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OueHKa cTeneHn aHTPONOreHHoM HarpysKku
Ha nouysbl r. Butebcka
MO OCHOBHbIM AMArHOCTUYECKMM MOKa3aTe/IsimM

M.A. Wopeuy, A.A. Opnosa, 0.M. banaesa-Tuxomuposa
YupexcdeHue obpazosaHusa «BumebcKuli 20cydapcmeeHHsili yHusepcumem
umeHru N.M. Maweposa»

B pesynbmame aHmMponozeHHol OeamesnsHOCMU UOHbI MAMEAbIX Memassnos, nonadas 8 rovsy, 6KA4armca 6
ecmecmeeHHble UUK/bl, HApywas HOPMAsAbHOE (QYHKUUOHUPOBAHUE [MOY8EHHbIX (hepMeHmos U, Kak caedcmeue, sceli
rnoyseHHol cucmemol.

Llene pabomel — oueHUmMb cmeneHb AHMPONo2eHHOU Hazpy3KU HA no4yssl 2. Bumebcka no co0epiaHuro noo8uUMHCHbIX hopm
memansnos u ee hepmeHmamusHoli akmusHocmu.

Mamepuan u memodel. Mamepuanom ucciedosaHus 6blau o4Yssl € PasaAuYHOU aHmMporno2eHHolU Haepy3Kol.
Uccnedosanucs ocHoBHble duazHOCMuUYecKue MoKasamesnu COCMOAHUA M04Y8bl: KOHUEHMPAYUU MOOBUXHbIX POPM XUMUHECKUX
anemenmoe & nouse (Cu”', Fe*', Hg™*, Pb*, Zn®"); akmueHocmb noueeHHbIX epmeHmoe (Kamanassi, ypeassi, Npomeass,
uHeepmasesl). Cnekmpogomomempu4yecKUMU U mumpumempuyeckumu memoodamu bbina ycmaHoeneHd 3a8UCUMOCMb
OCHOBHbIX OUG2HOCMUYeCKUX nokasamesneli Opye om opyeaa.

Pe3ynabmamel u ux obcymdeHue. depmeHMamusHas AGKMUBHOCMb, KOHUEHMPAYUA MAXenbiX Mmemasnsnos U cmerneHb
aHMPOMo2eHHOU HA2PYy3KU HA Mo48y ABAAIOMCA OCHOBHLIMU OUA2HOCMUYECKUMU MOKA3aMenamMu, XapaKmepusyrujumu
9KOs02UHECKOE COCMOSAHUE 11048, UCMbIMbIBAOWUX UHMeHCUBHOe AHMPONo2eHHoe eausHuUe. [aHHble NoKazamesnu Haxo0amcs
8 mecHOU 83aUMOCBA3U: HO hepMeHMAMUBHYI0O AKMUBHOCMb 048 (3K0/1020-(hyYHKYUOHAAbHOE COCMOAHUE 048bl) enusem
codepxaHue UOHO8 MAMX(ENbIX Memasnos, KOHUEHMPAYUA KOMOpPbLIX 308UCUM Oom cmerneHu aHmMpornoz2eHHo20 8o3delicmaus
Ha OGHHYH noyYsy.

KoHyeHmpayusa UOHO8 UUHKA 80 8cex 2pynnax rno4e 3HayumesnoHo npesviwaem [14K. KoHueHmpayus uoHos meou
He3Ha4yumesnbHo npessiwaem MAK. KoHyeHmpayusa uoHoe c8UHUA 8 OaHHbIX 2pynnax noYe HU3KAsA Mo CPABHEHUIO € OGHHbIMU
MAaK.

CodepraHue UOHOB X ese3a U pmymu 04YeHb HU3KOoe Mo cpasHeHuto ¢ 0aHHeimu lMAK.

AKmMuUBHOCMb Kamasa3sel U npomeassl 8 2pynne 3, ypeassl 8 epyrne 4 8bICOKAA M0 CPABHEHUID CO cpedHell aKMUBHOCMbIO
epmeHma. AKmusHocmes Kamana3sel 8 epynnax 1-3, 6, npomea3ssl 8 epynnax 1, 2, 4, 5, uHeepmasel 6 2pynnax 1-6, ypeassl 8
epynne 2 cpedHAA. HU3Kaa akmusHocmb hepmeHma 3aUKCUPOBAHA Yy Kamanasel e epynne 5, y npomea3ss! e 2pynne 6, y
ypea3soel 8 epynnax 1, 3, 5, 6.

3aKnoveHue. BoiagneHo, Ymo Yem 6osabuie KOHUEHMPAYUA UOHOB MAXEAbIX MEMAsA08 HAXO0UMCA 8 ro4yee, mem crnabee
aKMUBHOCMb 0Y8EHHbIX hepmeHmos. OmmeyeHo: HaubonbWaAA KOHUEHMpayus UOHO8 Memasnos obHapyweHa 8 rno4yse
86u3u HenesHol Oopozu, YMO COMPAMEHO CO CHUMEHHOU GKMUBHOCMbLIO [0YBEHHbIX (hepMeHmos, d HAUMEeHbWas
KOHUEeHMpayua UOHO8 MAXenbiXx Memasnoe — 8 napke umeHu ®pyHse, ymo coyemaemcs ¢ Haubonvweli pepmeHmamusHol
AKMUBHOCMbIO 1048bI.

Kniouesble caoea: noysa, msaxessie Memanasl, hepMmeHmamusHas GKMUBHOCMb, NOOBUXCHbIE POPMbI, AHMPOMNO2EHHAA
Hazpy3Ka.
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As a result of human activity, heavy metal ions, when which get into soil, are included in the natural cycle, disrupting the
normal functioning of soil enzymes, and as a consequence, the entire soil system.

The purpose is to estimate the degree of anthropogenic load on the soil of Vitebsk from the point of view of the content of
mobile forms of metals and its enzymatic activity.

Material and methods. The material of the study was the soil with different anthropogenic pressure. Main diagnostic
indzicators of soil condition were investigated: concentration of mobile forms of chemical elements in the soil ( cu®, Fe*, H%Z+,
Pb*, zn”’);



activity of soil enzymes (catalase, urease, protease, invertase). Titrimetric and spectrophotometric methods identified the
dependence of the main diagnostic indicators from each other.

Findings and their discussion. Enzyme activities, the concentration of heavy metals and degree of anthropogenic load on
soil are key diagnostic indicators characterizing the ecological condition of soils undergoing intensive anthropogenic influence.
These indicators are closely interrelated: the enzymatic activity of soils (ecological and functional condition of the soil) is
affected by the content of heavy metal ions, the concentration of which depends on the extent of human impact on certain soil.

The concentration of zinc ions in all soil groups is much higher than the MPC. The concentration of copper ions is slightly
higher than the MPC. The concentration of lead ions in these groups of soils is low in comparison with the MPC data. The
content of iron ions and mercury is very low in comparison with the MPC data.

The activity of catalase and protease in group 3, urease in group 4, is high in comparison with the average activity of the
enzyme. Catalase activity in groups 1 to 3, 6, proteases in groups 1, 2, 4, 5, invertase in groups 1-6, urease in group 2 is medium.
Low activity of the enzyme, was recorded in catalase in group 5, in protease in group 6, in urease in groups 1, 3,5, 6.

Conclusion. It was revealed that the greater the concentration of heavy metals in the soil is, the less the activity of soil
enzymes. It is noted that the largest concentration of metal ions was found in the soil near the railway, which is associated with
the lower activity of soil enzymes, while the lowest concentration of heavy metal ions is in Frunze Park and it is combined with
the highest enzymatic activity of soil.
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