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o¢iuiiiHoro onoHeHTa Ha aucepranio Xans Bes
«@opMyBaHHS BYIJlelleBUX Ta OKCHAHUX HAHOCTPYKTYP AJisl BiIHOBJIIOBAHOI €eHEePreTHKHU:
MO/IeJIIOBAHHS Ta eKCIIePUMEHTAJIbHE J0CTiIKeHH S,
MOJAHY HA 3100yTTS HAYKOBOI'0 CTyIIeHs JOKTOpPa Qi3UKO-MaTEeMATHYHUX HAYK 3i
cneniaabHocti 01.04.18 — ¢izuka i xXimis moBepxHi

AKTYyaJIbHICTh T€MH M CePTaIii

[Ipobnema enepreTnyHOi Oe3nekd 3 KOXXKHAM POKOM CTa€ BCE TOCTPIIIOID SK Ha
HalllOHAJLHOMY, TaK 1 Ha ria00agbHOMY piBHAX. 30UIbIICHHS 3a0pyIHEHHS HABKOJIUIIHHOTO
CepeloBHINa, MOPYLIEHHS TEIUIOBOro OanaHcy aTtMocdepu, BUCHAXKEHHS 3araciB BHUKOMHOIO
najMBa — BCE II€ IOCTYNOBO MPHUBOAMTH JO TIIOOANbHHUX 3MiH Kiimary. [ledinurt eneprii,
OOMEKEHICTh TaTMBHUX pPECypCiB, a TaKOXX HECTaOlIbHA CHTYyallisi Ha CBITOBOMY pPHHKY
EHEPropecypciB 31 3pOCTAIOUOI0 TOCTPOTOK BKA3ylOTh HAa HEMHUHYYICTh IiJBUIICHHS
€HEeproeeKTUBHOCTI CBITOBOI €KOHOMIKH, IO MPOSBISETHCS, B MEPITY YEPry, y BHUIIIAAI HU3KH
1HILIaTUB 100 €Hepro30epexeHHs 1 30UIbIIEHHS YacTKW BiAHOBIIOBAHUX JDKEpEN Y
r106ankHOMY BUPOOHHUITBI eHeprii. SIk pe3ynbTar, mpoOsieMu, 10 CTOCYIOThCS MEepPETBOPEHHS,
30epiraHHss Ta TPaAHCIOPTYBaHHS ENEKTPUYHOI eHeprii BUXOASATh Ha TepefHidl IiaH
BHUCOKOTEXHOJIOTIYHMX Taly3edl Hayku, 30kpeMa, (i3uku, Ximii, matepiano3HaBctBa. Cepen
pI3HMX [OUIAXIB BHPIMIEHHS BKa3aHUX MPOOJEM OCOOIMBO BAKIMBHUM € BHKOPHUCTAHHS
HAHOCTPYKTYPYBaHHS SIK OJHOTO 13 €(PEKTUBHUX IHCTPYMCHTIB IiJBUIICHHS EKCILTyaTaI[liHUX
XapaKTEPUCTHK MaTepiatiB i QyHKIIOHAIBHUX EIEMEHTIB IS €HEProNnepeTBOPIOIOYNX PUCTPOIB.

Takum uywmHOM, paucepramniitHa poOota Xans Bes, ska chpsMoBaHa Ha po3poOKy Ta
MO/JICJIIOBAHHSL IOBEJIHKM HAHOCTPYKTYPOBAaHUX BYTJICLIEBUX, OKCHUIHMX 1 KOMIIO3UTHHUX
MmartepiaiiB /Ui iX MPaKTUYHOTO BHKOPHCTAHHS Yy €HEepro3depiraroumx, €HeproreHepyrouux 4u
€HEepronepeTBOPIOIYMX MPUCTPOSIX, a TAKOXK JUIl CTBOPEHHS CY4aCHUX €KOJIOTIYHO Oe3MeyHHX
TEXHOJIOT1H /17151 eHePreTUYHOI ChepH, € BAXKIMBOIO 1 aKTYaIbHOIO.

[Ipo akTyaslbHICTh BMKOHAHUX JOCHIDKEHb CBIAYUTH TAaKOXX 3HAUHUN MEPEiK HayKOBHUX
TPaHTIB, Y paMKax SIKUX MPOBOJUIIUCH AOCIIIKEHHs, 30kpema: noHax 10 rpanrtis HamionansHoro
douay dyHaamMeHTaNbHUX [MocCHiKeHb Kwutaro, aexinpka rpadTiB HarioHanbHOT KUTaWChKOL
POrpaMu BUCOKOTEXHOJIOTIYHHUX JAOCIIIKEHb Ta PO3POOOK, Ta HU3KA 1HIIMX.

3arajbHa XapaKTepUCTHKA Po0OTH

3a cBoiM 3MmicToM aucepTauiiiHa poOora XaHs Bes € KommiiekcoM eKCIepUMEHTaIbHHUX
JIOCIIJIKEHb, SIKI CYIPOBOUKYIOTHCSI TECOPETUYHUMHU PO3pPaxXyHKaMHU.

Y nepwomy pos30dini, MO € IITEPaTypHUM OTJSAOM, 3AIHCHEHO TIUOOKHHA Ta KPUTHUYHUI
aHaJli3 HasBHUX Pe3yJbTaTIB 3a TEMOIO qucepraniitHoi podoru. Ha ocHOBI Takoro aHamizy i Oynu
c(hopMyITbOBaHI HAMPSIMH TOIAIBIINX JOCIIKEHb.

VY opyeomy po3oini onmMcaHO METOIW, METOAMKUA Ta TpHiIagoBa 0as3a JJisi BUTOTOBIICHHS 1
JOCTIPKEHHS 3pa3KiB. 3HayHa yBara NpUAUIIETHCS ONMUCY (PI3UKO-XIMIYHUX, €IEKTPOXIMIUHUX,
AQHAJITUYHUX Ta PO3PAXYHKOBUX METOJIIB JAOCIIPKEHb, 10 BUKOPUCTOBYBAIUCS B POOOTI.

Tpemiii po30in MPUCBIUYEHO BYTJICIIEBUM MaTepiajaM, 1110 BUKOPUCTOBYIOTHCS JJIsi CTBOPEHHS
CYNEpKOHAEHCATOpiB Ta ceHcopiB. [lpu 1bOMy pO3IIIAgarOTbes SK METOAM 1 MiAXOAU JI0
MOKpAIIEHHS XapaKTePUCTUK CYNEPKOHJEHCATOPIB HA OCHOBI BiIOMHX KapOOHBMICHHUX
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OPOMHCIOBUX  MaTepialiB, TaKk 1 IUJISIXM CTBOPEHHS HOBHX HaHOMaTepiamiB  JUis
eHepro30epiralouyux TEXHOJIOTIH Ta CEHCOPIB.

Y uemeepmomy  po30ini  pO3TAAHYTO  TpoOJEeMH, TIOB’S3aHI 31  CTBOPCHHSIM
CYIEPKOH/ICHCATOPIB Ta EHEPreTUYHHUX MPHUCTPOiB Ha ocHOBI MXene-iB. 3a3HayeHO, 110 BHCOKA
€JICKTPOIpPOBiIHICTE MXene-iB y MO€IHAaHHI 3 TiAPO(GUIBHIMH MOBEPXHEBUMHU T'PYIIaMHU MOXKE
3a0€3MeYnTH BUCOKY €MHICTh Ta CTAaOUIBHICTh IUKIY A cynepkoHaeHncatopiB. Kpim Toro,
MIBUJKA 1HTEPKAALIA-ACIHTEPKAIALISA 10HIB MK mapamMu MXene-iB Moke OyTH BUTITHO
BUKOPUCTaHA I TIOKpAIEHHS TMHUTOMOI TYCTHHH €Heprii Ta NHUTOMOi MOTYXXHOCTI Y
cymepKoHaeHcaTopax. Bcei i gakTopu € Haa3BUYAHO NMpUBAOIUBUMU Ui po3risny MXene-iB
AK CKJIaJOBOTO KOMIIOHEHTY €JIEKTPO/IiB Ui CYIIEPKOHICHCATOPIB.

Y n’amomy po30ini pO3TIASTHYTO OKCHJIHI HAaHOCTPYKTYPH Ta KOMIIO3UTU JUISI T1OpHUIIHUX
CYINEpPKOH/ICHCATOPIB. 3alpOIIOHOBAHO [[Ba 1HHOBALIMHUX MIIXOIM Ui MOKpPAUICHHS TEXHIYHUX
xapaktepuctuk: (1) Oe3mocepesiHe OTPUMAHHS HAHOCTPYKTYpP OKCHIIB O-MeTaliB Ha MOBEPXHi
KOJIGKTOpa CcTpyMy Ta (2) CTBOpPEHHS KOMIIO3HWTIB HAHOPO3MIPHUX YACTHHOK OKCHUIIB 3
BHCOKOIPOBIIHUMH Matepianamu. [loka3zaHo BHCOKY pe3yIbTaTUBHICTh 000X MiIXOIiB.

[Tpobnemu, moB’s3aHi 3 po3pOOKOI0 HAHOCTPYKTYPOBAHHMX KaTalli3aTOpiB AJISi €HEPreTHKH,
aBTOp JIOCIIDKYE B wiocmomy po3oini. Cepel 1HIIOTO, BAXKIMBUM € T, IO JIOCIIHKCHO
0COOJIMBOCTI BUPOIIYBaHHS HAHOCTPYKTYPOBAHUX KapOOHAT-TiAPOKCHIIIB KOOATIBTY Ta HIKEIIO Ha
CTPYMOIIPOBITHUX MIUIOKKaX ISl CHHTE3Y BUCOKOE(PEKTUBHUX €JIEKTPOKATAI3aTOPiB PO3KIALY
BOJIM, a TaKOX PO3pOOJIEHO HOBY CTPATEril0 CTBOPEHHS (POTOAHOMAIB 3 BUCOKOI €(PEKTHUBHICTIO
PO3KJIaay BOJIU.

Y cbomomy po30ini POTISIHYTO €KCIEPUMEHTANbHI Pe3ylIbTaTh Ta TEOPETUYHI PO3PAXyHKH
JUIE HU3KM HaHOMAaTepialiB 3 TPAKTUYHO KOPHCHUMH JIFOMIHECIICHTHHUMH, ONTHYHUMH Ta
HaIBIPOBITHUKOBUMH BJIACTUBOCTSIMH, AK1 MOXYTh BUKOPHUCTOBYBATHCh TSt
eHepro3oepirarouux TEXHOJOTIH 4M mpu eHepromeperBopeHHi. Cepen 1HIIOro, 3alIpONOHOBAHO
HOBI IIJIIXU BJIOCKOHAJIEHHS! BUCOKOE(DEKTUBHUX TOPUAHUX COHSAYHHUX €JIEMEHTIB.

Ha ocHoBi pe3ynbrariB, HaBeACHUX y po3aiax 3 — 7, MOXHa CPOPMYIIOBATH TOJOKECHHS,
SK1 BU3HAYal0Th HAYKOBY HOBU3HY AucepTallii. J{oIiIbHO pOo3MIISHYTH HalBaXKJIMBIII 3 HUX:

HaykoBa HOBH3HA

1. 3anponoHOBaHO HOBY CTpPATEril0 CTBOPEHHS KOMIIO3UTHUX €JEKTPOJHUX MarepiaiiB
HUIIXOM OJIEp’)KaHHS HAHOCTPYKTYPOBAaHUX IIOJIIaHIJIIHIB Ha IOBEPXHI BIJHOBIEHOTO OKCUAY
rpadeHy 4M BYIJelleBUX HaHOTpyOok. Lleif miaxia M03BOJMB MOEAHATH BHMCOKY IPOBIJHICTH
HAHOBYTJIELIEBOTO MaTepiajly Ta 3HauHy NHUTOMY €MHICTh NojiaHuIiHiB. IloeaHaHHS BHCOKOi
MEXaHIYHOT CTIMKOCTI 31 3HAYHOIO €JIEKTPOXIMIYHOIO EMHICTIO OJIep>KaHUX TOpUIHUX €IEKTPOIiB
JO3BOJIMJIO CTBOPUTH Ha 1X OCHOBI THYYKI TBEPAOTUIbHI CYNEPKOHAEHCATOpH, SKi
MPOJEMOHCTPYBAIM IMpale3fdaTHICTh Ta CTaOUIBHICTh MpH pi3HUX Tunax aedopmamii. Taxi
KOMIIOHEHTH B TOAAJBIIOMY MOXYTh OYTH BHKOPHCTaHI B EJIEKTPOHHHUX MPHCTPOSX, IO
3aKpiMyieH] Ha O/s131 UM HIKIpi.

2. 3amporoHoBaHo opuriHambHI KoMIo3uTH Ti3CoTx MXene-iB Ta BiJIHOBJICHOTO OKCHIY
rpadeny, i po3poOJIeHO MAXOAU A0 OJEpPXKAHHS IIMX KOMIIO3UTIB y BHIJISIII TOHKHX ILTIBOK.
[Toka3zaHo, 1110 MO€JHAHHS TaKUX 2D HAHOCTPYKTYp Yy MEBHUX MPOMOPLIAX JO3BOJISIE MOKPAILUTH
HU3KY EJIEKTPOXIMIYHMX XapaKTEePUCTHK IUNBOK JUIS 1X BHKOPHCTAHHS Yy SIKOCTI €JIEKTPOIiB
CYIEpKOHACHCATOPiB. BHsIBIEHO iCHYBaHHS CHHEpPrii y KOMIIO3UTI MK BiTHOBJICHMM OKCHJIOM
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rpadeny ta TisC:Tx, sika, 30kpema, peami3yeTbCsl 3aBISKH HACTYIIHOMY: BiJHOBJIICHUH OKCHJ
rpadgeHy Bigirpae poip TpoBigHOI Mepexi, mo mnoeanye mnpomapku Ti3CoTx, mokparmryrouu
3arajibHy €JEeKTPONPOBITHICTh €IEKTPOJa, a BIACYTHICTh JAOAATKOBUX B’SDKYUYHUX KOMIIOHEHTIB Y
po3po0ieHiid TiOpuaHINA cucTeMi 30UIbIIY€E JOCTYIHICTH 10HIB JO €JIEKTPOXIMIYHO-aKTHBHUX
IEHTPIB Ta 3MEHIIIYE 3araJbHUI OITIp.

3. [lokazaHno, mo I OACPKAHHS EJIEKTPOIIB Ha OCHOBI IMONIAHUIIHIB Y KOMITO3HIISIX 3
BYyIJICLIEM JIJIsl CYMIEPKOHJICHCATOPIB BIAIUM IIiIX0I0M € 3aCTOCYBAaHHS HNPUHIMIIB Ma0I0HHOTO
BUPOILIYBAHHSI HAHOCTPYKTYp. 30KpeMa, BUKOpPUCTaHHA MnO2 HaHOTPYOOK $K IEpBUHHUX
1a0JIOHIB JTO3BOJISIE CHHTE3YBAaTH CTPYKTYpPOBaHI KOMITO3UINI MOJIIAHUTIHIB 3 BYIJIEEM i3
MOKPAIIEHUMH €JEKTPOXIMIYHUMU BJIACTUBOCTSIMH, B MEpIIy Yepry MiJABUILUTH THYYKICTb,
IUIONIY TMOBEPXHI Ta CTIMKICTh €JIEKTPOJHOrO0 HaHOMaTepially y mpoieci 3apsaka-pospsaka. Lle
OKPECIIIOE HOB1 NUISIXM CTBOPEHHS €(QEKTHUBHUX Ta CTIMKUX MarepialiB Uisi Cy4acHHX
CYIIEPKOH/ICHCATOPIB HA OCHOBI IMOJIIaHITIHIB.

4. 3 BUKOPHUCTaHHAM HAAUIBUJIKOI CIEKTPOCKOMIi JETaJIbHO BHBUEHO MEXaHi3M MOIUTY i
MIEPEHECEHHS 3apsay y TiOpWIHHMX COHSYHUX eneMeHtax tuny mnomimep/CdTe mns BomgHHX
po3unHiB. [loka3aHo, mo komOiHyBaHHS HaHOKpucTaniB CdTe 3 meBHOro Kiacy moJjiiMepaMu
JI03BOJISIE CTBOPUTH CHCTEMY 3 HAA3BUYAaHO E€(PEKTHBHOIO TPAHCIIOPTHOIO MEPEXEI0 HOCIIB
3apsiay 1 00yMOBIIOE IEPCIIEKTUBU TaKUX PO3POOOK Y MPUCTPOSX COHSIYHOI EHEPTETUKH.

JlocTOBipHiCTH pe3yJIbTaTiB Ta CTYNiHb O0IPYHTOBAHOCTI
HAYKOBHX I0J10KeHb

JlocTOBIpHICTD pe3yibTaTiB, OJIEPKAHUX y AUCEPTaLiiHIi poOOTI Ta CTYMiHb OOIPYHTYBAHHS
HAayKOBHMX IIOJIO)KEHb 3a0e3MeuyeTbes, y Neplly uepry, BHKOPHUCTAHHSM Cy4acHHUX METOMIB
€KCIIEPUMEHTAJIbHUX JIOCIIIKEHb 13 3AIy4€HHSAM BHCOKOTOYHOTO 00JaJIHaHHS, aBTOMaTH30BaHUX
KOMIUIEKCIB Ta KOMII' FOTEpPHUX IpOorpaM IMijJ 4ac BUMIPIOBaHb Ta OOpOOKH pe3ynbTariB. Takox
JIOCTOBIPHICTh OTPUMAHUX PE3YIbTaTIB OOIPYHTOBY€ETHCSA HACTYITHUM:

1. AnexBarHO migiOpaHMMH yMOBaMH BUTOTOBJIEHHS Ta XapakTepu3alii 3paskiB, IO
JOCTIIKYBajaucs B poOOTi.

2. Y3ro/keHHsSIM €KCIIepUMEHTAIbHUX Pe3yNbTaTiB Ta PO3PaXyHKOBUX MOAEJEH 3 CydaCHUMHU
YABJICHHSMH PO MOBEIIHKY 1 BIaCTUBOCTI HAHOCTPYKTYPOBAaHUX CUCTEM.

3. KommiiekcHUM — WiAXOAOM [0  aHami3y  BJIACTHBOCTEH  pO3pOOIEHHMX  aBTOPOM
HAHOCTPYKTYPOBaHUX BYIVIELIEBUX, OKCUJHUX 1 KOMIO3UTHUX Marepiais.

4. JlocTaTHIM piBHEM anpodallii Ta BACOKMM CTaTyCcOM HayKOBHUX BHUJIaHb, Y SIKUX BHUCBITJIEHO
pe3yabTaTi pooOTH.

IIpakTryHe 3Ha4YeHHSI pe3yJabTaTiB po00TH i peKoMeHAaNLil 1110/10 IX BHKOPUCTAHHS

Pesynbratu, oTpuMaHi B aucepraliiiHiii poOOTi, MOXKYTbh OyTH BUKOPHCTaHI y IMOJAJIBLIMX
(byHIaMeHTaTBbHUX 1 TPUKIATHUX JOCIIPKEHHSIX Ta po3poOKax (PyHKIIOHATBbHUX €JIEMEHTIB IS
CHCTEM IIE€pEeTBOPEHHs, 30epiraHHs Ta TPaAHCIOPTYBAaHHS eJeKTpU4HOi eHeprii. Po3pobieni
OpUTIHAJIbHI MIAXOAU Ta CTpaTerii JUisi OTPUMaHHS HAaHOCTPYKTYp KapOOHBMICHHUX KOMIIO3MTIB,
OKCHJIB Ta iX KOMOIHAIIi MOXYTh OyTH YCHIIIHO BUKOPUCTAHI JAJS IiJBUILEHHS TEXHIYHHUX
XapaKTePUCTUK TPOMHUCIOBUX CYMEPKOHJICHCATOPIB 13 BHCOKOIO THMTOMOIO TOTYXHICTIO,
CTBOPEHHSI ~ THYYKHX  MIKPOCYIEPKOH/IEHCATOpIB, Ta30BUX  CEHCOPIB,  E€JEeKTpo-  Ta
¢dorokaramizaTopiB, KaTanizaTopiB XIMIYHHX MEPETBOPEHb, JIOMIHO(DOpPIB, HAMIBIPOBIIHUKIB Ta
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iH. HoBi koMmo3uIiii Ta METOIu OJAepKaHHS HAHO(OPM OKCHIHUX KaTalli3aTOpiB JO3BOJIATH
MIPOBOJIUTH 3HAYHO €(PEKTHBHINTY HEUTpaTi3alil0 TOKCHYHHX IMPOMHCIOBUX Tra3iB, MOPIBHSIHO 3
ICHYIOUMMH aHajoraMu. BukoHaHi B pamMkax AUCEpTaIiiiHOI poOOTH TEOPETHYHI PO3pPaxyHKH i
CTBOpEHI Mojeni € 0a3ucoM sl pO3pOOKH MPAKTHYHUX PEKOMEHAAIN MJIs TEXHOJOTTYHUX
NPOIIECIB BUTOTOBJICHHS EJIEKTPOJHUX MaTepialliB CyNEpKOHIACHCATOPIB, HAHOCTPYKTYPOBAHHMX
MOBEPXOHb  KaTami3aTopiB, e(QEeKTHBHUX TPAHCHIOPTHUX MEpeX  HOCIB  3apsany Y
€HEProMePETBOPIOBAILHUX MPUCTPOSIX.

Opneprkani B poOOTI HAyKOBI 1 MPAKTHYHI Pe3yIbTaTH MOXKYTh OyTH BUKOpUCTaHi B [HCTUTYTI
metanopizuku im. I'.B. KyparomoBa HAH VYxkpainu, HarionanpbHOMY TEXHIYHOMY YHIBEpCHUTETI
«KuiBchkuii momiTexHiuHUM 1HCTUTYT M. Iropst Cikopchkoro», HaiioHalbHOMY TEeXHIYHOMY
yHiBepcUTETI «XapKiBChKHUI MOJMITEXHIYHUHN 1HCTUTYT», [HCTUTYTI XiMii moBepxHi iM. O.O. Uyiika
HAH VYkpainu, HHII «XapkiBcekuii dizuko-TexHiunui iHcTuTyT™» HAH Ykpainu, XapkiBcbkomy
Hauionansnomy yHiBepcureti iM. B.H. Kapasina, [nctutyti marnetusmy HAH VYkpainu Ta MOH
VYkpainu, Ta B IHIIUX 3aKJIa/1aX, Je 3MIHCHIOETHCS TOCIIKCHHS Ta BUKOPUCTAHHS Y TIPHKJIATHUX
po3poOKax PyHKIIIOHATBHUX SIEMEHTIB JUIsl CHCTEM CHEPTONEPETBOPCHHSI.

3ayBaxkeHHs1 10 po6oTH
PoGora, Ha MO0 TYMKY, Ma€ AesKi HEAOTIKH.

1. 'V tperbomy po3aiii aucepraniiiHoi poOOTH 3alIpONOHOBAHO TEOPETUUHY MOJIEINb, SIKA OIUCYE
HEJIIHIAHY 3aJIeKHICTh MK TOBILIMHOIO BYTJIELIEBOTO LIapy €IEKTPOY CYIEepKOHeHcaTopa Ta
HOro BHYTpIIIHIM OHOPOM. ABTOp CTBEpKY€, LIO 3alpollOHOBaHA MOZEIb MOXe OyTH
BUKOPUCTaHa JJs IPOrHO3YyBAaHHS IapaMeTpiB CYNEPKOHJICHCATOPIB BHUCOKOI MUTOMOL
MOTY)KHOCTI Yy 3@JIEKHOCTI BiJl OCOOJIMBOCTEN BUTOTOBJIEHHS eyiekTpony. OjHak, OCHOBHI
MIOJIOKEHHS MOJIENI IPYHTYIOTHCS Ha IEKUTPKOX MPUITYIICHHAX (IeTaTbHUI OMUC TPUITYIIECHB
IUB. Ha cTopiHKax 62 — 64 nuceprauii). Ha Moo nymKy, aBTop MaB HaJaTu KUIbKICHY
XapaKTEPUCTHKY YMOB, 32 SIKMX BUKOPHCTAHHS BKa3aHOI MOJIEINI € KOPEKTHHUM, a 33 SKUX — Hi.

2. 'Y poboTi poO3IJIsIHYTO MpoOJieMH, TOB’si3aHI 31 CTBOPEHHSAM CYNEpPKOHJEHCAaTOpiB Ta
€HEepreTUYHUX MPUCTPOIB HAa OCHOBI pi3HUX THUMIB MXene-iB Ta KOMIIO3UTIB Ha iX OCHOBI.
OpHak, Bimomo, mo s Outbmiocti MXene-iB xapakTepHi HM3bKa XiMiYHA CTIMKICTH 1
HEIOCTAaTHS CTaOUIBLHICTh XapaKTePHCTHK B yaci (auB., Hanpukian, T. Zhao et al. Nanoscale
8, 233 (2016)). ABtopy ciia Oyiao 6 JeTalbHO OOTOBOPHUTH IIi TPOOJIEMHU, OCKIIBKA BOHU €
0COOJIMBO BOXKJIMBUMH ISl PO3POOKH MPAKTHYHHUX 3aCTOCYBaHb.

3. Ha pwuc. 3.14(c) nucepramiiftHoi poOOTH HaBeIeHa 3aJIeKHICTh MUTOMOI EMHOCTI BiJI KITBKOCTI
IIUKJTIB 3apsIKa — pO3psaKa Il CAMETPHYHUX CYITEPKOHICHCATOPIB, IO MICTATH KOMIIO3UTH
Ha ocHOBI moiiaHumiHiB. IloBexinka 3paska SS-2 CyTTE€BO BIpPI3HIETHCS BiJ] MOBEIIHKH
3pa3kiB SS-1 1 SS-3. ABTOpy ciig 0ys0 6 MPOKOMEHTYBATH 3a3HAa4Y€H1 0OCOOIMBOCTI.

4. Ha puc. 7.3(a) aucepTaiiitHoi poOOTH MOKA3aHO 3ATEKHOCTI IHTETPAaTbHUX IHTEHCUBHOCTEH
eMiciiHEX CTeKTpiB Bifl KoHueHTpawii ioHis Eu®" 111 HaHOCTPYKTYpOBAHMX Ta €TANOHHMX
3paskiB NaY1x(M0Oas)2:XEu®". TTonoxkeHHs MaKCMMyMiB Ha KPMBHX HE CIIiBIAJal0Th. ABTOP
MOB’sI3y€ MPUUMHY 3CYBY MAaKCUMYyMIB 3 po3MipHUMH eektamu. Ha Moo nymKy, aBTOpY CIliJt
Oys10 6 BUKOHATH JETaTbHIIINM aHaIi3 IPUPOIM BKa3aHOTO SBUILA.

5. Tekctu pucepramii Ta aBTopedepary MICTATh 3HAYHY KUIBKICTh TIpaMaTHYHHUX Ta
CTHJIICTHYHHMX TTOMIJIOK. TakoX 9acTo 3yCTpi4arOThbCs HEBIANI TEPEKIaai aHTIOMOBHHX



TEpPMiHIB Ha YKpaiHCbKY MOBY (HampuKiaz, 3aMiCTb TEPMIHY «IIHTOMA EMHICTE) BXXHMBAE€ThCS
TEpMiH «cneludiyHa eMHICTbY, 1 T.IL.).

OpHak, HaBe/IeH] 3ayBa)keHHs He BIUIMBAIOTH Ha 3arajibHy NMO3UTUBHY OLIHKY AMCEPTalliHHOI

poboTH.
3arajbHUHA BUCHOBOK

3a marepiaaMi aucepralii ony0sikoBaHO 24 cTaTTi y (paxOBHX HAyKOBMX XXypHasiax Ta 8
Te3 JIONOBiIEH Ha HAYKOBUX KOH(epeHLisX. MaTepiamu npoinuiy anpobaiiro Ha 6 MiXKHAPOJIHUX
HayKOBHX KOH(epeHIisx. ABTopedepar i onmy6ikoBaHi po6OTH HOCTATHBO MOBHO BiAOOPAXKAIOTh
OCHOBHHH 3MICT IHcepTaniiHoi po6oTH.

Juceprauis Xaus Bes € 3aBepiueHor0 HayKoBO-AOCHIIAHOK pOOOTOO, B SKIH OTPMMAaHO HOBI
HayKOBO-OOIPYHTOBaHI pe3yibTaTd Yy paMKaX HOBOro HanpsMy oi3uku 1 Ximii moBepxHi —
HAaHOCTPYKTYpOBaHi Marepiajii 3 YHiKalbHUMM €JIEKTPOXIMIYHUMH i ONITHYHUMM BJIACTUBOCTAMH,
0 NpHUAATHI IJs BUKOPUCTAHHS Yy BiJHOBNIOBaHIH eHepreTHLi. Y CyKymHOCTI OTpHUMaHi
pe3yJibTaTh MOXYTh OYTH BHKODHUCTaHi AJ8 CTBOPEHHS HOBOTO NOKOJiHHA HaHOMaTepiaiiB i
KOMIIO3MTIB JUISl CHCTEM MEPETBOPEHHS, 30epiraHHs Ta TPaHCIOPTYBaHH ENEKTPUYHOT eHeprii.

TakuM YMHOM, 338 aKTyaJbHICTIO TCMATHKH, 3a HOBU3HOIO OTPUMAaHMX pe3yJbTaTiB, iX
00CAroM, JOCTOBIPHICTIO Ta OOTPYHTOBAHICTIO, HAYKOBUM 1 IPAaKTUYHUM 3HA4YE€HHSIM PO3IJISIHYTa
micepraliiHa  pobora «@PopMyBaHHS  BYIJIELIEBHX Ta OKCHIOHMX  HAHOCTPYKTYp IS
Bi/HOB/IIOBAHOI EHEPreTHKH: MOJIEIIOBAaHHS Ta EKCIIEPUMEHTAJbHE JOCIIDKEHHS» LIIKOM
Biznosinae Bumoram JJAK MOH VYkpainu o0 JOKTOPCHKUX TUCepTaliil, 30KpeMa MyHKTam 9,
10, 12 ta 13 «[lopsaxy mpucymIXeHHS HAYKOBHX CTYNEHIB 1 NPUCBOEHHS BUYEHOrO 3BaHHs
CTApIIOro HayKOBOTO CIIBpPOOITHHKa» 3aTBep/ukeHOro mnocraHoBoro Kabineris MinicTpis
VYkpainu Big 24.07.2013 p. Ne 569 i3 3miHamu (oxpiM M. 3), 110 BHeCeHi 10 mocTaHoB Kabminy
Ykpaiuu, 3aTBepIKeHHUMH moctaHoBoto Kabminy Ykpainu Big 12.09.2011 p. Ne 955, a ii aBrop
Xanp Beii 3acnyroBye npucyKeHHs HOMY HayKOBOTO CTYMEHS NOKTOpa (i3MKO-MaTeMaTHYHUX
Hayk 3i cnetianbHocTi 01.04.18 — (iznka i xiMist MOBEPXHI.

OdiuifHUA OMOHEHT,
3aBiJyBay BiIITy (i3UKH ITIBOK
InctutyTy Mmarsetusmy HAH Ykpainu Ta MOH Ykpainu,

1-p. (i3.-MaT. HayK, podecop (%F O.1. ToscTONUTKIH

[Tigmuc O.1. ToBcTONMTKIHA 3aCBIYYIO:
Buenuii cekperap
InctutyTy Maruetuamy HAH Vkpainu T3 MO

1HY
MATHETV3MY
HALICHANBHOT

Kau1. ¢i3.-matT. HayK A.O. XpebToB
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