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I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0418U003195
Oco006J1uBi TO3HAYKH: BinKpura

JaTa peectpamnii: 05-10-2018

Craryc: 3axumeHa

PexBi3utu Hakasy MOH / Haka3y 3aKjazy:

I1. BizomocrTi nipo 3700yBaya

Baacue IlpizBume Im'a Ilo-6aTbKOBI:
1. Cenuyk Onexkcangp KOpiitoBuy

2. Senchuk Oleksandr Yuriyovych

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

Jara 3axucry: 03-10-2018

CreniaJbHICTh 32 OCBITOIO: Ximis

Micue po6oTH 34,00yBayva: JibBiBchKuii Hal[iOHAIBbHWI yHiBEpcHTET iMeHi IBana Gpanka

Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. YHiBepcuTeTchka 1, M. JIbBiB, JIbBiBCbKa 00641., 79000, YxpaiHa

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH | HayKy YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs



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. YHiBepcureTchbka 1, M. JIbBiB, JIbBiBCbKa 0011., 79000, YkpaiHa

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 0COOM: JILBiBCHLKMII HALliOHALHYI YHiIBEpCUTET iMeHi IBana Ppanka
Kopg 3a €IPIIOY: 02070987

Micue3HaxoaKeHHS: ByJI. VHiBepcureTchka 1, M. JIbBiB, JIbBiBCbKa 0071., 79000, YKpaiHa

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 KpUcTajiyHa CTpyKTypa cnosyk y cucremax {Ce,Gd}-{Ti,Zr}-{Sn,Sb}

2. Phase equilibria and crystal structure of compounds in {Ce,Gd}-{Ti,Zr}-{Sn,Sb} systems

Pedepar:

1. MeTomamu peHTreHiBCbKOro (a3oBOro Ta PEHTI€HIBChKOTO CTPYKTYPHOTO aHaIi3iB, CKaHYI04Oi eJIeKTPOHHO]
MIKpOCKOIIii Ta JIOKaJIbHOI'O PEHTI€HOCIIEKTPAJIbHOTO aHali3y BCTaHOBJIeHO (a3oBi piBHOBaru y cucremax {Ce,Gd}-
{Ti,Zr}-{Sn,Sb}. I3oTepMmiuHi nepepisu miarpam crany 1ux cuctem rnpu 600°C B TOBHOMY a60 4aCTKOBOMY
KOHILIEHTPALifHOMY iHTepBaJli 100y10BaHO Bepuie. BctanosneHo icHyBaHHS nipu 600°C 15 HOBUX TepHAPHUX
crionyk. CrHTe30BaHO 13 HOBUX CTaHiAiB i yoM6iniB 3i cTpykTypoto Tuny Zrfe6Ge4 (hR33, R-3m): RTi6Sn4 (R = La,
Ce, Pr, Nd, Sm) ta RTi6Pb4 (R = Y, Gd, Tb, Dy, Ho, Er, Tm, Lu). BusHaueHO KpUCTaliyHi CTPyKTypU TEPHAPHUX
ctubinis Ce2Ti7Sb12 (CT La2Ti7Sb12, 0S56-14, Cmmm) ta Gd2TillSb14 (CT Sm2Til1Sb14, oP64-10, Pnma), HoBOrO
ctubiny Ce0,08(3)Zr1,92(3)Sb (CT UGeTe, tI12, 14/mmm), a Takox 6iHapHOrO cTU6biny Gd2Sb5 (CT Dy2Sb5, mP28,
P21/m). ¥ cuctemi Gd-Zr-Sb BcTaHOBJIEHO iCHYBaHHS NPOTSKHOI 0671acTi romoreHHOCTi pazu Gd1-xZrl+xSb (x = 0-
0,905(18)) (CT UGeTe, tI12, 14 /mmm) B31oBX i30koHIeHTpatu 33,3 aT.% Sb. BcTaHossneHo, mo cucrtemu R-{Ti,Zr}-
{Sn,Sb} xapakTepu3y0TbCsl yTBOPEHHSIM HEBEJIMKO] KiJIbKOCTi TEPHAPHUX CIIOJIYK. BOHM yTBOPIOIOTHCS TP

BiZJTHOCHO HEBeJIMKOMY BMICTi pifKicHo3emesibHOTro MeTany (<40 aT.%). Po3nomisn ryCcTuHY e1eKTPOHHUX CTaHIB



(DOS) y mociimKeHnx CIOJyKax CBiTYUTb [IPO METAIYHMI XapaKTep MPOBiIHOCTI. AHaJI3 pO3NOiny iHIMKaTOpa
sokasnizoBaHocTi enekTpoHa (ELI) BKasdye Ha MeTasliyHuii TUII 3B'SI3KY 17151 i30CTPYKTYPHUX ctoyK SmTi6Sn4 ta
YTi6Pb4 i3 4acTKOI0 KOBaJIEHTHOTO 3B'13Ky MK aromamu Sn. [nis crionyku YZrSb criocrepiraeTbcst 4yacTka ioHHO]

CKJIaI0BOi XiMIYHOT'O 3B'SI3KY.

2. By means of X-ray diffraction, scanning electron microscopy and energy dispersive X-ray spectroscopy, the
phase equilibria in the {Ce,Gd}-{Ti,Zr}-{Sn,Sb} systems were established. Isothermal sections of the phase diagrams
of the systems at 600°C, in the whole or partial concentration ranges, were built for the first time. The existence of
15 new ternary compounds at 600°C has been established. 13 new stannides and plumbides of the ZrFe6Ge4
structure type (Pearson code hR33, space group 14/mmm) were synthesized: RTi6Sn4 (R = La, Ce, Pr, Nd, Sm) and
RTi6Pb4 (R = Y, Gd, Tb, Dy, Ho, Er, Tm, Lu). The crystal structures of the ternary antimonides Ce2Ti7Sb12
(structure type La2Ti7Sb12, 0S56-14, Cmmm) and Gd2Til1Sb14 (structure type Sm2Til1Sb14, oP64-10, Pnma), the
new antimonide Ce0,08(3)Zr1,92(3)Sb (structure type UGeTe, tI12, 14 /mmm), as well as of the binary antimonide
Gd2Sb5 (structure type Dy2Sb5s, mP28, P21 /m), were determined. In the Gd-Zr-Sb system, the existence of an
extended23 homogeneity region along the isoconcentrate 33.3 at.% Sb was established for the phase Gd1-xZrl+xSb
(x = 0-0.905(18)) (structure type UGeTe, tl12, 14/mmm). It was established that the systems R-{Ti,Zr}-{Sn,Sb} are
characterized by the formation of a small number of ternary compounds. They form at relatively low contents of
rare-earth metal (<40 at.%). One of the main differences between the systems with Sn and Sb is the absence of
significant solid solubility of the third component in the binary compounds in the systems with Sn, and its
presence in the systems with Sb. Among the {Ce,Gd}-{Ti,Zr}-Sb systems, the solid solubility of the third component
is higher in the systems with Zr than with Ti, and higher in the systems with Gd than with Ce. The influence of the
size factor on the formation of compounds with ZrFe6Ge4-type structures was estimated. It was established that
compounds of this structure type (RT6M4) form at the approximate ratio of the atomic radii of the elements r(R) :
r(T) : r(M) = 1,2-1,34 : 1-1,03 : 1-1,06. The structures of the ternary stannides and antimonides are layered. In the
structures of the Ce2Ti7Sb12 and Gd2Til1Sb14 compounds, three-dimensional frameworks, formed by the
coordination polyhedra of the Ti atoms, are present. A common feature of many of the investigated compounds is
an atom arrangement according to the principles of closepacked structures with the corresponding polyhedra
(octahedra, cuboctahedra and anticuboctahedra). The density of electronic states (DOS) distribution in the
investigated compounds indicates metallic type of conductivity. An analysis of the distribution of the electron
localizability indicator (ELI) indicates metallic type of bonding for the isotypic compounds SmTi6Sn4 and YTi6Pb4,
with a fraction of covalent bonding between the Sn atoms. For the YZrSb compound, a minor ionic constituent of
the chemical bonding was observed.

Jep>kaBHHH peecTpauiiiHuii Homep [IiP:

IIpiopuTeTHHI HaNIpsIM PO3BUTKY HayKH i TEXHIKH:
CrpareriyHui NpiopUTEeTHUI HAIIPSIM iHHOBaLilHOI AiJIBHOCTI:
ITiZcyMKH JOCTiI>KEeHHS:

Iy6sikamii:

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILis:
ConiaIbHO-€KOHOMIYHA CIIPSIMOBAaHICTh:

OxopoHHi gokymeHTH Ha OIIIB:

BrnpoBaaykeHHs pe3yJIbTaTiB AHcepTalii:

3B'SI30K 3 HAYKOBHMH T€EMaMH:



VI. BizoMocTi mpo HayKOBOT0 KEPiBHUKA /KEePiBHHUKIB (KOHCYJIbTAaHTA)

Bsiacue IlpizBuuie Im's I1o-6aThKOBI:
1. nagumeBcbkU PoMaH €BreHoBUY

2. Gladyshevskii Roman Yevhenovych
KBasigikanis: 1. x. 1., 02.00.01
InenTudikarop ORCID ID: He 3acrocosyetncs
JoparkoBa iHdpopmamnist:

IloBHe HaliMeHYBaHHSI IOPHUAHUYHOI OCOOH:
Kopg 3a €1PIIOY:

Micue3Haxoa KeHHSI:

dopma By1acHoCTI:

Cdepa ynpasiiHHS:

InenTudikarop ROR: He zacrocosyerscs

VII. BizomocTi npo odiniliHuX OIIOHEHTIB Ta pEl€H3€HTIiB
OdiniitHi onoHEHTH
BiacHe IIpizBuie Im'sa I1o-6aTbKOBI:

1. Ilapactok Osier BacuiboBu4

2. Parasiuk Oleg Vasylyovych

KBasigikamis: . x. 1., 02.00.01
InenTudikarop ORCID ID: He 3acrocosyetses
HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS OPUAUYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3HaxoaKeHHS:

dopma BaacHoOCTI:

Cdepa ynpasiiHHS:

Imentudikarop ROR: He zacrocosyerbcs

BaacHe IlpizBume Im's I10o-6aTbKOBI:
1. Mapumnko OsneHa EnyapniBHa

2. Martsinko Olena Eduardivna

KBasigikanis: 1. x. 1., 02.00.01

InenTudikarop ORCID ID: He 3acrocosyetbcs



JoparkoBa iHdpopmamnist:

IloBHEe HaHMEHYBaHHS IOPHIHYHOI 0COOH:
Kop 3a €IPIIOY:

Micue3Haxoa KeHHS:

dopma ByTacHOCTI:

Cdepa ynpassriHHS:

InenTudikarop ROR: He zacrocosyerscs

Penensentu

VIII. 3aKkJII04Hi BiZmoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI
TOJIOBH paju

ByiacHe Ilpi3Buiie Im's ITo-6aTbKOBI

TOJIOBYIOYOTO Ha 3acCiiaHHi

BignoBigasbHUMH 3a HiATOTOBKY

00JIiKOBUX JOKYMEHTIB

Peectpartop

KepiBHuk Bigginy YKpIHTEI, mpo €
BiZIIIOBiZaJIbBHUM 32 peeCcTpallilo HayKOBOi

OisSIIBHOCTI

Kannyak fApocnas MuxainoBudy.

Kanunyak fIpocnaB Muxainnosud.

IOpuenko T.A.



