O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iKOBHI HOMep: 0219U003048
Jep>kaBHUH peecTpaniliHUI HOMeP: 0116U002521
Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpamnii: 16-01-2019

II. Etran BukoHnauus JiP
Homep erany:

Ha3ssa eramy:

IToyaTok eramy:
3aKkiHYeHHs eTamy:

Buz 3BiTHOrO JOKyMEHTa:

I11. BizomocTi npo BuKoHaBus JIiP

Image not found or type unknow

IloBHe HaliMeHyBaHHS IOPHIUYHOI 0coou (a6o ITIB pizuyHO0i 0CO0H): ToHenpKuil HALiOHANBHMI

yHiBepcureT iMmeHi Bacung Cryca
Kopg 3a €IPIIOY: 02070803
Micue3HaxoaKeHHS:

dopma ByracHoOCTI:

Cdepa ynpaBriHHS: MiHicTepCTBO OCBITH i HayKK YKpaiHu

Inentudikarop ROR: He zacrocosyerbcs
Po3mip opranisamii:

Tenedomn: +38 (0432) 50-89-30 , +38 (0432) 50-87-78

IV. BimomocrTi nipo ciiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

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

Ykpainu

Kog, 3a EJPIIOY: 38621185

Micuesnaxo;pxeum:: npoct. [Tepemory, 10, m. Kuis, KuiBcbka 061., 01135, Vkpaina
dopma BaacHOCTI:

Cdepa ynpaBiriHHS: KaGiser MiicTpis YkpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380444813221

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

dakTuuHui 06car ¢piHaHCyBaHHS (THC. rpH.): 311.11




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

[TosniokcomMomi6aaTy Ta MOMi0KCOBOIbMPaMaTy 3 OJJHO-, IBO- Ta TPU3APSIAHUMU KaTiOHAMU METAaJIiB 151 CTBOPEHHS

HOBITHIX MaTepiaziB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Polyoxomolybdates and polyoxotungstates with single, double, and triple charged metal cations for the

development of new materials

Pedepar yKpaiHCBKOIO:

Mertonamu ximiuHoro ananisy, PQA Tta [Y-crnekTpocKorii BCTaHOBJIEHO, 1110 3 HeligKucaieHoro po3unny Na2Wo4 (Z
= ?(H+) / 2(WO42-) = 0.00) BinbyBaeTbCs ocaiKeHHs Lepiit oproBoabppamary Ce2(W0O4)3?9H20. 3 BogHO-
aleToHOoBOro cepenosuia (v/v = 50/50) 3a Z = 0.80 cuHTe30BaHO HATpilo reTeponoigekaBosub@pamonepat (I1I)
Na9[Ce(W5018)2]-28H20 3 anioHOM 3i cTpykTypoto [likoka-VYikii. 3 BogHoro po3unny 3a Z = 0.80 6e3 [ogaBaHHs
alleTOHY B pe3yJIbTaTi IOBiJIbHOTO BUIaJIeHHs! PO3UMHHUKA BiIOYBA€ThCSl KpUCTali3allisg HaTpilo-rinporeny
rereporosinekaBoappamornepary (IV) Na6H2[Ce(W5018)2]-30H20 3 anioHOM 3i cTpykTypoto ITikoka-VYikJi.
Meromamu ximiuHOro aHani3y Ta [Y-crnekTpockorii BCTaHOBJIEHO, IO 3 pO34rHy 3a Z =1.17 BinOyBaeThCs OCAI>KEHHSI
Ce5[HW7024]3?56H20. MeTtonom PDA niokasaHo, 1o nif yac npoxkapiosanus Ce5[HW7024]3?56H20 3a 5000C
BifbyBaeTbCs KpUcTanisauis Tiibku WO3, a npoxxapioBanHs 32 7000C cynpoBoOIpKyeTbCsl KpUCTaslizalielo e i
¢dasu Ce4W9033. MeTogamu xiMidHOro aHasnizy Ta [4-creKTpocKormii BCTaHOBJIEHO, 10 3 BUTPUMAHUX
nigkucieHumu 3a Z =1.17 ta 1.29 po3unHiB CHHTE30BaHO Lepiil napaBoiabdpamaru b - Cel0[W12040(0OH)2]3?94H20
(Z = 1.17) Ta Na1l0Ce20[W12040(0OH)2]7?180H20 (Z = 1.29), a 3 po3uuHy 3a Z =1.364 ocaiKXyeTbCsl
yHaekaBoabdpamouepart Na2Ce2[Ce2(H20)10W22072(0OH)2]?35H20 3 1akyHapHUMU MeTaBoIbdpamaT-aHiOHAMU
B SIKOCTI JiliranfiiB. Po3po6iieno ymoBu cunTtedy Na9[Pr(W5018)2]?34,25H20 3 nipkucienoro no Z = 0,80 BogHOrO
PO34YMHY HaTpito Bosibdpamary 3 BigHoumeHHsM ?(Pr) : 2(W) = 1: 10 3 BucosoBaHHsM Jjielo aueToHy. Metomamu 14 ta
KP-criekTpocKoIlii 10Ka3aHO HaJIeKHICTh aHIOHY B CUHTE30BaHil CrloJyLi 1o cTpyKrypu Ilikoka-VYikii. [IpoBegeHo
PCA Na9[Pr(W5018)2]?34,25H20, aHasi3 sIKOro 1oKasas, [0 CTPYKTYPU M0J1iOKCOBOIbGpaMaTiB NOAiOHOTO TUILY (8K
3a [apaMeTpamu sTYeHKY, Tak i 3a CKIaZoM i XxapaKTepoM YIIaKOBKM) B JliTepaTypi i1 6a3ax JaHUX CTPYKTYp He
onucaHi. JlocyiiykeHo yMOBUY YTBOPEHHSI MOHOKpUCTalbHUX coJieil Kynpymy (II) 3 anionom napaBosibdpamara b 3
BogHUx po3unHiB Cu(NO3)2-Na2W04-HNO3-H20 pi3Hoi kucaotHocTi Z = ?(H+) /?(W042-)=0,00; 1,17; 1,29.
Metonom PCA nposeneHo po3mnpoBKy CTpyKTypu MoHOKpUcTaiB Na2Cu3(CuOH)2[W12040(OH)2]-32H20,
Na2Cu4[W12040(0OH)2]-22H20 ta Cu5[W12040(OH)2]-2Cu(OH)2:30H20. MeTopioM pH-11OTeH1[iOMETPUYHOTO
TUTPYBAaHHS Ta MaTEMAaTUYHOTO MOJIEJIIOBAHHS NOCIIIIPKEHO CTaH iHAMBiNyalbHUX i30110J1iBOJIbPaMaT-aHiOHiB
(ITTBA) y cuctemi "WO42- - H+ - Tpucossp". [106y1oBaHO MaTEMATUYHY MOJI€JIb PIBHOBaKHUX NPOLECIB y CUCTEMI
"WO42- - H+ - Tpucons". PozpaxoBaHo 3HaueHHs IgKC peakuiii yrBopenns ITIBA HW70245-, W12040(OH)210-,
W12038(OH)26- Ta nobyn0BaHO JiarpaMy posIofiny aHioHHUX GopM y ¢isiosioriuHoMy po3unHi Tpucoss y
3a71e’KHOCTi Big, pH po3unHy. MeTogom peHTreHo(a30BOro aHasi3y (3 3aCTOCYBaHHSIM aJITOPUTMY PUTBEsb1a),
CKaHYI040I €JIEKTPOHHOI MiKPOCKOIIii I BUMIPIOBAHHSIM €JIEKTPUYHOI IIPOBIAHOCTI JOCIIIIKEHO 3aMilll€HHS HEOIUMY
Ha P3E B cucremax Nd5-xLnxMo3016 (Ln = La, Ce, Pr). B intepBasni cknazis Big x = 0 1o x = 0.5, 0.3 ta 5.0 i3
cyMimiB okcupiB Bignosigaux P3E Ta MoO3 B pesysbTari TBEpAodasHux peaxiiil 3a 1050°C yTBOPIOIOTbCS
onHoda3Hi TBepi pO3YMHY 3i CTPYKTYPOIO (PII0OPUTY 3 MTOABOEHUMY IIapaMeTpaMy eJIeMeHTapHUX KOMIipOK.
[TapameTpu eseMeHTapHUX KOMipOK TBEPAUX PO34YKHIB 3i 30iJIbIIEHHSIM X Y cucTeMax i3 La Ta Pr 3akoHOMipHO
3POCTAIOTh, a B cucTeMi 3 Ce - 3MEHINYIOThCS. [ITMTOMa €JIEKTPOIIPOBIAHICTE KEPaMiK/ LIMX TBEPIUX €JIEKTPOJIITIB

3pocrae 1o 17 pasiB nopiBHsIHO 3 HemoaudikoBanuMm Nd5Mo3016.

Pedepar aHIJIiHCBKOIO:
The formation of cerium orthotungstate Ce2(W04)3-9H20 from non-acidified solution of Na2WO4 (Z =



?(H+)/?(W0O42-) = 0.00) was determined by the chemical analysis, XRD, and FTIR spectroscopy. From aqua-
acetone media (v/v = 50/50) at Z = 0.80 the sodium heteropoly decatungstocerate (III) Na9[Ce(W5018)2]-28H20
with Peacock-Weakley anion structure was synthesized. From acidified up to Z = 0.80 aqueous solution of sodium
tungstate without acetone adding the acid sodium heteropoly decatungstocerate (IV) Na6H2[Ce(W5018)2]-30H20
with Peacock-Weakley anion structure was synthesized. From the solution with Z = 1.00 the cerium
heptatungstate Ce2W7024-20H20 was synthesized, and by XRD it was shown that it thermal decomposition
accompanied with crystallization of Ce4W9033 and WO3 phases. By the chemical analysis and FTIR spectroscopy
it was shown that the Ce5[HW7024]3-56H20 was synthesized from solution with Z = 1.17, and by XRD method it
was shown that calcination of Ce5[HW7024]3-56H20 at 5000C occurs with only WO3 phase crystallization, and
calcination at 7000C accompanied with crystallization of Ce4W9033 phase. By the chemical analysis and FTIR
spectroscopy it was shown that the cerium paratungstates B - Cel0[W12040(OH)2]3-94H20 and
Nal0Ce20[W12040(OH)2]7-180H20 were synthesized from equilibria solutions with Z = 1.17 and 1.29, respectively,
and Na2Ce2[Ce2(H20)10W22072(0OH)2]-35H20 with lacunar metatungstate-anions as ligands was synthesized
from the solution at Z = 1.364. The conditions for the synthesis of novel praseodymium(III)-containing salt,
Na9[Pr(W5018)2]?34.25H20, with heteropoly tungstate anion were determined. By the methods of chemical
analysis, FT-IR, and FT-Raman spectroscopy it was shown that sodium heteropoly decatungstopraseodymate(III)
Na9[Pr(W5018)2]?34.25H20 was precipitated from Na2ZWO4 solution under Z=?(H+) /?(W042-)=0.80 after adding
of acetone. By FT-IR and FT-Raman spectroscopy, the heteropoly anion is shown to belong to the Peacock-
Weakley structural type. By the method of scanning electron microscopy it was shown that the grain size of
Na9[Pr(W5018)2]?34.25H20 is within the range of 200-450 nm. Homogeneity of the obtained phase was confirmed
by the uniform contrast of the surface mode of backscattered electrons. An X-ray single crystal analysis was
carried out and crystal structure for Na9[Pr(W5018)2]?34.25H20 was determined. It was established that no
polytungstate structures of this type (both the unit cell parameters and the composition and packing within the
structure) are described in the literature. Neodymium substitution with rare earth elements (REE) was studied in
the systems Nd5 xLnxMo03016 (Ln = La, Ce, Pr) by means of X-ray powder diffraction (including the Rietveld
algorithm), scanning electron microscopy (SEM) and by measurements of the electrical conductivity. At x values of
0, 0.5, 0.3, and 5.0 the mixtures of REE oxides with MoO3 transform to single-phase solid solutions with fluorite
structure and doubled unit cell parameters as a result of solid-state reactions occurring at 1050°C. In the systems
with La and Pr the unit cell parameters of solid solutions increase as x increases while in the system with Ce these
parameters decrease. Conductivity of ceramic solid electrolytes increases up to 17 times compared with the
unmodified Nd5Mo3016.

Inperc YIK: 351.85, 546(786+65+66) + 548.32 +539.26 + 544.354.081.7
Koau TeMaTHYHHX PYOPHK: 13.15

KepiBHHUKH po6OTH

Biacue IlpizBuuie Im's I10-0aThbKOBI: Posanues ['eopriii Muxaiinosua
HayKkoBui#i CTYIiHbB: 1. . H.

BueHe 3BaHHSI: npodecop

InenTudikarop ORCID ID:

JopaTrkoBa iHpopmamnist:



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

Ha3zsa HTII yKpaiHCBKOIO: JIa6opaTopHUil IPAKTUKYM i3 Kypcy "CTPYKTypHA Ta CyNpamoJIeKyJISpHA XiMist" st

crypenTiB CO "bakanaBp" Hanpsmy MigroToBku "Ximisa"

Ha3zpa HTII aHrsi#icbKO¥0: Laboratory practical work on the course "Structural and Supramolecular

Chemistry" for students of the degree of "Bachelor" training areas "Chemistry"
HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpuMaHi pe3yJIbTaTH: METOAMYHA TOKYMEHTALis (IA6OPATOPHUIL IPAKTHUKYM)

l'asy3s 3acToCcyBaHHs: 85.42 Buma ocirta. 72.10 JlocstimkeHHs i eKCliepuMeHTasbHi po3po6ku y cdepi

IIPUPOJHUYHUX i TEXHIYHUX HAyK
PeecTpanifiHuil HOMep KapTKH TE€XHOJIOTii:

Omnuc HTII: jla6oparopuwmit mpakTukym i3 Kypcy "CTpyKTypHA Ta CynpamoJieKysispHa Ximisa" miis cryaentis CO
"BakasiaBp" HarpsiMy miAroToBky "XiMig" BKJIIOYA€E CiM 1abOPaTOPHUX POOIT i3 aHali3y KpUCTaliqHOi Oy10BU
II0JIIOKCOMETAJIATiB i BUBUEHHS CYyIIPaMOJIeKyOsIpHOI B3aeMoJii: "AHasi3 cTpyKTypHOi iHpopmaliii 3 KpucTasniyHoi
Oy[l0BU JIaHTaHil-BMiCHUX reTepoI0J1iBobdpamaris 3a Joromorolo nporpamu Mercury 1.4.2 (Build 2)", "Ananis
KPUCTaIiYHOi 6yJIOBY CIIOJIYK i3 CTEKiHI-B3a€EMOJI€I0 3a JONIOMOro0 rnporpamu Mercury 1.4.2 (Build 2)",

"BusHayeHHs 3apslOBOTO CTaHy i0HIB 32 JaHMMU PEHTTE€HOCTPYKTYPHOTO aHaidy. PO3paxyHOK CyM BaJIEHTHOCTEN

3B's13KiB (BVS)", "PoTakcaHu: BCTaHOBJIEHHS YMOB CUHTE3Y Ta aHajli3 KpUCTaliyHOi 6y0BU", "AHasi3 KpucTasiyHoi
Oy[IOBU CIIOJIYK 3a AornomMoroto nporpamu Diamond 3D", "JocigpkeHHS CTPYKTypY F€TEPOIIOJICIIONYK 32
nonomoroto nporpamu Diamond 3D", "PeHTreHOCTpyKTypHuUil aHani3 aanTaHiz(Ill)-BmicHuX nosgiokcoBosb(pamariB
i3 BUKOopucTaHHsIM nporpamHoro nakety "CrysAlis(Pro)" Ta "Shelx"". JlabopaTopHi po60TH, B OCHOBY SIKUX

IOKJIAZIEHO aBTOPCHKi pe
ConiastbHO-eKOHOMIYHA cpsimoBaHicTs HTTI:
Bnyiue HTII Ha mOBKiJIS:
BnposagskeHHst HTII: Briposamkeno
ITpakTHyHa peasnisanis HTII
IToyaTok eramy: 2018 pik, JouHY imeni Bacusst Ctyca
3aKiHYeHHs eTamny:
Crnio>KHMBavi NPOAYKILii: 3aknany Bumoi ocBiTh
IlepcrieKTHBHI PUHKH: PUHOK OCBITHIX i HAYKOBHX MOCIYT YKPAiHU Ta CBiTy
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiGHMI 06CAT IHBECTHILIH, THC. TPH.: 30
IIpagBa, 0 HaAAKOTHCS iIHBECTOPY MicJIsl 3aBepIIEHHST POGOTH:
HasaBHicTb 0i3Hec-1yIaHy: Hi
TexHiKO-€eKOHOMiYHE OOrpyHTYBaHHSI: Hi
IloTeH1iaIbHUI 0OCST IPOAASKY, THC. TPH.: 60
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB): 3

JoaaTkoBa iHOpMALLisL: HeBUKIIOYHA JTileH3is-
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