O0Js1ikoBa KapTKa aucepTaii

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0420U102233
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpaunii: 14-12-2020

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Ocrarr’'tok Tapac AHaToJiI0BUY

2. Ostapiuk Taras Anatoliyovych

KBasmigikamis:

InenTudikarop ORCID ID: He 3acrocosyerbcs
Bup, pucepranii: kanguzaar Hayk
AcnipaHTypa/JIOKTOpPaHTypa: Tak

IIndp HaykoBOi ceniaIbHOCTI: 02.00.01

Ha3Ba HayKoBOi cIeniaJIbHOCTI: HeopraniyHa ximis

T'anyss / ramysi 3HaHB. He 3aCTOCOBYETHCS

OcBiTHBO-HayKOBa Mporpama 3i creniaJbHOCTI: He 3acTocoByeTbCs

Jdara 3axucTy: 09-12-2020

CreniaJbHICTh 32 OCBITOIO: Ximis

Micue p060TPl 3,qo6yBaqa: CIIJIBHE YKPATHCBKO-TIOJIbCBKE MIATIPUEMCTBO B ®OPMI TOBAPHCTBA 3
OBMEXEHOIO BIATTOBIIAJIIBHICTIO "MOJEPH-EKCIIO"

Kopg 3a €IPIIOY: 21751578

Micue3HaxoaKeHHS: ByJ. PiBHeHchbKa 4,, M. JIynpk, JIyupkuil p-H., BosmHcebka 0671., 45603, Ykpaina

dopma ByracHOCTI:
Cdepa ynpasiriHHS:

InenTudgikarop ROR: He zacrocosyerscs



I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BYEHOI pagH (pa30Boi Cleliaai3oBaHOi BY€HOI pagu): [l 35.051.10
IloBHe HalMeHYBaHHSI IOPHUAHUYHOI 0COOH: JIbBiBCHKUMIT HAL[IOHAIbHMI yHiBepcuTeT iMeHi IBana Gpanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBEpCUTETCHKA, Oy1. 1, M. JIbBiB, JIbBiBCbKa 0651., 79000, YKpaina

dopma ByracHoCTI:

Cdepa ynpaBiriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

IV. BimomocTi Ipo niznpueMcTBO, YCTaHOBY, OpraHi3alliio, B sIKi# 0yJ10

BHKOHAHO JHCEPTaIlilo

IloBHEe HaliMEeHYBaHHS IOPUAHYHOL 0COO0H: BosmHCHKMI HALliOHAJILHUIA YHiBepcuTeT imMeHi Jleci Ykpainku
Kopg 3a €IPIIOY: 02125102

Micue3HaxoaKeHHS: npocrekT Boui, 6yz. 13, m. JIynpk, JIyipkuii p-H., BonmHcbka 0641, 43025, Ykpaina
dopma ByracHOCTI:

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR: He zacrocosyerscs

V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau remaTuyHHX PyOpHK: 31.17.15

Tema gucepranii:
1. ®azoBi piBHOBAru Ta BJIaCTUBOCTI NIPOMDKHUX (a3 y cucremax Cu(Ag)2Se - Cd(Pb)Se - As(Sb)2Se3 i Cu2Se -
Ge(Sn)Se2 - Sb2Se3 Ta criopinHeHux

2. Phase equilibria and properties of intermediate phases in the Cu(Ag)2Se - Cd(Pb)Se - As(Sb)2Se3 and Cu2Se -
Ge(Sn)Se2 - Sb2Se3 systems and related to them

Pedepar:

1. 3a pesysprTaTamy po60TH BIeplie I0OYA0BAaHO 7 i3oTepMiuHUX nepepisiB cuctem Cu(Ag)2Se - Cd(Pb)Se -
As(Sb)2Se3 npu 620 K, Cu(Ag)2Se - Ge(Sn)Se2 - Sb2Se3 npu 620 K ta 570 K, 9 giarpam crany, 14 nonitepmivaux
nepepisis cucrem Cu(Ag)2Se — Cd(Pb)Se - As(Sb)2Se3, Cu2Se - Ge(Sn)Se2 - Sb2Se3 Ta criopifHeHUX, 4 IPOeKLil
IIOBEPXOHB JIiKBixycy cucteM Cu2Se - Ge(Sn)Se2 - Sb2Se3, Cu2Se - Cd(Pb)Se — As(Sb)2Se3 Ha KOHIEHTpaLiltHNI
TPUKYTHUK. Briepiie 6y BU3HadeHi 061aCTi NEPBUHHOI KpUCTali3alii (a3, TUIY i KOOpAUHATH HOH- i
MOHOBapiaHTHUX piBHOBAr. Briepie kpucraniyHa ctpykrypa cnosyk Cul2-xZn(Cd,Fe,Co,Ni)xAs(Sb)4S(Se)13, nms
x=1,848, BuU3Hau€Ha METOJOM MOPOIIKY (Ip.rp. I-43m). [In1s1 TeTpapHux cnoayk Cul0,26Mn1,92As4S13, (rip. rp. 1-43m,
a=1,02240(12) um), Cul0,32Co1,8As4S13 (np. rp. I-43m, a=1,01800(12) HM) KprcTaiyHa CTPYKTypa OyJia Brepuie
BU3HAaY€Ha METOLOM MOHOKpHUCTay. [l BUPOIIEHUX 3 PO3IJIaBy MOHOKPHUCTAJIB TBEPAUX PO3UMHIB HA OCHOBI
AgSbSe?2 cknazis: AgSbSe2; Ag90Sb90Pb10Se190; Ag80Sb80Pb20Se180; Ag70Sb70Pb30Sel70; Ag65Sb65Pb35S€165



Ta 3 06J1aCTi NEpBMHHOI KpUCTasi3alii TBEpAUX PO3urHiB Ha 0CHOBI PbSe ckiazis: Ag8Sb8Pb92Sel08;
Ag5Sb5Pb95Se105; PbSe BuMipsiHi 3HaueHHs MUTOMO] esiekTporiposigHocti mpu T=300 K Ta xoedinieHTa Tepmo-
epc. BcranossieHo, 1110 NUTOMA €J1EKTPONPOBINHICTS 3i 36inbieHHSIM PbSe 3menmyBasnacs Big 1,4 Om-1-cm-1, nys
MoHokpucrany AgSbSe2, no 10-2 Om-1-cm-1 151 MOHOKpUCTany Ag65Sb65Pb35Se165. 36inmbieHHs BMicTy PbSe
nizBuiyBano KoediuieHT Tepmo-e.p.c. Big 530 MkB /K 15t AgSbSe2 no 1100 MxB /K 1151 MOHOKpUCTAITY
Ag65Sb65Pb35Se165. JocainKyBaHi 3pa3ku BUSIBUIMCh HaIliBIIPOBiIIHUKAMU JipKOBOI'O TUILY IIPOBiTHOCTI.
Mouoxkpucranu Ag8Sb8Pb92Sel08; Ag5Sb5Pb95Se105 MatoTh BuCOKe 3HaUYeHHsI KoedilieHTa Tepmo-e.p.c. (60-220
MKB /K).

2. Seven isothermal sections of the Cu(Ag)2Se - Cd(Pb)Se - As(Sb)2Se3 systems at 620 K, Cu(Ag)2Se - Ge(Sn)Se2 -
Sb2Se3 at 620 K and 570 K have been constructed for the first time, 9 phase diagrams and 14 polythermal sections
of the Cu(Ag)2Se - Cd(Pb)Se - As(Sb)2Se3, Cu2Se - Ge(Sn)Se2 - Sb2Se3 systems, as well as related ones, 4 liquidus
surface projections of the Cu2Se - Ge(Sn)Se2 - Sb2Se3, Cu2Se - Cd(Pb)Se - As(Sb)2Se3 systems on the
concentration triangle have been built based on the results of this work. For the first time, the crystal structure of
the Cul2-xZn(Cd,Fe,Co,Ni)xAs(Sb)4S(Se)13 compounds, for x = 1.848, has been determined by the powder method.
The crystal structure of quaternary compounds Cul0.26Mn1.92As4513, Cul0.32Co01.8As4S13 (Sp. Gr. I-43m, a =
1.01800 (12) nm) has been studied by the single crystal method for the first time. The liquidus surface projection of
the Cu2Se - CdSe - Sb2Se3 quasi-ternary system onto the concentration triangle has been constructed. For the
AgSbSe2; Ag90Sb90Pb10Se190; Ag80Sb80Pb20Se180; Ag70Sb70Pb30Sel70; Ag60Sb60Pb40Se160 single crystals
from the region of primary crystallization of solid solutions based on AgSbSe2, as well as Ag8Sb8Pb92Se108;
Ag5Sb5Pb95Sel05; PbSe single crystals from the area of primary crystallization of solid solutions based on PbSe
values of electrical conductivity at T = 300 K and thermoelectric coefficient have been measured. It has been
shown that electrical conductivity with increasing of PbSe content decreases from 1.4 Q-1-cm-1 for AgSbSe? till 10-
2 Q-1-cm-1 for the Ag65Sb65Pb35Sel65 single crystal. Increasing of the PbSe content has increased the
thermoelectromotive force coefficient from 530 mV /K for AgSbSe?2 till 1100 mV /K for Ag65Sb65Pb35Se165 single
crystal. The investigated samples have got p-type of conductivity. The Ag8Sb8Pb92Se108; Ag5Sb5Pb955e105 single
crystals possess the high parameter of the thermoelectromotive force coefficient (=60-220 mV /K). It has been
shown that electrical and thermoelectric properties of the solid solutions based on AgSbSe2 or PbSe in AgSbSe2 -
PbSe system can be changed with changing the composition.
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JoparkoBa indopmamnist:
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Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

PeuenseHTu

VIII. 3aKkJII04Hi BiZoMOCTi
BiiacHe IIpisBuie Im'sa ITo-6aTbKOBI
TOJIOBH paju

BiiacHe IIpizBuie Im'sa ITo-6aTbKOBI
rOJIOBYIOYOrO Ha 3acigaHHi
BignoBigasibHuUI 3a MiATOTOBKY

00JIIKOBHX JJOKYMEHTIB

PeecTpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZIOBiZasIbHUM 3a peecTpallilo HAayKOBOIi

OisIIBHOCTI

Kanunyax fpocnaB MuxainnoBuy.

Kannuak fApocnas MuxannoBudy.

IOpuenko T.A.



