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Crnusku KOpis Isanoruta
Ha nuceprariiitny poboty Humbanioka Kupuna Kocranrunosn4ia
na temy “Ti6punni oprano-ueopranigsi ancamGii Ha OCHOBI KOMIUIEKCIB p-, d-meTanis 3
HIOIIEHTATHUMHE KapKacOyTBOPIOIOYHMH JHiraHaMH: CHHTE3, 0y/10Ba, BIACTHROCTI”,
1I0JIaHy Y Pa3oBy clielliani3oBaHy BUeHY pany OieChbKOro HalllOHANBHOTO YHIBEPCUTETY
imeHi 1. 1. MeunukoBa Ha 3100yTTd HAYKOBOTO CTyNEHs TokTopa dinocodii

3 rany3si 3Haus 10 “Tipupoanudi Hayku™ 3a cnemiansaicTio 102 “Ximis”

1. AxtyansmicTe amcepTamifinoi podorn Ta 1l 3B'S30K 3 AepKaBAHMH YH
rajy3eBHMH HAYKOBHMH NPorpaMamMH.

CtropenHss (YHKUIOHAIBHHUX MaTepiaiiB i3  KepoBaHUMM  (DIZMKO-XIMITHIMH
BAACTHBOCTAMH € OAHHMM 13 KIIOYOBHMX HANpPSMIB Y CydYacHIM KoopAuHamiHIA Ximil Ta
martepianozHapersi. OcobiidBe Miclie cepell HUX 3aiMalOTh ridpuHI OpraHO-HEOPraHivHi
agcaMOIIi, K IOEHYIOTh Y ¢001 CTPYKTYPHY PI3HOMAHITHICTh OpraHiuHUX KOMIIOHEHTIB 13
YHIKaABPHAMH €IEKTPOHHHMH Ta MArHITHEMY BJACTHBOCTIMH METAJIYHUX [EHTPIB.
OnepkaHi Ha IXHiH OCHOBI Marepiayid ZEMOHCTPYIOThH IIAPOKHH CIIEKTP 3aCTOCYBAaHb - BiJ
KaTalizy Ta OiloJIOTiYHOT aKTHBHOCTI [0 CTBOPEHHA ONTOCIEKTPOHHHUX IIPHCTPOIB i
eHepreTUyHNXx cucreM. [loyigeHTaTHI KapKacOyTBOPIOWOYI JiraHd BiKITParOTh KIFOUOBY
ponb Y popMyBaHHI BIOPIIKOBAHHX 0araToBUMIPHUX CTPYKTYP, 30KpeEMa KOOpAUHAIIHHNX
HoiiMepiB  Ta MeTan-opraHiuHux Kapkacie (MOFs), ski € IepCreKTHBHUMU sl
3aCTOCYBaHHS B razoajicopOiiii, 36epirauni eneprii, CCASKTHBHOMY KaTaTi3i Ta po3AiIcHHI
CyMImeit.

Oco6nuBy yBary B OCTaHHI POKH IPHBEPTalOTh CUCTEMH 3 YUacTiO p- Ta d-€lNeMeHTIB,
OCKITBKM 1X KOMOIHYBaHHS [O3BOJIAE 3HAYHO POIMMPATH (PYHKIIOHANBHI MOMUIHBOCTI
martepianiB. Baaemopis mMik MeTaieBUME L[eHTpaMd Ta NONMIQYHKIIOHATEHAMH JIiraHAaMHu
BIIKPHBAE MOMUIMBOCTI JUISL TOHKOTO HAJIAIITYBAHHS KPHUCTAIIYHOT CTPYKTYPH, ITOPUCTOCTI,

cTabiIbHOCTI Ta (Ii3UKO-XIMIYHMX XapaKTepUCTUK OTpuMaHux cnoityk. [lupoxe koo
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KOOpAWHALIHHIX cnon)ﬁ{, IO YTBOPIOIOTECS B PE3YyNBTATI B3aeMojil MeTamnip 13
IO ACHTATHAMHA OPTaHiYHMMH JITaHJaMH XCTIaTyIouoro THITY, 37[aTHI TaK0X BHKOHYBATH
ponb JinkepiB, “OymiBenbHux OMOKiB”. YHacmiok IBOTO BifOYBaceThCS (GOPMYBaHEA
PI3SHOMAHITHMX KapKacHHX OpraHO-HEOPTaHIYHHX CTPYKTYP — Bill CYHpaMONEKYIAPHHX
KaTIOH-aHIOHHMX CHCTEM [0 KOOPMHHANIMHHX OJiro- Ta MOJIMEpiB 3 ONHO-, OBO- i
TPHBHMIPHOIO apXiTeKTYpOIO, a TAKOXK KOMIUIEKCIB i3 MiraHgamMu, IO MICTATh (ParMeHTH 3
OAaCKUMH T-apoMaTUYHMMK cucTeMamu. [IpoTe icHyroul MiAXOAM 70 CHHTE3Y TaKHUX
CUCTEM dYacTo He 3abe3neuyloTh JOCTATHROIO KOHIPOMIO HajA IXHBOIO CTPYKTYPHOIO
OpraHizalicl0 Ta  BIACTUBOCTAMHM, IO  3YMOBIIOE  HEOOXiIHICTR  TOMAIBINHUX
(byHIaMEHTANTBHIX AOCHIJDKEHE.

BaxmuBuM € Takok BHKOPHUCTAHHS 3a3HAYCHUX CIIONYK Y OlOTEXHONOTIT Ta MeUITHHI:
MK HOCIIB 11 iMMoGini3amil ¢pepMeHTIB i3 niABMIICHHAM iX cTabiTBbHOCTI Ta KaTamiTHIHOT
AKTUBHOCTI, SIK CHCTEM CIIPSIMOBAHOI HOCTABKH JKapCHKUX 3ac00iB, & TAKOK SK CEHCOPHUX
1 JlarHOCTHYHMX AareHTiB. PasoM i3 THM, M HiECOPSAMOBAHOTO TOIYKY HAIPAMIB
NPUKIAJHOIO BUKOPHCTAHHS TAKMX KOOPJAMHAIMHUX CIONYK HEOOXiIHHM € BCTAHOBICHHS
3aKOHOMIpPHOCTEH IXHBOI HPOCTOPOBOI opragizaifil 3aleXHO BiJ IIPHPOJH METAIEBOTO
LUEHTPY, THITY JIraHKiB-IIHKEPIB, TOIIONOTI KapKacHO! CTPYKTYPH, IapaMeTPiR IIOPHUCTOCTI
Ta 3JaTHOCTI A0 MDXMOJCKY/SIPHHX B3acMOJiiif HEKOBaJEHTHOTO XapakTtepy. BapiroBaHHA
CK/1a/ly METAJIIB 1 JIIraHIIB, & TAKOX MOXIMBOCT] IXHROI XIMIUHOT MogHdikallii BiIKpHBArOTh
MIMPOKL MOXKIHBOCTI Ui  palliOHAIEHOTO AM3aiiHy OQYHKOIOHAJBHHUX MATEpIalliB 13
3ajaHuMu BracTHBOCTAMH. Came ToMy aucepraniiine nocnimkenss LumbGamoxa Kupuna
KocranruHoBrua, TIpucBsiueHEe po3pobili  CHHTETHYHHX  IIAXOHAIB, BCTAHOBJICHHIO
CTPYKTYpHUX ocoOmuBOCTElf Ta JOCHDKEeHHIO (i3UKO-XIMIUYHEX 1 $YHKIOIOHAIBEHHX
BIACTUBOCTEH TIOPHAHMX OPraHO-HEOPraHiYHHUX aHcaMOJiB Ha OCHOBI KOMIDIEKCIRE
repMaHiro(lV), cranymy(1V) Ta d-metaniB 3 opraHiYHMMH HOJIACHTATHHUMH JITAHAAMH
PI3HOTO THILY, @ TAKOXK OWIHIIl IXHBOTO TIOTEHIIARY K edeKTopiB ¢epMeHTIB Ta copOeHTiB
s TeeprodazHol ekcTpakmli IIpH  BU3HAYEHHI BUCOKOTOKCHYHHX ITOJIIXJIOPOBaHMX
InbOeH30-1-loKCHHIB, audeH30hypaHiB Ta 6GideHiaip MeTomoM ra3oBoi xpoMartorpadii 3
Mac-CIIEKTPOMETPIEKY BHCOKOI PO3JIUILHOL  371aTHOCTI, € BeJbMH AKTYaJIbHHM |
CBOE€YACHHM BHECKOM Y XiMiI0 KOOPAMHAIIHHKX CAOIYK T2 MaTepialo3HaBCTBO.

Hucepranifiny poboTY BHKOHAHO RIAMOBIAHO JO HAUPAMKY HAayKOBO-TOCHINHOLN
JisibHOCTI Kadenpu Heoprauiynoi XiMil Ta xiMidaoi ocBitn OHY imeni 1.I. Meunukosa B
paMKax HAYKOBO-IOCHAHHX TeM: «XiMiuHe KOHCTPYIORBaHHS OpraHo-HCOPraHigHMX
ancaMOJIiB KOOpAMHAIIMHOI, CyIpaMONeKyIspHOl, IIOTIMEepHOI IIPAPOIH I BHKOPHCTAHHSA
B AKOCTI HOBIiTHiX Marepianie Ta dapmnpenaparis (2022-2026 pp., Ne mepxpeectparii
01220U201403), «3axoHOMIPHOCTI KOMIUIEKCOYTBOPEHHS Ta MHojdiMepu3alii sX OCHOBa
po3poOKM cydacHMX XiMIYHMX MatepianiB» (koopauuyerhbess 3 1wianoM HAH Ykpainu

Hayxkosoi pasu 3 npobnemu «Heopramiuna XiMisn).




2. Ctynins oﬁrpyﬁ%OBaHOCTi HAYKOBHX MOJI0JKEeHb B HCEPTANl, IX J0CTOBIpHIiCTH
T4 HOBH3HA.

llpencrapneni B jguceprauifigiét poboti imei, migxomw, pilieHHS Ta BHCHOBKH
I ATBEPIKYIOTECH €KCIIEPUMEHTAIBHIMHE Pe3y/IBTaTaMH, JOCTOBIPHICTD SKHX 3a0e31eueHo
BUKOPHCTaHHAM CYYacCHMX METONIB JOCIIDKCHHS: aTOMHO-€MICIMHA CIIEKTPOCKOMIS 3
IHAYKTUBHO 3B’s3amor0 1wiasmoro ICP-OES, enemenruwii ananis, Mac-CIEKTPOMETpis 3
enekrpocnpeii-ionizamiero  ESI-MS,  IH-cmexrpockomis, crnexrpockomis — gudysnoro
BLAOHTTS, PEeHTTCHOCTPYKTYPHHH aHANI3, TepMOIrpPABIMETPITHHE aHalli3, KOHIYKTOMETPis,
CKaHyKuUa eNeKTpOHa MIKpOCKOIis, eHeproaucriepciinmii peHTreHiBehkuil ananizs EDX,
ra30Ba XpoMaTorpaQis 3 Mac-CIeKTPOMETPIEIO BUCOKOT pO3AINBHOT 30aTHOCT: 3 10HI3AIEH
elleKTpoHHUM yaapoM EI-MS. Vei HaykoBi nonoxeHHsA i BUCHOBKH, AKi ¢(pOpPMYJIbOBaHi B
aucepranii, 6a3yloThes Ha Pes3yabTaTaX CKCHEPHUMEHTATBHMX AOCHIMKCHHAX, i JIOTidHO
BUTIKAIOTL 3 OTPUMAHMX PE3YNBTATIB i € IOCTOBIPHUME.

OtpuMaHi [HCEpTaHTOM pe3yAsTaTH BIONOBIJAIOTE KPUTEPiAM HOBHM3HM, IO
CTOCYIOTBCSL OCHOBHHX c¢TamiB poboTh: (opMyBaHHS cTpaTeril NOCHiKEHHS, BHOOPY
00’€KTIB NOCI/PKEHHS, TUIaHYBAHHA CKCIICPHMCHTY, BHKOPHCTAHHS CYYACHHX MCTOIIR
JOCILPKEHHS, BUBYCHHS O10NMOTiYHOI aKTHBHOCTI Ta COpOIIMHMX BIACTHBOCTCH CITONYK i
(opmyBarHs BUCHOBKIB. Jluceprariiiina po6ota “T'iGpumHi oprano-ueopraniyi ancamGi
Ha OCHOBI KOMIUIEKCIB p-, d-M@TATIB 3 MOMiICHTATHAMH KapKacOYTBOPIOIOUMMH JIiTaHaMH:
cunres, Oy/loBa, BJIAacTMBOCTI” € 3aBEPIUCHOI0 HAYKOBOIO mpangio B obmacti
KOOpMHaLIHHOT XiMiT Ta MaTepiallo3HABCTRA | € CBLIUCHHSM BHCOKOTO PiBHSA PEIICH30BAHOI
poboru.

ABTOpOM 3aIIPOMOHOBAHO CHHTETHYHI MiZIXOMH Ta 3°1COBaHO ocoOmuBOoCTI Oynoru 14
HOBUX I'OMO- Ta I€TepOMETANIYHUX, OJHOPIAHO- Ta 3MIMAHOIITAHIHUX KOOpIWHAIlITHWX
CHOMYK p- Ta d-MmeraniB 3 HM3KOK TMOMiACHTAaTHUX JiravfiB (1upochoHOBA KHUCIOTA,
TETEPOLMIIIIYHI  aMilM, FifpoKcHKapGoOHOBa KHCHOTA, Tipasuy). [3 3acTocyBanusIM
CYKYIHOCTI CyYacHMX METOJIIB JOCHIJUKeHHS, BKIIOYAIOYH PEHTTEHOCTPYKTYPHME aHami3,
110Ka3aHo, 10 BIEPIHE OfIeprkaHl CIOAYKH B TBEPHOMY CTaHi (hOpMYyIOTh TiOpHuAHI opraHo-
HeopraHiyHi ancam6rii kapkacHoi 6ynosu piztmx TumiB. Kommnekcu Ge(1V) ta 3d-meranis
3 l-rigpokcueran-1,1-nudochonosoro kucaoTorw  1a  1,10-denamTpominom/2,2’-
OIMpUAMHOM  HANCKATH [0 KATIOH-aHIOHHOIO THIY 3 TCKCAMCPHHM LHKTIIHIM
I'epMaHieBMICHUM aHIOHOM Ta KoMIUIeKCHMM Karionom. Cnonyku Sn{IV)-Co(II)/Ni(Il) 3
keunaposoro  kucnotoro Ta  Co(Il)/Ni(ll) 3 2-(4-OpomdeHokcH)aileroryipasuiion €
KoOpAMHalliHHUMu nonimepamu. B pesyiaerari  gocimimxenns wmopdosorii  nosepxHi
TIOpUIHAX OPraHO-HEOPraHiYHUX aHCaMOMIB Ha OCHOBI CHHTE30BaHHX KOOpPIHHALIMHUX
CIONYK BHU3HAYCHO OJHOPIHICTH 3pa3KiB, IO XapaKTEPU3YIOTHCHS 1E€PAPXiUHO IOPUCTON

MIKPOCTPYKTYPOIO 3 PO3BHHEHOIO [TUTOMOIO IIOBCPXHEIO Ta PIBHOMIPHUM PO3IO/LIOM MOP.




Brepuie nokazaHa TiepCHEKTHBHICTH CHHTE30BAHUX CIIOAYK AN 3aCTOCYBAHHA SIK
copOeHTiB Ta Karamizaropis. Po3pofieHo MeroimMKy IIATOTOBKH nOpol Boad UL
BH3HAUCHHS  BHCOKOTOKCHUHHX  IONIXIOPAAOEH30-II-Ii0KCHHIB, IO  XJIOPOBaHHX
JnuberzodypaHiB, MTOKCHHONOAIOHNX Ta HEJIOKCHRONOAIOHUX HOMi XJIOpOBaHUX OigeHinis
METOJIOM ra30Boi xpoMarorpadii 3 Mac-CHEKTPOMETPIEK) BHCOKOI PO3JUIBHOI 34aTHOCTI
IUIIXOM TBepAo(asnoi excTpakmii 13 3acCTOCYBAHHAM psly CHHTE30BAHMX CHOJIYK K
copOeHTiB.

3. IIpakTHHA NiHHICTH PE3YALTATIB AOCTIHKCHHS.

IIpencrapnena aucepraniitna poGoTa, OKpiM TEOPETUYHMX LIHHOCTEH, Mae TakoxK 1
HU3KY NMpakTUYHHX acnekTiB. HaBenenuii y poGoTi MaTepian € HOBUM INAXOI0M y HOMIYKY
HOBHX MeTanocopraniyaux aHcamOmiB. Kpucramorpagiusi nasi 4 HOBHX CIOIYK
nenoHoBaHo Jo KeMOpUKCEKOPO HEHTPY KpucTajgorpadivHuX [JaHNX, AKUM IHPOKO
KOPHCTYIOTBCS BYEHI 3 BCHOT'O CBITY. 3alpoIloHOBaHA METOAUKa TBEPAOha3HOT eKcTpaKkiil 3
BHKOPHCTAHHAM CHHTE30BAHHX COpOCHTIB KapKacHoi Oy0BH Ma€ psf MepeBar NOPiBHIHO 3
TpajULIHHEM METO/IOM PiAMHHO-PIAMHHOI €KCTPAKIIl: BIACYTHICTh TOKCUYHUX OpPraHIdHMX
PO3YMHHMKIB JUIS eKCTpakiii, 3MeHUIeHHA o0’emy npobu BOOM UIA aHAWH3y 3aBIAKH
KOHIICHTPYBAHHIO HA KapTPHKaX Ta MOMIMBICTH aBTOMATH3ALIl NpOllecy MiJrOTOBKH
3pazkiB. [Tokasana ananiTHuHa eQeKTHBHICTh KoopauHalifnux noniMepiB Sn(IV)-Co(ll) 3
KcuiIapoBoro kaciorowo, Ni(Il) 3 2-(4-0poMdeHoxcH)aneToriapasuioM K CopOeHTIB ams
TBepAodha3sHOl  eKCTpaxiii [pH  XpOMATO-Mac-CHEKTPOMETPHIHOMY  BH3HA4YCHHI
HOJIXJIOPOBAHKX AUOEeH30-I-HioKCHHIB, aubeH3odypanie Ta OideHinie. BcTaHoBIEHO
BIUIMB CHHTe30BaHux Komimekcis Ge(IV) - 3d-merany 3 l-rimpokcueran-1,1-
madochoroBoto kucnororo Ta  1,10-heHanTpoirinom/2,2’-0iMipuIUHOM Ha aKTHBHICTh
010TeXHONOrIUHO BaxJIuBHX (Qepmenti (a-L-pamuozuiasu E. erubescens, P. tardum, P.
restrictum, C. albidus, o-ranaxrozmpasy P.restrictum Ta TpOoTeasH - cjecrasy Ta
dibpinorenasy Bacillus sp. IMV B-7883), nio BigkpuBae NEePCIEKTUBH X BUKOPHUCTAHHA AK

e(deKTOpIB (pepMEeHTATUBHUX IPOLECIR.

4, 3aranpHi JaHi mpo CTPYKTYpy aAucepranii, aHajgiz 1 3MicTy Ta cTHIIO
BHKJAJeHHS.

V penenzoBasiit aucepTaniiniil poGori “I'iGpumai oprano-neopraniyni ancamOiil Ha
OCHOBI KOMIUICKCIB p-, d-MeTaIiB 3 HONIACHTATHUMU KapKacOYTBOPIOIOUMMHM JIiraH/aMH:
cuHTe3, OyHOBa, BIACTHBOCTI” PE3YIBTATH HOCHLKEHHI € HOBAMH B rauysi
KOOpIHHAaMilHol ximil, 30KkpemMa B o06xacTi HOCHiPkeHHA MOpHIHIX OpraHO-HEOPTaHIvHHX
aHcaMOMiB. ABTOpOM po3po0iieHO 3aranbHU MeToJ| KOHCTPYIOBaHHS TiOpHIHUX OpraHo-

HECOpraHivHMX aHcaMOITiB Ha OCHOBI HOBUX koopmuHariiinux cnonyk Ge(IV), Sn(I1V) Ta 3d-
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MEeTaB 3 l-rinpoxczéﬁiﬂ-l,l-ﬂmpocq)OHOBom kucnororo ta 1,10-dbenanTponinom/2,2 -
OIIpHIAMHOM, KCHIAPOBOI KHCIOTO), 2-(4-0pOMQEHOKCH)alleTOTi IpasHaoM, BCTAHOBICHO
YMOBH 1X (hopMyBaHHS, OCOOAMBOCTI CTPYKTYpPHOI opraHizauii Ta mopdostorii nosepxHi, a
TaKOXK (YHKIIOHAMLHI BJIACTHBOCTI, INO BH3HAYAIOTE HAIPAMH 1X HPaKTHYHOTO
3aCTOCYBAHHA SIK epekTopiB pepmentiB Ta copbentis. [ucepraniiina poSora Lmmbamoxa
Kupuna KoctsiaTiroBHya BuxiiageHa Ha 161 cropinni i ckinanaerses 3i BCTyILy, 5 po3auiis,
BUCHOBKIB Ta mepeiniky mkepen nocunanss (130 HalimeHnyBanb); MICTHTE 78 PHCYHKIB,
19 TabMIE Ta JOZATKH.

Y eécmyni oOTpyHTOBaHO AKTYyaAbHICTh JIOCIHKEHHS, BHU3HAYEHO METY Ta OCHOBHI
3aBAaHHg poboTy, cPOPMYILOBAHO IIOJIOKEHHS HAYKOBO! HOBU3HH Ta MPAKTHYHE 3HAUCHHA
OJIEPIKAHNX PE3YJIILTATIB.

Y _nepuwtomy po3diai aBTOpPOM BHKIAQJIEHO aHATI3 NITEpaTypHHX RilOMOCTEH IMOI0
JOCTDKEHHST TiOpUAHMX OpPraHO-HEeOpraHiynmx axncaMmOIiBR Ha OCHOBI KOOpAWHAIliMHUX
CTIONYK METaliB 1 KOMILIEMEHTApPHUX MOJIICHTATHAX OPTraHivHMX JraH[IiB, AKi 3aBIAKH
CTPYKTypaM 3 peryIbOBaHUM CKIaJOM, HAasABHOCTI HAHOPO3MIPHUX IIOPOKHHH, BHCOKiK
TepMiuHilfi Ta XimiuHilf cTaOINMBHOCTI pO3ITAHAIOTECA SK TEPCHCKTHBHI CEHCOPH,
KaTanizaTopu Ta CopOeHTH.

Y opyzomy po3odini HaBeICHO XapaKTEPHCTUKY BHXITHUIX pPEarcHTIB, IPEICTaBIEHO
METOAUKH CHHTE3Y Ta JoCHiKeHHS 14 HOBMX KoopnuHanieux cnonyk Ge(IV), Su(IV) Ta
d-meranin 3 1-rimpokxcueran-1,1-gudochonosoro kucaoror Ta 1,10-benantpomitoM i 2,2°-
OIMIPUANMHOM, KCHIAPOBOKO KHCIOTOKR, 2-(4-0poMGEHOKCH)alleTOTiApa3sHaoM, a TaKoX
MOF-177 — xommnekcy Zn 3 1,3,5-tpuc(4- kapbokcudenin)oenzonom. Onucano yMOBH
IIPOBEJCHHS CKCIIEPUMEHTY 3 BM3HAUEHHS BIUIMBY CHHTE30BaHMX CIONYK Ha aKTUBHICTh
(GepMEHTIB Ta OCHOBHI €Talll IIATOTOBKU 3pasKiR BOJH 3 BIPOBADKEHHAM OIEpPIKAHUX
riOpUAHUX OpPraHO-HEOPraHiuHUX ancaMOiB fK copOeHTiB TBepaodazHoi ekeTpakilii juis
BU3HAYEHHA CTIHKMX BHCOKOTOKCHYHMX OpraHidYHMX 3a0pyJHIOBAadiR XpOMAaTo-Mac-
CIIEKTPOMETPHYHIM METOIOM.

Y mpembomy po30ini nucepraniigol poGoTH MpeAcTaBICHO XOCHIHKEHHS IiOpuHuX
OpraHO-HEOPTaHIUHHX aHCaMONIB KapKacHOrO THIY Ha OCHOBI KOOpIHHAILIHHMX CHOIYK
Ge(TV), Sn(1V) ta 3d-meranis, BCTAHOBICHHS IXHBOIO CKIay, OYIOBH Ta MOPQOIOriUHMX
ocobmuBocte. llokazano, mo xommekcn Ge(IV) 3 l-rigpoxcuetan-1,1-audochononomn
KkucinoTo Ta 1,10-penantponinoM ado 2,2'-0lnipuaMHOM HAlekKaTh 0 KAaTiOH-aHIOHHOTO
TUIY 3 FeKcasepHEM IHKIIYHUM TepMaHI€BMICHIM aHIOHOM, T€TePOMETANIUHI KOMIUIEKCH
Sn(IV) — Co(II)/Ni(Il} 3 KCHIApOBOK KHCIOTOW € TIOPUCTAMH KOOPOUHAIIHHUMH
IOJIIMEPAMH 3 BHMCOKOI) TEPMIYHOK CTaOLIBHICTIO, PO3BHMHEHOK IOPUCTICTIO Ta
piBHOMIpHMM posmofinoM MeTamiB y Kapkaci, a kommiekcd Co(IIYNi(II) 3 2-(4-
OpoMPeHOKCH)aETOTIIPa3UIOM  YTBOPIOIOTH  KOOpOMHALMHI  IOJIMEpH  IIapyBartol

CTPYKTYPH 3 MICTKOBUME XJODHAHMMH Jirannamu. Lnsxom AochimkeHHS Mopdomnorii
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[OBEPXHI CHHTE30BAHHX H-Fi6pI/II[HHX agcaMOliB BU3HAUYEHO IX JaMeNsipHi, iepapxidHo
nopucti ab0 «KBITKOBI» MIKPOCTPYKTYPH 3 PO3BHHEHOIO IIHTOMO) HIOBEPXHEID.

VY yemeepmomy po30ini popefeHa MOKIHABICTS YIPaBIIHHA (EPMEHTATHBHUMH
nponecamu (Ha npukitani a-L-pamuosugas Eupenicillium erubescens, Penicillium tardum,
Penicillium restrictum, Cryptococcus albidus, a-ramaxrosugasu Penicillium restrictum Ta
IpoTea3) LUIAXOM BHKopucTaHHs cuHTesoBanux Ge(IV) — 3d-meran xomiuiexcis 3 1-
rigpoxcueran-1,1-madochonosorw KucnoToo Ta 1,10-henanTpoininoM/2,2’-0inipuaniom B
axocTi edexropip. IlokazaHo, 10 BIUVIMB KOMIUICKCIB HAa aKTHUBHICTE (PEpMENTIB Mae
CKIAHUIT MCXaHi3M Ta 3aICKUTh HE TiINBKM Bif 1X ckiany ta OyIOBH, a | B IIPUPOIH
(pepMenTy, KOHIIEHTPAIiT CIIONYKH Ta 9acy eKCIIO3HUITiL.

YV w'amomy po3dini 3aIpOTIOHOBAHO METOJMMKY IJTOTOBKM Tpo0 BOAX UL
BU3HAYEHHS Nonixnopaudenso-r-gioxewnis (TTXJJ]), noni xnoposamux pubenzodypaHis
(IIXJ1®), mioxcHHONOAIOHUX Ta HemiokcHHOMONIOHUX noixtoposanux Gipeninis (IIXb)
METOAOM Ia30BOi xpomarorpadii 3 Mac-CHEKTPOMETPIEr BHCOKOT PO3JINBHOI 3JaTHOCTI
msxoM Teepiogasznoi excrpaknii (TPE) i3 3acTrocyBanHHAM AK copOeHTiB ribpuaHuX
OpraHo-HEOPraHiuHUX aHcaMOJIiB Ha OCHOBI XOOpAMHAUIHHMX cTomyk p- Ta d-MerTanis.
TlpoBeeHo onTHMizalixo yMoB ekcrpakiii Ta perexnii. Iloxasama amaniTuuna
eeKTHBHICTE oiromepHoro xommiekey Ge(IV)-Zn 3 1-rigpokceueran-1,1-mudochonosoro
KEucIoTo Ta 1,10-denanrponinon, koopauHaniinux nonimepis MOF-177, Sn(IV) — Co(1D)
3 KCUNIapoBolo Kucitoro, Ni(Il) 3 2-(4-GpoMbenokcn)aneroriapazuiom sk TOE copbentin
HOpH XpOMATO-MAC-CHEKTPOMETPHYHOMY BHM3HAYEHHI BKA3aHUX CTIHKHMX BHCOKOTOKCHYHHX
opramiunMx 3a0pymmoBadiB. Beranopieno HaWGUibll UyTIMBUHE METON  KiUIBKICHOIO
susHadenns [IXJJ, TIXJA® Tta TIXDH i3 3acTrocyBaHHAM 3alPONOHOBAHOT MCTOIHKH
npoOOIiIrOTOBKY BUABUECA IIPHM BUKOPUCTaHH KoopauHaniiiHoro nomimepy Ni(Il) 3 2-(4-
OpoMdEeHOKCH JalleTOr IpasHIOM.

Y Jlooamrax HaBOIATHCS TEOMETPUYHI XapakICPHCTHKM (JIOBKHHH Ta BaJeHTHI
KyTH) JOCHIDKEHMX PEHTTCHOCTPYKTYPHO Komrulekcis, ESI(+)-mac-criekTpH po3uuHiB
crnoiyk, [U-criexTpy Ta akT BOPOBa/DKCHHS Pe3yIbTaTiB JOCTIDKCHIS,

AHoTalis o poOorH Ta omybiikoBami mpaii 3a 3MICTOM TIOBHICTIO BiTIOBLAAIOTH

aucepraitifiniii po6GoTi.

5. Tlopnora BHKIAAY Pe3yabTaTiB poboTH B HAaYKOBHX nybuikamisx,
3apAXOBAHHX 33 TeMOI AHcepranil.

OcCHOBHI TIONOKeHHST AMcepTaliiinol po0OTH JOCTATHBO IPYHTOBHO BHCBITAEHI ¥ 3
cTarTaX y (GaxoBux BUAaHHAX (3 i3 SKMX BXOJATH 1O HayKoMeTpuuHmX 06a3 Scopus Ta

WoS), 7 Tezax monoiged Ha KOH(MEPCHIAX Ta 2 CTATTAX, M0 JOAATKOBO BiI0OPAXKAIOTH
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HAYKOBI pesylbTaTH JucepTaiil i CToCyioThCs OIONMOTTYHOI BKTHBHOCTI CHHTE30BAHMX
CIOIYK.

6. 3aranbHa oninka aucepranii Ta 3ayBaskeHH.

3 Merol0 QOpMYRAHHA 3arajibHOI OHIHKM pOoOOTH BapTO BIJ3HAYUTH AKTYANBHICTH
IOCIIJPKYBaHHX TIPoGIJIeM, HAYKOBY HOBH3HY poOOTH, IOCTOBIPHICTH i NpaKTHYHE 3HAYCHHS
OJICPYKAHUX PE3YNbTATiB, BUCHOBKIB B JucepTanii Ta ocobucTtHd BHecok 3700yBada.
Hucepraniiina poGora 1{umbamoxa Kupmuna KocTIHTHHOBAYA HE MICTHTH IPHHIIHIIOBHAX
HEJOMIKIB, SIK B IUIAHI 3MICTy, TaK 1 CTPYKTYpH uM QopMmu rnogadi Marepiany. OmHak, 1pu
ZICTATEHOMY O3HAaMOMIIEHH] i3 IHCEpTallfHOK poBOTO MOXKHA CHOPMYIIOBATH HACTYIIHI

3ayBa)KCHHA Ta [100aKaHHA:

1. Mac-cnexrpu (ESI-MS) koopauualliiHIX CHONIYK PEECTPYBaNd 3 BUKOPUCTAHHAM
PO3UMHIB KOMIDICKCIB Y METaHOJl. ABTOPOM 3a3HA4Y€HO, IO JUId HOKpPalleHHS
toHizauil ESI no po3umHiB nojasanu MypamuHy Kuciory B KoHnenrpauil 0,1% o0.
Hespozymino, um pobwimcs crnpodu onepxaTs Mac-crexrpa 0Oe3 a0/aBaHHA
MypalilHOI KHCIOTH ab0 3 BUKOPHCTAHHSM 1HIIOIO PO3YHHHHKA, HAIpUKIal,
aueTOHITpHNY, mo0 YHHKHYTH (oOpMyBaHHS (OpPMIaATHHX CIOAYK Ta Kpamie
ieHTH(iKyBaTH KaTiOHH B pO34XHi KOMIUIeKciB 1-5.

2. $x aBTop Mir 64 nosICHUTH TOH (aKT, 110 ¥ Mac-clieXTpax KoMIuiekciB 1-3 Ha OCHOBI
dbemanrpoxiny cnocrepiraxoTees curnanm Houis [M(phen);]** ta [M(phen))*, a y
BHIIAJKY KOMILIEKCIB 6, 7 Ta 8 i3 GinipumuioM — Jidiie curaany fonis [M(bipy)s]*™?

3. byno 0 JOIUIEHMM BKA3aTH, HACKUIBKA CTabLIpHI KpPUCTAlIH CHHTE30BaHUX
KOMIUIEKCHUX CIIOIYK 32 3BUYAHHUX YMOB. 3 OISy HA JJOCUTH BUCOKE 3HAYEHHA Rint
=0.1232 nna xomiuiexcy 4, MOXHA IPUITYCTHTH, IO TIPH CTOSHHI KPUCTAITH MOXYTh
BTpavaTH 3HauHy 4actuHy Boxd. Il{o crocyerhess KaTioH-aHIOHHHUX KOMIUIEKCIB 6
10 3 Gimipwaunom, TO, MOXKIKBO, BapTo O crnpodyBarTy NEpeKpUCTaNi3yBaTH X 3
METO0 OA€PIKAHHS KPUACTANIB, npuaathux it PCA.

4. Jins xommtexkcy 13 Oyno 6 nobpe uposectm  (azoBuil  amanis 3 MeTOWO
BHSBJICHHS/IIITBEPDKCHHES  HOTO 130CTPYKTYpHOCTI 13 Komiuiekcom 14. ABTOp
crBepaxkye, mo [Y-ciekrpu komruiekcie 13 Ta 14 nonibsi, ogHak y podoTi HABOJUTE
CIIEKTp JinIe KoMrrnekcy 14.

5. Hesposymino, uoMy 0pH [OCHi/UKCHHI TeTEPOMETATiuHHX KOMILIEKCIB i3
KCWJIAapOBOIO KHCHOTOK HE BUIICHI cromyku i3 depymom(Il) Ta nuukoMm, 3a
aHAaJIOTIEl0 3 PAJAMU CIIONYK Ha OCHOBI IipokcHeTaHAN(POCHOHOBOI KHCIOTH.

6. Hocmipkyroun Gi00TiYHY aXTUBHICTE KoMIUIlekcis repmaHito(IV) 3 1-rigpokcreTas-

1,1-madocdoroBoI0 KHCIOTO, Ha HpHKIAAl IX BIMBY Ha  o-L-paMHO3mza3zy,
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O-TAAKTO3UA3H Ta 1IpoTeasH, MAOLIAbHUM Oyno © MNpoBecTH [OCHi/UKEHHS |
HOPIBHATH 1HOMBINyadbHy aKTHUBHICTE KOMIIOHEHTIB-MIrafais — aupochonoBoi
kucnoTH, 1,10-denanrponiny Ta 2,2°-6inipunaHy. Le 10o3B0omuno 6 AKicHO OLIHUTH
BIUTMB OJIEpKaHuX ancaMmOIiR Ha BinmosigHi ¢epMenTH. Takox He3po3yMino, YoMy
KOMIDIEKCH Ha OcHOBI 2,2°-Oimipuauny, 3a ananoriero 3 1,10-denanrponinom, He
BHBYCHI 8K epeKTOpH aKTHBHOCTI 0-L-paMHO3H/1a3 Ta O-TadakTO3HAA3H.

7. JyXe NOSHTHBHUM € Te, 10 CHHTe30BaHui y poboTi koopaumamidnmit nonimep
NiClz 3 2-(4-6pomdeHOKCH)aleTOri[pasuAoM  XapaKTepU3YETbed  BHIHM
koedimientoM Buryuenns 1IXJH, [IX/[D ra IIXD i3 BoAM NOPIBHAHO 3 BIAOMHM
MOF-177. Y TakoMy BUHAJKY JY)K€ LIKaBUM 3alMIIACTLCS ITHTAHHSA BUKOPHUCTAHHS
xoMmosutaoi cymimi MOF-177 i3 mocaimKkeHHMN KOMIUIEKCaMH a0o IIOpiBHAHHS
amcopOmifHol  AKTUBHOCTI  CHHTE30BAHMX CHONYK 3 IHUIMMH . BIIOMHMH.
KOOP/(HHAIIIMHUME 110TiMepaMH Ha OCHORBI TiApa3n/iB.

8. sx i B Oyne-skiit BemuKkiii poBoTi, He obiMmnocs i 6e3 HE3HAYHUX I'PAMATUYHUX
TIOMHJIOK, OIHCOK: CITOTYKH Hamexkath (¢T. 73), (emnosi enincoian) (c1. 91) 1a 0. Y
Ha3pi Tabmumi 3.2 “TepMmiummii pozxnmam kommaekciB 6-107  ouepuigHo Mae 6yTH
“Tepmiunuii po3kian KOMIUICKCiB 1-57, Takox B excliepUMEHTaNIbHIM YacTHHI 17
Kpalroro COpHiAHSTTS, aHAJNOTIYHO IO CXeMH cHHTe3y Komiuiekcis 13 ta 14, cmif

OyJ10 IpeACTABHTY CXeMH CHATE3Y i BCIX PEINTH KOOp/IMHALIHHHX CIIONYK.

3azHaueni 3ayBaKEHHS B IUJIOMY HE BIUIMBAIOTh HA BHCOKY [IO3MTHBHY OLUHKY
poboTH, fAKa € BaroMuM, HXyXe 3MICTOBHMM 1 aKTyallbHAM 3aBEpUICHUM HAYKOBHM
IOCTIKCHHAM.

7. BincyTHicTh mopyuleHHs akageMidHoi Jo6podecHOCTI.

[Topymenns axamemiunoi JoOpOYecHOCTI y IHcepTallil Ta HAayKOBHX IIpaudx, IO
MICTATh HAYKOBI PE3yIIBTATH MHCEPTalil, He BHABICHO. YcCI NPEACTABIEHI [0 3aXHCTY
pe3yJIbTaTH, SKi aBTOp BUKJIAB y AHcepTaIliiitiil po6oti, 6yam oTpuMaHi HUM CaMOCTIHHO Ta

onrcadl B onmy6iikopaHuX poboTax.

8. BHcHOBOK Npo BiANOBIAHICTD IUCEPTANII BCTAHOBJIEHHM BHMOTaM.

Huceprariiina pobora Iumbamoka Kupmna KocraururoBuua Ha temy “TiOpwnmmi
oprafo-Heoprafiyni apcam6ii Ha OCHOBI KOMIUICKCIB p-, d-MeTasiiB 3 I1OJIiA€HTATHUMH
KapKacOyTBOPIOIOUAMM JTiraHJaMH: CHHTE3, O0yJOBa, BIaCTHBOCTI” BHUKOHAHA HA BHCOKOMY
HAYKOBOMY piBHI Ta BIINOBiJlac BUMOraM HOPMATHBHHX aKTiB MO0 JUCEPTALliil, 30KpeMa
“TIpo 3arBep/prenus Bumor mo odopmiteHHs OucepTalii’ 3TifHO Haka3y MiHicTepcrsa

ocBiTH i Hayku Yxpaiuu Ned40 Bin 12 ciuns 2017 poxy i3 HacTyITHUMH 3MIHaMH, BHECEHUMH
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3rigno makasy MOH Ne759 gin 31 Tpasns 2019 poky. Ha mincraBi mpoBesieHOro aHamisy
MOXKHa 3pOOMTH BHCHOBOK, IO 3@ CBOEI AKTYaTbHICTHO, 3HAYHMMHUM OOCATOM HAYKOBHX
JOCIJDKEHb,  HAyKOBOK  HOBHM3HOIO,  JIOCTOBIPHICTIO  OJIEPXKAHUX  PE3yJIbTaTiB,
OOI'DYHTOBaHICTIO BHCHOBKIB, MPaKTHUHAM 3HAa4eHHAM Ta OQOPMIIEHHAM BIiATOBIAE
BuMoraMm [lopaaky npucypkeHHs CTymeHs qokropa ¢inocodii Ta ckacyBaHHS pillleHHS
pa3zoBol CIENiani3oBaHOl BUYEHOI pajy 3aKiajy BWINOI OCBITH, HAYKOBOI YCTAHOBH IIPO
OPUCY/DKEHHS CTYNEHs Jokropa (imocodii, 3aTBep/pkeHoro mnocraHosoto KaGinery
MinictpiB Ykpaiam Big 12.01.2022 poky Ne 44 3i 3MiHAMM BHECEHUMM 3I1JHO 3
[Tocranosoro Kabinery Minictpis Vikpaiau Big 21.03.2022 poxy Ne 341, Ilocranosoro
Kabinery Minictpie Ykpaiam Bim 19.05.2023 poxy Ne 502 Tta IlocranoBoro Kabinery
Minictpie Ykpaiau Big 03.05.2024 poxy Ne 507, a i1 asrop, Llumbamox Kupuio
KocrautunoBuy, € kBamidikoBaHuMm - daxiBieM .i 3aCIyrOBYE IIPUCY/DKEHHS HayKOBOIO
cryneHst nokropa dinocodii y ramysi 10 — IIpuponnnui Hayku 3a cnerjainbHicTio 102 —

Ximis.

Onosenr

JIOKTOp XIMIYHHX HAYK,
npodecop kadeapu HeopraHigHOT XiMil
JIBBIBCHKOIO HAI[IOHATBLHOIO YHIBEPCUTETY

iMeH1 |Bana @panka,

cTapmiuit JOCIIiTHUK P D ___——HOpiit CJIMBKA

Oubera 'PABOBEILIBKA




		2026-05-28T17:27:39+0300




