IHPOI'PAMMA U TE3UCBI JOKJIATOB

COBPEMEHHBIE ITPOBJIEMbI HAYKH
O NIOJIUMEPAX

16-1 Cankr-IlerepOyprekasi koHdepeHIIUA MOJIOABIX YYE€HBIX C
MEKIYHAPOIHBIM Y4acTHEeM

24-27 okTsiops 2022 r.,
Cankr-Ilerepoypr, UBC PAH



MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHUA
POCCHUUCKOU DOEJIEPAITNN

POCCHUIMCKAS AKAJIEMUS HAYK
OTHEJIEHUE XUMHWHU U HAYK O MATEPHUAJIAX

MHCTUTYT BBICOKOMOJIEKYJISIPHBIX COEJVTHEHUN
POCCHUHNCKOUN AKAJIEMHU HAVK

COBPEMEHHBIE ITPOBJIEMbI HAYKH
O ITIOJIMMEPAX

IIporpamMmma 1 Te3uChbI T0KIAA0B
16-ii Cankr-IleTepOyprekoii kKoHGepeHIuNn MOJIOBIX YUYEHbIX C
MEKITYHAPOAHBIM YYaCTHEM

24-27 okTsi0ps 2022 r.,
Cankr-IlerepOypr



Opranusaropsl

MHUHHUCTEPCTBO HAYKH 1
BBICHIEI'O OBPA3OBAHUS
POCCHUVICKOM ®EJEPALIUA

POCCHVICKASI AKAJJTEMUSI HAYVK
OTJEJEHUE XUMHUU U
HAYK O MATEPHAJIAX

UHCTUTYT
BBICOKOMOUIEKYJISIPHBIX
COEJUHEHHUHN POCCUIICKON
AKAJIEMHHU HAYK

CEPBUC-ATEHT KOH®EPEHIIHU




Opranu3auuOHHbIA KOMUTET

A.A. Tlononkwuii (mpeacenareb)
C.B. Jlapus (3am. npeacenatenis)
A.C. lBaHoBa (yu€HbI! CeKpeTaph)

IIporpaMMHBINA U HAYYHBIA KOMUTET

A.B. SIxkumanckunii
C.B. bponnukos
C.B. JIronun
A.Il. ®umunmos
O.B. bopucos
N.B. BaHoB
.M. Nnbrau
M.A. CumoHoBa
A.JI. HukomaeBa
M.A. CrenanoBa
JI.A. Tonmauén
M.A. CmupHOB

JIOKAJIBbHBIA KOMUTET

A.H. bioxun
M.C. bopucenko
H.N. bop3nyHn
E.H. beixoBa

B.K. Bopo6neB
N.B. Bourun
A.A.T'ocreBa
A.1O. Jo6poBckuii
O.A. Tommec
E.H. Jly6pos
K.N. KackeBuu
T.1O. Kupund
N.B. Kynuman
C.J. MenpHUKOBa
C.B. Poguenko
A.B. CmupHOBa



PACIIMCAHHUE

IloHneneabHUK, 24 oKTAOPS

9:15-19:30 OTKpbITHE KOH(pEPEHIIHH

9:30 — 11:00 Il1eHapHbIE TOKJIA/IbI

11:00 —11:30 Kode-opeiix

11:30 - 13:00 Cexnus 1. Cunmes u moougpuxauusn Cexnus 5. Teopus u komnsromepHoe
nOJUMEPOS Modenuposanue

13:00 — 14:00 IlepepniB Ha 00eN

14:30 — 16:00 Cexuns 3. Ilonrumepnsle Cexuus 4. Buononumepul u noiumepsl
KOMRO3UWUOHHbBIE MAMEPUATIBL MEOUYUHCKO20 HAZHAYEHUA

16:00 — 16:30 Kode-opeiix

16:30 — 18:00 CrengoBas ceccusi (Cexuuu 3 u 6)

18:00 — 20:00 WELCOME PARTY (Kage «Monexyna)

BropHuk, 25 okTs10ps

9:30 - 11:00 Cexkunsi 2. Quzuko-xumuuecxkue Cexuus 6. Ilpumenenue nonumephvix
C80IICMEA NOTUMEPOS Mamepuanos

11:00 —11:30 Kode-opeiik

11:30 —13:00 IlnenapHble TOKIATbI |

13:00 — 14:00 IlepepnIB Ha 00en

14:30 - 16:00 Cexuus 1. Cunmes u moougpuxauusn Cexnus 4. Buononumepol u norumepul
nOJUMEPOS MeOUUUHCKO20 HAZHAYEHUA

16:00 — 16:30 Kode-opeiix

16:30 — 18:00 CrenpoBas ceccusi (Ceknum 1 u 5)

Cpena, 26 HosiOpsi

9:30 - 11:00 Cexnnus 6. Ilpumenenue nonrumepuvix Cexnus 4. Buononumepol u norumeput
Mamepuanos MeQUUUHCKO20 HAZHAYEHUA

11:00 -11:30 Kode-0peiix

11:30 - 13:00 [l1eHapHbIE TOKJIATbI |

13:00 — 14:00 IlepepniB Ha 00en

14:30 - 16:00 Cexnns 1. Cunmes u moougpuxavyun Cexnus 3. Ilonumepnsie
nOUMEPOS KOMRO3UWUOHHbBIE MAMEPUATID

16:00 — 16:30 Kode-opeiix

16:30 —18:00 CrenpoBas ceccust (Cexknum 2 u 4)

YerBepr, 27 HoAOpS

9:30-11:00 HIxona «llonusnekmponumnsie Cexuusn 1. Cunmes u moouguxauus
HAHOCMPYKMYPbL) noaUMEpos

11:00 —11:30 Kode-opeiik

11:30-13:00 xona «lloausrexkmponumusie
HAHOCMPYKMYDPbL)

13:00 — 14:00 IlepepsiB Ha 00ex

14:30 - 16:00 Cexkuus 2. Quzuxko-xumuueckue Cexuus 5. Teopus u komnviomepnoe
C80IICMEA NOTUMEPOS Modenuposanue

16:00 —16:30 Kode-opeiix

16:30 — 16:45 3akpbIiTHE KOHGepeHunn |




HAYUYHAS ITPOT'PAMMA

IoneneabHukK, 24 OKTAOPS

IlnenapHbie TOKJIAABI

Kongepeny-3an UBC PAH

IIpencenarens. A .B. Sxumanckuit
Xammpoga C.1O.
9-30 - 10-15 INEPCIIEKTUBHBIE HOJ'II/IIY[EPHLIE MATEPHUAJIbBI U TEXHOJIOT M PL-01
JJIA ADPOKOCMUYECKOU ITPOMBIINIJIEHHOCTHU 1 ME IUITNHBI
Kocriok C.B. . .
10-15 — 11-00 MAKPOMOJIEKYJIAPHBIN TU3AWH (CO)ITOJIMMEPOB C PL-02

UCIOJIB30BAHUEM KOHTPOJIMPYEMOM KATUOHHOM
[TOJIMMEPU3ALINN

Cexnus 1. Cunmes u mooughuxayus noaumepos

[Ipencenarens: C.B. Koctiok

Konghepeny-3zan

11-30 -11-40

Kosuna H.JI., bioxun A.H.
CHUHTE3 HOBBIX MUKTOJIVUEBBIX 3BE3I0OOBPA3HBIX

IMOJIMOKCA30JIMHOB

1-0-01

11-40 - 11-50

Kuszera H.A., Byropun A.B., I'pummn U1,
UCCJEIOBAHUE ®OTOKOHTPOJIMPYEMOI IOJIMMEPU3 AL
METAKPUIIATOB B ITPUCYTCTBUU ITPONU3BO/JHBIX ®PEHOTHUA3MNHA B
KAYECTBE OPTAHUYECKHNX KATAJIM3ATOPOB

1-0-02

11-50 - 12-00

Conpnartoa A.E., Ilerensckas A.1O., Abpamos W.T., llaxnec A.X., Cepymkuna O.B.,
Xepoepr A., Kyznenos A.A.
M3YYEHUE OCOBEHHOCTEM MEXAHU3MA TOJUKOHJEHCALIMHA 10
CXEME Bn+AB

1-0-03

12-00 -12-10

MenenneBa E.W., Xperuukosa A.I1., bepmemesa E.B., Tomuniit M.A., Acauenko A.D.,
bepmemies M.B.
OJITHOKOMITIOHEHTHBIE KATAJIM3ATOPHI IS AJIMTUBHON
MNOJIMMEPU3 AT HOPBOPHEHOB HA OCHOBE KATMOHHBIX (NHC)Pd
KOMITJIEKCOB C AJIJIMJIbBHBIMU JIMT' AHOAAMU

1-0-04

12-10-12-20

AsneeB M.M., I'opmikosa FO.E., Macnakos K.1., JIBopsik C.B., [[lu6aes A.B.,
Oununmnosa O.E.
CHUHTE3 HAHOCIJIOEB ITOJIJMAKPMJIIAMUIA HA TIOBEPXHOCTHU OKCUJIA
KPEMHUA METOJIOM CBOBO/IHO-PAJTMKAJIBHOI'O TPA®TUHI A

1-0-05

12-20 - 12-30

I'puropresa A.O., 3aiiues VC.I[.
KOHTPOJIMPYEMbBIN CUHTE3 COITOJIMMEPOB
HA OCHOBE ®TOP(MET)AKPUJIATOB

1-0-06

12-30 - 12-40

bornan H.C., [lluman JI.U., Koctiok C.B., I'anonuk JI.B.
AKTUBUPYIOLUN DPDEKT BOJbI B KOHTPOJIMPYEMOM KATUOHHOM
TIMOJIMMEPU3ALIUN N30BYTUJIEHA C UCITOJIb3OBAHUEM KOMITJIEKCOB
XJIOPUJIA XKEJIE3A (I11)

1-0-07

12-40 - 12-50

I'yceBa M.A., AnentbeB [I.A., bepmemies M.B., bepmemiea E.B.
OJIHOCTAIUMHBINA METO/] ITOJIYYEHN S KPEMHHUIM3AMEIEHHBIX
HOPBEOPHEHOB JIJ151 CUHTE3A BbICOKOITPOHUIIAEMBIX I[TOJIMMEPHBIX
MEMBPAH

1-0-08




Cexuus 5. Teopusa u komnviomepHoe mooeaupoeanue

IIpencenarens. C.B. Jlapun

Kagpe «Monexyna»

11-30 -11-40

Hsanosa A.C., ITomomnkmit A.A.

AJICOPBLIMS CIIVUAMHOI'O COITIOJIUMEPA HA HEOJHOPOJHOM
IMEPMOJUYECKON HOBEPXHOCTH: MOJIEJIb YACTUYHO
HATIIPABJIEHHBIX BJIV)KJTAHWI HA JIBYMEPHOU PELIETKE

5-0-01

11-40 - 11-50

Jluteun K.A., KypbatoB A.O., Kpamapenko E.1O.
KOMIIbIOTEPHOE MOJIEJIMPOBAHUE KAPBOCHUJIAHOBBIX
JEHJAPUMEPOB PA3JIMYHbIX TEHEPALIMI 1 CTPOEHM S B INIOCKX
HIEJIAX

5-0-02

11-50 - 12-00

Jo6porckmii A.1O., Hazapsraes B.M., Boarun U.B., JIronmua C.B.
KOMITbBIOTEPHOE MOJEJTMPOBAHUNE CTPYKTYPHOI'O YIIOPAOJOYEHU A
MOJINDPUPUMU A BPDA-P3 1 EI'O BJIMSIHUE HA TPAHCIIOPTHBIE
CBOVICTBA

5-0-03

12-00 -12-10

®ponkuna M.A., Ilerposckuit B.C., Mapkuna A.A.
BUCTABIMJIBHAS JUHAMUKA AYODOUHI'A B OJIMTOMEPAX TTMPU/IVH-
DOYPAHA

5-0-04

12-10-12-20

Kypbatos A.O., I'opanesckas FO.J1., Kpamaperxo E.1O.
MEXAHUWYECKUE CBOMCTBA PACITJTABOB I'PA®T-COITIOJIMMEPOB
PA3JIMYHOI'O CTPOEHN

5-0-05

12-20 - 12-30

Muxaitnos 1.B., lapunckuii A.A.
CTABMJIBHOCTH AEHJAPOHN3NPOBAHHBIX JIMTIOCOM

5-0-06

12-30 - 12-40

Mepsmskoea TIO., lopauesckas FO. /1., Kpamapenko E.FO.
KOH®OPMAILIMOHHOE ITOBEJIEHUE OZITMHOYHOU
JAWTIOJIbBHOM LETIN ITPU PACTSXKEHUUA

5-0-07

12-40 - 12-50

Cnasos b., [TonoBurkos K.

®PAKTAJIbHBII ITOJIUMEP CO CJIYYAMHBIMU METJISIMU KAK MOJIEJIb
OPI'’AHU3ALIMM XPOMOCOM

5-0-08

Cexuus 3. Ilonumepnvie KOMno3uyuoOnHble Mamepuavl

IIpencenarens: C.}O. Xammposa

Kondgpepenuy-3an

14-30 — 14-40

Bkkap M., Onexnosuu P.O., Ycnenckas M.B.
IMEPOBCKHUT-TITIOJIMMEPHBIE HAHOKOMIIO3UTHI, ITPOBJIEMbBI
IMEPCITIEKTUBBI PABBUTUA

3-0-01

14-40 — 14-50

Honzoposa M.B., Tepreiunas FO.B.
M3MEHEHUE CTPYKTYPbI 1 CBOUCTB CMECEU ITOJIMJIAKTU-
HATYPAJIBHBIM KAYYYK ITOA BJIMAHNEM Y®- N3JIYYEHMA 1 BO/IbI

3-0-02

14-50 — 15-00

Kynrvan U.B., Hukonaesa A.JL., 'opman U.B.
HNCCIIEAOBAHUE BJIMAHUA YIITIEPOJHBIX HAHOBOJIOKOH 1
HAHOTPYBOK HA TTPOIIECCHI TEPMUYECKOI'O CTAPEHUA
KOMITO3UTHBIX INIEHOK HA OCHOBE TEPMOCTOMKUX OJIMUMUJIOB

3-0-03

15-00 - 15-10

Hsanosa O.A., Tpodumuyk E.C.
HAHOKOMIIO3UIITMOHHBIE MATEPUAJIBI HA OCHOBE TTOJIMJIAKTUIA U
HEOPI'AHUYECKOM ®A3BI SiO,, JUCIIEPTMPOBAHHOM B ITOPAX
TTOJIMMEPHOM MATPHIIbI

3-0-04

15-10 - 15-20

Nyounenko I'.E., Akumuenko 1.0., bouapos B.C., Bonbbacos E.H.,

Trepnoxnedor C.1.
KOMITO3UILIMOHHBIE CKA®DOJIIBI HA OCHOBE BMOPA3JIAT AEMBIX
[MOJIND®HPOB U T'MIPOKCUATIATHUTA JJI1 MTHXXEHEPUHM KOCTHOI
TKAHU

3-0-05

15-20 - 15-30

Moununa A.IL, Anpsituna K.B., Cmuprosa JI.A., Cvuprosa O.H.
BUOPA3JIA'AEMbIN MATEPUAJI HA OCHOBE MOJM®UITNPOBAHHOI'O
KPAXMAJIA U ITOJIMTEKCAMETWJIEHTI'Y AHUJITHA

3-0-06




15-30 - 15-40

Ucxakos A.D., Hazaposa B.Jl., Crmpunonosa P.P.
CBOUCTBA KOMITIO3MLIMM HA OCHOBE TEPMOITIIACTUYHOI'O
JAEKCTPUHA, TTIOJIMTUJIPOKCHUAJIKAHOATA U IIOJIMJTAKTUJIA

3-0-07

Cel(lll/lﬂ 4. Euononumepbl U noaumepol Me0uuuua<ozo HAa3Ha4enusn

IIpencenarens: M.A. CrenanoBa

Kagpe «Monexyna»

14-30 — 14-40

Boxkareiii A.H., [ly6ammnackas H.B., Ckxopuk 10.A.
CUCTEMBbI ODTAJIBMOJIOTMYECKOM JOCTABKU
[MPOTHUBOBOCTIAJIMTEJIbBHOI'O ATEHTA JEKCAMETA30HA HA OCHOBE
XUTO3AHA

4-0-01

14-40 — 14-50

Conomaxa O.A., CremanoBa M.A., T'opman 1.B., Pabunnckuit M.K., Penkkos C.A.,
AmntoHOB I'.A., Yepssxosa I1.J]., Kopxuxosa-Bnax E.I'.
MOJUDOUKALINA OKUCIIEHHOI'O TPA®EHA OJIMTTOMEPAMU
[JIYTAMMHOBOW KMCJIOThI JIJIS1 VIIVUIIIEHUSI CBOMCTB MATEPHAJIOB
HA OCHOBE I10JIN-e-KAITPOJIAKTOHA

4-0-02

14-50 - 15-00

Ocurnierko A.A., I'apkymmna M.C.
BJIMAHUE YCJIIOBMU CUHTES3A ITOJIMMEPHBIX COPBEHTOB HA
MOP®OJIOT IO UX TIOBEPXHOCTHU

4-0-03

15-00 - 15-10

UupsteeBa A.E., 3aBpaxubix H.A., FOxuna I'.10., Kpusennos A.B.,

WBanpxosa E.M., IOmnu B.E.
TIOJIYUEHUE ITOJIMUMUIHBIX TKAHEMHXEHEPHBIX COCYANUCTBIX
NMITIIAHTATOB METOOM DJIEKTPO®OPMOBAHU A

4-0-04

15-10 - 15-20

babuuepa T.C., [lTunosckas A.B.
[TOJIYYEHUE U CBOMICTBA MUKPOTPYBOK XNTO3AHA

4-0-05

15-20 - 15-30

IOaun B.B., KoBbuiun P.C., Ernazapsu T.A., Eropuxuna M.H., Aneiinuk [1.51.,
Yecnokos C.A.
I[TOJIYUEHMUE TTIOPUCTBIX ITOJIMMEPHBIX KAPKACOB 13
[MOJIN-(AUMETAKPUITATA 3TUIIEHTJIMKOJIA) U TTIOJIMJTAKTU A JJIA
BUOME INTTNHBI

4-0-06

15-30 - 15-40

XanraxaHosa [1.A., Ycnenckuii C.A., AJ'IeKcaHZ[pOBUA.I/I.
CHUHTE3 COITOJIMMEPA ITOJIMMOJIOYHOU KHCHOTLI-S—HOHHHH%HHA Cu
ITPUMEHEHUWEM UMITYJIbCHBIX MEXAHOXNMHWYECKUX BO3JJECTBUI

4-0-07

15-40 — 15-50

Mamnadeer K.B., Mockamok O.A., KOquu B.E., 3aBpaxusix H.A., BanskoBa E.M.,
T'opauna E.M., boxkosa C.A.
TTOJIYUEHUE U NCCIIEAJOBAHWE KOMITIO3MTOB HA OCHOBE
TTOJIMJTIAKTUJIA C AHTUBAKTEPUAJIbHBIMU CBOMCTBAMU

4-0-08

15-50 — 16-00

Llysaesa O.J1., Hecreposa H.A., Hexpacosa T.H., ®umep A.W., lanapuu E.®.
OOTOPU3SNYECKHE CBOMCTBA KOMIIJIEKCOB EBPOITMA U TEPBEUS C
COINOJIMMEPAMU 4-METAKPMJIOMJIAMUAOBEH30MHOU KHUCJIOTBI

4-0-09

16-00 — 16-10

IlTepctaeBa A.A., Cesepun A.B., Jlemuna T.C.
®OPMOBAHME 'MBPUJIHBIX YACTULL CO CTPYKTYPOI
SAPO/OBOJIOYKA HA OCHOBE ITOJIMJTAKTUAA U TUJPOKCUAITATUTA
JIUIA BUOMEJIUINHBI

4-0-10

16-30 — 18-30

CTEHIOBAS CECCHUA
Cexnus 3. ITosiuMepHble KOMIO3UIMOHHBIE MAaTePUAJIbI

Ceknus 6. IlpuveHeHne MOTHMEPHBIX MATEPHAJIOB




Bropuuk, 25 okTsi0ps

Cel(lll/lﬂ 2. Dusuko-xumuuecKue ceoicmeda nojiumepoe

IIpencenarens: T.10. Kupumna

Konghepeny-3zan

09-30 - 09-40

Bazaposa B.E., Coxonosa JI.B.
BJIMSHUE HAHOOPTAHU3ALIUU ITOJIMMEPOB HA XUMHNYECKUE
PEAKIIMM B KOHAEHCMIPOBAHHOM COCTOAHIMI

2-0-01

09-40 — 09-50

CazonoB 0.0., Katomo M.H., laBner6acs P.C., [Tanos H.M., /laBner6aeBa 11.M.
CHHTE§ N NCCJIEJOBAHUWE T'MITEPPABBETBJIEHHBIX AMUHOD®UPOB
BOPHOU KNCJIOThI B KAYECTBE MEMBPAHBIX METEPHAJIOB

2-0-02

09-50 — 10-00

Hoxpun K.A., Cadpponor A.II.
TEPMOJIMHAMUWYECKHWE U MEXAHUYECKHUE CBOVICTBA I'MJIPOI'EJIEI
HA OCHOBE COITOJIMMEPOB I'MJIPOKCUDTUJI(MET)AKPUJIATA C
AKPUJIAMUJIOM

2-0-03

10-00 - 10-10

AobnypaxmanoB M.I'., Cobomna [I.C., Pabamanos K.111., Opymxes ©.D.
HUCCIEOOBAHUE TEPMOCTUMYVYJIMPOBAHHBIX ®A30BbIX ITEPEXO/I0B B
HAHOBOJIOKHAX ITOJIMBUHUJIMAEH®TOPUIAA METOOM UK-OYPLE
CIIEKTPOCKOIINU

2-0-04

10-10 -10-20

FocteBa A.A., Okarosa O.B.., 'aBpunosa 1.U., lo6poxymoB A.B.,
[anapun E.®., [TaBnos I'.M.
T'NAPO®OBHBIE B3AHMOI[EPICTBHH B AMOUOUIIBHBIX
I'PEBHEOBPA3HBIX COIIOJIMMEPAX

2-0-05

10-20 - 10-30

Kyxkos B.A., Jlomosckoit B.A, CumonoB-EmenbsnoB 1. /1.
MUKPOHEOJHOPOJHOCTD ITPOIIECCA CEI'MEHTAJIbHOM
IMOJIBMXKHOCTH B ITOJTMKAPEOHATE U AHAJIN3 BJIMSHU S PA3JIMYHBIX
BH/10B BHEILIHEI'O BO3JEMCTBYS HA TIOJIMKAPBOHAT

2-0-06

10-30 - 10-40

Epmoga T.O., AancumoB A.A., Temankos M.H., Hleromixuna O.U., My3adapos A.M.
UCCIEIOBAHUE ®U3UKO-XUMHUYECKHX CBOMCTB
BBICOKOMOJIEKYJIAAPHBIX JIECTHUYHBIX
[NOJIMOEHMJICMJICECKBMOKCAHOB

2-0-07

10-40 - 10-50

Canomaruna E.B., bBynanos E.H., 3aiiues C.[l., CmupHoBa JLLA.
BJIUSIHUE HAHOYACTULL METAJIJIOB U ITPUPO/IbI TIOJIMMEPOI
MATPUILIbI HA KOMITJIEKC CBOMCTB OPTAHO-HEOPTAHUYEKUX
KOMITIO3UTOB, COAEPXKAILMX TTOJIM(TUTAHOKCH])

2-0-08

Cexuus 6. Ilpumenenue nonumepHuvix Mamepuanog

IIpencenarens: M.A. CmupHOB

Kagpe «Monexyna»

09-30 — 09-40

Bopo6reB B.K., Cokonosa M.I1., CMupHOB M. A.
I'MBKUE JATUMKU MEXAHUYECKOI HAT'PY3KHU C PA3JIMYHOI
TEOMETPUEN YYBCTBUTEJIbHOI'O DJIEMEHTA, U3TOTOBJIEHHBIE
METOJOM 3D-ITEHATHU

6-0-01

09-40 — 09-50

Horanos O.A., [Taudunosa O.A.
NCCJIENOBAHME BJIMAHUA PETEHEPATA ITPOM3BOJACTBA 5
000 «bOHYC-KAMA» HA CBOUCTBA INOJIMMEPHBIX KOMITO3ULII

6-0-02

09-50 — 10-00

Mupomanuenko JI.B., Hansirua M.I.
OLEHKA ITPOHUITAEMOCTU ITAPOB METAHOJIA B ITOJIMMEPHbBIX
MEMBPAHAX 1 AHAJIN3 DODPEKTUBHOCTU UX ITPUMEHEHI A B
ITPOLECCE ITOAI'OTOBKU IMTPUPOJIHOI'O 'A3ZA

6-0-03

10-00 - 10-10

Wnbsicos JI.O., [Tanosa 1.T".
BJIMSIHUE CTEITEHU CIIMBKU I'MPOTEJIEN HA X
BJIATOVIEP)KMBAIOILME 1 CBSI3VIOILINE CBOMCTBA B IECHAHOM
CYBCTPATE

6-0-04

10-10 - 10-20

UYepnsimeBa A.U., Kapnioa E.A., TepenrseBa [[.A., ConnatoB M.A., Ecun A.C.,
T'opsio M.B., Bpenos H.C., TTonskos B.A.
CUCTEMBI JOCTABKH CPEJICTB 3AIIUTHI 1 PETYJIATOPOB POCTA
PACTEHMI HA OCHOBE OJIMTO®OCOA3EHOB

6-0-05




10-20 - 10-30

3otkud M.A., AnentseB J[.A., Bosusk A.1., Bopucos 1.JI., Bonkos A.B.,
T'aBpunosa H.H., bepmewes M.B.
UCCJIEJOBAHUE 'ASOTPAHCIIOPTHBIX U COPBLIMOHHBIX CBOMICTB
TIOJIMHOPBOPHEHOB C KAPEOILIMKJIMYECKNMU 3AMECTUTEJISIMU

6-O-06

10-30 - 10-40

Caxaposa 10.A., ®arees AL, OJLGXHOBI/I‘-I P.O.
TIOJIYUEHUE FI/II[POFEIIEI/I C OPTAHMYECKHNM YJIOBPEHUEM JJIA
TTOBBIIEHW A YPOXXKAMHOCTH IT0OYB

6-0-07

10-40 - 10-50

Ilepbakos A.E.
KOMIIO3ULIMOHHBI MATEPUAJI HA OCHOBE ITIOJIMCOIIPSKEHHBIX

I[MOJIMMEPOB IS ITOTJIOINEHW S SJIEKTPOMAT'HUTHOI'O U3JIYUEHINA

6-O-08

IliieHapHbIe TOKIAABI

Kondghepeny-3zan

IIpencenarens: A.A. Tlonoukuii
Bobposckmii A.1O.
11-30 - 12-15 MHOI'O®VHKIIMOHAJIBHEIE ~®OTOXPOMHBIE XK TIIOJMMEPhI U | PL-03
KOMIIO3UTHI
Crenanenko O.B.
12-15 — 13-00 ®JIYOPECLIEHTHBIE BUOMAPKEPBI: UCITOJIb30BAHUE B PL-04

MOJIEKYJISIPHOU U KJIETOYHOM BUOJIOT U

Cexuus 1. Cunmes u moouguxkayusa noaumepos

[pencenarens: A.}O. BobpoBckuit

Kondghepeny-3zan

14-30 — 14-40

Huxkudopos A.A., Matsuenko B.JI., Kopxxukosa-Bnax E.I'., Ctenanosa M.A.
IMMOJINMMEPU3AIIN S D, L-JIAKTUJIA B ITPUCYTCTBUU B-TUKETOHATHBIX
KOMITJIEKCOB ITUHKA(II)

1-0-09

14-40 — 14-50

3unoBbeB A.B., [TuckapeB M.C., ['unbman A.b., Ky3znenos A.A., CkpeuieBa E.A.,

CenarynuH b.P., T'atun A.K., Ceipuosa JI.A., Temsikos B.B.
MOJUPUITMPOBAHUE ITOJIMBUHUJITPUMETUIICUIIAHA B
HU3KOTEMIIEPATYPHOM IIJIABME: XUMUYECKAS CTPYKTYPA U
TOJIIMHA OBPABOTAHHOI'O CJIOS

1-0-10

14-50 — 15-00

Bosnak A.U., bepmemesa E.B., Pxxesckuit C.A., Acauenko A.D., bepmemes M.B.
MOJUOUKALINA AAJAUTUBHOI'O ITOJIN(5-BUHNJI-2-HOPEOPHEHA)

1-0-11

15-00 - 15-10

Cemenona T.A., Emenbsror A.U., [To3auskos A.C.
TUAPODUIIBHBIN V3KOUCIIEPCHBIN ITOJINU-1-BUHWII-1,2,4-TPUA30JI
KAK OCHOBA ®YHKIIMOHAJIBHBIX KOBAJIbTOCOAEPXAIIIMX
HAHOKOMITO3UTOB

1-0-12

15-10 - 15-20

Amxuena O.A., lenucosa 10.U., ®unsko A.B., Kyapssues f.B.
CHUHTE3 ITPUBUTHIX COITOJIMMEPOB ITOJIMITMKJIIOOKTEHA U
TIOJIMBTUJIEHT JIMKOJIA

1-0-13

15-20 - 15-30

Beperennukona E.A., IlectoB A.B.
CHUHTE3 N-(1,2-IUKAPBOKCUDTUI) XU TO3AHA

1-0-14

15-30 — 15-40

Benoycos I'.K., Baiitycénox A.A., Koctiok C.B.
KOHTPOJIMPYEMAS PAIUKAJIbHA A TTOJIUMEPU3AITA
KAPBA3OJICOAEPXAIIMX MOHOMEPOB CTHUPOJIBHOI'O THUITA

1-0-15

15-40 — 15-50

IlTounosa ®.X., AnsieBa A.b., Konsikuna E.B., I'puiun [1.®.
OOPMHNPOBAHUE BHICOKOMOJIEKYJISIPHBIX AJIKOKCMAMNWHOB B
TTPUCYTCTBUU NUHUTPOHOB I''IMOKCAJIEBOI'O PAJIA HA OCHOBE
PA3JIMYHBIX MTHUTTNNPYIOIINX CUCTEM

1-0-16




Cexuus 4. buononumeput u noaumepvl MEOUUYHHCKOZ0 HAZHAYUEHUA
IIpencenarens. 0O.B. Cremanenko

Kagpe «Monexyna»

14-30 — 14-40

Baraesa I1.0., I'angamaumnos 3.P., Cunnieiga E.C., Tennukosa T.5.,
Kopxuxosa-Bnax E.I'.
TTIOJIMMEPHBIE HAHOYACTHUIBI HA OCHOBE AJIM®GATUYECKHUX
CJIOXHBIX TTOJINDDHUPOB OJIA JOCTABKU [IMTOCTATHUKOB

4-0-11

14-40 — 14-50

Yao6una A.C., Hammekun A.B., Jluxaues A.U., Kyparoxos [I.A., [Ipocanos H./I.,
Hamekuna FO.A.
MOJIM®HUKALU S TTOJIMDOPUPHBIX MATPHILL U1 3AJJAY TKAHEBOIA
MHXXEHEPUN

4-0-12

14-50 — 15-00

OcnennnkoB A.C., [1Inb6aes A.B., ®ununmnosa O.E.
JIBOMHBIE CETKU, OBPASOBAHHBIE T'MBKMM ITPUPOIHBIM
[IOJINMEPOM U CAMOOPI AHU3VIOIENCS CETKOM AHU30TPOITHBIX
HAHOYACTUIL

4-0-13

15-00 - 15-10

Ilyxmmaa H.H., Ps6oB C.A., I'ymua A.B., BnaCOEa E.A.
KOMITO3UIIMOHHBIE ITOJIMMEPHI C JEMCTBYIOIIMM BEILIECTBOM
HMHKA B KAYECTBE ITOJIMMEPOB MEJIMITMHCKOI'O HASHAUEHU A

4-0-14

15-10 - 15-20

Tpymuna JI.B., Bypmuctpos 1.A., MuxeeB A.B., [Tannaesa T.H.
BJIMSIHME HU3KOYACTOTHOI'O ITIEPEMEHHOI'O MATHUTHOTI'O I10JIS1 HA
[IPOHULIAEMOCTbh OBOJIOYEK KOHTEMHEPOB HA OCHOBE
MOJUSJEKTPOJUTHOI'O KOMIIJIEKCA 1 MATHUTHBIX HAHOYACTHIL

4-0-15

15-20 - 15-30

IlTarxaposa b.11., KonoBanosa M.B., JlynskoB A.IL., XKyiikosa }0.B., Unsuna A.B.,
Bapnamos B.I1., Ceupmesckas E.B.
[TOJIYYEHUE I'EJIEM HA OCHOBE KOJUIATEHA 1 XUTO3AHA, CILIATBIX
JOKEHUTTMHOM JIJIAA PAHO3AXKWBJIEHW A

4-0-16

15-30 - 15-40

Boposkosa B.C., Mamsp 10.H., Cynakosa WU.I"., Uynuna A.U.
AHTUOKCHIAHTHAS AKTUBHOCTD JPEBECHBIX TEMULIEJIJTIOJIO3
OCHHBI POPULUS TREMULA, ITIOJIYYEHHBIX METO/IOM
OKMCJINTEJIbHON JEJTUTHUDOUKALINU

4-0O-17

15-40 — 15-50

Crpenoa M.C., [Tanemnn B.A., CaBun A.M.
IIOKPBITH HA OCHOBE TEPMOJIABUJIbHBIX ITOJIMMEPOB U
HAHOKOMITO3UWTOB J1JI51 BUOME JJUITMHCKUX IMTPUJIOXEHWI

4-0-18

15-50 - 16-00

Jlennena [1. A., bepkosuy A. K.
BJIMSHUE IMAPOKOAOCTYITHBIX BUOPA3JIAIAEMBIX JJOBABOK HA
CBOUMCTBA KOMITIO3MLIMM HA OCHOBE INOJIMJIAKTHIA

4-0-19

16-00 - 16-10

Epemenko U.B., bormapenko I'.H., Cumonoga 10.A., Tumodeera JI.M.
MOJIEKVJISIPHBII MEXAHW3M HECITELTU®UYECKOT'O
AHTUMMKPOBHOI'O JEMCTBUS [TPOTOHUPOBAHHbBIX
JUAJTIINITAMMOHUMEBBIX ITOJIMMEPOB HA MUKOBAKTEPUAJIBHBIE
KJIETKU

4-0-20

16-30 - 18-30

CTEHIOBAS CECCHUA
Cexknus 1. CuHres 1 Mogudukanus NoJIMMepoB
Ceknus 5. Teopusi 1 KOMIIBIOTEPHOE MOACIHPOBAHUE
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Cpena, 26 oxTs0ps

Cexnus 6. Ilpumenenue noiumepHsIx Mamepuanos
TIpencenarens:

M.II. CoxkoioBa

Kondgpepenuy-3an

09-30 - 09-40

Hpoceupuuna A.Il., Byrpor A.H., ®enorora B.C., Cusnos E.B., Bopoorés B.K.,
Hukonaesa A.JI., CmupHoB M. A.
PEOJIOI'MYECKUE 1 MEXAHUYECKUE CBOMCTBA
[NOJIMMEPHU3YIOIINXCS HOHHBIX T'EJIEM HA OCHOBE HAHOBOJIOKOH
BAKTEPHAJIBHOM LIEJUIIOJIO3bI, COJEPXKAIILIMX HEHACHIII[EHHBIE
I'PVIIIIbI

6-0-09

09-40 — 09-50

Kynunckuii H.I'., AOymaxmanosa 3.P., [TanTroxos I1.B., Mactansiruna E.E.,
OBunHHHKOB B.A., [Tono A.A.
ITPOBJIEMA TTOJIMMEPHBIX OTXOJIOB. ITYTU PEINEHU S

6-0O-10

09-50 — 10-00

Jlamun B.I1., Yenenesa A.[l., Kyssmunosa A.U., IlenpkoBa A.B., Imurpenxo M.E.
PA3BPABOTKA U U3YUYEHUE HOBBIX TTEPBAITOPAIITMOHHBIX MEMBPAH
HA OCHOBE ITOJIM®EHUJIIEH OKCU-BJIOK-TIOJIMANMETHUIICMJIOKCAH
COITOJIMMEPA, MOJIU®UIITMPOBAHHOI'O OKCHU/IOM I'PAD®EHA

6-O-11

10-00 - 10-10

Hazapos U.B., bepmemena E.B., I'opnos 1.B., Mumenuna A.A., Conomatos 1. A.,
Boznsx A.., 3ape3un JI.I1., bepmemer M.B.
ITOJIMUMEPHI HA OCHOBE OIITUYECKHM-AKTHUBHBIX ITPOU3BOJHBIX
HOPBOPHEHA

6-0-12

10-10 -10-20

Mapxoga C.10., XKmakun B.B., H_[aJ'LLIFI/IH MIT.
I'ABOTPAHCIIOPTHBIE CBOMCTBA ITOJIMMEPHBIX MEMBPAH JIJT
PA3JIEJIEHUA CMECH O,/ Xe

6-0-13

10-20 - 10-30

Turkuna K. A., Unbscos JI1.O., [Tanoa U.T".
[TOJIYYEHUE T'MJIPOT'EJIE HA OCHOBE KCAHTAHOBO KAMEU U
XHUTO3AHA 1 UX IIPUMEHEHUE B KAYECTBE ITOYBEHHbIX
KOH/INIITMOHEPOB

6-O-14

10-30 - 10-40

Huxonbckuii .B., @a3puiosa JI.U.
HUCIIOJIb3OBAHUE TTIOJIUCUIIOKCAHOB C ITOBBIIIEHHOM
JIUDJIEKTPUYECKOM [TPOHULIAEMOCTBIO B KAUECTBE
JUDJIEKTPUYECKUX DJIEKTPOAKTUBHBIX MATEPHMAJIOB

6-O-15

10-40 — 10-50

Bopo6eeB A.O., Iyounenko I'.E., Akumuernko 1.0., bors6acos E.H.
UCCJIELOBAHME BJIMSIHUS ITAPOBOM CTEPMJIU3ALIUN HA CTPYKTYPY
U CBOMCTBA UMITIJIAHTAHTOB M3IOTOBJIEHHBIX METO/IOM FDM 3D
INEYATU 13 ®TOPITIOJIMMEPA

6-0-16

10-50 - 11-00

®domuuena N.U., JlomoBckoit B.A.
PEJJAKCAIIMOHHBIE SABJIEHWS B OTBEPJJUTEJIAX SITOKCUJHBIX
KOMITAYH/1OB

6-0-17

Cexuus 4. buonoaumepst u nonrumepsvl MEOUYUHCKO20 HAZHAYEHUA
IIpencenarens:

N.C. I'apkymuna

Kagpe «Monexyna»

09-30 — 09-40

JIutBuaOB M.IO., [Togmmusanos A.B.
MOP®OJIOTUYECKUE U CTPYKTYPHBIE CBOVMICTBA HAHOBOJIOKOH HA
OCHOBE (BUO)ITOJIUBJIEKTPOJIMTHOT'O KOMITJIEKCA XMTO3AH-
XKEJIATHUH, ITOJIYUEHHBIX METOJIOM CO-DJIEKTPOITPSJJEHM A IN SITU

4-0-21

09-40 — 09-50

Ixyxa A.1IO., Katepnriok E.B., Kopxxukosa-Brnax E.T'.
AMONOUJIbHBIE COIIOJIMMEPBI a-AMUHOKUCIIOT ZIJIAA
KOMBHWHIMPOBAHHOMU JOCTABKHU ITAKJIMTAKCEJIA U MmuPHK

4-0-22

09-50 — 10-00

JlanmeBkuna C.I"., [IleBuenko H.H., Tommuk E.
MMOJYUYEHUME IMTOJIMMEPHBIX CYJIb®OCOJEPXKAIINX MATPUIL] 1 X
MOJINDUKAIIN A TTOJIN(3,4-OTUJTEHJUOKCUTHUODPEHOM)

4-0-23

10-00 - 10-10

Koncrantunona I1.A., TaraunypasieBa H.A., Jlpecssuuna E.H., Baranos I'.B.,
Jo6poBonbckas W.IT., FOqun B.E.
[TOJIYYEHUE U UCCJIEJOBAHUE CBOMCTB PE3OPBMPYEMBIX
KOMITO3UTOB JUISI KOCTHOM TVIACTUKU

4-0-24
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10-10 -10-20

Honbipuna T.H., lemuna T.C., AxonoBa T.A.
AMOHNOUJIBHBIE AJIKWJIMPOBAHHBIE ITPOU3BOAHBIE XU TO3AHA JIJIA
CTABWIN3AIIMN SMVYJIbCU MACJIO/BOIA

4-0-25

10-20 - 10-30

Maxaesa JI.H., Upmyxamerosa I'.C., XyropsHckuii B.B.
NCCIEJOBAHUE KOMITJIEKCOOBPA3OBAHUS ITOJIN(2-OTUJI-2-
OKCA30JIMHA), ITIOJIN(2-METUJI-2-OKCA30JIMHA) U TTOJIU(2-ITPOTINJI-2-
OKCA30JIMHA) C 10OJIOM

4-0-26

10-30 - 10-40

Korweuna P.C., Kypasnes B.U., Hlnmkua A.1O., CvuproB B.®., UecHokoB C.A.
ITOJIYYEHUE ITOPUCTBIX ITOJJUMEPHBIX MOHOJIMTOB 13
JUMETAKPUIIATA ODTUJIEHT JIMKOJIA 1 BUCMYTCOIEPXAIIME
BAKTEPULIMJHBIE MATEPHMAJIbI HA X OCHOBE

4-0-27

10-40 - 10-50

Trobaepa I1.M., OnpxoB A.A.
CO3IAHUE BMOCBMECTUMBIX MATEPHMAJIOB HA OCHOBE
ITOJYKPUCTAJIUIMYECKUX ITOJIMMEPOB 1 MOJJUOUILINPYIOIINX
JOBABOK

4-0-28

10-50 - 11-00

Topkyma I'.B., [Tanuna H.C., Py3anos J[.O., Jlutocos I'.3., Hazaposa O.B.,
[Manapun E.®.

OOPMHNPOBAHUE METAJIJIONTIOJIMMEPHBIX HAHOKOMIIO3UTOB
BAHA WA C BUHNJI®OCPOHOBLIM COIIOJIMMEPOM

4-0-29

11-00 -11-10

Macransiruna E.E., Boponnos H.B., Xaitnapos T.b., 3axaposa O.B., OnpxoB A.A.,
Bypmucrpos 1.H.

CITOCOBbI ITPUJIAHU ST AHTUMUKPOBHOM AKTUBHOCTH
BMOPA3JIAT AEMBIM TITOJIMMEPHBIM MATEPHAJIAM

4-0-30

InenapHble TOKJIAABI

IIpencenarens:

C.B. JIronuna

Kondgpepenu-3an

Hcaamona P.M.

11-30-12-15 ®YHKI[MOHAJIbHBIE MOJIMCUIJIOKCAHBI — HOBASI DPA B PL-05
MATEPUAJIOBEJJEHUI?
Boakos A.B.
12-15 — 13-00 SKCIPECC-METO/Ibl UICCJIEJIOBAHHUSI ®A30BOI'O PACIIAJIA PL-06

MNOJIMMEPHBIX PACTBOPOB U ITIOJIYUEHM A TIOJIMMEPHBIX MEMBPAH

Cexnus 1. Cunmes u moougpuxayus noaumepos
[Ipencenarens:

P.M. UcnamoBa

Kondgpepenuy-3an

14-30 — 14-40

Jynun J1.B., Umnapuonosa H.B., boopuna E.B., 3aiines C./1., ®emromkun W.J1.
CHUCTEMBI TPUBY TUJIBOPAH/II-XUHOH B PAITUKAJIBHOI
TTOJIMMEPU3 AL CTUPOJIA: OBPATUMOE U HEOBPATUMOE
MHI'MBMPOBAHUE

1-0-17

14-40 — 14-50

Conoseépa A.B., [Ty3eipeB U.C., IlectoB A.B., Biacos 1. A.
PA3BPABOTKA METO/JIA TTOJIYUEHUW A MOHOMEPOB J1JIA
TTOJIMMEPU3ALINN C PACKPBITUEM LUKITIA TTYTEM 3TEPUOUKAILIMN
XJIOPKHUCJIOT I'JTUKOJISIMU

1-0-18

14-50 — 15-00

Taiicun A.U., Baxonuna T.A., ®a3zneesa I .M., Kanmnauna A.A., llImenes AT .,

HUcnamosa JI.H., ®omunsix O.J., Myxtapos A.Ill., XamarranumoB A.P., banakuna M.1O.

CUHTE3 Y HEJIMHEMHO-OITUYECKUE CBOMCTBA METAKPUJIOBBIX
COINIOJIMMEPOB C XPOMO®OPHBIMU ®PAI'MEHTAMH PA3JIMYHOI'O
CTPOEHUMA B FOKOBOMU LIETIN

1-0-19

15-00 - 15-10

Kackepuu K.W., Mnerau JI.M., Cumonoa M.A., Jluteunosa JI.C., SIkumanckuii A.B.
ITOJIMMEPHBIE IIETKH HA OCHOBE ITOJIM®JIYOPEHA C BOKOBBIMI
LEISIMU [TOJIMMETAKPUJIOBOU KUCJIOTBL, U3JIYUYAIOIIWE CUHUA U
3EJIEHBIN CBET

1-0-20

15-10 - 15-20

Jlenpmmaa H.A., ApcernreB M.B., Bormanos A.B., UecHokos C.A.
D®OTOBOCCTAHOBJIEHUE U ®OTOMHUITNUHNPYIOIIAS CIIOCOBHOCTD
1-TEKCAAEITMJIBHBIX ITPOM3BOIHBIX N3ATUHA, COIEPXKXAIILINX
B [TIOJIOXKEHUU 5 BAMECTUTEJIN PA3JIMYHOM [TPUPO/IbI

1-0-21
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15-20 - 15-30

Mumneesa K.O.
VIIPABJIEHUE MI/IKPOCTPVKTVPOI/'I [IOJIMMEPHOI LIEITU B OIILI-
COITOJIMMEPU3 AN AKPMJIOBOU KNCJIOTHI U CTUPOJIA

1-0-22

15-30 - 15-40

Baiirycénok A.A., benoycos I'.K., Koctiok C.B.
YEPEYIOILMECS COIIOJIUMEPBI, OBJIAJJAIOIUE TEPMUYECKHU
AKTHBHPOBAHHOM OTJIOXXEHHOM ®JIYOPECLIEHLIME

1-0-23

15-40 - 15-50

Jlepuxos A.U., BegoyCOB J.P., be3ooponos B.C., Tanspose P.B.
CHHTE3 11 CBOMCTBA I'PEBHEOBPA3HBIX APOMATHUYECKHUX
TIIOJINMBUHMWJIKETOHOB

1-0-24

Cexknus 3. Ionumephvle KOMRO3UYUOHHbIE MAMEPUATDL
IIpencenarens:

I'.B. Baranos

Kagpe «Monexyna»

14-30 — 14-40

Banenko H.B., ITubaer B.I1., Bo6porckuii A.1O.
MEXAHO-OITUYECKUIN OTKJIUK DJIACTUUHBIX [TOJIUMEP-
JANCTIEPTMPOBAHHBIX XOJIECTEPUYECKUNX XXMJIKNX KPUCTAJIJIOB

3-0-08

14-40 — 14-50

@Powmus E.O., Tpodpumuayk E.C.
U3YYEHUE MEXAHU3MA U3TUBA I[TIOJIUDTUJIEH-KPEMHE3EMHbBIX
HAHOKOMIIO3UTOB

3-0-09

14-50 — 15-00

Bapesan U.A., [Torios A.A.
N3YYEHUE TUAPOPUIIBHOCTU ITOBEPXHOCTU KOMIIO3UTOB HA
OCHOBE ITOJIUATUJIEHA HU3KOM IJIOTHOCTU C JOBABJIEHUEM
HATYPAJIbHOI'O KAYUYYKA

3-0-10

15-00 - 15-10

JloceB A.B., Coxonona JI.B.
CTPYKTYPA HAHOOPT AHU3AIIMI ®TOPCOITOJIMMEPOB

3-0-11

15-10 - 15-20

Sxuna A.P., XKopuna JI.A., Porosuna C.3., I/Iop/:[aHCKI/IﬁU AL
T'NAPOJIUTUYECKHUE 11 COPBLIMMOHHBIE CBOUMCTBA BUOPA3JIATAEMbBIX
TTOJIMMEPHBIX ABCOPEEHTOB JIJIS1 OYMCTKHW CTOYHBIX BOJT

3-0-12

15-20 — 15-30

IMonskos U.B., Baranos I'.B., lunenko A.JI., [ToroBa E.H., IBanbkoBa E.M.,
Enoxoscknii B.JO., FOqun B.E.
PABPABOTKA 1 UCCJIEAOBAHUWE ITOJIMMMUIHBIX KOMITO3ULIMMOHHBIX
MATEPUAJIOB KOMBMHNPOBAHHOI'O HAITOJIHEHW A JJ151 FDM-TTEUATU

3-0-13

15-30 — 15-40

SuataunoBa P.M., Jleména A.A., KuaszeB A.A., Kpynun A.C., I'ansmeraunos FO.T.
OINTUYECKUE CBOMCTBA MATEPHAJIOB HA OCHOBE
AHMU30OMETPUYHBIX B-/IUKETOHATHbBIX KOMITJIEKCOB EBPOIIN A,
JOIMMPOBAHHBIX B MATPUILY IIMMA

3-0-14

15-40 — 15-50

Aoymaxmanosa 3.P., Kymuuckuit H.I'., [Taatroxos I1.B., [Tomos A.A.
BJIMAHUE CITOCOBOB OXJTAJKAEHW A HA HAJIMOJIEKYJISIPHYIO
CTPYKTVYPY ITIOJIMUMEPOB

3-0-15

15-50 — 16-00

Boponnos C.A., Auapees H.B, Konecuukosa B.T'., Poguonosa B.B., JleBaga E.B.
OCOBEHHOCTHU U3T'OTOBJIEHM A U UCCIIEJOBAHUE CTPYKTYPHbBIX
CBOWCTB JABYXMEPHBIX YMHbBIX KOMITIO3UTOB C MATHUTHBIM
HAITOJIHUTEJIEM

3-0-16

16-00 — 16-10

Anmmiosa A.1O., Mactaneiruna E.E., [Toros A.A.
OU3SNKO-XVUMHNYECKAS MOJANOUKALIMA 1 ®YHKIIMOHAJIN3 AL
HATIOJIHUTEJIEN TIOJIMMEPHBIX KOMITO3UIIMOHHBIX MATEPUAJIOB

3-0-17

16-10 - 16-20

IManTioxoB [1.B., OBunnHMKOB B.A., [Tom3opoa M.B., Ab6ymaxmanosa 3.P.
INOJIMMEPHBIE KOMITO3UThI U3 BTOPUYHBIX AKKYMVYJISITOPHBIX
CEITAPATOPOB HA OCHOBE CBEPXBBICOKOMOJIEKYJISIPHOI' O
TTOJINDTUIIEHA

3-0-18

16-30 — 18-30

CTEHIOBAS CECCHUsA
Cexknus 2. PU3NK0-XHUMHYECKHE CBOMCTBA NMOJTUMEPOB

Cexkunus 4. BﬂOﬂOHHMele U MOJIMMEPbI MEAUIMHCKOI'0O HA3HAYCHU A

13




YerBepr, 27 okTa0psa

MIxoua «lloausnekmponummnpie HAHOCMPYKMYPbL)

IIpencenarens: O.B. Bopucos

Konghepeny-3zan

09-30 - 10-15

SIkmmaHckui A.B.

HAHOKOHTEMHEPBI HA OCHOBE MOJIEKYJISIPHBIX IIIETOK C
HOJIMSJIEKTPOJIMTHBIMH BOKOBBIMU LEITSAMU JUJIA
BMOMEJUITMHCKUX TTPUJIOXEHNHN

PL-07

10-15-11-00

Ileprymos /I.B.
CTUMVYJIHYBCTBUTEJIBHBIE ITOJIMMEPHBIE MUKPOT EJIM KAK

INEPCIIEKTMBHA S INTATO®OPMA JIJIS1 CO3JAHU A ®EPMEHTHBIX
BMOCEHCOPHbBIX CUCTEM

PL-08

Cexuus 1. Cunmes u mooughuxayus noaumepos

[Ipencenarens: MLJL JleBut

Kadghe «Monexyna»

09-30 - 09-40

3akupos U.H., Cazonos O.0., Kunskunosa B.A., Myxamaaues .M., /lasner0acsa .M.
ATEPUDUKALIUS OPTO-®OCPOPHOM KUCJIOTHI B CUHTE3E
ITOJINYPETAHOBBIX NTOHOMEPOB

1-0-25

09-40 — 09-50

Mumsiino E.O., Temunkos M.H., Auncumos A.A., llleronuxuna O.1., Mysadpapos A.M.
HOBBIM METO/] CUHTE3A Y3KOAWCIIEPCHBIX TEJIEXEJIEBBIX
MNOJIMAMMETUJICMJIOKCAHOB B CPEJJE AMMHMAKA

1-0-26

09-50 — 10-00

HmmyxameToBa A.@., [llekaea A.P., Cniupunonosa P.P., ®enopuyk A.H.
ITOJIMMEPU3AIIMOHHASA AKTUBHOCTbD JIAKTUJA

1-0-27

10-00 - 10-10

Kapnos I'.O., bepmemes M.B.
KATAJIMTUYECKUE CUCTEMbI HA OCHOBE OPTAHUYECKUX
AKTHUBATOPOB ITAJIJTAAV A JJIS TIOJJMMEPU3AIIM HOPBOPHEHA

1-0-28

10-10 - 10-20

Capgpipuna A.A., UmmyxameroBa A.®., Crimpunonosa P.P.
TEPMOCTABUJIN3ALIMA NOJIMJTAKTHIA

1-0-29

10-20 - 10-30

CoxonbaukoBa E.B., Baiitycénok A.A., ®etun [1.A., Koctiok C.B.
CUHTE3 1 PAIMKAJIBHA A COTTOJIMMEPU3 AL A TOBEPXHOCTHO-
AKTHUBHBIX BUHNJIOBBIX MOHOMEPOB

1-0-30

10-30 - 10-40

Cunoposa M.U., Jlapner6aea .M., [lyneimiesa Y. A., laBnet6aes P.C.
CHUHTE3 U UCCIIEAOBAHUE METAJIJI-KOOPJMHNUPOBAHHbBIX
TOJIMYPETAHOB

1-0-31

10-40 — 10-50

Munenns C.A., besnenkuna K.A., Apnadsesckas C.H., Kiokosa K. C., Murynus [[.A.,
Hpoznos ®.B., Myzadapos A.M.
CHUHTE3 ITOJIMCHUJIOKCAHOB C A3UJJOITPOITMJIBHBIMU
OYHKIMOHAJIBHBIMU ®PATMEHTAMU U X
TTOCTIIOJIMMEPU3AIIMOHHA S ®YHKIITMOHAJIM3ALIMA T10 PEAKIINUN
A3NI-AJIKMHOBOT'O IIMKJIOTIPUCOEAVHEHWM I

1-0-32

10-50 - 11-00

[ponuna 10.C., ITaBnosckas M.B., Konsikuna E.B.
KOHTPOJIMPYEMBIM CUHTE3 [TOJIMCTEAPUJIMETAKPUJIATA B
IMPUCYTCTBUU IUTHUOBEH30ATOB, TPUTUOKAPBOHATOB 1
HNCCIIEAOBAHMUE EI'O BJIIMAHUA HA HUSKOTEMIIEPATYPHBIE
XAPAKTEPUCTUKU JU3EJIbBHOI'O TOITJIMBA

1-0-33

11-00 -11-10

Tomc P.B., Mensenesa C.C., I'epBansa A.1O., Uepnukora E.B., Kynnunxun B.T,
IIpoxkonos H.U., ITnyranosa A.B.
WN3YUYEHUE BJIUSHUSA 4-METUJIMOP®OJIMH N-OKCUJJA HA CUHTE3 U
CBOMCTBA IOJTMAKPUJIOHUTPUIIA

1-0-34
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MIxoua «lloausnekmponummuple HAHOCMPYKMYpPbL)

Konghepeny-3zan

Tlpencenarens: J.B. Ileprymos
11-30 — 12-15 | bopucos O.B. ) PL-09
DJIEKTPOUYBCTBUTEJIbHBIE TTOJIMMEPHBIE IIIETKI
12-15 — 13-00 Kpamapenko E.1O. PL-10

MUKPODA3HOE PACCJIOEHHME B ITOJIMSJIEKTPOJIMTAX

Cexuust 2. Qu3uko-xumuueckue ceoicmea HOaUMepos
IIpencenarens:

M.A. Cumonosa

Kondghepeny-3zan

14-30 — 14-40

Barumera E.B., CvupnaoB H.H., Bo6posa H.B., Cokonosa M.II., CmuprOoB M.A.
NOH-TIPOBO/ISIILIME MEMBPAHBI HA OCHOBE BAKTEPUAJIBHOI
[EJUJTFOJIO3bI MOU®UIIMPOBAHHOM ITOJIN(2-AKPUJIAMUIO-2-
METUJIITPOIIAHCY JIb®@OKHCJIOTOMN)

2-0-09

14-40 - 14-50

Ocwunosa H.H., Tomc P.B., CxBopuos U.10., Uepnukosa E.B.
COITOJIMMEPBI HA OCHOBE AKPUJIOHUTPUIIA AJIS ITIOJTYUYEHU S
PACITJIABHOI'O ITAH

2-0-10

14-50 - 15-00

XpycraneB A.H., Cokonosa JI.B.
K BOITPOCY O MEXAHUM3ME BA3KOI'O TEUEHUM S ITOJIMUMEPOB

2-0-11

15-00 - 15-10

I'pomun C.A., ITponun J.C., COKOJ‘IOUBa JI.B.
BJIMSIHUE HAHOPA3SMEPHOU MOJU®UKALINN JUOKCUJA TUTAHA HA
JUHAMUWYECKVY1O BeSISBKOCTh ®TOPKAYUYKOB

2-0-12

15-10 - 15-20

3y6pos U.B., Tepexosa E.A., bycnaes JI.JI., Canpreikuna H.H., iBanskoBa E.H.,
bouek A.M., IOngun B.E.
TTOJIYUEHUE HAHO®UBPUJIIJT M3 XUTHUHA PA3BHOI'O ITPOUCXOXXIEHMA

2-0-13

15-20 - 15-30

Conynuna A.A., ®erun I1.A., JlezoB A.A., 3opun .M.
HNCCIEOOBAHUE CIIUTHIX TPEBHEOBPA3HBIX ITOJIMDJIEKTPOJIMTOB B
PACTBOPAX

2-0-14

15-30 — 15-40

Kupuns T.1O.
BJIUSIHUE CTPYKTYPHBIX TAPAMETPOB HA CBOVICTBA
TEPMOUYYBCTBUTEJIBHBIX ITOJIN-2-AJIKNJI-2-OKCA30OJIMHOB

2-0-15

15-40 — 15-50

Suikyp6oos P.b., Paxmonkyinos XK.D., Hopmyporos XK.b., Dmkypbonosa M.b.
NCCIEJOBAHUE MOP®OJIOI'MM KOMITJIEKCHBIX COEJJUHEHUN
METAJIJIOB KOBAJIbTA C ITOJIYYEHHBIMU MOHUTAMU

2-0-16

Cexnus 5. Teopus u komnsiomepHoe mooenuposanie

IIpencenarens: E.}O. Kpamapenko

Kaghe «Monexyna»

14-30 — 14-40

Bopanyn H.U., Jlapun C.B., I'noa A.Jl., HazapsiueB B.M., ['yproBenko A.A.,
JlIronun C.B.
BJIMSIHUE JOBABJIEHUS ITIOJINA(3-TEKCUJIITUO®EHA) HA CBOMCTBA
CMECEM [TAPA®UHBI/ACPAIBTEHBI J1J151 ®A3OIEPEXO/HbBIX
TEIUIOAKKYMVIJIMPYIOIIINUX MATEPUAJIOB

5-0-09

14-40 — 14-50

Konnpariok H.JL., ITucapes B.B. .
MNPEJCKA3AHUE CBOUCTB YIJIEBOAOPOAHBIX XKXNAKOCTEN

METOJAMM MOJIEKYJIIPHOM JUHAMUKU

5-0-10

14-50 — 15-00

Menpaukosa C.J1., Bonrua U.B., Jlapun C.B.
TPAHCIIOPTHBIE CBOMCTBA MHOT'OCJIOMHBIX [TOJIMMEPHBIX TIJIEHOK
HA OCHOBE ITIOJIMJIAKTUIA

5-0-11

15-00 — 15-10

Mypatos A.JL.
OI'PYBJIEHHOE MOJIEJIMPOBAHME BICTABUJIBHBIX

CIIMPAJIEOBPA3HBIX ITTOJIMMEPOB

5-0-12

15-10 - 15-20

Jle6enesa U.0., Kynuna E.b., bopucos O.B.
CAMOOPT'AHU3 AU COITOJIMMEPOB C MOJIEKYJIAIPHO-IETOYHBIMU
BJIOKAMMU B CEJIEKTUBHbBIX PACTBOPUTEJIAX

5-0-13
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Hazaperaes B.M., I'mosa A /1., Jlapuna C.B., Jlromua A.B., JIromuma C.B.,
I'yproBenko A.A.

15-20 - 15-30 MOJIEJIMPOBAHUE METO/IOM MOJIEKYJISIPHOU JUHAMUKU 5-0-14
HEM30TEPMUYECKOM KPUCTAJIJIM3ALIUU OPTAHUYECKUX
®A30IEPEXO/IHbIX MATEPUAJIOB
Canamarosa T.0., Jlakrronos M.1O., Kynuua E.b., bopucos O.B. .
15-30 - 15-40 B3AMMOJIEMCTBUE BEJIKA C IIOJIMAJEKTPOJIMTHOM IETKOU: 5-0-15

MOJEJIb ITYACCOHA-BOJIBIIMAHA
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1-P-01

1-P-02

1-P-03

1-P-04

1-P-05

1-P-06

1-P-07

1-P-08

1-P-09

1-P-10

1-P-11

1-P-12

1-P-13

CTEHIOBBIE JJOKJIAJIbI

Cexuns 1. Cunmes u moouguxkayus nonumepos

Apna6besckas C.H., Munenun C.A., My3adapos A.M.
KAPBOCUJIAHOBBIE  AEHJPUMEPBI C  PA3JIMYHOU @OYHKIUMOHAJIBHOU
OBOJIOYKOH

As3zbaeBa A.E., [llaxBopoctoB A.B.
CHUHTE3 u UCCJIENOBAHUE TEPMO- u COJIE-YYBCTBUTEJIbHbBIX
MMOJIMAM®POJIMTHBIX HAHOT'EJIEU HA OCHOBE IMTPOU3BOAHBIX AKPUJTAMUIA

broxun A.H., Paszuna A.b., Kypasikua M.IIL., TenpkoBLeB A.B.
HOBBIE TEPMOUYBCTBUTEJIBHBIE TTIOJIMO®UP-IPADGT-IIOJINOKCA3OJIMHBI HA
OCHOBE CYJb®OHMWIXJIOPUJHBIX MAKPOUHUIITMATOPOB

brnoxun A.H., Kosuna H./[., Pasuna A.b., TenbkoBiieB A.B.
CHUHTE3 MUKTOJIYUYEBBIX 3BE3JIOOBPA3HBIX ITOJIUMEPOB C
KAJIMKC[8]APEHOBbBIM LIEHTPOM BETBJIEHUSA U JIYHAMU
TMOJIMBTUIIEHT JIMKOJIA U ITOJIN-2-OKCA30JIMHA

Barun A.A., bopucenko M.C., Conosckuit M.B.
COITOJIMMEPHI 2-AKPUITAMUO-2-METUJITTIPOITAHCYJIb®OKUCJIOTHI C 2-
T'NAPOKCUDTUIIMETAKPUIIATOM — IIEPCIHEKTHMBHBIE HOCUTEJIN
JIEKAPCTBEHHBIX BEIIIECTB

Banuynnun K.C., Connarosa A.E., HCFGHLCK&§ A.1O., Ky3nenos A.A.
CHUHTE3 U OIITUMMN3ALIMA CBOUCTB IIOJIMUMUAA HA OCHOBE 3,3'44'-
BUOEHWJITETPAKAPBOHOBOIM  KUCJOTBI U 1,3-BUC-(4-AMUHODEHOKCH)
BEH30JIA

Bacunses b.B., ITonosa E.H., Baranos I'.B., Ceetnuunsiii B.M., CmupHoBa B.E., Byrpos A.H.
BJIMSIHUE XMUMMYECKOIM CTPYKTYPhI )KECTKMX BJIOKOB HA TEPMUYECKUE U
JED®OPMALIMOHHO-TTPOYHOCTHBIE XAPAKTEPUCTUKHU CEI'MEHTHBIX
MMOJIMYPETAHMOYEBUH

BuacoB A.M., Jlunymkuna E.A., I'puropsesa A.O., 3aiiues C.I[.u
pH—‘-IYBCTBI/ITEJ'H)I-‘IJBIE ATEHTBI OBPATHUMOU [NEPEJJAUU LEIIN B
KOHTPOJIMPYEMOMU IMOJIUMEPU3 AL BUHNJIOBBIX MOHOMEPOB

Top6aues C.A., 3yes B.B.
CHUHTE3 XUJKOKPUCTAJUIMYECKMX OJIMTTOMEPOB HA BA3E IIOJIMYPETAHOB

CJIOXXHOM TEOMETPUN U X ME3OMOP®HbBIE CBOMCTBA

HasnerbaeBa A.P., Cazonos O.0., 3akupos U.H., lapner6acsa .M.
ITAPOITPOHUIIAEMBIE W [TEPBAIIOPAIIMOHHBIE MEMBPAHbBI HA OCHOBE
ITOJIMYPETAHOBBIX NTOHOMEPOB

Jlenncosa E.O., Ocosckas U.W.
OCOBEHHOCTU MOANDOUITNPOBAHHbBIX KPAXMAJIOB

JlopornH @.A., Perrukos I'.O., PynakoBa A.B., [lykanosa A.1O.., B.I'. Hazapos
IMOJIMMOJAJTBHASA CTPYKTYPHO-®YHKIIMOHAJIBHAS TETEPOT'EHHOCTbD
ITOBEPXHOCTEU MOJUOUITMTPOBAHHBIX TTIOJIMMEPOB

Edumon K.B., AancumoB A.A., Epmosa T.O., My3adapos A.M.

AHNUOHHA A TOJIMMEPU3AIIUA TEKCAMETWIHUKIIOTPUCUIIOKCAHA B CPEJIE
AMMUAKA, THUITTUNPYEMAS CITMPTAMU PA3JIMYHOI'O CTPOEHUA
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1-P-14

1-P-15

1-P-16

1-P-17

1-P-18

1-P-19

1-P-20

1-P-21

1-P-22

1-P-23

1-P-24

1-P-25

1-P-26

1-P-27

3y6osa B.1O., Munsiino E.O., Aaucumos A.A, 3aiitieB A.B., Onbiesckas B.A., Bysun M.I.,
My3zadapor A.M.
CHUHTES3 )41 NCCIEJOBAHUE CBOIICTB KAPBOPAHCOAEPXAIIINX
MNOJIMINMETUIICUJIIOKCAHOB PA3JIMYHOI'O CTPOEHU A

Usanos U.B., boropang H.H., Kykapkuna H.B., SIkumanckuii A.B.
BJIOK-TTPMUBUTBIE MOJIEKYJISIPHBIE IIETKU ABA-THUIIA C
TEPMOYYBCTBUTEJIbBHBIMHU BJIOKAMU

Wneuna T.M., Kum D.E., Kononesuu 10.H., My3adapos A.M.
CHUHTES ITOJIMCUJIOKCAHOB C OPTAHUYECKHUM JIUT"AH/IOM
B OCHOBHOI LIEIT

Kupmnos A.C., 'opmkos H. 1.
CUHTE3 MUKPOIIOPUCTbLIX CBEPXCIINTHIX NOJIMCTHUPOJIBHBIX COPEEHTOB U
HUCCIEJOBAHUE UX XAPAKTEPUCTUK

Kosuna H./1., brioxun A.H., Pazuna A.b., Kupuns T.1O.
CHUHTE3 3BE3/JOOBPA3HbLIX TIOJIN(2-OKCA3OJIMH)OB U TIOJIN(2-OKCA3MH)OB
HOBOI'O TUITA C KAJIMKC[4]APEHOBBIM LIEHTPOM BETBJIEHU

Kpeiruna JI.M., Cusnos E.B., 'octeB A.W.
KMHETHUKA TTIOJIUMEPU3AIIMHN 5-BUHUJITETPA3OJIA U
2-METUJI 5-BUHUJITETPA30OJIA B ITPUCYTCTBUU JUBEH3UJITPUTUOKAPEOHATA

Kcenmzos E.A., Huknmes I1.A., Koctiox C.B.
I'PADOT-COITOJINMEPBI N-U30ITPOIMMITAKPUIIAMUIA 1 MAKPOMOHOMEPOB HA
OCHOBE D,L-TAKTUIA 1 €-KAIIPOJIAKTOHA

Kyaopsasuesa A.U., Munsiino E.O., AaucumoB A.A., 3aiines A.B., Onpmresckas B.A.,
My3adapor A.M.
N3YYEHUE BIMSIHUS TUIIA OBOJIOYKU HA CBOMCTBA BOP-3AMEIIEHHBIX
KAPBOPAHKAPBEOCHUJIIAHOBBIX JEHAPUMEPOB

Jle6eneB O.A., I'puropseBa A.O., 3aiiues C. /1.
I[NOJIYUEHUE ©®TOPCOJEPXAIIINX AMOUONIIBHBIX
COITIOJIMMEPOB HA OCHOBE N-BUHWJIIIMPPOJIMJIOHA

MaparkanoB A.O., beikosa I1.H., 'octeB A.U., CuBtioB E.B.
KOHTPOJIMPYEMBIU CUHTE3 METOJIOM RAFT IMTOJIMMEPU3 AL CTUPOJI-
AKPUJIOBBIX COIIOJIMMEPOB PA3JIMYHON MUKPOCTPYKTYPBI

Menennesa E.1., Xpsraukosa A.Il., bepmemesa E.B., Kunxxanos M.A., bepmemes M.B.
UCCJEIOBAHUE KATAJIUTUYECKON AKTUBHOCTHU Pd-KOMITJIEKCOB
C AIUKIIMYECKUMU TMAMWHOKAPBEHOBBIMU JIMT'AHJIAMU
KAK ITPEJIKATAJIM3ATOPOB AJJAUTUBHO ITOJIMMEPU3ALIMU
5-OTUJIINAEH-2-HOPEOPHEHA

Hecreposa A.C., Msrkosa JI.A., Jlureunosa JI.C., [Toosa E.H., BanoB A.T"., T'odpman U.B.,
Caerimunsiii B.M.
CHUHTE3 PACTBOPUMBIX TTOJIN(3PUP-NHIAOJIOKAPEA30JIOB) U
[JIEHKOOBPA3YIOIINX KOMITO3ULIMIT HA X OCHOBE

Huxkudopos A.A., [Tanuna H.C., Kopxxukosa-Bnax E.I'., Epemun A.B., Ctenanoa M. A.
MMOJIMMEPU3ALINA C PACKPBITUEM IIUKJIA D,L-JTAKTUA, KATAJIU3UPYEMAS
KAPBOKCUJIATHBIMU KOMITJIEKCAMU HUKEJIA(I): UCCIIEAOBAHUE
MEXAHU3MA PEAKIINU

OpusioBa A.M., Konecunkos T.U., bouenkos B.C., Ky3nemnos A.A.

HOBBIE TIOJIN3OUPUMU/IBI TUITA ULTEM C BOKOBBIMU ITIPOITAPTMJIbHBIMUA
I'PYIIIAMU: CUHTE3 U UCCJIIEJOBAHUE ®N3NKO-XUMNYECKINX CBOUCTB
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Iy3eippkoB A.A., TTorioa E.A., Epemun A.B.
1-P-28 IMOJYYEHUE MOANPUITMPOBAHHBIX TTOJIMMEPOB HA OCHOBE
TTOJIMBUHUJITIMAPPOJIMIOHA, COJAEPKAIINX XEJIATHBIE KOOPAMHAIIMOHHBIE
CAWTBI

PatnukoB A.K., Kpmwxkanosckuii 1.H., TemunkoB M.H., AuncumoB A.A., My3adapos A.M.
1-P-29 MOJUOUKALIVS HEGTEIIOJIMMEPHBIX CMOJI C ITIOMOILBIO
I'mAPOTNOJIMPOBAHMA U TNAPOCUIINJIMPOBAHI A

Pamepcknii A.A., Jleps6oun K.B., cramosa P.M.
1-P-30 CHUHTE3 HOBOI'O BUITUKJIMYECKOI'O OJINT OCUJIOKCAHA T10 PEAKIINUA
KATAJIUTUYECKOT'O TUPOCUJINIIMPOBAHN A

Cyxosa E.A., KpacHosa I1.10., Apnadsesckast C.H., Munenun C.A., bakupos A.B., Cepenko O.A.,
1-P-31 Myszadapos A.M., llludppuna 3.b. )
KAPBOCUJIAHOBBIE JEHAPUMEPHI C )KECTKUMU APOMATHUYECKUMU
OPATMEHTAMU

Tpodbumyxk JI.B., I'ymeank M. ., Kyxaperko O.B., Bacunenko U.B., Koctiok C.B.
1-P-32 KATHUOHHAA ITOJIMMEPU3ALIMA TPAHC-AHETOJIA B ITPUCYTCTBUIN
KOMIIJIEKCA ALCL3xOPH;

YecnokoBa K.E., JIuzskuna O.C., Baranosa JL.b., I'pumun [1.®.
1-P-33 dDOTOHOJ'[I/IMEPI/BAlHI/IH MET@HMETAKPI/U[ATA C YHACTHUEM CUCTEMBI
HHUAHU3OITPOITNII MOJUCTBIN / TIMHABEPIOJI

ITakuposa A.P., Epmosa T.O., AuucumoB A.A., Manoxuna E.A., Illeronuxuna O.1.,
1-P-34 Myszadapos A.M. .
CHUHTE3 1 UCCIIEJOBAHHWE CBOMCTB ITOJIMOEHNJICUJICECKBUOKCAHOB,
TIOJIYUEHHBIX N3 ITPEKYPCOPOB PA3JIMYHOI'O CTPOEHU A

ITamcyTtnunosa P.H., ConnaroBa A.E., Monaxosa K.3., Xanun [I.A., Bypts E.C., Ilnucko T.B.,
1-P-35 Ky3nenos A.A. .
CHUHTE3 11 CBOCTBA APOMATHUYECKUX ITOJJMUMM OB HA OCHOBE 3,4-
OKCUINAHWJINHA

IOpacoga JI.W., lllabcennsc b.M., Yknees T.A., [lleuenko H.H.
1-P-36 ITOJIMMEPHBIE ®OTOHHBIE KPUCTAJIJIBI HA OCHOBE YACTUI]
«IIPO/OBOJIOUYKAY: CMHTE3 1 NCCJIIEJJOBAHUE

Cexuns 2. Qusuko-xumuieckue ce0lcmea nOIUMEPos

Amxuesa O.A., I'puaronsiy MLJIL., Jlutmanosud E.A., Kynpsisues f1.B.
2-P-01 CAMOOPTI'AHU3ALINA METATE3MCHBIX COITOJIMMEPOB IIMKJIOOKTEHA U
OTOPCOAEPXAIIINX HOPEOPHEHOB B PACTBOPE

Bonruna E.A., I'epacumos [I.11., JIaBpentses B.K., Temuos J1.0.
2-P-02 TEPMOCTUMYJIMPOBAHHASA JEIIOJIAPU3ALINA B OPUEHTHPOBAHHBIX
[NIEHKAX ITOJIMBUHWIMJEH®TOPUIA

Boripeskosa E.B., 3oommoes 3.®., Po3zosa E.1O., KprIyaHH N.C., EnpsmeBuu I'.K.
2-P-03 T'NAPOTEJIM HA OCHOBE ITOJIMAKPUJIOBOM KUCJIOTHI
KAK MATPULBI AJIA CUHTE3A ITPOBOAAIINX ITOJIUMEPOB

I'epacenkoBa A.U., bakeesa 1.B., Jlosunckuii B.1. .
2-P-04 BO3MOXHOCTH PEI'YJINPOBAHUM A ®H3HKO—MEXAHHHECKHX CBOINCTB
T'MBPUIHBIX OPTAHO-HEOPI'AHMYECKUNX KPUOTEJIEU ITOJIMBUHNIJIOBOI'O
CIINMPTA
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I'epacumos JI.U., JlaBpentoes B.K., Hukonoposa H.A., [Tonosa E.H., Cmupuosa B.E.,
2-P-05 Kypemana U.C., Enpsmesnu K.
JUBJIEKTPUYECKASA ITPOHUILTAEMOCTH 1 HAAMOJIEKYJISIPHAS CTPYKTYPA
OKCTPYAMPOBAHHBIX 1 OTOXOKEHHBIX TIJIEHOK ITOJIMBUHUJIMAEHO®TOPUIA

I'epacumos JI.U., Kypsmnaua 1.C., Baranos F.UB., Brerxanuna M.D., Enpsmesnu K.
2-P-06 CTPYKTVYPA ITOBEPXHOCTH 11 CBOMCTBA IIOPUCTBIX IIJIEHOK
TTOJIMBUHUJIIMAEH®TOPUIA

TocteBa A.A., CumonoBa M. A.
2-P-07 NCCJIEJOBAHUE ITPOIIECCOB MUIIEJIJIOOEPA3SOBAHUS B PACTBOPAX
3APSKEHHBIX COIIOJIMMEPOB

I'puropeesa A.O., 3aiines C. /1.
2-P-08 AM®O®UOUIIBHBIE COITOJIMMEPBI HA OCHOBE ®TOPAKPUJIATOB: IIOBEJAEHUE HA

I'PAHULIE PA3IEJIA ®A3 BOOA/BO3AYX

Joxaitacunrxe 5.M.JI.LH.C., bopucosa M.D., [lunenko A.JI1., Kamano A.M., [1aBnos A.A.
2-P-09 ABCOPBIIMOHHBIE 1 HU3KOYACTOTHBIE JJUDJIEKTPUUECKUE
XAPAKTEPUCTUKU TEPMOITUNTACTUYHBIX TTOJIMMMHW OB P-CO1 1 P-O1PO

Jlommec O.A., T'octeBa A.A., OxatoBa O.B., ITaBmos I"M.
2-P-10 IMOBEJEHWE ACCOIIMMPVIOIINX 3APSKEHHBIX COITOJIMMEPOB B PA3HBIX
PACTBOPUTEJISIX

JJTommec O.A., Okarosa O.B., Konouna I'.®., HaBJ‘IOP I''M. .
2-P-11 HNCCIEOJOBAHUWE MOJIEKYJISIPHBIX CBOMCTB KAMEJIEN
I'MIPOJMHAMNWYECKHMU METOJAMU

Kamopun JI.M., CumonoBa M.A., Kazannes O.A., ®ununmnos A.I1.
2.P-12 MOJIEKYJISIPHO-MACCOBBIE U TUJPOAMHAMUNYECKHWE XAPAKTEPUCTUKHU
TEPMOYYBCTBUTEJIbHBIX COITOJIMMEPOB HA OCHOBE METAKPUJIOBBIX
O®1POB 1 AMUJIOB

Kapnosa E.A., Ecun. A.C., I'opnos M.B., Epe):[ouB H.C., ITonskos B.A.
2-P-13 UCCJIENOBAHUE T'MAPOJIMTUYECKOU AECTPYKIMN AMMHO3AMEIIEHHBIX
JIMHEWHBIX OJIUT' O®OCDPA3ZEHOB

Kackesnu K.H., CumonoBa M. A., Unberag JI.M., ®umummos A.Il., Jluteunosa JI.C.,
Sxumanckuii A.B.
2.P-14 HNCCIIEAOBAHUE IMTPOLHECCOB CAMOOPIAHU3AILIMN MAKPOMOJIEKYJT
IMPUBUTHIX COITOJIMMEPOB HA OCHOBE ITOJIM®JIYOPEHA C BOKOBBIMU
LEISIMU [TOJIMMETAKPUIJIOBOM KUCJIOTBI B OTAHOJIE U BOJIE.
B3AMOJIECTBUE COITOJIMMEPOB C KYPKYMMWHOM

Konpuenko C.K., Muxaunmuau A.M., Canpeiknna H.H., Korenpankosa H.E.
2-P-15 O YHKIIMOHAJIBHBIE LHEJIJTFOJIO3HBIE TMAPOT'EJI, ITOJTYYEHHBIE TTPU
XUMHNYECKOU ITEPEPABOTKE BYMAXHbBIX OTXOI0OB

Kupum T.1O., Kozuna H.JI., CmupHoBa A.B., TenbkoBues A.B., ®ununmnos A.I1.
2-P-16 CAMOOPTAHM3AIIMA TEPMOUYYBCTBUTEJIbHBIX ITOJIN-2-AJTKNJI-2-
OKCA30JIMHOB B BO/IHbIX PACTBOPAX

Kpacora A.C., Tapabykuna E.b., ®umumnmos A.I1.
2-P-17 BJIMSIHUE NaCl HA TEPMO- 1 pH-YYBCTBUTEJIbBHOCTH AHUOHHBIX
COITOJIMMEPOB N-U3OITPOITUITAKPUIIAMUIA

Kysnenona E.K., [IIn6aen A.?., ®wmmmosa O.E.
2-P-18 CHUHTE3 MUKPOT' EJIEU THIPOKCHUITPOITUJIT YAPA METOJIOM 5MVYJIbBCHMOHHOI'O
CHIMBAHUA
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2-P-19

2-P-20

2-P-21

2-P-22

2-P-23

2-P-24

2-P-25

2-P-26

2-P-27

2-P-28

2-P-29

3-P-01

Jleman B.B., CumonoBa M. A, Kamopun .M., Kazanues O.A, ®ununnos A.I1.
BJIMAHUE JJIMHBI ITPOITUJIEHT JIMKOJIEBOI'O BJIOKA HA
TEPMOYYBCTBUTEJIbHOCTb, MOJIEKYJISIPHO-MACCOBBIE 1
T'NAPOJNMHAMUYECKHME XAPAKTEPUCTUKU COITOJIMMEPOB HA OCHOBE
METOKCH (OJIUT O3 TUJIEHT JIMKOJIb-BJIOK-

OJIUT OITPOITNJIEHT JIMKOJIb)METAKPUJIIATOB

MaxkcumoB I'.A., Axkum D.J1., Po3zosa E.1O., Kypemaun U.C., Enpsamesny I'.K.
OYHKIIMOHAJIbBHBIE MATEPUAJIBI HA OCHOBE APABMHOTI'AJTAKTAHA 1
ITOPUCTBIX ITOJIMMEPHBIX ITOJIOXEK

Mapxosa T.A., Kupuns T.1O., Tenbkoues A.B., @ununmnos A.IL.
T'NAPOJNHAMUYECKHUE XAPAKTEPUCTUKM TEPMOYYBCTBUTEJIbHBIX
ITOJIMPOTAKCAHOB

Hukwutuna E.A., Kanpanosa B.M.
JUDJIEKTPUYECKUE CBOUCTBA IIIEHOK HA OCHOBE TIOJIMBUHHWUJIOBOI'O
CIIUPTA

OcnennukoB A.C., Kykaun A.U., Hlubaes A.B., ®unmunmnosa O.E.
PA3PYIIEHUME CMEINAHHBIX HUJIMHAPNUYECKNX MULEJIJI TIOBEPXHOCTHO-
AKTHUBHbBIX BEILECTB I1P1 COJIIOBUJIN3ALIMU MOJIEKYJI C PA3JIMYHOI
IOJIAPHOCTBIO

Ponuenko C.B., Munenun C.A., Kypnbikun M.IL., TenskoBues A.B., ®ununmnos A.Il.
CAMOOPT AHM3AIIMA MAKPOMOJIEKYJI TEPMOYYBCTBUTEJIbHBIX ITPUBUTBIX
ITOJIN-2-N30ITPOITNJI-2-OKCA30JIMHOB B BOJJHBIX PACTBOPAX

Pa6unun I'.B., I'apkymmnaa 1.C.
OIMPEJEJIEHUE XAPAKTEPUCTUK ITOJIMMEPHOI'O TETEPOCETYATOI'O
COPBEHTA B/IM-12

Canxos JI.A., CumonoBa M.A., Kamopun [I.M., Kazanues O.A., ®ununnos A.I1.
CTPYKTYPHO-KOH®OPMAIIMOHHBIE CBONCTBA U TEPMOYYBCTBUTEJIbHBIE
CBOMCTBA ITOJIUMETUJIIMETAKPWJIATHBIX [TOJJUMEPHbBIX ILETOK C
OJIMTO(BTUIIEHT JIMKOJIb)- OJIUT'O(ITPOITUJIEHT IMKOJIbHBIMIW) BOKOBBIMUA
HEIISAMUA C IMATIMA

Cotosa 10.1., JTaBpentreB B.K., Hukonoposa H.A., I[Tonosa E.H., Kypsiaauua U.C.,
Enbsmesnu I'.K.
OXAPAKTEPU30OBAHUE CTPYKTVYPHI IIbE3OAKTHUBHBIX ITJIEHOK
COITOJIMMEPA BUHUWJIIMAEH®TPOPUJA C TETPAOTOPOTUIIEHOM

Xapiamona K.H., CumonoB-Emenssinos M. /1.
TEOPH CBOBOJHOI'O ITPOCTPAHCTBA U BJIMAHUE PASMEPA JIUCITEPCHBIX
YACTHIL] HA ®U3UKO-MEXAHUYECKUE CBOMCTBA IMOJIMMEPHbBIX
KOMITIO3ULIMOHHBIX MATEPUAJIOB

Kamopun JI.M., Oxorun C.A.,VCI/IMOHOBa M.A. .
HNCCIEAOBAHUE CBOUCTB COIIOJIMMEPOB PA3JIMYHOU APXUTEKTYPbBI HA

OCHOBE AJIKOKCH(OJIUTODTUJIEHTJIMKOJIb)METAKPUJIATOB U
N,N-[(IUMETUJIAMHUHO)ITPOITMJI]METAKPUITAMUIA

CeKIII/IH 3. HOJlllMeprle KOMRo3uuyuoHHblE mamepuaiibl

Bmxenxnii A.C.
MATHUTHBIE OIITUYECKU I[TPO3PAYHBIE [TOJIMMEPHBIE [IEHKU
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3-P-02

3-P-03

3-P-04

3-P-05

3-P-06

3-P-07

3-P-08

3-P-09

3-P-10

3-P-11

3-P-12

3-P-13

3-P-14

Bycnaes JI.JI., Aunenko A.JI., Kyapseues B.B., Cmupuosa B.E., T'opman U.B., Abdanos 1.B.,
IOmun B.E., Bouex A.M.
CBOMCTBA KOMITO3UIIMOHHBIX IIJIEHOK HA OCHOBE CMECEN
METWJILEJUIKOJIO3BI C ITOJIMYPETAHUMMJIOM, ITOJIVUHEHHBIX N3 PACTBOPOB
CMECE! B ITUMETUJIALIETAMU/IE

Brikosa E.H., Todpman 1.B., AGanos U.B.
N3MEHEHUE MEXAHUYECKNX U TEPMNYECKUNX XAPAKTEPUCTHUK ITJIEHOK
APOMATHNYECKHUX ITOJIMMUMHNIOB U HAHOKOMIIO3NUTOB HA X OCHOBE B
IMPOLIECCE TUIPOJIN3A

Baranos I'.B., Paguenko WN.JI., [Tonskos W.B., Enoxosckuii B.}O., UBanskoBa E.M.
NCCIEANOBAHUNE CBOUCTB YI'JIEHAITOJIHEHHBIX ITOJIMMMWJIHBIX OBPA3IIOB,
ITOJIYUEHHBIX METO/IOM FDM-ITEHATH

l'aceimoB M.M., Porosuna C.3., Jlomakua C.M., Ky3uenosa O.I1., Epmonaes .M., [llepuenko B.T.
N3YYEHHUE CTPYKTYPBI 1 CBOMICTB KOMITO3UI[MI1 HA OCHOBE ITOJIMJIAKTUJIA,
COJIEPXKAIIIMX B KAYUECTBE HAHOHATIOJIHUTEJIE HAHOYACTHLIBI
TEMOPACIHINPEHHOI'O TPA®UTA 1 BOCCTAHOBJIEHHOI'O OKCUJJA TPAD®EHA,
INOJIYYEHHBIX XXUJIKOPA3HBIM CIIOCOBEOM

lopmikosa A.P., Canomatuna E.B., Jlykuues U., [Tuxynun A.B., CmupnoBa JL.A.
AM®OUDOUIIBHBIE BJIOK-COITOJIMMEPBLI CTUPOJIA C
4-BUHWJIHIPUINHOM NI TUMETUIIAMWHOSTUIIMETAKPUJIATOM U NUX
HAHOKOMIIO3UTbI C HAHOYACTHUIIAMU 30JIOTA

Ecuna A.B., ['enepanios P.U., HeBeporckas A.1O.
TIPO®UJIBHBIE SITOKCUJIHBIE HAHOKOMITO3UThI

Ecuna A.B., HeuaeBa E.A., Heseposckas A.1O.
OCOBEHHOCTU CUHTE3A U ITIOJI'OTOBKM HAHOVYTJIEPOJOB B KAUECTBE
MOJUDPUKATOPOB MATPUIILI ITIOJIMYPETAHOB

3enennoB M. /1., CumonoBa M. A., XKykosa E.C., flkumanckuii A.B., JlutBunosa JI.C.,

Oununmnos A.IT.
MOJIEKYJIAPHO-TUJPOAMHAMUNYECKUE XAPAKTEPUCTUKU W CTPYKTYPHO-
KOH®OPMAILIMOHHBIE CBOIMCTBA COIIOJIM®JIYOPEHOB B PA3BABJIEHHBIX
PACTBOPAX

Kum 3.E., Benosa A.C., Kononesuu IO.H., ITonsmukosa H.B., ®unumonona JI.B.,

Cepruenxo H.B., Hukudoposa I'.I'., Bysun M.U., llleronuxuna O.U., My3adapos A.M.
MNOJIYYEHUME JITOMWHECIHEHTHBIX KOMITIO3ULIMOHHBIX MATEPUAJIOB HA
OCHOBE IMOJIMMEPHbBIX KPEMHUMOPI AHUYECKX MATPHI]

Kupuuenko C.O., Mockainok O.A., JIaryn U.U., Ilunosckux B.B., I'onnaes A.H., CHurupes A.A.,
[orpe6nsxos I1.B.
NCCIEAOBAHUE CTPYKTYPBI U CBOICTB TOKOITPOBOAAIINX KOMITO3UTHBIX
IMOJIMMEPHBIX HUTEN

Koctpos C.A., lleiiko C.C., Kpamapenxo E.1O.
MATHUTOIIOJIMMEPHBIE KOMITO3UIIMI HOBOI'O TUIIA C BO3SMOXXHOCTBIO
OPUEHTALIMU MATHUTHBIX YACTUIL IN SITU

JIeitkuna JIL.H., Canpixos P.T., Hlansiruna K. ., Kyp3una NL.A.
KOMITO3UITMOHHBIE KPUOT EJIA ITOJIMBUHUJIOBOI'O CITUPTA, HAITOJIHEHHBIE
DOOCDOATAMU KAJIBIIUA

Jaryn U.H., Menseackas I1.H., Bapannukos A.A., FOukun B.A., 3Bepes /1. A., CHI/IFPI]DEEB A.A.
HCITIOJIb3OBAHUE ITOJIMMEPHBIX MATEPUAJIOB JIJISI PEHTTEHOBCKOM OITTUKUA
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MouyanoB JI.B., Mockantok O.A., Kupuuenko C.10O., lunosckux B.B., 'ongaes A.H.,
3-P-15 [Morpe6nsixos I1.B. 5 .
DJIEKTPOITPOBOAVMOCTH MOHO®UJIIOMEHTHOM KOMITO3UTHOU HUTH B
YCJIOBUSAX BO3JEVCTBUSI MEXAHUYECKOM U TEITJIOBOM HATPY3KU

Huxkonaesa A.JL., Byrpos A.H., Cokonosa M.II., UBauskoBa E.M., Abanos 1.B., Bnacosa E.H.,
T'opman U.B.
3-P-16 HAHOYACTHULIBI OKCHIOB METAJIJIOB: S®OEKTUBHBIN UHCTPYMEHT
MOJINPUKALIMN ®YHKIMOHAJIBHBIX CBOMCTB TEPMOCTOMKNX
MMOJIMMMUIHBIX TTJIEHOK

TTonotugunmmkos K.C., Ceetnnunsiii B.M., Baranos I'.B., Markosa JI.A., ITonosa E.H.,
3-p-17 HBanbkoBa E.M., IOqun B.E.
ITEHOOBPA3VIOUIUE ITOJIMMEPHBIE KOMITO3ULIWU AJIA ITOJIYUYEHUA
TITOJIMMMUAHBIX TTIEHOMATEPUAJIOB

Tepexosa E.A., ApanacreBa H.B., JlaBpentses B.K., 'opman 1.B., Abanos 1.B.
3-P-18 Bouek A.M.
KOMITO3UIIUOHHBIE MATEPUAJIbI HA OCHOBE TPUALIETATA- 1 JUALIETATA
LEJUIKOJIO3bI C TPAGEHOM

pmos M.A., 3aBpamHLIxﬁ.E., lep6axoB A.E., CnimBak F0.M.
3-P-19 KOMpO3HHHOHHBIH TEKCTHWJIb C DJIEKTPOITPOBOAAIINMU 1 MATHUTHBIMHA
CBONMCTBAMUI

Cexknuus 4, B'uonwmmepbl U nojiumepnl Meoul(uHCKOZO HA3HauUenusn

AsneeB M.M., Kopuaunaesa I'.B., JIuy B.Jxk., Coy3a T.M.JI., ['ao I'".®., Kapamos E.B.,
IIIu6aes A.B., ®ununmnosa O.E.
4-P-01 KOMIIJIEKCBI XUTO3AHA 1 AHMOHHBIX ITOBEPXHOCTHO-AKTHUBHBIX BEIIIECTB
B KAUECTBE D®®EKTHBHbBIX JESMHOUITUPYIOUINX CPEJACTB
ITPOTUB SARS-COV-2

Amuknaposa 3.P., Kapaynosa A.H., Kopxxukos-Bnax B.A.
4-P-02 KOMIO3UTHBIE 'MIPOI'EJIM HA OCHOBE TMAJIYPOHOBOM KUCJIOTHI U
HAHOYACTUL ITOJIM(MOJIOYHOU KMCJIOTBI) B KAYUECTBE CUCTEM
I[MPOJIOHI'MPOBAHHOI'O BBICBOBOXAEHN A UTHTMBUTOPOB KAPBOAHI'MIPA3bI

Bapanoga A.E., Ocosckas U.N.
4-P-03 OCOBEHHOCTHU ®U3UKO-XUMNYECKNX CBOMCTB AT APA U3 KPACHBIX
MOPCKHX BOJJOPOCJIEM POJIA PORFYRA

Boxareiii A.H., [Iy6anmuckast H.B., Cxopuk F0.A.
4-P-04 KOHBIOT'ATBI KOJIMCTUH-XUTO3AH: CUHTE3, PU3UKO-XUMHNYECKUE
CBOUCTBA U BUOJIOTUYECKAA AKTUBHOCTD

4-P-05 I'nagnes C.B., 3ammxuna H.H., Kopxxukosa-Bnax E.T.
KOHBIOI'ATBI JEKCAMETA30HA C AMOU®UIIbBHBIMU ITOJIUTIEIITUAMUA

I'puropres JI.B., Cusnios E.B., TocteB A.U., Yecnenckas M.B.
4-P-06 HNCCIEAOBAHUNE PEOJIOTMYECKUX XAPAKTEPI/ICTI/IKVKOMHOBI/IU;I/IOHHBIX
e MATEPUAJIOB HA OCHOBE AKPWJIOBBIX TUIPOI'EJIEUM U HAHOAJIMA3HBIX
YACTUL]

JIBopenxkast A.B., Jlesur M.JL., Cusuos E.B., Eroposa T.C., KopxxukoBa-Bnax E.T'.

4-P-07 [IOJIYYEHHUE U U3YUYEHUE AHTUMUKPOBHOI AKTUBHOCTU KOHBIOI'ATOB
MNOJIMMUKCHHA C PA3JIMYHBIMU CUHTETUYECKUMU ITOJIMMEPAMU
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4-P-08

4-P-09

4-P-10

4-P-11

4-P-12

4-P-13

4-P-14

4-P-15

4-P-16

4-P-17

4-P-18

4-P-19

4-P-20

4-p-21

e E.A., AAxumos H.I1., Menuk-Hy6apos H.C.
CPABHEHME D®®EKTUBHOCTH HAHOPEAKTOPOB PA3JIMYHOM ITPUPOJIbI J1J15
MMPOBEAEHU S ITEPOKCUOKCAJIATHOU XEMUJIIOMUHECHEHTHOU PEAKIIMIA B
BOJIE

[y6pos E.H., BanoBa A.M., BanoB A.T'.
CHUHTE3 HOBbBIX KOMIIJIEKCOB BAHAJUA (IV) HA OCHOBE I[IOJIMMEPHbBIX
ITPOU3BOJHBIX BUTAMIHA Bs

[y6pos E.H., Yepkammnaa B.I"., UBanoB A.T.
HNCCJIEJOBAHUE CTABUJIBHOCTU pH-YYBCTBUTEJILHOI'O METAJIJI-
MNOJIMMEPHOI'O KOMITJIEKCA BAHAIMA(1V) HA OCHOBE COITOJIMMEPA N
BUHUJITINPPOJIMAOHA C N BUHWJICAJIUITJIINAEHUMUHOM

3aBpaxueix H.A., [lTumoB M.A., Cemotun A.A., SIBopckas O.A., UBanbkoBa E.M.,
Canypuna N.10., IOxun B.E.
OJIEKTPO®OPMOBAHHBIE KOMITO3UILIMOHHBIE MATEPUAJIBI HA OCHOBE
TIHOJIMITAKTUAA U ITOJIUTIMPPOJIA

3enenuona E.B., [Tomuna JI.H., Cxopuk I0.A.
CUCTEMBI JIOCTABKHM TAKCAHOB HA OCHOBE KOHBIOI'ATOB C XUTO3AHOM

Kupunnos A.C., Manaxosa U.H., l'opmkos H.U.
XPOMATOTI'PA®MYECKOE BBIJIEJIEHWUE BUOITOJIMMEPOB N3 PACTUTEJIbBHOI'O
CBIPbSI

Kucnunckas M.A., Kynpsasuesa E.B., [Ilansiruna B.B.
CPABHUTEJIbHBIN AHAJIN3 OTBEJIMBAIOIIETO JEMCTBUA 3YBHBIX ITACT C
HATHUBHBLIM U KATICYJIMPOBAHHBIM ®EPMEHTHBIM ITPETTAPATOM

Jlesut M.JL., 3ammxuna H.H., KopxxukoBa-Bnax E.T'.
CUCTEMBI J1OCTABKU ITAKJIMTAKCEJIA HA OCHOBE
T'MBPUIHBIX ITTMKOTIOJIMMEP-BJIOK-TITOJIUTIEIITUIOB

Jlesut M.JL., 3amuxuna H.H., I'ocres A.U., Cusno E.B., KopxxukoBa-Brax E.T'.
BHUOITOJOBHBIE HAHOKOHTEWUHEPBI HA OCHOBE XOJIECTEPUHCOJIEPXKAILINX
COITOJIMMEPOB 1JI CO3JAHM S CUCTEM JJOCTABKU JIEKAPCTB

Jlynera O.B., brixoBa K., Kamypun A.U., Yenenckas M.B.
UCCJIEJOBAHUE CBOMCTB TAKCU®OJIMH-COJIEPKAIIX
KOJIJIATEH-AKPUJIOBBIX TU/IPOTEJIEH

Macryros U.U., TTonoBa E.A., Mcaes A.B., baiipamykos B.1O., Epemun A.B.
MOJUDUKAILIMA YTJIEPOAHBIX MATEPUAJIOB C MHTEPKAJIMPOBAHHBIMI
ATOMAMMU EBPOIIMA JJIA ITOJIYYEHUSA ®JIYOPECHEHTHBIX 30H/IOB

Mumanwa A.W., TTerposa B.A., Xpunynos A.K., l'onoskun A.C., 'opman U.B., Pomanos [1.I1.,
Apxaposa H.A., Kireuxosckas B.B., Cxopux FO.A.
BMOKOMITO3UTHI HA OCHOBE BAKTEPUAJIBHOM LIEJUIFOJIO3bI Y X
HOUTOCOBMECTUMOCTD

Moposoga I1.1O., Ocurnienko A.A., ITantora A.C. T'apkymmna 1.C.
I'PAHYJIBHBIE ITIOBEPXHOCTHO UMITPUHTMPOBAHHBIE ITOJIUMEPHI C
ADPDPVHHBIM CPOJICTBOM K MOJIEKYJIAM TI'JTKOKO3bI

Ocetpos K.O., Yenenckas M.B.
IEPCIIEKTUBHBIE MATEPHUAJIBI 1JIA1 CO3JAH A BPEMEHHBIX PAHEBBIX
IOBA30K — XEJTATUH/TAHUHOBBIE T'MAPOI'EJIA
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4-P-22

4-P-23

4-P-24

4-P-25

4-P-26

4-P-27

4-P-28

5-P-01

5-P-02

5-P-03

6-P-01

6-P-02

6-P-03

Honos A.C., Epumosa A.A., SIpociaBos A.A., Jlykamos H.B., Kazanues A.B.
HOBBI ITEPCIIEKTUBHBIN MOJIEKYJISIPHBIV ITEPEKJIFOUATEJIb (3-
(M30BYTUIIAMHUHO)XOJI-24-AHOBASI KUCJIOTA) V1A CO3JAHW A PH-
YYBCTBUTEJIbHBIX MVYJIETUJIMIIOCOMAJIBHBIX KOHCTPYKIIUIA

CanpHHKOBa %(A Kononos A.A., Kactpo P.A.
MOHHBIN MEXAHUW3M ITEPEHOCA 3APAA B PACTBOPAX AJIbBBYMUMHA
YEJIOBEKA

Cepenxuna [1.M., Yabuna A.C., Hamekun A.B., JluxaueB A.W., Hamexuna 10.A.
BJIMSIHUE YCJIOBU ®OPMUPOBAHNS MATPUIT HA OCHOBE
ITOJIN-e-KATTIPOJIAKTOHA HA AJICOPBIIMIO APTUHUHA

Tarannypasiesa H.A., Jlpecssauna E.H., Jlobposossekas HLIL., FOaun B.E.
I[NOJIYYEHUE U UCCJIEJOBAHUE CBOMCTB MOAN®UILINPOBAHHBIX KOHAYUTOB
JUL PETEHEPAIIMN ITIEPEOEPUYECKUX HEPBOB

Tpymwuna /1.b., Canau A.IO.,ﬁypaquCKaﬂ O.A., [Tannaesa T.H., Connaros M.B., bByrosa B.B.
CUCTEMA AJIPECHOU JOCTABKHW JOKCOPYBHUIIMHA HA OCHOBE ITOPUCTbBIX
METAJIJI-OPTAHUYECKHUX KAPKACOB

VYmakosa O.C., I'erens H.O., Ilunosckas A.B.
XUPOOIITUYECKUE CBOMCTBA COJIEBBIX KOMIUIEKCOB XUTO3AHA
C L- ¥ D-ACITAPATMHOBOM KHCJIOTOM

Yecnokosa E.b., 3apybaes B.B., byukos E.B., Hazaposa O.B., 3omorosa 10.11.,
[Manapun E.®.
COITOJIMMEPBI BUHNJI®OCOOHOBOM KNUCJIOTHI JUIA UHAKTHUBALIUA
BHUPYCHOU NHO®EKINU

Cexuus 5. Teopus u komnsromeproe mooenuposanue

[lemens B.W., Konnpatiok H./l., Jlankun A.B., Hopman I.0.
MOJEJIMPOBAHUE BOJHBIX PACTBOPOB CAXAPOB METOJIOM
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TEKCTUJIbHBIX MATEPUAJIOB
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HEPCHEKTHUBHBIE TIOJIMMEPHBIE MATEPUAJIbI H TEXHOJIOI'NH
JJIAA ADPOKOCMHUYECKOU ITPOMBIHNIVIEHHOCTH U MEJIUITNHDbI

Xarmmposa C.1O.

Kabapouno-bankapckuii cocyoapcmeennulii ynusepcumem um. X.M. bBepbekosa,
Hanvuux
new_kompozit@mail.ru

CoBpeMeHHasi a3pOKOCMHUYECKasi OTpaciib U MEIUIMHA NPEAbIBISET K MOJUMEPHBIM
MaTepuajgaM BBICOKHME TPEOOBAaHMS KaK MO (PM3MKO-MEXAHMYECKUM XapaKTEpHUCTHUKaM,
TaK U TEXHOJIOTUYHOCTH IIPU U3TOTOBIICHUN U3EIIHS.

B »sTOoM mnaHe  BBICOKOTEMIIEpAaTypHbIE  TEPMOIUIACTBI  SBISIOTCS  CaMbIMH
IIEPCIEKTUBHBIMU MATEpPUAIAMM JJIsI OTBETCTBEHHBIX NpHMEHEHUH. CoueTaHHe HTHX
MaTEpUaJIOB € aJAUTHUBHBIM MPOU3BOJACTBEHHBIM mIpoueccoM (3D meuarsio) OTKphIBaeT
IIMPOKHUE BO3MOXKHOCTH JUIS CO3/JaHMUSI HOBBIX OOpa3lOB KOHKYPEHTHOW TEXHUKU H
IIEPCOHAIIM3UPOBAHHBIX UMIUIAHTATOB.

OnHako MpUMEHEHHE CYNEPKOHCTPYKIHOHHBIX ITOJIUMEPOB U KOMIO3UTOB B 3D medarn
OTPaHUYUBACTCS PSAIOM CIIOKHBIX TIPOOJIEM, PEIIEHHE KOTOPBIX TPeOyeT OnmpeneIeHHOTO
Hay4HO-TEXHUYECKOTO 3ajena [1].

B nokiage paccMOTpeHbl KOHKPETHbBIE MpUMeEpbl IpoliieM, Bo3HuKarommx npu 3D
neyatu aMop(HBIMU U KPHUCTAJUIMYECKHMMH CYNEPKOHCTPYKLIMOHHBIMU MOJMMEpamH,
BOJIOKHOHATIOJIHEHHBIMU KOMIIO3UTAMH M CIOCOOBI HMX pellieHus, pa3paboTaHHBIC B
LlenTpe mporpeccUBHBIX MaTepuaioB U aaauTUBHBIX TexHosorui KBI'Y. IlpuBenensl
HOBBIE MOAXOAbl K MOJU(DUKAIMU TOJMMEPOB M KOMIIO3UTOB IS MX ajanTaluu K
QJIMTUBHBIM TEXHOJOTUAM W TOJy4YeHUs HaledyaTaHHbIX WU3JIenuii ¢  ¢uU3MKo-
MEXaHUYECKUMU XAPAKTEPUCTUKAMU, HE YCTYIAIOIIUMHU JINTHEBBIM.

[loka3zaHO, YTO Ha CErOAHSIIHUM JI€Hb CYNEPKOHCTPYKLIHOHHBIC IOJMMEPHI U
KOMIIO3UTHl HAa MX OCHOBE SIBJISIOTCS HanOoJiee MEPCIEeKTHUBHBIMM MaTepHajlaMy AJis
UCIIOJIb30BaHMsSI B KauecTBe MMIUIaHTaTOB. B coueranuu ¢ 3D u 4D neyaTtpio OHH
3HAQUYUTEJIBHO PpACIIUPSAIOT BO3MOXKHOCTH I TOJYYEHHS] IEPCOHATU3UPOBAHHBIX
HMMILJIAHTaTOB [2].

Ocoboe BHUMaHHE YJEJIEHO TMpo0ieMaM, BO3HHUKAIOIMIMM NPU OCTEOMHTErpaIiu
UMIUIAaHTaTOB HAa OCHOBE CYNEPKOHCTPYKIMOHHBIX MTOJUMEPOB U CIOCO0aM MX pelieHHs,
pPEryJMpOBAaHNIO MEXaHWYECKHX CBOWCTB JUIsl NOJIYYEHUS KAa4eCTBEHHBIX W3JICIUH,
ONMM3KUX MO CBOMCTBAM K KOCTHOM TKaHM uenoBeka. [IpuBeneHbl MpuUMeEpbl HOBBIX
NOJIX0J0B K MOIM(UKALMU TOJMMEPOB U KOMIIO3UTOB JJISl YIIYUIICHHS TOKa3aTeseil
OCTCOMHTETPALIAH.

[IponeMOHCTpUpPOBaHbI NPUMEPHI YCIEIIHOTO MPUMEHEHUSI Halle4aTaHHbIX W3JEIUN U3
CYNEPKOHCTPYKLIMOHHBIX IOJMMEPOB U KOMIIO3UTOB B aBUAKOCMHUYECKOM OTPACIHA H
MEJULIAHE.

Cnucok JquTeparyphbl:

[1] Slonov, A., Musov, ., Zhansitov, A., Khakulova, D., Khashirova, S. Polymers 12(5),
1056 (2020).

[2] Slonov A.L., Khashirov A.A., Zhansitov A.A., Rzhevskaya E.V., Khashirova S.Yu.
Rapid prototyping journal 24 (7), 1124 (2018).
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MAKPOMOJIEKY.ISIPHBIA IM3AMH C UCIIOJIb30OBAHUEM
KOHTPOJIMPYEMOM KATUOHHOM NTOJIUMEPU3ALIMU

Koctiok C.B.123

YWupeocoenue BI'Y «Hayuno-uccie0oéamensckuii UHCMUmym Qusuko-xumMuieckux
npobnemy, yi. Jlenunepaockas, 14, 2. Munck, benapyco
2Benopycckuii 2ocyoapcmeennblii ynusepcumem, np. Hezasucumocmu, 4, 2. Munck,
benapyco
SUncmumym pezenepamusnoii meduyunvt Ilepsoco MIMY um. U.M. Ceuenosa
Munzopasa Poccuu, yn. Tpybeyxas 8/2, Mockea, Poccus
kostjuks@bsu.by

KoHTponmpyemass KaTHOHHAsl IMOJIUMMEpHU3anus, OTKpeiTas B cepeauHe 1980-x romos
UCCIIEIOBAaTEIbCKUMU TpyHHaMu TMOJ PYKOBOACTBOM Xuramummypsl (SnoHus) wu
Kennenu (CILIA), sBrsieTcst OCHOBHBIM METOJIOM CHHTe3a (DYHKIIMOHATHHBIX TTOJUMEPOB
u Ooree CIOXHBIX MaKpPOMOJIEKYJSPHBIX CTPYKTYp Ha OCHOBE U300yTHIIEHA —
MOHOMEpA, MOJUMEPHU3YIOIIET0oCs TOJBKO M0 KaTHOHHOMY MexaHusmy [1]. B mamHoi
pabote OyAyT Ipe/CTaBICHBI PE3YJIbTAThl HAIIUX HCCIEIOBAHUM MO pa3pabOTKE HOBBIX
KaTaJUTHYECKUX CUCTEM I CUHTE3a JIU- U TPH- (PYHYIIHMOHATIBHBIX MOJIUHU300yTUIICHOB,
a TAK)KC HCIOJIB30BaHUA HUX IJId MMOJTYYCHHA TMOKNX HAHOKOMIIO3UTOB C KBAaHTOBBLIMU
toukamu [2,3]. B nmokmame Ttakke OymyT OOCYXKICHBI HCCICIOBaHHUS IO CHHTE3Y
TPOUHBIX OJIOK-COMOJIMMEPOB H300yTUIIEHA CO CTHPOJIOM, WX HAHOKOMIIO3UTOB C
YTJICPOAHBIMHA HaHOTp}I6KaMI/I, a TaKiK€ HUX BO3MOXHOMY HCIIOJIIB30BAHUIO JIA
HOJTY4eHUsS] cepleuHbIX KiananoB [4,5]. Jlanee HamMu OyayT NpOAEMOHCTPHPOBAHBI
BO3MOXXHOCTH KOHTPOJHPYEMOW KATHOHHOM MMOJMMMEpU3AlK B TOJTYYEHUH HOBBIX
IMOJIUMCPOB C BBICOKMMHU TCPMHUCCKHMMH U MCXAHHMYCCKHMH II0KA3aTCIIAMH Ha OCHOBC
MOHOMEpPOB, IMOJIYYEHHBIX W3 BO300HOBIIIEMOrOo ChIpbA. B 3akimoueHuu, OyayT
0OCYXXJIEHbI TEpPCHEKTUBBl JALHEHINIETO pa3BUTHS B O0JACTH KOHTPOIHPYEMOM
KaTHOHHOMW MOJIMMEPHU3AINHA U300yTHIICHA.

Cnncok JiuTepaTypshl:

[1] Aoshima S., Kanaoka S. Chem. Rev. 109, 5245 (2009).

[2] Shiman D.I., Sayevich V., Meerbach C., Nikishau P.A., Vasilenko 1.V., Gaponik N.,
Kostjuk S.V., Lesnyak V. ACS Appl. Nano Mater. 2, 965, (2019).

[3] Prudnikau A., Shiman D.I., Ksendzov E., Harwell J., Bolotina E.A., Nikishau P.A.,
Kostjuk S.V., Samuel 1.D.W.,, Lesnyak V. Nanoscale Adv. 3, 1443 (2021).

[4] Ovcharenko E., Rezvova M., Nikishau P., Kostjuk S., Glushkova T., Antonova L.,
Akentieva T., Shishkova D., Krivikina E., Klyshnikov K., Kudryavtseva Y., Barbarash L.
Applied Sciences. 9, 4773 (2019).

[5] Rezvova M.A., Nikishau P.A., Makarevich M.I., Glushkova T.V., Klyshnikov K., Yu.,
Akentieva T.N., Efimova O.S., Nikitin A.P., Malysheva V. Yu., Matveeva V.G,
Senokosova E.A., Khanova M. Yu., Danilov V.V., Russakov D.M., Ismagilov Z.R.,
Kostjuk, S.V., Ovcharenko E.A. Nanomaterials 12, 733 (2022)

baaroxapuocTu

Paboma ewvinonnena npu urnancosoti noooepxcke I'TIHU «Xumuueckue npoyeccwl,
peazenmul U mexHoao2uu, ouope2ynamopvt u buoopexumusy, 3aoanue 2.1.01.03.
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MHOTI'O®YHKIIMOHAJIBHBIE ®OTOXPOMHBIE 7KK ITIOJIMMEPBI U
KOMIIO3UThbI

bobposckuii A.IO.

Xumuueckuti paxyromem MocKko8cko2o 20Cy0apcmeenHo2o yHugepcumema
um. M.B. Jlomonocosa, c. Mocksa
bbrvsky@yahoo.com

Co3maHue U W3y4eHHE CTHMYJI-4yBCTBUTEIBHBIX NOJMMEPHBIX CUCTEM SIBIISIETCS OJHUM
U3 HanOoJiee yCIEIIHO Pa3BUBAEMbIX HANpPABIECHUI COBPEMEHHON HAyKH O MOJHMMEpaXx.
D10 O0O0YyCIIOBJIEHO, MpPEXJIe BCETO0, OrPOMHBIM TMOTEHIMAJIOM HX MPAKTUYECKOTO
HCIIOJIb30BaHMS B KauecTBe MaTepuaioB st coznanusi pH-, Tepmo-, ¢oTo-, amexTpo-,
MarHUTO-YIPABISIEMBIX «YMHBIX» TUIEHOK, TOBEPXHOCTEH, CEHCOPOB U T.]I.

B noknane moitA€T peub 00 OCHOBHBIX pe3ysibTaTax Halllel JIabopaTopuu MO CO3JaHUI0 U
UCCJICIOBAaHUIO HOBBIX CTUMYJI-YYBCTBUTENBHBIX KUAKOKpucTtaumueckux (KK)
noaumepoB u KK kommosuros [1, 2].

Byayr paccMOTpeHbl TpH OCHOBHBIX cHoco0a (OTOperyaupoBaHus CTPYKTYpbl U
ontuueckux cBoiictB  JKK-cucrem: (i) (HOTOMHIYIMPOBAHHBIM HW30TEPMHUCCKHIA
dazoBerii  mepexon, (i)  (GOTOMHIYIIMPOBAHHOE H3MEHEHHE  3aKpydHBaromiei
CIOCOOHOCTH XUPAIBbHBIX (PparMeHTOB, (ii1) MpoIecChl (OTOOPUEHTAIIUU O] ACHCTBUEM
NOJIIPU30BaHHBIM cBeTOM. B mepBoM ciydae Bo3zeiictBue cBera Ha JKK a3zo0eH30:-
coJiep)Kalue TOJMMEpPhl U KOMIIO3UTHI MPUBOIUT K Tmpoueccy E-Z wuzomepusanmu
(OTOXPOMHBIX TPYII, YTO COMPOBOXKIAETCS YMEHBIICHHEM WX aHU30METPUH H, Kak
cnencreue, nepexogoMm u3 JKK ¢aspl B uzorponnyo. [laHHBI nepexoa MNpUBOIUT K
3HAYUTEIPHOMY M3MEHEHUIO ONTHYECKUX CBOMCTB CHCTEMBI — MAJCHUIO AUXpOU3MA U
NByJIy4yenperaoMieHus. Bo BTOpoM ciiydyae BO3AEHCTBHE CBeTa Ha (POTOAKTHBHBIC
xonecrepuueckue KK moammepsl 1 KOMITO3UTHI TPUBOJUT K U3MEHEHUIO KOHPUTYpALIUU
XHPATBHO-(POTOXPOMHBIX TPYNI M YMEHBIICHHIO WX 3aKpyYUBAIOIICH CIOCOOHOCTH.
BcenencrtBue 3TOro mpOMCXOAMT M3MEHEHME IIara CHOUpajd W JJIMHBI  BOJHBI
CEJIEKTUBHOTO OTpa)keHus cBera. [lpomeccsl ¢GoToOpUeHTAUMU TOJ JeWCTBUEM
MOJISIPU30BAHHOTO CBETa IMO3BOJIAIOT MHIYIMPOBATh BHICOKHWE 3HAYCHHS JUXPOHM3MA M
NBYIYYETIPEIOMIICHUS, a Takke TMpH I[OMOIU  Trojorpaguu  (GopMUpOBATH
TUGPaKIIMOHHBIE PEIIETKH.

Hcnonb30BaHue 3TUX METOJOB (DOTOPEryaupOBaHMS MO3BOJIUIO MOJIYYUTh HECKOJIBKO
HOBBIX KJIAaCCOB (POTOUYBCTBUTEIBHBIX MHOTOPYHKIHOHATBHBIX KK momumepoB u
KOMITIO3UTOB, KOTOPbIE MOTYT HalTH MpPHUMEHEHUE B (POTOHUKE, ONTONIEKTPOHHUKE, IS
3aMycy ¥ XpaHeHUs HHpOopManuu.

Cnucox 1uTeparyphbi:

[1] LLIubaes B.11., Booposckuii A.FO. Ycnexu xumun 86, 1024 (2017).

[2] Ryabchun A., Bobrovsky A. Adv. Opt. Mater. 6, 1800335 (2018).
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®JIYOPECHEHTHBIE BUOMAPKEPBI: UICIIOJIb3OBAHUE B
MOJIEKYJIAPHOU U KVIETOYHOU BUOJIOI'NA

Cremanenko O.B.

Hncemumym yumonoeuu PAH, 2. Cankm-Ilemepbype
lvs@incras.ru

B mHacrosimiee Bpemsi u3ydeHUE OHMOJOTHYECKUX MPOLECCOB BHYTPH KJIETKH HE
obxoauTcs 0e3 ucCnosib30BaHUsS  (DIYOPECLEHTHBIX OumomapkepoB. [‘eHeTmuecku
KOAUpyeMble  O€NKOBbIE  (IyOpecUeHTHble OHOMapKepbl JAlOT  HEOCHOPUMOE
MPEUMYIIECTBO ISl BHU3yaJIM3allUd BHYTPUKJIETOUHBIX CTPYKTYp M HU3Yy4YEHUs
OMOJIOrMYECKUX MPOIIECCOB, MPOTEKAIOIINX B )KMUBBIX KJIETKAaX, TKAHSAX U OpraHax LeJoro
opranu3ma. PaccMOTpeHBI JBE€ OCHOBHBIE TPYIIIBI COBPEMEHHBIX (IyOPECHEHTHBIX
ouomapkepoB, GFP-mogoOnbie (nyopecuientasie Oenku [1] u OnmxHe-uHPpakpacHbIe
dbayopectientneie O6enku (NIR FPs), pa3paboranHble Ha OCHOBE OaKTEpHAIBHBIX
¢uToxpomoB [2]. Cnektpsl payopecueHuu GFP-nogo6HbIX pryopeciieHTHbIX OenKoB
NEPEKPHIBAIOT BCIO BUJUMYIO 00JIaCTh CIIEKTpa OT CUHEH 10 AabHel KpacHOH. CreKTpsl
noryomenuss u  (QuayopecueHuu NIR  FPs momagaioT B «OKHO TPO3pavyHOCTH
OMOJIOTHUECKUX TKaHeW B OMmKHe-uH(pakpacHoM auamnazoHe crmekrpa (650-900 awm),
/i€ TIOIJIOUIEHHE MEeTaHUHA U FeMOTJI00MHA 3PUTPOIIMTOB, a TAKXKE BOJbl, MUHUMAJIBHO.
brnaronapss cnekTpaibHOMY pa3HOOOpa3vi0 OHOMapKepoB O0EUX TPYII BO3MOXKHO
MHOTOIIBETHOE MEYEHHE HECKOJIBKUX OOBEKTOB pa3HbBIMU  (PIyOpECHEHTHBIMU
OnomMapkepamu, OJTHOBPEMEHHOE HCIOJIb30BAHHE HECKOJIBKUX OMOCEHCOPOB Ha OCHOBE
(GIyopeclUeHTHbIX OHOMapKepoB, COBMECTHOE HCHOJIb30BaHUE (IYyOPECLEHTHBIX
OMOMapKepoB € ONTOTEHETHYECKUMH KOHCTPYKUHMSMH, HaAlpUMEp, HA OCHOBE
KPUIITOXPOMOB WJIH poaoNcUHOB. Bo MHOrOM Gnaronmapsi nossiennto GFP-momo6HbIX
(bIyopecleHTHBIX O€JIKOB CTalo BO3MOXXHBIM IIIHPOKOE PACHpPOCTPAHEHUE YyiKe
CYILLECTBYIOUIMX, a TaKKe pa3paboTKa HOBBIX BUIOB (PIyopecleHTHOW MHUKPOCKOIHH
JUISE W3y4YeHUs TPOILIECCOB B JKUBBIX KieTkaXx. OCHOBHOW 00JAacThIO TPUMEHECHHUS
OnKHE-UH(PPAKPACHBIX (bIyopecieHTHBIX OnoMapKepoB MOYXHO CUUTATh
NPWKW3HEHHOE M3ydyeHUue (PU3MOJIOTMYECKUX M MAaTOJOTMYECKHUX IPOLECCOB B
MOJEJIbHBIX KUBOTHBIX.

B 3akmrouenne oOcyxkmaercs CrocoOHOCTh (uryopeciieHTHOro 6uomapkepa superfolder
GFP oOpa3oBbiBaTh aMHJIOMHbIE (PUOPHILIBI, CXOXKHE MO CTPYKTYpE U CBOMCTBaM ¢
MaTOJIOTHYSCKUMH aMWJIOUJaMH, (DOPMHUPYIONIUMHUCS B OpPraHU3ME MAIMEHTOB C
TSOKENBIMU  3a00JeBaHUsIMU  (TaKUMH Kak Oonie3Hb AJbIreiimepa, [lapkuHcoHa,
NPUOHHBIC OOJIE3HU U Jip.) [3], a Takke BO3MOXKHOCTh UCTIOIH30BAHUS aMUJIOUIOTCHHBIX
cBorictB superfolder GFP nns u3ydeHuss CTpyKTYpHBIX TpeoOpa3oBaHHil OEIKOB CO
CXOXeH TomoJiorrei B nporecce Gpudpriniorenesa.

Cnmcok JiTeparTypsbl:

[1] Rodriguez E.A., Campbell R.E., Lin J.Y., Lin M.Z., Miyawaki A., Palmer A.E., Shu X.,
Zhang J., Tsien R.Y. Trends Biochem. Sci. 42, 111 (2017).

[2] Chernov K.G., Redchuk T.A., Omelina E.S., Verkhusha V.V. Chem. Rev. 117, 6423
(2017).

[3] Stepanenko O.V., Sulatsky M.I., Mikhailova E.V., Kuznetsova I.M., Turoverov K.K.,
Stepanenko O.V., Sulatskaya A.l. Int. J. Biol. Macromol. 192, 1304 (2021).
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OYHKINOHAJIBHBIE TOJIMCUJIIOKCAHBI —
HOBAS OPA B MATEPUAJIOBEJAEHUN?

HcnamoBa PM.

Cankm-Ilemepoypeckuil 2ocyoapcmeenubill yHueepcumem, Mucmumym xumuu,
2. Canxkm-Ilemepoype
r.islamova@spbu.ru

B nokmage OyayT mpoaHaIW3HPOBAHBI COBPEMEHHBIE WCCIECIOBAHHMS W TCHICHINH B
o0acTi CHHTE3a HOBBIX (YHKIIMOHAJIBHBIX  (CO)IOJIMCHIOKCAHOB, a  TaKXKe
CWJIMKOHOBBIX MaTEpUajIOB HA MX OCHOBE.

B dactHOCTH, OYZyT NPOAEMOHCTPUPOBAHBI OCHOBHBIC PE3YJIbTATHI, TOTYYCHHBIC
KOJJICKTUBOM HAay4YHOW rpynmnbl «DyHKIIMOHAIBHBIC TOJUCHIOKCAHBI M MaTepHalibl Ha
ux ocHoBe» (Mucturyt xumuu CIIGI'Y) mpu coTpynHUYECTBE C KOJUIETAaMHU U3 JIPYTUX
TPYIIIL

Bynyr mpencTaBieHBI HWCCIIEOBAHUS  DJIEKTPOAKTUBHBIX  COIOJUCHIOKCAHOB U
AIIEKTPOIIPOBOAAIINX (HAHO)KOMITIO3UTOB Ha MX OCHOBE, KOTOpBbIC HAIUIM CBOC
NPUMEHEHHE B COCTaBE TMOKUX ONTOAJICKTPOHHBIX YCTPOWCTB, a TaKKe HEHPOHAIBHBIX
UMIUTAHTOB.

Bynyr mnpoaHanu3MpoBaHBl HCCICOBAaHUS IO caMoBoccTaHaBmBaromumcs (Self-
healing) CHJIMKOHOBBIM MaTepHajiaM, KOTOPBIE MOXHO HCIIOJIb30BaTh B KadyeCTBE
CaMO3)KUBIISIEMBIX TTOKPBITHH B AJIEKTPOTEXHUKE M MATKOW POOOTOTEXHUKE.

BynyT o6cyeHsl pa3nuyHble TOIXOABI IS TOTYISHHS TIOMUHECITHPYIOMUX (BKITIOYast
TEPMOYYBCTBUTEIbHBIC) CHIMKOHOBBIX MEMOpaH, a WMEHHO C HCIIOJIb30BaHUEM
JIOMUHECIUPYIONIMX  HAIOJHHUTEICH (pumtepoB) B mporecce CIIIUBKH
(CO)ONMUCHUIIOKCAHOB M C MOMOUIbI0 MOIU(DHUKAIUU TMOJIUCUIOKCAHOB (MPU BBEACHUU
JTHOMUHOGOPOB B KayecTBE OOKOBBIX T'PYII OCHOBHOM MOJMCHIOKCAHOBOW 1T WUJIU 32
CYEeT TMOJY4YEHUS METAJUIONOIUMEPHBIX KOMIUIEKCOB). bymyr paccMOTpeHbl ux
BO3MOJKHBIC 00J1aCTH TIPUMEHEHHSI.

baarogapaocTu

Dnekmpoakmusenvie U JIOMUHECYUPYIOUUe CUTUKOHOBble Mamepuanvl Oisi UOKUX
ONMOINEKMPOHHBIX ~ YCMPOUCME  OblIU  NOIYHUEeHbl NpU  PUHAHCOBOU  NOOOEPIHCKE
Poccuiickoco nayunoco ¢onoa (npoexm 20-19-00256). Cunuxonogvie pe3unvl 6
Kauecmee 3aWUMHbIX MeMOpaH Ovliu paspabomansvt npu noooepoicke Cankm-
Ilemepbypecrozo cocyoapcmeennozo ynusepcumema (npoexkm 94385659).
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IKCIIPECC-METO/bI UCCJIEAJOBAHHUA ®A30BOI'O PACITIAJTA
IHOJUMEPHBIX PACTBOPOB U NIOJTYUYEHUSA ITOJIMMEPHBIX
MEMBPAH

Bonkos A.B.!, Anoxuna T.C.!, Bopucos M.J1.12

1HHcmumym Hegmexumuueckoeo cunmesa um. A. B. Tonuuesa, Mockea, Poccus
2Kabapouno-bankapckuii 2ocyoapemeennuiii ynueepcumem um. X.M. Bepbexosa,
Hanvuur, Poccus
avolkov@ips.ac.ru

OntumanbHas Mopdosorust MeMOpaH, ONpefensiomas HX pa3deiauTelbHble U
AKCIUTYaTallMOHHBIE XapaKTEePUCTUKHU, 3aKJIaJAbIBACTCS HA CTaAUM MX nonydyeHus. [louck
ONTUMAJIbHBIX YCJIOBUM (POPMOBAHUS SIBIIAECTCA TPYIOEMKUM U JITUTEILHBIM MIPOLIECCOM,
TpeOyOmMM OOJBIIOTO pacxoja MaTepuanoB. [l CHUXKEHUS 3aTpaT BPEMEHU U
TpeOyeMBbIX PEaKTUBOB ObLIH pa3pabOTaHbl HKCIPECC-METOIbI UCCIEIOBAHUS KUHETUKHU
OCXKJEHUS TIOJUMEPHBIX pPacTBOPOB U (opMoOBaHMSI OOpa3IOB IMOJIOBOJIOKOHHBIX
MEeMOpaH B  KOHTPOJIMPYEMBIX  YCJHOBHsX. Pa3paGoTaHHBI  3IKCIpEecCc-METO[
UCCTIEOBaHUSI KUHETUKH OCAXKJICHHS TOJMMEPHOIO PacTBOpa BIEPBBIC MPOBOJUIICA B
pexxuMe “orpaHuueHHOTr0” ciost [1], 9TO MO3BOJIMIIO HA Py CO CKOPOCTBIO OCAXKICHUS
MOJIMMEPHOTO  PAcTBOPAa  OLEHUTh IOPHUCTYIO CTPYKTYpY U  TPaHCIIOPTHBIE
XapaKTEepUCTUKH (PopMUpyeMOil MeMOpaHbI, a TaKXKe MOA00paTh MapaMeTphl Mpolecca
dbopMOBKH MEMOpaH.

[IpuMeHeHre aBTOMATHYECKOTO MAHUNYJIATOpPA MO3BOJIMIIO TOJYYUTh TECTOBBIE
o0Opaslbl  MOJOBOJOKOHHBIX ~ MeMOpaH Uil ompeneleHuss ux  Mopdonorum,
MEXaHUYECKHX, TPAHCIOPTHBIX M Pa3JACIUTEIbHBIX XapaKTepucTuk. IIpumeHenue
aBTOMATHYECKOTO MaHHUITYJIATOpa MO3BOJISIET B 15 pa3 cokpaTuTh Bpems (HOpMOBaHUs
OKCIIEPUMEHTAIIBHBIX 00pa3loB IO CPAaBHEHUIO CO CTAHJIAPTHBIMU YCTaHOBKAMHU
dbopMoOBaHUsl TOJOBOJIOKOHHBIX MeMOpaH. OKOHOMHUYECKHH 3(PexT npuMeHeHus
HOBOTO DKCIIPECC-METO/Ia 3aKJIF0YAeTCsl B CHUXKEHUH PacxoJi0B Ha peakTuBbl B 80 pa3 u
o0BeMa BOJIbI, HCTIONB3yeMoi Jutst popMoBaHUs U OTMBIBKH MeMOpaH, B 8000 pas [2].
HoBeie skcmpecc-meron ObumM  yIicenIHO OTpaboOTaHbl HA TMpPUMEpPE MOJIUAMUTHON
kucnotbl (ITAK) wnm pactBopumbix mnonumyperanumugo (ITYU) s nonydenus
HepacTBOPUMBIX TepMmocTokux nonuumugoB (I11) comectno ¢ UBC PAH, nmonu-(o-
aMUHO(EeHMIIEH) Ha(TOMIICHUMUIOB (ITAHU-O) u JIECTHUYHOTO
nomudenuncuiceckBuokcana (ETO-213) coemectHo ¢ MHDOC PAH, a Takxke
KOMMepueckux nosnMmepoB nonudenuneHcynbhoH ([IOCD) cormectro ¢ KBI'Y nmenn
X.M. Bepbekoga.

Cnmcok JiuTepaTypshl:

[1] T.Anokhina, 1.Borisov, et al. Polymers, 12 (2020) 2785.

[2] T.Anokhina, A.Raeva, S.Makaev, |.Borisov et al. Membranes, 11 (2021) 396.
baarogapHocTu
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HAHOKOHTEWHEPHI HA OCHOBE MOJIEKYJISIPHBIX IIETOK C
HOMIJIEKTPOIMTHBIMHA BOKOBbIMH HEISIMHA JJI51
BUOMEUIINHCKHUX NTPUJIOKXEHUU

Sxumanckuii A.B.}, Usanos U.B.1, Kpacroneesa E.JI.1, Menenenckas E.IO.!

YUncmumym evicokomonexynapnwix coedunenuti Poccutickoti akademuu Hayx,
2. Canxkm-Ilemepoype
yakimansky@yahoo.com

Meronom ATRP cunresupoBansl monekymnspHeie metku [I-npus-IIMAK un L{-npus-
[TAMK c ocnoBnoi nonuumugnoit (IIM) wnu nenmronosnoit (1) mensio u GOKOBBIMU
HEMsIMH, moJuMeTakpriioBoi kuciotel (IIMAK).

KomrmiekcooOpa3zoBanue mpous3BoaHbIX nopdupasunos ¢ [IU-npus-IIMAK u I{-ipus-
[IMAK npuBoguT K pOpMUPOBAHUIO BOJAOPACTBOPUMBIX OMOCOBMECTHUMBIX HAHOYACTHII,
o0najalolmMX WHTEHCUBHOM KpacHOW mromMuHecueHiueidt. I[lokasaHo, 4To 23TH
HAHOYACTHUIBI O0ECMEeYMBAIOT OBICTPOE HAKOIUIEHWE IHaHOoNopdupasuHa B sApe H
MeMOpaHe OMyXOJIEBbIX KIETOK (puc. 1a).

a

Puc. 1 - (a) Hakoruienne komruiekca nuanonopdupasus/[11-npus-I1IMAK B
OITyXOJIEBBIX KJIeTKax KapuuHoMbl A-431 npu unkyo6auuu 30 muH. (0) Bun onyxonu B
KOHTPOJILHOM (ClIeBa) U OMBITHOM (CIIpaBa) rpymiax >KUBOTHBIX 710 (BBEpXY) U uepes 7

CYTOK (BHHM3Y) IOCJI€ BHYyTPUBEHHOI'O BBEJICHHSI KOMIUIEKca uaHonopdupasun/L-npus-
[IMAK onbITHOM TpyImIe >KUBOTHBIX C MOCienyoueil GoToauHaMIUUeCKON Tepanuei
(061ydeHHe KpacHBIM J1a3epoM ¢ MOITHOCTEIO 150 JIx/cMm?).
DkcriepuMeHTaMu N Vitro u in Vivo mpoieMOHCTpUpOBaHa BhICOKas (DOTOJMHAMUYCCKAS
aKTUBHOCTh ATUX HaHowacTull (puc. 10). Ilokazano, uro monekynspHsle merku [1M-
rpadpt-IIMAK u  I-nmpuB-IIMAK Herokcuunsl u  ciayxarT 3(QPeKTUBHBIMU
HAaHOKOHTEWHEPaMH /ISl IIMaHOTIOP(PHUPA3UHOBBIX areHTOB (DOTOMHAMHYECKON TepaTTHH
U JIMarHOCTHKH, 00ECTIeYUBAIOIIMMHU BBICOKYIO CEJIEKTUBHOCTh JOCTaBKU ITHX areHTOB B

KJIETKU OITYXOJIH.

baarogapuocTu

Paboma evinonnena npu noodepocke mezcacpanma Munucmepcmea HAYKU U GblCULECO
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U NPUCOMOoBIeHUEe UX KOMNIEKCO8 C UCCIe008AHHBIMU MONEKYIAPHLIMU WemKamu U 0.0.H.
U.B. bananaesou (Mucmumym  oOuonocuu u  oO6uomeduyunvl  Huoxcecopoockoeo
eocyoapcmeennoco  yHugepcumema um. H.H. UYepnviwesckozo) 3a npoeedeHue
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CTUMYJIHYYBCTBUTEJIBHBIE ITOJIMMEPHBIE MUKPOI'EJIN KAK
INEPCIIEKTUBHAS IVIAT®OPMA IS CO3JAHUSA ®PEPMEHTHBIX
BUOCEHCOPHBIX CUCTEM

[Ieprymos /I.B., Curonaesa JI.B.

Xumuueckuii paxynomem
Mockoeckozo 2ocyoapcmeennoco ynusepcumema umenu M.B. Jlomonocosa,
2. Mockea
pergush@genebee.msu.ru

HquHaﬁ U HCACCTPYKTUBHAA I/IMMO6I/IJII/I33.I_II/I$[ q)epMeHTOB Ha IMOBCPXHOCTAX ABJISICTCA
HCO6XOZ[I/IMOI\/'I A1 CO3JaHUsd BBICOKOYYBCTBHUTCIIBHBIX q)epMeHTHBIX 6I/IOCCHCOpHBIX
CUCTEM. Cpezu/l MHOFOO6paSI/I}I HN3BCCTHBIX K HACTOAIICMY BpPCMCHH Pa3JIMYHBIX
Croco00B UMMOOMIM3AUU (EPMEHTOB YPE3BBIYAMHO NEPCIEKTUBHBIM MPEACTABIISIETCS
METOL MOIII/I(l)I/IKaIII/II/I C@HCOpHOfI IMOBCPXHOCTU INNICHKAMH CTHMYJIYYBCTBUTCIIbHBIX
ITOJIUMCPOB. B xauecTBe HO,Z[06HBIX IIOJIUMCPOB 3HAUYUTESIILHBIN HHTCPCC IPCACTABIIAIOT
PH- u TepMOYyBCTBUTENIbHBIE COMOJIMMEPHBIE MHUKpPOTEId Ha OCHOBE moiu-N-u3o-
MMponmujaKkpuiIaMmuaa, B COCTAaB KOTOPBIX BXOJAT KAaTHOHHBIC COMOHOMCPHBIC 3BCHBS
(muMeTwriI)aMHHONIpONTUIMeTaKprmiiaMuaa [1-5]. B mpoTOHHpPOBaHHOM COCTOSTHUM TaKHe
MHKPOI'CIIN CIIOCOOHBI CBSI3BIBATH OOMIBIINE KOJIMYECTBA IIPOTHUBOIIOJIOXKHO 3apPAKCHHBIX
dbepMeHTOB, U, Oyay4YHd BBICOKOTHAPATUPOBAHHBIMHU, OOECIEYUBAIOT MPU ITOM OJaro-
IMPpUATHOC MHKPOOKPYKCHHUC JId CBA3AHHBIX HMH 6I/IOMOJIGKYJ'I, qTo CHOCO6CTByeT
COXpPaHEGHHIO CTPYKTYPhl M OHOJIOTHYECKHUX (YHKIHMH TMOCIeTHHX. B paMkax mgaHHOM
JeKIuu OyAyT pacCMOTPEHBI PU3UKO-XUMHUYECKUE CBOMCTBA pH- U TepMOUYBCTBUTEIb-
HBIX KAaTHOHHBIX MHKpOFCJ’ICﬁ B BOAHBIX CpCaax, OCHOBHBIC 3aKOHOMCPHOCTH HUX
ajicopOlMM Ha WHEPTHHIX (MOJENBHBIX) TOBEPXHOCTSX, a TaKke (POPMUPOBAHHE U
XapaKTePUCTUKU AJIEKTPOXHUMHUYECKHMX OMOCEHCOPOB Ha OCHOBE MHKPOTeNb-(pepMeHT-
HBIX IIJICHOK.

Cnmcok JiuTepaTypsl:

[1] Sigolaeva L.V., Gladyr S.Yu., Gelissen A.P.H., Mergel O., Pergushov D.V.,
Kurochkin I.N., Plamper F.A., Richtering W. Biomacromolecules 15, 3735 (2014).

[2] Sigolaeva L.V., Mergel O., Evtushenko E.G., Gladyr S.Yu., Gelissen A.P.H.,
Pergushov D.V., Kurochkin I.N., Plamper F.A., Richtering W. Langmuir 31, 13029
(2015).

[3] Sigolaeva L.V., Gladyr S.Yu., Mergel O., Gelissen A.P.H., Noyong M., Simon U.,
Pergushov D.V., Kurochkin I.N., Plamper F.A., Richtering W. Analytical Chemistry 89,
6091 (2017).

[4] Sigolaeva L.V., Pergushov D.V., Oelmann M., Schwarz S., Brugnoni M., Kurochkin
I.N., Plamper F.A., Fery A., Richtering W. Polymers 10, 791 (2018).

[5] Sigolaeva L.V., Pergushov D.V., Gladyr S.Yu., Kurochkin I.N., Richtering W. Adv
Mater Interfaces 9, 2200310 (2022).
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IJEKTPOYYBCTBUTEJ/IBHBIE ITOJIMMEPHBIE IIETKA

Bopucos O.B.1?2
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2Cankm-Ilemepbypeckuii HayuonanbHblil ucciedoeamensvekuii yuusepcumem MTMO
2. Canxkm-Ilemepoype
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[TonmumepHble (MM MOJIMANEKTPOJIUTHBIE) IIETKH (POPMUPYIOTCS IMyTEM KOBAJIECHTHOM
IIPUBUBKH HEUTPAJIBHBIX (WJIN 3apsHKEHHBIX) MAKpOMOJEKYJ K IOBEPXHOCTH paszelia
KUAKOCTb-TBEPAOE TeNo. B ciydae, korja MOHOMEpHBIE 3BE€HbS OOpPa3yIOIIUX LIETKY
nenei cogepaT MOHOTEHHbIE I'PYNIbl, KOHPOMAIMK LEeNnel METKH, a Takke (U3HKO-
XUMUYecKHe (aAre3uoHHble, TpUOOJIOrHUecKkue) U OHWOMHTEpPAaKTHBHBIE CBOMCTBA
HOBEPXHOCTH, MOU(PULIUPOBAHHON MPUBUTHIMH MOJIUMEPAMHU, MOTYT U3MEHATHCS B OTBET
Ha W3MEHEHHMEe WOHHOW cuiubl wm pH pactBopa. OpHako, BpeMs OTKIMKA
HOJINAJIEKTPOIIMTHOM IIETKH Ha U3MEHEHHE XMMHUYECKOTO COCTaBa OKPYXKAIOLIEH Cpe.bl
MOJKET JIOCTUTaTh OT HECKOJIbKHUX J10 JIECATKOB MUHYT. MHOIHe NMpHIOKEHUs: TpeOyIoT,
OHaKO, MTHOBEHHOIO MEPEKIIOYEHNs CBOWCTB IOBEPXHOCTH B  OTBET HA
COOTBETCTBYIOIIMK BHEUIHUN CHUTHAJ. DJIEKTPUUYECKOE HANpPsDKEHUE, NMPWIOKEHHOE K
OpOBOJALICH (MM MOJYNPOBOASIIEH) MOJIOKKE, MOIUGUIMPOBAHHON MPUBUTHIMU
HOJINAJIEKTPOIMTHBIMU LEMSMHU, MOKET CIYKUTh AIbTEPHATUBHBIM BHELIHUM TPUITEPOM
JUIsL yOpaBlieHUs KoHpopmalueil uenei u cCBONCTBaMHU NOJUMEP-MOIU(DULIUPOBAHHBIX
MOBEPXHOCTEH, MOCKOJIbKY BpeMsl KOH()OPMALMOHHOIO OTBETa IIETKH Ha MEPEeMEHHOE
HaNpsDKEHUE ONpPENeNsIeTcss TOJBKO BPEMEHEM pellakCcallud LIeTKOOOpa3yroIux
nenovek. lMcnonb3ys 4YHMCIEHHBIM METOJ CaMOCOIVIACOBAHHOTO TMOJIs, Mbl IPOBEIU
CpaBHEHHE DPABHOBECHBIX CTPYKTYPHBIX CBOMCTB IIIETOK, 00pa3yeMbIX CHUIBHBIMH HIIU
cnabpiMu (pH-4yBCTBUTENBHBIME) TONHUINIEKTPOIUTAMH KaK (YHKIMU TPUIOKEHHOTO
AIIEKTPUUYECKOTO MOJISl KaK B OECCOJIEBBIX, TaK M B COJIEBBIX pacTBopax. brlio mokasaHo,
YTO KaK B CHJIBHBIX, TaK M B CJIA0BIX MOJUAJIEKTPOJUTHBIX WLIETKaX HaOIrogaeTcs
cerperamys Lemnei Ha JBe MOMyJIsuuu (aacopOUpOBaHHBIC U BBITSHYTbIE HOPMAJIBHO K
MOBEPXHOCTH), €CJIM MTOBEPXHOCTH 3apsKEHA MTPOTHUBOIOJIOKHO HIETKE. DTa cerperauus
MOPOXKIAET CJIOKHBIE 3aKOHOMEPHOCTH B 3aBUCUMOCTH TOJIIMHBI IIETOK OT
KOHIeHTpauun cond. [lokazaHo, 4ro moxacTpanBaemass HOHM3aUuUs  ClIaObIX
HOJURJIEKTPOIUTOB OCIA0IAET MX KOH(POPMALMOHHBIA OTKJIMK B IJIaHE 3aBUCUMOCTHU
TOJILMHBI HIETKHA OT aMILIUTYAbI IIPUIOKEHHOIO HANPSKECHMUS.

baarogapaocTu

Paboma svinonnena npu noooepocke PODU, epanm 21-53-10005.
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MHUKPODPA3ZHOE PACCJIOEHME B ITIOJIMIJIEKTPOJIMTAX

Kpamapenko E.IO.

Mocrosckuti cocyoapcmeennwiii ynusepcumem um. M.B. Jlomonocosa,
Gusuueckuii paxynomem, 2. Mockea
Huemumym cunmemuueckux nonumepnvix mamepuanos um. H.C. Enuxononosa
Poccuiickou akademuu nayx, e. Mocksa
Hucmumym asnemenmoopeanuyeckux coedunenuti um. A.H. Hecmeanosa Poccuiickoii
akademuu Hayk, 2. Mockea

kram@polly.phys.msu.ru

Bo3moxkHocTh  MHKpOa3HOTO  pacclioeHuss B TOJypa30aBIEHHOM  pacTBOpE
c1a003apsHKEHHOT0  MOJMAJIEKTPOIUTa B IUIOXOM pacTBOpUTENE € 0OOpa3oBaHUEM
TEPMOJUHAMUYECKH PABHOBECHOUN CTPYKTYpPBI, XapaKTEPU3YIOMICHCS YepenyIOITUMUCS
HAHOJIOMEHAMHU C TIOBBIIICHHOW W TIOHIDKEHHOW TUIOTHOCTBIO TOJIMMeEpa, Oblia
TEOPETUYECKU IMpejackazaHa B pabotax [1,2], ¢ Tex mOp 3TO SBJIEHHE H3y4aloCh B
Pa3JIMYHBIX TMOJUAJIEKTPOJIUTHRIX cHUcTeMax. B nokiane Mbl oO0cyauM (U3HUECKHit
MEXaHHM3M CTAOMIIM3AIMN HAHOIOMEHHOW CTPYKTYPHI B MOJIUAJIEKTPOIUTAX B CPAaBHEHUHU
C TakoBOM B OJIOK-cOMONMMEPAX W PACCMOTPUM OCOOCHHOCTH MHUKpPOGha3HOTO
pacciioeHusl B OJIUAIEKTponuTHBIX KoMmiuiekcax (II9K), oOpasyromuxcs B pe3yibTaTe
accollMalii MPOTUBOMOJIOKHO M €200 3apsHKeHHBIX IMOJHAIEKTPOIUTOB, KOTOPHIE HE
CMENIMBAIOTCS, KOTJa OHM He 3apsbkeHbl. B Hacrosimee Bpemst [IOK mpuBnekaroT
0oybllIOE BHUMaHHME Oyarojgapsi MHOrooOpasvi0 NpPaKTHUECKHX NPUMEHEHUN Kak B
o0acT MEIUIMHBI I JOCTAaBKM JIEKapCTB, TaK JUIS CO3JaHHS Pa3IUYHbIX
(GYHKIIMOHANBHBIX TOKPBITUA W CaMOBOCCTAHABIIMBAIOIIMXCA MaTepuaioB. byxer
oOcyxatbes Ga3zoBasi [uarpaMMa pacTBOpa MPOTUBOMOJIOKHO 3apsSKEHHBIX MOJMHOHOB
B 3aBUCHMOCTH OT KOHIICHTPAIUU COJICH M HECOBMECTHMMOCTH moiumMepoB [3]. Bymyr
MpPEeACTaBICHbl TEOPETUUYECKUE PE3YJIbTaThl, MOJYUYECHHbIE B paMKax TEOPUU CUIIbHOM
cerperamyy, OIUCHIBAIONINE PABHOBECHYIO MOP(OJIOTUIO U pa3Mephl 00pa3yrolXcs B
[I9K HaHOCTPYKTYp, M HX CpPaBHEHHME C JAHHBIMH MOJCIMPOBAHUS METOIOM
nuccunatuBHor jguHamuku uactun, (DPD) [4]. Kpome TOro, mnpoaHanu3upoBaHO
BIIMSIHME HECOBMECTHMOCTH, a TaKXKE 3apsJ0oBOM aCUMMMETPUU MOJUAIEKTPOIUTHBIX
nemnei Ha Mopdomoruro u cTpykTypy HaHoarperatoB [19K B pazbaBieHHBIX pacTBopax
[5].

Cnmcok JiuTepaTypsl:

[1] Borue, V.Yu., Erukhimovich, I.Ya. Macromolecules, 21, 3240 (1988).

[2] Joanny, J.F, Leibler, L. J. Phys. France, 51, 545 (1990).

[3] Rumyantsev, A.M., Kramarenko, E.Yu., Borisov O.V. Macromolecules, 51, 6587
(2018).

[4] Rumyantsev, A.M., Gavrilov, A.A., Kramarenko, E.Yu. Macromolecules, 52, 7167
(2019).

[5] Saha, B., Gordievskaya, Yu.D., De, P., Kramarenko, E.Yu. Macromolecules, 53, 24,
10754 (2020).
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CHUHTE3 HOBBIX MUKTOJIYYEBbBIX 3BE3/I00OBPA3HBIX
ITOJIMOKCA3O/IMHOB

Kozuna H.JI.!, bioxun A .H.!

L Uncmumym evicokomonexynapuwix coedunenuti Poccutickoti akademuu Hayx,
2. Canxkm-Ilemepoype
ndkozina@gmail.com

[Momm(2-ankui-2-0Kca30IHuH )bl — am¢pudunbHeie, OMOCOBMECTUMBIE u
TEPMOYYBCTBUTEJIbHBIE MOJUMEPHI, MPEACTABISIONIME HHTEPEC C TOYKH 3pPEHUS HUX
OnoMeMIUHCKOro npuMeHeHus. [lomumepHble MULIEIBI HA OCHOBE MOJU(2-aJIKuUiI-2-
OKCa30JIMH)a MOT'YT MCHOJIb30BaThCs AJIi MHKANCYJIUPOBAHUS TUAPOPOOHBIX JEKapCTB,
YTO MO3BOJISIET JOCTUraTh OOJbIIEH MX KOHLIEHTPAlMU B BOJE, a TaKXKE MOBBIIIAET HX
pacTBOPUMOCTh M YBEJIMYMBAET BpeMs JEWCTBHUS 3a CYET KOHTPOJS CKOPOCTH
BBICBOOOX/IEHUSI HU3KOMOJIEKYJISIPHOT'O COETMHEHHUS.

B Hacroseld paGoTe omucaH HOBBIM MOAXOX K CHHTE3Y 3B€371000pa3HbIX
HIECTHAIATUITYYEBBIX oJTU( 2 -aJIKHiI-2-0KCa30JIHH) OB C IPUMEHEHHEM
KOMOMHUPOBAHHOTO METOJ[a, COYETAIoIero B cebe MOAXOIbl «IPUBUBKA Ha» U
«TIpUBUBKAa OT». B 1aHHOM THOpUIHOM  METOAE CHUHTE3a  HCIHOJB3YIOTCS
MyJIbTU(DYHKIIMOHAIbHBIE LEHTPHl BETBJICHHS, COAEpXkKAIIME OPTOrOHAIbHBIK HAOOP
(YyHKIMOHANBHBIX TpPYII, MepBas 4YacTb KOTOPBIX CHYKUT JUISI WHUIMHPOBAHUS
NoJIMMEpHU3alluyd, a BTOpas 4YacTb — JJ COYETaHUs C  IPEABAPUTEIBHO
CHUHTE3UPOBAHHBIMM IIOJMMEPHBIMHU JIy4aMH [0 CXe€Me “TIpuBMBKa Ha . B kaudectBe
MyJIbTU(QYHKIIMOHAIBHOTO areHTa B pabdoTe UCHONb30BalM  Kajdukc[8]apeH c
CyIb(OHWIXJIOPUIHBIMM  TpyNIaMd B  BepxHeM 0007e U THIPa3sUIAHBIMU
(GYHKIMOHANBHBIMUA TpyNmamMu B HIKHEM o00oxe. CTpyKTypa CHHTE3MPOBAaHHBIX
nojuMepoB Oblla moATBepxkAcHa MetogoM SMP  cnekrpockonuu. OmnpeneneHa
KpUTHYECKas KOHIEHTpalus MHULEUI000pa3oBaHUA W  MOKa3aHa BO3MOYKHOCTb
o0pa3oBaHusi BOJOPACTBOPUMBIX IMOJMUMEPHBIX KOMIUIEKCOB C THAPOPOOHBIMH
OpraHMYECKUMH COSIUHEHUSIMU Ha MpUMepe KypKyMHHA.

S0O,CI SO,R; SO,R, SO,R;,
* monomer * NH2-NH2*H20 L»
_— —_— * *
8 polymerization 8 s f
o (o] o (o}
WA A 1
0~ o ) H,N-HN" Yo R,—HN-HN" Y0

R4 , Ry = poly(2-ethyl-2-oxazoline), poly(2-isopropyl-2-oxazoline)
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UCCJEJTOBAHUE ®OTOKOHTPOJUPYEMOM MOJUMEPU3ALIUA
METAKPUJIATOB B TIPUCYTCTBUU ITPOU3BOJHBIX
OPEHOTHUA3HNHA B KAYECTBE OPTAHNYECKHUX KATAJIM3ATOPOB

Kuazesa H.A., byropun A.B., I'pummn 1./1.

Hayuonanvnwiii uccnedosamenvckuti Husicecopoockuii eocyoapcmeenmsiii yHugepcumem
um. HU. Jlobauesckoeo, xumuueckuti gpaxyniomem,
2. Huorcnuii Hos2opoo

knyaseva2012@yandex.ru

[lepcrieKTHBHBIM HampaBiICHHEM TOJIYYCHHUS MOJUMEPHBIX CTPYKTYp C 3aJaHHBIMHU
MOJIEKYJISIPHO-MACCOBBIMU ~ XapaKTEPUCTUKAMH  SIBJISIETCS. KOHTPOJIUPYEMBI CHUHTE3
MaKpOMOJIEKYJI 0 MEXaHH3My C TEPEeHOCOM aToMa B MPHUCYTCTBUU OPTaHUYECKUX
KaTaln3aTopoB, HE COJIEPKAIIMX B CBOEM COCTaBE METauIOB. Takod MeTon B
WHOCTPAHHOM JUTepaType nonyqus HazBanue Metal-Free ATRP.

B pabote nccnenoBanbl 3aKOHOMEPHOCTH MPOTEKAHUS TMOTHUMEPU3AIIMN METAaKPUIOBBIX
MoHOMepoB B mpucyTcTBuH 10-dpenundenornasuna (PTH) u 4-(10H-dpenornazun-10-
wi)-N,N-mudenmnanmnmmaa (PDPA). Tlpornecc npoBoauian B 3alassHHBIX aMITyjiax IMpH
00Ty4YeHUU UCTOYHUKOM C JUIMHOM BoJHBI 365 HM. [loka3aHo, 4TO mpu MUCHOIB30BaHUU
OpoMcoJepKaluX  WHUIMATOPOB  MpOIlECC  MOJUMEPHU3AIMU  COMPOBOXKIAETCS
PaBHOMEPHBIM POCTOM MOJIEKYJIIPHOH MAacChl C YBEIMYCHHEM KOHBEPCHH, a
KOA((GUIUEHTHl TOJUIUCTIEPCHOCTH COOTBETCTBYIOT 3HAUYCHMSIM, XapaKTEPHBIM IS
TICEBJIO’KMBON paJlUKAIIbHON MoJIMMepu3anuu. Takke Oblla HCCIe0BaHa BO3MOXKHOCTD
NIPOBEACHUS TTOMMEPH3AINH N0 JeiicTBHeM OM(YHIIMOHAIEHOTO MHUIIMATOPA STHIICH-
ouc(2-6pomonzodyrupata) (2F-BiB) (puc. 1).

M, x 10° Mw/Mn

S
Lo 3T
N 10 1 \. S

8
6
4
2
0

SAS L o=

PDPA 0 20 40 60 80 100
a,%

Puc. 1 - 3aBucumoctu monekymnsipHor Maccel (M, 1,2) u kosdunmrenton
noyuauctiepcHoctd (Mw/Mn, 3,4) ot kKoHBepcuu mipu nouMepusanun MMA B
npucyrcteun PDPA (1,3) u PTH (2,4), [MMA]:[2F-BiB]:[karanmu3atop] = 100 : 1 : 0,1.

Peanuzanus npennosiaraeMoro MEXaHU3Ma MOATBEPKAACTCS HAJU4YMEM Ha KOHIAX
«CIIIMX» TONUMEPHBIX IIeTeil aTOMOB TajiOreHa, 3a(pUKCHPOBAHHBIX METOJIOM
BpemsanponetHoit MAJIJIM Macc-ciekTpoMeTpuH, a TakkKe OJKCIEpUMEHTaMU II0
IPOBEACHUIO MOCT-TIOTUMEPU3ALINHU U OJIOK-COTIOIUMEPH3AIIHH.

baaroxapuocTu

Paboma evinonnena npu ¢unancosoii noooepacke Ilpoecpammul cmpamezuyecko2o
akademuyeckoeo audepcmea «llpuopumem 2030» Munucmepcmea nayku u 8vicuieco
obpaszosanus Poccuiickou @edepayuu.
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U3YUYEHUE OCOBEHHOCTEN MEXAHU3MA MOJUKOHIEHCAIIUA
1O CXEME Bn+AB

Connarosa A.E., Ilerensckas A.JO.1, A6pamos U.I'2, Illaxuec A.X.3,
Cepymkuna O.B.3, Xepoepr A.4, Kysnenos A AL

Ynemumym cunmemuueckux nonumepnvix mamepuanos um. H.C. Enuxononosa,
2. Mockea
2 SIpocnasckuil 20cyoapcmeentvlii mexHudeckull yuusepcumem, 2. Apocnasns
3HHcmumym opeanuyeckou xumuu um. H.J[, 3enunckozo, 2. Mockea
* Vuusepcumem Ilaoepbopua, 2. Iladepbopn
soldatova.anastasia92@gmail.com

Hacrosiiiass pabota mocBsilieHa W3YYEHHI0 MEXaHW3Ma IOJMKOHJIEHCALUU IO CXEME
Bn+AB na npumepe nonuumunoB, rae AB — OupyHKIMOHANBHBII MOHOMEp C
pa3HOMMEHHBIMU (YHKIIMOHAIBHBIMU Tpymnmnamu, a Bn — ununumatop umu sapo. Ilpu
TOM, eciid N = 1 unu 2 00pasyroTcs JUHEHHbIE MAaKPOMOJIEKYJIbI U 3TO MPOCTEHIINMA
BapuMaHT TaKoro Iipolecca, Torga Kak nOpu N>3 00pa3yroTcss MaKpOMOJEKYJIbI
3Be371000pa3Hoi Tonosiorud. CorliacHO JIMTEPaTypHBIM JaHHBIM, TOJUKOHACHCAIIMS TI0
cxeme Bn+AB panee msydamach Ha mpumepe nonmamuaoB [1,2]. TlokazaHo, uTo mpwH
NOJIMKOHJEHCAIIMM MOTYT IPOTEKaTh HECKOJBKO TUIIOB PEaKLU: HEMOCPEICTBEHHO 10
cxeme Bn+AB (oOpa3oBaHue pacTyIiero IIeHTpa), aBTOMOJUKOHJCHCAIUS MOHOMEpPa
AB wu, HakoHell, NPHUCOEAMHEHHE OJUTOMEPOB, OOpa3yloOUMXcs B pe3yibTaTe
aBTONOJINKOHAECHCAMU MOHOMepa AB k pactymemy neHtpy. OQHako B IPEAbIIyIINX
UCCJIEIOBAaHUSAX HE paccMaTpuBajIach BO3MOXKHAs peaKIusl UKIU3aluud MoHOMepoB AB,
nokaszaHHas B pabotax Kpuxenbmopda [3].

B nanHoil pabote OBIT CHHTE3UPOBAH Psijl OJUTOMMHIOB, KaK JIMHEWHOTO CTPOCHUS -
MOHO- U JIU-Ty4aMH, TaK U 3Be3J000pa3HOro - TpU-, TETPa-, LIECTUIIyUYEBbIE 3BE3/IbI IIPU
OJTHOM W TOM JK€ MOJBHOM COOTHOIIIEHHH MOHOMepoB Bn (pasubie amunbi):AB (3-
amuHo(enokcudraneBas kuciora (ADDK)) 1:40. Bce mnomydeHHbIE OJUTOUMUJIBI
uccaenoBamun wmetomamu WK, H SIMP, a taxxe weromom [TIX ¢ TPONHBIM
nerektupoBanremM (RI, MALLS u Buckozumetpus). IIpouecc nmuknuszanuu MoHOMEpa
ADOOK u CTpyKTypa OJHIOMMHAOB Ooyiee TOAPOOHO HCCIEAOBAaHBl C ITOMOIIBIO
anekTpopacnbunTensHoN nonusanuu (ESI) u macc-cnekrpomerpuun MALDI ToF.
Cnncok JIuTepaTypshl:

[1] Yan D., Zhou Z., Jiang H., Wang G. Macromolecular theory and simulations, 7(1),
13-18 (1998).

[2] Yuan C.M., Di Silvestro G., Speroni F., Guaita C., Zhang H. Macromolecular
Chemistry and Physics, 202(10), 2086-2092 (2001).

[3] Kricheldorf H.R. Macromolecular rapid communications, 28(18-19), 1839-1870,
(2007).

baarogapHocTu
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OJHOKOMITOHEHTHBIE KATAJIM3ATOPBI JIJISI AIMTUBHOM
MOJUMEPH3ALIMA HOPEOPHEHOB HA OCHOBE KATUOHHBIX
(NHC)Pd KOMILIEKCOB C AJUIMJIbHBIMUA JIMTAHIAMHA

Menennesa E.M.Y, Xperaukosa A I1.12, bepmemesa E.B.!, Tomunit M.A.!, Acauenko
A.®., bepmemen M.B.?

Ynemumym negpmexumuueckozo cunmesa um. A.B. Tonuuesa PAH,
2. Mockea
2 Poccutickutl Xumuxo-mexnono2uyeckuii ynueepcumem um. J{.M. Menoeneeea, BXK PAH,
2. Mockea
e.med@ips.ac.ru

HopOopHeHbl — 3TO yHUKaJIbHBbIE COEAMHEHUS, KOTOPhIE MOTYT MOJUMEPU30BATHCS I10
HECKOJIbKUM MEXaHH3MaM, IPUBOJIA K 00pa30BaHUIO MOJMMEPOB PA3IMYHOTO CTPOCHHUS
U, KaK CJIEJICTBHE, 00Jaal0IUX pa3HbIMU CBOIicTBaMHU. Llesbio MHOTHX HCCIeI0BaHUM B
TOM  HANpaBJIE€HUU  SIBISIETCS  CO3JAHME  KaTajau3aToOpoB I aJJUTHUBHOU
NOJIMMEPHU3allii, aHAJIOTUYHBIX KaTanu3aTopaMm ['pabOca 11 MeTaTe3UuCHOM, TO €CThb
BBICOKOAKTHBHBIX, OJIHOKOMIIOHEHTHBIX, TOJIEPAHTHBIX K Pa3JIMYHBIM 3aMECTHTENIAM U
YCTOWYMBBIX Ha BO3IYXE.

Pd-koMmrutekcel, Hecymme N-reTepolUKINYeckne KapOCHOBBIC IUTAHMABI, MPOSBISIOT
BBICOKYIO KaTaJIMTUYECKYI0 aKTUBHOCTh B aJIUTUBHON moiammepusanuu [1]. U3yuenne
B3aMMOJICHCTBUS 3TUX KOMIUIEKCOB C COKATAIM3aTOpPaMH (cxeMa 1) mo3BOJIMIIO BIIEPBBIE
IOJIYYUTHh OJHOKOMIIOHEHTHBIE KAaTaJlW3aToOpbl JUIS AaJJWTUBHOH IOJUMEpHU3ALMH,
KOTOpbIE€ YCTOMYMBBI Ha BO3AyXe, HE TpeOyloT aOCOJIIOTHBIX pacTBOPUTENEH,
TOJIEpPAaHTHbl K (PYHKIMOHAJIBHBIM TPYNIIaM MOHOMEPOB U CIIOCOOHBI BECTH >KHUBYIO
NOJINMEPHU3ALUIO.

(CH)q (CHa)n CF4
i-Pr f | i-pr i-Pr f | i-pr F3C

Nx——~N Nx—~N

Y NaBARF (1 y3) =C_ Y .

i-Pr pq i-Pr IR i-Prpg”, i-Pr EC
C'y - NaCl y 8 CFy
Ph Ph
CF3

Cxema 1.

B pabote OyayT mpencTaBieHbl pe3yabTaThl 0 U3YUYCHUIO KaTATUTHYECKON aKTUBHOCTHU
CI/IHTeBI/IpOBaHHBIX KOMIIJICKCOB a,ZI,Z[HTHBHOﬁ HOHI/IMepI/BaI_II/II/I MOJCJIBHOTO MOHOMepa 5-
ATUIIUJEH 2- HOPOOPHEH.

Cnncok JiuTepaTyphl:

[1] Bermesheva E.V., Wozniak A.L., Andreyanov A.F., Karpov G.O., Nechaev M.S.,
Asachenko A.F., Topchiy M.A., Melnikova E.K., Nelyubina Y.V., Gribanov P.S.,
Bermeshev M.V. ACS catalysis 10 (3), 1663 (2020).
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CHUHTE3 HAHOCJIOEB IIOJIMAKPUJIAMU/JIA HA ITOBEPXHOCTH
OKCHUJIA KPEMHUSA METOJ1OM CBOBOJIHO-PAIUKAJIBHOI'O
I'PAOTHUHIA

ApyieeB M.M.'3, Topmkosa IO.E.3, Macnakos K.1.2, [Isopsix C.B.2, [lIu6aes A.B.%,
dumunmosa O.E.L

Mockosckuii T'ocyoapcmeennviii Yuueepcumem um. M.B. Jlomonocosa, 2. Mockea
2Mockosckuii Tocyoapcmeennviii Yuueepcumem um. M.B. Jlomonocosa, 2. Mockea
306veounénnviii Mncmumym Soepuvix Uccrnedosanuii, 2. J[youa
avdeev@polly.phys.msu.ru

[TonuMepHbIEC CIIOM Ha MOBEPXHOCTSIX MPHUMEHSIOTCS B KauecTBe JyOpukaHToB [1], mis
UCCIICI0BAaHUH OJMHOYHBIX MOJICKYI|[2] u np. Iy cO3MaHus TAaKUX CIOEB UCTIOIB3YIOTCS
meTozbl “grafting to” u “grafting through”, xorma moBepXHOCTh MOKPBHIBAIOT JTHHCHHOMN
NOJIMMEPHONW MIETKOW, HO Yy JI@HHBIX METOJIOB BBICAKMBAHUA €CTh TMPOOJIEMBI,
OCIIOKHSIIOIINE WX YHHUBEpcalbHOE MpUMeHeHue. B »Toli paboTe MBI mpeaiaraem
UCCTIE0BaTh AJIBTEPHATUBHBIN METOJ] MOJTOTOBKM TOBEPXHOCTH, TaK Ha3bIBAEMBIi
“grafting through”: comonumepuzammst MoHomepoB akpwiamuna u TMSPMA (3-
(TPUMETOKCUCHIIHI ) IPOMTUIIMETAKPHIIATA), XUMHUYECKH CBS3aHHOTO C TOBEPXHOCTHIO.
[Ipenmomnaraercsi, 4To JBa THUIIa MOHOMEPOB B pABHOW CTENEHH YYacTBYIOT B
paauKaIbHON MOJMMEPHU3aIiK, B pe3yibTaTe 4ero K nosepxuoctu SiOz mpuKperuisieTcs
HAHOCJIOHN TepeIUIeTEHHON TOJMMEPHOM ceTKU (Cormoammep mojimakpuiaMmuaa). Mamenss
KOHIIEHTPAllUd CMECU M BHEIHUE YCJIOBHS, MOXXHO YIPABIATh CTPYKTYpPOMl STOM
MAacCCUBUPOBAHHOW TIIEHKH. B sKcmepuMeHTe MCHOoJIb30BaIuCh (DUKCUPOBAHHBIE
KOHIIEHTpAllul KOMIIOHEHTOB, HO BapbHpOBaJiach TEMIIEpaTypa CUHTE3a MOJIUMepa, T. K.
OT 3TOr0 3aBUCUT JUIMHA II€NU NPOAYKTA. 3aJadyeil Hallero MCCIeAOBaHUs SIBIISIETCS
aHaJIM3 CTPYKTYpbl, KauecTBa IMOJIUMEPHON IJIEHKH, €€ XHUMHYECKOIO CcOcTaBa H
OTMBIBaEMOCTH. MeTo/1oM peHTreHOBCKOH peduiekromerpuu (PP) monydensr npodunu
TUIOTHOCTH JJIMH PACCesHUS BBICYIICHHBIX IMOJIMMEPHBIX IUICHOK JJsl psga oOpasiioB
(ouenena TtommuHAa Cca0€B). C MOMOIIBIO AaTOMHO-CHJIOBOM MHUKpockonuu(ACM)
NPOBOAMIIOCH HCCJIEAOBAHUE TOBEPXHOCTH 00pa3noB. MeTooM JUHAMUYECKOTro
paccessHust ceera ([ACP) momydeHsl THAPOAMHAMHYECKHE PagUyChl MAaKpOMOJEKYT B
o0beMe, COOTBETCTBYIOIIME IIETIOYKaM, MPHUKPEIUIEHHBIM K TOBEPXHOCTH KPEMHHS H
coroctapiieHbl AanHbie PP u JICP (monmyuen ckeitnmuHr momumepHoit mérku). CoctaB
MOJIMMEPHOW IIETKU TMOATBEPKACH METOAOM PEHTTCHOBCKON (DOTORIEKTPOHHOU
cnekrpockoruu (PO®IC). Ha cnenytomiem starne riaHUpyeTCsl HCCIE0BaTh HAOYXITYIO
MOJIMMEPHYIO TUICHKY B BOJIE METOJOM HEUTPOHHOU pedieKTOMETpHH, TaK KaK HaJIn4He
MOJTMMEPHOM IIETKHA MOKET BbI3BaTh U3MEHEHUE kpuBo PP [3].

Cnucox 1uTeparyphbi:

[1] Zhang J. et al. RSC Adv. 6, 21961 (2016)

[2] Gidi Y. et al. ACS Applied Materials & Interfaces 10, 39505 (2018)

[3] Artykulnyi O.P. et al. Nucl. Phys. At. Energy 22, 149 (2021).

baaroxapuocTu

Paboma evinonnena npu ¢unancosoii noodepocxe PODU (npoexm Ne 20-04-60302).
Hsmepenus XPS npeoocmaenenvr HUL] KI1 "Hanoxumus u ammocghepras xumus".
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KOHTPOJIUPYEMBbI CUHTE3 COINIOJIUMEPOB
HA OCHOBE ®TOP(MET)AKPUJIATOB

I'puropeesa A.O.%, 3aitues C.J1.1

Hayuonanvmvii ucciedosamenvckuti Huswce2opoockuii 20cyoapcmeenblii yHusepcumen
um. HU. Jlobauesckoeo, 2. Huoxcnuii Hoszopoo
alexx.grigoreva@gmail.com

B nacTosdee BpeMst 00JIbIIOE YUCIO UCCIIEI0BAHUN MPOBOAUTCA B O0JACTH MOJIYYECHHUS
u Moaudukauuu (QropcoaepKaluX MOJUMEPOB PA3IUYHBIMH METOJAMU. Y A00HOU
TEXHUKOW CHHTE3a COMOJUMEPOB pPA3IU4YHOIO CTPOEHUs, B T.4. aMPUPUIBHBIX H
(GYHKIIMOHANBHBIX TOJMMEPOB CO CIOXKHOW apXUTEKTYpOM, SIBISIOTCS METObI
KOHTPOJMPYEMOW  PAJAUKAIBHON MOJMMEpPHU3aLNKU, TMPOTEKAIOMIEH [0 MEXaHU3MY
oOpatumoii neaktuBauuu uenu [1]. Comepxanue ¢propa UM €ro pacrnpeiesieHue BIOJIb
LIETIH OMPECIISIIOT CBONCTBA TAKMX MaTEpUasoB [2].

[lenbto maHHOM pabOTHI SIBISETCS UCCIEAOBAHUE 3aKOHOMEPHOCTEH KOHTPOJIHUPYEMOIO
cuHTe3a aM(PUPUIbHBIX COMOJIUMEPOB PA3IUYHOM MHUKPOCTPYKTYPbl Ha OCHOBE
¢dbTopupoBannbix (MeT)akpuinaroB Metonom OINL] monmumepuzanuu.

HccnenoBansl 3aKOHOMEPHOCTH rOMOTIOJIMMEPHU3AIIUU 2,2,3,3,4,4,5,5-
oktadpropnentunakpunara (OPIIA) u 1,1,1,3,3,3-rekcadTopusonponmiakpuiara
(T'®UITA) B mnpucyrctBue mmbensmirpuTHokapbonara (bBTK) wu  2-mmano-2-
npommigoaemiTputuokapoonara (I{IIIT) B kadectBe areHTa oOpaTUMOH mepeaadu
nenu. McciaenoBaHbl — MOJNEKYJISIPHO-MACCOBBIE — XapaKTEPUCTUKH  MOJTYYEHHBIX
nonuMepoB. CTpykTypa noarepxaeaa merogamu SIMP u MALDI-TOF MS.

Nzyuensl ocobennoctu comnonumepusanusi ODPIIA u I'OUITIA ¢ akpunoBoii KUCIOTOM,
TpeT-OyTHIIAaKPHIIATOM, N-BUHWINIUPPOIUAOHOM, [IIAIUAUIMETAKPUIIATOM B
npucyrctBun Huzkomodekyisipaoro (bTK wnu HIIAT) u Beicokomonekymnsipabix OIIL]
areHToB. [lonydyeHbl KpuBBIE COCTaBa COMOJUMEPOB, PACCUUTAHBI OTHOCUTEIbHBIE
AKTUBHOCTM MOHOMEpOB pa3iIu4HbIMU MeToAamH. IlokazaHbl ycClIOBHS NOJydYEHUs
CTaTUCTMYECKUX M TPaJUCHTHBIX COMOJIMMEPOB, CHHTE3UPOBAHBI Y3KOAMUCIIEPCHBIC
amouunbHbie 010K-cononumepsl ODITA, TOUITA u TOIIMA c¢ paznuyHol npupoaoH
ruIpOQUIBHBIX (PparMeHTOB.

Cnmcok JiuTepaTypsl:

[1] Barner-Kowollik C. Handbook of RAFT Polymerization / C. Barner-Kowollik. —
WILEY-VCH (2008).

[2] Bruno A. Macromolecules 10163-10184 (2010).
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AKTI/IBI/IPYIOIJ_[J/Iﬁ 3®DEKT BOJbl B KOHTPOJIUPYEMOM
KATUOHHOMU ITOJIMMEPU3ALIMN U30OBYTHUJIEHA C
NCIIOJB30BAHUEM KOMIIVIEKCOB XJIOPUJIA KEJIE3A (111)

borgan H.C., llluman J{.U., Koctiok C.B., I'anmonuk JI.B.

Yupeoicoenue BI'Y «Hayuno-ucciedosamenvckuti uHCMumym Qu3uko-xumuyeckux
npobnem», 2. Munck
bogdan.nikolaj59583@gmail.com

TpagunmronHo B kadectBe KucioThl JIptouca [LA] mis mpoBeaeHHS KOHTPOJIMPYEMOM
KaTHOHHOW TMoiMMepHu3aiuu u3o0ytuiaeHa ucnonb3yercs T1Cls [1, 2], o6namarommii
HU3KOM yCTOWYMBOCTBIO K THAPOIN3Y U ClIab0W KaTaIMTHYECKOW aKTHBHOCTHIO. B
naHHOW paboTe ObLIa MCClie0OBaHAa KOHTpOJIUpYyeMas KaTHOHHAs TOJUMEpHU3aIs
u300yTHICHA Ha HWHHIMHPYIOMCH cucremMe cocraBa 1,4-Omc-(2-xmop-mpormaH-2-
Hn)6eH3on/FeC13x1,4iPrOH, oOJlafaronieii BBICOKOW KATAJIMTUYECKOW aKTUBHOCTBHIO.
[TpoBeneHo cpaBHEHHE BIMSHHS BOJBI HA TIOJTUMEPHU3AIUIO U300yTHIIEHA B IPUCYTCTBUU
FeClsx1,4'PrOH u TiCls (Tabmuma 1),

Tabnmuma 1 — BuusHue cojepaHusi BOObl HA KAaTHOHHHYIO monumepusamuio Wb ¢
VHUIIApYIOLIei cucteMoii cocraBa DiCumCl/LA (LA=FeClsx1,4PrOH mmu TiCls)

[H20)/

Y LA Bpews, wun Kons. M, reop Mn Mu/ Fn(ar), Konuessle rpynnsi, %

Ne

(%) (rxmom,'l) (rxmom{l) Mpn % Oued. NUB-Cl

FeCl3 2 62 4800 5250 1,19 100 5 95
10 TiCls 2 49 3800 5900 7,00 92 100

TiCls 2 36 2800 3250 2,30 98
FeCl3 10 100 7800 8070 1,19 100

TiCls 10 65 5070 6350 10,30 94

100
100

100

25

ol olo| ©

o | g & X N

FeCl3 10 75 5600 5380 1,20 100 12 88
65
7 TiCls 10 38 3000 3160 11,40 95 0 100

Yenosust: [MUB] = 1,2 M; [mukymumxiopua]= 9 MM; [LA]=14 MM; T: —80 °C; CH,Cly/n-rexcan 40:60.
4 [2,6-motuaus] = 1,4 MM

[Ioka3aHO axkTHBUpYIOIIEE JECUCTBHE NPUMECHOM BOABI HA IOJMMEPHU3ALUIO IIPH
ucnosib3oBannn FeCla3x1,4'PrOH. YnpoieHHblii MEXaHU3M aKTHUBAI[MU MPEACTABICH Ha
pucyske 1.

3 cl R
R o—H R R /
0" ®
— {d
P H -

/

R g—=H"0{ 0% . o / —

Feun e c) AN /
o e cl \CI

,
H H & % H
cl
d? > d? aKkmueHbIl HeakmueHbIU

R'=H unu R

euje 6os1ee akMueHbIl

Puc. 1 — Ynpomiennas cxema akTUBUPYIOIIETO JACHCTBUS BOJIBI.
B pesynbprare nccnenoBaHMi NMPeIOKEHbl ONTHUMAJIBHBIE YCIOBUS AJI CHHTE3a YETKO
OTpEJIENICHHBIX U] YHKIMOHATBHBIX MOJUU300yTUIICHOB B JHana3oHe MOJEKYISIPHBIX
macc ot 1000 g0 20000 rxmoup L.
Cnmcok JiuTepaTyphl:
[1] Morgan D.L., Storey R.F. Macromolecules 42 (18), 6844 (2009).
[2] Morgan D.L., Martinez-Castro N., Storey R.F. Macromolecules 43 (21) (2010).
baaroxapuocTu
Asmopuvl  gvipadicarom  61a200apHOCMb  20CYOAPCMBEHHOU — NPOSPAMME — HAYYHBIX
uccneooganull «Xumuueckue npoyeccwvl, peazenmvl U MeXHON02Uuu, OUopecynamopuvl u
ouoopexumusy (npoexkm 2.1.01.03).
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OJAHOCTAJIMUHBIA METO/ ITOJTYYEHMSI
KPEMHUWM3AMEIIEHHBIX HOPBOPHEHOB JJIs1 CHHTE3A
BBICOKOITPOHUIIAEMbBIX ITIOJIMMEPHBIX MEMBPAH

IyceBa M.A.Y, Anentnes JI.A.L, Bepmeres M.B.}, Bepmemera E.B.!

YDedepanvroe 2ocyoapcmeennoe bro0xcemnoe yupescoenue nayku Opoena Tpyooeo2o
Kpacnozo 3namenu Uncmumym negpmexumuyeckozo cunmesa A.B. Tonuuesa
2. Mockea
m.guseva@ips.ac.ru

[lonuHOpOOpHEHBI  SBISAIOTCS ~ TMEPCIEKTUBHBIM ~ KJIACCOM  IOJIUMEPOB IS
MaKpOMOJICKYJISIPHOTO ~ JW3aifHa, TOCKOJBKY HOPOOPHEHBI 00Jaal0T MIHPOKUMH
CHHTETUYECKHMMH BO3MOKHOCTSMH M BBICOKOM JBMKYIIEH CHJION TTOJMMEpHU3alum?,
Panee ObUTO MTOKa3aHO, YTO CBOMCTBA KPEMHUI3aMEIIIEHHBIX MTOJTMHOPOOPHEHOB 3aBUCAT
OT OpPHMEHTALMU M IPHPOJBI OOKOBOTO 3aMECTUTEIIsi HOPOOPHEHOBOTo 3BeHa’. [losTomMy
aKTyaJIbHOM 3aJadyel cTaja TIOWUCK TMPOCTHIX M A(PQPEKTUBHBIX METOJOB CHHTE3a
HOpPOOPHEHOB C 3aJlaHHOM opueHTarued 3amectutens. CynecTByeT HECKOIBKO
TPAAUIIMOHHBIX CIIOCOOOB MOJMYYEeHHsS TaKuX MOHOMepoB. Hampumep, peakius dunbca-
Anpnepa, [2+2+2]-mukmonpucoenuHenre. OmHakKo, OHU  O0JagalOT  TaKUMH
HEJOCTaTKaMH, Kak oOpa3oBaHUE 3HOO-U30MEPOB WM MHOTOCTYNCHYATHIA CHHTE3,
KOTOPBIA BKJIIOYaeT B ce0s CHUHTE3 KBaJpHUIMKIAHA M HCIOJIH30BaHUE PEAKTHUBOB
['punbspa.

B mHacrosmielt paGoTe MBI TPEIJIOKHIM OJHOCTAIWWHBIA CEICKTUBHBIA METOJ
MOJIYYEHUSI 9K30-KPEeMHUN3aMEIICHHBIX HOPOOPHEHOB, OCHOBAHHBIM Ha peakluH
TUAPOCUIMINPOBAaHUS HOpOopHaaueHa-2,5. CHHTE3UPOBAHHbIE MOHOMEPHI TMPOSIBUIH
BBICOKYIO aKTUBHOCTb B METATE€3UCHOI U aJUIMTUBHON nmonuMepusanusax® (puc. 1).

n
. Ru]
Kb HSIR, b 7 SiR,
S T e
R = Alk, Ar, OSiMe;
SR,

Puc. 1 — CunTe3 1 nonuMepu3anus KpeMHUH3aMelleHHbIX HOPOOPHEHOB.
Cnncok JIMTepaTypshl:
[1] Finkelshtein E, Gringolts M, Bermeshev M, Chapala P. Polynorbornenes. In:
Yampolskii Y, Finkelshtein E, eds. Membrane Materials for Gas and Vapor Separation.
Wiley 143-221 (2017).
[2] Alentiev D., Bermeshev M., Starannikova L., et al. J Polym Sci Part A Polym Chem.
56(12), 1234-1248 (2018).
[3] Guseva M., Alentiev D., Bakhtin D., et al. J. Memb. Sci. 638 (2021).
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IHOJIMMEPU3ALIUA D,L-TAKTHIA B IIPUCYTCTBUUN
B-AMKETOHATHBIX KOMIIJIEKCOB HUHKA(I1)

Huxudopos A.A.L, Marsuenko B.J1.2, Kopxxukosa-Bnax E.I'.13, Ctrenanosa M.A.!

Ynemumym svicoxomonexynapuvix coeounenuti PAH, Canxm-Ilemep6ype, Poccus
2Canxm-ITemepbypackuii 20CyOapCcmeentblii MexHOI02UYeCKULl UHCIUTIYM
(mexnuuecxuii ynueepcumem), Canxkm-Ilemep6ype, Poccus
3Canxm-Ilemepbypeckuii 2ocyoapcmeennviii ynusepcumem, Canxm-Ilemep6bype, Poccus
anikiforov71@gmail.com

B  nHactodmee BpemMs Haumbojee IIMPOKO  HCIOIB3YEMBIM  IPOMBIIIJIEHHBIM
Karajgu3zaTopoM nonuMepusauuu jgaktuaa (JIA) sBasercs okroat omosa(ll), uto
00yCJIOBJICHO NEUIEBU3HOM, MPOCTOTOW B MPUMEHEHUH U BBICOKOW 3(P(EKTHUBHOCTHIO.
OpnHako, ero He1oCTaTKaMU SIBJSIFOTCSL BBICOKAsi TOKCUYHOCTD, 3aTPYIHEHHBIA KOHTPOIb
HaJl MOJIEKYJISIPHO-MAaCCOBBIMH XapaKTEpUCTUKaMU Moiydaemoro nosmminaktuaa (I1JIA),
a TAK)K€ CJIIOKHOCTh YAAJICHUS U3 MACChl ITOJIMMEPA, YTO OFPAHMYMUBAET €r0 IPUMEHEHNE
npu nonyueHuu [1IJIA a5 OMoMeTUIIMHCKUX TISJIEH.

B nanHoii paboTe uccienoBaHa KaTalIUTHYECKasi aKTUBHOCTb B PEAKIIMH MMOJTUMEPU3ALINU
¢ packpeiTueM I1ukiaa D,L-maktuma psiga «4UCTBIX» M CMEIIAHHOJUTAHAHBIX  [-
TUKEeTOHATHBIX  KoMmiiekcoB  nuHKa(ll), comepxkamux  N-TOHOpHBIE — JIUTAHJIBI
NUPHUIMHOBOTO M NHUPA30JIbHOTO psfga. [lnsg mnpoBeneHus uccieloBaHUS ObUIH
UCIIOJIb30BAHbl YK€ H3BECTHbIC, HO HE H3y4YEHHbIE B JIaHHOM KIIO4€, U HOBbIE [-
JTUKETOHATHBIE  KOMIUIEKCHl  IMHKA. CTPYKTypbl HOBBIX  KOMIUIEKCOB  OBLIH
TOATBEPXKIECHEl METONAMH  PEHTIEHOCTPYKTypHOro amammsa, MK- u H SIMP-
criekTpockonuu. Peaknmst nmonumepusanuu JIA mpoBoawiiack B pacilaBeé MOHOMEpPA H
atMocepe Ar ¢ pasIUYHBIMH COOTHOIICHUSMH MoOHoMep/karanuzarop ([JIA]/[Zn)),
c/6e3 BBeleHUEM WHHIMATOpa - OeH3mioBoro crmpta (BnOH). MonekyssipHbie Macchl
IIJTA ¥ KOHBEpPCHHM MOHOMEpa ompeaensuuch merogamu ‘H SIMP-cnexTpockonuu u
reJib-IPOHUKAroIIeH xpomaTorpadumu. Bcee UCCIIEIOBaHHbIE COETMHEHUS
MIPOJIEMOHCTPUPOBAIH BBICOKYIO KATATUTUYECKYIO aKTUBHOCTh HE3aBUCUMO OT HAJIUYHUSA
B peakiuonHoit cucteme BNOH. Tlpu cootnomenuu [JIA]/[Zn] = 250 B Teuenue 24 4
JIOCTUTANIACh MPAKTUYECKU MosHas koHBepcus JIA. Haubomabiyto akTHBHOCTD MPOSIBUIIH
«UUCTBIE» B-IMKETOHATHBIE KOMIUIEKCHI, OJTHAKO BO BCEX CIydasx MOJIydaeMble 00pa3Ilbl
[IJTA xapakTepu3oBaJINCh 3HAUYEHHSIMU JucnepcHoctd (P) B mpepenax 1.6+1.8. B
clly4yae IPUMEHEHHS B KaueCTBE KaTalu3aTopa MUpa3oJicoAepKallero KoMIuiekca uHKa
ObUIO YCTAHOBJIEHO, YTO TMpU MPOBEACHUU MOJIUMEPU3AIMH C COOTHOIICHUEM
[JIA])/[Zn]/[BNOH] = 250/1/1 mpoucXOauT CHIKEHHE AUCTIEPCHOCTH oirygaemoro TTJIA
IpU COXPAHEHUM 3HAYEHUI MOJIEKYJISPHBIX Macc, MPHUOIMKEHHBIX K TEOPETHUECKHM.
Mertoaamu H SIMP-CrIeKTpOCKONMH U MacC-CIIEKTPOMETPUH TIPOBEAEHO MCCIEI0BAHNE
koH1eBbIX rpymi [IJIA, nomydenHoro 6e3 u ¢ 106aBlieHHEeM WHULIUATOPA, HA OCHOBAHHUH
4ero MpeUIOKEHBI TMYTH PEaKIUU MOJIMMEPU3AINH NI 000UX CIIyd4aeB B MPUCYTCTBUU
B-nmukeToHaTHBIX KoMIutekcoB nuHKa(ll).

baarogapHocTu

Peumeenocmpyxkmypuwiti ananuz nposeoen ¢ PI] P/IMU CIIoI'Y 6 pamkax npoexma
Munucmepcmea oopazosanus u Hayku Ne 075-15-2021-637.
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MOJUPUITUPOBAHUE INOIMBUHWITPUMETUJICUJIAHA B
HU3KOTEMIIEPATYPHOMU IIVIABME: XUMHNYECKASA CTPYKTYPA 1
TOJIIMNHA OBPABOTAHHOI'O CJ10A

3unosbeB A.B.!, ITuckapes M.C.%, T'mneman A.B.%, Kysnenos A AL, Ckpsuiena E.A 2,
Cenarymun B.P.2, Tatun A K.3, Cripniosa JI.A.4, Temskos B.B.#

YUnemumym cunmemuueckux nonumepnvix mamepuanos um.H.C. Enuxononosa
Poccutickoui akademuu nayx, 2. Mocksa

2Hayuonanwvuwlii ucciedosamenvcekutl mexuono2uyeckuti yuusepcumem MHUCuC,

2. Mockea
SDedepanvuuiii uccredosamenvexuti yenmp xumuueckoti puzuxu um. H.H. Cemenoea
Poccuiickou akademuu nayx, e. Mocksa
*Uncmumym negpmexumuueckozo cunmesa um. A.B. Tonuuesa
Poccuiickou akademuu nayx, e. Mocksa
zinovyev@ispm.ru

Hamu Obuto moka3aHo, YTO MPH BO3JCWCTBUM HA TUICHKY MOJMBUHWITPUMETHIICUIAHA
(ITIBTMC) pa3psiia NOCTOSHHOTO TOKa MOHUKEHHOTO AaBJIeHUs (pabouunii raz — BO3AyX)
HaOIIOJaeTCs CYIIECTBEHHOE YBeNIMUYeHHE Kod(dQuIMeHTa razopasielieHus Mo Tmape
02/N2 ot 0=3.8 mo 0=10.0 [1]. Takume pe3ynbTaThl CBS3aHBI, IO-BHIUMOMY, C
U3MEHECHUSMH XHMHUYECKOH CTPYKTYphl M MOP(}OJIOTHM TMOBEPXHOCTH MOJIUMEpA.
[IpoBeneHHbIE  METOAOM  PEHTreHO(OTO3NEKTPOHHON  crnekTpockonuu  (POIC)
UCCJIEIOBAHUSI XMMHYECKOTO COCTaBa MOJIU(MUIMPOBAHHBIX IUICHOK IOKa3aJd
CYIIIECTBEHHOE YBEJIMYCHHE KOJIMYECTBA KUCIOPOACOIACPKAIINX TPy Ha TOBEPXHOCTH
U TpeBpalieHrue OOJbIIeH YacTH KPEMHHS B 4YaCTHYHO OKHCIIEeHHOe cocTosHue SiOx.
Mertonom nocnoitHoro tpaieHus mieHok [IBTMC knacrepnoin mymkoir Ar+2500 c
napajuielIbHbIM CHsiTUEM criekTpoB PDDC cTpaBnmBaeMbIX CIIOEB OblIa OMpe/esieHa
TOJIIIMHA MOJU(DHUITMPOBAHHOTO CJIOS MoJiuMepa, cocTaBistomas 40-50 HM U mokasaHo,
YTO TIPUIMOBEPXHOCTHBIA CIOM WMEeT TPaAUCHTHYIO CTPYKTYpPY MO XHUMHYECKOMY
cTpocHHI0O M coctaBy [2]. M3yuenue mMop¢oJIOTHU TMOBEPXHOCTH IUICHOK METOJaMH
aTOMHO-CUJIOBOM Mukpockonuu (ACM) U ckaHMpYIOWIEH 3JIEKTPOHHOW MHKPOCKOIUU
MOKAa3aJ0 3HAYUTENIbHOE YBEJIMYEHUE IIEPOXOBATOCTH M U3MEHEHMs TJI00YJISApHOM
CTPYKTYPHI B pe3yibTaTe MOAUPUIIUPOBAHUS.

Cnmcok JiuTepaTypsl:

[1] Zinoviev A.V., Piskarev M.S., Skryleva E.A., Senatulin B.R., Gatin A.K., Gilman A.B.,
Syrtsova D.A., Teplyakov V.V., Kuznetsov A.A. High Energy Chemistry 55, 407-413
(2021).

[2] Piskarev M., Skryleva E., Gilman A., Senatulin B., Zinovev A., Syrtsova D.,
Teplyakov V., Kuznetsov A. Coatings 11, 1317 (2021).

baarogapHocTu

Paboma evinoanena npu noodepacke Munucmepcmea nayku u oopazosanus P® nomep
memovt FFSM-2021-0006 (moouguyuposanue 6 niazme) u epanma. PODOU (Ne20-08-
00655). Hccreoosanus memooom PDIC nposedenvl na o0bopydosanuu yeumpa
KOMIEeKMUH020 noav3osanus « Mamepuanoseoenue u memannypeusy HUTY MUCuC.
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MOJIUDPUKALINS
AJUITMTUBHOTO MOJIN(5-BUHWI-2-HOPEOPHEHA)

Boznsik A.U., bepmemiesa E.B., Pxesckuit C.A., Acauenko A.®D., bepmemies M.B.

Hncmumym negpmexumuueckozo cunmesa um. A.B. Tonuuesa PAH,
2. Mockea
wozhiak@ips.ac.ru

5-Bunun-2-nopoopuern  (VNB)  sBisercs  Jerko  JOCTYNHBIM — HPOJYKTOM
He(TexuMuueckoro cunuresa. Jlo HelaBHETO BPEMEHH €ro aJIMTUBHAS MOJMMEPHU3aALIUs
IpelcTaBisia coO0M CIOXKHYIO 3ajavy, TaK KaK HaJW4Yhe 3K30IMKINYEeCKONW TBOMHON
CBSI3U NIPUBOJNIIO K KOHKYPHUPYIOIIEH KOOPAUHALIUY C KaTaJUTUYECKUM LHEeHTpoM. PaHee
HaMH OBLIO TIOKa3aHo [1], 9TO KaTaJIWTHYECKHE CHCTEMBI Ha OCHOBE ITAJJIaIMEBBIX
komIuiekcoB ¢ N-rereponmkmmyeckumu kapOoeHoBbiMu JurangamMu (NHC) crocoOHBI
nonuMepu3oBath VNB 1o agauTtuBHON cXeMe CENeKTHBHO M0 JHAOIUKINYECKOU
JBOMHOM CBSI3W, NMPUBOASA K BBICOKOMOJIEKYJIIPHBIM IPOAYKTaM. JTO OTKPBLUIO OKHO
BO3MOXKHOCTEH [JIsl TIOJYYEHUS AaJJUTHUBHBIX TMOJMHOPOOPHEHOB C Pa3IUYHBIMU
(GYHKIITMOHAIBHBIMH 3aMecTuTe MU myTeM Moaudukanuun PVNB (Puc. 1) [2].

H- PVNBi Cp- PVNBi
S-PVNB O-PVNB
h
N-PVNB q
~N
PVNB/

SiR,

SiR,=SiEt, Et,SiH-PVNB
(NHC)Pd(cinn)ClI

NaBARF
ﬁb“

PCy,
VNB

Si(CH,),0Si(CH,), PMDS-PVNB

Si(CH,)(0Si(CH,),), HMTS-PVNB

Puc. 1 — Ilonyuenne u monudukamus PVNB.
B Hacrosimedt pabore HaljieHbl ONTUMAJbHBIC YCIOBUS JUIsl MPOBEICHUS Pa3IAYHBIX
monudukamuit PVNB ¢ menbio BBeneHUs (QYHKIIMOHAIBHBIX TPYIII: THUAPUPOBAHUE,
LUKJIONPONIaHUPOBAHUE, SKOKCUIUPOBAHUE, THOALETUIIMPOBAHUE,
TUJPOCUININPOBAHHUE, 1,3-nunomnsipHoe HUKJIOTPUCOETUHEHUE N-okcumos
oeHzonuTpmwia. Jlis CHHTE3MPOBAHHBIX TMOJUMEPOB HM3YYEHBI Ta30TPAHCIIOPTHBIC U
JUAJIEKTPUYECKUE CBOICTBA. Y CTAHOBJIICHBI LIEHHBIE B3aMMOCBSI3U MEX]Yy CTPOCHHEM
IIOJIMMEpa U €ro CBOWCTBAMM.
Cnucox 1ureparyphbli:
[1] Bermesheva E.V., Wozniak A.l., Andreyanov F.A. et al. ACS catalysis. 10 (3), 1663
(2020).
[2] Wozniak A.l., Bermesheva E.V., Andreyanov FA. et al. Reactive and Functional
Polymers. 149, 104513 (2020).
baaronapuocru
Paboma evinonnena npu noooepocke epanma PHD Ne21-13-20246.
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TUAPOPUIBHBINA Y3KOJIUCHEPCHBIN MMOJIU-1-BUHWJI-1,2 4-
TPUA30JI KAK OCHOBA ®YHKIIMOHAJIBHBIX
KOBAJIBTOCOIEPKXAININX HAHOKOMIIO3UTOB

Cemecnona T.A., EmMenssnoB A.1., ITo3gusxos A.C.

@I'FYH Hpkymckuii uncmumym xumuu um. A.E. @asopckoco CO PAH, 2. Upkymck
semjenova@irioch.irk.ru

QOYHKIMOHAIBHBIE METAJUIONOIUMEPHBIE HAHOKOMIIOZHUTHI SIBJISIOTCSI OCHOBOM MHOTHX
MEINKO-OMOJIOTHYECKUX  TpermapaToB €  aHTUMHUKPOOHOW,  MPOTHBOBUPYCHOM,
IIPOTUBOOITYXOJIEBOH, MIPOTUBOIPUOKOBOM AKTUBHOCTBIO, o0naiarmux
UMMYHOMOAYJIMPYIOIIUM, pagUO3alIUTHBIM JedcTBueM H  T.a4. CBOHCTBAa TakKuX
MaTEpUaIOB  OMPENENSIOTCS  MOJIGKYJISpHOW Maccod ¥ (PyHKIIMOHATBHOCTBHIO
CTAOMITM3HUPYIOIIEH MAaTPUIBL, @ TAKXKE IMapaMeTpaMH HaHOPA3MEPHBIX T€TEPOCTPYKTYP,
YTO OIpeAeNseT BO3pacTalOlIMii HHTEpeC K HalpaBICHHOMY CHHTE3y MOJ00HBIX
rHOPUIHBIX MaTepUaioB. BHICOKMIT Hay4dHBI WHTEpPEC B KaueCTBE CTAOMIM3HPYIOIINX
MOJIMMEPHBIX MATpPUIl TMPEACTABISIOT ToJMU-N-BUHUIA30IbI, HMEIOIINE B COCTaBe
FeTEPOIMKIOB aTOMBI a30Ta CHOCOOHBIE K Pa3IMYHOrO poja B3aUMOJEHUCTBUSAM, B TOM
ymciie 3p(HEKTUBHOMY B3aUMOJICHCTBUIO C MOBEPXHOCTHIO METAUNINYECKUX HAHOYACTHII.
C ucronb30BaHUEM METOJIOB PAAMKAIBHOU MOJIMMEpPU3AIU ¢ o0paTUMOM mepenadei
LEeNu M0 MEeXaHU3My MNPUCOEIUHEHUSI—(parMeHTalli CUHTE3UPOBAHBI TOMOIIOJIUMEPHI
1-Bunnn-1,2,4-Tpuazona ¢ MOJEKyJISIpHON Maccoil B muamnasone oT 11 go 83 k/la u
noJuaucnepcHocTeio 10 1.16. B kadecTBe areHTOB mepenayd LIENH HCCIEAOBaHBI
TUTHOKapOaMaThl, JTUTHOKApOOHATHl W TpUTHOKapOoHathl. JluTHokapbamatrbl —
[IMaHOMEeTUIMETUI((heHIIT) TuTHOKapOamaT 151 [IHaHOMETHIIME THII(TUPU U H-4-
wiI)auTHokapOaMaT oka3aiuch HauOosiee 3(PPEKTUBHBIMU areHTamMu Meperayd Lenu.
N3yuenue OIIll-nonuMepusanuu npu pa3iIuyHbIX COOTHOUIEHUSAX MOHOMEpPA U areHTa
nepeayy Uenu CBUAETEIbCTBYET O JIMHEHHON 3aBUCHMOCTH MOJIEKYJISIPHOW Macchl, YTO
MOJITBEPKIAE€T KOHTPOJIMPYEMBIN XapakTep noiaumepusanuu 1-sunmi-1,2,4-rpuazona. C
UCTOJb30BAHUEM DPA3JIMYHBIX METOM0B (U3UKO-XMMUYECKOIO aHalu3a H3Yy4YeHbI
CTPYKTypa, CcOCTaB ¥  (U3MKO-XMMHMYECKHE  CBOWCTBA  CHHTE3MPOBAHHBIX
TOMOIIOJIIMEPOB.

CuHHTEe3UpOBaHbl METAIIIOCOACPKAIINE MOTUMEPHbIE HAHOKOMIIO3UTHI ¢ HAHOYACTULIAMU
KoOajbTa Ha OCHOBE MoiH-1-BuHWI-1,2,4-TpHa3ona ¢ coaepxanueMm metamia ot 2.0 1o
12.3%. Ilo [aHHBIM TPOCBEYMBAIOLIEH JJIEKTPOHHOM MHUKPOCKOIIMHM  Pa3MeEphl
HAHOYACTHUI[ COCTABISIIOT OT 1 10 18 HM MW 3aBUCAT OT MCXOOHOI'O COOTHOIIEHUS
CTaOMIM3MpyIOIIero mHojuMepa M HOHHOM  ¢opmbl  Mertamna. [IpoBeneHHble
UCCIIEZIOBaHUSI CTA0OMIBHOCTH HAHOKOMIIO3UTOB B BOJIHOW Cpelie CBHJAETEIBCTBYIOT 00
s pexTUBHON cTaOUIM3aIIMK HAHOYACTHI] KOOaIbTa.

baarogapHocTu

Paboma evinonnena npu ¢hunancosoti noooepoicke Poccuiickoco mayunoeo ¢honoa
(npoexm Ne 21-73-00259).
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CHUHTE3 ITPUBUTBHIX COITOJIMMEPOB INOJIMINUKJIOOKTEHA "
INOJIMITUJIEHITIMKOJIA

Amxuena O.A.L, Jlenncoa 10.1.}, ®unpko A.B.22, Kynpssues 51.B.1

YUuemumym negpmexumuuecrkozo cunmesa um. A.B. Tonuuesa PAH, 2. Mockesa
2Mockosckuii 2ocyoapcmeennniii yuueepcumem um. M.B. Jlomonocosa, 2. Mockea
adzhieva@ips.ac.ru

BaxHoil 3aaueil moJTuMEpHON XUMUU MOCIIETHErO IECATUIETHS SBIISETCS MOUCK HOBBIX
METOJIOB  MOCTIOJIMMEPU3ALMOHHON  MOJM(PHUKAIUU  TOJUMEPOB,  IO3BOJISIOIINX
yIy4dlIaTh NOTPEOUTENbCKHE CBOMCTBA MOJMMEPOB U MaTepUAIOB Ha MX OCHOBE, TaKue
Kak aare3us, yAapHasl BSI3KOCTb, COBMECTUMOCTb, CIIOCOOHOCTh K CaMOOpPraHU3allu U
T.4. [Tomumeps! knacca nonudtuiaeHraukons (I191) moryr obmnagate ruapodUIbHBIMU
Wi aMQUPUIBHBIMA CBOMCTBAMH, YTO SIBISIETCS HEOOXOIMMBIM JJI1 MHOTHX oOJacTei
npuMeHeHus. Takol 3aMecTUTeNb MOXET YJIy4IIUTh CMadyMBaeMOCTh MOJUMEPOB, UX
OKpAIllMBAEMOCTh, aAre3uI0 M mepepadaTbiBaeMocTb. B TO ke Bpemsi MeTaTe3UCHBIH
nonuokteHamep (IILIO) mnpencraBiaser cobolt  ruapooOHBIH  HEHACHIIIEHHbIN
IPOMBIIUIEHHBIN MOJIUMEpP, KOTOPBIH MOXKHO IOJIBEPraTh PazINYHbIM MOJIU(PUKALUAM.
Tem He meHee, BBeneHue oObeMHbIX 3amectutenei B I1L[O um ero mMoHOMEp CHIIBHO
3atpynHeno [1, 2]. Takum oOpazoMm, pynxnuonanuzamus [MIO sBusercs akTyanbHOM
3a/1a4€i COBPEMEHHOW XUMHUH ITOJIUMEPOB.

B nHacrosimelt pabore ObUIM CHHTE3MPOBAHBI HOBBIE MOHOMEPBI CO CIOXKHOI(UPHBIMU
rpynnamMy, a Ha MX OCHOBE MOJy4yeHbl npuBuThie cononumepsl 11O u II/IIDT ¢
pa3HbIM cTpoeHueM 1enu. Conoaumepsl ObLIIM 0XapaKTEPU30BaHbl, UX MOBEPXHOCTHBIE
CBOMCTBa M3y4YeHBI METOIOM cujasuedl kamau. [loMrMo 3TOro HauyaThl HCCIIEIOBaHMS
CaMOOpPTaHM3alMH ITOJIUMEPOB B PaCTBOpax.

R—P[R : /k\/\ji/\/r
1]
S
O R
R=/H\/‘Y MU |-éa
0

R, = Ac, CH,

Cnncok JIMTepaTypshl:

[1] Denisova Y.l., Roenko A.V., Adzhieva O.A., Gringolts M.L., Shandryuk G.A.,
Peregudov A.S., Finkelshtein E.S., Kudryavtsev Y.V. Polym. Chem. 11, 7063 (2020).

[2] Gringolts M.L., Denisova Y.l., Finkelshtein E.Sh., Kudryavtsev Y.V. Beilsht. J. Org.
Chem. 15, 218 (2019).

baaroxapaocrTu

Paboma evinonnena npu punarncosoit noodepacrke PHD (npoexm No 22-23-00640).
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CHUHTE3 N-(1,2-IUKAPBOKCHUITUJI)XUTO3AHA

BeperennnkoBa E.A., IlectoB A.B.

Hnemumym opeanuueckozo cunmesa ¥YpO PAH,
2. Examepunbype
lizaveret@yandex.ru

buononumep xuto3aH 007a7aeT HECENEKTUBHBIMHU aJCOPOIMOHHBIMU CBOWCTBAMH I1O
OTHOIIEHHIO KO MHOTMM MeETajlJIaM 32 UCKJIIOYEHUEM ILIEIOYHBIX U LIEIOYHO3EMENbHBIX
metaiuioB [1]. Tlpu BBeneHHMM KapOOKCHIIBHBIX TPYII HOBBIMIACTCS THIPO(PUIBHOCTH
HOJMMepa M YIy4dlIaeTcsl KOMIUIEKCOOOpa3yrolas CIOCOOHOCTh 3a CUeT 0Opa30oBaHMS
XeJaTHBIX KOMIUIEKCOB C HOHAaMU TEPEeXOAHBIX MeTajuioB. B nmaHHOW pabote
OpeaNpuHATa TMONBITKA MOAU(PUKALMM XHUTO3aHA 2-OpOMSHTapHOM KHUCIOTOM U ee

COJIsSIMHN H_[eJ_IOLIH])IX MECTAJIJIOB.
J/F&/

COOH COOEt
COOH COOEt

Cunte3  N-(1,2-1MkapOOKCHATHII)XHTO3aHA  OCYIIECTBISUIA 1O  pEaKkIuu  HYK-
neounbHOTO 3amerieHus Opoma B 2-OpOMSHTapHON KHUCIIOTE M €€ JUHATPUEBOH,
JIMKAJIMEBOM, NWJIMTUEBOM, AUIE3UEBOM coyiel  xuTo3aHoM npu 70°C B ycCIIOBHSX
NOJIMMEPAHAIOTMYHBIX TMPEBPAICHU «CHHTE3 B Trelie». YCTaHOBJIEHO, 4YTO C 2-
OpOMSIHTApHON KHCIOTOW (PYHKIMOHATU3AIMUS XHUTO3aHA HE mpoucxoauT. OgHaKo C
JUHATPUEBOM  COJbI0  2-OpOMSIHTApPHOM  KUCIOTHI  CTENEHb  (YHKUMOHAIU3ALMU
Bo3pactaet ¢ 0% 1o 35%. Crenenp QyHKIIMOHANIM3AUUA TPAKTUYECKH HE 3aBUCHUT OT
MOJILHOTO COOTHOIICHHS XWTO3aHa W JWHATPUEBOH coiu 2-OpOMSHTApHOW KHCIIOTHI,
TaK)K€ MPAKTUYECKH HE 3aBUCUT OT KOHIEHTpalMM XuTo3aHa. Ho B mpucyrcTBUH
OCHOBaHHUS TMAPOKCUIA HATPUS CTENEHb G YKHIMOHAIMU3ALMHN MOXKHO MOBBICUTD 110 47%.
C L[ETIBIO XapaKTEPUCTUKHU XENaTUPYIOIIEH CrocoOHOCTH N-(1,2-
JTUKApOOKCUATIII)XUTO3aHA HU3YYWIM COPOIMOHHBIE CBOMCTBA JAHHOIO MOJUMEPA,
CIIUTOTO AMUXJIOPTUIPUHOM, CO CTeNeHbIO Moaudukanuu 35 u 47% Mo OTHOIICHHUIO K
nonam Co?*, Ni%*, Cu?*, Zn?*. YcraHOBIEHO, 4TO JaHHBIE CIIUTHIE OJTUMEPHI 001aat0T
BBICOKOW CcOpOLMOHHONW crocoOHOCTRI0. OOmmas cratudeckass 0OMEHHas eMKOCTh TPH
pH 6.5 B ammuauHo-aneraTHOM Oy(depHOM pacTBOpe cocTaBisgeT 2 MMOIB/T. [Ipu aToM ¢
YBEJIMUEHUEM CTENEeHU MOJU(UKAIIMN XUTO3aHA €MKOCTh MPAKTHUECKH HE W3MEHSeTCs,
HO yBennuuBaercs cenekTuBHOCTH copormu Cu(Il) u Ni(II).

Cnmcok JiuTepaTypsl:
[1] Guibal E. Separation and Purification Technology. 38, 43-47 (2004).

COOX

XOOC
HOH,C HOH,C
X = H,Na, K, Li, Cs
2. HCI

3. EtOH
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KOHTPOJIMPYEMAS PAIUKAJIBHASA IIOJIMMEPU3ALIUA
KAPBA3OJICOAEP KAIIMX MOHOMEPOB CTHPOJIBHOI'O THUITA

Benoycos I'.K.}2, Baiirycénok A.A.1?, Kocriok C.B.1?

Xumuueckui Gaxynemem, benopycckuii cocyoapcmeernnuiii ynusepcumem, MuHck,
benapyco
2Hayuno-uccnedoeamensckutl uHcmumym ¢usuxo-xumudeckux npobnem Benopycckozo
2ocyoapcmeenno2o yHusepcumema, Munck, berapyce
george.vusau@gmail.com

Ha ceroansimnuii qeHs kap0Oa3oscoepkaiine oJuMepsl 6aroapsi KOMILUIEKCY CBOUX
(GU3UKO-XMMUYECKUX CBOMCTB HAXOJAT IIUPOKOE TMPUMEHEHHE B  Pa3IMYHbIX
HAIMpaBJICHUAX HAYKU U TEXHUKH, TJIABHBIM W3 KOTOPBIX SIBIISETCS CBETOAHOJIHAS
OPOMBIIIEHHOCTD [1].  OaHako KOMMEpPYEeCKH JOCTYIHBbIE KapOa30JIcoiepiKalue
MOJIMMEPhl HE JIMIIEHbl HEKOTOPBIX HEIOCTAaTKOB, CPEOu KOTOPBIX CKJIOHHOCTh K
00pa30BaHUIO SKCUMEPOB U HETOCTATOYHO BBICOKOE 3HAUEHHE SHEPTUU BBICIICH 3aHATOM
MOJIEKYJISIDHOH OpOMTalld, YTO CHUJIBHO MOHMXAaeT 3(P(EKTUBHOCTh OPraHUYECKUX
CBETOJIMO/IOB, CO3/]JaBAEMbIX HA UX OCHOBE.

B xone pnanHOM paboOThl CHUHTE3UpPOBaH psi KapOa3zoyicoAep KaluX MOHOMEPOB
ctuposbHoro tuma (M1-M3), a taxxe mnpemioxeHa 3((PeKTUBHAS HWHUIIMHPYIOIIAS
cucrteMa s ux KoHtponupyemon RAFT-nmomumepusanuu B nukiorekcanone (L[I'H)
npu 70 °C, cocrosimas u3 2-(JOAECHUITHOKAPOOHATUOMITHO)-2-METHINPOITHOHOBOM
kucaotsl (JAMII) u 2,2'-a300uc-(u3o0ytuponutpuna) (AUBH).

v Ml o hvd
z 4l 82/ 4
_______________________________ 1o oms .
JIMIT/AUBH | Cbz: - o
wrw, 70 °C : M1 - p-kap6a3011-9-1n R K
’ ' M2 - p-3,6-aumetokcuKapbason-9-un + F o9

Cbz Cbz | M3 - m-3,6-1umMeToKcHKap6a3051-9-1n ! - ST - ©
N e e e e e e e e e e e e e e e ’ o4 q( o O~ O- -

0 B (gl 24

Jns  kaxmoro MoHOMepa Oblla HW3yueHa KHUHETHUKA TMOJUMEPHU3alNH, a TakxKe
3aBUCUMOCTh Mn — KOHBEpCHsi MOHOMEpa MpH pa3indHbix cooTHomeHusx [M]o/[1]o = 40,
100 u 500. B pe3ynbrare ObUTH MOJIYYEHBI TOJUMEPHI B AUAMA30HE MOJEKYIISIPHBIX Macc
ot 3000 mo 36 000 r/mMONb M yMEpPEHHBIM MOJEKYJISIPHO-MACCOBBIM paclpeeICHHEM
(Mw/Mn<2,0). Ha ocHOBe TMOJYYEHHBIX IOJUMEPOB Oblla M3TOTOBICHA CEPHS
OpPraHWYeCKHX CBETOJMOJIOB, HEKOTOPbIE W3 KOTOPBIX IIOKa3aau Oosiee BBICOKUE
dorodpusnueckne xapakrepuctuku (EQE =10,6 %) no cpaBHeHuio ¢ ycTpoicTBamu,
W3TOTOBIICHHBIMU Ha OCHOBE KOMMEPUYECKUX aHAJIOTOB.

Cnucok JIuTepaTyphbl:

[1] Grazulevicius J.V., Strohrieglb P., Pielichowskic J., Pielichowskic K. Prog. Polym.
Sci. 28 (9), 1297-1353 (2003).

baarogapHocTu

Asemopul 6nazooapsm I'KHT Benapycu (npoexm I'KHT Benapycwv-Kopes, ko0 npoekma
X21KOPI™-004) 3a ¢punancosyio noooepicky.
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OOPMHUPOBAHUE BBICOKOMOJIEKVJIAPHBIX AIKOKCUAMMWHOB
B IPUCYTCTBUU JUHUTPOHOB INIMOKCAJIEBOI'O PAIA HA
OCHOBE PA3JIMYHBIX THULIUUPYIOLINUX CUCTEM

[lounora @.X., AnsieBa A.b., Konsakuna E.B., ['pummn J[.O.

Hayuonanvnwiii uccnedosamenvckutl Husicecopoockuii 2ocyoapcmeennwiii yHugepcumem
um. HU. Jlobauesckoeo, xumuueckuii gpaxynivmem,
2. Huorcnuii Hos2opoo
fatimahs@mail.ru

Pa3Butue AOCTYIIHBIX MCTOOOB q)YHKHI/IOHaJ'II/IZ’;aLII/II/I MOJIMMCPHBIX MATCpHAJIOB IIYTEM
HUCITIOJIB30BaHUA KOHTpOHpreMOﬁ paHHKaHBHOﬁ IMoJIMmMepu3annumn u
IMOJIUMCpPAaHAJIOTHIHBIX HpeBpameHHﬁ — AKTyaJIbHOC HaIIpaBJICHUC COBpeMeHHOfI
CUHTETHYECKOW XMMHMH MonuMepoB. Hamu pa3zpaboTaHbl JBE METOIUKH MOJYUYECHHUS
BBICOKOMOJICKYJSIPHBIX alTKOKCHaMHUHOB (BAA) ¢ ydacTmeM akmenTopoB CBOOOIHBIX
paduKalIoOB — COIPAKCHHBIX ITWHHUTPOHOB, IIPCACTABJIICHHBIX Ha CXCMC 1. Cunres
MOJIUMEPOB TMPOBOAUIN OJHOCTAAMMNHO B PEKHUME 06paTI/IMOFO I/IHFI/IGI/IpOBaHI/ISI
(Nitroxide Mediated Radical Polymerization — NMP) [1] u B aBe craguu myTem
peaKuHﬁ COUYCTaHUA 6p0MI/Ip0BaHHI>IX MAaKpOMOJICKYJI B IIPHUCYTCTBHHU CIIMHOBBIX
nopymiek (Radical Trap-Assisted Atom Transfer Radical Coupling — RTA-ATRC) [2].

Cxema 1
o H
o H HiC
ol o=
v \ CHs HC—c \ __ /" CH,
HsC / 7\ C=—N
C=N HiC' CHy / AN
/X H )
H o
N,N — nnmernnranokcansauauTpos (M/1H) N,N — nu-mpem-0yTUATINOKCAIbINHUTPOH
(B/IH)
o
./

N,N — nudennnrimoxcansauuutpon (OIH)

YcraHoBIeHO, 4TO JAByxcTamuiiHas TexHosorus ex-Situ  (RTA-ATRC) OGosnee
IIPEANOYTUTEIbHA B IUIAHE NOJYYEHUSI CHMMETPUYHBIX BAA ¢ 3a1aHHON MOJEKYISPHOMN
Maccol W HH3KMMHU 3HadyeHusMu nonuaucrnepcHoctn (1.20-1.70) B cpaBHEHUU C
omHocTaauiHbIM  moaxomoM In situ (NMP). Ha npumepax moct- u  OJIOK-
COMOJMMEpU3ali  TMOKa3aHa  BO3MOXKHOCTh  JajbHeiled  (yHKIUMOHATU3ALUU
MOJIUCTUPOJIA, COJEPKAILETO B CEPeIMHE 1eNH aTKOKCUAMUHOBYIO IpyINy C J1aOUIbHOM
cBa3pl0 >C—-ONK<.

Cnmcok JiuTeparTypsl:

[1] Gigmes D. UK, The Royal Society of Chemistry (2016).

[2] Andrew F. Voter, Eric S. Tillman, Peter M. Findeis, Scott C. Radzinski. ACS Macro
Lett. 1, 1066 (2012).
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CUCTEMBbI TPUBY TUJIBOPAH/II-XUHOH B PAJIUKAJILHON
IHOJIMMEPU3AIIUU CTUPOJIA: OBPATUMOE U HEOBPATUMOE
NHI'MBUPOBAHHUE

Jlymun JI.B.!, Unnapuonosa H.B.?, bo6puna E.B.2, 3aiiues C.J.%, ®emomkun U.J1.!

L Huocezopoockuii 2ocyoapemeennuiii nedazozuyeckuii ynuseepcumem um. K. Mununa,
Huoicnuii Hoszopoo, Poccus
2 Huowce2opoockuii 2ocyoapemeennnlii ynusepcumem um. H.U. Jlobaueeckozo, Huxcnuii
Hoezopoo, Poccus
dymass@rambler.ru

Hacrosimass paboTa moOCBsIIEHa H3YyYEHUIO KHHETHUKHM M MEXaHHW3Ma paguKajibHOU
MOJIMMEPHU3allid  CTUPOJa B TMPHUCYTCTBUM TPHAIKWIOOPAHOB (TpUATWIOOpaHa W
TpuOyTIWIOOpaHa) W T-XWHOHOB (2,3-auMeTmiOeH30XuHOH-1,4, HadTOXMHOH-1,4,
TYPOXUHOH, 2,5-1u-TpeT-OyTrioeH30XxuHoH-1,4, MeHaauon). Kak M3BECTHO, MM-XUHOHBI
TEPSIIOT CBOM HMHTUOUPYIOIIHE CHOCOOHOCTH B TMPUCYTCTBUM TPUATKUIOOPAHOB
BCJICJICTBHE TPOTEKAaHUs peaKnuu SHZ2-3aMelleHus y aroma Oopa. B atom cmyuae
TPUAJIIKWJIOOpaHbl ~JEUCTBYIOT Kak areHThl nepeaaun uenu. (OOpas3oBaBIIMecs
MaKpPOMOJIEKYJIBI ¢ KOHIIEBOM apHIIOKCHOOPaHOBOM TPYyMION NEHCTBYIOT KaK MEIHUATOPBI
pocTa Lenu:

~P—Z—BBu; — ~Pn- + -Z—BBu2, rne Z — monekyna n-xuHoHa
ITo manapiM MALDI-TOF MS, Ha HayanpHBIX CTEMEHSX IPEBpAIlCHUS pPeaU3yeTCs
TOJILKO OJMH croco0 oOpeiBa 1enu. KoHIleBble TPYMHIBI COOTBETCTBYIOT ‘“YKUBBIM™
MaKpOMOJIEKYJIaM, CIOCOOHBIM K OOpaTMMOH JUCCOLMAlMK MO NPUBENEHHON BbINIE
peaknuu. DTa peakius COOTBETCTByeT oOparumomy wuHruOupoanuto (RDRP).
[Tonmumepu3anus 10 TIyOOKUX CTENEHEH MPEeBpaIleHU XapaKTepU3yeTcsi YMEHBIIICHHEM
CKOPOCTH OOpaTHO NPOMOPHHOHAIBHBIM KOHCTAaHTE CKOPOCTH WHTMOUpPOBAHUS II-
XMHOHA. YCTaHOBJICHO, YTO YK€ HAa YMEPEHHBIX KOHBEPCHUIX UMEET MECTO He0OpaTUMoe
WHTHOUPOBAHHE 110 CXEME:

""Pn—Z' + "'Pm' — "'Pn—Z—Pm"'

[TonucTuposn, MOTyYEHHBI NpU HadyajdbHOM M TIyOOKOM KOHBEPCHUSX, MCCIEIOBaU B
npouecce mnocr-noauMepusaunu. IlokazaHo, 4yTO HE3aBUCHUMO OT MPHUPOAbI M-XMHOHA
HOJMMEpPHI TITyOOKOW KOHBEPCHH CITOCOOHBI PEMHUIIMUPOBATH MOJIMMEPHU3AIINIO, OJTHAKO
MOJIEKYJIIPHO-MAacCOBO€ PAacCIpe/ie]ieHHe MPOJYKTOB HMMEEeT OMMOJANbHBIA XapakTep.
O1oT (daKT CBA3aH C HaIU4YMeM “MEPTBBIX” MAaKpPOMOJIEKYJ, O0Opa3yloluxcs B
pe3yabpTare pekomMOuHanuu. HanpoTus, B IpUCYTCTBUU MOJIMMEPOB-MAaKPOUHUITUATOPOB
Ha4yaJIbHOW KOHBEPCUU PEAIU3YETCS JIMHEWHBIN POCT MOJIEKYJISIPHOM MACChl U CHUKEHHUE
noauauctepcHoctd (10 Mw/Mn=1.17). C nomortisio DITP-crieKTpOCKOUN OMpeaeICHbI
KOHCTAHTBI CKOPOCTH peakiuu penHuimupoBanus (Kq) u sHepruu akruBaiuu. [lokaszano,
4TO0 BeNWYMHA Ky HE 3aBHCHUT OT HPUPOABI N-XWHOHA. TakuM 00pa3oM, peanu3arus
mexanu3mMa RDRP He 3aBHCHMT OT KOHCTaHTBI CKOPOCTH WHTHOMPOBAaHUS M-XWHOHA,
OJIHAKO IMYTH OOpAaTUMOTO WJIM HEOOpaTUMOr0 MHTHMOMPOBAHUS OINPEACNSIIOTCS UMEHHO
€€ BEJIMYMHOM.
baaronapuocru
Paboma ewvinonnena npu gunarncosoii noodepoicke Munucmepcmea Ilpoceewenus PD

(Mo AAAA-A20-120092990108-5).
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PABPABOTKA METOJA NIOJIYYEHUE MOHOMEPOB JIJIs1
HOJMMEPU3AIINU C PACKPBITUEM LHUKJIA ITYTEM
ITEPUOUKALIIMU XJIOPKNCJIOT INITMKOJIAAMHA

Conosnéra i.B., ITy3eipe U.C., [TectoB A.B., Biacos 1. A.

Hncemumym opeanuueckoeo cunmesa um. U.A. Ilocmosckoeo YpO PAH,
Examepunoype, Poccus
yana-soloveva-1998@mail.ru

CB00OOIHO-paJMKAIbHAS COTIOMMEPHU3AIUsl BUHUIOBBIX MOHOMEPOB C IMKINYCCKHMHU
COMOHOMEPAMH, COJACPIKAIUMH OHOpa3iiaraeMbie ()YHKIIMOHAIBHBIC TPYIIIbI, TAKHE KaK
CIIOKHORGHUpHAsT W aMHIHAsl, T[O3BOJSCT JOCTHYDh ONTHMAIBHBIX XapaKTePHCTHK
pa3oKeHHs IS COBpEMEHHBIX IiacTukoB [1, 2]. Takue anudparuyeckue MOIUIPUPHI
KaK MOJIMIAKTHIbI W TOJUTIUKOIUABI TPUMEHSIOTCS B KadyeCTBE OMOMEIUIIMHCKUX
MaTepHUaioB, O0JaJalOIIUX CHOCOOHOCTBIO K THIPOJM3Y U K OHOCOBMECTUMOCTH.
OnHako WX KPHUCTALUIMYHOCTh OOYCIABJIMBAET MEIJICHHYIO CKOPOCTH Pa3lIOKEHHUS U
HU3KHE 3HAYCHUS pacTsDKeHus. [ yiaydIeHHs MEXaHHYeCKHX XapaKTePHCTHK
KPUCTAUTHYCCKHE TOJIMMEPHI CIeIyeT OObCAMHUTD ¢ aMOP(HBIMH MOJMMEPAMH MTyTEM
comonumepusanuu [3].

(0]

cl )‘\ + HO
N OH Y\OH

(CH),

o, Ko Lo
(0]

(CHy), (CHz)
R

n=1,2 R =H, CH,

| ——————»
(0]
W) I n

HuTepec k MOHOd(PUPAM XJIOPKUCIOTHI U TIIMKOJS 00YCIIaBIMBACTCS X CIIOCOOHOCTHIO
K UMKIM3alMM ¢ 0Opa30BaHMEM LMKIWYECKUX CIIOKHBIX 3(QHpPOB, NPUMEHSEMbBIX B
Kau€CTBC MOHOMCPOB W COMOHOMCPOB B CHHTC3C 6I/IOp33J'IaFa€MBIX MaTcpualos. B
HacTosAImed paboTe HccleoBaHa peakiusl STepuPUKaUU TOMOJOTHYECKOTO psijia
XJIOPKHUCIIOT TJIMKOJISIMH B paac HCIIOJIAPHBIX, AIIpOTOHHBIX paCTBOpHTeHefI.
Peakimonnas cmech aHaIM3UpOBaIach METOJIOM ra30-KUJIKOCTHOU Xpomartorpaduu. B
pe3yabTare pa3padoTaHbl METOAbl CHHTE3a MOHOA(DHUPOB C KOJTMYECTBEHHON KOHBEPCHUEH
1 BBICOKOH CEIICKTUBHOCTBIO 00pa30BaHUS.

Cnucoxk 1uTepaTyphbi:

[1] Lofgren A. et al. Journal of Macromolecular Science, Part C: Polymer Reviews 35
(3), 379 (1995).

[2] Bonnans-Plaisance C., Levesque G., Toulin V. Taylor and Francis Ltd. 143, 231
(1998).

[3] Mdller AJ., Arnal M.L., Balsamo V. Progress in Understanding of Polymer
Crystallization. 517, 229 (2007).
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CHUHTE3 U HEJIMHEMHO-OIITUYECKHUE CBOMCTBA
METAKPHUJIOBBIX COIOJIMMEPOB C XPOMO®OPHBIMH
®PAITMEHTAMM PA3JIMYHOT'O CTPOEHUS B BOKOBOM HEITN

Faiicun AL, Baxonuna T.A.L, ®azneesa .M.}, Kamuann A AL [Imenes A.I'.2,
HWcnamona JIL.H.Y, ®omunsix O.J1.1, Myxrapos A.II1.1, Xamarranumos A.P.%,
Banakuna M IO !

YUncemumym opeanuueckoii u pusuueckoui xumuu um. A.E. Ap6yzoea U] Kazanckuil
Hayunwi yeump PAH, 2. Kazanw

2Kazanckuil puzuxo-mexuuueckuii uncmumym um. E.K. 3asoiickoeo @HUL] Kazanckuil
Hayunwvid yeump PAH, 2. Kazanw

adelgaysin@ya.ru

[IpoBeaenst uccienoBaHusi SPPEKTUBHOCTH pPa3HBIX TOAXOJOB K  CO3JAHHIO
MOJIMMEPHBIX ~ MAaTepUAIOB,  XapaKTEPU3YIOIIUXCS  BBICOKUMH  3HAUYCHUSAMH U
JIOJITOBPEMEHHON ~ pEIaKCallMOHHOW  CTaOWJIBHOCTBIO  KBQJAPAaTHYHOM  HEJTWHEHWHO
ontuueckoit  (HJIO)  aktuBHOCTH. MeTomOM  paguKalbHOW  MOJUMEPHU3ALNHI
metunmerakpunata (MMA) u monomepa | cuHTE3MpOBaHbI COMOIMMEPHI C Pa3IUYHBIM
cojepkaHueM Ou-a30-XpoMopopHBIX (parMeHTOB B OokoBOM 1emu. Ha ocHoBe
COIMOJIMMEPOB  MOJYYEHbl TOHKHE OJHOPOJHBIE TIUIEHKH © onpenenenst  HJIO
XapaKTEPUCTUKU  TOJYYEHHBIX  MATEPUAJIOB. YCTAaHOBJIEHO, UTO  YBEJIMYCHUE
KOHIIEHTpanuu XpoModopoB B comojumepe 1o ~40 macc% mpuBoaut kK pocty HIIO
ko3 duimeHToB, Oiarogaps CTpyKType MOHOMEpa, B KOTOpOH XpoMOGOpPHBIEC TPYIIIIbI
MPOCTPAHCTBEHHO Pa3/ICIICHBI.

P -
8 K‘“ﬁi@ " B

IQQ

BrnepBeie monydeHbl METaKpUIIOBBIE MOJUMEPBI, CoOJepXalue B OOKOBOW Ilenu
JUIOJIbHBIE XPOMOGOPBI C XMHOKCAIWHOBBIM ()ParMEHTOM B MU-3JIEKTPOHHOM MOCTHUKE,
u m3yueHa ux HJIO aktuBHOocTh. Takme Xpomodopbl XapaKTEpU3YIOTCS BBICOKMMH
3HAUEHUSMU JUIOJBHOTO MOMEHTa U JJEKTPOHHOM TIUIEpHoJsApU3yeMOCTH IO
CpaBHEHHIO ¢ a3o-xpomodopamu. Comoiaumepsl MOJydaldd JBYMsS CIIOCOOAMHU:
dbynkuuonanuzanuei cononumepoB MMA-MAK xpomodopom Il ¢ ucnons3oBanuem
peakiuu dTepuduKaii U paaukaabHol conmonumepusanueit MMA ¢ monomepom Il1.
ComonumMepsl, TOIXYYCHHbIE BTOPBIM CIIOCOOOM, XapaKTEepHU3YyIOTCS 3aMeTHO Oolee
BbicokuMU 3HaueHusAMU HJIO koa¢pdunmentoB. CuHTE3upOBaHHBIE TOTUMEPHI TOKA3AIH
XOpOIIYI0 BpEMEHHYIO U TepMudecKyto cradbuiabHocTh HJIO oTknuka.

baarogapHocTu

Paboma sevinonnena npu noodepoicke epanma PH®; npoexm Ne 21-13-00206.
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IHO/IMMEPHBIE INETKW HA OCHOBE IIO/IH®JTYOPEHA C
BOKOBbIMH NENAMH ITIOJIMMETAKPHJIOBOU KUCJIOTHI,
N3JIYYAIOINIUME CUHUU U 3EJIEHBIN CBET

Kackesnu K.W., Unbrau /.M., CumonoBa M. A., JIurBunosa JI.C., SIkumanckuii A.B.

HUncmumym evicokomonekynapHulx coeounenuil Poccutickou akademuu Hayx,
2. Canxkm-Ilemepoype
kaskevich-ksenia@yandex.ru

Pabota mocssiieHa CUHTE3y M U3yYEHUIO CBOMCTB aM(pUUIBHBIX NOJUMEPHBIX IIETOK
(TTI1) ¢ ocHOBHOM NOAN(DITYOPEHOBOM LIETIHI0 U OOKOBBIMU LIETISIMH MTOJIMMETAKPUIOBOU
KHUCJIOTHI, KOTOpPHIE M3IY4YarOT CHUHHUWA U 3€JeHbId CBeT. Takue CUCTEMBI MOTYT OBIThH
NEPCTIIEKTUBHBIMU B 00JIACTH HAINpaBJICHHOW JOCTaBKH JICKAPCTB U OMOBHU3yaIU3alUH
[1].

B nanHoii pabore ObLT MOJTydyeH MOHOMEpP Ha OcHoOBe 2,7-muGpoMdiyopeHa c
samuiieHHbIMA OH-rpymnmnaMu, KOTOpbli ObLT MCIONB30BAH ISl TTOJMKOHICHCAIINH TI0
Cy3yku. [lanee myreM CHSTHS NMHUPAHOBOM 3amuThl U MoaupuumpoBanus OH-rpynn
oM (IyOPEeHOB 2-0pOMU300yTHPOMIT OPOMHUIOM TIOJYYICHBI MakpouHHUIHaTopsl (MN).
Jns cunate3a MU ¢ 3eieHOl TIOMUHECIIEHIIUCH B X0/1€ TTOJIMKOHICHCALMKM OBbLI BBEACH 1
Moi.% 4,7-nubpomoOen3o[c]-1,2,5-Tnanuazona.

Pdy[PPh;], PPh;
Toayos/2M K,CO4

C6H12 Csle CgH,;{ CgHyy

x=50-49% 50% y=0-1% ——

Tr®/MeOH,

O
MHC g Q O‘O O‘O O O T, T3A K1 Eto

B
o
60°C CgHyy Can CoHu CeHy, KOMH. TemIl.
| |
HO OH

2a,20

MMWa, MAG

Mertonom «mpuBuBKU 0T» 110 MexaHu3my ATRP na MWa u MU6 6bumu omyuenst T[] ¢
OOKOBbIMU LensIMU nonu-mpem-oytunmetakpunara ([1D-npus-IITEMA), a 3arem
peakiMell MpOTOHONMW3a JQPUPHBIX TPYyNm OOKOBBIX Ierneil ObUTH  TOJy4YeHBI
ampuduibnbie [1II ¢ OOKOBBIMH TEemsAMH TMOJUMETaKpuiIoBoi kuciaotel ([1D-npus-
[IMAK). TlonyuyeHHble mnoIMMephl OBUIM OXapakTepu3oBaHbl ¢ momolmibto [TIX wu
JTIOMHUHECIIEHTHBIMU MeToAamu. [lokaszano, uto amdudunsusie I B Bome obpazyroT
MOHOMOJICKYJIAPHBIE MHUIIC/UTBI W CIIOCOOHBI  COJIFOOMIIM3UPOBATh THAPOGOOHBIC
BEIIECTBA, TAKUE KaK, HAITPUMEP, KYPKYMHUH W [IMAHUHOBBIC KPACUTEIH.

Cnucox 1uTeparyphbi:

[1] Yang C.; Liu H.; Zhang Y.; Xu Z.; Wang X.; Cao B.; Wang M. Biomacromolecules.
17,1673-1683 (2016).

baarogapHocTu

Paboma noooepocana Munucmepcmeom nayku u evicuieco obpaszosanusi Poccuiickoti
Deoepayuu  (epaunm 14.W03.31.0022) Meeacpanm Ilpasumenscmea Poccuiickoti
Deodepayuu.
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POTOBOCCTAHOBJIEHUE U ®POTOUMHULINUPYIOLIIASA
CIIOCOBHOCTD 1-TEKCAAEIMNJIBbHBIX
ITPOU3BOJHBIX U3ATUHA, COOEPXKXALINUX
B IMIOJIOKEHWH 5 3BAMECTUTEJM PA3JIMYHOM ITPUPO/IBI

Jlenpmmna H.A.Y, Apcennes M.B.!, Bornanos A.B.2, Uecnokos C.A.!

Ynemumym Memannoopaanuueckoui xumuu um. I'A. Pasyeaeea PAH,
2. Huorcnuii Hos2opoo
2Uncmumym opeanudeckoii u ¢usuueckoti xumuu um. A.E. Apbysoea,
2. Kazano
lennin@iomec.ras.ru

M3atuH — XOpomIIO W3BECTHOE TMPHUPOJHOC KapOOHWIICOAEpIKAIee COCIMHCHUM,
TIOTJIOMIAIOIIEe U3ITYICHHE B BHIMMOM Jquana3oHe. M3aTHH U ero mpou3BOHBIC OOBIYHO
UCTIONB3YETCSl B KAYECTBE MPEKYPCOPOB JJIsI CHHTE3a MIUPOKOTO CHEKTpa OMOIOTHIECKU
AKTUBHBIX COCTUHCHHUN M CIIY)KaT CTPYKTYPHBIMHU OJIOKAMU IS TIOTYYCHHS TTOJTUMEPOB,
B TO BpeMs KaK HCIOJb30BaHHIO HM3aTHHOB B (DOTOMHHUIMHPYIOIIUX PaJIUKAIBHYIO
MOJIMMEPH3AINI0 CHUCTEMaX IMOCBSIICHBI JIUITh ¢IMHUIHBIC NCCIICTOBAHN.
CuHTe3MpOBaHBI W OXapaKTEPU30BAaHBI HOBBIE |-TEKCAJCIMIBHBIC TPOU3BOIHBIC
U3aTUHA, COJIEPIKAIIHNEe B TIOJIOKEHHUH 5 3aMECTUTENH PA3IMIHON pUposl. MccnenoBana
KHHETHKAa WX (OTOBOCCTAHOBIICHUS TOJ JEHCTBUEM BHIMMOTO H3IYYCHHS B
npucytcTBuu 4-meTii-N,N-1uMeTnianmiiaa U TpUATWIAMUHA. Bce CHHTE3MpOBaHHBIC
U3aTUHBI CIIOCOOHBI K ()OTOBOCCTAHOBIICHUIO B NMPUCYTCTBUH TPETHYHBIX aMHUHOB IPH
O00Jy4eHUH BHUJIWMBIM CBETOM, IMPH OSTOM HaJIUYME aTOMOB XJopa U Opoma B 5
TIOJIOKEHUH YBEITMUMNBAET CKOPOCTh peakiuu. [oka3zaHo, 94TO cucTeMa «U3aTHH — aMHH»
UHUITUUPYET (b oTonOIMMEpPU3ALTHIO BUTUMBIM U3ITydECHUEM
onmurokapOonarnumerakpuiata  OKM-2.  DddexTuBHOCT  HOTOMHUITUUPOBAHHUS
KOPPEIUPYET C AKTHBHOCTHIO M3aTHHOB B PEAKITMH (JOTOBOCCTAHOBIICHUSI.
baarogapaocTu

Paboma evinonnena npu gunancosoi noooepoicke Poccuiickoeo Hayunoeo ¢honoa
(npoexm Ne 21-73-00283). Asmopuwi evipasicaiom uckpenniow O1a200apHOCHb HAYYHOMY
compyonuxy nabopamopuu XP2O UMX PAH ®acuny Anamonuio Anexcanoposuuy.
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YIPABJEHUE MUKPOCTPYKTYPOM HpJIPIMEPHOFI HEIIA B OIIILI-
COINOJIMMEPU3ALIMN AKPHJIOBOU KUCJIOTBI U CTUPOJIA

Muneena K.O.

Mockosckutl cocyoapcmeennwiil yHusepcumem umeru M.B. Jlomonocosa,
2. Mocksa
komineyeva@ya.ru

B nocnennue necatuieTvss OOJIBIION HMHTEpPEC BBI3BIBAET CHUHTE3 (YHKIMOHAIBHBIX
COMOJMMEPOB C 3aJaHHBIM KOMILJIEKCOM CBOMICTB, YTO TpPeOyeT TOUYHOTO KOHTPOJIS
CTPYKTYpbl MakKpoOMOJIEKYN. [[ns ynpaBleHUST MUKPOCTPYKTYpOH IOJIMMEPHOW LENH
NOJXOJUT HW3BECTHBIH W B KJIACCUYECKOM paJMKaIbHON comonumepusanuu >Pdext
U30MpATEIbHOM  COJIbBATAllMM MOHOMEpPOB  akTUBHBIM IieHTpoM  (bootstrap) B
KOMOMHAIMK C MOJIMMEpHU3aluel 1Mo MexaHusMmy ooOpatumoil mepenaun nenu (OIILY),
KOTOpasi ToJIepaHTHa K (YHKIMOHAJIBHBIM TpYINaM B TOM 4YHCJIE€ HOHOTEHHBIX
MOHOMEPOB, U MPOTEKAET B MATKUX YCIOBHUSX.

Ha nmnpumepe mapbl aKkpuiaoBOW KHCIOTBI UM CTUpoja Oblla  HCCIeA0BaHA
CONOJIUMEpHU3aIus B MIPUCYTCTBUU CUMMETPUYHBIX TPUTHOKAPOOHATOB:
HU3KOMOJIEKYJIIPHOTO TUOCH3WITPUTHOKAPOOHATa, U CUHTE3UPYEMBIM Ha €r0 OCHOBE
nonsipaor [TAK, manononsipaom I1C u ux cononumepos. [lomumepuzanuo npoBOANIN
B cpeAax paszHou mossipHocTd: nosisipHoM JIM®PA, manonossgpHoMm 1,4-nuokcane U B
Macce.

HccnenoBanbl  3akoHOMepHOCTH  OlIL[-comonmmmepusanny, paccUuTaHbl 3HAYCHHS
OTHOCHTEJIbHBIX aKTHMBHOCTCH MOHOMEPOB M OOHapykeHo, uto bootstrap-addexr He
TOJIKO HE BBI3BIBAET KOMIIO3UIIMOHHOW HEOJHOpoIHOCTH 1Mo MM u cocraBy, HO U
MO3BOJISIET KOHTPOJIUPOBATH PACHPEAEI€HNE MOHOMEPHBIX 3BEHBEB B COMOIMMEPE.

F _ —4a—[IICTK, 8400]=6*10" B 1O

AK R
0.9 = [TICTK, 8400]=1%10" & 10

—o— [BTK]=6*10" B IM®A

—*— [[TAKTK, 8900]=6*10" . b
i B IM®A /
0.3+ x

* f AK
0 0.3 0.6 0.9

Puc. 1 — JInarpamma coctaBoB aiisi cornonumepoB. Llndpamu B kBagpaTHBIX CKOOKaX
naHa MosekyssapHas macca MmakpoOIILl-arenTa, nocie 3Haka = NpUBEJEHA €T0
KoHUIeHTpauus B M u pactBoputens: [IM®PA u 1,4-nuokcan (JO).

B nokname Takke NOHAET peyb O HEKOTOPBIX (DU3MKO-XMMHYECKHUX CBOMCTBaX
CHUHTE3UPOBAHHBIX CONOJIMMEPOB, Ha KOTTOPBIE TAKXKE BIUAET MUKPOCTPYKTYPA LICTIH.

baaronapuocru
Paboma sevinonnena npu ¢punancosoit noodepicke PODU (npoexm Ne 19-33-90096).
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YEPEAYIOIMUECHA CONIOJTUMEPBI, OBJTAJAIOINAE TEPMUYECKHA
AKTUBUPOBAHHOU OTVIO’KEHHOU ®J1YOPECIHEHIIUEHN

Benoycos I K.}2, Baiirycénok A.A.1?, Kocriok C.B.1?

Xumuueckui Gaxynemem, benopycckuii cocyoapcmeenuwiii ynusepcumem, MuHck,
benapyco
2Hayuno-uccnedoeamensckutl uHCmumym ¢usuxo-xumudeckux npobnem Benopycckozo
2ocyoapcmeenno2o yHusepcumema, Munck, berapyce
vaitusionak@bsu.by

JItoMUHECIIEHTHBIEC TTOJIUMEPHI HIUPOKO MPUMEHSIOTCS B OPTaHUYECKON JIEKTPOHUKE U3-
3a BO3MOXHOCTH HCIIOJIb30BAHUS HEIOPOTMX METOJOB TMOJNYYEeHUS HUX IUIEHOK U3
pacTBOpOB, TakMx Kak 'spin-coating”, "dip-coating" wm ap. B Hacrosmee Bpewms
MOJIMMEPBI, 00J1aat0I1e TEPMUUECKA AKTUBUPOBAHHON OTJIOKEHHOU (piryopeceHIueid,
B OCHOBHOM COCTOSIT U3 T-CONPsKEHHBIX TOHOPHO (D) — akuenTopHbIX (A) CTPYKTYp, B
KOTOpBIX TEPEHOC 3apsijia 4epe3 CBsI3b MPOUCXOJUT 3a CUET KOBAJIEHTHO CBSI3aHHBIX
JIOHOPHBIX W aKIenTopHbIX (parmeHToB [1]. B manHoil paboTe mpeiioxkeHa HOBas
CTpaTerusi MOJy4eHUs YEePEAYIOLIUXCS COMOJIMMEPOB C MPOCTPAHCTBEHHBIM MEPEHOCOM
3apsna, 3akiarovaromiasics B RAFT-comomumMepusanun A0HOpHBIX MoHOMepoB (D1-D4)
CTHUPOJILHOTO THUIIA M aKIENTOPHBIX MOHOMEPOB (A 1-A4) Ha ocHOBE ManeI/IMI/ma

X o :: ?
RAFT-
cononnMepmaum
+| N-a
O | N O N E(

CuHTE3UpOBAaHHBIE COMOJUMEPHl HWMENN CPEIHEUUCIOBYIO MoneKyJBIpHon Maccy
~ 12000 r/mMoJib U YMEpEeHHOE MOJICKYIIsipHO-MaccoBoe pacnpenenenue (Mw/Mn< 2,0) u
XapaKTEPU30BAIMCh BBICOKOH Tepmuyeckoi ctabmibHOCTRIO (Tip > 375 °C). bBbuto
MOKa3aHo, YTO YMUCCHIO TAKMX COTIOJIMMEPOB MOXHO JIETKO HACTPanBaTh OT OPAHIKEBOM
0 TEMHO-CUHEH, BBIOMpAas COOTBETCTBYIOIIYIO Tapy JOHOp-akientop. I[[néHkm w3
HEKOTOPBIX CUMHTE3UPOBAHHBIX COMOJIUMEPOB 00JIaalId KaKk 0OBIYHOM (hITyopecieHIIHeH
C BPEMEHEM JKM3HU B HECKOJBKO HAHOCEKYHJ, TaK M OTIOKEHHOU (IIyopecleHIner ¢
BPEMEHEM KH3HU B MHUKPOCEKYHIHOM jauara3oHe. CHHTE3UPOBAHHBIC YCPETYIOIIHECS
COTIOJIMMEPHI SBJISIOTCS MEPCIIEKTUBHBIMU MaTepHUaiaMu JJIs UCIIOJIb30BAaHUS B KAUECTBE
AMUTTEPOB TIPH MIPOU3BOCTBE MOTMMEPHBIX CBETONOIOB.

Cnucok JIuTepaTyphbl:

[1] Wei Q., Ge Z., Voit B. Macromol. Rapid Commun. 40 (1), 1800570-1800588 (2019).

baaroxapuocTu

Aemopor onazooapsm I'KHT benapycu (npoexm I'KHT Benapycwv-Kopes, ko0 npoexma
X21KOPI™-004) 3a ¢hunancosyro noooepaicky.
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CUHTE3 U CBOMCTBA 'PEBHEOBPA3HBIX
APOMATUYECKHUX ITOJIMBUHUJIKETOHOB

Hepukos S1.1.%, Benoycos JI.P.%, Bes6oponos B.C.2, Tanspose P.B.!

Ynemumym nepmexumuuecxkozo cunmesa um. A.B.Tonuueea
Poccuiickou akademuu nayx, e. Mocksa
2Benopycckuii 20cy0apcmeenHblil MeXHON02U4ecKuil YHueepcumen,
2. Munck, benapyco

derikoff@yandex.ru

OsuromMepsl U TIOJMMEPbI HOBBIX BHHUJIKETOHOB [1] ¢ ME30reHHBIMH apOMaTHYSCKHUMU
3aMECTUTENISIMH  OBUTM  CHHTE3MPOBAaHBI M  HCCIeAOBaHbl. [Ipym  mpoBemeHUU
NOJMUMEpU3allid 10  CBOOOJHOPAAWKATBHOMY  MEXaHW3My € JUHHTPHIOM
a300MCU30MACITHOW KHCJIOTHI B KAauecTBE WHHUIMATOpa HAOMIOAanoch TaJeHue
MOJIMMEPHU3AIMOHHONW aKTUBHOCTHU C YBEIMUYEHHUEM pa3Mepa 3aMEeCTHUTENS TPU TIEpPexo/ie
oT 6udenuna k teppenmwry/kBoreppenmny. Kpome paaukaabHON MOTUMEPU3ALNH, IS
U3y4aeMBbIX MOHOMEPOB OblTa MPOJAEMOHCTPHUPOBAHA BO3MOXHOCTh TPOBEICHUS
mpolecca Mo MexaHusMy ¢ obpatumoil mepemauerd nenu (OIILl) ¢ ucnons3oBaHueM
TpuTHOKapOoHaTtoB B kauectBe OlIll[-arenta. B ciydyae panukaibHON MONMMEpU3AINH
JIMAIa30H MOJIy9aeMbIX MOJEKYIAPHBIX Macc MW cocrtaBisut 3-700 x/la (B 1.27~2.33),
st Ol -nonumepu3anuu — 3-7 k/a (D 1.11~1.44). Ha pucyHke npuBeCHBI (POPMYJIIBI
M3y4aeMbIX BHUHUJIKETOHOB C COKpAalI€HHBIMU Ha3BaHUSMU M MHUKpodoTorpadus
INUTUPEH-TEKCTYPhl  TepPECHUI-BUHUICTOHA, MOATBEPXKIAIOMas Haludue B HEM
nematuueckoit KK daszer nmpu remmepartype 280 °C.

BHbEeHUN-BUHWAKETOH o
_| .
TepdeHUN-BUHUAKETOH o
o~ )~_) O (et
KsoTepdeHun- BUHWKETOH
e Ual W aWas

& P
Cnncok JIMTepaTypshl:
[1] Bezborodov V.S., Finko A.V., Mikhalyonok S.G., Derikov Y.l., Shandryuk G.A4.,
Kuz’menok N.M., Arol A.S., Karpov O.N., Talroze R.V. Liquid Crystals. 48 (11), 1544
(2021).
baaroxapaocrTu
Paboma svinonnena npu punarcosoii noooepacke PH®, npoexm 20-13-00341.
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ITEPUPUKALIUA OPTO-®OCPOPHOMN KUCJOTHI B CUHTE3E
INOJINYPETAHOBBIX HTOHOMEPOB

3akupos U.H., Cazonos O.0., Kunskunosa B.A., Myxamanues .M.,
JlaBrer6aeBa .M.

Kaszanckuit nayuonanvhwiii ucciedo8amenbCKuti mexHoni02u4ecKuil yHugepcumem,
2. Kazanw
zakirovilyas1996@gmail.com

B pabGorax [1-2] nyrém B3ammopeiicTBus TpudTaHonmammHa (TDA), ODK wm
nonuokcunponuiaeHrnukonss (1Y) ObuIM  cUHTE3UpOBaHBI  aMUHO(DUPBI  OpmO-
docdopnoit kuciaorel (ADDK). Bbuto HCmonb30BaHO TAKOE OTHOCUTENILHOE COJIEPIKaHUE
HCXOJIHBIX PEAareHTOB, KOTJa MOTCHIMAIbHO MOTJU OBl OBITh H3PACXOJOBAHBI HA
peakiuio dTepuduKauy Bce TPU THAPOKCHIIBHBIE TPYIIBI TPUATAHOJIAMUHA U IO OJTHOM
ruapokcuiibHord Tpynme IIII. OcHoBHbM neHTpoM BeTBiIeHUs ADDK sBisgercs
TPETUYHBIM aMUH, a (YHKIUIO TOCIEAYIOMUX I[IEHTPOB BETBJICHHUS BBIMOIHSIIOT
docdartsr.

B nmanHoil paboTe M3yueH MEXaHU3M KaTaJu3upyeMON TPETUYHBIMH AMHUHAMH PEaKIIHH
srepuduxanuun  opmo-pochopHoin  kucioTel (ODPK) NOITMOKCHUTIPONUICHTIUKOIEM.
bbII0O yCTaHOBIEHO, YTO IPU MCHOJB30BAaHWM TPHUATWIAMHMHA IPOUCXOIUT IOJIHAS
strepudukanuss ODPK, compooxknmaromiasics obpazoBanuem B DDPK momudocdatHbix
CTPYKTYp ¥ TE€PMHUHHPOBAHHBIX TUIPOKCHIBHBIMHU TPYIIIAMU Pa3BETBJICHHBIX 3(PUPOB
OO®K. IIpu ucnosbp30BaHMM B KadyeCTBE KaTaJIM3aTOpa TPUATAHOJAMHUHA INPOTEKAECT
HenonHas srepudukanus ODK noamokcunponuaeHrIuKoiaeM B pe3ysibTare KOTOpol B
cocTtaBe oOpa3yrommxcs 37ech aMUHOYPUPOB opmo-pochopuoit kuciotel (ADDK)
OCTaIOTCSI HEMPOpEarnpoBaBIIMMHU 4acTh (pocdar-annonoB. [lpu 3TOM rUAPOKCUIIEHBIC
Ipynnbl TPUATAHOJNIAMHUHA TOJTHOCTBIO BOBJIEKAIOTCS B peakiuio stepuduxanun ODK,
HO ocja0eBaeT KaTaJUTUYeCKas AaKTUBHOCTh TPETHMYHOTO aMHHA  BCJEACTBHE
YMEHBILIEHHUSI €r0 JIOCTYITHOCTH B pa3BeTBIIeHHOU cTpykType ADDK. M3yyeHa kuHeTuka
KaTaJIn3UPyeMOn TOA u TOJIA peaxuus TepupuKanuu O®K
MOJIMOKCUIIPONIWJICHIJIMKOJIEM. Y CTaHOBJIEHO, YTO  TPUITAHOJAMHUH  3aHUMAeET
HEHTpaNbHyI0 To3ulMi0 B cTpykrype ADDK. HccnenoBanbl (PpU3MKO-XMMHUECKHE
corictBa AD®K, CHUHTE3MpOBAaHHBIX B LIMPOKOM JHMaNa30HE TEMIIEpaTyp H
COOTHOILIEHUSI MCXOJIHBIX pEareHTOB, a Takke (PU3NKO-MEXaHUYECKHE CBOMCTBa
MOJINYPETAHOBBIX HOHOMEPOB, MOJIY4a€MbIX Ha HX OCHOBE.

Cnmcok JiuTepaTypsl:

[1] Davletbaeva I.M., Sazonov O.O., Fazlyev A.R., Davletbaev R.S., Efimov S.V.,
Klochkov V.V. RSC Advances. 9, 18599-18608 (2019).

[2] Davletbaeva I.M., Sazonov O.O., Zakirov I.N., Gumerov A.M., Klinov A.V., Fazlyev
A.R., Malygin A.V. Polymers. 13, 1442 (2021).

baarogapHocTu

Paboma svinonnena npu gpunancosoii noooepacke PH®, npoexm 19-19-00136.

64



1-0-26
HOBBI METOJ] CUHTE3A Y3KOJUCHEPCHBIX TEJEXEJEBBIX
MNOJIMANUMETHUJIICHIIOKCAHOB B CPEJIE AMMHNAKA

Mumnsiino E.O.!, Temunuko M.H.!, Auncumosn A.A %, leronmuxuna O.1.%,
Mysadapos A.M.1?

Y\®I'BEYH Uncmumym snemenmoopeanuueckux coeounenuii um. A.H.Hecmesnosa PAH,
Mockea, Poccus
2PI'BYH Hucmumym cunmemuyeckux noiumepoix mamepuanos um. H.C. Enuxonronosea
PAH, Mockea, Poccus
Ekaminyaylo1995@mail.ru

OCHOBHBIM METOJIOM MOJIYYeHUS y3KOAMCTEPCHBIX noiuauMmeruicuiokcanos (IIJJIMC)
CAYy’KHT AHHOHHAs  MOJMMEPU3ALMs  IeKCcaMeTHIIUKIoTpucuiokcana  (D3Ve?),
WHULIUHpYEMast METAJJIOOPTaHUYECKUMHU COCTMHCHUSIMU, MIPEUMYIIIECTBEHHO
ATKWITUTHEBBIME  coliiMu. OJIHAaKO, MPU STOM HEOOXOIUM JKECTKHM KOHTPOJIb 32
YUCTOTOM HUCIOJIb3YEMOIO MOHOMEpPa M PACTBOPHUTENIECH, a TakXe IMOJHOE OTCYTCTBHE
BJIarM B CHUCTEME M IPOBEJEHUE peakluu B HHEpTHOM aTmochepe. Takke NaHHBIM
npolecc, Kak MpaBUIIO, BEAYT HE JO KOHIA. DTO CBS3aHO C TEM, YTO IPHU TITyOOKUX
crenensax kousepcuu DsM®2 akTUBHO MpOTEKaIOT IMOGOYHBIE MPOLECCH IIEPEHOCA LIENU U
JNEMOoNIMMEPHU3allii, 4YTO  MPUBOJUT K  YIIUPEHUIO  MOJEKYISIPHO-MacCOBOTO
pactpeaenennss (MMP) u o0pa3oBaHMIO HUKIWYECKUX MPOIYKTOB. ITHU CIIOXKHOCTH
CWJIBHO OTPaHUYMBAIOT UCTIOJIB30BaHUE JAHHOTO METO/Ia B IPOMBIIIICHHOCTH.

B nanHo#t paGoTe mpencTaBlieH HOBBIM SKOJOTHYHBIA CIOCOO TMONYYEHHUS JTUHEHHBIX
Y3KOJIUCTIEPCHBIX TEJEXEIEBhIX MOJUIUMETHICUIIOKCAHOB, OCHOBAaHHBIN Ha TIPOBEACHUHN
noaumepusanun D3Me? ¢ packpeiTHeM HMKIa B Cpelie aMMHMaKa, HHHIMMPYEMON BOJOMH
(pucyHnok 1). B aToM ciiyyae aMmMuak BBICTYIIae€T Kak B KQUeCTBE pACTBOPUTENS, TAK U B
KauecTBE KarTajlu3aTopa IMpollecca MoJUMepHu3alnuu. BpUI0 M3ydeHO BIUSHUE TaKUX
(GbakTopoB, Kak TemrepaTypa, BpeMsl MPOBEACHUS PEaKIMU U KOHIEHTpAIUsl peareHTOB
Ha rpouecc nonuMepusaruu DsMe?,

1. 3arpyska D;VMe2 1 H,0 B aBTOK/1aB

NH3
1 (9 Z'l T‘L . 2. 3akaumsaHue NH; B aBTOK/1aB yepes
3.

/—\ bronkhorst in-flow npu T =-50 °C

/\ 3. ycnoBuA NPoOBeAEHUA peaKkLuit:
H;C CH.
SV T“’ T"’ H,0 = 2 + 1000 mMKn
o7 o si si NH;=0.75+5r
o—gi__dicon, wo | | So | MW 130+ 1000C
T No” CH; “"CH, ’

reaction time =4 + 48y
4. [exkomnpeccusa npu T=25°C
5. BblaeneHne nonvmepa

Puc. 1.

Taxoli MeTo/a MO3BOJSAET MOAY4YaTh y3KOIUCIEPCHBIC TOIMMEPHI 0€3 JTOTOTHUTEIHHBIX
CTaJIMA OYMCTKH W BBIJICJICHHUS TMPU MPAKTHYSCKUA TOJHOW KOHBEPCHUHU ITHMKIHMYECKOTO
MOHOMepa. Takke HaMu TPOJEMOHCTPHUPOBAHA BO3MOXKHOCTh MAaCIITa0OUPOBAHUS
JAHHOTO TIpollecca W PEIUKiIa HCIOJIb3yeMOr0 aMMHaKa, 4YTO IOKa3bIBaeT
MEPCIIEKTUBHOCTD JIAHHOTO METO/Ia C MPOMBIIIUICHHON TOYKU 3PCHUS.

baaronapuocru

Paboma evinonnena npu noodepoicke Poccutickoeo Hayunoco ®@onda (epanm « PHD Ne
Ne21-73-20225»).
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INOJINMEPU3AIIMOHHASA AKTUBHOCTD JIAKTUJIA

NmmyxameroBa A.®., lllekaeBa A.P., Cnupunonosa P.P., ®enopuyk A.H.

DedepanvHoe 20cyoapcmeerHHoe D100AHCeEMHOe 00PA308AMENLHOE YUPEHCOCHUE BbICULECO
obpaszosanus «Kazanckutl HayuoHaNbHBIL UCCIE008AMENLCKULL MEXHOI02UYECKULL
yHugepcumemy, 2. Kazano
Ishmuhametovaa_adel@mail.ru

[Tonunaktug — 6uopasznaraeMelil, anudarnueckuili noaudpup. Iloaumep UCoOIB3YIOT B
KauyecTBE YIIAaKOBOYHOTO MaTepHala, a Takke B COBpeMeHHOU Onomenunnae. OCHOBHBIM
METOAOM MOJIyYECHHS TMOJMIAKTUAA SBISETCS MOJMMEpU3alusl JAKTHAA C PaCKpbITHEM
nukia [1]. Jnsg nomydeHus BBICOKOMOJIEKYJISIPHOTO MOJIMIAKTHA HEOOXOAUMO CHU3UTH
CoJiep>KaHHE MOJIOYHOW KHUCIIOTHI B MOHOMepe. MosloyHasi KUCIIOTa B JIAKTHJIE MOXKET
MPUCYTCTBOBAaTh M3-3a HEMOJHOM OYHCTKM MOHOMEpa, a TakKXKe BCIIEICTBUE
HECTAOMIILHOCTH JIaKTHJIa TPU XpaHEeHWU. Tak B HOPMAIbHBIX YCIOBUSX W TIpU
temnepatype MuHyc 10 °C B TedueHHe 7 CyTOK KHCJIOTHOE YHCIIO JTAKTUA YBEIMUYUBACTCS
Ha 3%.

HaubGonee pacnpocTpaHeHHBIM METOJIOM OYHMCTKH JIAKTHJA SIBISETCS MHOTOKpAaTHas
nepekpucrtamsanus [2]. Yuctora MOHOMEpa 3aBHCHT OT THIIA PACTBOPUTENS H
KpaTHOCTU O4HUCTKHU. [loaTOMy mpeacTaBisieT 3HAYMTENbHBIM HHTEPEC MCCIIEIOBAThH
BIIMSIHUE NPUPOABI PACTBOPUTENS M KPATHOCTU MEPEKPUCTAILIM3ALUMU Ha YHUCTOTY
JaKTUAA U OEHUTh €r0 MOJIUMEPU3ALMOHHYIO aKTUBHOCTb.

Jl1s mepekpucTaiin3aii He00X0AMMO MoA00paTh CUCTEMY PacTBOPUTENEH, B KOTOPOM
OyAyT pacTBOPSTHCS MPUMECH, COJEpKAIINECS B MOHOMEpE, HO HE OyAeT pacTBOPSATHCS
camM Jnaktua. B palGoTe wucnonb3oBalM TaKHe OpPraHUYECKUE PACTBOPUTENH, Kak
ATUJIALETAT, U30MPONaHoJ, OyTaHOJ, TONYOJ, XJopogopM U ux cMmecH. OlEeHUBAIHUCH
oOpasuibl  MOHOMepa mocie 1-o#f, 2-oif u 3-efi cTaguM NEepeKpUCTATUTM3AIUH.
Hcnonp30BaHMEe CMECH pacTBOPUTENEH — 3THUJALETaTa M HM30MPOINAHOJA, IO3BOJSET
noctnub 80 % BbIXOJAA MOHOMEpPAa M CHHU3UTH COJIEP)KAHME MOJOYHOM KHUCIOTHI B
JAKTHJIE TTOCHE 3-€1 CTaINU NEPEKPUCTAIIIU3ALUY.

Merogom JICK mnoxkaszaHo, 4TO JNakTUJ mnocie 1-o u 2-0il nepekpucTaau3aluu
OTJIMYaeTCs OT JaKTuAa nocie 3-ei nepeKpucTalIn3alid HECUMMETPUYHOCTBIO MHKOB
u3-3a MPUCYTCTBUS B 00pas3lax npuMeced, BKIIOYas MOJOYHYIO KHcioTy. Hamuuue
JAHHBIX MPUMEcel B MOHOMEpE TaKKe CIOCOOCTBYET CHMIKEHHIO TEMIIEpaTyphl Hadaia
IJIaBJICHUS JTAKTU/A.

AHann3 KUHETUYECKUX KPUBBIX MOJIMMEPU3ALINY JJAKTUIA MOKa3aJl, YTO MPH YBETUYCHUU
KpaTHOCTH  NEpPeKpUCTaUIM3alMM  CKOPOCTh  INOJUMEPHU3alUU  YBEITUUYUBACTCS.
Haubonpmas ckopocTes NOMMMEpHU3alMM HaOMOJaeTcss Ui JIakTHJIa Mocie 3-ei
nepexkpucrammzauuu. [lpu stom I1TP nonunaktuaa, noiny4eHHOro U3 JakTuaa rnocie 3-
el mepekpucTaUIM3allMi, B TPU pa3a MEHbIIE, YeM Yy IMOJMMEpa, MOJTYYEHHOro U3
JaKTuAa rnocie 1-oi u 2-oi nepekprucTain3aim.

Cnmcok JiuTepaTypsl:

[1] Sirol S. Procede de polimerisation en masse du lactide. Pat. EP 2507289 BL.
16.04.2014.

[2] Fujii Y. Process for purifying lactide and lactide used as food additive. Pat. WO
2000018756 Al. 6.04.2000.
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KATAJIMTHYECKHUE CUCTEMbI HA OCHOBE OPTAHUYECKHUX
AKTHUBATOPOB ITAJIVIAIUA JJIA TIOJIMMEPU3AIINA
HOPBOPHEHA

Kapmnos I.O.}, Bepmemes M.B.?

YUuemumym negpmexumuuecxozo cunmesa um. A.B. Tonuuesa
Poccuiickou akademuu nayk, e. Mocksa
karpov@ips.ac.ru

[TonuMepsl Ha OCHOBE MPOM3BOJHBIX HOPOOPHEHA XOPOIIO 3apEKOMEHAOBAIU ce0s B
MaKpOMOJIEKYJISIPHOM JIM3aiiHE MaTepHaJioB B KadyecTBE OOBEKTOB [UJIsi HM3Yy4YEHUs
BJIMSIHUS CTPYKTYPBI OJMMEPOB Ha UX cBoicTBa [1]. OmHOM U3 KIIFOYEBBIX 3a/1a4 B 3TOU
obnmacTu sBIsieTCs pa3paboTka AOCTYMHBIX A((EKTUBHBIX KATaIU3aTOPOB  JUIS
MOJIMMEPU3ALIUA TTPOU3BOJHBIX HOPOOpPHEHA MO AJJAUTHBHON CXEME C COXpaHEHUEM
OUIIMKJIMYECKON CTPYKTYpHI MOBTOPSIOIINUXCS 3BeHbEB. JleiicTBre Hamboliee aKTUBHBIX
KaTaJIn3aTOpPOB TOJMMEpPHU3allMd OCHOBAaHO Ha akTHBalmu Pd-mpemkaTain3atopoB c
UCIIOJIb30BAHUEM METAJJIOOPraHMYECKUX PEareHTOB U CTaOMIM3aTOpoB — hochuHoB [2].
B pabore mnonumepusamnus HOpOOpHEHAa H3ydeHa B MPUCYTCTBUM HOBOIO Kiacca
KaTAIUTHYECKMX CHCTEM, B KOTOPhIX Ui akTuBamumu Pd-mpeakaranusaropa
UCIIOJIb3YIOTCS IOCTYIHBIE OPTaHUYECKUE COCIMHEHUS (apIITaoreHU/Ibl, TPOU3BOIHBIC
apeHNa30HuUsA).

~pd'l

R._ H

=
J
OcHoBaMWe

IR "
., HI \

Peakyun b \Pd"_*;__,/ \\_ Pl iy AAAHTHEHEA

Katennavn .~ LN — n NONHMEPIZALNA

S =
BrniepBrie mosydeHbl BBICOKOMOJIEKYJSIPHbIE MPOAYKTHI MOJIMMEpPU3ALUU HOpPOOpHEHA
0€3 HCMONb30BAaHUS METAIIOOPraHUYECKUX AaKTHUBAaTOpOB. CHCTEMAaTHYECKH H3Y4YEHO
BIUSHUE CTPOCHUS KOMIIOHEHTOB KaTaJIMTUYECKUX CHCTEM Ha WX AaKTUBHOCTb.
[TokazaHo, 4TO wucnoib30BaHue (GOCHUHOB TO3BOJSAET 3HAYUTEIBHO YBEJIUYHUTH
AKTUBHOCTh KATAIMTHYECKUX CHCTEM, KOTOpble paHee ObUITM HEaKTHBHBI B
nojuMepu3auun HopOopHeHa. B pabore Takke paccCMOTPEHBI COOTBETCTBYIOIIHE
s dexTh Ha MpUMeEpe aAIUKINIECKUX JTUAMUHOKapOEeHOBBIX Pd-KOMITIIEKCOB.

Cnmcok JiuTepaTypsl:

[1] Wang X., Wilson T. J., Alentiev D.A., Gringolts M.L.., Finkelshtein, E.Sh., Bermeshev
M.V., Long B.K. Polym. Chem. 12 (20), 2947 (2021).

[2] Blank F., Janiak C. Coord. Chem. Rev. 253 (7-8), 827 (2009).

baaroxapuocTu

Paboma evinonnena npu noooepoicke epanma Ilpesuoenma P Ne. M/]-497.2022.1.3.

67



1-0-29
TEPMOCTABUJIM3ALNUA IOJTUJIAKTHIA

Canpipuna A.A.Y, Ummyxamerosa A.®.Y, Cuupumonosa P.P.1

YDeoepanvroe 2ocyoapcmeennoe 6100xcemnoe obpazoeamenvroe yupeucoenue
gvicuieco obpazosanus "Kazanckuii HAYUOHATbHBIU UCCIE008AMENbCKUL
mexHo02uYecKul ynugepcumem",

2. Kazanwo

sandra00672@gmail.com

O6bembl npousBojacTBa nonuiaktuaa (IIJIA) HempepbIBHO pacTyT C KaXAbIM TOJIOM.
DTO CBS3aHO C TE€M, UTO CHIPhE ISl €r0 MPOU3BOJCTBA IOCTYIIHO, @ TAKXKE C TEM, YTO OH
obnmamaer OwuopasznaraemMoctbio. [IJIA  MOXHO UCHONB30BaTH I M3TOTOBJICHHS
YIaKOBKH, OJHOPA30BOM TOCYIbl U METUIIMHCKUX H3JEIUN pPa3IMYHOrO Ha3HAYCHUS,
MOCKOJIBKY JaHHBIM moiuMmep HeTtokcuueH [1]. Ha cerogusimiHuii neHb IPOU3BOACTBO
IIJIA B Poccuiickoit ®denepaniny HE HAAKEHO, TaK KaK OTCYTCTBYET OTEUECTBEHHBIMN
MOHOMEp — JaKTHM, U TeXHOoJorus npousBoactsa [IJIA nocrarouno cioxna. Tak, ogHa
u3 npobseM npu npousBojactse I1JIA 3akiodaercs B TOM, YTO MOJUMEP IECTPYKTUPYET
npu nepepadoTKe, MOCKOJIbKY OH 00Jjamaer ONM3KUMHU TeMIepaTypaMu IUIaBJICHUS U
nectpykiuu  [2]. TIoBBICHTH OTOT HMHTEpPBal BO3MOXHO IYTeM HCIIOJb30BaHUS
TEPMOCTA0MIN3ATOPOB, KOTOpBIE OYIyT 3aMEeUIATh TMPOIECC TEPMOAECCTPYKIIMU Ha
CTa/INM NepepadOTKH.

CymiecTByeT psia paboT, HAMpaBIECHHBIX Ha MOBBIMICHHE TepMocTtabunbHocTu [1JIA, HO
OHM HOCSAT pa3pO3HEHHBIN XapakTep, a TaKkKe pacCKa3blBAIOT O MPUMEHEHUU
cnenuduUecKuX, HE TPOMBIILICHHO BbITyckaeMbix cucteM [3, 4]. ITlostomy
NPEJICTABISIET WHTEPEC H3YYUTh BIUSHUE HA TEPMOCTAOMIBHOCTH MPOMBINIICHHBIX
ctabunuzaropos, Takux kak Mpranokc 1010, Mpradoc 168, Arunon-2.

[TpoBenenue nonmumepusanuu [1JIA ¢ ucnionszoBanuem Upranokca 1010, Upradoca 168
u Arunona-2, mokasajio, 4TO OHU CIHOCOOHBI YBEIMYMBATH TepMocTabuibHOCTh [TJIA,
NpUYEM HaWJTy4UIUM CTaOMIM3UpYIOIIMM 3ddeKToM obsagaeT Aruaoi-2, a HAauXy M
- Upranoxkc 1010.

M3BecTHO, dYTO CcMecH CTa0WIM3aTOPOB MOTYT CHHEPIeTHMYECKH  IIOBBIIIATH
tepMocTabmm3upytonuii  3gdexr. OpHako, TPOBEICHHUE MOJUMEPH3AIUU  C
ucronb30BanneM cMeceit coenunenuit Upranokca 1010 ¢ Mpradocom 168 moxazao,
4YTO OHM Jydile Topmo3sT TepmoaecTpykuuio [TJIA. Xots mHauBuayanbpHas ao0aBka
Upradpoca 168 Gonee >hdHeKTHBHO TEPMOCTAOMIM3UPYET MOJIMMEpP HA HAYaJIbHBIX
sranax. A cucrema Hpranokca 1010 u Arumona-2, mo3BOJIS€T AOCTUYL XY/AIIETO
TepMocTadbmm3upyroiero ¢ dexra, yem Arugon-2.

Cnmcok JiuTeparTyphl:

[1]. Penos JI. Hayka u unanoBaiuy, 9, 21-23 (2013).

[2]. Kopinke F.-D., Mackenzie K. Journal of Analytical and Applied Pyrolysis, 40, 43-53
(1997).

[3]. John A. Cicero, John R. Dorgan, Steven F. Dec, Daniel M. Knauss. Polymer
Degradation and Stability, 78, 95-105 (2002).

[4] Sen-lin Yang, Zhi-Hua Wu, Wei Yang, Ming-Bo Yang. Polymer Testing, 27, 957-963
(2008).
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CHUHTE3 U PAIUKAJIBHAS COITIOJIMMEPU3ALIUA TIOBEPXHOCTHO-
AKTHUBHBIX BUHNJIOBBIX MOHOMEPOB

CoxonparkoBa E.B.22, Baiirycénok A.A.1?, ®etun I1.A.3, Koctiok C.B.1?

Xumuueckuii paxynomem, benopycckuii 2ocyoapcmeennviii ynueepcumem, Munck,
benapyco
2Hayuno-uccredoeamensckutl uHcmumym gusuxo-xumudeckux npobnem benopycckozo
eocyoapcmeennozo ynueepcumema, Munck, benapycs
SUncmumym xumuu, Canxm-Ilemep6ypackuii 20cyoapcmeennviii ynusepcumem, Cankm-
Ilemepbype, Poccus
sokolnikovakatia.bsu@gmail.com

C menbio MPOBEACHHS OPraHUYECKUX peakiuii B 0ojiee JKOJOTUYHBIX YCJIOBHSIX B
KAaueCTBE PEAKIMOHHOMN Cpelbl 4YacTO UCIOJIb3YIOT BOAY, OJHAKO €€ MPUMEHEHHE YacTo
mpoOJIeMaTUYHO U3-3a HEPACTBOPUMOCTH B HEMl MHOTUX OpraHuyeckux BemiecTs [1]. s
pelIeHrs 3To MpoOIeMbl UCHOJIB3YIOT, HAIlPUMED, TOBEPXHOCTHO-aKTUBHbBIE BEUIECTBA
(ITAB) nns mepeBojia B pacTBOPUMYIO (OPMY HEPACTBOPUMBIX B BOJIE OPTaHUYECKUX
coenunenuii. IIAB B pactBopax oO0Opa3ylOT HEYCTOMUYMBBIE MHUIIEIJIbI, KOTOPHIE
pearupyroT Ha JI00ble M3MEHEHHS Cpelbl, ModToMy s "gukcaruu" MHUIIEIT ObLI
pa3paboTaH MeTOI, OCHOBaHHBIN Ha rnosmMepu3aruu [IAB Mmornomepos [2].

B nannoMm uccrienoBanuu Oblia pa3paboTaHa ABYXCTaJUitHAs METOAMKA CHHTE3a HOBBIX
ITOBEPXHOCTHO-aKTUBHBIX BHHHJIOBBIX MOHOMEPOB, & TAKXKE M3y4YE€HA UX paJuKaIbHAs
CONOJINMEpHU3anus ¢ IPOU3BOJHBIMU MaJIECUMHUIA.

=\ sl =\ e\

O~cm,), E— O‘(C\Hz)n —> O\(C\Hl)n

oH °~tcn, "~cn.),,
m A
®N

< Br©

[To pa3paGoranHOW MeTOAMKE OBLIM BIEepBble CUHTe3upoBaHbl [TAB MoHOMeEpHI C
OKCHBHHMJIbHBIMU TOJIMMEPU3YIOLUIUMHUCS TPYINaMH, OTIMYAIOIIMecs MeXAy co0oii
JUIMHOM ankuiabHOro xBocTa. CTpyKTypa BCeX COEAMHEHHM Oblla MOATBEpXKIeHa
cnektpockonueit AMP. [ToMmumo 3T0or0, OBUTH M3yUYeHBl MULIEIITIO00PA3YIOIINE CBOWCTBA
CUHTE3UPOBAHHBIX MOHOMEPOB U COIIOJIUMEPOB.

Cnmcok JinTepaTypsbl:

[1] X. Ge, Sh. Zhang, X. Chen, X. Liu, Ch. Qian. Gr. Chem. 21 (10), (2019).

[2] K. Chatjaroenporn, R.W. Baker, P.A. FitzGerald, G.G. Warr. Jour. of Coll. and Int.
Sci. 336, 449 (2009).

baarogapHocTu

Asmopvl  6n1azo0apam  BPODU (ko0 npoexma X21PM-116) 3a ¢unancosyio
nO00EpPIHCKY.

n=4;m=4,6, 10,12
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CHUHTE3 U UCCJIEJOBAHUE METAJIJI-KOOPAUHHUPOBAHHBIX
IHOJINYPETAHOB

Cupoposa M.W.1, Jlapner6aesa MU.M.!, Ilyneimesa V.A.!, Jlapner6aes P.C.?

'Kazanckuii nayuonansHwiil uccie008amenbeKuti mexHono2uYecKuti YHusepcumen,
2. Kazanw
2Kasanckutl 20cyoapcmeentvlii sHepeemudeckuii ynusepcumem, 2. Kazano
mmiwanya69@yandex.ru

[Tommyperanst (ITY) M3BeCTHBI Kak MOJIMMEPHI C MTUPOKUMH BO3MOKHOCTSIMU BIIASTHUS
HA UX TEXHUYECKHE XapaKTEPUCTUKHU U MOJYyYEHHUs KaK yJIapOIPOUYHBIX MJIACTHKOB, TaK U
anactomMepoB. OAHMM U3 CIOCOOOB BO3ACHCTBUS HAa XHUMHYECKOE CTPOEHUE W
MOP(}OIOTHIO TIOJMYPETAaHOB SBJSCTCS WX KOOPJAWHAIIMOHHOE CBs3bIBaHWE. [lpm
W3YYCHHUH B3aUMOJICUCTBHS MOJUMEPOB C METAIUTIOKOMIUICKCHBIMUA CHCTEMaMHU BaXKHBIM
SBIIIETCS PACCMOTPEHUE CIMOCOOHOCTH MAaKpOMOJIEKYJ CBSI3bIBATH MOHBI METAJIOB U
BIIUSTHUSL KOOPAMHAIIMOHHOTO CBSI3BIBAHMS HA CBOKMCTBA IMOy4YaeMBIX MaTepuajioB. B
ciyJae NOJINYPETAHOB ¢dakropamu, CHOCOOCTBYIOIIUMU BO3JICHCTBUIO
METAJNTOKOMIUIEKCHBIX COCIUHEHUH, SIBISIIOTCS HAJIMYWE JOMEHOB >KECTKUX OJIOKOB, a
Tak)Ke KOOPJUHAIIMOHHO-CIIOCOOHBIX YPETAHOBOU U CIOKHOA(DUPHOU TPYIIIL.

B nanHoli pabore wuccrneqoBaHbl OCOOCHHOCTH CTPYKTYPHUPOBAHHUS IOJIUYpPETAHOB
KOOpAUHAIIMOHHBIMH ~ coeauHeHusiMu  skene3a (III) u wmegm (II) wu  BausHus
METAJJTOKOMIUIEKCHOTO CBSI3bIBAHUSI HA MEXaHWYECKUE M dJIEKTPO(PHU3NYECKUue CBOMCTBA
METAJLTKOOPIUHUPOBAHHBIX ITOJIMYPETAHOB.

Pe3ynbTaTroM METaUTOKOMITIEKCHOM MOIU(UKAIMH SBUIOCH 3HAYMTEIBHOE IOBBIIICHUC
npeeTbHON MPOYHOCTH Ha Pa3phiB, MPEACTHHOTO YAJIUHEHUS TIPU pa3pbIBE U MOHMKEHUE
YIIETBHOTO OOBEMHOTO AJIEKTPUUYECKOTO COMPOTUBIICHUS TOJTYYEHHBIX TMOJMYPETaHOB Ha
TpU TOpsAaKa. BBICKa3aHO MPEIooXKEeHUEe, YTO HEOOBIYHOE IMOBBIIICHUE AJIACTHYCCKHUX
CBOWCTB MOJMYPETAaHOB, COIPOBOXKAIOLIEECS POCTOM MPOYHOCTH, OOYCIIOBJIEHO TEM, YTO
JOTIOJTHUTENTbHBIC MEXMOJICKYIISIPHBIC CBSI3H, 00pa3oBaHHbIC 3a cuer
METAITIOKOMIUIEKCHOTO CBSI3BIBAHUS, SBISIFOTCS JTaOWbHBIME. VcciieqoBaHbl 0cOOEHHOCTH
KOOPJMHAIIMOHHOTO  CBSI3BIBAHMSI TPOCTBIX W CIIOXKHBIX  OJHTO3(HUPIUOIOB |
YpETaHOBBIX  MPEMOJMMEPOB HAa HMX OCHOBE. YCTAaHOBIEHO, 4YTO MPUPOJa
KOOPJMHAIIMOHHOTO CBSI3bIBAHUSI W BO3JICHCTBUS METAJUIOKOMIUIEKCHBIX CHCTEM
ONpEENAIONMM 00pa3oM 3aBUCUT OT MPUPOJIbI OJUT03(UPANOIA, UCTIOIB3YEMOTO IS
CUHTE3a MOJINYPETAHOB.

baarogapuocTu

«Hccnedosanue evinonneno npu gunancosoi noooepxcke POOU, HTY « Cupuycy, OAO
«PXK/]» u Obpazosamenvrnoco @onoa «Tananm u ycnex» 6 pamkax HAyYHO20 NPOEKMA

MNe 20-33-51001».
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CHUHTE3 ITIOJIMCUJIOKCAHOB C ANAO0ITPOITNJIBHBIMUA
OYHKINMOHAJIBHBIMH ®PATMEHTAMUA U UX
INOCTIIOJIMMEPU3ALIMOHHASA ®YHKIINOHAJIN3ALUA 11O
PEAKIINUA ASU/I-AJIKMHOBOI'O HUKJ/JIOITPUCOEIUMHEHMUA

Munenun C.A.L, Besnenkuna K. AL, Apnadsesckas C.H.!, Knokosa K. C .2,
Murynun 1.A.L, Jlposnos ®@.B., Mysadapos A.M.!

YUnemumym cunmemuueckux nonumepnvix mamepuanos um. H.C. Enuxononosa PAH,
2. Mockea
cephe@mail.ru

[TonropraHoCuIOKCaHbl Pa3INYHOTO CTPOCHUSA — BAKHEUILINN KJ1acc
KPEMHHHOPraHUYECKUX MOJHUMEPOB, UMEIIINX OrPOMHOE NMPAKTUYECKOE 3HAUYEHHE: B
MEIUIIMHE, MAaIIMHOCTPOCHUH, a’POKOCMUYECKOM  00JacTH, B  IMPOU3BOJICTBE
MEHOTACUTENICH, YMSATYUTENCH, BBICOKOTEMIIEPATYPHBIX CMA30K M MHOTHX JPYTUX
chepax OBITOBOM M MPOMBIIIUICHHOW XUMHH. BBeeHNE OpraHUYecKuX 3aMECTUTENICH U
(GYHKIIMOHANIBHBIX TPYII PA3IMYHON MPUPOJLI B CTPYKTYPY MOJTHOPTaHOCUIOKCAHOB
ABJISIETCS, B CBOIO OUYEPE/b, ONPEACIIAIONIEH CUHTETUUECKON CTaleil Ha IyTH CO3/IaHUs
MaTepHuaIoB Ha UX OCHOBE.

B nanHOli paGoTe MBI CHHTE3UPOBAIU IIUPOKUN PANl MOTUAUMETHIICUIOKCAHOBBIX U
CUJICECKBUOKCAHOBBIX CTPYKTYpP, B TOM 4YHCII€ UM HOBBIX, 110 HEJIaBHO pa3pabOTaHHBIM
Meroaukam [1-2], co3maB  OWUONMMOTEKY TMOJUMEPHBIX  OPraHOCHJIOKCAHOB  C
(GYHKIMOHABHBIMU a3UIONPONUIIBHBIMU U alleTUIICHOBBIMU Ipyminamu. Ha crnemgyromiem
aTane Hamel padoThl MbI MOJO0pAIA U ONTUMHUZHPOBATH YCIOBHUS Ui 3(h(HEKTHBHOTO
MIPOBEACHUS peakiuu a3U]1-aJIKUHOBOTO LHUKJIOMPUCOEANHEHUS c
MOJIMOPTaHOCHIIOKCAaHAMU Pa3IMYHOTO CTPOCHHS, B TOM qucie
MOJIUMETHIICUIIOKCAHAMH M TIOJTUCHIICECKUBUOKCAHAMU, 0€3 UCTIOJIb30BAHUSI AMHHOB U
pacTBOpPUTENEN WM C HCIOJIb30BAaHUEM OJTWIAlleTaTa B KAauyeCTBE «3EJICHOTO»
pacTBOPUTES AJII HEKOTOPBIX CYOCTPATOB.

Cnncok JIMTepaTypshl:

[1] Migulin, D.; Milenin, S.; Cherkaev, G.; Zezin, A.; Zezina, E.; Muzafarov, A. Reactive
and Functional Polymers, 2020, 154, 104648.

[2] Milenin, S.A.; Drozdov, F. V.; Bezlepkina, K.A.; Majorov, V. Yu.; Muzafarov, A.M.
Macromolecules, 2021, 54, 6, 2921-2935.

baarogapuocTu

Paboma evinonnena npu gpunancosoii noooepacke PH® Ne 21-73-10082.
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KOHTPOJIMPYEMBbI CUHTE3 NOJJUCTEAPUJIMETAKPUJIATA B
IMPUCYTCTBUU JUTUOBEH30ATOB, TPUTUOKAPBOHATOB "
NCCIEJOBAHUE EI'O BJIMAHUA HA HU3KOTEMIIEPATYPHBIE

XAPAKTEPUCTHUKHU JU3EJBHOI'O TOIIJIMBA

[Iporuna FO.C., ITaBnosckas M.B., Konskuna E.B.

Huoicecopoockuii cocyoapcmeennwiil ynugepcumem um. H.U. Jlobauesckoeo,
2. Huxcnuti Hoe2opoo, Poccus
pavlovskaya@ichem.unn.ru

Koutponupyemas panukanbnas nonumepusanus (KPII) sBnsercss ogHUM K3 OCHOBHBIX
HAIPABJICHUH, MO3BOJISIOUIUX MOIYYaTh HOJUMEPBI ¢ YETKO 3aJaHHBIMH MOJIEKYJISPHO-
MacCCOBBIMU XapaKTEPUCTUKAMHU pa3inu4HON Tomojoruu. Cpeaum M3BECTHBIX METO/OB
KPII ocoboe Mmecto 3anmmaer obpatumas mepemaua nenu (OIIL[-momumepuzarus).
JlanHplii  cnoco® HWMeeT pAx  NPEeUMYIIECTB, a HUMEHHO  XapaKTepu3yeTcs
TEXHOJIOTUYECKOM MPOCTOTOM OCYIIECTBIEHUS M BBICOKUMH CKOPOCTSIMHU IIpolecca,
3¢ (HEeKTUBHBIM KOHTPOJIEM MOJIMMEPHU3alUU TUPOKOTO KPyra MOHOMEPOB.

[IpoBenaena monmumepusanus creaprwiMmeTakpuiata (CMA) B mpUCYTCTBUU Pa3IUYHBIX
nepeaTYnKoB Hemu: 2-MIpOoNMII-2-NIMaHOTPUTHOKApOOHATA, 2-mponui-2-
UaHOINTHOOEH30aTa, S-(THOOEH30MI)TUOTIIMKOJIEBOM KHUCIOTHI. Y CTaHOBIEHO, YTO
BeoanMble  OIIll-areHTBl MO-pa3HOMY BIMSAIOT HA KUHETUYECKHE I1apaMeTphl
nommmepusannn  CMA, a Takke Ha MOJEKYIIPHO-MAacCOBBIE XapaKTEPUCTHUKHU
nonuMepa. Tak S-(THOOEH30MIT)THOTIINKOJIeBasi KUCIOTa HE OKa3bIBAET CYIIECTBEHHOTO
BO3JICUCTBUSL HA CUHTE3 NMOJIUMEPOB HAa ocHOBe CMA B CpaBHEHHM C HUCIOJIb30BaHUEM
TPaJULIMOHHOTO WHUIMATOpa JUHUTPUJIA Aa30MU30MACISTHOM KuciaoThl. Mcnonb3yemsble
nuaHonpou3BoAnsie OINL[-areHTbl 3QPEKTUBHO PETYIUPYIOT MOJEKYJISIPHO-MAaCCOBBIC
xapaktepuTuku monu(CMA), MO3BOJISIOT MOTYy4YaTh MOJUMEPHl C HU3KUMHU HHJEKCAaMU
noauaucnepcHoctd (Mw/Mp=1.1-1.3), a Taxke NPOBOAMTDH JATBHEHUIITYIO MOIU(PHKAIHIO
MaKpOMOJIEKYJ. B 4acTHOCTH, CMHTE3MpPOBaHbI MOCT- U OJIOKCOMOJHMMEpPHl Ha OCHOBE
CMA c metunmerakpuiatom (MMA), ¢ ankunmetakpunatamu (cioxxkuabie d¢upsr Cio-
C14), tmumuannMetakpuiatom, cruposioM (CT), BUHMIIALIETaTOM.

[Tpoananu3upoBaHbl HU3KOTEMIIEPATypHbIE XapaKTEPUCTUKHU au3enabHoro tormaa (T)
B NPUCYTCTBUM CHUHTE3UPOBAHHBIX conoiaumepoB. [lomumepsr BBoaumuce B T B 1%
pactBope Tonyoia B KoHreHTparuu 200-1600 ppm. YcraHoBiIeHO, YTO MaKCUMAabHBIHI
nenpeccopubiii adpdext aa T B cinyuae moau(CMA) coctaBuit 4°C 1j1st TeMIepaTypsl
3aCThIBaHUsA, a MIPU UCTIOIB30BAaHUU OJIOK-COMONMMEPOB ¢ ankuimeTakpuiatamMu U CT -
7°C. Takum 00pa3oM CHHTE3UPOBAHHBIE BHICOKOMOJICKYJISIPHBIE COCTMHEHUSI CIIOCOOHBI
BIMATH Ha HM3KOTEeMIeparypHele cBoucrBa J[T, B dYacTHOCTM Ha TeMmmeparypy
3aCThIBAHUS, yIydllas JaHHBIA MOKa3aTeb.

baarogapHocTu

Paboma noooepowcana epanmom Huosicecopoockou obnacmu 6 cgpepe Hayku mexnonozui
u mexnuku (Ne 316-06-16-30a/22).
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N3YYEHME BJIMAHUA 4-METHJIMOP®OJINH N-OKCHUJIA HA
CUHTE3 U CBOMCTBA NOJUAKPUJIOHUTPUJIA

Tomc P.B.}?, Mensenesa C.C.1, I'epansa A JO. !, Uepnukosa E.B.23,
Kymunuuxun B.I".2, IIpokonos H.W.%, ITnyranosa A.B.°

YMUPDA — Poccuiickuii Texnonoauueckuii Yuusepcumem, MHcmumym moHkux
xumuyeckux mexunonocuu um. M.B. Jlomonocosa, 2. Mockea
2Uncmumym negpmexumuyeckozo cunmesa PAH um. A.B. Tonuueea PAH,

2. Mockea
$Mockosckuii 2ocydapcmeennviil ynueepcumem um. M.B. Jlomonocosa, xumuyeckuil
gaxynemem, 2. Mockea
toms@mirea.ru

OCHOBHBIM CBIPBEM JUISI MPOU3BOJCTBA YIJIEPOJHBIX BOJIOKOH CIYKUT MpPEKypcop,
noJiyuaeMblii Ha ocHOBe comnoiumepoB akpunonutpuia (ITAH-npekypcop). Baxnyro
pons B (opmoBanunu IIAH BonokHa NpeKkypcopoB YIJIEPOJHOTO BOJOKHA HrpaeT
pacTBOPHUTENb, MCHOJB3YEMBIM [Ji1 MPUTOTOBICHHS NPSAWILHOTO pacTBopa. B
nociaeaHue roael B KadectBe pactBoputens [IAH mnpenmoxeHo wucnonb3oBaTth 4-
metunmopdonua N-okcunx (MMO), KOTOpBIH HIMPOKO NMPUMEHSETCS B MPOU3BOJCTBE
L[EJUTFOJI03HOTO BOJIOKHA B KQUECTBE PACTBOPHUTEIIS.

[lens nannoit pabotsl uccnenoBate MMO kak pacTBoputens npu noiaumepusanu AH u
MU3Y4YUTh CBOMCTBA IOJYYEHHOIO IPOAYKTA, a Takke u3yuuTh BiausHue MMO Ha
cporictBa [TAH. IIpoBenena nonumepuzanuss AH 8 MMO B npucyrctBun JIAK npu 80
°C. Konnentpamuto MMO BapsupoBanu ot 2 10 50 mac%. [lokazaHo, 4To yBennueHue
coaepxkanuss MMO npuBoaut k cHmkeHuto MM, a npu coxepxanuun MMO 6Gonee 10
Mac% 3HaueHne MM mponykra He u3MeHsieTcs U ocraercs paBHeiM ~ 1000 [a.
Meronom TI'A Obimo oOHapykeHO, YTO TPHU HArpeBaHWM Macca oOpasma majaer
nauHeitHo ot TemmepaTypsl 150 1o 500 °C, a ocrarouHast 30JbHOCTH cocTaBiseT 55-60 %.
[Ipu »tom ©Ha JCK TepmorpamMmmax 3ameTeH cialOblii SK30TE€pPMUYECKUH IHK,
COOTBETCBYIOIIMM pEAKUMM LMKIW3aUUM HUTPWIbHBIX Trpynn. Meronom UHK-
CHEKTPOCKOIIUH TOJTBEPXKAECHO, YTO OJUIOMEpP HMEET 3HAYUTENIBHOE KOJUYECTBO
LIUKJIM30BaHHBIX HUTPUIBHBIX rpymil. OIuromMep nepexouT B BI3KOTEKy4Yee COCTOSHUE
yxke npu 100 °C. IIpenBapurtenbHble pe3yabTaThl HOKa3bIBAOT, YTO oauromepHbiii [1AH,
nonydeHHbli B MMO, He BiusieT Ha TEPMUUYECKOE MOBEIAEHUE BBICOKOMOJIEKYJISIPHOIO
[TAH, HO MOXeT ObITh MEPCHEKTUBHBIM B KauecTBE IUTACTU(PHUIMPYIOUIEH 100aBKU MpH
dbopmoBanuu [IAH-BonokHa u3 pacminasa. [Ipu uccnenoBanuu cmeceit ucxoguoro [IAH
¢ MMO (comepxanne ot 5 no 40 mac%) yCTaHOBIEHO, YTO MPU TEPMHUECKOM
BO3JCHCTBUU IPOLECC LMKIM3ALMUKA NMPOXOAUT B JABE CTaauu, ~ 200 u ~ 270 °C. YUem
oonbiie conmepxkanue MMO B cmecu, TemM 0ojiee MHTEHCHUBHO MPOXOJUT CTaaus
nuKiau3anusa npu Oosiee HU3KOM Temneparype. Ilpu uccnenoBanun BinustHuss MMO B
pactBope ITAH — JIMCO, taxxke mokazaHo, 4yTo yxe npu temmeparype 135 °C
cHmxkaerca MM ITAH u yBennuuBaercs cofaepkaHue HUKIn30BaHHbIX CN-rpym.
baarogapHocTu

Paboma evinonnena npu gunancosoil nododepoicke Poccuiickoeo nayunoeo ¢gonoa
(epanm 17-79-30108-11).
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CTEHJIOBBIE JJOKJIAJIBI

74



1-P-01

KAPBOCHJIAHOBBIE TEHAPUMEPBI C ®YHKIIMOHAJIBHOM
OBOJIOYKOH

Apnabesesckas C.H., Munenun C.A., My3adapos A.M.

Hncmumym cunmemuueckux nonumepruvix mamepuanos um. H.C. Enuxononosa
Poccuiickou akademuu nayk, . Mocksa
ardabsof@gmail.com

Jlenapumepsl — 3TO XOPOIIO U3BECTHBIM KJIACC MTOJIMMEPOB, UMEIOIINX Psii YHUKAIBHBIX
cBoiictB. CpenM HUX BBLIEIAIOTCS KapOOCWIIAHOBBIE JEHIPUMEPHI, MOCKOJIbKY OHH
MMEIOT MPEUMYILECTBA NEpe] IPYrUMHU JEHAPHUMEpaMu: MPOCTYI0 CXEMY IOJIY4YECHMS,
XMUMHUYECKYI0 MHEPTHOCTb CKeJleTa, IIPU 3TOM BBICOKYIO PEAKIMOHHYIO CIIOCOOHOCTB
¢byakuumoHanbHbIX rpymi [1]. [1o3ToMy OHU SBISIOTCS MHTEPECHBIMH OOBEKTaMH IS
nanbHenmen (yHKIMOHAIU3AINN U TIOCTPOEHUS PA3IIMYHBIX CTPYKTYD.
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B pa6ote npoaemMoHCTprpOBaHbI OTU(GYHKIIMOHAIBHBIE KApOOCUIIAHOBBIE JIEHIPUMEPHI
C a3WJIHOW, aMHHHOM, KapOOKCHJIBLHON U aleTHJICEHOBOH 000J04koil. B kauecTBe
HCXOJIHOTO COEIMHEHHS B3AT KapOOCHIJIAHOBBIA NIEHIPUMED C aJUTUIBHOM 00OJOUYKOM.
Bce nonydennsle coequHeHns oxapakrepuzoBansl merogamu AMP u I'TIX.

Cnmcok JiuTepaTypsl:

[1] Rabiee, N., Ahmadvand, S., Ahmadi, S., Fatahi, Y., Dinarvand, R., Bagherzadeh, M.,
Rabiee, M., Tahriri, M., Tayebi, L. and Hamblin, M.R. J. of Drug Delivery Science and
Technology 59, 101879 (2020).
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CHHTE3  HCCJIEJOBAHUE TEPMO- M COJIE-4YBCTBUTEJIBHBIX
MOJUAM®OJIUTHBIX HAHOTEJIEl HA OCHOBE MMPOU3BOJIHBIX
AKPUJIAMM/JIA

Asz6aesa A.E.1?, [1laxsopoctos A.B.!

LUncemumym nonumepnvix mamepuanos u mexnonozauii, 2. Anmamol
2Satbayev University, kagheopa xumuueckoii u buoxumuyeckoii undicenepuu, 2. Arimamol
ayazbayeva.aigerim@gmail.com

[Tonnam¢onuTHeie HAHOTEIM MOTYT pearupoBaTh Ha u3MeHeHuss pH, Temmepartypsl,
CoJIEBOM J0OOABKHU, CMEHBI PACTBOPUTENS, BO3ACHCTBUS AJNEKTPUUECKOTO U MAarHUTHOTO
MOJIsl, CBETOBOI'O M3IYYEHUS U JIPYTrUX (PaKTOpOB, UTO MO3BOJSET KOHTPOJIUPOBATH UX
MOPUCTOCTh, pasmep u TpodHocTh [1]. [lommamdonutHble HaHOTETHM HAa OCHOBE N-
m3onponmiakpwiamuga (HUITAM), wHatpueBol conm  2-aKpuiaamua0-2-MeTHiI-1-
nponancynbdokucnorel  (AMIIC) u  (3-akpwiiaMuIONPONIII) TPUMETHUIAMMOHHUS
xnopuna (AIITAX) cuHTE3MpOBaHBI METOIOM CBOOOJHOPAJAUKAIBHON MOJIUMEPU3AITU
B IIPU MOJIBHBIX COOTHOILIECHHUSAX UCXOAHBIX MOHOMEpOB [HUITAM]:.[AMIIC]:[AIITAX]
= 90:5:5; 90:2,5:7,5; 90:7,5:2,5 mon.%. B mpenpiaymux padoTax ObIIIM CHHTE3HUPOBAHBI
U MICCIIEIOBaHbI JTMHEHHBIC TOIUaM(OIUTHI UICHTHYHBIX COCTaBOB [2].

jljg DU G *xo]% LT
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HUMAM AN Na+_0,3%0 o)’\ ,Lj 07> 0 Na* o
Cl \ cl l m k p
*

AMTAX AMMNC MBwuc

CTpyKTypa U cocTaB moJuaM(OIUTHBIX HaHOTeNe ycTaHoBIeHbI MeTogamMu UK-Dypoe
u 'H IMP cnextpockonuu. MeToIoM JAUHAMUYECKOTO Ja3€pHOIO CBETOPACCESHMS M
J3€Ta-NOTEHLMAajga  ONPEIENIEHbl  CPEeJHErHApoJMHaMHueckue pasmepel Rn  u
noBepxHOCTHBIC 3apsasl (). BosaeiicTBue TemmepaTypbl M COJIEBOM 100aBKM Ha
¢da3zoBoe mMOBeAEHHE HaHOTeNeld H3yueHbl B BOJIHO-COJIEBBIX PAacTBOpax B WHTEpBaje
temmepatyp ot 25 10 60°C u B MHTEpBaje MOHHOHM CHIIbI pacTBopa (M), co3maBacMoin
NaCl, or 1 go 10> mM. Temneparypsl (a30BbIX MNEPEXOJOB HaHOTeled co
cOalaHCUPOBAHHBIM 3apsIIOM MPOXOJAAT Yepe3 MaKCUMYM MpH A00aBIECHUHU COJIM, B TO
BpEMSI KaK dTOT K€ MapameTp JUisi HaHOTrelel ¢ HecOaTaHCHUPOBAHHBIM 3apsiiOM PE3KO
CHWKaeTcs Tmpu Oojee BBICOKMX KOHIICHTpalusax gobaBisiemoit comu. dDa3oBbie
nepexo/ibl B 3aBHCUMOCTH OT cocTaBa M HOHHOW cuibl pactBopa NaCl nexar B
unTepBaie 33-52°C.

Cnmcok JiuTeparTypsl:

[1] Drozdov A., Sanporean C., deClaville Christiansen J. Mater. Today Communications
6, 92-101 (2016).

[2] Ayazbayeva A., Shakhvorostov A., Seilkhanov T., Aseyev V., Kudaibergenov S.
Bulletin of the University of Karaganda. Chemistry 104, 9-20 (2021).

baarogapHocTu

Hannoe uccnedosanue @vinonneHo npu @urancogou noodepicke Komumema Hayku

Munucmepcmea  obpasosanus u uayku Pecnyonuku Kasaxcman  (epanm — Ne
AP08855552).
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1-P-03

HOBBIE TEPMOYYBCTBUTEJBbHBIE ITOJIUPUP-T'PADT-
IHOJIMOKCA3OJ/JIUHBI HA OCHOBE CYJIb®OHUIXJIOPUIHBIX
MAKPOUHHULIMATOPOB

brnoxun A.H., Pazuna A.b., Kypiasikua ML.II., TenpkoBueB A.B.

HUncmumym evicokomonekynapHulx coedunenuil Poccutickou akademuu Hayx,
2. Canxkm-Ilemepoype
44stuffAd@gmail.com

HoBbie amdudunbuabie mnonudpup-epagm-noamokca3onuHbl ObUIM  CUHTE3UPOBAHBI
IIyTEM KAaTUOHHOM IIOJMMEPHU3AlMM  OKCA30JIMHOB C  pPACKPBITHEM LHKIA C
UCIIOJIb30BAHUEM psifla MaKpPOUHUIIMATOPOB HA OCHOBE CJOXKHBIX MOIMAI(YUPOB C
CyNnb()OHMWIXJTOPUAHBIMA WHUIUUPYIOIIUMHA TpynnamMu. [LIOTHOCTh TPUBUBKH |
TUAPOPMIBHOCT TOAUA(UPHOW OCHOBHOM LENU PEryJupoBaid NYTEM BBEACHUS
pa3IMYHBIX JHOJOB B CTPYKTYpy moiuddupHOro MakpouHuiuaropa. I[lomusdupsr c
CyNnb()OHWIXTOPUAHBIMUA TPYIIAMHU ObUIM CHHTE3UPOBAHBI MO METOJMKE AKIENTOPHOM
noJIMKoHAeHcauuu. Ha BTOpoM 3Tame MpOBOAWIM KAaTHOHHYIO IOJHMEPHU3ALUI0 2-
QIKWUI-2-OKCa30JMHOB C pacKpeiTheM mukia B 1,2-muxmopatane mpu  100°C ¢
UCIIOJIb30BAHUEM TMOJYYCHHBIX CYIbGOHUIXJIOPUAHBIX. CTPYyKTypa CHHTE3UPOBAHHBIX
NOIMMEPOB ToATBepxkaeHa MerogoM ‘H SIMP  cnekrpockonuu. MoneKyaspHO-
MAacCOBBIE XApPAaKTEPUCTUKA MW IUIOTHOCTb IIPUBHUBKH ONPENEISNIA METOAOM TIEllb-
MPOHUKAOIIEH XpoMaTorpapuu.

O (;S\Rz O 0O
GG

SO,Cl SO,
V\Na’
A
R o]

2

R, = (CH,)s, (CH,);, PEG-200, PPG-250, PEG-600

R, = Et, i-Pr, n-Bu
[TockonbKy MOMMOKCA30JUHBI SBISAIOTCS aM(PUPUIBHBIMU TOJIMMEpPaMH, UX BOJIHBIC
pacTBOpHl  MpeTepneBaloT (a3oBBIA  MEepexoa MEpBOro  poAa IMoJx  JAECWCTBUEM
Temneparypsl. B HacTosmeir paboTe W3y4yeHbl TEPMOYYBCTBUTENIbHBIE CBOMCTBA
CUHTE3UPOBAHHBIX TpadT-COMOIMMEPOB, a TaKKe H3ydyeHa B3aUMOCBI3b MEXIY
CTPYKTYpPOM NOJMMEpa M MPOSBISIEMbIMUA CBOMCTBaMu. [lokazaHO, 4TO MOJIy4YEHHBIE
rpadT-conoauMephl XapakTepu3yroTcs (a30BBIMU IMEPEX0JlaMU B BOJHOM pPAacTBOPE B
LHIMPOKOM MHTEpBase temneparyp ot 35 no 80 °C.
baaroxapuocTu

Paboma  evinonmena npu  noodepowcke  epamma  Ilpasumenvcmea P® (Ve
14.W03.31.0022).
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1-P-04

CHUHTE3 MUKTOJIYYEBBIX 3BE3/100BPA3HbBIX ITOJIMMEPOB C
KAJIMKC[S]JAPEHOBBIM HEHTPOM BETBJIEHUSA U TYYAMMU
HOJUITUJIEHITINKOJIA U ITIOJIN-2-OKCA3OJINHA

binoxun A.H., Ko3suna H./I., Pasuna A.b., TeupkoBues A.B.

Hncmumym evicokomonekynapHulx coedunenuii Poccutickoil akademuu HayK,
2. Canxkm-Ilemepoype
44stuffAd@gmail.com

MuxkromnydyeBble  3B€31000pa3Hble  CONOJMMEPBI  MPEACTABISAIOT  COOOM  HOBBIM
IIEPCIEKTUBHBIN KJIACC IIOJIMMEPOB C JIydaMH pa3JIMYHOM XWMHMYECKOW IPUPOJIBI,
NPUBUATBIMUA K €IWHOMY LEHTPY BETBJICHUSA. BapbupoBaHuE€ CTPYKTYypbl Jy4deld B
MaKpOMOJIEKYJIaX MHKTOJIYYEBBIX COMOJIMMEPOB IO3BOJIIET TOHKO PETYJIUPOBaTh HX
(U3UKO-XMMUYECKUE CBOICTBA, a TAaKXKe BIUATH HA MPOLIECCHl MULEIO00pa30BaHus U
KOMIUIEKCOOOPa30BaHMs B BOJHBIX Cpe/ax.

OpnHako, TONYy4eHHE MHUKTOIYYEBBIX 3BE37000pa3HBIX TMOJMMEPOB C 3aJaHHBIMU
CTPYKTYPHBIMH XapaKTEpPUCTUKaMHU IMPEACTABIAECT COOOW JOBOJBHO TPYHOEMKHIA
npoiiecc, U TpeOyeT MpUMEHEHHUs BBICOKOA()(PEKTUBHBIX METOAOB CHHTE3a, TaKUX, KaK
"KIMK-XUMUS'" U KOHTPOJUpyEMas OJIMMEpH3aliusl.

B mactosmedt pabore mpeuiokKEeH HOBBI METOJ CHHTE€3a MHKTOJIYUYEBBIX
3Be34000pa3HBIX  COMOJUMEPOB  C  JIydaMH  TOJH-2-alKWI-2-OKCa30JMHA U
MOJIMATHIICHTJIMKOIISA, a TaKKe OOIIMM IEHTPOM BETBIEHUs TUNa Kanukc|[8lapena. B
OCHOBE METOJa JISKUT MPHUMEHEHHE TMOJX0Ja "NPUBHUBKA HA MYJb(YHKIIMOHATHHBIHI
ueHtp BerBieHus" (Puc. 1). Ha mepBoM 3tane o-aMMHO(YHKIIMOHATU3UPOBAHHbBIE LIETIH
MOJIMATUIICHTJIMKOJSL  ObUTM  MPUCOEAMHEHBI B BEpXHUU 0004 kamukc|8]apeHa,
(YHKIIMOHATM3UPOBAHHOTO Cyib(orpynnamMu. Ha Bropom 3tane cuUHTE3a BBEAEHHBIC B
HIDKHUN 0007 Kanukc[8]apeHa amuiruapasuaHble TpyHmnbl ObUIM HCIONIb30BAHBI IS
TEPMUHHUPOBAHUS KUBYIINX LIETIEH MOJIU-2-aJIKUI-2-0KCa30JIMHA, TOJIYYEHHBIX METOJIOM
KaTHOHHOMW MOJIMMEPU3ALINU 2-0KCA30JMHOB C PACKPBITHEM LIUKIIA.

0 OYR
H\ %\/N
N
R=Et, i-Pr
CuHTe3upoBaHHBIE  O0pa3llbl  MUKTONYYEBBIX  3BE3A000pa3HBIX  COMOJIMMEPOB
oxapakTepu3oBanbl MeTofgamu H SIMP crmekrpockonuu, Y®-CIEKTPOCKONUH, Tellb-
MPOHUKAOIIEeH XxpoMaTorpadpuu.
baaronapuocru

Paboma evinonnena npu noooepowcke cmunenouu llpezudenma Poccutickoti @edepayuu
MON00bIM yuenbim u acnupanmam (Koukype CI1-2022).
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1-P-05

COIIOJIMMEPBHI 2-AKPUJIAMMU N O-2-
METUJIPOITAHCYJIb®OKHUCJIOTHI C 2-
I'MAPOKCUIOTUIIMETAKPUJIATOM — IIEPCIIEKTUBHBIE
HOCUTEJIA JTEKAPCTBEHHbBIX BEIIIECTB

Barun A.A.12, Bopucenko M.C.2, Conosckuii M.B.?

LCanxm-Ilemepbypackuii 20cydapcmeenblii MexHON02UYECKUL UHCTUMYM
(mexnuuecxuii ynueepcumem), 2. Cauxkm-Ilemepoype
2PUncmumym 6b1COKOMONCKYNAPHBIX coedunenuti Poccutickotl akademuu Haykx,
2. Canxkm-Ilemep6ype
artem.vagin.99@mail.ru

Pa3paboTka cucTeM [OCTaBKM MPOTUBOBUPYCHBIX M aHTUOAKTEPUAIBHBIX AareHTOB,
HallpaBJICHHAss Ha TMIOBBIIIEHUWE WX JIOKAJIbHBIX KOHIIEHTPALMI B KIETKE-MUIICHHU,
yIIy4IieHue OMOIOCTYITHOCTH, CHIDKEHUE TOKCUYHOCTH BAB, a Takke Ha mpeojosieHne
JIEKapCTBEHHOW YCTOMYMBOCTH BO30yAMTENEH K MPUMEHSEMbIM IIpernapaTam, sBISETCS
oJHOM u3 3amau coBpeMeHHOW xumuu [1]. Cpean M3BECTHBIX COCOO0B MOIUBUKAIINH
FAB MOXHO BBIACINUTH JEPUBATU3ALMIO ILEJIEBOIO JICKAPCTBEHHOI'O BEIIECTBA
CUHTETUYECKHMMH HETOKCUYHBIMHU IOJIUMEpAaMU C OOpa30BaHMEM IPOU3BOJHOIO CO
CBOMCTBaMH, BapbUPYIOIIUMHUCS B 3aBUCUMOCTH OT HCIIOJIB3YEMOIr0 MOJIHMEpa-
HOCHUTEJIS.

K  mepcnekTMBHBIM ~ HOCHUTENSIM  OTHOCHTCS ~ CONOJIUMEp  2-aKpHiIaMuao-2-
Metunmnponancyibpokuciaorsl  (2-AAMIICK) ¢ 2-ruapokcudTHiMeTakpuiaTom (2-
['ODMA), B cocTaB KOTOPOTO BXOJAAT PEAKIMOHHOCIIOCOOHBIE THAPOKCO- H
cynb(dorpynmsl, MO3BOJSIOIIME BKIIOYUTH B COCTaB JEPUBATOB HAa €ro OCHOBE
HecKonbko BAB. lMckomble comonmumepsl IMOJIy4daad METOAOM COIOJMMEpPU3ALUU B
sraHosie npu 65°C B TeueHue 48 uy, B KauecTBe MHULMATOpa Hcnosb3oBainu AVBH.
Ounctky 00pa3oB OT OCTATKOB MOHOMEPOB OCYUIECTBIISUIA METOAOM JUain3a MPOTUB
BO/bI uepe3 nodynpoHunaemyr memOpany ¢ MWCO 1000. CocraB comojiumMepoB
OTpeNessUId TOTEHIIMOMETPUYECKUM TUTPOBAHUEM, DPACTBOpPSAS HABECKy oOpasna B
n30bITke 0,1 H NaOH u tutpys ocratok menouu 0,1 ©# HCI. Ctpoenue cononrmeposn 2-
AAMIICK-2-TOOMA noarsepxaanu merogamu UK- u AMP-cniektpomeTpun.

BBuay Hanmuuusi cOOCTBEHHOU MPOTHBOBHPYCHOW AaKTUBHOCTH Y CyIb(OCoIepxKaIlmx
MOJIMMEPOB, ObLIa OIeHEHA MPOTUBOBUPYCHAS aKTUBHOCTH comnoymMmepoB 2-A AMITCK—
2-'OOMA 10 OTHOLIGHHIO K PECNUPATOPHO-CHHIIUTHAILHOMY BHPYCY uYeJIOBEKa
(HRSV). TlonyueHHble 3HAYCHHsSI XUMHOTEPANICBTUYECKOTO WHJIEKca coctaBwin 3-10,
YTO TMO3BOJIIET TOBOPUTh O HAJIMYUM TNPOTUBOBUPYCHOM AKTUBHOCTU Y HMCKOMBIX
COTOJIMMEPOB.

Cnucok quTeparyphl:

[1] Hanapun E.®@., Jlaspos H.A., Conosckuit M.B., Illanvnosa JLU. Tlomamepsbi-
HocuTenu Omonornuecku akTUBHBIX BemiecTB. CankT-IlerepOypr, LIOII «IIpodeccus»,
2014.

baarogapHocTu

Aemopwl  svipadicarom  6aazooaprocms  compyonukam DPI'BY HUU epunna um.
Cmopoounyesa 3a npogeoexue mecmos NPpOMUBOBUPYCHOU AKMUBHOCMU HONYYEHHbIX
CONoOaUMEPOS.
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1-P-06

CUHTE3 U OIITUMU3ALIUA CBOMCTB IHOIMUMHUJA HA OCHOBE
3,3",4,4'-BUGEHUWITETPAKAPBOHOBOU KUCJIOTHI U 1,3-BUC-(4-
AMMNHO®EHOKCH) BEH30JIA

Bamuyniuua K.C.2, Connmarosa A E.2, Llerensckas A.IO. 2, Kysnenos A.A.?

YUnemumym mouxux xumuueckux mexronozuii umenu M.B. Jlomonocoea MUPIA
Poccuiickozo Texnonoeuueckozo Ynusepcumema,
2. Mockea
2Uncmumym cunmemudeckux noaumepuovix mamepuanoé umenu H.C. Enuxononosa,
2. Mocksa
DunkelheitOstern@gmail.com

Apomaruueckue noauumuabl ([IN) — kmacc monuMepoB ¢ YHUKaIbHBIM KOMIUIEKCOM
CBOICTB, TaKMX KaK TE€PMOCTaOMIIBHOCTb, TEIJIOCTOMKOCTh, IIMPOKHUI TeMIlepaTypHBIi
MHTEpBAJl AKCIUTyaTallid M JIp. HAlUIM IIMPOKOE MPUMEHEHHUE B PA3IMYHBIX 00JIacCTIX
(a’poxocMuUecKasi MPOMBIIIJIEHHOCTh, dJeKTpoHuKa U T.1.) [1]. Ha manHbIli MOMEHT
aKTyaJIbHOM 3ajadeil sABISIETCA pasBUTHE TepMomutacTuuHblx [IM ¢ BeIcOKOM
termtocTorkocThio (300-350 °C), B 9aCTHOCTH CO3JaHHE OTCYCCTBEHHBIX aHAJIOIOB
H3BECTHBIX TEPMOIUIACTUYHBIX MOJIMHUMHUIO0B, Takux kak Aurum, LARC CPI u np.

B nmanHoit paGore ObUI CHHTE3WpPOBAH APOMATUYECKUW TMOJMMMHI Ha OCHOBE
KOMMEPYECKHU JIOCTYITHBIX MOHOMEPOB JUaHTUAPUIA 3,3'.4,4'-
oundenunreTpakapOOHOBOM KUCIOTHI U 1,3-0mc-(4-amuHodenokcn) Oen3ona (quaMuH R)
C HCIIOJIb30BAaHMEM OPUTHHAIBHOIO METOJa BBICOKOTEMIIEPATYPHON KaTaTUTHYECKOU
MOJIMKOHCHCAIIMU B paciuiaBe OeH30iHOM kKucioThl [2]. Llenbto manHON paboThl ObLTa
onTUMHU3AIUS  (PU3UKO-XUMHUYECKUX CBOMCTB CHHTE3MPOBAHHOTO TMOJUUMHUAA JJIS
MOJTIYYEHHUS TPOAYKTA, CIOCOOHOTO IepepadaThiBaThCs Yepe3 paciuiaB CTaHAapTHBIMU
JUTSL TEPMOTUTACTUYHBIX TOJTUHUMHUIOB METOIaAMH.

st oTOM 11enu ObUTH BBIOpaHBI HECKOJIBKO CTIOCOOOB: UCIOJIb30BAaHHE MOHOMEPOB HE B
CTEXMOMETPUUECKOM COOTHOIIIEHUH; WCIOJIb30BAHUE IMPOILIECCUHIOBBIX J100aBOK, a
Tak)Ke J00aBJICHUE OJUTOMEPHBIX MPOJAYKTOB TAKOH K€ XUMHUYECKOU CTPYKTYPHI.

bolmu  M3ydeHBl TEPMHUUYECKHE CBOMCTBA  MOJYYEHHBIX  OOpas3lOB  METOJaMU
nudpepeHIuanbHO-CKAHUPYIONEH — KaIOPUMETPUH,  TEPMOTPABUMETPUUYECKUM U
TEPMOMEXaHUYECKUM aHaJU30M, CTPYKTypa U MopQoiorus ObUIM TOATBEPKICHBI
Meroaamu MK-crekTpockonuu U ¢ UCMOIb30BAaHUEM IIMPOKOYTIIOBOIO PEHTI€HOBCKOIO
paccesHUs, a TaKXe TMPEeIBAPUTEIbLHO BIUSHUE Pa3HBIX CIIOCOOOB YIYYIICHHS
PEOJIOTMYECKUX CBOMCTB MPOBEPSIIN IPECCOBAHUEM B BBICOKOTEMIIEPATYpPHOU IIpecce.
Cnmcok JiuTepaTypsl:

[1] Muxatinun FO.A. Cankt-IletepOypr: [Ipodeccus, 2006. — 624 c.

[2] Kuznetsov A.A. High Performance Polymers 12 (3), 445 (2000).

baaroxapuocTu

Paboma evinonrnena npu noooepoicke Poccuiickoco ¢onoa  @yHOamMeHmMAanrbHbIX
uccneoosanuti, epanm Ne 20-53-04022.
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BJIUSHUE XUMUYECKOM CTPYKTYPbI )KECTKHUX BJIOKOB HA
TEPMUYECKHUE U JE®@OPMAIMOHHO-ITPOYHOCTHBIE
XAPAKTEPUCTUKHN CEI'MEHTHbBIX IOJIMYPETAHMOYEBHUH

Bacuibes 5.B.12, ITonosa E.H.!, Baranos I'B.!, Ceetnunsiii B.M.!, Cmupaosa B.E.%,
Byrpos A.H.1?

Y Unemumym evicokomonexynapnvix coeounenuti Poccuiickoll akademuu Hayk,
2. Canxkm-Ilemepoype
2Canxm-Ilemepbypackuii 20cy0apcmeennvlii 21eKmpomexHu4eckull yHueepcument
“IDTU”, 2. Canxkm-Ilemepbype
boris8152@gmail.com

BapbsupoBanre XuMHU4eCKON CTPYKTYphl apOMaTHUECKUX M alin(aTHIECKUX 3BEHBEB IMPH
(bU3NKO-XUMUYECKOM KOHCTPYMPOBAHUHM MYJIBTUOJIOYHBIX COTMOJIMMEPOB TO3BOJISET
LIECJICHANPABIICHHO  W3TOTABJIIMBATh MaTEpHabl CO  CBOMCTBAMH  TE€PMOILUIACTOB,
AIIACTOMEPOB M TEPMORJIACTOIIACTOB. HeEkoTopble M3 TakuX MaTepualioB MPOSBISIOT
apdexT namsaTH GOpMbI U MOTYT OBITH HCIIOJIL30BAaHBI B KAa4e€CTBE WHTEIUICKTYaTbHBIX
MEXaHWYECKUX IPUBOJIOB, MMIUIAHTATOB, CTEHTOB, IIOBHBIX HUTEH W MaHUITYJISITOPOB.
[IpoBoguMBIiT B JaHHOW paboTe 3a CUET HCIOJIB30BAaHUS JUU30IIMAHATOB M JTUAMUHOB
pa3IM4YHOIO  XUMHYECKOTO  CTPOCHMSI  MOJEKYJSPHBI ~ [W3ailH ~ CErMEHTHBIX
nonuyperanmoueBuH ([IYM) Ha ocHoBe monukamnponakton guona (IIKJI) ¢
MOJIEKYJIIPHOU Maccoy 2 k/la mo3Bov BBIIBUTH KOPPEISILIMM MEXAY HAIMOJIECKYJIIPHON
CTPYKTYpOU MYJIbTUOJIIOK-COMIOJIMMEPOB U UX TEPMOMEXAHUYECKUMH CBOMCcTBaMU. Bb1Oop
[TYM B kauecTBe OOBEKTOB HCCieNOBaHMs Obul 0OyCIOBIIEH OOpa3oBaHHEM B HUX
OMJICHTAaHTHBIX BOJOPOJHBIX CBSI3€d MEXKAy TpyNIamMd MOYEBHUHBI M YypeTaHa, dYTO
crocoOCTBYIOT Oosiee 3 (heKTUBHOMY MUKPO(HA30BOMY Pa3JIEICHUI0 apOMATHUYECKUX U
anmnpaTuieckux OJIOKOB 10 CPaBHEHUIO C JPYTMMHU THIIAMA CETMEHTHPOBAHHBIX
nonuyperaHoB. bojee BbICOKas CTemeHb pasneneHus THOKOM U skecTkol (a3
MIOJIO’KUTENIbHBIM 00pa30M CKa3bIBAa€TCsl Ha peJakCallMOHHBIX U (ha30BBIX MEpexojax B
cerMeHTHBIX [TYM, 9TO MO3BOMSIET HOCTHTaTh 3HAYUTEIBHBIX OOPATHUMBIX JehopMaIluii
NpU MEXaHWYECKUX MCIBITAHUSAX Takoro poja cucteM. [[ns GopMupoBaHHS >KECTKUX
OJIOKOB OBUIM HMCTOJB30BaHBI CUMMETPUYHBIC M aCUMMETPUYHBIC NuMU3olMaHaThl (4,4'-
MetuneHaupenmnaguuzonmanatr  (MAW),  24-tonyunengumzormanat  (TAU)) B
KOMOMHAIIMU C TMaMUHAMH T€TePOLUKINYECKON CTPYKTYphI (M-permnenauamMut (OIA),
n-OJ[A, 4.4-muamuHogudenwn, 4,4-auamMuHOaMEeHWIOBBIA  ddup, 4,4'-Ouc-(4-
amuHopeHokcn )audpenmicynbdon (CO/L)). Ctpykrypa Becex norydeHHbIX coctaBoB [ITYM
obuta monTeepkaeHa meronamu UK u AIMP-cnektpockornuu. TemmepaTypbl CTEKIOBaHUS,
TUTABJICHUS U KPUCTAILTU3AIIMU TTOJIYI€HHBIX MAaTePHAJIOB OBLIM OMPEAETICHbI C TTOMOIIBIO
metonoB JICK u JIMA. Mexanuueckue cBoiictBa [IYM Obuin uM3MEpeHb B pexUMe
OJTHOOCHOTO pacTsKeHUsl. BblIo moka3zaHo, YTO yBETMYEHHUE AJIMHBI KECTKHX OJIOKOB
MPUBOJUT K POCTY 3HaueHUM monyns KOHra u CHMIKEHHIO OTHOCHUTENBHOTO Y/UTMHEHHS
npu paspeiBe. Hanmuumne B CTpyKType YATUHUTENS LIETH KUCIOPOJa B KaYeCTBE IIapHUPA
CIOCOOCTBOBAIO  KpUCTaUIM3anuu TuOkux cermeHToB I[IYM. Ha ocnHose TIKJI,
muuzonmanatoB MJIM u TAWU, a taxxe nuamuda COJ[ Obuld  CHMHTE3UPOBAHBI
MYJIBTHOJIOK-COTIOJMMEPBl  C TUIATO KAay4yKOMOJOOHOW 5SIAaCTHYHOCTH B IIMPOKUM
uHTepBaie Temnepatyp (50+150°C), koropble mnepepabaThIBAIUCh C NPUMEHEHUEM
a/IMTUBHBIX TEXHOJOTUN U JINTHEBBIX METOJIOB.
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PH-4YBCTBUTEJIbHBIE A'EHTBI OBPATUMO NMEPEJAYH IIEITU B
KOHTPOJIUMPYEMOMU ITOJIMMEPU3ALIMN BUHNJIOBBIX
MOHOMEPOB

BiacoB A.M., Jlunymkuna E.A., I'puropseBa A.O., 3aiiues C./1.

Hayuonanvnwiil ucciedosamenvckuti Husicecopoockuil 2ocyoapcmeenubiil yHugepcumen
um. H. U. Jlobauesckoco,
2. Huorcnuii Hos2opoo
artem.vlasov5702@gmail.com

AreHTBI 00paTUMO mepenayun 1enu, TpUMEHsIeMble TIPU PaIUKATBLHON MOJTUMEpU3aIuu
c oOpaTtuMoil mepenayeil 1LeMu, BHIOM3MEHSIOT MEXaHU3M MOJUMEPHU3AIUU TaKUM
o0pa3oM, YTO XOJ pEaKIUU JIETKO KOHTPOJIMPOBATh, a TMOJydaeMble MOJUMEPHBIC
00pasIipl OTINYAIOTCS OoJiee Y3KHM MOJICKY/IIPHO-MAacCOBBIM pacnpenenenuem [1, 2]. B
olmemM ciy4ae, /i aKTUBHBIX W HEAKTUBHBIX MOHOMEpPOB TPEOYIOTCS areHTHI
Pa3IMYHOTO CTPOEHHUS, YTO OTPAaHMUYMBAET BO3MOXKHOCTU MeToAa. pH-uyBCTBUTEIbHBIE
OIIL] areHThl, SBJISIOIIMECS MPEIMETOM HAIIUX HCCIECIOBAaHWW, B 3aBUCHUMOCTH OT
YCIIOBUI CHHTE3a MOT'YT CYHIECTBOBaTh B IPOTOHUPOBAHHON MM HEUTpanbHOU opMax
U MOTYT OBITh MCTOJB30BAHBI JIJISl TIOJUMEPHU3AIUH MOHOMEPOB PA3TUYHON aKTUBHOCTH
Y, 4YTO HEMAJIOBAXKHO, /1JI COMOJIMMEPHU3ALINH AKTUBHBIX M HEAKTUBHBIX MOHOMEpPOB [3].
B pabGore Obin cunTesupoBaH pH-uyBcTBUTEnbHBIM areHTt OIIL 1-umano-1-
MeTHIATUI( peHnn )(MupuauH-4-11)-KapOaMO U THOHAT (LIMIIK). Hccnenorana
MOJIMMEpPU3aLlds CTUPOJIa, BUHWIIALETATa, METHJIMETaKpuiaTa WU MeETWIaKpuiaTa B
IIPUCYTCTBUM pa3nu4HbIX KoHUeHTpauui [[MIIK kak B mpucyTCTBMHM TOHOpPA IIPOTOHOB
(TpudTopykcycHas kuciora), Tak U Oe3 Hero. Ilokazana paznuuHas 3¢Q¢GEeKTUBHOCTH
NPOTOHUPOBAHHOW W HeWTpanbHOU (popm LIMIIK B monmmumepusaiuu ucciaeI0BaHHBIX
MoHoMepoB. [lomyduen Onok-conmomumep IICt-6710x-1IBA, comomumep cTUpOI-
METHJIAKPUIIAT U CTUPOJI-BUHUJIALIETAT, MTOJIY4eHbl KPUBbIE COCTaBa COMOJIMMEPA CTUPOJI-
METUJIAKPUJIAT, ONPEIETICHbl OTHOCUTEIbHBIE aKTUBHOCTH MOHOMEPOB.

Cnmcok JiuTepaTypsl:

[1] Chernikova, E.V., Sivtsov, E.V. Polymer Science, Series B. 59, 117 (2017).

[2] Barner-Kowollik. Handbook of RAFT Polymerization. WILEY-VCH, 2008.

[3] Keddie D. J., Guerrero-Sanchez C., Moad G., Mulder R.J., Rizzardo E., Thang S.H.
Macromolecules 45, 4205 (2012).
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CUHTE3 )KUJKOKPUCTAJUIMYECKUX OJIUTOMEPOB HA BA3E
IMOJIUYPETAHOB CJIOXHOMU TEOMETPUU U UX ME3OMOP®HBIE
CBOMCTBA

T'opbaues C.A., 3yes B.B.

Hayuonanvnwiii uccneoosamenvckuti ynusepcumem UTMO,
2. Canxkm-Ilemepoype
stas89755@mail.ru

B nocnegnee BpeMs 00JIbIIONM HHTEPEC B UCTIONb30BaHUU KuAKokpucTanueckux (JKK)
OJINTOMEPOB OCHOBAaH B CO3[JaHUU TMEPCHEKTUBHBIX MATEPUANIOB C YHUKAJIbHBIMHU
cBoiicTBaMu. BaxHoil 3amaueii B oOmactu cuHre3a KK coenuHeHUN sBIAETCS
pa3paboTKa HOBBIX MMOAXO0/I0B U METOJOB CHUHTE3a, YTO MO3BOJISET MOJIy4aTh COSAMHEHUS
C pa3HOOOpa3HOW apXUTEKTypod u Oorartoi ¢aszoBoil mpupomod. Takum moaAXO0AOM
camoopranmzanuu KK cocrossHust siBisieTcss (OpPMHUPOBAHUE CETKH MEKIICTTHBIX
BOJIOPOJIHBIX CBsi3eit [1].

B nannoit paGore Obu1 monyden Habop JKK-omuromepoB Mopenupyroomux KK-
MOJIMMEPHI TIOJIYYEHHBIX U3 1,6-TeKcaMeTUICHIMHU301MaHaTa U UX JByX- UJIHU TPUMEPOB
(ypernuona, Ouypera WM  H30IHaHypaTa) U  O-TUAPOKCHATKUIUPOBAHHBIX
nuaHoOudenuno. Paspaborana weroauka cunre3a JKK-onmuromepoB B MSTKUX
YCIOBUSIX W 0€3 CJIOXXKHOW TMPOUEAYyphl OYHCTKA C KOJUYECTBEHHBIM BBIXOOM,
SBISTIOIUCS peanu3arueir MetofoB “click chemistry” mns cunre3a KK coenmaeHuMi
[2]. Beuto ycraHnoBiieHo, uTO omnpeneisromuM (paktopom B dopmupoBanun KK
COCTOSIHUSI M CMEKTUYECKOT0 Me30MOp(u3Ma y COCIWHEHHM C TaKUM IMOTECHIMAIBHO
«cnabbIM» Me30TeHOM Kak OudeHun sBiseTcss (pOpMUPOBAHHUE MEKMOJEKYISIPHBIX
BOJIOPOJHBIX CBs3el. DOpMUPOBAHHE MEKIEMHBIX BOJOPOJIHBIX CBS3EH NPUBOIUT K
3HaunTeNnbHON crabminusanuu KK cocTossHus n obpa3oBaHuio OoraToil Me3oMopdHOA

CTPYKTYPBI.
Cnmcok JiuTepaTypsl:

[1] Lugger S.J.D., Houben S.J.A., Foelen Y., Michael G. Debije M.G., Schenning
A.P.H.J., Mulder D.J. Chem.Rev. 121, (2021).
[2] Zuev V.V, Gorbachev S., Ostanin S.A., Pikhurov D.V. Liquid Crystals. (2022).
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ITAPOITPOHUITAEMBIE U ITEPBAITOPAIIMOHHBIE MEMBPAHDBI HA
OCHOBE INIOJINYPETAHOBBIX HOHOMEPOB

Hasner6aeBa A.P., CazonoB O.0., 3akupos U.H., [laBner6aeBa .M.

Kaszanckuii nayuonanvhwiil ucciedo8amenbCKuli mexHoa02u4ecKull yHusepcumem,
2. Kazanw
davletbaeva09@mail.ru

[lepBanopanusi paccMaTpuBaeTCsl KaK NEPCIEKTHUBHAS TEXHOJOTUSA IJs pa3lesIeHUs
a3€0TPONHBIX CMECEH, TEPMOUYYBCTBUTEIBHBIX COEAMHEHHM, OpraHO-OpraHUYEeCKUX
cMecel, a TakkKe IpU yIajJeHUH pa30aBICHHBIX OPraHMYEeCKUX COCTUHEHUN U3 CTOYHBIX
BoA. Ilo cpaBHeHMIO C TpPaaUIIMOHHBIMU TEXHOJIOTUSAMH pa3elieHUus, TaKUMHU Kak
IpOLECChl JTUCTWIUIALMM, OHKCTPAaKUUMU U abcopOuuMM mepBamopauus HMEET psij
NpeuMyUIeCTB, TaKuWe KaKk Majas 3aHMMaeMas IUIoIlajgb, O€3BPEAHOCTh JUId
OKpYXalolIei cpefibl, MPOCTOTA U YAOOCTBO UCIIOIH30BAHUS.

Ha ocnoBe amuHO3pupoB opmo-dochopuoit kucinotel (ADDK) mnomydensr u
uccienoBansl  (ocdopopranuueckue moauyperaHoBbie uHoHOMEpbl (ADDK-ITY) B
KauecTBE TMEPBANOPAIMOHHBIX MEMOpPAHHBIX MAaTepUaloOB MJisi pPa3JeeHUs CMECH
M30MPOIIAaHOJI/BOJIA. UccnenoBansl TaKxKe 3aKOHOMEPHOCTHU WU3MEHEHHUS
naponponunaemoctu  ADOK-IIY. VYcranoBneHo, 4YTO yBEIHWYEHHE COACPIKAHME
HEJIEeTYyYMX KOMIIOHEHTOB B COCTaBE ypeTaHoOpa3yrouleil CHUCTEMbl U COJEp:KaHUS
noHOTeHHBIX Tpynn B ADDK mnpuBOIUT K 3aMETHOMY pOCTY MHapONMpPOHUIIAEMOCTH
MOJIy4aeMbIX IJIEHOYHBIX MaTEPHAIIOB.

[ToBpllIeHNE 3HAYEHUN NAPONPOHULAEMOCTH COIPOBOXKAACTCS 3HAUUTEIBHBIM POCTOM
nepBanopanuoHHbix xapaktepuctuk ADOK-ITY. Jlng BiusHUS HA HaIMOIEKYJISPHYIO
opraHu3anuio aMuHI(UpPOB  OpTO-(GOCHOPHON  KHUCIOTHI  OBLIM  HCIOJIH30BAHBI
nosmmokcunponuwieHrmukoiab (1IN u mommokcustunenrnukons (I191). beuto mokasano,
YTO YCJOBHS, CIOCOOCTBYIOIIME KiacTepusanuu ¢ocdaT-aHHOHOB, O00YCIaBIUBAIOT
NOBBIIIIEHUE 3HaUeHU# kodddummenta maponponunaemoctu ADDK-ITY, nmomyyaemoro
C  HCHOJB30BAaHHWEM  MOJIMOKCUINpONUIEHINMKoAsA.  OpHako,  THAPOPOOHOCTH
MOJIMOKCUTTPOTIUIIEHTJIMKOJIS], OKPY>KAIOIIETO KIacTephl, 3aTPyAHIET NPOABHKEHHUE BOJIbI
CKBO3b MOJUMEPHYIO MaTpHIly. brarogaps rufpoduiIbHOCTUA MOJIMOKCUITUICHTIUKOIIS
Haunbosee BBICOKHE 3HAQUYEHHUS]  MapONPOHUIIAEMOCTHH nepBanopaluoOHHbIX
xapakrepuctuk npocturatorcs s ADDK-IIY, cuHTEe3upOBaHHBIX € HCIIOJIB30BAHHEM
[19T.

baarogapuocTu

Paboma sevinonnena npu gpunancosoii noooepacke PH®, npoexm 19-19-00136.
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OCOBEHHOCTHU MO/IM®UIITUPOBAHHbBIX KPAXMAJIOB

Jenucosa E.O., Ocosckag U.H.

Canxm-IlemepoOypeckuil yHugepcumem npomuluileHHbIX MEXHOI02U U OU3AUHA,
8bICULAS WIKOJIA MEXHONIO2UU U IHEP2eMUKLU,
2. Cankm-Ilemep6ype
Denisova.catia2000@yandex.ru

CeromHst Kpaxmall SIBISICTCS BaXHbIM TEXHUUYECKUM TMPOAYKTOM, KOTOPBIA HMEET
IIMPOKOE NMPUMEHEHUE B TEKCTWJIBHOW MPOMBIIUIEHHOCTH, IPUMEHSIETCS B MEIULIMHE U
KocMmeTtoJioru [1].
Hayunsie wuccnemoBanust mo paspaborke 3G(EKTUBHBIX CHOCOOOB H3MEHEHUS
MPUPOJTHBIX CBOMCTB Kpaxmajga B HACTOsIIEe BpeMs HHTEHCUBHO Pa3BUBAIOTCS.
JlexcTpuH mpeAcTaBisieT coO00W  MOAM(HUIIMPOBAHHBIN  pacHICTVICHHBIN  KpaxMal,
MOJIYUYCHHBIN TepMudeckol o00paborkoil. HeoOxomumMo mnpusHaTh OTCYTCTBUE psia
(UBUKO-XUMUYECKUX XapaKTePUCTUK MOIU(DUIIMPOBAHHOTO Kpaxmalia B Hay4YHBIX
HCCJICIOBAHUSX, YTO HE IO3BOJSIET MCIONB30BAaTh €r0 B Pa3jMYHbIX obnacTsax [2,3].
[lenpto maHHOW PabOTHI SBISETCS UCCIENOBAHUE (UBHKO-XUMHUYECKUX XapaKTEPUCTUK
MOJIYYEHHOTO MOAM(UIMPOBAHHOIO KpaxMmana. B pabore meromamu pH wmerpus,
meronoMm [lro-Hyn, pactBOoprMOCTH W3ydeHBI KOJUIOMJHO-XMMHUYECKHE CBOWCTBA
MonuduipoBaHHOro  Kpaxmana.  OmpeneneHO  MOBEPXHOCTHOE  HaTSKEHHE,
pPacTBOPUMOCTh B Pa3IMYHOrO KJacca PacTBOPUTENAX, M3ydeHa IUICHKOOOpPa3yroIast
CIOCOOHOCTD, MOJIy4eHa 3aBUCUMOCTb BIMSAHMS pH Ha BSI3KOCTh pacTBOpa HoJuMEpa.
Jlnst TOBBINMICHUS TOBEPXHOCTHOM akTUBHOCTH (G) B pacTBOp JAEKCTpUHA BHECIH
kapOookcumetmienonosy (KML). Jlo6aka KMI[ yBenwumia TOBEPXHOCTHYIO
akTuBHOCTH ¢ 17,39 m/x*m/kr mo 25,31 mlx*m/kr. B pabote uccrnenoBaHO BIUSHUE
BS3KOCTH pacTBopa JIeKCTpuHA B 3aBUcUMocTH oT pH. M3ydena mienkooOpasyromias
CIIOCOOHOCTh JIGKCTPUHA M TIOKa3aHO BIMSHHE IUIACTH(PHUKATOpAa HA TIACTUYHOCTH
nonuMmepa. Ha ocHOBaHWMM TONYYEHHBIX JAaHHBIX MO MOBEPXHOCTHOMY HATSXKCHHUIO
BA3KOCTH ObllIa CHHTE3MpOBaHa Kpacka JAJisl IETCKOro Xy/I0)KECTBEHHOro TBOpuecTBa. B
KayecTBe NUIMeHTa wucmonb3oBamu  okceun — okenesa(lll)  (Fe2Os3).  CaoiicTa
JIAKOKPacOYHOr0 MaTepuasa 1o NoJy4eHHbIM pe3yJibTaTaM MpUBEICHbI B TAOIUIIE.

- B pabGore mnokazana kiesias

XapaKTepHCTHKA PesyapTaT CIIOCOOHOCTH JEKCTpHHA. Bpems
VEKpPEIBHCTOCTE 2495 rim? KU3HM  Kjes  Ha  OCHOBE
Anresnag 2 pamIa JeKCTpuHa cocTtaBwio 4 daca. B
CMEIEAEMOCTD 311 T2 Ka4yecTBe CKJICUBAIOIINXCSA

00pas3IoB B3ATHI: Oymara, CTEKIIO,
nepeso. [Ipodnble coeTMHEHUsT XapaKTePHBI I BCEX TPeX 00pasIioB.

Cnucok auTepaTypsi:

[1] Cwwpoxman 1.B., 3adopoocuwii |.M., [Tlonomapes I1.X. ToBapoBencHue
IIPOJIOBOJILCTBEHHBIX ToBapoB. Kues, JIubpa, 1997.

[2] Pycvkuna A.A. BectHuk HOxHO-YpambCKOro TOCYAapCTBEHHOIO YHHUBEPCHUTETA.
Cepus: [TumeBsie u 6uotrexuosioruu 5 (3), 4 — 5 (2017).

[3] Denisova E.O. Proceedings of the XIV Interuniversity Scientific and Practical
Conference with International Participation, Saint Petersburg. 1, 28-31 (2021).
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IHOJIUMOJAJBHAS CTPYKTYPHO-®@YHKIIMOHAJIbBHA S
I'ETEPOT'EHHOCTbDb TOBEPXHOCTEN MOJIUPUILTNPOBAHHBIX
IHOJIUMEPOB

Hoponun @.A., Peitukos ['.O., PynakoBa A.B., llykanosa A.1O., B.I'. Hazapos

Mockoeckuil norumexHuueckuil YHUsepcumem,
2. Mocksa
f.a.doronin@mospolytech.ru

B paborte nccienoBaHa B3aMMOCBS3b MEXKAY XapaKTEPUCTUKAMH (PAKTAIBHOCTH, KaK
KOJIMYECTBEHHON Mephbl IPUPOIONOJIOO0HOCTH, U MOP(OJIOTHYECKONH TeTEpOreHHOCTH,
Kak  0000IIeHHs  HEOJHOPOJHOCTEH  XMMHYECKOIO  COCTaBa M TEKCTYpHI,
KOMIIO3UITMOHHBIX MAaTE€pPUANIOB Ha OCHOBE MOAuGUIMpoBaHHBIX mMonumepoB (ITDHII,
[19T). Meronamu aqqUTUBHOTO [IPOTOTUIIUPOBAHUSA Ha IIOBEPXHOCTHU
MOJU(UIMPOBAHHBIX  IMOJUMEPOB  OBUIM  HAHECEHbl  (PYHKIIMOHAJbHBIE  CIIOM,
oOecrieunBIe (GPOpMUPOBAHHE HOBBIX, XapPAKTEPU3YEMbBIX MOIUMOJAIBHON (HaHO-,
MHUKpPO- M Makpo-) MOpP(OJOTUYECKOH T'ETEePOre€HHOCThIO SJIEMEHTOB YCTPOICTB
Mukpodmronauku. IlokazaHo, 4To HampaBlEHHOE MOBEPXHOCTHOE CTPYKTYpPHpPOBaHUE
MOJIMMEPOB ra30(a3HbIM OKCU(PTOPUPOBAHMEM U IUIA3MOXMMUYECKON 00pabOTKOM
MO3BOJISIET YBEJIMYUTh YCUIIME a[re3uu (puaaMeHTa K TOBEPXHOCTH MOIOKEK B 4-15 pa3
B 3aBUCHMOCTH OT THIIa IOJIUMEpPA U PEXKUMA MOJIU(DUKAIINH, YTO CO3JAET NEPCIEKTUBBI
M3TOTOBJICHUS TMOJIHOLUEHHBIX MHMKPOXHAKOCTHBIX YCTPOMCTB Ha OCHOBE MOJUMEPHBIX
HOT0kKeK Majtoii Tonmuusl oT 20 10 150 MKM.

baaroxapuaoctu

Hccneoosanue svinonneno npu gunancogoii noooepiicke PODU 6 pamkax epanma Ne
20-03-00191 A
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AHUOHHAA NTOJIMMEPU3ALINA
I'EKCAMETUWIINUKJIOTPUCHIIOKCAHA B CPEJIE AMMMAKA,
NHUIINUPYEMASA CIIMPTAMUA PA3JIMYHOI'O CTPOEHUA

Epumos K.B.!, Anucumos A.A.L, Epmosa T.0.}, Mysadapos A.M.12

Ynemumym anemenmoopaanuueckux coedunenuii Poccutickotl akademuu Hayk,

2. Mockea
2H)Ltcmumym CUHMeMUYeCKUX NOIUMEPHBIX Mamepuanos Poccutickoul akademuu Hayk,
2. Mockea
[Tonmopranocwiokcanbl — OOMIMPHBIM KJacC TMOJUMEPOB C HEOPraHUYCCKUMH

OCHOBHBIMU IIETISIMU MakpoMmoJjieKysl. OHu 00Jaal0T MUPOKUM CIIEKTPOM MPUMEHEHUN
— WX MHCIOJB3YIOT B JIAKOKPACOYHOM M KOCMETHUYECKOW MPOMBIIUICHHOCTSX, B
ANEKTPOHUKE U JTa)KE€ B CAMOJIETOCTPOECHUH.

JIist KOHTPOJISI CBOMCTB HOBBIX MOJIY4a€MbIX MaTepUaioB HEOOXOIHMMO HCIOJIb30BATh
Y3KOAUCIIEPCHBIE  OJIMTOMEPBl W MOAUMEpPbl. (OCHOBHBIM METOJIOM  MOJIYYEHHS
Y3KOJIUCIIEPCHBIX [maMcC SIBIIIETCS AHMOHHAs MOJIUMEPU3ALIUS
reKCaMeTHIILNKIOTPUCHIIOKCAHA Ds, MHULIMMpYyEMast JUTUAOPTraHUYECKUMU
coenuHeHusiMu [1]. OnHAKO NMPUMEHEHHE JAHHOTO METO/la OTPAaHWYEHO BCIIEICTBHE
BBICOKOUW 4YBCTBUTEIBLHOCTH COCIMHEHUN JIUTHUS K BO3JIyXY H BJare.

B nabopatopun kpemuuitopranuyeckux coeauHenuit npu HMHDO0C PAH Obun
pa3pabortan Mmeroxa noinuMmepuzanuu D3 B cpene ammuaka, mHUIIMHpyeMoil Boaoi. Bee
peareHThl, y4aCTBYIOIIME B PEAKIMU MOJIUMEPHU3ALNHU, XOPOIIO PACTBOPUMBI B KUIKOM
aMMHaKe; KpoMe TOTO, caM aMMHaK CIIOCOOEH KaTalM3upoBaTh mpoiiecc. [lomydeHHsie
takuM MetoaoM [IIMC-(OH), umerot y3koe MOJIEKYISIPHO-MacCOBOE pacipeieieHHe.

B nanHoit pabore moka3aHa BO3MOXHOCTH ToiyueHus y3komaucrnepcHbix [IJIMC c
pa3IUYHbBIMU  (PYHKIIMOHAJIBHBIMU  KOHIICBBIMH  TPYIIAaMH  METOJIOM aHUOHHOM
nonumepusanuu D3 B cpeie ammuaka, HHUIUAPYEMOUM CIUPTaAMU Pa3IUYHOTO CTPOCHUSI,
a TaKXKe MPOBEIACHO MCCICAOBAHUE BIUAHUA MNPOJOJDKUTEIBHOCTH PpEAKUUH H
KOHIICHTpAllUM COUPTAa Ha MOJIEKYJSIPHO-MAaCCOBBIE XapaKTEPUCTUKU MOJYy4YaeMOro
noiuMmepa. B Takux ycloBHSIX OTCYTCTBYET HEOOXOAMMOCTH B BBIJCICHUHU MOJUMEpA:
IIOCJIE OCYILECTBIICHUS JEKOMIIPECCHH BECh aMMHAK YAAJISI€TCs U3 PeaKkTopa.

Cnmcok JiuTeparTypshl:

[1] Vysochinskaya Y.S., Anisimov A.A., Peregudov A.S., Dubovik A.S., Orlov V.N.,
Malakhova Y.N., Stupnikov A.A., Buzin M.l., Nikiforova G.G., Vasil'ev V.G.,
Shchegolikhina O.l., Muzafarov A.M. Journal of Polymer Science Part A: Polymer
Chemistry 57 (11), 1233-1246 (2019).

baarogapHocTu

Paboma svinonnena npu punancosoii noodepoicke PH® (epanm No21-73-20225).
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CUHTE3 U UCCJIEJOBAHUE CBOMCTB KAPBOPAHCOIEPXKAIIINX
HOJIMAUMETHIICNJIOKCAHOB PA3JIMYHOI'O CTPOEHUA

3yboBa B.IO.l, Munsiio E.O.2, AHNCUMOB A.A.Z, 3aiineB A.B.Z, OnprieBckas B.A.Z,
by3un M.I/I.z, My3zadapos AM>®

1 . .
Poccuiickuii xumuxo-mexnonoeuuecxkuii ynueepcumem umernu /. 1. Menoeneesa,
2. Mockea

2 .
Hncmumym snemenmoopeanuuecxkux coeournenuti um. A.H. Hecmesnosa PAH,
2. Mockea

3
Hnemumym cunmemuyeckux noaumeprwvix mamepuanos um. H.C. Enuxononosa PAH,
2. Mocksa
valera.zubova.2002@mail.ru

[Momumumetuncnokcansl (IIJIMC) — nambonee KpyMHOTOHHA)KHBIE U HUCIOJIB3YEMBbIE
MOJTMOPTaHOCHIOKCaHbl. OHU XapaKTEPU3YIOTCS BBICOKOW CTENEHBIO PETYIIPHOCTH
MOJIMMEPHBIX LENEN, COACPKAIMX OJJUHAKOBBIC 3AMECTUTENIN MPHU ATOME KPEMHUS, YTO
MPUBOAUT K MOSIBJICHUIO KPUCTAJUIM3ALMUKU. JTO ONPEIEIsSeT CHUKEHUE MEXaHUYECKUX
xapaktrepuctuk [IJIMC [1]. [ToaToMy OfHON K3 BaKHEUIIUX MPOOJIEM COBPEMEHHOTO
MAaTEpHUAIIOBEACHHUS SIBIISIETCS MPUIAHUE HOBBIX LIEHHBIX CBOMCTB TAKUM MOJIMMEPAM.
OmuuM U3 CMOCOOOB pEIICHUS] JAaHHOW TPOOJEMBbI TMPEJCTABISICTCS BBEICHHE B
ctpykrypy [IIMC kapOopaHUIBHBIX 3aMEeCTUTENICH. DTO OKa3bIBACT CTAOUIN3UPYIOIIUMA
7¢(PeKT Ha CHUIIOKCAHOBYIO IIEMb 3a CYET YpPE3BBIYAHO BBICOKOW TEPMHUYECKON W
TEPMOOKHUCIUTEIBHON CTAOMIBHOCTH KapOOpaHOBOTO mosmdapa [2].

B nmanHoit pabore Ha mnepBoM osrtane Obuin monydeHsl [IJIMC ¢ pasnuyHbiM
COOTHOUIEHUEM METWITHAPUIACUIMIBHBIX U JAUMETHWICWIMIBHBIX 3BEHBEB MO PEAKLUU
pPaBHOBECHOM KaTHOHHOM nonumepusaiuu (Puc. 1).

CHy

Tsi

HiC.
CHy CHj " / 70\ /CH: CH, CHy CHs CH,
ENPEN TN 7 TN | | | |
si Si + mus—of | Dot—s + he | | e, > s si si si
" c/ \CH3 CHy T =si o HyC |\o | o | o ‘ \CHJ
3 n RN / CH, H CH,
HiC' A

J— CHs
oO—Si—, b

Puc. 1 - Cxema nonyuenus pacnpenenéubix [IJIMC.
Janee mno peakuMu TUIPOCWIMIMPOBAHUS TOJYYEHHBIX IOJIUMEPOB 9-ajuinii-m-
KapOopaHoM  OBUIM  CHHTE3UPOBAHBI  COOTBETCTBYIOIIHME  KapOOpaHCOIEpKalllue
nonucuiiokcansl (Puc. 2).
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CH, H CH, CH, CHy S CHy CH,
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Puc. 2 - Cxema nonyueHus: kKapOopaHCOIePKAIIUX MTOTHINMETUIICHIOKCAHOB.
Tepmudeckne CBONCTBA TIONYYCHHBIX IMOJMKApOOPAHCHUIIOKCAHOB OBUIM W3YYCHBI
meroaamu JICK u TT'A, uccnenoBaHbl UX peOJIOTHYECKHUE CBOMCTBA B pacTBOPE U OJIOKE.
Cnmcok JiuTeparTypsl:

[1] Boponxos M. I'., Munewxesuu B.I1., FOxcenesckuii FO.A. CunokcanoBasi CBsizb, 1976.
[2] R. N. Grimes. Carboranes. Sec. Ed. 2011.

baaronapuocru

Paboma evinonnena npu noodepowcke Poccutickoeco Hayunoco @onoda (epanm « PHD Ne
MNe 21-73-10178»).
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BJIOK-ITPUBUTBIE MOJIEKYJISIPHBIE HIETKHN ABA-THUIIA C
TEPMOYYBCTBUTEJbHBIMU BJIOKAMUA

Weanos 1.B., boropax H.H., Kykapkuna H.B., SIkumanckuii A.B.

Hncmumym 8bicokomonekynapHuix coedunenuii Poccutickoii akademuu HayK,
2. Canxkm-Ilemepoype
gangspil@gmail.com

CuHTe3UpOBaHbl  HOBBIE  YETKO-ONpeleicHHble aM(puduibHble  OIOK-NPUBUTHIC
MOJIEKYyJsipHble IIeTKH ABA-TMnma ¢ UEeHTpajdbHBIM  “IIETOYHBIM~  OJIOKOM C
nosmumugHOoW (I1IM) ocHOBHO# 1embl0 W OOKOBBIMH IIEMISAMH TIOJUMETAKPUIOBOM
kuciotel (IIMAK) u tepmouyBcTBUTEnbHBIMU mNepudepuitibiMu 1iersiMu mostu( N, N-
nuMetunaMmuHosTunmerakpunara) (IIJIMADMA). [lns cuHTe3a 1eeBbIX COMOJIMMEPOB
UCIOJIb30BAH  MOJAXOJ, OCHOBAaHHbII HAa KOMOMHAUUMU METOJa  paJuKaJbHOU
nonmuMmepuzaunuun ¢ nepeHocom  aroma ATRP u  Cu(l)-karaiusupyemoro
LUKJIONIPUCOEIMHEHNUS a3UI0B U AJIKUHOB.

kI A k
2 o o) © o o] 2
o}
N— N—
/

/

HO m
Br

ITockonpky peakuuu ATRP u CuAAC mnpoTekarT C ydacTHEM KATAIATHYECKUX
KoMmiuiekcoB  Ha  ocHoBe  cojer  Cu(l), mporecTupoBaHa  BO3MOXKHOCTh
MOCJIEIOBATENIbHOTO W OAHOBpeMeHHoro mnpoBeneHus ATRP u “knuk’-xumum c
UCTIOIb30BAaHUEM  TeTepO(YHKIIMOHAIBHBIX  MOJUUMUJHBIX  MaKpOUHUIIMATOPOB,
comepxamux o-OpomMdPupHBIE TPyHmbl B KaKIOM MOBTOPSIONMIEMCS 3BEHE U
QJIKUHUJIbHBIE TPYIIbI B KOHLIEBBIX 3BEHBAX.

baarogapaocTu

Paboma evinonnena npu ¢unancosoti nododepoicke Poccutickoeo Hayunoz2o ¢hoHoa
(npoexm Ne 20-13-00270).
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CHUHTE3 NOJUCHJIOKCAHOB C OPTAHUYECKHUM JIMTAHAOM
B OCHOBHOM LEIIN

Wnenna TM.M2, Kum D.E.?, Kononesuu F0.H.?, Myzadapos A.M.?3

LPoccurickuii xumuxo-mexunono2uveckuii ynusepcumem umenu J{. M. Menoeneesa,
Gaxynbmem mexHon02uy HeOP2aAHUYECKUX euecmes U 8blICOKOMeMnepamypHbix
Mmamepuanos, 2. Mockea
2 Uncmumym snemenmoopaanudeckux coeounenuii umenu A.H. Hecmesnoea
Poccuiickou akademuu nayk, . Mocksa
SUncmumym cunmemuveckux nonumepuvix mamepuanoé umenu H.C. Enuxononoea
Poccuiickou akademuu nayx, e. Mocksa
Tatiana.ilina.work@mail.ru

B Hacrosimiee Bpemss B pamMKax KOOPJAUHAIIMOHHOM XHUMHUHM BO3MOXKHO TIOJTYyYEHHE
KOMIUIEKCHBIX ~ COCJAMHEHHM ¥  KOOPJAMHAIIMOHHBIX  TOJUMEPOB,  00JagaronIuX
OTpENEeNIEHHBIMUA pa3MepaMH, CTPYKTYpOll U CBOWCTBaMH, WyTe€M BapbUPOBAHUS
OpraHWYEeCKUX JIMTAHJOB U MOHOB METAIOB. Takke CYIIECTBYIOT KOOPAMHAIIMOHHBIC
MOJIMMEPHI, MOJTy4yaeMble 33 CUET BHEAPEHHUS MOHOB METAJUIOB B MOJIMMEPHYIO LIETH 3a
CYeT KOOPIMHAIIMOHHOTO CBsi3bIBaHUA. OHHM HaxoJsIT TNpPUMEHEHHE B pa3paboTke
MaTepuaioB, 00JaTAIOIMINX CIIOCOOHOCTHIO K CaMO3a)KUBJICHUIO, KaTaIUTUYECKOU WIIH
MAarHUTHOM aKTUBHOCTBIO, JIIOMHUHECUCHIIMEW W JAPYTMMH Xapakrepuctukamu [1].
CymecTtByeT 0obI1I0€ KOJIMYECTBO pabor, MOCBAIICHHBIX MOJIYYEHUIO
KOOPJIMHAIIMOHHBIX TOJMMEPOB Ha OCHOBE MOJHCHUIIOKCAHOB [2], 00Jafaromux psaoM
IeHHbIX CBOMCTB [3]. B nmaHHOW pa0GoTe ObUIM CHHTE3UPOBAHBI TMOJHCHIOKCAHBI CO
CTaTHUCTUYECKH PACIPEICICHHBIMU B OCHOBHOW 1N [-AUKETOHOBBHIMU (PparMeHTaMHu.
Ha ux ocHose 6BIJI Honyqu pan HOJII/IMepOB, CIIMTBIX MOHAMU pa3quHLIx MeTaJIJIOB

CHj CH, CH c H, CH3 CH3
| | | Karstedt's cat.
H3C—Ti—0 Ti—o sll—o Sl—CH + O O - ,c—sl—o SI—O sl—o Sl—CH;
Toluene
CH, H me X e H, p CH,

la-c 2 O O 3a-c
=z

la-n:m=1:40 3a-k:p=1:70
Ib-n:m=1:22 OH O 3b-k:p=1:50
le-n:m=1:12 3c-k:p=1:30

Cnmcok JiuTepaTypsl:

[1] M. Ceglowski, G. Schroeder. Chemical Communications Journal. 259, 885-893
(2015).

[2] Liu L., Liang Sh., Huang Ya., Hua Ch., Yang J. Chemical Communications Journal.
53, 12088-1209 (2017).

[3] Yi B., Wang Sh., Hou Ch., Huang X., Cui J., Yao X. Chemical Engineering Journal.
405, 127023 (2021).

baaroxapuocTu

Paboma eévinonnena npu punancosoii noodepocke PODU (I panm Nel8-73-10152).
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CHUHTE3 MUKPOITIOPUCTBIX CBEPXCHINTBIX
INOJIMCTUPOJIBbHBIX COPBEHTOB U UCCJIEJOBAHUE UX
XAPAKTEPUCTHUK

Kupunnos A.C., I'opmkos H.U.

Hncmumym evicoxomonexynaproix coeounenuti PAH, e. Cankm-Ilemepbype

a.kirillov2622@gmail.com

CBepXCIINThIE MOJIUCTUPOJIBbHBIE (CTHPONI-TUBUHUIOEH30bHBIE) copOeHThl (CCIIC)
ABIIAIOTCSI TEPCIEKTUBHBIMM XpOMAaTorpa)UuecKuMHU MaTepuaiaMu il  OYHCTKHU
OMOJIOTMYECKUX Cpell, CTOYHBIX BOJA, (hapMaleBTUYECKUX TMpenaparoB B peXUMax
MUKpoTMpenapaTuBHO U ¢umm-xpomarorpaduu, TBepaodaznoi skctpakiuu. CCIIC
ABIIAIOTCS CHUJIBHO THAPOPOOHBIMH XpoMarorpapuyeckuMu copOeHtamu. OpHako
HAJIMYME  YHUKAIBHONW  MOP(OJIOTMYECKONH  CTPYKTYpPhl  TO3BOJISIET  TPOBOAMTH
xpomarorpaduueckue pasznenenus Ha CCIIC B Boasbix cpenax. OcoOblii HMHTEpeC
npeacrabisitor mMukponopucteie CCIIC, sBisrommecss MarepuaiaMd OTrPaHUYECHHOTO
J0CTyna, KOTOpbIE CIOCOOHBI ~ CEJEKTUBHO COpPOMpPOBAaTH  HU3KOMOJEKYJISAPHBIE
coellMHeHus 0e3 yep >KUBaHUSI KPYIHBIX MOJIEKYIL.

[lenpto maHHOW pabOTHI SBISTACH pa3pabOTKa METOJOB CHHTE3a MHKPOIOPHUCTHIX
CBEPXCIIUTHIX MOJIUCTUPOJIBHBIX COPOEHTOB C 3aJJaHHBIMU CBOWCTBAMM U UCCIIEAOBAHUE
ux xapakrepuctuk Cunre3 CCIIC mpencrasisier co0oil 1ByXCTaAUWHBIN MpoLecc, MpH
KOTOPOM OCYILECTBIISIETCS CUHTE3 UCXOJHOM MaTpHUIbl C MOCIEAYIONIEH CIIMBKOW (pHC.
1). B KkayecTBe UCXOIHOW MATpPUIIBI METOJAOM PAJUKATBHON CYCIIEH3MOHHOM
NOJIMMEpHU3aluy ObUIM MOJIy4eHbl TpaHyJbl TeJIEBOro comoiumepa ctupona ¢ 2 %
nuBuHWIOeH30Ma. Vcxonmueiii comonumep Obln1 ucnonb3oBaH mpu cuHTese CCIIC c
HOMUHaTBHBIMU cTenieHsaMu ciuBku 100, 150 u 200 %. Cunre3 CCIIC ocymiecTBisics
no peakuun Opunens-Kpadrcea, a B kauecTBe Karaauzaropa UCIOIb30BaI0Ch 0€3BOIHOE

XJIOPHOE JKETIE30.

)\ \/\\/\
T Q
Q0=

k. B

A
Puc. 1 - Cxema aByxcraanitnoro cunresa CCIIC.

VYienbHas BHYTPEHHsS TOBepXHOCTh M 00beM mop mnonydeHHbix CCIIC Opumn
ONpeneseHbl  METOAOM  HHU3KOTeMIIepaTypHOH  ajcopOnuu—aecopOuuu  as3ora.
['mcrorpaMMmel pacmpenieieHus: mop Mo pa3MepaM, CBHAETEIbCTBYIOT O TOM, YTO BCE
noinydeHHble CCIIC  4BIAOTCA MHKPONOPUCTBIMHM, TaK KaK B HMX CTPYKType
NPEBATUPYIOT TMOPHI pasMEpPoOM OKOJIO 2 HM M OTCYTCTBYIOT MOpHI Oojbiie 3 HM.
Crpykrypa CCIIC noaTeepxkaena merogom UK-cnekrpockonumu.

Takxe Obla mpoBeJeHa OleHKa copOIuoHHON crnocoOHocTH moiydeHHbix CCIIC mo
OTHOUIEHHIO K MOJIEIbHBIM HU3KOMOJIEKYJISIDHBIM COEIMHEHUSIM U HU3KOMOJIEKYJISIPHBIM
oenkxam. Takum oOpazom, B xoae paboTsl ObUTH cuHTe3upoBaHbl MuKpornopuctbie CCIIC
C pa3aMYHbIMU CTENEHSMU CIIMBKH, a TakKXK€ HCCIEAOBAaHbl HX CTPYKTYpPHbIE U
copOuonHble xapakTtepucTuku. Mukponopucteie CCIIC Moryr HaWTH IIMPOKOE
IPUMEHEHHE B XHUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHMHA MJIi OYMCTKU LIEJIEBBIX

MOJIMMEPOB OT HU3KOMOJICKYJISIPHBIX IMTPOAYKTOB, MHUIIMATOPOB, KaTAJIN3aTOPOB U JP.
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CHUHTE3 3BE3/1I0OOBPA3HBIX ITOJIN(2-OKCA30O/INMH)OB U
IHOJIN(2-OKCA3HUH)OB HOBOI'O TUITIA C KAJIUKC[4]APEHOBbBIM
HEHTPOM BETBJIEHUA

Koszuna H./I., brnoxun A.H., Pasuna A.b., Kupuns T.1O.

Hncmumym evicokomonekynapHulx coedunenuii Poccutickoii akademuu HayK,
2. Canxkm-Ilemepoype
ndkozina@gmail.com

[Tonm-2-ankumn-2-0KCa30IMHBl U TIOJU-2-aJTKWI-2-0KCa3UHbI — TEPMOYYBCTBHUTEIBHBIC
MOJIMMEPBI, TMPEJICTABISIONINE KIACC CHUHTETHMYECKUX TIOJUAMUJIOB, TOJYy4aeMBbIX
METOJIOM YKHUBOM KaTMOHHOM MOJIMMEPHU3alliU C PACKPBITUEM LIUKIAa U 0OpazoBaHueM N-
AIUIMPOBAHHBIX TOJUATWICHUMHUHOB. OCOOBI MHTEpPEC MPENICTABISET BO3MOKHOCTD
MOJIYYEHUsI 3BE31000pa3HBIX MOJUMEPOB C THAPOGOOHBIM KATHMKCAPEHOBBIM SIIPOM,
KOTOphIE MOTYT TIPUMEHSTHCS Ui KOHTPOJIMPYEMOW JIOCTaBKH JIEKAPCTBEHHBIX
npernapatoB. [ cUHTE3a MOTUMEPOB TaKOW CTPYKTYPHl POJb WHUIMATOpPA MOTYT
BBITIOJTHATH () YHKIIMOHAIU3UPOBAHHBIE KATUKCAPEHOBBIC MAKPOIIMKIIBI.

B nacrosmieit paboThl CHHTE3UPOBaHbI 3B€37000pa3Hble TEPMOYYBCTBUTENbHbIE MOJIH(2-
QKUI-2-0KCa30JIMH)bI U TMOJIH(2-aJTKHIII-2-0KCa3HH )bl ¢ KalMKC[4]apeHOBBIM SIIPOM U
UCCIIEIOBAHUE WX  MOJIEKYJISIPHOMACCOBBIX  XapaKTepUCTHK. B kadectBe
MaKpOWHHUIIMATOPA TMPEI0KEHO HCIOIb30BaTh CYIb(OXJIOPUPOBAHHBIN B BEPXHEM
o0one kamukc[4]apeH, MOCKOJIbKY paHee OBLJIO I0Ka3aHO, YTO apOMaTUYECKUe
cynbQOHMIXTOpUABl  SABISAIOTCS  A(O(PEKTUBHBIMH ~ HWHULHAATOPAMHU  KaTHOHHOM
MOJTUMEPU3ALHNH 2-0KCa30JIMHOB [1].

HccrnenoBana KWHETHKA TOJMMEpPHU3AllMU 2-3THII-2-OKCa30JMHA B CyJb(ojaHe, IMpH
temnepatype 100°C, paccunTaHa KOHCTaHTa CKOPOCTH pocTa lenu. CHHTE3UpOBaHbI
o0Opa3ibl  3Be3/1000pa3HBIX  MOJH(2-aNKWI-2-OKCa30JMH)OB U ToNu(2-ainkui-2-
OKCa3WH)OB: TOMOIIOJIMMEpPbl Ha OCHOBE 2-3TWJI-2-OKCa30JIMHA, 2-W30IpPOINui-2-
OKCa30JIMHA, 2-3TUJ-2-OKCa3WHA W 2-M30MPONHII-2-0Kca3ruHa. MOJEKyIsIpHO-MacCOBBIC
XapaKTEPUCTUKU U CTPYKTYypa CUHTE3UPOBAHHBIX MOJUMEPOB MCCIEAOBAHbl METOJAMU
['TIX u SAMP.

Cnmcok JIuTepaTyphl:

[1] Broxum A.H., Pasuna A.b., Kypavikun M.I1, Tenvrosyes A.B. Bectnuk TBI'Y.
Cepust: Xumus 2, 39-46 (2016).

baarogapuocTu
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KUHETHUKA IIOJIMMEPU3AIIUUA S-BUHUJITETPA30JIA U
2-METHNJI 5-BUHUWITETPA3OJIA B IIPUCYTCTBUU
JANUBEH3UJITPUTUOKAPBOHATA

Kpeiruaa JIM.Y, Cusnos E.B.%, 'octe A.J1.2

Y Unemumym svicoxomonexynapuvix coedunenuti Poccutickoti akademuu Hayx,
2. Cankm-Ilemep6ype
2Canxm-Ilemepbypackuii 20cy0apcmeeHHblil MEXHON02UYeCKULl UHCTUNYM
(mexnuuecKkuii yHugsepcumem), Kageopa Xumuyeckou mexHoai02uu noIumMepos,
2. Canxkm-Ilemepoype
krygina.dm@gmail.com

[TonuMepsl Ha OCHOBE BUHWITETPA30JIOB MPOSBISIOT BBICOKYIO (PH3MOIOTHYECKYIO
aKTUBHOCTH [1,2] 1 MOTYT HalTH MpUMEHEHNE KaK JekapcTBeHHbIe cpenctBa (JIC) umu
KaK KX HOCUTEIM B COCTaB€ MAaKpPOMOJIEKYJSIPHBIX TEPANEeBTHUYECKUX CHCTEM.
[Tonmumepnsie dopmbl JIC o6namaoT psaoOM MPEUMYIIECTB: CHUXKAIOT TOKCUYHOCTD
JIEKapCTBa, MPOJIOHTUPYIOT €ro JIEUCTBUE U CHUXKAIOT PUCK Mepeao3upoBok. OQHaAKo, K
nojuMepaM OMOMEIUIMHCKOIO Ha3HAUYEHUs NPEIbSABISIOTCA JKECTKHE TpeOOBaHHS IO
MOJIEKYJISIPHOM Macce M IIMPUHE MOJIEKYISIPHO-MAcCOBOTO pacHpeleieHus], Ui UX
CHUHTE3a MOXKET OBbITh NMPUMEHEHA KOHTPOJIUpyeMas paJuKalbHas MOJUMEpHU3alus C
oOpatumoii nepegaueit nenu (OIILl) mo mexaHusMmy NpucOeIWHEHHUA-(PparMeHTaIH
(RAFT nonumepu3ainus), KOTopas IO3BOJSICT OCYIIECTBJISTH KOHTPOJIb  Haj
MOJIEKYJISIPHO-MAaCCOBBIMH XapaKTEPUCTUKAMHU ITOJIUMEPA.

Onnoit w3 1eHTpabHBIX TpobiemM RAFT mnomuMepusanuu  sSBISETCS BIHMSHUE
nepelaTYMKOB LENU Ha CKOPOCTh peakly. bplia n3ydeHa KMHETUKA MOJUMEPHU3AUH S-
BuHmiITeTpazona (SBT) u 2-metun S-punmnrerpaszona (2MBT) B mpucyTCTBUU areHTa
OIIL mu6ensmnrputnokapoonata (bTK) u naunnaropa quHUTpUIa a300MCU30MACTISTHOM
kucnotsl (JJAK) npu ogunakoBoM MonbHOM cooTHomeHnr bTK u JIAK k kaxnomy u3
moHomepos: [BTK]/[M]=2-102, [HAK]/[M]=2-103. Tlpenensnas kousepcus S5BT
coctaBisier 60%, nocturaercs 3a 2 yaca, Torja Kak npenenbHas kousepcusi 2MBT 77%
U jocturaercsa 3a 8§ udacoB monumepuszanuu. KonnyecTBeHHOM Mepoit dhdexTuBHOCTH
Ollll-arenta siBnsetrcss koHcTanTa nepenaun uenu (Cy). Uem 3HaueHHWE KOHCTAHTHI
Boiie, TeM dddextuBHee OIlll-arenT. OcHOBBIBasiCh Ha HayaJlbHOM Y4YacTKe
DKCIEPUMEHTAIBHOM 3aBUCMMOCTH TeKylled koHueHTpaiuu bTK or konBepcuu
MOHOMeEpa, Korja mepegadyei Lend Ha MOJUMMEpHBIH TPUTHOKAPOOHAT elle MOXHO
npeHeOpeub, MpoBeeHa olleHKa 3HaueHuil Cy, koTopwie coctaBwiu: st SBT 2, ans
2MBT 3. Takum o6pa3zom, BTK mnpossiaser O00abiiyio 3()PEeKTHBHOCTL IpHU
nonumepuzanuu 2MBT. DTo cBfi3aHO € HaJMYMEM 3JIEKTPOHOAOHOPHOTO 3Pdexra y
MeTuibHOTrO 3amecturenss 2MBT, uro nenaet ero Oosee akTUBHBIM MOHOMEPOM, AJIS
KOTOPBIX TpUTHOKapOOHATHI ABIAIOTCS ddpexTuBHbIMEU arenTamu OITL.

Cnucok uTeparypsl:

[1] Lypvieun M.T"., [Llypvieuna A.H1. Tlatent PO Ne 2624228. 2017. bron. Ne 79.

[2] Keoux C.A., Ceepeyn B. U. Yepma FO. B., Apyes E. U., [lanos A. B. Tlatent PO Ne
2415876. 2010. Broa. Ne 10.
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I'PA®T-COITIOJIUMEPDBI N-U3O0ITPOITMJTAKPUJIAMUJIA "
MAKPOMOHOMEPOB HA OCHOBE D,L-JIAKTH/IA 1
E-KAITPOJTIAKTOHA

Kcenmzos E.A.1?, Huxumes I1.A.12, Koctrox C.B.123

Hayuno-uccreooeamenvcxuii uncmumym usuxo-xumuueckux npoonem benopycckozo
2ocyoapcmeenno2o ynusepcumema, 2. Munck
2Benopycckuii 2ocyoapcmeennbiii yuusepcumem, 2. Mumnck
SUncmumym pezenepamusnoti meouyunwl Ilep6o2o MOCKOECK020 MEOUYUHCKO20
yuugepcumema umenu M.M. Ceuenosa, e Mockea

zheniy-98@tut.by

(Co)monmumepsr  N-uzonponunakpuiamuga (NIPAM)  mmpoko u3BeCTHBI  CBOEH
TEPMOYYBCTBUTEILHOCTHIO B BOJHBIX pacTBOpax. BBUAY HETOKCUYHOCTH, ITaHHBIE
MOJIMMEPBI PACCMATPUBAIOTCS ISl TOCTABKHU JieKapcTB [1] M B KIETOUHON HHXKEHEPHUH
[2]. B atEX ke obnactax mpumeHsoT U (co)moiauMmepbl u3 mommtaktuga (PLA) u
noaukanposakrona (PCL) [3].

beu1  monmyuen psag makpomoHomepoB U3  D,L-maktmpma u  e-xampomakToHa c
MoJeKyJsipHoi Maccoit ot 450 no 1200 r/mMonb ¢ pa3TUYHBIMU KOHIIEBBIMU TPyIIIaMHU.
RAFT-conomumepu3anueir Takux MakpomoHomepoB ¢ NIPAM B pa3audHbIX
cootHomeHusAx (ot 30/1 mo 5/1 mo macce) ObUIM MOJNYYEHBl ClydailHble TpadT-
COTIOJIMMEPHI C PEeryJupyeMoil HIDKHEH KpPUTHYECKOW TeMIepaTypoill pacTBOPEHHUS
(HKTP) ot 17 °C no 32 °C. Ilpu sTom Habmromaercs oOmas TEHACHIIUS K CHIDKCHHUIO
HKTP mpu yBeaudeHuMm CcoAECpKaHWs MaKpOMOHOMEPHBIX 3BEHbEB. lIHTepecHo,
MPUCYTCTBUE B OOKOBBIX MOJUA(PHUPHBIX TPYIINAX KOHIEBBIX THAPOKCHIBHBIX TPYIII
NPUBOJIUT K CYIIECTBEHHO MeHblnemy cHukeHnnto HKTP, mo cpaBuHenuto rpadrt-
comoiuMepaMu ¢ anupaTUYECKUMU KOHIEBBIMH TpymnmnaMu B OOKOBOHM  IIemH.
CuHTe3upoBaHHbIE IpadT-CONOIUMEPHI, KaK MPABUJIO, XapaKTepU3YIOTCa 0ojiee HU3KOU
HKTP no cpaBuenuto ¢ PNIPAM, a Takke MMEIOT Jy4lllylO0 aAre3ut0 K KIeTKaM, 4To
JieJaeT WX MEpPCHEKTUBHBIMU JUIsl HCIOJb30BaHUSI B PEreHEPATHUBHON MEAUIMHE,
HaIpuMep, IS TOIYyYEHHUsI KIETOYHBIX IUTIAcTOB [4].

Cnncok JiuTepaTypshl:

[1] Convertine A.J., Ayres N., Scales ChW. Lowe A.B., McCormick Ch.L.
Biomacromolecules 5, 1177 (2004).

[2] Yamada N., Okano T., Sakai H., Karikusa F., Sawasaki Y., Sakurai Y. Makromol.
Chem., Rapid Commun. 11, 571-576 (1990).

[3] Garcia-Gonzalez C.4., Concheiro 4., Alvarez-Lorenzo C. Bioconjugate Chem. 26,
1159 (2015).

[4] Ksendzov E.A., Nikishau P.A., Zurina I.M., Presniakova V.S., Timashev P., Rochev
Y.A., Kotova S., Kostjuk S.V. ACS Appl. Polym. Mater. 4 (2), 1344-1357 (2022).
baaroxapaocrTu
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W3YUYEHUE BJIUSAHUA TUTIA OBOJIOYKU HA CBOMCTBA BOP-
SAMEHIEHHBIX KAPBOPAHKAPBOCHUJIAHOBBIX JTEHIAPUMEPOB

Kynpsisuera A.M.L, Munstiino E.O.2, Aancumos A.A.2, 3aiines A.B.2,
Onbmesckas B.A .2, My3adapos A.M.?3

YPoccutickuii xumuxo-mexnonoauueckuii ynueepcumem um. J{. U. Menoeneesa, 2. Mocksa
2Uncmumym snemenmoopeanuyeckux coeounenuii um. A.H. Hecmeanosa PAH,
2. Mockea
SUncmumym cunmemuueckux nonumepnvix mamepuanos um. H.C. Enuxononosa PAH,
2. Mockea
anskudrsten@yandex.ru

N3ydeHne 3aBUCUMOCTH CBOWMCTB JIEHAPUMEPOB OT WX BHEIIHEW 0OOJIOUKH Ha MpUMEpPE
CTPYKTYp THIIA «KapOOCWIIAaHOBOE SAPO — O0O0JOYKa» TO3BOJISIET YCTAaHOBHUTH
B3alMOCBSI3b «CTPYKTypa — CBOMCTBO», UTO, B CBOIO OYEpE]b, MO3BOJISIET IOJYYaTh
pa3IMYHbIE JIEMEHTOOPTAHUYECKUE COSTMHEHHUSI C 3aIaHHBIMU CBOMCTBAMH.

Ha mnepBom »sTame paGoThl OBUT CHHTE3MPOBAH TOMOJIOTHUECKHHM psii HOBBIX OOp-
3aMeNIeHHBIX KapOopaHKapOOCUIAaHOBBIX JACHAPUMEPOB THUIMA «MSTKOE SIAPO — KECTKas
obomoukay [1]. Jdns nengpumepor Go-4 cages, Gi-8 cages, Gz-32 cages u Gs-128 cages
ObUTH OTIpEeNeNIeHbl TeMIlepaTyphl cTekioBanusi, paBubie 54 °C, 46 °C, 40 °C u 33 °C
COOTBETCTBEHHO.

Jlanee Obuia mpoBeneHa MOAM(UKALKS BHEIIHEW OOOJOYKH JIEHAPUMEPOB MyTEM
BBEJIEHUsT THUOKOrO  CHJIOKCAHOBOTO  clieiicepa MeXIy  KapOOCHIaHOBOW |
KapOOpaHWIbHON COCTaBISIONIMMU JIJIsl TIOJYyYEHUs ICHIPUMEPOB THIA «TUOKOE SIAPO —
ruOkast 00ojoukay. Tak, TO peaknuu THAPOCHWIMIMPOBAHUS AJUIMIIBHBIX TPYIII
KapOOCWJIAHOBBIX JACHAPUMEPOB KapOOPAHCHUIOKCAHOBBIM MpeKypcopoMm [2] Obua

IIOJIy4YEH HOBBI TOMOJIOTUYECKUN pan 060p-3aMeIIeHHBIX
KapOOpaHKapOOCHIIAHCHIIOKCAHOBBIX JACHAPUMEPOB (puc. 1).
H g
CH, CH, /\ T“ﬂ o T"S
G, ¢ Hsl<°\s‘i\/\/\sz\ N, —F9 o [ Gy ¥ TN \Si\/\/\E N

- - CH, CH,

Puc. 1.
st neuapumepoB Go(Si(Me)20Si(Me)2)-4 cages, G2(Si(Me)20Si(Me).2)-16 cages u
G4(Si(Me)20Si(Me),)-64 cages ObuH ONpeIeTCHBl TEMIIEPATyPhl CTEKIIOBAHHUS, PABHBIC
-51 °C, -44 °C, n -41 °C cooTtBeTcTBeHHO. TakuM 00pa3om, OBLJIO YCTAaHOBIICHO, YTO
MMEHHO THI KapOOpaHOBOW 000JOUKH OKa3bIBAET OMpEIENstollee BIUsSHUE Ha CBOWCTBA
KapOOpaHKapOOCUIaHOBBIX JIEHIPUMEPOB.
Cnmcok JiuTepaTypshl:
[1] E.O. Minyaylo, A.A. Anisimov, A.V. Zaitsev, S.A. Milenin, P.A. Tikhonov, O.V.
Vyshivannaya, V.A. Ol shevskaya, G.G. Nikiforova, M.l. Buzin, A.S. Peregudov, A.M.
Muzafarov. React. Funct. Polym. 157, 104746 (2020).
[2] E. O. Minyaylo, A. I. Kudryavtseva, V. Y. Zubova, A. A. Anisimov, A. V. Zaitsev, V. A.
Ol’shevskaya, F. M. Dolgushin, A. S. Peregudov, A. M. Muzafarov. New J. Chem. 46,
11143 (2022).
baaronapuocru
Paboma evinonnena npu noodepoicke Poccutickoco Hayunoco @onoa (epanm « PH® Ne
Ne 2]1-73-10178»).
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HOJYYEHHUE ®TOPCOAEPKAIINUX AMOUPUIIBHBIX
COITIOJIMMEPOB HA OCHOBE N-BUHNUJIIIUPPOJIMTOHA

Jle6eneB O.A., I'puroprena A.O., 3aities C./I.

Hayuonanvnwiii uccnedosamenvckuti Husicecopoockuii eocyoapcmeenmwiii
yuugepcumem um. H.U. Jlobauesckozo, . Huowcnuii Hoseopoo
belved2014@ya.ru

[IceBnoxuBas paaukaibHas monuMmepusanus ¢ odoparumoit nepemaueit nenu (RAFT
NOJIMMEpHU3aLusl) SBJISETCS OJHUM M3 Haubosee yA0OHBIX CIIOCOOOB KOHTPOIMPYEMOM
paavKaIbHOW MOJIMMEPHU3AINH, KOTOPBIM IMOKa3bIBaeT BBICOKYIO 3(()EKTUBHOCTH B
CO3JIaHUU MAaTEPHUAJIOB C 3aJJaHHBIMU CBOMCTBaMH [1].

dTopcoaepKale MOJIUMEPhl 00Jaat0T BBICOKOM XUMHUYECKOM CTOMKOCTBIO, HU3KOU
MOBEPXHOCTHOM 3Hepruei u rugpododHocTho. N-puHminuppoianaon (NBII) ssusercs
CTaOMIBHBIM, TUAPO(PHIBHBIM  COCIMHEHHUEM, KOTOpOE€ TMOKa3blBAET  XOPOIIYIO
Oononornueckyro coBmMecTuMOcTh [2]. Ommpasice Ha 3T cBoiicTBa, NBII oTamunO
NOJXOJIUT JJIsl MCIOJb30BAaHUS B KAdyeCTBE BTOPOro KOMIIOHEHTa aM(UQUIbHBIX
conojiuMepoB. OAHUM M3 OCHOBHBIX NPHUMEHEHUN TAKUX COMOJIMMEPOB MOXKET CTaTh
CO3/7IaHKe TMOKPBITUN JJII U3TOTOBICHUS OMOCEHCOPOB, UCKYCCTBEHHBIX JHJOMPOTE30B,
MUTPAJBHBIX KJIANaHOB M JPYTUX MMIUIAHTATOB, JJs KOTOPBIX HEJOMYCTHMO
NpUIKMIaHue TpoMOO0OPpa3yOIUX KOMIIOHEHTOB [3].

Uccnenoana comonmumepusanus 1,1,1,3,3,3-rekcadropuzonpommiakpmiara (I'OUIIA)
u 2,2,3,3,4,4,5,5-okrapropnientunakpuiara (ODIIA) ¢ N-pununnupponugonom (NBII)
B NPUCYTCTBUM HHM3KOMOJIEKYJSIPHOIO U BBICOKOMOJIEKYJISIpHBbIX RAFT-areHtoB Ha
ocHoBe maubensmiTputHokapoonara (BTK). Ilokazan KOHTpomupyeMbIil XapakTep
npouecca. IlomydeHbl KpuBBIE cOCTaBa CONOJIUMMEPOB. PaccumTaHbl OTHOCHUTEIBHBIE
AKTUBHOCTM MOHOMEpOB. YCTaHOBJIEHO, 4YTO TMOJYYEHHBIE COIMOJMMEpPbl HUMEIOT
TEHCHIINIO K YepeJOBaHUIO.

N3yueHo moBeieHHE COMOJMMEPOB Ha TpaHUIle pasaena (a3 BOJa/BO3AYX METOJOM
IIeHOYHBIX BecoB JlenrMiopa. PaccmoTpeHo BiusiHue coctaBa comnoiuMepoB u pH
cyOda3pl Ha TMOBEPXHOCTHBIE CBOMCTBa comoiaumepoB. B cmyuae momu(NBII-co-
['®UITA) B kucnoii cpene 38eHbsi NBII mOIHOCTHI0O HOHU3UPOBAIKUCH U MOTPYKATUCH B
cy6da3zy nepes cxatueM 6apbepoB, B HEHTPAIbHON — YaCTUYHO, B IIETOYHBIX YCIOBUAX
MOHM3AIUsl OTCYTCTBOBAJA, a JIaBJIEHUE IUIATO ObLIO BBIIIE, YEM B OCTAJbHBIX CIydasX.
Hns cononumepoB mnonu(NBII-co-O®IIA) u3MeHeHue cpeapl Ha KHCIYHO ci1abo
CKa3bIBAJIOCh HA XapakTepe H30TEPM, BO3MOXKHO «IEPEKPhIBAHHE» TUAPOPUIBLHBIX
3BeHbeB NBII jnnuHHBIMM ~ (QTOpPUPOBAaHHBIMU  IIETSIMH, KOTOpbIE 3aTPYAHSIOT
B3aumo/ieiictBue ¢pparmentoB NBII ¢ BogHoit cyOdazoit.

MeTonoM aTOMHO-CHJIOBOM CIEKTPOCKONHMH HCCleAoBaHa Mopdomorus miI€HOK
Jlenrmiopa-brnomkert paznuyHoro cocraBa. C M3MEHEHHME COCTaBa IPOCIEKHUBAECTCS
U3MEHEHHE Pa3MepPOB MHIIEILI.

Cnucoxk 1uTepaTyphbi:

[1] Chernikova E.V., Sivtsov E.V. Polymer Science, Series B. 59, 117 (2017).

[2] Liu X., Xu'Y., Wu Z., Chen X. Macromolar Bioscience. 13, 147 (2013).

[3] Zamyshlyayeva O.G., Lapteva O.S., Baten’kin M.A. Russian Chemical Bulletin,
International Edition. 63 (8), 1823 (2014).
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KOHTPOJIUPYEMBbI CUHTE3 METOIOM RAFT
IHHOJIMMEPU3AIIUU CTUPOJI-AKPHJIOBBIX COITIOJIMMEPOB
PA3JIMYHON MUKPOCTPYKTYPBI

MaparkanoB A.O., beikosa I1.H., T'octeB A.U., Cusnos E.B.

Canxm-Ilemepbypeckuii 20cy0apcmeennvili mexHON02UYeCKULl UHCIUMYm
(mexnuueckuii ynueepcumem,), 2. Canxkm-Ilemepoype
artur.maratkanov@mail.ru

Hacrosimass pabota sBIsS€TCS YacThIO KOMIUICKCA HCCIEAOBAHHM, TIOCBSIIICHHBIX
W3YYCHHUIO BIUSHUS MHUKPOCTPYKTYPBI CTHPOJI-AKPUJIOBBIX COTIOJUMEPOB Ha UX
cBoiicTBa. Pemenne maHHOW 3a/ayu CTaNO BO3MOXKHBIM OJlarojapsi pa3BUTHUIO TEXHUKH
KOHTPOJIMPYEMOU paguKaIbHON moauMepu3aiuu, HazpiBaeMoit RAFT monumepusaruei.
B pabore paccmarpuBaercs cuHTe3 comnonumepoB ctupona (Ct) ¢ akpuiaramu (M-
Oyrunakpunat (H-BA) wu nponunakpunatr (IIA)) OmodyHOM ®W  TpaJUCHTHOU
MUKPOCTPYKTYPBI, CXOXXMX MO MOHOMEPHOMY COCTaBy W JiuHe uenud. Ha ocHoBe
nomuctupontpurnokapoonara (IICK), comepxkamiero B cpeanem 67 3BeHbeB CT, ¢
xopowuM BbIxoJoM (90%) Ob11u nonydensl Tpubiok-cononumepsl Ct:u-BA n Ct:1IA,
roe  Mexay aByms  gparmentamu  1enu  ucxomHoro  I[ICK  Haxopures
rocieaoBaTenbHOCTh M3 59 3BenbeB #-BA um 60 3BenbeB IIA, COOTBETCTBEHHO.
['pagvicHTHAasT MUKPOCTPYKTypa ObUIa TMOdydeHa Onarojgaps pPa3HOAKTUBHOCTH
MOHOMEPOB IPU UX OAHOBpEeMeHHOI1 3arpy3ke (Puc. 1).

OuSenzunTpuTeokapbodar . CTupon . H-ByTUnaspunar MpomanaspunaTt
(BTK} (cT (B} (BaA)
NofAWe THRORTRMTHOKAPGOHAT
o0 0 © 00
1% i |
Tpuonok-cononumep, CT:6A = 1:0,9 MpagWeHTHLIA cononumep, CT:BA = 1:0,8
Mn = 12800, Mw = 16600, Mw/Mn =13 Mn = 10600, Mw = 13200, Mw/Mn = 1.3
LU L L L L L L L A L1 4 L L b 4 11 1| L 1 1T 1 1 T T 1T B I 11 1111 7 B I 1 1T)
@ -67 ®-59 ®-54 ®-43
Tpubnok-cononumep, CT:MA = 1:0,9 [pagWeHTHLIA cononuMep, CT:NA = 1:0,76
Mn = 12600, Mw = 16600, Mw/Mn = 1,3 Mn = 8600, Mw = 11600, Mw/Mn =1,3
seeew (11T} L 1 BT sse o0 A% @
@ -57 - &0 -5 - 40

Puc. 1 - MukpocTpyKTypa CTUpPOJI-aKpUIIOBBIX COIIOJIMMEPOB.

CrpoeHue NOJy4YEHHBIX COINOJIMMEPOB HM3Y4€HO C MOMOoLIbpl crnekrpockonuu UK u
SAMP. Temno¢puszuyeckue CBOMCTBa  CONOJIMMEPOB  HCCIEAOBAHBI ~ METOAAMU
b depeHIManbHON CKaHUPYIOIIEH KaIOPUMETPUH U iepuBaTorpaduu.
baaroaxapnocTn

Paboma ewvinonnena npu noooepoicke Munucmepcmea HayKu u @vicuieco obpazoeanus
Poccuiickou ®@edepayuu (2oczadanue 0785.00.X6019).
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UCCJEJOBAHME KATATUTUYECKOI AKTUBHOCTH Pd-
KOMILTEKCOB C AIIMKJIMYECKUMU TUAMHUHOKAPBEHOBBIMHU
JIMTAHJIAMM KAK MPEJKATAJIU3ATOPOB AJUIMTUBHOW
MOJUMEPH3ALINHY 5-OTUJIUJIEH-2-HOPEOPHEHA

Menennesa E..}, Xperuukosa A.I1.12, Bepmemesa E.B.!, Kumxanos M.A 3,
bepmemes M.B.!

Ynemumym negpmexumuueckozo cunmesa um. A.B. Tonuuesa PAH,
2. Mocxkea
2Poccutickuti XUMUKO-mexHon02udecKkuil yuueepcumem um. /{.1. Menoeneesa, BXK PAH,
2. Mockea
3Canxm-Ilemepbypeckuii 2ocyoapcmeennuiil yHueepcumem, ¢husuyeckuii paxyivmen,
2. Cankm-Ilemepbype
e.med@ips.ac.ru

AnuTHBHAS MOJUMEpPHU3AIUS MPOU3BOJHBIX HOPOOpPHEHA MPUBOAMT K IMOJHMMEpaM, He
coJiep>KallliM JIBOMHBIE CBSI3M B OCHOBHOM IIETIH, W, KAaK CJEICTBHE, HA OCHOBE ITHX
MOJIMMEPOB  BO3MOXKHO (OPMHUPOBAHUE TEPMHUUYECKH M XHUMUYECKH CTAOMIIBHBIX
MarepuaioB. Kpome Toro, agauTHBHBIE TOJUHOPOOPHEHBI O0JaNAIOT KECTKUMHU
OCHOBHBIMU IEMSIMU, YTO MOXET OKa3aTh MOJIOKUTEIBHOE BIUSHUE HA MUKPOCTPYKTYPY
U cBoiicTBa monuMmepoB. OHAKO aAJAUTHUBHAS TOJUMEPHU3AIMS  3aMEIIEHHBIX
HOpOOPHEHOB BEChbMa UYBCTBUTEIbHA K HAJIUYUIO 3aMECTUTENCH U  SBISETCA
MaJIOU3yYEHHBIM MTPOLIECCOM.

Panee wmbl moOKazanw, 4YTO KaTAIMTUYECKHE CHUCTEMbl Ha OCHOBE IaJUIaIUEBbIX
KOMILIEKCOB ¢ N-reTeponuKIndecKuMi KapOEeHOBBIMU JIUTaHAaMU MPOSIBIISIOT BEICOKYIO
aKTUBHOCTh U CEJIEKTHUBHOCThH B MOJMMEpPHU3AIMU MPOU3BOIHBIX HOPOOPHEHA, TTO3BOJISS
MPOBOJIUTH PEAKIMIO B IPUCYTCTBUM KUCIOPO/Ia BO3/1yXa U ClIeI0B BOJKI [1].

B nanHoli paboTre Ha TpUMEpe MOJACIBbHOW peakiuu aJJAUTHBHON MOJIMMEPHU3ALUU
OM(YHKIIMOHATBFHOTO MOHOMEpPA — S-3THiKMAeH-2-HopOopeHa (DHB) (puc. 1) Bmepsbie
CHUCTEMAaTHYECKU HCCIEJ0BaHa KaTaJUTUYECKas aKTUBHOCTb M CEJIIEKTUBHOCTb HOBBIX
CUCTEM Ha OCHOBE POJICTBEHHBIX MNaUIaJIMEBbIX KOMIUIEKCOB, COJEpXKAILIUX
AIUKIINYECKUE TUaMUHOKApOCHOBBIE JINTAH/TbI.

Puc. 1.

Cnmcok JiuTepaTyphl:

[1] Bermesheva E.V., Wozniak A.L., Andreyanov A.F., Karpov G.O., Nechaev M.S.,
Asachenko A.F., Topchiy M.A., Melnikova E.K., Nelyubina Y.V., Gribanov P.S.,
Bermeshev M.V. ACS catalysis 10 (3), 1663 (2020).

baarogapHocTu

Paboma evinonnena npu noooepoicke I panma Ilpeszuoenma NeM/[-497.2022.1.3.
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CHUHTE3 PACTBOPUMBIX NOJIU(3PUP-UHIO/TOKAPBA30JI0B) U
IIVIEHKOOBPA3YIOIINX KOMITIO3UIINHU HA UX OCHOBE

Hecrepoa A.C.12, Msarkosa JI.A. %, JIutsunosa JI.C.L, [Tonmosa E.H.1, UBanos A.I'.%,
Topman U.B.!, Ceetnmunsiii B.M.!

Y Unemumym evicoxomonexynsapuvix coeounenuti Poccutickoii akademuu Haykx,
2. Canxkm-Ilemepbype
2 Canxm-Ilemepbypackuii 20Cy0apcmeeHHbIll MeXHON02UYeCKUL UHCTRUMYM
(mexHuveckuil ynueepcumem,), (haxyibmem XumMuyeckou u 6UomexHoaI02uu,
2. Canxkm-Ilemepbype
annest.2107@yandex.ru

Nunono[3,2-b]kap6a3oibl  SBIAIOTCS KIACCOM KOHACHCHUPOBAHHBIX a30TCOACPIKALIUX
TeTePOIMKIIOB, MPEICTABUTEIN KOTOPOrO IPUBIIEKAIOT BHHMAaHHE HCCIeNI0BaTeNeH
Omarojmapss ~ IIMPOKMM  TEPCIEKTHBAM WX  MWCIOJNb30BAaHUS B KAauecTBe
NOJIYIIPOBOJHUKOBBIX ~ MaTe€pUaJIOB  JJIsl  PA3IMYHBIX  YCTPOMCTB  OpraHUYECKOM
ANIEKTPOHUKU U QoroBosibTauku [1]. Huzkas pacTBOpuMOCTbh MHI0JI0KapOa30JI0B — 3TO
OCHOBHasi NpPUYMHA, OrpaHHYMBAIONIasg WX NpuMeHeHue. OCHOBHBIM METOAOM JUIs
MOBBIIIEHUSI PACTBOPUMOCTH SIBJISIETCS XUMUYECKass MOAUDHUKAIUS TTOTUMEPHON TIETH C
IIOMOIIIBIO BBEICHUS B N-LIEHTPHI JNIMHHOLEIIOYEYHBIX AKUJIBHBIX Ipymnm [2].

B pabore ocymectBieH cuHTe3 uHI050[3,2-b]kapba3ona, MOHOMEPOB Ha OCHOBE
MOJTUATUIICHTIIMKOJIEH pa3nuyHoi MojekyisipHoit Macchl oT 400 o 3000 ¢ koHIIEBBIMU
TO3WIBHBIMU TPYIIaMH, COINOJIMMEPOB, COJEPXKAIIUX B LENU HHA0JIOKApOa3on Hu
¢dbparMeHThl oyMATUIIEHOKCH1a. CHHTE3UpOBaHa MOJIMMEpPHasi MaTpULia JJIs OJy4eHUs
IUICHKOOOpAa3yolIero  Marepualia, CoJepkamero  uHaonokapbazon.  CtpoeHwue
CHHTE3UPOBAHHBIX COCAUHEHHUIN NOATBEpkKAEHO NaHHbIMU K- u AMP-cniekrpockonum.
TepMOCTOMKOCTh CHHTE3UPOBAHHBIX cONONIMMEPOB no AaHHbIM TI'A cocraBisieT 235-
353 °C, a TemIoCcTOMKOCTh u3MeHseTca oT 32,3 nmo 56,5 °C B 3aBUCUMOCTH OT
MOJIEKYJISIPHOM ~ MacChbl  MCIOJB30BAaHHOTO  MNOJMATWIECHrJIuKons.  IlomyueHsl
IJICHKOOOpa3yrolme  KOMMOo3uluu  noiu(3up-uHaonokap0a3oioB) Ha  OCHOBE
OJINTOMEPHBIX  ATUJICHIVIMKOJIEW M  CUHTE3UPOBAHHOW  IOJMMEPHOM  MaTpHLBI,
xapakrepusyromuecs: yaiuHeHueM 10 980 %, mpounocTthio 3,91 Mlla, Moxynem
yapyroctu 3,58 MlIla.

Cnmcok JIuTepaTyphl:

[1]Li Y., WuY., Ong B.S. Macromolecules 39 (19), 6521 (2006).

[2] Akimoto M., Nagase Y., Kawamoto M., Wada T. Trans. Mater. Res. Soc. Jpn. 34 (1),
141 (2009).
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MOJIMMEPU3ALIUS C PACKPBITUEM IIAKJIA D,L-IAKTHJIA,
KATAJIM3UPYEMASI KAPBOKCHJIATHBIMUA KOMITJIEKCAMU
HUKEJISA(I1): UCCJIEJIOBAHUE MEXAHU3MA PEAKIIAU

Huxudopos A.A.L Tanuna H.C.?, Kopxkukosa-Bnax E.I'.13 Epemun A.B.%,
CrenanoBa M.A.!

YUnemumym evicoxomonexynsapuvix coeounenuti PAH, 2. Cankm-Ilemepoype
2Canxm-Ilemepbypackuii 20cy0apcmeeHHblil MeXHON02UYECKULl UHCTUMYM
(mexnuuecxuii ynueepcumem), 2. Canxkm-Ilemepoype
3Canxm-Ilemepbypeckuii 2ocyoapcmeennviii ynusepcumem, Mncmumym Xumuu,
2. Cankm-Ilemepoype
anikiforov71@gmail.com

[Momunaktuny (IIJIA) — anudaruyeckuii OMOCOBMECTHMBIM U OuOpasiaraeMblil
nonudGup, HAUICAIINH MHOTOYHCIEHHbIE MPUMEHEHHS B MHINEBOW M MEAUIIMHCKON
MPOMBIIUIEHHOCTH. B HacTtosimee Bpems mnonasiswoniee koiaumyectso  [IJIA
CHUHTE3UpYeTCcs peakiuen nonumepusanuu ¢ packpbitueM nukia (I1PL) makrtuna (JIA),
Karanuzupyemoit oktoarom ososa(ll) B mpucyrctBum wunHunmaropa. Hemocratkamwu
JJAHHOTO TMOAXOJa SBIIAIOTCA TOKCUYHOCTh KaTajln3aTopa, a TakKe 3aTpydHEHHBIN
KOHTPOJIb MOJIEKYJIIPHBIX Macc M AucnepcHocTu nosydaemoro IIJIA. Oto mpuBoguT k
aKTyalbHON mpobneme pa3paboTku 3(H(PEKTUBHBIX U MATOTOKCHYHBIX KaTalU3aTOPOB
nonuMepuzauuu JIA, mo3BoJsOMMX MONTY4YaTh MOJIUMEPHI C 3aJaHHBIMU MOJIEKYJIIPHO-
MaCCOBBIMHU XapaKTEPUCTUKAMHU.

B nactosimieit pabote uccienoBaHa KaTaIUTHYECKash aKTUBHOCTh HOBBIX MOHOSJIEPHBIX
OKTadPHICCKUX KapOOKCHJIATHBIX KOMIIJIEKCOB aHukessa(l1):
[Ni(DBED)2(Me3CCO3)2]-Me3CCO2H (1) u [Ni(DBED)2(CF3C0O2)2]-CeHs (11) (DBED -
N,N’-mu6en3mmrTunenguamMun) B peakuuu [1PI] D,L-naktina B pacriaBe MoHOMEpPA U B
pactBope Toyona. Ilomydennsie oOpasiel I1JIA oxapakTepru3oBaHbl METOAAMHU TI'eilb-
npoHuKaromeli  xpomarorpaduu, Macc-cnekrpomerpun  (ESI-MS) u  H SIMP-
cnekrpockonuu. C npuMeneHneM wmetonoB ESI-MS u H  SIMP-cnexrpockonun
YCTaHOBJIEHO, 4YTO B MOJy4YyeHHBIX oOpa3nax I[IJIA koHIEBOW Tpynmol sBisieTcs
N,N-auankuimakTaMuHbeiid (parMeHT, MPOUCXOASIINNA OT BHICTYIAIONIETO B KAa4eCTBE
nauimaropa DBED nuranma KOMIUIEKCOB. DTO CBHUJETENBCTBYET O mnporekanuu [TPI]
JIA' 6e3 HEoOXOAMMOCTH JIOMOJIHUTEIBHOTO BBEJACHHUS B PEAKIMOHHYID CMECh
nHunuaropa. Ha OCHOBaHMM MOJIYYEHHBIX SKCIEPUMEHTANIbHBIX AaHHBIX MPOBEICHO
KBaHTOBO-xumudeckoe DFT MonenupoBanme MexaHu3Ma CTaAud WHUIIMUPOBAHHUS M
poCTa LeH peakiuu noaumMepusanuu JIA, karanu3upyeMon KoMIiekcoM |, ¢ KoTopbiM
ObUIM MOJIy4eHbl HauOOoJbIIME 3HaYyeHus MoJeKyIspHbIXx Macc [IJIA mpu BbeICOKHX
KOHBEPCHUSIX MOHOMEpA. Y CTaHOBIIEHbI MHTEPMEIUATHI PEaKLIMK U COOTBETCTBYIOLIUE UM
NIEPEXO/IHBIE COCTOSIHUSI, a TAaKXKe OIpPEACIICHbl JHEpPTreTUYecKue Oapbephbl KaxKIOu
ctaguu. KBaHTOBO-XMMHMUYECKHE  pPAacUeThl  MPOBOJIUIUCH C  HUCIOJH30BAHHEM
nporpammubix kommiekcoB ORCA 5.0.1 u ORCA 4.2.1, DFT meronos PBEO u B97-3c
u 6asucHoro psna def2-SVP.

baarogapHocTu
Macc-cnexmpomempuueckue ucciedosanus oviiu evinoanervl 6 PL] MACB CIIol'Y 6

pamxax npoekma PH® Ne 21-73-20104.
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HOBBIE ITOJIN2PUPUMUIBI TUITA ULTEM C BOKOBBIMUA
ITPOIIAPT'JIbHBIMHU I'PYIIINAMU: CUHTE3 U UCCIEJOBAHUE
OU3UKO-XUMHNYECKHUX CBOUCTB

Opnosa A.M.!, Konecnukos T..1, Bouenkos B.C.2, Ky3nenos A.A.!

YUnemumym cunmemuueckux nonumepnvix mamepuanoé um. H.C. Enuxononosa
Poccuiickou akademuu nayk, . Mocksa
2MUPDA-Poccuiickuii mexnono2uueckuii ynueepcumem, 2. Mockea
orlova_am@ispm.ru

Apomatuueckue mnoauumuabl ([IM) — mupoko M3BECTHBIM KIAacC TEPMOCTOMKUX
MOJIMMEPOB C BBICOKUMHU (PU3UKO-MEXaHMYECKUMH XapaKTEPUCTHUKAMH B IIHPOKOM
JIAATNa30He TEMIIEpaTyp U OTJIMYHOW TEPMHYECKOM YCTOMYMBOCTBHIO. Ha ceromHsmHun
JIEHb SBIISIETCS aKTyaJbHOM mpoOiieMa KOMIIPOMHUCCHOTO COOTHOIICHUS MEXIY
BBICOKMMH XapakTepUCTUKaMH U nepepadaTtsiBaeMocThio [1H. PacTBopuMOCTh -BasKHBII
napaMmeTp JUis YCHENIHOW mepepaboTku moiuMepa B usnenue. OpHuMm u3 Haumbosee
mupoko ucnoiszyeMbix [N sBisiercst opranopactBopuMsblii Ultem™. OnHako, BMecTe ¢
VIYUYIICHUEM PACTBOPUMOCTH MPOUCXOAHUT YXYJIICHUE XUMHYECKOW CTOMKOCTH
MOJIMMEPA K arpecCUBHBIM CpPEJaM, YTO Ba)KHO MJII MHOTHUX BBICOKOTEXHOJOTHMYHBIX
npuMmeHennii. [loaToMy akTyanpbHOW  sIBIsieTCs 3agadya  pa3paboTKH — XOPOIIO
PacTBOPUMOTO MOJUMEPA, KOTOPBIM Obl 00J1a/iall BBICOKOM XMMHUYECKOW CTOMKOCTBIO K
arpeCcCUBHBIM CPEZIaM.

B nmanHO# paboTe HCIIONB30BaIM HOBBIH MOHOMep — 5-(2-mpomnuH-1-uinokcu)oeH3oda-
1,3-mmamun [1]. Ha ocHOBe naHHOro amaMuHa, M-(heHmIeHauamuHa u 4,4°-(4,4’-
U30NPONUINAeHIN(EHOKCH)-0uc-(pTaneBoro anruapuia Oblla CHUHTE3WpOBaHA CEpUs
MOJIMUMHUJIOB C COJEp)KaHWEM OOKOBBIX MPOMApriiibHBIX rpymm oT 5 g0 30 mon.%.
[Tonumepst OblTH OxapaktepuszoBanbl metogamu UK-, SIMP-cnextpockonuu u I'TIX.
Meronamu JICK u UK-cnexkrpockonuu OblI0 mOKa3aHo, uTo mociie Harpesa g0 300 °C
MPOUCXOAUT CIIMBKA IO MPOMAPTUIBHBIM TpyINmaM ¢ 00pa30BaHUEM XPOMEHOBOTO
nukia [2]. HcxonHble TOJIMMEPHl XOPOIIO PAaCTBOPAIOTCA B OPraHUYECKHUX

PAcCTBOPUTEINSIX; MOCIIE CUIMBKU PACTBOPUMOCTH MPOIA/IaET.
H;;C\C,CHa

0, (o]
o o + + —
(o] O
(o) (0]
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I
reslon eBsnls teoNonoRestyl
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I

Cnucok quTeparyphl:
[1] Kolesnikov, T. I., Orlova, A. M., Tsegelskaya, A. Y., Cherkaev, G. V., Kechekyan, A.
S., Buzin, A. 1., ... & Kuznetsov, A. A. European Polymer Journal. 161, 110865 (2021).
[2] Grenier-Loustalot, M. F., & Sanglar, C. European polymer journal. 33 (7), 1125-
1134 (1997).
baaronapuocru
Uccneoosanue svinonneno 3a cuem epawma Poccutickoeo nayunoco ¢onoa Ne 22-23-
01173.
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HOJYYEHUE MOAUP®UIINPOBAHHLIX ITIOJIMMEPOB HA OCHOBE
HO/IMBUHWIITAPPOIMIOHA, COIEPKAIIAX XEJIATHBIE
KOOPANHAIIMOHHBIE CAUTHI

Iy3eipekoB A.A.L, TTonosa E.A.22, Epemun A .B.!

YUncemumym evicokomonexynapuwix coedunenuti Poccutickoti akademuu Hayx,
2. Canxkm-Ilemepoype
2Canxm-ITemepbypackuil 20Cy0apcmeeHHblil MexHOI02UYeCKULl UHCIUMYM
(mexuuueckuti ynusepcumem), 2. Canxm-Ilemepbype
artur.puzyrkov@yandex.ru

MoaudunupoBaHHbIe MOIUMEPHI Ha ocHOBe monuBuHUITHpoauaoHa (I1BII), mmpoko
HCIIOIB3YEMOTO B MEIUIIMHE W (PapMaKoJIOTHH, W COJAEpIKallie KOOPIUHAIIMOHHBIE
CalThl MOTYT OBITh MHTEPECHBI JJIs 3a7a4 OMOBH3yaIM3allMd WA KaK HOCUTEIU HOHOB
METaJUIOB JIJIs 3a/1a4 MarHuTHOM- WK [19T-Tromorpadumn.

MuieHpr0 I8 peakuuii MoaudUKaIliu, B JaHHOM KCCIICIOBAaHHH, SBJSUIACH aMHIHAS
rpyIna y-JTakKTaMHOTO IMKJIa, B3auMojeiicTBue kotopoil ¢ N-HykieoduiamMu onmucaHo
JUI. MOJIETIbHBIX COEUHEHUN — Hanpumep N-adKWINMUPPOIUIOHOB, HO MTPAKTUYECKU HE

UCCIIEIOBANIOCh  JJII  TOJIMMEPOB,  COJAEpXAIIMX  JIaKTaMHble  ()parMeHTHI.
[IpenBaputenbHO, ycloBUs MoauduKanuu ObUIM  OTpabOTaHbl HA MOJIEIHLHOM
coenmuHeHUN — N-METHI-2-IUPPONHIOHE, B3aUMOJCHCTBHE C KOTOPBIM TIPUBEIO K

MOJIYYEHUIO COOTBETCTBYIOLIUX IPOU3BOJHBIX, BBIJEICHHBIX M OXapaKTEPHU30BAHHBIX
Merogamu MK- u SMP-cniekTpockonuu M Macc-criekTpomeTpuu. Jlanee ycimoBus
peakuuii nepeHocuinch Ha meauuuHckuil [1BI1 n mosrydeHHble TpOIYyKThI, COAEpKAIIUE
0,05% (I) m 4% wmompH. (II) MoOOUPHUIMPOBAHHBIX TPYIN, BBLICISUTUCH U
0XapaKTEepU30BBIBAINCH MeTOIOM SIMP-criekTpockonuu.

AnbprepHaTuBHBIM ~ myTeM — Mmoaudukanuu  [IBII  sBusiercss  mpucoequHeHHE
aMUHOCOJepKalIMX  (parMeHTOB MO  KapOOKCWJIATHOM  Ipynme  YacTUYHO
runponuzoBanHoro [IBIT (coemunenue Ill). JlaHHBIM crmoOcOOOM MOMHO TMOJYYaTh
MOJIMMEPHI, cofiepkaiue 10 3% MOJIbH. MOIU(MUIIMPOBAHHBIX 3BEHBEB.

@ NN |
AcOH(eaoA’)\‘ Q¢O Q/
MeOH
g o OEOE
@40 Me,S0,/NaOMe (jog \7/

X Z m
PO &O N N
0.11 NaOH Wy %
140°C, 48 +, Cfo NH N
DCC/NHS =0 )=9°
4 MeOH HO NH
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MOJUPUKALIUA HEOTEITOJIMMEPHBIX CMOJI C IOMOLIbIO
I'maPOTUOJINPOBAHUA U TNAPOCHIINJINPOBAHUSA

Parnuxos A.K.!, Kpmxanosckuit U.H.1, Temnukos M.H.!, Auncumos A A2
Mys3adapos A.M.1?

YUncemumym anemenmoopaanuueckux coedunenui um. A.H. Hecmesnosa PAH,
2. Mocksa
2Uncmumym cunmemuyeckux nonumepnvix mamepuanos um. H.C. Enuxononoea PAH,
2. Mockea
ratnikovak147@yandex.ru

Hedrenonmumepusie  cmonet (HIIC) —  cuHTeTHYeckne  TEpMOILIACTUYHBIE
HU3KOMOJIEKYJISIPHBIE CONOJIUMEPHI, MOJy4aeMble MOJUMEpPU3AIUEH KUIKUX TPOTYKTOB
NUPOJIN3a pa3IudHbIX yriieBogopoaoB. llupokue Bozmoxuoctu HIIC k momudukammm
MO3BOJISIOT YIyYIIaTh WMEIOIIMECS U J00aBIATh HOBBIE CBOMCTBA MOKPBITHSIM Ha HMX
ocHoBe [1], ogHako Ha naHHbIII MOMeHT B Moaudukanuu HIIC He ObUTH MCTIOIB30BaHBI
peaKkiuu TUIPOTUOJUPOBAHUS M TuApocwiniaupoBanus. Mcxons w3 uHopmanuu o
CBOMCTBAaX, KOTOPHIMU O0JaJalOT TOKPHITHSA Ha OCHOBE KPEMHUHOPTraHUYECKUX
coeMHEHUM  [2], MOXKHO  TPEANOIOXKUTh, uTO  ¢yHKuHoHanuzanusa  HIIC
KPEMHUHOPTraHMYECKUMH  COCIMHEHUSIMH  CIOCOOHA  CYIIECTBEHHO  YIYYIIHUTh
MMEIOIIMECS U IPUIATh HOBBIE CBOMCTBA.

a) HsC £Hy G) MaangmuapoTCa
H Q Ph d nnoxo
(T O 5 °C H \ O
)\ /L + \IS./\/\C,.’ CHy ——— }\'/,S_»\‘/\/:.‘ INCly  MoasdwumpoTes
e - 1 AIBN, TTEQ P ' \ B e
TN Getrxodenon /
CH,y Vi _/"""»\' HO » ’,\
T | | /
J
f f \
M+ I‘\; J ._' ‘/ | AN
CH3 l"~)\ A, / - W R
3 ) ¥ X I \T ., e s
3 « _ 10X e oo PR R
/-::::/"" ! st Kaperean | \

(i) | 63 62 61 60 59 58 57 56 55 54 3
CHa oo

Puc. 1 - a) Peakuuu ruipoTHOAMPOBAHUS U THAPOCUIMINPOBaHUS cMouibl CY;
0) HaJIO)KCHHBIC CUTHAJIBI JIBOMHBIX CBSI3€H MCXOHOW CMOJIBI U MOJIU(DHITUPOBAHHOM.

B kauecTtBe peareHTa A peakUMM  THAPOTHOJHUPOBAHUSA  HMCIOJIB30BAJICH
MEpKaITONPONUITPUMETOKCUCWIIAH, A  JUIl  PpEakUuH  TUAPOCHIMIMPOBAHHUS
TpudTOKCUcUNaH. Moaudukanuu noasepranu cmoisl C5 u C9, creneHb NMpOTEKaHUS
PEaKIUK ONPEIEIISIIA 10 YMEHBIIEHHIO CUTHAJIOB IBOMHBIX cBssel Ha IMP-H cnextpe.
Peakuuu pagukanbHOro ruIpOTHONMPOBAHUS U KATAIUTUYECKOTO THIAPOCUIUINPOBAHUS
st mogudukanuu HIIC Obumn mcmonb3oBaHbl BriepBhie. VX cpaBHEHHE MOKasano, 4yTo
Oonee TMEpCIEeKTUBHBIM SBISICTCS THAPOTHONMpOBaHue. McciemoBaHo —BIUSHUE
pa3IMYHBIX PACTBOPUTENE M HHUIMATOPOB Ha 3TOT mpouecc. OueHeHa 3aluTHas
CrocoOHOCTh MOKPBITHI HAa 0cHOBE MoaupuimpoBanHbix HIIC.

Cnncok JInTepaTyphl:

[1] Lapesa E. E. Bectnuk Ka3zanckoro texHosoruueckoro yausepcurera 15 (7), 163-
167 (2012).

[2] Petrunin M.A., Gladkikh N.A., Maleeva M.A., Maksaeva L.B., Yurasova T.A. Int. J.
Corros. Scale Inhib, 8 (4), 882-907 (2019).

baaronapuocru

Paboma evinonnena npu punancosoii noooepaicke epanma PH® Ne 18-73-10153.
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CHUHTE3 HOBOI'O BUIIMK/IMYECKOI'O OJIMT'OCHJIOKCAHA 110
PEAKIIUU KATAJIMTUYECKOI'O I'MAPOCHUJIMJINPOBAHUA

Pamesckuii A.A., Jlepsoun K.B., Mcnamosa P.M.

Canxm-Ilemepoypeckuil cocyoapcmeennbiil yuusepcumem, Mucmumym Xumuu,
2. Canxkm-Ilemepoype
artem_rashevskiy@mail.ru

B 1954 romy mnis MNOJKMCUIOKCAHOB, CUHTE3MPOBAHHBIX II0 MEXAHU3MY AHHOHHOMN
NOJMMEPHU3UIINN, OBUIO OTKPHITO CHJIIOKCAaHOBOE PABHOBECHE — PABHOBECHE MEXKIY
<CKUBBIMU» AHUOHHBIMU IIEHTPAMU M CHJIOKCaHOBbIMHU wemnsMu [1]. CUITUKOHOBBIE
MaTepUalbl, MOJyYEeHHBIE JaHHBIM CIIOCOOOM, 00a/al0T CBOMCTBOM camMo3aJIeuMBaHUs
(self-healing). B mutepatype [1,2,3] U3BECTHBI METOMBI MX MOJYYCHUS, OCHOBAHHBIC Ha
MEeXaHM3Me€ aHMOHHOW COMOJIMMEpHU3aluu OKTaMeTWiIukKiIoTerpacuiokcana (D4) ¢ 1,2-
onc(renTaMeTHIIMKIOTeTpaciioKkcan-1-mn)3tanoM (6uc-Ds) — cmmBaroniyM areHToMm,
KOTOpBIN oOpasyercs in Situ. ns cuaTe3a 6uc-D4 ucnonb3oBaiicst mepokcun OeH3oma,
KOTOPBIA SIBJIICTCS B3PHIBOOIACHBIM BEIICCTBOM W TpPeOyeT CIelUaibHBIX YCIOBHMA
XpaHEHUSI.

B cBsa3u ¢ atuM, Hamu Obul pa3paboTaH Oojiee MPOCTON CIMOCOO MOMydYeHUS
CIITMBAIOIIETO areHra — 1,3-6muc(2-(renTaMe THIIIMKIOTeTPaCcHIIOKCaH-1-
WUT)ITHI ) TETPAMETHIIIMCHIIOKCAHA. Hist 3TOTO MCTIOh30BAIACH peaxius
KaTaJIUTHYECKOTO0 THUAPOCWIMIUPOBAHUS MEXIY TeNTaMETHINUKIOTETPACUIOKCAHOM U
1,1,3,3-tetpamernin-1,3- TMBUHWIAUCHIOKCAHOM B MPUCYTCTBUU  KaTajau3aropa
Kapcrenra. Peakuus mnpoBoawsiack B HMHEPTHOM aTMocdepe NpU KOMHATHOM
TEeMIIepaType, B Ka4eCTBE PacTBOPUTEINS ObLI BBIOpaH ToNyod. CTpyKTypa MOIy4EeHHOTO
COeIMHEHHs OblIa HaJEKHO MOATBepKAeHA MeTogamu SIMP-cnekrpockonuu (*H, 13C u
29Si) u Macc-CIeKTPOMETPHH.

HyC H;C CHj CHj
HaC CH HC. CHs
PN Ol N0~y 9 en sl sI cH, PHaMsC oy
_si si H.o—Si Si HC o\ O S SIS 77/ o\ O
HC™y \ =/ \ P 57 TSI ML 0T | Sen, Nsim PNy
0 J— » HiC™ \ s CH /
€T/ 3 \
\, o —chs \Si\ /Si//cH3 Tonyon, 25°C o i o 3 k
A0, W\ 0T Ne atMocdepa aproHa si S " Si si—CHa
HC y CH, 3 pa ap! DA RN A~ N
B CH;  CH, \ CHy HaC
+ * 24 4 HiC CH, 8 CHj3 CHg
HC_ .Si Si _CH, o,
Ner 1 o7 ] en? Buixon 87%

CHs  CH,

Cnmcok JiuTepaTypsl:

[1] Zheng, P.; McCarthy, T. J. Journal of the American Chemical Society 134 (4), 2024-
2027 (2012).

[2] Moskalenko, Y. E.; Bagutski, V.; Thiele, C. M. Chem. Commun. 1, 95-98 (2017).

[3] Schmolke, W.; Perner N.; Seiffert, S. Macromolecules 48 (24), 8781-8788 (2015).
baarogapHocTu
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DEe30HaHCHble MemoObl UCCLe008anusy, «Memoovl ananuza cocmasa eewjecmea», u
«ObpaszosamenvHvlil pecypcHulll yenmp Mucmumyma Xumuuy).
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KAPBOCHUJIAHOBBIE JEHJPUMEPHI C )KECTKUMHU
APOMATNYECKUMHU ®PAI'MEHTAMHA

Cyxosa E.A.!, Kpacuosa M.JO.}, Apna6renckas C.H.2, Munenun C.A %, bakupos A.B.%?3,
Cepenxo O.A.1, Mysadpapos A.M.2, Illu¢ppuna 3.5.1

Ynemumym snemenmoopeanuueckux coeounenuii um. A.H. Hecmesnosa Poccutickoti
akademuu Hayk, . Mockea
2fncmumym cunmemudeckux noaumephvix mamepuanoé um. H.C. Enuxononosa
Poccuiickou akademuu nayk, . Mocksa
SHayuonanvnwiii uccnedoeamenvkuti yenmp « Kypuamosckuii uncmumymy, 2. Mockeéa
c.sukhova@yandex.ru

['uOpuaHble TONMMEPHBIE CHUCTEMBI, COYETAIOUIMe OJOKHW pa3IMYHON >KECTKOCTH,
MIPEACTABISIOT COOOM yIOOHYI0 CHHTETHYECKYIO MIaTdOpMy ISl CO3AaHUST MaTepHAJIOB
¢ TpebyembiMu cBoicTBaMu [1-2]. Hacrosiiee uccienoBaHue MOCBSIIEHO CUHTE3Y H
HCCIIEIOBAaHUIO CBOMCTB KapOOCHUJIAHOBBIX JAEHApUMEPOB 1-i1 M 2-i TeHepauuu C
nonudeHuneHoBbIMU (pparmeHnTamu Ha nepudepun (Puc. 1).

| J_/
si Si
/ /
Si Si/_‘f Si /Si Si/J
/ \’\—Si/ / \/\—Si/
/ _\j 7

o /e ogXrQo -

Puc. 1 - CtpykTypa ruGpuIHbIX JEHAPUMEPOB.

B pabore mokazaHo BIMSHHE KECTKUX apOMaTHYECKUX (PParMEHTOB HAa TEPMHUECKHE
CBOICTBa, (ha30BOe TMOBEIEHHWE U MOJEKYJSPHYIO OpTaHMU3aIMi0 KapOOCHIaHOBBIX
ACHOAPHUMCPOB. C IIoMOImbKO MCTOJAa MAJIOYIJIOBOIO PCHTICHOBCKOIO pPacCcCCaHUA
YCTAHOBJIEHO, YTO MAaKpOMOJIEKYJbl (OPMUPYIOTCS B YIOPSAOYEHHBIE CTPYKTYpPHI
KOJIOHOYHOTI'O THIIA.

Cnmcok JiuTepaTypsl:

[1] Milenin S.A., Cherkaev G.V., Demchenko N.V., Serkova E.S., Krasnova l.Yu.,
Selezneva E.V., Buzin M.l., Bakirov A.V., Vasil’ev V.G., Shifrina Z.B., Chvalun S.N.,
Muzafarov A.M. Macromolecules 53, 9706 (2020).

[2] Serkova E.S., Krasnova l.Yu., Milenin S.A., Selezneva E.V., Tatarinova E.A.,
Boldyrev K.L., Korlyukov A.A., Zubavichus Y.V., Buzin M.1., Serenko O.A., Shifrina Z.B.,
Muzafarov A.M. Polymer 138, 83 (2018).

baaronapuocru
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KATUOHHAS ITIOJIMMEPU3AIIUA TPAHC-AHETOJIA B
MPUCYTCTBHUU KOMIIJIEKCA AICI3xOPh;

Tpodumyk JI.B.1?, T'ynerux M.1.12, Kyxapenko O.B.1?, Bacunenko U.B.%,
Kocriok C. B.1?
Hayuno-uccreoosamenvcxuii uncmumym gusuxo-xumuueckux npoonem benopycckozo
eocyoapcmeenno2o ynugepcumema, 2. Munck
2Benopycckutl 20cy0apcmeeHHblil YHusepcumen, Xumudeckuii paxyiomen,
2. Munck
dianatrofimuk2002@gmail.com

B mactosmiee BpeMs HWHTEHCHMBHO pa3BHUBAIONIEMCsSl HalpaBieHHEM B 00JacTH
NOJIMMEPHOW XHMHH SBJISETCS CHHTE3 IIOJIMMEPOB Ha OCHOBE COCIMHEHUN U3
BO300OHOBJISIEMOTO PACTUTENBHOTO ChIphs. JlaHHas paboTa MOCBsIIEHA KaTHOHHOM
NOJIMMEPHU3ALUU MpaHCc-aHETOolIa, PEJCTaBUTENs Kilacca (PEeHMINPONaHOUI0B, KOTOPHIM
SBIIIETCSA OCHOBHBIM KOMIOHEHTOM (> 80%) »¢upHbIx Macen aHuca U (HeHxens

(pucynok 1). [1].

X
AICl;-Ph,0 !
— -
TOIYOII,
-20°C - 20°C
OCHj OCH;

Puc.1 - KatuonHas nonmumepusanus mpauc-aHeTona.

KartvoHHyo mnoiaumepus3anuio aHEeToja MCCIEIOBAIIM B MPUCYTCTBUM T'OMOTI'€HHOIO
KaTaJUTHYECKOr0 KOMILJIEKCA Ha OCHOBE XJIOpHJAa AIIOMHUHHUS U JUGEHUIOBOTO 3pupa
(AICIsxOPh2) B cpene TonyoJsia B IIMPOKOM TeMmIepaTypHOM nuana3one (ot —50°C mo
+20°C) [1]. B ontumanbubix ycnoBusx ([AICIsxOPhz] = 13 mmons/n u —20°C) Obuiu
CHHTE3UPOBAHBl TOJHMAHETONBI ¢ MOJIEKYJsipHOUM Maccod Beime 20000 r/Monbp u
YMEpPEHHO BBICOKUM Koddduimentom nomuaucrnepcHoctd (P ~3,3). Crpykrypa
CHHTE3UPOBAHHBIX MOJMAHETOJOB ObLIa MCCleoBaHa METOAaMH criekTpockonuu SAMP
'H u macc-cnexrpomerpun MALDI-TOF. Cornacro macc-cniektpy MALDI-TOF Bce
[eNu TMOJIMaHeToJIa 00pa30BaHbl 32 CUET MPOTOHHOTO MHUIIMHPOBAHUS U COACPIKAT B
KOHIIEBOM TpyIiNe ABONHYIO CBA3b WJIM HMHJIAHOBYIO CTPYKTYpy. C MOMOIIBIO METOJIOB
Tr'A u [JCK Obl0 MOKa3aHO, YTO TIOJYYEHHBIE IO KATHOHHOMY MEXaHU3MY
MOJIMAHETOJIONbI XapaKTEPU3YIOTCs BBICOKOM TepMuyeckoil crabuibHocTh (T, > 380°C)
u TemriepaTypoit crekiaoBaHus (T¢ > 237°C), 3HaU€HUST KOTOPBIX BBIIIE [0 CPABHEHUIO C
COOTBETCTBYIOLTUMHU XapaKTEePUCTUKAMHU KOMMEPUYECKHUX MOJINCTUPOJIA u
MOJIMMETUIIMETaKPUIIATA.

Cnmcok JiuTepaTypshl:

[1] Hulnik M.I., Kuharenko O.V., Timashev P., Vasilenko 1.V., Kostjuk S.V. European
Polymer Journal 165 (2022).
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POTONOJIMMEPHU3ALIAA METUJIMETAKPUJIATA C YHACTUEM
CUCTEMbI HTUAHU3O0ITPOIINJI NOJAUCTBIN / TIMHABEP/10J1

Yecnokosa K.E., JIuzskuna O.C., Baranosa JI.b., I'pumun /{.®.

Hayuonanvnwlil uccredosamenvckuii Husicecopoockuii 20cy0apcmeenHulil yHusepcument
um. HU. Jlobauesckozo,
2. Huowcnuii Hos2opoo
vaganova_lb@mail.ru

OpraHokaTalUTHUYECKHE NPOLECChl C yYacTUEM HOJOPraHMYECKHX COEAMHEHHM, He
CMOTpSI Ha OYEBUIHBIC HEIOCTATKH, SIBISIOTCS MPUMEPOM BBICOKOI(DPEKTUBHBIX H
OTHOCHUTENIBHO [IEHIEBBIX METOJOB TMOJYy4YEHHUs BBICOKOMOJICKYJSPHBIX COCIUHEHUU B
KOHTPOJINPYEMOM pexume [1].

[lenpto mpencTaBieHHONW pPaOOTHI SIBUJIOCH H3YUYCHHE
nporeccoB  (GOTOMOIUMEpPU3alMd  METHUIMETaKpHUiiaTa
(MMA), HHUIIMHPYEMBIX [IHAHU3O0MPOIHIOM HOJUCTHIM
(CP-1), B mpucyrctBuu mnmnaBepaona (ITH). Cunres
npoomwi B guMmeTwicyiabpokcune  (AMCO),
mumeTminaneramuae (AMAA) Wi AMMETHIOBOM 3(upe Tunasepoon (ITH)
mmatuieHrmkonst ().  OObeMHOE  COOTHOIICHHE

MOHOMEp / pacTBopuTenb coctaBisuio 1 / 1. Peakumonnas cpema obiydanach *KeAThIM
CBETOM, HCTOYHUKOM H3mydeHus ciyxmia LED nenta ¢ nuogamu tuma 3528.
dotonommmepuzamuss MMA nipu MoiabHOM cooTHOmeHnn MMA / CP-1, paaom 1000 /
1, B oTcyrcTBME pAcTBOpPHUTENS U KOMIUIEKCOOOpa3oBaTeed MPOXOAUT C HU3KOU
CKOPOCTBIO U KOHBepcuer He Bbilie 50%, 4TO XOpOIIO COrNIacyeTcsl ¢ JIUTepaTypHBIMU
NaHHBIME [2]. 3Ha4YeHHs CPEIHCUYHMCICHHBIX MOJCKYJIsIpHbIX Macc (Mn) mpu sTOM
HECKOJIbKO  TPEBBIIIAIOT  TEOPETUYECKH  pACCUMTAaHHblE, a  KO3((PUIMEHTHI
nommaucnepcHoctd (P) mo xoxy mpomecca yBenuuuBaroTcs g0 1.70. PactBopHas
noymmMepu3anus MMA TpoXoJuT ¢ MEHbIIe oOmiel cKopocThio, a jnobaBienue [TH
cHmkaet BbIxoJpl [IMMA oTHOCHTENBHO MpoLIecCOB ¢ yyacTueM ojgHoro CP-1.

[Tpu monsHOM cootHOmennn MMA / CP-1 / ITH, pasaom 1000 / 1/ 0.1, B cpeae AMCO
o01mast CKopocTh nonumepu3anuu Beie, yeM B J[I" u JIMAA. Beixoasl nomuMMA 3a 15
gacoB cocTaBisitoT ~ 30% B JIMCO u ~ 20% B II' u JIMA A COOTBETCTBEHHO.
MonekynsspHO-MaccoBbIE  XapakTEepUCTUKH NOMMMMA  3aBuUCAT OT  IIPUPOJBI
pactBoputens. Tak, KpuBbIE MOJIEKYJISPHO-MAacCOBOTO pachpeeneHus o0pa3loB
nommMMA, nonrydenubix B JIMCO, Oumonansubl. C TeueHHeM BpeMEHH HaOI01aeTCs
CHIDKCHHE CPETHCUUCICHHON MOJICKYJISIpHO Macchl (Mp) 3a cueT yBeaWuYCHHs BKIJIAja
HU3KOMOJIEKYJIIPHOU MOJIBI.

s npoueccoB B JII' u JIMAA XxapakrepeH CTpOro JMHEMHBIH POCT C yBEIUYEHUEM
KOHBEPCHUH, XOPOILIasi KOPPEIISLHS SKCIEPUMEHTATIbHBIX U TEOPETUUECKU PACCUUTAHHBIX
sHayeHui My, a Taxke camxenue D ¢ 1.33 1o 1.16.

Cnucox uTeparypsbl:

[1]. Corbin D.A., Miyake G.M. Chem. Rev. 122, 1830 (2022).

[2]. Ohtsuki A., Goto A., Kaji H. Macromolecules, 46, 96 (2013).

baarogapHocTu

Paboma svinonnena npu noooepocke PODHU (npoexm Ne2(0-03-00150).
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CUHTE3 U UCCJIEJOBAHUE CBOWCTB
HOJMPEHNJICHJIICECKBUOKCAHOB, IOJIYYEHHbIX U3
ITPEKYPCOPOB PA3JIMYHOTI'O CTPOEHUA

Illakuposa A.P.2? Epmosa T.0.}, Auucumos A.A.l, Manoxuna E.A.%,
[leromuxuna O.W.1, My3adapos A.M.13

Y Unemumym snemenmoopeanuueckux coeounenuii PAH, 2. Mockea
2Mockoeckuii ¢huzuko-mexnuueckuii uncmumym, 2. Mockea
SUncmumym cunmemuueckux norumepnvix mamepuanos PAH, 2. Mockea
albina.shakirova@yandex.ru

JlecTHruHbIe TOMU(EHUIICHICECKBUOKCAHBl — BaXKHBIA KJIACC KPEMHHMOPTraHUYECKUX
COCIMHEHUH, OO0NafalIuid  pSAOM  IEHHBIX  (U3MKO-XMMHYECKHX  CBOMCTB.
Knaccuueckuit cnoco6 mnonyuenus na-IIOCC mnpencraBiasier coOOM TpexcTaauiHBIMN
NpoIECC, KOTOPBIA TpeOyeT TMpOBEACHHS peaKIMH B JKECTKUX YCIOBHUSX C
HCIIOJIb30BAHUEM PA3NIMYHBIX OPraHMYECKUX PACTBOPHUTENICH M KAaTalM3aTopoB. Takum
0o0pa3oM, MOHUCK HOBBIX METOJIOB MOJIYYEHHsS MOJMMEPOB JAHHOIO Kilacca SBIISIETCS
aKTyaJbHOM 3afaudeidl. Panee B nabopaTopuu KpEeMHUHOPraHMYECKUX COEAMHEHMIM
NHS0C PAH 6511 BnepBbie pazpaboTaH u onTUMHU3UMpoBaH Mmetoh cunrteza J-IIOCC
nyrem kouaeHcaruu Cis-[PhSi(O)OH]s B cpeae amMmmaka, KOTOPBIH BBICTYIAcT B
Ka4eCcTBE PaCTBOPUTEIIS M KaTanmu3aropa mpoiecca [ 1-2].

Ilenpto nmaHHOW pabOTHI SBISIETCS CHHTE3 W HccieaoBanue cBoicTB I-1IDOCC,
MOJIYYEHHBIX U3 MPEKYPCOPOB Pa3IMYHOTO CTPOCHHs. B KadecTBe HCXOAHBIX MOHOMEPOB
Hamu ObuTH BbIOpaHbI CiS-[PhSi(O)OH]s, tris-cis-tris-trans-[PhSi(O)OH]2 u PhSi(OH)3
(Puc. 1). B pe3ynpraTe paboThl ObUIM MOJYyYEHBI PACTBOPUMBIE BHICOKOMOJIEKYJISIPHBIE
1-IIOCC, cnocobHble 00pa3oBBIBaTh MPO3pavHble, MpPOUHbIe ImIeHKH. CTpyKTypa u
CBOICTBAa CHHTE3UPOBAHHBIX IMOJUMEPOB OBUIM HCCIENOBAaHBI KOMIUIEKCOM (DU3HKO-

P

XUMHUYCCKUX METOJ0B aHaJIn3a.

NS0 vaca !

— - o
2] OekoMnpeccHA AaMMHAKE N
B

Puc.1. - O6mas cxema cunresa a1-11OCC B cpene ammuaka.

Cnmcok JiuTeparTypsl:

[1] A. A. Anisimov et al. Mendeleev Commun. 29, 421-423 (2019).

[2] T.O. Ershova et al. Polymers 13, 4452 (2021).

baaronapuocru

Paboma evinonnena npu ¢unancosoti noooepoicke I panma Ilpezudenma P® Ne MK-
3534.2022.1.3.
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CHUHTE3 U CBOMCTBA APOMATHYECKHX OJJUUMHUJIOB HA
OCHOBE 3,4-OKCUIUMAHUJINHA

Illamcyrmunosa PH.12, Connarosa A .E.!, Monaxosa K.3.%, Xanun J[.A3, Bypts E.C.4,
ITnucko T.B.%, Kysnenos A.A.*

Y Unemumym cunmemuueckux nonumepnvix mamepuanoe um. H.C. Enuxononosa
Poccuiickou akademuu nayk, e. Mocksa
2 Uncmumym moukux xumuyeckux mexnonozuti umenu M.B. Jlomonocosa MHUPDA
Poccuiickozo Texnonocuuecxkoeo Yuueepcumema, 2. Mockea
3 Uncmumym snemenmoopeanuueckux coeounenuti um. A.H. Hecmesnosa
Poccuiickou akademuu nayx, e. Mocksa
*Uncmumym pusuxo-opeanuyeckoii xumuu Hayuonanonoti axademuu nayx berapycu,

2. Munck
89209301573@yandex.ru

Apomaruueckue nonuumuisl (IIM) — kmace monumepoB, 00saalomUX YHUKAITbHBIM
KOMIUIEKCOM CBOWMCTB, TakKH€ KaK BBICOKas TEPMOCTOMKOCTh U TEIJIOCTOMKOCTb,
XUMUYECKAs] CTOUKOCTh, OTJINYHbIE MEXaHUUECKUE CBOMCTBA, paJualliOHHAs CTOMKOCTb
u T.1. brarogaps tTakomy HaOOpy CBOMCTB OHU TPaJUIIMOHHO HCIIOJB3YIOTCS B COCTaBE
KOHCTPYKIIMOHHBIX MaTe€puajoB B TaKUX OO0JacTAX KaK aBua-, MAIIMHOCTPOCHHE,
AJNIEKTPOHMKA, KabenbHas u3omsauua u T.0. [1] Oxnako apomartuueckue [N obmamaroT
CEpbE3HBIMM  HEJIOCTATKAMHU — IIJI0Xasi PAcTBOPUMOCTh B OOBIUHBIX OpPraHUYECKUX
pacTBOPHUTENS U IJI0Xasl mepepadaThiBaeMOCTh. B CBSI3M C ATUM aKTyallbHOW 3ajadeit
ABJISIETCS. TIOMCK HOBBIX CTPYKTYp JUISI TIOJYYEHHS XOpOIIO pPAaCTBOPUMBIX U
nepepabaTbiBaeéMbIX ~ TMOJUUMHUAOB  0€3  MOTepH  TEePMHUECKMX W JIPYrux
AKCIUTYaTallMOHHBIX XapaKTEPUCTHUK.

B nanHoii pabore Obula CHHTE3MpOBAaHA M HCCIEAOBAHA CEPUS apOMATHUYECKHX
MOJIMMMHUOB Ha OCHOBE KOMMEPYECKH JOCTYMHOTO HECUMMETPUYHOTO JuamuHa 3,4-
okcumuanwimHa  (3,4-OJIA) MeToIoM  BBICOKOTEMIIEPATYpHOH  KaTaJUTHUCCKOM
nonukoHaHecauuu [2]. Okugaercs, 4TO MCIOJIb30BAaHUE apOMATUYECKOTO JIHaMUHA
HECHUMMETPUYHON CTPYKTYpPhl YBEIUMYHUT KOH(GOPMAIMOHHYIO THOKOCTH MOJMMEPHOU
eNd W TIOJIOKUTEIbHO TIOBIMSET HAa PAaCTBOPUMOCTh M  IepepabaThiBaeMOCTb.
[Monyuyennsie IIM Obim MccnenoBaHbl pasnuunbiMu Metogamu (MK u H-SIMP
cnektpockonus, JICK, TMA, I'TIX, IIYPP). Kpome storo, B kauectBe mMeMOpaH ajis
paszieneHus CMeCH HW3OIMPOMMIOBBIA CIUPT-BOJAA METOAOM BaKyyMHOW TepBaropariu
ObUTH U3y4YeHbl cuHTe3upoBaHHbIe [IM, pacTBOpHUMEBIE B HU3KOKUIISIIIIUX PACTBOPHUTEIISX.
Cnncok JIuTepaTyphl:

[1] Muxavinun, FO.A. TepMoycTOWYHBBIC TIOTMMEPBI M TOJTUMEpHBbIe MaTepuaibl. CaHKT-
[etepOypr, IIpodeccus, 2006.

[2] Kuznetsov A.A. High Performance Polymers 12 (3), 445 (2000).

baarogapHocTu

Paboma evinonnena npu nooodepoicke Poccuiickoeo gonda pynoamenmanvrovix
uccnedoganuti, epaum Ne 20-53-04022 u bBenopycckoeo pecnybauxancko2o ¢HoHoa
¢ynoamenmanvuvix ucciedosanuii, cpanm NeX2 1 PM-058.
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HHOJIMMEPHBIE ®OTOHHBIE KPUCTAJLJIBI HA OCHOBE YACTHIL
«AAPO/OBOJTOYKA»: CHUHTE3 U UCCJIIEJOBAHUE

FOpacosa JI.W., [1la6censc B.M.1, Yiiees T.A.2, 1lleBuenko H.H.}

YUnemumym evicokomonexynapuwix coedunenuti Poccutickoti akademuu Hayx,
2. Canxkm-Ilemepoype
2Dusuxo-mexuuyeckuii uncmumym um. A.®@. Hogge Poccuiickoli akademuu Hayx,
2. Canxkm-Ilemepoype
shevaldysheva@gmail.com

MoHoaucnepcHble YacTHUIIBI TUMA «SIAPO/000I0YKa» C KECTKO-CIIUTHIM MOJIUMEPHBIM
SIPOM U HE CIIUTOM 000JIOUKON, HA OCHOBE TEPMOIUIACTUYHBIX TOJMMEPOB, MOTYT OBIThH
UCTIONB30BaHBl  JJIs1  (OPMHPOBAHHUS  TPEXMEPHO-YMOPSAIOYCHHBIX  CTPYKTYP,
NpOSBIAIOMINX  (POTOHHO-KpUCTalIMyeckue  cBoiicTBa. IlonmokeHne — GoTOHHOM
3aMpenieHHON 30HbI Ui TaKUX IUICHOYHBIX CTPYKTYp OyleT 3aBHCETh OT BHEIIHEro
BO3CHUCTBUS (TEMIIEpaTyphl, TABJICHHUS), YTO B CBOIO OYEPEIh TIO3BOJISIET pacCMaTPUBATh
noauMepHbie  (OTOHHBIE  KPHUCTAIBI B KadecTBE  METaMaTepHalioB  IPH
KOHCTPYUPOBAHUH CEHCOPHBIX JTATYHKOB.

C uenpl0 TOJNYYEHHUS] MHOTOCIOMHBIX MOHOAMCIIEPCHBIX TMOJIMMEPHBIX YaCTHIIL,
CIIOCOOHBIX K caMocOOpKE B TPEXMEPHO-YNOPSAOYEHHbIE CTPYKTYpbl, ObUIH
CHUHTE3MPOBAHBI YACTHIIBI CO CTPYKTYpaMH «SAPO/000T0UKa» U «SIAPO/TIPOMEKYTOTHBIH
cioi/o6onouka»y. B KkauecTBe sep HCMONB30BAIM MOHOAUCIIEPCHBIE IMOJIMMEPHBIC
YaCTHUIIBI HA OCHOBE comoJiuMepa cTtupoia ¢ MerakpwioBod kucioroi (I1(Cr-MAK)),
MOKPBIThIE 000JI0YKOM comonuMepa ctuposa ¢ auBeHunoensonom (II(Ct-[ABB)). Hanee
METOJIOM  3aTPaBOYHOW  TOMUMEpH3aluu  ObUIM  TIONyYeHBl  YAaCTHIBl  THIIA
«s11po/000II0UKay, CoJepKalue B 00O0JOYKE MOJUMEPHI A(DUPOB AKPUIIOBBIX KHCIOT,
OTHOCSIIIIUXCS K KIIACCY AJIaCTOMEPOB (TIOJIMBEHUIIANIECTAT, MOMMITHII akpuiar). B cioydae
YacTHIl THUMA «SIPO/MPOMEXYTOUHBIH Cll0i/000I0YKa» CHUHTE3 BKJIOYal B ceds
IPOMEKYTOUHYIO CTa/IMIO MOTyYEHHsI 000JI0YKM Ha OCHOBE METHIIMETaKpUiIaTa.
W3ydeHo BiusHUE TPUPOABI TMOIMMepa 000J04YKH, PH AMcriepcMOHHOW Cpenasl u
TeMriepatypsl (B quamna3one ot 25 1o 70 °C) Ha mpoliecc caMOOpTraHU3aluK MOTYyUYeHHBIX
YaCTHUI] B TPEXMEPHO-YNOPAI0UYEHHbIE TUICHKH. J{JIs1 MOTyyeHHBIX YacTul] ObUIa U3ydeHa
TeMIiepatypa cTekjioBaHus (Tg) U MOKa3aHO €€ BIUSHHUE HAa CTENEHb YHNOPSAI0YEHHOCTH
wieHok. 3D cTpykTypa TmOJNy4eHHbIX O00pa3noB Obula MOATBEPXKIAEHA METOIOM
CKaHUPYIOMICH AIIEKTPOHHON MHUKpOCKOMWHU. Takke sl cpOpMHPOBAHHBIX CTPYKTYP
OBbUIN IKCTIEPUMEHTAIIBHO U3YYEHBI CIIEKTPBI OPITTOBCKOTO OTPAXKEHUSI CBETA.

Takum o00Opa3om, Moka3aHa BO3MOXKHOCTh CHHTE3a MOHOJMCIEPCHBIX YACTHII CIIOKHOM
MOP(OJIOTUH C TTOCTEAYIONINM (OPMUPOBAHUEM TUICHOUHBIX OMAIONOA00HBIX CTPYKTYP
Ha UX OCHOBE, IPOSBISIOMNX (POTOHHO-KPUCTAIIIMYECKNE CBOWCTBA.
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BJIUMAHUE HAHOOPTAHU3AIUU ITOJIMMEPOB HA XUMHNYECKHUE
PEAKIIMX B KOHAEHCUPOBAHHOM COCTOSHHNU

bazaposa B.E., CoxomnoBa JI.B.

MUPSA — Poccuiickuu mexnono2uyeckuu ynusepcumem, 2. Mockea
missSovabazar@yandex.ru

Oco0OeHHOCTH BYJIKaHU3AllMM B CYIIECTBEHHON CTEMEHW 3aBUCAT OT XHMHUYECKOIO
CTPOEHHUS MaKpOMOJIEKYJ TNoJuMepa M XHMHUYECKOW MPUPOJbl BYJIKAHU3YIOIIEH
cuctembl. OHAKO BO BpeMsi CHHTE3a HojuMepa (opMUpPYETCs €ro HaHOOPraHU3alMs,
uMerolas TepMOJIMHAMHUYECKYIO Mpupoy. Hanoopranuszamusi BMEIIaeT coJepkaHue u
pasMep YHOpSIOYEHHBIX OOpa3oBaHUM, WX BO3MOXHOE pAaCIONIOKEHHE B OOBEME
noJiuMepa, MIOTHOCTh YHAKOBKHM MPOXOJHBIX LENel B HEYNOPAJOUYEHHON YacTH, YTO U
ONpeAesieT CTENEHb €€ YIOPAI0YEHHOCTH [1].
TemneparypHble 3aBUCUMOCTH CKOPOCTH BYJIKaHU3AIMH Kay4YyKOB XHHOJIOBBIM 3(UpPOM
(XD2®) umeror HenuHelHbI xapaktep B uHtepBaie 110-160°C, oOHapyxkuBas pe3kuid
poct ¢ 125°C B cmywae CK/I, 135°C — CKU, 145°C — CKb u 150°C — BK. Dueprus
aKTUBallMs Tpolecca ciuBaHus pacteT B psaay kayuykoB: CKb (84 x/[x/mons), CKU
(111 xdx/mons), CKI (118 x/>/Monb) u BK (120 x/[)/M0nb) U 3aBUCHT, B MEPBYIO
odepelib, OT FT€OMETPUU JBOMHOM CBSA3H.
BBeneHnue creapmHOBOWM KHUCIOTBHI C II€JIbI0 BO3MOKHOTO YBEJIWYEHHUS] PAaCTBOPUMOCTH
XO® B kayuykax Mo3BOJIUIIO BBIABUTH BiussHUE ¢azoBbix nepexonos CKJ/l, CKb u BK
Ha 93ToT mpouecc (puc. 1). Temmeparypsl HEpPEeXOJOB KaydyKOB CBSI3aHBI C WX
temneparypoii crekinoBanus (Tc) ypaBHeHHEM:
Ti={[1.2 + 0.2 (i-2)] £ 0.05} T, [1].

-

Puc. 1 — TemnepaTypHble 3aBUCUMOCTH CKOPOCTH CLIMBAHUS MAaKPOMOJIEKYJI Kay4yKOB:
CKZ (1), CKU (2), CKB (3) u BK (4) xuHOI0BBIM 3(UPOM B IPUCYTCTBUU CTEAPUHOBOI
KHUCIIOTBI.

TemneparypHble  3aBUCHUMOCTM  CTENEHU  CUIMBAaHUS  BYJIKAaHU3aTOB  HMEIOT
IKCTPEMANIbHBIN XapakTep, KOTOpBIA Takke OOYCIOBJIEH TMposBIeHUEM (Ha30BBIX
NEepexXo/IoB KayyykoB. Pe3koe yMEeHbUIEHHWE CTENEeHH CIIMBAHHUS MaKpOMOJEKYII
KayudyKOB KOppelupyeT C TMOJOKeHHeM 00 OCOOCHHOCTH (ha30BBIX MEPEXOJO0B -
YBEIIMYEHUN CBOOOJHOrO O0bEeMa B HEYMOPAJOYECHHONW YacTH MX HAHOOPTaHU3aLUU
BCJIC/ICTBHE YBEJIMUYEHHUS pa3Mepa YMOpsA0YEHHBIX 0O0pa30BaHUI MPHU OJHOBPEMEHHOM
YMEHBIIICHUH WX cojepxkaHus [1]. OTo oOycmaBiauBaeT yMeHbIIeHHE (HAKTHIECKOM
KoHUeHTpauun XO® B moiaumepHoi marpuue. AHanu3 WK-cnexkTpoB BylKaHM3aTOB,
nonydeHHbIX npu 120°C u 150°C, mo3Boinsl B MepBbI€ YCTAHOBUTH JBYXCTAIUNHBIN

MEXaHHU3M MPOoIIECCa CIIMBAHUS MAKPOMOJIEKYN KayuyyKoB X OD.
Chnucok JuTepaTyphbl:
[1] Cokonosa JI.B. BeicokoMonekynspabie coequrenns. A. 59, 98 (2017).
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2-0-02
CHUHTE3 U UCCJIEJOBAHUE I'MIIEPPASBETBJIEHHBIX
AMHUHOD3®UPOB BOPHOI KUCJOThI B KAYECTBE MEMBPAHBIX
METEPHUAJIOB

Cazonos 0.0., Karomos M.H.%, Jlapner6aes P.C.2, [Tanos H.M.!, JlaBner6aesa 11.M.*

'Kazanckuii nayuonansHwiii uccie0o8amenbekuti mexHono2udeckKuti YHusepcument,
2. Kazanw
2Kazanckuii 20cy0apcmeennbvlii snepeemuyeckuii ynueepcumem, 2. Kazauo
sazonov.oleg2010@gmail.com

B nocneagnee pgecsaTwieTne BHUMAHUE HCCIEOBATENEd IPUBJIEKAIOT IOPUCTHIE
MaTepuaibl C PEryJIupyeMbIM pa3MepoOM MOP U XUMUYECKUM CTPOCHHEM HUX BHYTPEHHEU
nosiocti. O0NacTH NMPUMEHEHUs TaKUX MaTepuajoB CBSI3aHbI C MHUKPO(HIbTpalei,
CO3/IaHHEM BBICOKO(P(EKTUBHBIX U CEJICKTUBHBIX ra30pa3eIuTeIbHbIX MeMOpan. OauH
U3 HauOoJiee pPa3BUBAEMBIX IIOJXOJOB B 3TOM HANpPAaBIEHWU CBS3aH C CHHTE30M
HAaHOCTPYKTYPHUPOBAHHBIX IMOJUMEPOB CO CIIOKHOW apXUTEKTYpOl MakpOMOJIEKYNl —
TUIEPPa3BETBICHHBIX MOJIMMEPOB. BakHoe 3HaueHue 371eCh HMEET CO3JlaHue
MIPOCTPAHCTBEHHBIX 3aTPYAHEHUN U CTPYKTYPHBIX SJIEMEHTOB, JEIaI0ONIUX HEBO3MOKHON
KOMITAKTHYIO YIIAKOBKY MaKpOMOJIEKYJI B IPOCTPAHCTBE. [lepcrieKTUBHBIMH B 3TOM
HaIlPaBJICHUH OKAa3aJIMCh MOJUYPETAHbI, MOJy4aeMble Ha OCHOBE THMIIEPPA3BETBICHHBIX
amuHod¢upoB OopHoM kucioTel (ADBK). Ilostomy cuHTe3 M wuzydeHue (Qu3MUKo-
XUMUYECKHUX, Ta30TPAHCIIOPTHBIX CBOMCTB moiauMepoB Ha ocHoBe ADDBK sBusercs
aKTyaJbHOM 3a7auei.

Ha ocnHoBe murmunuamnoBoro  sdupa  4,4'-auruapoxcu-2,2-audeHnmponana
(amokcuaHoM cmonbl 3/-20) u MmoHo3TaHoNaMuHa (MDA) cunTe3upoBaH aaaykT (OM)
JUIs1 BBEJICHMS B TUIIEPPa3BETBIEHHYIO CTpYKTYypy ADDK. Ha ocHOBE COOTBETCTBYIOIIUX
ADBK-DM 06bUTH CHHTE3UPOBAHBI MOJIHYpPETaHOBBIE MIEHOUHbIE Matepuanbl (ADBK-
OM-ITVY). Ilokazano, uto ADBK-OM-IIY nposBisioT OTHOCUTENBHO BHICOKUE 3HAUYECHUS
MEXaHUYECKOW MPOYHOCTH U Moayib FOHra, KOTOpble MEHSIOTCS HE aJJJUTUBHO POCTY
coaepxkanuss OM. VYcCTaHOBIEHO, YTO NApPONPOHUIIAEMOCTb U Ta30TPAHCIIOPTHBIE
cBorictBa ADBK-DM-ITVY Bo3pacTaioT ¢ MOBBIIICHHEM CO/IepKaHus MoaudukaTopa IM.
CoryiacHO TOJYyYEHHBIM pe3yibTaTaM HW3MEHEHUs 3HadeHud Kod(DPUIIUEHTOB
MPOHUIIAEMOCTH U UACAIbHOM CEJIEKTMBHOCTH [JIsl pA3JIMUHBIX T[ap Ta3oB OT
cojepxkanuss OM MNposBIAIOT HEANAUTUBHBIA xapaktep. [lonmyuyeHHble pe3ynbTaThl
COTJIaCYIOTCS C JAaHHBIMM MEXaHMYECKUX U (UBUKO-XUMUUYECKUX UCIBITAHUNH U
MOJTBEPKIAIOT  BHIBOABI 00 HEpapXWUYeCKOW OpraHU3aluh  HAJAMOJEKYJISIPHOU
ctpykTypbl ADBK-ODM-ITY 1 00ycloBICHHBIMU 3THM OOCTOSATEIBLCTBOM pa3sMepamMu U
XUMUYECKHUM CTPOEHHUEM TIOBEpXHOCTH Top. I[lposiBneHue ke MOIUMEpPHBIMHU
IUICHOYHBIMU O0pa3l[aMu BBICOKMX 3HAYEHUH MapONpPOHUIIAEMOCTH CBHUAETEILCTBYET O
TOM, 4YTO TpaHHUIlA paslena MeXIy TopaMu SBJISETCS TUAPOGUIBHOW. ITO
00CTOATENBCTBO  SABJISIETCS  JOMOJHUTEIBHBIM  MOATBEPXKICHHEM  OOBEIUHEHUS
MOJIMOKCUATUIICHOBOM ~ COCTaBJIsIfOIIe! B COOCTBEHHYIO MHKpoda3zy, CO3AarolLyIo
ycnoBust  juia  ¢opmupoBanuss B ADBK-OM-IIY  makpopasMepHbIX TOp U
ONPEEIIAIONLYIO €€ MECTO B IOCTPOEHUHU HAJAMOJEKYJISIPHON CTPYKTYpBI.
baarogapHocTu

Paboma svinonnena npu gpunancosoii noooepacke PH®, npoexm 19-19-00136.
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TEPMOJMHAMHWYECKHUE U MEXAHNYECKHUE CBOVMCTBA
I'MAPOTEJIEl HA OCHOBE COMOJIUMEPOB
TUIPOKCUITUI(MET)AKPUJIATA C AKPUJIAMMJIOM

Hoxpun K.A., Cadpponon A.IL

Ypanvckuii pedepanvuwiii ynusepcumem, 2. Examepunoype
nohrin.kostia@mail.ru

Ha paHHbli MOMEHT THIpPOTeNld aKTUBHO HCIOJB3YIOTCS B PA3MUYHBIX 00JIaCTIX
MEIUINHBI, OWOMH)KEHEpPHH, OMOTEXHOJOTMU U TPOMBIIUIEHHOCTH. B KkadecTBe
KOHTAKTHBIX JIMH3, CPEACTB /Il KOHTPOJUPYEMOM JOCTABKHU JIEKAPCTB, IJIACTHIPEN IS
3QKUBJICHUS paH, WHKAICYJSALMUA KIETOK, MOMJIOXKKU Ul pEereHepaluyd TKaHel,
Pa3JIMYHBIX UMIUIAHTATOB U MHOTOro Apyroro. IIIupoko pacnpocTpaHeHHBIM IPUMEPOM
uccienoBaHul sBIsAt0TCS nonuakpmiamuaneie (ITAA) rugporenu, KOTOpble TEPMHUUECKH
CTaOMJIbHBI M XUMUYECKH HHEpTHhI. MHTepec kak 00BEKT (yHIaMEHTaJbHBIX H
NPUKIAIHBIX ~ HMCCIEJOBAHMI  TaKKe  BBI3BIBAIOT  TUAPOreIM  HAa  OCHOBE
nonuruapokcudTiakpunata (IIMA) u nomurunpoxcudyTnmerakpuiara (IIMOMA). B
YaCTHOCTH, OJ1arojapst Xopouiei 6M0OCOBMECTUMOCTH 3TUX MOJUMEPOB.
[lenpto paHHOW pabOTHI SBISETCS MU3YYEHHME CTENEHW HaOyXaHUs W SHTAIbIHNU
B3aUMOJICIICTBUS COMOJIMMEPOB MOJU(TUAPOKCUAITIIIAKpIiIaTa u akpuwiamuaa) [I(I'DA-
AA) u nomu(ruapokcudTHIMeTakpunaTa U akpwiamuna) [I(I'OMA-AA) ¢ Boxol, a
TaK)K€ MEXaHMYECKHUX CBOMCTB THPOresieid JaHHBIX COMOJIMMEPOB.
['maporenu cuHTE3UpOBaIM B BOJHOM pactBope (1.6 M) cmeceii akpunamuia (AA) ¢ 2-
ruapokcmdTUnakpuiatom  (IDA), wu  akpunmamuga (AA) ¢ 2-TUIAPOKCHITUII-
metakpuwiatoM (I'ODMA) B MoinbHOM cooTHOHIEHHH KOMIOHEHTOB oT 0 mo 100 %.
Metunenauakpunamun (MJIAA) ucnonp3oBaii B KaueCTBE CIIMBAIOIIETO areHTa B
MOJILHOM COOTHOIIeHuHu K cmecu MoHomepoB 1:100. ITlepoxcomucynbdaT amMmoHUs
(IICA) npumeHnsnu B KadyecTBE HMHUIMATOpA peakuuu mnojauMmepusanuu. CuHTes
NPOBOAWIIM MPU KOMHATHOW TemmepaType ¢ ucnonb3zoBanueMm yckopurenast N,N,N',N'-
terpametrui-1,2-stunenanamuaa (TEME]).
I'upporenu cononumepoB II(I'A-AA) roMoreHHbl BO BCEM JUala30HE MOJIbHBIX
COOTHOILIEHUH KOMIIOHEHTOB. B TO ke BpeMms rugporenu conosiumepoB [I(I'OMA-AA)
TOMOTEHHBI TOJNbKO npu conepxkanuu AA ot 50 mo 100 %, a mpu coxmepxkanuun AA
meHee 50 % - rereporeHHbl. CTeneHb HaOyXaHUS COMOJIMMEPOB YBEIWYHBACTCS C
yYBEJIMUEHUEM coJiepkKaHus akpwiamuga (AA). DHranpnus HaOyxaHus B BoOJE IS
[II'A 00ycnoBieHa TOJIBKO MEXMOJEKYISPHBIM B3aUMOJIEHCTBUEM MEKIY MOTUMEPOM
u Bojou. C gpyroii croponwl, B cucremax III'OMA-Boga u IIAA—-Bojma onHa, B
OCHOBHOM, OOYCIIOBJIEHA pelaKcaluell CTEKJI000pa3HOM CTPYKTYphl, U 3HAUYUTEIBHO
OoJblle MO aOCOMIOTHON BEIMYMHE SHTAIBIUU MEXKMOJEKYISIPHOTO B3aUMOJIEHCTBHUS.
HaGyxanue reneil comoiuMMepoB HOCHT SK30TEPMUYECKUN XapakTep, KOTOPbII
YCUWIMBAETCsd IpU yBEIMYECHUHM colepkaHusd AA. Moayns ynpyroctu reieu
COMNOJIUMEPOB HE MPOSIBISAET aAJUTUBHBIX CBOMCTB. [Jnsi comomumepoB I[I(I'DA-AA)
MOJyJIb YMEHBIIAeTCsl MpU BBEJIEHWU akpuiamuaa. B cBoro oudepesb, B comoimMepax
[I(TOMA-AA) npu BBeneHMH 3BeHbeB AA MOAyJIb H3MEHSETCS [0 KpPUBOHM C
MaKCHUMYMOM, MPUXOSIINMCS Ha TPAHUITY 00JIaCTH TOMOTEHHOCTH.
baarogapHocTu
Paboma evinonnena npu gpunancosoii noooepacxke PH® (epanm 20-12-00031).
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NCCIEJOBAHUE TEPMOCTUMYJINPOBAHHBIX ®A30BbIX
IHEPEXOJ10B B HAHOBOJIOKHAX NOJIMBUHUJINJIAEH®TOPUIA
METO/J1OM UK-®YPBE CIIEKTPOCKOIINHA

A6nypaxmanos M.I'!, Co6ona JI.C.12, Pa6ananos K.I11.3, Opymxes @.D. 14

dIrBOY BO Hazecmanckuii T'ocyoapemeennviii Yuusepcumem, 2. Maxauxana
2 Bprenckuil mexnono2uyeckuil ynueepcumen, 2. bpno
SAnanumuueckuii yenmp xonnexkmueno2o nonvzosanus JPUIL] PAH, 2. Maxauxana
*Uncmumym pusuxu um. X. M. Amupxanosa JPHUIL] PAH, 2. Maxauxana
abdurakhmanov230218@gmail.com

[TomuBunununendropun ([IBJAPD) mnbe3osmekTpuueckuii moauMep, C CHIBHBIMHU
DJIEKTPOAKTUBHBIMU ~ CBOWCTBAMHM M XOpOIIEH H3HOCOCTOWKOCTBIO, UTO  JaeT
BO3MOXXHOCTh HCIIOJIB30BaTh €T0 I cOOpa MEXaHWYECKOH SHEPIMH W B KadecTBE
MBE30AJIEKTPUUECKOTO KaTaau3aropa [1]. On OTHOCHUTCS K KJIaccy
MOJYKPUCTAIUIMYECKUX TOJUMEPOB C J0Jiel KpucrammyHoctd okoiio 50%. OgHum u3
0COOEHHOCTEH, OMPEACISIONIUX €r0 MPUMEHUMOCTh B TOM WJIM MHOW 00JacTH SBISETCA
HAJIMYME CErHeTodeKTpudecTBa. OIHAKO 3TO 3aBHCHUT OT TOTO B Kakod (aze OH
KpucTaun3oBaH. Ecte 5 ¢a3 a, B, v, 6 u € [2]. Cernerosnekrpuueckue cBoiictBa [1BJID
OOBSICHSIOTCS HAJIMYMEM TOJISIPHBIX KPUCTAUIMUECKUX (a3, Takue Kak P-¢aza u y-da3sa,
Cpemyd KOTOPHIX [} ITOKa3bIBaeT HAMOONBINHMNA SICKTPUYCCKUN JTUTIONBHBIH MOMEHT.
[Tonsapu30BaHHOCTH CAMOTO MOJUMEPA 3aBUCUT OT MHOTHUX (DaKTOPOB TaKUX KaK METOJ]
CHHTE33, 00aBICHHE QHILICPOB HIIH COLOJIMMEPOB H T.1L.

Puc. 1 —a, 6) COM uzobpaxkenus HaHoBoJ0KOH [1B/1D.
CunresupoBanbl (puc.l a, 6) HanoBosokHa [IBJI® meTtomoMm »iekTponpsacHus, B
KOTOPBIX JIOJS SJEKTPOAKTUBHBIX [- U y-(pa3 cocraBusieT 93,36%. Merogom UK-Dypoe
crnekTpockomuu ¢ IN-Situ  HarpeBOM  HWCClEIOBaHbI  OCOOCHHOCTH  (ha30BBIX
TpaHcopManuii B ToJuUMepe. YCTaHOBIEHO, uTo HarpeB oT 35 mo 150 rpamycos
CTIOCOOCTBYET M3MEHEHHIO0 B cooTHomieHnu B/y a3z ¢ 23 no 7. IlpuyeM cooTHOIIEHHE
JIOJIY 3JIEKTPOAKTUBHOM (a3 U HEeNoJsIpHOU (pa3bl MPaKTUUECKU HE MEHSIETCS.

Cnucox 1uTeparyphbi:

[1] Orudzhev F., Ramazanov Sh., Sobola D., Kaspar P., Tr¢ka T., Castkova K., Kastyl J.,
Zvereva |., Wang Ch., Selimov D., Gulakhmedov R., Abdurakhmanov M., Shuaibov A.,
Kadiev M., Nano Energy. 90, 106586 (2021).

[2] Lu L., Ding W., Liu J., Yang B., Nano Energy. 78, 105251 (2020).
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T'UAPO®OBHBIE B3AUMOJENCTBUSA B AM®U®UITIBHBIX
I'PEBHEOBPA3HBIX COIIOJIMMEPAX

l'octeBa A.A., Oxkarosa O.B., I'aBpunosa U.U., looponymos A.B.,
[Tanapun E.@., [TaBnos I'.M.

Hncmumym evicoxomonexynapHulx coedunenutl Poccutickoul akademuu Hayx,
2. Canxkm-Ilemepoype
anna.gosteva.imc@gmail.com

[IpennokeH HOBBIM S3KCHEPUMEHTAJIbHBIM CIOCOO OLEHKH BHYTPUMOJEKYISIPHBIX
ruipoQoOHBIX B3auMozecTBuil. MeTosq OCHOBaH Ha HM3MEPEHUM BA3KOTO TEUYEHHS
pPacTBOPOB MOJIMMEPOB M aHAJIM3E 3aBUCUMOCTH Innr OT cTenenu pa3dasieHus c[n] [1, 2].
[TonoXXUTENBHBIN 3HAK 6MOpPOU NpOU3BOOHOU 3aBUCUMOCTH YKa3bIBaeT Ha HaMYHe
aCCOIMUPYIONIMX  Tpynm B cucreme  (mposiBieHUE  ruapoPoOHOCTH), IS
HECaMOACCOIMUPYIONIUX TOJIUMEPOB HaOII0/IaeTCs OTpHUIATENIbHBIN 3HAaK. B pabote
uccaenaoBan psaag ampupuiIbHeIX comonmMmepoB N-metun-N-Bunmmaneramuga U N-
metmin-N-Buannamuna (C12), cogepxamux 12 yriaepogHsix aToMOB B OOKOBOH IIETIH, C
(buKCUpOBaHHOW MIIOTHOCTBIO 3apsifa U cTeneHbpto ankuinpoBanus 15%. Cononumepsl
C12 cuntesupoBanbl U3 romomnonumepa N-meTwi-N-BUHUIANETAMUIA — TYTEM
YaCTUYHOTO THAPOJIM3a 10 COJAEpPXKaHUs 3apsHKEHHBIX 3BeHbEB 15 Mon. %, a 3ateMm
ANKWIMPOBaHbl HOAUCTBIM ajkuiaoM. ColepikaHHe alKUIBHBIX TPYII B COIMOJIMMEpax
ONpEeIENsu apreHTOMETPUYECKUM TUTPOBAHUEM MOHOB Hoja Ha KoHAykTomeTpe TBJI-
1. Hanmuue rugpodo6HOro 60koBoro paaukana gokaszano AMP H cnekrpockonueii. B
cnekrpe cononnmepa MBAA-MBA Ci12Hzs HaOmronarorces xapakrepHble curHansl: -CHoz-
rpymnel & 1.38 ppm um —CHs- rpymmer 6 0.97 ppm. Koundopmaruu u pasmepsl
comonumepoB Cl2 B pacTBopax ompenemnstoTcs KOHKYPEHIIMEH AJIEKTPOCTATHUYECKHX U
ruIpooOHBIX B3auMOJIeHCTBHI. B O6eccolieBrIX pacTBOpax mpeobianarot rnepseie. [Ipu
ux npaktuueckoM nojaasiaeHuu B 0.1M NaCl, 6ixaronapst Hannuuio ruapodoOHOM yacTh
JIOCTaTOYHOM JUIMHBI, MAaKpPOMOJIEKYJBI COTIOJUMEPOB CIIOCOOHBI K 0Opa30BaHUIO
MUIICIUSIPHBIX 00JIacTe#/TOMEHOB B BOJHOW cpeze. OOpasibl UCCIIe0BaI METOIaMH
BHUCKO3UMETPUHU, CKOPOCTHOM CeAUMEHTAllMM U mocTynareiabHod nuddysuus 0.1 M
NaCl npu 25°C. MonekynspHble MacChl paCCUUTHIBAIA M3 JTAHHBIX CEIUMCHTAIIHOHHO-
mubdy3nonHoro  aHanuza 1o  ypaBHeHuto Ceembepra. CpenHee  3HaueHUE
TUIPOJAMHAMUYECKOro MHBapuaHTa Ao 1uis cononumepoB C12 cocrasnser Ag=2.74x10%
rem?/c?Kmons!3, uto MeHbIIE, YeM 171 TMHEHHBIX THOKOLENHBIX ToauMepoB (Aoin=3.3).
bnuskue 3Hauenms Aogr = (2.6£0.4) wHaGmoonmanuch IS ICHAPUMEPOB U
CBEpPXPA3BETBICHHBIX MaKpoOMOJIeKy [3, 4].

Cnucok quTeparyphl:

[1] Pavlov G., Gosteva A., Okatova O., Dommes O., Gavrilova I., Panarin E. Polymer
Science, Series A. 63, 1 (2021)

[2] Pavlov G., Gosteva A., Okatova O., Dommes O., Gavrilova I., Panarin E. Polymer
Chemistry. 12, 2325 (2021).

[3] Pavlov G.., Errington N., Harding S., Korneeva E., Roy R. Polymer. 42, 3671 (2001).
[4] Perevyazko, 1. Seiwert, M. Schomer, H. Frey, U. Schubert, G. Pavlov
Macromolecules. 48, 5887 (2015).
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MUKPOHEOIHOPOJHOCTH IMTPOIIECCA CETMEHTAJILHON
HHOABU’KHOCTHU B IIOJIMKAPBOHATE U AHAJIU3 BJIUAHUA
PA3JIMYHBIX BUJOB BHEUIHEI'O BO3JIEHCTBHUSA HA
IHOJIMKAPBOHAT

Kyxos B.A.%, Jlomosckoii B.A?, Cumonos-Emenssanos W, 1.3

LAxyuoneproe obuecmeo «Mncmumym niacmmacc um. I C. Ilemposay,
2. Mockea
2Uncmumym ¢uszuueckoii xumuu u snexkmpoxumuu um. A. H. @pymxuna Poccuiickoil
akaoemuu Hayx,
2. Mockea
3Poccutickuti mexnonoauueckuti yuusepcumem — MUPDA uncmumym moukoil
xumuyeckou mexunono2uu um. M. B. Jlomonocosa,

2. Mockea
v89160177896@yandex.ru

UccnenoBanust peakuuu noiukapoonata (I1K) B mmpokxom TemmnepaTypHOM HHTEpBaie
(muryc 150 °C go mmroc 217 °C) B AMHAMHYECKOM PEXUME CBOOOHO3aTyXAaOIIETO
Kosie0aTeIbHOro Mpolecca, BO30YKIaeMOro B UCCIENYEMOM MOJIUMEPE, MOKA3aJIH, YTO
Ha TIOJy4aeMbIX JKCIIEPUMEHTANBHBIX CIIEKTPaX BHYTPEHHEro TpeHus Habmtomaercs 4
JIOKaJIbHBIX JTMCCUITIATUBHBIX MpOIEcca Pa3MYHOW WHTCHCHBHOCTH, HAOIIOZAeMbIA B
pa3IUYHBIX HHTEpBaiax cuekrpa (o, B, 1, K). Mccrnenoanus npoBoAminchy Ha 00pas3iax
C pPa3HBIMHU YCJIOBHMSIMH KOHIUIIMOHHPOBAHUS: BBIIEPKKA B JTAOOPATOPHBIX YCIOBHSIX
(B=30%, T=23%£3°C); Belmepxkka B BoaHou cpene (P=100%, t=24 waca); cymka
(T=120°C, =4 uaca); tepmocrapenue (T=120°C; t=24 yaca, TeMmepaTypHbIA OOKHUT
(T=180°C, 1=40 munyT)). Hanbosee MHTEHCHBHBIM POIIECCOM, BIUSIOIIUM Ha MOIYJIb
caBura rmnonukapOoHaTa, Kak MaTepuana, SBJISETCS TPOIECC CErMEHTaIbHOU
MOJIBIDKHOCTH (a-pestakcartus). [To monydeHHbIM JaHHBIM BUIHO, YTO HMHTCHCUBHOCTH H
TEMIIEPATYPHBIA WHTEPBAJ MPOSIBJICHUS MMHKA JUCCHUITATUBHBIX IMOTEPh HA CIIEKTPE U Ha
TEMIEPATYPHOU 3aBUCHUMOCTH YaCTOTHI M3MEHSETCS. DTO CBHIETEIBCTBYET O TOM, UTO
pellakcalioHHass MHKPOHEOAHOPOIHOCTh JAaHHOTO TpoIlecca TaKKe HM3MEHSETCS OT
YCIIOBU KOHAUIIMOHUPOBAHUS 00pa3LOB.

VYcTaHoBIEHO, YTO BeaWYMHA AepeKTa MOJIYJS CIBUTa U €ro 3HaK pas3IMyHbl s
Pa3JIMYHBIX MMHUKOB MOTEPbh, MPOSBISIEMBIX Ha CIEKTpe. MakcUMalbHYyI0 HHTEHCUBHOCTD
NOTeph Ha CHEKTPE M MAKCHMANbHYIO BEIMYHHY JePeKTa MOIYIS MMEET O-TPOIECC
penakcanuy, CBSI3aHHBI C  TIPOIIECCOM  CETMEHTAIBHOW  TOIBMKHOCTH  IIeTIeH
Makpomoutekyn K.

[TpousBeneH TEOpETUUYECKUN aHAIM3 C HMCIOJIB30BAHUEM MOJICTBLHOTO IPEACTABICHUS
CTaHJAPTHOTO JIMHEHHOTO TeJla, YTO IMO3BOJIUIIO MTPOBECTH PaCYeT JUCKPETHOTO BPEMEHH
penakcalii W DHEPrMHM aKTUBAIlMHM O-TIpollecca TPU MaKCHMalbHOM 3HAYCHHUU
WHTECHCUBHOCTH TOTEPb.
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UCCJEJTOBAHUE ®U3UKO-XUMHUYECKHNX CBOWMCTB
BBICOKOMOVJIEKYJIAPHBIX JECTHUYHbIX
HHOJIUPEHNJICUJICECKBUOKCAHOB

Epmosa T.0.!, Arucumos A. AL, Temuukos M.H.!, Huxugpoposa I'.T".%,
Bysun M1, [leromuxuna O.1.1, Mysadapos A.M.12

YUnemumym snemenmoopeanuveckux coeounenuii PAH, 2. Mockesa
2Uncmumym cunmemuyeckux noiumepuvix mamepuanoé PAH, 2. Mockea
ershovatatyana_2995@mail.ru

JlectHnunble noiaudenuncuiiceckBuokcansl (1-IIOCC) — BaxHbIN KI1aCC )KECTKOLETTHBIX
KPEMHUNOPraHMYECKUX MOJUMEPOB, 00IaIal0IIUX PAJOM LHEHHBIX (PU3HKO-XUMUUYECKUX
cBOMCTB. OIHAKO CHHTE3 JAHHBIX COCOUHEHUN C BBICOKOM MOJIEKYJISIPHOM MAaccoil
TpeOyeT NPOBEACHUS PEAKIHMHU B KECTKHX YCJIOBUAX C HCIOJIB30BAaHHUEM pPa3IMYHBIX
OpraHMYECKUX pacTBOPUTENEH M KaTajau3aTopoB, IIOATOMY IIOMCK HOBBIX METOJOB
NOJIYYEHHUS TaKUX MOJMMEPOB SBIISIETCA aKTyaJbHOU 3agaueil. Panee HaMu ObL BIiepBbIe
paspaboTaH M ONTHUMM3UpPOBaH YHHUBEpcaJdbHbIH Merox cuHTe3a J-IIOCC ¢
PETYIIMPYEMBIMUA MOJIEKYJISIPHO-MAacCCOBBIMHM IIapaMeTpaMU IIyTEM KOHAECHCALUU YucC-
TeTpaeHWINUKIOTETpacuIOKcaHTeTpaosia B xuakom ammuake (Puc.l). B pesynbraTe
ObUIM  TIOJIyY€HBl  pacTBOpUMbIE  BbICOKOMOJIEKYIsipHble J-IIOCC, crnocoOHbIe
00pa30BbIBaTh MPO3pPAYHbIE, TPOYHBIE TNICHKU.
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Puc. 1 — O6mas cxema cunresa n-IIOCC B cpene ammuaxa.

JlanbHeimen 1enpl0 paboThl OBLIO HM3y4YeHHE CTPYKTYypbl U cBoMcTB Jn-IIOCC
MOJIYy4YEeHHBIX B cpeae ammuaka. Merogamu AMP-; HUK-cnektpockonuu, POA u
BHUCKO3MMETPUU B PacTBOpE OBLIO TOKA3aHO JIECTHUYHOE CTPOSHUE CHUHTE3UPOBAHHBIX
nonmmepoB. Ux croiicTBa Obutn ucciegoBanbl metogamu TI'A, JICK, mexanuueckoro
aHanM3a W KpaeBoro yria cMadyuBaHus. Takke ObUIO MNPOBEACHO MCCIEIOBAHHE
MEMOpPAaHHBIX CBOWCTB CHHTE3UPOBAHHBIX TIOJUMEPOB, KOTOpPOE IMOKa3allo WX
MEePCHEKTUBHOCTH ISl TazopaszesieHus cmeceit, coaepxkamux CO2 u N2 u nepBanopaiuu
apOMaTHYECKUX U anu(aTHUecKuX YrieBOJOpOJ0B. bblla moka3zaHa BO3MOXKHOCTH
dbopMoBaHUs MOJOBOJIOKOHHBIX MeMOpaH. Takke B xoje paboThl ObLIM pa3paObOTaHbI
METOJIbI KOJMYECTBEHHOTO pernukia aMMmuaka u nepepaborku ia-IIOCC no mucxomHOro
MoHoMepa (Beixoa 75 %).

baarogapHocTu

Paboma evinonnena npu ¢unancosoii noodepoicke I panma Ilpesudenma PO Ne MK-
3534.2022.1.3.
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BJIMSIHUE HAHOYACTHI METAJIJIOB Y LIPHPO/IBI IIOJIUMEPOI
MATPHUIBI HA KOMIIJIEKC CBOICTB OPTAHO-HEOPTAHUYEKHX
KOMITO3UTOB, COAEPKALLUX MOJU(TUTAHOKCH)

Canomaruna E.B., bynanos E.H., 3aitues C.Jl., CmupHoBa JL.A.

Hayuonanvnwiii uccneoosamenvckuii Husicecopoockuii 20Cy0apcmeeHublil yHUsepcumem
um. HU. Jlobauesckozo, e. Husxcnuti Hogeopoo
salomatina_ev@mail.ru

B mnocnennue nBa gecsATWIETHS NPOBOJUTCS HMHTEHCUBHAs pa3padOTKa MOIMMEPHBIX
MaTepuajioB, coAepKalux NoporrkooopasHeiii TiO2, B CBSI3U C BO3MOXKHOCTBIO HUX
NpUMEHEHHS] B (DOTOKATAIUTUYECKUX CUCTEMaX OYHCTKU CTOYHBIX BOJ MPOU3BOJICTBA
KpacuTelleld U B CaMOOYHUIIAIONIUXCS MOKPBITUAX. YCUJIEHUE (POTOUYBCTBUTEIHLHOCTH
TiO2 MOXHO TOCTUTHYTH MyTeM HMMOOWIM3AIMM HA €ro MOBEPXHOCTH HAHOYACTHII
(HY) 3omota u cepebpa, pacuupsronmx paboduil n1uana3oH JUIMH BOJH KOMIIO3UTOB.
[Ipu 5TOM wuU3MEHsAETCSI U BECh KOMIUIEKC CBOWCTB MATE€pPHANOB, CPEIUd KOTOPBIX
BaXHEHIIEH HKCIUTyaTallMOHHOW XapaKTEPUCTHKOM  SBIAIOTCS  TEIUIO(U3UYECKHE
cBoiictBa. B Hactosmeit pabore ucciaegoano BiusHue HY Au u Ag u mpupojsl
MOJIMMEPHOW MAaTpUIIBl Ha TEIJIOPU3UYECKUE CBOMCTBA OpPraHO-HEOPTraHUYECKUX
COTIOJIMMEPOB, COJEPKAIUX HAHOCTPYKTypupoBaHHbIM monututaHokcua (I1TO).
Moaudukarnuio I1TO HanouactuiaMmu Au u Ag mpoBoawiau in Situ B mporecce Y-
BoccTtaHoBiieHUs1 mnpekypcopoB HAuCls m AgNOs npu mnoigyuyeHMH KOMIO3HUTOB.
MetonaMu CKaHUPYIOMIEH AIEKTPOHHOM MHUKPOCKOIMU M PACCESHUS PEHTIC€HOBCKUX
Jy4yel Ha ManbIxX yriax yctaHosiieHo, yTo HU Au u Ag dopmupyrorcs Bonu3u I1TO u
UMEIOT cpenuuii pazmep 8 u 12 HM, cooTBeTcTBeHHO. MccnenoBanne TEMmIoPpu3nuecKux
CBOMCTB MPOBOJWIM B CTAaTUYECKOM M JIUHAMHUYECKOM pEXUMax — METOJAaMHU
mubdepennmanbHo-ckanupyomeid  kamopumerpun  (JICK) wu  nuHamudeckoro
Mexanudyeckoro ananuza (JAMA). Metomom JICK ycTaHOBIEHO pPE3KOE CHUKEHUE
TeMriepatypsl crekinoBaHus (Tg) opraHo-HEOPraHUYECKUX COMOIUMEpoB co ~ 151 mo ~
80°C B mpucyrcTBHe aaxke HeOombpmux konmuectB HY. DtoT adpdekr ycunmuBaercs c
yBenuueHueM koHueHtpauuu HY B marepuanax ¢ 0,01 mac.% no ~ 0,2 mac. %, nocne
yero Ty ocTaercs mpakTUyecku MOCTOSSHHOM. TenneHuus cHukeHus Tg coryacyercs ¢
nanaeiMu JIMA. Ilpu 3TOM B yCIOBUSAX JUHAMHUYECKOW HArpy3Kd HaOIOAaeTCs
cvernienne Tg B 0o0nacTh MEHBIIMX TEMIEpaTyp MO CPaBHEHHUIO C pe3ybTaTami,
nonydeHHbIMU MeTogoM JICK, kak mig ucxoqHou moJuMepHoil MaTpuisl — co 151 o
118 °C, Tak u Jj11 HAHOKOMIIO3UTOB Ha WX OCHOBE — 110 56 u 75 °C ms HY Ag u Au,
COOTBETCTBEHHO. DTO MOXET OBITh CBSI3aHO C W3MEHEHHEM CTPYKTYPhI MOJIUMEPHOMN
MaTpuilel B npucyrctBue HU u paznuuusamu B UX TETUIOMPOBOJHOCTSX, 32 CUET YEro
BO3MOXXEH JIBOMHOM MEeXaHU3M TeruionepeHoca — AMPGy3noHHbIN U OATUTUCTUYECKUM.
baaroxapuocrTu

Paboma ewvinonnena npu ¢hunarncosoii noooepocke Ipanma Ilpesudenma Poccutickoi
Deoepayuu  (MK-2195.2021.1.3), uwacmuuno Munucmepcmea HayKu U 8blCULE2O
obpazosanus Poccuiickoi @edepayuu 6 pamxax 6a3060l yacmu 20cCy0apcmeeHHO20
3a0anus  (npoexkm  Ne  (0729-2020-0039) u  [lpoepammer  cmpameeuueckozo
akademuyeckoeo audepcmea «llpuopumem 2030» Munucmepcmea nayku u 8vicuieco
obpaszosanus Poccuiickou @edepayuu.
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MOH-IIPOBOJIAIIME MEMBPAHBI HA OCHOBE BAKTEPHAIbHOIA
LEJLTIOJI03bI MOJU®ULIMPOBAHHOM OJIH(2-AKPUJIAMH10-2-
METHWJITPONAHCYJIL®OKNCJIOTOMN)

barumesa E.B., Cmupsaos H.H., booposa H.B., Cokonoa M.II., CmupHoB M.A.

Hncmumym evicokomonexynsipuolx coeounenuti Poccutickotl akademuu Hayx,
2. Cankm-Ilemep6ype
batischevaelisaveta@gmail.com

B cBsi3u ¢ pa3BUTHEM 3JIEKTPOHHON TEXHUKH 0CO0O0€ 3HAUEHUE MPUHUMAET pa3paboTka
HKOJIOTUYHBIX MATEPUAJIOB Ha OCHOBE BO30OHOBIISIEMBIX OMOPECYPCOB JJII XUMUUYECKUX
nctouyHukoB Toka (XUT). Oguum u3 kiaroueBbiX KOMNOHEHTOB XUT siBisieTcss MPOTOH-
npoBOAsIIasl MeMOpaHa, TEpCIeKTHBHOW  OCHOBOM U1 KOTOPOW  SIBIISIETCS
HAaHOCTPYKTypUpoBaHHasi OaktepuanbHas memwmono3a (bLl). Omnako MemOpaHbl Ha
ocHoBe bl mmeror HU3Kyr0 HOHHYIO TpoBoguMocTh 6~0,008 MCwm/cm mpu 40 °C wu
OTHOCHUTENIBHOW BIaXHOCTH 98% [1]. Ans yBennueHus BETWYUHBI G pa3BUBAIOTCS JBA
HalpaBliCHUs:  TOJIyYEHHE  KOMIIO3UTOB  MEJUIIONO3bI € TUAPO(DHIBHBIMU
CHUHTETUYECKUMH TMOJIMMEpPAaMU [2] W BBEIEHUE B XUMHUYECKHUA COCTAaB LIEIUTFOJIO3bI
KUCJIOTHBIX rpyn [3].

B nannoit pabGote ObuT ToNydeH psifi oOpas3ioB HaHoBOJOKOH bBII, comepskamux Ha
MOBEPXHOCTH TPUBUTHIC IICTH TOJIH(2-aKpHUIaMHI0-2-METHIIPOTAHCYTh()OKACIOTHI)
(AMIIC) wu otpaboran cmoco® BapbUpOBaHMS IUIOTHOCTH CyJIb(o-Tpynn Ha
noBepxHoct BIl. Xumuueckoe cTpoeHre MOAUQPHUIIMPOBAHHBIX HAHOBOJOKOH
noaTeepxkaeHo gaHHbiMu MK u SAMP-cnektpockonuu. M3 mosiydeHHBIX AUCHIEPCHI
ObUTH c(hOPMHUPOBAHBI MOH-TIPOBOJIALINE MEMOpaHbl METOJOM IOJIMBA U3 JAMCIEPCUH C
MOCIEAYIOMUM BBICYyIIMBaHUEeM. MOop(OoNOTHI0 MOTyYEeHHBIX OOpa3loB H3ydasH
Merogam ACM. Ilokazano, uto noBbimeHue noau AMIIC npu cuHTe3e TpPUBOAUT K
MOBBIIICHUIO TMOPUCTOCTH TUICHOK, CPOPMHUPOBAHHBIX HA OCHOBE MOAM(PHUIIUPOBAHHBIX
HAHOBOJIOKOH, KOTOpas MOXET ObITh JOIMOJHUTEIHHO YBEIMYEHA HCIOJIb30BAHUEM
coineit mpu (GOpMHUPOBAHUU MEeMOpaH. DNEKTPOXUMHUYECKHE XapaKTePUCTUKU MeMOpaH,
HACBIIICHHBIX BOJIOM HCCIIEIOBAIN C MOMOIIBI0O METO/Ia UMIEAAHCHON CIIEKTPOCKOIHH,
0 pe3yJibTaTaM KOTOPOM OMpPEeNesisiii BEIMUYMHY HOHHOM MPOBOAUMOCTH. J1jist MeMOpaH,
MOJIYYEHHBIX B ONTUMAJIbHBIX YCIOBHUSX 3HAYEHHUS MOHHOW MPOBOJAMMOCTH JIOCTUTAJIH
1,2 MCwm/cM, 9TO COMIOCTABUMO C IAaHHBIMU JINTEPATYPHI IS MOAOOHBIX CUCTEM [4].
Cnmcok JIuTepaTyphl:

[1] Gadim T. D. O. et al. Electrochimica Acta. 233, 52-61 (2017).

[2] Mukhopadhyay A. et al. Materials Today Nano. 13, 100100 (2021).

[3] Bayer T. et al. Cellulose. 28 (3), 1355-1367 (2021).

[4] Selyanchyn O. et al. Frontiers in Energy Research. 8, 596164 (2020).
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COINIOJIMMEPBI HA OCHOBE AKPHJIOHUTPUJIA JIUIA IIOJTYUYEHUA
PACIIJIABHOI'O ITAH

Ocunosa H.1.*? Tomc P.B.23, Cxkopuos W.10.2, Uepuuxosa E.B.1?

Mockoesckuii 2ocyoapcmeennuiii ynusepcumem umenu M.B. Jlomonocosa, Xumuyeckuii
Gaxynomem,
2. Mockea
2Uncmumym nepmexumuyeckozo cunmesa umenu A.B. Tonuuesa PAH,
2. Mockea
SMUPDA — Poccutickuti mexuonozauyeckuii ynueepcumem, MHcmumym moHKux
XUMUYECKUX MEXHON02UL,
2. Mockea

natosi2008@yandex.ru

B nactosiiiee BpeMs yriepoaHoe BOJIOKHO (YB) MHTEHCUBHO NMPUMEHSETCS BO MHOTHX
OTpaCiAX KU3HH, ITIOATOMY YCOBEPIICHCTBOBAHUE U YJCUIEBICHNUE TEXHOJIOTMI CUHTE3a
npekypcopoB YB u mnocneayromero ¢GopMOBaHUS BOJOKHA BBI3BIBAIOT OOJIBLION
HAyYHBIM M TpakTUyeckuid wuHTepec. OpHuMH u3 Hamboree BOCTPEOOBAHHBIX
MPEKYypCOPOB SIBIIIOTCS COMOJNMMEpPhl Ha ocHoBe akpwionutpuia (AH). Haubonee
pacnpoCTpaHEHHBIM CIIOCOOOM IMOIYYEHHS] TAKUX BOJIOKOH SIBIISIETCSI METOJ «MOKPOTO»
dbopMoOBaHusA, HMMEIOIMIMI P HEAOCTATKOB. AJIbTEPHATHUBHBIM METOJIOM SIBIIAETCA
dbopMoBaHUsI BOJOKHA U3 paciulaBa, NpU KOTOPOM CYIIECTBEHHO IOBBIIIAETCS
KOHLICHTpAlKsl NOJIMMEpPA 3a CUeT OTCYTCTBHs pacTBopuTess. OQHAKO TaKOW MeETON
HAaKJIaJ(pIBa€T OrpaHu4eHus 1no cocraBy u MMP comommMepoB, Tak Kak IMOJHAMEPHI
JTOJKHBI IEPEXOJUTH B BA3KOTEKYUEE COCTOSHHE /10 Hayalla peaKIuu UKIA3alUU.

Jlnst monydeHust TUIaBKUX cornonuMepoB monuakpuionutpuna (ITAH) weoOGxomumo
UCIIOJIB30BAaTh TAKWE COMOHOMEDPBI, KOTOpbIE HapymarT KpuctaummyHocTh [IAH wu
MHEPTHBl B pEaKIMM LUKIW3alMU. AHAIuW3 HaydHOM JIMTepaTypbl IOKazal, uYTO
MEPCHEKTUBHBIMU ~ COMOHOMEPAMHU  MOTYT  SIBJISIIOTCS  QJKWJaKpuiaaTtel U |-
BuHIIMMHAa301 (BUM).

B nactosmeit pabote mnpeniaraeTcss HCMIOJIb30BaTh KOHTPOJIHUPYEMYIO PaJUKAIbHYIO
NOJMMEpHU3alUI0 C OOpaTUMOM JeaKTHWBallMed MLenu A CHHTe3a KOMIIO3MLMOHHO-
OJHOPOJHBIX CONOJUMEPOB ¢ y3kuM MMP. B kauecTBe COMOHOMEPOB MCHOJIB30BAIIUCH
AKJIUJIAKPUIIAThl C Pa3HON UIMHOW alKWJIBHOTO 3aMECTUTENs (METWI, 9Tuj, OyTui, 2-
srunrekui, Jaypuin) u BUM. Tlomumepuszanuio npoBoaunu B pactBope JMCO,
coZiep)kaHHe COMOHOMepa BapbUpoBaioch oT 5 10 20 Mon. %. M3ydeHo BiusiHHE
MOJIEKYJISIDHOM MAacChl COINOJIMMEPA, XUMHUYECKOW NPUPOJAbI COMOHOMEpPA U €ro
COJIEp’KaHUE B COIMOJMMEpPE, a TAKKE MUKPOCTPYKTYPHI LIEMU HA MPOLIECCHl HUKIA3ALUN
Y TEPMOOKHUCIUTENBHON CTaOWIM3alUy, N3YUEHBl PEOJIOTMUECKHE CBOMICTBA pacIlylaBOB
conoiumepoB. HaliileHbl onTHMaabHbBIE COCTaBbl MOHOMEPHBIX CMECEH ISl MOJY4YEHHUS
maBkux cononumepos ITAH.

baarogapHocTu

Paboma evinonnena npu ¢unarncosoti noooepoicke Poccuiickoeo HayuHoeo ¢onoa
(npoexm Ne 17-79-30108-71).
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K BOITPOCY O MEXAHM3ME BA3KOI'O TEYHEHMUS ITIOJIMMEPOB

Xpycrauaes A.H., Coxoinosa JI.B.

MUPOIA — Poccuiickuu mexuonocuieckuti yHugepcumem, 2. Mockea
lywn@yandex.ru

[IpuHATO cUYUTATh, YTO MEXAHU3M TEUECHHs MOJIMMEPOB 3aAKIIOYAETCA B MEPEMEIICHUU
MaKpOMOJIEKYJI OTHOCUTENIBHO JIpyr apyra Omaromapsi TEIJIOBOM MOJIBHXKHOCTH UX
cermeHTOB. OmgHako Bo Bpemsi cuHTe3a BMC dopmupyercs uxX HaHOOpPTraHHU3allus,
uMerolas TepMOJIMHAMUUYECKYI0 Tipupony. Hanoopranuzamusi BMeIaeT cojaepkanue u
pasMep YHOpSIOYEHHBIX OOpa3oBaHUM, WX BO3MOXKHOE pAaCIONIOKEHHE B OOBEME
MoJINMEpa, a TAKXKe TIOTHOCTH YITAKOBKHU MPOXOHBIX IENel B HEYIMOPS0YSHHOU YacTH,
YTO B IEJIOM OMNpEIeNsIeT CTENeHb €€ YIOPSJOYCHHOCTH. Tak, B YaCTHOCTH,
oOHapy>KeHbI YIOpsIoYeHHbIe oOpa3zoBaHus pasmepoMm mnopsaka 10 um B yuc-1.4-
noymmsnpene (IIM) u O6yrunkayuyke (BK), 5 am Bo dropkayuyke. Judpakrorpamma
[IUb He comepxut pediiekca, HO €ro HAHOOPTaHU3AIUs OTJIMYACTCS BBICOKUM
coJiepsKaHMEM YIIOPSI0UCHHBIX 00pa3oBaHuil HEOOIBIIOr0 pa3Mepa - 85 00. % [1, 2].
CHOXHBIM XapakTep TEeMIEPAaTyPHBIX 3aBHUCHUMOCTEH MUHAMUYECKON BS3KOCTH BBIIIE
temrepaTypsl crekioBanus (T¢) ompenessiioT (a3oBbIe TMEPEXOAbl, B YAaCTHOCTH B
unteppasie 40-180°C ps B ciayuae 11 u ps’' - CK]I] npu 90°C (puc. 1a). bonee uetko
nposBWINCh (a3oBble ps' U pe mepexoasl IMAB-1 (M, = 1.1.10%) mpm 85 m 130°C
COOTBETCTBEHHO. Temmneparypbl (pa3zoBbIX MMEPEXO0B MOJIUMEPOB PA3HOTO XUMHUYECKOTO
cTpoeHus momuuHsiorcs ypaBHenmio: T;° = {[1.2 + 0.2 (i-2)] £ 0.05}T, rme i -
nopsaKoBeIii HoMep (a3oBoro mnepexona [1]. ComocraBineHue MaHHBIX TBYX METOJOB
JTa€T OCHOBaHME cUUTaTh, uTo Tmepexon [IMb-1 u3 BrICOKO3MaCTUUECKOTO COCTOSHUS B
BA3KOTEKydee OOYCIIOBIIEH MPOSBICHUEM pPg TEPEX0J]ia, KOTOPBIM COMPOBOKIAACTCS
pacmazioM HaHOOOpa30BaHUN MeEXMOJEKyIsipHoro Ttumna (puc 1). AHaJIOTHYHBIHI
XapakTep U3MEHEHMS JaHHBIX JBYX METOAOB mmeeT mecto U B ciaydae bK u IIM. [lna
[THB ¢ mMenbuIei Monekymspaoi Maccoi (ITUB -2, My, = 7.5-10* u ITMB-3, M, =3.2-10°)
ATOT TMPOLIECC 3HAYUTETHHO OOJieTdeH Ojarofaps MEHbIIEH CTENEHU YMOPSA0YEeHHOCTH
WX HAaHOOPTaHHU3AIUH.

4 x10%., Tlare tg delt E", MPadL/L, *10°
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Puc. 1 - TemnepatypHbie 3aBucuMocTd nuHamudeckoit Bszkoctu CKJI (1), ITU (2),
[TNB-2 (4), ITNB-1 (5) u BK (6) (a), a Takke nuinaromerpuueckas kpusas [11b-1 (3) (0).
JIpyruMu CJI0BaMH, PENaKCAI[MOHHBIN TEepeX0J MOJUMEPOB M3 BBICOKOIIACTHUECKOTO
COCTOSIHUSI B BSI3KOTCKYy4ee, COMPOBOXKIAIOIIMUACA PE3KUM YMCHBIICHUEM OSHEPTHH
AKTUBAIIMM BS3KOTO TEYCHHS, OOYCIOBJICH HCKJIIOUUTEIILHO YMCHBIICHUEM CTCIICHH
YIIOPSIOYSHHOCTH MX HAHOOPTaHU3AIINH.

Cnucok auTeparyphl:
[1] Coxonosa JI.B. Tlnactuy. maccel. 5, 13 (2006).
[2] Cokonosa JI.B. Beicokomouek. coen. A. 59, 98 (2017).
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BJMSTHUE HAHOPA3ZMEPHOI MOJU®UKALIMY JUOKCHUIA
TUTAHA HA JTUHAMMYECKYIO BI3KOCTh ®TOPKAYUYKOB

I'pomun C.A., IIponun /1.C., Coxonosa JI.B.

MUPSA - Poccutickuti mexHono2uueckui ynusepcumem, 2. Mockea
victorantip9@gmail.com

Bo Bpemsi cuHTe3a BBICOKOMOJEKYISIpHbIX coeauHennit (BMC) dopmupyercs ux
HAHOOpPraHM3al¥s B TOM WM MHOM CTENIEHH B 3aBUCUMOCTH OT YCJIIOBUW €r0 NMPOBEACHHUS
U XUMHYECKOTO CTPOEHUS MaKpOMOJIEKYJd, KOTOpas BMEIIAET YHOPSIOYEHHO
MOCTPOCHHBIE O0pa30BaHUsl U COSAMHSIONINE MX MPOXOJHBIC Lenu. HaHnoopranuzamms
BMC wumeer TepMoAaMHaMH4YecKyl0 Npupoay coriacHo naHHeiM PCA B obGmactu
oonemux yrios, JICK, UK- u 3OIIP-cnexkrpockonuu [1-3]. JluHamuueckass BA3KOCTb
¢Toprayuyka CK®dD-26 ymenpmmiace mocne BBenaeHus Hamomautens — 0.1 mac. %
TUOKcHIa TUTaHa ¢ pazmepoM vactull 12 um (H-JIT) mo cpaBHEHHIO ¢ HEHAIIOJTHEHHBIM.
Temneparypa TeKydecTH CMeCH, KaKk M B ciydyae HcXoaHoro kaydyka (~120°C).
JlnHamuyeckass BS3KOCTh cMecd Ha ocHoBe CK®-32 aHajmoruyHoro cocraBa
YMEHBIIMJIACh B MEHBIIICH CTENeHHu, YeM MEepPBOM cMecH, pU HeOOIBIION AedopMaIuu.
Opnako yBenuueHue nedopMaluy MPUBEIO K YMEHBIICHUIO JUHAMUYECKON BSI3KOCTH
sToil cMecu B 2—3 paza B untepBamuie 40—200°C. TemnepaTypa TEKy4eCTH CMECU HE
NPOSIBUIIACH AK€ B 3TOM CIy4yae, Kak U B Cydyae Kayuyka.

Hamonaurens H-JIT siBisercs 6omnee aktuBHBIM 11 kKayayka CK®D-32, yem mist CKD-26
cornacHo naHHbIM PCA (puc.l). Tak, B mpouecce MpUTrOTOBJIEHHUS CMECH Ha OCHOBE
CK®-32 na Banbuax chopMUpOBAINCH TPU BHUJIa HAHOOOpazoBaHui pazmepoM 47, 55 u
100 HM mpu OTHOBPEMEHHOM YBEITUYCHHH COJIEP>KaHUs HaHOOOpa30BaHUM pa3MepoM 5
HM, XapaKTEepHBIX JUIsl UCXOJAHOTO Kaydyka, B OTJIMYHE OT aHaJOTMYHOM CMECH Ha
ocHoBe CK®-26 (puc. la, 6, kp. 1). B nporecce perucrpanuu JUHAMUYECKOU BSI3KOCTH
CTPYKTypa HAHOOPTITHHU3AIINHU TIEPBOM CMECH HECKOJIbKO m3MeHmach (puc. 1 6 xp. 3, 5).
DKCTpeMaIbHOE U3MEHEHUE JUHAMUUYECKOM BSI3KOCTU CMecH Ha ocHOBe kayuyka CK®-
26 B obmactu 70°C oOycnoBieHo (GopMUpoBaHHEM HaHOOOpa3oBaHuUil pazmepoM 70 HM
Ipy OJHOBPEMEHHOM YBEJIMYEHUHU COJEpKaHUs HAHOOOpa3oBaHUU pa3zmepoM 4 HM,
XapaKTEePHBIX I UCXOHOrO Kaydyka (puc. la, kp. 4).

Takum 006pazoM, HEOJMHAKOBBIIM XapaKTep U3MEHEHUS BA3KOCTH HAIOJHEHHBIX CMECe ¢
MOBBILLIEHUEM TeMIlepaTypbl OOYCJIOBIEH BIMSHHEM HEOJWHAKOBOIO XHMHUYECKOIO
CTpPOEHUSl pa3Bs30K B MaKpOMOJEKylax (PTOPKaydyKoB Ha mpouecc (popMUPOBAHUS
CTPYKTYPbI UX HAHOOPTaHU3ALIUH.
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Puc. 1 — ludpakrorpammbl HamoJHEHHBIX cMecel Ha ocHoBe CK®d-26 (a) u CK®D-32 (6)
(1) mocne m3mepenus Bsazkoctu npu 40°C (2), 60°C (3), 70°C (4) u 190°C (5).

Cnmcok JiuTepaTypshl:

[1] Coxonosa JI.B. Tlnactuy. maccel. 5, 13 (2006).

[2] Cokonosa JI.B. Beicokomoutek. coen. A. 59, 318 (2017).
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INOJYYEHUE HAHOPUBPUJIJI U3 XUTUHA PAZHOI'O
IMPOUCXOKIEHUA

3y6pos U.B., Tepexosa E.A., bycnaes /[.JI., Canpsikuna H.H., iBanskoBa E.H.,
bouex A.M., FOnun B.E.

Hncmumym gvicoxomonexynapHulx coeounenutl Poccutickoul akademuu Hayx,
2. Cankm-Ilemep6ype
igorzubrov@gmail.com

CylecTBYIOT pa3Iu4yHble METO/bI BbIICIEHUS KPUCTANIMYECKUX 00JIacTel LEJTH0I03bI
U XWTHHA, NPU 3TOM IMOJIYHAIOTCS CTEPKHENOJ00HBbIE HAHOKpPUCTALIbL. OCHOBHBIM
METOJIOM TOJy4YeHHUs] HAHOKPHCTAJUIOB LEJUTIONO3bl M XWUTHUHA SIBISIETCS XOPOIIO
KOHTPOJIUPYEMBI U YOOHBIN B UCIIOJHEHUH KUCIOTHBIN Tuiponus. CienyeT OTMETHUTh,
YTO KpOME KHCJIOTHOTO THJAPOJIN3a, W3BECTHHl METOJAbl MOJY4YEeHHUsS HAHODUOPHILI
MOJINCAXApUJIOB C MOMOIIBI0 (PEPMEHTOB, C MPUMEHEHUEM HOHHBIX KUIKOCTEH W psijia
JIPYTHUX CTIOCOOOB.

[lenb HacTosIIIEN pabOThl — HCCIEAOBAHUE 3aKOHOMEPHOCTEN MOTyYeHUs] HAHODUOPHILIT
B IMpoOIeccCe KHUCIOTHOIO THAPOJIM3a XUTHMHA PA3HOTIO NMPOHUCXOXKJIEHUA. B Hacrosmieit
paboTe HCMOIb30BaIM OTEYECTBEHHBIM XUTUH U3 MAHIUPEH CEBEPOMOPCKOW KpPEBETKH
(pasmep vactun 0,01 — 3,0 MM) U XMTHH K3 MaHIHMped pakooOpa3Hex (pupma «Biolog
Heppe Gmbh, Germany, pasmep gactui < 200 pum).

B TedeHune mepBBIX JABYX YACOB peaKIHMHM THAPOJIM3a HaOMoAaeTcss OMMOAAIbHOE
pacnpeneneHne HaHOGUOPWIIT XWTHHA 1O ToimuHe. B oOpasmax mnpeoOiamaoT
HaHOQUOpmIbl ¢ guamerpoM 13 u 17 M. Tosbko yepe3 4 4 peakuuu TUAPOJIU3A
NOJIy4eHbl HaHOPUOpWIUIBI TOMIMMHOM 15-16 HM M mHOpuU 3TOM OTCYTCTBYIOT
HAaHOPUOPWITBI OOJNBINIETO JauamMeTpa. B cioyuae wu3MeHEHHsS UIMHBI HaHOGUOPHUILT
Ha0JIt01aeTcsl aHAJIOTMYHAsg KapTUHA, YTO W NpU aHanu3e auaMerpa. Jlumb yepes 4 u
rUApoan3a HabmrogaeTcss ucue3HoBeHUE IIUMHHBIX (O6onee 500 M) HaHODUOpMILT U
OCHOBHasl J10Ji1 UMEET AJMHY okoJio 200 HM.

['eomeTrpuueckue pazMepsl HaHOPHUOPWILT XWTHHA HEMEIKOW (PUPMBI OTIMYAIOTCA OT
pa3MepoB HaHO(MUOPUILI, MOJIYYEHHBIX U3 XUTHHA MAaHLIUPEN CeBEpOMOPCKON KPEBETKH,
U KUHETHKa M3MEHEHHUs pa3MepoB HAHOGUOpPWIIT B IMpolecce TUIPOIN3a TaKKe
otnuyaercs. Juamerp HanopuOpUILT yepe3 4 4 ruaposn3a coctaBmi okojo 38-40 HM (B
CpaBHEHMH C JUAMETPOM CeBepoMopckoil kpeBeTku 15-16 um). Ilo gnunHe
HaHOQUOPWIUIBI TaKXKe OTIWYAIOTCs: JiuHa coctaBiaser 260-270 vM  (miuHA
HaHO(PUOPUUIT XUTHHA ceBepoMopcKoil kpeBeTku 180-250 uMm). B mpouecce ruaponusa
¢dopma KpHBOH pacrpeseneHus 1Mo AUaMeTpy MpeTepreBaeT CyIECTBEHHOE M3MEHEHHE
YTO MOKET OBbIThb CBS3aHO C HEPAaBHOMEPHBIM IMPOTEKAHUEM TUAPOJIM3a B MaTpHIlE
xuThHa (quddy3us peareHTOB B aMOpdHbIE U KPUCTAIIIMYECKUE 30HBI MOIMCAXapHUIa).
Ha nawanpHOW cramuu ruapommsa (1 m 2 4) mo mnuHe B oOpasnax mpeodsanaroT
HaHoyacTulpl ¢ pasmepamn200 m 350 HM. JIump yepe3 3 4 rugponaus3a HadyMHAET
3aMETHO CHMKAThCS KOJMYECTBO JJIMHHBIX HaHouacTull. Hakonen, uepe3 4 u ruaponnsa
B 00Opasiie mpeoOnanaroT HaHoGuOpmLIB! AynHON 180-250 HM.
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NCCIEAOBAHUE CHIMTBIX 'PEBHEOBPA3HBIX
IOJUDJIEKTPOJIUTOB B PACTBOPAX

Conynuna A.A., ®etun I1.A., JlezoB A.A., 3opun .M.

Canxm-Ilemepbypeckuii 2ocyoapcmeennulil ynugepcumem, 2. Cankm-Ilemepoype

st076490@student.spbu.ru

[ToBepxHOCTHO-aKTHBHBIE BelecTBa (B nanbHeiimem [IAB) mpuMeHSIOT Ha MpakTUKe
JUIsl HANpaBJIEHHOTO CHHTE3a MaTepualoB (HAalpUMeEp, C 3aJaHHOM MOPHUCTOCTHIO), a
TaKKe IS KaTaiu3a pa3lIMyHbIX peakiui, MpOBOJUMBIX B BOAHOUW ¢aze. Takoe
npuUMeHeHHe 00ycoBiieHO ciocoOoHocThIo [TAB k camoopranusaiuu B pacTBope.
Ha naHHBII MOMEHT B HaydyHOM JIMTEPATYpE HOCTAaTOYHO HIMPOKO OCBEIIEHA Tema
KaTajau3a, MOCKOJBKY /JJIi MHOTUX JTAOOPAaTOPHBIX HMCCIIEJOBAHUI M IMPOMBIIUIEHHBIX
3aa4 HEOOXOJUM KOHTPOJIb CKOPOCTEH MpOoTeKaeMbIX peakiuil. Jljis opraHndeckux
peakuuii B BOJE B KAadyeCTBE KaTaJIU3aTOPOB HCHOJB3YIOTCS M HCCIEAYIOTCS HOBBIE
COCIMHEHUS, B TOM 4MCIIe HU3KOMOJEKyspHbie [IAB.
Crour OTMETHUTb, YTO HCIIOJIb30BAHUIO B KauecTBe KaTaJnu3aTopoB
BBICOKOMOJIEKYJISIpHBIX [IAB B nuteparype yaeneHo HEJOCTaTOUYHO BHUMAaHHS, XOTS B
NEPCIEKTUBE TaKUe COEAMHEHUS MOKHO HCIIONb30BaTh B MPOMBIIUIEHHBIX MaciiTadax
Onmarojapsi BO3MOXHOCTM MX pereHepaludud Mocjie ImpoBeneHus peakmuu. K
NPEUMYIIECTBAM BBICOKOMOJICKYJISIpHBIX [TAB MOXHO Takke OTHECTH CHOCOOHOCTH
dbopMUpOBaTh MUIIEIIIBI BO BCEM KOHIIEHTPAITMOHHOM JHAara30He, a TAk:Ke BO3MOKHOCTh
HIMPOKO BapbUPOBATh UX COCTaB U CTPYKTYpPY.
OOBEeKTOM HUCCIEOBaHUSA B JaHHOW paboTe TOCHYyXujaa cepus o0paslioB
rpebHeoOpa3HOTO MOJIUAJIEKTPOIIUTA nonu-11-(akpunonnokcn)-
yHaeuunTpuMmeruaammonuii 6pomuna (nAYTAB) (puc.1) co ciuimBaTensMu, B KayecTBe
KOTOPBIX BBICTYNAIHU AUAKPHUIOBBIE 3(UPbl BTOPUYHBIX CIIUPTOB C PA3IMYHOU JJIMHOU
YIJIEPOJHOM LENMH, a TaKXe JIFIOMUHECUECHTPBIM aHTPALECHOBBIM clIMBaTelnb. llenbpro
paOoThl SIBIAJIOCH BBISICHEHHWE BIMSHUA NPUPOIBI CIIMBATENsI Ha CTPYKTYpHbIE
napaMeTpbl MHUIIEIUT U MX KaTaJUTHYEeCKUe cBoMcTBa. /[ 3TOro mosydeHHble oOpa3ibl
ObUIM HCCIEAOBAHBl METOJIaMU BHUCKO3UMETPUH, ATOMHO-CHUJIOBOW MHUKPOCKOIHH,
JUHAMUYECKOTO CBETOPACCESHUS, PaMaHOBCKOM CIEKTPOCKOIMH, CIEKTPOCKOIHUH
JIOMUHECUEHIIMU U METOJIOM COFOOMIIN3AIINH.

Bre

®

O\/\/\/\/\/\/l<

Puc. 1 —nAVYTAB.

baarogapHocTu

HUccneoosanue svinonneno 3a cuem epanma Poccutickoeo nayunozo ¢onoa Ne 21-73-
10132.

Asmopul  svipadcaiom  6aazodaprocms  pecypcuvim  yeumpam  CII6IY:  [lenmpy
MA2HUMHO20 PE30HAHCA U KPUOSEHHOMY OMOEI).
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BJIUSHUE CTPYKTYPHBIX TIAPAMETPOB HA CBOMCTBA
TEPMOYYBCTBUTEJBHbBIX ITOJIN-2-AJIKNJI-2-OKCA30JIMHOB

Kupuis T.1O., TenpkoBuieB A.B., ®ununmos A.Il.

Hncmumym evicoxomonexynaprvix coeounenuti PAH, 2. Cankm-Ilemepbype
tatyana_pyx@mail.ru

Jns  ycTaHOBIEHHsS aHAIW3a BIUSHUA CTPYKTYPHBIX IApaMETPOB HCCIEAOBAHBI
3BE3/1000pa3HbIe MOJN-2-anKuiI-2-okcazonunsl ([1a03) npu Bapuamum cTpoeHHs sapa u
Jdy4eH, a TaKKe UX YKciia U JUIMHBL. B KaduecTBe 1IeHTpa BETBIICHUS ObUIM MCIIOIb30BaHBI
kanukc[4,8]apenbl, (YyHKIIMOHATIM3UPOBAHHBIE 1O BEPXHEMY W/WIM HUXKHEMY 0001Yy.
KonunuectBo nmyueir BappupoBajoch oT 4 no 16. Jlydamu 3Be31000pa3HbIX MOJIUMEPOB
SBISUTUCH ~ TONU-2-3THI-2-0kcazonuH  ([[303),  mosm-2-u3omponui-2-0Kca3oiduH
(ITun03), 6:10k-comonumepsl (I1503-610k-1TunO3) u rpagueHTHBIE cononumepsl (303-
rpan-unO3). Ha npumepe 3Be3m0006pasubix [TunO3 npoaHanu3upoBaHO BIUSHUS YUCIIA
U JUTMHBI JIy4ell Ha MpOLEecchl caMOOpPraHM3alMi B WX BOJHBIX pacTBopax. [lokazaHo,
YTO JBYKpPAaTHOE YMEHBbUICHUE YHCIa JJIMHHBIX Jydyel MPUBOAUT K U3MEHEHUIO Habopa U
pasMepa 4YacTHIl, TPUCYTCTBYIOIIMX B pacTBopax 3Be3qoo0pazubix [IunO3.
Temneparypbl (a3zoBOT0 pacciioeHUsi IJisi CPAaBHUBAEMbBIX MOJMMEPOB Pa3IUYAIOTCS HE
OYEHb CHUJIBHO, TaK KakK MoOJbHass 10 TuApodOoOHOro sijpa B HHUX MNPAKTUYECKU
onvHakoBa. HampoTuB, yMeHblIEHHWE JUIMHBI Jy4ell OpU HMX OJMHAKOBOM YHCIE,
YBEJIMUMBACT cojliepkaHue TUApOoGOOHBIX TPYNI M BBI3BIBAET CHHKCHHE TEMIIEpaTyp
($az0BOTrO pa3aeneHus U yBeJIMYeHUE IHUPUHBI 3TOTO UHTEpBAa.

Ha mpumepe BocbMmiTydeBbIX U yeTbIpexiydeBblx [1a0O3 mpoananu3npoBaHO BIMSHUE
KoHpuryparuu  kanukc[4,8]apenoBoro  sapa. Ilokazano, wuro gns  [1aO3,
NPUCOECTMHEHHBIMU 110 BEpXHEMY 0004y sijapa TeMmeparypsl (a30BOro pas3aeieHHs
CHIKAIOTCS 110 CPAaBHEHMIO C MoJuMMepaMu, B KOTopbix [1a0O3 myun nmpucoennHeHsl mo
HIDKHEMY 000]1y.

Bnustnue ctpoenus nydeit [1aO3 nmpoaHanu3upoBaHO NMpPU CPaBHEHHH BOCHMUIIYUYEBBIX
nonmMepoB ¢ kanukc|[8]apenoBsiM siapoMm (KAS8) u myuamu, mpHCOEIMHEHHBIMH TIO
HUWKHEMY U BepxHemy 0001y. [Tokazano, uro nopsaok npucoeauHeHus 6iokos (11203
wi [TunO3) k sapy Ui MONIUMEPOB, ¢ MPHUCOSIUHEHUEM JIyuel 1o HUXKHEMY 0001y
KAS, Bausier Ha HabOp paccemBalOIIMX YaCTHUI], TPUCYTCTBYIOUIMX B PacTBOpax, HO
NPAKTUYECKH HE CKa3blBaeTcsi Ha Temmeparypax (asoBoro paszaenenus. Jng
3B€3/1000pa3HbIX MOJUMEPOB, C MPHUCOECTUHEHUEM OJIOK-CONOJMMEPHBIX Jy4yel 110
BepxHeMy o0ony KAS8 xapaktep caMoOpraHumsalid HE 3aBUCHUT OT IOpSJIKa
NpHUCOEIUHEHHs OJIOKOB K SApY U TeMmmepaTypbl (a30BOro pa3JeieHHs] COBNANAIOT IS
CPaBHUBAEMBIX MOJIMMEPOB.

Jlnis BBISIBIIGHUS BIUSHUS KOHQUTyparuu Kaaukc|8]apeHoBoro siapa ObUIM MOJTYYeHBI U
MCCJIEIOBAHBI IIPOLECCHl CAMOOPraHM3alMK B BOJHBIX paCTBOPAx LIECTHAALATUIYYEBbIX
[TaO3. OO6pa3ubl paznuuanuck npucoeauHenrem [unO3 u 103 nyuelt Kk BepxHEMy
WM HUWxkHeMmy oOoay sapa. [lokasaHo, urto mpu mnpucoenuHeHun IIunO3 nydeit k
HiwkHeMy ob6oxy KAS, a [I»O3 — x BepxHeMy MNPOUCXOAUT CHUKECHHUE TEMIIEpaTyp
¢azoBoro paszfeNieHHss 1O CPaBHEHUI0O ¢ 00pa3lioM C  MPOTUBOIOJIOKHBIM
npucoequHenrem [MunO3 wu 1503 nydeil. 3T0 MOXHO OOBICHUTH H3MEHEHHEM
koHpuryparuu sipa KA8 u paznuunoii ruipooOHOCTIO MPUCOETUMHIEMBIX JTyUeH.
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UCCJEIOBAHUE MOP®OJIOI' MU KOMILIEKCHBIX COEJUHEHUMI
METAJIJIOB KOBAJIBTA C IIOJIYYEHHBIMA HOHUTAMU

Ouikyp6onoB D.b., Paxmonkynos XK.3., Hopmypotos XK.b., Duikyp6onosa M.b.

Tepme3cKuili uHdMICEHEePHO-MEXHOLO0SULECKUE UHCIUMYN,
2. Tepmes
furgat-8484@mail.ru

st u3ydeHus: CTpOCHUS UX MMOBEPXHOCTH, a TAKXKE JJI UCCIIEIOBAHUS TEOPUTUUECKUX U
MPUKIATHBIX BOMPOCOB COPOIIMU Ha KOMIUIEKCOOOPA3yIOUIUX HMOHUTAX HCIOJIb3YIOTCS
paznuyHble PU3UKO-XUMHUUYECKUE METOIbl. AHANN3 (PUZUKO-XUMHYECKUX XapaKTEPUCTHK
nonutoB JII'T+I'NITAH [1] oxapakTepuszoBaH aaHHbIMU C noMoibio mMetogom MKC u
COM. KowmmekcooOpa3oBaHHE  HMOHOB ~ METAJJIOB ~ HMOHUTOM,  COJEpKALUM
KapOOKCUIIbHBIE U THOJIbHBIE TPYIIBI MOXKET OCYIIECTBIISITHCS 3a CUET 00pa30BaHUs Kak
MOHHOW, TaK M KOOpAMHAIIMOHHON cBsa3u. KonmuecTBO (YyHKIMOHANBHBIX TPy,
CIIOCOOHBIX pearupoBaTh C HOHAMH METAIJIOB, [2] CyllecTBEHHO 3aBUCUT OT pH.
[Ipouecc kommiekcooOpazoBanus MoHOB MertamnoB Co?* ¢ wmommrom JIT+TUITAH
ucciaeaoBanu B 3aBUCMMOCTU OT pH u BpeMeHu. OnbIThl MPOBEACHBI MPU CIAEAYIOLINUX
YCIIOBUSX: KOHIIEHTparusi metamuioB - 0,05 r/n, temrepatypa - 25°C, HoOpMa HOHUTA -
0,10r.

3aBUCUMOCTb CTENEHH KOMIUIEKCOOOpa3oBaHusi MeTauioB oT pH wuccnenoBanu B
nuana3zone pH ot 2 10 8, NpoaoJBKUTEILHOCTD Mpoliecca cocTapiisiia oT 15 1o 120 muH.

[Iporiecc koMIiekcooOpa3oBaHusi HOHOB KOOaJbTa B 3aBUCUMOCTH OT pH u BpemeHu
npeacTanieHa [2]. KpuBbie 3aBUCUMOCTH B MPOIECCE KOMIUIEKCOOOpa3oBaHus KoOOaIbTa
oT pH, Kak BUJHO W3 PUCYHKA, Jisi BCceX 3HaueHUN pH HOCAT OAHOTUIHBIA XapakTep.
HauGonbiee 3nadeHne mporecca KOMIUIEKCOOOpa3oBaHus koOaabTa HaOIIOJaeTCs TIPH
pH 4.

Takum 00pa3oM, B pe3yJbTaTe MPOBEJICHHBIX WCCIEIOBAHWUU BBHISBICHA 3aBUCHUMOCTH
mpolecca KOMIUIEKCOOOpa30BaHUsl HMOHOB METAJUIOB OT KOHIEHTPAIMHM COJIEH U TpH
UCIIOJIb30BAHUU nonnta  JI'T+I'UIIAH, rpouecc KOMILIIEKCOOOpa30oBaHUs
yBenuuuBaercs. Tak, Ipu UCIOIb30BAHUM HOPMBI MOHUTA 2 T nipu KoHueHTpauuu 0,005
/1 mpolecc KOMILIeKcooOpa3oBaHust MOoHOB MeTamioB Co?" monmrom JII'T+I'MITAH
cocrapmwio 91,5; 90,0; 99,0; 89,2%. OTu ¢akTel TOBOPAT O pPa3HOM XapakTepe
B3aumojeictBus coieil kobanpra (II) ¢ AI'THI'MIIAH npu oguHakoBbIX HOpMax
MOHUTA, BPEMEHU M KOHIIEHTpauuu meTtauioB. OcHoBbIBasich Ha naHHble COM u UK-
CIIEKTPOCKOIMYECKOTO aHajdu3a IMPUBEICH IMpearoiiaraeéMblii XUMHU3M IIpoliecca
B3anmoneiicteus JII T+T'UITAH ¢ nonamu Co?*.

Cnucok 1ureparyphbli:

[1] Dwxypbonos @.B., Jocanunos A.T. Universum: Xumuss U OHOJOTHS: SJICKTPOH.
Hay4H. XypH. 3, (2014)

[2] Typaes X.X., [orcanunoe A.T., Kacumos I11.A., Opeawesa H.H., Dukypbonos @.b. 1l
MEKIyHApOIHAS KOH(PEPSHIIUS 10 XUMHUU U XUMHYECKO# TexHomoruu. 453 (2013)
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CAMOOPITAHM3AIIUA METATE3UCHBIX COITIOJIMMEPOB
HUKTOOKTEHA U ®TOPCOAEPKAIIMX HOPBOPHEHOB B
PACTBOPE

Amxuesa O.A.Y, Tpunronsy M.JLY, JIntmanosuu E.A .2, Kynpssues 51.B.!

YUuemumym negpmexumuuecrkozo cunmesa um. A.B. Tonuuesa PAH, 2. Mockesa
2Mockoeckuii 2ocyoapcmeennviii yuusepcumem um. M.B. Jlomonocoea,
xumuydeckuil ¢paxynomem, 2. Mockea
adzhieva@ips.ac.ru

Jonroe BpeMsl CUMTAIIOCHh, YTO TOJIBKO CONOJHMMEPBI C KOHTPOJIUPYEMOH JJIMHOW M
MOCJIEZIOBATENIbHOCTHIO OJIOKOB CKIIOHHBI K camoopranu3anuu. HegaBHo ObUIO OKa3aHo,
YTO CTAaTUCTHYECKHE MYJIbTHONIOK-comonumepbl (MBC) Toxke MOTYT MpOSBIATH TaKHe
cBoiictBa [l]. IIpenmymectBom MbBC sBiseTcs mpocToTa MX CHHTE3a C IMOMOIIBIO
MEKIICTTHBIX peaKuii 0OMEHHOTO THa [2].

B nHacTosiie#t paboTre BHEpBbie CHHTE3MPOBAHBI U OXapaKTepu30BaHbl MeToaamMu SIMP,
I[TIX, HACK  wmetaresucHsle  comoauMepbl  1nukiookrena  (IIO) wu  N-
nearadropdennnaOpOOpHEH-5,6-mMKapookcumuaa (HB-IIDA) C  pPa3IMYHBIM
crpoenueMm nenu. [lo peakmuu wmeraresucHou comonuMmepuzauuu O u HB-IIDOA
nosy4deHsl ciydaitaeie cononumepsl (CC), mocnenoBaTenbHOl noaumepusanuein Hb-
[I®A u IO cuntesupoBan aubnok-cononumep ([AbC). BnepBble u3yueHa peakuus
MaKpOMOJIEKYJISIpHOTO Kpocc-meraresuca (MKM) mexny romononumepamu 11O u Hb-
[1DA, B xone kotopoit o6pazyroTcs cratuctuueckue MbBC ¢ koHTponupyeMoit cpeHeit
JuiMHOM  OnokoB. MccnenoBaHue pacTBOPOB CHHTE3MPOBAHHBIX COIOJMMEPOB B
xj0poopMe METOJIOM JUHAMUYECKOTO CBETOPACCESIHMS IOKa3ajo, 4YTO MOBEACHHE
OJIOK-COTIOIMMEPOB ¥ CIy4aifHOTO COMOJMMEpa OTINYAECTCs] Ka4eCTBEHHBIM 00pa3oM.
Ecnu cononmumepst 6ounoro crpoenus (JJbC 1 MBC) neMoHCTpUpYIOT ClTIOCOOHOCTH K
munemtooopasoBanuto, To a1 CC arperanust He HaOMIOJAeTCs BIUIOTh IO BBICOKHUX
KOHLICHTpaHI/Iﬁ paCTBopa
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Cnmcok JiuTepaTypsl:
[1] Park J., Staiger A., Mecking S,; Winey K.I. Macromolecules. 54, 4269 (2021).
[2] Denisova Y.lI.,, Roenko A.V., Adzhieva O.A., Gringolts M.L., Shandryuk G.A.,
Peregudov A.S., Finkelshtein E.S., Kudryavtsev Y.V. Polym. Chem. 11, 7063 (2020).
baaronapuocru
Paboma evinonnena npu gpunarncosoii noooepacxke PODU (npoexm Ne 20-03-00703).
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TEPMOCTUMYJIMPOBAHHASA JEINNOJISAPU3ALIUSA B
OPUEHTHUPOBAHHBIX IVIEHKAX TIOJIMBUHUJIMJAEH®TOPUIA

Bonruna E.A.%, T'epacumos JI.1.2, Jlaspentses B.K.?, Temnos JI.2.1

LPoccuiickuii 2ocydapcmeennuiii nedazozuyeckuti ynusepcumem um. A. . Iepyena,
2. Canxkm-Ilemepoype
2Uncmumym évicokomonekynsipuvix coeounenuti PAH, 2. Cankm-Ilemep6bype
volgina.elena.1999@mail.ru

[Ipoueccsl penakcanuu B OPUEHTUPOBAHHBIX MTOPUCTBIX IJIEHKAX
nonusuHuIuAeHPpTopuaa (IIBIP) OblIM M3ydeHBI METOJOM TEPMOCTUMYJIUPOBAHHOU
nenossipuzauuu  (TCH). Ilnenku mnonmydyanmd B MHOTOCTaJAMMHOM — TIpoliecce,
BKJIIOYAIOLIUM CTaJNM SKCTPY3UM pacIUiaBa, M30METPUUYECKOrO0 OTIKHUra, OAHOOCHOIO
pacTsbkeHuss U TepModukcanuu. Vcmonap30Baau TpaHylibl MPOMBIIUICHHOW MapKH
IIBA® Kynar-720 (Atofina Chemicals, USA) ¢ Mw=190000 r-mons?. [IBJI® sBnsercs
NOJIMMOP(HBIM MOJIMMEPOM, U €r0 KpUCTAJUIMYECKasi CTPYKTypa IpelcTaBiIeHa BYyMs
OCHOBHBIMU ~ MOAM(DUKANUSIMH: HEMOJNSPHBIMH  O-KPUCTAJUIMTAMH U TOJIAPHOM
MbE30AKTUBHOW KpucTainyeckod [-¢azoitl. Ha cramum OZHOOCHOTO pacCTSIKEHUS
NPOUCXOIUT U 00pa3oBaHHUe MOpP, U CTPYKTYpHBIHN o- B-niepexon. [lonumopdHslil cocTas
KPUCTAILTMYECKOM  CTPYKTYphl M oOmas MOPUCTOCTh TUIGHOK  OMpPENessIoTCs
OpUEHTAIMOHHBIMU TapaMeTpaMu TMpoIlecca TMOJYyYEHUs:: KPATHOCTHIO (PUIIbEPHOM
BBITSDKKM A (Ha CTaJUU SKCTPY3UHU pacIulaBa) U CTENEHBIO PACTSLKEHMS € (Ha CTagusax
OJIHOOCHOTO pacTsikeHusi). CTerneHb OpUEHTAlUU IUJICHOK HW3MEPSUId  METOJ0M
HIIMPOKOYIJIOBOTO PEHTT€HOBCKOTO PACCESTHUA.

Crnextpol TCJ] Obutu mosryuensl Ha yctanoBke TSC Il (Setaram, France). U3smepenus
NpOBOAMWIM B arMocepe renus, BEIWYUMHBI TOKOB JENOJIIPU3ALUU  OIpeaesiu
anektpometpoMm Keithley. OpuentupoBannbie 1wieHku [IBJI® monspuzoBaiv  1mpu
HaNpsKeHHOCTH snekTpudeckoro noss 100 B/mv u temneparype 40°C. Crnextpor TCJI
ObUIM TIOJTyYEHbl HAIPEBOM IUIEHOK MpHU JIMHENHHOM ckopocTu Harpesa 3, 7 win 9°C/mun
1o 70°C. Ilns aHanu3a CIEKTPOB MCIOJIB30BAIU SMIUPUUECKUNA METO/, OCHOBAaHHBIN Ha
TEOPUM AaKTHUBUPOBAHHBIX COCTOSHUNM OipuHra. IlokazaHo, 4YTO pelakcalMOHHBIE
npoueccel B ienkax [I1BJI® nabnronatorcs B untepBaie temmnepatyp ot 0 — 70°C, uto
MOET OBITh CBSI3aHO C MPOIIECCAaMH pa3opUeHTaIMU aumnojei. OnpeneneHbl YacCTOTHBIN
¢axTop u sHeprus aktuBanuu (E.) 15 penakcallmOHHBIX IPOLECCOB. Y CTAHOBJIEHO, YTO
HaunOoJiee BBHICOKHME 3HAUeHHUs Ea COOTBETCTBYIOT IpolieccaM pelakCalu B IUICHKaX C
HauOOJIbIIICH CTETICHBIO OPUEHTAIIMH, 33/1aBA€MOI 3HAUYCHUSIMU A U €.

[Tokazano, 4to  coaepkanue  moispHort  P-daszel  (Xp),  ompeaensronieit
IIbE30IEKTPUYECKUE CBOMCTBAa IUIEHOK, BO3PAacCTaeT C YBEJIWYEHUEM CTENECHU
OJIHOOCHOT'O pacTsbKeHUsl €. TakuM 00pa3oM, 3HPEeKTUBHOCTH MOISPU3ALUN 3aBUCUT KaK
OT BeNUYMHbI Xp, TaK M OT CTENEHU OpPUEHTAIMU IUJICHOK. YCTaHOBJIEHO, YTO
ONTHUMAJIBHOE COYETAHUE OPUEHTALIMOHHBIX TAPAMETPOB B IIPOLIECCE MOJTYUYEHNUS IIIIEHOK,
OpyU KOTOPOM JOCTUTAeTCs HauMeHblnas E, NumonpHONW pa3opHeHTanuu W Haubolee
BbICOKOE Xp, MO3BOJISIET AOCTUYh MAaKCUMAJIbHOTO MbE30MOAYNsS d31 OPUEHTUPOBAHHBIX
wieHok [IBJI®, cocraBusmiee ds1 = 30.1 nKn/H npu Benuunne Xp = 67%.
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2-P-03

T'UJAPOT'EJIM HA OCHOBE NOJIMAKPUJIOBOM KUCJIOTHI
KAK MATPUIIBI UIAA CUHTE3A NTPOBOJAIIINX ITIOJIMMEPOB

Bripeskosa E.B.!, 3oommoes 3.®.2, Pososa E.10.2, Kypemaun U.C.%, Enpamesuu 'K 2

LCanxm-Ilemepbypackuii 20cyoapcmeentviii mexHoI02UYecKULl UHCIUMYym
(mexuuueckuti ynusepcumem), 2. Cankm-Ilemepoype
2Uncmumym 6biCOKOMONCKYNAPHbIX coedunenuti Poccutickoli akademuu Hayx,
2. Cankm-Ilemep6ype
kate_vy@mail.ru

KoMmo3uinmonneie CHUCTEMbl Ha OCHOBE HAOyXalIIMX THAPOTENed MOJIMAKPUIOBOU
kucnotel ([TAK) u mpoBoasiiux nonumepoB — nonunuppoda (I1Ilup) u nonuanmnmuna
(ITAHHU) o6mamaroT cBOWCTBaMH OOOMX KOMIIOHEHTOB —  CIIOCOOHOCTBIO K
PEryIUpyeMOMY U3MEHEHUIO T€OMETPUUYECKUX PAa3MEPOB U 3JIEKTPONPOBOAHOCTHIO. Jl7st
pacmipeHusi o0JacTH MPUMEHEHHUs 3JEKTPONPOBOIAUIMX HAaOYXaroIUX MOJUMEPHBIX
KOMIIO3UTOB OBLTM pa3pabOTaHbl METO/bI, MO3BOJISIONIUE MONIYYaTh OJIOYHBIE 0Opa3Ilbl
m000ii (hopmbl, 00NIaaroNUe SJIEKTPOIPOBOIHOCTHI0 M MEXAaHUYECKOW MPOYHOCTHIO.
OgHuM M3 TakuX METOAOB SBIISIETCS XUMUYECKUH CHHTE3 AIIEKTPONPOBOISIIETO
noiuMepa in Situ B HaOyxmiei ruaporeneBoid marpuiie. ['maporemu [TAK momydanu
paJuKaNbHON comojumepu3aiueil akpmioBoi kucinotsl (AK) co ciumBammuM areHTom
N,N'-MeTunenOucakpuaamMuaoM rpu pasHoi konuentpanuu AK (15, 20 u 25 mac. %). B
KayecTBE MHULIMATOPA UCIIONb30BAIM CUCTEMY MEpCyab(aT aMMOHUS — CYIb(MUT HATPHUS
— conb Mopa. O6pa3ibl TUAPOTeNs MOTyYalid KaK B BUJE IIHMJIMHIPOB, TaK U B BUJIE TEIb-
wieHok (Puc.1). KoMmo3uIIMOHHBIE CHUCTEMBI THAPOTENL/TIPOBOSALINN  TOTUMED
TOTOBHWJIM JIBYXCTaauiHbIM criocooom. Obpazen ruaporens [TAK nmomeranu B BogHBIN
pacTBOp MOHOMepa (MHppoja WIM aHWIMHA) JO JOCTUXKEHUS PABHOBECHOW CTENEHU
HaOyxaHus. 3aTeM Tejb NepeHOCWIN B pacTBOp okuciautens. [lomyuyeHHbIe KOMIIO3UTHI
coueTaroT B cebe crocobHocTh K HaOyxanuto marpuusl [IAK ¢ anextponpoBogsmmmu
ceorictBamu [TAHU u I11Tup.
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Puc. 1 - O6pa3sus! rugporeneit [TAK 1 koMIO3UTOB B BU/I€ IUIMHAPOB U IICHOK.
HccnenoBanue npoueccoB HaOyXaHHUsI UCXOAHBIX THJIPOresiell 1 KOMIO3UTOB B XKHJIKUX
cpenax ¢ paznuuHbiM pH mokasano, 4To paBHOBECHas CTENEHb HaOyXaHHs 3aBUCHUT OT
koHnenTpanuu AK u ot pH cpenpl, mpudeM A BceX KOMIIO3UTOB €€ BEITMYMHA HIKE,
yeM s UCXOAHBIX ruaporeneil. IlpomemoHcTpupoBaHa 00pPaTUMOCTH IPOILECCOB
HaOyXxaHUSA-CKAaTUs JJis MCCIEyeMbIX CUCTeM. bblia m3aMepeHa 3JeKTPONpPOBOJHOCTD
KOMIIO3MTOB, KOTOpas COCTaBMya s renei B cyxom coctosuuu 10° Cwm/cm, a B
nabyxmem 102 Cwm/cm. VYCTaHOBIEHO, YTO C YyBelMdeHHMeM KoHueHTpamuun AK
BO3PACTAaeT MEXaHWYECKasi MPOYHOCTh TeJiei, a HaJu4ue >KECTKOIEMTHOI0 MoJuMepa B
COCTaBe KOMITIO3UTOB MIPUBOJIUT K 3aKOHOMEPHOMY YBEJIMUEHUIO MOAYJS YIIPYTOCTH.
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2-P-04

BO3MOKHOCTH PEI'YINPOBAHUA PU3NKO-MEXAHUYECKHX
CBOUCTB I'mbPUHBIX OPITAHO-HEOPITAHUYECKUX
KPHUOTEJEX MOJUBUHUJIOBOTO CITUPTA

I'epacenkoBa A.J.%, Bakeesa 1.B.!, Jlosunckuit B.J1.2

LDedepanvroe 2ocydapcmeennoe H6100xcemmoe 06pazosamenvroe yupexrcoenue biCuLe20
oopaszosanus "MUPIA — Poccutickuii mexnonocuyeckuti ynusepcumem", 2. Mockea
2Uncmumym snemenmoopanuyeckux coeounenuii um. A.H. Hecmesnoeéa PAH,

2. Mockea
gerasenkova.a.i@mail.ru

@u3nYecKre KpUOTENH IMOJIMBUHUIOBOTO CIIMPTa — MAaKPOIIOPUCTBIE TE€IU C TPEXMEPHOMN
CeTyaToil CTPYKTypod, 0Opa3oBaHHON B pe3yibTaTe oOpa3oBaHUs Y3JOB (oOjacTeit
MUKPOKPHUCTAIUIMYHOCTH) MEXAY MakpoMosiekyilaMu noiauBuHuiosoro cnupra (I1BC) B
nporecce kpuotpornHoro rencobpazoBanus (KI'). CpoiictBa kpuoreneit [IBC 3aBucst ot
psiaa ¢GakTopoB: MHAMBUAYalIbHBIX XapakTepuctuk [IBC u mpuposasl pacTBopuTes,
XapaKTEepUCTUK COPACTBOPUMBIX J00aBOK WM HEPACTBOPUMBIX YACTHUI[ HAIOJHUTEIS,
COOTHOLIEHUsI KOHIEHTpaluii KOMIIOHEHTOB, ycioBui mnpoBeneHus Kl', mpumeHenus
WIK HET JOMOJHHUTENbHBIX CTaauii 0O0paOOTKM KpUOTEeNsd. YMEHHE perylupoBaTh
CBOICTBa KpHOTeNel, Kak M rejeBblXx MaTepuanoB Ha ocHoBe [IBC, nHeobxomaumo ass
peayin3ali KOHKPETHBIX HayYHbIX U MIPUKIAJIHbBIX 3a/1a4.

OOBEKTOM HACTOSIIIETO HCCIAEAOBaHUS ObUIM THOPUAHBIE OpPraHO-HEOPTaHHMYECKHE
kpuorenn [IBC (I'OHK IIBC) cdopmupoBaHHbIE Ha OCHOBE PacTBOPOB MOJIMMEpa B
quMeTwiIcynbpokcuae ¢ jaobaienueMm Tterpamerokcucuwinana (TMOC). Meroauka
NOJIYUYEHHUS JIaHHBIX TE€JEBbIX MATEpUAOB IMPEACTaBIsuIa COO0OM MOCIeA0BATEIBHOE
npoeaeHue KI' (dpopmupoBanne Ha TEpPBOM CTaAWM KPUOTEIECBOW MATPHUIIBI) M
WHKyOanuio nmoy4eHHbIx kpuoreneir [IBC B BOJHBIX pacTBOpax COJITHON KHCIOTHI Ha
BTOpON cTaauu, 4yTo obecrneyuBano 3oib-renb npornecc TMOC, Haxopsmierocss B
MaTpULE KPUOTEIIS.

N3ydyeno BnustHue wucxoaHoil koHmeHTtpanuu TMOC Ha MexaHMYecKue CBOMCTBa
Kpuoresieil; onpenensyiu Takue (GpU3nKo-MeXaHUYECKUe XapaKTEePUCTHKHU, KaK YCIOBHO-
MI'HOBEHHBIM Moaynb caBura (Go) (xapakTepHu3yrolMid yrmpyrue CBOMCTBA) U MOAYIb
caura uepe3 20 MuHYT paeiicTBus cratmueckod Harpy3ku (Gzo) (moxazartenb
TUTACTUYECKUX CBOMCTB). Y CTaHOBJIEHO, YTO XKECTKOCTh KpHuoreneit [IBC, o6pa3zoBaHHBIX
nocjie OKOHYAaHMsSI TMEepBOM CTaAuM, MEHSIach MPOMOPLUUOHAIBHO C POCTOM
koHIeHTpanuu BBoauMoro TMOC (nmanpumep, 3Hauenust Go u3meHsumch ot 1,6 o 14,1
klla mpu nossimennn koHmeHtpauu TMOC ¢ 0,068 mo 0,365 monb/m). ['nbpugnsie
opraHo-Heopranndeckue kpuorenu [IBC chopmupoBbIBaJINCh K MOMEHTY 3aBEpIICHUS
BTOpO# cTtaguu. VX KeCcTKOCTh 3HAUUTEILHO MEHsJIach, Hampumep, s odpasua 'OHK
[1BC, nonyuyenHoro npu koHueHtpaunu TMOC B ucxonnom pactsope IIBC, paBHoi
0,365 wmonw/n, u BeiAepxkanHoro 3areM B 0,2N HCI, 3nauenne Go MHOTOKpaTHO
Bo3pactaio ¢ 14,1 go 106,7 xlla. Baxno, 4TO (HU3HMKO-MEXaHHUYECKHE CBONCTBA
3aBucenn oT PH pacTBopa KUCIOTHI (ITOBBIIIEHNE 3HaueHUs1 PH pacTBopa npuBoauio Kk
cHIKeHuto nokasareneit Go u Gzo rubpunneix reneii [IBC). Takum o6pa3oM, Bappupyst
9TH (akTopsl (KOHIICHTPALMIO aJKOKCHCHIaHa, pH cpenpl WHKyOanMu) MOXKHO
1eseHanpasiaeHHo peryauponaTh cBoiictBa 'OHK T1BC.
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2-P-05

JAUDJIEKTPUYECKASA IPOHUIAEMOCTD U HA/IMOJIEKYJISIPHASL
CTPYKTYPA OKCTPYJAUPOBAHHBIX U OTOXXKXEHHbBIX IIJIEHOK
HOJMUBUHUINIAEH®TOPUIA

['epacumos JI.U., JlaBpentseB B.K., Hukonoposa H.A., [lonosa E.H., Cmupuosa B.E.,
Kypoinaun U.C., Enpsmesuu I'.K.

Hncmumym evicokomonexynsapuulx coeounenuti PAH, o. Cankm-Ilemepoype
dmitrygerasimov1997@gmail.com

Jusnextpuyeckass MOpoHULIAeMOCTh (€') HW  CTeNeHb  KpUCTAIITMYHOCTH  (Y)
OKCTPYAUPOBAHHBIX M3 pacijlaBa U OTOXIKEHHBIX IJIEHOK MNOJUBHUHUIUACHPTOpUAA
(MIBJA®, My = 190000 rmons™, Tron = 168°C) GbuM H3MEpEHHI B 3aBUCHMOCTH OT
KpaTHOCTU (PUIIbEPHOM BBITSKKH paciiaBa (A) u remrepaTypbl OTKHUTA (Tork) METOAAMU
JURJIEKTPUYECKON CHEKTPOCKONHH, IIHPOKOYTOJBHOTO PEHTT€HOBCKOIO PAaCCEsHUS
(WAXS) u mudbdepennmansHori ckanupyromei  kamopumerpun (JICK). Bsiio
YCTAaHOBJIEHO, 4YTO €' [UIsi 3TUX IUICHOK YMEHBIIAETCA C YBEIMYEHHUEM CTEIEeHU
opuentauu (Puc.l). Judnexkrpuueckas NPOHUIAEMOCTh KpPUCTAIMYECKON (a3bl
[IBJI® 3HauuTenpHO HHXE, dYeM aMoppHOH, T.K. B O3TOM IOJUMEpPE JIUIIOIH
pacmoJI0KeHbI MEePIEHIUKYISIPHO OCSIM MOJIEKYI, U, KaK CJIEJICTBUE, UX BpallleHUuE IMOJ
JIEMCTBUEM DJIEKTPUYECKOTO IOJISI B YHOPSATOYEHHOM YNAKOBKE LENEH B KPUCTAIIUTAX
3arpynHeHo. Ha pucyHke BUIHO, 4TO 3aBUCUMOCTH € OT A JUIsl OTOXKKEHHBIX (Torx =
170°C) u skCTpyaMpPOBaHHEIX 00PA3LOB MMEIOT AHAIOTUYHBIN BUJ, HO €€ 3HAYCHHUS LIS
OTOXOKEHHBIX TUICHOK HUKE, YEM ISl SKCTPYIUPOBAHHBIX. DTOT PE3YJIbTaT COTIACYETCS
C JAHHBIMU TIO CTENEHU KPUCTAIUIMYHOCTU JUISI OTOKKEHHBIX U IKCTPYIUPOBAHHBIX
mieHoK (65-69% u 45-48%, cooTBeTCTBEHHO). PacueTsl moka3anu, YTO 3HAYEHUS € IS
amMopdHOM (a3l MICHOK YMEHBINAIOTCS C A M TPHOIMKAIOTCA K 3HAYCHHUIO &' JUIs
KPUCTAJJTUTOB. DTO CBUJETEIILCTBYET O TOM, YTO C YBEJIMYEHUEM CTEHEHH OPUEHTALUU
pacrmiaBa CTpykTypa amopdHOW ¢a3bl CTAHOBUTCS OPUEHTUPOBAHHOW U COJCPIKHUT
HaIPsKEHHbBIE TPOXOAHBIC 1IETIH, BHITSIHYTHIE B HAIIPAaBJIICHUH OPUEHTALIUU IJICHKH.
€ Tabmuma 1 - 3aBUCUMOCTE CTEIIEHU
KpUCTATTHIHOCTH X (%) OT Torx ¥ A
Extruded films (I[aHHBIe WAX)

z Annealed films Temmepatypa oTxura
Al * 120°C 150°C 170°C
20 20 50 8, 15 53 48 62
Puc.1 - lusnexTpudeckas MpOHUIIAEMOCTh 29 53 47 65
OpUEHTUPOBAHHBIX IUIEHOK [IB/[D. 76 53 50 69

B Tab6muue | BHIHO, YTO 3aBUCUMOCTH ) OT Iomx HUMEIOT HEMOHOTOHHBIA XOJ C
muaumymoM 1ipu 150°C. DtoT pesymbrar cormacyercs ¢ JaHHBIMH KpHMBBIX JIMA,
KOTOpBIE TOKA3bIBAOT MakcuMyM ripu 150°C, cBA3aHHBIN ¢ TIOSABIEHUEM MTOJBUKHOCTH B
KPUCTAITUTAX, KOTOpasi 0OecreunBaeT TpaHCHOPMAIIUI0 HAIMOJICKYIIPHOU CTPYKTYPHI
U YBEJIMUYEHHE PAa3MEPOB KPUCTAILUIUTOB MpHU O0Jee BHICOKOUW Temmeparype. 3HaueHue €
cs1a00 3aBHUCEIIO OT | omx U cOCTABIISLIO 4.2-4.6.
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2-P-06
CTPYKTYPA NOBEPXHOCTHU U CBOMCTBA IOPUCTHIX IVIEHOK
HOJMUBUHUINIAEH®TOPUIA

['epacumos JI.U., Kypemnaun U.C., Baranos I'.B., Beuerskanuna M.3J., Enssimesuu I'.K.

Hncmumym evicokomonexynsapuuix coeounenuti PAH, Canxm-Ilemepbype, Poccus
dmitrygerasimov1997@gmail.com

[Topucteie miieHkn mnonuBuHuIuAeH@Topuaa (IIBAD) mnomydyenst B mporiecce,
OCHOBaHHOM Ha JKCTPY3MM pacIulaBa IOJUMeEpa ¢ MOCIEAYIOIMUMU CTaJUAMH OTXKHUTa,
OJTHOOCHOT'O PACTSKEHUS («XOJOAHON» U «ropsAyeil» cTaauu) U TepMOCTAOMIU3aLUU.
Jns monydyenust 1ieHOK wucnoib3oBanu [IBJA® xommepueckoir mapku Kynar-720
(Atofina Chemicals, CIIIA) ¢ Mw = 190000 r-mons™. Kpucramimueckas u mopucras
CTPYKTYypa IIOJIYYEHHBIX IUICHOK OIPEACIAIOTCS OPHEHTALIMOHHBIMM IapaMeTpaMHu
mpoiiecca ee (HOPMUPOBAHUS: KPAaTHOCTHIO (PUIBEPHOM BBITSDKKUA paciiaBa (A) H
CTeNeHsAMHU JAepopMaliid Ha CTaAMSIX OJAHOOCHOTO PACTSKEHHUS, KOTOPOE WHULIUUPYET
npoliecc nopoodpaszoBanusi. Iloka3aHo, 4TO ¢ POCTOM OPUEHTALMOHHBIX BO3/EHCTBUIA
YBEJIMYUBAETCS YUCIO U pa3Mep MOp, U MPH JTOCTHKEHUH BEJIMYMHBI OOIIEH MOPUCTOCTH
P =23% B nnenke GpopMupyroTCsa CKBO3HBIE KaHAJIbI 10 NEPKOJISALUOHHOMY MEXAHU3MY.
Bbu10 yCcTaHOBIIEHO, YTO MOSIBJIEHHE CKBO3HBIX IOpP COMPOBOKIAETCS (POPMUPOBAHUEM
CWJIBHO Pa3BUTOTO peibeda MOBEPXHOCTH IUIEHKU B pe3yJibTaTe BBIXOJAa BHYTPEHHUX
HANpsDKEHUM, HAKOIUIEHHBIX B mpouecce pactskeHus (Puc.l). Beicota penbeda
yBenuuuBaetrcss ¢ poctoM A or 40 mo 100 umm. Ilopucras cTpykTypa IUIEHOK
XapaKTepU3yeTcsl BBICOKAM 3HAYEHHEM YJAEIbHOM moBepxHocTd (45 wM2/r) mupw
MakcHUMabHOM pazmepe nop 60-80 HM.

8 10 12 14

Puc.1 — ACM xapTusbl oBepXHOCTH MOPHUCTHIX 1ieHOK [IB/]®: Tonorpadus (cnesa) u
npodusib TOBEPXHOCTH (CIIpaBa).

PenbedHass moBepXHOCTh COOOLIAET BBICOKYIO AATE3HI0 3TUX IUIEHOK K MOKPBITHUAM
TI000M MPHUPOABI MO MEXaHW3MY MEXaHMYECKOW aare3uu. AJNre3sMoHHas MPOYHOCTH
aKpHJIOBOTO KJIesi K TOpHCTOM mieHke coctaBiser 1.4 H/cm, B TO Bpems Kak is
AKCTpyArpoBaHHBIX 00pa3ioB [IBJI® ¢ rimagkoi moBEpXHOCTHIO ATa BEJIWYHWHA paBHA
0.9 H/cm. IIBJ® - ruapodoOHbIl MaTepuan: JUisl TUIOTHBIX IUJIEHOK KpaeBOil yroi
cmaunBanus Bogoi (0) coctasnser okono 75°. Ilpu pocte mopuctoctu ot 12 10 30 %
3HaueHus 0 ymenbmarorcs ¢ 71 no 659, T.e. yBenuueHue mepoXoBaTOCTH MOBEPXHOCTH
oOecreynBaeT ynydlleHUE TUAPOPUIBHOCTH OOpPa3LOB, KOTOpas SBISETCS BaXKHBIM
[apaMeTpOM IPU UX MPAKTUYECKOM MPUMEHEHUU B BOJHBIX CPEAAX.
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NCCIEJOBAHHUE MPONECCOB MULEJIVIOOBPA3OBAHMUS B
PACTBOPAX 3APAKEHHBIX COITOJIMMEPOB

TocteBa A.A., CumonoBa M.A.

Hncmumym evicoxomonexynapHulx coedunenutl Poccutickoul akademuu Hayx,
2. Canxkm-Ilemepoype
anna.gosteva.imc@gmail.ru

OOGHapyXeHO HETPHUBUAIBLHOE TOBEICHHE BSI3KOTO TEUEHHUS Pa30aBIICHHBIX PAaCTBOPOB
rpebneoOpasznoro ampuduiasrHoro comnoiaumepa N-metwn-N-pununaneramuga u N-
metuia-N-punniaamuaa  (MBAA-co-MBAC12H2s).  Ileap  paboTel  YCTaHOBUTH
0COOCHHOCTH HEJIMHEWHOU 3aBUCUMOCTH TIPUBEICHHON BS3KOCTH Msp/C OT KOHIICHTPALIUU
c. Jlnst pemieHus: MOCTaBIEHHON 3a/Jaud METOJaMH MOJICKYJISPHOW THUIPOJWHAMHUKUA U
ONTHUKU HCCJIEeN0BaHbl 00paslibl IMONIMMEpPOB: rpebHeoOpa3Horo comonumepa ¢ 15
MPOLEHTHBIM COJIEP’)KAHUEM 3apsSKEHHBIX OOKOBBIX TPYII M ToMomojuMmepa mou-N-
metuia-N-Bunminaneramuna  (IIMBAA). B kauectBe  pactBopuTelield  ObLIH
ucrons3oBansl JIM®PA+0.1M LiCl u Boma 0.1 moins NacCl.
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Puc. 1 - 3aBI/ICI/IMOCTH THAPOAMHAMHUYCCKHUX PasMCPOB OT KOHLOCHTpPAOUW JIA

ampudunpHOoro comosmmmepa MBAA-co-MBAC12H2s B Boge 0.1 mons NaCl - 1, B
JAM®A LiCl - 2, romononumepa IIMBAA B Boze 0.1 mons Na Cl - 3, B IM®A LiCl —
4,

Koaddurmentsr nuddys3un, onpeaeeHHbIe B STUX PaCTBOPUTEIAX Pa3HBIMH METOJIaMH,
HAXOJWJINCh B XOPOIIIEM COOTBETCTBHH. [[JIs1 ICCIIEIOBAaHHBIX IMMOJTMMEPOB OTCYTCTBOBAIA
3aBUCUMOCTh HM30BITOYHOH WHTEHCHBHOCTH pPAaCCESTHHOTO CBETAa HA MallbIX YIJIax,
MO3TOMY paguyCc HHEPIMH MaKpPOMOJEKYJ ONpeaeluTh HE yaaaock. MeToaom
JUHAMUYECKOTO PAacCesHUS  YCTAHOBJIGHO, 4YTO OOHAPYKEHHBIM CKadoK Tsp/C,
OOBSCHSACTCA HAIMYUEM MHIICIUIONOMO0HBIX CTPYKTYpP B JIHMAla30HE pa30aBIICHHBIX
pPacTBOpOB.
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AMO®U®UIBHBIE COMOJUMEPLI HA OCHOBE ®TOPAKPUJIATOB:
MOBEJEHME HA TPAHUIIE PA3IEJIA ®A3 BOJIA/BO3IYX

I'puropneBa A.QO., 3atines C./I.

Hayuonanvnwiii uccneoosamenvckuti Huswcecopoockuil cocyoapcmeennblil yHusepcumem
um. HU. Jlobauesckoeo, 2. Huoxcnuii Hoszopoo
alexx.grigoreva@gmail.com

AMpudmibHbIE  COMONMMEPHl  MPEACTABISAIOT COO0M  MEPCHEKTHBHYIO  TPYIILY
MaTEpUaJIOB JJI1 NMPUMEHEHUs B pPa3IUYHbIX O0JACTSX, BKIIOYas HAHOTEXHOJIOTHH,
(bopMHUpOBaHHE CIOKHBIX HAHOPAa3MEPHBIX COOPOK U GoToauTorpaduueckux madIoHOB,
MEIHUIIMHY, B YACTHOCTH JIOCTaBKY JICKapPCTB M CHHTE3 Onosornueckux Memopas [1-3]. B
OTIIMYME OT JAPYTUX CONOJUMEPOB, ampuduiIbHbIe AUOIOK-COMOIUMEPHI COAEpKAT
oTAeNbHbIe TUIPOGOOHBIE U TUAPOPIIBHBIE YacTH, 00pa3ys, TaKUM 00pa3oM, O0COOBI
BUj OJ0K-conoiaumepoB. Baxuelmmm cBoiicTBOM aM(puUIbHBIX OJ0K-COMOJUMEPOB
ABIIAETCA MX CaMOOpraHu3alMs B CEJIEKTUBHBIX pacTBopuTeNax. Pa3sHooOpasue
YIOPSAOYEHHBIX MUKPOCTPYKTYpP, 00pa3yeMbIX COIMOJIMMEpPAaMH, HAIMPSIMYIO CBS3aHO C
UX CTPOEHHEM, & UMEHHO ¢ TUAPOGUIBHO-IUIIOPMIBHEIM OanancoMm. Meton Jlenrmiopa-
bnomkerra, KoTopblii BKiIO4aeT (GOpMUpOBaHUE MEK(A3HBIX CIOEB U IMOCIEAYIOUIHMA
NEPEHOC Ha TBEPJYIO NOJJIOKKY, SIBISETCS OJTHUM U3 HanboJiee YHUBEPCAIBHBIX CPEJICTB
JUISL XapaKTEPUCTUKN CAMOOPTaHU3aLNUN OJI0K-CONOJIMMEPOB.

Llenbto naHHOW pabOTHI SBISETCS HCCIEIOBAaHHE BIUSHUS CTPYKTYphl aM(puUIbHBIX
COMOJMMEPOB, a Takke pH u noHHOW cuibl cyO(da3sl HA MOBEPXHOCTHHIE CBOMCTBA B
MoHocHosx Jlenrmropa.

B pabore nzydyeno nosenenue aMpuuiIbHBIX COMOJIMMEPOB HA OCHOBE (PTOPAKPUIIATOB
pa3IUYHOTO CTPOEHHUS C PSIOM MOHOMEPOB THAPO(PUIBLHONW NPUPOAbI (aKpUIIOBOM
KUCIIOTOM, N-BUHUINMUPPOIUAOHOM, TIUIUIUIMETAKPHIATOM) Ha TpaHulle pasnaena ¢as
BO/JA/BO3AYX nyTeM aHanu3za wu3otepM Jlenrmiopa. OmnucaHo BIUSHUE CTPOCHUSA
¢TOpHpoBaHHOTO (hparMeHTa, COCTaBa U MUKPOCTPYKTYpHI conosiuMepa, pH 1 moHHOH
cuibl cyOdasbl Ha cocoOHOCTh K caMoopranu3anuu. [lonydeHbl MOHOMOJEKYISIpHbIE
mwieHkn wmetonoM Jlenrmropa-biomkerr. Hanuune HaaMoneKyJIsIpHBIX CTPYKTYp
MOJTBEPKIEHO METOJIOM aTOMHO-CHIIOBOM MUKPOCKOIIUH.

Cnmcok JiuTepaTypsl:

[1] Varlas S, Lawrenson SB, Arkinstall LA, O Reilly RK, Foster JC. Prog Polym Sci.
107, 101278 (2020)

[2] Lu Y, Lin J, Wang L, Zhang L, Cai C Chem Rev. 120, 4111 (2020)

[3] Brassat K, Lindner JK Adv Mater Interfaces. 7(5), 1901565 (2020)
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ABCOPBIIMOHHBIE U HU3KOYACTOTHBIE JIMIJIEKTPUYECKHE
XAPAKTEPMCTUKH TEPMOILTACTUYHBIX MOJTAUMUIOB
P-COJI M1 P-OJI®0

Bopucosa M.D.1, Jlunenxo A.J1.2, xaiiacunrxe 5.M.JLH.C.%,
Kamano A.M.22, [TaBnoB A.A.L

L Canxm-Ilemepbypackuii nonumexnuueckuii ynusepcumem Ilempa Benukozo, Boicuas
WKOJIa 8bICOKOBONbMHOU dHepeemuxu, 2. Cankm-Ilemepbype
2ncmumym 6biCOKOMONEKYIApHbIX coeounenuti PAH,

2. Canxkm-Ilemepoype
nilansankalpa@gmail.com

OOBEeKTOM HCCNeOBaHMS SBISUTUCH TUIGHKH TepMoIutacTuaHoro nonuumuaa P-O1d0 u
P-CO/l, cunresnpoBannbie B UHCcTHTYTE BBIcCOKOMONEKYsspHBIX Coennnenuit PAH.
N3ydyena coBOKYMHOCTh abcopOUMOHHBIX XapakTepcTuk mieHok P-OADO u P-CO/:
Lsap(t), lpas(t), Us(t), Uc(t), Ka. i3Mepenus npoBoauianch B MHTEpBaje TeMiepatyp T=25-
200 °C B Teuenme Bpemenu t=1..10800c. DOxcmepuMmaHTaIbHBIE JTaHHEIC
AHHAJIM3UPOBAIUCh HAOCHOBE JIMHEMHBIX KBUBAJICHTHBIX cxeM MakcBemna u Doiirra.
Bneppeie monydensl 3aBucHMOCTH €'(®), €'(0w) B 00JacTH HUBKUX YacToT ® = 10°
1-10"%L. Ycrasnenno uro 3aBucumoct 1ge” (o) u 1ge(w) mwienok P-OJ1®O0 u P-COJJ B
o0nacTe HM3KMX YacTOT HUMEIOT MPSMOJIMHEWHBIA XapakTep M NPAKTUUYECKH He
OTJINYAIOTCS JJIs pa3HbIX IJICHOK.

W3ydyena TtemmeparypHas 3aBUCUMOCTh COOCTBEHHBIH MNpoBOAMMOCTH U TokoB TCJI
mwienok P-OI®O wu P-COJl. 3asucumoctu logy=f(T?) Humzxe Ttemmeparypst
CTEKJIOBAHMS UMEIOT KPUBOJIMHEMHBIN XapaKTep.

Cnmcok JiuTepaTypshl:

[1] Bopucosa M.D., Ocuna FO.K. Tlucema B XKT®. 41, 1 (2015)

[2] Borisova M. et al. Proceedings of the 2021 IEEE Conference of Russian Young
Researchers in Electrical and Electronic Engineering, EIConRus 2021 (2021).
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INOBEJEHHUE ACCOIIMUPYIOIIUX 3APSAKEHHBIX COITIOJIMMEPOB
B PASHBIX PACTBOPUTEJIAX

Hommec O.A., TocreBa A.A., Okarosa O.B., ITasios I'.M.

HUncmumym evicokomonekynapHulx coeounenuil Poccutickou akademuu Hayx,
2. Canxkm-Ilemepoype
olga.dommes.imc@gmail.com

Bunnundopmamu mMpoKo UCHONB3YeTCS B XUMHUU M (apMareBTHKE, MOCKOJIBKY OH
o0aiaeT BBICOKOW PEaKIIMOHHON CIOCOOHOCTHIO M KOMMEPYECKOW JTOCTYIMHOCThIO [1].
CruponcynbdoHaT TpUMEHsETCS B MEAUIIMHE, HAlpUMEpP, B KAaueCTBE CBA3YIOIIETO
BellecTBa Kanusa. B pabore uccnenoBanbl (ppakiuuu comnoiuMepa BUHUIPOpMaMuUIa €O
ctupoicyiabponarom Hatpus (BDA-CCNa) ¢ comepxanmem CCNa 16 mon.%. B
pe3ysbTaTe COMOJUMEPH3alUU IOJIy4aeTcsl BEIIECTBO C HOBBIMH CBOMCTBaMH,
coJieprKailiee Kak KaTHOHBI, TAK M aHUOHBI.

CpoiictBa  cononumepoB ~ B®A-CCNa  u3ywanu  MeTonamMu  MOJIEKYJSpHOU
THAPOJUHAMHUKH:  CKOPOCTHAas  CEAMMCHTalus,  moctynartenbHas — nuddyswus,
BuckozumeTpus. Ppakiuu cononumepa BOA-CCNa OblIu oxapakTepu30BaHbl MPH
I0JIaBJICHUH MOJIMAJICKTPOIUTHBIX 3¢ dekToB B 0,1 M Boaubix pactBopax NaCl, a Taxxke
B pactBopax 0,1 M NaCl B JMCO. IlonyueHbl CKEHINHTOBBIC COOTHOIICHHS.
XapakTepUCTHUECKYIO0 BS3KOCTh M3MEPHIN B IMMHUPOKOM HHTEPBAJC MOHHBIX CHJI — OT
JAUCTUIMPOBaHHOM Boabl (~ 10°M) 10 2.5 M NaCl ¢ 1enbio ycTaHOBJIEHUS H3MEHEHHS
pasmepoB makpomosiekysn BOA-CCNa. O0cyxaaeTcsi MposSBICHUE IEKTPOCTATHUECKUX
M aCCOLUMATHBHBIX B3auMMOJACUCTBUHI. [IpoBOAUTCS CpaBHEHHME C MOJIUAICKTPOJIUTAMHU
JIPYToi CTPYKTYpBI, B ToM ymciie romornonumepamu BOA u CCNa.

Cnmcok JiuTepaTypsl:

[1] Hanapun E.®., Jlaspos H.A., Conoscxkuii M.B., Illarenosa JI.HU. Tlonumepsr —
HOCUTENN Ouosiorndecku akTUBHBIX BemiecTB. Cankrt-IlerepOypr, LIOII «IIpodeccus»,
2014.

baarogapaocTu

Hccnedosanuvie nonumepvl ObliU CUHMEIUPOBAHBI 6 Jaabopamopuu UOPOPUILHBIX
nonumepos UBC PAH. Aemopul vipasicarom uckpeHHow 01a200apHoCmb 3a8e0youjemy
nabopamopuei, uieny-koppecnonoeumy PAH, npogeccopy E.®. [lanapuny u nayunomy
compyonuky nabopamopuu U.U. [aspunosoii.
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UCCJEIOBAHUE MOJEKYJISIPHBIX CBOMCTB KAMEJIEN
I'mMAPOIMHAMNYECKUMHU METOJAMMN

Hommec O.A., OkaroBa O.B., Konouna I.®., I1aBios .M.

HUncmumym evicokomonekynapHulx coeounenuil Poccutickou akademuu Hayx,
2. Canxkm-Ilemepoype
olga.dommes.imc@gmail.com

[Tonncaxapupl MUPOKO MUCIOJIB3YIOTCS B Pa3IMYHBIX cepax AESTEIbHOCTH YEJIOBEKa:
MeauIHe, (apMaleBTUKE, NUIIEBOW M XUMHUYECKOM IMPOMBIIUIEHHOCTSIX, CEJIbCKOM
XO3SIICTBE, a TAKXKE TAaKUX "TSDKETBIX" OTpacisixX, Kak THAPOMETAILTYprus, HeTenoobIya,
oOoraieHue pyJa LBETHBIX W peakux MertawioB [1]. Ilpupomnble kamenu MOMKHO
KJIacCU(UIUPOBATH MO UX IPOUCXOKIACHUIO, @ TAKKE KaK HE3apsSKEHHbIE U HIOHOTEHHBIE
MOJIMMEPHI (TTOJTUATIEKTPOTUTHI).

B Hacrosimield paboTe U3y4eHbl MOJEKYJSIPHBIE CBOMCTBA TpeX OHOMOJIMMEPOB
pa3IMYHOIO COCTaBa M MPOUCXOXKACHMS: KCAHTAHOBOW KaMmeau, BHEKJIETOYHOTO
HoJiMcaxapua, MpoAyIHpyeMoro Mukpoopranuzmamu Xanthomonas campestris; karra-
U JIMO1a-KapparuHaHoB, JIMHEHHBIX CYJIb(aTUPOBAHHBIX MOJMCAXAPUIOB, MTOJTYICHHBIX
U3 KpacHBIX Mopckux Bojgopocieit Chondrus crispus; u ryapoBoii kameau, MOTy4eHHOM
u3 0000B ryapoBoro pacrenust Cyamopsis tetraganoloba. Mcciemyemblie moincaxapuibl
3aMETHO PA3JIMYAIOTCA 10 CTPOCHUIO, MOJEKYJISPHBIM CBOMCTBAM M PaBHOBECHOM
YKECTKOCTHU LienH. Tak, KCaHTaH - OANH U3 CaMbIX KECTKOLEIHBIX MOJUMEPOB, aHUOHHBIN
IIOJINMEP € KOPOTKOM pPa3BETBICHHOM ILenblo. KapparmHan - Takke 3apsKEHHBIN
JUHEHHBIA Ccynb(paTHBIM monucaxapui. ['yapoBas kaMmelnb - HEUTpalbHBIA IOJIHMEP.
[Toka3aHbl BO3MOXXHOCTH METOJIOB MOJEKYJISIPHON THAPOAUHAMUKUA — CKOPOCTHOM
CeIMMEHTAIlUM, BUCKO3UMETPUU U TOCTYMATeNbHON Iu(py3uud NPUMEHUTEIBHO K
U3YYEHHIO MOJIEKYJ 3TUX OMONOIUMEPOB.

Cnmcok JiuTepaTypshl:

[1] Polysaccharides. Structural diversity and functional versatility. Ed. Dumitriu S., Sec.
Ed. NY, Marcel Dekker, (2005).
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MOJIEKYJIAPHO-MACCOBBIE U TUAPOAUHAMMNYECKHUE
XAPAKTEPUCTUKHU TEPMOYYBCTBUTEJIbBHBIX COIIOJIMMEPOB
HA OCHOBE METAKPHUJIOBbBIX 2®UPOB U AMH/IOB

Cumonosa M.A.!, Kamopun JI.M.2, Kazaunes O.A.2, ®umunmos A I1.1

YUncemumym evicokomonexynapuwix coedunenuti Poccutickoti akademuu Hayx,
2. Canxkm-Ilemepoype
2Huoicezopodckuii 20cydapcmeenivitl mexnuueckuil ynusepcumem um. P.E. Anexceesa,
2. Huorcnuii Hoseopoo
d.kamorin@mail.ru

BaxxHolt npoOiemMoit A1l CeNbCKOTO XO3SHCTBa SIBISIETCS HEOOXOAMMOCTh OOPOTHCS C
IOCTOSIHHO Pa3BHBAIOIIMMUCS NAaToreHaMu U Oone3Hsmu pacteHuil. Ilo mepe pocta
HAyYHBIX BO3MOXXHOCTEW HOBBIE MOJIMMEPHBIE MaTepUabl CTaHOBATCSA AP (HEKTUBHBIMU U
KaHJMJIaTaMH, CIIOCOOCTBYIOIMMH PELICHUIO 3TOM MpobsieMsl. [lonumepsl - 3T0 Kitacc
YHUBEPCAJIBHBIX MAaTEPUAJIOB, KOTOPBIE IMIMPOKO UCIIOIB3YIOTCS B CEJIILCKOM XO3SHCTBE,
NOCKOJIBKY ~ HMX  CBOMCTBA, TakKM€ Kak CTPYKTypa, (YHKIMOHAIBHOCTh U

OuopasznaraeéMocTb, MOTYT OBITh HCIIOJIB30BaHbl JUIsI KOHKPETHBIX TPUIOKEHUH.
[IpuBnekaTenbHOM  adbTEPHATUBOM  HHU3KOMOJEKYJSPHBIM  OHOIUAAM  SBJISIIOTCS
AHTUMHUKPOOHBIE MOJTHUMEPHI, TOCKOJIbKY OHHM HEJIETYyYd, XUMHUECKH CTA0OUIbHBI U MOTYT
HCIIOJIB30BAaThCSl B KAauyeCTBE CTOMKUX 100aBOK. Llempio paboThl SBISIIOCH H3Yy4YCHHUE
TEPMOYYBCTBUTEIBHBIX XapaKTEPUCTUK B BOJHBIX pacTBopax amM(pu(UIbHBIX aMMOHUMN-
COZIepKalIUX METAKPUIOBBIX MMOJIUMEPOB, COCTOSIIINX U3 3B€HHEB KBATEPHU3UPOBAHHBIX
JTMMETUIaMUHOTPONHIIMETAKPIIIaMU/ 1A (IMAIIMA) W
nuMeTunaMuHosTunmMerakpuinara (JJMADM) u 3BeHbeB noneumiMmetakpuiata (JIMA)
(puc. 1). VY wuccinegoBaHHBIX COMOJMMEPOB  BapbUpOBajach JOJS  3BEHBEB
JOACLWIMETaKpuiaTa | JJMHA aJKWJIBHOIO 3aMecTuTedss (0T METUIIBHOIO [0
OyTHJIBHOTO pajJMKalia) B 3BeHE aMMOHMiIi-cojepskaiero monomepa (AMAIIMA wunu
JAMADM). B pabote ompeneneHbl MOJEKYISIPHO-MACCOBBIE M THAPOIMHAMUYECKHUE
XapaKTEPUCTUKHU HCCIIEIOBAHHBIX COMOJIUMEPOB. M3ydeHbl MX TEpMOUYBCTBUTEIbHBIC

CBOIICTBA B BOJHBIX paCTBOpax.
\ N
o
/ /
R\N* An” R\N+ An’
—R —R
A\ )\

R' = CH,CH,, CH,CH,CH, R =Cy-C4
An =CI',Br

Puc. 1 - CtpyKTypBbI IOJIUMEPOB.
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NCCJIEJOBAHUE FI/II[POJII/I]:I/I‘IECKOI‘/JI JAECTPYKIIUA
AMMNHO3AMEIEHHbBIX JIMHEUHbBIX OJINT'OPOCPAZEHOB

Kapnosa E.A.Y, Ecun A.C.%, Topios M.B.%, Bpenos H.C.%, ITonsaxos B.A.?

YPoccutickuii xumuxo-mexnonoauueckuii ynueepcumem um. J.M. Menoeneeea,
2. Mockea
EkaterinaAKarpova@yandex.ru

Jlonroe Bpemsi MOJIUMEPBI, CKIOHHBIE K THAPOIMTHYECKON AECTPYKLMHU, HE BBI3BIBAIU
MOBBIIIEHHOI0 MHTEPECAa HAYYHOI'0 COOOLIECTBA, HO C PA3BUTHUEM TKAaHEBOW MHIKEHEPHH,
CUCTEM JIOCTAaBKH JIEKAPCTBEHHBIX CPEJICTB U BAKIMH, X IIEHHOCTH ObLIa IEPECMOTPEHA
[1]. C xaxasiM rogoM BCE OOJBIIE UCCIACIOBAHUIN 3aTParuBalOT TEMATHKY TPUMEHEHUSI
NOJIMMEPHBIX MaTepHaJioB B KayecTBE OWOCEHCOPOB, MEAMIMHCKUX IPErapaTos,
HOCHUTEJIeH OMOJIOTMYECKH aKTHBHBIX BEIIECTB U Ap. [2].

[Tonmudocdazensl mnpeAacTaBisioT co00M MEPCHEKTUBHBIN Kiacc OuopasiaraeMbix
nonumepoB [2,3]. X paccMaTpuBaioT B KadecTBE aIbTEPHATUBHBIX MAaTEPUAJIOB TPHU
CO3/IaHUU UMIUIAHTATOB [4] U CPeICTB AOCTABKHU JIeKapCTBEHHBIX cpeaAcTB [1,2]. OmHako
JI0 CHUX TIOp MEXaHU3M THIIPOTUTHYECKON NECTPYKIIMHU OpTraHOo3aMenIeHHBIX (ocha3eHoB,
OCHOBHBIE €€ 3aKOHOMEPHOCTH, a TaKXke MPUPoja 00pa3yIoIUXCs MPOTYKTOB OCTAIOTCS
710 KOHLIA HE U3YYE€HHBIMHU.

B kadectBe o0OBeKkTa wHcclenoBaHUS ObUI  BBHIOpaH JHUHEWHBIA onuro[ouc(2-
TUMETUIaMHHOATHICHAMHUHO )pocdasen]. JlaHHBIM onuromep paHee OBUT YCIEIIHO
uccienoBaH N ViVo u in Vitro xak cpenctBo aapecHoi nocraBku JIHK npu renHoi
Tepanuu omyxosiei [5]. M3yueHue THIPOIMTHYCCKOW MECTPYKIMHU oyuro[omc(2-
TUMETUIaMHHOATHICHAMHUHO )pocazeHa] B cpemax ¢ pa3iuyHbIM 3HaueHueM PH
OCYLIECTBISIN 1ocpeacTBoM P SIMP-criekTpockonuu. B kauecTBe cpejl HCIIOIb30BaIN
JTUCTWJUTMPOBAHHYIO BOJy, a Takxke OydepHble pacTBOPHI TETpaoKcajgaTa Kajaus
(pH=1,65), ruapodpramata kamus (pH=4.01) u ruapokcuna kameims (pH=12.43).
AHanu3 TNpPOTEKaHWs TUAPOJW3a BBISIBUI 3aBUCHUMOCTb CTENEHH pa3pylICHUS
aMHHO3aMEIIeHHOr o JJuHeiHoro (ocdaszena ot pH cpeabl.

Cnncok JiuTepaTypshl:

[1] Mark J.E., Allcock H.R., West R. Inorganic polymers. New York, Oxford University
Press (2005).

[2] Andrianov A. K. Polyphosphazenes for Biomedical Applications. New Jersey, John
Wiley & Sons (2009).

[3] Hsu W.H., Csaba N., Alexander C., Garcia-Fuentes M. J. of Appl. Pol. Sci. 137 (25),
48688 (2019).

[4] Peach M. S., Kumbar S. G., James R., Toti U. S., Balasubramaniam D., Deng M.,
Ulery B., Mazzocca A.D., McCarthy M.B., Morozowich N.L., Allcock H.R., Laurencin
C.T. J. Biomed. Nanotechnol. 8 (1), 107 (2012).

[5] de Wolf H.K., Luten J., Snel C.J., Oussoren C., Storm G. J. Control. Release. 109,
275 (2005).
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NCCIEJOBAHUE NPOINECCOB CAMOOPIAHU3ALINHN
MAKPOMOJIEKYJI ITIPUBUTBIX COITIOJIMMEPOB HA OCHOBE
HHOJIUMDPJITYOPEHA C BOKOBBIMHA LHEIISAMUA
MNOJUMETAKPUJIOBOM KUCJIOTHI B 3TAHOJIE U BOJIE.
B3AUMOJECTBHUE COITIOJIMMEPOB C KYPKYMHWHOM

Kackesnu K.W., CumonoBa M.A., Unwrau J[.M., ®ununmos A.Il.,
JIntBunona JI.C., SIkumanckuii A.B.

HUncmumym evicokomonekynapuvix coeounenuti Poccuiickoti akademuu Hayk,
2. Canxkm-Ilemepoype
kaskevich-ksenia@yandex.ru

MeTtoa0M paguKaibHON HOIMMEPHU3ALUH C IEPEHOCOM aTOMa CUHTE3UPOBaHbI IIPUBUTHIE
COIIOJINMEPBI, OCHOBHOM IIETIbI0 KOTOPBIX CIYXKWJI MOJU(pIyopeH, a OOKOBBIMU LEMSIMU
NOJIU-TpeT-OyTuiaMeTakpuiaT u nonumerakpuionas kuciora (IIMAK). Cxema cunTe3a

MpUBEACHA HA PUCYHKE 1.
O‘B 0.0 B\/OJ

Co’ ! o
3-6pom-1-nponanon  Br 0.0 Br CgHi7 CgHyy
-

NaOH/IMCO Pd[PPh;],; T®®, aliquat,
2M K,CO;/aun3on

O

OH OH

Gpomuz TBMA, anusoun, 80°C

2-6poMu306y THPOMI 0.0 0.0

OEt
- . CsHy CgHyy x _—
T O/TIA CuCly/dNbpy, Sn(EH),

KI

(O] 0._0

r

MI

CF3COOH, CHCI,
el e %

APB
Puc. 1 - Cxema cuHTE3a TOTUMEPHBIX IETOK C OCHOBHOM MOTH(IITYOPEHOBOM 1IETIHIO U
6okoBbiMu 1ensivu [IMAK.

Merogamu  MOJIEKYJISIDHOW  THMAPOAWHAMUKM M ONTHUKM U3YYEHO TOBEACHUE
CHUHTE3MPOBAHHBIX MPHUBHUTHIX COMOJUMEPOB B pacTBOpax B XJopodopMme, STaHOIE U
Bozie. [lokazaHo, 4TO MOJIydeHHBIE MPUBUTHIE COMOJIUMEPHI XapaKTEPU3YIOTCS BBICOKOM
IUIOTHOCTBhIO TpUBUBKU. OOpasusl ¢ OokoBbimMu 1ensiMu [IMAK  obGpazoBbiBanu
YHUMOJICKYJISIPHBIE MHMIEIB.. MEeTOJOM JIIOMHUHECIEHTHOM CIEKTPOCKONUU  OBLIO
HOJATBEPKACHO, YTO JAaHHbIE MUIEIUIBI CHOCOOHBI MHKAICYJIUPOBAaTh KYpPKYMHUH B
BOJIHBIX PacTBOpax. Y CTaHOBJIEHO, YTO IUIOTHOCTh MPUBUBKU OOKOBBIX LI€TIEH BIMSET HA
CBOMCTBA KOMIUIEKCOB CHHTE3UPOBAHHBIX PUBUTHIX COMOJIMMEPOB C KYPKYMHUHOM.
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®YHKLIUOHAJIBHBIE LIEJUIIOJIO3HBIE THPOTEJIH,
MOJYYEHHBIE IIPU XUMNYECKOM MEPEPABOTKE BYMAKHBIX
OTXOJIOB

Muxaunuau A. M., Kombuenko C.K.!, Canpeikuna H.H.2, Kotensaukosa H.E.?

L Cankm-Ilemepbypeckuii 20cyoapcmeennviil ynueepcument npoMblUAEHHbIX MEXHONOULL
u ousatina, 2. Cankm-Ilemepbype
2Uncmumym evicokomonexynapuwlx coeounenuti PAH, 2. Cankm-Ilemepbype
amikhailidi@yahoo.com

[Torck HOBBIX MyTel NepepadOTKH OyMaKHOW MakKyJlaTypbl, KOTOpas COCTABISET TPETh
TBEPABIX ~ KOMMYHAJIbHBIX  OoTX0#0oB Poccum B 2020 1, B  IIOJNE3HBIE
MHOTO(YHKIIMOHAJIbHBIE ~ MaTepuasbl, TaKHME€ KaK I[OPOLIKOBBIE  LIEJUIIOJIO3bI,
IIPOU3BOJIHBIE LIEJII0I03b], HAHOLEIIIIOJIO3a, SBJISIETCS aKTUBHO Pa3BUBAEMbIM HAYYHBIM
HanpasieHueM. llenb naHHOro uccienoBaHus — pa3paboTaTb 3(PPEKTUBHBIN METOA
nonmydenuss ruaporene  (I'T) memmonmo3sl w3 OyMaKHOHM — Makymarypel U
0XapaKkTepHU30BaTh UX CBOICTBA.

OTX0apl yMaKOBOYHOTO M (PWIBTPOBAIBHOIO KAapTOHAa M Tra3eTHOM Oymaru mocie
npenBapuTenbHO 00paboTtku pactBopsiim B cucreMe JIMAA/LICl ¢ nocnenyromieit
pereHepanyeil U3 pacTBOPOB IIYTEM CIIOHTAaHHOTO TE€JIMPOBAHUS, UYTO IPUBOAMIO K
obpazoBanuto cTabMIbHBIX B Boje Tuaporenei (I'T) [1]. dusnko-xuMuuecKue cBOMCTBA
IT u nmuodunsHO-BbICyIIEHHBIX ruAporenei (JIOI') uzyuvanu ¢ nmomompbio UK-Dypse
CHEKTPOCKOIINH, IIUPOKOYTIIOBOTO PEHTTeHOBCKOro paccesHust 1 COM (tabi. 1).
Tabnuua 1 — XapakrepucTuka ruporesei, HoJyuyeHHbIX U3 Pa3IMYHbIX OTXOJ0B

OTX0aBI PacTtBopu- Cremnensn PasHosecnoe ITopucrocTtsb Crenexn
MaKyJIaTypsl MOCTb HaOyxanus, % | coaep:kaHue JIDT, % KpUCTAJUINY-
oOpasia, % BOJIEI, % moctu JIOI', %
I'azeta 21-42 1750 1435-3717 98.87-97.08 22,6
Kapron 50-100 3910 1646-4574 96.26-98.26 33,2

[Tokazano, uro I'T" saBasitoTCS CynepHaOyXIIMMH CUCTEMAaMHM, CIIOCOOHBIMH YEpP>KUBAThH
3HAYUTENbHOE KOoIu4ecTBO BOJbI (Oonee 4000 macc.%), a JI®I' — nmopuctsie cucteMsl,
YTO OINpeAeNssieT HMX BbICOKHE COpOUMOHHBbIE CBOMCTBAa. MOpPQOJIOrui0 HCXOTHBIX
obpasnoB makynatypel u JIOI' uzyuanu ¢ nomomipio COM. [loBepXHOCTH razeTsl U
KapTOHa MMeJia TIOTHO YNAaKOBAaHHYIO CTPYKTYpPY 0€3 MPU3HAKOB OPUEHTAIUU, OJTHAKO
Ha noBepxHocTH JIOI mMenncr paBHOMEpPHO pacHpeAEIeHHbIE CKBO3HBIE TTOPBI PA3HOTO
pasmepa. MK-Dypbe cHoexkTpbl MOKa3ad BBICOKYIO XHMUYECKyro uuctoTy [T, T.K.
o0paslibl MPaKTUYECKU HE COJEp KAl JUTHUH M TeMULEIUTI0N03bl. PereHepupoBaHHbIe
oopasusl B Buae JIOIT ummenu peHTreHorpapuyueckylo CTPYKTYpy MOIUMOpP(dHOI
Monupukanuu uemnonossl II. B pesynbrare nccnegoBanusi pa3paboTaH HpPOCTOH U
3¢ deKTUBHBIA CMOCOO0 TMOJMy4YeHHUs TUApOTeNeld M3 OTX0J0B OyMaKHOMW MakynaTyphbl.
[Tonmy4yeHHbIE TUAPOTEIN UMEKT CUCTEMY CKBO3HBIX IIOP M BBICOKYIO IOPUCTOCTb, YTO
npeoIpeesieT BO3MOXKHOCTh UX MCIIOJIb30BAaHUS B KAUECTBE a/ICOPOCHTOB U aKTHBHBIX
MaTpHulL.

Cnmcok JiuTeparTypshl:

[1] Muxaunuou A.M., Komenvnuxosa H.E. Xumus pactutensHOro chipbs. 3, 83 (2021).
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CAMOOPTAHM3ALIIMA TEPMOUYYBCTBUTEJIBHBIX ITOJIN-2-
AJIKJI-2-OKCA30JIMHOB B BOJAHBIX PACTBOPAX

Kupuis T.1O., Kosuna H./I., CmupuoBa A.B., TenskoBues A.B., ®ununmnos A.IL

Hnucmumym evlcokomonexynsapuvix coedunenuti Poccuiickoii akademuu Hayk,
2. Canxkm-Ilemepoype
tatyana_pyx@mail.ru
KomOunamueit  MeTomoB  «IpUBMBKA Ha» U «IPUBHBKA  OT»  TOJYYEHBI
MICCTHAIATIITYICBBIC  TOJIH-2-alKmi-2-0okcazonuabl  ([1a03). SapoM moydeHHBIX
3BE31000pa3HbBIX MOTMMEpOB sBisiIcs kKanukc|[8]apen (KAS), GyHKIIMOHATHM3UPOBAHHBIN
10 BEPXHEMY U HIKHEMY o0oay. B kauecTBe nyueit UCIONb30BaHbI MOIU-2-U30IPOITHII-
2-okcazosmH ([IunO3) wu  momm-2-3tun-2-okcazomud  (I1303)  (Puc.1). OO6pasis
pazIuyaInCh MPUCOSIUHEHUEM JTydel: B ogHoM ciydae [IlunO3 Obul mpHCOeIUHEH IO
BepxHeMmy 0001y KAS, a [1503 — x auxxnemy (KA8-ITunO3B-11503H), B npyrom ciydae
[1,03 — x Bepxuemy ob6oay KAS, a [TunO3 — k Himwkaemy (KAS8-T1503B-ITunO3H).

Y (v\%/
R ‘u’z\o Tj\/a\ )\r

Puc. 1 — CtpykrypHble hopmysasl 38e31000pa3HbIx 11a03.

MoutekyIsipHO-MacCOBBIE XapaKTEPUCTUKH M TMPOIECCHl CAMOOPTaHHU3AIMU B BOIHBIX
pacTBOpax WU3YYCHBI METOJAMH CTAaTHYECKOTO W JIMHAMHUYECKOTO pacCesHUS CBETa,
pebpakromeTpun W TypOumumerpun. s ompenesieHus MOJICKYJISPHO-MaCCOBBIX
XapaKTepUCTUK B KauyeCTBE PACTBOPHUTENs ObLT BBIOpaH STHIIOBBIA CHHUPT, TaK Kak
pacTBOPHI B HEM ObLIA MOJIKYJISIPHO JUCTIEpCHBIMU. [lomyueHHbIe TaHHbIE PUBEICHBI B
tabnuue 1.

Tabnuna 1. MonekynsipHO-MacCOBbIE XapaKTepUCTUKU 3Be31000pa3Hbix [1a03.

Ob6pa3err Mw, T-MOJIB * dn/dc, cm®-r? Rh, HM
KAS-I1>03B-ITunO3n 27000 0.1505 2.5
KA8-ITunnO3s-11>031 23300 0.1538 3.2

[Tpu M3y4eHnn mporeccoB caMOOPraHU3alii B BOAHBIX PAaCTBOPAx AJisi 000MX 00pa3IoB
3a()UKCUPOBAaH OJMHAKOBBIM HA0OpP pacCEMBAIOMIMX YACTHI: YHHUMOJEKYJSPHbIC
MULEIUIBI U OOJbIINE phIXJIble arperatsl. [lpu 3ToM Temmepatypsl Ga3zoBoro nepexosa
T1 cunbHO pasnuuatorcs: npu nepexoae ot KAS8-II5O3B-IlunO3n k KAS8-ITunO3s-
[1O3n Ti1 yBenuuuBaercs. [laHHOEe TmMOBenEeHWE MOXXHO OOBSCHUTH HW3MEHEHHEM
koHurypauu KAS8 sapa npu paznuuHoit ruipo@oOHOCTH JTyUei.
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BJIUSAHUE NaCl HA TEPMO- U pH-YYBCTBUTEJBbHOCTb
AHMOHHBIX COITOJIMMEPOB N-U30ITPOITUJIIAKPHJIAMU A

Kpacosa A.C., Tapabykuna E.b., ®unmunnos A.Il.

HUncmumym evicokomonekynapHulx coeounenuil Poccutickou akademuu Hayx,
2. Canxkm-Ilemepoype
krasova_anna@bk.ru

Comnonumepsl N-uzonponunakpunamuaa (NMITAAM) ¢ HOHOT€HHBIMH COMOHOMEpPaMHU
NEPCIEKTUBHBI 17151 pa3pabOTKU CPEACTB JOCTABKH JIEKAPCTBEHHBIX BEIIECTB, IOCKOJIBKY
0071a/1aI0T CMOCOOHOCTBIO pearupoBaTh Ha M3MEHEHHUS MapaMEeTPOB OKpYKaromieH
Cpelibl, IPUUEM HX MOJEKYISIPHO-KOH(GOPMAaIIMOHHBIE CBOMCTBA PE3KO U3MEHSIOTCS MIPU
Temreparypax, OJM3KMX K TemIepaType OpraHnusma. BxirodeHwe B COCTaB TaKHMX
COTOJIMMEPOB aHMOHHBIX COMOHOMEPOB TMPHUBOJIUT Takke W K pH-4yBCTBUTEIHLHOCTH.
[ToaToMy, TOCKONIBKY B (DU3MOJOTHYECKUX Ccpeaax NpucyTcTByOT uoHbl NaCl,
HEOOXOAMMO M3YUYUTh XapaKTEPUCTUKU TEPMO- U pH-UyBCTBUTENBHOCTH B MOJIETBHBIX
YCIIOBUSIX.

3amaueil Hacrosmield pabOThl SIBUJIOCH UCCIEIOBAaHUE IOBEJCHUS COIMOJMMEPOB
NUITAAM ¢ manenHoBoit (MK) nnu merakpmioBoii (MAK) KucIoTO#M npH pa3mHaHBIX
temneparypax u pH B Boaubeix U BojaHOo-coneBbix (NaCl) pactBopax M ycTaHOBIEHUE
BnusHus KoHeHTpanuu NaCl Ha Temnepatypsl (pazoBO-CTPYKTYpHOTO Mepexoia.
Nzyuennsie cratuctudeckue comnoiumepbl NUITAAM-MK u NUITAAM-MAK (puc. 1)
uMenH OIM3K0oe CoJIep KaHNe NOHOTEHHBIX TPYIIIL.

CH, CH CH —— CH CH ——CH, C —— CH; CH,
| X Y l X Y

C

o——cC O c o oO——=¢C COOH
NH OH OH NH
cL cH

|_|3C/\CH3 cHg/\ CH,

Puc. 1 — CtpykTypa ucciae10BaHHbIX COMOIUMEPOB.

HccnenoBanusd  NpOBOJMIUCH — METOJAMM  CTaTUYECKOrO M JUHAMHYECKOrO
cBeTropaccesHus MW TypOuaumeTpuu. [lodgyyeHsl TemmepaTypHble 3aBUCUMOCTH
MHTEHCUBHOCTEN paccesHUs M IMPONMYCKaHHs CBETAa U TMAPOAMHAMUYECKHX DPaJNyCOB
paccenBaroNIX YacTHI] pU MOCcTOsiHHOM KoHIeHTpanuu C = 0.5 r/mn u paznuunbix pH B
Boze u 0.15 u 0.5 M pactBopax NaCl. Onpeznenensl TemnepaTypsl (pa3oBbIX MEPEXOI0B.
[IpoaHann3upoBaH COCTAaB pPAcCEUBAIOIIMX OOBEKTOB M HUX OTHOCUTENbHBIA BKJIAJ B
CBETOpACCEsSHHUE.

[TokazaHo, uTo Temmneparypsl Hadana $pa3oBO-CTPYKTypHOTro nepexona Tep B pacTBOpax
AQHUOHHBIX CONOJMMEPOB MOBBIMIAOTCSA ¢ pocToM pH. YBennueHne KOHLEHTpaluK COJH
NPUBOJUT K TOHWKEHUIO Tcp M CYKEHHUIO TeMIepaTypHOro HHTepBajia (pa3zoBoro
paccinoenus. IIpoBoauTcs OLEHKA BIMSHUSA XUMHUYECKOH CTPYKTYpbl AHMOHHOIO
COMOHOMEpPA Ha CTUMYJI-4yBCTBUTEIBLHOCTH COIIOJIMUMEPA B COJIEBOM PaCTBOPE.
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CUHTE3 MUKPOTEJENA I'MJIPOKCUNIPOIIUJITYAPA METOJIOM
IMYJIBbCHOHHOI'O CHIMBAHUA

Kysnenosa E.K.!, [1Tu6aes A.B.!, ®ununmnosa O.E.}

Wockosckuil 2ocyoapcmeertull yHusepcumem umenu M.B. Jlomonocosa, ¢huzuuecxuii
Gaxynemem, Mockea, Poccus
kuznetsova@polly.phys.msu.ru

Bo wmHorux oOnactsx Haykd, OT OHOMHXKEHEPHUH 10 (papMaleBTHUKH, MHKpPOTEIH
IPUPOJHBIX MOJMMEPOB 3aHUMAIOT BAXHYIO HMIY Onaroaaps cBOMM cBoicTBaMm. Jliis
NOJIYYEHUS TAKUX MHUKPOTreJel MOryT ObITh MCIIOJNb30BaHbl Pa3IMYHbIE MOJIUMEPHI, B
TOM YHCJIE U IUIOXO M3Y4YEHHBIE NMPOU3BOAHBIE I'yapa. IIoMHMO TOro, 4To OHH MOTYT
OBITh CHIMTHl PAa3JUYHBIMU CHIMBATEISIMHM, MHPOU3BOJHBbIE TI'yapa OWOCOBMECTHMBI U
OuopasznaraeMbl. DTH CBOMCTBA SIBJISIOTCS KIIIOYEBBIMH ISl ONpPEAENICHUsT MUKpOrese
ruapokcunponuiaryapa (I'TII) u kap6okcumetmruapokcumnpommiryapa (KMITID).
M3BECTHO MHOXXECTBO METOJOB IIOJYyYEHUs MHUKpPOresield MPUPOAHBIX IOJUMEPOB -
JIeCOJIbBATALlNsl, SMYJIbCUOHHOE CIIMBAaHWE, KOMIUIEKCHAas KoalepBalus W TaK Jalee.
OMyJIbCHOHHOE CIIMBAaHUE MOXKET OBITh MCIOIB30BAHO JUISI CO3AHUS Tejiei ¢ IIUPOKUM
CIIEKTpOM pa3zmepoB, oT 10 um g0 >1 mxm [1].

B mnacrosmeit pabote MUKpOreiaum HpPOU3BOJAHBIX TIyapa ObUIM MOJIYYEHBI METOJOM
AMYJIBCUOHHOTO CIIMBAHMS MO CXEME, MPEACTABICHHON Ha pucyHke. Hebombmioi o6bem
HOJMMEPHOTO pacTBOpa ¢ (OTOMHULIUATOPOM ObUI MOMENIEH B €MKOCTh CO CMECHIO
MOBEPXHOCTHO-aKTHUBHOIO BemiecTBa Span 80 M OpraHUYeckoro pacTBOPHUTENS s
CO3[IaHHs OMYJIBCHUH «BOJA B Maciie» IOJ BO3ICHCTBHEM YyibTpa3Byka I[lomyueHHas
AMYJBCUS MOJBEPrajach OOIYYEHHUIO YIAbTPA(PUOIETOM JUIsl aKTUBALUMU (POTOCIIMBAHMS,
1ocje 4Yero IOJy4YeHHbIE MHKpPOTeIN IepeBOJWINCh B BOAHYI0 (asy. B xome
AKCIIEPUMEHTA OBbLIU MOTYYeHbl MUKPOTeI pazMepoM nopsjka 200 HM, B JajbHeieM
W3YYEHHBIE C TOMOIIBI0 METOJOB CBETOPACCESIHUSA M IPOCBEUYMBAIOIICH AJIEKTPOHHOU
MUKpockoruu. CocTaB MUKporesiei OblT OATBEPKIeH MeTo1IoM SIMP.

Cnmcok JInTepaTyphbl:

[1] R. Brayner, F. Fie"vet and T. Coradin, in Nanomaterials: A Danger or a Promise? A
chemical and biological perspective, ed. J. Allouche, Springer-Verlag (2013).
baarogapuocTu

Paboma evinonnena npu gunancosoti noooepoicke Poccuiickoeo nayuHoco ¢honoa
(npoexm Ne21-73-30013).
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BJIMAHUE JJIMHBI ITPOITUMJIEHITIMKOJIEBOI'O BJIOKA HA
TEPMOYYBCTBUTEJIBHOCTb, MOJIEKYJIAPHO-MACCOBBIE U
I'MAPOIMHAMMNYECKUE XAPAKTEPUCTHUKHU COIIOJIMMEPOB HA
OCHOBE METOKCH (OJIMT'O3TUJIEHIJIMKOJIb-BJIOK-
OJIMT'OITPOIMUJIEHIJIMKOJIB)METAKPHUJIATOB

Jleman B.B.!, Cumonosa M.A .2, Kamopun JI.M.3,
Kazanmes O.A.3, ®umunmos A.I1. 2

' Boicuwas wixona mexnonozuu u snepeemuxu, 2. Cankm-Ilemepoype
2fncmumym 6bicokoMoneKynapHblx coedunenuti Poccutickoti akademuu Hayx,
2. Canxkm-Ilemepoype
SHuorcezopodckuii 2ocydapcmeennuiii mexnudeckuii ynusepcumem um. P.E. Anexceesa,
2. Huocnuii Hoseopoo
vovka.leshan@mail.ru

AMpudumibable  rpeOHEOOpa3Hble  TOMO- M COMNOJMMEPBl  Ha  OCHOBE
METOKCH(OIUT 03 TUIICHIITUKOIIb-010K-0JIUT O POITMIICHT INKOJIb )METaKpUIaTOB
NPEJCTABIAIOT UHTEepec Oiarojiaps BO3MOXKHOCTH BAapbHUPOBAHMS MX XapaKTEPUCTHUK B
pacTBopax NyTeM HW3MEHEHMsI JUIMHBI TUAPOQUIBHBIX OJMIO3TUIICHTJIMKOIEBBIX H
rupo(OOHBIX OJUTOMPONHUICHTINKOIEBEIX OJOKOB. B 3aBUCMMOCTH OT pacHoIOXKEHHUS
OJIOKOB, B PacTBOpax TaKHWe MOJUMEPHl 00pa3yloT TPaJAULUOHHYIO CTPYKTYpPY SIpo-
o0osouka, U000 00070YKa MHIEIUIBI OYIET COCTOSITh U3 MEeTeNb, YTO MPUBOJIUT K
U3MEHEHUIO TUIPOJUHAMUYECKUX XapaKTEpUCTHK MojuMepoB. B pabore uccrnenoBaHo
NIOBEJICHNE TEPMOYYBCTBUTEIIBHBIX HOJINMEPOB Ha OCHOBE
METOKCH(OJIUT 03 TUIICHTITMKOIIb-0I0K-0JINTONPOITMIICHIJINKOJIb )METAaKPUIATOB C MPSIMBIM
1 OOpaTHBIM PACIIONOXKEHUEM OJIOKOB B OOKOBOM 1IEMU B BOJAHBIX PACTBOPAX.

B kxadectBe MeTOmOB HcclenoBaHHUS OBUIM BBIOPAHBI CTaTHMYECKOE, JWHAMHUYECKOE
paccesHue  cBeTa,  TypOumumeTpusi,  pedpakToMeTpus U BHCKO3UMETPUS.
PactBopurensimu saBnsnuck xyiopodopm, TT'®, aneronutpun u Boga. B xmopodopme u
BOJIE METOJ JMHAMUYECKOTO paccesHHus cBeTa 3a(UKCHUpOBaJl CYIIECTBOBAHUE
MUIEIUIONO00HBIX CTPYKTYp. Ilo 3Ha4YeHHSIM MOMyYeHHBIX JUIsI 3THUX MOJMMEPOB
T'UIPOAMHAMUYECKHX Pa3MEpOB MbI IPEIoaraeM, 4ro MUIEIUIbI, (OpMUpPYIOLIUECsS B
xjopoopMe U BOJAE, COCTOST U3 JBYX-TPEX MAaKpOMOJIEKYJd. YCTaHOBJIEHO, YTO
NOJIUMEPBI  NIPOSABIIAIOT  TEPMOYYBCTBUTEIBHOCTh, IPUYEM C YBEIMYEHUEM HUX
KOHIIGHTPAILlMU B PAaCTBOPax U JJIMHBI OJIUTOMPOMUICHTJINKOJIBHOTO OJI0Ka TEMIIEpaTyphl
(a30BbIX MEPEXOI0B YMEHBIIAIOTCS.

baaroxapuocTu
Paboma evinonnena npu gunancosoil nododepoicke Poccuiickoeo uayunoeo ¢gonoa
(npoexm Ne 20-13-00161).
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®YHKIIMOHAJIBHBIE MATEPHAJIBI HA OCHOBE
APABMHOT AJJAKTAHA M TOPUCTBIX IMTOJUMEPHBIX
MOITOXKEK

Makcumos I'.A.l, Akum D.J1.1, Pososa E.JO.%, Kypemaun U.C.2, Enpsamesnu I".K.?2

YCankm-Ilemepbypacruii 2ocydapcmeennvlii ynusepcumem npoMblUIEHHbIX MEXHOI02UIL
u ousatina, 2. Cankm-Ilemepoype
2Uncmumym evicokomonexynsipuwix coeounenuii PAH, 2. Cankm-Ilemep6ype
Gordey.frumin@mail.ru

[TosrydeHbl MIEHOYHbIE KOMIIO3UIIMOHHBIE MAaTE€pHAJIbl, COAEpPKALIUE apaOMHOraIaKTaH
(AT') Ha nonmaTuneHoBoi (I19) mopucToil MoANIOKKE U M3y4eHBl UX (YHKIHOHAIbHBIE
cBOlcTBa. ApaOHHOTraNakTaH — MPUPOIHBIA BOJOPACTBOPUMBII MOJMCaXapH]l - BXOAUT
B cocTaB JipeBecuHbl JIncTBeHHUIIbI CHOUPCKON U MOXKET OBITh MOJTYYEH KaK MOOOYHBIN
NPOJYKT HpU MPOU3BOACTBE LEJT003bl. Al XapakTepu3yeTcst HU3KOH CIIOCOOHOCTBIO K
nepepaboTKe U HE MOKET OBITh MCIIOJIb30BAH KaK CaMOCTOSTENbHBIN MaTepuai. OqHUM
U3 Haubojee TMEepCIEeKTUBHBIX HANpaBICHUN SBJISETCAd IOJIydeHHE KOMIIO3UTOB,
comepkamux Al B KauecTBe aKTMBHOIO KOMIIOHEHTAa Ha MaTpHIle, oOecreunBaronie
MEXAHMYECKYIO0 LIEJOCTHOCTh, MPOYHOCTh M 3yacTU4HOCTh. [lopucteie 11D muieHkw,
UCMOJb30BaHHbIE B JAaHHON paboTe i MPHUrOTOBJIEHHUS KOMIO3UTOB ¢ Al', umenu
oOuryro nmopucrocth 40 % U coaepkaau OTKPBITbIE K MOBEPXHOCTU TMOPBI M CKBO3HBIE
kaHaiel ¢ pazmepamu 150-200 am. Crion Al Ha MOMTOKKE MOTyYaau MOJHMBOM BOIHBIX
pactBopoB Al ¢ koHuentpauueit 5, 10, 20 u 50 % u nocnenyromeit cymkoi npu 40°C B
TedyeHue 2 yacoB. bbuin mpuroroBnensl Ba Tuna odpasuos: (1) cioit AI' pacnonoxxeH
Ha OoAHOU moBepxHOocTU MiIeHKH (11D sBasercs ruapoPoOHBIM MOIUMEPOM, MOITOMY
BOJIHBIN pacTBOp HE 3amoJHsAET Nopkl); (2) [ID nmomioxkky cMaurBaiu TaHOJIOM U 3aTEM
HaHOCWJIM BOJHBIN pactBop AIl. B stom ciywae cmoit Al dopmupoBaics kak Ha
MOBEPXHOCTH, TaK U B MOPAX MOAJOKKH. DJIEKTPOHHbIE MUKpOPOTOrpadu KOMIO3UTOB
AI'/IID cBuaetTensCcTBYIOT O (popMupoBaHUM CIUIOMIHOM (a3el AI' Ha MOBEPXHOCTH
nopuctoid T1uieHKH. [lopucTeie MOMIOKKM M KOMMO3UTHL Tuma (1) Hempo3pauHbl
BCJIE/ICTBHE PACCESHMsI CBETA HA CTEHKaX Mop, a o0pa3iiel THNa (2) ObUM MPO3pavyHbIMH,
4yTO CBUAETENBLCTBYET O 3anonHeHun nop Al'. Ilopucteie 1D miieHKH HMEKOT CHUIIBHO
Pa3BUTYIO pelabepHYI0 TOBEPXHOCTh, YTO 00ECIEUNBAET BBICOKYIO aare3uto cioeB Al k
NOJUIOKKe s Bcex oOpasuoB. Ilokasano, uro mpucyrcTBue xectkounenHoro Al B
nopax IJIEHKU MPUBOJUT K YBEIMUYEHUIO MOAYJS YNPYrOCTH U HEKOTOPOMY CHHMKEHHUIO
Pa3phIBHOTO YAJIMHEHHUS JUIsI KOMIIO3UTOB, HO 0Opa3libl COXPAHSIIOT JIOCTaTOYHYIO
IPOYHOCTh U 3JaCTUYHOCTh. M3MepeHus kpaeBoro yria cMauuBanus (0) mokasanu, 4ro
koM1io3utel AT/IID umeroT oaHy rHapodmIBbHYIO moBepxHOCTh (0 = 359), a apyryro —
ruapodoOHyIo moBepxHOCTh I1D-momnoxku (0 = 70°). Beun mpoBeneHBI M3MEPEHHs
razonponunaemoctu (Q) I1D mnomnoxkek wu xommosutoB AI/IID. IlokazaHo, 4TO
BenMuuHa Q orpenensieTcs METOJOM IPUTOTOBIIEHUS OOpaslloB: OHA PE3KO MajaeT 3a
cuet 3anoiHeHus nop Al mis komnosutoB AI/IID (2) mo cpaBHEHHUIO C KOMIIO3UTAMHU
AT/TID. (1): Q = 0.1 u 4.7 M3(M?> ¢ arM) COOTBETCTBEHHO. TakuM o06pazoMm,
BapbUPOBAaHKE CHOCO0a MPUTOTOBIIEHUS JAaET BO3MOXHOCTH PEryJIHpOBAaTh OapbepHbIC
CBOMCTBA KOMIIO3UTOB.
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I'MAPOANHAMMNYECKHUE XAPAKTEPUCTUKH
TEPMOYYBCTBUTEJBbHBIX ITOJINPOTAKCAHOB

Mapxosa T.A.!, Kupuns T.JO.2, TenskoBues A.B.%, ®umunmos A.I1.2

L Cankm-Ilemepbypeckuii 2ocyoapcmeennviil ynueepcumen
NPOMbIULTIEHHBIX mexHono2ull u ousaiina, 2. Cankm-Ilemepbype
2Pncmumym 6b1COKOMONEKYIAPHbIX coedunenuti Poccutickotl akademuu Haykx,
2. Canxkm-Ilemepoype
tanyamarkova66@gmail.com

B paboTe ucciaenoBaHbl MMIPOJANHAMUYCCKHE XapAKTEPUCTHKH TEPMOYYBCTBUTEIBHBIX
nonuportakcanoB (PucyHok 1). B kauecTBe KOHIIEBBIX TIPYII HCIOJB30BaHbI MOJH-2-
MeTHI-2-okcazonuH ([IMO3), monu-2-3tuin-2-okcazonud (I1303) u monu-2-u3omnpornmsi-

2-okcazonuH ([TUITIO3).
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Puc. 1 — CtpykrypHas popmyna moaupoTaKkcaHa.
MouekynspHO-MacCOBBIE  XapaKTEPUCTUKH OOpa3IOB TMOJTY4YEHbl METOJAMH Tellb
MIPOHUKAOIIICH XpomaTorpadum, CBETOPACCESHUSA, BHUCKO3UMETPUHU U
CeIMMEHTalIMOHHO- U Py3uoHHOr0 aHanu3a (Tabnuma 1).

Tabmuuma 1 - MosekynsspHO  MaccoBble U CTPYKTYPHbIE — XapaKTEPUCTUKH
MOJIMPOCTAKCAHOB.
O6pazerr | MMy, r/MOb | My, t/Monb | N* [n], eM®/r | Rnp, HM
[TUI103 2600 29300 23 15.1 3.6
11503 3000 29000 21 9.3 3.2
IIMO3 2300 6700 [0.1] 5.9 1.9

N* - 9UCIIO IMKJIOAEKCTPUHOBBIX KOJIEII.

[TokazaHo, 4To yBenmudyeHune oObemMa OOKOBOro paamkana mpu mepexoae ot [IMO3 k
[1303 npuBoauT K 00pa30BaHHUIO MOJIEKYJIBI OJTUpOTaKcaHa. [lanbHeilinee yBeanueHne
o0bemMa OOKOBOTO pajauKala HE COMPOBOXKIACTCS CYIIECTBEHHBIM H3MEeHeHHeM MM
MOJIMPOTaKCaHa.

baaroxapuocTu

Paboma evinonnena npu ¢unancosoi noodoepocxke ¢onoa PHD (npoexm Ne 22-23-
00280).
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JIUDJIEKTPUYECKUE CBOMCTBA IIJIEHOK HA OCHOBE
ITOJIUBUHUJIOBOI'O CIIUPTA

Huxwntnna E.A., Kanpanosa B.M.

Canxm-Ilemepoypeckuii [lonumexnuueckuit ynusepcumem Ilempa Benukoeo,
Hncmumym s1ekmpoHuKu u meaieKkoMMYyHUKayul,
2. Cankm-Ilemep6ype
eanikitina26@icloud.com

[TonuBununoselid crnupt (IIBC) sBiseTrcs BOAOPAaCTBOPUMBIM TEPMOIUIACTUYHBIM
HOJMMEPOM C XOPOIIMMHU IIJICHKOOOPA3yIOIIMMHU CBOMCTBAMH, a TaKXe BBICOKUMHU
JUDJIEKTPUYECKUMHA W ONTHYECKMMHM  XAPAaKTEPUCTUKAMM, YTO  JIENAE€T  €ro
IIEPCIEKTUBHBIM I IIPUMEHEHHsS B OPraHMYECKOM DJJIEKTPOHUKE W CO3JaHUs
HAaHOKOMIIO3UTOB Ha €ro OcHOBe [1-2]. [Insg u3ydeHus BIMSHUSA JIETHPYIOLIUX IPUMECEN
Ha cBoiictBa 1wieHOK [IBC HeoOxoaumo 3HaTh HX HCXOJAHBIE AMAJIEKTPUYECKHE
XApAaKTEPUCTUKU U UX 3aBUCUMOCTh OT TEXHOJIOTMUECKHUX ITapaMeTPOB.

[Inenxu TommmuoM 50-60 MKM OBLIM MOJYy4YEHBl METOJOM IIOJMBa B J1a0OPAaTOPHBIX
ycnoBusix u3 10% Boasubix pactBopoB I[IBC. Jlns wu3ydeHHS OUAIEKTPUUECKUX
XapaKTEPUCTUK HCIIOJIB30BAJICS METOJ JAMIIEKTPUUYECKON CIIEKTPOCKOIUU: B paboTe
UCCIEAOBAINCH  3aBUCMMOCTM  TaHIEHCAa  yIVIa  JHUDJEKTPUYECKUX TOTEph W
JIAAJIEKTPUYECKOM MNPOHUIIAEMOCTH OT 4YacTtoThl B pAuamazone 100 I'm - 1 M.
[TomyyeHHble JaHHBIE XOPOLIO COOTHOCATCS C [3], YTO CBHUIETENBCTBYET 00
0TpabOTaHHOM TEXHOJIOIMH U3rOTOBJIECHUS 00pa31oB. VccienoBaHo BIMsHUE BaKYyMHOMN
CYILIKHU Ha AUAJICKTPUYECKNE CBOKCTBA IUNIEHOK Ha ocHOBe [IBC.

Cnmcok JiuTepaTypsl:

[1] Facchetti A., Yoon M. H., Marks T. J. Advanced Materials. 17 (14), 1705 (2005).
[2] Bacun C.B., E¢pumos M.C., Cepeees B.A. Tlucema B XKTD. 46 (12), 26 (2020).
[2] IIpocanos U.IO., Yeapos H.®. duzuka tBepaoro tena. 54 (2), 393 (2012).
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PASPYHIEHUE CMEITAHHBIX IWIMHAPUYECKHUX MULEJIJI
IHOBEPXHOCTHO-AKTHBHbBIX BEHIECTB 1P COJIIOBUJIN3ALIAN
MOVJIEKYJI C PA3JIMYHOU IHOJAPHOCTBIO

Ocnennukos A.C.!, Kyknun A 1.2, [llu6aes A.B.!, ®ununnosa O.E.!

YDusuveckuii paxynomem MI'Y umenu M.B. Jlomonocosa, 2. Mockea
206veounennviii uncmumym so0epuvix ucciedosanut, 2. Jyona
ospennikov@polly.phys.msu.ru

Monekynbl noBepxHOCTHO-akTUBHBIX BemiecTB (IIAB) Moryr camocoOupatbest B
JUTMHHBIE LWJIMHIPUYECKUE WU yepBeoOpa3Hbie Muleuibl. OHU MOTYT 3alyThIBaThCS U
0o0pa3oBbIBaTh CETKY C BS3KOYNPYI'MMH CBOWCTBAMM JlaXKe TIPU  YMEPEHHBIX
KOHIIEHTPALUAX TOBEPXHOCTHO-aKTUBHBIX BemiecTB. CymnpaMonieKkyspHble —IeTH
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB OYEHb UYBCTBUTENIBHBI K BHEIIHUM (DaKTOpaMm H3-3a
IPUPOJIBI HEKOBAJIIEHTHBIX B3aWMOJCHCTBHUI, KOTOpBIE CBS3BIBAIOT MOyekynsl [IAB
BHYTPU MHUIEIBI. MHUILIEIUISIpHBIE IeMH OYEeHb YYBCTBUTENBbHBI K 100aBICHUIO
yIJIEBOJOPOJOB, KOTOpbIE MOTYT pas3pymiaTh MULEIIBL.  Bs3koynpyrocte
OT3bIBYMBOCTh MHUIICIUIIPHBIX CETOK IIUPOKO UCIOJB3YIOTCS B  IMPAKTUUYECKUX
npuwiokeHusx. Hampumep, 3TO KItoueBble CBOMCTBA JJIsi TPUMEHEHHS] PacTBOPOB
MOBEPXHOCTHO-aKTUBHBIX BEIIECTB B KAa4ECTBE JKUJKOCTEH /I THApPOpa3phbiBa IUIacTa
npu 100brue HedTH. [10ATOMY MOMCK HOBBIX CHCTEM MOBEPXHOCTHO-AKTUBHBIX BEIIECTB
C BBICOKOHM BSI3KOYIIPYTOCTHIO M OT3BIBUMBOCTBIO SIBIISIETCS BECbMa BOCTpeOOBaHHBIM. B
HacTosIIeH paboTe MBI HCCIIEAyeM BIUSHUE HU3KOMOJEKYISIPHBIX T00OABOK C pa3uyHON
CTETEeHbI0 THAPO(HOOHOCTH HA HOBYIO BA3KOYIIPYTYIO CHCTEMY MOBEPXHOCTHO-aKTUBHBIX
BEILIECTB, COCTOSIIIYI0 M3 CMECH aHUOHHBIX (0JieaT Kajus) M KaTHUOHHBIX (Opomuj
OKTUJITPUMETUIAMMOHUI ) TOBEPXHOCTHO-aKTUBHBIX BEIIECTB.

Bo-niepBbIX, MBI HCCIENOBAIM CTPYKTYpPY M PEOJOIMYECKHE CBOWCTBA CMEIIAHHOMN
CHUCTEMBbI KATUOHHOTO U aHHOHHOTO MOBEPXHOCTHO-aKTUBHBIX BEIIECTB MPHU JOOABICHUH
pa3HbIX HU3KOMOJEKYISPHBIX J00aBOK — akpwiamuia, N-U30MponuIakpuIaMul,
dbenunrexcan. Jlanasie SANS moKka3bpIBalOT, YTO CMEIIAHHAs CHCTEMa IMOBEPXHOCTHO-
aKTUBHBIX BEIIECTB pearupyeT Ha HHU3KOMOJEKYJISpHbIE JA00aBKH, YTO SIBISETCS
pe3yabTaTOM TpEBpalleHusl JUIMHHBIX MUTUHAPUYECKUX MUIEUT B chepudeckue. Yem
Ooonee rmapodoOHas qo00aBKa, TEM MEHbBIIAs KOHIIEHTpAIUs J00aBKH HEOO0XO0JIHUMa,
4TOOBl TPUBECTH K Pa3pyHICHUIO UWIMHAPUYECKUX MUl 10 cdep. Bszkocth
JIOCTUTAeT MaKCUMyMa C YBEIWYEHUEM COJIepKaHUs KATHOHHOTO TOBEPXHOCTHO-
aKTUBHOTO BEIIECTBA, M MpPHU ONTUMAIBHOM COOTHOLIEHWU MOBEPXHOCTHO-aKTUBHBIX
BEILIECTB CUCTEMa JEMOHCTPUPYET BBICOKYIO Bs3koymnpyrocts. C momoinsio 2D DOSY
SMP omnpeneneHa 1075 HU3KOMOJEKYISPHBIX 100aBOK, HAXOASAIIUXCS BHYTPH MULICIIT U
B pacTBOpE.

Takum 00pazoM, OBLJIO IMOKa3aHO, YTO Pa3dUYHbIE JOOABKH BBI3BIBAIOT DPa3PYIICHHE
CETKU JUTMHHBIX MUIEIUT M WX MPEBpalleHue B Topa3fo Oojiee MEIKHe arperarbl. ITO
BBI3BAHO B3aMMOJICHCTBUEM MOJICKYJ C MHUIICIUIAMH.

baaroxapaocru

Paboma evinonnena npu gunancosoil noododepoicke Poccuiickoeo uayunoeo ¢gonoa
(npoexm Ne 21-73-30013).
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CAMOOPTAHMU3AIIUA MAKPOMOJIEKYJI
TEPMOYYBCTBUTEJ/IBHBIX ITPUBUTHIX [TOJU-2-U30ITPOITNJI-2-
OKCA30JIMHOB B BOJJHbBIX PACTBOPAX

Ponuenko C.B.Y, Munenun C.A.2, Kypnsikua M.I1.Y, TenskoBues A.B 2,
dumunmos A.I1.1

Y Unemumym evicokomonexynapnvix coedunenuti Poccuiickoll akademuu Hayk,
2. Canxkm-Ilemepoype
2Pncmumym cunmemudeckux noaumephvix mamepuanoé um. H.C. Enuxononosa
Poccuiickou akademuu nayx,
2. Mockea
srfm.rodchenko@gmail.com

[lenpto HacTosiEH pabOTHI SABISIIOCH YCTAHOBJICHUE BIMSHHS CTPOCHUS U apXUTEKTYPBI
MaKpOMOJIEKYJI, IICHTPOM BETBJICHUS KOTOPBIX SBJSIETCS MMOJUINMETUICHIOKCAH, a
OOKOBBIMH IEIISIMH — TIOJIH-2-U30TMPOIHII-2-0KCA30JIMH, Ha MPOIECCH CaMOOPTaHU3aIiN
W arperalMd WX MaKpOMOJICKYJ B BOJHBIX pacTBOpax M Ha xapakrep (ha30BOTo
paszencHus MPH BapbUPOBAHUHU KOHIICHTpAIMU C M TemmepaTypsl 1. McciemoBaHHbIe
obpazipsl ([IIMC4-npus-1TAI103-1 (1), IAMC4-npus-ITUI103-2 (2) u IIAMC3-npus-
[MUITO3 (3)) pasnuuairch MO MOJEKYSIPHOM Macce M TUAPOPOOHOCTH BCIICICTBHUEC
pasHOW JUIMHBI OCHOBHBIX W TMPHBHUTHIX Ienel. MccnemoBanus ObUIM MPOBEICHBI B

BOJHBIX PaCTBOpax MCTOAAMH CBCTOPACCCAHUA U Typ6I/II[I/IMeTpI/II/I.
T,°C

60+

40} 3 HKTP

0.002 0.004 c, rcm’

[Tokazano, 4to TemmepaTypa (a3oBOro pasfelieHus ¢ HUXKHSIS KpUTHYECKas
TEMIIepaTypa pPacTBOPEHUS H3YUYCHHBIX NPHUBUTHIX COTMOJUMEPOB CHIDKAIOTCS MPHU
YMEHBIIICHHH OTHOIICHHUS JUTMHBI IPUBHUTHIX IIETICH K CpEHEH JUTMHE OTpe3Ka OCHOBHOMN
IENU MEXKIY ABYMsI COCEAHMUMH TOYKAMH NMPUBUBKU OOKOBBIX IICTICH, TaK KaK MPH dTOM
ruipooOHasi OCHOBHAS IIENb CTAHOBHUTCS Oojee JOCTYNMHOU s pactBoputens. [Ipu
ONMM3KUX 3HAYCHHSIX YKAa3aHHBIX [apaMEeTpPOB 3HAYCHHUS] HIDKHEH KPUTHYECKOU
TEMIIEPATYPhl PACTBOPEHHUS MPUBUTHIX COMOJUMEPOB COBIAIAIOT, HECMOTPSI HA TO, YTO
UX MOJICKYJIIPHBIE MaCChI pa3JInyaloTcsi OoJiee YeM B MOJITOpa pasa.
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ONPEAEJIEHUE XAPAKTEPUCTUK TIOJIMMEPHOI'O
I'ETEPOCETYATOI'O COPBEHTA B/IM-12

Psa6unun I'B.Y, Tapkymmna W.C.2

Hayuonanvuviii uccneoosamenvckuil ynusepcumem UTMO, 2. Canxm-Ilemepbype
2 Uncmumym 6vicokoMonekynapuolx coedunenuti Poccutickoti akademuu nayk, 2. Canxm-
Ilemepoype
georgij.ryabinin@mail.ru

AHTUMUKpPOOHBIE NENTUIBI JAKTOOALMIUT IPEJICTABISIOT COOON CII0KHBIE OpPraHUYECKHE
COCJIMHEHUs, KOHIIEHTpallUsg KOTOPBIX B CYyIEpHAaTaHTEe OuYeHb HU3Ka. Bricokas
YyBCTBUTEIBHOCTh AHTUMHKPOOHBIX META0OJUTOB K BHEUIHUM YCIOBUSIM MOXET
MPUBECTH K UX XUMHUYECKHM I KOH()OPMAITMOHHBIM U3MEHCHHSIM U, B UTOTE, K ITOTEPE
WHTUOMPYIOIMX CBOWCTB. Bo wu30exaHme WHAKTUBAIMM IIEJE€BOTO  BEIIECTBA
XpoMmaTorpaguueckiue TMPOIECChl TOJKHBI TMPOBOJIUTHCA B  YCJIOBHSIX, KOTOpHIC
MaKCUMaJbHO 00€CIeUnBaIOT CTAOUIBHOCTD €r0 CTPYKTYPHI.

Cpenu ceT4aThIX IOJIMMEPHBIX COPOCHTOB JUISI BBIJCIICHHUS W OYHCTKHA OEITKOBBIX
HK30METAa0O0JIUTOB M3 CyNEepHATaHTa JIAKTOOANMIUT HanboJiee MOAXOMAIIUMU SBIISIOTCS
KapOOKCHIIbHBIE COTMOJIMMEPHL. B OTIuYHMe OT CUIBHOKUCIOTHBIX CYIb()OKATHOHUTOB,
OHM HE 00JIaIal0T KaTaIUTHYECKONW aKTUBHOCTHIO B OTHOIIEHUU IE€JIEBOTO BEIECTBA
naxe B Kucion cpene. KapOokcuabHbIE KATHOHUTHI TaKKe CIIOCOOHBI PE3KO M3MEHSITh
CTENeHb MOHU3AIMM U OCYHIECTBIATH MOJHYIO JecopOruio OenkoB. i M3MEeHEHHUs
CTETICHM WOHM3AIlMU CWJIBHOKHCIOTHBIX CyIb}o- U  (HOcHOPHOKHCIBIX HOHUTOB
HEO0OXOAMMO MPUMEHEHUE CHJIBHOKHUCIBIX M CHJIBHOIIEIOUYHBIX PACTBOPOB B MPOIECCE
copOIu U aecopOlrU, YTO MOKET MPUBECTH K PA3JI0KEHUIO IIEJIEBBIX OHMOIOTHYECKHU
aKTUBHBIX BemiecTB. Ha KapOOKCWIIBHBIX KAaTHMOHUTAX JTH TMPOIECCHI MPOUCXOIAT B
0osee MATKHX YCIOBHUSAX, YTO JacT BO3MOXKHOCTh MEHSITh CTEICHb JIUCCOIHAINN
HMOHOTEHHBIX TPYII COPOCHTA U OCYIIECTBISATH COPOIUIO U IECOPOIHI0 0€3 MPUMEHEHUS
CHWJIBHOKHCIIBIX W CHJIBHOIIENOYHBIX Oy(hepHBIX pPAcTBOPOB, WU BBIJACHATH IIETEBbIC
BCIIECTBA, COXPAHSS UX HATHBHYIO CTPYKTYPY.

B kagectBe xpomarorpaduueckoro HOCUTEINS JJig COPOIMOHHOTO Mpoliecca MOTyUYeHHs
IIEJIEBBIX OaKTEepHUaTbHBIX IK30METa00IUTOB OCITKOBOW MPUPOABI OBLIT BBIOpAaH COPOCHT
b/IM-12. KapOokcunbHblli KaTuoHUT Tpynnel BJ/IM cunresumpoBan B HWHcTUTyTE
BBICOKOMOJICKYJISIPHBIX coenuHennii Poccutickoit akagemuu Hayk (MBC PAH) nmyrem
paguKalbHOW OCAJAUTENILHOW COMOJMMepU3anuu MeTakpuiioBoit kucinotel (MAK) B
KauecTBe (DYHKIIMOHAIHHOIO MOHOMEpAa M JUMeTakpuiaTa sTwieHrimkons (IAMOI) B
KoJu4ecTBe 12 MOJBHBIX % B KA4E€CTBE CIIMBAIOIIETO areHTa.

Jlns BeIOOpa mapamMeTpoB OMOTEXHOJIOTHYECKOTO MPOIECca BhIJEICHUS OaKTepUamIbHbBIX
IK30METa0OMUTOB ObUIM  ompereNneHbl  (U3NKO-XMMHUYECKHE CBOWCTBA  JAHHOTO
ceruatoro noimumepa MAK-IIMOI'. Kosdounuent nabyxanusi coctaBmin B H-popme
2,30, B Na-dpopme 4,67; HachIHAs IIOTHOCTH Py = 337,7 Kr/M>; UCTHHHAS IIOTHOCTD Py
=914 kr/m3; MOPUCTOCTh € = 63%; moaHass 0OMeHHass eMKOCTh 1,376 Mr-3KB/T.

Ha ocHOBaHWYW TOJYYEHHBIX JAHHBIX pa3pa0OTaHa TEXHOJOTUYECKAs CXEMa BBIJCICHUS
AHTUMHUKPOOHBIX MENTHIOB U3 CYNIepHATaHTa KyJIbTyphl OakTepuii pona Lactobacillus na
KapOokcuiibHOM KaTuoHuTe b/IM-12.
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CTPYKTYPHO-KOH®OPMAIIMOHHBIE "
TEPMOYYBCTBUTEJIBHBIE CBOMCTBA MMOJUMEPHBIX IIIETOK
HA OCHOBE METAKPHUJIATOB C OJIMT'O(TUJIEHIVTIMKOJIb)-
OJIMT'OJTPOIINJIEHIVTIMKOJIBHBIMH) BOKOBBIMHA LEIISAMHA "
N-[3-AUMETUJIAMHWHO)ITPOIMMUJIMETAKPUJIAMU IA

Canxos JI.A.}, Cumonosa M.A .2, Kamopun JI.M.3,
Kazanmes O.A.3, ®umunmos A.I1. 2

Bvicwas wixona mexnonoeuu u snepeemuxu,
2. Canxkm-Ilemepoype
Hncmumym evicokomonekynapHulx coeounenuii Poccutickoii akademuu HayK,
2. Canxkm-Ilemepoype
mariasimonoval983@mail.ru

OGpa3ibl MOJIMMEPOB HA OCHOBE MOHOMEPOB METOKCHU [OJMTO(dTHIICHTIUKOJb)g-0JI0K-
0JTUTO(TIOTTHJICHTJIMKOJTh )8 | METaKpuiiaTa c N-[3-
(IMMETUIIaMUHO )TPOTTHJI [METaKPUIIAMHUIOM MOJTyYCHBI METOJIOM PAOT
MOJIMMEPHU3alMU. DTOT METOJ| MO3BOJSET IMOJIYy4YaTh MOJMMEPHl C HU3KUM 3HAYCHHEM
MOJIMTUCTIEPCHOCTU. MOJNEKYJISIpHbIE MAcChl MCCIEAOBAHHBIX OOpa3llOB HAXOJUJIUCH B
nuamnazone ot 18000 mo 35000 r/mons. Llems paboOTHl HWCCIEAOBAaHWUE BIUSHHS
comepxkanust N-[3-(nuMmeTrnaMuHo )nponui |MeTakpuiamuaa (ot 5 10 20 mpoOIEeHTOB)
Ha TUIPOJUHAMUYECKUE  XapaKTEPUCTUKH U TEPMOUYBCTBUTEIBHBIE CBOWCTBA €T0
COIOJIMMEPOB € METOKCH [OJNHUTO(3THICHIIMKOJIb )g-0I0K-0THTO(TOMHICHTITHKOJIb )8]
MeTakpuiatoM (puc.l) B pa30aBIEHHBIX PaCTBOPAX.

HOOC S S\/(/\)\
. 10
e

Puc. 1 - CtpykTypHas ¢popMyna conoJuMepoB.

YcraHoBiEHO, 4TO B pacTBOpax auetoHutpuia u JIM®PA MakpOMOJIEKYJIIbl CONTOIMMEPOB
o0nasanyu  TOBBILIEHHOM BHYTPUMOJEKYISIPHOM IUIOTHOCTBIO M KOMIAKTHBIMU
pasmepamu.  [lokazano, 4ro  Bce  Hccieayemble — MOJIMMEpPHl  oOsajanu
TEPMOYYBCTBUTEIBHBIMU CBOWCTBAMH, IPHUYEM C YBEJIWYEHUEM COJEpKaHUS 3BEHBHEB
JIMAIIMA Temnepatypbl (a30BOr0 paccioeHUs] U3MEHSIIUCH.

baaroxapaocru
Paboma npu noooepocke PHD (npoexm Ne 20-13-00161).
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OXAPAKTEPU30BAHUE CTPYKTYPDBI IIBESOAKTUBHBIX IIVIEHOK
COINOJIMMEPA BUHUWINIEH®TPOPHUJA C
TETPA®TOPITUJIEHOM

Corosa F0.1., JlaBpentnes B.K.2, Hukonoposa H.A .2, ITonosa E.H.?,
Kypeiagun U.C.2, Enpamesuy I'.K .2

LPoccuiickuii 2ocyoapemeennviii neoazozuueckuii ynusepcumem um. A. M. I'epyena,
2. Canxkm-Ilemepoype
2Uncmumym evicokomonekynspuoix coeounenuii PAH, 2. Cankm-Ilemepoype
juliasotoval992@mail.ru

Jnst MOJTy4YEHUS MbE30aKTUBHBIX TJICHOK HCIIOJIb30BAIIU COTIOJIUMED
BUHUIUACHPTpOpUaa ¢  TeTpadTOpITUICHOM KOMMepueckod wmapku D-2MD
(Ilmacrnomumep, Poccust) ¢ cooTHomenneM MoHOMEepHBIX 3BeHBEB 70:30 (BAD/TDDI).
[Inenku, chopMoBaHHBIEC TIOJMBOM PAcTBOpa COIOJIMMEpa B AUMETHIGopMamMuie, ObUTH
BBITSHYTHI B 3.5 pasa npu temneparype 80 'C co ckopocthio (V), BappupyeMoi ot 5 10
200 %/muH. HccnenoBaHO BIUSIHUE CKOPOCTH pACTSOKEHHS Ha XapaKTEPUCTHUKH
CTPYKTypbl IUIEHOK. WM3BecTHO [1], 4TO KpuUCTa)mIM4YecKas CTPYKTypa HCXOIHBIX
00pa3110B, MOJYUYECHHBIX MMOJIMBOM M3 PAacTBOpA, BKIIIOYAET MOJIUMOPGHBIE HETIOISIPHYIO
(o) u monspayto (B) Momudukamuu. MeToaoM PEHTICHOBCKOTO PACCESHHsI MOKa3aHo,
YTO PacTSHDKEHME HCXOJHBIX IJIEHOK MHUIMUPYET HoauMopdHbi o — [ mepexon, u
KpucTaJmmnyeckasi ¢aza Bcex 00pasIoB MOcCe BHITSHKKU cofepKuT 100% KpucTaumToB
B-tha3bl, KoTOpas 00ycliaBIUBaeT MbE30AIEKTPUUECKHIE CBOMCTBA MaTepHara.

Crenenb  KpUCTAUIMYHOCTH ()  oOpa3loB  Oblla  ompenelieHa  METOIO0M
muddepeHInaIbHON CKaHUpYIOIen KaJIOpUMETPHH, TJIOTHOCTD (p) —
rpaBUMETPUUYECKMM METOJIOM, U IO 3TUM JAaHHBIM paccuuTaHa IJIOTHOCTH aMOpP(HOM
¢da3sl (pa). Kak BugHo B TaOiuie, 3TH XapaKTEPUCTUKU CTPYKTYpBI 00pa3ioB
NPAKTHYCCKU HE 3aBUCAT OT CKOPOCTH pacTsHKCHHs. B TO e BpeMs Mmbe3oMoayiib 03
00pa31oB, MOJSPU30BAHHBIX B I0JIE KOPOHHOIO pas3psijia, BO3PACTAET C YBEIMYECHHEM
CKOPOCTH PaCTSKEHUSI.

Tabnuia. XapakTepuCTUKH ICHOK u3 conojiuMmepa BJID/TDD.

V, %/MuH x, %o p, r/em® Pa, T/cM® ds3, nKu/H
5 47 1.74 1.56 7
30 45 1.74 1.57 8
50 47 1.75 1.58 9
100 44 1.73 1.56 13
200 45 1.75 1.59 14

C nmomompl0  METoAa  JAMIIEKTPUYECKOH  CIIEKTPOCKONUHM  Oblla  ompezenieHa
JURJIEKTpUYECKas MPOHUIAEMOCTh IJICHOK, KOTOpas COCTaBWJIa JUIsl BCeX OOpas3IoB
7.84+0.2. lns onpeneneHus Mbe30MOIY sl (31, MIICHKH MOJISPU30BATIH BEICOKOBOIBTHBIM
KOHTaKTHBIM METOJOM. MakcumalibHOe 3HadeHue 031, JOCTHTHYTOE JUIS HCCIIEAYEeMbIX
IJIeHOK, cocTaBmio 13 nKi/H.

Cnucok auTeparyphl:

[1] Topoxosamckuii FO.A., Temnos J.3., Comosa FO.M. Hay4HO-TEeXHUYECKHE
Begomoctu CIIOITIY. dusuko-maremarndeckue Hayku. 13, 39 (2020).
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TEOPHUA CBOBOJHOI'O NTIPOCTPAHCTBA U BJIMAHUE PASMEPA
AUCHEPCHBIX YACTHIl HA ®U3NKO-MEXAHUYECKHUE
CBOUCTBA ITOJIMMEPHBIX KOMITO3ZUIIMUOHHBIX MATEPHUAJIOB

Xapnamona K.W., CumonoB-EmenbsaoB 1. /1.

DedepanvHoe cocyoapcmeentoe 0100xcemnoe 00paz08amenbHoe yYupeltcoeHUe BblCULe2O
oopaszosanus "MHUPIA - Poccutickuti mexHono2uueckuti ynugsepcumem'", 2. Mockea
kharlamki@gmail.com

Teopust cBOOOAHOTO MPOCTPAHCTBA M €r0 OMUCAHHE B paMKax OOOOIIEHHOW MOAENH
JIUCTIEPCHO-HATIOJIHEHHBIX TMOJUMEPHBIX KOMMO3ULIMOHHBIX MarepuaioB (JAHIIKM)
MO3BOJISIET MPOEKTUPOBATh HEOOXOJUMBIM THIT JAUCIIEPCHOU CTPYKTYPhI C TpeOyembIM
ypoBHeM cBOMCTB. Kommiekc Qusnko-mexanndeckux xapakrtepuctuk JIHITKM
omnpefensercs TUIOM JUCHEPCHOM  CTpykTypel. [lius omnucaHus  CcBOOOIHOTO
npocTpaHcTBa W mnoctpoeHusi crpyktypsl JHIIKM criegyer 3sKcnepuMEHTaNIbHO
ompeneniath (yHIAMEHTAIbHBIN MapaMeTp — YHOAaKOBKa JUCHEpPCHOM ¢a3bl B
MPOCTPaHCTBE (MapaMeTp ¢Pm, 00. 11.), a TAKKE YYUTHIBATH OCHOBHBIC XapaKTEPUCTUKHU
JUCTIEPCHBIX HAOJHUTENEH (Uep, Synr., Puac, Ke) [1, 2].

B pabore mnpencraBieHbl JaHHBIE MO OMPEACICHUIO TMapaMmeTpa Om Uil MakKpo- M
KPYIHBIX YaCTHI] HAMOJHUTEIEH pa3sHBIMH CIEIHATBHO Pa3paOOTaHHBIMH METOIUKAMHU
(Mo KpHUBOW YIMJIOTHEHMSI, Macjio- U oJauroMmepoeMmkoctu). [lpencraBieHsl NaHHbBIE MO
KIacCU(PUKAIIMM U TPOCKTUPOBAHUIO Pa3HBIX THUMOB aucriepcHbIXx cTpyktyp (PC —
pa3z6aBiennas, HHC — Husko-nanonnennas, CHC - cpenHe-HamoigHeHHas U
BoicokoHanonHeHHas1) JHIIKM B o0000meHHBIX W NOpHUBEACHHBIX Mapamerpax. Ha
ocuoge [I19BJ] mapku 10803-020 u I1C obmiero HazHaueHUst Mapku 525 OBLTH MOTYYCHEI
JIHITIKM c pa3HbIMU TUTIAMH CTPYKTYP Ha JABYXIITHEKOBOM 3kcTpyaepe LabTech LZ-80 /
VS. O06pasusl B Bunme crangaptHbix jomatok Tunm 5 (I'OCT 11262-80) Oblau
U3TOTOBJIEHBl Ha JIMTheBOM MammHe Babyplast 6/10 P. ®usuko-mexaHuueckue
UCIIBITAHUS TIPOBOAMIIA HAa YHHBEpPCAIbHOUM ucmbITarensHor MarmmHe Gotech AI-7000-
LAS5. BmnepBbie moka3aHO BJIMSHUE TUIIA JUCIIEPCHOM CTPYKTYpPbl U pa3Mepa 4YacTHI
HAITOJIHUTEINSI Ha MPOYHOCTHBIE XapakTepuctuku ucciaeaoBanubix JIHIIKM. Ilokaszano,
YTO MPHU BBEACHUHM KPYMHBIX M MaKpPO-YaCTHI[ JUCIIEPCHOTO HAMOJHUTENS KakK B
xpynkyio amopduyto (IIC), tak m B kpuctammusytomytocs ([IBJ]) momumepnyro
MaTpHUlly, NMPaKTUYECKU HE yAaeTcs NojayduThb 3¢@deKTa ee YNpoyHEHHus, TaK Kak He
ylaeTrcd KOMIIEHCHUPOBATh JEWCTBHE KOHIIEHTPATOPOB HAMPSIKEHUN IJIACTUYECKUMU
nedopManusaMu. YCTAHOBJIEHO, 4TO 3(PQEKT YNPOYHEHHs JIOCTHTAETCS TOJBKO MPH
WCIIOJIb30BAaHUM JUCHEpPCHbIX dYacTul pasmepom oT 0,20 go 2,0 mkMm, Kak A
MOJIMMEPHBIX MATPHUII, TaK U JJI METAUIMUYECKUX U KePaMUUYECKHX MPU ONTHUMAIHLHOM
Tune aucnepcHout ctpykTypsl — CHC-1.

Cnmcok JiuTepaTypsl:

[1] Simonov-Emelyanov I. D., Kharlamova K. I. Key Engineering Materials. 899, 694-
700 (2021).

[2] Simonov-Emelyanov I. D., Kharlamova K. I. Theoretical Foundations of Chemical
Engineering. 54, 1290-1296 (2020).
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HUCCJEJOBAHUE CBONCTB COITOJIMMEPOB PA3JIMYHOM
APXUTEKTYPBI HA OCHOBE
AJKOKCH(OJUTOATUWIEHIINKOJb)METAKPUJIATOB U
N,N-[(ITHMETUJIAMMHO)IPONUJ|METAKPHJIAMUJIA

Kamopus JI.M.%, Oxorur C.A.l, Cumonosa M.A 2

L Huocecopoockuii 2ocydapcmeennuiii mexuuueckuii ynueepcumem um. P.E. Anexceesa,
2. Huorcnuii Hos2opoo
2fnemumym 6b1cOKOMONEKYIAPHbIX coedunenuti Poccutickotl akademuu Haykx,
2. Canxkm-Ilemepoype
d.kamorin@mail.ru

B mocnennee aecaTuieTue HMCCICIOBAHUSIM B obnactu aﬂpeCHOﬁ nu KOHTpOHpreMOﬁ
AOCTAaBKH JICKAPCTB C IMMOMOIIBIO IMOJIMMCPHBIX HaHOKOHTeﬁHepOB YACITACTCA OoupIIoe
BHUMAHHUC HCCHGHOBaTeﬂeﬁ BCCro Mupa. OI{HI/IM N3 TCPCICKTUBHBIX BapUaHTOB
A0CTaBKH JICKAPCTB K 0O0JILHBIM opraHaM M TKaHsAM YCJIOBCKA ABJIACTCA HCIIOJIB30BAHHC
IMOJIUMCPHBIX MHLCIII C 3arpy>XCHHBIM B FHHpO(b06HOC AAp0  JICKAPCTBCHHBIM

CPEICTBOM. [IpoBoanmoe WCCIICJIOBAHNE HaTpaBJICHO Ha pa3paboTKy
TEPMOYYBCTBUTEIIBHBIX MOJINMEPOB Ha OCHOBE
TKOKCH(OJTUT O3 THIICHTJIMKOJb )METAKPUIIATOB (AODM), N,N-

[ (numeTrTaMmuHo )ponii |MeTakpuiaamuaa (JIM), nepCreKTHBHBIX U1 UCIIOIb30BAHUS B
KaueCcTBE MMIICJUIAPHBIX KOHTEHMHEPOB ISl JIEKapCTBEHHBIX BeliecTB. [IpoBemeHbl
HCCJIEOBaHUSl CBOMCTB COIOJMMEPOB CO CTATUCTUYECKHM pPACHpPEACIICHHEM 3BEHBEB
MOHOMEPOB BJIOJIb MAaKpOMOJIEKYJSIpHOW Iiemu ©  Oyiok-comonnMepoB. CTpoeHue
TOJyYEHHBIX TOJTMMEPOB TPE/ICTABJICHO Ha PUC. 1.

CHy4 Cl

Hy CHy
. Stat = block
n m n n m n
AN %’\O ¥ \0
9 ;S
" 2

HN O o

i

A /N\
AN HyC CHy
]

Puc. 1 - CtpykTypHBI€ POPMYIBI HCCIEAYEMBIX MTOJIUMEPOB.
Cunre3 cononumepoB AOOM u M ocyuiecTBisiid pacTBOPHOM paJuKalIbHOU
MoJIMMEpU3alie B MPUCYTCTBUM a300ucu300yTHpoHUTpHia B Tomyone mpu 70 °C.
bnok-comonuMepsl MOTY4YEeHBI C WCIOIB30BAaHUEM areHra IMepeHoca Ienu 4-1muaHo-4-
[ (monenmicynbpaHIITHOKAPOOHNIT ) CYIb(aHUI |[[IEHTAHOBOM KUCIIOTHI.
JIJ1st IOJTyYeHHBIX TIOJTUMEPOB BBIMIOJTHEHA CPABHUTEIIbHAS OIICHKA MOBEJCHUS B BOJIHBIX
U OPraHWYECKUX PACTBOPAX, PACCMOTPEHBI YCIOBHUS HAJIMYUS TEPMOYYBCTBUTCIIBHBIX
CBOICTB, a Tak’kK€ OCOOCHHOCTH B3aMMOJICHCTBUS TIOJUMEPOB C HU3KOMOJICKYJISIPHBIMH
rUAPOPOOHBIMHU COSTMHEHUSMU, MOJIESITHPYIOITUMHU JIEKapCTBA.
baarogapHocTu
llpeocmasnennvie pezyromamsl  GuUHAHCOB0 NOO0Jepxcanvl 6 ¢hopme cmuneHouu
Ilpesuoenma  Poccuiickou  @edepayuu  MONOObIM — YUEHbIM U ACHUPAHMAM,
oCYuWecmeisaloWuM NepcnekKmuenbvie HAyuHble UCCLe008aHUs U  pa3pabomku  no
NPUOPUMEMHBIM — HANPABLEeHUAM  MoOdepHuzayuu  poccutickou  sxkoHomuxku  (CII-

4129.2021.4).
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INEPOBCKUT-ITIOJIMMEPHBIE HAHOKOMIIO3UTBI, ITPOBJIEMbI U
INEPCIIEKTUBBI PA3SBUTUA

bxkap M., Onexnosud P.O., Ycnenckas M.B.

Hayuonanvnwiii Uccneoosamenvckuii Yuusepcumem UTMO, e. Canxkm-Ilemepbype
mbkkar@itmo.ru

[TepoBckut-nmonumepuble  HaHokommo3uThl  (IIITHK)  cumrarorcs ~ Xopomumwu
(GOTOAKTUBHBIMU ~ MaTepHallaMd, OpHOIMXKas TMEPOBCKUTHBIE  ONTORJIEKTPOHHBIC
YCTPOICTBA K MPOMBIIUIEHHOMY IpUMeHeHHIo. [lonynpoBoasie uin HEempoBOSIINE
HOJIUMEPBl MOTYT OOpa30BbBIBATh TOMOTE€HHBIE HAHOKOMIIO3UTBHI C MEPOBCKUTAMM.
[TonydyeHHbIE HAHOKOMIIO3UTHI OO0JNANAIOT JIYYIIUMHU [OKa3aTelIMU, YEM YHUCThIC
nepoBckuthl  [1,2].  IlentpudyrupoBanme (T.e.  OJHOITAIHOE, JBYXITAITHOE,
aHTUPACTBOPHOE) U 3JeKTpodopmoBaHHE (T.€. OJHOITAIIHOE, ABYXATAIHOE, SJIPO-
000J104Ka) ABJISIOTCS HauOoJyiee MOMYJSIPHBIMH METOAAMH TOJYyYEHUSs, MPUMEHSEMBbIC
JUIS TIOJTyY€HUs HAaHOKOMITO3UTOB. Ha cBOliCTBA HAHOKOMIIO3UTOB CHJIBHO BIIMSIET METOJ
NOJIyYEHHUS, KOTOPBIA BBIOUPAETCS B COOTBETCTBUU C TPEOYEMBIMH XapaKTEpUCTUKAMU
aKTUBHOTO cJjost (T. €. MEXaHUYEeCKHUMH, MOpP(}OIOrHYeCKUMU U  ONTUYECKUMU
CBOMCTBaMH) U TUIIOM MCIOJIb3yEMOTO Moaumepa (T. €. TUI, pACTBOPUMOCTh, KUCIOTHAs
WM OCHOBHas npupona) [1,2,3].

HecmoTps Ha TO, 4YTO TEPOBCKUT-NOJIMMEPHbIE HAHOKOMIO3UTHI  00JaJal0T
MIPEBOCXOJHBIMU CBOMCTBAMHM, Y HHUX €CTh BOIIPOCHI, CBSI3aHHbIE C MNPUMEHSEMBIMU
MEPOBCKUTAMH, MOJMMEPAMH, PACTBOPUTEISIMU  WJIA  METOJAMH  OCAXICHHS.
Kpucrannuyeckass nmpupoga NEpOBCKUTAa OIPAaHUYUBAET KOJIMYECTBO HCIOJIb3YEMOIO B
KOMIIO3UTE TMOJIMMEpA. YBEIUYEHHE KOJIMYECTBA MOJIMMEpPa (BBILIE OMPEIEICHHOIO
nopora) MOPHUBOJAUT K YMEHBIIEHHWIO pa3Mepa KpPUCTAJJIOB IMEPOBCKUTA M3-3a
CTpYKTypHOTO orpanuuenus [1,2]. Beibop monumepa orpaHuyeH mapaMmeTpamu, TaKUMU
KaK: XMMUYEcKasi CTPYKTypa, pacTBOPUMOCTb, 3JEKTPONPOBOJIHOCTh, (POTOAKTUBHOCTD,
NOJIIPHOCTh U TUAPOGOOHOCTh. DTH MapaMeTpbl KPUTUUYECKH BIUSIOT HA KavyeCcTBE
KOMIO3uTa (T.. Ha MOP(OJIOTHIO U KPHUCTAUIMYHOCTH IEPOBCKHTA, CIIUBKY 3€peH
NEPOBCKUTA, IJOTHOCTh JIOBYIIEK, a TaKXe Ha MPOBOJUMOCTb M THOJBUKHOCTb
Hocutenel 3apsana(. cnonb3zyemble MOISpHBIE pACTBOPUTEIN U/ WU aHTUPACTBOPUTENH
CWJIBHO BIUSIOT HA BBIOOD MOJNMMEpa U METO/Ia TIOTyUEHUsT KOMITO3HUTA.

B konHue npeacrasieHbl HEKOTOpPbIE NpeanoxeHus no pazsututo [IITHK, cBs3anHble ¢
UCIOJIb3YEMbIMU TIOJIUMEpPaMH, TaKHMe KaK CHHTE3 HOBBIX MOJUMEPOB, MCIOJIb30BAHHE
MOJIMMEPHOTO0 KOMIIO3UTA U APYTHE.

Cnmcok JiuTepaTypsl:

[1] Bkkar M. A., Olekhnovich R. O., Uspenskaya M. V. Journal of Nano Research 71, 71-
109 (2022).

[2] Bkkar M. A., Olekhnovich R. O., Uspenskaya M. V. 20th International
Multidisciplinary Scientific GeoConference SGEM 2020 20, 129-136 (2020).

[3] Ning L., Gu N., Wang T., Liu W., Du P., Chen W.-H., Song L., Siddique S. H., Xiong
J. Materials Research Bulletin 149, 111747 (2022).
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MU3MEHEHHE CTPYKTYPBI 1 CBOMCTB CMECE IOJUJIAKTH/I-
HATYPAJBHBIN KAYYYK MO/ BAUSHUEM Y®-U3JTYUYEHUSA U
BOJIbI

Ionzoposa M.B.»2, Tepreimunas FO.B.12

YPoccutickuii sxonomuveckuii ynusepcumem umenu I'B. ITnexanosa,
2. Mockea
2Uncmumym 6uoxumuyeckoti puszuxu umenu H.M. Dvanyana Poccutickotl akademuu Hayx,
2. Mockea
mariapdz@mail.ru

B o6mactu uccrnenoBanuii monuddupa — MONHIAKTHIA YXKE HUMEETCS 3HAUUTEIHHOE
KOJIMYECTBO pe3yJabTaToOB. B TO e BpeMsi BCe HOBbIE aCHEKThl MPUMEHEHUS JaHHOTO
MoJIMMepa B CMECH C JIPYTUMU TIOJIUMEpaMH, T00aBKaMHU, HATIOJHUTEISIMHU JTal0T TTOYBY
JUISE HOBBIX JaHHBIX. Tak, arMochepHble BO3ACHCTBHS Ha OTKPBHITOM BO3AYyXE JAIOT
JAHHBIE O JIOJITOBEYHOCTH MATEpUAOB, HO TPeOYIOT UIMTEIHHOTO SKCIIEPUMEHTA I10
BBIJICPIKKE IS U3YUCHUS THAPOIUTHICCKON U POTOIUTHUCCKOM necTpykiuu [1-3].
Uccnenoanue meHounsix oopasuoB [IJIA/HK (comepkanne HK cocrasmnsiio 5, 10, 15
Mac. %) moj BiustHueM Y O-u3TydeHus JTJIUHON BOJHBEI A = 254 HM B TeueHue 50 4acos
MoKasajo, 4YTO TeMIleparypa IUIaBleHUsT CHUXkaeTcs Ha 2-5 °C, a cTemneHb
KPUCTALTUIHOCTH — Ha 3-4%. MexaHndeckrue XapaKTePUCTHKHU MPU 3TOM YXYIIIAFOTC.
BrieykazanHasi JuiiHa BOJHBI YACTO MCTOIB3YETCS UCCIIEIOBATEISIMU KaK yCKOPEHHBIH
METO/l UCTIBITAaHUH [2].

['upponu3z  cinoxkHoro  3¢dupa MoOXKeT  ObITh  aBTOKATAJIM3UPOBAH  JIOOBIMHU
KapOOKCWJIbHBIMU ~ KOHIIEBBIMH TPYMIAaMH, HM3HAYAIBHO MPHUCYTCTBYIONIMMH WIIH
00pa3yIIMMHUCSI BO BpeMs pPACIICIUICHHS IEMH. Y CTaHOBJICHO, 4TO MU (y3us BOJIBI B
aMop(hHOM TOJUJIAKTUIE TPOUCXOTUT He To 3akoHy Duka, a gobaBiIeHHE Kaydyka
TopMo3uT Tpouecc auddysun. MccnenoBanme BausHUS Boabl Ha Matpuiy I[IJIA
MOKa3ajio, 4YTo MpH Bo3AecTBuM Boj bl B TeueHue 130 aueii npu T = 22°C tepMmorpamMmsl
JCK wuccnenyembix o0pa3iioB He coaepxanmu nuka crekinoBanust [1JIA. Tlo-Buaumomy,
NOTJIONICHHAsT BOJA BBI3BIBACT IUTACTU(HKAIMIO TIOJIMMEpa, YTO YBEIMYHUBACT
MOJIBFDKHOCTH TIETIEH, YTO MPUBOAUT K CHIDKCHHIO WJIM WCYC3HOBCHHUIO TEMITCPATyPhI
CTEKJIOBaHHS Ha TepMOTpamMMax IJIaBJICHUS.

Cnmcok JiuTepaTypsl:

[1] Tepmovrunasn FO. B., I[loozoposa M. B. Xum. ®usuka. 39 (1), 57-65 (2020).

[2] Olewnik-Kruszkowska E., Koter 1., Skopinska-Wisniewskab J., Richert J. J.
Photochem. Photobiol., A. 311, 144-153 (2015)

[3] Tertyshnaya Y., Podzorova M., Moskovskiy M. Polymers. 13 (3), 461 (2021).
baarogapHocTu

Pesynomamuvr uccnedoseanus nonyuenvr 6 pamxax cpamma Ilpezudenma Poccuiickou
Dedepayuu Ha 20CYOaAPCMBEHHYIO NOOOEPAHCKY MONOObIX POCCUNUCKUX YUEHbIX —
kanouoamos nayk Ne MK-2082.2022.1.3 « @ynKyuonaivHvle IKOMAMepUaibl Ha OCHOBE
ROMUNAKMUOA U HAMYPATbHO20 KAY4YKa O npomblulieHHocmu u "3enenvix" mexnonoaui
BLIPAWYUBAHUS CEIbCKOXO3AUCTBEHHBIX KYIbIMYPY.
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NCCIEJOBAHUE BJIMAHUA YIIEPOJHBIX HAHOBOJIOKOH "
HAHOTPYBOK HA ITPOIECCBI TEPMUYECKOI'O CTAPEHUA
KOMITO3UTHBIX INIEHOK HA OCHOBE TEPMOCTOMKHNX
INOJIMNUMHU 0B

Kyniwman U.B., Hukonaesa A.JIL., Topman U.B.

HUncmumym evicokomonekynapuvix coeounenuti Poccutickoti akademuu HayK,
2. Canxkm-Ilemepoype
i.v.kuntsman@gmail.com

HccnenoBanuss cnocoOOB BIMSHUS Ha TEPMUYECKYH0 CTAOMJIBHOCTh IUIEHOYHBIX
HAaHOKOMIIO3UTHBIX MATEpHUAJIOB HAa OCHOBE TETEPOAPOMATHUECKUX IOJUHMHIOB
KPUTHUYECKH BaXXHbI IJI MOJUMEPHOTO MaTepuajoBeleHUs. B ycnoBUAX UIMTEIBHOTO
TEPMHYECKOT0 BO3ACUCTBUSA (T.€. B YCIOBUSAX TEPMHUYECKOIO CTApEHUs) B MOJIMMEPHOMN
MaTpUlle MPOTEKAIOT TaKHUe IMPOLECChl, Kak o00pa3oBaHHE JIOKAJIbHBIX JAE(PEKTOB,
CBSI3aHHBIX C TEPMHYECKOHN NECTPYKLMEN MOJIMMEPHBIX 3BEHBEB, U MPOCTPAHCTBEHHOE
CIIMBaHWE Makpoleneil T.e. 00pa3oBaHHME «JICCTPYKIMOHHBIX» CIIMBOK  [1].
VHTEHCUBHOCTh NPOTEKaHUS ATUX IPOLECCOB ONPENEIACT MEXAaHWYECKOE ITOBEICHUE
NOJIMMEPHOW IJIEHKH, TMOJBEPrHYTON TepMuuyeckoMy crapeHuto. Panee ObuIo
YCTAaHOBJIEHO, YTO HAHOHAIMOJHUTENU YTJIEPOJHOTO THUIA CIHOCOOHBI CYIIECTBEHHBIM
o0pa3oM BIHATHL Ha MeXaHWYeckue, TpuOosorndeckue [2] u smextpuueckue [3]
CBOMCTBA IJICHOYHBIX MOJIUUMHUIHBIX MATEPUAIIOB.

Ha npumMepe HAaHOKOMITO3UTOB Ha OCHOBE noyin-4,4’-okcuaudeHu-
aeanupomermiutumuga  (PMDA-ODA), coxepkamux — pasiddHble  KOHIEHTPAIMH
VIJIEPOJHBIX  HAHOBOJIOKOH M (PYHKUIHMOHAJIU3UPOBAHHBIX  HAHOTPYOOK,  ObLIN
UCCIIE0BaHbl XapaKTepbl U UHTCHCUBHOCTH M3MEHEHUM MEXaHUYECKUX XapaKTEPUCTUK
HAaHOKOMITO3UTHBIX U TMOJMUMHUAHBIX IUJIEHOK B YCJIOBUSIX JIUTEIBHOTO BO3JEHCTBHS
temnieparyp B ob6mactu 400-500 °C B TeueHme pasIMUHBIX MPOMEKYTKOB BPEMEHH.
MexaHuueckue XapakTepUCTUKH TUIEHOK JI0 M TIociie TepMOooOpaboTOK ONpeaesuiuch Ha
YHUBEPCAJIbHON Pa3phIBHOMN MaIIMHE B PEXKUME OJTHOOCHOTO PACTSIHKEHUSI.

B paGore npoaeMOHCTPUPOBAHO, UYTO B YIJIEPOJOCOJEPKAIIUX HAHOKOMITO3UTHBIX
IUICHKAX TMPOLECChl CTApeHUsT MNPOTEKal0T MEHEE WHTEHCUBHO, 4Y€M B IUICHKE
MaTPUYHOTO MOJMUMMJA: TPOYHOCTh U TpelenbHas AedopManus KOMIIO3UTOB,
collepKallluX KaK YIJIEPOJIHbIE HAHOBOJIOKHA, TaK W (YHKIMOHAIU3UPOBAHHBIC
HAHOTPYOKH, CHMKAIOTCSI MEAJIEHHEE, YeM Yy KOHTPOJIbHOW IMJIEHKHU. DTO YKa3bIBaeT Ha
HaJu4Yhe  JIOMOJHUTENIbHBIX  (U3UKO-XMMUYECKUX  B3aUMOJCHCTBUA  MEXIY
MaKpOLEMSIMU MATPUIIbl MOJUMMHUJIA M TOBEPXHOCTHIO HAHOYACTHI], OKAa3bIBAOIIUX
cTabWIM3HpYIOIIee IeHCTBUE HA MEXAaHUUECKHIE XapaKTEPUCTUKH HAHOKOMITO3UTOB.
Cnucok JuTepaTypbl:

[1] Bessonov M. 1., Koton M. M., Kudryavtsev V. V., Laius L. A. Polyimides — Thermally
Stable Polymers. New York, Plenum Publishing Corp. (1987).

[2] Ogbonna V. E., Popoola A. P. I., Popoola O. M., Adeosun S. O. Journal of
Thermoplastic Composite Materials. 61 (2), 176 (2021).

[3] Hyang Hwa So, Jae Whan Cho, Nanda Gopal Sahoo. European Polymer Journal. 43
(9), 3750 (2007).
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HAHOKOMIIO3UITMOHHBIE MATEPUAJIBI HA OCHOBE
HNOJUJIAKTHIA 1 HEOPTAHUYECKOH ®A3BI SI0;,
JUCIIEPTUTPOBAHHOMU B ITOPAX IOJIMMEPHOU MATPUIIbI

Hsanosa O.A., Tpopumuyk E.C.

Mocrosckuti cocyoapcmeennwiil ynusepcumem, Mockea, Poccus

Olgal2hf@gmail.com

H3BecTHO, 4TO 0HOOCHAs AedopManius KpucTtauinueckoi mieHku nomunakruaa (I1JI) B
anupaTUUECKUX CIHUPTAX peaU3yeTcs N0 MEXaHU3MY JeJIOKaIM30BAHHOIO Kpeil3uHra ¢
(dopMupoBaHreM (GUOPUILIAPHO-TIOPUCTON CTPYKTYPBI, KOTOpPasi MOXKET CTaTh OCHOBOM
JUIsl KOMITO3UIIMOHHOTO Martepuana. Panee [1] Ha ocHOBe Takoil MaTpHIbl ObUIH
MOJIYYEHbI KOMITO3UTHI OMOMEIUIIMHCKOTO Ha3HAYEHHS, a TAKKe MOKA3aHO YCKOpsIoIIee
JeicTBUe HamonHutesns Ha aerpagauuto I1JI [2]. HMHTepecHoil 3amayedt ocraercs
YCTAHOBJICHUE BIUSHUS MMOPUCTON CTPYKTYPHI, COCTaBa U MOP(OJIIOTHH HEOPTAHUYECKOM
da3pl B Mopax MOJMMEPHON MATpHUIlBI HAa XapakTep U CKOPOCTh THUIPOIUTHYECKON
JIeCTpYyKIuu u 6uopasnoxxkenust [1JI 1 KoMIo3uTOB Ha €ro OCHOBE.

[lens paboThl — co3gaHue KOMMO3UIIMOHHOTO MaTepuana Ha ocHoBe I1JI u ¢aszer SiOy,
JUCIIEPrUPOBAHHON B IOpax  MNOJMMEPHOM  MATpUllbl, C  BapbUpPYEMBIMU
(GyHKIIMOHAILHBIMU CBOMCTBAMH M KOHTPOJIUPYEMBIM BPEMEHEM PA3JIOKECHHUS.
Awmopdusre muenku [1JI Tommunaoi 80-85 mxm (Tct=63°C, Mw/Mn=1.8), mosy4eHHbIC
ropsiYMM TPECCOBAHMEM C OXJIAXKICHHEM BOAOW, KPUCTAIUIM30BAIM B 3TAHOJE MpPHU
T=50°C B Teuenune 45 wmuH. CTeneHb KPUCTAUIMYHOCTH o coctaBuina ~40%.
Hedopmanuto Ha 80% npoBoaunu B staHoie npu T=25°C. O6weMm nop coctaBui ~33%
npu cpegHeM quamerpe mop ~8 HM. [1o 3071b-renb TEXHOIOTHH TMPOBOIMIIH in Situ CHHTE3
gactuir Si02 B mopax mnosmMepHoil matpuibl. ConepikaHue HEeopraHuYecKod (Qassl
coctaBuiio 10 13%, Heopranundeckas (aza ¢ pazmepom vactuil 50-150 HM JTokanu3oBaHa
B [IPUIIOBEPXHOCTHOM CJIO€ Ha ITyOuHe 10 20 MKM.

HccnenoBanbl 0COOEHHOCTH THAPOJIIUTUYECKON JECTPYKIUHU MOJTYYEHHBIX KOMIIO3UTOB B
cpene ¢ocdatHoro Oydepa mnpu pH=9 u T=37°C B pexume NOCTOSHHOTO
NepeMeNIMBanus. YCTaHOBIEHO, YTO HamOoJiee aKTHMBHO TUIPOIUTHYECKHE IPOIECCHI
MPOTEKAIOT B MECTaX JIOKAJTU3AIMHU HAMOJHUTENS YKE C TIEPBBIX HEJETb BBIICPKUBAHUS

B Oy(epHOM pacTBOpE MO MOBEPXHOCTHOMY MeXaHu3My 3po3uu (Puc.1).
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Puc. 1. — COM-mukpodororpadun moepxuoct (a) u ckoina (0,8) kommoszura [1JI-SiO;
CITyCTS 2 HEIeJIU TUAPOIIU3A.

Cnmcok JiTepaTypsl:

[1] Trofimchuk E.S., Efimov A.V., lvanova O.A., et al. Polymer Science - Series A., V.60.
— P.842-850 (2018).

[2] Trofimchuk E.S., Moskvina M.A., Nikonorova N.I., lvanova O.A,, et al. Eur. Polym. J.
139, (2020).
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KOMITIO3UIIMOHHBIE CKA®POJI/IbI HA OCHOBE
BUOPA3JIAI'AEMbBIX TOJINIPUPOBU I'MIPOKCHATTATUTA
JJI1 MTH) KEHEPUU KOCTHOU TKAHHA

Hy6unenko ['.E., Akumuenko 1.0., bouapor B.C., bonbbacos E.H.,
TBepnoxiedbos C.H.
Tomckuii nonumexnuueckuul yHusepcumem, 2. Tomck, Poccus
dubinenko.gleb@gmail.com

3a mocneaHue ECATUICTHS ObUIO TMPEIJIOKEHO MHOXKECTBO HOBBIX MATEpUANIOB IS
XUPYPrUYECKOTO JICUCHHMS] CETMEHTAPHBIX KOCTHBIX JedekTtoB. OmHuMm u3 Haubosee
MEPCIEKTUBHBIX CPEUM HUX SBISAETCS PEKOHCTPYKIMS KOCTH C UCIOJIb30BaHHEM
IICPCOHATN3UPOBAHHBIX OHMOpa3IareMbIX KOMIO3HIMOHHBEIX ckaddonaoB [1]. Cpemu
HanboJiee BaXKHBIX XapPaKTEPUCTHK OMOCOBMECTUMOCTH ckaddoiaga MOKHO OTMETHTh
€ro  apxXuTeKTypy ¢ CBOWCTBa TOBEpXHOCTHU: cKapdoia JAOMKEH HMETh
MPUBJICKATEIIBHYIO I KJICTOYHOM aJre3uy TMOBEPXHOCTh M B3aMMOCBS3aHHYIO
MOPHUCTYIO  CTPYKTYpYy JUIS  YCHEIIHOM  BacKyspuzalud W (GopMHUpOBaHHUS
BHEKJICTOYHOTO MaTpukca [2]. B HacTosmiem uccinenoBanuu mMerogaoM 3Dmeuatn ObLin
M3TOTOBJICHBI OMOMUMETHYECKHE CcKa@oiabl M3 KOMIO3UIIMOHHOTO MaTrepuaiga Ha
OCHOBe  OwWopasimaraeMoro  IoJuMepa  TOJUKANpOJaKTOHa W HAIOJTHHUTENSA
runpokcuanatura (Puc.1).

.......
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3Dckaddonna, MmakpocTpykTypa ckaddoiaa, moBepxHocTbckaddoiaa B pexume
JETEKTUPOBAHUS 0OPAaTHO-OTPAXKEHHBIX AJIEKTPOHOB.

beutn wWccienoBaHbl BIMSHUE MAacCOBOM JOJIM THUIPOKCHANATUTA M TEPMUYECKOU
00paboOTKM KOMITO3UTAa Ha CBOWCTBA TIOJMMEPHOW MATPHIBI M HaleYaTaHHBIX
ckapdonaoB. bbUI0O MOKa3aHO, 4YTO HW3TOTOBJICHHBIE KOMIIO3UTBI  COXPAHSIOT
TEPMUYECKYI0 W XMMHYECKYIO CTOMKOCTh B JMAama3oHE TEMIEpaTyp JKCTPy3UHU
¢unamenta u 3Dneuatn ckaddonmoB. Ilpu 3TOM U3MEHEHHWE MacCOBOW JIOJH
HATOJIHUTEINS BIMSIET Ha KPUCTAJUIMYHOCTH U MOJIEKYJISIPHO-MAcCOBOE€ paclpejieieHue
nosnukamnposaktoHa. Kommosutel ¢ HanonHenuemM n0 20 wacc.% COXpaHSIOT
HNOJUANCIIEPCHOCTh ONMU3KYI0 K 2, 4YTO SIBISETCS OJIarONpHUATHBIM (HaKTOpPOM IpHU
pa3zpaboTke OmopasaraeMbIX MaTepraIoB ¢ KOHTPOJIUPYEMBIM CPOKOM JIeTpalalliu.
Cnucok quTeparyphl:
[1] L. Zhang, G. Yang, B.N. Johnson, X. Jia. Acta Biomaterialia84 16-33(2019).
[2] J.J. Chung, H. Im, S.H. Kim, JW. Park, Y. Jung. Frontiers in Bioengineering and
Biotechnology 8 1251(2020).
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BUOPA3JATAEMbBII MATEPUAJI HA OCHOBE
MOIUPUILTNPOBAHHOTI'O KPAXMAJIA U
HOJIM'EKCAMETHUJIEHT' YAHU/INHA

Moununa A.I1., Anpstuna K.B., Cmupuosa JI.A., Cmupuosa O.H.

Huoicecopoockuiti cocyoapcmeennwiii ynusepcumem um. H.U. Jlobauesckoeo,
2. Huorcnuii Hos2opoo
mon.alina99@mail.ru

Cy11ecTBEeHHBIM HEJOCTATKOM COBPEMEHHBIX CHHTETHUYECKUX MATEPUATIOB SIBISETCA MX
YCTOMYMBOCTh K OHOJIOTMUECKOMY pA3JI0OKEHUIO, YTO HETaTUBHO CKa3bIBAE€TCAd Ha
COCTOSIHMM OKpyxXkatomied cpenpl. [lo 3Tolf mnpuunMHE 3HAYUTENBHOE BHUMAaHUE
NPUBJICKJIA TPUPOJHBIC MOJUMEPHI, MPEUMYIECTBEHHO, Monucaxapuabl. Haunbonee
pacnpoCTpaHEHHBIM M JOCTYIHBIM Cpeard HUX 3TO Kpaxman. OH SBISAETCS NCUIEBBIM,
HETOKCHUYHBIM U, YTO CaMO€ Ba)KHOE, OMOpa3iiaraeMbIM MOJTHUMEPOM, MEPCIIEKTUBHBIM B
W3TOTOBJICHUM YIMAKOBOYHOro Marepuana. Lleab paboThl cocTosia B IMONYYCHHH
OuoaerpaAupyeMoro KOMIO3UIIMOHHOTO MaTepHhajla Ha OCHOBE MOJIU(UIHMPOBAHHOIO
KpaxMmaja ¢ OaKTepHUIIUAHBIMH CBOMCTBaMU. [[1s ylydIieHUsST MEXaHHMYECKUX CBOMCTB
Kpaxmalia TpOM3BENH €ro MOAM(PUKALHUIO MyTeM MPUBUTON  MOJUMEPHU3AINH
BUHUJAIeTaTa. B pesynbrare cuHTe3a ObUIa MOMy4YeHa IUCIEPCHS COIMOIMMEpa, Ha
OCHOBE KOTOPOM M3rOTOBWJIM IIEHKM METOJOM IIOJIMBA M3 PAacTBOpa HA JIABCAHOBYIO
noanoxkky. OO6paszusl cymwmm npu 50°C 10 MOCTHKEHHS TOCTOSHHOM Macchl. Jls
OpUIaHus MaTepualiaM >KellaeMbIX OaKTEpHIMIHBIX CBONCTB B IIOJIyYECHHYIO
KOMITO3HUITMIO BBOJWIM MONUrekcaMeTuieHryanuaua-xiuopu (III'MI-x), HeTokcuuHbIN
AQHTUCENITUK B COCTaBE MHOTUX JAe3uHPUIUpYIOIUX cpeacTB. HccnemoBanue
OaKTepUIIMTHOCTH KOMIIO3UITMOHHBIX MaTepHUajoB MOKAa3ajo, YTO TpPH COJEp’KaHUU
I[I'MI'-x 15% nuametp 30HBI MHTHOMpOBaHMs pocta Oakrepuit Staphylococcus aureus
coctaBisger 16 MM. OTOT (akT MO3BOJIAET FOBOPUTH O HAJMYUU Y MATEPUAJIOB SIPKO
BBIPKEHHBIX OMOIUAHBIX CBOMCTB. [[eHHBIM KadecTBOM pa3pabaThiBaeMOro MarepHualia
SBIISIETCSI €r0 CHOCOOHOCTh K Omojormueckomy pasnoxenuto. Kommnosursr ¢ [II'MI-x
MoJIBEprayii Bo3eicTBHIO mieCHeBoro rpubda Aspergillus niger (Puc.1).

Puc. 1 — [Inénouynbie MaTepHalbl A0 U MOCJE UCTIBITAHUN OMOIETpa aiiu.
VYcraHoBIEHO, 32 4TO 28 JMHEH MOTEeps MAacChl TUIEHOYHBIX 00pasloB cocTaBisieT 96%.
CrnenoBarenbHO, MOKHO 3aKIIIOUUTh, YTO MPUCYTCTBUE aHTUOAKTEPUAIBHOTO arcHTa B
COCTaBe MaTepuajlia He TMPEemsITCTBYeT ero OuomecTpykuuu. Kommo3uinoHHbIe
MaTepuagbl Ha OCHOBe MoauduimpoBaHHoro kpaxmaia u [II'MI-x o6nagaroT
OaKTepUIIMTHBIMHA CBOWCTBAMH U, B TO KE BPEMs, SIBISIFOTCSI OMOpa3iaraeéMbIMu.
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CBOIMCTBA KOMIIO3UIINIA HA OCHOBE TEPMOIIJIACTHYHOTI'O
NEKCTPUHA, IOJIUTUJIPOKCUAJIKAHOATA U NOJTUJIAKTHIA

HcxakoB A.®D., Hazaposa B.Jl., Cnupunonosa P.P.

DedepanvHoe cocyoapcmeentoe 0100xcemnoe 00paz08amenbHoe YupeltcoeHUe BblCULE2O
npogeccuonanbHo2o obpazosanus « Kazanckuii HAYuoOHaIbHbLL UCCTE008aAMENbCKULL
MEXHON0SUYECKUL YHUBEPCUMem »

2. Kaszanv
iskhakov.adil@mail.ru

[Tonumepsl HAXOAAT NPUMEHEHUE BO MHOTHX OTpacisiX, TaKMX KakK IPOU3BOJICTBO
YIAKOBKH, TOCYAbl M MEOULMHA. TepMOIUIACTHYHBIE KOMIIO3MIIMOHHBIE MOJIMMEPHBIE
MaTepuabl HUMEIOT MPEUMYLIECTBO IIeped TpPAaJULUUOHHBIMM nonuMepamu [1].
Pa3paboTka HOBBIX KOMIO3UIIMOHHBIX MaTEpHaOB HA OCHOBE OMOMOJIMMEPOB SIBIISIETCS
aKkTyaJdbHOW 3amaueii. B rpynme OuomomuMepoB OOJbIIOE BHUMAHHE —YAESIOT
OouopasznaraeMeiM nonuMmepaM. Haunbonee mupoko u3 psaa NPUPOAHBIX COEAMHEHUN B
OuopasznaraeMbpIX Marepuaiax HCHOJIb3yeTCs KpaxMmal U COEIMHEHMs] Ha €ro OCHOBE,
HanpUMep, ACKCTPUH. TepMOTUIaCTUYHBIN IEKCTPUH XapaKTepU3yeTCsl HU3KUMH (U3UKO-
MEXaHUYECKHUMH CBOWCTBAMH, BOJOCTOMKOCTBIO M CpOKOM Ouoperpamauuu [2].
IToBBICUTH JaHHBIE CBOMCTBA BO3MOYKHO CO3JaHUEM KOMIO3WIIMN TEPMOILIACTHYHOTO
JEKCTPUHA C JPYTMMH OMOAETrpaaupyeMbIiMu nonuMmepamu. K Takum nonumepam MOXKHO
OTHECTH MOJIUTUAPOKCUATKAHOAT U MOJTWIAKTHULL.

[enbto uccnenoBanus ObUIO U3yYeHUE (PU3UKO-MEXaHMUECKUX CBOMICTB, BOJIO-, BIAaro- u
OuocroiikocT OUONErpaJupyeMbIX KOMIO3MIMI Ha OCHOBE TEPMOIUIACTUYHOTO
JIEKCTPUHA, MTOJIMTUIPOKCUATKAHOATa U TIOJIUJIAKTH 1A,

[Tyrem cmemenuss Ha OpabeHaepe NOIYYEHBI KOMIIO3MLMHU TEPMOIUIACTUYHOTO
JIEKCTPUHA, TOJUTHAPAKCUATIKAHOATa U NOJMJIAKTHIA PA3JIMYHOIO cocTaBa. M3ydeHsl nx
(bU3UKO-MEXaHUYECKUE CBOMCTBA, BIIaro-, BOJIO- 1 OMOCTOMKOCTb.

Iloxa3aHO, 4TO yBEIWYEHUE MACCOBOIO COIAEPKAHUSA TEPMOILIACTUYHOIO IEKCTPUHA B
KOMITO3ULIUK € TOJUTHIPOKCHAIKAHOATOM CIOCOOCTBYET YBEJIIMYEHHUIO pa3pylIaroliero
HanpspokeHusa ¢ 7,8 no 9,6 Mlla u monyns ynpyroctu ¢ 163 go 233 Mlla, a Takxe
CHIKAET BJIaro-, BOJO- ¥ OMOCTONKOCTb.

BBenenune nomwiaktuza 0B KOMIIO3MLMIO  TEPMOIUIACTMYHOIO  JEKCTPUHA  C
MOJIUTUIPOKCHAJIKAHOATOM TMPUBOJIUT K MaJIeHUI0 €€ (PU3MKO-MEXaHMYECKUX CBOMCTB.
VYBenuueHne KOHUEHTpalUU MOJIWIAKTHAA CHUXKAET paspyliaroliee HanpsbkeHue 1o 1,1
MIIa u monyns ynpyroctu ao 46,3 Mlla. Pe3koe nagenue CBOMCTB, BEPOSTHO, CBA3AHO C
TEM, 4TO TEPMOIUIACTUYHBIN JAEKCTPUH U MOJTWIAKTUI HE COBMECTUMBI, YTO NMPUBOAUT K
pPacTpECKMBAaHUIO Marepuaia B X0/ OLUEHKU OMOCTOMKOCTH KOMITO3HMIIMM Ha OTKPHITOM
rpyHTe. B TOXE BpeMs NPUCYTCTBUE NOJMIAKTHIA MOBBIIIAET BJIAro- U BOJOCTOMKOCTH
KOMITO3HIINI.

Cnucok JuTeparypsbl:

[1] Mazitova A.K., Aminova GK., Zaripov l.l., Vikhareva I.N. Nanotechnology in
Construction. 13, 32 (2021).

[2] Crini G. Journal of Inclusion Phenomena and Macrocyclic Chemistry. 98, 11 (2020).
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MEXAHO-ONTUYECKHU OTKJIUK JIACTUUYHBIX IOJTUMEP-
JUCIHEPTUPOBAHHBIX XOJIECTEPUYECKHUX KUAKNX
KPUCTAJIVIOB
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Mocrosckuti cocyoapcmeennwiil yrusepcumem umenu M.B. Jlomonocosa,
Xumuyeckuti paxynomem, 2. Mockea
balenko.nik.msu@gmail.com

Co3nanne MEXaHOUYBCTBUTENBHBIX CHUCTEM, CIIOCOOHBIX W3MEHATH CBOM (DU3UYECKHUE
CBOICTBA IO/ IEUCTBUEM MEXAHUUYECKOHM eOopMaluH, SIBISIETCS OJTHOM U3 aKTyaJlbHbIX
3ajay  MarepuasnioBeneHus. JlanHas pa0oTa TOCBSIIIEHA CO3JAHUIO  TOJUMEp-
JUCTIEPTUPOBAHHBIX ~ XOJECTEPUUYECKUX  JKUJKUX  KPUCTAIJIOB C  CEJIEKTUBHBIM
OTPOKEHHEM CBETa, JIEMOHCTPUPYIOIIMX W3MEHEHHE OINTUYECKHUX CBOMCTB TIOJ
neicTBueM aegopMaiuu (MeXaHo-ONTUYECKUN OTKIIHK).

JIns1 3TOTO XONECTEPUUECKUE JKUIKOKPUCTATUIMUECKUE CMECH HAa OCHOBE NPOU3BOJHBIX
XO0JIeCTepMHa OBLIM PABHOMEPHO JIUCIIEPTUPOBAHBI B TPEX THMAX JJIACTHUYHBIX
NOJIMMEPHBIX MaTpull: ciutoM nonuyperane (I1Y) u monmucuinokcane, a Takxke B
nonuBuHuioBom crnupte (IIBC), mmactudunupoBanHoMm riauiepuHoM. B mporecce
OTBEPXKIACHUS KOMIIO3UTOB MPOUCXOUIIO0 (Da3oBoe paszzesieHne ¢ 00pa3oBaHUEM Kalelb
KUJIKUX KPHUCTAIJIOB B MOJMMEpHOM Matpuile. Takum 00pa3oM OBLIM TOJYYEHBI
SPKOOKpAIIEHHBIE (32 CUET CEIEKTUBHOTO OTPAXKEHUS CBETA) TIICHKH.

MexaHnYecKoe pacTSIKEHHE 3THX IJICHOK PE3KO MEHSAET MX LIBET, YTO BBIpaKaeTcs B
CMEIIEHUU MHKa ceNeKTUBHOTO oTpakeHus cBeta (COC) B KOPOTKOBOJHOBYIO 00J1aCTh
CHEKTpa M YBEJIUYEHUM €r0 MHTEHCUBHOCTH. DTOT CABUT MOJHOCTHIO 0OpaTUM — IMOCJe
dbukcanuu pacTsIHYTOH MIIEHKH HaOIIOAaeTCsl OOpaTHOE CMEIIICHUE TTHKA.

HaunGonbmmit MexaHo-ONTHYECKUH OTKJIMK HAOII0JAeTCsl y KOMITIO3UTOB Ha ocHoBe [1Y
— casur muka COC pocturaer 200 HM, TpH 5TOM OHHM CIOCOOHBI K OOJIBIINM
obpatumbiM nedopmarusim (1o 300%) [1]. IlonucuiaokcaHOBBIE KOMITIO3UTHI HMEIOT
HU3KYI0O MHTEHCUBHOCTb OTPa)XCHHUSI CBETa M3-3a TOMEOTPOMHON OpPUEHTALMM >KUAKUX
KpuctauioB B Kamsax. Komnosutsel Ha ocHoBe [IBC mokazanu 3HaYMTENBHBIN MEXaHO-
ONTUYECKUN OTKIUK B HHTeHCUBHOCTh COC, HO ux aedopmaiius HeoOpaTuma.

Oddext n3menenus nonoxeHus nmuka COC cBs3aH ¢ MEXaHUYECKU WHIYIIUPOBAHHBIM
YMEHBILIEHUEM 1Iara X0JIECTEpUUYECKOW CIUpPaAIH B KAIUIIX IPU OAHOOCHOM PaCTSKEHUHN
KOMMO3UTHBIX IUIeHOK. [lokazaHo, yrto caBur nmka COC 3aBUCUT OT CKOpPOCTH
nedopMalid — 9eM BBIIIE CKOPOCTh JedopManum, TeM OOJIbIIIe MEXaHO-ONTHYECKUI
OTKJIUK.

[TonyueHHble MaTepHaibl, MEHSIOIIME [BET npu JAedopManid, MOTYT CIYXKHUThb
MEXaHOXPOMHBIMU JaTYMKaMH JiepopMaiinm.

Cnmcok JiuTeparTypsl:

[1] Balenko N.V., Shibaev V.P., Bobrovsky A.Yu. Macromol. Mater. Eng., 306, 10
(2021).

baaroxapuocTu

Paboma evinonnena npu noodepoicke Poccuiickoeo nayunozo ¢ponoa (npoexm Ne 22-13-
00055).
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N3YYEHUE MEXAHU3MA U3I'MBA ITOJIMDTHUJIEH-
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B nHacrosiniee Bpems nepCeKTUBHBIM HaIllPaBJICHUEM HAyYHOT'O UCCIIEIOBAHUS SBIISIETCS
NoJiyueHue  (PYHKIMOHAJIBHBIX  IOJUMEP-HEOPTaHMYECKHX  HAHOKOMIIO3UTHBIX
MaTepuanoB. Takue CHUCTEMbl COYETalOT B cebe CBOWCTBA MOJMMEPHOW MAaTPHIIbI
(TMOKOCTh, DSJIACTUYHOCTh, HHU3Kas TUIOTHOCTb) W HEOPTaHUYECKOTO HAMOJHUTEIS
(MpOYHOCTH, BIIEKTPONPOBOAHOCTh, JKECTKOCTh). YK€ CHHTE3UPOBAHO MHOMKECTBO
HAaHOKOMIIO3UTOB, KOTOpBI€ CIOCOOHBI BBINOJHATH MEXaHUYECKYI0 paboTy mpH
nedopMaliid  TOJ  BO3JCHCTBHUEM CBeTa, TeMmmeparypbl, pH, BIaKHOCTH WU
AJIEKTPOMArHuTHOro mnoss. Ha 1aHHbII MOMEHT mNOAOOHBIE CHCTEMBI Majuo T/
NPUMEHSIIOTCS Ha MPAKTUKE, HO O0JacTh MX NPUMEHEHUS MOXKET OBITh OOIIMPHOI:
MOJIy4YeHHE JAaTYUKOB, 3aXBATOB, HICKYCCTBEHHBIX MBIIII] WJIM YMHOU OEKIBI.

OOBIYHO TaKHWe CUCTEMBI COCTOSIT U3 JIBYX U OOJee CIOEB, YTO SBISETCS MX TIABHBIM
HEJOCTaTKOM — CJIO)KHOCTh W JOpPOTOBHM3HA HMX CHHTe3a. B panHON paboTe MBI
mpeajiaraéM  HEJOpOro W TPOCTOM  crmoco0  TMONydeHUs  M3TUOAIOIIMXCS
HAHOKOMIIO3UTOB. B OCHOBE Hallero Meroja JIeXKHUT SBJIICHWE KpeH3uHra — Heymnpyras
nedopmaiis  CTEKI000pa3HBIX WM YaCTUYHO KPUCTAUIMYECKUX TOJIMMEPOB B
OPUCYTCTBUU  aJCOPOLMOHHO  aKTUBHOM  cpenpl  (anivdarnueckue  CHOUPTHI,
yraeBomopoasl). B xome  3Toro  mpomecca  MpPOUCXOAMT  (OPMUPOBAHHE
BBICOKOJTUCTIEPCHON (PUOPHILIISIPHO-TIOPUCTOM CTPYKTYPBI, B KOTOPOH in situ IpOBOAUTCS
cuHTe3 rugpoduiabHOoi daszsl Si02-nNH20.

B nacTosimieit pabote ObUTH MOTYyUYEHBI CAMOU3THOAOIINECS TUICHKA Ha OCHOBE MaTpPHIIbI
nonudTUIeHa Bbicokoil mimoTtHoctu (IT9BII). B kauectBe mpexypcopa HCHOJIb30BAJICS
pactBop osrmiacuiankar-40 (OTC-40), pacTBOpeHHBIH B H3OMPONUIOBOM CIHUPTE
(oobemuas gonst DTC BapeupoBaniack ot 10 1o 100%) 1 pacTBOp CBepXpa3BETBICHHOIO
MOJIMATOKCUCWIIOKCAHA B H3OMPOMWIOBOM crupTe (oO0bemHast nons 25%). beuim
U3y4eHbl XMMUYECKHI COCTaB, CTPYKTYpa, aJICOPOIIMOHHBIE CBOMCTBA U OIpPEJEIICHBI
BpeMeHa OTKJIMKa M pejlakcallui oOpa3loB MOJ JIeHCTBUEM MapoB Bojbl. Takxke ObLIO
00Hapy»KeHO, YTO MOJUITHIICH-KPEMHE3EMHbIE HAHOKOMIIO3UTHI MOTYT pearupoBaTh Ha
napbl U JAPYrux MOJSPHBIX JKUIAKOCTEH (aMMHUAK, CIIUPTHI, KETOHBI, CIOXKHBIE 3(PUPHI).
[Tpu 3TOM CKOpOCTh M3rMOa M pejakcaluy CYHIECTBEHHO 3aBUCUT OT HPUPOABI ITOM
KUAKOCTU. MbI mpeAmnojaraeéM, 4YTo MeEXaHU3M H3ruba HAHOKOMIIO3UTA CBSA3aH C
INPOHUKHOBEHHUEM IMOJIAPHOM JKUIKOCTH B IOPHI MAaTPUIIbl, 3a CYET B3aUMOJEUCTBHS C
rugpodunbHON (azoit SiO2-NH20 u pacmupeHust ITUX TMOP CO CTOPOHBI BO3ACHUCTBHS
XKUJKOCTH U CKATHS 3TUX MOP C 0OPaTHON CTOPOHBI.
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M3YYEHUE I'MAPOPUJIbHOCTHA HOBEPXHOCTH KOMIIO3UTOB
HA OCHOBE NNOJIMDTUJIIEHA HU3KOU IIVIOTHOCTHU C
JOBABJIEHUEM HATYPAJIBHOI'O KAYYYKA

Bapesn U.A.22, Tlonos A.A.1?

Y\dIrBEYH Unemumym 6uoxumuueckoti pusuxu um. H. M. Dmanyans Poccutickoti
Axaodemuu nayxk, 2. Mockea
2I'EOY BO Poccuiickuii skonomuueckui ynueepcumem um. I. B. Ilnexanoea,
2. Mockea
ivetta.varyan@yandex.ru

B Hactosimiee BpeMs BaXXHOM JKOJOTMUYECKOW MpoOIeMOil SIBISETCS TMOCTOSHHO
pacTtyiiee KOJIMYECTBO OTXO0JI0B CHHTETUYECKUX MOJMMEPHBIX MaTepUajoB Kak Ha CyIIIe,
Tak U Ha Mope. PacnpocTpaHeHue MmiacTUKOBOIO 3arps3HEHUs] KOPPEIUpYyeT C HU3KOU
IIEHOW M JOJTOBEYHOCTHIO TJIACTMACC, a TaKXKE HE3aMEHMMOCTBIO 3TOr0 MaTepuaia Ha
JAHHBII MOMEHT B HEKOTOPBIX OO0JACTAX, YTO OMpENeNsieT BBICOKUN YPOBEHb €ro
MCIIOJIb30BAHHUS.

HavanbHoll cragueil Ouojerpagauuy MoJuMepa sBIsETCsl MpUKpersieHue (aacopOorms)
MUKpPOOPTaHU3MOB K ToBepxHocTu monuMmepa. [loBepxnocts [1DHII, kak mpaswuiio,
ruipooOHa. BONbIIMHCTBO MUKPOOPTAaHU3MOB MOTYT MPHUKPETUIATHCS K MMOBEPXHOCTH,
eciy oHa ruapo¢uiabHa. [Ipencrapisano UHTEpec OonpeneanuTh CTeNeHb TuaPOGUILHOCTH
MOBEPXHOCTH 00pasloB B 3aBUCUMOCTH OT cojepkanus HK u moGaBok B cmecw.
['unpodunbHOCTh TIJIGHOK OLIGHHWBAJlaCh HAa OCHOBE M3MEPEHHM yria KOHTAKTa,
00pa30BaHHOTO MEXAY Karule BOJbI U MOBEPXHOCTHIO 00pa3na. Kammu Boabsl HAaHOCKIH
Ha TpPU pa3HbIX Yy4yacTKa IOBEPXHOCTU IUIEHKH. Pe3ynabTaToM sBiIsieTCS cpeaHee
3HAYEHHE TpeX HW3MEPEeHMi, IMPOBEJICHHBIX B pa3HbIX Mectax. OTHOcCHUTEIbHAS
MOTPELIHOCTh U3MepeHus coctanisiia ot 0,5 1o 2%. Pe3ynbpTaThl moka3aHbl Ha pUCYHKE.
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Takum 00pa3om, yroja KOHTaKTa yBenuduBaeTcsi Ha 35%, 4TO 00ecTeurnBaeT BBICOKYIO
THIPO(PHIBHOCTH TTOBEPXHOCTH KOMITO3HUTA.

baarogapHocTu

Hacmoawaa paboma 6Ovina evinonnena ¢ UCNOnb3068aHueM 000pY008aAHUS YeHmMpPa
konnexkmugnoz2o nonvzosanusi (L[KIl) ®I'BYH «UBXD um. HM. Omanysnay PAH
«Hoesvie mamepuaner u mexnonoeuuy u LJKII @I'6OY BO «P3Y um. I'B. [Inexanosa».
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CTPYKTYPA HAHOOPITAHU3AIIUN ®TOPCOITIOJIMMEPOB

JloceB A.B., Coxonosa JI.B.

MUPIA - Poccuiickuu mexnonoeuyeckuu ynusepcumem, 2. Mockea
losevandrey95@mail.ru

Bo Bpems cuHTE3a BBICOKOMOJIKYJSIDHBIX  COEQUHEHUH  dopMupyercs  UX
HAHOOPTaHU3AIMs B TOW WM MHOM CTETIEHH B 3aBUCUMOCTH OT YCJIOBUI €r0 MPOBEACHHUS
U XUMHYECKOTO CTPOEHUS MaKpOMOJIEKYJd, KOTOpas BMEIIAET YHOPSIOYEHHO
MOCTPOCHHBIE O0pa30BaHUSI M COSAMHSIONINE MX MPOXOJHBIC enu. HaHnoopranuzanus
UMeeT TePMOJUHAMUYECKYIO PUPOY U MEPECTPAUBACTCA C YETKOW NMEPUOJUIHOCTHIO C
IPOSIBIIEGHUEM MHO>KECTBEHHBIX (Da30BBIX MEPEXOJO0B BBIIIE TEMIIEPATYpPhl CTEKIOBAHUS
NOJMMEPOB  pasHOro  XuMuyeckoro  crpoenms [1-4]. B Tepnonmmepe
(BAD/TOIT/TIPABD), He  cnocoOHOM K  KpUCTAUIM3AIlMHM,  OOHApPYKCHBI
yIOpsiIOUEHHBIE 00pa3oBaHUs pa3MepoM 4 HM CO CPEIHHMU MEXKIIJIOCKOCTHBIMU
paccTosHuaMu 5.1 A, 0 KOTOpBIX CBHJETENLCTBYeT WMHTEHCHMBHBIA pedrekc ¢
MakcumyMoM mipu 20 = 17°, xak u B cinydae ¢propkayuyka CKD-26 (puc. 1). Ilocne
HarpeBanus npu 170°C nHa npudpakrorpamMme TeproiMMepa MPOSBHINCH [1BA
JIOTIOJTHUTENBHBIX pediiekca, yka3bplBarolue Ha (OPMUPOBAHME B HEM JBYX HOBBIX
BUJIOB HAHOOOPAa30BAHMII C MEXKIUIOCKOCTHBIMH paccTosHusamu 7.12 u 3.55 A,
collep>KaHMe M pa3Mep KOTOPBIX YBEJIMUYMBAETCA JIMHEWHO ¢ 16 1o 55 HM ¢ pocToMm
MPOJOIKUTENILHOCTH HarpeBanus (puc. 1, kp. 2-4). BaxkHo, 4To TepnoiuMep HaXOIUTCs
B Bs3KOTeKydeM cocTostaun pu 170°C cormacHo aumatomerpudeckoit kpuBoit. [Tepexon
B BS3KOTEKYyYee COCTOSHHE OOYCJIOBIIEH pacIajoM JIMIIb TOM YacTH YMOPSIOYCHHBIX
oOpa3oBaHuil pa3MepoM 4 HM, KOTOpbIe (POPMUPYIOT EUHYIO CETKY B Teproiumepe. 00
TOM CBHJIETEIbCTBYET CYIIECTBEHHOE YMEHBIICHUE WHTEHCUBHOCTH peduiekca cC
MakcuMmyMoM 1ipu 20 = 17° npu 75°C. OnHako AajibHelIee MOBBIIIEHHE TeMIIepaTyphbl
HarpeBaHus COMNPOBOXKIAETCS yBEJIWYEHUEM HMHTEHCHUBHOCTHM IOCIEAHET0, 4YTO
yKa3bIBa€T Ha BOCCTAHOBJIEHHWE OOJIBIICH YacTH ITUX HaHooOpaszoBanwii mpm 120°C,
HECMOTPS Ha TO YTO TEPIOIUMEDP YK€ HaXOJIUTCS B BA3KOTEKYUYE€M COCTOSIHUM (pHC. 2).
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Puc. 1. — lndpaxrorpamMmsl Tepnonau-mepa Puc. 2. — JludpakTorpaMmbl TEPITOTU-MEPa

(1) mocne narpeBanus B reuenue 20 (2), 45 mnocine narpesanus B reuenue 20 (1), 45 (2)
(3) 1 90 muH. (4) mpu 170°C. 1 90 (3) muH. ipu 120°C.

Cnucox 1uTepaTyphbi:

[1] Coxonosa JI.B. Bricokomonek. coen. — A. 29, 1731 (1987). [2] Cokonosa JI.B.

[Tnactuu. maccel. 5, 13 (2006). [3] Coxonosa JI.B. Beicokomorek. coea. — A. 59, 318

(2017). [4] Coxonosa JI.B. Beicokomonek. coea. — b. 36, 1737 (1994).
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TUAPOJUTUYECKUE U COPBIIMOHHBIE CBOMCTBA
BUOPA3JTATAEMBIX IIOJIMMEPHBIX ABCOPBEHTOB J1JIAA
OYUCTKHU CTOYHbLIX BOJ

Axuna A.P., Kopuna JI.A., Porosuna C.3., Mopnanckuit A.JI.

DeodepanbHoe 20Cy0apcmeeHHoe DI00NCEMHOe YUpexcoeHue HayKu
DedepanvHulii ucciedosamenvckuil yenmp xumuyeckou uzuxu um. H.H. Cemenosa
Poccuiickou akademuu nayx, e. Mocksa

nastya 0496@mail.ru

Haubonee pacnpocTpaHEHHBIM METOAOM OYKUCTKH MPOMBIIUICHHBIX CTOYHBIX BOJ OT
HMOHOB TSDKEJIBIX METaIOB cuuTaercs abcopOmus. OCHOBHBIMH — HEJOCTATKAMHU
UCIIONIb3YeMbIX B  HacTosiiee Bpems aOCOpOEHTOB SIBIISIIOTCS — IKOJIOTMYECKas
HECOBMECTHUMOCTh C OKPYKAIOIIEH Cpeoil 1 HEBO3MOXXHOCTh UX YHMUTOXEHUS TOCIIEe
cpoka skciuryatanuu. [losTomy pa3paboTka abcopOEHTOB Ha OCHOBE OHMOpa3araeMbIxX
MOJIMMEPHBIX ~ KOMITO3UIIMK,  oOmamarommx  3PGeKTUBHBIMA  aOCOPOIIMOHHBIMH
CITOCOOHOCTAMH HApsAy C XOPOIIMMH MEXaHHMYECKUMU XapaKTePUCTUKAMH, SBISACTCS
MEpPCIEKTUBHBIM HaIpaBlieHHWEM paboT TMPOBOAMMBIX B 23ToiM oOmactu. Takue
KOMIIO3UIIUU MOTYT OBITh MOJYUYEHBI U3 TPUPOAHBIX MosnddupoB nommnaktuaa (I1J1A),
nonuruapokcudyrupara (I1I'b) u monucaxapuma xuro3ana.

B mnpomecce okcriyataiuu B BOAHBIX  cpelax  aOCOpPOEHTHI  MOJBEPraroTCs
THIPOJUTHYECKOW  necTpykumu. [[ns oOleHku ee BIMSHHS Ha CTaOMIBHOCTH
pa3paboTaHHBIX KOMIMO3MUIMI OBUTM HM3YyYEHBI CIIOCOOHOCTh K BOJOIMOTJIOIICHUIO
MOJIy4YEeHHBIX aOCOPOEHTOB, a TaKKe JAECTPYKIUS B KUCIOTHBIX cpenax. [lokazano, 4to
CKOPOCTh TIOTEPH MacChl O0Opa3IOB 3aBUCUT OT KHCIOTHOCTH cpensl. [lpu sToMm
nobapneHue xuto3aHa B OumHapHble kommnosunuu [TJIA-TII'b npuBoIUT K yBEIMYEHUIO
CTEIMEHU U CKOPOCTHU THAPOIIH3A.

Jns ompeneneHusi COpOIMOHHBIX CBOWCTB MOJMYYEHHOUW TpoWHON kommo3zuiuu [1JIA—
[II'b—xuT03aH ¢ COOTHOIICHHEM KOMIIOHEHTOB 25:25:50 (mac. %) OBLIO TPOBEICHO
CpaBHUTEILHOE M3yUCHHE €€ a0COPOIMOHHON CIOCOOHOCTH IO OTHOIICHHWIO K HMOHAM
JKeJeza W XpoMa, SIBIISIONIUXCS 3arpsi3HUTENISIMH BOJHBIX CpEJll, C HCIOJIb30BAHHEM
METOJIOB pEeHTreHo-¢uryopecteHTHOro aHanu3a (POA) u ckaHupyronieil 371eKTpOHHOM
mukpockonuu (COM). OOHapyXeHO, 4TO COpOLMOHHAS AKTUBHOCTH 3aBUCUT KaK OT
COOTHOUIEHUSI KOMIIOHEHTOB B KOMIIO3ULIMSIX, TAK U OT MPUPOJIbl HOHOB METAJIOB U UX
KOHLIEHTpauuu B  pactBope. Ha  ocnHoBanmm  pgaHHeix COM  HarmsagHO
MPOJAEMOHCTPUPOBAHO, YTO HaxoxKJeHue TporHou kommnosuruu [TJIA—III'b—xuTo3an B
KOHLICHTPUPOBAHHBIX  COJIEBBIX  BOJHBIX pPAacTBOpax MPUBOJUT K  3aMETHBIM
MOP(OJIOTUIECKAM HW3MEHEHUSIM TOJUMEPHONH TIOBEPXHOCTU U  (HOPMHUPOBAHUIO
oTAeNbHON (pa3bl coyiei jkele3a W XpoMa B BHUJE JUCIEPCHBIX YacTuil, Gopma u
pacrpezielieHle KOTOPBIX 3aBUCST OT MPUPOJIbI JIEKTPOIUTA.

Ha ocHOBaHMM TOJIYYEHHBIX PE3yJIbTATOB MOXHO CHENAaTh BBIBOJ O TOM, UTO
pa3paboTaHHble TUIeHOYHBIE TpoitHbie kommno3uiiuu [IJIA-TIII'B-xuto3an umeroT
XOPOIIYIO THIPOIUTHIECKYIO CTa0MIBHOCTh U BBICOKHE aOCOpPOIIMOHHBIE CBOWMCTBA IO
OTHOILIEHUIO K MOHAaM TSDKEIBIX METANIOB U MOTYT OBITh HCIOJIb30BaHbl B KauyeCTBE
OunopasnaraeMbix aOCOpOSHTOB JIs UX COPOLIMH M3 CTOYHBIX BOJI.
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PASPABOTKA U NCCJIEAOBAHUE INOJIMUMHU/HBIX
KOMITO3UILIMOHHBIX MATEPUAJIOB KOMBUHHUPOBAHHOI'O
HAIIOJIHEHUA 1JIS1 FDM-IEYATHU

[omsixos U.B.Y, Baranos I'B.?, lunenxo A.J1.2, ITonosa E.H.?, iBanbkoBa E.M.?,
Enoxosckuii B.JO.2, FOnun B.E.1?

YCanxm-Ilemep6ypacruii [lonumexnuveckuii Ynuseepcumem Ilempa Benuxozo,
2. Canxkm-Ilemepoype
2fncmumym 6b1cOKOMONEKYIAPHbIX coedunenuti Poccutickotl akademuu Hayk,
2. Canxkm-Ilemepoype
polyakov-iv@yandex.ru

Jlonst aAIMTUBHBIX TEXHOJOTHMH HAa MHPOBOM pBIHKE B HACTOSIIEE BpPEMs AKTHUBHO
pacter, a HamOojee aKTUBHO HKCIUIyaTHUPYEMbIMH MaTepHallaMd JUIsl HUX SIBIISIOTCS
nonuMepsl. Bce 3TO 00ycNOBIEHO TeM, YTO pa3liMyHbIe AJTUTHUBHBIC TEXHOJIOTHH
HAXOJST CBOM TPUMEHEHHE B CaMbIX pPa3HOOOpa3HBIX cdepax OT MOITHOCTHIO
(YyHKIMOHANBHBIX M3JEJUA B aBWa- MU aBTOMOOWJIECTPOCHHUH JIO SHIONPOTE30B,
3aMeNnIarouXx KOCTHhIE AedekThl B MenuuuHe. OMHOW W3 TIaBHBIX MpoOIeM camoit
pacnpocTpaneHHoi TexHonorun — FDM-neuatn sSBISIOTCS HEBBHICOKHME MEXaHHYECKHE
XapaKTePUCTUKU U3JIETUH 10 CPABHEHUIO C TPAIUIIMOHHBIMA METOJAaMH MPOU3BOCTBA,
YTO  MOXET  MemaTrh HMX T[PUMEHEHHWI0 B  KauecTBe  (YHKIIMOHAJIBHBIX
BBICOKOHArpyaembix u3nenuil. PerneHvemM maHHOW MpoOJIeMBbI MOXKET BBICTYIATh
UCIOJIb30BAHUE KOMITO3MIIMOHHBIX MaTepUajoB KOMOMHHUPOBAHHOTO HAIOJHEHHS Ha
OCHOBE CYNEPKOHCTPYKIIMOHHBIX TEPMOILIACTUYHBIX MTOJTUMEPOB.

B  nmanHoii paGoTe OBIT  HMCHOJIB30BaH  CYNEPKOHCTPYKIMOHHBI  YaCTHYHO
kpuctaumueckud nonuumua P-OJJ®dO,cunte3upoBannbii B UBC PAH, Ha ocHoBe
nuanruapuaa P (1,3 -ouc (3,3 ', 4,4'-nukapOokcudenokcn) 6enson) u nuamuna OJJdO
(4,4'-6uc (4”-amuHOoeHOKCcH) nudeHwt) ¢ Temmeparypoir creknoBanus ~200°C,
teMriepatrypoil miasieHuss ~320°C, a taxxe Temrepatypoi tepmoaectpykuun ~540°C.
B kavectBe HamomHHTeNnel OBUTM HCIONB30BaHBI yriepoganbsie BojokHa VGCF
(Pyrograf®-111, CIIIA) c¢ paumametrpom ~100M wu mmmHoi 20-200MKM, a TakKxke
JUCKpETHBIE yraepoaHble BojokHa Umatex (Poccust) ¢ nuamerpom ~7MKM M JJIMHOM
~TMM.

Komno3uiimonHsle MaTepralibl ObUTH MOJYyYEHBl HA OCHOBE MOJUUMUIHONW MaTpHIlsl P-
OADO c nanoonokHamu VGCF, apMupyromumMu yriepoJHbIMU BOJIOKHAMHU, a TAKXKE C
ux KkomOumHamwmed. M3  maHHBIX ~ MaTepuaIoB  Hameyatalid — o0pas3lsl  Ha
AKCIIEPUMEHTAILHON ycTaHOBKe /it FDM-1miedatut BBICOKOTEPMOCTOMKUMU TJIACTUKAMM.
HccnenoBanbl  peosiorMyeckre, TEPMUYECKHE U MEXaHUYECKHUE XapaKTePUCTUKU
MOJIYYEHHBIX MaTEpHAJIOB, a TAaKXe€ WX BHYTPEHHSA CTpyKTypa. M3ydeHo BiusHUE
HATIOJIHUTENICH Pa3IMYHOr0 MacmTaba Ha CBOWCTBAa KaK MPH COBMECTHOM, TaK U MPH
pa3/ieTbHOM BBEJICHUU UX B MOJMMEPHYIO MATPHUILY.

baarogapHocTu

Uccneoosanue evinonneno npu gurancosoii noooepoicke PODU 6 pamxax nayuHoeo
npoexma Ne2(-33-90145.
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OITUYECKUE CBOMCTBA MATEPUAJIOB HA OCHOBE
AHU3O0OMETPUYHBIX B-IUKETOHATHBIX KOMIIVIEKCOB
EBPOIIUSA, JOIIMPOBAHHbBIX B MATPULY IIMMA

3ustauHoBa P.M., Jleména A.A., KuszeB A.A., Kpynun A.C., I'ansmernunos 0.1,

Kaszanckuii nayuonanvhwiil ucciedo8amenbCkuil MmexHolI02uYecKull YyHugepcumem,
2. Kazanw
ziyatdinovarm@mail.ru

KoopauHaiimoHHbsle coeMHEHHs JTaHTaHOMIOB (LN) SIBISIOTCS MEpCHEKTHBHBIMU
MarepuaiaMu JUIsi TPUMEHEHUsI B Pa3JIMUHBIX OOJAacTAX HAYKW U TEXHUKHU Onaromaps
Py UX YHUKAJIBbHBIX CBOMCTB. B HacTosIee BpeMs epexoiaT OT CUHTE3a COeIMHEHU N
Ln k ux BKIIOYEHHUIO B pa3iMyHbIC BUABI MATPUIl, YTO MO3BOJIIET MPUIATh HE TOJIBKO
XUMUYECKYI0 M TEPMHUUYECKYI0 CTaOWIBHOCTh KOMIUIEKCY, HO U  YyBEJIMYUTH
s dexTuBHOCTH TIOMHUHECHIEHIIMH. biiarogapst cBouM CBOWMCTBaAaM M HU3KOW CTOMMOCTH
UCaIbHBIMU KaHAMJAaTaMU JJisi KCIOJb30BaHUS B KAa4eCTBE MATPHUIIBI SBISIOTCS
nonumepsl [1]. B pabote ObuTH MOTy4eHB MUKPOPa3MEPHbIC KOMIIO3UIIMOHHBIC TIEHKU
¢ pa3nu4HbIM conepkanueM komruiekca EU(DKi2-14)3Phen 8 [IMMA u uccienoBaHbl uxX
JIOMHUHECIEHTHBIE CcBOWcTBa. CHEKTphl M3MYyUYEHHS] KOMIIO3UTHBIX IUIEHOK TIpH
KOMHAaTHOM TeMIieparype, TMOJy4YeHHbIe MpU Aex=340 HM (puc. 1), mOKa3bIBaroT
xapakrepuctudeckue nosocsl nepexonoB nona Eu(Ill) B tuanazone 500-750 HM.
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Puc. 1.— Cnektpbl BO30YXACHUS U Puc. 2. — Konnenrparmonnas
JIFOMUHECIICHITUY KOMIIO3UTHBIX IJIEHOK, 3aBUCUMOCTD JTIOMHHECIICHIIUU
conepxauieit 1% xommiekca Eu(III). KOMIIO3UTHBIX TUIEHOK MPU Aex= 340 HM.

HccnenoBanne KOHIEHTPALIMOHHOW 3aBUCUMOCTH  JIFOMUHECHEHUUN, ITOJTYyYEHHBIX
KOMIIO3UTHBIX IUIEHOK (puc. 2) T0Ka3ajo, YTO HWHTEHCHUBHOCTh W3JIYUYECHHUS C
YBEJIMUYEHUEM KOHILIEHTpAlMu JIIOMHHO(QOpA BO3pacTaeT HEJIMHEWHO U JOCTUTAEeT
Makcumyma 1nipu 15%. Ceronponyckanue mieHoK npepbimaeT 90% u nmpakTU4ecKu He
3aBucHT OT cojaepxkaHus komruiekca Eu(Ill). Takum oOpa3om, moigydeHHBIC IUIEHKH
ABIAIOTCS 3(PPEKTUBHBIMU TPO3PAYHBIMU CBETOTPAHC(HOPMUPYIONIUMU MaTepHUaIaMH,
NEPCTIEKTUBHBIMHU JIJIS1 ONITUKHU U OMTO3IEKTPOHUKH.

Cnucox 1uTeparyphbi:

[1] Knyazev A. A., Krupin A. S., Gubaidullin A. T., Galyametdinov Y. G. Optical and
structural characteristics of PMMA films doped with a new anisometric Eu(l11) complex
/I Acta Cryst. B 75 (4), 570-577 (2019).

baaronapuocru

Paboma evinonnena npu punarcosoii noooepaicke epanma PH® Nel8-13-00112.
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BJIMUAHUE CITOCOBOB OXJIA’KIAEHUSA HA HAIMOJIEKYJIAPHYIO
CTPYKTYPY IIOJIMMEPOB

A6ymaxmanosa 3.P.%2, Kynunckuii H.I'.3, ITantioxos I1.B.12, Tlonos A.A.1?

Y Poccutickuii sxonomuueckuii ynusepcumem um. I'.B. Ilnexanosa, 2. Mockeéa
2 Uncmumym 6uoxumuyeckuti pusuxu um. H.M. Dmanyans Poccutickoii akademuu Hayk,
2. Mockea
38 MUPDA - Poccutickuii mexHon02u4eckuil yHueepcumen, uHCmunym moHKux
xumuyeckux mexuonocuti um. M.B. Jlomonocosa, 2. Mockea
zubarzhat.akh@gmail.com

[Ipu mnepepaboTke MOJIUMEPOB OOBIYHO HMMEIOT MECTO HECTallMOHAPHbBIE YCIOBUS
TEIJIONEPEIaud U CKOPOCTh OXJIAKJICHUS pacIiyiaBa U3MEHSIETCS MO0 TOJIIMHE U3IENHs.
[ToBepXHOCTHBIE CIIOM OXJaXJalOTcsid ObicTpee, 4eM BHyTpeHHue. Ilostomy B
OOJBIIMHCTBE CIIy4aeB OOpa3yrOTCs HEOJAHOPOJHBIE MO pa3MepaM KpUCTAJUIMYECKUE
CTpyKTypbl. Ilpm HHM3KOW CKOpPOCTH OXJaXIEHUS paciylaBa OTHAEIbHBIE Y4YaCTKH
MaKpOMOJIEKYI B Je(EKTHBIX OOJACTAX MEPEeXOASIT B CKJIAIUaTOE CTPOCHUE (IOMEHBI),
NO3TOMY B IpOLECCEe KpUCTAUIM3allMK  O0pa3yloTcsli KPYMHOKPUCTAJUIMYECKUE
CTPYKTYpbI. [Ipy BBICOKOW CKOPOCTH OXJIAKIEHUSI 00pa3yIOTCsl MEIKOKPHUCTAIUTMUECKHE
CTPYKTYpbl, TaK KaK BpPEMEHM Ha NEPErpyNIupOBKY MOJEKYJI U MEepexoJ HuX B
CKJIaYaTO€ CTPOEHUE HEJOCTATOYHO, MO3TOMY KpHUCTAJUIM3alusl 3aKaHYMBAETCS Ha
npoMexXyTouHou ctaauu [1]. g u3ydeHus: BIMSHUS CKOPOCTU OXJAXACHUS B 3TOM
uccinenoBanun paccmarpuBarorcs cmecu [IDHII/IIKII ¢ cocraBom ot 100 mac.%
[IOHII no 100 mac.% IIKJI ¢ marom 10 mac.% KaXqoro KOMIOHEHTa, KOTOpbIE ObUIH
MOJIYYeHBI TTyTEM CMEIIEHUs B paciuiaBe. Jlajgee MoaydyeHHYIO CMECh M3MENbUaiu Mpu
MIOMOIIM POTOPHO-HOXKEBOW JPOOMIKMA M TOJNYYMIIU MEIKOJUCIEPCHBINH mopomiok. U3
MOJIy4YEHHOTO MOPOIIKAa METOJOM TOpsYero MpeccOBaHUS MOJIYYMJIM IUICHKH, TOJNIIMHA
KOTOpbIX BappupoBasiack ot 120 mo 180 wmxm. J1d mnongydeHus pa3auyHbIX
HaJMOJICKYJISIPHBIX ~CTPYKTYp OXJaXJACHUE IUIEHOK MPOBOAMUIM JBYMS LIMPOKO
MPUMEHAEMBbIMH METOJAMH, TaKUMH KaK BOJSHOE OXJaXJICHUE (3aKallka) W
€CTECTBEHHOE BO3AYIIHOE OXJIaXK/I€HHUE MOl THETOM.

UToObl TIOCMOTPETHh BIUSHHE CIOCOOOB OXJAXJACHUS Ha ITUICHKA OBUIM HW3Y4YEHBI
TeIIOPU3NIECKHE CBOMCTBA TUICHOK MeTofoM muddepeHInaibHoil  CKaHUPYIOIICH
kanopumerpun. Paccmorpum mnenku coctasa 90 TIDHIT/10 TIKJI, 50 TISHIT/50 TTKJT u
10 TIDHIT/90 ITKJI, oxmakaeHHBIE 3aKaJKOH M IT0J THETOM. MeTo/ OXJIaKICHUS IICHOK
Ha creneHb kpuctammuHoctu [IDOHII B cMecu mnpakTuyecku HE MEHSETCs, OHO
BapbupyeTcs B paiione 2%, a Ha MOJIMKANIpPOJIAKTOHOBOM YacTH CMECH €CTh WU3MEHEHUS.
Tak, cTeneHb KPUCTALIMYHOCTH 3aKaJICHHOW IUIGHKH MEHBIIE, YeM Y TIJICHKH, KOTopas
oxJIaXKJaxach Ioja raetoM Ha 6-17%.

Cnmcok Jimreparypsbl:

[1] bHopmmuuxoe B.I. OCHOBBI TEXHOIOTUH TEPEPaOOTKH IUIACTUYECKUX Macc.
Jlenunrpan, Xumus, 1983.
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OCOBEHHOCTH U3I'OTOBJIEHUA U UCCIEJOBAHHUE
CTPYKTYPHBIX CBOUCTB JIBYXMEPHbBIX YMHbBIX KOMIIO3UTOB
C MATHUTHBIM HAITIOJTHUTEJIEM

Boponiios C.A., Aunpees H.B, Konecnukosa B.I'., Ponnonosa B.B., Jleaga E.B.

banmuiickuii ghedepanvruiii ynusepcumem um. Ummarnyuna Kauma,
Hucmumym puzuxo-mamemamudeckux HAyK u UHGOPMAYUOHHBIX MEXHOIO2UM,
Kanununepao
stanisvorontsov@gmail.com

[Tonumepsl Osaromapsi pa3HOOOpa3HI0 XHMMHUYECKUX M (PU3MYECKUX, HAIpHUMep,
AIIACTHYHOCTh, TEPMOILIACTUYHOCTh U TPOYHOCTh, a TAKKE CTPOCHHIO MOJICKYJI MOTYT
NPUMEHATBCS B PasiIUYHBIX cdepax mpou3BoacTBa. Takum o0Opaszom, Osaromgaps
noauMepam yna€Tcsl peniatb MHOXKECTBO 3aflad Ui IMUPOKOTO Kpyra oTpacieil, B TOM
YHCce BKJIIOYAs PETCHEPATUBHYID MEIWIIMHY W MEIUIUHCKUE TpuioxeHus [1].
Hcnonb3oBanue nonmBuHmmaecHpTopuaa (PVDF) — mbpe3031ekTpudecKoro moiaumepa,
Ha CETOAHAILIHUNA JACHD SBISIETCS HanOoJee aKTyalbHBIM, B OCOOCHHOCTH 3TO aKTyalbHO
JUTS HalpaBJcHMI (hapMalleBTUYCCKOW U XUMUYECKOH oTpacieit [2].

[TocnenHue TOABI AaKTHBHO pa3BUBACTCS HAINPABICHUE W3TOTOBJICHUS JBYXMEPHBIX
YMHBIX KOMITO3UTOB ¢ MarHUTHBIM HamonauteleM (CoFe204) Ha oCHOBE pa3IMYHBIX
MOJUMEPOB JUIS CO3JaHUsl OMOMEIMIIMHCKHX mpriokenui [3]. B mporecce cuHTe3a,
nyTéM J00aBJICHUS B MOJIUMEP (EPPOMArHUTHBIX HAHOYACTHUIL 00pa3yeTcs TBYMEPHBIN
KOMITO3UTHBI MaTepuall ¢ MarHUTO-3JICKTPUYECKUMU CBOWUCTBAMH W  MAarHHUTO-
AIIEKTPUYECKUM 3P (HEKTOM.

B nmannoii pabore mpeacraBieHa cepusi OOpasloB C COACpKAHHMEM HAHOMOPOIIKa
CoFe204 na ocnoBe monmumepa PVDF B coornomenun 5%, 10% u 15% ot macch
YMHOTO MaTepuaja, MOJYYeHHBIX METOJIOM pakeiIbHoro Hoa. [l wmccnemoBaHus
CTPYKTYPHBIX CBOMCTB OBLIH HCIIOJIB30BAHBI: CKAHUPYIOIIUNA 3JICKTPOHHBIA MHKPOCKOIT
(SEM) nmns mcciieoBaHusl TOJIIMHBI KOMIIO3MTOB U OOHapyXeHHS Je()EKTOB; aTOMHO-
cwitoBoit mukpockorn (AFM) s vccnenoBaHUs TOMOJIOTHN MTOBEPXHOCTH, ONPEICICHUS
MOJyJISl KECTKOCTH W TIbe30CBOMCTB IUIEHKHU, IS OINpPENEICHHUS COCTaBa IUIEHOK
NPUMCHSJICS PSHTTCHOBCKHI MopomkoBbiii nudpakromerp (powder XRD). Takxe Obut
pa3paboTaH JTOKYMEHT IOJY4YEHHUS! JIBYXMEPHBIX YMHBIX KOMIIO3UTOB C MAarHUTHBIM
HarnosHuTesneM Ha ocHose PVDF.

CnenoBaTenbHO, pa3paboTaHa HOBas METOJAWKA W3TOTOBJIEHUS KOMMO3UTHBIX 2D-
TIEHOK, OTpa0OTaHa TEXHOJOTUS TMOJYYCHHS YMHBIX KOMIIO3UTOB C TOCTOSIHCTBOM
napaMeTpoB MIEPOXOBATOCTH MOBEPXHOCTU TOJIIMHBI U Pa3MEPOB C BO3MOXKHOCTBIO
BOCTIPOM3BOJIUMOCTH B TaOOPATOPHBIX YCIOBHSAX. Y CTAHOBIICHO BJIMSIHUAE KOHIICHTPAIMH
HAHOYACTHUI[ Ha TIPOYHOCTD, AAr€3UBHBIC CBOMCTBA M MOYJIb YIIPYTOCTH JJISl KAXKIAOTO U3
00pasIoB.

baaroxapaocrTu

Hccnedosanue svinonneno npu noodepacke PH® 6 pamxax epanma Ne 21-72-30032.
Cnmcok JiuTepaTypsl:
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PU3UKO-XUMHUYECKAA MOAUPUKALIAA U
OYHKINOHAJIMN3ALNUSA HAITOJTHUTEJIEN IIOJIMMEPHbBIX
KOMITIO3UILIMOHHBIX MATEPUAJIOB

Asnmunosa A.J0.12, Macransirunaa E.E .12, TToros A.A.1?

YdIrBEOY BO «Poccuiickuii skonomuueckutl ynueepcumem um. I.B. ITnexanosay,
Buicuwasn Hnowcenepnas Lllkona «Hoevie mamepuanvt u mexnonocuuy, 2. Mockea
2PI'BYH «HMucmumym 6uoxumuyeckoii gpuzuxu um. H.M. Dvanysna» PAH, 2. Mockea
Anpilova.AY@rea.ru

Co3nanue MOJIMMEPHBIX MAaTE€pUalOB C JIONOJHUTEIbHBIMH (DYHKIMSIMH SBIISETCS
aKTyaJIbHOW 3a1adeil B 00JacTH pa3paboTKU MaTepuajioB [yt pasiuuHbix chep [1]. C
[EJNbI0 PAaBHOMEPHOTO JIMCIIEPTUPOBaHMS (DYHKIIMOHATBHOUW JOOABKH B TMOJIMMEPHOM
MaTpUIle, PEryJIUpPOBaHUS CKOPOCTH BBICBOOOKIEHUS M MHHHMH3ALUMU PUCKOB
neHaTypaui GyHKIIMOHAIBHBIX M00aBOK B MPOIECCE TEXHOJOTMUECKON MepepaboTKu
MaTepuaioB MpeasiaraeTcs NPUMEHEHUE HOCUTENSI — HAITOJTHUTEINS C Pa3BUTOM yJIE€IbHOMN
wiomaneio moBepxHocTH [2]. C mpuMeHEHHeM pa3IMYHbIX METOJIOB pPean3yeTcs
azcopOIus/xeMocopOLusi 100aBOK Ha MOPUCTOM MOBEPXHOCTH YACTUIl HAMIOJTHHUTEIICH
(moBepxHOCTHas MoaudUKaIuMs) U TMOcieaAyrollee BBeneHue B nonumep. [lpumenenue
MPUPOJIHBIX HAIMOJIHUTENEH B Ka4eCTBE HOCHUTENEH, HAallpUMEp, XUTO3aHa, LEJUII0JI03bI,
JPEBECHON MYKH, OMPAB/IaHO UX BBICOKON CIIOCOOHOCTHIO K OMOPa3NI0KEHHUIO U BHICOKOM
yIETBHON IJIOMAapi0 MOBEpXHOCTH. [l obecrieueHuss TOMOT€HHOCTH HAMOJTHEHHBIX
KOMIIO3UTOB U TPEAYNPESKICHUS  YXYIUIeHUS (PU3NKO-MEXaHHUYECKHX CBOWMCTB
MaTepUaJoB B pe3yibTaTe arjioMepaldd YacTUIl HANOJHUTENS IMPOU3BOIAUTCS
npeABapUTeIbHAS THAPOPOOH3AINS WIH XUMIUYecKass Moaudukanus HamoHuTens [3].
Hampumep, dopmupoBanue KapOOKCHUIBHBIX TPYII B CTPYKTYypE MOJIUCAXAPUIHBIX
HANOJHUTENeW B pe3yjibTaTe  OKUCIEHHUS,  CIOCOOHBIX  pearupoBarb  CO
CIOXHO3(DUPHBIMU TpyHIaMu MOIUIPUPOB uepe3 CBOOOAHOPAAMKAIbHBIA MpOIECC,
MIO3BOJISICT MOJTYYUTh HAMIOJHEHHBIE MaTepHalibl ¢ 0oJiee OJHOPOAHOM CTpyKTypol [4]. B
paboTe paccMOTPEeHBl MOAXOAbI K MOAU(UKAIMK TOJUMEPHBIX MaTepuaioB 3a CYET
BBeJICHUS (YHKUMOHAIU3UPOBAHHBIX  HAMOJHUTENEH, SBJSIOLIMXCS  HOCUTEISIMU
AHTUOKCUIAHTHBIX U aHTUMHKPOOHBIX JJ00aBOK, CTUMYJISITOPOB pOCTa pacTeHwuid [5].
Cnmcok JiuTepaTypsl:
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ITOJIMMEPHBIE KOMIIO3UTBI U3 BTOPUYHbBIX
AKKYMWVJIATOPHBIX CEITAPATOPOB HA OCHOBE
CBEPXBBICOKOMOUVIEKYVJIAPHOI'O ITIOJINDTUJIEHA
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LPoccurickuii axonomuueckuii ynusepcumem um. I B. Ilnexanoea, 2. Mockea
2Uncmumym 6uoxumuyeckoti puzuxu um. H.M. Dvanysns PAH, 2. Mockea
pantyukhov@mail.ru

AKKymynsTOpHass OaTapes COCTOUT M3 HECKOJBKHMX JJIEMEHTOB, OCHOBHYIO Maccy
COCTAaBJIIIOT CBUHIIOBBIE IUIACTHHBI, KOTOPbIE M30JUPYIOT APYr OT Apyra ¢ MOMOUIBIO
NoJIMMEpHBIX (QuIbTpoB. [laHHBIE (UIBTPHI MPOMYCKAIOT PACTBOP AJIEKTPOIUTA, HO
OPEMsITCTBYIOT ~ MPSMOMY  CONPUKOCHOBEHWIO  CBUHIOBBIX  miuactuH.  [locne
UCIIOJIb30BAHMS aKKyMYJIATOPbl pa30MparoT, HANpaBiss HAa BTOPUUYHYIO MEpPepabOTKy
CBUHIIOBBIE TUIACTMHBI M TOJHUIIPOINUJICHOBBIE Kopiychl. OJHaKO cemapaTtopbl He
MIOJIBEpPraroTCsl BTOPUYHOMN mepepaboTke MOCKOIbKY HE TPOSBISIOT CBONCTBA TEKYYECTH
npu HarpeBe. TakuM o00pa3oM, BTOPHUYHOE MPUMEHEHHE MaTepuaja Cernaparopos
aKTyaJIbHO KaK C SKOHOMHYECKOMU, TaK U IKOJIOTMYECKON TOUEK 3PEHUS.

[lepBuuHO# 3amaueil cTamo yCcTaHOBJICHHE XMMHUYECKOI'O0 COCTaBa cemapaTtopoB. Meron
muddepeHIIMaIbHON CKaHUPYIOIIEH KaJOpUMETPUH IOKa3aJl OJWH MUK TUIaBJICHUS
Marepuana npu 129°C, UK-criektp maTepuana COOTBETCTBOBAI NOIMATHWIEHY. CornacHo
JUTEPATYPHBIM JTAHHBIM, 00BIYHO VIS cenapaTtopoB UCIIOJIb3YIOT
CBEPXBBICOKOMOJIEKYIISIPHBIN MOJMATUIICH. JKCIIEpUMEHTAIbHbIC JTaHHBIC MOATBEPIUIH
HaJIM4YUE  CBEPXBBICOKOMOJIEKYJSIPHOIO  MOJMATWJIEHAa B cocTaBe. MeToaoMm
TEPMOrPABUMETPUYECKOTO aHajdu3a ObUIO YCTAaHOBJIEHO, YTO MaTephall SIBISIETCS
BBICOKOHAIIOJIHEHHBIM, COJEp>KaHHE 30JbHOTO OcTaTtka cocTaBuiio 57 mac.%. AHanus
TEKy4eCTH pacliaBa IOKa3all OTCYTCTBHE TEUEHHUs MaTepuaja BO BCEM JHara3oHe
Temrneparyp U Harpy3ok. CocTaB 30JbHOTO OCTaTKa e€Ile MPEeACTOUT ONpeleIuTh,
BBICOKOBEPOSITHO BBICOKOE COZICpYKAHUE TUOKCH]Ia KPEMHUS U KapOoHaTa KaIbI[Hs.

B gnctoMm Buze cenapatopsl HEBO3MOXKHO MepepadoTaTh METOIAMU JIUThsI, IKCTPY3UH U
Jake TepMornpeccoBaHus. M3menbueHHbIE cernapaTopbl MOXHO HMCIOJIb30BaTh TOJIBKO B
KayecTBe JAMCIepCHOM (pa3pl B MaTpHlle JAPYroro TEPMOIUIACTUYHOIrO mojumepa. B
KayeCcTBE TMOJMMEPHON MaTpHIIbl JJIsl TUCIIEPCHBIX HAIMOJHUTEICH XOpOIIO MOAXOISAT
HU3KOKPHUCTAUINICCKUE MOJMMEPBI, TAKUE KaK MOJIMATHIICH HU3KOM TutoTHOCTH [1], [2].
OnTumanbHOE COOTHOUIEHHE MEXAHMYECKHX XapaKTepUCTUK OKa3ajoch y obpasma co
CTUPOJI-3TUICH-OYTHIICH-CTUPOIBHOW MATPUIEH, TIPU 3TOM HAIOJHEHHWE YaCTHIIAMU
cernaparopa yaaiaock goBectu 10 70%.

Cnncok JIMTepaTyphl:
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[2] Mastalygina E.E., Pantyukhov P.V., Popov A.A. IOP Conference Series: Materials
Science and Engineering. 369 (1), 012044 (2018).
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MAT'HUTHBIE ONITUYECKH ITPO3PAYHBIE ITOJTUMEPHBIE
IIVIEHKHA

buwxkenxnmit A.C.

Kageopa nonumepos u kpucmannosé ghuzuueckozo gaxysomema MI'Y um. Jlomonocosa,
Mocksa, Poccus
bizhetckii.as19@physics.msu.ru

B nocnennee BpeMsi cTanu MNOIMYJSPHBI MCCIEIOBAHMS, HAIpaBICHHBIE HA CO3JaHUE
OMOCOBMECTUMBIX POOOTOB MHKpOCKONMWYeckoro pasmepa [1]. B mpoBeneHHBIX
UCCIIEIOBAaHUAX ObLI CUHTE3UPOBAH MOJIMMEPHBIM MaTeprall Ha OCHOBE aKpHUIJIAMUIHOTO
TUporens ¢ 1o0aBJIeHUEM MarHUTHBIX HAHOTPOBOJIOK [2]. [TonmydyeHHas TOHKas MIEHKA
ObL1a MOJBEPIKEHA CEPUU MEXAHMUYECKUX U ONTHYECKUX MCIBITAHUN C 1IeTbI0 aHamu3a eé
CBOMCTB. MeToapl PaBHOMEPHOI'O JUCHEPTUPOBAHMS HAHOIPOBOJOK U MPUMEHEHHUS
MOJIYYMBIIIETOCS MaTepHalia TakKe 00CYKIAI0TCS.

Chnucok JuTepaTryphbl:
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CBOMCTBA KOMITIO3UIIMOHHBIX INIEHOK HA OCHOBE CMECEH
METHJILIEJLII0JIO3bI C NOJUYPETAHUMUJIOM, IIOJTYYEHHBIX
N3 PACTBOPOB CMECEH B IUMETUJIALIETAMUJIE

Bbycnaes JILJI., Iunenko A.JI., Kyapssues B.B., Cmupnosa B.E., 'opman 1.B., Abanos
N.B., IOguna B.E., bouek A.M.

HUncmumym evicokomonekynapHulx coeounenuil Poccutickou akademuu Hayx,
2. Canxkm-Ilemepoype
buslaev9l@gmail.com

[lento Hactosimieil paboOTHI SABISIIOCH TMONYYEHHE KOMIIO3MIIMOHHBIX MaTepuajoB Ha
ocHoBe cMmeceit meTmiieoso3sl (ML) ¢ monuyperanumugom (ITYU) u uccnenopanue
UX CBOWCTB.

[lokazano, uro BBenenue IIYU B wmarpuny MI[ no 50% (Mac) mnpuBOgUT K
HE3HAYUTEIbHOMY CHWXEHHI0 MOAyis ynpyroctu E, mpenena MiIacTUYHOCTH O,
NPOYHOCTU Gp U TIpeneNbHON nedopmanuu 10 pa3pyiieHus g,. CiaenyeT OTMETUTh, U4TO
BBeaeHue naxe 50% IIYU He oTpaxaercd Ha M3MEHEHUU BEJIMYHMHBI IPOYHOCTH HA
pa3pelB  €p OTHOCUTENbHO TUIeHKH uucTo MII. Takum oOpa3om, MOITyYEHBI
KoMIto3umonHsle wieHkn ML ¢ conepxxkanuem o 50% IIYH, mano ornuyaromuecs no
CBOMM MEXaHUYECKUM CBOMCTBAM OT IUICHKH A(Upa eITI0I03HI.

C momoIpl0 METoJa PEHTIeHOBCKOM AM(paKIUM H3ydeHa CTPYKTYpHas opraHu3alus
MOJIYYEHHBIX KOMIIO3UIIMOHHBIX IJIeHOK. Pedrexkchl Ha peHtreHonudpakrorpamme MI]
npu yrine 20 B ob6mactu 8-10° m 21.6° otHocsTes k miockocTsm [110] u [020], u
YKa3bIBaIOT HAa BBICOKOYIIOPSIIOYEHHYIO CTPYKTYpY 3dupa nemnono3sl. B ciyuae [TYU
HabOoaeTcs TOJABKO aMmopdHoe rano B obmactu yrioB 20 = 18.0-20.0 rpag,
nokasbiBatomee, uto I[IYU Haxonutcs B amopdHOM coctosinuu. [lo mepe yBenudeHus B
cmecsax gonu IIYW wHaOmromaercs CHIDKEHHWE WHTEHCUBHOCTH peduiekcoB MII,
yKa3blBawlllee Ha aMmopduzauuio »3pupa Heurono3bl. MOoOXHO Tmojararb, UTO
B3auMo/jieiicTBue Makpomosekyn ML ¢ pyHKIMOHAIBHBIMH TpyNIaMd MaKpOMOJIEKYII
IIYU npuBOIUT K 3aMEJIEHUIO TTpoLecca Kpuctaiumnzauu ML

C nomonipro Metoga IMA ycTaHOBJIEHBI TEMIEPATYPHI PEIAKCALIMOHHBIX NIEPEXOJOB B
mwieHkax. [lokazano, uro B cmecsx, coaepxkamux no 10% IIYU, we nabmromaercs
temneparypa crekinoBanus [IYU, uto MoxxeT ObITH OOYCIIOBICHO MaJbIM COJIEpPKaHUEM
[TYU unu ero coBmectumocthio ¢ MII. Temneparypa crexnoBanus 1YW nabmromaercs
IpH €ro coaepxaHuu B cMmecsix oT 25% wu Oonbiie. B minenkax, coaepxamux oT 5 10
50% IIYU, wnabGmromaercss cOBUr TemiepaTypbl cTekioBanus MIL[ B cTopony
ymensbiennust ot 177 no 169°C (mo E”) u ot 195 no 180°C (mo tgd). Takoi cuBur
TEeMIEepaTypsl yKazbiBaeT Ha TOT (akT, yto no0aBku 1YW B maTpuiy MIL] npuBoast k
abdexty mnactuduranuu ddupa mnemwnono3sl. OtmetnM, uro Benuuuna Tg I[TYU (o
u3MeHeHnIo tgd) B cMecsx ¢ comepxkanueM [IVU ot 10 no 25% Takke W3MEHSETCs, YTO
TOE MOXET OBITh CBA3aHO C 3P (HEeKTOM TUTacCTU(HUKAIIMU OJHOTO MOJUMepa APYTUM 3a
cyeT oOpa3oBaHUS BOJOPOAHBIX CBA3CH MEXKIYy MaKpOMOJEKYJIaMU pPa3HOMMEHHBIX
MOJIMMEPOB, B YaCTHOCTU MeXy (pparmenTamu MI] u monmuyperana.
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N3MEHEHUE MEXAHUYECKHUX U TEPMUYECKHUX
XAPAKTEPUCTHUK IINIEHOK APOMATUYECKHUX ITIOJIMUMHUIOB U
HAHOKOMIIO3UTOB HA UX OCHOBE B IIPOINECCE TUJIPOJIM3A

beikoBa E.H., I'opman 1.B., Abanos 1.B.

Hncmumym evicoxomonexynaprnvix coeournenuti PAH, Cankm-Ilemep6ype, Poccus
bykova.elena.n@gmail.com

PaccMmoTpeno BausiHue yriaepoaHblx HaHoOBoJokoH (YHB) M HaHOKOHYCOB/IMCKOB

(YHK) Ha ruIpoauTHYECKyl0 CTaOMJIBHOCTh HAHOKOMIIO3MTHBIX IIJIEHOK Ha OCHOBE

tepmocToiikux nonmuumuaoB (I11) paznuunoro xumuueckoro ctpoenus (Tabnuua 1).
Tabmuma 1 — Xumuueckoe ctpoeHue ucciaegoBanubix 111

XuMuUecKas CTpyKTypa COKpaIlleHHOE HA3BaHHE HaamorneKkyspHasi CTpyKTypa
oo, JO-TID Me30MopQHast
boret-o-0 J1®-b Me3oMophHast
(e a-o] p
{"EI@C; \Paa¥y M Me3oMopdHas
Kored0-0-0-0f, JPO-0JIG0 amopdHas
-[ﬁé@“@“@tg P-COI amopgHast

O6pa3npl wieHok ruaponu3oBaid B 30% BomHom pactBope NaOH mpu xomHaTHOM
TeMIepaType B T€UeHHE NMPOMEKYTKOB BpeMeHHU oT 0.5 mo 1000 u. I'maponmn3oBaHHbIE
IUICHKA OTMBIBIM OT CJIENOB INEJIOYH W CYIIUIU. [ UAPONUTUYECKYIO CTaOUIBLHOCTD
mwieHok [IM ¥ HaHOKOMMIO3UTOB HAa KX OCHOBE OLEHHUBAIM [0 HM3MEHEHUIO UX
MEXaHUYECKNX U TEPMUUYECKUX XApaKTEPUCTHUK B MPOIECCE THUAPOIU3A. Y CTaHOBIICHO,
YTO HAa CKOPOCTH THAPOIUTHYECKON JECTPYKIIMU PACCMOTPEHHBIX MaTEpHAJIOB BIUSET
peanu3oBaHHAas MPU HUX M3TOTOBJICHUM IIJIOTHOCTh YHNAKOBKA Makpoueneit. s
HEHANOJIHEHHBIX IUIeHOK [IM, XxapakTepus3yembIX OJMHAKOBOM HAaJIMOJIEKYJISIPHON
CTPYKTYpOH, HAOMIOAACTCS TCHACHIIUS K YBEIUUCHUIO TUAPOTUTUUECKON CTAOUITBHOCTH
MaTepuala Mo Mepe CHIKEHUS oW M30BITOYHOTO CBOOOJHOTO 00beMa U YBETUYCHHUS
KoddduleHTa MOJEKYJISIpHON ynakoBku. I[lokazaHo, 4TO HAHOKOMIIO3UTHBIE TUICHKH
YCTYMarOT MO TUAPOJUTUYECKOU cTabmibHOCTH TuieHKaMm [IW: mpu BBemenuu 3 00.%
YHK u YHB B Marpuny I[IM nponoibKATENbHOCTH THUAPOIW3a OO0 Pa3pyLICHUs
Marepuana cHmxkaercs B 10 pa3. DTOT pe3ynbTaT MOXKET SBJISITHCS CJIEICTBUEM HAINYUS
HEKOTOPOTO H30BITOYHOTO CBOOOTHOTO 00bEMa B KOMIIO3UTHBIX IUJICHKAX, KOTOPBIHA
CMOCOOCTBOBA YBEIMYCHHUIO JIOKAJIBHBIX KOHIICHTPAIIMH THUIPOJIU3YIOIIETO areHTa B
o0veme Mmarepuana. JlJis HAHOKOMIIO3UTOB Ha OCHOBE Ipyrux wuccienoBaHHbix [N
TAKOTO PE3KOT0 CHIKCHHSI THUIPOJIUTHYECKOW CTaOMIBHOCTU 3aperHCTPUPOBAHO HE
obmo. UcnmonwzoBanme rudkonendeix [IW, wampumep, P-COJ u JDO-OJDO,
MO3BOJIICT TMOJy4aTh HAHOKOMIIO3UTHBIE MaTepHalbl C TOBBIIMICHHOW TIUIOTHOCTHIO
YIIaKOBKM MakpoMoJieKyn Onm3kue K MarpuudabiM [IM  mo  rumponutryeckoi
CTaOMIBHOCTH. MUHUMHU3AIUS CBOOOJHOTO O0OBheMa B HAHOKOMIIO3WUTHBIX IUICHKAX H
MOBBIIICHUE WX THUIPOJUTUYECKOM CTAOMIBHOCTH MOTYT OBITH JOCTUTHYTHI 3a CYET
WCTIOJIb30BAHUS MPEABAPUTEITHLHO 00paO0OTAHHBIX HAHOYACTHIL.

baaronapuocru

Ps0 ¢popnonumepos cunmeszuposan 6 nabopamopuu cunme3sa blCOKOMEPMOCHOUKUX
nonumepose UBC PAH.
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3-P-04

UCCJEJOBAHUE CBOVCTB YITIEHAIIOJTHEHHBIX
MNOJIMUMMU/IHBIX OBPA3LOB, IOJIYYEHHBIX METOJ1OM FDM-
IIEYATHN

Baranos I'B.%, Paguenko 1.J1.2, [Tonsko U.B.1?, Enoxosckuii B.}O.!, IBanskoBa E.M.!

YUnemumym evicokomonexynapuwix coeounenuti PAH, Canxm-Ilemepbype
2Canxm-Ilemepbypeckuii nonumexnuueckuii yuusepcumem, Canxm-Ilemepoype
polyakov-iv@yandex.ru

B mocnennue ronapl aaJWTUBHBIE TEXHOJIOTHMH IIMPOKO HCIOIB3YIOTCS BO MHOTHX
o0yacTaX, B TOM 4YHCIE B a’POKOCMHUYECKON, MEIUIMHCKOM, BICKTPOHHOM,
apXUTEKTYpHOH, MHUIIEBOH M aBTOMOOWILHON. Hambosnee momysspHON TexHOIOTHEH
OBICTPOTO TPOTOTHUIHPOBAHUS, IIMPOKO HCIOIB3YEMOW MPU CO3AAHUM TPEXMEPHBIX
MOJECIIEH, SIBISETCA TMOCIOMHAs IIe4aTh pAaCIUIABICHHONW IIOJMMEPHOM HUTBIO —
MonenupoBanue wmetonoMm HarmaieHuss (FDM). OcHoBHbIME mpenmyliecTBamMu
texHojoruu FDM sgBasiorcs HU3Kas CTOMMOCTH I€YATHOTO OOOpYyIOBaHUS U
BO3MOXKHOCTb TOJYyYEHHUSI TOJUMEPHBIX JeTajell CI0KHOW KoHHUrypanuud it
MEJIKOCEpUHHOT0 Mpou3BoACTBA. OJHAKO M3/ENUs, MOJyYE€HHbIE TaKMM CIIOCOOOM, B
OCHOBHOM HCIIOJIB3YIOTCSl IS TPOTOTUIIMPOBAHMS, TaK KaKk HMEIOT 0ojiee HHU3KHE
MEXaHUYECKHE XapaKTEePUCTHUKHA, YEM U3JeNIs, W3TOTOBJIEHHbBIE TpPAaJAULIMOHHBIMU
MeTroAgamMu (PKCTpy3HeW WM JHUTheM TMoj JaBieHueM). [losTomMy mNepcrneKTUBHBIM
HanpasiieHueM B FDM sBisieTcst ucnonb30BaHue BBICOKOIPOYHBIX TEPMOCTAOMIBHBIX
TEPMOIUIACTUYHBIX TMOJHMMEPOB U TMOJYy4€eHHE Ha HUX OCHOBE KOMIIO3UTOB C
ApMHUPYIOIIUMH YTIEPOTHBIMU BOJTOKHAMHU.

B nmanHoli paboTe g TMOJy4YEHUs] KOMIIO3UTOB  HCIOJIB30Bald  aMOPQHBII
nommdupumua Ultem 1000 (Guangdong, China) B Buje mopoiika ¢ pa3MepoM 4acTHUIl <
62 MkM. B kauecTBe apMHpYIOIIEr0 BOJIOKHMCTOTO HAMOJHUTENS HCIOIb30BAIN
yIJepoaHble BOJIOKHA. [Ipu 3TOM  KOHIIEHTpalusi YrJIAepOJHBIX BOJOKOH B
oA GUPUMHUIHOM KOMITO3UTE COCTaBIsIA OT 5 Mac. 70 15 mac.%

[Tonydyenue xommno3uTa W (PuiaMEeHTa HAa €ro OCHOBE MPOBOJWIM Ha CIEUATbLHOM
AKCTpyAepe Uil monyyeHus ¢punamenTta npu remneparype 360°C.

B pesyabrare paboThl ObUIM TIONYYEHBI (PHIIAMEHTHI KaK M3 YHCTOTO, TaK W
KOMIIO3UTHOTO 00pasiia ¢ yriepoaHbIMU BOJIOKHaMU. DHUIIaMEHTHI UCIIOIb30BAIUCH IS
FDM-nieuatn TpexMmepHbIX 00pa3loB Ha pa3paboTaHHOW AKCIEPUMEHTAIBHON
yctaHoBke nis FDM-medatn BBICOKOTEpPMOCTOMKHMM TUIACTUKOM TIPH TEMIEpaType
akcrpyaepa 390°C, remnepatypa miardopmel coctasisuia 185°C.

HccnenoBana  BSI3KOCTh — pacilaBa  IMOJIYYEHHBIX  KOMIIO3UTOB, TE€PMHUYECKHUE,
MEXaHUYECKHE XapaKTEePUCTUKU U CTPYKTYypa MOTYyUYECHHBIX HarledaTaHHBIX 00pa3IloB.
Ycranosieno, uto BBeaeHue 10 % yrmepoanbix BosokoH B Ultem 1000 mpusogut K
3HAYUTEIBHOMY BO3PACTAHUIO MPOYHOCTH W MOAY/S MPU PACTSHKEHUM HaredyaTaHHbBIX
uznenuit. OqHOBpeMeHHO HaOMofaeTcsl CHIKeHHE eopMaluy Mpu pacTKEHUH.
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3-P-05

U3YUYEHHUE CTPYKTYPbHI U CBOMCTB KOMIIO3UIIUIA HA OCHOBE
HHOJIMJIAKTH A, COAEPKAIIINX B KAYECTBE
HAHOHAIIOJHUTEJIEH HAHOYACTHUIIbI TEMOPACIHIMPEHHOI'O
I'PAOUTA 1 BOCCTAHOBJIEHHOI'O OKCHUJA I'PA®EHA,
ITOJIYYEHHbBIX ’KUAKO®PA3ZHBIM CIIOCOBOM

TaceiMoB M.M.!, Porosuna C.3.1, Jlomakun C.M.'?, Ky3nenosa O.I1.},
Epmonaes U.M.!, Illesuenxo B.I".3

Ydeoepanvuuiii uccredosamenvcruii yenmp xumuueckoti pusuxu um. H.H. Cemenosa
Poccuiickou akademuu nayx, 2. Mockea
2Uncmumym buoxumuyeckou guzuxu um. H.M. Dmanyana PAH, 2. Mockesa
SUncmumym cunmemuuecku nonumepnvix mamepuanoe um. H.C. Enuxononosa
Poccutickou akademuu nayx, 2. Mockea
mrzlomiraga@mail.ru

Co3anve HOBBIX KOMIO3MLIHMOHHBIX MAaTE€pHaJOB Ha OCHOBE TEPMOIUIACTHYHOIO
anmudarnueckoro nonmdpupa nomwiaktuaa (IIJIA) ¢ ucmonap3oBaHHEM B KadecTBe
HAHOHAIOJIHUTENEH TMPOU3ZBOJIHBIX TpauTa SBISETCS OTHOCUTEIBHO HOBBIM H
NEPCIEKTUBHBIM HalpaBJIeHUEM paldOT, MPOBOAMMBIX B 3TOM 00JIACTH M BBI3BIBAIOLIUX
MOBBIIICHHBIM HHTEpec. bnaronaps yHUKaJbHBIM CTPYKTYPHBIM U MEXaHUYECKUM
XapaKTEpUCTUKAM  HAHOYIJIEPOJHBIX  HAMNOJHUTENEH,  BO3MOXHO  IOJYy4YEHUE
NOJIMMEPHBIX KOMITO3ULIMNA C YHUKAJIbHBIM KOMILIEKCOM CBOWCTB. B pabote momyuyeHsl
komno3uuuu [IJIA ¢ nanommactunamu rpaguta (HIII) n BoccTaHOBIEHHOrO OKcHa
rpadgena (BOI') B mmpokom pauama3zoHe KOHIeHTpauuid. Kommo3umuu mogydeHsl
KUAKO(PA3HBIM METOJOM B pacTBOpE XJopodopma MpU NEPEeMENIMBAHUN YIbTPa3BYKOM.
Jns uccnenoBaHus pacupenesieHHs] YacTHIl HANOJHUTENA IO pa3MepaM INPUMEHSIICS
METOJl Jla3epHOi maudpakiuuu. MeToaoM CKaHUPYIOIIEH 3JIEKTPOHHOW MHUKPOCKOIUU
(COM) yCTaHOBJIGHO pa3iiM4Me CTPYKTYPhl KOMIO3HIIHA, OOYCIOBJICHHOE Pa3IMYHBbIM
pactpenenenneM HIII' u BOI' B monumepnoit matpune. MccienoBaHue BIHSHUS
HAITOJIHUTENSI Ha XApAaKTEPUCTHKM KOMIO3MLMK MoKa3ano, yto npucyrcreue HII n
BOI' paznuyabiM 00pa3oM BiIMSET HAa W3MEHEHHUE MEXAaHWYECKHX M DJICKTPUUYECKHX
XapaKTepUCTHK, a TaKKe Ha YBEIMYEHHE TEepPMOCTAOMJIBHOCTH 10 CPaBHEHUIO C
ucxonubM [1JIA, 4TO CBsI3aHO ¢ OCOOCHHOCTSIMU CTPYKTYpPbl HamoidHuTenen. Merogom
muddepernuanpHo-ckanupytomeid  kamopumerpun  (JICK) paccuuTanbl  TerioBbie
3p¢eKThl CTEKIOBaHUSA, KpucTamu3zauuud u 1iaBineHus I[IJIA B komMmo3unusx,
cogepxkamux HIII' m BOI'. IlonydyeHHblE IaHHBIE CBUAECTEIBCTBYIOT O Ppa3IUYHON
cermeHTanbHoi moaBuxkHOcTU IIJIA B mpucyrctBuu HIII' u BOI'. Takum oOpazom,
IIPOBEACHHBIE HCCIENOBAaHUA IIPOJEMOHCTPUPOBAIN PA3JIMYHOE BIMSHUE IPUPOIBI
HanonHutened HIIIT m BOI' Ha KoMIieKC CBONCTB KOMIIO3MLIMK, MOJYYEHHBIX
KuakodazHbM criocoboM. PaspaboTaHHble MarepHalibl MOTYT HalTH NpPUMEHEHUE B
COBPEMEHHBIX BBICOKOTEXHOJIOTMYHBIX YCTPOMCTBAaX, BKIIOYas COJHEUHBIE OaTapew,
CEHCOpHBIE SKpPaHbI, a TAKKE B OMOMETUIIMHE.

baarogapHocTu

Paboma evinonnena npu nooodepacxke Poccutickoeo nayunoeo ¢honoa (Ne npoexma 22-23-

00369).
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AMOPUPUIIBHBIE BJIOK-COITIOJIMMEPBI CTUPOJIA C
4-BUHUJIITUPUINHOM NJIN
JNMETHITAMHUHOSTUJIMETAKPUJIATOM U UX
HAHOKOMITIO3UTBI C HAHOYACTHUIIAMMU 30J1I0TA

Topikosa A.P., Canomaruna E.B.12, Jlykuues U.12, ITuxynun A.B.2, Cmupaosa JLLA.L

Hayuonanvuwii uccneoosamenvcruti Husice2opoockuil 20Cy0apcmeenbiil
yuugepcumem um. H.U. Jlobauesckoco
2Uncmumym npuxiaonoti pusuxu PAH
salomatina_ev@mail.ru
[Ipemioxken HOBBIM  croco®  monydeHuss amMPUPMIBHBIX  OJIOK-COMOJIMMEPOB
nonuctupona (nCr) ¢ ruapodpuabHBIMU MOHOMEpaMH — 4-BuHWInUpuaIuHOoM (4BI1) nnu
N,N-aruMeTHIaMUHOATHIIMETAaKPUIIATOM (IMADMA) METOJIOM  PAJAUKAIBHOU
NOJIMMEPHU3aLMU C MCMOJIb30BaHUEM OM(PYHKIMOHAJIBHBIX areHTOB Nepelayd LEenu —
TPUXJIOPCUJIAHA M JUMETHIXJIOPCHIIaHA, PEaKLMOHHAs CIIOCOOHOCTh AKTHUBHBIX TPy
KOTOPBIX CyIIeCTBEHHO oTinyaercsi. Crnoco® 3akioyaeTcss B MOCJIEI0BaTEIbLHOM
MPOBEJIEHUU JIBYX MPOIECCOB — TOMOIIOIMMEPU3AINH OJTHOTO U3 MOHOMEPOB Ha MEPBOM
CTa/IMM B MPUCYTCTBUH YKa3aHHBIX areHTOB MepeJadn Lenu ¢ o00pa3oBaHUEM MPOIYKTOB,
coJiepKalIuX Ha KOHIE peakinuoHHocnocoOHbie Si — Cl rpymmbsl, KoTopble nanee mpu
BBEJICHUM BTOPOTO MOHOMEpa NPOTUBOMOJOKHON TMOJISIPHOCTH BBICTYMAIOT —Kak
MakponepeJaTuuKl TMpuU  CUHTe3e Osok-conmonuMmepoB. DopmupoBaHue  OJIOK-
COIMOJMMEPOB JOKa3aHO pe3yjibTaTaMH Treib-IpoHUKaomed xpomartorpapuun u MK-
CHEKTPOCKOIUU IO HAJUYHUI0 B CIEKTPax XapaKTePUCTHYECKHX IOJO0C KOJeOaHHi,
COOTBETCTBYIOUINX (YHKIIMOHANBHBIM TPYyMIaM 3BEHbEB PA3IMYHON  MPUPOJIBI.
[TokazaHo, 4TO pa3iIWyHasi PEAKIUOHHASI CIIOCOOHOCTh MAaKpOpaJUKajIOB B PEAKIHIX
neperayd  LEeMu TO03BOJIAET KOHTPOJIMPOBATh MOJEKYJISIpHYIO Maccy OJOKOB B
COMOJIMMEPAxX, BapbUpys IOCIEN0BATENBHOCTh CTaJAWN IMOJMMEPU3ALNNA MOJSIPHOIO U
HEMNoJIIPHOTO MOHOMEPOB. MeTo10M aTOMHO-CHUJIOBOM MHKPOCKOIIUU YCTaHOBJIEHO, YTO
npupoaa ruapouIbHOro 0JI0Ka U €ro MOJIEKYJISIPHOW Macchl B OJIOK-COMOIMMEPAX CO
CTHPOJIOM 00yCaBIMBAaeT OCOOEHHOCTH UX CTPYKTYpHOW CAMOOpPIraHM3allUU B TUICHKAX.
st 6mok-comonumepoB ¢ 4BIl xapakrepHo oOpa3zoBaHuE MIAPOOOPA3HBIX MUIEIUT U
BE3uKyJ, a B ciydyae JIMADMA — BepTHKaabHO OPMEHTHPOBAHHAS YKIJAJKa JIAMEJEH
KaHajgpHOrO THNa. IIpu yBenuyeHUMM JIMHBI OJIOKa TOJUCTHPOJIA TMPOUCXOAUT
YKpyIHEHue (pa3MbITue) CTpYKTYyp. CHHTE3UpOBaHHBIE OJIOK-COTIOTUMEPHI C PA3ITMYHOMI
MOJIEKYJISIPHOM Maccoi 1 MpUpooi OJOKOB UCIOJIB30BAHBI B KAYECTBE CTAOMIIN3aTOPOB
npu popmupoBannu HaHowactui (HU) Au B pacTBopax W miieHkax mpu in situ Yo-
BoccranoBiieHu HAUCI;. CriekTpooToOMETpUYeCKUM METOJIOM HCCIEAOBaH MPOIECC
oOpazoBanuss HY Au. VYcranoieHo, uyto B conosumMepax ¢ 4BII Hanowactuusr Au
uMmeroT pazmep ~ 2 oM, ¢ JIMADMA ~ 30 uM. M3meHeHune npupoabsl pacTBOPUTEIS
onok-cononumepa u pH cpeabl okaszbiBaeT CHIIbHOE BiIMsHUE Ha pazmep HY.
baaroxapuocTu
Paboma evinonnena npu @unancosoii noooepoicke Poccuiickoeo Hayunoeo ¢honoa
(npoekm Ne 18-79-10262) u [lpoepammer  cmpame2uueckoeo axKademuieckKo2o
auoepcmea «llpuopumem 2030» Munucmepcmeéa Hayku u 6vicuie2o 00pa308aHUs.
Poccuiickou ®@edepayuu.
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THIPOPUJIBHBIE SIIOKCHIHLIE HAHOKOMIIO3UTLI

I'enepanos P.M.2, Ecuna A.B.!, Hepeposckas A.10.!

Hayuno-uccreooeamenvcruii uncmumym cunmemuyeckozo kayuyka,
2. Canxkm-Ilemepoype
2Canxm-ITemepbypackuil 20Cy0apcmeeHHblll MexXHON02UYeCKULl UHCIUNTYM
(mexuuueckuti ynusepcumem), 2. Canxm-Ilemepoype
av.esina@fgupniisk.ru

[TonuMepHbIe KOMIIO3UTHI Ha OCHOBE OSIOKCHIHBIX OJUTOMEPOB HAXOMAAT IIHPOKOE
IPUMEHEHHE B KayeCTBE OCHOBBI KIIEEB, JIAKOKPACOYHBIX IOKPBITHI, KOMIIAyHOB,
CBSA3YIOIIMX AapMHUPOBAHHBIX IUJJACTUKOB. B YacTHOCTH, TOKPBITUS Ha OCHOBE
ATIOKCUIHBIX TIOJIMMEPOB HCIIOJNB3YIOTCS JUIS 3allUThl TPyO HEPTEnpoBOIOB OT
OCAXKJEHUS HAa UX IMOBEPXHOCTh ac(alibTO-CMOJUCTO-NApapUHOBBIX BELIECTB. B 3aTom
cily4ae, JOMOJHHUTEIbHO K BBICOKMM aJr€3MOHHBIM XapaKTEpHUCTHUKaM, >KEIaTelbHO,
YTOOBl ~ OSIOKCHUIHBIE  TOJUMEPHl  XapaKTEPU30BAIUCH  TAaKXKE  MOBBIIICHHOU
rupouibHOCTRIO.  OXuAaeTcs, UYTO  TUAPOPUIBHOCTH  TOKPBITHUS  JOJDKHA
NPEMSTCTBOBATh OCAXIACHUIO THAPOPOOHBIX HEPTSIHBIX NapapuHOB HA MOBEPXHOCTH
Tpy6. K HacTosimeMy BpeMeHU MOKa3aHo, YTO TUAPOGUILHOCTh TOKPBITUS MOXKET OBITh
ofOecrieyeHa KaK XMMHUYECKH — H3MEHEHHMEM apXUTEKTYPbl MAaKpOILENU 3MOKCHIHBIX
omuromepoB [1], - Tak w MoauuKanmeld MaTPUIBI SMOKCHIHOTO (oproIuMepa
BBICOKOJIMCIIEPCHBIMU  7I00aBKkamu [2]. B HacTosmiedt pabore cienaHa TMOIBITKA
yIy4IIeHUusT TUIPO(PHMIBHBIX CBONCTB DJIMOKCHIHBIX TOJHMMEPOB Kak pe3ylbrara
MoauduKaIuu 3MokcuaHoro noiauMepa 1D m 2D nanoyrnepomamu. 2D rpadeHoBbie
HAHOYTJEPObl OBLIN MOJyYEHbl KapOOoHHU3aIueld OuomoiuMepa (MHKPOIICIIIIONO3bI) B
YCIIOBHUSIX MPOLECCA CAMOPACIPOCTPAHSIOIIET0CS BBICOKOTEMIIEPATYPHOI'O CUHTE3A.

JUi1 OTBEPKACHHBIX SMOKCHIHBIX MOJMMEPOB OBLUTU MOJYYSHBI 3HAUEHHUS] UX KPAeBOTO
yria cmauMBaHUs BojaoM. Hamm sKcnepuMeHTH MOKa3alnd, 4YTO MOAU(PUKALUS
smokcuaHoro noiaumepa 2D rpadeHOBBIMH CTPYKTYpaMH MO3BOJIUIM CHU3HUTH KpaeBOM
yroa cmauumpaHus oT 77°, XapakTepHOro /s MCXOJHOrO Iojmmepa, a0 35-36° s
MOIUGUIIMPOBAHHOTO MMojauMepa. bbulo Takke MNPOJEMOHCTPUPOBAHO, YTO 3HAUCHUE
KpaeBoro yrjla CMauMBaHHUs 3aBUCUT OT CTENEHW HAIOJHEHUs MOoJuMepa
mMoaudukaropoM. Hanmydmmii pe3ynpTar ObUI MONYyYEH NMPH CTETEHU HAroJHEHHs 3.2
MacCOBBIX HacTel rpadeHoBbIX cTpYKTYyp Ha 100 MaccoBBIX YacTeil momumepa.

Cnncok JimrepaTypsbl:

[1] @occ JLE., @axpemounos I1.C., Pomanos I'.B., Mapeynuc b.A., bocoanosa C.A.,
T'anamemounos FO.T. Bectauk Ka3zanckoro Texnosornueckoro yHusepcurera. 10, 178-
180, (2011).

[2] Sunny A.T., Mozetic M., Primc G., Mathew S., Thomas S. Composites Science and
Technology. 146, 34-41, (2017).
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3-P-08
OCOBEHHOCTH CUHTE3A 1 ITIOAI'OTOBKU HAHOYTJIEPOJOB B
KAYECTBE MOAN®PUKATOPOB MATPHUILBI ITIOJINYPETAHOB

Heuaesa E.A.% Ecuna A.B.!, Heseposckas A.JO.!

Hayuno-uccreooeamensvcruii uncmumym cunmemuyeckozo kayuyka,
2. Canxkm-Ilemepoype
2Canxm-Ilemepbypackuil 20Cy0apcmeeHHblil MexHON02UYeCKULl UHCIUMYM
(mexHuueckuil yHugepcumem),
2. Canxkm-Ilemepoype
av.esina@fgupniisk.ru

B Hacrosimiee BpeMs 3HAUMTEIbHO YKECTOUMJIMCh TPEOOBAHMS K KOHCTPYKIIMOHHBIM
HOJMMEPHBIM MaTepuaiaM. ITo CyTH, COBPEMEHHOMY HOJIMMEPHOMY
MaTepHaJIOBEICHUI0 TpeOYyIoTCs MaTepualibtl HOBOIO TOKOJEHHsA. B ycnoBusix
ucYepraHusi AOCTYIHOM MOHOMEpPHOW 0a3bl MOJMMEPOB OOIIEr0 M CHEUUAIBLHOrO
Ha3HAYEHUs MPUEMJIEMbIM, a UHOI/Ia U €IMHCTBEHHBIM, IyTEM CO3/aHUsl Marepuaia C
HEOO0XOMMBIM KOMITJIEKCOM 3KCIUTyaTallMOHHBIX MapaMeTpoB sBisieTcs (opMHUpoBaHue
KOMIIO3UIIMOHHBIX ~ MaTepuaioB  0a30BOro mojuMMepa U  aUIOTPONHBIX  (opM
HaHoyryiepoa. [Ipu 3TOM clieyeT yuuThIBaTh, YTO CBOMCTBA (PMHUIIIHOIO KOMIIO3UTA B
paBHOM CTENEHU 3aBUCAT KaK OT MOJIMMEPHONW MaTpUIlbl, TaK U OT HAHOJUCIIEPCHOIO
HanoJHuTeNsl. B 3TO# cBA3M, 3Tanm mpeaBapUTENbHOM MOATOTOBKM HAaHOIWUCIEPCHOTO
HAIOJIHUTENS C LEeNbl0 OOECrnedYeHHs ero paBHOMEPHOIO pPAcCHpeleNeHusl Mo 00beMy
HOJMMEPHOU MaTpHIIbl SBISIETCS BECbMa BaXXKHBIM 3TarioM (OPMHPOBAHUS MOJIUMEPHBIX
HaHOKOMIIO3HUTOB.

Hamu pa3pabotanbl METOJUKH XUMUYECKOW U (PU3MUECKON aKTUBALIMM HAauOoJiee 4yacTo
UCIIOJIb3yeMbIX B KadecTBe HamosHutenedl 1D wu 2D  amnorponHbix  dopm
HAHOYTJIEPHOJA, OOECIEeUUBAIONIMX PABHOMEPHOE pacHpelesieHne HUX B MaTpulle
noJmMepa.

AHcaMOnIM aKTUBMPOBAaHHBIX YACTUI[ HAHOYTIJIEPOAOB ObUIM  OXapaKTepU30BaHBI
KOMIUIEKCOM B3aUMOJOIMOIHIONIMX METOAOB AaHalu3a: 3JEKTPOHHOM MUKPOCKOIHH,
CHEKTPaJIbHBIX METOJIOB aHaju3a (PEeHTTEHOBCKOM AU(PPAaKTOMETPHH, PaMaHOBCKOM
cnerpockoruyu,  UFViZ),  JOMONHEHHBIX  YICIBHOW  MOBEPXHOCTHIO  YACTHII
HAHOYTJIEPOJIOB 10 U MOCIIE MPOLECCOB AKTUBALIUU.

B kauecTBe Moneny moyMMepHON MaTpHIlbl ObUT BEIOpaH (oprionnMep U3 noaudgupa u
apoOMaTH4ECKOro JUU30LMaHaTa, OTBEPKACHUEM KOTOPOT0, KaK HEHAIOJIHEHHOTO, TaK U
HAIOJIHEHHOTO HAHOYTJIEPOJlaMHU, OBLIM MOJIyYEHbl COOTBETCTBYIOIIME IOJMYPETAHBI.
bbuta mpociexeHa KOppesLUOHHAs CBA3b PEOJIOTMUECKUX CBOMCTB HAIOJHEHHBIX
o0Opa3noB  ¢opronmuMepa ¢  KOMIUIEKCOM  YOPYTO-IIPOYHOCTHBIX  IapaMeTpoB
OTBEPXKICHHOTO ToOJduWypeTaHa. MeTooM aTOMHO-CHUJIOBOM MMKPOCKOMUHU  OBLIO
MOJITBEPK/ICHO PABHOMEPHOE pAacClpeeIeHHe YacTUI[ HaIOJHUTENS MO0 00beMy
MOJIy4YEHHOT'O HAHOKOMIIO3HTA.

baaroxapuocTu

2D muamoyenepoOwl cunmesuposanvl 6 cekmope HOMUMEPHBIX HAHO2EMePO2eHHbIX
mamepuanos HUUCK. Aémopui vipadicaiom uckpenHion 61a200apHocms 3a8e0youjemy
cekmopom Bosnakosckomy A.11.
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MOJIEKYJIAPHO-TUAPOAUHAMUYECKHUE XAPAKTEPUCTHKH U
CTPYKTYPHO-KOH®OPMAIIMOHHBIE CBOUCTBA
COINOJIN®JTYOPEHOB B PABBABJIEHHBIX PACTBOPAX

3enennos M.JI.!, Cumonosa M.A .2, XKykosa E.C. 2,
Sxumanckuit A.B.2, JIlutsunosa JI.C. 2, ®umumnmos A.I1.2

' Boicuasn wixona mexnonozuu u snepeemuxiu,
2. Canxkm-Ilemepoype
2fncmumym 6vicokoMonexynapHblx coedunenuti Poccutickoti akademuu Haykx,
2. Canxkm-Ilemepoype
dart.xergus@yandex.ru

CononugayopeHbl XapaKTepU3yIOTCsS BBHICOKMM YPOBHEM XUMHUYECKON M TEPMHUECKOU
CTaOMJIBHOCTH, NPOCTOTOM HW3TOTOBJIEHUS, HKOJOTMYHOCTHIO, PACTBOPUMOCTBIO MU
THOKOCTBIO IIJIEHOYHBIX MTOKPBITHH, a TaKXKe BBICOKOM KBaHTOBOM
doronmromunectenimeid.  boixee  TOro, BO3MOXKHOCTh  NPUBUBKH  Pa3IMYHBIX
(GYHKIIMOHANBHBIX TPYNI Ha OOKOBBIE IEMU COMOIUGIYOpeHOB 03 HapyleHus
COMpsKEHUs B TJIaBHOM LENu SIBISIETCS MPUYMHOM MHTEpeca K COMOJIHU(IyopeHaM.
HccnenoBanust B 001aCTH CONOIUGIYOPEHOB TECHO CBSA3aHBI C PA3BUTHEM XUMHYECKUX
CTPYKTYp C OTpECIICHHBIMU ONTUYECKUMHU, DJIEKTPOHHBIMU U TUIEHKOOOPA3yIOMKUMHU
CBOIICTBAaMHM M CHHXXKEHUEM ce0eCTOMMOCTH CHUHTe3a mnojaumepa. Onrudyeckue Hu
JIOMUHECLEHTHBIE CBOMCTBA 3THUX MOJMMEPOB CYIIECTBEHHO 3aBUCSIT OT KOH(MOpMAaIUK
LEIH.

Takum 00pa3oM, KOHTPOJIb MOJEKYJISIPHO-TUAPOAMHAMUYECKHX XapaKTePUCTHK H
MOp(}ONOrUN CONPSKEHHBIX TOJUMEPHBIX IUIEHOK KpalHE Ba)K€H MJIsl YIYYIIECHHUS
XapaKTEPUCTUK KIIFOUEBBIX ONTOIEKTPOHHBIX U (DOTOHHBIX YCTPOUCTB.

[lenp pabGoOThI: yCTaHOBIEHUE BIUSHUSA CTPYKTYpPHl COMOHOMEPOB Ha MOJEKYJISPHO-
MaccCOBbI€ U THAPOAMHAMHYECKHE XapaKTEPUCTUKHU COMOIU(PIYOPEHOB B pa30aBIEHHbIX
pacTBopax. B cBA3M ¢ 3TUM MeToJaMU MOJEKYISIPHOM THUAPOAMHAMHKU U ONTHUKHU
UCCJIeIOBAaHBI pa30aBlieHHBIE PACTBOPHI TUHEHHBIX MOJU(IYyOPEHOB U UX MPOU3BOIHBIX -
COMONMUQIIYOPEHOB,  Pa3UYAIONIMXCA  MOJEKYJISPHOM  Maccod, U  CTPYKTypOWu
COMOHOMEPOB. B kauecTBe pacTBopuTENst ObLI UCIOJIB30BAH XJI0PO(OpM.

Jns auHeHHbIX Toau(IyopeHoB U conoau(IyopeHOB 3aUKCUPOBAHO CYIIIECTBOBAHHE
OJIHOW MOJbI, OTPa)KaroUIell NBMKEHUE H30JUPOBAHHBIX Makpomojekyid. OnaHako, B
ciayyae comnonudiayopeHoB ¢ ModbHOW noneit 0,1 mapa-kapOa3oJIbHBIX EIUHUIl B
xjopodopme 3ahUKCUPOBAHO arperaTrooOpa3oBaHUeE.

YcTaHOBIEHO, YTO Ui BCEX COMOIM(IYOPEHOB, HE3aBUCUMO OT CTPYKTYpPbl OOKOBOTO
3aMECTHTENs] COMOHOMEPOB, PaBHOBECHAS JKECTKOCTh ONMM3Ka K KECTKOCTH Lemei s
JUHEHoro nonudyopeHa.
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ITOJYYEHHUE JIIOMUHECIHEHTHbBIX KOMITO3UIIMOHHBIX
MATEPHAJIOB HA OCHOBE IIOJIMMEPHbIX
KPEMHUNOPIAHUYECKHUX MATPUIL

Kum D.E.%, Benosa A.C.Y, Kononesuu 10.H.!, [Toasmuxosa H.B.%,
dunumonosa JI.B.!, Cepruenxo H.B.!, Huxudoposa I'T’.}, Bysua M.I.2,
leromuxuna O.1.%, Mysapapos A.M.12

YUucmumym snemenmoopeanuyeckux coeounenuii um. A. H. Hecmeanosa PAH,
2. Mockea.
2Uncmumym cunmemuueckux nonumepnvix mamepuanos um. H.C. Enuxononoea,
2. Mockaa.
ela-kim@mail.ru

[Tonyuenue MaTepuanioB v MOKPHITUM, 00TaTAIONTUX JIIOMUHECIICHTHBIMU CBOMCTBAMH, —
aKTHBHO Pa3BHBAIOIICECS U aKTyaIbHOE B HACTOSAIIEE BPEMs HAMpPaBJICHUE. DTO CBA3aHO
C MOTEHIIUAJILHBIM MIPUMEHEHUEM TaKHX MATEPHAIOB B KAYECTBE ONTHYECCKUX CEHCOPOB,
CBETOU3IYYAIOIIMX JTUOI0B, HHIUKATOPHBIX MOKPBITHH 1 T.1. [1].

OmuuM w3 Hamboliee PacHpOCTPAHEHHBIX CHHTETHMUECKUX TMOJXOJ0B  SIBISETCA
MOJIydEeHHE KOMIIO3WIIMOHHBIX MaTEepHaJOB HA OCHOBE IIOJMMEPHBIX MAaTPHII,
JIOTTMPOBAHHBIX MOHAMH PEIKO3E€MEIIbHBIX AJIEMEHTOB, 00JIaal0IMNUX JTIOMUHECIICHITUEH
B Pa3JIMYHBIX 00JacTAX crekTpa. KpemHuitoprannyeckre moJiMMepbl U X POU3BOIHBIC
00Jaar0T PSAJAOM IIEHHBIX CBOWCTB, ITO3BOJISIONIMX IIMHPOKO MCIOJB30BaTh HX B
KaueCcTBE MATPHIl: MPO3PayHOCTh B BUAUMOM U Y®d-nmama3zone, TuapodOOHOCTS,
TepMUYECKasi CTaOMIIBHOCTh, BO3MOXXHOCTh MOJU(DUKALMKU CTPYKTYPHI JUIsl TPUIAHUS
HEOOXOIUMBIX (PU3NUECKUX CBOMCTB.

B nannoit pabore HamMu OblLTa TOJNIydeHA CEepUs JIFOMUHECIICHTHBIX KOMITO3UIIMOHHBIX
MOJIMMEPHBIX MAaTEPHUAJIOB Ha OCHOBE JIBYX MATPHII: CHIIOKCAHOBOTO OJIOK-COIOJIMMEpPA
Tumna «brokcum» ¥ MONIMCHUIIOKCAaH(TPONMUIEHOKCHT)MOYEBUHYPETAHOBOTO TTosinMepa. B
KauecTBE  HMCTOYHMKOB  woHOB EU®* w  Th®  O6eum  HMCHONB30BaHBI
OpraHOMETaJUIOCHIIOKCAHBI PA3JTMYHOTO0 CTPOCHHS. bBBUTIO HM3ydeHO BIMSHHE JT00aBOK
OpraHWYEeCKNX M KPEMHUHOPTraHWYECKUX JINTAHJIOB Ha JIIOMUHECIICHTHBIE CBOWCTBA
MaTepuaoB, a TaKXE€ HCCIAEAOBAaHbI MX TEPMUUYECKHE, MEXAHHUYECKHE U ONTUYECKUE
CBOMCTBA.

Puc. 1 — [Inenka Ha OCHOBE MOJIUCUIIOKCAH(MTPONUICHOKCH1)MOYEBUHYPETAHOBON MaTpPHUIIbI,
nonuposanHoit nonamu Eu"' u kpemuuitopranuueckum uranaoM npu HeBHOM cBete (@), MpH
o0srydeHnu cBeToM A=254 uM (6), mpu o0yueHnn cBetoM A=365 uMm ().

Cnucok quTeparyphl:

[1] Bai G., Tsang M., Hao J. Adv. Funct. Mater. 26, 6330 (2016).

baarogapHocTu

Paboma evinonnena npu punamncosoii noooepoicke PODU (I'panm Nel9-29-13014 MK).
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UCCJEJTOBAHUE CTPYKTYPbI U CBOMCTB TOKOITPOBOJISAIINX
KOMITO3UTHBIX NOJUMEPHBIX HUTEH

Kupuuenko C.0.12, Mockamok O.A.L, Jlaryn MWL, Illunosckux B.B.1,
TongaeB A.H.23, CuurupeA.A.L, ITorpe6usxos I1.B.2

! Banmuiickuii pedepanvuviii ynueepcumem um. M. Kanma, 2. Karununzpao
2 000 «Amnepmexcy, 2. Kanununzpao
3 000 «Cymma Hanomexnonoauiiy, 2. Kanununepao
olga-moskalyuk@mail.ru

Joctrxenue TpeOyeMbIX JJIEKTPOPU3MYECKMX M  MEXaHMYECKHMX CBOMCTB Yy
KOMIIO3UTHBIX ~ HUTEM  MPOUCXOIUT  TMOCPEACTBOM  (OPMHUPOBAHUSA  3aJIaHHOM
HaJMOJICKYJISIPHON CTPYKTYpPbI MOJMMEPHON MaTPHUIBl U PABHOMEPHOTO pacHpeleCHUs
HaHOYaCTHUI] B MexuOpmusipHbix obnactsax [1, 2]. B manHoi pabore mpeacTaBiIeHBI
pe3ylbTaThl  UCCIENOBAaHUN  (PU3UKO-MEXaHMYECKMX CBOMCTB U  OCOOCHHOCTEH
HaJIMOJIEKYJISIPHOW CTPYKTYPBI 3JIEKTPOIPOBOASAIINX KOMIIO3UTHBIX MOJIMMEPHBIX HUTEHN
U ee TpaHcopMaluMd B TPOLECCE OPHUEHTALMOHHOTO BBICOKOTEMIIEPATYpPHOTO
BbITSTUBaHMsI. OObEKTaMU UCCIEA0BAHUN OBUIM MPOMBIIIJIEHHO BbITyCKaeMble 00pa3Ibl
AIIEKTPOMPOBOAIINX KOMITO3UTHBIX MOJUMEpPHBIX HUTeH mpousBojactBa AMPERETEX
(Kamuaunrpanackas o0071., WHAYCTpUANbHBIA mapk XpabpoBo). PesympTupyromas
JTUHEWHas TUIOTHOCTh HUTEH cocTaBisieT 64 Tekc. Mccnemnyembie 00pasiibl MpeACcTaBIsIn
co00ll KOMIIO3UT, TOJIYUCHHBII Ha OCHOBE BOJOKHOOOpa3yrolleld TepMOIUIaCTUYHOM
MaTpPUIIBI U DJIEKTPOMPOBOISIIETO HAMOJHUTENSI B BUJE CMECH aJUIOTPONHBIX (HopM
yraepoaa. Onenka (pU3nKo-MeXaHUYECKUX CBOMCTB KOMITIO3UTHBIX HUTEW NMPOBOJMIACH
C HCHOJIb30BAaHWEM YHHBEPCAJIIBHOM HCHBITaTENbHOM Mammebl Instron 34NM-10 B
pEXHMME OJHOOCHOIO PACTSKEHUS M ONpPENEIEHUS IPOYHOCTH B IIPOCTOM Y3II€.
DJNIEKTPONPOBOJAHOCTh  KOMIIO3UTHBIX HUTEW oOmpenensjgach IMYTeM H3MEpPEeHU
MOBEPXHOCTHOT'O 3JIEKTPUYECKOTO COMPOTUBIIEHUS MPU PACCTOSHUM DIIEKTPOAOB 1 M.
Jns  pgaHHOW — menu  ucmosib3oBasicss  BoibTMEeTp  GDM-79061.  Metonom
BBICOKOpa3pENIaroIIei AIeKTPOHHONM MUKpOocKonuu Ha nByxiydeBoid FIB-SEM cucreme
Zeiss Crossbeam 540 Obuta nccieoBaHa paBHOMEPHOCTh paclpeeeHHsl YriIepOIHbIX
HAHOYACTHUI] B TMOJUMEPHOW MaTpHIlle U OCOOCHHOCTH HAJIMOJIEKYJISPHOW CTPYKTYpBI
TOKOIMPOBOJSIIINX KOMIIO3UTHBIX HUTEH B HEOPUEHTUPOBAHHOM U OPUEHTUPOBAHHOM
COCTOSIHUSIX, BBINOJIHEHA OILICHEHA IJIACTUYHOCTU HUTEW B YCJIOBHUSAX IMOHUKEHHBIX
TEMIEPaTyp.

Cnmcok JiuTepaTypshl:

[1]lvan'kovaE.,Kasatkinl., MoskalyukO., YudinV., JoseMariaKenny. J. Appl. Polym. Sci.
132, 41865 (2015). [2] Ivan’kova E., Kasatkin I., Vaganov G., Elokhovskiy V., Bugrov
A., Yudin V., Pavlova E., Slouf M. Materials 15(10), 3531 (2022).

baaroxapuocTu

Hccneoosanue 0bpazyos memooom 21eKMpOHHOU MUKPOCKONUU ObllU BbINOIHEHbl HA
osyxnyuesou cmanyuu Zeiss Crossbeam 540, exoosaweli 8 cocmag YHUKAIbHOU HAYYHOLUL
yemanosku «Hayuno-ob6pazosamenvhbiii MHO20MYHKYUOHATbHBIN KOMNIEKC NOO20MOBKU
U nposedeHus CUHXpOmpouHulX ucciedosanuiy (YHY «SynchrotronLikey). /lannoe
uccnedosanue OblI0 NOOOEPIHCAHO U3 CPEOCME NPOCPAMMbBL  CIMPAMeudecKo2o
axademuyeckoeo auoepcmaa «Illpuopumem 2030» bDY um. U Kanma.
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MAT'HUTOINOIMMEPHBIE KOMITIO3UIIMU HOBOI'O THUIIA C
BO3MOXHOCTBIO OPUEHTAIIUU MATHUTHBIX YACTHULL IN SITU

Koctpos C.A.12, Illeiiko C.C. 3, Kpamapenko E.JO. 124

MIY um. M.B. Jlomonocosa, ¢uzuueckuii paxynomem, 2. Mockea
2UCIIM um. H.C. Enuxononosa Poccutickotl akademuu Hayk, 2. Mockea
3Department of Chemistry, University of North Carolina at Chapel Hill, Chapel Hill
27599, United States
*UHDOC um. A.H. Hecmesnosa Poccuiickoii akademuu nayk, 2. Mockea
sergeykostrov1996@gmail.com

MarnutoaktuBable  3jactoMepsl  (MAD) mpencraBisitoT  co0OM  KOMIO3UTHBIE
MaTepHaibl, KOTOPbIE COCTOSIT U3 MAarHUTHBIX MUKPO- WJIM HAHOYACTHI], BHEIPECHHBIX B
noauMepHyro Marpuily. [Ipu nomemennn MAD B MarHuTHOE MOJIE€ MAarHUTHBIEC YaCTHUIIbI
CTPEMSITCS OPUEHTHPOBATHCS B LIENIOYKH, HAIPABICHHBIEC BAOJb HAIIPABJICHUSI BHEUTHETO
MPUIOKEHHOTO MAarHUTHOTO TOJS, 32 CYET Yero M3MEHSIOTCS (PU3MYECKHE CBOMCTBA
Marepuana. Ilpu 3TOM yhnpyrue Cuwibl TOJIUMEPHOW MATPHUILBl MPENSATCTBYIOT
MEPEMEIIEHUI0 MAarHUTHBIX YaCTUIl U3 HaYaJIbHOTO MOJ0KeHus. B nanHoii pabote ObutH
CO3JJaHbl M HCCIIEIOBAHBl MArHUTHBIE KOMIIO3MIIMM Ha OCHOBE COIOJIUMEpA,
MPEACTABIISAIONIETO COOOM MOJEKYJISIPHYIO MIETKY C IBYMs TUTIaMU OOKOBBIX 1iene. [Ipu
KOMHATHOW TEMIIEPAType TAKUE CUCTEMBI HAXOJATCS B BBICOKOAIACTUYHOM COCTOSIHUHM
3a CUEeT Cerperamuu Merne oJHOro THMa ¥ (GOPMUPOBAHMS MUIEIUISIPHBIX arperaTtos, a

IIPU TIOBBIIICHHOW TEMIIEPATYPE — O6paTI/IMO MIEPEXOIAT B JKUJKOE COCTOSTHUE.
T=80°C

N3ydeHsl BSI3KOYIpPYTrHe CBOMCTBA MOTYyYEHHBIX KOMIIO3UTOB C PA3IMYHBIMU TUIIAMH H
KOHIIEHTPAlUSIMH MArHUTHOTO HAIMOJHUTENA, HAa OCHOBE TMOJMMEPOB pPa3IUYHOTO
COCTaBa B 3aBUCHMOCTH OT TEMIIEPATyPhl U BEITMIMHBI MAarHUTHOTO 1oJist. [TokazaHo, 4To
IIPU  BBICOKOW TeMIlepaType MaTephal JIEMOHCTPUPYET IIOBBIIIEHHBIA MAarHUTHBIN
OTKJIMK, a 3a CYeT OCOOCHHOCTEH TMOJMMEPHON MATPHUIBI MOXHO YIPABISThH
OpHEHTAITUEH IIEMOYCeK MArHUTHOTO HAMOJIHUTENS C TOMOIIBI0 MAarHUTHOTO TOJISA W
TEMIIEPATYPBHI.

baaroxapaocrTu

Paboma evinonnena npu ¢unancosoti noooepoicke Poccuiickoeo HayuHoeo ¢onoa
(mpoexm Ne  19-13-00340I1). Kocmpos C.A. 6racooapum Dono pazeumus
meopemuyeckoli puzuxu u mamemamuxu “BA3HUC” 3a ¢hunancosyio nodoepicky.
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KOMITO3UIITUNOHHBIE KPUOTI'EJIM IOJIMBUHHUJIOBOI'O CIIUPTA,
HAITOJIHEHHBIE ®OCPATAMU KAJIBIUA

JIeitkuna JILH., CagsixoB P.T., aneiruna K. ., Kyp3una U.A.

Hayuonanvnwiii uccnedosamenvckutl Tomckuii 20cyoapcmeennwiil yHugepcumem,
2. Tomck
darya-lytkina@yandex.ru

Hecmotpss Ha mporpecc B pa3BUTHH OWOMEIUIIMHCKOTO MaTepHaOBENEHUS, Ha
CeTONHAIIHMNA JCHb B KIWHUYECKOH TMPaKTHUKE OTCYTCTBYIOT pe30pOHpyeMble
UMIUTAHTATBl JJI1 PEKOHCTPYKIMM KOCTHOM TKaHM C MPOTHO3UPYEMBIMH (HU3HKO-
XUMHUYECKUMH cBoiicTBaMu [1]. OnHMM W3 BapHaHTOB pELICHUS STOM 3aJayll MOXKET
CTaTh pa3paboTKa HOBHIX MaTepUAIIOB HA OCHOBE THUAPOKCHANATHUTA, KOTOPBIHA
CTUMYJIHPYET OCTEOCHHTE3, BKIIOUEHHOTO B TIOJIMMEPHYIO MAaTpHUIly. A TOJIMMEpHBIE
KPHUOTEJH SBISIOTCS OJTHUMHU U3 OMOMAaTepHaIOB C TPEXMEPHON KapKacHOU CTPYKTYpOil,
B KOTOPBIE MOTYT OBITh BKIIOUEHBI KJICTKH B COOTBETCTBUU C TIOTPEOHOCTSIMHU B
KJIMHAYECKUX MCCIICJIOBAHUAX TKAHEBOM MHKEHEpWHU. biaromaps nx MakpoIOpHUCTOCTH,
KpUOTEIN 00EeCIeUnBAIOT MOAXOSIIYI0 Cpeay A Nepeiayu KIeTOK, MHOUIbTpA U
HeoBackyisipusanuu [2]. Kommnosunmonnele MaTepuanbl Ha ocHoBe 10 % pacTBopa
NOJMBUHIJIOBOTO  CIOUPTA,  MHHEPAIM30BAHHOTO  THAPOKCHAMATHTOM,  OBLIH
CHUHTE3MPOBAHHBI W3 PAcTBOpa THAPOKCHIA KaiblusA, Tuapodocdara aMMOHHUS WA
dbochopHoit KUCIOTB. MeTomoM peHTreHo(a30BOro aHaau3a yYCTAHOBIEHO, 4YTO
OCHOBHOU (pa30ii MHHEPAILHOTO HAMOJIHHUTEIS KOMIIO3HUTA SIBISCTCS THAPOKCHANIATUT
Ca10(PO4)s(OH)2, omHako npu wuCHONB30BaHUHM TuApodocdhara aMMOHHUS PEaKIHsS
NpoTeKaeT He /0 KOHI[Aa U B UTOTOBOM KOMIIO3UTE MPUCYTCTBYET (haza THAPOKCUIA
kanpims  Ca(OH)2, B Marepuaie CHHTE3UPOBAaHHOM U3  (PocHOpHOH KHUCIOTHI
npucyrcByeT (aza ruapodocdara kanpuuss CaHPOs. Moayns ynpyroctu KOMIIO3UTOB
He mnpesbimaer 157 xlla. HccnenmoBanune Mop@oiornu MOBEPXHOCTH KOMIIO3UTOB
MOKA3aJI0 HAIMYUE OJHOPOJHOM CTPYKTYPBI, CPEHUIN pa3Mep YacTHI] THAPOKCUATIATUTA
coctaBisini He Oomee 3 um. MccnemoBanume KU3HECTIOCOOHOCTH MOHOIIMTOB,
WHKYOMPOBAaHHBIX B MPHUCYTCTBUM MAaTEPHAJIOB, MOKA3aJ0 OTCYTCTBUE CYIIECTBEHHOMN
Pa3HUIIBI YPOBHSI JKU3HECTIOCOOHOCTH KJIETOK MEX]Iy KOMIIO3UTAMHU, CHUHTE3UPOBAHHBIMU
¢ ucnoib3oBaHueM ruapodocdata amMmoHus Uil GOCPOPHON KHUCIOTHI, TAKKE OH
COTIOCTaBUM C KOHTPOJIbHBIM 00pa3iioM (KJIETKH, HHKYOUpOBaHHBIE 0€3 MaTEPHAJIOB).
Cnncok JIMTepaTypshl:

[1] Lytkina D.N.; Fedorishin D.A.; Kalachikova P.M.; Plyaskina A.A.; Babeshin AR.;
Kurzina I.A. Journal of Functional Biomaterials. 12, 18 (2021).

[2] Hixon K.R.; Lu T.; Sell S.A. Acta Biomaterialia. 62, 29-41 (2017).

baaroxapuocTu

Paboma evinonnena npu noodepoicke epanmos npe3udeHma pocculickou gedepayuu 0is
20CY0apCmeeHHOU NOOOEPAHCKU MOTOObIX POCCUNCKUX YUEHbIX - KAHOUOAMO8 HAYK MK-

2182.2022.1.3.
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UCIOJIb30BAHUE OJUMEPHBIX MATEPUAJIOB J1JISI
PEHTTEHOBCKOM OIITUKHU

Jlaryn UMY, Mensenckas I1.H.%, Bapanuukos A.A L, IOukun B.A .2, 3eepes JI. AL,
CuurupeB A.A.!

L Barmuiickuii pedepanvuviii ynueepcumem um. M. Kanma, 2. Karununzpao
2 Uncmumym npobiem mexHon02uu MUKpodIIeKMpOHUKY U 0COOBOUUCTIBIX MAMEPUATLO8
PAH, 2. Yeprozconoska
ivanlyatun@gmail.com

CylecTByrolue TEXHOJIOTMM MUKPOCTPYKTYPUPOBAaHUS MOJMMEPHBIX MaTepUajoB
IMMO3BOJIAKOT CYIICCTBCHHO pPAaCIOIUPUTH q)YHKI_II/IOHaJ'I HpeJIOMJIHIOHleﬁ OIITUKHU OJIA
JKECTKOTO PEHTreHOBCKOro m3nydenwus [1]. Mcmonp3oBanue riiyOOKOH pPEHTIEHOBCKOM
mutorpadguu u LIGA-TexHOJIOrui MOo3BOJISET U3rOTaBIUBaTh (POKYCHUPYIOLIYIO ONTHKY
n3 noiumepoB SU-8 u PMMA BBICOKOTO KayecTBa JJii KOI€PEHTHBIX HMCTOYHUKOB
pertreHoBckoro wmanydeHus [2,3]. CoBpemeHHblie MeToabl 3D medyaTd Ha OCHOBE
abdexrta OBYX(HOTOHHOM TONUMEPU3AIMKA  OTKPHIBAIOT BO3MOXKHOCTH  CO3JIaHHS
BBICOKOPA3pEIIAIONINX MHKPOOOBEKTHBOB C HAHOMETPOBBIM pasperieHuem  [4].
HepCHeKTI/IBHOCTB HCIIOJIB30BaHU:A ITIOJIMMCPHBIX MATCPHUAJIOB B obnacTu peHTFeHOBCKOfI
ONTHKH CBS3aHA C BBICOKOM CTEICHBIO MX PCHTICHO-TOMOI'CHHOCTH W MaJIbIM BKJIAAOM
paccessHHOTO U3JyYEHHS B OTIIMYHH OT 00pa30oB MeTaindeckoi ontuku [3].

B pa60Te MMpCaACTaBJIICHbI PE3YJIbTAaTbl HCCICAOBAHUA OITHYCCKHUX XaPaKTCPHUCTUK
IMOJIUMCPHBIX COCTaBHBbIX IMPCIIOMIIAIOINUX PCHTTCHOBCKHX JIUH3, CTOMKOCTHU
MOJIMMCPHBIX  MATCPUAIIOB IIPHU BOBﬂGﬁCTBHH HOHU3HPYIONIECTO PCHTTCHOBCKOI'O
U3Jy4YCHHUS BBICOKOM moTtHOocTH [5]. PaboTa comepkuUT OIEHKH BO3MOXHOCTH H
MIEPCIIEKTUB UCIIOJIb30BaHUS ITIOJMMEPHON ONITUKH Ha YCTAaHOBKAaXxX Kiiacca MeracaiieHc.
Cnmcok JiuTepaTypsl:

[1] A. Snigirev, V. Kohn, I. Snigireva, and B. Lengeler, Nature 384, 49 (1996).

[2] A. Snigirev, I. Snigireva, M. Drakopoulos, V. Nazmov, E. Reznikova, S. Kuznetsov,
M. Grigoriev, J. Mohr, V. Saile, and S. T. I. S. for O. Engineering, Proceedings of SPIE
5195, 21 (2003).

[3] T. Roth, L. Alianelli, D. Lengeler, A. Snigirev, and F. Seiboth, MRS Bulletin 42, 430
(2017).

[4] A. K. Petrov, V. O. Bessonov, K. A. Abrashitova, N. G. Kokareva, K. R. Safronov, A.
A. Barannikov, P. A. Ershov, N. B. Klimova, I. I. Lyatun, V. A. Yunkin, M. Polikarpov, I.
Snigireva, A. A. Fedyanin, and A. Snigirev, Optics Express 25, 14173 (2017).

[5] A. Barannikov, M. Polikarpov, P. Ershov, V. Bessonov, K. Abrashitova, I. Snigireva,
V. Yunkin, G. Bourenkov, T. Schneider, and A. A. Fedyanin, Journal of Synchrotron
Radiation 26, 714 (2019).
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3JIEKTPOIIPOBOJJUMOCTb MOHO(I)I/IJIOMEE-ITHOFI
KOMITO3UTHOMN HUTHU B YCJIOBUAX BO3JIEVICTBUS
MEXAHUYECKOM U TEILJIOBOM HAT'PY3KH

Monuanos JI.B.}?, Mockamok O.A.!, Kupuuenko C.JO.1?, llunosckux B.B.2,
Tonnaes A.H.2, Tlorpe6uskos I1.B.2

YB®Y um. U. Kanma, Jlabopamopus «Ilonumephvie u KoMNO3UYUOHHbLIE MAMEPUATbL
«Smart Textilesy MHUL] « POy, e. Kanununepao
2000 «Amnepmexcy, 2. Karununzpao
denmolw@gmail.com

VYHUKaNbHBIE DJJIEKTPUUYECKUE W MEXAHMUYECKHUE XapAKTEPUCTUKH  MOJIUMEPHBIX
HAHOKOMIIO3UTHBIX MaTepUaJIOB B HACTOSIIEE BPEMS SIBISIOTCS OOBEKTOM UCCIIET0BAHUS
MHOTHX VYEHBIX M TPHUBIEKAIOT Bce OOJbllleeé BHUMAHHUE CO  CTOPOHBI
BBICOKOTEXHOJIOTMYHBIX IMPOMBIIUICHHBIX MpeanpusaTuil. M3nenus, monydyeHHbIe HA UX
OCHOBE, HAaXOIAT IIMPOKOE MPUMEHEHHE B AHTUCTATUYECKUX, TEIIOPACCEUBAIOILIUX,
TEILJIO- U JIEKTPOIPOBOISIINX KOHCTPYKIIUAX, JIEKTPOHHBIX KOMIIOHEHTaX, CEHCOPHBIX
JaTYUKax U APYTUX ICKTPOTCXHUUSCKUX u3aenii [1-4].

B nanHoli pabGoTe mpeAcTaBleHbl PE3YNbTAaThl HMCCIEIOBAHUS SIEKTPOIPOBOAAIINX
CBOWCTB JKCTPYAUPOBAHHOW IMOJUMEpPHONH MOHOPUIAMEHTHOW HHUTH, HAIOJHEHHOU
YTJIEPOJAHBIMA HAHOAIAUTHUBAMU PA3TUIHON (POPMBI, HAXOMASIICHCS MO BO3JAEHCTBHEM
MEXaHMUYECKOW M TeIUIoBOM Harpys3ku. Mccrnemyembple 00pasibpl HUTEH ObUIA TMOJTY4YEHBI
Ha TPOM3BOJCTBeHHOW TuTomaake kommanun AMPERETEX meromom skcTpy3uu u3
pacmiiaBa ¢ HCIOJIb30BAaHUEM JIBYXIIHEKOBOro 3kctpyaepa LabTech ¢ mocnemyromeit
BBICOKOTEMIIEPATYPHOU BBITSKKOW 4epe3 TyHHEIbHYIO nedb. [lommMepHon maTtpuiei
ObLT BBIOpAH KPYMHOTOHHAXHBIA TEPMOIUIACTHYHBIN moiaumep — nonumnpornuieH ¢ [ITP
27 r/10 MmuH. B xauecTBe AIEKTPONPOBOISAIIETO HATIOTHUTEIS UCIIOIh30BAIaCh CMECH U3
YIIEpOAHBIX HAHOAAJAUTHUBOB Pa3iNdHON QopMbl: chepuueckoil n nmpoTsxeHHOW. [Tpu
MOMOINM  TTOTEHIIMOCTaTa-TalbBaHocTaTa Solartron 1287A  ompeaeneHsl  Ipeaesibl
MIPOBOJIMMOCTH B MOHO(HMIIOMEHTHOW KOMITO3UTOW HHUTH TIPH BO3JACHCTBUM BHEIIIHEH
temriepatypsl B npenaenax ot -30 mo 80°C. IlpoBenena oneHka BausiHUA Aehopmaiiuu
MOHO(HUIAMEHTHON HHUTH Ha €€ DJIEKTPOIPOBOJAUMOCTh MPHU OJHOOCHOM PACTSIKEHUHU C
UCIIOJIb30BAHUEM  YHHUBEpPCAJIbHOW HCHbITATENhbHOW MamuHbl Instron  34TM-10.
CkopocTb pacTsikeHus cocrapisuia 200 Mm/MuH, 6a30Bas JiuHa - 250 M.

Cnncok JiMTepaTypshl:

[1] Grancaric A. M, Jerkovic I., Koncar V., Cochrane C., Kelly F. M, Soulat D., Xavier
Legrand. Journal of Industrial Textiles. 48 (3), 612 (2018). [2] Kim B., Koncar V.,
Devaux E., Dufour C., Viallier P. Synthetic Metals. 146 (2), 167 (2004). [3] Ronghui
Wu, Liyun Ma, Aniruddha Patil, Chen Hou, Shuihong Zhu, Xuwei Fan, Hezhi Lin,
Weidong Yu, Wenxi Guo, and Xiang Yang Liu. ACS Appl. Mater. Interfaces 11 (36),
33336 (2019). [4] Moskalyuk O.A., Tsobkallo E.S., Stepashkina A.S., Yudin V.E. Key
Engineering Materials. 816, 244 (2019).
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HAHOYACTHUIBI OKCHA0OB METAJIJIOB: Z-)CD(DEKTHBHLIﬁ
MHCTPYMEHT MOAUPUKAIINN ®YHKIIHOHAJIbHBIX CBOUCTB
TEPMOCTOUKHUX NIOJIMUMHUJIHBIX IIVIEHOK

Huxonaesa A.JL.Y, Byrpos A.H.12, Coxonosa M.I1., sanbkoBa E.M.1, AGanos U.B.1,
Bnacosa E.H.%, Topman 1.B.?

YUnemumym evicokomonexynapnvix coeounenuti Poccutickoii akademuu Hayx,
2. Canxkm-Ilemepoype
2Canxm-Ilemepbypackuii 20Cy0apcmeeHnblll 21eKmMpOmMexXHUYecKull yHUeepcumen
«JIDTU» umenu B. U. Ynvanosa (Jlenuna), o. Cankm-Ilemepoype
alexandra.l.nikolaeva@gmail.com

HzrotoBneHa cepus HAHOKOMIIO3UTHBIX IUICHOK Ha OCHOBE psifa IOJUUMHUIIOB,
HATOJHEHHBIX HAHOYACTHUIAMKH OKCHAO0B MeTaioB (ZrOz, nubo TiO2). [TomyueHHbIC
IUICHKH OXapakTepHU30BaHbl METOJaMHU CKaHUPYIOMIEH 5SIEKTPOHHOW MHUKPOCKOIHH,
aTOMHO-CHJIOBOM MUKPOCKOIIUU U PEHTTC€HOCTPYKTYPHOT'O aHANU3a, a UX TEPMHUUECKHE U
MEXaHUYECKHE CBOMCTBA MCCIEIOBAHBI C MCIOJb30BAHUEM TEPMOTPABUMETPUUYECKOTO,
TG depeHIMaIbHOIO0 TEPMUUECKOIO0 U TEPMOMEXaHHMYECKOro aHaiau3oB. OOHapyXeHo,
410 (PU3MYECKHE CBOICTBA TIONYUYEHHBIX MATEPHAIOB OMNPENETSIOTCS HE TOJIBKO
XUMHUYECKON CTPYKTYPOW CaMOro MOJUUMUAA, HO M TUIIOM, pa3MepOM, TTOBEPXHOCTHOM
Moaudukanued ¢  KOHLEHTpaluuew  HaHOHAMoMHUTENs. [IpomeMoHCTpUpPOBaHBI
HEKOTOpbIE 3aKOHOMEPHOCTH TEPMUYECKOTO U MEXaHUYECKOTO MTOBEJICHHS MAaTEpUAJIOB B
3aBHUCHUMOCTH OT JTHUX ocoOeHHocTel. [lomydyeHHble MaHHBIE MOTYT TMPEACTABIATH
OOJBIIION MHTEpPEC B T€X OOJACTAX MPUMEHEHUS, T/I€ HEOOXOIUMBbI HOBBIE MATEPUAIIBI C
YIYYIIEHHBIMHA ()YHKITHOHALHBIMH XapaKTEPUCTHKAMHU.

baarogapuocTu

Uccneoosanue svinonneno 3a cuem epawma Poccutickoeo nayunozo ¢ponoa Ne 21-73-
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IHEHOOBPA3YIOHNIHUE ITOJIMMEPHBIE KOMITO3UIINUUA JIJISA
MMOJYYEHMUS ITOJIMUMHU/IHBIX IEHOMATEPHAJIOB

[MonorusanmkoB K.C.!, Cernuunsii B.M.2, Baranos I".B.2, Msarkosa JI.A .2,
[Tonosa E.H.?, BanskoBa E.M.2, FOnun B.E.?

L Canxm-Ilemepbypackuii 20cy0apcmeennbvlii MexHOI02UYECKULL UHCIUTIYT
(mexnuueckuil ynusepcumem), (aKyibmem Xumuieckol u OUOmexHoI02ulL,
2. Canxkm-Ilemepoype
2fncmumym 6vicokoMonexynapHblx coedunenuti Poccutickoti akademuu Haykx,
2. Canxkm-Ilemepoype
konstantin.polotn@gmail.com

Pa3zButue coBpeMEHHON aBHAIIMOHHOW OTPACIHM BBIIBUHYJIO Psii HOBBIX TpeOOBaHUIl K
MarepuanaM [l], BaKHEMIIMMM U3 KOTOPBIX SIBIIAIOTCS YBEIWYEHUE YCTOWYHMBOCTH,
KECTKOCTH U B TO K€ BPeMsI CHHKEHHE MAacChl KOHCTPYKIMI caMoJieTa, YTO MOKET ObITh
JOCTUTHYTO OJ1aroapsi UCIOJIb30BAHUIO JIETKUX 3anoiaHuTeneit [2]. B nocnennue roasl B
KAau4eCTBE JIETKOTO 3aIlOJHUTENS TPEXCIONHBIX MMAHEIEW B aBUALIMOHHOW TEXHUKE CTaIU
IIPUMEHATH NEHOIUIACTHL: B cTpaHax 3anagHoil Esponsl, CLIA u fIlnoHun — neHominacTel
Ha OCHOBE IIOJIMMMHUIHBIX CMOJ, B Poccum — Ha OCHOBE YHCTBIX WIH
MOIUGUIIMPOBAHHBIX Kaydykamu (enondopmanbaeruanpix cmoi. OcoOblit MHTEpec
NpPEICTaBISAIOT  [EHOIUIACThl W3  NOJMHUMHUJOB, OOpa3yeMblX  BCIIEHHBAHHEM
npeaBapuUTebHO Todyyaemoro ¢Qopronnmepa. B ocHoBe cuHTEe3a NeHOOOpa3yromux
(GopHoIMMEpPHBIX KOMIO3ULIMN JISKUT ALMJIMPOBAHUE JUAMUHOB KHCIBIMU JU3(uUpamMu
[3]. B xoxe 3To# peakuuu MpoUcXoauT (HOpMHUpPOBAHUE MPOMEKYTOUYHBIX COEIMHEHUN,
KOTOpBIE ITPU TEPMOOOPAOOTKH 00pa3yIOT MOJIMUMHU/IHBIE IEHOMATEPHAIIBI.

B pabGotre mpoBeaeHo wHccienoBaHHE YCIOBUM 00pa3oBaHMs IEHOOOPA3YIOMIUX
(bopnoaMMepoB U U3yUEHHE BIUSHUS CTPYKTYPBI HCXOJHOIO TUAHTHUIPHU/IA Ha CBOMCTBA
noJjiyyaeMbIx neHomarepuasnos. [leHooOpa3ytone GoprnoauMepsl Mojydaad Ha OCHOBE
JIMAHTUJIPUJIOB 3,3°,4,4°-6en30¢heHOHTETpaKapOOHOBOM KHUCJIOTHI, 3,3°,4,4°-
TU(PEHUITOKCHITETPaKapOOHOBOM KHUCIIOTHI MPU HCIOJNb30BAHUU ATHIIOBOTO CIHMpTa U
4,4’-nuamunoaudenmnokcuna. [Ipouecc popmMupoBanus NpoOMEKYTOUHBIX COECTUHEHUN
U CTPYKTYpy ¢opronumepoB uccieaosanu ¢ nomouisio MK-cnekrpockonuu. Ilokazano,
4TO WHCnoib30BaHue 4,4’-okcuaudTanieBoro aHruApuja MPUBOAUT K YBEIMUYCHHUIO
KECTKOCTH MaTepuaja U CHUKEHHUIO €ro acTUYHOCTU. [lomydeHHble neHoMaTepuabl
00J1a71al0T XOpoIiIel TePMOCTORKOCThIO (Hauasao notepu Macchl Habmomaetcs ¢ 450 °C);
IUIOTHOCTH BapbHpyeTcsa B npenenax ot 12,4 mo 16,6 kr/m®; moxyns IOHra cocrapiser
105-196 KllIa, nanpspkenue npu paspymenun — 10,76-17,34 Klla; snactuunocts — 17-
11%.

Cnucok 1ureparyphbli:

[1] Kabnos E. H. Metamnet EBpasuun. 3, 10 (2012).

[2] Hdopowenxo H. U., Yypcosa JI. B. ABHanMoOHHBIE MaTepUallbl U TeXHOJOTHU. 2, 16
(2012).

[3] Johnston C. J., Meador A. B., J. Polym. Sci., Part A: Polym. Chem. 25 (9), 2175
(1987).
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KOMITIO3UIIMOHHBIE MATEPHUAJIBI HA OCHOBE TPUALIETATA- 1
JANALETATA NEJJIIOJIO3bI C TPA®EHOM

TepexoBa E.A., AdanacseBa H.B., JlaBpentneB B.K., 'opman 1.B., Ab6anos 1.B.
bouex A.M.

Hncmumym evicokomonekynapHulx coedunenuii Poccutickoii akademuu HayK,
2. Cankm-Ilemep6ype
diza97@bk.ru

[lenpto Hacrosimiel pabOThl SABISIOCH MOJYyYEHHE HAHOKOMIIO3MIIMOHHBIX IUIEHOK H
UCCJIEIOBAaHUE UX 3JIEKTPOIPOBOJHOCTH, MEXAHUYECKUX XapPAKTEPUCTUK U CTPYKTYPHOM
OpraHu3aluu.

B pactBopel Tpmamerara 1wemtono3sl  (TAL]) B cMemiaHHOM — pacTBOpHUTEINE
(METHJICHXJIOpH]T C METAHOJIOM) U AuaieTaTa 1euono3sl (JALl) B numerundopmamue
BBEJIEHbI cyclieH3uss TrpadeHa U CYCIEH3Usl BOCCTAaHOBIEHHOTO TpadeHa B
nuMeTmIpopMaMuie  COOTBETCTBEHHO. MeETOoM CyXoro (OpMOBaHHUSI TOJTYUYEHBI
KOMIIO3UIIMOHHBIE TUJIEHKM M U3Y4€Hbl MX 3JEKTPOIPOBOJHOCTb, CTPYKTypHas
OpraHu3alys U MEXaHUUECKUE XapaKTePUCTUKH.

[Tokazano, uto BBenenue 1o 0.1% mac rpadena (ot Macchl nmonumepa) B matpuiry TAILL
IIPUBEIO K YBEIMYEHUIO YIAEIbHOM MpoBOAMMOCTH Ha Tpu mopsaka (ot 1.0x107° no
7.1x10* Cwm/m). IIpu Gomnee BBICOKOM COEpKaHUH rpadeHa HaOIIOJAETCS CHIKCHHE
AIIEKTPONPOBOAHOCTH, CBA3aHHOE C KoalleClieHIMeW HaHodactull rpadeHa B Oosee
KpyNHbIE  arperatbl  (MHUKPOYACTUIIBI), BBI3BAHHOE IUIOXOH  COBMECTHMOCTBIO
KOMITOHEHTOB (Tosiumepa u rpadeHa).

Beenenue B matpuily [IALl BoccranoBnenHoro rpadena B konmuectse 10 0.05% (mac)
OT MAaccChl MOJMMEpa COMPOBOXKIACTCS YBEIMUCHUEM IJIEKTPOIPOBOIUMOCTH OoJIee, yeM
Ha nopanok (or 5.0x10 mo 9.2x10°F). Ilpu KOHIEHTpaUUM BOCCTAHOBIEHHOIO
rpapena  nmo  0.14%  (mac)  HaOmogaeTcss — HE3HAYUTENbHOE  CHUIYKEHUE
AIIEKTPONPOBOAHOCTH.

N3ydyena cTpyKTypHas OpraHu3anis HaHOKOMIIO3MIIMOHHBIX IUIEHOK. [lokazaHo, 4TO
rpapen B wmartpuue TALl wuMeer CJIOHUCTYIO CTPYKTYPY, XapaKTepHYIO Uid
HEaKTUBUPOBaHHOU (popmbl. Tak ke Mmoka3zaHO, YTO BOCCTAHOBJICHHBIN Tpad)eH IpH ero
coaepxkanuu B matpuue ALl no 0.1% (Mac) HaxoauTcss B BHUJAE AUCHEPTUPOBAHHBIX
cinoeB. Ilpu OGonpmieil  koHueHTpauuu rpadeHa HaOIOJAeTCs  YBEIUYECHHE
ynopsnodeHHocTH JIALl, BeposiTHO, CBsA3aHHOE C HAYaJIOM OOpa30BaHHS CIOUCTHIX
MUKPOCTPYKp rpadeHa.

BBenenue rpadena B MaTpully MOJMCAXapuIOB HE TMPUBOAUT K YIYYIICHUIO
MPOYHOCTHBIX  XAPAaKTEPUCTUK KOMIO3UIIMOHHBIX IUJICHOK (TUICHKH CTaHOBSTCA
XPYIKUMHU) BCJIEICTBUE IIJIOXOW COBMECTMMOCTH TMOJUMMEpa C HaHOYACTUIIAMU
HaIOJTHUTES.
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KOMITO3UIIMOHHBIA TEKCTWIb C DJIEKTPOIIPOBOIAIIIUMU U
MATHUTHBIMHA CBOMCTBAMHU

Iumos M.A.*?, 3aspaxusix H.E.2, Illep6akos A.E.3, Cnusak I0.M.3

YUnemumym svicoxomonexynspuvix coedunenuti PAH, Canxm-Ilemep6ype
2Cankm-Ilemepbypackuii nonumexuuyeckuti ynueepcumem Ilempa Benukozo
3Canxm-Ilemepbypackuii 20cyOapcmeenipill 21eKmpomexHuteckull yHueepCumen
«JIDTHyum. B. U. Ynvanosa (Jlenuna) CIIOI OTY
shv_misha@mail.ru

DIEKTPOHHBIN TEKCTHIIb MU «YMHBIA TEKCTUIIBY, 3TO TIOPUCTHIA, PACTSHKUMBIA, THOKHIA
U JIETKUI MaTepwall, KOTOPHIi MOMHUMO OCHOBHBIX TIOKPOBHBIX (YHKIHH, oOjamaer
JIOTIOJIHUTENIbHBIMA ~ (QYHKIMSAMH,  Hampumep, B cdepax  KOMMYHMKAIHH,
HHEProcHAOXKEHUS,, MOHUTOPUHTA JKU3HEAEATENIbHOCTH WU CIIELMAJIbHBIX MEp 3allUThI.
JlaHHBIE MaTepuanbsl MOTYT pearupoBaTh Ha BHEIIHHME BO3JICHCTBHUS, TaKHE Kak
JIEKTPUYECKOE MM MAarHUTHOE II0JIe, XWMHUYECKHEe WIM OHOXMMHYECKUE AareHThl,
TEeMIIepaTypa, MEXaHW4YeCKHe CHibl U T.A.. lIpy 3TOM Marepuan MOXKET HE TOJIBKO
nepeaaBaTb 3TH  CBEJICHHMs, T.€. Yy4JacTBOBaTb B TEICKOMMYHUKAalUud, HO H
aanTUPOBATbCI B COOTBETCTBUM C YCIOBUSMH BHEIIHEH cpeabl. TexHosIoruw,
CBS3aHHBIC C IIOJYYEHHEM DJIEKTPOHHOIO TEKCTUIIA, IIEPEKUBAIOT KOJIOCCAIBHBIN
IIPOrpeCC, IpPU OSTOM KPUTHYECKHM BAXKHBIM 3BEHOM 31€Ch SBISIOTCS MAaTEpHAlIbI,
ucHoJib3yeMble JUisi ero co3gaHus. llociaenHuMM TeHACHUMSIMH SBISIETCS pa3paboTka
MHOTOYPOBHEBBIX, W MHOIO(YHKIMOHAIBHBIX BOJIOKOH, C(HOPMUPOBAaHHBIX U3
pa3MyYHBIX MaTepUaloB, O0JANAIONIMX XOPOIIMMH MEXAHWYECKUMH CBOMCTBaMHU U
OMOCOBMECTUMOCTBIO, KOTOPbIE IPUTOIHBI /1JIs1 U3TOTOBJIEHUS OJIEHKbI.

]

nojsuMepsl. Ha 0CHOBe HETKAHOTO CMECEBOr0 MOJIOTHA, AIEKTPOMPOBOISIIETO OTUMEPa
U HEOPraHMYeCKUX J100aBOK TMOJy4YeH OHWOCOBMECTHMBIM TEKCTWIIb, OOJIadaroNnuii
AIIEKTPOINPOBOISAIIMMU U MarHUTHBIMHU CBOMCTBaMH. [IpUBOAWTCS cOCTaB M CTPYKTypa
matepuana (Pucynku COM), ero MexaHMYeCKHe, MarHUTHBIE XapaKTEPUCTUKH, YPOBEHb
AIIEKTPONPOBOAHOCTH U OKUCIUTEIHbHO-BOCCTAHOBUTENBHON aKTUBHOCTU. OOCykaaeTcs
BO3MOXXHOCTh HCIIOJIb30BaHMSI MaTepUaioB Il OMOMEAMIIMHCKON JMarHOCTUKH, a
TaKXKe JUIS 3aIIMThl YeJIOBEKa OT 3JIEKTPOMArHUTHOTO U3ITyYCHHS.
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CEKLIUS 4

bUOIIOJIUMEPHI H I1O/IUMEPBI
ME/THIITHHCKOI'O HABHAYEHUA

YCTHBIE JOKJIA/IbI
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4-0-01
CUCTEMBbBI O®TAJIBMOJOTMYECKOM JTJOCTABKH
INPOTUBOBOCITAJIUTEJIBHOI'O ATEHTA JTEKCAMETA3OHA
HA OCHOBE XUTO3AHA

bokarpnii A.H., Jlyoamunckas H.B., Cxopux FO.A.

HUncmumym evicokomonekynapHulx coeounenuil Poccutickou akademuu Hayx,
2. Canxkm-Ilemepoype
gwezakura@yandex.ru

HuTpaBuTpeasbHOE BBEACHHE SIBISETCS OJHUM M3 HambOojee 3(PGEeKTUBHBIX CIOCOOOB
JIOCTaBKM JICKAPCTBEHHBIX CPEACTB B 3aJHUA OTPE30K Tja3za Juis JIeYCHUS
odTarpMoornyeckux 3adoneBanuii. OHAKO P ATUTEILHOM MPUMEHEHUH UHBEKIUU
MOTYT MPUBECTH K OTCIOUKE CETYATKU U CHIKEHUIO 3P dekTuBHOCTU Tepanuu. [losTomy
HEOOXOJIMMbI MHTPAaBUTpPEATIbHbIE CHCTEMBl JOCTaBKH, TaK KakK OHH 00JazaroT
NPOJOHTUPOBAHHBIM  JIEHCTBUEM W MOTYT  TOJJCPKHUBATH  TEPAICBTHUYCCKHE
KOHIICHTpAallUK B TEYEHHE UIMTEIbHOrO0 BpemeHu [1]. Mcrnonp3oBaHHE MOIMMEpPHBIX
KOHBIOTaTOB, TAKUX KakK KOpTUKocTepous aekcameTa3oH (Dex), mis uaTpaBuTpeanbHOM
JIOCTaBKU UMeET OO0JIBIIION MOTEHIMAN, HO UCTIOIB3YeTCs peaKo [2].

[lenp mccnemoBanus — pa3paborath MeTon KoHbiorammu Dex ¢ xuroszanom (CS) ms
BO3MO>KHOT'O UCIOJIb30BaHUSI B KaU€CTBE CUCTEMbI 1IOCTaBKU DEX B CTEKIIOBUIHOE TEIIO.
Jlnst gocThKEeHUsT STOW enu MBI IpecienoBanu cieayromue uenu: (1) momydenue u
XapaKTEepPUCTUKA CyKIMHMIAeKkcameTa3ona (SucDex), (1) paspaboTka MeTona cuHTe3a U
xapakrepuctuka koHbtoraroB Dex-CS, (IlIl) cykumuamnupoBanme Dex-CS ¢
oOpa3oBaHHWEM OTpHUIIATENIBHO 3apspKeHHBIX dactuil (Dex-SucCS) u (lv) usydenue
(bU3UKO-XMMUYECKUX XapaKTEPUCTHK KOHBIOTATOB (TUIPOJWHAMUYECKUN nuameTp u (-
MMOTEHITNA) ¥ KHHETUKHU BBICBOOOXKIeHH DexX.

CHauana Mbl UCTOJB30BAIM XUMUIO KapOoauuMmuaa i KoHbioranuu Dex ¢ CS uepes
CYKIIMHWIBHBIN JIMHKEP, a 3aTeM MOAUDHUIIMPOBAIH MOTYyUYEHHBI KOHBIOTAT SHTAPHBIM
aHTHUJIPHUIOM, YTOOBI MPUIATh OTPUIATCIBHBIN (-ITOTCHIIMAJ TTOBEPXHOCTH MOJIMMEPHOM
yactunbl. [lonmydeHHble TONMCaxXapuAHbIE HOCUTEIM HWMEIU CTENeHb 3aMEIICHUS
dbparmentamun  Dex 2-4%, conepxkanue Dex 50-85 wMKr/mMr um  cremneHb
cyKuuHuinpoBanus 64—68%. Pazmep nonydyennsix yactun coctasisi 400—1100 um, C-
noreniman — ot —30 g0 —33 mB. HMccnenoBanus BeicBoOOXKAeHH IN Vitro mpu pH 7,4
MOoKa3aJlu MEJUICHHBIM THUAPOJIM3 aMUJHBIX U CJIOKHOI(DHUPHBIX CBsS3eld B
CHHTE3UPOBAaHHOM KOHBIOTATe ¢ 00IMM BbIcBOOOXIeHHeM 8—10% kak mns Dex, tak u
st SucDex wepe3 1 mecsan. Pa3paGoraHHble KOHBIOTATHI MOKAa3ald 3HAYUTEIBHBIN
NPOTUBOBOCHAIUTEIBHBIN 3 PekT B Moaensx BocnaneHus, nHaynuposanHoro TNFa u
LPS, nonasnsist sxcnpeccuro CD54 B kierkax THP-1 B 2 u 4 pasa, coorBeTcTBeHHO [3].
Takum 00pa3oM, STH HOBBIC KOHBIOTAThl CYKIIMHHIXUTO3aH-IekcaMeTa3oH (Dex-SucCS)
SIBJISTIOTCSI MHOTOO00EIIAFOIITUMHU 0P TaTBEMOJIOTUIECKUMHU HOCUTEISIMU TUTSt
UHTPABUTPEATHHON JJOCTABKH.

Cnmcok JiuTeparTypsl:

[1] Cox J.T., Eliott D., Sobrin L. Journal of Clinical Medicine. 10, 981 (2021). [2]
Bhattacharya M., Sadeghi A., Sarkhel S., Hagstrém M., Bahrpeyma S., Toropainen E.,
Auriola S., Urtti A. Journal of Controlled Release. 327, 584 (2020). [3] Dubashynskaya
N.V., Bokatyi A.N., Skorik Y.A. Biomedicines. 9, 341 (2021).
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4-0-02
MOJNPUKALINA OKHCJIIEHHOI'O 'PA®EHA OJIMT'OMEPAMHU
I''IYTAMUHOBOU KUCJOTHI VI YAYUIIEHUA CBOUCTB
MATEPHUAJIOB HA OCHOBE I10JIM-¢-KAITPOJIAKTOHA

Conomaxa O.A.!, Crenanosa M.A.%, Topman U.B.!, PaGuunckuii M.K .2, Peixkos C.A 2,
Antonos I'.A .2, Uepsskosa I1.J].2, Kopxkukosa-Bnax E.I'.

YUnemumym evicoxomonexynsapuvix coeounenuti PAH, 2. Cankm-Ilemepoype
2Dusuxo-mexnuueckuti uncmumym um. A.@. Hoppgpe PAH, 2. Cankm-Ilemepbype
solomanya@bk.ru

[Ipu motepe OonbmIUX OOBEMOB KOCTH BOCCTAHOBJICHHE KOCTHBIX J1e(hEeKTOB
€CTECTBEHHBIM TyTEM 3aTPYAHEHO WJIM BOBCE HEBO3MOXXHO, UYTO MPUBOIUT K
UCIIOIb30BAHUIO  KOCTHOM  IUTACTUKU C  TPUBICYCHUEM  CHEIUATU3UPOBAHHBIX
CUHTETUYECKMX MAaTepHalioB, CpPEId KOTOPBIX NEPCHEKTUBHBIM SIBJISIETCS IOJIHU-E-
kanponakton ([IKJI) Omaromapss ero OHOCOBMECTUMOCTH, CIHOCOOHOCTH K
ouozerpagauMu W TepMoIulacTUYHOCTH. OpHako TruApoPOOHOCTh, OTCYTCTBHE
JIOCTaTOYHOTO  KOJMYECTBA  PEAKIMOHHOCIIOCOOHBIX  TpPYINI,  HEJOCTaTO4YHas
MEXaHUYecKass MPOYHOCTh W  IJIoXas  KJIETOYHas  ajre3us  OrpaHHYHUBacT
onomenunurHckoe npumenenue [1KJI B uuctom Bue.

JanHnas paboTa TIOCBAIEHA TOJNYYEHUIO 4YacTUIl OKuciaeHHoro Trpadena (OI),
MOIU(DUIIMPOBAHHOTO OJIMTOMEpPaMU TIIyTaMUHOBOW KUCIOTHI (Ol'ny), nnst ycTpaneHus
psana HepoctatkoB IIKJI, T.k. OI' CBOMCTBEHHBI BBICOKAsI MEXAaHUYECKAsl MPOYHOCTh U
CIOCOOHOCTh YCKOPSTH pPOCT, MU depeHIupoBKY U Mpoiudepanio Me3eHXMMaIbHbIX
ctBoIOBBIX KiIeTok (MCK), a OI'ty MOXeT cTUMyIUpOBaTh OMOMHHEPATU3AIIMIO B 30HE
UMIUTAHTAIMY U TIPENATCTBOBATh arperanuu dactui OI'. Moaudukaiuio ocymecTBIiIsiun
METOJaMHu TMPUBUBKU «HA MOBEPXHOCTH» M «OT moBepxHoctu» Ol mnemneit Ol'my (OI'-
OI'ny), Bappupys BpeMs W TEMIEpaTypy pEaklud, a TaKKe HCIONb3yeMbIHd IS
NPOBEACHUS MOTUPUKAIIUY aMHUHOCOCPKAIIUN JTMHKEP (STHICHINAMUH WU Ol-JIU3HH).
[ToaTBepkIeHHE TMPOXOXKIACHUS pPEaKIM M XapakTepU3alMs TMOJYyYCHHBIX YaCTHUII
npoBoauiuchk ¢ nomoiplo HK-cnexkrpockonuu, TepMOrpaBUMETPUUYECKOTO aHAIN3a,
JTUHAMHUYECKOTO U 3JeKTpodopeTrdecKkoro paccesHus cBera. [locpeacTBoM npoBeeHUs
MOJTHOTO KHUCJOTHOTO Tuaposn3a u mnocieayroimiero BOXKX-ananuza copepkaHusi B
coctrase OI'-OI'ny amuHokucioT Oblla onpezaeneHa 3gppexTuBHoCcTh Moaupukammu O,
KOTOpasi 3aBUCeNa OT MUCIOJIb30BAaHHOTO JIMHKEpAa U METOoJa MPUBUBKU. B nomnonHeHue,
ObBUTM W3TOTOBJIEHBI KOMITO3UIIMOHHBIE TIOJMMMEpHBbIe TUIeHKH Ha ocHoBe [IKJI ¢
pazmuunbiM conepxkanueM OI' u OI'-Ol'nmy (0.5 u 1.0 macc.%) u ObLIO TOKa3aHO, YTO
UCIIOJIb30BAaHNE B KAayeCTBE HAMNOJIHUTENA pa3znuyHblXx TunoB OI'-Ol'my mpuBoguT K
MOJIYYEHHUIO MaTepuasoB ¢ 6osee 0JHOPOAHON MOP(]OIOTHE U POCTY UX MEXaHUYECKUX
XapakTepuctuk. MccrienoBanue OHOJIOTUYECKUX CBOWCTB TMOJYYEHHBIX MaTEpUAJIOB
MIPOJIEMOHCTPHUPOBATIO OTCYTCTBUE KJIETOUYHON TOKCHYHOCTH, yiyurieHue aaresuu MCK
1 GOpMHUPOBAHUE KaJBIMICOIEPKAIINX 00pa30BaHU HA MMOBEPXHOCTH M3TOTOBJICHHBIX
KOMTI03uTOB. Takum o0Opa3om, pa3paboTaHHBIC YACTHUIIBI JEMOHCTPUPYIOT MPUTOTHOCTD
JUIST UCTIONB30BaHUST B KAyeCTBE HAIMOJHHUTENECH JUIsi yCTpaHEHHUs HEIOCTaTKOB
anmrpaTUIECKUX MOTUIPUPOB, UCTIOJIB3YEMBIX B MHXKCHEPUH KOCTHBIX TKaHEH.
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4-0-03
BJIUSHUE YCJIOBU CUHTE3A MIOJUMEPHBIX COPEEHTOB HA
MOP®OJIOI'HIO UX ITIOBEPXHOCTH

Ocunenko A.A., lNapkymuna U.C.

Hncmumym evicoxomonexynapuvix coeounenuti PAH, e. Cankm-Ilemepbype
osipenodkalexa@mail.ru

JIJist OlleHKH BIIMSIHHUSI YCJIIOBHM CHHTE3a Ha MOP(OJIOTHIO TOBEPXHOCTEH T'PAHYIHHBIX
MOJIMMEPHBIX COPOCHTOB, TpEAHA3HAUCHHBIX MJIs wu3BlIeueHus XxojectepuHa (XC),
METOJOM CBOOOJHOPAAMKAIBLHON IMOJUMEpPHU3ANNN 2-THUIPOKCUATUIMETAKpHIIaTa M
ATUJICHTIIMKOIb TUMeTaKpmiara (cooTHomenue 86 Mon.% u 14 Mo1.%, COOTBETCTBEHHO;
obmas kouueHntpanusa — 30% mo mMacce) ¢ UCIOJIb30BAHUEM WHUIUHUPYIOIIEH CHCTEMBI
nepcyiabdaT aMMOHUS — acKOpOMHOBas KHUCJIOTa ObUTM MmojydeHbl copoeHTsl: KII-1 —
AMYJIIbCHOHHOW TOJUMEpHu3anueii B 3Mylbcusax [lukepuHra ¢ HUCIONIB30BAaHHEM
HAaHOKOMITO3UTOB  celieH-TToNU-N-BUHUITIUPPOJIUIOH B  KauyecTBe CTaOmiIM3aropa
MOJIMMEP-MOHOMEpHBIX Karenb, u KII-2 — ocaguTenpHOM moduMepu3anueld B H-
MIPOIMMJIOBOM cripTe. MoauduKarus MmoJIuMepHbIX MaTPHI] COPOCHTOB OCYIIECTBIISIIAChH
METOJIOM IOBEPXHOCTHOTO WUMIpPHHTHHTA NpU BBeAcHHMH XC B KommdecTBe 6 MOI%
(MUII-1-6, MUII-2-6), pacCYMTaHHBIX [0 OTHOIICHHIO K MACCE MOHOMEPOB, B KaUCCTBE
TeMIUIaTa B TIOJMMEPHU3AIMOHHYIO CMECh Ha 3aBepIIalolied cTagud (OPMHPOBAHHS
rpa"yi. B pesynaprare mpoucxoamiia caMOOpraHU3alUs MOHOMEpOB, e€Ile He
BCTYNMBIIMNX B PEAKIUIO  IMOJIMMEpPU3AINK, BOKPYr TemIiuiata. Mopdoorus
cunresupoBaHHeix KII m MMHIIoB Obuta umcciaenoBaHa ¢ TMOMOIIBIO CKaHUPYIOIICH
AIIEKTPOHHOU MUKpockomnuu (Puc. 1).
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Puc. 1 — Muxkpodororpaduu KI1-1 (a) u KI1-2 (6); MUII-1-6 (¢) u MUII-2-6 (2).

Kak BugHo u3 mukpodororpaduii, mosepxuocts KII-1 cocrout u3 mukpornodyn (Puc.1,
a), a noBepxHocTh KII-2 sBisercs Oosiee rimankoi m omHopoanoi (Puc.l, 6). Dro
obycnorieHo popmupoBanuem rpanyn KII-1 B pe3ynpTaTe cCriimBaHusi MUKPOTIIOOYT TIPH
NPOBEJICHUU MOJUMEPHU3aUU B 3MynbcusiX [lukepunra, B To BpeMs Kak 0Opa3oBaHHE
rpanyn KII-2 ocymiecTBisiioch TOMBKO 3a CUET AUCIIEPTHUPOBAHUS TOTUMEPU3AIIMOHHON
cMecH Tpu cHHTe3e B pactBoputene. ['panyner MUII-1-6 u MUII-2-6 (Puc.l, s, o)
uMmenu Oosiee CerperupoBaHHbIE MOBEPXHOCTH, IO CPABHEHUIO C MOJUMEPHBIMU
rpanynamu KII-1 u KII-2 (Puc.1, a, 6), uto 00ycinoBiaeHO (HOPMHUPOBAHUEM HMITPUHT-
CaliTOB U KOPPEIHUPYET C JINTEPATYPHBIMU JaHHBIME [1].

Takum oOpa3om, MmokaszaHo, uTo cerperanusi nosepxHocreit MUIIos Oblia o0ycioBiaeHa
MoaupUKanuen MOTMMEPHBIX MAaTPHI] MOCPECTBOM MOJEKYJISIPHOTO UMIIPUHTUHTA TIPU
BBeieHNMU XC B MOJIMMEpU3AIMOHHBIE CMECU B KoJinuecTBe 6 M0oi1.%.

Cnmcok JiuTepaTypsl:

[1] Gonzalez G. P., Hernando P. F., Alegria J.S5.D. Anal. Chim. Acta. 557, 179 (2006).
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4-0-04
MOJTYYEHUE IMTOJTMAMUIHBIX TKAHEMHKEHEPHBIX
COCYJIHUCTBIX UMILIAHTATOB METOJ0OM
JEKTPO®OPMOBAHUSI

Yupsteena A.E.}, 3aspaxnbix H.A.L IOkuna I'.JO.23, Kpusennos A.B.4,
WBanbkoBa E.M.?, FOnun B.E.1?

LCanxm-Ilemepbypeckuii nonumexnuueckuii ynusepcumem Ilempa Benuxozo,
2. Canxkm-Ilemepoype
2Uncmumym evicokomonexynspuwix coeounenuti PAH, 2. Canxm-Ilemepoype
3lepsuiii Canxm -Ilemepbypackuii 20Cy0apcmeentvlii MeOUYUHCKUL YHUEEPCUmMen
um. akademuka U.11. Ilasnosa, 2. Cankm-Ilemepoype
4Boenno-meduyunckasn akaoemus umenu C. M. Kuposa, . Cankm-Ilemepoype
chiriateva.ae@gmail.com

CepieuHO-COCYIMCThIE TATOJIOTUM 3aHMMAIOT BEAYIIYIO TO3HMIHI0 CpeAu MPUYUH
cmeptn B mupe. OJHMM M3 OCHOBHBIX METOJIOB JICUCHHUs 3a00JICBAaHWM CEpACUHO-
COCYIUCTOH CHUCTEMBI, TIOMUMO MEIMKAMEHTO3HOW TEpanmuu W ayTOTPAHCILIAHTAIUH,
SBIIIETCSA PEKOHCTPYKITUSI COCY/IOB C UCIOJIb30BAaHHEM MPOTE30B HA OCHOBE MOJIMMEPOB.
Cpenu TIaBHBIX TPOOJIEM MPHU TUTACTHKE COCYAOB C HCIIOB30BAHUEM CHHTETHYCCKUX
MaTepHuajIoB OCTaeTcs paHHee TpoMOooOpa3oBaHueE, TUTIEPILIa3Ksl HEOUHTUMBI B pailoHe
aHacToM030B u Jnp. Jlo Hacrosimero BpeMeHHM He OblT pa3paboTaH KIMHUYECKU
npUeMJIEMbI MpoTe3 Majoro auamerpa (6 MM U MeHee), BEEeTCS aKTUBHBIM IOUCK
HOBBIX MOJUMEPHBIX MaTE€pHaIOB U pa3paboTKa METOAOB IMOydeHHs mnpote3oB [1]. B
JTaHHOW paboTe MPOTE3bl KPOBEHOCHBIX COCYIOB JUaMeTpoM 1,2 MM OBLIH TIOTy4YEHBI
METOJIOM 3JIeKTPO(POpPMOBaAHUS U3 BOJHO-CIIMPTOBOTO PACTBOpPA TPUATHIAMMOHUNHOM
CONM TMOJUAMHUIOKHUCIOTHL Ha OCHOBE IHPOMEIUIUTOBOrO JuaHruapuaa u 4,4°-
TUaMUHOIM(EHUIOBOro 3pupa ¢ NOCHeAYIoImed TEepMUUYECKOM HUMUAM3aLuend [0
Hepezopoupyemoro nosmmmuaa npu 250 °C [2]. TlokazaHo, YTO MeEXaHUYECKHE
XapaKTePUCTUKU TOJYYCHHBIX MPOTE30B CPABHUMBI C MTapaMeTpaMy HATHUBHBIX COCY/IOB
KpBIC ¥ YesioBeka. [IpoTe3bl OB UMIUIAHTHPOBAHBI B OPIOIIHYIO YacTh a0PTHI KPBIC Ha
OJIMH, TPU W TIECTh MECSIEB. B X0/ 3KcneprMeHTa He OBbLIU BBISIBJICHBI aHEBPU3MBI U
TUIMEpIUIa3uss UHTUMBI, TIPOTE3bl MPOXOAMMBI, Ciiydan TpomOo3a He 3a(UKCHPOBAHBI.
Mopdonoruueckoe rcciieJoBaHle OKa3ajlo, YTO HA BHYTPEHHEH MOBEPXHOCTH MPOTE3a
oOpa3yeTcsi HeOMHTHMa, MPEJICTABICHHAs YHIOTCIUEM U TOHKHUM CYOHJIOTCIHATBLHBIM
CJIOeM, a MPOTe3 3aKII0YAETCS B COCIMHUTENBHOTKaHHYIO Karicyny. [IpoTe3sl Ha ocHOBe
MOJIMMMHUTHOTO HETKAaHOTO MaTepHhaya, TMOJyYeHHBIE METOJOM 3JeKTpodopMoBaHws,
MIPOJIEMOHCTPUPOBATI BBICOKYIO TPOMOOPE3UCTEHTHOCTh M OMOCOBMECTHMOCTB, YTO
MO3BOJISICT TIPOJIODKUTHh MX HMCCIICOBAHME B KA4€CTBE TKAHEHHKCHEPHBIX COCYAMCTHIX
UMIUTAHTATOB.

Cnucok JIuTepaTyphbl:

[1] Awad N.K., Niu H., Ali U., Morsi Y.S., Lin T. Membranes (Basel). 8 (1), 15 (2018).
[2] Ceemnuunviii B.M., Baeanos I'.B., Msexosa JI.A., Byepos A.H., Yupsmvesa A.E.,
Bnacosa E.H., Hsanvkoea E.M., Enoxoecxuu B.FO., Ilonosa E.H., Cmupnosa B.E.,
FOoun B.E. Xypuan npuknaanoi xumun. 93 (1), 48 (2020).

baarogapHocTu

Paboma evinonnena npu gunancosoi nododepoicke Poccuiickoeo uayunoeo ¢gonoa
(npoexm Ne 19-73-30003).
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4-0-05
MOJYYEHUE U CBOUCTBA MUKPOTPYBOK XUTO3AHA

ba6uuesa T.C., I[llunosckas A.b.

Capamosckutl HayYUOHAIbHBIL UCCTE008AMENbCKUL 20CYOAPCMBEHHbI
yHusepcumem umenu H.I. Yepuviuescroeo, e. Capamos
tatyana.babicheva.1993@mail.ru

OnHo#l M3 aKkTyalbHBIX 3a/1a4 PU3NKOXUMHUHU 3D-MarepuasoB MeIUKO-OUOIOTUYECKOTO
Ha3HA4YCHUsS SBJIAETCA IOJYYEHUE M HMCCIEJOBAaHUE CBOMCTB IOJIBIX LMIMHIPUYECKUX
CTPYKTYp C YJIbTPATOHKOW CTEHKOM (MUKpPOTpPYOOK) U3 OMOope30pOrupyeMbIX OJUMEPOB,
B YaCTHOCTH, XHMTO3aHa. Takue OOBEKTHl IMEPCHEKTUBHBI B KAaueCTBE HMILJIAHTATOB
KPOBEHOCHBIX COCYAOB M IIPEIIOJAraloT KpPaTKOBPEMEHHOE HAaXOXJIECHHE B >KMBOM
opranusme. OpHAaKo, U3BECTHBIE MOJIXOABl K (OPMHUPOBAHHIO TAKUX CTPYKTYp
MHOTOCTQIMAHBI,  NPEIyCMAaTPUBAIOT  NPUMEHEHHE  CIOXKHOTO  00OpYAOBaHMS,
arpecCUBHBIX PACTBOPSIOLIUX CPE U KECTKOM KPHO- WIH TEpMOOOpPaOOTKH.

B Hactosmeil pabore paccMaTpuBAIOTCS NPUHUUIHAIBHO HOBBIE U SKOHOMHUYECKH
000CHOBaHHbBIE TOIXO/bI K MOJYYEHHI0 MUKPOTPYOOK HAa HMIMHAPUYECKOM TEMILIATE C
UCIIOJIb30BAHMEM BOJHBIX PAcTBOPOB TJIMKOJSATA XWTO3aHA W MeX(a3HbIX PpeaKIHi
MOHHO-UHIYLIUPOBAHHOTO OcaxjeHus, ¢opmupoBanus [IAB-monusnekTpoianuTHoro
KOMIUIEKCA WM BBICAIIMBAHMS B COJIEBOM TIpanueHte. IIpoBeneHa oLieHKa BIMSHUS
XUMHUYECKOW NPUPOJbl HEUTPAIMU3YIOIIETO peareHTa Ha MOp(OJIOTHI0 MOBEPXHOCTH,
CTPYKTYpPY, YIpPYro-mjlacTU4eckue M (PU3MKO-MEXaHMYECKHE CBOMCTBAa MaTepuaa.
YCcTaHOBIEHO, YTO  MHUKPOTPYOKHM  J€MOHCTPUPYIOT  yNpyro-aehopMaiioHHOE
MOBE/ICHUE, XapaKTEpHOE /I BS3KOIUIACTUYHBIX WM BS3KOYINPYIHMX IOJIMMEPHBIX
cucteM. [IpoyHOCTP W  3MACTUYHOCTH HAWJIYYIIUX OOpa3sLOB  MHUKPOTPYOOK
COOTBETCTBYET aHAJIOTMYHBIM I10KA3aTENIIM KOMMEPUYECKHX IPOTE30B, IPUMEHSIEMBIX B
HACTOsIEE BPEMS B KApAUOXUPYPTUUECKOHN MPAKTHKE.

OO6HapyXeHo, 4TO JUIsl BceX 00pa3oB XapaKkTepHa NepUOoANYecKas CIIOMCTast CTPYKTYpa,
B HauOoJbIlIel CTETIEHU BbIpa)K€HHAsl MPU HMCIOIb30BAaHUU ISl MOJIYUYEHHs] MaTepHualia
peakuy MOJIMMEPAHAIOTMYHOIO IPEBPALLEHUsI COJIb—0CHOBaHUE xuTo3aHa. [lokazaHo,
YyTO Tmpouecc (HOPMHUPOBAHUS TAKOM CTPYKTYpbl MOJYUHSETCS KHUHETUKE MOHHO-
OOMEHHBIX peaKIil U XapakTepHBIM s siBiaeHus Jluzeranra zakoHomepHocTsMm [1]. B
MOJICTBHBIX ~ OmbITaXx IN  VItr0  ycTaHOBIEHAa HEUUTOTOKCHYHOCTh, TE€MO- W
OMOCOBMECTUMOCTh MHUKPOTPYOOK, MOJYYEHHBIX B YCIOBUSAX PEaKIUN HEUTpaIu3aliu
HEOpPraHWYECKUM WJIM OPraHuYecKMM OCHOBaHHWEM. B copOuuoHHO-1u((y3nOHHBIX
AKCIIEPUMEHTaX IMPOJIEMOHCTPUPOBaHA BO3MOXKHOCTh 3arpy3Kd W MPOJOHTMPOBAHHOIO
BBICBOOOX/ICHUSI JICKAPCTBEHHOro BemlecTBa. llpoBeneH aHaiu3 (QepMEeHTATUBHON
Jerpajaiu o0paslioB W OIpeAesieH MPEeANoJIOKUTENbHBIM CPOK HMX JKCIUTyaTalud B
KUBOM opraHusme. KOHEYHO-31€MEHTHBIM MOJEIMPOBAHUEM MPOAHATU3UPOBAHBI
BO3MOXKHBIE  HANpsSOHKEHHO-Ie()OPMAIlMOHHBIE  COCTOSIHMSI B~ 30HE  KOHTakTa
apTepUaIbHOIO COCY/Ia C XUTO3aHCOIEPIKAIIIM CyOCTpaToOM.

[TonydyeHHble pe3ynbTaThl TOKA3bIBAIOT MEPCHEKTUBBI TMPUMEHEHUS MHUKPOTPYOOK
XUTO3aHa B KayecTBe OMOPEe30pOMpPYEeMBbIX MPOTE30B ISl 3aMEHbl MOBPEXKICHHBIX
Y4aCTKOB KPOBEHOCHBIX COCY/IOB.

Cnucok quTeparyphl:

[1] Babicheva T.S., Konduktorova A.A., Shmakov S.L., Shipovskaya A.B. J. Phys. Chem.
Ser. B. 124 (41), 9255 (2020).
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4-0-06
MOJYYEHUE MMOPUCTBIX MOJUMEPHBIX KAPKACOB U3
MOJU-(IUMETAKPUJIATA DTUJIEHIVINKOJS) M MTOJIUJIAKTAIA
JUISI BAOMEIULIAHBI

IOmun B.B.!, Kossumun P.C.%, Eruazapsn T.A L, Eropuxuna M.H.2, Aneitnuk J1.51.2,
Yecuoko C.A.!

YdIrBEYH Uncmumym memannoopaanuueckoii xumuu um. I.A. Pasyeaeéa
Poccuiickou akademuu nayx, . Huowcnuti Hogzopoo
2I'BOY BO Ipusonsicckuii ucciedo6amenbCKuti MeOUYUHCKULL YHUGepcumenn
Munucmepcmea 30pasooxpanenus, . Huscrnuii Hoseopoo
yudin@iomc.ras.ru

B Hacrosimiee BpeMs B MEOUIIMHE CYHIECTBYET HEOOXOAMMOCTh CO3JAaHMSI HOBBIX
OCTEOIUTACTUYECKUX MaTepuasoB. Takue MaTepuasbl JOJIKHBI UMETh CUCTEMY OTKPBITHIX
B3alMOCBSI3aHHBIX IOp, € ONTHUMaJlbHOM mopuctocTthio 60-80% nns oOecrieyeHus
HUPKYJSALAA MEXKKICTOYHOM KUAKOCTH, MUTPALMH, AATE€3UH U (PYHKIMOHUPOBAHUS
KJIETOK, a Takke Backymspuzanuu. C Ipyroil CTOPOHBI, MPOPUIAKTUKA M JICUCHUE
UH(QEKIN, CBSI3aHHBIX C HMMIUIAHTAIlMEH, WIPalOT BaXXHYIO pOJIb B COBPEMEHHOM
BBICOKOTEXHOJIOTUYHOM ~ XUPYPTHUU. OmgaumM w3 cnocoboB  obecriedyeHHus
aHTHOaKTepuaIbHOW aKTUBHOCTH SIBJISIETCS BBEIEHUE aHTUOMOTUKOB B UMILJIAHTAT.

B nannoit pabote, nisi co3gaHUs MOPUCTOM MaTPUIlBl MMIUIAHTATa HCIOIH30BAIAChH
NOJIMMEpHU3YIoUIasicss TOJ JAEWCTBHEM BHJIMMOIO CBETa KOMIIO3MIMS HAa OCHOBE
nuMeTtakpuiiata stuineHriukons (IAM3I) ¢ mobaskoit 70 mac. % mopooOpasyromero
arenra - 1-0yranoun, 1-rexcaHoi, 1-OKTaHON UM MUKJIOTeKCaHO. M3 3TUX KOMITO3UIIUN
ObUTH TOJY4YeHBl TIOPUCTBIC TMOJHUMEpPHbIE MOHOMUTH monu-JAMOII" ¢ cucrtemoit
OTKPBITBIX B3aWMMOCBSA3aHHBIX MOp C MOpUCTOCTBbIO 75-78%. CpenHuii pasmep mnop
NOJIMMEPHOTO MaTepuaia 3aBUCUT OT MPUPOJBI MOPOOOpa3yIOLIEro areHTa M
Bapsupyetcs ot 0.5 Mkm (1mkiorekcanon) 10 12 mxm (1-6yranomn).

Jns cozmanusi Gojiee MOIXOJAIICTO JJISI MEIUIIMHCKOTO HCIOiab30BaHus ckaddomnaa
MOKHO MOJAU(PUIIMPOBATH MOBEPXHOCTH NOp monuiaaktuaoM (PLA), KoTopsiii sBisieTcs
OMOCOBMECTUMBIM TIOJIMMEPOM, CIIOCOOHBIM HEeCTH B cebe aHTuOmotuk. Kpome Toro,
ouonerpamanus ciosi PLA, HaHEeceHHOro Ha MOBEPXHOCTh Mop monu-JAMOII, momkna
obecrieunBaTh IMPOJIOHTUPOBAHHOE BBICBOOOXKIEHUE aHTHOMOTHKA. B xome paboT
YCTAHOBJIEHO, YTO TMOBEPXHOCTh mop Marpul noau-AMOI, mnokpsitas nonu-D,L-
naxtugoM (Mn 23 x 103 JTa, PDI 1.31), coxpaHsieT IIOPUCTYIO CTPYKTYPY, AHAJTOTHYHYIO
ucxonHon nonu-AMOI, HO C yJIydIIEHHBIMM HOPOYHOCTHBIMH XapaKTEPUCTUKAMMU.
Copepxamuii  antTuOuoTuk cinoif PLA  oOecneuywBeT BBICOKYI0 U HENPEPHIBHYIO
aHTHOAKTepualbHYI0 aKTUBHOCTh Marepuana B TeueHue 7 pgHeil. [{uTomormueckue
MCCJIEIOBAHUS NTOKA3aJIM OTCYTCTBUE HUTOTOKCUYHOCTH BCEX MCCIIEI0BAHHBIX TOPUCTBIX
MAaTpHIL.

baarogapHocTu

Paboma evinonnena ¢ ucnonvzoeanuem 0060py006aHUs YEHMPA  KOJLIEKMUBHO2O0
nonvzosanus «Ananumuveckur yewmp HMX PAH» npu noooepocke epanma
"Obecneuenue pazeumusi MamepualbHO-MexXHUYecKol UHDpacmpykmypsl YeHmpos
KOLLEKMUBHO20 NOJIb308AHUSL HAYUHBIM 000pyoosanuem” (VHukanbHbulll udeHmugukamop
RF----2296.61321X0017, Homep Coenawenus 075-15-2021-670).
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4-0-07
CHHTE3 COIIOJIMMEPA ITOJTAMOJIOYHOM KHCJIOTDI- ¢-
MOJINJIM3UHA C IPUMEHEHUEM MMITY JIbCHBIX
MEXAHOXUMWYECKHUX BO3IENCTBUIA

Xanraxanosa [1.A.22, Venenckuit C. A2, Anexcanapos A.M.1

YUnemumym cunmemuueckux nonumepnvix mamepuanos um. H.C. Enuxononoea
Poccuiickou akademuu nayx, e. Mockea
2AHO Mexcoynapooubvlii HayuHO-UCCI008aAMENbCKULL YeHMP UHHOBAYUOHHBIX
mexnonocui MAPTUHEKC, 2. Mockea

Cucrembl JOCTaBKM JIEKQpCTB Ha OCHOBE IIOJMMEPHBIX MAaTE€pUaIOB HIPAIOT
3HAUUTENIbHYIO POJIb B YJIY4YIIEHUH (PapMaKOJOTUYECKUX U TEPANEeBTHUYECKUX CBOMICTB
JIEKAPCTBEHHBIX BEHIECTB MyTEM KOHTPOJS MX (hapMaKOKWHETUKH, OHOpacipeiesieHus,
TokcuyHOCTU. Cpean MIUPOKOro CIHEeKTpa OHOCOBMECTUMBIX U OHOpa3jiaraeMbix
MOJIMMEPOB,  UCIONB3YyEeMBIX IS  pa3pabOTKU  CHCTEM  JIOCTaBKHA  JIEKApCTB,
ononoaudGUpsl U TMOJUAMHUKUCIOTHI SIBISIOTCA NMEPCHEKTUBHBIMU KaHIUWIATAMU IS
KarcynupoBaHusi ruipodoOHBIX MpernapaToB. B paboTe npeAcTaBieH CUHTE3 TPUBUTOTO
COMNOJIUMEpa MOJUMOJIOYHAS KUCIOTA-E-TMIOJUIN3UH C MPUMEHEHHUEM HMITYJIbCHBIX
MEXaHOXMMHUYECKUX BO3IeUCTBUM [l], peamu3oBaHHBIX B ycCloBUAX THO 1 —
PEOJIOTHYECKOTO B3phIBA M THUIl 2 — PEAKIMOHHOTO CMEIICHUS Ha BHOpAIMOHHOMN
MEJbHULIE, TMPU  BapbUPOBAHUU  HCXOJAHOTO  COOTHOIIEHUS  T'OMOIIOJIMMEPOB.
OxapakTepu30BaHbl CTPYKTypa U CBOMCTBA IOJY4YEHHOTO comonumepa metogamu UK-
cnekrpockonuy, ‘H SIMP, amHammdeckoro cpetopaccesHusi. OIEHEHBI BBIXObI
CONOJIMMEpA B 3aBUCUMOCTH OT THIa BO3eUcTBUs. VcciienoBaHO BIMAHUE HATIOJIHUTEIIS
B BHJIE HAHOYACTHIl dJeMEHTHOro Oopa [2, 3], HAa CBOWCTBAa W BBIXOJ COMOJIUMEPA
MOJIMMOJIOYHOU KUCTOTHI-E-TIOTUITN3UHA.

Cnmcok JIuTepaTyphl:

[1] Enuxononan H.C., Anexcanopos A.HU., I'acnapsn 3.3., Illenobkoe B.U., Mxumapsn
A.A. Noxmansl Akanemun Hayk CCCP. 319, 1384 (1991).

[2] Venenckui C.A., Xanmaxanoea I1. A., 3a6oponok A. A., Kypkun T. C., Boaxosa O.
0., Meuemuna JI. B., Tapanun A. H., Kanvieun B. B., Mayymypa A., Tacxaes C. IO.
Hoxknaael Poccuiickoii akanemun Hayk. XuMus, Hayku o Matepuanax. 491, 20 (2020).

[3] Zaboronok A., Khaptakhanova P., Uspenskii S., Bekarevich R., Mechetina L.,
Volkova O., Mathis B.J., Kanygin V., Ishikawa E., Kasatova A., Kasatov D., Shchudlo 1.,
Sycheva T., Taskaev S., Matsumura A. Pharmaceutics. 14, 761 (2022).

baarogapHocTn

Hccnedosanue evinonneno npu guuarcosou noodepicke PODU 6 pamkax uayunozo
npoexma Ne 20-33-90283.
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4-0-08
HOJXYYEHHUE U HCCIEAOBAHUE KOMIIO3UTOB HA OCHOBE
HOJIMJIIAKTHIA C AHTUBAKTEPUAJIbBHBIMHU CBOUCTBAMMU

Manadees K.B.?, Mockamok O.A 2 IOqun B.E.1?, 3appaxusix H.A.l, UsanskoBa
E.M.?, T'opauna E.M.#, Boxkosa C.A.*4

L Canxm-Ilemepbypeckuii nonumexnuueckuti ynusepcumem Ilempa Beauxozo, Cankm-
Ilemepbype, Poccus

2Uncmumym Bvicokomonexynsapuvix coeounenuti PAH, Canxm-ITemep6ype, Poccus

SBanmutickuii pedepanvuviii ynueepcumem umenu Uvmanyuna Kanma, Kanununzpao,
Poccusa
4 Hayuonanonwlii Meouyunckull ucciedo8amenbCKuti yeHmp mpasmamono2ui u
opmoneouu umeru P.P. Bpeoena» Munucmepcmea 30pasooxpanenus Poccutickoii
Deoepayuu, Canxm-Ilemepbype, Poccus
kostya_malafeev@mail.ru

B nacrosiniee Bpemsi yCTaHOBJIEHO, YTO MMILJIAHTUPOBAHHBIM, B TOM YHCJIE U IIOBHBIM,
MaTepuan KpailHe OBICTPO KOJIOHU3UPYETCS MaTOr€HHOM MHUKpO(dIOpoi, T.K. Bce
O0akTepud M MHOTOKJIETOYHbIE TPUOBI TPU Pa3MHOKEHHH OOpa3yloT COOOIIeCTBa,
3alUIICHHbIE OMOMIEHKAMH — BHEKJIETOYHBIMU MeMOpaHamu, KOTOphIE 3alUIIAI0T UX
OT OKpy:karomiei cpeapl OHUM U3 PENIEHUN TAHHOM CHUTYAllMU SIBJISETCS BO3JICHCTBHE
QHTUMHUKPOOHBIMH COEJUHEHUSIMU HAa MUKPOOPraHU3Mbl B OMOIUIEHKE HU3HYTPH — C
MIOBEPXHOCTH UMILTaHTaTa [1].

OgHuM M3 caMbIX pPacHpOCTPAHEHHBIX MAaTEPUATOB [UISl CO3JAaHUS MEAMIIMHCKUX
m3nenuit sisiercst nomwtaktun (IJIA). U3 TIJIA npou3BoasT XUpypruuecKkue IOBHBIE
HUTH, PAHCBBIC MOKPBITHS, OpTONEIUYecKre BUHTHI U mp. [2]. Bce mpencraBieHHbIC
U3JIEHS. MOTYT OBITh KOJIOHM3UPOBAHBI MMATOT€HHOW MUKPO(IOPOH, MTOATOMY OCHOBHOM
3ajayeil 3Tol paboThl OBUIO CO3/aHHME KOMIIO3UTOB HAa OCHOBE MOJMJIAKTHIA C
no0aBlieHUEM HAHOYACTHI] cepedpa, CTaOWIM3UPOBAHHBIX MMOJIUBUHUINHPPOIUAOHOM
(IToBuapro:) ¢ GMOTOTUYECKN aKTUBHON TOBEPXHOCTHIO.

B pabGore ObuiM wucclieOBaHbl pPa3iMyYHbIE CIOCOOBI TMOMYYEHUS KOMIIO3UTOB:
dbopMoBaHuEe U3 paciuiaBa MOHO- U MYJbTU(UIAMEHTHBIX HUTEH, a TaKKe MOJyuyeHUe
HETKaHbIX MaTepHalioOB C MOMOIIbIO 3eKTpocnuHHUHTA. [ToBepxHOCTH 00pa3ioB Oblia
UCCJIEI0OBAHA C MOMOIIBI0 CKaHUPYIOLIEH 3JIEKTPOHHOW MHMKPOCKOIIHMH, & C MOMOIIBIO
TECTOB IN VItro ObLIM HUCCIEAOBaHbl aHTHOAKTEpHAdbHAs W AaHTHOMOIUIEHOYHAsS
AKTUBHOCTH.

Cnmcok JiuTepaTypshl:

[1] Besinis A. et al. Nanotoxicology 11 (3), 327, (2017)

[2] Bergstrom J. S., Hayman D Ann. of biomed. eng. 44 (2), 330, (2016)
baaroxapuocTu

Paboma evinonnena npu ¢hunarncosoti noodepacke Poccutickoeo nayunoeo ¢ponoa (Nel9-
73-30003)
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4-0-09
®OTOPU3ZNYECKUE CBOMCTBA KOMILJIEKCOB
EBPOIINS U TEPBUA C COIIOTUMEPAMU
4-METAKPUJIONJIAMUJIOBEH30MHOU KUCJIOTbI

Illysaesa O.J1.1%, Hecteposa H.A.!, Hexpacosa T.H.!, ®umep A.1.1?, [Tanapun E.®.1

YUuemumym evicokomonexynapuwix coeounenuti PAH, 2. Cankm-Ilemepbype
2Canxm-ITemepbypackuil 20Cy0apcmeeHHblil MexHOI02UYeCKULl UHCIUMYM
(Texnuuecxuii ynusepcumem), 2. Cankm-Ilemep6ype
lekashuv@gmail.com

JItoMUHECIIEHTHBIE METOJbl HCCIEAOBAHMS C HCIOJIB30BAHMEM B KauyeCTBE METKH
KOOPJIMHAIIMOHHBIX COEMHEHUM PEeIKO3EMENIbHBIX METAJIJIOB IIUPOKO HCIOIB3YIOTCS B
pPa3IUYHBIX 00JIACTSIX OMOJIOTMM M MEAMIMHBI, U chepa UX MPUMEHEHUS MOCTOSIHHO
pacmmpserca. VHTeHCcHBHAs JTIOMUHECHEHIMA MOHOB JanTaHounoB Ln®" B kommekcax
C MPOU3BOJHBIMU APOMATHYECKUX KapOOKCUIATOB (aMHHOOEH30aTOB, aMUHOCAIHUIINIIA-
TOB U JIp.). BbI3BaJIa HHTEPEC MCCIIEAOBATENICH K CUHTE3y MaKpOMOJEKYJISPHBIX JTUTaH-
noB (MKIJI), comepxamux 3BeHbS apOMaTHYECKHMX KapOOHOBBIX KHCIOT B KadyecTBe
xenatupytomux rpynm. [lpumenenne MKIJI B Ouonorum u MeaulMHE CTUMYIHUPYET
uccienoBaHue ux GOToPU3NYECKUX CBOMCTB B BOJHBIX PACTBOpAX.

B naHHON paGoTe u3ydeHa momuHecueHmus uoHoB EUP* m Th% B pasz6asnennbix
BOJHBIX PacTBOpPAax COIMOJIMMEPOB 4-MeTakpuioniamMuao0en3oitHoi kuciotel (MABK) ¢
NBununnuppoaugonoMm, N-metun-N-BuHHUIALIETAMUIOM, CTHUPOJICYIb(OHOBOM KHCIIO-
toii. Comonumepbl OBUTM  CHHTE3UPOBAHBI  METOJOM  CBOOOJHO-PaJAMKAIHLHOMN
Hccnenyembie comonuMepbl OHMOCOBMECTHMBI, XOPOIIO pPAcTBOPUMBI B BOJE B
HEUTPANBbHBIX U MIETOYHBIX CPEIax.

Bce wuccrnenoBanHbie COMONMMEPHI 00Pa3ylOT WHTEHCHBHO JIIOMUHECHHUPYIOIIUE KOM-
mekckl ¢ oHamu EU® u Th®* B pas6asnenHbIXx pacTBopax (cnox < 0.003 macc.%). Kon-
LIEHTPALMIO MOHOB JTaHTAaHOMOB BapbupoBaiu B uatepane (1-15)-107° M. Ilpu cozep-
»kanuu 3BeHbeB MABK =10 mM011.% MOHBI TaHTAaHOUAOB KOOPAUHHUPYIOT 3 KapOOKCHUIIAT-
aHuoHa, B TO Bpemsi kak npu coaepxkanun MABK =30 mon.% Bcrnencrtsue Oonee
BBICOKOM JIOKAJIBHOM IUIOTHOCTH 3TUX 3BEHBEB U CTEPUUYECKUX OTPAHUUYCHUUN HE YJaeTCs
JIOCTUYb TOJIHOTHI CBsI3bIBaHMS HMOHOM JjaHTaHouaa COO™ rpynn. DTO NPUBOIUT K
00pa30BaHNI0 KOOPIUHAIIMOHHO-HEHACHIIIIEHHBIX KoMILTekcoB coctaBa LN(R—COO0)2. 3a
cYyeT OOJBIINX 3HAYCHHH KOOPJWHAIIMOHHBIX YHCET MOHOB Ln3* B koMIUIeKcax (8-9)
BHYTPEHHSAS KOOPJMHAIIMOHHAS cdepa KOMIUIEKCA BKIIOYAET MOJICKYJIbI BOJBI, SIBIISIO-
IIUECS CUIILHBIMU TYIIUTEIIMU JIFoMUHECHeHIHU («OH-ocaTopsny).
CuHTe3UpOBaHHBIE MONMMepHBIe Kommmuekesl Th3* u Eu®* nepcnekTHBHBI Kak JrOMHUHEC-
UPYIONIKE 30HBI I OMOBU3YyalIHM3aIllMi B3aUMOJICUCTBHI JIEKaPCTBEHHBIX (CO)MOIH-
MEpPOB ¢ OMO0OBEKTaAMU.

baarogapHocTu

Paboma evinonnena npu ¢hunancosoii noodepaicke Munoopuayku Ne 075-15-2020-794.
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4-0-10
®OPMOBAHWE T'MBPUIHBIX YACTHI] CO CTPYKTYPOI1
S1IIPO/OBOJIOYKA HA OCHOBE NOJWJIAKTUIA U
TUIPOKCUATIATUTA JJI51 BAOMEIALIAHBI

Illepctena A.A.Y, Cesepun A.B.2, [lemuna T.C.13

YUnemumym cunmemuueckux nonumepnvix mamepuanos um. H.C. Enuxononoea
Poccuiickou akademuu nayx, e. Mockea
2Mockosckuii 2ocyoapcmeennuiil ynueepcumem umenu M.B. Jlomonocosa, 2. Mockea
SUncmumym pezenepamusnoii meouyunvt, IIMIMY um. U.M. Ceuenoéa Munucmepcmea
30pasooxparnenuss Poccuu (Ceuenosckuii Ynueepcumem), 2. Mockea
sherstneva2912@mail.ru

buonerpanupyembie MOIUMEPHI, OJOOPEHHBIC MJISI MAPEHTEPAIHHOTO MPUMEHEHUS
(trakue kak monunaktua (I1JIA)), oO0mamaroT BaXHBIMH CTPYKTYPHO-MEXaHUYECKHUMHU U
OMOCOBMECTUMBIMHM CBOWCTBAMM, YTO JIE€IAE€T BO3MOKHBIM M3IOTOBJICHHE Ha MX OCHOBE
CPEICTB JOCTAaBKM AKTUBHBIX COCIWHEHUW M KJIETOK B OpraHusme uenoBeka [l1].
®opmoBanue THOpUAHBIX MuKpoyacTur, (MY) ¢ JOMONHUTEIHLHBIMH KOMITIOHEHTAMHU
no3BosisieT oboratuth MU HeoOXoauMbIMU cBOMCcTBaMuU. Tak, HampuMep, HAHOYACTHIIBI
ruapokcuanatuta (HI'A) MOTyT crocoOCTBOBATh MOBBIIIEHUIO OHOcoBMecTUMOCcTH MY
U ipofin(epaTUBHON aKTUBHOCTH PErEHEPUPYEMBIX TKAHEH.

MU nHa ocuoe IIJIA u HI'A ObLTM TONYYEHBI METOJOM HCIAPCHHS PACTBOPUTEIS W3
AMYJILCUM Maclio/BOja, B KOTOpOH nucniepcHas (asza mnpeacrtaBieHa pactopom [IJIA B
cmecu CHClo/anieTon, a nmucmepcuonHast cpeaa — 1%-noWt aucnepcueit HI'A B
IucTwiuiupoBaHHod  Boae [2].  MHccnemoBano  BimsiHMEe — XapakTepucTtuk HIA
KOMMEPUYECKOTro U JIabOpaTOPHOTO MPOUCXOKICHHUS HA BBIXOJ U CTPYKTYPY THOPUAHBIX
MUKpoYacTull. B kauecTBe anbTEpHATHUBHBIX METOAMK OBUIM TaKXe€ HCCIEIOBAHBI
noaxoapl K ¢opmoBanuio HI'A in Situ oaHOBpeMeHHO ¢ wu3rotoBieHneM MU u
MHUHEpaNIU3anus roroBbix M4Y.

Pasmep wu pacnpenenenne HI'A mo pasmepam ObUIM  HCCIEIOBAHBI  METOJOM
JIMHAMUYECKOTO CcBeTopaccesHus. MccienoBaHo BiusiHME XapakTepucThk HI'A Ha
3¢ (dEeKTHBHOCTD CTA0WIM3AIMU TpaHUIBl pasfena (a3 macio/Boja B IMYJIbCUSX H
KUHETUKY (opMoBaHUsI MUKpodacTHil. OIeHeHbl pa3Mephl MOJYYCHHBIX MUKPOUYACTHII,
UX pacopejielieHue 1Mo pa3Mepam, MOpQoJIorus U XUMHUECKasi CTPYKTypa OBEPXHOCTH.
Cnmcok JIuTepaTyphl:

[1] Sherstneva A.A., Demina T.S., Monteiro A.P.F., Akopova T.A., Grandfils C., llangala
A.B. Polymers. 14, 1314 (2022).

[2] Chernenok T.V., Kilyashova L.A., Israilova N.N., Popyrina T.N., Demina T.S.
Nanobiotechnology Reports. 16 (4), 505 (2021).

baarogapuocTu
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IHOJIMMEPHBIE HAHOYACTHUIBI HA OCHOBE AJIMPATUYECKHUX
CJOXHBIX ITOJINIPUPOB 151 JOCTABKH IUTOCTATUKOB

baraesa .0.!, lannamnmumnos J.P.2, Cunnneina E.C.13, Tennuxosa T.5.%,
Kopsukopa-Bnax E.I'.3

L Canxm-Ilemepbypackuii 2ocyoapcmeennviii ynusepcumem, 2. Canxm-Ilemepoype
2HUY UTMO, MexcOynapoOnulii HayuHblii yeHmp pacmeopHoll Xumull Nepeoosbix
mamepuanog u mexronoaui, 2. Cankm-Ilemepbype
SUncmumym evicoxomonexynsipuvix coeounenuti PAH, 2. Cankm-Ilemepoype
Bagaeva_irina2000@rambler.ru

B Hacrosiiiee BpeMsi CUCTEMBI IOCTABKH JIEKAPCTB HA OCHOBE MOJIMMEPHBIX HAHOYACTHII
aKTUBHO UCIOJNB3YIOTCS IJIsi TEpanud MHOTMX 3aboneBaHuil, M B OCOOCHHOCTHU
OHKoJornyecknx. Kak mnpaBwiio, XUMHOTEpanus IUTOCTATUYECKHMH IpernapaTaMu
MIPOBOJIUTCSI TTIOCPEACTBOM BHYTPUBEHHOTO BBeJeHUA. OCHOBHBIM HEIOCTATKOM TaKOTO
MoAXoAa SABISIETCS BBICOKAsh CHCTEMHAass TOKCHYHOCTh JIEKApCTBA U €ro HHU3Kas
ouonoctynHocTh. Pa3paboTka HOBBIX JIEGKAPCTBEHHBIX (POPM MJIsl peain3aiyy JTOKaTbHON
XUMHUOTEPANUH, MO3BOJIUT CHU3UTh KOJUYECTBO BBOAUMOTO IIUTOTOCTATHKA U MPU ATOM
o0ecreynTh HEOOXOUMYIO TEPANIEBTUYECKYIO JO3UPOBKY.

[lenpto maHHOW pabOTHI SBISIIACH pa3pabOTKa CUCTEM JOCTABKH ITUTOCTATUYECKOTO
BemecTBa  «Jlnokcamyt» (5-{[4,6-buc(1-a3upuaunmn)-1,3,5-tnazun-2-uilamMuno }-2,2-
TUMETHI-1,3-THOKCaH-5-MEeTaHO ) Il MHTPAICPUTOHCATLHON XWMHOTEpPAIUA paka
AUYHUKOB. JIekapcTBO MHKAICYJIMpPOBaIM B HAHOYACTUIIBI HAa OCHOBE CIIOXKHBIX
anmudarnueckux nonumdPupoB. I[lpemmaraeMmble HaHOYACTHUIBI JOJKHBI 00ECIEYNBATH
JIO3UPOBAHHOE U KOHTPOJIUPYEMOE BHICBOOOKICHNUE IUTOCTATHKA.

Hanowactuiel Ha ocHOBe aM(DUMUIBHBIX OJIOK-COMOJIUMEPOB TOJIH-(E-KAPOJIAKTOHA) C
nommyTwiieHrnukosneM  (II9T-6-I1IKJI)  wu momu(D,L-Mono4HOM  KHCIOTBI)  C
nomdTUieHrnukoiaem (I191-6-1IMK) Obutn mosydeHbsl METOJIOM HaHOoocaxacHus. B
CHCTEME BapbHUpOBAJIM KOJMYECTBO 3arpykaemoro jekapctBa, pH BoaHol ¢as3sl Ha
CTaUU TMOJYYEHUs] YacCTHUL, MOJEKYISPHbIE MAacChl M KOHIEHTpALUU TOJIUMEPHBIX
HOCHUTEJNIEH B CHUCTEME W aHAIM3UPOBAIHM pasMep, JA3eTa-moTeHIuan, 3h(QexTuBHOCTH
WHKAITCYJIUPOBAHUSI W CTENEHU 3arpy3Kd JICKapCTBEHHOro BemiecTBa. /(s cpaBHeHUs
MPOAHAIM3UPOBAHBl CHUCTEMBI Ha OCHOBE romomoiauMepoB moau(D,L-mMonounoit
KUCJIOTBI) U TOJU-(e-KampoaakToHa). Taxke OblUla M3y4eHa CKOPOCTh BBICBOOOKICHHS
JTMOKCAIITa U3 MOJIMMEPHBIX YacTull B TeueHue 30 queit. [TokazaHo, yTo rugpoPpuIBHBII
osox 1131 3HaunTENbHO CTAOMIN3UPYET CYCTIEH3UI0 HAHOYACTHII.

HccnenoBanue >KM3HECTIOCOOHOCTH KJIETOK IMPOBOJWIOCH HA 2-X KJIETOYHBIX JUHUSX
paka simyHUKOB 4yenoBeka (A2780 u SK-OV-3) u KOHTPONBHOW JHHHHM — KIIETOK
AUYHUKOB KuTaickux xomsukoB (CHO-K1) mocpencTtBomM KOJOpHMETPUYECKOTO TecTa
JUISE  OIEHKH MeTabonuveckoi aktuBHOCTH KieTok (MTT-tect) u  mpoTodHOM
mutomerpuu. Paccumtannesie 3HaueHuss |C50 mO3BONMSAIOT CyIUTH O BBICOKOM
3¢ (PEKTUBHOCTH MOTYYCHHBIX HHKATICYJIUPOBAHHBIX CUCTEM.

baarogapHocTu

Paboma evinonnena npu noooepoicke Poccutickoeo nHayuHoeo gonoa (npoexm Ne21-73-
20104) u c ucnonvzosanuem Hayunoeo napka CIIOI'Y.
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4-0-12
MOJINUPUKALUS MOJTUIPUPHBIX MATPUIIL U151 3AJTAY
TKAHEBOU UH)KEHEPUU

Ya6una A.C.!, Hamekun A.B.?, Jluxaues A.1.%, Kyparokos J[.A.?, ITpocanos H.J1.2,
Hamexkuna FO. AL

YUnemumym yumonoauu PAH, 2. Canxm-Ilemepbype
2Dusuxo-mexnuyeckuii uncmunmym umenu A.@. Hopge PAH, 2. Canxm-Ilemepbype
Chabina-alina@yandex.ru

[Tonuaupsl yke AaBHO HAlUIM CBOE NMPUMEHEHHWE B TKAHEBON WH)KEHEPUH, OIHAKO
CYILIECTBYIOT OTPaHUYEHHUS UX HCIOJIb30BaHUSA BBUAY THAPO(OOHOCTH MOJUMEPOB, a
TaK)ke OTCYTCTBHS IOBEPXHOCTHOTO 3apsJia U CAalTOB CBSI3bIBaHMS IS KIeTOK. [loaTomy
ObuUTH pa3paboTaHbl pazNUYHbIe MOAU(DUKAIUU TOTUIPUPOB Ui UX aJaNTaldd TOJ
KOHKPETHBIC 3aJ]Ja4u TKaHEBOW MHxkeHepuu [1, 2].

OnmHO# 13 BO3MOXKHBIX MOIU(MDUKAIIMN SBIISETCS BBEICHUE aKTUBHBIX (PYHKIIMOHATHHBIX
rpynn myteM (U3MYEecCKOro CMEIIMBAHHS TOJUMEpa ¢ MOIUMUIHUPYIOIIMM areHTOM.
[lepcieKTUBHBIM CIIOCOOOM CUMTAETCS CO3JaHHE KOMIIO3MTHBIX MATpHI[ Ha OCHOBE
cMecu omdGupoB ¢ nomudTuieHrukoneM (I1910) win noaMI TUICHTIUKOIbINAMUHOM
(IT2I'-2NH2), Tak Kak OHM TO3BOJSIOT NPHUIAATh THUAPOPHILHOCTH MOBEPXHOCTH H
MOJIYYUTh MATPUIIBI C Pa3IMYHON TomoJjiorue nocie pactBopenus ¢aspl [191 u [19T-
2NH2 [1]. Takum oOpa3omM, 1ebt0 Hallel paboThl ABIseTCS MoauduKanus moau3pupos
JUISL Pa3IMYHBIX 3a/lad TKAHEBOW WHXKEHEPUHU 3a cueT (POPMUPOBAHUSI KOMITO3UTHBIX
MaTpHull.

KoMmo3uTHble MaTpHIIbl IOTYYadd U3 CMECH JIBYX MOJIMMEPOB B CJIEAYIOIIEM MacCOBOM
cootHotenuu — 70 % nommadupa (monu-l,1-makaua (IJIJIA), nomu-d,l-naxtug (ITIJTA)
u nonu-e-kanponakton (I[1IKJI)) u 30 % II90 wmm [191'-2NH.. [nsa pactBopenus hazbr
[12T" maTpuiibl HHKYOUPOBAIIK B BOJIE B TEUEHUE CYTOK.

CriekTpoOoTOMETpUYECKIMM  METOJOM ObUIO  BBIABICHO, dYTOo (asza [IDI-2NH2
BbIMbIBaeTCs TOJBKO Ha 50-60%, a mpu Beixoge IIOIT mpoucxomutr yacTuyHOE
BBIMBIBAHHE€ OCHOBHOrO mnojuMepa. I[Ipy wu3ydyeHuHM TOMNOJIOTMM TOBEPXHOCTU C
MOMOIIBI0 CKAHHUPYIOMIEH OSJEKTPOHHOM ¥ KOH(OKAIBHONH MHUKPOCKOMHA  OBLIO
oOHapyxeHo, uTo mocie pactBopeHus ¢aszpl [I1O u TIOI-2NH2 nHa nonusdupax
00pa3yroTcs JIYHKH WM MOpbl pazHoro auamerpa. C MoMolbio MEeToAa CUasdel Karim
OBLIO JOKA3aHO YBEIUYCHHUE THAPOPUIHBHOCTH MATPHIL.

Anresuto u nposiddeparnio Me3eHXUMaIbHBIX cTpoMalibHBIX Ki1eTok (MCK) onenuBanu
IocJie KyJbTUBUPOBAHUS WX HAa MaTpuuax B TeyeHue 2 4Jacos, 4 yacoB, | cyTok u 3
CYTOK. BbUIO BBISIBJICHO, YTO MO CPAaBHEHHIO C HEMOJAU(PUIIMPOBAHHBIMU MaTpUIIAMU
anresus u nponudepanus MCK yBenmunnacek, ocoberno ais marpuil ¢ [I91-2NH2.
Takum oOpazom, MoauduUKaus noau3(GUPOB 3a CUET CO3/IaHUS KOMIO3UTHBIX MaTpPHIL
YIIy4IIaeT UX XapaKTePUCTUKH JJIsSl PEeIISHUS Pa3IMUHbIX 3a7]a4 TKAHEBOU NHKCHEPUH.
Cnmcok JiuTeparTypsl:

[1] Nashchekina Y., Samusenko I., Zorin I., Kukhareva L., Bilibin A., Blinova M.
Biomedical Materials. 14 (6), 65005 (2019).

[2] Sun W., Liu W., Wu Z., Chen H. Macromolecular Rapid Communications. 41 (8),
1900430 (2020).
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4-0O-13
JIBOMHBIE CETKH, OBPA30OBAHHBIE I'MBKHUM ITPUPOJTHBIM
IHOJIUMEPOM N CAMOOPI'AHU3YIOIEUCA CETKOU
AHU3O0TPOITHBIX HAHOYACTHUILL

OcnienankoB A.C., [IIn6aes A.B., ®umunmosa O.E.

Qusuueckuti paxyromem MI'Y umenu M.B. Jlomonocosa, e. Mocksa
ospennikov@polly.phys.msu.ru

B nacrosimee BpeMsi OJHMM M3 HaubOosee NEPCIEKTUBHBIX MOJIMMEPHBIX MaTepUajoB
ABIIAIOTCSI THUIPOTENH, ITOCTPOCHHBIE Ha OCHOBE JBOMHBIX MOJMMEPHBIX CETOK. Takue
TUApOreny o0JIafjaloT  BBIJAIOIIMMUCA MEXAaHWYECKMMM  XapaKTepUCTHKaMH, Ha
HECKOJIBKO TMOPSJIKOB TMPEBOCXOISIIMMU CBOMCTBA “‘TPAIUILIMOHHBIX TMOJUMEPHBIX
resieu, comepKalux OAHY CIIMTYIO ITOJIMMEPHYIO CEeTKy. M3BeCcTHO, 4TO rmaporenn Ha
OCHOBE OJJHOW CETKHM BO MHOTHX Cly4asX 00J1aJai0T OrpaHMYEHHBIMU MEXaHUYECKUMHU
cBorictBamu. VX mpenen mpodHOCTH Ha paspeiB cocraBisier nopsanka 10-100 xIla, a
sHeprus paspbia nopsaka 10-100 Jx/m?. JIBoHHBIE CETKH IIPEICTABISIOT COOOM BE
B3aMMOIIPOHHUKAIOLIUE IOJIMMEPHBIE CETKH C CHWIBHO OTIMYAIOIIMMMCS CBONCTBAMU:
nepBas ceTka 0ObIYHO 00pa30BaHA CHMIIBHO CIIMTHIM M KECTKUM MOJUAJIEKTPOIUTOM, a
BTOpas — cJ1ad0 CHIMTHIM U TMOKMM HE3apsHKEHHBIM mojumepoM. [lpu mexanumdeckoit
nedopmalii TPOUCXOAWT Pa3pbiB CBsI3el B TMEPBOM CETKE M €€ pa3pylleHHeE,
COIPOBOXKJIAIOIIMECS 3HAUYUTENBHON AMCCUNIAIME 3HEPTUU B JOCTATOYHO OOJIBIIOM
o0beMe, 4TO MPENATCTBYET PACIPOCTPAHEHHUIO pa3pbhlBa M Pa3pyIICHHUIO BCETO Tejs.
Takum 00pa3oM, pa3pbiB CBsi3e B IEPBON CETKE MO3BOJSET COXPAHUThH LEIOCTHOCTD
BTOpPOW CETKH M Bcero marepuana B neiaoM. [Ipu 3Tom BTopas cnabo cuiuTas ceTka
ynpyro aedopMupyercss U MOAJEP>KUBAET IACTUYHOCTH Teis. B pabore B kauecTBe
MSTKOM ceTku OyAeT BbIcTymarh ceTka ruapokucnponuiryapa (I'TII), a B kauectse
BTOPON CETKHM »KECTKOH, pa3pblBalolleiics W peKOMOMHUpYIoLehcs OyIeT BBICTYNaTh
HaHOKpHUCTAJUIBI  Ilesurono3bl.  Llemmono3a Onaromapst CBOMM — IPHBIIEKATEIbHBIM
XapaKkTEpUCTUKaM MCIHOJIB3YETCS B KAueCTBE apMHUPYIOIIMX areHTOB I LIMPOKOTO
CIIEKTpa IPUMEHEHHMS B HAHOKOMIIO3UTax, MHMKPOUYMIIAX, TKAHEBOM WH)KEHepuu. B
TUIPOTeNsiX TEXHOJIOTHsI apMUPOBAaHUS UTpaeT KiIoueByro poisb. Llemrono3a cnocoGHa
B3aUMOJIEUCTBOBATh C BOJOPACTBOPHUMBIMH IOJIMMEPAMHU, 00pasysl JOMOJTHUTEIbHBIC
CHIMBKM MEXJy HUMHU YIPOYHSS MOJIMMEPHYI ceTKy. Takum o0pa3oM, cMelIMBaHUE
HAaHOKPHUCTAJUIOB LIEJUIION03bI C THAPOTENISIMU MOXET YBEIMYUTh MOAYJb YIPYTOCTH U
npenen npouHoctu. Kak TpeOyercs mpu meyaTm METOAOM 3KCTPYy3HM, OuMOuepHHIIa
JIOJDKHBI MTPOSIBIISATh YMEHBIIEHUE BA3KOCTH IIPHU CABUIE, KOTOPOE MPHUCYIIE PACTBOPAM
HAaHOKPHUCTAJUIOB LIEJUII0JIO3bl. B Xoze mccimenoBaHus IMOKa3aHO, 4TO IPU CIIMBAaHUU
HAaHOKPHUCTAJUIOB LIEJUIIOJIO3bl HMOHAMM KallbLiUs, KaJbIMi 00pa3yeT <«J1aOuIbHBIC)
JUHAMHWYECKUE CIIMBKU. YJAJIO0Ch IOIYYUTh CETKY CLIMTOIO TMAPOKCHIIPOIMUI ryapa
metakpuinupoBanHoro (I'TII'-MA), BHyTpH KOTOpOM HaXOAMTCA CETKAa U3 CHIMTHIX
HAHOKPHUCTAJUIOB WJIM HAHOPUOPWIT IEJUTI0JI03bl, YTO MPUBOJAUT K YIPOUYHEHUIO
CIIUTBHIX TEJeH — YBEJIWYCHHIO MOYJS YINPYTOCTH, HANpPsDKEHUS U JAeQopManuu MpH
paspsiBe. boin Hanedatan Ha 3D npuHTEpe 0OBEKT € UCIIOIB30BAHUEM 3TUX YEPHUIL.
baarogapHocTu

Paboma evinonrnena npu unancosoil noododepoicke Poccuiickoeo nayunoeo ¢gonoa
(npoexm Ne 21-73-10197).
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4-0-14
KOMIMO3ULIMOHHBIE MOJMMEPHI C JECTBYIOIUM
BEILIECTBOM LIMHKA B KAYUECTBE IIOJIMMEPOB
MEJIUITHCKOT'O HA3SHAYEHHSI

[Myknuna H.H., Pa6os C.A., I'ymuun A.B., Bnacosa E.A.

Huoicecopoockuiti cocyoapcmeennwiii ynusepcumem um. H.U. Jlobauesckoeo,
Xumuueckuti paxynomem, 2. Husxcnuii Hoseopoo.
natashashyklina97@gmail.com

[Ipuganue noONIMMEPHBIM MaTepHalaM 3aJaHHBIX OSKCIUIyaTallUOHHBIX CBOMCTB C
MOMOIIBIO HATIOJTHUTENEH, B YaCTHOCTH aHTUMHUKPOOHBIX, HA CETOIHSLIHUN JI€Hb CaMBbIii
MOMYJIAPHBIN CIIOCOO MOJIyYeHUs! MOJIUMEPHBIX KOMITO3UIIMOHHBIX MarepuanoB. Panee
aBTOpamMu ObLIT pa3paboTaH KOMIO3UIIMOHHBIN MOJIMMEPHBIA MaTeprall - aHTUMUKPOOHAs
OuopasznaraeMas IUJIEHKa HAa OCHOBE IIMHK TMHPUTHOHA JJIs YBEJIMYEHUS CPOKOB
COXpaHEHMsI CBEXECTH TMPOAYKTOB MHUTaHUA B 2 U Oonee pa3. YCKOPEHHBIMU
7a00paTOPHBIMM ~ HWCTBITAHUSIMH ~ ObUT ~ YCTAHOBJEH  MPUOIU3UTENBHBIA  CPOK
OuopasznaraeMoCcTH Marepualia - OKOJO 2 JeT J0 YKPYIMHEHHBIX (parMeHTOB B
MOYBEHHOM TpyHTe. JlaHHBINA TUIEHOYHBIA MaTepual ObLI pa3pabdoTaH MPH MOTYYCHHH
rpanTta @onna CoxaeiicTBus nHHOBAIUAM. [lomydeHHbI MaTepuan OuyHKIIMOHATIEH, HO
YTO, €CIIM Y MaTepuaia OCTaBUTh TOJIbKO aHTUMHUKPOOHBIE CBOMCTBA, M TAXKE YCUIIUTh UX
— KaKWe€ TMEepClEeKTHBbl NMPUMEHEHUs ellé ecThb y maTepuana? Pasymeercs, MeIULIUHA.
ABTopamu Obl1a MOAUQUIIMPOBaHA J0OABKAa aHTUMUKPOOHOI'O areHTa UMHK NUPUTHOHA.
[loMeHsAB NHWTaHIHOE OKPYXEHHUE Ha JPyTrue TPYMHIbl OPraHUYECKUX KHUCIOT ObUIH
MOJTYYEHBI XeJIaTHbIE KOMIUICKChI OPraHMYeCKHX KHCIIOT, com muHKa - ZnlA, ZnlB,
Zn2A. TlpoBeneHbl UCHBITAHUS HAa AHTUMHUKPOOHYIO aAKTUBHOCTH IOJIYYCHHBIX
COCIMHEHUN B BHUJAEC CYXOTrO BEIIECTBA M COCTAaBHOM (DYHKIIMOHAIBHOW HO0aBKU B
IIEHOYHBIX ~ Marepuanax  (monudTwieHa).  McmoblTaHuss ~ ObUIM  TIPOBEIEHBI
aKKpeIUTOBaHHOW JnabopaTtopueidt ['ocyaapcTBEHHOTO  OIOJDKETHOTO  yUPEXKIICHUS
Hwxeropoackoit  obmactu  «OOnacTHOM ~ BeTepuHapHOW  J1abopatopuei»
7a00paTOPHBIMM METOJAMHU C TMOMOIIbI0 TecT-tuiactud Petrifilm™ nana moacuera
KOJIMYECTBAa KOJIOHMM Ha NUTaTeIbHBIX cpeaax. OAWMH M3 MNPUMEPOB MOIYYEHHBIX
pe3yNIbTaTOB MPUBEJICH B TAOJIUIIEC HUXKE.

Tabmuma 1. Pe3ynbrarhl UCHBITAHUNA OHMOIUAHBIX J00ABOK Ha XpPaHEHHE KYPUHOTO

apia Ha 3 CYTKH XpaHEHUSI.

QDapiu @apin ®api @apin
Bun obpasua KYPHUHBIH, KYpHHBIH, KYPHUHBIH, KYpHUHBIH,
KOHTPOJIb obpazer; ZnlA | obpazer; Zn1B | obpazer; Zn2A
KMA®A=M, 106 105 105 105
KOE/r 1,5-10 7-10 7-10 3-10

*Hopmartus npu xpanenun dapiua ue 6omee 1.5-10°

[To pesynbraram wucHbITaHui, Ouonua Zn2A o6namaer OoJblIed aHTUMHKPOOHOMU
aKTUBHOCTBIO M CIIOCOOEH MOJABIATH POCT M Pa3BUTHE MAaTOT€HHON MHKPOdIOpHI ¢
pa3HUIIel KOJIMYECTBa KOJIOHUHN M0 CPABHEHUIO ¢ KOHTPOJLHBIM 00pa3IioM B 5 pas.
VYCcTaHOBIIEHO, 4YTO TMOJYYEHHbIE MaTepHalbl O00JaJat0T BBICOKOW aHTHUMHKPOOHOM
aKTUBHOCTHIO.  KOMIIO3UITMOHHBIE  AHTUMHUKPOOHBIC  TOJMMEpPHBICE  MaTepHuabl
PEKOMEHJIOBaHbl aBTOpPaMU [Jisi MPOBEACHUS AAIbHEHIIMX HCCIEJOBAaHUN B KaueCTBE
MOJIMMEPOB 17151 METULIUHBI.
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4-0O-15
BJIMAHUE HU3KOYACTOTHOI'O HEPEMEHHOI'O MATHUTHOI'O
MOJIsI HA MTPOHUIIAEMOCTbH OBOJIOYEK KOHTEHHEPOB HA
OCHOBE NNOJINJIEKTPOJIMTHOI'O KOMIIVIEKCA U MAT'HUTHBIX
HAHOYACTUILL

Tpymmna JI.B.22, Bypmuctpos U.A.L, Muxees A.B.1, [laimnaesa T.H.!

*oHUI] «Kpucmannozpagpus u pomonuxa» Poccutickoti akademuu nayk, 2. Mockea
2[IMIMY um. U.M. Ceuenosa Munucmepcmea 30pasooxpanenus Poccuu
(Ceuenosckuii ynusepcumem), 2. Mockea
trushina.d@mail.ru

KoHnteiiHepsl Ha OCHOBE TMOJIMAJIEKTPOIUTHBIX KOMIUIEKCOB PAacCMaTpUBAIOTCS B
KayeCcTBE MEPCIEKTUBHON CHCTEMBI JJI1 KOHTPOJIUPYEMOI TOCTaBKU U BBHICBOOOKICHHUS
TEpPaANeBTUUECKUX MOJIEKYJl Oyiarogaps MIMPOKOMY BBIOOPY MaTepuasoB 00O0JIOUEK.
Mopaudukaruss  000JI0YEK  MOJMAICKTPOIUTHBIX  MHUKPOKAICYJ  MarHUTHBIMH
HAaHOYACTUI[AMU MOXET T[O3BOJIUTh YIPAaBIATH JIOKAJIM3allMel KOHTEHHEPOB W
KOHTPOJIHPYEMBIM 00pa3oM BbICBOOOXK/IaTh MHKATICYTUPOBAHHBIE BEUIECTBA C MTOMOIIBIO
BO3JICHCTBUS  HU3KOYACTOTHBIM  IE€pEeMEHHbIM MarHuTHeIM noseM (HYIIMII).
Uccnenyemsrii 5 ekt 3akiioyaeTcs B MarHUTOMEXaHUYECKON aKTyallii HAaHOYaCTHIL BO
BHemHeM HUIIMII, B pe3ynbrate KOTOPOM HAHOYACTULBI B TMOJHUAJICKTPOJIUTHBIX
000J10YKaX MOTYT COBEpIIATh KoJieOaTeIpHO-BpaIaTeIbHbIC IBHKCHUSI.

[lapameTpsl TpeABApPUTEIHHO CHUHTE3UPOBAHHBIX HAHOYACTUII OKCHUIOB >KeJe3a
OXapakTepH30BaHbl C IOMOIIBIO  JMUHAMHYECKOTO U  3JIEKTPO(POpETHUECKOro
CBETOPACCESHUS, CKaHUPYIOIIEH M MPOCBEUMBAIOMICH 3JIEKTPOHHOW MUKPOCKOIIHH,
MarHuTOMETPUH, TMOPOIIKOBOM pEHTreHOBCKOW audpakuuun u MeEccOayapoBCKoit
CIIEKTPOCKOIHH, YTO TTO3BOJIUIIO C/IENIATh BBIBOJ O BO3MOXKHOCTH MX MCIOJIb30BAHUS JIJIs
peanu3alnuy MarHUTOMEXaHW4ecKON akTyauuu. [IpoaHann3mpoBaHO BIUSHHUE YaCTOTHI
MarHuTHOTO 1moJjisg B auana3zone 20-150 I'n u qimurensHOCTH ero Bo3aercTBus (5-40 MuH)
Ha  MPOHUIAEMOCTh  OOOJIOYEK  MHUKPOKANCyJ, COCTOSIIMX U3  KOMILIEKca
MOJIUCTUPOJICYTH(OHAT HATPUS/TIOTHATWIAMUH TUIPOXJIOPUI W CHHTE3UPOBAHHBIX
HAaHOYACTHUI] OKCHUJIOB  JKele3a, JJIsi  BBICOKOMOJEKYJISIPHOTO  JEKCTpaHa |
HU3KOMOJICKYJISIPHOTO JOKcOopyOuimHa. HaiiieHsl onTuManbHbI€ YCIOBUS, IPU KOTOPHIX
JIOCTUTAETCSl KOHTPOJIb 32 BBICBOOOXICHHWEM HHKANCYJIUPOBAHHBIX MOJIEKYJT B
HEMpephIBHOM M uMiyinbcHOM pexumax HUIIMIT [1,2]. VYcraHoBneHo BiusiHHE
HYIIMII Ha cTpyKTypy MHOTOCJIOHHBIX 000JIOYEK.

Cnmcok JIuTepaTyphl:

[1] Burmistrov I.A., Veselov M.M., Mikheev A.V., Borodina T.N., Bukreeva T.V., Chuev
M.A., Starchikov S.S., Lyubutin I.S., Artemov V.V., Khmelenin D.N., Klyachko N.L.,
Trushina D.B. Pharmaceutics. 14 (1), 65 (2021).

[2] Muxees A.B., Bypmucmpos H.A., 3aiiyeé B.b., Apmemos B.B., Xmenenun JI.H.,
Cmapuukos C.C., Becenoe M.M., Knauxo H.JIL, bBykpeesa T.B., Tpywuna JIb.
[ToBepxHOCTh. PEHTreHOBCKHE, CHHXPOTPOHHBIE W HEUTpOHHBIE HccienoBanus. 1, 10
(2022).

baaronapuocru

Uccneoosanue nposedeno npu noooepicke Cosema no epammam Ilpezudoenma PD
(epanm Ne MK-1109.2021.1.3).
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4-0O-16
MOJYUYEHUE T'EJEA HA OCHOBE KOJIUIATEHA U XUTO3AHA,
CHIUTBIX UKEHUIIMHOM J1JI1 PAHO3AYKUBJIEHUSA

Illarnaposa B.I1.%, Konosanosa M.B.2, Jlynskos A.IL!, XKyiikosa }0.B.}, Unbuna A B,
Bapnamos B.I1.!, Ceupmesckas E.B.?

Ynemumym 6uounacenepuu, @edepanvuvlii uccire0oeamensckul yeHmp
«DPyHoamenmanvHvie 0CHOBbL buomexuonocuu» Poccutickoti akademuu nayk, Mockea
2Uncmumym 6uoop2anuyeckoti xumuu um. akaoemuxos M.M. Lllemsaxuna u FO.A.
Osuunnukosa Poccutickoii akademuu Hayk, 2. Mockea
shagdarova.bal@gmail.com

W3BecTHO, 4TO AJiA JIEUEHUS paH HCIOJIB3YIOT pa3linyHble MaTepuajbl, B TOM YHUCIE
ouononuMepsl. CpenM HHUX XUTO3aH SBISETCS IPUBJIEKATENbHBIM  Ojaromaps
OnopasiaraeMocTd, OMOCOBMECTHUMOCTH, MYKOAQAT€3UBHOCTH, HU3KOM TOKCHYHOCTH M
psaay Apyrux Owuonormdeckux aktuBHocTed. Kommaren - ¢GuOpwispHbii  O€mok,
ABIIAIOIIUNACA KOMIIOHEHTOM J€PMbl U CTUMYJIUPYIOIIUN HeoaHruorenes. /[KeHUNUH -
HU3KOTOKCUYHBIA CHIMBAIOLIMN areHT, 00ecneynBaloOil XOPOIIUi YPOBEHb CIIMBAHMS
U TOBBIIAIOIIMA MOAYJIh YIPYrocTu MarepuanoB. Llenbio paboThl ObLIO MONTYyYEHHE
THJIpOTeNiel Ha OCHOBE XWTO3aHAa W KOJJIareHa, C BKJIIOYEHHBIMU B UX CTPYKTYPY
HaHovactuamu cepedbpa (AgNPS), uzyueHue CBOWCTB rejiel U UX CIOCOOHOCTH K
PaHO3a>KUBJICHUIO.

B xozne paGoThl ObUIH TIOTyYEHBI THAPOTEIN Ha OCHOBE XMTO3aHA U KOJIJIAr€Ha, CIIUTHIC
JUKEHUIMHOM, C BBEAEHHBIMM HaHOYACTHIIAMHU cepelOpa (MOoJyuyeHbl ¢ HCIOJIb30BAaHUEM
IPOM3BOHOTO XHUTO03aHa). McciaenoBaiy IUTOTOKCHYHOCTh, HA0OYXaHUE, PEOJIOTHYCCKHE
CBOICTBa W TPOAOJIBHBIE Cpe3bl Tuaporeneid. M3ydeHa HMUTOTOKCHYHOCTH Tejeil, mpu
cumBke 0,3% u 0,03% pacTBopamu JPKEHUIIMHA HA SHIOTEIHAIBHBIX KIETKaX 4eIoBeKa
EAhy 926. I'enu, cummteie 0,03% pacTtBOpoM, ObUIM HETOKCHUYHBIMH WM YMEPEHHO
TOKCUYHBIMU. Peosiornueckoe MoBeAeHHE reyeid M3y4eHO € IMOMOIIbBI0 POTALMOHHOM
peomeTpun. st oOpasmoB renel 10 ¥ 1mocie A00aBlIeHHs JDKCHUITMHA HaOJI0/1alloCch
yBeJlIMueHue MoAyis HakoruieHuss G’ ans Bcex oOpasloB rejeil Oosiee yem B 2 pasa
nocjie CIIMBAaHMS, YTO CBHJIETEIbCTBYET 00 YIYYIIEHHHM YOPYTMX CBONCTB NIpH
CIIMBaHUM JKeHUNUHOM. [Ipu uccrnenoBaHnu MOp(oIOTHU TIPOJOJIBHBIX CPE30B Teiei
METOJIOM CKaHUPYIOIIEH 3JIEKTPOHHON MUKPOCKOIMH OIIPENETIEHO, YTO MOCIE CIINBAHUS
resied HabOro/lamach BOJIOKHUCTAs MoJjocyaTasi CTPYKTypa U KpPYIHBIE MOPbI, YTO
ABIIE€TCS OJIArONPUSATHBIM (PAKTOPOM ISl B3aUMOJEUCTBUS ¢ KieTKaMu. [Ipu u3yuenun
3)KUBIIEHUS paH ObUIO YCTAHOBJIEHO, YTO MBI, OOpabOTaHHBIC TENSMHU, CIIUTHIC
JokeHunuHoM, ¢ AgNPs u 0e3 Hux, a Taxke Toibko AgNPs, mokazanu cpaBHUMBIMA
3KUBISIOMUA 3PGeKT Mo cpaBHEHHIO ¢ HeoOpaboTaHHBIMU paHamu. Bce renmu B
npolecce PaHO3KUBJICHHUS YBEIMUMBAIM OTJIOKEHHE KOJUIareHa, BOCCTAHOBIICHHE
BOJIOCSIHBIX (DOJITTMKYJIOB U 00pa30oBaHUE CAbHBIX XKeJe3.

baarogapHocTu

Asmopwvl  svipascatom  O6nacodapuocmv  Pakumosy PA. u  JKeeanno E.A.
(Ilaneonmonoeuueckuu Uncmumym PAH, Mockeéa) 3a nomows 6 nposedenuu COM u
Xauoanosou /. JI. (MI'Y um. M.B. Jlomonocosa, Mockea) 3a nomowp npu u3zyueHuu
peoniocuyeckux ceotucma Ha mooyivHom peomempe MKP-302.
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AHTHOKCHUJAHTHASI AKTUBHOCTb IPEBECHBIX
TEMULEJLTIOI03 OCUHbI POPULUS TREMULA, IOTYYEHHBIX
METOOM OKHUCJIUTEJIBHON JEJIUT HU®UKALAN

Boposkosa B.C.!, Mansap 10.H.1, Cynakosa U.I'.Y, Yynuna A.W.1

YUnemumym xumuu u xumuueckoti mexnonoeuu ©UL] KHI] CO PAH, 2. Kpacuospck

bing0015@mail.ru

['emuniemtronossl (I'Ll) sBASIOTCS BTOPBIMU 11O PACIPOCTPAHEHHOCTH BO30OHOBISIEMBIMU
MPUPOIHBIMU TOJIMMEpPAMH C PA3BETBICHHBIM HEPETYJSApPHBIM CcTpoeHueM. braromaps
CBOGH  CTPYKType, KOpPOTKOMY IIMKIy pEreHepanuu, OuopasziaraeMoctTd U
sKosIoruuHOCTH ['L] ABNIAIOTCS MEPCIEKTUBHBIMU OMOTIOJIMMEPAMU ISl KCTIOIb30BaHUS B
pa3MUYHBIX BHUJAX MPOU3BOJCTBA, (PApMaKoJIOTHH, MHUIIEBON MPOMBIIUIEHHOCTH U
apyrux [1]. B naunuHoi#t pabote apesecubie 'L ocursr POpulus trémula 6siim momydeHs
METOJIOM OKUCJIUTEIHLHON NeTUTHU(PUKAIIMN B Cpelie «YKCYCHasi KUCIIOTa-BOa-TIEPEKHCH
Bojioposia». MccienoBanme aHTHOKCHUAAHTHOW akTuBHOCTH (AOA) mpoBoaunu c
MIOMOIIBIO COCTMHCHUM, MOJICITUPYIOMUX CBOOOAHBIC (2,2-mu(eHMIT-2-MUKPUITHIPA3UIT
(ADII)) u runpokcwimbHble (cynbdar xenesa |l) pamukanbl ans ompeneieHus UX
MEPCIIEKTUBHBIX XapaKTEPUCTUK C TOYKU 3peHUs OyAyIIero NpUMEeHEHHsI, B TOM YUCIIE U
B OMOMEIMIIMHCKUX HAaNpaBlieHUAX. B pe3ynbrare BapbUpOBaHUS MapaMETPOB Mpollecca
OKUCTUTENbHON aenurHudukanuu Hanboneimui Beixon 'Ll coctaBun — 9.7 mac. %,
JOCTUTHYTBIN MpU TeMIlepaTtype U mpoaoipkutenbHocTu npouecca — 100 °C u 4 yaca.
CornmacHO  JTaHHBIM  TeNb-TIPOHUKAWOIIECH  xpoMarorpaduu  JaHHBIA  0Opasell
XapakTepuzyercs B OOJbIICH CTENeHHM MOHOMOJAIBHBIM MOJEKYISIPHO-MACCOBBIM
pacmpenenenremM ¢ nonuaucnepcHocteio — 2.05. Merogamu UWK- u 2D-AMP-
CHEKTPOCKONUU ycTaHoBJIeHO, 4uTO ['I] ocuHbl coctosT B ocHOBHOM m3 [-(1—4)-D-
KCUJIOTIMPAHO3bI CO 3BEHBSIMU T'aJIAKTO3bI, MAHHO3BI U apaOMHO3BI B OOKOBBIX IIETSX U HE
cojiepKat (hparMeHTOB OCTATOUYHOT'O JIMTHUHA.

Pesynprartel uccienoBaHus IOKa3ald, YTO AaHTUOKCHUAAHTHAas akTUBHOCTH [1[ mo
nHedtpanuzanuu J®II u ruapoxcun panukanoB nocturaetr mo0 85.6 % u 78.7 %,
COOTBETCTBEHHO, MPHU 3HAYCHUHU KOHIIEHTpanuu S5 Mr/mi. YcrtaHoBieHo, uto ['1] c
HU3KON MOJEKYJISIpHOM Maccoi oOnamaroT moBbiieHHOW AOA Onaromapsi HECKOJIbKUM
dbakTopaM: 4aCTMUHOM JENOJMMEpHU3allid, JTy4llell pacTBOPUMOCTH W TOBBIIICHHOMY
coziep ka0 YpoHOBBIX KucioT. O6pasiiel '], momydeHnbie B 6ojiee MIATKHX YCIOBHUSX
U cojepxkamue (eHOIbHbIE KOMIIOHEHTHI MPOSBISAIOT MOBBLIIMICHHYIO CIIOCOOHOCTH K
HEWTpanu3allul THUAPOKCUIIBHBIX pPaJMKaIOB, OJHAKO, C TOYKHA 3PEHUS YUCTOTHI
OCHOBHOTO TPOJYKTa, OHM YCTYMAlT 00pasiiaMm, KOTOphIE HE coepKaT (parMeHTHI
OCTaTOYHOTO JIUTHUHA.

Cnucox 1uTeparyphbi:

[1] Gallina G., Cabeza A., Grénman H., Biasi P., Garcia-Serna J., Salmi T. The Journal
of Supercritical Fluids. 133 (2), 716 (2018).

baarogapHocTu
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IHOKPBITHA HA OCHOBE TEPMOJIABAJIBHbIX HOJIMMEPOB U
HAHOKOMIIO3UTOB JIA BUOME/IMIINMHCKUX ITPUJIO’KEHUHN

Ctpenosa M.C.%, ITansmmu B.A.%, Capun A.M.?

Ylumnonoauueckuii Unemumym CO PAH, 2. Hpkymck
2Uncmumym SCAMT, Ynusepcumem UTMO, 2. Canxkm-Ilemepbype
mariya.strelova.96@mail.ru

buorexnonorun U QyHIaMeHTaIbHBIE HCCIIEAOBAHUS C HCIOIB30BAaHUEM KJIETOUYHBIX
KYJIbTYp, pEreHepaTHUBHAs MEAUIMHA W MPOTE3UPOBAHUE HYXKIAIOTCS B Marepualax,
MOBEPXHOCTh KOTOPBIX CIOCOOHA K KOHTPOJIMPYEMOM aJare3uu SKUBBIX KIIETOK.
YuuTbiBasgs OTpPUIATENbHBIA 3apsii KJIETOYHBIX MeMOpaH, >KelaTeIbHO HaJIU4Yue Yy
MOBEPXHOCTH CJIa00TO MOJIOKUTEIBHOTO 3apsija, JOCTATOYHOTO JJIS CBSA3BIBAHUS KIIETOK,
HO He paspymaronero memopany. HeolHOpOOHOCTH MNOBEPXHOCTH MHKPOHHOIO H
CyOMHUKPOHHOTO ypOBHS  ONArompusiTHbl I aAre3ud  KJIETOK.  YTIpaBJICHHE
CBSI3BIBAHMEM KJIETOK BO3MOXXHO TMPU HCIOJb30BAaHUU TOJUMEPHBIX MOKPBITHH,
COJIEpIKallIUX HMOHOTEHHBIE TPYIIbI, CHOCOOHBIE W3MEHSATH CBOW 3apsi MHpPU MaIbIX
u3MeHeHusx pH, a Taxke TepmonabuibHblEe (parMeHThbl, CYHIECTBEHHO W3MEHSIOIINE
KOH(pOPMAIIMIO TOJIMMEpPa MPU MaJIbIX U3MEHEHUSX TeMIlepaTyphl B (U3HOIOTHYECKON
obnactu. B ngaHHOW paboTe CHHTE3UPOBAHBI A30JICOAEPIKALIUE  COIMOJIMMEPHI,
coaepxame TruapoPoOHbIe TPyNmNbl W CTaOWIU3UPOBAHHBIC (YHKIIMOHAIBHBIMU
noJIMMepaMy KOMIIO3UTHbIE HAHOUYACTHUIIBI Ha OCHOBE KapOoHata u (ocara KaabIus:
N ‘

% *T
.R
(@) l}l (6] NH
R
|
NH, , N

R = e, N Voot
CononuMmepsl TOJy4Yadd peakiueld MOJUAKPUIOWT XJIOPHIA C COOTBETCTBYIOIIMMHU
aMHUHaMU, CTpPyKTypy noarBepxkaanu c¢ nomowmbro UK wm AMP cnekrpockonuu.
KoMmo3uTHeie HaHOYACTHIBI TMOJYYEeHBI MPU OOpa3oBaHuM KapOoHaTa wiam ¢docdara
Kaabllusl B TPUCYTCTBUU KapOOKCHUIICOJEpKAMUX MoyuMepoB. [lpu  jmelicTBum
MOJIMMEPHBIX OCHOBAHUI Ha IUCIIEPCUH KOMITIO3UTHBIX HAHOYACTHI] MOJTYYCHBI TBEP/IbIC
NPOAYKTBI, B TOM 4YHCIE B BHUAC IUICHOYHBIX TIOKPBITHH ¢ HaHOpEIbehHOM
MOBEPXHOCTHIO. [IOKPBITHS W3YYCHBI C TIOMOIIBI0 CKAHHUPYIOIICH JJICKTPOHHOU
MUKPOCKOTIHH, OIICHEHa WX CTaOWIBHOCTh B YCIOBUSAX KYJIbTUBUPOBAHUS KIIETOK.
CriocoOHOCTh TTOKPBITUN K CBSI3BIBAHUIO OTPHUIIATEIHHO 3aPsKEHHBIX 00BEKTOB M3yUeHa
C HCIOJIb30BaHHEM (IIYOPECICHTHO MEYCHHBIX IOJUMEPOB aKPWUJIOBOH KHCIOTHI B
3apucumoctt ot pH w  Ttemmeparypel.  IIpoBemeHO — KyJbTUBHPOBAHHE
UMMOPTAIU3UPOBAHHBIX (PHOPOOIACTOB HA HOBBIX TOKPBITUSX, OMPEICICHBI YCIOBHS
JUISL pOCTa KJICTOK Ha TOBEPXHOCTH M OICHECHO BJIMSHUEC W3MEHeHus ycnoBuid (pH,
TEeMIIepaTypa) Ha aJiIre3ui0 KIETOK.
baaroxapuocTu
HUccneoosanue svinonmneno 3a cuem epanma Poccutickoeo nayunozo ¢onoa (npoexm Ne
22-24-00474). IIpu pabome ucnonvsosano obopyoosanue L[KII "Yiempamuxpoananus"
JIUH CO PAH.

‘ = CaCO,, rugpoKkcranatut
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BJIUSIHUE HINPOKOJAOCTYIIHBIX BUOPA3JTAT'AEMbBIX TOBABOK
HA CBOUCTBA KOMITIO3UIIUU HA OCHOBE ITOJIMJIAKTHIA

Jlennena I1.A.}, Bepkosua A.K.!

MIY um. M.B. Jlomonocosa, Mockea, Poccus,
ledneva.polia@gmail.com

buopasznaraemple TOJUMEPHI SBJISIOTCS TEPCIHEKTUBHBIMU MaTepUaliaMHu, KOTOpbIE
COYETalOT B ce0e XOpOoIIue TEXHOJOTMUYECKHE CBOWCTBA U OTHOCHUTEIIBHO claboe
BO3JICHCTBUE HA OKPYXKAIOWIYIO cpeny. PacTymuii HHTEpec K TUM MaTepHaaM CO3/1aeT
MOTPeOHOCTh B aJalTalliil METOJIOB IPOM3BOJCTBA M (POpMOBaHHSA K CIenU(UKe
OwopasyaraeMbIXx TOJMMEpPOB. PaboTra TOCBAIIEHa M3YYCHUIO 3aKOHOMEPHOCTEH
M3MEHEHUSI TEPMOJANHAMUYECKUX CBOMCTB M TEXHOJOTMYECKUX CBOMCTB KOMIIO3ULIMI HA
OCHOBE TOJIMJIAKTHAA C JOOABICHHEM IIMPOKOJIOCTYIMHBIX OMOpasziaraemMeix 100aBOK, B
TOM YMCJIE€ UCTIOJIb3YEMBIX B CEIIbCKOXO3IMCTBEHHOMN MPOMBIIILIEHHOCTH.

[lenpto paboOTHI SBISETCS aHAJIN3 BO3MOXKHOCTHU HCIIONB30BAHUS TPAJIUIIMOHHBIX
KOMIIOHEHTOB  CEJIbCKOXO3SIMCTBEHHBIX yAOOpeHUN uisi MoAu(UKAIUU CBOWCTB
MOJIMJIAKTUAHBIX MaTepualioB. BiusHue Takux 100aBOK Ha MEXaHUYECKHE CBOWCTBa. B
paMKax paboThl TPOBOJAMIOCH H3yYeHHE 3aKOHOMEPHOCTEHM HX 00paboTKH TMpH
KOMITAYHIMPOBAHUU METOJOM OJKCTPY3UH, a TaKKEe HX CIOCOOHOCTH K (DOpMBAHHIO
cTaOUIbHBIX IJIEHOK.

[IpenmeTom ucclienoBaHus SBISIOTCS BBICOKOHAIIOJHEHHBIE CMECH Ha TMOJIWJIAKTHAA C
pa3IUYHBIM COAEPKAHUEM KpaxMalla i MOYECBUHBI.

Puc. 1 - Ilnenku nonyyaeMble U3 KOMIO3ULUN C PAa3IMUHBIM COAECP)KaHHUEM MOUYEBUHBI U
Kpaxmania.

Cnncok JiuTepaTypshl:

[1] Meihong Y. Meihong Y., Yongjie Z. and Jingzhi T. The Royal Society of Chemistry.

10 (2020).

[2] Xiaosong Xia. The Royal Society of Chemistry. 47 (2020).
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MOJIEKYJIIPHBIN MEXAHHU3M HECIIEHU®UYECKOI'O
AHTUMHUKPOBHOI'O JEMCTBUSA TPOTOHUPOBAHHBIX
JANAJVIMITAMMOHUEBBIX ITOJIMMEPOB HA MUKOBAKTEPUAJIBHBIE
KVIETKHA

Epemenko W.B.}, Bonmapenko I'.H. !, Cumonosa 10.A. !, Tumodeesa JIL.M.!

Ynemumym negpmexumuueckozo cunmesa umenu A.B. Tonuuesa PAH, 2. Mockesa
iveremenko@ips.ac.ru

HccnenoBan MOJIEKYISIpHBIA MEXaHU3M aHTUMUKPOOHOTO JIEHCTBUS MPOTOHUPOBAHHBIX
JTUAJITMIAMMOHHUEBBIX MOJINMEPOB (Ha npumepe HOJINIUAJITUIIAMMOHUN
tpudTopanerata — [IJTAATDA) [1] B cpaBHeHun ¢ kBaTepHu3oBaHHbIM [IJIAJIMAX
OTHOCHTEIPHO MHKOOAKTEpUAIBHBIX KJIeTOK M. Smegmatis, OGumxaifiero mo cTpoeHUs
KJICTOYHOM CTCHKHM HemaTtoreHHoro pojactBeHHuka M. tuberculosis. Briiepseie mokaszano
(ucnone3yst wmeton UK-Dypre cnektpockonuu U coeauHeHue (Henmn-6ata-D-
DIIOKYPOHHU, MOJCIHUPYIONee MOJCKYNbl (EeHONbHBIX TiukonunuaoB (PIJI) nHa
BHEITHEM CJloe KiIeTouHod creHku M. smegmatis u M. tuberculosis) mpsmoe
B3aMMO/JICHCTBUE TMOJUMEPOB C MOJIEKYJaMU BHEIIHEW CTeHKH MukobOaktepuid. [lpu
B3aumojencTBun [IJTAATDA ¢ ®I'JI oOpazyeTcss HHTEpMONEKYIPHBIM HEKOBAJIEHTHBIN
BOJIOPOJTHO-CBSI3aHHBIM KOMIUIEKC MEXJIYy aMMOHHEBBIMH TpYyNIaMH TOJUMEpA H
mosexynamu OIJI. B stom ciydae sdupnas rpynma Ph-O-C, Bxmrouas (eHHIEHOE
KOJIBLIO, MPAKTUYECKU YTPAUMBAET KoJieOaTeNIbHbIE XapaKTEPUCTUKU MHAWBHUIYAIbHOTO
COCIMHEHUS, CTAHOBSCH YacThIO0 KOMILIEKca. BenencTeue atoro mosekyisl OIJI TepsroT
(GYHKIIMIO BHEIIHErO CJI0g MHUKOOAKTepHaJbHOM MeMOpaHbl, YTO MPHUBOJIUT K
pa3pyuieHuio0 BHemHed MeMmOpansl. Ha ocHOBaHMM pe3yibTaTOB HCCIEIOBAHMMA
TpancMeMmOpanHoro moTeHimana (TII) kmerok, Oapbepa NPOHUIIAEMOCTH KJIETOK
M. smegmatis, u ganasiM TOM, oOpa3oBanue komruiekca ITJJAATDA-DI'JI Beger k
JaNbHEHUIIIEMY HApYIIEHUIO TMPOHUIIAEMOCTH BHYTPEHHEH MeMOpaHbl U THOENH KIETOK
[2]. B otmuume ot IIJJAAT®DA, neiictBue Oonee ruapodoodnoro ITJAIMAX He
NPUBOJUT K pa3pyIlIEHUIO BHEIIHEW MeMOpaHbl, HO K MOCTENeHHOMY MojasiieHuto TM u
ru0esy KIETOK U3-3a MHTMOMPOBAHUS OOIINX OMOIHEPTeTUYECKUX MPOIECCOB B TEUCHHE
JUTMTEIBHOTO BpeMeHu 00paboTku [2]. MBI mojiaraeM, 4to, BCJICJACTBHE MICHTHYHOCTH
CTPYKTYPHOM OpTraHU3alMd KJIETOYHOM CTEHKM W XHUMHYECKHX MPOLECCOB B HEM,
BBIBOJIbI, CICNIAaHHBIC IS MOJICIBHOTO opraHm3ma M. smegmatis, crnpaBemIuBbI s
natoreHHo 6akrepuu M. tuberculosis.

Cnmcok JIuTepaTyphl:

[1] Timofeeva L.M., Klescheva N.A., Vasilieva Y.A., Gromova G.L., Timofeeva G.I.,
Filatova M.P. Polym. Sci. Ser. A 47, 551-565 (2005).

[2] Timofeeva L., Bondarenko G., Nikitushkin V., Simonova Yu., Topchiy M., Eremenko
I., Shleeva M., Mulyukin A., Kaprelyants A. Eur. Polym. J. 171C, 111214-111230
(2022).

baaroxapuocTu
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NCCIEJOBAHUE OBPA3OBAHUSA ITOJIMDJIEKTPOJIUTHOTI'O
KOMIIVIEKCA B HAHOBOJIOKHAX XU TO3AHA U )KEJIATUHA TIIPU
COBMECTHOM 2JIEKTPOIIPAJAEHHNH 110 TEXHOJIOI'MHA IN SITU

JIutBunoB ML.IO., IToammuBanos A.B.

Hayuonanvnuiii uccneoosamenvckuii ynueepcumem UTMO, 2. Cankm-Ilemepbype
mikhail.litvinov.1996@mail.ru

XWT03aH TpeNCTaBIseT OONBIION MNPaKTHUECKHM HMHTEPEC B KAYECTBE OCHOBBI IS
CO3/IaHUS CHUCTEM JOCTABKU JICKAPCTB U MOJIUMEPHBIX KapKacOB B TKAHEBON MHXKEHEPUU
Onaromapss OMOCOBMECTUMOCTH, OuOpa3jIaraeMocTH, KieToyHou anresuu [1]. U3-3a
IIPOTOHUPOBAHUS AMUHOTPYII XUTO3aH CTAHOBUTCS MOJIUAIEKTPOIIUTOM B KUCIION cpelie
(mpu pH Hmwke PK), mo3TOMYy OH MOXKET 00pa30BBIBAThH MOIUAIICKTPOIUTHBIE KOMITJIEKCHI
(II9K) ¢ oTpuuaTenbHO 3apsKEHHBIMU MOJUAIEKTPOIUTAMU ¢ 00pa30BaHUEM CHJIbHBIX
JTUTIONB-TUTTOJBHBIX accormaiuid [2]. Ha oGpa3oBanme u crabunbHOcTh [IDK Biuser
0osbIIoe KOMM4YecTBO (aKTOPOB: CTENEHb MOHU3AIlMU, TUIOTHOCTH 3apsiaa, PH cpensl,
KOHILIGHTpALlUsl ~ MOJUAJICKTPOJIUTA, COOTHOLIEHWE TIPH CMEIIMBAaHUU, TOPSIO0K
cmemienua. OmuuMm w3 cnoco0oB monydeHus [IDK  saBmsieTcss anekTporpsiaeHue
pacTBOpoB ¢ 00pa3oBaHNEM HAHOBOJIOKOH. B manHO# paboTe uccienayercs oOpa3oBaHue
[I9K B HaHOBOJOKOHAX XMTO3aHA M JKEJIIATMHA B PAcTBOPAX YKCYCHOW KHUCIOTHI IpPH
pH<pl. Ilpu uccnenoBanuu [19K B Takux cucremMax oCTaeTCsi HE SCHBIM, KaK BIUSIOT
COOTHOIIIGHUSI KOMIIOHEHTOB M THIN cMelleHus Ha oOpazoBanue I[IDK Bo Bpewms
aneKkTponpsaneHus. Takke MEepClEeKTUBHBIM HANPABICHUEM SIBIISETCS MOJEIUPOBAHUE
B3aMMOJICHCTBUS MEXKAY XUTO3aHOM M KEJIAaTMHOM Ha OCHOBE HM3yudeHHUs 0oOpa3oBaHUs
[I9K B ux pacTBopax.

B xome paGoThl aisi mofydyeHuss HAHOBOJIOKOH HCITOJIB30BAJICS XUTO3aH MPOU3BOJICTBA
3A0 «buonporpeccy ¢ MM = 206+1.5 k/la u CJ] = 83.1 % B 50-90 006.% pacTBOpe
YKCYCHOM KHUCJIOThI C KOHUEeHTpamued 3-4 mac.% wu xemarnHa npousBojactBa AQO
«JlerPeaktuB» ¢ MM = 75.2+11.5 x/la B 10-50 00.% pacTBOpe YKCYCHOMH KHCJIOTHI C
KoHLeHTpauuen 16-20 mac.%. DnexrponpsaeHue npoBoamwiock Ha yctaHoBke NANON-
01A, Mecc (SAnonus) mpu noctossHHOM HampspkeHud 25-30 kB u ckopoctu mojauu
pactBopoB 0.1-0.3 Mi/4 mpu pa3nIUYHBIX TEXHOJIOTHSIX CMEIICHUS PAaCTBOPOB: BO BpEeMs
MPUTOTOBIICHUSI PACTBOPOB U B TIporiecce tekTpomnpsaeHus (in situ). Jlns uccnenoBanus
[19K mony4yeHbl OJHOPOJHBIE HAHOBOJIOKOHHBIE MAaThl CO CPEAHUM JMAMETPOM MEHEE
100 M. B xone pa®oThl mpu peanu3aly ABYX MHPEICTaBICHHBIX BBIIIE MOAXOAOB C
noMouipto  MK-cnekTpockonuu H3y4eHO B3aUMOJCHUCTBHE MEXKAY XUTO3aHOM U
xKenmaTMHOM ¢ oOpasoBanueM IIOK, koropoe ompenensngock IO  CMELICHHIO
COOTBETCTBYIOIIMX THUKOB KAapOOHWIBHBIX, THUIAPOKCHWIBHBIX Trpynm U amMugaoB. C
MOMOIIBI0 METOJIOB KaMWIJISIPHON BUCKO3UMETPHUH, AUCTIEPCHH CBETOPACCEUBAHUS TPU
pa3nuuHbIX 3HaueHusx PH wu3ydeno oOpazoBanume I[IDK wmexny xwurozaHom u
xkematuHoM. M3ydaercss BiusiHME KOH(GOPMAIMOHHBIX TMEPEXOJOB B XHTO3aHE W
*enatuHe Ha oOpa3oBanue [I1OK B BonmokHax.

Cnmcok JiuTeparTyphli:

[1] Luo Y., Wang Q. International Journal of Biological Macromolecules. 64, 353 (2014).
[2] Voron'ko N.G., Derkach S.R., Kuchina Y.A., Sokolan N.I. Carbohydrate Polymers.
138, 265 (2016).
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AMOUPNIbHBIE COITOJIMMEPDBI 0-AMHUHOKHCJIOT JJIA
KOMBUHUPOBAHHOU JOCTABKH ITAKJIMTAKCEJIA 1 MmuPHK

xyxka A.J0.1?, Karepmiok E.B.12, Kopxukopa-Bnax E.I'12

YCankm-Ilemepbypackuii 2ocyoapcmeennviii ynueepcumem, 2. Cankm-Ilemepbype
2Uncmumym evicokomonexynapuolx coeounenuti PAH, 2. Cankm-Ilemepbype
polinadzhuzha@mail.ru

CoBpeMeHHBIE  CTpaTerM JIEYEHUS  pa3IM4yHbIX  3a00JeBaHUl  MpEArnoiararT
MPUMEHEHUE HOCUTENEeH JIEKApCTBEHHBIX BEIIECTB, oOecrneuuBaromux 3¢(HEKTUBHYIO,
NPOJOHTUPOBAHHYI0O M TapreTHyl Tepanuio. B Hacrosimiee Bpemsi Bce OoJbliee
BHUMaHUE YJENeTcs MOJUMEPHBIM CHCTEMaM JIOCTaBKH KaK MEPCIEKTUBHBIM (opMam
HOCHTEJIEH 1JIsl PEeIIEHUs] IIMPOKOT0 CIEKTPa TEPAaNeBTUYECKUX 3a7au.
[ToMaMHUHOKUCIOTHI — ATO KJIACC CUHTETUYECKUX (CO)MOJIMMEPOB, XapaKTEPU3YIOLIUXCS
CIIOCOOHOCTBIO K JIeTpajlallid B Cpelieé OpraHu3Ma, BBICOKOH OHOCOBMECTUMOCTHIO H
HaJIMYMEM BapbUpyeMoro Habopa OOKOBBIX (YHKIMOHAJIBHBIX TPYHI C pa3IuYHBIMU
cBoiicTBaMu. AM(UPUIbHBIE MOIUAMUHOKHUCIOTH CHOCOOHBI K CaMOOPraHHM3alud B
BOJHBIX Cpelax ¢ (QOPMUPOBAHHEM HAHOPA3MEPHBIX CTPYKTYp, YTO TIO3BOJISET
MHKAICYJIMPOBaTh B 0Opa3ylolIuecss YacTHIlbl JIEKAPCTBEHHBIE BEIECTBA Pa3UYHOU
npupoabl. Hanpumep, HegaBHO ObLIM pa3pabOTaHbl CUCTEMBI Ha OCHOBE aM(U(HUIBHBIX
COIMOJIMMEPOB AMUHOKHUCIOT JJIsi JOCTABKH OTAEIbHO HUTOCTAaTUKOB [1] m MuPHK,
npuBoasmux k PHK-uaTepdepennmm [2]. HampapnenHwlid au3aiiH  cocTaBa
COMOJMMEPOB Ha OCHOBE AMHUHOKHUCIOT OOYCJIOBIMBAaeT WX MNOTEHUMAN I
KOHCTPYUPOBAHUSI COBPEMEHHBIX CHUCTEM JIOCTaBKH, BKJIOYas KOMOMHHPOBAHHBIE
CHUCTEMBI JOCTABKH LIMTOCTATUKOB U T€HOB.

C menpro Co3JaHUs CHCTEM KOMOWHHUPOBAHHOW JOCTaBKH IuTocTaTukoB M MUPHK, B
HacTodIeld padoTe ObUIM CUHTE3UPOBAHBI CEPUM MOJIMMEPOB Ha OocHOBe L-nu3unHa u L-
[JIyTAMUHOBOW KHCJIOTHI, OOKOBBIE TPYMIbl KOTOPBIX jAajiee ObUIM MOAU(DHUIIMPOBAHBI
OCTaTKaMH OCHOBHBIX aMHUHOKHCIOT — THUCTHJIMHA, aprUHHUHA, TUAPOGOOHBIX
aMUHOKUCIIOT (TpuntodaH, ¢eHunanaHuH, U30JCHIIMH, THUPO3WH, BaJMH) U
rmoko3aMuHoM. Metonamu BOXKX u SAMP-cnektpockonuu ObLIM HM3Y4YEHBI COCTaBBI
MOJIMMEPOB;  TIONyYE€HHbIE  HAHOpPa3MEpHBIE  TOJMMEpPHBIE  YacTUIBI  ObUIH
0XapaKkTEepU30BaHbl METOJAMHU CTATUYECKOTO M JMHAMHUYECKOIO paccesHus CBETa,
U3y4YeHbl HX OHOJIOTMYECKHE CBOMCTBA M CIOCOOHOCTh K HWHKAICYIMPOBAHUIO
NaKJIMTaKceIa W ONUTrOHyKiIeoTHaHOro nymiekca OT-dA kak craOwibHOW (U3HKO-
xumuueckon moaenu MuPHK.

Cnmcok JiuTepaTypsl:

[1] Zashikhina N.N. et al. Europ. J. Pharm. Sci. 109, 1 (2017).

[2] Osipova O. et al. J. Drug Deliv. Sci. Technol., 69, 103135 (2022).

baarogapHocTu

Paboma evinonnena npu noooepaicke Poccuiickoeo nayunozo ¢ponoa (npoexm Ne 21-73-
20104) u c ucnonvzosanuem obopydosanusi Hayunoco napxa CIIOI'Y (PL] Memooul
ananuza cocmasa eewjecmea, Pazeumue mMonexynsipHvix u KiemoyHwlX MeXHONOo2Ull U
Maenumno-pe3oHancHvie Memoobl UCCIe008AHUS).
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IHHOJYYEHHUE INTOJIMMEPHBIX CYJIB®OCOAEPKAIIINX MATPUIL 1
NX MOANDPUKALNUA ITOJINU(3,4-3THIEHANOKCUTUOPEHOM)

Japmeskuna C.I''Y, Illepyenko H.H.!, Tommuk E.?

YUucmumym evicokomonexynapuwix coeounenuti PAH, 2. Cankm-Ilemepbype
2 Unemumym maxpomonexynsapuoti xumuu Yewickoii axademuu Hayx, 2. Ilpaza
s.laishevkina@gmail.com

[IpoOnema pe3uCTUBHOCTH OakTepuii K aHTUOMOTHUKAM SIBJISIETCS  TJI00AIbHOM
mpoOJIeMOil COBPEMEHHOTO 3/paBoOXpaHeHus. Mcrmonb3yronuecs Ha JaHHBIA MOMEHT
METO/IbI onpeieNeHUs YCTOMYHUBOCTH MUKpPOOPTraHU3MOB K  JICHCTBUIO
aHTHOaKTepUaIbHBIX MPENapaToB SBISIOTCS YYBCTBUTEIBHBIMHU, OJHAKO TPeOYIOT
CIIEITUATBHBIX HABBIKOB U MOJTOTOBKH, & BPEMS UX TPOBEJCHUS MOXKET TOCTUTaTh 18-24
yacoB. B cCBA3M ¢ O3TUM BO3HUKAeT HEOOXOIUMOCTh pa3pabOTKU OBICTPHIX,
YYBCTBUTENBHBIX U MPOCTHIX B HCIOJIB30BAHUM METOJOB JMATHOCTUKUA. AHTHOMOTHUKU
BBI3bIBAIOT THOETh OAKTEPHIA, YTO COMPOBOXKIAETCS BbIICIEHUEM MOHOB, AJIEKTPOIUTOB
B pactBop. B pesymbrare 3TOro mpoMCXOAWT W3MEHEHHE NPOBOIMMOCTH PacTBOpA,
KOTOpOE€ HEOOXOIMMO JI€TEKTUPOBATh, MOIXOSIIMM JJsi TOTO METOIOM SIBJISIETCS
CIIEKTPOCKOIIHS 3JIEKTpOoXuMUUYeckoro ummenanca (CoON).

B nanHoli paGote OBLIM MONTY4YEHBI KOMIUIEKCHI, COCTOSIIIME U3 AJIEKTPOIPOBOISLIETO,
nonu(3,4-stunenguokcutnopena) (IIBJO0T) wu  MONMAIEKTPOIUTHON  MATPHUILBI
pasnuuHoit nipupozsl (monuctupoicynbdokuciora ([ICCK) wmm nomucynsdoberann
metakpmwiar (IICBMA)), nans wucronb30BaHUS B KAayeCTBE YYBCTBUTEIBHOTO CJOA
anekTpoaa. [lonManeKTpoNuTHBIE MATpULbl MPEACTaBIsUIA  COOOM  MHUKpOTENH,
CUHTE3MPOBAHHBIE METOJIOM 00paTHOU aucnepcuonHor nonumepusanuu CCK, a taxxke
MakKporeiy, IOJy4YeHHbIE C TIOMOINBIO KpUOTpomHoro reneobpasoBanuss CBMA.
[Tonydyennsie MaTpuibl 061 Monuduuuponansl [I3I0OT B npucyTCcTBUU MypaBbUHOU
kucnoTel [1]. TlomydeHHBIE KOMILIEKCHI OBLIM MpoaHAIM3UpPOBaHbl MeTtogom COU,
MOKa3aHO, YTO METOJ HE pa3pyllaeT IOJy4YeHHbIEe KOMIUIEKChl, a WX CBOMCTBa
BO3BpAUIAIOTCS K UCXOJHBIM Mocie u3MepeHus. [10CKonbKy aHaNMTUYECKUM CUTHAJIOM
ABIIAETCA YBEIWYEHHE NPOBOAMMOCTH pAcTBOpa 3a CYET BBbIACJIEHUS MEpPTBBIMU
OaKTepUAMH AJIEKTPOIUTOB, HEOOXOUMO OBLIO M3YYUTh HAa CKOJIBKO KOMITJIEKCHI MOTYT
OBITh YyBCTBUTENIbHBI K U3MEHEHHUIO COCTaBa eKTposuta. [yt 3Toro Obutd mpoBeeHBI
u3meperus B (ocdarHo-coneBoMm OydepHoMm pactBope, pactBopax H>SOs, a taxxe
coneit NaCl, NaHSOs paznmuunbix konrenrparwmii: 0.005 M, 0.01 M, 0.05 M, 0.1 M.
beuto mokazano, uto cnekTpbl COU 3aBUCAT Kak OT cOCTaBa, TaK W OT KOHIICHTpAILMi
aNieKTposnuTa. Takke U3y4deHbl YCIOBUSA, B KOTOPBIX KOMIUIEKCHl —O0JagaroT
MUHUMAaJIBHOU ajcopOiueil OakTepuid M IMOKa3aHbl Mpenesbl JTOMYCTUMBIX 3HAYCHHM
MIPHUKJIAIIBAEMOTO TIOTEHIIMAJa, YTOOBI HE JOMYCTUTh THOEIh OaKTepuid.

Cnmcok JiuTepaTypshl:

[1] Tomsik E., Ivanko 1., Svoboda J., Sedenkova 1., Zhigunov A., Hromadkova J., Panek
J., Lukesova M., Velychkivska N., Janisova L. Macromol. Chem. Phys. 221, 18 (2020).
baaroxapuocTu

Hccnedosanue evinonneno npu guuarcosol noodepicke PODU 6 pamkax uayunozo
npoexma Ne 20-33-90138.
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MOJTYYEHHE U HCCJIEJOBAHUE CBOICTB PE3OPEMPYEMBIX
KOMIO3UTOB J1JI51 KOCTHOM MJIACTUKHA

Koncrantunosa I1.A.Y, Tarauaypasiesa H A, [lpecesanuna E.H.!, Baranos I'B.1?,
JHo6posonbekas U.I1.Y2, 10mun B.E. 12

YCanxm-Ilemep6ypackuii nonumexnuueckuil ynusepcumem Ilempa Benukozo,
2. Canxkm-Ilemepoype
2Uncmumym evicokomonexynapuuix coeounenuti PAH, 2. Canxm-Ilemepbype

kpa2020@list.ru

OnHoli M3 aKTyaJdbHBIX MpPOOJEeM B KOCTHOM IUIACTUKE SIBIIETCS OTCYTCTBHE
Onope30pOupyeMbIX HMILUIAHTATOB, COOTBETCTBYIOIIMX OJHOBPEMEHHO TpeOOBaHUSIM
YIOBJIETBOPUTETBHBIX MEXAHUYECKUX CBOMCTB U CKOPOCTU OMOPE30pOIIUH.

[TogoOHbIE MaTepuanbl JOJDKHBI Takke 00JagaTh YNPYTUMH U MEXaHHUYECKUMHU
CBOMCTBaMU OJNM3KUMHU K CBOMCTBAM HATHBHOW TKaHH, a TaKXKE CKOPOCTBIO Pe30pOIHH,
COIMOCTaBUMOM CO CKOPOCTBIO BOCCTAHOBJIEHUSI KOCTHBIX Je(eKToB. PemenneM naHHOM
mpoOJeMbl SBIISIETCS pa3paboTka OMOPEe30pOUPYEMBIX KOMITIO3UIIMOHHBIX MaTEpHANIOB,
KOTOpasi TO3BOJIUT 3aJlaBaTh HEOOXOJUMYIO CKOPOCTh PE30pOIHMH B 3aBUCUMOCTU OT
KOHKPETHOTO Clly4asi B XUPYPIrU4eCKON MPaKTUKE.

Takum o00pa3zoM, IIeNbI0 HCCIEAOBaHMS SIBISETCS pa3paboTka M HCCIEAOBAHUE
KOMITO3UITMOHHBIX MAaTEPHUAJIOB HA OCHOBE OMOPE30pOMPYEMBIX XUTO3aHOBBIX BOJIOKOH U
anmuQpaTHIECKUX MOTHIPHUPOB.

HamonxuTens Ha OCHOBE XMTO3aHA C pa3HOU MOJIEKYJsipHOU Maccoit (MM) u creneHsio
neanerunupoBanus (CJl) B BUAE TKAHHOTO M HETKAHHOTO Marepuala MOJIydeH MyTeM
dbopMOBaHUs XWUTO3aHOBBIX BOJOKOH METOJOM MOKpPOro ¢opMoBaHus. MaTpuibl Ha
OCHOBE anu(paTUYeCKUX MOIUAPUPOB MOTYyYaTH METOJIOM IKCTPY3UH B BUJE TUICHKH.
buopeszopoupyempiii KOMIO3UIIMOHHBIN MaTepual MOJIyYaau METOAAMU
KaJlaHJIpUpOBaHusl M TpeccoBanus. MccmemoBaHuss MEXaHUUYECKUX CBOWCTB TOKa3alH,
41O ¢ yBeanueHueM MM yBenuuuBaeTcs M NMPOYHOCTh BOJIOKHA. lIpu mccienoBanum
KHHETUKH pe3oporuu in Vvitro B ¢ocharnom Oydeprom pactBope (PBS) BhIsBICHA
noTtepst maccel y BoJokoH ¢ Hu3ko CJI (85-90%); mpu moBsimenun CJI xuto3zaHa
(Boimie 90%) moTepst Macchl BOJOKOH HAOJIOAnach TOJIBKO B MPUCYTCTBUH JIM30IIUMA,
npu SToM MM TnpakTHYEeCKHM HE BIHUSET HA CKOPOCTh pe3opOuuu. Pe3ynbrarh
MCCTIEAOBaHUS IPOYHOCTH U MOJYJS YIIPYTOCTH MOJYYCHHBIX KOMIIO3UTOB TMOKA3aINd MX
OJIM30CTh K aHAJIOTUYHBIM 3HAUYCHMSIM KOCTHOM TKaHH. LluTonmoruueckue mccieqoBaHus
NOATBEPAWIIA  OMOCOBMECTHMOCTh M OTCYTCTBHE IHUTOTOKCHYHOCTH TMOJYYEHHBIX
BOJIOKOH. Ha ocHOBe momyueHHBIX pe3yabTatoB nyrem mnonbdopa CJ u MM
HAIOJHUTENECH U3 XUTO3aHOBBIX BOJOKOH MOKHO MPOTHO3UPOBATH CKOPOCTH Pe30pOLnuu
U MEXaHWYECKHE CBOMCTBA BOJIOKOH U TKaHEH, a TAK)K€ KOMIO3UILIMOHHBIX MaTE€pUasOB
Ha WX OCHOBE. B manpHeiem MmiaHupyeTcsl MPOBEICHUE UCCIICIOBAHHUS KOMIIO3UTOR IN
Vivo.

baarogapHocTu

Paboma evinonnena npu noodepoicke PH®, epanm Ne 19-73-30003.
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AMOUPNIbHBIE AJIKWINPOBAHHBIE IPOU3BOJHBIE
XUTO3AHA JIAA CTABUIN3AIIUU SOMYJIBCUU MACJIO/BOJA

Honerpuna T.H.!, lemuna T.C.1%3, Axonosa T.AL.

YUemumym cunmemuueckux nonumepmwix mamepuanos um. H.C. Enuxononosa
Poccuiicroui akademuu nayx, 2. Mockea
2Uncmumym pezenepamusnoii meouyunvt, IIMIMY um. U.M. Ceuenoéa Munucmepcmea
s0pasooxpanenusi Poccuu (Ceuenosckuii Ynusepcumem), 2. Mockea
SMockoeckuii asuayuonnwiii uncmumym (Hayuonanvrulil uccredosamensekuil
yHugepcumem), 2. Mockea
popyrina@ispm.ru

XWTO3aH — JIMHEHHBIN MOJIUCAXapUJ, SBIAIOIIHANCS MPUPOIHBIM IOJIUMEPOM, KOTOPBII
o0najaeT MIMPOKAM CHEKTPOM IIEHHBIX CBOWMCTB, Oyiarojapsi 4eMy €ro akTHBHO
UCIIOJIb3YIOT B PA3IUYHbBIX 001acTsX. OJHUM U3 MEPCIIEKTUBHBIX IPUMEHEHUN SBIISETCS
cTabunu3anusi SMyJIbCUM JUIsl MUIIEBOM M OMOMeIMUMHCKOW oTpacieil. OpHako,
HEMOAU(UIIMPOBAHHBIM XUTO3aH 00J1a1a€T OTHOCHUTENIHPHO HU3KOM CTaOWUIU3UPYIOIICH
crocoOHOCThI0. BBeneHne B ero CTpPyKTypy THAPOPOOHBIX (parMeHTOB MO3BOISET
perynupoBaTh ampuUIbLHBIE CBONCTBA MOJUCAXapuJa W YCHEIIHO UCIOJIb30BaTh JUIS
CTa0MIM3allUk  PA3MUYHBIX THUIOB OMYJIbCHUM, TIPUMEHEHHE KOTOPHIX Tpedyer
OMOCOBMECTUMOCTHU U CIIOCOOHOCTHU K OMOJIerpaiaiuu.

[lenpto pabOTHI SABISIOCH HUCCIEAOBAHUE CIMOCOOHOCTH ATKUIUPOBAHHBIX MPOU3BOJBIX
XUTO3aHa CTAOMIIM3UPOBATH SMYJIBCUU Macio/Boaa. [Ipou3BogHbIe ObUTH TTOTYYEHBI TIPU
MOMOIIIM MEXaHOXUMHUYECKOTO MOIUPHUIIMPOBAHUS XUTO3aHa ¢ paznnunoi MM (80, 120
u 350 x/la) rmmuarIoBeIMU d(prpaMu T0Ka3aHa B rekcajekana B cootHomeHuu 50/50 B
nBymIHekoBoM 3kcTpynepe [l]. CornmacHo naHHbiM 31eMeHTHOro aHanmu3a u UK-
CIIEKTPOCKOIIMM CTENEHb 3aMEIIeHUsI MPOU3BOIHBIX BapbupoBaiachk oT 0.006 no 0.19 B
3aBHUCHUMOCTH OT YCIOBUU mpoBeAeHHs peakuuu. CrnocoOHOCTh amKUIUPOBAHHBIX
MIPOU3BOJIHBIX XUTO3aHa CTAOUIU3UPOBATH TPAHUILY pa3zenia (a3 OlleHUBAIIM B MPOIlecce
MOJIYYEHUSI MHUKPOYACTHUI[ M3 TOJWIAKTHAA METOJOM HCHapeHUsi pPacTBOPUTENS U3
IMyNIbCUl Macio/Boja. B kadecTBe sgucnepcHOM (a3pl HCIHOJB30BAIM  PACTBOP
NOJIMJIaKTHAAa B JUXJOPMETaHe, KOTOPbIA  JUCIEPrupoBaid C  [OMOUIBIO
BEPXHENPUBOAHON MEIIAIKA B JUCIEPCUOHHOM cpene, KOoTopoil sBmsuuch 1 mac.%
pacTBOpPHl XMTO3aHA WM €ro MPOU3BOJAHBIX B 2% pacTBOpe YKCYCHOM KHCIOTHI.
VYCTaHOBJIEHO, YTO BBIXOJ MHUKPOUYACTHUIl, CTAaOWIM3UPOBAHHBIX AITKUIMPOBAHHBIMHU
MPOU3BOJIHBIMH, BBIIIE, YeM MpPH HCIOJB30BAaHUHM PAcTBOpa HEMOIUPUIIMPOBAHHOTO
XUTO3aHa B KaU€CTBE JUCTIEPCUOHHOU cpeabl. Mopdoorust moaydeHHBIX MUKPOYACTHI]
ObLa uccaeAoBaHa MPU MOMOIIH CKAaHUPYIOMIEH SJIEKTPOHHON MUKPOCKOIIUH, a HAIMYNE
XUTO3aHa HA UX T[OBEPXHOCTH TMOJATBEPXKIAIU C TOMOIIBIO  CEJIIEKTUBHBIX
(IyopecleHTHBIX METOK.

Cnncok JInTepaTypsbl:

[1] Akopova T.A., Demina T.S., Khavpachev M.A., Popyrina T.N., Grachev A.V., Ivanov

P.L., Zelenetskii A.N. Polymers. 13 (16), 2807 (2021).
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NCCIEJOBAHUE KOMIVIEKCOOBPA30OBAHUA ITOJIU(2-OTUJI-2-
OKCA30J/IMHA), ITIOJIN(2-METNJI-2-OKCA30JIMHA) U ITOJIN(2-
IMPOIINJI-2-OKCA30JINHA) C UOAOM

Maxaesa JI.H.!, Upmyxamerosa I'.C.%, Xyropsuckuii B.B.?

Kazaxcxuii nayuonanvuviii yuusepcumem um. anv-Dapabu, 2. Aimamer, Kazaxcman
2Vuusepcumem Peounea, 2. Peounz, Benuxobpumanus

danelya.1993@gmail.com

B mactosmiee BpemMss B MuUpe CyIIeCTBYeT mnpoOjema TMOsSBIEHUS U OBICTPOTro
pacupoCTpaHEHHUsT HOBBIX OMACHBIX BHPYCOB W OaKTEpUi, BBI3BIBAIOIIUX BBICOKYIO
CMEpPTHOCTh  HAaceJeHUuss W HSKOHOMHMYeckue  npobsembl.  Mcnonb3oBaHue
BOJIOPAaCTBOPUMBIX OMOCOBMECTUMBIX MOJUMEPOB U MX KOMIUIEKCOB C IPHUPOJHBIMU U
CUHTETHYECKHUMH OUOIUIaMH TO3BOJIUT pa3paboTarh 3(PpPeKTuBHBIE aHTUMHUKPOOHBIC
npernapaThl, HE BbI3BIBAIOIIME pa3IpaXEHUs] IpPU IOCTOSHHOM IMPUMEHEHUU U
crocoOHble 00pa3oBBIBATH Ha 00paldaThIBAEMOW IMOBEPXHOCTU 3AIUTHYIO IUICHKY,
npojuieBas ux OuonugHoe nerictBue [1]. B cBsi3u ¢ 3TUM Lenbl0 HacTOSIIEH PabOTHI
SBIIIETCS UCCIEA0BAHNE HOBBIX OMOCOBMECTHMBIX MOJMMEPHBIX KOMITO3UIIMNA HAa OCHOBE
KOMILJIEKCOB C U3BECTHBIM OMOIIUIOM —HOJIOM — /11 00paOOTKH MOBEPXHOCTEH.
[Momm(2-meTnn-2-okca3onuH) ¥ MOJMU(2-TPOMUI-2-0KCA30JIMH) CHHTE3UPOBAIH IO
METOJIMKE, OMMCAHHOM paHee [2]. DTU moauMepbl OB 0XapaKTePU30BaHBI C TOMOIIBIO
'H SIMP u UK-cnextpockonuu. [ToaydeHbl HOBBIE KOMIUIEKCH HEKOTOPBIX MOJUMEPOB,
TaKUX KakK MOJHU(2-MeTHI-2-0KCa30JIiH), (MOJIH(2-3THiI-2-0KCA30JIMH) U TTOJH(2-TIPOTIHII-
2-0KCa30JIMH), C MOJIOM ITyTeM PAacTBOPEHUS MOJMMEPOB B BOJAHOM pacTBOpE Ho/ioaun
KaJusl PU MOJISIPHOM COOTHOIIIEHUU [MTOBTOpsOIIeecs 3BeHo monumepa:iton] = 1:1, 5:1
u 10:1 mpm xomHaTHOW Temmepatype u 18°C mns momu(2-mpommi-2-0Kca30InHa).
KommiekcooOpa3zoBanue M3y4eHO (PU3UKO-XUMHUUYECKUMU METOJaMH (BHUCKO3UMETPHSI,
Y®-cnekTpockonusi W METOA  pachpeneneHusi) B cpaBHeHMM C¢  noau(N-
BUHUJINUPPOIUIOHOM). Takke KOMIUIEKCOOOpa3oBaHHe MONIH(2-3TUI-2-0KCA30JIMHA) C
Ho/lOM H3yyaJoch HaMU paHEe METOJaMU H30TEPMHUYECKOr0 KaJlOPUMETPHUYECKOTO
TUTPOBAHUS U TMHAMUYECKOTO CBEeTOpaccesiHus [3].

C noMo1IbI0 BUCKO3UMETPUH U3YyUEHO TMAPOAMHAMUYECKOE TOBEACHHE MTOJIMMEPOB U UX
koHpopManusi B pactBope  Homa. OgHUM M3 OCHOBHBIX  MPU3HAKOB
KOMILIEKCOOOPa30BaHUs ABJIAETCA MaJleHUE 3HAUCHUs XapaKTepUCTHUECKON Bsi3KocTU. B
clly4yae IIOJIMOKCA30JMHOB 3HAYEHMsS] XapaKTEPUCTUUYECKON BSA3KOCTH CHUKAKOTCA IIO
CPaBHEHMIO ¢ BOJHBIMH pacTBopamu. KoapduuueHT pacnpenenenus AaeT HHPOpMaLUIo
O CBSI3BIBAIOIICH CIMOCOOHOCTU TOJMMEPOB C MOJICKYJSIpHBIM HomoM. B crmydae #oma
koaduimeHT pacnpeaesneHuss ObuT 0kojo 1. [l BceX KOMIIEKCOB TOJMOKCA30JIMHOB-
tion u IIBII-iion koaddunment pacnpeneneHuss Obu1 Oonbiie 1. YCTaHOBIEHO, YTO
MOJIMOKCA30JIMHBl JIEUCTBUTEILHO 00pa3yloT KOMIUIEKCHI C HOJIOM U OCHOBHBIMU
NpU3HAKaMU KOMILIEKCOOOpa30BaHUs SIBISIIOTCS MHTEHCHUBHAsl OKpacka, arperauus H
YIUIOTHEHUE MAKPOMOJIEKYJI.

Cnucok 1ureparyphbli:

[1] Zmonarski. S., Stojanowski, J., Zmonarska, J., Polim. Med. 50(2), 79 (2020). [2]
Shan, X., Williams, A.C., Khutoryanskiy V.V., Pharmaceutics 13(5), 119884 (2020). [3]
Makhayeva D.N., Filippov S.K., Yestemes S.S., Irmukhametova G.S., Khutoryanskiy
V.V., Eur. Polym. J. 165, 111005 (2022).
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4-0-27
MOJIYYEHUE MOPUCTHIX MOJTAMEPHBIX MOHOJIUTOB U3
JTAMETAKPUJIATA STUJIEHIIAKOJISA U BACMY TCOJEPKAIIMUE
BAKTEPUIMIHBIE MATEPUAJIBI HA X OCHOBE

Koswumin P.C.Y, XKypasnes B.W.}, Ilumkun A.1O.2, Cmupuos B.®.2, Yecnokos C.A.!

YdIrBEYH Uncmumym memannoopaanuueckoii xumuu um. I.A. Pasysaeéa
Poccuiickou akademuu nayx, . Huoicnuii Hoseopoo
2Hayuonanshwiii uccredoéamensvckuii Husce2opoockuil 20cy0apcmeentvlii yHusepcumen
um. HU. Jlobauesckoeo, 2. Huxcnuit Hoszopoo
roman@iomc.ras.ru

OnuuM U3 HamOoliee BEPOSITHBIX OCIIONKHEHUM, CBA3AHHBIX C MMIUIAHTAI[UEH J1I000ro
MaTepuana, sBiseTcs UHOQUUUpoBaHHME. B OOJBIIMHCTBE  cllydyaeB  JICYEHHE
KOJIOHM3MPOBAHHOTO HMIUIAHTaTa 3aTPYAHEHO U TpeOyeT OONbIINX YCUIIUH, YTO
BBIHY)K/Ia€T TMpPHUOErath K 3aMEHE HWMIUIaHTara. PemieHneM mpoOJieMbl MOXKET CTaTh
HCIIOJIb30BaHNE HWMILJIAHTATOB HAa OCHOBE IMOPHUCTHIX MAaTEPHATIOB C OaKTEPUIIMIHBIM
3¢ (HeKToM MPOIOHTHUPOBAHHOTO AecTBUSA. Takue Marepuanbl JOJKHBI 00ECTIeUnBaTh
OaKTepUILIMIHYI0 aKTUBHOCTh B TEUEHHE IJIUTEIBHOIO MEepuoaa U, BMECTE C TeM, He
JIOJDKHBI BBI3BIBATh IIMTOTOKCHUYECKHE PEaKIIMU B IYKapHOTHUECKUX KIeTkax. B xoxe
UCCTIEAOBAHUS MBI TPEIIOKUIN U pPean30Bajd MPOCTOM U A(DPEKTUBHBIM METON
MOJIYYCHUS TOPUCTHIX TMOJMMEPHBIX MaTEepHAIOB C OaKTEPUIIUIHBIMH CBOWCTBAMHU
COCTOSIIIMM B 00pabOTKE MOJMMEPOB C 3aJaHHBIMH TOPOBBIMU XapaKTEPUCTHKAMHU
pacTBOPOM 1LHTpaTta BHCMyTa. MeTtoaoM (OTOMOIUMEpPU3AUU TIO JEHCTBHEM
BUJUMOTO CBETAa KOMIIO3MIIMI HAa OCHOBE AuUMeTakpmiara stuieHrinukons (IAMOI) B
NPUCYTCTBUU PA3JIMYHBIX TOPOOOPA3YyIOMIUX AareHTOB TMOJIY4YeHBl cepur 00paslioB
nopuctoro nonu-AMOI. BnusHue npupoasl M KOHIEHTpAIMU IMOPOOOpPa3yIOIIEro
areHTa Ha TMOPOBYI CTPYKTYPY IMOJYYEHHBIX MOJUMEPOB HCCIEAOBAHO METOJaMU
PTYTHOM MOPOMETPUHU U CKAHUPYIOLIEH AIEKTPOHHOW MUKPOCKONHUU. Y CTAHOBJIEHO, YTO
MPU HKCIIOJB30BAHUM CMECH TOPOOOpa3yIOIIMX areHTOB YBEIMYCHHUE coiepkaHus -
OyTaHoa OTHOCUTENBHO 1-okTaHona oT 1/2 1o 3/0 mpuBOAUT K POCTY CPEAHETO pazMepa
nop ot 4.5 mo 9.6 mxm. IlokazaHo, 4TO yBenTU4YeHHE TeMIEPaTyphl (HOTOMOTHUMEPU3AITIH
or 10 no 40 °C mna xommosunuu JIMOIT — 70 mac. % 1-OyraHonm NpHUBOJIUT K
MOCJIEZIOBATENIbHOMY YBEIMYEHHUIO pa3Mepa MOp B IOJUMEpe. Y CTaHOBJIEHO, YTO [0
MPOMUTKK TOPHUCThIE o00pasubl u3 nonau-JAMOI He oOnamarT OaKTEepUIIUIHBIM
s dexrom. [Tocie 06paboTkn 0Opa3IOB PACTBOPOM IHUTPATAa BUCMYTa OAKTEPUIIUTHBIH
a¢(}exT mo OTHOUIEHHIO K TpaMMm-oTpuliatenbHbIM Escherichia coli He mosBisercs.
[IponTka 00pa3OB pacTBOPOM IIUTpaTa BUCMYTa IMO3BOJISET MONy4YaTh MaTe€pUaibl C
CHWJIBHBIM OaKTepUIIUAHBIM YD PEeKTOM (InaMeTp 30HbI HHTUOUpoBaHus 6onee 19 MM) o
OTHONIICHWIO K TpaMM-TIONIOXHUTENbHBIM  Staphylococcus aureus. IlomyueHHbie
pe3yabTaThl JCNAaOT TMEPCHEeKTHUBHBIM TMPEUIOKEHHBIH TOoAX0A K (POpMHUPOBAHUIO
MOPUCTHIX MATEPUATIOB MEAUIITHCKOTO Ha3HAYCHUS ¢ OAKTEPUIIIHBIMA CBOMCTBAMU.
baaroxapaocru

Paboma evinonnena c¢ ucnonvzosanuem 000py008aHUs YEHMPA  KONIEKMUBHO20
nonvzosanus «Ananumuveckur yewmp HMX PAH» npu noooepocke epanma
"Obecneuenue pazeumusi MamepualbHO-MEXHUYECKOU UHDPACmMpPYKmMypsbl YeHmpos
KOJLIeKMUBHO20 NONb308AHUSL HAYYHBbIM 060pyoosanuem”. Paboma ewinonnena npu
¢unarncosou nooodepoicke epanma Ilpesudenma MK-4981.2021.1.3.
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4-0O-28
CO3JAHME BUOCBMECTHUMbIX MATEPUAJIOB HA OCHOBE
MNOJYKPUCTAVIMYECKUX ITOJIMMEPOB U
MOIUPULINPYIOHINX TOBABOK

Tio6aeBa I[1.M.'2, OnpxoB A.A.12

‘\®dIrBEYH Unemumym 6uoxumuueckoii pusuxu um. H-.M. Dvanysna PAH, 2. Mockea
2I'EOY BO Poccuiickuii sxonomuueckuii ynueepcumem um. I. B. IInexanoea, 2. Mockea
polina-tyubaeva@yandex.ru

B Hacrosimiee Bpems OoJibllioi HMHTEpeC NpeACTaBiIseT pa3padoTka 3(PQPEeKTUBHBIX
METOJIOB KOHTPOJIUPYEMONH MOIu(pUKAIMK OHOCOBMECTUMBIX MOJIYKPUCTALITUYECKUX
HOJIMMEPOB JUIsl MEAULIMHBI. Llenbio 1aHHO paboThl SABISETCS CO3/aHUE YJIBTPATOHKHX
BOJIOKOH Ha OCHOBE moju-3-ruapokcuOyrupata (I1I'b) meromom snexTpodopmoBanus ¢
BBEJICHHE MOAU(PHUIMPYIOLEH N00aBKU — TETpanupposa IpUPOTHOIO MPOUCXOXKICHUS,
remMuHa. ['eMuH o0najzaeT MHOXXECTBOM NPEMMYIIECTB: OH TEPMOCTAaOWIIEH, 00JaaeT
QHTUMHUKPOOHON AaKTUBHOCTBbIO, OHMOCOBMECTUM M MOXET OBITh HCHOJIB30BaH B
MEIULMHCKUX LIEIAX.

HccnenoBanne 1MO3BONWIO YCTAaHOBUTh 3aBHUCHUMOCTh MEXIY HW3MEHEHUSMH B
HAJIMOJICKYJISIPHOM CTPYKTYpE U CBOMCTBAX YJIBTPATOHKHX BOJOKOH Ha ocHOBe III'b un
KOHIeHTpauueld remuHa. Ha pucynke 1 mpuBenenbl Mukpodortorpadpun mopdosioruu
MaTEPUAJIOB JI0 U M0CJIE BBEJCHUS T€MUHA.

a. R y l} ; 6. | :’ “'_ : £ v, z
Puc. 1 — MukpodoTorpaduu HeTKaHbIX BOJIOKHUCTBIX MaTepHrasioB Ha ocHoBe I1I'b (a) u
IIT'b ¢ 5% remuna (6).

BBenenue n006aBkM MO3BOJSET yAYYIIUTh Ka4eCTBO MPOM3BOJUMBIX BOJIOKOH, TaK Kak
TEMUH OKa3bIBaeT BJIUSHME Ha (POPMOBOYHBIE CBOMCTBA pacTBOpa Mmoiumepa. Taxxke
BBEJICHUE HEOOJBIION KOHIEHTpauuu reMuHa (5%) Mo3BOJISIET YBEIMYUTHh Pa3pbIBHOE
yasnunenue ¢ 3.6 o 6.1%, paspeiBHOe HamnpspkeHue ¢ 1.7 no 5.5 MIla. BonokHucteie
maTtepuainsl Ha ocHoBe III'b ruapodobHbl, onHako, BBenenue 1-3% remMuHa mo3BOJIMIIO
ruApopuIN30BaTh  MOBEPXHOCTh  HETKaHoro Martepuana Ha  3-5%. Takxe
MouduUIHpyomas 100aBka OKa3bIBa€T 3HAYUTENBHOE BIMSHUE HA HAJMOJICKYISIPHYIO
ctpyktypy III'b. B paGote nccnenoBansl pa3audHble aCEKThI HaOM01aeMoro A exra.

baaroxapuocTu
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4-0-29
P®OPMHUPOBAHUE METAJIVIOITIOJIMMEPHBIX HAHOKOMIIO3UTOB
BAHA/IUSA C BUHNJI®OCPOHOBBIM COITOJIUMEPOM

Topkyma I".B.!, ITanuna H.C.%, Py3zanos JI.0.%, Jlutocos I'.D.}, Hazaposa O.B.?,
[Manapun E.®.2

LCanxm-Ilemepbypackuii 20cydapcmeenblii MexHON02UYECKUL UHCTIUMYM
(Texnuueckuii ynueepcumem), 2. Cankm-Ilemep6ype
2Uncmumym evicokomonekynspuuix coeounenuti PAH, 2. Cankm-Ilemepoype
ggorkusha@technolog.edu.ru

Koopaunammonnsie  coemuuenuss Banamus (IV) wuw (V) — moarBepkacHHBIC
WHCYJTMHOMUMETHKU — OHHM UCTOJB3YIOTCS TIPH JICUEHUU caxapHoro auadera, a Takke B
HeJsX KapAHO3aIlUThl 1 UMMYHOMOJAYJSIIIUM B YIbTpaMalbix KoHmeHTparmsx [1]. C
JIPYroil CTOPOHBI, BOJOPACTBOPUMBIE MOJUMEPHI SIBISIOTCA CpPEACTBAMHU JOCTaBKHU B
OpraHu3M JIeKapCTBEHHBIX (opM OHOaKTUBHBIX BemiecTB. CyIeCTBEHHBIN HHTEpeC
MPEJICTABISIET HEMOCPEACTBEHHAsT MOAM(PUKAINS KOMILJIEKCOB BaHAJUsl CEJIEKTHBHO
CBSI3aHHBIMH BOJIOPAaCTBOPHMBIMH monmMepamu ¢ MM=5000-70000. IIpu »>TOom
METAJJIONOJIMMEPHBIE MaTepuaibl, O00JaJalliie HaHOPa3MEPHBIMH CTPYKTYpamu,
UMEIOT 0coOble (U3NYECKHEe U XUMUYECKHE CBOMCTBA (YHpaBisieMbI XHUMHUYECKHI
cocTaB). MeTauInoIuMEpPHblE HAHOKOMIIO3UTHI TMOJIydaJd B BOJHOM PacTBOPE,
JUAIA30M  YAQJIAaud U30BITOK HU3KOMOJEKYJSIPHBIX KOMIIOHEHTOB M BBIIEISUIM
mnodunbHol cymkoid. Meromamu UK, Y®-cnekTpocKomuu HCCIeAOBaHa CTPYKTypa
MOJIyYEHHbIX HAHOKOMIIO3UTOB, YCTAHOBJICHA XHWMHUYECKas CBSI3b MEXIY 3BEHbSIMU
comnojuMepa BUHUWIPOCPOHOBON KHUCIOTHI B MoJuMepe dYepe3 TuApodoCcPHOHATHYIO
TPYIITy C aTOMOM BaHa s, BXOJAIINM B COCTaB KOMIUIEKCHOTO annoHa (Puc. 1).

o ;
HQC'\/K e +TH—CH2HCH2 C|3H~]l—n
o TN ” R HO—P=0
a 2 HC)]\NH Y =0 on
{ ) o o
Rl/—O O0—R,
H, N\ o7

Puc. 1 — Cxema ¢popMupoBaHHs METAIIIONOIMMEPHOTO KOMIIO3UTa uepe3 (hochoHATHYIO
rpynmny conojumepa, rae R — 2-muMeTHiIaMuHOI THIIMETAKPHJIAT,
4-axpunonnMop(oNuH, akpunaMus; R1 — annon mumonHol kucaotsl (Citr)*,

R

KBantoBo-xumuueckumu DFT-pacuetamu Oblla MOATBEpXKIEHA MpeAroaaraemast
MOJZI€Tb. YCTAHOBJIEHO, 4YTO TAaKOrO THUIIA CBS3bIBAHUE BO3MOXKHO B Cllydae
NPOTOHUPOBAHMS KapOokcunaTHelx rpymn kommiekca [V202(HCitr)2]%, sto moxer
o0ecreynBaThCs MOIKUCICHUEM PEaKIIMOHHOW CUCTEMBI IPU CUHTE3€ HAHOKOMIIO3UTA.
Cnmcok JiTepaTypsl:

[1] Kaliva M., Gabriel C., Raptopoulou A.T., Salifoglou A. Inorg. Chim. Acta. 361,
2631 (2008).

baarogapHocTu
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4-0-30
CIIOCOBLI MPUJIAHUSA AHTUMHUKPOBHON AKTUBHOCTHU
BUOPA3JIATAEMbBIM NOJIMMEPHBIM MATEPUAJIAM

Macransiruna E.E.22, Boponnos H.B.%23, Xaiinapos T.5.123, 3axaposa O.B.%,
OnbxoB A.A.Y2, Bypmuctpos 1.H.123

Y\dIBEOY BO «Poccuiickuii sxonomuueckuti ynueepcumem um. I.B. Ilnexanosay,
Buicwasa Hnorcenepnas llxona «Hoevie mamepuansvl u mexnonocuuy, 2. Mockea
2PI'BYH «HMucmumym 6uoxumuyeckoii gpuzuxu um. H.M. Dvanysna» PAH, 2. Mocksa
3OIAO0Y BO «Hayuonansublii uccied06amenbCeKuii mexHono2udecKuti YHUueepcumen
«MUCuCy», 2. Mockea
elena.mastalygina@gmail.com

Coznanne 6uopasiiaraeMblX MOJIMMEPHBIX MaTEPUATIOB C aHTUMUKPOOHBIMU CBOMCTBAMU
ABJISIETCS. aKTyaJdbHOM HAy4YHO-TIPAaKTUYECKOM 3amadyel B oOjacTu  pa3paboOTKu
MaTEepHUAJIOB IS YIIAaKOBKH M MeIUIIUMHBI [1]. B KauecTBe aHTUMHKPOOHBIX JT00ABOK JIJIst
nonuMoniouHor kucnotel (I1IJIA) wuccienoBaHbl COSAMHEHHS MEIU C Pa3IUYHBIMH
napaMeTpaMy pacTBOPHUMOCTH B BOJHOU cpene: okcua Meau (I1) mopoIinkoBbIi, OKCHT
menu (I1) momeie mukpocdepsi, cyabdpar memu (ll) mnopomkoseii. CopepikaHue
aHTUMUKPOOHOH mo6aBku coctaBisio 0,5, 1, 2 mac.%. [o6aBku BBommmch ¢ IIJIA
MaTpUIly TyTeM MPEIBAPUTEIBLHOTO TMOJIYyYECHHUS CYNEPKOHIIEHTPATOB PACTBOPHBIM
METOJOM C TOCJIEAYIOIMUM KOMIIAYHIUPOBAHHUEM CYIMEPKOHIICHTpAaTa C MaTPUYHBIM
MIOJTUMEPOM C TIOMOIIIBIO 000TPEBAEMBIX CMECUTEIILHBIX BAJIBLIEB [2].

Jlnst aHanM3a TOKCUMYHOCTH 00pa3IioB JIMCTOBBIX MaTepUaIOB UCIOIb30BaaCh METOANKA
OMOTEeCTUPOBAHMS BOJHBIX IKCTPAKTOB C MPUMEHEHHEM JIFOMHUHECIICHTHBIX OakTepuid
Escherichia coli («Oxomom», HMmmynorex) B coorBerctBum ¢ MP  01.018-07.
[IpoBeneHHbIN aHaW3 TOKCMYHOCTH TIOKAa3al, 4YTO BCE HCCIEAyeMble J00aBKH
OKa3bIBaIOT WMHTUOHUpYIOIIEe JCHCTBUE Ha MCMIOJB3yeMbld TecT-00BheKT. BcenenctBue
BBICOKOW pacTBOPUMOCTM B Bojae cyiabdaT Meau Jerko audyHaupyer B
aHAIM3UPYEMYIO Cpelly, TMpOSIBIISAs BBICOKYIO TOKCHMYHOCTH YK€ depe3 24 waca
sKcTparupoBanus. OgHAKO, IPU ONpPEAENEHUN OCTATOYHOW TOKCHYHOCTH OOHApYKEHO,
YTO KOJUYECTBO M00ABKH JOCTYMHOW JJII KOHTAaKTa C OKPYXKaloIIeH BOIHON cpenoi
ymenbmaercs. Oxkcuapl meau B marpuue [IJIA, wuMeronpe OrpaHUYEHHYRO
pacTBOPUMOCTh B BOJI€, NPOSIBISUIM CBOK TOKCHYHOCTH JIMIIb cHycTss 168 wyacoB
skcTparupoBanus. [Ipu 3Tom gobGaBka Ha ocHoBe Mukpochep B IIJIA umena OGoree
BBICOKHE aHTUOAKTEPHATbHBIE CBOMCTBA MO CPABHEHUIO C MIOPOIIIKOM OKCHIA MEIH.
Cnmcok JiuTepaTypsl:

[1] Popov A.A., Zykova A.K., Mastalygina E.E. Russian Journal of Physical Chemistry B
14 (3) 533 (2020). [2] Onvxos A.A., [lanmiwoxos I1.B., Macmanvieuna E.E., Bypmucmpos
HU.H., Boponyos H.B., 3vikosa A.K., [loozoposa M.B., Tepmviwunas A.A., [lonos A.A.
[TnexanoBckuii HayuHbIN OrosIeTeHs 2 (18) 60 (2020).
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4-P-01
KOMILJTEKCHI XUTO3AHA U AHUOHHBIX TIOBEPXHOCTHO-
AKTUBHBIX BEIIECTB B KAYECTBE D®®EKTUBHBIX
JNE3UHOULAPYIOIMX CPEACTB IPOTUB SARS-COV-2

Apneen M.M.'? Kopuunaesa I'.B.3, Jluy B.JIx.%, Coy3za T.M.JL.%, Tao I".®.5,
Kapamos E.B.3, llu6aes A.B.!, ®ununmosa O.E.!

Y dusuueckuii paxynvmem, MIY um. M.B. Jlomonocosa, Mockea
2 JIH® um. U.M. ®panxa, OUAU, 2. [y6ua
8 HULIDM um H.®.Iamaneu, 2. Mockea
4 Iasnas nabopamopus 6uobezonacnocmu npu HK3 (NHC), Hayuonanohwiii
UHCIMUMYM NO KOHMPOTIIO U NPoQuiaKmuke supychvix 3abonresanui, 2. Ilexun, Kumaii
S [Jenmp mexnonocuueckozo pazeumus é 30pasooxpanenuu (CDTS)/Hayuonanshuil
UHCIMUMYM HAYKU U MEXHOL02UU N0 UHHOBAYUAM 8 001ACTU HEUCKOPEHEHHBIX
oonesneut nacenenus (INCT IDPN), FIOCRUZ, 2. Puo oe JKanetipo, Bpaszunust
® I'iasnas nabopamopus namozennoti muxpobuonozuu u Ummynonozuu,
Huemumym muxpoobuonoeuu, Kumatickaa Axadoemus Hayx, 2. Ilexun, Kumaii
" HayuonanbHwlil uncmumym no Konmpoio u npo@uiakmuxe upycHblx 3a6onesanui,
Kumaiickuii yenmp no konmponto u npogunraxmuxe 3abonesanutl, 2. Iexun, Kumati
avdeev@polly.phys.msu.ru

Mangmemus  SARS-CoV-2 nmama Hayaao  MHOTOYHMCIEHHBIM — HMCCJIEIOBAHMSIM,
HANPABJIICHHBIM Ha pa3pabO0TKy HOBBIX JE3UHPUIUPYIOMUX CPEACTB, 3(PPEKTUBHBIX
IpPOTUB KOpOHaBHPYCOB. C TOMOIIBIO MOKPBITUNH C MPOTUBOBUPYCHOW AKTHUBHOCTBHIO
BO3MO>XHO OUHMIIEHHE IMOBEPXHOCTEHN pa3IMyHBIX MaTepuanoB oT BUpyca. HoBblil kinacc
MOJAOOHBIX N1e3UH(DUIIMPYIOMUX CPEACTB BKJIIOYaeT B cebOs BomopacTBopumbie [1AB-
noJiMMepHble KOMIUIEKChl (aHumoHHble [IAB mnpenmoururenvHee KaTHOHHBIX H3-3a
MEHBIIIeH TOKCUUHOCTH). L{enbio qaHHoM paboThI SIBISUIOCH U3YYEHHE POTUBOBUPYCHON
aKTUBHOCTH KOMIUIEKCOB, OOpa30BaHHBIX NPHUPOJHBIM KATHOHHBIM IOJUMEPOM
(XMTO3aH) M AaHMOHHBIMM HOBEPXHOCTHO-aKTHUBHbIMU BemectBamu (ITAB). ITIAB-
MOJIMMEPHBIE TeIM TOTOBWJIMCH B Pe3yJibTaTe CMENIMBAaHUSI XUTo3aHa U pactBopa [IAB
npu pH, nDpoTOHHMpyIOUIEM aMUHOTPYIIBI MOJUMEpPa, 4YTO CBS3BIBAJIO €ro ¢
NPOTUBONOJOKHO-3apsKeHHbIMU ~ Mosiekynamu  [TAB.  bBeiio  usyueno  daszosoe
MOBE/ICHHE KOMILUIEKCOB M OOHapy)XKeHa mupokas onHodaszHas o0nacTh nMpu U30bITKE —
NH3+ xurto3aHoBBIX Tpynn Haa aHuoHHbIMH Tpynmamu I[IAB. OGpa3oBanue
KOMILIEKCOB Ob10 JokazaHo cHmkeHHeM KKM IIAB npu noGaBieHud moiMMepa.
CTaOuIbHOCTh KOMIUIEKCOB HCCIIEOBANIACh CIIEAYIONMM 00pa3oM: BOJHBIA pPacTBOP
KOMIUIEKCOB IOJIBEprajics IUaiu3y B TedeHue 1-2 CcyT., 3aTeM, ero KOJIMYECTBEHHBIN
coctas onpeaensiacs MmerogoM SAMP no 1H (B pe3ynpTaTe mojiydeHo, 4TO MOYTH Kaxkas
moniekyna IIAB oOpasyer KoMIUIEKC C 3apsK€HHbIMA aMUHOTpYNNaMH, U HE
cyiecTByeT cBoOOAHbIX MOseKyl [TAB, koTopbie MOKHO ObLIO OBl yIATUTH TUATH30M).
Haxkonen, n3y4anach mpOTUBOBHPYCHAsI aKTUBHOCTh KOMIUIEKCOB U MX KOMIIOHEHTOB Ha
BUpycHbIX  yactumax  SARS-CoV-2: KOMIUIEKChl ~ HAUMWHAKOT  MPOSBISTH
NPOTUBOBUPYCHYIO AKTHBHOCTH IPU OYEHb MaJbIX KOHIEHTPAIHUSX, B OTIWYHE OT
OTJIEJIbHBIX KOMIIOHEHT. JTO OOBSACHSAETCA KOOIEPAaTUBHBIM IepeHocoM Mouiekyn [TAB
KOMIUIEKCa B BUPHOH, YTO CIIOCOOCTBYET €ro pa3pylleHUIo.

baarogapHocTu

Uccneoosanue gunancuposaroce PODOU, NSFC u CNPQ (uccreoosamenvckuti npoexm
BRICS 085-ChitoTarCoV; npoexm PODU No 20-53-80005).
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4-P-02
KOMIIO3UTHBIE THAPOTEJIM HA OCHOBE T'MAJIYPOHOBOW
KHCJIOTBI U HAHOYACTHL] MOJU(MOJOYHOM KUCJIOTHI) B
KAYECTBE CUCTEM MPOJTOHTMPOBAHHOTI'O BEICBOBOK/IEHUS
WUHTMBATOPOB KAPBOAHTM/IPA3BI

Amuknaposa 3.P., Kapaynosa A.H., Kopxxukos-Bnax B.A.

Canxm-Ilemepbypeckuii cocyoapcmeenuwiil yuusepcumen, . Cankm-Ilemepoype
e.alikparova@gmail.com

WNuruduropsr kap6oanruapassl (MMKA) ucrnons3yroTcss A MECTHOIO M CUCTEMHOIO
JICYCHUS TJIAYKOMBI, OJIHAKO CYIIECTBYIOIIME IMpernapaThl 00JIaJal0T OTHOCUTEIBHO
KOPOTKOM MPOJOIKUTEILHOCTBIO IEHCTBUSA, UTO MPUBOAUT K HU3KON 3(P(HEKTUBHOCTU U
HEONTUMAJIbHBIM TEPANEBTUUYECKUM pe3yibTaTaM (T.€. YXYIILICHHIO 3pPEHHS U Jaxe
cieniote). B paboueit rpynmne npodeccopa M.IO. KpacaBuna B HHcTuTyTe XUMHH
Cankt-IlerepOyprckoro rocyaapCTBEHHOTO YHUBEpPCUTETa OBUT CHUHTE3UPOBAH Pl
COEJIMHEHUH C MOBBIILIEHHOMN CEIEKTUBHOCTHIO U CPOACTBOM K (pepmeHTy-MuiieHu KA-1|
[1, 2]. [Tony4yeHHbIe TUAPO(UIBHBIC COCAMHEHUS OKA3aIMCh O4YeHb 3()(HEKTUBHBIMHU B
CHIKEHUU BHYTPUIIIA3HOTO JABJIEHUS Y KPOJIUKOB MOCJIE MECTHOTO TJIA3HOTO BBEICHUS
[1]. Tem He MeHee, OBICTPBHIH KIUPEHC IAHHBIX COCIUHCHHHA C MOBEPXHOCTH TIJiasa
ocTtaérca mpoOJeMOM HMX MECTHOrO MPUMEHEHUS B BHJE TIJa3HbIX Kamelb. Takum
00pa3zom, CyIIECTBYET HEOOXOIUMOCTh B pa3paboTke (POPMYIIAIIUNA YaCTHII, CITOCOOHBIX
MPOJIOHTUPOBATh BhICBOOOXKAeHHE KA.

Panee Hamu ObUIM TOJIy4eHBl HAHOYACTHIIBI HAa OCHOBE MOJU(MOJIOYHON KHCIIOTHI)
(IIMK). H3yueHbl OHOCOBMECTUMOCTH MJAHHBIX YaCTHUI[ M CIOCOOHOCTh CHHUXKAaTh
BHyTpuriasHoe nasieHue (BI'J[) y kpwic. beuto mokazano, uto cHukenue BI'J] He
SBIIICTCS B JOJKHOW Mepe MPOJIOHTMPOBAHHBIM U3-3a OBICTPOTO CMBIBAHUSI HAHOYACTHI]
U3 TKaHe rnasa. [{ns ysenuuenus ynepxxkuanus HaHouyacTuil u3 [IMK B nannoit padote
NPEIJIOKEHO BKIOYEHUE MX B COCTAaB IMAPOTENsS HAa OCHOBE T'MalypOHOBOM KHCIOTBHI.
st atoro Hanowactuisl u3 [IMK Osutn npeasapurensHo MoauduimpoBansl monu(L-
au3uHoM). [lonydenHsle 1 MoaU(UIIMPOBAHHBIE COCTaBbl HA OCHOBE HAHOYACTHUIL OBLIU
OXapaKkTepH30BaHbl C TMOMOILIBIO METOJIOB JUHAMUYECKOTO M 3JIEKTPOPOPETUUECKOrO
CBETOPACCESHMS, a TAKXKE IPOCBEUMBAIOLICH JJIEKTPOHHOM MUKpockonuu. H3ydena
JUHAMHAYecKasl BSI3KOCTh rujporeneil. CpaBHUTEIBHOE HCCIIEIOBAaHHE BBICBOOOXKICHHUS
NKA nmpoBogunu B  OHOpPENEBAHTHBIX  YCIOBUSAX M MOKa3aJId  CIIOCOOHOCTb
pa3pabOTaHHBIX CHUCTEM BBICBOOOXKJIATH JICKAPCTBO B HEOOXOAMMOM KOHIICHTPAIIMH B
TedeHue Oosiee MecsIa.

Cnncok JiuTepaTypshl:

[1] Kalinin S.A. et al. J. Enzyme Inhib. Med. Chem. 31, 185 (2016).

[2] Krasavin M.Yu. et al. Eur. J. Med. Chem. 164, 92 (2019).

[3] Korzhikov V.A. et al. J. Microencapsul. 33 (3), 199 (2016).

baarogapHocTu

Paboma 6vina evinonnena npu gunancosou noooepoicke Mezacpanma Munucmepcmea
HayKu u evicuie2o oopazosanus (coenawenue 075-15-2021-637).
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4-P-03
OCOBEHHOCTH ®M3UKO-XUMHYECKUX CBOMICTB ATAPA U3
KPACHBIX MOPCKHX BOJOPOCJIEN POJIA PORFYRA

bapanosa A.E., Ocosckas ..

Canxm-Ilemepbypeckuii 20cyoapcmeenHulll YHUGepCUmen nPOMblULIeHHbIX MeXHON02Ul
u ousaiina, Beicuwas wikona mexnonozuu u snepeemuxu, 2. Cankm-Ilemepoype

barya9309@mail.ru

Mopckue BOJOpPOCIH SIBIAIOTCS YHUKAJIBHBIM [0 COCTaBY CBIPbEM IJisl IOJYYEHUS
LEJIOr0 psiia MpernapaToB ¢ MIHUPOKUM CHEKTPOM OMOJIOTUYECKH AKTHBHBIX BELIECTB C
AHTUMHUKPOOHOM, AaHTHUBUPYCHOM M aHTUMOAKTEpHaJbHOM aKTUBHOCThIO. KpacHble
MOPCKHE BOJAOPOCIN — Ba)KHOE ChIPbE JI MOJYyYEHUsl MPUPOJIHOTO reseo0pas3yrolero
BCIIIECTBA, 3aryCTUTENs M cTabwim3aTopa — arap-arapa [1-2]. CeromHs OCHOBHBIMH
MIOCTaBUIMKAMU arapa M3 KpacHbIX MOPCKUX Bojopocinei sBistorcs Kurtait u Unaus.
AKTHBHO BeIyTCS IOMCKM CIOCOOOB U3BJIEUEHHUS arapa M3 KpacHBIX BOJOpPOCIEH
Ahnfeltia plicata, mpomspactatomux B bemom wmope, m Ahnfeltia tobuchiensis B
JANBbHEBOCTOUYHBIX Mopsix Poccun. Llenbio qaHHON paboOThI SBISETCS BBIJICICHHE arapa
U3 KPAaCHBIX MOPCKHUX BOJOPOCIEH, U3ydeHUe IIIEHKOOOPa3yoIuX U reaeo0pa3yronmx
CBOMCTB. Arap ObLI BBIJICTICH U3 IEIHHON CYIIEHO-NPECCOBAHHOM MOPCKOUN BOIOPOCITH
pona Porphyra. Beinenenusiif arap uMen mokaszaTeid, COOTBETCTBYIOIINE TPEOOBAHUSIM
['OCT 17206. IToka3zaHbl peoJOTHUYECKUE U Tele00pa3yIolue CBOMCTBA arapa MeTO1aMH
BHUCKO3UMETPUHU, PACTBOPUMOCTH, HaOyxaHus. [lodydeHbl 3aBUCUMOCTH HW3MEHEHHUS
BSI3KOCTH BBIJICJIEHHOTO arapa OT TeMIepaTypbl U KOHUEHTpauuu. BBIsSBIEH MHTEpBal
KOHIIEHTPALIUN, TPU KOTOPBIX MpoucxoauT oopazosanue remus (1,0 - 10,0%), onpenenena
MUHUMAaJbHas KOHLEHTpanus oOpa3oBaHUs Treisl - KpPUTHYECKas KOHUEHTpPALMs
resnieoopazoBanus (KKI). Ilokazana mienkooOpa3syromas ciocoOHOCTh arapa u BIHSHHE
rutacTU(UKaTOpa Ha KA4eCTBO IUICEHOK. YCTAHOBJIEHA MpPSIMas 3aBUCUMOCTb U3MEHEHHUS
HaOyXaHus IJICHKU B BOJIE OT BPEMEHHU U TeMIIEpaTypbl - OObEKTUBHBIX XapaKTEPUCTHK
JUIsl PYHKIIMOHAIBLHOTO €ro ucnoiab3oBaHus. [Ipu koHuentpauun 1%, obecrneunBaromnieit
yCTOMUMBOE Teiaeo0pa3oBaHue, MOMy4ald MHOKPHITHS Ha IOBEPXHOCTH MAaTEpUANIOB.
VY CTaHOBJIEHO YIIYYIIEHHE CBOMCTB TEKCTUJIBHBIX MATE€pPUANIOB, MOKPBITBIX PacTBOPOM
arapa: CHW)XEHHE CMHHAeMOCTH U YiIydllleHHe OJecKka TKaHM, MPOSIBICHHE PUCYHKa
koxH [3]. [lokazaHbl mepcreKTUBBI Uil pelieHusl MpoOseM, CBA3aHHBIX C MOJIYyYEHHUEM
OTEUYECTBEHHOT0 arapa.

Cnmcok JiuTepaTypshl:

[1] ITooxopvimosa A.B. PeiGHas ipoMbIiuieHHOCTS. 2, 40 (2004).

[2] Stephen A.M., Phillips G.O., Williams P.A. Food polysaccharides and their
applications (2nd ed.). NW, Taylor and Francis group, 2006.

[3] Llunynos b.11., Konmee B.E., Mapxun B.M. XuMusi pacTUTEIBHOTO ChIpbs. 1, 53
(2018).

[4] Ocoscrass U.U., Bapanosa A.E. Bnusaue pacTBOPOB arapa M3 KPacHBIX MOPCKUX
BOJIOPOCIICH Ha CBOMCTBAa MOBEPXHOCTH TKaHU, Koku u Oymaru. XXVIII Kaprunckue
YTEHUSI: TE3UCHI A0KIan0B. TBeps, TBep. roc. yH-T, 2022.
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4-P-04
KOHBIOTATBI KOJIMCTUH-XUTO3AH: CUHTE3, ®U3UKO-
XUMWYECKHUE CBOICTBA Yl BUOJIOTHUECKASI AKTUBHOCTD

boxkarterit A.H., ly6ammunckas H.B., Ckopux HO.A.

Hncmumym evicokomonexynsapuvix coeounenuti PAH, e. Cankm-Ilemepoype
gwezakura@yandex.ru

Komuctun (KT) - ampuduibHblii NeNTHIHBIA NPOTUBOMUKPOOHBIM mnpemnapar; KT
NEHUCTBYEeT Kak MHTUOUTOp (YHKIUM KIETOYHOM MeMOpaHbl, 4YTO [elaeT ero
BBICOKOA(D(PEKTUBHBIM TMPOTUB MHKPOOPTaHU3MOB C MHO>KECTBEHHOHM JIEKapCTBEHHOMU
pesuctenTHOCThIO. OnHako KT mmeer orpaHuueHus 1isi MEAMIMHCKOTO MPUMEHEHHUS
U3-3a BBICOKOM He(poTOKCHMUHOCTH. [IpuBieKaTeNbHBIM CHOCOOOM  YIYYIIECHHS
TEparneBTUYECKUX CBOWCTB pPAa3IMYHBIX MPOTUBOMUKPOOHBIX MpenapaToB (CHUKEHHE
JI03bl U TOKCUYHOCTH) SIBJISIETCS pa3paboTKa HAHOPa3MEPHBIX CHCTEM JIOCTABKHU JIEKApPCTB
B BHUJE KOHBIOraToB JekapcrBo-nosumep. Ilonmmcaxapun xwuroszan (X3) sBisercs
MNOAXOAIUM  OMOMOJIMMEPOM  JJIsi  KOHBIOTAIlMM  aHTUOMOTHKOB  Ojaromaps
HETOKCUYHOCTH, OMOCOBMECTUMOCTH M Omopasnaraemoctu. Kpome Toro, pasnuuHbie
npou3BoJHble X3 (Hampumep, CYKUMHWI-X3) HCIOJIB3YIOTCS Ul MPOJIOHTUPOBAHUS
BBICBOOOXKJICHHS JIEKApCTB H3-3a OoJiee MEJICHHOW Ouojerpaiallid B OpPraHU3ME IO
cpaBHeHHto ¢ HaTUBHBIM X3 [1]. IlosTromy mpuBuBka KT k X3 siBnsieTcss akTyallbHOU
3amadyeil. B mpexacraBnenHoit pabotre kowbiorathl KT ¢ X3 ObUtM  mOTy4YeHBI
IByxdTanmHbiM cuHTe30M: (1) Momudukamus X3 (MM=37000) ssHTapHBIM aHTHAPUIOM
Ui BBeneHusl KapOokcuiabHOW ¢yHkimu; (ii) xonbstormpoBanue KT c¢ X3 uepes
KapOoauuMug-onocpeoBanuyo  peakinio Mexay NHo-rpymmamu KT uw COOH-
rpynnamMu  cykiuuHwi-X3. B pe3ynbrare ObUIM CHHTE3UPOBAHBI KOHBIOTaThl CO
creriensmu  3amemienuss (C3) 3, 5 u 8%; moiydeHHbIE KOHBIOTATHl HMEIU
ruapoanHaMmuyeckue pazmepsl 100-200 HM U oTpuLaTeNbHBIM (-TOTEHIMAN OT -28 10 -
22 mB. Ilpu stom konswtorathl ¢ Bbicokoil C3 (8%) coxpaHsiii aHTUMUKPOOHYIO
aKTUBHOCTh Ha ypoBHe uuctoro KT (MuHuMManbHas MHrHOMpPYIOIIas KOHILIEHTpalus B
otHomenun Pseudomonas aeruginosa cocraBwia 1 wmkr/miu). B To ke Bpewms
HE(PPOTOKCUYHOCTh pa3pabOTaHHBIX MOJMMEpHBIX cucTteM JnoctaBku KT cHusuiach Ha
30% (monmens knerounol smHun HEK 293). Takum o6pasom, mpuBuBka KT Kk
noJjiucaxapugHoMy Hocutento X3 okazanach 3((HEKTUBHOM CTpaTeruei Uil ylyqiieHus
onodapmareBTHIECKUX CBOMCTB aHTHONOTHKA.

Cnmcok JiuTepaTypsl:

[1] Dubashynskaya, N. V., Skorik, Y. A. Pharmaceuticals. 13 (5), 83 (2020).
baarogapuocTu

Paboma evinonnena npu gunarncosoii noodepaicke Poccutickoeo nayunoco ¢ponoa Nel9-

73-20157.
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4-P-05
KOHDBIOTATBI JTEKCAMETA30HA C AM®U®UJIbHBIMU
MOJUNENTHIAMU

Inajgues C.B., 3amuxuna H.H.?, Kopskxukosa-Bnax E.I'12

YCankm-Ilemepbypackuii 2ocyoapcmeennviii ynueepcumem, 2. Cankm-Ilemepbype
2Uncmumym evicokomonexynapuwix coeounenuti PAH, 2. Cankm-Ilemepbype
sergeyglad1920@mail.com

JlekcameTa3oH — CHHTETUYECKUN CTEPOUIHBIN Ipenapar MIMPOKOro CIEKTpa IEUCTBUA,
NpUMEHAEMBbId B OQTaTbMOJOTUM JJIS JICYECHUS BOCHAJIUTEIBHBIX 3a00J€BaHUIMA
NEepeaHEr0 M 3aJHET0 CEerMeHToB mna3a. OJHAaKko TMpPUMEHEHUE JIeKcaMeTa30Ha
OTPaHUYEHO €ro HU3KOW paCTBOPUMOCTHIO M OMOJIOCTYITHOCTBIO, OBICTPHIM BBIBEJACHUEM
U3 OpraHu3Ma M HEOOXOJUMOCTBIO JIMTEIBHOIO TOAJIEPKAHUSA TEpaneBTUUECKOM
KOHIIEHTpalUuu B KieTkax-MuieHsx [1]. KoBaneHTHas KOHbBIOrauus JE€KCaMe3aTOHa C
MOJIMMEPHBIMA HOCUTEIIIMHU SIBIISIETCS MEPCIIEKTUBHOW CTpaTerueil Uisi Mpeo0JICHHS
UMEIOIINXCST HemocTaTKoB. Hambosiee MHTEPECHBIM KJIACCOM IMOJUMEPOB IS JAaHHOMN
LEJTU SIBJIAIOTCS MOJTUIENTHIBI, TOCKOJIBKY OHH OMOCOBMECTHUMBI, OMOJIETPaIuPyEMBI, a
TaK)Ke€ CIOCOOHBI K CaMOOpraHW3allMi B HAHOUYACTUIBL. B maHHOW pabote s
KOHBIOTUPOBAaHUs OBbUIM HCIONB30BaHbl aMmudmibHble conoaumepbl  momu((L-
rIIyTaMUHOBas KUCI0Ta)-co-(D-hennnananun)).

beinmu pazpaboTaHbsl HOBBIE CUCTEMBI JOCTABKH JEKCaMETa30HAa Ha OCHOBE KOHBIOTATOB
JIEKCAaMEeTa30Ha C MOJUIENTUIAMHU, COJEPKAUIUMU JIMHKEPBl PA3IUYHOU CTPYKTYpPHI.
CuHTEe3 KOHBIOTaTa NPOBOJWIN B TpH 3Tana. Ha mepBoM 3Tane nmosyyand IpOU3BOIHBIC
JIEKCAaMETa30HA B PE3yJIbTAaTE PEAKIHUH C SHTAPHBIM WJIN 2-METUISHTAPHBIM aHTUIPUIOM
B IPUCYTCTBUU  4-aumeTmwnamuHonupuauHa. Ha  BTopoM  3Tame  MeToaom
aKTUBUPOBAHHBIX  AupoB  MoauduiupoBanu nonmumep  N-Boc-3amuieHHbIM
sTuiaeHIUuaMuHOM. [locne CHATHS 3alMTHOM Tpynnbl  NOJYy4Yald TOJUIEHTHU],
cojiepKanuii cBOOOHBIE aMUHOTPYIIEI. Ha 3akiounTenbHOM 3Tarne 00pa3oBaBIIUNCS
IIOJIMMEP KOBAJIEHTHO CBS3bIBAJIM C MPOU3BOJHBIMH JEKCAMETa30Ha METOAO0M
aKTUBUPOBAHHBIX  A(upoB.  CTPYKTypbl  CHHTE3UPOBAHHBIX  BEIIECTB  OBUIU
MOJTBEPKIACHBI METOJIOM H AMP CIIEKTPOCKOIIHUH.

Ha ocHoBe CHHTE3MpPOBAHHBIX MOJIUIETITUIOB U HX KOHBIOTATOB OBUIM TOTYYEHBI
Y3KOJUCIIEPCHBIE HaHOpa3MEpHbIE YaCTHUILIBI c (U3HKO-XUMUYECKUMU
XapaKTEePUCTUKAMH, MOAXOIAIIUMU JUIsl UCIOJBb30BAHUS B KAUYECTBE CUCTEM JIOCTABKH
JIEKapCTBEHHBIX BemecTB. V3ydyeHa CTaOMIBLHOCTh YACTUIl B TMPUCYTCTBUMU OECJIKOB.
HccnenoBano BiIMSHUE KOHBIOTMPOBAaHMS JACKCAMETAa30HA M CTPYKTYPHI JIMHKEPOB HA
TUAPOJUHAMUYECKUE XaPAKTEPUCTUKUA (POPMUPYEMBIX YACTHII.

Cnmcok JIuTepaTyphl:

[1] Dubashynskaya, N. V., Bokatyi, A. N., Skorik, Y. A. Biomedicines. 9 (4), 341 (2021).
baaroxapaocrTu

Paboma evinonnena npu gunancosoii noooepoicke Ilpasumenvcmea P® 6 pamkxax
Meeaepanma Ne 075-15-2021-637
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4-P-06
MCCJIEJOBAHUE PEOJIOTHYECKUX XAPAKTEPUCTHUK
KOMIO3ULIMOHHBIX MATEPHAJIOB HA OCHOBE AKPHJIOBBIX
CUPOTEJIE 1 HAHOAJIMA3HBIX YACTHI]

'puropses J1.B.%, Cusmos E.B.2, TocteB A.1.2, Ycnenckas M.B.?

Hayuonanvuvni uccneooeamenvckuti ynueepcumem UTMO, 2. Canxm-ITemepbype
2Canxm-ITlemepbypackuii 20Cy0apcmeeHHblil MeXHON02UYeCKULL UHCIUMYM
(Texnuueckui ynueepcumem), e. Cankm-Ilemepoype
dmitriy-get@rambler.ru

Brnaroynepskuparomiye MaTepuaibl ¢ 3aJJaHHBIMH (DU3UKO-XUMHUYECKUMU CBOMCTBAMH —
TUAPOTENIA — B HACTOSIIEE BPEMsI AKTUBHO IPHUMEHSIOTCS B KOCMETOJIOTUH U MEIUILIVHE.
[Ipumepom MOryT OBITh M3BECTHBIE AKPWJIOBBIE THMIPOreNd, OOJIaJAOLIUE BBICOKUMHU
COpPOIIMOHHBIMU XapaKTEPUCTUKAMH, HO HMMEIONINE BaXKHBIM HEJOCTaTOK — HHU3KHE
($U3UKO-MEXaHUYECKHE CBOMCTBA, KOTOPBIE 3HAUUTENBHO 3aTPYIHSIOT X MPaKTUYECKOE
IIpUMEHEHHE. BBeneHrne B MOJMMEPHYH0 MAaTpPULy MHUHEPAIbHBIX HAIOJIHUTENIEH
NPUBOAUT K  YAYUIICHHUIO OKCIUIyaTallUOHHBIX MEXaHMYECKHX  XapaKTEepPUCTUK
marepuaioB. Camu mo cebe ruaporenu He 007alal0T OMOJOTUYECKOW AaKTUBHOCTHIO,
OATOMY  JUIsl ~ OpUAAHUS  MarepuajsaM Ha  HUX  OCHOBE  OIPEACIICHHOTO
dapmakonmoruueckoro dpdexra, HapuMep, IPU UCIOJIb30BAHUU B KAUYECTBE MOBI30K IS
JICUEHUS PaH WU 0KOTOB, HEOOXOIUMO BBOJUTH B HUX JIEKAPCTBEHHBIC BEIIECTRA.
Jletonaunonnsle HaHoanmasel (JIHA), sBisisick HEOpraHMYECKUM JIHMCIIEPCHBIM
HAITOJIHUTEIIEM, YBEINYMBAIOT MEXaHUYECKUE CBOMCTBA MOJMMEPHBIX KOMIIO3UIIMOHHBIX
marepuaioB. OHH UMEIOT THIPOPWIBHYIO MOBEPXHOCTh, HAa KOTOPOW HAXOIATCSA
THJIPOKCHIIbHBIE, KapOOKCHUIIbHBIE, JAaKTaMHble U Jpyrue (yHKIMOHAIbHBIE TPYIIIHI,
CIIOCOOHBIE yYacTBOBaTh B OOpa30BaHUM BOJOPOIHBIX CBSI3€M, B TOM UHCIE U C
MOJIMMEPHOW Matpulie ruaporeneii. B 1o ke Bpems, Obuio moka3zano, uto JIHA
HAPYIIAIOT JKU3HEHHBIM IHMKJI BHPYCOB, POCT MHUKPOMHIIETOB W MPOAYKIHIO Oenka
MUKPOOpPTraHU3MaMHu, OKa3plBasi  TakuM  00pa3oM  NIPOTUBOMHKPOOHOE U
npotuBoBUpycHoe nerctBue [1]. [Ipumenenne ux B coctaBe ruporenei nepcrneKTUBHO,
MOCKOJIBKY TMO3BOJISIET pemmTh 00e 3amauu: MoAuUKaui (PHU3NKO-MEXaHUYECKUX
CBOICTB W MpUIaHNe MaTepraiaM OMOJIOTUYECKON aKTUBHOCTH.

B nanHoll pabote MeTogaMu  OCHMWJUIALIMOHHOM peoMeTpur ObUIM  H3y4YEHBI
peosIornYecKue CBOMCTBA KOMIIO3MIIMOHHBIX MaTrepualioB Ha OCHOBE (U3UYECKHX U
KOBQJIEHTHO CHIMTBIX THUJPOTreieil Ha OCHOBE AKPUJIOBOM KHUCIOTHI W aKpHIaMHa,
HAaIMoOJHEHHBIX pa3HbIM KosnuecTBOM JIHA. IlokazaHo MX BIMSHHME HAa MEXaHUYECKHE
CBOMCTBA resi, ONpEleieHa IUIOTHOCTh CIIMBKM M CPEIHHM pa3sMep SYEUKH CETH.
[Tony4yeHHbIE NaHHBIE TMO3BOJWJIM JAaTh TOUHYIO XapaKTEPUCTUKY B BHJI€ UYUCICHHBIX
3HAYEHUN KOHKPETHBIX PEOJIOTMUECKUX [apaMeTPOB TAKUM TPYAHO JOCTYIHBIM
MOHATUSAM, KaK IPOYHOCTh THUAPOTEIEBOM CETKM M XapakTep B3aUMOJEHUCTBUS C
HaITOJIHUTEIIEM.

Cnmcok JinTeparypbi:

[1] Shugalei 1.V., Voznyakovskii A.P., Garabadzhiu A.V., Tselinskii I.V., Sudarikov A.M.,
Ilyushin M.A. Russian Journal of General Chemistry. 83 (5), 851 (2013).
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4-P-07
MOJYYEHUE U U3YYEHUE AHTUMHUKPOBHOI AKTUBHOCTH
KOHBIOTATOB NOJIMMHUKCHHA C PAIMYHBIMUA
CHUHTETHYECKHMH MOJTUMEPAMU

JBopenxas A.B.12, Jlesur M.J1.2, Cusuos E.B.?3, Eroposa T.C.*, Kop:xukosa-Bnax E.I"2

YCankm-Ilemepbypzckuii 2ocyoapcmeennviii ynueepcumem, 2. Cankm-Ilemepbype
2Uncmumym evicokomonexynapuulx coeounenuti PAH, 2. Canxm-Ilemepbype
3Canxm-Ilemepbypeckuii 20Cy0apcmeentblll MexHON02UYeCKULl UHCTUNTYM

(Texnuueckuii Ynusepcumem), . Canxm-Ilemep6ype
*HUU Ocobo uucmuix buonpenapamoé @®MEA Poccuu, 2. Canxm-Ilemepbype
dvorezkayaanya@mail.ru

B Hacrosiiiee BpeMsi ocTaercs OCTpoW MpoOsieMa BOSHUKHOBEHHUS PE3UCTEHTHOCTU K
TPAAUIMOHHBIM U K HOBBIM, HO JEHCTBYIOIIMM 32 CYET KJIACCMYECKUX MEXaHU3MOB,
aHTUOMOTHKaM. B CBsI3u ¢ 3TUM, aKTUBHO BEAETCS TMOUCK HOBBIX JIEKAPCTBEHHBIX
NpernapaToB ¢ aHTUMUKPOOHOM aKTUBHOCTHIO. OJHUMH U3 TaKUX MPENapaToB SBISIOTCS
NEeNTUHbIE AaHTHOUOTUKHU, OO0JamarIIne pa3HooOpa3ueM CTPYKTYp M MEXaHU3MOB
NpOsIBIICHUsT OaKTEpUIIUTHOM aKTUBHOCTH, a TakKe OBICTPOJACHCTBUEM M HU3KOU
PE3UCTEHTHOCTHIO y Oaktepuil. OJHAKO MPUMEHEHHE WX B KIMHUYECKOW MPAKTHUKE
OTPaHUYEHO MO MPUYMHE HU3KOM CTaOMIBHOCTH B YCIOBHUSAX HPOTEOTUTHUYECKOTO
pacuieryieHusi ¥ UUTOTOKCHYHOCTH, B YAaCTHOCTH, HEWpO- W HEPPOTOKCUYHOCTH.
Bo3MOXHBIM TyTh IPEONOJEHUS CYIIECTBYIOIIUX OTPAHUYEHUN — HCIIOJIb30BAHUE
MOJIMMEPHBIX CUCTEM JJOCTABKH JIEKAPCTB.

B npannHoii pabore OBUIM YCHENIHO CHUHTE3UPOBAHBI W HCCIEAOBAHBI KOHBIOTATHI
anTrOnoTuka mosuMukcuHa B (PMX B) ¢ momu(rmyramunoBoit kucnotoi) (ITGlu),
COIMOJIMMEPAMH  TUIYTAMHHOBOM  KHCIOTHI W (enmnaganuna [1(Glu-co-Phe), wu
MoaupuumpoBanHbiMH  TOJAU(N-BuHMICYKIIMHUMUA0oM) (IIBCU) u monu(2-geokcu-2-
Metakpuiamuno-D-ritoko3oit) (IIMAI). CTpyKTyphl KOHBIOTATOB IOJATBEPKICHBI
Metomom TH AMP-cniekTpocKonuy, a KOJUYECTBO CBS3aHHOTO AHTUOMOTHUKA W
3¢ (PEeKTUBHOCTH,  KOHBIOTMPOBAHMSI —  METOJOM  KaTHOHOOOMeHHOM  BDXKX.
HanouacTuibl mony4yeHHbIX KOHBIOTATOB, KpoMe BoaopactBopumoro [IMAI-PMX B,
OXapakTepH30BaHbl METOJIAMU JUHAMHYECKOTO M AJIEKTPO(HOPETHUECKOTO pPACCESHUS
CBETa, a TAaKXKe METOJOM aHaliM3a TPACKTOPUM HAHOYACTUI. TakKe YCHEelHO ObUIH
cuHTe3upoBanbl  KoHbioratel  [I(Glu-co-Phe) wu  cumepodopa medepokcamuna,
BBICTYMAIOIIETO B POJIM BEKTOpa s aJpecHO aocTtaBku. B xome Oumonmormueckux
UCCJIeIOBaHUN ObUIO TOKAa3aHO, YTO BCE KOHBIOTAThl MPOSIBISUIM OaKTEPUIMIHYIO
aKTHBHOCTh TI0 OTHOIICHHUIO K ImTammy P. Aeruginosa, oJHako HaMMEHbBIINE 3HAYCHUS
MUHUMATBHOW  MHTUOUpYIONIEH  KOHIIGHTpAlMM  OBLTM  YCTAHOBIEHBI IS
BOJIOPAaCTBOPUMBIX KOHBIOTaTOB. JlomonmHuTENnbHOE BBeldeHUE JAedepoKCaMHHA B
KOHBIOTaT MOJUMUKCUHA B ¢ monuMepom He OKa3bIBajo BIMSHHUS HA aHTUMUKPOOHYIO
AKTUBHOCTH MOJYYCHHBIX KOHBIOTATOB.

baaroxapaocrTu

Paboma evinonnena npu noodepoicke Poccuiickozo nayunoco gonoa (npoexm Ne 19-73-

20157).
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4-P-08
CPABHEHUE 3®®EKTHBHOCTU HAHOPEAKTOPOB PA3JIMYHOM
NPUPO/IbI JI/ISI IPOBEJEHWSI IEPOKCHOKCAJIATHOI
XEMITIOMUHECLIEHTHO! PEAKIIUY B BOJIE

[eu E.A., SIxumoB H.II., Menuk-Hy6apos H.C.

Mocxkosckuti Iocyoapcmeennviil Ynusepcumem umenu M.B.Jlomonocosa, . Mocksa
liza.dets@mail.ru

[lepokcun Boaopona SBISETCS BaKHEHIIMM META0OJIUTOM, MNPOAYKLIHS KOTOPOIO
NOBBIIIIEHA B PaKoOBbIX KieTkaX. OIHOM W3 BBICOKOCENEKTUBHBIX peakumii Ha H20:
ABIIICTCA TEepOKCHOKcanaTHas xemunomuHecteHTHas peakiusi ([1O-peakuus). Caer,
U3JIy4aeMblil B XOJI€ 9TOM peaKiMu, MOXHO HCIIOIb30BaTh ISl (POTOKATAIUTHYECKOM
reHEepaliy CUHIJIETHOTO KUCJIOPO/Ia, CIOCOOHOI0 yOUBAaTh PAKOBBIE KIETKH.

B TIO-peakuuu y4acTBYIOT apoMaTudeckue 3(Uphl MaBeaeBoil KUciaoThl. [lockonbky
[1O-peakuss ¥ TUAPOIU3 OKCAJIATOB NPOTEKAIOT IO HYKIEO(PUILHOMY MEXaHHU3MY,
YBEJIMYEHUE PEAKIIMOHHON CIIOCOOHOCTH OKCAlaTOB CONPOBOXKIAETCS MOHM)KEHHEM HUX
cTtabunpHOCTH B BoAHOU cpere. [loatomy ucrnonb3oBanue [1O-peakuuu nasi IeTEKIUH
WIM YHUYTOXKEHUS PAKOBBIX KJIETOK TpeOyeT HMX YHNAaKOBKHM B TUApodoOHOE sIpo
KOJUTOMAHBIX yacTull. Llenb Hactosmiell paboThl cOCTOsANa B CPAaBHEHHM CIIOCOOHOCTH
KOJUIOMJIHBIX ~ CHUCTEM 0O0€ecreynBaTh BBICOKYIO HHTETPAJIbHYI0 HHTEHCHUBHOCTD
xemumtomuHectieHnu (IcL) 1 cTabuIbHOCTD OKCATaTOB B BOJHBIX CUCTEMaX.

B pabote Obutn HcclienoBaHbl JBa OKcajlaTa, pa3iMYarolIMecs MO CBOEW HpUpOAE —
onocoBMectuMbiii  Ouc-(N-Oen3omi-L-tupo3un 3TwiioBelid  3dup) okcagar (BTDD-
OKcayar), BIEpBbIE CHHTE3UPOBAHHBI B HacTosmiel paboTe, W KOMMEpPUYECKU
JOCTYIHBIN Ouc (2-kapOoneHTHiokcu-3,5,6-rpuxinopodenmn) okcanat (CPPO). [lanubie
OKCalaThl MOYTH HAa 5 TMOPSAKOB paziauvaroTcss nmo 3HadeHussM pKa QeHonpHOIM
TPYNIUPOBKH, a, CIEI0BATENbHO, 0 akTUBHOCTH B [1O-peakuuu.

JIisi yrmakoBKHM OKCaJIaTOB OBLIM HMCIOJB30BaHbI 1) MHUIlEIUIBI OJIOK-cOMOIuMeEpoB L-
naktuna u  nonuwdtuneHrmkons  (PLLA-PEG),  pasnuuarommxcst — CTENEHbIO
nonmumepuzauun  PLLA, 2) »smynecus wuzonponunmupuctata (MIIM) B Boge,
cTabunu3upoBaHHasi TUNUAOM. B KadecTBe cUCTeMbl CpaBHEHHs Oblia MCIOJIB30BaHA
paHee paspaboraHHas SMynbcus nuMetuidranara (JIM®D) B Boae, cTabuiIM3npoBaHHAS
witopoHukoM L64 [1]. KommonenTsl cuctem 1 u 2 sSBAsitOTCS OMOCOBMECTHUMBIMHU U
OouoaerpaiupyeMbIMU, B OTJINYUE OT KOMITIOHEHTOB CUCTEMbI CPAaBHEHHS.

Oxkazanock, 4To 00e OMoAerpagupyeMble CHCTEMbl 00ECIeYMBAIOT BBICOKOE 3HAUCHUE
lcL ¢ 6onee ruapododusiM CPPO. B To ke Bpems, 3p(deKTUBHOCTh CHUCTEMBI 2 MO
otHomieHnO K I[IO-peakium ¢ bTO32-okcamatom HeBeNMKa, 4YTO BBI3BAHO HHU3KOMN
pactBopuMocThi0o  bBTOD-okcamara mnentunHoit mnpupoast B  WIIM. Ilpu sTom
ucnonb3oBanue cuctemMbl 1 g nposenenus I1O0-peakunn ¢ BTD3-okcamaTom
oOecreynBaeT BbICOKYIO 3((EKTUBHOCTh, BO3PACTAIONIYIO C POCTOM pa3Mepa YacTHIl U
yBenudeHueM rupodooHoro 6oka comonumepoB PLLA-PEG.

Taxum oOpazom, B paboTe ObuIM MOAOOpPAaHBI ONTUMANIbHBIE YCIOBHS JJISI MPOBEICHHUS
[10-peakuu B OUoAerpaAupyeMbIX CUCTEMaX.

Cnncok JInTepaTyphl:

[1] Romanyuk A.V., Grozdova I.D., Ezhov A.A., Melik-Nubarov N.S. Sci. Rep. 7, 3410
(2017).
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4-P-09
CHHTE3 HOBBIX KOMILTEKCOB BAHAJIMSI (1V) HA OCHOBE
MOJMMEPHBIX TPON3BOIHBIX BATAMUHA Bs

opos E.H.!, IBanoBa A.M.?, IBanoB A.I'.1

YUnemumym evicoxomonexynsapuvix coeounenuti PAH, 2. Cankm-Ilemepoype
2Canxm-Ilemepbypackuii 20CyO0apCcmeentblii MexHOI02UYeCKULl UHCIUTIYM
(Texnuueckuii ynueepcumem), 2. Canxkm-Ilemep6ype
evgonij@gmail.com

OnHOll W3 aKkTyalnpHBIX 3a/lad COBPEMEHHOM XUMHM SBJSIETCS IOMCK HOBBIX
TUITOTJIMKEMUYECKUX CPEACTB, T. K. CYLIECTBYIOUIME pEIIEHHUs, HECMOTPs Ha CBOIO
MHOTOYHCIIEHHOCTh, UMEIOT psJ HEIOCTaTKOB [l]|, MpUBOASAMIMX K HEBO3MOXKHOCTH
OPUMEHEHHSI JaHHBIX CpPEACTB HEKOTOPHIMU OOJIbBHBIMH  CaXapHbIM JHA0ETOM.
Bo3MOxHOI anbTepHATUBOW CYIIECTBYIOIIMM CPEICTBAM SIBISIOTCS COEIUHEHUS
BaHaJus, JUIsl KOTOPBIX MOKa3aHa BBICOKAs () (PEKTUBHOCTh CHUKEHHS! YPOBHS TJIFOKO3BI
[2]. TokcuuHocTs B BBICOKMX  KOHIEHTpANUAX, HU3Kasg  OHOJOCTYIMHOCTH
HU3KOMOJICKYJISIPHBIX ~ COCIMHEHUM  BaHaausl  SBJSIIOTCS  CYIIECTBEHHBIMH — HX
HE/IOCTaTKAMHM, YCTPAHUTh KOTOPbIE BO3MOXKHO ITyT€M NPUMEHEHUs1 OMOCOBMECTHUMBIX
BOJIOPAaCTBOPUMBIX MOJHMMEPOB JJIi JOCTaBKM HMOHOB BaHAIWJA C HMX MOCIETYIOIIUM
KOHTPOJIMPYEMBIM BBHICBOOOXKACHHEM. Bhiensomuiics B mpouecce pacnaja KoMIIeKca
nupuaokcans (ButamMuH Bg) He OyneT oOkas3blBaTh CYHIECTBEHHOTO BIMSHHUS Ha
TOKCUYHOCTb.

B Hactosme#l pabore B KauyecTBe IMOJMMEPA-HOCUTENS ObUI  HCIOJIb30BaH
BOJIOPACTBOPUMBIH U OmocoBMecTUMbI comonumep N-Bunminupponugona ¢ N-
BUHIJIAMHHOM [3], Ha OCHOBE KOTOPOTO METOJ0M HOJIHMEP-aHAJIOTHYHBIX MTPEBpaICHHN
ObUIM CHHTE3UPOBAHBI JIMTAHJI-COJAEPKAILIUNA MMOJUMEP: NOJU(BUHUIIUPPOIUIOH-CO-
BuHuUInupuokcanuaeHuMuH) (80:20 mon%; My= 20 x/la; 50 k/la; 110 k/la) u metani-
NOJIMMEPHBIE KOMIUIEKCHI BaHA/IUsI HA UX OCHOBE:!

o
=z
CH,—CH CH,—CH HO CHz—CH CH,—CH
| r!le + X OH }“
o N | P
H,C N 7\ .
=N

CHZ—CH CH,—CH + VOSso, cnzcu ——CH, L
/" To
ﬁ P A
7\ AN

=\ 9
N
— -m

[lonyueHnHble coeauHeHUs oOxapakrTepuzoBaHel wmertonamu Y@, UK wu SAMP-
CIIEKTPOCKOIIHH.

Cnmcok JiuTepaTypshl:

[1]. Rathnapala A., Matthias T., Jayasinghe S. Journal of Medical Case Reports. 6 (1),
18 (2012). [2] Thompson K., Orvig C. Journal of Inorganic Biochemistry. 100 (12), 1925
(2006). [3] I1anapun E.@., Jlaspos H.A., Conosckuii M.B., [llarenosa JI.H. Tlonumepsl —
HocHuTenu Ouonorndeckn aktuBHbIX BemecTB. CII06, [Ipodeccus, 2014
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4-P-10
NCCIEJOBAHME CTABUJIBHOCTH pH-YYBCTBUTEJIBHOT'O
METAJUVI-IIOJIMMEPHOI'O KOMIIVIEKCA BAHAJIUSA(1V) HA
OCHOBE COIIOJIMMEPA N-BUHWJIIIUPPOJINUIOHA C
N-BUHUWJICAJTNHINWINAEHUMAWHOM

JTy6pos E.H.}, Uepkammna B.I".2, MBanos A.T'.

Y Unemumym evicoxomonexynsapuvix coeounenuti PAH, 2. Cankm-Ilemep6ype
2Canxm-Ilemepbypackuii 20Cy0apcmeeHtblii MEeXHOA02UYECKULL UHCIUTIYM
(Texnuueckuii ynueepcumem), 2. Canxkm-Ilemep6ype
evgonij@gmail.com

CoenurHeHUs BaHAUS SIBISIFOTCSL OMOJIOTMYECKH aKTUBHBIMU MOJIEKYJIaMH, CHOCOOHBIMU
3(¢(EKTUBHO CHUXXAThb YPOBEHb TJIIOKO3bl B KPOBH, OJJHAKO TOKCHYHOCTH B BBICOKHX
KOHIEHTPAalUAX W HHU3Kasg OHOJOCTYNHOCTh HU3ZKOMOJEKYJSAPHBIX COEAMHEHUH
3aTpy[IHSET WX HUCIoJib3oBaHWe. [IpuMeHeHue cHucTeM TOCTaBKM TO3BOJIUT CHU3UTH
TOKCUYHOCTb U TIOBBICUTH OMOJIOCTYIMHOCTH 33 CUET MOATAITHOT'O BHICBOOOKICHUSI HOHOB
BaHajus. KoHTponupyeMocTh BBICBOOOXKAEHUSI OMOJIOTMYECKH aKTUBHOI'O KOMIIOHEHTa
U3 MOJMMEPHOTO CPEACTBA JIOCTABKH SIBISETCS BaKHBIM KPUTEPUEM, XapaKTEPU3YIOIIUM
takue coeauHeHus [1]. Jlns BaHamus cucteMa JOCTaBKU OyAeT MpEICTaBIsATh COOOM
MaKpOMOJIEKYJISIPHBII KOMIUIEKC, JIaOMJIBHOCTh KOTOPOrO OOYCJOBJIEHA THAPOIU30M
a30METHUHOBOM CBA3M NpH (u3nogorndeckux pH.

CononuMepsl BUHUITTUPPOJIUIOHA C BUHIJIAMUHOM HCIOJIB3YIOTCS B KaYECTBE CPEJICTB
JOCTaBKM OWOJIOTMYECKM aKTUBHBIX BemeCTB [2], BBeIEHHME B WX COCTaB
CATMLIMIUACHUMUHOBOIO (pparMeHTa IO3BOJUT MOJYYUTh COEIUHEHHUE, CIOCOOHOE
00pa3oBbIBaTh JAOMJIbHBIE KOMILIEKCHI C MOHAMM BaHaJusl U BBICBOOOXKAATH UX IPU
nonagaHuM B cpeay ¢ HeoOoxomumbiM PH. B pabGore cunTesmpoBan moau(N-
BUHIJIUPPOJIUI0H-cO-N-BunmncanummmaeHumut) — nonu(BII-co-BCH) (80:20 mon%,
M.=20 xJ[a), u MaxkpoMoyeKyJasipHblii Komriuiekc BaHaausA(lV) Ha ero ocHose,
MNOTEHIMATbHO MPUMEHUMBIN JJIs1 TOCTaBKH U BBICBOOOXK/IEHUS MOHOB BaHAJMS B Cpeie
kuieynnka. CTPyKTypa HOIydeHHBIX COeMHEHNH nokazaHa Metogamu UK-, YO- u 'H
SAMP cnektpockonuu. IIponieHT coaep:kaHuss MOHOB BaHAJAWJIA B METaUI-NOJMMEPHOM
komruiekce  (MIIK)  ompegenen  cnekTpoOTOMETpUYECKM €  IPUMEHEHHEM
KCHUJICHOJIOBOTO OpaHkeBoro u coctaBui ~ 10 Mon%.

HccnenoBanue BBICBOOOXKICHUS \Y{eL u3 MIIK OCYILECTBIISIIN
CHEKTPOPOTOMETPUYECKH B  YCIOBUSX, NPUOIMKEHHBIX K  (PU3MOIOTUYECKUM:
temneparypa 37 °C, pH=2/1 u (xenynok) wnu 8/3 4 (kumeunuk). [Ipu pH=2 B Teuenue
1 u BeIcBOGOXKIaeTca 23 % VO?', B To Bpemsa kak npu pH=8 — 58 %, nuHeiHBI
XapaKkTep KUHETUYECKON KpHUBOM TOBOPUT O PaBHOMEPHOCTH BBICBOOOXICHHSI HOHOB
BaHaJWJIa, YTO MO3BOJMT PETyJIMPOBAaTh TEPANEBTHUECKYIO J03y M paccMaTpuBaTh
JAHHBIA KOMIUJIEKC B KAUECTBE NOTEHIIMAJILHOTO TUIIOTJIMKEMUYECKOIO CPE/ICTBA.
Cnucox 1uTepaTyphbi:

[1] Bhatt P., Trehan S., Inamdar, N., Mourya V.K., Misra A. Polymers in Drug Delivery:
An Update, Applications of Polymers in Drug Delivery (Second Edition). Amsterdam,
Elsevier, 2021.

[2] Hanapun E.®@., Jlaspose H.A., Conoscxkuii M.B., [llarenosa JI.HU. Tlonumepsr —
HocuTenu ouonorndecku aktuBHbIX BewecTB. CII6, [Ipodeccus, 2014.
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4-P-11
3JEKTPO®OPMOBAHHBIE KOMIIO3UIIMOHHBIE MATEPUATBI
HA OCHOBE HNOJIMJIAKTH/IA Y TTIOJIUTIUPPO.JIA

3appaxnbix H.A.L, Iumos M.A.12, Cemorun A.A.3, SIBopckas O.A.4,
Mpanskosa E.M.2, Canypuna 1.10.2, FOqun B.E.1?

Y Cankm-Ilemepbypackuii norumexuuueckuii ynueepcumem Ilempa Benuxozo,
2. Canxkm-Ilemepoype
2 Uncmumym evicokomonexkynapuvix coeounenuti PAH, 2. Canxm-ITemepbype
3 Canxm-Ilemepbypeckuii 2ocydapcmeennviil ynusepcumem, 2. Cankm-Ilemepoype
AI'BOY COILL Ne 347, 2. Canxm-Ilemepbype
zavrazhnykhna96 @gmail.com

[Tonunaktuasl — 3T0 anudpaTUdecKkue Noaud(UpPbl, NOJyd4aeMble U3 BO30OHOBIISIEMOTO
ChIpbS B IPOMBIIUIEHHBIX MaciiTadax, IJIaBHBIM JOCTOMHCTBOM KOTOPBIX SIBIISIETCS
OMOCOBMECTUMOCTh U CIIOCOOHOCTD K Ononerpaganuu. [loamnakTuasl HaXOAST IUPOKOE
OpUMEHEHHE B PEreHEepaTUBHOM MeEIUIIMHE KaK HOCHUTENIb I (OPMHPOBAHMS
KJIETOYHBIX TKaHEeW. AKTyallbHOHM 3ajgadeil siBisieTcss pa3paboTKa 3JEKTPONPOBOSAIIUX
HOCHUTEJIEH, ITOCKOJIbKY MHOTHE BHJbI KJIETOK JJICKTPOAKTUBHBI U YCKOPEHHO pPacTyT U
Pa3BUBAIOTCS MPU HAIOKEHUM IEKTPUYECKOTO OIS, DIEKTPOIPOBOAAIINE KOMIIO3UTHI
¢ OMOCOBMECTHMBIMU CBOMCTBaMU IOJY4alOT, BBOJS B COCTaB IMOJMJIAKTUIOB rpadeH,
yIIepoAHble HAHOTPYOKM WM BIIEKTPONPOBOASIIME MONUMepbl. B Xxome nanHoro
UCCIIeZIOBAaHUS TIOJIy4YeHBbI IUIEHOYHBIE U TPyOUaThle HOCUTENN Ha OCHOBE MOJMIAKTH/IA U
IEKTPONPOBOIALIEIO IOJMIIUPPOJIA €  DBJIEKTPOCONPOTUBICHUEM IOPSAAKA JECATH
KOM/KB, TO3BOJISIFOIINE MPOBOJIUTH AEKTPOCTUMYIISALIUIO KIETOK.

Metonom anmekTpodopMoOBaHUS M3 MOMWIAKTHAA TOTYYCHBI TUICHOYHBIE W TpyOdaTblie
MaTepHallbl, COCTOSIIIME W3 CIUICTCHHBIX BOJOKOH JMAMETPOM HECKOJIBKO MHUKPOH.
[ToBepXHOCTh BOJOKOH MOAM(PHUIIMPOBAHA AIIEKTPOIPOBOISIINM CIIOEM MOJUIUPPOIIA
tonuuHoW 100 HM (pucyHok 1). M3yuyeHbl 31€KTpONpPOBOAAIIME, MEXaHUYECKHE H
AIIEKTPOXUMHUYECKUE CBOWCTBA MAaTEPHAIIOB, UX CTAOMILHOCTh M OMOCOBMECTUMOCTb.
baaroxapuocTu

Paboma svinonnena npu ¢punancosoii noooepaicke PH® (Ne 19-73-30003).
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4-P-12
CUCTEMBI TOCTABKH TAKCAHOB HA OCHOBE KOHBIOTATOB
C XUTO3AHOM

3enennosa E.B.1?, ITomuna J[.H.!, Cxopuk I0.A.*

YUucmumym evicokomonexynapuwix coeounenuti PAH, 2. Cankm-Ilemepbype
2Canxm-Ilemepbypeckuii 20Cy0apcmeennblll XUMUKO-(hapmayeemuueckutl yHueepcumen,
2. Canxkm-Ilemepoype
zelencova.ekaterina@pharminnotech.com

XuUMHOTepanus, Cpead MpPOoYMX METOJ0B OOphOBI C pakoM, SBIsETCS Haubosee
3¢(QEeKTUBHBIM W PAacOpOCTPAaHEHHBIM  CPEACTBOM  JIEUEHUS  OHKOJIOTHHU.
[IpoTBOOMYXOJEBBII areHT MNAaKIUTAKCEN HapsAy C JAPYrMMU TakcaHaMu oOJajaer
BBICOKOU 3()PEeKTUBHOCTHIO 10 OTHOUICHUIO K Pa3IMYHBIM THUIIAaM PAKOBBIX KJIETOK [1],
OJIHAKO IUIOXasi PAcTBOPUMOCTb M BBICOKasg 00ImIas TOKCUYHOCTb CHHXAIOT €ro
TepaneBTHYeckre cBoicTBa [2]. OgHUM M3 CHOCOOOB MOBBIMIEHUS 3()PEKTUBHOCTH
NPUMEHEHHsI TAKCAHOB SIBIISIETCSI BKIIOYEHHUE B MOJIMMEPHBIE HOCUTEINHU, CPEAN KOTOPBIX
CBOMMH CBONCTBAaMHU BBIJCNSIOTCS HETOKCHYHBIE U OuopasiaraeMble MPUPOIHBIC
nonucaxapuapl. KoHblorupoBaHue TUAPO(POOHBIX TAKCAHOB U THAPOQPHUIBHBIX
MOJINCAXapUJOB TO3BOJIAET TOJYYUTh CaMOCOOMpArOUIMECs] YacTUIbl HaHO- U
CyOMUKpPOHHBIX pa3MEPOB, CTAOMIM3UPYIONINE TaKCaHbl B BOAHOU cpere [3].

[lenpto manHOW pabOTHI ABIAETCA pa3pabOTKa CHUCTEMbl BHYTPUOITYXOJIEBOM JTOCTaBKU
NakjuTaKceda Ha OCHOBE KOHBIOTATOB C XMTO3aHOM. KOHBIOIMpOBaHHE C XHUTO3aHOM
(monexynsapHast macca 37000, crenens nesaneruiaupoBanus 0,74) ObUIO OCYIIECTBICHO
yepe3 CYKIMHWIbHBINA JUHKEp, 00pa3oBaHHWE KOHBIOTATa IMOJTBEPKIECHO METOJaMU
UK-Oypre u 'H SIMP cnekrpockonmu. CamMocoOMparOIIuecs HAHOYACTUIIBI MMEJH
chepuueckyro QopMy MO JaHHBIM AaTOMHO-CUJIOBOM MHUKPOCKOIIUU, CPEIHUIMA
TUAPOAMHAMUYECKUI pauyc YacTHUI] COCTABUII OKOJIO 85 HM M (-TIOTEHI[MAN — HE MEHEe
+29 MB. Ob6miee kyMmynsiTHBHOE BBICBOOOXKICHHE TAaKIUTaKcena Obuio Bhimie npu pH 5,
yeM npu pH 7,4. IlomyuyeHHble pe3ylbTaThl CBUIETEIBCTBYIOT O MEPCIEKTUBHOCTHU
pa3pabOTKH CUCTEM JOCTAaBKHM TAKCAHOB Ha OCHOBE KOHBIOTAaTOB C XUTO3aHOM.

Cnmcok JiuTepaTypsl:

[1] Feng T., Zhao Y. Nanomaterial-based drug delivery carriers for cancer therapy. New
York City, Springer, 2017.

[2] Bernabeu. E., Cagel M., Lagomarsino E., Moretton M., Chiappetta D. A.
International Journal of Pharmaceutics. 526, 474 (2017).

[3] Fathi M., Majidi S., Sahandi P., Barar Z. J., Erfan-Niya H., Omidi Y. Medicinal
Research Reviews. 38, 2110 (2018).
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4-P-13
XPOMATOTPA®UYECKOE BBIJEJTEHUE BUOIOJMMEPOB U3
PACTUTEJLHOT'O CBIPbSI

Kupunnos A.C., Manaxosa U.U., ['opmikos H.W.

Hncmumym evicoxomonexynapnvix coeounenuti PAH, e. Cankm-Ilemepbype

a.kirillov2622@gmail.com

buononumMepsl pacTUTENBHOTO IPOUCXOKIACHUS, MPOSBIAOIUE (HapMaKOIOTHUECKYIO
aKTUBHOCTH, IIMPOKO MPUMEHSIOTCA B MEIUIMHCKONW MPAKTUKE B KAaueCTBE aKTHUBHBIX
cyOcTaHIIMM B JIEKapCTBEHHBIX MpenapaTax Mmupokoro mpodumis. OcoOblii MHTEpeC
NPEICTABISAIOT PACTUTENIbHBIE TOJUCaXapuibl, TJIMKONPOTEUHBI/IPOTEOTINKAHbI, a
TaKke Moyin(peHonbHbIe coeAMHEHHS (PIIOPOTaHUHBI), KOTOpPbIE 00JIaIal0T YHUKAJIbHOM
XUMHUYECKOW TPUPOJOH, MaKPOMOJEKYISAPHON CTPYKTYpoH, (DU3UKO-XUMHUECKHUMHU
CBOICTBAMU U BBICOKOH OHOJIOTMUECKONW AaKTUBHOCTBIO. TpagHIIMOHHBIE METOIbI
NOJIy4eHUs OHOJOTMYEeCKH aKkTHUBHBIX BemecTB (BAB) W3 pacTUTENbHOTO ChIpbS,
MpeIIoiaraolue KCTparupoBaHue M MOCIEAYIOINIee OCAKIEHUE IEJEBBIX MPOTYKTOB,
UMEIOT HHU3KYI0 3(G(EKTHBHOCTh W BOCIPOM3BOAMMOCTh. B HacTosmeit pabore, B
KayecTBE aJIbTEPHATUBbI JPOOHOMY OCAQXKJIEHUIO KOMIIOHEHTOB PacCTHTEJbHBIX
HKCTPAKTOB, MpejIaraercs NpuMEeHEeHne XpoMmarorpaduyeckux MeroaoB. B Buny Toro,
YTO TMPU TEPBUYHON OKCTPAKIMH PACTHUTEIBHOTO CHIPbS MOJIYYalOT CIOXKHYIO
MHOTOKOMIIOHEHTHYIO CMECh BBICOKO- W HHM3KOMOJEKYJISIPHBIX COCIUHEHUN pa3HOU
XUMHUYECKOW  CTPYKTYpbl,  NIpPaKTHUYECKM  HET  paboT 10  NPUMEHEHHIO
XpoMaTorpaguueckiux METOJIOB BBIJIICJICHHS M OYMCTKH Ha BCEX CTagusX Ipoliecca
MOJIYUYEHUS YUCTHIX NPOAYKTOB. KirodueBoit mpoOiieMoit mpu XpomaTorpapudeckoit
ouncTke BAB W3 3KCTPakTOB PACTUTEIBHOTO CBIPbS SBJSIETCS OTICICHHUE LIEJIEBBIX
IPOJYKTOB OT BBICOKOCIIMTOM MaTpHI[bl, KOTOpas OCAKJAeTCsl Ha KIETOYHOM CTEHKE
npyu cyOepHUHM3AallMM M COCTOUT W3 PA3IMYHBIX JHUIHUIHBIX MOJUMEPOB, CYOCpHUHOB H
JUTHUHONOIOOHBIX (eHooB. /st pemienus 3Toi npoOiaembl ObUTH pa3paOOTaHbl HOBBIC
BapUaHTbhl  MOJMMEPHbIX  COPOEHTOB  Ha  OCHOBE  CBEPXCIIUTBIX  CTUPOJ-
JTUBUHUIOCH30JBHBIX TeJed, IMO3BOJMBIINE OTACTUTh LENbId pPsiag MOIU(DEHOTHHBIX
KOMIIOHEHTOB W3 JKCTPAKTOB DPACTUTENIBLHOTO ChIpbs. Pa3paborana aByxcTymeHYaTas
XpomaTorpaguyeckass  CHUCTeMa,  BKIIOYAMOIIas  KOJIOHKY CO  CBEpPXCIIMTBHIM
nonuctupoiabHbiM copOeHToM (CCIIC), koTopblil ObUT MONY4YEH B XOJAE pEaKLHH
cimmBanus no @punemo-Kpadrey mnpenBapuTenbHO CHHTE3MPOBAHHOIO METOIOM
paMKaJIbHON CYCIEH3MOHHOM NOJMMEPHU3allMd MAKPOIIOPUCTOIO CONOJMMEpa CTUPOIa
U JTUBUHUIOECH30/1a, a TaKXKe KOJOHKY C ruapodoOusupoBanHbiM cunukareneM (C8).
O} PeKkTUBHOCTh TaKO#l CHCTEMBbl O0YCIIOBJIEHA BO3MOXKHOCTHIO OT/AENICHUSI MPOTYKTOB
cyoepunm3aniuu 3a cuer ux copomuum Ha CCIIC (¢ BO3MOXXKHOCTHIO JallbHEHINICH
peresepanuu) U BUAOBOM I'DaJUEHTHOM pa3JieJICHUN COECIUHEHUI Ha KOJIOHHE C (a3oit
C8 3a cuer pasznuuus B ux ruapodoOHocTH/TUApOPIIFHOCTH. B KadecTBe MCXOIHOTO
pPacTUTEIBHOTO CBIPBS TUTST MOJTYYCHHUS MOJINCaXapUIOB "
TJIMKOIPOTEUHOB/IPOTEOTTIMKAHOB HCIIOJIB30BAIKNCh ApPKTHUYECKUE Oyphle BOJIOPOCITH
cemeiictBa Fucaceae u ObicTpo Aendinuecs: KJIETKH (IPOPOCTKHU) KapTodens ceMmencTBa
nacieHoBbiX  (Solanaceae). IlpumeHnenue paspaboTaHHON  XpomaTorpadudecKoi
CUCTEMBI TI03BOJIMJIO OCYIIECTBUTH BUJIOBOE Pa3elICHUE COEUHEHUN, COIEpPKAILNXCS B
AKCTPAKTaX PACTUTEIBHOTO CBHIPBS.
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4-P-14
CPABHHUTEJBbHBII AHAJIN3 OTBEJUBAIOIIETO JEVCTBUS
3YBHBIX IACT C HATUBHBIM U KATICYJINPOBAHHBIM
®EPMEHTHBIM MPEITAPATOM

Kucnuuckas M.A., Kynpsasuesa E.B., lHlansiruna B.B.

Canxm-Ilemepbypeckuii 2ocyoapcmeeHublil yHugepcumem
NPOMBIULTEHHBIX meXHono2ull u ouzatina, 2. Cankm-Ilemepbype
m.kislinskaya@yandex.ru

CpenctBa THUrMEHBl TOJIOCTH pPTa SBJISIOTCA OJHUMHU W3 HamOojee BaKHBIX
KocMeTnueckux uznenuil. Ilomumo obmiero yxona 3a 3y0amMu M IOJOCTBIO pTa, OHU
3a4acTyl0  BBIMIOJIHAKOT W JIONOJIHUTENIbHbIE  (YHKUMH  —  OKa3bIBAIOT
MPOTUBOBOCTIAJIUTEIILHOE, PEMUHEpATU3YIONIee WM OTOenuBaromiee nericteue [1,2].
HaubGonee «Msarkumu» OTOENMBAIOIIMMU HHTPEIMEHTAMU B COCTaBe 3YOHBIX HacT,
paboTaIOUIMMU 0 IPUHITUITY XMMHYECKOTO OTOENMBaHNUs, BISIOTCS PepMeHTHI [3].
Opnako u camu (epMeHTHBIE Mpenaparbl, A OOecleueHuss UX JOJITOBPEMEHHOM
CTaOMIIBHOCTH, HYXJAaroTcs B 3amure. Haubosee momynsipHbIM cIOCOOOM 3allUTHI
(dbepMeHTOB sABIIETCA UX HHKATNICyTUpoBaHue [4].

B nmanHolt pabore OblTa BBINIOJIHEHA HMHCTPYMEHTaldbHAs OIEHKA CTENCHU
OTOEIMBAIOLIETO JEUCTBHS 3yOHBIX MACT Ha OCHOBE JUOKCHAA KPEMHHSA C J0OaBKOIA
KOMIUIEKCHOTO ~ ()epMEHTHOTO  Mmpemnapata —  Hamailk  3KCTPaKT  CyXoii,
UMMOOUIIM30BAHHOTO HAa  KalblMA — ajbrMHATHOM HocuTene. [lomyueHHble
MHUKpPOYACTULBI C (PEPMEHTOM, MOCIE MPOBEPKU HUX MPOTEOJUTUYECKON aKTUBHOCTH,
BBOJIUJIM B COCTaB 3yOHOM MAaCTHI.

HccnenoBanue 0TOEMMBAIOIIETO ASHCTBHS TPOBOIMIN 10 CTAHIAPTH30BAHHOMY METOAY
Ha CIENUalIbHO MPUTOTOBJIEHHBIX IUIACTMHAX M3 TUJpoKcuamnaturta [9]. s kaxaoro
obpasna ompenensnu xapakrepuctuku 1Beta B cucteme CIELAB u Benuuuny
[[BETOBOTO pPa3Iu4Msi MEXIY YCPEAHCHHBIMHU XapaKTePUCTHKAMHU IIBETa 0OpasIiioB
KOHTPOJIBHOW U OTIBITHOM TPYIIIIBI.

CrniekTpanbHOE HCclieJoBaHUE 1IBETa 00pa3IoB MpoBoAMIN Ha cekTpodoromeTpe Color
I-5 (Gretag Macbeth Spectroeye).

W3y4yeHo BIUsHUE YCIOBUNM HMMMOOWIM3AIMM — KOHIIGHTpAIMU  MOJIUMEpa,
KOHIIEHTpanuu (epMEHTHOTO Tpernapara, BpeMEHH KOHTAKTa, a TakKe cocTaBa 0a30BOMA
3yOHO MacTHI.

Cnmcok JiuTepaTypsl:

[1] Axynosuu A.B., Cmupnosa M.A., Axyrnosuu O.I'., I'opoxosa J{.U., Pomanosa T.B.,
Kyney T.B. TlapononTtonorus. 2, 42 (2011)

[2] LiR., Li Y., Chen J. Am. J. Dent. 25 (4), 210 (2012).

[3] Ilyuxosa T.B. OcHOBBI KOCMETHYECKON XUMHH. DYHKIIMOHAIBHBIE UHTPEAUEHTH U
OMOJIOTMYSCKU aKTHBHBIC BemiecTBa. ToM 2. M., IlIkora kocMeTHYECKUX XUMHUKOB, 2017.
[4] Sawada S., Akiyoshi K. Macromolecular Bioscience. 10 (4), 353 (2010).

[5] TOCT P 702.3.004—2021. Tlactel 3yOHBIE C 3asBJICHHBIM OTOEIMBAIOIUM
JIEUCTBUEM.
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4-P-15
CHCTEMBI TOCTABKH MMAKJIMTAKCEJIA HA OCHOBE
TUBPUIHBIX [JIMKOIOJMMEP-BJIOK-TIOJUIIENTHI0B

Jlesut M.JL., 3ammxuna H.H., Kopxukoa-Bnax E.I'.

Hncmumym evicokomonexynsapuvix coeounenuti PAH, e. Cankm-Ilemepoype
musia_l@yahoo.com

B mHactosmiee Bpemsi cpead TPHOPUTETHBIX HAIMpPABICHWA B OOJACTH JICUCHHS
OHKOJIOTHYECKUX 3a00JIeBaHMIA SABIISCTCS MOBBILIICHUE s deKTUBHOCTH
MPOTUBOOITYXOJIEBOM Tepanuu 3a cyeT YAydlleHHs OMOAOCTYMHOCTH JEHCTBYIOIICH
CyOCTaHIIMU C OJHOBPEMEHHBIM CHU)KCHHEM CHCTEMHON TOKCHYECKOW HArpy3Ku Ha
opranu3M. l[lepCcreKTHBHBIM WHCTPYMEHTOM B JOCTH)KCHHH JAHHOW IETH SIBISICTCS
UCIIOJIb30BAHUE CHCTEM JIOCTaBKU JIEKAPCTB, CPEIM KOTOPBIX MOJIUMEPHBIE CUCTEMBI
UMEIOT psJ TOPEUMYIIECTB 1O CpPAaBHEHHUIO C JIMIIOCOMAaMH, JIMIUIHBIMA |
HEOPTaHWYECKMMH HaHOYacTUIaMU. Takwe (AKTOpBl, Kak TWPHUPOJA, COUYCTAHHE
CUHTETHYECKHUX U MPUPOJIHBIX (ParMEeHTOB, a TaK)Ke HAIWYUE (PYHKIIMOHATBHBIX TPYIII
B MOJINMEPHOM 1LIeTIH UMEIOT OOJIbIIIOE 3HAYEHHE, TaK KaK 00eCleYynuBal0T BO3MOXKHOCTh
BapbUPOBAHUS TaKWX XapaKTCPUCTUK W CBOWCTB Kak Mopdoiorus u pazmep
bopMHUpYyEeMBIX ~ HAHOYACTHUII, 3apsAJl HMX  IOBEPXHOCTH, YCTOWYMBOCTH K
OmoIerpa ay/CKOpOCTh OMOIerpa i, OMOCOBMECTUMOCTh, H JIP.

B nanno#t paGote A mofydyeHus MOJUMEPHBIX HAHOYACTUIl UCTIONB30BANId THOPUTHBIC
TJIMKOTIOTAMEP-TIOJTUTICTITUAHBIC 0JI0K-COMOJIMMEPBI, COCTOSIINE W3 HEAETPAIUpPyeMOTO
ruapoduiIbHOTO  OJIoka  TMONH(2-aeoKcu-2-MeTakpuinaMuio-D-rimoko3er  (IIMADY) u
CTaTUCTUYECKOTO OMOoJerpaaiupyeMoro mnonunentuaa (Broporo Osoka) mosu(L-mu3un-
co-L-dbenmnananun  (II(Lys-co-Phe) wnu  momu(L-rmyramMuHOBOM — KUCTIOTHI-cO-L-
denunananut) (II(Glu-co-Phe). Ykazanusie ambudunbasie 6ok-conomumepsl [IMAT -
0-11(Lys/Glu-co-Phe) cuHTe3upoBany MOCIEI0BATEIHHBIM HCIOJIB30BAHHEM METOOB
KOHTPOJIMPYEMOH paJUKaJbHON IMOJMMEpPU3AMK C OOpaTMMOM Tiepeiadyd Ienu u
MOJIMMEPH3aIllMd C PACKpPhITHEM IUKIa N-KapOOKCHaHTHUAPUIOB O-aMUHOKHCIIOT, C
MOCTIEAYIOMUM JeOIOKUPOBAHUEM 3AIIUTHBIX TPYII ()YHKIMOHATBHBIX aMUHOKHUCIIOT.
Bce Omok-comonmuMepsl ObUIM  OXapaKTEPU30BAHBI KOMIUIEKCOM (PU3UKO-XUMUYECKHUX
METOJIOB JUISl ONPENEICHUS MOJICKYISPHO-MACCOBBIX XapPaKTEPUCTUK (DKCKIFO3UOHHAS
xpomarorpadus, H SIMP-cnextpockonus) u cocrasa (BOXX anamus, H SIMP u UK-
cnektpockonusi). MccinenmoBaHue IMTOTOKCUYHOCTH HAHOYACTUII Ha HECKOJIBKUX
KJIETOYHBIX JIMHUSAX TI0KAa3aJ0 OTCYTCTBHE TOKcHYeckoro 3¢ddexra pa3paboTaHHBIX
MOJIMMEPHBIX CHCTEM JOCTaBKH JUIS KJICTOK. [I[pOHMKHOBEHHE YacTHUI] B KJICTKH OBLIO
MOJTBEPKJEHO METOAOM (hIyopeclieHTHON MUuKpockonuu. C HCIONIb30BAaHUEM METOA
MPOTOYHON MHUTOMIYOPUMETPUU H3ydeHAa CKOPOCTh W A(PPEKTHBHOCTH 3axBara
HaHOYacTHIl Makpodaramu. [IpoBeeHO WHKANCYJUPOBAaHWE IAKJIMTAKCEla B
MOJIMMEPHBIC CUCTEMBI PA3JIMYHOTO COCTaBa, M MOATBEPXKAeHA 3H(HEKTUBHOCTD ICHCTBHS
WHKAICYITUPOBAaHHBIX (OPM C HWCIONH30BAHUEM KIIETOK aJCHOKAPIIUHOMBI JIETKOTO
(ketounas nuHUS AS549) U aleHOKAPIIMHOMBI MOJIOYHOM >kene3nl uenoBeka (MCF-7).
[Tomyuennbie 3HaueHust [CS50 119 MHKANCYIUPOBAHHBIX ()OPM OBLIM COIOCTABUMBI WITH
npeBocxoausin koMMmepueckuil npenapar [laxnurakcen-JIDHC.
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4-P-16
BHOIIOJOBHBIE HAHOKOHTEWHEPBI HA OCHOBE
XOJIECTEPUHCOJIEP/KAIIIMX COMMOJTUMEPOB JJISI CO3IAHMS
CUCTEM JOCTABKH JEKAPCTB
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2Canxm-ITemepbypackuii 20Cy0apcmeentblii MexHOI02UYeCKULL UHCIUIYM
(Texnuueckuii ynueepcumem), 2. Cankm-Ilemep6ype
musia_l@yahoo.com

Cpenu MHOTOYMCIIEHHBIX KJIACCOB MATEPUANIOB, HCIOJIb3YyEeMBIX [JIs JIOCTaBKU
JIEKapCTBEHHBIX CPEJACTB, KOJJIOMJHBIE CHUCTEMBbl Ha OCHOBE aM(PUPUIbHBIX
COIMOJMMEPOB, COJAEPKAIIUX THIPOPUIbHBIE U THAPOPOOHBIE CETMEHTHI, NMPUBJIEKAIOT
Oonplloe  BHUMaHUE Onarojgaps JOCTYIHOCTH, OTHOCHUTEIBHOW TMPOCTOTE U
BO3MO)XHOCTH CHHTE3a JKEJIAeMbIX XHUMHUYECKUX CTPYKTyp. bonbuioii wuHTEpec
UCCIIeIOBATENIEN BBI3BIBAET CO3/IaHUE UCKYCCTBEHHBIX HAHOMATEPHAIOB, MMUTHPYIOLIUX
CBOICTBa OMOMAaTepHasroB WJIM CO3/IaHHbIE HA OCHOBE MPUHIIMIIOB, PEATM30BAaHHBIX B
XKUBOW mpupone. M3BECTHO, YTO XOJECTEPUH SBIAETCS BaXHEWUIIMM KOMIIOHEHTOM
IIa3MaTHYECKOM MeMOpaHbl M y4acTBYeT BO MHOTMX OHOJIOTMYECKHX Mpoleccax.
[ToaTomy, mpeanonaraercs, 4YTo BBEIECHUE B COCTaB MOJMMEPOB OCTATKOB XOJECTEPHUHA
MO3BOJIUT TOJYYUTh HAHOCUCTEMBI C IOBBIIIEHHON KJIETOYHOW MPOHUIAEMOCTBIO (3a
CYET JUIONPOTENMHOB WM aJbOyMUHA B CIEACTBHE 3HIOIUTO3a), OMOCOBMECTUMOCTHIO
U TIPOSIBIISIIOLIME, TAKUM 00pa3oM, OMOMUMETHYECKUE CBOMCTBA.

B mactosmielt paGote mpensioKeH CHHTE3 M HCCIEeIOBAaHWE HOBBIX IEPCHEKTUBHBIX
HAHOHOCHUTEJIEH Ha OCHOBE aM(PUQMIBHBIX XOJECTepUHCOEpKaIUX cornonumepoB. C
MOMOUIBI0 KOHTPOJIUPYEMOM paJMKalbHOW MOJMMEpH3aluu C O0paTUMOM mepenaveit
nenu (RAFT-nonuMepusaiuu) Oblla CHHTE3MPOBAHA CEpPUS HOBBIX CTATHUCTHYECKUX
conoiaumMepoB N-BUHWICYKIMHMMMJA U XOJeCTepws (MET)akpwiara B IIHPOKOM
nuana3zoHe coctaBoB. g monydeHus amMpuUIBHBIX COMOJKUMEPOB MPOBOIUIH
mienouyHoit ruaponu3 3BeHbeB BCU  comomumepoB BCHU-C0-X(M)AK B msrkmx
ycnoBusix. B pesynprare Obuin mosiydeHbl aMpuduIbHBIE COMOJIUMEpHI, HECYILHE
3BeHbd N-BuUHMWIamugossHTapHo kuciotel (BASIK) u xonecrepui(mer)akpuira.
CuUHTE3UpOBaHHBIE  COMOJMMEpPHl  OBbUIM  BCECTOPOHHE  OXapaKTEepU30BaHbl  C
UCIIOJIb30BAHMEM  KOMIUIEKCa (PU3UKO-XMMHUYECKUX METOJ0B, a WMEHHO Tejb-
npoHuKaromiei xpomarorpadpuu, AMP-cnekrpockorust u TT'A.

[Tonyuenne nanouactur (HY) u3 monu(BASK-co-X(M)AK) ocymiecTBiasiiim MeToa0M
uHBepcuM (a3 M3 OpraHMYecKoro pacTBOPHUTENs B BOJAY C MOCIEAYIOIIEH
auopuIM3alMed M OKOHYATENbHBIM JMCIEPTUPOBAHUEM C MOMOIIBIO 30HAA B
BbIOpanHOM Oydepe. Pasmep, mzera-moreHIman u MOpP(GOJIOTHIO MOJIUMEPHBIX YaCTHII
onpeaensimu Merogamu JJIC u II9M. I{urorokcuunocte HY orieHuBanu ¢ moMouibko
MTT-tecta. Pa3zpaGoTanHble CHUCTEMBI TaK)Ke OBLIM HM3yU€Hbl B KAaueCTBE CHUCTEMBI
JIOCTaBKM JICKApCTB: TMOJy4E€Hbl HHKacyiupoBaHHble ¢opmbl HU ¢ 3arpyxeHHBIM
UTOCTaTUYECKUM  BEIIECTBOM  (MAKJIWMTAaKCeNl WJIM HPUHOTEKaH) U  OIICHEHa
3¢ (HEeKTUBHOCTb MHKAMCYIHUPOBAHUSI.

baaronapuocru

Paboma evinonnena npu noooepoicke Poccuiickoeo Hayuno2o ¢onoa (npoexm Ne2l-73-
20104).
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4-P-17
UCCJIEJOBAHUE CBOMCTB TAKCHU®OJIUH-COAEPHKALIMX
KOJLIATEH-AKPUJIOBBIX THAPOTEJIEN

Jlynesa O.B., beikosa K., Kamypun A.W., Ycnienckas M.B.

Hayuonanvnuiii uccnedosamenvckuil ynugepcumem UTMO, 2. Cankm-Ilemepbype
ovlunevaitmo@gmail.com

['unporeneBble MaTepualibl MUPOKO NMPUMEHSIOTCS B KAU€CTBE PAHEBBIX MOKPBITUMN, TaK
KAaK UMEIOT PsiJl MPEUMYIIECTB B CPABHEHUM C TPAAULMOHHBIMH IOBSI3KaMU - BBICOKAs
ra3oBasi IPOHULIAEMOCTb, OMOCOBMECTUMOCTb, CHOCOOHOCTh COXPAHATh BIAXKHYIO CPENY
Uit 3axuBieHus paH [1]. [loMmumMo 3TOro moj0OHbBIE MOBSI3KH YCKOPSIIOT 3aXKUBJICHHUIO
paH, MOTJIOIAIOT U YJEPKUBAIOT paHEBOM dKccyaar [2].

['unporenu npeAcTaBisiIOT cO00M TUAPOGUIBHBIE TPEXMEPHBIE CETKH, 0O0pa30BaHHbBIC
MOCPEICTBOM XUMHUYECKUX W/UIK PU3HNUECKUX cBsizeil. CeTuarast CTpyKTypa TUaporeiei
ABIICTCA MaTpuled s OWOAKTUBHBIX MOJIEKYJ, OOecredHBaronias TPaHCIOPT
JIEKApCTBEHHOTr'0 IMpernapara B LEHTP paHbl NPU KOHTAKTE MOKPHITUSA C MOBPEKICHHBIM
ygacTkoM koxu [3]. IlpumepoM OHMOAKTHBHBIX MOJIEKYJ, OOJIaJalOIIMX CBOWCTBaAMU
IIUPOKOTO CIEKTpa AeUCTBUSA siBsieTcsa TakcudouH, (IeruapOoKBEPIIUTHH), BXOISIINMA B
rpynny ¢aBoHOUAOB, 00Ja1aeT aHTHOAKTEpUATIbHOW aKTUBHOCTBIO IIHPOKOTO CIIEKTPA,
coxpasisi 3HEeKTUBHOCTD JaKe JUIsl aHTUOMOTHKOPE3UCTEHTHBIX OakTepwuii [4,5].
MIMEHHO MOATOMY LIENIbI0 HACTOSIICH paOOThI SIBJSJICS CHHTE3 M MCCIIEIOBAHUE CBOMCTB
THJIpOTeNie Ha OCHOBE aKpMJIOBOW KHCIIOTHI, aKpuiIaMHaa U KoJijlareHa ¢ qo0aBlieHueM
takcudonuHa (koHueHTpauuei Takcudonuna 0,5 % u 3% k Macce mOIUMEpPHON CMECH),
MOJIYYEHHBIX METOJOM CBOOOJHO-PAIUKAIIBLHONW TOJMMEPU3AlMA B BOJAHOW-CIIMPTOBOM
cpene. B kadectBe HMHHIMUPYIOHIEH CHUCTEMBI HCIOJIB30BAIM OKUCIUTEIh —

MEPOKCUIUCYITh(AT aMMOHUS " BOCCTaHOBHUTEIb - N,N,N’,N’-
TeTpaMeTUIATHIICHANAMUH. B KadecTBe CIIMBAIOMIEro areHTa ObLI MCIojb30BaH, N, N-
METUIONCAKpUTIAMUI.

HccnenoBana 3aBUCHUMOCTh BpPEMEHHM Haudaja Treineo0pa3oBaHus OT pelenTypHBIX
napameTpoB.  M3yueHbl  COpPOIMOHHBIE  XapaKTEPUCTUKH  KOJUIareH-aKpUJIOBBIX
KOMIT03UTOB B OydepHbix pactBopax (pH=5.8 pH=7.2, pH=7.9) npu Temnepatype 25 °C.
[Tpouecc copOuuu pacTBOpUTENs] B TMOJIMMEPHYIO CETKY ONUCBHIBACTCS aHOMAaJIbHOMN
muddysueii Guka. M3yden penus n1ekapcTBEHHOTO MpernapaTa MoJy4eHHbIX 00pa3iioB Ha
ocHoBe Mmozenen Kopcmeiiepa-llenmaca, Xuryum, beikepa-JIoHcnenna  u XUKCOH-
Kpoyanna. KymynsTuBHbIA  penu3 Takcu@oIWHA U3  MOJUMEPHOM  MaTpHUIIbI
JEMOHCTPUPYET, 4TO PENu3 Takcu(oIMHA MPOXOJUT B JBE CTAIUHM, MUHYS CTaJIUIO
ObicTporo  BbICBOOOXKIeHMs. IlepBas crtamums  Koppenupyer ¢ IOCTEHNEHHBIM
BBICBOOOXK/IEHHEM TakcU(oMHa U3 MaTpulibl ruaporens B Tedenre 2000 munyt. Bropas
CTaJMsl COOTBETCTBOBAJA MPOJIOHTHPYEMOMY BbICBOOOXIeHUIO Takcudonuna (ot 2000
10 3000 MUHYT).

Cnmcok JiuTepaTyphl:

[1] Tavakoli S., Klar A.S. Biomolecules. 10 (8), 1169 (2020). [2] Op't Veld R. C. et al.
Tissue Engineering Part B: Reviews. 26 (3), 230 (2020). [3] Yang K. et al. International
journal of nanomedicine. 13, 2217 (2017). [4] Morris M.E., Zhang S. Life sciences. 78
(18), 2116 (2006). [5] Das A. et al. Biomedicine & Pharmacotherapy. 142, 112004
(2021).
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4-P-18
MOJUPUKALUS YIJIEPOJIHBIX MATEPHUAJIOB C
WHTEPKAJIMPOBAHHBIMHA ATOMAMM EBPOINS JISI
MOJYYEHUS ®TYOPECHEHTHBIX 30H0B

Macryros M.W.1, TTonosa E.A.1?, Ucaes A.B.23, Baiipamyxkos B.1O.3, Epemun A.B.!

YUuemumym evicokomonexynapuwix coeounenuti PAH, 2. Cankm-Ilemepbype
2Canxm-ITemepbypackuil 20Cy0apcmeeHHblil MexHOI02UYeCKULl UHCIUMYM
(Texnuueckuu ynugepcumem), 2. Cankm-Ilemepoype
3[lemepbypeckuti uncmumym s0epHoti PusUKU HAYUOHATLHO20 UCCTE008AMENbCKO20
yenmpa «Kypuamoeckuii uncmumymy (IIUA®), e. [ amuuna
yaiskandar21@mail.ru

XuMug U (U3MKAa COECIUHEHUH M MaTepUaloB Ha OCHOBE YIJIEPO/JAa WHTEHCUBHO
pa3BUBaeTCS C MOMEHTa CHHTE3a M OTKPHITUS (YJUIEPeHONOAOOHBIX CTPYKTYP,
HAaHOTPYOOK, ¥, OTHOCUTEILHO HEJITABHO - rpa)€HOBBIX MaTepuaioB. B HacTosiee BpeMs
OTACJIBHBIM HAIPaBJICHUEM HCCIEAOBAHUN KapKaCHBIX YIVIEPOAHBIX COECIMHEHUI
SBIIACTCA M3YyYEHUE CTPYKTYpP, BKIIOYAIOIIMX aTOMbl METaJUIOB, OJHAKO IOJO00HBIC
COEIMHEHUS PEAKU U YacCTO TPYAHOJIOCTYITHBI U3-3a CII0KHOTO CUHTE3A.

B nacTosieit pabote OblIN McciieoBaHbl TpadeHONno100HbIE MaTepUabl, MOTyYEeHHbIE
IpyU NUPOJU3e (PTAJUIONUAHUHOB PEIKO3EMENbHBIX AJIEMEHTOB, 1 HEKOTOpPbIE MYTU UX
MOAU(UKAITUH. [TonyuenHsie esponuii(111)-coneprkamue METaJUI-yTJIEPOIHBIE
CTPYKTYpBI SIBJISIFOTCS JIOMEHAaMU TYpOOCTPAaTHOIO YIJEepoja, JOMUPOBAHHOIO a30TOM
(mo 14% wmacc), B cocTaBe KOTOPBIX aTOMBI METAJJIOB CBSI3aHbI MPOUYHBIMU M-C CBSI3SIMHU.
[Tono6HOE cTpoeHHE AaeT BO3MOKHOCTH XUMHUYECKOW MOIU(MUKAIUU TOBEPXHOCTH
MOJIYYEHHBIX MaTEPHUAJIOB MO aHayoruu ¢ rpadenom. MoauduirpoBaHHble MaTEpHAIIbI,
oOnaiaromue BBICOKON (iIyopeclieHIneld, MOTYT ObITh HCIIOJIb30BaHbl, HaIpUMEp, B
OMOJOTMM - B BHJI€ KBAHTOBBIX TOYEK MJi1 OMOBH3yalM3allMM WM OIpeAesieHus
NaTOJIOIMYECKUX COCTOSHUM W/WiH U1t MOAU(pUKaMi OMOCOBMECTUMBIX ITOJIMMEPOB.

é’/\;ﬁb = :

800°C "

ecs % ; é e
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MetonamMu KOH(OKaNbHON MHKPOCKONHUM HAOMIOAATIOCh AKTUBHOE IMPOHUKHOBEHHE
¢roopecuupyonx eBpOnuiicoaepKamuxX yriaepoIHbIX YaCTHIl, MOIUPHUIIMPOBAHHBIX
npucoenuHenneM aucyiabpuaa (NazGSSG) OuoreHHOro OHONOTHYECKHM AKTUBHOTO
Tpunentuiaa — y-L-rmyramun-L-uucrennornununa (GSH, rimyratuona) B kietku Hela.
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4-P-19
BUOKOMITIO3UTHI HA OCHOBE BAKTEPHAJIBLHOI [EJLTIOJIO3bI
1 X HUTOCOBMECTUMOCTD

Mumanun A.W.2, Tletposa B.A .2, Xpunynos A.K.2, Tonokun A.C.1, Todpman
1.B.2, Pomanos JI.I1.3, Apxaposa H.A.% Kneukosckas B.B.*, Cxopuk F0.A.2

YHMMI] um. B.A. Anmaszosa, 2. Canxm-Ilemepbype
2Uncmumym svicokomonexynspuvix coeounenuti PAH, 2. Canxm-Ilemepbype
SUncmumym xumuu cunuxamos um. U.B. Ipebenwuxoéa PAH, 2. Canxm-Ilemepbype
*Uncmumym kpucmannozpapuu um. A.B. [Lly6nuxosa PAH, ®HUI]
«Kpucmannoepagus u pomonuxa» PAH, . Mockea
mishaninssma@yandex.ru

baktepnanpnas  nemmono3a  (BLl) oOmamaeT  BBICOKOW — BOAOYIEPKHBAIOIICH
CIIOCOOHOCTBIO, HETOKCHUYHOCTBbIO, HMEET OTJIUYHbIE MEXaHHUYeCKHe CBOWCTBA W
SABJISIETCSl TIEPCIIEKTUBHBIM MaTepHaJoOM i ToiydeHuss Ouokommo3utoB [1]. BI]
007a1aeT BHICOKOW OMOCOBMECTUMOCTBIO OJlarofiaps CBOEMY CTPYKTYPHOMY CXOJICTBY C
KOMIIOHEHTAMH BHEKJIETOYHOI'O0 MaTpHUKca (HalmpuMep, KOJUIar€eHOM) M IOJIBEpraercs
CJIOHBIM B3aHMOJIEHCTBUSAM C OMOJIOTMYECKUMH TKaHAMH. BnusHue mopgonorun BI]
Ha KJIETOYHYIO Mposindeparuio ObUI0 U3y4eHo B psiae uccnegopanuit [2,3]. Kommo3uts
Ha ocHoBe bI[ monyyaioT C UCIONB30BAHMEM paA3JIMYHBIX METOJOB BBEACHUS W
dbuKcauu COMyTCTBYIOIIUX OHOMOIMMEPOB B €€ CTPYKType (Hampumep, aacopOuus
noymMepa, MOkpoe (GopMOBaHHE, MUCIIEPTUPOBAHHON B pacTBopax mnojumepoB bll,
ouorene3 BL[ B mpucyTCTBUHM MONMMEPOB WIM KOMOHWHAIMM STUX MeTonoB). Llenb
HacTosIel paboThl — modydeHue Onokommo3uToB Ha ocHoBe Bl (Komagataeibacter
rhaeticus), myrem ee MOCIEIOBATEIBHOW MPONUTKH PAcTBOPAMH OTPHUIATEIBHO
3apsUKEHHBIX TOJIMCaxapuioB — ruanypoHoBoil kuciotel (I'K), anprunara HaTpus
(AJIT") mnu k-xapparu"ana (KAP) - u nmonoxuTenbHO 3apsiKeHHOTO xuTo3aHa (X3) u
u3ydeHne ux 1urocoBMectumoctH. CTpykTypa, Mopdoyorus ¢ CBOWMCTBa
OMOKOMIO3UTOB 3aBHCEIM OT THUIA HMIIPETHUPOBAHHBIX AHWUOHHBIX IOJIUCAXAPUJIOB,
KOTOpBIE, B CBOK) OYEpElb, OMNPEACIUIM XapaKTEP B3aUMOJCHCTBUS C XUTO3aHOM.
[TopucrocTh 1 cTenieHb HAOyXaHWsT KOMIIO3UTOB YBEIMUMBAIUCH B psiay: BII-AJIT-X3 >
BII-TA-X3 > BI[-KAP-X3. buocoBMeCTUMOCTbh KOMIIO3UTOB C ME3EHXHMAaJIbHBIMU
CTBOJIOBBIMHM KJIETKaMHU ObLTa BBIIIE MO CPABHEHUIO C HUCXOAHBIM oOpasmom bII, mpu
ATOM HaWJIY4IIeH IUTOCOBMECTUMOCThIO 00nanan kommosut BII-AJIT-X3.

Cnmcok JiuTepaTypsl:

[1] Huang J., Dufresne A., Lin N. Nanocellulose: From Fundamentals to Advanced
Materials. Weinheim, Wiley-VCH, 2019.

[2] Rajwade J. M., Paknikar K.M., Kumbhar J.V. Appl. Microbiol. Biotechnol. 99, 2491
(2015).

[3] Martinez Avila H., Schwarz S., Feldmann E.M., Mantas A., von Bomhard A.,
Gatenholm P., Rotter N. Appl. Microbiol. Biotechnol. 98, 7423 (2014).

baaroxapaocrTu

Paboma noooepocana epanmom PHD Ne 22-13-00068.
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4-P-20
T'PAHYJIbHBIE HOBEPXHOCTHO UMIIPUHTUPOBAHHBIE
MMOJIMMEPHI C AG®UHHBIM CPOJCTBOM K MOJEKYJIAM
TJIIOKO3bI

Mopo3osa IL.1O., Ocunenko A.A., [lantora A.C. I'apkymuna U.C.

Hncmumym evicokomonexynsapuvix coeounenuti PAH, e. Cankm-Ilemepbype

irin-gl6@yandex.ru

AKTyallbHOW 3a/laueii MEIMIMHCKOTO MaTepuajoBEACHUsl sBISIETCS pa3paboTka
reMoCcOpOEHTOB, CHOCOOHBIX BHICOKOCETIEKTUBHO IMOTJIOMIATh TITI0KO3Y U3 ITUIa3Mbl KPOBU
U BBIBOJIUTH €€ M3 OpraHu3Ma 4elloBeKa MpH JICueHUH caxapHoro nuabdeta |l Tuna.
CrnocoOHOCTh  OOpHOM  KHCIIOTBI ~ OOpa3oBbIBaTh  OOpaTHbIE  KOMIUIEKCHI €
MOJINTUIPOKCHIICOACPKAIIUMHA COCUHEHUSIMU MOXKHO HCIOJIb30BaTh JJisi CO3JaHUS B
MOJIMMEPHON MaTpulle CalTOB CBA3BIBaHM, oOnanaromux a@QGUHHBIM CPOACTBOM K
COCIMHEHUSIM TAKOTO THUIIA, HAMpPHUMEpP, K TIIOKO3€. BbUIM CHHTE3WPOBaHBI METOJIOM
AMYJIBCUOHHON MOTUMEpHU3aIuu B IMYIbCUsAX [lMkepuHra B MPUCYTCTBUU HAHOYACTHI]
Se rpanynbHble CcOpOEHTHI Ha OCHOBe 2-TuipokcudTWiaMeTakpuwiara (IOMA) u
ATHIICHIINKOIL aumeTakpmiara (JIMOI') ¢ BBemenuem 4 mon%, 6 mon% u 8 mMon%
oopuoit kucnotel (BK). OO6mias koHIIEHTpalMs MOHOMEPOB B MOJIMMEPHU3ANMOHHON
cmecu cocrtabisiia 30 mac%, cootHomenue I'OMA u DI JIMA — 86 mon% u 14 mon%,
COOTBETCTBEHHO. bbl10 oKka3zaHo, uto BBeneHue 4 Mon% u 6 mon% bK npakrtuuecku He
BIUSJIO HA BBIXOJ comoyiuMmepa. B To Bpems kak BBeraeHue 8 Mon% MTPUBOIUIO K
3HAUUTENFHOMY YyBeNuW4YeHUo Bbixoga. [lpu »toM, B psiny adduHHBIX cOpOEHTOB C
yBenuueHueM koHieHTpauuu BK B moiammepus3anMmoHHONW cMecH BBIXOA COpPOEHTOB
yBenmnuuBaics. Kpome Toro, 6110 MOKa3aHO CHIYKEHUE MTOPUCTOCTH B PAY YBEITUUCHHUS
kosmmuecTBa bK, BBeneHHOM 1Tpu cUHTE3E.

HccnenoBanue BIUsgHUA KOJIUYECTBa BBEICHHON BK Ha KMHETUKY CBSI3bIBAaHUS TJIFOKO3bI
¢ amdudunbHbiMu copOeHTamMu Ha ocHoBe ['ODMA u OI'JIMA mnokaszano, 4ro ¢
BBegeHneM BK mpu cuHTe3e B MOJMMEpU3AIMOHHYIO CMECh COPOIIMOHHAs €MKOCTh
ap¢puHHBIX copOeHTOB Bo3pactana. C JApyroil CTOPOHBI, YBEIMYEHHE BpPEMEHU
HEOOXOIMMOTO ISl TIOJTHOTO HACBIIIEHUSI COPOIIMOHHBIX IIEHTPOB C POCTOM KOJIHYECTBA
BK, BBeneHHOIT pu cUHTE3€, YKa3bIBaeT Ha yXyAlleHue 1uddy3un MOJIEKyII TITFOKO3bI K
TPYAHOJOCTYIHBIM COPOIIMOHHBIM IIEHTPAM.

AHanu3 xapakTtepa JUMUTHPOBaHUS UG Y3UH MOJEKYN TIIOKO3bl CHHTE3UPOBAHHBIMHU
nojiMMepamMu ObLT OCYIIECTBIEH mocpenctBoM auddysnonnoit moxenu boiina. beiio
MOKa3aHO, YTO KWHETUKA COpPOIMU TIIIOKO3bl CHHTE3UPOBAHHBIMHU TMOJUMEpPAMU
JTUMUTHPYETCS CMeNaHHO-AU(G()Y3HOHHBIM MEXaHHU3MOM C TpeoOJiajaHueM BHEIIHEH
mubdy3un.

Takum oOpa3oM, BBEJICHHE JUTaHAa — OOPHOW KHCIIOTBI, CIIOCOOCTBYET YITYUIICHHIO
COpOILIMOHHBIX CBOMCTB CHHTE3UPOBAHHBIX MTOJTMMEPOB MO OTHOIICHHUIO K TTIOKO3E.
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HEPCIIEKTUBHBIE MATEPUAJIbI VIS CO3TAHUSA BPEMEHHBIX
PAHEBBIX ITIOBA30K - JKEJJATUH/TAHHUHOBBIE I'M/IPOI'EJIN

OcetpoB K.O., Ycrienckas M.B.

Hayuonanvnwiii uccnedosamenvckutl ynusepcumem UTMO, 2. Caukm-Ilemepbype
ko_osetrov@itmo.ru

CeromHs KenaTUH-TAHHUHOBBIE THIPOTENM aKTUBHO HCCIEAYIOTCS ISl MPHUKIAIHOTO
npuMeHeHuss B oOjactTu  OuomarepuanoB. TaHHMH  oOecreyuMBaeT  CUJIBHOE
aHTHOAKTEpUAIbHOE JEHCTBHE TaKMX MaTepuajioB [1] Kk TOBOIBHO IIUPOKOMY CIIEKTPY
OaKkTepHaTbHBIX KyJIbTYp. JKemaTHH SBISETCS TIIABHBIM KOMIIOHEHTOM, CO3AIOIIHM
OCHOBY JUISI ITOJIMMEPHOM CETYATOW CTPYKTYpPbl, MUMUKPUPYIOLIEN MOJ BHEKJIETOYHBIN
MaTpukc [2], 4Tro MmMo3BOJAET 0OECHEUUTh OMOCOBMECTHMOCTH C TKAaHSIMH YEIIOBEKa.
[Tocre COOTBETCTBYIONIETO OKHWCJICHHS CIIMBAIONIMK areHT (TaHHHWH) MpHoOpeTaeT
CIIOCOOHOCTh K 0Opa30BAHMIO CBA3EH C JKEIATHUHOM, MPHUBOAAIIUM K (POPMHPOBAHUIO
MOJIMMEPHON CeTKU (PUCYHOK). JlocTaTo4HO mpocTasi TEXHOJOTHSI CHHTE3a U JIETKO
KOHTPOJIMPYEMbIE CBOWCTBA 00pa3YIOIIUXCs TUApOreNield 00eceunBalOT UM MOTEHIUAT
JUTSA JambHEHInX pa3paboTok B chepe MEAUIIMHCKOTO MaTePHAIOBEICHHS.

Texymuit nokinan o000IIaeT COOCTBEHHBIE WCCIENOBAHHUS B O00JIACTH KEJIaTHH-
TaHHUHOBBIX THaporesneil. Panee ObulM W3y4YeHBI BIMSHHUE THUIA U COOTHOIICHHUS
okucnuTenbHoi cucteMbl (Ha ocHoBe H202/IMCO/KMnO4/KIO4), TexHOIOTHYECKHX
napametpoB (pH/Tremneparypa), nononHurenbHoi cuBky xenezoM (0.005+0.007 moinb
FeCls/r MmoHOMepa) u npyrux (GakTOpoB HA (PU3MKO-XMMHUYECKUE M IKCILTYyaTAI[HOHHBIC
CBOWCTBa THIPOTEIICBBIX MaTepHraiioB [3].

H,N
H
0 . o)
O-H pH, ° o H,N @
o 4+ HOOH —* + _
H —0 NH,

OcTaToK rannoBsoi Mepekuckb OKMCNEHHbIW OCTaToK Kenarux CwnTan ceTka
KMCINOThI

eogopopa MONeKyNbl TAHHWHA
(cyBecTpar TaHHUHA)

HccnenoBanne OpPUEHTHPOBAHO HA  PacCMOTPEHHE  COPOIMOHHOTO  ITOBEJICHHS,
KucIopoao/naponponunaemocty (1550 + 1850 r/[m?-u]), pusuko-mexannueckux (¢ = 30
+ 70 klla; € = 150 = 300 %) U TepMHUYECKUX CBOWCTB B 3aBUCUMOCTH OT
BhIIIIEYKa3aHHBIX (akTopoB. [lokazaHo BiMsIHME MapaMeTpOB HA CTPYKTYPY M CBOWCTBA
koMmo3uiui. [IpogeMoHCTprpOBaHa BO3MOXKHOCTh CO3JaHUs BBICOKOA(()EKTUBHBIX Ha
OCHOBBI JIA PAHCBBIX ITOBS30K Ha 0ase KeJaTHH-TaHHUHOBBIX FI/II[pOFGJIGf/'I.

Cnmcok JiuTepaTypsl:

[1] Kaczmarek B. Materials (Basel) 13 (14), 3224 (2020).

[2] Tytgat L., Markovic M., Qazi T.H., Vagenende M., Bray F., Martins J.C., Rolando
C., Thienpont H., Ottevaere H., Ovsianikov A. J. Mater. Chem. B 7, 3100-3108 (2019).
[3] Osetrov K., Uspenskaya M., Sitnikova V. Polymers (Basel) 14 (1), 150 (2022).

249



4-P-22
HOBBIN NEPCHEKTUBHBIN MOJIEKYJISIPHBIN NEPEKJIIOYATEJ b
(3-(M30BYTUJIAMMHO)XO0JI-24-AHOBASI KUCJIOTA) IS
CO3JAHUS PH-9YBCTBUTEJIBHBIX MYJIBTUJINIIOCOMAJIBHBIX
KOHCTPYKIIUI

[TonoB A.C., Edumona A.A., SpocnaBoB A.A., JIykamoB H.B., Kazannes A.B.

Mockosckutl cocyoapcmeennwiil ynusepcumem um. M.B. Jlomorocosa,
Xumuueckuti paxynomem, 2. Mocksaa.
tosh.popov@yandex.ru

B mHacrosimee Bpemst it OOpbOBI C TSHKETBIMH 3a00JIEBaHUSIMH, B TOM YHCIC
OHKOJIOTUMECKUMH W  WH(QEKIMOHHBIMH, aKTUBHO pa3pabaThIBalOTCS  CTHMYII-
YyBCTBUTEIIBHBIE JIMIIOCOMANILHBIC KOHTEHHEpPHI, CIIOCOOHBIE K BBICBOOOXKICHUIO
WHKAICYJIMPOBAHHBIX BEIIECTB B OTBET Ha W3MEHEHHME BHEIIHUX yciioBuil. Hambosnbmee
pacrpocTpaHeHHEe MONYYHiIn pH-4yBCTBUTEIBHBIC JTUIIOCOMBI, JJISI CO3JaHUS KOTOPBIX B
JIUTHTHBIA OWCIION BCTPAMBAIOT «MOJICKYJISIPHBIC TIEPEKITIOYaTeINy — JTUIUI0MOI00HbBIE
BEIICCTBA, CIOCOOHBIC W3MEHATh KOH(POPMAIUIO IIeTIed WM OPUCHTALUI0 TIOA
neiictBueM pH. IlomydeHue aUMmocoM, CIOCOOHBIX OBICTPO BBICBOOOXKIATh OOJBIIYIO
YacTh MHKAICYJIMPOBAHHOTO BEIIECTBA, OCTACTCS aKTyaIbHOH 3a/1a4eH.

B nanHoii paboTe B KauecTBEe MOJCKYISIPHBIX PH-UyBCTBUTENBHBIX TMepeKtodaresncii
UCTIONB30BaHbl ~ TPOM3BOAHBIC  JuToXoieBod  kumciaotel  (JIK),  comepkamue
KapOOKCHJIbHBIC AHMOHHBIC W PAa3JIMYHbIC KATHOHHBIC TPYIIIbI, MPUKPEIUICHHBIC K
MIPOTUBOTIOJOXKHBIM ~ KOHIIAM CTEpOMIHOTO sipa. lIpoBeneHa OIEHKAa CKOPOCTH
BBICBOOOKJICHUSI WHKAIICYJTMPOBAHHOTO BEIIECTBA W3 JIMIIOCOM, COJICPIKAIIMX pPa3HbIC
NIEPEKITIOYATEIN; UCCIIeI0BaHa IMTOTOKCUYHOCTD JIMTTOCOM.

[Tokazano, 4TOo Hambojee TEpPCHEKTUBHBIM mpou3BoaHbM JIK  sBiusercs  3-
(M300yTHIIAMUHO)X0J-24-aHOBasi KHUCJIOTA, TaK KaK JIMIIOCOMBI, COJEp)Kalllhe TaKou
MEePeKIIIoUaTellb, CIOCOOHBI BBICBOOOXKAATH 110 95% CONEPKUMOTO YyKe B MEPBYIO
MUHYTY TIpH TiepeHoce B cpeny ¢ PH 6,5 u HuKe, IEeMOHCTpUPYS MPU ITOM HHU3KYIO
IIUTOTOKCHYHOCTH ¥ BBICOKYIO arperaTuBHYIO0 CTa0UITBHOCTD.

%

L{\g

OH

A

Puc.1 — 3-(m300yTHiIaMUHO)X0J1-24-aHOBasA KKCIIOTA.
Jlnst noBbIeHus 3(hHEKTUBHOCTH TOCTABKH M YBEJIMUEHUS TeparneBTudeckoro sddexra
JIUTIO COMBI C NEepeKIIIoYaTesieM CKOHIIEHTPUPOBAHBI Ha HIOBEPXHOCTH
OuonmerpaiupyeMbIX KaTHOHHBIX HAHOYACTHI[ TOJHCaxapuja XWTO3aHa; MOJ0O0PaHEI
YCIIOBHSI, TPU KOTOPBIX HAOMIOMAeTCsi MaKCUMallbHAsi CKOPOCTh BBICBOOOXKICHUS
MHKAICYIMPOBAHHOTO BEIIECTBA U3 MYJIBTUIMIIOCOMAIFHOTO KOMILIEKCA.
JIumocombl u MYJBTHIIATIO COMATBHBIE KOHCTPYKITUH, cofiepIKaIme 3-
(1300yTHUIaMUHO)X0NI-24-aHOBYIO KHCIIOTY, B TMEpPCHEKTUBE MOTYT MPUMEHATHCA B
OvoMenuIMHE I WHKAINCYJIHPOBAaHUSA W JOCTAaBKU OHMOJIOTMYECKH AaKTHBHBIX
COCTHUHECHUM.
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4-P-23
MOHHBIII MEXAHH3M MTEPEHOCA 3APSIJIA B PACTBOPAX
AJIbBYMHUHA YEJIOBEKA

CanbrukoBa XX.A.!, Kononos A.A.L, Kactpo P.A.!

LPoccuiickuii 2ocyoapcmesennuiii nedazozuveckuii ynusepcumem umenu A. M. Iepyena,
Gaxynomem puszuxu, e. Canxm-Ilemepoype
jannete90@mail.ru

B Hacrosiiee Bpems TSI MCCIICAOBAHUS SICKTPOPUIUICCKUX CBONCTB OMOIOTHUECKUX
CUCTEM IIUPOKO HCITOJIB3YETCSI METOJ TUAIICKTPUUECKO# criekTpockonuw [1]. B nanHoi
paboTe mpeacTaBIeHBl pPE3yAbTaThl KCCIEAOBAaHUS IPOILECCOB IEpeHoca 3apsaa B
BOJTHOM pacTBope ainpOymmuHa gdenoBeka (20%), conepxamem Taxke woHsl Na* u Cl- (3
rp/n). HM3mepeHHs TMPOBOJUMOCTH TIPOBOJIMIMCH C TIOMOIIBIO JTUAIEKTPHUECKOTO
cunektpomerpa Concept-81 (Novocontrol Technologies GmbH) B muana3one yactor f =1
—510° 'y m Temneparyp T =306 — 315 K.

Haiinena crerneHHas 3aBUCUMOCTD AJICKTPOIIPOBOAHOCTH OT 4acToThl (Puc. 1), koTopas
NPaKTUYECKU HE 3aBUCUT OT Temreparypbl. llepeHoc 3apsga B JaHHOM pacTBOpPE
o0ycloBIIeH JBWKCHHEM HOHOB. [lomydeHHBIE pe3ynbTaThl OOBIACHAIOTCS B paMKax
MOJIEI MOHHOTO MEXaHW3Ma JIIEKTPONPOBOAHOCTH (DpeHKeNs CIeayrommM o0pa3oM].
Wmetomiecss B pactBope anboymunaa voHbl Na* u Cl” mpuiumnaroT Kk MOJeKyIaM BOJbI U
o0pa3yloT ¢ HHMH €IWHOC IIeJoe. BclieacTBHE TEIUIOBOTO JBW)KCHUS HWOHBI
NEPUOINIECKH OTPHIBAIOTCS OT MOJIEKYN BOJBI, TPAaTS SHEPTUIO0 HA TPEOOJICHUE CHII
CICTUICHUSI, T.€. Ha akTuBaIuio (£,). [Tocme oTpbiBa OT MOJEKYJIbI HOH, KaK CBOOOTHAS
Y4acTUIa MPOXOJAUT HEKOTOPBIH MyTh JJIWHOW TOpPSAKA Pa3MEpOB MOJICKYJIBI BOJBI H
NpUJINIaeT K HOBOM MoJjeKyse. B mporecce MBMKEHHUS MOHBI TAaK)KE CTAJIKHUBAIOTCS C
MOJIEKYJIaMU abOyMHHOB, YTO YCJIOXHSET OMHCaHWe WX ABIKeHUH. CpeaHss amuHa
cBoOoHOrO mpobera wona 3aBucut oT ero tuma (Na® u Cl) u MexMoIeKyIsIpHOTO
B3aUMOJICUCTBUS B MCCIEAYEMOM pacTBOpE. DJIEKTPONPOBOIHOCTh ¢, MPEICTaBICHHAS
Ha Puc.2 3aBucut ot Temneparypsl 1 cienyomum oopasom [2]:

- Ea
T

o' (1) = Aexp(——2)

PaccunranHas sHeprus akTUBaLMM Mpolecca 3IeKTponpoBogHocTH £, = 0.38 £0.033B.

2534 " ——1In c' (1000/T)

— Linear FitofIn ¢’

N

25,4 4

InG', [S/sm]

-2554

-25,6 4

—— ' (315)

T T -25,7 T

T T
10° 10 10° 10° 10* 10° 10° 3,18 3"20 3,‘22 324 3,‘26
Freq, [Hz] 1000/T , 1/K

Puc. 1. — YacToTHas 3aBUCUMOCTb Puc. 2. — TemnepaTypHast 3aBUCHUMOCTb
anekTponpoBogHocTH pu 1 = 306 — 315 K. aJIeKTpoIpoBoHOCTH Ha yacTote f= 100 I'm.

Cnmcok JiuTepaTypsl:
[1] ed. Raicu V, and Feldman Y. Oxford, Scholarship (2015).
[2] Aoamuesckui M. J1.: Dueprus (1972)
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4-P-24
BJIUSIHUE YCJIOBUII ®OPMUPOBAHMSI MATPHUI] HA OCHOBE
MOJIN-e-KATIPOJIAKTOHA HA AJICOPBIIUIO APTUHUHA

Cepenxuna I[1.M.1?, Yabuna A.C.%, Hamekun A.B.3, JIuxaueB A.M.%, Hamexuna FO.A !

YUnemumym yumonoauu PAH, 2. Canxm-Ilemepbype
2Canxm-Ilemepbypackuti nonumexuuyeckuti yuusepcumem Ilempa Benuxozo,
2. Cankm-Ilemep6ype
3dusuxo-mexnuueckuti uncmumym um. A.®@. Hogpgpe PAH, 2. Canxm-Ilemepbype
seredinapl@mail.ru

[Tonu-e-kanponakton (I1KJI) mmpoko ucnonb3yercs B TKAHEBOM MHXKEHEPUU B KAUECTBE
KapKacCHOTO HOCHUTEI JIJisl TKAaHEHMH)KEHEPHBIX KOHCTPYKIIHMM, COAEepKAIINX KIETOYHYIO
kyaeTypy [1]. TIKJI oOTHOCHTCS K TOJYKPUCTAUTMYECKUM TMOIUdGUpaM U TpH
KpUCTaJIM3auuu obpasyer ceponutsl. M3menenune ycnoBuil GopMUpOBaHUS MaTpHI
TI03BOJISCT MOJIYYaTh Pa3IMIHYIO CTPYKTYPY MOBEPXHOCTH [2]. Marepuaibl, BXOASIIHE B
COCTaB TKAHEHH)KCHEPHBIX KOHCTPYKLHMN, JOJDKHBI CIIOCOOCTBOBAThH aIre3uu M
npoiaudepanuu  kietok [1]. TIKJI — ruapodoOHBIE MaTepuan, HE HMCIOIIHA
MOBEPXHOCTHOTO 3apsja, YTO MPUBOAUT K HEOOXOJUMOCTH MOJIU(PUKALMK €ro
MOBEPXHOCTH, TMO3TOMY Obuta mpoBeneHa wmoaudukanus [IKJI amuHOKHCIOTOM
aQpPTUHUHOM, O0JIAJAIONIUM JBYMS aMUHOTPYIIIAMH, OJHA U3 KOTOPBIX CBSI3BIBACTCS C
[1KJI, a BTOpast mpuaaeT MoJOXKUTEIbHBIN 3apsia U THIPO(PHUIBHOCTh TOBEPXHOCTH [2].
[lenpto naHHOW pabOTHI CTAJI0 HU3YYEHHE BIMSHHUS CTPYKTYpbl MOBEPXHOCTH, a
CJIEIOBATENIbHO, W YCJIOBHI (OPMUPOBAHMSI MaTpull Ha ajacopOuuio aprunuHa. [[is
MOJIYYEHUS MATpPUIl C PA3JIMYHON CTPYKTYpPOM MOBEPXHOCTU HM3MEHSIU YCIOBUS HX
dbopmupoBanusi, a uMeHHO, KoHIeHTpanuto [1IKJI B xinopodopme (0,02 r/mi u 0,06 r/mm),
00bEM pacTBOpa IIOJHMMEPA HAHOCUMOIO Ha eauHmiy miomanu (20 mxi/cm?, 50
MKi/cM?, 75 MKI/cM?) U TemImeparypy uchapeHus pactBoputens (+4°C u +37°C).
Crpyxrypy nosepxnoctu I1KJI matpun anann3npoBanu B NOJSIPU30BAHHOM CBETE. bbu1o
BBISIBJICHO, 4YTO HaWOONbIIYI0 pPa3sHULy B pazMepax c(epoJuToB HAOIIOAIA MpPU
BapbUPOBAHUU TeMIlepaTypbl ucnapeHus pactBoputens (4°C - cheponutsl ¢
HaMEHbBIMM JuaMmeTpoM, 37°C - ¢ HanboIbIIM). MaTpHIIbl C Pa3IMYHON CTPYKTYPOM
noepxHocTU Moauduuuposanu 0,5M BoaubM 1 0,25M BOJIHO-CIHMPTOBBIM pacTBOPAMHU
apruauHa. Jlyis KonudecTBeHHOU oreHku copOimu aprununa Ha [TKJI maTpuimsl Obuia
UCMOJb30BaHa HUHTUApPUHOBAs pekaus. HaubOonpliee KOIMUECTBO aMUHOKHCIOTHI
ObUIO OOHapyXeHO Ha MaTpulax, cpopMUpOBaHHBIX Mpu Temieparype +4°C u Ha
Matpuniax ¢ konmentparueir 0,06 r/mn IIKJI B xmopodopme, o6padoranusix 0,5 M
pacTBOopoM apruHuHa B TeueHue | yaca. [Ipu oOpaGoTke marpuil B TedyeHue 1 cyTok
HauOOMbIIAsT aJCOPOIMOHHAST CIIOCOOHOCTh Takke 3aUKCHpOBaHA Ui MAaTpHII,
obOnanaromux cdepoauTaMi MeHbIIero auamerpa, obpadoranneix 0,5 M pactBopom
apruHuHa. TakuM o0Opa3oM, MOXHO CHeNaTh BBIBOJ, YTO CIOCOO (OPMHPOBAHUS
MaTpul], 0COOEHHO CHMXEHHE TEMIIepaTyphl, MOJOXXUTEIBbHO BIMSAET Ha aJCOpPOIHIO
apruHuHA.

Cnucok JquTeparyphl:

[1] Yedekci B., Tezcaner A., Yilmaz B., Demir T., Evis Z.. Journal of the Mechanical
Behavior of Biomedical Materials. 125, 104941 (2022).

[2] Nashchekina Y., Chabina A., Nashchekin A., Mikhailova N. Polymers. 5, 12 (2020).
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4-P-25
MMOJIYYEHUE Y UICCJIEJOBAHUE CBOICTB
MOJAPULINPOBAHHBIX KOHIYUTOB JUISI PETEHEPALINA
MEPE®EPHYECKNX HEPBOB

Taraugypasiesa H.A L, Jipecesuuna E.H.Y, Jlo6posonsckas W.IT.22,
KOnuu B.E.1?2

L Canxm-Ilemep6ypeckuii nonumexnuueckuti ynusepcumem Ilempa Benuxozo,
2. Cankm-Ilemep6ype
2Uncmumym evicokomonekynsipuuix coeounenuti PAH, 2. Cankm-Ilemepoype
jemalal996@gmail.com

B coBpemeHHON  HEWpPOXUPYPIMM  IOBpPEXACHHbIE  NEpUPEPUUECKUE  HEPBBI
BOCCTAHABJIMBAIOT C TOMOIIBI0 XHUPYPrHYECKOTO BMENIATEIhCTBA 0€3 MNPUMEHEHUS
UMIUTAHTATOB WM TPAHCIUIAHTATOB MPHU TPAaBMHUPOBAHUU HepBa (Auactasze) He Ooiee 3
cMm. OnHako, Ipu auacraze Oosiee 3 cM, MPsSIMOE HAJIOKEHUE IIBOB 0€3 MPUMEHEHUS
UMIUIAaHTATOB WJIM TPAHCIUIAHTATOB HEBO3MOXKHO H3-32 BO3HHKAIOMIETO HATSHKCHUS,
OTPUIATENIPHO BIMSIONIETO HA pEreHepalyio HepBa W/WIM HEJ0CTaTKa HEPBHOTO
Martepuaia. [IpumeHeHre monblx KOHAYUTOB 06€3 MoauuKaTOpoB Mpu AedekTax Ooiee
3 CM 3aTpyAHHTENTHHO B CBS3M C VYBEIMYCHHEM II0 MEpe pOCTa aKCOHOB WX
ne3zopranuzanuu. [1o3ToMy 1enbio UcclieJOBaHUS SIBISETCS TOTy4YeHUEe U MCCIIeOBaHUE
TpyO4aThIX KOHIYUTOB, MOIU(MUIUPOBAHHBIX BOJIOKHUCTBIMH  HAIOJHUTEIISIMH,
OPUEHTHPOBAHHBIMH BJOJb HAMPABJICHUS POCTAa aKCOHOB JJIsi BOCCTAHOBIICHHUS HEPBa
pazmepomM Ooiiee 3 cM.

TpyOuatas  marpunia Ha  ocHoBe  monu(L-makTthma)  mollyueHa — METOJOM
3JIeKTPO(HOPMOBaHNS; HAITOJHUTEIN HA OCHOBE XHUTo3aHa B Bujae noju- (PChs) u Mono-
(MChs) BosiokoH, HamoysHeHHBIX HaHopuOpmwuiamu xuthuHa (Chs-ChNF), momyueHst
METOJ0M MOKpPOTo ()OpMOBaHUSI.

[Ipy u3yuyeHUH BOCCTAHOBJICHHS JBHUraTeIbHOM AKTUBHOCTH M HEPBHO-MBIIICUHBIX
byHKIUH, U3MEpeHni aMIUIUTy sl M-0oTBeTa, a Takxke npu oueHke SFI ycranosneHo,
YTO C yBEIWYCHHEM COJIEp)KaHUS HAHOUOPWIT XWTHHA B XHTO3aHOBBIX BOJIOKHAX,
yBEIMYMBAETCA CTENEHb pereHepalud HepBa M, Kak CIEJICTBUE, CTEleHb
BOCCTAHOBIICHUS IBUTATEIIbHOW AKTUBHOCTH KHUBOTHBIX.

[TorHOTO BOCCTaHOBJICHUS, KaK MPHU WCIOJIB30BAaHUH ayTOHEBPAJTbHOW BCTaBKH, TaK H
NPY UMIUIAHTUPOBAHUHU TIOJIBIX TPYOUYATHIX KOHAYHUTOB M KOHAYUTOB C HAMOJIHUTEISIMU
He Habmoganu (B CpaBHEHWHM C MHTAKTHOW KOHEYHOCTHIO). OJIHAKO, CTENeHb
BOCCTAHOBIICHUS (DYHKIIMOHMPOBAHUS KOHEYHOCTH MPH MPUMEHEHUH TOJIBIX KOHYHUTOB
B CPaBHEHUU C HANOJIHEHHBIMHM 3HAYUTEIBHO HUXKE, YTO MOJITBEP)KIAET CIIOCOOHOCTH
HAMOJHUTENEH BIMATH HA CKOPOCTh, KOJMYECTBO W HANpaBJICHHE POCTa aKCOHOB, YTO
CBSI3aHO C TEM, YTO HAIOJHUTEIN UMUTHPYIOT OPHUEHTUPOBAHHYIO apXUTEKTypy HEpBa,
YCHJIMBAIOT ~TOMOTpaMiYecKHe CHTHAJIBI, 4YTO B COBOKYITHOCTH OOECIICUYHBAIOT
UICATBbHYIO CPEy /Ul POCTa KJIETOK M pereHepaluy akCOHOB.

baaroxapuocTu

Paboma evinonnena npu nooodepocke PH®, epanm Ne 19-73-30003.

253
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CHCTEMA AJIPECHOI JIOCTABKH JOKCOPYBUIIMHA HA
OCHOBE MOPUCTBIX METAJII-OPTAHUYECKNX KAPKACOB

Tpymmna J1.5.12, Canau A O.23 Bypauesckas O.A.%, Ilannaesa T.H.!, Conngaros M.B.%,
Byrosa B.B.*

*oHUI] «Kpucmannozpagpus u pomonuxa» Poccutickoti akademuu nayk, 2. Mockea
2 [IMI'MY um. U.M. Ceuenoeéa Munucmepcmesa 30pasooxpanenus Poccuu
(Ceuenosckuii ynusepcumem), 2. Mockea
3Ckonrosckuti uncmumym nayku u mexuonozut, 2. Mockea
*Meoicoynapoouviii ucciedo6amensCkull UHCIMUNYm UHMeNIeKmyalbHblX MAMEPUAIOs
FOoicnozo gpedepanvrozco ynusepcumema, e. Pocmos-na-oony
trushina.d@mail.ru

Meramn-oprannueckue kapkacHsie noiaumepsl (MOKII) umeror Gonbliod moTeHITHAT
JUIsi OMOMEUIIMHCKUX TPUMEHEHHI Oyiaroiapsi YHUKaJIbHON MOPUCTOCTH HAHOYACTHII,
KOTOpasi TO3BOJIIET JOCTUTaTh BBICOKMX  TIOKa3aTeled 3arpy3kd  IeJIeBBIMU
JTUATHOCTUYCCKUMHU M TEPAlCBTUYCCKUMHU  COCOUHEHUSMHU. J[nsg  yBeTW4eHHS
¢yaxaumonansHocTt MOKII co crtpykrypoit thma UiO-66 MerogoM aacopOuuu u3
pactBopa chopMUpOBaHbl 00OJOYKM W3  ajbI'MHATa, TAHWHOBOW  KHUCJIOTHI,
NOJIMBUHUJITTUPPOIIUIOHA, TuTIOpoHuKa F127, a Takke ¢ MOMOUIBIO CHIIAHU3AINH
noBepxHoctt MOKII ObuTé MmosydeHbl HaHOYACTHIBI sAApo-000d0uka UiO-66@SiOs.
N3y4yeHo BIusSIHUE OJYYEHHBIX 000JI0UEK Ha pacipeielieHe HAaHOYaCTHI] 10 pa3Mepam,
UX JI3€Ta-TIOTEHIIMAIBI U arperaTUBHYIO YCTOMYMBOCTH B MOJIENBHBIX OHOJOTHYECKUX
cpenax. Ha ocHoBaHMU aHanW3a MaHHBIX OBLIM BBHIOPAaHBI HAHOYACTHIIHI SIAPO-000T0UKa
UiO-66@SiO2, KOTOpbIE HCIIOIB30BATH B KAUECTBE KOHTEHHEPOB ISl BHYTPHKIICTOYHOM
JIOCTaBKU JIOKCOpyOuIlMHa. bBbIIO MoOKa3aHO, YTO KpeMHHUEBas 000JO0YKa IMO3BOISIET
3HAYUTENBHO  YMEHBIIUTh  CIIOHTAHHOE  BBICBOOOXKJIEHHWE  HU3KOMOJIEKYISPHOTO
MIPOTUBOOITYXO0JIEBOTO aHTHOMOTHKA. [[OBEpXHOCTH KOHTEHHEPOB C JTOKCOPYOHUIIMHOM
MOIU(UIIMPOBATH KOHBIOTATOM IUTFOpOHUKAa ¢ QonueBoit kucinortoir (F127-FA) s
obOecriedyeHUs]  aIpECHOCTH K  LEJEeBBIM  KieTkam. M3yueHo B3auMOJIEWUCTBHE
pa3paboTaHHBIX aJpecHbIX KoHTelHepoB c kieTkamMu MCF-7, MeMOpaHbl KOTOpBIX
OBEPIKCIPECCUPYIOT PELEnTopbl (ONMEBOM KUCIOTHI, a Takxke ¢ Makpodaramu 0e3
oBepaIKcrpeccuu penentopoB. MccnemoBanus wmHTepHanmu3anuu mokazanu, uyro UiO-
66@Si0,@F127-FA unTepnanmusytorcs kietkamu MCF-7 perentopo-onocpe10BaHHbBIM
obpazom. TecThl Ha  IIUTOTOKCHYHOCTH  MPOJAEMOHCTPUPOBAIA  OTCPOUYCHHOE
HacTyruieHue 3¢d@ekra oT JTOKCOpyOHIIMHA TPH JOCTaBKE B COCTaBe KOHTEHHEPOB Ha
kietkax MCF-7 in  vitro. B pesynpTare ucClieJOBaHWs TMOKa3aHO, dTO
JIBYXKOMITOHEHTHast 00os0uka u3 SiO2 u KoHbIOTraTa ¢ (POIMeBON KUCIOTON olecreuna
3HAYUTEJIbHOEC UHTUOUPYIOIIee AeHCTBUE TOKCOPYOUIIMHA Ha PAKOBBIE KICTKHU.

Cnmcok JiuTeparTypsl:

[1] Trushina D.B., Sapach A.Y., Burachevskaia O.A., Medvedev P.V, Khmelenin D.N.,
Borodina T.N., Soldatov M.A., Butova V.V. Pharmaceutics. 14 (7), 1325 (2022).
baaroxapuocTu

Pabomwi nposedenvt npu nooodepoicke epanma PH® Ne 21-74-10058.

254



4-pP-27
XUPOOIITUYECKHUE CBOMCTBA COJIEBBIX KOMILUIEKCOB
XUTO3AHA C L- 1 D-ACHAPATMHOBOM KUCJIOTOM

VYmakosa O.C., I'erens H.O., IllutoBckas A.b.

Capamosckutl HaYUOHAIbHBLL UCCTE008AMENbCKUL 20CYOAPCMBEHHDBLLL
yuusepcumem um. H.I. Yepuwvrtuesckozo, 2. Capamos
olgakol4dina777@yandex.ru

Panee nHamu mokazaHo, 4TO cojieBble KOMIUIEKCH xuTo3aHna (CS) ¢ auacrepeomepamu L-
n D-ackopOuHOBOW KHCIOTBHI (ASCA) 3HAYMMO pa3IMYalOTCSd XHPOONTHYCCKUMHU
XapakTepUCTUKaMu U Ouosorndeckol (QyHkuoHanbHoCcThiO [1, 2]. Ilpm sTOoM
HanOoJbIIe OMOJOTHYECKON aKTHUBHOCTRIO oOmamator comun CS ¢ Oumomormuecku
HeakTuBHOM D-ASCA. B mponokeHue NaHHBIX UCCIENOBAaHUN B HacTosIeld padoTte
U3y4YeHA TUCHEPCHs JUTMITHUYHOCTH U ONTHYECKOTO BPAIIEHUS COJIEBBIX KOMILIEKCOB
CS co crepeomepamu L- u D-acmaparunoBoit KuCIOTBI (ASPA). OIleHEHBI TaKXKe
0coOEGHHOCTH HaaMoJIeKyJsipHOro ymopsimoueHus conet CS:-L-AspA u CS:-D-AspA B
pacTBope M UX aHTHOAKTepUaIbHasi aKTUBHOCTb.

Ycranosneno, uto L-ASPA mMeer Oojiee BBICOKYIO PEaKIMOHHYIO CrocoOHOCTh ¢ CS
npu coneobpazoBanun, yeM D-ASpA. Bognwsie pactBopel conmeit CS ¢ L- u D-
acnaparuHaT-annoHoM B Y®-obnactu xapakrepusyiorcs dddexkrom  Korrona
BcieacTBHEe  (OPMHUPOBAHHUS  aMUHOAcMaparuHatHoro xpomodopa. Ilpu  sToMm
pean3yoTCsl OIM3KHE TI0 MOMAYJII0, HO TPOTHUBOIOJOXKHEIE 10 3HAKY (+, —) 3HAYCHUS
MOJISIpHOU 2ymunTudHOCTH [0]. B Buammoit obmactu criektpa pactBopsl CS-L-ASpA u
CS-D-AspA mnoka3bIBaloT IUIaBHBIE KPUBBIE JUCTIEPCUU ONITUYECKON aKTUBHOCTH, JIEBOE
BpAlllCHUE W CYMICCTBEHHO PA3JIMYAIOTCS MOJYJEM YACIBHOTO ONTHYECCKOTO BPAIICHHS
[a]. Bo Bcex cmywasx peanusyemble 3HaudcHHs [0] u [0 ompemenstoTcss MOJbHBIM
COOTHOIIIEHUEM MOJINMEP/KUCTIOTA. DKCTpaKIMOHHAs KPUCTAILTU3AIIHS C
HCIIOJIb30BAHUEM CIUPTOBOTO pacTBopa L-MeHTona mokasana BIMSHHE CTEpeonu3oMepa
ASpA Ha ckopocTh (a30BOro pasaelieHus] XUpPaIbHON MOJIETbHONW CHUCTEMBI B BOJHBIX
pactBopax CS-L-(D-)ASpA u pasmep ¢opmupyrommxcs (a3oBbIX arperaToB: Ooiiee
KPYITHBIE YaCTHIIBI arperupOBaHHBIX KpUCTaioB L-MeHTONa 06pasyrotces B cpene CS-D-
ASpA. B COBOKYIHOCTH TIOJIYYCHHBIC PE3yJbTaThl YKa3bIBAIOT HAa CYIIECTBEHHBIC
paznuumsi B TPOCTPAHCTBCHHOW OpraHW3allid CTEPEOMEPHOOOOTAIICHHBIX COJICBBIX
komruiekcoB CS ¢ L- u D-AspA.

B ombiTax in Vitro BISBICHO pa3iiyuue B XapaKTepe BO3ACHUCTBUS XUPATbHBIX MOJMCOJICH
XUTO3aHA Ha JYKAPHOTHUYCCKHE M TPOKAPHUOTUYCCKHE KJICTKH B 3aBUCUMOCTH OT HX
XUpOONTHUECKUX XapakTepuctuk. [lokazano, uro comu CS-D-ASpA mposBisioT Oomee
BBICOKYIO aHTHOAKTEPUATbHYIO aKTUBHOCTh KaK B OTHOIICHUHW TPAMITOJIOKUTEIBHBIX, TaK
Y TPaMOTPHUIIATEIIBHBIX TATOTCHHBIX U YCIIOBHO-TTATOTCHHBIX OaKTEPHH.

Cnucok JIuTepaTyphbl:

[1] Gegel N.O., Zhuravleva Yu.Yu., Shipovskaya A.B., Malinkina O.N., Zudina L.V.
Polymers. 10 (3), Article 259 (2018).

[2] Llunosckas A.b., Manunkuna O.H., 'ecenv H.O., 3youna HU.B., Jlyeosuykas T.H.
N3B. Akagem. Hayk. Cep. Xum. 9, 1765 (2021).
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Hccnedosanue svinonneno 3a cuem epanma Poccutickoeo nayunozo ¢honoa Ne 22-23-00320.
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4-P-28
COIOJIMMEPBI BAHIJI®OC®OHOBOI1 KUCJIOTHI 151
WHAKTUBALIMYA BUPYCHOU HHOEKIIUN

Yecnokona E.B.%, 3apy6aes B.B.2, Byukos E.B.3, Hazaposa O.B.%, 3onorosa 10.1.1,
[Manapun E.®.1

YUnemumym evicoxomonexynsapuvix coeounenuti PAH, 2. Cankm-Ilemepoype

2HUU snudemuonozuu u muxpobuonoeuu um. Ilacmepa, 2. Canxm-Ilemepbype

3Canxm-Ilemepbypackuii nonumexuuyeckuti yuusepcumem Ilempa Benuxozo,
2. Canxkm-Ilemepoype

[lenpto wuccnenoBaHus ObUT CHUHTE3 HOBBIX CHHTETHUYECKHUX IIOJIMMEPOB HA OCHOBE
BuHUI(pOoCcPoHOBON KuciaoTel (BOK) m oneHka uMX NpOTHUBOBHPYCHOW aKTUBHOCTH B
OTHOIICHUH BHUpYcCa TPUIINAa B SKCIIEPUMEHTAX Ha KJIETOYHOM KYJIbTYpe M HAa MOJENU
TPUIIIIO3HON THEBMOHUU Y Ja00paTOpHBIX KHUBOTHBIX. [omomonumep BOK wu
COIOJIMMEPHI Cc 2-IEOKCHU-2-MeTaKpuIaMu10-D-Troko30i (MATD), 4-
akpuionwnMophonuHoM (4-AM), akpunmamuaoM (AA) momydaad METOAOM CBOOOIHO-
paavKaIbHOU (CO)IMOoTMMEepU3au

%%
DRSNS

wo

4-A AA

[TokazaHo, YTO ONTHMAJILHBIMH TPOTUBOBUPYCHBIMHU XapaKTEPUCTUKAMH 00Jaaaet
conosiumep BOK ¢ 4-AM B cootHomenuu 56: 44 mon.% monekymnsipHoit maccoit 33000.
[Tonumep oO0naseT HUBKOM IIMTOTOKCHYHOCTBIO, TPOSIBISIET BUPYCHHTHOUPYIOIIHE
cBorictBa ¢ ICso = 1 mkr/mn u ungekcom cenektuBHocTH 302. [lpodunakruueckoe
WHTpPaHA3JIbHOE MPUMEHEHHUE IMOIMMEpPa Ha MOJCIN TPUITIO3HOW THEBMOHUH Y MBITIICH
MOJIHOCTBIO MPEAOTBpAIIaeT CHeUPUISCKYI0 cMepTHOCTD Tipu Tudenu 90 % KUBOTHBIX
B rpymnme mianebo. PaHee mpoBeleHHBIE HCCIIENOBAHUS CBHUACTEIBCTBYIOT TaKXKE O
criocoOHoct  (ochopcoaepKanux MOJUMEPOB K aKTUBALMM HeCHEeIU(UIecKoi
MPOTUBOBUPYCHOM 3alUThl OpPTaHU3Ma, YTO MOXKET OOYCJIOBJIMBATH KOMIUICKCHBIN
MEXaHU3M OOpbObl C TPUIIO3HONH WH(MEKIMEH MpH HUCHOJIBb30BAHUH TIOJTUMEPOB
M3y4eHHOTO cocTaBa. llonydeHHBIE pE3ynbTaThl CBUACTEIBCTBYIOT O BBICOKOM

NPOTHBOBUPYCHOM  TOTCHIMAJEC  IOJMMEPHBIX  COCOUHEHWA  HAa  OCHOBE
BUHWI()OCHOHOBON KUCIIOTHI.
baaroxapuocTu

Paboma evinonnena npu ¢unarncosoti noooepaicke Munoopnayxu Poccuu (Coenawenue

MNe 075-15-2020-794).
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AJCOPBLMS CIYYAMHOI'O CONIOJIMMEPA HA HEOJHOPOJHOM
NEPUOJUYECKOM NOBEPXHOCTH: TEOPETUYECKOE
UCCJEJOBAHUE B PAMKAX «MUHUMAJIbHOM» MOJEJIA

UBanosa A.C., [Tomoukuit A.A.

HUncmumym evicokomonekynapHulx coeounenuil Poccutickou akademuu Hayx,
2. Canxkm-Ilemepoype
sasinaas@yandex.ru

AncopO1us MoNMMEPHBIX LENEl Ha MOBEPXHOCTAX U T'paHULAX paszjena a3 — sABJICHUE,
Urparolee BaXXHYIO POJb B HayKe O MOJIMMEPAX, KOJJIOMIHON XUMHH, (PU3UKOXMUMHHU
NOBEpXHOCTH, XpomaTorpapuu u T.1. Ciyyail, korja W TMOJIUMEP, U TOBEPXHOCTb
HEOJIHOPOAHBI IO XUMHYECKOMY COCTaBy, HauOoyiee CIOXKEH HHTEpeceH u3-3a
HEOOXOJMMOCTH YYUTHIBaTh KOPPEISIUM MEXAY pacHpelesIeHUs MU MOHOMEPHBIX
3BEHHEB B IOCIEOBATEILHOCTH TETEPOIOJIMMEpPa M CAWTOB HAa HEOJAHOPOTHOM
MOBEPXHOCTU. DTO TECHO CBSI3aHO C MPOOJIEMON MOJEKYISPHOTO y3HABAHUS, UTPAIOIIEM
LHEHTPAJIBHYIO POJIb B MOJIEKYJISIPHON OMOJIOTMM M NPU CO3/aHUU OMOMHUMETHYECKHX U
«YMHBIX» TTOJTUMEPHBIX CUCTEM.

B Hacrosimieit paboTe TeOpeTWYECKHM UCCieIoBaHa aAcopOlMs OJUHOYHOM IIeTH
ciydaiiHoro comonuMepa AB Ha HEOJHOpPOAHOW mToOBepXHOCTH ab ¢ peryaspHbIM
HICPUOMUYCCKIM pacIpesielieHueM HeoaHopoaHocTel [1]. 3amava paccMaTtpuBaiiach B
pamMKax MOJIeJIM YaCTUYHO HAMPABIECHHOTO CIIYYaifHOTO OMYXIaHHS B JBYX U3MEPEHUSX,
KOTOpasi sIBIsieTCS Haubosiee MpOCTOM, U «MUHUMAIBHOW», MOJENBIO Il U3YYCHUS
TOro  siBaeHus. JlJIss BBIUKMCICHUS CTATCyMMbl LM  HUCIOJIb30BAJICSA  METOJ
MpOU3BOIANIUX (QYHKIIMM, yCpEeTHEHUE IO aHCAMOJIIO CITYYaHBIX MOCIEA0BATEILHOCTEHN
MOHOMEpHBIX 3BEHBEB B COINOJMMEpPE BBINOJHAJIOCH B paMKax NPUOIMKEHUs
«pa3MopokeHHOro» Oecriopsiika. Iloka3aHO cyliecTBOBaHME «ONTHMAJIbHOIO» COCTaBa
COMOJMMEpPa U CTENEHH KOppEeNsLMU B MOCIEIOBATEIbHOCTH 3BEHBEB, MPH KOTOPBIX
oOpaTHasi TeMIleparypa, OTBEYalOIlas TOYKEe aJCOpPOLMOHOIO Mepexoaa, HMEeT
JIOKQJIbHBIE MUHUMYM. DTO XapaKTEpHO ISl CHMMETPHYHBIX U CTa00 aCHMMETPUYHBIX
[0 COCTaBYy IIOBEPXHOCTEH, TOrAa KakK I IOBEPXHOCTEH C SPKO BBIPAKEHHOU
acUMMETpUel TaKoro JIOKaJIbHOIO MHUHHMMyMa HeT. Haunyumum azacopbatom ans
CWJIBHO AaCHUMMETPUYHOW TIOBEPXHOCTH SIBIISIETCSI TOMOIOJMMEpP, COCTOSLIMM U3
MOHOMEPHBIX 3BEHBEB, KOMIUIEMEHTAPHBIX OOJBIIMHCTBY YYaCTKOB Ha IOBEPXHOCTH.
PesynbTaThl Ui TOYKM Tiepexoaa ajacopOuuu, TOJyYeHHble B NPUOIMKEHUU
«pa3MOpOKEHHOT0» Oecropska, CPaBHUBAJIUCH C YHUCICHHBIMH pe3ylbTaTaMH s
CIIy4ailHO-NIEPUOUYECKUX AB-CONONIMMEPOB C AJIUHHBIM MIEPUOJIOM, NPEACTABIISIOIINM
co00#1 (PUKCUPOBAHHYIO («3aMOPOXKEHHYIO») CIIY4YaillHYyI0 MOCIEA0BATEIbHOCTh 3BEHBEB
A n B. CpaBHeHue MoKa3ajo, 4TO MPUOJIMKEHUE Pa3MOPOKEHHOTO JaeT MPaKTHUYECKU
TOYHYIO KOJHMYECTBECHHYIO OIIEHKY TOUYKH a/ICOPOIIMOHHOIO Nepexo/a.

Cnmcok JinTeparTypsbl:

[1] Ivanova A.S., Polotsky A.A. Phys. Rev. E 106, 034501 (2022).

baaroxapuocTu

Paboma evinonnena npu ¢punarncosoti noooepoicke Poccutickoco nayunoeo gonoa, epanm
No 22-23-00531.

258



5-0-02

KOMIIbIOTEPHOE MOJAEJIMPOBAHUE KAPBOCUJIAHOBBIX
JAEHAPUMEPOB PA3/IMUHbBIX '’EHEPAIIMA U CTPOEHMUS B
IVIOCKHUX HIEJIAX

Jlutun K.A.%, Kyp6aros A.0.12, Kpamapenko E.10.1:23

YDusuueckuii paxyromem MI'Y um. M.B. Jlomonocosa, 2. Mocksa
2Uncmumym cunmemuyeckux nonumepnvix mamepuanos um. H.C. Enuxononoeéa PAH,
2. Mocksa
SUncmumym snemenmoopaanuueckux coeounenuti um. A.H. Hecmesnosa PAH,

2. Mockea

litvin@polly.phys.msu.ru

KapOocunanosbie JeHIpUMEpPHI Onmaroxaps OTCYTCTBUIO cienuuIecKux
B3aMMOJICHCTBUN  SBISIOTCA HUACAIbHBIMU OOBEKTAMU I  U3YYEHHs] BIIUSHUA
CBEPXPA3BETBICHHON pPETYJSIPHON CTPYKTYphl Ha TIOBEIEHHE MakpoMousiekya. Jlis
yIAy4YlIeHUs TTOHUMaHMs BIMSHHS BHEIIHErO BO3JEHCTBHUS HAa BHYTPEHHIOIO CTPYKTYpPY
JNEHJIPUMEPOB, a Takke s ONpeeNieHUs crneuu(puUeckux TpaHUl, B KOTOPBIX
JEHAPUMEpPBI CIOCOOHBI U3MEHATH CBOIO (hopMy 0€3 MOTEpPH SHEPIUH, OBLIO MPOBEIECHO
KOMIIBIOTEpPHOE  MOJEIMPOBAHUE  OJMHOYHBIX  KapOOCWIAHOBBIX  JE€HAPHUMEPOB,
NOMEUICHHbIX B IUIOCKHE IIENH Pa3IM4HbIX pa3MepoB. bBbUIM ucciienoBaHbl JBa
FOMOJIOTHYECKUX psfa C YeThIpeX(PyHKIUMOHANBHBIM siipoM M Tpex- (Puc. 1(a)) u
yeTeipex@yHkImoHanbHbIMU (Puc. 1(6)) ToukamMu BETBICHHUS B IIMPOKOM JHUAMa30HE
reHepauuid. bBpuIM mocTpoeHbl 3aBUCHMOCTH 3HEPIUU B3aUMOJICHCTBHUSI CO CTEHKaMH,
u3MeHeHus: popMbl, Mpoduieil MIOTHOCTU U HEKOTOPBIX JPYIHMX XapaKTepuCTHK. bpina
OLICHEHAa CKOpPOCTb pAaclpOCTpaHEHUs BO3MYUIEHHS B JEHApPUMEpax JaHHOTO THIA.
N3ydeH xapakTep ynpyroro OTKJIMKa U NMPOBEACH CPaBHUTENIbHBINA aHAN3 Pa3iINYHbIX
reHepanuil ¥ TOMOJIOTUYECKUX PSAJIOB.
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Puc. 1 — CxemaTtnueckoe n300pakeHUE UCCIIEIOBAHHBIX ACHAPUMEPOB ¢ (a) Tpex- u (0)
YeThIpeX (P YHKIIMOHATBHBIMH TOYKAMHU BETBJICHUS.

baaroxapuocTu

Paboma evinonnena npu guuancogotl nooddepoicke Poccuiickoeo nayunoeo gonoa

(npoexm Ne 21-73-30030) ¢ ucnonvzosanuem obopyoosanusi Llenmpa Koiiekmusno2o

NONb308AHUS CBEPXELICOKONPOUIBOOUMENbHBIMU BblYUCIUMENbHbIMU pecypcamu MI'Y

umenu M.B. Jlomonocosa.
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KOMIIBIOTEPHOE MOJIEJIMPOBAHUE CTPYKTYPHOI'O
YHOPAJOYEHUSA NIOJINIDPUPUMUIA BPDA-P3 1 EI'O BJIMSAHUE
HA TPAHCIIOPTHBIE CBOMCTBA

Jo6posckuii A.JO.!, Hazaperaes B.M.Y, Bonrun U.B.L, JTromun C.B.!

YUncemumym evicokomonexynapuwix coedunenuti Poccutickoti akademuu Hayx,
2. Canxkm-Ilemepoype
aleksey dobrovsky@mail.ru

CTpyKTypHOE YIOpPSAIOUYEHUE IMOJMMEPHBIX IENed OPYyr OTHOCHTEIBHO Ipyra MOXKET
MPUBOJIUTH K U3MEHEHUIO PA3JIMYHBIX CBOMCTB MOJIMMEPOB, B TOM YHCIIE, TPAHCIIOPTHBIX
cBoiicTB. lccienmoBanue mpoOLECCOB, MPOUCXOSAIIMX MPH YIOPSAOYCHHUH, SIBISIETCS
HEOOXOIMMBIM JIJISl CO3JIaHMSI MATEPUAIOB C KOHTPOJIUPYEMBIMHU CBOMCTBAMH.

B nanHoil pabore ObBUIO MPOBEACHO HCCIENOBAaHWE TPAHCIOPTHBIX CBOMCTB
NEPCIEKTUBHOTO  KpucTtawmusytomierocs nommdydupumuga (IIOU) BPDA-P3 B
aMOopGHOM U  YIOPSJOYEHHOM  COCTOSHUSX C  TOMOIIBI0  KOMIIBIOTEPHOTO
MOJICITUPOBAHUS METOJOM MOJICKYJISIPHOW JTUHAMHKH C UCTIOJIB30BAaHUEM ITOJTHOATOMHBIX
Mojene. XuMHYecKas CTpyKTypa moBtopstomierocs 3BeHa BPDA-P3 coctout wu3
nuamMuHHOro (Ha ocHoBe 1,4-6uc[4-(4-amunodenokcn)denokcubenszona (P3)) wu
nuaHruapuaHoro (Ha ocHoBe 3,3',4,4'-OudenunterpakapdbonoBoii kucioTel (BPDA))
(¢bparMeHTOB.

B pamkax wuccrnenoBaHuss ObUIO BBINOJTHEHO AJMUTENbHOE 3 1-MUKPOCEKYHIIHOE
mozaenupoBanne BPDA-P3 mpu temmeparype 600 K (75" = 577 K). U3 ananuza

BPEMEHHOW 3aBHCHMOCTH TapaMeTpa MOpsSAKa Sor YCTaHOBIEHO, YTO B IpOIEcCe
MoJenupoBaHus HaOmomaercs mnepexon I[IOUM w3  amopdHOro coctosHus B
ynopsinoueHHoe.  [lomyuyeHHBIE  CHUCTEMBI, COOTBETCTBYIOIIME aMOphHOMY H
YIOPSAA0YEHHOMY COCTOSHUSM, OBUIA OXJIAKICHBI JIO TEMIIEpaTyp HIDKE TEMIIEPaTyphI
crexioBanus (T3*" = 481 K) ansa pacdera TpaHCIIOPTHBIX CBOWCTB B CTEKIOOOPa3HOM

COCTOSIHMM B MmUpokoM auamazone Temmeparyp (ot 480 mo 300 K). OGuapyxkeHO
YMEHBIICHHE PacTBOPUMOCTH MoJieKya razoB COz m CHa, BBI3BaHHOE CTPYKTYPHBIM
YIOPSIOYEHUEM TOJIMMEPHBIX IeNei. YCTaHOBJIEHO, YTO B MPOIECCE YMOPSI0UCHUS
OPOUCXOIUT TMepepacnpeesieHHe 3JIEMEHTOB CBOOOJHOIO O0beMa: YBEIMYUBACTCS
KOJIMYECTBO TMOJIOCTEH CBOOOJHOTO 00beMa MEHBUIEro pa3Mepa Mpu  OO0IIeM
YMEHBIIIEHUH J0JIM CBOOOJHOTO oObeMa B monumepe. M3 anammza ko3 duimieHTOB
mubdy3un  YyCTAaHOBJICHO, 4YTO CpeJHHe 3HadyeHus KodpduuueHtoB auddy3uu B
aMOp(QHOM U YMOPSAJOYCHHOM COCTOSIHUAX HE OTJIMYAIOTCS APYT OT JIpyra, MpU 3TOM B
YIOPSAOYEHHOM COCTOSIHMM HaOmiogaercs aHu3oTponus auddy3un razoB. Takum
o0pa3oM, MoJydyeHHBbIE PEe3yJIbTaThl MO3BOJSIOT CAENaTh BHIBOJ, YTO MPOHHUIIAEMOCTDH B
paccMaTpuBaeMoil cuctemMe B OOJIbIICH CTETIEHU OMPEeNIeTCs paCTBOPUMOCTBIO Ta30B,
a He muddy3uei.

baarogapHocTu

Paboma ewvinonnena npu ¢hunarncosoii noodepcke Poccuiickoeo Hayunoco @ownoa

(coenawenue No 22-13-00066).
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BUCTABMJIbHASA TNHAMUKA JY®PUHI'A B OJIMI'OMEPAX
IINPUANH-OYPAHA

®ponkuna M.A L, Tlerposcknii B.C.1, Mapkuna A AL

YPeoepanvnviii Uccnedosamenvckuii Llenmp Xumuueckou @uzuxu um. H.H. Ceménosa
Poccuiickou Axademuu Hayx, Mockea, Poccus
mariair@yandex.ru

VHTEeHCHBHOE pa3BUTHE HAHOYCTPOWCTB, [CHCTBYIOIIMX KaK CHCTEMBI C JBYMS
COCTOSIHMSIMH, TOOYIMJIO K TIOMCKY HAHOPa3MEPHBIX MOJICKYJSIPHBIX CTPYKTYP,
JUHAMHAKA KOTOPBIX AHAJIOTUYHA TUHAMHKE OHMCTAOMIBHBIX MEXAaHUYECKHUX CHCTEM,
TaKUX Kak apka Jinepa u ocumistop yddunra. OcoOblit MHTEpEC MpeacTaBisSIOT
MOJIEKYJISIPHBIE CTPYKTYPBI, CIOCOOHBIE K CIIOHTAHHBIM BHOPAIMSIM M CTOXaCTHYECKOMY
pe3oHaHcy. B aTom nokmane Oymer paccka3aHo O MOJECIMPOBAHUU KOPOTKHUX MHPHUINH-
(GypaHOBBIX MpPYXHH pa3MEpoM B HECKOJIBKO HAaHOMETPOB, JIEMOHCTPHPYIOLIHX
OucrabunbHyto quHaMHuKy. CIIOHTaHHBIE BUOpAaLMU JAOCTHTAIOTCA HPU MPUIIOKEHUH K
OJTHOMY W3 KOHIIOB MHPUAHH-()YpaHOBOW MPYKUHBI IMOCTOSHHOW CHIIBI, TIEPEBOISIICH
cucteMy B OucrtaOuiabHOE€ cocTOsHUE. Jlpyroil KOHell NpYXUHBI TpPU 3TOM
3a(UKCUPOBAH.

Jnst mepexosia B PeKUM CTOXaCTUYECKOTO Pe30HaHCa HEOOXOIMMO TMPHIIOKHUTH cllaboe
nepuoandeckoe mone. Jlanasie 2pPexT Takke MPOJEMOHCTPHPOBAHBI M IS CIydas,
Korjga oba KoHna ojnuromepa 3apukcupoBaHbl. CaMu mepexoabl MEXIY COCTOSHHSIMU
MHHULUUPOBAHBl TEIUIOBBIMU (DIyKTyalusiMH. TeopeTHdyeckoe OIMUCAHUE PEe3yIbTaTOB
MOJICITUPOBAHUS COTIIACYETCS C MOJIeNbIo ocumiuiaTopa Jlyddunra.

Chnucok 1uTepaTyphbi:
[1] Avetisov V.A., Frolkina M.A., Markina A.A., Muratov A.D., Petrovski V.S.
Nanomaterials 11 (12), 3264 (2021).
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MEXAHUYECKHUE CBOUCTBA PACILJIABOB
I'PAO®T-COITOJIMMEPOB PA3JIMYHOI'O CTPOEHUA

Kyp6aros A.O.>?, Topauesckas 10.]].1, Kpamapenko E.}O.123

YDusuueckuii paxyromem MI'Y um. M.B. Jlomonocosa, 2. Mocksa
2Uncmumym cunmemuyeckux nonumepnvix mamepuanos um. H.C. Enuxononoea PAH,
2. Mocksa
SUncmumym snemenmoopaanuueckux coeounenuti um. A.H. Hecmesnosa PAH,

2. Mocksa
kurbatov@polly.phys.msu.ru

I'padT-cononumepsl MpeICcTaBiIsAIOT cOO0 pa3BETBIEHHBIE COMOJIHUMEpPHI, Y KOTOPBIX
OCHOBHAsI LIENb COCTOMT U3 OJHOIO THUIIAa MOHOMEDPHBIX 3BEHBEB, K KOTOPOM IPUBUTHI
OOKOBBIE II€TH, MMOCTPOEHHBIE U3 3BEHBEB APYroro tuma. B manHoil pabore meToaom
KOMIIBIOTEPHOTO MOJIEJIMPOBAHUS HM3y4aeTcs CTPYKTypa M MEXAHWYECKHUE CBOWCTBA
pacruiaBa rpadT-coNnoIuMEpOB ¢ HEOONIBIIONW JOJIeH CEerperupyromux OOKOBBIX IIETIEH,
CXEMaTUYECKUM BHUJ KOTOpbIX mpenacraBieH Ha Pucynke 1. Takme cucremsl
NEPCIIEKTUBHBl B KAauyeCTBE «aKTUBHBIX» AMCIEPCUOHHBIX Cpel Ul CO3/aHMs Ha HX
OCHOBE MAarHMTOAKTHBHBIX MAaTEpPHAJIOB IIyTEM BHEIPEHUS B HUX MAarHUTHBIX YacCTHII.
Oxunpaercs, 4TO BA3KOYNPYTMMH CBOWCTBAMH TaKMX CPEJ MOXHO YIPaBIATH ITyTEM
W3MEHEHUS BHEIIHUX YCIIOBUM, B YaCTHOCTH, TEMIIEPATYPHI, BBI3BIBAS MEPEXOABI MEKIY
MHUKpPO(}a3HO-PACCIOCHHBIM U OJTHOPOJAHBIM COCTOSIHUEM CHCTEMBI.

B nanHOlil paGoTe MBI BapbUPOBAIM COOTHOIICHUS [JIMH OCHOBHOM, KOPOTKHUX H
JUIMHHBIX OOKOBBIX I€NeHd, a TaKKe H3MEHSUIM apXUTEKTYpy OJIOK-COMOJIMMEPOB U
napaMeTp HECOBMECTHUMOCTH MEXAY 3BEHBbSIMU pa3HbIX TUIOB. TakuMm oOpa3om, ObLia
NOJy4YeHa JAuarpaMMma COCTOSIHHM pacIulaBa IaHHBIX MOJUMEPOB, BKIIOYAIOIIas 00JIacTH
MUKpO(a3HOTO paccioeHus. B 3aBucuMocTH OT mapaMeTpoB B CHCTEME HaOJI0JIat0TCs
cepuueckue, yepBeoOpa3Hble U UWIMHAPUUYECKUE arperaThl, a Takxe jJamenu. Kpome
TOro, OBUIM HCCIIEIOBAHbI MEXaHWYECKHME CBOWCTBA IOJYYEHHBIX pAaCIUIaBOB U
JIOKaJIbHbIE OCOOEHHOCTH KOH(OPMAIIMOHHOTO MOBEJACHUS OTACNIbHBIX Ienel mnpu
PaCTSKEHHH.

Puc. 1 — Cxemaruueckoe npecTaBICHUE TUITA UCCIIEAYEMbIX TpadT-cOnoIMMEpOB.
3eneHbIM 0003HaYeHA OCHOBHAS I1I€TTh, CHHUM OOKOBBIC KOPOTKHE IIETTH, KPACHBIM
JUTMHHBIC OOKOBBIC IICTTH, C BAPbUPYEMBIM MTapaMeTPOM HECOBMECTUMOCTH.

baaroxapuocTu

Paboma evinonnena npu ¢unancosoti noooepoicke Poccuiickoeo HayuHoeo ¢onoa
(npoexm Ne19-13-00340-11), ¢ ucnonvzosanuem obopyoosarnus Llenmpa KonIeKMUBHO20
NONb308AHUS CBEPXELICOKONPOUZBOOUMENbHBIMU  8blYUCIUmMENbHBIMU pecypcamu MIY
umenu M.B. Jlomonocosa.
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CTABMJIBHOCTbB JEHAPOHU3UPOBAHHLIX JIMIIOCOM

Muxaiinos 1.B., lapunckuii A.A.

Hncmumym 8blcOKOMONEKYIAPHBIX COCOUHEHUL POCCULCKOU akademuu Hayk, Poccus
georg_om@mail.ru

MeTooM JUCCUTNIATHBHOW JWHAMHKH 4YacTHI] TpoBeneHo MoxaenupoBanne DMPC
JIMIIOCOM, BHEIIHE KOHBIOTMPOBAHHBIX C MOJEKYJIAMH IOJIUIVIMIEPUH-IEHAPOHOB, a
takke JuHeHsIM [I91° B BogHOM pacTBOpe. BapbupoBanach IUIOTHOCTH INPUBUBKY,
YUCJIO TIOKOJIEHMM W JUIMHA CIIEMCEpPOB IPUBHUTHIX JEHAPOHOB. IlokazaHo, 4TO
MoIu(UKalUsl BHEIIHEH MOBEPXHOCTH JMIIOCOM 3a CYET HPUBMBKU TUAPOQPHUIBHBIX
JICHJIPOHOB TPAKTUYECKU HE BIUSAET Ha pasMep M (OpMy BE3UKYJNBI, a TaKXKe Ha
MOp(}ONOruI0 JNUMUIHON MeMOpaHbl 1O JOCTUKEHHUS OIPEAENICHHbIX KPUTHYECKUX
MOPOTOBBIX 3HAYEHHM WX IUIOTHOCTU NPUBHUBKH, CTENEHU IOJIMMEPU3AIMN U YHUCIA
nokosieHui. IIpeBblllleHHE NOPOTOBBIX 3HAYEHUH OSTUX CTPYKTYPHBIX I1apaMETPOB
OPUBOJIUT K HeoOpatumon nedopmanuu JUnugHo memOpanbl. Ilpu stom mnepexon
IIPUBATBIX MOJEKYJI C BHEIIHEW ITOBEPXHOCTH JIMIIOCOMBI HA BHYTPEHHIOKO HE
HaOIogaeTcs Ui IEHAPOHOB C YHCIIOM ITOKOJIEHUH BBIIIE €IMHUIIBI JaXKe ITPH BBICOKUX
IUIOTHOCTSIX NPUBHUBKU. OIpenesieHbl KPUTUYECKUE 3HAUEHUS YHCIa IOKOJICHHH H
XapaKTEePUCTUKU MOJIEKYJISIPHOTO TOKPBITHS TPU STUX 3HAYEHUSAX I Pa3IUYHBIX
IUIOTHOCTEW NMPUBUBKH U UIMHAX CIEHCEPOB IIPUBUTHIX LIECTIEH.

[TokazaHo, YTO XUMHUYECKMH MOTEHIMAJ] IPUBUTOTO JEHAPOHA MOMKET CIYKUTh
noKasarejaeM CTa0WIbHOCTH KOHBIOTMPOBAHHOM JUIOCOMBI. 3HAaY€HHE XHMHYECKOIrO
NOTEHLIMANA JUIsl PA3JIMYHBIX MPUBHUTHIX MOJIEKYJ PACCUMTHIBAIOCH B MPHUOIMKEHUU
CPEIHEero IoJisl, KaK XMMHUYECKUI MOTEHIIMAJ 1IeTIH B COCTaBe CHEepUUECKON MOTUMEPHOM
MIETKM HA MOBEPXHOCTH JIMIIOCOMBI. AHalu3 JaHHBIX MOJEIMPOBAHUS INOKa3aj, YTO B
00JaCTH MPUMEHUMOCTH CPEJHENOIEBOT0 NOAX0/1a BEIMUYNHA XUMUYECKOT0 OTEHIIMala
ABIIAETCA JIOCTAaTOYHBIM KpHUTEpUEM JUIsl pa3[elieHHs BE3UKyJl Ha CTaOWbHBIE H
HECTaOMIIbHBIE.

[TonydyeHHble pe3yabTaThl MOTYT OBITH HCIOJIb30BAHBI B KAau€CTBE PYKOBOJCTBA MJIS
DKCIIEPUMEHTAIBHOTO KOHCTPYMPOBAaHUS HAHOKOHTEMHEPOB HA OCHOBE JIMIIHJIHBIX
BE3UKYJ1 C BHEUIHMM 3alIMTHBIM HOKPBITHEM W3 PAa3BETBIEHHBIX TIUAPOPUIBLHBIX
MOJIEKYJL.
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KOH®OPMALMOHHOE ITOBEJEHUE OJMHOYHOMN
JUTOJBbHOM LIENM MTPU PACTSIKEHUH

Mepsnskosa T.I0.%, Topmuesckas 10./1.1%, Kpamapenko E.10.12

Mocrosckuii 2ocyoapcmeenniii ynusepcumem umenu M.B. Jlomonocoea,
Qusuueckuii paxynomem, Mockea, Poccus
2Uncmumym snemenmoopzanuyeckux coeounenuii um. A.H. Hecmesnosa Poccuiickoii
akademuu Hayk, Mockea, Poccus
merzlyakova@polly.phys.msu.ru

PacTskenne oquHOYHON MOIMMEPHOM IenH SBJSETCS OJHOM U3 Hanboyiee y3HABaeMbIX
3a1a4 B ¢pusnke noaumMepon. C ee MOMOIIbIO MOKHO U3y4aTh OMOJIOTHUECKHE MPOIIECCHI,
TaKkie KaK MEXaHH3M Pa3MOTKH MOJICKYJIIPHOIO MOTopa Win aedopMmarius kietku [1,2].
[Ipu >TOM MHOTHME OHOJIOTMYECKHE MAaKpPOMOJEKYJIbl HMMEIOT B CBOEM COCTaBe
3apsKEHHbIE MOHOMEPHI, TO €CTh SIBIISIOTCS MOH-COJEpKaluMu mosuMepamMu. OcoObiM
KJIACCOM HOH-COJIEPKAIUX TOJUMEPOB SBISIOTCS JUMOJBHBIC IEMU, WIH ILEeMH C
MOJISIPHBIMU TPYTIIIAMH.

B nannoii paboTe MeTOAOM MOJIEKYJISPHOW JMHAMHUKH OBLIO HM3yYEHO pPaCTSIKCHHE
JUIIOJIBHOM LIETIH ¢ BapbUPYEMOM J10JIei MONSPHBIX Tpyn. uronu MoaenupyroTes Kak
JIBa TIPOTUBOIOJIOKHO 3apsSHKEHHBIX 3BEHA, OJTHO M3 KOTOPBIX MPUHAJICKUT OCHOBHOM
IEMH, a IPYroe siBsieTcss O0KOBOW IPYMITON U MOXKET CBOOOHO Bpaiathes. PacTsokenue
MPOBOAMIIOCH IYTEM MPUIIOKEHUS BHEIIHEW CWIIbI K KOHIleBoMYy 3BeHy (Puc.l), mpu
3TOM Jpyroil KoHen ¢ukcupyercsa. Oco0oe BHUMAaHHME YIEICHO HM3YYEHHUIO
KoH(popManuii, 00pa3yroUIUXCS TPH Pa3BOPAYMBAHUU TJIOOYJIBI B MAaJOMOJSPHBIX
pactBopuTeisax. bpUIO MOKa3aHO, YTO B 3aBUCUMOCTA OT JIOJIM MOJSPHBIX TPYIIII
pPacTsDKEHHE MOXKET TPOUCXOIUTh CKAayKoOOpa3HO WM TIOCTENEHHO, TakXke IMpu
ONpEJENICHHbIX  YCJOBHUSIX  CYHIECTBYET IUIaTO, CBSI3aHHOE C  0Opa3oBaHHUEM
MYJIbTUIUIETOB, MPEMSITCTBYIONIUX Ie(POpMAIIIH.

Puc. 1 — CHUMKU pacTsbKeHUs TUHOJIBHOM 1ETH.

Cnmcok JiuTeparTypsl:
[1] S. Prakash and A. Matouschek, Trends Biochem. Sci. 29, 593 (2004).

[2] C. P. Johnson, H.-Y. Tang, C. Carag, D. W. Speicher, and D. E. Discher, Science
317, 663 (2007).
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®PAKTAJBHBIA NOJUMEP CO CAYYAHUHBIMU NETJISAMHU KAK
MOJEJIb OPTAHU3ALIMU XPOMOCOM
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XpOMOCOMBI  MPEACTABISIIOT COOOM MOJMMEpPHBIE IENMH JAJUHOM B  HECKOJIBKO
CAaHTUMETPOB, YNAKOBAaHHbIE BHYTPU s/pa, pa3Mep KOTOPOTO COCTaBJISIET BCErO
HECKOJIbBKO MHUKpPOH. OTa KOMIIAKTH3alUsi HOCUT HECIy4aillHbIi XapakTep H
KOHTPOJIUPYETCS crerupuyecKoit AKTUBHOCTBIO 0eJIKOBOTO arnrapara,
NoJIIEp>KMBatoIIero Haubosiee KoHcepBaTUBHbIE Ouonormueckue ¢ynkimuun JJHK —
penapanuioo, peliMKauuMio U perymanuio reHoB («3R»). B wacTHOCTH, naBHO
NpeaIoiaraioch, YTO XPOMOCOMBI  MIIEKONMTAIOIIMX BO BpeMs UHTepda3bl
CBOPAYMBAIOTCA B TETIU (HAIpUMEp, C MOMOIIbI0 MEXaHW3Ma JKCTpy3uu netens [1]),
OJIHAKO UX MpPSIMOE SKCIEPUMEHTAIbHOE OOHApYKEHUE OCTABAJIOCh CIOKHOM 3ajaueil B
CHWJIy BBICOKOM IJIOTHOCTHM XpOMaTuHa M (IyKTyallud €ro YyKJIaAKd. 3HaMEHUThIE
skcriepuMenTsl Hi-C, mpoBeneHHbIE B TOCIEIHUE TOJbI, BBISIBMIIM, YTO (PpakTaibHas
pa3MepHOCTh XpoMaTuHa Ommke K 3 (KOMIakTHas yHakoBKa), 4yemM K 2 (uiaeanbHas
nenouka). OgHaKo, OTCYTCTBUE BBIYMCIUTENBHON (PU3HUECKOW MOJAENU (PaKTAIBHOIO
NoJIMMepa, CBEPHYTOT0 B METJIM, OIPAaHUYMBAET HAIIM BO3MOXXHOCTH IO UHTEPIPETALIUU
AKCIIEPUMEHTAIIbHBIX JaHHBIX U, B YaCTHOCTH, HE TO3BOJISET pa3AenuTh d3P(HEKT MmeTeb
u 0a30Byl0 (pakTalbHYIO YKIaAKy XpoMocoMm [2]. B aToif paboTe MbI mpeiayiaraem
TEOPETUYECKYI0 MOJENb (PAKTAIBHOIO IOJUMEPA C IPOU3BOJBHON (pakTaabHOM
Pa3MEpPHOCTHIO, TOMOJTHUTEIBHO CBEPHYTOIO B TIOCJIEIOBATEIbHOCTD CIyYailHbIX NETEb,
U pellaeM €€ AaHAIUTUYECKU KaK JUIsl CTAaTUCTUKM KOHTAaKToB [3], Tak u AJd
NPOCTPAHCTBEHHOI'O ~ pa3Mepa cerMeHToB. B aHcamMOne Takux MOJIMMEpPHBIX
KoHopMalMii  Hama  MOJAENb  BOCIHPOU3BOAUT  YHUBEpPCAJIbHOE  IOBEJACHHE
HKCIEPUMEHTANIBHBIX AAHHBIX JUISl Pa3JUYHbIX KJIETOK MIIEKONHTAOIINX, MOJAYEPKUBas
oOlye MpUHIUIBI OpraHU3allMd XpOMAaTHHAa Ha MaclTabax /10 HECKOJbKHMX Meradas
(MuTMOH 0a30BbIX Map OcHOBaHMi). TakuMm 0Opa3oM, Hall HOBBIM aHAIUTUYECKUN
NOJXO0Jl TO3BOJIIET HHTEPHPETUPOBATh OSKCIEPUMEHTAIbHbIE JaHHbIE W HaXOAUTh
napaMeTphl YKJIAJIKd XpPOMOCOM, a TakXe JeMOHCTPUPYET, 4YTO HuHTep(das3HbIe
XPOMOCOMBI TPEJCTABISAIOT COOOM «KOMKAHHBIE» IMOJMMEPHBIE LIENH, JOMOTHUTEIbHO
OpraHU30BaHHBIE B OECMOPSAIOUHO PACIIONOKEHHbIE CIy4YailHble METIIH.

Cnmcok JiMTeparTypshl:

[1] Fudenberg, Geoffrey, et al. Cold Spring Harbor symposia on quantitative biology.
Cold Spring Harbor Laboratory Press 82, (2017).

[2] Grosberg, Alexander Y. Biophysical journal 110 (10), 2133, (2016).

[3] Polovnikov, Kirill, et al. bioRxiv (2022).
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BJIMSTHUE TOBABJEHUA ITOJIM(S-TEKCUJITHOPEHA) HA
CBOUCTBA CMECEHU TAPA®UHBI/ACP®AJIBTEHDI JIA
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Jronun C.B.1

Y Unemumym evicokomonexynapnvix coedunenuti Poccuiickoll akademuu Hayk,
2. Canxkm-Ilemepoype
natalia.borzdun@gmail.com

OmuuM ©3 HamboJiee pacHpOCTPAHEHHBIX CIOCOOOB TMOBBIIECHUA S()PEKTUBHOCTH
dazonepexoHbIX MaTEpUaIOB HA OCHOBE Mapa(UHOB SIBISETCS BBEACHHE YIIIEPOIHBIX
HaHouacTul. OpjHako arperanus HAHOYACTHI[ B CMeCSIX C TmapaduHaMU MOXKET
HETaTUBHO CKa3bIBaThCA HA CBOMCTBAX MAaTEpPHAIOB, CHWXKAasg CEIUMEHTAIIMOHHYIO
ycToiiunBoCcTh cMmeceid [1]. Pemenwmem 3Toi mpoOiieMbl MOXKET CTaTh 100aBICHHE
MOJIMMEPHBIX areHTOB, O00ECMEeYMBAIOIIUX COBMECTHMOCTh MEXIY apOMaTHUYECKUMHU
dbparMeHTaMu YIJIepOJAHBIX HaHOUYACTUIl U anudarndyeckuMu napaduHamu. B xadectse
TaKUX areHTOB MOTYT BBICTYIATh MOJMMEPHI C CONMPSHKEHHBIM apOMaTHYECKUM OCTOBOM
U amupaTHIECCKUMU OOKOBBIMHU TPYIIIIAMH, TAKHE KaK IMOJIMATKWITHOPEHBI [2].

B nanHoil paboTe ¢ UCHONB30BAHUEM KOMIBIOTEPHOTO MOJACIHUPOBAHUS METOJIOM
MOJIEKYJISIPHOM JTMHAMUKHM H3Yy4deHbl (pa30Nepexo/Hble MaTepHallbl HA OCHOBE CMecei
napaguHoB ¢ achambreHamu ¢ jgoOaBieHueM mnoiu(3-rekcumitnodpena) (I[13I'T) B
KauecTBE areHTa, TIOBBIIIAIONIETO COBMECTUMOCTh acGaibTeHOB ¢ MapapuHaMHU.
Uccnenosano Bausaue BBeAeHus [131'T Ha ceiMMEHTAlIMOHHYIO YCTOMYHUBOCTh CMECEH,
B YAaCTHOCTH BBITIOJTHEHA OLIEHKA CPEAHUX Pa3MepOB arperatoB acGaabTEHOB B CMECSX U
OTIpEJICNICHO BIUsIHUE M00aBlIeHUs TMOJMMEpa Ha BSA3KOCTh cMmeceill. Takxke u3ydeHO
Biusare nooOamieHus [I3I'T Ha Temmodu3uyeckne CBOMCTBA MaTepualioB HA OCHOBE
napa@uHOB W acganbTeHOB: TeMIEpaTypbl M TEIUIOTHl HUX (a30BOr0o Iepexoja Hu
TEIJIONPOBOJHOCTH.

Cnmcok JiuTepaTypsl:

[1] Nazir H., Batool M., Bolivar Osorio F. J., Isaza-Ruiz M., Xu X., Vignarooban K.,
Phelan P., Inamuddin, Kannan A. M. Int. J. Heat Mass Transf. 129, 491-523 (2019).

[2] Zheng H., Wu K., Chen W., Nan B., Qu Z., Lu M. Macromol. Chem. Phys. 222,
2000418 (2021).
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HccnenoBanue CymeCTBYIOIIMX YIVIEBOJOPOJHBIX KUAKOCTEH, a TaKXKe€ MOUCK HOBBIX
COCIMHEHUH €  HEOOXOAUMBIMU  MapaMeTpaMu,  MNPEACTaBIAIOT  OOJBIION
MPOMBILIJICHHBIN MHTEpPEC, TaK KakK YIJIEBOJOPOJBI JIEKAaT B OCHOBE CMAa30YHBIX U
TOTUIMBHBIX XKUAKOCTEH. YMEHUE TEOPETUUECKHU U BBIYUCIUTEIHLHO OMUCKHIBATH (PU3UKO-
XUMUYECKHE TPOIIECCHI, MPOUCXOANINE B KUAKOCTAX MPH YBEIUYCHUH HABICHUU 0
HeckonbkuX ['Tla, MO3BOJIUT TOMTOTHUTH SKCIEPUMEHTAIBHBIN MOAXO/I.

B noknage OynyT mpoaeMOHCTPUPOBAHBI METOJIUKU MO MOJEKYISIPHO-IMHAMHYECKOMY
pacuery ypaBHEHHH COCTOSHMSI U KOX(P(UIMEHTOB TMepeHoca JUIsl  KUIKUX
yraeBogopogoB  [1-6]. IlpoBemeHo cpaBHEHHWE  TOTEHIHMAJIOB  MEXKAaTOMHOTO
B3aUMOJICHCTBUS 110 UX TMpeAcKazaTeabHOM cmocooHocTH. [Ipencka3zannpie 6€3 HaMHUUS
OKCMIEPUMEHTAIBHBIX  JaHHBIX  KOP(M(UIIMEHTHI  BS3KOCTH ANl HOPMAJIbHBIX,
Pa3BETBJIIEHHBIX AJTKAHOB M apOMATHYECKUX COCAMHEHHI B auana3zoHe aaieHuil ot 0.1
MIla no 1 ITla coBmamarT ¢ OmMyOJMKOBAaHHBIMHU IIO3IHEE SKCIIEPUMEHTAIBHBIMU
paboramu. Ilokazan yHUBepcadbHBIN CKEHIHHT Mexay kodpdunueHTamu tuddy3nn u
BSI3KOCTH TIPH JIaBJICHUAX BIUI0TH 10 S00 MIIa.

Cnmcok JiuTepaTypshl:

[1] Pisarev V., Kondratyuk N. Fluid Phase Equilib., 501, 112273, (2019)

[2] Kondratyuk N.D., Pisarev V.V. Fluid Phase Equilib., 498, 151-159, (2019)

[3] Kondratyuk N. J. Chem. Phys., 151(7), 074502, (2019)

[4] Kondratyuk N., Lenev D., Pisarev V. J. Chem. Phys, 152, 191104, (2020)

[5] Kondratyuk N.D., Pisarev V.V., Ewen J.P., J. Chem. Phys., 153(15), 154502, (2020)
[6] Kondratyuk N.D., Pisarev V.V. Fluid Phase Equilib., 544-545, 113100, (2021)
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[TonuMepHbIe TUIEHKH MIUPOKO MPUMEHSIOTCS ISl YIIAKOBKU MHIIEBBIX MPOIYKTOB U
MEAUIIMHCKUX TpernapatoB. [Ipy 3ToM oIHOCIIONHBIE MOJUMEpPHBIE TIEHKH 3a4acTyIO
MMEIOT HEJOCTaTKU, OrpaHUYMBaroIKe oO0JacTh uX mpuMmeHeHus. OAUH U3 CrocoOOoB
VIIYUYIICHUS! XapaKTePUCTUK TaKUX IJIEHOK — CO3/IaHME€ MHOTOCJIOMHBIX MaTepHuasoB.
KonkcTpy3noHHBIE MHOTOCIOWHBIE TOJMMEPHBIE TUICEHKH SBJISIOTCA OJHUMHU U3
HauOoJee MePCIeKTUBHBIX MOJMMEPHBIX YITAKOBOYHBIX MaTEPHANIOB, K MPEUMYIIIECTBAM
KOTOPBIX OTHOCATCSI BO3MOXHOCTH YIPABIICHUS CBONCTBAMH IUICHKH IMyTEM BapHUalluu
COCTaBa W TOJIIUHBI €€ CIOEB, MPOCTOTA UX MOJYUYEHHUS, TepepaboTKu U YTHIU3AIUY.
MeTon KOPKCTPY3MHM TO3BOJISIET CO3JaBaTh MHOTOCIONHBIE TUICHKH TOCPEACTBOM
HEMPEPHIBHOTO TEXHOJOTMUYECKOTO TMpollecca M3 Pa3IUYHBIX IMOJUMEPOB, TPHU ITOM
TOJIIIIMHA OT/CIBHBIX CJI0EB MOXKET JOXOIUThH 10 HECKOJIbKUX HaHOMEeTpoB [1]. B pabote
C MOMOIIBI0 METOJIa MOJEKYJISIPHOU AMHAMHUKU HCCIEOBAHBl TPAHCIOPTHBIE CBOMCTBA
KODKCTPY3MOHHBIX MHOTOCJIOMHBIX MOJMMEPHBIX TIEHOK B 3aBUCHMOCTH OT MaTepuaia
YEPEeAYIOMUXCS CIOEB W WX TOJIIMHBL. PaccMOTpeHbl MHOTOCTIONHBIE MOJIUMEPHBIC
IUICHKU TpEeX THUMOB: 1) IUIGHKH C YepeloBaHHEM CIIOEB COBMECTUMBIX Ha BBIOPAHHBIX
Macmtabax JuiuH neneid nonumepos nonuiaktuaa (I1JIA) u nonu-3-ruapokcudyrupara
(IIl'b); 2) mmeHKH C dYepelIOBaHHEM CJOEB HECOBMECTHUMBIX moiumepoB I[IJIA wu
nommaTUieHa (I19); 3) oqHokoMIOHEeHTHBIE TIEHKH Ha ocHOBe [1JIA ¢ yueroM Hanmuuus
rpaHul] MeX1y closiMu. KoMmbloTepHOE MOJAENMPOBAHUE BBHIMOIHIOCH METOJ0M
MOJIHOATOMHOM MOJEKYJISIPHOW JUHAMHUKHU C MIOMOIIBIO MporpaMmMHoro nakera Gromacs
B cuiioBoM nosie GAFF [2, 3]. B pe3ynbTate paboThl ¢ UCIOIB30BAHUEM Pa3pabOTaHHBIX
MoJieJieil MHOTOCIIOMHBIX TUIGHOK OBLIN orpeseneHbl kodgduiumentsl quddysun D ms
CO2, O2 u H20 B Hux. O6HapyxeHo, uto Drya/ms > Driamrs, npuaeM Dram (O2) >>
Driamrs (O2). Iokazano cenekruBHoe pactpezeneaue Moyekyn CO2 u HO B mienkax
[TJIA/IID, a Takxe monekyn CO2 B IIVIA/IIIB. Ilpu stom nuddyHaupyronime MOIeKyIbl
KoHLeHTpupoBainuch B ciosix IIJIA. IlonyuyeHHbINi pe3yabTaT KOpPpPEIUPYET CO
3HAUYEHUSIMU PACTBOPUMOCTH I'a30B B PACCMOTPEHHBIX MOJIUMEPAX.

Cnmcok JIuTepaTyphl:

[1] Li Z., Olah A., Baer E. Prog. Polym. Sci. 102, 101210 (2020).

[2] Wang J., Wolf R.M., Caldwell J.W., Kollman P.A., Case D.A. J. Comput. Chem. 25
(9), 1157 (2004).

[3] Van Der Spoel D., Lindahl E., Hess B., Groenhof G., Mark A.E., Berendsen H.J.C. J.
Comput. Chem. 26 (16), 1701 (2005).
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Poccuiickou Axademuu Hayx, Mockea, Poccus
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NurencuBHas pa3paboTka HAHOYCTPOWMCTB, OCHOBAHHBIX Ha MEPEKIIOYECHUU MEXKIY
JIBYMsI ~ yCTOWYMBBIMH  COCTOSIHUSIMH, OOYCJIaBIMBAE€T TMOHUCK  MOJICKYJISIPHBIX
HAHOCTPYKTYp, 00JaJaroNIuX AUHAMHUKOM, CX0XKel ¢ OUCTaOUIBbHBIMH MEXaHMYECKUMHU
cuctemMamu 1o tumny ocuuwuiaropa Jdyddunra. JleMoHcTpanus CIOHTaHHBIX BHOpAIIHii
WM CTOXAaCTUYECKOTO PE30HAaHCA B TaKUX MOJEKYJSIPHBIX CTPYKTypax IMPE/ICTaBIISICT
ocoOeHHbI uHTEepec. C TOMOIIBIO TMOJHOATOMHBIX MOJICKYJISIPHO-THHAMHYECKUX
BBIUHUCICHUN OBUIO MPOJEMOHCTPUPOBAHO OWCTAOMIIBHOE TMOBEAEHUE IO THUIY
ocimuiatopa Jypdunra KopoTKUX HUC-MTUPUIUH-PYPAHOBBIX OJUTOMEPOB, B KOTOPHIX
CIIOHTaHHBIE BUOPAIIMU U CTOXaCTUUECKUN PE30HAHC aKTUBUPYIOTCS Temmeparypoi [1].
B nannoit pabGote mpencraBisieTcss OorpyOia€HHass MOJAENb KOPOTKUX IHC-TTHUPUTUH-
dbypaHoBeix  onuromepoB.  Mcmonme3yercss  paHee — pa3paOOTaHHBIA  aNTOPUTM
napaMeTpu3alii CTEPEOPETryIAPHbIX COCIMHEHUN B TMOCIeAHEH Bepcur Haumbosiee
pacnpoctpanénHoro orpyosiaénHoro cwioBoro mons Martini 3.0.  Hccaenyercs
BO3MOXXHOCTh CIIOHTAHHOTO PE30HaHCa W CTOXACTHYECKHX BUOpanuii B OrpyOlnEHHOM
CHUCTEME.

Cnmcok JuTepaTyphl.

[1] Avetisov V.A., Frolkina M.A., Markina A.A., Muratov A.D., Petrovski V.S.
Nanomaterials 11 (12), 3264 (2021).
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YUncmumym evicokomonexynapnvix coeounenuii PAH, 2. Cankm-Ilemepbype, Poccus
?Institut des Sciences Analytiques et de Physico-Chimie pour I’Environnement et les
Materiaux, UMR 5254 CNRS UPPA,Pau, France
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brok-comonuMepHbie MOJIEKYIbI, BKIIOYAIOMINE OJOKH, KOTOpPBhIE O0JAAar0T pPa3HBIMH
XUMHYECKHUMH CBOWCTBAMH, CITIOCOOHBI CaMOIPOU3BOJILHO COOMPATHCS B CEIEKTHUBHBIX
pacTBopuTeNsX, o00pa3ys chepudyecKkue UM UUIUHAPUYECKHE MUICIUIBl WU
nojauMepocomsr [1].

B pabGore Obulo mMoOKazaHo, YTO MOPGOJOTHI0O CaMOOPTaHMW30BAaHHBIX YAaCTHII,
c(OpMHUPOBAHHBIX M3  MOJEKYJSPHO-IIETOUYHBIX  OJIOK-COMOJIMMEPOB,  MOKHO
KOHTPOJIUPOBATh MyTeM u3MeHeHus ctenenu nonumepusanuu (CII) OOKOBBIX IemeH,
OCHOBHOM IIeMM ¥ IUIOTHOCTA TPUBUBKHU. YBEIWYUBAsS CTENEHb Pa3BETBICHHOCTH
pacTBOpUMOTO OJI0Ka, MOXKHO JOOUThCA CTaOmnmm3anuu chepuueckoil MopgoIoruu
MUIEUI, B TO BpeMs KaK yBEJIWYEHUE PA3BETBIECHHOCTH HEPACTBOPUMOIO OJIOKa
MIPUBOJIUT K IMPOTHBOIIOJIOKHOMY 3PPEKTY, U TEPMOJUHAMUICCKU 00JIee YCTONIHBBIMH
CTaHOBSITCS MWJIMHIPUYSCKUE MUTICIUTHI UTH TTOJITMMEPCOMBI.

Opnako, ecnu CII OnOKOB oOCTaeTcs IMOCTOSHHOW, HO TMPU AITOM YBEIMYHUBACTCS
IJIOTHOCTh TMPUBUBKU OOKOBBIX Ilemel, HaOmomaercs oOpaTHbii 3¢ dexT: Oosee
CTaOMIBHOM cTaHOBUTCS cepuueckass Mop(oIorusi MULIEII, a 00JaCTh CTAOMIBHOCTH
MOJIMMEPOCOM CY>KaeTCHl.

Hamu Taxke ObuTM u3ydeHbl crenuduyeckue OCOOCHHOCTH CQEPUUECKUX MUIIEII,
00pa30BaHHBIX MOJIEKYJISIPHO-IIETOYHBIMU  OJIOK-COMOJIMMEPAaMU ¢ OTHOCHTEIIBHO
KOPOTKHMMH OCHOBHBIMH IICTISIMH HEPACTBOPUMBIX OJIOKOB. M3-3a JOIMOJHUATEIHLHOTO
o0beMa, 3aHMMaeMOro OOKOBBIMU ILICTISAIMH, PAAUyC sAapa B MUIEIUIE, 00pa30BaHHOM
OJI0K-COTIOIMMEPOM C Pa3BETBICHHBIM HEPACTBOPUMBIM OJIOKOM, OKa3bIBaeTCs OOJIbIIE,
4eM pajuyc SAapa B MUIEIUIC U3 COTIOJUMEPOB C JIMHCWHBIM HEPACTBOPHMBIM OJIOKOM C
ananornynoit CII. B pe3ynbrare OCHOBHas Ielb HEPACTBOPUMOIO OJIOKAa IIETKH
JIOCTUTAET Tpesiesia PACTSHKUMOCTH TPH TEX K€ YCIOBHSIX, MPU KOTOPBIX JIMHEWHBIN
HEPACTBOPUMBINA OJIOK C aHAIOTMYHOW CTETICHBIO TOJUMEPH3AIUH €IIe HEe PACTSIHYT J0
CBOEU KOHTYPHOMW JUIMHBI.

Cnmcok JiuTepaTypsl:

[1] Mai, Y.; Eisenberg, E. Chem.Soc.Rev. 41, 5969-5985 (2012).

[2] Pavlov G.M., Okatova O.V., Mikhailova A.V., Ulyanova N.N., Gavrilova I.I., Panarin
E.F. Macromol. Biosci. 10, 790 (2010).

[3] Pavlov GM., Okatova O.V.,, Gubarev A.S., Gavrilova I.l., Panarin E.F.
Macromolecules 47 (8), 2748 (2014).
baaropapuocTn

Jannas paboma odvina evinonrnena npu noddepicke Munucmepcmea Hayku u Bvicuezo
obpazosanus Poccuiickou @edepayuu 6 pamKkax 20Cy0apCmeeHHo20 KOHMpAKma
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[Tonnmanne MexaHU3MOB (a30BbIX MPEBPAILCEHUNA HMEET Ba)XHOE 3HAYECHHE JUIS
MOJIEKYJISIDHBIX ~ CHCTEM, IPAaKTUYECKOE IPUMEHEHHME KOTOPBIX OCHOBAaHO Ha
OPOUCXOMAUINX B HUX (Da30BbIX mnepexojax. TUNMUYHBIMU NPEACTABUTEISIMH TaKUX
CUCTEM SBIJISIIOTCS. OpraHuyeckue (ha3onepexoqHble MaTepHalibl, HCIOJb3yEeMbIE B
TEIUIOBBIX aKKyMyJsiTopax. JleTanpHas nnpopmaius o Gpa3oBbIX nepexoaax (Hampumep,
KPHUCTAUIN3aLMU) MOXKET OBITh TOJIY4YeHa ¢ HOMOIIBIO KOMITBIOTEPHOT'O MOJIEIMPOBAHUS,
B KOTOPOM TeMIIEpaTypa CUCTEMBbI IOHUKAETCS ¢ (PMKCUPOBAHHOU CKOpocThio. OHaKoO,
JI0 CHX IIOP OCTaeTCsl OTKPBITHIM BOIPOC, MOXKET JIM TAaKO€ MOJAEIMPOBAHHUE a/JI€KBATHO
ONMCHIBATh MPOLECC KPUCTAIUIN3ALMH, ITOCKOJIBKY CKOPOCTH OXJAXIEHHUs, NOCTYIHBIE
JUIsL aTOMHUCTUYECKOTO KOMIIBIOTEPHOTO MOJEJIMPOBaHMUS, HAa MHOIO IOPSIKOB
NpPEBBIIAIOT TAaKOBblE B JKcrepuMeHTe. B naHHOl pabore BHEpBbIE MPOBEIEHO
CUCTEMATHUYECKOE MCCIEJOBAHUE TOr0, KAK CKOPOCTh OXJIAXKIECHHS B MOJEIMPOBAHUU
BIMSIET HAa HEU30TEPMHUECKYIO0 KPHUCTAUIU3ALMUI0 OpPraHU4eCKUX (a3onepexoaHbIX
MaTepuanoB, Takux Kak napapuH. C 3Toil 1enbi0 ObUIO MPOBEIEHO KOMIIBIOTEPHOE
MOJCIIMPOBAHUE METOAOM IOJHOATOMHOM MOJIEKYJSIPHOW JHHAMUKH, B KOTOPOM
CKOPOCTh OXJIAKJEHUS BapbUpOBajach B IMIMPOKUX mpenenax. Okas3aloce, yTo IS
CKOPOCTH OXJIQXJIEHHS B MOJIEJIMPOBAaHNH CYIIECTBYET HEKOE TOpOroBoe 3HaueHue. [1pu
MEHBIINX CKOPOCTSX KOMITBIOTEPHOE MOJIEIMPOBAHUE CIIOCOOHO aJ€KBAaTHO OMHUCHIBATH
npoliecc KPpUCTAJUIM3AaMK B MapaduHe: Kak U B AKCIEPUMEHTE, IPU KPUCTAJUIN3ALNN B
MOJICJIMPOBAHNN HAOJIOAETCsl CTYNEHYaTOe M3MEHEHHE TeMIIepaTypHON 3aBUCHUMOCTH
IUIOTHOCTH, HHTAJIBIHMM M TEIIONPOBOAHOCTH. OJHAKO NpPU MPEBBIILIEHUU 3TOTO
MOPOTOBOTO 3HAYEHMSI, KOT/Ia OXJIAKJIEHUE MPOUCXOAMUT CIMIIKOM OBICTPO, CBOWCTBA
napadyHa B MOJEIMPOBAHMM HAYMHAIOT CYIIECTBEHHO OTKJIOHATHCA OT TOrO, YTO
HaOII0aeTcs B 9KCIepuMeHTe. B yacTHOCTH, yeM ObIcTpee OXJIaXk/IeHUE B CUCTEME, TEM
OoJIbIlIas ee YacTh OKA3bIBACTCS MEPEOXIIaXIeHa U HE KPUCTAIIIU3YETCS MPY MOHMKEHUN
temnepaTypsl. s camMoro OBICTPOTO OXJaXACHHS, PACCMOTPEHHOrO B padoTe,
HaOIIOaeTcs MOJHOE OTCYTCTBHE KpucTamu3anuu. [Ipm 3ToM Kak TeMmeparypa
KPUCTANIM3ALMY, TaK M SHTAJbIUS KPUCTAUIM3AIMK YMEHbBIIAIOTCS C YBEJIWYCHHEM
CKOPOCTH OXJIXKJEHHUS, YTO COIJIACYeTCsl C SKCIEPUMEHTAJbHBIMH JAHHBIMH. TaKuM
0o0pa3oM, TpaBWIbHBIM BHIOOP CKOPOCTH OXJAXKIEHUS HMMEET KPUTHYECKH BaKHOE
3HaY€HUE B KOMIBIOTEPHOM MOJIEIUPOBAHUHA HEUZOTEPMUUYECKON KpUCTAIA3ALUU
OpraHuyYeckux (pa3onepexoHbIX MAaTEPUAIOB, TAKMX KaK mapaduH.

baaroxapuocTu
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Cnabple monuamMdoIuThl W TI00YIApHBIE OCJNKM MMEIOT Ha cBOeW moBepxHocTtu pH-
YyBCTBUTEJIbHBIC KUCIOTHBIE U OCHOBHBIE aMUHOKHCIIOTHBIE OcTaTku. biarogapst stomy
obcToATeNbCTBY  BO3MOKEH  A((PEeKT  camMompou3BOJIBHOW  abcopOmuu  OenKoB
MOJIMDJICKTPOIUTHON IETKOM, B TOM YMCNe, KOTJa CYMMAapHBIA 3apsi OCIKOBOM
ro0ynbpl MMEEeT TOT K€ 3HaK, YTO W 3apsj Ha 3BeHbsx Imetku [1]. us pacuera
CBOOOJHOW SHEPTrUU BBEACHMS IIOO0YISIPHOro OENKa B MOJIUAJIEKTPOJIUTHYIO HIETKY U
aHaJlu3a PpABHOBECHOTO paclpeaeNieHusl TIOOYISIpHbIX OeNnKkoB Mexay OydepHbIM
pactBopoM u [ID mieTkoi wucmoib3yeTcss NpubankKeHue CaMOCOTIIACOBAHHOTO IO
[Tyaccona-bonbsitMana. Mbl eMOHCTpUpyeM, dTo abcopOums monuamdonura (Oenka)
[19 meTKo# ¢ aHATOTUYHBIM 3aPS0M MOXKET OBITh TEPMOJUHAMHYECKH BHITOTHON U3-3a
YMEHBILICHUSI CBOOOAHOM SHEPruM HOHU3AMKU pPH-4yBCTBUTEIBHBIX TPYINI Ha
MOBEPXHOCTHU TI0OYNbl. Ba)kHO OTMETHUTH, UTO CMEHA 3HAKa MOBEPXHOCTHOTO 3apsiia
JI00YINBl SIBIISIETCS HEOOXOJIMMBIM, HO HEIOCTATOYHBIM YCJIOBHUEM ISl CMOHTAHHOM
abcopbOruu Oenka [0 merkoit [2]. 3aBUCHMBIE OT MOJOXKEHHS O€lKa OTHOCHTEIHHO
MOBEPXHOCTH MPUBUBKHU MIETKHU MPO(uiin CBOOOTHOM dIHEPTUH BBEICHHS MTOIHaMpOInTa
B IETKY U COOTBETCTBYIOIINE KOIPPUIIMEHTHI pacnpeneneHnsa ObLUTH pacCuUTaHbl Kak
byHkus (1) apXUTEKTYPHBIX MapameTpoB meTku; (ii) oObema OeNKoBOW TIOOYIBI H
KOJIMYECTBAa MOHU3UPYEMBIX (KHCIIBIX U OCHOBHBIX) OCTaTKOB; (ii1) MapamMeTpoOB Cpe.bl
(pHv m KoHLEHTpamusi coiu B pacTBope). B 3aBUCHMMOCTH OT KOMOMHAIMU STUX
napamMeTpoB  CBOOOJHAsi  DHEPrus  MOXET  MOHOTOHHO  YMEHBIIAThCS WM
JIEMOHCTPUPOBATh MUHIUMYM KaK ()YHKIIUSI PACCTOSIHUS MEKTy O€IKOM M TTOBEPXHOCTHIO
npuBuBKH [13 merku. B cooTBeTCTBUU € AKCIIEpUMEHTATbHBIMU HaboieHusMu [3-4],
Teopusl NpeJCKa3bIBaeT, 4To OeiaKoBas Tio0ylia MOKET ObITh CIIOHTAaHHO MOTJIOLIEHA
AHAJIOTUYHO 3apsKEHHOM IIETKOM MPU HU3KOM MOHHOW CWJIE, HO 3TOTO HE MPOUCXOJIUT
IIPY BBICOKO MOHHOM CHJIE PacTBoOpa.

Cnncok JInTepaTyphl:
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Interface Sci. 17, 90-96 (2012).
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[enrono3a sABiIsIeTCs caMbIM pacpOCTPaHEHHBIM OHOIIOJIMMEPOM Ha 3eMjle U HaXOJIUT
MHOKECTBO NPUMEHEHHH B Hayke M TexHHke. OJHUM U3 Hambojee MepCHeKTUBHBIX
HAIpaBJICHUN SIBIISIETCS MCIOJIb30BaHME MeMOpaH Ha €€ ocHoBe B Red-Ox smemeHTax
[1]. OnHako, B cuily 60JBIIOTO YKCIa MPOU3BOAHBIX LIEUIIOI03bI, TOMCK ONTUMAIBHOTO
MaTepuaga MeMOpaHbl HEBO3MOKEH 0€3 MPUMEHEHUS KOMIBIO