OT3bIB
0pHUMAIBLHOI0 ONNOHENTa, NOKTOPAa XHMHYECKHX Hayk Bo3HsIKOBCKOro AJliekcamapa
IlerpoBuya wa jaucceprammonnyio paGory Kysnemoa J[anminl AJlekcaHapoBH4a
«CerMeHTHBIE TOJMYPETAH-HMHIHBIE COMOJHMEPbLI, COMEP/KAIIME APOMATHYECKHE M
anuparnyeckue 6JOKH», MPEICTABICHHYI0 HA COMCKAHME Y4YEHON CTENeHM KaHauaaTa
XHMHYECKHX HAYK no cnennaisnocTi 1.4.7. Beicokomouiekyasipabie coeinHeHns.

1. AKTyanbHOCTh H30PAHHOMH TeMBbI

[Tonmmyperansl, obnaparomme B CHiIy OCOOEHHOCTEH CBOEro CTPOEHMS YHHKAJIbHBIMH
PEOJIOrMYECKMMH M TPOYHOCTHBIMH CBOWCTBAMH, HaXO[fT caMoe INHPOKOe IpPHMEHEHHE B
pasiHyYHbIX 00/IacTAX NpakTHYecKoro npumenenus. Ilupokoe NpHMeHeHHE MOJHYPETAHOB B
MaTepuagoBeIcHU OCHOBAHO Ha TOM, YTO HMX CBOWCTBA MOTYT OBITh LieJIEHANPABICHHO
MOIU(HIIMPOBAHBI 32 CYET BAPHUPOBAHUA CTPYKTYPHI H COOTHOLICHHUs (pparMeHTOB, H3 KOTOPBIX
OHH COCTOSAT: JKECTKHX OJOKOB HA OCHOBE JAHU3O0IMAHATOB U MOHOMEPHBIX YJUTHHHUTEINEH Lieny, a
Takke TMOKkuUX GI0KOB Ha OCHOBE IIPOCTBIX M CIOMKHBIX OJMTO2(UPOB PasHOTO XMMHYECKOTO
crpoenus. ONMTHMH3NPYS apXUTEKTYPY MaKpOLENH MOJNYpEeTaHa B COOTBETCTBHH C KOHKPETHOM
001acTBI0 MPUMEHEHHS, MOKHO MOIYYHTh pasHooOpasue IOJHYpPETAHOB, XapaKTepH3YIOMIUXCs
PasnUYHBEIM MOJIEKYJISAPHBIM IU3aliHOM, HAaZIMONEKYJISIPHOW OpraHu3anMeil W, COOTBETCTBEHHO,
Gu3nvecKuMH CBOHCTBAMM.

Cnexyer OTMETHTB, YTO, HECMOTPA Ha IPEBOCXOJHLIH KOMIUIEKC IPOYHOCTHBIX
napaMeTpoB, NPUMEHCHHIO NOJIMYPETAHOB B psJE OTBETCTBEHHBIX 007acTel, TaKMX Kak,
HANPHMEP, aBHACTPOCHMUE, TIPENATCTBYET MX HEBBICOKAs TEILUIOCTONHKOCTH. Tak, HeCMOTps Ha
JIOCTATOYHO BBICOKYIO TeMIeparypy Tepmozectpykimu (okono 200°C), monuyperaHsr Tepsior
CBOM TPOYHOCTHBIE cBoicTBa yxke npu 80-90°C. Jlna peuwrcHus mpoGIeMBI MOBLIIEHUS
TEIUIOCTOMKOCTH MOJIMYPETAHOB XOpOIIO OTpaboTaH TpHeM XUMHYECKOH MOau(HKALMK WX
Makpoleneil IMyTeM COMOTMMEPH3alMM ¢  TePMOCTAOMIBHBIMH  IeTePOUMKIHYECKHMH
CTPYKTYpamH, TaKHMH KaK MMHJbI HIH aMuabl. C Jpyroii cTOpoHbI, NOBBIIEHUE TEPMUIECKON
cTabHILHOCTH MOJIMYPETAHOB YacTO CONPOBOKAACTCA IMOTEPeil UX MPOYHOCTHEIX 1APAMETPOB.

Takum  obpasom, monydeHHe IOJMYPETAaHOB ¢  HEOOXOAMMBIM  KOMILIEKCOM
TEMIOQH3NYCCKUX M MEXaHHYECKHX [apaMeTpoB Tpebyer KOMILIEKCHOrO MOAXOa,
coyeraroniero B cebe ONTHMM3AUMIO APXUTEKTYPHI MakKpoLeneH MNoJMypeTaHoB, XHMHYECKYIO
MOIM(HKAIMIO MAKPOLIETIEH, a TAKXKE YUET pasMepoB ¥ TIPUPOILI KECTKOTO OI10Ka.

C yuyeroM 5TUX BBI30BOB, HCCJIEIOBAHHE aBTOPA, IOCBALICHHOE CHHTE3Y CErMEHTHBIX
NOJMYpeTaH-UMHIHBIX COTIOJIMMEPOB, HaIlpaBlIeHHOE Ha pa3paboTky HOBBIX
TEPMOBJIaCTOIIACTOB ITOBLIIIEHHON TEPMOCTORKOCTH SIBIISIETCS AKTYaALHOMN 3a1a4eii.

2. Crenenb 000CHOBAHHOCTH HAYYHBIX NOJOXKEHHH, BBHIBOAOB W PeKOMEHJANMIL,
copMY.IHPOBAHHBIX B IHCCEPTAIHA

Llenpto manHOM auccepTallMoHHOM paboThl, Kak OHa CHOPMYIHPOBAHA ABTOPOM, ABIAJICH
CHHTE3 HOBBIX TMOJIHYPETAHUMHJIHBIX TEPMOIIACTOIIIACTOB, B XUMHYECKOH CTPYKTYpPE KOTOPBIX
COCPKUTCA OIOHH rHOKHI 0ok — TIONMHAUITHICHTTTHKOJIBAAUITHHAT W PAasJIMYHBIC KECTKHE
Onokn, npeacraBisonme coboit GucypeTaHUMUIHBIE QPArMEHTHI, a TaKkKe MCCIIEJ0BaHHE X
TEPMHYECKHX U MEXaHMYECKHX CBOMCTB. Mcxoas u3 copMynupoBaHHBIX aBTOPOM Ha3BaHHS U
ueneﬁ paﬁOTBI, MOXHO 3aKJIFOYHTB, HTO OH IMOpeAnojarajl CcOCpeJOTOYHTHBCA Ha HYHCTO
CHHTCTHYCCKHX 3aJaudax, pelIeHHE KOTOPBIX OOJEKHO OrLTO IIPHBECTH K pa:spaﬁo"n{e HOBBIX
TEPMOINITIACTHYHEIX MOJIMYPETAHOB C MOBBIIIEHHON TCpMOCTOI‘;’IKOCTLIO.

Hayunble mnoJioxKeHHs, Jieskaliie B OCHOBe CcyTH PpaboThl, 3aKIOYAIOTCA B
UCTIONB30BaHUY  aBTOPOM  aiTOPHTMA TOCIIEHOBATENBHBIX CHHTETHUECKHUX TPHOMIKEHUH K



NONYYEHHIO IONMYPETAHUMHAHBIX TEPMOJIACTOILUIACTOB C 3aJaHHBIMH LENbi0  paboThl
XapaKTePUCTUKAMMU.

B xozne Bemonnenus paboTsl 1€k, MOCTaBICHHAA aBTOPOM, JOCTHIHYTA - CHHTE3UPOBAHEI
HOBBIE IOJIMYPETAHUMHMIbI, COYETAIONIME CBOMCTBA 3ACTOMEPOB M BBICOKYIO TEPMHYECKYIO
crabuneHoCcTs. Takum oOpa3zom, ciaeayerT Mpu3HaTh OOOCHOBAaHHBIMH HAy4HbIE IOJIOKEHHS
aBTOpa, NPUHATHIE [TPH NOCTAHOBKE PabOTHI U CETAHHBIMH I10 €€ HTOTaM BBIBOIBI.

3. JlocTOBEpHOCTE M HOBHM3HA HCCIEAOBAHWUS, NMOJYYEeHHBIX Pe3yJAbTATOB, BLIBOJAOB W
pexkoMenaanuii, cpopMyTHPOBAHHBIX B AHCCEPTAIIHH

JocToBepHOCTh TIONYYEHHBIX PE3yIbTaTOB IIOATBEPHKAAETCS IPUMEHEHHEM COBPEMEHHBIX
METOJI0OB ~ OpraHM4YecKOro  CHHTE€3a, TIpPaMOTHBIM  HCIOJIb30BAaHHEM  MpPUOOpPOB W
HCCIIEI0BATENbCKOH  ammaparypsl, MPUMEHEHHEM CTAHHAPTHLIX METONOB  0OpaboTKM
pe3ynbTaTOB SKCHEPUMEHTANBLHBLIX JaHHbLIX, MIUPOKUM O0OCYyX/IeHHeM pe3ynbTaToB paboTel Ha
psae Hay9YHBIX KOH(EpEeHIUi, B TOM YHUCiIe MEXIYHAPOAHLIX, U OOIBIIMM YHUCIIOM PEHTHHTOBBIX
KYPHAIBHEIX ITYOIMKAIIUA.

4. Hayunast HoBH3Ha padoThl 3aK/JII0YAETCH B CJIIYIONIEM:

e B xoxe paboTsl aBTOPOM CHHTE3MPOBAH IIHPOKHAH P MOJIMYPETAHUMHJIOB, YTO II03BOJIHIIO
€My BBIABHTb 3aBHCHMOCTH MEXKIY XHMHUYECKHM CTPOGHHEM JKECTKMX OJIOKOB M
TEMI0GU3NIECKHMHU W MTPOYHOCTHBIMY CBOWCTBAMM U3JICIIHI Ha MX OCHOBE;

® [OKasaHa CBA3b IMOJIMAMCIEPCHOCTH THOKHX OMOKOB ¢  TeroQU3MYECKUMH |
nehopMallMOHHO-IIPOYHOCTHEIMH IIapaMeTPaMH U3JIC/IHHA U3 TIOIMYPETAHHMHUIOB;

® CHHTE3UpOBaH TMONUypeTaHUMHJ, obnagaromuii HGh(GEKTOM NaMsaTH, 4YTO JIENaeT ero
MEPCIEKTHBHBIM O0BEKTOM Il JaJIbHEHINEro WCCIeJOBaHUA B KadecTBE Marepuayia C
s dexroM mamaTH GoOpMBI U JUIS CO3AAHUA TEPMOIYBCTBHTEIBHEIX U3IEIAI, UCTIONL3YEMBIX
B MEIULIAHE U APYrUX 00IacTsIX TEXHHKH.

5. IlpakTHYecKast 3HAYHMOCTD MOJY4eHHBIX ABTOPOM Pe3y/IbTaToB.

e PaszpaboTaHHBEIH METOJ| CUHTE3a I0JIMYPETAHUMHJIOB, C MCITOIE30BAHHEM MeTa3aMelleHHBIX
JUAMHHOB W JIByX JAWaHTHAPHAOB, IO3BOJIHMI ITOJYYHThH JIMTHEBBIE OJIOYHBIC M3AENHA C
BBICOKOH NPOYHOCTBIO U 3JIaCTHYHOCTHIO, NPEBOCXOAAIIECH COBPEMEHHBIE TTOIHYPETaHOBbIE
ananory (op~12Mlla; £~900%).

e Jlns NpakTHKH CHHTE3a IOJMYPETAHOB BEChbMa IOJIE3HA NPOJCMOHCTPHPOBAHHAS aBTOPOM
BO3MOJKHOCTE CHHTE€3a INOJHYPETAHUMHIOB OJHOPEAKTOPHBIM METOA0M 0e3 BBIACNCHUA
MPOMEKYTOYHBIX TIPOJYKTOB.

e TlomydeHHBIC Pe3yNbTATHI 10 CHHTE3Y MOHOMAKPOJIHH30UHAHATA MOTYT OBITH MONOXKEHBI B
OCHOBY CHHTE3a HOBBIX MOJIHYPETAHUMHIOB, O0IaJarOIMX 3alaHHOM CTPYKTYpOit THOKOro
6ioka.

6. PexoMeHIalIHH 110 HCIOJIL30BAHHIO PE3yJLTATOB H BBIBOAOB THCCEPTALHH

Pemenue 3amaud CuUHTE3a MNONHYPETaHOB C MOBBIMICHHOW TepMOCTAOWILHOCTEI 6e3
CHHIKCHMS YNPYro-IPOYHOCTHBIX NMapaMeTPOB — J0 HACTOSIIEr0 BPEMEHHU CEPbE3HBINH BBHIZOB
XHUMHH TIOJIMypeTaHoB. PemeHue 3Toi TpoONEMBI BO MHOTOM CBS3aHO C MOHUMAHHMEM TeX
(akTOpPOB MOIEKYJISAPHOrO Ju3aiiHa Makpoleneidl MoNMypeTaHa, KOTOPBIE OMNPENENSoT WX
CTa0MIIBHOCTB I10J1 BO3/EHCTBHEM DHEPTHHU TEIJIOBOrO MOTOKa. Bosybmias, Ge3 mpeyBelnueHus,
CHHTETHYECKAas paﬁoTa 4aBTOpa INOKasaja MEpPClNEKTHBHOCTE CO3MAaHUA IIOJIMYPETAaHOB C
TIOBBIIIEHHON  TEIUIOCTOMKOCTBIO B paMKax  CTPYKTYPHOM  ONTHMH3AIMU  JKECTKHX
OGucypeTaHUMUIHBIX OJIOKOB PH HEM3MEHHOM rHOKOM OJI0Ke. DTOT MOAXO B XOJI€ BBITIOIHEHUS
paboThl IMOKa3ad CBOX MEPCHEeKTHBHOCTL H MOXET OBITh PEKOMEHIOBAH JUISl PaCIIHpEHHs
HCCIIEI0BAHMH 110 CO3/IaHUIO MOJIHYPETAHOB C MOBBIIICHHON TEILIOCTOHKOCTBIO.



Taxxe cmemyer BBIICIMTH TNEPCIEKTHBHOE HampaBieHHe paboTel 110  CHHTE3Y
nojmyperanos, obnagarommx s¢dexrom mamari. HecoMHeHHO, Takue moJMMepsl HAMIYT cBoe
NPUMECHEHHE B IIPAKTHKE, YTO IO3BOJIAET TAKKE PEKOMEHAOBATH AAIBHEHIIYI0 TpopaboTky
TaKHX CHHTE30B.

7. Ouenka cojaep:KaHust JHCCEPTALMM, e¢ 3aBePINeHHOCTH

Huccepraunonnas pabora (usnokena Ha 124 crpanmunax Bkiodaer 37 pucydkos u 10
TabJNuI), TIOCTPOEHA TPAJAMIMOHHO U COCTOMT M3 BBeAeHMsl, 0630pa juTeparypsl (riasa 1),
OKCIICPUMEHTAIBHOH YacTH (raaBbl 2), TOCBAMEHHON ONUCAHMIO MCXOAHBIX MATEPHAIOB W
METOJMKM 3KcrnepuMeHTa, ruaBbl 3 (Pesynbratel M oOCykaeHus), BBIBOJIOB, CIIHCKa
UUTHPYEMOH JIHTepaTypsl (ynoMsuyTsl 140 ucrounukos). Kpome Toro, nannas pabora copepxur
CHHCOK HCIOJIb30BAHHBIX COKPAILEHHH U OnarogapHocTH.

Bo Beegenun asTopoM chopMyaupoBaHa HaydHas Tnpobiema paborsl, 06ocHOBaHa
aKTyallbHOCTh, NIPUBEJCHB! OOIIHE CBEJCHUS O HAYYHOW HOBH3HE, NPAKTHYECKOW 3HAYMMOCTH,
chopMyIHPOBAHBI 3a/1a49H HCCIICIOBAHUMA,

Fnaa 1. O630p auTepaTypsl. 'aBa COAEPKHUT aHAINM3 JIUTEPATYPHBIX MCTOYHHKOB,
MOCBAMICHHBIX CHHTE3Y, METOJAaM WCCIEIOBaHUA ¥ OMHMCaHWIO oO0nacTeill TpUMEHCHHUA
nonuyperanos (paszaen 1.1) 1 momuyperanuMuioB (1.2). OTmeuaercs, 9T0 MOTH(PHIHPOBAHHBIM
NOJIMypeTaHaM M, B YaCTHOCTH, IOJIMYPETAHUMHUIAM B JINTEPATYpe YIAENSETCS 3aMETHO MEHbIIIee
BHUManue. Haubonee 3ameTHple o0ONacTH HMX NPUMEHEHHA — 95TO 06NACTH CENEKTHBHO-
NpoHHUAEMBEIX MeMOpaH M momuMepoB ¢ sddexrom namsaru. IlomHocTeio 3ddexTy namsaru
PeAIH30BAHHOrO I IOJNMYPETaHOB MOCBANIEH pasjaen 1.3. 3akanumBaeTcs Iiasa | pasjgenom
1.4 3axmouuTenbHbIE 3aMEYaHHA W IIOCTAHOBKA 3ajqad aucceprauud. B 9ToM pasjene
000cHOBaHHOCTE BEIOOpPAa B KayecTBE 00BEKTa MCCICAOBAHHA WMEHHO, HAMEYAIOTCS ITYTH MX
CHHTE3a M XapaKTepu3ailuu.

Inasa 2. DxkcnepuMeHTAIbHAS YacTh. B 3TOM pasjeie aBTOp ONMUCHIBAET HMCXOIHBIC
peareHTsl W MaTepuallbl, METOAMKU CHHTE3a M HCIONB3YEMbie B IMCCEPTAlMOHHONW paboTte
(hH3NKO-XMMUYECKHEe METO/BI HCCIIE0BAHMS.

B I'maBe 3 noapobHO onucaHbl pe3ynbTaThl aBTOpA, NOJIYYECHHBIE B XOJ€ BBITOJHEHHS
pabotel. B coorBeTcTBHM €O CHOPMYIMPOBAHHON LENBIO MCCIEIOBAHHA, TO €CTh CHHTE30M
MOJMYPETAHOB HA OCHOBE €IMHOro TrHOKOro OJoKa - MOJUIMITHICHTITHKONLAUIIHHATA |
PasiIHMYHBIX JKECTKHX OJIOKOB, MNPEACTaBIAIOMMX COOOH OHCypeTaHMMHIHBIC (ParMEHTSI,
CHHTETHYECKass 4acTb paboTel OBUIa TOCBAIICHA CHHTE3Y HOBBIX TOJHYPETAHUMMUJIOB,
pa3IHYaloIMXCs 110 XUMUYECKOH M CTPYKTYPHOM OpraHM3aunu xectkoro 6ioka (pasoen 3.1).
BaxHpIM pe3ynbTaToM 3TOT0 pasjelna SBISeTcs MOKa3aHHas aBTOPOM BO3MOKHOCTH MOTYYEHHUS
NOJINYPCTAHUMHUJIOB OJJHOPEAKTOPHBIM METOAOM O€3 BBIJIENCHHS MPOMEKYTOYHBIX MPOJIYKTOB.
Pazenst 3.2 ®m 3.3 mNOCBANIEHB! IOCITEOBATENILHOMY M3y9EHHIO CBOMCTB COGCTBEHHO
CHHTE3UPOBaHHBIX TOJIHYPCTAHUMHUAOB (pazden 3.2) W H3YYEHHIO CBOUCTB IOJIHMEPHBIX
MAaTEpUAIOB, MOJTYYEHHBIX U3 HOBBIX ITOTHYPETAHUMHIOB (pazden 3.3).

8. locrouHcTBAa M HEAOCTATKH B coAep:anuu u odopmienuu auccepranuu. Buisoasi o
HAY4YHOIT pafoTe cOMCKATENs B LEJIOM.

Kak yxe oTMewanock BbIe, aBTOp AOCTHT 3asBICHHON WLENHW, W TpeAcTaBleHHas pabora
npezicTaBiseT coOoH IEeN0CTHOE HaydyHOe HMCCIeJOBAHHE, BHIIOIHEHHOE HAa aKTYalbHYIO TEMY.
KauectBo 1poBesenHol cuHTETHYECKOH pabGoOTHI, MOMONHEHHONW IPAMOTHO BHIOPAHHBIM
KOMIUIEKCOM B3aMMOZIOMONHAIOMMX METOM0B XapaKTepH3alluH CHHTE3MPOBAHHBIX BEIIECTB,
3aCNy)KHBaeT camoil Beicokoi ouenku. IlpencraBneHHsle B pabore HaHHBIE O pe3yabTaTax
UCHBITAHUH CHHTE3MPOBAHHBLIMH aBTOPOM IOJHYPETAHHMHIIOB, XOTS M HE MO3BOJIAIOT CO Beei
ONPEACICHHOCTHI0O PCKOMECHIOBATh HX K BHEAPEHHIO B PCAIbHYIO IPAKTHKY MOIMMEPHOTO
MaTepHATIOBEACHHSA, HO CO3Ial0T XOpOLIYI0 0a3y 1A NPOBEACHUS JAIbHEHIINX UCCIIEI0BAHHIA.



Heobxoaumo Taxke ormerutsh, uto pabora JI. A. KysHenosa npomuia HafIexamryro
anpobanui0 Ha aBTOPHTETHBIX HAYYHBIX KOH(EpeHIMsAX, [0 MarepuaiaM JUCCEpPTaLMH
onybyukoBano 10 crareil B pedepupyeMbiX HaydIHBIX XKypHAIaX, BKIIOYEHHBIX B IepeueHs BAK,
4TO CBHAETENBLCTBYET O €€ COOTBETCTBHH TPeOOBaHUAM K KBaIM(HUKALIMOHHEIM paboTaMm.

ITo o6bexTaM, MeTonaM HcceIoBaHNus H chOPMYIHPOBAHHEIM BBIBOJAM JHCCEPTALHOHHAS
pabora Kysnenosa Jlanunbl  AnexcanapoBuda «CerMEHTHBIE — IMOJHMYPETaH-HMHIHBIE
COIMONMMEPBI, COJICPIKANIKE ApOMATHUECKHE U anmndaTHICCKHEe DIOKH» COOTBETCTBYET MACHOPTY
crienuanbHOCTH 1.4.7. BHICOKOMOJNIEKYIISIPHBIE COEUHEHN.

Boicoko oneHuBas oOuiuii ypoBeHb paboThl, TEM He MeHee, MOKHO OTMETHTH W HEKOTOPHIE
Henoctatku. Ilpudem cpasy ciiefyer OTMETHTb, 4TO GOJNBUIMHCTBO 3aMEYaHHI OTHOCHTCH K
marepaTypHomy o063opy. Ilpuxoautcs cienath BBIBOJ, YTO XOTS aBTOpP CEPLE3HO MOZOIMIEN K
M3JI0KEHUI0 CYTH paboTel, OH HE O4YEHb AKKYPATHO MOAOMIEN K MOATOTOBKE MarepHana IIo
CYIIECTBEHHO BaXKHOMY paszeny — JlureparypHslii 0630p.

Ocnoguvle GONPOCHL U 3aMevanun

1. Crp. 10 (1 aG3au). «noseonsem ynpagisimo ux MeEPMUYECKUMU CEOTCMEAMU U NOAYYAMb
Mamepuansl ¢ 6blCOKUMU  0ePOopMAYUOHHO-NPOUHOCHHBIMU — XAPAKMEPUCMUKAMU U
mepmuseckou cmabunvrnocmuio.» EcIu yX INeKIapupoBaTh 3TOT (akT, TO HeoOXOAUMO
yKasbIBaTh KaKyl-T0 KOHKpeTHKy. [lonnypeTaHsl u Tak BeCbMa MPOYHBI H TEPMOCTaOHIIBHEL
Baxuo ykasarhk, yeM OyayT JIyyllie CHHTE3MPOBAHHEIE IOJUMEPBL.

2. Tam xe (3 abzam). «Couemanue 6 00HOM noaumepe (nonuypemanumude) 2ubKuUx
NOMUIPUPHBIX U JICECMKUX UMUOHBIX BIOKO8 NO360JsAem noayyams nieHKu, o0b6aadaoujue
moponozueil hazoeo2o pazoenenus, npu IMOM, JHcecmrue 0oMerbl pacnpedeiensl 6 2ubkotl
mampuye.»., ITO H3BECTHAs XapaKTEPHCTHKAa OIOYHBIX COINOIMMEPOB; HEOOXOAMMO
obocHOBaTe ykasanue aToro (akra B pasuene «OCHOBHBIE IOJIOKEHWUS, BHIHOCHMBIE Ha
3AUHTY.

3. Crp. 14 (3 ab3am). «BoabiuunHcmeo u36eCmubIX 8 HACMOAUEe 6PEMs CUCTEM COBMECTUMbL &
motl cmenenu, 6 KOMOpou umeem Mecmo HeboIbuoe CMEWenue uiul HenocpeocmeenHas
Medchasnan cuueka, nanpumep, 6 epagm- uiu 610k-conorumepax». He oueHb moHsTHaA
(popmynuposka. Heob6xoauMO NOACHUTH, YTO UMEETCA B BUJLY.

4. Ctp. 15 (mocnemumit abzan). «Omcymcemeue Kowmpons 3a OMUHON JicecmKko20 GloKa
npusooum Kk obpazosanuto Goree Onunhvlx u 6Gonee kopomkux 610ko0s...» KopoTkux u
IJHHHBIX OTHOCUTENBHO 4ero? MOoXeT M 3TO NPUBOAUTH K CIyYailHOMY pacrpeneieHHio
BJI0KOB 110 CTENeHH MmoauMepu3auun?

S. Crp. 18 (1 absaw). «/Tonuypemanvt na ocnose noau(eexcamemunenxapbonam)a maxice
demoncmpupyrom 6Gonee  6bICOKVIO Cmenenb (azo6020 CcMewlenus U MexanuiecKue
xapakmepucmuky  ...». To, dTO mNONMypeTaHbl AEMOHCTPHPYIOT  MeXaHH4YeCKHe
XapaKTePUCTHKH — 3TO NMOHATHO. Kakoi U3 3TOro cienyer BHIBOA JUIS JajbHElel pabors?

6. Crp. 19 (Bropoit ab3an). «...n1ezue o6paszyiom pezyispelie cmpyknypol 6 domenax...». Hano
00BSCHUTB, YTO 3a PErYISApHBIE CTPYKTYPHI B IOMEHAX, U Kak MX onpeaenuts. CM. Hanpumep:
[JI. I1. Pasymosckuii, JI. JI. PazymoBa, A. A. Beperennukosa, M. B. Heerosa, JI. JI.
Hopnauckuit. JloMeHHas CTPYKTypa CerMEHTHPOBAHHOro nonuyperana mapku BUTYP t-
0533//BMC 1991 33 3 632]

7. Ctp. 20. (1 a63au). «Oonaxo, cunbhvlie B000POOHVIE CEA3U 6 NONUMOYESUHAX MAKIICe
02PaHUYUEaOm ux npuMeHeHue 60 MHo2ux obaacmax». B Kaknx UMeHHO 006nacTsax u nodyemy?

Cmunucmuueckue Hemounocmu

Crp. 7 (1 ab3an). «...sa619emca cnOCOGHOCMb XUMUYECKU PAZHOPOOHBIX (2UOKUX U JICECHKUX)
On0K08 K nNpocmpancmeenHOMY pasOeneHulo — Mukpocezpezayui, m.e. (HopMUposanuio
Mmukpogas...». He ciocoGHOCTh, a HEOThEMIIEMOE CBOMCTBO TEPMOAMHAMHYECKOI IPUPOIEI.



Crp. 7 (mocneanuii AG3an). «...noauypemaHumMuOHbIX MEPMOINACMORIACMOE, 6 XUMUYECKOU
cmpykmype...». XUMHYECKas CTPYKTypa HMEeTCs Yy Makpouerei moiuMepa, HO HHKAaK HE Y
TepPMOILIACTA.

Crp. 8 (mocneanmii ab3ar). «Metoas!l uccnenoBanus. i pewenus nocmasnenHvix 3a0ay
UCNOb3068ANU. ..COBPEMEHHbIE (husuveckue Memoodbl XApakmepuzayuu noIUMepos...». 31ech
TAKKE CJIEI0BAN0 OTMETUTD, YTO OBUI NPEIYCMOTPEH CUHTE3.

Crp. 14 (2 aGzam). «...mexncoy OnoKamu 8600AMCA KOBANEHMHbLIE CEA3U, 4IMO RPUBOOUM K
obpasoeéanuio  max Hazvleaemvlx  «mukpoghas...». BeleHHe KOBaJEHTHOW CBS3M JUIS
oOpaszoBanus Mukpodas — 31o 4ro-ro HoBoe. M Boobiite, kKak B MaKpoLEb BBECTH KOBAIEHTHYIO
CBA3b.

Tam xe (mocnenmmit abzan). «Hanuwue cezmenmapnoco cmewenus 6 Mukpogaszax....
HasepHoe, wumeercs B BHIY «CerMeHTajdbHOe» (OT cerMeHTa Makpouenu). TepMun
“cerMeHTapHoe” UCIOIB3YeTCs B MOP(OIOTrHH JIETKHX.

Crp. 15. «..moocem eblOensemcs MHO20 MENIOBOU  IHEp2ul, Npuoos K PesKoMy
yeenudenuro  memnepamypel...». BBlieNeHHE TEIUIOBOH 3HEPruM HE TNPHBOANT K pPOCTY
TEMIIEPATYPBI, @ PErUCTPUPYETCA H3MEHEHHEM TEMIICPaTyphl.

Crp. 18 (nocnenuuit absau). «/ubkue 6roku noanubymaduena obecneuusarom GbiCOKYIO
2UOPOAUMULECKYIO CMABUNbHOCMb U30enul, NOAYYEHHBIX Ha ux ocHose». U3Jenus Bce ke He
Ha OCHOBe rMOKMX OJIOKOB, @ HA OCHOBE MOJIMMEpA.

Crtp. 19 (BTOpoii ab3an). «...usbvimrka 00HO20 U3 KOMROHEHMOS...». KOMIIOHEHTEI GLIBAIOT B
CMECH, a B peaKkIlii — COMOHOMEPEI.

Tam xe. «llpu yoanenuu usbvimka ucxo0Ho20 Komnowenmd...». VICXOIHBIH COMOHOMED HeE
MO3KeT ObITh B H30BITKE. B n30bITKE/HE10CTATKE MOXKET OBITH BTOPOI COMOHOMED.

Crp. 20 (1 ab3an) «30emus ¢ MmovesuHHbIMU 2pynnamu...» BUIAMO, UMEIOTCA BUAY W3JEIUsA
Ha ocHOBe [TY ¢ MOYEBHHHBIMHU IPYIIITaMH.

Tam xe (BTOpo¥t absan). «/lpu yeeauuenuu coO0epicanus HCeCMKUX ONOKOE UX CPeOHAA
onuna yeenuyueaemcs,...». CojepkaHHE XKECTKHX OJIOKOB B % W WX CpeIHAs QMHA (CTETEHB
TIOJIMMEPHU3aIMK) HUKOUM 00pa3oM He CBSI3aHBI.

Crp. 24 (BTOpoit ab3an). «[Torumepsl, noayuennvie ¢ ux UCnoOTb308aHueM, noxazamnu boaviuee
aszosoe pasdenenue ¢ dicecmrumu  Oomenami,...» Bo-mepsbix, He Goubluee (asoBoe
pasjiesieHne, a pocT (asbl AUCHEPCHOHHOMN CPe/ibl, K BO-BTOPBIX, MOJIUMEPHI C IOMEHAMMU, XOTh H
HKECTKMMH, HUKOUM 00pa3oM He pa3jieNstoTes.

Tam xe (mocnexnuit a63am). «/Joauypemansi, 06AGOAIOM  BBICOKOU  INACMUYHOCMBIO,
usHococmoukocmolo, yoaponpoyxocmslo u  6nazodaps  smomy...». Hapymena norvka
U3N0KEeHNU. DTOoT ab3all 3/1ech JTHIIHUIT,

Crp. 28. «...evtue 200°C nonuypemanumuowt obpazyiom pacniaeei...». Jlyame 6bu10 GBI
MIPOCTO HAITKUCATh, YTO OHH PACTUIABIISIOTCS.

Crp. 31 (1 a6sam). «loruypemanmouesunnvie membpanvt obnradarom  6onee  6bICOKUM
NOMOKOM U MeHbUiell CeNeKMmUSHOCMbIO U Ne2ye Habyxaiom, yem noauypemanumuonsie». He
obnanaror, a xapakrepusytorcs. ITomuMepsl He pasnM4aloTcs Ha JIETKO W TPYAHO HaOyXarolue.,
HX MOXHO pa3iIH4uTh IO CTENeHH HaOyXaHUs B ONPEIEIeHHOH cpejie.

Crp. 31 (1 ab3ar). «...x Honee 8bicOKOMY ROMOKY U Bonee HuUzKOMY K03 duyuenmy pazoenenus
membpan...». Paznenaiorcs He MeMOpaHel, a CMECh KOMITOHEHTOB pas3JensieTcs Ha MemOpare.
Crp. 31 (2 ab3an). «...0na paszdenenus 20psuux ROMOKO8 pacmeopumensv/6030yx.». TIoToku He
pasjieNsioT, T.€. HE HampaBiflOT MOTOK MO Pa3sHBIM HAMpaBICHWAM, a OYWIIAIOT BO3AYX OT
NIPUMECH 1apOB JIETKOJNETYYHX BEIIECTB.

Tam xe (nocnexnmii aG3an). «Moougpuxayus nonuypemanos eedeHueM  NOAUUMUOHBIX
¢pazmenmos & owcecmkue  6Gaoku..». Bcee-takm mommduuupyer xecrkuit Onok, a He
NOJIHYypETaH.

Crp. 40. (Bropoii abzam). «..uymo  ceemenmuvie  610K-conoaumepsl...». Bce-raku B
PYCCKOA3BIYHOMN JTMTEpaType - CerMEHTUpoBaHHBIC. ECiu BBIOpaH aHIIOA3BIYHEBIA BApUAHT, TO
HaJI0 3TO Kak-TO 000CHOBATE.



Tam xe. «..Heobviunvie xombunayuu ceoticme cezMeHMHbIX OIOK-CONOAUMEPOS  Yoice
ucnonvzyiomea 6 mexuuxe...» He yxe, a c MOMEHTA WX CO3/IaHHA.

Tam e (nmocnemumii ab3an). «...6 cospemenHoll aumepamype 6oobuje He oceeujenvl...». B
TaKOM citydae, HeoOX0AMMO yTBEPKAATh, UTO TaKHe IOTUMEPHI U3y4aroTCsl BIIEPBLIE.

Crp. 82 (Tabmuna 3). Heo6xoanmo Gsu1o mpuBectH 3HaveHus Tg.

Crp. 87 (Tabmuuma 5). Ecnu XapakTepHCTHYECKHE BA3KOCTH IOJY4Yald W3 HE3aBHCHMBIX
9KcriepuMeHTOB (BucKko3umerpus U I'TIX), To HeoOX0auMO GBUIO MX COTIOCTABUTH

9. 3AKJIIOYEHHUE

Huccepranyonnas pabora Kysnemosa Jlawiel AJieKCaHIpOBHYa», TPEACTABICHHAA HA
COHMCKaHWE€ Y4YEHOH CTemeHM KaHJWAaTa XHMHUYECKHX HaykK I10 chneuuainsHoctd 1.4.7.
BricokoMOIeKyIApHBlE COEAMHEHHs, NBIACTCA 3aKOHYEHHOH Hay4HO-KBAIH(UKALMOHHOM
paboToil, B KOTOpOH pelleHa BakHAs Hay4YHO-NIPAKTHYECKas 3ajaya CO3/aHHA HOBBIX
CErMEHTHBIX IOJHYPETaH-MMUAHBIX COMNOJMMEPOB C MOBBILIEHHOH TEPMOCTOHKOCTBIO.
ABTopedepar auccepTalMU U ITyONUKALUH 110 Hel MOJMHOCTHIO OTPAKAIOT HAYYHYIO HOBH3HY M
coaepxanue padbotsl. [To akTyansHOoCTH, 00BEMY MaTepuana, HAyYHOH HOBH3HE, NIPAKTUYECKOMH
3HAaYAMOCTH M JOCTOBEPHOCTH MOIYYCHHBIX Ppe3ylbTaTOB COOTBETCTBYET KpPHUTEPHSIM,
ycraHoBieHHBIM M1, 9-14 TlomokeHuss 0 TPUCY)KIEHWH YUEHBIX CTEIeHEH, YTBEpXIACHHOTO
nocraHoBienueM IIpasurtensctBa Poccuiickoit Mepepanmu ot 24 centsiops 2013 r. Ne 842 B
pelaKiuMu ¢ MW3MEHEHMSMH, YTBEpXKICHHBIMH mocTaHoBieHueMm [IpaBurenscrea PO (B
aeiicTBytoute penakuuu) ot 21 ampens 2016 r. Ne 335 u 20 mapra 2021 r. Ne 426, a ee aBTop,
Kysnenos [lanuna AnexkcaHIpoBHY, 3aciyXKHBaeT NPHCYKAEHHsS YYCHOH CTeNeHH KaHauiara
XMMHYECKUX HayK 10 crienuanbHocTH 1.4.7. BRICOKOMOJIEKYIIAPHBIE COCOUHEHUS.

3asenyromuii cekropoM OI'YIT «Opaena Jlennna

u opaena Tpynosoro KpacHoro 3namenu
Hay‘lHO-HCCJT&JIOB&TCJ‘IhCKHﬁ HHCTHTYT CHHTCTHHYECKOT'O
kayuyka uMmeHH akajaeMuka C.B. Jle6Genena»

JOKTOP XUMHYECKHX HAyK

02.00.06 — BLICOKOMOJIEKYIIAPHBIE COCTMHEHUS
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