Muno6pHayku Poccun
denepaIbHOE TOCYIAPCTBEHHOE OI0PKETHOE YUPEIKICHNE HAYKY

‘ WHCTUTYT QU3NUECKON XUMUU U IIEKTPOXUMUN
‘ M. A.H. ®pymkrHa Poccuiickoi akageMun HayK
® (UDX3 PAH)

JVUCCOBET 1O 3AIIMWTE JIOKTOPCKHUX Y KAHIAWJAACKHUX JIMCCEPTAILIAI 24.1.141.03
TIPU UHCTUTY TE ®U3UYECKOM XUMUU U DJIEKTPOXUMUU

Brimucka u3 mpoTokona 3acejaHus nnccepTaﬁ?fGHﬁ@Féf%OBeTa 24.1.141.03
Ne 12 or 18 cenrsabps 2026 rona

ITpucyrcTBOBaNM:

IMpencenarens quccosera, akagemuk PAH, mokrop xum.A.1O. Lusamze (1.4.1.),
VYEHBIN cekpeTapb, KaHauaaT xuMmuueckux Hayk T. P. Acmamasoa (1.4.4.),
JOKTOp xumuueckux Hayk S1. 3. Bomommn (1.4.4.)
nokrop xummraeckux Hayk M. C. I'puropses (1.4.1.),
noktop xumuaeckux Hayk O. B. Jlementsena (1.4.4.),

JIOKTOp Xumudeckux Hayk B. B. Jlymuxk (2.6.9.),

JOKTOP XUMUYECKUX HayK, wieH-kopp. PAH b. I'. Epmos (1.4.4.),
JokTop xumudeckux Hayk M. A. Kanununa (1.4.4.),
nokrop xumuueckux Hayk ['. B. Jlucuukun (1.4.4.),

NOKTOp (hm3uKo-mMaTeMaTdeckux Hayk B.A. Jlomosckoii (1.4.4.),
JIOKTOp Xumuaeckux Hayk A.l". MapteiHos (1.4.1.).

JOKTOp XUMUIeckux Hayk A.J1. Mapmmakos (2.6.9.),

JoKTOp Xumudeckux Hayk A.A. Hekpacos (1.4.4.),
noxrop xumuueckux Hayk B. A. Cadonos (2.6.9.),
nokTop pusuko-MaremaTnaeckux Hayk A.P. Tamees (1.4.4.),

nokrop ¢rsuko-mMarematuueckux Hayk JI.JI. Termux (1.4.4.),
JokTop hmuko-mMaremarimdeckux Hayk JI. V. Tpaxrenbepr (1.4.4.),
JIOKTOp XuMudeckux Hayk A5l @punman (1.4.1.),

JOKTOD pr3uko-MaTeMaTdeckux Hayk A.A. ®omvkuH (1.4.4.),
JoKTop pmsuko-MaremaTndeckux Hayk A.H. Xonan (1.4.4.)

TMOBECTKA: npunsaTre K 3aluTe AUCCEPTAIME BEAYIIEro HaydHOTO COTPyHHMKA JTabOpaTopuu
norepxHOCTHBIX ¢t TOXD PAH EMEJIBSHEHKO KUPUIUIA AJIEKCAHIPOBUYA Ha Temy
«Jlazepuas Gu3uKOo-XUMHUYECKAS MOJTUPUKAI S bif) 81 MOJYYCHU S
noNuQyHKIMOHATBHBIX IOKPHITHIY, NMPEeICTABICHHON HA COUCKAHME YYEHON CTeleHH
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JOKTOpa (pU3MKO-MaTeMaTHYeCcKUX Hayk 1o crenuanbHocTy 1.4.4.-Ousnueckas Xumus (GpU3MKO-
MaTeMaTHyecKue HayKH).

Hayunprii xoHCyJnbTaHT — akagemMuk PAH, moxtop xmmuueckux Hayk (1.4.4), 3aBemyromias
naboparopueit mosepxHocTHBIX cuil UPXD PAH bolinosny Jlroqmuna bopucoBHa, yTBepikaeHa
penreHreM YueHoro coBeta MHcTutyTa, mporokon Neb ot 10 centsops 2026 roma. O6ocHOBaHUE
YTBEP)KICHUSI HAyYHOTO KOHCYJbTaHTAa IO JuccepTanuoHHoi pabote Emenssnenxo K. A.
NOANMCAHO IIpefcesaTteleM Y4eHoro coBeTa, HayunbiM pykoBoguteneM MHCTHTYTa,
akanemukom PAH A. 1O. IluBanze (mpunaraercs).

[Ipencenarens 3acefanus 3acejaHKe IIPOBOJUTCS B MHTEPAKTHBHOM pexxuMe (PHKa3 AUPEKTopa
Ne110 ot 11 centsabpst 2026 rona, npunaraercs). C yueToM WIEHOB AUCCEPTAIIMOHHOIO COBETA,
YYACTBYIOUIAX HHTEPAKTUBHO, KBOPYM uMeeTcsl. Mo)keM HauHHATb.

Curytanu: yyeHoro cexperaps juccosera T.P. Acnamasosy.

Huccepranus Emensasenko K. A. mpoma npeaBapuTeabHyI0 SKCIEPTH3Y Ha 3aCeIaHUuH
CEeKIMU Y4eHOoro cosera «DU3MKOXUMUS HaHO- M CYNpPaMOJIEKYyIsIpHBIX cuctem» npu ®I'BYH
N®XD PAH, npotokon Ne210 ot 16 cents6pst 2026 r., rie noayduia moJ0KUTENbHYIO OIEHKY
Oplla pEeKOMEHJOBaHA K 3allUTe HAa COUCKAHME YYEHOH CTEHNEeHH MJOKTOpa (H3UKO-
MaTeMaTHIECKUX HayK IO crenuadbHOCTH 1.4.4.-Ousnueckas xumus (U3NKO-MaTeMaTHIECKUE
Hayku) Ha quccosere 24.1.141.03, neiictByromem npu MuCTHTYTE.

Komucenst muccoBera B COCTaBe JOKTOPOB (usuko-maTemarnyeckux Hayk (1.4.4.),
HPEICTABIIIONINE B COBETE CIENUaNbHOCTh 1.4.4.-Pusuyeckas Xumus, TLH.c. A.A. QOMKUH U
B.H.c. JI. . Tpaxren6epr, A. H. Xonan, 03HaKOMMIUCH C JUccepTaliedl u aBTopedepaToM H
PEKOMEH/IOBAJIX €€ K 3aIl[Te Ha HallleM COBETe.

JuccepTanuio npecTaBasieT npeacenarens komuceuu A. H. Xogan

OT3BIB KOMUCCHYH 5 YK€ O3BYUHMBA HA CEKIMM «DU3MKOXUMUSA HAHO- M CYHPaMOJIEKYTEIPHBIX

CHCTEMY, ISHCTBYIOIIEH K Y ueHoM coBeTe MIHCTHUTYTa, T03TOMY JyMaro, Y0 YWiIEHBI COBETA IIOMHST MOE
BBICTYIUICHHE.

Juccepramms Emvenpsiero Kuprmia Anexcanzposida «[omydenre momi(yHKIMOHANBHBIX
MOKPBITHI  METONAMY  JIa3epHON  (DHBHKO-XMMUYECKOH MOIU(UKAIM» 10 COOSPIKAHMIO SBIAETCS
3aKOHYCHHBIM HayJHBIM HCCIIIOBAHVEM U B IIOJHOM Mepe COOTBETCTBYET HayuHOH crielanbHocTH 1.4.4
«Owmspeckas xumusty. OCHOBHBIE DE3YNBTAThl BBIIONHEHHBIX HCCIENOBAHMN B KpaTKoM BUIE
TIpeJICTaBIeHbI B ABTOpe(epare AUCcCepTariL.

IlonHOTa WM3NIOXKEHMST HAydHBIX JAHHBIX, IOMYYEHHBIX aBTOPOM B IIPOIECCE IOATOTOBKU
JACCEPTALIY, OTpakeHa B riepedHe u3 60 MedarHbIX paboT, OIyOIMKOBAHHBIX B PEIIEH3UPYEMBIX HayUHBIX
JKypHAJIAX XVMMITIECKOTO U (DIBHKO- XMITYECKoro mpowrd, pekomernoaHHbX BAK PD, a tawke B
Te3UCax JIOKJIaZI0B MHOTOUHCIIEHHBIX HayqHBIX KoH(epeHImi. CIICOK IIMTUPOBAHHBIX CTaTell M HayqHOU
JITEpaTypbl B IUCCEPTALAN BKIIOYAET 452 Ha3BaHUs.

OCHOBHO# LIeNBIO JIHCcCepTAIMOHHON paboThl EMernbsHenko K. A. SBIsIoch pa3BUTHE IPHUHIIUIIOR

JNA3ePHOM  (PMBUKO-XUMUYECKOH MOTUGUKAIY META/UIMYECKUX IOBEPXHOCTEH M 3aKOHOMEPHOCTEH
(opMUpOBaHUS  TOMH(YHKIMOHATGHBIX ~ TOKPHITHH, — OOECIICUMBAIONIMX — IIPOTMBOKOPPO3HOHHOE,
TIPOTHBOOOIIE/ICHUTEFHOE NSHCTBYE ¥ HOBBIIIEHNE OTEHIMAIA KOPOHHOTO pasps/a, a TAKKe H3yIeHne
IIPOLIECCOB JIETPANAIN (PU3UKO-XMMUYECKIX ¥ CBOMCTB TaKUX IIOKPHITHH B HpPOIECCE HX PeabHOM
SKCIUTyaTalliy WK MPUOTIDKEHHBIX K HUM.

OCHOBHBIMY 3aJ[a4aMH JIUCCEPTAIIMOHHON pabOThl ABIANACH Pa3paboTKa KOHIEHLMH

na3epHoH (U3UKO-XUMHUYECKOH MoAUpUKAIIH MaTepuaioB ISt CO3/TaHHU
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NOMA(DYHKIHOHANBHEIX — [OKPBITHHA, 4  TAaKKe  YCTAHOBIEHHE  (DHU3UKO-XHMHUYECKUX
3aKOHOMEPHOCTEH (HOPMUPOBAHUS ¥ OKCIUIyaTallUd MONTOBEYHBIX IOKPHITHA C YIPaB/sSeMbIM
CMauVBaHUEM. ‘
JUist IOCTYDKEHMS TIOCTABJIEHHOM 1eN OBUT Peai30BaH KOMILIEKCHBIA MOXO, BKITFOUAIOLIH
PpeIIeHE Psiia CIIETYIOITIX 3azad:
1. Paspaborka crocoba (OPMUpPOBAHUS TIOKPBHITHH, OONANAIONX KOHTPOIMPYEMOM —BETAYMHON
CMa4¥BaHKS, OCHOBAHHOIO HA WCIIONB30BAHAM METONOB JA3EPHOM CTPYKTYpHO-MOPQOIOrMMecKol u
(PMBUKO-XUMITIECKOM MOIM(UKAIHN TIOBEPXHOCTHOTO CJIOS.
2. VyyeHue COBOKYITHOCTH B3aMMOCBSI3AHHBIX MEXAHW3MOB (DM3MYECKUX IIPOLIECCOB, BIMAIONNMX HA
IPOTHBOKOPPO3UOHHBIE CBOMCTRA JIA3ePHO-TEKCTYPHPOBAHHBIK CYIIEPTHIPOGOOHBIX OKPBITHIA.
3. Tlouck ycrioBui ¥ ONTHMHU3AIHS [TapaMeTpoB (GOPMIPOBAHUS CYHEPTHIPOPOOHBIX OBEPXHOCTEN U
TOKPBITHH, 00JIa/IAFOIIX BBICOKOM KOPPOHOHHOM! CTOMKOCTEIO.
4. V3yyeHue OCHOBHBIX MEXAHW3MOB JErpajaly CyHepruapo(oOHbIX W CKONB3KUX ITOKPBITHN IIPH
MHOTOKPATHBIX IIHKIAX (GopMEUpOBanust W OTpbiBa Jibaa. OIeHKa JOMOMHUTEIBHOTO BKIama sddekra
Peburnepa Ha aacopOIMOHHO 00YCIOBIEHHOE CHIDKEHHE IIPOYHOCTH MAaTepraa v paspyIleHue TEKCTYPhI
CKOJIB3KVX TIOKPBITHIHA.
5. V3yuenvie BIMSTHMSA IAPAMETPOB JIa3epHOM 00pabOTKY U YCIOBHI HAHECEHNUS IHIpoOOHOrO areHTa Ha
BKJIAJT OTIENBHBIX MEXAHH3MOB BITASHIIS Ha TIPOTUBOOOIIEICHUTENIEHBIE CBOMCTBA IIOKPBITHH.
6. Viccnenopare ek THBHOCTH CyTIepripoQoOHBIX, CYepruapOdUIBHBIX 1 CKOMB3KIAX IIOKPBITUH IIPH
JUTUTEITHHOM BO3IEHCTRIN KOPOHHOTO pa3psizia B YCIOBHSIX ONM3KIIX K YCIIOBUSM PEATIbHOM SKCILTYaTALML.
OCHOBHEIE Pe3yJTETaThI HCCIISIOBAHUH, IOTYYEHHbIE B IIPOLIECCE BBIIONHEHNS JUCCEPTAMOHHOM
PabOTHI U3TOMKEHB! B 4 IVIaBax:
[asa 1. JIureparyprsiit 0630p: MOBEPXHOCTH € YIIPARIISEMBIM CMaIFBAHUAEM U IPHHITUIIE! (YOPMIPOBAHNS
JIOJITOBEYHBIX IOKPBITUN HA METaIlIax

[mapa 2. TIpOTMBOKODPO3VMOHHBIE IIOKDBITWS - IOCBSINEHA pa3paboTke — cymeprumpodoOHbIX
IPOTHBOKOPPO3UOHHBIX TTOKPBITHI HA META/UIMYECKHX MaTepyaiaX M BBLBICHUIO (H3HKO-XUMITIECKHX
MEXAHU3MOB HIX 3aIITHOIO JCHCTRU,

I'maBa 3. IIpoTHBOOGIIEICHUTENEHEIC TOKPBITHS - IOCBSIIEHA WCCIEHIOBAHUIO (DHBHKO-XMMUYECKHX

IIPOLIECCOB, COMPOBOMIAIOIIX KPUCTANIHA3AIIIO aTMOCHEPHON BOIBI HA OTKPHITHIX MOBEPXHOCTSX H
(opMEpOBAHYE ITE3MOHHOIO KOHTAKTA JIb(A ¢ TBEPIBIM TEJIOM;

['1asa 4. TIpOTMBOKOPOHHBIE IOKPBITHS - TOCBSIIICHA KCCIIEOBAHIIO YCTOMUUBOCTH MIOKPBITHN C 3aaHHBIM

CMa4MBaHKEM K (pakTopam KOPOHHOTO paspsiia, KOMMUECTBEHHOMY COMOCTABIICHHEO MX IPOTHBOKOPOHHEBIX
CBOVCTB B YCJIOBHSAX JIOXKIEBAHUS 1 Pa3pabOTKe MOKPHITHI, COYETAFOIIMX CHIDKEHIE KOPOHHBIX IOTEPh ¢
HPOTUBOKOPPO3HOHHBIMY 1 IIPOTUBOOOIEICHATE THHBIMU XapaKTePHCTAKAMHY.

CowckareneM pasBUTBI TEOPETHUECKUE OCHOBBI AIICOPOIMOHHBIX TIPOLECCOB HA IIOBEPXHOCTIX
OPOLIE/IIMX  JIA3EPHYIO  (M3MKO-XUMHYECKYIO MOMM(UKAIIO MATepPHaIoB, H3YUCHBI METOMIpI
cTabums3aly ¥MX (PYHKIMOHATBHBIX CBOMCTB ¥ BBIIOJHEHBI KOMIUICKCHBIE OKCIIEPYMEHTATLHBIE
UCCIIEIOBAHAL

IlocTaBreHHBIE LIEMM 1 32/1a4H 110 pa3paboTKe METOMOB CHHTE3a IIOKPHITHI OBLTH pPeai30BaHb! Ha
OCHOBE KOMITIEKCHOIO TTOJIX0J1a, KOTOPBI IIPeyCMaTpHUBAT PEILCHHE PSIa CIETYFOLIVX 3a1ad:

1. PaspaGorka cmocoba (HOpMHUPOBAHUS TOKPBITHI, OONANAIOIMX KOHTPOIHPYEMON —BEMUMHOMN

CMa9uBaHUs, OCHOBAHHOIO Ha HCIIOJB30BAHUK METOIOB HaSGPHOfI C’I‘II)YKI'ypHO-MOp(bOJIOIT/IT{CCKOﬁ u
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(pPBHKO-XMMITIECKOM MOTM(UKATIIY IOBEPXHOCTHOIO CJIOS.
2. Vi3ydeHne COBOKYITHOCTM B3aMMOCBSI3aHHBIX MEXAHW3MOB (HBMYECKUX IIPOIIECCOB, BIMSAIONNX Ha
TIPOTUBOKOPPO3UOHHBIE CBOMCTRA JIa3ePHO-TEKCTYPUPOBAHHBIX CyNEPIHIPOGOOHEIX IIOKPBITHIL.
3. Tomck yeroBri M ONTHMU3ALIES TIAPAMETPOB (hOPMIPOBAHKS CYHEPrUApohOOHBIX MOBEPXHOCTER U
MOKPBITHIL, 000X BBICOKOH KOPPO3UOHHON CTOMKOCTBEO.
4. V3yuenwe OCHOBHBIX MEXAHM3MOB JETPaNalliyl CyHepruapo(OOHBIX U CKOMB3KUX IOKPBITHH IPH
MHOTOKPATHBIX [MKJIAX (POPMHUPOBAHKS ¥ OTpbBa Jbaa. OreHKa JOMOMHUTEIBHOIO BKIana dddexra
PeGurepa Ha acopOIHOHHO 00yCIOBIEHHOE CHIDKEHVE IPOYHOCTH Marepriasa A PaspyLIeHHe TEKCTYPhI
CKOJIB3KUIX TIOKPBITH.
5. Vi3ydenvie BIVSTHVIS TTApaMeTPOB JTa3epHOH 00paboTKy U ycndBm‘/’I HaHeCceHust ruIpodoOHOTO areHTa Ha
BKJIA)[ OTIENbHBIX MEXAHU3MOB BITHSHIS Ha TIPOTHBOOONIEICHUTEIHHEIE CBOHCTBA OKPBITHMA.
6. Vcenenosanvie 5 heKTuBHOCTH CyrepripodoOHBIX, CyTepriIpOQUIIBHBIX 1 CKOIE3KUX OKPHITHH TP
JUTATEITHHOM BO3MIEHCTBIM KOPOHHOTO Pa3psifia B YCIOBHSX ONU3KUX K YCIIOBHSM PEAIBHOM SKCILTyaTaLH.

Bcee mipencraBnennbie SKCHEPAMEHTAIRHBIE JaHHbIe OBUTY HOMy4eHBl Ha CEpTH(QHIMPOBAHHBIX
YCTAHOBKAX M Ha OPHTMHATHHOM O0OPYIOBAHM, pa3paboTaHHOM B Jlaboparopys IIOBEPXHOCTHBIX CHIT
N®XD PAH, cremesb TOCTOBEPHOCTH ITONYYEHHBIX PE3YIIBTATOB IONTBEPKICHA MX SKCIIEPHMEHTATLHOM
BOCIPOFIBBOIMIMOCTBEO ¥ IIAPOKO TPENICTARNICHA B HE3aBUCHMBIX PEICH3UPYEMBIX HAyUHBIX U3JIAHUSIX 10
TEMATHKE ACCEPTalH.

CrefyeT OTMETHTb TPAKTHYECKYEO 3HAYUMOCTE PabOTBL:
1. B xozie paboTsI pa3pabOTaHbI IOKPBITHS Ha ATFOMIHHIEBBIX, METHBIX X MATHUEBBIX CIUIABaX OO/IAIArOIITe
HU3KOH IIOTHOCTEEO TOKOB Kopposu mopska 107! A/ew? u mroke.
2. Vcnons3oBaHme METONOB JIa3epHOM 00paboTky, B COUETAHMH C IOCHEIYIOmel xemocopOrmeH
COEMHEHMH, CHIDKAFOLIVX OBEPXHOCTHYIO SHEPTHIO, OBUTH TIOTY4YEHBI CYepripo(oOHBIE IOKPHITHS HA
AFOMUHUEBBIX, MEIHBIX X MATHIEBBIX CIUIABAX. ,
3. DBrepsble  KONMYECTBEHHO  OLEGHEHLI  M3MEHEHWS  [POTHBOKOPOHHOM  3(eKTMBHOCTH
CyneprupopoOHbIX, CYNEPrUIpO(IBHEIX U CKOMB3KMX TOKPBITAA TPH JUTATEHHOM BO3NEHCTBHM
KOPOHHOTO Pa3psifia B YCJIOBHSX BOCIIPOM3BOISIIIX HAIPSHKEHHOCTH SIEKTPHUECKOTO IO ¥ PEXKIMBI
JIOKJIEBAHILS, XapaKTEPHBIE 1T BEICOKOBOJIBTHBIX BO3MYIITHBIX JIHYIH.
4. IIpemioeHO U HUCHBITAHO THIPOQIIIBHOE MPOTHBOKOPOHHOE IOKPHITHE HA OCHOBE THOPHIHOM
KPEMHHAMOPraHMIeCKOR IEHKH. 1ToKa3aHo, 9o MOKpITHE COXPaHSeT THAPOGUIBHOCTE TIPH IJTATETHHOM
KOHTAaKTe C BONOH ¥ OONamaeT CTOMKOCTBIO K BO3NEHCTBHIO YIETPadHOIETOBOIO H3NIyUEHHS M O30H4,
XaPAKTEPHBIX JIs YCIIOBHH SKCILTYaTalyy BO3IYIIHbIX JTUHIH 3IEKTPOIIEPeIadn.

Bce BeBOmBI mUcCepTalMOHHON paboTBI OOOCHOBAHBI W KOPPEKTHBL, pafoTa XOpOLIO
anpoOupoBaHa.

Llema, mocTaBneHHBIE B UCCEPTAIIVH, JJOCTUTHYTHL.

Taxum o6pazom, ¢ yIeTOM 3aKNIOUECHHS KOMHCCHY THCCEPTAUMOHHBIN COBET NPUXOXUT
K CJeAYIOIMeMy 3aKII0YeHHI0.

Huccepramyonnas padora Emenssaenko K. A. mOCBsIIeHa BBISIBICHWIO BIIMAHUS CBOUCTB
MOBEPXHOCTHOTIO CJIOS HA XapaKTep B3auMOJAEHCTBHS MaTepuana ¢ aTMOCHEPHBIME OCaIKaMH,
aNIr€3UI0 JKUJIKUX ¥ TBEPABIX 3arpA3HEHUH, CKIOHHOCTH K KOPPO3UH U OOJICACHEHMIO, a TAKKe
MOBEJICHUE B BJEKTpHYECKOM Imoje. [losTomy IenenamnpasieHHOe (HOpMUpPOBAHHE 3aJaHHBIX
(QUBMKO-XMMHYECKAX ~ XapaKTePHCTHK — I[IPUIIOBEPXHOCTHOTO  CNOS  MpPEACTaBIAeT  coboit
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CaMOCTOSATENHHOE HAIPABIECHHE VCCIEIOBAHMM, HAXOMIEeecs Ha CTHIKE (DU3MYIECKOH XMMUU
TIOBEPXHOCTHBIX SBJICHUH, KOJUIOWIHOM XMMUM, KAIMIULIPHBIX IIPOIECCOB, NIEKTPOXUMHUM U
MaTepUaIOBEICHUSL.

AKTYaIbHOCTH PaboThl ONMpPEEseTCss He0OX0UMMOCTBIO YCTAHOBICHUS OOIIUX (PHU3UKO-
XUMHYECKUX 3aKOHOMEPHOCTEH (HOPMHPOBAHMS U OKCIUTyaTallUH MOKPBITUH € yIpaBISeMBIM
CMayMBaHUEM, BBIIBJICHUS MEXaHU3MOB HX (DYHKIIMOHAIBHOTO NESHCTBUS U IErpalalliH, a TaKkKe
pa3paboTKu CHOCOOOB MOJMYUCHHUS JOJITOBEUHBIX MOKPBITHN JUIS METAJUIMYECKHX MaTepHaloB,
OKCIUTyaTHPYEMBIX B OTKPBITOH aTMoc(epe.

IMear pa6oThi - pasBUTHE HAYYHBIX PUHIUIOB JIA3€pHOM (DH3UKO-XUMUYECKON
MOIU(DUKAIMY METAIUIMIECKAX —IIOBEPXHOCTEH JUISI IONYYeHUS IONU(DYHKIHOHAIBHBIX
HOKPBITHY,  00ECIIEUMBAIOIAX  MPOTHBOKOPPO3HOHHOE,  IPOTHBOOOIECICHATENBHOE U
IMPOTHBOKOPOHHOE JEHCTBHE W  YCTAHOBJICHUE (UIUKO-XMMHUYECKHX 3aKOHOMEPHOCTEH
(GOpMHUPOBAHUS ¥ HKCIUTYaTAIIMU TAKUX TOKPHITUM - JOCTUTHYTA PELICHUEM CIIETYIOIIHX 33/1a4:
1. Pa3BuTHE IpeACTaBNCHU 0 MEXaHU3MAX CMAYMBAHUS TEKCTYPUPOBAHHBIX IIOBEPXHOCTEH
1 (haxTopax, OIMpeNesSIOIIX JONTOBEYHOCT MOKPHITHH C 3alaHHBIM CMAuUBaHUEM.
2 PaspaboTka TpHHIMIOB W MOXOOP METOJOB Ja3epHOM 00pabOTKH METallTM9eCcKuX
MAaTepUasIoB JUIS IPUIAHUS UX TIOBEPXHOCTH TpeOyeMbIX (HYHKI[MOHATIBHBIX CBOCTB.
3 [lpumeHeHre J1a3epHOM  (PU3UKO-XUMHYECKOH MOAM(UKAIMK I COBMECTHOI'O
YIOPABICHUS MOP(OJIOTHEH, XUMUICCKUM U (a3sOBBIM COCTABOM, MEXAHMYECKMMH CBOWCTBAMH
IPUIOBEPXHOCTHOTO  CIOSL H  €ro  CIHOCOOHOCTBIO K~ XHMHYECKOMY  3aKPEIUICHHIO
HU3KOOHEPreTHUESCKHX COCTUHEHUH.
4. VCTaHOBIEGHHE ~ MEXaHH3MOB  IPOTHBOKOPPO3HOHHOTO  JEHCTBHS  JIa3€pHO-
TEKCTYPUPOBAHHBIX CyNepruipohOOHBIX TOKPHITHH U OTNPEAEIECHNE PO PEKUMOB CMAUUBaHMUS,
KaWUISIPHBIX 3P (EKTOB, ancOpOIMOHHBIX MPOIECCOB, 3apsUKEHUS MEX(pa3HOH I'paHMIBl H
OapbepHBIX CBOMCTB MOIMMHIIHPOBAHHOTO CIIOSL.
5. HccnenoBanue (GUBMKO-XUMHYECKUX 3aKOHOMEpHOCTEH KPUCTAIIA3ALA
TEePEOXJIAKICHHBIX KaIlelb U (OPMHUPOBAHUS aAT€3UOHHOTO KOHTAKTA JbJa ¢ INOBEPXHOCTSIMHI
PasIMYHOM TPHUPOMBI, BKJIKOYAS BIMSHUE BIKHOCTH, TEMIIEPATYpbl, COCTABA BOJHOM (basbl
JIIUTENHHOCTY KOHTAKTA U YCIOBHH MEXaHHYECKOTO yIATCHHS JIBJA.
6. VYcranosnenne (aKTOpoB, ONPEHCISIONIMX JOJITOBEYHOCTh CyNepruapodoOHbIX U
CKOJIB3KHX IIPOTHBOOOIECACHATEIBHBIX OKPBITHH PY MHOTOKPATHBIX [UKIIAX KPUCTAILIM3AIUN
BOJIBI ¥ yIAJIEHUS JIbJ1a, @ TAKKe pa3paboTKa IPUHIHIIOB BEIOOPA CTPYKTYPHI HOKPBITHUS U XXUKOH
IPOIUTKH € YYETOM YCIOBHI DKCIIyaTAIIUH.
7. VccnenoBaHue BIMSHUS CYNepruapoGOoOHBIX, CYNeprHAPOQUIBHBIX U CKOJB3KAX
“HOKPBITHH Ha BOSHMKHOBEHHE ¥ DAasBHTHE KOPOHHOTO Da3psiid, YCTAHOBNCHHE CBS3H MEXKIY
9BOJIFOIIMEH CMAuMBAaHUS U MOTEPSIMU MOIIHOCTH Ha KOPOHY, & TAaKkKe OIeHKa YCTOWUHMBOCTH
HOKPBITUH K JTUTEIEHOMY BO3IEHCTBUIO (haKTOPOB KOPOHHOTO paspsza.

Hay4nast HOBH3HA paGoThI 3aKII0YAETCH B CASAYIOMEM.

1. Pa3Bura KOHIENIUS Ja3epHON (GUIUKO-XUMHYECKOH MOAU(UKAIUN METAJUTHUECKUX
MaTepraioB, B paMKax KOTOpPOM HAHOCEKYHJAHas Ja3zepHas o0OpaboTka MCHONB3YeTCs It
OIHOBPEMEHHOTO YIPABJICHUS T€OMETPHEH MUKpPO- M HaHOpenbedha, XUMUYECKUM ¥ (Pa3OBBIM
COCTAaBOM,  MEXAHMUYECKUMHU  XapaKTEepHUCTHKaMX U aJCOpOIMOHHOM  aKTHBHOCTBIO
IPUITOBEPXHOCTHOT'O CJIOsI. Y CTAHOBJIEHO, YTO M3MEHEHUE NapaMeTPOB JIAa3epHOTO BO3AEHCTBHS,
cocTaBa OKpyXaroImedl aTMocdepbl ¥ TEMIEpaTyphl IIOJUIOKKM IIO3BOJISIET COYETaTh




TEKCTYPUPOBAHUE ITOBEPXHOCTH C IIPOTEKAHMEM XUMUYECKUX pEaKIUd U HaIpaBJIEeHHO
(OpMHUPOBATH OKCHIHBIE, TUAPOKCUIHBIE U a30TCOAEpIKaIUe (aspl.

2. VY CTaHOBIIEHO, UTO IPOTHBOKOPPO3ZHOHHOE JEUCTBHE JA3epHO-TEKCTYPUPOBAHHBIX
cynepruapoGoOHbIX HOKPHITHH 00YCIOBIEHO HE TOJBKO YMEHBIIEHHEM IUIOIIAAM KOHTAKTa C
9JIEKTPOJIUTOM, HO U COBOKYITHBIM JEHCTBHEM Psiia IOIOIHUTEIBHBIX MEXaHU3MOB: 0apbepHBIMH
CBOMCTAMH XEMOCOPOUPOBAHHOIO CIIOS U MOJU(DUIMPOBAHHOTO JIA3€POM IIPUIIOBEPXHOCTHOIO
ciost, OJOKMPOBKOW  aICOPOIMOHHO-aKTHBHBIX IIEHTPOB, HAa KOTOPBIX aJcOpOUPYIOTCS
KOPPO3UOHHO-aKTUBHbIE KOMIIOHEHTBI SJIEKTPONIMTA W 3apsDKeHueM Mex(ha3sHOH TIpaHHUIBL
Paspaboran MeTON OIEHKH J3€Ta-IOTEHIMala CynepruipopoOHBIX TEKCTYPHPOBAHHBIX
TIOBEPXHOCTEN 10 3JIEKTPOGOPETHUECCKOU MOABIKHOCTH TUIPOGOOH3UPOBAHHBIX HAHOYACTHI,
JIMCTIEPTUPOBAHHBIX ¢ HOBEpXHOCTH. [T0Ka3ano, 4To ruapohoOu3als CMEmaeT A3€Ta-II0TEHIHMA
YaCTHI[ OKCHJIOB ANIOMHHHUSI U MeIH B 00JacTh O0ojee OTpULATENBHBIX 3HAYEHUH U paclupser
uHTepBal PH, B KOTOPOM IPOUCXOIUT BIEKTPOCTATUUECKOE OTTAIKMBAHUE IIOBEPXHOCTHIO
KOPPO3MOHHO-aKTUBHBIX aHHOHOB.

8 BeisBieHsl 3aKOHOMEPHOCTH (DOPMUPOBAHUS IPOTUBOKOPPO3MOHHBIX IIOKPHITHA Ha
QJIIOMIHUEBBIX, MEIHBIX ¥ MAarHueBbIX cIUIaBax. lloka3aHo, 4TO IIpH JOCTHXKEHUM YITIOB
cmaunBanus Oosee 170° monroBpeMeHHAs KOPPO3UOHHAS CTOMKOCTD OIPENEIAETCS TOMIUHOR U
(Gaz0BBIM  COCTABOM  JIA3€PHO-MOJU(UIIMPOBAHHOTO  CJIOK, &  TakXkKe  CTOMKOCTHIO
XeMOCOPOUPOBAHHOTO rHAPO(GOOHOro areHTa. Y CTaHOBIIEHA POJIb PEXUMA Ja3epHoi 00paboTKH,
a TaKXXe TEMIIEPaTyphl MOMI0XKKH, B (POPMUPOBAHUY IUIOTHBIX U IOPUCTBIX OKCHIHBIX CIIOEB,
OKCHHUTPUIHBIX BKIIFOUSHUH 1 KaHAJIOB IPOHUKHOBEHUS JIEKTPOJIUTA.

4. Y cTaHOBIEHBI 3aKOHOMEPHOCTH KPUCTATUIH3AIIK aHcaMOIel epeoXIaXIeHHBIX Kallellb
Ha CynepruapoOOHBIX TOBEPXHOCTSIX MIPU BAPbUPOBAHUY TEMIIEPATYPEI, BIQXKHOCTH BO3/(yXa U
coctaBa BoHOM (asel. [Toka3aHo, 4TO BIAXHOCTE BIMSET HA KPUCTAIUIM3ALUIO YEPE3 U3MEHEHUE
HHTEHCUBHOCTU MCHAPHUTENFHOTO OXJIQXIEHMS, a TakKe dYepe3 IIPOLECCH KOHIEHCAIMH H
necyOnumariii. Y CTaHOBJIEHO, YTO MTOBEPXHOCTHO-aKTUBHBIE BEIIECTBA, TAIONEHM I IEIOYHBIX
METaJUIOB ¥ JMCIEPCHBIC YACTHIBI MOTYT KaK YCKOPATh, Tak M 3aMEMJIATh KPUCTAJIM3AIMIO.
VBenuueHne BPEMEHH 3aJIepXKKKM KPHCTAJUIM3AIMU CIa0BIX pPacTBOPOB COJICH HE CBOIMTCH K
IOHYDKEHUIO PAaBHOBECHOU TEMITEpATyphl 3aMEp3aHus U CBSI3aHO TAKXKE ¢ TMApaTanuedl HOHOB U
U3MEHEHHUEM CTPYKTYPHI BOJBI BOIM3U Mex(PazHBIX TPAHHILL.

-8 PaspaGoTasbl 3KCIIEPUMEHTAIBHBIE METOBI UCCIECTOBAHNS CTATUCTUKY KPUCTAIA3AINH
OonplMX aHcamOyel Karenb M CIABUTOBOM aJre3MOHHON NPOYHOCTH JbJa. lIpemiosxkeHHas
neHTpudyxHas METOAMKA C JMCKOBBIM JEpXKAaTelIeM MO3BOJIAET B OJHOM OKCIIEPHMEHTE
PErMCTpUpPOBaTh [0 24 3HAueHWH aJre3MOHHONW IPOYHOCTH YIS pasHbIX OOpa3lloB IpU
OJIMHAKOBBIX YCIIOBUSAX (POPMUPOBAHUS U BBIIEPIKKY JIbJA. Y CTAHOBJICHO BIMSHUE TEMIIEPATY B,
JUIUTENILHOCTH KOHTaKTa, CKOPOCTU HAapacTaHWsS HArpy3ku M crocoba ee IPMIOXKEHUS Ha
U3MEPSAEMYIO NIPOYHOCTH aJIT€3UOHHOT0 KOHTaKTa. [1oka3aHo, 4TO Mpy MHTEPIPETAUU aAre3Un
HEOOXOMUMO y4UTHIBATh (HOPMHUPOBAHWE W M3MEHEHWE TONIIMHBI KBA3MKUAKOTO MEX(DazHOTO
CJI0s1, BA3KOE TEUCHUE B HEM U PENaKCalUIO METaCTaOUIbHBIX MEHUCKOB BHYTPU TEKCTYPHL.

6. Y CTaHOBJICHBI MEXAHU3MBI JIETpaalliy CynepruipoGoOHbIX U CKOTB3KUX TOKPHITHH IpH
MHOTOKpPATHBIX ILUKJIaX HAMOpaXWBaHWS W yaaieHus Jjpaa. Jmst cymnepruapodoOHbIX
IIOBEPXHOCTEH Jerpajanus CBs3aHa C IPOHUKHOBEHHEM BOIBI B TEKCTYPY, YBEIUYECHHEM
VICTUHHOM INIOINa 1 KOHTAaKTa ¥ MEXaHUUECKUM PaspyIlIeHUEeM JIeMEHTOB penbeda, B TOM UHCiIe
HA DPEKANECIIEHTHOM CTATUM KpHCTATMM3aiy. [ CKONB3KHX IOKPHITHE OMpPeNelTeHbl POJTH
HCTOINEHUS M IEPEPACIPENEIeHNs XKUAKOW IPONUTKH, OOHAXEHUsS TBEPAOH TEKCTYyphl H

6




aJiCOpPOIMOHHOrO IIOHIDKEHHS IIPOYHOCTH MaTepuana IojJ HAeHCTBHEM IIPONUTHIBAIOIIEH
xuakoctd. ChopMyaupoBaHBI KPUTEPUH BBHIOOpA CHCTEMBI «IIOMIOXKA — MPOMUTHIBAIOIIAS
XKUJKOCTh — OKPYXKaIOIas cpefiay ¢ YU4eTOM TOJLIMHBI U TePMOAMHAMUUECKON YCTONUHMBOCTH
JKHUJIKOH IIJICHKHU.

1 BriepBble KONMHYECTBEHHO COMOCTABICHO U3MEHEHHE IPOTUBOKOPOHHON 3 (exTHBHOCTH
cyneprufpopoOHBIX, CyNEpruApOPUIbHEIX ¥ CKONB3KUX IMOKPBITHH @pU  JUIUTEIBHOM
COBMECTHOM  BO3JCUCTBHM JIOXKIEBAHWS ¥ KOPOHHOTO paspsga B KOHOHUIYypalusx,
BOCIIPOM3BOMSIINK HANPSDKEHHOCTH IOJSI, XapaKTEPHBIE Ul BBICOKOBOJIBTHBIX BO3ZYIUHBIX
JIUHAA, Y CTAHOBJIEHO, YTO CYIIECTBEHHOE YBEIMUYECHUE KOPOHHBIX ITOTEPH MOXKET IIPOUCXOIUTH
0e3 BHUAMMOTO pa3pylIeHHs peibeda ¥ OMPEHENIeTCs IOSBICHUEM JIOKAIBHBIX Je(EKTOB
CMAUMBAHWS, HA KOTOPBIX YICPXUBAIOTCS Karid. [IpeayiokeHO M HCIBITAHO THAPOQHIBHOE
IPOTHBOKOPOHHOE TOKPHITHE HA OCHOBE THOpPHIHOW KPEeMHUMOPraHUYECKOH IUICHKH,
COUETAIONIEE YCTOMUYMBYIO K BHEITHUM (haKTopaM TUApO(UIBHOCT, HU3KHE TOKM KOPPO3UH U,
HECMOTPSI Ha XOpollee CMa4yMBaHWE, OTCYTCTBHME YBEIMYEHHS CIBHIOBOM aAre3MOHHOM
IPOYHOCTH JIbJIa OTHOCUTENIFHO HEOOPaObOTaHHOTO IIPOBOJA.

TeopernuecKkas ¥ NPAKTHYECKAS 3HAYAMOCT PAGOTHI COCTOUT B PA3BUTHE (H3UKO-
XUMHYECKHX IPEICTABICHUAN O CBA3M MEXIY CTPOSHHUEM IPUIIOBEPXHOCTHOTO CIIOS, PEKUMOM
CMaudBaHus, (OYHKIMOHATGHBIMUA XapaKTePUCTUKAMU MOKPHITHA M HX HU3MEHEHHEM IIPH
JUTUTEIEHOM BO3JIEUCTBUY OKPYXaIOLIeH Cpebl.

[TokxazaHo, 4TO OmHUCaHWe NOMUPYHKIHOHAIBHBIX ITOBEPXHOCTEH TOJBKO 3HAYCHUSIMH
CTATUYECKOTO yIila CMAYUBAHUS ¥ YIJIa CKAThIBAHHS HENOCTATOYHO. J{JI1 IPOTHO3a UX IIOBEIEHUL
HEOOXOAUMO YUUTHIBATH XUMHUYECKHA ¥ (Pa3oBBIH COCTaB MOIU(DUIUPOBAHHOIO CJIOL,
pacrpeeieHie IUIOTHBIX Y TOPUCTBIX o0nacTed, MEXaHHYECKYI0 IIPOYHOCTH TEKCTYDHIL,
COCTOSTHHE HAPyIKHOTO aJCOPOIIMOHHOTO CIIOS U 3aps MEX(Da3HOH IpaHUITBL.

[MoryyenHple  pe3ynbTaThl  pACIIMPSIIOT ~ IPEJCTABIEHHS O  MEXaHM3Max
IPOTUBOKOPPO3MOHHOM 3aIUTHl METAIIOB CYHEPrHAPOPOOHBIME ITOKPEITHAMH.

Brepseie  BBIONHEH aHAIW3 BIHMSHUS TEIUIOBOrO OalaHCa HCHApSIOINEWCsS —Kallid,
HECTAI[MOHAPHOTO TEeTEPOreHHOT0 3apojblieoOpa3oBaHus, TUIpATallid HOHOB M 3apsja
JMCTIEPCHBIX YaCTHII, HA TPOTUBOOOIIECICHUTEIHHEIE CBOHCTBA CO3[aBAEMbIX IOKPHITHIA.

JUIsT  CKOJNB3KUX TOKPBITUM TPEIOKEHO TEOPETUUECKOE OIMCAHUE YCTOMYHMBOCTH
TPOTMTHIBAIONIEH IUICHKH C YYETOM IIOBEPXHOCTHBIX CHJI, DPACKIMHMBAIOIIETO JIaBJICHHU,
JIFDNIEKTPUIECKUX XapaKTEPUCTHK KOMIIOHEHTOB CHCTEMBI U TOJIIUHEI XKHIKOTO CIIOSL.
BrisBiieHHAS CBSI3b MEXKY XapaKTEePUCTUKAMK CMaulBaHUsl, FEOMETPUEH YAECPKUBAEMBIX Kallelb
U WHTCHCHBHOCTBIO KOPOHHOI'O paspsia JONONHSAET IPEACTABICHUSA O BIMSHMU COCTOSHHS
BOJIHOM (ha3b! Ha ANEKTPHUYECKIE IPOLECCH! BOIU3HU TIOBEPXHOCTH BEICOKOBOJILTHOIO IIPOBOAHHUKA.

Taxum obpasom, muccepranpontas padora Emenbsaenko K. A. gBisercs 3aBeplIeHHOM
HAyYHO-KBATU(UKAMOHHON paboTol, B KOTOPOM pa3BUTHl HAaydyHbIE IPUHIMOBI JIA3EPHOH
(GU3UKO-XUMHUYECKONH ~ MOJU(PUKAIMU  METAUTMYECKUX  IOBEPXHOCTEH  JUid  IOJYy4YEHHs
IO YHKITMOHATBHBIX TIOKPBITHH, obecreunBaomux IPOTHBOKOPPO3UOHHOE,
IIPOTHBOOOIEIEHUTENHHOE U IPOTHBOKOPOHHOE IEHCTBUE U YCTAHOBIEHUE DUBMKO-XUMUYCCKIX
3aKOHOMEPHOCTEH (DOPMHUPOBAHMS M OKCIUTyaTallMy TAaKUX HOKpHITHH. OHAa COOTBETCTBYET
nacnopry crenuanbHocts 1.4.4. — @usnueckas xumus (GU3NKO-MaTeMaTUIECKUE HAYKH).
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