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1. Inceprauiiina po60Ta IpUCBIYeHA PO3BSI3aHHIO aKTyaJIbHOIO HAyKOBO-TEXHIYHOTO 3aBHAHHS - yIOCKOHAJIEHHIO
CHACTEMU €KOJIOT{YHOTO MOHITOPMHIY Ta PO3PO0JIEHHIO 3aX0/iB 3aXUCTY JOBKiIA Bif HEO6€3[IeYHUX YNHHUKIB
CMiTTe3BauIl 3aKkapnaTChKoi HU30BUHU. Y POOOTI JOCTIIKEHO TEXHOTEHHO-EKOJIOTIYHUI CTaH I10JIirOHiB
nobyTOBUX Bixo[iB, 0cobauBoCTi TpaHCcpopmaliii enadoToris, mpornecyu HaKOMUYEHHSI TOKCUYHUX PEYOBYH,
dopmyBaHH# QinbTpaTy Ta 6iorasy, 3aKOHOMIPHOCTI Mirpalii ioHiB Ba)KKMX MeTaliB y cuctemi «egadoTorl -
POCIMHHUI IOKPUBY, Ierpaallil0o POCJAVHHUX YIPYIIOBaHb, a TAaKOXK IPUPOIHI ITpouecy (iToMesiopaTuBHOrO
BiJHOBJIEHHS IOPYLIEHNX TEPUTOPiil. B yMOBax Cy4acHOrO TEXHOT€HHOTO HaBaHTAKEHHS IIPO6IeMa HaKOITMYeHHS

1100yTOBUX BiIXO[IiB € OJJHi€I0 3 HANOIIbII aKTyaIbHUX €KOJIOTiYHUX [TpobJieM YKpaiHu. 3a pesysbraTamu



IOCIiIXeHb, B YKpaiHi PyHKILiOHYy€e MOHaT, 6 TUCSY [OJIrOHIB TOOYTOBUX BiXO/iB, SIKi 3aliIMalOTh IJIOLLY [TOHAT, 9
THCSIY TEeKTapiB, Ta 6;113bK0 30 TUCSIY CTUXIMHMX CMITTE3BAJIMIL, 3HAUHA YaCTUHA SIKMX He BiATIOBilae Cy4YaCHUM
CaHiTapHO-€KOJIOTYHMM i IPUPOAOOXOPOHHUM BUMOraM. Besuki nosirony no6yToBuX BiIXOJiB 3aliMaloTh IIOHAT,
TPETUHY 3arajbHOi IJI01i 06’€KTiB BUIAJIEHHS BiIXOMiB Ta aKyMyJIIOIOTb 10 84 % no6yToBUX BinxomiB YkpaiHu.
Oco0611BOi aKTyaIbHOCTI ITpo6siema HabyBae 1J1s1 TepUTOpii 3akapnaTCbKoi HU30BUHY, SIKA XapaKTE€PU3YETbCS
BUCOKOIO LIiJIbHICTIO HACEJIEHHS], 3HAYHMM aHTPOIIOT€HHYM i peKpealiiiHiM HaBaHTAXKEHHSIM, Pi3HOMAHITHUMU
rigporeosIoriyHMMUA YMOBaMHU, PO3BMHEHOIO TifiporpagidHo0 Mepeskelo Ta HasiBHICTIO 3HAYHO] KiJIbKOCTi 00’€KTIiB
HaKONMYEeHHS Binxoxis. Y npoueci QyHKIiOHYBaHHS MOJIIrOHIB MOOYTOBUX BiIXOZiB BilOyBa€TbCSI yTBOPEHHS
dinpTpaTy, HaKONUYEHHS 6iorasy, Mirpallis BaXKUX MeTajliB, 3a0pygHeHHs ef1adoToIiB, I0OBEPXHEBUX i Mil3eMHUX
BOJ, Zerpagallis pOCJIMHHOTO IIOKPUBY Ta TOPYLIEHHS IPUPOJHOIO CTaHy IIPUJIETIIMX €KOCUCTEM. JJOCTiIKEHHS
IIPOBOJMJIACS HA TEPUTOPIi Y>Kropogcbkoro, MykauiBcbKoro Ta beperiBcbKoro noJliroHiB No6yTOBUX BiIXOxiB. Y
pObOTi BUKOPHCTAHO M0JIbOBI, 1abopaTopHi, Ppisnko-XimMiuHi, 6ioiHAMKaLifHI, esekTpodisionoriyai, MaTeMaTuyHO-
CTaTUCTUYHi Ta razoxpomarorpadiyHi metonu gociuimxkeHs. [IpoBeneHo o1iHKY (isuKO-XiMiUHUX BjIaCTUBOCTEN
enadorTornis, piBHS TOKCUYHOCTI I'PYHTOBUX CYOCTPATiB, CaHITAPHOTO CTaHY JlepeBHO-YarapHUKOBOI POCIUHHOCTI,
PiBHSI HAKONMYEHH 6i0rasy, MpoLECiB yTBOPEHHS (iIbTPaTy, IPOCTOPOBOTO PO3INOLiNY Ba)KKAX METAJiB Ta
€KOJIOTIYHUX PU3UKIB, [10B'S13aHUX i3 QYHKIIOHYBaHHSM IOJIIrOHIB IOOYTOBUX BiAXOMiB. V pe3ysibTaTi IpoBeeHUX
IOCJiI)KeHb BCTAHOBJIEHO, 1110 I10JIiIrOHY IOOYTOBUX BiIXOJIiB € IIOTYXHUMH JPKepeslaMu KOMILJIEKCHOTO
TE€XHOT€HHOT'O HaBaHTAXXEHHS1 HA KOMIIOHEHTH JO0BKIiJIs. BUsiBiIeHO 3MiHU (i3MKO-XiMiUHUX BJIAaCTUBOCTEN
enadoToI1iB, HAKOIMYEHHS i0HIB BaKKMX METAaJliB y [PYHTOBOMY CyOCTpaTi Ta pOCIMHHOMY IOKPUBI, @ TAKOX
03HaKHU Jlerpajallii poCJNHHUX YTPYIIOBaHb Y MEXXax TEPUTOPil HakoNu4yeHHs BinxoniB. Haibinbu TpaHcPpopMOBaHi
IiISTHKYA XapaKTepU3yI0ThCS MOTipIIEHHSIM CaHITapHOTO CTaHy J€PEBHO-4arapHUKOBOTO ITIOKPUBY, 3HI>KEHHSIM
SKUTTEBOCTI POCJIMH Ta MOPYIIEHHSIM IIPUPOJIHOI CTPYKTYpH ¢iToLeH03iB. OCO6MBY yBary y gucepTauiiiHiil poooTi
IIPUIiNIEHO JOCiIKEHHIO BMICTY 10HIB BaXXKUX MeTaJIiB y efadoTornax YKropojcbkoro, beperiBcbkoro ta
MykauiBCbKOro N0JIirOHiB NOOYTOBUX BifXoZiB. BcTaHOB/IEHO, 110 HAM6i/IbLI €KOJIOTIYHO He6e3IeYHUMU
3a0pyIHIOBAaYaMu JOCIIIPKyBaHUX TEPUTOPIN € IIOMOYM, KYIIPYM Ta apCEH, KOHLEHTpaLlii SKUX Y HU3Li IIPO0
[epeBUIYBa HOPMATUBHI 3Ha4eHHs. [IpOCTOPOBUI PO3MOAL BAXKKMX METAJIiB MOJEIOBABCS i3 BUKOPUCTAHHAM
IIpOrpaMHOro Komiiekcy Surfer, 1110 103B0OJIMIIO Bi3yasli3yBaTy 30HU IiBUIIEHOI akKyMyJIsLii 3a0pyJHIOBaYiB y

Me>Kax ITOJIirOHiB.

2. This dissertation is devoted to addressing a pressing scientific and technical problem, namely, improving the
environmental monitoring system and developing measures to protect the environment from harmful factors
originating from landfills in the Transcarpathian Lowland. The study examines the technogenic and ecological
state of municipal solid waste landfills, the characteristics of edaphotope transformation, the processes of toxic
substance accumulation, the formation of leachate and biogas, the patterns of heavy metal ion migration in the
“edaphotope-vegetation cover” system, the degradation of plant communities, as well as the natural processes of
phytoremediation for the restoration of disturbed areas. Under current conditions of technogenic pressure, the
accumulation of municipal solid waste is one of the most pressing environmental problems in Ukraine. According
to research data, more than 6,000 municipal solid waste landfills operate in Ukraine, occupying an area of over
9,000 hectares, while approximately 30,000 illegal dumpsites exist, a significant proportion of which do not meet
modern sanitary, ecological, and environmental protection requirements. Large municipal solid waste landfills
occupy more than one third of the total area of waste disposal sites and accumulate up to 84% of Ukraine’s
municipal waste. This issue is of particular relevance for the Zakarpattia Lowland, which is characterized by high
population density, considerable anthropogenic and recreational pressure, diverse hydrogeological conditions, a
developed hydrographic network, and a significant number of waste accumulation sites. During the operation of
municipal solid waste landfills, leachate formation, biogas accumulation, heavy metal migration, contamination of
edaphotopes, surface and groundwater pollution, degradation of vegetation cover, and disturbance of the natural
state of adjacent ecosystems occur. The research was conducted on the territories of the Uzhhorod, Mukachevo,
and Berehove municipal solid waste landfills. The study employed field, laboratory, physicochemical, bioindication,
electrophysiological, mathematical-statistical, and gas chromatographic research methods. The physicochemical



properties of edaphotopes, the toxicity level of soil substrates, the sanitary condition of tree and shrub vegetation,
the level of biogas accumulation, leachate formation processes, the spatial distribution of heavy metals, and
environmental risks associated with the operation of municipal solid waste landfills were assessed. The research
established that municipal solid waste landfills are powerful sources of complex technogenic pressure on
environmental components. Changes in the physicochemical properties of edaphotopes, the accumulation of
heavy metal ions in soil substrates and vegetation cover, as well as signs of degradation of plant communities
within waste accumulation areas were identified. The most transformed sites were characterized by deterioration
of the sanitary condition of tree and shrub vegetation, reduced plant vitality, and disruption of the natural
structure of phytocoenoses. Special attention in the dissertation was paid to the study of heavy metal ion content
in the edaphotopes of the Uzhhorod, Berehove, and Mukachevo municipal solid waste landfills. It was established
that the most environmentally hazardous pollutants in the studied areas were lead, copper, and arsenic, the
concentrations of which exceeded regulatory values in a number of samples. The spatial distribution of heavy
metals was modelled using the Surfer software package, which made it possible to visualize zones of increased
pollutant accumulation within the landfill areas.

Jep>kaBHU#M peecTpanifiHuii Homep JiP: 01250003838

IIpiopuTeTHHH HaNIpSIM PO3BHTKY HayKH i TEXHIKHU: OyHaMeHTasbHI HAyKOBI HOCIIIPKEHHS 3 HAGLIbII
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InenTudikarop ROR:

VII. BinomocrTi npo odiniliHuX OIIOHEHTIB Ta PEI€H3E€HTIiB
OdiuiiiHi OTIOHEHTH
Baacwue IlpizBumie Im's Ilo-6aTbKOBI:

1. Ilerpywmika Irop Muxannosuy

2. IThor M. Petrushka
KBasigikamis: 1. 1. 1., npodecop, 21.06.01
InenTudikarop ORCID ID: 0000-0003-3344-4196

JoparkoBa iHdopMawist: https://www.webofscience.com/wos /author /record /1742498;
https:/ /www.scopus.com/authid /detail.uri?authorld=6504340729;
https:/ /scholar.google.com.ua/citations?hl=uk&user=_0D4broAAAAJ

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI 0COOHM: HaujonanbHuii yHiBepcuteT "JIbBiBCbKa MOTTITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: ByJ. CrenaHa banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. JlynboBa OkcaHa BoymogumupisHa

2. Oksana V. Lunova

KBasigikamis: n. 1. n., npodecop, 21.06.01



InenTudikarop ORCID ID: 0000-0002-2869-736X

JoparkoBa iHpopmauist: https://www.webofscience.com/wos /author /record /2175155;
https: / /www.scopus.com /authid /detail.uri?authorld=57192427721;
https:/ /scholar.google.com.ua/citations?hl=uk&user=gZJvsTUAAAA]

IloBHE HaliMeHYBaHHS IOPUAHYHOL 0C00H: JlepkaBHMii yHiBepcuTeT "YKutomupchbka nostirexHika"
Kopg 3a €IPIIOY: 05407870

Micue3Haxoa>KeHHSI: Bys. UynHicbka, JKuromup, JKutomupcekuii p-H., 10005, Vkpaina

dopma ByacHOCTI: [lepxasna

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu

InenTudgikarop ROR: 04r5xzk86

PeueHnzeHTn

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Crenosa KarepuHa BikTopiBHa

2. Kateryna V. Stepova

KBasigikanis: . . 1., gou., 05.17.08
InenTudikarop ORCID ID: 0000-0002-2082-9524

HoparkoBa iHpopmamist: http:/ /www.researcherid.com /rid /J-5675-2017;
http:/ /www.scopus.com /inward /authorDetails.url?authorID=57201620500&partnerID=MN8TOARS;
https:/ /sciprofiles.com /profile /2956063; https:/ /scholar.google.com/citations?hl=uk&user=Qs85Q0IAAAA]

IloBHe HaiMEeHYBaHHSI IOPUIHUYHOI OCOOH: JIbBiBCHKUIL IEpPKaBHUI yHIBEPCUTET 6E3MeKH

SKUTTENiIMbHOCTI

Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHHS: ByJI. KylenapiBcbKa, JIbBiB, 79007, YKpaina

dopma BracHOCTI: JlepxaBHa

Cdepa ynpaBiHHS: [lepkasHa ciayx6a YKpaiHu 3 HAA3BYaHHUX CUTYyaLLii

Inentudikarop ROR:

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. 'punynmuyH Hatasis MukosiaiBHa

2. Nataliia M. Hrynchyshyn
KBasigikamis: k. c.-r. u., mouent, 03.00.16
InenTudikarop ORCID ID: 0000-0002-7631-6023

JoaparkoBa iHpopMauist: https://scholar.google.com.ua/citations?hl=uk&user=HCGjG_QAAAAI;
https: / /www.webofscience.com /wos /author /record /2885713;
https:/ /www.scopus.com /authid /detail.uri?authorIld=57216887989

IToBHE HaﬁMeHYBaHHﬂ IOPUIHUYHOL 0CO0H: JIbBiBCHKMIl [IepKaBHUIT YHIBEPCUTET 6€3TeKU

SKUTTENiSITIBHOCTI



Kopg 3a €IPIIOY: 08571340

Micue3HaxoaKeHH: ByJ1. Knenapisceka, JIbBiB, 79007, Ykpaina

dopma ByacHOCTI: Jlepxkasna

Cdepa ynpaBiiHHS: [lepkasHa ciyx6a YKpaiHu 3 HAA3BUYalHUX CUTYaLLii

InenTudikarop ROR:

VIII. 3aKkJIl04Hi BiZOMOCTi

BiacHe IIpizBuie Im's I1o-6aTbKOBI Kysux Anpipiit Jlannnosud
TOJIOBH pajgu

Biacue IpizBume Im's Ilo-6aThKOBI Kysuk Anppiit lanunosnd
rOJIOBYIOYOTO Ha 3aciJaHHi

BignosigasnbHui 3a IIi,ZII‘OTOBKy PomaHnenp XpructuHa MukosaiBHa
00JIIKOBHX JOKYMEHTIB

Peectparop IOpueHko TetsiHa AHaToOJiiBHA

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOIi IOpuenko TeTsHa AHaTosiiBHA

OisIIBHOCTI




