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crietianbhicTio 02.00.01 — neopranivna Ximist

AKTYAJIBHICTL TEMH JI0CHLKCHHS. Koopaunaniitini croayks aantanoiiis
BHPI3IAIOTLCA  YHIKAIBHUMU  TIOMIHECUCHTHHMH  BJIACTHBOCTAMM,  30KpEMA,
nusbkaMi KoedpillieHTaMl  NONIMHAHHS  f~f 1epexoiis, BY3bKHMHU eMiciHIMH
CMYTaMi, 3HAYHUMH HACAMH JKHTTA 30y/KeHUX CTaHIB Ta MOIKJIMBICTIO OTPHMAHHSI
BHIPOMIHIOBAHHS B IHPOKOMY CIIKTPaIbHOMY JianasoHi. Boanouac CPEKTHBHICTL
JFOMiHeCHeHnil  TaHTAHOUME — 3HAUHOK — MIpOW  3aleknTh  BIL - TPHPOILH
KOOPIMHALI{HOTO OTOYEHHS Ta 3IATHOCTI OPraHI4HOTO NraHmy  IMOCHII0BATH
BUIPOMITLIOBAIIHS HOUIB JIAHTANOTLIE IISIXOM cetcubimizaii — nepeaadl noranuny ol
niranaom eneprii ma 36ywreni pisni P3E. Tomy HOUYK HOBHX JIFQIJUIHMX CHCTEM,
Jnatiny sabesrnedysati edekTHBITy ceHendliizanilo Juomiteoneni JAHTANOIIB, ¢
BUGK(MBUM HAMNPAMOM CYHACHOT KOOPIAHHAILIHHOT XIMIT Ta MaTeplalo3HaBCTR,

OcobauBuii inTepec y HLOMY KOHTEKCTL CTAHORIATH kapbauuiiaMijopocharni
(KA®) nirasan — reTepo3amilieti cTpyKTypHi aHaaor [-AMKETOHIB, AKi TOEJHYIOThH
(ocqopuibhi, KapOOHLILHI Ta aviHi (yHKIioHAILHI TpynH H 34aTHL (popMyBaTH
PI3HOMAHITHI KOOPAMHALLNI CTPYKTYPH 3 iOHAMH veranais. BapiaTueHicTh Oy/l0BK
KAD cHCTEM 103BOIAC LIECTIPAMOBAHO MOAN(IKYBATH IXHI JOHOPHI BAACTHBOCTI,
[IPOCTOPORY OPraHizalilo Ta KEpyBaTH NPOLecaMil MOIIHHANUS i NCpeHeces
cHeprii B KOMIUICKCAX JAHTAMOIAIB. BCTaHOBIEN S B3ACMO3B A3KY MIZK CTRYKTYpPOIO
Airandy, THIOM  KOOPJMHAIl, [PHPOJIOK  JIAHTAHOILY T4 JHOMIHECHEHTIHMI
XAPaKTEPUCTHKAME KOMIIGKCIB € OCHOBOIO [UIl [IPOCHO30BAHOIO MPOEKTYBAHI
IHOBUX MATEplaiB.

Takum  GHHOM, 3aCTOCYBAHHs  CTpaTeriii  MOJEKYISIPHOTO  Ju3aiiiy

NIOMIHECIIEHTHHX KOMIUIEKCIB  JIAH1 ‘EI.HOIIIJliB Hd  OCHOBI KAD ARTAREBINIE) {
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rlepeHeKTHBHUM Ulsl TIEPEX0/Ty Bill eMIPHYHOro MOUIYKY HOBHX JHOMIHO(OPIB 10
(popMyRaHHS 3araibHUX MPHHLHNIE iX [ITECHPAMOBAHOIO CTBOPCHHA. Tomy mera Ta
JABIAHHA  NPEACTABICHOT AMcepTaiinol podotn €, O0C3yMOBHO, aAKTYallbHHUMHU,
OCKUIbKN po3podxa BULIOBITHUX niaxogis  3abe3meduTh  OTPUMaHHS
BHCOKOR(EKTHBHIX aHTaHOTA-BMiCHHX MoMiHOdOpIB 13 3aaHHMM COEKTPAITLH MMM
T4 IOMINCCIEHTHHME XAPAKTEPUCTHKAMM, d TaKOA PO3LINDPHTH MOJKJIHBOCTL 1X
NOAANBIIOI0  BUKOpUCTanHs Y  (OTOHINI.  CEHCOPHUX  CHCTCMAax,  ONTHHHIX
Marepialax 1a iHIHX BHCOKOTEXHOJIOTTHHUX 3aCTOCYBAHHAX.

llpo  akryaapHicrs  PoOAEMaTHKH AOCHIGKeHE  CBLMHTL  3B'A30K
JuicepTaliiinoi poboTH 3 TEMATHKOI0 Kadepu HeopranigHol ximit KHY imeni Tapaca
[1lepyeHKa, HU3KOIO JACPAKOIOIKETHHX TEM | FPAHTOBOIO [IPOIPAMOIO.

Haykosa HOBH3HA OJCPIKANMX Pe3Y/ILTATIB.

|. Brepuie ¢cHCTEMATHYHO JOCITIIKEHO KOOPAMHALIHHO-XIMIYHI BIACTHBOCTI
Gic-kapGammnamigodocdaris ccteproro tumy. ITokazaHo, WO CHHTE30BaHl JiraHin
saaTHi (QOPMYBATH  SK  MOHOSICPHI, Tak | OisjcpHi  KOMILICKCH JTAHTAHOTLIB.
BeTanopieHo, 1o HAABHICT BHYTPILHLOMONEKYISPHOIO BOJHEBOrO 3B A3KY I
kapGanumavisiodocpariomy (parMenTi CYTTEBO BIJMBAac 1a KOOpARHAILTHIY
HOBC/UHKY Jliraijly Ta Mepeirko/ikac peasisanii DI1enTaTno-XenaTyloHoro criocoly
iloro Koopannallii. BusBiIeno peanisaiiio TpHACHTATHOIO criocoly KoopanHai Oic-
KA®M miranay 3 YTBOPEHHSM KOMILIEKCIB cKkoprioHatHoro Tuiy. Brepuie
CHHTE30BAHO Ta CTPYKTYPHO OXapakTepH30Bano OlaiepHi KOMILIEKCH, Y AKHX Oic-
kapOaimiamigopocdar Bucrynac sk Sic-xenaryiouni Jirana rejikarnol Oyu0BH.

2. OgepkaHo Ta BCeGiUHO [OCHIKEHO MOHO- Ta an-KAD  koMmImekcen
piskicHo3eMenbHUX  €ICMEHTIB  HeHTpampiioro  Tumy 3 JICIPOTOHOBAHMMK
kapGannnamizogochariumn  airapgamu.  BetaHoBieno. o 34 TEPMILHOI0
CTABLTLHICTIO Ta TIOMIHCCHCHTHUMH XapaKTepHCTHKAMH 3a3HAUCHI KOMIIIGKCH 1e
NOCTYHAKTLES BIATOBLIHEM TpHC-KAD KoMIueKeam.

3. Brepine  cuUHTE30BAHO  Ta  OXAPAKTEPH3OBAIID JH-KAD  KOMITIICKCH
KaTiOHHOro THIOY 3 KapBauunamigoochaTHUMM  JliraHjiaMH  €CTEPHOr0  THILY.
IMokasano, WO KATIOHHI KOMIUIGKCH XapakTepU3yIOThes HIKHOIO  TCPMITHOIO

crabineHicTo  nopisusino 3 Tpuc-KA®D ananoramu, a EBPONIEBL  KOMILIEKCH



MEHIIOIO  IHTEHCHBHICTIO  JIOMilectenTioi  emicii.  Bnepiie PO3UTH(POBAHO
CTPYKTYPY Ta JIOBEJICHO MOKIHMBICTh OJIEP/KaHH terpakic-koMmekcis Ln(I1l) 3
KAD airanjgom amignoro tuiy.

4, Brepuie J0CIIIKEHO 31ATHICTD kapGammiamigodocdatis cencudinzyBaTH
£ momisecuentiio ionis  Sm*, Dy*, Tm*, Nd® ma Yb™. IlokasaHo, wo
kapGainamiogoedati. ski MICTATL apOMaTUYHI  3aMICHHUKM, € ethCKTHBHHMI
cencHoLmzaTopaMu TIOMIHECLEHILT TaHTaHOIIIB MK Y BUANMIH, TaK 1 B Onuanin [H-
obnacri. Brepue 3apeecTpoBani creKTpu TpubostoMinecuen i
kapGannaaminodochaTBMICHHX KOMIIEKCHIX CTIOMYK nanranoiain, CHeTeMaTHuIo
NPOAHATI30BALO BILIME N03ac(epnoro KaTiony mHa MIOMINECLenTHI Ta TepMmiuni
pracrusocti Terpaxic-KAD KOMILTEKCIB JTAHTaHOTIIB,

5. Briepuie BUBUECHO JIHOMIHECLCHTHI BAACTHBOCTI KOMIJIEKCIB JAHTAHOTIB 3
ic-kapbaumiaminodocdaramn Ta NoKasaHo, mo Taki KOMILTEKCH XapaKTepH3YHThCs
HIDKYOI0 CHEPTIEK) TPUILICTHOTO PiBHS JIrariis [OpIBHSHO 3 KOMILICKCAMH  Ha
ocuogi  Mono-KA®  jiramjiz, a  TaKOK CIIIBBUMIPHHMH KITLKICHHMN
XAPAKTEPUCTHKAMH /~f JIOMIHECUCHULIT.

6. Buepuie merogom TTA cucremaTHino JIOCALUKEHO TepMiuni BIacTHROCTI
KOMILIEKCHIX CIIONYK JaHTaHoTLIB 3 JUranjiaMu kapOaunnaMigodocdarnoro Ty Ta
BCTAHOBACHO, 110 TepMitHa  CTHKICTE  KOMILICKCIB nmanranoimie 3 Oic-KAD
JiramgaMi € CriBBUMIPHOK 31 CTIMKICTIO KOMIUIEKCIR HA ocHoBi  MOHO-KA®D
AIraniiB, y TeTpakic-KoMILICKCax rnosacepHuil KaTion MOXKE CYTTEBO BIUTHBATH 1
JHAueHHs TeMICPATYPH THIABJICHHS, TIPH UbOMY BiH CJ120KO BILTHBAC HA TCMIEPATYDY
posKiIady, PisHOMIraHAl KOMIIEKCH 3 JOJATKOBHM pirangoM 1,10-(enantponinom
XAPAKTCPH3YIOTECA  BUIULOIO  TEMIIEPATypOIO  PO3KIANY, MOpIBHAHO 3 PCLITOIO
AOCHTUKCHNIX PI3HOAITAHIHIX KOMITICKCHIX CHOTYK.

7. B poGoTi 0TpHMAHO YOTHPH HOBI kapGarmnaminodocdaT, Bicivm comei
NYKHUX  MeTalin Ta [oHail cTo KOOPAHHALIIHKX  CHOAYK JIAHTAHOTLB 3 KAD
dirangami. Metoom PCTA 0CHIKEHO HICTD kapGannnaminodocharis, TpH Coll
NYKHIX MeTaliB Ta 51 KOMIUIeKe NaHTaHoIiB. [Monan 90 crionyk 6yno ZOCTIIKEHO

METOL0M JIOMIHECHIEHTHOT CIEKTPOCKOLIT.



8. Bnepuie Ha MijicTaBl KOMIUIEKCY [POBEAECHHX JLOCIIIFKEHb 3aTIPONOHOBAHO
saraibHl TXOMH 70 CTBOPEHHS  BHCOKOS(EKTHBHUX JAHTAHOTI-BMICHHX
nominodopis na ocHoBi KA®D niraniis.

Crynine  0GIPYHTOBAHOCTI  HAYKOBHX  MOJ0MKCHD, BHCHOBKIB i
pexkoMenanii, cGopMy TbOBANKY B auecepTanii , ix JocToBipuicrs. JloOCAUDREHI,
npejacTaBleti B aucepTaltifitin podoTL, BHKOHAHI Ha BHCOKOMY
eKCIepUMEHTAILHOMY  piBni. JIoCTOBIPHICTE HAYKOBUX TONAOKCHE Td BHCHOBKID
HLITBEPUKCHA LIMPOKUM  PSLUIOM  3aCTOCOBAHMX  CYUACHHX METO/NIB JMOCIIIKENS:
cleMeUTHHIT  amanis, peHTreHoCTPYKTYPHHI — Ta  pentrenodasopuii ands,
Tepmorpasimerpiss, mac-crekTpomerpis, 4, SIMP, esnekrpoiilia, NIOMIHECUCHTHA
CHEKTPOCKOIISL,

CTpyKTypa Ta 3MicT aucepraniiinoi podoru. [IpencrasneHa aucepTailiiba
pobota € CYKYIHICTIO HAyKOBMX craTeil Ta BUKIAICHA Ha 437 cropinkax, |
CKIAACTLON 31 BCTYILY, YOTHPLOX PO3MILNIB, BUCHOBKIB, nepesiiky BHKOPHCTAHUX
sukepen, mictuts 19 Tabnuus Ta 7 prcyHkiB. Koken po3ain BRIKTAC 3IMICTOBHIT
OIHC pesy ibiaTia Ta BiANOBIMKMHA Habip craTed, 110 MICTAThL JNeTajlbHHI Olnc
IPOBEIAEHOTO OCTIKEHLSL,

Hepwutt  po3din  TPUCBAYEHHIT  CHHTE3Y  Td JOCHUKEIHIO Oy 0RK
kapGannnamigopochatip i IXHIX CLONYK 13 JYKHHMH METAIAMH. Cunresosato 13
kapGaLamigoochatin, 4 3 SKHX ONEPKAHO BLIEPIIC, Ta 15 coneil nymRHnux MeTanie,
8 3 AKUX OJlep/Kano Bieplie. MeTo10M peHTIeHOCTPYKTYPHOTO ananizy BHSBJICHO BCI
rput Bigomi st KAD T kpucraniqsol 0y10sH: MOHOMEPHY, AUMCPHY, a TAKOH
nosmivepi sanigory. 1lokasano, mwo peanizauis voromepHoi Oynoen KAD jiraity
3yMOBJEHA HAABHICTIO BHYTPILIHEOMOJIEKY/ISPHOTO  BOANCBOTO 3B’ A3KY, AKUH 1
JMIe BH3HATAC 0cOOAMBICTL KpUCTANiuKHoT OyA0BH Jiraniy, a it odmMexye BAATHICTE
mranay 10 JICIPOTOHYBAHHA — Ta  YTBOPEHHS  KOMITCKCHUX — CHOTYK ¥
JIEMPOTOHOBAHOMY CTaHl. METOAOM PEHTICHOCTPYKTYPHOTO anaiizy BUBYEHO 3 €Ol
AY/KHHX METaliB, y cknanl sxux KAD® niraHid npossisloTh MICTKOBHIT TuN
KOOPAMHALLIT, 1110 3yMOBIIOE YTBOPEHHS [OMIMEPHHX AAHIIOrB.

Y Opyeosty po3diti HABEACHO CHHTES | A0CIIKCHHS AHIOHHHX TeTpakic-KA]

KOMILIEKCIE  NAHTAHOLLUB (3 30BHINHLOCQEPHUME KATIOHAMM  PI3HOI IIPHPOJIH.



ABTOPOM T0KA3aHO, IO CHEPreTHii TPHILIETHI PIBHI kapOarpaMigopocharin
MAIOTH OCTATHLO BUCOKI 3HAYents Uis ceHcHOimisarii JOMIHECUEe T JaHTatoijie
(oxpim rajoninito). [poananizosaHo BB NPHPOIH 3AMICHHUKIB [IPH XENATyH4OMY
dparmenti KA®D Ta upupoin nosacepHoro kaTioHy Ha OymoBy, TepMIuHi Ta
CreKTpasibHI  BJAACTMBOCTI TeTpakic-komiuiexcis. Brepuie B ximil KAD cronyk
AociipKeHo Gy10BY TCTPAKIC-KOMIIICKCY JlalTaHoiny 3 KA®-giraniomMm amianoro
THIY — JIMHIPONIIMHO-N-TpHXTOpaleTH - pochoprpraMigom.

Tpemitt po3din NPUCBSUCHUI CHHTE3Y T4 JIOCALIKEHHIO PIBHOIITaHAHHX
KOMILICKCIB fnanTanoiais 3 KA® sirangamu HEHTPAILIONO Td KaTiOMHOTO THIy.
[poananizosano TepMitl Ta CeKTPaibii BIaCTHBOCTI 0EPIKAHUX CHIONYK 3a/ICKIO
Bix AiranjAHoro CkIajay KOMIUIEKCHOT dactki. OUMCAHO HOBI TUIIM OJCPIKAHNN
KOOPAMHALITHUX CHOMYK — HITPaTBMICHI MOHO- Ta 1n-KA®D koMmILIekcH Ta Tepll
npMKIaAM  KaTiOHHHX — Komiiekcis 3 KA®D MraHjaMy  eCTepHore  THIY.
BeTanopieno, 10 OUILINICTL  OTPUMAHHX  3MITIAHOJITaHIHIX KAD-BMICHUK
KOMIUICKCIB mposipisic  cencuGinisoBany giranpamn f-f TIOMIHECLICHITIT0. Brepinc
BHSBACHO TPUBOIOMIHECHIENILTIO 15 3MILIAaHOranjinx KAD-pMicHHX KOMILIEKCIS
AAHTANOIIR.

YV yemeepmoiy po3diti JOCHLIKEHO KOMILIEKCH] CHOJYKH JaHTaHoiaiB na
ocHOBI Gic-kapbanmiaMizohocharie, MOKA3AHO MOKIUBICTE OTPHMAHHI SIK MOHO-
Tak i OlsiepHUX  KOOPIHHALINHNX CHOMYK JanTanoijiis Ha TX ocHOBRL. Brepmie
sahiKCOBAHO TPHEHTATHY KoopjuHalilo Gic-xenarylouoro KAD JTraHy ¥ oCcKIal
KOMILIEKCIB  CKOpHIOHATHOrO — THIy, a4  Ha ocuoBl  Olc-Xenaryrudoro
kapbatmnamigogocdary onepmano OisACpHI KOMILICKCH NAHTAHOIIB TedlKaTHOT
Gyaoen. ITlokasaio, o sK MONO-, TaK I Gic-xenaryioul kapOaunmamigodocdar
VIBOPIOIOTE 3 IOHAMH  JIAHTAHOIAIB  TCPMOMHAMINIO  Ta TEPMIUHO  CTIHKI
KOOPAMHALLIHHT CIIOTYKH 3 MEPEBAKHO HOHHIM XapakTepom 3B S3KY METal-TITaH L,
Ha nicTasi KOMIDIGKCY MPOBEASHIX JOC/iIKeHb CPOPMYTHOBAHO 3AralbHI HIAXOH
M0 CTBOPCHHS BUCOKOE(EKTHBIHX JAHTANON-BMICHHX AroMiHo(OpIB Ha OCHOBI
sirapunx cuereM kapGaunamiiopocdaTnoro Tuiy.

[MoBHOTA BHKJIAJAAHHS OCHOBHUX pe3yianTaTiB. OCHOBHI pe3yibTarTh

JcepTanii MoBHICTIO BHKIajeHI B 31 CTarTi y BITUH3HAHMX Ta MIKHAPOIHNX



(paxoBUX BHAAHHAX, cepesl AKHX 27 IHJIEeKCYIOTHCS 0a30k0 Tanux Scopus, 12 crarei
HaUleKaThL [0 HepHIoro Ta apyroro keaprenis (Q1, Q2) RinNOBiNHO J10 KiacHpikaLil
SCImago Journal and Country Rank. OmnyGaikosano Tesn 23 fomosigeit Ha
BITUHSHAHNX | MIKHAPOAHUX KOH(pEPEHILISAX.

3poliieHi  4BTOPOM BUCHOBKH CTOCYIOThCsS YCIX  acrekris  poborn 1
Bi/10GpaKaIOTh CYTHICTD OJACPIKAHNX PE3yIbTaTiB. BHCHOBKYH CPOPMYILOBAHO HITKO,
NOCTIIOBHO Ta JIOUIHHO, @ OCHOBHI TIOJIOKCHHSL, 3alPONOHOBAH] ABTOPOM J10 3aXHCTY,
MAITh HAJIEKHE HAyKoBe 00TPYHTY BAHHSL,

3ayBaskeHHst Ta NATAHHSA W10j10 3micty il odopmutennst podorTu. 3aranse
BpasKelisl BT UcepTallifinol podoTn € NO3HTHBHHM. ABTOPOM BHKOHAHO 3HAuIMN
0OCST CKCIEPHMEHTAILHIX 0C/I/DKCHb, BUSBICHO BIIMOBIAHI 3aKOHOMIPHOCTI T4
JHAUYNLCTh HE BHKJIMKAOTH CYMHIBIB i CYTTEBUX 3ayBaxeHb. BofaHowac peranbie
O3NAHOMIICHHS 3 MaTepiamamn pofOTH BHKJINKANO OKPEMI YTOTHIOKUI MHTANHA Ti
JAYBUKCHHSL

. Ilpu cunTesi rTerpakic-koMmiuiekcis (crop. 43) aume g CHodyx
nanranoitie 3 amMeti-N-Gensoinamigodocharom rta ioHOM Le3i0 Y 30BHIMIHIN
chepi (cxema 2) 6y710 BHKOPHCTAHO CyMilll HaTpieBOl Ta I€31€BOT coseil 1bOIo
airamay. Yomy Oys 3actocopanuil Takuil miaxia? Sknii Buxia UITLOBOTO NPOAYKTY?
Uyt 11e CrocTepiranocs yreopeHHs JIBOX KOMIUIEKCIB i3 KaTioHaMH HaTPLO Ta 1esiio?

2. B cxemi 2 (crop. 43) nareneno dopmyin coseit NaL” Ta CsL?, Tomi sk B
posuini 1 (crop. 39) BkasaHo, IO JaHl CHOIYKH MAKOTE (OpMy.n [Na:L%]n 1a
[CSLH2 O], Uu o3Hauae ne, W0 MICHs PO3UMHEHHS JaHi KOMIUICKCH BKe He MaloTh
noaiMepnol Oyosn? SIKHM 9HHOM LE 10BO/1H/1HY

3, Sk pisni TepMitHi BIACTHBOCTI CHHTE30BAHMX KOOPAMHALUIMIHX CHIOIYK
MOZKYTH BIUTHBATH Ha BH3HAUEHHA c(ep iX 3acToCyBaHHA!

4. B ysarajgpHeHHI PesyiaLTaTik aBTOPOM JIOCHTL JICTAIBHO  3a3HAYCHO
YHHHNKH, 110 3YMOB/IOIOTL BHOIP CIOMYK st CTBOPEHHs BHCOKOCHEKTUBHNX

nanranoig-pmiciux  mominodopis:  samictukn 3 KA®-niranmax, nosacdepui

KaTionM, iHI MCAHAK, THI 1 TepMiuHa CTIKiCTh KOMIUTexciB Tomo. Yu 0yio



JaikcoaHo BIUIME OY10BH KOOPMHALIFINUX CrIoiyK (MOHO-, 6i- ab0 mosisAIepHoT)
K TAKOTO UMHIHKA?

5. Ha crop. 43 npum onuci CHHTE3Y KOMTLICKCIB  HAAaHO [OMMUIKOBI
nocwtanns: y exemi | Brasano [7] (mpapriibHe — [6]), Taka K MOMHIIKA B tabmuui 2.1:
y cxemi 2 - [6] (mpaBuIIBHE [5]).

6. B ogopmicHHl TCKCTY TPanistioTbes okpeMi  He3HauHi HETOUHOCTI T4
ApYKapebKi TOMHIIKH, 30KpeMd, CTOp. 30 «mepenivueHi BAIIEY, CTOP. 35 «uucenbHi
MIKMOJEKYIAPHI KOHTAKTHY, PI3HE OQOPMICHHA LOCHITAHHS Ha TaGuMil Ta pUCYHIKH
s tekeri ctop. 35 (Tabmnus 1.4) Ta crop. 46 (tabmaus 2.1), ctop. 43 (Pue. 2.1) Ta

crop. 46 (puc. 2.2) Towo.

BucuopoK. 3a akTyalbHICTIO, HAYKOBOKO HOBU3HOIO, 00CAroM, TEOPETHIHHM |
NPAaKTHYHAM  3HAYCHHAM OTPUMAHMX pe3yIbTaTIB, oOIpYHTOBAHICTIO  HAYKOBIIX
BHCHOBKIB, IX JOCTOBIPHICTIO. @ Takex 3d piBHEM 1 KIIBKICTIO myGaikaitii
anceprauiiina  podora  Kapsikn H.C. «Crpaterii crTBopeHHs HOBHX TAHTAHO1/1-
puMiciinx  nioMinogopis 3 MoOHO- Td Gic-gapOanmiamioocharammy MOBUICTIO
sijqnosijac sumoram 1. 7, 8 Ta 9 «[lopsaky MOpHCY/UKEHNHA Ta roz0aBientis
HAYKOBOTO CTYTICHS [OKTOpa Hayk», 3aTBEPKEHOI0  [0CTAlOBOIO Kabinery
Minictpis Yipainn B 17 jucTomana 2021 poxy Nell97, a Takoik BHMOUAM
Miticrepersa OCBITH | HayKH Vkpaiun J10 JOKTOPCHKUX Auceprauiii, a 1 aBrop
Kapsika Haramisn CepriiBna 3aciyrosye Ha IPUCY/UKENHS HAyKOBOTO CTYIEH

AOKTOpa XIMIUHHX HAYK 3a criemianpricTio 02.00.01 — HeopraHiuHa XiMis.
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