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opuuMAJILHOrO ONIOHEHTA JAOKTOPa XHMHYeCKHX Hayk Bo3HsikoBckoro AJiekcamjapa
IlerpoBuua Ha  jauccepranmonny  pabory I'yamii Haraaem  CepreeBHbI
«[MOJIMTETEPOAPHUJIEHBI C BUXUHOJIMHOBBIMH ®PAT'MEHTAMM B LIEITU U
METAJUI-ITIOJIMMEPHBIE KOMIIJIEKCBI HA UX OCHOBE», npejacraB/ieHHYI0 Ha
COHCKAHHE YYEHOH CTeNmeHH KaHIMAATa XMMHYECKHX HayK no cneuuajabHoctu 02.00.06 -
BoicokomouieKkyIsipHbIe COeTHHEHHSA

1. AKTYaJbHOCTH H30pPaHHON TEMbI

B cBs3u ¢ TeM, 4TO aCCOPTUMEHT BBITYCKAEMBIX MPOMBIILICHHOCTBIO CHHTETHYECKUX
nojmMepoB B nocienanue 15-20 ner craGunmsupoBancs, W TPYAHO OXUAATh B Onmkaiimem
Oynymem cHHTe3a KaKuX-JTHOO NPHHUHMIIHAILHO HOBBIX MOHOMEPOB MAaCCOBOIO IPHMEHEHHS,
BO3MOKHOCTB ITOJIyYEHHSI MOTMMEPHBIX MaTe€pUalioB C HOBBIM KOMILJIEKCOM CBOMCTB peraercs,
KaK TpaBHJIO, CO3JAHUEM KOMIIO3UIMH M3 YK€ NPOMBIIUIEHHO BBITYCKAEMbIX KOMIIOHEHTOB
(HamonHUTEN U MaTpuibl). OIHAKO B psijie CIIy4aeB MPeANOYTUTEIBHEIM MOXKET 0Ka3aThCsl He
(popmupoBaHue KOMIO3MIIMOHHBIX MAaTEpHAIOB, a XUMMYecKas Moxudukaunus Mmakpouernei
nojuMepoB. B mocnenHue roapl NpHCTanbHOE BHHMaHHE HCCIIENOBaTeNel MPUBJIEKAIOT Tak
Ha3bIBaEMble META/UIOPraHu4ecKue KOOpAMHALMOHHEBIE NMonuMepsl. EcTecTBeHHO, UTO, mpexie
BCEro, 3TOT MHTEPEC CBA3aH ¢ INMEPCHEKTHBAMH HX ILIMPOKOIO MPAKTUYECKOrO NMPHUMEHEHHs B
Ka4yecTBe KOMIIOHEHTOB /ISl HOBOT'O ITOKOJIEHHS (PYHKIIMOHAIBHBIX MATEPHAJIOB C YITy4IICHHBIMH
XapakTepucTukamu. Tak, HampuMep, MeTaVIOPraHHYeCKHe KOOPAMHAIIMOHHBIE MOJIUMEPHI
JEMOHCTPHPYIOT BBICOKHE COPOIMOHHBIE XapaKTepPUCTHKH, YTO OTKPHIBACT YHHKAJIbHBIE
MEePCIEKTHBBl HMX MCIOJIb30BaHUs, HAIpUMEp, B TIETEPOreHHOM Karajuse, B Ipoleccax
pasJielieHus CIIOKHBIX Ta3oBbIX cMeceld. Takum oOpa3zoM, UccleoBaHHs aBTOpa MO CHHTE3Y
HOBBIX METaJUIOPraHMYeCKHX KOOPAMHAIMOHHBIX IIOJMMEPOB, IMOUCKY HX IEePCHEeKTUBHBIX
obnacTeif NpHMEHEHUs, M3Y4eHHIO (PyHIaMEHTAJBHBIX B3aHMOCBS3CH «CTPYKTYpa-CBOHCTBaY,
pazpaboTke MacmTaOHpPyeMBIX CHOCOOOB IMOJNyYeHHMSI TAaKHX MAaTepHaJoB HECOMHEHHO
AKTYAJbHBI.

2. Crenenr 000CHOBAHHOCTH HAYYHBIX IOJIOKeHUH, BBIBOJOB H pPEKOMEHIALMII,
copMyJIHPOBAHHBIX B JHCCEPTAIHH

[lenpro nmanHOH aUCCepTalMOHHOM paboOThl, Kak OHa COpPMYIMpOBaHa aBTOPOM, SBJSIACH
pa3paboTka  METOAOB  CHHTE3a  METAJUI-IIOJIMMEPHBIX  KOMIUIEKCOB  HAa  OCHOBE
NOJIMIETEPOAPUIICHOB ¢  OMXMHONMHOBBIMH  (QparMeHTamMu B nend. Mcexoms  u3
c(hopMyJIMpPOBAaHHOM AaBTOPOM IeNH pPabOThl, MOXKHO 3aKIIOYUTh, YTO, B OCHOBHOM, OHa
npeanojiaraja COCPEAOTOYHTBCS HA YUCTO CHHTETHYECKHX 3ajadaX - OT CHHTe3a
OMXMHOJIMHCOJEPIKAIUX MOHOMEPOB JI0 CHHTE3a COOTBETCTBYIOIINX ITOJHMMEPOB HA X OCHOBE.
JUis nporHozupoBaHus 00JaCTH HPAKTHYECKOrO MPUMEHEHHUS CHHTE3HPOBAHHBIX METall-
IOJIMMEPHBIX KOMIUIEKCOB, HEOOXOJMMO OBUIO IONOJHUTENBHO ONPEAEIUTh MPOYHOCTHBIE,
TemIO(QU3NYeCKHEe U TPAHCHOPTHBIE XapaKTEePHCTHKH IUIEHOK, C(POPMHPOBAHHBEIX Ha 0ase
MOJIYYEHHBIX TOJIUMEPOB, YTO TAKIKE SBJISAIOCH LEIbI0 paboThI.

Hﬂy‘lﬂble RoOJIOXMCEHUA, JICKAIIIHE B OCHOBE CYTH paﬁoTH, OCHOBBIBAlOTCsl Ha IIPEJICTaBJICHHUH,
YTO COCOHUHCHHE KOOPAHHAIIMOHHOI'O THIIA MaKpDH.ClTBJ'{HOH MeTajlla B 3HAYUTEIbHO OOJbLIeiH
CTCIICHH, YEM KOBAJICHTHas CBA3b CI‘IOCOGCTB)/GT COXPaHEHHID YHHKaJIIBHBIX Cl)HBH‘ICCKHX
CBOMCTB IoJmMepa, npH 3TOM JOIIOJHHUTEIIEHO obecrieunBast (I)OpMH]JOBaHHe HOBOI'0 KOMILJIEKCA
TCHJIO(l)HSH‘{eCKI/IX H TPaHCIIOPTHBIX CBOMCTBR, INOJTYHYCHHOT'O METAJI-TIOJIMMEPHOI'0 KOMILJICKCA.

B xozne BbImonHeHHs paboOTHI 1Lieb, NMOCTAaBJICHHAs aBTOPOM, MOCTUTrHYyTa. Pa3paGoraHHBIH
aBTOPOM I10JXO] [TO3BOJIMJI €if BIIEPBBIC CHHTE3UPOBATH COIOJHAMHJIOKHCIOTE H COMOJIMAMHUIBI,
coiepKalllie B OCHOBHOM Lenu OMXWHOJMHOBBIE M HMHIHBIC TPYINEBI, a TAKKE UX MeETal-



INOJTHMEPHBIE  KOMILJICKCBI C Cu(I) A ]'lpOBC,?IGHHBIﬁ KOMIIJIEKC IMOCTCHHTECTHYCCKHX
Ucclieq0BaHuH IJICHOK, C(I)OpMHpOBaHHBIX W3 CHHTC3HPOBAHHBIX METAJII-TIOJIHMEPHBIX
KOMILICKCOB, ITO3BOJIHII }’GCJIHTBJIBHO npeZicKasarb IMEPCICKTHBHOCTE HX HCIIOJIB30BaHHA B
Ka4eCTBE CCJICKTHBHO-IIPOHHIIAEMBIX MeMGpaH.

Taxum 06pa30M, CIIEAYET IIPHU3HATH 000CHOBAaHHBIMHA HAY4YHBIC ITOJIOXKCHHA aBTOpa, IIPHHATLIC
IIPH IMIOCTaHOBKE paGOTBI H CACJIAHHBIMH ITO €€ HTOI'aM BbLIBOJILI.

3. JlocTOBepHOCTH M HOBH3HA HCC/IEI0BAHUS, NMOJYYEHHBIX pPe3y/JbTATOB, BBLIBOAOB H
£}
peKoMeHAanMii, chopMyIHMPOBAHHBIX B IHCCEPTALHM

JIoCTOBEPHOCTh MOJIyYEHHBIX PpEe3YJIbTATOB MOATBEPIKAACTCS MPUMEHEHHEM COBPEMEHHBIX
METOJIOB  HAYYHBIX  HCCICIOBAaHWH, TIPaMOTHBIM  MCIOJIb30BaHHEM  HpUOOPOB U
UCCIIEIOBATEIbCKON  anmaparypbl, I[PUMEHEHHEM CTaHJapTHBIX MeToloB  00paboTku
pe3yJIbTaTOB 3KCNEPUMEHTANBHBIX JAHHBIX, IIUPOKHM OOCYKAECHHEM pe3y/lbTaroB paboThl HA
psiie Hay49HBIX KOH(EPEHIMi, B TOM YHCIIe MEXKAYHAPOHBIX, IyOIMKAIMH Pe3yIbTaToOB paboThl
B aBTOPUTETHBIX MEKIYHAPOIHBIX KypHAIIAX.

4. Hayunast HoBH3Ha paboThI

Bnepseie paspaboranel MeTOAB! CHHTE3a OMXHHOIMHOBBIX MOHOMEPOB — 2.,2' -OHXHHOJIUH-
JUKapOOHOBBIX KUCIOT U 2,2' -OMXHHOTUHIMHIIUMETAHAMHHOB.

Ha ocHOBe CHHTE3MPOBAaHHBIX MOHOMEPOB BIIEPBBIE CHHTE3UPOBAHBI COMOJIMAMHIOKHCIOTHI U
COIOJIMAMHM/IBI, COJIEp Kalliie B OCHOBHOM Ienu OMXMHOJMHOBBIE U MMHUIHBIE TPYIIIBI, @ TAKKE
uX MeTauI-noauMepHsie komruiekest ¢ Cu(l).

HOKEIB&HO, 4TO HeleHalpaBjIeHHOC U3MEHEHHE XUMHYCCKOIro CTPOCHHSA MaKpOLEIH MOJIMMEPOB
H MOJIOKCHHA (I)YHK[IHOHaIIBHbIX rpyni B OUXHUHOJIHMHOBOM (I)parmeHTe MaKpOLCIH IMO3BOJIACT
HallpaBJIEHHO PETryIHpPOBaTek TEPMHYCCKHE, ,[le(’,[_)OpMEl.LlHOHHO-l'IpO‘-IHOCTHBIC H TpaHCIIOPTHLIC
XapaKTEePUCTUKH IJICHOK, ITOJIYYCHHBIX Ha HX OCHOBE.

S. IlpakTHYecKas 3HAYMMOCTH MOJIYYeHHBIX ABTOPOM Pe3yJIbTATOB

Paspaboranbl MeTOJBl HHU3KOTEMIEpPATYPHOU MOIMKOHICHCAIMM CHHTE3a HECKOJIBKHUX TPYIII
OMXHMHOIMHCOAEPIKALUX MOJTUMEPOB, PA3IMYAIONIUXCS XHMHYECKHM CTPOCHHUEM H IT0JIOKEHHEM
(GyHKIMOHATBHBIX TIpynn Kak Oa3bl Ui TOCIEAYIOIEro CHHTE3a METaLI-IIOJMMEPHBIX
KOMILIEKCOB € IMPOrHO3HPYEMBIM HAabOpOM MPAKTHYECKH BAXKHBIX (U3MYECKUX H (HU3HKO-
XHMHYECKHX ITapaMeTpOB.

ChopMHpOBaHEI INICHKH PsJla CHHTE3UPOBAHHBIX METAJUI-IOJIAMEPHBIX KOMILIEKCOB H II0OKa3aHa
MEePCIEKTHBHOCTh MX HCIIOJIL30BAaHHS B Ka4eCTBE BHICOKOA((EKTUBHBIX ra3opasieuTeNbHbIX
HJIH IIepBaroparioHHBIX MeMOpaH.

6. PexomeHaanuu no HCnoJib30BaHHI0 Pe3yJabTaTOB H BBIBOJAOB JHCCEPTAIIHH

MeMﬁpaHHbIe TEXHOJIOTUH CHOCOOHBI OTBETHTh Ha MHOTHE BBI3OBBI, CBS3aHHBIC C
3(13€lJCKTHBHOCTBIO H CHHIKCHHCM 3H€pFOHOT’p€6J’[eHHH B IIponeccax pasnelicHus CIIOXHBIX
razoBelX M JKMAKHX cMmeceil. K naubosee BaKHBIM TpeﬁoBaHHHM, NpEABABIACMBIM K
CHHTETHYCCKHM MeMﬁpaHaM, OTHOCATCA: IPOHULAEMOCTBb, CCJICKTHBHOCTE H, 4YTO 0c0o0eHHO
BaXHO, CcTabHUIIBHOCTH TPaHCIIOPTHBIX CBOICTB MGMGPEI.HBI BO BPCMCHH. Kak MoxHO CYAHUTDb H3
TEKCTa JUCCEpTalliH, CHHTE3HPOBAHHBIE B XOJIC paGOTI:I [NOJIMMEPBI, KaK MHHHMYM, OTBECYAIOT
ABYM H3 IEPEUYHCIICHHBIX Tpe60BaHHf"I — IHPOHHIIAEMOCTH H CCJICKTHBHOCTH. MokHO
000CHOBaHHO HanesTbCsA, 4YTO, HCXOIA W3 IPOTHO3UPYEMBIX CBOWCTB METALUI-TIOJIHMEPHBIX
KOMIIJIEKCOB, 6}/}16'1" obecrieueHa Takke U cTaOMIIBHOCTH TPaHCIIOPTHBIX CBOWCTB [NOJTY4YEHHBIX
IIJIEHOK TIOJJHMEPOB BO BpPEMECHH. Taoke ClIEAyeT OTMETHUTL, YTO AaKTHUBHOMY BHCIPCHHIO
MeM6paHHHX TEXHOJIOTHH B PeajibHYIO IIPAKTHKY pasaeICHHA CJIOKHBIX cMmeceh IIPeNATCTBYET
J0CTaTO4YHO Of‘paHquHHbIﬁ CITHCOK OCTYIIHBIX HJICHKOOﬁp&?;YTOIl[HX IMOJIHMEPOB. Taxum



obpazoM, MOXHO OOOCHOBAHHO YTBEPXKIaTh, YTO CHHTE3MPOBAHHBIE B XOJ€ BHINOJHEHHUS
paboTEI HOBBIE TOJIMMEPBI Oy YT BocTpeOOBaHb! pazpaboTynKaMyu MEMOPaHHBIX MOJIYJIEH.

7. Onenka COAEPKAHHA THCCEPTAIHH, €€ 3aBEPIICHHOCTH

JlanHas paGora COCTOMT M3 BBEJCHHS, TpeX IJIaB, BBIBOJIOB, CIMCKa juTeparypbl (166
HaMMEHOBaHuUM ), BKitoyaeT B ceOs 10 Tabnun u 64 pucyska, 3aaumaet 00béM B 141 cTpanwuiy.

Bo BBEJAEHHMM astopom cdopmynupoBana Hay4uHas mpobOiema paboTbl, 006OCHOBaHa
aKTyaJlbHOCTb, NPHBEJIEHBI OOIINE CBEICHHS O HAyYHOH HOBU3HE, IPAKTHYECKOM 3HAYMMOCTH,
c(hOopMyJIMpOBaHBI 3a/Ia44 UCCIIEI0BAHUIA.

I'maa 1. OB30P JIUTEPATYPBI. I'naBa comepkuT aHauM3 JIHTEPATYPHBIX HCTOYHUKOB,
NOCBAIICHHBIX CHHTE3Y, METOJAM HCCIICAOBAHHA M XapaKTCpPHU3alUH METa/LI-IOJIUMEPHBIX
KOMIIJIEKCOB. JTa ry1aBa pa3duTa aBTOpOM Ha TPU paszena.

Pazoen 1.1 Knaccnpuxkanus MeTaLI-IIOJIMMEPHBIX KOMILIEKCOB. Pa3zien comepuT aHaiu3
JIMTEPATyphl, MOCBAIICHHON KIAacCH()UKAIUN METAIUI-IIOJHMMEPHBIX KOMIUIEKCOB C pa3IM4YHOM
KOOpAMHAIIHEH HOHOB METAJUIOB K OCHOBHOI IIEIH.

B stom pasziene aBTop cocpenoTauMBaeTcs Ha aHanu3e HHGOpPMALUH, OCBSAIICHHOM CHHTE3Y H
XapaKTepUCTHKE METAJUI-MOJIMMEPHBIX KOMILJIEKCOB C WOHAMHM MeTalyla B OCHOBHOM II€ITH,
METaJLI-IOJTMMEPHBIX KOMIUIEKCOB ¢ HOHAMH MeTaJlia, KOOPAHHHUPOBAHHBIMH K OCHOBHOM LENH
U METLI-NOJMMEPHBIX KOMILIEKCOB C HMOHAMHM MeTajlula, KOOPJMHUPOBAHHBIMH K OOKOBOf
rpynne. B paszaene nogpoGHO paccMOTPEHO BIMSHHE MPUPOABI IEHTPAIFHOI0 HOHA METalla Ha
CBOMCTBA (PMHHUIITHOTO METAII-IIOJIMMEPHOTO KOMILIEKCA.

Pazoen 1.2 Cunmes memani-nojiumepHyixX Komniaexcos. Paszjien COIEpKUT aHaIU3
JIMTEPaTypel, MOCBAICHHOH CHHTE3y METaUI-NOJMMEPHBIX KOMIUICKCOB. B Havane pasjena jan
KpPaTKuii  aHajM3 OCOOEHHOCTEH IMONMYYeHHS METAUI-NOJMMEPHBIX  KOMIUIEKCOB. Tak
paccMOTpeHa NpPHYMHA CHU)KEHMS HMX  PAacCTBOPUMOCTH  BCIEACTBUE  (OPMHUPOBAHUS
ICEBAOCUIMTBIX  CTPYKTYp  Kak  pesyibrara  oOpaTHMOM  peakumd  oOpasoBaHUS
MEXMOJIEKYJISIPHBIX KOOPJAMHAIMOHHBIX CBsi3eil. Jlanee B paszgene mnoapoOHO pa3oOpaHb
METOJIMKH CHHTE3a, NpeJloTBpalaionye GopMapoBaHHE MCEBIOCIIUTEIX CTPYKTYP.

Paszoen 1.3 Ilpumenenue KoMRIEKCO8 HA OCHO8E MAKPOMONECKYIAPHBIX J1U2an006. Pasjien
npezcTaBaseT coboif 0030p JIMTEpaTyphl, MOCBSIIEHHON KOHKPETHBIM 00JIACTAM MpPHMEHEHHS
METAJLI-IIOJIMMEPHBIX KOMIUIEKCOB: B MEIHIIMHE, B (POTO- U NIEKTPODUIHYECKUX IPHIIOKCHHSX,
MeMOPAHHBIX TEXHOJIOTHSIX.

['maBa 1 3akanumBaercs paszuenoM 1.4 «3axniouumenvhvie 3ameuanus u nOCMAano6Ka 3a0ay
ouccepmayuu», B KOTOPOM aBTOp (OpMYyTHpYeT OCHOBHBIE «OeJble MATHA» CHHTE3a MeTasll-
MOJIAMEPHBIX KOMILIEKCOB H ONPEE/sieT OCHOBHOE HANpaBICHHE MCCIICIOBAHUN CBOCH paboThI.

I'nasa 2 Ixcnepumenmanvnan wacme, o CyTH, TIpeJICTaBIIsET cO0OM HanboIee BaYKHYIO YacTh
pabotbl. B orolf rmaBe aBTOp Jaer moAPOGHOE OMHCAHHE METOJMK CHUHTE3a HCXOMHBIX
MOHOMEPOB, CHHTE3 METAJUI-NIOJUMEPHBIX KOMIUIEKCOB M CHHTE3 CMENIAaHHBIX MeTall-
MOJIMMEPHBIX KOMIUIEKCOB. CTpyKTypa BCEX CHHTE3MPOBAHHBIX MOHOMEPOB IOJTBEpPXKIECHA
nonpo6ubIME criekTpamu MetozoB 'H SIMP u *C SIMP. Jlano HOAPOOHOE ONMHCAHUE METOIOB
MCCJIC/IOBAHUSL  CTPYKTYPhl M  XapaKTEPUCTHK CHHTE3MPOBAHHBIX IOJMMEPHBIX CHCTEM,
TMOMYYEHHBIX B3aUMOIOMOIHAIOIIMM KOMIUIEKCOM METO/IOB, BKJIIOYAIOIIUX Meroasl Y-
CIIEKTPOCKONHUH, BBICOKOI(D(EKTHBHOH KHAKOCTHONH XpoMmaTtorpaduu, METOAbl TEPMHUYECKOTO
aHaJIu3a MOJIMMEPOB, JICKTPOHHOW MHKPOCKOIIHH.

I'nasa 3 Pesynomamet u o6cysycoenue. B 53T0il riiaBe aBTOp OIKMCHIBAET pE3YJILTATHI
9KCIIEPHUMEHTOB, COIMOCTABIIAET UX C Y)K€ U3BECTHBIMU JOCTHIKEHHUSIMH B 3TOM 00J1acTH, JesiaeT
3aKIIIOYEHHs] O MPEeUMYIIECTBAaX BBHIOPAHHOIO UM TOAXO0JA H BBICKA3bIBACT MPEIIOIOKEHHS O
IIEPCIEKTHBAX IPHMEHEHHs KOHKPETHOIO CHHTE3MPOBAHHOTO mojmumepa. [naBa 3, kak H
OKcnepHMeHTAIbHAS 9aCTh COCTOUT U3 TPEX Pa3JielioB.



B paszoene 3.1 nonpobrHo pacnucanbl CHHTE3bI MOHOMEpPOB. CHHTE3 IPOBOAMIN B HECKOJIBKO
craauii. Ha nepom srane no peaknuu 3anaMeiiepa CHHTE3UPOBAIH HCXOIHBIE COSMHEHHS 5, 6
M /-METHWIHM3aTHHOB. 3ajada TIOJIy4eHHs  HCXOAHBIX  COCIMHEHHH I CHHTE3a
OuyHKITMOHATEHBIX OHXHHOIMHOBBIX MOHOMEPOB — JUKApOOHOBBIX KMCIOT H JMAMHHOB - ObLIa
pelieHa ¢ IOMOIIBIO CHHTe3a OUXMHOMMHAMKApOAIbAErHa0B, IOJYYEHHBIX OKHCICHHEM
COOTBETCTBYIOIIMX JUMETHIIIIPOU3BOAHBIX 2,2' -OuxuHonmHa. Ha 3aiounTenbHON CTaauu
MOJy4eHHs] MOHOMEPOB B 3aBUCHMMOCTH OT CTPYKTYPbl IpeKypcopa HUCHOIb30BAINA HJIH
OKHCJIEHHE albJErHJHBIX TPYNI COCAUHEHHH IIepeKHCHIO BOAOpoaa (CHHTE3HPOBAHEI
OMXMHOIMHIMKapOOHOBBIE KHUCJIOTHI) WM BOCCTAHOBHTEJIBHBIM aMHUHMUPOBAHHEM AllbJIeIHIHBIX
Ipyni no peakuuu Jlefikapra-Bamiaxa (1ojgy4deHs! AUHIANMETaHAMHAHEI).

B pasodene 3.2 oGcyxaeHbl METOIMKH CHHTE3a IOJUMEPOB, MMOJYYEHHBIX U3 CHHTE3MPOBAHHBIX
MoHOMepOB. [l nanbHedmedl paGorsl ObUIM  BBIOpaHBI [[BE TI'PYNIBI  MOJMMEPOB C
OuxuHomuHOBBIMM ~ 3BeHBsMH: (1)  Ilommammpmoxmenorsr  (ITAK) - opnomumepsr
nonubensokcasuHonoB 1 MIIK ¢ CuCl na ux ocuose; (2) Iommamusr (ITA) u MIIK ¢ CuCl na
UX OCHOBE.

Paszoenvt  3.3-3.7 TOCBAIIEHBI ONHMCAHHIO XapaKTEPUCTUK CTPYKTYPHBIX, I[POYHOCTHBIX,
TEPMHUYECKMX H TEIUIO(QU3HYECKHX NAapaMeTpOB BHIOPAHHBIX JUIsA NalbHEHIIero HCCeq0BaHus
MOJIUMEPOB.

B omodenvno eévidenennom pazoene 3.8 aBTop ONMUCHIBaeT MeMOPaHHbIE XaPAKTEPUCTHKH TICHOK
CHHTE3HPOBAHHBLIX IIOJMMEPOB Kak JUIs clydas pasielieHHs Ta30BHIX (Ta3opasjieluTelbHbIe
MeMOpaHBI), TaK ¥ JIs Cily4as )HAKAX cMecell (TepBanopanioHubie MeMOpanbl). JIoCTOMHCTBA
NOJIyYeHHBIX IME€pBAlOPAllMOHHBIX MeMOpaH B COINOCTABICHHH C W3BECTHBIMH aBTOP
HJUTIOCTPUPYET Ha NIPUMEpPE pa3IesICHHs] KOHKPETHBIX BAXKHBIX ISl IPAKTHKH CMeced (MeTaHoJI-
reKCaH U METaHOJI-MeTHII-TPEeT-0y TUIIOBEIH 3dup).

3.8.1. T'azopaspeaurenbHbie cBoiictBa. JlaHHBIE 110 ra30NPOHHIAEMOCTH  IUIEHOK
CHHTE3UPOBAHHBIX ITOJMMEPOB U METAI-TIONMMEPHBIX KOMIUIEKCOB cBeleHbl B Tabmumy 8. B
Tabyuie IPHBOAATCS JIaHHBIE o TPAHCIIOPTHHIM CBOHCTBAM IJIEHOK
MOJMOEH30KCAa3MHOHUMHUIOB M HX (OpIIoIMMepoB JUIsi Hauboliee pacripoCTPaHEHHBIX Ta30BhIX
emecei Oy/N,, Hy/N;y, CO2/Ny, Hy/CHy. Tabnuua njeMOHCTPHpYET O4YeHb BBICOKHE IOKa3aTellu
CEJIEKTHBHOCTH IOJIyYEHHBIX IUICHOK IPH HCHONB30BAHHU MX JUIS LieJiel pa3jieieHus ra3oBbIX
cMmecel. OTHaKo, MX COIOCTABJIEHHE C yXKe U3BECTHHIMH MeMOpaHaMH, Ha HAlll B3IJIs/L, €lIe He
IO3BOJIIET PEKOMEHIOBATh UX JJIsl peabHOro MCIoIb30Banusl. [Ipeixie Bcero, 3To CBIA3aHO ¢ HX
HEJI0CTATOYHOM MPOHHMIIaeMOCThIO. TyT creflyeT yunThiBaTh OOIIEH3BECTHYIO TEHICHIIMIO - YeM
BBIIIE CEJIEKTUBHOCTh MEMOPAaHbI, TEM HHIKE €€ IIPOHUIAEMOCTb.

[IpoBesieM HekoTOpOE conocTaBinenue. Tak mis pa3paboTaHHOM aBTOPOM MeMOpaHbl Ha OCHOBE
ITAK-7,7" nponunaemocth 1mo N,=0.0130 Gappep, a mponunaemocts mo 0,=0.091 6Gappep.
CooTBeTcTBYIONIAs 3THM II0Ka3aTeNeM CeNeKTHBHOCTh MeMOpanbl pasHa 6.8 (TaGmuna 9). s
XOpouio  HM3BECTHOM MeMOpanbl Ha ocHoBe mnojuBuHHATpUMeTwicHaana ([IBTMC)
coorBercTBytonme 3Hadenus pasuel 0.12 u 0.48 Gappep npu cenextuBHocTH paBHoii 4 [C. B.
Kononosa, 1O. I1. Kysuneyos, u op.// Boicokomonexyispuuie coeounenus. 1993. T.35. Ne2. C.216].
Buano, uro nmpoHunaeMocTs mieHkH Ha ocHoBe ITAK-7,7' mo a30Ty HHYKE [OYTH HA MOPAIOK, a
[0 KUCIIOPOIY HMXKE B MATH pa3. [Ipu Tom oOGcTosITENBCTBE, UTO CENIEKTHBHOCTH MEMOpaHb! Ha
ocHose [IBTMC nuxe toabko B 1.7 pasa.

3.8.2. IleppanopaunoHHbIe MeMOPaHbI. DKCIIEPUMEHTHI 10 TIEPBANIOPALMOHHOMY Pa3/IeIeHUIO
cMeceii MeMOpaHaMM HAa OCHOBE CHHTE3MPOBAHHBIX IOJMMEPOB IO3BOJMIH  aBTOPY
00OCHOBaHHO YTBEp)KIATh, YTO MeMOpaHbl, MOJyYeHHbIE HA OCHOBE CHHTE3HPOBAHHBIX HM
METAJUI-MIOJIMMEPHBIX KoMILiekcoB (ITA-6,6'-Cu+t) oTBewaloT camblM BBICOKHM CTaHAapTam
MeMOpPaHHOM TEXHOJIOTHH.



O6o0mast BBIIEU3IOKEHHOE MOXHO 3aKIIOUHTh, YTO ABTOP JOCTHI 3asABJICHHOW LeJH, U
npeJcTaBieHHas paboTa npescrasiseT coboi 1e0CTHOe HayYHOe UCCIIeIOBaHUE, BHITOJIHEHHOE
Ha aKTYaJIbHYIO TEMY.

8. JlocTOMHCTBA M HEJIOCTATKH B cojepxanum H odopmieHun gucceprauuu. BuiBoas! o
HAY4YHOIH padoTe coHCKaTe/Isl B LEJIOM

B Hacrosmee BpeMs XHMHYecKas MOAM(HUKALHs IOJMMEPOB HCIOJNb3YeTCs He TOJBKO JUis
MOJU(UKAIMK CBOHCTB IOJIMMEPOB, HO M JUI IOJYyYEHHS HOBBIX IIOJHMEPOB, KOTOPHIE
HEBO3MOJKHO IIOJIyYUTh HHMKaKMUMH JApyruMu crnocobamu. bosbiras, 6e3 mnpeyBennyueHus,
cHHTeTHYecKass paboTa aBTOpa IOKa3aja MepCIeKTHBHOCTh CO3JaHHs IUIEHKOOOPa3yIoUuxX
META/UI-IIOJIMMEPHBIX ~ KOMILJIEKCOB  Kak 0a3bl  co3faHus 3(QEKTUBHBIX  CEJIEKTHBHO-
NPOHHMIAEMBIX MEMOpaH, YTO SBJISICTCS HECOMHEHHBIM I0CTOMHCTBOM PadoThl.

[Tocrie 03HaKOMJIEHHS! C TEKCTOM JUCCEPTAlMU MOXKHO IIPEIIOJI0KHTh, YTO «CBEpX3amadeii»
paboTel sBisUIACH  pa3paboTKa CHHTE3a METAUI-NOJUMEPHBIX KOMIUIEKCOB 110  CBOHMM
napaMeTpaM, OTBEYAIOIIKUM BbI30BaM MEMOpPAaHHOIO pa3/IeieHUs] CIOMKHBIX T'a30BBIX W KHJIKHAX
cmecer. C 5TON TOYKH 3peHHs HENOHATHO TO GOJNbIIOEe BHUMAHKE, KOTOPOE Yeujia aBTop npu
aHaliM3e JIMTepaTyphbl, NMOAPOOHOMY pacCMOTPEHHIO TakuX OOJacTedl NMpPHUMEHEHHS METalll-
MOJIMMEPHBIX KOMIIJIEKCOB, KOTOPBIE B paboTe COBEPIICHHO HE 3aTParuBaroTCs (AIeKTPOoPH3HKa,
CEHCOpEl, JIOMHUHECUEeHLHus, QoronpoBoauMocts). M, Haobopor, Temarnka MeMOpaHHOIO
pasjieJIeHdss ¢ HCIOJIB30BaHHEM  METAI-IIOJUMEPHBIX  KOMILUIEKCOB IPAKTHYECKH He
paccmorpeHa. B janHOM ciywae 310 wM3numinHssS HH(pOpMaums, KOTOpas He CrmocoOCTByeT
MOHUMAHHUIO TEKYLIET0 COCTOSHUS UCCICAOBAHMUI, B JAHHOM KOHKPETHOM Cliydae, IPUMEHEHHs
METaJI-IIOJMMEPHBIX KOMIUIEKCOB B MEMOpaHHON TEXHOJIOTHH.

MoHO TakyKe MpEeNnoNokKNUTD, YTO, PEANbHO MPEJCTaBIIss CIOKHOCTh 3TON IMPOOIEeMbI, aBTOP
OrpaHHYHJl 30HY CBOEH OTBETCTBEHHOCTH, KaK 3TO BHJHO M3 Ha3BaHHsS pabOTBI, YKHCTO
CHHTETHYEeCKHMH ITpobiaeMamu. KauecTBo NpoBeIeHHOM CUHTETHYECKOM paboTh, AOMOJIHEHHON
rpaMOTHO  BBHIODaHHBIM ~ KOMIUIEKCOM  B3aUMOOINOJHSIOIMMX METOJOB  XapaKTepH3alHu
CHHTE3HPOBAHHBIX BEIIECTB - YacTh M3 KOTOPHIX pa3paboTaHa JTMYHO aBTOPOM - 3aciy)KUBAaeT
CaMOM BBICOKOH OLEHKH. TONMBKO A MMOMYYeHUs IPOMEKYTOYHBIX COCAUHEHUH U (HHAIBHBIX
MOJIMMEPHBIX METAJLI-KOMITO3HTOB aBTOp mpoBelt Gonee 50 OpUrHHATIBHBIX CHHTE30B.

Bo MHOrux paboTax CHHTE3MpOBaHHBIE IUIEHKOOOPA3yIOIIHe MOJUMEPHI MCIBLITHIBAIOTCS HA
ra3onpoHUIIAEMOCTh M IMPOHHULAEEMOCTh IO OTHOIIEHHIO K IMOJSPHBIM ¥  HENOJISPHBIM
KUIKOCTSIM. DTH JaHHBIE, B COBOKYIHOCTH C JAaHHBIMH II0 aire3dH K METAUIMYECKHM H
MOJMMEPHBIM CyOcTpaTaM, BO MHOIOM OINpENESIOT 00JacTh MPAKTHYECKOTO NPUMEHEHHUS
TIOJYYCHHBIX IIOJIHMEPOB — 3alUTHBIE NOKPBITHS MM CEJIEKTUBHO-IPOHHIIAEMbIE MEMOpaHBI.
EcrecTBeHHO, 4TO aBTOp IpoBeNa Takue dSKcrepuMeHThl. [IpescraBnennsie B paboTe JaHHBIE O
pe3ynbTarax pasJieJIeHHs Ta3oBbIX M JKUAKHX CMeceil, MUIEHKaMHM CHHTE3HPOBaHHBIX MeETall-
HOJUMEPHBIX KOMIIJIEKCOB, XOTS H HE ITO3BOJIAIOT CO BCEH OIPEICTICHHOCTRIO PEKOMEHI0BATh UX
K BHEJIPEHHIO B PEaJIbHYIO MPAKTUKY MEeMOpaHHOH TEeXHOJIOTHH, HO CO3/1al0T XOpouIyro 6a3y s
[IPOBEACHUS JATbHEHIIINX HUCCIIeOBaHHMH.

Bricoko onenuBas oOmui ypoBeHb paboTH, TeM HE MEHee, MOXKHO OTMETHUTh W HUMEIOLIHECs
HEJIOCTATKH.

Tax, CCTh HCKOTOPBIC HEYJauHbIE U CIIOPHBIC YTBEPIKICHHN.

1. Tak B rnase «Bpenenne» B paznene «Hayunasi HoBu3Ha paboThD) aBTOP OTMEYAET, YTO
«YCTaHOBICH MOJAXOJ K CHHTE3Y METalI-MOJUMEPHBIX KOMIUIEKCOB Ha OCHOBE
OouxunonuHconepxkamux nomamepoB ¢ Cu(l), cocrosimuii....». Heuerkoe BbIpakeHHE
«YcTaHoBIIeH NOJXO0A...» He OTpakaeT Hay4HYIO HOBH3HY CHHTE3a.
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Tam xe. B pasmene «llpaktuueckas 3HauMMOCTh PabOTBD) MEpeveHb MPAKTHUECKUX
JOCTH)KEHHUH (3HAUWTENBHO INHMPE) HE COIVIACOBaH C AHAJIOTHYHBIM IIE€pPEYHEM B
Astopedepare.

Tam xe. B pa3nene «OcHoBHBIE MO/I0KEHHSI, BBIHOCHMbIE HA 3AIIMTY» aBTOP IMHIIET:
«llenenanpasnennoe eapvuposanue XuUMU4eckol CMpPYKmMypbl ROAUMEPOS... NO3BONAEM
pezynuposams  mepmuyeckue U - 0epopmMayuoHHO-NPOYHOCMHbIE  XAPAKMEPUCMUKU
makpomonexyn...». Tepmudeckne u JneOpMaIMOHHO-TIPOYHOCTHBIE XapaKTEPUCTHKH
COIIOCTABJIAIOTCS € IMOJUMEPOM (aHcamOieM MakpOMOJIEKYJ) M MaTepHajlaMH Ha €ro
OCHOBE (TIJICHKaMM), HO HUKAK He C OT/eJIbHBIME MaKpPOMOJIEKY/IaMH.

B I'nmase 1. Jlurepatypusbliii 00630p. Pazgen 1.2 «Cunre3 Mera/lI-moJuMepHBIX
KOMILIEKCOB» aBTOP MHUIIET «...6 KOOPOUHAYUOHHOM COCOUHEHUU NPUXooumcs
HeCKONbKO MONEKY/l MOHO- WIU OUOeHMAaHMHO20 Aueanoa (nHanpumep, 06e Uiu mpu
Monexynvl 6uxunonuna, coomeemcmeento)». MoHO — 0JJMH KOMIUIEKC, OMIETEHTHBIN —
nBe cBsizu. Ho He Tpu.

Pazpen 1.2.1.1.2. Cunre3 2,2'-TUNMHPHIAHIIHAMAHOB. AHAIIU3 JIATEPATYPbl B ITOM
pasjiesie HEeMOJIHBIN, YTO MOXKET IIPUBECTH K HENPABUILHOMY BBIOOPY METOIMKH CHHTE3a.
B citydae Tpy1HO HUTPYIOIIMXCSI BEIIECTB, IpuMeHsieTcst 00bHO pacTBop NoOs B cMecn
JIUCEPHOM M TPHCEPHON KUCIIOT, Wi pacTBop 6e3BoaHoro KNO; mwim NaNO;3 B Toit ke
cmecu. Ha naHHbBlli MOMEHT H3BeCTHBI Taike emE Oojee 3(h(PEeKTHBHBIE COCTABBI
autpyromux cmeceit [Ocsaun B.A., Knumoukun H0.H. Hurposauue: Ilpakrukym. U3a-
Bo Camapckoro. roc.trexs. yH-ta: Camapa, 2007. 126 c.].

Tam xe. Pazmen 1.3.3. MemGpansi. (c1p.43, nocineanuit ab3air) aBrop orMmeuaer «7ax, 6
pabome [115] membpanvr na ocHoge NOAUIMUNCHUMUHA, COOEPAHCAUUE KOMNIEKCHbIE
¢pacmenmor ¢ Zn2+, 6vliu UCNOAL306AHbL Ol GblOeNeHUs Y2ieKkuciozo 2asd. buuio
NOKA3aHO, YMO maxkue MmemOpansl umelom CywjecmeenHbvle npeumyujecmea no
CeNeKmusHoOCmu U UHOEKCY NepeanopayuoHHo20 pazoeietiis No0 CPAGHEHUIO C AHAN02AMU,
He cooepoicaujumu KOMRUIEKCHbIX (pazmenmoé». Heynadunoe npemnoxenue. MoOKHO
NOHATb, 4YTO MemOpaHa u3 uurupyemoi paborel otmenser CO, B mpolecce
repBanopanuy, XOTs 3TO XapaKTepHO IS rasopasieiuTenbHbiX MeMOpan. Minu He
NPUBE/ICHBl JAHHBIE I10 MCIOJIB30BAHUIO ONUCHIBAEMONW MeMOpaHbI B Ipoleccax
HIepBanoparuy.

I'naBa 2. DKCIIEPUMEHTAJIBHAS YACTD. Paznen 2.1. Ucxoaubie BemecTrsa u
pacrBopuTesn. ABTop mnuumeT: «KatammszaTopsl: NOpOIIOK Meam». ITO  SBHO
HenocTaTtoyHoe onucanue. CymecTByeT Oonbinoe pa3HooOpa3ue TOBapHBIX MapoK
nopommkos Meau. [Toaromy 66u10 GBI HEOOXOAUMO YTOYHHTE HCTOYHHK, OTKY/IA ITOJIy4YeH
MOPOLIOK M €ro XapaKTEPUCTHKH.

I'nasa 3. PE3YJIBTATDBI U UX OBCYXKIAEHUE. Ctp.73. «[loruamudwt, mo ecmo,
noaumepwl, ... obnadaroujue BbICOKUMU 0epopmMayUuoOHHO-NPOYHOCTIHBIMU
ceoticmeamu....» . JlepOpMaMOHHO-TIPOYHOCTHBIMH CBOMCTBAMH 00J1aaloT  He
nojuMepsbl, a m3jenus u3 Hux. U npanee «llonuamuoer, mo ecmw, nonumepbi...
npeocmasnaiom coboi MakpoMoNeKyIspHblie COSTUHEHHS. .. ». DTO KaK?

Tam xe. C1p.73. «llonubensoxcasunonvl N0 CPABHeHUIO ¢ ROAUUMUOAMY ... 0bAadaiom
MAKUM HECOMHEHHbIM OOCMOUHCMEOM, KAK GbICOKAS CMAOUNLHOCTb, COXPAHAIOWAACS 8
meyenue oaumenvro2o 6pemenu». Heuerkas dopmymupoka. CraOmibHOCTH Yero?
Kakoii mapameTp y NOJHUMHUIOB HecTaOuIeH?

Tam xe. Crp.74. «Beedenue 6 0CHOGHYIO yYenb UMUOHBIX 36eHbEE nNpuddem
CUHME3UPOBAHHBIM — NOAUMEPAM  XOPOWLYI0O  MepMOCMOUKOCMb U 6bICOKUE
Oeopmayuonno-npouHocmuvie ceoiicmea...». Dpasa mnosuciaa B Bosayxe. Hamo
NPUBECTH JI0KA3aTeNbCTBA, MIIM COCNATHCS HA JIMTEpPATypy, €CIH 3TO OOLIEH3BECTHBIN
(akr.

Tam xe. Ctp.87. Tabnuna 1. Pacnonoxenne 3Hadennit MM pasiMuHbIX pacnpeaeieHuii
pacrnojiararoTcsi, Kak mpaBHiIO, B TakoM nopsiike Mn, Mv, Mw. DTOT NOpsiioK HapyIieH



wis - IIAK- 6,6' u ITAK-7,7'. Hago npuBectn o0bsacHeHus. Miu 3T0 MOrpemHocTh
3KcriepumenTa?

12. Tam xe. Crtp.89. Kommenrapuit k Tabm.2. «Veeruuenue monexyaspuvix macc
CONpoB8odNCOanoce 3navumenvhvim ywupernuem MMP (¢ 2.5 — 3 pasza) (Tabruya 2), umo
ceudemenbcmeyem O CYWecmeeHHoM YCUleHuu HeoOHOPOOHOCMU 6 PACMEOPaxy.
Hesepnoe yrBepxkienue. HeoqHOpOAHOCTh pacTBOpa — 93TO CIEACTBHE NPEBBILICHUS
KOHIIGHTPAllMM pPAacTBOpa [0 BEeIWYMH, NPHUBOAAIIMX K (HOPMHPOBAHHIO KIIACTEPOB
nojMMepa B Matpulle pactsopurens. Takue pactBopsl B Metoae ['TIX He ucmons3syiores,
TaKk Kak omnpeneneHue MM MmoxeT ObITh OCYIIECTBJICHO TOJILKO JUIsi W30JMPOBAHHBIX
K1yOkoB. MOMHO MpPeArnoNoKuTh, 4To B maHHOM ciydae [IMK o6pasyior Toiabko
MaKpoOLEId HHU3KOMONCKYIApHOH Mojbl. Kakue-To HAMETKH Ha 3TOT MEXaHHU3M
BBITEKAIOT M3 PE3KOr0 H3JI0Ma Ha XpOMarorpaMme B O0JIaCTH HU3KOMOJIEKYJISIPHON
MO/IBI.

13. Tam xe. Ctp.90. ITocneauuii aGzau. ABTop yTBepXKIaeT. «Pe3yromamol uccie008anus
MONEKYIAPHBIX  Xapakmepucmuk noauamuookuciom u ux MIIK memooom 2zenw-
NpoHUKaloujeli xpomamozpaguu nokazvléaiom, 4mo pamep Kiyoxa norumepos ITAK-
6,6" u ITAK-7,7', mak oice, Kak # ux KOMAUIEKCO8, HeCKONbKO Gbiuie, yem y TIAK-4,4" u
HAK-8,8".  Ilo-euoumomy, >mo senenue C6A3aHO C NOBLIUEHHOU IHCECMKOCHbIO
nonumepnou yenu IIAK-6,6' u IIAK-7,7, nockonvky 6 YKA3AHHBIX ROAUMEPAX,
ecreocmeue  Cneyupuueckozo  pacnonodicenus  KapOOKCUlbHblX  2PYRN,  MOJLEKYbl
npuobpemarom cmpykmypy OAuU3KyI0 K JHcecmkomy cmepoiciio, 8 mo epems kax IAK-4,4'
u IIAK-8,8" oemoncmpupyiom noeviuennyio eubkocmv». JlOCTaTOYHO CIOPHOE
yTBEpXKIeHHE. ['MIpoJMHAMUYECKHH pajiyCc MaKpOMOJIEKYJ Ppas3JIMYHbIX MOJUMEPOB
Henb3s conmocTaBiaTh M3 JaHHBIX [TIX, ocHOBEIBasch TONBKO Ha JaHHBEIX MMP
nojaumepoB. Tem Gonee, He oOpamasi BHUMaHUS Ha MHAEKC MOJHAKCIEPCHOCTH. TyT
CIIMIIKOM MHOro ()akTopoB, BIMSIOMIMX Ha mapamerpsl pacnpeaenenus. CTporo o
YKECTKOCTH LENH U pasMepe KiiyOka MOJKHO yTBEP)KIaTh, TOJBKO ONUPAsCh HA JaHHbIC
BHCKO3UMETPHU H pacueThl cermenta Kyna.

14. Tam xe. Ctp.98. Ilpeamocnenuuit ab3am. «...pocTy mpeenbHO nedopmamuu 10
paspymenus mieHku (Pucynok 53, kpusas 2)...». HeBepHas ccpiika Ha pucyHok. Hamo,
BeposiTHO, (PucyHok 54...).

15. Tam xe. Pasnen 3.8.1. I'azopazaesnTesibHbIe cBoiicTBa. B 9TOM pasjese npuBoasTCS
JIaHHBIE TI0 ra3opasIeINTEILHBIM CBOMCTBAM IJICHOK CHHTE3HPOBAHHBIX MTOJIMMEPOB U HX
METAIOKOMILIEKCOB. OIHAKO HU B JKCIEPUMEHTAIbHOMH YaCTH, HA B 9TOM pasjielie He
NPUBEJICHA CXEMa YCTAHOBKM M METOJHMKA OINpeeleHHs I1apaMeTpoB MeMOpaHHOro
pazneneHus. be3 3TUX J[JaHHBIX CIIOKHO OLIEHHBATH JOCTOBEPHOCTH ITOJYYEHHBIX
pe3yJIbTaToB.

16. Toxe camoe MOkHO OoTHecTH H K pazneny 3.8.2. Ileppanopaunonusie MmeMOpansbl, rie
NPUBEJIEHA TOJIBKO NPHHLUMHATBHAS CXeMa, B OOLIEM-TO M TaK M3BECTHOW METOIHKH
NIEPBAIIOPALIHOHHOrO Pa3JeICHUs JKHIKUX CMECeH.

17. Yreepxknenue (Crtp.108) «Kpome moeo, memanon obpaszyem azeomponei ¢ maxumu
pacmeopumensimu, Kaxk OpomMmeman, NPonawou-2, 6Genson, cenmar, u m.0.» HETOYHA.
Bpommeran (nmM 6poMHCTBIH METHI) IPH HOPMATBHBIX YCIOBHIX OyIeT HaxXxOIHMThCS B
razoodpasznom arperatHoM coctosiuud (Txum = 3,6°C), U, COOTBETCTBEHHO, a3€0TpoIa ¢
METaHOJIOM 00pa30oBaTh HE MOJXKET.

18. Heynauno BeiOpan Mmacwmtab Ha Pucynke 59. MaxcuMalibHOe 3HAYEHHE OpPAMHATHI
sBisiercss He 100%, a 102%.

19. C yuerom nmanneix muxpockonuu (Ctp.109, PucyHok 58), MOXHO BEpHYTHCS K JaHHBIM
[0 NMPOYHOCTHBIM CBOMCTBAM COOTBETCTBYIOIIMX IJICHOK. MeHbIIas MPOYHOCTh IJICHOK
ITA-6,6’'n10 cpaBHeHHIO ¢ IUieHKOH Ha ocHoBe I1A-6,6'- Cut (Ctp.10, Pucynok 55),
MOXKET OBITh 00yCIIOBIEHA HE Pa3IHYHeM B HaIMOJIEKYJIIPHON OpraHU3aI[i{ MOJIUMEPOB,
a B 1Ie()eKTHOCTH CTPYKTYpHI IieHoK ITA-6,6’.



OxHako, BBICKA3aHHbIE 3aMEYaHHs B CBOEM OOJBIIMHCTBE HOCAT PEKOMEHATebHBII
XapakTep, He HMMEIOT NPUHIMIMAILHOIO 3HAYEHHS M He BIMsIOT Ha ofliee Xopoiuee
BIIEYATJICHHE, NPOU3BOJAMMOE BBICOKHM DKCIEPUMEHTAIBHBIM U TEOPETUHECKHM YPOBHEM
paboTEL.

9. 3AK/IIOYEHHUE

Huccepraunonnas pabora ['ynuit Haranmeum CepreeBunl «[IOJIMTETEPOAPUIJIEHBI C
BUXWUHOJIMHOBBIMU ®PAIMEHTAMMU B LEIMX W METAJUI-TIOJIMMEPHBIE
KOMIUIEKCBI HA HMX OCHOBE» sBisercs 3aKOHYEHHOH Hay4HO-KBAJIH(UKALMOHHOM
paboToii, o copepkanuio, popme, aKTyaTbHOCTH, MOJIHOTE MMOCTABJICHHBIX U PEIICHHBIX 3a/ad,
COBOKYITHOCTH HOBBIX HAayYHBIX PE3yJbTAaTOB, B JOCTATOYHON CTENEHHM apryMeHTHPOBaHHBIX,
oTBe4aeT KpHTepHsaM 1. 9-14 «llonoxkeHns o0 NOpAAKE IMPHCYKICHHs YYEHBIX CTEEHEH»,
yTBEpXKAEHHOro mnocrtaHoBneHueM IlpaBurtensctBa PO ot 24 centsabps 2013 r. Ne 842 B
peNaKLH ¢ U3MEHEHUSIMH, YTBEPXKICHHBIMH nTocTaHoBIeHueM [IpaButensctBa PO ot 21 anpens
2016 1. Ne 355, npenbsiBiasieMbiM BAK K KaHAWAATCKUM JAUCCEPTALIMSIM.

ABropedepar nuccepraluy U MyONUKaNuK MO HEH MOJHOCTHIO OTPAXKAIOT HAYYHYIO HOBH3HY H
cojepkanue paboThl. 3a pelleHre BaXXHON 3a/1a4y 110 CHHTE3Y JIMHEHKH MOJHIeTEPOapHIEHOB C
OuxuHOMMHOBBIMH (parmeHTamMu B Hend M ux KommiekcoB ¢ Cu(l) xak OCHOBBI
BBICOKOCEIEKTUBHBIX MEMOpaH Ul pa3JielieHHs ra3oBbIX M JKHIKHX cMmeceit ['yiamii Haranes
Cepreesna 3acily)KMBaeT NPHUCYKICHUS YYEHOH CTENEHM KaHAuJaTa XMMHYECKHX HayK IO
cnienpanbHOCcTH 02.00.06 — BRICOKOMOJIEKYJISIPHBIE COEIUHEHUSI.

OdunuanbHEIA ONMITOHEHT,

JoxTop xumuyeckux Hayk (02.00.06 — BricokoMOIEKyIsIpHBIE COEMHEHNS),
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