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IOpucHKO BaneHTHHH ONeKcaHIpİBHM
HaNHCepranižuy pooory KareHina Baıuma JIMHrposHa

«lliBumeHHA CKOJIOTİYHOİ6e3IneKH ONepauiň noBOJDKEHHA3BİIXONAMM
horoeneKTPHIHHX THAHENEÄ»,

IpencraBJIEHY Ha 3I06YTTA HaykoBoro cTyneHA IOKTOPa piiocopiï 3
3a crneuianbHiCTIO 101 – EkoJOria

AKTYABHİCTH TEMH
CyuacHa CBİTOBAeHepreTHKa 3opieHTOBaHa Ha Bce őinbIMHỶ nepexin no

BHKOPHCTAHHABİİJHOBJIOBAIBHHX TKepei eHeprii, cepen AKHX 3HAYHE MİCUE
BİBOIWTBCA COHTYHİÄ eNeKTPOeHepreTui. YkpaiHa İNTPAMYE LỤOTEHICHUİFO
iy nepeBOCHHİ PoKH06CATHBCTAHOBJNEHHXnOTyKHOCTeňnpoMHCJIOBHXCEC
TanpHBaTHHXA0MOrOcnOnapcTBCTPİMKO3POCTAH. y TenepiIHİĂ 4aC3HAYHA
KİTBKİCT5 MAHHX CEC 3a3Hana BIŽCBKOBHX yuapi, B pesyIBTaTİ AKHX
YTBOPHJIHCLBEJIHYEZHİ06CATH BİIXOJİB HoroeneKTPHYHHX naHeneŭ. BonHO4ac
Ha CbOroNHİ eHepreTHYHİ 00°EKTHBİJIHOBJIKOKOTHCA,a 06CATH BCTAHOBJIEHHX
COHAYHHXMOIYJIİBCTPİMKO3PocTaroTb, IIO y MaňoyTHbOMy TakoK IPHBEIE Io
YTBOPEHHABİIXONİB. B Ykpaïni BiņcyTHỈ 1OTYKHOCTİ JJIA nepepoőkKH BİJXO1İB
þoToeJIEKTPHYHHX naHeJneń, mo y TOMY 4HCJIỈ YTBOPEHỈ B pesyBTaTi yīapis
BIŽCBKOBOHO 36POCKO. TakOK npakKTHYHO He iponoHYIOTBCA TeXHOJIOrii 3
IOHOBJEHHAYH peHKIİHry HX BiuxonİB. Y323HAYEHHXYMOBAX rocTpoo CTala
HEO6XİIHİCT5 BHPimeHHA poőneMH yipaBıiHHA BİJXOAAMHHOTOEJIEKTPHYHHX
InaHeneú, 3aốe3neYEHHAM EKONOTİYHO 6E3IIEYHOTO IPOBENCHHA Onepauiň Ta
BHKOPHCTAHHAİX pecypcoiHHHX KOMIOHEHTİBy HPKYJIAPHİŃCKOHOMİLĻİ. ToMy
IHCepTaujÄHa po60Ta KareHİHa B.I., TeMa Ta 3aBJaHHAAKOŤ BİJIIOBİIAIOTE
HanpaMKaM po3B'A3AHHA IpooneMH, €BEJTBMH aKTyalbHHMH.

AaHa TeMa noB'13aHa 3BHKOHAHHAM HayKoBO-I0cIiNHOi poőoTH Kaɖexpu
xiMİYHOï TEXHİKH Ta IPOMHCJOBOŤ eKoJJOrii «Pospoőka HaykoBHXOCHOB CTAIOIO
ynpasniHHA Ta yTHIİsaniï TBepnux BİNXONİB» (1P 0124U001841). CrpokH

BHKOHAHHAHIP: 01.2024 -31.12.2025. yyacTbABTOPA-BHKOHaBeLb.
3n06yBa4 6pas yyacTb y 1oroBopi HaykOB0-TexHİYHOro

crIİBpoőiTHMITBa Ta HaykOBoroKOHCYJIBTYBAHHA3a TEMOO «Po3poŐka CHCTEMH
ceneKTHBHOTO 360py, 3eJTeHoï JIoricTHKH Ta nepepoőkM BİJXONİB CIOKHBAHHA» 3
TOB «BceykpaïHcbka rıpomncIOBa rpyna» (noroBip Ne 154/34-2024 Bin 15 ciuHA
2024 p.).

CTynins o6rpyrroBanocrİ HaykoBHX 1OJI0KEHB, BHCHOBKİB
pekoMeHjaniú, chopmyboBanMx B JMCeprauiúniử poőori.

TlonoxeHHA Ta BHCHOBKH, HaBexeHi B AHceprauišniň poõori KareHiHa
B.1., B 1OCTATHİÄ Mipi oorpyHTOBaHi AK 3 HaykOBoro, Tak i 3 TEXHİVHOTO
IOTIAAİB. OốrpyHTOBAHİCTb OTPHMAHHX y poốori HaykoBux noN0KCHb,



BHCHOBKİ i pekoMeHNaiÄ,
TpanuuiňHUX Ta CyyacHMXMETONMK,AKİ BİJIIOBİņaroTb MeTİ Ta 3anayam po60TH,
a came: aroMHO-eMiciÄHiÄ cneKTpOMETpii 3 İHAYKTHBHO-3BzaHOKo IJIa3MOKO,
peHrreHoqasoBoMy ananisy 3 BHKOPHCTAHHAM n¢pakroMerpy, METOIHKAM
BIŐOPY poő TaBH3HAVCHHAxapakrepnCTHK3TİJHO BİJIOBİHHX nepkaBHHX
CTAHAAPTİB,MeTONaM ipocToi niHiŽHOi perpeci. Takox o6rpyrrOBaHicT5
HaykOBHX
eKcnepHMeHTaJIbHHX J0CIİIDKEHH.

GazyeTbCA Ha BHKOPHCTAHHİ aripo60BaHHX

INOJIOKEHL Ta BHCHOBKİB riITBepIKyETHCA pesyJIbTaraMH

LocrOBipaicTB pesyIBTaTİB 10cnixKeHb.
locTOBipHicT5 pesyIbTaTİB TeopeTHYHHX I0CTİNKEHB NİITBEPKYETBCA

TakoK
BHKOPHCTAHHAM BİJIIOBİJHOỈ MeTOIOJIOrii Ta iHCTpYMeHTapiro I0C.1İTKEHHA.

ony6nikoOBAHHMH

peyIbTaTaMH BİJNOBİIHHX eKcIepHMeHTaNbHHX I0CJIIDKEHL, a

Takox 10CTOBİpHiCTE pesyIbTaTİB IiITBepDKyETBCA
HaykOBHMH IpaliAMH Ta anpo6aieko HaHaykoBHX KOH)epeHLiAx.

loOCHOBHHXHOBHXHAYKOBHXpe3yIbTATİB AHCepTanï cnin BİIHECTH
HacTynHe:

6nepue:
OxapakTepH3OBaHO Ta KIacHHiKOBaHo yTBopeHHA BİJXONİB COHAYHHX

poToeneKTPHYHHX TnaHeJIEĂ B YKpaiïHi y BOEHHHỶ Nepion, a Takox BY3HAYEHİ
0CO61MBOCTİ MX BİJXONİB, ypaxeHHXBIŽCLKOBOHO36P0EHO;

BH3HAYEHO i 1OBeneHO, mo BİIXOIH C-Si naHeneň, AKİ HaňốiIBII
BHKOPHCTOBYIOTBCAy CBİTİ TaB Vkpaiui, npu HOIKOJKEHHỈ BIŽCbKOBOO36P0€KO
3aőpyHOFOTB IPYHTH 1OHAMH MİJİ Ta MOXYTB 6YTH nOTeHUiŽHHM DKEPENOM
3aőpyHeHHA IIPHpoHHX BONOŇM;

yòoCKOHaneHo:
METOI 6ararokpuTrepialbHOro aHarisy uIA OLİHKH eKOJOriHoro pu3Ky,

AKHĂ BH3HAYAE €KOIOTİYHO 6e3neyYHİ IIILXH BHKOPHCTAHHA BİJXONİB COHAYHHX
þoToeneKTPHYHHX NAHEJIEM;

dicmanu noòanbuo20 po3sumKy:
KOHIEIis niBHmeHHA edheKTHBHOcTi XİAIBHOCTİ i3 3anoőiraHHA Ta

3MCHIIEHHA IKİJJIHBOTO BIUIHBY Ha IOBKIJJIA Onepauıŭ lOBOIKEHHA 3
BİIXOJAMH )oTOeJTeKTPHYHHX naHeneň, mo y3rokyeTbCA 3 HauiOHabHOO
cTparerieKo ynpaBIİHHA BİJXONAMHB YKpaiui;

IIporHO3yBaHHA YTBOPEHHA BİĻXONİB COHAYHHX hoToeieKTPHYHHX
naHeIeň, IỊO őa3yETbCAHa IHHAMİĻİ ix opmyBaHHA Ta noTyKHOCTiCOHAYHHX
eneKTpOcraHLiŭ B YKpaïni;

TeopeTH4He o6rpyHryBaHHA Ta eKCnepHMeHTaTbHe
MOXIHBOCTİ peaKJIİHIY CKJNA BixoniB COHAVHHX þoroeNeKTPHYHHX THaHeNEň
JIA4ACTKOBOŤ3AMÍHH IEMEHTY Ta JIA NOBHOi3AMİHH ImpupoNtaro HanOBHIOBAVa
y CKIajax oőBaxeHHX Ta BakKHX 6eTOHİB 3a paxyHOK ix MATPHYHOÏ

AOBENCHHA

cnopiHeHOCTİ.



3uayuMicTb OTPHMAHHX pezyJibTariB JIA Hayku i npakTH4HOro
BHKOPHCTAHHA.

TIpakTHHHaLÚHHICTBIIOJIATae y BHKopucTaHHİ pesyIbTaTrİB I0CIİDKEHB:
pH poBeNCHHİ HaykoBOro KOHCYJIBTYBAHHA 3a TEMOIO <Pospooka CHCTEMH
ceneKTHBHOrO 360py, 3eieHOỈ JOTİCTHKMTa iepepoőku BİĻXOIİB CIOKMBAHHA»
(10rOBip Ne 154/34-2024 Bin 15 ciHa 2024p.);

2) y HauioHaNBHOMY TEXHİYHOMY YHÍBEPCHTETİ «XapkiBcBKHĂ
NONİTEXHİYHHĂ İHCTHTYT» (M. XapkiB) IIPH po3poőui i BIPOBAKEHHİ y
HABYATBHHỶHpOUec kağenpH xİMİYHOi TEXHİKH Ta ipoMHcIOBOÏ eKOJJorii

IlOBHOTa BHKIAIEHHA pe3yIbTATİB 10CTIMKEHL B OnyónikOBaHHX
Inpauax.

PegynbTaTH 10CIİKEH5 Oy6nikOBaHi y 13 po60Tax, cepen AKHX: 6
CTareň y HaykoBuX haxoBuX BHIAHHAX YKpaiHH Ta 7 TE3HCİB y Marepianax
KOH)EPEHUIĂ.

yyacTb 3106yBa4a y poóorax, mo ony6nikOBaHi y cniBaBTOPCTBİ,
3a3HaYEHay HceprauižHiŭ pooori.

OnyőnikOBaHi Marepiaıu noBHİCTHOBİiņoopaxakOTL3MİCT HcepTaï Ta
BİJIIOBİnakoTb BHMOTAM IYHKTY 8 Ilopanky npucyDKEHHA CTYNEHA IOKTOpa
þinocoiï Ta ckacyBaHHA pimeHHA pasoBoi cnexiaisoBaHoÏ B4EHOÏ pau
3aKīaly BHIOÏ 0CBİTH, HaykOBoiYCTAHOBAInpo ipncyIKeHHA CTYneHA1OKTOPA
oiJocogiï, 3aTBepKeHOroIlocraHOBOKoKMY Bi 12.01.2022p.Ne44.

Ouinka 3MİCTY AHceprauiinoï poőoTH
IucepraniňHa poốoTa KaTeHİHa B.1, CKManaeTbCA 3i BCTYY, n'aTH

po3niniB, BHCHOBKİB, CIIHCKYBHKOPHCTAHHXDKEPEJI, 5 101ATKİB.
y BCTYİ oốpyHTOBAHOaKTyaıbHİCTHTEMH AHCeprauii, nOKasaHa ii

HayKOBa i npakTHYHa LİHHICT5, CHopMybOBaHİ METa i 3anaui M0CIİNKEHHA, AKİ
HEO6XİHO BHPÍIHTH JA ï I0CATHEHHA,OHCAHO3B`A30K Hceprauii 3
HayKoBHMHIUIAHAMHTaTEMAMH,HPHBENEHAanpobauia MceprauiÄHoi poõoTu i
Iryőnikauii.

y rnepmoMy po3niui ipoaHaii3OBaHOCTTAHCOHAYHOÏCHepreTHKHy CBiri ra
YKpaïni, 30KPEMA YTBOPEHHA BİJXONİB OTOENEKTPHYHHX IHAHEJIEÄ, mO CTAKOTL

rIO5albHOIOIPO6NEMOKO.B YKpaini, YepesB0€HHİ i, IOIKOKYIOTBCATa
pyšHyIoTbCA pi3Hi BHIH CEC, Io cnpHAE36iNBImeHHKO06EMY BiJXOxis. Ha
OCHOBİ aHaiisy HAYKOBHXpoőiT I0BCNCHO, Io BİĻXOH þoroe,ICKTPHYHHX
naHeJIeň, TnepeBaKHO KPEMHİCBHX, MİCTAT5 CKOJIOTİVHO Heoe3ne4Hİ pevoBHHH.
YTBOPEHHA TAKHX BİJXOJİB 3YMOBJIOETBCA BTPATOO epeKTHBHOcTİ NAHEIEÄ Ta
ixIIOIKODKEHHAMIiĮ 4acBOCHHHXiŭ. B YkpaiHİ ỊịBIJXONHHaieKHHM
YMHOM He 10CHİDKEHİ. TAKOK BİNCYTHİ i opraHizauiĂHİ CTPYKTYPA JL Îx
InepepoőKH. Heo6xiņHi noņaibIui n0cJIJDKEHHA JIA TIİJBHUICHHAeKoJIOriYHoi
őesneKn yipa.ıiHHA IHMH BİĻXONAMH Ta 3auıyyeHHA ix y uupkyIapHy

Ha 0CHOBİ aHaisy jei npo6neMn cpopMyJIbOBAHO 3aņaviCKOHOM1KY.
AHcepTaqiýHOro IOCHİNKEHHA Ta JIAXH ÎXBHPiuueHHA.



y apyroMy posnini npoakanizOBaHOMETONMOLİHKH BIIHBY BinxoniB
COHAYHHX naHeneň Ha NOBKİIJIA Ta ix nepepookH. Po3rIAHyTO METOIH
BH3HAYEHHA BIJIHBY eneKTPHYHoï 4acTHHH BİJXOIİB Ha rpyHT Ta BONY 3
BHKOPHCTAHHAMMİNHHX APOTÍB, lO MaloTb Pİ3HMÝ CTyiiHb NOIKONKEHHA.
MeTonOM ATOMHOÏ emiciňHoi cneKTpOMeTpiïBH3HAYEHOKOHUeHTpauiï İOHİB Mini
y npooax rpyHTY Ta B01H, AKİ KOHTAKTYBANM 3i 3pa3kaMH eneKTpMYHOro
npoBiJHHKa. OnHcaHo METONMKY BİJIIJNEHHA EIEMEHTİB 3 COHA4HOÏ NAHETİ Ta
ninroTOBKH OTPHMAHHX MaTepianiB 1A BHKOpucraHHA CKJI00OO y uiJIAX
peunkniHry.
xapakTepucTHKH
MİKPOCKONİYHİ OCNİNKEHHA ÕETOHY.

BuKopucTaHO XİMİYHMÄ
ųeMeHTIB

Ta peHTreHoasoBHÝ
i õeTOHy,

aHanis NA
npoBeneHOCKJIOŐ0IO, a TAKOK

y KJACH)ikauiio BinxoniB
Ta iXHiĂ

TPETBOMY po3nini npoaHani3OBaHo
poTOeNeKTpHYHHX naHeneň B YkpaïHi 3a THInaMH YTBOPEHHA

HeraTHBHHÄBIJIHB HaAOBKİNNA.3oKpeManOKa3aHo, Io HańiNbUy Heõe3neky
CTAHOBJ1AT5 BİNXOJH IlaHeneň, ypaKeHİ BIMCBKOBOO 30P0EHO.
pesynbTaTH 10CIİNKEH5 IOI0 BIJIHBY €EMEHTİB eNeKTpHYHoi yacTHHH
BİJXOIİB Ha rpyHT İ BONY Ta BH3HAYEHO, lO MİNHİ npoBiNHHKH 3a0pyAHIOKoTb
rpyHT İOHAMH Mİni i MOXYTB BHKIHKATH NEBHHĂ CTYniHb 3aőpyIHeHHA piYkOBoi
BOJM.

HaBeneHO

y 4ETBEPTOMY po3nini I0CIİJIKEHO KOMIJIEKCHHĂ ninxia
3ariooiraHHA HeraTHBHOMy BIIHBY BİnxonİB hoToeNeKTPHYHHX naHeneň Ha
1OBKİJIJIA WNAXOM NİJBHIIEHHA eKoJIoriYHOi Őe3neKH ynpaBniHHA BİJXOnaMH.
Bin3Ha4eHO,
3akOHonaBYHMH AKTAMH, AKİ Hapasi P03BMBAIOTLCA, i M0KYT5 ŐYTH 10nOBHeHİ
HOBHM 3akOHOM npo eneKTPOHHİ BİIXOAH nicna ňoro npuăHATTA B YkpaïHi.
3anponOHOBAHO KOHUenuiko eKoNOriYHOi ŐE31EKH, |O BKJIIO4AEEKONOT1YHO
õesneyHHň 3ip, 3õepiraHHA, nepepoőky TaBinHOBIeHHABİJXOJİB. Bu3HaveHo
PH3HKH Ta peKOMeHlauii 1JIA nOnaNbWOro IOBONKEHHA 3 BIJXONAMH, a Takok
3poőneHO nporH03 1HHAMİKH YTBOPEHHA BİAXOAİB B YkpaïHi B YMOBAX CTanoro
ynpaBıÍHHA. AIABH3HAYEHHAHanpaMKy ynpaBiiHHABİJXONAMHICNA onepauiň
o6po1eHHA nponOHyETbCAMETO1 ŐaraToKpHTepialbHOro aHani3y piuueHb, uo
BpaxoBye eKoJoriYHİ Ta EKOHOMIYHİ PH3HKH. 3anponoHOBaHO MOneNb AIa
nporHo3y BAHHA YTBOPCHHA BİJXONİB Ha 0CHOBİ IMHAMİKM İx popmyBaHHA Ta
NOTYKHOCTİ COHAYHOÏ eHepreTHKH B YKpaiHİ, AKa A03BONAE nuaHYBaTH 00CATH
BHBENEHHA3 eKcniyarauiï naHeneň.

ynpaBIIHHA BINXOJaMH peryıkO€TbCA 3aralbHHMH

I'ATHÄ poznin Aucepraniï npucBA4eHHň epekTHBHOMY BiJHOBNEHHIO
BİJXONİB hoTOeJIeKTPHYHHX naHeieň, lo e BaKHBHM AJIA UupKynapHoi
CKOHOMİKH.B YKpaïHi y Tenepiuuniň 4ac BİlcyTHİ Cneuiani3OBaHİ cTpyKTypu Ta
TeXHOJIOoriïAiA nepepoókHKOMNOHEHTİB|MXBİJXOMİB,30KPeMa,CKMA, o MOKe
3acTOcOByBaTHCb ANA BHIOTOBJJEHHA HOBHX poToeNeKTpHYHHx naHeNeň. Y
poõoTi CKJOŐİŇ
BHPOÕHHUTBİ
eKcnepuMeHTaJIbHMMH 10ciinKeHHA TniATBepnkeHo AOLiNbHIcTb 3acTocyBaHHA

BİJXOJİB naHeneň
MarepianiB

nponoHyeTbCA
õeTOHİB.

BHKOPHCTOBYBATH y
TaB'AKYYHX TeopeTHYHHMHTa





Brazani 3ayBaxeHHA Ta HEIONİKH He BIJIHBaIOTb Ha 3araJIbHY IIO3HTHBHY
ouiHKy HaykOBoro Hanpamy, Merononoriï NOCHİKEHHA TaBHCHOBKİBBAKOHAHOŤ
poőoTA.
pakTHYHy 3HaYymicTb.

Iuceprauia e aKtyaIbHOIO i Mac BHCOKY Haykosy İHHİCTS Ta

BHCHOBOK
AucepraiiúHa poóora KareHiHa BauMa JIMrrpOBITHa dliņsnumeHHA

eKoJNOri4HOỈ 6e3neKH Onepauiử HOBOJKEHHA 3 BinxonaMu þoroeTeKTpHTHHX
naHeJTe» 3a CBOÏM3MICTOMBİIIOBİMA€ cIneniaIbHOCTİ 101 - EKoIoria.
Iuceprauis e 3asepıIeHOO HAYKOB0-10CTİJHO1OpoboTOHO, AKa PO3B 93ye
BOKIHBYHaykoBO-IIDAKTHYHY3anauy, no IOJIATA€ y po3poőui TeopeTHYHHX İ
METONHYHHX NOJOKEHB Ta peKOMeHJauiň mOno niNBMIEHHA CKOJOT1HHO1
GesneKH onepauiṁ ynpaBıriHHA
InaHeneủ IJIAXOM 3aioőiraHHA HeraTHBHOro BIJIHBY HanOBKİJJIA IIPH311ŐCHEHHI
36opy, oópoőKu BİJXOIB Ta 3anpoBaDKEHHA İX BİJHOBICHHAYH PEHKITİHYY.

BİIXONAMH COHAYHHX )OTOEIEKTPHHHHX

Tlonana AHcepraižHa po6ora «IliņBuneHHA eKOJIori4HOİ GesneKH
oInepauiŭHOBOTKEHHA3 BiJxonaMHhoTOeNeKTPHYHHXIlaHeJIeň» KareHİHa B.1.
BİJIIOBİnae
NHceprauiň Ha 3106YTTA HaykoBOr0 CTyneHA IOKTOPA inocoii, a caMe

BHMOTAMIIYHKTİB6,7,8 i9 Ilopaky IpHcyDKeHHACTYIIEHANOKTopa oinocoii
Ta CKacyBaHHA piueHHA pasoBoi ceiaisoBaHoÏ BYEHOÏ panH 3akīany BHỊOÏ
OCBİTH, HaykoBoi ycraHOBH Ipo npHcyKEHHA CTYNEHAIOKTOPA hinocoii,
3ATBEPKEHOTOIIocraHOBOIO KMY Bin 12.01.2022 p. No44, a 3no6yBay KareHİH
Banm IMHTPOBHY 3acnyroBye npncynxeHHA HayKOBOro cryneHa 1OKTOPA
hinocoii 3acrieiabHÍCTIO 101–EkoJoris.

cneiaIbHOCTİ 101 - «EKoJoriA»,BİJIOBİJIAE BHMOTAM I0

OhinišHHň ONOHCHT
IIpodecop kağenpuİHKEHePHOi
eKoJJoriiMİCT, I,T.H., IIpop.
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