O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0223U001884

Jep>kaBHUH peecTpauiliHUIl HOMep: 0122U002423

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 04-02-2023

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3sBa eramny: OtpumaHHs anaTUTONOAIGHUX CTPYKTYP 3 Pi3HUM TUIIOM 130MOPQHOTo 3amileHHs. JoCipKeHHs
ONTUYHUX BJIACTUBOCTEN allaTUTONOAIOHUX CTPYKTYP METOAOM CIIEKTPOPOTOMETPIi. AHaJII3 OTPUMAHUX JAHUX Ta

BiI6ip CTPYKTYP 3 HAi161/IbIl ONTUMATIbHAMU IaPAMETPAMU.
IToyaTok eramy: 04.2022
3aKkiH4Y€eHHs eTamy: 12.2022

Bup, 3BiTHOr0 JOKYMEHTA: [IpoMiXHMIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHEe HaMEHYBaHHS IOPHAHYHOI 0coou (a6o ITIB piznuyHO0i 0cO6H): lepskasHa opraHisalis
"BipnineHHs 1inboBoi nigroroBku KniBChKOro HalliOHaJIBHOTO yHiBepcuTeTy iMeHi Tapaca llleBueHka rnpu

HaujonasnbHii akageMii Hayk Ykpainu"

Kopg 3a €IPIIOY: 16463392

Micue3HaxoaKeHHS: By/. Bosoaumipcebka, 6y7. 54, m. Kuis, 01030, Ykpaina
dopma Bi1acHoCTI:

Cdepa ynpaBiiHHS: HaujoHanbHa akaziemist HayK YKpaiHu
InenTudikarop ROR: He zacrocosyerscs

Po3mip opranisairii:

TenedoH: 380444247241

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHyBaHHS IOPHAHYHOI 0coou (a6o ITIB PpizuuHO0i 0c06H): HaujoHanbHa akasemis Hayk

Ykpainu

Kopg 3a €EIPIIOY: 00019270

Micuesnaxo,szeHHa: ByJI. Bononumupceka, 6ya. 54, m. Kuis, 01601, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoHn: 380442343243

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 kinacudikanii BuzaTKiB i KpeauryBaHHs (KITKBK): 654 1030

dakTuyHmi 06car ¢piHaHCYBaHHS (THC. IpH.): 188.233




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

DyHKIIOHAJIBHI CTPYKTYPU NIE€POBCKITHUX COHSIYHUX €JIEMEHTIB Ha OCHOBI allaTUTOINOiOHUX CIIOJYK

Ha3sBa po6oTH aHIJIilICbKOIO:

Functional structures of perovskite solar elements based on apatite like compounds

PedepaT ykpaiHCbKOIO:

docdatHi, apceHaTHi Ta BAaHAJATHI aaTUTONOAIOHI CTPYKTYpH OYJI0 HOCTiIKEHO eKCIIepUMEHTAIbHO
(criexTpasPHUMU METOLAMK) Ta TEOPETUYHO (KBAHTOBOMEXAaHIUHI po3paxyHKH). [IokazaHo, o 3aMileHHIME Y
no3ulii TeTpaeapa MO>XXHa KOHTPOJIIOBATH BJIACTUBOCTI LOCJIIKyBaHUX CIIOJIYK, 30KpeMa — LIMPUHY 3a00POHEHOI
30HY, nosioxxeHHd HOMO Tta LUMO piBHiB. To6TO, fOCiAKyBaHi CIIOIYKY LiJIKOM HiAXOASTb JJ1s1 peaisarii
€HepPreTUYHUX “CXOAUHOK’ N1ePOBCKITHOI KOMipKU. PO3p06s1€HO METOAM LiNeCIIPSIMOBAHOTO CUHTE3Y
arnaTUTONOAIOGHUX CTPYKTYP i3 33JaHUMU XapaKTepUCTUKAMU J1s1 3ACTOCYBaHHS Y SIKOCTi PYHKIIOHATbHUX
KOMIIOHEHTIB [IEPOBCKITHUX COHSIYHUX €JIEMEHTIB. 714 psAy 3pa3KiB BUSABJIEHO BPA3JIMBOCTI, 30KPEMA,
BaXXKOIEpe0avyBaHa 3MiHa BaJIEHTHOCTI apCeHy y IIpoLeci ekcryaratii. IIpoTe, 3a yMoBM noAanbIInX
IOCJIiIPKEHD, L[IIKOM MOJKJIMBO 3HAWUTHU LUISIXY [J18 KOMIIEHCALlii Ta YCYHEHHS! BULEBKA3aHUX

BPa3JIMBOCTEN.

Pedepar aHIJ1iHCBKOIO:

Phosphate, arsenate, and vanadate apatite-like structures were investigated experimentally (spectral methods)
and theoretically (quantum mechanical calculations). It is shown that substitutions in the tetrahedron position can
control the properties of the studied compounds, particularly the width of the band gap and the position of the
HOMO and LUMO levels. That is, the studied compounds are quite suitable for the energy "stairs" implementation
for the perovskite cell. Methods of targeted synthesis of apatite-like structures with specified characteristics for
use as functional components of perovskite solar cells have been developed. Vulnerabilities were identified for
several samples, particularly a difficult-to-predict change in the valence of arsenic during operation. However,
subject to further research, it is quite possible to find ways to compensate for and eliminate the above
vulnerabilities._

Impexc YIK: 53, 539.2; 538.90405;548

Koau TemaTuyHHuX PyOpHK: 29.01, 29.19

KepiBHHKH po6OTH

BiacHe IIpizBuie Im'sa I1o-6aTbKOBI: Kap6iscbkuii Bosogumup JleoHinosnd
HaykoBui CTyHiHb: 1.d.-M.H.

BueHe 3BaHHS: npodecop

InenTudikarop ORCID ID:

JoparkoBa iHdpopmamnist:



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

Hassa HTII ykpaiHCBKOI0: DocdarHo-apceHaTHO-BaHAATHI alATUTOIONGH] CTPYKTYDPH /1 [IEPOBCKITHHX

COHSIYHUX €JIEMEHTiB

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMmaHi pe3yJIbTaTH: Martepianu

FaJIy3b 3aCTOCYBaHHSI: CoHsAYHA €HEPreTHUKA (CTBOPEHHS KOMIIOHEHTIB INEPOBCKITHUX COHAYHUX KOMiPOK)
PeecTpanifiHuii HOMep KapTKH TE€XHOJIOTIi:

Omnuc HTII: _Hano- ta mikpogucnepchi amopdHi Ta KpUcTasiyHi HOPOIKY 6i710r0 KOIBOPY (3 MOXKIMBUMU
BiZJTIHKaMU B 3aJIEKHOCTI Bij KOHKDETHOT'O CKJIa[ly Ta KOHLIEHTpaLii

IOMIIIIOK)

ConianbHO-eKOHOMIYHA cripsimoBaHicTh HTII: Creopenns npuHumnoBo HOBOI nmpoyKuii (Matepiasis,

TEXHOJIOTI} TOMIO) 4J1s1 3a0€3MeYeHHs] eKCIIOPTHOTO NIOTEHIialy Ta 3aMillleHHIO iIMIIOpTY
Bnyins HTII Ha moBKiJjis:
BnposapaskeHHst HTII: He supoBamxeHo
ITpakTuyHa peasnizanis HTTI
IToyaToK eramy: 04.2022
3aKkiH4YeHHs eTamy: 12.2022
Cno>kuBavi NPOAYKIii: HaujoHanbHa akaziemist HayK YKpaiHu
IlepcrieKTHBHI PUHKH: VkpaiHa, KpaiHu 6JIMKHbOTO Ta JalbHbOTO 3apy6ikoKs
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAI0THCS iHBECTOPY MiCJIsA 3aBEPIIEHHSI POOOTH:
HasaBHicTb 0i3Hec-1JIaHY:
TexHiKO-€eKOHOMiYHe OOrpyHTYBaHHSI:
IToTeH1iaIbHUE 0OCST IIPOJASKY, THUC. TPH..
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

JopaTtkoBa iHdpopmamist:

IX. Bi6siorpadivyHuii onuc



X. 3aKJIlI0YHi BiTOMOCTI

KepiBHHK I0pHAHYHOI 0COOH

IlepeJtik 0CiO-BHKOHaBILiB

Boritenko TeTsiHa AHaToJ1iiBHA

(k. x. H.)

3aika Bonogumup Bonognmuposny
(01.04.07)

Kap6iBcbka JI1060B IBaHiBHa
(k.¢p.-M.H., 01.04.07)

Kap6iBcokuit Bonogumup JleoHigoBud
(o.¢.-m.H., 01.04.07)

Heginpko Cepriit AHIpiiOBUY
(o.x.H., 02.00.01)

PomaHcekuit AHactac OnekcanapiBHa
(01.04.07)

®ecuy Irop Bonogumuposud

(k. x. H.)

BignoBigasibHuUI 3a HiATOTOBKY

00JIIKOBHX JJOKYMEHTIB
Tenedpon

Peectparop

KepiBnHuk Bigginy YKpIHTEI, mo €
BiZIOBiZaJIbHUM 32 peecTpallilo HayKOBOi

OisIIBHOCTI

[Noropinui AHaTosit MUKOIaioB1Y
1. ¢.-Mm. H., 01.04.07

Hyxora JLI

+38 (096) 266-59-22




