BIAT'YK
odiniitHOrO OMOHEHTa Ha AUcepTaUiifHy poboTy
Hypkan Aunu BiktopiBHu
"EnexTpoXiMiYHHIA CHHTE3 Ta BAACTHBOCTI KOMIO3UUiliHKHX OKpHUTTiB Fe/Ti0,",
1[0 NIOZaHa Ha 3100y TTS HAYKOBOTO CTYIEHS KaHaUAaTa XiMIUHHX HayK 32
crietianbHicTio 02.00.05 — eexTpoxiMis

1. AKkTyajbHiCTb TeMH guceprauii

CxnagHe e€KOJIOTriYHe CTaHOBMIIE B YKpaiHi norpebye po3poOku eeKTUBHUX
npolecis, a, BIANOBIAHO i MaTepiaqiB ais KataliTuuHol HeHTpanizauii TOKCHKAHTIB
PI3HOrO MOXO/KEHHS IPH OYMLIEHHI CTIUHHX BOJ, €JEKTPOKAaTaNi3aTopiB [uif BOIHEBOT
€HepreTHKH TOIIO. ICTOTHY repeBary B LibOMY CEHCI BiZIalOTh MaTepianaM, IO HE MIiCTATh
KOIITOBHUX METANIB, aje BiAPi3HAIOTHCA OJHOYACHO 3HAUHUM PECYPCOM 1 YHIBEPCAIbHOIO
KATAIITHYHOIO | POTO KaTATITAYHOK akTHBHICTIO. OJHUM i3 MUIAXIB PO3B'A3aHHA 3ajadi
CTBOPEHHSI e(PeKTHBHUX ENeKTpo- I (OTOKaTani3aropiB BOAYAETHCH KEPOBAHMM CUHTE3
HOBHMX HAHOKPUCTATIUYHMX IUIHBOK 3 MAaTpULEI0 HAa OCHOBI 3aji3a, [JONOBaHHX
Hanopo3MipHum tutany (IV) okeunom TiO,. KepyBanus ckianoM, CTpYKTYpoOIo, a, BiLTax,
i BIACTUBOCTSAMM MaTepiayy JOUiIbHIlIE 3iHCHIOBATH €JEKTPOXIMIYHHM OCAKEHHAM 3
MeTaHcyabhoHAaTHUX — enekTposnitiB,  Omxe  auceprauifina poGora  A.B. Lypka,
CIpSIMOBaHA HA BCTAHOBJICHHS OCHOBHHMX 3aKOHOMIPHOCTEH EJIEKTPOXIMIYHOTO CHHTE3Y
xkomrozuuiinux mokputriB Fe/TiO; Ta Bu3HayeHHs iX (OTO- Ta €NEKTPOKATATITHYHMX
BJIACTUBOCTEN, 6€3CYMHIBHO € aKTYaJIbHOIO.

Baxumsicts qucepTauniiivol poOOTH BifA3epKanoe TORH (akT, 1O BOHA BHKOHYBAlach
BIATOBIAHO [0 IUAHIB HayKoBo-focaimaux pobit JABH3 "JHinponeTpoBebkul XiMiko-
TEXHOJIOTIYHMH  IHCTUTYT", 3aBlaHb ACPKOIO/UKETHHX  HAYKOBO-LOCHIAHMX  pOOIT
MinicreperBa ocBiti i Haykn Ykpainu: "KommnosuuiiiHi katanizatopu KomMOiHOBAHOTO
THITY B MPOTOYHUX CUCTEMAx Ui 3aCTOCYBAaHHS B 30HAX JIOKaJIbHMX KOHOMiKTiB", Ne JIP
01160001490 (20162018 pp.); "Enexrpoximiusuif cuHTE3 OaraTOKOMITOHEHTHHX
HAaHOCTPYKTYPOBAHUX MOKPHUTTIB: HOBITHI METOJM Ta €JIEKTPOJITH, ENEKTPONAHA KIHETHKA,
BJACTHBOCTI, nepcnextuBy Bukopucranus”, Ne JIP 01150003161 (2015-2017 pp.).

2. Ctyninb 00rpyHTOBAHOCTI i JOCTOBIPHOCTI HAYKOBHX MMOJIOKEHb, BUCHOBKIB,
pekomeHaauii

HayxkoBl mOJOXKEHHS 1 BHCHOBKM, CcGOpMynpoBaHi B Auceprauii, € aobpe
o0rpyHTOBaHMMHU. KOXHMH TNYHKT HAayKOBOI HOBM3HM JOCTATHLO IMiATBEPKECHUH
pesyJibTaTaMu TEOPETHUHUX 1 eKCNepUMEHTabLHUX JOC/IKERE. JJOCTOBIPHICTL HAYKOBUX
MONIOKEHD 1 pe3yNbTaTiB 3abe3NeuYyroThCs 3aCTOCYBAHHAM CY4acHHUX (i3MKO-XIMIYHUX
METO/iB, TOUHICTIO BUMIPIOBAHHS, KOMIT'FOTEPHOIO Ta CTATHCTUYHOIO 0OpOOKOI NaHKMX,
MOPIBHAHHAM 3 NPAKTUYHUMHU | TEOPETHUHHMH PE3YJIbTATAMKU BITYH3HAHUX Ta 3apyODKHHX
aBTOpiB. TlepeKOHIMBUM OKa30M OBIPYHTOBAHOCTI HAYKOBUX TOJNIOXKEHb I BUCHOBKIB €
peaizauis TBOpUOro JopobKa aBTopa y HaB4YaJbHUM Hpoliec.



Y 3araJbHUX BUCHOBKaxX BHKJIAJICHI HAyKOBi MOJIOKEHHS i NMPaKTUUHI JAOCATHEHHS,
AKI B LToMy 3a0e31euyloTh pO3B’s3aHHS HayKOBOI 3ajadi OOTpYyHTYBAaHHS NPUHLKIIIB
CHHTE3y HaHOCTPYKTYPOBaHUX KOMMo3ulitHux nokpurtiB Fe/TiO, 3 MeTancy1b)OHATHHX
€JICKTPOJTITIB.

3. HayxoBa HOBH3HA pe3yJ1bTaTiB podoTH

Jlo HOBHX pe3yJIbTaTiB, OJIEPIKAHUX OCOOUCTO AUCEPTAHTOM, CJIiJl BIIHECTH:

O KIHETMYHI 3aKOHOMIPHOCTI Ta MEXaHi3M BIpoBakeHHs wacTuHOk TiO, y marpuipo
3ani3a, W0 BiAnosinae Moaeni ['yriiensMi, B kil BpaXoBaHO BILIMB BMICTY JUCIEPCHOT
a3z Ha CTYMiHb 3alOBHEHHS TMOBEPXHi, a IPOLEC IHKOPIOpauii KOHTPOMOETHCA
IIBUAKICTIO Mepexony c¢nalbko ancopOOBaHMX YaCTMHOK O CHJIBHO ancopbOBaHOro
CTaHy;

O TNIABUILEHHS KOPO3IMHOI CTIMKOCTI KOMMO3MTIB MOAHGIKYBaHHAM IOBEPXHI LIIAXOM
karoaHol 06pobku y po3uuni uepito(1ll) merancyapbponary;

O 3pOCTaHHs MiKpoTBepaocTi KoMmno3uTiB 3 ¢a3oio TiO,(Sol) nopiBHAHO i3 JOMOBAHKX
nopourkamy TiO; (P25 Degussa);

© BH3HAYEHHS BIUIMBY CrOco0Yy CHHTe3Y Ta ioHiB Ag' Ha PO3MOJIT YaCTUHOK AUCTIEPCHOT
dbasu 3a po3MipaMu, iX BMICT Y KOMIO3UTI i MOPGOJIOTif0 MOBEPXHI;

O 3’ACyBaHHS, 110 eJeKTpokaTaniTuuHa akTuBHicTs Fe/TiO, (P25 Degussa) y mpouecax
BUIEHHS BOJHIO Ta KMCHIO Y JIY)KHOMY CepeloBHIUI 00yMOBI/IEHA HAsABHICTIO HU3KH
penoke cuctem TiO,; — Ti,0; — TiOH i nepesepuye noxkputrs Fe/Ti0, (Sol) Bracaigox
3MIHEHHS MoauQiKalil JOMaHTa;

O OWiHKY (OTOKATATITAYHO! AKTHBHOCTI HaHokommnosuuifinux nokpurtie Fe/TiO, vy
peakiisx GoToxiMiuHOT AeCTpyKLUil opraHiuHux OapBHUKIB Y PI3HUX CEPEIOBULIAX.

4. [ToBHOTa BUKJIAJEHHS Pe3yJabTaTiB poGOTH B 0Ny0/1IKOBAHHX NPaUsAX

Martepianu auceptauii BukiaaeHo y 21 myOnikauii, 3 AKMX 2 pO3AIIH Y KOJEKTUBHUX
MoHorpadisx; 1 mateHT Ha KOPHUCHY MOZENb; 6 craTell y >KypHanax, WO IHAEKCYIOThCH
Ga3or0 Janux Scopus; 2 craTTi y ¢axoBux BuaaHHax; 10 te3 jgomnosifed 1 marepianiB
KoHdepeHuii. [TonoxkeHHa qucepTauii JOMNOBIAAINCH i OOrOBOPIOBAINCE Ha 9 HAYKOBUX
dopymax, 30kpema i MixkHapoaHuX. AHani3 onyOniKoBaHuX Ipaub Ja€ THACTABH BBAXATH,
{0 BOHU MOBHICTIO BUCBITJIFOIOTH OCHOBHI NMOJOXKEHHS AUCEpTallii.

Apropedepat 3a 3MICTOM 1IeHTHYHHI 10 TEKCTY, OCHOBHUX T10/10KEHD Ta BUCHOBKIB
Jucepraiii, sKa CKNAJA€Tbcs 3 BCTYMY, S5 pPO3AUIIB, 3arajJlbHUX BHCHOBKIB, CIHCKY
nocwiadHp Ta 2 gonarkiB. PoGora Mictute 50 pucyHkiB Tta 19 Tabaumb. Cnmcox
BUKOPUCTAHUX [PKEpesl MepeBaXKHO 3a ocTaHHi 15 pokis Hamuye 157 HaMeHyBaHb.

OCHOBHHIT 3MICT aucepTalil BHKJIAAEHO MOCTIJOBHO — BlJ aHaNi3y ICHYIOUMX
eJIEKTPOITIB | METOAIB iX OCAUKCHHS IOKPUTTIB 3ali30M, 30KpPeMa i KOMIO3MUTIB, 10
JOC/IDKEHHS 3aKOHOMIpHOCTeH (opMyBaHHs ocaiiB 3aniza, gonosanux TiO,, uepes
BU3HAUYEHHS BIUIMBY CKJIaLy €JEKTPOJITY 1 peXKMMY OCAJUKEHHS Ha Ximiunui i ¢azosuit
cKi1a, MopGhoorito i BIAaCTUBOCTI MaTepiaiiB, {X KaTaJiTHUYHY aKTUBHICTH B MOJEIbHUX



peaKiigxX BUAITEHHS BOMHIO | KHUCHIO i (OTOKaTaniTH4HOI AecTpyKuii OapBHUKIB, 10
(hopMyIOBaHHS 3arajJbHUX BUCHOBKIB.

5. 3HadenHs oep)KAHUX Pe3YJIbTATIB /1 HAYKH Ta NPAKTHKH

HaykoBuM 1 NpakTHYHHM BHECKOM BBaXKal0 po3poOKy OCHOB €NEKTPOXiMIYHMX
TEXHOJOriH KomnosuTHux 1OKpuTTiB  Fe-TiO, Ta mnpesenTtaunia ix enexrpo- i
(GOTOKATANITUUHUX BJIACTUBOCTEM, a TAKOXK MeToauKa Moaudikalii NoBepXHi KOMIIO3HTIB
uepito (IV) oxcumom. IlpaxTHunHa HOBM3HA NiAKPECIIOETHCS TNATEHTOM YKpaiHU Ha
KOPHUCHY MOJEJIb.

6. 3ayBaxxeHHs

Brim, anceprauiiina poGora He noszbapieHa JAesKUX HEJOTIKIB, TOMY 3ayBa)KEHHS, Ki
BUHUKIIM, MOXKHA 00’ €JHaTHU y HACTYIIHI IPYIIH.

1. 3ayBakeHHS HOPMATHBHOIO XapaxKrepy:

1.1 BucHoBKHM 1o gucepTauiliHiii poOOTi He MOBHICTIO BIANOBIAAIOTL MOCTABICHUM
3ajayaM, Hanpukiang, po3B’si3aHHs rmepuwioi  3axadi  "BUABHTH  BIUIMB  YMOB
ENEKTPOXIMIUHOrO CUHTe3y (I'YCTHHA CTpPYMy Ta KOHLEHTpalis JucnepcHoi (asu) na
CTPYKTYpY Ta CKJIaJd KOMITO3MIIMHUX TOKPUTTIB" He 3HAWIIO BIAN3EPKATIEHHS Y
BHCHOBKAax B UAaCTUHI BIUIMBY T[YCTUHM CTpyMmy. Kpim TOro, mnepumii BHCHOBOK
"BeTaHoBdieHi OCHOBHI  3aKOHOMIPHOCTI BIUIMBY YMOB EJIEKTPOXIMIYHOIO CHHTE3Y

KOMITO3UIIHHUX TMOKPHUTTIB..." € J€lo ACKIApaTUBHMM 1 TOBTOpIOE MNpeamOyay A0
BMCHOBKIB "MOJIsAiTa€ Y BCTAHOBJICHHI OCHOBHUX 33aKOHOMIPHOCTEH €JIEeKTPOXIMIYHOIO
CUHTE3y KOMMO3ULIHHUX MOKPUTTIB" 0e3 PO3KPHUTTA CaMHX 3aKoHOMipHOCTeH. Ha Mmik
normsia, BiH i MmaB 61 6yTu npeamOy.Ji010.

1.2 ¥V quceprauiiiniit poGoTi He cTaBUIach 3aJa4a MoAndiKallii MOBEpXHi KOMIIO3UTIB i
BCTAHOBJIGHHS "3aKoHOMipHoOCTel cunTe3y miiBku CeO," a6o BuKOpuCTanHs ionis Ag'
st cTabimizauii cycneHsii, aie po3ain 4 i BACHOBOK 3 NPHUCBAYEH] caMe LbOMY NIUTAHHIO.

1.3 TlynxTi HayKOBOT HOBM3HH, siKa 6€3CYMHIBHO € y poOOTi, BUIVIAAIOTH K aHOTALliA
i He BIAMOBINAIOTH HA NWTAHHSA, SKUM YHHOM i 33 PaXyHOK 4HOro AOCATACTHECHA €QEKT.
Hanpuknag, ...103BOJMKIO "BHSIBUTH BIUIMB PO3Mipy 4YacTOHOK aucnepcHoi (asu... Ha
mopdoJiorito i komruteke BiaactusocTel...". Ha Milt mornsin, HEoOXiMHO KOHKPETH3YBATH,
AKMH caMe HaHO Jiarna3oH HaWGiNbLI CYyTTEBO MiABUINYE KOHKPETHI XapaKTEPUCTUKH
KOMITO3UTIB, 1 SKUNH METOH CHHTE3y HAHOYACTUHOK JUCEPTAHT DPEKOMEHAYE Jis
MOJAIbLION0 BUKOPUCTAHHS.

2. 3ayBa’kKeHHs METOAUUYHOIO XapakTepy:

2.1 B auceprauiiitiit poGoTi ¢oToxataNiTHYHy aKTUBHICTE MOKPUTTIB BH3HAYEHO ¥
JOCUTH PO3BEACHUX poO3YMHax OapBHUKIB, 3MIHEHHA KOHLEHTpauii Akux mnpu GHoTo
JECTPYKLIT € TaKOK Ha PiBHI MIKPOMOJIIB, BTIM Y METOAMLI HeMae jkoHOT iHdopmauii npo
NOX1UOKH BUMipIOBaHb 200 TOYHICTh EKCIIEPUMEHTY.

2.2 He ayxe JMOopedHUM BUTIIAAa€ BUKOPUCTAHHA OAHOTO cuMBoja C JUld MO3HAYEHHS
"xouuentpauii TiO; B eaexrponiti”, "06’e€MHOIl 4YacTKM 4YaCTOYOK Yy CYCNCH3ii", THM
Oiable, 1O HEBIAOMO, IKUM YMHOM BH3HAUEHHUI OCTaHHIH napaMerp.



2.3 B Meroamui 3a3HayeHo, 10 "MOTEHIian po0ovoro enekTpoia ... BUMIPIOBABCA
BIHOCHO" apreHTYMXJIOPUIHOrO €JICKTPOa, a UM MepepaxoBaHi HaBeAeH! y aAuceprauii
MOTEHL{aJIU 32 CTaHJAAPTHUM BOJHEBUM €IEKTPOJOM — HEBIIOMO.

2.4 Slkuit GizuvnHUil CeHC Ma€e MalOTh Bil’€MHI BETMYMHU 00’ €MHOT HaCTKU JAUCIIEPCHUX
YaCTHHOK y CyCIeH3il, ki HaBeaeHi Ha puc. 3.5 (c.47)?

2.5 Un He € MOMWIKOKO po3mipHicTs Ry y Tabnuui 3 aBTopedepaty i 3.5 nuceprauii
(¢.60) KOM-cM?, OCKIIBKH B HACTYITHUX TAaOIHLSAX PO3MIPHICT CTAHOBUTE Om-em™?

3. 3ayBaXkeHHS Ta MUTaHHA MO0 aHali3y Pe3yJIbTaTiB JOCIiPKEHb:

3.1 Ha nixcraBi aHamizy KULIBKICHOrO ckjaany NOKpuTTiB (¢.50 auceprauii) aBTOp
poOuTh BHCHOBOK, 1o "BigHowieHHs Ti po O Ha0mwKeHe OO THIIOBOro Ui
crexiomerpuuHoro ckaaxy TiO,". Brim, sikimo nepepaxyBatu gani Tabm.3.3 (tabu.l
aBTOpdepaTy) y MOJBHI BiICOTKH, SIKi € TiJCTaBOIO AJsi BU3HAYEHHA CHiBBIAHOLICHHSA
eeMEHTIB y cnoayui, To mid giasHkM 1, ska Bignosigae inkopnoposaHomy TiO,,
pignomenust Fe:Ti:O cranoButh 52,2:4,4:43,4. SIxwo 00 CKiany MOKPHUTTS BKJIIOYAETHCA
TiO,, 1o Ha 4,4 Mon.% Ti mae npunazatu 8,8 mon% O. UuM MOXKHA NMOSCHUTH TaKy
3HAaUYHY KUJIbKICTh OKCUTEHY Ha AUIsHLI 17

3.2 Ha ¢.52 posainy 3 aucepranT Harojouye, mo "obnacti noreHuianis <1,2 B
BiANOBiAaI0TH peakuii BuAineHHs BoaHwo". Ha wmiil mornsg, BrpaueHo 3Hak "-", abo ue
TBEpJUKEHHA € 3aHaxTo 3aranbHuM. KpiM Toro, npu oOroBopeHHi mnpouecis, IO
BiIOYBalOThCS TpU  aHOAHIW ronspuszauii B iHTepBani norenuianis —0,6...-0,4 B,
JAWCEPTAHT TPUMUCYE THIKA Ha 3aleKHOCTAX [pOLecaM  OKHCHEHHA/BIJHOBIEHHS
Ti(IIT)/Ti(IV). Bunukae 3akonomipHe nutanHs — a uomy He Fe/Fe(OH),/Fe(OH);?

3.3 lligeuuieHHs cTpyMiB peakuiil BuaiieHHs BogHio (puc. 3.10, ¢.55) 1 kucHw (puc.
3.14, ¢.64) Ha XpoHoaMmIeporpaMax aBTOp IOSCHIOE KaTadiTH4HOIO Ai€lo TuTaHy (IV)
OKCH/LY, ICTOTHO MalO4y ceHC. Ajie YOMY TIpHU LIbOMY HE 3BEPTAETLCS yBara Ha PO3BUHEHHS
i 3pocTaHHs IUIONII TOBEPXHI BHACHAOK iHKOpropauii Apyroi daszu, mo i Moxe OyTH
iCTUHHOIO TIPUUMHOIO TiABULICHHS CTpyMy, TuM Oinblue, wo iHkopnopauis TiO, He
3MIHIOE MEXaHI3M peakuii?

3.4 JJeuwio CyMHIBHUM BUTITISIJA€ 3aIlpOMOHOBAHUN Y AucepTauil MExaHi3M YTBOPEHHS
uepito (IV) okcuay. He 30Bcim 3po3ymino, woMy y MpHKarofAHOMY I[apl IpU KaTONHIN
nossipusauii kucens Mae okucHioBatu Ce(1ll) 3a peaxuismu 4.6, 4.7 (¢.70)?

3.5 Bzarani npu a”ajisi npoueciB eJeKTPooCaayKeHHsS KOMITO3UTIB Ha OCHOBI 3aJi3a 3
TiO, 31 cycneHsifiHux enexTpouitiB cnig 6yso 6 HaBecT” OyNOBY KOJOIAHHUX YACTHHOK,
3apOJKOM SKMX € HAHOYACTUHKU OKCHAIB THTaHy, 1 BHU3HAUWUTH 3apsfOTBIpHI 10HU I
NPOTUIOHH, a TAKOXK BILIMB 10HIB Fe¥*, Ce™, Ag’ Ha CKnaA TpaHy, SK i pOJIb OCTAHHIX B
OZiepKaHHi LiNbOBUX MaTepiajib.

3.6 Buxmikae moaus ot daxT, 110 NOTeHL{ia M KOpo3il 3aj1i3a Ta HOro KOMIIO3HTIB €
MO3UTUBHUMM BEJIMUMHAMH, SIK 11€ HaBeaeHO y Taba.4.2 (¢.76).

3.7 Ha wmiit norssia, npu 0OroBOpeHHi CepeiHbOro po3Mipy YaCTHHOK JUCTIEPCHOT a3y
y 30/ CJil HamaBaTU iHTEpBaIM BETHYHH, OCKUIBKM po3mipu 18 i 48 HM Tomo (¢.89) €



JMBHUMY 3 OIJIALY Ha METOAMKY IX BU3HAYCHHA i BiacyTHicTh iHGOpMAaLT WOA0 noxubxu
EKCTIEPUMEHTY .
4. 3ayBayKeHHI 1010 OQOPMICHHS podoTH:

4.1 B uizomy aucepTallis HanucaHa rpamMoTHO, ajie B TeKCTi MPHUCYTHi HE JOCHTH BIAI
dopMyIIIOBaHHS Ta BUPA3H, 3acTapijia HOMEHKIATypa,

4.2 Jlns no3HadeHHs jorapudpmy y dopmyax i Ha KOOPAMHATHAX OCAX (puc. 3.4 c. 46
mwcepTauii i aani), Ha Miit MOrIsL, Clil BUKOPHMCTOBYBAaTH iJIEHTHYHI CHMBOJIH, abo
3arapHONPHITHATI 12, a60 MOmMpeHi 32 KOPAOHOM log, OCKiIBKH OIHOYACHE 3aCTOCYBaHHA
000X HE € IOpPEYHHM.

43 He inentudixoano 3amexuocti 1, 2. 3 Ha pHuc. 4.10 mucepramii i puc.10
apropedeparty. L0 YCKIaAHIE pO3yMiHHS MaTepiany.

Briv, 3po0ieHi 3ayBaXCHHA HOCATH JMCKYCiiHMI  XapakTep 1 BHIVIANAIOTD,
31e011bIIoro. K NOOaKAHH.

7. QOuinka aucepranii

Jlucepraniiina podota Ilypkan A.B. "EnekTpoXiMiuHMil CHHTE3 Ta BJIACTHBOCTI
kommosuiiiinux nokpurris Fe/TiO," € 3apepicHNM HAyKOBHM JOCTi/DKEHHAM, a 3pobiieHi
3ayBaKEHHA HE BIUIMBAIOTH Ha BHCOKMI HAyKOBHWii piBeHb Ta NpPaKTHYHY 3HAYYLIICTh
po6oTH, fKa 3arajoM CHpaBii€ MO3UTHBHE ppakenns. OJiep)kaHO HOBI HAyKOBO
OGIPYHTOBaHi pe3yJbTaTH. sKi B cykynmHocTi 3a0e3neuyloTh pO3B’sA3aHHA BWKINBOTO
HAYKOBOTO 3aBJIaHHs €JICKTPOXIMIYHOTO CHHTE3Y EJ1EKTPO- i oTOKATATITHYHIX MOKPUTTIB
3ani3a. gorosaHux tutaH (IV) okenaom.

3a 3micTOM, piBHEM BMKOHAHHA, HOBH3HOIO ONEPKAHMX HAYKOBHX pe3yibTaTiB, iX
MPaKTHYHOIO 3HAUYLLICTIO aucepTauiitna podora Llypkan A.B. Bianoigae Bumoram i 9
ta 11 .Jlopsiiky nNpuCyUKEHHA HAYKOBHX CTyneHiB”, 3aTBEPUKEHOr0 MOCTaHOBOKO Kabinety
Minictpis Ykpainu iz 24 munss 2013 p. No 567. Ta Bcim Bumoram MOH VYkpainu 10
KaHJMJATCHKHX AMcepTauiii, a ii aBTop 3acCiyroBy€ Ha npycyLKeHHs HAayKOBOIO CTYICHA
KanauaTa XiMigHMX HayK 3a CTeHialbHICTIO 02.00.05 — eneKTpoximisi.

OdiuiitHuit ONOHEHT.
npodecop KaheapH 3araipHoi Ta HEOpraHiuHoi Ximii
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