
PEUEH3Ifl
Ha Ar4oeprauifiuy po6ory

AOAHACEHKO EleoHopu B aAr.trra isHla

C urumes, cmpyKmypo, dionoeiqHo qKmuonicmo cynpalvoneKyilnpv ux,
xo o p d u tt o 4i itu ux m opmp omo- lv or amo ? ew o H o m i e, c m o u u a m i e

roAaHy Ha r4o6yrrr cryneHs AoKropa $inocoQii'sa cneuiarsHicrro 102 Xiilig

Possurox auioHoxooparanauifiHoi xirvrii Br4coKo3aprAHl4x p-eneMeHrin Ge(IV) ra

Sn(IV) 3uar{Ho po3rur4proe Moxlrr4eocri piurenHr 6ararrox Syu4arraeHrrlJlbHl4x ra

lprrKJraAHr4x 3aAarr, nos's3aHux is cerexrl4BHolo nsaeN,IoAiero pisHrax ruuin xarionin i

auiouin, cflprMoBaHr4M cr4HTe3oM cylpaMoneKyn.,IpH]Ix colefi. ferepoqrarniqni

6icxerarsi 1,1O-QenaHrponiu (phen), 2,2'-lunipvr4urr flopsA is uoriAeurarHl4Ml4

4uxap6onoBuMr4 raprparuoro (HaTart) ra MaJlarHoro (HlMal) KI4cJIoraMI,I e

notuprpeHlrrr,rl,r pisuraMlr 3a rrplrpoAoro 6ioniran.qarrau. ix rro€,[HaHH, 3 ecceHuialrsupr

Ge/Sn ra ((MerarlaMl4 xurrr)) Fe(II), Co(II), Ni(II), Cu(ll), Zn(ll) silxpunae

nepcneKTr,rBy oAepxaHHfl Hr43bKoroKcr4r{Hr,rx, 6nu:mux 3a npl4poAolo Ao eHAoreHHI,Ix

KoMnJreKcia, cnolyrc 3 rur4poKr4M cleKTporra $aprraaxonori.It{oi,qil xoprn;reKcHHx xariouie

i auionin-cuuepric:rie. Tor',ry reMa Ar4cepraUifinoro AocniAxeHHs E.B. A$auaceuxo

"CuHTe3, crpyKTypa, 6iororiuHa aKTlrBuicrs cynpaMoneKynrpHl{x, KoopAxHauifiHux

Taprparo- M€Lnarorepuauarin, craHariB" 6escyrrauirHo [peAcfasrse flK Teopervvtri4,
rar i npaxru.rHrafi iurepec. IIpo arcryarusicru reMlr Ar4cepra(ii csilqurs i ii se'ssoK r
npecrr4xHr4Mr,r HayKoBr{MLr [porpaMaMr,r, [JIaHauu i TeMaMI4 ra$eapra HeoprauiuHoi

xiuii ra xiuiqHoi oceiru OHy irraeni I.I. Me.rHuKoBa, a caMe: "Crpareri, cnprMoBaHoro

clrHre3y pisHux runis 6ioroopAuHauiftHrax cnoqyx - cy6ctaHqifi nixapcbKux saco6is s

rur4poKr4M creKrpoM Qaplaaxonoriqsoi Aiis (2olg-2021, Itb Aepxpeecrpauii
01 19U002195), "3arcououipHocri rounneKcoyrBopeHH, ra noritrlepraaauiiltK ocrloBa

porpo6ru cyqacHr4x xirr,ri.{Hrax uarepiarin" (Jtlb 01.9.10036875, KoopAt4Hyerbc.fl 3

nJraHoM HAH YxpaiHu Hayronoi pallv s npo6neuu "HeopraHi.IHa xiuia").

lraceprauifiHa po6ora e o6rpyHroBaHr,ru; rorivHo no6yloBaHl4M, 3aBepueHI4M

HayKoBr4M AocriANeHHrM. BoHa cKna.(aerbc, 3 Bcryny, uecrn pos4inin, 3araJIbHHx

nucHoexis, crurcKy nireparypu (122 4Neper). 3ararrsufi o6'eu po6orra 143 cropiHxn,

BKrrroqaroqu 60 pucynxia i l1 ra6rraur. flperensift ao orlopurnenHfl rexcry luceprauii
HeMae.

Bcryu uicrurr eci Heo6xiAni crna4oei, tl1o crocylorbcfl aKTyanbHocri rerr,tH,

Meru i saegaHr AocriAxeHHr, HayKosoi HosugHu i nparruqsoi 3Harryuocri orpnuauux
pe3ynbrarin, eigouocrefi upo oco6ucrufi sHecox aBropKrr Al4cepra(ii. B urorray poaaini

4o6pe apryMeHTosaHi saxrzeicrr ra repcrteKrr4srricrr AocriAxeHr noAsifiHprx

sN,riuaHorirasAuo-rerepoMerariqsux KoopAuHauifisux cnoJryK 3 Taprparo-,

ManarorepMaHarHr,rMrz(crauuaruzr*au) (IV) aHioHaMr,r i nporouoBaHorc Sopr',roro l,l0-
QeHanrponiuyl2,2'-dunupiguHy ra ix xouueKcaMr4 g 3d-ve'raJraMr4 s srocri xarioHis.



V nepuronry po:ai,'ri y:ara,rsneni lasi nireparypu rpo cr4Hre3 ra AocnirxerrHs
xera'ris eneKrpoHr{r4x anarorin repnaauiro(lV) ra craHyvy(lV), ix :Aalnic'rt
yrBopIoBarI,I cnonyKl4 s rinepxoop4l,rHoBaHuMr.r 38'r3KaMr4, uo siAnoniAarorr norpe6au

crBopeHHfl pisHorr,rauiTHl4x ri6pugHrax oprauixo-ueoprauivHr4x crpyKryp 3 3aAarruMr.r

xa'rar i ru.IHI4MIr :ra 6 i or oriquu utu BJracr!{ B o crfl M r4 .

flpyrnfi pos4i.n npucnaueuufi onucy Br,rKoprrcraHux peaxrunin, nero4in

AocriANeHH, cnonyK, MeroAr4K cr4HTe3y ra cKrraAy KoopAr4Har-tifrHux cnoJryK. Bnepue
Br43HarreHo yMoBa (cuiaei4norueHHfl po:uuuuuxin, pH cepeAoBarrla, TeMneparypa,

xoHueHrpauir pearyroqux peuonuu) Lnr euAireuns noAsiitnr.rx KoopAur-rauiiirrnx

crroJryK 3 KoMnrreKcHr.rMr.{ xariouanu i asionanrH.

B rperboMy po:airi noKa3arro, rrto noeArlaHns ecerrrliaJrbnoro Ge (f V).
<l,leraris xl4rrr)) Fe(ll), Co(ll), Ni(ll), Cu(II), Zn(II) ra ABox rurrie 6io:riraHlin:
xenarytovoi noriAenraruoi raplparHol Kr4cJrorra ra 6iAerrralrrux rerepour.rK.rri.rrrux

l, 1 0-SeHaHrponi Hyl2,2' -6unrpr4Ar4Hy, npH3BOAr4Tr, AO Qopnaynartrr
cynpaMoneKyrflpHr.rx corefr 3 KoMnireKcHr4Mr4 1 ,l O-SeHaHrpoliHonuvul2.2'-

1unipvtguHoBr{Mrr xariosauu 3d-nreranis i TaprparorepMaHarHr4Mr.r anioual,rr.r.

locni4NeHo BnJrI4B crrHre3oBaHrrx ra i4eHruQixoBaHux cnonyK Ha aKrr4BHicrs o,-I--

paMHo3IIAas Penicillium tardum IMB F-100074, Eupenicillium erubescens 248 ra
Cryptococcus albidus I 001.

y qerBeproMy posairi po6orrz BcraHoBrreHo, ruo sN,{iua yMoB cr4r{Te3y ra
:Aaruicrs phen B cucrevi ig GeO2 ra HaTart y HzO Ao IlporonyRaHrrfl cnpuflc
yrBopeHHIo t(p-O){Gez(OHXp-1-art)2}2]a-, B flr(oMy gal,repni Spartrerrrra noe's:}aui

N,ricrxoeuN{ aroMoM oKcrzreHy. Cxpr,ruiHr (HPhen)a[(p-O){Gez(OH)(pr-Tart)z}21'9H2O Ha

IIporlB eHsuve$exropHoi Ta aHrr.r6axrepianrnoi fii Br4.,rBHB ri Br.rcoKy axrnnuicrs
nopianrno : iHuruull cnonyKaMr4, onr4caHnMr.r y rperboMy po:liri qepe3 6iHaprry airo
I'te3aJIex(Ht{x xarioHie ra aHiouin, i nprzcyrHicrs nory)r(Horo xeJra'ryroqoro areH"ry

HPhen-, 3AarHoro 6rorcyearu MeraJIIl B eH3rrMax ra 3n'fl3yearucr 3 qacrr,IrraMr,r

nporeiHin.
y u'Rrouy pos4ini no4aui pe3ynbrarr4 AocriA>KeHHq 6yloerl rroBr4x

raprparocraHHaris a isocrpyrrypHr4M asiosonr i pisuunrra xariouatru 3d-nreralin : phen

:ara,rsnoi $opr',rylu M(phen)3]2[Sn2(p-Tart)2(H2Tart)2] (M2* : Fe, Co, Ni, Cu, Zn.
BcrauoareHo, rro yrBopeHHfl TaprparocraHHarHr4x auioHie : no.qi6unn
po3ynoprAKyBaHHflM xouQoptra(iftHo rHyqKoro niraHAy Mae 3aKoHorr.ripHafr xapaxrep i

He 3a-IIexltrs ei.I 3d-l,lerany e cxraAi xariouy. Iloxasarro, uto 6iolori.rua arrusrriclb
oxaparcepII3oBaHHx clonyK Br43Harra€Tbcfl ix crpyKrypH14Mr.r ra cKraAoBHMr.t

oco6,liteocrflMll. npupoAoro locni4Nynasoi 6iocr.rcreur.r i runauH B3aeMoltifi y uii;i:

eneKTpocrarrl.rHi, KoBaJreHTHi, xoH$opnrauilrHi ra soAHesi.

lUocrtlii potgi.n ttpucBrqeHo HoB].M cynpaMoJreKynflpriuM coJrflM 3

KoMIIJIeKcHIIN'lLl phen xariosartu 3d-Nrera,rie ra Ma-rrarocraHnar/repMauarlrHMn(lV)



aHioHaMr4. BcraHosreHo, rqo aHionu [Sn(HMal)2(Mal)]3-, [Ge(HMal)(Mal)2]a' Marcrb
uo4i6ny crpyKTypy, tvtictrrr oAHaxosi Soprvtra MaJrarHoro niraH4y HMal2- i Mal3- ra
ni4pisnxrorbc, JILIue ix rinrricrro. CuHregosani cyupaMoneKyn.rrpHi coli rar cauo, rx i

,uocliAxeHi n pos4inax 3-5 TaprparoctassatulrepMaHarlr Br4flBt4rrr4cr eQex'runHr4Mr4 B
sxocri aKrrlBaropis ra inri6itopin eHsraN,ris 4nr o,-L-paMHo3r4Aa3 Penicillium lardunt,
Penicillium restrictum, Eupenicillium erubescens ra Cryptococcus olbidus 3aBArKH

oco6raeocrrM cBoei 6yaonu.

Biaorvrocri npo AorpHMaHHs aKaAeuiqHoi go6po.recsocri. B 4raceprauifinift
po6ori ra Hayl(oBrax ny6nircauisx :go6yna.ra ni4cyrHi o3HaKH [opyureHHs araAeN,ti.rHol'
go6pouecsocri.

Cryninu o6rpyuronasocri pesy.nsrarin ra ii HayKoBa HoBu3Ha. ilpo
loctonipHicrr ra o6rpynronaHicrs orpr4MaHr4x pesylrrarin ra 3anporroHoBaHr4x

AI4cepraHTKoro uiAxolin ra slrcHoaxie Al,rceprarlifinoro AocliANeHur ceiA.{rarr

AenoHyBaHH, crpyKTyp oAepxaHl4x cnonyx n Kerra6pilxcrxifi Kpr4cranorpaQiunifi 6a:i
LaHux. Pe:ylrraru 6ionori.IHzx i Sisuro-xiuiqsux AocliAxeHr KopeJuororb n,rix
co6oro. Orpnl,rani eKc[ep[Meutamui Aani o6rpynronaui reoperr4r{Hr.rMr,r

po3paxyHKaMH.

,{ucepraHTKoro BI4KoHaHI4fi serraKrafi o6'eu po6ou.r i orpunaauo pe3ynbrarr4 i

Bl4cHoBKH, HOBI.I3Ha i Hayroaa uiuHicruKr4x norrrae y raxorray. Brieprue orpr4MaHo
HayKoBy iuQoprvrauiro ruoAo: ceJreKTr.rBHoFo posnisnanaHHr KoMrrJreKcHr.rx

raprparo(uararo-)repMaHarH14x aHioHie IGez(OH)2(p-Tart)2]2-, IGez(oH)(H2Tarr)(p-
Tart)213-, IG ez ( O H ) ( H Tart )( p- Tart ) 2] 

a-,
[(p-O) { Ge2(oH)( p-Tart)z } z la',

IGe(HMal)(Mal)2]t-, raprparo( va:taro-)craHHar]rrrx arrioH ie I Sn2(pt-1'art)2(l 12"fa11)2 | 
t-.

ISn(HMal)2(Mal)]l- KoMnJIeMeHrapH14Mr.{ irr,r rarioriavra d-rr,reranie : N,N-eN4icsnuH
oprauivHurrall 6iouoneKynaMla 3 yrBopeHuxrvr 2l noaeifrHoi cynpanronehrynrpHoi co,ri
HoBoro rHtty; BIz3Har{eHH.fl BUrrlBy crpyKrypHr4x ra cKrraAoBr4x oco6.rrHsocleil
KoHcrpyKuii.trux MerzulxellarHlrx 6roxie (xarioHie i aHiouin) Ha pea,ri:auiro
n,tirxuolercylrpHLlx HeKoBaJIeHTHI4x esaeN,roAifi (enexrpocrarr4r{Hr{x, BoAHeBHx, clercirrr)
ra yrBopeHHfl xpucralivHux cynpaMoneKynrpHr{x crpyKTyp; nopinHrlrnoi
xapaKrepIIcrI'IKI4 raprparo(uanaro-)reprtaHarin ra rarprparo(rr,tanaro-)cranuarin, ix
6yloeu. 6io,roriqHoi axrunHocri; crBopeHr{r MeroAoJroriqHoi 6azu AJtfl rrpor-rro3y

n o'reu ui l"r u ol' arcru sHocri naaii6yrH ix n or s i ft H r.rx MeraJt oKoH,l nr exc i s.

Ilpioprrrer i HosLI:Ha orpI4MaHI4x pesyrsrarie ra ix rpaKTur{}re 3rraqcnnfl
ni4rneplxeHo rtareHToM YxpaiHn Ha er.rHaxiA. Pospo6lerro MeroAu KepoBallor-o

cHHTe3,v:rtiulaHoliranAno-rerepoMeraJrbHr.rx cynpaMoneKyJupHHx raprparo(nluaro-)-
repuaHariB Ta rarprparo(vanaro-)craHHaris, crBopeH a 6aza eKcileprlMeHt'aJrbrrHx

AaHHX, Heo6xi4ul.tx An.tI BH3Har{eHH! r{t4Hrrl4Kin nporny cr4HTe3oBaHr..rMr.l cnonyKaMrd

6ionori'IHoi axrpteuoc'ri. loaeAeHo, ruo noeAHaHH-,r KoMnneMeHTapHHx MeraJrxeJrarH14x

crpyxrypHux roniris (xariouie i auioHin) e cxlagi cyrpaMoJreKynspHr4x cronyK



ilpu3BoArlrb Ao crlHepri3My i :6inrueHr{fl Mexani:N,rie ix asruuixpo6Hoi, eu:l.rvarllqsoi

aii. 3aarsicrr nnepue cI4HTe3oBaHr,rx cylpaMoneKynrpHr4x cnoJTyr( crr.{MynroBaru a6o

rroAaBnIITLI cH[ITe3 xI,ITTeBo BaxJrHBr4x per{oBLrH, aKTr4ByBara a6o iHaxrnnynaru

cf eprueH'rra, HopMaJri:yearrl trpouecl.r xslrregirlsgocri /Io3BoJrr€ nillnec-ru i'x /to
<6iorrlxis).

OcsoeHttfr sN,{icr po6oru ony6nixonauuil y geB'flTtr crarrflx (cirvr i: r.rHx

ingercyrorbc, B HayKoBoMerpHrrHHx 6a:ax Scopr,rs/WoS) y $axoBr4x BuAaurrrx, olrrin
rlroHorpaQii ra resax 4eB'rrl4 AonoeiAer.t Ha rcoHQepeHqi.ax, sxi nonnicrm sir6r{Barorb

ocnonuail sN,Iicr 4ncepraqii. Po6ora anpo6onaua Ha HayKoBr4x (lopynrax AocHrr,

BI4coKoro piaux.

f[o po6ori e raxi 3ayBaxeurrr, 3arrr.rrarrrrfl ra no6axaHrrs:
1. Crpyxrypua Soprrryna 2,2'-6inpv1lrry (crop. 40) :o6paNeua y nnr:rsAi tluc-

xoH$irypauii. OgHax, : nireparypr.r siAoN4o, BKa3aHa cnonyKa n ni,rr,uouy
(ne:n'rsanorr,ry) craui icuye y nnrnr4i mpaHc-KonSirypauii.

2, Ha crop. 79 aeropxoro crBepAxyerbcfl, rrlo "KarioHn CLl2*, Ni2*. Itel* y cx.nali

Heoprauivszx co.reft Brrcrynarors iHri6iropaMr4 xararirH.rHoi axraeHocri." Ilax<auo

IraBecrr4 noo.rrraHHr Ha rireparypni Axepena, rKulo BoHu e .

3. Birnriqeuo raxe (crop.8l)."faK, cronyKrl: 1,10-rfeuaurpo:riuoM, He3aJrexrrro silt
d-verary, npoflBnflrorb 6inuuy aururvrixpo6Hy ax'n4euicrb, uix 2.2'-
lvnipuguHoBi." B nireparypi ei4or.ri noai6ui $axrra?

4. Ha crop.81 ra 83 aBTopKa BKa3ye Ha "o4r4H is r\,rexaHi:Mie iHli6yBaHn, recr-
xylsryp". !e caue qi uexauigl,ru onucaui?

5, IIo rexcry po6oru AecflrKoBr.rii po:4irsHrrK 3ycrpiqaerrcx y ,K Burnxli rcparrxu. raK

i xor,o.r. Heo6xiano npI4BoAHrH Jrr{ue oA}rH i: Aeox.

Ileperiveui sayeaNeuur He e npr4HuarroBr,rMrr i He enruBarorb Ha 3araJrbHy

rro3rlrr4BHy ouiuxy Ar4ceprauiilHoi po6orra E.B. ASaHaceHKo.

O6rpyurosaHicrr i gocronipuicrs HayKoBHx noJroxeHb, aHuronxin i

peKoMeHAauiti, cSopuynsoBaHHx s Aaceprauii, niArsepg>r<yerbcr cyryrruiclro

AocriANerrs i: :acrocyBaHr{flM pr{Ay cyqacHr4x $i:rzxo-xinri.rnux veroAin (peurreuo-

crpyxrypuHli asarig, Mac-cneKTpocxonix, It{-crrexrpocronis, TpeMorpaainrerpH,rHr.r.i

arra-rri:). aua,ri:y MeroAoM no6yAowr rroBepxoHs Xipur$eJrbAa, KBanroBo-naexarri,lli

po3paxyHr(H (DFT), MeroAy noAeir.iHrax cepiiinrlx po3BeAeHs a pi4rcoMy nox(HtsHoMy

cepeAoBr.rui lnq Br.r3HarreHH.rr aHTr4Mixpo6Hoi aKTr.{BHocri, uerogy Davis (cy6crpar --

H apu H ri H ) An.,r Br43Har{eHHfl a-L-parraH osuAasuoi axrr.reuocri.

3ararusufi BuuroBoK rro Ar.rceprauifruifi po6ori. lraceptauiiiua po6ora

AQaHaceHxo Eneouopl.r BaAurr,tienu 3a axryalrHicrro o6paHoi reMH, o6'evon
eKcrtepuNreHTaJIbHoro rr.,rarepia,ry, HayroBolo HoBr43Horo, rpaKTrrLrHoro 3uavlril,ricrxr,

o6rp,vHroeanicrro sucHoexis ra pexolaeH4auifi eilnosilae BuMoraM I"topMal'r4Blu{x

axris uoro Ar,rceprarriil, :oxpeva, flopxlxy ilpr.rcyAxeHHfl cryneHfl AoKropa Sirocorfii



ra cKacyBaHHfl pirxeHHfl pa3oeol cneuianisoeauoi nqeHoi pal.u 3ar(naly nuuroi oceirr.
Hayrosoi ycrarloBl4 npo rpl4cyAxeHHfl cryneHfl AoKTopa Qi.roco$ii, 3arBeprxerroro
nocraHoBoro Ka6inery MiHicrpin VxpaiHn ei4 12.01.2022 poKy I/l 44 gi :nairravr
BHeceHLIMn:ri4Ho: flocrauosoro Ka6irrery Mirricrpie Vxpairrlr eil 21.03.2022 pory
Ill 341, a if aBropKa, A$aHaceHxo EreoHopa BaarauinHa,3acryroBye na npacyAlr(eHHrr

IlayKoBoro cryneru AoKropa Qiroco(lii : ra,ry:i 3narrb l0 - flpupognu,ri rrayKr{ 3a

cneuiarsuicrro 102 - Xirnriq.

PeueuseH'r:

npo$ecop, npoSecop xaQe4pra

asaliruqsoi ra roxcuxonoriqlroi xiuii
OAecsxoro uauiosaJrbHoro yHi nepcr,rrery
irr,tesi I.l. MequraKoBa, A-p xiM. HayK

Ilianuc npo$ecopa Xouu P.e . niarsepAxyro.
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