-70,0 70,0-85,0 85,0-100,0 100,0-115,0
35,71 10,71 3,57 42,86 7,14
127 4.54 1.36 0.45 5.44 091
' Pb
10,0-13,50 13,50-17,0 17,0-20,50 20,50-24,0 24,0-27,50
28,57 35,71 14,29 10,71 10,71
3,63 4,54 1,81 1,36 1,36
Cd
0,35-0,39 0,39-0,43 0,43-0,47 0,47-0,51 0,51-0,55
17,86 21,43 32,14 17,86 10,71
2,27 2,72 4,08 2,27 1,36

*yucenvruk - % 3paskis, AKi 3HAXO0AMBCA Y 6KA3AHOMY IHMEPSANL; 3SHAMEHHUK - NAOWA, HA SAKil 3HAXOO0AMbC NOPAX0BAHT 3DA3KU

BcranoBneHo, 0 OCHOBHHUMH 3a0pyAHIOBadYaMH JOCHIDKYBAHUX ypOaHO3eMiB € Milb, IIMHK Ta CBUHEIb, TOMi SK
MePEBUIICHAS HOPMATHBIB BMICTY KaaMito y IpyHTI Oyyio He3HauyHuM (Tab. 3)

BicHUK CyMCLKOMo HaLioOHANLHOrO arpapHoro yHiBepocureTy
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Tabmuus 3

Bwmict minHodikcoBannx ¢popM BaiKKHX MeTaIiB B ypOaHo3eMax arpoceiTe0HuX Janamadris
Mikpopaiiony «KopOyriBka» M. ZKutomup, 2008-2014 pp.

OO0cTexXena ioma. ra | IurepBan |BMicTy eneMenTa-3a6pvaHOBaYa. MI/Kr |
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
Zn
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
12.7 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 17,86 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

* yucenvHux - % 3pasKis, AKi 3HAXOOAMbCA Y 6KA3AHOMY IHMepeani; 3HAMEHHUK - NI0Wd, HA AKIl 3HAX00AMbCA NOPAX0BAHT 3pA3KU
mpoB. [liorepcrkux TabopiB , 50 % oOCTEKEHHUX IIOIN
ypOaHO3eMiB sSKOTO MicTuma 23

B arpocenite6HUX
3axigHo1 yacTUHH M. JKutomup QikcyBaBcsl MiJIBUIICHUN

nanamadrax

MiBJAECHHO-

- 25 MI/Kr 1bOTO

B CEpeAHBOMY Yy 5,5 pasi BMICT MilHO(pIKCOBaHOI Mii
(Tabn. 3). 3a0pyAHEHHS IPYHTOBOTO MOKPUBY MIJ0, Ha
HAII TOTJISII, MOXE OYTH CIPUYMHECHE SIK TEXHOTCHHUMU
YUHHUKAMHU, TaK 1 JONATKOBHM INPUBHECCHHSM I[HOTO
eJeMeHTa 3 JOoOpWBaMH 1 TECTHLHIAaMH BHACIIIOK
HEKOHTPOJIHOBAHOTO iX 3aCTOCYBaHHS HACEJICHHAM IIPHU
BeJICHHI 1HIWBIAyaJhbHOTO TOPOIHHUIITBA 1 CaAiBHUIITBA B
Mexax arpoceniTeOHmx JanamadTie [4, 6]. B
ypOOTpyHTaxX naHO{ YacCTHHU MiCTa CIIOCTepirajiocs u
MEePEeBUUICHHS KIIBKOCTI MilfHO(iKCOBaHUX (OPM IIMHKY
Bin 57,2 no 247,7 pasiB mopiBHSHO 3 Horo (OHOBUM
BMicTOM, a 43 % OOCTe)EHUX MO XapaKTEPU3YIOThCS

BHCOKMM Horo Bwmictom - 75 - 115 wmr/kr rpyHry.
[IpioputeTHUM 3a0pyIHIOBaUEM JIOCJIIIKYBaHUX
ypOaHO3eMiB  BHUCTYIaB  CBHHENb, KOHICHTpAIis

MIIHO(IKCOBaHHX (GOpPM SKOTO B IPYHTaX y Mexax
MiBJICHHO-3aX1AHOT yacTUHU M. JKutomup pocsrama 2,6 -
25 wmr/kr rpyHry (tabm. 3). HaitGimpm 3a0pynHeHHMH
UM  eJeMeHTOM Oynu  ypOaHO3eMH 1O  MpOB.
I'yitBuncbkuid, ne 33 % o0OCTEeXeHHX IUIOIl IPYHTIB
MicTuiau Oinbine 16 MI/Kr CBUHIIO, T

eneMeHTa. BwmicT MinmHO(ikcoBaHHX (GoOpM KaaMiio B
yCiX BHUIIaJKax BUSIBHBCS HailMEHIIMM 1 3HAXOIMBCS Ha
piBHi 0,07 - 0,50 Mr/Kkr IpyHTY.

OIiHUTH CTPOKATICTh Ta KOHTPACTHICTh OYIOBH
ATMOTEXHOTEHHHMX OpEOJIB PO3CIIOBaHHS MPOIYKTIB
TEXHOTeHe3y Ha O0O0CTeXyBaHiil TepuTopii MOXKHa 3a
BEJIMYMHOIO KoedilieHTa Bapiauii, SKUH € SKICHUM
KPUTEPIEM OIIHKH CTyIEeHS 3a0pyaHEHHS ypOaHO3eMiB.
Uum Oimpmuit  koedimieHT Bapialii, THM KOHTpac-
THIIIOI0 € OyZ0Ba aTMOTEXHOTEHHUX OPEOJNIB PO3CIFO-
BaHHS, OCKUIbKH €JEMEHT - TIIOJIIOTAaHT Mae OiIbII
BHCOKHI CTYITiHb BapilOBaHHS B MPOCTOpi, HiX IEI0-
reHHui enemeHT [7]. Cepen OMU3BKUX IO BAIOBHUX (HOpM
BaXXKUX METaJIiB HaWOIIbII CUIBHO Bapitoe BMicT CU Ta
Zn - 32 Ta 33 % BignoBiaHO, cepea MIHOGIKCOBAHUX
¢dopm - BmicT Zn Ta Pb - 47 Ta 58 % BignosiaHO.

Hamu Oynu pospaxoBaHi koe(illiEHTH KOHIIEH-
Tpamii Baxkkux wmertamiB (Cu, Zn, Pb, Cd), sxi mamm
3MOTY OIIIHUTH piBeHb 3a0pyIHEHHS JOCIHIKyBaHHX
ypOaHo3eMiB arpoceniTeOHuX anamadris (tadmi. 4).

Tabmuns 4
KoedinienTn koHeHTpanii Ba;KKUX MeTaJiB B ypOaHo3eMax arpocesitedHux Janamadris
niBJeHHO-3axiqHol yacTuHU M. Kutomup, 2008-2014 pp.
Micrie ciocTepeXeHHs Ta KiTbKiCTh KoedinienT xonnenTpamii. Kp
BiliOPaHMX 3DA3KIB Cu Zn Pb Cd
. . 9,11 215,08 37,70 1,32
PO T YHBHHERIHH, 6.76 - 10.10 201.25 - 230.75 34.15 - 40.66 1.15-1.60
N 3,38 71,84 20,53 1,04
1pos. O3zoporil, 1 3.15-3.61 57.25 - 86.25 19.46 - 22.15 0.95 - 1.20
2,79 78,92 7,08 2,27
npos. Hiopym, 2.67-2.92 71.0 - 87.0 6.34-8.41 2.0-2.50
npoB. [lionepcorkux Tabopis, =12 6.84 209.44 26,13 121
’ 5.45-8.,16 179,75 - 247,75 49,51 - 60,98 0.95-1.45
FyucerbHUK - CepeOHE 3HaAUeHHs NOKA3HUKA, 3HAMEHHUK - MeCI KOMUBAHHS
Koedimient konmeHTparii Mimi B ypbaHo3eMax Ha Ta  TIPOB. [TioHepcbkux  TabopiB. Koedimient

TepuTopii Mikpopaiiony «KopOyTiBka» 3HaxXoAuBCS B
3adikcoBaHi Ui I'pyHTIB Y paiioHi npoB. I'yiiBUHCHKHUI
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KOHIIeHTpauii MinHO(iKCOBaHUX (OPM LIMHKY BapiloBaB y
mexax Big 2,7 mo 10,1. Haieumi #oro 3maueHHs Oyaum Mexax Bim 57,2 (mpoB. Osmoposuwmit) mo 230,7 - 247,7
(npoBynkwu ['yiiBuHchkuit Ta [lionepcbkux Tabopis).
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KoedimieHT KoHIEHTpamii CBHHIIO JJIsI JOCIIIKEHUX
yp6aHO3eMiB KOJHMBaBCS B Mexax 6,3 - 61, mocsraroun
CBOIX MaKCHMaJbHUX 3HAau€Hb I TIPYHTIB IO IIPOB.
[Tionepcokux TabopiB. KoedinieHTr koHIEHTparii
KaaMio KoyimBaBcs B Mexax Bim 1,0 (mpoB. O3m0poB-
guit) 1o 2,5 (mpos. Lropynn), mo Bkaszye Ha Te, OI0 Hel

€JIEMEHT HE € OCHOBHUM 3a0pyaHIOBadueM ypOaHO3eMiB
Ha TepuTopii M. Kutomup.

OmuiHnuTH 3arajlbHUIl €KOJIOTIYHUIl cTaH arpocelti-
TeOHMX JNaHAmWapTIiB MOXKHA 3a JOIOMOTOIO IHJIEKCY
Hacu4YeHOCTi BaKkuMu Metanamu 0 - 20 cM mapy IpyH-
Ty Ta CyMapHOTO ITOKa3HUKa 3a0pynHeHHs (Tabt. 5).

Tabnuus 5

CymapHuUii NOKa3HHUK 3a0pyIHEeHHS Ta iHJAeKCH HACUYEHOCTi BaKKHMMHU MeTajJlaMHi yp6aHo3eMiB arpocexiTedHHX

ganamagtis M. ZKuromup

Micue criocTepekeHHs Innexc HacudeHocTi TpyHTY, Ipcuppcdzn | CyMapHHMIA moka3HUK 3a0pyaHeHHs, ZC

. Lo 4,03 260,20

npos. ['yiiBuncekuit, N=10 395-410 24034 - 280 11
- 3,14 93,79

npoB. O3gopoBunii, =10 30-326 7781 - 110.21
npos. [ropymu, n=10 3,09 88,06

poB. TRiopyTiH, 3,01-3,17 79,01 - 97,83

npoB. [Tionepcekux Tabopis, =12 3 9%?—1 29 232 gg—o_‘%s 33

*yucerbHUK - C@pet)HC 3HAYEeHHs NOKA3HUKA, 3HAMEHHUK - MeMCi KONUBAHHS NOKA3HUKA.

3HaueHHs 1HOEKCIB HacH4YeHOoCTI exemenTtaMu 0 -
20 cM mapy rpyHry Ha piBHi 3,0 - 4,2 cBiguath mpo
nepeBaXkaHHs MPOLECIB aKyMynsmii ITONIOTaHTIB B
ypbaHo3eMax.

3riHO 3 OpIEHTOBHOIO OI[IHOYHOIO IIKAJIOKW He-
Oe3nexku 3a0pyJHEHHs IPYHTIB, 3a CyMapHHM I[OKa3-
HUKOM 3a0pymHeHHA ZC ypOaHO3eMH arpoceiiTeOHHX
nagamadTiB Mikpopaitony «KopOyTiBka» BiIHOCSTBCS
JI0 KaTeropii Hax3BUUYalHO HEOE3NEeUYHOTO 3a0pyAHEHHS,
1 € HeUpUIaTHUMH IS BEACHHS IHIWBIOyallbHOTO
TOPOJHHUITBA. BHKIIIOYEHHS CKJIAMM JIMIIE MPOBYIKH
OszmopoBumii Ta L{jopymu, IpyHTH SAKUX BITHOCSTHCS IO
kareropii HeOe3meyHoro 3abpynHeHHs. Haioinpi
KpUTHYHA CHUTyalis 13 3a0pyIHEHHSIM IPYHTIB Maia
Mmicie B Mexax npoBylikiB ['yiiBuncekuit (Z€ = 260,2) i
[Mionepcrkux Tabopis (Z¢ = 270,6).

3a IHTEHCHUBHICTIO 3a0pyIHEHHS IPYHTOBOTO
MOKPHUBY arpoceniTeOHux maaHmamadTiB JTOCITIIHKYBaHI
BaXXKi METaJIM YTBOPIOIOTh TaKUH cragarouuii pst: Zn >
Pb > Cu > Cd.

ITeBHi ocobmuBOCTI Mano # 3a0pyqHEHHS BaX-
KHMH METajlaMH OBOYEBUX KYJbTYp, BHPOLIYBAHHX Ha
3eMENIbHUX JIISHKaX B MeXax MiBIEHHO-3axXiJgHOoI
gyactuan M. JKutomup (tabm. 6). He 3Baxkarounm Ha
MiJIBUIICHUH BMICT Ba)XKUX METaliB y TIPyHTaX arpo-
cemiTeOHUX JaHAMA(TIB, POCIMHHHUIBKA NPOMYKIIis,
BHpOIIEHa y iX MeXax, He 3aBXAu Oyna 3a0pyIHEHOIO.
3a0pyaHEeHHS TOPOAWHU MIJMI0 MaJo MicIlle JHIe Yy
MOOJMHOKHUX BHUMaaKax: BMICT Mimi y 14,3 % Oypska

BicHMK CYMCEKOrO HAUTOHANEHOrO arpapHoro yHiBepcuTeTy

crosoBoro cranosus 1,6 - 2,0 I'IK, y 25 % nerpymku
muctkoBoi 1,8 T'IK ta 9,1 % xaprommi 1,5 T'AK.
3a0pynHEHHs OBOYIB 1 KapTOIUIi CBUHIEM, KaaMmieMm i
IUHKOM (iKCyBaloch MOCTiIHHO. MaKCHUMyM LHMHKY
HaKOMHUYYyBadu KykKypyasza mykposa (1,9 - 6,9 TJK),
netpymka nuctkosa (1,4 - 5,4 T'IK), Oypsak ctonoBuid
1,3 4,6 TJK). IlizBumieHi KiNbKOCTI CBHUHIIO
KOHIICHTpYBaJIM MOpPKBa cTonoBa (4,6 6,7 T'IK),
netpymka juctkosa (1,4 - 3,6 I'/IK) 1 kaprorus (1,2 -
4,1 TOK).

Crnix 3a3Ha4MTH, IO POCIMHHHUIBKA MPOIYKIs,
BUpPOIlyBaHa Ha 3€MEJBHUX [IUITHKaX B MeXaX Mik-
popationy «KopOyTiBka» BUSBHIAcSd HAIMIpHO 3a-
Opyanenoro kaamiem. Bim 87,5 % mocmimkeHoi mpo-
IyKIii BMIilyBajga MiJBUIICHI Ta BHCOKI KOHIICHTpAIIil
KaaMmito, ki komuBanucs Bix 2,3 mo 16,3 T'JIK 3amexHO
BiJl BUIy KyJbTypu. [IpH4MHOIO TOTO, 110 32 HU3BKOTO
BMICTy y IPYHTI MinHOo(dikcoBaHUX (GOpM Mae Micue
HAsSBHICTh IIABUINCHUX KOHIEHTpAIiil KagMmilo Y
pociMHax, Ha Haml MO, € Te, WO LeH eleMeHT
BOJIOJII€ BUCOKOKO MOOITBHICTIO: BiH PyXOMUH Yy TPYHTI,
JIETKO TIOTJIMHAETHCS POCIMHAMHU Ta NMPOHHMKA€E y BCI X
OpraHu 4yepe3 XiMiUHy CHOPiTHEHICTH i3 ZN, depe3 o
POCIMHHUI OpraHisaM, BOYEBHJb, HE pO3pi3HIE I
CJIEMEHTH, Ha LI0 BKa3ylTh TAKOX 1 aBTopH pobit [11].
OcCKiJbKH KaaMili pyXaeTbcsl pa3oM i3 IMHKOM, TO 3a
TakuX OOCTaBHH 3a0pyAHEHHS UM €JIEMEHTOM OpraHiB
3amacaHHsd ~ ACUMUISAHTIB y  OinbmIOCTI  CiJBbCh-
KOTOCIIOAAPChKUX KYJIBTYp CTa€ Maiike HEMUHYYUM.
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Tabnuus 6

BmicT BaxKHX MeTaJliB B 0BOYEeBHX KYJbTYPaX, BUPOILIEHUX HA TepUTOPil arpoceniredHnx
Janamadris mikpopaiiony «Kopoyriska» M. ZKutomup, 2008-2014 pp.

Kynsrypa Enemen- [HTepBan BMIiCTY eneMeHTa, MI/KT % 3pasiis 3
YARTYP 3a0pyIHIOBAY p y ? nepesuieHHsM ['JIK
cu 050-1.50 | 1,50-2.50 250-350 | 350-450 | 4.50-5.50 ]
*58 27 9 3 3
Mopiea - 0'1265'0 5,021120,0 1O'Oé15’0 15,0520,0 zo,oézs,o "
eromona Pb 0,25-1,0 1,0-1.75 1,75-250 | 2,50-3,25 3.25-4,0 23
(n=45) 70 15 9 - 6
0,03-0,09 | 0,09-0.15 015-021 | 021-027 | 0,27-0,33
Cd 58 30 - 9 3 100
1.0-3.0 3.0-5.0 5.0-7.0 7.0-9.0 9.0-11.0
cu 63 23 5 6 3 14
1.0-10.0 10,0-20.0 20.0-300 | 30.0-40.0 | 40.0-50.0
n = 14) Pb 0.10-0.35 | 0.35-0.60 0.60-085 | 085-1.10 | 1.10-1.35 20
43 28 23 3 3
cd 0,05-0,15 | 0,15-0.25 025-035 | 035-045 | 0.45-0,55 100
74 14 6 3 3
cu 1,0-2,50 2,50-4,0 4,0-5,50 5.50-7.0 7,0-8,50 0
73 - 18 - 9
- 5,0-8,50 850-120 | 12,0-1550 | 1550-19.0 | 19,0-22,50 18
Kaprormst 64 18 9 - 9
(n=34) Pb 055-0.90 | 0.90-1.25 125-160 | 1.60-1.95 | 1.95-2.30 100
27 37 18 9 9
cd o,osé-f,oe 0.06-0.09 009-012 | 012-0.15 0,1550,18 100
cu 0.10-060 | 0.60-1.10 110-1.60 | 1.60-2.10 | 2.10-2.60 ]
15 31 8 31 15
Kanycra - 1,%-54,0 4,(1-97,0 7,0-}0,0 10,04-113,0 13,0é16.0 12
6‘210202?)3*1 Pb 0.10-025 | 025-040 | 040-0,55 | 055-0.70 | 0,70-0,85 35
8 42 23 19 8
cd 0,03-012 | 012-021 021-030 | 0,30-0.39 | 0,39-0.48 100
65 19 8 4 4
cu 0.60-120 | 1.20-1.80 1,80-2.40 2.40-3.0 3.0-3.60 ]
56 11 11 11 11
LnGyas 7 7,0%0,0 10,(;—213 0 13,0-16.0 16.01-119 0 19,(1—122 0 4
‘;;“Zach)a Pb 020-035 | 035050 | 050-0.65 | 0,65-0.80 | 0.80-0.95 4
11 45 33 - 11
cd 0,03-0,08 | 0,08-0,13 013018 | 0.18-023 | 0,23-0.28 100
45 22 11 - 22
cu 0.1-1,0 1,0-2,0 2,0-3,0 3.0-4,0 4050 ]
25 38 25 - 12
. 7 1.0-3.0 3.0-5.0 5.0-7.0 7.0-9.0 9.0-11,0 ]
Oripku 25 38 13 12 12
(n = 20) Pb 0.30-045 | 0.45-0.60 060-075 | 075-090 | 0.90-1.05 ’s
50 25 13 - 12
cd 0.01-003 | 0.03-0.06 0,06-009 | 009-012 | 012-0.15 87
13 50 12 12 13
cu 1,50-3.0 3,0-450 450-6.0 6.0-7.50 7,50-10,0 25
25 50 - - 25
Merpymrka 7 10,%-020,0 20,01-230,0 30,02-30,0 40,0-50,0 50,(;—;30,0 100
“(”C:‘;Za Pb 050-0,80 | 080-1,10 | 1,10-1,40 | 1,40-1,70 | 1,70-2,0 100
" 25 38 12 12 13
cd 0.06-0.15 | 0.5-0.24 024-033 | 033-042 | 0.42-0.49 100
50 38 - - 12
cu 0.10-0.75 | 0.75-1.50 1,50-2.25 2.25-3.0 3.0-3.75 ]
43 14 29 - 14
Kyxypyasa 7 18,%-730,0 30.0-42.0 42,01-554,0 54,01-1?6,0 66,01-18,0 100
oyKpoBa - - n - -
P Ph 0,205 70,40 0.40-0,60 0.60-0.80 0.80-L0 1,04%;,20 3
0,05-0,09 | 0,09-0,13 013017 | 017-021 | 021025
cd 71 15 - - 14 100

* KinbKICMb 3pA3Kis, KL 3HAX00AMbCA Y 6KA3AHOMY inmepaaii, %,
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BucnoBku: 1) ypOaHO3eMu MiBICHHO-3aXiTHOT
yacTuHU M. JKutomup € 100pe OKyJIbTypEeHUMH Ta
MalOTh CHPUSATIMBI arpoxiMiuHi BIACTHBOCTI AJsi BH-
pOLIYBaHHS KapTOILIi Ta OBOYiB; 2) cepes OJNM3BKUX 10
BaJIOBUX (OPM BAXKKUX METANiB MEPEBHUINEHHS IOIyC-
THMOTO piBHS BMICTy Yy TpPYHTI, SIKE B CEpPEIHBOMY
cknmano 1,2 paswm, 3adikcoBaHe JHUIIE M CBUHITO; 3)
OCHOBHMMH 3a0pyIOHIOBaYaMH JOCHII)KYyBaHHX yp-
6ano3zeMiB € minHO(pikcoBaHi ¢popmu Mmini (Kp = 2,7 -
10,1), uuaky (Kp = 57,2 - 247,7) Ta cunmo (Kp = 6,3
- 61,0); 3) 3a cymMapHHM IOKa3HMKOM 3a0pyaHeHHs ZC
ypOaHO3eMHU arpocemiTeOHnX JaHAmadTiB MiBICHHO-
3axigHOT 4acTHHU M. JKUTOMHUD BiJHOCSATBHCS OO Karte-
ropii HeOGe3meyHoro (mpoByiku O3nopoBunii Ta Lropy-

M) Ta HAJA3BUYAWHO HEOE3MEYHOro 3a0pyAHCHHS 1 €
HETNPUAATHUMH Ul BEICHHS 1HIUBIAYyalbHOTO TOPOJI-
HUITBA. Haifbimpm KpUTHYHA CUTyamis i3 3a0pymoHEeH-
HSIM IPYHTIB CKJIalacs B Me)Kax MpOBYJKiB I'yHBHHCH-
kuit (Z¢ = 260,2) Ta [Mionepcekux TaGopis (Z¢ = 270,6);
4) BCAg pOCTMHHUIBKA TPOAYKIIs, BHPOIICHA Ha
3eMeNbHUX JIISTHKaX B Mexax Mikpopaiiony «Kop-
OyTiBKa», BUSBWIACS HaJAMIPHO 3a0pYAHEHOIO KaJMIi€M.
KpuTHYHMMH TIO BiIHOIICHHIO 1O HAKOMUYCHHS MIifi
CUIBCBKOTOCHOJAPCHKUMU  KYJIBTYpaMH B Mekax
JociKyBanoi yactuHu M. JKutomup € Oypsik croto-
BUH, METPYyIIKa, KapTOILIs; LIMHKY - OYpsSK CTOJIOBHH,
MEeTPYyIIKa JIUCTKOBA, KYKypyJA3a ILyKpOBa; CBHHIIO -
MOpKBa CTOJIOBa, METPYIIKA JINCTKOBA, KAPTOILIS.
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CU, ZN, PB H CD B AI'POCEJTHTEBEHBIXTTAHIIA® TAX IOT' O-3AITATHOH YACTH 2. KHTOMHP

JLA. I'epacumuyx

IIpugedenvt pesyrvmamul UCCIEO0BAHUL YPOBHSL COOEPIHCANHUSL MANCENLIX MEMALI08 8 YPOAHO3EMAX U 0BOUHOU

nPOOYKYUU, BbIPAUUBAEMOU HA MEPPUMOPUU ASPOCETUMEOHbIX AAHOWAPmMO8 1020-3anadnol yacmu 2. Kumomup.
Ycemanoeneno, umo ucciedyemvie yp6ano3zémvi  AGAAIOMCA  XOPOWO  OKVILMYPEHHLIMU 6 npoyecce 6e0eHus
UHOUBUOYAILHO2O CA00B00CMBA U 020POOHUYECMBA U UMEOm 0O1a2oNpuUsimHble aZpoXuMuyeckue ceotucmea OJis
svipawyusarus ogoujell u kapmouiku. OCHOGHbIMU 3a2pA3HUmMenamu ypoano3émoe asisiomesa meds (Kp = 2,7- 10,1), yunk
(Kp = 57,2 - 247,7) u ceuney (Kp = 6,3 - 61,0), a pacmenuesooueckoii npodykyuu - kaomuu u ceuney. Coznacno
CYMMApHOMY — nokazameno 3azpasmenusi ZC YpOAHO3EMbl OMHOCAMCA K  KAMe2opuu ONACHO20  (nepeyiKu
O300posumensubiil u L{iopynst) u upessuiualino onachozo 3azpsasnenus (nepeynxu I'yviieunckui u [Tuonepckux Jlazepeii) u
SABISIIOMCSL HENPUSOOHBIMU OJis1 6€0CeHUSL UHOUBUOYATLHO20 020POOHUYECEA.

Kurouesvie cnosa: ypbanozémei. msasxicénvie Memannvl, CUTLHOPUKCUPOBAHHbIE DOopMbl, KOIPDuyuenm
KOHYeHmpayuu, CyMMapHulii NOKa3amensb 3a2psA3HeHUs, 080WU, KapMOWIKA.
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CU, ZN, PB AND CD IN THE AGROPOPULATED LANDSCAPES
IN THE SOUTH-WEST PART OF ZHYTOMYR

L. Gerasymchuk

The article deals with the results of studies of heavy metals levels in urbanozems (urban soils) and vegetables
grown in the agropopulated landscapes in the south-west part of Zhytomyr. It has been found that the studied
urbanozems are well-cultivated in the process of individual gardening and vegetable cultivation and have favorable
agrochemical properties for growing potatoes and other vegetables. The main pollutants of the urbanozems are
copper (Kr = 2,7 - 10,1), zinc (Kr = 57,2 - 247,7) and lead (Kr = 6,3 - 61,0), whereas in crop production there are
cadmium and lead. According to the total pollutional index Zc the urbanozems are referred to the category of
dangerous (Ozdorovchyi and Tsyurupa Lanes) and extremely dangerous pollution (Guivynskyi and Pionerskykh
Taboriv Lanes) and are unsuitable for individual vegetable growing.

Key words: urbanozems, heavy metals, strongly fixed forms of heavy metals, concentration factor, total
pollutional index, vegetables, potatoe.
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