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O(HUIMATBHOIO OIIOHEHTa O JHCCepTanMoHHOKW pabore Kupwns Tartesusr FOpheBHBI
«CAMOOPTAHM3AIIMA TEPMOUYYBCTBUTEJIBHBIX 3BE3JJOOBPA3HBIX I1OJIU-2-
AJIKMJI-2-OKCA30JIMHOB C BAPHLUPYEMBIM CTPOEHMEM JIVUEM B BOJHBIX
PACTBOPAX», mpencraBIeHHOH Ha COHCKaHHE YYEHOW CTENEHH KaHOHAATa (H3UKO-

MaTeMaTHYSCKHX HayK 110 crenuansHocT 02.00.06 — BEICOKOMONIEKYISIpHBIE COEIHHEHHS

HMucceprannonnas pabota Kupmas Taresuel IOpeeBHBI MOCBSIEHA aHAIM3y IPOLECCOB
CaMOOpPraHH3alii TEPMOUYBCTBHTENBHEIX 3BE31000pa3HbIX IIOJIMMEPOB B BOIHBIX PacTBOpAaXx,
BBISBJIICHHIO BJIMSHHSA CTPOEHHs JIy4eH Ha TIHIPOJAMHAMHUYECKHE XapaKkTEpHCTHKH H
KOH(OpMAIIMOHHEIE TapaMeTPhl TaKHX MOJHMEPOB B PA3sHBIX PACTBOPHTENAX, PACCMOTPEHHIO
(a30BBIX MEPEXO/IOB B X PACTBOpPAX NPH BapHAIMH KOHIIEHTPALMA ¥ TEMIIEPATYPBL.

AKTYJIBHOCTh JHCCEPTAIMOHHON paboThl ONpPEAENSIETCs] TEM, YTO TEPMOUYBCTBHTEIILHEIE
IIOJIMMEPHI IPHBIIEKAIOT IIPUCTAILHOE BHUMAHHUE HCCIIEI0BATENEH B CBS3H C MEPCIIEKTHBAMH HX
UCIIONIB30BAHMS B MEIMIMHCKHX M OHOTEXHOJOTHYeCKHX pa3paboTkax, B OHOKarammse, IpH
(GOpPMHPOBaHHH CHCTEM UL ZOCTABKH JIeKapcTB U 1p. [Ipu 3TOM mojasisiomee G0NbIIMHCTBO
HCCTIEIOBAHHUH CBA3aHO ¢ PACCMOTPEHHEM JHMHEHHBIX IOIMMEpPOB. BMecTe ¢ TeM, MOIHMEpPEI
CIIOXKHOH apXWTEKTYpEI, K KOTOPBIM OTHOCSATCS HCIOJb3yeMBIE B IHCCEPTAMOHHON paboTe
00pasupl, OTKPHIBAIOT  HOBBIE  BO3MOXKHOCTH KX  IIPAKTHYECKOTO  HCIIOJIB30BAHMS.
3Be3n000pasHple MONMHMMEpHI, Onarojaps HAIMYHIO CIENH(UYECKOro IEHTpa BETBICHHS,
CIIOCOOHOT0 K KOMIUIEKCOOOPa30BaHHIO C OPTaHHYECKHMH U HEOPraHMYeCKHMMH CyOCTpaTaM,
MOTYT CIYKHTh OCHOBOH (QOPMHPOBAHHS MHOTOKOMIIOHEHTHBIX CTPYKTYp pasIHyuHOIO
HazHayeHus. JIroOple cBefeHHs 0 KOH(QOPMAIIMOHHBIX XapaKTePUCTHKAX TAKHX IIOJMMEPOB MPH
BapHallMK UX COCTaBa M CTPOEHHS, 4 TAK)KE O BIMSHUH Pa3IMUHBIX PACTBOPHTENICH HA COCTOSIHHE
CHCTEM C MX YYaCTHEM IIPEACTABIISIOT HECOMHEHHBIH HHTepec.

IIpakTHyeckasi 3HAYMMOCTD BBIIIOJTHEHHOTO HCCIIEN0OBAHMS TAKXKE HE BREI3BIBAET COMHEHHH.

HOH}"IGHHBIG B ,I[I/ICCGPT&IIHOHHOI‘:I pa60Te JaHHBIE MOT'YT OBITH HCIIOJIH30BAHEI ITpH ITPOBEACHHUH
HaIIpaBJICHHOI'0 CHHTE3a HOBBIX IIOJITMMEPOB, a TAKXE IIPH pa3pa60TKe METOJ0B MO,I[H(bI/IKaLII/IH
3B€3I{,006pa.3HI:-1X ITOJTHMEPOB.

HoBuzua IMOJTYYEHHBIX MaHHBIX 3aKIIIOYaeTCAd B HCIOJIb30BAHHH HOBBIX IIOJIJHMEPOB, B
COIIOCTABJICHUWH OaHHBIX IJIA pAla 3B63ﬂ006p33HBD( TIOTUMEPOB C JTy4YaMH-COIIOJIMMEPaMH, B TOM

HHUCIIE C TPAIUCHTHBIMHA JIYYaMH.



Jucceprannonnas paboTa COCTOHT W3 BBEAEHHs, TPEX IJIaB, BBIBOJOB, CIIMCKA IUTHPYEMOM
JTATEpPaTypsl, KOTOPBIA comepkuT 134 nammenoBanus. Pabota u3noxxena Ha 118 crpanunax, ona
cozepxuT 3 Tabnuns! 1 40 pECYHKOB.

Bo Beegennu 000CHOBaHa aKTYaIbHOCTh BHIOpPAHHOH TEMBI, OTMEYEHB! HayyHas HOBHU3HA H
IpaKTHYecKas 3HAYMMOCTh paboTel, chOpMyIMpOBaHBI LENM M 3ala4dd HCCIECHOBAHMI,
H3/I0KEHBI OCHOBHEIE IIOJIOKEHHS, BHIHOCHMBIE Ha 3all[ATYy, NPUBEICHBI CBEIECHHS O JTMYHOM
BKJIaJie aBTOpa ¥ 00 anpoOupoBaHUH pe3ysIbTaTOB HCCIICI0BaHH.

Ileppasn riaBa [OHCCEpTAallMH IpeJcTaBiser coOoif 0030p sUTepaTypsl IO TeME
JUCCepTalMH. B riaBe IpeCTaBieH JIOCTATOYHO ITyOOKWH aHATH3 COBPEMEHHOTO COCTOSHHS
HCCIIEIOBAHHH TEPMOYYBCTBHTEIBHBIX IOJNHaIKKIOKcasomuHoB (IIAO3). PaccmoTpens!
OCHOBHBIE ITOJX0/BI K CHHTe3y JinHeHHbIX [TAO3, 00cyxaeHs Hanbosee 3HaUUMBIe PE3yIbTaThl
ucciaenopanui [TAO3 cilokHOM apXHUTEKTYphl, B TOM HHCIIEe M 3Be3n000pasHbX. OTMEuYEeHO
BIIMSHKAE JUTHHBI JIyded, MX d9ucia, THAPOGOOHOCTH LEHTpa BETBIECHHSA, & TAKXKE HaJIMYHA
KOHIEBBIX (DYHKIIMOHATBHBIX TPYNI HA TEPMOUYBCTBUTEIBHBIE CBOICTBA 3Be311000pa3HBIX
[TAO3. ObcyxaeHs! IpeCTaRIeHHBIE B TUTEPATYPE JaHHBIE O CaMOOpPraHU3allMy B PaCcTBOpax
s [TAO3 pasnuyHO# apXWTeKTypel. JTa IJlaBa AEMOHCTpHpyeT riybokue 3HaHus Kupuimo
Taresuasr IOpbeBHBI IPOOIEMAaTHKA M COCTOSHHS HCCIIEOBaHUH, OTHOCAIIMXCH K TeMe
auccepranuy. | 11aBa 3aKkaHYMBaeTCsA GOPMYIHPOBKOM 3a1a4 JUCCEPTAIMOHHOM paboTHL.

Bropass riaBa HasbpiBaeTCs «ODKcllepUMEHTalbHas dYacTh». OHa CONEpP)KUT ONHCaHHE
HCIIOJIBb3YEMBIX B paboTe MarepHayioB (MOJMMEPOB) U METOIOB HCCIIEAOBAaHHS (CTaTHYECKOIO H
JMMHAMHYECKOTO paccesHUsi CBera, TypOMOUMETpHH, BHUCKO3MMETPUH, CEIMMEHTAllMOHHO-
muddy3HOHHOTO aHamM3a). 34eCh JK€ IIPEJICTABJIEHBI CBEJACHHMS O MOJIBHOM COOTHOIICHHH
3BenneB [D03]/[UIIO3] B ucnonb3yembix 00pasnax ¥ HEKOTOPEIE 3KCIIEPUMEHTANBHEIE JAaHHEIE,
OTHOCAIIHMECS K WX HM3YYCHHIO METOJAMM CBETOPACCESHHS, CEIMMEHTAlHH, BHCKO3HMETPHH,
JUHAMHYECKOTO paccesHus U TypOUIUMETPHH.

CrnemyeT OTMETHTh INPOAYMaHHbIH BbIOOp 00BEKTOB HcciienoBaHMA. PasHooOpasue
HCIONB3YEMBIX B paboTe MOJUMEpPOB (3Be371000pa3Hble BOCBMHIYYEBBIE IIOJIMMEDPHI C
kanukc|[8]apenoBeiM (KA) siapoM M pa3iMYHBIMM Jy4aMH, B KadyeCTBE KOTOPBIX BBICTYIAIH
6rok-coromamepsl 11503 u [TUIIO3 ¢ pa3nuYHEIM NOPSOKOM IPHCOEIHMHEHMS K sapy Oonee
ruapodmisHOro 61ao0ka [1303, rpaguenTHbIi cononmumep 3TUI- (D03) B H30IPONMIOKCA30/IMHA
(UI103), B xoTopom coaepkanue 3BenbeB MIIO3 yBenuuuBanock mo Mepe yaajleHHs OT LEHTpa
BETBJIEHHS). BBUIH TakKe HCIIOIB30BaHbI IMHEHHbIC aHAIOTH Ty4del — rpaJlHeHTHBIA COMOIMMED
[I(303-rpag-UI103) wu  Omok-comommmep [1503-6mox-TIMITO3. Tlomumo  3Be3x ¢
cononuMmepHbiME  Jtydamu  u3ydeH KA-(IID03); ¢ mONMHMITHIOKCA30IMHOBBIMH JIydaMH U

rujipodobreiMu  koHIeBbiMH Ieroukamu —CyHg—CH;. Taxoit mnombop mommmepos Juis
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OPOBOOMMOTO HCCIEOOBAHHA, HECOMHEHHO, SBJSIETCS OMHOM W3 CHJBHBIX CTOPOH
paccMaTpHUBaeMOH JHCCEpPTAIIHH.

I'naBa 3 sBisercs LEHTPaILHOM, OHA COACPXKUT OIMMCAHHE OCHOBHBIX AIKCIIEPHMEHTOB H
aHaM3 IOJYYEHHBIX pe3yNbTaToB. B rIi1aBe paccMOTpPEeHO IIOBEINEHHE IOJIH-2-aJIKUI-2-
OKCa30JIMHOB C BapbUpPYEMBIM CTPOEHHEM Iydel B XJI0podopme, B KOTOPOM acCCOIMATHBHEIE
SIBNICHHUS HE TPOSABISIOTCS, H3y4YCHB! TEMIIEpaTypHBIE 3aBHCHMOCTH XapaKTEPHUCTHK BOIHBIX
pPacTBOPOB 3Be€3/1000pa3HBIX IOJHMEPOB C Ppa3JHMYHBIMH JIy4yaMH, MCCIEIO0BaHbl IIPOIECCHI
caMOOpraHMu3aIuy 1 (pa3oBOro paccioeHHs B BOAHBIX PACTBOPAX TAKHX MOJHMMEPOB.

BeiBoabl, chopMmynupoBaHHble B paboTe HAa OCHOBAaHHHM aHaM3a BCEH COBOKYITHOCTH
IOJYYEHHBIX OKCIEPUMEHTATBHBIX JAHHBIX, KOTOPLIC 3aBEpINAIOT TEKCT JHCCepTalliH,
[IPeICTABIIAIOTCS BIIOTHE 000CHOBAHHBIMH.

JocToBepHOCTh MMOJNYYEHHBIX JIAHHBIX W KOPPEKTHOCTL COOPMYIHMPOBAHHEIX B padore
BBIBOJIOB OOecIeYHBaeTCsd MCIIOIL30BaHHEM B3aHMOIOIIOIHIIONIAX METOJOB HCCIICIOBAHHS,
HENPOTUBOPEYHUBOCTHI0 W COIVIACOBAHHOCTBIO IIOJIYYEHHBIX pPE3Y/IbTATOB, KOMIUIEKCHBIM
[IOIXOAOM K  HCCICIOBAaHMIO CBOWCTB 3BE3J000pasHBIX IIONIMMEPOB B  pacTBOpax,
BOCIIPOM3BOIMMOCTBIO JKCIEPHUMEHTAIBHBIX JAHHBIX. Pabora mpomia ampofamuio Ha
MEX/IYHAPO/HBIX X BCEPOCCHHCKHX CHMITIO3MYMax M KOH(pEPEeHIIHIX.

CootBeTcTBHE JHMCCEPTAlMOHHOH paboThl 3asBieHHOH crnemmanbHocTH 02.00.06 —
BBICOKOMOJICKYJISIPHEIE COEUHEHHMS MOATBEPXKIACTCS IENBI0 K 3aJadaMM  HCCIeI0BAHHS,
HCIIONIB3YEMBIM METOIMYECKUM IIOJXOJ0M, ITyOnuKanueif OCHOBHBIX HAyUHBIX PE3YJILTATOR B
npoduIbHBIX HAay4dHBIX XypHanax. ComepaHHe OUCCEPTAlMH JOCTATOYHO IOJHO OTPAKCHO B

aBTOpedepare.

B kayectre Haubosee CylIECTBEHHBIX PE3YIBTATOB PabOTHI CIEAYET OTMETHTh HOBBIE JJAHHEIC O
KOH(OPMAIHOHHBIX CBOHCTBAX TEPMOYYBCTBHTEIBHBIX 3B€31000Pa3HBIX MOIMMEPOB, JTyYaMH
KOTOPBIX SBJIAIOTCS COIIOJIUMEPBI, B TOM 4YHCJE TIPaIHEHTHBIE CONMONUMEPHL. Y OeauTeNbHO
[I0Ka3aHO, YTO BJIMSIHHE TEMIIepaTypbl Ha IIPOIECChl arperaimdd W KOMITAKTH3al[i¥ TaKuX
MOJIEKYJI B BOJHBIX pacTBOpax CYLIECTBEHHO 3aBHCHT OT COCTaBa M PACIIOJIOKEHHUS Pa3IHYHBIX
3BeHbEB (TUApoGOOHBIX W THAPOGUIBHEIX) B IydaxX. [lomydeHsr nieHHble AaHHBE O (a3oBOM
pacCclOEHMHM B BOIHBIX pacTBOpax aMOUOUIBHBIX  IOJHMMEPOB CIIOKHOH apXHTEKTYPBI.
OcoOeHHOCTBIO JHCCEPTAIIHOHHOM pabOThl SBIMETCS ¥ pPEIICHHE pAa METONONOIHYECKUX
3aj1a4, CBA3aHHBIX C HMCIOJIB30BAHHEM JKCIEPHMEHTAIBLHBEIX METOJIMK JUIS aHAM3a MOBEJCHHS
3B€3000pa3HBIX NTOJMMEPOB TAKOTO THIIA, B TOM YHCIIE NPH MPOBEICHHH TEMIIEPATYPHBIX

HCCIIeJOBAHUHA.



Jluccepraiis HamkcaHa TIpPaMOTHO, IOCTATOYHO JAKOHHYHO, oQopMieHa aKKypaTHO,
PUCYHKH M TabIHIBl XOPOIIO M JOCTATOYHO IIOJHO HIUTKOCTPHPYIOT JKCIEPHMEHTAILHbIH
MaTepHal.

IIpy uTenmy IUCCEPTAINK BOHUKAET PSJl BOPOCOB.

I. B paboTe u3ydamt onTHYECKHE XapaKTEDHCTHKH BOIHBIX DACTBOPOB MOJIHMEPOB B
IMIPOKOM 1IuamazoHe Temmeparyp. C Kakod CKOPOCTBIO TPOBOJMIM H3MEHEHHS
TEMIIEPATYpPbl, OBUIM JIM NPOBENCHBI CHEUHUANBHBIC METOIMYECKHE pa3paGoTKH Uls
IPEAOTBPAIICHAS 00pa30BaHis MAKPOIY3BIPBKOB, KOTOPbIE MOTYT HCKA3HTh Pe3yIILTaThl |
SKCTIEPUMEHTOB (IICpPEMEIIMBAHNE, NIETa3alMs BOIBI B JIP.), & TAKXKe VIS HUBEIHPOBAHMS
BO3MO)KHOT'O HEOTHOPOJHOTO H3MEHEHHUS ITIOTHOCTH JKHUAKOCTH M3-3a HArPEBaHHsA?

2. Ilpu u3ydeHuH pacTBOPOB IIOJMMEPOB METONOM CBETOpaccesHus B IaBe 2 oTMedaeTcs
OTCYTCTBHE ACHMMETPHH PACCesHUsl JUI BCEX HM3y4aeMbIX B paboTe IOIMMEPOB, UTO
XapaKTepHO MU MalbIX [0 CPAaBHEHHMIO C JUIMHOH BOJHBI PACCESHHOIO CBETA YACTHIL.
OTHOCHTCS JIM 3TO YTBEPKICHHE K aHAIM3Y IIOBEACHHUS CHCTEM IIPH PACCMOTDEHHH
PacTBOPOB IOIHMEPOB TOJIBKO B XJIOpPOoGOpME, TaK KaK pasMephbl arperaToB B BOJHBIX
pacTBOpax JOCTHIAIOT JOCTATOYHO OOJBINKX 3HAUYEHHMIT?

3. B mmccepranuum B pasgene 3.2 Ui BOIHBIX PACTBOPOB 3BE3J KA-(IT203-610k-ITUITO3)
u KA-II(203-rpax-UI103) c [IPEBATMPOBAHHEM runpodoOHBIX
H30IPOIMIOKCA30IMHOBEIX 3BeHbeB Ha nepubepuu, obcyxkaaercs HOpMUpOBaHTE TpeX
THITOB YacTHIl, OTIMYAIOIINXCS 3HAYEHHEM T'HAPOJMHAMHYECKOTO pajuyca. IIpu sToM
ObicTpass MoJaa B pacIpelelleHMH HWHTEHCHBHOCTH  DACCESHHOIO CBETa  TIO
THAPO/IMHAMHYECKHM — pajiycaM IPUNHCHIBAETCS HHIUBH/IYIBHBIM  MOJIEKYIaM,
KOTOpbIe B paboTe Ha3bIBAIOTCS «YHHMOJIEKYJSPHBIMH MHLE/UIAMH». B CBI3M ¢ YeMm
OBbUIO HEOOXOMMMO BBOJUTH TAKOE MOHATHE, XOTS B pabOTe OTMEYaeTcs, 4To pasMep
MHUBH/TYalIbHBIX MOJIEKY] B XJIOPO(OpME NPAKTHYECKH HE OTIHYAETCS OT pasMepa
TaKHX MHILeUI? [IBa Ipyrux THITA YaCTHII OTHECEHO K arperataM, (JOpMHPYEMBIM 3a CYeT
(hopMHpOBaHHs BOZOPOMHEIX CBsizel. Kak MOXKHO 06BACHHTH (OPMHPOBAHHE B TAKUX
CHCTEMax MMEHHO IBYX THIOB arperatoB? Kakylo pomp urpaer pacnonoxeHHe
THAPOQOOHBIX IPYII IPH MEXMOIEKYISPHBIX KoHTakTax? Tak KaK IIPH HCIIONb30BAHHAH
JIMHEHHBIX IOJMMEPOB (CTp. 73 QHCCEepTAlMK) HUKAKMX arperaToB He Habrojaercs,
O3Ha4aeT JIM 3TO, 4YTO 3a arperalui0 OTBETCTBEHHO TOJBKO TI'HAPO(GOOHOE «sIpo»
3Be31000pasHbIX romuMepos? Mexo/s U3 TOro, 4To paccMaTpiBacMbIe 2 THIIA arperaToB
OTIMYAFOTCS OONBIIOH yCTOHIMBOCTBIO IPH M3MEHEHMH KOHIEHTPALMH TIOTHMEPOB, €CTh
T YBEPEHHOCTb, YTO TakKHe O0pasoBaHHs HE CYIECTBOBAIHA B PACTBOPAX ampHODH,

ABILISCH, HAIPUMED, 00Jlee KPYITHBIME MaKpOMOJIEKYIaMu?



4. Heckonpko 3aTpy[HSE€T YT€HHE M OTCYTCTBHE B HEKOTOPBIX CIydYasx HeOOXOIHUMBIX

CBEJIEHHH B IOANHUCAX K PUCYHKaM (HallpuMep, He yKa3aH pacTBOPHUTEINs Ha puc. 21, puc.
26) .

BrickazaHHBIe 3aMeYaHHs HE CHIDKAIOT 3HAYMMOCTH BBIIOJHEHHOIO HCCIIENOBAHHA. HOJ’[y‘IGH
Oomnemoi 06BeM IKCIIEPHUMEHTAJIPHBIX MNaHHBIX, HCIIOJIB30BaHBl pAa3IM4YHBIE COBPEMCEHHBIE H
HH@OPM&TI’IBHLIG METOABI HCCIIENOBaHHA, IIPOBEICHA Oonpmias METOIHUYCCKasA pa60Ta,
IIOJIYYEHBI HOBBIC HTAHHBIC O KOHq)OpMaI.II'IOHHI:D( CBOMCTBAx 3B63,H006p513HLIX MaKpOMOJICKYII.

[TocTaBneHnHble B paﬁore 3a7Ja494 pEIICHEI IIOJTHOCTEIO.

Ha ocHOBaHMHM CKa3aHHOTO BBIIIE MOXKHO 3aKJIFOYHTbH, YTO JAMCCepTalnvoHHas pabora Kupumd
Taresaubl KOpbeBHBI «CAMOOPT' AHU3AILIVA TEPMOUYYBCTBUTEJIbHbBIX
3BE3JIOOBPA3HBIX  T1OJIU-2-AJIKWJI-2-OKCA30JIMHOB C  BAPBUPYEMBIM
CTPOEHUMEM JIYUEN B BOJTHBIX PACTBOPAX» [OIHOCTHIO OTBEYAET TpeboBanusim BAK
K JHUCCEpTallUAM, IMPENCTABICHHBIM HAa COHMCKaHHWE Y4YEHOH CTeleHH KaHauaara (QH3HKO-
MaTeMaTHIeCcKuX Hayk (1.9 IlonmokeHus O NPHCYXKIEHHH YYEHOH CTEIIeHH, YTBEPMKIEHHOIO
[Tocranoenennem IlpaBurenscrsa Poccuiickoit @enepammu No 842 ot 24.09.2013, pen. ot
30.07.2014), a Kupumd T.IO. zacmyxuBaeT NpHCYXJEHHS €d YJYEHOM CTENEHHM KaHAWAaTa
(usuko-mMaTemMaTHdeckHX Hayk mno cmenmanbHoctd 02.00.06 —  BBICOKOMOJIEKYNSPHBIE
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