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OT3bIB
Belyllled OpraHu3alyy Ha JUCCepTalMoOHHY10 paboty bioxuna Anekces
Huxonaesnuya «TepmodyBeTBHTE/IbHbBIE 3B€31000pa3HbIe HOJHOKCA30JHHbI C
KaJIHKCAPeHOBBIM HEHTPOM BeTBJICHHSs», [IPE/ICTABJICHHYIO Ha COMCKaHHUE
YYEHOM CTENeHH KaHIUuaTa XMMUYECKHX HayK I10 CTIeLIHaTbHOCTH

1.4.7. BBICOKOMOJIEKYIISIpHBIE COeTUHEeHUS (XUMHYECKHE HAYKH)

Ilocnenamne Tpu pecsATHIeTHs] NpUCTAlIbHOEe BHHMaHHE HCCIeqoBaTesei
NPUBJIEKAIOT TaK Ha3blBaeMble “yMHble monuMmepsl” (smart polymers), dTO
obycnoBieHo  GonbIIMM  JAuana3oHOM — obiacredf  HMX  MPAKTHYECKOTo
ucnons3oBanmsa. Ocoboe MecTo cpemdt HHX 3aHMMAalOT TepMo- u  pH-
4yBCTBHUTEJILHBIE TTOJIMMEPH! CI0KHOW apXUTEKTYyphl K KOTOPHIM MOXXHO OTHECTH
MHOTOJTy4€BBI€ 3B€3/1bl, CBEPXPa3BETBICHHBIE TOJIUMEPHI U MOJIEKYJISIPHBIE IIETKH.
[llupokye BO3MOXKHOCTH HAIPABICHHOTO BIHSHHUS Ha XHMHYECKOE CTPOCHHUE
TaKMX IIOJUMEpPOB, Ha OCOOEHHOCTH pachpelelieHus M0 HuX 00bemy
QyHKIMOHANBHBIX TPYyNH M Ha HAJMOJIEKYJSIPHYIO CTPYKTYPY OTKpPBIBAIOT
YHUKaJIbHbIE IEPCIEeKTHBBl AJs KCIOIB30BAaHUS TAaKOro poja MaKpOMOJIEKYJ B
Ouonorny u meauuuHe. [[ns MomenMpoBaHUS NMPOTEKAIOUIMX B XKHUBOM MPUPOJIE
NPOLIECCOB, CYIIECTBYET HOBasl CTpATer sl KOHCTPYUPOBAHHSI CYNPaMOJIeKyJIIPHBIX
KOJUIOWJHBIX CTPYKTYp, OCHOBaHHas Ha BBEJEHUM B COCTaB IMOJUMepa
¢parmMeHTOB, roTOBBIX K 3((PEKTHBHOMY CBS3bIBAHUIO HEOPraHUYECKUX HOHOB M
OpraHMYeCKHX coelMHeHHH. [IepCrieKTUBHBIME C 3TOM TOYKM 3pEHHUs SBJISIOTCS

NNOJTUMEPEI, IMPOABIIAONINEC CITOCOOHOCTE K MOJICKYIISIPHOMY Y3HaBaHHKO, KOTOpPas



CYIIECTBEHHO YBEIMYHUBACTCS IpPU MEPEXO[e OT JIMHEHHBIX K 3Be3/1000pasHBIM
MakpoMmoJeKynaM. B KayecTBe LEHTPANbHBIX OJIEMEHTOB 3Be€3J000pa3HBIX
TIOJIUMEPOB MOTYT OBITh HCIIOJNB30BAHBl MAKPOLMKIHYECKHE COCIUHEHHS —
KaJIMKCapeHBl, POSBIIOIIIE CIIOCOOHOCTh K 0OPa30BaHUIO CYIPaMOJIEKYIAPHBIX
CTPYKTYp M MOJICKYJIIDHOMY Y3HA4BaHHIO 33 CUET KOMIUIEKCOOOpa3oBaHMs C
HU3KOMOJIEKYJISIPHBIMU COeIMHEHUSIMU U HOHAMU METaJLIOB.

JUis  Takoro BaXXHOrO OHOMEIUIIMHCKOTO IIPUJIOXKEHHS, KaK CHCTEMBI
aJlpecHOM JOCTaBKH JIEKapCTB, MHTEpecC IIPE/ICTaBIISIOT TaKXKe
TEPMOYYBCTBUTEJIBHBIE MTOJUMEPEI ¢ OJIM3KOH K TeMIlepaType 4ej0BEYeCKOro Tesa
HIJKHEH KPUTHYECKOW TeMneparypoil pactBopenus. K atoif rpymme monmmepos
OTHOCSATCS IIOJIMOKCA30JIMHBI, KOTOpBIE SBISAIOTCS CTPYKTYPHBIMH aHAJIOraMH
nonunentuoB. ITonu(2-ankui-2-0Kca30IuH)bl GHOCOBMECTUMBI M pa3pelleHbl K
MCIIOJIb30BAHUIO Ha JiIoaX. OJHaKo NPUMEHEHHE MONHOKCA30IUH-COePKaIIUX
NONMMEPOB il  OMOMENMLMHCKMX —IpWIOXKEeHHH TpeGyeT mnpoBeaeHHs
MCCIIeIOBaHHA HMX KOMIUIEKCOOOpasyIOIMX CBOMCTB, a TakXe IPOLECcCOB
accolMalyy  TaKuX  IIOJIUMEPOB  C HU3KOMOJIEKYJISPHBIMH  COEIUHEHHUSAMH
¥ TeMIIepaTypHOi 06paTUMOCTH KOMILIEKCOOOpa30BaHusI.

Ha ceroausinumit neHb METOIBI CHHTE3a 3B€3000pa3HbIX MOTHOKCA30IMHOB
paspaboTaHbl HEZOCTaTOYHO. B mepByio ouepesib 3TO OTHOCHTCS K CO3JAHHIO
MoMM(YHKIMOHATBHBIX MaKPOMHHMIMATOPOB, IIO3BOJISIOUMX BBOAWTH B COCTAB
A7ipa MOJIMMEpa CTPYKTYPHBIE JIEMEHTHI Pa3IHNYHON XUMUIECKOU MTPUPOIBL.

B cBa3u ¢ atum juccepraumonHas paGora A.H. Bnoxuna, B KOTOpOii
[IPEJJI0KeHbl HOBbIE MHMIIMATOPHl KaTHOHHOW IOJIMMEpPHU3AllMKM OKCA30JIMHOB Ha
OCHOBE  MOJH(YHKIMOHAIBHBIX  XJIOPCYIb()HUPOBAHHBIX  KAIMKCAPEHOB M
paccMOTpEeHbI BO3MOXKHOCTH CHHTEe3a 3Be31000pa3HbIX MOJHOKCA30IMHOB C TOMO-,
0JIOK- M TpaJMeHTHBIMH JIy4aMH, @ TAKXK€ HCCIIEJOBAHO BIMSHHE CTPOCHMUS
NIOJIMMEPOB HA HX TEPMOYYBCTBHUTENIbHBIE W KOMIUIEKCOOOpa3yrollue CBOWCTBA,
SIBJISIETCS AKTYaJIbHBIM HCCIE0BAHHEM.

Huccepranmonnas pabora A.H. Broxuna usnoxena Ha 149 crpaHunax,
COCTOMT M3 BBEJCHHMS, TpeX [JlaB, BKIIOYAIOIIUX JIUTEpATypHBIH 0630p,

SKCIIEPUMEHTAJIBHYI0O 4YacTh, OCHOBHBIE pe3yjibTarel H HX O6C)()KI[EHHB >



3aKJIFOYCHUE W CIIMCOK HMCIIOJIBb30BAHHBIX UCTOYHMKOB (216 HaumeHoBanwuii). Tekcr
JAMCCePTaLMH BKJIIOYAET B ce0s 72 pUCYHKOB U 6 Tabnu1l.

Anaju3 coaeprkanusi paGoThl.

Bo BBegenHH aBTOPOM TOCTaBieHbI LENM W 3afa4d  MCCIIEIOBAHMS,
copMy/IMpOBaHa aKTyalbHOCTh TeMbl HCCIENOBAHMS, ONMCHIBAETCS HAydHAs
HOBHM3HA M NPAKTHUYECKas 3HAYUMOCTB IOJYy4E€HHBIX Pe3yJIbTATOB, IPE/ICTABIEHbI
OCHOBHBI€ I10JIO)KEHHMs1, BRIHOCUMBIE Ha 3aIlHTY.

IlepBasi rnaBa npencrapiseT coGol aHANIMTHYECKUH 0630p JIHTEPaTyphI, B
KOTOPOM  pacCMOTPEHbl OCHOBHBIE IIOAXOABl K CHHTe3y 3Be3/006pa3HBIX
NOJIMMEPOB, MEXaHH3M KAaTHOHHOW IOJIMMEpPU3alldld OKCA30JMHOB, a TAKKe
METO/IbI CHHTE3a 3Be31000pa3HbIX MOJIMOKCA30/IMHOB C PA3IHYHBIMU CTPYKTYPAMHU
ueHTpa BeTBiIeHWs. CHellaH KpUTHYECKMH aHAIN3 BIMSHHS Crocoba MomydeHus
MOJMMEPOB Ha HUX MOJIEKYJIAPHO-MacCcoBble XapaKTepUCTHKH. IlpencrapieHa
HHQOpMAlWs. O BIMAHMH XMMHYECKOrO CTPOEHHsS Jydedl Ha CTHMYI-
4yBCTBUTEJ/IbHBIE CBOMCTBA 3Be34000pa3HbIX MMOJIMOKCA30IUHOB.

Bropas riaaBa IOCBAILLIEHA  OIMCAHHIO METOIUK CHHTE3a
MaKpOWHHIIMATOPOB, JMHEHHBIX M 3Be3J000pa3HBIX IOJIHOKCA30JIHHOB, AHAIM3Y
MOy9eHHBIX IIOJIMMEPOB, a TaKXKe HCCIEeJOBAaHUIO KUHETHKH IOJMMEePU3aluiu
OKCa30JIMHOB Ha HWHUIMATOPaX CyJIb(QOHUIXIOPUAHOrO THMA. IIpencraBieHsl
TAKXKE€ METOAMKH HCCIIE[IOBAHUS II0JIMMEPOB B PpacTBOpe, B TOM YHCIe
OnpeesIeHHe KPUTHIECKOH KOHLIEHTPAllui MHULIEJUTIO00Pa30BaHus ¥ UCCIIEI0BaHNE
KoMIuIekcooOpasyromux  cBoiictB. [logpo6HO omucaHsl crocoObl  CHHTE3a
MOHOMEPOB ¥  MOJMUMEPOB, IPUBEAEHbl HCYEPNBIBAIOLIME  JAHHbIE O
XapaKTepHUCTHUKAX IOTYYEHHBIX COeIMHEHHH.

B Tperbeil ruase npejcTaBleHbl OCHOBHbBIE pe3yJbTaThl, MOTydeHHbIE
aBTOpoM. B 9TOM pasmene omucaHbl MeTOABI CMHTe3a Kaiuumkc[4]- w
KaJMKc[8]apeHoB, cozlepxKalluX XJIOPCYIb()OHUILHbIE TPYNNBl B HIKHEM W
BepxHeM 0060/1e MaKpOLMKJIA, IIPeICTABJIEHbI Pe3yIbTaThl HCCIIE[OBAHUS KUHETHKH
MOJMMEPHU3allMi OKCA30JMHOB Ha HMHHULIMATOPaX CyIb(GOHUIXJIOPUIHOIO THIIA,
METO/Ibl ONpPE/ETICHUS MOJIEKYJIAPHO-MACCOBBIX XapaKTEPUCTHUK IMOJTYYEHHBIX

COIIOJIMMEPOB, B TOM YHCJIE IIyT€M CEIeKTUBHOW NeCTPyKUMH. ABTOPOM ObLjI0



MOKa3aHO, YTO MPENJOXKEHHble HHUIMATOPHI IO3BOJSIOT  HHHIMMPOBATH
KaTHOHHYIO IOJIMMEPHU3ALIUIO OKCA30JIMHOB B PE)XXUME OTCYTCTBHS HEOOPaTHMOro
00pBIBa U MOJTy4aTh MONMMEpE], B TOM YHCIe GIOYHOMN U rPaMeHTHON CTPYKTYPEI
C Y3KHM MOJIEKYJIIPHO-MaCCOBBIM pacpeieieHHEM.

HanbHeliye wuccaenoBaHusl ObUIH HampaBieHbl HAa M3ydeHHE CBOWCTB
MOJIy4YCHHBIX IIOJIMMEPOB B BOIHBIX PAacTBOpAX, B YAaCTHOCTH HA OIpeJejieHHe
KPUTHYECKOM KOHIEHTPAIMH MUIIEII000pa30BaHUs, CIOCOOHOCTH 00pa30BLIBAThH
KOMILIEKCBI u/unm THAPOMUIH3UPOBATE ruzpodhoOHbIe MOJIEKYJIbI,
NPEACTABIAIOIIME HMHTepeC Ui OHOMEIMIMHCKMX NPWIOKEHHH, a TaKKe
TICPBUYHBIC MCCIIEI0OBAHKSA TEPMOYYBCTBUTEIIBHOCTH OOBEKTOB MCCJIEJOBAHHUS B
BOJHBIX pacTBopax. B pesynbrate paboThl 6b1I0 MOKa3aHO, YTO 3BE31000pa3HbIe
MOJIMOKCA30JIMHBl ¢  KalMKCAPEHOBBIM IIEHTPOM BETBIEHHS 3(D(PEKTHBHO
CONMOOMITIO3UPYIOT  THAPO(OOHBIE HU3KOMOJIEKYJSIPHBIE COEJMHEHHS HIKE
HWKHEH KPUTUYECKOH TeMIepaTypbl PacTBOPHMOCTH M 0OpaTuMo 00pasyroT
nByx(a3Hylo cucteMy 1pu Goiee BHICOKHX TeMIIEpaTypax.

B nemoM mnpemioxkeHHbIe B IHCCEPTAllMM IMOAXOJBI OTKPHIBAIOT IMyTh K
peLeHnIo pobIeMbl NOJTyYeHUS HOBBIX OHOCOBMECTUMBIX
TEPMOYYBCTBUTEIILHBIX ITOJIUMEPOB CIIOKHON apXUTEKTYPHI.

Haylmaﬂ HOBH3HA 3aKJII04a€TCs B CJIEAYIOLINUX MOJTYYCHHBIX pe3yJbTaTax:

. BIIEPBBIE  OCYLIECTBJIIEHA  KAaTUOHHAs  MOJUMEpHU3alMs  2-aJKuiI-2-
OKCa30JIMHOB c HUCIIOJIb30BAHHUEM B Ka4yecTBe UHUIHATOPOB
CYJIb()OHUIITATIOTeHUIOB;

. Ha OCHOBE HCCIICJJOBaHHS KHHETHKH IIOJMMEpH3aluHd  2-aJIKHJI-2-

OKCa30JIHHOB II0J{ JEHCTBMEM WHHULIUATOPOB CYIb(OHWITAIOTEHHIHOIO THUINA
YCTaHOBJIEH NCEBI0KUBOM MEXaHNU3M IOJIUMEPU3ALH;

. CHHTE3MPOBAHbl HOBBIE WHHLMATOPHI CyJbGOOHUIXJIOPUIHOIO THIIA Ha
OCHOBe Kaiuukc[4]- u Kamukc[8]apeHOB ¢ WHHIMHPYIOIIMMH TpyIIIaMH,
BBE/IEHHBIMU KaK B HH)KHHM, TaK U B BEPXHHH KOJIBLEBOU 0001 MAKPOLIUKJIA;

. BIIEPBEBIE npu VCTIOJIb30BAHU U O YHKITHOHAIBEHBIX

C}UIB@JOHHJ'[XIIOPHJIHHX HHHUIHATOPOB CHHTE3MPOBAHBI 3863H006p33HBIe roMo-,



OJIOK- ¥ TPa/IHEHTHBIE TTONH-2-aJKHII-2-0KCAa30/IMHBI C Pa3INIHOM KOH(UTypaiueil
Kanukc[4]- u kanuke|[8]apeHOBBIX LIEHTPOB BETBIICHUS;

. TMOJNYYeHBbl  yriyOJieHHble TpPEeJICTABICHHS O B3aUMOCBA3H  MEXIY
XUMHYECKUM CTPOCHHEM Jiyuel, KoH(pUrypaiued MaKpOLUKIHYECKOro LEHTpa
BETBJICHHS, MOJIEKYJIIPHO-MACCOBBIMH XapaKTePUCTUKAMH 3Be371000pa3HbIX MMOJIH-
2-aKuI-2-0KCa30JMHOB U  (HM3HKO-XHMHYECKMMH CBOMCTBAMH MX BOJHBIX
pacTBOpOB.

IlpakTHYyeckasi 3HAYHMOCTH JAHCCEPTANHOHHON paboTbI COCTOUT B TOM,

4TO pa3paboTaHHbIe aBTOPOM HOBBIE IOJAXOIBI K IMOJYYEHHIO 3BE31000pa3sHbIX
T0JIH-2-AJIKUII-2-0KCAa30IMHOB  3aJJaHHOM CTPYKTYPhl ¢ MaKpOLMKIHYECKMMH
kamukc[4]- u  Kanukc[8]apeHOBBIMH LEHTPaMH BETBJEHHS CYLIECTBEHHO
paclMpsitOT CUHTETHYECKHH MOTEHUUANl XUMHU TNOJIU-2-aJKHAJI-2-0KCa30IHHOB.
IToxazano, 4TO CHHTE3UpPOBaHHEIE 3BE3000Pa3HBIE MOJIH-2-AJTKHII-2-0KCA30IMHbI
NPOSBIISIIOT TEPMOYYBCTBHTENIbHBIE CBOMCTBA B BOJHBIX pPacTBOpax, o0pa3yioT
BOJIOPACTBOPUMBIC  IMOJIMMEPHBIE KOMIUIEKCHI C  (DOTOCEHCHOHIU3aTOpaMu
TeTpapeHUNMOPGUPHHOM M (TANOLMAHMHOM  HHKEJs, CONIOOUIM3HUPYIOT
riapo(poOHbIe OpraHAYecKHe BeIeCTBa B BOAHBIX PACTBOPAX MPH KOHIEHTPALHMAX
BBILIIE KPUTHYECKOM KOHIEHTPALMH MHUIEUIO00pa3oBaHUs IIOJMMEPa, YTO
[IO3BOJISIET paccMaTpuBaTh BO3MOXHOCTh HX IPAaKTHYECKOTO NpPHMEHEHHS B
CTUMYJI-4yBCTBHTEJIBHBIX CHCT€Max JOCTAaBKU JIKAPCTBEHHBIX IpPEraparos.
KonuuecTBeHHas UH(pOpManUs 0 (U3UKO-XUMUYECKHAX CBOMCTBax
CUHTE3UPOBAHHBIX MOJIMMEPOB MOXKET OBITh UCIIOJIB30BAHA B MIOMCKE HOBBIX ITyTel
CHHTE€3a W  METOJOB MOIMGHKALMHM  3BE3L000Pa3sHBIX  MOJIM-2-aJIKHII-2-
OKCa30JIMHOB.
JlocToBepHOCTh pe3yIbTAaTOB, MONy4eHHBIX B pabore A.H. Brnoxuna, u
000CHOBAHHOCTb  BBIBOJOB  MOATBEPXKIAETCS  B3aMMOCOITIACOBAHHOCTBHIO
MOJyYeHHBIX pe3yJbTaToB, a TaK JK€ MWCIOJb30BAHUEM COBPEMEHHBIX U
OOLIeNPU3HAHHBIX METOJZIOB HCCIeloBaHus I10uMepoB: SIMP . U 31eKTpOHHOI
CIEeKTPOCKONMH,  Iellb-IIPOHUKAIOIEH  XpoMarorpauu, CTAaTHYECKOr0 U
JHHAMUYECKOI'0 pacCesiHus CBETa.

Ily6ankanun



PaGoTa npomuia ToiaTenbHyro anpobaiuio, MaTepHaibl 06CYKIATHCH HAa
BCEPOCCHMCKHX M MEXIyHAapOJHbIX KOH(EpeHLUSIX B KadyecTBE YCTHHIX U
CTeHJOBBIX HOKIanoB. Ilo pesynbratam paGorsl omyOimkoBano 10 crareii B
XKypHanax, pexoMmeHayemblx BAK, B Tom uucne 7 crareil, HHOEKCHPYEMBIX B
cucreme WoS .

ABTopedepat I0CTaTOYHO MOIHO OTPAKAET COAEPIKAHHE UCCEPTALIHH.
Conepxanne nuCCepTalM COOTBETCTBYET CIEAYIONIAM IyHKTaM IacropTa
crienuaibHOCTH 1.4.7 — BeicOKOMOEKYJISIpHBIE COEMMHEHMS

1. 2, B yactu: CHHTE3 OJIMrOMEpOB, B TOM YHCJIE ClIELUATLHBIX MOHOMEPOB,
CBA3b MX CTPOCHHA M pEaKIMOHHON crnocoOHocTH. Pa3paboTka HOBEIX U
YCOBEpIICHCTBOBAHHE  CYIIECTBYIOIIMX METOAOB CHHTe3a IIOJIUMEPOB M
MIOJIUMEPHBIX (OpM.

n. 3, B yacTu: OCHOBHBIE NMPU3HAKA U (U3HYECKHE CBOWCTBA JIMHEHHBIX,
Pa3BETBJIEHHBIX, B TOM YHCJI€ CBEPXPa3BETBICHHBIX M CETYATHIX MMOJUMEPOB, HX
KoH(Qurypauus (Ha YpOBHSX: 3BEHA, LENH, [PUCOCAUHEHUS 3BEHBEB,
npucoeinHeHuss O010koB) u  KoHQopmamus. Ponb MexdasHBIX IpaHHIL
HazamonekynsipHas CTpyKTypa M CTPyKTYpHas MOAM(DUKALMS [T0JTMMEPOB.

1. 6, B yactH: Pa3paboTka MOJENBHBIX IIPEACTABIEHHH O CMECSX TOJUMEPOB
¥ TI0JIMMEPOB ¢ QYHKIIMOHAIBHBIMHE HHIPEIUEHTAMH U UX IPUMEHEHHE.

n. 7, B yactu: Pusudeckue CcOCTOAHUS ¥ (A30Bble MEPEXOoibl B
BBICOKOMOJIEKYJISIPHBIX COSIMHEHHSIX.

1. 9, B yactu: IlenenanpapneHHas pa3paboTKa MOJMMEPHBIX MAaTEPHATIOB C
HOBBIMH (YHKUHMAMH W HHTEJUIKTYalbHBIX CTPYKTYp C HX HpPHMEHEHHEM,
0061a]al0IMX XapaKTePUCTUKAMH, OTIPEIEISIOMUMY 00IaCTH UX UCIIOIB30BAHUS B
3aMHTEPECOBAaHHBIX OTPAC/ISIX HAYKH U TEXHHKH.

Pesynbrartel paGoThl MOryT OBITh KCIIOJNB30BaHbI B psje Hay4HO-
MCCIIeIOBATEIIbCKUX M IIPOMBIIIICHHBIX IIPEANPUSTHIA, HAIPUMED, Ha XUMHUYECKUX
daxynbrerax Canxr-ITeTepOyprckoro rocynapcTBEHHOrO — YHHBEPCHTETa M
MockoBckoro rocynapcTBeHHOro ysuBepcurera um. M.B. JlomoHOcoBa, B
Xumudeckom HHCTHTYTe MM. A.M. Bytneposa Kazanckoro (ITpuBoskckoro)

(enepansHoro ynusepcurera, B MnctutyTe Herexumudeckoro cuntesa PAH um.



A.B. Tomuuesa, B Mnctutyte xumudeckoit ¢pusuka PAH um. H.H. Cemenosa, B
HmxeropoackoMm rocynapcrBeHHoM yHuBepcurtere um. H.U. JloGaueBckoro, B
Huxeropozsickom rocylapcTBEHHOM TEXHHYECKOM yHHBepcuTeTe uM. P.E.
Anekceesa.

[To muccepranun A.H. biioxura MOXHO cienars clieylommue 3aMedanms:

1. ABTOp yTBEp}k/aeT, 9To CTPYKTypa MOJIHMEPOB ObLIa JOKa3aHa METOLI0M
'H SIMP crnextpockonuu. OIHAKO HA NPHBEIEHHBIX B TEKCTE pucyHkax 57-59
OTCYTCTBYIOT CUTHAJIBI IPOTOHOB, OTHOCSIIMXCS K KAJMKCAPEHOBOMY LHKIY, YTO
BBI3bIBA€T COMHEHHUs B HAJIMYMH MAaKPOILMKIIA B COCTABE MOJUMeEpa.

2. B GompmuacTBe 'H SIMP CrieKTpOB MONMMEPOB MPUCYTCTBYET CHTHAJ
oKk010 2.0-2.3 M.J., KOTOpBI# aBTOp He NMPUHAMAET BO BHHMaHME M HE JAeT ero
otHeceHHe. K KakuM CTPYKTypHBIM »BJIEMEHTaM IOJIMMepa MOXHO OTHECTH
JIaHHBIN curHan?

3. ABTOp yTBepK/aeT, 4TO HPH COMOIUMEPH3ALUK 2-3TH/I- U 2-H30MPOIHJI-
2-0KCa30JMHOB OBUI IOJyYeH COMOJUMEp C IPAJHEHTHBIM CTPOGHHEM Iydeii,
OJIHAKO HE TPHBOJMT JOKa3aTeJIbCTB JTOr0 yTBep)KIeHus. Ha uyeM ocHoBaHO
CIeNIaHHOE YTBepXKIeHue?

4. Ha ctpanuie 77 npuBOAMTCS yTBEpXKAEHHE, YTO POCT LEMH HAa AKTUBHBIX
LIGHTpaX MOHHOI'O THIIA MPOMCXOJUT CO 3HAYUTEIBHO OOJIbIIEH CKOPOCTBIO, I10
CPaBHEHHIO CO CKOPOCTBIO pOCTa LeIeil Ha aKTUBHBIX IEHTPax KOBAaJIEHTHOI'O
Tina. XoTejaoch Obl YyTOYHHUTH, YTO O3HAYAIOT AKTWBHBIE IIEHTPHI KOBAJIEHTHOIO
THIIA.

5. Ha pucynke 72 b npuBef€H CHeKTp MOIVIOLIEHHS BOJHOIO pacTBOpa
¢pranonvanuna  Hukens  (II),  coMOGWIM3MPOBAHHOIO  3Be370006pa3HBIM
BOCBMUITYYEBBIM II0JIM-2-3THII-2-0KCA30JIMHOM. B 3TOM Ciiydae 1jisi KOppeKTHOro
aHajiM3a TOJYYEHHBIX pe3yJbTaTOB CJEJO0Bal0 PacCMOTPETh TAKKE CIIEKTp
(branounanuna Hukens (II).

CrenaHHple 3aMeyaHWs] He CHHKAIOT OOIIEH ITOJOKHTENBHONW OLIEHKU
pabotel. [luccepraumonHas paGora A.H. Bioxuna «TepModyBCTBUTENBHBIE
3Be371000pa3Hble IONMOKCA30IMHBl C KaJIHKCAPEHOBBIM LIEHTPOM BETBIECHHS,

IIpeacTaBJICHHAsI Ha COUCKaHHUE y‘ISHOﬁ CTEIIEHU KaHOugaTa XUHMHYECKHX HayK I10



CIEIHATBHOCTH 1.47.  BBICOKOMONEKYJISpHbIE  COEAMHEHHS,  SABJISAETCS
CaMOCTOSATEbHbIM, 3aKOHUYEHHBIM Hay4YHO-KBAJIM(UKALMOHHBIM HCCIIeI0BAaHHEM,
B KOTOpPOM pelleHa BaXKHasg Hay4YHO-IIpaKTH4YecKas 3ajada CO3JaHUs HOBBIX
METONOB  CHHTE3a  3Be3000pa3HBIX  TEPMOYYBCTBHTEJIBHBIX  IOJHMEPOB,
M0JIy4aeMbIX Ha OCHOBE MAaKPOMHHUIMATOPOB CYJIb(OHMIXJIOPUIHOIO THIA IS
CO3/IaHMsl MaTepHalioB ClENUaNbHOro HasHaueHus. Ilo akTyalbHOCTH, 00BEMY
MaTepuaja, Hay4YHOW HOBHU3HE, MPAKTHYECKOW 3HAYMMOCTH ¥ JOCTOBEPHOCTH
MIOJYYEHHBIX pe3yJIbTaTOB COOTBETCTBYeT KpPUTEpHUSM, YCTAHOBIEHHBIM II. 9
ITonoxenust 0 NPUCYKIEHUN YUYEHBIX CTeNeHeH, YTBePXKACHHOrO TI0OCTaAHOBIEHHEM
IlpaBurenscTtBa Poccuiickoit Pepepaumu ot 24 ceHtsiOps 2013 r. Ne 842 B
pelaKkLyy ¢ H3MEHEHUSIMHU, YTBEepP KIeHHBIMH 1TocTaHoBIeHneM [ IpaButenscTBa PO
(B me#ictByromeli penaknuu) ot 21 ampenst 2016 r. Ne 335 u 20 mapra 2021 r. Ne
426, a ee aBrop, bnoxun Anekceii HukonaeBuy, 3acimyXuBaeT NpPUCYKICHHS
YYEHON CTEeNeHW KaHOuAaTa XUMHYECKMX HayK II0 crenHanbHocTH 1.4.7.
BricokoMoneKynsipHble COeqUHEeHHS.

Huccepraumonnass pabora A.H. bnoxuna «TepMouyBCTBUTENBHBIE
3B€371000pa3Hble MOJIMOKCA30JIMHBl C KAJIMKCApPEHOBBIM IIEHTPOM BETBIICHHS
oOcyxJieHa, OT3bIB 3aclyllaH M YTBEPXJAEH Ha 3acelaHhd PpacCIIUPEHHOrO
3acelaHMs Kadeipbl TEXHOJIOTHH CHHTETHYECKOro Kaydyka (mportokon Ne 23 ot 7

¢espans 2022 r.).

JlokTop TexHHueckux Hayk, (05.17.06 — Texnomnorus u nepepaboTKa MOJIUMEPOB U
KOMIIO3MTOB) IIpodeccop, 3aBeAyIomui Kadeapoi TEXHOJIOTHH CHHTETHYECKOTO
Kay4yKa (eiepalbHOr0 rocy1apcTBEHHOIO OFOKETHOIO

00pa3oBaTeIbHOrO yUpexkIeHHs BBICIIETO 00pa30BaHus

«Ka3aHcKMi HalMOHAIBHBIA HCCIIeI0BaATEIbCKUM

TEXHOJIOTUYECKH I YHHUBEPCHUTETY

3enurtoBa JIro6oBs AHApeeBHa
07.02.2022 r.
Hoxrop xumudeckux Hayk, (02.00.06 — BricokOMOJIEKyJISIpHBIE COeTHHEHMS )

HpO{lJECCOp Kacbe,upm TEXHOJIOTUH CUHTETHYECKOT'O KaydyKa



(benepaabHOro rOCyIapCTBEHHOTI'0 OI0/IKETHOT0O
00pa30BaTENILHOTO YUPEKIEHHUS BBICILIETO obOpa3oBaHus
«Kazanckuii HalMOHAIBHBINA HCCIIeI0BaATEeIbCKUL

TEXHOJIOTUYECKHHI YHHUBEPCUTET»

@/{(b Hasner6aeBa Mnbscust MysnasHoBHa

07.02.2022 r.

420015, Pecmy6nuka Tarapcran, r. Kaszane, ¢enepaisHOe TrocyIapcTBEHHOE
Oro/mKeTHOE 0Opa3oBaTeNbHOE YUpeKIeHHE BBICIIEr0 00pa3oBaHusI
«Ka3anckuu HaIlMOHAJIbHBIN HUCCIIeN0BaTEIbCKUNA TEXHOJIOTHYECKUMN

yausepcurer»  (®PI'BOY  BO  «KHUTVY»), yu. K.Mapkca, 68,
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