
PEIIEH3I'I
AoKTopa xi\,ri.rHux HayK, flpo&ecopa,

rpo$ecopa Ka$eApr..r xirr,rii ra eKcneprr,r3r,r xapqoeoi upo4yrqii
HaBrraJrbHo-HayKoBoro incrraryry 6ionorii, xirr,rii ra 6iopecypcin

rlepHin eqbKoro uaqiouamuoro yuinepcr4rery ineui lOpix @e4rroruva
@o.ryrca llerpa MuxafiloBr.rqa

Ha Arrceprarlifine 4ocri4xeHn, frocuneHxo lOniann \cnanieuu
<<@isr.rrco-xinriqui BJracrrnBocri rounosurie HaHorracrrrHoK THny 4ISIII6VIa

fi onuurru ra MoJreKyJrfl pHHMlr Marpr{rlsMu>>

Arcrya;rrnicrr Anceprarlifi noro Aoc;riAxeuns

flprzrura4ue BIaKoptlcran:r.fl. HaHoqacrr,rHoK qacro norpe6ye crBopeHH.,r

rnep4orin6Hl4x r<olanosurie gal,ricrr posuunie, y .rrKr{x sa3sr4qaft cr4HTe3yrorrc.fl

HaHorIacrI{HKIa. flnx inxancynxqii HaHoKpr4craris 3acrocoByrorb -rrK opraHiuni, rar i

ueopraui.rHi rraarpraqi, xoxna 3 flKr4x naae ceoi [epeBarr4 fi neAonixrr. Baxrusu\,r

3aBAaHH.flM nasoxiuii 3arrr4rrraerbcx pospo6Ka Marpr,rqr, xxi 6 eSemranuo sauo6iranu

ue6axanift amouepaqii qacrzuor i BTparaM KBaHToBoro Br4xoAy nrouinecqenqii

upz iHrerpaqii HauouacrrlHor y rr,epguir KoMflo3nruzfi l,rarepial.

/{ucepraqifiHa po6ora frocrauenro lOnianz Pycnaninnra rpucB,flqeHa

arryalruifi npo6nenai crropeuux cra6irrHrlrx SynxqionarrbHnx HaHoKoMrrosr4rie Ha

ocnosi KBaHroBr,rx roqoK AgInSz (AIS) ra AgInS2, rreroBaHr,rx Zn2* (AZIS),

iHrancylroBaHltx y fionni Ta nonirraepui uarprzqi. Po6ora e 3aBepueHr{M

AocliAxeHH.f,M, .f,Ke Ma€ Qyngauenrarlrrry ra [pr4xJralrry qilluicrr, i crocyerrcx

po3BI4TKy sonirn ix o[ToeneKTp oHHr,rx naarep ian ie .

Cyuacua reH4euqia go sarraiuu roKcr,rqnrrx rraa:repianiB, TaKlrx xr ra4naifi- i

ceanqeeuicni HaHoqacrvIHru, er<ororiqno 6egue.rnr.,rN.{ra aHaJroraMr,r 3yMoBirro€

el4coxufi rofILIr Ha raxi croflyKl4, sK AIS ra AZIS. ixni yuixalrui onruqni

BllacrlrBocri, reprraocta6inrnicrr i noreuqian y rexHoJrori-flx neperBopenn.f, csirra

. 
Bu3Haqarorb arryarsnicrr reMra 4ocri4xeuur. Cuures, cra6inisarlix 'ra

iuraucynxqix reauroBl,Ix roqoK y HeopraHiuHi (BaSOa, CaCO3) i nonirr,repni naarpraqi

e cKJTaAHI{M, 6aratoerarrHr,rM flpoqecoM, r.xuil BraMarae KoMfrJreKcHoro Qisrar<o-

xiN,riquoro auarisy, qo i 6yro peanisonano y qifi po6ori.



3Ba)I(aloЧИ Ha Bce BИ IЦe3raДaHe ДИcepTaЦ iЙHa po6oTa И OCИΠCHKO I().I).

《Д OCЛ iДЖleHHЯ фi3ИKO―XiMiЧHИX BЛacTИBocTcЙ KOMΠ 03ИTiB HaHOЧ aCTИHOK TИ Πy

AIBIIICV1 3 ЙOHHИ MИ  Ta MOЛ eKyЛЯpHИMИ  MaTpИ ЦЯMИ》 C aKTyaЛ ЬHO]Ю  i

ΠepCΠ eKTИBHOK)y 3aCTOCyBaHHl ДЛЯ ΠOДaЛЬII10「O CИ HTe3y HaΠ lBΠpoBlДHИKlB

HOBO「0■OKO■ lHHЯ .

ДIИCepTaЦ iЙHe ДOCЛ iД :ЖeHHЯ BИKOHaHO Ha Kaф eДpi XiMiI Ta eKCΠ epTИ 3И

XapЧ OBOI ΠpOДyKЦiI HaBЧ aЛЬHo―HayKOBO「 O iHCTИ TyTy 6iOЛOFil,Xi取【iT Ta 6iopecypciB

・ IepHiBCЦ ЬKO「O HaЦ iOHaЛЬHOFO yHiBepCИ TeTy iMieHi I(DpiЯ  Φ eДЬKOBИЧa BiДΠOBiДH0

ДO ΠЛaHy HayKOBИ X ДOCЛ iДЖ eHЬ Kaф eДpИ 3「iДH0 3 HayKOBO110 TeMaTИ K010 Kaф eДpИ .

TeMy  ДИCepTaЦ i1  3aTBepД )KeHO  piIⅡ eHHЯNI  HayKOBO― TeXHiЧHOI  paД И

・ IepHiBeЦЬКO「O HaЦ iOHaJIЬ HOFO yHiBepCИTeTy iMeHi IOpiЯ Φ eДЬKOBИЧa.

3B'■30К p060TИ 3 ДepЖtaBHИMИ ΠpOrpaMaMИ 9 ⅡЛaHaMИ ,TeMaMИ

ДiИcepTaЦ iЙHa po6oTa BИ KOHaHa Ha Kaф eДpi XiMiI Ta eKCnepTИ 3И XapЧOBOr

ΠpOДyKЦ ir  HaBЧ aЛЬHo―HayKOBO「 O  iHCTИ TyTly  6iOЛ OFiI,  XiMiI  Ta  6iopecypciB

Ч epHiBeЦЬKO「O  HaЦ iOHaЛЬHOFO yHiBepCИ TeTy  iMCHi  IOpiЯ   Φ eДЬKOBИЧa ΠiД

KepiBHИЦTBoヽ〔 ДoKTOpa XiMiЧ HИX HayK, ДOЦeHTa XaЛ aBKИ IC)piЯ  :Б O「ДaHOBИЧa B

MeЖⅨ  HД P Kaф eДpИ `¶eop「aHiЧHi MttepiaJIИ  ДЛЯ ДeTeropiB ЙoHivЮ ЧOFO

BИΠpO:MiHК)BaHHЯ Ta CeHCOpiB HOBO「 O ΠOKOЛ iHHЯ''Nh 0120U104711,II′ ЦP MC)H ДЛЯ

]Ⅵ10Л OДИX yЧ eHИX  ``(〕ΠTИЧHO  aKTИ BHi  6araToIIIapOBi  MaTepiaЛ И  Ha  OCHOBi

HaΠ lBIpOBlД HИKOBИX  HaHOЧ aCTИHOK  TИΠy  A・」bニ
ユ
し

'7■

  Ta  ΠOЛ lMeplB′
′
  tHOMiep

Д,pЖaBHor peccTpaЦ I:0123U100858)Ta「 paHTy MOH yК pailHИ 〈くP03BИTOK

ΠOЛЯpИ3aЦiЙHO―iHTepф epeHЦ iЙHИx ΠiДxoДiB y 3aДaЧaX 6iOMeДИЧHOi Дia「HOCTИ KИ

HeoДHopiДHИx o6'CKTiB Ta o6'CKTHИ X ΠOЛiB ДЛЯ BДOCKOHaЛeHHЯ 6ioTexHoЛ O「iЙラ

HOMep ДepttKpeccTpaЦi1 0124U000344.

(⊂〕TyΠiHЬ   o6rpyHTOBaHOcTi   HayК oBИx   ΠOЛ OЖeHЬ ,   BИ cHOBК iB,

peКOMieHДaЦ iЙ,Cф OpMyЛ ЬOBaHИ X y ДИCepTaЦ iI.

C)61ipyHToBaHicTЬ  i ДOcTOBipHicTЬ  OДep.ЖlaHИx pe3yЛЬTaTiB Ta 3p06Л eHИx Ha lx

OCHOBl BИCHOBKlB 3yIM〔 OBЛeHl:

― ΠOCЛ lДOBHИMИ eKCΠ epИ MCHTaЛЬHИMИ ДOCЛ lД:ЖCHHЯMИ 3 BИKOpИCTaHHЯM

ノCyЧaCHИX MeTOД iB: OΠ TИЧHa CΠ eKTpOCKOΠ iЯ ΠO「ЛИHaHHЯ Ta фOTOЛ 10MiHeCЦeHЦ il,
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lpocBirryBaubHa i cxanyBaJrrHa uirpocxonir, peHTreHocrpyrrypnufi Ta

eHeproAl4cnepcifinufi auarisu; creKrpocranix xorra6inarlifiuoro poscirceanru;

6araropa:oBI,IMI4 [oBTopeHH.f,Mr4 eKcrrepHMeHTaJrbHr4x 4ocri4xeur ra

KoHTponbHI4MIa eKc[eprrMeHTaMI{ 3 Meroro ni4r:nopeunr oAepxaHr{x peeylrrarir;

nopieHxunxu oAepxaHl4x pesynrrarin gocli4xennx s iuruuN{z

o uy6n i r<o n allaMt4 Ao cl iAxe lalr.flMla;

- orrpI4nrcAHeHHrIM pe3yJlrTaris AocuiAxeHb y Saxorrrx Br4AaHH.nx i nayronnx

N(ypuanax, in4excoBaHl/rx y HayxoMerp[.ruifi 6asi Aaur4x Scopus, a rarox ik
aupo6aqielo Ha HayKoBr.rx rcon(pepeHrli-rx.

Ocrroeui rroJloxeHH.tr 4Iacepraqii, Br{cHoBKra ra pexonaen4aqii e

o6rpynronaurlMu ra 4ocronipuuuz i 6a":yrorscx Ha ocrosi 3HaqHoro o6'ervry

eKc[epI,IMeHTaJIbHo oAepxauoi int[opnraqii. Pesyrbrarr{ AocliAxeHb orrpaubosaHo is

3acTocyBaHH.[M cyqacHl/rx MeToAin anani:y eKc[epr,rMeHTitrrbHr/rx.qaHr/rx.

C'rpyrrypa 4ucepraqii

flucepraqifina po6ora cKJraAaerrc.r 3 aHorauii, srraicry, uepeniry yMoBHrdx

rlo3HarreHb, BcryfDi, E'.f,TI,I pos4inin, sr4cHoaris, cnr4cKy Br{Kopr{crauvtxAxepeJr, sxuit

uaniuye 158 nafirraenyBaHE, Ao.{arr(y si cuucrou rry6nixaqifi :4o6ynaqKr,r 3a reMoro

Al4ceprauii ra aupo6aqii uarepianiB Ar4ceprarlii (3 crarri, 1 posgin sarop4oHnoi

naonorpaQii ra 8 res ron$epeuqifi). 3aramnrafi o6c.ar po6oru - 192 cropiHxra.

OcnoeHi pe3ynlrarl,I Ar,Iceprarlii y uonnift naipi ei4o6paNeni y rry6niraqirx.

Haymona HoBr{3Ha

Pesynrraru i srcHoslfl4 4zcepraqii, xni craHoBJr.f,Tb . HayKoBy HoBr.r3Hy,

BKrloqarorr Hacrynni acnerrra :

1. Y po6ori Bnepne 4ocni4xeHo olrr{qui Bnacrueocri KBaHToBr4x roqor

Ha ocHoBi AIS ra qerBeprlaHHl{x KBaHToBr4x roqoK AZIS, iuxancylroBaHr4x y

nrarpraqi ffonnux colefi . caco: Ta BaSo+, 3 Merolo orpr4MaHH.rr HoBr4x

' Soronronainecqenruux uarepiarir.

2. Ilorca:auo, Iqo yrBopeHH, o4uopi4urax Korr,ruosrarie s sucoKoro

cta6inmricrro QorolrorraiHecqeuqii MoxJrr,rBe 3aBI-,rKr4 nsaemo4ii nrix xsaHToBHMra

-ToqKaMr{ ra fionuuuu MarpurlrMlr CaCO: ra'BaSOa. Bcrauoeneuo, uo fioruri
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MarpI4IIi 3a6e3[eqylorb ix teprr,riuny cr:ifixicr:r ra cra6inrnic:rr

fr oronronaiuecqeuruoro crrrHany.

3. Bueprue pospo6neHo ra ontuNaisoeauo MeroAr,rKy Soprvryrauux

6araroulapoBnx nrisox Ha ocHoBi KeaHroeIax rorroK AgInS2, inrvro6inisoBaHrax y

Marplallro noniAraaninAl4Merl4Jrarr,ronifi xnopr4Ay GIAAA). flpoauani3oBaHo BrJrr{B

KouueHTpauii rsaHToBl/tx rorloK y clacreMi <<urisKa-KeaHroei TorrKr4)) Ha onru.rHi

BJracrr4Bocri orpuuanrax uisoK.

4. BctaHoereuo, Iqo 6aratouapoei nrieKra AeMoHcrpylorb ui4uarqeny

cra6inrnictr Qoro.nrouiuecqenqif uopisnrHo : xoloi4HlrMr4 po3q Lr:navrrl KBaHToBT{x

TorroK 3aBAf,Kr4 3ixl{cHoMy B[nlrBy noninaepy y cucreui <<uoniuep-Marpl{q.rr).

3aupononoBaHo uexauigu asaeuo4ii KBaHToBr4x roqoK is SyHxqioHrlrrrur{Mr{

rpyllaMla uoninaepy, Iqo sa6esne.rye nignurqeny cra6ilrnicm orrrrrrrHr/rx

xap aKTepr4 crrax ur is oK rp r rpr,rB arroMy s6 ep irans i ra ercnn5raraqii.

OrpurraaHi pe3yJlbrarla Malorb HoBr43Hy i crryryrorb ocHoBoro AJr.fl crBopeHH-fl

cra6ilrnr,rx 6ararourapoBl/rx HaHoKoMrro3r4THr4x naarepianis Ha 6a3i KBaHToBr4x roqoK

aISIIIgvI , noniuepulrx Marpr4u.trx, npr,rAarHrzx Anfl 3acrocyBaHlfl y Soroniqi,
o[ToeJreKrpouiqi Ta ceHcopHr4x rexHororixx.

flpone4eHi Aocni.qNeHu, e BaroMI,rM BHecKoM y po3BraToK HeroKcr4qHr4x,

cra6inrurax HaHoKoMnoe[tis na ocuosi KBaHToBr,rx roqoK 4I3III6VI, Trpr4glarnr4x AJr-fl

BIaKopI,IcraHHr B cllcreMax neperBopeHH.rr csirla ra B -flxocri TeM[eparypHlrx

ceucopis.

flpatcru.rHe BHarreHHq Al,Icepraqii norarae y BcraHosreHHi sarouonaipnocrefi

QoplnrynaHux ra orpl4MaHH.fl rnep4orirbHr,rx r<olanosurir 3 KarrcyJlboBaHr,rMr4

HaHoKprrcraJIaMLI naninnponigurrin, .sxi e KoHKypeHTo3AarHr{Mra SyuxqioHzlrrBHtrMlr

uarepialaMlr An.fl Bl,IroroBflenns ceirroAioAis, ceiuoneperBoproBaqin, elerrponHr4x

Tpan3r{cropin, 4racnteie.
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[o guceprauil Br.rHrrKJrr.r nacrynni 3ayB a2r(eHHq :

1. y Ae.flKI4x pos4inax reKcry Bapro 6yro 6 ynprKarr4 roBropeHb

$opuyaroBaub.

2. y po6ori goqimno 6yno 6 rxr{pme eucsirnr4rr,r nopinuanruy

xapaKrepl4crl4Ky SoronrouiHecqentu4x napaMerpin AIS/AZIS y pisnrzx

Marprdrl.,rx y eurnxgi y3 ararrbHroroqrrx ra6luqr.

3. y nrsqi rpaQir<in r:a 4iarpaM, rrolaHr,rx y Ar4cepraqii, ui4nr,rcra 4o ocefi

BI,IKoHaHo anrnificucolo MoBoro, flofipr4 Te, rqo ocHoBHa MoBa po6oru 
-

yrpaincrra.

4. Ilorpe6ye Kpaluoro crpyKTypyBaHuir 6ror rpo BrJrr4B Kr4cJrorHoro

cepeAoBldlrla - nin no4auraff SparueHTapHo fi rraicqxrr,rra 4y6moerrcx.

5. B a6peniarypax rparn.ulorrc.fl 4y6nronauux a6o Haguipne ro.flcHeHH-fl

(Hanpraxlal, KT fiae y roflcHeHHf,x Aec"rrrKr4 pasin).

6. Ilorpe6ye yroqneHH, crarucrrr.una o6po6ra eKcneplrMeHTzrrrbHrax

pesynrr:arin.

OAuar. slacroereui 3ayBaxeHH.a He [pr,rMeHrrryrorr uayroni Aoc.flrHeHu.,r

.4l,Iceprauii froczueuro Ionianz PycnanieHr.r ra He B[Jrr4Barorb Ha Br4cHoBoK rrpo

uaaexnafi pinenr 4ocnigxeusx i fioro saranrlry flo3rirr4nny oqinry.

Bi4ouocri upo AorprrMauuq aKalenri.uroi go6po.recnocri

fincepraqifine 4ocri4xeHIrx frocuuesro loniaura PycnaHirnu e

opuriualrHoro HayKoBoIo flpaqerc, a rrpra Br{Kopr4craHui 4xepen iumr,rx HayKoB}rx

po6ir o6os'.flgroBo BKa3yrorbc.f, [ocrrJraHHr Ha Hrax. V po6ori ei4cynri o3HaKr4

ropyrrenHx arca4euiunoi 4o6poqecuocri.

B[cHosKrz fr, ocHoeHi rroJloxeHH-r gracepraqii MarcTr HayKoBy HoBr,r3r{y,

BLIcoKy reoperuqny ra rpaKrr,rqHy qinuicrr. fiucepraqifine 4ocni4xeuur ra

uy6nixaqii aeropa errouaui Ha AocrarHro Br{coKoMy HayKoBoMy pinHi, HayKoBa

'HoBI43Ha, BI,ICH0BKI,I, ix o6lpyHronauictr, pinenr Br4KoHaHH, [ocraBJreHoro

HayKoBoro 3aBAaHH-a ra oaoro4iunx :4o6yeauena rraero4ororiero niyronoi

4ixlruocri ei4nonigarorr BI,IMoraM, rrlo Br4cyBarorbc.fl Ao npaub raKoro pinna,



「

3araЛЬHИИ BИcHOBOК

/1И CepTaЦ iЙHa po6oTa IIOcИ ΠeHKO I(DЛ iaHИ  PycЛ aHiBHИ  〈〈Φ i3ИKO―XiMiЧHi

A TTヽ TII′ VヽT       ψBЛaCTИBOCTl  KOMiΠ 03ИTlB  HaHOЧ aCTИHOK  TИ Πy  Aユ 」」;'ユ t'V・   3  ИOHHИ M:И   Ta

MOЛeKyЛЯpHИMИ MaTpИ ЦЯMИ〉〉, ΠOДaHa Ha 3Д 06yTTЯ HayKOBO「 O cTyΠ eHЯ ДOKTOpa

ф iЛOCOф il・ 3「 aЛy3i 3HaHЬ 10~Π pИpOДHИЧi HayKИ  3a CΠ eЦiaJIЬHicTЮ 102-XiMiЯ ,3a

ril aKTyaЛЬHiCTI(), HayKOBO‥ TeopeTИ ЧHИMi piBHeNI, HOBИ 3HOI() Ta po3BIЯ 3aHHЯ M

Πpo6ЛeMiИ ,ΠpaKTИЧHИM 3HaЧeHHЯ Mi OIipИMiaHИX pe3yЛЬTaTiB BiД ΠOBiДaC《 ]BИ M:0「aM:

ДO Oф OpMЛ eHHЯ ДИCepTaЦ iI〉〉,3aTBepД Ж eHИX HaKa30M卜 4iHicTepcTBa ocBiTИ  i HayKИ

yKpailHИ Nb 40 BiД 12 ciЧ HЯ 2017 pOKy(3i3MiHaMИ  BHCCCHИ MИ 3「iДH0 3 HaKa30M

MiHicTepcTBa OcBiTИ  i HayKИ  yKpahИ ヽ 759 BiД  31.05.2019p.),a TaKOЖ  BИMO「aM

Π ocTaHoBИ  Ka6iHcTy〕 4iHicTpiB yKpailHИ 1ゝ0 44 BiД 12 ciЧ HЯ 2022 p.《 Π po

3aTBepДЖ eHHЯ Π OpЯДIツ ΠpИ CyДЖ eHHЯ CTyΠ eHЯ ДOKTOpa ф iЛOCOфiI Ta CKaCyBaHHЯ

plIⅡeHHЯ pa30B01 CΠ eЦ laЛ130BaH01 paДИ 3aKЛ aДy BИЩ ol ocBlTИ ,HayKOB01 yCTaHOBИ

ΠpO ΠpИ CyДЖleHHЯ CTyΠ eHЯ ДOKTOpa ф iЛOCOф iI〉〉 (i33MiHaMИ ,BHeCeHИ MИ 3「 iДH0 3

1‐IOcTaHoBolo Ka6iHeTyゝ 江iHicTpiB yKpaIHИ  :N0 341 BiД  21.03.2022 p., :Nh 502 BiД

19.05.2023p.,M507 BiД  03.05.2024p.).

BBaЖ aЮ ,:ЩO И OCИΠCHKO IOЛ iaHa PyCЛ aHiBHa 3aCJv「 OByC Ha ΠpИ CyДЖ eHHЯ

CTyΠ eHЯ  ДOKTOpa ф iЛOCOфir 3 
「

劉Iy3i 3HaHЬ  10 ~ IIpИ pOД HИЧi HayKИ  3a

CΠeЦiaЛЬHicTIo 102‐ :XiMiЯ .

PeqeuseHr:

AoKTop xiuri.rHux rrayr, upo{ecop,

upoQecop rca$e4pu xirvrii Ta eKcrrepru3r{

xapuoaoi npo4yrcqii

9epuireqbKoro naqioHa;rbHoro yuieepcurery

inreui lOpia @e4rrcon vqa flerpo OOTIYK
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