OT3LIB onnnaisiere omitonenTa
HA JHCCEPTAIIIO A COMCRAHIC YUCHOI Creneiin
KanauaaTa xumuueckux nayr Koueprung Basepus Koncranrnnosnya
Ha Temy: «becnarnuoBbie RATAINZATOPLI BOCCTANOB/ICHHS KHCA0POAA NSt
TOMIHBHBIX 3JIEMEHTOB HA OCHOBC [IIIA3MOWICKTPOXHMIYCCKH
paculemIcuoro rpaguray
no cneuuaabHocTaM 1.4.15 — « X\HMHs TBCPAOIO TEIa» B

1.4.6 — «D1eRTPOXAMHSI

Paspalorka HOBBIX MNOTOKEK L1 KATWIH3GTOPOB KATOAHON H aHOJAHOH
peakUmil, MPOTEKAIOUIMX B HH3KOTSMIICPATY PHLIX TONANBHLIX djiementax (HTD) -
OJlHA M3 BaXKHLIX 3a/lay COBPEMEHHOMN HIeKTpoXitMuieckoll stepretki. Heemotpsi
Ha WHTEHCUBHBI MOUCK HEYTJIePOAHBIX HOCHTEICH, [MOTEH 1Al
yrilepoacoaepsKaluiux Martepiaios s Texuozorud 1D de ncdepnan, 4rto
CTUMYJHpPYET HcciaedoBaHus B OToil o0nacTi., llepexon oT «TpaadUHOHHLIX»
HocuTener tuma caxxu «Vulcan XC72» K martepuatan Ha OcHOBE I'padeHOBBIX
CTPYKTYP  MO3BOJACT  CYLUCCTBCHHO  VIAYULOWTL — TaKue  XapaKTepUCTHKH
KataiauzaTopa, Kak KaTalMuTiHeckas aKTHBHOCTH M YCTOMUMBOCTL 8 Mpolecce

SKcIutyaraumu. B onmonupyemoit padore paipadoran MAa3MoIeKTPOXUMHYECKHH

METOJ CHHTE3a I'])El()CHOﬂO,‘]OCF}HbIX (I)O])'\"; ViiepoJia,  Helodb30BaHHBIX  IUJTAH
CO3JIaHHA HAHOKOMIIOZHUTOB, B KOTOPLIX VIACPOAHbLIC HOCHTETH, B TOM YHUC/IE H
AOIMUPOBAHHbLIE aTOMAMHK a307Td, JCKOPHPOBUHb! ORCHIaMH HEPEXO,IHBIX METAJIJIOB
(Maprauua, koOaabTa, HHUKE!s, KeJiesa). ]Lt‘.'[biO TaKKMX  HCCICAOBAHHHA ObLIO
co3jlaHue CTAOMIBHBIX H HCJOPOrHX KaTAdWUTHHCCKUX MATCPHAITOR /14 peakKlHHK
SNACKTPOXHUMHUHCCRKOI'O BOCCTAHOBACHHA KHUC. TOpOan B8 HICITOHIBIX CcpelaX. Bce sTo
06}"CIEO!3J’!ITBE!CT ARKTVAJILHOCTL HPOBCACHHOIO HCCHT OB,

Meton Imonay4veHid Tpﬂ(i){.‘]!OI"IO:[(“@!EI:._'.\' CTPYRTYP U HAMMOOHTH3aUMK YaCcTHIL
CATATUTHYECKH aKTHBHBLIX OKCHAOB HA HIINX. 1 aKke DOMBILITHCTRO MPHBEICHHBIX
B pElﬁOTt‘ AKCIHCPHMEHTWILHBIX PE3NILTATOB ABIGIOTCH HOBLIMH. 1O

obecrnieynBaer TpeG_\_-’eJ\-lylo HOBW3HY NpCiACTUB. ICHHOIO HavVHHOI'o HcecJedOBaHUs,
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be3ycnoBHO, 4TO MHOrHE MOMYYEHHBIE AaBTOPON PE3YIbLTATHI MOTYT ObITh [10J1€3HbI
ang  HTD, uto ofecneuusaer HEOOXOAMMYIO [PAKTHUECKYIO 3HAUYUMOCTH
AUCCepPTallMOHHOHN padoThI.

JlocToBepHOCTh  MOJIYUEHHBIX  ABTOPOM  pe3ysibTaToB  odecrneveHa
NPUMEHEHUEeM COBPEMEHHBLIX (H3MUECKUX M (PU3NKO-XUMHUECKUX METOI0B
UCCIIeIOBAHMS, XOpOllled BOCMPOU3BOAMMOCTBIO IKCMEPHMEHTAIbHBIX JAaHHBIX H
UX BHYTpeHHe#l HenportuBopeunBocThio. (reayer OTMETHTh, YTO aBTOP
WCTIOJIL3YET KJIACCHMYEeCKHe M xopoulo cels  3apeKOMEeHI0BABUIME  METO/(bl
MCCIIEIOBAHMS, HANIPUMED, /ISl U3YHEHHS KHHETHKH BOCCTAHOBJIEHMS KUCIOPOJa
NPUMEHEHbBI  BPaLLAIOLIMICH IAMCKOBBIT ICKTPO)L W 00paboTka I0JYYEHHBIX
pe3yJbTaToB ¢ Hcnonb3oBanuem ypasHenust Koyreukoro-Jlesuua. s OGonee
TOYHOTO ONPEAEJCHHS YUC/Ia 3JICKTPOHOB B PEAKUHKM  ICKTPOXUMHUUYECKOIro
BOCCTAHOBJIEHMS  KHUCJAOPOAa MOKHO Obl10  Obl  IIOPEKOMEHI0BAThL  aBTOPY
NPUMEHUTL U METOAMKY BpalLAIOIIErocst AMCKOBOI0 EKTPOIa C KOJIbLOM.

OcHOBHble  pe3ynbTaTbl  paboTbi  ONyOJAHKOBaHLI B BeAYLUMX
MEKAYHAPOIHBIX U OTEHECTBEHHBIX HAaYUHbIX KypHallax.

[lo crpyxrype aucceprauus Kouepruna B.K. coctout 13 4 rias, oTAeAbHO
MPeACTaBIEHbl OCHOBHBIE BbIBOAbI M CIHHCOK UMTHPYeMOi nuTepatypbl. B
JTATEpPATYpHOM  0030pe  KJIACCH(HIMPOBAHBLL  OCHOBHbIE  THUILI  I'padeHOBbIX
CTPYKTYP M IOKa3aHo, 4TO OObLIMHCTBO MarepHasloB, C KOTOPbIMH pabOTarOT
hccienoBaTed, [MpeaAcTaBIsstoT co00i He 2D-CTpyKTypbl, a MalloCloiHBIe
rpaeHono00Hble CTPYKTYphl. Jlanee B nuteparypHoM 0030pe paccMOTpeHbI
OCHOBHbIE METO/Abl CHHTe3a rpadetonolodubix crpykryp. OrnpeaeleHHbIM
MPOTOTUIIOM IMPOBEAEHHBIX B paboTe MCC1e/10BaHHi MOKHO cuuTaTh padory [20],
B KOTOPOH ObIJIO MPOBEACHO 3JICKTPOXHMHUUECKOE paclierieime rpadura B
pacTBOpPax pasaM4HbLIX HEOPraHW4YecKuX colled, HO He Obllla HCIOJIb30BaHa
HU3KOTeMIepaTypHasl IEKTPOINTHAS riiasma. K NperMyLIeCTBaM
SNIEKTPOXUMHYECKOIO METOMAA, M0 MHEHHIO aBTOpa JUTEPATypHOro od3opa, MOKHO
OTHECTH BO3MOJKHOCTb YMPAaBJICHHs TPOLECCOM CHHTE3a 4epe3 BeIUYUHY

PJIEKTPOIHOI'0 IMOTeHLHana: JeHcTBUTEeNLHO M3MeHeHHe [ nHa | BB 9KBHBalNeHTHO
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MnoBheIlIeHHIO TemrepaTypbl Ha 6000 K. Opnako aB1op He akleHTHPYET BHUMaHHe
Ha TOT BOIMPOC, KaK B YCJOBHAX PeaTbHOr0 JKCMNEpPUMEHTAa MOKHO 00eCrevrTh
3KBUIMOTEHLUHAIBHOCTb TOBEPXHOCTH rpauToBOro snektpoaa. O4eBHAHO, UTO
MPU TMOJYYEHHUHU [OPUCTON CTPYKTYPbl C YACTHUHLIM [A30HANOJIHEHHEM I1OP
MPOAYKTaMH 3JeKTPOJu3a, [OBEPXHOCThL YIJIEPOAHOro MaTepuaga CTaHeT
HEIKBUIIOTEHUMAIBHOM,  UYTO  MOXKET  [pPUBECTH K  HEBOCHPOW3BOAUMBIM
pe3ylbTaTaM CHHTe3a HaHorpadeHoBbIX MaTepHasos. Ha Mol B3rusia, TOT BONPOC
cresioBano Obl paccMoTpeTh Oosee JetanbHo. Ha ¢, 25 nurod3opa ykaseiBaercs,
YTO OCHOBHBIMH MHTEpPMEIMaTaMM 1IpH paciiernieHn rpaduTa B [LIEJIOUHON cpejie
ABNSIOTCS yacTUlbl O, 0HAKO B LMTHPYeMOH padore [70] peub MIET 0 YacTHllax
(O7uxc), BOBHHKAIOUIMX HA [OBEPXHOCTH JIHOKCH/IOMAPraHIEBOrO  NIEKTPOa.
Tarxoke ciaenoBano OTMETHTL, 4rto B padorax [92], [94], [101], B KOTOpBIX
cooOuraercs 00 yCTAHOBIGHUU B BOJAHLIX pacTBopax noresunaios -3 B, 8 B, 10 B
U T.4, peub UAET O HaNps/)KeHUU Ha sYelKe, T.K.. TAKHEe HIeKTPOAHbLIC TIOTeHIIHADI
HEeJOCTHIKUMBI B BOAHBIX pacTtpopax. Ckopee, peub HaeT O HanpsyKeHWH Ha
3/IEKTPOJU3EPE B MPOLIECCE CHHTE3A.

K HecOMHEHHBIM HOCTOMHCTBAM [MPOBEICHHOrO aBTOPOM JIUTEpaTypHOro
0o030pa cjeayeT OTHECTH pacCMOTpeHHEe OCHOB MIa3MOYIEKTPOXMMHYECKOro
CHHTEe3a YIJIEPOAHbIX HAHOCTPYKTYP, & TAKkKe BOMPOCOB B3aHMOIEHCTBUS MJ1a3Mbl
U JKHUJKOCTH.

B nuteparyprom 0030pe 11poBejieHo paceMoTperite pasinuHbix tunos HTD,
a TAKKE OTPaXKEHbl KMHETHMKA M MEXaHU3M TPAKTHYECKH Ba/RHOW peakuuu
3JIEKTPOBOCCTAHOBICHHUS KUCI0PO/IA.

B uenom, nurtepatypHblii 0030p HanucaH Ha BBICOKOM HAy4YHOM YPOBHE H
CBU/IETENLCTBYET O BbICOKOH KBAM(pUKallMK asTopa Anccepraund. Ha ocHoBaHMK
NUTEpaTYpHOro o030pa  caefanbl  BbIBO/LI O TOM, KAKHC 11po0JieMbl  He
MCClIe10BaHbI B JOCTaTOYHOH CTeneHH H OnpeaeseHbl  3adayu
SKCIIEPUMEHTAIBHOIO UCCle10BaH s .

['maBa 3 aucceprauuy NocBalleHa ONUCAHHIO METOANK, HCIIOJIb30BAHHBIX B

3KCI'](:‘I'JI1MCHTEI.T[b}-lOﬁ HeaCTH leﬁ()Tl:l. /l_l_"lﬂ CHHTE3d MaTepHalloB aBTOpP MCIOJIL30BAJl

-
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YHHKAIBHYIO YCTAHOBKY, B KOTOPOH BBICOKas CKOPOCTH HAJIOKCHHS MOTEHIHAIA
JOCTHraach paspsioM KOHIEHCATopa Ha yraepojbie daexkTpoast. OaHako, Ha
MOH B3IISLA, HMCIOJB30BaHWE TOKOB ¢ OOJBLIONH CHIOM, obecrnevnBaloumx
pabo4yio MIOTHOCTL Toka ~20 Alem?, HensbencHo OyIACeT NMPUBOANUTE K BBICOKOMY
ra30HANOIHEHHIO JJIEKTPOINTA, YBEIHUHBAIOWEMYCS CO BPEMEHEM 3/ICKTPOJIM3a.
JIns  OUEHKM 3HAYMMOCTH  ITOro  s(ekra  CeJoBal0  yKasaTh o0beM
3IEKTPONUTUYECKOH sUelKH U yCTAHABIMBAIOIIAECS O0bEMHBIE MIOTHOCTH TOKA.

JI1st oXapakTeprU30BbIBAHMS 110JIYHEHHBIX B 1IPOLECCE CHHTC3a MaTepHanoB
OB KUCIO/b30BAHLI PEHTreHOBCKash (POTOIIEKTPOHHAs CMEKTPOCKOIMHS (PDDC),
cKaHUpyloLlasg M MpocBevnBaowas 1ekTpornas Mukpockonus (COM u [1OM),
pEeHTreHO(a30BbIii aHaIn3s, pamMaHoBcKast CMCKTPOCKOTMHKS, na3epHas
nHTepdepoMeTpust 1 TepmorpasnMerTpuucceknil anaans. Ilpn onucannu metona
POOC crenoBano  yKasaTb, OFpaHMUWINCL  JIH  ABTOPLI  MCCIIEOBAHUEM
MOBEPXHOCTHBIX CJIOEB MIIM e MMPOBOJMIIM TPaBlIcHHE HCC/Ie/lyeMbIX MaTepHalloB
C  UeNbi0  MOJYYeHHs KOHLEHTPALMOHHbIX Tipopuseil  siementoB.  Takas
naopmauus  Obima Obl mHTEpecHa Ul TOHHMAHHS 0COOEHHOCTEH
[1a3MO2JIEKTPOXMMHUECKOTO CHHTE3a HAHOIPA(EHOBBIX CTPYKTYP.

KuHeTHKA  BIeKTPOXMMMUECKOro — BOCCTAHOBJEHMs — KHcjiopona  Oblia
MCCJIeIOBAHA METOOM  BpPAlllAloerocs [1I1CKOBOIO  3JEKTpola B UICJTOYHbIX
pacTBOpax. ABTOp yAenus 0onblIOe BHHMAHIE BOMPOCAM BOCMPOH3BOAMMOCTH
IMEKTPOXUMHUUECKHX  JIAHHbIX: OMHCAHbLl  JICTali  [10IIOTOBKH  [TIOBEPXHOCTH
NMEeKTPola, aHa 3arpy3Kka Kkaranusartopa i 7.7 CJe/10Bu10 Obl YKa3aTb, MPH KaKoM
NaplUManbHOM — J@BIeHHH  KMCA0pOAA  1idd  pacTBOpoM  ObUIH  TONYYEHbI
BONIBTAMMEPHLIE KPHBBIE: MPOBOAMIOCHL JH  BOCCTAHOBICHME KHC/IOpoda W3
BO3/IyXa MJIH K€ aBTOPBI 6apOOTHPOBAIKM KHCIOPOT Hepes PACTBOP, UTO BAXKHO JUIA
COMOCTAaBIEHHS MOTYUEHHBIX ABTOPOM U JIHUTEPATYPHBIX J1aHHBIX.

[maBa 4  nocssilleHa  OMNMCAHUIO  DKCMIEPUMEHTOB,  MPOBEJIEHHBIX
HETOCPENCTBEHHO aBTOPOM JMCCepTalMOHHOTO Mccnesiosanus. B rmase 4.1 s
NEKTPOXMMHUECKOTO CHHTE3a MajoCioiiHbix  IpapeHoBbIX  CTPYKTYP (MTC)

UCTIONB30BAHbLI AHOAHAS MW KATOIHAash DIeKIPoIHTHdecKad rJjasma; MNpHBEIACHO
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COMOCTABIEHHE MOMYUCHHBIX BeAnunH. I 10CTOMHCTBAM PadoThl ClIeyeT OTHECTH
mocienoBaTebHOE M BAYMYMBOE — OXApaKTepHU30BbIBAHHC  TOJYYEHIHbIX
MaTepuanoB. ABTOp MHULIET, YTO B MPOLECCEe CUHTE3a MPOMCXOINWIO0 BCKHIIAHHC
pacTBOPA, UTO OBLIO MPEOOJEHO TEPMOCTATHPOBAHHEM PACTBOPA, OIHAKO B 3TOM
cydae cl1efoBalo ykasaTb 0ObLEM sUeiiki H YCI0BH TepMOCTATHpOBAHWS WJH
XOTS 6bl KOHTPONMPOBATH TEMIIEpaTypy B e padoueM TPOCTPAHCTBE. Taxast
uHdopMalMs  HeoOXonMMma  Julsl  obecrieueHHsi  BO3MOKHOCTH  TOBTOPEHUA
[POBEAEHHBIX ABTOPOM DKCMEPHMEHTOB B HE3UBUCHMBIX YCIIOBUSX, a TakKe A
OLEHKH BOCIIPOM3BOAMMOCTH TOJYUEHHBIX PE3Yy/IbTATOB. HeoOxo0aumMo  OblI0
TakKe Oosee MoaApOOHO OMUCATh BAMAHME Ia30HAIIONHCHHS pacTBOpa Ha X0/ [(1)-
kpuBbIX (c. 75). Ha ocHOBaHMM MNPOBEJCHHLIX  IKCNCPUMEHTOB  CACIAH
06OCHOBAHHBII BHIBO O MPUMEHMMOCTH MCTOLA YIEKTPOJIHTHUCCKOH [1a3Mbl U1
cunresa MI'C. OaHaxo BBIBOJ O «HE3HAYHTEALHON [1yOuHe TIPOHUKHOBEHHS
MeKTPUYECKOro MO/ B dNEKTPOA», Ha MOI B3MAd, BLIFIAINT COMHUTEIbHBIM:
FpaUT A0CTATOYHO DMEKTPorposoieH. CKopee. petb HACT O ne6Goboi rnyouHe
MaTepuana, NoaBepraioluerocs BO3eHCTBHIO EKTPOAUTHUECKOH 1a3MBbl.

B rnaBax 4.2-4.3 onucan cuutes nanokomnosutos MI'C ¢ okcuaamu
koGanbTa M APYrHX [EPeXOLHBIX METALIOB, MOMYUCHHDbIC MPpH 3TOM MaTepHalbl
MPOTECTUPOBAHBI B  PEAKLHM  DIIEKTPOXMMHUUECKOro  BbLISICHIA  KUCIOpOAA.
HecoOMHEHHbIM MPEUMYLIECTBOM [PEATOKEHHOMO aBTopoM  MeTola CHHTE3A
SBIISIIOTCS €r0 OTHOCHTENbHAS 1IPOCTOTA M OJHOCTANMITHOCTE, Y CTAHOBIIGHO, {TO
MpH  MCMOJb30BAHUK  AHO/IHBIX  HMMITY/ILCOB  HU  KaTole OOJIbIIIEro CeYEeHHs
paciiervieHuss  rpadura  HE  POUCXOANT, d  [PHPOCT  MACCDI 00yC/I0BIIEH
OCAXKICHHUEM MeTalIMUecKoro kodaibra. OHAaKo H3BECTHO, HTO BOCCTAHOBIICHHE
kobanpTa He npoucxoauT co 100%-HbiM  BLIXO/0OM 110 TOKY. B ycroBusx
HeOydQepHpyeMoro pacTBopa cyabdara HATpHs 3TO MOKET MPUBOLUTL K CHIILHOMY
MoALLEaYMBAHUIO MPUKATOTHOrO €105, &, COOTBETCTBCHHO, K BbINAACHUIO B HEM
FMAPATHPOBAHHBIX OKCHAOB KOOWIbTa BMeCTe ¢ ICKTPOOCAKACHHEM kobasbTa.
CneayeT OTMETHTb, YTO aBTOp He MPCANPHHHMACT MONLITOK KOHTPOJS pH

MPUAIEKTPOAHOTO C0s B MPOLECCE DICKTPOXHMUUCCKOTO CHHTE3A. ObpasoBaHue
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nonos Co®" B BOLHOM pacTBOpe MU MCCIIC10BaHHbLIX aBTopom 3nadeHusx pH (c.
83) mpeacTaBAseTCss COMHUTENLHBIM.

[Toaxox k cuuTesy MI'C, mMoauduuupoBaHiibIX OKCHAAMH TIEPEXOHBIX
METanNoB, B sueiike ¢ GUIOMSAPHBIM MEKTPOJIOM paceMoTpeH B pasaene 4.4. B
MPUHLIMIIE, aBTOP MOIYyYaeT Te JKE KaTaIUTHHYECKHE CUCTCMbL, YTO W B II. 4.1-4.3,
OIHAKO Ha OCHOBE [POBEJEHHBIX HccieroBadnii yOe/nTebHO [10Ka3aHo, HTO
MpoLEeCC CHHTE3a C MCIOIL30BAHMEM OWIIOISIPHBIX DJIEKTPOLOB HMEET CBOM
ocobenHocTH. B KkadecTBe noskesnaHust MOKHO ObUIO Obl NPEIOKHTE CPABHUTD
3aTpaThl OHEPrMM, 3aTpAauMBaeMOil Ha CHUHTE3 KOMIIO3MTOB B sYeHKax ¢
MOHOIOJISIPHBIMU M OUIIOJAPHBIMH IEKTPOLAMI, € 11e/1b10 BbIOOpa Hanbosee
ONTUMAILHOIO BAPUAHTA TO/YUCHHS KATAIM3ATOPOB /UIst Aa/ibHEHLICrO BHEAPEHMS
ero B npakTUKy. [lockoibKy Ha TOJYHCHHBIX KaTalIM3aTopax KMCJIOpod B
OCHOBHOM BOCCTAHABIMBAETCS M0 JABYXNIEKTPOHHOMY MAPLIPYTY, HTO NPUBOAUT K
NOSBNEHMIO ABYX BOMH HAa SKCMEpUMEHTAILIIBIX BObTameporpamMvax (puc. 43),
He BMOJHE MMOHATHO, K KaKOH M3 ITHX BOIH OTHOCHTCS [IPHBEACHHOE B TEKCTE
AMccepTaLUyK CMelIeHHe MoTeHLINana noayBsomnbl ALy 2 (¢. 98). To e oTHOCUTCH
M K puc. 61, 74 npu cpaBHEHHH IOTEHUMWIOB NOJyBOJIHB PBB B ciryuae
MPOTEKAHUs PEaKLMK 10 JABYXIICKTPOHHOMY (£)2 KaKOH 13 BOJIH: MEpBOH WM
BTOpOI OepeTcst A1t pacHeTa) W HeThIPEX 3 ICKTPOHHOMY MapLUIPY TaMm.

3HaueHue HakioHa TadeeBckux 3asucumocteit donee 200 mB/aex (¢. 105)

BBICJSLAMT SIBHO 3aBBIIIEHHLIM M HEXApaKTCPHLIM U1 IEKTPOXUMHYECKOH
KUHETHUKH.

HecoMHEHHBIM JOCTOHHCTBOM padOThl SIBISIETCS TO, HYTO aBTOp HCCIen0Bal
YCTOHYHBOCTD KATaJIUTHUECKOro yhekTa B OTHOLLICHUH peaKuuu
37EKTPOXUMHUECKOro BOCCTaHOBICHUs Kicraopoda (PBK) nocnie anutenbHoro
UMKIMPOBAHMUS M MOKa3aj, uTO OHa CYLIECTBEHHO nyulle no cpaphenuto ¢ Pr/C-
JMEKTPOAOM. YUWTBIBAs, UTO pazpaboTaHHbie HIeKTPoabl OyayT pabdorarte B
kauecTBe katoaoB HTD, MoxHO Ob110 Obl [IPEUIOAKUTL MPOBECTH UCCIIEI0OBAHKS

CTaOMIILHOCTH p33p86OTaHHbIX Karaju3zartopoB B TeHEHHE [LTHTCJIBHOIO BPEMEHMH
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MpU  MOCTOSHHOM TOTEHLMaAe KaTody, COOTBETCTBYIOUIEMY €O pabouemy
3HaueHmIo B pazpabarbiBaembix HTD.

B rnage 4.5 npeacTaBIcHbl pe3yIbTaThl HCCICA0BAHNI HA HAHOKOMIO3HUTAX,
AL KOTOPBIX YIJIEpoHble MaTepHanbl AONHPOBAHBI aTOMaMi a30Ta, HAKOHCL,
coBMellleHHe pa3paboTaHHLIX B JAMCCCPTALIIOHHOM  HCCICIOBAHHM - IPUEMOB
[103BOJIMJIO CO34aTh BbicokoakTuBHble B PBIK karaiusatopsl JjUls  LIETOHHBIX
pacTBopoB (riasa 4.6).

B kauecTBe elle OJAHOrO IOJKeJlaHisl MOKHO Hanucarth CICeAyroLlec.
[MockonbKy JUis TMPAKTHKKA TOMIMBHBIX DJEMEHTOB  C [POTOHIPOBOJSILIEH
MOJMMEPHOH MeMOpaHOi OoJibliee 3HAYCHHE HMECT KaTd/lis PBK B KuCIbIX
pacTBoOpax, MPEJCTaBJISET HMHTEPEC, MOXKHO .1 TPUMCHUTDH pa3pabOTaHHbIE B
MCCEPTALIMY MPHEMBbI JUTS CHHTE3a KAaTAIN3ATOPOB BOCCTAHOBICHNA KNCI0pOaa B
kucasix cpenax (PY/C. PtCr/C, PtCoCr/C n T.1.)?

OCHOBHbBIC BbIBOABI, CAeMaHHble B mHccepramun (ra. 5), He BbI3bIBAIOT
COMHEHHUN. BOJBIIMHCTBO 3aMeuaHuil, YKa3allHLIX B OT3bIBC, HMCET XapakTep
HOKeNaHMit. e BAHSET Ha MOIOKHTEILHYIO OUCHKY padoTbl W HE yManseT
3HAUUMOCTH AHUCCEpPTALLMOHHOIO UCCIACA0BAHNA. [lpeacTanneniibli - MaTepual
MONHO HM3JIOKEeH B MyOIMKauusax asropa. AsTopedepar aleKBaTHO OTpakKaeT
COJIEPIKAHUE JIUCCepTalui.

Jluccepratist oTBeuaeT TpeOOBAHUIM, YCTAHOBICHHbBIM MOCKOBCKHM
rocyZapcTBeHHbIM  yHuBepcuterom  nvedn  M.B.Jlomonocosa K paboTam
nogobroro poga. CoaepxaHue Mccepralndil  COOTBETCTBYCT — MAcnopraM
crienmansHocTedt 1.4.15 — «Xumus tepiaoro reday n 1.4.6 = « JIeKTPOXUMHSA» (1o
XHMHUCCKHM  HAayKam), a TaKKe KPHTCPHsIM, ONpe/IeiICHHbIM - I, 2,1-2.5
TTonokKeHNs O NMPUCYZKAEHHN yueHbIX crerenei B MOCKOBCKOM rocy1apCTBCHHOM
yuupepcutere  umenn  M.B.lomonocosa. a  TakmKe o(opmaeHa,  corjlacHo
npunoxennsim Ne 5, 6 Tlonoxkenus o AuccepTallioHHOM COBETE MoOCKOBCKOI0

rOCYAapCTBEHHOIO YHHBEPCUTETA HMEHH M.B.Jlomotiocosa.
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Taxkum obpazom, couckarens Koueprin B.K. 3aciykuBact NpHCYXKICHUS
YUeHOH CTeleHM KaHaugata XUMHYECKHX HayK M0 CreuHalbHOCTAM 1.4.15 -

«XuMus TBepaoro teqaay u 1.4.6 — « DIeKTPOXUMHsI».
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CrneuualbHOCTh, M0 KOTOPOH 0(QULMaTIbHBIM ONIMOHEHTOM
3allylleHa AuccepTams:

05.17.03 — TEXHOIOTHS MEKTPOXHMHUUYECKUX MPOLUECCOB 1 3allUTa OT KOPPO3HH

Anpec mecta paboTbl:
125047, r. MockBa, Muycckas ni., . 9

OBIOY PXTY um. JIL.U. Menzeneesa, kadeupa o0LLel 1 HEOPraHH1YECKOH XUMHH

77, 0102022

[ToANMKUCH COTPYAHHKA «.ovvneinaneiinns
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GOBIOY PXTY um. JILM. Mcnnencena
B.B. Ky3Heuosa y10CToBepsiio
Vyensrit cexperaps PXTY

Kazmmuuna H.K.
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