OT3bIB OPHITNAJBHOTI'O OIIITIOHEHTA

Ha auccepranuio @enopora Hukutel AnekcanipoBuda « CHHTE3 U HCCIIEIOBaHHE TBEPABIX
MIOTUMEPHBIX IEKTPOIHTOB Ha OCHOBE II0JIMY PETAHOBOTO 37acTOMEpay, IPeACTaBICHHYIO Ha
COMCKaHHe yueHOH CTeNeHH KaHauaaTa XHMAYeCKHX HayK 110 cnenuanbHocTH 1.4.15. Xumus

TBEPAOOTO TElIa

AKTYa/IbHOCTh TeMbI JuccepTanHOHHON paborTbl. COBpEeMEHHBIH ypOBEHH Da3sBHTHA
TEXHOJIOTHH, pacTyllee 3HepromnorpebieHue, a TakkKe MCTOIEHHE 3alacoB HCKOIIAEMOIo
TOIUIMBA [WKTYIOT HEOOXOMMMOCTh CO3JaHMs [eIEBBIX, Oe30IacHBIX M EMKHX YCTPOUCTB
HAKOIUTEHHs U TTpeoOpazoBaHus dHepruu. Cpean TEXHOIOTHH HAKOIIEHHs SHEPIHH BEIICIIAIOTC
NMUTHA-AOHHBEIE AKKyMYJSATOPHl M CYNEpPKOHJAEHCATOpH.. B HHUX NPUMEHSIOTCS IKHIKHE
JNEKTPONUTEL, HO OHH HECTOWKH BO BraxkHOil cpene (oOpasyror Tokcmunyo HF u mexdasHbli
clI0# Ha rpanune ekTpoj/snekTponuT SEI) u HecTaOMIBHBI IIpH Iepenajgax TeMIeparyp.
TBEpzble TOMMMEPHBIE TEKTPONUTHl 00IaIal0T JIydiel cTa0HIBHOCTBIO M THOKOCTBIO, OTHAKO
X HOHHAs NMPOBOJMMOCThL HM3KA HM3-3a CHJIBHOTO B3aMMOJEHCTBHSA KaTHOHOB C IIOJHMEPOM H
NOCTHTAeT 3HAYMMBIX 3HAYeHHWH TONBKO TIPH BBICOKHMX TeMmImeparypax. Jis IMoBbIIIEHHS
TPOBOJMMOCTH B IOJMMEP BBOASAT ITACTH(QHMKATOPHI MM HU3KOMOIEKYJISPHBIE PACTBOPUTENH.
AJIIBTEpHATHBOM CITyXKaT IMOJIHYPETaHOBEIE 3TaCTOMEpPEI, CIOCOOHBIE OOpaTHMO HalyXarh B
IONSPHBIX ~PACTBOPHUTENSIX, YTO MJaéT MEXaHHYECKYIO YCTOMYMBOCTE M YIIYYIICHHYIO
MpOBOAMMOCTE. HecMOTpsSs Ha NEpCHEeKTHBHOCTh, IOIMYPETAHOBEIE MATPHIIEI OCTAIOTCS
MAaJIOM3yYeHHBIMH H HE HAXOMSIT IIMPOKOTO MPAKTHYECKOTO NPUMEHEHMs, 4TO OOOCHOBBIBAET
AKTYyaJIEHOCTE HCCIIEZIOBAHHS.

Hucceprannonnas pabora ®emoposa H.A. mocBamena cuHTe3y TBEPABIX MOIUMEPHEIX
snekTpomuToB (TIID) Ha OCHOBE IOIMYPETAHOBOIO 3MIACTOMEpA, HAIOIHEHHOTO pPacTBOpaMu
coNei MIENOYHBIX METAJIOB B OPraHMHYeCKHX pacTBOPHTEIIX, & TakKe HCCISJOBAHMIO HX
(DH3HKO-XMMHYECKHX XApPaKTEPUCTHK M OLCHKE BO3MOKHOCTH IIPHMEHEHHS B IHOKHX
SIIEKTPOXUMUUECKUX YCTPOICTBAX ¢ IPUMEHEHHEM HOBBIX (yHIAMEHTANBHEIX W MTPAKTHIECKHUX
ITOIXOIOB, YTO SIBJIAETCS aKTyalbHOM 3afauelf XMMHM TBEpIOTo Tela M MarepHaaopeleHus. Ha
OCHOBE NPOBEJEHHOIO aBTOPOM OGIIHPHOTO aHAIM3a JUTepaTyphl OBUIH CHCTEMATH3HPOBAHBI H
0600IIEHEl COBpEMEHHBIE HAYYHBIE NAaHHEIE [0 TeMe HccieoBaHus. B mmreparypHoM o63ope
PACCMOTpPEHEl OCHOBHEBIE THITHI JJIEKTPOXHMMUUYECKHX HAKOTHMTEICH 3HEPrHu - JIMTHUH-HOHHEIE
AKKyMYJISATOPHl ¥ CYIEPKOHIEHCATopsl. [IpOBEJECHO CPABHEHHE HX XapaKTepHCTHK, OTMCICHEI
JIOCTOMHCTBA U HEJOCTATKH.

AHAJH3 coJep:KaHus nnécepraunonnoﬁ paborbi. Jluccepranusa usnoxkena Ha 110

cTpaHuuax, Bkmrodas 13 Tabmum ¥ 56 pPUCYHKOB, H COCTOMT H3 BBEIACHHS, IATH IJIaB,



3aKITIOUEHUS, BEIBOZOB, CIIUCKA IUTHPYEMOH TUTEepaTypEl, COIEp amero 145 HCTOTHMKOB.

Bo BBegennm o000CHOBaHAa 3HAYHUMOCTH BBIOPAHHOH TeMBI, IIOKa3aH YpPOBEHb e€
npopabOoTaHHOCTH B HAaydHOW JMTeparype, ONpedeleHBl Ielb W KOHKPETHBIE 3a/adH
UCCIIeOBaHMs. PacKpbITa Hay4yHas HOBH3HA pe3yJbTaToB, 00OCHOBaHA HMX TEOpPETHYECKasd H
NpUKIaaHas eHHOCTh., ONUCAHBI METOIONOTHYECKHE MOAXOABl M INpPHMEHSIEMBIE METOIBI, 4
TaKke CHOPMYJIHPOBaHBI OCHOBHBIE MOJIOXKEHH, KOTOPEIE BEIHOCATCS Ha 3alUTYy.

B nmeproii raBe BhIMOMHEH 0030p JMTEpaTypbl IO TEME HCCIEAOBaHUS.
[TpoaHaTH3upOBaHEl OCHOBHEIE Pa3HOBHIHOCTH 3MEKTPOXHMHYECKUX HAKONUTENEH SHEPruH, B
TOM YHCIIE JUTHH-HOHHBIE aKKYMYJIATOPEI M CYHIEepKOHIeHCATOPLL, IPOBEIEHO COMOCTABIEHUE HX
pabounx mapamerpoB. OxapakTepu30BaHbI IVIaBHbIE THIBI 3JIEKTPOIUTOB, IpH 3TOM ocoboe
BHUMAHHE Y/IEJeHO TBEPIABIM IOIMMEPHBIM JJEKTPOIHUTAM H HX BKJIagy B 0e30macHOCTb U
3¢ heKTHBHOCTH HakonuTenel. PaccMOTpeHE! MONMHypeTaHbl: ONHCAHO HX XHMHUYIECKOE CTPOEHHE,
crocoOBl  CHHTE3a, OcoOeHHOCTH  MOPQONOrHM M B3aUMOCBA3b  CTPYKTYpBl  C
9KCIITyaTallMOHHBIMU CBOHCTBAMH.

Bo BTOpoii r1aBe ONMCAHbI METOJHKH CHUHTE3a HCCIIEHYEMBIX TBEPIBIX MOMMMEPHEIX
DIEKTPOIMTOB HA OCHOBE MMOJHYPETAHOBOIO 37acToMepa, IIepedrciIe sl IpUMeHsIeMble B paboTe
(GH3MKO-XHMHYECKHE METOIB! aHaNU3a ¢ yKa3aHHEM HCIIOIb3yeMOro o0OpYHOBaHHs M YCIOBHH
POBEIEHHS IKCICPUMEHTA.

Tperbsi mIaBa, COCTOSAIIAS M3 BOCBMM pa3/elioB, IOCBSIICHA H3YYCHHIO MEXaHH3MOB
HaOyXxaHusl MOMMMEPOB M BHIOOPY CHUCTEMBI IIONHYpeTaH-pacTBOpHTENb. OCHOBHOW 3ajadei
ABISICA TTon60p KoMOHMHAUMHK g nomydeHus amopHbIX TIID Ha OCHOBE MONHYpPETAHOBHIX
571aCTOMEPOB, CTaOMJIBHBIX B IMMPOKUX JHANa30HaxX KOHLUEHTPAIM U TEMIIEPATYp. YCTaHOBIIEHO,
YTO ONTHMAIBLHBIMH PACTBOPHTEISIMH BBICTYIAIOT MOMSAPHBIE AlpOTOHHEBIE CPElEl ¢ OMH3KUMH
mapaMeTpaMi PacTBOPHMOCTH XaHCEHAa M BBICOKHM JOHOPHEIM umcioM (NMP, TT'®, [IM®A),
obecrieyrBaoNMe BEICOKOE HabyxaHue, paBHOMEPHOE paclpe/ieieHHe HOHOB H (OPMHPOBaHHE
cTabuIbHEIX, THOKHX HW  BBICOKONPOBOASIIMX  9JEKTPONHTOB,  IPHTONHBIX I
CYIIEPKOHIEHCATOPOB H JIMTHH-HOHHLIX MCTOYHWMKOB. IlokasaHo, 49TO cTemeHs HalOyxaHus
nomuyperana B NMP ¢ comsiMH IIENOYHBIX METAJUIOB MOHOTOHHO CHIDKAETCS C POCTOM
KOHI[EHTPAllHH COMM HEe3aBHCHMO OT Ipuponel KarWoHa (Li*, Na®, K*) u pacroputes.
Usydyenne tepmudeckux cpoiicte cuctembl JMCO — LiBF4 B nommyperade BBIABHIIO
3HAUMTENILHOE CHIKeHue Temreparypsl IutaBneHus JIMCO, oO0ycloBIEHHOE pasMEepHBIM
s dexToM. MexaHHUeCKHe UCIBITAHMS I0Ka3alH, 4To KoHnenTpanus LiBFs Biusier Ha cBolicTBa
57acTOMEpPa: 3aBHCHMOCTD HAINIPSDKSHUS OT YJUIMHEHHS CTajla MOYTH JMHEHHOM, YTO HETUIIMTHO

JJIs1 3ITacCTOMEPOB.

B uerBéproii miaBe OpUBENEH aHANH3 3IEKTPOXHMHYECKHX CBOMCTB ITOJYYEHHBIX



marepuanos. Mccnenosanus MOKa3aid, YTO NOJIMYPETAHOBEIE 3IEKTPOHTEI C PACTBOPAMH CONIEH
HIeJ0YHBIX MeTaioB B NMP 061aiai0T TIMpoKuM OKHOM 3IEKTPOXUMHYECKOH CTaOMIBHOCTH.
Hawmnyummit nokasarens 3admkcmpoBan mast snmekrpoauta ¢ LiClOs — oH cymecTBeHHO
npesocxonut 3Hadenus st cucteM ¢ NaClOs u KClO4. CpaBHeHHE 2NEKTPONMTOB HA OCHOBE
pasHeix pactBoputenet (NMP, IM®A, JMCO) BbIABHIO, 4YTO 3aBHCHMOCTh HOHHON
[POBOJMMOCTH OT KOHIEHTPAllMH CONMH OINpeAensieTcs IVaBHBIM 00pa3oM CBOWCTBAME
[OTAYPETAHOBOM MATPUIB], @ HE THIIOM pacTBOpUTENd. V3MepeHHs METOAOM HMIIEIAHCHOH
CIIEKTPOCKOTMH ToOKasamu, 4to s aiekTponuta ¢ LiClOs kaTmonmHOe 49HMCIO mHepeHoca
coctapigeT tLi* = 0,66, 4T0 ABISACTCS MEPCTICKTHBHBIM IIOKA3aTeNIeM M CBHIETENLCTBYET 00
3¢ HEeKTUBHOM NOJABIEHHH MUIPAllUH aHHOHOB.

B nsTO0i rIaBe IIOKa3zaHa [PHHLMUIHATbHAS [PUMEHHMOCTh pa3paboTaHHBIX
[ONMYPETaHOBBIX  TBEPABIX  moiauMepHBIX  onekTponutoB  (IIY-TIID) B pasmuynbIX
JMEKTPOXHMHYECKHX YCTPOHCTBAaX. OKCIEPUMEHTANBHO IIOATBEPIKIAECHO, 9YTO IIONYyYEHHBIE
MarepHalibl MOTYT BEICTYIIATH B POJIH SJIEKTPOTUTOB B THOKHMX MEKTPOXMMHYECKHX CHCTeMax. B
9aCTHOCTH, B CHMMETPHYHEIX CYNEPKOHIEHCATOPHEIX SYeHKaX JOCTHTHYTa yAeNbHas EMKOCT
10 34,5 ®/r npu cxopocTr ckanuposanus 10 MB/c, pabodee Hanpskenne cocTasmio 10 4,8 B, a
noce 1000 uukiIoB 3apsaa-paspsana coxpassuiocs 83 % nepBoHadansHO# éMkocTH. Kpome Toro,
B TECTOBBIX JIMTHH-HOHHEIX dneMenTax konbwurypauusn LiFePO4/PU-PFL100/L1 Opl1a momydena
yaenbHas EMKocTh kKaroma mopsaka 120 MA-9/r Ha gecaToM ImKie. Takum oOpasom,
[OJTyYEHHBIE PE3YJIBTATHI [IOATBEPIIAIOT IEPCIEKTHBHOCTE Henomp3oBanus ITY-TIID B rubxux
HAKOIUTEISX SHEPTUH,

B 3aKk/Ir04eHHH TIOJBEICHBI HTOTH HCCEPTALMOHHOIO HCCIEA0BAHHU.

[Mocne KamoM IIaBbI JENAKOTCS BHIBOABL, YTO OOJIerdaeT BOCHpHITHE Marepuana. B
3aKIIIOYeHHH C(HOPMYIHPOBaHEI OCHOBHBIE PE3Y/IbTAThl, BBIBOJABI M IEPCIEKTHBEI [allbHCHIICH
pa3pabOoTKH TEMBL.

JuccepranuonHas paboTa XapakTepu3yeTcsl YETKOM CTPYKTYPOH M JIOTHKOH H3JI0KECHHUS.
JTureparypHsii 0030p BHICTPOCH IO IPHHIMITY IEPeX0aa OT OONIMX BONPOCOB K KOHKPETHBIM
aclekTaM TeMEl, a IMOJyYeHHBIE pE3YIbTaThl YIOPSMAOYEHBl II0 BO3PACTAHHMIO CIOKHOCTH
paccMaTpUBaeMoro MaTepuana.

TekcT aBropedepara MOTHOCTBIO COOTBETCTBYET OCHOBHOMY COZEPIKAHMIO AHCCEPTAIIMH.
[Tony4eHHbIe Pe3yIBTATEl U BEIBOJBI HAIIIA OTPAXKEHHE B IyOIMKALMAX W ObUIM [IPEACTABICHEI
HA POCCHHMCKMX M MEKIyHapOIHBIX Hay4dHbX koH(MepeHnmax. OcHoBHOE conepikaHhe paboThl
MpeJCTABNEHO B 5 CTATesSX B peIeH3UPYeMBIX HAYUHEIX >KYPHANAX, WHIEKCHPYEMBIX B
MeKyHapoHbIX Gasax naHuHbix Web of Science u Scopus, 7 Tesucax noxmanos. [lomysen 1

nareut PO.



Hay4nas HOBH3HA HCCJICAOBAHMS HE BBI3IBAET COMHEHHUS. OKCICPUMEHTAIBHO
YCTaHOBIICHBI TIPE/E/IbHBIC 3HAUCHHS CTETIEHH HaOyXaHHsI HOBOTO IIOJIMYPETaHOBOTO S1IaCTOMEpa
B IIMPOKOM PSIy OPraHHYECKHX PACTBOPUTEIIEH U BEIIBIECHBI CHCTEMBI, O3BO/SIOMIE OCTH b
MAaKCHMATBHOTO HaOyXaHHs 0e3 3HAYMTENbHOM IOTEPH MEXaHMYECKHX CBOHCTB. Metonom
HAGYXaHMs IOIMYPETAHOBOTO OJ7acTOMEPa B PacTBOpax CONCH IIENOYHBIX METAIOB B
OpraHMYEeCKUX DACTBOPUTEIX IOTYydEHbI HOBBIC TBEDIbIE MONMMEPHBIE OICKTPONHTEI, i
KOTOPHIX H3MepeHa HOHHAsS NPOBOAMMOCTh B IIMPOKOM HHTEpBAlE TEMIEPaTyp. Bnepsrle
HCCIIEIOBAHO BIMSHAE NPMPOABE M KOHIEHTPAUMH COJNM IIET0YHOr0 METalla B OpraHHaeCcKoM
3IEKTPONIUTE HAa CBOHCTBA TBEPIOTO MONMMEPHOTO 3MEKTPOTHUTA, MOJYYCHHOTO MyTEM
nabyxannsg. [lokazaHo, 4TO TaKHe MEKTPOJMTHL HA OCHOBE MOJNHYPETAHOBBIX 3aCTOMEPOB
IIPUTOHEI I CO3JAHHS TBEPIOTETBHBIX aKKyMY/ISTOPOB 1 CyEPKOHACHCATOPOB.

Teopernueckas H NpPAKTHYECKAA 3HAYUMOCTH [IHCCEPTAUHOHHOH padoThl.
TTOJTy9eHEl Pe3y/IBTaTHl, KOTOPEIC MOTYT OBITh TOJE3HBI NPH NalbHEHIICH pa3zpaboTKe IpyrHx
TBEP/BIX TOMMMEPHBIX MEKTPONHTOB. PaspaboTaHb! yCIOBHS Oy YEHHS TBEPABIX NOTMMEPHBIX
SIEKTPOITHTOB TyTeM HaGyXaHHs MOJNHYPETAHOBOIO 3MacTOMEpa OPraHMYeCKMMH PacTBOpaMH
coneit menounsix meramio (LiBFs, LiClOs, KClOs u NaClOi). BelBrmeHsl IyTH
MOMDHITIPOBAHHS YKA3AHHBIX TBEPABIX MONTUMEPHBIX SMEKTPOJHTOB € LENBIO yIyHIICHUs X
3IeKTpOXHMHUYeckux cBoicTs. [lokazaHa BO3MOKHOCTH —TNPUMEHEHHS —IOIMYPETAHOBBIX
SMACTOMEPOB B  Ka4ecTBe TBEPJAOrO IOTMMEPHOTO  3JIEKTPOIMTa UL JTATHA-MOHHBIX
AKKyMYJISITOPOB H CYIEPKOHIEHCATOPOB.

OGOCHOBAHHOCTh M A0CTOBEPHOCTh HAYYHBIX MOJ0XKeHWIH padoTbl, BLIBOIOB H
3akai0dennii. JIOCTOBEPHOCT M OOOCHOBAHHOCTH NOJIOXKEHMH, pPE3y/IbTaTOB M BBIBOIOB,
BEIHOCHMBIX ~ HA  3al(MTy, MOATBEPXKOAOTCA  MPEXkKAE  BCErO0  BOCIPOHU3BOAMMOCTEIO
OKCIIEPHMEHTANBHEIX ~ JI@HHEIX M COIVIACOBAHHOCTBIO ~ PE3YJIBTATOB,  IOMYHCHHBIX €
HCIIONB30BAHNEM HE3aBHCHMEIX (DH3MKO-XMMHYECKMX METONOB. MeXaHHIeCKHe HCIIBITaHUsA
NIPOBOIMJIKCH Ha YHHBEPCANBHOH Pa3pEIBHOR MaIlKHE Shimadzu AGS X, a 3n1eKTpOXHUMHICCKUE
CBOMCTBA MCCIIEIOBAIHCH METOJAMH TajbBAHOCTATHYECKOrO IHKIMPOBAHHKS W CIIEKTPOCKOIIHH
37EeKTPOXHMHYECKOTr0 HMIIEIaHCa.

3ameuaHus ¥ BOIPOCHI 10 JACCEPTANIHOHHOH paboTe

1. Tlpy omucaHMH CHHTE3a IONMYPETAHOBOTO 3IaCTOMEPA (51-52 ctp.) HEe yKa3aHO
cTexmomerpudeckoe cootHomenne NCO-rpymil OpermonuMepa W aMHHOTPYHI OTBEPIHTEIA
MOCA. DT0 COOTHOIIEHHE OIpe/eNseT CTENeHb CIIHBKH, KOTOpasd, B CBOIO 0Yepe/lb, BIMACT Ha
HabyXaeMOCTh ¥ MEXaHHIECKHIE CBOMCTBA.

2. B paszene 2.1 npu onmcaHuH OUMCTKY U cymky LiBF, ykasaf peium 140 °C B BakyyMe

B TeueHue 2 nHeii. VzBectHO, yto LiBF,; 9yBCTBHTENCH K HarpeBaHHIO H MOXET paznararbcs.



KonTtponuposanacek 11 cTabHIBHOCTE COJH IIPH TAKOM PEKHME CYIIKHA?

3. Ilpu nomy4yenun komnosura MXene-AY cymka ocymecteimsuiace npa 100 °C Ha Bozmyxe.
W3 nuteparyper usBecTHO, uTo MXene MOKET OKHUCIATHCSA MIPH HATPEBaHWH B IIPUCYTCTBHH
kuciopoza. [IpoBoswics M KOHTPOIb cTpyKTypsl MXene nocne cymxu?

4. B paznene 3.3 npuseneHs! ypaBHeHHs1 @nopu—Penepa u @nopu—Xarruaca g pacuéra
cTeneHd HaOyXaHHUs, OJHAKO MO 3KCIEPUMEHTAIBHBIM MAHHBIM HE pPAacCUUTAHBl MapaMmeTp
B3aMMOJEHCTBHS ) W CPEIHssl MOJeKyJsipHas Mmacca Mexny cummBkamu Mc. Takue pacuérsr
1103BoMIE Ob1 6on1ee NIyboKo HHTEPIPETHPOBATE MO YEHHEIE PE3YJIbTATEL

5. B pazgene 4.1 (crp. 83) ykazaHO, 4TO HOHHas [POBOAMMOCTE i oOpa3uoB ¢ 5 u 7
macc.% LiBF, cocrasmser «mopsaka 5-107' Cm/cm». DT0 3HadeHHE IIpeACTaBISETCS
sappmueHHeM (0,5 Cm/eM  —  [OpoBoAMMOCTB, — XapakTepHas  JUis  METAUIOB H
KOHLEHTPUPOBAHHBIX JKHJKHUX O3JICKTPONUTOB, HO HE AMA TBEPABIX IIONHMEPHBIX CHCTEM).
BeposaTHO, IMEET MECTO OIedaTKa, i IOApasyMeBanoch 3Hadenue 5-107* Cm/cm.

6. Ilpy HCHBITAaHHAX aCHMMETPHYHOM cymepkoHJeHcaTopHOH sueitku MXene-AY//PU-
PFL100//LTO coxpanenne émroctu nocie 1000 muknoB coctasuno numb 70%, 4To 3aMeTHO
HHKE, 9eM UId cuMMeTpudHo# saeiku (83%). B pabore He mpemnoxkeHO OOBSICHEHHS STOMY
dbaxry. beuto 6B MHTEpPECHO y3HaTh, ¢ 4eM aBTOp CBs3bIBAaeT Oonee OBICTPYH IerpajaLuio
ACUMMETPHUYHOH TYEHKH.

7. HOna muruii-nonHo# mnomysueiiku LiFePO,/PU-PFL100/Li nuknmpoBaHue IPOBEIEHO
ToneKo 10 10 muximoB. OToro o6véMa HEIOCTATOYHO UL OLEHKH IPAKTHUIECKOM IPHIOAHOCTH
anexTponuTa. JKenaTelnbHO NpeNCTaBUTL pe3ysLTaThl Ooslee IMTENLHOIO IUKIMPOBAHHS (HE
Meree 50—-100 mukmoB).

K coxaneHuto, BEpOSTHO BCIEJCTBHE CIICIIKH, aBTOPY HE YIaloch M30ekKaTh OIIEUaToK,
rpaMMAaTHYEeCKHX M CTHIMCTHYECKHX OmMOOK mpH oopmiieHuH paboTel. B kadecTBe mpumepa
MOHO ITPUBECTH CIIEYyIOIIEe:

- «cermoparop» BMECTO «cemaparop» Ha cTp. 96, «...HalOIHEHHOIO HAIOJIHEHHOH...» Ha
cTp. 87, «IIONEYEHHEINY» BMECTO «IIOTyUeHHbIH» Ha cTp. 96 u 1p.;

- CKaH MOAMHKCH aBTopa Ha pucyHke 76 B aBropedepare (cTp. 13);

- IyTaHWIla ¢ Hymepanmed Tabmuil M PHCYHKOB Ha CTp. 72 pAWccepranuu # ctp. 19
aBTOpedepara;

- HeT eluH000pas3us B 0hOpMIEHUH CIIHCKA [IUTUPYEMOH JIMTEPATy PBI;

- 0oOHapy/KeHO PpAacXOXKICHHE B KOJIHYSCTBE OIMyOIMKOBaHHEIX pabor — 12 pabor B

nuccepranuu (ctp. 11) u 13 - B aTopedepare (cTp. 22-23)



VkazaHHEIE 3aMEUaHHs HOCAT YaCTHBIM XapakTep, MOryT OBITh IOACHEHBI B IIpoIecce
o6CyXK/IeHHs M He CHIDKAIOT B IIENIOM HaydHOH LEHHOCTH MPOBEAEHHOTO IHCCEPTAaLHOHHOTO
HCCIIEIOBAHHS.

3ak/noueHue

Jluccepraumonnas pabGora @emoposa H.A. BblIONHEHA HAa BBICOKOM  YPOBHE,
3ANUINAEMBIE DPE3YJILTAThl SIBJISFOTCS HOBBIMH, OOOCHOBaHHBIME M HMCIONIMMH HAy4HOEe H
IPAKTHYECKOe 3HAUCHHE, BBIBOJBI HAXOAATCSA B COOTBETCTBHH C IOIYyYEHHBIM aBTOPOM
pe3ynsTaTaMi, a cama paboTa sB/IAEeTC 3aKOHIEHHBIM Hay YHBIM HCCIICIOBAHHEM.

[To aKTyambHOCTH PACCMOTPEHHON TeMBI, HAYYHOH HOBH3HE, MPAKTHYECKOH 3HATHMOCTH
IIOJMyYEHHEIX pE3YJIsTaroB H OOBEMY SKCIEPHMEHTAIBHBIX HCCIEAOBAHUH IIPEACTaBICHHAS
JCCEepTAIMOHHas paboTa COOTBETCTBYET MyHKTaM 1, 2, 6, 7 macrmopTa ClenranbHOCTH « XAMHL
TBEPIOrO Tela», a TakKe OTBedaeT BeceM Tpebopanusam mm. 9-14 «llonoxeHHa O IOPAIKE
TPHCYKIEHHs YUEHBIX CTeleHel», yrBepxaguunoro Ilocranosnenuem Ilpasutensctsa PO or
24.09.2013 Ne 842 ¢ mamenenusmu ot 20 mapra 2021 . Ne 426, a e& aBTop, ®@enopo Hukura
AJIeKCaH/IPOBHY, 3aCITy)XHBAeT IPUCYKICHHS YIEHOH CTENeHH KaHIUaaTa XUMUIECKHUX HayK IO

crenmansHocTd 1.4.15. Xumus TBEPIOro Tena (XUMHYECKHE HayKH).

[MaBHbIM HAYIHEBIH COTPY/AHMK, 3aBEIYIONIHA
naboparopuell opraHu4eCKux
(yHKIHOHATBHBIX MaTepUanoB Y PUMCKOro
HHCTHTYTa XUMHH — 000COOIEHHOI0
cTpykrypHoro mozppasaenenns ®I'EHY
Vdumckoro denepankHOro
uccienosarensekoro nentpa PAH, nokrop
XUMHYECKHX Hayk, mpodeccop (02.00.03 —
OpraHuyecKas XUMHsI)
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