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1. B pucepTaniiiHOMy [IOCJIiI>KEHHI PO3B’si3aHe aKTyaJibHEe HAayKOBO-TIPAKTUYHE 3aBIJaHHS: BilHOBJIEHHS €KOCHCTEMU
TE€XHOT€HHO-TIOLIKO/IKEHOI TepUTOPIi JIiKBiOBaHOTO CipKO BUAOOYBHOTO HifnipueMcTBa. JloCiikeHi TeXHOreHHi
acnekTy QyHKIiOHYBaHHS XBOCTOCXOBUIL CipUaHOTrO BUPOOHUILITBA. BCTaHOBIIEHO, 110 MacITAOHE BUPDOOHUILITBO
cipku GJoTaLiiHUM METOZOM IIPU3BEJIO 10 HAKOIIMYEHHS 3HAYHUX OOCSATIB BiIXO/iB Y XBOCTOCXOBHILAX, 110
CTaHOBJISITh CEPHO3HY €KOJIOTiYHY 3arpo3y. OCHOBHUMU NPo6jieMaMu € XiMiuHe 3a0pyIHEHHS BOOU Ta IPYHTY,
YTBOPEHHSI KUCJIOTHOTO IPEHAXYy, BUIJTIEHHS TOKCMYHMX rasis. [Ipomuciiosa nisybHICTb SBOpiBCbKOTO JIXIT
«Cipka» cripyYMHuUiIA Ierpajalilo I'PyHTIB, 3a0pyIHEHHS BOJHUX PeCypciB, GpparMeHTallis JJiCOBUX MACUBIB Ta
CKOpOY€eHHSI 6i0pi3HOMAaHITTS eKxocucTeMy, sIKi yBim 1o 6iocdepHoro pesepsaty «Po3rovus». [TopiBHAIBHUT
aHaJIi3 IPUPOLHUX Ta TEXHOT€HHMX €KOCUCTEM BKa3ye Ha Pi3Ke 3HMKEHHS PiBHS €KOJIOTIYHOI CTIMKOCTi B 30HaX
[IPOMMUCJIOBOTO BILIMBY. BogHO4YaC HOCIIIKEHHS [TOKA3aJIy HAsBHICTb IPUPOIHUX IIPOLLECIB CYKLECI], 110 CBIYUTD
IIPO MOJKJIMBICTb €KOJIOTiUHOI peabinitauii Teputopiii [TokasaHo, 0 y TEXHOT€HHUX €KOCUCTEMaX 610 TUYHUN

IIOTEHIIiajl € HU3bKMM. 3a0pyAHEH] Ta 3aCOJIeH] I'PYHTH XBOCTOCXOBUIIL, HECTa4a [10)XKUBHUX PEYOBUH i BOIH,



BHCOKUU PiBEHb TOKCUYHUX PEUYOBUH CYTTEBO OOMEKYIOTh MOKIIMBOCTI pO3BUTKY ¢iiopu Ta dhayHu. [Iponecu
IIPUPOJHOI CYKLeCii TPOXOIATh MIOBINIBLHO, i 6€3 IPOBeeHHS peKyJIbTUBALLl BiTHOBJIEHHSI €EKOCUCTEMU MOXKe OyIu
HaJTo TpuBanuMm. [IpoBeeHUN aHasli3 CTaHy POCJIMHHOrO [IOKPUBY ITOKA3aB, 10 Ha TEPUTOPil XBOCTOCXOBHUIIA
CIIOCTEepiraeThCst 3HayHa Bapiallisl B CTaHi pOCJMHHOTO INOKPUBY 3aJI€XKHO Bif, 30HU. LleHTpasibHa YacTuHa
XBOCTOCXOBHIIA € HAai6isbII 3a6pyAHEHOIO Ta AErpafoBaHOI0, 3 HU3BKUM PiBHEM POCJIMHHOTO ITOKPUTTS Ta
3HAYHUMU O3HAKaMU TOKCUYHOTO CTPECY B pocauHax. JJocinkeHHs abioTUYHNX KOMIIOHEHTIB eKOCUCTEMU
XBOCTOCXOBHIIA [10Ka3aJIM 3HAYHI BiIXUJIEHHS BiJ IPUPOJHUX HOPM, XapaKTepHUX [1JIs1 pe3epBaTy «Po3rouus».
30KpemMa, FPyHTOBUI IOKPUB XBOCTOCXOBUIIA Bifl3HAYAETHCSI HU3bKOIO TIOPUCTICTIO (41,56%), 110 IepeiKkomKae
ePeKTUBHOMY (POPMYBaHHIO POCJIMHHOTO [TOKPUBY. [I0Ka3HUKY I'yCTUHU [I0BEPXHEBOTO L1apy CTAaHOBUTD 1,42 Kr /M3,
110 YHEMOXKJIMBIIIOE€ PO3BUTOK AEPEBHOI POCINHHOCTI. [IpakTUYHa BiZICYyTHICTb T'YMYCY CBiTdMTb [IPO HU3BKUI
piBeHb pOMI0YOCTi IPYHTY. XiMiuHUI CKJIa] TOBEPXHEBUX IIOPif, IEMOHCTPY€E BUCOKY KOHIEHTpALLilo cipku (28,55%) i
KasbLiio (68,83%), 0 BKa3yl0€ Ha HEOOXIiIHICTh IIPOBEIEHHS PEKyJIbTUBALIMHNX 3aX0iB 17151 IIOKpaleHHs Pi3nKo-
XiMIYHUX BJIaCTUBOCTEN I'PYHTY Ta BiIHOBJIEHHS IPUPOJHUX €KOCUCTEM. JI714 OLIiHIOBaHHS BUAOBOI Pi3HOMaHITHOCTI
pospaxoByBanu iHgekc lllennona H=1,28 ta koediuieHT cykuecii K=0,19 nokazany, mo 1eHTpaabHa YaCTUHA
XBOCTOCXOBHIIA Ma€ HAMHMKYi TOKa3HUKY Gi0TUYHOTO MIOTEHIIialy CAaMOBiIHOBJIEHHS. PeKyIbTHBaLlis
IIOCTTEXHOT€HHUX TEPUTOPIN Binnosizae 1linsm cTanoro po3BUTKy YKpaiHy, 3aKOHOABCTBY YKpPAiHU Ta
€spornericbkoro Coo3y Ta Mae Ha MeTi 3abe31eueHHsI €KOJIOTiYHOI 6e3I1eKH Ta BiJHOBJIEHHS AerpajoBaHUX 3€MeJlb
17151 IX IOJABIIOrO NPOAYKTUBHOTO BUKOPUCTAHHS. YKPaiHChKe 3aKOHOJABCTBO PETYJIIOETHCS PSLIOM aKTiB,
BKJIIOYAI0YY 3eMeJIbHUI KOJIeKC, 3aKOHU IIPO OXOPOHY IIPUPOIHY Ta BiIXOIH, 10 BCTAHOBJIIOIOTh 000B'A3KHU 1010
peKysbTUBalii. [apMoHi3alig 3 eBpOneNCcbKUMHU CTaHAAPTaMU, 30KpeMa 4epe3 Yoy Ipo acoljialito, Cipusie
YIOCKOHAJIEHHIO 3aKOHO/IABCTBA Ta BIIPOBAIPKEHHIO IPUHILMIIIB «3a0pyJHIOBAY [JIATUTh», 110 BAXXJIUBO IJ1s1
3a6e3Me4eHHs CTaJIoro PO3BUTKY i €KOJIOTIYHOI 6e3neku. 1 epeKTUBHOTO BiHOBIEHHS €KOCUCTEMU
xBocTtocxoBuia fsopiscekoro JI'XIT «Cipka» BUSHAYMIM CKJIAJ, IEPBUHHUX IPOAYLEHTIB, SIKi 3aTHI BUDKMBATHU 32
HU3bKUX 3Ha4Y€Hb pH I'PpyHTY, CIPUAIOTh HAKOIIMYEHHIO OPraHiyHOi PEYOBMHU Ta MTOKPALEHHIO OO CTPYKTYPH,
CTiliKi 10 3a0pyIHEHb BAXKKMMU METajlaMU I 3aCOJIEHHS, BUKOHYIOTh 6iopemeialiio Ta a3oTgikcaliio, a TaKoxX
($opMyIOTb CTabiNbHMI POCIMHHUI IOKPUB, 110 3ar106irae eposii Ta niaTpumye rigposoriynnii pexxum. Lle
Kombinanis Tpap’sHucTux (Llyuynuk nepuucrtuii (Deschampsia caespitosa), Koctpuus yepsona (Festuca rubra),
Mitnuus ToHKa (Agrostis tenuis), JIsgeeneup poraruii (Lotus corniculatus), KonwomuHa 6ina (Trifolium repens)),
yarapHukoBux (O6inuxa kpymurHosuaHa (Hippophae rhamnoides)) Ta pepeBHux Bupis (bepesa nosucia (Betula
pendula), Cocna 3Bu4arina (Pinus sylvestris)). 3anporioHoBaHa MmeTozuKa 0yJia 3aCTOCOBaHa Iifi 9Yac poBeieHHS
PEeKyJIbTUBAllli YaCTUHU XBOCTOCXOBUIA BUPOOHULTBA CipKU PJIOTallilHUM METOJIOM JIiKBilOBaHOTO SIBOPiBCHKOTO
HI'XIT «Cipka». [y NigBULEHHS XUTTE3AATHOCTI IEPBUHHYX IIPOAYLIEHTIB Ta MOJIIIIEHHS arPOTEXHIYHUX
XapaKTEPUCTUK I'PYHTY IIPOBOAMIIN iHOKYJISLI0 POCJIMH CyMilllamu 6aKTepiabHUX MTpenapariB MiKoBiTail,
naaHpu3-6io, azotrdikcarop, ¢propadaLuiiH, MOJIOYHA CHUPOBAaTKa Ta JOOpUBa «arpobosik yHiBepcan». Ha Tepuropii
nsometo 6000 M2 Oysia MpoBeieHa reoTeXHIUHA MiAroTOBKa, GOPMYBaHHS PEKYJIbTUBALIIHOTO APy Ta BUCAIKEHO
600 camxanuiB cocHu Ta 400 capkaHiB 6epesu. Lle cTBOpIoe nepeyMOBH JJ1s1 IOBHOT'O BiTHOBJIEHHS IIPUPOIHBO1
€KOCHCTEMH Ta MOJAJIbIIOTO BUKOPUCTAHHS 3eMeJIb Y TOCIOAPChKiil a60 IIPUPOI0OXOPOHHIN AistbHOCTI. KiouoBi

CJI0BA: XBOCTOCXOBHUIIE, peKyibTHBalis, SBopiBcekuii AI'XIT «Cipka», 6iocdepHuil pezepsat «Po3rouus»

2. This dissertation addresses a relevant scientific and practical issue: the restoration of the ecosystem of a
technogenically damaged area at a decommissioned sulfur mining enterprise. The study explores the technogenic
aspects of tailings storage facilities from sulfur production. It was established that large-scale sulfur production
using the flotation method has led to the accumulation of vast amounts of waste in tailings ponds, posing
significant environmental threats. Key issues include chemical contamination of water and soil, acid drainage
formation, and the release of toxic gases. The industrial activity of the Yavoriv State Mining and Chemical
Enterprise "Sirka" caused soil degradation, water pollution, fragmentation of forest areas, and biodiversity loss
within the "Roztochchia" biosphere reserve. A comparative analysis of natural and technogenic ecosystems shows
a sharp decline in ecological stability in industrial impact zones. However, the research revealed signs of natural
succession processes, indicating the possibility of ecological rehabilitation. It was shown that technogenic



ecosystems possess low biotic potential. Contaminated and saline tailings soils, lack of nutrients and water, and
high levels of toxic substances significantly hinder the development of flora and fauna. Analysis of the vegetation
cover condition showed significant variation depending on the zone. The central part of the tailings pond is the
most polluted and degraded, with low vegetation coverage and clear signs of toxic stress in plants. In the
surrounding areas, recovery is slow, while the transitional zone toward natural ecosystems demonstrates notable
improvement. Studies of the abiotic components in the tailings ecosystem revealed significant deviations from
natural standards typical for the Roztochchia reserve. In particular, tailings soil exhibited low porosity (41.56%),
impeding effective vegetation formation. The surface layer density was 1.42 kg /m?, which prevents the
development of woody vegetation. The practical absence of humus indicates extremely low soil fertility. The
chemical composition of the surface layer shows high concentrations of sulfur (28.55%) and calcium (68.83%),
necessitating reclamation measures to improve soil physicochemical properties and restore natural ecosystems.
Species diversity was assessed using the Shannon Index (H = 1.28) and the succession coefficient (K = 0.19),
indicating that the central part of the tailings area has the lowest biotic self-recovery potential. Reclamation of
post-technogenic areas aligns with Ukraine's Sustainable Development Goals, national legislation, and European
Union standards, aiming to ensure environmental safety and restore degraded lands for productive use. Ukrainian
legislation, including the Land Code and laws on environmental protection and waste management, mandates
reclamation efforts. Harmonization with EU standards, particularly through the Association Agreement, promotes
legal improvements and the implementation of the "polluter pays" principle, which is vital for sustainable
development and environmental safety. To effectively restore the ecosystem of the Yavoriv "Sirka" tailings pond, a
set of primary producers was identified—species capable of surviving low soil pH, contributing to organic matter
accumulation and soil structure improvement, resistant to heavy metal contamination and salinity, performing
bioremediation and nitrogen fixation, and forming a stable vegetation cover to prevent erosion and support the
hydrological regime. This includes a combination of herbaceous species (Deschampsia caespitosa, Festuca rubra,
Agrostis tenuis, Lotus corniculatus, Trifolium repens), shrubs (Hippophae rhamnoides), and tree species (Betula
pendula, Pinus sylvestris). The proposed methodology was applied during reclamation of a section of the flotation-
method sulfur tailings pond of the decommissioned Yavoriv State Mining and Chemical Enterprise "Sirka." To
enhance the viability of primary producers and improve agrotechnical characteristics of the soil, plants were
inoculated with a mixture of bacterial preparations (Mycovital, Planriz-Bio, Azotfixator, Florabacillin), whey, and
the fertilizer “Agrobolik Universal.” On a 6,000 m? area, geotechnical preparation was performed, a reclamation
layer was formed, and 600 pine and 400 birch saplings were planted. This creates the preconditions for full
restoration of the natural ecosystem and further use of the land for economic or conservation purposes. Key
words: tailings pond, reclamation, State Mining and Chemical Enterprise Yavoriv "Sirka", Roztochchia biosphere
reserve
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