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Cneqia:risonaua BaIeHa paAa AoHeIIr,Koro uaqioHaltnoro yuirepclmery irr'reut

Bacu:ns Cryca Minicrepcrna ocniru i uaynlr Yxpailllr, u' Binuuqx, npuituxta

piueuru rpo rpllcyAx(eHux,{yranorift Enni Ceprii'nui cryrleHr Aol{ropa $inoco$ii

ralysi :naur 10 <llpupo4nzvi uayr<u> ua ni4crani [pl4nloAHofo 3axl4cry

,qlrcepraqii <flapaeom(ppalta'r-auionu s crua4i ionHlrx nap s Mn2*, Co2* ra Cu2* e

posvnui 3 HLI3bKoIo r<ucroruictro ra s cxla4i coleii> sa cneqianrHicrro

102 <Xilaio 22 uepaux2023 por<y.

!yaar-rosa E:r,ra Cepriieua,

1994 pory HapoAxeHH{,

fpoMaArHKa Vrpainr.r,

oceira eurqa: y 201 8 poqi :ariuurala floueqr,xril naqionalurufi yuinepcurer

ilteni B acu:rx Cryca i :4o6yna xeari$iraqiro Maricrp :a cneqialr'nicrro

102 <Xinaio.

y 201 8 p. BcrylrrJla Ao acnipan'rypa ,,{oHeqrxoro naqiouanuroro

ynieepcinery irr.leni Bacuris Cryca ua xa$e4py ueoprauivnoi, oprauiunol ra

ana,rirnqnoi xir.tii sa cneuianlnicto 102 <Xivio.

.{ucepraqiro B[Kolrara e,{oueqrrouy Haqionalrnovy yuinepczreri inesi

Bacuns. Cryca Minicrepcrea ocniru i naynra Yrpaiuu, rra. BiuHIlqx.

Hayrconzfi xepinnr.rr: Posauqee f eoprift Muxaftrosuq, AoI{Top xiirai'{Hux

nayn, upotfecop, sari4ynav r<a$e4pz neopraHiuHoi, opraHivnoi ra analirlrquoi

xirr,rii,{oneqxoro narliosamnoro yHinepcurery iiraeni B acula Clyca.

34o6ynaura v'ae 77 HayKoBI,Ix npaqr: 5 crareii y HayKoBI4x nepio4zunux

BuAaHHsx, oAHa 3 .tKI4x BxoAI4r6 Ao neprrrofo (Q1) i aei lo rperbofo (Q3) reaprralie

i qKi nxrroqeHi 4o rr,riNnapo4Ht4x HayKoMerp u'tttux 5az Scopus ra Web of Science;
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Y 4ucr<ycii es{rn yqacrb roJroBa i .rrenr cneqiarisoeanoi eveHoi pa4z.

IIIen4pulc O.nercan4p Murofl afi osuq, AoKrop xiNri-r HIzx nayx, npo$ecop,

4exan $arynrrery xiruii, 6ionorii i 6iorexnonorifi, npo$ecop rcaSe.4plr 6io$isnunoi

xirr,tii, Sieurli i ne4aroriru ,{oHeII6Koro Hal1iona,rsnoro yuieepcurery inaeni Bacu;rr

Cryca.

3aynaNeur neuae.

Ierr,uau €rren InanoBurr, AoKTop xilriqnwx uayx, npo$ecop, crapurnfi

Hayroeuft cniepo6i'trur HAV Aoseurrcoro sauioHa,tbHoro ynieepcrarery irr,reni

Bacur'xCryca:



1. Ha 4iarpal'lax posno4iry (c. 87) He rloKa3aHo, qK gIl4iuloerrct MorbHa

qacrKa xarionis d-rraera,rie 1142+: Mn2+, Co2t, Cu2*). Eyiro 6 Aoperrno naaecrn qi

AaHi, ocKirbKz y nzxi4uolry po:.rvui cnirei.4uollreHHf, C(WO4'z ) : C(M2*) : 6 : l, a

n ionsrax rapax raKe cninsiAuomeunq craHoeurl 12 :

2. Cnil6ylo era:aru qoMy Ar{ AocliAxeur :
nu6pano ueroA pH-noreHqiorraerpii, a ne 4exxi is cyvacuux cneKTpa;Ir,Hux Mero4te.

3. He no.gcneuo Ay)Ke seruKi eeraql{Hll TepMoAI4 narraiqHax xapaKrepl4crlrl(

yrBopeHHr fioHulrx nap nriN ABo3apflnH14M14 rarioHavu ra riaparosaHuvlt

napanorrSpauar-anionauz ra6n 4.1 i m6n 4.3.

4. He naee4eso noxu6xu BI43HaqeHHt craHAaprHl4x eHeprifi fi66ca

yrBopeHH.fl iionnux nap (A.Guy zq,6) ua c. 97 .

5. He :po:yvriro vouy s PogAiJii 5 ua pucynrax :o6paxeuux noeepxli

nopouKy coreil n xapaKTepIzcrl4trHoMy peHTreHiecrronry nulpouiuroeanni

HaBe.ueHo 4aHi 4nx oKcllrel{y, ae r:a6ttutlrtx MoJIbHoro cniseiAHolreHnq ereN{eHrie

Oxclrren ni4cyTHlrr.

6. B pos,qiri 4.2 ne npoanani3oBauo 3anexnict roucranr yrnopenur froHnlrx

nap ni4 Siszvnux xaparTepficrlrr< xariouy raKlrx tK

TOITIO.

7 . lIiL \ac BITBqeHIUI repmo:risy coleii (c. 109,

Syno 5 ni4rnep4zrn npoAyKrLI na npouixnux

MeroAaMrr, Halpr{KJraA I9-cnei<rpocroniero.

8. ,,{exxi a6earyu Ayxe nenraxi :a po:uiporra i naeegeHa B Hilx iH$opMal{it

eaNro cnpl4fillaerbct. MaJIo cMI4cJI pos6zru ix sa ,qerilrxa a6saqin.

IIIlsrusHKo O,'rercan4p Bacu.nroeuu, AoKTop xirraiqnux uayx, npo$ecop,

eaei4ynau xa$egpu ueoprauiuuoi xiuii Yr<paiHcbKoro AepxaBHofo xlMlKo-

rexuororiquoro ynieepcurery ([uiupo):

1. Eaxano 6yno 6 n1,4TBepArlTr4 uaseuicm OH-rpyn y cxla4i

L

HacTynHI{M MOAeIIOBaHH.SM

paAlyc, rroreHIIlaJI 1oH13aII11

114 117. l13. l4j) Saxano'''/"".''"
cra4i-ax $isnrco-xirraivHltvr'r

6

napanonr$pavarir F xynpyruy(Il) i ro6a,rrry(Il) uero4ov IIMP.



2. Ma;ro cenc neperipz'ru uoxlunicru yrBopeHus ionnux flap 3 KarloHaMI4

Na*, fit<t{x Ayxe 6amro B Po3qIrHl'

3. Ilpra po3paxyuKax KoHcraHT yrBopeHH'l coJIr'BarHI4x ionnux nap 'rpe6a

6yro npaxonyna'ru A.G0 ri4paraqii c' 101 (pinH' 4'13'ra6n' 4'7)'

4. 3 po6oru He soscilt :po:yvrino, IKI'IM qI'IHoM ei46ynaerucx yrBopeuHt

f,onuux nap e iutepna.ni ruclotrocti 1,00-1,42' Cnouari<y yrBopeHHf froHHol

[apr.r. a noriu [poroHyBanHt flapaBoJlrtf parraar-auiouy' .ur4 cflorrarKy

rrporonyBaHHr napanonl$pavrat-aniony, a norin yrBopeHut fionuoi napu'

5.3avsaNeHHr,rKeeHecyr:reeuuiHeBIIJIIIBaeHaBpa)I(eHHtai,4po6o:u'He

spo:yni.uo, uran o6yuonl.euui'r su6ip urravry 6ar<repifi , rpau-HerarurHi 5arrpepii

E.coli.Aoqilruo6yno6nponecrlrrecrl4rqeisellropucraHHsMrpaM-no3I4rI'{BHI.Ix

6arrepifi S. aureus.

Paucmufi Anaro.niil Ilerponuu, AoKTop xiui'+rnx HayK!' flpoQecop'

npo$ecopxa$e4praerolorii,xirr,rii.rarexrrolorifi3axllcTy4osxillxBigHurlrroro

naqiona,ruroro rexniqnoro yulBepclrrery:

1 . B Ir{lcnercpax He rofcHe'o naqsHic'fb cMyr n inrepeani v : 1000-

1200 ctr,t-'.

2. nlrfr ionnux flap 3 [poroHoBaHIrM napanoll$paua'r B - aniosolr ne

Br43HaqeHo KoHcraHrI'I yrBopeHut (1gB) ra craHgaprui eneprii fi55ca (AG\)

yrBopeuHrl ionnoi napu (c. 98, raSl' 4'4)'

3. B rerccri Arzcepraqii [pI4 osroBopemri elexrpounux cnerrpie ue

BpaxoBaHo nirparo-rpynu (puc. 3. 1 1, puc' 3'12)'

4. Aorlinrno 6yno 6 uaeoAnru MeroAIrKIt po:po6xra KoMrIo3urHI4x uarepialie

y po:4iri 2, zatviic'tr' ni4pos4iny 6'2 (c 171)'

5. Eaxauo 6yno 6 aocniarz'rn pornoai'reHHt qacruHoK He rirrru ua noaepxHi

puc 6.6 i puc. 6.7, c. 173, a ft ecepe4I'rui ua'repianie is nuropncraHHsM MeroAy

rpaucrvricifinoi elexrpoHnoi vrirpocxonii'

6. He npoeeAeno aua:ris AoBxI4H san'qsxie y eonsQpalt-rlrcueBoMy ocroBl B

sareNuocri ni4 npupogu xariony d-rlreta.,ry'



7 . Mae ceHc HaBoAI4TI{ 3HaqeHHt reoperflqHl4x KoHcraHT yreopeuHx B y

Soprui lgp, a raKox HaBecrI'I rpa$ix galeNnocri 1gB nfu ftonuoro pa4iycy r(A) lff

Jrerlfioro cnpufinrrrx ra nopinnxnuf, KoHcraHT (c' 101)'

C.flusra Iopiii InanoBlrqr AoKrop xirr'li'runx HayK, AoIIeHr KaQeApI4

ueopranivnoi xir.lii, craqfivrtrr

yuieepcureT y iNreni IeaHa Opaura:

,4ocnignnr Jlleiscrroro naqionanrnoro

1.B 4ucepraqii 6ylo 5 4o6pe oKpeMo rIpeAcraBIlrI'I AerarlbHo crpyKrypy

napano:rlspava:r E - aniouy lWrzO+o(OH)z]10- i nr<a:aru no:renqifino Mo)KrIItBl

lricqx lor<ali:aqii a.rovrie H i sa3Ha-rufla, ff rr,ricqe i.x po3TaIIIyBaHHq BIIJIUBae qI4 He

BrrJrI,IBae Ha KoopAI'IHaIIilo auiouy 4o xarionie d-Meranie'

2. Ha xwtr', rax i ue apo:yn'rilo' tloMy' He3Baxaroqu Ha ni4rsepANeHur

iuryeanur y po:uuui nporoHoBaHr4x Sopr'r HJWtzO+o(OH)z](10-u)- "u 
ioHnzx nap

M(OH';otz-t )*, H"[WrzO+o(OH)r]t0 (is cyTreBo HI43LKI4MI{ 3HaqeHHtMI{ craHAaprHllx

enepriil li66ca ix yreopeuHr), i: po:uuuy gonciv He xpuc'rali:yrorbct KI'IcrIl

' /f 
6inrurd-ueralin r uapaeolrspavar E-auiouol't' MoxluBo' KIlcJIl coJl1' tK

posuunui $opltu, 3aill{fiIalorbct y norptlc'rani:aqiiinovy po:utlui' qra po6ralucl

cnpo6ra npoana;risyrarr'r siAnosiAHi norpuc'ra:risaqiftui po:uruz a6o x cyuint

coleii (voxru.IBo IlIJI.fixoM rIpoBeAeHHIM penrreHoSa:oeoro aHa'ri:y 1 nicnr

rroBHoro y[aploBauHt pos'runy?

3.HesKa3auonpaKruqHJ4xel'IxoaieoAepxaHl-lxcorei'Heroscivrporynrriro

TaKox, qoMy ,qJUI 4oc.ni4xennx yrBopeHu{ clonyK napaeollQpaMar-aHloH1B 3

Mn2*, Co2* ra Cu2* Bl4xoplrcroByBa;rucr pi:ni coli d-lreranie (MnClz 4HzO'

Co(No:)z.6HzoiCu(I.{o:)z.6Hzo),MoxJlI{BoAoqirrrrroSyrrowrxoptlcTaTIIBclcoJIl

siAnoeiAHnx nirparin a6o ue xparqe aqera'rin?

4. gacro ne eosciN4 BAaJIo BlrKoplrcraHo BI4pa3 "' ' 'ni4xrzc:renui(x) po:uvuy

natpiro opronolrspaltary B npl{cyrnocri r<a'rionie Nleraris""' aAXe y Bclx

Br4naAKax cfiouamy nilxucnloBaBcq po3rrl4u Nazwo+ Ao Bignoei'4uoro z:Ha'{LeuLls z'

a nicrs qLofo Bxe AoAaBaBcr{ po3qI'IH coni d-lreraly'

COJIl

,t'



5. Eyno 6 ,4o6pe 3a3+aq14"r'1, f,K caMe BAarocL igenruQir<yearl4 )KoBTl

MoHoKpr4cr€u[a K6Mn2[WrzOqo(OH)z]'17HuO (1) ra xosri MoHoKprrcrarlll

KrMnz[WrzO+(OH)2]'2aHzO (2), txi oAepxaHi 3 oAHofo i roro canoro po3rrlrHy' B

rKoMy KouqeHrpaqix K* cyrreBo rrepeBl{u{yBaJla KoHl1eHrpauiro Nan'

6. ,lxfllo AeraJIbHo npoauali:yra'rlr AocniAxeHy n po6ori r<pracraniuny

crpyKrypy Na2cu3(CuoH)z[Wrzoao(oH)z]'32HzO ro aroM Cu(3) ue uoxe

KoopArlHyBarr{ oH-rpyrry (fl< crnep,4NYe aBropKa "Binipauidu, tt4o uicmama

amoA1uCu(3)iCu(4)eidpizunlombcflnonimuuunodoecrceuuauarcciaawux

eidcmaueii.... i t1e uaumosxye ua dyurcy, u4o OH-zpynu xoopduuoeaui t4uuu

amot4ctMu,' (crop. I 57 )). ocri,rrru arcia,runi arovn o ua eiAcraui 2,739 A no,rie4py

Cu(3) naneNarb caMe Ao ABox orrae4pin tW(2)O6]' Ot<piu roro' OH-rpyna'

za3Butai,t, e lticmonoro i oAl{r.rrrr ig rarux ni4reep4xeHl e 3raAaHa rpucraniuna

crpyKrypa Cu(OH)z, 4e lricrroei O e oAnoqacHo i erearopiallnnrr'fil (Cu-O

1,948(3), 1,972(3) A) i arcianruuuu (Cu-O 2,356(5)) AoHopHI4MI4 qenrpanrl' B

crpyrcrypi NazCu:(CuoH)z[WrzO+o(OH)2]'32H2o npl4Bepra€ 4o ce6e yaary

IBoKpaTHa Ilosraqir Cu(4) (eci irruri a'rolttl Cu noci4aro'rl oAHoKpaTHy no:urliio).

floxna 4nor<pafiroi noszqii cu(4) uon'*aua is euHuxueHHtM qeHTpocI4MerpI4rIHI4x

nap{(W)o(Hzo):Cu(pz-oH)zCu(Hzo):o(W)}i:rlricmosirvuoH-rpynauz(aron

O13, Cu(4)-O(13) 1,931, 1,993 A), qo i uiArneplxye:roxari:aqiro rpyn OI-l n

crpyrtypi noAsiftIroi coni uarpiro-xynpyuy(Il) : uapanonlspalaa'r B - auioHou' a

raKox y3FoAxycr6cr ia exa3aFraM e 4nceprauii oToqeHHfM aHiouy 6inaepHuva

oKrae,qpaMlr {Cu(a)(p-OH)dHrO)3O} ra oKraeApaMN {Cu(3)(HzO)+Oz}' IIpu

rlboMy, sxrrrfi y po6ori replrin "6ix.4epui or<rae4pu" {Na(p-H2O)(HzO)rO}' ra

,,6isAepHi orrae4p[,' {Cu(a)(p-OH)dHzO):O} He goeciN4 spoayr,rinuii.

7. He goncilt sposynilnrra e BI{cHoBoK 2 Ao Posliry 5 " 2' Bnepure

cr4Hre3oBaHo siciN{ corefi....", agxeNa2Cu+[WrzOao(OH)2]'22H2O paniure eNe 6yn

eu.4i:reur'rft (n iuuuafi cnoci6), ars NazCu:(CuOH)z[WrzO+o(oH)z]'32HzO e

ni4orr,rvfi i:ocrpyxrypuufi Na2cu3(CuOH)z[WrzO+o(OH)zf'34HzO (nocu:rauur

t25]). Moxlano cni4 6yno 4eranisyearu, lqo Bnepue craHregoeaHufi ig

MoHoMepHI4x opro$onu$paNlar-aHioHie WO+2-'



8. -f,rc i n 6y4l-arift serlarifi po5ori, ne o6ifitrnocr i 6es He3HaqHI4x

fpaMaTrrqHI{X noMI'IJIOK, HanpI4KJIaA " B po3rruHax y pBHOn

cr4Jroro. (cr. 87)", " ...'i e nuetu eHepro3arparsolo'''" (cr' 1 3 5)"

flicnq siAnosigi s4o6ynaunu' 3ayBaxeHb HeMae'

tr3 pisuon ionHoro

Pesynrraua ri4rpuroro rorocyBaHH{:

<3o> -!- unenie pa,4u,

<llporu> IINCH1B PAAIi.

Ha niActani pesynrra'rin ri4npraroro fonocyBaHHt cneqlaJll3oBaHa BqeHa

paAa ripEcyA)Kye [yeauonifi Enli cepriieui cryniur AoKropa $iloco$ii a rany:i

suau; 10 <Ilpnpo4uuui HayKI'I)) sa cneqia'nuricrro 102 <Xirr'ris>'

forora cneqianisosanoi sqeHoi pa4lr #-
g;r**-"ffi$ffiL'q1l'.rrn t,^ U )
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