O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0215U001225

Jep>kaBHUH peecTpaniliHuI HOMeP: 0112U001280

Oco06J1uBi TO3HAYKHU: Binkpura

HaTa peecrtpaunii: 03-02-2015

II. Etran BukoHnauus JiP
Homep eramny: 1

Ha3Ba eramny: XimiuHuii 38'130K B iHTepMeTasizax i ClopigHeHuX CIoIyKax: eJIeKTPOHHA IYCTHHA 3

PEHTreHiBChbKOI IudpaKLii
IToyaTok eramy: 01.2012
3akiH4YeHHs eTamy: 12.2014

Buz 3BiTHOrO AOKYMEHTA: OCTaTO4HMIA 3BiT

I11. BizomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHSI IOPUAHUYHOI 0co0H (260 ITIB ¢i3zuyHOi 0c00H): JIbBiBCHKMII HALIOHATIBHMIA

yHiBepcureT iMmeHi [BaHa Ppanka

Kopg 3a €IPIIOY: 02070987

Micue3Haxoa KeHHS:

dopma BaacHoOCTI:

Cdepa ynpaBitiHHS: MiHictepcTBo OCBiTH i HayKu YKpaiHu
InenTudgikarop ROR: He zacrocosyerscs

Poamip opranisarii:

Tenedon: 032 2394122 , 032 2616048

IV. BimomocrTi nnpo criiBBUKOHaBIIiB [IiP



V. BimomocrTi npo 3amoBHHKa [IiP

IloBHe HaliMeHYBaHHS IOPHAHYHOI 0coou (a6o ITIB PizuuyHO0i 0cO6H): IHCTUTYT eHEPrO36EPEKEHHS

Ta EHEeproMeHeKMEHTY HallioHalIbHOrO TeXHIYHOro yHiBepcuTeTy YKpainu "KuiBcbkuii [TosniTexHiyaui Incturyt”
Kog, 3a €IIPIIOY: 00027677

Micue3Haxoa KeHHS: np. [lepemoru 37, M. Kuis, Kuis, 03056, Ykpaina

dopma BaacHOCTI:

Cdepa ynpaBiriHHS: MiHicTepcTBO OCBIiTH i HAayKu YKpaiHu

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 0442048428

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

dakTHyHHi 06car ¢piHaHCYBaHHS (THC. IPH.): 372.236




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

XimiuHuUi 3B's130K B iHTEpMETAJIiax i CIOPiJHEHUX CII0JIyKaX: €JIEKTPOHHA I'yCTUHA 3 PEHTTeHiBCbKOi AU paKuii

Ha3sBa po6oTH aHIJIilICbKOIO:

Chemical bonding in intermetallics and related compounds: electron density from X-ray diffraction

Pedepar yKpaiHCBKOIO:

O6'eKT DOCIIIKEHHS - iIHTepMETaJIiYHi CIIOJIyKU Ta CIIOPiJHEH] 40 HUX iHIIi KIaCH HEOPTaHiYHUX CIIOJNYK, SIKi
IIPOSIBJISIIOTH YHiKaJIbHI XiMiuHi Ta Qi3nyHi BIaCTUBOCTI. B nepily 4epry -Crosyku MeTajliyHuX i HalliBMeTalivYHUX
€JIEMEHTIB 3 MOJlyJIbOBAaHVMM Ta KOMIIO3UTHUMU CTPYKTypamu. [IpegmeT HOoCiIKeHHs - BU3HAYEHHS KPUCTaJIiYHOI
CTPYKTYPH CIIOJIYK IIOCTIIHOTO 260 3MiHHOTO CKJIaZly Ha OCHOBI IPeU3iNHOro Au(pakLiiHoro eKCIIeEpUMEHTY 3
YTOYHEHHSAM KOOPAMHAT, aHTAPMOHIYHUX i MYJIbTUIIOJIbHYX [TADAMETPIB aTOMIB Ta CUHTE3 €KCIIEPUMEHTAJILHOI
€JIEKTPOHHOI I'YCTUHY 3 [T0IA/IbLIOI0 iHTepIIpeTalielo XiMiYHOTro 3B'13KY Ta Pi3UYHUX BIACTUBOCTEN pe4oBUH. MeTa
IIPOEKTY - (POpMyBaHHS HOBOi MOBH ONMCY BHYTPIlIHbOI Oy/I0BM HEOPTraHiYHUX PEUYOBUH B TBEPJIOMY CTaHi, 110
IIO3BOJISIE TIPENCTABUTH HE TiJIBKU SKICHI XapaKTEPUCTUKY, ajle 1 KiJIbKiCHI TapaMeTpy XiMiYHOIO 3B'43KY.
JocigKeHHs CIIpSAMOBaHI Ha BCTAHOBJIEHHS 3arajibHOI CUCTEMY Ta aJITOPUTMIB B3a€MO3B'I3KY MIXX CTPYKTYPHUMU
0COOJIMBOCTSIMU Ta XapaKTepPOM XiMiUHOTro 3B'43Ky B iHTE€pMeTaJiYHUX Ta IHIIMX HEOPraHiYHUX CIIOJyKax. MeTonu
CHHTE3Y Ta JOCJIiI)KEHHS - IIJIaBKa B €JIEKTPOIYTOBUX, BUCOKOYACTOTHUX 260 My eJsIbHUX [1eYax, 3MiHHOCTPYMHUMN
€JIEKTPOXIMIYHMI CUHTE3, BifillaJl 3pa3KiB y MyeJIbHUX NleyaX, PpeHTreHO(pa30BUil aHali3, PEHTT€HOCTPYKTYPHUIA
aHaJsi3 MeToZaMu MOHOKPUCTAJTy Ta MOPOIIKY 3 BUKOPHUCTAaHHSIM JJabOPAaTOPHOTO 06J1aIHAHHS Ta IpKepel
CHHXPOTPOHHOT'O BUNIPOMIHIOBaHHSI, HEUTPOHHA AU(PaKLisl, pEHTT€HOCIIEKTPpaJIbHUI aHai3, AudepeHLiaabHul
TE€PMiYHUI Ta TEPMOTrPaBIMETPUYHNUI aHAJi3X, paMaHiBCbKa Ta iHppauepBOHA CIIEKTPOCKOIiS, BUMIPIOBAaHHS
€JIEKTPOOIIOPY CTAaHIAPTHUM YOTUPUKOHTAKTHUM METOLOM, IIUTOMOI TEIJIOEMHOCTI, MAarHiTHOI CIIPUNHATIINBOCTI,
HaMarHiueHoCTi, TBepJoCTi 3a Bikepcom, KBaHTOBO-XiMiYHi po3paxyHKH MeTOZOM Teopii pyHKLioHany ryctuHy. Ha
OCHOBi MacHBIiB NIpeLU3ifHUX JU(pPaKLiliHUX JAaHUX BCTAHOBJIEHO peaslbHy KPUCTAliYHy CTPYKTYpPY Ta
IIPOAHAaJi30BAHO XapaKTep XiMiYHOro 3B's3Ky 1715 114 HeOpraHiyHux CroNyK. 11t MOLYJIbOBAaHUX CTPYKTYP CIIOJIYK
LiZn4-x, Eu2Rh1-xGa5, EuPt2Ga2, (Tb0,70Zr0,30)(Al10,17Si0,83) Ta KOMII03UTHOI CTPYKTYPH CIIOJIyKU
Dy0,64{Dy5[Fe2C9]} onep>kaHo KijbKiCHI XapaKTepUCTUKU MOIYJISLii B 6araTOBUMiIpHOMY IIPOCTOPi: BEKTOPHU
MOAYJISIL{I, aMIUIITyIM MOLYJISILIi KOOPAUHAT aTOMIB, aMIUIITyAy MOAYJISILI 3aII0BHEHHS I10JI0KEHb. CTBOPEHO
OpUTiHaJIbHY IPOrPaMy YTOYHEHHS MYJIbTUIIOJIbBHUX [TAPAMETPIB 3a MOAEJUII0 XaHceHa-KomnmneHnca AJ1st po3paxyHKy
TPUBUMIPHOI'O PO3INOiTy €JIeKTPOHHOI I'yCTUHU 3 PEHTTeHIBCbKUX AUPPaKLiMHNIX JaHUX METOJOM MiHiMizali
pi3HMLIEBO] (PYHKIiI eKCIIepUMEHTAIbHUX CTPYKTYPHUX (PAKTOPiB. YTOUHEHO NapaMeTPU MYJIbTUIIOIbHOI MOZEJIi Ta
OTPMMAaHO Iepepisu AedpopmaLiitHOi Ta BaJIEHTHOI €J1eKTPOHHOI I'ycTHHU. CTBOPEHO OPUTiHAJIbBHY KOMIT'IOTEPHY
IIpOrpamy [Jisl BCTAHOBJIEHHSI Ta aHali3y JeTajli30BaHOI KAPTUHU XiMiYHOTO 3B'sI3KY. [I71s1 BUSIBJIEHHSI OCOOJINBOCTEN
PO3INOiNy €JIEKTPOHHOI I'YCTUHY CTBOPEHO IIPOrpaMy pO3paxyHKYy JlaraciaHa eJIEKTPOHHOI I'YCTUHMU 32
JOTIOMOTO0I0 TPUBUMIPHOTO MIBUAKOTrO NepeTBopeHHs Dyp'e HAa PiIBHOMIPHII CiTLli peasbHOro IPOCTOPY
€JIEMEHTAPHOI KOMIpKU. Bu3Ha4eHO KiIbKiCHI XapaKTEPUCTUKU XiMiYHOIO 3B'A3KY 3 CUHTE3IB €JIEKTPOHHOI I'YCTUHU
D715 HU3KU CIIOJIyK. PO3p0o6sieHO 0CHOBY KOHIENL|i XiMiYHOTO 3B'S13KYy B iHTEpMeTaJiax Ha OCHOBI
€KCIIEPMMEHTAJIbHOI €JIEKTPOHHOI I'yCTUHU 3 PEHTTeHiBCbKOi Audpakuii. [IpoaHanizoBaHo BIJIMB IPUPOIU
KOMIIOHEHTIB Ha KPUCTAJIiYHy CTPYKTYPY, XIMiYHUI 3B'30K i BJIJACTUBOCTI CUHTE30BaHUX CIIONYK. CUCTEMATU30BaHO
700 CTpPyKTYpPHUX TUILiB HEOPraHiYHUX CIIOJIYK i3 TETParoHaJbHOIO CUHTOHIEIO 32 KpucTasorpadpiyHumu Ta
KPUCTAJIOXIMIYHUMU XapaKTEPUCTUKAMU. 3a TEMATUKOIO HAYKOBOT'O AOCJIIIPKEHHS MiIrOTOBJIEHO TA 3aXUILIEHO 8
MariCTepchKux, 2 IAMIOMHI Ta 10 KypcoBuX po0iT, 2 KaHAUIATCHKI AucepTallii, ony6sikoBaHo 2 MoHorpadgii, 1
HaBYaJIbHUI NOCIOHUK, 63 CTaTTi (3 HUX - 49 y )KypHasax, 0 BXOAATh 10 HAYKOMETPUYHUX 6a3 NaHux), Te3u 60
IOTIOBiNlell Ha HAayKOBUX KOH(EPEeHLIisX (3 HUX - Te3U 44 [onoBinel Ha MiXXHAPOJHUX KOHPEPEeHLlisix), OTpUMaHo 1

IIaTEHT YKpaiHH Ha KOPHUCHY MOJEJIb. HHYKOBi peE3yibTaTu BI/IKOpI/ICTaHi npu YUTaHHi 3arajJbHUX i CHCL{iaJII)HI/IX



KyPCiB IJ151 IiITOTOBKY 6aKalaBpiB, CHELialiCTiB i MariCTpiB y rajysi HeOpraHiyHoi Ximii Ta Kpucranoximii.
Opepskadi nin yac BukoHaHHsl HIIP pe3ysibTaTy BUKOPUCTaHi HAYKOBLSMY [HCTUTYTY Ipo6yieM MaTepiaso3HaBCTBA

iMm. LM. ®panuesnya HAH Ykpainu i @isuko-mexaniuyHoro iHctutyty iMm. I.B. Kapnnenka HAH Vkpainu.

Pedepar aHIJ1iHCBKOIO:

Object of investigation - intermetallic compounds and related classes of inorganic compounds with unique
chemical and physical properties, in particular compounds of metal and semimetal elements with modulated and
composite structures. Subject of investigation - determination of the crystal structures of compounds with
constant or variable compositions based on precise diffraction experiments, including refinements of the
coordinates, inharmonic and multipole parameters of the atoms, and synthesis of the experimental electron
density; interpretation of the chemical bonding and physical properties. Purpose of the project - a new approach
to the description of the atomic structure of inorganic substances in the solid state, which allows representing not
only qualitative characteristics, but also quantitative parameters of chemical bonds. The investigation was focused
on the establishment of general algorithms expressing the correlation between structural features and the
character of chemical bonding in intermetallic and other inorganic compounds. Methods of synthesis and
investigation - melting in arc, high-frequency or muffle furnaces, a.c. electrochemical synthesis, annealing in
muffle furnaces, single-crystal and powder X-ray diffraction using conventional laboratory equipment or a
synchrotron source, neutron diffraction, energy-dispersive X-ray analysis, differential thermal analysis, thermal
gravimetry, Raman spectroscopy, infrared spectroscopy, measurements of the electrical resistivity by the standard
four-contact method, of heat capacity, magnetic susceptibility, magnetization, Vicker's hardness, quantum-
mechanical calculations based on the density functional theory. The crystal structures of 114 inorganic compounds
were determined from high-precision diffraction data, and the chemical bonds analyzed. For the modulated
structures of LiZn4-x, Eu2Rh1-xGa5, EuPt2Ga2, (Tb0.70Zr0.30)(Al0.17Si0.83), and for the composite structure of
Dy0.64{Dy5[Fe2C9]}, quantitative characteristics of the modulation in multi-dimensional space were obtained:
modulation vectors, modulation amplitudes of the atomic positional coordinates and site occupancies. Original
software was created for the refinement of multipole parameters, using the Hansen-Coppens model for the
calculation of the 3D distribution of electron density from X-ray diffraction data and the method of minimization
of difference function of experimental structure factors. Parameters of multipole models were refined and sections
of deformation and valence electron density were obtained. New software was created for the determination and
analysis of detailed patterns of chemical bonding. In order to find the peculiarities of the electron density
distribution, a program of laplacian calculations, using 3D fast Fourier transform of the real space of the unit cell
on a uniform grid, was written. Quantitative characteristics of the chemical bonding, based on the experimental
electron density obtained from X-ray diffraction, were determined for a certain number of compounds, making it
possible to draw some conclusions on the principles of chemical bonding in intermetallic compounds. The
influence of the nature of components on the crystal structure, chemical bonding and properties of compounds
synthesized within the project was analyzed. 700 structure types of inorganic compounds with tetragonal
symmetry were systematized according to their crystallographic and crystal-chemical characteristics. Results of
the scientific research carried out within the project are included in eight master works, two diploma works, ten
bachelor works, two PhD theses, and one tutorial. They have been published in 63 scientific articles (49 in journals
included in scientometric databases) and two monographs, and presented at national and international
conferences (60 conference abstracts of which 44 at international conferences); one patent of Ukraine was
obtained. The results are also used as examples in courses on inorganic chemistry and crystal chemistry for
bachelor and master students at the University of Lviv. Some of the results obtained during the project are
currently used at the .M. Frantsevich Institute for Problems of Materials Science (NAS) and G.V. Karpenko
Physico-Mechanical Institute (NAS).

Ingexc YIK: 548, 546:548.3

Koau TeMaTHYHHX PyOpPHK: 31.15.17



KepiBHUKH po6OTH

BiacHe IIpizBuie Im'sa I10-6aThKOBI: [nagumeschkuii Poman €BreHoBuY
HayKoBHi1 CTyIiHb:

BueHe 3BaHHS:

InentTudikarop ORCID ID:

JoparkoBa iHdpopmamuist:



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

Ha3zga HTII yKpaiHCBKOIO: KisbKiCHi XapaKTEpUCTHKM XiMIYHOTO 3B'S3Ky B iHTEpMETAiIax i CIIOPiIHEHNX

CIIOJIYKax.

Ha3zpa HTII anrsiiicbKoO0: Quantitative characteristics of chemical bonding in intermetallics and related

compounds.

HTII, sixy nepen6a4asiocsi CTBOPUTH:

IIpuunnn, yepe3s aki HTII He Gysi0 cTBOpeHO:

OTpumaHi pe3yJIbTaTH:

l'any3s 3acTocyBaHHs: 73.10.1 [locifKkeHHs i pO3POGKHY B raysi IPUPOAHUYMK HAYK
PeecTpaiifiHuii HOMep KapTKH T€XHOJIOT1i:

Onuc HTII: Peanbna kpucraniyna cTpykrypa 114 HOBUX HEOPraHIYHUX CIIOJIYK, KiJIbKICHI XapaKTEPUCTUKU
MOZyJIsiLii B 6araToBUMipHOMY NpocTopi. OpuriHaibHi IPOrpamMyu YTOYHEHHS MYJITUAIIOJIbHUX [TApaMeTpiB 3a
Mogesno XaHceHa-KorrmeHnca A1l po3paxyHKy TPUBMMIPDHOTO PO3NO/iNY €JIEKTPOHHOI TYCTUHU 3 PEHTT€HIBCbKUX
IdpakuiliHuX OaHUX, BCTAHOBJIEHHSI Ta aHaJIi3y JeTajli30BaHOI KAPTUHU XiMiYHOTO 3B'SI3KY Ta PO3PaXyHKY
JlarlaciaHa eJIEKTPOHHOI T'yCTUHU. KijIbKiCHI XapaKTepUCTUKM XiMIYHOTO 3B'SI3KY 3 CUHTE31B €JIEKTPOHHOI I'YCTUHU.
OcHOBU KOHLENLIi XiMIYHOTO 3B'3Ky B iHTEpMETAJIiaX Ha OCHOBI EKCIIEPUMEHTAJIbHOI €JIEKTPOHHOL I'YCTUHU 3
peHTreHiBchKoi nudpaxuii. [TIoTeHifiHOI0 OCHOBOIO KOHCTPYKLIHMX MaTepiajliB MOXKYTh CJIyTyBaTy CHHTE30BaHi B
pPaMKax NpoekTy anoMmorepmaniny R2A13Ge3, HannpoBinHux maTepianis - mogudikosani Bi-2212 i Bi-2223,
TEPMOEJIEKTPUYHMX MaTepiaiB - TBEPAi PO3YMHU Ha OCHOBI CIIOJIYK 3i CTPYKTYpOIO TUILY MZAZAS,

BOZEHbCOPOLINHNX MaTepiaiB - iHTepmeTasnigy R2T2AL
ConiasibHO-eKOHOMIYHA cipsimoBaHicTe HTII:
Brnyins HTII Ha moBKiJjs:
Bnposaaskennss HTII: He snposamxeno
ITpakTuyHa peasnisaniss HTTI
IToyaToK eTamy: CraH rOTOBHOCTI PO3POOKY Ha MPUKJIALHOMY PiBHi cTaHOBUTD 20 %
3aKiHYeHHs eTamy:
Cno>kuBayi Hpo,uyKuii: HaykoBo-pociigni inctutytu HanionanbsHoi Akanemii Hayk Ykpainu
IlepcrieKTHBHI PUHKH: PUHOK IPOrPamMHOTO 3a6€3ME9€HHS
XapakTep cniBpoOiTHHIITBA 3 iHBECTOPOM
IToTpiOHUI 00CAT iHBECTHILiH, THC. TPH.:
IIpaBa, 0 HaAAIOTHCS iHBECTOPY MiCJIsA 3aBEPLIEHHSI POOOTH:
HasaBHicTb 6i3Hec-ILJIaHY:
TexHiKO-€eKOHOMiYHEe OOrpyHTYBaHHS.
IloTreH1iaIbHUE O0OCST IIPOZAIKY, THC. TPH.:
OuikyBaHHI TepMiH OKYIHOCTi (pPOKiB):

HoaparkoBa iHdpopmamuist:



IX. Bi6sriorpadiuHuii onuc

2 moHorpadii, 1 HaByanbHUM NOCIOGHUK, 63 CTATTi, 3 HUX - 49 y )XypHasax, o BXOSTh 10 HAYyKOMETPUYHUX 6a3; Te3U
60 monoBizel Ha HAyKOBUX KOH(EPEHLIisiX, 3 HUX - Te3U 44 NONoBifell Ha KOH(PEPEHLsX, 1[0 BXOIATh [0
HayKOMETPUYHUX 6a3; 1 maTeHT YKpaiHu Ha KOPUCHY MOoJeJib, 30Kpema: 1. Daams J. Crystal Structures of Inorganic
Compounds. Landolt-B?rnstein III /43. (A: Structure Types, Part 11: Space Groups (135) P42 /mbc - (123) P4 /mmm)
/ 1. Daams, R. Gladyshevskii, O. Shcherban, V. Dubenskyy, V. Kuprysyuk, I. Savysyuk, R. Zaremba; Eds. P. Villars, K.
Cenzual. - Berlin: Springer-Verlag, 2012. - 511 p. 2. Wind J. The systems tantalum(niobium)-cobalt-boron / J. Wind,
O. Romaniv, G. Sch?llhammer, J. Bursik, H. Michor, G. Giester, P. Rogl // J. Phase Equilib. Diffus. - 2014. - Vol. 35. -
P. 43-85. 3. ITaBitok O. B. Bubpasi po3zinu Kpucranoximii HeopraniyHux crosyk. YactrHa 1. HapyanbHUI OCIGHUK
/ O. B. TlaBmok, M. I'. MucekiB. - JIbBiB: T30B "[liniain", 2012. ? 124 c. 4. [latenT YKpaiHu Ha KOPUCHY Moeslb N2
89420, MIIK (2014.01) CO8G 73 /00 CO8L 63 /00 HO1B 1/12 (2006.01). MarHiTHui, CTPyMOINIPOBiIHUI, KOMIIO3UTHUI
marepiaj Ha OCHOBI noJliaHininy / M. M. SlunmuH, B. M. CTpyk, I1. 0. JlemueHko, 1O. B. CTagHuK. - omny6.I.
25.04.2014, Brozn. N@ 8. 3asgBHUK i BacHUK - JIbBiBCbKUII HallioHAIbHUI yHiBepcuTeT imeHi IBaHa Ppanka. 5. Ardan B.
First N-allyl-thiadiazole copper(I) ?-complexes: synthesis and structural peculiarities of [Cu(L)CF3SO3] and
[Cu2(L)2(H20)2](SiF6)-2.5H20 compounds (L = 2-(allyl)-amino-5-methyl-1,3,4-thiadiazole) / B. Ardan, Yu. Slyvka, E.
Goreshnik, M. Mys'kiv // Acta. Chim. Slov. 2013. Vol. 60. P. 484 490. 6. Pavlyuk V. LiZn4-x (x = 0.825) as a (3+1)-
dimensional modulated derivative of hexagonal close packing / V. Pavlyuk, I. Chumak, L. Akselrud, S. Lidin, H.
Ehrenberg // Acta Crystallogr. B. - 2014. - Vol. 70. - P. 212-217. 7. Trots D. M. The determination of hydrogen
positions in superhydrous phase B / D. M. Trots, A. Kurnosov, M. A. Geeth M. Manthilake, S. V. Ovsyannikov, L. G.
Akselrud, T. Hansen, J. R. Smyth, D. J. Frost // Am. Mineralog. - 2013. - Vol. 98. - P. 1688-1692. 8. Slyvka Yu.
Copper(l) ?-complexes with allyl derivatives of heterocyclic compounds: structural survey of their crystal
engineering / Yu. Slyvka, E. Goreshnik, A. Pavlyuk, M. Mys'kiv // Centr. Eur. J. Chem. 2013. Vol. 11. P. 1875 1901. 9.
Semenyshyn D. Regularities in the crystal structures of heterocationic octacyanometallates(IV) molybdenum and
tungsten / D. Semenyshyn, I. Typilo, R. Gladyshevskii, V. Starchevskii // Chem. Chem. Techn. - 2013.- Vol. 7, No. 4.
- P. 369-374. 10. Lutsyshyn Yu. Rare-earth cobalt aluminides with Y2Co3Ga9-type structure / Yu. Lutsyshyn, Ya.
Tokaychuk, R. Gladyshevskii // Chem. Met. Alloys. - 2011. - Vol. 4, No. 3 /4. - P. 243-250. 11. Slivinskyy T. The quasi-
binary system SmGa2-SmAI2 at 600?C / T. Slivinskyy, Ya. Tokaychuk, K. Cenzual, R. Gladyshevskii // Chem. Met.
Alloys - 2011. - Vol. 4, No. 3 /4. - P. 251-256. 12. Fedyna V. Crystal structure of the ternary compound
Dy3Ga2.54Sn2.46 / V. Fedyna, Ya. Tokaychuk, R. Gladyshevskii / Chem. Met. Alloys. - 2012. - Vol. 5, No. 3 /4. - P.
161-165. 13. Muts N. Crystal structure of the quaternary phase Pr(Ni,Al,Ge)2-x at the composition
Pr(Ni0.23A10.03Ge0.74)1.85 / Muts N., Shcherban O., Gladyshevskii R. / Chem. Met. Alloys. - 2012. - Vol. 5, No. 3 /4.
- P.166-172. 14. Havela L. Structure and magnetism of R2T2X compounds and their hydrides; comparison of
lanthanides and actinides / L. Havela, S. Ma?kov?, P. Svoboda, K. Miliyanchuk, A. Kolomiets, A. V. Andreev //
Chem. Met. Alloys. - 2013. - Vol. 6, No. 3 /4. - P. 170-176. 15. Tokaychuk Ya. Crystal structure of Dy2Gal.8Ge5.2 / Ya.
Tokaychuk, T. Delenko, R. Gladyshevskii // Chem. Met. Alloys. - 2013. - Vol. 6, No. 3 /4. - P. 220-224. 16.
Semenyshyn D. Investigation of the crystal structures of new cyano-bridged compounds with KLaMo(CN)8-9H20
structure type / D. Semenyshyn, R. Gladyshevskii, H. Stoeckli-Evans, I. Typilo, O. Sereda // Chem. Met. Alloys. -
2014. - Vol. 7, No. 1/2. - P. 112-118. 17. Gumeniuk R. Ca3Pt(4+x)Ge(13-y) and Yb3Pt4Gel3: new derivatives of the
Pr3Rh4Sn13 structure type / R. Gumeniuk, L. Akselrud, K. Kvashnina, W. Schnelle, A. Tsirlin, C. Curfs, H. Rosner, M.
Sch?neich, U. Burkhardt, U. Schwarz, Yu. Grin, A. Leithe-Jasper // Dalton Trans. 2012. Vol. 41. P. 6299-63009. 18.
Kasian O. I. Electrochemical properties of thermally treated platinized Ebonex® with low content of Pt / O. L.
Kasian, T. V. Luk'yanenko, P. Demchenko, R. E. Gladyshevskii, R. Amadelli, A. V. Velichenko // Electrochim. Acta. -
2013. - Vol. 109. - P. 630-637. 19. Zheng Q. TM7TM?6B8 (TM = Ta, Nb; TM? = Ru, Rh, Ir): new compounds with [B6]
ring polyanions / Q. Zheng, M. Kohout, R. Gumeniuk, N. Abramchuk, H. Borrmann, Yu. Prots, U. Burkhardt, W.
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