
.t PEUEH3Tfl
Ha AlrcepraqifiHy po6ory

CieoranoBa flaena B oloAIaMLIpoBLIrIa

Ha reMy <<CrnopeHHfl soAoeiAruroBXyBaJIbHHX opraHo-nainepaJlbHplx uorpumin s

BLIKopHcCanruM HaHoqacrllHor S iO2>>,

rpeAcraBJreHy na gAo6yrrf, cryneHfl AoKropa SinocoSii
B raJly3i sHaHr 16 Xivri'Ina m 6ionixenepir

3a creuizurrHicno 161 Xirvri.rsi rexuonorii ta isxenepir
+ - .
;'

Arcryarsuicrb reMI{ Alrcepraqii.
llorpzmr 3 noAosiAruroBXyBaJrbHLIMIa BJIacrI{Bocr{MI,I Aalorb 3Mory

eKcnJryaryriu: nupo6ra 3 ruarepianin, Ir1o niAAarorbcfl roporii Ta iuruuu BIdAaM
a  a a

ugiAnuBoro BrrJrr{By BoAr{ B Trax yMoBax, A€ B3aeMoAti s qITMLI qnHHIdKaMV yHLIKHyTI4

HeMoxJrr{Bo. Tari BJracrlrsocri ga6esneqyrorbc.fl B rlepruy .Iepry BI{KopI{craHH.flM

rr,rarepianis g Hra3bKoro eHepriero rroBepxni, xri uafixe He Bcryrarorb y nraeMoAiro g

BracoKoeHeprerl4trHolo BoAoro. Inunu $arroponr
xapaKTeprlcrl{K e ruopcTKlcrb noBepxHl, ocKlJIbKpI Ha

HaAaHHg BOAO3aXLICHI{X

nepieHocrflx rpauluui BoAIa

Ha6araro Baxrre yrpr,rMarvrcfl.. Taruna qr.rHoM Arrfl nalifinoro ra eQerruBHoro

Br4KoHaHrLs ceoix SyHrqiit y eoAoeiAToBruyrcqux roKpLITTtx Marcrb roeAHyBarvrcfl'

o6uAsa qi $arropu.

,{racepraqifina po6ora CieonarroBa fI.B. uaqinesa Ha pospo6xy uero4in

oAeplraHH.f, noAosiAruroBxyroqux rorpurrin, B flKl4x BrrKoHyrorbc,fl yci neo6xiruri

yMoBr{ Arrfl HaAaHHfl HoKplrrrflM Br.rcoKLIX riapoSo6uux xapaKTepucrl{K' ro6ro

BprKoplacroByrorbcfl rvrarepi aJrw 3 ,Hr,r3bKvrMvr noKa3HIaKaMLI [oBepxHeBol eHeprll, flK To

riaposo6igoBanufi AprMerr{lAraxlopcr{JraHoM AiorcuA rcpeuuito, i crnoproerbcfl

iepapxirrHa rroBepxHf, 3 uepinnocrflMlr naircpo- Ta HaHopinux 3a paxyHoK BBeAeHHTI

HaroBHrosa.rie 3 pinHravr pinnerra Aracrrepcuocri qacrLIHoK. Tarox B po6ori

3arpononoeaHufi MeroA yrBopeHHfl nonepxHi 3 HepinuocrflMla rrairpo- Ta

HaHoMacrura6y rrrJgxoM Haueceiins urapy is HaHoqacrLIHoK AiorczAy Kpeuuiro Ha

yrBopeHy B pesyJrbrari Jra3epHoi a6nsqii nrirpocrpyKrypy Ha rloBepxni aHoAoBaHoro

oKcr,rAy zurrouiHiro. Orxe, o6paua reMa Ar{ceprarlii CieoranoBa lasra e aKry€IJIbHoro

Ha cboroAuiuruifi legr ; ., . ... ..
Oqinrca o6rpynronanocii HayKoBHx peyJrbrarin Alrcepraqito tx

AocroBipnocri ra HoBTI3HI{.

BzxlaAeui B po6ori HayKoBi pesylbrarn reoperr4tlHo o6qpyuroBaHl4Mu ra

ni4mepAxyrorbcr pe3yJrbrara*T eKcreprlMeHrELIIbHI4x AaHI4x. Buropucraui s xoAi

Br4KoHaHH.f, po6oru MeroAr4 e iianaaprHuMn rrrfl o6panoi reMLI AocnillKeHHf, Ta

sa6esneqylorb AocroBipnicrr oTpLIMaHLIX AaHux.

Hayroea HoBLr3Ha pe3yJrbraris Ar.rceprarlifiuoro AocnipKeHHf, rloJlfirae B

.,
/l'

HacryrHoMy:



Bnepure BcraHoBJreHo ganef<nicrl rraix uorapnic'no posuunnuria m posuipaut

qacTnHoK 4iorcu,qy rpenaniro, oTpr4Marrrlrx nig .rac npoBeAeIIHt ClIHTe3y cro6epa.

BCranosflego, IIIO BIIKOpLICTaIIIISM pOSuunnnrin 3 B1acoK1lM1I II9JIqpHIIM Ta

4r.rcnepcifinmn [oKa3HvKaMz MO)KHa Olp]rMyBaTr.r rracTuHKLI pO3MipOM nil 500 go

100 rura. '..
Bueprue BruBJreEO 3HaqeHHr rqpnrr.mnoi ronqenrpaqii HauoBHIOBaqa 4iorcn4y

xperr,rairo AJUI cTnpoJr-aKplrJroBlrx Ta aqeTaT 6yrupar TIeJIIoJIO3HI{X IOI9UTTiB, tl(i

craHoBrsrr 6 ra 30 nrac.o/o siAlosiAHo.

florasanoo rqo Bl{ulrlrx noraSnr,rrib oo4origruronxytovoi gii norpnrris sAaeTbcr

AoctrT1a IuJItxoM BI,tKoptICTaHHrI nanosglosaqin pisnOi gracnepcgogTi B CxnaAi oAnOi

ronruognqii. Tarru trr4HoM, BlrKoplrcTzurHr rvrixpoposnripnoro uogpi6nenoro

Maprvrypy ra HaHopo3Mipnom riapo$o6isoaaHoro Aiorcu,4r KpeMHiKt AEUIo 3Mory

oTpLrMaT[ ',o*p,nTrs 3 KyToM 3#g.ryBeur'q 160o, roAi tK np]r suropucmnui dnrrul

H{uroqacrllHoK AiOr<cn,4y KpeMrrirc s srocri HauoBHroBaqa nor<pnrrin x ryrn

3MOqyBaHHr 3HaxoAf,rbcf, B Mextx 127-134" '

Bnepure BA€urocr oAepxarrr no4oai4ruronxyroqe noKpHTTt IIrJUrxoM noeAnanns

floflepeAHbo o4epxanoi ueroAotia Jla3epHoi a6nfiuii rvrirpocryymypn na uoaepxni

aHoAoBaHoro oKcn,qy amouiniro 3. HEtrrocTpyKTypolo, oTprrMEuIOrc nnacni,4or

BBeAenHt 4iorcn4y xperr,rniro.

Hayroni AocJriAxeHHr'6ywr rnronani s4O6yraueM Ha rase4pi xirr,ri'IHoi

rexnolorii rounoeuqiftnrx ruarelpia.niir KItr irra. Iropr ciropcrKoro B paMKD( Hff sa

reMoro <,[ocniAxenns criftrocri c([opnaooaurx QeIutoceryuAHltM JIa3epoM ra

opraHirrHo rroKplrrprx cyrepriapo$o6uux rloBepxoHb B V@-cepeAoBLIIql>

(Nsg I221J002645) ni4 repinHurlrBoM saei4yroqoro raQe4pu xirvri'rHoi rexHorlorit

KoMrro3raqifinprx rvrarepiarin, riHaudara rexni.rHllx HayK, AoIIeHra MupouloKa

Onerc is B oloArrMllpoBl{qa.

Orxe, B AlrcepraqifiHifi po6ori rocraBJreHe HayKoBe 3aBAaHHfl pospo6ru

N,leroAis ra locniAxeHHfl oco6runnocrefi oAepxaHHfl BoAoBlAIuroBXyBanbHLIX
'n ,-'

[oKplrrris suxoHaHo nosHicrro,;3496ynau [oBHoro ruipoto oBoJIoAlB MeroAoilorlerc

HayKoBoi ,uisnrsocri.

Oqinna rrvricry Aucepraqii, ii 3aBepuenicrr Ta AorplrMaHHfl rIplIHIIurIlB

aKaAeMiqsoi 4o6pouecHocri. 
: '

3a csoiNd gruicrou Arrcepraqifina po6ora e4o6ynaqa CieoraroBa il.B. nonuicrro

si,quoniAae CraH4apry Blrrqoi oceiru si cneqiamnocti 161 <Xirraiqui rexHonorii ra

iuxenepip ra HarrpflMKaM AocniAxeHb eiAuosiAno Ao ocsiunoi nporpaMu <<XivriqHi

TexHoJlorii ta iuxeHepir>>. :
,{ncepraqifina po6ora e iaeeprueHoro HayKoBoIo rpaqerc i csil'rlrlrb rpo

HassHicrr oco6ucroro BHecKy s4o6yn a'q'a y uayrconnfi HanpsM

noAoniArrrroBxyB€urbHnx uorpurrin Ha ocHosi oprauiuHlax Ta Heopraniqnux

perIoBI4H. 
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PosrnsHyBrrrpr ssir no4i6nocri 'sa pe3yJrbraraMl4 uepeniprn Al,Icepraqifinoi
po6oru Ha rercrosi cuisuaAinnx, MolKHa epo6zru BrrcHoBoK, IrIo Al{cepraqifiHa
po6ora CisoranoBa flasra BoloAuMr4poBur{a e pe3ynbraroM caMocrifinux

Aoc;riAxeHb s4o6yn a'rra i ne uicrum ereMeHris SzurrcuQiraqii, KoMrlinrqii,

Sa6puraqii, nnariary ra 3anogurf,enr. Bnxopucraui iAei, pe3ynbrarv i tercru iutuptx

anropin Marorb H€ure)KHi uocnraHHfl na niAnoeiAne AlKepeJIo.

Brr KJraAeH Hfl pe3yJrbratis.

po6ora 4bnucaHa yxpaincbKolo MoBoro. B Auceprallii
eucsirreHo HayKoBi pesyJrbrarr.r ra noJroxeHH;l, niAroroeaHi e4o6ynaqeM AIrfl

3axr{cry. Po6om e nosHicfio 3aBeprueHoro HayKoBoro rpallerc Ta uigrnepDKye

3HaqHnfi oco6ucruit BHecoK s4o6ynaqa. ,{zcepraqis learrcana HayKoBoIo MoBoIo 3

BLrKopucraHHsM 3HarrHoro o6crry rexHi.rurax reprr,rinin. BucHosxu c$opMynboBaHo

uirxo, i soHH noeHicrro po3Kpr{Barorb pe3yJlbrarl.I AocriAXeHH.r.

,{ucepraqis cKJraAaerbcf, 3 Bcryny , r'flTvr poe4inin, eucHoeris ra crIHcKy

rireparypn. 3arauruufi o6csr Araceprarlii 151 cropiHra.

Y ncryni o6qpyHroBaHo ar,,fryauruicrr o6panoi reul4, BI,I3HatIeHy Mery i gala.Ii

AocniAxeHHf,, po3Kpnro HayKoBy HoBr{3Hy ra rrpaKrltrrHy 3HarrllMicru pe3yJlbrarin,

HaBeAeHo nepedr BuKopucraur{x B xoli AocniA)KeHHf, MetoAie ra 3a3HaqeHo

oco6uc rnit BHecoK 4o6yaaua.
y repuoMy po3lini uicrnrbcn iuSopnaaqis npo iuryrovi ueroALI oAepxaHHt

eoAoeiAruroxyrcqux uorpurrin, nepedueHo ocHoBHi cQepn ix 3acrocyBaHH-f,,

c$opuyJrboBaHo Mery i gaAa.ri. Orpenri nilposAirla nplacBfl.IeHi noKpl{rrf,M 3

BHKOpT{CTaHHflrr,r AiOxCUAy rperraHiro Ta Orr{cy 3€Lrre}KHocri posuipin fioro qacrLIHoK

ni4 yrvroB rrpoBeAeHHf, cLrHTe3y Cro6epa ui4 .rac ix orprlMaHnt.

.{pyrufi pos4in uicrurr xapaKrepr,rcrraKy BI4KopHcraHI,IX rvrarepiuin Ans

rpoBeAeHHtr Aocni4xteHH.fl, uepenir ix ocsoBHrax rrapaMerpin ra orll{c BI4KopLIcraHIdx

naeroAiB Ta uanpo6yBaHb.

Tperifi pos4il rpucBrqefrufi orrdcy 3arrelrHocri posnaipie HaHoqacrLIHoK

4iorcu4y xpenaniro sia rroirf,pHocri po3ru4HHnrin upld ik orpzuauui MeroAoM

Cro6epa. 3a pe3yJrbraraMr4 cKaHyroqoi eleKTpoHHoi rr,rircpocrouii 6yno BI4f,BJIeHo, Iqo

nepeBara y Aucrrepcifinovry ra roJrflpHoMy noK€r3HLIKax IuixnaoJreKyJlf,pnoi ssaeNaoAii

B po3rrr4HHuKax, Br.rKopncraHuxin rlboMy ueroAi Aarorb MolKJII4siCrr OTpI,IMyBATVI

posuip qacrlrHoK SiO2 eil 500 Ao 1400 HM. BseAeHHs po3tll4Huurcin 3 npKo

Br{p axeH oro BoAHeBoro B3aenaoAielo qI,IHIlttr o 6 epHeHy liro.

B qerBeproMy pos4ini Br{3HaqeHo rpnruvui KoHlleHrpaqii HarIoBHIoBaqa

goircugy rpenauiro riapoSo6i-gosaHoro Ar{MeTLIJIALIXJIopcHnaHoM Anfl pisnux

nninxoyrBoproBaqie. florasaHo, r{o noKpt4rrr s iepapxiqHoro crpyKryporc nonepxui

soroAirorb 3HaqHo BLITqHMH no.{osiArxroBxyroquMl,I BJIacrI{BocrflMLI B [opisHxuHi s

Mosa ra crnJrb

[ucepraqifina



TLrMr4, rrlo He Marorb raKoi crpyKTypu. TarHna tIpIHoM BAElJIocfl nIABI'IuIvrrvr Kyr

3MorIyBaHHn Ilrax rloKpnrrie gi 127-134 rpaAycie lo 160.

B u'Rrovry pos4ini npeAcraBJreHo pe3yJlbrarll oAepxaHHfl

eoAoeiAruroBxyroqgx rroKprarris ga paxyHoK HaHeceHHt HaHocrpyKrypu is tIacrLIHoK

4ior<cu4y rcpevruiro a1vrrvrBHraMi MeroAoM Ha uirpocrpyKTypy, orpPIMaHy B xo,qi

nasepuoi o6po6ru oKcHAy anronainiro 7050. Taruu rII4HoM BA€uIocf, orpl4Marl4

roKpl{rrfl 3 KyroM 3MoqyBaHnfl 140 rpaa.

[ucepraqifina po6ora o$oprr,ureHa eiAuosiAno Ao BI{Mor HaKa3y MOH Yrpainu

eia 1 Z ciq1n 2017 p.J\b 40 <[IposarBeppKeHHn BlrMor 4o oSopMrIeHHf, Aucepraqii>.

O n p u.u IOAH eH Hfl pe3yJlbTaTis A H cepraUifi noi po6oTlr.

Hayroni pesyJrbrarrd Alrceprarlii nucsirreHi y 9 HayKoBI{x ny6nirauisx

s4o6yn aqa) cepeA f,Klrx: 3 crEmi y HayKoBr4x BLIAaHHtx, BKrIoqeHLIx Ha \ary

ony6niKyBaHHfl Ao nepeniry HayKoBrax Saxonux BuAaHb VrpaiHu; 3 crarti y

uepio4r4rrHrax HayKoBrax BprAaHHsx, upoiH4eKcoBaHLIX y 6azax AaHIax Web of Science

Core Collection ra Scopus , 3 flKvrx 2 crarefi y BvrlraHH.ax, siAHeceHLIX Ao Apyrofo

KBaprranlo (Q2) eiAuosiAno Ao fruacnsiraqii SCImago Journal and Country Rank

a6o Journal Citation Reports.
Tarox pe3yJrb rarvr Araceprarlii 6ynu anpo6osaHi Ha 3 HayKoBI'IX Saxonux

ronSepeHrlisx.
Ony6niroeaHi HayKoBi npaqi s4o6yna'.ra xapaKrepl43ylorbcfl BI'IcoKuM

HayKoBr.rM pinnerr,r. 3lo6yBaq B HLtx AorplrMaerbcfl npnuqunin aKaAeMi'IHoi

4o6poueqrocri. Yci ocHoBHi pesynbrarrr Aprceprallii sHcnirreHi B ouy6liKoBaHl4x

CTATTflX.

Taruir,r qr{HoM, HayKoni pesyJrbrarr4 onr{caHi e Alacepraqifinifi po6ori uosuicuo

eucsirreni y HayKoBIax ny6niraqisx a4o6yBarla.

HeAo.irinn Ta 3ayBalgeHHfl Ao ArlcepTaqiilnoi po6oru.

1. pog4il 3 po6orra rplrcBr.reHrafi aHarrisy HaHoqacrLIHoK AloKcI'IAy

rperr,griro, orpprMaHr4x clrHTe3ou Cro6epa, nuxi4Horo peqoBLIHoIo AJIfl flKoro

6y" o6paHufi rerpaeroKcracr4JraH. r{ouy 6ys BtlKopucranufi caMe raxufi

MeroA orpuMaHHfl qacrl{HoK, a ne sxufics iumufi s eilonaux?

Z. B rrerBepro,Ivry por4ini noeepxHeBa eHeprir norpurrin

Bpr3Haqaerbcf, 3a MeroAlrKoro OgeHca-BeH4ta, a B n'xrouy MeroAoM

3icvraua. Aoqimuiue 6yno 6 BHKopr4 crarvt eywuuir MeroA Anfl scix

orpHMaHHx B paMKax po6orn noKpr{rrin s Meroro ix oqinKl4 ra uopinH-flHHfl.

3. Tpnryrni rpa$ixu galexHocri posrraipin uaHorIacrLIHoK 4iorcu4y

rperr,griro nil nrr,ricry cninpoaqr.rHHr{Ka B KoopALIHarax napauetpin Xancena

Ha pr{c. 3.7 -3.9 cnil 6yno 6 HoeAHarv ir uouicrilrr y BLIriItAi oAuoro

ppIcyHK a Arrfl, spyuniruoro cnpuitnnrr:s, ra nopiBHflHHfl.
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4. Y ALIcepraIIii tvticlnrrcx
i

He3HaqHa rinrricrs op$orya$iunux ra

rp aMaTr4rrHlrx nOMPIJIOK.

5. y po6ori He BKasaHo Kprlrepianrni rapaMerpl4 o6panHr cunanis, ulo

MofJro 6u uiAnuuvrrvr HayKoBy o6rpynroeaHicm po6orn ra JI.f,rrI{ B ocHoBy

crBopeHHfl soAoniAruroBxyBarbHr4x opraHo-irninepanbHl4x norpumin 3
;.

BI{KOpI4CTaHH.fl M H aHO-rracTI''IHoK.

Bsaxarc, Iqo Br,rcJroBleui 3ayBaxeHHr He e Br43HarI€uIbHI4MpI i He 3MeHluyrorb

3afturbHy HayKoBy HoBr{3Hy ra npaKTlr.rHy 3naqr4Micru pe3yJlbraris ra He BIIJII4Barorb

Ha rro3r{rprBHy oqiury AvceprarlifiHoi po6oru.

BnuroBon rlpo Aucepraqifiny po6ory.

BnaNaro, 1qo Arrcepraqifina po6ora s4o6yn a..ra cryneHfl AoKropa Siloco$ii
CisoranoBa flasra BoloAuMltpoBr,rrra Ha reMy aCrnopeHHfl soAosiAluroBxyB€ulbHl{x

opraHo-nrinepanbHlrx uorpumin 3 Br,rKopr{craHHtM HaHorracrplHoK SiO2, BI'IKoHaHa

Ha Br4coKoMy HayKoBoMy pinni, He rropyruye TpLtHIIL{nis araAeuiqsoi 4o6poqecuocti

Ta e garinqeHr4M HayKoBrrM AocliAxenHf,M, cyKynuicrr reoperIltIHLIX Ta [paKTI4rIHHX

pe3ynbrarin flKoro posn'xsye Hiyxone 3aBAaHHff, IIIo Mae icrorne 3HaqeHHfl AntI

rzurysi 3HaHb 16 - <Xirvri.Inara 6ioinxeuepin>.

,{ucepraqifina po6om 3a aKTyalrnicto, rpaKrl{rrHolo qinnicrro ra HayKoBoIo

HoBrd3Horo uonuicrro siAuoeilae Br.rMoraM quHHoro 3aKoHoAaBcrBa Yrpaiuu, qo

uepe46aqeui B n.6 9 dloprarcy ripucya)KeHHn cryneHn AoKropa Siloco$ii ra

cKacyBaHHfl piruenns pa3oBoi cneqianisosauoi sqeHoi pa$u 3aKJIaAy BHIrIoi ocniru,

HayKoBoi ycraHoBra ilpo npucyAxeHHf cryneHfl AoKropa $inocoQii>, 3arBepAxeHoro

IlocrauoBoro Ka6inery Minicrpin YrpaiHu si.q 12 ct-rrns,2022 p. Ne 44.

34o6yaau CisoraroB llasro BoloAuMupoBr{rr 3acJryfoBye Ha rIpI4cyAXeHH,[

cryneHf, AoKropa $iroco$ii B rzurysi 3HaHb 16 <Xirvri.IHa ra 6ioinxeuepin> 3a

cneUialruicuo 161 (Xinri.{Hi rexHoJlorii ra iHxeuepin>.

PeIIeHseHT:

,,{oqenr rca$e4pu Sisuunoi xil,rii

Xirvrirco -rexHoJlo riqHoro S aryJlbrery,

Haqion€IJIbHo ro rexHirlHofo yn inlpcuiery Yrpainu

<Kuiecmufi uodrexHi.rHr.rfi iucruryr irraeni Iropr CiropcbKoro))
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