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BIAIYK
o0iqifiHoro orloHeHra, AoKropa xinai.rHr,rx HayK, upoSecopa, 3aBiAyBarra ni44iny

rraoAu$iraqii uonirvrepin Incruryry xi*rii BucoKoMoneKyn.f,pHlrx cronyK HAH

Vrpainz Pfl6ona Ceprin Bo"uoAu*upoBrqa Ha Aucepraqifiny po6ory Jliconoro

BaAurra Murco.nafioBrqa <<Pospo6reHH, uoniuepnoi rnepAoi 4racnepcnoi czcreuz

QaprraaqenrllqHoro [pu3HaqeHHfl 3 Br4Kopr4craHHrrM MeroAy ni4qeHrpoBoro

SoprraynaHHll), -f,Ka rlpeAcraBJreHa Ha :4o6yrrr HayKoBoro cryrreH, AoKTopa

$iroco@ii e rarysi 3HaHb 16 XirraiqHa ra 6ioinxeHepia :a cueqialrnicrro 161

Xirr,ri.rHi TexHoJrorii ra inxenepir

Arrya"rrrnicrr reMrr Arrcepra rlifi Hoi po6oru

Axryanrnicru po6orn 3yMoBneHa Heo6xi4Hicuo po3po6neHH, HoBlrx

iuuonaqifinux rexnolorifi uorinrepnux KoMno3urliilnnx rraa'repianin y Sopvri

BlIcoKopo3tIVHHux rBepAHx Ar{crepcHr4x cr.rcreM (TAC) 3 BuKopr,rcraHH.flM uonivrep-

Hux nociin, sri sa6esneqylorr ui4nuulennr 6io4ocryunocri BaxKopo3rrlrHHrrx

aKruBHux QaprraaqeBrr{rlHllx iurpe4ienrin (A@I) ra rvroxyrr 6yrn peanisonaHi Ha

xinairo-SapMarleBrr4qnux ui4npr4 eMcrBax.

flolirr,repni rraarepia-rrrr ulrpoKo BuKopucroByrorbcfl y crBopeHHi uepe,qorux

cl4creM AocraBKI4 nircapcrrux:aco6in i n rexHororisx uiAe[qeHux 6io4ocryuuocri

BaxKopo3rIEHHLIx AOI, cepeA -f,KLIx SoprvrynaHna rBepArrx AlrclepcHr4x cr,rcreM

BBaxaerbcf, oAHI{M : nafieQerrraeHirrux ui4xo4ie. [o cyqacHux iraero4ia

orpuMaHHt TAC Hilrexurb ei4qenrpoae Sopuynannx BoJroKoH upocrnfi,

exoHoNai'rHzfi i szcorcolpoAyKTus*ruir. cuoci6 cTBopeHH{ TBepAr4x Ar.rclepcHr,rx

cr4creM y Sopui BonoKoH.

BnropucraHHt 6ionori.{Ho aKTrlBHr4x c[onyK pocnuHHoro rroxoAxeHH{,



3oKpeMa Krracy Qnanonoi4in, raKox € [epcreKTraBHLrM Halpf,MoM y cyracnifi

xinairo-@apMalleBrn.{Hifi rpoMucnonocri. Cepe4 neluxoi xinrrocri rpeAcraBsuxin

qiei rpyun cronyK 3HaqHoro notuupeHHx na6yn recrrepLrAuu, lrxuit xapaKTepz-

3yerbc, uoli$aprvraxorori.{HLlMllt BJracruBocrrMlr, 3oKpeMa rtpo.f,Bnf,e aHTuoKcr{AaH-

THy, tlporl{3anaJlbHy, antu6arrepianruy, Sorosaxkroay, uporz4ia6eruvny ir

aHrLIKaHIIeporeHHy Airo. O4nar 6araroqimone 3acrocyBaHHf, rlboro Slanonoi4a a

crlaAi $aprvraqeBTplrrHrtx ronano:uqifi o6uexyerrca M€uroro pos.rvnnicrro ra

Hr43bKOrO [pOH]rKHiCrrO, rqO, nignoni4no, 3Hr4xye fioro 6io4ocrynnicrr.

3saxaloqur Ha eSexruanicrr ra innoeaqiftnuir guzaftn uerogy ni4qenrpoBoro

Soprr,rynaHHs Bororon nis Moxe 6yru e$errznno BLrKopr4cra:anit AJrf, orpkrMaHH,

uoliuepnux KoMrIo3LIIIiftnzx rvrarepianin y Qopui rBepAr{x ALrcrepcHLTx cLrcreM

rec[epl4Al4Hy QaprvraqenrllqHoro [p[3HarreHHq : uoliurueHoro 6io4ocryunicrro

@nanonoigy.

3n'qrorc Arrceprarlii s uayrcoBrrMlr npof paMaMrr, rrJraHaMr{, TeMaMr{

,{ncepraqifiHa po6ora BrIKoHaHa y ri4uonignocri Ao HayKoBr4x nanpxnair

KHyTA Ng 21124 <<@yn4alr,resramui rexHoJrorii axrunnoro .qoBrorirrs) m Np39l24

<<CrnopeHnx BoJIoKHI4crI{x KoMro3r4rlifinzx vrarepianie Ha ocnosi npupoAHux

uonilaepir ra 4ocliAxeHH, ix sracruaoc:refi>>; nepcleKTr,rBHoro nnaHy po3BETKy

HayKoBoro HalprMy <<Eionoris ra oxopoHa 3Aopoe'{) KraiBcbKoro HaqionanbHoro

yHinepcnrery rexHonorifi ra 1uzaircry y 2021-2025 poKax (J\l aepxannoi peecrpaqii

0122U000139); HayKoBo-4ocri4uoi po6oru <<Po:po6ra rexHoJrorii:aco6in na4anru

rIepBI{HHoi ue4uunoi gououorn niftcrKoBocJryx6onqrvr ra qunilrHoMy HaceneHHro 3

Nainno-su6yxonurvru rpaBMaMLr ra onircanan>> (Ns AepxaBHoi peecrpaqii Hm
BnKoHyerbcfl 3a p€xyHoK rourrin AepxaBHoro 6ro4xery;0125U000412), IIIo

rocrlpo3paxyHKoBoi Hl[' <Poepo6ra noriuepHux rBepAr4x Ar{crepcHr/rx cracreM

Irporl43a[zlrlbHoro AOI 3 BI4KopI{craHH{M MeroAa ni4qenrpoBoro fioprraynanux

BoJroKoH)) (Ilb 380-50123 (1272) sis 06.1 1 .2023 p.); rocrpo3paxyHKoBoi H,P
<KiHern'rHi AocriAxeuns ausinrHeHHs rrporn3arr€urbHoro AOI s norildepHoro

KoMrro3lrrrifisoro uarepiany>> (Ilb 380-13123 (1206) sil 17.02.2023 p.);

rocnpo3paxyHKoBoi Hru' <<Ananis cf{acHux SapnaaqenrurrHr4x rexnolorifi



uiAsuqeHnx 6io4ocryrlHocri artrannoro SaprraarleBTutrHoro iurpe4ienry nporu3a-

uanrnoi Aii) (Ns 136894 (1351) eia 02.12.2024 p.); iniqiarunnoi H.P
<<@yH4alvrenralrni rexnororii pospo6xn ra nupo6nuqrna lixapcrrux saco6iB)

(J\! aepxasHoi peecrpallii H,.ry O121Ul 14647 (2021-2025 pp.)); iniqiarnaHoi Hp
<<Pospo6rca innonaqifinnx rirapcrrzx gaco6in Ha 6asi uuefiorporHux eSerrin

aKrlIBHux $aprraaqeBrrlrrHl4x inrpe4ienrin>> (J\b AepxaBHoi peecrpaqii HP
O 1 2 1 Ul 1 4646 (2021-202s pp.)).

Cryninr o6rpynronaHocri fi qocronipuocri HayrcoBrrx goc.ui4xenr,

BrrcHoBrcin i percorvren4arlifi

,{ucepraqifiue 4ocli4xeuux e 4o6pe crrJraHoBaHuM, Mera po6oru i
rlocraHoBKa 3aBAaHHs Anfl uapiureunx qiei Meru .{irrco c$opuylroeaHi ra

apryMeHrosaHi. O6c-ury HayKoBoro uarepiEury, HaBeAeHoro B Aucepraqii, qinxona

.qocrarHbo Anx o6rpynryBaHHr ocHoBHrrx rroJroxeHr i sucHonrin, mi npaxoByrorb

nci pe3ynbraru reoperfiqHnx ra eKcnepraMeHTzrJrbHr4x AocliAxenr. Buurosrr.r

c$opuylrosaHi .rirxo, KopeKrHo fi naxoniuno, e HayKoBo o6lpynroBaHr4Mrr ra

ni4uoai4arorr su i c:ry HaB eAe Horo rvrarepiany.

flocronipnicm oAepxaHlax aBropoM pe:ynrrarin He BuKJrHKae cyrvrHiny,

BpaxoByloqu, uo eKcrlepklMesramni pe3yJrbraru orprrMaHi : arErcopr{craHHrM TaKLrx

cyqacHux NreroAis 4ocni4xennx, flK inspauepBoHa crreKrpocrouig s (Dyp'e-

rleperBopeHHflM, peHrreHocrpyrcrypnzfi aHa-uis, 4ra$epeuqianrna cKaHyB€rrrbHa

KaJIopLIMerpix, cKanyBanbHa eneKTpoHHa uixpocrouix, Y@-cuercrpoSorouerpis.

[ttt :4ificnennx eKcrrepprMeuralsuoi

o6na4nannx, peaKTLrBra fi vrarepialz,

qacrvrlavr po6orn 3alyqeHo rcani6ponane

qri Br4KopncroByrorbc-fl B uponi4nzx

na6oparopirx cniry Anfl BuKoHaHH.tr anarori.rHrax 4octigxeHb. ,,{nx crarvcrtarrHoro

ananisy .qaHlrx 6ylo BlrKopucraHo qucuepcifiruufi anaris ie

recroM Tukey HSD.

uocr-QarcropHrdM

Hayrcona HoBrr3Ha orp[Mau rrx pe3yJrsraris

Orpunrani a upoqeci AocuiAxeHH{ uayroni pe3ynbrarr{ B cyKyunocri ranrv

3Mory posn'l:aru BaxJII{Be HayKoBo-rrpuKnaAHe 3aB.{aHHf, po3po6neHHq rexHonorii

BrlcoKopos'ruHHoi 'rnep4oi A[IcrepcHoi cucrenrn reclep]rALrHy SapuaqeBTurrHoro



lppI3HaqeHHrI Ha ocHoBi MeroAy ni4qenrpoBoro QoprvrynaHHs BoroKoH, flKa Moxe

6yrm peanisona*a Ha cfIacHLIx xirrairo-SapMarleBrr{rrHlrx nnpo6HnqrBax.

flpn qronry ArrcepraHroM Bnepue:

- pospo6JleHo na6oparopny rexsororiro rBepAprx AucrepcHux cucreM

reclepLIAHHy MeroAorvr siAIIeHTpoBoro SopuyBaHH.f, BoJroKoH. BcranonreHo, rrlo B

crna4i noninrepHoi TAC Ha ocHosi recrepuALtHy, IIBI K-17 i uaniroly y
ni4corroaouy cninsiAHoruenni l0:80:10, orprirMaHoi uero4ou ni4qenrpoBoro

QoprrayaanHx BorroKoH, posvunnicrr $ranonoigy y soAi Br{rqa y 170,7 pa3a

uopinnxno 3 po3rrvnnicuo recnepr{Ar.rHy -rrK iH4nni4yanrnoi peuoBvrnv\ a cepe4nifi

4iarraerp orpr,rMaHlrx BoJroKoH rliei TIC craHoBrrrb 4,9+2,1 MKM, eri4no 3

pe3yJrbraraMr4 cKaHyn anruoi ene KTpoHnoi rr,ri rcpo crconii;

- BcraHoBJreHo inri6ynansrruit BrrJrLrB Br4coKopos.rlrHnoi ai4qeHrpono

c$opuonanoi TlC recrepuAuHy Ha ouroni IIBII K-17 i uanirory Ha rrepeKrrcHe

oKucHeHH.f, riniAis i 6inris cHpoBarKH xpoai JrrcAuHpr ra ni4rnepgxeHo

AO3O3aJreXnUfi aHTuoKcu4aHrnufi e$err. Kpiu roto, Bnepue AoBeAeHo, r{o

uoriuepHa Tr{C recrlepkTAuHy rlornr4Hae pa1u:raJrkr DPPH 3Ha}rHo e$ercrnnnirue, nix
.v;acruir reclepnAkrH

269,9+32,9 vrxM);

(EC56(Hesp) : I159,1t252,1 rrarM; EC5g(SDS Hespl9) :

- po:po6neHo rlpoMl4cnoBo-Aocni4ny rexHoJroriro noliuepHoro xouuo:nqifi-

Horo uarepiany y Burnxai T,.{C recnepr{ArrHy, orpLruasoi

@oprraynanHx BoJroKoH, flKa Moxe 6yru pearisorana

Q apuaqenrrr qHrlD( uapo6nzqraax.

[paxruvHe 3uarreHHfl oAep?r(a Hrrx pery.rr rrarin
flpaxruuxe 3HaqeHH, orpuMaHkrx pesynrraria rroJrflrae B ToMy, rqo

pospo6neHa rexHonoris uoliuepnoro KoMrrosuqifinoro Marepialy recnepuAlrHy y

nzma4i BIlcoKopo3tILIHHI,IX TBepALrx ALrclepcHlrx cr4crerra is erarcopllcraHHf,M MeroAy

ai4qenrpoBoro froplrynaHH, BonoKoH Moxe 6yru pealisonaHa Ha cyqacHux xinairo-

SaprvraqerrlltlHux wrpo6HuqrBax. Ue, ni,4uoai4no, c[purrrprMe po3rrrupeHHro

TexHonori'rHoi 6azu crBopeHHx e$ercruBHux aKTLTBHLTx QapiraaqenrLrqHux inrpe4ien-

MeTOAOM BIATIeHTpOBO|O

Ha cyqacHLrx xiurirco-

ris aHruoKcr{AaHrHoi aii Ha ocHoBi recnepu1Ltry s uoriuueHoro 6io4ocryunicrro ra



BVBeAeHHTo Ha sirqusHsHr.rfi puHoK

rirapcrrcux saco6in ua ixnifi ocuoni.

3aupononosaHi B po6ori MeroAH ir orpzuani

BnpoBaAxeHo y 4ixnrHicrr nigupueucrn i uayxonr,rx

(ni4rnep4xeHo siAuosiAHuMlr aKrauu): AT <@apnaax> (rvr.

opraniunoi xirvrii ra Byrnexiuii irra. JI.M. JlurszHeHra HAH

<Konnap rpyr) (vr. Knin).

OcnosHi TeoperlarrHi uoroxeHHq, pe3ynbrar[ eKcrreprrMeHT€rrrbnnx 4ocri4-

xeHb i nucnonrvq BLrKIraAeHi s Ar,rceprarlii, sHafiunrE ni4o6paxeHH.fl n 35 nayKoBux

rlpallf,x, 3 .flKux 5 crarefi y HayKoBux Saxou4x BHAaHnxx Yrpaitttt, 4 - y BuAaHHf,x,

lHAeKcoBaHVx HayKoMerpuqHoro 6asorc Scopus; 3

AoAarKoBo sucsirrroK)rb pe3ynbrarz 4ocni4xeHHtr; Te3u

B

23

rcouSepenqixx.I{e cni4.rnrb rpo nucoxufi piaenr uy6lircaqifinoi aKrr,rBHocri anropa.

Ouy6lironani nayxoni po6orn AocrarHboro rvriporo ni4o6paxarc)rb sruicr

Auceprallifinoro 4ocli4xeHHf,, ocHoaHi fioro pe3ynbrarz fi HayroBy HoBkt3Hy.

BigcyrHicrb rro pyrreH Hfl a rca4e*ri.r uoi qo6po.recHocri

Orpnvrani pesynrtarn po6oru cni4varr upo ii opuriualrHicrr. 3ri4no si

gsitolvl no4i6nocri ea pe3ynbraraMra repeniprrE Arrceprarlifinoi po6orz Ha rexcroei

:6irz MoxHa :po6rEru BLIcHoBoK, rr1o 4racepraqifiHa po6ora Jlicosoro Ba4ruraa

MzrcolafioBptrla e p$ynbraroM cavrocrifiHlrx AocJri4xeHr s4o6ynaua i ne uicrnrr

inurnx BI,rAaHHf,x, -ari

4ononi4efi Ha nayroBlrx

eSexrunnzx coqialrno opieuronauux

rrpuKnaAHi pesynrrarar

opranisaqifi Yrpainz

Kzir), Incrzryr Sisnro-

V4painn (u. Knie), TOB

Po:po6leHa rexnororiq uorirrrepuux rBepAr{x AucrrepcHr,rx cr4creM

recrrepllAuHy, orpLIMaHI,Ix 3a AorroMororo ni4qenrpoBoro SopnaynaHH, BoJrorou, i

pe3yJlbrarIa 4ocli4xeHb uoniuepnLTx KoMrro:zqiftHrax vrarepialin nupoBa,{xeHo B

ocnirnifi rpoqec ni4roronrn 6araranpir sa cueqia-nrHicrro 161 Xirr,ri.tri rexnonorii

ra inxenepix ea ocsirHroro rporpaMorc <<Innosaqifina Saprr,raqenruKa)) na raSe4pi

rpoMLr crronoi Saprraaqii KHYTI.

[IosHora BrIKJraAeHHs ocHoBHrrx HayKoBHx rroJro?r(eHb, BrrcHosrcin i

peKoMeHqarlifi Arrceprarlii n ony6.uirconanux rpaqsx

eleuenrin Sa-urcn$ircaqii, He BurBJreHo reKcroBlrx 3aro3lrqeHb i uaropncraHH,



HayKoBI/rx pe3ynbrarie iH[rux nayronqis 6es [ocLrnaHb na ai4uoniAni Axepena,

ropyrreHH, aKaAeMi.rHoi 4o6poveurocri ni4cytre.

AHa.ris rnricry Ar{ceprarlifi uoi po6oru

flncepraqifiua po6ora Jlicosoro Ba4uua MnronafioBxrra e 3aBeprrreHorc)

HayKoBolo po6ororo, frKa cKJlaAaerrcs si Bcryrry, ['rrbox poa4inin, ancHonrie,

cnrlcKy BuKopulcraHux AxepeJr (223 uafiMeHyBaHHfl. Ha 33 cropinrax), 6 .qo.qaxis

(ua 12 cropinxax), naic:rnrs 24 ralrLraqi ra 48 pncynris. OcHornufi reKcr po6oru

BUKJTaAeHO sa 152 cropinrcax. 3ararrrsuir o6csr po6oru craHoBurs222 cropiuxu.

tI Mae rpa4nqifiHy crpyKrypy: o6qpynroBaHo nu6ip reMrr Aocri.qxenH.sBcry

ra ii arryalruicrr, po3Kpuro gs'q3orc po6orz 3 HayKoBuMH [porpaMauvt, nlanauu fi

reMaMLI HayKoBo-4ocni4nnx po6ir yninepcurery, rrpeAcraBJreHo Mery i san4auru

4ocli4xenna, HaBeAeHo rrpeAMer, o6'err i vreroAz 4ocni4xennr, 3a3HaqeHo

HayKoBy HoBkI3Hy oAepxaHLIx pe3ynbrarin ra ix [paKTuqHe 3HaqeHHrr, B]r3HaqeHo

oco6IEcrnfi rHecor s4o6yaaua, rpeAcraBJreHo aupo6aqirc pe3ynbrarin 4zcepraqii,

3a3HaqeHo crpyKrypy ra o6cxr po6orz.

Ilepuruft posgin rplrcBrrreno ananisy HayKoBo-nlreparypHHxrrePrxnn Po3AUr uPr4cnxqeHo aHeuil3y HayKoBo-JrlTepaTypHHx Axepen qoAo

BuKopLIcraHHfl uoliuepnux Hociin y SaprvrarlesrzqHifi rrpoMzcnonocri, 3 aKr{eHToM

Ha ix 3acrocyBaHHrr Anf, pospo6nennr rBepAr4x

eQerrunnoro crpareriero rroAonaHH, upo6neuu

aKrLrBHux SapuaqeBrr{rrHrrx iurpe4ienria. 3navny qacrprHy pos4iny

xapaKTepucruKa MeroAy ni4qeHrpoBoro SopurynaHH, BoJroKoH .rrK HoBoro cuoco6y

crBopeHHf, TBep.qI4x AuclepcHr4x cucreM Ha uotiuepnifi ocnoni, gri clpr4rrorb

nignzulenHro 6io4ocryrHocri A@I. fleranrno po3rJr.f,Hyro rexHonori.rHi oco6nu-

nocti rrpoqecy, a raKox upoanani3oBaHo rr4rroBe o6laAnaHHq, sKe 3acrocoByerbc{ B

Aocni.qnnqrrcifi ra npoMLlcroeifi uparrzqi. Kpil,r roro, po:4in uicrum 4eralruzfi
anaris Sisurco-xirr,riqHux i Saprvrarconori.rH[x BJracrrrBocrefi recrepr{Au}ry ra

cyqacHLlx uiAxoAis 4lx noliilrreHH.f, po3rruHHocri 4anoro Quaronoi4y. Ha ocsoni

lireparypHoro orn-f,Ay aBTopoM c$oprraynboBaHo Mery ir BLr3HarreHo ocnosHi

AucnepcHux crrcTeM,

nt,rsrrcoi pos.runuocri

.f,Kl e

y aogi

3ALTI[I,{AC

3aBAaHHS .qUCepTarIlUHOfO,{OCnlAXeHHf, .



V 4pyrorvry poa4ini oxapaKrepu3oBaHo

BprKoHaHLrx eKc[epLrMe HTaJrbHr/rx Ao cni4NeHr.

7

vrarepiarz, o6na4naHHfl Ta MeroALrKu

Onucano MeroA orprrMaHHfl TBep.qr.rx

AucnepcHl{x cucreM rec[eprrAl{Hy 3a AorroMororo ei4qenrpoBoro Soprraynannx

BoJIoKoH i ncraHosJleHo ocHoeHi nani4aqifiHi xaparrepLrcrrtKrr MeroALrKu Br.r3HaqeH-

ns riruricHoro niraicr:y recrepuAl{Hy B cxna4i csoprraonaHr4x TAC, rpeAcraBJreHo

piaui MeroAI4 BLIBqeHH, Qiszxo-xirrriunux, rvrop@onori.rHux i Saprraaro-rexHoJro-

riqHux BJracrllBocrefi orpuMaHlrx T[C, a raKox AocriAxenns ixnroi anr:uorcn-

Aanruor aKTr.rBHocri y pisnrEx eKclepuMeHT€urbHr4x MoAer-flx.

Y rperrorvry posAini sllcsirueHo pe3ynbrartr eKc[epLrMeHT€rrrbHrrx 4ocri4xeus

IrIoAo crBopeHHq fi xapaxrepzsaqii noriuepnlrx rBepAr4x AucrepcHLtx cucreNa is

sN,IicroNa reclepLIAI{Hy, orplrMaHr{x 3 BLrKopLrcTaHHrM MeroAy ni4qenrpoBoro

@oprrayaaHH, BoJlorcon. HaseAeHo pe3ynbrarn po:po6rreHHfl fi na-ui4aqii cnercrpo-

Sororr,rerpuqnoi MeroArtKu BcraHoBJreHHf, rinrxicnoro euicry recleplrAuHy B cxna4i

ai4qenrporo cfoprraonaHlax TAC. Anropona BLr3HaqeHo enxig BonoKoH rBep,qux

ALIclepcHI{x clilcrerra i pospaxoBaHo xoeSiqienr uiAnnuleHHfl po3r{LrHHocri recnepu-

Aurry n cxla4i 22 spasxin, orpIauaHLlx MeroAoM ni4qenrpoBoro $oprraynanns. Ha

niAcrasi aHani:y qux norasnzxis ni4i6paHo qorupkr 3pa3Kpr : nafircparqlrMLr

xapaKTepLIcruKaMH, Aer€ulbHo .qocri4xeHo ixni fii:zro-xiuriwri, xiueruqni ra

Iraop$ororiqni sracrusocri.

Y'rerneproMy po:4ini rpeAcraBJreHo pe3ynbrarn 4ocni4xeHb aHTLroKcuAaHT-

soi axrnsHocri recrepl{AlaHy ra fioro Br4coKopos.{rurHoi rnep4oi 4ncnepcuoi

crlcreMu Ha ocHoBi IIBII K-17 i uanirory, orpr,rManoi ueroAorvr siArleHTpoBoro

$opvrynanss. AsruoKcllAaHrni sracrnsocri oqiuronarv Ha rpbox eKcrrepuMeHTiurb-

HI,IX MOAeJITX, 3OKpeMa IIUI.f,XOM IIOplBH{HHfl BlnUBy HaTI'IBHOTO reCIIepI.aALrIg.y Ta

ftoro rnepAoi ArlcrepcHoi Qoprvru Ha rrpoqecu repeKr,rcHoro oKr{cHeHHs niuiais i
6inrin, a raKox rulsxoM rlpoBeAeHns DPPH-recry. Orpnuani pesynrrarz cni4uarr

rpo repcreKrLIBy BuKopucraHHtr nigqenrpono c$opMoeaHoi TAC ,K aKTrlBHoro

QapivraqenrLlrrHoro inrpe4ienra Anfl crBopeHHrr rircapcrrux saco6is 3 Br,rpaxeHuMr,r

aHTLI O KC UI aHTHLt M VI B IIaCTLTB.O CTf Mr4.

ll'srufi pos4in [pl4cBsrleHo po3po6ressro rpoMucnoBo-AocJrianoi rexnororii

nolinaepuoro KoMrlosuqifiHoro Marepiany recnepuAuHy 3 BuKopucraHHf,M MeroAy



ni4qenrpoBoro Sopnaynaunx BoJroKoH. Hane4euo pe3ynbrarn 4ocni4xeHr

Qaprraarco-rexHoJlori.rHux xapaKTepLrcruK, a raKox cra6imnocri rorrauosmlifiHoro

rnep4oi 4zcuepcnoi cLrcreMrr recrepr{AraHy.

BkrroroBJreHH;r uoliuepuoro KoMrro3Lrrlifinoro

rec[ep]IAuHy 3a AorloMorolo ni4qenrpoBoro QoprvrynaHnx BoJroKoH, ni4i6pauo

ocHoBHe npoMLlcnose o6raAHaHH-f, ta spo6neHo aHurrris praenrcis lnfl xrcocri upn

nnpo6Hraqrni na xinaixo-SapMarleBT LrqHLrx ni4npzenacrBax.

3ara.rrrHi BrrcHoBKrr ro Allceprarlifinifi po6ori ni4o6paxarorb Aoc.rrrHeHHrr

locraBJlenor uerra fi eupiureHH, 3aBAanr, uicrxrb pe3ynbrarr{ HayKoBo-[paKTr4qHux

AocniAxenr, o6lpyHryBaHb i pexovren aaryifi,.rirrco .qeMoHcrpyrorb HayKoBy HoBLt3r{y

rlpeAcraBJleHoro uarepialy ra Baxrusicm orpnMaHkrx pe3ynbrarie 4lx xirvri.rHoi ra

Qaprraaqenru.rnoi ranysefi .

Oqinroro.rz 3ariuloM :Iraicr Ar4ceprarlifinoi po6orv Jlicosoro Ba4nvra

MnxonafioBLrqa, Bapro 3a3Haqr4Tu, rrlo po6ora xapaKTepu3yerbcf, crpyKTypHoro

y3roAxeHicilo ra czcrevrnicuo Br4KnaAy 3 HurrrexHuM HayKoBo-[pvKnaAHuM

o6lpynryBaHH{M KoxHoro erary AocniANennx. CrpyKrypa ALrceprarlii ni4nonigae

noriqi s4ificneHoro aBroponr AocniAxeHHf,.

flncxycifini no"uoxeHHr ra 3ayBaxeHnfl Ao ArrcepraqifiHoi po6oru

Bucoxuft nayronufi pinenr Ar4ceprarlifiuoi po6orn ne ni4lxrae cyuuiny, ariv
Bapro HaBecrlr 4emi 3ayBaxeHH, Ta uo6aNann_f,:

1. y upoqeci saniaaqii cuerrpo@oroMerpu.rHoi MeroAr4KH BLr3HarreHH,

KIJTbK1CHOIO BMICTy fec[eplrAkrrry n cua4i rBepAux oTp14MaHux

KopeKTHo 6yno 6 TaKox HaBecru cneKTp o[TurrHoro [orJruHaHH.f, po3rrrrny

ni4qenrpono cQopnaonaHl4x noniuepnux BonoKoH nonisiHiruiponi4oHy s Fe(III)

xJropr.rAoM.

2. .{oqimuo 6yno 6 uopinnaru e0emuanicrr Mero.{y ai4qeurpoBoro

SopuynaHHfl BoJIoKoH Anf, orpl{MaHH, TBepALrx AucrrepcHxx cucreM rec[eplrAlrHy 3

rpa4uqifinzrvr cuoco6ou rraBreHH.f, Si:zuHrax cynriruefi AOI, uonilaepy ir

.4ououixHux peqonzn, anicno, fl Krrlo raKe AocnigxeHnx [poBo.qrdnocs.

rraarepiary y

rexHororiuny

Soprrai

cxeMy

Pospo6neuo

uarcpiary

r(rJr.br(luHulu BMlsry I'esuepuAl{Hy B CKnaAI TBOpAUX AVClepCHIrrX CIICT€M, OTpI4MaHUX

MeroAoM ni4qenrpoBoro SoplaynaHHs BoJroKoH, AJrq ui4reepAxeHH, cueqzfiiunocri



3. y BrrcHoBKax 3a3HalleHo, Iqo po3po6neszfi uoniMepHr{fi KoMrro3urliiruwit

uarepiar y Qop*ri BucoKoposqzHHoi rBep.qoi AucrepcHoi cucreulr recrepu ;itrry Aae

3Mory po3ruI4pI{TIiI TexHonoriuny 6asy crnopeHH, e$errnnHnx aKTrrBurax SapuarleB-

rLIqHIlx iurpe4ieurin anrzoKcLIAaHrHoi Aii Ha ocHoBi finanonoi4y recuepr4Ar{Hy ra

clrpl{fle BuBeAeHHro Ha Saprr,raqenrurrLruir pr,rHoK coqialrno opienronanrx

lirapcrrux :aco6is na ikHifi ocnosi. 3 ornxgy Ha rle BrzHzKae rrrraHHfl: y f,Kr{x

nixapcrrux Soprvrax MoxJrI{Be Br.rKopprcraHH.rr po:po6neuoi mep4oi 4r,rcuepcuoi

cI{creMI4 recrepuAllHy f,K AOI ra B qoMy rroJrrrae coqialrHa opienrosaHicrr saco6is

na ixnifi ocrrosi?

4. Y peeyJlbrarax 4ocni4xeHb rBepAlrx Alrc[epcHux cr4creM 3 BuKopucraHH-f,M

MeroAy FTlR-cueKrpocKorii sa3HaqeHo, rqo n ycix 3pa3Kax TAC cnocrepiraerbcs

po3IuI{peHH, cMyrLI TIoIJILIHaHH.f,, ,Ka xapaKTepu3ye KoJILIBaHH.TT ri4poxcrzJrbHkrx

lPYtr, is cyrreanu :6inrrueHH;lM ii unoqi uopinnxuo s nnxi4HuMu 3pEBKaMu A@I ra

nociie. flpore Arrfl o6lpynrosaHoi inrepnperaqii rlrdx slaiH i uonerrueHH.f,

ai4crexennx ik 4oqinrno 6yno 6 :rralLarv xinrrcicHi Aani, HalpkrKnaA BKa3arra

Ber[IqLIHu ulorqi cMyr rrofJII{HaHHr, uon'g3agzx 3 BoAHeBuMu 3g'q3KauI.,I, a6o

Aol.aru ra6lzqro 3 xapaKTepHLIMrI MaKcr{MyMaMLr rrorJrLTHaHHs rrLrcroro recrrepLrAkrHy

n cxra4i TAC.

e raxox rilrra 3ayBaxeHb rqoAo uoxz6ox y rerccri pyKolucy:

1. C.57 <<Y .sKocri uorinaepnoro noci-f, Br.rKoprcraHo KpeMHe3eM. Po:qus

uolirraepy rroAaBaBcq B ropoxHHcry KaMepy). Kpervrue:eM - He e noliuepou.

2. c.66 <Y qifi po6ori 6yro rroKrBaHo, rqo ui4xi4 orpzvraHH, ra6nerorc is

rlepeKpLlcrarisonaHzx IrairpoBoJloKoH TAC irparouasoly, ari orpzuani ni4qeHrpo-

nnNr SoprvryBaHHs, e xLITTe3.IIarHIrM MeroAoM AJrx crBopeHHrr flepopanbH[x rBepArax

rixapcsxux saco6in is uorcparqeHuMlr xapaKrepttcrvKaMLr 6io4ocrynnocri A@I II
Knacy sa ECK). flpannnrno 6yro 6 cxazaru (repcrreKTuBHuM a6o eSerrHBHrM

MeTOAOM)>.

3. C.70-71 <<Bsaxaerbc.f,, ruo aHTl4oKcr.rAanrni BJracruBocri recuepvAnry

BllpaxaloTbc.f, roroBHLIM quHoM qepe3 rlpf,Me [orJrrrHaHHs simHr,rx paAuKirnis a6o 7l
olocepeArconaui inri6ynanHxlvr rpooKxcJrroBanbHrrx Sepuenrin, qo reHepyrorb

yrBopeHH{ IIux pa4nrcaliB, a raKox IIIJI-f,xoM xenaryBaHHf, uepexi4nrlx Mer€urin, xri
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6epyrr r{acrb B yrBopeHHi axrraeH,x Sop, Kr.rcHro (AoK) [115h.
<[ocli4ru{IlbKa lpyna na qoli : Antunes M. S. t119] noni4ouurra, qo recrepqAr{H

uplErni'rye [epeKucHe oKLIcJIeHHf, riniais (runxxonr 3Hr4xeHHr nir,ricry MarroHoBoro

4i anr4eriAy)). rlpan nnrHo ((o Kr{cHroBiurbHr,rx)), (( oKr,rc HeHrrtr ).
4. c. 98 <<BuurosKr4 .qo po:4iny 2>>. 3afiszl,r e roBropeHgf, MapoK

upzna4iu, sa4i.anux y 4ocni4xenui, ix 4ocrarHbo AeraJrbHo o[ucaHo B rerccd

pos4iny.

5. C' 124 d]i crocrepexeHH.,I BKa3yrorb Ha nsaeuo4iro MoneKyn

reclepl{ArrHy 3 KoMrIoHeHTaMrl rnepAoi 4zcuepcii, Iqo Moxe 6yru uos'ggaHo g

yrBopeHHf,u IraixutoneKynspHlrx BoAHesux 3n'q3rcin y KoMrro3r.rqisx Naix -C-H ra/a6o

-O-H rpyrorc recnepLIAuHy i -C-O rpyrorc uoninininuiponi4ony. ,{o roro x,
MoneKynu caxapo3pl ra uaniroJly raKox ruicrsrr aimHi ri4poxcunrni rpyuz, xri
MoxyrE gitrw ,K norenqifini AoHopr.r nporonin Anfl BoAHeBHx gs'.flsxis is

aKIIerITopHLrMu IIeHTpaMr.I uporonin, [pLIcyrHiuu n uolercyli recr1epuA11Hy). e rqe

f,Klcb BaplaHTLI MlxMoJleKynf,pHux BoAHeBux es'-f,ercin qu BLrnBrresuit Qarcr MoxHa

BBaXaTr{ 4One4eHuira?

6. C.126 <Tepnrorpanaa ACK qucroro recreprrAlrHy raKox roKa3ye

HeBeJII4KlIfi uir 3 IIeHTpoM rpu 173,3 oC (urzpoKo He o6roaoproerbc-r n nireparypi),
IIro, MoxJI[Bo, BHHI4K rlepe3 npoqec dezidpamaqii y cnponuui>>. Tpoxra 3aBr4coKa

reMrreparypa Anfl.4eri4paraqii, uoxrzao e inrui napiaHrn?

7. c. 134 flopianxfirrao pucyHKr4 3.23-3.25. y cuJrbHo KrcnoMy it
HeI{TpiInbHoMy cepeAoBl{qax po3'{IaHHicm uafixe oAHaKoBa. gorray po:vrEuHic6

nafinraqa upn pH 4,5? flrc aBTop rorcHroe pi:re ui4eurqenHs po3tr4lrocri 3a

uponaixnoi ruclotrocri cepe4onraula?

8. C.134 <Yci 4ocni4xynanni 3pa3Kr,r AeMoHcrpyBarru yseodcrceuy

aop$onoziro, siAHocHo HeBenI,IKy rapiaqiro B gianaerpi, rnaAKy roBepxHro ra

4oailruy opieHraqiro>. Mop$onorix - KoMrrJreKc xapaKreprrcrrK uorepxni spasxin.

Is quM BoHa ysro4xeHa?

9. C.I47 <,{ani pucyHKa 2.4

cr{creMy recrepuAr{Hy y rcouqeurpaqii

3MeHruyerbc-f, y 4,72 pazn>>.Puc. 4.6?

IILqTBepAxyK)Tb, rrlo

25 rvrxM rroKa3HLrK

lpLt 4o4ananni a

ourz.rHoi tycrutnu
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10. C.154 <<HauisMaKcI4M€LIIbHi eQerrnaui rconqenrpaqii 4ocrigxyBaHlrx

3pasKrB rpeAcraBJreHo Ha pr4cyHKy 3. l2>>.Puc. 4.12?

11. C.159, pwc. 5.2.II{o o:uauarorr ui4uracu <<fecnepu4nn 1 ,2,3>> ?

Briu, uanegeni 3ayBaxeHH, He 3Hr{xyrorb 3araJrbHoi uoszrznnoi oqinru

Allceprarlii Jlicosoro Ba4uua Murorafionuua, a Marorb cyro ALrcKycifisuirxapaKTep.

3ara.nrnufi sHcHonorc

Ha ui4craai nuxlageHoro BHrrIe BBaxaro, ulo Ar,rcepraqifina po6ora Jlicoeoro

BaAnrraa MraronafioBl4rla 3a reMoro <<Pospo6neHH, noriuepnoi rnepAoi 4ncuepcnoi

cl{creMu $aprr,raqenrklrlHoro [pl43HarreHHf, 3 Br{KoplrcraHH{M MeroAy ni4qenrpoBoro

QoprraynaHH.x)) € 3aBepIIreHuM HayKoBuM 4ocli4xeHH.f,M, .rrKe 3a aKTyaJrbHicuo,

HoBIa3HoK), 4ocronipnicr:ro pe3ynbrarin i ezcHonxin, Teopemrunu i [paKTuqHuM

3HaqeHH.f,M, 3a uy6niraqisnaz y Saxonux BrrAaHHrx, pianeu B[KoHaHH.f, i
BrIpoBaAxeHH, siAuoniAae BllMorau Hara":y Minicrepc'rna ocniTLr ra HayKkr Yrpainu

<flopx4orc npucy,qxeHH-,I cryreHrr AoKropa $iroco$ii ra cKacyBaHHf, pirueunx

pasonoi cneqiani:osanoi n.IeHoi pa1kt 3aKnaAy suqoi ocniru, nayronoi ycraHoBu

rpo npLIcyAxeHH, cryrleH{ AoKropa Siroco$ii>, 3arBepAxeHoro rocraHoBoro

Ka6inery Minicrpin Yrcpaiuz ai4 12 ci,tus 2022 p. J\b44, a i1'anrop Jlicoszfi BaArarra

MurolafioBr{q Ha ocnosi uy6nivHoro 3axucry 3acnyroBye

HayKoBoro cryreHf, AoKropa SinocoSii :a cneqialrnicuo 161

Ta lHx(eHeplfl.

O@iqifiHnfi ouonenr -
sani4yaau niagirry rvro4ra$iraqii uonirr,repin

Incruryry xilrii BucoKoMoneKynflpHux croJryK

Haqionanrnoi arca4erraii Hayr YrpaiHu,

AoKrop xilri.rHux HayK, upoSecop

fli4uzc A.x.H. Ps6osa Ceprix Bouo4nu

B.reHr,rfi ceKperap IXBC HAH YrpainH

K.X.H.

Ha rpucyAxeHH,

Xiir,ri.rHi rexnororii

'w,i.lii,',,!r,Iili,
Ln)

gI

Ceprift PtrOB

Bipa BYI3IHCbKA


