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Byaar AxmeroBn4 ’Ky0aHoB — 3amMeuyaTe/IbHbIA yYeHBIi,
JHOMMBIN CHIH U OpaT, NPeKPACHBIN OTell U aTa

A.A.KybanoBa
Axanemuk Ka3z.HAEH, 1.6.H., npodeccop

YBaxaemplii [Ipesnauym! YBakaemble yYACTHUKH KOH(pepPeHUNH, MOCBAIIEHHON
BblIaOIIeMycsl yueHoMy, akagemuky HAH PK Byaary Axmerosuuy ’KybdanoBy

Moemy crapmemy Opary — bymary 4 ¢espans storo roma ucnomawiock 90 mer. S xouy
pacckasaTh O HEM KakK MJIaJIIasi CECTPa U KaK KOJulera.

Korna poaunace s — nsThlil peOCHOK B ceMbe MoeMy Opaty O0bi1o 12 net. X0Ts, KOHEYHO, 3TO
ObLT HEe B3pOCIBIA MaTb4MK, HO, TEM HE MEHEe, HIMEHHO €My OTell, BUIMMO, BCIIEACTBHE 3aHATOCTH,
MOPYYNJ MONTHU K Mame B OOJIbHUILY U IPUHECTU MEHS JTOMOM.

Y MeHs K ToMy BpeMeHH Obutu cTapiiue cectpsl — ['a3uza u Posa, a Taxxke - ctapiiue 6paThs
— bynar u Kaup.

To, 4TO mEpBBIM POJHBIM YEIOBEKOM, B3SBIIMM MEHS HA PYKHU MOCIE POXKICHUS (KOHEYHO, HE
CUMTas MaMbl), U KOTOPOTO s yBHU/IEJa IIPU BXOJE€ BO BHEIIHUNA MUp cTai Mot 6part bynar, oueBuaHo
U CTaJ0 OCHOBOM TakOro HEOOBIKHOBEHHO IYHIEBHOTO MOCTHMKA MEXKIY HAaMH, KOTOPBIM W cTanl
OCHOBOM YyBCTBa HEOOBIKHOBEHHOM B3aUMHOMW MPUBA3AHHOCTH M HEXKHOCTH.

[ToTomy He ciyuaitHo, uto bynar cran s MeHst OpaTOM-BOIIIIEOHUKOM, PEBPATUBIIUM JI2a3Ke
IIPOCThIE BOCIIOMUHAHUS O CBOEM JE€TCTBE B KaKOM-TO KaJEWJOCKOIl CHACTIMBBIX MOMEHTOB.
Poputenu pacckaspiBanM, 4TO OH MpuOeran U3 IIKOJIbl MOHSHYUTh MEHSA Jake Ha OOJbIION
IIEPEMEHKE, CIIaJi Mbl C MJIa/IEHYECTBA BMECTE, IPUUEM, BBUY KUIHMILHBIX YCIOBUI T€EX BPEMEH, -
Ha croie! KTo-To, KOHEeUHO, crial U MOJ CTOJIOM. ..

[lIna Bo¥iHa (Bemukas OtedectBeHHast BowiHa 1941-45 T.r.), TsDKENNO OBUIO WM C €I0M, U C
onexnoit. [Ipuxoamnocs BbIKHBaTh. Kpome Hamiero nomuka (Ha 2-3 cembH), B HallleM ABOpE
pacnosaraioch OOIIEKUTHE XYA0KECTBEHHOTO YUMIINILA, CTYAEHTBI KOTOPOTO TOXKE COCTABIISUIN KaK
Obl yacTh Hamiel ceMbu. BepkuBanu BmecTe. Hampumep, eciau Bapuiock Msco (a 3To Jenaioch BO
JIBOpE, TJI€ Ha KOCTPE YKPEIUBIICS Ka3aH), TO, 10 KpaitHel mepe, 0yIb0oH ObLI 11 BceX. IMeHHO B TO
BpeMsl CTyAeHTaMu Obutd OyAyllue 3HAMEHUThIe XyINOKHUKH - Mongaxmer KenGaes, CaOyp
MambeeB 1 Moii ky3eH — Akbiparn JXKy6anoB. Bece onu cranu npy3ssmu u bynara, u ['a3ussl. ..

B 1945 roay, mocie OKOHYaHHMS CpPEIHEH IIKOJIBI C 30J0TOM MENAlbI0 M MY3BIKAJIBHOTO
YUMJIMIIA yexajla y4yuThCs B MOCKOBCKOE MY3bIKaJIbHOE yUWIMILE WM. ['HECHHBIX, a 3aTeéM U B
KoncepBaropuu ['asuza, a B 1947 bynar — noctynui B MOCKOBCKMIM XMMHMKO-TEXHOJIOTHYECKHUN
uHcTuTyT WM. J[.M.MenneneeBa, a 3ateM W B acnupantypy. bymar. B 1953-m rogy x HuM
npucoeauHmics U Kaup, noctynuBmmii B He()TeXUMHUUECKUNA HHCTUTYT UM. [ 'yOKuHa.

B cBoeii aBToOnorpaduu bymar AXMeToOBHY Tak TOBOPHJI O MOTHBAIIMH CBOETO YKETaHUS CTATh
xumukoM: «HabOmonas 3a Tem, Kak M3-TIOJ Tepa OoTHa M ['a3u3bl MPU MOMOIIM HOTHBIX 3HAKOB
PO 1anace MpeKpacHasi My3bIKa, 51 IOYEMY-TO CPaBHUBAJ 3TOT MPOLECC C HATMCAHUEM XUMUYECKHUX
peakiuii ¢ momouibio Gopmyi. 1o ObLIO 3araIouHO U OYEHb HHTEPECHO!

MpbI — MIa/illIne O4Y€Hb CKyYalld M BCErJa OTCUUTHIBATIN BpeMs 110 KaHUKYJ. bynat cam st cedst
PEIINTI, YTO OH 00S3aTENILHO JOKEH MPUBO3UTH MHE CIEAYIONINE TOCTHHIIBI — TUIaThe, Ty(henbKku u
cyMouky. W, XoTs AeHer karacTpouyecku HE XBaTajao — OH BCE€ paBHO NpuBO3uWi. OmHaXAbl, OH
JIOTOBOPHWJICA € TIMJIOTOM I'Py30BOI'O CaMoJIETa U NIPUJIETEN Ha HEM, KOHEUHO, C MOJapKOM.

Jlst Hac OBLIIO BaXKHO TO, UTO M OH, U ['a3u3a, u npucoeauHuBmuiics k HuM Kawnp, B 1953-m
roJy MOCTYNMUBIIUN B He(TE-XUMHUECKU MHCTUTYT WM. [ 'yOKHHA HE TEepsau CBS3H C HAMU ITOKa
yuuiauch B MockoBckux Bys,ax — 3BOHWIM, THCald OY€Hb MHTEPECHBIE MUChbMa, KOTOpPbIE U IO
MIPOIIECTBUH MHOTHX JIET KaK OBl CTOST Mepe]l MOMMHU ri1a3amMu. Hanmpumep, kakue KHUTH YUTaTh, KaK

JOPY>KUTh U T.II.



Heckomnbko €T ¢ HUMU ObUT U HAalll OTEl, PENPECCUPOBAHHBIN B T€ TOABI MO UACOJIOTHYECKUM
npoOJeMam.

Tonbko mocine 2-ro Kypca aclupanTypsl byinat npuHsi pereHne ;keHUThCA 51, K €ro BRIOOp mal
Ha OYEHb KPacUBYIO JAEBYUIKY - 3apemy KynankyioBy.

Ei#t Opu1o Bcero 22 roga, OHa BXOMOMJIAa CHOXOH XOTh M B O€mHBIN, HO 3HAMEHHUTHIA IOM, U
BHEIIHE OHa JEpXajlach OYEHb BEIWYaBO. S NOMHIO 3TOT [€Hb KaK SIBJIIEHHE KpAaCOThl H
Bennuus...OHa OblIa HaCcTOSIIAs TPUHIIecca!

Ee kpacoTy He Morfia HCIIOPTUTH Jaxke yepHas (hopma jkeIe3HoA0pokHIKA. Jlero B TOM, 4TO
OHa yumJiach B I'. JICHUHIpajie B )KEIE€3HOJOPO)KHOM UHCTUTYTE, a I10CJIE 3aMYy>KecTBa — B I'. MOCKBe,
B MHCTHTYTE aBTOMOOMILHOTO TpaHcmopTa. PaboTaTs B Anma-ATe OHa cTajia Ha KeJle3HOH Jopore
U TIOTOMY HOCHIIa (hOpMY KeNe3HOIOPOKHUKA, T.€. YEPHBIE KOCTIOM, IIHHENb, (hypakka U T.1.

3apema BOIIUIa B HAll JIOM B IIOJIHOM CMBICJIE 3TOTO CJIOBA, T.€. OHA IMPHUHsIA CTWIb Halleu
JKU3HM - J)KWJIA KU3HBIO U IIPAaBUJIaMU Halled ceMbH. UTO 3TO 03HAa4aeT A1 KpaCUBOM, YBEPEHHOU B
cebe kpacaBuipl? CTaB MOJIOAON XO3SIMKOW OOJBIIOrO AOMa, OHA HAy4HJIach MPUHUMATh TOCTEH,
O0IIATHCS C MHTEPECHBIMHU JIIOABMHU — MUCATEISIMUA, APTUCTAMU U YUEHBIMU U CTaJIa CBOCH B JKU3HU
HalleH )KU3HU. 3apema poauia HaM npekpacHbix gerei — [lonnan u Typapa.

Bbynar AxmeroBuu cran paborars B MHcTuTyTe XuMnueckux Hayk AH Ka3CCP. 4 B To Bpems
ObLTa cTaplIEKIACCHUIICH U MHE OBLJIO MHTEPECHO XOAUTH B €ro J1ab0opaTopuio, BUETh XUMUYECKUE
SKCIIEPUMEHTHI U, KTO 3HAET, MOXET ObITh, UMEHHO TOrJa BO MHE CO3DPEJIO pELIEHUE CTaTh
OMOXMMHKOM U MOCTYMHUTh Ha OMoJoro-nouBeHHbIl GakynsteT MI'Y um. M.B.JIomonocoBa.

[lo3xe, mpuesxas Ha KaHUKYJIbl B Ajma-ATy, s 4acTo 3ajaBajia Opary BONPOCHI IO
XUMHUYECKOM HAayKe W BCErJa MEHS MOPAKaIu €ro SHIMKIONEINYECKHE 3HAHUA. DTO BOCXUIICHUE
OpaToM COTPOBOKIAIO MCHSI BCIO JKU3Hb.

Baxnoii Bexoil B ero npodeccuoHaNbHON ASSITENTFHOCTH OBLJIO yuacTHe, BMecTe ¢ Kopudesmu
xuMudeckoi Haykn Kaszaxcrana - mpodeccopamu bepumxanoBsiM, A3epOaeBbIM U IPYTUMH, B
otkpeiTu B Ka3l'V, B 1963-M roay kadenpsl BBICOKOMOJIEKYJISPHBIX COEIUHEHUH, IMEPBBIM
3aBeAyromuM KoTopoit cran bynar )Ky6anos - Beimyckuuk MXTU um. J[.M.Meneneesa, K.X.H.

S, mo okoHvyanuu B 1964-m rony Ouodaxa MI'Y, Oblna HampaBieHa Ha pabOTy B KauecTBe
crapiiero yabopanta Ha kadenpy «DPuU3HOIOTHH U OMOXUMHH PACTCHHID» OMOJIOT0-TIOYBEHHOTO
¢dakynbrera Kaz.I'Y um. C.M.KupoBa, koTopast pacnosaraigach npsiMo HaJl HOBOH Ka(eIpoi XuMuu
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI XuMudeckoro (axyiabTeTa. Beaencrsue aToro, ee craHOBIEHHE
IIPOUCXOJWIIO HA MOMX IJIa3ax.

brnaromapss  co3manmio  3TOM  Kadeaphl, TMOATOTOBKE  BBICOKOKBAIM(PHUIIMPOBAHHBIX
CMELUAINCTOB B 00JIaCTH MOJIMMEPHOI XMMHUH, YCTIEHIHOM padoTe npeicTaBuTeaed HaydHOM IKOJIbI
akanemuka bynmata AxmeroBuya XKybOaHoBa u ero yueHukoB — akagemukoB E.M.IaiixyTanHoBa,
E.E.Eproxxuna, nzsectHoix yueHslx - E.A.bextypoBa, Myn I".A., Hypkeesoii 3.C., u ap.

Bynat AxmetoBud noarorosui 6osnee 100 kananaatoB u 30-Tu JOKTOPOB HAYK, OMMYOIHMKOBAI
6onee 1000 HayuyHBIX TPYJOB M MATEHTOB, T.€. BJIOXKWJI OTPOMHYIO JIENITY B To, 4To Kasaxcran
3aHUMaeT JOCTOMHOE MECTO B MHUpPE IO pe3yJbTaTaM WCCICIOBAaHUM B 00JIACTH XHUMHUH
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH U CO3/IaHUSI HOBBIX MAaTEPHUAJIOB U TEXHOJIOTHI HAa X OCHOBE.

Korga s paboTtana Han muccepTarimoHHONW paboToit B UHCTUTYTE OHKOJIOTHMH M PaJIUOJIOTHH,
rae cpepoil MOMX HMHTEPECOB ObUIa OMOXMMHS TOPMOHAITBHO3aBUCHMBIX (THHEKOJIOTHYECKHX )
OITyXOJIEH, TO 51 3BOHMJIA EMY IO BOIIPOCAM, CBSI3aHHBIM C YCJIOBHUSIMH NPOBEIECHUS U METOAMKAMHU
JKCIIEPUMEHTOB, KaK HalpuUMep, MOYEMY ONpEJENIEHHAas pPEaklMs 3aMeanwiach WM kakyro pH
TpeOyeT Ta WK WHas peaklusi, Kakoi mpubop Hy»KeH JJIsl perucTpalii TeX UM UHBIX [TOKa3aTesen
u T.4. OH HUKOI'/Ia HE CChUIAJICS HA 3aHATOCTh U BCET/1a MO MHE IIOMOYb (a, BEJlb, K TOMY BpEMEHU
OH OblI y)xe TupekTopoM MHCTHUTYTa U BpeMEHHU Ha pa3roBOPbI y HEro MpakTuyecku He O0bu10). Ho,
KOrI'Za 5 3alyinaia KaHIuJaTcKyto aucceprannio Bo Beecorosnom Onkonornueckom Llentpe CCCP
B I. Mockge, bynar AxmeroBud, BMecTe ¢ 3apeMoid, ObLTH CO MHOM.

B Huctutyre XuMmuuM y Hero Oblia ApyKHas U O4eHb paboTocmocoOHas mabopaTopus,
MIPEKPACHBIE COTPYAHUKH, C KOTOPBIMU OH HE TOJBKO MPOBOAMII KPYITHbIE HAyYHbIE UCCIIEA0BAHUS,
HO U BeceJIble CeMeHbIe MPa3AHUKH U KalyCTHUKH. Beab, oH ObUT MOJIOJ. 3allUTUB JOKTOPCKYIO



auccepTanuio B 38 neT, oH, He 1ocTUrHyB U 40, ctan qupekropoM kpynHeimero HUM AH Ka3zCCP.
JlyMaro, 4To O €ro BBINAIOIIUXCS JOCTYKCHHMSAX B HAYKE M B IOATOTOBKE HAy4YHBIX KaJpOB, B
CTaHOBJICHUH €T0 Ja00opaTopuu paccKaxKyT ero yueHuku. Ho, kak oueBH el Tex THeH, MOTy CKa3arth,
YTO B OCHOBE ITHX YCIIEXOB JIe)KaT ()eHOMEHAJIbHbIE 3HAHUSI U OTPOMHBIN TPYJ MOEro JIF0OMMOro
Opara.

W eme. M3BecTHO, 4TO ycnex JHOOBIX XUMHUYECKUX HKCHEPUMEHTOB HANPSIMYIO 3aBHCUT OT
«pyk» ucnonHutens. O TOM, KaKUe y HEro pyKd MOYKHO CYAMTbH 10 TAKUM IPOCTBIM T€CTaM, Kak:
JoMa OH JIIOOWJI MBITh IOCYy M BCerja JOBOAWI ee J10 Onecka, akKypaTHO KJewsa obowu,
YCTaHABJIMBAJ PO3ETKU U T.II.

Bynat AXMeToBUY IPOXKUII HE OYEHb OOJIBbIIYIO0, HO HACBIIIEHHYIO PKYIO KU3Hb.

On ymep 31 mas 2014 roga, nepemarnys 85-Tu jeTHuil pyoex. IIpexpacHslii CbiH, OTEL U
aTallKa, OH BHEC OTPOMHBIN Hay4HbIH BKJIaJ B CBOIO JHOOMMYIO IOJIMMEPHYIO XUMMIO, IOATOTOBHB
100 xanauaaTroB Hayk, 19 mOKTOpoB Hayk, omyOnukoBaB Oonee 1400 HayyHBIX TPYIOB, B YHCIE
KOTOPBIX MOHOTpa(uu, MaTEeHThI, HAyYHbIE CTAThH, HAYYHO-TIONYJISIpHAs JINTepaTypa.

Bynaty AXxmeToBuYy ¢ Cympyroi mocyacTIMBHIOCH MOOBIBATH BO MHOTHX CTpaHax. Y HHX
ObUIO MHOTO Jpy3€i - y4eHbIX 3a rpanuneil, B Mockse u apyrux ropogax CCCP, ¢ koToppIMu OHU
TecHO oOmanuch. OHU Py WIK C MHOTOYUCIEHHBIMH POJCTBEHHUKAMU, KOJUIETaMH, IPY3bsIMU U
y4yeHMKaMH. B uX 1oMe nmoObIBaln MHOTHE M3BECTHBIE yUYEHbIE, aKaJeMUKU U IIPOCTO MPEKPACHbIE
JIIOJIH.

OHu cymenu co3aaTh B CBOEH KpacuBOMl YIOTHOW M OOJIBIION, IO MEpKaM TOro BPEMEHH,
KBapTHpE, MUP, B KOTOPOM Llapuja 0OCTaHOBKA BCEJICHCKOH JI00BU M Onaromonydusi. B ux mome
Bcerza Lapwia My3bika. Benp, bynar nposen n 1eTcTBO, M FOHOCTB €O cTapuieil cectpoi I'azuson —
KOMITO3UTOPOM, BriociiecTBuu Hapoanou aptuctku CCCP.

B MockBe oHM Bcerjga XOIWIM B T€aTpbl, CIYILAIX BEIMKOJICIIHYI0 MY3bIKY B HCIOJHEHUU
IIPEKPACHBIX EBLIOB, CMOTPENN MPEKPACHbIE CHEKTAKIN Ha JIYYIIUX TeaTpasbHbIX ClieHax. bynat
ObUT 00J1a/1aTeNIeM KpacUBOI'0 OapuTOHA, OTIIMYHOT'O MY3BIKAJIBHOT'O CIIyXa, UCIIOIHSIT BCE U3BECTHBIE
apuu. bynar 3Han BCI0O My3BIKY Omephl oTiia «Abait». M 31ech HETUITHE BCIOMHUTD MPEKPACHYIO
cieHy u3 onepsl «TpaBuara», KOTOPYIO PEKPACHO UCIIOJHSIM B 1y3Te 3apeMa u bynat!

3apema u bynaT — 3T0 mapa — HacTOALIM, HE TPUIyMaHHbIN 00pa3el, MpekpacHoil cembu. OHU
BocniuTanu noub [llonnan u ceiHa Typapa, KOTOpbIE CO34alIM CBOM IIPEKPACHBIE CEMBbH U NOJAPHIIN
CBOMM POJIUTENISIM HE MEHee MPEeKpacHbIX BHYKOB U BHyueK — AnaHa, Anuma, Dnmapa, Uukapy u
XKanrupa.

[lepBpiMU My3bIKaHTaMH BO 2-M mokojieHuH JKyOaHoBbIX cTtanu HapoaHas aptuctka CCCP,
komnosutop I'azmza XKyGanoBa u ee cectpa — Po3za JXKybOaHoBa - mHMaHUCTKa, MpeNnoaaBaTeslb
KOHCEpBATOpPUM 10 KJacCy <«IIMaHUCT-KOHLEPTMENUCTEP» M MY3bIKaJbHOTO KOJUIEKA WM.
I1.11.YaiikoBCcKOro 1o Kjaccy «crnenuanbHoe oprenrano», a B 3-eM MOKOJIEHUH - 104b 3apeMbl U
bynara — Illonman, kKoTopasi, Ipy MOCTYIJIEHUH B |-bIid KJIaCC MY3bIKAJIbHOM IIKOJIbI, B KAYECTBE
HAMyTCTBUS MOJyYHIIa HOBBIM YEIICKUI MHCTPYMEHT OT aThl — Axmera JKyOaHoBa u mo0uMoi TeTn
— I'a3u3pl JXKybaHOBOM. Y>ke MHOTO JIET OHA BJISETCS JOLIEHTOM, MpernoiaBareiaeM GopTenHaHHOrO
oTAeneHust AIMaTUHCKOM KOHCEpBaTOpUU. 3apeMa MeuTaja, 4ToObl X ChIH - Typap cTall H3BeCTHBIM
MMMaHUCTOM U TOT/Ia OHA OBbI CHJIENIa Ha €r0 KOHIIepTax B 3ajie U MIenTasa OKPYXaIomuM: «ITO MOU
ceiH!...». Ho... Typap ToXxe cTas XUMHKOM, a MEUThl 3apeMbl IPETBOPUII, B ITOJIHOM MEpe, €€ BHYK
Amnan — ceiH novepu — lllonmnan u 35T — Ackapa bypubaea.  OnHa mo3Hana c4acTbe — YBHJIETH 3a
JUPHKEPCKUM IYJIBTOM B KOHIIEPTHBIX 3ajlaX Pa3IMYHBIX CTpaH MHpa CBOETO JIOOMMOIo BHYKa -
AJaHa, B HacCTOsIEE BpEMsl, 3aCIy>KEHHOTO JIESITENsl UCKYCCTB, Jaypeara ['ocipemun KaszaxcraHa,
I'maBHOTO IUpHIKEpa 3HaMeHUTOro Tearpa «Acrta”a-Onepa». S qymaro - cyacTbe IEPENOHAIO ee!
Hupuxepom cran u Opatr Anana — Onbmap bypubaeB — B HacTos1Iee BpeMs - TOKTOpPaHT MUIaHCKOM
KOHCEPBATOPHH.

Typap ctan XuMHUKOM, HO My3bIKa LIAPUT B €ro JoMe. Beslb My3bIkaHTaMu CTaIM €0 JETH: J0Yb
— Wukap 3akoH4mia AJNMaTUHCKUN My3bIKadbHBIM koiemk um. I1.M.YaiikoBckoro, oqHuM U3
OCHOBartened kKotoporo Obu1 ee mpaaen Axmer JKybGaHoB, mo kimaccy (IIedTsl, a 3areM Hu
AJMaTUHCKYI0 KoHcepBatopuio uM. Kypmanrasel, nepBbiM Pexkropom KoTOpoil Obl1 AXMET



Ky6anos, a msareiM — ['a3uza XKybanosa. Ceituac ona urpaet B ['ocyapcTBEeHHOM CUM()OHHUYECKOM
opkectpe. Mmanmmuii ceiH Typapa — XKanrup, 3akoH4rB PecryOmuKaHCKYIO CrIeUaTu3upOBaHHYIO
My3bIKAJIbHYIO IIKoJNy uM. Kymsam baiicenuToBOoM 1O KiacCy CKpPUIIKH, Y4uTCs B BeHckoi
KOHCEpPBaTOPUHU, UIPaeT B pa3INuHbIX cuMpoHnYeckux opkectpax EBponbl. Tak uTo ero Oyayiuee
ToXe yxe npenomnpeneneno. Crapmmii cein Typapa - AuM — OU3HECMEH.

Kpenkue cembu nereii bymara AxmeroBuua u 3apemsl ['anmumoBHbl — Illonman u Typapa,
000N KapbepHBIN POCT JTFOOMMOTO 34Ts1 ACKapa, My3bIKAIbHbIE YCIIEXU HE TOJIBKO Y PU3HAHHOTO
MascTpo Anana BypubaeBa, HO M MIaAIIMX BHYKOB — apTHUCTKH opkecTpa Mukapsl JKyOGaHOBOM,
MuiaHCKOW KOHCEpBATOPUU IO Kiaccy AUpHXupoBaHus DnMapa bypubaea, crynenta Benckoit
KOoHcepBaTopuu, ckpunaua JKanrupa XyOaHoBa, yxe He pa3 BBICTYNaBIIUX C CUM(POHUYECKMMHU
OpKECTpPaMHU U YCIEIIHO y4aCTBOBABLINX B MEKIYHAPOIHBIX KOHKYPCaX, I03BOJISIIOT HAJEATHCS, UYTO
MY3bIKa U XUMHSI €111 MHOT'O JIET OyJIeT 1eJIOM HU3HU OTOMKOB bynara AxmeroBuya XybaHoBa.

Ceemnoit meutoii akagemuka bymara AxmeroBuua JKyOaHoBa mpu co3naHuu Kadeapsl
«BBICOKOMOJIEKYIISIPHBIX COEIMHEHU» HECOMHEHHO OBLIO JKeaHue co3aaTh B Kazaxcrane ycnoBus
IUISL TIOATOTOBKH BBICOKOKBATH(DUIIMPOBAHHBIX CIICIIUAIMCTOB B 00IACTH MOJUMEPHON XUMHH IS
CO3JIaHMsI COBPEMEHHON XUMMUYECKOW IIKOJIbI, padoTaloUMX B CAMOM IIEPCIIEKTUB-HOM
HaIlpaBJICHUN COBPEMEHHOM XMMHUUYECKON HAyKU — ITOJIMMEPHON XUMUH.

3a OoJiee, ueM MOJIyBEKOBOE CyIIeCTBOBaHME Kadeapa Jo0CTUIIIa 00abIIMX yenexoB. OHa cTana
OJIHOM M3 Benylux Kadeap HaIIero yHUBEpCUTETA.

Xouercs Mokenarb Kadeape MpoIBETaHUs, OTPOMHBIX YCIIEXOB B BalllUX MCCIEIOBAHUSAX,
3/I0pOBbSl M CYACTbsl BCEMY KOJUIEKTUBY KadeApbl, a €ro HbIHEIIHUM BBIIYCKHHMKAM CJEl10BaTh
3aBeTaM cBoux Yuureneit! XKemnato, yto6s! Bama kadepa Bcersa nuia Brepeau o BCeM peiTHHraMm,
KOTOpBIE ceiiyac CyIIEeCTBYIOT B HalleM BenukonenHoMm YHuepcurere!



OYHKIIMOHAJIBHBIE IOJIMMEPHI B BYPEHUU, JOBbIYE N
TPAHCIIOPTUPOBKE HE®THU

C.E. Kynaiibeprenon

CorbaeB YHuBepcureri, Anmatsl, Kazaxcran
WMHCTUTYT NOJIMMEPHBIX MaTEpUaIoB U TEXHOIOIUM, Anmarsl, Kazaxcran
skudai@mail.ru

Pazpa0oTka noarMMepoB CrienualbHOr0 Ha3HAueHMs 1 UCIIO0JIb30BaHMsI B OypeHHH, 100bIue U
TPAHCHOPTHPOBKE HEPTH SABIACTCS aKTyaJIbHOU 3a/1a4eid ISl COLMATbHO-3KOHOMUYECKOTO Pa3BUTHS
Pecniyonmku Kazaxcran.

Ha ocnoBe cmecu nonucaxapuaos, 6enronnta 1 KCl npuroroBieHsl pa3anyHble pelenTyphl
OypOBBIX PpacTBOPOB U OINpPENENECHbl HX CTPYKTYpPHO-MEXaHUYECKHEe, (QWIBTPALUOHHBIE U
KopkooOpa3yromue cpoiictea /1/. B 2017 1. mpoBeneHa ampoOarusi perenTyp MaJOTITHHHCTBIX
OypOBBIX PAaCTBOPOB, COJEPKAIIUX LEUII0I03Y, FeJlIaH, KCAaHTaH U OEHTOHUT, B YCIOBUSAX OIBITHO-
MPOMBIIIUICHHBIX MCIIBITAHUN Ha ydacTke OypoBbIX padoT «Mpkoib» (AO «BoskoBreoiorus») u mo
UX pe3yiabTaTaM IOJy4YeH AaKT MCIBITAaHUS U IOJTOTOBJEH TEXHOJIOTMYECKUH pEerylaMeHT I10
MIPUMEHEHUIO HOBOTO OypOBOI'O pacTBOpA.

PazpaboTtana TeXHOJOIMs TeleNOIMMEPHONM OOpabOTKM CKBaXKUH IIyTEM HCIOJIb30BaHUS
texnonorun «WaterBlock+» /2-4/. TlpunuunuanpHas cxema OOpaOOTKM HArHETATEIbHOW |
no0bIBaroLIel CKBaXXUHBI 110 TexHoorun «\WaterBlock+» noka3sana Ha pucyske 1.
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Pucynok 1 — CxemaTnueckoe npeCTaBI€HNE 3aKyIIOPUBAHNS BBICOKOIIPOHUIIAEMOI 30HBI
reyIenoIMMEpHON «IIPOOKO» 1 NEpEeHaIpaBIeHUs TOTOKA KUAKOCTH B HU3KOIIPOHUIIAEMYIO 30HY
He(TIHOTO pe3epByapa

3akayka BOJHOI'O pacTBOpa IoJIncaxapua B BBICOKOIIPOHHUIIAEMBIE TPELIMHBI ¥ KaHAJIBI IJ1acTa
MIPUBOJUT K 00pa30BaHUIO el MPU KOHTAKTUPOBAHUU C IJIACTOBOM BOJIOM (30Jb-T€Jb MEPEXon),
3aKyNOPHUBAHUIO BBICOKOIIPOHMIIAEMON 30HBI U NEPEPACHPEECIICHUI0 BBITECHSIOIIETO areHTa B
MeHee MPOHUIIAEMbIE 30HbI C OOJIBIINM COJEPKAHUEM OCTAaTOYHBIX 3aI1aCOB HE(TH, UTO MPUBOAUT K
yBeIMUeHUI0 K03 duiinenTa n3BiaeueHus HePTH.

[TpomeiciioBsie ucnbiTanus texuonorun «\WaterBlock+» mposoawmmuce B 20132017 rr. Ha
MecTopoxaeHnn Kymkosp Ha 10 HarHeTaTenbHbIX ckBakuHaxX /5, 6/. B pe3ynbpTrare 3aKkauky BOJHBIX
PacTBOPOB MOJUCaXapuia B TEUYCHUE 25 MECAIEeB TOMOJIHUTENBbHO 100kITO 14 000 TOHH HE(TH.

B 2015 r. texnomorust «WaterBlock+» mpomma Takke ycnemHslii TecT mo o0paboTke
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JI00BIBAIONICH CKBaXHHBI Ha Mectopoxaenuu KapaOymak /7/. Tlocme 3akauku pacTBopa
noyrcaxapuaa 0OBOJHEHHOCTh CKBOKUHBI cHU3MIACh ¢ 80 10 20%, B T€UCHHE MOCIEAYIOMUX 3-X
JIET OHA MoJiepKUBaIach Ha ypoBHE 50—60%, mpyu HE3HAYUTEIILHOM CHI)KEHUU Je0uTa HEPTH.

Pa3paboranbl rubkue, 21aCTUYHBIE U MEXaHUUYECKU TPOYHBIE KOMITIO3UIIMOHHBIE THIPOTEIIEBbIE
MaTepuaibl Uil OYNCTKH BHYTPCHHEH MMOJIOCTH MOJICIBHBIX HEPTEIPOBOJOB PAa3HOTO JUAMETpa U
CIIO)KHOTO PO OT MEXaHHYECKHX IpumMeceH, acQalbTeH-CMOJIO0-MapaUHOBBIX OTIOXKEHUN
(ACIIO), mnpomyKTOB KOpPpO3HMH, BOJHO-COJECBBIX M Ta30-BO3AYIIHBIX CKOIUICHUH, ISt
OJTHOBPEMEHHOI TpaHCHOPTUPOBKH HePTe MU HePTSIHBIX (pakiuuil, WUrpas Mpd STOM POJb
pa3eNUTeNbHBIX TMOPIIHEH, a TakKe s HAHECCHHWsS aHTUKOPPO3UOHHBIX pPAcTBOPOB Ha
BHYTPEHHIOIO TOBEPXHOCTh TPYOOIIPOBOJIOB Iepe1 FKCIuTyaTaiueii /8,9/.

Ha pucynke 2 mokaszaHbl pe3yabTaThl TECTOB IO OYHINEHUIO MOJCIBHOTO TPyOOIpPOBOAa OT
MEXaHUYECKHX IpuMecei, Koppo3uoHHbIX oTiokeHud u ACIIO. Ilpu 3TOM IOCTUTHYTa BBICOKAs
crerneHb ouncTky TpyoorpoBoaa ot ACIIO u koppo3roHHbIX oTaoxeHui (93-96%).

Pucynok 2 — Y nanenue mexannueckux npumeceit, pxaBunibl 1 ACITIO u3 moznensHOro
HePTENPOBOIa KOMIIO3UITHOHHBIM OJTUMEPHBIM ruaporenem « 11T -1

B 2015 r. KoMureroM HHIYCTPHAIILHOTO pPAa3BUTHSA W TPOMBINUICHHOW O€30MacHOCTH
MuHucTepcTBa 1O MHBECTHIMSIM M pa3Butuio PK BeIJaHO paspenieHre Ha MPOU3BOACTBO U
npuMeHeHue ruaporeneBbix ckpeOkoB «ITINUI'-1» g ounctku Hedrenporoaos. B 2019 r. renesbie
«ckpeOkn» «[IUI-1» mpomuM ycremHble HWCHOBITAaHUS IPU OYUCTKE BHYTPEHHEH IOJIOCTH
npoaykronpoBoaos OO0 «3ancudbrpancras» (Poccus).

Pazpa0oTaHbl moIMMEpHBIE PUCATIKU — FHIPOGHOOHO-MOIUPUIIMPOBAHHBIE TOINOETauHBI — HA
OCHOBE aJIKMJIAMHHOKPOTOHATOB (C JIIMHOW anupaTudeckux yrieBojoponoB oT 12 go 18) u
HCHACHIIICHHBIX KapOOHOBBIX KHCIIOT, YCIOBHO Ha3BaHHbIe mojumepamu cepun KPO /10-12/
(Pucynok 3).

COC,H
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Pucynok 3 — CuHTE3 MOIMMEPHBIX AEMPECCOPHBIX MPUCAIOK HA OCHOBE MOHOMEpOB cepun KPO u
aKpUIIOBOW KHCIOTHI, r1ie R — anndarmuecknii paaukan (Ci2 — Cig)

IToxa3zaHo, 4yTO 7151 MaHThINUTAKCKON HeTH 1 HepTecmecu by3zaun-Manrbiuak (67:33 06.%)
MakcumaibHas aenpeccus (A) cocraniser 24°C u 39°C npu koHneHTpanun aenpeccanta 1000 ppm.
B npucyrcTBUM noJMMEpHON Mpucaaku ¢ KoHueHTpanued 500 ppm KoJu4ecTBO BBIACIUBIINXCS
ACIIO cocraBmsger | r. Torma kak B €€ OTCYTCTBHE BO BHYTPEHHEW CTEHKE MOJEIBHOTO
HedTenpoBoaa ocaxnaaercs A0 56 T ACIIO. DTo CBHIETENBCTBYET O BBICOKOH 3(deKTHBHOCTH
naruoupoBanuss ACIIO momumepHbiMH mpucagkamu. KoMOMHUpOBaHHBIE MPHUCAAKHA HAa OCHOBE
STHJICH-BUHUWIIALIETaTa (CoAepKaHue aleTaTHbix rpynn 27 %) u nonumepos cepuun KPO mpouuum



ycnemnble ucnbitanust Ha MonenbHoM creae HTL AO «Ka3TpaucOiinm» B oTHOIIEHWH HedTH
MeCTOpOXeHUsT MaHThINIIaK U TOBapHOU HeTecmecu by3zaun-MaHrbIIaK.
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Pe3tome. Pa3paGoranbl moimMepsl ClENUaIbHOIO HAa3HAUYEHHUs B KayecTBE OYPOBBIX PACTBOPOB,
reJIeTIONIMMEPHBIX CHUCTEM JJISl YBEIMUYEHHUS NOOBIYM HEe()TH, HHTHOUTOPOB MapauHOOTIOKEHHUS U
CHIDKEHUS TEMIIepaTypbl TOTEPH TEKYy4eCcTH HE(TH, THAPOreleBbIX CKPEOKOB ISl OYHCTKHU
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Abstract. Specialty polymers have been developed as drilling fluids, gel-polymer systems for

enhanced oil recovery, additives for inhibition of paraffin deposition and decreasing of pour point
temperature, hydrogel “pigs” for cleaning of pipelines.
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BBenenne. B naboparopuu XMMUU CHHTETHYECKUX W NMPUPOAHBIX JIEKAPCTBEHHBIX BELIECTB
WNHucTuTyTa XuMHuecKkux Hayk UM. A.b. bekTypoBa co3iaHbl aHaIbIe€TUK LEHTPAIbHOIO JEHCTBUS —
I[MPOCHUJIOJI u mectubiii aHecTeTuk W aHTHapuTMUK — KA3KAWH. O6Gnagas mo cpaBHEHHUIO C

IIUPOKO  MPUMEHSEMBIMH  aHAJIBI€TUKAMU W aHECTETUKaAMU

@Ej%/ %O MUHUMAaJIbHBIMU MOOOYHBIMU CBONCTBAMU, JAHHBIC BHICOKOAKTHUBHBIC

?j JIEKapCTBEHHbIE CpEJACTBA TpeOOBaJid COBEPILIEHCTBOBAHUS HX

e "% | OTIEIbHBIX CBOMCTB IIyT€M MOJIEKYJIAPHOM MHKAIICY/IALUH B MOJIEKYTY

Prosmlol Kazcaine Hocutens. B pezynbrare Obuin pazpaboTaHbl pa3Iu4HbIE TIOJTUMEPHBIE

dbopMbl TpocuAoia W Ka3KaWHA, MO3BOJIUBIIME ONTHUMH3UPOBATH

KOHLEHTPALMIO B OPIaHU3ME U YMEHBIIUTh PAacX0Jl aKTUBHOT'O BELLIECTBA, & TAK)XKE YBEJIINYUTH BpeMs
IEUCTBUSL.

lenr pmaHHOro coOOOLIEHMS IOKa3aThb IOJXOJbl TOHKOI'O OpPraHUYECKOIO CHUHTE3a B
MOBBIIIECHUH (PPEKTUBHOCTU OMOJIOTUYECKH aKTUBHBIX a3areTepOIMKIOB, HHBIMH CIIOBaMH, HAMU
[IOCTaBJIEHA 3aJjaua 0000IINUTh MOIYyYE€HHbIE KCIIEPUMEHTAIIbHBIE IaHHbIE B HAPAaBJICHHOM ITOUCKE
3¢ (HeKTUBHBIX OMOJIOTHYECKH aKTUBHBIX BEIIECTB B PSAY IIECTUWICHHBIX a30TUCTHIX TETEPOIMKIIOB,
SBJIIOILUXCS] CHHTETUYECKMMH aHAJIOTaMU MPUPOHBIX aJIKaJIOUJI0B.

MeTtoabl uccae0BaHMsl BKIIOYAIOT Pa3HOOOPa3HBIA apceHan METOJO0B KIAaCCHUECKOTO
OpPraHMYECKOT0 CHHTE3a U UX 3€JIeHble MOIU(UKAIUY, TAKHE KaK MUKPOBOJIHOBOE, YIIbTPa3BYKOBOE
MPOMOTHPOBaHUE, MeX(a3HbI KaTaau3, HCIOJb30BAHUE HWOHHBIX JKHJIKOCTEH B KadyecTBe
KaTajau3aTopa, «0Ne-pot» TPEeXKOMIOHEHTHbIE peakiuu. Jl0Ka3aTeabCTBO CTPOCHHS MOJTYYEHHBIX
BEIIECTB U WX WHIUBUAYAIBHOCTH IMPOBOJWIOCH CTaHAAPTHBIM HAOOpOM (HHU3HKO-XUMUYECKUX
METO/IOB — AJIEMEHTHBIM MUKpoaHanu3, ciekrpockonus AMP, UKC, PCA, TCX u ap.

HccnenoBanus mo oleHKe OMOIOTUYECKUX CBOWCTB MPOBOJWIOCH B OpraHU3aIUsAX MEIUKO-
OMOJI0rMYecKOoro mpodus.

Pe3yabTaTsl M 00Cy:KIeHUE.

|.Mooughuxayus N-arxoxcuankunnunepudun-4-onos (66e0enue dapmarogpopnuix
(ppacmenmos 6 moaekyry cmpykmypol-iuoepa). JlaHHOe HampaBleHHE IS Hac SABJISETCS
TpPaJULIMOHHBIM, YCIIEIIHO pa3pabaTbiBaeMoM Ha mpoTskeHuH 6osee 30 net. B kauecTBe 00bEKTOB
Moau(UKAIMKM B3STHl BIEPBBIE MONydeHHbIE HaMU N-aTKOKCHANKWINUTIEPUINH-4-0HbI, CPEIU MX
MIPOM3BOJIHBIX OOHApY)KEHbl BELIECTBAa, BKJIOYas TMPOCHAON U Ka3KahH, B DKCIEPUMEHTE
3HAQUUTENIbHO MPEBOCXO/SIIME [0 AKTUBHOCTH MPUMEHSEMbIE JIEKAPCTBEHHBIE MPENaAPaThI.
Moaundukanuu BKIIOYAIOT:

A
A
f— -
H
N N Alk
R Ph
T C=CH
C=CCH=CH
2>/A C=CPh _ °
RiND:O — R—N CH,CH,Ph
OH
OAcyl
| N=OAcyi
A c
i2)2

P-O(Al
R—N %o N—R — R—N > N—R COOH

R= AlkOAIlk; X=NR, O, S
[Tokazano Ha npumepe peakiuii BunbsiMmcona 1 ManHuxa, 4TO TEXHOJIOTUS MUKPOBOJIHOBOTO
MNPpOMOTUPOBAHUA NPUBOAUT K 3HAYUTCIBHOMY COKPAIICHHUIO BPCMCHHU PpCAaKIHWH, OTKA3y OT
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WCIIOJIb30BAaHUS  JIETKOBOCIIAMEHSIIOLIUXCSI OPraHMYECKUX pacTBOpUTENEH M, 3a4acTyio, K
MOBBIIIECHUIO BBIXOJIA LIEJIEBOr0 MPOAYKTA. YIbTpa3ByK B MeHblIeil creneHu, uem MW, taxxke
COKpalaer BpeMs peakiuu. Llenecoobpa3zHbiM 0Ka3anoch UCIOIb30BaHNE MEX(Pa3HOTO KaTaau3a U
MOHHBIX KUAKOCTEH B TOHKOM OPraHMYEeCKOM CHHTE3€ a3areTepOlUKINYECKIX MTPOU3BOTHBIX.
Cpemu  mponyktoB  Moaudukanmuu  N-anKoKCHANKWINUNEPUINH-4-0HOB  HaWJCHBI
BBICOKOAKTUBHbIC  aHAJbI€TUKHM, AHECTETUKU, AHTUAPUTMUKH, AaHTHOAKTepUAIbHBIE U
MPOTHBOTYOCPKYJIC3HBIC CPEJACTBA, UMMYHOMOIYJISATOPBI, JCHKOMO33CTUMYISTOPBI 1 jp. /1-4/.
AHanu3 JaHHBIX «CTPOCHHE-aKTHUBHOCTH» CBUACTEIHCTBYET O MOBBIIIEHUH 3(PPEKTUBHOCTU
MOJIEKYJIBI TIPU 3aMEHE aJKWJIBHOIO 3aMECTUTENS Ha AJKOKCHAIKWUIbHBIM, YBEJIWYEHUU JIJTUHBI
QIIKOKCHAJIKMIIBHOM 11eTOYKH. MOJIeKyNbl C TPOMHON CBS3bI0 OOBIYHO MEHEE TOKCHYHBI CBOUX
HACBIIICHHBIX ITPOU3BOJIHBIX.

R—N > N—R ObnapyxeH (eHOMEH HalIWyus aHAJIbIeTHUYECKON aKTUBHOCTH Y
OWCIHUIMHOB, HE HMMECIOIIUX B COCTABE MOJEKYIbl «aHATBIe3HOTPOIHBIX)
rpynn  4-heHWINUIEPUANHOBBIX  aHaJIbI€TUKOB. A psg  OeH3o0WHBIX 3(QUPOB OKCHMOB

OMLIMKIIMYECKOTO Psijia 00JIaAal0T aHATBI€THYECKON aKTUBHOCTh HEHAPKOTUYECKOTO ICHCTBHSL.

B Hacrosee Bpems UpPOKUE UCCICA0BaHUS IPOBOATCS B 00JIACTH HOHHBIX COSTUHEHHI, KOTOpPhIE
HaxoJdaT IMPUMCHCHUC B Pa3JIMYHBIX 00J1aCTIX 4YeJIOBEUECKOM JACATCIIbHOCTH. Hamn na nmpumepe
OMOJIOTMYECKN aKTUBHBIX a3areTepOLMKIOB M Ka3KaWHa IeJecO00pa3sHOCTh IOJNyYSHUS MOHHBIX
coequnenuii (MC) Ha MX OCHOBE, 3aKIIIOYAIOIIASCS B yCHIICHUU/M3MeHeHnn onosddextusHocT NC.

Ha pucynke Himxke npejactaBieHbl mpuMepsl (a-d) myrei monydenus HoBbix UC:
a)

A A R'
7~ \ /
X N-R + R'—Hal —> X ON_ | Ha®
__/ \__/ R
b)
A A H
7SN — S oW )
X N-R + R'COOH X ®N_ | rR'COO
_/ \_/ R
c) r o
A A
I I >\\R' Hal®
X N-R 4 pCOHal — X @ON{
_/ R
d) :
0 o)
A HO._ | A H |HO_
~\ g AV ¢
X N-R /" S\ — | X ON_ 0o N\
_/ HO ™ N-r \__/ R X = N-R
_/ - \__/

Il. Kommnnexcoobpazosanue BAB ¢ f-yknodexcmpunom. JIpyruM TNepCleKTHBHBIM
HaIpaBJICHUEM TOJIYYEHHUs JICKApCTBEHHBIX (POpM ¢ 3aJaHHBIMH (U3UYECKUMH M XUMHUYCCKUMHU
CBOHCTBAMM IpPH COXpPAaHEHUH (PapMaKOJOTHUECKOTo JeHCTBUS SBJSETCS HCIOJIb30BAHUE
KOMIUIEKCOB BKITIOYCHHSI Ha OCHOBE TNPHPOJIHBIX IUKIOAEKCTpHHOB /5/. WcciemoBaH mporecc
(bopMHpOBaHUS KOMITJIEKCOB BKJIFOUEHHS MPOCUI0JIa U Ka3KalHa KaK B BUJE OCHOBaHMM, TaK U UX
runpoxaopunos (I'X) ¢ B-1IJ1 B BomubIx pacTBopax Merogamu “H SIMP criekTpockonuu. Oka3anocs,
gto B-LI1 c o6oumu hopmamu npocuaona (a) u kazkanHoM-I X (8) obpazyet accormaTsl coctana 1:1,
a ¢ Ka3KauHOM-OCHOBaHueM (6) - 2:1.

® 06

6

B 1:1 accoumarax Moiexyiabl Mpocujoyia B 00enx (opmax BKIIOYAIOTCA BO BHYTPEHHIOHO
mosiocTh MoJeKynbl B-1[/] aTokcuITUIBHBIM, Ka3kanH-I' X — OeH30MIBHBIM 3aMecTuTensiMu. B 2:1
acconaTax OEH30WJIbHBI M JTOKCHUATHIIBHBIN 3aMECTHTENM MOJIEKYJbl Ka3KanHa-OCHOBAaHUS
pacmosararTcs B MOJIOCTSIX ABYX Monekyn B-11J1.

dapMaKoJIOTHYECKUE UCHBITaHUS  KoMmIulekca Bkimwouenus P-IIJI ¢ mpocumonom-
TUAPOXJIOPUIOM MOKA3AIH, YTO OH UMEET HU3KYI0 TOKCUYHOCTh, OKa3bIBAET 3HAUUTEIILHO MEHbIIIEE
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BIIMAHME Ha JpixaHue W mokazatenn OKI, a Takxke He yrHeTaeT MEpPUCTANbTHUKY KHIICYHHKA B
CPABHEHUU C JIEKapCTBEHHBIM IIpenapaTroM mpocu1oi. KoMmieke BKIFOUEHHs] MECTHOTO aHECTETHKA
Ka3KkanHa B Buje ocHoBaHuA ¢ B-LIJI Hapsay ¢ MecTHOAHECTE3MPYIOUEH aKTUBHOCTHIO MPOSBIISIET
BBICOKYIO aHAJIbI€TUYECKYI0 aKTUBHOCTb.

1. Humobunuzayus azayuxiuueckux BAB nma nexmogyio kuciomy u nexmun. Hamm
HayaTel HYP 110 n3yuyeHuto BO3MOKHOCTH UCIIOIb30BaHUSI IEKTOBOM KUCIOTHI U IIEKTHHA B KAUECTBE
«XO3SIMHAY» JUIsI CHHTE3UPOBAHHBIX HAMHU OMOJIOTUYECKH aKTUBHBIX a3areTEPOIMKIIOB («TOCTbY) IS
CHIDKEHUS TOKCUYHOCTH M yMEHbIIEHUS Ap. MoOouHbIX 3(ddexkToB eocms. IlekToBas kuciora u
NIEKTUH MPEACTABIAIOT COO0OW NPUPOJIHBIE MAaKpPOMOJIEKYJbl, HMMEIOIIEE B CBOEM COCTaBe
3JIEMEHTapHOE 3BEHO 0-D-ranakTypoHOBOI KUCIOTBHL. A MOJIEKYJa 20Chis OTHOCUTCS K a30THUCTHIM
reTepouyKiIaM (OpraHMuecKue OCHOBAaHUSA), T.€. 32 CUET HEMOJEIIEHHOM Napbl 3JIEKTPOHOB HA aTOME
a30Ta CrIOCOOHBIX BCTYIATh C AKIIENTOPAMHU JIEKTPOHOB, KAKOBBIM sABJIsIETCs MOH Bojgopoaa (HY).

Monexymbl xo3auna U 20Ccms SIBISIOTCS COOTBETCTBEHHO CIAObIMM KHCIOTaMHU U CIa0BIM
ocHOBaHUeM. /{7151 KOHTPOJIS 32 XOAOM PeaKIuii MpUMEHsIoT MeTod PH meTpuu.

B ocHoBe wu3yueHuss BO3MOKHOCTH wumMmoOunu3anuu 1-b3ll Ha mnpupogHbie MOIMMEPHI
(mexToBast KUCIIOTA U MEKTUH) OCHOBAHO Ha PEaKI[MU KBaTEPHU3AIMH aTOMa a30Ta HOHOM BOJOPOAa
[0 HENOJENICHHOM TIape 3JIEKTPOHOB C oOpa3oBaHumeM KapOkatwoHa 1-B3ll, mporuBomoHOM
COOTBETCTBEHHO SIBJISIFOTCS aHUOH MEKTOBOW KMCIIOThI UJIM IEKTHHA:

(0] (@)
0 e
COOH +
N /N
Y.

Oxazanoch, 4To B cilydae 0OOMX IOJUMEpPOB PE3KHH CKauyoK B M3MEHEHMM 3HaueHuil pH
JOCTUTAeTCs MIPU COOTHOIIEHUH 1:2.

3akiiouenue. IlokazaHo, uyro wmoaudukauus ¢dapmakopopHsIMU ¢parmeHTamu  N-
IKOKCHAJIKMHIIUIIEPUINH-4-0HOB MpPHUBOAUT K aKTUBHBIM BAB mmpokoro crekrpa aencTBus.
BrIsiBIIEHHBIE KOPPEISLUY «CTPYKTYPa-aKTUBHOCTB» ITO3BOJISIOT HAIIPABIEHHO MOIY4aTh BEIIECTBA
¢ 3amaHHbIMHU cBoiicTBamMu. Okazanoch, uTo BKItoueHHe BAB B kommekc ¢ B-1IJI He Tonbko
yaydmaer OuodddekTuBHOCTb, HO M U3MeHseT cBoiicTBa. Iloka3aHa mepCreKTUBHOCTh
MMMOOUIN3aMU azareTepolukianiyeckux bAB Ha npupoaHble moiMMepsl - MEKTOBYIO KHUCIOTY U
MIEKTHH.
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Hccneoosanus evinonnenst npu gpunarcosoii noooepocke MOH PK,
111]® BR05234667, epanmur AP05131025/ @5, AP05131486 /['®5

Pe3lome. A3zareTeponyKi TYBIHIBUIAPHI KaTapblHA JKATATbIH OWOJIOTHSUIBIK OCJICeHII 3aTTap
OMOoCepIUIIriHIH apTyblHA OKEJETIH HO31K OPraHMKAJBIK CHHTE3 TAcuiuepi cumarTtanFad. bipixmi
Tocil N-aJIKOKCHIIKHIIITHITEPUTUH-4-0H1ap Ibl OPTaHUKAJIBIK CUHTE3/IIH KIACCUKAJIBIK KOHE KaChLI
o/icTepiH KOJJaHa OTHIPHIN, aHA KypbUIbIMIapra Moau(UKanusuiayFa HerizaenareH. Exinmrici
MPOCHJION MEH KAaCKaWHHIH [-IHMKIOJEXPHHMEH KOMIUICKCTEPiH JalbiHAayaAbl KaMTHabl. COHFBI
TOCI OMONOTHSUIBIK OENCeHi 3aTTapAblH IEKT KBIIIKBUIBI MEH TIEeKTUH CHUSKTHl TaOUFu
MoJIMMepIIepre MMMOOMITH3aNUsIIay OOJIbIN TaObLIa/IbI.

Abstract. The approaches of fine organic synthesis (FOS) in a series of azaheterocyclic derivatives
are described, leading to an increase in the bioavailability of biologically active substances. The first
approach is based on the modification of N-alkoxyalkylpiperidin-4-ones into novel molecules using
classical and green methods of organic synthesis. The second one involves synthesis of inclusion
complexes of prosidol and kazcaine with B-cyclodexrin. The latter approach relates to the
immobilization of biologically active substances into natural polymers - pectic acid and pectin.
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AHAJIA3 PACTEHUIT IOJKHOTO KA3AXCTAHA, IPUMEHSIEMBIE B HAPOTHOM
MEJALIMHE

A K. Tlarcaes, A.E. bByxapb6aeBa

IOxH0-Ka3zaxcraHCckuii rocy1apCTBEHHbIA YHUBEPCUTET UM. M. Aye30oBa
r. llemvkenT, PecriyOnuka Kazaxcran
Patsaev_anapiya@mail.ru

dapmanieBTHYECKask IPOMBIIUIEHHOCTh OTHOCUTCS K YACITY BEAYIIUX BBICOKOTEXHOJIOTUYHBIX
oTpaciielf, ONpEIENAOINX WHHOBALIMOHHYIO M CTPaTErMuecKyr0 O€30IacHOCTh COBPEMEHHOIO
rocyJapcTBa.

OCOOECHHOCTBIO COBPEMEHHOTO MHUPOBOTO (DapMaleBTHUECKOTO0 pBIHKA SBISETCS POCT
3G GEKTUBHOCTH TPOLECCOB OTKPBITUS, pa3pabOTKM M OOpallleHHs HOBBIX BHJIOB JIEKAPCTB.
CrabmibHOCT 00BEMOB MHBECTUPYEMBIX CPEICTB Ha UCCIIEJOBaHMS U pa3pabOTKy HOBBIX BHUJIOB
JIEKapCTBEHHBIX Mpenaparos - oT 120 no 141 mapa nos.

Jlumepom 10 00BEMYy OIKcmopra (apManeBTHYCCKOW NPOAYKIHH sBisercs [ epmanus,
IIPOM3BOJICTBO KOTOPOM pa3BUBAETCs MO TUIMYHOW MOJENN Pa3BUTHIX CTpPaH - OOJIbIIOE 3HAYCHUE
YZEJSeTCsl HOBBIM MCCIIEOBAHUSAM U Pa3pabOTKaMm.

HauOonee mnpuBieKkaTelbHBIMU uYepTaMu  (PUTONpEnapaToB SIBISIOTCS: BO3MOXKHOCTb
JUTUTENTFHOTO TIPUMEHEHUS], BBICOKasi OE€30MaCHOCTh MPU JTOCTATOYHOH 3(PPEKTUBHOCTH, MPOCTOTA
IPUTOTOBJIEHUSI M NpuMeHeHus. OIHUM U3 OCHOBHBIX (DaKTOPOB, CAEP)KUBAIOLIMX pPa3BUTHE
duToTEpanM W ee BHEAPEHHE B IMPAKTHKY, BBICTYNAeT HEIOCTATOYHBIN ypOBEHb 00pa3oBaHUA,
MH(GOPMHUPOBAHHOCTU 00 3TOM METOJIe Bpayel u nmpoBu30poB. CoryiacHO o(pULHMaIbHON CTaTUCTUKE
110 00bEMY KCIOPTA JIEKAPCTBEHHBIX TPaB Ha €EBPONEUCKOM PbIHKE JIUAUpPYET I epmanusl.

B nenom peiHok JIC pacturensHoro npoucxoxnenus u bAJI ouenusaercs B 14 muipa gom.,
IIPU 3TOM 7 MJIpJ JOJUL. MPUXOAMUTCS HA €BPOINENCKUe CTpaHbl, 2,7 MIIpJ A0 — PHIHOK A3uu, 2,4
MIapa Aot — SAnonuu, 1,6 mapa gomn. — CeBepHoit Amepuku u 0,3 MIIp 101 3aHUMAET 1011
JIPYTUX CTpaH. DKOHOMHYECKH U TEXHOJIOTMYECKU MPOM3BOJACTBO MPENapaToB M3 PAaCTUTEIBHOIO
CBIpbsl HanboJsiee pa3BUTO B I'epMaHuM, KOTOpas UMeeT U HauOOJIBLINHA PHIHOK MPOJaX MOJT0OHBIX
npenaparos (3,5 mupa gomn.) /1/. Ceroans npenapatbl Ha OCHOBE JISKAPCTBEHHOTO PACTHTEIBHOTO
coipbs (JIPC) BeimyckatoT 6osiee 1 000 kommnanuii B Mupe. CaMble KpYITHbIE U3 HUX PACHOJIO0KEHBI B
I'epmanun, @panuuu, Utanuu, llseitiiapuu, npuyem 4acTh Mo100HBIX KOMIIAHUH CYIIECTBYIOT yXKe
6onee 100 ner.

TpaguionHo GoJbIIOe 3HAUEHUE pacTUTENbHbIE NpenapaTsl uMeroT B Muauu u Kurae. B
HacTosilee BpeMs ToJ0BOH 000pOT NPOAYKIMH, TNPOU3BOAMMON KPYHMHBIMH HHIAMHCKUMU
KOMIIaHUSIMH, OlLleHHUBaeTcs npuonuzuteabHo B 300 MIIH 10171, a TOAOBOH 000POT COBPEMEHHBIX
npenaparoB u3 JIPC — 2,5 mapa gomn. Uutepec B Poccuu K JlekapcTBEHHBIM pacTEHUSIM Kak K
MCTOYHUKY ChIPbs JUIS TPOU3BOJICTBA JIEKapCTBEHHBIX NpenapaTtoB (JIIT) siBnseTcst crabMiIbHBIM, YTO
COrJlacyeTcst ¢ OOIIEMUPOBBIMU TEHICHIIUSAMHU.

[Ipu 3TOM pBIHOK JIEKAPCTBEHHBIX CPEJCTB PACTUTEIBHOIO MPOUCXOKIEHUS UCIIBITHIBACT Psiji
npo6nem. HabromaeTcst TEHAGHIMS K UCTOIIEHUIO PUPOIHBIX PECYPCOB, BO3pACTaeT KOHKYPEHIIUS
TpPaJAULIMOHHBIM IIpernaparam co cTopoHsl BA/I.

[TocTostHHas pa3paboTKa HOBBIX CHHTETHUECKUX U Ononornyeckux JII1 He cHMkaeT 3HaYeHUs
JIEKapCTBEHHBIX PAcTeHHWU BO MHOTMX cTpaHaX. HampoTuB, u B pa3BHBaIOIIMXCS CTpaHax, U B
MHIYCTPUAIBHBIX TOCYAApCTBaxX IOCTOSHHO YBEIMUNBAETCS CIIPOC HA JIEKAPCTBEHHBIE PACTEHUS KaK
TaKOBbIE U MPOJYKTHI HA UX OCHOBE. [IpH3HaHUIO PO JIEKAPCTBEHHBIX CPEJICTB U3 PACTUTEIHHOIO
CBIPbS ISl 3/JPaBOOXPAHEHHUs CIIOCOOCTBYIOT TPEOOBaHMS, MIPEIbIBIIEMbIEC Pa3IMYHBIMU CTPaAaHAMU
K KadecTBy, Oe3omacHocTd U 3¢ (EeKTUBHOCTH JaHHBIX JIEKAPCTBEHHBIX CpeacTB. B pesynbrare BO
MHOTHX CTpaHax MHpa HaOI0JaeTcs pocT OObEMOB MPOJAX M PACIIMPEHUE PBIHKOB COBITa
IIPENapaToB Ha PaCTUTENBHON OCHOBE, YTO BO MHOI'OM CBS3aHO C O(PUIUAIBHBIM U OOLECTBEHHBIM
NpPU3HAHUEM ATHX MPENapaToB B Ka4ecTBe d3PPEeKTUBHOTO MeToa jJedeHus /1,2/.
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B 2017rony o6pem MupoBoro apmarieBTHUecKoro pbhiaka goctur 1 200miapa.$ CHIA, uto Ha
3,6% OGoupire, yem B 2016 rony.

JAnHamuka pasBuTusi MUPOBOro apmaneBTnieckoro poiika B 2012-2017 ropax,
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Kak u mpexnae, dapmaneBtuuyeckuii puiHOK CIIIA HE TOIBKO OCTaeTCs PErHOHAIbHBIM
JMJIEPOM, HO U OIIpeJIeNIIeT OCHOBHbIE TEHICHIIMH PA3BUTHUS MUPOBON (hapMalieBTUUECKON OTPACIH.
B 2017 roxy ero o6wsem yBenuuuics Ha 4% u goctur 456 mupa nomutapos CIIA.

Kuraiickuii ¢papmanieBTH4eCKuii ppIHOK TBEPO yAEpKaJl BTOPOE MECTO B MUPOBOM PEUTHHTE
B 2017 roxy. Ero o6bem noctur 165 mupa nomtapos CIIA.

B 2017 rony snoHckuii hapManeBTHUECKUI PIHOK COXPAHMUI TPETHIO MO3HUIHUI0 B MUPOBOM
perTHHreE.

MupoBoif  ¢dapMalleBTUYECKHI PBIHOK IMOKa3bIBaeT SBHbIE MPHU3HAKM HAYMHAIOIIETO
JTUHAMHYECKOI0 Pa3BUTHUS, KOTOPOE OY/ET B TEKYIIEM IOy IPOJOJIKATHCS.

3a nocneaHue rojbl B (hapMarieBTHUecKoi oTpaciu Kazaxcrana HabmroaaeTcst 3HaunTeNIbHBIN
pOCT TIPOM3BOJACTBA: O00BEM BBHINYIIEHHOW MPOAYKIMU cocTaBuil 42 mupn tenre. B Kaszaxcrane
HacuuThiBaeTcd 112 hapmarieBTHUECKUX MPOU3BOJUTENEH, HO HU OHO OT€YECTBEHHOE NPEANPUITHE
HE TPOU3BOAUT COOCTBEHHBIE (Ka3aXCTaHCKNE) CyOCTaHIINU.

OnHO M3 OTEYeCTBEHHBIX (hapMaleBTHUECKUX NPEANPUATHHA ¢ Ooyee BEKOBOW HCTOpHEH —
[IIpIMKEHTCKUH XUMHKO-(hapMalleBTUUECKU 3aBOJl, Ha TMPOTSHXKEHUH JJIUTEILHOTO BPEMEHU
NPOU3BOAMBIIMK  (papMmaleBTHUECKHE  CYOCTaHLIMM  UCKIIOUUTENIBHO M3  Ka3aXCTaHCKOIro
PacTUTEIBHOTO CHIPbSI U TOTOBBIE JIEKapCTBEHHbIE (POPMBI HAa UX OCHOBE. Ho mockonbKy 3aBoj
MEPEOPUCHTUPOBAH Ha TEXHOJOTHIO JKEHEPUKOBBIX IMPENaparoB Ha OCHOBE 3apyOexHOM
CUHTETUYECKON CyOCTaHIIMM, OH TIepecTall 3aHUMaThbcsl NepepaboTKOil  JeKapCTBEHHOTO
pacTUTENLHOTO CBIpbs. Takxke, NpUOCTaHOBIEHa paboTa (apMaleBTHUECKUX 3aBOJOB IO
nepepaboTke KopHei comogku «Mus Illuemn» B Keiwsuopaunckoit obmactu u «Jlakpuma» B
VYpanbcke 3amaaHo-Kazaxcranckoit  obmactu. OHM  3aHMMAIOTCS  TOJBKO  peaju3aruen
Ka3aXCTaHCKOT'O JIEKAPCTBEHHOTO ChIPbS 3a PyOeK.

Korga-to B Ka3CCP pabotanu coBxo3bl, CelMATU3UPYIONIHEcs UIMEHHO Ha BBIPALIMBAHUU
JIEKapCTBEHHBIX pacTeHH U cOope auKopacTymux TpaB. dapmalieBTUUECKUN PBHIHOK SIBISETCS
OJTHUM U3 CaMbIX BBICOKOJOXOIHBIX M OBICTPOPACTYIIUX CEKTOPOB MHUPOBOI SKOHOMHKH. JTOMY
crocoOcTByeT crneun(UYHOCTh pPBIHKA, HANpaBICHHOIO Ha BOCCTAHOBJIEHUE M MOJAJEp)KaHUE
3710pOBbS JIHOJICH.

JlexapcTBEHHBIMU Ha3bIBAIOT PACTEHHs, KOTOpbIE MPUMEHSIOTCS [UIsl JICYCHHS JIIOJCH,
JKUBOTHBIX WJIM JK€ YIOTPEOJSIOTCS B KadyecTBE CHIPbs MJIs IPOU3BOACTBA JiekapcTB. U3
JIEKapCTBEHHBIX TPaB OOBIYHO TOTOBSIT HACTOM, OTBAPhI, HACTOMKH, Ma3H. B Hauase npoiuioro Beka
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OypHBIii Iporpecc B 00JIACTH CO3aHUS JEKAPCTB CHHTETHYECKOTO MPOUCXOKICHUS CTall TECHUTh
JIEKapCTBEHHbIE PACTEHUS, KaK B JIeUeOHOM, TaK U B MPOPUIAKTUYECKON MPaKTUKE.

OnHako B TMOCIEAHHME AECATHIICTHS HMHTEpeC K JIe4eOHO-PO(MIAKTUIECKUM CpPEICTBaM
MIPUPOJHOTO MPOUCXOXKICHUS ((UTO mpermapaTamM) BO3POIWIICS M Pa3BUBACTCA C HapacTArOIIUM
TemMnoM. OCHOBHBIM (paKTOpPOM TOBBIIICHHUS MHTEpEca K JIeYeOHBIM CBOMCTBAM JIEKApCTBEHHBIX
pacTeHuii SBHJIOCH TO, YTO 3HAUYUTEIbHOM 4YAacTH CHUHTETHYECKHMX U CHJIBHOACHCTBYIOLINX
MIpermapaToB MPUCYIIH Pa3InIHbIC HEXKEIATeIbHbIC, Ja)Ke OMacHbIe MOO0YHBIC Y DEKTHI.

I'maBHOI1 ocoOeHHOCTHIO (hapmarieBTHUECKON oTpacnu KazaxcTaHa siBIsieTCSl Kak €€ BbICOKast
HMMIIOPTO3aBUCUMOCTD, TaK M KpaliHEe HU3Kasi OPUEHTALUS Ha 3KCIOPT.

Uccnenytorcss nexkapctBenHble pacteHuss lOxknoro Kaszaxcrana, He ucCHONb3yeMble B
o(pumHATEHON MEIUITMHE, a UCIIOIb3yEeMbIE Ha MPAKTHUKE HAPOIHBIMH LIEITUTEISMU.

B Hactosiiiee Bpemsi Ha MHUPOBOM pbIHKE (hapMalleBTHUECKUX IpernapaToB JOJs CPEICTB
PacTUTENILHOTO MPOUCXOKICHHS cocTaBisieT 6onee 40%. [Ipuuem B mocieaHue rojsl MposBIsSETCs
BBIp@OKCHHAs TEHICHIMS K €€ YBEJIMYEeHHI0O U 10 NporHozaMm BcemupHOW opranuzanuu
3[IpaBOOXPAaHEHHS B TEUCHHE ONMKAWIIMX NECATH JIeT N0l (UTONpEenapaToB B oOmeM oObeme
JIEKapCTBEHHBIX CPEACTB cocTaBUT Oolee 60%.

Bonee 80% aukopacTyiiero pacTUTEILHOTO ChIPbs 11t hapMaleBTUUECKOU MPOMBIILIEHHOCTH
CCCP 3arorasnuBanochk Ha Teppuropuu Kazaxcrana u Cpenneit Azuu.

dapmaneBTuueckas npomMbinuieHHOCTs Kazaxcrana (6onee 100 mpemnpusitii) padoraer Ha
npuBO3HOM chipbe. [loaromy paszpabotka BAJI-0B u monyuyeHHe JeKapCTBEHHBIX MpEnaparoB Ha
MECTHOM CBIpbE 11€JIECO00PA3HO U CBOEBPEMEHHO.

Uccnenyrorces:

aHaTOMO-MOP(OJIOTHUECKOE CTPOEHHE, apeall paclpoCTPaHEHHUS], 3aI1achl ChIPbS;

oTpeieNIeHue XUMUYECKOTO COCTaBa PACTUTEIHLHOTO CHIPhS;

BbIJIEJICHUE U YCTAaHOBJIEHUE CTPYKTYPbl HOBBIX IPUPOIHBIX COETUHEHUI;

orpejesneHue (papMakoIoruueckux 3pGEeKTOB paCTUTEIbHBIX IKCTPAKTOB U WHAWBUIYAIbHBIX
BELIECTB.

CO6op nekapcTBEHHBIX pacTeHU npoBoautcs B ¢. Koxkaroraif, n. bopongaii, ymense Mamar,
Kacka-cy, Akcy-)Xabaransl.

CoOpansbl 6osnee 20 BUI0B JIEKAPCTBEHHBIX pACTEHUH.

B na6oparopuu nexapctBenHbix pactenuii FOKI'®A npoBoawnuch uccinenoBanus 20 BUIOB
pactenuit KOxxHoro Kazaxcrana, oTHOCAIMXCS K ceMelcTBaM O000OBBIX, aCTPOBBIX, ICHOTKOBBIX U
BbIOHKOBBIX.

Cpenu uccieryeMbIX pacTeHUH BBISBICHBI clelyromue GapMaKoIOrHuecKue akTHBHOCTH:

AcTparal OJHOJMCTOYKOBBIM - BBISBJIEHA IIUTOTOKCHUYECKas AKTUBHOCTb, YCTAHOBIIEHBI
PaHO3aKUBJIAIOLIME U IPOTUBOSA3BEHHOE AEUCTBHUE;

AcTparai TMCOBUHBIN - YCTAaHOBJIEHBI PAaHO3AKUBJISIOIIEE U TPOTUBOSA3BEHHOE JEMCTBHE;

Actparan TypyaHMHOBa - YCTaHOBJIEHO IIO3UTUBHOE BIUSHUE CIMPTOBOTO DSKCTpaKTa
HAJ3€MHOI YaCTH Ha COCTaB JKeIUH;

Actparan CuBepca - BbISIBIEHBI KADAMOTOHUUYECKHUE CBOMCTBA TPUTEPIIEHOBBIX IIMKO3UI0B;

30IMHUK UBOJIMCTHBIH - BBISIBIIEHA IUTOTOKCUYECKAs! aKTUBHOCTD;

TricsiuenuCTHUK a3MaTCKU - YCTaHOBIIEHBI IPOTUBOMHUKPOOHBIE CBOWCTBA;

Msita a3uaTckas - yCTaHOBJIEHBI TPOTUBOMUKPOOHBIE CBOMCTBA;

IInxma ThICSYENUCTHAS - BBISIBIEHA IUTOTOKCUYECKAs! aKTUBHOCTD;

[Icopanest KOCTSHKOBAs - BbISIBIIEHA IIUTOTOKCUYECKAsi aKTUBHOCTB;

Koxwus mepcTucTonBeTKoBas - BISIBIEHA IUTOTOKCUYECKAs! aKTUBHOCTB;

XKumonocts  KoponmbkoBa -  yCTAaHOBJIEHbl ~ AQHTUOKCHUJAHTHbIE  JIEHCTBUA U
IIPOTUBOBOCIIAJIUTENIbHASL aKTUBHOCTD;

Penemoxk A3uarckuii - yCTaHOBJIEHBI aHTHOKCHIAHTHBIE JIEVCTBUS;

Ky3unus ByHre - ycraHOBJIEHa IPOTUBOBOCTIAIUTENbHAS AKTUBHOCTb.
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[Ipy yCTaHOBIEHUM XWUMHUYECKOTO COCTaBa WCIIOJIB30BAIUCh METOIBl IKCTPArUPOBAHUS,
TOHKOCJIOWHOM XpomMarorpaduu, xKoJoHOYHOW Xpomartorpadum, BOKX, crmexTpanbHbIE METOIBI
aHaJM3a.

[Ipu wccrnea0BaHUN XMMHYECKOTO COCTaBa ONPE/ICICHBI OMOJIOIMYeCKH aKTHBHBIC BEIICCTBA
Takue Kak, (IaBOHOUIBI, CAIOHUHBI, MTOJIMCAXAPUIbI, TYOMIBHBIE BEIICCTBA, aAlIKAJIOU I, d(pupHbIC
Maciia, ObLI OIPEIeICH IeMEHTHBIH coctas /3-10/.

[Tpu uccnenoBaHUU BBIJCICHBI M YCTAHOBIICHBI CTPYKTYPHBIC (DOpMYITBI 16 HHIUBUIYATBHBIX
Bemects /11-20/.

B nmanHO€ BpeMs ¢ LENbI0 MONyUYeHUs OMOJOTUYECKH aKTUBHBIX BEIICCTB M JIEKAPCTBEHHBIX
IpernapaToB Ha MECTHOM PACTUTEIBHOM ChIpbE, HMCCIICIOBAHHUS IPOAODKAIOTCS Ha 0aze FOxkHO-
Kazaxcranckoro rocyjapcTBeHHOTO yHUBEpCUTEeTa M. M.Aye30Ba B JlabopaTopuu «DUTOXUMUS.
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Tyiiin. Kasipri 3amanfbl oneMIik ¢apMaleBTHKAIbIK HApbIKTBIH €peKIueniri - aopi-
JTOPMEKTEPAIH KaHa TYpJiepiH Taly, JaMbITY *oHe aliHaJIbIM IPOLECTEPIHIH KOFapbUIAYhI.

Esxenri yakpITTa ©CIMAIKTEp €MIIK MakcarTa KosnaHbuiFaH. OChl yaKbITKa JCHiH, dKOFapbl
TEXHOJIOTUSIAP JQYIpIHAE HIONTEH >KacalfaH AJpi-IOpMEKTEp KONTEreH aypylapibl eMAey *kKoHe
aNJIBIH-aJTy YIIiH KOJIIaHbLIa bl
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Onrycrik KazakcTaHHBIH XalblK MEIWIMHACBIHIAA KOJJAAHBUIATHIH JOPLUTIK  ©CIMIiKTepi
3eprrenai. DraBoHOMATAP, CAIOHUH/IED, TOIMCAXaPUATEDP, TAHUHIED, ANKAJIOUATap, 3PHUp Mailmapsl
CHSIKTBI OMOJIOTHSUIBIK O€JICeH Il 3aTTap aHBIKTANIbI, SJIEMEHTTIK KypamMbl aHBIKTAJIbI.

Summary. A feature of the modern global pharmaceutical market is the increased efficiency
of the processes of discovery, development and circulation of new types of drugs.

In ancient times, plants were used for medicinal purposes. Until now, in the era of high
technology, herbal medicines are used to treat and prevent a large number of diseases.

The medicinal plants of South Kazakhstan used in traditional medicine were studied.
Biologically active substances were determined such as flavonoids, saponins, polysaccharides,
tannins, alkaloids, essential oils, the elemental composition was determined.
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BEYOND CLASSICAL HYDROPHILIC-HYDROPHOBIC AMPHIPHILES: TRIBLOCK
POLY(2-OXAZOLINE)S WITH A FLUORINATED BLOCK AS A NEW PLATFORM FOR
ADVANCED SELF-ASSEMBLY

Sergey Filippov!, Leonid Kaberov?, Richard Hoogenboom?®

1Abo Academy University, Turku, Finland
?Institute of Macromolecular Chemistry, Prague, Czech Republic
3Ghent University, Ghent, Belgium
sfill225@gmail.com

The synthesis of defined triphilic terpolymers with hydrophilic, lyophilic, and fluorophilic
blocks is an important challenge as a basis for the development of multicompartment self-assembled
structures with potential for, e.g., cascade catalysis and multidrug loading. The synthesis of
fluorophilic poly(2-oxazoline)s generally suffers from a very low reactivity of fluorinated 2-
oxazoline monomers in cationic ring-opening polymerization (CROP) /1-2/. In the first part of my
talk I will report a systematic study on overcoming the extremely low reactivity of 2-perfluoroalkyl-
2-oxazolines in CROP by the insertion of methyl and ethyl hydrocarbon spacers between the 2-
oxazoline ring and the trifluoromethyl group. The kinetic studies showed the gradual increase of the
rate of polymerization with increasing of the hydrocarbon spacer length /3/. The monomer with an
ethyl spacer was found to have similar reactivity as 2-alkyl- 2-oxazolines and allowed the synthesis
of defined triphilic triblock copolymers (Figure 1a,b).
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Figure 1. Kinetic plots for the cationic ring-opening polymerization (a) of CFz0x (blue), CFsMeOx
(black), CF3EtOx (red), and the SEC data for CF3EtOx (b). RI: Refractive Index.

In the second part of my talk I will focus on the synthesis and self-assembly of triphilic poly(2-
oxazoline) triblock copolymers with high fluorine content toward our future aim of developing
poly(2-oxazoline) magnetic resonance imaging (MRI) contrast agents. A highly fluorinated 2-
substituted-2-oxazoline monomer, namely 2-(1H,1H,2H,2H-perfluorooctyl)-2-oxazoline, was
synthesized using the Grignard reaction /4/. The polymerization Kinetics of the synthesized monomer
was studied, and it was used for the preparation of triblock copolymers with hydrophilic 2-methyl-2-
oxazoline, hydrophobic 2-octyl-2-oxazoline, and fluorophilic blocks by cationic ring-opening
polymerization yielding polymers with low relatively dispersity (1.2—1.4). The presence of the blocks
with the different nature in one copolymer structure facilitated self-assembly of the copolymers in
water and dimethyl sulfoxide as observed by dynamic light scattering, cryotransmission electron
microscopy, and small-angle neutron scattering. The nanoparticle morphology is strongly influenced
by the order and length of each block and the nature of solvent, leading to nanoparticles with
core—shell structure as confirmed by small-angle neutron scattering. The reported poly(2-oxazoline)
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block copolymers with high fluorine content have high potential for future development of MRI
contrast agents.
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Figure 2. (Left) Common structure of investigated fluorophilic—lipophilic—hydrophilic copoly(2-
oxazoline)s. (Right) First-order kinetic plot for the cationic ring-opening polymerization of Rf°
EtOx
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Pe3iome. B cBoem oknaje s mpeacTaBiio 0030p pe3yabTaToOB MOITYYEHHBIX B MOel JabopaTopuu B
o0lacTu CHHTE3a M CaMOOPTaHM3AIMHM TPHOJIOK COMOJIMMEPOB Ha OCHOBE MOJIH-2-OKCA30JIHHOB.
Hamu Obin momydeH psjx  (Top-colepKallluX COMOJIMMEPOB 00daJaroluX TUAPO(PUIBHBIM,
ruapo@obHeIM U (ropupoBaHHBIMU Onokamu /1-4/. Hcnonp3ys MeTOIAbl JTMHAMUYECKOTO
CBETOpPACCESIHUS, MPOCBEUUBAIOIIEH KPHO MHKPOCKOIIWH, U HEMTPOHHOI'O PACCesIHUS HAaMH OBLIO
YCTAQHOBJIEHO, YTO MPHUCYTCTBUE B CTPYKTYpe OJHOIO COIoJuMepa OJOKOB pa3iIM4HON MPUPOJBI
CIOCOOCTBYET CaMOOpPraHHM3allMd TaKUX COIMOJMMEPOB B BOJE MU HEKOTOPHIX OPraHUYECKHUX
pacTBOpuUTEIsAX. BBIIO yCTaHOBIEHO, UTO CTPYKTYpa 00pa3yrOIINXCsl HAHOYACTUL] OIpeAeIsieTcs KakK
NOPSAKOM M JUIMHOM Kaxaoro OJoka, Tak M camMod mpupoaoil pactBoputens. Hcmonb3ys
MaJoyrioBO€ HEUTPOHHOE paccesiHue, ObUIO MMOKA3aHO, YTO TAKUE HAHOYACTHUIIBI UMEIOT CTPYKTYPY
AJIpO-OIyIlIKa.
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HOBBIE PEAI'EHTBI B PEIIEHUH SKOJOI'MYECKHUX ITPOBJIEM
HE®TEINEPEPABATBIBAIIIEN 1 HE®@TEXUMHYECKOM OTPACJIAX
IMPOMBIIIVIEHHOCTH

I".U. Boiiko!, P.I". Capmyp3una?, H.II. JTlio6uenxo?, V.C. Kapa6amun?, JI.C. Tuecos®,
E.M.Lllal7lxyTz[I/IHOB1

! Satbayev University, Pecriy6iuka Kazaxcran, g.boiko@satbayev.university
2Acconmanus «Kazenergy», Peciy6nuka Kasaxcran, e-mail: kense@kazenergy.com
3A0 «Kazakhstan Petrochemical Industries», Pecriy6imka Kasaxcran, e-mail: reception@kpi.kz

Jlo6b14a He(hTH, IPOU3BOJCTBO HE(PTENPOTYKTOB, TPAHCIIOPTUPOBKA M XPaHEHUE ChIPOM HEPTH
CBSI3aHO C HAKOIUICHHEM OIPOMHOTO KOJMYECTBA HE(TEIUIaMOB B pyax oTcToiHuKax. [lomoOHbIe
[UJIaMbl BKJIIOYAIOT JAUCHEPrUPOBAHHYIO U AMYJIbCU(DULIMPOBAHHYIO HE(TsHbIE (ppakuuu, BOAy U
TBepIbple yacTullpl. HeOmaronpusTHOe BO3JeiCTBHE HEPTENUIAMOB HAa OKPYXKAIOIIYIO Cpelay M
HEBO300HOBJISIEMOCTh  YIJIEBOJIOPOJTHOIO ChIPbsl JI€NAlOT BOIPOC MEpepaboTKM M yTHIHM3ALUU
He(TEeNUIaMOB BECbMa aKTyalbHBIM. D(PQPEKTHBHAS W TEXHOJOTHMUYECKH TPAMOTHAS yTHIIM3ALNS
MO3BOJIUT PEIIUTh BAXKHYIO SKOJOTHYECKY0 U pecypcocOeperaroulyro mnpobdiaemsl. AHaIu3
JUTEPATYPHBIX UCTOYHUKOB CBHJICTEILCTBYET, YTO HE(YTEIPOILYKTHI U3 HEPTEIUIAMOB MOTYT OBITH
HE TOJIbKO M3BJICUCHBI, HO ¥ UCIIOJIb30BaHbI B KOMMEPYECKHX Lessix /1/.

Lesbto paboTHI ABISIETCS CO3JaHUE HOBOTO MOKOJICHUS (P GEKTUBHBIX XMMUYECKHX PEareHTOB
MHOTO(YHKIIMOHAJIBHOIO Ha3HaueHUs A He(Tera3oBoro KOMIUIEKCa (IEeNpeccCOpHble MPUCAIKH,
MHTHOUTOPBI KOppo3uu, coieomiokeHuss u ACIIO, nesmynbraropbl) B PeIICHHUH SKOJOTHYCCKUX
po0em.

B noxnane OynyT ocBelleHbl HCCIIEIOBAHMS 110 CIIEAYIOLUIUM HANPaBICHUSIM:

- Moau(UKalus MOIMAKPUIOHUTPUIIOB - HOBBIE MOJIMMEPHBIE PEareHThl 1Jid CTaOuUIN3aluu
OypOBBIX PACTBOPOB, MHTEHCU(HUKALIMU TIPOLIecCOB OypeHus: HeTera3oBbIX CKBAXKHH;

- MoauduKalMs IMPOU3BOJHBIX KApOOHOBBIX KHCIOT COEIMHEHMSIMHU COAEp KallUMU
reTepoaToMbl a3oTa-, KUciIopona- U ¢ocdopa- UMIOPTO3aMEIAIOIIUE PEATeHThI JJi TOBBIIICHUS
3pPeKTUBHOCTH OOPHOBI ¢ KOPPO3UEH, CONEOTIMKEHHEM, A€IMYIIBIaTOPHI;

- MoAM(UKaus MNPOU3BOAHBIX COMOJMMEPOB MAJIEMHOBOTO AHTHJAPUAA COEIUHEHUSIMHU,
COJZIepKALIMMH TeTepoaToMbl a30Ta-, KUciopoxa- U ¢ocdopa co3gaHue - HOBOTO MOKOJIEHHUS
pEareHTOB AJIbTEPHATUBHBIX IPOMBIIIJICHHBIM I YJIYy4YUIEHHs PEOJOTUYECKUX MapaMeTpoB
BBICOKOBSI3KHX, BbICOKOMapaduHUCTBIX HedTel n uHruouposanus ACIIO, koppo3uto;

- MojauduKkanus OBITOBBIX OTXOAO0B mnoiudTHiIeHTepedranara ([I9TPD) peunkauHrom
(rmukonM3,  AMHMHONM3) € MOCICAYIIMM  (GochopuiupoBaHHEM ©  dTepuduKanmein
MOJMOKCUATHIICHCOPOUTaHAMU L CO3/1aHHUS HOBOTO MTOKOJICHUS peareHToB
MHOTOQYHKIIMOHAJIHHOTO HAa3HAUYEHUs M TEXHOJOTMH WX NPHUMEHEHHUs B Ipoleccax A00bIYH,
MIOATOTOBKH K TpaHCOpPTUpOBKE, 3auThl HKT ot koppo3un, ACIIO u coneotnoxeHus;

- (yHKIMOHANM3AMs TPOMBIIIICHHBIX 0TX0A0B AIIll (okucnuTenvHas, paguanvoOHHAs
npuBuBKa Ha Makpomosekymy AIIIl ammnamuna, BOOI', BED) - HOBBIE peareHThl HHTHOUTOPHI
ACIIO, xoppo3zuy;

- JHEProaKKyMYJIHPYIOIIKE BEIIeCTBa HOBOTO MOKOJIEHUSI Ha OCHOBE aKTUBHPOBAHHBIX CILJIABOB
QIIOMUHUS JJI CO3/IaHMs TEPEeIOBBIX TEXHOJOIMH TOOBIYM, pa3pyIIEHUS AaHOMAJIbHO CTOMKHX
BOJIOHEPTsIHBIX dMynberil, HII nemerannuzanuu u necynb@pypusanuu HeQTH, Ma3yTa,ryIpoHa.

OcHoBHbIE HampaBieHHs (pyHIaMEHTaNIbHBIX W TPUKIAJHBIX HAYyYHO- MCCIEIOBATEIbCKUX
pabot ¢ npumeHeHneM DAB B pelieHuH 5KOJOrHUEcKHX MpobiieM HedrenepepabarbiBaronie u
HEPTEXUMHUECKON OTPACISX MPOMBIIIJIEHHOCTH:

- KOMIUIEKCHOE pEILIEHHE 3KOJOTHYECKUX IMpoOJeM ¢ MCIOJIb30BAaHUEM BOJOPOJHON
sHepreTuku JAB;
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- KOMITO3UIIMOHHBIE COCTaBbI, coaepkarme DAB ans ounctku ot ACIIO npu3aboiiHoN 30HBI
CKBa)KUHBI,

- HOBBIE TEXHUYECKHE PELICHUs CIOCOO0B pa3pylieHns He(TenIaMoB U aHOMAJIbHO-CTOMKUX
BOJIOHE(PTSIHBIX SMYJIbCHI, JeMETAJUTU3AIUU C OTHOBPEMEHHOMN OUYHUCTKOM OT Cepbl TSKENbIX HedTeit
1 He(pTenmpoaykToB (Ma3yT, TYAPOH) C UCTIOIb30BaHHEM DAB Ha OCHOBE aKTHBHUPOBAHHBIX CIUIABOB
AIFOMHHHMSI HOBOTO MOKOJIEHUX /2-7/.
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UCCJEIOBAHUE CBOMCTB OKPAIIIEHHBIX (CO)IIOJIUUMUIOB

M.b. Ymepzakona, B.Jl. Kpasuosa, P.b. Capuena

AO «MHctutyt xumunueckux Hayk UM.A.b. bektyposa», AnmMartsel, Ka3axcrah,
umerzak@mail.ru

K HacrosmieMy BpeMEHH HAaKOIJIEHbl MHOIOYMCIIEHHBIE JaHHbIE M0 MOJU(PHUKALMU
MOJINUMUJOB, nosnydaeMbiX B AO «MHcTUTYT XMMHueckux Hayk uM. A.b. bekTypoBa» Ha ocHOBe
pasNUYHBIX JAMAMUHOB M JUAHTUAPHUIOB TPHULMKIOAELEHTETPAKapOOHOBBIX KHUCIOT, a TaKxkKe
COIOJIMMMHM/JIOB HAa OCHOBE 3TUX TMAHTHAPUIOB ¢ AuaHTuapugamu 3,3',4,4'-6eH30¢peHon-

(B3®) u 3,3',4,4'-mudpennnokcuarerpakapoonosoii (JIPO) kucmor /1,2/:

I [ o—° i S o—" o
i 0 A *0 o0® o >0

o R g
R: H (AB), F (A®B), Cl (AXB), B3® JIDO
CHs (AT)

AKTyallbHOCTh TPOBEACHUS HCCICIOBAaHUN B YKAa3aHHOM HampaBlieHUU OO0yCIOBIEHA
HEOOXOJMMOCTBIO YIIYUIICHUST HEKOTOPHIX CBOMCTB aNUIMKINYECKUX MOJMMMHUIOB, TAaKUX Kak
TePMHUUYECKHE, MEXaHUUYECKUE, DIIEKTpUUYecKue 1 ap. M3BecTHO, YTO OHUM M3 MyTel pelieHus: dTon
3aaun  SABISETCSA MOAM(UKALIUS TOJUMEPOB JAPYIMMH HH3KO- WIH BBICOKOMOJEKYJISPHBIMU
COEIMHEHUSIMH C BHICOKUMH 3HAYEHUSMHU YKa3aHHBIX CBOMCTB.

Panee 8 UXH Ob111 OCyIIECTBICHBI UCCIIEIOBAHMS IO CO3JaHUIO0 OKPAIIEHHBIX TTOJUUMUIOB,
pe3yNIbTaThl KOTOPBIX OBbUTH 00001IeHb! B paboTtax /3-5/. B mocieanue roapl B 3TOM HaIlpaBiIeHUH
ObUIM IOJIyY€Hbl HOBBIE JaHHBIE TEOPETUYECKOTO M MPUKIATHOrO Xapakrepa. CHHTE3UPOBaHbI U
uzyuensl nonuumubl (ITM) Ha ocHoBe Ab u 4,4'-oxkcuananununa (OJA) u apuIanuIuKINIYecKue
cononmuumMuibl (CITN) Ha ocHoBe Ab, IDO (mipu cootnomenuu 80:20 mon. %) u OJ1A, okparieHHbIE
OJHUM U3 M3BECTHBIX CHHTETHYECKHX KpacuTeled — akTUBHBIM sipko-kpacHbIM 6C (AK-6C).
KomngectBo kpacutens B moimMepax MeHsiim B npeaenax 0,1-5,0 mac.%. BeiOpanHbiii mpenen
KOHIIEHTpaLui 00yCIOBIEH HEOOXOAUMOCTBIO COXPAHEHUSI TEPMUUECKUX U (PU3UKO-MEXaHUUECKUX
CBOMCTB, XapakTepHbIx mis ucxoaHoro IIM. B Hacrosimed paboTe mNpuBENEHBI pPe3yIbTaThl
uccienoBaHuii  ontudeckux cBoicTB IIM.  VYcTaHOBIEHO, YTO OCHOBHBIE XapaKTEPUCTUKH
MOJU(DUIIMPOBAHHBIX KpPAaCUTEJIEM IOJUTETEPOLUKIOB MPAKTUYECKH HE CHMKAIKMCh, OJHAKO
KO3(QQHUIMEHT TMpOINyCKaHWs yMEHbIIaJcs M mpo3pauHbiMH a0 300 HM SBIAIOTCSA IUICHKH,
coneprkamue He 6onee 2,0 mac. % kpacutens. Ha pucynke 1 npeacraBieHbl ClIEKTPhI IPOITYCKAHUS
MOJIMUMUAHBIX TUIEHOK TonuuHoM ~27 MkM. Ilo cpaBHenuto ¢ ucxoanbiM [ mpomyckaromias
CHOCOOHOCTh KOMITO3ULIMU B BUAMMOM 00JaCTH MpH KOHIEHTpauuu kpacurtens >1,0 % cHuxaercs
Ha 22-25 %. Ilpu OonbplieM KOMUYECTBE 3TOTO coeauHeHws, no0 5,0 mac. %, mpomyckaromas
CIOCOOHOCTH IJICHOK CHUXAaeTcs elle 3HauuTenbHee. [loaToMy [I1si coxpaHeHHUs MpOITycKarolei
CIOCOOHOCTH B BHUAMMOI oOnactu Ha ypoBHe 50—60 % B IIM BBOAgMmu He Gonee 2,0 mac. %
Kpacutensd. Eciu oneHuBaTh Apyrue CBOMCTBA OKpAIICHHBIX KOMIIO3ULUN, TO MOXHO OTMETHUTH
cleyrolee: NMpu KOHLEHTpauuu kpacutens a0 5,0 Mac. % HOBBIM MaTepuan 0 TEPMUYECKUM U
(bu3MKO-MEXaHUYECKHUM CBOMCTBAM HE yCTyNall HCXOJHOMY NOJUUMUAY, U OOJIbIIEM KOJINYECTBE
ATOrO COEIMHEHUSI TEPMOCTONKOCTh HAUMHAJIA HE3HAYUTEIBbHO CHUXKATHCS.

HccnenoBanue IeKTPUYECKUX U MEXAHMYECKHUX CBOMCTB OKpAIIEHHBIX IUIEHOK MOKAa3allo UX
BBICOKHMI YpOBEHb. boiee uyBCTBUTENBHBIM MAapaMETPOM K IMPUCYTCTBUIO KPACUTENS SIBISIETCA
IUDJIEKTpUYECKass  MPOHUIIAEMOCTb, HW3MEHEHHWE 3HAYeHUH KOTOpOW OT  KOHLEHTpaluu
OKpAIIIMBAIOLIETO COCTMHEHNUS IPUBEACHO B Tabmuie 1.
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Pucynok 1—- Cnextpsl nponyckanus [IU menoxk ¢ 0,1 (1), 0,5 (2), 1,0 (3) u 2,0 (4) mac.%
kpacurens AK-6C

Tabmuna 1 — AusnexTpuueckas MPOHULAEMOCTb OKPAIIEHHBIX TOJUUMHUAHBIX [IJIEHOK

Konuenrpauus kpacureis, JuanekTpudeckast IpOHUIIAEMOCTb, €

mac. % 25°C 100 °C 200 °C 250 °C

0/130/ 2,02 2,06 2,00 1,95
0,10 2,12 2,14 2,10 2,24
0,50 2,71 2,74 2,70 2,73
1,00 2,63 2,60 2,62 2,70
1,50 3,14 3,11 3,10 2,28
2,00 3,22 3,36 3,40 3,47
2,50 3,54 3,65 3,63 3,64
3,00 3,80 3,88 3,94 4,02

W3BecTHO, 4YTO 3JEKTpUYECKas MPOYHOCTh MOJIMMEPHOIO JUAJIEKTPUKA 3aBUCUT OT
HECKOJIbKHX (haKTOPOB, B TOM YHCJIE OT TOJIIMHBI U30JSLUK U Temiepatypsl /6/. s ucxoauoro ITN
npu TOdIKHE MiIeHOK 25-35 MM Epnp cocraBiser 90-100 xB/MM, yBenuuuBasch 0 3HAYEHUH
180—190 xB/mMMm nipu 5055 MM, 1uist okparienHoro ITH snexkTpuyeckast IpOYHOCTh ONpesieNieHa Ha
9TOM JK€ YpOBHE. 3aBUCHUMOCTH 3JIEKTPUUYECKON NPOYHOCTH OT TemIepaTypbl JUisi 0o0pa3LoB
OKpAILIEHHBIX MJIEHOK Pa3HOM TOJIIMHBI U3 nonmnMuia Ha ocHoBe Ab n OJIA npu KoHIEHTpauun
kpacurens 3,0 mac. % mpuBeieHa HAa pUCYHKE 2.

E, kV/mm
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250 N :
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Pucynok 2 — 3aBHCHMOCTB 3J€KTPUYECKON MPOYHOCTH OKPAIEHHON MOJUUMHUTHOMN TUIEHKU
tonuuHou 25 (1) u 55 (2) MKM OT TeMmepaTyphl

OCHOBHbBIE MEXAHMYECKNE XAPAKTEPUCTHKU IUIEHOK TOJIIMHOM <55 MKM IpHUBEJIEHBI B
tabymie 2. MeXxaHWn4ecKHue CBOMCTBA OKPAIIEHHBIX TUICHOK M3 KOMIIO3MIIMH, BKITFOUaromei 1o 3,0
Mac. % KpacuTelsl, HaXo4ATcs Ha ypoBHE UcxoaHOTo 111 1 HaumHarOT CHUXKAThCS PU AaTIbHENIIEM
YBEJIMUYCHUU KOHICHTpaIMKu KpacuTens. Hekotopoe moBbliieHHe Gp ¥ | U yMEHbBIIIEHHE MOITYJIsI
ynpyroctd E Moxer ObITh 0OYyCIOBIEHO TMJIACTUGUIUPYIOUIUM BIHUSHUEM J00aBJISEMOTO
OpPraHUYECKOTO COECANHEHMS.

Takum 00Opa3oM, OKpalleHHblE KOMIIO3UIMM Ha OCHOBE AIUIMKINYECKOTO IOJIMUMMJIA
Onmaronapst BBHICOKMM ONTHYECKMM XapaKTEPUCTHKAM M 3HAYECHHUSM DIIEKTPUYECKOH MPOYHOCTH,

26



CTaOMJIBHBIM 3HAYCHUSAM JUIICKTPHUCCKOW MPOHHUIIAEMOCTH, a TaKXKe BBICOKOM TEepPMHUYECKOMH
YCTOMYMBOCTH M MEXaHMYECKONM IPOYHOCTH SBISAIOTCSA MNEPCIEKTUBHBIMUA MaTepHalaMHu IS
MOJTyYCHHUSI TEPMOCTOUKHX CBETO(PHIBTPOB, B KAYECTBE MAaTEPHAIIOB JIA3EPHON ONTUKH, a TAKXKe IS
IIPOU3BOJICTBA OKPALICHHBIX TEPMOCTOMKUX XUMUYECKUX BOJIOKOH.

Tabnuna 2 — Mexanuueckue cBoiicta anuuukindeckoro IIM u ero komno3unuii ¢ kpacurenem AK-
6C (25 °C)

Konuenrpanusa kpacureis, PU3HKO-MEXaHUUECKUE CBOWCTBA
mac. % Gp, MITa E, MIla 1,%
0[121] 145 4200 24
1,00 150 4190 26
2,00 155 4150 30
3,00 155 4120 30
4,00 145 4000 24
5,00 140 3980 24
6,00 127 3965 22
7,00 120 3960 22
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Pe3tome. bencenni ambik Kpi3bul 6C CHHTETUKAIBIK OOSyMEH OOSUTFAaH AHIHKIII TTOJTUUMUITIH
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Abstract. The results of the study of some properties of alicyclic polyimide stained with a synthetic
dye — active bright red 6C.
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ITOJIMMEP - BA3 KOCBIVIBICTAPBIHBIH APITA JAKBIJIJAPBIHBIH AYPYBIHA,
OHI'TIUTII'THE OCEPIH 3EPTTEY

CarpivbekoBa K., EcimoBa O.A., Ucenosa I'./1.)Koxin XK ., Mycabekos K.b.,

On-dapabu aTeiHAarkl Ka3ak YJITTHIK YHUBEPCUTETI. AJIMATHI K,
K. )KuembaeB ateianars! «Kazak ociMIiK KOpray ®oHE KapaHTHH FEUIBIMU-3EPTTEY HHCTUTYTHD)
esimova_61@mail.ru, sagymbekovak@mail.ru

AybUTmapyamblUIblK  TaKbUIIAPBIHBIH ~ OHIMAUITIHIH  3USHABl OPTaHU3MICPIIH OCEpiHEH
TeMeH/Ieyi kanmnbl eHIMHIH 25-30%-b1H Kypaiiasl. [lecTHATEpIiH MaHBI3IBUIBIFBIH €CKEPMEYAIH
HotwkeciHae 1997 xwputbl  Ka3akCTaHHBIH — OHTYCTIK-IIBIFBICHIHAAFBI  OMJail  KoHE apma
eTICTIKTepIHJET]I KATThl Kapa Kyie aypysiHbIH 15-38% Ttapany cangapeiHan eHiMHIH 3/1 Oemirin
xorantyra okeirex /1,2/. CoHbIMEH KaTap eriCTIKTIH 3USH/IbI OPraHHU3MICPMEH 3aalaHybl Ouai
TOHIHIH canackiH ToMeHaeTeai. Kasipri Tanaa eciMIiKTiH 3USTHKECTEPIMEH, aypylapbIMeH KypecyIiH
HET13T1 JKOJIbI MECTULUATEPAl KOJAaHY.

Anaiiia mecTHIMITEpAl KOJAAaHY epekeciHe KaWIIbl KOJIJaHy OJapAblH Ykl KaJJbIK
MeJIIepepiHiH OHIME Y3aK YaKbIT cakTanybiHa okesei. [lectunuarepain OenriieHreH MesepeH
KOFapbl KAJJBIFBI OHIM apKbUIbl alaM3aTThIH ar3acbhlHA OTIM, 3USHIBI OCEpiH THTI3yl MYMKIH.
CoHBIKTaH NECTUIMATEP/IIH KaJAbIK MOJIIEPIEPiHIH TONBIFBIMEH BIABIPAYHI VIIIH OHIM KHHAYFa
AeiiiH OENTiIi KYTy MEp3iMiH KaXKeT eTei.

OcpiHgail Mocenenepl Menry YUIiH ericTiKTepe 3UsHIBUIBITBl TOMEH NECTULUATEP/Il *KaHa
TEXHOJIOTHSTAPMEH KOJIZIaHY ©3€KTi Macesere ykata bl /3/.

CoHrbl KbUIAApAa CHUHTE3NENreH, XUMMSUIBIK 3aTTaplblH IIIiHJIE, AHTHCENTHUK pEeTIHIe
KOJITAHBUIATBIH TOJMMEP TyaHWAWH Mpenaparrapbl Oenrini. OTaHABIK FaabIMIAPABIH 3€pTTEY
HOTIOKeTNepi OOMBIHIIA MOJUTeKCaMeTUIICHTYaHUIMH TY3Aapbl OOIIHIMN ajblHIbI, ONAP/bIH IIIiH/e
OHEPKACINTIK OHJIpIC JKaFAalblHAA OHIIPUIETIH MOJUIeKCAaMETHJICHIYaHUJAUH TUIPOXJIOPUIL
OMOJIOTUSUITBIK O€JICeHAUTIK KacueTiHe OallTaHbICThl J1e3MH(EKIUUIIBIK Mperapar peTiHae KoJJaHyFa
00JaTLIHABIFEI OENTIIECH/].

[Tomurexkcamerunenryanuaus rugapoxiopun (II'MIN) kacueri 6ap 37€KTpOSIUT, KypaMbIHIa
aAre3usUIbIK KOHE O€TTIK aKTHBTI KAacHeT OepeTiH MOJISPAbl TYaHUAWH >KOHE TOJSPJIBl eMec
rekcaMeTHIIeH ToObI 0ap, GIIOKYISHT, Cy/ia epiriul 3ar.

[Tonurexcamerunenryanuaud rugpoxsuopuain (II'MIY) enpipicke €Hri3y TOKCHKOJIOTHS-
TUTUEHANBIK IC IIapanapMeH 0alIaHbICThI OOJIBI, COJM CUSKTHI OHBIH OHJIpiCTe KOJIaHyIaFbl eHOCK
KarJailblHa CaHWUTapJIbIK-TUTHEHANIBIK Oara Oepyine 3eprrenreH. FambimpapablH 3eprreysepi
HOTIKEJIEpiHJie MoJurekcameTuiaeHryanuan rugpoxiopuai (IIMIY) Guonorusielk  Oenceni,
JUOUATEPAIH TOTBIFYBIH JKOFapbuiaTajbl, (hepMEHTTEpAlH KaTaauTTi OejceHAuIiriHe ocepi Oap,
aKybI3JapbIH bIIBIPAYbIH XKOFapblIaTajsl /4,5/.

Kazipri ke3me aypul ImIapyambUIBIFBIHIA AHTHOAKTEPUANIBIK  KacCHETTEepiHe ceOemri
npenaparTapAblH MaHb3bl 30p. OcbiHmait mnpenaparttapra nonumep-bA3-7aplH kKaHa TOOBIHA
KaTKbI3yFa 0onaTeIHBI KopceTisieni. COHFBI KbUIIAPHI FRUTBIMHBIH KOHE TEXHUKAHBIH JIaMy CaThICHI
03 aljblHAa JKaHa IMOJIMMEpP-OeTTIK aKTUBTI 3aTTap acCcOIMATTapblH, OJApbIH 3aHIbUIBIKTaphIH,
(bu3NKa-XUMUSUTBIK KACHETTEPIH 3epTTEY KOHE XalbIK IapyallbUIBIFBIHBIH OPTYPIIi cajaapblHIa
KOJIIaHBLUTYbIHA FAJIBIMIAPIBIH KBI3BIFYIIBUTBIFBI apTa TycTi. Kommosunusineik BA3-mapasr xanbik
[IapYaIIbUTBIFBIHBIH KOTITETeH CalachlHa KOJJaHybIHA OailJIaHBICTBI OJAPABIH OPTYPI (a3zapaibik
IIeKapa/iarbl KacHeTTepiH 3epTrey KakeT. CeOebi OeTTiK Kepily MeH KyFy KaOineTi KaHmail na
0OJICHIH 3aTThIH OCTTIK aKTUBTLIIrH OaranaiThIH 1aMa Oouibi Ta0bLIans! /6,7/.

XKympic Makcarbl: beTik akTHUBTI 3aTrTap MeTalu] »KaHe HATpUi JOJCII Cylb(aTs
KOCBUIBICTAPBIHBIH apra JaKbUIHBIH aypybIHA, OHTIIITITIHE 9CEpPiH 3epPTTeYy.

[Monurexcamerunenryanuaua rugpoxiaopuai (II'MMI7) 6uonorusuibik OenceHal 3aT eKeHIIriH
O1J1e OTBIPHITN, OHBIH YXaHA aybUIIIAPYAIIbUIBIK JaKbUIIAPBIHBIH aypyJapblHa 9CEpiH 3epPTTEY/Il OCHI
’KYMBICBIMBI3/Ia MaKcaT PETiH/IE KOUIBIK.
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Haxeun eniMainiri 100%-ra xakbIiHIay KaXeT.

berik aktusTi 3aTTap [II'MI" sxoHe HaTpHil HOACTMICYIB(ATH KOCBUIBICTAPHI €PITIHALTIpIMEH
OHJIeNTeH Omail JaKbUIAAPBIHBIH OHIMIUTIIT MEH 3ajaliJaHybIH aHBIKTay HOTHXenepi 1 — kecrene
KOPCETIJITEH.

Kecre 1 — [II'MI" xoHe HaTpuil qonenuicynb(arsl KOCBUIBICTAPHI €PITIHALTIPIMEH OHAEITEH apria
JAKbUTIAPBIHBIH OHIMJIUTIT]

Hycka, koHIIeHTpanuschl Ouimainiri, %
apra acKeK (yKpor)
Bakpuiay 68,6 23,3
IIT'MT’, 1% 74,6 0
I[1I'MT’, 0,1% 90 39,3
IIT'MI’, 0,01% 80,6 22,3
I1I'MI’, 0,01% +
JJIC Na (1:1) 93,3 47,3
I1I'MI’, 0,01% +
JJIC Na (1:2) 89,3 54

1 - xecte Hotmxkeci Ooiibama [II'MI, 0,01% + JJC Na (1:1) ennenren apma xone [1II'MT,
0,01% + JJIC Na (1:2) eHnenreH ackoK jkaKChl OHIMIIIITIK KOPCETTI.

1-cyper- III'MI xone IJIC Na 2-cypert- [II'MI xone 1JIC Na
epiTiHAIEpIMEH OHAEITeH apna epITiHAIEpIMEH OHIEITEH aCKOK
JAKBUITAPBIHBIH OHIMILTIT1 JAKBUTAPBIHBIH OHIMILTIT1

3eprxanansik Toxipuoe nHotmwkecinme 0,01% + JIJIC Na (1:1), [I'MT, 0,01% + JJJC Na (1:2)
epITIHALIEp] TONBIPAKTHIH KYHApJbIFbIHA THIMJI dCep €Til, apna AaKbULIAPbIHBIH KOHE aCKOKTIH
OHIMAUTITIH apTThIpAbl. COHIBIKTAH MOJMIEeKCAMETHIICHTYaHUIMH HETI31HAeT] KOMIUICKCTEPIiH
aybUIIIApYaIIbUIBIK CalachblHA TEPEHIPEK 3ePTTEY HKYMBICTAPbIH KAIFACTHIPY YCHIHBUIAIbI.
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Pe3rome. M3ydeHbI MOBEpXHOCTHBIC CBOMCTBA KoMIto3ulinii [IAB-mionmmep Ha Mexda3HOl rpaHuIle
KHUJKOCTb - Ta3, TBEPIOE TEJO - KUAKOCTh. [lo pe3ynbpTaram mccrneaoBanus ObUla MX BBICOKas
[IOBEPXHOCTHAsl aKTUBHOCTb. VccienoBanbl OakTepuLMIHbIe, (QYHTULHHBIE CBOMCTBA MTOJY4EHHbIX
KOMIUIEKCOB MPOTHUB BO30yAUTENST O0Ie3HEN CeNbCKOXO03SIMCTBEHHBIX KYIbTYp (SO0JI0KH, TPYIIN) U
ObUTH TIOKa3aHbI () (QEeKTUBHBIC pe3yNbTaThl. Tak ke MCCle0BaHbl OAKTCPUITUIAHBIC, () YHTUITUIHBIC
cBoiictBa kommno3uiuii [TAB-monmumep. CrnocoOHOCTh KOMMIO3MIIMI MONABISATh POCT OaKTepuu
HanpsIMyro 3aBUCUT OT KoHueHTpauuu. Komnosumus [TI'MIT, 0,01% +1/1C Na (1:1) moka3siBaet
xopoiue 0aKTepuIiIHbIe CBONCTBA.

Abstract. The surface properties of surfactant-polymer compositions at the liquid — gas interface and
solid — liquid are studied. According to the results of studies, their surface activity was high.. The
bactericidal, fungicidal properties of the obtained complexes against pathogens of agricultural
diseases (apples, pears) were studied and effective results were shown. Moreover, the bactericidal,
fungicidal properties of surfactant-polymer compositions were also investigated. The ability of the
compositions to inhibit the growth of bacteria directly depends on the concentration. The composition
of PHMG, 0.01% + DDS Na (1:1) shows good bactericidal properties.
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OYUCTKA CTOYHBIX BOJA KOMITIO3UIINOHHBIM MATEPUAJIOM HA OCHOBE
I'EJIJTAHA

A.M. KanaeBa, J1.O. Arubaesa, P.A. Manrasoaesa, .M. JlyliceHoBa

Kazaxckuiit HanmonaneHb1il YHUBEpCUTET MMeHHU anb-Dapadbu, Anmarsl, Pecriyoimka Kazaxcran,
aida.kalayeva@gmail.com

B Hacrosmee BpeMsi MIMPOKO Pa3BHBAIOTCSA U BHEAPSIOTCA d(PPEKTUBHBIE METOBI CO3TAHUS
HOBBIX MaTe€pHajoOB, HAIIPABJICHHBIX HA PELICHUE SKOIOTHYecKUX mpobieM. OaHOHN U3 BakHEHIINX
HKOJIOTUYECKUX MPOOIeM ABISETCS OYMCTKA CTOYHBIX BOJ OT HOHOB TSKEIIBIX METAJUIOB. Yaile Bcero
B COCTaB CTOYHBIX BOJ BXOAAT MeTamibl, Takue kak Cu?*, Cd?*, Fe?*, Pb?*, kortophle 06mamaror
OTPABJISIOLIMM JICHCTBUEM IPH MOBBIIICHHON MPEIEbHO JA0MYCTUMOM KoHeHTparwu /1,2/. Onaum
u3 Haubojee pacHpOCTPAHEHHBIX U IEPCIEKTUBHBIX CIIOCOOOB OYMCTKU CTOYHBIX BOJ OT 3THX
METAJUIOB SIBJISIETCS METOJ CBsI3bIBaHUS MOHOB copOeHtamu /3/. Hecmorpst Ha 31O, mpoOsema
pa3paboTKu COPOLIMOHHOIO MaTepuala, yJOBIETBOPSIOIIEI0 HIMPOKOMY CHEKTpY TpeOOBaHMU U
00JIaZIafoIIero Mpu 3TOM JIOCTYITHOCTBIO, CPAaBHUTEIBHO MPOCTOM TEXHOJOTHEH MOJTYYECHUS H
OTHOCUTEJIBHO HH3KOH CTOMMOCTBIO, MO-TIPEXKHEMY, OCTaeTcs He pemeHHoil. B cumy storo,
UCTOJB30BaHUE TeUIaHA — MPHPOJHOTO IOJIMMEpa B KAayeCTBE OCHOBBHI JUISI COPOMPYIOIIETO
MaTepuaia, XapaKTepU3yIUMCs NPEeKpPacHO CHOCOOHOCThIO CTPYKTYpPHPOBATHCA U CBSI3bIBATh
MOHBI METAIUTOB /4/, peicTaBIseTCsl BeChbMa MEPCIEKTHBHBIM.

OOBEKTOM HCCIIEZIOBAaHUS SIBISIFOTCA KAalCyllbl Ha OCHOBE TIeJUlaHa, KOTOpPbIE COCTOST M3
LIEJUTIOJIO3HOW 00O0JIOUKM U pacTBOpa reijlaHa BHYTpH Hero. KoHIeHTpanusi pacTBopa resulaHa
coctaisiia 1 Macc.%, 00beM pacTBOpa, 3aKJIIOUEHHOTO B Karcyily, CocTaBui 1 Mil.

[Iponecc copOumM MPOBOAMIICS TPU HEMPEPHIBHOM MEPEMEIINBAHUH B TeueHHe 2 yacoB. Jlis
3TOrO Karcylbl € TejlaHOM OBUTM MOTPY)KEHbl B PAacTBOP TSKENbIX MeTawioB. s u3ydeHus
BO3MO>KHOCTH MHOTOKPAaTHOT'O MCIIOJIb30BAaHNUs rejljlaHa B Ipoliecce COpOIUU METAIIJIOB HEO0XOMMO
CHayajla HeoOXOJIMMO IpPOBECTH Ipolecc AecopOIur HMOHOB MeTaiuloB. [Iporecc necopOuuu
Mpe/CTaBIsieT cO0OW OYMCTKY reseid B pa30aBI€HHOM pacTBOPE YKCYCHOM KHUCIOTHL. To ecThb
KaIlCyJybl TejjlaHa, COpOUPOBABIINE HOHBI TSKEIBIX METAJIIOB ObUIM MOTPYKEHBI B pa30aBlIeHHBIN
pacTBop YKCycHOW KuciaoTel. Ilpu necopOuuu nmpoucxoIuT MOHHBIA OOMEH, T.€. MOHBI BOJOpOJIa
BBITECHSIOT HOHBI MeTauioB. IlpomoimkuTenbHOCTh mporecca JecopOluM NpU  MOCTOSHHOM
NepeMelInBaHuy COCTaBMIa 2 yaca.

IIporiecc copbuuy MOHOB B PAacTBOpPE COJEW METAJUIOB U UX JlecOpOLuM B paz0aBIeHHOM
pacTBOpe YKCYCHOM KHCIOTBI MPEACTABISIET COO0M OMWH IUKI. PereHepupoBaHHBIN TelIaH ObLI
MOBTOPHO HCHOJIB30BAH JJIsi COPOLIMH HOHOB METAJIJIOB.

Jlia onpezeneHuss KOJIMYECTBa LIMKIIOB IpPU Ipolecce copOuuu/aecopOunn ObUTH W3Y4EHbI
M3MEHEHHUs Macchl rellel Mocie KaX10Tro HuKiIa. B pesynpTaTe rpaBUMETPUUYECKOTO UCCIIEI0BAHUS
Ha0JI01aTiCh TIOTEPU B Macce rejei, YTo TOBOPUT O YaCTUYHOM PACTBOPEHUH TrejljlaHa B MpoLiecce
perenepanyu. Vi3MeHeHHs: Macchl relis IPY OBTOPHBIX IIUKJIaX BUAHBI HA PUCYHKE 1.

W3 pucynka 1 BugHO, uro Oosblie Bcero maccsl, 10 30%, reiap TepseT Npu NEpBOM LIUKIIE,
nanee macca CHWkaercs mnpuOmmsurensHo Ha 10% 3a muxit. IloTtepu OueBHAHO CBSI3aHBI C
¢bu3nyecKUuM XapakTepoM o00pa3oBaHuUsl Teleld TeulaHa M, Kak CIEJICTBUE, UX YaCTUYHBIM
pacTBOpEeHUEM B Ipoliecce COPOIUH U 1ecOpOLIMU HOHOB MeTalIa. [1o JoCTHKeHNH 5 IIUKIIa TPOLEHT
OCTaBIIETOCs KOMIIO3UIIMOHHOTO MaTepHalia coctapisieT 0koio 20%, 4To TOBOPUT O TOM, YTO Jajiee
s 6 LMKIAa WCHOJb30BAaHUE Kalcyl He Ieiaecoo0pa3Ho. B pesynpraTe KOIMYECTBO IHKIOB
MIPUMEHEHHUS KalcyJll Ha OCHOBE TeJlIaHa COCTaBIIseT 5.

IIporiecc MHOTOKpaTHOW COpOIMH ObUT M3Y4YEH TaKKe MyTeM (PUKCHPOBAHUS ONTHYECKUX
M300paXeHU Tens rejiaHa mocie KakJaoro nukia. M3 pe3ynbTaToB BHIHO, YTO C yBEJIWYEHHEM
IIUKJIa COPOLIMU U AeCOPOIIMY UHTEHCUBHOCTb LIBETA refiel YMEHbIIAeTCsl, TO €CTh CTENEHb COpOLUU
CHMKaeTcs. B ciydae OecBETHBIX rejiel yMEeHbIIEHHEe HHTEHCUBHOCTH COPOLIMM BUTHO IO T'YCTOTE
ceTku. To ecTb yeM OoJbIle TUKIOB OBLJIO MPOBEACHO, TEM MEHbIIE T'YCTOTa CETKH refs. M3 satoro
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CJICOAYCT, YTO YCM 0oJIbIIIEC HUKIIOB ONPOXOOUT I'Clib, TCM MCHBIIC KOJIMYCCTBO MOHOB MCTAJIJIOB OH
CBA3bIBACT.

W, %

100 -,
80 == Fe
Cu
60 < cd
40 S Pb

S
20

O T g T 4 } 3 } 3 } + }
0 1 2 3 4 5

KoanyecTBO IUKJIOB

Pucynok 1. Pe3ynpraThl rpaBUMETPHUYECKOI0 aHAIN3a IPU MHOTOKPATHOM COpOIIMU HOHOB
METAJIJIOB KaICyJaMHi Ha OCHOBE I'eJlIaH

Z[J'ISI KOJIMYCCTBCHHOI'O OIIPCACIICHUA COACPIKAHUSA HOHOB MCTAJIJIOB OBUIH HCITOJIb30BaHbI
TUTPUMCTPHUICCKUC MCTOABLI aHAJIM3a. B Ta6JII/IIIC 1 MNpeaACTaBJICHBI KOJIMYCCTBA HOHOB MCTAJIJIOB,
COp6I/IpOBaHHbIX u ,ZLCCOp6I/IpOBaHHBIX KaricyJjiaMu rejuiaHa B KaxxJI0M IUKIIC.

Tabmua 1 — KosnyecTBO MOHOB META/IOB, COPOMPOBAHHBIX U JECOPOMPOBAHHBIX KallCyjlaMu
rejiylaHa B KaKJOM LIUKJIE

Ne KonunuecTBo HOHOB, MI Ha | T Kamncymsl
Mukna Fe2* cur Caz PhZ
copOrus | aecopOrust | copOrust | necopOrus| copOIius | recopOius | copOIus | ecopOrus
1 199,35 | 149,25 | 238,86 203,03 242,17 205,84 229,68 | 198,23
2 134,47 79,04 162,42 130,19 174,38 135,07 142,98 | 85,79
3 51,62 20,03 97,64 58,55 101,29 71,78 69,75 25,06
4 8,48 4,01 36,13 14,45 45,21 25,8 10,02 521
5 1,01 0,14 4,34 1,25 7,515 3,32 1,56 0,26

N3 tabmuier 1 BuAHO, 4TO TENb AecopoupyeT 10 20% MeHbIIe HOHOB TSHKEITBIX METaIOB, YeM
copOupoBan B 1 1ukie, qajnee JaHHBIA MMOKa3aTelb CHIDKACTCA NMPHOIM3UTENbHO Ha 8% 3a IMKIL.
[ToTepu OYEBHAHO CBSI3aHBI C HEMOJHBIM IPOLECCOM AEcOpOLMHM HMOHOB METaula M3 MaTpPHIIbI
THJIPOTEIIsl, UTO B CBOIO OYEpEAb IOBIUAJIO HA CHMKEHUE KOJIMYECTBA MOHOB NPHU MOCIEAYIOIEM
copbupoBanui. [1o gocTimxennn 5 UKIa KOJIMYECTBO COPOMPOBAHHBIX HOHOB HE MPEBBIIIAET 2-4 MT
Ha | T Karcymbl, YTO CBUAETENBCTBYET O HEAPPEKTUBHOCTH MPUMEHEHHS JaHHOTO MaTepuaia Ha 6
nukie copOuuu. [laHHBIH (akT KoppenupyeT ¢ pe3yibTaTaMd TPaBUMETPUUYECKOTO aHajIu3a
(prcyHOK 1) M NUIITHHUIA pa3 MOATBEPXKIAET, YTO KOJIMYECTBO LUKJIOB PEreHepalii COCTaBIseT S.
[Tocne 5 nuKIiIa UCHONB30BAaHUE TEJUIaHA SIBJSETCS HE peHTaOeIbHBIM H3-3a HU3KON COpOLIMOHHON
CIOCOOHOCTH.

Ha ocHoBaHuu pe3ynbTaToB, peacTaBieHHbIX B Tabnuie 1, Obuta paccuntana 3¢ pekTUBHOCTD
cOpOLIMY KOMIIO3UIIMOHHBIM MaTepHaloOM Ha OCHOBE TeJUlaHa HMOHOB TSDKEJIBIX METaIOB MPHU
Ka)KJIOM ITUKJIC UCITONIb30BaHus (pucyHok 2). Kak BugHO U3 rpaduka, mpeacTaBIeHHOTO Ha PUCYHKE
2, 3¢ (HeKTUBHOCTH COPOIIMU CHUKACTCS C KXKIABIM ITUKIOM NMPpUOIN3uTenbHo Ha 15-20%. [Ipu sTom
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3¢ (HEeKTHBHOCTh COpPOIMH TMPUOIM3UTETFHO OJMHAKOBA [UUISI BCEX YETBIPEX BHJIOB TSIKEIBIX
METaJUIOB.

100 +

[}
o
L

(2]
o
L

S
o
L

20 +

IPekTHBHOCTH copoumnu, %

KoanyecTBO IUKJIOB

Pucynok 2. DppexTHBHOCTh COpOIIMHM HOHOB METAJIJIOB KallCyJlaMi Ha OCHOBE T'eJlJIaHa

Jlureparypa
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Tyiin. XKympic MbIC, KagMui, TeMIp >KOHE KOPFAacblH MOHJApbIHAH aFbIHJbI CyJapAbl Ta3apTy
mpoleciHae COpOSHT peTiHIe TaOUFH TellJIaHAbIK MOJIHCAXapHUITI KOJNJaHyFa KOHE OHBIH HETI31HJIe
KOMITO3UITUSUTBIK MaTEePHAJIIBI J)KacayFa apHaJFaH.

Abstract. The work is devoted to the use of natural gellan polysaccharide as a sorbent in the process

of wastewater treatment from copper, cadmium, iron and lead ions, and the development of a
composite material based on it.
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Abstract

This paper examines the effect of copolymer admixture on the physico-mechanical properties
of the mortar. The copolymers were used based on chitosan (Ch) and acrylic acid (AA). Three
different composition ratios of P/Ch-g-AA/ were prepared in the presence of potassium persulphate
as an initiator using free radical technique. The physico-mechanical properties of mortar including
WI/C ratio, workability, setting time and compressive strength were investigated in presence of
copolymers P/Ch-g-AA/. the physico-mechanical properties of mortar influenced by addition of
copolymer to the mortar mixes. However, as an increasing in the ratio of AA in the grafted copolymer,
compressive strength and workability increased, W/C ratio and setting time decreased.

Keywords: Chitosan, acrylic acid, mortar, copolymer, admixture, cement, workability

Introduction

Admixtures are polymers that add to cement, mortar or concrete to improve workability,
compressive strength, setting time as well as water/ cement ratio /1-3/. A number of researchers have
developed and synthesized polymers including styrene acrylics, polyacrylic ester polymers, vinyl
acetate acrylonitrile butadiene copolymer and polyvinylidiene dichloride and used as admixtures to
cement /4-6/. Inour laboratory, it is of interest to study different polymers as admixtures on physico-
mechanical properties of cement pasts, mortar, self-compacting concrete. Negim et al investigated
the effect of copolymer based on acrylic acid and butylmethacrylate /7/, 2-hydroxyethylacrylate and
2-hydroxymethylacrylate /8/, styrene and methacrylate /9-11/, and blending polyvinyl alcohol with
urea /12/. The results showed that the addition of copolymer to mortar improves the physical and
mechanical properties of mortar /7-12/.

This article describes the of grafted copolymer based on chitosan (Ch) and acrylic acid (AA)
on the physico-mechanical properties of mortar was studied.

Experimental

Materials

Chitosan (88 % deacetylation) (Ch) was purchased from R & M Marketing supplied, UK.
Acrylic acid (AA), glacial acetic acid, potassium persulphate 98 % (KPS), isopropanol alcohol and
N, N-dimethylformamide (DMF), barium chloride and sulphuric acid were purchased from Sigma-
Aldrich. ALDRICH. All chemicals were used without further purification

The raw materials used in the present study are Portland cement clinker (PCC) and raw gypsum
(G). Each of those raw materials was separately ground in a steel ball mill until the surface area of
respectively 3650 and 2800 cm?/g was achieved. The chemical composition of the raw materials is
shown in Table 1. The mineralogical composition of the PCC sample is C3S, 58.79 %; B- C.S, 17.68
%; C3A, 8.08 %; C4sAF, 9.72 %. The Portland Cement (PC) was prepared by mixing 96 % PCC and

34



4 % G (by weight) in a porcelain ball mill for one hour using 3 balls to ensure complete homogeneity
of the cement. The Blaine surface area of the cement sample was 3350 cm?/g /13/.

Table 1: The Chemical Composition of the Raw Materials (M0), Mass %.

Oxides .
Materials SiO; Al,O3 | Fe20O3 | CaO MgO | SO3 Na.O | KO |L.O.
PCC 21.48 |6.03 4.22 64.29 | 0.68 0.39 0.21 011 |1.32
G 0.58 0.14 0.11 30.08 |0.13 45.36 | 0.07 0.09 |22.16

Synthesis of the P(Ch-g-AA)

Graft polymerization based on chitosan (Ch) and acrylic acid (AA) was synthesized with
composition ratios /M1: (65: 35), M2: (50: 50), M3: (35: 65)/ respectively using potassium
persulphate KPS as an initiator. The preparation of copolymers and method of analysis have been
previously described in a previous investigation /14/.

Testing

Chemical composition of copolymer was verified by FTIR spectra, which were recorded on a
Bruker Tensor 37 FTIR spectrometer

The prepared copolymers were added to mixing water and then added gradually to 300 g of the
dry mortar (cement: sand, 1: 3) in order to determine the water of consistency and setting time using
Vicat apparatus /15, 16/. The determined water of consistency premixed with the copolymers (M1,
M2 and M3) was added to 500 g of the dry mortar. The resulting cement pastes were directly moulded
into one-inch cube stainless steel moulds. The moulds were manually agitated for 2 minutes and then
on a vibrator for another 2 minutes to assure the complete removal of air bubbles and voids and to
produce suitable pastes. The moulds were kept in a humidity chamber at 100 % R. H and a constant
room temperature overnight, then demoulded and cured under water till the time of testing (1, 3, 7
and 28 days) for total porosity and compressive strength /17/. The compressive strength was carried
out using a hydraulic testing machine of Type LPM 600 M1 SEIDNER (Germany) having full
capacity of 600 KN.

Results and Discussion

WI/C ratio

The WIC ratio of mortar premixed with grafted copolymers is presented in Figure 1. As a result
of the increased ratio of AA in the copolymer up to M3 (65 wt.%), the W/C ratio of mortar is
decreased compared to control. This might be because of a connection between the W/C ratio of
mortar and the particle size and also viscosity of the grafted copolymers utilized, which make variable
water requirements deliver appropriate mortar. In a general sense, superplasticizers are regularly
utilized as water reducers, to make concrete stronger by bringing down the water/cement ratio.

0,55 -
.S i
5 0,5
O
= 0,45 -

0,4

MO M1 M2 M3
P[Ch-h-AA]

Figure 1 The effect of P(Ch-g-AA) on the W/C ratios of mortar.

35



Setting time

Figure 2 shows the setting time of mortar premixed with grafted copolymer. The results indicate
that, setting time (initial & final) decreased with the addition of copolymer. However, an increasing
the ratio of AA in the copolymer, setting time decreased. The decrease in setting time is due to the
dispersion effects by grafted copolymers /18/.

450 7 mnitial
o 400 1 & Final
= 350 -
< 300 -
£ 250 -
= 200 -
£ 150 A
© 100 -
? 50 -

0
MO M1 M2 M3
P[Ch-g-AA]
Figure 2. The effect of P(Ch-g-AA) on the setting time of mortar.
Workability

Increases in workability of mortar mixes resulted in an increase in ratio of AA in the copolymers
as shown in Figure 3. Mortar premixed with M3 resulted in the highest workability (250 mm), while
the lowest workability was related to mortar premixed with M1 (208 mm) This is attributed to ball
bearing action of polymer particles improved the fluidity of the concrete /19/.

300 -

250 -
£ 200 -
E 100 -
L

50 - II

0
MO M1 M2 M3
P[Ch-g-AA]

Figure 3. The effect of P(Ch-g-AA) on the flow of mortar.

Compressive strength

Figure 4 shows that the maximum compressive strength of mortar premixed with M3 at 28 days.
On the other hand, mortar premixed with M1exhibited the lowest compressive strength but still higher
than the control (without polymer) at 28 days. This is due to the increase in the process of
polymerization resulting from an increase in the branching of the used polymeric materials /20/.
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Figure 4. The effect of P(Ch-g-AA) on the compressive strength of mortar.

Conclusions

Based on the results of the conducted studies, it is possible to conclude the following:

1. The results of the experiments suggest that the synthesized copolymers premixed with
mortar, evidently improves most of the specific characteristics of the mortar;

2. From the application of grafted copolymer additive to mortar it is evident that the
water/ cement-ratio decreases, i.e. the grafted polymer acts as a water reducing agent when mixed
with the mortar,

3. Addition of grafted copolymer showed that setting time of mortars increased with
decreasing the content of AA; the flow table results that the workability of mortars also enhances ;
compressive strength of mortar increased sharply compared with those of the reference mortar with
increasing the content of AA in the grafted copolymers..
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BBeagenue

TpancnoptupoBka HeTH B YCIOBHS HU3KOW TEMIIEPATyphl, HA y4acTKax, HE 000PYIOBaHHBIX
HarpeBaTelbHbBIMU YCTAHOBKAMH, MOXET OBITh OCIIOKHEHA Mpo0JieMaMM TEKY4eCTH M BBINAJCHUS
OTJIOXKEHUH napaduHOB, cMOJI U ac(hanbTeHOB. IMEHHO C TAKMMHU OCJIOKHEHUSIMH TPAHCTIOPTUPOBKU
CTAJKUBAIOTCSI TPH TPAHCHOPTHPOBKE TOBAPHOW HEPTH IO MarucTpalibHOMY TpyOOIpoBOaY
«Kymkonb-KapakouH-1IIbIMKEHT.

JIaHHBIA MarucTpajibHbli MapIIpyT He O0O0OpYAOBaH IOJOTPEBATENbHBIMU arperaramu, a
TpaHcmopTupyemass HedTecMech 00JIaaeT CpelHeld TeMIepaTypoil TEKy4ecTH OJU3KOW K
+9...+15°C. B 3umMmHee Bpems TeMmiepaTypa IpyHTa U TPaHCIOPTHUPYEMOH He(pTecMecHd MOXKET
omyckatbcs 10 +2°C u +3°C cootBercTBeHHO. 15 perenust fanHo# npoonembl AO «KastpaHcoilin»
005132110 HEIPOIOJIb30BaTeNeH, KOTOPbIE CAIOT HEPTh B MarucTpajibHbId TpyoonpoBo «KyMKoIIb-
Kapakoun-11IpIMKeHT» HCNONB30BaTh JENPECCOPHYIO Mpucanaky B mnepuoy CeHTsOpp — Amnpenb
exeroaHo. JlenmpeccopHas mpucaaka Obula Ipu3BaHa OOPOTbCA C BCEMH BBILICTIEPEUHCICHHBIMU
OCJIO’)KHEHUSIMU TPAaHCIIOPTUPOBKH.

Opnnako, y npumensemoin 10 2015 roga genpeccopHoil nprucagku UMeENcs psl HEJOCTaTKOB.
[Ipucagka mocTaBisIach B BHJIE BS3KOW MAacChl, KOTOPYIO HEOOXOIMMO OBIJIO PAacTBOPUTH B
JU3EIIBHOM TOIUIMBE Mepes] BBOJOM. OCHIOXKHSUICS JaHHBIA MHpOIECC TAaKKe HEOOXOIUMOCTBIO
paszorpeBaTh JenpeccopHyro mpucaaky mo 60°C mepen CMEMIEHHEM U TOJBKO IOCIE 3TOTO
pacTBOpATh €€ B JAM3eIbHOM ToIUIMBE. JlaHHBIA mporecc TpeOoBald OT HeIpOHob3oBaTenen
JIOTIOJTHUTENBHBIX 3aTpaT Ha 000TPEB U CIIELUaIbHbIE YCTAHOBKH I IPUTOTOBIICHUS IETIPECCOPHOM
cMmecu. HectaOunbHbIe IIEHbI Ha 3MMHEE IM3€JIbHOE TOIUTUBO TaK)Ke BHOCHIIN CBOIO JIETITY B IPOLIECC
IUTAaHUPOBAHUS OIOJKETa JUIsl 3aKyTa JENpPecCOPHOM NMPUCAAKU Ha KaXKIbIi TOJ1.

B 2015 roay xomnanusa TOO «PayanHanko» COBMECTHO cO BCEMM HEAPONOJIb30BATEISAMUA U
AO «Ka3TtpaHcoils1» IpOBEIU ONBITHO MPOMBIIIJIEHHBIE UCTIBITAHUSI OTE€YECTBEHHON JIETIPECCOPHOM
npucaaku «Panpen-5102», kotopas Oblia paspaboTaHa uis NPUMEHEHHUS Ha BBILIIEYKAa3aHHOM
Mapuipyre. OHa He TOJIBKO HE UMeJIa HEJIOCTAaTKOB JIEIIPECCOPHOM MPUCATKU, KOTOPAast IPUMEHIIAaCh
1o 2015 roga, HO M MPEBOCXOAMIIA MOCIETHION MO MapaMeTpaM JEeNpPecCUd W WHTMOMpPOBAaHUS
napaduHOOTIIOKEHHH.

TOO «PayanHanko»

TOO «PayanHanko» 6b110 co3niano B 2006 roay kak coBMecTHas Kazaxcrano-AMepuKaHcKast
KOMIIaHUSl TI0 BBIMYCKY M pa3pabOTKe XMMHMUYECKHUX PpEareHToB s HepTerazoBoil oTpaciu
Pecnyonuku Kazaxcran.

Komnanusi opueHTHpOBaHa Ha caMble BHICOKHE CTaHIApPThI 1O OE30MaCHOCTH MPOU3BOICTBA,
KauecTBa BBIITYCKAEMOW MPOIYKIIUU U CEPBUCHBIX YCIIYT.

B 2012 roxy Ob11 BBEICH B SKCILTYaTaIMIO 3aBOJI TIO MPOU3BOJICTBY XUMUUYECKUX PEareéHTOB HE
nMeromuii ananoros B Kazaxcrane. 3aBoa MoxeT BoimyckaTh 10 20 000 TOHH NpoayKIUU B TOA U
COOTBETCTBYET CaMbIM BBICOKMM MHPOBBIM TpeOOBaHUSIM 0€3011aCHOCTH.

TOO «PayanHanko», kak godepHsisi komnanus Nalco Champion, ©uMeeT JOCTYI K BeIyIIUM
MupoBbiM R&D nabGoparopusM u 3kcrepTaMm ¢ MUPOBBIM MMeHEM. Bcs BbllmyckaeMasi MpoayKIUs
MPOXOAUT PsiA Ta0OPATOPHBIX UCHBITAHUNA HA 3(PPEKTUBHOCTH, CTAOUILHOCTh U MPOMBIIIICHHBIC
UCIBITAHUA T0J] HaZ30pOM 3KCIEepTOB KoMnaHuu. KBanuduuupoBaHHbIE HHKEHEPHI COIPOBOXKIAIOT
IIPUMEHEHHE TPOAYKIIMH HA BCEM JKU3HEHHOM IUKJIE.
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B Xxoze mNpoMBINUIEHHBIX HWCHOBITAHUK JAenpeccopHor mpucaaku Panpen-5102  Obuto
3a7eicTBOBaHO 9 TexHuyeckux crneruanuctoB TOO «PayanHanko» i1 mOCTOSHHOTO MOHUTOPHUHTA
Y KOHTPOJIS 3aKaYKH, BBIIIIEYKa3aHHON JEMPECCOPHOMN MPUCATKH.

Kommanuss umeer moiarocpounslid onbIT coTpynHuuectBa ¢ AO «Kastpancoitn» B cdepe
WHTHOWPOBAHUS KOPPO3WHM B IHTHEBOM BOAOBOAE AcTpaxaHb-Manreimmak. M obecnedeHus
TeKy4ecTu HedTecMecH B MarucTpaibHoM TpyoorpoBojae Kymkonbs-Kapakonn-11IbIMKeHT.

IMon6op n ucnpiTanue Pannen-5102 nias marucrpaabHoro Hedprenposoga Kymkoub-
Kapakoun-llIsimkenT

PaboTsI o pa3zpaboTke 0TeUECTBEHHOM JenpeccopHoi npucanku Hayaauch B 2010 roxy. beur
MPOU3BEICH OTOOP MPOO CO BCEX MECTOPOXKICHUMN, KOTOpBIC Mocie GopMHUPYIOT HepTecMech s
TpaHCIIOPTUPOBKH 10 MapipyTy Kymkonb-Kapakoun-1lIsivkenT. Jlamee kaxkapiii oOpaszerr ObuT
obpaboTtan B akkpenuToBanHou tabopatopuu TOO «PayanHanko». Bbuin u3ydeHbl peoiorndecKkue
CBOMCTBA U TeMIlepaTypa TEKy4eCTH KaXJ10ro oopasua ToBapHoil HedTH. B Tabnune 1 npuBeaeHbl
3HAYEHUSI TEMIIePaTypbl TEKYyYeCTH TOBAapPHOH HEPTH MeCTOpokIaeHW KyMKOIBCKOTO permoHa.
[Tpo6s1 6b1TH 0TOOpaHb! U uccaeaoBansl B 2011 romy.

Tabnuma 1. Temmeparypa moTtepu TekydecTd TOBapHOW HedpTu mectopoxaeHuid Kymkombckoro
pervoxa.

Akmabynak| Ampicaii  [Konsic-bekrac [MKKP Typraii

Trek., °C +6 +21 +15 +9 +6

Jlanee ObLIM M3YYEHBI BIUSHUE IEPECCOPHOMN MPUCAIKHA HA PEOJIOTHIECKUE XaPAKTEPUCTUKH
U TeMIepaTypy TeKy4ecTd, TPaHCIIOPTUPYEMOii HedTecMecH.

Tabnuma 2. Peonmoruveckue xapakTepucTuku oOmieil HedrecMecu oOpabOTaHHON MpUCAAKaMU U
X0JIOCTOTO 00Opa3sIia.

O6paser BsizkocTh 00pasia, cP Hanpsokxenue cnpura, Pa
ipu 20 °C npu 10 °C | mpu 18 °C | mpu 12 °C | npu 9 °C | npu 6 °C
Hedtp xonocras
npo0a 7.1 68.7 0.7 8.1 47.5** 47.5**
enpeccopHas
CMECh 5.2 27.1 0.5 0.9 2.6 47.5**
Panpen-5102 5.2 12.7 0.5 0.9 2.5 28.6

[Tapamnensno «Panmen-5102» mnponuta cxoxuii komiuieke wucneitanuiit B HTIL[ AO
«Kazrpancoitny. Crneunanuctsl HTL moarBepaunu 3¢dextuBHOCTh neccopHoit mpucagku TOO
«PayanHanko» 1 pekoMeH/10BaIH K OMBITHO MPOMBIIUIEHHBIM UCIIBITAHUSIM.

«Panzen-5102» Takke mpouuia KOMIUIEKC UCTIBITAHUN B COOTBETCTBUU ¢ TpeboBaHus MU P /]
153-39-026-97 m «Cxemoii mpoBeneHHss pabOT TO OTpaAcIEeBOMY JOMYCKY K IPHMEHEHHIO
XUMITPOAYKTOB B HE(TSIHON OTpaciny», yreepskaeHHoH Munsnepro PO 01.02.2002.

B 2015-2016 romy nempeccopHas TpHcaJka MpoIUIa MacimTabHoe 8§ MecsyHbIe
npomsimnennple ucnbiTanus B TOO «CIT «KasTepMynaiin, AO «IIKKP», AO «TYPTAU-
[IETPOJIEYM», TOO CII «KYATAMJIOHMYHAM», AO «HK «KOP», AO «CHIIC-Aii Jan
MyHait» u Oblla pPEeKOMEHJIOBaHAa K MpPOMBIIUICHHOMY mnpuMmeHeHuto Ha 2016-2017rr. TOO
«PayanHainko» cornacoBano npumenenue ganaou npucajaku ¢ TOO «IIKOII» B 2014r.

Pe3ynpTaThl NPOMBIIIUIEHHBIX UCIIBITAHUM MOKHO BUAETH HIDKE B Tabnuiax 3, 4.

Tabnuma 3. Temneparypa motepu TeKy4ecTu o0IIei HeTecMecH 10 Havaia U CPeTHSS TOTEPsI
TeKydecTu 00paboTaHHON HEPTH B XOJE UCIIBITAHUN

40



Jlo Havayia ucnbITaHUMN

Cpenuss Temneparypa noTepu TEKy4eCTU B XOJ€ UCTIBITHAUN

0

Trek., °C +9

Tabnuua 4. luHaMuueckas BSI3KOCTb 00pa3iioB o01eil HerecMecH 10 Havana u CPeIHsIsl BI3KOCTh
00paboTaHHON He()TH B X0JI€ UCIIBITAHHUH

O6pasen BsizkocTh 00pasia, cP
nipu 20 °C nipu 10 °C IIpu 5 °C
Jlo HavaIa MCIbITAaHUH 7.8 36.3 95.8
Cpenusia tuHaMuyecKas
B3SKOCTh B XOJI€ 6.5 12.8 19,2
HUCTIBITHAU

5 = =
o0 (=] [N}
o (=] S
sssene P YT T T P T LA
e
...ooq#

-

P

(=2}

a.
o]
a
=
5
[=]
=
2]
-3
o
=
m
x
S
L]
T
=
H
m
I
=
5§

10.00

Temnepartypa , °C

Pucynoxk 1. I'padnueckoe oToOpaxkeHne 3aBUCUMOCTH AMHAMUYECKOH BSI3KOCTH /17151 00pa3IoB
oOuieil HeprecMecu 10 Havana U CpesiHAs BSI3KOCTh 00paboTaHHOM He(pTH B X0O/1€ UCTIBITAHUM

[To ceropHsamHUM JeHb AeTIpeccCOpHasl MpucaaKa NpuMeHsTcs Ha HegTrecmecu KyMKoabckoro
peruoHa M MOKa3bIBaeT xopolire pe3ynabTratel. B nmepuox 2017 — 2018 rona, xoraa HabI0gam0Ch
CHIDKEHHE 00BEMOB TpaHCHOPTHpyeMol HepTH, Ha HanpasieHuun Kymkons-Kapakoun-1lIsiMkeHT
Jake TPH CHUXKEHUH CKOPOCTH MOTOKAa M HECKOJBKMX OCTAaHOBKAaX TPyOONpoBOJa IMpHCAIKa
«Panpnen-5102» obecnieunia OecriepeOoiHyI0 U 0e3aBapUITHYIO KCILTyaTaIHio TPYOOIpoBoa.

HoBble pa3padoTku B JTHHeliKe oTeueCTBeHHbIX Npucaaok «Panaen» - «Pangen - 5105»

TOO «PayanHanko» mnpoJoikaeT HENpephIBHYIO pPa3paboTKy Oojiee COBEPLIECHHBIX W
a/IalITUPOBAHHBIX K OTE€YECTBEHHBIM YCIOBHSIM TPAHCIIOPTUPOBKHU JACTIPECCOPHBIX NMpHucanok. OnaHoi
U3 TOCIEAHUX pa3paboTok B 3TOi cdepe sBusercs «Panmen - 5105». [lanHas mpucaaka Obuia

ucneiTaHa Ha HepTecmecn Kymkonbckoro pernona u Heprecmecu «by3aun - MaHrbIUak», rae
II0Ka3aJ1a BBICOKYIO JEIPECCUIO.
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Tabnuna 5. TemmepaTypa moTepu TeKy4ecTd ¢ IPUMEHEHUEM JIeNpeccopHoil mpucanku «Pangen —
5105» Ha pa3nMIHBIX HEPTECMECSX.

O6pa3ert
HeoOpaboTtannblii oOpaser; cmecu 43
«by3aun - Manreimuiak» (90/10)

O6paborannsiii 500 ppm obpasery
cmecu «by3aum - MaHrbIIIIaKy -12 15
(90/10)

O6pabortannbiii 300 ppm ob6pa3zerr
cmecu «by3aun - MaHTbIIITaK -6 9
(90/10)

HeobOpaboTtanubiii oOpaserr cMmecu +6
«by3aun - Manrsimniax» (80/20)

O6paborannsiii 500 ppm obpasery
cmecu «by3aunm - MaHTBIILIAK -9 15
(80/20)

OO6paborannsiii 300 ppm obpasery
cmecu «by3aunm - MaHTBIILIAK -3 9
(80/20)

HeoOpaboTanHblii oOpasen cmecu 12
KyMKOJIBCKOTO pernosa

O6paborannsiii 200 ppm obpasery 6 18
cMecu KyMKOJIBCKOTO pernosa

Temneparypa norepu Tekydectu, °C

Henpeccus, °C
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Pucynok 2. 3aBUCHMOCTD TUHAMUYECKON BA3KOCTH I 00pa3ioB HepTH KyMKOIBCKOTO pernoxa,
obOpaboTtannbix «Pannen-5102» u «Pangen-5105»

3akjaueHue

Hemnpeccopnas npucagka TOO «PayanHanko» «Panen-5102», pa3paboTaHHasi crienualbHO
s HedrecMecH, TPaHCIOPTHUPYEMOM IO  MarucTpajJlbHOMY TpyOOIpOBOJLY  IPEB3OILIa
IMPUMEHSIEMYIO [0 O3TOr0 INPUCAAKy [0 MHOTOYMCICHHBIM mapamerpam. «Pannen-5102»
MIOCTABIIIETCS B KUAKON (popme, KOTopas IpocTa B 3aKauyke U He TpeOyeT BBICOKOM TeMIepaTypbl
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npoaykra nepes BBojgoMm. Ilpucanka TOO «PayanHanko» mpep3oiuia cBOi aHaIor 10 OCHOBHBIM
PEOJIOTHYECKUM XapaKTepUCTUKaMm, oOpaboTaHHOW €10 HepTH. YCHenrHble MPOMBIILICHHbBIE
ucnbitanuss B nepuog 01.09.15 — 01.04.16 BpUTMIMCH, B peKOMEHAAMH cO CTOpoHbl AQO
«KastpaHcoiiny 11 IpOMBIIIUIEHHOTO HcTonb3oBaHus «Pannen-5102» Ha HedrenpoBoae Kymkons-
Kapakoun-11IbIMKEHT.

OrteuecTBeHHas jnenpeccopHas mnpucagka «Pangen-5102» mnonyyunsa MHOTOYKMCICHHBIE
MOJIOKUTETIFHBIC OT3BIBEI OT HEIPOIOJB30BaTENCH, KOTOPBhIE CHAIOT HEe(Th B MaruCTPabHBIHA
HedrenpoBon Kymxonb-Kapakoun-IlIeimkent. Taxxke, oHa (mempeccopHast mpucanka «Panmen-
5102») O6bl11a HOMUHUPOBaHA Ha NpemMuto Jydiuii Topap Kazaxcrana B 2016 roay.
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APWICYJIB®OHATBI 2-AMUHOCIIUPOITUPA3OJINIIAMMOHMUSA — TPOAYKTHI
APWICYJb®OXJTOPUPOBAHMUA B-AMUHOITPOIIMOAMUTOKCUMOB

JLLA. Karxkoga, K./I. IIpanues, A.b. Mbip3adek

AO «MucTuTyT XuMnueckux Hayk uMm. A. b. bektypoBay, Anmatsl, KazaxcraH.
Ikayukova@mail.ru

[Ipu apuncynb(poXJIOpUpPOBAaHUHM AMUIOKCUMOB B 3aBUCHMOCTH OT CTPOCHHUSI CyOCTpaToOB
00pa3yroTcs MPOAYKTHI PAa3IUYHOTO cTpoeHus: O-cynb(aHnIaMuI0KCUMbI, MOYEBUHBI, [IHAHAMU/IBL.

[IpoxyKTel ~ B3aUMOACHCTBUS  3aMEUICHHBIX  OCH3aMHJIOKCHMOB U aMHUJOKCHMOB
MUPUIMHKAOOHOBBIX KHCJIOT C apoOMaTHYeCKUMU U  anupaTHYeCKUMH CYIb(hOXIOpUIaMU
NPEACTaBISAIOT  co00i  craOuibpHBIE  apoMaTHYecKMe W Trerepoapomaruueckue  O-
cynb(haHuIaMAI0OKCHUMBI /1/.

B 10 e Bpems peakmus CyiIb(GOXJIOPUPOBAHUS AMHIOKCUMOB MOMKET MPUBOJUTH K
MeperpynnupoBaHHbIM M0 THMaHy MpoayKTam ¢ oOpa3oBaHHMEM MOYEBHH. ACHMMETPUYHBIC
MOYEBHUHBI 00pa3yrOTCS IMPH IMOCIEI0BATEILHOM BO3JIEHCTBHM apuiCylb()OXIOPHIOB U BOJBI Ha
amugokcumbl /2—4/. B npucyrctBun N,N-auusonponmwmtuiamuia (DIPEA) win nupuauHa npu
Cyb()OXTIOPUPOBAHUH AMHIOKCHMOB BBIZICIISIOTCS 3aMEIICHHBIC IIHaHaMU/IbI /2.

Kpowme Toro, B Tak Ha3bpIBaeMOW MOAU(PUIIMPOBAHHON MeperpynnupoBke Tumana obpasyrorcs
paznuuHble  N-3aMemieHHBIC I[IMAHAMUIBL, TICPETPYNIUPOBKA IMPOUCXOTUT TPH BO3ICHCTBUH
SKBUBAJICHTHOTO KOJIMYECTBA apuicyibdoxiopuaa Ha pactop amugokcuma u EtsN B CH2Clo nipu
nocneayromeM jaodasiennn ankwiraionna B 30% pacteope NaOH u kartaimsaropa (a3oBoro
nepeHoca. JTOT Crmocod sBiseTcss YAOOHBIM MeETOAOM mpeBparieHus amugokcumoB a0 N,N-
MA3aMELICHHBIX [MaHaMuI0B /5/.

HezaBucumo OT TOro, YTO IMAaHAMU/IBI BBICOKOIAOMIIBHEI B KUCIIOW Cpeie, OHU, BCIEICTBUE
JCTIPOTOHUPOBAHUS U 00pa30BaHUS [MAHAMUJIHOTO AaHHOHA, SBIITIOTCS YCTOWYMBBIMUA B OCHOBHBIX
ycnoBusix ipu pH >10. Psix apomaTtrueckux, anudaTHuecKux U TEPIIEHOUTHBIX aMHUIOKCUMOB TTOCIIE
MIPOBE/ICHUST CYIb(QOXIOPUPOBAHUS TIPH TTOCIEAYIOMIEM B3aWMOJICHCTBHH C QIKHITAJIOUIAAMHU C
xopomM BbIXoAOM (40-90%) nerko mnpeBpamiaeTcss A0 JM3aMEIIEHHBIX HECMMMETPUYHBIX
[IUaHAMUJIOB.

B 2014 roay Lin u ap. pa3paboTaiau yciaoBus, IPU KOTOPBIX apHiCyiibhoxiopupoBanie N-
3aMEIIEHHBIX aMHUJOKCUMOB NPHUBOJUT K CelIeKTHBHOMY oOpa3zoBanuio N,N-mu3amenieHHbIX
[[HaHAMH/IOB HJTH MOHO3aMeIeHHbIX apuimModeBuH (Cxema 1) /6/.

Cxema 1
_OSO,R3 R4
N

| /I{I—CEN (R*= alkyl) (D)
* _R%(A) R

1
R" N
3
R302V H \Eat / R*1/base
_OH H

3 N—C=N (R?=H)(B) H H
| R’SOX | Rt N N
* R or R2 —> R Y ~R? (B)
N ,
H 1/N=C=N (R2£H) (C) o)

R
V:NHZ

R1

NN
R1” \( R2 (F)
N\Rs

O6pazoBanue pa3auIHbIX N-3aMEMICHHBIX ITHaHAMHUIOB MOKET OBITh IOCTUTHYTO C TIOMOIIBIO
neperpynnuposku Tumana NR-3amemennbix O-cyinbhoapunamunokcumos (A) (R?*tH) npu
HAarpe€BaHUM WM BO3ACUCTBUM OCHOBaHWM. [lokazaHo, 4uTo mpu mneperpynnupoBke Tumana a0
moueBuH (E) N-3amemenubie nuanamuasl win N,N'-nu3zamemennsie kapooguumuasl (B wim C)
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SBIISIIOTCSL TPOMEXYTOUHBIMH TNPOAYKTaMH. B nanpHeHIIMX peaknusx OHHM, Kak IMpPaBUIIo,
npespamarotcs 10 N,N-mu3ameniennbix nuanamunoB (D), moueBun (E) wnmm ryanumunoB (F) u
MOTYT OBITh BBIJICJICHBI IIPH ONPEICICHHBIX YCIOBUSX, yKa3aHHbIX Ha Cxeme 1.

Llenp HaACTOSALIETO HUCCIENOBAHMS 3aKiloyanach B OMNPENCICHUU BIUSHUS 3JICKTPOHHBIX
CBOWCTB 3aMECTUTENCH apuicynb(pOXJIOpUA0B HAa XOA MX B3aumojeicrteus ¢ B-(mopdomun-1-
i) nponroamuokcumom (1).

Msbl  pomyckanmu, dTo B3aumMoneicTBue B-(Mopdonun-l-um)nponuoamunokcuma (1) ¢
3aMelIeHHbIMU apuiicyiabhoxiaopuaamu B npucytctBuu EtsN mpusener k O-apuncynbhoHui-f-
(Mopdomun-1-un)nponuoamunokcumam (2a—f). dmsuxo-xumuueckue, UK- u AMP (*H u C)
CIIEKTpaJbHbIC TaHHBIC HE IPOTUBOPCUMIIN ITOMY Tpeanooxenuio (Cxema 2).

Cxema 2 X
_ o o) /O/
2
O/\ K/N\/\C%N\O/S\\O
N Mon
| 2a-f NH;
CHCI3 EtsN.

NH,
cor e )x ol

(0]

o}

X = CH,0 (a), CHs (b), H (c), Br (d), CI (e), NO, (f)

Ho O-apuncynshonni-B-(Mopdomun-1-wi)nponrnoamMugokcumsl (2a—f) u apuicynbhoHaTsl 2-
amuHO-4,5-nuruapocnuponupasonmiaMMonnst  (3a—f) sBISIOTCS CTPYKTYpHBIMH H30MEpaMu U
nonydennsie Hamu MK- u IMP (*H u '3C) crexTpanbHble XapaKTEepUCTHKH COIEP/KAT MOJNOCKHI
BAJICHTHBIX KOJEOaHWI, XWUMHUYECKHE CIBUTH TpPYIIl TPOTOHOB W aTOMOB YIJepoja,
YJOBIIETBOPSIOIINE TOH U JPYroi CTPYKTYpE.

Tonbko nanusie PCA aHanu3a HeABYCMBICIEHHO YKa3bIBaJld HA TO, YTO PEAKLUs MPUBOAUT K
apuicynbdonaTam 2-amuHOcTUpornupasonmimopdoannammonns (3a—f);  mokaszaTenbcTBO HMX
ctpoenust ¢ nomouibto PCA  momydyeHo Ui KpallHMX —ciay4aeB — JUId  NIPOAYKTOB
CyIb(OXIOPUPOBAHHUS 71-METOKCHU- U n-HUTpodeHmwicyabdonmxaopumom 3a u 3f /7/.

I'eometpust coneii 3a u 3f B kprictaiutax mokazaHa Ha Puc.

Puc. I'eomerpust coneit 3a u 3f B kpucramiax. DILTHUIICOMIBI TEIUIOBBIX KOJICOAHUI
MoKa3aHbl ¢ BeposATHOCTHIO 50%.

Jlerkoe oOpa3oBaHHE CHHPOCOEIMHEHMH coriacyercss ¢ TeM, 4to O-apuicyiabhoHui-fB-
(MopdosmH-1-mn)npornuoaMuaoKcuMel (2a—2f) siBistOTCSA, OYEBUAHO, MEHEE TEPMOJAMHAMHUYECKU
CTaOWJIBHBIMH,  YeM apwicynb(oHaThl  2-aMUHO-4,5-AUTUAPOCTUPONHPA3OTMIMOPHOTHH-
ammouuymoB (3a—f) u ¢ Tem, uto apucynb()OHAT aHHOHBI IPEACTABISCT COOO0N XOPOIIIO YXOIAIIHNE
TPYIIIIBL.
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Pe3tome. B-(Mopdonun-1-un)nponuoamunokcumuiy CHCIs-teri apomatthi cynbdoxiopuarepmen
(n-XCsH4SO.Cl; X = CH30, CHg, H, Br, Cl, NO2) EtsN karbicbiHma acepiiecyi KypblIbiChl (hU3HKa-
XMMUSAIBIK XKoHe crekTpiik manimertepmen [MK xone IMP cnexrpockonus (*H n 3C)] sxone PKC
HOTIKEIIEPIMEH JOJISICHTeH 2-aMuHO-8-0kca-1,5-mmazacnupo[4.5]nek-1-en-5-ammonmit
apuncyiab(hoHaTTapFa OKeme/i.

Abstract. The interaction of B-(morpholin-1-yl)propioamidoxime with aromatic sulfochlorides (p-

XCeHsSOCI; X = CH30, CHs, H, Br, Cl, NO,) in CHCIs in the presence of EtsN leads to 2-amino-
8-oxa-1,5-diazaspiro[4.5]dec-1-en-5-ammonium arylsulfonates, the structure of which is proved by
physicochemical and spectral data [IR and NMR spectroscopy (*H and *C)] and XRD results.
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HCCJEIOBAHUE U AHAJIN3 IMIOKA3ATEJIE KAUECTBA
ASTRAGALUS ALOPECIAS PALL

A K. ITarcaes!, b.K.Maxatos?, A.T. Auec?, A.E. Byxap6ae13.al

'FOxHo0-KazaxcTaHCKHiT TOCY1apCTBEHHbI YHHBEPCHTET M. M. Aye3oBa
160012, Pecnnybnuka Kazaxcran r. llIsimkent, np. Tayke xaHa 5
2TOO «lIeHTp HenpepsIBHOTO NPOhECCHOHATHFHOTO PA3BUTHS,
160000, Pecny6nuka Kazaxcran, r. LlIeimMkeHT, yiu. TameHosa, 8

Patsaev_anapiya@mail.ru

BBenenne. Ha 3emie mpouspacTaroT ThICSYM Pa3HOOOpasHbIX pacTeHuil. Cpemu HUX —
O0JIBIII0E KOJIMYECTBO JIEKAPCTBEHHBIX. OHHM BCTpPEUAIOTCS B TOPax, JiecaX, CTEIsX, MyCTHIHAX, Ha
6omnotax. [laxke MHOTHE YyIIOTpeOIisieMble B ULy PACTEHUS 00J1aAat0T Ie4eOHBIM JICHCTBUEM.

bnarogaps 1mMpoOKOMYy  pacnpOCTPAaHEHHUIO, JOCTYIHOCTH U  IIEHHBIM  CBOMCTBam
JIEKapCTBEHHBIE PACTCHHS HCIONIB3YIOTCSA C IPEBHEHIIMX BpeMeH. YKe TPH ThICSUM JIeT Ha3aja B
Kurae u Erunre Oblmv 3BeCTHBI MHOTHE M3 HUX. ONBIT MPUMEHEHUS MX HAKAIUTHBAJICS BEKAMU U
MPUBEJ K CO3JaHUI0 HAPOJHOW MEIUILMHBI. 3HAHUS O CBOMCTBAX JICKAPCTBEHHBIX PACTCHHMM M UX
MPUMCHCHUN XPaHWINCh B HAPOJIHOW IMaMATH, 3a0BIBAJIUCh, BOCCTAHABIMBAINUCH, TOIOIHSIIUCH
HOBBIMU CBEJICHHUSIMH U ME€PEIaBaJIUCh U3 TTOKOJICHHSI B IOKOJICHHUE.

B HapoHO MeaUIIMHE UMEETCs] MHOI'O HECOBEPLIEHHOT0, HAUBHOT'0, apXau4yHOI'0, HO B TO K€
BpeMsi W BecbMa IIEHHOIO, WMHOIJAa JlaX€ COBEPIICHHO HEHW3BECTHOIO HAay4YHOH MeEIUIINHE.
CoBpeMeHHas HayKa U3y4aeT U IPOBEPSIET MHOIOBEKOBOM OIBIT HAPOJHON MEIULIMHBI, TOMOIHSISA
apceHan J1e4eOHBIX CPE/ICTB.

[Tocneanue roabl B 0T€YECTBEHHON METUIIMHE TIOJIB3YIOTCS CIIPOCOM JIEKApCTBEHHBIE CPECTBA
PaCTUTENBHOTO IPOUCXOKICHHUS.

OmHuMH U3 TIEPCHEKTUBHBIX PACTHUTENIBHBIX OOBEKTOB HAYUHBIX HCCIEIOBAHUMN SIBIISIOTCS
pa3iuyHble BUJBl ACTPArajioB, KOTOPBIE C JPEBHEMIIMX BPEMEH NMPUMEHSIIOTCA B TPaJIULUOHHOMN
MeaunrHe Boctoka. AcTtparaibl - yHUKaJIbHbIE PACTEHMs], IPOSBISAIONINE JiIeueOHbIE CBOMCTBA, X
pasiuyHble BUABI W3/1aBHA MPUMEHSIOT B HAPOJAHOW MEIULMHE KaK TOHU3UPYIOUINE, MOYETOHHBIE,
CepJICYHO-COCYIUCThIE, KPOBOOCTAHABIIMBAIOIINE CpeAcTBa. lccinenoBaHus MOKazaad, 4YTO 3TU
PacTeHHUs COIEPIKAT Pa3TMUHbBIC TPYIITBI OMOTOTHYECKH aKTUBHBIX coenHeHn /1-3/.

Lenabo wuccienoBaHusi SBIAJIOCh H3Y4YEHHME IIOKa3zaTeled KauecTBa HAJ3EMHOM YacTH
Astragalus alopecias Pall, npouspacmaioweeo na tepputropuu HOxuoro Kaszaxcrana, ¢ 1enbro
MOJIy4€HHUs1 OMOJIOTMYECKH aKTUBHBIX 100aBOK Ha MECTHOM PACTUTEIBHOM CBIPBE.

Matepuanabl u Metoabl. OOBEKTOM HW3yueHHs BBICTYyNana Haa3eMHas 4vacth Astragalus
alopecias Pall. Coop TpaBbl mMpOHM3BOAMIN BO BpeMs IBETEHHUS JieTOM B uioHe-uione 2017 r. B
OpnabacunckoM paitone FOxHo-Kazaxcranckoii oonactu.

KauecTBO pacTUTENBHOrO CHIpbSI XapaKTEPU3YeTCSd OCHOBHBIMU  TOBAapOBEIYECKUMU
MOKAa3aTeIsIMU, KOTOPBIMH SIBIISIIOTCS COJIEp’)KaHWE OCTAaTOYHOW BIaru, OOIIeH 30JbI, 30JbI
HepacTBopuMoii B 10% pacTBope XJI0pOBOAOPOTHON KUCIOTHI, @ TAKKE KOJIMYECTBO IKCTPAKTUBHBIX
1 OMOJIOTUYECKH AKTHUBHBIX BeIIeCTB. M3ydeHHe BBINICNEPEUUCICHHBIX KPUTEPUEB MPOBOIMIN
COINIAaCHO MeTojuKaM, ykazaHHbIM B I'® PK, a Taxxke, coBpeMeHHBIMU HE (papMakoneiHHbIMU
METOJIMKaMH, HapUMEDP, IIEPMaHTaHATOMETPUIECKIM METOJIOM U aHaJN3 COACPIKAHUS AyOMIbHBIX
BEIIIECTB B IMepeCcUeTe Ha TAHWH METOIOM CrieKTpodoTomerpun /4-6/.

Pe3yabTaTsl U 00cy:k1eHue. [[715 BEMIECTB, PACTBOPUMBIX B CIIUPTE, OOBIYHO PEKOMEHTyeTCs
WCIIOIB30BaTh CIHUPT ATHIOBBIA KOHIIGHTPAllMK, OOO3HAYEHHOW B METOJIWKE WCIBITAHWA Ha
KOHKPETHBIA BHUJl JICKAPCTBEHHOTO PACTUTENBHOTO ChIPbs, JUIsI BOJOPACTBOPUMBIX BEILIECTB
PEKOMEHIyeTCsl CIOIb30BaTh B Ka4eCTBE pacTBOPUTENs BOLy. BO3MOXHO Takke HCIOJIb30BAHUE
JIPYTUX PACTBOPUTEIICH, YKa3aHHBIX B METOANKE UCTILITAHUH.
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Pe3ynbTaThl SKCIIEpUMEHTATIBHBIX HCCIICI0BaHI Ha3eMHOM yactu Astragalus alopecias Pall.
npejcTaBieHbl B Tabuie 1.

Tabnmuua 1 — PesympTaTel ompejeicHHs IOKa3aTellell KadecTBa Haa3eMHou dactm Astragalus
alopecias Pall.

Onpenensiemblii NOKa3aTeJlb Coaepxanue, %
BrnaxnocTb 7,5%+0,2
3o0J1a oO11as 3,7%+0,3

3oua, HepactBopumas B 10% 1,2%+0,2

XJIOPUCTOBOJIOPOJAHOMN KUCIIOTE
JKCTPaAKTHBHBbIE BellleCTBA

Benzon 1,65+0,33
Xnopodopm 1,2+0,24
I'excan 2,35+0,47
CrmpT 3TUIIOBBIN 9,0+0,38
AILICTOHUTPHUIT 1,85+0,17

KoimuyecrBennoe onpenenenne bAB:

PDeHoJIbHBIE COeTUHEHHUS

®daBonown bl (CD meton) 17,69+0,05
JdyOounibHble BelecTBa

[lepmanranaTomeTpuueckoe TUTpoOBaHuE [2]

(Truaponuzyemsie) 2,06+0,22
(KOHZCHCUPOBAHHBIE) 2,83+0,31

JApyrue coenmHeHus:
AcKOpOHMHOBas KUCIOTA(TUTPUMETPHS ) 0,26+0,09
[Tonucaxapuasl (cBOOOHBIE) (TpaBUMETPUS) 3,13+0,02

[To pe3ynbpTaTam sxcniepuMeHTa ObUTH OTIPEIeTIEHBI: BIXXHOCTH 7,5%, 3011a obmas 3,7%, 307a,
HepactBopuMas B 10% xmopuctoBogoponHoi kuciore-1,2%. OKCHEpUMEHTAJILHBIE JJaHHBIE
MOKa3aJIM, YTO HauOOJIbIlIee KOJMUYSCTBO KCTPAKTUBHBIX BEIIECTB M3 HaJ3eMHOM yactu Astragalus
alopecias Pall. u3pnekaercs atunosM cimprom 90% u cocrauio 9,0%.

B pesynbraTe KOJMUYECTBEHHOTO ONPEACICHHS MEPMaHTaHATOMETPUYECKUM METOJ0M OBLIO
YCTaHOBJICHO COJIep’KaHHe THIApOJIn3yeMbIX NyOmibHbIX BemiecTB (2,06%), a KOHAEHCUPOBaHHBIX
(2,83%). Taxxe, B Ham3emuoit uwactu Astragalus alopecias Pall. mpucyrctsyer 17,69%
¢dnaBoHOMA0OB, 3,13% nonucaxapunos u 0,26% ackopOUHOBOM KUCIIOTHI.

3akiouenue. J[aHHBIE TIPOBENEHHBIX (PUTOXMMHUYECKHX HCCIEIOBAHHMNA TIO OINPENEICHUIO
BJIQKHOCTH, OOIIEH 30JIblI, 30JIbl, HEPACTBOPUMON B COJSTHON KHCIIOTE, COOTBETCTBYIOT HOpPMaM
kauectBa ['® PK. DxcnepumeHTanbHO ObUIH OINpeneseHbl KOJUYECTBO KCTPAKTUBHBIX BEIIECTB C
Pa3IUYHBIMH PACTBOPUTEIISIMHU.

Takum oOpa3om, TpoBeaeHO H3ydeHHe MokasaTteneil kadectBa Astragalus alopeciasPall,
MOJTyYEeHHbIE TaHHBIE Oy1yT HCII0JIb30BaHbI TPH pa3padoTKe HOPMATUBHOM TOKyMEHTAIIUU Ha CHIPbE,
a TaKKe B MEPCIIEKTHUBE MPH MOJYUYESHUH OMOJIOTHYECKN aKTUBHBIX JT00aBOK HA OCHOBE M3y4aeMOTO
MECTHOT'O PaCTUTEIILHOTO CHIPbSL.
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Tyiiin. Actparanmap - emaik kacuerrepl Oap epekie ecimuikTep. OmapablH opTypii Typiepi
XQIBIKTBIK ~ MEAWIIMHAIA  TOHHKAIBIK,  JTUYPETHKAIBIK,  JKYPEK-TaMbIp  aKayJIbIFBIHIA,
reMOCTaTHKANbIK, KaH TOKTAaTy ocepiepi OypblHHaH Oepi KOJJAHBUIBIN Keleldl. 3epTreysep
KOpCEeTKeHIeH, OyJI OCIMIIKTep KypaMbIHIa OHWOJIOTHSUIBIK O€JICeHII KOCBUIBICTAPIBIH OPTYPIIi
tonTapel Oap. Astragalus alopecias Pall xorapel OeniriHiH cama KepPCETKILITEpiHE 3epTTeyiep
xyprizingi. Kasakcranusiy OHTyCTiriHAe ocezi. bliranapuibiFel, Kyili, 5KCTPAKTUBTI 3aTTapbl MEH
OMOJIOTHSUTBIK, O€JICEH T1 3aTTap IbIH KOPCETKIMITEP1 aHBIKTAJIFaH.

Summary. Astragals are unique plants that exhibit medicinal properties. Their various types have
long been used in folk medicine as tonic, diuretics, cardiovascular, hemostatic agents. Studies have
shown that these plants contain various groups of biologically active compounds. Conducted studies
of quality indicators of the aerial part of Astragalus alopecias Pall. growing in southern Kazakhstan.
The indicators of humidity, ash, content of extractives and biologically active substances are
determined.
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A3 MUHEPAJIIBI JIAY CYJIb®UIATI BATHAKIIEH (ITEJTIOWUT) OAH BOJITHII
AJIBIHFAH TYMUHJIIK 3ATTAP/IbIH ®U3UKO-XUMUSLIBIK KACUETTEPIH
3EPTTEY

Kaup6exon XK.K. Y HxenapibaeBa .M. L2 AGwipMmakuroBa J1.3.2

LKana XUMUSITBIK TexHoJorusuiap MmeH matepuanaapast F3U, Anvarer kanacel, Kazakcran
2 Kazak yITTBIK KbI3J1ap Me1aroruKajiblK YHUBEPCUTETI, ATMaThl Kanackl, Kazakcran
abilmazhinova.1985@mail.ru

[enonnorepanus aFr3aHbl CaybIKTBIPATHIH oMOe0ar afic femn ecenreyre 0onaapl, cedbedi emaey
OapbIChIHAA OHTANIBI ocep OaliKajaFaH ChIpKAaTTap CHEKTpl aiTapibikTail ynkeH. Emuik GaTmakrap
MMMYHOTYPJICHICTIK 9PEKETKE Ue, aJlaM ar3achblH/ia TAOUFH aJlanTallMOH bl PEeaKUsuIap TYABIPAIb,
KaObIHyFa Kapchl, JECEHCHOMIM3ALMIIANTBIH OpeKeTKEe Kapcehbl, KaTrepili ICIKKe Kapchl, aybIpyFa
Kapcel ocep Oepemi, CIHIPrimI opeKeTTep, TeMO- JKoHE JIMM(OIMHAMHKAHBI KAKCAPTAIbI,
9KCCYaTUBTI >KOHE WHOUIBTPATUBTI YPIICTEpIiH OeJCeHAUNriH TOMEHIeTe/l, OalIaHbICKbIII
KYpBUIBIMIApbI )KyMcapTaabl. batnaknen emMaey Typiii MaTOJIOTHsIIapIbl, MBICAJIbI: aPTPHUT, THIHBIC
ally JKOJIJIapbIHBIH CBIPKATTapblH, TEpl aypyJapblH, acKa3aH-1ILEK aypyJapblH, TMHEKOJIOTHSIIBIK
aypynapabl, TPOPHUKAIBIK >Kapaiap/abl, TEMaTUTTi, THIHBIC Ty >KOJAAPBIHBIH KaOBIHYbBIH, TTAPOJOHT
aypybIH emjiey OapbIChIHIa COTTI Kojaanbutyaa /1-4/.

[lenmonmorepanust Kazipri Ke3feri ©3eKTi TaKbIpbIMTapiaslH Oipi OonranabikTan — «Ty3ken»
KOJIIHEeH aJIbIHFaH eM/IiK OaThak reH oaH OeJIiHiI albIHFaH TYMUHAIK 3aTTapAblH (PU3MKO-XUMUSIIBIK
KAaCHETTEPiH 3epPTTEY KYMBICTAPhI KYPTi3iii.

batnakThlH CBIPTKbI KOPIHICI Kapa-cyp TYCTI, Kapa KaTrnapijapbl )KoHE KYKIPTCYTeKTepre ToH
mici 6ap, 6eTki Oexirinae cyibIK (a3a TyHFaH OIPTEKTI )KYMCAK-HUUITIII Macca OOJIBIN TaObLIAIbI.

BatmakTelH BUIFAIOBLIILIFEI TOMeH - 38,14 %, xememmik Maccacel - 1,73 r/CM3, KBUDKYFa
Kapchitacysl - 1973 mun/cm?. blIranpliblk MoHiHE TOyeli KbLTY CHIBIMABUILIFGI Kol emec, 0,51
KaJ/T-rpaj, peakuus optacel Oeifrapan (pH-7,45), TOTBIFY-TOTBIKCBI3JaHy NOTeHIMabI Tepic (Eh—
180 mB). Kommowarsr rumpodwmibai KOMIUIEKCIHIH MoHI (Kyprak 3artan 22,27%), 0,25-5,0
MMeJIIeMIerT MUHepanabpl OenmeKkTepMeH JacTanysl 2,5% kepceteni, an HopMa OoibiHIIa 3%
apTBIK 00JIMaybl KepPeK, S MM apThIK MUHEPAJIIBI KOCTIaJap aHbIKTaIMaFaH.

barnakra 6anbHEONOTUSITBIK OaFalibl KOMIIOHEHTTEP aHBIKTAIIbI: OpraHUKAIbIK 3aTTap-3,28%
Kyprak 3artaH; Temip cynbduai - 0,69 % kyprak 3aTTaH; OaTmak epiTiHAIHIH MUHEPaIU3aLUsACH]
Ty3Fa KaHBIKKAH epITIHAUIEep TYpiHE *KaTKbI3bUIaabi-187,505 r/AM°; HOH/IBIK Kypambl OOMbIHIIIA-
MarHui-HaTpuii XIOpUIiHe, KypaMbIHAars! 6pom - 0,532 1/am>; KypaMbIHIaFs! 60p KeIIKbUTE - 0,115
r/aM° KOHTUIHOH BT KOpCeTKIITepre coikec.

AsmuHepasIbl Jai cynbGUATI OaTnakTaH T'yMHHIIK 3aTTap/abl Oerin any /6-7/ onebuerrepae
KENTIPUITeH 9icTeMe OOMBIHIIIA KYPTi3iii.

Ocsl onicTeme OOMBIHIITA TTETOUATAH OOTIHIT aTbIHFAH TYMUH KBIIIKBUTBIHBIH IIBIFBIMBI 4-5%-
TeH acraiiapl. CoOHbIMEH Karap, Oy olicTepAe Ty3 KbIILKBUIBIH KOJJAHY COHFBl OHIMHIH
KYPBUIBICBIHBIH ©3TepiciHe okenesl. [lenonaTeiH TYMUHII 3aTTapbIHBIH KAHBIKIIAFaHIBIK KaCUETiH
€cKepe OTBIPBIN, TY3 KbIIIKBUIbI AIKEHI (parMeHTTepiHe KOChUIyFa KaOUIeTTl ’KoHE KOCBUIBICTBIH
TOTBIKCHI3JJaHy KAacCHETIH TOMEHJETIN, COHFbl OHIMHIH KypaMblHAa Kipyl MYMKiH. BHOJIOTHSIBIK
Oencenai cyOcTaHuMAga XJOpABIH O0Nybl KakeT emec (akrtop. Byn omicTepaiH KeMIIUIri Ty3
KBIIIKBUTBIH KOJIJITAaHY OPTaHWKAIBIK 3aTTapIblH TaOWFU KYPBUIBICBIHA Kepi ocep €TiN, OoJapMeH
peakIMsFa TYCill, aHTHOKCHIAHTTHIK KAaCHETIH TOMEHJIETe Il )KOHE OHIMHIH LIBIFBIMBI a3aiTabl.

CoHIBIKTaH, apbl Kapail XJOp KBIIIKBUIBIH KOJJAAHY AapKbUTbI KYMBICTHI JKAJIFaCTBIPHII,
TOMEHJIET1 9/licTeMe OOMBIHIIIA MEJIONITaH T'YMUH KBIIIKBUIBI OetiHin anbiHab! (1 cyper).

bi3ain sxacanraH )KyMmbIcTa OyJ1 KENTIPIITEH IICIeH eM/IIK OaTIaKTaH I'yMUH KbIIIKbUITapbIH
aly IWBIFBIMBL 6-6,5% Oomnel. By kepcerkimn 6ackaga T'yMUH KbIIIKBULAAPBIH Ay 9iCTepiMEH
CaJIBICTBIPFAH/1A JKOFAPBI.
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BarnakTel
KenTipy

IM HC1O,
epiTiBgiciMeH oHIeY

K¥V2 gaTaoaarren Tyaoaas: 0,5 M
BTKIZYV NaOH emmey

Tymbarms: 0,01 M PDaasrparrel 30%
NaOH emmey H,S50,4 emmey

Tyabtaae:r 0,1 M
NaOH emzey
TyabdbaaBL
06% C,H.OH
eHIEY

1 cyper. A3muHepanapl J1aid Cyab(uaTI 6aTIakTaH TYMUHIIK 3aTTap Ikl OO aTyabliH
MPUHIIMITHATIIBI ChI30aHYCKACHI.

[lenounran cUHTE3lENreH TYMHHII 3aTTapAblH  KYpbUIbICBIH aHbIKTay yuiiH HWK-
CTIIEKTPOCKOMUSUIBIK TaJIay KYPTi3iiii.

UK-cnexTpockonus MoHaepine coiikec, 3392,10 - 3647,10 cM! sxyTy sKonakTapsl aymMarsiHaa
xuMusIBIK Oaiimanbickan OH, NHz- tonrraps! yiin ToH. bactanker nenonntsin MK -criektpi 873,64 -
855,18 cm! 06nBICHIHIA KOMipCyTeKTepaiH Oap eKeHiH KkepceTei. Bi3liH YCHIHBLIFAH omicTeMe
GOMBIHINA ATBIHFAH TYMHH KBIIIKBUTBI CHEKTpiHiH 1717,25 cM™ MoHIHeri »yTbITy KOMaKTaphl
KapOOH KBIIIKBUIAPbI XKOHE apOMAaTThl CaKUHara Colkec. XJIOp KbIIIKbUIBIMEH OHJEINII, HaTpul
THIIPOKCHUII epiTiHAiCiMEH TYHOara TYCIpiIil, KYKIpT KbIIIKBUIBI epiTiHAiciMeH oHemin ansiaFan ['K
—upiH MK-CHeKTpiHiH KyTy >KomakTapblHbiH 1652,44 cm™ momi Taburatel apomartel C=C
0alTaHBICTHIH OOYBIH CHTIATTANBI. JKYTY KOJaKTapBIHBIH MOHI dQuUpIi OailtaHBICTapABIH OapbIH
KepceTesli, Oipak 6i3aiH ychIHbUIFaH dfic GoierHma 1078,03-1009,10 cM™ MoHI eH KOFaphl IIHIH
oomanel. Kenripinren WK-cniekTp MoHIEpiHE CyHEHE OTBIPBIN, OacTankpl TEIOUATaH Oacka
yJirizepae apeHAepre TOH KYTY JKOJIAKTapbIHBIH MOHI anblHIbl. COHBIH imIiHAe Oi3/1iH YCHIHBUIFaH
ontic GoiibramIa 873,39-776,78 cM™ KapKEIHIB MOH. 3epTTeyNep HOTHKECIHIE aTBIHFAH CIIEKTPIEPIe
TeK OacTankbl MEJOUATHIH KYpPaMbIH/a OPraHUKAIbIK CYIb(QUITIK KOHE JUCYIb(UATIK TONTAPIbIH
GOTATHIHBI AHBIKTAIIEI, JKYTY JKOJIAKTAPLIHBIH MOHi 713, 06 cM™ colikec.

«Ty3Kem» KelliHeH allblHFaH OacTamKbl METOUITHIH >KOHE OfaH OOMiHIN ajablHFaH TYMUHJIIK
3aTTap/IbIH YATUIEP] 2IEeMEHTTIK aHanu3atop — «Mukpo XRF» kemeriMmeH aHbIKTasIbl.

bacTtankel nmenou]; KypaMbIHJIAFbl AJIEMEHTTEP/Il allbIHFaH TYMHHJIIK 3aTTapAblH KYpaMbIMEH
capICThIpcak, keMipreri 13,66%-nan 8,36%-ra, orreri 40,38%-nan 32,12%-ra, anmromunuii 4,56%-
maH 0,94%-ra, kpemuuii 13,79%-nan 0,56%-ra, xammii 0,96%-nan 0,45%-ra, temip 5,09%-nan
3,74%-ra TemeH 1eCe (HTOP MYJIEM aHBIKTAIBIHOAFaH, COHBIMEH KaTap HaTpuit 1,86%-man 6,52%-ra,
marauii 3,60%-nan 4,58%-ra, xmop 1,31%-man 9,15%-ra xone kanpuumii 12,75%-man 13,35%-ra
JKOFapJIaraH.

bactankel menoua meH ofaH OeJHIN ajblHFaH TYMHUHJIK 3aTTapAblH AJIEMEHTTIK Kypambl
OPTYPJTL €KEHIIT1 KOpIHE .

[Tenounran Geminin ansiFad rymat orrerire (32,12%) xone xanbiuiira (33,35%) 6aii exenairi
aKBbIH AT IEL.

«Ty3Kem» KeJliHeH aJbIHFaH 0AacTalKbl MEJIOUITHIH JKOHE OfaH OOIHIeH T'YMUH/IIK 3aTTap IbIH
yaritepi pertrennai nudpakromerp «MiniFlex 600» KOHABIPFBICBIHAA 3€pTTENiHIAl.  PeHTreH-
(azanblk Tanmay HOTHXKECiHAe OacTamnKpl MEJIOUATHIH (a3anblk Kypamsl 62,4 % EusSis, 37,6 % Si-
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JICH TYPATBIH]IBIFbI aHBIKTAIIBL. AJl OCBI IEJIOUATAH AIBIHFAH TYMHUH/IIK 3aTThIH (Da3asibK Kypambl 57
% AIO, 38 % SiO2, 5 % AlSio502,5 —HaH TYpPaTHIHIBIFEI KOPCETIITEH.
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Pe3ome. [lenonmorepanus sSBISIETCS OJHOW M3 aKTyalIbHBIX MPOOJIEM COBPEMEHHOCTH, MOITOMY
HaMU OBLTM HCCIIECIOBaHBl (PU3UKO-XMMHUYCCKUE CBOMCTBA JICUEOHBIX Tps3el (Iejouy) o3epa
Ty3K0Nb. U TYMHUHOBBIX BEIIECTBA BBIACIEHHBIX U3 HUX. BHENIHMIA BUJT TPSA3U TPEACTaBIsIEeT OO0
OJTHOPOJIHYIO MSTKO-YIIPYTYI0 Maccy, KOTopas MMEeT XHJAKYI (a3y TEeMHO-CEpOoro IBeTa Ha
noBepxHOCcTU. bein mposenen MK-cnekTpockonmuueckuii aHanmu3 JUisl ONMpEAENCHUs CTPYKTYPBI
Meioua U CUHTE3UPOBAHHOTO M3 HEr0 TYMHUHOBOTO BemiecTBa. OOpa3Isl UCXOAHOTO TENOUaa U
T'YMUHOBBIX BEILIECTB BBIJICJICHHOTO M3 HETO OBLIH UCCIIEIOBaHbl HA PEHTTEHOBCKOM AU(PPAKTOMETpPE
«MiniFlex 600».

Summary. Peloid therapy is one of the urgent problems of our time, so we investigated the
physicochemical properties of the therapeutic mud (peloid) of Lake Tuzkol. and humic substances
isolated from them.The appearance of the mud is a homogeneous soft-elastic mass, which has a dark
gray liquid phase on the surface. An IR spectroscopic analysis was performed to determine the
structure of the peloid and the humic substance synthesized from it. Samples of the initial peloid and
humic substances extracted from it were studied on a MiniFlex 600 X-ray diffractometer.
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N3YYEHUE BATAMUHHOI'O, )KUPHO- 1 AMUHOKHCJIOTHOI'O COCTABA
MNOA3EMHOU YACTHU PACTEHUSA DATURA STRAMONIUM

I0.A. lllesenea, H.M. MyxTaposa, FO.A.JIuTBUHEHKO

KasHY um. anp-Papadu, Anmarsl, Kazaxcran, kleeky@mail.ru

[lenbto mccnenoBaHusl SBISUIOCh M3YYEHUE KOJMYECTBEHHOIO M KAYECTBEHHOTO AMHUHO- U
KUPHOKHUCIOTHOTO, a TAK)K€ BUTAMUHHOT'O COCTaBa MOJI36MHOM YacTu pacteHust Datura stramonium,
3aHOCHOTO pacTeHHs Ha Tepputopun Kazaxcrana, a Takke YCTAHOBJICHHME 3HAYMMOCTH KOpHEU
pacTeHuss KaK HCTOYHMKAa HE3aMEHMMbBIX AMHHOKHUCIIOT, HEHACHIIIEHHBIX KUPHBIX KHUCIOT,
BUTaMUHOB.

MarepuanoMm ucclieioBanus sBisercs Datura stramonium vwin JlypmaH oObIKHOBEHHBIH. Po
Datura oTHOCUTCSI K CEMEHCTBY MACICHOBBIX M BKJIIOYaeT B ce0s 13 BUIOB, pacpOCTpaHEHHBIX B
YMEpPEHHBIX W CTEMHBIX 30HaX Ha Tepputopuu Bced EBpombl u Cpemneit Asuu. Pynpepanbhoe,
MpOM3pacTacT Ha 3aCOPEHHBIX MECTaX, MMYCTHIPSAX, B IOCTATOYHO YBJIAXKHEHHBIX mouBax /1, c. 89/.
OnHosieTHEe TPABSIHUCTOE pacTeHue A0 1,5 METpoB B BBICOTY, UMEET KPYIHOBBIEMYATO- 3yOUaThIe
JIUCTBS U TIJI0JIBI B BUJIC KPYITHBIX SHIIEBHIHBIX YETHIPEXTHE3THBIX KOPOOOUCK.

Pactenus pona Datura v3apeBie WCHONB30BAINCH I JICUCHHUS PA3IUYHBIX 3a00JieBaHUMN
JIIOJIeH M )KUBOTHBIX. B (hapMakoresx MHOTHX CTpaH MPUMEHSIOTCS JIMCThS AypMaHa, HO OOJIbIIei
4acThlO- CeMeHa. M3 HUX M3roTaBIMBAIOT 3KCTPAKThl, Ma3d, THHKTYpbI, cBeun /2, c. 23/. B
rOMEONAaTUH UCIIOJIB3YIOTCS MPHU JICUEHUH MaHUAKAJIbHO-JICTIPECCUBHBIX TICUX030B, HEPBHBIX THKOB,
CyZlOpor, mapanuya, MHICTICUH, MEHUHTUTA, HapY>KHO- TMPU S3BaX, 0KOTraxX, OMyXOJIsIX, MACTUTAX,
KOHBIOKTUBHUTAX, KaK PAHO3AKUBJISIOIEE CPEACTBO. Takke MpUMEHsIETCS KaK MHCEKTUIIWT 1J15 TJIEH,
MayTUHHBIX KIICIIEH, PACTUTENbHBIX KJIONOB, T'YCEHUIIbl OOSIPHIIIHUIIBI, 3JIATOTY3KH, KallyCTHOM
moin /1, ¢. 90/.

OOBEKTOM HAIIEro UCCIEAOBAHUS SIBIISIIACH MOJ3€MHAsl YacTh PAaCTEHHUs, 3aTOTOBJICHHAs B
AJMaTHHCKOM 001aCTH B TIEPHUOJ] CO3PEBAHUS CEMSIH.

HccnenoBanue BKIIIOYANIO B CeOsI CIETYIONINE 3aa4H:

1. Onpenenenve mokazarenei JOOPOKAUECTBEHHOCTH TMOA3EMHOM dYacTu pacteHus Datura
stramonium.

KauecTBeHHOE U KOJTMYECTBEHHOE ONPEEICHIE BATAMUHHOTO COCTABa.

KavecTBeHHOE M KOJTMYECTBEHHOE OMPENCIICHUE aMUHOKUCIOTHOTO COCTaBa.

4. KauecTBEeHHOE U KOJIMYECTBEHHOE ONpeeNieHUE JKUPHOKUCIOTHOTO COCTaBA.

[To oOmenpunaTeiM MeTogukaM ['® PK Obu11 oripenieneHsl nokasarenan J00poKauyeCcTBEHHOCTU
ceIpbs. [lanHble npeacTaBieHbl B Tabmauie 1.

wn

Tabmuma 1 - [Tokazarenu 100poKaueCTBEHHOCTH MOA3EMHON YacTu pactenus Datura stramonium.

[TokazaTtenb 70OpOKaYeCTBEHHOCTH Conepxanue, %
BnaxxHocTh 6,31
OOmras 3071a 11.08
3omna HepactBopumas B 10% HCI 6.89

Y CTaHOBIIEHO, YTO ChIPbE COOTBETCTBYET HEOOXOAMMBIM IMOKA3aTeNsIM 100pOKa4eCTBEHHOCTH
BJIQKHOCTE — «He Oostee 10%y, obmiast 301ma — «He 6oee 14%y, 301a HepactBopumas B 10% HCI —
«He 0omee 8%».

B uccnenoBanHoM HaMu 00bekTe ObUIO UACHTUPHUIIMPOBAHO 20 aMUHOKHCIIOT, U3 KOTOPBIX 8
SBIIIOTCS He3aMeHUMBIMU. Hy)KHO OTMETUTD, YTO COIepKaHNE AMHUHOKHCIIOT B PACTEHUSX MEHSIETCS
B 3aBHCHMOCTH OT BO3pacTa PacTCHHM, IPUPOTHBIX YCIIOBUH W MUTAHUS: TIPH 3TOM H3MEHSICTCS HE
TOJIBKO KOHIIGHTpAIUsi, HO W KOJMYECTBEHHBI aMUHOKHUCIOTHBIA cocTaB. KadecTBeHHBIN W
KOJIMYECTBEHHBIN COCTaB aMHMHOKHUCIIOT ObLT onpeneneH metooM [ KX mo meroauke /3/. JlaHHbie 0
KOJIMYECTBEHHOM COJICPKaHUU aMUHOKHUCIIOT MPECTaBICHBI B TAOIHIIE 2.
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Tabmuima 2 — AMUHOKHCIIOTHBIN COCTaB TO3EMHOM YacTu pacteHust Datura stramonium.

AMHUHOKHCIIOTA Conepxanue, Mr/100 T
AJranna 540
JRR0%080%0¢0 177
Jletinua 280

H3oneitnun 262
Banun 168
T'nroramar 2305
Tpeonun 152
[Tponun 369
MeTroHuH 32
CepuH 263
Acnaparat 1220
Iuctun 17
OKCHUTIPOJIMH 1
deHnIaIaHuH 270
Tuposun 302
T'uctunun 167
OpHUTHH 1
ApruauH 364
Jluzun 303
Tpunrodpan 60

AHanu3z rmokasaji 3HaYMTEIILHOE COACPIKAaHUC HE3AMCHHUMbIX daMHUHOKHUCIIOT, TAKUX KaK aJIaHWH
W apruHuH, a TaK XK€ 3HAYMMOC KOJIMYECTBO acliaparara, rjiroramMara, v MnpoJimHa, 4TO NpCACTaBIACT
I/ICCJ'ICI[OBaTeJ'IBCKI/Iﬁ HHTCPCC.

B xoxae wmccimemoBanus ObLIO OnpeaAcICHO KAaUYCCTBCHHOC MW KOJIMYCCTBCHHOC COACPKAHUC

JKUPHBIX KHUCJIOT B CBIPBC METOAOM I"KX cormacuo MCETOJUKE /4. PGSYHLTaT MMPpEACTaBJICH B Ta6n1/1ue
3.

Tabnuua 3 - JKupHOKUCIOTHBIN cOCTaB MOA3EMHOM yacTu pactenus Datura stramonium.

’Kupnas xucnora Cogepxanue, %
MupucTuHOBas 0,3
ITenranenmiosas 0,2
[TasieMuTHHOBAS 12,6
[TaneMuTOOIEMHOBAS 0,2
CreapuHOBast 0,8
OneuHoBast 29,4
JIunonenas 56,3
JIunonenosas 0,3

CornacHo pe3yibTaTaMm aHain3a, OOHAPYKEHO 3HAYUTENbHOE KOJMYECTBO MaTbMUTHHOBOM,
OJICMHOBOM W JIMHOJIEBOM KMCIIOT.

Taxke B X0/1€ HAIIETO UCCIIEIOBAHUS OBLT ONIPEIEICHO COJIepKaHNE OTACIbHBIX BUTAMUHOB B
ceipbe. Ompenenenue BuTamuHa C MPOBOAUIIOCH THUTPUMETPHYECKH COTJIACHO METOAMKEe /5/.
Onpenenenre BUTaMHHOB A U E TIpOBOAMIOCE METOJIOM OJTHOBPEMEHHOTO (PIIFOOPOMETPHUECKOTO
aHallM3a COTJIaCHO MeToauKaM /6/. Pe3ynpTaThl mpecTaBIeHbI B Ta0uIie 4.

Tabnuua 4 - ConeprkaHue BUTAaMHHOB B TIOJ3€MHOM yacTu pactenus Datura stramonium.

Buramua Conepxxanune, mr/100r
Buramuu A 0,56
Buramuu E 53
Butamun C 47
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W3 naHHBIX TaOMUIBI 4 MOXKHO CIIENaTh BBIBOJ, YTO B KOPHSX JypMaHa OOBIKHOBEHHOTO IIO
KOJINYECTBEHHOMY COJEpXKaHWI0 mpeBanupyeT ButamuH E. Mcxons W3 TOro, 4ro cyro4yHas
MOTPEOHOCTh YelIOBeKa B BUTamMuHE E cocraBisier 2-6 Mr, moj3eMHasi 4acTh PACTCHHS MOXKET
paccMaTpuBaThcs Kak ero UCTOYHUK /7, ¢. 181/,

BriBojibI:

1. BriepBble uccienoBaH BUTAMUHHBIN COCTaB MOA3EMHOM YacTu pacTeHust Datura stramonium.
Takum 00pa3oM BEISBICHO, YTO IMOA3EMHAs YaCTh PACTEHUS MOKET ObITh pACCMOTPEHA KaK UCTOYHUK
ACKOPOMHOBOM KHCJIOTHI, & CEMEHA U COI[BETHUS MPEACTABIAIOT 0OTaThIii HCTOYHHUK TOKO(Epoa

2. BnepBble uHcciieoBaH KAue€CTBEHHBIM M KOJIWMYECTBEHHBIM >KUPHO- M aMUHOKHUCIOTHBIN
COCTaB TMOA3EMHOM 4acTu pacteHus Datura stramonium. BBISABICHO 3HAYMTEIIBHOE COJIEP)KaHHE
3aMEHHMMBIX M HE3aMEHHUMBIX aMHUHOKHCIIOT, HEHACBIIEHHBIX KHUPHBIX KUCIOT. Mccnenyemslii Bua
pacTeHuss B OYEPEIHOW pa3 MOATBEPAMJ 3HAYUMOCTh poaa Datura, Kak pacTeHHUs, TPEOYIOIIETO
TIATEIBHOTO M3y4YEHHUs, TaK KaK W3 rojia B roJl aKTyaJbHbIM CTAaHOBUTCS BOMPOC IOIMOJTHEHUS
nexapcTBeHHOM 0a3bl Kazaxcrana nexkapcTBami, MOJNYYEHHBIMH HA OCHOBE CHIPbSI OTE€UECTBEHHOTO
MIPOUCXOXKICHUS.
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KuexbaeBa — MockBa, Enunblif Bcepoccuiickuii HaydHbIl BeCTHHK, 2016. - 12-14 c.

Tyiiin. 3eprreynin Makcatsl - KazakcTaHaarsl SKIeMHUKaIBIK 00JbIT Ta0bUTaTHIH Datura stramonium
OCIMJIITIHIH JKepacThl OOJITiHIH aMHHO- JXOHE Mai KBIIIKbUIIAPBIHBIH CAHJBIK JKOHE CalabIK
KYpaMblH, COHbIMEH KaTap BHMTAMUHJIIK KYpaMblH aHBIKTay. OCIMIIK TaMbIpJapbIHbIH Kenoip
MaHbI3/Ibl aMUH KBIIIKBIIIAPBIHBIH, KAHBIKIaFaH Mai KbIIIKbUIIAPbIHBIH, E xone C BUTaMUHAEPIHIH
Ke31 peTiHAeri MaHbI3bl aHBIKTAIIBL. 3epTTeyAl XpomarorpadusiblK, (DIOOPUMETPHUSIIBIK MKOHE
TUTPUMETPHUSIIBIK 9/1ICTEPMEH KYPTi3/i.

Abstract. The aim of the research was to explore the quantitative and qualitative amino and fatty
acid, as well as the vitamin composition of the underground part of the plant Datiira straménium, an
ecdemic plant in Kazakhstan. The significance of the plant roots as a source of some essential amino
acids, unsaturated fatty acids, vitamins E and C. has been established. The study was conducted by
chromatographic, fluorometric and titrimetric methods.

55



N-@EHOTHJIIUINEPUIWH TI3BEI'THAEI'T ®TOPBEH30OATTBIH CUHTE3I

K.JI. Tlpamues?, A.M. Makcaroa?, Y.M. larxaes?, M.T. Omeip3akos®, I'.C. AxmeToBal

TAK « A.B.BexTypoB aThIHIaFBl XUMUSUIBIK FRUTBIMU HHCTUTYTH, 050010,
Anmarel, 1. Yamuxanos k-ci 106,
2 AK « C.J. AchenausipoB ateiaaarsl Kazak YITTHIK MeTUIIMHANBIK YHUBEpcUTeTI», 050012,
Anmarsl, Tone Ou k-ci 88,
3TOO «GxPCompany», 050059/A15E2M1, Anmatsl, Anb-®apabu qaursusl, 13 k1B
aika-172_92@mail.ru

@DTOpIIbI OPraHUKAIBIK KOCBUIBICTAP XUMHSICBIHBIH KapKbIHIBI JaMybl OJApbIH KOFapbl
«OuoreHaiirine» OaimaHpicThl. OTOPXUHOIOHAAPABIH OCJICEHIUTIIT MEH OaKTepusira Kapchl ocep
CHEKTP1 TEK XMHOJIOHIap/IaH FaHa EMEC, COHBIMEH KaTap KONTEreH aHTUOMOTUKTEPACH, OHBIH 1II1H]e
yuriHmi OybiH 1edaoCOpUHACPIHEH XKoHE 0acKa J1a XUMHUOTEPANUsUIBIK areHTTePACH JIe aChII
TyceTiHi Oenrini. ['ereporukial GTopoOEH30aTTHIH KOFAphl MUKOOAKTEPUIIUATI OenceHaiIiri 6ap
eKEHIH arall ©TKEH XOH. BHOoNorusuiblk OeNCeHIi mpenaparrap, aran alTKanaa WHQEKIUsuapra
Kapchl TperaparTapra yMIiTKepiepai Taniaay Mmakcateinaa —(apmakodopibik (parmentinin [N-
(GEHUIITUI-) TUIIEPUINH, YTUHWI, (CHOKCUIIPOTIAPTHI] <OKHHATY» HICSICHIH )KY3€re achlpy YIIiH
(bTOp aTOMBI KOCBUIFaH.

1 ce36anycka— N-(2-penmmTin-)nunepuanaKypaMaac GTopOeH30aTTHIH CUHTE31

Heicananel  ¢TopobeH3arrapra amapaTblH oJiC NUNEpUAOH-4-1bl  yHTakTanran KOH
KaTBICBIHA dTUHUISAIIUAHB KaMTu el Katanuzatopasia (KOH) keTonra oHTalael KaTbiHACk 1: 5—
7, al HOTIXKECIHAE ColiKec ameTuiieH cnupTiHiH MWbeIFbIMBL 40-70% xKypaiiael. Keneci keseH —
aruiIziey, €H OHTAMIBI epiTKII AHOKcaH 0oJbll TaObuTaael. EH a3 eHimaimik 1- (2-benmmaTin) -4-
STWIMA-4-TUJPOKCUTIUIIEPUANH koHe 1-  (2-¢penmwmdTmn) -4-  (deHokcunponuumi-1)  -4-
THIPOKCUITUIIEPUANH O-PTOPOOEH30aTHIHBIH TY34aphl ajblHFaH Ke3/ie OalKanaabl.

Cuntesnenred (TopoOEH30MNIBIK dupaep - Oyl KPUCTaIAbl KOCBUIBICTap, OHOJIOTHSIIBIK
OCJICeH LTI 3ePTTENTEH KOCBUIBICTAP/IBIH 1IIITHEH MAaTOTeH IIK OaKTePUSIIap/IbIH KOOCIOTH TEKEUTIH,
KacaHJIbl WMMYH TalllbUIBIFBl  0ap OKCIEpUMEHTANIbl KaHyaplapIblH KaH KYpamblH
YKaKCapTaThIHAApbl TAaOBUIIBI, TINTEH KeWOip yiriaeplaiH WHQEKnusIapra Kapchl ocepi, aTamn
aliTKaHga MHUKpPOOKAa Kapchl ocepi ToKIpuOeni MeIuluHaZa KOJIAHBLUIATHIH —CalbICTHIPMAIbI
npenaparrap, GIyKoHa30J1 )KOHE aMITUIMIIINH CUSKTHI JOPUICPACH apThIK OOJIIbI.
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Pe3tome. Ilyte k 1eneBbIM (TOpOEH30aTaM BKIIOYAET OJTHHUIUPOBAHUE B MPUCYTCTBUU
nopomrkoodbpazHoro KOH  craproBoro mnmmepumona-4. OnTtuManbHbIM ~ COOTHOLIEHUEM
katanuszatopa (KOH) x keroHy okazamock 1:5 — 7, mpu 3TOM BBIXOJ COOTBETCTBYIOIIHMX
alleTWJICHOBBIX CcnupToB coctaBisil 40-70 %. Crenyromum Iarom sIBISETCS alMJIMPOBaHUE,
HauOoJIee MOAXOAAIIUM PACTBOPUTEIIEM OKa3alIics qUOKcaH. HanMeHbIe BBIXOIbI HAOII0IAl0TCS C
cllydae TOJY4YEHHs XJIOPHCTOBOMOPOHBIX coyiell 0-pTopbeH30aToB 1-(2-beHundtui)-4-3TuHui-4-
rugpokcununepuanta u 1-(2-¢peHnmatn)-4-(Gpenokcunponuuumi-1)-4-ruipoKCUIIHIICpUANHA.

Abstract. The path to the target fluorobenzoates involves ethinylation in the presence of powdered
KOH starting piperidone-4. The optimum ratio of catalyst (KOH) to ketone was 1: 5-7, while the
yield of the corresponding acetylene alcohols was 40—70%. The next step is acylation, with dioxane
being the most suitable solvent. The smallest yields are observed when the hydrochloride salts of 1-
(2-phenylethyl) -4-ethynyl-4-hydroxypiperidine and 1- (2-phenylethyl) -4- (phenoxypropinyl-1) -4-
hydroxypiperidine o-fluorobenzoates are obtained.
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BUOJIOI'MYECKASA AKTUBHOCTDb TIPOU3BO/JHbBIX 3-TUOITPOITMHNJII-5>-AMUHO-
1,2,4-TPUA30JIA

K.C. Acbuixanos, M.B. Ilykepman, JI.b. Mapkuna, C.H. Kanyrun
KasHY um. anp-®apadu, Anmarsl, Kazaxcran, zhanik1903@list.ru

beimu cuHTE3MpOBaHbBI MPOU3BOIHBIE 3-THONPONMHMI-5-aMuHO-1,2,4-Tpra3ona, a UMeHHO 1-
nponmi-4-(3’-amuno-1’,2’,4’-rpuazono-3’-tuonponunuia) — nunepuaud-4-on  (MJI-4) wu  ero
rugpoxaopun (MI-4*HCI), 2,2-numernn-4-(5’-amuno-124’-tprua3on-3’-THONPONUHII)-OKCaH-4-
oH (KE-5) u ero rugpoxiopun (KE-5*HCI). Ouenka poctperynupyroieii akTHBHOCTH ITPOBOIHIIACH
B cpaBHeHMH ¢ 2,4 J[-HATpUEBOM COMBIO, aMUJIOKCAHOM M THOOepemnHoBoi kuciaotoi (I'K).

[TpousBoaHbie 3-THONMPONMHUI-5-aMuHO-1,2,4-Tpra3ona ObUIM IOMYy4YEHBI COYETAaHHEM 3-
THONIPONMHWI-5-amuH0-1,2,4-Tprazona ¢ 2,2-AUMETHITETpAaruaponupan-4-onom  u 1-
PONWIIUIICPUINH-4-0HOM 110 peakiuu PaBopckoro /1/ mo crieayronuM XUMUYECKIM CXEMaM:

9 OH
N _ N _
. HZN\( Ys CH;—C==CH oy HZN\( Ys cH,—C=c
CHs \ \ CHs
N——NH N——NH
o CH, o CH,
o) NH,
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\. \\< KOH -
+ s | — H
N - N
I N |
C3H; C3H7

Peakuust npoBouiiack B cpeae IUATHIIOBOTO 3(pupa B IPUCYTCTBUM €IKOT0 Kanus. Beixoas
COCTaBUJIM COOTBETCTBEHHO 78 U 76%.

OrneHka OMOJIOTUYECKOH aKTUBHOCTH MTPOU3BOIHBIX 3-THONPOIIEHIII-5-aMuH0-1,2,4-Tpra3ona.
MIPOU3BO/IHBIX 3-THONMPOINEHMWI-5-aMHHO-1,2,4-Tprua3oia NpoBOAUIACH HECKOJIbKUMHU METOJaMH.

Bbuonpo6a Pakuruna. Ananu3 6uorecta Ha ceMeHaX MIIEHHUIbI BBISIBUJ, YTO HCIBITAHHBIC
XMMHUYECKHE COEAMHEHUS] CHUXXAIM CEeMEHHYI0 BcxoxkecTb (10 83 %). PocroBble mokasarenu 1o
3HaYeHUsIM ObUIM HUXKE KOHTpPOJIs (BOjAa), Ha ypoBHE mokaszatenei aerictBusa 'K, HO B HEKOTOPBIX
OMBITHBIX BAPHAHTAX JOCTOBEPHO OTIHYAIKCH OT HUX /2/.

Cnenyer ormeruth, uto coeauHeHne KE-5 okaspiBasio 0osee CHIIbHBI WHTHMOUPYIOLIUI
s dexT no cpaBHeHuto ¢ npous3BogHbIM KE-5*HCI Ha Bce mapameTpsl mpopacTaHHs CeMsiH, HO
HauboJsiee BhIPaKEHHBIN TBONHOW MHrHOUpyomuil 3¢ (EKT ¢ BHICOKOW TOCTOBEPHOCTHIO BBISBIEH
npu koHieHTpanuu 0,01 Mr/m Ha mokaszarens macchl moderos, 49,2 % u 90,1 %, COOTBETCTBEHHO.
[Ipenapar MJI-4 oka3biBan TakKe JOCTOBEPHOE HMHTHOUpYIOIIEe JICHCTBHE HE3aBUCHMO OT
IIPUMEHSIEMON KOHLIEHTPALMU, KOTOPOE COCTABHIIO B CpeiHEM: B ipezenax 84,6 % u 78,8 % Ha ninuny
1 Maccy KopHel nmeHunsl, 77 % u 73 % Ha IMHY ¥ Maccy nobera, COOTBETCTBEHHO.

B BapuanTax ombita ¢ mpon3BoaHbM coequaeHrneM M/[-4*HCI npu ymeHbIneHnn ero 10361 ot
100 mr/n o 0,01 Mr/n oTME4eHO MOCTENIEHHOE CHIKEHHE OTpULiaTeNbHOro 3 dexra npenapara 1mno
uHe KopHs oT 68 % 1o 87 %, mo ero macce, ot 70 % no 102 %, mo nqnmure mobera ot 63,6 % mo
89,3 %, a mo macce modera ot 57,9 % 10 90 %.

JlelficTBME TeCTUPYEMBIX IIPENapaToB Ha MPOpPacTaHWE CEMSAH Orypua oOTINYaloch B
3aBUCHUMOCTH OT UX XHMHUYECKOW CTPYKTYphl M J103bl 00pabOTKH ceMsiH. BBIsSBIEHO 0OCTOBEpHOE
CTUMYJIUpYIOIllee JEeHCTBHE aMHJIOKCaHa B KOHLeHTparuu 10 mr/m Ha poct KopHs, 1o 124 % x
koHTpomo (136 % xk T'K). IlonoxurenbHblit 3QdEeKT MOHMKAICS 10 YPOBHSI KOHTPOJS KaK MpuU
MaKCHUMaJIbHOM MOBBIIEHUH 1036l 10 100 mr/m, tak u npu ero noxmwkenuu B 10, 100 u 1000 pas.
[Ipu »TOM mpemapaT oka3bpIBaJl JOCTOBEPHBINH TOpMO3siuii 3PeKT Ha Mmoka3aTeab MacChl KOPHEH
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npu MuHuManbHOM 0,01 Mr/in koHueHTpamu 10 82,3 %. AMUIIOKCaH OKa3bIBajl KaK MHTHOHpYoLIee,
TaK U CTUMYJIHMpYIOIIee AeicTBIE Ha TTOKa3aTeNld pOCTa KOpHEH, KOTOPbIE OTIIMYAINCh OT KOHTPOJIS.

Heiictue KE-5 3aBuceno oT KOHIEHTpamuu OOpaOOTKU: B BBICOKOW J103¢ HMHTHOMPOBAIO
JUIMHY W Maccy KopHel 1o 64 u 53 %, npu cpenHell — Ha ypoBHE KOHTPOJIA, NP MaJlod M
MUHUMAaJIbHON KOHLEHTPALUAX — @HAJIOTMYHO aMWJIOKCAaHy TOPMO3sIIlIee IeCTBUE Ha MacCy KOPHEH,
1m0 51 u 74 %. Coemunenune KE-5*HCI cymniecTBeHHO HE BIMSUIO Ha IOKa3aTeM MpOpacTaHMs,
KOTOPBIE COXPAHSJIUCh HA YPOBHE KOHTPOJII HE3aBUCHMO OT J03bl. OTMedeHO HeOOobIIoe
MHTHOMpOBaHUE JUIMHBI KOpHS 84 % mpu cpeaHeit KoHLeHTpauuu 1 Mr/i.

M/I-4 npu Bcex /03ax OKa3bIBaj JIOCTOBEPHOE TOPMO3SIEE JCHCTBHE HA MAcCy KOpHEH, C
cpenHuM nokaszateneM 69 %, npu munumansHoi go3e 0,01 mr/n — ormeueno 84 % uHruOupoBaHue
IUIMHBL KOpHS. B orimume ot apyrux coemuHenuit MJI-4*HCl oxassiBan jmoctoBepHOE
CTUMYJIMpYIOIIee JAeWCTBUE Ha JUIMHY KOPHEM MHpH BCeX KOHILEHTPALMSIX C MaKCUMalIbHBIM
apdexrom (130 % k Boze) B BapuaHTe ¢ MaKCUMaIbHOU 00padoTkoit 100 mr/m.

CpaBHUTENBHBII aHAINU3 OMBITHBIX JAHHBIX OTHOCUTENBHO perynaropa pocra ['K B
KOHIIeHTpauuu 10 MI/1 mokasani, 4To B aHAJOTHYHOU /103€ IOCTOBEPHO OTIMYAIOTCS aMHJIOKCaH U
MI-4*HCI nmo crumynupyromieid aktuBHocTH Ha iuHY KopHs (136 % wu 127 % k TK,
coorBeTcTBeHHO), a KE-5 1 M/I-4 o uHrubupyomeil akTHBHOCTHIO Ha MacCy KOPHS CO CPEIHUM
nokasarenem 62 %.

Takum oOpa3om, pe3yiabTaThl MEPBUYHOM OLIEHKH POCTPETYJIUPYIOIIEH aKTHUBHOCTH
TECTUPYEMBIX COEIMHEHUN MeTOJI0M OHOIpoOkl PaknTiHA Ha popacTaHue CeMsH OIHOIOIbHBIX U
IBYIOJBHBIX PACTEHUH BBISBUIH BHICOKYIO HHTHOMPYIONTYI0 aKTUBHOCTH coenuHennit KE-5 u M/1-
4 B 000HMX TECT-CHCTeMax M CTHUMyaupyrommii 3¢dexr amuiaokcana u MJI-4*HCl na passutue
KOPHEBOW CUCTEMBI IBYOIBHBIX (aYKCHHIIOJ00HAS aKTUBHOCTH ).

Ha cnenytomiem starne paboTel 0TOOpaHHBIE COEIMHEHUS Jaiee TECTUPOBAIICH AJIs BBISBICHUS
MU TOKUHUHIIOJOOHOM W/WJTH ayKCUHIIOTOOHON aKTUBHOCTEH.

Bbuorecr Kypaucu. Pe3ynbTaThl ONBITOB MOKa3alid, YTO TECTUPYEMBIE COEAUHEHUS B
3aBUCUMOCTH  OT  HMX  XHMHYECKOM  TpPUPOJBI  OKa3blBAlOT  KaKk  CTUMYJHUpYIOLIee
(LMTOKMHUHIIONO0HOE), TaK ¥ IMTOKMHMHUHTUOMpYIOlee NeiicTBUE Ha POCT ceMsojel peauca
(Tabmuma 1).

Tabmuia 1 — BiausitHue XuMHUYEeCKUX COeTMHEHUN Ha POCT CEMSII0NICH perca

Tectupyemoe AKTHBHOCTB, % K KOHTpoto (0ydep)

COCJIMHCHHE 10 mr/n 1 mr/n 0,1 mr/n 0,01 mr/n
KE-5 74,64 +0,93° 82,75 + 5,95? 86,59 + 5,13? 84,56 + 5,52°
MJI-4 111,47 +1,00° *139,88 + 3,35° 119,22 + 6,91° 113,34 £ 2,77°
aMIUTOKCaH 100,99 + 5,64° *72,02 £ 6,78 *78,46 +£2,12° 97,97 + 4,95°
2,4 Jl-nmatpue-Bas | *63,77 + 2,62° 79,56 + 0,91° 90,08 +9,63° -

COJIb (CTaHAapT)

[Ipumeuanue - * mocTOBEpHBIE OTIMYMS MEXAY 3HaYeHHUAMHU B cTpoke mpu p < 0,05, a, 0, B —
JOCTOBEPHBIE OTIIMYUS MEXy 3HaU€HUSIMU B cToj01e mpu P < 0,05

[Tonmy4yeHHbIE pe3yibTaThl CBUACTEIHCTBYIOT O TOM, YTO XapaKkTep M CTENEHb BO3JCHCTBHUS
XUMUYECKUX COCMHEHUH Ha POCT CeMAI0JIeH pefrca JTOCTOBEPHO OTINYAINCh MEXKAY CO0O0H U 10
CpPaBHEHUIO CO CTaHAAPTHHIM TepOunuIom 2,4/1-HaTprueBoi COJIBIO.

Coenunenne KE-5 okaspiBasio nHruOupyomuit 3pQexr Ha npupocT KIETOK ceMsaaoiel npu
BCEX KOHIIEHTpAIMAX, CO CpeIHEW aKTUBHOCThIO 82 % m 0e3 MOCTOBEPHBIX OTIMYMH MEXKIY
OIBITHBIMH BapuaHTaMH (PUCYHOK 1).

W3 momydeHHBIX pe3yabTaTOB CIIEAYyeT, YTO aMWJIOKCaH oO0iajgal  aHAJIOTUYHBIM
OTpHLIATENILHBIM BO3AeWcTBHEM IpH J1o3ax | mr/nm u 0,1 mr/n ¢ aktuBHOCTBIO 72 % 1 78,5 %,
COOTBETCTBEHHO. OTpHULATENBHBIA A(PQEKT aMUIOKCaHAa HAxXOIWICS Ha YpPOBHE JAEHCTBUS
CTaHJapTHOTO MHrHOuTOpa pocta 2,4 Jl-HaTpueBoii conu u npenapara KE-5 B Toit e nose (79,56 %
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u 82,75 %, coorBercTBeHHO). [Ipy MOBBIIIEHWH KOHLEHTpPAIMM aMuilokcana 1o 10 mr/m wumum
noumxenuu a0 0,01 mr/im neficTBre npenapara He OTJIIMYAIOCh OT KOHTPOJIBHOTO Oydepa.

_ E10mr/an BE1mr/an @0,1mr/an [E0,01 mr/n

aKTHBHOCTb, % K KOHTPOJIIO

Pucynoxk 1 — BiusiHue XuMHYECKUX COSTUHEHUN HA POCT CEMSI0NICH pearca

BrisBiieno, uto npemnapat M/I[-4 pu Bcex 103ax 0Ka3bIBaJl CTUMYJIUPYIOIIUM XapaKTep Ha pOCT
cemsiioneil peauca. MakcuMaibHBIA TMOJNIOXKUTEIbHBIA 3 dekt okono 140% mnpenapar M/I-4
OKa3bIBAJ TMpPH KOHIEHTPAUUU | MI/T C BBICOKOW CTETEHBIO JOCTOBEPHOCTH IO CPABHEHUIO C
JAPYTHMH OTBITHBIMU BapHAaHTaMU M KOHTpoJieM (Tabuuia 1).

Takum 00pa3zoMm, BBISIBICHO IIUTOKUHUHUHTHOMpYomee aelictBiue KE-5 He3aBucumo ot 10361
00paboTKK U ammiioKkcaHa npu KoHueHTpauusax 1 mr/n u 0,1 mr/n. Uarubupyrommii spdexrt atux
MpenaparoB JOCTOBEPHO HE OTIMYAJICS OT AHAJIOTMYHOTO ACHCTBUSA CTaHAapTHOrO repounuaa 2,4 J1-
HaTpueBoi conu. [Ipenapar M/[-4 o0Gnagan HUTOKMHUHITOIO0OHON aKTUBHOCTBIO HA POCT ceMsAI0IeH
penuca npu 1o3e 1 mr/m.

Jlutepatypa
1. MImuar E.JO., bunycenko W.A., IIpouyx H.M., Muxanea A.U., Tpodumor Bb.A.,
Y coBepIIeHCTBOBAaHHBIHM CHHTE3 TPETUIHBIX MPONapTUIIOBBIX CIIUPTOB u3

anKWIapwi(reTapiil)KeTOHOB U aretuiieHa mo peakuuun Pasopckoro// XXypHan opraHuueckoi
xumud — 2013 - Nel — C. 18-21.

2. Asylkhanov Zh.S., Kalugin S.N., Rusinov V.L., Mursalieva V.K., Nurzhanova A.A.,
Kozhebaeva Zh.S., Safarova K.A. The initial assenssment of the growth-regulating activity of some
oxane and piperidine derivatives in the system of plant biotests // N3sectuss HTO «Kaxak» - 2019. -
Ne2. —C. 4 -14.

Ty#in. byn >KyMBICTBIH MakcaTbl OipHelle ©CIMIIKTEp KyJbTypaJapblHAAFbl JKOHE OpTYpIl
KOHIICHTPALUAAAFbl 3-THOMPONUHMI-S-aMHUH-1,2,4-Tpra30a TYBIHABUIAPBIHBIH TePOUIMATIK JKOHE
OCIM/Il BIHTAJIAHJBIPYIIBI OCJICEHAUTITIH 3epTTey OOABl. AJBIHFAH TYBIHABLIAPIBIH TePOUIIAITIK
KOHE ©CIMII BIHTATAHABIPYIIBI OEICEHIUIIT aHBIKTANBIN, OJapblH KOHIICEHTPAIHUSFA KOHE CBhIHAK
OOBEKTICIHE TOYENILIITT 3epTTEN/IL.

Abstract. The aim of this work was to study the herbicidal and growth-stimulating activity of 3-
thiopropinyl-5-amino-1,2,4-triazole derivatives on several plant cultures and in various
concentrations. The herbicidal and growth-stimulating activity of the obtained derivatives was
revealed, their dependence on the concentration and the test object was studied.
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B3AMMOJIENCTBUE HOHOTEHHBIX IOBEPXHOCTHO-AKTUBHBIX BEIIIECTB C
OJIOKYJIAHTAMM B BOAHBIX PACTBOPAX

AckanoBa b.A., Onanbek I'.C., Mycab6ekoB K.b.

Kazaxckuit HanimonaneHbI# yHUBEpCHUTET UM.alb-Dapabdbu
r.Anmatsl, PecniyOnuka Kazaxcras,
bahonya_askapova@mail.ru

OpHol U3 aKTyalabHBIX MPOOJIEM OUYUCTKH MPUPOAHBIX U CTOYHBIX BOJ SABIISETCS pa3padoTKa
3G PEKTUBHBIX CIIOCOOOB yHaleHHs] M3 HHUX TOHKOJIUCIIEPCHBIX CEAMMEHTALMOHHO YCTONYMBBIX
gactull. [lns pemieHuss 3TOH  MpoOJEeMbl  UCHOJB3YIOTCS  pa3HOOOpas3Hble  (DIOKYISHTHI,
MpeICTaBIsIoNIe co00l BojopacTBopuMbie monumepsl (BPII), B TOM 4wnciae MOTMAIEKTPOIUTHI
(I19). [ns mosblmienus ¢uokynupyomeid aktuHoctd BPII 10BoibHO 4YacTo HMCHOIB3YHOTCS
AIIEKTPOJIMTHI, COYETass TAKMM 00pa30M MPOLECChl KOArYIISAUK U oKy /1/.

AJBTEepHATUBHBIM CIIOCOOOM ycuiieHus (Quokynupyromei crnocoobnoctu 1D  sBusercs
UCIIOJIb30BAHUE MX KOMITO3HMILHUI C TPOTHUBOMNOJIOXKHO 3apspkeHHbIMEH [IAB /2/. Tlocnennue, kak
M3BECTHO, B3auMozeicTBys ¢ 11D B BogHOU cpeze, CylIECTBEHHO CHUKAKOT IJIOTHOCTh 3apsija U
MOBBIAIOT  TUAPOPOOHOCTh TMOJMMEPHBIX IEMeH  MOJIMAJCKTPOIUTAa. IJTO MPHUBOAMT K
KOMITAaKTH3AIUH MaKPOMOJICKYIIIPHOTO KiTyOKa /3/. MOKHO JOIYCTHUTh, YTO aHAJIOTHYHBIE MPOIECCHI
MPOUCXOAAT TaKKe MpH B3auMojeicTBUU MOHOTeHHBIX [IAB ¢ ywactkamm makpomosexyn I19,
HAXOJISAIIUMHUCS B X «MOCTHKAX» MEX1y YaCTHIIaMH JrcriepcHOi (asbl Bo diokymax /1/.

Lenp  paGoThl:  M3ydYeHHUE  B3aUMOJCHCTBHA  (PIIOKYISHTOB-TIOJIHMIJICKTPOIUTOB  C
MIPOTUBOIOJIOXKHO 3apskeHHbIMU [IAB B BogHOM cpeje.

OOBeKTHI UCCIIEA0BAHNUSA:

B pabote wncnonb30oBaiu MOJMAIEKTPOIUTHI- aHUOHBI HATPHEBYIO COJIb KapOOKCHUMETHII
uemnono3sl (NaKML), katnonHsle nonuaumerunanamaammonnit xsopun (IIJIMIAAX), Zetag
92, Zetag 89, xuto3aH.

B KauecTBe IIOBEPXHOCTHO-aKTHUBHBIX BEILIECTB (ITAB) HCIIOJIb30BAHbI-
uetmntpumerunammonnii 6pomun (LITAB), mumernnaunerunammonnii xnopucteiii (JMIALAX),
Hatpuit gonenuinoensoncynbponar (NallbC).

B3aumopeiictBue nommanektponuroB ¢ [IAB  m3ywanum MeromamMu  BU3KO3UMETPUH,
CHEKTPO(OTOMETPUH U AIIEKTpodopesa.

Pesynbratel uccnenoBanus

[TokazaHo, 4yTO MpH B3aUMOJIEHCTBUU aHMOHHOTO nosnaiekTponnta (NaKMII) ¢ kaTnoHHBIMU
ITAB- LITAb u IAMAIIAX,- npuBeaeHHass BA3KOCTh pacTBOpa (Nmpus) CHayasa, A0 3HAYEHUH
oTHocutenbHOM KoHuUeHTpaiuu IIAB B pactBope n=[[IAB][NaKMILI]= 6+8, cyiecTBeHHO
CHIDKAETCS, @ 3aT€M PacTeT. DTOT IIPOLIECC CONPOBOKAAETCS IPOTUBOIIOJIOKHBIM SIBIEHUEM- POCTOM,
70 3HaYeHU n= 6+8, a 3aTeM CHIKEHHUEM OINTHUYECKOW IUIOTHOCTH cUCTeMBI (A). E-TMoTeHnuan
accouuatos [19 ¢ [TAB npu 3TOM U3MeHsETCS OT OTPULATENBHOTO K MOJIOKUTEIBHOMY 3HAUEHUSM.

AHanoruuHple sBJIE€HUS HAOMIOAAIOTCS B BOAHBIX pacTBOpax CMecel KaTHOHHBIX
nonuaNeKTponuToB ¢ annoHHbIMU [TAB (Na/[JIBC).

[TonydyeHHbIe pe3ynbTaThl MOTYT OBITh OOBSICHEHBI 00pa30BaHMEM acCOIMATOB H3yYEHHBIX
IIOJINAJIEKTPOJIUTOB C IPOTHUBOIIOJIOKHO 3apskeHHbIMU [TAB.
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Tyiiin. by sxymbicTa Ka3ipri 3aMaHfbl ©3eKTi Macesenepain Oipi - TaOUFH KOHE aFbIHAbI CyJIapabl
Tazapty KapacTeipbuiasl. Cynabsl opTanarsl (PIOKYISHTTAPABIH Kapchl 3apsanrairan bA3-0en e3apa
opekerTecy MexaHu3Mi 3epTTenai. COHFBUIAPHI MOIUAIICKTPOIUTTEPAIH (QIOKYISIUSIIBIK KaOineTiH
alTapiplKTail KYIIEHTETIHI aHBIKTAJ/bl, accouuarrap naiaa Oonazabl, OyJ MaKpOMOJEKYISpIIbI
TYWHEKTIH >KHHAKTaJTybIHA SKEJIe .

Summary. This work considers one of the urgent problems of our time - the treatment of natural and
waste water. The mechanism of interaction of flocculants with oppositely charged surfactants in an
aqueous medium is studied. It was found that the latter significantly enhance the flocculating ability
of polyelectrolytes, the formation of associates occurs, which leads to the compaction of the
macromolecular tangle.
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SYNTHESIS AND RESEARCH OF POLYPROPYLENEFUMARATE PHTHALATE

Burkeev M.Zh., Zhumanazarova G.M., Kudaibergen G.K., Aukadieva S.B., Turlybek G.A.

Karaganda state University named after academician E. A. Buketov, Karaganda, Kazakhstan
gaziza.zhumanazarova@mail.ru

Unsaturated polyesters attract the attention of researchers, practitioners and find wide practical
application due to the simplicity of production, efficiency, availability of raw materials. The main
and unique feature of unsaturated polyesters is the ability to copolymerize with various monomers to
form valuable products with a number of physical, chemical and mechanical properties, characterized
by low toxicity and relative availability. As the literature analysis shows, the range of substances
capable of reacting copolymerization with unsaturated polyesters includes only comonomers of
hydrophobic nature /1-3/, synthesized polymeric materials have a structural purpose.

Polypropylenefumarate phthalate was obtained by polycondensation of propylene glycol and
fumaric acid and phthalic anhydride 1,05:0,7:0,3 mole under heating and stirring in nitrogen /4/. After
the reaction mixture reaches a temperature of 120°C, a catalyst is introduced in an amount of 0.2%
of the total mass of the initial monomer mixture. Stirring continued for 8 hours until the water was
completely removed, after which the reaction mixture was cooled to room temperature.
Polycondensation was carried out at 160°C. The course of the reaction was controlled by determining
the acid number and the volume of water released. The resulting resin was purified from the initial
monomers by washing with acetone. The resulting product was identified by IR and NMR
spectroscopy. The molecular weight was determined by gel-permeation chromatography.

Thus, the presence of unsaturated double bonds in the resin molecules allows them to be used
as polymer matrix to produce spatially crosslinked polymers by copolymerization with vinyl
monomers.
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Tyiiin. [TonukoHneHcaus peakiusChl apKbLIbl MONUNponuaeHGyMapaTTanaT aablHIbl. AJTBIHFAH
IaibIp OacTamKel MOHOMEPJIEPICH alleTOHMEH XYY apKbUTBI Ta3apThUIIbl. AbiaFaH oHIM MK-xoHe
SAMP-cniekTpockonusi oficTepiMeH ColiKecTeHAIpiaal. MoONeKynanblK Maccachl Telb-oTKiz0emi
xpomatorpadust 9iciMeH aHbIKTaJIbIHIbI.

Pe3tome. Peaknuell monuKoOHJIEHCAMU NoONy4deH nohunponwieHdymapardranar. [lonydennyro
CMOJIy OYMIIAJIM OT UCXOJHBIX MOHOMEPOB IIyTE€M IPOMBIBAHUS aleTOHOM. [losydeHHbIN NpOAYyKT
unentudunmpoBanu Merogamu UK- u AMP-cniekrpockoniu. MoieKyIsipHYI0 Maccy Ompeesiin
reb-IPOHUKaIoIe XxpoMaTorpaduei.
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BUOHAHOKOMITIO3UTBI HA OCHOBE ITOJIUCAXAPUIOB U JIAITIOHUTA
b.M. XKaxkpin, A.O. Epranuesa, K.b. Myca6ekos

Kazaxckuil HalmoHaIbHBIA YHUBEPCUTET UMEHH anb-Papadu, T. Anmarsl, Pecriybnnka Kazaxcram,

zhakyp.botagoz@mail.ru

B nocnennee BpeMs 60J1b1110€ BHUMAHUE YAEISIETCS CO3JaHUI0O OMOHAaHOKOMIIO3UTOB, B COCTaB
KOTOPBIX BXOJST HaHOPAa3MEPHbIC HEOPraHUYECKUE YaCTHUIIBI, OMONOIMMEpBI WK uX cmecu /1-4/.
OHu 007a1al0T BBICOKOM MEXaHMYECKOHW IMPOYHOCTBIO, IOHMKEHHOH TIOpIOYECThIO U
ra30MpPOHHUIIAEMOCTHI0, OMOCOBMECTHMOCTBIO, OMOPa31araeMoCTbI0, a TAKKE HU3KOM TOKCUYHOCTBIO.
OTH yHUKaJIbHBIE CBOICTBa OMOHAHOKOMITO3UTOB OIIPEEIIAIOT UX UCIIOIb30BaHKE B (DapMaKOJIOIHH,
MUIIEBOM MPOMBIIIEHHOCTH, KOCMETUKE U OMOMEIUIIMHCKOM NHKeHepuu /5/.

B kauectBe GMOIOIUMEPOB OBOJIBHO HAaCTO HCIOJB3YIOTCS MPHPOJHBIE MOJUCAXAPUABI —
XUTO3aH, anbruHaT Na, mpou3BOAHbBIE IEIUII0I03bI U ApP. DTO CBS3aHO C PACHPOCTPAHEHHOCTHIO
yKa3aHHbIX IOJIMCAaXapuaI0B B IPUPOJE, JIETKOCTHIO UX MPOU3BOJICTBA B IPOMBIIIIJIEHHOM MaciuTaoe,
HAIMYHEM y HUX (PU3HUOJIOTHUECKOW aKTUBHOCTH.

XUTO3aH, SIBISAACH KAaTHMOHHBIM IOJIMMEPOM, OOpa3yeT HHTEpPHOJIMMEPHbIE KOMIUIEKCHI C
OTPHILIATEIIFHO  3apsDKEHHBIMH  MOJUDJIEKTPOJIIMTAMH, B dYacTHOCTH, ¢ Na ampruaarom,
kapOokcuMmeTuine/oiao3on u ee Na-poit compio (Na-KMII), pa3snmuyHbIME  TOJUMEPHBIMH
KHCII0TaMu, Ha nipumep ¢ nonuakpunosoit (ITAK) u nomumeraxkpunosoii (IIMAK) kucnoramu. Otu
HAHOKOMIUIEKCHI MOT'YT OBITh HCIIOJIb30BaHbI ISl OYMCTKU MPUPOJHBIX U CTOYHBIX Box /6/, mis
(bopMHUpPOBaHUS PA3TUYHBIX QYHKIIMOHAIBHBIX OJIUMEPOB /7-9/.

Jns pacupeHust (QyHKIMOHAJIBHBIX BO3MOXHOCTEH OMOHAHOKOMIIO3MTOB IPEICTaBISAETCS
1esnecooOpa3HpiM  BapHalnus COCTaBa  IOJIMMEPHOH MaTpUIlbl Ha OCHOBE  KOMIIO3HMIIUU
MOJIUCAaxapuIOB.

Hacrosmas pabora nocssiieHa UCCIeI0BaHUI OMOHAHOKOMIIO3UTOB, CPOPMUPOBAHHBIX W3
XUTO3aHa, KapOOKCHMETHJIEIUII0N03bl, Na-albruHata, a TakKe CHHTETHYECKOW (JIalloOHUT) U
MPUPOAHON (MOHTMOPHIIJIOHUT) TJIMH.

buonanokommo3uTs nonyvanu mo mMeroauke /10/. OH cocTosT B AUCTIEPIUPOBAHIH TOHKOTO
MOPOIIIKA XUTO3aHa (MJIM €r0 CMECH C IPYTHMH TIOJIMCaXapuiaMi) B BOJHOW JUCIIEPCHU TIIUHBI U €€
MOJIKUCIIEHUU C TIOMOUIbIO TJIOKOHO-0-JTAKTOHA, KOTOPBIM, THIPOJIM3YSICh B BOJHOW Cpene,
oOecnieunBan nocreneHHoe cHmxenue pH cpensl. Jlanee B nporecce 3aMeJIEHHOTO BBICYIIMBAHUS
OpOUCXOAMIO0 GOpMUPOBaHHE OHOHAHOKOMIIO3UTA B PEXKHUME CaMOOpraHu3aruu /5/.

[Tonyuennbie OuoHaHokomno3uThl u3ydeHbl Metonamu WK (FTIR) cnekrpockonuu,
pentresogaszoporo ananusza (XRD) u ckanupyroieit 31ekTpoHHoi Mukpockonuu (COM).

IIpn anamuze MK-cnekTpoB 0OHapyK€HO HalMuW€ B HUX XapaKTEPUCTHUECKHUX I10JI0C
1596 cmt (-COO" rpymms). Jdpyrue nonocs norsomenus 3300, 2927, 1023 cm™ cBugeTenscTByior
o samuunn —OH u —CH rpymmn. B UK-ciektpe MMT o6HapyseHsI mo0ck B 06mactu 3620 cm™ (-
OH rpynma), 1022 cm™ u 530 em® (-Si-O rpymmer), 792 em™ u 695 em™ (Mg -O cpssnm).

Pesynbrater nudpakromerpuueckoro (XRD) ananunza MMT cBUIETENBCTBYIOT O pacTUPEHUN
MEXKIIJIOCKOCTHOTO PACCTOSIHUS 3TOrO CIIOMCTOrO antoMocuinkara ot 13,84 A 10 16,93 A. Dro
MOKET OBITh CBSI3aHO C MHTEPKAISIMEH MOJIEKYJ XUTO3aHa B MEXIIAKETHOE MPOCTPAHCTBO (T.H.
rajeper) MOHTMOPHUIOHUTA.

Mopdonoruio moBepXHOCTH MOJYYEHHOTO OMOHAHOKOMIIO3UTA M3y4yanu ¢ nomoribio COM.
OHM CBUIETENBCTBYIOT O PaBHOMEPHOM paclpesieIeHnu MUKpo- 1 HaHodacTull MMT u namnonura
1o 06beMy OMOHAHOKOMIIO3UTA.

Y cTaHOBIIEHO, YTO OMOHAHOKOMITO3UTHI, TIOJTY4YEHHBIE B PUCYTCTBUN HEOONBIINX KOJIUYECTB
(1-2%) rnunepuna, 006Ja1aF0T THOKOCTHIO U MOBBIIIEHHOH MPOYHOCTHIO.
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Pe3rome. B pesynbrate npoBeieHHON pabOThl OBLIH MOTYYCHBI OMOHAHOKOMITO3UTHI M3 TIPUPOTHBIX
MOJINCAXapUIOB U TIWH. bbUTM uccnegoBaHbl OMOHAHOKOMIIO3UTHI C PAa3HBIM COJEpIKaHHUEM
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Abstract. As a result of the work, bionanocomposites from natural polysaccharides and clays were

obtained. Bionanocomposites with different contents of the above substances were investigated to
determine the optimal ratio of polysaccharides and clays.
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OCOBEHHOCTH COPBIIMHA NOHOB HEO/IUMA, PEHUSI U CKAHIUSI
B3AUMOITPOHUKAIOIIIUMH NOJIUMEPHBIMU CETKAMHU HA OCHOBE
T'UJIPOT'EJEN NOJIMAKPAJIOBOM, IOJJUMETAKPUJIOBOM KUCJIOT ¥ ITOJIN-4-
BUHWJINUPUINHA

T.K. xxymanunos, P.I". Kongaypos, A.M. Mmanra3sl

AO «MHucTuTyT XMHuueckux Hayk uM. A.b. bektypoBay, r. AnMatsl, Pecniyonuka Kazaxcran
r-kondaurov@mail.ru

[Tonyyenue B3aumornpoHukamonmx noauMepHbix cetok (BIIC) MoxxHO cuuTath HOBBIM
METOJIOM «CMELICHUS» HE TOJIBKO 3aBEJOMO HECOBMECTHMBIX IIOJUMEPOB, HO M CETYATBIX, 4YTO
no3Bojisier MoauduimpoBarh cBoiictBa mocieanux /1/. BIIC Ha OCHOBe pa3IW4YHBIX IO
XMMHUYECKOMY CTPOECHHIO IOJIMMEPOB OCOOCHHO NEpPCHEKTHBHBI, TaK KaK MX KOMOMHHMpOBAHHUE
JOJDKHO JIaTh MaTepUalibl C IIMPOKUM JTUANa30HOM CBOMCTB /2-4/.

He 3ps Bo BceM MHpeE B IIOCIEAHUE OBl PE3KO BO3POC CIIPOC HA PEAKUE U PEAKO3EMENbHbBIE
Metaiel (PM u P3M), o00ycioBiaeHHBIH HMX YCHWIMBILEHCS pOJIBIO B BEAYLIMX OTPACIIX
IIPOM3BOJICTBA, OOECHEUUBAIOIIMX SKOHOMHYECKYI0 U OOOpPOHHYIO 0€30MacHOCTh JIF0OO0ro
rocy/1apcrBa.

Pecnybnuka Ka3zaxctah — oOAMH H3 KpyNHEHIIMX pPErHOHOB MHpa, O00JaJaroluil
3HAYUTEJIbHBIMH 3allacaMy M MEePCHEKTUBAMU PaCIIUPEHUs] MUHEPAIbHO-ChIPHEBOM 0a3bl PEKUX U
penko3eMeNbHbIX MeTauioB. OIHAaKO Ha CEroJHAIHWM JeHb npousBoactso PM, P3M mu ux
coequHeHnii B Ka3zaxcTtaHe MOXXHO OXapakTepu3oBaThb KaK HeCTaOWJIbHOE, JaJeKo He
COOTBETCTByMOLlee ero noreHuuany. CokpaTwioch, a Ha HEKOTOPbIX NPEIIPUATHAX
IIPUOCTAHOBUJIOCH POU3BOJICTBO 3TUX METAJUIOB.

Mexay TeM ¢ y4eTOM COBPEMEHHBIX M MEepCHEeKTHBHBIX TPeOOBAaHUM pa3BUTHS HAyKU U
TEXHHUKHU B MUPE CIIPOC Ha PEAKOMETAUIbHYIO U PEKO3EMENbHYIO MPOTYKILUIO MOBBIIIAETCS, TPUYEM
BBICOKOPEHTAOENIbHBIM SIBIISIETCS MTPOU3BOACTBO YUCThIX PM 1 P3M 1 ux coeauneHuid. 3Hauur, 1is
PecniyOnukn Kazaxctan HpHOpPUTETHOE HallpaBiieHHE B OyaylleM — 3TO J00blYa, CeJeKIMs,
nonydyeHue yuctbix PM u P3M 1 ux coennHeHuit.

Ha pucynke 1 mpezicraBiieHbl KpuBble cOpOLMU HMOHOB HeoauMa cuHTe3upoBaHHbIMH BIIC
(BIIC(rITAK-TI14BIT) u BIIC(rITIMAK-rT14BIT)). Co BpeMeHeM MPOUCXOIUM yBETUUCHHUE CTEIIEHU
u3BieyeHust HoHOB Heoauma naHHeIMU BIIC. Hanbonee peskuit poct HabmoaaeTcss Ha MPOTSHKEHUN
6 yacos.

n(Nd), %
60

551
50 +

45—-
40—-
35
30—-
25—-
20—-

15 A

—s— BIIC(rMAK-rTI4BIT)

—e— BIIC(rIIMAK-rI14BIT)
1 T T T T T T T T T T T T T’ q
0 4 8 12 16 20 24 28 32 36 40 44 48

Pucynok 1 — 3aBUCHMOCTH CTETIEHU U3BICYCHHUSI MIOHOB HEOIUMA
BIIC(rTTAK-rI14BIT) u BIIC(rTIMAK-rI14BII) ot Bpemenu
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Kak BuAHO M3 MOJIY4YEHHBIX pE3yNIbTAaTOB, HauboJiee HHTEHCHBHO HEOIUM cOpOupyeTcs
BIIC(rITAK-rI14BIT) u BIIC(rIIMAK-rTI4BII) Ha mnporskeHun 6 4YacoB IOCiIE€ Havaia
B3aMMO/ICIICTBHS COJIEBOIO pacTBOpa ¢ MaKpOMOJIeKyIaMH (CTerneHb copouuu cocrasiseT 35,4% u
32,7%). OT4eTnuBO BUJHO, YTO IOcie 24 4acoB B3aUMOJICHCTBUS JAaHHBIM MapaMETp BO3pPacTacT
HE3HAYUTENIbHO, YTO YKa3bIBAaeT Ha MPHUOJIMKEHHE K COCTOSHHUIO paBHOBecHs. MakcuMmanbHbIE
3Hauenus (52,6% u 50,9%) nocrurarorcs npu 48 yacax.

3aBUCUMOCTh CTENEHH W3BJICYCHUS] MOHOB PEHHs OT BPEMEHH Ipe/CTaBicHa Ha PUCYHKE 2.
HaubGonee wunteHcuBHO B3ammopeiictBue BIIC(rIIAK-rI14BIT) wu BIIC(rIIMAK-rI14BIT)
B3aMMO/ICICTBYIOT HA MPOTSKEHUU 6 4acoB (Ipu 3ToM u3Biekaercs 42,6% u 39,1% cooTBEeTCTBEHHO.
JlanbHeiinee B3aMMOACHCTBIE IPUBOIUT K YBEITMUCHHIO CTEIIEHH copOIru. OCHOBHOE KOJIMUYECTBO
peHust copOupyercss B TeueHHe 24 YacoB, IIOCIE OSTOr0 CTENEHb HW3BJICYEHHUS BO3pACTaeT
HE3HAYUTENIFHO, YTO CBS3aHO C NPUONMKEHHEM K COCTOSHHUIO paBHOBecHs. MakcHUMallbHbIC
3HaueHus (56,3% u 54,4%) crenenu u3BnedeHus HaOMOAa0TCs MpH 48 yacax.
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PrcyHOK 2 — 3aBUCHUMOCTH CTENIEHU U3BJICYECHUSI HOHOB PEHUS
BIIC(rITAK-rI14BII) u BIIC(rIIMAK-rI14BII) oT Bpemenu

Ha pucynke 3 mpuBeneHbl 3aBUCUMOCTH CTenieHU u3BiedeHus noHoB ckanaus BITC(rITAK-
r[14BIT) u BIIC(rTIMAK-rII4BII) ot Bpemenu. BunHo, 94T0 OCHOBHOE KOJHUYECTBO MeTaiia (/10
40%) wu3BiNeKaeTcs Ha TNpOTsHKeHMH 6 dacoB. [lanpHeliee yBenWYeHHE CTENEHU CcoOpOIUu
MPOUCXOJUT MEHee WHTCHCHBHO, UTO YKa3blBaeT Ha MPHUOIMKEHHE K  COCTOSHUIO
AJIEKTPOXMMHUUYECKOTO paBHOBecHe. MakcUMallbHbIE 3HAa4YeHUs HaOMIomaroTcs npu 48 dyacax
B3auMozeiictBus BIIC ¢ pacTBopoM comu. 3HaueHHs TapaMeTpa BO BTOPOM CIIydae HUXKE, TOCKOJIbKY
B cTpykrype BIIC mnpucyrctByeT OOBEMHBIN METHUIBHBIM 3aMECTUTENb, KOTOPBIA 3aTpyqHSET
MOHM3ALUIO IOJUMEPHOMN CETKH.

Kak BUIHO 13 OJTy4E€HHBIX pe3y/IbTaTOB, HEJJOCTATOUYHO BHICOKHE 3HAYEHHS CTENIEHU COpOIIUU
MOHOB HEOJIMMa, PEHUSI U CKaHUs CBA3aHBI C TEM, YTO MPOLIECC MOHUBALMH JAHHBIX MOJIUMEPHBIX
ctpykryp (BIIC) 3arpynnen tem, uro B ctpykType BIIC mmeroTcs meperieTeHus: MOJMMEPHBIX
neneii. JlaHHoe sBIIEHWE 3aTPyAHSAET pa3BOpPauYMBAHHE MAKPOMOJICKYJISIPHOTO KIyOKa TMpu
B3aUMOJEHCTBUM ¢ pacTBopoM. Kak ciencTBue, HEZOCTaTOYHO BBICOKHE 3HAUEHUS CTENEHU
W3BJICUYCHHUS 1IEJIEBBIX HOHOB METAJIJIOB.
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PucyHok 3 — 3aBUCHUMOCTH CTENIEHU U3BJICYCHUS HOHOB CKAHUs
BIIC(rITAK-rI14BII) u BIIC(rIIMAK-rI14BII) ot Bpemenu
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Pestome. CupexkTopianfaH MOJMKBIIIKBUI KOHE IMOJIMHEr13 HETi31HJAEer! e3apa eTIMAl MOJUMEPIIiK
topnap (OI1T) ansinran. Heonum, penuid, ckananii nonaapsina OIITHEIH cOpOIUSIBIK KACHETTEPiH
3epTTeN/l.

Abstract. Interpenetrate polymer networks (IPN) based of rare-crosslinked polyacids and polybases

are obtained. Sorption properties of the IPN in relation to neodymium, rhenium and scandium ions
are studied.
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BETTIK AKTHUBTI 3ATTAP - IOJIMAKPHJIAMUJ KOMITIO3UILIUAJIAPBIHbBIH
BETTIK KACUETTEPI

O6ey H., Ocmanosa XX.b., Myca6ekoB K.b.

On-Dapabu areiagarsl Kazak YTTeIK yHHBEpCcUTETI. AMaThl K., Kazakcran Pecmybmukacsr,
nurgeldi-abeu@mail.ru

XKymbic Gepinren BA3 — monumep NONMMAaKpHIIaMHUI KOMIO3MLUS EpITIHAUIEPiHIH OETTiK
KaCHETTEPIH dp TYPJIl 9MICTep apKbUIbI 3epTTEyre apHaJFaH. beTTiK akTHBTI 3aTTapMEH IOJUMED
KOMITO3ULIUSICHl OHAIPICTIH TYPJIi cajajapblHIa, COHBIMEH KaTap KYHIENIKTI TYpMbICTa Jla YJIKEH
KoJaHbicka ue. BA3 — momuMep KOMIIO3ULHMACHIH KOCY apKbUIbl OCTTIK (hazaapanblk KaOaTThIH
KAaCHeTTEPiH alTapibIKTail e3repryre 601aabl. JKone BA3 — momumep KOMIO3UIUSICBIH METAI AP, IbI
KOppO3usaH Koprayla, MyHaill eHJipy calajapblHAa, epT COHIIpyre KaxeTTi KeOiKTep aiynaa
naiinanananpl /1/. CoHmplkTaH OCTTIK AKTHBTI 3aTTapMEH IMOJMMEP KOMIIO3UIIMSACHIHBIH OCTTIK
KAaCHUETTEPiH 3epTTey 03€KT1 MaceseHiH Oipi. beTTik akTUBTI 3aTTapMeH NOJTUMEP KOMITO3UIIUACHIHBIH
OCTTIK KAaCHETTEPIH 3ePTTEY apKbLIbl, OJIAPBIH dp TYPJIi canajapaa KOJJaHybIH aHbIKTayFa 00JIa Ibl.
Con apkpbuibl BA3 — nonumep KOMITO3UIUSICHIH KYHIENIKTI TYPMBIC TE€H aybUl MIApYyallbUIbIFbIHA,
KYFBIII 3aTTap MIBIFApy/a, TaMaK ©HEPKICIOIHEe, METUITMHAIBIK OHIIpICTepe, MyHall callachIHIa
KOHE T.0. Kol cananap/ia KoJIaHyFa yoJI ambiiaas /3/.

Byt skyMBICTBIH MakcaThl - monumep nonuakpuinamuake (ITAA) GeTTik akTUBTI 3aTTap KOCHIIL,
KOMITO3HIIUS JKacay apKbLUIbl OHBIH OCTTIK KACHETTEPIiH aiiTapibIKTail e3repTy 00JbIn TaObULbI /4/.

Byn xymeicTeiH MiHAeTTepi BA3 — [TAA KOMIO3UIMSITAPBIHBIH €PITIHIUIEPIH aja OTHIPHII,
ONapIblH op TYpJi KOHIEHTpaUusgarbl O€TTIK KACHUeTTEpiH, SFHH, OCTTIK KepulylH >KoHE
a7IcOpOLUACHIH, KaTThl JiIeHe OeTiHE XYFy KYOBUIBICHIH IIETTIK OYPBILIbIH KOHE Ba3eJIUH Maiibl/cy
AMYIBCUSIIAPABIH TYPAKTHUIBIFBIHA OCEPIH AHBIKTAY.

JKyMmbicTa aHHOHIBIK OETTIK aKTUBTI 3aT - Cyibdanoi (CD) - ambIK capbl TYCTI, HICCI3 HEMECE
KEPOCUHHIH 9JICi3 Mici 6ap TYHIpIIIKTENreH YHTAK, MOJIEKYIaJIbIK Maccachl 342,4 r/MOJb, KATHOH/IBIK
O€TTIK aKTHBTI 3aT - ueTmnupuanHuii-N-opomuai (LII1B) - monexynansik Maccacsl 384,45 r/moub,
nonumep - nomuakpuiamun (ITAA) - monekynanslk Maccacsl 71 r/Moib.

Epitiaainig OeTTIK Kepulyl TaMIIbUIapAbl caHay (CTaJOTMOMETPIIK) oAiciMeH emmeHl. On
YIIIH aJJbIMEH KOHIIEHTPAIUSICHI 1-10°+1-10" monw/n Gonatein BA3 epitinainepi xoHe BA3-
HoJMMeEp epiTiHaliepi nanbiHAanans! /7/. By xyMmbic eki Oeikke OOIHIN >KacajablHIbL: OipiHII
Oenirinae JalbIHIANFaH epITIHAUIEPIHIH OTTIK KepidyiHiH KOHLEHTpAIUsIFa TOYeJIUTIIrl
AHBIKTAJ/IBl; €KIHINI O6JriHAe KaTThl aacoOpOEHT epITIHAIre EHTI3UIIN, 3aTThIH KaTThl OeTTeri
a/IcOpOLMACHIH aHBIKTAI, aACOPOCHTTIH MEHIIIKTI OETTIK ay/laHbIH €CEeNTeNiH/I].

OMyIbCHANAPAB ATy YIIiH aaaeiMeH KoruerTpammscsl 1-10° + 1.107 momns/n Gomatein BA3
epitiHaiepi xoHe bA3-nmonumep epiTiHaiaepi AaibIHIaTa/Ibl, €KIHII KOMIIOHEHT PETiH/e Ba3eluH
Maiibl anbIHAbl. Bazennn Maiibl/cy SMyabCHsIIap/IbIH TYPAKTBIIBIFBIH 3€PTTEY )KYMBICBIH JKacay YIIiH
BIIBICKA 5 MJI JaWbIHIAIFaH €PITIH/IICH, TOMEH KOHIIEHTpaIusaaaH Oactan KYHBUIIBI dKOHE 5 MII
BazeIMH Maibl Kyibuiasl. Exi epiTiHzici Gap bIIBICTBI 5 MHUHYT >KaKChUIAI apajacThIpy Kepek.
Bazenun maiibl/cy amynbcusiap/ibiH ekl pazara 6eiHy yaKbIThl IMYIbCUSIIAPABbIH TYPAKThUIBIFbIH
kepceteni /8.

Toxipube apKbLIbl OETTIK KEPUIYA1H U30TepMachl apKbLIbl MuIiena Ty3rim bA3-napabig [TAA-
TIEH CYJIbI epITIHAUIEPIHIH ©3apa opeKeTTecy epeKIlenikTepi 3epTirreni. Hotuxkecinne, noaumepain
KacueTiH bA3-1ieH KoMIO3UIMs KYPBII ©3repyre 00JIaThIHIbIFbI aHBIKTANbL. ToxiprOe HoTHKeIepl
cypet 1 5xoHe cypeT 2 Jie KopCeTiIi.
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Cyper 2 - ITAA, cynbdanon xxoHe cynbpaHoa-IIAA komMno3uuus cyisl epiTiIHAUIEPIHIH OETTIK
Keplly n3oTepMaiapbl

BA3 xone BA3-nonumep epiTiHAinepi yiiH OeTTik KepiryaiH nzorepmachl apkbuisl MTKK
MoH1 aHbIKTan sl (Kecte 1).

Kecre 1 - BA3 xone bA3-nonumep epitinauiepiniy MTKK moni

BA3 MTKK BA3-TTAA MTKK
MOJIB/J MOJIB/T

1116 6.3-10° LITB-TTAA 8.9-10°
Cynbhanon 8.9-10° Cynbdanon - [TAA 12.6:10°

Exi cyper ’oHe KecTeIeH KOpill TYpFaHbIMbI31ald, KOHIIEHTPAIU ©CKEH CailblH OeTTIK KepiTy
mamMackl ToMeH e 1. SIFHMI ekl n30TepMa KUCHIFBIHIAFbI HOTHKETIEP OOMBIHIIA MTOTUMEPAIH OETTIK
aKTUBTUIITH apTTBIPY YIIIH XyHere OETTIK aKTHUBTI 3aTTap EHII3UIy KepeK JEreH KOpPbITHIHJIbIFa
Kenmyre Oonaibl. AJBIHFAH HOTHXKenep OolbiHmAa BA3-monuMep KOMIIO3UIHUSACHIH MYHAWIbI
BIFBICTBIPBII LIBIFAPYFa KOJIAHBLTYbl OOMBIHIIIA OOJKAM >KacaIbIHIbI.

oaueoner
1. Borouxuii C.C.Kypc xommonanon xumuu M.: Xumus,1976. - 512¢.

70



Abpam3on A. A., I'aeBoii I'. M. IloBepxHOCTHO-aKTHBHBIE BemiecTBa. - JI.: Xumus, 1979. - 376

K. b. Myca6exkos, K. XK. O6aueB Komnounreik xumus, Anmatsl, 2011. C 47.

®pouos 1O. I'. Kypc komtoninoi xumuu. [10BepXHOCTHBIE SABICHUS U AUCIIEPCHBIE CUCTEMBI. -
.» Xumus, 1989.-462 c.

A. E. I'ery3un «Ily3bipu», bubnunorexa Keant. — M.: Hayka, 1985. C.596

Anamcon A. ®usnueckast xumus nosepxHocreit. M., 1979. C. 423

R.A. Foty, C.M. Pfleger, G. Forgacs, M.S. Stelnberg Surface tensions of embryonic tissues
predlct their mutual envelopment behavior. Development 1996. C. 505-562
8. P. W. Tasker. The surface energies, surface tensions and surface structure of the alkali halide
crystals. P. 119-136 Jun 1978. C. 52

NouZA®Wo N

Tyiiin. byn sxymbicta BA3-monmakpunamMun THOJIMMEpl KOMITO3HIMACBIHBIH OETTIK Kepiiyi
3eprrenai. Hotmxkecinne nmonumepAid OCTTIK aKTUBTUIITIH apTTHIpY YIIIH Kyiere OeTTiK aKTUBTI
3aTTap eHri3UTy KepeK eKCH I JTIEeIICHII.

Abstract. In this work, the surface tension of the composition of the SAS-polyacrylamide polymer

was investigated. As a result, it has been proven that surface-active substances should be introduced
into the system to increase the surface activity of the polymer.
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Kazipri ke3ge KOJJIOMATHIK XUMHUSHBIH MaHBI3BI MOceeNepi — AMCIEPCTi KyhHenepaiH
TYPAKTBUIBIFBI OOJIBIN TaObLIAIbl. DMYIBCUS, CYCIIEH3US, T.0. IUCHEPCTI XKyienep Typakchi3 00T
KeJedi. DMYJIbCUSHBIH TYPaKTaHybl MEH TYPaKCHI3TaHABIPY MOceleci KOJUIOMATHIK XUMUSHBIH
TarchIpMaliap KaTapblH/Ia HETi3T1 OPBIH alajbl.. TaOUFU )KoOHE CHHTETHKAJIBIK OCTTI aKTUBTI 3aTTap
(berTik-OenceHal 3aTTap) KOCMETUKA CajlachlHIA HETi3rl KaKeTTI €H 3aMaHayd KOMIIOHEHT 0ol
tabbianpl.. Onap ere MaHbI3Ibl KAMTAMacChl3 €TETIH KOCMETHKAJIBIK UHTPEAUCHTTEP KOOIKTEHY,
KYFY, SMYJIbCHSI, TUCTIEPCHS, TOMOTCHU3AIINS, TYPAKTHIIBIK oHiMaep. /1-2/

3epTTeyaiH NEPCIEeKTUBANBIK OaFbITHIOETTIK-aKTUBTI KOocnanapAbl 3epTTey OoJbIn
TaObUIabl, OUTKEHI OJlapAa CHHEPTeTHKAIIBIK dcepiepi jKky3ere acbipbuiaabl. byn esrepictep BA3
KOCIAChIHJaFbl KOMIIOHEHTTEP/IIH Oip-OipiMeH opekeTTecyiHe OaiaHbICThl. O1e0H MATIMETTEp
KOCIIa KOMITOHEHTTEPIHIH OETTIK KepiIyre acep eTyi KoHe KpUTHUKAIBIK MULIEIIa TY31UIyiHiH acepi,
BA3-1bIH  afcopOuMsuIaHybl MEH SKYKKBIII Kachuertepi 3eprrenred. /3/ bipak Ta MyHmai
KOCHAIAPABIH KYpPaMbIH TaHIAy oOJETTe OMIUPHKAIBIK >KOJIMEH >Ky3ere acauel. OcbiFan
OaiiaHbICTBl OETTIK AaKTHBTI 3aTTap MEH CHHTETUKAJBIK MOJHUAJICKTPOIUTTEDP KOMITO3UIUSCHIH
MIEPCIIEKTUBTI KOJIAAHBUTYBI KopceTiireH. Ce6ebi Oyt (hazanapabid OelliHy meKapachlHaa TY3UIreH
accoluaTTapJblH OCTTIK aKTUBTI KOHE (DU3HKO-XUMUSUIBIK KAcHETTEpiH OacKapyra MYMKIHJIIK
Oepemi. DMynbcHsUIap TEPMOIUHAMHUKAIBIK TYpakchi3 Oonbin keneni. OHBIH cebedi OerTik
KabaTTarbel 00C SHEPTUSIHBIH APTHIK MOIIIEPiHiH 00mybI. /4/.

3epTTey JKYMBICTBIH MAaKCaThl — 3MYJIbCHSUIAD ATy OHE OHBIH TYPAKTHUIBIFEIHA OHBIH
TYpPaKTBUIBIFBIHA HOHJBIK, HOHABIK eMec BA3 koHe onapAblH KOMIO3HUIIMSUIAPBIHBIH dCepiH
3epTTey.

XKana monukoMIIeKcTepal amy MakcaTbiHga BA3-mapaplH ocepiH 3epTTey MakcaTblHAa
noHABIK BA3 perinae Hatpuii onearbl, HOHABIK emec BA3 perinme TBuH-80 xoHE oJapablH
KOMITO3UIUSIAPBI aIbIHBL. Byl KOMIO3WIUSIApABIH TYPAKTAHABIPFBIINI MEXaHU3MIH aHBIKTAy
YIIIH 6CIMAIK Maiibl/Cy SMYJIbCUSACHI 3€PTTEN/IL.

byn BA3-mapapl anran ce6e0iMi3 3alajichl3 KOHE KOCMETHKaJa KeH KOJJIaHBUIATHIH,
TITIPKEH I PTIITIK KACHET KOPCETIEeH/ 11,051 3anaicei3 opranblH pH — Ha ce3imTan emec. TBuH -80
KOCMETHKAJa,TYPMbICTA KEH KOJJAHBUIATHIH, TITIPKEHIIPTIITIK KAaCHET KOpPCETIEHTIH,
BUTFaJIZJaHIBIPFBILI 5KOHE THIHBIIITAHBIPYIIBI acepi 6ap noHoreHciz bA3-nap.

JKyMBICTBIH MaKcaThIHA COMKeC Maii-/Cy SMyNbCcHsIChI anbIHAbL. O YIIIiH Mai (a3acel peTiHae
oCIMIIK Maibl anbiHABl. KocMeTnkaga eciMaiKk Mail HETi3rl MIHMKi3aT K31 PEeTIHAe KOJIaHbLIA bl
KOHE OCIMJIIK Maibl ©31HIH KOJ XKETIMAUIITIMEH, ap3aHIbUIbIFbIMEH THIMI1. OChIFaH OaillaHbICThI
CYWBIK Mai/Cy SMYJIbCUSCHIH aTyIbIH MaHBI3BI 30].

TypakTel na THIMALI 3MyJbCUsUIap ajldy YIIH ©ciMIIK Maii/cy (azanapblHbIH KaThIHACHIH
aHbIKTaI Ay Kepek. COHABIKTaH, ajIbIMeH (hazaiiap IbH OpTYpJIi Kenem ik KarbiHackiama (10:90,
20:80, 30:70, 40:60, 50:50, 60:40, 70:30, 80:20, 90:10) ecimaik Maiibl/cy IMYIbCHUSIIAPHI ATBIHBI,
OJIApJIbIH TYPAKTHUIBIFBI AHBIKTAIIBI. AJIBIHFAH HOTWKeNep OoWbrHIIA (1-CypeT) eH TypaKThl
smynbeusinap 40:60 xareiHachl Oonbpl. OCIMIIK Mail/Cy AMYNbCHUSACHI TYpPaKChI3 OOJBIN Kelenl,
OJIapABIH «OMIP CYPY YaKbIThD) COWKECIHIIIE a3.
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VAKBIT, C

1-cypet. Op TypJii KaTbIHACTaFbl KYHOAFBIC MAHbI/Cy IMYIIbCHSUIAPBIHBIH OY3bLUTY KHHETHKAIBIK
kuceIkTapsl: 1-70:30; 2-60:40; 3-50:50; 4-40:60; 5-30:70.

byn naucmepcri  kyHenepliH TEPMOAMHAMHUKAIBIK — TYPAKCBI3AbIFbIHA  OaillaHBICTHI.
COHIBIKTaH SMYJIbCUSIIAPIBIH TYPAKTBUIBIFBIH apTTHIPY YIIiH aHHOHAB! BA3 skoHe HOHCHI3 OeTTiK-
aKTHBTI 3aTTap JKOHE OJIapblH KOMIIO3ULMSJIAPBIHBIH dCEpl kKOHE OJapiblH eMip CYpy YaKbIThl
seprrenmi. Taburatsl op Typiai BA3 KocnanapbIMeH TypaKTaHABIPBUIFaH Maii-Cy SMYIIbCHUSIIAPBIHBIH
HET13T1 KOJUIOUTHI - XUMHSUIBIK 3aH/bUIBIKTaphl aHBIKTANIbl. 3epTTEIreH Kocnaa HoHabl BA3-1b1H
apThIK MeJiepl Ke3lHAe CUHepreTHKanblK 3(dekT OalKamaTblHbl KepceTuieAl. OMYIbCUSHBIH
TYPaKTBUIBIFBIH OJIaH apbl Kapail apTTHIPBIIN, KaKChl HOTHXKETe KOJI JKeTKI3y YILIiH HaTpui oyieaTsl
MeH TBuH-80-HIH KOMITO3UIMSUIAPHl JalbIHAANIBL. bBipiHIII KOMITO3WIUS HATPUK OJeaThl
(0,1momb/m) xone TBUH-80-HIH op TYpJl KOHIIEHTPALUACHIHAH, aJl €KiHIII KOMIO3ULUS KepiCiHIIIe
Teun-80 (0,1MO0b/7) KOHE HATPHUI OJEATHIHBIH Op TYPJIl KOHIICHTPAlUAChIHAH Typajbl. OcChl
KOMIO3ULUsIap OOMBIHIIA KYHOAFbIC Mailbl/Cy 3MYNbCUSCBIHBIH TYPAaKTBUIBIFBI 3epTTenil (2

cyper).
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YAKBIT, C

1-10"momns/11; 2-10"*momns/11; 3-103moms/1; 4-10momns/1; 5-10 Moms/1
2-cypet. TBun-80 (0,1Momb/1) + HATPHIA O€aThl KOMITO3UIIUSCHI KATBICBIHIAFBI AMYJIbCHUSIIAPIbIH
OY3BUTYBIHBIH KHHETHKAIBIK KHCHIKTAPHI.
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AJBIHFaH HOTIKeNepi OoibIHIIA eMip CYpy YakbIThl ecentenii. Hotmxkenep nuarpammana
kepceTinmi.(3cyper)
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B OmynbcuanapabiH emip

2000 CYPY Y3aKTblfbl

1500
1000

500

0

1- 6:4, 2-Harpwuii onearsl, 3- TBun-80, 4-Hatpuii onearsi+TBunH-80
3-cypet. DMyIbCUsIIapABl OMIp CYPY Y3aKTHIFBI )kKoHE oflapra bA3-nmapabiy acepi

3epTTey HOTHXKECiHe OCTTIK aKTHBTI 3aTTAPMEH OJIAP.IBIH KOMITO3UIHSIIAPBI SMYJIbCUSIHBIH
TYPAaKTBUIBIFBIHA THIM/I1 3CEP €Till, OJIAPJbIH 6MIp CYPY YaKbIThIH Y3apTaabl. TaHIanFaH dMYIbCHUS
TYPaKThUIBIFBIHA JKeKe BA3-1ap/ibIH KoHE oJIapAbIH KOMIO3UIIMSIIAPBIHBIH acepi 3eprrenii. Keke
BA3-n1pb1 eHrisreHzie SMylnbCUSTIAPIbIH OMip Ccypy YakbIThl 45-50 MHH-Ka y3apca, KOMIO3HUIIUS
enrizrenge 60-65 muH-Ka neiid aptTel. JKeke kommoHeHTTepAeH HMOHCHI3 BA3 Teuu-80, an
komnozutsaan 0,1 mons/n TuH-80 Men 0,1MoIb/1 HATpUIA OJeaThIHAH TYPATHIH KOMITJIEKC KaKChI
HOTHIKE KOPCETTI.

Oneduer

1. IOnycoB A.A., Xapm3oB H.H. BriusiHue aHMOHHBIX MMOBEPXHOCTHO- AKTUBHBIX BELIECTB Ha
ANEKTPUYECKYIO TPOBOJAUMOCTH OOpPaTHOM OSMYJIbCHUM B JUAJIEKTPUUYECKOM THAPOPOOHOM
kamuusipe. //Konnouauoii xypHa,2007, Tom69,Ned,c.563-566.

2. borpanosa 10.I"., [lomxukosa B./l., Cymm Bb.JI. CMaunBaH#e TBEPIBIX TNl BOAHBIMU PACTBOPAMHU
6unapubix cmeceil [TAB. //Komnonas. xypHaain. -2003. T:65, Ne3. —¢.316-32.

3. OwmapoBa K.MU. AncopbumonHoe MoauduIupoBaHHE MOBEPXHOCTH TBEPABIX  TeI
CUHTETHUYECKUMU TOJTUDIIEKTPOIUTAMH U TIOTUKOMILIEKCAMU: JHCC. ... JOKT. XuM. Hayk:. 02.00.11.
— Ammarer: 2005. -6. 267

4. KymaprammeBa C.III. MycabekoB K.b. IloBepxHOCTHOE HATsSHKEHHE KOMITO3UIIUU
MOJIUTEKCAMETHIICHTYaHU/IMH ~ THPOXJIOPH/I-TIOBEPXHOCTHO-aKTHBHBIE BemiecTBa // BecTHHK
KazHY. Cep. xum. 2012 Nel, 276 - 280 ctp., 5 - c1p.

5. O.A. EcumoBa, H.E. bekrypranosa, M.XK. Kepumkynosa, C.III. Kymapranuesa, K.b.
MycabekoB. [leiicTBue MeTalm/1a U ero KOMIUIEKca ¢ HEeTHIIMUPUIMHAN OpomHuia Ha BO30OyIuTeNei
OomnesHel pactennit Xanthomonas campestre u clavibacter michigansis / M3sectust HAH PK, 2015
r., T. 3, Ned411 C. 142-148

Pe3srome. bbulM 1MOIydeHBl DMYJIBCHM BOJHO-PACTUTEIIBHHOIO Macila, H3Y4Y€Hbl BIIUSHUE
KOMITO3UIIMM C AaHMOHOBBIMH M HEMOHOIECHHBIE IIOBEPXHOCTHO-aKTHBHBIMHU BEIIECTBAMHM Ha HX
YCTOMYMBOCTb M BPEMsI UX >KM3HHU. YCTAHOBJIEHO B3aUMOJEHCTBUE MeXAy nepBUuHbIMU [IAB -
CTa0MJIN3aTOPOM, MAaCISTHBIMU (ha3aMHU M CBOMCTBAMU SMYJIbCUOHHON KOMITO3ULIMU € KOJJIOUAHO -
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XUMHUYECKUMH XapakTepucTukamu. M3yueHo BnusHHME oTAenbHbIX [IAB m mx kommnosunuii Ha
YCTOMYMBOCTHh BBIOpaHHOW AMynbcun. [lpu BBeaeHun otnenbHbIX [TAB mpomomkuTenbHOCTH
KU3HU SMYJIbCUN yBenuuuBaeTcss Ha 45-50 MMH, IpU BBEIEHUU KOMIO3ULUU-70 60-65 MuH.
Xopowmuil pe3ysbTar noka3aja KOMIUIEKC U3 OTJEIbHBIX KOMIOHEHTOB HenoHOoreHHble [IAB TBun-
80, a u3 kommno3uiuii-0,1 1 mone/n Teun-80 1 0,1 H HaTpus oneara.

Abstract. Annotation. It was obtained an emulsion of the type water-vegetable oil and was studied
the influence of the composition of anionic and nonionic SAS on the stability and life time. When
the colloid-chemical description of the initial SAS-stabilizer was obtained as a ratio between the oil
phase and the properties of the emulsion composition. The effect of a separate surfactant and their
composition on the stabilization of the selected emulsion was studied. If with the introduction of a
SAS, the lifetime of the emulsion extends for 45-50 minutes, then with the introduction of the
composition it extends up to 60-65 minutes. Good results were shown from the individual
components of the nonionic SAS Tween-80, from the composition of the complex consisting of 0.1n
mol / L Tween-80 and 0.1n sodium oleate.
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BA3-ITIOJIMMEP KOMIIO3NIUAJIBIK KOBIKTEPAEI'T IINIATO-I'UBBC
KAHAJJAPBIHIAT'BI KAITUJJIAPJIBIK KblCbIMbI

Tanrar A., Ocnanoga XX.b., Mycabekos K.b.

On-dapabu aTeiHaarel Kazak ¥ ATTHIK yHUBEpcUTeTI. AMaThI K., Kazakcran PecryOnukacei,
aibotik_25@mail.ru

Kazakcranpaa, acipece, OHTYCTIK OHipiep/ie KONIbIH KbUIIIBIK KYHI KOXKETTUIIK Tanmnai, eprey
apKbUIbl KOMBUIBIT KaThlp. OHBIMEH KOcCa JKalIbl KepaTHUHAEp MIalliTa, cakaiaa, MyHi3 >KoHe
TYAKTapIbIH KypaMbiaaa 6osast /1/. Ocel yakbITKa SHiH )KYH KepaTHHIHEH KOOIKTY3TilITep/Ii ayFa
KOHLI 0611HOEH KereH.

PecnyOnukampi3a KepaTHHAI Kypamabl IIUKI3aTTHIH (KBUILIIBIK, JKYH) jKoHE ne Oacka
KOMITOHEHTTEP/IiH (XMMHSUIBIK PEaKTHUBTEP) KOJ KETiMAI OONybl, *KYHHEH KOOIKTY3rilTepai aiy
CUHTE3IHIH KapanalbIMIBUIBIFEI JKaHA KOOIKTY3TIITepAiH ap3aH OonybIMeH (0acka enjaepicH
KeNeTiH KoeOIKTY3riIITepMEeH CalbICThipFanaa) epekmieneHeni. CoOHBIMEH KaTap KepaTUHI1
KOOIKTY3rill TaOWFH INWKI3aTTaH AaJbIHFAHJBIKTaH ASKOJIOTHSUIBIK Kayirci3 eHiM. OChIHBIH 09pi
PecryOnukaMbI3iblH, TYpil KOOIKTY3rilITepre MyKTa)X €KeHIH OepiireH 3epTTEyHAiH ©3eKTLIiriHe
Tonelt 60Iabl.

3epTTeyAiH KaHAIIBUIABIFBI IIMKI3aT KYHHEH >KOHE OfaH OeTTIK — aKTHUBTI 3aTTap KOCHII
MOTUGUKAIISIIBIK  KacHeTTepi 0ap KaXeTTI TEeXHHKAIBIK (KOOiKTI OETOH MKoHE KYPBUIBIC
MaTepuaiap eHJIIpici) MakcarTapaa MaifalaHaThIH KaHAa KOMIIO3MIMSIIBIK KOOIKTY3TIIITEp aity
OO0JIBITT TaOBLTATBI.

Kana keOIKTy3rimTep amy >koHE oJlapIbIH KACUETTEPiH 3ePTTEY KOJUIOUATHIK XHUMHUSIIaFbl aJiFa
KOWBLIFaH MaKcaTTapbIHbIH 0ipi. OHBIH ce0e01 KOOIKTEPIiH OpT COHAIPYIe, KYPBUIBICTA, KEH OHIIPY
kKoHe OailpiTyna, IIaH ycTayaa, MEIUIIMHA/AA, TaMaK JKOHE KOCMETHMKa OHEpKAciOill canajapblHa
KOIITeT KOJJJaHBUTYbIHA TiKeJIeH O0alIaHbICTHI.

3epTTey HbICaHAAphl PETiHAE KePaTUH HEri3iHAeri KOOIKTY3rimTep HeTUATPUMETUIAMMOHUN
opomuni (LIIB), monurekcameTuiaeHryaHuInH Xjaopual (tayapiaslk atel metauuj (MLI)) Oomnbin
TaObLIAILI.

XKymbicTeiH MakcaThl Ka3akcTaHHBIH KepaTHH Kypambl (KYH) TaOWFHM IIUKI3aTbIHAH >KaHa
KOMITO3UIUSUTBIK KOOIKTEP/IIH MUCIEPCTUIIT )KoHe KaOBIPIIAKThIH KaJbIHIABIFBl TYpalbl KOCBIMIIA
MATIMeT aiy yuiH keoiktepiH [Tnaro-I'n60c kaHannapeIHaaFbl KATUIIISPIIBIK KbICBIMBIH 3€PTTEY.

1 - cyperre ke0ikTiH Ilnato-I'm66c kaHanmapbIHIAFbl KamWUIAPJBIK KbICBIMHBIH €3repic
KMHETUKACHIHBIH, KOOIk OaraHbIHBIH OuikTiri h=0,2M OosiFaHgarbl KHUCHIKTApbl KENTIPUITEH.
Omnieynep KbICBIMHBIH MakCUMaN bl (APmax) MOHIHE ACHIH KYPri3iiii.

Makcumanapl KamWUSIPABIK KBICBIMHBIH —IIIaMachl KOOIKTY3TIIITIH KOHIIEHTpAIUsChIHA
Toyenni 6omnansl. Erep BA3 koHIeHTpanuscel ToMeH 0oJica, OHJa Ke0iK TypaKchI3 O0majsl 1a, Y31ty
KJIBIHJIBIFBI YIIKEH KaObIpIakTa 00Jaibl, COHABIKTAH KaNMLUIAPIBIK KBICBIMHBIH IIaMachkl a3 FaHa
Oomanbl. AJ, KOHIIEHTpAllUS OCKEH CaiblH, KOOIK TYpaKTBUIBIFBI Ja OFapbulall  KaOBIpIIaK
KQJIBIHBIFBI a3 OOJIFaH/Ia y31e11, ochiFaH opail APmax mramacer aptasbl. [IA A KaTbIChIH/Ia KaOBIpIIIaK
TYPAaKTBUIBIFBI apThill, BA3 epiTiHainepinid 6apabk quana3zoHbiHAa APmax mamacel KT KaThICHIHCHI3
aJIbIHFaH KOOIKTEp YILIH XKOFapbl MOHTE He 0O0Jabl.

1 - cyperren AP-HbBIH Tene-TeHIIKTEr1 MOHAEp1 OapIibIK epiTiHAIep YIIIH AepiiK 2-3 MUHYT
[IaMachIHAA TYPaKTaHAIIbI.

Ke0bik yamisIKTapsl )kyKa KaObIpIIakTapaan Typaabl, onap BA3-mapabiH €Ki eceleHreH MIeKTi
Oettik KabarTapel Gosbin Tabbutanbl. [lmato-I'mb0C kKaHammapeIHAAFBl TEME-TEHAIK KaMIIISIPIIBIK
KBICBIMHBIH MOHI apKbUIBI KOO0IK KaOBIPIIAKTAPBIHBIH TEMe-TeHMIKTeTl KalbIHJBIFBI TYpPasbl
KOPBITBIH/IBI J)Kacayra 0oazsl /2/.

Ocpinan LIIB-KT cynbl epitinainepineH anblHFaH KeOik KaObIpmakTapsl BA3-1b1H nonumep
KATBICHIHCBI3 aJIbIHFaH KOO1K KaObIpIIaKTapbIHBIH KaJbIHJBIFBIMEH CaJbICTBIPFaH/IA YIKEH OoJafbl
Jen TYKbIppIMaayFa Oomansl. byner 1 - cyperren kepinin typranmai, LIIB-KT, MII-KT
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KOMITO3ULIUSUIApbIHAH aJIbIHFaH KeOik KaOwipimakraps! ymin AP-ubeiH KT cansicTeipranga sorapsl
MOHJIe O0JaThIHBI JoJenaeiai. Anaiiia kepin TypranbiMbizaai, L{I1b KoHIIEHTpaMACH! KOFaPHI
6onran kesze (107 Momb/i1) AP-HiH MoHI TOMEH, 011 KeIipiIik KaObIKTaphl KadblH O0NAaThIHBIH Genrici
00JIBII TaOBLIAEL.

AP, Ma
400

250 - 2
200 =~ 3

150

100

1] . . tanm
1] 2 - [ 8 10 1z 14 16

1-12% KT; 2 - 10"t mons/n IIIB — KT (12%); 3- 10”2 mons/n MII-KT (12%); 4 - 10"t mons/n 116
Cyper 1 - Imaro-I'n60¢ xaHanmapeIHIAFbl KATMLUISPIILIK KBICBIMHBIH ©3repy KHHETHKACHI

®opmyia OoilbiHIIA:
a = (0.46VK -1—1.8)Aip

3epTTenreH KoOIKTep 1 alFaHHaH KeHIHT1 4 MUHYTTarbl IUCIIEPCTUIIKTEP] €CeNTeNIHIeH (KecTe

1).
Kecte 1 - KeOikTep1iH KanWJISPJIbIK KbICBIMBI XOHE AUCIEPCTIIIr]
3ar Konuenrpanus AP, I1a K 6*10%,H/m a*10%, m
KT 12% 313,816 377,36 37,51 0,79
II16 — KT 12% 223,395 130,63 54,39 0,729
MII-KT 12% 222,75 59,16 37,51 0,215
LI1b 10" monb/n 99,405 214,85 38,7 1,74
oneduner

1. IlTamxanoB Y.}O., Autunosa JI.B., Ocmunun O.C. PerynupoBanue (pyHKIIMOHAJIBHBIX CBOWUCTB
KEpaTHUHOBBIX OENKOB NpU UX THIPOJN3e (epMEHTHBIMU Ipernaparamu // Ycrnexu COBPEMEHHOTO
ecrectBo3HaHusA. — 2003. -Ne3.- 81 6

2. Kurat I. Keratin decomposition by dermatophytes. I. Sulfite production as a possible way of
substrate denaturation // Microbiol. 1973. — vol. 13. — Ne6. - 489-49

Pe3iome. /1151 mosryueHust JONOTHUTENBHOM MH(OPMAIMH O JUCTIEPCHOCTH HOBBIX KOMITO3UIIMOHHBIX
MEHbl ¥ TOJIIMHE IJIEHKU W3 HAaTypajJbHOTO ChIPbSl KEpaTHHCOEpKAIlero (LIIepCTSIHOTO) ChIPbs
Kazaxcrana nosiyueHO HcclieOBaHME KaNWUIAPHOTO JaBJIeHUs NMeHbl B kaHanax [lmaro-I'm66c.
BennunHa MakcuManbHOTO KallMJUIIPHOTO JAaBJICHUS 3aBUCUT OT KOHILIEHTPAIlMKU IEHO0Opa30BaTes.
Ecnu konnentpauus [IAB Hmxe, To meHa OyaeT HeycCTOWYMBOW, W TONIIMHA OOpbIBa OyIeT B
OOJIBLION IUIEHKE, MOATOMY BEJIMYMHA KAWUIAPHOIO JaBJIeHUs OyneT MeHblue. A uem OoJblie
KOHIICHTPALUS, TEM BbIIIE YCTOWYMBOCTH MIEHOIIACTA, TEM MEHBIIIE TOJIIMHA TUIEHKU, TeM OOJIbIle
BeiMYrHA APmax. B oTHOmIeHnu [TA A oBbIIaeTcst yCTOMYMBOCTD TUIEHKH U BeTMYMHA AP max BO BCex
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nuarnazoHax pacTBopoB ITAB mmeer BbicOKOe 3Ha4YeHME IS TEHBI, onydyeHHon 6e3 ydactust KT.
[leHomacToBBIE SYEHKM COCTOSAT U3 TOHKHUX IUIGHOK, KOTOpBIE SIBJISIFOTCS yIBOCHHBIMU
npeaenbHBIMU MTOBepXHOCTHRIMU closmMu [TAB. PaBHoBecne B kananax [lmaro-I'm66¢c moxxHO
CIenaTh BBIBOJ O PABHOBECHOW TOJIIIMHE IUICHKU IIEHBI C NOMOULIbI0 3HAYCHMs KalWUISIPHOTO
nasieHus. OTcro/1a MOXKHO KOHCTaTUPOBATh, YTO MEHOIUIACTHI, OJIYYEHHbIE U3 BOJHBIX PacTBOPOB
HIIB-KT, 6yayt GoNbIIMMH 1O CPAaBHEHUIO C TONIIMHOW TIJICHKU TEHBI, MOJyYeHHON 0e3 ydacTus
nosinmepos [TAB.

Abstract. For more information on the dispersion of new composite foams and film thickness from
natural raw materials of keratin-containing (wool) raw materials of Kazakhstan, a study of the
capillary pressure of foam in the Plateau-Gibbs channels was obtained. The maximum capillary
pressure depends on the concentration of the foaming agent. If the surfactant concentration is lower,
the foam will be unstable, and the thickness of the breakage will be in a large film, so the capillary
pressure value will be less. And the greater the concentration, the higher the stability of the foam, the
smaller the thickness of the film, the greater the value of APmax. In relation to the PAA increases the
resistance of the film and APmax in all ranges of solutions of the surfactants has a high value for the
foam obtained without the participation of the CT. Foam cells consist of thin films, which are double
the ultimate surface layers of surfactants. Equilibrium in the Plateau-Gibbs channels it is possible to
infer the equilibrium thickness of the foam film using the capillary pressure value. Hence, it can be
stated that the foams obtained from aqueous solutions of CPB-CT will be large compared to the
thickness of the foam film obtained without the participation of surfactant polymers.
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N,N-IUMETHJIAKPUJIAMU/ HEI'T3IHAETI'T COTIOJIMMEPJIEPAI CUHTE3JAEY
/KOHE OJIAPbI 3BEPTTEY

Mpipzarenni A.Jl., Hakan ¥., Paxar6ekoBa A.P., UmanOex M.A,. CyneiimenoBa A.b.

K.1.Corb6aeB ateiamarsl Kazak ¥a1ThiK TexHukanbik 3epTrey YHUBEepcuTeTi, AnMarhl, Kazakcran
aizada.myrzageldy@gmail.com

'uaporenbiep OHAIPICTIH KONTETEH CalalapblHAA ©31HIH epeKile KacHeTTepiMEeH KEH
KoJjaHbicka we. OHBIH 1IIHAE, OHMIPICTIK aFbIH CYJapIblH KYPaMbIHIAFbl OPTYPJl METall
MOHJIApPBIH JKoHE OOSIFBIII 3aTTapAaH Ta3apTy YLIiH, ajl MEIWIIMHA/IA KapaJlap/IblH ipiHl MbIFapyaa
KOHE JIOPUIIK 3aTTapMEeH KaMTaMachl3 €Ty[e KEHIHEH KOJJaHbUIaJbl. AyYbUIIapyallbUIbIFbIHIA
THJIPOTENBICPAl TONBIPAKTHIH BUIFAJIBIFBIH CaKTay/la J>KOHE OCIMIIKTEPIi KAKETTI KOPEKTIK
3aTTapMeH KaMTaMachl3 eTy/ie KoIl KOJIJaHbICKa re. Epekiie TaHbIMaIbUIBIKKA e TUAPOTEIAECPAIH
0ipi N,N-nmuMeTrIakpuiaMu1 HEeT131HIeTi COMOIMMEPITIK THIPOTEIACD.

3eprrey xyMmblcbiHaa anFam per N,N-mumernnakpuinamug, (AMA) jxoHe akpul KbIIIKbUIBI
(AK) wHerizinzeri MOHOMeEpJepIi MMalJaIaHbIN, PATUKAIABIK TOJUMEPICY apKbUIBl 3aTTHIK
WHULEPIIEHY KOJBIMEH CYIBbl OpTaja, COMOIUMEPIIK THMAPOTeNbAep CUHTE3ENIN aiblHAbl. backa
CUHTE3re Kaparanma Oys curesnid Oip apTeIKIbUIBIFEI N,N,N',N* -repamermnenaunamua (TMA)
KOJIIaHBUIBIN, CUHTE3/IENy YaKbITBIH TE3/IeTCe, Tarbl Oip KarblHAH CHHTE3JENY TeMIEepaTypachiH
perreyre MyMKHIIK 6epaeni. CHHTE3IeNTeH CONoIMMepIIepre CUrarraMma 0epy MakcaTblHAa 9p TYpIi
3amanayi 3eprrey oaicrepiHiH (FTIR, TGA, DSC) kemeriMen onapiblH (pU3MKa — XUMUSJIBIK,
(bu3MKa-MEeXaHUKAJIBIK KACHETTEPI, KYPIIBIMBI, KYPIIBICHI aHBIKTAJIIBL.

[Tonumepmeranapl KOMILIEKCTEpre AETeH YJKEH KbI3bIFYIIBUIBIK, Oip JKaFblHaH, MeTayll
WMOH/IAPBIHBIH KeHOipi (Temip, MbIC, KOOanbT, *oHE T.0.) Tipi OpraHu3MIEp]e MaHBI3IbI PO
aTKapybIHa — (pepMEHTATHBTI peaKkIsuIapFa (METaII0H3UM/IEP ), OYIIIIBIK €T KbICKApYbIHA, TaChIMall
KYOBbUIBICTApbIH (MbICAJIbl, FEMOITIOONH), MEMOpPaHANbIK YpaicTepre (HaTpuii-Kauuilili COpFbl) kKoHe
T.0. KaTbICcybIHa OainanbIcThl. COJl YILIH TUAPOTeNAiH CIHY KHHETUKACHIH 3€pTTEY €peKIle MaHbI3 b
6onbin TabbiIanel. Kymeicta [IMA men AK HerisiHzeri rufporeniHiH Cy/larbl iCiIHY KMHETUKAChI
KapacThIPbUIFaH. byJT )KyMBIC CHHTE3/IET aJIFaH Cy/a )KYyBIIl Ta3aJaHFaH THIPOTENli TYPAaKThl Maccara
KETKEHIe JeWiH alIbIMeH ayaja COChIH apHaibl BaKKyM MEIliHJE KENTIpil, TOJBIK KypFaraHHaH
KeW1H MaccachblH yaKbITKa OalaHbICTBl ejiey apKbuibl opbiHAanaasl. [IMA — AK runporeninig
YaKbITTBIH apTyblHa OaillaHBICTHI CYJBl OpTaJa epeKIle KbUAAMIBIKIEH ICIHETIeTiHl >KOHe
THUAPOTENIIH 2 caFaT 1HAe o31HiH OacTankbel KeJeMiHeH Oip Helle ecere JCWIH YIFaluTaThIHBbIH
Oaiikayra Oonazpl. 2 TOYJIKTEH apbl Kapail renjiH cynbl ©3iHe ciMipyl OallaylalThIHBIH XKOHE aphbl
Kapail KaHBIFBII TEMe - TeHJIIKKE YMTBUIATBIHBIH KopeMi3. ['enb TINTI Kell MeIepae Cyabl CiHipiIl,
©31HIH KeJIeMiH TINTiJe yJIKeWTe Tycenl Ae ap Kapail cyasl ycram Typa aaMmai OenikTepre OeiHim
KEeTeTiHIH Kepyre Oonaasl. Byn renbliH €3 KypaMblHA CHIPTKBI (DAKTOPIIBIH 9CEpiHE YIITbIpaMaca
KapThl TOYNIKKE JAEUIHT1 yaKbITTa CyAbl TOJBIK CiMipe anaTelHbIH Kepyre O6omansl. JIMA men AK
HETI3HJIET] COMOJIMMEPIIEP/IC COMOJMMEPIIIK KYpPaMHBIH ©3TelIeNirine OaiJIaHbICThl TITUITeH
MOJIMMEP/IBIH CYABI CiHIpy KaObu1eTi ap Typii 6onansl. BMK JIMA memnmepi 30% Oonranna reibaiH
O1p KaneIITHI iICiHY mopexeci 586 6onca, JIMA ubiH Memmepi 50% xone 70% Oonranna, 475 xoHe
493 Gomansl. byn Gactankel MOHOMEpIIK KypamJIarbl aKpHJl KbIIIKbUIBIHBIH MeJIIEpi apTyblHA
OailTaHBICTHI O1p KAJBINTHI ICIHY TOPEKECIHIH KOFAPIaNThIHIBIFB aHBIKTAJIIBI.

AJBIHFaH 3epTTey HOTHXKeNepiHe Herizaenin cuHTe3aenin anbiaFad N,N-mumernnakpuaamun
MeH aKpWJl KBINIKbUIBI HET131HAErl TMIAPOreil aybll HIapyallbUIbIFbIHAA OCIMAIKTEPIIH ecyiHe
KaXeTTI KOPEKTIK 3aTTap/bl TachIMajJam >KETKi3yJe, TOMBIPAKTHIH BUIFAIIBUIBIFBIH CaKTayna
TaNTBIPMac MaTepual PeTiH/e Maiaanany YChIHBUIIBI.

Pe3tome. B pabote, cHUHTE3UpOBaHBI HOBBIC CHIUTHIE COMOJUMEpPHl Ha oOcHOBe N,N-

mumetrinakpunamug (JIMA) ¢ akpuiosas kuciora (AK). s onpeneneHus: GU3MKO-XUMHYESCKUX
CBOWCTB M KHHETUKH COIOJIMMEPOB MCIIOJIB30BAINCh PA3IUYHBIE COBPEMEHHBIE METOJbI
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HUCCICIOBaHUA.
Abstract. In this paper, copolymers based on N, N-dimethylacrylamide and acrylic acid with various

ratios of hydrophilic chains were synthesized by solution polymerization. Various modern research
methods were used to determine physical and chemical properties and kinetics of copolymers.
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MHOJIMAKPUJ KbINKBIJIBIMEH OHAEJITI'EH MAT'HETUT-OIIOKA
KOMIIO3UTIHIH AACOPBIUAJIBIK KACUETTEPI

I".Kypmanraxsl, A. U CeigbikoBa, C.M.ToxibaeBa, K.b. Myca6ekos, B.K. O

lon-®apabu ateianarel Kasak ynTTeIK yHuBepcuTeTi, AnMatsl, Kazakcran.
A.B. BeKTypOB aThbIHJaFbl XMMHS FRUIBIMIAPEI MHCTUTYTHI, AnMathl, Kazakcran
Gulnarkhank@gmail.com

Marnetut HaHOOOIIEKTEpIMEH MOAU(PUKAIMIIAHFAaH —ca3lap MEH TYPaKTaHIBIPFBIIIT
MOJIUMEpJIEp HETi3iHAE aIbIHFAaH >KaHa HaHOMAaTepualgap MEAWLMHANA JASPUIIK 3aTTapblH
TachIMaJIJIAFbIIIbI PETiHAC KoaaaHbl1aasl. COHBIMEH KaTap OJIapAblH KOMETIMEH OHIIPICTIH KaIIbIK
CyJapblH METaUl HWOHJApPBIHAH, OOsylapJaH, MYHal KaJlJbIKTapblHAH >KOHE OCTTIK-aKTHUBTI
3aTTapjaH MOpMEeHAl Tazajayra Oojaabl. JIMCTepCTLIri MEeH MEHIUIKTI aylaHbIHBIH >KOFAPbUIBIFBI
OyJ1 3aTTap/pl TEHIECI )KOK COPOCHTTEp pETiH/Ie KapacThIpyFa MyYMKiH/IiK Oepeni /1-4/.

DIMOp OomiCiMEH MAarHeTHT-OMOKa KOMITO3UT OeJIIeKTepl CHHTE3JENII, IOJHaAKPHUII
KBIIIKBUTBIMEH TYPaKTaHABIPHULIBL. Onapapl HOpUTIK 3aT Ka3KaWHHBIH COPOCHTI PETiHIE KOJIaHY
MYMKiHAIT Kepcetiial. Omoka OeTiHaeri KaskauHHbIH azcopOrusicel 20,47 Mr/r, MarHeTUT-OTIOKa
komnosutinae 18,79 mr/r xone mar"etut-onoka-IIAK xommosutigae 27,17 Mr/r 0OJaTBIH/IBIFBI
aHBIKTANABL. AJCOpPOLMST H30TepManapbl COPOCHTTEPAIH MHUKPOKEYeKTUIriH kepcerti. bOT
GOMBIHIIIA COPOSHTTEP IiH MEHITIKTi 6eTTepi omokana 146 M2/ xoHe MarHETHT-0MOKA KOMIIO3HTIiH e
186 M2/t 6osasl. KaskauHHBIN COpPOLMSITBIK KHHETUKACHIH 3epTTey COpPOLUSIIBIK Tene-TeHaikke 10-
20 MUHYTTa OpHAWUTBHIHABIFBI, COHBIMEH KaTap CYTEKTIK KOPCETKIIITIH e3repici aacopOrusra
alfTapibIKTail ocep eTneNTIHIIr KopCceTull.

UK-cniektp 3eprreynepi OoiblHIIA KOMIO3UT OeTiHAe aacopOuusnanrad cyiaslH OH-
TonTapbiHa TOH 3434 em - neri KYTBUTY JKOJIAKTapbIHBIH UHTEHCUBTLIIT ToMeHaeiai. Ax 1402 em -
neri Fe-O OaiinaHbICBIHA TOH JKYTBUIY JKOJIAFbIHBIH HMHTEHCHUBTUIIIT BIFBICKAH JKOHE KaTThl
Temenieres, 1723 cm—neri saHa sKyThITy KONaFbl KA3KaUHTe TOH YQUPITIK KApOOHHI TONTapLIHIH
(C =0) naiiga OonraHbIH KepceTel.
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Pe3rome. Merogom  DOaMopa  CHHTE3MpPOBAHbI  YaCTUIBI  KOMIIO3UTa  MAarHETUT-OIOKa,
CTaOWUIM3UPOBAHHbBIE TOMHAKPUIOBOW KuCToTOH. MccnemoBana aacopOlus JE€KapCTBEHHOTO
BCIICCTBA Ka3KanmHa Ha MAarHuTHBIX COp6eHTaX. Ilokasano BIMSIHWE Mar"HeTuTa Ha YACIBbHYIO

MMOBCPXHOCTH OINOKH.

Abstract. The particles of magnetite-flask composite stabilized with polyacrylic acid were
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synthesized by method of Elmore. The adsorption of medicinal substances kazcaine on magnetic
sorbents was investigated. The influence of magnetite on the specific surface of the flask is shown.
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ARTEMISIA TERRAE-ALBAE
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2Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai, China
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Objective: Artemisia terrae-albae Krasch. (Asteraceae) is a subshrub that grows in desert and
steppe regions of Kazakhstan /1/. It forms expansive thickets with a significant amount of raw
material. Phytochemical investigations of various Artemisia species showed the presence of
monoterpenes, sesquiterpenes, diterpenes, triterpenes, alkaloids, steroids, flavonoids, lignans, and
other skeleton type compounds, as well as some of these compounds showed various biological
activities such as anticancer, antibacterial, antihepatotoxicity, antioxidant, and antithrombus /2-5/. In
this work, fifty liposoluble constituents in petroleum ether extract from the aerial part of Artemisia
terrae-Albae from Kazakhstan have been identified by GC-MS method for the first time.

Material and Methods: To determine the liposoluble constituents’ composition was made
erenow of the raw material used GC/MS device. The petroleum ether extract from the aerial part of
A. terrae-albae was analyzed by Electron Impact lonization (EI) method on Agilent 7890A-5975C
GC-MS (Gas Chromatograph coupled to Mass Spectrometer) fused silica capillary column (30m x
0.25mm; 0.25 um film thickness), coated with HP-5MS were utilized. The carrier gas was helium
(99.999 %). The column temperature was programmed from 50°C (held for 10 min), with 10°C/min
rate program to increase temperature to 300°C.The latter temperature maintained for 40 min
(Acquisition parameters full scan; scan range 30-1000 amu). The injector temperature was 310°C.
Injection: with a 1 ul. Detector ion source (EI-70eV). Samples were injected by splitting with the split
ratio 5:1.

Results: The liposoluble constituent in aerial part of A. terrae-albae was analyzed by GC-MS
method. Total sixty five compounds were separated and their relative contents were determined by
area normalization in which the major constituents were Hexestrol (40.72%), Cedrol (8.76%), cis-Z-
.alpha.-Bisabolene epoxide (7.36%), 1H-Dibenzo[a,i]fluorene, eicosahydro- (5.13%), 1-Octadecene
(3.25%), 2-Phenanthrenol, 4b,5,6,7,8,8a,9,10-octahydro-4b,8,8-trimethyl-1-(1-methylethyl)-, (4bS-
trans)- (3.07%), 1,6,10-Dodecatrien-3-ol, 3,7,11-trimethyl- (2.68%) and Naphthalene,
1,2,3,4,4a,5,6,8a-octahydro-4a,8-dimethyl-2-(1-methylethenyl)-, [2R-(2.alpha.,4a.alpha.,8a.beta.)]-
(2.46%).

Conclusion: Presence of these bioactive constituents indicated that the plant extract possesses
anti-inflammatory, anticoronary and anticancer activities. Further and comprehensive investigation
is scheduled to be implemented in the next research stage.
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subsp. densiflora (Viv.) Gamisans ex Kerguélen & Lambinon (Asteraceae), an endemic species in the
habitat of La Maddalena Archipelago. Nat Prod Res. 2016, 30, 1802-1809.

Tyiiin. by sxymeicta anram per Artemisia terrae-albae mopinik ecimairiaia skep ycTi OemiriHeH
Maii]a epUTIH XUMHSJIBIK Kypampaac Oexikrepi aHbIKTaiuel. A.terrae-albae sxep ycri Oeirinen
nerpoJieliH 3(upinig OemiHreH KoMnoHeHTTep keMeriMeH ' X-MC oniciHiH KeMeriMeH TajlaaH/Ibl.
Bapneirel anmeic 6ec KOCBUIBIC OOIIiHII, OJIAPABIH CAIBICTHIPMAbl KYPaMbl ayJaH]Ibl KaJIbIITKA
KEJNTIpY KOJBIMEH aHBIKTAJAbl, OHBIH 1II1HJE HEri3ri KoMIoHeHTTep rekcectpoi (40,72%), ueapon
(8,76%), mmc-z-6onmpl.anbda.- Oucabommuai snokcua  (7,36%), 1u-mubensola, i]dmyopen,
sitko3aruapo - (5,13%), 1-okraneuen (3,25%), 2-dbenanrpenon, 4b,5,6,7,8,8 a, 9, 10-okrarumpo-4b,
8, 8-tpumernn-1-(1-metrnatun) -, (4bs-tpanc) - (3,07%).

Pesrome. B nanHOI paboTe BHepBbI€ ONpEAEeHbl JKUPOPACTBOPUMBIE COCTABJIAIOIINE HAA3EMHOM
YJaCTH JICKapCTBEHHOT0 pacTenus Artemisia terrae-albae. KommoneHTsl, BbiieIeHHbIC U3 HAI3EMHO
vactu A. terrae-albae ¢ momoiiso neTposeiHoro Ahupa ObUIM MPOAHATN3UPOBAHBI C TOMOIIBIO [ X-
MC wmerona. Bcero ObUIO BBIICNEHO IISCTHACCAT MATh COCAMHEHHUH M MX OTHOCUTEIILHOE
cojiepkaHue OBUIO OMpeJeNIeHO MyTeM HOPMaIH3aliH IUIOMIA N THKOB, B KOTOPOH OCHOBHBIMHU
KOMITOHEHTaMu sBIsieTcsl Tekcectpon (40,72%), uenpon (8,76%), uuc-Z-.anbda.- 6ucaboreHOBbIN
snokeun (7,36%), 1u-muben3o[a, i]dmyopen, siikosaruapo - (5,13%), l-okrameuen (3,25%), 2-
benantpenon, 4b,5,6,7,8,8 a, 9, 10-okraruapo-4b, 8, 8-rpumernn-1-(1-merunaatun) -, (4bs-tpanc) -
(3,07%).
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For the first time, within the framework of the project of the Science Committee of the Ministry
of Education and Science of the Republic of Kazakhstan for basic research, several Kazakhstan
species of plants of following genera were studied: Suaeda, Climacoptera, Petrosimonia, Kochia, etc
/1/.

Literary and patent surveys of 15 years in-depth were carried out on new plant objects. The
moisture content, total ash, qualitative and quantitative contents of biologically active constituents of
halophytes were determined according to methods reported in the State Pharmacopoeia XI edition
techniques /2/. In the studied plants, 10 macro- and microelements, 20 amino, 8 fatty acids were
found.

The scientific basis for the separation and isolation of biologically active complexes is
proposed. In order to develop safe methods for producing and optimizing the technology for isolating
biologically active substances, plants were subjected to three types of extraction: “classical”
extraction — maceration, circulating Soxhlet extraction and supercritical fluid extraction (SFE). To
obtain biologically active substances from the studied plant objects, an optimal block diagram of their
separation has been developed.

Major compounds of biologically active complexes were isolated. Eight compounds were
identified from Kochia prostrata. Petrosimonia glaucescens yielded five steroidal compounds.
Twelve polyphenolic compounds isolated from Suaeda acuminata and Climacoptera korshinskyi. For
identification of structures of the isolated substances were used following spectral analysis methods:
1D (**C-NMR, H-NMR), 2D (HMBC, HSQC, COSY, NOESY), IR, UV spectroscopy and mass
spectrometry (EI-MS, ESI-MS, FAB-MS, CI) /3-6/.

Antitumor activity of conditional phytopreparations was studied for the first time and
preclinical studies (acute toxicity, local irritant effect, allergic effects) of two preparations from
Petrosimonia sibirica and Kochia prostrata were carried out /7/.
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Tyitin. Kasakcranna ecerin Suaeda, Climacoptera, Petrosimonia, Kochia tekrec ecimaikrepain
canajblK KypaMbl )KoHE OMOJIOTHSUTBIK OCJICeH/ T 3aTTaphIHBIH HET13T1 TONTAPBIHBIH CAHJIBIK KYPaMbI
3eTTeni. OCIMIIKTEPIH KYpaMbIHIaFbl OMOJIOTUSUIBIK OCNICeH I 3aTTapFa CaJbICTHIPMaIbl Talaay
Kyprizuimi. Manepanus  (TyHAblpy), CokcieT amnmaparbiHAa JKYPri3UIreH HUPKYISITUSIIBIK
AKCTPAKIUACHI JKOHE JKOFapbl KpUTUKANBIK (arouari CO2 IKCTPAKIUSCHIH KOJAAHA OTBIPHIIL,
npernapaTTapbl ATy IbIH OHTAMIIBI IAPTTaphl TAHTAIBI. Heri3ri ChIFIHIBIIAP ANTBIHIBI, 3€PTTEITCH
OuOJIOTHSUTBIK OelceHal KeHIeHJepAeri HEri3ri ocep eTymli 3aTTap aHBIKTaIAbl. BHOJOTHSIIBIK
CKPMHUHTKE IIAPTTHI MPETapaTTap TarchbIpbULIbL.

Pe3rome. OmnpejienieH KaueCTBEHHBIH COCTaB M KOJIMYECTBEHHOE COJCPIKAHHWE OCHOBHBIX TPYIII
OMOJIOTHYCEKH aKTHBHBIX BEICCTB Ka3aXxCTAHCKOTO BHJIOB pacTeHuit poxos Suaeda, Climacoptera,
Petrosimonia, Kochia. IlpoBeaeH cpaBHHUTEIbHBIA aHAIN3 OHMOJOTMYECKH AKTHBHBIX BEIIECTB.
[TogoOpansl  ONTHUMAJIbHBIE YCIOBHS IIOJIyUCHHs IperaparoB ¢ IOMOIIBIO  Maleparmeit
(HacTauBaHME), UUPKYIAHOHHON OSKCcTpakuuu B anmapare COKcleTa M CBEPXKPHTUYECCKOU
dmonHON CO2-3KcTpakuueil. IlodydeHbl OCHOBHBIE AKCTPAKTBI, OMpPEICNCHBl JEHCTBYIOMINE
BEIIIECTBA B M3y4aeMbIX OMOJIOTHYECKH aKTUBHBIX KOMIUIeKcax. HapaboTaHbl yCIOBHbBIE MPemapaTh
JUIS TIPOBEIEHHST OMOJIOTMYECKOTO CKPHHUHTA.
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al-Farabi Kazakh National University, Almaty, Kazakhstan
tastambeku@gmail.com

In Kazakhstan low-rank coals are widely spread but are not in high demand due to low energetic
capacity if used as combustible fuel, therefore novel coal processing and transformation technologies
should be developed. Mainly, there are two promising biotechnological approaches which can
increase the value of low-rank coals: methanogenic biotransformation and biotransformation of coals
for organic acids production and bioremediation. While biogas production could possibly create
alternative solutions for energy industry, humic and fulvic acids released into the environment play
an important role in soil fertility augmentation and organisms' growth promotion. The process of coal
convertion proceeds with the help of fungi and/or bacteria that frequently coexist in metabolic
symbiosis feeding on various fractions of degraded coal during biotransformation process. Bacterial
coal biotransformation is carried out via complex process of enzymatic and non-enzymatic catalysis.
Non-enzymatic molecules are represented mostly by alkali substances and surfactants. As low-rank
coals have greater fractions of condensed lignin-like peat and plant compost structures ligninolytic
enzymes greatly contribute in coal biotransformation. Such enzymes as laccase or lignin peroxidase
have been detected in bacterial and fungalcell cultures growing on a media supplemented with coal
particles or even with coal as a sole source of carbon.

Despite the fact that a whole range of microorganisms is capable of coal biotransformation, the
best results are received using autochthonous microbiota from the mining site of the substrate. Low-
rank coals situated in Kazakhstan mining sites are mostly of lignite and leonardite type. These types
of coal were determined to be rich in humic substances that are bound to the coal surface through the
weak interactions such as hydrogen bonds thus, it seems rational to focus to these productsin research
activities.

Recently, international research group on the basis of the institutes (Scientific Research Institute
of Biology and Biotechnology Problems, as well as Scientific Research Institute of Ecology
Problems) of al-Farabi Kazakh National University (Almaty, Kazakhstan) have carried out extensive
metagenomic analysis of microbial community in coal samples from various mining sites (Oikaragali
lignite OLI), Almaty province and Lenger (LLI), Turkestan province) of the country. At this stage,
top 10 representatives of bacteria had been selected using NGS technology with Proteobacteria,
Actinobacteria and Firmicutes as the most abundant.

Since it seemed appropriate to select those bacteria that had a high level of metabolic activity
with respect to OLI and LLI coals, we isolated and identified 5 inoculums from coal and oil as
promising strains for coal-solubilization.

At a coal weight-per-volume concentration of 5%, the degree of OLI solubilization increased
significantly with an increase in incubation time to 7 days, but later the indicator remained unchanged
in the stationary phase or slightly fluctuated downwards within total of 15 days of the experiment.

Higher metabolic activity using OLI was shown for the RKB2 strain isolated from coal samples,
since spectral absorption of released organics (humic and fulvic acids) in the supernatant was 3.2+
0.1. A similar result was also observed when solubilizing OLI using RKB7 strain from coal samples,
where the absorbance reached 3.1 + 0.1.

In the next series of the experiments, isolated strains (RKB1, RKB2, RKB7, JW3, KB2) were
tested on production of biosurfactants in response to coal supplementation of the medium. The highest
emulsification index values were observed in the strains: RKB1 - 42.6% for OLI coal and RKB2 -
35,2% and RKB7 - 32.4% for LLI coal supplementation.

Thus, 5 cultures of microorganisms-producers of biosurfactants with target metabolic activity,
i.e. ability to bio-solubilize oxidized low-rank coal were selected.
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Tyitin. Kemipai kaiita eHmeyaiH OMOTEXHOJIOTHSUIBIK TPOIECTEPl, OHBIH IMIIHIAE KalTa OHIELY,
TpaHchopMalys K9HE KOHBEPCHS TYPJI KAaTThl, CYHBIK JKOHE Ta3 Topi3[i OTHIH TYpJEpiH XKoHE
OHIMEP/II ajdyFa >KOHE OHBIH TEXHUKAIBIK-TYTHIHYIIBUIBIK EPEKIIETIKTepiH OlTyre OaFbITTalybl
MYMKIH. Op TYpii KOMIpAiH MHKPOOPTaHU3M TypJepiH MaiijanaHa OTBIPBII >KacallaThlH
OMOTYPJICHIIPY 9/1iCTepiHE OAMIaHBICTHI a3POOTHI XKOHE aHadPOOTHI JeN aTalaThlH HETI3T1 €Ki TypJi
TEXHOJIOTUSUTBIK JKOHE OMOMHKCHEPITIK KaiiTa OHJIeY 9/1iCi aKbIpaThIagsl. ASpOOTHI XKaFaaiiia epireH
OTTETiHIH €CeOIHeH OTTEKTI Ta3Ja KoHE TOTBIKTBHIPFBIII OpTajga KOMIp KYMBIPBUIBIMBIHBIH
TpaHcopMaIUAChIHA iIIIHApA BIKIAT €TETiH KOHE COTIOOMIH3AIMUIAHFaH KYHTe aybICYbIHA )KaFaaid
YKacalTBhIH a’dpOOTHI IIPOLIECTEPAIH alpBIKIIA JaMybIHA dCEp €TEelli; aHAdPOOTHI JKaFaaiaa OMOKeMIp
epITIHAICIHET] CYCIIEH3UAIIBIK KOMip OOJIIIEKTEePiH aly/ia METaHHBIH JKOHE KOMIPKBIIIKBLUT Ta3bIHBIH
TY31UIyiHE aJIbITl KeJIeTIH 0acka MpoIecTep iCKe acaipl.

Pe3tome. buorexHonormueckue MpoIEecChl IepepadOTKH yIiis, B TOM 4HCIE, NepepadboTka,
TpaHcopMaIisa 1 KOHBEPCHUS MOTYT OBITh HAIPABJICHBI HA MOJTYYCHHUE U3 HETO PA3IMYHBIX TBEPIBIX,
KHUJKUX U Ta3000pa3HbIX BUAOB TOIUIMBA M NPOAYKTOB, & TAaKXK€ YIYYIICHHS €r0 TEXHHYECKO-
MOTPEOUTEILCKAX XapPAKTCPUCTUK. B 3aBHCHMOCTH OT METOJa OMOINpPeoOpa3oBaHUS Pa3IMUHBIX
yriaed ¥ HCHOJb3yeMbIX NpPU OSTOM BHUAOB MHKPOOPTaHM3MOB pa3MYyarOT JBa OCHOBHBIX
TEXHOJIOTUYECKIX W OMOMH)KEHEPHBIX CIIOCOOOB TepepaboTKH — adpOOHBIM M aHAdPOOHBIA. B
a’pOOHBIX YCIOBHUAX, 32 CUET IMOJAaYd PACTBOPEHHOI'O KHUCIOPOAA, KUCIOPOACOIEpKAIIEro raza u
OKHUCJIUTEIBHONH CpeAbl IMPEUMYILIECTBEHHOE pa3BUTHE IIOJy4yalOT a’dpoOHBIE  MPOLECCHI,
CHOCOOCTBYIONIME YACTHUYHOM TpaHCPOpMAlMM CTPYKTYpbl YIVIA W TEpeBOAY €ro B
COIOOMIIM3UPOBAHHOE COCTOSHUE, B aHAa’POOHBIX YCIOBHAX OCYIIECTBIISIOTCS HWHBIE TPOLECCHI,
MPUBOJIAIINE K 00pa30BaHHIO YTICKUCIIOTO ra3a U METaHa C TOJTy4YeHUEM CYCTICH3MOHHBIX YT OJIbHBIX
Y4acTHI] B OMOYTOJILHOM PacTBOPE.
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KOO XUMUSHBI OKBITYJIAYBI SMART 3JIEMEHTTEPIH KOJIIAHY
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Kazakcran Pecnybnukaceiabiy Ilpesumenti - ¥nar kembacmisickl H.O.HazapGaeBThIH
«Ka3zakcTaHHBIH YIIIHII )KaHFBIPYBIL: kahaHabiKk O0ocekere KabineTTimik» arThl KazakcTan xanksiHa
XKonnayeinna Oinim Oepy >KyHeCiHIH pesi €H alIbIMeH e3repyl KepekTiri aitburraH. bizmig
MIHIETIMI3 - OuUTiM Oepyli SKOHOMHKAJIBIK OCYHIH >KaHa MOJICNIHIH OpTalbiFel 0o0iy. OKy
Oarmapiamanapbl CBIHH TYPFbIIaH Oilay KaOUIeTTepiH koHe aepOec akmapaTThl 137ey JaFblUIapbiH
nambiTyFa OarbiTTanybl kepek /1/. Ecki aknaparteik Texnonorusiiap SMART TexHonorusuiapmen
aJIMacTBIPBUIFaH Ke3/le JKaHa TEXHOJOTHSUIBIK Iapaaurma Kypbulafbl. OCbl TEXHOJIOTHsUIAP/bIH
apKachIHJa CMapT-KOFaM, CMapT SKOHOMHKA KYPY/IBIH MEePCIIEKTUBAIAPHI KaHAa CMapT OiTimMre o
Oactaiiapl. Kazipri OimiM Oepy KEHICTITIHIH KaJbllITacybl KOFaM MEH ajaM eMipiHaeri Oimim
MapaJurMachkiHbIH ©3repyiMeH ThIFbI3 OaianbicThl. SMART KoFamMbl yHHBEPCUTETTEp YIIiH jKaHA
xahaHJBIK MIHET KOSAbI: LIbIFApMAIIbUIBIK dJIeyeTi 0ap, *aHa oaleM/Ie OiJIaHa JKoHEe JKYMBbIC icTel
anaTelH Kaapiap gaspiay. On ymiiH ojlapra jkaHa TPAKTUKAIBIK IaFAbUIapIbl YHPETy Kaxer:
QJIEYMETTIK JKeNIep/ie coeiiiecy, maiianbl akmaparThl TaHJay, 3JIEKTPOH/BIK KO3JEpPMEH KYMBIC,
xKeke OuTiM 0a3zachlH KYpYy, OYJ1 OKy MpOIECIHIH CHIIAThIH ©3repTyai KaxeT ereai. Kasipri yakpirra
OumiM Oepy KyHeciHzeri »aHa TEXHOJOTHsapAblH Oipi aneMiaik OimiM ToxipuOeciHe coiikec
«aKbL1/Ibl TEXHOJIOTUs» HeMece «Smarteducationy Jem aTanajbl.

AKBUIIBI TEXHOJIOTUSHBIH KapKbIH/IbI 1aMYybl XKaFAalbIH/Ia Ka31pri 3aMaHFbl MyFalliM MOOWIIbII
00JIybl KEpeK KoHe OKbITYJa aKIapaTThIK-KOMMYHUKAIMIBIK TexHoaorusuiapasl (AKT) Gapeiniia
KosJaHysl kepek. Ilenarorukanblk MakcaTTa KOJAAHbUIATBIH aKbUIABI TEXHOJIOTHsUIap MYyFaliM MEH
O11IMaTyLIBIHBIH KOCI0H JKOHE OKY 1C-0peKeTIHIH KaFJailiapbid keHiaereal. Kommneiorep, HOyTOYK,
cMapTdoH, muaHmeT xoHe Oacka AKT Oimim Oepy mpoueciH THIMII YHBIMIACTBIpyFa apHaJFaH
OarmapiamMalblK KOCHIMIIAIAP,I6IH KEH CIIEKTPiH YCBIHAIBI, OKY MPOLECIH KbUIIaM OacKapyra jKoHe
OKYy camachlH J>KaKcapTyFa MYMKIHIIK Oepeli, OKy MOTHBAIMACBIHA >KarbIMJbl acep eTeql,
OKBITYILIBUIAp MEH CTYJEHTTEP/IIH KCIOM 1aMyblHa BIKIAJ €TeIl.

Oky ypuiciHae KONJaHbUIATHIH BeO-Oargapiamanap MEH BeO-KbI3METTEpIiH MbICAlaphl:
https://doodle.com

http://www.eventbrite.co.uk, - sxocnapnay, *xocmapnay, Kecrenep, Kecreiep koHe T.0. YIIiH
AIIEKTPOHJIBIK KYHTI30¢€.

https: //www.surveymonkey. com

http://www.survey.bris.ac.uk/ - smekTpoHIBIK cayajdHaManap, OHJIaliH-CayalHamasap
XKYprizyre apHajiraHn Oaraapiamanap

http://www.gr-code-reneparop.com-(QR Codes-QR- sxemen »xayam)- MOTIHIIK aKMapaTThl
CaKTaWThIH MUHHATIOPAJIBIK J€PEKTEp TachIMaJIaylIbIChIH OlnaipeTiH koarap 6ap. byn manimertep
aK JKoHEe Kapa KBaJpaTTap TYpiHAE apHaaiibl OarnapiiamMaiap HeMece KbI3METTep.l MaiijanaHa
OTBIPBII KOJATANIAIbI.

Axnapartel oKy ymiiH QRCodes Reader; QR Droid apnaiibl KochIMIIAChIH TenedoHFa,
cMapTQoHFa HeMmece IUIaHIIETKe OKYKTey Kepek. Myframimzaep Oyn  OarmapiamMaHbl
OUTIMaMylIbIIapbIH  JKYMBICBIH Oaranay Ke3iHJe KYIUSJIBUIBIKTBI —CaKTay, KeJemll OKY
MaTepHalapblH  (TancelpMmanap, KitanTap, BeO-caifTTa Hemece TMOMITaJa OpHAJACTHIPHUIFaH
cmaiinrap) Oepy YIIH KoJilaHa ananbl. bynm karmalia MyfFaiaiM CaWTThIH HEMeEce IOIITaHbIH
KOJATaJIFaH MEKEH-KaibIH kibepe anaapl. binim O6epy xyilieciHe HHHOBALUSIIBIK TEXHOJIOTUSIAPIbI,
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onmicTepi, WIEHIMIEp MEH KypalgapAsl €Hrizy MYFaliMHIH KbI3METiH JkaHa ¢opmarra
KaHJaHABIPYFa MYMKIHJIIK Oepei, OHBIH Kypamzaac 0eiiri e3iH-e31 TopOueney KoHe MYFaliMHIH
©31H-031 KeTUIIIpy O0JIbIn TaObUTAIb! /2/.

birim Gepyzaeri smart-TeXHOJIOTHSIIAP OKY OPBIHAAP/IBIH IIBIFBIHBIH TYPaKTaHBIPCA, CKIHII
KarpIHaH O1y1iM Oepy KbI3METI MEH OHIMIH jKaHa JieHreire ketepeni. binim Oepy Oargapiamanapbia
AKY3€ere acblpyia TEXHOJIOTHS OKY YpAiciHe 0a3aiblK TYPFbIIAH J1a, ”HHOBALUUIBIK OKY XKOCHapiapsl
MEH TOHJAEpre eHri3iTyiMeH epekiieneHeni. O3 keseringe Smart OuriM OepydiH MakcaThl OKBITY
YPAICiH 3JIEKTPOHBI OpTara alHAJIbIpa OTHIPBIN, OLTIM Oepyli HEFYpJbIM THIMIIPEK €Te TYCY.
Smart Education koHnenusicel 6apiasIk OiniM Oepy YpAiCTEpiHiH KeIeH i MOJIEpHU3ALUIIaHybl MEH
OH/Ia MaiJaaHbUIATHIH OIICTEP MEH TEXHOJIOTHSIAP/Ibl KAMTY bl Ko3aenmi/3/.

biniM camaceiH Oaranay YIIiH KOMHUCCHsUIAD KypbUIaIbl, KOH(MEPEHIHIIAP, CUMIIO3UYyMIap
oTKi3leni. Ayaiia, coraH KapaMacTaH, OUTIM canachl Typajbl YFBIM YHEMI JKETUIIPLUTII OTBIPAIBI:
TOCUIJep aHBIKTANIAAbl, KOPCETKILITEP KAJIBINTACA b, KPUTEPHUIAJIEP TYpajIbl Macese KoTepiie .

OpuHe, Oy Ka3ipri KoFaMIarbl eMip/iH OapiiblK callajapblHaa koHe OTiM Oepy cajachlHIa
yHEeMi OOJIBIN KaTKaH e3repicTepre OailaHbICThI, OYII canmaHbl OacKapy/IbIH jKaHa TOCUIIEPIH i3aeyi
KakeT ereni. byrinri Tagaa 6iniM Oepy kyieci Kazipri KOFaMHBIH Mocelesepine kayan OepeTiH
OUTIMHIH JKETKUTIKTI KOFapbl JCHTeWiH KaMTaMachl3 €Te ajaTblH TEXHOJIOTHSUIAD MEH OKBITY
KYpaJapblHblH MaHbI3bl TaHJAybIH YCbIHaAbl. OChl TEXHOJOTHAJApAbl KOJJAHY Macenesepi
«SMART-0urim  Oepy KOHTEKCiHIH» HOTIKeci Ooibim TaObutanel. bitim  Oepy kyieciHiH
KpUTEpUIepiHiH Oipi OLTiM MEH TEXHOJOTHUSIApbl >KaHAPTY >KbUIIAMJBIFBI OOJBIN TaObLIA/IbI.
SMART TtexHoONOTUsIaphl OCBHI MAcese/e JKEeTeKIi Mo3uImsuiapaby O0ipi. Microsoft Power Point
Hemece Macromedia Flash Oarmapnmamaneik  eHIMAEpiHAE JKacalfaH  MYJIbTUMEIUSIIBIK
Mpe3eHTaIsUIapApl Naiganany OypblHHAaH TaHbIC OoibIn Keneai. OmapMeH KaTap OKy YpaiciHzae
’KaHa, NPOTPECCUBTI MHTEPAKTHBTI TEXHOJOTMsTAp Aa KojaaHbliaabl. ITHTEpaKTUBTI KaOJbIKTHI
apKBUIBI MaTepHaJIbl MPE3CHTAIMUIAYbIH KaHa (opMmachl (MHTEPAKTHBTI TaKTa, MHTEPAKTUBTI
JMCIIIeN), claiii-npe3eHTalusIal aibIpMaIlIbUIBIFbL, JOpic OapbIChIHAA TiKeNel OChl JKepae >KoHe
Ka3ip jKacaJFaH MMPe3eHTalus OChIHA Kypbutaasl. OCBIHIAN «aKbplIIb) TYcayKkecep OapbhIChIHIA Ci3
MaTepHabl KepceTil KaHa KoiMail, COHbIMEH KaTap S3KpaHJarbl KECKIHHIH YCTiHE jkaz0arua
TYCiHIKTeMenep Oepe ajiachl3, OHbl MeIMa-KypHajlJa caKTal ajJachl3, OHbI CTyJIEHTTepre KaiTa OKyFra
Ki0epe anachbl3, COHbBIMEH KaTap KaHJail na Oip cebenTepMmeH cabakka KeJIMereH ajampaapra oepe
anacei3. Kypaeni skoHe AepeKci3 YFbIMIap bl KapamaibiM 5KoHE KOJI )KETIM/II TYPAE YChIHYFa 00JaIbl.
Mpicanbl, OpraHukaigblK XUMHsS KypChIHIA MOJIEKYJANap/blH Ka3bIKTBIKTaFbl KO3FaJIbICTAPBIH,
KYpBUIBICBIH JKOHE peaklusra Tycy KaOuleTTepiH KepceTyre MyMKIHIIK Oepeni. MHTepakTuBTI
KaOABIKTBl ~ MaljalaHy  OKYy  YPAICIHIHIH  YHBIMIACTBIPBUIYBIH — SKEHULIeTIm,  Oumimui
TypakTbUlaHJblpyFa Kemekreceni. Kopeita kenrenge, SMART-texHonorusnapasl KOJAaHY
me0epiIiK ChIHBINTAphl, TPEHUHITEP, TaHAAFaH OKBITY TaKbIPHINTaphl OOWBIHIIA QJIEYETTI KYMBIC
OepylIiiepMeH ©3apa I1C-KUMBUI JKOHE KociOM KOFaMIACTBIKTap KYpy apKbUIbl IpaKkTUKara
OarbITTalIFaH KypcTapbl JaMbITy eceOiHeH CTYACHTTEP/iH KY3bIPETTUIIrHIH alTapiabIKTall AKOFaphl
NeHreiin Kamramachl3 ereal. CMapT-TeXHOJOTHsUIap OH-JailH KOoHQepeHUusIapra KaTbICyFa,
TOXipube anmacyra, 0acka YHHBEPCUTETTEp MEH FBUIBIMH-3€pTT€Y HHCTUTYTTapbl MEH
YHUBEPCUTETTEP/IIH OKY MaTepHaAapbl MEH BUPTYaJIbl 3epTXaHaIapblHa KOJI )KE€TKI3yre MyMKIH/IIK
Oepin KaHa KolMail, COHBIMEH KaTap OJap/blH OKBITYIIBUIBIK KbI3METIHEH JKOHE TaFblIbIMIaMajIaH
eTyre MyMKIHJIK Oepei.
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Pe3iome. B cTaThe paccMaTpuBarOTCA aKTyalIbHBIE BOIIPOCHI UCMOJIb30BaHUs TexHonoruu SMART B
pEaIbHOM ¥ BHPTYaIbHOM 00pa3oBaTEIbHOM MPOCTPAHCTBE JJIsI Pa3BUTHUSL OOpPA30BaHMS B CTpPaHE.
Konnenmmuss SMART-06pa3oBanus mnpeaycMarpuBaeT BO3MOKHOCTH TexHojormn SMART st
MOBBIIICHUS KAuecTBa OOYYCHHS, MaTCPUATHHO-TEXHUYECKOW 0a3bl M IJIEKTPOHHBIX PECYPCOB,
oOyuenust texnojoruu SMART.

Abstract.

The article discusses current issues of using SMART technology in real and virtual educational space
for the development of education in the country. The concept of SMART education provides the
capabilities of SMART technology to improve the quality of training, material and technical base and
electronic resources, learning SMART technology.

91



