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MPHTU 31.21.27
A.T. XKakcei6aeBa', A.A. Baku6aes?, A.K. Tamenos ', B.P. Kymep6aena 2

I Eepasutickuti nayuonarvro yrusepcumem um. JI.H. Dymunesa, Acmana, Kazaxcman
2 Hauuonarvroni Hecaedosamenvcruti Tomerkuti 2ocydapemeenmnud yrusepcumem, Tomcex, Poccus
(E-mail: Zhaksy-92@mail.ru)

UccnenoBanue peakiium MO4YeBUHBI 1 €€ N — METHUIIPOU3BO/IHLIX C OEH3UJIOM B
MYPaBbUHOMN KUCJIOTE

AHHOTaL[I/ISI: B HacTodmee BpeMsda XUMHsA TeTePOIUKJINYICCKUX COG,ZLI/IHGHI/Ifl ABJIAETCsA O,HHOI7I
n3 1epeJoBbIX obsiacreii B OpFaHH‘{eCKOﬁ XUMUHHA. OCHO6YIO SHAYUMOCTL HMEIOT TJIMKOJIYPUJIbI B
Ka4decTBe OMOJIOIMYECKI AKTUBHBIX BEIIECTB 1 JIEKapCTBEHHBIX CPEICTB. Boabmmucrso IIPOU3BO/IHBIX
TVIMKOJIYPHWUJIOB HalllJIM IIPpUMEHEHHE B ME/IUIUHE KaK JICKapCTBEHHbIE BEHICCTBa M aHTHOKCHUIAHTbI
U B XHMHUYECKOU IIPOMBIIIJIEHHOCTHU KaK B3pPbIBYaTbIE€ MaTEpHAJIbI. Cpe,H,I/I BCE€X IIPOU3BOJHDBIX
TJINKOJIy pAJIa 0COOBII nHaTepec rpeacTaBu/JIn METUJIIIPOU3BO/IHBIEC, TaK KaK OXBaTbIBaIOTIIIHE HII/IPOKI/IIZ
JAnalla30H OUOJIOTMYECKUX CBOMCTB. Takue IIPOU3BOJHDBIE ABJIAIOTCA IIEPCHHEKTUBHBIMU COCIMHCHUAMN
JJISL yFJIY6.HeHHOI‘O n3y4veHundd. B crarbe ommcon cunrTes a3areTeponukK/JIOB M3 MOYEBHUHbLI U €€
N - METUJIIIPOU3BOJIHBIX C OEH3UJIOM B MypaBbI/IHOﬁ KHCJIOTE, BIIOCJ/IEACTBUU YEro IIPOUCXOIUT
O6pa3OBaHI/Ie HOBBIX METHUJIBHBIX ITPOU3BOAHBIX TI'NIMKOJIYPHUJIOB.

KuaroueBbie cjoBa: OeH3W, TVIMKOJIYPWI, MOYEBUHA, METHUJIMOYEBHHA, JIUMETUIMOYCBUHA,
IUKJIN3alusd MOYEBUHBI.

BBenenue. Samernerable  N-aJIKHUITVIMKOIYPUIbL  ABISIOTCA  IEPCHEKTHUBHBIM — KJIACCOM
OPraHUYeCKUX COCIMHEHUi, XapaKTepU3YIOIMUXCs IMHUPOKUM CIEKTPOM IICHX0(MapMaKOJIOIHICCKON
AKTUBHOCTU: TPaHKBUJIN3UPYIOIIEH, HENpOoJIeIITUIeCKOH, aHTUAeIIPpeCCaHTHON u
[ICUXOCTUMYJIAPYIOIIEIA. B macrosiimee BpeMsi W3BEeCTHBI IIpemapaTrbl  Ha OCHOBe N-
AJTKUJITTIKOJIY DHJIOB: MebuKap, ajpbukap, oukapar [1].

ApWITTIHKOJIYPUJIBI MIPOKO IPUMEHSIIOTCS JJIsi CHHTE3a HOJOTEHOB, MOJIEKYJ PEIENTOPOB, a
TaK Ke MPOSBJIAIOT MPOTUBOCYIOPOKHYIO aKTUBHOCTD. B HacTosIIee BpeMs He JOCTATOYHO METOJINK,
OIUCBHIBAIOIINX CUHTE3 U UACHTU(MUKAIIIO APUJITINKOIYPUIOB, TO9TOMY HEJbI0 paboThl ABJISIIOCH
CHUHTE3 U UJICHTUMUKAIMS MPOIYKTOB MUKIN3AINN O€H3MIa ¢ MOIEBUHAM.

Bewsnn mimm andeHWITINOKCAIbL TPEACTABIsAET COD0NH KPHUCTAJINTECKOE BEIecTBO OJIeIHO-
2KeJITOTO 1IBeTa, KPUCTAIN3YETCs U3 STUIOBOIO CIIUPTA B BUJ/Ie POMOMIECKUX UTJI. SIBJISIETCST OTHUM
u3 HamboJiee PACIPOCTPAHEHHBIX JIUKETOHOB. IO OCHOBHOE HCIIOJIb30BaHUE - (POTOMHUIIMATOD B
XUMHUYECKOH Xxumun [2].

Beuzun wu ero mguajKuiakeTaaud - WHCEKTUIUILI, CEHCHOMIM3ATOPBI (DOTOMOIUMEPUBAIIT
BUHUJIOBBIX 3(DUPOB IPU HOJIyYeHUH JIAKOKPACOYHBIX HOKPBITHii |3].

Bensun saBasercs MONMIHBIM ~ MHHONTOPOM — KapOOKCHMIecTe3a3bl  UeJIOBeKa, (PEepPMEHTOB,
yqacTBymOmux B TUAPOJIA3E Ka,p6OKCI/IJIOBI)IX Sq)I/IpOB U MHOI'MX KJIMHUYECKU HCIOJIb3YyEMbIX
JIEKAPCTBEHHBIX ITPEIIAPATOB.

st mocTuXKeHWsT TMOCTABJIEHHON IeJIM  OCHOBHON 3ajadveil cTajio IPOBEJIeHNEe peaKIuii
IuKn3anun 6eHsuia ¢ ModeBnHaMu (cxema 1).



A.I. 2KakceibaeBa, A.A. Bakubaes, A.K. TamenoB, B.P. Kyiiepbaesa
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Pucvhok 1 — Cxema 1.

O6cyxkieHne pe3yabTaToB. Meronuka mnojydenus 1,5-audenunraukonaypuia 1 u3ydeHna B
paborax [2]. Konjencarmio 6ens3uia ¢ MO4eBUHON ocytecTsisiim Kak B npucyrcrsun KOH, Tak u B
MYyPaBbUHON KUCIOTE.

OpHako TOJIyUeHHe 3aMeleHHbIX JIu(EeHUITINKOJIYPUIOB B MYPaBbUHON KHCJOTE B CHJIBHO
KUCJIOTHBIX YCJOBHUSX €Ile HUKEeM He ObLIo m3ydeHno. V3 TOMyYeHHBIX MaHHBIX CTAJO0 BUJIHO,
YTO TpPU KOHJCHCAIIMM OCH3WJIAa C METHJIMOYEBUHONW B MYPaBbUHON KHUCJIOTE 00pa3yeTcs CMech
[IPOCTPAHCTBEHHBIX N30MepoB 2 u 3. Yepes 1,5 vaca mpoBejieHnsI CHHTE3a BBINAIAET OEJIbIH 0CAJIOK.
OHAKO BBIIE/ISIETCS HE CMeCh M30MepoB 2 n 3 , a ToJIbKO TpaHc-u3oMep 2. Iuc-uzomep 3 ymasoch
BBIJEJUTE IPU CTOSHUU B MaTOYHOM PACTBOPE B TedeHUE 4 CYTOK.

Takum obpazoM TpaHC-U30MepP OKA3BIBAETCS MEHEee PACTBOPUM B MYPABBUHOW KHCJIOTE, UeJIIHC-
uzomep 3. Hurimsarus 6eH3m1a ¢ TUMETUIMOYEBUHON B MyPABBUHON KUCJIOTE IIPU TEX YKE YCIOBUIX
He JaeT Ounukandeckuii mpoaykT, a umeHHo N,N-rerpamernii-C,C-nudeHuIrnKoIypui, a TOJIbKO
MOHOIMKJImIeckuit npoaykT 4. Jlanubeiii 3¢ddekT MoxKeT ObITH CBsS3aH € TeM, 9TO (DEeHUJIbHBIE U
METHUJIbHBIE TPYIIIBI MEIIA0T OUITUKIIM3AIIIH.

Takum obpazom, HaM YJIAJIOCh CUHTE3UPOBATH U PAa3/C/IUTh ITPOCTPAHCTBEHHBI H30MEPHI 2 U
3, a TakXKe MOJIYYUTh MPOJAYKT NMUKJIM3AIUU JAMETHIMOYEBUHBI ¢ OEH3MJIOM MOHOIUKJIMIECKOTO
cTpoeHust 4 B KUCJIBIX YCIOBUSX.

Metonpt ucciemoBaumsi. Cunmes 1,5 - dudenua-2,4,6,8-mempaaszobuyuraol3.3.0/oxman-
3,7 duona (1). B opmoropisyio kosby, cHaOXKeHHYIO KoMOWHAIME#l OpaMOro u 0OpaTHOrOo
XOJIOJMIIbHUKOB, 3arpyzkaor 2,1 r (0,01 mousb) Gensuia, 2,4 r (0,04 mosb) ModueBHHBI U 18 Mt
(0,5 MOJTB) MypaBBHHON KHUCJIOTHI. Peaknmonnyio cmech HarpeBaioT 10 110 ° C u JaioT BBIACPKKY
npu sToit Temmeparype 1,5 1. Komerr peakmun KoHTposmpyercss merogom TCX 1Mo MCIe3HOBEHHUIO
6ensmiia. Peakimonnyio cMmech BbuBaioT B 300 MJI BOJIBI, 0CaIOK OT(MUIBTPOBBIBAIOT U ITPOMBIBAIOT
rOPSTYMM U30IPOINUJIOBBIM CIHPTOM, Cymar, nosuydaior 2,45 r 7,8 — mudennmiruukonypuria (84%).
Tun 378-380 ° C.

Cunmes 1,5 — dugerua - 2,8-dumemun-2,4,6,8-mempaazobuyurso [3.3.0] okman-3,7 duona (2)
u 1,5 — dupenua-2,8-dumemun-2,4,6,8-mempaazobuyursro [3.5.0joxkman-3,7 duona (3).

B tpexropiyio koiaby BMecTuMocTbio 250 MJI, CHaOKEHHYIO MATHUTHON MENIajIKOi M OOPATHBIM
XOJIOZIMJIBHUKOM, 3arpyzkator MeruiamoueBury maccoii 10 r (0,13 MoJib), NPHIMBAIOT MypaBbUHYIO
kucsiory oobemom 30 mu u 2 M H9SOy (98%), mocie MOJHOrO pacTBOPEHUS METUIMOYEBUHBI
npuceinaoT 6ensmst maccoit 21 r (0,1 Mosb) n npoBoxsT peakiwio npu Temieparype 110 C° B
Teuennn 1,5 dacoB. Ilocie 3aBepimeHns peakinm 0CaIOK HEOOXOAUMO OTPHUIBTPOBATH, IIPOMBITH
BOJIO}, MATOYHUK OCTABUTH Ha 4 JHA U IMOCJE MPOMBITH MYPAaBBUHONW KHCIOTOH, OT(PUIHLTPOBATE.
Ocayku BoicymuTh. llosyuaror Gesble ocajiku Maccoil 2,4 v, maTouruk 6 r, u .. 327-398 C° wu
Marounuka 347 C°

Cunmes 1,3-dumemun—35,5-dudernureudarmouna (4). B Tpexropiyio Koiby BMECTHMOCTBIO
250 w1, cHaOXKEHHYI0O MArHUTHOW MeMIaJKOoil u OOpPaTHBIM XOJOIMWJIBHUKOM, 3arpyKaioT
JuMeruiMoueBrHy Maccoit 6,2 rp (0,07M0JIb), IPUIMBAIOT MyPaBbUHYIO KHCIOTY 0ObeMom 30 Ml
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u HeckoJIbKO 2 Mut H9S0, (98%), mociie moJHOrO pacTBOPEHUSI JUMETUJIMOYEBHHBI MPUCHINAIOT
6ersut maccoit 14,9 rp (0,07 mousib) u mpoBojsT peaknuio npu Temieparype 110 C° B revennn 1,5
qacoB. [locse 3aBepiiennsi peakiuu 0cajoK OTMUIBTPOBATH, IPOMBITH BOJON, U IOCJE IPOMBITD
MypaBbUHOI KUCJIOTOH, oTduibrpoBarh. Ocayiok BbicymuThb. [logydaior Gesblit KpUCTAIITIECKUIT
IIOPOIIIOK ¢ Maccoi 7,5 rp, u Tt 205 C°

Tasmuna 1

Coenunenue | Cunekrp SIMP 1H, §, m. a. (J, ') | Conekrp AMP 13C, §, m. 1.
1 8,01 (41 NI 160,84 (C,, O)
7.33 (10H, ArH) 138,38 (Cy Ph)
127,89 (Cy Ph)
127,45 (C3 Ph)
127,15 (C Ph)
81,88 (C — tetr)
2 2.767 (0,54) CHs 25.95 C'Hjy
6.763 (0.24) CH 83.65 C
6.971 (2.39) P 127.71 Ph
7.065 (4.27) P 128.36 Ph
8.116 (0.30) N 128.65 Ph
8.429 (1,14) N 135.53 Ph
159.57 CO
3 8.119 (0,92) NH 25.95 CHj
6.783 (1,0) Ph 98.70 C'Hy
7.108 (4,45) Ph 79.22 CH
2. 767 (3,0) CHs 83.66 CH
88.87 CH
127.69 Ph
138.28 Ph
160.14 CO
163.62 CO
1 2,676 (3.00) CHy 26.94 CH,
3.001 (3.11) CHs 25.57 CHjy
4.32 (6.74) Ph 74.31 C
7.452 (4.32) Ph 129.34 Ph
129.23 Ph
136.77 Cy
155.92 C
163.54 CO
173.60 CO

AMP: Cuexrp AMP 'H u 3C wusmepsiimcs B pacrsope IMCO-d6 na IMP crekrpomerpe
Bruker-400, pabouast sactora Ha sipax Bogopomaa 400 MI'tt mpu remueparype 25 ° C.

BreiBoa. B xome mpoBeaeHHOroO MCCAeIOBAHUS OBLIN IIPOBEIEHBI PEAKIINN ITNKJIO00pa30BaHUS
OeH3WJIa C MOYEBHMHAMU B KHCJIBIX YCJIOBUSIX.  DBLIO BBISIBJIEHO, YTO IIPU KOHIEHCAIUUA C
METHJIMOYEBUHON HJeT 00pa3oBaHUsl JIBYX W30MEPOB TJIMKOJYPUJIOB, & IPU B3aUMOJEHCTBUM
C JUMMETUJIMOYEBMHONI HE IPOUCXOIMT IIpeIIojaraeMas OUIUKJIM3alus a WJeT obpasoBaHue
MOHOIIMKJINYECKOIO MpOAyKTa.  JlaHHbIe coeauHeHHsI OBLLINM IIOJIYyYEeHBbI BIEPBbIE M SIBJISIIOTCS
UHTEPECHBIM OO0'BEKTOM JIJISI ITOCEIYIONINX PEAKIIHIA.
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MoueBuHna >xkoHe OHBIH N-merunn TYBIHAbIJIAPDbIH 6eH3UIIMEeH CbOpMaJ'Ib,E[bI KbIINIKbLJIZIa peaKIUudAChIH 3epTTey

AnsHoTanusi: Kasipri yakpITTa reTepOonuKIIl KOChLIBICTAPIBIH XUMUSChl OPraHUKAJIBIK, XMMUSTHBIH, JaMbIFAH OOJIBICTAPBIHA
Karalbl. 2Keke MaHBI3IBIIBIFBIH TVIMKOJIYPUJI OHUOJIOTHSIJIBIK, OeJICeH/Il 3aTTap MeH J9pi-IopMEKTeD PeTiHJEe KOPCETiJIreH.
Kenreren rimukoaypu/iaiH TYBIHABLIAPDBI MEJIWIMHAA J9PLIK 3aTTap MeH aHTUOKCHIAHTTAp, aJl XMMUs ©HEepKacibiHe
2KAPBUIFBII MaTepHaJIIap PETiHAEe KOJJAHBLIFAaH. [VIMKOJIYPUJIAIH TybIHABLIAPBI apacblH/ia METUJIIH TYbIHbLIAPbI €PEKIIe
KbI3BIFYIIBUIBIK, TYAbIPAAbl, ONTKEeHI oJiap OUOJIOTHSIIBIK KACUETTEp/iH KeH ayKbIMbIH KaMTuabl. OCBIHZAH TYyBIHIBLIAD
TepeH 3epTTey VIIiH IePCIeKTUBTI KOCBUIBICTAp OOJIBIN TaObLIaJbl. Dys Makajiaja MOYEBUHAJIAH »KO9HE OHBIH N-MeTHI
TyBIHIbLIAPbIHAH 6eH3UIMEH (POPMAaJIbIbl KBIIIKbLIIa a3areTePOLMKIIIiH, CHHTE31H CUIIATTAaiAbl, KeHiHHEH TJIMKOJIY PUJIIH *KaHa
METUJI TybIHABLIAPBIH KAJBIITACTHIPY, KYH/IbI KACUETTEPIIH HeJjiepl peTiHe TapThIM/Ibl GOJIBIIT TaObIIA b
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Investigation of the reaction of urea and its N-methyl derivativeswith benzyl in formic acid

Abstract: At present, the chemistry of heterocyclic compounds is one of the foremost areas in organic chemistry. The
glycoluril is of particular importance as biologically active substances and medicines. Most glycoluril derivatives have been used
in medicine as medicinal substances and antioxidants, and in the chemical industry as explosive materials. Among the derivatives
of glycoluril, methyl derivatives are of particular interest, since they cover a wide range of biological properties. It follows that
such derivatives are promising compounds for in-depth study. This article describes the synthesis azaheterocycles from urea
and its N - benzyl methyl derivatives with formic acid after which the formation of new derivatives of methyl glycolurils, are
attractive as the holders of properties.

Keywords: benzyl, glycoluril, urea, methylurea, dimethylurea, cyclization of urea.
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«JI.H. I'ymuaes arbingarbl Eypas3ust yITThIK yHUBepcuTeriniy Xabapuibicbl. Xumusi. I'eorpadmusi.
DKoJIOrusi CepUsChI» >KYPHAJIbIHA MaKaJjia >Kapusijiay epekeci

1. 2Kypuan makcarbl. XuMus, reorpadus, IKOJIOrus cajajgapbl OOUBIHINIA MYKHUAT TEKCEPY/IEH OTKEH FBLIBIMHI
KYH/IBUIBIFBI 6ap MakKajagap Kapusiiay.

2. 2Kypramma makaga Kapusjaylibl aBTOP MAaKAJAHBIH KOJ KOWBLIFAH Oip JaHa Kara3 HYCKACHIH I'bLibiMu
GacbuibiMIap GemiMine (pemakimsra, MekemxKaiipl: 010008, Kasakcran pecrnybiukacesl, Acrana kanacsl, K. Cornaes
kemeci, 2, JL.LH. C'ymunes arwiamarst Eypasust yarTeik yamBepcuteri, Bac rumapar, 408 kabuaer) »KoHe e-mail
vest chem@enu.kz siexrponasik momracsiHa Tex, PDF dopmarrapemmarsr Hyckasmapein kibepy kaxker. Makasia
MOTIiHIHIH Kara3 HYCKAChl MeH 3JIEKTPOH/bI HyCKaJapbl Oipfeit 6osymapsl KaxkeT. Makasajgap Ka3ak, OpPbIC, aF bLIIIBIH
Tiepinae KaObLIIaHA b

3. ABTOpabIH KoJKaszbaHbl peaakuusira >kidoepyi makasanbiy JI.H. I'ymuaeB arbianmarsl Eypasust
VITTBIK, YyHHUBEPCUTETIHiH xabapiubIChbIHJa Oacyra KeJliciMiH, mIeTes TijliHe ayJapbLIbIil KalTa
OacpuIyblHa KediciMmin OGingipeai. ABTop MakaslaHbl pelakIusara >Kibepy apKbliibl aBTOP TYpPaJibl
MoJIiMeTTiH AypBICTBIFBIHA, Makaja KellipiiMmereHziride (miaruarTTbiH >KOKTBIFBIHA) >K9He Oacka Ia
3aHCBI3 KOIlIipMeJiepiH >KOKTBIFbIHA Kerijgaeme depeJi.

4. Maxkasiaubiy Kestemi 18 Gerren acnayra Tuic (6 Gerren Gacram).

5. MaxkasiaHbIH, KYPbIJIbIMbI

FTAMPK http://grnti.ru/

Aemop(aap)dvr, amuoi-atconi

Mexemenir, moavl, amaysvl, KaAACHL, Memaeremi (erep aBTOPJAD OPTYPJ MEKEMeJEe KYMBIC *KACAHTHIH
Gouica, OHJIa Op ABTOP MEH OHBIH *KYMBIC MEKeMeci KacbIHia 6ipzeit 6esri KONbLLy Kepek )

Aemop(aap)dvr, E-mail-v

Mawxana amaywe

Annomayus (100-200 ce3; dopmyrnachl3, MakaJaHbH aTayblH MeHiHine KafTajaMaybl KaxkeT; djebuerrepre
cinremeniep 6oIMAaybl KasKeT; MaKAJAHBIH KYPbUIBICHIH (Kipicrie /MaKaJaHbIH MAKCATHI/ MIHJETTEP] /KaPaCThIPBLIBIIT
OTBIPFAaH CYPaKTBIH TAPUXbl, 3€PTTEY SJICTEPl, HOTUKEJED/TAJKbLIAY, KOPBITHIHIBI) CAKTAH OTBIPHII, MAKAJIAHBIH
KBICKAIlla Ma3MYHBI 6epiityi Kaxer).

Tyiin cesdep (6-8 ce3 me co3 ripkeci. TyiliH co3mep Makaga MasMYHBIH KODCETIN, MEHJIIHIIE MaKaJIa aTaybl
MEH aHHOTAIMAJAFBI CO3JEPAl KalTajamail, Makaja Ma3MYHBIHIAFBI co37epai Kosmany kaxkeT. COHBIMEH Karap,
aKIapaTThIK-13/IeCTipy KyieIepinae MaKaJlaHbl 2KeHIJT TadyFa MyMKIH/IIK OepeTiH FhIJIbIM CaJIaJIapbIHbIH TEPMUHIEPIH
KOJIJIAHY KAXKET).

Hezizzi momin MakaJaHblH MAKCATbI/ MIHJETTEPI/ KAPACTHIPBUIBIT OTBIPFAH CYPAKTBIH TApUXbI, 3€PTTEY
oZicTepl, HOTHIKEIED / TATIKBLIAY, KOPBITHIHBI 6OIIMIEPIH KAMTYbBI KAXKET.

Tabauua, cypemmep — aTaaraHHAH KeifiH OpHAJIACTHIPBLIAIBL. Op Tab/IHIa, CypeT KACHIH/IA OHBIH ATAJIYbI OOJTYbI
Kaxker. Cyper ailKblH, CKAHEDJIEH OTIereH OOJIybl KEPeK.

MaxkaJiagarbl (POPMYAGAGDP TEK MOTIHJIE oJlapFa ciiTeme Gepijice FaHa HOMEPJIEHE]T].

Kammer konpambicta 6ap abbpesuamypanap MeH KwuicKapmyaapdar Oackajgapbl MIHIAETTI Typje ajFarrn
KOJIJIaHFaH 8 TYCIHIipiiayi 6epinyi kaxer. Kapotcvinali komex mypaas, aknapar OipiHiin 6erre Kopceriiei.

Odebuemmep Mizimi

Moringe omibumerTepre ciaremesep TiKXKaKIIara aJIbIHAIHI. Moringeri omebuerrep Ti3iMiHe ClITEMEIEPIiH,
HOMEpJIEHY1 MOTiHZE KOJJJAHBLIYbIHA KATBICTBI KYPrisimifge: MoTiHJE Ke3JecKeH ojebuerke ajramkpl ciareme [1]
apKbLIbL, eKiHmi cinreme [2] apkpuibl T.c.c. kyprizineni. Kiranka »kacajgaTslH clireMesepiie KOJJIAHBLIFAH GeTTTepi
e kepceriryl kepek (mbrcassi, [1, 45 Ger]|). ZKapusmanbaran enbekrepre cimremenep kacammaiinbl. CoHbIMEH
KaTap, PeIeH3nsIal oTHeNTiH 6achUIbIMIapra 1a cluremerep KacaaMmaiiae! (ogebuerrep Tizimin, ogebuertep TiziMiHin
aFBUIIIBIHINA 93ipJiey yiIriIepin ToMeHIeri MaKaaHbl pociMiey YIITICIHEH KapaHbI3).

MaxkaJjta COHBIHIAFBI OJIeOMETTEp Ti3IMIHEH KeiliH 6UbAU02PAPUAABIK, MIATMEMMED OPBIC KOHE AFBLIIIBIH
Tiniage (erep Makasa Kasak TLIiHZE »Ka3bliIca), Ka3aK »KOHe aFbUIINIbIH TiIiHge (erep Makasa OpbIC TLIH/IE XKA3BLICA),
OpBIC KOHE Ka3ak, TiTiH/e (erep MakaJa aFbLIIIBIH TLTIHIE XKa3burad Gosica) Gepiie.

Asmopaap mypasvt MaATMEM: ABTOPILIH aThI-’KOHI, FEIJIBIMUA ATAFbI, KBI3METI, JKYMBIC OPHBI, YKYMBIC OPHBIHBIH,
MeKeH-Kaiibl, TeesioH, e-mail — Ka3ak, OpbIC yKoHE arbLIIIbIH TiJIIEPIH/AE TOJTHIPHLIA IBI.

6. Komkazba MyKUST TeKcepiareH OOJybl KaykeT. TeXHUKAJBIK TajalTapra cail KeJMereH KoJrzkasbasap KaiTa
eoHgeyTe Kaiitapbutaabl. KosmkazbaHblH KaiTapbLIybl OHBIH, Ky pHAJIa 6achLIybIHA XKibeplryin 6iamipmerii.

7. Penakumsara TyckeH Makasia Kabblk (aHOHHMZL) Tekcepyre kibepinenl. Bapublk pelneHsusaap aBTopJapra
kibepiseni. ABrop (peleH3eHT MakKajaHbl Ty3eTyre YChIHBIC GepreH »kKafjafifia) yIl KyH apaJibIFbIHJ@ KaiiTa Kapall,
KOJT?Ka30aHbBIH TY3€TITeH HYCKACHIH PeJaKIusara KaiiTa Kibepyi kepek. PereH3eHT yKapaMChI3 Jel TaHBIFAH MaKaJIa
KaiiTapa KapacThIpbLIMaiiapl. MakaslaHbIH TY3€TLIT€H HYCKAChl MEH aBTOPIBIH PEIleH3eHTKE KayaObl PeTaKInsara
2Kibepimeni.
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8. Tesnemaxkpi. BacbuibiMra pykcaT eTiireH Makaja aBTOpJIAPBIHA TOJEM Kacay TypaJsibl eckepTiieni. Temaem
koseMi 2018 xkbutbr 4500 Tenre — EYY kpi3merkepJiepi yiria xkone 5500 TeHre 6acka yiAbIM KbI3MeTKepJIepiHe.
Pek3uBusurrep:
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Provision on articles submitted to the journal "Bulletin of L.N. Gumilyov Eurasian National
University. Chemistry. Geography. Ecology Series"

1. Purpose of the journal. Publication of carefully selected original scientific works in the fields of chemistry,
geography, ecology.

2. An author who wishes to publish an article in a journal must submit the article in hard copy (printed version)
in one copy, signed by the author to the scientific publication office (at the address: 010008, Republic of Kazakhstan,
Astana, Satpayev St., 2. L.N. Gumilyov Eurasian National University, Main Building, room 408) and by e-mail
vest chem@enu.kz in Word, PDF and Tex format. At the same time, the correspondence between Tex-version,
Word-version, PDF-version and the hard copy must be strictly maintained.

Language of publications: Kazakh, Russian, English.

3. Submission of articles to the scientific publication office means the authors’ consent to the right
of the Publisher, L.N. Gumilyov Eurasian National University, to publish articles in the journal and
the re-publication of it in any foreign language. Submitting the text of the work for publication in the
journal, the author guarantees the correctness of all information about himself, the lack of plagiarism
and other forms of improper borrowing in the article, the proper formulation of all borrowings of text,
tables, diagrams, illustrations.

4. The volume of the article should not exceed 18 pages (from 6 pages).

5. Structure of the article

GRNTI http://grnti.ru/

Initials and Surname of the author (s)

Full name of the organization, city, country (if the authors work in different organizations, you need to put
the same icon next to the name of the author and the corresponding organization)

Author’s e-mail (s)

Article title

Abstract (100-200 words, it should not contain a formula, the article title should not repeat in the content, it
should not contain bibliographic references, it should reflect the summary of the article, preserving the structure of
the article - introduction/ problem statement /goals/ history, research methods, results /discussion, conclusion).

Keywords (6-8 words/word combination. Keywords should reflect the main content of the article, use terms from
the article, as well as terms that define the subject area and include other important concepts that make it easier and
more convenient to find the article using the information retrieval system).

The main text of the article should contain an introduction/ problem statement/ goals/ history, research
methods, results / discussion, conclusion. Tables, figures should be placed after the mention. Each illustration should
be followed by an inscription. Figures should be clear, clean, not scanned.

In the article, only those formulas are numbered, to which the text has references.

All abbreviations, with the exception of those known to be generally known, must be deciphered when first used
in the text.

Information on the financial support of the article is indicated on the first page in the form of a footnote.

References

In the text references are indicated in square brackets. References should be numbered strictly in the order of the
mention in the text. The first reference in the text to the literature should have the number [1], the second - [2], etc.
The reference to the book in the main text of the article should be accompanied by an indication of the pages used
(for example, [1, 45 p.]). References to unpublished works are not allowed. Unreasonable references to unreviewed
publications (examples of the description of the list of literature, descriptions of the list of literature in English, see
below in the sample of article design).

At the end of the article, after the list of references, it is necessary to indicate bibliographic data in Russian and
English (if the article is in Kazakh), in Kazakh and English (if the article is in Russian) and in Russian and Kazakh
languages (if the article is English language).

Information about authors: surname, name, patronymic, scientific degree, position, place of work, full work
address, telephone, e-mail - in Kazakh, Russian and English.

6. The article must be carefully verified. Articles that do not meet technical requirements will be returned for
revision. Returning for revision does not mean that the article has been accepted for publication.

7. Work with electronic proofreading. Articles received by the Department of Scientific Publications (editorial
office) are sent to anonymous review. All reviews of the article are sent to the author. The authors must send the
proof of the article within three days. Articles that receive a negative review for a second review are not accepted.
Corrected versions of articles and the author’s response to the reviewer are sent to the editorial office. Articles that
have positive reviews are submitted to the editorial boards of the journal for discussion and approval for publication.

Periodicity of the journal: 4 times a year.
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8. Payment. Authors who have received a positive conclusion for publication should make payment on the
following requisites (for ENU employees - 4,500 tenge, for outside organizations - 5,500 tenge):
Requisites:
PI'Il na IIXB "EBpa3swuiicknit Harmonansuelil yausepcurer uMm JI.H. I'ymunesa"MOHPK
Crosmmunbiit bumman AO"Iecnabank"
KBE 16
BIMH 010140003594
BUK TSES KZ KA
Cuer B komupoBke IBAN-
KZ91998 BTB0000003104-
"3a mybumkanuo @O asropa”
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ITosio>keHMe 0 PyKOMUCSIX, IPECTaBIISIEMbIX B >XKypHasl «BecrHuk EBpa3smiickoro HanmoHaJIbHOrO
yauBepcurtera umenu JI.H.I'ymuneBa. Cepusi: Xumusi. T'eorpadusi. dkosorusi»

1. Iesn xxypHasia. [lyGaukanus TIaTe /bHO OTOOPAHHBIX OPUTMHAJIBHBIX HAYYHBIX paboT IT B 06JIACTH XUMUH,
reorpaduu, SKOJIOTUN.

2. Asropy, kenarorieMy oy6JIMKOBaTh CTATHIO B YKypHAJIe HEOOXOAMMO IIPEJICTABUTH PYKOIMCh B TBEPJIOH Kouu
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