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AHOTAIIS

bencenryd Aicca. OcoOIUBOCTI aepOTEXHOTCHHOTO 3a0pyJHEHHS TPYHTIB B
1HAyCTpiaibHUX perioHax Ampkupy Ta Ykpainu. — KBamidikamiiina HaykoBa mpams Ha
npaBax PYKOIIUCY.

Hucepraris Ha 3100yTTA HayKOBOTO CTyHEHS KaHauaaTa
CUTbCHKOTOCTIOJIAPChKUX  Hayk 3a  cmemianbHicTio  03.00.16 —  exomoris. —
JIHIIPONETPOBCHKUI arpapHO-€KOHOMIYHUI yHIBEepcuTeT, JHinpo, 2017.

HaykoBa HOBH3HA O/ep:KaHUX Ppe3yJbTATIB BHU3HAYAETHCS THUM, IO B
IpoIIeci peasizallii mporpamMu JA0CTiHKEHb 1 aHAI3y OJIep KaHUX Pe3ybTaTiB

enepuie.

— noOy10BaH1 KapTu 3a0pyAHEHHs aTMOc(hepH TIOKCUIaMH a30TY 1 CIPKH B 30H1
Ji TPOMUCIIOBUX MIMIPUEMCTB;

— BH3HAYeHa piYHA TEpIOJIMYHA CKJIaJI0Ba KOHIIEHTpallli TOKCHUKAHTIB Ta
3po0JIeHHUI TIPOTHO3 CepeAHbOPIUuHOro mpupocTy KoHieHTparii NO2 i SO, Ha npukmai
JIBOX 1HAYCTpilaJlbHUX arjoMepalliil Ha miBHOY1 AJDKIpY 1 Ha MIBACHHOMY CX0/i YKpaiHu;

— BUKOHAaHa TMOPIBHSJIbHA OI[IHKA CYMAapHOTO aepOTEXHOTECHHOTO 3a0pyIHEHHS
JOBKUIJISL Ta BU3HAUYEHI E€KOJIOTIYHI PU3BMKU CYKYMHOI il JIOKCHIIB a30Ty Ta CIPKH
npaBoOepeKHOT YaCTUHU J[HIMpOeTpOBChKOI 00J1acTi;

—  BCTaHOBJIEHI 3aKOHOMIPHOCTI TIPOCTOPOBOTO  PO3CIIOBAHHS YacTOK
TEXHOTEHHOTo Twiay po3mipamu 1, 2,5 Tta 10 MKM Ta BCTaHOBJIEHI TPEHAW PYXY
TOKCUKAHTIB Y METamnoJici M. AJKup;

— BCTAHOBJICHI 3B’S3KM MK JDKEpEJIOM 3a0pyAHEHHS Ta TMPIOPUTCTHUMHU
TOKCUKAHTaMU;

— JIOBEJICHO MePEBaYKHE HAXOKEHHS CBUHITIO BHACIIIOK JIii aBTOTPAHCIIOPTY;

— 3aMpoONOHOBAHE TOSICHEHHS MEXaHI3My BHHHKHEHHS CMOTY 3 MIABHUIICHOI
KOHIICHTpaIlii ABOOKCUIY a30Ty HaJ JOBKOJUIIHIMU ceniTeOHuMu paiioHamu B Cimi

Awmap 1 Enp Xamxkap;



00NnoGHeHi.:

— BIIOMOCTI TIpO 130TepMHU copOIlii Ta 0COOJMBOCTI B AMHAMIIl TTOTJIMHAHHS
Mifi, HWHKY, KaJMil0 1 CBUHIIO TPYHTOM 3aJIeXHO BiJ IMHOMHU B ypOOoeKocucTeMax
M. AJDKUD;

— pe3yJapTaTd TPO MaKCHUMaJIbHY €MHICTh TIOTJIMHAHHS BaXXKHX METATIB
M.AHHa0a BiTHOCHO BaXKUX METAJIIB MPIOPUTETHOTO 3a0pyIHEHHS;

HAOYIU NOOANLULO2O PO3BUMKY:

— TpPUHIUIA KOMIIAPATUBHOTO  aHANI3y arpoeKoJIOTIYHUX  €(EeKTiB
aepOTEXHOTEHHOI0 3a0pYyAHEHHS I'PYHTIB BAXKKUMH METAJIaMH

— I1AX0M O101HAMKALII TPYHTIB 3 PI3HUM PIBHEM TEXHOTE€HHOTO 3a0py/THEHHS.

— KOHIIEMIISl COYETAaHOTO BIUIMBY a€pOTCHHOTO 3a0pyJHEHHS JOBKULIA Ha
JAHITIOT TPYHT—POCIIMHA

I[IpakTuyHe 3HA4YeHHS oOJepPKAHMX pe3yabTaTiB. Ha OCHOBI ojmepx)aHux
pe3ynbTaTiB JOCHIKEHbh Ta METOJAMYHUX PO3POOOK 3aMpONOHOBAHO KOMIUIEKCHUMN
MiaXiJ y BHU3HAYEHHI HEOE3MEeKH aepOTEeXHOTCHHOro 3a0pyJHEHHS TPYHTIB Ha
perioHaAJIbHOMY Ta JIOKaJbHOMY pIBHAX. BUKOpUCTaHHS KapT CepeaHbOPIYHOTO
MPUPOCTY KOHIEHTpAIlli TOKCUKAHTIB MPEJCTABISETHCS MEPCIEKTUBHUM JJIs1 KUTBKICHOT 1
SKICHOT OIIIHKM YTBOPEHHS (POTOXIMIYHOTO CMOTY, 3pOCTaHHS YUCIa 3aXBOPIOBaHb Cepel
HAcCeJeHHsl 1HAycTpianbHUX MicT. HaknaganHs KapT 1O JBOX JOCHIIKYBaHUX
MOKa3HUKAX MOKE JIOMOMOTTH PO3POOUTH TPEBEHTUBHI 3aXO0JM 3HUKEHHS PUBUKY
BUHUKHEHHS TIO€IHAHOTO e€(eKTy, IMOB'A3aHOTO 3 YTBOPEHHSAM BHUCOKOTOKCUYHHUX
OPOMDKHMX pedoBuH. OTpumaHi pe3ylbTaTd CTajdd OCHOBOIO TMOOYIOBU KapT
AaCpPOTEXHOTEHOTO 3a0pYyIHEHHS JOBKULIS BOOKCHIAMH a30Ty 1 CIpKH, TEXHOTECHHOTO
MUY, OI[IHKYA PU3HKIB X CyMapHOT /i1, BUSBIICHHSI PiBHS 3a0pyIHCHHS TPYHTIB BaKKUMU
MeTajaMu, pO3pOOKM METOAMK 1 CIOCOOIB OIHKA PIBHA aepOTEXHOTEHHOTO
3a0pyIHEHHS TPYHTIB.

PesynbpTaTi amcepraimiitHoro DOCTIIHKEHHS PEKOMEHIYEThHCS BUKOPHCTOBYBATH

ciy>k0aM €KOJIOTIYHOI 1HCTIEKI[ll Ta MOHITOPUHTY CTaHy HaBKOJHUIIHHOIO MPUPOIHOTO



cepemoBuia B AmkHpi 1 B YKpaiHi, a TakoX Yy HaBYaJIbHOMY MpOIIeci
JIHIIpONEeTPOBCHKOTO JEP>KABHOTO arpapHoO-€KOHOMIYHOTO YHIBEPCUTETY,
XepCOHCHKOr0 JIEP>KaBHOTO arpapHoro yHiBepcuTeTy, HarioHanpHOr0O TipHHYOTO
yHIBEpCUTETY TpuU  BHUKIagaHHI  KypciB  «Ekorokcukonoris», «HopmyBaHHsS
AHTPOTIOTEHHOTO HABaHTAKEHHA HAa HABKOJMIIHE CepeloBHINE», «MOHITOPUHT
HABKOJIMIIIHBOTO CepefoBHIa», «MojenoBaHHs 1 MPOrHO3YBaHHS CTaHY TOBKULISY,
«Metomosoris Ta Oprafizailisi HAyKOBUX JTOCITIKeHBY, «[HpopMaIliifHi TEXHOIOTIi».

Y  gucepranii BHUKJIQJACHO pe3yJdbTaTH  JOCIKEHb aepOTEXHOTE€HOTO
3a0pymHEeHHs TPyHTIB BHachigok Bukuay raziB NO;, SO, Ta TEXHOTEHHOTO MUY
IPOMUCIIOBUMH MiANPUEMCTBAMU Ha MIBHOY1 AJDKUPY 1 HAa MIBACHHOMY CXOJl YKpaiHH.
®opMyBaHHSA UUPKYJSIIAHUX MOTOKIB a€pO30JiB JUOKCHAY a30TY 1 CIPKH IOB'A3aHO 3
(GOTOXIMIYHUMU BJIACTUBOCTSIMU TOKCHUKAHTIB, OCOOJIMBOCTSIMM KJIIMaTy 1 Merapeibedy
MicueBocTi. IIpocTopoBi po3MOAIIM PIYHMX MEPIOAUYHUX CKIAJIOBHX aTMOC(HEpPHUX
3a0py/IHIOBAYiB 1HO/1 AHTUKOPEIIOIOTh 3 PO3TAIIYBAaHHAM IPOMMCIOBUX LIEHTPIB, IO
MOXKE TMOSICHIOBATUCS BIUIMBOM 30€pEKEHUX NPUPOJHUX POCIMHHUX EKOCUCTEM,
M1JITAI0THCS CE30HHUM IMKJIAaM aKTUBHOCTI arMocdepHoi adcopOiii. BiquyTHuil BrmB
Ha [UPKYJALII0 aTMOCPEPHUX MOTOKIB y MEXKax 1HAYCTPlaIbHUX arjioMepalii HaJaroTh
piuKOBi eKOocHCTeMH. [X iCHYBaHHS € BipOTiHUM YMHHUKOM 3MilllEHHS 30HH Hai6i1bIIOl
KOHIIGHTpaIli TOBITPSIHUX TIOJIOTAHTIB 13 30HU 0€3MOCEepPeHbOr0 3HAXOJKECHHS
H1AIPUEMCTB 3a0pyIHIOBAYIB y pallOHU NIEPEAMICTSI.

3rigHo 3 ganumu I'IC-kapTrorpadyBanHs AiSUIBHICT 1HIYCTPiaJIbHUX arjoMepariii
OPUBOAUTH 10 (POPMYBAHHS OpEOJIIB AEPOTEXHOTEHHOIrO 3a0py/HEHHS HE JMILIE Ha
IPOMUCIIOBOMY MalJaHYMKy, ajieé 1 B MPUJIETJIUX >KUTIOBUX paiioHax. [Ipu HasBHOCTI
0e3miul  po30Cepe/KEHNX JKepea BiIOYBAE€ThCS HAKIAQJCHHS OKPEMHUX BHUKHIIB 1
YTBOPIOETHCSI CyMapHUM (akes, SKU MOIIMPIOEThCS HAa BIJCTaHI B KIJIbKA JIECATKIB
KIJIOMETPIB.

[TopiBHSIHHSI JTaHMX JUCTAHIIIMHOTO 1 HA3€MHOTO CIHOCTEPEKEHHS 3a CTaHOM

3a0pyaHEeHHs aTMochepu 1HAYCTpIAJIbHUX arjoMepaii CBIIYUTh PO TEHJICHIIIO



301IbIICHHA PU3UKY BHUIIAQJIHHS Aa30THOKUCIUX JAOUIIB. B pesynbraTi mpomucioBoi
TISUTBHOCTI METalmyprifiHoro komOiHaTy kommadii Apcenop Mittan-AxnHaba B paiioH1
Enp Xamxkap B 30HI aepOTEXHOTEHHOTO 3a0pyJHEHHS OMUHIIIKCA JKUTIOB1 paitonu Ciml
Awmap 1 Enp byHni, a Ha miBaeHHOMY cxol YkpaiHu — ceniTeOHi MacuBu MicT J{HINpo,
Kam’sinceke 1 Kpusnii Pir.

AepoTexHOTeHHEe 3a0pyJHEHHS TpPYHTIB BaXKUMHM MeETajaMH TIOB'S3aHO 13
BUTAJaHHAM TexHoreHHoro nwity. Kopensdiii, oTpuMaHi Mi>k BMICTOM Ba)KKHX METAJIB 1
pi3HUMHU (QPAKIISIMUA JO03BOJSIOTH MPUITYCTHTH, IO TPhOMa OCHOBHUMH JDKEpEIaMU
YACTUHOK TEXHOT€HHOTO MITY €: MPOMUCIIOB] MIAMPUEMCTBA, JOPOKHIN pyX (IJ11 HACTOK
2,5MKkM) 1 TepurenHi mkepena (mis gactok 10Mkm). CtBopenHs aekiabkox ['IC xapt
BIJIMOBIIHUX PO3MIpaM 4YacTOK TEXHOTEHHOTO MUYy Jajl0 MOKIJIMBICTh BU3HAYUTHUCH 13
TEPUTOPISIMU €KOJIOTTUHUX PU3HMKIB PO3BUTKY IPOIIECIB JIeTpajallii IPyHTY Ta HEOE3eKn
TUJIS1 3[I0POB’ S JTIOJICH Y MErarosict AJKup.

Hali01npmmii piBeHb a€pOTEXHOT€HHIO 3a0pYyAHEHHS I'PYHTIB BAXKKUMHU MeTadaMu
3a(iKCOBaHUM y 5-TH KUJIOMETPOBIM 30H1 Jii CTalleTMBapHUX KOMOIHATIB. 3a 3HAYEHHSIM
CyMapHOIo MOKa3HHMKa 3a0pyJIHEHHS I'PYHTIB BaXXKHMMHU METajlaMu 3arajbHa €KOJOr1yHa
CUTYaIlisl OLIIHIOETHCA K «IIOMIPHO HEOE3MEeUHay.

BcraHoBiieHI 3HA4Y€HHS KOHILIEHTpALil poOOYMX PO3UYMHIB BaXKKUX METANIB 3a
SKUX TIOIJIMHAHHS €JIEMEHTIB Npo0aMM TIPYHTIB MicTa AJDKUP OPOXOASITh JIOCUTH
iHTeHCcHBHO. HacM4YeHHs IPYHTOBOTO PO3YMHY KagMieM CTaHOBUThH 50 Mr/mm®, MHKOM—
100 mr/am3, minmio — 200 mr/mm®, cBunmem — 400 mr/mme. 3HaueHHS MaKCHMaJIbHOI
€MHOCTI TIOTJIMHAHHA ISl KaJaMIIO, CBHMHLIO, MiJl Ta LMHKY B HH)KEJIEKaduoMy IIapi
IpyHTOyTBOpIOOYOMY Tmapi mopoau (50 — 60 cm) Oyno maiike B 2-5 pasiB BUIIE B
NOPIBHSHHI 3 m1apaMu Ha ruOuH1 0-10cMm.

Haii0inpiie 3Ha4eHHS TPAHUYHOT €MHOCTI MOTJIMHAHHS MO BCIX BOXKKHUX METANIB
3adhikcoBaHi A1l IpoO IPYHTY 3 HAUMEHII 3a0PYyIHEHOT 30HU aepoIopTy Micta AHHaOA.

3adikcoBaHO TOCTOBIPHE 3HMXKEHHS 3HAYEHHS 010MacH MPOPOCTKIB 1 BMICTY OJIKY

B KOPEHSIX POCIUH PEAUCKH B TPhOX 30HAaX MicTa AHHa0a MOPIBHSHO 3 MOKa3HUKAMU



30HH aepomopTy. Benmka reTeporeHHiCTh OIMKIB 130MepoKcHaa3 4-IeHHUX KOPEHIB
IPOPOCTKIB PEAUCKU BiA3HAUCHA 1 B 1HAycTpladbHUX MicTax J[Himpo i1 Kam’sHcbke Ha
TPYHTax 3 BETUKUM PiBHEM 3a0pyJHEHHS BaXXKUMU MeTanaMu. [lopiBHsnmbHA oninka ED-
CHEKTPIB CBIAYWTH, IO PI3HUNA piBeHb 3a0pyAHEHHS IPYHTIB TECTOBUX JIISHOK,
PI3HUTBCSA 3a IHTEHCUBHICTIO aKTHUBHO peopraHizamii B cuctemi OlocHHTE3y OLJIKYy.
AnanTUBHUI TMOTEHI[iaT TECTOBUX POCIHH PEANCY BIAHOCHO pPI3HOTO CTYIEHIO
TOKCUYHOCTI TPYHTIB pEAN3YEThCS 3a PAXyHOK MIHJIMBOCTI AKTUBHOCTI (PEPMEHTY
MIEPOKCHIa3a B MEKaX HOPMH PEAKITii.

KirouoBi cioBa: aepoTexHOreHHE 3a0pyJHEHHS, aep030Jib, KUCIOTHI JOIII, I,
BaXKI MeTad, KaprorpadyBaHHs, IHAyCTpiaJIbHHA arjoMepauis, IPyHTH, €MHICTb
MTOTJIMHAHHS, 0101HIUKAITIS.

CIIMCOK TTYBJIKAIIIN 3JIOBYBAUA
HayxoBi mpaiii, B IKMX OIy0OJIIKOBAHO OCHOBHI pe3yJIbTaTH AHCEpPTallii

Y BujaHHAX YKPAaiHU, IKi BKJIIOYEHI 10 Mi’KHAPOJHUX HAYKOMETPUYHHUX 0a3

1. bencearyd A.M. ExosioriuHa OLIHKa T€XHOT€HHOI'O 3a0pyJAHEHHS T'PYHTIB B
perioni Amnna0a/ [A.M.Bbencearyd, M.M.Xaputonos, JI.B.lllynpanosa] //Bicuuk
JIHITIPOTIETPOBCHKOTO JEP’KaBHOTO arpapHO-eKOHOMIYHOTO YHiBepcutery. — JlHimpo,
2017. — Ne 2.—C. 51-54. (Ocobucmuti 6necox — ompumanus ma aHaiiz OaAHUX, HANUCAHHSL
cmammi).

Y 3aKopIOHHUX BHIAAHHAX, SIKi BKJIIOYEHI 10 Mi?>KHAPOJIHUX HAYKOMETPHYHHUX
0a3

2.Kharytonov, M.,Airborn soils pollution risk assessment near open-cast iron ore
mines/ [M.Kharytonov, A. Benselhoub] //. Environmental Engineering & Management
Journal (EEMJ). Jun2014, Vol. 13 Issue 6, p.1329-1333 (Ocobucmuii enecox —

AHANI3 OAHUX, HANUCAHHS CIAMMI).

3.Benselhoub, A. Airborn soils pollution evaluation with heavy metals in Annaba
region (Algeria)/ [A.Benselhoub, M.Kharytonov, M. Bounouala, R.Chaabia, A..
Idres]/ Metallurgical and Mining Industry, 2015. (7), p.32-35.



(Ocobucmuii 6necox — ananiz OaHUX, HANUCAHHI CIMAMMI).

4.Benselhoub, A.Estimation of soil's sorption capacity to heavy metals in Algerian
megacities: case of Algiers and Annaba/[A.Benselhoub, M. Kharytonov, M., Bounouala,
M., R., Chaabia, R., S.Badjoudj]//INMATEH - Agricultural Engineering, 2015. Vol. 46
Issue 2, p.147-154 Ocobucmuii 6Hecox — OMPUMAHHA MA AHANI3 OAHUX, HANUCAHHS
cmammi).

5.Benselhoub, A. Bioecological Assessment of Soil Pollution with Heavy Metals
in Annaba (Algeria)./[A.Benselhoub, M.Kharytonov, S.Bouabdallah, M.Bounouala, A.
Idres, M. L. Boukelloul] #Studia Universitatis “Vasile Goldis”, Seria Stiingele Vierii,
2015. (25), 1. p.17-22 (Ocobucmuii snecox — ompumanus ma aHani3z OAHUX, HANUCAHHSL
cmammi).

6.Stankevich, S. Mapping of urban atmospheric pollution in the northern part of
Algeria with nitrogen dioxide using satellite and ground-truth data/ [S.Stankevich, ,
O.Titarenko, M.Kharytonov, A.Benselhoub, M.Bounouala, R.Chaabia, M. L. Boukel-
oul)/l. Studia Universitatis “Vasile Goldis”, Seria Stiintele Vietii, 2015. V, 25, p.87-92
(Ocobucmuii snecox — ananiz OaHUX, HANUCAHHSA CIMAMMI).

7.Benselhoub A.M.Environmental risks of man-made air pollution in Grand Al-
giers. /A.M.Benselhoub, M.M.Kharytonov, A.O Zaichenko., S.A.Stankevich// Physics
of atmosphere, ocean and space plasma journal. 2016. Vol 18B. p.43-51 (Ocobucmuii
BHECOK — OMPUMAHHA mda aHanis daHux, HANUCAHHA cmammi).

8.Kharytonov M., Benselhoub A., Shupranoval., Kryvakovska R.,
Khlopova V.. (2015).Environmental assessment of atmospheric pollution in Dnipropetro
vsk province ( Ukraine ). Studia Universitatis Vasile Goldis Seria Stiintele Vietii (Life
Sciences Series), 25(2). p. 125-130 (Ocobucmuii eénecox — ananiz OaHux, HANUCAHHSL
cmammi).

9.Stankevich, S.. Air pollution mapping with nitrogen and sulfur dioxides in the
south-eastern part of Ukraine using satellite data/ S.Stankevich, O.Titarenko, ,

M.Svideniuk, M.Kharytonov, A. Benselhoub, V.Khlopova //Mining Science, 2016, Vol.23,



p.21-31 (Ocobucmuil 6necox — ananiz OaHUX, HANUCAHHI CIMAMML).

10.Benselhoub A . Biomonitoring of airborn soils contamination in Dnipropetrovsk
megapolis/ A . Benselhoub, M . Kharytonov,, L . Shupranova, V. Khlopova. (2015).
Studia Universitatis Vasile Goldis Seria Stiintele Vietii (Life Sciences Series), 25(2).
p.119-123 (Ocobucmuii snecox — ompumanus ma auaiz OAHUX, HANUCAHHS CMAMmi).

11.Chaabia, R. Anini iron ore deposit: mineralogy, wet magnetic separation en-
richment and metallurgical use/ R.Chaabia, M Bounouala, A. Benselhoub, M. Khar-
ytonov//Metallurgical & Mining Industry, 2015 (7).p.364-370

(Ocobucmuii necox — ananiz OaHuxX, HANUCAHHI CIMAMMI).

12.Benselhoub, A. M. (2016). The peculiarities of heavy metals pollution of soils
of Algiers city. News of Dnipropetrovsk State Agrarian and Economic University/[A. M.
Benselhoub, M. M.Kharytonov]// 2016, Vol.2 (40), p.32-36. (Ocobucmuii eénecok —
OMPUMAHHSL MA AHATE3 OAHUX, HANUCAHHS CIAMMI).

13.Kharytonov, M.. Air pollution mapping in the Wilaya of Annaba (NE of Alge-
ria) / M.Kharytonov, A.Benselhoub, |.Klimkina, A.Bouhedja, A.ldres, A.Aissi/Mining
Science, 2016. 23. p.183-189. (Ocobucmuii  6necox — ananiz OaHux, HANUCAHHSL
cmammi).

Iy6aikanii y HaykoBuX GaxoBuX BUIAHHAX Y KpaiHU

14.Kharytonov, M. Bioindication of aerotechnogenous soils pollution in the indus-
trial cities of Dnipropetrovsk region/ [M.Kharytonov, A.Benselhoub, L.Shupranova,
L.Boguslavska]//. Bicuuk JIHIIPOMETPOBCHKOTO JAECPKABHOTO arpapHO-eKOHOMIYHOIO
yHiBepcutety. — 2013. — Nel. — C. 37-42.

(Ocobucmuii snecox — ananiz Oanux, HANUCAHHS CIMAMMA).

15.XaputonoB M. M . ExosoriyHa oOI[lHKa aepOTEXHOT€HHOrOo 3a0pyaHEHHS
JTOBKULIS y JHIMponeTpoBChKOMY 1HAYCTpianbHOMY perioHi / [M. M Xaputonos, A. M
Benceary6., JI. B lllynpanosa., B. M. Xnomnosa] // HaykoBuii BicHuk HarioHaibHOTO
yHiBepcuTeTy OlopecypciB 1 mnpupogokopuctyBanHs Ykpainu. Cepis: bionoris,

0ioTexHoorid, exonoris.- 2014. - Bumn. 204. - C. 65-73.



(Ocobucmuii enecox — ananiz OAHUX, HANUCAHHS CMAMMI).

16. Bbencearyd A.M. OcoOeHHOCTH 3arps3HEHUs TSOKEIbIMU METajllaMU T0YB
ropojga Aspkup/ / [A.M.bencenryo, M.M.XaputonoB]. Bicuuk JIHIIpoOmneTpoBCHKOTo
JIEP>)KaBHOTO arpapHO-€KOHOMIYHOTO YyHiBepcutTeTy. — JlHinmponerpoBchk, 2016. — Ne
2(40) — C.32-36

(Ocobucmuil snecox — ompumanHs ma aHaniz OAHUX, HANUCAHHL CIMAMMI).

17. benceary6 A. [TopiBHSHHS MAXOAIB B OIIHIII CyMapHOTO a€pOTEXHOTCHHOTO
3a0pynHeHHs  JoBKULIL B Amkupt 1 Ykpaini/  A.bencearyd, M.M.
Xapuronos//TaBpiiicbkuii HaykoBuii BicHUK. Xepcon, 2017. — Bum.98.— C. 18-24
(Ocobucmuil snecox — ompumanms ma aHaniz OAHUX, HANUCAHHL CIMAMMI).

18..bencearyd A. JlokanbHUII MOHITOPHHT A€pPOTEXHOTCHHOTO 3a0pyaHEHHS
JTOBKULISA MeTanypriiiHumu komOiHatamu komnanii APCEJIOP MITTAJI/ A.bencenry0,
M.M.XaputonoB, P.B.KpuakoBchka. Bichuk IlonTaBcbkoi aep:kaBHOI arpapHoOi
akagemii.— I[Tontasa, 2017. — Ne 3. — C. 47-51 (Ocobucmuii enecox — ompumanms ma
AHAi3 OAHUX, HANUCAHHS CIMAMMI).

HayxkoBi npaui, fiki 3acBiq4y0Th anpo0anii matepiajaiB quceprauii

19. Kharytonov, M. Environment health risk assessment caused with air pollution
in the iron ore mining region of Ukraine/ M.Kharytonov, A. Benselhoub//. 2 eme Semi-
naire international Sur L’inustrie Minerale et L’Environnement. LRNA, 2SIMINE 13,
19-20 November 2013, Annaba, Algerie, 2013, Tome 3, P.23 (Ocobucmuii enecox —
ananiz oanux, Hanucauus cmammi). @opMa ydacTi o4YHa.

20. Kharytonov, M., Airborn soils pollution risk assessment near open-cast iron
ore mines. International symposium/ M.Kharytonov, A. Benselhoub// Occupational
health and safety, SESAM 2013, 6™ edition, The proceeding of symposium, 2014. Vol.
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SUMMARY
Benselhoub A. The peculiarities of airborn pollution of soils in the industrial regions of
Algeria and Ukraine — Qualifying scientific work as the manuscript.

The dissertation on completion of the scientific degree of the Candidate of agricul-
tural sciences, by specialty — 03.00.16 — "Ecology" —Dnipropetrovsk Agrar-ian and Eco-
nomic University, Dnipro, 2017.

Scientific novelty of the obtained results is determined that in the implementation
of the program of research and analysis of the results

for the first time:

« the maps of air pollution by the dioxides of nitrogen and sulfur in the zone of industrial
enterprises, determined the annual periodic component concentration of toxicants and the
forecast average growth rate of NO, and SO, using methods of remote sensing on the
example of two industrial agglomerations in the North of Algeria and in the South-East

of Ukraine. comparative estimation of total aerotechnogenic pollution of the environ-
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ment and identified the environmental risks of the cumulative impact dioksida nitrogen
and sulfur by the method of overlay GIS maps including digital elevation models the
right-Bank part of Dnipropetrovsk region;
for the first time: the regularities of the spatial dispersion of particles of anthropogenic
dust with sizes of 1; 2.5 and 10 microns in metropolis Algeria city, the indicated trends
of the movement of toxicants, identifies the links between the source of pollution of pri-
ority toxicants identified trend preferential admission of high-level lead exposure to ve-
hicles. Using a database of local monitoring 19 posts stationary state monitoring aero-
technogenous of environmental pollution gases nitrogen dioxide and sulphur, benzene,
and toluene in the area of the metallurgical plant, Arcelo Mittal — Annaba, the regularity
of occurrence of smog with high concentrations of nitrogen dioxide above the surround-
ing seltene areas in Sidi Amar and al Hajar.
for the first time: constructed sorption isotherms and the differences in dynamics of ab-
sorption of copper, zinc, cadmium and lead in the soil samples, taken at the surface (0-5,
5-10cm) and at a depth of 50-60cm in three districts of Algiers, the maximum uptake ca-
pacity of heavy metals of Annaba in relation to heavy metals priority pollutants.
improved:
« comparative bioecological assessment of air born soil pollution with heavy metals in
the area of metallurgical plants in the Dnipropetrovsk region and in the region of Annaba
has been carried out. This is based on the definition of biometric and biochemical
parameters of plants — boasts. Electrophoretic spectra of proteins in 4-day seedlings the
roots of plants to identify qualitative and quantitative changes telectronic points isoforms
of peroxidase, for bioindication of soils with different level of technogenic pollution
were received.
has got the further development:
» the concept complex impact of air born pollution on the soil — plant chain.

The practical significance of the obtained results. On the basis of the results of

research and methodological developments proposed a comprehensive approach to haz-
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ard identification of air born soil contamination at regional and local levels. The use of
maps average growth rate of the concentration of toxicants appear to be promising for
quantitative and qualitative assessment of the formation of photochemical smog, the
growing number of diseases among the population of industrial cities. The overlay maps
for the two study indicators can help to develop preventive measures reduce the risk of
combined effects associated with the formation of highly toxic intermediates. The ob-
tained results became the basis of mapping of air born environmental pollution by diox-
ide nitrogen and sulfur, anthropogenic dust, a risk assessment of their total actions, iden-
tify the level of soil contamination with heavy metals, development of methods and ways
of assessing the level technogenous soil contamination. The results of the thesis research
it is recommended to use the services of the environmental inspection and monitoring of
the state of the environment in Algeria and Ukraine Developed recommendations were
implemented in the educational process of the Dnepropetrovsk state agrarian-economic
University, Kherson State Agrarian University, National Mining University in the
teaching of a course "Ecotoxicology”, "The valuation of anthropogenic load on the
environment"”, "Environmental Monitoring", "Environment conditions modeling and
forecasting” "Methodology and organization of scientific research”, "Information
technology". The dissertation presents the results of research aerotechnogenous soil pol-
lution due to emissions of NO,, SO, and industrial dust industrial enterprises in the
North of Algeria and in the South-East of Ukraine. The formation of recirculating flows,
aerosols, nitrogen dioxide and sulfur associated with the photochemical properties of
toxicants, especially the climate and mega relief. The spatial distribution of the annual
periodic components of atmospheric pollutants sometimes do not coincide with the loca-
tion of industrial centers. It can be explained by the influence of preserved natural plant
ecosystems subject to seasonal cycles of activity of the atmospheric absorption. River
ecosystem impact on the circulation of atmospheric flows is significant within industrial
agglomerations. These flows existence is a likely factor in the offset zones of maximum

concentration of air pollutants from the area of direct stay companies of contaminants in
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areas of the suburb. According to the GIS mapping activities of industrial
agglomerations leads to the formation of ghosting aerotechnogenic pollution not only in
industrial area but also in nearby residential areas. If you have many diffuse sources
overlap of the separate emission and formed by the total of the torch, which extends to a
distance of a few tens of kilometers. Data compare remote and ground-based
observations of the atmosphere state of pollution in industrial agglomerations indicates a
trend of increasing risk of loss of nitric acid rains. As a result of industrial activity of the
metallurgical plant of the company " Arcelor Mittal-Annaba, in El-Hajar in the area
aerotechnogenic pollution was the residential districts of Sidi Amar and El Buni, and in
the South-East of Ukraine — residential areas of the city, the Dnieper, Kamyanske and
Krivoy Rog. Air born soil pollution with heavy metals is due to precipitation of dust of
technogenic origin. Correlations obtained between the content of heavy metals and the
various factions suggest that the three main sources of particles of technogenic dust are
as follows: industrial plants, traffic (for particles 2.5 microns), and terrigenous sources
(for particles 10 microns). The creation of multiple GIS maps corresponding to the sizes
of particles of industrial dust gave the opportunity to define the areas of environmental
risks development of processes of soil degradation and hazards for human health in
metropolis, Algeria. The highest level of aerotechnogenic of soil contamination with
heavy metals recorded in the 5-kilometer area of the steel mills. The value of the total
index of soil contamination by heavy metals General environmental situation is assessed
as "moderately hazardous". Set the values of the concentrations of working solutions of
heavy metals at which metal uptake by soil samples of Algiers are quite intensive. The
saturation of the soil solution cadmium is 50 mg/dm3, zinc-100 mg/dm3, cu — 200
mg/dm?®, lead — 400 mg/dm3. The maximum adsorption capacity for cadmium, lead,
copper and zinc in nigelium layer to gruntovaya strata (50 — 60 cm) was about 2-5 times
higher in comparison with the layers at a depth of 0-10cm. The greatest value of the
maximum adsorption capacity in all the heavy metals recorded for the soil samples from

the least contaminated area of the airport of the city Annaba. Recorded a significant
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decrease biomass values of seedlings and protein content in roots of radishes in three
areas of the city Annaba comparison to area of the airport. A large heterogeneity of
proteins superoxides 4-day roots of the radish sprouts was noted in the industrial cities of
the Dnieper and Kamenskoe on soils with a high level of heavy metal pollution.
Comparative assessment of EF spectra shows that different levels of contamination of
soils at test sites, is shown in the active reorganization in the system of protein
biosynthesis. Adaptive capacity of the test plant of radish is relatively different degrees
of toxicity of the soil is realized by variation of the enzyme activity of the peroxidase in
the normal range of reaction.

Key words: air born pollution, aerosol, acid rains, dust, heavy metals, mapping,
industrial agglomeration, biological indication.
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BCTYII

OOrpynryBanHsi BUOOPY TemMM JAocaifxenHs. Po3BuTOK mpornecy ypoOaHizaiiii,
HasBHICTh T1PHUYO-METATYPriiHUX KOMOIHATIB B 1HAYCTPlalbHUX MICTaX y BChOMY CBIiT1
CYNPOBOKYIOTHCSL I[IJIOK0 HU3KOI HETaTMBHUX SIBUII, 1, NEPEAyCIM, HaIMIPHUM
HAaKOMUYEHHSIM B aTMocdepi pi3HHMX razo - Tal mapomnomioHux 3abpymauukis [51, 104].
OCHOBHUMH CKJIaJIOBUMH HAJXOJ)KEHHS OKCHUJIIB a30TYy 1 CIpYUCTOTrO ra3y B aTMocdepy €
BUKUIM TPOMHCIOBUX MIANPUEMCTB 1 TEIUJIOBUX eJeKTpocTaHil. Okcuaum azory 1
CIpUMCTHI Tra3, 3'€IHYIOYUCh 3 BOJOI0, YTBOPIOIOTH A30THY 1 cipyaHy kucioty. Lli
KHUCIIOTH BUIIQJIaI0Th 3 JIOIIaMH, YTBOPIOIOYM KUCIOTHI omaau. KwuciotHi mour
BUKJIMKAIOTh IM1AKUCICHHS, 301IbIIYIOTh BIUIYTOBYBaHHSI BaXKKMX METaJIB 3 TEXHOTC€HHO
3a0pyIHEHHMX TPYHTIB 1 iX nmojansiny aerpanaiiro [34]. IIpobiema 30epekeHHS CTIMKOCTI
O101ICHO31B HA TEPUTOPISIX, MNPUIIETIIUX JI0 BUAOOYTKY 1 MepepepoOKH KOPUCHHX
KOITAJIMHH, K B AJDKipl Tak 1 B YKpaiHi, BUMarae 3aCTOCyBaHHS HOBHUX II1JIX0J1iB B OITIHIT
ix 3a0pyJaHEHHS TOKCUKaHTaMu. BoHa € JTy>ke rocTporo siK 1Sl 30€peKeHHs MPUPOTHUX
KOMIUIEKCIB, TaK 1 aHTPOMOTEHHO 3MiHEHUX JIaHAmadTiB. OTKe, y 3B'I3KY 3 TPUBAJIOIO 1
IHTEHCUBHOIO ~ aHTPONOTEHHOI0  JI€I0  MO3Ha4wiacs  mpoOjemMa  CTIMKOCTI
arpo0610reoreH031B, BU3HAYCHHS PU3UKIB OTPUMaHHS O10JOTIYHO I[IHHOI Ta €KOJIOTTYHO
0e3MmeyHol  CUTbCHKOTOCMOAAPChKOT MPOAYKINiI B pPErioHaXx 3 BHUCOKUM pPIBHEM
TEXHOTEHHOTO HaBaHTaXEHHs, 30Kkpema B JlHimpomeTpoBchbkiii obmacti (Ykpaina) i
perioni Annaba (Amxip). AepoTexHOreHHe 3a0pyaHEHHS Biag Jii  TipHHUYO-
metanypriitnux kom6OiHatiB (I'MK) i3 BugoOyTKy 1 mepepoOku 3ai3HOI pyau B 000X
IHIyCTpIaIbHUX PETIOHAX € JDKEPEJIOM CIPUYMHEHHS 3HAYHOTO HETaTMBHOTO BIUIMBY Ha
IPWIETIl CUIBCHKOTOCTIONAPCHKI TEPUTOPIi B PE3yNbTaTi CHUCTEMHOTO 3a0pyaHEHHS
rpyHTiB Baxkkumu metaigamu [9, 10, 30, 53,100]. Came Bakki MeTalu CTAaHOBJISITh 3HAYHY
3arpo3y €KOJIOT14HIN Oe3rerl BHpOIIYBaHHS KOPMOBHUX POCIMH BHACHIJIOK 3JaTHOCTI
IHTEHCHUBHO MITpyBaTu B cuctemi "['pyHT — KOpMH — OpTaHi3M TBapUHU —> MPOIYKITis
— JoMHA", a TaKOX HAKOMUYYBATHCS 1 TPUBAIUN yac 30epiratucs B KOMIIOHEHTaX

€KOCHUCTEM, TOTPOXKYIOUM 1X (YHKIIOHAJIBHIA CTIMKOCTI. Bupimenns 1iiei mpobiemu
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COPUSTUME BHUPIIMICHHIO MPaKTUYHUX MHUTAaHb CPOTHUBY HETaTHBHIN MAil MPOMHUCIOBUX
MiIPUEMCTB Ha HABKOJUIITHE TPHUPOIHE CEPEIOBHINE, CTaHE 3alOPYKOI MIIHOCTI
3JIOPOB'sSl HACEJICHHS 1HIyCTpladbHUX PET10HIB.

3B’A30K po00TH 3 HAYKOBMMH NMPOrpamMaMu, IVIaHAMH, TeMaMH. TeopeTudHi
PO3pOOKH Ta E€KCIIEPUMEHTAIbHI JOCHIDKCHHS 3a TEMOIO JucepTalii OyJlu MpoBecHI
npotsrom 2011-2015 pp. mig uyac poboru aBtropa B acmipantypi HJAJIAEY 3a
KoHTpakToM. PoOoTa BHKOHYBanacs Ha kadelpi eKoJIOTii Ta OXOPOHU HABKOJUIIHBOTO
cepeloBHINa 1 B LEHTpl npupoaHoro arposupoOHunrsa JIJIAEY. Pesynbratu podortu
OynM BUKOPUCTaHI MpH MPOBENCHHI OILIHKM aHTPOIOICHHUX HAaBAHTAXKEHb Ha
ypOomanamadt  iHAyCTpiabHUX  MicT  JlHimpomeTpoBChKOi — obnacti  3a
nepxkOromxketnumu TeMamu Ne0115U002284 1 Ne0116U004738, sxi ¢iHaHCYIOTHCS
MOH VYkpainu.

Meta i 3aBaaHHsl J0CJiI:KeHHs. MeTolo Hamux MOCHIKeHb OyJio HajaaTu
€KOJIOTIYHY OI[IHKY AaepOTE€XHOT€HHOIro 3a0pyJIHEHHs TIPYHTIB B 30HI BIUIUBY
IHOyCTpIaIbHUX ~ OIAOPUEMCTB B ymMoBax  perioHy AnHaba (Aipkup) Ta
JuinponeTtpoBcbkoi obnacTi (Ykpaina). lyig 1OCATHEHHS 3a3HAY€HOi METH HEOOX1AHO
BUPILIUTY HACTYIHI 3aBJIaHHS:

1) OuiHuTH BHECOK BHKHJIIB JIOKCHUIY a30Ty i CIpKHA NMPOMHUCIOBUMH MiANPUEMCTBAMU
Ha MIBJEHHOMY cXo0j1 YKpaiHu y /[HimpomneTrpoBChKiil 00nacTi Ta Ha MIBHOYI AJDKUPY
(perionn M.Amxupy 1 M.AHHaOa) y ¢opmyBaHHS KUCIOTHHUX nouliB. [loOynmyBatu
IPOTHO3HI KapTH CepeAHbOpiuHOro MpupocTy KoHueHTparii NO; i SO, 3a momomororo
METO/IIB TUCTAHIIMHOTO 30H1yBaHHS 3eMIJII.

2) TIlpoectm [I'IC-kaprorpadyBaHHS aepOTEXHOTCHHOTO 3a0pyIHEHHS JOBKIJLISA
aTMOC(EpHUMU aepO30JIAMH B 1HAYCTPIaJbHUX arjioMeparisx;

3) OuiHUTH JUHAMIKY aepOTEXHOTEHHOro 3a0pyIHEHHS MPH3EMHOTO IIapy MOBITPs
IHIyCTpiabHUX arjoMepallii 3a JaHUMH CTaI[lOHAPHOTO CIOCTEPEKEHHS 3a0pyaHEHHS
atMmocdepu;

4) BcTaHOBUTH 3aKOHOMIPHOCTI IPOCTOPOBOTO PO3CIFOBAHHS TEXHOTCHHOTO MUY B 30HI
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BIUITMBY 1HAYCTpiaJIbHUX MiJMPUEMCTB Ha MIBJCHHOMY CXOJi YKpaiHU Ta Ha MIBHOYI
AJKUpPY, BUBHAYUTH «rapsdl TOUKW», OB’ SA3aH1 3 aepOTeHHUM 3a0pyAHCHHSIM;
5) TlpoBecTn po3paxyHKH €KOJOTiYHOi HeOe3MeKH CTaHy IPYHTIB BiJ CyMapHOi Mii
NPIOPUTETHUX 3a0pYIHIOBAaYiB aTMOC(EpHU B IHAYCTPIaTbHUX MICTaX Ha MIBHOYI AJDKHPY
1 MBICHHOMY CXOJII YKpainu;
6) BusHauuTtu CTymiHb MOTJIMHAHHS MiJli, IIMHKY, KaJMII0 Ta CBUHIIO TPYHTaMH 3 MiCTa
AJKUp, OIIHUTH MakcHUMallbHy Oy(depHy €MHICTh IPYHTIB MicTa AHHaba BITHOCHO
BKKHX METAJIIB.
7) BukoHaTH arpoeKoJIOTIYHY OIlIHKY CTaHy aepOTEXHOTEHHO 3a0pyIHEHHX IPYHTIB i3
BUKOPHUCTAHHSIM POCIIHUH - 010TECTIB.

O0'eKT MOCJTIIKEHHS: arpoCKOJIOTIYHUI CTaH aepOTEXHOTEHHO 3a0pyaHEHHUX
IPYHTIB IPOMUCIIOBO PO3BUHEHHUX PETI0HIB AJDKUPY Ta YKpaiHu

IIpenmet n0c/iaeHHs | TPOCTOPOBO-YACOBA JMHAMIKA arpOEKOJIOTIYHOTO CTaHy
IPYHTIB NPOMUCIOBO PO3BMHEHHHUX PEriOHIB, I1HAYKOBaHA AEPOTEXHOT€HHUM
3a0pyACHHSIM

MeToau aocaiaskeHHs : 1a00paTOPHO-aHAMITHYHI 1 BUMIPIOBAJIbHO-BaroBl METOIU
- JUIsl BUBYEHHS (DI3MYHMX, (PI3UKO-XIMIYHUX 1 O10JIOTIUHUX OCOOJMBOCTEH TPYHTIB 1
POCJIMH 3araJIbHONPUHHATUMH MEeToJIaMU (PI3UYHOT, aHAITHYHOI X1Mii, TPyHTO3HABCTBA 1
T.IT; JTaOOpaTOPH1 - JJIS OIIHKU KIJIbKICHHUX 1 IKICHUX MTOKA3HHUKIB TECTOBUX POCIIHH, IO
BUPOIIYIOTHCSI Ha BaplaHTax TEXHOTeHHO 3a0pynHeHux rpyHTiB; ['IC-TexHomorii - ans
MIPOCTOPOBO-NIAHAIIAPTHOT ~ OI[IHKK  a’pOTEXHOTEHHOTO  3a0pyJHEHHS TEPUTOPIi;
TEXHOJIOT11 AUCTAHIIIHHOTO 30HyBaaHHs 3emii ([133); MaTeMaTUKO-CTaTUCTUYHI METOIH
- Mpu MOOYIOBI MaTEeMaTHYHUX MOJIEJIEH aepOTEXHOTEHHOTO 3a0pyIHEHHS TEPUTOPIH,
BCTAHOBJICHHI JOCTOBIPHOCTI OTPUMAHUX PE3yIbTaTIB €KCIIEPUMEHTIB.

HaykoBa HOBH3HA OTPUMAHHUX Pe3yJIbTATIB MOJSATAa€, B HACTYIHOMY:
enepuie:
— mnoOyaoBaHi KapTu 3a0pyaHeHHs aTMochepu T10KCUAaMU a30Ty 1 CIpKU B 30HI il

IMPOMHUCIIOBHUX HiIIHpI/ICMCTB;
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— BHW3HA4Y€HA PiYHA MEPIOJANYHA CKIIAI0BA KOHIIEHTpPAIlli TOKCUKAHTIB Ta 3pO0ICHUI
IIPOTHO3 CePeAHBOPIYHOTO MPHUPOCTy KoHIeHTpallii NO; i SO, Ha mpukiIami JBOX
IHAYCTpilaJIbHUX arjioMepalid Ha MmiBHOYI AJDKIpYy 1 Ha MIBICHHOMY CXOl
VYkpainuy;

— BHUKOHaHa TIOPIBHSUIbHA OIlIHKA CYMapHOTO aepOTEeXHOTCHHOTO 3a0pyAHEHHS
JOBKIJUIA Ta BU3HAYEHI €KOJIOT1YHI PU3UKU CYKYIHOT J1ii J1OKCUAIB @30Ty Ta CIpKH
npaBoOepekHOT YacTUHU J[HIMpONeTpOBCHKOI 00JIacTi;

— BCTaHOBJICHI 3aKOHOMIPHOCTI MPOCTOPOBOIO PO3CIIOBAHHSA YAaCTOK TE€XHOT€HHOTO
nuiay posmipamu 1, 2,5 ta 10 MKM Ta BCTAaHOBJIEHI TPEHAH PYXY TOKCHUKAHTIB Y
MeranoJici Micta AJDKUp;

— BCTAHOBJICHI 3B SI3KM MIXK JDKEpelIoM 3a0pyJHEHHS Ta MPIOPUTETHUMHU
TOKCUKAHTaAMU;

— JIOBEJICHO MEePEeBaXHE HAJAXOIKEHHS CBUHIIIO BHACIIOK Al aBTOTPAHCIIOPTY;

— 3ampoTOHOBaHE TIOSICHEHHS MEXaHI3My BHHHMKHEHHS CMOTY 3 TIJBHINEHOT
KOHIIEHTpAIlli TBOOKCUJY a30Ty HaJ JOBKOJHUIIHIMHM CEIITEOHMMHU pailoHaMU B
Cimi Amap 1 Enp Xamxap;

OONOBHEHI:

— BIJJOMOCTI IPO 130T€pMH COPOIlli Ta OCOOJIMBOCTI B AMHAMIII MOTJIMHAHHS MIJI,
LIMHKY, KaJMIIO 1 CBUHIIO IPYHTOM 3aJIEKHO BiJ INIMOMHU B ypOoeKkocHcTemax
M. AJDKUD;

— pe3ynapTaTH MPO MAKCUMAIbHY €MHICTh MOTJIMHAHHS Ba)XXKUX METamiB M.AHHaba
BIJIHOCHO BaXKHUX METaJIB MPIOPUTETHOrO 3a0pyAHEHHS;

HAOYIU NOOANBLULO2O PO3BUMKY:

— TMPUHLMUNM  KOMIAPaTUBHOIO  aHaji3y arpoeKoJIOTIYHUX  e(EeKTIB
aepOTEXHOTEHHOT0 3a0pYyAHEHHS I'PYHTIB BAXKKUMH METaJIaMU

— miaxoAu O101HAMKAIIT TPYHTIB 3 PI3HUM PIBHEM TEXHOT€HHOT'O 3a0py/IHEHHS.

— KOHIIENI[isl COYETAaHOI0 BIUIMBY A€pOre€HHOr0 3a0pyAHEHHS JOBKULIS Ha JAHIIOT

IPYHT—POCIUHA
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IIpakTH4YHe 3HAYeHHS] OTPUMAHMX pe3yabTaTiB. OTprMaHi HAyKOBI Ta HAYKOBO-
MPaKTUYHI pe3yJbTaTH CTAJIM OCHOBOIO MOOYAOBH KapT aepOTEXHOTEHOro 3a0pyIHEHHS
JOBKIUTSL JTIOKCHUIAMU a30Ty 1 CIPKH, TEXHOI'C€HHOI'O MWy, IO HAaJall0 MOXJIMBICTH
3MIACHUTH OIIHIOBAHHS arpOCKOJIOTIYHUX PU3UKIB KyYMYJISSTUBHOI /111 TOKCUKAHTIB P13HO1
XIMIYHOI TPUPOAM Ta TEXHOTEHHOI'O0 IOXOJKEeHHS. P03po0iieHl HayKOBO-TIpaKTHYHI
MIJIXOAU JO3BOJIAIOTh BCTAHOBJIIOBATH arpOCKOJIOTIUHI HACTIAKM 3a0pyJaHEHHS IPYHTIB
BOXKHMHM MeTajaMU JJId PI3HOMaHITHUX TepUTOpit y (Pizuko-reorpadiaHoMy
BIIHOIIICHHI. METOIUKH OLIHKU PIBHS a€POTEXHOTCHHOT0 3a0pyAHEHHS TPYHTIB MOXKYTh
3aCTOCOBYBATHUCA Y MPAKTHUIl €KOJOTTYHOTO MOHITOPHUHTY.

OcoOucTuii BHecok 3100yBaua. 3700yBau OpaB ydyacTh y 300pi momepeaHboi
iH(opMani, MTIATOTOBKM 0a3u JaHUX, BIIOOpT TpoO, MPOBEAEHHI J1a0OPATOPHUX
JOCIIJIKEHb, aHadi3l Ta oOpoOli JaHuX, ampoOarlii 1 BOPOBAIKEHHI PE3yNbTATIB Y
BUPOOHUIITBO, MIATOTOBII MaTepialy A0 IPYKY.

Anpobaniss pe3yabratiB gociimkeHHsi.  OCHOBHI pe3yJbTaTU JIOCHIIKEHb
JOTIOBIJAIMCS. HA MIXXHAPOJHUX 1 PET1IOHATBHUX HAYKOBO-TIPAKTUYHUX KOH(MEPEHIIIsIX B
Amxupi, Ykpaini Ta Pymynii: Ha VI MibkHapO HIA MOJOADKHIN HAYKOBIA KOH(pEpEeHI
«JoBkimma-XXI» (10-11 xostHs 2012 p., m. JlHinpomerpoBchk, Ykpaina), VII
MDKHApOJHIN HayKOBO-MpakTU4HIN KoH(pepeniii g0 95-pivus HAH VYkpainm (8-11
woBTH 2013 poky ™. JlHimpomneTpoBChK, VYKpaiHa), YeTBEpTIM MIDKHAPOIHIN
koH(pepenii “GEO-UA 2014 (Kuis, 2014), n'aTHaauaTiii Mi>KHapoaHIN KOH(PEPEHITT 3
KOCMIUHUX JOCIixeHb, M. Oneca, 2015, Ha MIXKHAPOJHOMY CHUMIIO31yMi 3 €KOJOTIYHOT
Oesneku Ta 0xopoHi 310poB'ss SESAM-2013 (23 -25 xostHs 2013 p. Cibiy, PymyHis), Ha
MDKHapOIHOMY cumImo3iyMi (27-29tpaBas 2015 p., m. Tiapet, Amxup).

IMy6aikanii. 3a pe3yapTaTaMu JOCHTIKEHb OIyOJlikoBaHO 28 myOsikaiii, y ToMy
yucii: 18 — y ¢axoBuUX BUJAHHSX, IO BXOJATH /10 HayKo MeTpu4yHuX 0a3, 10 —te3
JIOTIOBIJIeH HA HAYKOBUX KOH(EPEHLIISIX.

Crpykrypa Ta ob6car podoru. JlucepramiitHa poOoTta BukiagzeHa Ha 194

CTOPIHKAX KOMIT IOTEPHOTO TEKCTY. MICTUTh BCTYM, 5 pO3/11iB, BACHOBKH, PEKOMEHIAITI]
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BUPOOHUIITBY, CIIUCOK JIiTepaTypHUX Jxkepen. Pobora Bxirodae 33 Tabmui, 71 pucyHok
ta 11 nomatkiB. Crnucok mitepaTypu Hamiuye 207 HaliMeHyBaHb, y ToMy umcii 102 —

JJAaTUHHUIICTO.

PO3JILI 1.
CYYACHI X0/ JIO BUBYEHHS TPOBJIEMU ATPOEKOJIOT TYHOT
OIITHKHA AEPOTEXHOTEHHOTO 3ABPYHEHHS TPYHTIB

(AHAJITHYHMI OTJISI] JIITEpPaTypPH)

1.1. ExosioriyHa ouiHKa YHHHUKIB 3a0pyJHEHHS NOBITPSA B IHAYCTPiaJbHHUX

perionax

Bnacnijiok 3a0py/HEHHS MOBITPSI B TPOMUCIIOBO PO3BMHEHUX KpaiHaX y OUIbIIINA
MIpi CTpaXKIal0Th TaKi rajxy3i eKOHOMIKHU SIK CUIbCBKE Ta JiicoBe rocmomapcersa [32; 88].
[TocTiiiHO 3pocTae IHTEHCUBHICTH Ta OOCAT MOIIKO/JKE€Hb CTaHy POCIUHHOTO MOKPUBY
no0OJIM3y BETUKUX HACEJICHUX IMYHKTIB 1 mpoMucioBux 00'exTiB [34]. PewoBunu, 1mo
3a0pyIHIOIOTH MOBITPSI, MOXKYTh MepeOyBaTh B PiIKOMY, Ta30Mo01i0HOMY ab0 TBEPIOMY
cranl. Po3ocepemxyrounch B armocdepi, BOHHM, 3alekHO Big po3Mipy, ¢dopmu 1
BJIACTUBOCTEH, 3'SBISIOTHCS y BUIJISAI UMY, TyMaHy, MWIy Ta 1HIIMX pedoBUH [48].
YacTHUHKH, 10 3HAXOJATHCS B MOBITPI, HE3AJCKHO, YU BOHU € TBEPAUMU, PIIKUMU ab0
TBEPMMH 1 PIIKUMH, BBAKAIOTLCA aepo30isaMH. X miameTp xomusaethes Bia 0,0005 10
500 MKM, TpUYOMY MIHIMaIbHUNM PO3MIP OOMEXKEHUW arperaiiero, BUKIMKAHOT
OpOYHIBCBKMM PyXOM, a MaKCUMajbHUW - TpaBiTariinuMm BumnaganasMm [38]. Jletioua
30712 Ta 1HII BUJIW MWITY, MAIOTh JiaMeTp 4acTok Buile 10 MKM, MIBUJIKO OCAKYIOTHCS.
YacTtku, miamerp skux Bix 5 MM g0 0,1 MKM 1 MeHIe, sK 1 ra3omoaiOHI PEeYOBHHHU,
BIJIPI3HSAIOTHCS 3JATHICTIO JOBro rnepedyBaTh B MIABIIIEHOMY CTaHI 1 HMEPEHOCUTHCS
MOBITPSIM HA BEJMKI BiicTaHl. [ '0710BHI mpkepena 3a0pyIHEHHS TIOBITPS - TPOMHUCIIOBICTb,
CHepreTuKa, TPAHCIOPT, a TaKOX TMajbHE, IO BHUKOPHUCTOBYETHCS ISl OOIrpiBY

KUTIOBUX OynuHKIB. [I[pOMUCIOBICTH cepell IHIHMX CTOITh HA MEPIIOMY MICIIi, OCKIIbKA
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