
Peu,eu3iH 

Ha ,n;ncepTau;iilliy po6ozy 

IOIIIKeswrn Ceprrn BiKToposWia 

Ha TeM)' <«l>a3osi piBHOBarn y cncreMax CeO:rLa203-Ln203, ,n;e Ln =Nd, 

Dy, Ho, Yb», rrpe,n;cTaBJietty Ha 3,n;o6yTn1 czyrreIDI ,n;oKTopa cpinococpii'. 

s rarry3i 3HaHh 10 llpnpo,n;HWii HayKH 3a crreu;iaJioHicno 102 XiMrn 

AicryaJihHiCTb TeMH )J.HcepTau,ii • 

.AlcryaJioHiCTb o6patto1 TeMaTHKH rros'.sl3aHa 3 THM, ru;o po3p06Ka HOBHX 

MaTepiaJiiB 3 rrporH030BaHllMll BJiaCTHBOCT5IMll IIO'rpe6ye sce6iqHoro ,n;ocni,[()l(eHIDI 

cpi3WIHHX BnaCTHBOCTeH rrpOCTHHX peqoBHH, KOTPi e KOMIIOHeHTaMll CHHTe3y' 3 

MeTOIO Bll3HaqeHIDI IX BttyTPiIIIHbOl IIpHpO,[(ll i po3po6Ka TeopeTWIHHX OCHOB 

rrpou;ecis MaTepiaJioyrBopeHIDI. OcKll,[( u;epiIO Mae rroTeHu;iiiHi rrepesarn B KinoKox 

3aCTOCYBaHIDIX, TaKHX .sIK KaTani3aTop, eneKlponiTHHH MaTepiaJI TBep,n;OOKCll,[(HHX 

IIanHBHHX eneMeHTiB, ,n;o6asKa ,[(O ,[(H3enoHoro IIanHBa, MaTepiaJI 3 BHCOKHM 

IIOKa3HllKOM 3aJIOMneHIDI, i3on.s1u;iiiHHH map Ha KpeMHiE:BllX rri,n;Kna,n;Kax, ra30Bl 

ceHCOpH Ta B 6ioMe,[(HIJ;HHi. 

Ou,im~a o6rpyuTosauocri uayKosux pe3yJibTaTiB )J.ucepTau,ii, ix 

)J,OCTOBipuocri Ta HOBH3HH. 

HayKoBa HOBH3Ha pe3ynoTaTiB ,n;nceprau;iliHoro ,n;ocni,[()l(eHIDI rroAArae B TOM)', 

ru;o srrepme BHBqeHo cpa3oBi piHosarn y IIOTPiHHHX CeO:rLa203-Ln203, (Ln = Nd, 

Dy, Ho, Yb) Ta rro,[(BiiiHnx CeO:rLn203 (Ln =Nd, Ho), La203-Ln203 (Ln =Dy, Ho) 

CllCTeMax. llo6y,n;oBaHO cpparMeHTll ,n;iarpaM CTatty qoTHpbOX IIOTpiHHHX Ta 

qoTnpoox rro,[(BiHHHX cncreM. BcraHoBJieHo 3aranoHi 3aKoHoMipHocTi B3aeMo,n;il cpa3 

B TBep,n;OM)' CTaHi B 3ane)l(HOCTi Bi,[( ioHHoro pa,n;iyca naHTaHOl,[(a ,[(AA CHCTeM p.sI,Zzy 

CeO:rLa203-Ln203. 

Mero,n;aMH ,n;ocni,n;)KeHIDI e peHTreHocpa3oBHH aHani3 i pacTPOBa eneKToHHa 

MiKpoCKOIIUI. PeHTreHOcpa30BHH aHani3 BllKOHaHO CIIllbHO 3 H.C. OnicpaH o.r. (IllM 

HAH YKpai'.HH), a MiKpOCTPYKTJPHi ,n;ocni,n;)K'.eHIDI - crrinoHO i3 M.H.c. CaMenIOKOM 



A.B. (IIIM HAH YKpaYHH), m;o roBopHTo npo .n:oCTompmcTo npe.n:cTaBJieHHX 

pe3ynoTaTrn. 

Q._.iHI~a 3Micry }J.HCepTil._.U, ri 3aBeprneHiCTb Til }J.0TpHM3HHSI npHH ... HiliB 

aKa}J.eMiw.iHoi }J.06pow.iecHoCTi. 

3a cBoi'M 3MiCToM .z:i:wcepTau;iiffia po6oTa 3.z:i:o6ysaqa IOIIIKeswqa Ceprrn 

noBHiCTIO Bi.n:noBi.n:ae CTaH.D:apry Bm:u;oY ocBiTH 3i cneu;ianoHocTi 102 XiMrn. 

,[(HcePTau;iiffia po6oTa e 3aBeprneHOIO HayKoBoIO npau;eIO i cBi.z:i:qwTo npo 

Ha.sIBHiCTb oco6HCToro BHeCI<y 3.lJ:06YBaqa y HayKOBHH HanpsIM: .lJ:OCJii,L()l(eHIDI 

cpa30BHX piBHOBar y no.n:BiiiHHX CeO:rLn203 (Ln = Nd, Ho) Ta La203-Ln20 (Ln = 

Dy, Ho) i nmpiiffiHX CeO:rLa203-Ln203, .n:e Ln =Nd, Dy, Ho, Yb cwcTeMax Ta 

no6y.n:oBa cpparueHTiB .n:iarpaM CTaHy Ta i3orepMiqHHX nepepi3iB .n:iarpaM cTaey. 

Mosa Ta CTHJib BHKJia}J.eHHH pe1yJihTaTiB. 

,[(HcepT.au;iiffia po6oTa HanwcaHa yKpaIHCbKOIO MOBOIO. BwKopwcTaHo 

3araJibHOIIpHiimrry TepMiHOJIOriIO. IlpH BHKOpHCTaHHi cneu;iani3oBaHHX cpaXOBHX 

TepMiHiB Ta CKopoqeHb B TeKCTi HaBe.n:eHO i'x p03IIIHcppyBaHIDI. 

,[(HcepT.au;rn CKJia.D:aCTbC.SI 3 BCT)'ny' 5 po3.z:i:iniB, BHCHOBKiB, CIIHCI<y niTeparypw 

Ta .n:o.n:aTKiB. 3araJibHHM o6c.Sir .D:HCepTau;il 171 cropiHKa. IlepeniK IIOCHJiaHD MiCTHTb 

125 ,L()l(epen. 

y Bcryni BHCBiTJieHO aKT)'aJihHiCTb po60TH, ccpopMYJibOBaHo Mery i 3a.z:i:aqi 
. . 

.lJ:OCJil,L()l(eHb, BHCBlTJieHO HaYKOBY HOBH3HY OTpHMaHHX pe3yJibTaT1B, IIOKa3aHO 

oco6wCTHii BHecoK 3.z:i:o6ysaqa, 

IlepIIIHii po3.z:i:in IIpHCB}lqeHO niTepaTypHOMY orJI.SI.n:y. IlpoaHani3yBaBIIIH .n:aHi 

niTeparypHHX ,L()l(epen .D:HCepTaHTOM BCTaHOBJieHo, r.u;o CIIOCTepiraCTbC.SI 36iJihIIIeHIDI 

3au;iKaBJieHoCTi HayKOBOl crriJibHOTH .n:o MarepianiB Ha OCHOBi .n:ioKCH.lJ:Y u;epiIO 

neroBaHoro ioHaMH pi.n:KicHo3eMeJibHHX eneMeHTiB. BcTaHoBJieHo, r.u;o Bi.n:oMoCTi 

npo cpa3oBi piBHOBarH B IIO.lJ:BiMHHX Ta rro-rpiiffiHX CHCTeMax Ha OCHOBi .n:ioKCH.lJ:Y 

u;epiIO Ta OKCH,l.l;iB pi.n:KicH03eMeJibHHX eJieMeHTiB o6Me)l(eHi. 

BcTaHOBJieHo, r.u;o cpa3oBi piBHOBarn B cwcTeMax CeO:rLn20 3 (Ln =La, Sm, Eu, 

Gd, Dy, Er, Yb) .n:ocni.lJ:)l(eHo 3a TeMrreparyp 1500-600 °C, B Toil )Ke qac .n:aHi .l1:JI.SI 



rro~iiilrnx cHcTeM Ce0z-Ln20 3 (Ln =Nd, Ho) Bi,r:i;cyrHi a6o He y3ro)J;)K)'lOThCH Mi)I( 

co6mo. 

y .n;pyroMY po3,l1;1JI1 OIIHCaHO BHXl)J;Hl MaTepuurn, a TaKO)I( HaBe,r:i;eHa 

TeXHoJioriqHa cxeMa rrpou;ecy .n;ocJii,r:i;)l(eHHj{ cpa30BHX piBHOBar B cncTeMax Ce02 

(Ln203}-Ln203 Ta CeOz-Ln203-Ln203. OIIHcaHo peHreHocpa3oBilli attaJii3 Ta 

paC'I'pOBY eJieTKpOHtty MiKpOCTOIIllo, rri,r:i;rOTOBKY 3pa3KiB Ta oco6JIHBOCTi 

BHKOpHCTaHHj{ u;HX MeTO)J;lB. 

y 'I'peTbOMY po3.n;iJii OIIHCaHO pe3yJioTaTH )J;OCJii)J;)l(eHHj{ cpa30BHX piBHOBar B 

CHCTeMax CeOz-Ln203, .n;e Ln =Nd (1500 °C), Ho (1500-600 °C) Ta La203-Ln203, 

.n;e Ln =Dy (1500--1100 °C), Ho (1500 °C). 

BcTaHOBJieHo, ru;o B CHCTeMi CeOz-Nd203 yrBopIOIOTbCH TPH THIIH TBep,r:i;HX 

po3qnHiB: Ha ocHoBi reKcaroHaJioHoi CTPYICTYPH A-Nd203 Ta ,r:i;Box ey6iqHHX 

CTPYICTYP (F-Ce02, C-Nd203). BH3HaqeHo Me)l(i o6JiacTeli roMoreHHOCTi TBep,r:i;HX 

po3qnHiB: A-Nd203 (100--95 MOJI. % Nd203 Ta C-Nd203 (65-40 MOJI. % Nd203), F

Ce02 (30--0 MOJI. % Ce02). 3i 3MemneHHH ioHHoro pa.n;iycy JiaHTaHoi.n;y 

crrocTepiracrocH 3MemneHHj{ KiJII>KocTi cpa30BHX rroJiiB. B cncTeMi CeOz-H0i03 B 

TeMrreparypHOMY iHTepBaJii 1500-600 °C yTBOpIOIOTbCH ,r:i;Bi o6JiacTi roMoreHHOCTi 

Ha OCHOBi ey6iqHHX CTPYKTYP THIIY C-Ho203 Ta F-Ce02. rpaHHqHa po3qHHHiCTb 

Ho3+ B KpHCTaJiiqttiif rpaTu;i Ce02 CTaHOBHTh 24, 18 Ta 12 MOJI. % 3a TeMIIeparyp 

1500, 1100 Ta 600 °C, Bi.n;rroBi,r:i;Ho. Po3qnHHiCTb Ce4+ B KpHCTaJiiqttiif rpaTu;i C

H0i03 CTaHOBHTh 25, 20 Ta 15 MOJI. % 3a TeMIIeparyp 1500, 1100 Ta 600 °C, 

Bl,lJ;IIOBl)J;HO. 

3 BHKOpHCTaHHj{M pe3yJioTaTlB Ta )J;aHHX, rn:o MlCTHTbCH B JilTeprypHHX 

,lJ;)l(epeJiax rro6y,r:i;oBaHO IIOBHi .n;iarp~ CTaHY cncTeM La203-Dy203 Ta La20 3-Ho20 3 

B iHTepBaJii 2400--1000 °C. ATrn .n;aHHX CHCTeM CHCTeMH xapaKTepHO YTBopeHHj{ 

TBep)J;HX po3qlfH1B Ha OCHOBi pi3HHX KpHCTaJiiqHHX MO)J;HcpiKau;ili BHXi)J;HHX 

KOMIIOHeHTIB. 

,. 



y qerBepTOM)' po3.n;ini rrpe.n;cTaBJieHO .n;aHi ~o.n:o cpa30BMX p1BHOBar B 

cMCTeMax CeOrLa20 3-Ln20 3 (Ln =Nd, Dy, Ho, Yb) npM 1500 Ta 1100 °C ra 

no6y.n;oBaHO Bi.n;noBi.n;Hi i30TepMiqfli nepepi3M 3a3HaqeHMX .n:iarpaM CTatty. 

BcrattoBJieHo, ~o 3a3HaqeHi i3oTepMiqHi nepepi3M MaIOTb no.n:i6ey 6y.n;oBy, 

xoqa i xaprucrepM3)'IOTbCH neBHMMM Bi.n;MiHHOCTHMM, TIOB' H3aHMMM 3 IlOJiiMopcpi3MOM 

BMXilJ:HMX KOMTIOHeHTiB. 

BCTaHoBJieHo, ~o y cMcreMi CeOrLa203-Nd203 npM 1500 °C YTBOPIDIDTbCH 

cpa3M 3Mirnattoro cKJia.n:y Ha ocHoBi TBep.n;MX po3~HiB: eyfiiqHi F-Ce02 i C-Nd203 ra 

reKcaroHaJibHa A-La20 3. 3aJHaqeHMH i3oTepMiqHMH nepepi3 xapaKTepM3)'IOTbCH 

HaHBHicTID 'fPbOX .n;Bocpa3HMX o6nacreii (A+F, A+C, F+C) Ta o.n;Hid 'fPMcpa3Ho1 

o6nacTi (A+C+F). Haii6inhrny TIJionzy .n:ocni,LPKeHoro i3oTepMiqHoro nepep13y 

3aHMaIOTh ey6iqfil TBep.n;i po3~ Ji CTPYKTYPOID TMTIY cpJIIDopMTY. 

BCTaHoBJieHo, ~o y CMCTeMax CeOrLa203-Dy203(Ho203) YTBOpIDIDTbCH 

noAA TBep.n;MX po3qMfilB Ha ocHoBi eyfiiqHMX Mo.n;McpiKau;iii Ji CTPYKTYPOID TMny 

cpnIDOpMTY Ce02 Ta C- Ln203, reKcaroHaJibHOI (A) Ta MOHOKJiiHHOI (B) M0.1J:McpiKau;i1 

Ln20 3. Haii6inhrn IIIHpoey o6nacTID roMoreHHocri npM o6ox TeMTiepazypax Mac 

ey6iqflMH TBep.n;Mii po3~H Ji CTPYKTYPOID TMTIY cpJIIDopMTY F-Ce02. 3aJHaqeHa 

o6JiaCTb rOMOreHHOCTi BMrttyTa B CTOpoey rpa~HOl IlO.n;BiHHOl CMCTeMM La203-

Dy203(Ho203). BeprnMHM Koau;eH'Tpau;iiiHMX TPMKYTHMKiB (A+B+F) Ta (F+C+B) 

HanpaBJieHi B cTopoey rpa~Hoi'. no.n;BiiiHoi'. cttcTeMtt CeOrLa20 3. 

BcrattoBJieHo, ~o Ha Bi.n;Miey Bi.n; CMCTeM CeOrLa203-Dy203(HQi03), y 

cttcreMi CeOrLa203-Yb203 nptt 1500 Ta 1100 °C YTBOpIDCTbCH ynopH.n;KOBaHa 

cpa3a La Yb03 (R), ~o KpMCTani3ycrbcH B CTPYKTYPi nepoBCKMTY 3 poM6iqflMM 

BMKpMBJieHHHM. Ha OCHOBi O'TpMMaHMX .n;aHMX, a TaKO)I( Bi.n;oMOCTeii, ~o iCHyroTb B 

niTepazypHMX ,LPKepenax, BCTaHOBJieHo, ~o B i3oTepMiqHMX nepepi3ax .n:iarpaM cTaey 

CMCTeM CeOrLa20rLn203 (Ln = Y, Yb, Tm, Er, Lu) iceyc He3Haqfla o6nacTb 

roMoreHHocTi Ha ocHoBi BnopH.n;KOBaHOI cpa3tt Ji CTPYKTYPOID ™TIY nepoBCKMTY 

LaLn03. 3Haqfloro poJqMHeHHH Ce4+ B KpMCTaJiiqfliH rpaTu;i LaLn03 He 

CTIOCTep1raCTbCH. 



BcraHoBJieHo, ru;o 3i 3MeHIIIeHIDIM ioHHoro pa,n,iycy Ln3+ 3BY)l()'IOThCH o6rracri 

roMoreHHOCTi TBep;::i;HX p03lJHHiB Ha OCHOBi reKcarOHaJibHOl MO)J;H<l>iKau;il A-Ln203, 

ey6i1IF101 C-Ln203, ey6iqHo1 F-Ce02. 

Y rr' HTOMY po3;::i;ini HaBe;::i;eHi 3aKoHoMipHOCTi 6y;::i;oBH rro-rpiiiHHX CeOr 

La203-Ln203 (Ln =La-Yb) CHCTeM, OIIHCaHO 3Mitty <l>a3oBoro CKJia;::i;y Ta rrpmru;m1 

ycKJia,n,HeHHH 6y)J;OBH CHCTeM B 3aJie:>KHoCTi Bi)]; rropH)J;KOBOro HOMepa Ln3+ 

BcraHoBJieHo, ru;o 3MiHa rrapa.Me-rprn eneMeHTapHHX KoM1poK TBep;::i;HX 

po3qnHiB 3i CTPYKTYPOIO TmIY <Pmoopnry Bi;::i;6yBaCTbCH rriHiiilio rrpn 3MiHi 

KOHU;eH-rpa.I.J;il neryroqoi" ;::i;oMiIIIKH Ln3+. 3a ;::i;orroMororo KOHIJ;eH-rpar.ViiliHX 

3aJie:>KHOCTeH eneMeHTapHHX KoMipoK ey6iqHHX TBep;::i;HX po3qnHiB 3i c-rpyKrypOIO 

TmIY <Pmoopnry BCTaHOBJieHO, ru;o rrapaMe-rpH erreMeHTapHHX KOMipoK TBep;::i;HX 

po3qnHiB 3MiHIDIDThCH niHiliHo Bi;::i;rroBi;::i;Ho ;::i;o 3aKotty Berap;::i;a. IIpH rrepexo;::i;i Bi)]; 

u;epieBoi' (Ln La-Gd) ;::i;o i-rpieBoi' (Ln = Tb-Lu) rri;::i;rpyrrn OKCH)J;iB P3E 

crrocrepiraCTbCH 3MiHa K)'Ta HaxHJIY KOHIJ;eH-rpau;iiilioi' rrp5IMOl. 

OnpuJIIOAHeuuH pe1yJILTaTiB .i::.ucepTaQiiiuoi po6oTu. 

HaYKoBi pe3yn1>raTH ;::i;ncepTa.I.J;ii' BHCBiTJieHi y 5 HayKOBHX ny6rriKau;rnx 

3;::i;o6yBaqa: O)J;Ha craTTH y )l()'pHarri 1-ro KBapTHJIIO, o;::i;Ha craT51 y )l()'pHarri 2-ro 

KBaprHJIIO i 3 CTaTTi y )l()'pHarri 4-ro KBapTHJIIO. 

TaKo:>K pe3yJibTaTH ;::i;nceprau;iii' 6ynn arrpo6oBaHi Ha 12 HayKoBHX <PaxoBHX 

KOH<l>epeHU;iHX. 

Bci HayKoBi ny6niKa.I.J;ii' e opnriHaJibHHMH HayKOBHMH po6oTaMH HaIIHcaHHMH 

y crriBaBTOpCTBi 3i CBOIM HayKOBHM KepiBHHKOM Ta iHIIIHMH crriBaTopaMH i IIOBHiCTIO 

Bi;::i;rroBi)J;aroTb TeManrn;i po6oTH 3;::i;o6yBaqa 3 ;::i;o-rpHMaHIDIM Bcix rrpaBHJI 

aKa,n,eMilffioi' ;::i;o6poqecHocri. 

Ta.KHM qlfHOM, HayKoBi pe3yJihTaTH OIIHCaHl B ;::i;ncepTau;iH:Hili po6ori 

IIOBHiCTIO BHCJiiTJieHi y HayKOBHX ny6niKau;rnx 3)J;06ysaqa. 

He.r:.oJiiKu Ta 1aysaa\:eHHH .i::.o .i::.ucepTaQiiiuoi po6oTu. 

1. CIIJiasH oKclf)J;iB pi;::i;KicHo3eMeJibHHX MeTarriB (P3M) M5I ;::i;ocni;::i;:>KeHb 

;::i;iarpa.M CTatty IIO)J;BiHHHX i rro-rpiiiliHX CHCTeM BHrOTOBJieHi h ix Hi-rpaTiB. Arre B 



po6ari He orrncaHo nepeBarn r(id MeTO)l.HKH nepe)l. iHIIIHMH, a TaKO)I( He BKa3aHo 

TeMIIeparypy, npw .SIKHX KO)l(Ha cirrh po3KJia)l.aCThC.SI, a TaKO)I( He HarrncaHo peaI<Wii: 

IJ;:HX npou;ecrn. ll,e BIDKJIBBO 3HaTH THM, XTO XOTiB 6H npoBeCTH aHarroriqHi 

)l.OCID)l.)l(eHH.SI. 

2. Ha )l(aJih, B po6oTi He 3acTocoBaHO IIllI1 FactSage., Calphad i T. n., arre 

B nirormI)l.i )l.OI.J;irrbHO 6yno 6 npoaHarri3yBaTH pe3ynbTaTH CTaTeii, B .SIKHX BOHR 6ynH 

BHKopwcTaHi )l.mI MO)l.emoBaHH.SI )l.iarpaM cTatty i T,ll;B cpa3 cwcTeM, ru;o MiCT.SITb P3M. 

ll,e Ba)l(llHBO )l.mI p03BHTKY IIO)l.aJibllIHX )l.OClli)l.)l(eHb B u;iii: rarry3i. 

3. ,nrni po3IIIHcppoBKH )l.HcppaKTorpaM 3pa3KiB Te)I( 6a)l(aHo 6yno 6 
. . . 

BHKOpHCTOBYBaTb cyqacm nporpaMH, .SIKl c B )l.OcryIII. 

4. B po6oTi He BKa3aHO, 3Bi)l.KH B3.SITO ioHHi pa)l.iycw KaTioHiB R3+, i B .SIKiii: 

CHCTeMi. ba)l(aHO BHKOpHCTOByBaTh CHCTeMY ioHHHX pa)l.iyciB llleHcpnica. 

5. B po6oTi c OIIHCKH, TepMiHonoriqtti IIOMHnKH: II03HTHBHi ()l.O)l.aTHi) 

3ap.Sl)l.H, cppaHMeHTH ( cpparMeHTH) IIO)l.BiMHHX CHCTeM, 3MeHIIIeHH.SI p03qm{HiCTb 

(po3qwHHOcTi) Ce02, npocBiTmoBanhHa (npocBiqyioqa), Bi)l.6HBHa (Bi)l.6HBaioqa), 

eMiciii:Ha Ta iHIIIl pl3HOBH)l.H MeTO)l.iB ene:rcrpoHHOl MiKpOCKOIIi1, TOII.J;O. 

BHCHOBOK npo .z:.ucepTau.iiiuy po60TY· 

BBa)l(ruo, ru;o He3Ba)l(aIOqH Ha Henonim Ta 3ayBa)l(eHH.S1 )l.HcepTau;iii:Ha po6om 

3)l.o6yBaqa cryneH.SI )l.OKTopa cpirrococpil lOIIIKeBwqa Cepri.SI BiKTopoBwqa Ha TeMY 

«<l>a3oBi piBHOBarn: y CHCTeMax CeO:rLa203-Ln20 3, )l.e Ln = Nd, Dy, Ho, Yb» 

BHKOHaHa Ha BHCOKOMY HayKOBOMY piBHi, He IIOPYIIIYC npHHI.J;HIIiB aKa)l.eMiqttOI 

)l.06poqecHOCTi Ta c 3aKittqeHHM HayKOBHM )l.OCID)l.)l(eHH.SIM, cyeynHICTb 

TeoperwqHHX Ta npaKTl{q}llfX pe3ynhTaTiB. ,[(HcepTau;iii:Ha po6oTa 3a aI<TyanhHicTIO, 
. . . . . 

IIpaKT:H:qttOIO I.J;lHHlCTIO Ta HayKOBOIO HOBH3HOIO IIOBHlCTIO Bl)l.IIOBI)l.aC BHMOraM 

qf!HHoro 3aKOHO)l.aBCTBa YKpa.1HH, ru;o nepe)l.6aqeHi B n.6 - 9 «Ilop.SI)l.KY 

npwcy)l.)l(eHH.SI cryneH.SI )l.OKTopa cpirrococpi1 Ta cKacyBaHH.SI piIIIeHH.SI pa3oBo1 

cneu;iarri30BaHOl BqeHOl pa)l.H 3aKJia)l.y BHII.J;Ol OCBin1, HayKOBOl ycTaHOBH npo 

npwcy)l.)l(eHH.SI cryneH.SI )l.OKTopa cpinococpil», 3aTBep)l.)l(eHoro IlocTaHOBOIO Ka6iHezy 

MiHicrpiB YKpaIHH Bi)]. 12 ciqtt.SI 2022 p. NQ 44. 



3,n;o6yBaq IOIIIKeB}Iq Ceprili BiI<TopOB}Iq 3ac.rryr0Bye Ha rrpttcy,n;)J(eHIDI 

cryrreIDI ,n;oI<Topa <Pinoco<Pii' B ra.rry3i 3HaHb 10 IIpttpO,n;H}Iqi ttayKH 3a crreu;iaJibtticno 

102 XiMiR. 

O<l>iu.iiiuuii peu.eu3euT, 

rrpoBi.n;HHH HayKOBHH crriBpo6iTHHK 

Bi,n;,n;i.rry <Pi3JfqHOl xiMiI HeopraHiqHHX MaTepianiB 

lHCTHTYTY rrpo6neM MaTepian03HaBCTBa iM. I.M. <l>pattu;eB}Iqa 

Hau;ioHaJibttoI aKa,n;eMiI ttayK YKpaIHH 

,n;.x.H., rrpo<P. ~- /!. BaneHTHHa CY,l(ABQOBA 
,rZ( 

IIi,n;IIHc ,n;.x.H. Cy,n;aBu;oBoI B.C. 3acBi,n;qyio: 

,ll;ettttc MMPOI-IlOK 


