OT3bLIB

O¢uUHATEHOTO ONTOHEHTA Ha THCCEPTALHIO Mopo3soBoii Anubl CepreeBHsI
«Camoc60opKa psjia KOPOTKOLEIHbIX OJIMFONENTHIOB C o6pa3oBaHHEeM MHKpPO- H
HAHOOBHEKTOB H MX CBOJCTBA 110 JAHHBIM CKAHHPYIOMICH 30HA0BOH
MUKPOCKOIIHED, IPE/ICTABIEHHYIO Ha COMCKaHNE yUCHOH CTENeHH KaHAK1aTa
XAMHAUecKHX Hayk 1o cnenmanbroct 1.3.17 — Xumuueckas Qu3uka, ropeHne
B3pBIB, PH3NKA IKCTPEMANILHEIX COCTOANNH BEIICCTRA

AKTYaJIbHOCTH TeMbl

JucceprannonHas pabota A.C. Mopo3oBoi MOCBAIIEHA
SKCTIEPHMEHTA/ILHOMY ~ MCCHCIOBAHMIO — CaMOCOOPKH  KOPOTKOLCTIHBIX
OJIMTO11eNTHIOB c obpazoBaHueM OpraHu4ecKHx HaHO- u

MHKPOKPUCTA/LIHYECKHX ~ CTPYKTYp.  AKTYyalLHOCTD nanHoi  paboThl
o0ycllOBNEHa,  HOBHU3HOW M BRXKHOCTBIO 00BbeKTOB  HCCIIe/I0BaHHM.
WUccnenopateneil BO BceM MHUpe NPHBICKAIOT KOPOTKOLEMHBIE ONWIONCNTHIBL,
crocobHble K caMochopke H CaMOOpraHH3allMH ¢ 00pasoBaHUEM palTHuHbIX
HAHOCTPYKTYp ¥ HaHoMmarepuaoB. Takue MaTCpHabl OMOCOBMECTHMBI,
001a7al0T OWOJOTHYECKOH AKTMBHOCTHIO, a TaKkKe pAaoOM YHHKAIbHbIX
duzMueckux CBOICTB M MOTyT ObITh WCIONB30BAHbI NpH pPEIIEHHH 3a1av
MeIHUMHBI, OKOJIOTWH, 3HepreTuku. /[lammble HccnenoBanus HMEIOT Kak
dyH/aMeHTaIbHOE 3HAYEHHE, TaK M 3aTPariBaloT PasfiMvHbIC MPHKIAAHBIC
acIeKTsl, CBA3aiHble ¢ OMOCOBMECTHMBIMH TEXHOJIOTHAMM. C 3Toit TOYKH
3peHHs, MCCIeJ0BAaHHSA, TMPOBEAEHHbIE B nucceprauuonHoil pabore A.C.
Mopo30B0ii, ABJISIOTCA BaXKHBIMH H aKTYalbHbIMH.

B pa6ote Mopo3ogoii A.C. nojy4en psjl HOBBLIX HAy4HbIX pe3yJhLTaTOB,
HMCIOILMX TEOPETHHYECKYI0 M MpaKTHYecKylo 3HaunmocTh. K naubonee

BaYKHBIM, HA MOII B3IV, MOKHO OTHECTH Cle/lylollee:

[TonyucHHBIe AaHHBIC PA3BHBAIOT TCOPCTHYECKOE MPCACTABJACHHE O
MeXaHu3Me (OPMMPOBAHMA KPUCTALTHYECKMX CTPYKTYP OJIMIONENTHAOB Ha
MOBEPXHOCTH aMOP(HBIX N/IEHOK TIOA NeHCTBHEM NIApO0dpasHbIX COeIMHEHHUH,
yCTaHOBNEHA KpUTHYECKas pofib BoObl B 3ToM rpouecce. IlpakTHueckas
3HAYHMOCTD [JaﬁOTbl CBfi3aHa C HCCIeoBaHHEM BIHAHHA nmapon BOObBI H
OpraHHYecKMX COeAWHEHMH, a TakKkKe TNMPHPOABI TOANOKEK Ha MophoNOrHio
MOBEPXHOCTH TOHKMX [UIEHOK Ppsfaa KOPOTKOLEMHBIX — OJNIUIONCHTHIOB,
NpPOAEMOHCTPHPOBAHB! [be309ICKTPHIECKHE CBOHCTBA HAHOCTPYKTYpP Ha HX
OCHOBE, NEPCNEeKTHBHbIE [ MCIOIL30BAaHHA B OMOMETHMIMHE, MPELIOKEH



[IOAXOJl HA MCIIONb30BAaHMH aTOMHO-CHIOBOH MHKPOCKONMH [JIA Ka4yeCTBEHHOH
OlIEHKH PACTBOPUMOCTH BEILECTB B PA3IMYHbIX PACTBOPHTEIIAX.

JlocTOBEPHOCTL MOMYHCHHBIX PE3YILTATOB, 4 TAKKE 000CHOBAHHOCTD
HAYYHBLIX MOJI0KEHHIT H CAENAHHLIX BLIBOJOB 00eCNeYHBACTCs IPHMEHEHHEM
KOMITIEKCA ~ COBPEMEHHBIX  (HM3MKO-XHMWHYECKHX  METOL0B  aHallH3a,
COMIACOBAHIIOCTDIO MOJMYYCHHBIX PE3YALTATOB ¢ HU3BECTHLIMHM M3 JIMTEPaTypEI.
PaGota npoluia Xopoulyro arpodauuio B BHE JI0KII4/I0B Ha M1y HapO/IHBIX H
POCCHITCKHX KOH(EPCHLUAX Pa3HOTO YPOBHS, TOBOILHO TIOIHO ONyONHKOBaHa B
pelieH3HpyeMBIX XKypHanax, pekomeniosaiHbix BAK PO.

IMo pesyssTaTam JMccepTaUHOHHON PaboThl OMYOIHKOBAHO 22 NeYaTHBIX
paboThl, M3 HAX 4 CTaThH B PELIEH3HPYCMBIX JKypHaNax, pPCKOMCHAOBAHHBIX BAK
P® 1 MHAEKCHPYEMBIX B PA3/IMYHBIX HAyuHbIX 0a3ax JaHHBIX.

PaboTa XOpowmo CTpPYKTYpHMpPOBaHA, COCTOMT M3 BBEJICHMS, TPEX IJIaB,
3aKNIOUCTHS ¢ OOLIMMM BLIBOAAMH, CIHUCKA HMCMOIL30BaHHBIX WCTOYHHKOB H
cnHcKa onybnmkoBaHHBIX pabotT. Jluccepraius HM30XkeHa Ha 121 crpaHHuie
MALIMHOMIHCHOTO Tekcra, uMeeT 63 pucynka, 4 Tabnuusl # 110

oubmHorpaduueckux HeTounnkoB. Jucceprauus M asTopedepar oopMienst
COITIACHO MpPENbABIAEMBIM K HUM TPeOOBAHHAM W 10CIIE/I0BATENLHO U3JI0KEHBI
SICHBIM  HAyUYHBIM S3LIKOM. Tabnuusl W PHCYHKH aKKypaTHo OGhOpMIeHE,
o6o3HayeHHs (PU3MHCCKHX BENHUHH COOTBETCTBYIOT TpebOBaHHAM I'OCTa.
PaGota 1oApoOHO M TPAaMOTHO  HAaHCaHa, WIMOKENWe — MarepHana

MocneaoBare/bHO H JTOTHYHO.

ABTOpegepar MoMHOCTHIO COOTBETCTBYET COAEPIKAHMIO IMCCEPTALIHH.

Bo egedenuu  ONpefeieHa  axkTyalbHOCTB  TEMBl  JHCCEpPTALHH,
chopMyaHMpOBAHBl LEIH W TOCTABICHL 3a/a4H MCCICAOBAHMA, Hayqnas W
npaKTHYeckas 3Ha4UMOCTh paboTel, AaHa 00wEs CTPYKTYpa AUCCepTaLiH.

B nepeoii 2nase TmpuBeEH TUTEPATYPHbIH 0030p, rac NpeacTaBieHbl
cBelcHMs 00 onuronenTHAax M MX CBOHCTBaX, PpacCMOTPCHBI METOILI
(opMHpOBaHHs HAHOCTPYKTYP Ha MX OCHOBE 3a CHET CamMOOpraHH3aliuH H
caMocOOpKH 1Ol AeiiCTBHEM BHEIIHUX (aKTOPOB, aKTyallbHOCTH HCCJIe/IOBAHHA
OJTUTOMENTHAOB U NCPCICKTHBBI MPHMCHEHHSA [AIIBIX MATCPHAIOB B Pa3IHIHBIX
texHosoruax. JInreparypHblii 0030p AaeT 10CTATO4HO MOMHOE NPE/ICTABICHHUE O
cTermeHu pa3paGOTAHHOCTH TeMbl JHCCEPTALMOHHOM paloTsl B MHpe, H
no3possier yoennTenbHo 060CHOBaTh Lelb npeAcTaBleHHOH AHUCCEPTAllMOHHOH
paGoThl 1 c(hOpMYIHPOBATH HOBH3HY NOJIYHEHHBIX PE3Y/ILTATOB.



e — SKCHCPHMEHTEIJIBHOﬁ 4yacTH, OIHCaHbl OCHOBHEIE

Bo emopoit 21a6
M MOApPOOHO  H3TOXKEHBI

XapaKTePUCTHKH  HCCIIe/LyeMBIX  OJIHTONENTHOR
METONMKH  [OmydeHus  0Opa3nos,  MpOBEACHHA JKCIIePUMEHTATbHBIX
HceneoBanuil 1 cnocobbl 00paboTKH NOMy4eHHBIX 1aHHBIX.

pesynbTarbl  IKCNEPHMEHTANbHBIX

HecnenoBaHuil  caMocBOpKH  ONHMIONENTHAOB € oOpa3oBaHWEM MHKpO- H
HAHOOOBLEKTOB M pasjeneHa Ha 4 HacTH. Pazoen 3.1 nocBawWEH OITMCAHHIO
RIMSHUS  TO/UTOKKH Ha  QopMHMpoBamHAC — HallOCTPYKTYp  Ha OCHOBE
onuronentuaos. PaspaboTaHa METOJHKA MOJNYHCHHI aMOphHBIX [UIEHOK

DIMUAN-TIAUAE W TPHIENTHAA  [THLMI-CIHIHI-TIHIHI - T
rpapute (BOIIL), cmoxne,
u runpodobHom. Bliepsbie

B mpemvelii 21a6e 1PHBE/ICHBL

JUnenTtyaa
BhICOKOOPHEHTHPOBAHHOM MHPOTHTHYECKOM

MOHOKPHCTALIMMECKOM KPeMHHM: THAPO(PHILHOM

MCTOZOM ATOMHO-CHJIOBOH MHKPOCKOTHH TIPOBEACHO H3YHCHHE pE3yLTaTon

CﬂMUCﬁOPKH JIAHHLIX OJIMIONENTHAOB B TOHKHX [UIEHKax, HaHCCEHHAKIX Ha

pasmHuiLic TOANOKKH. B pasdere 3.2 wuccnegoBaHO BIHAHHE T1ApoOB
OpraHHYecKHX COeiHMHEeHHH Ha camMocOOpKY ONMIONCNTHIOB H3 aMOp(HOIo
COCTOSHMSI B TOHKOH [MUIEHKS. YCTAHOBIEHO BIMSHHE HACHIIIEHHBIX TAPOB
pa3TMuHbIX pacTeopuTesell H THOa MOJIOKKH Ha MOP(ONOTHIO NOBEPXHOCTH
DIeHOK  ONMromenTHIoB. IlpemioxkeHo  oOpscieHHe  BIMAHHA - TIApOR
OpraHHdecKNX pacTBOpHTENCH Ha  KpHCTATH3ALMIO aMmopdnoi  TIIIEHKH
JMMENnTHAA NIHLIKI-IIAIHH Ha OCHOBE llapaMeTpa Xaucena, XapakTepHsylolinue
cBoiicTBa pactsoputens. Pazden 3.3 MOCBALICH pe3ylikTaram HCCNcA0BaHHs
BIMSTHHS APOB BOJIBI HA CAMOCOOPKY {HMENTHAA MHIHI-FIHLHH B IPHCY TCTBIH
Mapos psjia OpraHHYeCKHX pacrsopurenei. [Tpennoxen BO3MOKHBIH MEXaHU3M
BMSHUA BOAbI HA caMocOOpKy TUIEHKH JAMMNENTHAa [IHLUHI-CIHLMH,
HACBIL[EeHHOW napaMH OpraHH4YeCKHX coesmHenuid. [lpesnoxeH 1oAXOX JUis
npumenciust ACM i KOTHYECTBEITHOTO  ONPEACTCHH pPacTBOPHMOCTH
JIMMENTHIA TIMLA-TIMLHH B OPTaHMYeCcKHX PaCTBOPHTENAX H BOJE. B pazdene
3.4 wu3ydeHO BIMAHHMC METOa TONY4eHHK W TOpAlka  CACAOBAHHA
AMMHOKHCJIOTHBIX OCTaTKOB B [AHTENTHAAX L-denunananun-L-nefiuud u L-
neiiuu-L-dhenunanaiiuH Ha GOPMUPOBAHHE HAHOCTPYKTYP, @ TAKKE HACLIIIEHNA
mapaMy MeraHona. B pazdere 3.5 ¢ 1OMOLIBIO CHJIOBOH MHMKPOCKOIIUH
be300TKIHKA BrepBble [1POJIEMOHCTPHPOBAHBI 11bE30IEKTPHUICCKHE CBOHCTBA
HAHOCTPYKTYpP Ha OCHOBE JIHINCNITHI0B L-dermnananui-L-1ciuud H L-neiuni-
L-dennnananun. OBHapyKeHHbIE MbE30NEKTPHYCCKHE CBOHCTBA KPHCTAILIOB
HA OCHOBE JAHHGLIX JIMIMENTHIOB OTKPBIBAIOT TCPCINCKTHBHLIC MyTH HX



MCTIONb30BaHMs ANA pa3pabOTKH CEHCOPHBIX YCTPOWCTB M A/ PHMEHEHHS B
OruoMeaAHIHHE,

B zaxnioveny TpUBOAATCS OCHOBHBIC BBIBOIBI paboTkl, KOTOpBIE B [OJIHOMA
Mepe OTPaKalOT OCHOBHbIE pEe3yJbTaThl, IOJIYYEHHBIE B MpPEACTaBIEHHOM
JINCCEPTaLMOHHOM HCCIEI0BaHUH,

Juccepraiinonnas pabora Mopososoi A.C. npou3sBoauT Xxopouiee
BreyarneHHe. [IPUHUMNKANBHLIX HEJOCTATKOB, 3aTParMBatOlUUX CYUIHOCTDb
auccepranii He oBuapywxeno. Oanako no pabore cnenyer ClUeNarb HECKOJIBKO
3aMcHaHHI W TIPCITOKCHH:

1. B paboTe npoBOMST HCCHIEAOBAHKE BIMSHUS PA3IMUHbIX (PAKTOPOB Ha
camocBopKy JAuMmenTHIa TIHMIMI-TIHIMH M TPHOENTHUNA IIHIHI-
TIHITAII-TIIUIINE, OJIHAKO M0 KaKoi TIpHYHHE HE TIPOBOAUIIOCH H3YIEHHE
UX TThE303NIEKTPHYECKHX CBOMCTR?

2. B noucceprauuu ObIT onpeaeneH pasMcp HacTHL[ AHMENTHIA IIHIWI-
MIUIMH METO0M JMHAMHYECKOro paccesiHus CBETa B pacTBOpe B BO/JIC,
OZIHAKO, M3MEPEHMS [IPOBOUIIM TOIBKO MPU OAHOM KOHLEHTpaimu — 4
Mr na 300 mMxn. Bo BpeMs BBICBIXaHHS PacTBOPOB KOHLEHTpAIHs
BELCCTBA MOKCT M3MEHAThCH B 3HAYMTENIbHBIX npejlenax. Ilo kakoi
npuurHe OBLIO BEIOpAHO MMEHHO TAKOe COAepiKaHue olurornentHaa?
Hccnenopanach JIM  KOHLEHTpAlHOHHAA 3aBHCHMOCTb CpEAHEero
TAAPOAMHAMHYECKOTO AHAaMeTpa YaCTHI AUTIENTHAA TIHLHI-ITIHIHH B
Boze? [To Takoii 3aBUCHMOCTH MOKHO ObUIO Obl OLIEHHThL pa3Mepbl [IPH
0% BoabL.

3. Kax mnokazano B paboTe MOBEPXHOCTL IUICHOK OJHIONENnTHAOB
JIOBOJIBHO CHJIBHO 3aBHCAT OT YCIOBUH nonyyeHus: 0OpasLos,
BCIIEJICTBUC HEro XOTENOCh HEMHOro OONbLIC YTOYHWUTH METOTUKY
nomyvyenus miaenox 2.1.2: a MMEHHO Kakoe KOIMYECTBO pacTBopa
JIUTIENTHIOB MCMONL30BANOCh JUI HAHCCEHHS Ha TOMIOKKY W
TeMIIEpaTypy BO3AYXa, MPHMEHAEMOT0 NPH NPUHYAUTENILHO’ OCYILKE;
n Metouky 2.1.3: kakue reoMeTpHuecKkue paiMepsl y uamex [letpu,
cogepkammmx 200 MKn  OpraHMYecKWX ~— pacTBOpHTeNcH WM
MCIMONB30BAHHBIX JUIS HACKILEHUS HX mapamMu?

4. B omiuume or aBTopedpepara B TeKCTe AMCCCPTALMH OTCYTCTBYIOT
XHMMHYECKHE CTPYKTYPbl HCMOMb30BAHHBIX ONUTOMENTU/OB, 4TO
HECKOJILKO 3aTpy/HAET BOCTIpUATHE paGoTHI.



5. B Texcte auccepralluM MPHUCYTCTBYKOT HECKOJILKO HEyJauHbIX H
HETOYHbIX BBIPAKEHMIT: «IIOBEPXHOCTH KPEMHHS, OT/IHYAOLIErocs
ctenenblo rugpodobHocTy (cTp.51) mydme 0603HAUMTH  Kak
«TIOBEPXHOCTH KPEMHHUS C DaslM4yHOH CTeneHbto ruapohobHOCTHY,
«3HAYeHHS KPACBEIX YITIOB CMAYHBAHWSA PasiMYHBIX TOAIIOKEK» (CTP.
63) nyulle KOHKPETHM3HPOBAThH KaK «3HayeHus KpaeBbIX YIJIOB
CMAYMBAHM PA3THYHBIX MOMIMKEK BOoi». Takke ciaciyeT OTMETHTE
HEeCKOIBLKO OIeYaToK: «nocTosHHOro Toka» (c1p. 44) BMecTO
«NepeMEHHOr0 TOKa», TOUKH B 3ar0JI0BKaX pas/ie/on 3, 3.2, 3.3, ToukH
BMECTO 3aIIsITOi B pasjenuTese Heloi u ApoOHON vacTu 4yucen (CTp.
61, Tabiuua 1), pucynok 16x (ctp. 57) uMeercst B BHAY pHCYHOK 331,
pucyHok 44x (ctp.77) uMmeercs B BHAY PHCYHOK 46K, TIPOIYUIEHEI
a63aiHbic oTeTynkl (eTp. 35, 65, 86).

Crnemyer OTMETHTh, WYTO YKa3zaHHble 3ameyaHus HOCAT CKopee
MMCKYCCHOHHBIN W pEeKOMEHHAaTeNbHBI Xapakrep W He CHWKawT o0Licro
MONOYKHTENBHOIO  BIeYaTIeHHas o paboTe, CHOXKHBLICHCA B nOpolecce
O3HAKOMIICHHs ¢ Hucceprauueit. PaGoTta B 1€JOM BRITIOTHEHA 11 BLICOKOM
JKCIIEPMMEHTAILHOM M TEOPETHYECKOM YPOBHE, COOTBETCTBYIOIIEM JTyHILMM
MHPOBLIM CTAHApTaM. BbiBOibl B 3aKIMOYEHHH JMCCEPTALUMOHHON paboThl
SIBJSIIOTCH A0CTOBEPHLIMH H 000CHOBAHHBIMH.

3akmouenue. Juccepranus Mopo3sosoii Auxbl Cepreesusl «CamocOopka
psAJIa KOPOTKOLIENHBIX OJIMIOIENTHI0B ¢ 00pa3oBaHUEM MUKPO- 1 HAHOOOBEKTOB
M HMX CBOWCTBA IO JAHHBIM CKAHUPYIOIEH 30MJ0BOH MHKPOCKOIHNY,
NPE/ICTABIEHHAA HA COMCKaHWE YYEHOH CTeNeHH KaHuaara XHMHYECKHX Hayk
no cremmanbHocTd 1.3.17 — Xumudeckas (U3HKa, ropeHHe H B3pbIB, (HU3HKa
SKCTPEMalbHBIX COCTOSINHH BEIIECTBd, ABIAETCA 3aKOHYCHHOH Hay4HO-
kpaiudukaionHoi  paboToif, B  KOTOpoH  pellicHa  3ajada  I10
3KCIEPUMEHTANLHOMY OMNpe/ie/IeHHIO YCIOBHIH ISl HAMPaBIeHHOH caMocOOpKH
KOPOTKOLEMHBIX OJIMIONenTu0oB ¢ 00pajosaHHeM OpPraHHYeCKHX HaHO- H
MHKPOKPHCTAINTHYECKHX CTPYKTYP, 00/1a1al0MHiA IIPAKTHYECKUMU CBOMCTBAMM.
PaGora mnonHocThIO cooTBercTByeT TpeOoBanusm 1. 9-14 [lonoxenus o
MPUCYKACHWH  YUYEHLIX  CTEMeHed,  YTBEpKAEHHOTO  TMOCTAHOBJICHHEM
IMpaButensctea PD ot 24 centsnbps 2013 r. Ne842 (co BceMH M3MEHEHHAMH H
JIOTIONTHEHUAMHK) M nacnopty cnenuansHoctd 1.3.17 — Xumuueckas ¢usnka,
ropeHne U B3pbIB, (H3MKA IKCTPEMAJbHBIX COCTOSHHM BElECTBA, a ee aBTOP



3acny’>KHBacT HPHC}«')KJIEHH}’I }"IGHOﬁ cTeneHw Kanauaarta XMMHYECKHX HayK I10

cnenpansioctn 1.3.17 — Xumuveckas dusnka, ropeHue M B3pbIB, usuxa
IKCTPEMANbHbIX COCTOsIHUH BeLIECTBA.

Kanauaat XMMHYCCKHX HayK

(02.00.04 — pusuyeckad XHMMA)

JloueHTt Kadeapwl (u3HueCcKOil U KOJUIOMAHOH XHMHH

®OIBEOY BO «KazaHckui HAIMOHAJILHBIH

Hce/Te10BaTe bCKHiT TEXHOJNOIMHECKHH YHHBEPCHTET?,

Kpynun Anexcanup Cepreesut
420015, . Kasanb, y1. K.Mapxca, 68
KrupinAS(@corp.knrtu.ru

Ten. 8(843)231-43-89

YACCTOBERRD.
HauznbHHK yNpaBEneHHA Kanpdpd

| AOXyMENTAUMCHHOTO ofecneypE
' % Qrsoy BO «KHUTY»

/%, 05 2023




