O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0219U102104
Jep>kaBHUH peecTpauiliHUI HOMeP: 0117U004455
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peectpamnii: 19-12-2019

II. Etran BukoHnauus JiP

Homep erany: 3

Ha3sBa eramy: Po3poGka ocHOB cuHTe3y TOHKUX I1iBok HgS i HgSe.
IToyaTok eramy: 01.2019

3akiHyeHHs eTamy: 12.2019

Bupz 3BiTHOTO AOKYMEHTA: OCTaTOYHUM 3BIT

I11. BizomocTi npo BuKoHaBus JIiP

IloBHe HaliMeHyBaHHS IOPHUAHUYHOI 0cooH (a60 ITIB ¢izmyHOi 0c06H): HauioHanbHwil yHiBEpCUTET

"JIbBiBCBKA MOJIiTEXHIKA"

Kopg 3a €IPIIOY: 02071010

Micue3HaxoaKeHHS: 79013, Ykpaina, m.JIbBiB, ByJ. C.bangepy, 12
dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu
Inentudikarop ROR: He zacrocosyerbcs

Po3mip opranisamii:

Tenedon: 380322582111

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPUIUYHOI 0coou (a6o ITIB ¢izuyHO0i 0c00H): MinicTepcTBO OCBiTH i HayKK

Ykpainu

Koz, 3a €JIPIIOY: 38621185

Micue3Haxoma KeHHs: 01135, Kuis, rip. [Tepemoru, 10
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu
ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

Tenedon: 380444814763

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.1 - pyHIaMeHTabHI JOCIIIPKEHHS
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kop, nporpamuoi kiaacudikarnii BuzaTKiB i KpeagurysBaHHs (KITKBK): 2201040

dakTuyHHi 06csar ¢piHaHCyBaHHS (THC. TpH.): 471.705




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

ToHKOIIIBKOBI HaNiBIPOBIIHUKOBI MaTepianu 1151 GOTOUYTIMBUX €J1EMEHTIB COHSIYHUX OaTapeit

Ha3sBa po6oTH aHIJIilICbKOIO:

Thin-film semiconductor photosensitive materials for solar cells

PedepaT ykpaiHCbKOIO:

Po3paxoBaHO rpaHNYHI YMOBU YTBOPEHHS MAJIOPO3YMHHUX (GOPM CYJIbQifliB Ta CEJIeHiiB MeTaJIiB MigrPyny LUHKY
6€e3 IOMIIIOK TiPOKCHUIB 3 BUKOPUCTAHHSM Pi3HUX KOMILJIEKCOYTBOPIOBAJIbHUX PEAreHTiB, 110 JO3BOJINIIO
3aIpOIIOHYBAaTU OOI'PYHTOBAHUIH BUOGIp CKIIaLly peakLiiiHUX cucTeM. BCTaHOBJIEHO ITPOMDKHI CTafii Ta reoMeTpryHi
rapaMeTpy MOJIEKYJI IIPU YTBOPeHHI I1iBok AIIBVI nj1st cuctem y IKMX IPOBOJUBCS CUHTE3. CUHTE30BaHO ILJIiBKU
cynbdiniB Ta ceseHiniB MeTaniB MiArpyny UMHKY i JOCTIIKEHO iXHi BIJACTUBOCTI. 3aIIPOIIOHOBAHO CIIOCI6
30inbuIeHHs afresii niBok CdSe o CKISHOI MiKIagKy Yepes yTBOPEHHs TBepioro po3urHy CdSxSel-x.
Po3pobseHo cnioci6 cunTesy miaiBok CdSxSel-x (x = 0.24-0.88) ky6iuHoi mopudikanii 3 BukopuctanHsam Na3C6H507
SIK KOMIIJIEKCOYTBOPIOBAJIbHOTO peareHTa Ta O4HOYACHO /IBOX XaJbKOreHidylouux peareHis — (NH2)2CS i Na2SeSO3.
Po3pobieno cnoci6 cunTesy miBok HgSe (atomHe criBBiHOmeHHs Hg:Se = 49,90:50,10) ky6iunoi mopudikarii 3
BUKOpHCTaHHIM Na2S203 K KOMILJIEKCOYTBOPIOIOYOro peareHTa. CHHTE30BaHO I1/1iBKOBi TBepai po3unHu CdxZnl-
xS, ZnSxSel-x, CdSxSel-x, Cdl-xCoxS, CdxHgl-xSe Ta 6iHapHi ctpykTypu CdSe/CdS, CdS/CdSe, HgS/ZnS,

HgSe /ZnS, HgS /CdS, HgSe /CdS. Otpumano niiBku ZnSe 6e3 MpUMYyCOBOI OpieHTallil 0 MaTepiany MiAKIamoK, sKi
MOYKHA BiIOKPEMUTH Bif, 10BepxHi. CTBOpeHO j1abopaTopHuii 3pa3ok cTpykrypu CdS /Si/Al

Pedepar aHI1iliCbKOIO:

The boundary conditions for the formation of the low-soluble forms of sulfides and selenides metals of zinc
subgroup without hydroxides impurities were calculated using various complexing reagents, which made it
possible to offer a justified choice of the reaction systems composition. The intermediate stages and geometrical
parameters of the molecules were established during the formation of AIIBVI films for the systems in which
synthesis was performed. The zinc sulphides and selenides metals films of the zinc subgroup were synthesized and
their properties were investigated. A method of increasing the adhesion of CdSe films to a glass substrate via
forming a solid CdSxSel-x solution is proposed. A method of CdSxSel-x (x = 0.24-0.88) films synthesis of cubic
modification with the use of Na3C6H507 as a complexing reagent and two chalcogenizing reagents - (NH2)2CS
and Na2SeSO3 was developed. A method of HgSe films (atomic ratio of Hg:Se = 49.90:50.10) synthesis of cubic
modification using Na2S203 as a complexing reagent was developed. Solid solutions of CdxZn1-xS, ZnSxSel-x,
CdSxSel-x, Cd1-xCoxS, CdxHgl-xSe films and binary structures of CdSe /CdS, CdS/CdSe, HgS /ZnS, HgSe /ZnS,
HgS/CdS, HgSe /CdS were synthesized. ZnSe films were obtained without forcing to the substrate material which
can be separated from the surface. A laboratory sample of the CdS/Si/Al structure was created.

Impexc YIK: 621.311.243, 621.793.3, 621.793.3; 621.311.243

Koau TemaTHYHHUX PYOpPHK: 44.37.31, 81.33.33.07

KepiBHHKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aTbKOBI: Aranmun Hocun Hocunosuy
HaykoBui CTyIiHb:

Buene 3BaHHs:

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Hassa HTII ykpaincbKoI0: [Tnisku CdS, CdSe, ZnS, ZnSe, HgS, HgSe, tBepai posannu CdxZnl-xS, ZnSxSel-x,
CdSxSel-x, Cd1-xCoxS, CdxHgl-xSe Ta 6iHapHi cTpykrypu CdSe /CdS, CdS/CdSe, HgS /ZnS, HgSe /ZnS, HgS /CdS,
HgSe /CdS

Hassa HTII aHr/1ificbKO¥0: Films of CdS, CdSe, ZnS, ZnSe, HgS, HgSe, Solid solutions of CdxZn1-xS, ZnSxSel-
X, CdSxSel-x, Cdl-xCoxS, CdxHgl-xSe and binary structures of CdSe /CdS, CdS/CdSe, HgS/ZnS, HgSe /ZnS,
HgS/CdS, HgSe /CdS

HTII, aKy nepenba4asiocss CTBOPHTH:
IIpuunnu, yepe3s saki HTII ne 6ysio cTBOpeHoO:
OTpumaHi pe3yJIbTaTH: Marepianu

l'asmy3b 3acToCyBaHHS: 72.19 JlocyifKeHHs i eKCIiepUMeHTaIbHi PO3pOGKH Y cdepi iHmUX NTPUPOJAHUYHX i

TEXHIYHUX HayK
PeecTpariifiHuil HOMep KapTKH Te€XHOJIOT1i:

Omnuc HTII: MMaisku CdS, CdSe, ZnS, ZnSe, HgS, HgSe, tBepai posunnu CdxZnl-xS, ZnSxSel-x, CdSxSel-x, Cd1-
xCoxS, CdxHgl-xSe Ta 6iHapHi cTpykTypu CdSe/CdS, CdS/CdSe, HgS /ZnS, HgSe /ZnS, HgS /CdS, HgSe /CdS - ne
IIMPOKO30HHI HaMiBIPOBiIHMUKOBI (POTOUYTIMBI MaTepiany. 3aBASKA LbOMY iX MOXXHA BUKOPUCTATH [JIs1
BMPOOHMLITBA TOHKOILTIBKOBUX HAIiBIIPOBIAHUKOBUX (DOTOUYTINBUX €JIEMEHTIB COHSIYHUX OaTapeil, MaTepiasiB aJis
HaIliBIIPOBiTHUKOBOI €JIeKTPOHIKY (ONTUYHI CCTeMU, CBITIONIONHI eJIeMeHTH, IETeKTOPU, ra30Bi JaTUUKH,
(doroenekTpuyHi MomyJi Ta iHmi). CUHTE30BaHi XiMiYHUM OCaIPKEHHSIM JJaHi MaTepianu J03BOJISIIOTh 31EHEeBUTH
BapPTiCTh KiHLEBOTO MIPOJYKTY Ta CIIPOCTUTU TEXHOJIOTIUYHY CXEMY IXHBOTO BUPOOHULTBA (OCKIIBKY J14 iX CUHTE3Y
NOTPiOHE BUKOPUCTAHHS ITPOCTOr0 00J1aiHAHHS Ta OCTYIIHUX peakTUBiB). bepyuu o yBary BCTaHOBJIEHY 3MiHY
3HaUEHHS Kpalo QyHIaMEHTaIbHOTO MOTJIMHAHHS (LIMPUHM 3a00POHEHOI 30HU) 17151 IIJIIBKOBUX TBEPAUX PO3YMHIB
3aJ1€KHO Bif 3HaY€HHS KOMIIO3ULIMHOTO MapaMeTpa X, AaHi CTPYKTYPU MOXKYTb OYTH L[iKaBUMU K 3aMiHHUKU
marepiaJis, 10 BXe MUPOKO BUKOPHUCTOBYIOTHCS IJIs1 BAPOOHULTBA IIEBHUX ITPUCTPOiB. Tako>k KOMOiHYyBaHHS apiB
II7IiBOK MOXKHA BUKOPUCTATH [1J1s NiABUILEHHS €(DEKTUBHOCTI I1ePETBOPEHHS COHSIYHOTO BUIIPOMIHIOBAHHS Ta

IIPUCTPOIB, po0OTa SIKUX 6a3yeThCsl HA JAHOMY ITPUHIINIIL.
ConiannbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Exonomis enepropecypcis
Bnyius HTII Ha moBKiJjs:
Bnposag>keHHs1 HTII: He snposamxeHo
ITpakTuyHa peasnizanis HTTI
ITouaTok eramy: 01.2019
3akiHyeHHs eTamy: 12.2019
Cno>kuBayi npo,quI.li'l': Bupo6HuiTBa XiMidHOI IPOMUCIIOBICTI
IlepcneKTHBHI PHHKH: VKpaiHu
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IoTpiGHMIT 06CAT iHBECTHILiH, TUC. TPH.: 500
IIpaBa, 10 HaAAIOTHCS iIHBECTOPY IiCJIsA 3aBEPLIEHHSI POOOTH: [IpaBa He HALAKOTHCS
HasiBHicTB Gi3Hec-myIaHy: Hi

TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi



IloTeH1iaIbHUI 0OCAT IIPOJASKY, THC. TPH.:1500

OuikyBaHHI TepMiH OKYIHOCTI (pPOKiB): 3

JoaaTtkoBa iHpopmamnist:

IX. Bi6siorpadiuHuii onuc

X. 3aKJII0YHI B1IOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BUKOHaBILiB

I'ymininosuy Pycyiana PoctucinasiBHa

(k. x. H.)

Coszancbkuil MapTyul AHZPIOBUY

(k. x. H.)

Co3zaHcbKkuM MapTyH AHAPIOBUY

(. x. H.)

CrapgHik Bitaniii €BreHinioBuyY

(k. X. H.)

CrapgHik Bitaniti €BreHirioBuY

(k. x. H.)

[Tronko ®enip IBaHOBUY

(k. x. H.)

[Troniko Penip IBaHOBUY

(k. x. H.)

Illanosan Iasno Mocudosuy
(z. x. 1., 02.00.01)

[llanosan Iasno Mocuposuy
(m. x. H.)

BignosigasibHUI 3a MiATOTOBKY

00JIIKOBHX JOKYMEHTIB
Tenedpon

PeecTtpaTtop

KepiBnHuk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIbHOCTI

Yyxpay Haranig IBaniBHa
I. e. H., 08.00.04
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