BIATI'VK
Ha auceprauio Xanb Belis «@opMyBaHHs BYTJIELIEBUX Ta OKCHUIHUX HAHOCTPYKTYD IS
BIJIHOBJIIOBAJIbHOI €HEPT€TUKHU: MOJIETIIOBAHHS Ta €KCIIEPUMEHTAIbHI1
JOCIKEHHS», TI0JIaHy Ha 300yTTs HAYKOBOTO CTyIEHs OKTOpa (hi3MKO-MaTeMaTUUYHUX
HayK
3a crnernianbHicTio 01.04.18 — ¢i3uka 1 Ximis MOBEpxHI

Sk BiOMO, 10 BIAHOBIIOBAHUX JKEpeNl €Heprii BITHOCATH MepioaudHi abo crai
MOTOKHM EHEprii, MoBsA3aHi 3 BUMPOMiHIOBaHHAM COHIIS, PyXOM IMOBITPSHUX Mac (BITPY),
BOJH, TEOTEPMATBHIUMH SBHUIIIAMH TOIIIO, IO PO3MOBCIOHKYIOTHCS MPUPOTHUAM IIIJISIXOM 1
OOMEXEHI JHUIIe CTaOUIBHICTIO IUIAaHETH 3eMJIS SIK  KOCMOIUTAHETApHOTO EJIEMEHTA.
3aragpHOBU3HAHO, III0 PO3BUTOK BIJIHOBIIOBAHOI EHEPreTUKH Ma€ JJig JIFOJCTBA
BEJIMYE3HE 3HAYEHHS 3 OISy Ha OOMEXKEHICTh 3alaciB €HEPreTMYHHUX KOPHUCHHX
KOMNAJIMH, SIK1 paHillle Yu Mi3Hime OyayTh BUYEpHaHl B IJIaHETapHOMY MaciuTadl. Tomy
JUIsl BHJKMBAHHS JIIOJACTBA OyJIo CpOPMYyJILOBAHO KOHLEILIID CTAJOr0 PO3BHUTKY, fIKa, B
iaeani, nependavyae 30aJaHCOBAHICTh BUPOOHMIITBA W CHOKMBAHHS TaKUM YHMHOM, 100
no30yTHCs 3aJ€XKHOCTI BiJ pecypciB, Kl € JOCTyIHUMH JHIIE€ THUMYacoBO. Tak, Ha
nepion 3 2018 mo 2040 poky 3aminanHoBaHo 10 40 % oOcsry cBITOBOi €leKTpOEHeprii
BUPOOJIATH 13 BITHOBJIIOBAHUX JDKEpell, 30kpema, B Ykpaini 10 2030 poky 30UIBIIATH
B1ANOBIIHUH B1ACOTOK 13 4 % 10 25 %.

Opnak, reHepyBaHHS €HEprii BiJ BIJIHOBIIOBAJIBHUX JDKEPENl € 3aleKHUM BiJ
reorpadiyHUX Ta MOTOJHUX YMOB, Yacy JOOW TOIO, TOMY aKTyaJIbHUMH 3aJIUIIAIOThCS
pO3pOOKM HOBHX 1 YJOCKOHAJCHHS BIJOMHX €KOJIOTIYHO O€3MEeYHUX METOMIB ii
e(pEeKTUBHOTO  BUPOOHMIITBA, AaKyMyJslii, 30epexeHHs, TPaHCIOPTYBaHHSA Ta
BUKOpPUCTaHHA. J[0 MEpCNeKTHMBHUX NUIBIXIB  BUPINICHHS [HUX 3aBJaHb HAJIEKaTh
aKyMyJIIOBaHHSI €JIEKTpUYHOI eHeprii B Oartapesx ab0 cynepKkoHIEHcaTopax Ta
BUPOOHUIITBO BOJAHIO. 3@ TAKUX MIJXOMAIB OJHIEIO 3 KJIIOUOBHUX MPOOJIEM € CTBOPEHHS
CJIICKTPOJIIB 3 ONTUMATLHUMHU EKCTUTyaTaIliIiHUMH XapaKTEPUCTHKAMH.

Ha meit wac ByrzeneBi Ta OKCHAHI MaTepiaau 3aiiMaloTh MPOBIAHE MiCIEe Yy
TEXHOJIOT1SIX BUTOTOBJICHHSI €IIEKTPOIiB U1 EHEPro30epeKeHHsI Ta EHEProNepETBOPEHHSI.
OcobOnmBa yBara JOCHITHUKIB TPUAUISETHCS  KapOOHBMICHUM Ta  OKCHJIHHUM
HAHOCTPYKTYypaMm, TaKuM, SIK HAHOYACTUHKH, HAHOIIACTUHU (TpadeHu), HaHOTPYOOKH,
HAHOCTPWIKHI, HAHOKOMIIO3UTH, OaratromapoBi HaHOIUIIBKM Tomo. [lpuHnumm ix
OTPUMAaHHS MOXYTb OyTH BHUKOPHCTaHI TaKOX JJIsi pO3pOOKH HOBUX THITIB CEHCOPIB,
ONTHYHUX 1 JIFOMIHECIIEHTHUX MaTepiajiB, eNeKTpoaiB I (POTO- Ta eNEeKTPOXIMIYHOTO
PO3IICTUICHHS BOJH, €IEKTPOKATaNi3y Ta iH. TakuM 4MHOM, 3 OTJIATy Ha HaBENEHI JaHi
TeMa JucepTaIiitHoi poboTH € aKTYaJILHOIO SIK 3 HayKOBO1, TaK 1 IPUKJIAJTHOI TOYOK 30DYy.

OCHOBHOIO METOI0 AWCEPTAIiMHOI POOOTH € OJepX)aHHS KApOOHBMICHHUX  Ta
OKCHUJHUX  HAHOCTPYKTYp 1  HAHOKOMIIO3UTIB  Ta  iX 3acTOCYBaHHS JUIs
cynepkonjiencaropi (CK), enekTpokaranizaTopis, (bOTOKaTanBaToplB JOMIHO(OPIB Ta
IHIMX MPUIIAIIB BiTHOBIIIOBAHOT CHEPTETHKH Ta CHEPro30EPEIKCHHS; 3 HcyBaHHH BIUIUBY
YMOB OTPUMAaHHS Ha MOP(QOJIOTII0 HAHOCTPYKTYP; BCTAHOBJIGHHS  3B’SI3KIB  MIX
CKJIaZIoM, MOpP(OJOTi€l0 Ta EIEKTPOXIMIYHUMH (€IeKTPO- 4 (POTOKATATITUUHUMHU),
HaMBIMPOBITHUKOBUMH 1 ONTUYHUMHU BIACTUBOCTSIMU OTPUMAHUX CTPYKTYP 1 KOMIIO3UTIB
JUIS OJANBIIOrO BIOCKOHAJIEHHS IPUCTPOIB «3€NEHOT» EHEPreTUKHU. Ii akTyalbHIiCTh Ta



CBOEYACHICTh MIATBEPDKYETHCS TAKOXK TUM, IO pOOOTY BHKOHAHO y PaMKaxX HayKOBUX
rpanTiB: Hanionansuuii poua ¢pynnamentanpuux aocmimkeds Kurato (NSFC) (I'pantu
Ne 10604020, 11174111, 11274138, 11304118, 11374127, 21277093, 21571080,
51202115, 51672143, 61204015, 61504136, 61625404, 81201738); HamionansHa 6a3oBa
nociaigHuubka nporpama Kuraio (973 Program) (I'pantu Ne 2011CB013004,
2014CB643506, 2014CB921302); HarmionansHa KUTaNnChKa nporpama
BUCOKOTEXHOJIOTIYHUX JOCHIKEHb Ta po3pobok (863) (I'pantu Ne 2007AA03Z314,
2010AA064806); KiirouoBa HaykoBa nporpama Mikaucuuruiinapaux Hayk, CAS (I'pant
QYZDY-SSW-JWC004); HamionanpHa mnporpamMa (GyHIaMEHTAIBHUX JOCIIIKEHb
Kuraro (I'pant 2011CB808200); Harionanpaa nporpama GyHIaMEHTATBHUX TOCIIHKEHb
nposiniii [3imiae (I'part 20170101193JC); KinrodoBi mpoekTH MIaHy PO3BUTKY HAYKH 1
texHiku npoiHiii [[3iniae (I'pant 20116007); KntouoBi mpoeKTH MmiIaHy PO3BUTKY HAYKH
1 texHiku Micta YanuyHs (I'pant 13KG13); CoemianbHa mnporpama MiXKHApOJHHX
IPOEKTIB HAyKOBO-TeXHIYHOro cmiBpoOiTHUITBa Kurato (I'patr 2014DFR61140);
[lexincbkuii ¢oua npupoannuux Hayk (I'pant No. 4162062); Ilporpama st BYEHUX
Chang Jiang Ta iHHOBaIiiiHO1 nociianuibKoi rpynu B yHiBepcuteTi (I'pant IRT13018);
[nHoBamitHuit houa [3uniascbkoro yHiBepceuteTy (I'pant 2015064).

CtpykTypy Auceprauii CKJIaJalOTh: BCTYH, 7 PpPO3AUIIB, BHCHOBKH, HEpPEIIK
BUKOPHUCTAHUX JIKEPEI 1 TOJATOK, Y IKOMY HaBEJEHO CIHCOK poOiT nucepranta. Oo6cCsr
aucepTalii cTaHOBUTh 297 CTOPIHOK, MO0 MICTATH 15 Tabmumb, 147 pucynkis, 487
JTITEPATYPHUX JIKEPEIT.

VY BcTymi BUCBITJICHO aKTyaJbHICTh TEMHU JOCIIIKEHB; 3B’ 130K pOOOTH 3 HAYKOBUMHU
mporpamMamu, IUIaHaMH, TE€MaMW;,; METy 1 3agadi Ta O00’€KT, mpeaMeT 1 MeToIu
JOCITIKEHHS; HAYKOBY HOBH3HY Ta MPAKTUYHE 3HAYCHHS OJIEP)KAHUX pE3YJIbTaTiB;
ocoOucTuii BHECOK 3700yBaya; HaHi MIOA0 ampobarii pe3yibTaTiB AWCepTalii,
nyOJiKaliil Ta CTpyKTypH 1 00csTy poOOTH.

VY mepriomy po3auii MPOBEACHO OIS HAYKOBO1 JITEpaTypu 3a TEMOIO JIHCEpTallii.
Ctucno po3rissHyTO OCHOBHI 3ajadl Ta MpoOJieMH, SKI € aKTyaJIbHUMH IS
BIJIHOBJIIOBAJIbHOI eHepreTuku. OCHOBHY yBary MpUJIIJICHO POJIi, CTpATErisM, MiIXoJ1aM
Ta METOJaM OTPUMAaHHS CYYacHHX HaHOMaTepialiB, [0 BHKOPUCTOBYIOTHCS B
CHEprOHAKOMUYYyBaJbHUX Ta eHeprozbepirarounx TexHoJorisx. IIpoaHanizoBaHO
NEPCTIEKTUBH BUKOPHUCTAHHS BYTJCIEBUX, OKCHUIHMX Ta KOMIIO3UTHHX HAHOCTPYKTYD
JUIsi cTBOpeHHs1 HacTymHoro mnokoidiHHs CK, akymymtoBanbHUX OaTapeil, CEHCOpIB,
KaTaji3aTopis, JJIOMIHECIIEHTHUX MaTepialliB.

VY apyromy po3nauii HaBEIEHO JIaHi MO0 BUXITHUX PEYOBUH, MPUIAIiB, 00Ia HAHHS
Ta MpPOrpamMHOro 3a0e3MeyeHHs] EeKCINEPUMEHTaIbHOI  pOOOTH, OMHUCAHO 3arajbHi
MiIXOMW 10 OTPUMAHHS HAHOCTPYKTYpP, BKa3aHO (Di3WKO-XIMIUHI, €JIEeKTPOXiIMIvHI,
AQHATITHYHI Ta PO3PAXyHKOBI METOAM MOCHIDKEHb, MPWIANHYy 0a3y Ta MporpamHe
3a0e3MeueHHs, K1 OyJu BUKOPUCTAaHHI TP BUKOHAHHI POOOTH.

TpeTiéi po3ail NPUCBIYEHO OJCPKAHHIO Ta EJIEKTPOXIMIYHUM BJIACTHUBOCTSIIM
kapOouBMicHUX HaHomaTepianiB aisa CK ta cencopi. PosrisgaroTbess METOIM 1 MiAXOAU
1o nokpaieHns xapaktepuctuk CK Ha OCHOBI BIAOMHMX KapOOHBMICHUX MPOMHUCIOBUX
MarepiajiiB  (aKTUBOBaHE BYTULIs) Ta CTBOPEHHS HOBHUX HaHOMAaTepiamiB s
eHepro30epiraroumux TEXHOJOTI Ta CEHCOpIB, HABEICHO pe3yJbTaTH  ONTHUMI3allis
napameTpiB ByrieneBux enekrpomai mist CK.



30kpemMa,  pO3TISJAOTBCA  MOMJIMBOCTI  TOJIMIICHHS  EJIEKTPOXIMIYHUX
BrnactuBocteil CK 3 enekTpoiamu, BUTOTOBJIEHUMH Ha OCHOBI IMPOMUCIOBOIO Marepiainy
— aKTHMBOBAHOrO BYruwig (OyJ0 JOCHIKEHO 3aJIEKHICTh BHYTPIIIHBOTO OINOPY IpH
30UIBIICHHI TOBIIMHU CJIEKTPOIIB y TUIOBOMY HaHomopuctomy ByrieneBomy CK) Ta
CTBOPEHHSI MOpPUCTOro axkTuBoBaHoro Byruwis ans CK 3 HuTkonoaiOHMX rpuliB
Aspergillus aculeatus. Ilpupoauuii MaTepian miposizyBaidu y iHepTHiH atMocdepi abo y
atMocdepl aMiaky B IPHUCYTHOCTI 10HIB HIKEIIO Ta TiApokcuay Kaiiro. Hapemeno
pe3ynbTaTH OTPUMAHHS Ta AOCTIHKEHHS KapOOHBMICHUX HAaHOCTPYKTYp 1 KOMIIO3UTIB Ha
ocuosi nomaniainiB (PANI), MIsaxoM OKHCHEHHS 1 MOJIMEpHU3allii OpraHidYHUX CIIOJYK,
Ta  BJOCKOHAJICHHS METOIB OTpUMaHHA HaHOBOJIOKOH PANI, y Tomy umcm B
KOMITO3HUIIISIX 3 IHIIUMH TUTIAMHU KapOOHBMICHUX HAHOCTPYKTYD, 3 METOIO0 30UTbIIECHHS
IUIONII TOBEPXHI Ta MIABUIICHHS EJNEKTPONPOBIMHOCTI TaKWX MarepiajiB s
BukopuctanHsa y CK. JlocnipkeHo MIKpOCYNEPKOHIEHCATOPH ISl Ta30BUX CEHCOpPIB Ha
OCHOB1 KOMIIO3UTY BYIJIELEBMX HAHOTPYOOK 1 TOJIAHUIIHIB Yy KOMOIHamii 3
NOJIMIPONaMH, $KI Oa3yBaJiMCsl Ha THYYKIM MAKIAAUI 1 MOXYTh (DYHKIIOHYBAaTH Y
MO€JIHAHHI 3 IEPEHOCHUMH €JIEKTPOHHUMHM MPUCTPOsIMU (MOOUTBHI TeneoHu, HOYTOYKH,
crieniajbHe TOpPTATUBHE OOJIaJHAHHS MEIUYHOrO0 MPU3HAYEHHS Ta 1H.), [0 MOXe
PO3UIMPIOBATH iX (PYHKIIOHATBHI MOKIUBOCTI.

Y dgerBeproMy  po3aull  poOOTHM  HABEAEHO  pe3yJbTaTH  PO3POOOK
CYNEpPKOHJEHCATOPIB Ta CEHEPreTMYHUX MPHUCTpoiB Ha ocHoBi MXene-wiB — 2D
rpadgeHonoaioHNMX KapOiaiB (Ta/abo HITPUIIB) MEPEXITHUX METaJIB 3arajJibHOTO CKJIaTy
Mhn+1Xn. Bukopucranns 3anpononoBanoi nuceprantom MEPD TexHooT1i BUTOTOBIIEHHS
enektponiB miusi CK Ha ocHOBi 2D HaHO(pOpM MiABUIIMIO EJIEKTPUYHY MPOBITHICTH
eNIEKTPOJIIB 1 TOKPAUIWJIO JOCTYHHICTh EJEKTPONITY [0 €JIeKTPOXIMIYHO-aKTUBHOTO
matepiay. Otpumani T1UTiBKM MXene-HIB JIEMOHCTPYBAIM BHCOKY CTIHKICTh 10
MeXaHIYHUX AedopMalliii, 10 J03BOJWIO CTBOPUTU HA iX OCHOBI THYYKI TBEPAOTIIbHI
CK, ski 30epiratoTh CBOi BIACTHBOCTI IPH MEXAHIYHMX BUTMHAX, IO MOYKE MPAKTUYHO
OyTM BHUKOPHUCTAHO B TMOPTAaTUBHIN eJEKTpOHiUl. Bpjane mnoenHaHHS THYUYKUX
CYNEpPKOHJIEHCATOPIB Ta COHSYHUX EJIEMEHTIB JO3BOJIUJIO PO3pOOUTH e(PEeKTUBHI Ta
ctabuibHi mpuctpoi kuBieHHS (20000 wMKIIB 3apsaka-po3psaKa) aBTOHOMHHX
CIIEKTPOHHUX CHCTEM.

VY m’aromy po3auli HaBEJAEHO PE3yJIbTaTh PO3POOOK OKCHUIHUX HAHOCTPYKTYp Ta
kommno3uTiB juis riopugaux CK. Po3po6ieHo HoBi HaHOKOMMIO3uTH THIy CoO/C0304 3
BUCOKMMH IUIOIICI0O TIOBEPXHI 1 TMOPHUCTICTIO Ta BCTAHOBIEHO OCOOMMBOCTI iX
dbopMyBaHHS B 3aJCKHOCTI B YMOB ojepKaHHS. JIIsi OTpHMMaHUX KOMIIO3UTIB
XapaKTepHa BUCOKA IIUTOMA €MHICTh (Ha piBHi 451 @ Tp, mimsrocTs crpymy 1 A-rpl) y
MOETHAHHI 3 BUCOKOIO CTAOUTBHICTIO TMPOIECIB 3apsAaKa-po3psaKa, a iX Mpare3aTHICTh
migTBeppkeHa 3i0panumu  MoaenbHumu nipuctposmu  ACK. IloemnanHs mpocToTu
oJiepaHHg Ta BiHOCHO HeBUCOKOI Baptocti C0O/C030s HaHOKOMITO3UTY, BKa3ye Ha
NEPCHEKTUBH NMPAKTUYHOIO BUKOPUCTaHHA 1boro Marepiany B ACK.

VY moctomMy po3/iiai OMUCAHO OCOOIMBOCTI OTPUMAHHS Ta Pe3yJIbTaTH JOCHIIKEHb
HAaHOCTPYKTYp Ha OCHOBI (ocdiaiB KOOANBTYy Ta HIKEIIO IS €ICKTPOKATATITUIHOTO
posknaaxy Boau. [ onepkaHHS HAHOCTPYKTYpOBaHUX (oCdiiB HIKETI0-KOOAIBTY
3aCTOCOBAHO TIAPOTEPMAIbHUX CHUHTE3. BUKIIaIeHO OCHOBHI Pe3yJbTaTH AOCTIIKEHb
BJIOCKOHAJICHHS (DOTOKATAII3aTOPIB PO3KIAaTy BOAU HAa OCHOBI 3D reTrepocTpykTyp s



komnosunii BiVOs/Fe (NiixFex i1 CoixFex)-LDH (LDH — mapyBari noasiiiHi
riapokcuan), siki chopMOBaHO 3a NpUHIUNAMH 1HTepdeic-imkenepii. JocmimkeHo
HAHOCTPYKTYPOBaHI KaTali3aTOpH JJIg HEUTpasizallii HITPO3HUX rasiB, caxi Ta OKCHUIY
kapOony (II). HocnipkeHHsT KaTamiTUYHOI aKTMBHOCTI ME30MOPHUCTHX KaTalli3aTopiB 31
ctpykryporo mmiHenai CexC01xCr204 mns ognouacHoro BunaneHHss NOx raziB ta TH
MPOBOJMIIM B YMOBAX BUKHIY MTPOYKTIB TOPIHHS IU3EIBHOTO MaUBA.

CboMuii  poO3[i1 MICTUTh  pPE3YyJbTAaTH  EKCIEPUMEHTAIbHUX JIOCHIKEHb Ta
TEOPETUYHUX PO3PaXyHKIB HAHOMATEpialliB 13 ONTUYHHUMHM, JIIOMIHECHICHTHUMHU Ta
HaIBIPOBITHUKOBUMH  BJIACTHUBOCTSIMH, SIKI MAalOTh MEPCHEKTUBH  MOJAIBIIOTO
BUKOPUCTAHHS B CEHEProNepeTBOPIOBATLHUX UM EHEpro30epiralouymx TEXHOJIOTISX.
30KkpeMa, HaBEIECHO JaHI CTOCOBHO BIUIMBY HAHOCTPYKTYPYBAaHHS Ha JIFOMIHECIIEHTHI
BiacTUBOCTI KpucTtamigHoro NaY(MoOQs)2, IeroBaHoro HOHAMH JIAHTAHOIIB, 3aJIS)KHOCTI
eHeprii OCHOBHOTO CTaHy €KCHUTOHIB BiJl PO3MIPHOCTI cepruuHUX HAaHOYACTHHOK Y203,
pe3yabTaTU JOCHII)KEHb, CIPSMOBAHUX HAa BIOCKOHAJICHHS TE€TEPOTCHHUX MaTepiaiiB
JUISL COHS'YHOI E€HEPreTUKH Ta BHUCOKOE()EKTUBHUX TOPUIHUX COHSYHHUX €JIEMEHTIB Ha
OCHOB1 HAHOCTPYKTYP XaJIbKOT€HIJIIB KaJMIIO.

VY posain «BUCHOBKM» AMCEPTaHTOM 3a3HA4Y€HO, 10 poOOTa MpeACTaBlieHA B
paMKax HOBOTO HampsiMKy (GI3MKA Ta XiMii MOBEpPXHI 1 MPUCBAYEHOTO  po3poOiii
HAHOCTPYKTYPOBaHUX MaTepiaidiB 3 YHIKUIBHUMHU €JICKTPOXIMIYHUMH 1 ONTHYHHUMH
BJIACTUBOCTSIMHU, IO € NMPUIATHUMU JUIsl BAKOPUCTAHHS Y BITHOBJIIOBAHIN €HEPreTUlll Ta
BHKJIQJICHO 11 OCHOBHY CYTh y 10 BUCHOBKaX.

TakuMm YMHOM, HaBEACHI JaHHI CBIiIYaTh IPO 3HAYHUN OOCSIT BHKOHAHUX HOBHX
KOMIUIEKCHUX €KCIEPUMEHTaIbHUX JOCTIKEHb 1 pO3paxyHKIB Ha aKTyaJlbHy HAyKOBY 1
NpUKIaTHy TeMaTHKy. HoBu3HY poOOTH CKIIafaloTh, 30KpeMa, Taki OCHOBHI Pe3yJIbTaTH:
3aMpOoNOHOBAHO TEOPETUYHY MOJIETb, SIKa OMUCY€E HENIHINHY 3aJIeKHICTh MK TOBIIUHOIO
ByraerneBoro Imapy enekrponxy CK Ta #oro BHyTpimIHIM OMOpPOM, IO JJO3BOJISIE
nporHo3yBatu mapamerpu CK BHCOKOi MNMTOMOI TMOTYXXHOCTI BIJI OCOOJMBOCTEH
BUTOTOBJICHHS €JIEKTPOY;

MIOKa3aHO TIEPCIIEKTUBY BUKOPUCTAHHS ME30MOPUCTUX TOTIaHUTIHIB Ta KOMITO3UTIB Ha iX
OCHOBI [UIsl CTBOPEHHS HAHOCTPYKTYPOBAaHUX EJIEKTPOJHUX MaTepialiB i3 BHUCOKOIO
MUTOMOIO €EMHICTIO, SIKi MOXKYTh CIYTYBaTH OCHOBOIO JiIsl THYukux MikpoCK Ta razoBux
CEHCOPIB;

MOKa3aHO, MI0 TIOE€JHAHHS PI3HUX THITIB BYIJVICIEBUX HAHOCTPYKTYp Y TiOpuHI
KOMITO3UTH JI03BOJISIE OJIEPKYBaTH €(EKTH CHUHEpTrii MK ByrieueBumMu Gopmamu Ta
HaJIaBaTH CICKTPOJHUM MaTepiajilaM JI0JaTKOBI MMPAKTUYHO BaXKJIMBI BIACTUBOCTI, TaKl K
BHCOKa feopmariiiina CTIHKICTh pu 30€peKEHHI eIEKTPOXIMIYHOI EMHOCTI;

BUSIBJICHO, 1[0 OJHOBUMIpPHE HAHOCTPYKTYPYBaHHS € CHPUSATIUBUAM (HAKTOPOM, IO
3abe3nedye MiABUINCHY KaTAIITHIHY €(PEKTUBHICTh MaTepiamiB y (HOTOCICKTPOXIMITHIX
npolecax Ha Mik(a3Hiil NIOBEpXHI;

3aMpOINOHOBAHO HOBY CTPATEril0 CTBOPEHHS (POTOAHOIB 13 MiJIBUIICHOI €(PEKTUBHICTIO
doTopo3kiagy BOAM, dAKa mependavyae (HopMyBaHHS MOCHIJOBHUX TPUBHUMIPHUX
rerepocTpykryp Ha ocHoBli BiVOs Ta enekrpokaramizaTopiB Ha OCHOBI 3MIIIaHUX
OKCHIIB/T1IpOKCHIiB 0-MeTaiB;

MIPOAHATI30BaHO BIUIUB PO3MIPHOCTI YAaCTUHOK OKCHJIB PI3HOBAJICHTHUX METAJIIB Ha
KaTalITUYHY AaKTUBHICTh Yy PEAKIIAX 3HEIIKOKEHHS IIKIIJIMBUX Ta3iB-3a0pyIHUKIB



(okcuam HITpOTEeHy, OKcHa Byriemio). [lokazaHo, MO BUKOPUCTaHHS KOMOIHAITIH
HaHO(OPM OKCH[IB CYTTEBO MIABUIILYE KAaTANITUYHY aKTHBHICTh Ta CIPHsE iX CTIHKOCTI
JI0 IeTpajartii;
MOKA3aHO BIUIMB PO3MIPHUX €(PEKTIB HA ONTUYHI, JTIOMIHECIIEHTHI Ta HAM1BIPOBIAHUKOBI
XapaKTEPUCTHKHU ACIKUX MEPCTICKTUBHUX TSI BiJHOBIIIOBAJIBHOI CHEPIrEeTUKHA MaTepiajliB
Ta BUKOPUCTAHHS HAHOTEXHOJIOTIH.
VY mporieci 03HaOMIIEHHS 3 MaTepiajJaMu pOOOTH BUHUKIIU TIEBHI 3ayBaKEHHS.
VY Ttekcrax nucepraiiii Ta aBTopedepaTy HasBHI JPYKApChKi Ta IpaMaTH4HI ITOMHMJIKH,
HEBJIAJI0 MEPEKIIa/ieH]l Ha YKPaiHCbKYy MOBY PEUEHHsI, TEPMIHU TOIIO (HAmpuKiIaid, cT. 18
y MepeITiKy yMOBHHX CKOPOYCHb, CT. 47, cT. 52 aucepTariii, cT. 3 aBTopedepary).
Y nucepramii Ta aBTOpedepari 4acTO BXKMBAIOTHCSA HAMKUCH SK YKPAiHCHKOIO, TaK 1
aHTINIChKO0 MoBaMu (Hampukias, Tabmums 3.2, cr. 70; mignucu Ha ocsx rpadikiB puc.
3.7,3.8 Tain.).
[Ipu hopmysroBaHHI HOBU3HU PE3YJIBTATIB KPIM MEPETIKY BUKOHAHUX JOCTIIKEHb BapTO
OyJ10 O KOHKpETHIIIE BHUCBITIUTU (I3UYHY CYyTh MOJeieil, mpoueciB, sBuil. HoBI
pe3yJbTaTh poOOTH 3HAYHO MOBHIIIE BiJOOpa)KeH1 B 3arajlbHUX BUCHOBKAX JUCEPTAIlii.
B poGori HaBenmeHo maHl IIOAO 3HAYHOI KUIBKOCTI MaTepiaiiB, KOMIIO3UTIB,
HAHOCTPYKTYpP PI3HOI XIMIYHOI Ta (i3UYHOI NPUPOIM, TPHIAAIB Ta HPUCTPOIB, WO
MOXXYTh OYTH TEPCHEKTUBHUX JUIsi BUKOPUCTAHHS Y BIJHOBIIOBAJIBbHIN €HEPreTHlll, a
TaKOX TEXHOJIOT1H iX oTpuManHs. OJHaK, BIACYTHI JlaHl TIPO MAaTEeHTYBAHHS pE3yJIbTaTiB
JUcepTallii, 1Mo MOIJI0O OM YiTKIIIe OKPECIUTH HOBHU3HY, NMPAKTHYHY 3HAYUMICTH Ta
0CcOOHMCTHUI BHECOK 3/100yBava.
Ha wmiif mormsi, y poOoTi Oysio O JOIIIBHO 1 MIKAaBO JCTAIBHINIEC BUBYUTH, HATTPUKIA,
METOJIOM JOCTIKeHHS MudepeHiiaaTbHoi €MHOCTI BiJl BEIMYMHHA TMOCTIHHOI HANMpyTH,
BIACTUBOCTI mojBiHOTO enektpuyHoro mapy CK. Taki mochmipkeHHS Yy BHITaIKY
HaMIBIPOBITHUKOBUX CTPYKTYp, SIK BIiOMO, JalOTh YSABJICHHS TIPO THIT IIapy,
HANPY>KEHICTh €IEKTPUYHOTO TOJIA Y HhOMY, IIUPUHY 00JIaCTi TPOCTOPOBOTO 3apsy.
B po6oTi cTBOpeHO Ta AOCHIIKEHO 3HAUHY KUIbKICTh €KCliepuMeHTaibHux 3paskiB CK,
SKi 3asABJSIOTBCS TEPCICKTUBHUMH JUISl 3aCTOCYBaHHS B Taly3i BiJIHOBIIOBAJIBHOI
eHepreTuku. byno O 1ikaBo 1 KOPUCHO HABECTHU 3BEACHI AaH1 JJisi MOPIBHSAHHS MapaMeTpiB
Ta 3aJIGKHOCTI HAmpyrd Bix crymneHs 3apsypkeHocTi CK, MOXJIMBOCTI BUTOPSIHHS
BHYTpIIIHIX KOHTAKTIB TNpu KopoTkoMy 3amukanHi CK, mBuakocTti Bijgmadi 3apsiy,
I[IHOBUX XapaKTEPUCTUKH TOMIO.
B neskux Bumaakax, Hampukiaag, Ha cT. 226-240, ski mnpucBsdeHi 0e3yMOBHO
aKTyaJbHUM TeTepoMarepiajiaM Ha OCHOBI HAHOCTPYKTYP XaJIbKOTEHIJIB KaJMIKO s
COHSTYHUX €JIEMEHTIB, JOCIII)KEHHS 3acTocyBaHHs KBaHToBUX Touyok CdTe/CdS 3a
NPUHLIUNOM MOOYAOBHU SAPO-000JIOHKA, 3A1MCHEHO, HA MIi morisa, 0e3 monepeaHboro
YITKOro (Pi3M4HOro OOTpyHTYBaHHA. SIK HACHIJIOK UHOr0, MUTAHHS iX MEPCIEKTUB B
JTUCepTalliiHiil poOOTI HA CHOTOJHI 3aJTUIIAETHCA BIIKPUTUM 1 MOTpeOye MOAATBIIOTO
aHaJI13y Ta BUBYCHHSI.

3a3HaunMo, 10 3p00JIeH] 3ayBaKCHHS BIIHOCATHCS JO HEAOJIKIB, Kl 1CTOTHO HE
BIUTMBAIOTh Ha 3arajibHy MO3UTUBHY OIIIHKY pOOOTH, YaCTMHA 3 HUX € TEXHIYHUMH 1
JTUCKYCIMHUMHM, €Ki MaroTh XapakTep MoOa)kaHb, B LIUJIOMY BOHHM HE 3MEHIIYIOThH
HAyKOBY 1 MPAKTUYHY 3HAYUMICTh JUCEPTAIlii.



Cryninb OOIpYHTOBAHOCTI HAyKOBHX TIOJIOXKEHb, BHUCHOBKIB 1 pEKOMEHJALlH,
chopMynTbOBaHUX Yy JHWcepTallii, iX JOCTOBIPHICTL 3a0€3MEYyEThCS 3aCTOCYBaHHAM
IIUPOKOr0 KOMIUIEKCY CYYaCHHX METOMIB EKCIIEPUMEHTAJbHUX JOCHIIKEHb Ta
pO3paxyHKiB, MOPIBHAHHAM Ta CIIBCTaBJIEHHSAM OTPUMAHUX Ta JITEPAaTypHUX JAaHUX,
anpo6alli€lo pe3yJbTaTiB JUCEpPTaLlii.

Y uinoMmy, AucepTallisi € 3aBEpPIICHHWM HAYKOBUM JAOCIHIIKEHHAM. OCHOBHI
pe3yabTaTi AMUCEpTaLlii JOCUTH MOBHO OMyONiKOBAaHO B HAyKOBHUX (DaXOBUX BHUJIAHHSX.
3MicT aucepTanil iJeHTUYHUH 3MICTy aBTOpedepaTy # OCHOBHMX IOJIOKEHb AUCEPTALi.
Tekcr pucepTauii i aBTopedepary HamucaHi, 3 MOBHOI TOYKH 30py, 3p0O3yMiso, iX 3MiCT
3HAXOJUTHCA Y BIATIOBIIHOCTI.

AHanizyrouu MaTepiaiy JucepTalii Ta aBTopedepary, 3BaXKalouu Ha 3HAYHUN o0csr
BMKOHAHMX JIOCIHI/DKEHb, AaKTyalbHICTh 1 B@XIMBICTH TEMHM JUCEpTalii, HOBHU3HY
HAyKOBUX pe3yJbTaTiB, iX MpakTHYHE 3HA4YEHHA, OCOOMCTHI BHECOK 3100yBaua,
KUJIBKICTB Ta SIKICTH MyOuikauii, o6rpyHTOBaHICTh pe3ybTaTiB i BUCHOBKIB, anpoballiio
po6oTH, BBaXkaro, 110 JAuUcCepTaLis «DopMyBaHHA BYTJIELIEBUX Ta OKCHIAHHX
HAHOCTPYKTYp JUIsl BiIHOBIIIOBAJIbHOI €HEPreTUKHU: MOJEIIOBAHHSA Ta EKCIIEPUMEHTAJIbHI
JOCTI/DKEHHS» TOBHICTIO BiAnoBigae Bumoram m.a. 11, 12 ta 13 10 JOKTOpCHKUX
mucepraniit, mnependadeHuM «IlopAoxkoM TpPUCYIKEHHs HAYKOBUX CTYNEHIB i
MPUCBOEHHS 3BaHHS CTApLIOr0 HAYKOBOTO CIIBPOOITHHUKAY, 3aTBEPAXKEHOT0 MOCTaHOBOIO
KaGinery MinictpiB Ykpainu Big 24 nunHs 2013 p. Ne 567, a ii aBrop, Xans Bei,
3aclIyroBy€ MPUCYKEHHsS HOMY HAyKOBOTO CTYIEHs JOKTopa (i3MKo-MareMaTHuHHX
Hayk 3a crieianbHicTio 01.04.18 — di3uka 1 XiMis IOBEPXHI.
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