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PE®EPAT

Juniomnaa padoma:. aHaNU3 COACPKAHUS TSHKEIBIX METAIJIOB B MOYBAX
ropognoB PecnyOnuku benapycs: 60 crpanmu, 22 pucynka, 12 Tabmun, 100
UCTOYHUKOB, 2 IPUIIOKEHUSI.

I[TIOUBA TI'OPOIOB, TAXEJIBIE METAJUIBIL, 3AI'PA3HEHUE I10YB,
MOHUTOPHUHI TIOYB, 5KOJIOTUA

Ileny pabomper: anau3 CoAEpKaHUS TSKENIBIX METAJUIOB B TOYBAaX FOPOJIOB
PecnyOnuku benapycs.

Memoobt uccinedoganuii: B JUIUIOMHOM pabdOTe NPUMEHEHBI METObI
CTaTUCTUYECKOr0, CPABHUTEIIBHOIO aHAJIN3a U TEOMH(POPMALIMOHHBII METO/.

IHonyuennwie pezynromamol u ux Hogusna. B nuniaomMHon pabote npoBeieH
JUTEPATYPHBIA 0030p MO MpOOJIEMATUKE TEPMHUHA «TSDKENbIE METaJUIbD».
OnpeneneHbl OCHOBHbIE HCTOYHUKM TOCTYIUIEHHSI TSDKENIBIX METalIOB B
OKPYKAIOILYI0 Cpely, JaHa XapaKTepUCTHKA TSKEIbIX MeTaJUIOB. [IpoBeneH ananu3
COJIEPKaHUS TSKENBIX METAJUIOB B IMOYBAX MPUIOPOKHBIX MOJIOC. BBIsBIEHO
CHW)KEHME KOHLEHTpalUMu C OTAAJIEHHEM OT JOpOTrH, a TakKe YBEIUYECHHE
KOHLIEHTPAIMH C YBEJIMYEHUEM UHTEHCUBHOCTH JIBHOKCHHUSI.

N3yueHsl CylecTBYIONE HOPMATHUBBI COAEPKaHU XUMUYECKHUX 3JIEMEHTOB
B [TOYBE U METO/IbI OLIEHKH CTENICHH 3arpsA3HEHUS MTOYB.

[IpencraBieH aHaIM3 U3MEHEHUS! KOHIICHTPALUY TSDKEIbIX METAJUIOB: KaMUs,
Me/M, HUKEeJIsl, CBUHIA U 1IMHKA, B MOYBax ropoAoB PecnyOnuku benapyck mo tpem
nepuonam 1991-2000 roaer, 2004-2012 roaer u 2017-2022 roasl. 3 ananmza Tpéx
NEPUOJIOB CJEIYeT, YTO COAEpKaHWE KaJMHus B IOYBaX TropofoB PecmyOmuku
benapycy ymenbmaerca. B mepuon 2017-2024 roawl cpemHsisi KOHIIEHTPALMS
coctasuia 0,17 mr/kr, uyto npesbimaet (oHoBoe 3HaueHue Ha 40%. 3a TpeTuii nepruos
CpedHsisi KOHLIEHTpauusi MeAX B mouBax roponoB PecnyOmuku benmapych coctaBuiia
7,31 mr/kr, uro npesbiaeT ¢poHoBoe coaep:xkanue Ha 115%. K tpersemy nepuopy
CpeIHsisl KOHIEHTpallMsi HUKENIs B MOYBax TropojfoB cocTaBwia 6,02 MI/KT, 4TO
yKa3blBa€T HA BO3pacTaHUE KOHIIEHTPAUMU K YPOBHIO TMEPBOrO MEPHOAA.
KonnenTpanus HuKess B ouBax ropooB npesbiinaet oHoBYyI0 Ha 63%. K Tpethemy
NEPUOAY KOHIIEHTpalusl CBUHIA yBemmuwiack v B 2017-2022 roner cocraBuia 15,07
mr/kr. CozepxaHue CBHHIIA B MOYBax ropofoB PecrnyOnmuku benapych npeBbiiaer
dbonoBoe Ha 140%. CpenHsisi KOHIIEHTpaIMsl [IMHKA B TTouBax ropojioB B 2017-2022
roabl cocraBuia 37,94 mr/kr. ConepkaHue IUMHKA B MOYBaxX ropofoB PecrmyOnmku
benapych npesbiaer ponosoe Ha 123%.

JUis moyB 00CNenoBaHHBIX TOPOJOB XApPaKTEPHO IPEBBIINICHUE (POHOBBIX
KOHIICHTpALU/ 3arps3HSAIONIMX BEUIECTB, YTO YKa3bIBae€T HA (DAKT HAKOIUIEHUS B
TOPOACKHUX MOYBAX TSHKEIBIX METAJUIOB TEXHOTEHHOT'O MPOUCXOMKICHUSI.

Oobnacms npumenenus. IK0J0rus, 00OpazoBaHueE.
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POD®EPAT

vtnnomnan paboma: anaii3 yTpbIMaHHs [SDKKIX MeTajay y riedax rapanoy
Pacmy6miki bemapych: 60 craponak, 22 wmamronka, 12 Ttabmin, 100 xperain, 2
JAJaTKy.

I'JIEBA T'APAJIOB, IISKKIA METAIJIbI, 3ABPYJUKBAHHE TJIEBD,
MAHITOPBIHI I'JIEB, OKAJIOI'TA

M>ima pabdompl. aHani3 yTphIMAaHHS IUDKKIX MeTajay y riiebax rapanoy
Pacny6miki benapychs.

Memaodwt Oacnedaganuay. y IbpIINIOMHAH padolle MPbIMEHEHBI METaJbl
CTaTBICTHIYHATA, TTApayHaJbHATA aHAITI3Y 1 reaiH(apMaribIiiHbI META/I.

Ampoimanvia 6blHIKi | ixX Hagi3na. Y bIIIJIOMHAl padole IpaBeA3EHBI
JiTapaTypHbl arjisii na mnpadiaeMathillbl TIpMiHa "IKKIsE MeTanbl". Bei3HauaHbl
ACHOYHBISl KPBIHIIbI MACTYIUIEHHS IPDKKIX METajay y HaBaKOJIbHAE acspoiJi3e,
JaJ3€Ha XapaKTapbICThIKA IDKKIX Metanay. [IpaBeaseHsl aHali3 3MeCTy LSKKIX
MeTanay y riaedax NpbIIapOoKHBIX Manoc. BreIgyiaeHa 3HDKAIHHE KaHIPHTpAIBI 3
aaJICHHEM aJi Japori, a TakcaMma MaBeJIIYPHHE KAHI[PHTpAIlblli 3 MaBEJIIYdHHEM
IHTIHCIYHACII PYXY.

BbIByuyaHbl ICHYIOUbIS HAPMATBIBBI YTPBIMAHHS XIMIUYHBIX 3JIEMEHTAY y rieoe
1 MeTaJIbl al[PHKI CTyNeH1 3a0pyXKBaHHS T71e0.

[IpaacTaynensl aHami3 3MSHEHHS KAHLPHTPALBI IHKKIX METanay: KaaMmiko,
MeJ31, HIKEJNIO, CBIHIY 1 LIBIHKY, Y re0ax rapagoy PacnyOniki benapycek nma Tpox
nepeisigax 1991-2000 ragoy, 2004-2012 ragoy 1 2017-2022 rapoy. 3 aHaiizy Tpox
nepeisigay BbIHIKAe, IITO 3MECT KaaMito ¥ riedax rapaaoy PacmyOumiki bemapych
namsiHmaenua. Y nepsisg 2017-2024 rr. capsansas kaHUPHTpaubls ckaana 0,17
MI/KT, IITO nepaBbinae (poHaBae 3HaudHHE Ha 40%. 3a Tpaul NMEphIssa CAPIIHSIS
KaHIPHTpaIkIa Mea3i ¥ riaedax rapanoy Pacnyo6miki benapych cknana 7,31 mr/kr,
mTo nepasbimae ¢oHaBbl 3MecT Ha 115%. Jla Tpousra nepwiany cspdaHss
KaHIHTpALbIS HiKens Y riebax rapagoy ckiama 6,02 Mr/kr, mITO Maka3Bae Ha
¥3pacTaHHe KaHIPHTpAaIbI Ja Y3poyHIo nepiara nepbisay. KaHupHTpalbis Hikess
¥ rmnebax rapanoy mnepaseimae ¢oHaByro Ha 63%. Jla Tpousra nepwisigy
KaHIPHTpALbIs CBIHIY naBsuniybliaca 1 ¥ 2017-2022 rapax ckinana 15,07 mr/kr.
Yr1peimanHe cBiHIly ¥ riebax rapaaoy Pb nepassimae oonabae Ha 140%. Csapaansis
KaHIPHTpALbIS [BIHKY ¥ raedax rapanoy y 2017-2022 rapax cknana 37,94 Mr/kr.
YTpbeiManHe UBIHKY ¥ Tiie6ax rapagoy PacnyOoiki benapych nepabiinae poHaBbl Ha
123%.

Jst rne6 aOcrienaBaHbIX rapajoy XapaKTdpHa MepaBbIIIIHHE (HOHABBIX
KaHIPHTPALbIN 3a0py/KBaIBHBIX PIUbIBAY, IITO YKa3Bae HA (pakT Ha3amalBaHHS ¥
rapajckix riedax ISDKKIX MeTanay TOXHareHHara naxoKaHHs.

Booénacub yrycvieanns. Jxanoris, aayKaibls.
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ABSTRACT

Course work: analysis of the content of heavy metals in soils of cities of the
Republic of Belarus: 60 pages, 22 figures, 12 tables, 100 sources, 2 appendices.

URBAN SOIL, HEAVY METALS, SOIL POLLUTION, SOIL
MONITORING, ECOLOGY

Purpose of the work: analysis of the content of heavy metals in soils of cities
of the Republic of Belarus.

Research methods: the thesis work uses methods of statistical, comparative
analysis and geoinformation method.

The results obtained and their novelty. The thesis work contains a literature
review on the issues of the term “heavy metals”. The main sources of heavy metals
entering the environment are identified, and the characteristics of heavy metals are
given. An analysis of the content of heavy metals in roadside soils was carried out.
A decrease in concentration with distance from the road was revealed, as well as an
increase in concentration with increasing traffic intensity.

Existing standards for the content of chemical elements in soil and methods
for assessing the degree of soil contamination were studied.

An analysis of changes in the concentration of heavy metals: cadmium,
copper, nickel, lead and zinc in the soils of cities of the Republic of Belarus for three
periods: 1991-2000, 2004-2012 and 2017-2022 is presented. From the analysis of
three periods, it follows that the cadmium content in the soils of cities in the Republic
of Belarus decreases. In the period 2017-2024, the average concentration was 0.17
mg/kg, which exceeds the background value by 40%. During the third period, the
average concentration of copper in the soils of cities of the Republic of Belarus was
7.31 mg/kg, which exceeds the background content by 115%. By the third period,
the average concentration of nickel in urban soils was 6.02 mg/kg, which indicates
an increase in concentration to the level of the first period. The concentration of
nickel in urban soils exceeds the background level by 63%. By the third period, the
concentration of lead increased and in 2017-2022 amounted to 15.07 mg/kg. The
lead content in the soils of the cities of the Republic of Belarus exceeds the
background level by 140%. The average concentration of zinc in urban soils in 2017-
2022 was 37.94 mg/kg. The zinc content in the soils of cities in the Republic of
Belarus exceeds the background level by 123%.

The soils of the surveyed cities are characterized by an excess of background
concentrations of pollutants, which indicates the accumulation of heavy metals of
technogenic origin in urban soils.

Application area. Ecology, education.



