IIpaBuja nJis aBTOpoB

KypHan  «BecTHHK  TeXHOJIOTHYECKOI0 YHHBEPCHTETa»  COCTaBIsETCS U3
OpPUTMHAJIBHBIX CTaTE€d TEOPETUYECKOI'0 U HSKCIEPUMEHTAJIBHOIO XapakTepa BeOyIIUX
CHELHAIMCTOB, paboTalMMX B Pa3IMUHBIX O00JAacTSIX, pa3BUBAEMbIX B HACTOSIIEE BpeMs B
OI'bBOY BO «KHUTY», HayuHbIX H OOpa30BaTEIbHBIX YUPEKACHUSAX, MPOMBIIIICHHBIX
npeanpusTusax Pecryonuku Tatapcran, Poccuiickoit deneparuu u 3a py0exoMm, a TakKe HayIHBIX
0030pOB, TEMaTHKa KOTOPHIX NOANAAET Mo pa3nensl XKypHana:

I. Xumus
II. Xumuueckass mexHozo2us
III. HHghbopmamuka, 8sl4ucaumeibHAsI MeXHUKA U ynpas/eHue

IV. Mamepua/lbl U mexHo/102ulU /1e2Koll npomMmsliui/zieHHoOcmu

[Tpu odopmiieHNH MPENCTABIAEMBIX K IYOIMKAIIUN MAaTEPUAIOB CIEAYeT MPUICPKUBATHCS
CIICAYIONINX TIEPEUNCIICHHBIX HUKE OOIIHMX MPaBHIL:

1. ABTOpBI HANPaBJISAIOT MOATOTOBICHHBIN K ITyOJIMKAIIUU TEKCT CTATHH U CONTPOBOIUTEIILHBIC
JOKYMEHTHI B PEIaKIIMOHHYIO Koyuieruto JKypHaina, asmopusosasuiuce 6 niamegopme no pavbome
¢ HayuHbimu cmamovamu Ha caiime JKypnana no aopecy https://vestniktu.ru/, ¢ mocnemyrommm
MPEJOCTABIICHUEM BCEX IICUATHBIX OPHTHHAIOB JOKYMEHTOB, B TOM WYHCJIE, TEKCTa CTaThH,
MOJIMMCAHHOTO BCEMM aBTOpaMH, 1o anpecy: Kopmyc A Ka3zaHCkoro HalMoOHaJIBHOTO
MCCIIEIOBATEIILCKOTO TEXHOJIOTMYECKOTO YHUBEPCUTETA, KOM. 335 caMOCTOSITEIbHO WIIH TIOYTOBBIM
ornpasiienueM 1o aapecy: 420015, r. Kazanb, yn. K. Mapkca, n. 68, KHUTY, 3aBeayromemy
penakuueit XKypHaia « BeCTHUK TEXHOJIOTHYECKOTO YHUBEPCUTETAY.

[IpenocraBnsis MaTepuanbl K MyOJIMKalWK, aBTOPHI JOJDKHBI TapaHTHPOBATH, YTO OHU
paHee HUTJIe He MyOJMKOBAJIMCh U HE HAXOSTCS HAa PACCMOTPEHHUH B IPYTUX U3JIAHUSX.

2. DJEKTpOHHBIM BapuaHT cTtaTbu odopmiiseTcs B BuIe Qaiiia ctatbu B popmare docX B
ABYXI0JIOCHOI (hopMe U JT0JKEH cofiepxkaTth (cM. mpumMep Huxke): uaaekc Y JIK, nanee Ha pycckom
Y aHTJIMHACKOM SI3BIKaX: WHUIMAIBI M (paMUIMK aBTOPOB; Ha3BaHHE CTATbU, AHHOTALMIO (HE MEHee
200 c10B) ¥ KJIIOYEBBIE CIIOBA; MOJHBINA TEKCT, CIIUCOK MPOIUTHPOBAHHOM JTUTepaTypsl (He MeHee 15
HCTOYHHKOB); CBEJICHHS 00 aBTOpax, BKIOYAs aJpec MEepPernucKu, MECTO padOThl, CTPYKTYyPHOE
nojapasjeneHue, TeaedoH, aapec 3JeKTPOHHON MOYTHI, 1OKHOCTb, YUEHYIO CTEIEeHb U yUYeHOe
3BaHME C MOJHBIM NTEPEBOJIOM JAHHBIX CBEJICHUIN HA AaHTJIUNCKHUM SI3BIK.

®aiin umeHyeTcs o (paMUIUK IEPBOTO aBTOPA U HyMEPYyeTCs.

3. ConpoBoauTe/ibHbIE JOKYMEHTHI 10J:KHbI BKIKYATH:

1) TeKCT cTaThH, MOJMUCAHHBIH BCEMU COABTOPAaMH, KOTOPBIE MOIMKCHIO COTIAMIAITCS
C TMOPSAIKOM MEpPEYNCICHUs aBTOPOB B 3arJIaBUU, M MOJATBEPKIAAIOT CBOM BKJIAJl B PE3yJIbTATHI,
Mpe/ICTaBICHHBIE B CTAThE;

2) pucyHku, BKirovas ¢portorpaduu, rpaduku, kauectBoM He MeHee 300 dpi, KakbIid
oTaeIbHBIM (haiiiom jpeg uau png;

3) 9KCHepTHOE 3aKJIIYCHHE O BO3MOXXHOCTH OIMYOJMKOBAaHHS B OTKPBITON MMeYaTH,
YTBEPXKACHHOE PYKOBOJMUTEIEM COOTBETCTBYIOLIEH OpraHU3ALNH ;

4) crnpaBKy O MPOBEPKE OPUTMHAIBHOCTU CTAaThH MPOTrpaMMoil « AHTUIIAaruat» (mpu
3TOM CTEeNEeHb OPUTHMHAJIBHOCTH pabOTHl B TOW €€ YacTH, TJe H3JIO0XKEHBI pPe3yJbTaThl
MPOBEICHHOTO MCCIIEIOBAHM, TOKHA ObITh He MeHee 75%).

CompoBoauTeNnbHbIE JAOKYMEHTHl HMMEHYIOTCS Mo (aMuiIuum mepBOro asTopa, U
HyMEpYyIOTCS.



https://vestniktu.ru/

4. TekcT cTaThHM JOJDKCH ObITh HamewataH B pemakrope «Wordy», mapameTpbl CTPaHHMIIBL:
BEpXHee 1oJje 2 cM, HikHee - 1.5 cM, neBoe — 1,75, mpaBoe - o 2 ¢cM, BEpXHHI KOJTOHTUTYI - 1.0 cMm,
HWKHUH - 1.5 cM; mpudt texcra cratbu - Times New Roman Cyr 10 pt uepes oauH UHTEpBaI.

Hlpudrt kmro4eBbIX CIIOB, aHHOTauuM, Jlureparypel W cBepeHuid o0 aBTopax - 9 pt;
MOJCTPOYHBIE M HaACTpOuHbIe HWHAEKCH - 10 pt mpudra Arial. A63amubeii orcrym — 0,5 cm.
KitoueBble ¢pasbl TEKCTa MOTYT OBITH BBIJENIEHBI KypcHBOM. VIcIonb30BaHME KUPHOTO IIpHPTa,
MOAYEPKUBAHUS, OTIIMYHBIX OT OJMHAPHOIO MEXKCTPOUHBIX HHTEPBAJIOB, a Takke OpOopMIICHHE
OTCTYIIOB TpoOeraMu He JoIMycKaroTcs. Homepa cTpaHUI] HMpPOCTaBISIOTCS B LIEHTPE HIKHETO
KOJIOHTHUTYJIA.

OpurunaiibHast (MCCIIEIOBATENIbCKAsI) CTAThs HE JIOJDKHA MPEBbIIATh M0 00bemy 10 cTpanui
XypHanbHOro TeKcTa (C y4eTOM PUCYHKOB U TAOJIHII).

O030puble cTraTbM HanpasisioTcda B Pemaknuio  KypHama, kak mpaBwio, IO
Mpe/IBApUTEIILHOMY COTJIaCOBaHUIO ¢ ' maBHBIM penaktopoM JKypHana W/HWiIK €ro 3aMeCTUTEISIMH.
[Tpu nmoaroToBKe 0030PHBIX CTaTeH aBTOpaM HEOOXOAMMO MPUHUMATH BO BHUMAHUE CIIEAyIOIIee:

a) Kak MHUHMMYM OJHMH W3 aBTOpPOB OO30pHON CTaThU JOJDKEH HMMETh COOCTBEHHBIE
nyONIMKalKKU 110 TEMAaTUKE JaHHOW CTaThU B aBTOPUTETHBIX HAay4yHBIX JKypHanax, HHIECKCUPYEMbIX
win B [lepeune BAK P®, wiu 8 Web of Science, niu B SCOpUS; npu 5TOM B CIIUCKE JIMTEPATYPHI K
JTaHHOW 0030pHOM CTaThe JOJHKHO OBIThH MPEJCTABICHO HE MeHee 2 TAKUX MyOJJMKAIUii;

0) comepxaHue OO30pPHOM CTaThU MOMHMMO BCETO MPOYErO JIOJDKHO OXBAaThIBATh TaKKe
JOCTUKEHMSI TIOCTIEIHUX JIET B IaHHOM 00J1acTH HayKu, OIyOJIMKOBAHHBIE KaK B POCCUIICKOM, TaKk U
3apyOeXHOW HaydHOU JuTeparype (IperMMyIICCTBEHHO B KypHasiax, uHAekcupyembix B Web of
Science w/unu SCOPUS); mpu 3TOM O0IIEe YKCIO MPOIUTUPOBAHHBIX B TaKOW cTarthe padoT (U
COOTBETCTBEHHO CCBUIOK B CIIMCKE JINTEPATypbl K CTaThbe) AOHKHO ObITh He MeHee 40. Kpaiine
HE)XKeJIaTeJIbHbI CChUIKM Ha TE3UCHI JOKJIAJOB JIOKAIbHBIX KOH(EPEHIM U MacCOBbIE CCHUIKM Ha
MaTepuaibl KOH(GEpPEeHIINH;

B) k myOnukamuu B JKypHaie MOTyT OBITh MPEACTABICHBI TAaKXKe T.H. aBTOPCKHE 0030pbI, B
KOTOpBIX OCYIIECTBICHBl CHCTEMAaTH3alMsl, aHaIu3 U 0000meHne padoT, OMyOIMKOBaHHBIX
MIPEUMYIIECTBEHHO CAMHMH aBTOPaMU 0030pHOM CTaThU; B TAKOM CIIy4ae, OAHAKO, aBTOPHI JOJKHBI
yOenuTenbHO 000CHOBaTh (B COMPOBOAMTENHLHOM MUChME B penakiuio JKypHala WM B BBOJHOM
4acTU CTaTbH), YTO OHU pa3BUBAIOT YHUKaJIbHOE HAy4YHOE HAIPABJIEHWE B COOTBETCTBYIOIIEH
OTpaciau HAyKW U 3aHUMAIOT B 3TOM HAIpPABJICHUH JTUIUPYIOIINE TO3UIINH.

5. Marematnyeckue U XUMUYECKHE CHMBOJIBI B (DOpPMyJIax M YpPaBHEHUSIX JOJKHBI OBITH
HaOpaHbl B OJHOM M3 (OPMYJBHBIX PEHAKTOPOB. [lockonvky maxkem JKypuana 08YXnoaoCHbl,
(opmyJIbl, IPECTABIEHHBIE B CTATHE, IOJKHBI IO pa3Mepy MOMEIIATHCS B OJHY 0JI0CY, T.€. UMETh
pa3Mep He Oonee, yeM 5x8 cMm.

6. TekcT cTaThu TOIDKEH COAEPIKATh HCXOIHBIE (B TOM YHCIIE JIUTEPATypHBIE) JaHHBIC H IENb
paboThl, AN paboOT SKCHEPUMEHTANIBHOTO XapakTepa — DKCIHEPUMEHTAbHYIO0 4YacTh (pEeareHTHI,
anmnaparypa, OCHOBHbIE METOJMKH), pe3yJbTaTbl U UX OOCYXJEHHUE, CIIUCOK JuTeparypsl. Cremayer
MPUAEPKUBATBCSI  €IUHULl U3MEpPEeHHsT U TepMmuHojoruu, pexkomeHayembix MHHIOITAK. Bcee
UCIOJIb3yEMBIE YCIOBHBIE O003HAYEHUS U COKPAILLEHUS JOJKHBI ObITh paclIM(ppOBaHbI MPU MIEPBOM
YIIOMUHAHUU O HUX B IaHHOH cTaTke. J[poOHbIE YacTH YHCEN OT LEJIbIX OTACIISIOTCS TOUKOH.

JyOnupoBaHue NaHHBIX B TEKCTe, TAaOMMIAX, PUCYHKaX, a TaKXe HX HCIOJIb30BaHUE B
TabNUIax, HEe 00CYK/IaeMBbIX B TEKCTE JIUTEPATYPHBIX TaHHBIX, HE JOMYCKAIOTCA.

7. Vcnonb3oBaHWE pPHUCYHKOB JOJDKHO JUKTOBaTbCSl HEOOXOIMMOCTBbIO Oojiee SICHOTO
MOHMMAaHUS U3JIaraeéMoro MaTepuasa U He JI0JKHO ObITh caMolLielTbio. B 01HOM cTaThe 1OKHO OBITh He
0oJiee 5 (MATH) PUCYHKOB (C 0053aTeTbHOM CCHIIKOM Ha KaXK/IBIH M3 HUX B TEKCTE CTaThH ). PUCyHOK
c pazaenenueM Ha (a) u (0) yactu cuutaercs kak Puc.l u Puc.2. Kaxaplit pucyHOK NOKEH UMETh
¢dbopMmart He Gosiee yeM 5X8 cM U B BUJIE, IPUTOAHOM JIJIsl HEIOCPEICTBEHHOTO BOCIIPOM3BEIEHUS ITPU
mevyatd. PUCYHKM MOTYT BKJIIOYaTh HEBBIJCICHHbIE KpaTkue IUQpOBble WIH OyKBEHHBIC
o0o03HaueHUs (HyMepyeMble clieBa HaIpaBO WM MNP JBHKEHUU 110 YACOBOW CTpeEJKe), HaOpaHHbIE
COOTBETCTBYIOLIUM OCTaJbHOMY TEKCTY WIpU(TOM; pasmep JOObIX 0003HAUEHUI Ha PUCYHKAX
BbIOMpaeTcs B npezaenax 12-14 pt. opmar pucyHka ciaenyeT BbIOUpATh ¢ y4E€TOM MPEICTaBICHHOTO



M300paKeHUsT ISl MCKIIOYEHUS 3HAUUTEIbHBIX CBOOOIHBIX mMojeil. PucyHKku HOMKHBI OBITH
BKJIIOYEHBI B COCTaB (haiiya, mpuyeM KelaTesIbHO HETOCPEACTBEHHO MOCIIe IEPBOT0 YIIOMUHAHUS O
HUX B TeKcTe craThu. [lomucu K pucyHKaMm JOJKHBI coepkaTh ciioBo «Puc.» (mpober), Homep
pHUCyHKa apabckumu nudpamu, THpe, mpoOel1, Ha3BaHUE C 3arjaBHON OyKBbI (0€3 TOYKM B KOHIIE
MIPEIOKEHUS ).

8. IlyOnmukarust MOKeT BKIIIO4YaTh He 0oJiee yeM 4 Tadauunbl. TaObnuIs JOIDKHBL COAEpKATh
cnoBo «Tabnuiay B JIEeBOM BepXHEM yriry 0e3 oTcTyma (mpobei), Homep Tadautibl nudpamu (ecim ux
Oouee 0J1HO), TUpE, TPOOE, Ha3BaHHE ¢ 00JbIION OyKBEL. COAEPIKUMOE TUEEK CIIEAYET pacnoaraTh
o eHTpy. lllupuHa TadauIbl 10/ KHA ObITH He 0oJ1ee 8 cM. Ecii Tabnuiia 3anuMaet 6oJiee oTHOM
CTpaHMIIbI, HIKE IIATIKU TaOIUIIBl HAa TIEPBOM CTPAaHUIIE PACIIONAracTCs CTPOKA HyMepauy KOJIOHOK
- IO TOpPSAKY CclieBa HalpaBo, BTOpas M MOCIEAYIOIIash CTPAHMIIBI HAYMHAIOTCS CIIOBaMU
«IIponomkenue Tabmumpl (TIpoden, HOMeEp, TOYKa)», Jajee MOBTOPSETCS CTPOKAa HyMEparuH.
Tabnuipl pasMepoM MeHee OJIHOM CTpaHMIIBI pa3pbliBaTh HE cieayeT. Pazmepsl sueek U TabIuUIbl B
IIEJIOM CJIETYET 10 BO3MOXHOCTH MUHHUMU3HPOBATH.

B Tabnuupl BKIIOYAIOTCS TOJIBKO HEOoOXOoauMble IUGPOBbIE NaHHbIe. MaTepuan MoikKeH
OBITH METPOJIOTHYECKH 00paboTaH (yKa3zaHbl YMCIO U3MEPEHUM, TOTPEIIHOCTD U T.11.). CChUTKH Ha
TaOJIUILBI B TEKCTE CTaThU 00s3aTenbHBL. TaOmuUIbl MOMKHBI OBITH BKIIIOUEHBI B COCTaB (aiina,
KeJaTeJIbHO HeTIOCPEICTBEHHO TI0CIIe IPUBOAMMON HA HUX CCBUIKM B TEKCTE CTATHH.

9. B HCKIIOUMTENBHBIX CIydyasX, €CJIM BBINOJIHEHHE TpeboBaHUU K (PopMaTHUPOBAHHIO
dbopmy, TabaHIl U PUCYHKOB MPUBOJUT K MCKAKEHUIO MPEACTABIIEMON HH(POPMAIINU, BO3MOXKHO
WX PAcCMOJIOXKEHHUE M0 HIMPUHE OJHOU MOJIOCHI C MOCIEIYIOIMNM OQOPMIEHUEM TEKCTa COTJIAcHO
[IpaBunam.

10. LHutupyemas nurepatypa HyMepyeTcsl B MOPSAKE YIIOMUHAHUS, B TEKCTE MOPSIAKOBBII
HOMEp CCBIJIKHM 3aKJIF0YaeTCs B KBaJIpaTHbIE CKOOKH. B crincke uTepaTypsl K OpUTHHAIBHOM CTaThe
JOJDKHO OBITh HE MeHee 15 uctounukoB. Ceblika Ha cTaThi U3 JKypHanoB no/mkHa uMeTh nHaeke DOI.
PexomMengyeTcst uCoIbp30BaTh B Ka4eCTBE HCTOUHUKOB B TIEPBYIO ouepeib paboThl, OMMyOJIMKOBaHHBIC B
Teuenne nociequux 5-10 ner. CIMCOK MCIONB3yeMOH JIMTEpaTyphl OMEIIASTCS B KOHIE CTAaThbH U
odopmisercs 6e3 ab3alHbIX OTCTYIOB B cooTBeTcTBUU ¢ [IpaBujiamu ogopmiieHUs1 JINTEPATYPbI
(IpUBOASTCS HUXKE).

Hywmeparus u BKIIIOYEHHE B CIIUCOK BCEX YIMOMSIHYTBIX B CTaThe JTUTEPATYPHBIX UCTOYHUKOB
o0si3aTenbHbl. CCHUTKM Ha CTAaThH, HAXOMAAIINECS B IIeYaTH, He JomyckaroTcs. CTaThsl, B KOTOPOU He
COJZIepKAaTCsl CCBUIKM Ha JIMTEepaTypHble HCTOYHMKM, He OyAeT NpuHATa K JajbHEHIIeMy
PaccMOTPEHHIO.

11. Ha mocneanei ctpaHulle CTaThy, MOCIIE MPUBEICHHOTO CIMCKA JINTEPaTypbl, HEOOXOJUMO
yKkazaTtb cBefeHust o0 astopax: @.J.0O., 3BaHMe, AOKHOCTb, CTPYKTYpPHOE THOJpa3jeieHue,
opraHusanys, e-mail, ¢ HOJHBIM NEPEBOOM JIaHHBIX CBEACHUIN HA aHTJIMHCKUN A3bIK.

12. Matepuaisl crateii, He OTBeHaroIue KakoMy-1r00 TpedoBanuto «IIpaBui asist aBTOPOB»
BO3Bpall[alOTCsS aBTOpaM uepes3 IuiargopMy Mo padoTe ¢ HayuYHBIMU CTaThsIMH Ha caiite JKypHana.
[Tpu MOBTOPHOM TIPECTABICHUN TAKOW CTaThU CPOK €€ TI0Jauu OOHOBIISIETCSI.

13. Ha nopaboTKy cTaThy Mocje HayyYHOrO PeJaKTUPOBAHUS aBTOPaM MPEJOCTaBIISETCS, KaK
npaBwio, He Oonee ogHON Hexenu. IIpm HEOOXOIMMOCTH aBTOPHI CTAaThbU MMEIOT IPAaBO MPOCHUTH
pelakuuio 00 yBEIMYEHUH JTaHHOTO CPOKa, HO He Oosee yeM 10 1 mecsaua. Ha ctaaum moaroToBku
OYepeHOTO BhIMycKa JKypHasia peakiiMOHHAasE KOJUIETHs OCTaBIISET 32 CO0O0M MPaBO KOHKYPCHOTO
oTOOpa MaTepHaoB.

14. ABTOpBHI HECyT OTBETCTBEHHOCTh 3a TIPAaBWJIBHOCTH W3JIOKEHUS Marepuana |
UCTOJIb30BAHUS CHEIMATIbHBIX TEepMHHOB. [loarotoBka pemakuuell KOPpPeKTypbl cTaTed uis
MOCTIETYFOIIETO IIPOCMOTPA €€ aBTOpaMH CTaThH B JKypHasie He MpeycMaTPHUBAeTCs.

15. Bce onyGmnukoBanHble B JKypHane craThbM BBICTaBISIOTCS Ha HTepHeT-cTpaHMIe
Kypnuana B Hayunoii AIIEKTPOHHOMN OoubIMOTEeKE e-library
https://www.elibrary.ru/title_about.asp?id=8488 B otkpsiTom moctyne (Open ACCesS), Ha CTpaHHUIIE
XKypnuana Ha caiitte KHUTY https://www.kstu.ru/article.jsp?id_e=23840&id=1910 u Ha minardpopme



https://www.elibrary.ru/title_about.asp?id=8488
https://www.kstu.ru/article.jsp?id_e=23840&id=1910

o pabote ¢ HayuHbIMU cTaThssMu JKypHana https://vestniktu.ru/ru/nauka/journal/193/view. ITnara 3a
nyOnukanuto crareit B XKypnaie u Open ACCESS ¢ aBTOpPOB CTaTeil He B3UMaeTcs.

Pacripoctpanenne  Bcex  HoMepoB  (BeimyckoB) JKypHasa  ocymiecTBiseTcss IO
TEXHOJIOTUYECKUM By3aM U KpyHHbIM Oubiarorekam PO.


https://vestniktu.ru/ru/nauka/journal/193/view

Ilpumep opopmnenus cmamou
VIK 535.37:544.164

J. I1. PomanoBa, K. A. PomanoBa, 1O. I'. 'ansimeTnnHoB
KBAHTOBO-XUMHNYECKOE MOJIEJNPOBAHUE CTPOEHUS
U ®U3UKO-XUMHUYECKHUX CBOMCTB MOJUPUIIMPOBAHHOI'O NMEKTUHA

Kniouesvie cnosa: k6anmoso-xumuieckoe Mooeiuposanue, MoOUGUYUPOBAHHbI NEKMUH, Meopusi PYHKYUOHALA NIOMHOCMU,
UK-cnexmpockonus.

Omauuumensvhvle QU3UKO-XUMUYECKUE U (APMAKOIOSUYECKUe CBOUCMBA MOOUPUYUPOBAHHO2O NEKMUHA, MAaKue KaK
ahpexmusHoe NPOHUKHOBEHUE 8 KPOBOMOK, MOWHOE NPOGOCNANUMENbHOE U NPOGUOPO3HOe Oelicmeus, Onpeoensiton e2o
npumenenue ¢ meouyune OJisi NeYeHUs. CePOeUHO-COCYOUCMbIX U NOYEUHBIX 3a00]1e8AHUL, PA3IUYHBIX GOCNAIUMENbHBIX
npoyeccos, Oiisl YIYYULeHUsL HEBPOIOSULECKO20 300P06bsl U Npedomspaujenus npexcoespemennozo cmapenus. Ocoboco
GHUMAHUSL 3ACTLYAHCUBAET €20 MOUIHOE NPOMUBOPAKosoe Oelicmesue. Taxce O UCNONb3YemCst 8 Kauecmeae QIoKYIsIHmMA npu
ouucmke 800bl; Npu 000bIYe U NEPepabomKe NOLE3HbIX UCKONAEeMbIX, Npu GypeHuy 015l YCULeHUs CMEHOK CK8ANCUH, 8 POl
cynepabcopbenma; 6 cenbckom xosaticmge. DuUUKO-XUMUHECKUE CEOUCMBA NeKMUHA HANPAMYIO 3A6UCAN Om e20
cmpoenus. [ mozeo, umobul npedckazamv CMpPYKmypy u C80UCMEA COeOUHEHUN 3auacmylo npube2arom K K8aHmogo-
XUMUYECKOMY MOOETUPOBAHUIO, NO3GONAIOWEMY U3YHUMb QUIUKO-XUMUYECKUe CBOUCMBA Gewecmea 00 NpoBeoeHUs e2o
cunmesa. OOHAKO cywjecmeyem O0epaHudeHHoe YUCTO padom, NOCEAUWEHHBIX MOOEIUPOBAHUIO CIMPOCHUSl U CBOUCME
Mooughuyuposanrozo nekmuna. Ilosmomy 6 danuoul pabome O6vL1 NPOU3BEOEH NOUCK ONMUMATLHO20 NOOX00d K KGAHMOBO-
XUMUYECKOMY MOOEIUPOSAHUIO MOOUDUYUPOBAHHO20 C HOMOWbLIO AKPULAMUOA Yumpycoeo2o nexmumnd. IIpousgeden
pacuem cmpoeHusi MOHOMEPHO20 38eHa noaumepa u e2o HK-cnekmpa ¢ ucnonw3oeanuem HeCKONbKUX KE8AHMOBO-
XUMUYECKUX Memo008 U Oa3ucHblx HA60pos. [lisi OyeHKu aoeKeamHoCmu NPOBEOCHHbIX PACYEMO8 GbIUUCICHHbLE
KonebamenbHble 4acmonvl CPAGHUBANUCH C IKCNEPUMEHMANbHLIMU OAHHBLIMU, YMO NO360AULO YCIMAHOBUMb CMPOCHUE
MOHOMEPHO20 36€HA U BLIACHUNMb, 4MO MOOUPUYUDOBAHHBIL NEeKMUH UMeem YuKiuueckoe cmpoeHue. B pesynbmame
CPABHEHUs. pACUEMHbIX OAHHLIX C IKCNEPUMEHMANbHBIMU 8 KAYeCcmee ONMUMAIbHO20 KAHMOBO-XUMUYECKO20 n00X00d K
MoOdenuposanuro cmpoerusi u MK-cnekmpa moouguyuposannozo nekmuna 0vii npeoiodcer Memoo meopuu QyHKyuoHaia
naomuocmu ¢ pyuryuonarom PBE u 6azucnvim nabopom 6-31G(d,p).

D. P. Romanova, K. A. Romanova, Yu. G. Galyametdinov
QUANTUM-CHEMICAL SIMULATION OF THE STRUCTURE AND IR-SPECTRUM
OF MODIFIED PECTIN

Keywords: quantum chemical modeling, modified pectin, density functional theory, IR spectroscopy.

Distinctive physicochemical and pharmacological properties of modified pectin, such as effective penetration into the
bloodstream, powerful pro-inflammatory and pro-fibrotic effects, determine its application in medicine for the treatment of
cardiovascular and renal diseases, various inflammatory processes, to improve neurological health and prevent premature
aging. Its powerful anti-cancer effect deserves special attention. It is also used as a flocculant in water purification; in the
extraction and processing of minerals; while drilling to strengthen the walls of wells; in the role of superb sorbent; in
agriculture. Physicochemical properties of pectin directly depend on its structure. In order to predict the structure and
properties of compounds, one often uses quantum-chemical simulation, which makes it possible to study the
physicochemical properties of a substance before its synthesis. However, there is a limited number of works devoted to
simulation of the structure and properties of modified pectin. Therefore, in this work, a search was made for an optimal
approach for quantum-chemical simulation of citrus pectin modified with acrylamide. The calculation of the structure of
the monomer unit of the polymer and its IR-spectrum by several quantum-chemical methods and basic sets has been
performed. To assess the adequacy of the calculations, the obtained vibrational frequencies were compared with
experimental data, which made it possible to establish the structure of the monomer unit and find out that the modified
pectin has a cyclic structure. As a result of comparing the calculated data with the experimental ones, the density functional
theory method with the PBE functional and the 6-31G (d, p) basis set was proposed as an optimal quantum-chemical
approach for simulation of the structure and IR-spectrum of modified pectin.
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I[IpaBuia opopmiieHust JJUTEPATYPbI

1. B ’Kypnane ycraHoBjeHa cleIyrolias eAMHas OCIe0BaTEIbHOCTh U3JI0KEHUS COJIeprKalieics
B MyOJHMKyeMBIX CTaThsiX OuOIHorpaduueckol MHGOpMAIMM Ui BCEX OCHOBHBIX ITUTHPYEMBIX
JUTEPaTypHbIX HMCTOYHUKOB (CTaTed, KHHUI, HW300peTeHul, IuccepTaliii U Te3UCOB JOKJIAJ0B Ha
Pa3NUYHBIX KOHPEPEHIHAX ), @ UMEHHO:

1.1. Inst crareii:

— B 7KypHaJjax u UHbIX epuoaAnYecKux n3ganusx — Muunuansl, @amminn BCEX aBropos
B YKa3aHHOM B CTaThb€ MOPSJAKE Ha A3bIKE ee opuruHana. [Ipuumamas abopesuamypa HA36aHU
yumupyemozo xyprara, Homep Toma xypHana (M31aHus), TOAUYHBIA HOMEDP BBIMYyCKa (eciu
TaKOBOH CyIIIECTBYET), HayallbHasl CTpaHUIla — KOHEYHAas CTpaHula ctaTh B JKypHane (U31aHun)
(rox Beixona XKypuana B cset), DOI (manpumep: O.V. Mikhailov, Arab. J. Chem., 10, 1, 47-67
(2017). DOI: 10.1016/j.arabjc.2016.10.014). Eciu B muTHPYEMOM KypHAJIe MPUHSATHI BBIXOIHBIC
JAHHBIE C YKa3aHUEM JIUIIb HOMEpa CTaThH, a HE MOPSAKOBBIX HOMEPOB €€ HAUYaJIbHOW U KOHEYHOM
CTpaHuIll (YTO B TOCIEAHEE BpeMs MOJIY4YWIO OOJbIIOE PACHpPOCTPAHEHUE B TMEPUOIUYECKUX
W3JIAaHHAX ), TO AHAJIOTHYHBIM 00pPa30M YKa3bIBAaIOTCSI HOMEP TOMa, TOJJUYHBIA HOMEp BBIITYCKa U TOJ
ee myOJMKaluK, a BMeCTO HoMepoB crpanul] numercs Article No (wanpumep, A.R.
Khamatgalimov, V.I. Kovalenko, Int. J. Mol. Sci., 22, 7, Article 3760 (2021). DOI:
10.3390/ijms22073760).

B ciyuae, eciin KypHaja uMeeT NepeBOJHOM AHAJIOr B CIMCKE JIUTEPATYPbl MOKHO
yKa3bIBaTh TAK)K€ CCHUIKM Ha AHIJIOS3BIYHYIO BEPCHIO0. DTO TO3BOJIUT H30ekaTh OIMOOK IMpH
IUTHPOBAHUU H OIICHKE BOCTPEOOBAHHOCTH PE3yJIbTATOB KOHKPETHBIX UCCIIETOBAHMA, U OOJICTYHUT
MOWCK cTaThu B 0a3ax naHHbIX. Heob6xoammo ykaswsiBath DOI crarell Tex M3AaHuii, rje OH
npucBoeH (Hanpumep: A.D. [Ipecesunukos, M.E. Konnakos, E.A. Epmonaesa, Heopr. Marep. 56,
3, 261-265 (2020). DOI: 10.31857/S0002337X2003001X), 160 aHaIOr Ha HHOCTPAHHOM SI3BIKE:
A.F. Dresvyannikov, M.E. Kolpakov, E.A. Ermolaeva, Inorg. Mater., 56, 3, 249-253 (2020).
DOI:10.1134/S0020168520030012).

— B cOopHukax u kHurax — Muaunuanel, ®amunnu BCEX aBTOpOB B yKa3aHHOM B CTaThe
MopsAZIKe Ha s3bIke ee opuruHana. B ¢0. (B kH.) Hazeéanue coopruka (Mnu Kuueu), U31aTeNbCTBO,
ropojl, ToA M3JaHus, HOMepa HUTHUpyeMbIX cTpaHul (Hampumep: .M. Jluxtenwmreitn, B c6.
OxucnumenvHo-eoccmanosumenvHvle memaniopepmenmst u ux mooeau. 4. I. UXD AH CCCP,
Yepuorosnoska, 1982. C. 7-10, 13, 16);

1.2. last kuur u MmoHorpadumuii:

— NpH HUTHPOBAHUHU MX B HeJoM — VHuimaner, @aMuInu BCEX aBTOPOB B yKa3aHHOM B
KHUTe MOpsAJKE Ha s3bIKe ee opuruHana. Hazeanue, N3narensbctBo, ropos, roa usnanus. O6iee
yucio ctpanu] (Harpumep: . [leppun, Opeanuueckue ananumuyeckue peazenmol. Mup, Mocksa,
1967. 407 c.);

— MPH OUTHPOBAHUU WX OTAEJBHBIX cTpaHul — Muannmane, ®amMunmm Bcex aBTOPOB B
yKa3aHHOM B KHMI€ MOpsJKe Ha s3bIKe ee opuruHana. Hazeanue, N3natensctBo, ['opon, HoMepa
nutupyemsix ctpanul] (Hanpumep: . Ileppun, Opeanuueckue ananumuueckue peacenmol. Mup,
Mocksa, 1967, C. 224-227);

1.3. Jlns n3o0perennii — cokpaiieHue ot cioBa «llareHT» uim oT cioBocoueTaHuss « ABTOPCKOE

CBHJICTEIILCTBOY», HA3BaHNE CTPAHbI, ITATEHTHBIM BEIOMCTBOM KOTOPOW OH BBIJIaH, HOMEp MaTeHTa,

(ron BbIIauM mareHta) [Hampumep, [lar. CIIIA 4.318.977 (1982), Apt. cBun. CCCP 1.340.410

(1987)];


http://dx.doi.org/10.1134/S0020168520030012

14. Ina pucceprammii — Vuunmansl, @amunus aBTOopa, yKa3aHHE YUYEHOM CTENIEHM U HAYK,
OpraHM3alys — MECTO €€ BBIIIOJIHEHUS, TOPO/I, TJI€ 3TO MECTO HAXOAUTCS, IO/l BBIXO/1a B CBET, 00I1Iee
yucno crpanul [Hanpumep, T.H. JlomoBa. [lucc. AOKT. XxuM. Hayk, WH-T XMMUU HEBOIHBIX
pactBopoB AH CCCP, 1BanoBo, 1990. 456 c.];

njsa  aBropedeparoB aucceprauuii — Muammansr, damuwims aBTopa, yKa3aHUE CJOBa
«ABTOpedepar», yIeHOH CTENeHH M HayK, OpraHu3alis — MECTO €€ 3allUThl, TOPOJI, IJIe 3TO MECTO
HAXOJWTCS, TOJ BBIXOJZIAa B CBET, o0mIee uucio crpanull [Hampumep, [1.B. I'ymmuna. ABTOped. mucc.
kaHa. xuM. Hayk, Cankrt-IlerepOyprckuii roc. yH-T, Cankt-IlerepOypr, 2010. 16 c.];
1.5. Insa te3ucoB nokjaanoB — Muunumane, @amMuing BCEX aBTOPOB B YKAa3aHHOM B COOpPHHKE
TE3HCOB MOPSAJIKE Ha SI3bIKE ero opuruHana. Haseauue kongepenyuu, cumnozuyma, cvezoa (Mecto
MPOBEACHUS, CPOKU MpoBeaeHus), M3marenscTBo (ecnu ykazaHo), ['opon, rox u3maHus, TOM
u3ganus (ecaM HMMeEETCs), HavajdbHas—KOHeuHas crpanuilsl (Hampumep: S.l. Dorovskikh, L.N.
Zelenina, N.B. Morozova, I.K. Igumenov, XVIII International Conference on Chemical
Thermodynamics in Russia (Samara, Russia, October 3-7, 2011). Abstacts. Samara, 2011. Volume
1. P. 83-84.



