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3ATAJIBHA XAPAKTEPUCTHUKA POBOTHU

AKTyasbHicTh TemHd. Ha choroaHilHii AeHb FIPHUYOIPOMHUCIOBI KOMIUIEKCH 3
NIANPUEMCTBAMHU BYTUIBHOT MPOMMCIOBOCTI KIACU(IKYIOThCS SIK 30HU I1IBUILEHOI
ekoJioriuHoi HeOe3neku. OAHIEI0 3 TOJOBHUX CKJIAJIOBUX TPHUYOBHIO0YBHOI ramnysl €
MOPOAHI BIABAJIM, K1 BUAUISIIOTH B aTMocepy noHaa 70 TUC. T. IIKIJJIUBUX PEYOBUH HA
pik. UMHHMKaMHU €KOJIOTIYHOi HeOe3neku € 3a0pyAHEeHHs aTMoc(epu, IPYHTIB,
rizpocepu MpPOAYKTaAMH TOPIHHS, AKI YTBOPIOIOTHCS B pe3yJbTaTi caMO3aliMaHHS
MOPOJIHUX BiJIBAIIB Ta MIATEPUKOHOBUMHU CTIYHUMU BOJAMHU.

BpaxoBytoun umcneHHi HaykoBi jgociigxeHHs B. II. KyuepsBoro, I'. M.
Manyinosoi, Y. b. Bamymekoi, V. Arad, James W. Chadwick, M. Schultze, Manuel A.
Caraballo, C. I1. BoittoBuy, 5. B. I'ennka, M. C. MansoBanoro, A. B. ITasnuuenka, B.
B. TlommoBuua Ta iH., IKi MOB’A3aH1 13 AOCHIIKCHHSIM OI[IHKH €KOJIOTTYHO1 HEOEe3IeKH
CTIYHMX BOJI 3 MOPOJAHUX BIJBANIB BYI'UIbHUX ILIAXT, CJiJl 3a3HAYUTH, IO Mpodiema €
HAJ3BUYAITHO aKTyallbHOW. [liqTEepUKOHOBI CTIYHI BOJM TOPOJAHUX  BiJBAJIIB
HOBOBOJIMHCHKOTO TIPHUYOIIPOMHUCIIOBOT'O PAaiOHY HAKOIMHMYYIOTHCS OiIsi TEPUKOHIB Ta
NPOHUKAIOTH Y BOJIOHOCHI MOBEPXHEBI Ta MiJ3€MH1 TOPU30HTH, 30KpeMa B p. 3axiIHUM
byr. 1li sBuma nmpu3BOAATH O 3a0pYAHEHHS MPUPOIHUX BOJOHM iOHAMHU BaKKHX
MeTaNiB Ta HeOEe3MeYHUX CIOIYK 1 K Pe3yJbTaT bOro Taki siBUIAa HAOYBalOTh PiBHSA
€KOJIOTTYHOT KaTacTpoQu.

3B’s130K 3 HAYKOBMMHU NMporpaMamMu, INIaHaMH, TeMaMu. J[uceprailisi BAKOHaHA
B KOHTEKCTI MPIOPUTETHUX HAIPSAMIB JepKaBHOI MOMITUKH YKpainu y cepi oXopoHH
JOBKULJIS, pallioHAIbHOT'0 BUKOPUCTAHHS MIPUPOJIHUX PECYPCiB, K1 BU3HAUEH1 3aKOHOM
VYkpaiau "IIpo OcHOBHI 3acanu (CTpaTerito) JepKaBHOI €KOJIOTTYHOT MOJITUKH YKpaiHu
Ha mepiogq g0 2020 poky", Hakazom MiHICTEpCTBA EHEPreTUKM Ta BYTUIbHOI
npomucioBocti Bif 16.11.2017 poky Ne 708 «IlnaH HaykoBHX Ta HAyKOBO-TEXHIYHUX
po3poboK y chepi MaTMBHO-EHEPTETUYHOTO KOMIUIEKCY W BYTUIBHOT MPOMHUCIOBOCTI
MineneproByriuist Ha 2017 pik; 'ipaudoro 3akony Ykpainu; IloctanoBu KaGinery
MinictpiB Ykpainu Big 27.08.1997 poxy Ne 939 «IlIpo 3arBepmxenus Ilopsaxy
JiKBigaIii 30UTKOBUX BYTJIeA00YBHUX Ta BYIJIENEPEPOOHHUX MiATPHUEMCTBY; ITOCTAHOBHU
Kabinery Minictpie Ykpainu Big 28.03.1997 poky Ne 280 «IIpo Xim cTpyKTypHOI
nepeOyI0BH BYTUIBHOI MPOMUCIOBOCTI»; Hakasy MineHeproByriumst Big 17.08.2015
poky Ne 532 «IIpo 3axomm 3 migroroBku mo0 JgikBimamii JIT «Illaxra Ne 1
«HoBoBonmHCchKa»; [ToctanoBa KMV Bin 28.08.2013 poky Ne 808 (i3 3MiHaMu 3TimHO 3
[ToctanoBoro KMV Bin 30.12.2015 poky Ne 1160) «IIpo 3aTBepmKeHHs TIEPEIiKy BHIIB
JISTTBHOCTI Ta 00’ €KTIB, 110 CTAHOBJIATH ITIIBUIIICHY €KOJIOTIUYHY HEOC3MEKY.

Merta i 3aBaaHHs 10c/aiTKeHHs1. MeTa poOOTH — BCTAHOBUTH OCHOBHI CKJIQJIOB1
€KOJIOTIYHO HEOE3MEYHOTO BIUIMBY MIATEPUKOHOBHX CTIYHUX BOJ BYT1JIBHUX IIAXT HA
010Ty Ta pO3pOOHUTH CUCTEMY 3aXO/iB 13 MIBUICHHS SKOCT1 JIOBKIJIS.

JIOCSITHEHHST TIOCTaBJIEHOT METH 3yMOBHWJIO HEOOXITHICTh BHUKOHAHHS TaKUX
3aB/IaHb:
® TMPOBECTH aHAN3 HAYKOBHX JKEPEN €KOJOT14HOI HeOe3MeKH BiBalliB BYTUIHHUX
1aXT;
®  BCTAaHOBWUTH NMPUYUHU Ta HACTIAKU 3POCTAHHS PIBHS €KOJOTIYHOT HEOE3MEeKH ITif
4ac AiSUIbHOCTI TIPHUYONPOMHUCIUX KOMILIEKCIB;
®  JIOCIIJUTH CE30HHY JUHAMIKY BMICTY HEOE3MEYHUX PEUOBHUH B MIATEPUKOHOBUX
CTIYHHUX BOJIaX;


https://www.sciencedirect.com/science/article/pii/S0075951109000826#!
https://www.sciencedirect.com/science/article/abs/pii/S0048969715306586#!
https://www.sciencedirect.com/science/article/abs/pii/S0048969715306586#!
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®  JIOCHIIUTH BMICT BaXKKHX METaJiB y MiITEPUKOHOBUX CTIYHUX BOJAX MOPOJHUX
BIJIBJIIB BYTUIbHUX IIAXT Y POCIUHHOCTI;
®  CKCHEPUMEHTAJIBHO JOCIIOUTH TEMIEparypy 3alMaHHsi Ta camMo3ailMaHHs
JICOYTBOPIOIOUUX JIEPEBHUX MOPIA B 30H1 BIUIMBY MOPOJHUX BIABAIIB BYTJIbHUX LIAXT
HoBOBOJIIMHCHKOrO TMpHUYONIPOMUCIOBOIO PalioOHY;
®  3ampONOHYBaTH 3aXOAM  MOAOJAHHS  HEraTMBHOIO  BIUIMBY  TEXHOTE€HHO
3a0pyIHEHUX MIATEPUKOHOBUX CTIYHUX BOJ Ha O10TY.

06’exkm OocniodcenHsi — €KOJIOTIYHUN CTaH MIATEPUKOHOBUX CTIYHUX BOJ
MOPOAHUX BIJBaJIB BYTUIbHUX AXT HOBOBOIMHCHKOIO MPHUYONIPOMUCIOBOIO PAOHY.
Ilpeomem oOocnioocennss — Pi3UKO-XIMIYHI Ta OAKTEPIOJIOTIUHI BIACTUBOCTI

HiITEpUKOHOBUX CTIYHUX BOJ| TIOPOJIHUX B1JIBAJIIB BYTUIBHUX IIAXT 1 X BIJTUB Ha 010TY.

MeTtoan nocJimKeHHsi. Y TIpoleci JOCHIKEHb BHUKOPUCTOBYBAJIMCS TaKi
MeToau: p13uyHI, XIMIUH1, 010JIOT1YH1, MATEMAaTUYHO-CTATUCTUYHI, CHCTEMHOTO aHaIi3y.
OO0OpoOKa pe3ysIbTaTiB €KCIIEPUMEHTIB MTPOBOIUIIACH 13 BAKOPUCTAHHAM MAaTEMaTHIHOTO
nporpamyBanHs B maketi MS Excel, Surfer, Mathcad.

HaykoBa HOBH3HA oJep:KaHMX pe3yJabTaTiB. Y pe3yibTaTi BUBYCHHS
€KOJIOTTYHOT'0 CTaHy MiATEPUKOHOBUX CTIYHUX BOJI MOPOJTHUX BIABAJIIB BYT UIBHUX IIaXT
Ta PO3POOKU CUCTEMH 3aXOJIB 13 MIJBUIIECHHS €KOJIOTTYHOT O€3MEeKH PEriony OTpUMaHO
Taki HAyKOB1 pe3yJIbTaTH:

enepuie:
® BCTAaHOBJICHO HAaKONMHMYCHHS HEOE3NEYHMX KOMIIOHEHTIB y CTIYHUX BOJAX IMOPOTHUX
BIIBAJIIB BYTUIBHUX IaXT, $Ki IMABUIIYIOTh PIBEHb PETiOHAIBHOI €KOJIOTIYHO1
HEOE3IIEKH,
® JIOCIIPKEHO OaKTepioJIOTIYHI BJIACTUBOCTI MIATEPUKOHOBUX CTIYHHUX BOJ Y MeXkax
HoBOBOJIIMHCHKOTO TPHUYONIPOMUCIOBOTO PETIOHY;
® CKCIIEPUMEHTAIBHO JOCHIKEHO TeMIlepaTypy 3aiMaHHi Ta camMo3aiMaHHs
JICOYTBOPIOIOUMX JEPEBHUX MOPIA B 30H1 BIUIMBY MOPOIHUX BiJIBAIIB BYT1JIbHUX IIAXT;
®  3aIPOIIOHOBAHO CIOCIO MiHIMI3aIlli €KOJIOT1YHO HEOE3MEeUYHNX YHHHUKIB CTIYHUX BO/JT
MOPOJIHUX BiJIBAJIIB BYT'UIBHUX IIAXT HUISXOM OOJIAIITYBaHHS O10TLIATO.

YOOCKOHANEHO:!
® METOJOJIOTIIO aHATI3y €KOJOTTYHOT HeOe3MeKH CTIYHUX BOJI MOPOTHUX B1JBAJIIB.

HAOYU NOOAILULO2O POZBUMK):

e ¢Ko-reoiH(dopMalIiiiHa TEXHOJIOTISA 3aXUCTy JMOBKULISA BiJ HEOE3MEYHUX YMHHUKIB
MMOPOJITHUX BiJIBATIB BYT'IJIbHUX IIaXT;

® METOJOJIOTIYHA OIlIHKa MO0 BUBYEHHS 3a0pyJHEHHS JOBKULIS y Mexkax
TIPHUYOTIPOMHUCITIOBUX KOMILIEKCIB.

IIpakTyHe 3HAYEHHS OJepP:KAHUX Pe3yabTaTiB. Po3pobieHo crocid miniMizarii
€KOJIOT1YHO HeOe3NMeYHUX YMHHHUKIB CTIYHHUX BOJ MOPOJAHUX BiJBAJIIB BYT'UTBHUX MIAXT
IIUISIXOM OOJIaIlTyBaHHS 010TU1aTO.

Pesynprati mocnimkeHh BUKOPUCTOBYIOTH: JleprkaBHe miampueMcTBo LleHTpansHO-
3axinHa Kowmmanis «ByrmetopdpecTpykrypuszaitisy — 3aximHa-YKpailHChKa JUPEKINs 3
mikBigamii maxt (akt BrupoBampkeHHS Bim 15.01.2021 p.). Oxpemi MOJIOXKEHHS JUCEPTaIii
BUKOPHUCTOBYIOTBCSL Y HaBYaJIbHOMY Tipolieci JIbBIBCHKOTO AEpP>KaBHOTO YHIBEPCUTETY
O€3MeKn KUTTEASIITLHOCTI JIsI BABYCHHS TUCHUTLIIH « Y THITI3AIlisl Ta PELMKIIIHT BIAXOIBY 1
«®Diromemniopariisn» (akt BupoBamkeHHs Bin 18.01.2021 p.).
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OcoOucTnii BHecok 3100yBaua. J[ucepraiiiiina po6oTa € 3aBepIIeHOI0 HAYKOBOIO
Mpalero Ta € CaMOCTIHHUM JOCITIKEHHSIM 37400yBaya, 1[0 Ma€ HaAyKOBE Ta MPAKTHUHE
3HaueHHs. JlucepraiiiiHa poboTa € pe3yabTaTOM HAyKOBHX JOCHIIIKEHb JAUCEPTAHTA.
ABTOpOM po3po0JICHO TMporpaMmy Ta 3aBAaHHS JOCHKEHb. YcC1 HaykKoBi i€,
MOJIOKEHHSI 1 pe3yJdbTaTd TEOPETUYHMX JIOCHIIKEHb JAMcepTaulii po3poOiieHi,
chopMyIbOBaH1 Ta OTpUMaH1 0cOOMCTO aBTOpoM Yy niepion 3 2016 1o 2020 pokis.

TeopeTnuHi y3arajJbHEHHsI AOCIIKE€Hb, aHANI3 Ta IHTEpIpeTalis OTPUMaHUX
JTAaHUX Ta BUCHOBKU JI0 pOOOTH BUKOHaH1 O€3M0CEepeTHBO 3100yBayYEeM.

Amnpobanisi pe3yJabTaTiB gociaigkeHb. OCHOBHI TOJOXEHHS 1 pe3yJbTaTH
JUCcepTaliiHOl poOOTH Ta OKpeMi pe3yiabTaTu JOCHIIKEHb JOMOBIAAINCH Ha KPYTIUX
cTtonax Ta KoH(pepeHuisx pizHux piBHIB: Il MixHapoaHiii HayKoBO-IpaKTHYHIH
KoH(pepeHIii «Ekosnoriuaa Oe3neka SK OCHOBAa CTajlOr0 PO3BUTKY CYCITUTBCTBA.
€Bporneiicbkuii g0cBia 1 nepcnektuBu» (JIbBiB, 2018 p.); The second round table:
«Ecological impact of fire. Deforestation and forest degradation. Reclamation of
devastated landscapes» (Lviv, 2019.); MixxHapoHiif HayKOBO-IPAKTHYHI KOHpEpeHTIiT
«CyyacHWil CTaH 1 TMEPCHEKTUBH PO3BUTKY JaHIMIAPTHOI apXiTeKTypH, CaI0BO-
MapKOBOT'0 TOCIOIAPCTBA, YpOOeKoyorii Ta ¢gitomeniopairii. 3 Haroau 80-JIITTS Bix AHS
HapopkeHHs mpodecopa B.II. Kyuepssoro» (M. JIeBiB, 2019 p.); MixnapoaHoi
HAyKOBO-TIpakTUUHO1 KoH(epenuii [loainbebki yntanus: Exonoris, 0XopoHa TOBKULIA,
30epekeHHs] G10TUYHOTO Ta JaHAIMA(THOTO PI3SHOMAHITTA: HayKa, OCBITa, MpaKkTUKa (M.
XMmenpHunbkuii, 2019 p.); [I MibkHapoaHiii HayKOBO-TEXHIUHIM KoH(pepeHIii
«Bopomnocrauanns 1 BopoBiABeneHHs. [IpoekTyBaHHs, OyAIBHHIITBO, €KCILTyaTallis,
MoHITOpuHT» (M. JIBBiB, 2019 p.); Il Bceykpainchkiit HayKoBOi KOH(MEpeHIIiT « AKTyalIbH1
MUTAaHHS TEXHOTEHHOI Ta IUBUIbHOI Oe3neku Ykpainu» (M. Mukomnais, 2019 p.); XVII
MixHapoaHiii HAyKOBO-TeXHIUHIN KoHpepeHii «[IpobmemMu ekomoriuHoi 6e3mexn» (M.
Kpemenuyk, 2019 p.); I MixkHapoHiii HayKOBO-TIpaKTHUHIN KoH(pepeHIii « Exonoriuna
Oesneka 00’€KTIB TYpPUCTHUHO-pEKpealiifHoro komiuiekcy» (M. JIpBiB, 2019 p.); 6
Mixuapogaomy KoHrpeci «Ctamuii po3BUTOK: 3aXHMCT HABKOJMIIHBOTO CEPEIOBUIIIA.
Eneproomaanicte. 30anancoBane IlpupomokopuctyBanus.» (JIeBiB, 2020); XVIII
MixHapoaHiii HAyKOBO-TeXHIUHIN KoHpepeHii «[IpobmemMu ekomoriaHoi 6e3mexny (M.
Kpemenuyk, 2020 p.); MikHapogHOMY HayKOBOMY cHUMIO3iyMi «CTaauii pO3BUTOK —
ctan Ta nepcrektuBu» (JIpBiB-Cnabceke, 2020 p.).

Iyoaikauii. 3a pesynbTaTamu MOCHIIKEHb, MPEACTABICHUX Yy AMCEPTAIliiHIN
po0oTi, omybOnikoBaHo 19 HaykoBUX mpallb, 3 SIKUX: 4 CTATTI y 3aKOPIOHHUX (PaxoBUX
BUJIAHHSAX HAYKOMETpUYHOI 06a3u Scopus; 4 cTarTi — y HAyKOBUX (haxOBUX BUIAHHSIX
VYkpainu; 11 — y marepianax KoH(epeHIrii Ta Kpyriiux CTOIB.

CtpykTypa Ta obcsar aucepramii. Jluceprailis CKIagaeTbes 31 BCTyNy, I SITH
pO3AiNiB, BHCHOBKIB, CIHCKYy BHUKOPHUCTAHMX JDKepen Ta mpojaTkiB. Cromcok
BHKOPHCTaHUX JDKEpE BKItOUae 225 HaliMeHyBaHb, 13 HUX 47 — TaTUHUIICIO. 3arajabHuN
ob0car pobotu ckmamae 217 ctopiHok, 3 akux 140 cTOpiHOK OCHOBHOTO TEKCTY 3 9
tabymmsamu ta 50 pucynkamu. [lonatku po3mimieHi Ha 37 CTOpiHKaXx.

OCHOBHUM 3MICT POBOTHU
Y BeTymi OOrpyHTOBAaHO aKTyalbHICTh TEMH, C(HOPMYNILOBAHI METa Ta 3aBlIAHHS
JIOCJIIJI’)KEHb, HABEJIEHI OCHOBH1 HAYKOBI MOJIOKEHHS, @ TAKOK B1ZIOMOCTI PO MPAKTUUHE
3HAQYEeHHS Ta BIIPOBAJI)KEHHSI PE3YJIbTATIB TOCTIIKEHb.
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Y mnepmomy po3aijii BUKOHAHO aHali3 JITEPaTYpHUX JKEpES Ta BU3HAYEHO
OCHOBHI UYMHHHUKHM €KOJIOTIYHOI HEOE3MeKHM NOpPOJHMX BIABAIIB BYTUIBHUX IIAXT
TIPHAYONIPOMUCIOBUX KOMIUIEKCIB Ta iX BIUIUB Ha O€3MEeKy TOBKULIS.

BuacHe 3piiicHeHHs (iTomeniopalii MOBEpXHI TEPUKOHIB MOPOJHHUX BiIBaIiB
BYT'UIBHUX IIAXT 3HU3MJIO O iX HEraTUBHUM BIUIUMB Ha JOBKULIA. HailOuib npuiiHATHUM
CrocoOOM Il OUMIIEHHS MIITEPUKOHOBUX CTIYHUX BOJ MOPOJHUX BIJBaJiB BYTUIbHUX
IaXT € MPOEKTYBaHHS cHUCTeM Olomiaro. SIK BIAOMO 13 MOMEpPEaHIX JOCTIIKEHb
HAyKOBII[iB, BIiJBajJu BYTUIbHMX IIIaXT HETAaTHMBHO BIUIMBAIOTh HA JOBKULIA, Ie M
3aiiMarOTh BEJUKI IUIOLII POJIOYUX 3eMelb. Bkpall HEOOXiHO PO3BMBATH TEXHOJOTIi
yTWIi3alli TEPUKOHIB BYTUIBHUX IIAXT, CTBOPIOIOYM HOBI BHUCOKOIPOIYKTHUBHI
nepepoOHi komIuiekcH. [lepepoOka MaxTHUX TEPUKOHIB TaKOXX HAJACTh HOBI pobOoOUl
MICLS JIFOJISIM, SIK1 POKUBAIOTh B MICTaX Ta CENUIIAX PETioHY.

Y napyromy po3aiji po3po0iieHO mporpamy IOCHIIKE€Hb, HaBEJEHO METOAM Ta
OXapaKTepU30BaHO EKCIEPUMEHTAIbH1 JOCIIIPKEHHSI MOPOJAHUX BiABaJIIB BYT1JIBHUX
maxt. [Ipobu miATepUKOHOBUX CTIYHMUX BOJI BIABAJIIB BYTUIbHUX IIAXT BiAOMpaNHCs Ha
TepUKOHAX BYTUIbHUX MIaXT Ne 2, 4, 9 HOBOBOJIMHCHKOT'O FIPHUYONPOMHUCIIOBOTO PaiOHy
B Toukax 1, 2 Ta 3 (puc. 1-6).

Pucynok 1 — Jlingaku Bigoopy npo0 Pucynok 2 — Jlinsgaku Bigoopy npod
MIITEPUKOHOBHUX CTIYHUX BOJI HA MiJTEPUKOHOBHUX CTIYHHUX BOJI HA
TepUKOHaxX ImaxTu Ne 9 TepuKoHax maxTtu Ne 4

M. HoBoBO/IMHCHKA M. HoBoBONIMHCHKA
A 77 ; S

Pucynok 3 — Jlinsgaku Bigoopy nmpo0 PucyHok 4 — 3aranbHuiil BUTIISIA
MiATEPUKOHOBHUX CTIYHUX BOJI HA tepukoHny maxty Ne 9 M. HoBoBonmHCbhKa
TepUKOHAX maxTu Ne 2 M.
HoBoBonuHchka
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PucyHok 5 — 3aranbHuit BUTIIS Pucynok 6 — 3aranbHuii BUTIISI
tepukoHy maxtu Ne 4 M. HoBoBonmmHchka TepukoHy maxtu Ne 2 M. HoBoBoJIMHCHKA

HNocmipkennst  3aiiicneno 'y HaykoBo-gocminHiii nmabopatopii  €KOoJI0Ti4HOT
Oe3neku, sika (QyHkuioHye B JIBBIBCBKOMY JI€pKaBHOMY YHIBEPCUTETI Oe3MeKu
KUTTEISTIBHOCT], YKpaiHa. CBiOIITBO TPO BIJMOBIIHICTh CUCTEMH KEpyBaHHS
BuMiproBanHsMUu Ne PA127/17 Bin 14.11.2017 p., uunne go 13.11.2021 p., sugane AI1
"JIbBiBcTanmaptmetposoria". Ilonmoxenns mnpo HJ/JI po3pobireHo Ha OCHOBI
HOPMAaTHUBHOTO JJOKyMeHTa: «Ilopsaaok 10OpOBIILHOTO OIIHFOBAHHS CHCTEMH KEPYBaHHSI
BUMIpIOBaHHSAMU. 3arajbHl BUMOTH Ta nopsaok nposeaeHHs. COY 43.01-04725912-
001.2016» (makaz Il «JIsBiBcTanmapTMmerposoris» Bim 21.03.2016 p. Ne 648).
[IpumimeHHss Ta HaBKOJUIIHE CepenoBHUIe Jgaboparopii BIAMOBITAE€ CaHITAPHUM
HOpMaM, TpaBujaM 1 BUMoraM oxopoHu mpari. Takox y IHJJI Ta mabopartopii
pOMHUCTIOBOI TOKcuKoJorii JIbBiBchbkoro HarioHaqmbHOrO MEAMYHOTO YHIBEPCHUTETY
imeH1 [lanuna ["aMibkoro BUBYABCS BMICT BOXKKHUX METATIB Y MIATEPUKOHOBUX CTIYHUX
Bogax Ta mopoai ByruibHHX maxT (Ceigomnro Ne PJI 086/17 Bim 26.06.2017 p. mpo
BIJIMTOBIIHICTh CUCTEMH KepyBaHHs BuMiproBanHsaMu BuMoram JICTY ISO 10012:2005).
BunpoOyBanbHe Ta gomoMmikHE oOJagHaHHS, 3acO0M BHUMIPIOBAIBHOT TEXHIKH 1
Marepianyd  JrabopaTopii  ekoOe3meKd  BUIMOBIZAOTh  BUMOTaM  HOPMAaTHUBHOI
JOKyMEHTAaIlll, a TakoXX TmoBipeHi Ta arectoBani 3rigHo JCTY 3215-95, JICTY
2708:2006, 'OCT 24554-81.

AKTyallbHY KHCJOTHICTH BIJBAJIbHOI MOPOJM BH3HAYEHO ITOTEHIIIOMETPHUYHO,
HITpaTHY QopMy azoty — aucyibdodenonsoBum meronoMm ['panmBanb-JIsmKy, pyxomi
dbopmu pocdopy 1 kamiro — 3a Mmeronamu Mauirina ta KipcanoBa, BMIiCT TyMycy — 3a
MetoqoM AHTOoHOBOI, CkamabsH, CydyuiakiHOI, BMICT KaJbIlil0 Ta Mardio —
KOMITJIEKCOHOMETPUYHUM METOJIOM.

JloBxxuny OiornaTo L, Bu3Hadanocs 3a popmynoro (1), ska BAKOPUCTOBYETHCS IS
PO3paxXyHKy THIY 010TUIaTO 32 BIICTIHHUM THUIIOM:

L=(H-+*V)/u, 1)

ne, H — poGoua rmmbuna ciopyau, m;
V — MBUIKICTH PYXY BOAH, MM/C;
U, — TiIpaBiiyHa KPYMHICTh YaCTUHOK, MM/C.
[Iupuna kaHay OlomuiaTo BU3HAUYaNacs 3a popmysoro (2):



B =g @

ne, H=0,5-0,6 m — riubuHa kaHamy, B Kiil BIIOYBA€ThCS CEAUMEHTALIIS.
KinpkicTh kKopumopiB OiomiaTo Bu3Havanacs 3a Gpopmysoro (3):

L
N=——; 3)
N3ar.

ne, L1 — momxuHa 010I11aTO, M.
Nsar. — TOBXKHHA KaHATY B OJTHOMY KOPHAOPI.

Y Tperbomy po3aiii HaBejeH! MPUPOIHO-KIIMATUYHI OCOOJIUBOCTI Ta BUAOBUMN
CKJIJl pPOCJIMHHOCTI MOPOJHUX BIIBAIIB BYTUIBHUX IIAXT y MekaX HOBOBOTMHCHKOTO
TIPHUYOIIPOMHUCIOBOTO PAHOHY .

JI71s IbOTO perioHy xapakTepHUM HU3bKUI aTMOChEpHUN TUCK 1 BUCOKA BOJIOTICTh
noBiTps. [lepeBaxkaroui HaJ| TEPUTOPIEIO ATTAHTUYHI TOBITPSIHI MACH CYMICHO 3 BILTUBOM
0araTb0X METEOPOJIOTIYHUX UHWHHHKIB BUKJIMKAIOTh YacTi, 1HKOJM 3JMBOBI JIOIII,
MIBUKY 3MIHY TIOTOM 1 0OYMOBIIIOIOTh HECTIMKUN CHIrOBUN MOKpUB. OCHOBHY pOJIb
JIOIIOBHX 1 TalMX BOJ TOPOJHUX BIJIBATIB BYTUIBHHX IIIaXT BIAITpac peakilis MIK
rizpokapboHatamu i cyiabdaramu. I3 0JIHOrO MOPOJHOTO BiJBAy MIATEPUKOHOBI CTIUHI
BOAM BUMHBaIOThL ToHaa 400 T/pik HeOe3MeYHUX KOMITIOHEHTIB.

Hocnimkeno, mo 3a 2019 pik Ha Teputopii M. HoBoBoJMHCBbKA mepeBakaliu
atMocepHi omaau 3JIMBHI JOIIi, BHACIIJOK YOr0 3 TEPUKOHIB BYTUIBHUX MIAXT
BUMHBAIOThCS XJIOPUIH, T1IpOKapOOHaTH, CyibhaTy Ta IHII 3a0pyaHIOY1 PEYOBUHH,
10 CTBOPIOIOTH 3HAYHY €KOJIOTIUuHY Hebe3neky (puc 7).

F SC | Altitude: 263a Climate: Dfb "C: 4.1 mm: 648 mn F o
122 50 100 86 30 e

68 20

50 10

68 20 40

[ 114 -10

14 -1

o1 0z 03 04 05 o7 08 09 10 11 12

a) 0)
Pucynok 7 — CxematnyHe 300paxeHHS KJIIIMaTHYHOTO Tpadika (a) Ta rpadika
TeMIIepaTyp NoBiTps (6) Ha TepuTopii HOBOBOMMHCHKOTO TIPHHUOTTPOMHCIOBOTO
periony 3a 2019 pik

[IpoananizyBaBmm HayKoBI Tpari momepenHix gochigHukiB Manoro Ilomiccs
BCTAHOBJICHO, 1110 Ha TepuTOopii HOBOBOIMHCHKOTO TIPHUYOMPOMHUCIOBOTO palOHYy Ha
TEPUKOHAX PO3BUBAIOTHCS TaKa POCIMHHICTB, aK: Capex pilosa Scop., Daucus carota L.,
Trifolium campestre Schreb., Artemisia absinthium L., Impatiens noli-tangere L.,
Quercus robur L., Betula verrucosa L., Salix caprea L., Carpinus betulus L., Fagus
sylvatica L., Pinus sylvestris L, Robinia pseudoacacia L.
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Y 4erBepTOMY PO3ALII OMUCAHI PE3yJbTaTU EKCIEPUMEHTAIbHUX JOCIIIKEHb
BMICTY HEOE3MEYHUX KOMIIOHEHTIB Yy MIATEPUKOHOBUX CTIYHUX BOJAAX, HNOPOIHHUX
BiJIBaJIaX, IPyHTaX, POCIMHHOCTI, & TAKOXK JOCIIKEHO TEMIEPATYPU caMO3aliMaHHs Ta
3aiiMaHHS  JIICOYTBOPIOIOYMX  JIEPEBHUX TMOpPiA, OaKTEepIONOriyHI  BJIACTHBOCTI
MIATEPUKOHOBUX CTIYHUX BOJA Yy Mexkax HOBOBOJMHCBKOIO TipHUYOIPOMMCIOBOIO
periony. ®i3UKO-XIMIYHI BIACTUBOCTI — L€ MEPEBAXKHO KHUCII Ta JTYKHI PO3YMHH, COI1
BXKHX METalliB, OPraHO-MIHEpaJbHI KOMIUIEKCH Ta 1HIII CHOJIYKH, HE MpUTaMaHHI
MPUPOAHUM YMOBAM.

Pe3ynpTaT HOCHIAKEHb TOKCHKOJIOTIYHMX BIACTUBOCTEH mopoau maxTd Ne 9
Hososonuncekoro I'TIP npencrapneni B Tadmauni 1. [Ipobu 6ynu y3s11 Ha rimbuni 0-20
CM BIiJ NOBEpPXHI BiJBally (Hemeperopiia Mopojaa, CBXKa MOPOJa, MIBAEHHUN CXMHII,
3aXiTHUM CXUIT).

Tabnuus 1 — TOKCUKOIOT1YH1 BIACTUBOCTI BIIBAJIbHOT OPOJIU TEPUKOHY 1axTH Ne 9
HoBOBOJIMHCHKOTO TIPHUYONPOMHUCIOBOTO paiOHY

[liBnennunit 3axigHuit
. Ceixa cxu (Ous cxu (Oins
IToka3Huk Heneperopuia nopoga .. ..
mopoja T TH KK S T TH KK ST
TEPUKOHY) TEPUKOHY)
pH conbore 3,63-4,81 5,59 7,18 8,4
T'igponiTiyHa KHCAOTHICTE MT 10,6 0.21 0,22 0,29
exB./100 r rpyHTY
Cyma BBiOpanux ocHoB (Ca+Mg), 135 30.1 481 514
mr ekB./ 100 T rpyHTY
KobaneTt, MI/kr 25 2,4 48 49
Minp, Mr/kr 6 5,8 13 2,4
HuHK, Mr/Kr 2,7 2,5 6 2,5
Kammiii, Mr/kr 51 4 6 25

3a pesyabTaTaMM JOCHIIKEHb TIOPOJHUX BiJABajiB BYTUIBHUX IIaXT M.
HoBoBonmHChKa BCTAaHOBJICHO, IO B XIMIYHOMY CKJIa/Ii IEPEBaKatOTh TaKi PEUOBHHM SIK
Ca, Mg, NOs, P20s5, K;O. V BinBanbHIN mopoji reoxXiMiyHUN (OH TEepEeBHINYBAIH
koHneHtpaiii P,O ta KO, ki CIpuYMHSAIOT, HETaTUBHHMM BIUIMB Ha OioTy. BimBamm
BYT'UIBHUX MIAXT MICTATh: Kanbiik — 0,08 %; marwuiit — 0,01%; mitpatun — 0,2%; oxcun
dochopy — 0,9 %; oxcun kamito — 0,7 %, mo y 1-2 pa3u Buille BMICTYy HEOE3MEUHUX
JIOMIIIIOK B OCaJ0BUX MOPOJaX paioHy.

Cyma ocuoB Ca+Mg y noponi BigBaiy B cepeaabomy ckianae 35,8 mr exs/100 r
IpYHTY. Y TPYHTI Ha TIBJEHHOMY Ta 3aXiJHOMY CXWJIaX TEPUKOHY 1€l MOKAa3HUK €
BumuM — 48,1 mr exB /100 r rpynty ta 51,4 mr ekB./100 T IpyHTY BiAIOBiTHO.
Heneperopina moposia xapakTepu3yeThCsl AyKe HU3BKAM BMICTOM OOMIHHOTO a30Ty —
49,8 Mr/kr. 3HAaYHO MEHIIIUM € HOTO BMICT Y 3pa3Kax 31 CXWIiB TepUKOHY — 14,2 MT/KT.
Haii6inpmre pyxomoro ¢ochopy Ta kamito BUSBICHO y CBiXKiM moposai. Cepenani BaioBi
3HAYEHHS ITUHKY ISl TOPOAY CTAaHOBIATH HeBenuKy 9acTky Bin ['JIK —0,3%. Haitbinbie
pyxoMoro IMHKY 3adiKCOBaHO Ha TiBAEHHOMY cxwii BimBamy. [Ipm 1upomy Ha
MiBIGHHOMY cXWiIi crioctepiraerbes nepeBuieHHsM ['JIK mini y 4 pasu 13 mr/kr (ipu
I'’IK 3 mr/kr).

JocmipkeHHsT  (13UKO-XIMIYHMX — BJIACTUBOCTEW mopoau maxtu Ne 9
HoBOBOIIMHCHKOTO TIpHUYOMPOMHUCIOBOTO PAWOHY Jald 3MOTYy BCTAHOBUTH, IO HE
neperopiyia mopoja € KUucio — pH coboBOi BUTSHKKU 3MIHIOETHCS B Mekax 3,63-4,81.
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INaponiTuyHa KUCIAOTHICTH BUCOKA, cTaHOBUTH 10,6 mr.exB./100 r rpyHTy 1 Ouiblie.
CyOcTpaT Ha cXWJIaX Ma€ JIY)KHY PEakKilito 1 3HaUHO HUXKYY TIIPOJITUUHY KUCIOTHICTh
0,22-0,29 mr.exB./100 r. (puc.8).

88,01
90
80 72,81 73,02 74 61
67,7
70 62,32
60
[
2 50
E 40 34,1
23,51
30 19,12
20 15 2 13 54
8.3
10 702 695 64339 19 483
0 L
Bimpan (6imx Bigpam (20-30 Bimpan (1-1,5M  Bimg mignixoks 100 M Bix
cToBOypa CM BiJI IepeBa) Bijl AepeBa) BimBaIy Bigeany (Gimt
Jepera) CTOKY CTiUHOT

BOJII 3 BIBAIY)
EpH ®EIymyc @Ca EMg mNO3 mP205 mK20

Pucynok 8 — ®13uK0-XiMi4H1 BIACTHBOCTI BIIBATBHOT TOPOIU MIAaXTH Ne 9 M.
HoBoBonmHcbKa

B pesynbpTaTi mpoBeaeHUX TOCITIKEHb BHUSBICHO CYTTEBI BIIMIHHOCTI (DI3UKO-
XIMIYHOTO CKJIaay MiATEPUKOHOBHUX CTIYHUX BOJ 3 MOPOJHUX BiJBaJIiB BYTUJIbHUX IIAXT
Ne: 2, 4, 9 (tabm. 2). ¥ Bcix mpobax BOAM JOCTIIKYBAHOIO paioHy 3adikCOBaHO
migumieHHs BMmicty amoHio (NHi") y 5 pasiB (mepeHacHueHHs MiATEPUKOHOBHX
CTIYHUX BOJ TOPOJHHUX BiABaJiB BYTUIBHUX IIaXT), IO y CBOK YEpry BHUKIHUKAE
3a0pyaHIOE Tiapocdepy periony.

st ipo6 Ne 1, 2 (taGx. 2), siki Oynu B34Ti 3 BimBany maxta Ne 9, 3adikcoBaHo
3HI)KCHHSI BOJHEBOTO mokazHuka pH mo 4,7—4,8. Take mocuieHHS KUCIOTHOCTI BOJIU
BIJINTOB1/Ia€ BUCOKOMY PIBHIO BUMHBAaHHS MIHEpaJIbHUX COJICH 13 BIJBaJIIB 1 THM CaMHM
IIJIBHINY€E PIBEHB 3a0pyIHEHHS JOBKIILIA.

VY Toui Bimbopy npodbu Boau Ne 2 (Tabin. 2) 3adikcoBaHO 3HAYHE MEPEBUIICHHS
BMICTy opraHiyHux pedoBuH 110 11 %, mo maiike B 2 pa3u nepepuiye ['JIK. YV npobax
BOJM 13 MTHDKKS BiBaTiB 3a()iKCOBAHO 3HAYHE MEPEBUIIIEHHS BMICTY T1IpOKapOOHATIB
(pobu Ne 3, 4, 5, 6, Tabm. 2). Y ipo6i Ne 4 (Tabi1. 2) 3adikcoBaHO 3HAYHE ITEPEBUIIICHHS
BMicTy 3auiza, (y 50 pa3iB nepesuirye piseHs ['JIK).

BMicT y mifTepukoHOBHX cTidHMX Bojax 3aniza (0,3-18 mr/am®); cymsdaris 500-
(800 mr/mm®); mirpuris (3-53 mr/am®); mirparis (45-152 mr/am®); rigpokapOoHartiB i
PO3MOBCIOJKEHHS iX y 0I0TYy, CIPUYMHSIE TPUIMHEHHS POCTY POCIWHHOTO MOKPHUBY.
Peaxkiiist cepenoBuIa Ay TOCTIKYBAaHUX TPOO BOJIU € JIYKHOIO.

Bucokuii BMiCT aMOHIMHHMX COJICH CBIIUYMTH PO 3HAYHE 3a0pyAHEHHS BOIH, aJIKe
aMOHIaK € CIIOIYKOI0, III0 YTBOPIOETHCS B MPOIIEC] PO3KIIALy aMiHOKACTOT. OTHOYaCHHMA
BMICT y TIpo0ax BOJM 3airi3a (CepeaHill MOKa3HUK Yy BCiX pobax 2,6 Mr/am?), HITPUTIB
(cepemHiii TOKa3HUK y BCiX pobax 16,5 mr/am®) Ta HiTpaTiB (CepeaHii MOKa3HUK Y BCiX
npobax 67,7 Mr/am*) CBITUHUTH MPO 3HAYHY 3a0PYAHCHICTh Yepe3 OKUCHEHHS MOPOJIH Y
BIJIBaJIl Ta BUMHBAHHA 11 BOIOIO.
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Tabnuirs 2 — Oi3UKO-XIM14HI BJIACTUBOCTI MiITEPUKOHOBUX CTIYHUX BOJ 3 TOPOTHUX
BiJIBaJIIB BYTUIbHUX 11aXT HOBOBOJIMHCHKOTO TIPHUUOITPOMUCIOBOTO palioHy
(maxtm; Ne: 2, 4, 9)

Pesynprar 'K
Ne HazBa nmoka3Hnuka OILHH.HHH Nel | Ne2 | Ne3 | Ne4 | Ne5 | Ne6 | No7 | Ne® | Ne9
3/m BUMIpY Mr/am?
ITaxTa Ne9 IITaxTa Ne2 ITaxTa Ne4
Boauesuii 6,0—
1. nokassk (pH) on.pH | 4,7 4,8 7,3 7,8 1,7 7,9 6,6 8,0 6,4 9.0

o, | Cyxuid sammmok || 970 | 1971 | 677 | 690 | 1520 | 1470 | 770 | 1353 | 403 | 1000

(90 °C)
MinepanbHuii
3, 3QTHITIOK mr/ov® | 249 | 1749 | 649 | 636 | 1480 | 1380 | 750 | 1265 | 375 | 1000
(800 °C)
Bwicr opr.
4. PEIOBHH %mac. | 80 | 11,0 | 40 | 80 | 30 | 60 | 30 | 70 | 70 | 6,0
(800 °C)
5 | JKoperxicts M*™ 1 08 | 198 85 | 62 183|173 | 93 | 186 | 54 | 7.0
3arajbHa €KB/IM
6. | ~Xoperkicts M o6 | 1,2 | 38 | 36 | 48 | 66 | 29 | 62 | 11 | 7,0
KapOOHAaTHA eKB/m>
7. r‘ﬂp("é‘éfg‘?)‘*m mr/oe® | 366 | 732 | 232 | 220 | 293 | 403 | 177 | 378 | 671 | -
3
8. Xnopuau (CI) | mr/mm? 25 145 | 349 | 53,2 | 77,0 | 945 | 548 | 134 | 64,3 | 35,0
9. ng‘fi‘;“ v/ | 1195 | 861 | 189 | 210 | 597 | 408 | 243 | 408 | 129 | 500

10. | Hitputu (NO;) | m/me® | 0,2 | 123 | 72 | 3,6 | 195 | 235 | 18,6 | 53,2 | 10,2 | 3,0
11. | Hitpatu (NOs) | mr/me® | 3,7 | 26,8 | 59,0 | 258 |152,3| 125 | 88,2 | 102 | 26,8 | 45,0
12, q)(gg‘;‘;“ wmr/m® | 00 | 01 | 00 | 00 [ 06 | 03| 03| 20 | 00 | -
13. | Kanowiii (Ca™) | mo/me® | 12,4 | 246 | 144 | 922 | 206 | 174 | 122 | 206 | 62,1 | -
14. | Marwiii (Mg”™) | mo/me® | 2,2 | 912 | 158 | 195 | 97,3 | 105 | 38,9 | 101 | 280 | -
15. 33”‘3(0;8”;‘”’“ mr/me® | 01 | 03 | 00 | 180 | 13 | 24 | 01 | 1,7 | 00 | 03
AMOHIH COTLOBUI
(NH4")
Cyma Hatpii
17. | (Na")+xamiii | mr/me | 68,6 1064 | 37,8 | 77,2 | 118 | 72,5 | 59,1 | 70,1 | 24,5 | -
X"
XimiuHe
18. | cnoxusamms |MrO/me | 12,3 | 254 | 172 | 239 | 423 | 36,1 | 21,3 | 36,1 | 128 | -
kucHio (XCK)

16. mr/om® | 3,7 | 124 | 19 | 57 28 | 96 | 24 | 68 13 | 1,0

AHaJi3 3pa3KiB MiATEPUKOHOBHUX CTIYHMX BOJI MIOPOJTHUX BiABAJIiB ByTUIBHUX MIAXT
MOKa3aB, M0 B 11 XIMIYHOMY CKJIa/li EPEeBaXKal0Th TaKi KOMIIOHEHTH fK: Hikenb (48%),
k00anbT (37%), minb (9%), nuak (6%) (Tabd. 3).

Tabmursg 3 — BMicT BaXXKKHUX METaNIB y MIATEPUKOHOBUX CTIYHUX BOJIaX MTOPOJTHUX
BiJIBaJIiB BYT'UIbHUX MAaXT HOBOBOJIMHCHKOTO TIPHUYOMPOMHICIOBOTO PAiOHY

Tokasnux Pezynomam, me/om®
Hunak 0,018
Hikens 0,15
Mins 0,028
Kobanst 0,117
CBuHELb 0,001
Kanmii 0,001
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BwMmicT y Bozil aMOHIaKy Ta HITPUTIB BKa3y€e Ha MOCTIMHE JXKepesio 3a0pyIHEHHS 13
BifiBau1iB mopou (puc. 9).

160 1523

140

120 / AL

100 0102

88,2
80

Mr/ o

60

40

20

Pe3yabTat npodn

=0=Himpumu (NO2-) =0=Himpamu (NO3-)

Pucynok 9 — 3miHa MoOKa3HUKIB BMICTY HITPUTIB Ta HITPATIB y MpoOax CTIYHOI BOAM 3
TEPUKOHIB

[TepeBuiieHHs piBHS aMOHIaKy Y BOJI1 13 MOTPAIISSHHSIM 11 y piKA MPU3BOJIUTH J10
€KOJIOT1YHOi  HeOe3NMeKH eKOCHCTeMH B IUIoMy. B mporeci  BUTICHEHHS
HITPOTEHUYTJIMBUX BUJIIB PYHHYIOThCS (DYHKITIOHAJIBHI 3B’SI3KM MDK yciMa JJaHKaMHu
eKocucTeMu (pOCiIMHAMHU, TBapUHAMHU, MIKpPOOpraHi3MamMu), WI0 NPU3BOAUTH IO
MOPYIIEHHS CaMOBITHOBJIEHHSI ekocuctemu (puc 10).

19,8
18,3
17,3
16
14
12 11
[ 93
10 L ]
g 8,5 g
8 _— 1 - T 7
6,2 0.6 62, o
[ [ [ i |54
4 8
3.8
L L — 3’6 L 3 L ’93 L !
Hm! | . | I | I | I ..

Ilaxma 9 HMaxna 9 Hlaxma 9 Hlaxma 2 Hlaxma 2 Haxma 2 Hlaxme 4 Haxma 4 Hlaxma 4
(moura 1) (moura 2) (moura 3) (moura 1) (moura 2) (moura 3) (mouxa 1) (moura 2) (mouxe 3)

MIr-ekB/am?; % Mac.
(=Y

= N

B KopcTRicTh 3araabHA B JKopcerkicTs KapOoHaTHA O Buict opr. peaoras (800 °C)

Pucynok 10 — 3miHa moka3HUKIB KapOOHATHOI, 3aTajibHOT )KOPCTKOCTI Ta BMICTY
OpPraHIYHUX PEUOBHUH Yy MPoOaxX MIATEPUKOHOBUX CTIYHUX BOJ 13 TEPUKOHIB
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AHai3 pe3ynbTaTiB TJabOpaTOPHUX JOCTIAXKEHb CBIIYUTH, [0 ITPYHTH IMOBHICTIO
BTpPayaloTh CBOI MOXKUBHI peyoBUHU 10 MuOuHu 0,6 M, a y paniyci 1 km BinOyBaeThCs
HAKOIMMWYEHHSI BAKKUX METAJIB, BTpaTa ryMycy 1 iX Jerpajauis. Y BiABaJbHINA HOpPOAl
JOCIII)KYBAHOTO paiioHy TeoxXiMiYHMI (OH Ta BMICT NEPEBUILYBAIM KOHUEHTpALIl
nikemo (0,15 mr/nm®) ta koGanery (0,117 mr/am3). 3paTHiCTE POCIUH BHPOCTATH B
yMOBax 3a0pyAHEHHs JOBKUUIS BaXKKMMH METajlaMH IMOSICHIOEThCS ICHYBaHHSM Y HUX
[IUPOKOTO CHEKTPY PI3HOMAHITHUX MEXaH13MIB CTIMKOCTI, IO JIIFOTh Ha PI3HUX PIBHIX
PO3BUTKY POCIUHHOTO OpraHi3My.

JlocnipKeHO BMICT BaKKUX METANIB Y POCIMHHOCTI OPOAHUX BIABATIB BYTIJIbHUX
maxT M. HoBoBonuHchka (puc. 11). 3HauHe HAKOMUYEHHS KaJIMIIO CIIOCTEPIra€ThCS Y
kopi (5,25 mr/kr) Ta (2,75 wmr/kr) kopinui Salix caprea L. Takuii HepiBHOMipHHMIA
PO3MOALT BMICTY KaJMII0 y PI3HUX YACTUHAX JEPEB BUKIUKAHUM MICIIEM iX 3pOCTaHHS
Ta OJIM3BKICTIO KOPIHHSA J0 MiITEPUKOHOBUX CTIYHUX BOJI 13 BUCOKUM BMICTOM Ba)KKHX
MeTadiB. AHalI3yloud BMICT IUIIOMOYMY B POCIMHHIM CHUPOBHHI BCTAHOBJIEHO, IO
BUCOKHH HOTr0 BMICT HAaKOIUYYEThCS y KOpeHsx Oepesu (2 mr/kr) ta kopi Bepou (0,71
Mmr/kr). CHocTepiraeTbes 3Ha4yHa aKyMyJISIlis KypyMy Ta IUHKY y Kopi cocHu (14,50
mr/kr) ta Bepou (11,97 wmr/kr). Takuii BUCOKHI BMICT 3a0pyJHEHBb MOSICHIOETHCS
MOPUCTOIO CTPYKTYPOIO AepeBUHU. BMICT K0OanbTy Ta HIKENIO Yy 3pa3kaxX pOCIMHHOCTI
He nepesuiyroTs I'JIK.

uCd mPb mCu mZn

14,50

11,97

12 IL05

822 819 8,58 8,69

6.63 6,7
5,90 5.65 5,78

4.2 4,1

BMicT BASKKHX MeTaJiB, MI/KI

Pucynok 11 — BMicT BaKKHX METajiB y pOCIMHHOCTI MOPOJHUX BiABATIB BYTUIIbHUX
maxT HOBOBOJIMHCHKOTO TIPHUYOIIPOMHUCIOBOTO PAaHOHY

Huzpkuit  piBerp 3amicHeHHs (60 %) TepuKOHIB  BYrUIbHHUX  IIaXT
HoBOBOIMHCHKOTO TIPHUYOTIPOMHUCIOBOTO PAOHY BH3HAYAETHCS 3HAYHUM 3aCOJICHHSIM
Ta BHCOKOK KOHIIGHTPAIIEI0 BOJOPO3YMHHUX COJIEW. 3arajbHa 3acCOJICHICTh
BHM3HAYAETHCA BMIiCTOM cynbdaT-iona (SO42") BMIiCT IKOTO y TEPUKOHAX BYTiIbHHMX LIAXT
M. HoBoBonmHchka Bapitoe B mexax 0,16—0,68 v/ 100 r rpyHTY.

VY pe3ynbTaTi NpoBeACHUX MIPOJOTITYHUX JOCHIIKEHb OYJI0 BCTAaHOBJIEHO, 1110 Ha
TepukoHax HOBOBOJMHCHKOTO TPHUYONPOMUCIOBOTO PAilOHY JIICOB1 KYJIbTYpHU 3AaTHI
caMo3aiiMaTucs Ta CHOPUSITH PO3MOBCIOJKEHHIO HHU30BOI MOXEX1. TeMmieparypHi
JOCJIIJIPKEHHSI ICPEBHUX BUJIB, SKI PO3BUBAIOTHCS HA IMOBEPXHI MOPOJHUX BIJBAJIIB
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BYT'UIBHHX IIAXT, € BAXKJIMBUMHU 3 TOUKH 30py KOMIUIEKCHOT OLIIHKK €KOJIOI'TYHOT O€3MeKH
OOBKULIS perioHy. OKpiM TOKCHMYHOIO enadoTommy, 3amui€HOCTi, MiABUIIEHOTO
pamianiiHoro (oHy, POCIMHHICTH MiANMANa€ IiJ TeMIepaTypHUd BILIUB (puc. 12).
[IpoayKTH HEMMOBHOIO pO3Majly NOTPAIUISIOTh Y CTIUHI BOJIU, TOAATKOBO HACUUYIOUH X
HeOe3NeYHUMH PEUYOBUHAMU Ta CIOJdykKamMu. Temmeparypa camo3aiiMaHHsS: Oepe3u —
+475 °C, nyba — +480 °C, ko3siuoi Bepou — +473 °C, cocau — +475 °C. 1li naHi €
BXJIMBUMU 3 TOUKHM 30pY IMPOIIECIB caMO3aiiMaHHs MOPOJIU, K JIXKepesia BUHUKHEHHS
MOKEK Ha MOBEPXHI BiBaJIIB BYTUIbHUX IIAxXT. JlepeBo-4arapHUKOBa POCIHMHHICTH 3a
TaKMX YMOBaX CIIPHUs€ MOMUPEHHIO BOTHIO 1 BAHUKHEHHS HU30BUX MOKEXK.
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CocHa bepe3za (Betula Jy0 (Quercus Bepda ko3a4a
(Pinus sylvéstris L.) pendula) robur) (Salix caprea L.)
B Temnepatypa 3afiManHa +°C B Temmeparypa camo3aiiManas +°C

Pucynok 12 — Camo3zaiiManHs Ta 3aiiMaHHs JICOBUX KYJIBTYp, K1 pO3BUBAIOTHCS Ha
TEPUKOHAX BYT'UIbHUX MIaXT HOBOBOIMHCHKOTO FPHUYOMIPOMUCIOBOTO PaiOHy

Ilin 4ac pgocmipkeHHS MIKPOOIOJOTIYHUX TIOKAa3HUKIB (KOJIOHIEYTBOPIOIOU1
OJMHMII) CTIYHOI BOJAW 3 BiABaJIIB BYTUIBHMX IIAaXT JOCHII)KYBaHOTO pErioHy
BCTAHOBJICHO, IO OUISA MIAHDKOKS Ta Yy pajiyci 5 MeTpiB Bif MITHDKKS TEPUKOHY
MEPEBUINICHO TPAHUYHO JIOMYCTUMI KOHIIEHTpaIlii KUIBKOCTI KOJOHIEYTBOPIOIOUUX
onuuuik Ha 40 % (puc. 13-14).
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Tloponsmit Jiihiiiv v 10 5 M Bix 50 M Bin 10 150 M Big Byriiriiia'i]gfaxm TepHKORY TEpHROHY TEpOHY TEpIEOHY
sineamie TEPIKOHY TepUKOHY TEPHUKOHY TEPUKOHY
BYTLIBHOL INAXTI B Kinsxicrs xononili B Cepepre 3Hadensx (10°)
Pucynok 13 — MikpoGionoriyai Pucynok 14 — Mikpo6iosioriusi
BJIACTUBOCTI1 CTIYHOI BOJH TTOPOTHUX BJIACTUBOCT1 MOPOJIHUX BIJBAIIB IIAXTH

BiaBaiiB maxtu Ne 9 M. HoBoBosiMHCEKA Ne 9 m. HoBoBoOJIMHCBKA
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Taki 3Ha4YeHHS BKa3ylOThb Ha T€, LI0 NOPOJHI BIABAJIM BYTUIBHUX IIAXT €
NPUPOAHUM CEPENOBUIIEM JUIsl ICHYBaHHS Oararbox BHAIB TIpuOiB, Oakrepid Ta
MOOJMHOKUX MiKpoopraHi3mis. [IpoBeneHi 1abopaTopHi JOCHIIKEHHS JAI0Th IMiJICTaBy
KOHCTaTyBaTH, IO KUIBKICTh MIKPOOpraHi3MiB Ta iX OIOJIOrIYHAa aKTUBHICTH ¥y
MIATEPUKOHOBUX CTIYHMX BOJAX Ta MOPOJI BYTruUIbHUX MMAXT M. HoBoBOJIMHCHKa
3aJIEKUTH BIJ] PIBHS aHTPOIIOT€HHOI'O HABAHTAKEHHS BYTIJIbHUX MIATPUEMCTB.

MikpoopraHizMHu BUCTYNAIOTh YYyTJAMBUMU 1HAUKATOPAMH, 1110 HAJAAE MOMXKIUBICTh
BUKOPUCTaHHS 1X JUIsl MOHITOPUHTY 3a CTaHOM JIOBKULIS TIPHUYONPOMHUCIOBUX
KOMILJIEKC1B, BIITBOPEHHS JaHAIA()THO-010JI0TTYHOT'O PI3HOMAHITTS MOPOJHUX BiJIBAJIIB
Ta MIATPUMAHHS €KOJIOT14HOI O€3MEeKU PErioHy.

Ce3oHHa qUHAMIKa BMICTY HEOE3MEUHUX PEUOBUH Yy CTIYHMX BOAAX A€ 3MOTY
cTBEepKYyBaTH, 1m0 A1 maxt Ne 2, Ne 4, No 9 M. HOBOBOJIMHCHKA 3HUKEHHS BOJIHEBOTO
NOKA3HUKA, a TaKOX IepeBULIeHHs BMicTy cynbdaris (1004 mr/nm®), xamsmiro (520
mr/am3), rigpoxapGonaris (220 mr/am®), miTparis (158 mr/nm3) y 2 pasu B HOpiBHAHHI 13
['1K, BUK/IMKa€e MIIBUIICHHS PIBHS 3a0pyaHEHHS TOBKiLIsA (puc. 15).
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Pucynok 15 — BMmict HeOe3eYHUX KOMIIOHEHTIB MPOTATOM POKY MIATEPUKOHOBUX
CTIYHUX BOJ TIOPOAHUX BiJBaJIiB ByTUJIBHUX IIIaXT

CriocTepiraeThcs epeBHILEHH Y BCiX mpobax cynbgatis (349 mr/aM® a1s maxtu
Ne 2, 710 mr/am® nng maxtu Ne 2, 1004 mr/am® nis maxtu Ne 9).

[lopomgHi BigBanM BYTUTBHUX IIIAXT, a TaKOXX 3a0pyIHIOOYl pPEYOBHHU B
MIATEPUKOHOBUX CTIYHMX BOJAX CIYTYIOTh JDKepernamMu 3a0pyAHEHHS MiJ3eMHHUX Ta
MOBEPXHEBUX TOPU30HTIB (pHC.16).

3HauHe MEPEeBUIICHHS OUTHIIOCTI HEOE3MEYHUX PEUOBHMH Ta CIOIYK B CTIYHUX
Bofax maxTu Ne 9 MOSACHIOETHCS THM, IO MIaXTa € Ji0Y0I0, 1€ 3 TUIMHOM dYacy
YTBOPIOIOTHCS HOBi BimBanmu mopoxau. I[llaxtu Ne 2 ta 4 — Hemitoui Ta Ha cTamii
pekynbTuBaii. /{nHaMmika momMpeHHs KoOaIbTy, Mijil, HIKEIIO 13 MOPOJAHUX BIBAJIB y
JOBKUUTSL Jlajia 3MOTY BCTAHOBUTH, IO HAWBUIUM iX BMICTOM XapaKTEePU3YIOThCS
BinBanu maxtu Ne 4 (ue piroua). Halinmkue — maxtu Ne 9 (mitoua).
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Pucynok 16 — BMmicT HeOe3neuHnX KOMIIOHEHTIB B CTIYHUX Bojaax maxTt Ne 2, 4, 9
M. HoBoBoNMHCHKA

[TepeBuiieHHs: BMiCTy KOOaNbTy y MOpOAHUX BigBaiax ctaHoBuTh (0,16, 0,11 Ta
0,006 mr/nm%). Haii6inbmie rigpokap6onaTis 220 Mr/aM® HaKONMYY€eTHCS y HOPOJHHUX
BifBaax maxti Ne 9 Ot MiAHDKKSA TEPUKOHY, aie He nepesuinye 3HaueHus (I'JIK 300
mr/mm3). Haiisumuii BMict xnopuis (192 mr/nm®) crioctepiranucs ajs BigBamiB IaxTH
No 4, sxi BimiOpaHi 13 BOJOWMHM, IO 3HAXOAUTHCA OUIS MIAHDKXKS TEPUKOHA.
Bcranorneno, 1mo Ha Bijictani 15 M BiJ MTHIAOKS TePUKOHA MIaXTH Ne 2 KOHIIEHTpaIlis
HITPATIiB B IPYHTI € HUKYOIO y MOPIBHAHHI 3 iHmMMuU AinsHkamu (158,3 mr/am®) i (198
mr/nmm®) BigmosizHo. Ha Bigcrani 10 M Bij migHiXKS TepUKOHA BMIcT cyib(aris
CTaHOBUTH 716 Mr/mM°, Ha BifcTaHi 5 M Bix mimHDKKSI — 552 Mr/aM° i Ha BincTaHi 2 M Bij
nigHioks — 1884 mr/nm® Bignosiguo, mo nepesumnye 'K (500 mr/am3) y 3 pasu.
JluHaMika po3MOBCIOIKCHHs HeOe3MEeYHUX PEYOBUH Ta CITOJIYK Y 30H1 BIUIUBY BYT1JIbHUX
maxrt « 2, 4, 9 HoBoBonuHcwskoro ['TIP 306paxkeno Ha puc.17-21.
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TakuM 4YMHOM HaMHM BCTaHOBJICHO, IO HANHOUIbII 3a0pyAHEHMMH JUISHKAMU
MOPOJHUX BIJBAJIB € MITHDKXKS 13 MIBHIYHO-CXimHOro Ooky. Ha Bigcrani 15 M Bifg
MIAHIAOKS TEPUKOHIB KOHIIEHTpaIlil 3a0pyAHIOIOUNX PEYOBUH 3HUKYIOThCA, ajie IEsIKI 13
HUX HepeBUIIyOTh (cymbdaru 1884 mr/am®) rpaHMYHO NOMYyCTHMI KOHIIEHTpaLii Ta
CHOPHUUYMHSAIOTH TEXHOIC€HHUI MPECUHT Ha KMB1 OPraHi3MH.

Y m’aromy po3aiii  po3riSIAAIOTHCS NUISIXA 3HUKEHHSI PIBHSA  €KOJIOTTYHOT
HeOe3nekn Ha JoBKULIA. IIpeacTtaBiaeHo cmocoOM 30€pekeHHs, CIpPSMYBaHHSA Ta
¢dbopmyBaHHsS (ITOIIEHO31B-MEJIOPAHTIB y 30HI BIUIMBY BIIBaJiB BYTUIBHUX MIAXT,
3alpONOHOBAHO TPOEKTYBaHHS Ta PO3paxyHOK Olomiarto. BpaxoByroun 3HauHe
PO3IMOBCIOKEHHS 010JIOTTYHOTO OUMIIICHHS ISl MICBKUX Ta BUPOOHUYMX CTIUHHUX BOJI 13
nepeBaXHUM 3a0py/IHEHHSIM OpraHIYHUMHU PEYOBMHAMM, YaCTO MOHATTS JIOOYMIIECHHS
OTOTOKHIOIOTh 3 3-1M CTYNEHEM OYUIIEHHS (TPETUHHOTO OYMIIEHHS), TpHuiiMatouu 3a 1
CTYMiHb KOMIUJIEKC CHOpPYJ MEXaHIYHOIo, a 3a 2-hil CTYMiHb — KOMILIEKC CHOpYA
010JIOT1YHOI'0 OYHILIEHHS.

3HayHa WIKOJAA BOJHUM pEcypcaM HAHOCHUTBCS B pe3yJbTaTi 3a0pyaHEHHs
MOBEPXHEBHUX BOJI TEXHOJOTIYHMMHU BiJBaJaMH Ta CKHJIaMH HEIOCTAaTHHO OYMIIEHHX
CTIYHUX BOJI, a TAaKOX CTOKAMH TajuX Ta 3JUBOBHX BOJI 13 BiJIBAJIIB BYTJIbHUX IIAXT.
[lonanpie mNOTpaAIUISHHS CTIYHUX BOJI TIPHUYOIPOMHUCIOBOTO pErioHy y 010Ty
MPU3BOIUTE J0 3a0pyJAHEHHS IHIIUX BOJHHUX pecypciB (30kpema p. 3aximuux byr) ta
€KOJIOTIYHOI HeOe3MeKH TOBKULII0, 3a00J104yBaHHS TIPYHTIB, Tomo. Ha pucynky 22
300paK€HO JMHAMIKY TMOLIUPEHHS 3a0pYyAHIOIYHMX PEYOBUH JO CTIYHMX BOJ Ta
HAKOIMYCHHS X OIS MIAHIKXKS MOPOJIHUX BiIBATIB BYTJIbHUX IIaXT.

CI', Feyr, Ca*" S047,
NH4, Mg?, Na*+Ka*

Tiipsenni 80T

T

Pucynox 22 — 3-D 300pakeHHs Mirpailii HeOe3meyHnX KOMIIOHEHTIB
MIATEPUKOHOBHUX CTIYHUX BOJI IIOPOJIHUX BiJBaJliB ByTUJIbHUX MIAXT
HoBOBOIMHCHKOTO TIPHUYOTPOMHUCIOBOTO PAHOHY Y JTOBKLLIS

Jl1s1 3an00iraHHsi €KOJIOriYHOT HeOe3NeKH JOBKULIIO BiJl HIATEPUKOHOBUX CTIYHHX
BOJI BiJIBAJIIB BYT'UIbHUX IIAXT 3aIIPOMIOHOBAHO MITYYHO CTBOPUTU CUCTEMH OUUIIEHHS —
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Oioriato. B mporeci MpOXOMKEHHS CTIYHUX BOJ 4epe3 IIapu 3aBaHTAaKEHHS
BIIOyBalOTbCA  mpouecu  (QUIBTPYBAHHsS, OCADKEHHs, aJCcOpOIii, MOIJMHAHHA
3a0pyIHIOBa4iB BOAHUMH POCIMHAMMU.

VY miATepuKOHOBUX CTIYHUX BOJAX BiBaJIiB BYTrUIbHUX 1axT HOBOBOJMHCHKOTO
TIPHUYONPOMHUCIIOBOTO paloHy, IO HAAXOAATh Yy Ol0mMIaTo, BH3HAYEHO TaKi
KOHLIEHTPAIil KaTiOHIB i aHIOHIB, 10 00YMOBIIIOIOTH iX coneBMicT: SO4% = 2650 Mr/am;
CI'= 170 mr/nm3; Na* + K* = 850 mr/mm?; Ca?* = 400 mr/nm3; Mg?* = 220 mr/am?*; HCO*
= 15,1 mr-exs/am>.

Jliist mpoexTyBaHHs O1011aTO OIS MIAHIAOKS MOPOJIHUX B1ABATIB BYTUIBHUX IIAXT
Hamu Oyno BH3HAuYeHO: NOBXUHY Oiomnaro (510 M.), sKe BUKOPHCTOBYETHCS 3a
BIJICTINHUM THIIOM, IIMpHHa KaHamy Oiomnarto 30 M. O6’em Oioruiaro ckmanae: W =
30-:510-0,55 = 8415 m?®. TpuBanicTe mnepeOyBaHHS OUYMILYBAaHUX BOJ B OIOMIATO
cTtaHoBUTH 1,5 noou. KoHcTpyroBaHHs 6l0omuiato ciif 3[1HCHIOBATH 13 ypaxXyBaHHSM
NPUPOAHUX JIaHAWAPTIB Ta JOCTYMHOI AUIAHKHM 3emili po3Mipom 60x400 m. [lupuny
KOPHUA0pY-KaHaly MpUMaEMO BIAIMOBIIHO A0 po3paxyHKiB — 30 M., TOBKUHY KaHay B
oaHomy Kopuaopi — 60 M. KijbkicTs kKopuaopis — 9 mir. (puc.23).

Phragmites australis

(Cav.) Trin. ex Steud Acorus calamus L.

Typha angustifolia L.

[ T .
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Criuni Boau
TOPOHMX
BiIBAJIIB
BYTIILHUX IIAXT

“ Kopinus *Ocan

Iap raunm, mcky

Pucynok 23 — CxemaTuane 300pakeHHs1 00JamTyBaHHs 01011aTO OIS TEPUKOHIB
BYT'UTBHUX IIAXT

[lin wac mpoexkTyBaHHA OI10IJIATO 3alPOMOHOBAHO BHCAKYBaTH OYEpET
spruaitHuii Phragmites australis (Cav.) Trin. ex Steud. Ta pori3 By3pkonucTuii Typha
angustifolia L., sixi BHIAISFOTH i3 ITEPUKOHOBUX CTIYHUX BOJI 3a0pyTHIOOY1 pEYOBUHHU
— KaJliid, KaJbI[ii, MarHiid, MapraHeilb, CipKy, BaXKi Metanu, ¢henonu, cyiabpatu. J[HO
010T71aTO BUKOHYETHCS 3 TIUH a00 micky. [1o THY B IpyHTI IPOBOAUTHCS BUCAIKA BUIIINX
BogHux pocimH (BBP). [lns 3amoOiraHHs 3amMyfqrOBaHHA 1 TPOILECIB THUTTS
BIIMUPAIOYUX POCIUH Y BY3bKUX MICIISIX, IO YTBOPIOIOTHCS B pe3yabTaTi PopMyBaHHS
BajliB, POCIMHU PEKOMEHIYEThCS HE BHUCA)KyBaTH. B OCTaHHBROMY KOpHUIOPi
PEKOMEHIIYEThCS Il YTBOPEHHS BIACTIMHOT 30HM Tepea MOCTPLIBTPAIE0 HE
BHUCQ/I’)KYBAaTH BUII1 BOJIHI POCIUHHU.
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CaniHHA BUIIMX BOJHUX POCIHMH HEOOXIIHO MPOBOAUTUCA B 9 Kopuaopax,
wiomero 8900 m?. I[inbHICT cafiHHs CIIix IpuiiMaTu 7 pociauH Ha 1 M2, ToIi KiTbKiCTh
pocauH cknane 62300 mir.

BUCHOBKH

VY nucepraniiiHiii poOOTI MNPEACTaBICHO pe3ylbTaTH EKCIIEPUMEHTaIbHUX
JOCIIHKEHb Ta TEOPETUYHUX y3arajJbHEHbh OCHOBHHUX CKIIAJIOBUX €KOJIOTIUHOI OC3IeKH
CTIYHUX  BOJI  TOPOJHUX  BiABaJNiB  BYrUIbHUX  MmAXT  HOBOBOJIMHCHKOTO
TIPHUYONPOMHUCIIOBOTO PaliOHY, KU € CKIIaJ0BOIO YaCTUHOIO JIbBIBChKO-BoJIMHCHKOTO
BYTUIBHOTO OaceiiHy. BcTaHOBIIGHO, MO HAKONMWYEHHS TOKCHYHUX CKIAOBUX Y
MIJTEPUKOHOBUX CTIYHUX BOJAaX MOPOJAHUX BiJBAIIB CTBOPIOE CYTTEBY TEXHOTCHHY Ta
€KOJIOT1UHY HeOe3NeKy perioHy. 3amponoHOBaHA CHUCTEMa 3aXOAIB 13 TIJBHUIICHHS
€KOJIOT1UHOi O€3MeKyu JOBKULIS BiJl HEOe3NMeYHUX KOMIIOHEHTIB MiATEPUKOHOBUX
CTIYHMX BOJ| IOPOJIHUX BIJIBaJIIB BYT'IJIbHUX IIAXT.

1. BcraHoBneHO, 1110 HAaKONMWYEHHS HEOE3NMEUYHWX KOMITOHCHTIB Yy CTIYHHX
BOJaX TOPOJHUX BiJBANIB BYTUIBHUX IAXT, TNPU3BOAATH JIO 3POCTaHHS PiBHS
€KOJIOT1UHOi HeOe3NeKu MOBKULIA. Y mpobax BOAM 13 BiABajiiB 3a(iKCOBAHO 3HAUHE
NEPEBUIIICHHS] BMICTY TipoKapOOHATIB TiApoKapOOHATIB 3aji3a, IO CHPUYUHSE
nepesuienns piBHs ['JIK nns nporo enemenrta maitxe y 50 pasis.

2. YV miaTepuKoHOBUX CTiYHKMX Bogax BMicT 3amiza (0,3-18 mr/am3); cynsdartis
(500-800 mr/nm3); mitpuriB (3-53 mr/mm®); mitpartis (45-152 mr/nm®); rizpokap6oHaTiB
CIPUYUHSE TPUNHMHEHHIO POCTY POCIMHHOIO MOKPHUBY Ha TMOBEPXHI BIBaJIB Ta OUIsA
THDKXKS BHACTIIOK TOKCUYHOI J1i IMX 3a0pyAHEHb.

3. bing nmigHDKKS y paaiyci S MeTpiB BiJ MIAHDKXKS TEPUKOHY MEPEBHUIIICHO
IPaHUYHO JOMYCTUMI KOHILIEHTpAIlli KUTbKOCTI KOJIOHIEYTBOPIOIOUUX OAUHUIIL Ha 40 %.
Lle Bka3ye Ha Te, 1110 MOPOJIHI Bi/IBAJIM BYTUIBHUX IIAXT € MPUPOJIHUM CEPETOBUILEM IS
iCHyBaHHsI 0aratboX BHJIIB Tpu0iB, OaKTepii Ta MOOJMHOKHUX MIKPOOPTaHI3MiB

4, TemmepaTypHi JIOCHIIKCHHS JEPEBHUX BHJIB, SIKI PO3BHUBAIOTHCS Ha
MOBEPXHI IMMOPOIHUX BIJ{BAJIIB BYTJIbHUX IIAXT, € BAKJIUBUMHU 3 TOYKU 30PYy KOMITJIEKCHOT
OIIIHKH €KOJIOT14HO1 O0e31eKH periony. BcTaHOBIEHO, 110 MPOAYKTH HEMMOBHOT'O PO3IATy
NOTPAIUISIIOTh Y CTIYHI BOJH, TOJAATKOBO HACUYYIOUHU 1X HEOE3MEeUHUMH PEUYOBUHAMU Ta
CIIOJTyKaMu, TeMIiepatypa camo3aimanns: 6epesu — +475 °C, nydba — +480 °C, xo3s40i
BepOu — +473 °C, cocau — +475 °C. JlepeBo-yarapHuKoOBa pOCIUHHICTh 32 TAKMX YMOB
CHpHsI€ TIONTUPEHHIO BOTHIO Ta BAHUKHEHHIO HU30BUX TTOKEXK.

d. Bwmict y mpobax Boau 3amiza (cepemHii MOKAa3HUK Yy Bcix mpobdax 2,6
MTr/am?), HITPUTIB (CEpeIHIi OKa3HUK Y BCiX mpobax 16,5 mr/nM*) Ta HiTpaTiB (cepenHiii
MOKa3HUK Yy BCiX mpobax 67,7 Mr/am?) CBITYHTH MPO 3HAYHY 3a0pyAHEHICTH uUepes
OKHMCHEHHS MOPOAW Y BIiJBaJli Ta BUMHUBAHHA il BOA0I0. BMICT y Bojai aMOHiaKy Ta
HITPHUTIB BKa3y€e Ha MOCTIHE JHKEPEIo 3a0pyAHeHHS 13 BigBaiiB mopoau. [lepeBumeHHs
piBHSA aMOHIaKy y BOJI1 13 TIOTPAIUISHHSAM 11 Y piKM MPU3BOJAUTH JO MiJBUIIEHHS PiBHS
€KOJIOTTYHOT HeOE3MEeKH EKOCUCTEMH B IILJIOMY.

6. JlocmipkeHHsT (i3UKO-XIMIYHMX BIIACTHBOCTEH MIATEPUKOHOBHX CTIYHHUX
BOJl TOPOJHHUX BiJABajJiB BYTUIBHUX IaXT IIOKa3aB, IO B ii XIMIYHOMY CKIaii
epeBakaroTh TaKi KOMIOHEHTH siK: Hikenb (0,15 mr/nm®), kobanst (0,03 mr/am®), Migs
(0,11 mr/am®), nuuk (0,018 mr/nm®). HakonuueHHs KaaMito crioctepiraethbes y kopi Salix
caprea L. (5,25 mr/kr) Tta kopiHHi (2,75 mr/kr). Takuil HepIBHOMIpHUN PO3MOALT BMICTY
KaJMII0 y PI3HUX YaCTHHAX AEPEB BUKIMKAHUM MICIIEM iX 3pOCTaHHS Ta OJIU3BKICTIO
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KOPIHHS JI0 MIATEPUKOHOBUX CTIYHUX BOJ 13 BUCOKMM BMICTOM Ba)KKHMX METaliB. AHali3
BMICTY IUIIOMOyMY B PpOCJIHMHHIA CHUPOBHHI CBIOYUTh, IO 1€ 3a0pyAHEHHS
HAKOIMYY€EThCS B 3HAUHINA Mip1 y KOpeHsx O6epesu (2 Mr/kr) Ta kopi Bepou (0,71 mr/kr).
CrnocrepiraeTbcs 3Ha4Ha aKyMyJIsillig KynpyMy Ta IMHKY Y Kopl cocau (14,50 mr/kr) ta
BepOu (11,97 mr/kr).

1. O1iHeHO MOXKJIMBOCT1 00JIAIITYBaHHS O10TJIATO SISl OYUIIICHHS CTIYHUX BOJT
13 mopoAHUX BiABajiB HOBOBOJMHCBHKOTO TIPHUYONPOMUCIOBOrO pailony. CanaiHHS
BHINMX BOJHMX POCIHMH CJiJl OPOBOAMTH B 9 Kopumopax, mioma skux 8900 w2,
[{inbHicTs caminHsg 7 pocnuH Ha 1 M2, KimbkicTh pociuH ckiaage 62300 mr. [IHO
0ioraTo CiaiJ BUKOHYBATH 3 BOJOHENPOHUKHMX TJuH abo micky. Ha anHi B rpyHTIi
NPOBOAMTHCS BUCAJKA BHUIIMX BOJHUX POCHMH. [[7s 3amoOiraHHs 3aMylilOBaHHS Ta
PO3BUTOK MPOILIECIB THUTTS BIAMUPAIOYUX POCIUH Y BY3bKHX MICISIX, IO YTBOPIOIOTHCS
B pe3yJsibTaTi (OpMyBaHHS BajliB, BUCAIKY POCIMH PEKOMEHIYyEMO He MpoBoauTH. ITig
yac TMpOEKTyBaHHS OIOMJIaTO 3alpONOHOBAHO BUCAKYBaTH OYEpeT 3BUYAWHMM
Phragmites australis (Cav.) Trin. ex Steud. Ta pori3 By3skonuctuii Typha angustifolia
L., sxi BUIANSAOTH 13 MIATEPUKOHOBUX CTIYHUX BOJ 3a0pyAHIOIOUI PEUOBUHM — Kali,
KaJIbIli¥i, MarHii, MapraHellb, CIpKy, BaKKi MeTaiu, peHonu, cynbdary.

8. [Toka3HUKH AKOCT1 BOJU MIATBEPIKYIOTh TOM (haKT, 110 MOPS 13 BITPOBOIO
€pO31€10 TEPUKOHIB, TOCTIIKEHHIO SIKOT MpUJIIeHa BEJIMKA KUTbKICTh HAYKOBUX POOIT,
rOCTPO CTOITh MUTaHHS caMe BOJIHOI €po3ii TEPUKOHIB, sIKa MPU3BOJUTD 10 BUMUBAHHS
TOKCHYHUX TIOJNIIOTAHTIB 1 3a0pylHEHHS HUMH TIPYHTY Ta MiAIPYHTOBHX BOJI.
3a0pyaHEHHST TOMIUPIOIOTHCA 13 MIATEPUKOHOBHUMH BOJaMK Ha 3HAYHI BiJCTaHI
NpUJIETINX TEPUTOPIN, 30KpeMa Ha MOBEPXHEB1 BOAU p. 3axiaHui byr.
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AHOTALISA

bocax I1.B. Exonoriyna 0e3neka CTIMHUX BOJI MOPOAHUX BiIBaJIIB ByTUIbHUX ILIAXT
HoBOBOJIIMHCBHKOrO TIpHUUONIPOMHUCTOBOro paiiony. — KBamigikaiiiiHa HaykoBa mparis
Ha TIpaBax PyKOMHCY.

Jucepratis Ha 3700yTTs HAYKOBOI'O CTYIEHsI KaHIM1aTa TEXHIYHUX HayK (IOKTOpa
dinocodii) 3a cnemianpHicTio 21.06.01 «Exonoriuna 6e3neka» (101 «Ekomoris»). —
JIbBIBCHKUU JIep>KaBHUM YHIBEPCUTET O€3MEKH KUTTEAIIbHOCTI Jlep:kaBHOI ciyx0u
VYkpainu 3 Ha/3BUYaHKUX cutyailii, JIbBiB, 2021.

HucepTarttiiina poOoTa NpucBsYeHa JOCTIKEHHIM MIATEPUKOHOBUX CTIYHUX BOJT 13
MOPOAHUX BIJBaJIB BYTJIbHUX AXT HOBOBOJIMHCHKOTO rPpHUYONIPOMHKCIIOBOTO palioHYy,
aHajizy CHUCTeMHM 3axOJiB 3 METOK  IIJBHIINCHHS  E€KOJOT14HOi  Oe3meKu
TIPHAYOTIPOMHUCIIOBOTO KOMIUICKCY Ha JIOBKIJIJIA.

BcranoBneHHs piBHIB €KOJIOT1YHOT HEOE3MEKH CTIYHOT BOJM 13 BIJIBaJIIB BYT1JIbHUX
1axT, JOCJIIPKCHHS CE30HHOI JTWHAMIKM BMICTY BaXKKHX METaliB CTIYHOI BOJU 3
TEPHUKOHIB, TIPOSKTYBAaHHS Ta PO3PaxXyHOK OIOIJIATO JTO3BOJISAIOTH 3alPOBAIUTH HOBITHI
dbopmMu OUMIIIEHHS CTIYHUX BOJI 13 BiJIBAJIIB BYTUIBHUX IIAXT Ta CIPHUSIOTH I1JIBUIIIEHHIO
€KOJIOTTYHOI O€3MEKHU PETIOHY.

VY pe3ynbTaTi MPOBENCHUX JOCHIDKEHBb MPOoO BOAM 3adiKCOBAHO ITiABUIIECHHS
BMICTY coJyiell amoHito. SIK BijoMO, rojioBHa HebOesneka 3a0pyaHeHHs Tiapochepu
COJISIMU aMOHIIO TOJISITA€ y MEPEHACUYCHHI BOJM aMOHIakoM. BMICT aMOHIWHUX coJiei
Bumie 0,1 mr/am° cBiTUUTH po CBiXe 3a0pyIHEHHS BOIM, a/KE aMOHIAK € TEPIIOI0
CIOJIYKOIO, IIO YTBOPIOETHCS B TMPOIEC] PO3KIANy OpPraHIYHUX HITPOT€HOBMICHHX
pedoBuH. OTHOYACHHH BMICT y TpoOax BOJAU aMOHIaKy, HITPUTIB Ta HITPaTiB, Cyab]aTis,
rigpokapOOHATIB CBITYUTH MPO 3HAYHY 3a0PYyIHEHICTh MIATEPUKOHOBUX CTIUHHUX BOJI
yepe3 OKWCHEHHS MOPOAM y BiABaji Ta ii BUMHBaHHS Bojoio. [linBuiieHHs B mpobax
BOJAW BMICTY HITPUTIB Ta HITpaTiB 0e3 BHUSABIECHHS aMOHIaKy CBIAYHUTH PO 130JIAIIIO
JoKepesna 3a0pyaHEHHs. AHaII3yO4M CTaH EKOJIOTIYHOI CHUTYyallli B pe3yibTaTi
PO3JIMBaHHS CTIYHUX BOJ 3 TEXHOJIOTTYHUX BigBaiB maxt Ne: 2, 4, 9 HoBOBOIMHCHKOTO
TIPHUYOIIPOMHUCIIOBOTO PAOHY CIIiJ BIAMITHTH, 110 HA JAHWW Yac 3JIMBOBA KaHaTi3allis
Ha JOCHI/DKYBAaHUX IIaxTaxX BIJACYTHS, TOMY JOIIOBI BOJM 13 MOBEPXOHBb MOPOIHUX
BiJIBAJIIB Ta MPOMHUCIOBUX MAaWTaHYMKIB CTUXIHHO CTIKalOTh Y HU30BUHU Ha MICIIEBOCTI
Ta KOHIICHTPYIOTHCS MIHEPAIbHUMH COJSIMU. BimoMo, 1o Ijs maxT I[bOro panoHy
BJIACTUBI 3HAYHI BOJONPHUIIJIMBYA B TOJOBHI Ta MIATOTOBYI TIpHUYI BUPOOKH, TOMY
YTBOPEHI CTOKU MEPUMETPOM ICHYIOUMX BiJ[BaJiB 30MpalOTh Y BOJAOBIIBIIHI KaHABH.

BcraHoBneHO MpUYMHM Ta HACHIIKH 3pOCTaHHS PIBHS €KOJIOT1YHOI HEOE3MeKu y
TIPHUYOTIPOMHUCITIOBUX KOMIUIEKCAX; CE30HHY IWHAMIKy BMICTY XIMIYHHX PEYOBHH B
MIATEPUKOHOBUX CTIYHUX BOJAX 13 MIAXTHUX TEPHUKOHIB; BMICT BaXKKHUX METANiB Yy
CTIYHHMX BOJIaX Ta POCIWHHOCTI; 3aMIPOIMIOHOBAHNN HAYKOBO OOTPYHTOBAHUH PO3paxyHOK
O10JIOTIYHUX CTABKIB I OYMILEHHS CTIYHMX BOJ Ta 3aXOIW IMOJOJAHHSI HETaTUBHOIO
BITUBY TEXHOTEHHOTO 3a0pyAHEHHS CTIYHUX BOJ Ha Oi0Ty; 3a moromororo ['IC-npoekTy
“Open Environment” 3mificHeHO aHai3 SKOCTI BOJHUX 00’€KTIB JIOCIIIHKYBAaHOTO
periony. I'eoindopmariiiina iHTepakTHBHA KapTa MoOyjoBaHa Ha 0a3i CTATUCTUYHUX
naHux Jlep>kaBHOTO areHTCTBa BOJHUX PECypciB YKpaiHU Ta JaHUX CYIMYTHUKOBHUX
croctepekeHb. [loka3HUKHM SKOCTI BOAM MIATBEPXKYIOTh TOW (pakT, 1m0 MOpsa 13
BITPOBOIO €pO31€I0 TEPUKOHIB, JOCHIDKCHHIO SKOi MpUALIEHA BEIUMKA KUIBKICTh
HayKOBHUX pOOIT, TOCTPO CTOITh MUTAHHS CAME BOJIHOI €p03ii TEPUKOHIB, sIKa MPU3BOAUTH
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70 BUMHUBAHHSI TOKCUYHUX IMOJIIOTAHTIB 1 3a0py/IHEHHS HUMH IPYHTY Ta HIATPYHTOBHUX
BOJ. 3a0pYyJIHEHHS MOIIMPIOIOTHCS 13 MIATEPUKOHOBMMHU BOJAMU Ha 3HAYHI BiJICTaH1
MPWIETJIMX TEPUTOPIH, 30KpeMa Ha OBEPXHEB1 BOAM Oaceiny p. 3axinuuii byr.
KurouoBi ciioBa: exonoriyna 6e3neka, eKojJoriyHa HeOesneka, BiiBalIl ByTUIbHUX
1axT, TEPUKOHU, MIATEPUKOHOBI CTIYHI BOJW, TIPHUYOIPOMHUCIOBI KOMIUIEKCH,
Oiomuiaro.

SUMMARY

Bosak P.V. Environmental safety of wastewater from waste heaps of coal mines of
Novovolynsk mining area. - Qualifying research paper as a manuscript.

Thesis for Cand. Tech. Sci. degree (doctor of philosophy) by specialization
21.06.01 "Enviromental safety" (101 "Ecology"). - Lviv State University of Life Safety
of the State Emergency Service of Ukraine, Lviv, 2021.

Dissertation is dedicated to the research of wastewater from waste heaps of coal
mines of Novovolynsk mining area, analysis of the measures system to increase the
environmental safety of the mining complex.

Establishing the levels of environmental hazard of wastewater from coal mine
dumps, investigation of the seasonal dynamics of heavy metals content in wastewater
from waste heaps, design and calculation of bioplates gives an opportunity to introduce
the advanced technologies for treatment of wastewater from mine waste heaps and
improve environmental safety of the region.

As a result of water samples analysis, an increase in the content of ammonium salts
was determined. It is known that the main danger of pollution of the hydrosphere with
ammonium salts is the supersaturation of water with ammonia. The content of
ammonium salts above 0.1 mg/dm? indicates the water pollution, because ammonia is
the first compound formed during the decomposition of organic nitrogen-containing
substances. Simultaneous occurrence of ammonia, nitrites and nitrates, sulfates,
bicarbonates in the water samples indicates a significant contamination of wastewater
due to oxidation of the rock in the dump and its leaching with water. An increase of
nitrites and nitrates content in water samples without ammonia indicates the isolation of
the source of contamination. Analyzing the ecological situation as a result of spillage of
wastewater from dumps of mines Ne: 2, 4, 9 of Novovolynsk mining area it should be
noted that currently storm sewer system is absent there, so rainwater from the surfaces
of waste heaps and industrial sites spontaneously drain in lowlands and concentrates by
mineral salts. It is known that the mines of this area are characterized by significant
inflows into the main and preparatory mine workings, so the formed effluents around the
perimeter of the existing dumps are collected in water diversion channels.

The causes and consequences of the growth of environmental hazard level in mining
complexes, seasonal dynamics of the chemicals content in wastewater from mine heaps,
heavy metals content in wastewater and vegetation were established; scientifically
substantiated calculation of biological ponds for wastewater treatment and measures to
overcome the negative impact of man-made wastewater pollution on biota were
suggested; by applying the GIS project "Open Environment” the analysis of the water
body quality of the area was carried out. The geoinformation interactive map is built on
the basis of statistical data of the State Agency of Water Resources of Ukraine and data
of satellite observations. Water quality indicators confirm the fact that besides the wind
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erosion of waste heaps, the water erosion of waste heaps is of a high concern, which leads
to leaching of toxic pollutants into soil and groundwater. Pollution spreads with
wastewaters over long distances of adjacent territories, in particular to the surface waters
of the Western Bug basin.
Keywords: environmental safety, environmental hazard, dumps of coal mines,
waste heaps, waste heaps wastewater, mining complexes, biological pond.



