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OCOBJIMBOCTI ITPOCTOPOBOI'O PO3HOIIITY BAKKHUX
METAJIIB Y IPYHTAX M. THIIPO/BEPKUHCBKA

JlocmimKeHo BIUIMB TeoMOP(dOIIOTrYHIX 0CcOOMMBOCTEH TaHmmadTy Ha PO3MOAUT BAKKHUX METa-
JIiB, BUBYEHO 0COOIMBOCTI BHYTPILIHHOIPO(UILHOTO PO3IOJIUTY BAXKKUX METANIIB y IpyHTaX Micta J{Hin-
POJIBEPKUHCHKA.

HccnenoBano BiusiHue reoMopdoaornyeckux 0coOeHHOCTeH aHadra Ha pacupeiesieHue Ts-
KEJBIX METALIOB, U3y9eHbI OCOOCHHOCTH BHYTPUIPO(PHIEHOTO pacHpeeIeHNs] TSHKEIbIX METAIOB B
noyBax ropoja /Jnenpoazep:xuHcka.

The influence of geomorphological features of the landscape on the distribution of heavy
metals studied the characteristics of profile distribution of heavy metals in the soils of the city Dne-
prodzerzhinsk.

Beryn. Bucoke aHTpornioreHHe HaBaHTaKEHHS B MICTaX 31 3HAUYHOIO HIUTBHICTIO Ha-
CEJICHHS TOB'I3aHE 3 BEJIMKOIO KUTBKICTIO MPOMHUCIOBUX, KOMYHAJIBHO-TIOOYTOBUX Ii/II-
pUeEMCTB, aBTOTpaHcnopTy. [lOTy>KHI TEXHOr€HHI MOTOKH MOJIOTAHTIB 3a0pYAHIOIOTH
KOMITIOHEHTH YPOOEKOCHCTEM.

J1s1 po3poOKH 3aX0AIB 1100 MOJIMILIEHHS CTaHy MICBKOTO CEpeOBHILAa HEOOX1/I-
HO MAaTH JaHi PO BMICT 1 po3MOALT 3a0pyTHIOIOUHX PEYOBUH Y BCIX KOMIIOHEHTAaX MICh-
KHX €KOCHCTEM, 30KpemMa B IpyHTax. Lle 00yMOBI€eHO psIoM 0COOIMBOCTEN caMOro Ipy-
HTY, SIK CKJIQJIHO1 0araTOKOMIIOHEHTHOI CUCTEMH, SIKa BUKOHYE (PYHKIIIT 610re0XiMIYHOTO
0ap'epy [1]. AKTyaqTbHUM MUTAHHSM CbOTOJICHHS € 3HAYHE 3a0pyTHEHHSI MICHKHMX IPYHTIB
BaXKKHMH MeTajiamu (BM).

BepxHi ryMycoBaHi TOPU30HTH IPYHTIB € BaKJIMBUM J€TI0 HAKOIMYEHHS 3a0py/I-
HIOIOYMX peyoBUH. CaMe TYT CTBOPIOEThCS 010reoxXiMIuyHMA Oap'ep, Aid sIKOTO 3aCHOBAaHA
Ha ToMy, 1110 Pb, Zn, Cd, As, Cr, Cu, B, V, Mo 1 psij iHIIIUX €JIeMEHTIB YTBOPATH CJIa0KO-
PYXJIMBI CIIOJTYKU 3 OPraHigYHOIO PEYOBUHOIO [2].

VY pocaimkeHHsIX 0cOOIMBOCTEN PO3NOALTY BaXKKHUX METANIB y IPYHTaX, B TOMY
YHUCIl 1 MICBKHX, CIiJI OOOB’SI3KOBO BpPaxOBYBATH IXHE JaHAIIA(THE MOJIOKEHHS,
aJpkKe BIJJOMO, 1110 BOHO BILJIMBA€E HA PO3MOJIUT €JIEMEHTIB y IpyHTax[3].

MeTtoro 1anoi po6oTu OyJ10 BUBYEHHS BIUIMBY T'€OMOP(]OIOTTYHUX 0COOIUBOCTEM
Ja"amadTy Ha PO3MOJUT BAXKKHX METalIB, a TAKOXK OCOOIMBOCTEH X BHYTPIIHBOIPO(I-
JILHOTO PO3MOJILTY Y IPyHTaX MicTa J{HINpoa3epKUHCHKA.

O6’ext i Meroau. /[y BUBUEHHS OCOOJIMBOCTEH JaTEpaJIbHOTO PO3IMOALTY
BMicty BM y ¢yHkuionansHux ypoocucrteMax (IpOMHUCIOBUX, CEIIUTEOHUX, TPaHC-
MOPTHUX, PeKpealliiinuX) BigOupanucs 3MillaHi 3pasku IpyHTIB. I Binbip i 06podka
MIPOBOJMIIMCS 32 3aralbHONPUUHATOI0 MeToaukoo [4]. IIpobu BinOupanucs 3 rauou-
Hu 0-10 cm cnocoboM koHBepTa 3 1ol 20 M. JI71st TOCIiJIPKEHHSI BEPTUKAIBHOTO
posnonity BM 3pa3ku BigOupanmucs 3a JOMOMOIOI0 IPYHTOBOro Oypy Ha TIUOMHY
IPYHTOBOTO PO iTto.

YwMict BanoBux BM BH3HauaBcsi METOAOM aTOMHO-aOCOPOIIMHOIO aHali3y B
nmoyiyM’1 aneTwiieH—ToBiTpsi. OTpuMaHi 1aHi 0OpOOSIUCS 3 3aCTOCYBaHHSAM METO/IIB
MaTeMaTUYHOI CTATUCTHUKHU.
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Pe3yabTaTH H10CHidKEHHS.

HeonHopiaHICTh pO3MOALTY BaXKKUX METalIB y IPYHTaX MOXe OyTH CIpH-
YUHEHAa BIUIMBOM SIK MPHUPOJHUX, TaK 1 aHTPOMOreHHUX (akTopiB (0COOIUBO B
ypOaHi3oBaHUX TepUTOpisix). HepiBHOMIpPHICTH pO3MOJLILY METajiB OCOOJHUBO
NpOSIBISEThCA y IpyHTax OanouHux penbediB. banka Boasna posramoBaHa Ha
Mexi CximHoi 1 LleHTpanbHOi 30H MicTa, 1€ CKOHIIEHTPOBaH1 Maiike BCi MiANpHU-
€MCTBA MICTa, 110 00OYMOBIIOE 3HAUHI 00CSITU HAJIXOJKEHHS 10 il IPYHTIB MOJIO-
TaHTIB, B TOMY YHCJI 1 BaXKux mertaniB. banka Camumuna po3ramoBaHa B 3axi-
JIH1M 30H1 MICTa, /1€ piB€Hb TEXHOTCHHUX HABAaHTAXXE€Hb BIJTHOCHO HU3bKUU (B HIU
pO3TalIoOBaHe JUIIE OJIHE MIANPUEMCTBO — JIHIMPOA3EPKUHCHKUM aBTOMOOTbHU N
3aBOJ).

Po3monin Baxkux MeTaliB y IpyHTax 060X Oanok (puc. 1—4) BinOyBaeThCs
1]l BIUIMBOM MPOIECIB IHTEHCUBHOI Mirpaii pe4oBUH 13 CXWJIOBUM Ta BHYTPIlI-
HbOTPYHTOBUM CTOKOM. B IpyHTax TajlbBEriB CIOCTEPIra€ThCs aKyMYJISIisl BaiK-
KUX METajiB, B HUX B cepeaHboMy MicTuThes: 1213 (6. Boasna) 1 973 wmr/kr (6.
Camuiuna) maprasiio, 143,3 1 45,22 mr/kr BiamoBigHo miai, 542 1 324 Mr/kr Bi-
AnoBigHO MUHKY, 30,8 1 23,9 mr/kr BianosiaHo Hikento, 111,8 1 108,3 mr/kr Bia-
MOBITHO CBUHIIIO, 4,726 1 1,762 MI/KT BIANOBIIHO KaaMiio. 3BepTae Ha cebe yBa-
Iy MiJBUIIEHUN BMICT CBUHIIO Y I'pyHTax TaibBery Oanku Camumuuoi. Ilpuyu-
HOIO I[bOTO SIBUIA 3 OAHOT0 OOKY € 30JI0LIJIaKOBIABAIM, 0 HAKOMUYYBAJIUCS Y
6anui sk Bigxoau micbkoi TEIl, a 3 iHImoro — mpoiecu Moro BUMUBaHHS 3 acda-
JBTHOTO MOKPUTTS aBTOUIIAXIB 1 MIrpais 13 3JIMBOBUMHU BOJIaMU J0 IPYHTIB Oa-
JIKH.

XapakTep po3Mmoily BaXKKUX METaJIB y IPYHTax CXWJIiB B 000X Oankax ao0-
CTaTHBO CKJaJHUK. 3arajom, B I'PYHTax CXHJIIB, BIAHOCHO TajbBery, BH3Hauda-
JUCh MEHIII1 KOHUEHTpAaLlil eJIEMEHTIB, 332 BUHATKOM MapraHillo B BEpXHiil TpeTHHI
CXWJIY 3aX1IHOT €KCIO3UIlii, KaJMII0 Yy HWKHIA TPETHHI CXMIIY 3aX1JIHOI €KCII03H-
1111 Ta HIKEJII0 B CEPeNHIN TPEeTUHI cXiaHO1 ekcrno3uIlii 6anku CaMHUIITUHOI.

BucokoTexHo(i1bHI LMHK, CBUHELb 1 KaaMill XapaKTepU3yIOThCS CHHX-
POHHHUM pO3MOAUIOM y IpyHTax Oanku Bopasnoi. B rpyHTax cepenHboi TpeTHHU
CXUJIy TMIBHIYHO-3aX1THOT EKCIO3UIlil I1i€i OalKu BU3HAYAETHCS TIIBUIINCHUN
BMICT BHIIl€Ha3BaHUX MeTamiB. lle oOymoBJI€eHO HaJI3BHYANHOI 3aCMIYEHICTIO
IBOTO CXHMJIY, TOOTO TaKi JIOKaJIbH1 MIJBUIIEHHS KIJIbKOCTI TeXHODIIbHUX elieMe-
HTIB MalOTh, OKpPIM aTMOT'€HHOTO, BEHCTOT€HHE MOXO/KeHHs. BapitoBaHHsa BMic-
Ty BCIX METalliB, Jell0 OUIbIIE BUPAKEHE B IPYHTAX CXWIIIB, HI)K TalbBET1B.
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Puc. 1. Poznoain ceunito (n*10), miai ta uuaky (n*10) y rpyHTax B nmpodiii
6anku CaMUIIKHOI (3aXi] — CXiJT)
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Puc. 2. Posnoxain maprasigo (n*10%), mikento ta kaamito (n*10™") y rpyrTax
B nipod i Oanku CaMummnHOI (3aXiJ — CXi1)
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Puc. 3. Posnonin Maprauio (n*10%), mizi Ta muaky (n*10) y rpyHTax B npodini 6a-
Kk BoasHoi (MiBHIYHUHN 3aXiJ — MIBICHHUHN CX111)
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Puc. 4. Poznoain cBuHIIO, HiKeIt0 Ta Kaamito (n*107) y rpyHTax B mpodini
6anku BonsHoi (MiBHIYHUN 3aXid — MIBASHHUMA CXi1T)

XapakTtep po3noJILTy BaXKUX METajiB y MPoQuIl IPYHTIB 3aJ€XKUTh BiJ IPUPO-
JI1 CaMOTO €JIeMEHTY (HaIlpUKJIIaJ, CTyNeHl Horo MoOUTbHOCT1), MacTaldiB oro Haj-
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XOJKEHHS 3 aHTPOIOINeHHUMU BUKUJAMU, a TaKOX BiJl TPYHTOBUX BiacTUBOCTel. bi-
JBIIICTh aBTOPIB CTBEPIKYE, 110 BaXKKI METaJH, K1 HAAXOAATH 10 TPYHTIB y CKIJIaJi
3a0pyaHEHb, PIKCYIOTHCS MEPEBAKHO B BEPXHIX ropu30HTax Ha riaubiHi 10 10-20 cm
[3, 4], Xxoua 3a JESKUX YMOB CIOCTEPIra€ThCsl OUIBII TTIMOOKE MPOHUKHEHHS €JIeMEH-
TiB-3a0pyAHIOBayiB. Maif’ke y BCIX JOCHII)KYBaHUX I'PYHTaX MICTa MiJBUILIEHI KUIb-
KOCTI METaJliB BU3HAYAJIUCh Yy BEPXHIX KOPEHEHACUYEHUX FOPU30HTAX, OJHAK 1X PO3-
MOJILJT caMe B LIUX Il1apax B JACSIKUX IPYHTaX BIIPI3HIBCA.

Haii6u1b11 MOBHO KapTHHY BHYTPIIHBOMPOMUIBHOTO PO3MOALTY MOXKHA PO3T-
JSHYTH Ha TPUKJIaAl JBOX METaJIB — LIMHKY, KU € BITHOCHO MOOUIBHUM 010 1b-
HUM €JIEMEHTOM, 1 CBUHI[I0, MOOUIBHICTh SIKOTO CEpejl METajiB, SIKI BUBYAJIHCH, €
HaliMeHIIo010. B 1iioMmy Mo>kHa 3pOOMTH BUCHOBOK, IO Ha MPOLIECH BEPTUKAIBHOIO
Nepepo3NoALLy y IPYHTaX MICTa B OCHOBHOMY BIUJIMBA€ HANPSIMOK Ta IHTEHCUBHICTb
aHTPOIIOTEHHUX TepeTBOopeHb. Ha puc. 5-9 BimoOpakeHO HAHOLIBII XapaKTEepH1 TUITH
BEPTUKAJIBLHOTO PO3MNOALTY LIMHKY Ta CBUHIIO B IpyHTax MicTa. CiiJl 3a3HAYUTH, 110
PO3MOALI, aHAJIOTTYHUN JI0 IUHKY, CIIOCTEPIraBcs 1 JJIsl MapraHIlio, MiJil Ta KaJaMiro,
PO3IOALT HIKEIIO B IIJIOMY OJIU3BKUI 1O CBUHITIO.

B rpyHTax, sKi He 3a3HaIOTh MEXaHIYHUX BTpy4aHb, a00 K BOHU MIHIMaJbHI,
CIIOCTEPIra€eThCs MOCTYINOBE 3HM)KEHHSI BMICTY METAJIB Y IPYHTOBOMY Mpodii (puc.
5), SIKII0 X IIi BTpY4YaHHs MalOTh MOCTIMHUNA XapakTep (PEMOHTHI POOOTH B Mi3EM-
HUX KOMYHIKaIlisIX, MiJICUIIKA ra30H1B TOIIO0), TO TOPU3OHTH 3 MIABUIIIECHUMHU KOHIICH-
TpaIisiMy LIUX €JIEeMEHTIB MOXYTh 3MIHIOBATUCS TOPU3OHTAMHU 3 1X ICTOTHO MEHIIUMHU
KUTbKocTAMH (puc. 8). BukopucTtaHHs MiIIaHO-COJILOBOI CyMiIIl Ajii OOpOTHOU 3
O’KEJIEASIMU B3UMKY TaKOX 3MIHIOE XapakTep BEPTHUKAJIBLHOTO PO3MOJLTY — BEPXHI I'o-
PU3OHTU TPYHTIB TPAHCIOPTHUX YPOOCUCTEM ICTOTHO 30aradeHi MimaHuMu (pakiri-
MU, TOOTO, 3 OTHOTO OOKY, BIIOYBA€ThCA ,,p030aBlIeHHS’ 3a0pyaHEHB, a 3 1HIIOTO,
BUMMBAHHS BaXXKUX METAIIB B HMXKY1 TOPU30HTH 1 TaM BU3HAYAIOTHCS OUIBII BUCOKI
ixH1 KUIBKOCT1 (pHC. 6). BuzHaueHi 0cOOJIMBOCTI y IpyHTaX TPAHCIIOPTHUX ypOOCHC-
TEeM cI1ii 000B’A3KOBO BPaxOBYBaTU MPH MPOBEJAEHHI IPYHTOBO-XIMIYHUX MOHITOPH-
HI'OBUX JOCIIIKEHD.

Ha tepurtopii npoMUCIOBUX MIANPUEMCTB a00 MOPSIA 3 HUMHU TNIMOMHA TPOHU-
KHEHHSI METaJIIB TEXHOI€HHOTO MOXO/KEHHs Y IpyHTax 30ubmyerbest 10 50-60 cwm,
TaM CIIOCTEPIraBCsS MOHOTOHHHUI BUCOKHUM BMICT BaXXKKUX MeTaliB (puc. 7). B xxutio-
BUX MacuBax JliBoOepexxkHOi 30HU MicTa, OYyAIBHUIITBO SIKUX Bi0yBaJlOCh HA HAMMB-
HUX MICKaxX, 3aMICTh I'PYHTIB — OBEPXHEBO-I'YMYCOBaHI ITY4YHI YTBOPEHHS, B SKHX
BEPXH1 TOPU30HTH (MOTYXKHICTIO HE Ouibie 50 cM) chopMoBaHi MPUBE3EHUMU IPYH-
tamu. Ha rnmu6uni 40-50 cM B LIMX IpyHTaX CIOCTEPIra€ThCS Pi3KE 3HUKEHHS BMICTY
BaXKHUX MeTaliB (puc. 9).

3aranoMm Ha XapakTep BEPTUKAIbHOTO PO3MOAUTY BaXXKUX METaliB BILIUBAIOThH
IPaHyJIOMETPUYHHM CKJIAJ] ITPYHTIB 1 BMICT y HUX TYMYCOBUX PEUOBHH. SIK Bxke Oyio
CKa3aHO, MAaKCUMYM aKyMYJISI1i METaliB BU3HAYaBCS Y BEPXHIX TYMYCOBaHUX TOpH-
30HTax. OgHAK, BHACIIJOK TOTO, IO IPYHTH MICTITh MEPEBAXKHO HU3bKI KUIBKOCTI
OpraHiYHUX PEYOBHUH, PO3MOAUT BAXKKHUX METaJIB B BEPXHIX TOPU30HTAX OUIBLI TICHO
MOB’s13aHMi 3 yMicToM (ppakiiit ¢pi3uunoi rauuu (r = 0,83).
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Ha rinmmbuny nmpoHUKHEHHS METaJIIB TEXHOTEHHOTO MOXO/KEHHS TaKOXX BILIH-
Ba€ MOOUIBHICTh CAMUX METAJIIB — MIABUIIIEHUN BMICT IUHKY, MiJ1 Ta KaJMIil0 BU3HA-
YyaBCs Ha OUIBIIIN INTMOWHI, HI?K CBUHITIO Ta HIKCIIO.
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Puc. 5. BeprukanpHuii po3nomain Puc. 6. BepTukanbHui po3noaisI 1u-
IMHKY (CyIUIbHA JIiHISA) 1 CBUHIIO (MMyH- HKY (CYLUIbHA JIiHIA) 1 CBUHIIO (TTYHKTHU-
KTUpHA JIIHISA) y TPyHTax MITY4YHOI peK- pHa JdiHIs) y IPYHTaxX aBTOTPAHCHOPTHOT

peariifHoi ypoocuctemu (MichbKH mapk) ypoocucTeMu
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Puc. 8. BeptukanbHuii po3noaia 1u-
HKY (CyLUIbHA J1HIA) 1 CBUHINO (TIyHKTHU-
pHa JIiHIs) y TPYHTaX cenuTeOHOo1 ypOocu-
CTEMH B 30H1 CTapoi 3a0ynoBu (LEHTP Mi-
cTa)

Puc. 7. BepTukanbHUI pO3MOILT
IUHKY (CyIUIbHA JIiHIS) 1 CBUHIIO (ITyH-
KTUpHA JIiHIA) Y IPYHTaX MPOMHCIOBOI
yp6ocuctemu (nopsig 3 BAT «Jlninpo-
A30T»)
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Puc. 9. BeptukanpHuii po3noAT HUHKY (CYIIbHA J1HISA) 1 CBUHITIO (ITYHKTHPHA
JIHIA) Y TPYHTaX cenuTeOHoi ypOocucTeMu B 30H1 HOBOT 3a0yA0BU (JIIBOOEPEKH1
paiioHu Micrta)

BucnoBku. BecraHosneHo, 1110 B MANOPSIKOBAHUX €JIEMEHTAPHUX T€OXIMIYHUX JIAH-
magrax BiIOYBAETHCS MEPEBAKHO HAKOIMMYEHHS JOCTIKYBAHUX BaXKKUX METAJIB B IPYHTAX
aKyMYJISITUBHHX €JIEMEHTapHUX MeOXIMIYHUX JaHIa(TIB 1 3011HEHHS BMICTY LIUX METAIIB Y
IPYHTax TPaHCEMIOBIAJIBHUX €JIEMEHTApHUX MeOXIMIYHKX JIaHAIadTiB. BusiBiieHo, 1110 xapak-
Tep PO3MOALTY BAJIOBUX (DOPM BAXKKHUX METATIB Y MPO(]LTI IPYHTIB 3AI€KUTh BiJl HAMIPSIMKY Ta
IHTEHCHBHOCTI aHTPOIIONCHHMX TTEPETBOPEHB IPYHTIB, & TAKOXK B/l TPAHYJIOMETPHIHOTO CKJIa-
ay 1pyHTIB. [TiBUIIIEH] KUTHKOCTI BCIX JOCIIPKYBAaHUX METAJB B IPYHTaX BCIX ypOOCHCTEM
(32 BUHSTKOM JICSIKMX aBTOTPAHCIIOPTHHX) BH3HAYANCH Y BEPXHIX KOPEHEHACHYCHUX TOpH-
30HTaX. BUSBIEHO CXOXKICTH XapakTepy po3NOALTY Y TPOQLIl IPYHTIB IIMHKY, MapraHiito, Mifi
Ta KaJIMit0, PO3MO/IUT HIKEITFO y PO, OJIM3BKUI J0 PO3MOILTY CBUHITIO.
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