
BIATYK

o$iqifiHoro onoHeHra Ha Ar4ceprarliro lllafiaepoBa {enuca Apryponuva
<EnexrpoocaAxeHHs Hixeruo ra KoMrrosnris 3 eJreKrponiris Ha ocHosi

Hlr3bKoreMleparypHlrx eBTeKTutrHr4x po3rruHHr4xia>>,

uo rroAaHa Ha sAo6yrrfl HayKoBoro cryrreHf, KaHALrAara xirvri.rHux HayK

sa cueqiarrsicto 02.00.05 - eJreKTpoxirvris

Arcrya.nsuicru TeM H 4uceprauii

B uaur qac KracuqHa raJrbBaHorexsira He 3aBxrArr Mo)Ke 3aAoBoJrbnvrrv cyvacni
BrlMorr4 rK Ao BJracHe caMr4x rexHoJrori.rHrax upoqecin, TaK i Ao Hotr,teHKnarypvr ra
srocri orpr{MaHoi npo4yrcqii. ,{o eiAoNrnx HeAoriris rpa4uqiftnux BoAHr4x

eneKTponirin uoNHa niAnecru Aocvrrb HLr3bKuit suxi4 3a crpyMoM, Harrpr,rKJraA, B

[poqecax xpoMyBaHHr, HiremonaHns qu rIr4HKyBaHHr ra crraAuicrs aupirueuur
rrr,rraHb exonori.ruoi 6esueru qepe3 rorcu.ruicrb KoMrrouenria 6ararsox ererrporirie,
upo6nelanicrr ix oqHuIeHH{ Ta yrrani:auii. Torray AocrarHbo aKTy€urbHr,rMr4 i
[epcIreKTI,rBHI4Mr4 e AOCJIIA)KeHHT IOHHLTX plAr{H Ha OCHOB1 eBTeKTT,ilIHHX pO3rrI4HHr4KlB,
qxi r{arors neeHi rrepeBarr4 HaA BoAHT4MH eJreKrporiraua.

3 orJrrAy Ha rle KoMrrJreKc [rlraHb, niAH.srux B Auceprar{ifisifi po6ori
Illafi4epoua [,.A., a caMe: BcraHoBJreHHr BrrJrr{By cKJraAy eJreKrpoJriry i rervrneparypLr
Ha rycruHy, s'sgKicru, rroBepxHeeufi Harrr ra eJreKTponponi4uicrr AocriAxerux
cynriuefi; BH3HaqeHss oco6runocrefi Mexanisruy repeHeceHHtr 3apfl,Ay ra Macvr B rlr4x

eneKTponirax; BcraHoBJreHHr rinerz.rHr,rx saxoHoNdipHocrefi eJreKTpoBi.qnouesru
ionin NiflI) 3 eneKrponiry Ha ocrosi Hn3bKoreMneparypHoro eBreKrr4qHoro
po3rrI4HHHKa; BkrtBJreHHr BnJrr{By cKJraAy eneKTponiry ra pexuuin eneKTpoJrisy Ha

elaxiA 3a crpyMoM eneKTpoocaAxeHH{ nixeruo, a raKox xinriqur,rfi cKJraA i
rraopSonoriro nonepxHi nirerenzx uorpnrrin ra xoN4nosurin Ha ocsoei Hirenro;
oqinxa BTIJII4By ri4po4nHaNai.rHrax ra eneKTpoxirr,ri.{Hzx yMoB eneKTpoocaAxeHHs Ha

nuicr TiO2 y KoMrlo3l4llifinorvry uorprar,i Ni/TiOz; BI43HaqeHHf, rurir<pocrpyKrypr.r,

Hixerenux uorpurrin
aKTyanbHr{M HayKoBuM

Sisraxo-vrexauiuHlax, ropo:ifiHlrx ra $oroxaraniru.{Hrax BJracrr,rBocrefi orpuMaHr4x
ra KoMrlo3l4llifinzx norpzrrir Ni/TiO2, 6esyuoeno e

IpaKTHIIHLIM 3aBAaHHrIM.

,{o4arroer,rM rroKa3Hr.rKoM aKryaJrbHocri reuu Arrceprauii e sxrroqeHHr po6orz
Ao uraHis HayKoBo-AocniAur.rx po6ir rcffi <Yxpar.Hctrcuir 4epxanHufi xirvrirco-

TexHoJIori.IHI,Ifi yHinepcrarer), 3aBAaHb 4epx6rogxerHr4x HayKoBo-AocniAul,rx po6ir
MiHicrepcrna ocniru i nayxu VrpaiHu: <<ElerrpoXirr,ri.rHr.rfi cr4Hre3
6araroxoMrloHeHTHl4x HaHocrpyKTypoBaHrrx norpurrin: uosirHi MeroArr ra
elexrpoliru, eJIeKTpoAHa xiserura, BJracrr{eocri, nepcrreKTr4Br,r Br4Kopr4craHHr)),
HoMep Aepxpeecrpaqii 0115U00316I (2015-2017 pp.); <<BucoroeSerrnnua aHoAHa
o6po6ra 6iopesucreHTHllx curasis MeAlrrrHoro [pr,r3HaqeHHr 3 Br{Kopr4craHHf,M
eKorori.rHr4x iosunx pi4r,tr HoBoro uororinux>>, HoMep Aep)Kpeecrpauii
0119U002001 (2019-202.1 pp.) ra <<(Dyn4arvreHrzutrsi 3aca4r erreKrpoxilriqHoro
cl4Hre3y eJleKTpoKararigaropie s Br4KopLrcraHH{M HonirHroro rr4rry iounux pi4uu -
H r43 bKoreMneparypHr4x eBreKrlrrrHr4x po3qr4 HHLr rcin>> (202 I -2AB pp.) .



Hayrcona HoBH3Ha ra rrpar(Trrrrne 3HarreHHfl pe3yJrbrarin po6oru

Hayxona HoBr{3Ha po6orra rroJrsrae B ToMy, ruo Brrepue orpr{MaHo KoMrrJreKc

cr4cTeM aTl4qHr,rx eKcnep I{MeHTzLrrbHrrx AaH HX, It{o Ao3Bo JrI{JIo :

- BcraHoBrrvr BnJII4B KoHrleHrpaqii fioHin Ni(II) ra Ao6anoK BoAr4 na Sisnxo-
xirraiqHi BJracrr4Bocri elexrponiria i Aoeecru, rr{o y cr{creMax AocliAxeHoro cKJraAy
:6epiraerrcr 4iprosufi Naexauisrrr uepeHeceHHr, [plrraMaHuufi iouHnu pi4uuau;

IIOKA3ATI4 -Heo0oporHr4r.r xapaKrep eJreKTpoxirr,riqHoro rpoqecy
eneKTpoocaAxeHHf, qI4 eJleKTpopo3rll{Henss gixeJrrc Ta BcraHoBI4TH, rr{o BBeAeHHt
BoApI Ao eJleKTponity [pI4BoAI4Tb Ao 3HI4)I(eHH.rr rrrBlrAKocri uepeneceHH{ 3apfl,Ay;

- B:aflBtrrrl MoxJll4nicrr orplaMaHHs 3 Hu3bKoreMrreparypHoro eBTeKTr4rrHoro
po3tII4HHI4Ka roBcrolxapoBlrx sxicunx ramsaHiqHux ocaAie nixelro 3 BLrcoKr,rM

BHXOAOM 3a CTpyMOM;

- BcraHoBvrrv tuoNlneicrb orpI,IMaHHs. HaHoKoMno3lrrHr{x norcparrin Ni/TiO2 s
Hll3bKoreMreparypHoro po3r{r4HHurrca ethaline is sNaicroM Ar4crrepcnoi $a:r Io 2,35
vac. o/o.

flparruuHe 3HarreHHt po6orra nos'g3aHe 3 Tr4M, II{o ecraHonreHi yMoBr4

'KICHI4X
CTlI4KUIX eneKTpoKarariruqHnxeneKTpoocaA)I(eHH.g tKlcHI4x ToBcTorUapoBI4X, CTlr4KUrX TA eneKTpOKaTa[lTr,IrrHnX

uiKeresux norprarrin ra Ni/TiO2 xorvrnosnris. Orpuuaui pesylrrarr4 Mo)rcyrb crarr4
HayKoBoa ocHoBolo Int po3po6ru uonux r€urbBaHiqnzx rexnolorifi.

Cryuiur o6rpyHrosaHocri i qocronipuocri HayKoBr{x rroJro}KeHb ra nucuosKin

lracepraqis IlIafiaepoBa A. A. cKnaAaerbcr s anoraqii, Bcryny, 5 pos4inie,
sucuoeKiB, ctII4cKy BIaKopI,IcraHHX AXepeJr i 4nox AoAarxis. Po6ora lricrurr sHaqHrafi
o6'eu eKcnepI4MeHTaJIbHoro rr,rarepiany, orpr4MaHoro 3 BrlKopr.rcraHHrM
pisuorvraniruux cyqacHllx raeroAis AocniAxenna. I-{e nicrosuNderpi.f,, uixuouerpis. ra
BI{3HarreHHf, rloBepxHeBofo Harf,ry MeroAoM Binrrenrui (anx Br43HarreHHx Qi:utxo-
xiNri.Iuux BJlacrl4Bocrefi ionnux 'piaun); 

BoJrbraMrrepouerpir ra erexrpo4Huft
iuueAauc (ans eJleKrpoxirrai.rHlrx euvriproeanr); cKaHyB€rJrbHa eJreKrpoHHa
rraixpoct<onix; eHeproposcirosanrHufi ra Sryopecr{eHTHufi artat'isu (Alr nusuatreHH.rr
xiNriqHoro cKJIaAy noxprarriB ra KoMuo:urie); peHrreHo4uQpaxqifinuia aHa-ni: (4n-r
xapaKreprrcrvrKLr rraircpocrpyKryplr noxpnrrin); ceAr{MeHrarJiiruuir auali: (tts
BI43HaqeHux poerr,ripia uacrox TiO2); euupo6yBaHHr uirporaep,qocri norpzmiB ra
BI43HaqeHur $oroxarartiru.Iuoi arrl,tsnocri orpr4MaHrdx. KoMrroszris. Bci nucuoBKu
4ucepraqii c$oprr,rynboBaHo Ha ilgcrani eKcrrepr{MeHT€urbHr4x [aHkrx, orpHMaHHX
r4o6ynaveu oco6ucro 3 ypaxyBaHHrM aHaJri:y ni4noniAHzx nireparypHr{x Axepen.
Bpaxonyrouu uagiitnicm BrlKopl4craHvrx MeroAis AocniANeHHf,, orprrvrani pe3ynbrarr4
qinxorvr MoxHa BBaxarI,I 4ocronipHvLvtvr, a csoprraynrosaHi BHcHoBKr4
o6qpynroBaHr4Mu eKc[eplrMeHT€urbHo.

B po6ori HeMae IIoMI{JIoK rlpnHrlunoBoro xapaKTepy, €rJre Ao ii srr,ricry i
o$opvrneHHq e nesHi 3ayBaxeHH{.



3aynaxeHHfl Ao rrvricry i oSopu.neHHfl quceprauii

l. B po:Aini <Hayrona HoBr/BHa oAepxaHl4x pesyltrarin> ABa oxperr,ri

rryHKTr4 rrpo slrssreHi <<rrroxrl,rsicrb orpLIMaHHs Bl{coKo{Kicuux KoMTIaKTHI{x

ramsaHi.rHr,rx ocaAis Hirerro...) Ta <<is AocriAxeHHX cI,IcreM MoxJII,IBe orpl{MaHHs

ToBcrorxapoBux, 6nracxyuux ra Ao6pe 3r{elreHl4x 3 ocHoBoro Mer€IJIeBLIX ocaAis...)
rreBHoro rraiporo Ay6mororb oAr,rH oAHoro. MoxnHso, ix aapro 6yno o6'e4naru.

2. Bapro 6imru AeraJrbHo rrorcHlrrrr an6ip cpi6noro eJIeKTpoAa nopinuruna
i cxevy fioro niAxmo.reHH.l Ao eneKTpoxiNai.rHoi rouipru.

3. Ha puc.3.9 (c.62) HaBe.qeHo crreKTpr{ rrorJrrdHaHHs AocniAxeHux cyrvriruefi,

arre B MeroAHKax AoctiAxeHb He BKa3aHo, f,K BoHI4 nuuiproealucr.
4. B pe3ynbrarax BoJrbraMrreporvrerpii eaxro nopieHnnaru rlur<ni.IHi

BoJrbraMneporpaMl4, uane4eni Ha pucyHKax 4.1 ra 4.2 (c.79, 81) qepe3 pisHi

posrvripnocri rycruHr,r crpyMy ra rxBr{AKocri posroprKu rloreHqiany. Malo 6 ceuc

HaBecrl.r $oHony sarexHicrb Ha caMoMy puc.4.l.
5. 3 ni4nucy Ao puc.4.I (c.79), siH )Ke pwc.6 anrope$epary (c.9) He

:po:yrnrino, f,Ka KoHrleHrpaqiq fioHin Ni(If B po3rruHax? Tarox Bapro 6yno rIoK€BarI4

crpirxarr,rra npauufi Ta 3BoporHifi xi.q KpI4BI{x.

6. V elzcHosKax Ao pos4iny 4 sxa3aHo, rqo <<qurri.{Hi soflrraNanepolpaMl,I,

orprarvraHi B eJreKTpolirax Ha ocHoBi Ni(II), ethaline ra BoArI, ue niAroprcrorbcs

AesKr4M eiAo\dr,rtvr pinnxuruu Anf, HeycKnaAHeHI{x ueo6oporuux eJIeKTpoAHI4x

upoqecin y ninifiuifi
?

BHeCKOM 0e3 Ha.{JII4IX

BoJrbraMlreponerpii. rlacrroBo IIe ro{cHroertcx rrrirpaqifinurvr

r<y Sononoro eJleKTporiry>. B snxsry 3 IILIM BI4HI,IKae III4TaHH{,

vru Ao raKr4x pos.ruHin HaAnHIxox Sonororo eJleKTponiry?tw6ytu cnpo6ra BBoA

7. Ha c.101 o6rpyuroByerbcf, Br4Kopr.rcraHnfl, Aocl{rb HH3bKoro 3HaqeHHq

rycrr4Hu crpyMy (10 uA/cr'; ni4 trac orpI4MaHH.s KoMno3l4rHoro Ni/TiO2 noKpllrr{.
Buuurae [r.rraHHt, rrl4 He 6yrc 3aMaJroro urer,rAricrb ocaAxeHH.g raKoro uot<pnr"rx?

8. ltpu ooronopeHur ,4r4QpaKTolpaM, HaBeAeHr{x Ha pl4c.)./ (c.lur+/ Ta

prac.5.10 (c.110) nrca:yerbcfr, n{o <<Illr.rpoxi postuuri nixu Ha gu$paxrorparvrax Ni
puc.5.7 (c.104)llpu oofoBopeHHl 4uQparrolpsM,

noxpurrin cniA.rarr rpo HaHoKpxcrariuny crpyKrypy) He sposyvrilo, gri caMe

peSnexcu Ha prac.5.7 n 5.10 e postvtLrruuvr.

9. B po6ori sycrpi.ratorbc{. HenipHi repuiuu: <<ropo:ifiua crifixicrt>>
sriAHo g n.4.5 ACTy3830-98 qe (KoposiftHa rpvnricrr); (coJItHa Kllcrloru (c.45) -
saNricrr nipuoi H€l3Br{ (xJropr4AHa KlrcJrora); ((xnopcpi6Hr,rfi eneKrpoA nopinuaHru>>

@.a7) - saNaicrr (finopr.rAcpi6Hub; <<ionis BoAHro, aroMin BoAHIo, aroMaMI4 KI4cHIo)

(c.60) - salaicrr <<ioHis rigporeuy, arouin ri4poreny, arouie gKcLIreHy); ((KI{ceHb,

Byrnerlb) (c. 103 ra c.10 anropeSepary) - sauicru ((oKcLIreH, rap6oH>>.

10. 3ycrpi.rarorrc.r orpixn n o$oprr,rnenui uarepiany Al{ceprallii. Ue HenAzuri

Bnpa3v, tK HaTpHKJIaA: (c rrIX nip> (c.30), <<elexrpolir Yorca B npoqeci
eJreKTpoocaA)KeHHf, noBr4HeH eKc[JryaryBarvrcfl uig cynopuu i ITI4JIIHHM KoHTponeM

npoqecy) (c.30); <<rounogurni eJreKTporoKpr4rrf,) (c.33); <rraop$onorir nonepxui
3rnaAxyerbcs) (c.t23) ra rreBHa xinrricrs op$orpa$i.IHlax TIoMI4JIoK (c.5,23,26,29).

HaeeAeHi 3ayBa)r(eHns, ra no6axassr He BrrJII4BaIorb Ha IIo3I{TLIBHy oqiuxy

8.

Ar4ceprarlifinoi po6oru n qilovry. Boua e qinicruorc i noriqHoro, Mae BI4coKy HayKoBy



Ta npaKTI,IrIHy qiHHicrl, ocxiJlbKll n uifi BIIepue OTpI4MaHo KoMIIJIeKc cIlcTeMaTLIr{HI{X

eKcrepuMeHr€uIbHIrIX AaHI,IX npo B1JII{B pi:nux Sagopin Ha Sioraxo-xiMi'{ui

XapaKrep vcTv1Kvr enexrponirin- Ta 11poqec eneKTpoocaAxeHHs uixemo ra

nanoxorr,ruo3r4riB Ni/Tio2 3 AOCIiAXeHI{X iOnHux pi4utt.

offroaHi pe3yJrbrarr4 4ucepraqii Illafi4epoea 4.A., AocrarHbo tIoBHo

ei4o6paNeHi B ory6;iKoBaHrrx 3a ftoro yqacrl' 13 nayxon'X po6orax, cepe' sKI4x ABa

posailrra B K.JT.KTHBHHX rurouorpa$isx ra 6 crarefi B cneqiaJi3oBaHrrx HayKoBI4x

XypHanax. 3rvricr anropeoepary e iAesruquuu ocHoBHpIM IIoJIoXeHHtM

{prcepralrifi noi Po6oru.
Ha niAcrani oqisxu sruicry Ar4ceprarlii ra asanisy ony6niro_saHux sgo6ynauerra

po6ir BBaxaIo, uto Allcepraqifina po6ora IIIafiAepoBa A'A' <EnerrP_oocilT:::t

Ar4Cepralll

nixeruo ra KoMrrogHris 3 eJreKTponirie Ha ocHoBi nusrxoreMrreparypHr4x eBTeKTLTTTHHX

po3r{uHHr4riS) e 3aBeprrreHoro HayKoBoIo npallelo, tKa 3aAoBOJIbHse BI4MO.aM IIn' 9, 1l

<Ilopr4xy npucyAxeHHs HayKoBIlx cryneuin>, -:T::p'1*:lli"---l:::T::::\\r rvr,.A-lJ --r--

Ka6inery MiHicrpin Vrcpaiu" "ig 
24 tun:ns' 2013 p' Ne 567 , ta ecilvl nl'IluloraM MOH

Vxpainu, 1qo Bl4cyBalorbct Ao KaHAH.qarcbKIax Auceprallifi' Anrop po6orra lllafi4epon

Aenuc Aprypoeuu 3acnyfoBye Ha IIplIcyAXeHHs HayKoBoro cTyleHs KaH4la4.ara

xiuiqnux HayK ga cueqianrsicrro 02.00.05 - eJleKTpoxirvris'

O$iqifi HLIfi ououeur, KaH,{I4Aar xlMlrIHI4x HayK,

,4orleHr ra$eapra sisrauuoi, opraHivHoi ra ueopraHiuHoi xivrii

,{uiuponcbKoro HalrloHaJlbHoro

irueni Onecs foHuaPa

yuinepcrarery

226- B.A. lloroncrxufi

T.B. Xo.uaHeH

lli.unuc AolreHra ra$eapra $i:uulloi, opraHi'tHoi ra

Heopraniunoi xirraii ru{y flolonc
aacei4uyto:
B.reuufi ceKperap m{Y ffi!a{b
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