
BrAryK

o$iqiftuoro orroHexra ua gr.rcepraqifixy po6ory

{onro.naua Ceprir {urarponuua

Ha reMy <Ilepepo6xa siAxoAis 3 Br,rKopr4craHnxrra Sepra:rnzx nrarepiarin AJr, 3axr4cry

ДoBК iЛЛЯ》,HpeДCTaBЛcHy Ha 3Д 06yTTI cTyΠ eHЯ ДoKTOpa ф iЛOCOф iI B raЛ y31 3HaHЬ

10 flpr.rpo4uzvi nayxu aa cneqia,rrnicto 101 Exororrx

ДИCCpTaЦ iЙHa po6oTa Д oBrOЛ ana CepHЯ  Д MИTpoBИЧa npИcMЧ cHa BaЖ ЛИBiЙ

'ra arryanrnift reui - sr.rpiurennro upo6renu nepepo6xra roKcrrrrHrax ai4xo4ir, a caue

pospo6qi KoMlJreKcHoi rexnororii 3He[rKoAxeHHq piAKr,rx cralie ta ra3oBr,rx

atru4ia npoMr.rcJroB[x ni4upuerr,rcrn $epr.rlrrrurra MeroAoM. B po6ori

3arrponoHoBaHui niaxiA 4o y'rr,rniaaqii [poMr.rBHr4x no4 ramnaHi.trux nupo6uuqra s

nocri4ylovoro yrzni:aqiero orpraMaHr.rx BiAxo.qis rrrJrf,xoM crBopeHHfl rereporcHH[x

ra:ralisaropir 3HeIrIKoAxeHH.f, Ar.rMoBrrx rasin nporraucronrax ni4npraeMcrB 3 Br{coKr,rM

sN4ic:roN{ MouooKcr4Ay ByfJrerlrc.

BI,rKOHyBirJraCb B

nayrono4ocri4uux

Arryaluricrr reMLr raKox ni4raep4xyer:6c{ Tr,rM, rrlo Ar,rceprarlifiua po6o'ra

Ha 3aMoBrreHHq IIpAT <Yrpaixcrxnfi rpaSir> B

po6it: <Hayroni ocuoBlr po3rrrupeHH-,r $ouay

soAoga6egneqeHurr HaceJreHH{, ycyHeHH, sarpos naqionalurifi 6esneqi Yrpaiuu n

exo:roriquift cQepi> (2022-2023 pp., HoMep Aepxpeecrpaqii 0122U001686),

《CTBopeHHЯ  HOBИ x 3aMК HyTИ x TexHoЛ orlИ  B HpoMИ cЛ OBOMy Ta KOMyHa■ ЬHoMy

BoAocroxr.rBanai>> (2022-2023 pp., HoMep peecrparyii 0122U201588),

BlJu4By lrarepialrHoro i rpauynoruerp[rrHoro cKJraAy rennoisolxqii uevefi

narpiry (Kacruepa) Ha perrraMeHt xaunanifi rpa$irynauur>> (2023

804/2380260/2t).

3a cnoinr sMicroNr 4zcepraqiftua po6ora 3Ao6yBaqa .{onronana Ceprix

.(uurpoeu.ra nosHicrro ni4noni4ae CraHgapry nr.rrqoi ocairu ai cneqianrnocd 101

<Exororir> ra Hanp{MKaM 4ocli4xenr

<<Exo.uorix>>.

Poenrauynuru srir uo4i6uocri :a pesylbraraMr{ nepeaipxll .qucepraqifiHoi

paMKax

AXepeJr

<Anaris

flpqMoro

P., lt

BlДΠOBlДHO Д0 0CBlTHЬ 01 ΠpO「paMИ

po6orr4 Ha :rexcrosi cnirna4inur, MoxHa 3po6ur[ Br.rcHoBor(, qo gr,rcepraqifiua



po6oTa Д oB「OЛana CepriЯ ,ЩMИTpoBИЧa c pe3yЛЬTaToM caMocTlИ HИX ДOCЛ lДЖ eHЬ

3Ao6yBaqa i ne uicrnrr ereNaenrig $anrc[Qixarlii, rouninxqii, Sa6puxarlii, nlariary

Ta 3a[o3r{qeHr. Blrxopr.rcrani igei, pe3ynbrarr4 i rexcrra iurunx anropis Nlarorr

na-nexsi nocuraHrur Ha eiAnoeiAne .uxepeno.

Bci ui4pos4irrr Ar.rceprarlii auxnageni r gocrynnifi sposyrrainifi {opir,ri :
BlrroprrcraHrurM 3arilJrbuonpflftn.sroi reprraiuonorii, ,tca crocyerr,cx tpo6leu, xxi

p03「ЛЯHyTi y ДИcepTaЦli. ABTop ДOTpИMyBaBcЯ  BИMoF HOpMaTИ BHИX ДOКyMeHTlB

ryogo oSopl,rneunx 4zcepraqii.

Oqinroroqz HoBr,r3H.v HayKoBrrx [oJroxeHr Ar.rceprarlifiHoi po6orz C.,,{.

,.{onronana, 'rpe6a sasnau[Tr.r, qo 4o ii ocrorHrrx HayKoBrzx sgo6y'rxia cli4

B1AHeCTr4:

. niATBepAxeno uoxlunicrb KoHrIeHTpyBaHrrrr posvuuis 3 Meroro orprrMaHH,

$eputuoro rrrarepiarry AJrr Br,rxopr,rcraHHrr B rrprrpoAooxopoHnr{x 3axoAax;

● HlДTBepДЖ eHo MoЖ ЛИBlCTЬ BИКOpИcTaHHЯ ДBo― Ta TpИKaMepHo「 o eneКTpoЛ13CplB

s aHiouoo6r\.riHHr,rMr,r MeM6paHaMr,r 'ra pisHnx rnnir ano4ia, TaKrrx sK Tr.rraH Ta

CBIIHCIIb;

. orplrMaHo Qeprarui urarepialu posrr,ripour F.i[,2 lo 20 nrxrr.r;

. 3anponoHoBano iunonaqiftHe slacoxoeQertunne ra pecypco6e3neqHe piruenur

KaTaЛ lTИЧHor0 3HeШ КOДЖ eHHЯ  MoHoOKCИ Дy ByΓЛeЦЮ  6araToKaMepHИ x ncЧ cИ

BV aJry enerTpoAHr4x 3atoroBoK 3 3acrocyBaHHrM uapraneqr-Sepr4THoro

xatani:aropy 2MnFezO+, orpr,rMaHoro s $epary raliro ra cy.nroa.ry MapraHuro;

. [oK€BaHo, rrlo Bl{Kopr{crannx nro4z$ixoBaHoro Sepuranru, orpllMa}rr,rMr4 3 Kr.rcJII4x

aaniso- ra ui4rcynt$arsN{icHNx posvzuin, KepaMoBoJroKHa Moxe 6yrr.r eQerrunuo

3acrocoBarro An oqrzqeHH, Ar{MoB[x rasin ne.{eft rpa$irynaluu e:rerr-po4ir,

3OKpeMa 3HerrrKoAxeHH.g ToKcr{}rHoro MoHooKcr{Ay Byureqrc.

. [peAcraBneHo pe3yJrETarI,I MoAeJrroBaHH, flpoqecy oKr,rcHeHH, CO, Ha ocnoni

xrrx 6ylo crBopeno 3D-iuogenr 6ararorarr.repnoi ne.ri Br,r[€rJry runy Pigrarrlepa :
roncT:pyrqifinmr4ra oco6nrzsocrrMr.r po3TaruyBaHHs xaraai:ruqHrax . peax.ropir y

BOTHeBI,TX Xananax uevi ;

. HaBeAeHo oqinry pr.r3LtKy Air;ruocri glx :4opoa'x excnouoBaHoro HaceJreHur,



3p06ЛeHo lД eHTИф iКaЦl10 He6e3nCKИ  Щ OДO OЦ lHKИ  TOК CИ lЧHOCTl BИКИДlB BlД

cTaЦloHapHИ x ДЖ cpeЛ ДiЮЧo「o HpAT《 yKprpaф iT》 Ta,ЯK ΠiДCyMOK,HaBerleHo

peKOMCHД aЦiI IЦ OД0 3HИDICeHHЯ pИ3ИKiB.

Ocuosuoro N{eroro po6orz e KoM[JreKcHe BrrKopr{craHHr Qepuruoro MeroAy

AJL crBopeHns erororiqEo 6esle.rHoi rcxnonorii nepepo6xra pi4xzx siAxoAis

uera.nyprifinoro rupo6nuqrBa 3 oHrrAy rucoxoeSerrzBHoro oqv qeuu-, cri,{Hr.rx

BOA TA PE3YJIBTATIZBHOTO BI,IKOPI{CTAHH' TBEPAI{X riAXO4ir BOIOOq}IIIEHH' AJI'

xara,riruquoro 3HerxKoAxeHHs ue6eenequnx auxugia MoHooKctrAy ByrJreurc.

llrcepraqir C.{..{onronana cKJraAaerr,c{ 3 Bcryfly, , ATkl pos4inia,

rucuonxir, clrrcKy Br4Kopr,rcraHr4x AxepeJr ra AoAarxie. 3ara$nux o6crr cxragae

263 cropiuxrz. O6csr ocHoBHoro re(cry craHosr,rrr 158 cropiuor<, s .{Kr.rx 15

ctopiuox nosHicrro ganosHeHi pr,rcyHKaMr4 i ra6lzqxurz. po6ora uicrlrrr I 7

ta6:rraqr, 64 pucynxa,4 4ogarrlr, o6'eu 6i6:riorpaSii cr.na4ae 141 gxepeno.

Y ncryni aBropoM o6lpyrrorano nr6ip terr.ru 4ocli4xennx, csopnrylronano

uery i 3aBAaHHr, oKpecJreHo o6'exr, [peAMer i ueroglr 4oc:ri4NeuHr, orrricaHo

HayKoBy HoBt{3Hy ra rpaKTv rrHe 3HaqeHH.f, orprrMaHrrx pe:ylMarir, [pr,rBereHo

oco6prcrufi BHecoK sgo6yrava ra anpo6aqirc pe:yrurarir 4oc:ri4xeuru

Y nepuronry por4i.rri 6yno ua4auo xapaKTepr.rcrr{Ky MeroAaM oir[qeHH,
CTOКlB raЛЬBaHlЧHo「O BИp06HИ ЦTBa. OДHИM 3 piIⅡ eHЬ ΠOД aЛЬШoro ΠpoMИ cЛOBO「O

Br'rKop craHHr ocagir (pepr.rrHorc MeroAy oqr4 IIJeHHjr e 3acrocyBaHna $epuruoro
MaTeplaJry Anr 3axr.rcTy AoBKlJrJrr.

Y gpyroNry por4id 4racepraqiftHoi po6orr.l orucaHo uero4olorii [poBeAeHHf,

ionoo6minnoi ra erexrpoxinri.ruoi uepepo6xu pi4rux ueraaonrrricnlEx ai4xogin,

oq[nIeHH, BoA]r cop6qifiranaz MeroAaMr.r, HaBeAeHo MeroAirKr4 ocaAxeHHr

lfepurur.rx ocaAin r:a HaHeceHH, ix ua nocii 3 [oArurbrrrr4M Br.rxopr,rcraHHqra s srocri
rara,risa'ropin oKr,rcHeHH, co. HaseAeHo neperir HopMarr.rBEr{x goxyueHrir, ua

,KoMy rpyHryBaJtucfr 4ocli4Nennx exoaoriquux pasraxin ua IIpAT <yicprpaQiu.

Tperifi posgi., flprrcB.,rqe'o gocri4xeunro e$e*uruocri oq,,ueH,{
cynr$arruiculrx po:vlruir ni4 rarioniu saaisa (II) ra uigi (II), a 'rarox cyuicHoro



BrrJry{eHH, ionie gariga ra vigi B fipficyruocri cipuanoi KacJrorlr. B pos4ilr raxoN

loKa3aHo pe3yJrlTarr.r AocrriAxenb $isr,rro-xiuiunoro craHy Qepr.rruoro uarepiary,

oAepxaHoro 3 3aJIl3oBMlcHI4x Ta MlAEBMlcHIrx pereHepaqll,IHllx po3rII4HlB Ta 3

ToBapHo「 o ΠpOДyКTy cЛcKTpOД la」113y_К OHЦeHTpoBaHo「 o po3ЧИHy cyЛ Ьфa7 3鉦 i3a

(IID.

rlereeprufi pos.qi.n po6o'rv npucaxuenufi 4ocrigxenrro eSexrurrocrr

3aCTOCyBaHHЯ   oTpИ MaHИ x  фepИTHИX  KaTaЛ i3aTOpiB  Ha  ЦeoЛiToBoMy  Ta

BoJroKur{croMy uocii npu orr.rcHeHHi CO. flpeacraBJreHo pe3yJrbrarr{ Mo,qeJrroBaHH.fl

flpoqecy oKr.rcHeHHrr co, Ha ocHoBi fl](Ltx 6yno crBopeHo 3D-uogenr

6ararorauepnoi neqi Br,r any runy Pi.qraruepa 3 KoHcrpyxqifiuuuz oco6:rnsocrqN4r.r

p03TattBaHHЯ  КaTaЛ lTИЧHИX peaKTOplB y BorHeBИ x KaHaЛax neЧ l.

Il'qrrlfi po3Ai,'r 4ncepraqifi uoi po6oru npucrxveuufi 4oc.ni4xenuro ocHoBHt4x

T exnonoriquux npoueciB ra rx urxi4nzri rr,rxragrz is sa3Haqenr,rN.{ cKJraAoM. HaneAeno

oqinry pil3lrKy Ais:rrnocri 4rx sgopon'a eKcloHoBaHoro Hacereuu.rr ra 3po6reHo

i4euruSixaqix He6e3[err,r rqo4o oqinrra roxcuqHocri nuru4in ni4 craqionapnux

Axeperr fIpAT <Yxprpa$iu.
y AoAarKax [peAcraBreHo pe3yJrETarr.r MareMarr.rqHoi o6po6rra

eKcflepr,rMeHTzrJr6Hr.rx AaHr,rx, aKT BIIpoBaAxeHHs Ta AoAaTKoBl pe3ynETaTrr aHaJIl31B.

,{ucepraqifiua po6o:ra o$opuleua siAnosiAHo Ao Br{Mor HaKa3y MOH Yxpaihu

si[,72 ci,rrr,2017 p. Jtlb 40 <IIpo 3arBepAxeHHs Br.rMor Ao o$opunennx 4racepraqii).

Hayxoni pe3yrrbrarr,r gracepT aqii srcnirreHi y 8 HayKoBr,rx uy6rixaqixx

s.qo6yrava, cepeA flKr4x: 5 c'ra, efi y HayKoBrrx Br{AaHHJrx, BKrroqeHI,Ix Ha Adry

ony6nixyaannx 4o nepenixy HayKoBrrrx Qaxoaux Br.rAaHb Yxpaixu; I cratrr y

uepiograunrax Hay(oBLrx Br.rAaHH.,rx, npoin4ercona aux y 6azax AaHr,rx Web of Science

Core Collection m,/a6o Scopus, 3 ,Kr.rx I crarrs y Br,rAannlrx, ni4necenlx 4o

repIuoro - rperboro xaaprzlin (Q1-Q3) ri4uori4uo Ao xnacuQixaqii SCImago

Journal and Country Rank a6o Joumal Citation Reports. Pesylrta.ru glrcepraqii 6ynn

anpo6onaui xa 4 nayxorux $axowx xou$epeuqixx.

Hayrowtft pinenr ny6nirauift aAo6yga.ra 3HaxoAtrrrcq Ha B[coKoMy pinni. Bci

lpI,IHIIr{rr[ arageuivuoi go6povecHocri 6ytu go:rpr.ruaui Ar{cepraHT(oro np?r



HaflrrcaHui HayKoBr.rx uy6niraqift. Oco6ucruit BHecoK e4o6ynaua 4o rry6niraqifi,

ony6lironauzx i: cniranrop aMvrta 3apaxoBaHlrx 3a reMolo 4ucepraqii, e cyrreBr,rM.

Taxlrrra .r[Hor4, uay,xoni pe3ynLTarrz onrzcani y Ar.rcepraqifiuifi po6ori uosHicrto

sncsirreHi y Hay(oBr,rx ny6nixarlixx 3Ao6yBaqa.

PagoNr s rr,rM, rrpIr aHari3i Ar,rceprarlii Br.rHuKJrrr uacrynui 3ayBaxeHHr:

1. 3saxaro.ru Ha [paKTr,rque c[prMyBaHH, .qaHoi po6orr.r BriKJrrrKae nesHr.rft

no4ran ai4cyruicru nareurin orpoprunexr,rx 3a pe3ynbraraMr,r Br{KoHaHH,

po6oru.

2. Y po6ori He.qocraruro o6rpyuronano ar,r6ip Dowex HCR S/S n H*, xrufi

6yno nuxopucraHo AJrr Br.rJrf{eHH, ioniB ruiai :ra sarisa g rameaHiqHzx c,roris.

3. flpe4cranneni 4r.r$paxrorpaMr4 e uequra6elrurzua. Heapoayrr,rilo, rxuu calre

qr4HoM [poBe4euo ana:ris orp[MaHvx gv$paxrorpaM Ta Ha ocuosi qoro

:po6neni siAuosiAHi Bt4 cHoBKr,r.

4. Hesposyrr,rino rrz6ip caue Ca-xlunonrr.uroni'ry Arq o.qepxaHux rataaisaropin.

I{eonirlr qe nopucri r,ra:repiaau 3 po3Br{HeHoro rroBepxnero, oAHaK B

ДИcepTaЦiI BiД cTyTHiЙ  aHa■ i3 TCК CTypHИ x xapaI くTepИcTИК ЯK BИ XlДHO「O

qeo.niry, tar i rara:riga'ropiB, IrIo 6yno ogepxano 3 Br4Koprrcralruarra qeo:riry.

5. Cnocrepiraerr,c.,r reBHe Ay6nroranrr peaylrta'rin y poa4ini 4 4nx rpa$irin,

,Kl [peAcTaBJreHo y plHr{x KoopAzHaTax.

6. HessaNarcqr,r Ha re, rlo, y qilorray, rraarepiaar 4r.rcepraqiftuoi po6o:rz

ar.rxra4eni xcuo i virro, :ycrpiuarorrcx 4pyrapcrrci rroMr,rJr(r{, nea4a:ri Br4pa3rr

Ta neaipno sxuri teprraiuz rr.rfly (Ha nporr:i>, <ar,ror:ponivulrn>,

(MaKcvMalrbHi varniT ni nnacruaocti>, ra iu.

Bnaxaro, qo Br.rcJroBJreui sayaaNeuns He € Br.r3HaqaJrLHriMI,r i ae srraeuruyrorr

3arajrLHy HayKoBy HoBr,r3Hy ra npaKTr4rrHy gHa.rul4icru pesylrraria ra He BnJrr,rBarorb

Ha n03ИTИBHy OЦlHКy ДИcepTaЦ iЙHOr p。6oTИ

Haae4eui 3ayBaxeHufi He BrrJrI4BarorE cyrreBo Ha HayKoBy

ЦlHHlCЪ  HpИ BeДeHo「o B ДИCepTaЦiЙHiЙ  po6oTi MaTepittD/ Ta

oTpИMaHИ x pe3yЛ ЬTaTiB i BИ cHOBКiB. ,ЩИCepTaЦ iЙHa po6oTa Д oBrOЛana CepriЯ

.ftr,rurponnva ua renry <<rlepepo6xa eiAxoAis 3 BrrKopr{craHnrna Seputrrax rr,rarepia.,rin

Ta [parTl1rllHy

4ocroaipuoc:ri

ДЛЯ 3aXИCTy ДOBКlЛЛЯ》 BИКOHaHa Ha BИ cOКOMy HayKOBOMy plBHl, He ΠopyШ yc



rrpr,rHrlr,rfliB aKaAeMiqHoi Ao6poqecHocri ra e saxinqeHrrM HayKoBLIu .4ocri4xeunxrra,

cyxyuxicrr reoperr.rqHr{x ra fipaKrr{rrHr{x pe3yJrETaris -qroro posn'rsye HayKoBe

3aBAaHHr, rrlo Mae ictorHe 3HaareHH, grr ranyri sHaHr 10 flpupo4nr.rui nayxu.

,,{zcepraqiftlra po6ora sa axryaarrricrlo, flpaKTu.rnorc qinuicrlo ra HayKoBoIo

HOBTII3EOIO nOSHiC',rrc riAlOSiAae BTAMOT€IM qr.rHHOrO 3aKOHOAaBCTBa YrpaiUU, rqO

nepeg6aveui e n.6 - 9 <llopx4ry rrprlcyAxeuu, cryneH, AoKropa $inocoQii ra

cKacyBaHH, piurenux pasonoi cneqia,risonanoi s.{eHoi paAn 3aKJIaAy aztqoi ocritu,

nayroroi ycraHoBr,r flpo flpr,rcyAxeHH, cryneH, AoKTopa Si:roco$iil>, 3arBepAxeHoro

flocranosorc Ka6ine'ry Miuicryia Yrpainlr siA 12 ciqH.{ 2022 p. Nt 44.

3go6yra.r ,(oarorar Ceprifi ,fu,rurpoaxv 3acJryroBye Ha [p[cyAxeHH{ cryrreHr

,qoxropa SirocoSii r ra;rysi sHaHr 1 0 llpr,rpo4nrzui HayKrr 3a cneqia,rraicto 10 I

Exolorix.

Kangu4ar xivivrux aayr,

crapurufi uayxonufi cninpo6iruux

Incruryry $iru.uroi xirraii

inr.JI.B. fL.rcapxeacrxoro HAH Yxpainn Irop EIITIKO
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