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OT3bIBBEJAYIIENA OPTAHU3AIIAHA

®enepanbHOro rocylapCTBEHHOro OIOKETHOro 00pa3oBaTebHOTO YUYPEKIAECHHS BBICIIETO
obpasopanus  «Camkr-IlerepOypreckuii  rocyflapCTBEHHBIH — TEXHOJOTHYECKHMH  MHCTHTYT
(TeXHMYECKMH YHHBEPCHUTET)» O IUCCEPTAHOHHOM paboTe OcHIeHKO ANleKcaH/Iphl AJIEKCAHIPOBHEI
Ha TeMy «MonekynspHO MMIDHHTHPOBAHHbIE CEJCHCOJEpXKAIHE IMOJTMMEPHBIE COpPOEHTHI A
CEJIEKTHBHOM COPOLIMH XONIECTEPHHAY, IPEJICTABICHHOM B IMCCEpTAMOHHEIH coBeT 24.1.044.01 npu
DenepansHOM roCy/1apCTBEHHOM 610 KETHOM y4pexKIeHUH HayKH Unctutyre
BBICOKOMOJIEKYJISIPHBIX coeJHHEHUH Poccuiickoit akaileMHu HayK Ha COMCKAHHE YYEHOM CTENEHH
KaHAMJaTa XAMHYECKUX HayK 110 ClenHanbHOCTH 1.4.7. BBICOKOMONEKYIAPHBIE COSMHEHHS.

Cop6unoHHbEIe MaTepHAIbI IIHPOKO KCTIONB3YIOTCS B LIETIAX H3BJICYEHHS Pa3IHUHBIX [EIeBBIX
00BEKTOB (MHKPOIJIEMEHTOB, TOKCHHOB, KOMIIOHEHTOB OHOJIOTHUECKHX JKHAKOCTEH B GHONOMHH H
Meauiune). O(QGEKTHBHOCTh TNPUMEHEHHS COpOEHTOB OOYCIOBJIEHA HX CIOCOGHOCTHIO
M30MpaTebHO  CBA3BIBATH  LIEJICBBIE  KOMIOHEHTH.. OIHMM W3  METOJOB  MOJYYEHHA
BBICOKOI((EKTHBHBIX ~ COPOEHTOB  ABNSETCA  MOIEKY/ISPHBIA  MMIPHHTHHT  IIOJMMEpOB,
3aKITIOYAIOIIMACA B (OPMHPOBAaHHH CIIHTOM CTPYKTYphI — MOJMMEPHOM CETKHM, B YAaCTHOCTH, B
IIOBEPXHOCTHOM CJIO€ YaCTHIl II0JIMMEpPa B NPUCYTCTBHH MOJIEKYJl LENEBOro obnekTa (0ObexTa
copbuuu) ¢ mocnemyiomed SkcTpakimued obbekra. B pesynbrare ceTka CIIMTOrO NoIMMeEpa
COZIEPXHT yYaCTKH KOMILIEMEHTApHBIE K CTPYKTYPE MOJIEKYJIbl 00beKTa COPOIMU U CIIOCOOHEBIE K HX
IOBTOPHOMY CEJIEKTHBHOMY CBs3bIBaHMIO. IIpHMEHEHHE MMIPHHTHHIa NOBEPXHOCTHOTO CIIOS
YacTHIl TOJMMepa CIOCOOCTBYeT MOBBINIEHHIO Mu(depeHnnannu B pacro3HaBaHuu copOTHBa M
MO3BOJIACT CO3/1aBaTh COPOEHTEI C BHICOKHM CPOJICTBOM HMX MOBEPXHOCTH K MOJIEKYJIaM LIENIEBOrO
obbekTa copbuuu.

S} PeKTHBHEIM TEXHONOTHYECKHM METOOM TIOJIYYEHHs OJMMEPHBIX COPOEHTOB ABJIAETCS
SMYJIbCHOHHAs MOJIMMEPHU3alMA C IPUMEHEHHEM TBEP/IBIX YaCTHII B POJIM CTabHIIA3aTOpa MOIMMEp-
MOHOMEPHBIX YacCTHI[ PEaKIMOHHOM CPElbl, TO €CTh SMYJIBCHOHHAS MOJMMEPH3ALUS B SMYJILCHAX
ITukepunra. [lonumepusanus B sMynbcusax [THkeprHra ABISETCS MEPCIEKTHBHOM UTA MONYyYeHHs
HOJIMMEPHAIX COPOEHTOB ¢ PEryIMpPyEeMBIMH pa3MEpaMH M CTPYKTYpOM YaCTHI-TPaHy.l, IPUTOAHBIX
JUIS IPUMEHEHMs B (hapMalleBTHKE, MEIHIIMHE, MEJTUKO-OHOIOTHYECKOM aHAITH3E.

IlpumeHeHne B HacToslee BpeMs CENIEKTHBHBIX XpoMaTorpapuyeckux CopOEeHTOB
IIPUPOIAHOTO MPOUCXONKAEHHS (MOHO- ¥ TIOJTMKIIOHAIBHBIE AHTUTENIA XUBOTHBIX) /IS H3BJICYEHHUS U3
IUIa3Mbl  OTJAENBHBIX (paKIMi JHUIONPOTEHHOB (XOJECTEPHHA) OrpaHHMYMBACTCA MX BBICOKOMN
CTOMMOCTBIO ¥ KOPOTKHM CPOKOM I'OIHOCTH ITpH XpaHeHuH. Co3/JaHHe CHHTETHYECKUX MOJIMMEPHBIX
CENICKTHBHBIX COPOEHTOB, CTaOMILHLIX ¥ 3(GEKTHBHBIX NPH TEPalMH THIEPXOJIECTEPHHEMHH
ABJIACTCA  NEPCHEKTUBHBIM  HAlpaBICHHEM HCCIEJOBAHHH XHMHH BBICOKOMOJIEKYJISPHBIX
COENUHEHHH.

B CBsA3M C BBIIEU3NOKECHHBIM aKTYaJbHOCTh PaGoThl M BBHIGOP OOBEKTOB MCCIIEIOBAHHSA
ONPENETAIOTCS TEOPETHYECKOH H NMPAKTHYECKOH 3HAYHMOCTBIO pa3paboTKH METO/a MOJyYeHHs
HOBBIX NOJJMMEPHBIX CENIEKTUBHBIX COPOEHTOB C IIPUMEHEHHEM MOJIEKYJIAPHOTO MMIIPUHTHPOBAHHUS
MOJHMEPOB.



Ieanio gucceprauuoHHOM paboThi  siBisieTcss  paspaboTka MeTOJa  IOJyYeHHs
CEJIEHCOJIEPKAIUX ITOJMMEPHBIX COPOEHTOB C HMIPUHTHPOBAHHOM MOJIEKYJIaMH XOJIECTEpHHA
MOBEPXHOCTBIO (IpaHyil), HCCIEIOBAHHE HX CTPOEHHS, (H3MKO-XHMHYECKHX M COPOLMOHHBIX
CBOMCTB.

JUis OCTHIKEHHUS MOCTABIIEHHOM Leny ObUIH pPElIeHBI CIEeAYIONHE 3a/Ja4u:

- pa3paboTKa MeTo/la CHHTE3a MOJIMMEPHBIX COPOEHTOB Ha OCHOBE 2-FHAPOKCHITHIMETAKpHIIaTa U
ITHJICHIJIMKONIBbUMETAKpUIIaTa MyTEM 3MYJIbCHOHHOM MOJNMMEpU3alMi B 3MyJbcusx [lukepunra
(cepus 1) M npH ocagUTENbHOM NONMMEpH3allWH B PacTBOpHUTENe (CepHsi 2) C IOCIEAYIONIHM
MMIIPUHTHPOBAHUEM IIOBEPXHOCTH ITOJIMMEPOB (IpaHyIT) MOJIEKYJIaMH XOJIECTEPHHA;

- ONpeJIeJICHHE BIIMAHUA YCIOBUH CHHTE3a NOJMMEPOB Ha MOP(OJIOTHIO TIOBEPXHOCTH MOJTHMEPHBIX
rpaHyll, MX OJHOPOJHOCTb H CTPYKTYPHYIO YCTOHYMBOCTH, INPOHHIIAEMOCTH IS BOJABI H
OpraHMYECKUX PAaCTBOPUTENICH U Ha IPYTHE OCHOBHBIE (PU3HKO-XHMHYECKHE CBOMCTBA;

- OmnpeJe/ieHHe OHOPOJHOCTH COCTaBa M CTPOCHHS NMOBEPXHOCTH CHHTE3UPOBAHHBIX MOJAMEPHBIX
COpOEHTOB ¥ CPOACTBA NPH COPOIMHK M CBA3BIBAHHHM IIEJIEBBIX MOJIEKYJI XOJIECTEPHHA;

- HCCIEJIOBAHHE M YCTAHOBJIEHHE ONTUMAIBHBIX YCIOBHH CENEKTHBHOIO JHHAMHYECKOro
COpOLIMOHHOrO HM3BJICYEHUS XOJECTEPHHA CENEHCOJAePKALIMMH MOJUMEPHBIMH CcopOeHTaMHu u3
MOJIEILHOIO  pacTBOpa MNpPH pealHu3allid HENpephIBHOIO pekuma copbuuu. Briasinenue
ONTHMAJILHOTO [0 XapaKTePUCTHKaM M COpPOIHOHHON crocobHOCTH oOpa3sua copbGeHTa mnpu
M3BJICYCHHUH JIMIIONPOTEHHOBLIX KOMIUIEKCOB M3 IIa3Mbl KPOBH B DABHOBECHBIX M JHHAMHYECKHX
YCIIOBHUSAX.

Hay4ynas HoBH3Ha pabOThI 3aKIII0YAETCs B pa3paboTKe METOIa CHHTE3a HOBBIX MTOJTyYEHHBIX
BIIEPBBIE TIOJIMMEPHBIX COPOEHTOB ¢ HMIPUHTHPOBAHHBIMH MOJIEKYJIAMH XOJIECTEPHHA B 3aJaHHOM
KOJIMYECTBE HA MOBEPXHOCTH IMOJMMEPHBIX I'PaHYyNl U B HAyYHOM OOOCHOBAHHH DPEryJHPYEeMBIX
ycoBHi copbIuH XoJecTepHHa Ha pa3paboTaHHOM MOJIMMEPHOM COpOeHTe.

Bnepseie:

- CHHTE3UpOBAaHbI HOBBIE IIOJIMMEPHBIE TpaHyJbHbIE COPOEHTH, HMMIPUHTHPOBAHHBIE B
MOBEPXHOCTHOM CJIOE MOJIEKYJIAMH XOJIECTEPHHA;

- OIpe/iesieHa BO3MOKHOCTE (DOPMHPOBaHHS OJHOPOIAHBIX MO MOPGOJIOrHH H CTPYKTYPHO
YCTOHYUBBIX MOJTMMEPHBIX MATPHII B PE3yJIbTaTe HMIPUHTHPOBAHUA MOJIEKYJIAMH XOJIECTEPHHA KaK
B Mpolecce 3MYJIbCHOHHOM IIOJIMMEPH3AllMM B 3MYJbCHsX [lukepWHra, Tak M B IpoOIEcce
OCaJIUTENBbHOM MONTHMEPU3ALINH;

- YCTaHOBJIEHA BO3MOKHOCTh 00pa3oBaHHs B IIPOLIECCE SMYJIbCHOHHOM MOJIMMEPH3ALIAH B SMYJIBCHAX
ITukepunra o1HOPOIHOM COPOIIHOHHON MTOBEPXHOCTH OJIMMEPHBIX YACTHI C BEICOKHM CPOJICTBOM K
MOJIEKYJIaM XOJIECTEPHHA,

- Ope/IeNeHbl YCIOBUs (CTPYKTypa copbeHTa, BBICOTa COPOUPYIOIIETO CIOsl, CKOPOCTH MOBHKHOM
(haser) peammsanuu TMHAMHYECKOTO KBAa3WPABHOBECHOTO COPGIMOHHOIO MPONECCA HM3BIEYEHHS
XOJIECTEPHHA C HUCIIOJIb30BAHHEM MOJIENTBHOTO PacTBOpA.

IIpakTH4eckas 3HaYMMOCTh pPabOTBI  ONpEZNENSETCS pE3yNbTATAMH  NPUMEHEHHMS
CHHTE3MPOBAHHOI'O B 3MyJbCHAX [IukepuHra momimepHoro copbeHTa ¢ HMIPUHTHPOBAHHBIM Ha
IOBEPXHOCTH XOJIECTEPUHOM B Ka4eCTBE XpoMarorpad)MyecKoro HOCHTENs [Ulsl IUIa3MOCOpPOLMH 1
BO3MOXHOCTBIO OOecnedyeHHs M TIOBBIUEGHHS TOYHOCTH XpoMaTorpaQupoBaHHs H aHaIH3a
JIHIHIHOTO MpoduIs.

Jucceprauys COCTOMT M3 BBEICHMS, TpeX IJlaB, B TOM 4ucle 0030pa JIMTEpaTyphl,
9KCMEPUMEHTAIBHOM YacTH, 0OCYKIEHHS pe3ybTaToB, a TAK)Ke BHIBOJOB M CIIMCKA JIMTEPATYPB,
coaepxauiero 272 naumeHopanus. Paborta usinoxena Ha 182 crpanuuax, coaepxut 9 Tabmmn u 48
PHCYHKOB.

Bo BBenenun 060CHOBaHA aKTyallbHOCTh HANpPABIECHHS HCCIEAOBAaHHH, MX LENTH H
nocTaBlieHHbIC 3aJaud. OTpaXKeHbl HayuHas HOBH3HA M IPAKTHYECKAs 3HAYMMOCTH PE3YJHTATOB
paboThl, ¥ H3JI0KEHBI OCHOBHBIE I10JIOKEHHUS], BHIHOCHMBIE HA 3alIlHTY.

B nepsoii rnase, npencrapisiomeit co6oi aHATMTHYECKUH 0630p, MPOBENCHO 06CYXKICHHE
COBPEMEHHBIX METOJIOB CHHTE€3a M INPHMEHEHHMs CENeKTUBHBIX COpPOEHTOB IS TIeMo- |
nnasmMocopbuuu. PaccMOTpeHBI JOCTHXEHHS B 06JacTH 3MY/ILCHOHHOM MOTMMEPH3AIAH, B



YaCTHOCTH, B CHENMAIBHBIX SMYJIbCHSX IlMkepuHra ¢ MOMy4YEeHHEM MOJIMMEPHBIX COpPOEHTOB.
IIpoananu3upoBaHb! BO3MOXKHOCTH MOJIEKYJIIPHOTO HMIIPHHTHHIA IIOJIAMEPOB.

Bropast rnaBa coIepKUT ONMHCAaHHE OCHOBHBIX PeareHTOB, 000pYy/10BaHHUS, METONOB CHHTE3a
MOJIAMEPHBIX COPOEHTOB M MX IOBEPXHOCTHOIO MMIPUHTHpOBaHHS. I[lpeacTaBieHBl METOJBI
MCCJIE/IOBAHMS OCHOBHBIX (DH3HUKO-XMMHYECKHX H COPOLIMOHHBIX CBOMCTB MOJIMMEPHEIX COPOEHTOB.

B TpeTbel rnase H3NnoXeHb! pe3ynbTaThl SKCIEPUMEHTANIBHBIX HCCIIEIOBAHUM, H IPOBEAEHO
HX obCcyKJIeHHE.

OcymecTBieH CHHTE3 CeleHCOAEpXKalliX HAHOKOMIIO3MTOB cdepudeckoil (opMbl ¢
YHHMOJAIBHBIM paclpe/ieiecHHeM N0 pa3Mepam ¢ paguycoM 60 HM C HCIOJIB30BAHHEM
nonusuHHIMMpponuaoHa (I1BII) B kadectBe crabmmmsyromero ¢akropa KOJUIOHIHOTO BOJHOTO
pactBopa HaHodacTHll. [lomydennsle HanouwacTuubl HY-Se/TIBIT mcrmons3oBaHel B KayecTse
crabuiM3aTopa IoJMMEP-MOHOMEPHBIX Kallelb IPH CHHTE3€ MOJMMEPHBIX COPOEHTOB B IMYJIBCHAX
[Tukepunra.

Peanu3oBaH CHHTE3 NOJIUMEPHBIX COPGEHTOB C NPUMEHEHHEM [BYX METOJOB CHHTE3a:
3MYJILCHOHHOM MOJIMMeEpH3aluen B sMynbeusix [Iukepunra (ceneHcoaepkainue copOeHTsl cepu |
(KII-1)) 1 myTeM ocamMTEeNBEHOM MONMMEPH3AlM B H-TIPONMJIOBOM CHHMpTE (CENeHCOoIepKalue
copbentnr cepun 2 (KII-2)). CuHTe3 OCylIeCTBIEH C HCHOJIB30BAaHHEM TIHApPO(UIBHOrO 2-
THAPOKCHATUIMeTaKkpHiaTa (2-'9MA) u ruapodobHOTro sTHNeHITHKOIbAuMeTakpriaTa (D' [IMA)
B Ka4yeCTBE CIIMBAIOIIETO areHTa B NPHCYTCTBHH HHUIMHPYIOMIEH peIOKC-CHCTEMBI mepcybdar
aMMOHH-aCKOpOMHOBasI KUCIIOTA.

BeisBiieHO, 9TO B Ipolecce MOMMMEpU3alliH B 3MyJbcHsX [lukepuura dopMmupyrorcs
MHKpOIJIO0yIBl ¢ ancopOMpOBaHHBIM HAa HMX IOBEPXHOCTH HAHOKOMIIO3MTOM (HAaHOYaCTHIIAMH
cenena u [IBIT (HY-Se/TIBII), cTpykTypa KOTOPBIX OTIHYAETCS OT MUKDPOTpaHyl, o6pasyiomuxcs
IIPH OCAIUTENILHOM MOJTHMEPH3AIIHH.

Paszpa6orana meromuka monydeHus comomumepoB 2IOMA u DI'ZIMA ¢ MonexkyaspHO
MMIPHHTHPOBAHHBIM Ha IIOBEPXHOCTH MX MUKporpaHy xonecrepuHoM (XC): (XC-MHUII-1 u XC-
MMUII-2,) B ornuume oT 06pas3ioB KOHTPONBHEIX oauMepoB KII-1 u KII-2 6e3 uMNpuHTHPOBaHUS
MOBEPXHOCTHOI'O CIIOS.

U3ydensl 0coOGEHHOCTH NMponecca COMOMMMEPH3allik B 3aBUCHMOCTH OT konuyecta XC,
BBOJMMOIO B pEaKIMOHHYIO Cpely Ha 3aBepluarolled craguu (GopMHPOBAHHA TpaHyIl,
coctaBisiomiero 2 Mol %, 4 mon. %, 6 Mol % OTHOCHTENBHO KOJMYECTBA COMOHOMEPOB, C
MOy YeHHEM MOJIEKYJISPHO HMIIPUHTHPOBAaHHBIX nonuMepoB cepur 1 (XC-MUII-1-2; XC-MMUII-1-
4; XC-MMUII-1-6) u cepun 2 (XC-MUII2-2; XC-MUII12-4; XC-MUII-2-6).

C npumenennem Metoga MK-CHEKTPOCKONMM YyCTAaHOBIEHA MAECHTHYHOCTH CTPOCHMS
comonumepoB 2-I'DMA-OI'JIMA. TIlokaszaHo meromom CDM, 4ro mNOBEPXHOCTH 06pa3NoOB
nonumepos KII-1 xapakrepusyercs MOPHOIOrHYeCcK: HAIMYMEM MUKPOTI06YJI B OTIHYME OT Gonee
rnaaKoi U Gonee oaHOpoHOH MoBepxHOCTH nonumepa KIT-2, uro o6ycnoBieHo oco6eHHOCTAMH
(opmuposanus nomamepusix rpary KII-1 npu nonumepusanuu B sMymscusx [Tukepunra.

YCTaHOBIIEHO BBIPaXKEHHOE OTIHYAE MOP(HOJIOTMH TOBEPXHOCTH WMIIPHHTHPOBAHHBIX
nojauMepoB, B 4actHoCTH 0Opasuos XC-MUII-1-6 u XC-MHUII-2-6, oT CTpoeHHs MOBEPXHOCTH
o6pasuos KII-1 u KII-2.

IIpoBeneHHOe HCCeI0BAHHE KHHETHKH HaOyXaHWs TOJIMMEPHBIX COpOEHTOB MpH
temiepatype 25 °C u 37 °C nokasano s copOeHToB cepum 1 3arpyaHenue auddy3uu Boasl BO
BHYTPEHHHE CJIOM NOJMMEPHBIX IPaHyJ B pe3ylNbTaTe CIOXKHOW CTPYKTYyphl MX IOBEPXHOCTH,
chOpMHUPOBAHHON M3 HAHOYACTHIL.

Habyxanue o6pa3ioB copOeHTOB B H-NIPOIMIIOBOM CIIMPTE 3aBHCHT OT TEMIEPaTyphl
npoucxomut npu 25 °C ¢ Gonbmei ckopoctbio 1 KII-1 nmo cpaBuenumio ¢ KII-2. Tudysus H-
nponuaosoro cnupra B KI1-1 u KII-2 npu 37 °C nporcxoauT ¢ 0AHHAKOBON CKOPOCTHIO.

OnpeneneHo, YTo HMIIPUHTHPOBAHHEIE celleHcoaepxkamue nomumeps XC-MUIT cepuu 1 B
H-nponuiIoBoM criupte npu 25 °C u 37 °C HabyxaroT uHTeHCHBHEE H 3G (PEKTUBHEE 110 CPABHEHHIO C
HEUMIIPUHTHPOBaHHBIM nonuMmepom KII-1.

OTMeuYeHO NOBBIIEHHE CKOPOCTH HabyXaHMs MpH MOBBIIIEHAX TeMmepaTtypsl 1o 37 °C s
BCeX 00pasioB MOJIMMEPOB CEPUH 2 C HMIPUHTHPOBAHHOM XONECTEPHHOM OBEPXHOCTHIO.



BhISBICHO Y€TKO BBIPAXEHHOE BIMSHHE COCTaBA M CTPOEHHsS MOBEPXHOCTH Ha aupdy3uio
BOJIbI M MponaHona W HabyXaHWe rpaHy]l IOJMMEPOB, CHHTE3WPOBAHHBIX NPEUMYINECTBEHHO B
SMyibCHaX [lukepuHra. YCTaHOBIEHO, YTO HMMIIPHHTHPOBAHHE XOJECTEPHHOM IIOBEPXHOCTH
NOJTyYESHHBIX [TOJIUMEPOB MPUBOJIUT K YIyYIICHHIO IIPOHUIIAEMOCTH B 06BEME MOJIMMEPHBIX IPaHyI.

Hccnenosanneie 0c06eHHOCTH HabyXaHHs CBHAETENLCTBYIOT O IIPAKTHYECKH OJHOPOIHON H
YCTOWYHBON CTPYKTYp€E MOJMMEPHBIX MAaTPHII, OTYyYEHHBIX IPH 0GOUX HCIOJIBE30BAHHBIX METOaX
NOJIMMEPU3ALINH, COXPAHAIOLIECHCA U 1OC/IE HMIPHHTHPOBAHHUS MX MOBEPXHOCTH XOJIECTEPHHOM.

Bbu1o BBIsABIEHO, YTO HaubOsIEe CTPYKTYPHO YCTOWYMBHIMA SBISIOTCA MMIPHHTHPOBAHHBIE
nonumepbl XC-MHUII-1-6 u XC-MHUII-2-6, To ects noyueHHble npu BeeaeHnH XC B MOIMMEPHYIO
PeaKIMOHHYIO CPEY B KONMYECTBE 6 MOIL. % TP CHHTE3€ MOTHMMEPOB 00enx cepHit: cepu 1 u cepun
2. IMIIpUHTHPOBAHKE MOJHMEPOB COCOGCTBYET YBEIMYEHHIO HX MOPUCTOCTH M MPOHHIAEMOCTH.
[IpeuMyIiecTBEHHbIE 3HAYEHHUS Pa3MEPOB NIOP HMEIOT CEJIEHCOJEPIKAIAE TIOTHUMEpHbIE COPOESHTEI,
CHHTE3UpPOBaHHLIE B 3MYyIbCHsIX [Tukepunra (cepus 1).

W3yuen mexanusm copbuun XC Ha nonuMmepax B 3aBUCHMOCTH OT cnoco6a X MoJy4eHHs
(cepust 1 u cepust 2), copOuMOHHOM cpenpl copbtuBa M Temmepatypsl mpu 25 °C u 37 °C.
YCTaHOBJIEHB! pa3NHuusA B (POPMHUPOBAHHH M CTPYKTYpe COPOLHMOHHBIX cloeB XC (MOHOCIONHELE,
TIOJIUCIIONHBIC) Ha MOJIMMepax (cepus 1) Mpu pa3sHBIX TeMnepaTypax, P PasiiHyHOM COAEPKAHUHU
XC, WMNOPHHTHPOBAHHOTO HA TIOBEPXHOCTH IOJMMEPA, M Ui OTIMYAIOLMIMXCA 1O CTPYKTYpe
ITOBEPXHOCTH IIOJIMMEPOB cepuit 1 u 2.

PesynbraraMu uccieioBaHMi PaBHOBECHOM COpOLMHM IOATBEPKACHA TPEHMYIIECTBEHHAs
3pEeKTUBHOCTL COpOeHTa MMIPHHTHPOBAHHOrO MOJMMepa TpH BBeAeHHH 6 mon. % XC wu
NPEINOYTHTENHHO CHHTE3UPOBAHHOI'O B OMYJIbCHsIX [TuKkepuHra.

Otmeueno cymecrBeHHOe BiHsHHE Temmeparypsl copbuun XC Ha cpometBo XC k
COpOLMOHHOM MOBEPXHOCTH, XapakTep (OPMHUPOBAHKS M CTPOECHHE COPOIHOHHBIX CIIOEB.

Jeransueiii  ananu3 GombmOro 06BeMa SKCIEPUMEHTANBHBIX H30TEPM COPOLMM C
NPHBJICYCHHEM DpsAJla TEOPCTHYECKHX Mojened copbuum (Ppeitnanmuxa, Jlearmiopa, Bpynayspa-
Ommerra-Temnepa  (B3T)) mokasan  cOOTBETCTBHE — 3KCIEPUMEHTANBHBIX pe3yJIbTaToB
TCOPETHYECKUM KpUBBIM Mozaenu copbuum BOT m moarsepmun dopmupoBaHHe OJHOPOJHOM
COpOLMOHHOM MOBEPXHOCTH C BBICOKHM cpoictBoM K XC mpu temmeparype 25 °C u 37 °C y
COpOeHTOB, NOTYYEHHBIX B 9MYybcHsX [Tukepunra ¢ BBegennem 6 Mon. % XC.

B pesynbrare nposeseHHOro amanMsa onpejelieHa IUIOMANbL AOCTYIHOM COpGIHOHHOMN
[IOBEPXHOCTH JIJId  CBS3bIBAHMS MOJIEKYJl XOJIECTEpUHA pa3paboTaHHBIMH copOeHTaMH |
YCTaHOBJIEHO, YTO NOBBIIECHHE cofiepxanus XC B PEaKIMOHHBIX CMECAX IIPH CHHTE3€E TOJTHMEPHBIX
COpPOEHTOB METO/IOM 3MYJIbCHOHHOM IIOJIMMEPHU3AIlHH B SMYJTHCUAX ITuxepuHra u NpH OCaUTENLHOR
TIOJTMMEPHU3aIlHH CIIOCOOCTBYET yBEIMYEHHIO IIOMIAM COPOLMOHHOM MOBEPXHOCTH IOCTYITHOM st
copbupyembix nenesbx Monexyn XC mpu Temneparype copOIHH, COOTBETCTBYIOMIEH TeMneparype
CHHTE3a NOJIMMEPOB.

Ha ocHoBaHMM HCCIe/JOBaHHS TMHAMUKHA COPOLMH XONECTEPHHA U3 MOJIENLHOTO PacTBOpa
XC noBepXHOCTHO HMIPHHTHPOBAHHBIMU CENIEHCOIEPXKAITAME COPOEHTAMM MOKA3aHO, 9TO HA BCEX
MMIIPHHTHPOBAHHBIX COPOEHTAX OCYIIECTBIAIOTCS CTAOHIILHBIE PEXHAMBI COPOIIMH TI0 CPABHEHHIO C
copbuueit Ha HEMMIIPHHTHPOBAHHBIX IIOJMMEPHBIX copbenTax. ONpeNeeHbl ONTHMATBHEIE YCIIOBHSA
COpOLHH XOJleCTepHHA: BBICOTA CNOS COpOEHTa, CKOpOCTh XpomaTorpadupyemol (assl
YCTaHOBJICHO, YTO HAMITYYINas CETEKTHBHOCTH COPOLIMM XOECTEPHHA PEai3yeTcs B ONTHMATBHBIX
YCIIOBHSIX THHAMMYIECKOT O TPOLECCa C HCII0Ib30BAHHEM BBISIBIEHHOTO 3 (DEKTHBHOTO ITOJIMMEPHOTO
HMIIPUHTHPOBaHHOTO copbenta XC-MUII-1-6.

[IpoBenenHoe mccienoBaHHe CHOCOGHOCTH HMMIPHHTHDOBAHHBIX — CENEHCOMEPIKALIAX
MOJTMMEPHBIX COPOCHTOB K M3BJICYECHHIO XOJIECTEPHHA M3 IUIa3MBl KPOBH TOKAa3ai0 BO3MOMKHOCTD
s pexTuBHOrO HCMONB30BaHMA copbenta XC-MUII-1-6 15 CBA3BIBAHHS U BBIACTCHHS JTHITH/IHBIX
(paknmii 3 MIa3MBI KPOBH B YCIIOBHSX in Vitro.

Huccepranmonnas pa6ora Ocumenko A.A. NpPeCTAaBIsSET OPHTHHAIBHOE LENOCTHOE W
3aKOHYCHHOE HayvHOe uccienoBanue. [locToMHCTBOM paboThl SBISETCS NMPOBENEHHE GOJBIIOro
00beMa SKCIEPUMEHTANbHON paGOTHl NP HMCTOJIB30BAHHA PAasIMYHEIX TOIXOAOB IO CHHTE3Y



HOJIMMEPHBIX COPOEHTOB C HMIIPHHTHPOBAHHOM XOJIECTEPHHOM IIOBEPXHOCTBIO M AHAIHM3Y HX
(HM3HKO-XMMHYECKHX CBOMCTB, YTO MO3BOJIMIIO OCYLIECTBHTH KOMILUIEKCHBIN MOAX0A K pa3paboTke H
MCCJIE/IOBAHMIO HOBBIX KOHKYPEHTOCIHOCOOHBIX COPOIIMOHHBIX CHCTEM M YCTAHOBHMTH B3aUMOCBS3b
HCIIOJIB3yeMOro crocoba MolMMepH3alii, CTPYKTYpPBl 00pasyromMxcsi MOJTMMEPHBIX COPOEHTOB
CEJIEKTUBHOCTH MX COPOIIMOHHOMN CIIOCOOHOCTH.

B pesynbpTare NpoBEICHHEIX HCCENOBAHUH pa3paboTaHbl METOMBI MOIy4YEeHHS Ha OCHOBE 2-
TMIPOKCHITHIIMETAKpHJIaTa M STHJICHIIMKOJbJAMMETAKpHJIaTa IOJMMEpPHBIX COpOEHTOB ¢
UMIIDUHTHPOBAHHBIMM Ha TOBEPXHOCTH MOJIEKYJIaMH XOJIeCTEpHHA C  HCIOJIb30BAHHEM
cBOOOJHOpaHKATBHOH 5MYJIbCHOHHOM IOJIMMEPH3alliK B SMYJIbCHAX [IHKepHHra ¥ IPUMEHEHHEM
HAaHOYACTHIl CeJieHa JUIs CTabMiu3allii MOJMMEP-MOHOMEPHBIX Kamellb, a TakkKe I[yTeM
OCaIUTENILHOM MOJIMMEPU3allMM U3 pacTBopa. MccnenoBansl GU3HKO-XUMHYECKHE H COPOILMOHHEIE
CBOMCTBA pa3paboTaHHBIX MOIUMEPHBIX COPOEHTOB.

YcraHoBIEHO, YTO COPOLIMOHHAs CIOCOOHOCTD MOJIMMEPHBIX COPOEHTOB B BHJE IpaHyll H
NPOHUI@EMOCTh [yl PAacTBOPHTENEH NPEHMYIIECTBEHHO BBINIE Y MOJHMMEPOB, IMOJYyYEHHBIX
OMYJILCHOHHOW IOMMepu3anuedl B sMynbcusx [lMkepuHra, B CpaBHEHMH C IOJMMEPHBIMU
copOeHTaMu, OJyYEHHBIMH B Pe3yNIbTaTe OCaIUTENLHON NOTMMEPU3AIIHH.

OmpezneneHo, 4Yro MONEKYJISAPHOE WMIPHHTHPOBAHHE XOJIECTEPHHOM IOBEPXHOCTH
MOJIMMEPHBIX copbeHTOB 06ycnoBnuBaeT HOPMUPOBAHKE CTPYKTYPHO OQHOPOJHON MOBEPXHOCTH U
CrOCOOCTBYET MOBBIIEHHUIO HX TIPOHUIIAEMOCTH ISl BOJBI U OPraHWYeCKOTO PaCTBOPHUTEIIS.

ITpu cpaBHeHHH COPOIIMOHHOHM CIOCOGHOCTH MOU(PHIMPOBAHHBIX W HEMOIU(PHUIUPOBAHHBIX
XOJIECTEPHHOM  [OJIMMEPHBIX COPOEHTOB YCTaHOBIEHAa IIPEHMYINECTBEHHAs JOCTYIHOCTh
COpOLMOHHBIX NOBEPXHOCTEH TONMMeEpa, CHHTE3UPOBAHHOIO 3MYJILCHOHHOM IONMMepH3anued B
sMynbcusax [lukepunra npu BBeaeHun 6 Mol % XoJlecTepHHa.

KoMmruiekcHbIe HeCieIOBaHHS CEIEKTHBHOCTH COPOIIMHA XOJIECTepHHA HMIIPHHTHPOBAHHBIMH,
cozepkaiuMu 6 Mon. % XxonecTepuHa COpOEHTaMU B JHHAMHYECKMX H CTATHYECKHMX YCIOBHAX
nokasand 3QQEKTHBHOE H3BJICYEHHE IJHUIMONPOTEHHOB M3 IUIa3Mbl KPOBH B CpAaBHEHHMH C
HEUMIIDUHTHPOBAHHBIMM aHAJIOraMH. OTO OMpeJeisieT BaXHOE NPAKTHYECKOEe HAIpaBJICHHE
NpHMEHEHHs pPa3pabOTaHHBIX IOJMMEPHBIX COPOEHTOB B KadyecTBE XpoMaTorpadpuyueckux
HOCHTENIEH, 00ecreYnBalomMUX BBICOKYI0 TOYHOCTH aHaluM3a B OMOXMMHYECKHX HCCIIEIOBaHHAX
KPOBH U IPH H3BJICYECHUH JIMITMAHBIX (paKkiuii U3 I1a3Mbl KPOBH.

Huccepraunonnas pabora OcunmeHKO A.A. BBIIOJHEHA Ha BBICOKOM HAy4HOM YPOBHE C
NPHUBJIEYCHUEM COBPEMEHHBIX HH)OPMATHBHBIX METOJIOB HCCIIEOBAaHUA W 06paGOTKH MOTyYEHHBIX
pe3yJIbTaTOB.

B uccnenosanmsax npumenensl MIK-CHEKTPOCKONHMS, 3JEKTPOHHas  MMKPOCKOIHSA
IPOCBEYHBAIOLIAA M CKaHUPYIOIIAs, JKHAKOCTHAs XpoMmaTtorpadus, rpaBUMETPHUS], TAKHOMETPUS H
Ap. O6paboTka u30TEpM COPOLHMH IKCIEPHMEHTAIBHBIX PE3YIHTATOB MPOBEIEHA C HCMOTH30BAHHEM
anroput™Ma JleBenOepra-MapksapaTa mnporpammuoro ofecnedenuss OriginLab 2019b s
COOTBETCTBYIOIIMX TEOPETHUYECKHUX MOJIENIEH.

[Tomy4yeHHbIe pe3ynbTaThl U HX HHTEPIPETALMS, AHATH3 H CCTAHHbIE BHIBOAbI JOCTATOYHO
000CcHOBaHBI METOMYECKH YCIOBHAMH MPOBENCHHS YKCIEPHMEHTAIBHBIX paboT ¥ NPUMEHEHHEM
COBOKYTTHOCTH COBPEMEHHBIX B3aUMOJIOTIONHAIOMMX (PH3UKO-XUMHIECKUX METOIOB HCCIIEI0BAHMNI,
CTaTHCTHYECKOM CXOJMMOCTBIO PE3yJILTAaTOB ONBITOB. JI0CTOBEPHOCTD OTYYEHHBIX PE3YILTATOB HE
BBI3LIBAET COMHECHHUH.

[Ipu o61meit nonoKUTENEHOM OLEHKE IUCCEPTALME BO3HHKAIOT HEKOTOPBIE BOMPOCEHL.

1 Ilpu BbmMONHEHWH pabOTHI MOYYEHBI HOBBIE MOJMMEPHEIE CENEKTHBHBIE COPOEHTHI
NEPCHEKTHBHbIE /I MEIMKO-OHONOrHYECKOro IPUMEHEHHS, HO, K COXKAIEHHIO, OTCYTCTBYIOT
CBEJICHHS O NATEHTHOM 3aIuTe pa3paboTKH.

2 OtcyrctByer ob6oCHOBaHHE BHIODAHHOrO KOHKPETHOro cocraBa comomumepa I DOMA-
OI'/IMA, cHHTE3MpyeMOro B KayecTBE MATPHIbI MMIPHHTHPOBAHHOrO COpOEHTA, a TAKKe
KOJIM4ECTBA BBOJAUMOIO MHHIIMATOpA mojuMepu3anuu. [IpuauMas BO BHHMaHHE KOJIMYECTBEHHOE



cooTHOIeHHe coMoHOMepoB 2-I'OMA u OI'JIMA npu uX conmonMMepH3alld, HE CleayeT
Hcnoib3oBaTh Gopmy obosHauyenus nonu(I' OMA-OI'/IMA) npu ykazaHHH cOCTaBa COMOJIMMEDA.

3 BeposaTHO, HE COBCEM KOPPEKTHO NPHUMEHECHHE TEPMHHA «TOMOI€HHas» B OTHOIICHHH
CTPYKTYpPHI 00pa3yromeics KMIPHHTAPOBAHHOM MOBEPXHOCTH COIIOJIMMEPOB, JTy4Ile HCIIOIb30BaTh
TEPMHH «OHOPOHAN.

YKa3zaHHbBIE 3aMe4YaHHs HE HOCAT NPUHLUMUIIHAIBHOIO XapakKTepa M HE CHHIKAIOT BBICOKOH
oueHKH pabotel. [luccepraius H3I0XKEHAa YETKO, XOpoluM A3bIKOM. OOCYKIEHHE pe3yJbTaToB
IPOBEJEHO JIOTUYHO M YOEOUTeNbHO, Ha BBICOKOM HayyHOM ypoBHe. ClenaHHBIE BBIBOJBI
apryMeHTHPOBaHbL

Pesynbrarel paboTel 1 pa3paboTaHHBIE aBTOPOM JAMCCEPTALIMU TOJMMEpPHBIE CEJIEKTHBHBIE
copOeHTBhI, a TaKKe MPUHIUITBI H METO/bI HX MOTy4YeHHs 11e71ec000pa3HO MCIIONB30BaTh B HAYYHO-
MCCIIEZIOBATENIbCKMX OpraHM3alldsiX XUMHUYECKOro, OHOXUMHYECKOrO, OHOTEXHOIOTHYECKOTro,
XUMHUKO-(apMalleBTHYECKOT0, MEMLIIMHCKOTO ITPO(HIISL.

ITo Mmarepuanam pguccepranMu OmMyOIMKOBaHO 7 cCTaTed B HAy4HBIX PELEH3HUPYEMBIX
xKypHanax. PesynbraThl npencrapieHbl B 56 paborax, B TOM yucine B 15 Te3ucax AOKIANOB Ha
MEXIYHAPOAHBIX M BCEPOCCHHCKHX KoH(pepeHIHsx. OmybiukoaHHble paboTel M aBTopedepar
OTpa)kalOT OCHOBHOE COJEpXaHHe JuccepTaluH. Amnpobaius pe3yibTaToOB AMCCEPTAllMOHHOM
paboThI OCylLIeCTBIIEHA B Mpolecce AOKIAN0B U 06CYMIeHHH Ha MEXIYHApOJHBIX M POCCHHCKHX
KOH(DEepeHIIUAX.

I[lo ofbvemMy u copepxaHuio nauccepTanMoHHas pabora OcHIeHKO AJeKCaHIpHI
AnexcaH/IpOBHBI YJOBIETBOpsieT TpeOOBaHUSAM, IPEABABISEMBIM K JMCCEpPTAl[MIM Ha COHCKaHHE
YYEHOH CTENEHH KaHIuIaTa XMMHYECKHX HayK U COOTBETCTBYET KpuTepusM 11.11.9-14 TlonoxeHus o
NPHCYXK/IEHHH Y4EHBIX CTEIEHEH, yTBEpKACHHOro noctanoBneHueM [IpaBurenscTBa Poccuiickoi
Qenepanuu Ne 842 ot 24 cenrsbps 2013 r. B pemakumum ¢ H3MEHEHHSIMH, YTBEPXKICHHBIMH
nocraHoByieHusMH [Ipasutenscrea P® No 335 ot 21 anpens 2016 r. u Ne 426 ot 20 mapra 2021 ., a
e€ aBrop, Ocunenko Anexcanzipa AnexkcanapoBHa 6€3yCIoBHO 3aCiTyKUBAET IPUCYKACHHUS YIEHOH
CTENEHW KaHOuJaTa XMMHYECKMX HayK [0 crnendansHOCTH 1.4.7. BBICOKOMONEKYIISPHBIE
COETUHECHHS.

OT3BIB pacCMOTpPEH Ha 3acefaHMU KadeApbl XHMHUYECKOW TEXHOJIOTHH monumepoB CaHKT-
Iletepbypreckoro rocy1apcTBEHHOTO TEXHOJOIMYECKOr0 HHCTUTYTA (TEXHUYECKOI0 YHHBEPCHUTETA),
npotokoa Ne 27 ot 12 centabps 2022 r.

ITpodeccop kadeapbl XUMHYECKOH TEXHOIOTHH

nomumepoB CII6I TU(TY), nokTop XMMHYECKHX HAYK = .
no crnenuanbHocTH 02.00.06 -BBICOKOMOINIEKY JISIPHBIE Ry
coenuHeHHs, npogdeccop JlaBpoe Hukonaii Anexceesuy

Dna.moura: Ina@lti-gti.ru  Ten. 494-92-98

Benymuii Hay4HbIi cOTpyIHUK Kadeaphl

XHMHYECKOH TexHonoruu nosmmepos CII6I TU(TY), £ /

KaHJUJaT XAMAYECKHX HAYK 110 CIEHHUAILHOCTH /1 ey Vi

05.17.06 -TexHonorus u nepepaboTka MOJIUMEPOB 1/

¥ KOMIIO3HTOB, JIOLIEHT lansnosa JIuaus UsanosHa

Din. moura: shalnovali@mail.ru  Ten. 494-93-64

denepanbHOE rocyAapcTBeHHOE G10KeTHOE 06pa3oBaTeNbHOE YUpEKIeHHE BhICIero o6pazosanus
«Cankr-IlerepOyprckuii  rocyJapCTBEHHBIM — TEXHOJIOTMYECKHM  MHCTUTYT  (TEXHHYECKHM
YHHUBEPCHUTET).

190013, r. Canxt-Ilerep6ypr, MockoBckuit mp. 1. 24-26/49.
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