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Abstract. The work shows the patterns of electrochemical dissolution of titanium elecro-
des polarized by alternating current in an aqueous solution of hydrobromic acid. The
current density (200-1200 A/m?), hydrobromic acid concentration (1.0-5.0 M),
electrolysis duration (0.25-2.0 hours), and electrolyte temperature depend on the current
rate of the titanium electrode in the alternating current source (20°C-80°C) were
considered. The maximum value of current yield was obtained at a current density of 400
A/m? when titanium electrodes were polarized by an alternating current and it was
recorded that the current yield is reduced at a high current density. It is shown that the
current output for titanium increases directly proportional to the concentration of
hydrogen bromide, i.e., hydrogen ion content. The order of the reaction which occurs
during the electrolysis of hydrobromic acid is determined. It is proved that the current
output of dissolving titanium in the alternating current source decreases when the
electrolysis time is increased, as the eletrolysis products in the electrolyte settle down on
the electrode surface. It is shown that as the temperature of the electrolyte solution is
increased, the current output value for dissolving titanium rises to 48%. The activation
energy determined according to the temperature kinetic regime was 17.76 kJ/mol, the
process was carried out according to the diffusion-kinetic regime. It was shown that
titanium is dissolved in hydrobromic acid aqueous solution to form titanium (III) ions.
The influence of the main parameters on the electrochemical dissolution of a polarized
alternating current titanium electrode in hydrobromic acid is investigated and effective
ways of titanium dissolution are considered.

Keywords: titanium electrode, hydrobromic acid, alternating current, current output,
electrolysis, current density
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1. Introduction

Currently, titanium and its alloys are of great interest due to their important
mechanical properties such as high strength and flexibility, low elastic modulus
characteristics, corrosion resistance, and biocompatibility [1-2].

The corrosive properties of titanium are characterized by the fact that its
surface is covered by a passive film of titanium dioxide which prevents metal
from further oxidation while interacting with water or atmospheric air [3]. The
physicochemical properties of the passive film are influenced by the electrolysis
conditions, the composition of the electrolyte [4] and the pH of the solution [5],
and the electric polarization [6].

In recent years, there has been increasing interest in experimental work to
study and determine the dissolution patterns of the titanium electrode in various
aqueous solutions. The properties of electrodes made of titanium powders and
catalytically active titanium-based material in an aqueous solution of hydrochloric
acid were studied using the voltammetric method. Electrochemical sensors have
developed new methods for treating titanium used in gas-diffusion electrodes, and
as a result, it was found that metallic titanium in the potential range of 0.5-1.7 can
act as a conductor for catalytically active materials in HCIO4 solutions [7]. The
methods of cyclic voltammetry and potentiometry were used to study
electrchemical processes occurring on the surface of a porous titanium electrode
in H3PO4 acid with heavy metal ions, as a result of which it was shown that
titanium metal has limited corrosion properties in phosphate acid solutions [8-9].
In citric acid with a pH value of 2.0, containing halogen ions, the property of Ti
and TicAl4V alloys was investigated by voltammetric method, and a passive state
at the electrode surface in the presence of chloride, bromide, and iodide ions were
established. However, it was observed that the primary passive film on the
electrode surface dissolves under the influence of fluoride ions [10]. Corrosion
properties of the oxide film formed on the surface of titanium metal under anodic
current in acid H>SO4 and acid H3POjs solutions were studied by the methods of
potentiodynamic polarization and scanning electron microscopy. The study
proved that the oxide layer formed on the surface of the titanium electrode is thin
and amorphous [11]. To determine the electrochemical properties of titanium
metal, there were conducted an experiment consisting of two stages which
determine the influence of alternating current on the corrosion properties of the
titanium in a solution containing halogen ions as a result, good metal surface
solubility was observed under the action of low-voltage alternating current in HCI
and HBr acid solutions [12]. The cathodic property of Ti (III) ions in NaCl-2CsCl
melt is determined by cyclic voltammetry and chronopotentiometry methods in
the presence of a tungsten electrode and it is shown that the reduction of Ti (III)
ion is an irreversible process consisting of two diffusion-controlled stages [13].
The effect of 1.0 m chloric acid solution HCIO4 containing fluoride ions on the
corrosion properties of titanium metal has been studied by potentiodynamic
polarization methods. As a result, the influence of the concentration of fluoride
ions on the electrochemical dissolution of the oxide film formed on the surface of
titanium was observed [14]. The aggressive halogenated medium was also studied
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in the presence of a passivator in acidic solutions of H,SO4 and HCI to determine
the electrochemical and corrosion properties of Ti and its compounds. The study
proved that the passivity plays an important role in slowing down the corrosion of
titanium metal in an acid solution [15]. To study the electrochemical properties of
the oxide film formed in titanium and alloys, a potentiostatic anodization process
in HBr solution was performed. The study proved that titanium metal tends to
form a thick layered oxide film compared to its alloy [16]. Polarization of
titanium electrode in solution containing 1.0 M H,SO, fluoride ions was studied
by dynamic voltammetry, resulting in a 3D electrochemical map that
comprehensively characterizes the formation and transformation of new products
in the dissolution process [17].

Our earliest research result reveals that the titanium electrode polarized by
non-stationary currents can form titanium (III) ions in solutions with sulfate-,
chloride-, phosphate-[18], fluoride-[19] ions. In our previous studies, it was
established the regularities and mechanisms of electrochemical dissolution of
titanium via taking cyclic and anodic potentiodynamic polarization curves in
potassium bromide solution oxidized by sulfuric acid. [20]. In addition, the effects
of direct and alternating current in an aqueous solution of 1.0 M potassium
bromide oxidized with 0.5 M H>SOs solution were comparatively studied [21-22].

Having analyzed scientific papers on the study of the electrochemical
properties of titanium and titanium-based alloys in the scientific database, it was
found that the electrochemical properties of the titanium electrode in bromic acid
solutions have not been fully studied. In this regard, the present study examined
the patterns of electrochemical dissolution of titanium in an aqueous solution of
hydrobromic acid on an alternating current source.

2. Experimental Part

In this work, to study the dissolution of the titanium electrode in
hydrobromic acid, the electrolysis mode with connection to an alternating current
source was used. The experiment was performed on a glass electrolyzer without
electrode space. Two titanium plates paired as working electrodes were used in
the study. Aqueous HBr acid solutions of different concentrations were used as
electrolytes. Before each experiment, the titanium electrodes were cleaned with
sandpaper, washed with distilled water, and dried. The study considered the
influence of the main electrochemical parameters: current density, electrolyte
concentration, solution temperature, and duration electrolysis on the current
dissolution rate of titanium.

Preliminary studies revealed that titanium electrodes dissolved during
alternating current electrolysis to form purple trivalent titanium ions.

The current output (CO) of titanium dissolution polarized by alternating
current was calculated by determining the dissolved mass of the electrodes during
the anodic half-period of alternating current.

Qualitative analysis of the electrolyte composition is used in the
electrochemical dissolution of titanium in hydrobromic acid solution. It is known
that solutions of titanium (III) salts have purple color. The formed titanium (III)
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ions are gradually oxidized in the atmosphere to the valence state (IV). Titanium
ions were quantitatively studied using the colorimetric method. The concentration
of titanium ions was determined by constructing a standard calibration curve.
During electrolysis, the mass of dissolved titanium electrodes was determined.

3. Results and discussion

Previous research results revealed that titanium is insoluble during anodic
polarization because of titanium dioxide films which prevent it from electrolysis
dissolution [19]. This research results show that titanium is dissolved intensively
when polarized by alternating current. When titanium is covered with oxide layer
is affected by alternating current, there occur cathodic and anodic processes on
the surface of titanium electrode (Figure 1). When titanium is polarized by an
alternating current at 50 Hz frequency, TiO> oxide layer is reduced at cathodic
half period, and titanium is dissolved at anodic half period. As a result, titanium
electrodes are dissolved and trivalent titanium ions and bromides are formed.

Figure 1 — Oscillogram current-time passing alternating current with a frequency of 50 Hz in
hydrobromic acid.

When titanium electrodes are polarized with an alternating current in
hydrobromic acid solution during the half-cycle of the anode, an oxidation
reaction takes place and titanium (III) ions are formed (1% reaction):

Ti -3¢ T E=-137V (1)

During the cathodic half-cycle period, hydrogen ions are discharged (2
reaction):
2H" +2e¢ <> H, (2)
Titanium (III) ions in solution react with bromide ions to form titanium (III)
bromide (3" reaction):
Ti** + 3Br = TiBr; (3)
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Titanium ions formed in an aqueous solution of hydrogen bromide gradually
pass into the tetravalent state.

The effect of current density on the electrochemical dissolution of a titanium
electrode in an aqueous solution of hydrobromic acid in the alternating current
mode is considered (Figure 2). The study showed that at a current density value of
200-400 A/m?, the current output (CO) has high values, and within 600-1200
A/m?, a decrease in current output. These data indicate that the titanium electrode
dissolves much better than at high current densities. This can be explained by the
fact that at high current densities, an oxide film is formed on the surface of the
titanium electrode, which prevents titanium from dissolving.

The output increases at current densities up to 400 A/m? according to the
Tafel equation, and at high current densities, it decreases due to the coating of the
surface of titanium electrodes with oxide films.

CO%
16 -
14 ! A"
12 i ""*
10 - » S -
2 _l ! +*
A -
4 -
2 e
o i
0 200 400 600 200 1000 1200

[HBr]=2,0 M, t=0,5 h.

Figure 2 — The current density effect on the current output of titanium dissolution is
polarized by alternating current.

The effect of hydrobromic acid concentration on the electrochemical
dissolution of a titanium electrode polarized by alternating current was studied
(Figure 3). As a result, it was shown that with an increase in the concentration of
hydrobromic acid in the range of 1.0-5.0 M, the current output also increases
from 6% to 22%. The reaction order of electrochemical dissolution of titanium in
hydrobromic acid is calculated, accounting for 0.85 (table 1).

Table 1 - Calculation results of electrochemical reaction sequence in hydrobromic acid

Ne C.M CO, % lgC=x 1gCO=y x? Xy

1 1 6 0 0.778 0 0

2 2 13.5 0.301 1.13 0.09 0.34
3 3 16 0.477 1.2 0.288 0.574
4 4 20.5 0.602 1.31 0.363 0.7936
5 5 22 0.699 1.34 0.488 0.94
z - - 2.079 5.758 1.169 2.647

Reaction sequence was calculated using values in 1 table
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_nZxy—Zx-Zy 5-2.647—(5.758-2.079) 0.85
- nrx2—-(x)2  5-1.169-(2.079)2

Preliminary experiments have shown that the titanium electrode is

chemically insoluble in hydrogen bromide concentrations in the range of 2.0-5.0
M.

CO, %
25

20
15
10

o —_— [HBx], M

it=400 A/m?, 1=0,5 h

Figure 3 — Hydrobromic acid concentration effect on current output of titanium electrode
dissolution polarized by alternating current.

The influence of the electrolysis time on the dissolution of the titanium
electrode in hydrobromic acid in the presence of alternating current is considered.
As shown from Table 2, the current output of the titanium electrode decreases
with increasing electrolysis time. This phenomenon can be explained by the fact
that as the electrolysis time increases, accumulated titanium ions are formed and
concentration inhibition occurs.

Table 2 — The electrolysis duration effect on current output of titanium electrode dissolution
polarized by alternating current, i=400 A/m?, [HBr]=2,0 M

T, h 0.25 0.5 1.0 1.5 2

CO, % 15.0 13.5 12.5 12.0 11.0

The effect of temperature on the electrochemical dissolution of a titanium
electrode polarized by the alternating current is considered (Figure 4, a). The
current output of the titanium electrode increases from 13.5% to 48% in the
temperature range of 20°C-80°C for hydrobromic acid. An increase in the rate of
a chemical reaction with an increase in the temperature of the solution is a natural
phenomenon. The activation energy value determined by the temperature-kinetic
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method (IgCO - 1/T- 10%) was 17.76 kJ/mol (Figure 4, b; Table 3). This value
showed that the electrochemical process proceeds in the diffusion-kinetic mode.
It should be noted that titanium electrodes are chemically dissolved in an

aqueous solution of hydrobromic acid at a temperature of 60°C, 0.0005 g, and at
80°C, 0.001 g each.

Co% 1CO

60
a b

0

S P N

(= g g b

(]
=~
" el

b 4= R 0O

&

- o

20 v 0 10/T-10
ol 2 2.9 3.1 3.3 3.5

\
-
i

10

0 20 40 60 $0 100

i=400 A/m?, [HBr]=2,0 M, t=0.5 h.
Figure 4 — The solution temperature effect on the current output of titanium electrode polarized by

alternating current (a); Inverse temperature dependence of the current output logarithm of the
titanium electrode current (b).

Table 3 - Results of calculation of the electrochemical reaction mode in hydrobromic acid

Ne t,°C TK | CO% | x=-10° | y=IgCO Xy x2

1 20 293 135 | 34129 1.130 3.857 11.6479
2 40 313 13 3.1949 1.255 401 10.2074
3 50 323 23 3.096 1.361 4216 9.5852
4 60 333 29 3.003 1.462 4391 9.018
5 70 343 37 2.9154 1.568 4572 8.4995
6 80 353 43 2.8328 1.681 4762 8.0247
> - - - 18.455 8.457 25.808 56.9827

Using the values in 3" table the corresponding coefficients were calculated
and the values were -0,9364 and 4,2897, respectively (1.2).

_ nIxy—-SxIy _ 6:25808-18.455-8.457 _
T nrx?2-(Zx)2  6-56.9827—(18.455)2 0.9364 (1)
b Ey—naZx _ 8.457—(—0.96364)-18.455 — 42897 @)
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The equation of a straight line is expressed by 3™ equation:
y = —0.9364x + 4.2897 3)

The experimental error of the method was determined by 4™ formula and its
value was 0,0063.

o=2(y—(ax + b))2 = Z(y — ((—0.9364)x + 4.2897))% ~ 0.0063  4)

The activation energy of the reaction was determined using these values and
its value was 17,76 KJ/mol

E.=-2.33-8.314—L—-(-0.9364)=17.76 KJ/mol
mol ‘K

The optimal electrochemical solubility of the titanium electrode in an
aqueous solution of hydrobromic acid was recorded at a current density of 400
A/m?, a concentration of 5.0 M, and a temperature of 60°C. The melting current
of titanium electrodes at these parameters was 48%.

4. Conclusion

For the first time in the research work, the patterns of dissolution of titanium
electrodes polarized by alternating current in an aqueous solution of hydrobromic
acid were studied. The influence of the main parameters on the consumed current
of the electrochemical dissolution of a titanium electrode in hydrobromic acid
solutions is considered. The study showed that the current output of the titanium
electrode slowly decreases with increasing current density and electrolysis time.
During the electrochemical dissolution of titanium, it was found that the current
output increases directly proportional to the concentration and temperature of
hydrobromic acid. It was established that the electrolysis process proceeds in the
diffusion-kinetic mode and the order of the reaction was calculated.

The research results showed that a titanium (IIT) bromide can be synthesized
by the polarization of titanium electrodes using an alternating current in an
aqueous solution of HBr.

The results of scientific research can be used to improve the treatment of
titanium-based wastes and the synthesis of important titanium compounds in
production.
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Tyilinaeme
BPOMCYTEK KbIIIKbIJIBIHBIH CYJIbI EPITIHIICIH/IE AVMHBIM AJIBI
TOKIIEH IHHOJAPUSAIIUSTIAHFAH TUTAH 3JEKTPO/JITAPBIHBIH,
SJEKTPOXUMMUSIBIK EPYI

Hypoinnaesa P.H."", Baewoe A.%, Oooikepim O. K.\, JKvinvicoaesa I'.H.'!

I Koowca Axmem Scayu amvinoagsl xanvikapanvik Kazak-mypix yHueepcumenti,
Typxicman, Kazaxcman,

2 «/1.B. Coxonvckuil amuinoazel JKanapmail, Kamanus Jcame 31eKmpoXuUMusL
uncmumymol» AK, Anmamel, Kazaxcmar.

E-mail: raushan.nurdillayeva@ayu.edu.kz

bepinren sxympicTa OpOMCYTEK KBIMIKBUIBIHBIH CYJIBI EpIiTiHICIHIEC alHBIMAJBI

TOKIEH MOJIApU3aIMsIaHFaH TUTaH 3JICKTPOATAPBIHBIH DJICKTPOXUMUSIIBIK €py 3aHJIbl-
JBIKTapbl KOpCeTiai. TuTaH 3JIeKTPOIBIHBIH aifHBIMANIBI TOK KO3iH/Ie epyiHiH TOK OOMbIH-
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A MBIFBIMBIHA TOK THIFBI3ABIFLIHBIH (200-1200 A/M?), 6pOMCYTEK KBINIKBUILIHBIH KOH-
neHTpanusceiabiy (1,0-5,0 M), asektposn3 yakeIThIHBIH (0,25-2,0 car.) )XoHe dJIEKTPOJIUT
temneparypacbiiblH (20°C-80°C) acepinepi KapacThIpbUIIbl. AWHBIMAIBI TOKIEH MOJISI-
puU3aLMsIIaHFaH THTAaH 3JIE€KTPOIBIHBIE TOK THIFBI3ABIFE 400 A/M? Gonrania, TOK GOMbIHIIA
HIBIFBIMBIHBIH €H MaKCHUMall MOHI TipKeJJli KOHe KOFapbl TOK THIFbI3ABIKTAPbIHAA TUTAH-
HBIH epYiHiH TOK OOWBIHIIA MIBIFEIMBI TOMEH/IEHTIHI aHBIKTANBl. BpOMCYTEK KBIIIKbLIbI-
HBIH KOHIICHTPAIMSICHIHBIH apTybIMEH, SIFHU CyTeK MOHJIAPbIHBIH MOJIIIepi apTKaHIBIKTaH
TUTAHHBIH epYiHiH TOK OOMBIHIIA MIBIFBIMBI JIa JKOFAPBITAMTHIHBI KOpceTini. bpomcyTek
KBIIIKBLUTBIHA 3JEKTPOIN3 OapBICHIHIA KYPETiH PEaKIUSIHBIH PEeTi aHBIKTAIIbl. AWHBIMA-
JBI TOK KO3iHJle TUTAHHBIH epyiHiH TOK OOWBIHIIA HIBIFBIMBI AJIEKTPOJIU3 YaKbIThl OCKEH
CalfbIH AJIEKTPOJUT KYPaMBIHIAFbl AJIEKTPOJIN3 OHIMJIEpi AIeKTpoa OeTiHe KaliTa OThIpa-
TBIHJBIKTAaH TOMEHJCHTIHI JoNeNnieHai. DIeKTPOIUT epiTiHAici TeMreparypachl apTKaH
cailblH, TUTAHHBIH epYiHiH TOK OOMbIHIIA MIBIFBIMBL 48%-Ke JIeitiH eceTiHIirT KopceTii.
TemmeparypanblK-KHHETUKATIBIK PEXUMMEH aHBIKTAIFaH aKTHBTEHIPY YHEPTUSCHIHBIH
MaHi 17,76 xJx/Momb Kypan, mpouecTiH Iuddy3usblK-KHHETUKATBIK PEXKAMIE XKype-
TIHJIIT1 aHBIKTANIBI. BpoMcyTeK KbIKBUIBIHBIH CYJIbI epiTinaicinge tTutan (I11) nonnapsin
TY3€ JJEKTPOXUMUSIIBIK JKOJIMEH E€PUTIHIIN KepceTuUlai. AWHBIMAIbBl TOKIEH MOJISIPH-
3aIsIaHFaH TUTAH AJIeKTPOJIBIHBIH OPOMCYTEK KBIIIKbUIBIHIA NMEKTPOXUMHUSIBIK epyiHe
HET13T1 mapaMeTplepIiH acepi 3epTTeJIiN, TUTAH epyiHiH THIM/I KOJAapbl KapacThIPbLUIIbL.

Tyilin ce3aep: THUTaH 3JIEKTPOJbI, OPOMCYTEK KbBIMIKBLIbI, alHBIMAIbl TOK, TOK
OOMBIHIIA IIBIFBIM, 3JIEKTPOJIN3, TOK THIFBI3/IBIFbI

Pe3iome
IJNEKTPOXUMHNYECKOE PACTBOPEHUE TUTAHA I1PAU HO.JISIPI/BAII@H
HNEPEMEHHBIM TOKOM B BOJIHOM PACTBOPE bPOMOBO/IOPO/IHOU
KHNCJIOTHI

Hypounnaesa P.H."", Baewoe A.%, Abouxepum A.JK.., JKvinvicoaesa I'.H.!

I Mexcoynapoonwiii kasaxcko-mypeyxuil ynusepcumem umenu Xooocu Axmeoa Hcasu,
Typxecman, Kazaxcman,

2 AO «Hucmumym monnuéa, kamanuza u snexmpoxumuu um. JI.B.Coxonbckozo»,
Anmamel, Kazaxcman,

E-mail: raushan.nurdillayeva@ayu.edu.kz

B nannHo#f pabore mokazaHbl 3aKOHOMEPHOCTHU 3JIEKTPOXMUMHUYECKOTO PACTBOPEHHUSI
MOJIIPU30BAHHBIM TIEPEMEHHBIM TOKOM TUTAHOBOT'O 3JIEKTPOJIa B BOJHOM pacTBope Opo-
MOBOJOPOIHON KHMCIOTBHL. PaccMOTpeHbI BIMsHUS IUIOTHOCTH Toka (200-1200 A/m?),
KOHIIEHTpal OpoMoBOJOpoHON KucaoTel (1,0-5,0 M), mpoaoKUTEIBHOCTH 3JIEK-
tposuza (0,25-2,0 4.) u Temmneparypsl ajekTpoiuta (20°C-80°C) Ha BBIXOJ MO TOKY
PacTBOPEHUsI TUTAHOBOI'O AJIEKTPOJa B HCTOYHHMKE MepeMeHHOoro Toka. lIpu miotHocTH
HOJIIPU30BAHHOIO MEPEMEHHBIM TOKOM THTAHOBOIO diekrpoaa 400 A/m? 3adukcrpoBaHo
MaKkcUMaJbHOE 3HAYeHHE BBIXOJA 110 TOKY U YCTAHOBJIEHO, YTO MPHU BBICOKUX TJIOTHOCTSX
TOKa BBIXOJI 1O TOKY pPacTBOPEHUSI THTAHA yMEHbIIAeTcs. BbUIO MOKa3aHO, 4TO C
yBEJIMYEHHEM KOHIIEHTpaIM OpOMOBOJIOPOJHOM KHUCIOTHI, T.€. C YBEJIUYEHHEM COJEp-
JKaHUs UOHOB BOJIOPOJIA, BBIXOJI PACTBOPEHHUSI THUTaHa MO TOKY TaKXKe YBEIMYMBACTCA.
OmnpejeneH MOPSJIOK peakiuy, NpoTeKarolleld B Ipoliecce 3JeKTpolu3a B OpOMOBO-
JOpoAHOM Kucnore. JloKazaHO, 4TO BBIXOJ IO TOKY PacTBOPEHHUS TUTAHA B MCTOYHHUKE
MEPEMEHHOT0 TOKa YMEHBIIIAETCS 10 MEpe YBEJIMUYEHHUS BPEMEHHU DJIEKTPOJIN3a, TaK Kak
MPOJYKTHl 3JIEKTPOJI3a B COCTaBE 3HJIEKTPOJIMATA BHOBb OCENAOT HAa IOBEPXHOCTU
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3JIEKTPOJIA. Y CTAaHOBIIEHO, YTO II0 MEPE MOBBILIEHHS TEMIIEPATYPHI pacTBOpa JIEKTPOJINTA
BBIXOJI 110 TOKY pacTBOpEHMs TUTaHa yBenuuuBaercs 10 48%. JlokazaHo, yTo 3HaUeHUE
SHEPrvuM  aKTHBAIlMM, ONpeleIsieMoe  TeMIlepaTypHO-KUHE-TUYECKUM  PEeKUMOM,
cocraBisier 17,76 xJx/mMons w mpormecc mpoTekaeT B Au((y3MOHHO-KHHETUIECKOM
pexxume. OOHapy)XeHO, 4YTO B BOJHOM pacTBOpe OpPOMOBOJOPOJHON KHCIIOTHI
napajenbHo pacTBopstorest wonbl TUTaHa (III). MccnegoBaHo BIusiHUE OCHOBHBIX
[apameTpOB Ha 3JNEKTPOXUMHUYECKOE PaCTBOPEHUE MOJISIPU3OBAHHOIO TIEPEMEHHBIM TOKOM
TUTAHOBOT'O 3JIEKTpoJia B OPOMOBOJOPOJHOM KHCIOTE M PaccCMOTpeHbl 3(P(eKTUBHbIC
crocoObl pacCTBOPEHUsI TUTAHA.

KiwueBble ciioBa: THUTAHOBBIA  9JIEKTPOJ, OpPOMOBOJOpPOJIHAS  KHCJIOTa,
MEPEMEHHbIN TOK, BBIXOJI IO TOKY, 3JIEKTPOJIU3, INIOTHOCTH TOKA
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ITpaBuna odopmieHus crateit B xKypHale
«XUMUYECKHUI ’KYPHAJ KABAXCTAHA»

1. OBIIME ITOJIOKEHU A

Kypnan «Xumuueckuii xxypnan Kasaxcrana» (ISSN 1813-1107, eISSN 2710-1185)
BbIlyckaeTcst opaeHa TpynoBoro KpacHoro 3namenn AQO «HCTUTYTOM XMMHYECKHX
Hayk uM. A.b. bektypoBa» 4 pa3a B roj u myOnukyer paOOThl MO MIUPOKOMY KpPYry
(byHIaMEeHTATbHBIX, IPUKIAIHBIX 1 UHHOBAIIMOHHBIX MCCIIEJOBAaHUH B 00JIaCTH XUMUH U
XUMHYECKOU TEXHOJIOTUU.

S3pikn myOnMKaIu: Ka3axckui, pycckui, anrnuiickuit. XypHan uHIekcupyercs
Kazaxcranckoir Oubnmomerpuyeckoil cuctemoid u BkmodeH B llepedeHb u3ganHwmid,
pekomenayemplx KomuTeromM 10O KOHTpoino B cdepe oOpazoBaHusT U HAyKd
MunucrepctBa oOpazoBanuss W Hayku Pecnyonuku Kazaxcran st myOnukanuu
OCHOBHBIX PE€3yJIbTaTOB HAYUYHOU e TeIbHOCTH.

W3nanme nmeet criemyromniie pyopuKu:

1. OO630opHBIe cTaThu 70 20 MeYaTHBIX CTPAHUIL

2. OpuruHanbHble cTaThi (10 8—10 meyaTHbIX CTPaHUIL)
3. Kparkue coobienus (10 4—5 nevaTHbIX CTpaHMIL)

2. IPEJICTABJIEHUE CTATEN

Penakiust mpuHUMaeT CTaTbl OT Ka3aXCTaHCKUX U 3apyOexHbIX aBTOpoB. B mensx
nonysipu3anuu JKypHana, peJakiMOHHON KoJuleruel NpuBETCTBYETCs IPUEM CTaTeil Ha
AHTJIMICKOM SI3bIKE.

Jast perucTpauuy ¥ myOJHKAIMH CTATbH MaTepUall CTaThbU IpeJCTaBisieTcs B
pPENaKIMI0 Yepe3 CHCTEMY JJIEKTPOHHOW mojaunm crarbu Ha caiite JXyphana
(https://www.chemjournal.kz/) B koMIIIeKTe CO CIEAYIOMUMH JOKYMEHTAMM:

1. DnexkrponHas Bepcusi crathu B popmarax Word u PDF co BCTpOeHHBIMH B TEKCT
TabMUIIaMH, cxeMaMu, pucyHKaMu (¢aiin nomkeH ObITh Ha3BaH MO (paMHUIUK TIEPBOTO
aBTOpa Ha aHTJIMICKOM SI3BIKE).

2. ConpoBOUTENBHOE MMUCbMO, aJpecoBaHHOE B Peakiinio XUMHAYECKOr0 KypHaIa
Kazaxcrtama or opraHusanuu, B KOTOPOH JI@HHOE MCCIEJI0BAHUE BBIIOJIHEHO, C
YTBEpXKJICHUEM, YTO MaTepuayl PyKONMCH HUTJEe He IMyOIMKOBAJCS, HE HAXOJIUTCS Ha
pacCMOTPEHUH ISl OIyONMKOBAaHUS B JIPYTMX >KypHajlax M B Marepuaigax CTaTbH
OTCYTCTBYIOT CEKpETHbIE JaHHbIE. B cONpPOBOIUTENTLHOM MUCbME YKa3bIBAIOTCSl CBEJICHUS
00 aBTOpe Ui KoppecnoHaeHun: daMuius, UMsi 1 OTUYECTBO aBTOPa, CIYKeOHBIH ajpec
C YKa3aHHeM TI0YTOBOTO MHJIEKCA, aJipec AJIeKTPOHHOH mouThl, Tenedon u ORCID.

3. Bce cratbu, onyOnukoBaHHble B XuMuyeckoM xypHane Kazaxcrana (ISSN 1813-
1107, eISSN 2710-1185) myGmukyroTcss B OTKPHITOM jocTyme. YToObl oOecreunTh
CBOOOJIHBIM JIOCTYH 4YMTATeNsIM U MOKPBITH PACXOJbl HA HKCIEPTHYIO OLICHKY,
pelaKkTupoBaHue, MOAJIEpKaHUe cailTa KypHala, JOJIrOCPOYHOE apXUBUPOBAHUE W
BEJICHUE JKypHasia, B3UMaeTcsl Iulata 3a o0pabotky crareu. [IpaBunma omnatsl 3a
OITyOJIMKOBaHME MIPUHATON K IIEYaTH CTaTbU HAXOJAATCS B OTJAECIBHOM JIOKYMEHTE Ha caiiTe
XKypnana «Ornara 3a ory0JIMKOBaHUEY.

4. CtaTbe IpUCBAUBAETCS PETUCTPAIMOHHBIA HOMED, KOTOPBIA COOOIIAETCSl aBTOpam
B TE€UCHUE HEJIeNIU MOC/e MOJYyUYEHHs] YKa3aHHOI'O NepeyHsl JOKYMEHTOB; Ha 3TOT HOMEp
HEOOXOMMO CChLIATHCS IIPU MEPEIUCKE.
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5. IlpuHATBIM K me4yaTH CTaTbsIM IPUCBAUBaeTCs LUPPOBOH UAEHTUPUKATOP
(DigitalObjectldentifier — DOI).

6. YuuThIBas HEBO3MOXXHOCTH IPOBOJUTH CTAThH HAa KAa3axCKOM SI3bIKE dYepe3
CUCTEMY aHTHUIUIaruar, OyJIyT YUMTHIBaTbCs (POPMYIMPOBKU PELEH3EHTOB U pPEIlICHUE
U3/1aTeNbCKOM KOJIETuH.

7. Ctrarbu JOJKHBL ObITh O)OPMIIEHBI COTJIACHO I1A0JI0OHY, KOTOPBIA MOXKHO CKavyaTb
B pazzene «OTnpaBka MarepuaioB» Ha caiite Xumuueckoro XKyphnaia Kazaxcrana.

3. CTPYKTYPA IYBJIMKAIIUI

3.1. B nHauane 0030p0oB, OPHMIHHAJBHBIX CTaTedl M KPAaTKHUX CcOOOIIeHMH Ha
MEPBOM CTPOKE YKa3bIBACTCS HOMEP IO YHHUBEPCATHHOW JECATUYHON KiIacCU(pUKAITUU
(VK wiu UDC), cooTBeTcTBYIONUH 3asBJeHHON TeMe. JlaeTcst mponucHbIMU OyKBaMu B
BepxHeM JeBoM yriy. Takke Ha IepBOH CTpOKe chpaBa IPONUCHBIMU OyKBaMu
nonyxupaeM mpudom Ne 14 ykaswlBaeTcss HasBanme KypHana XUMWYECKHM
KYPHAJI KA3AXCTAHA (KA3AKCTAHHBIH XUMUS KYPHAJIbI,
CHEMICAL JOURNAL OF KAZAKHSTAN), ron, Homep.

3.2. Jlanee 4yepe3 CTPOKY MPUBOAUTCS MEXKTYHAPOJHBIA CTAaHAAPTHBIM cepUabHbIA
Homep xkypHaia (ISSN 1813-1107, eISSN 2710-1185) u Ha crnenyrounieil cTpoke ciieBa
npusoguTcs DOI: koTopblil Oy1eT UMETh 3HaYE€HUE TI0CTIE IPUHSTHS CTAaThH K [1€YaTH.

3.3. lanee, mociie OTCTyHa CTPOKH YKAa3bIBAa€TC 3arjaBHe CTaThbH IPONKUCHBIMU
OykBamu, mpudTt Ne 14 — monyXupHbIH, BbIpaBHUBaHWE TeKcTa 1Mo IeHTpy. Ha3Banue
JIOJDKHO MAaKCUMaJbHO IIOJIHO M TOYHO ONMCHIBATh COJEPKAHUE CTaTbH, BKIIOYATh
KITIOYEBBIE CJI0BA, OTPAKAIOLME HAIPABJICHUE U/ OCHOBHOM pe3yJbTaT UCCIIEeOBAHNUS,
HO B TO € BpeMs OBbITh KOPOTKHMM U SICHBIM U HE COJIEP/KaTh COKPAIICHUI.

3.4. lanee, nociie 0TCTyINa CTPOKHU, YKA3bIBAIOTCS HHULIMAJBI U aMuinu aBropa(-
0B) cTpouHbIMU OykBamu, mpudT Ne 12 nosry>kupHbIi, KypcUB, BRIpaBHUBAHUE TEKCTa 110
neHtpy. ®amwins aBTOpa, C KOTOPBIM CIEAYET BECTH NEPENHCKY, JO0JDKHA OBITh
oTMmeueHa 3Be3qioukoit (*): C.C. Camaesa*, A.M. /[>cydoananuesa.

3.5. UYepe3 ctpoxy mpuptom Ne 12, crpounbiMu OyKBamMHu, KYpCHBOM C
BBIPABHMBAaHUEM TEKCTa IO ILEHTPY CIEAYIOT HaMMeHOBaHMe(s1)) opraHm3anum(ii) c
yKa3aHUEM YaCTH Ha3BaHUs OpPraHU3alluu, KOTOPas OTHOCUTCS K HOHSTUIO IOPUAUYECKOTO
nuna (B aHMIMKACKOM TeKCTe HEeOOXOIMMO YKa3biBaTh O(PHUIMAIBHO MPUHATHIA MEpeBO/]
Ha3BaHMs), TOPOJI, CTpaHa. B aHrnmiickoM BapHaHTe aJipecHble CBEIEHHSI JIOKHBI OBITh
MpeJICTaBJIeHbl HAa aHTJINICKOM SI3bIKE, B T.4. TOPOJI M CTpaHa.

Ctpokn ¢ @QaMuiIusIMU aBTOPOB U Ha3BaHUSIMH OpraHU3alUid  cojepkaT
HAJCTPOYHbIE HHJEKCHl (mocie (aMuauu U Tepe] Ha3BaHMEeM OpraHu3aluu),
yKa3bIBaIOLIE HA MECTO pabOTHI aBTOPOB.

Ha cnemyromeii cTpoke KypcHBHBIM HauepTanueM, mpudT Ne 12, ¢ BelpaBHUBaHHEM
TEKCTa 10 LIEHTPY YKa3bIBaeTCs AJIEKTPOHHBIN ajpec AJsl MepenucKu.

3.6. Pe3rome (Abstract, Tyiiinneme) cocTouT u3 KpaTkoro tekcra (He meHee 150—
250 cnoB, mpudt Ne 12) Ha s3bike cratbu. Abstract myOnukyercs B MeXAyHapOIHbIX
0a3ax, JaHHBIX B OTPhIBE OT OCHOBHOT'O TeKCTa. Peztome 0KHO ObITh aBTOHOMHBIM, BCE
BBO/IUMbIE 0003HAUEHUS U COKpAIlleHUs He0OXO0IMMO paciiugpoBaTh 3/1eCh XKe.

[IpuBeTcTBYETCS CTPYKTYPHUPOBAHHOE PE3IOME, MOBTOPSIOIIEE CTPYKTYpPY CTaTbU M
BKJIIOYAIOIIEE: 68edeHuUe, yelu U 3a0auu, Memoovl, pe3yiomamsl U 00CyicoeHue,
3aknoueHue (6b1600b1). B TO ke Bpems, LENN U 337a4i ONMCHIBAIOTCS, €CIIM OHU HE SICHBI
U3 3arilaBusl CTaThbd, METOJIbI CJIEJYET ONHMCHIBATh, €CJIM OHU OTJIMYAIOTCS HOBU3HOU. B
pe3toMe BKJIFOYAIOTCS HOBBIE PE3yJIbTaThl, MMEIOMIUE JIOJIIOCPOYHOE 3HAUYEHUE, BAXKHBIC
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OTKPBITHS, OINPOBEPralollue CYIIECTBYIOUIMEe TEOpUHU, a TaKKe JaHHbIe, HMMEIOIne
npaktuyeckoe 3HadeHue. CreayeT UCHOJIb30BaTh TEXHUYECKYIO (CHEIUAIbHYIO)
TEPMUHOJIOTUIO Balllei JUCIUILIMHBIL.

Pestome maercst Ge3 ab3alHOrO OTCTyNa CTPOYHBIMU OYyKBaMHU; OHO HE JIOJKHO
coJiepKaTh HOMepa COEJJMHEHUH, SKCIIEpUMEHTANIbHBIE IaHHbIE U CCHUIKU Ha JIUTEPaTypy.
Pe3rome TOJIbKO 0/IHO — B Hauaje TEKCTa.

3.7. lanee Ha s3bIKe CTaThu Oe3 a03aIHOr0 OTCTyNa CTPOYHBIMU OYKBaMU MIPUPTOM
Ne 12, BrIpaBHUBaHME TEKCTA 110 JIEBOMY KparO IPHUBOJISATCS KJAKOYeBbIe cj10Ba (0T 5 110
10 mT.), oOecneunBaroiye Haubojee MOJIHOE PACKPBITHE COJIEPKAaHUS CTAaThU.

3.8. B kparkux coobmenusx npupoautcs pestome (150-200 cioB), KitoueBbie
CJIOBa, HO JieJIeHUs Ha pazjiesibl He TpeOyercs. JlaeTcsi TeKCT KpaTKoro cooOlleHus Ha
OJTHOM M3 TpeX SI3bIKOB C BbINOJIHEHHEeM TpeboBanuii k Y JIK, Ha3BaHUIO CTaTbu, MEPEUHIO
aBTOPOB, HAMMEHOBAHMI OpraHu3aluii, B KOTOPBIX OHU PA0OTAIOT, YKAa3aHUIO aBTOPA JJIs
nepenucku. B TekcTe KpaTKoro cooOIIeHUs MPHUBOJSTCS KOHKPETHBIE CYIIeCTBEHHO
HOBBIE pe3yJbTaThl, Tpefylollue 3aKpelnJeHUsi MPUOPUTeTa C HEOOXOAUMBIMU
HKCMEPUMEHTAIBHBIMI  MOJPOOHOCTSAMH.  3aTreM  CleAyloT:  uHpopMmanus O
(¢uHaHCUpOBaHMHU, OJIaroJJapHOCTHU, CBEICHUSI 0 KOH(IUKTE UHTEepecoB, HHPOpMAIs 00
aBTOpax M CIIUCOK JIUTEpaTyphl.

3.9. Crarbsi HauMHaeTCs C BBeJAeHUs], B KOTOpoM (Qopmynupyercs ILelb Hu
HEOOXOAMMOCTh MPOBEICHUS UCCIIEIOBaHUs, KPaTKO OCBELIAETCs COCTOSTHUE BOIpOca CO
CCBbUIKaMU Ha HauOoJiee 3HaunMMble MyOJMKalUU ¢ W30eraHueM CChUIOK Ha yCTapeBIIUe
pe3ynbTaThl. M3maratoTcst OTKpPBITHS, CIeNaHHble B XOJ€ MJAHHOTO HCCIEIOBAHMSL.
VKa3bIBaeTCs CTPYKTypa CTaThbH.

3.10. DxkcmepuMeHTaJbHAsE 4YacThb COJEPKUT OINKCAHUE XOJa W pPE3yJbTaToB
IKCIIEPUMEHTA, XapaKTEePUCTUKY MOJyYEHHBIX COETMHEHUH. B Hayaje
9KCIEPUMEHTAIbHOH  4acTW  MPUBOASTCS  HA3BaHUS  HpUOOPOB, HA  KOTOPBIX
3aperucTPUpPOBaHbl  (PU3UKO-XUMHUUECKHE XapaKTEPUCTHKH BEIIECTB M YKa3bIBAIOTCS
YCIIOBUSL W3MEPEHHUS; TaK)Ke YKa3blBAIOTCSI JIMOO HCTOYHMKM — MCIOJIb30BAHHBIX
HETPUBHAIBHBIX PEareHTOB (HapuMep, «kKOMMepUecKre Mpenaparsl, Ha3BaHue GUPMBD»),
1100 JTAIOTCS CCHUIKM HAa METOJMKHU MX TOJTYYESHHUS.

Kaxnpit  maparpad sSKcriepUMeHTaJbHON 4YacTH, OIKCHIBAIOIIUK MOJTydeHHe
KOHKPETHOTO COEIMHEHUs, JOJDKEH COJepXaTb €ro IOJHOE HauMEHOBAHUE I10
Homenkiatype MIOITAK u ero nopsiaikoBblit HoMep B cratbe. B MeToaukax o0si3aTenbHO
yYKa3blBaTh KOJHMYECTBA pEareéHTOB B MOJBHBIX M MAacCOBBIX eIuHHUIAX (I
Karajau3aTopoB — MacCcy M MOJbHbIE TPOLEHTHI), 00beMbl pacTBopHTeneil. MeTtoauka
SKCIEPUMEHTA U3JIaraeTcs B npouteoulem BpeMeHH.

JUIi M3BECTHBIX BEIIECTB, CUHTE3MPOBAHHBIX OIYOJIMKOBAHHBIM paHEEe METOJIOM,
HEOOXOJMMO MPUBECTH CCHUIKY Ha JIMTEpaTypHble AaHHbIE. JIJIi M3BECTHBIX BEIIECTB,
MOJMYYEHHBIX HOBBIMH WM  MOJU(PUIUPOBAHHBIMU  METOJAAaMH, JOJDKHBI  OBITh
MpeJICTaBIeHbl UX (PU3NYECKUE U CIIEKTPalIbHbIE XapaKTePUCTUKH, UCIOJIb30BAHHBIE IS
MOJITBEPKJCHUSI UIEHTUYHOCTU CTPYKTYPhl, METOJ] CUHTE3a U CChUIKA Ha JUTepaTypHbIE
JJaHHBIE.

JUis  Bcex BIEPBBIE CHUHTE3UPOBAHHBIX COCJUHEHHH HEOOXOIUMO IIPUBECTH
JI0Ka3aTenbCTBa MPUIUCHIBAEMOT0 UM CTPOCHUS M JJAaHHbIE, MMO3BOJISIONIUE CYAUTh 00 UX
WHIWBHUIyAIbHOCTH M CTENEHW YUCTOTHL. B 4YacTHOCTH, NOJDKHBI OBITH NPEACTABICHBI
JTAaHHbIE 3JIEMEHTHOT0 aHal3a WX Macc-CIEeKTPhl Bbicokoro paspemenusi, UK crnekrpsl u
crekrpsl SIMP 'Hu 1B3C.
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JlaHHBIE PEHTTeHOCTPYKTYPHOI'O aHallu3a MpPeJCTaBISIIOTCS B BUJE PHCYHKOB H
Tabaun. Bece HoBbIe coeqnHenns, JaHHble PCA KOTOpPBIX IPUBOSTCS B CTAThE, TOJKHBI
ObITh 3aperucTpupoBanbl B KemOpuIKckoil 0a3ze CTPYKTYPHBIX JaHHBIX U HMETh
cootBercTBytomure CCDC Homepa.

Ecnu, mo MHEHUWIO peleH3eHTa WM pPEeJaKTopa, HOBbIE COEJUHEHHUS HE ObLIH
YIOBJIETBOPUTEIBHO OXapaKTEePU30BaHbl, CTaThsl He OyJIeT MPUHSTA K [I€YaTH.

IMpumep METOANKH: 3-(2-Amino-6-methylpyridino)-3-carbonyl-3,4-
dihydrocoumarin (12).To the alcoholic solution of 2.18 g (0.01 mol) of 3-
carbethoxycoumarin, 1.08 g (0.01 mol) of 2-amino-6-methylpyridine was added with
stirring. The mixture was boiled for 10 h. The solution was cooled, the precipitate was
filtered. Then it was washed with cold EtOH. After the drying and recrystallization of the
residue from i-PrOH yield of the product 12 was 2.05 g (63%), mp 226—228 °C, Rf 0.82
(1/2, EtOAc/hexane as eluent). Calculated, %: C 68.56; H 4.32; N 9.99 for CisH12N20s.
Found, %: C 68.41; H 4.22; N 9.83. Spectral data.

Brumanue! B crarbsx, MOCBSIIEHHBIX CUHTE3y HOBBIX COCIMHEHMM, JOIMYCKAeTCs
pa3MeIleHNE IKCIEPUMEHTAJbHON YacTH 3a pa3iesioM Pe3yabTaThl 1 00CyKAeHue.

3.11. B pazmene Pe3yabTaThl U 00cCy:KIeHHe, KOTOpBIA sIBIsieTcsl HaubOojee
BaXHBIM, CleyeT OOCYyIUThb U OObBSCHUTH I[OJy4YeHHble B pPadOTe pe3yJbTaThl,
[IPOAHAIN3UPOBATE OCOOEHHOCTH CHHTE34a, IPOJIEMOHCTPAPOBATH U YKa3aTh BO3MOXKHBIE
orpanndeHnus. lIpoBecTu cpaBHEHHE MOJIYYEHHBIX PE3YJbTaTOB C OIyOJUKOBAHHBIMU
paHee. Bce HOBBIE COEAMHEHUS [OKHBI OBITh TOJHOCTHIO OXapaKTepU30BaHBI
COOTBETCTBYIOIIMMH CIEKTPAJIbHBIMU U JAPYTMMHU (HU3UKO-XMMUYECKUMHU JaHHBIMU. B
TeKkcTe O0000IIAIOTCS W Pa3bSCHIIOTCS TOJIBKO TE€ CHEKTpalibHble JaHHBbIE, KOTOpbIE
UCHOJB3YIOTCSl  JJII  IMOATBEPXKJACHHUS]  CTPYKTYPbl  IIOJIyYEHHBIX  COEIUHEHHH.
Ilepeuncienne OgHMX W TEX K€ JaHHBIX B TeKcTe, TaOJMIIAX M Ha PUCYHKAX HeE
Joryckaercs. J[isi HOBBIX METOAOB CHHTE3a XKelareJbHO OOCYAUTh MEXaHU3M peaKIiH.
s 000061meHus TaHHBIX HEO0OXOAUMO MCIOJIb30BaTh MOHSATHBIE PUCYHKHU U TAOJMIIBIL.
IIpencraBieHHbIe JaHHBIE JOJKHBI T0/1aBATHCS UHTEPIPETALIH.

IIpu oOcyxaeHuu pes3yibTaToB  CleNyeT MpUIepKUBaThCs  O(UIHANILHON
tepmuHosiorun [UPAC. Pe3ynbraTel peKoMeHyeTcs u3jiaraTh B MPOIIeAIEM BpeMEHH.

OOcy:k1eHue He JODKHO IOBTOPSITh OINUCAHHME pe3yJIbTaTOB HCCieqoBaHus. B
TEKCTE JOJDKHBI OBITh HKCIIOJNB30BAaHbl  OOLIENPUHSATBIE B HAY4YHOH JuTeparype
cokpameHus. HecranpapTHble COKpalleHus JJOJDKHBI OBITh pacIiIu(poOBaHbl IOCIE
MEPBOr0 TOSBIEHUS B TeKcTe. EIUHUIBI M3MEpEeHUil JOKHBI OBITh YKa3aHbl B
Mexnaynaponoit cucreme CHU.

3.12. 3arem pekomeHayeTcsi chOpMYJIUPOBaTH 3aKJ/JKYeHHe, B KOTOPOM YKa3aTb
OCHOBHBIE JJOCTH)KEHHUs, IIPEJICTABICHHbBIE B CTaTbe, U OCHOBHOM BBIBOJ, COZEp Kalluil
OTBET Ha BOIPOC, IOCTABJIEHHBI BO BBOJHOW YacTH CTaTbM, a TaKXKe BO3MOXHOCThb
UCHOJBb30BaHMsI ~MaTepuana CcTarbd B (YHJAMEHTAIBHBIX WIM  NPUKIAJHBIX
UCCIIEJOBAHNUSX.

3.13. IlpuBoautcs undopmanys o GUHAHCHPOBAHUU UCCIIEOBAHUIA.

3.14. Beipaxkaetcst 6J1aroiapHoOCTh TEM, KTO TIOMOT BaM B TIOJITOTOBKE BaIlei
paboTHI.

3.15. B pykonucu AOMKHO OBITH 3asBIEHO O TOM, HMEETCS M KOH(PIUKT
HHTEpecoB

3.16. B undopmanuu 00 aBTOpax YKa3bIBAIOTCS: Y4eHas CTElNeHb, 3BaHHE,
JIOJDKHOCTB, e-mail, ORCID.
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3.17. CraThs 3aKkaHYMBAETCS CHUCKOM JIUTEPATYPbI CO CCHUTKaMU Ha PYCCKOM (UJIH
Ka3aXCKOM) $sI3bIKE M CCBUIKaMU Ha s3bIke opuruHana. CCbUIKM Ha JUTepaTypHbIE
UCTOYHUKU B TEKCTE MIPUBOAITCS MOPSIAKOBBIMU apaOCKUMM LU(ppamMu B KBaJpaTHbIX
ckoOkax mo Mepe ynoMmuHanusi. Kaxgas cchlika JODKHA COJEpkKaThb TOJNBKO OJHY
auteparypHyto uutary. CHOUCOK JUTEparypbl JOJDKEH ObITh IMpejAcTaBiieH HauOolee
CBEXHMMHU M aKTyaJIbHBIMH MCTOYHHKAMM 0€3 M3JIMIIHEro caMoluTupoBanusi(ue 6omuee 20
npoueHToB). s crarel jkenarejgeH CHUCOK M3 He MeHee 10 CCBUIOK €O CTpOKaMHu
JIOCTYTIa B UHTEPHETE.

3.18. OO6szarenbHa uH$opmanusi 00 aBTopax. B Hell ykasblBaloTcsi: ydeHas
CTelleHb, 3BaHKe, JTOHKHOCTh, e-mail, ORCID, ¢pamuins, uMs, 0T4ecTBO TOJHOCTHIO Ha
TpeX sI3bIKax.

HNudopmanus 06 aBropax:

Jhxycun6exkoB Ymupzak KymacunoBuy — AO «MHCTUTYT XUMHUYECKMX HAYK WM.
A.b. bektypoBa», 3aBenyromuil saboparopuell XUMHHM Ccojieil U yAO0OpeHMid, uJeH-
KoppecnonjeHT HannonanbHoit akagemun Hayk PecrnyOmuku Kazaxcran, mpodeccop; e-
mail:jussipbekov@mail.ru, ORCID: https://orcid.org/0000-0002-2354-9878 .

Hyprammesa I'ynp3una OpbeiHTaeBHa — JAOKTOp XumMudeckux Hayk, AO «HHcTtuTyT
xumuyecknx Hayk uM. A.b. bektypoBa», Anmarel, PecrnyOnuka Kazaxcrtan, e-mail:
n_gulzipa@mail.ru , ORCID: https://orcid.org/0000-0003-2659-3361 .

basxmeroBa 3amupa KenecOekoBHa — KaHIWAAT XUMUYECKHX HayK, BeLylIuit
Hay4dHblil coTpyaHUK, AO «MHCTUTYT XuMHueckux Hayk uM. A.b. bektypoBa», Anmarsl,
Pecny6nuka Kazaxcran, e-mail: zamirabkz@mail.ru , ORCID: https://orcid.org / 0000-
0001-7261-2215.
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Anmarel, Kazakcran PecnyOmamkacel, e-mail: zamirabkz@mail.ru . ORCID ID:
https://orcid.org / 0000-0001-7261-2215.

Cnucok  nutupyeMoil  suteparypel  odopMmisieTcs B COOTBETCTBUU €
HIDKETIPUBEACHHBIMU 00pa3iamu Oubimorpadguueckux onvcanuii (4.8.).

3.19. B KoHIe CTarby IOCIIE€ CIHUCKA JIATEPATYPbl OONOJHUMEIbHO TIPUBOJUTCA
nepeBo Pe3rome Ha kazaxckuii (Tyillinaeme) u Ha anrnumiickuii si3p1ku (Abstract). CioBo
Pe3iome (Abstract, Tyiiinneme) paercs no wnentrpy. Ha cunenyromeit crpoke c
BEIPaBHUBAHUEM 10 JIEBOMY KParo MPOMUCHBIMU OyKBaMU MOIYKUPHBIM TiprudTom Ne 12
NPUBOJUTCS Ha3BaHMe cTarbu. Yepe3 crpoky O0e3 al3alHOro OTCTyNa KypCHBOM,
oy kupHBIM mpudToMm Ne 11 naroTcs MHULUANIB U (aMUTIUN aBTOPOB.

Ha cnenytomieit crpoke 6e3 ab3amiHOro OTCTyNa KypCHBOM, CTPOUYHBIMHU OyKBamw,
mpugTom Ne 11 mpuBoasTcs Mecta pabOThl aBTOPOB C HAJICTPOUYHBIMU WHICKCAMH (ITOCIIe
dbamunny U nepe Ha3BaHWEM OpraHM3alliy), YKa3bIBAIOIIKME Ha MecTO padOThl aBTOPOB.
3areM uepe3 CTPOKY ¢ ab3alHOro OTCTyNa C BbIPABHUBAHUEM TEKCTa IO IIUPUHE HUJIET
TEKCT pe3tome, HabpaHHbBIH cTpouHbIM IIpupTOoM Ne 12.

Jlanee uepe3 CTpoKy ¢ ab3alHbIM OTCTYIIOM CTPOYHBIMU OykBamu mipugTom Ne 12, ¢
BBIPAaBHUBAHUEM TEKCTa 10 LIMPHUHE MPUBOAATCS KJIO4YeBbIe caoBa (0T 5 g0 10 mr.),
oOecnieunBaronye HanboJee MOJIHOE PACKPBITHE COJIEP/KAHUS CTATHU.

3.20. Jlns crateit, mojaBaeMbIX Ha S3bIKE, OTIMYHOM OT aHIJIMMCKOIo (Ha Ka3aXCKOM
WIM PYCCKOM SI3bIKE€), B KOHIIE CTaTbU HaXOAWTCs aHrimiickuii Onok (Abstract,
Information about authors, References).

3.21. Bce cTpaHullbl pyKOIIUCH CIIELYyET IPOHYMEPOBATh.

4. TPEBOBAHUSI K O®OPMJIEHUIO PYKOIIMCEM

4.1. O6beM cTaThy, BKIIIOYAs aHHOTAIUIO U CIHUCOK JIUTeparypsl: 10 8—10 crpaHu.
O0630pHbIE cTaTbl MOTYT OBITH 70 20 cTpanui. CtaThsi JOJDKHA OBITH HaleyaTaHa Ha
onmHoii crtopone smcrta A4 mpudprtom Times New Roman, pasmep kerns 14 mr;
MEXCTPOUYHBIA MHTEPBAJ — OAWMHAPHBIMN M mojsiMu: BepxHee — 2.0 cM, HikHee — 2.0 cm,
neBoe — 3.0 cM, mpaBoe — 1.5 cM; paccTaHOBKa IMEPEHOCOB HE JIOMYyCKaeTcs; aO3allHbIi
orctyn — 1.0 cM; popmarupoBanue — 1o mupune. J{omkeH ObITh UCIIOJIB30BaH TEKCTOBbIIM
penaktop Microsoft Word for Windows, B Bunie doc-daiina, Bepcus 7.0 u 60jee mo3iaHue.

JInst KpaTKOCTHM M HArlSAHOCTU OOCYXKJIEHHSI COCJUHEHHS, YINOMHHaeMble Oolee
OJIHOTO pasa, cjlelyeT HyMepoBaTh apa0cKuMH IM(paMu B COUYETaHUHU CO CTPOUHBIMHU
JIATUHCKUMH OyKBamMu (I 0003HAUEHHUS COEIMHEHUN C MEepeMEHHBIM 3aMECTUTEIIEM).
[Ipu ynoMuHaHUM [TOJIHOTO HAa3BaHUS COEIMHEHMSI (P JaeTcs B CKOOKaX.

CrepeoxMu4ecKre CHMBOJIBI M IPUCTABKH, XapaKTEPU3YIOUIME CTPYKTYpHBIE
0COOEHHOCTH WJIM TIOJIOKEHHE 3aMECTHTENs B MOJIeKyJie, CledyeT Habuparbh KypCHBOM
(italic): (R)->HaHTHOMEp, Mpem-OyTUJ, napa-KCWion. BMecTo IpOMO3JIKHUX Ha3BaHUU
HEOPraHWYECKUX U YacTO yHOTPeOsIEMbIX OPraHUYECKUX COEIMHEHMH ClIeyeT 1aBaTh X
¢opmynsl: NaBr, TsOH Bmecro Opomuj HaTpus U TOXyoJicylb(poHOBas kuciora. [Ipu
UCIOJb30BaHNM TEPMUHOB U 00O3HAYeHMH, HE MMEIOLUX INUPOKOro MPUMEHEHUs B
JIUTEpaType, UX 3HAUYEHUS MOSCHSIOTCS B TEKCTE IIPU IIEPBOM YIOTPEOJIEHNUU: HAIpUMeEp,
nommTaneHTepedTanat ([I1DTO).

Jlst u300paxeHust CTPYKTYPHBIX (OpMYIl XUMHUYECKUX COCTUHEHUN HEoOXO0IUMO
UCTIONB30BaTh peaaktop xummudeckux ¢opmyn ChemDrawUltra. Bce naammcu Ha
cXeMax MPUBOJAATCS Ha aHIIMHCKOM si3bike. B cxeMe HeoOXOJUMO YyKa3bIBaTh BCE
YCIIOBUSI pEeakLUi: HaJl CTPENKOH — peareHThl, KaTaau3aTopbl, PacTBOPUTENH, O]
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CTpeNKoOi — TemIieparypa, BpeMs, BBIXOJ. EcClu ycjaoBHsI peakiuii CUIBHO 3arpykaroT
CXeMy, UX MOXHO TIEPEHECTH B KOHEIl CXeMbl, pacii(poBbiBas OyKBEHHBIMU MHICKCAMU,
Hanpumep, i: HCI, H>O, 80 °C, 5h. Takoii xe OykBeHHbII UHJEKC JOJKEH ObITh yKa3zaH
HaJ| CTPEJIKON COOTBETCTBYIOIIEH peakiiuu.

4.2. YpaBHEHUs1, CXeMbl, TaOJIUIIbI, PUCYHKH U CChUIKUA Ha JUTEPATypy HYMEpYIOTCS
B MOPSJKE UX YIOMHUHAHUS B TEKCTE€ U O0NHCHBI OblMb 6CMABNEHbL 8 MEKCMm CMmamvl
MocJie epBOro ynoMuHaHusl. TaOaHIlbl M pUCYHKH JOJDKHBI COMTPOBOXKIATHCS TIOIIUCHIO;
3aroJIOBKH K CXe€MaM JIAl0TCs TPU HEOOXOAMMOCTH.

4.3. Tlo BO3MOXHOCTH CllelyeT TOTOBUTb PHUCYHKH C IOMOIIBIO KOMIIbIOTEpA.
OJHOTHUITHBIE KPUBBIE JOJDKHBI OBITH BBIIIOJIHEHBI B OJMHAKOBOM MacIiiTade Ha OJHOM
pucynke. KpuBble Ha puUCyHKax HyMepyIOTcs apaOckuMu Idpamu, KOTOphIE
pacmupoOBBIBAIOTCSI B MOANUCSAX K pHCYHKaM. J[Is Bcex PHCYHKOB HEOOXOIUMO
npecTaBuTh rpaduueckue (aiisl B popmare jpeg ¢ MUHUMAITLHBIM paspemenreM 300
dpi. Hagnmucu Ha pucyHKaxX JTOJDKHBI ObITh Ha AHTIIMACKOM SI3bIKE€ W MO BO3MOXKHOCTH
3aMeHeHbI U paMu, pacum(poBKa KOTOPHIX JACTCSI B MTOJANUCH K PUCYHKY.

OnuHOYHBIC TIPSIMBIE, KaK MPABHUIIO, HE TPUBOJAT, a 3aMEHSIOT YpaBHEHHUEM JTHHUN
perpeccun. Ilepeceuenue oceif KoopuHAT clie[yeT pacrojiarath B JIeBOM YTy PUCYHKa,
CTpEJKM Ha KOHIIAX OCel HEe CTaBSTCS, JIMHUM, OTPAHUYMBAIONIME TOJIE PHUCYHKA HE
MPUBOJSTCS, MaclTabHas ceTka He HaHOCUTCS. MalouHpopMaTUBHBIE PUCYHKH, HE
o0cy/aeMble B CTaTbe CIEKTPHI, BOJBTAMIEPOTPaMMbI U Jpyrve 3aBUCHUMOCTH HE
myOnuKytoTcs. PHCYHKHM CHEKTPOB He J0JKHbI OBbITh BBITIOJHEHBI OT PYKH. Bce
PUCYHKH JOJDKHBI UMETh HyMmepanuto apaOckumu mudpamMu (ecim pUCYHOK HE OJIMH).
CnoBo «PuCyHOK» W HAaMMEHOBAHWE TOMEIIAIOT TOCTE MOSCHUTENBHBIX JaHHBIX |
pacmnoJiaratoT cieayronum oopaszom: Pucynok 1 — Jleranu npubopa.

4.4. Kaxnas tabauma J0DKHA UMETh TEMATUYECKHI 3arojlOBOK U TOPSIKOBBIN
apaOckuii HOMep (Oe3 3Haka Ne), Ha KOTOpBIM JaeTcsi cChlika B Tekcre (Tabmuma 1).
Ha3Banue Tabnuipl pacnonaraercss Haja Tadiauiei ciea 0e3 ab3alHOro OTCTyIa B OJHY
CTPOKY C €e HOMEpOM depe3 Tupe 0e3 TOUKH Tocie Ha3BaHus. [’ padpl B Ta0mmIle JOMIKHBI
UMETh KpaTKWe 3aroJIOBKH, OTPaKAIOIIMe MapaMeTphl, YWCICHHBIC 3HAYCHUS KOTOPHIX
MpUBEJICHB B TA0JIUIIE; OHU MUIIYTCS B UMEHUTEJILHOM NajeKe eMHCTBEHHOr0 Yucia ¢
MIPOMUCHON OYKBBI M Uepe3 3aMsITyi0 COIMPOBOXKIAIOTCS COOTBETCTBYIOIUMHU €IWHUIIAMU
n3MepeHus (B COkpamieHHo# ¢dopme). PucyHkn wimm cTpykTypHBIE GopMyIsl B rpadax
Tabnuil He nomyckarorcs. [Ipomycku B rpadax mpu OTCYTCTBUHU JaHHBIX 0003HAUYAIOT
TpeMs TOYKaMH, npu OTCYTCTBUU SIBIICHUS — 3HAaKOM «TUPEY.
[Ipumevanuss K TaOaWIaM WHACKCUPYIOTCS apaOCKUMK IUppamMu U TMOMEIIAOTCS B
IpaHUIlax TaOIUIbl o MaTepuanoM Tadsuiel. Cioo «IIpumedanuey cieayer nevyararb
¢ mpornucHoi OyKkBBI ¢ ab3ara. Ecim mpumedanue ofHO, TO mocie cioBa «lIpumedanne»
CTABUTCSl TUPE U IIPUMEUYaHue Tedaraercs ¢ nponucHoi OykBbl. Heckonbko nmpuMeyaHuit
HYMEpYIOT 10 TOpsSAKY apaOckumu IudpamMu 0e3 MpOCTaBICHUS TOYKHA W TEYaTaroT C
ab3ana. B Tabnuiax MCmosib3yloT TOT ke MPUET, YTO U B TEKCTE CTAThU; JOIMYCKAETCs
ymenblieHHbIH (He Mmeree Ne 10 mpudt TimesNewRoman).

4.5. Tlpu BBIOOpE €IWHUI] U3MEPEHUS PEKOMEHIYETCS MPUACPKUBATHCS CHCTEMBI
CH: 1, M, M, cM, MKM (MHUKpPOMETpP, MUKpPOH); HM (HaHOMETpP, MHUIUMHUKPOH); M
(muxometp); A (amrcrpem); ¢ (cekyHna); MuH, 4 (dac), I'i (repm); MI'n (merarepi); D
(apcren); T'c (raycc); B (BonbT); 5B (snexkTtponBoibT); A (ammep); Om, Ila (mackanb);
Mlla (meramackanb); rlla (rekromackanb); JIx (mxoyns); K (kensBun), °C (rpamyc

Henbcus); J1 (Jlebait).
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B necsaTu4uHbIX ApoOsAX Heasi YacTh OTesieTcss oT JApoOHoil He 3ansToil, a
TOYKOM.

Hcnonb3yroTcss cnefyromue COKpalmieHWsi: T.KUM. W T.IUI. (TOYKU KHUIIEHUS H
IUIaBJieHUs1) — nepel Uudpamu; KOHI. (KOHLIEHTPUPOBAHHBIM mepea Qopmysoin
coenuHeHus); M — MoleKkylspHash macca); MOJb, Kaj, KKaj, H. (HopMalbHbIH), M.
(MOJIPHEII); KOHILEHTPALKs paCTBOPOB 0003HauaeTcs (r/cM?, r/11, MOIb/1).

Jisi Bcex BIepBble CHHTE3HMPOBAHHBIX COEJIMHEHUIl 00s13aTeIbHbI JIaHHbIE
3JIEMEHTHOI' 0 AHAJIN3a JIH00 Macc-CIIeKTPhI BHICOKOI0 pa3penieHmusl.

B 6pymmo-gopmynax sneMeHTsl pacnonaraiorcs B ciexyromeM nopsake: C, H u
Jlajiee  COrJIacHO JIaTMHCKOMY angaBuTy. DopMyibl MOJIEKYJSIPHBIX COEAMHEHUR U
OHMEBBIX coJielt Jatorcs uepe3 Touky (Hanpumep, CsHsN.HCI). IIpumep 3anmcu KoHCTaHT
W JIaHHBIX 3JieMeHTHOro aHanmu3a: T.kum. 78°C (100 mm pt. ct.), T.Iw1. 50°C (EtOH),
d4?%0.9809, n?°1.5256; Haiineno, %: C 59.06; H 7.05; I 21.00; N 8.01. C,Hpl:-N4O..
Brruncneno, %: C 59.02; H 7.01; 1 21.20; N 8.22.

UK n Y® cnekrpsbl. B skcriepumentansHoii yactu i UK n Y® cnexrpos
JIOJDKHBI OBITh YKa3aHbl XapaKTEPUCTHYECKHE YaCTOThI M0JI0C, JJIMHBI BOJH MAaKCUMYMOB
MOTJIOMICHHUS, KOA(PPUIIMEHTHI SKCTUHLUYU (MJIM UX JIorapu(Mbl) 1 YCIOBUSL, IPU KOTOPBIX
3aMKCcaH CIEKTP.

Ipumeput 3anucu: UK crextp (ToHkui ciioi), v, em™: 1650 (C=N), 3200-3440 (O—
H). Y@ cnektp (EtOH), Amax, HM (1g€): 242 (4.55), 380 (4.22).

Coextpel SIMP 'H u *C. JlomkHbl ObITH yKazambsl pabouas uacTora npubopa,
WCIOJIb30BAaHHBIA CTaHAAPT U pacTBOpUTENb. IIpOTOHBI B COCTaBe CIOXKHBIX TpYMI, K
KOTOpPBIM OTHOCUTCSl CUTHAJ, CJeIyeT MOAYepKHYTh cHu3y — 3.17-3.55 (4H, w,
N(CH2CH3)2); ansg moJioxeHus 3aMecTuTesielt ucnosb3oBarh odo3HadeHus 3-CHs; ans
o0o3HaueHus: nosiokeHusi aromoB — C-3, N-4 u T.a1. Ecim kakoil-HuOyap curHain B
CIEKTpEe OMUCHIBACTCS Kak AyOJieT, TPUILIET WK AyOJsieT AyOJeToB U T.1. (2 He CUHTIET
WM MYJBTHUIUIET), HeoOxoaumo npuBecTH coorBercTByromme KCCB. Ecnu npoBeeHbl
JIOTIOJTHUTEINIbHBIE MCCIIEeIOBAHUS ISl YCTAHOBIEHUSI CTPOCHUS WIIM MPOCTPAHCTBEHHBIX
B3aUMOJICHCTBHIL aTOMOB, JIOJKHBI OBITh YKa3aHbl UCIIOJIb30BAHHBIE IBYMEPHBIE METO/IBI.
B onwmcanuu crektpos SIMP 3C oTHeceHre KOHKPETHOIO CUTHANA K KOHKPETHOMY aTOMY
yriepojia MPUBOJUTCS TOJBKO TOTJa, KOrJa OIpejeleHre IMpPOBEJICHO Ha OCHOBE
JIBYMEPHBIX SKCIIEPUMEHTOB.

IIpumepewl 3anucu:
Criexrp IMP'H (400 MT', CDCls), 8, m. 1. (J, Tw): 0.97 (3H, 1, J= 7.0, CH3); 3.91

(2H, K,
J=1.0, COOCH?); 4.46 (2H, 1, J= 6.1, NCHy); 7.10-7.55 (6H, M, H-6,7,8, NHCH,CsHs);
7.80 (1H,

¢, HAr); 7.97 (1H, ¢, H-5"; 8.13 (1H, x. 1, J= 8.2, J=2.3, H-5); 11.13 (1H, ¢, NH).

Crextp SIMP3C (100 MI'w, AIMCO-ds). 8, M. &. (J, [w): 36.3 (CH,CHs); 48.5 (C-5);
62.3
(CH,CHs); 123.0(CAr); 125.8 (1 2Jer = 26.1, C-3',5' Ar); 128.9 (CPh); 134.4 (C-5a);
168.3 (C=0).

MaCC-CHeKprl IMPUBOAATCA B BUJAC YHUCIIOBLIX 3HAYEHUN m/z U OTHOCUTEJILHBIX
3HaYeHW HWOHHOTO Toka. HeoOXoamMo yKas3plBaTh METOJ W DHEPTUI0 HWOHM3AINH,
MacCCOBBIC YHC]/Ia XAPAKTCPUCTUUCCKUX HOHOB, UX HHTCHCHUBHOCTL II0 OTHOHICHHUIO K
OCHOBHOMY MOHY M 110 BO3MOKHOCTH UX T€He3UC. B cilyyae XUMHUYECKON MOHU3ALNU TTPU
OIIMCaHuH HpH60pa HeO6XOI[I/IMO YKa3aTb ras-pearcHr. B MacCC-CIICKTpax BBICOKOI'O
paspeuicHuA HaﬁﬂeHHBIe W BBIYUCJICHHBIE 3HAYCHUS m/z IIPUBOAATCA C UYUCTBIPbMA
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JNECITUYHBIMUA  3HAKaMM; €CJIM HaiJeHHOe 3HaueHUe m/z COOTBETCTBYET HeE
MOJIEKYJIIPHOMY HWOHY, OpyTTOo-opMyna ¥ BBUHCIEHHOE 3HAUYCHUE mM/z TaKKe
MPUBOJIUTCS JIJIsl TOTO e MOHA.

Ilpumep 3anucu oannvix macc-cnekmpa: Macc-cuiektp (OVY, 70 3B), m/z (Iom, %):
386 [M]" (36),368 [M—H>O]" (100), 353 [M—H20-CH3]" (23).

Macc-criexktp (XU, 200 3B), m/z (I, %): 387 [M+H](100), 369 [M+H-H,O][" (23).

Ilpumep 3anucu 0AHHBIX MACC-CNEKMPA 6bICOKO20 PAPCUICHUA:

Haiineno, m/z: 282.1819 [M+Na]*. Ci7H2sNNaO.

Brruucneno, m/z: 282.1828.

4.6. /laHHBbIe PEHTTeHOCTPYKTYPHOIO HMCCJIEIOBAHMS CIEAYET NPENOCTaBIsATh B
BUJIE PUCYHKA MOJIEKYJIbI C IPOHYMEPOBAaHHBIMU aTtomamu, Hampumep, C(1), N(3) (mo
BO3MO>KHOCTH B NPEJCTABIEHUH aTOMOB 3JUIAIICO U JIAMUTEIIOBBIX KosleOanuii). ITomHbie
KpucTtajuiorpaguueckie JaHHble, TaOIuIbl KOOpJIUHAT aTroMoOB, JUIMH CBsi3ed U
BAJECHTHBIX YTJIOB, TeMIleparypHble (akTopsl B IKypHajle He MyOJIUKYIOTCs, a
nenonupytorcst B KemOpupkckom GaHKe CTPYKTYPHBIX JAHHBIX (B CTaTbe YKa3bIBaeTCs
PErucTpallMOHHbIN HOMED JIeTIOHEHTA).

4.7. Tlo TpeboBaHMSAM MEXKIyHApOIHBIX 0a3 maHHBIX Scopus, Clarivate Analytics,
Springer Nature npu oueHke NyOJMKalMid Ha s3bIKAaX, OTJIMYHBIX OT AHIVIMKUCKOTO,
oubnnorpaduveckue CuCcKH JOKHBI ITaBAThCSl HE TOJIBKO HA S3bIKE OPUTHMHANA, HO U Ha
naruHuLe (poMaHckuM angaButom). IloaTomMy aBTOpHI cTaTel, MoJaBaeMbIX Ha PyCCKOM
U Ka3aXCKOM $I3bIKE, JOJDKHBI MPEAOCTaBIATh CIUCOK JHUTEparypbl B JIByX BapUaHTax:
o00uH Ha s3vike opucuraia (CHCOK JIUTEPATYPhI), & APYTO — B pOMAHCKOM anghagume
(References). [locneanuii cnucok BXOAUT B aHITIMICKUI OJIOK, KOTOPBINA paclosiokeH B
KOHLIE CTaTbH.

Ecim B cmucke ecTh CCBUIKM HAa HWHOCTPAHHbIE IIyOJMKAallMW, OHH IOJHOCTBIO
nopTopsitorcst B cniucke References. Ilpn nutrpoBaHMM pycCKOS3BIMHOIO >KypHAa,
MEPEBOIUMOTO 32 PyOekKOM, B PYCCKOSI3bIUHOM Bepcuu CrycKa JTUTeparypbl HEOOXOAUMO
IIPUBECTH TIOJHYIO CCBUIKY Ha pYCCKOSI3BIYHYIO Bepcuio, a B References — Ha
MEXIyHapOIHYIO.

Cnucok uctounnkoB B References nomkeH ObITh HamucaH TOJNBKO Ha POMaHCKOM
andaBuTe- JaTHHULE (TP STOM OH JOJDKEH OCTaBaThCsl MOJHBIM aHaimorom Crucka
JUTEpaTypbl, B KOTOPOM HUCTOYHHMKHM OBLIM MPEACTaBICHbl HA OPUTMHAIBHOM SI3bIKE

OITyOJIMKOBaHUS ).
JlJisl HarucaHusl CChUIOK HA PYCCKOSI3bIYHBIE UCTOYHHUKY (M UCTOUHUKU HA UHBIX, HE
UCTIONB3YIOIUX  POMAaHCKUN andaswur, S3BIKAX) clelyeT  MHCIIOJIb30BaTh

ODUITIAJILHBIN ITEPEBOJT 1 TPAHCJIMTEPAITUIO (cMm. TpeGoBaHUs K HepeBOJLy
Y TPAHCIUTEPALIUN).

B References tpedOyercs ciemyromas CTpyKTypa OuOmmorpadmdeckoit CChUIKH W3
PYCCKOSI3BIYHBIX UCTOYHUKOB: aBTOPHI (TpaHCIUTEepalys), IepeBO Ha3BaHUS CTATbU HIIH
KHUTY Ha aHTJIMACKUIN SI3BIK, HA3BaHWE MCTOYHUKA (TpaHCIUTEepaIus — JJIs TeX W3AaHuid,
KOTOpble HE MMEIOT YCTaHOBJIEHHOI'O peaKldeil aHTJIMICKOro Ha3BaHWUs), BBIXOJHBIE
nanabie B udpoBoM (opmare, yKazaHue Ha S3BIK CTaThM B cKOOKax (in Russian wim in
Kazakh).Tpancaurepaiinio MOXHO BBIIIOJIHUTH Ha caifte http://www.translit.ru.

VYcIiloBHBIE COKpallleHUsI Ha3BaHUW PYCCKOS3BIYHBIX JKYPHAIOB U CIIPABOYHUKOB
MPUBOJIATCS] B COOTBETCTBUH C COKpAIlleHUsIMU, MPUHATHIME B «PedepatuBHOM xypHane
XUMHSI». AQHIJIOS3BIYHBIX M JAPYIMX HHOCTPAHHBIX JKyPHAlIOB — B COOTBETCTBHU C
COKpAIIIeHUSIMH, PEKOMEHAyeMbIMH Hu3/aTenbcTBOM «Springer and Business Mediay:
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http://chemister.ru/Chemie/journal-abbreviations.htm. JInss  crareii Ha pycckom
Ka3aXCKOM si3bIkaxX Ha3BaHue xypHana «Xumudeckuit XKypuan Kazaxcrana» ciemyer
cokpatare: «Xum. Kypn. Kaz.» u «Kasz. Xum. KypH.» COOTBETCTBEHHO, a JUIsl cTaTel HA
anrauiickoM s3bike: «Chem. J. Kaz.». IlpuBoasitcs pamunum 1 nHUIMAIBL BCceX aBTOPOB
(cokpaitieHus ¥ dp. ¥ et al He JAOMYCKAIOTCS).

B Cnucke nurepatypsl u B References Bce padotsl nepeuuncisitorcs B ITIOPSIJIKE
IHUTUPOBAHWUSI, a HE B andaButHoM mopsiaxe.

DOI. Bo Bcex ciydasx, Korja y IMHTHPYEMOrO Marepuaia ecTb Hu(poBOit
UeHTH(PUKATOpP, ero HeoOXOJUMO yKa3blBaTh B CaMOM KOHIIE OINKCAHMS HCTOYHUKA.
IIpoBepsTh Hamuue doi y MCTOYHHUKA cieayeT Ha caifre http://search.crossref.org mwim
https://www.citethisforme.com.

s (opMupoBaHusi CHUCKa JUTEpaTrypbl (Bcex Oe3 MCKIIOUEHUs CChUIOK) B
Kypnane npunsat oubnmmorpapudecknii CTaHIapT O3 UCIIONb30BaHUS PA3ACTUTEIS «//»:

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal, 2005, 10,
No. 2, 49-53.

JUi1s1 Ka3aXCKO- MIIM PYCCKOSI3BIYHOTO UCTOYHUKA!

Author A.A., Author B.B., Author C.C. Title of article. Title of Journal, 2005, 10,
No. 2, 49— 53. (In Kazakh or In Russian).

Hwxe npuBenensl 00pasiiel 0popMIIeHUS! pa3IndHbIX BHIOB JJOKYMEHTOB, KOTOPBIX
HEOOXOJMMO HPUJIEPKUBATHCS aBTOpaM Mpu  O(GOPMIIEHHMH POMAHCKOIO CIUCKa
References.

OnucaHue cTaThbH U3 )KYPHAJIOB:

Zagurenko A.G., Korotovskikh V.A., Kolesnikov A.A., Timinov A.V., Kardymov
D.V. Technical and economical optimization of hydrofracturing design. Neftyanoe
khozyaistvo. Oil Industry, 2008, No. 11, 54—57. (In Russian).

Onucanue cratbu ¢ DOI:

Zhang Z., Zhu D. Experimental Research on the localized -electrochemical
micromachining. Rus. J.  Electrochem.,2008, 44, No. 8, 926-930. doi:
10.1134/S1023193508080077.

Onucanne UnTepHeT-pecypea:

Kondrat’ev V.B. Global'naya farmatsevticheskaya promyshlennost’ [The global
pharmaceutical industry]. Available
at: http://perspektivy.info/rus/ekob/globalnaja_farmacevticheskaja promyshlennost 2011-
07-18.html (Accessed 23.06.2013).

170101
APA Style (2011). Available at: http://www.apastyle.org/apa-style-
help.aspx (accessed 5 February 2011).
17001

Pravila Tsitirovaniya Istochnikov (Rules for the Citing of Sources) Available
at: http://www.scribd.com/doc/1034528/ (Accessed 7 February 2011).

OnucaHue cTaTbu U3 IEKTPOHHOIO *KypHaJa:

Swaminatan V., Lepkoswka-White E., Pao B.P. Browsers or buyers in cyberspace?
An investigation of electronic factors influencing electronic exchange. Journal of
Computer-Mediated Communication, 1999, 5, No. 2. Available
at: http://www.ascusc.org/jcmc/vol.5/issue2/(Accessed 24 April 2011).

Onucanue cTaTbu U3 MPOAOJIKAIONIET0Cs U31aHNs (COOPHUKA TPY/A0B)

Astakhov M.V., Tagantsev T.V. Eksperimental 'noe issledovanie prochnost
soedinenii «stal’- kompozit» [Experimental study of the strength of joints «steel-
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composite»]. Trudy MGTU

«Matematicheskoe modelirovanie slozhnykh tekhnicheskikh sistem» [Proc. Of the
Bauman MSTU

«Mathematic Modeling of the Complex Technical Systems»], 2006, No. 593, 125-130.

Onucanue MaTepuaoB KoH(pepeHImii:

Usmanov T.S., GusmanovA.A., Mullagalinl.Z., MuhametshinaR.Ju.,
ChervyakovaA.N., SveshnikovA.V. Featuresof the design of the field development with
the use of hydraulic fracturing. Trudy 6 Mezhdunarodnogo Simpoziuma « Novye resurso
sberegayushchie tekhnologii nedropol’zovaniya i povysheniya neftegazootdachi» [Proc.
6™ Int. Symp. «New energy saving subsoil technjologies and the increasing of the oil and
gas impact»]. Moscow, 2007, 267-272. (In Russ.)

HexenaTensHO OCTaBISATH OAHO TIEPEBOAHOE Ha3BaHWE KoH(pepeHIMH (B cirydae
€CJIM HeT IMEepeBe/ICHHOI0 Ha aHIIMUCKUN SI3bIK Ha3BaHUS KOH(EpEeHIMH), TaK KaK OHO
MIPH TIOTIBITKE KeM- TNO0 HAWTH 3TH MaTepuabl, UAeHTH(PUIIUPYETCS C OOIBIIAM TPYIOM.

Onucanne kHuru (MoHorpagum, cOOpHHKA):

Nenashev M.F. Poslednee pravitel’stvo SSSR [Last government of the USSR].
Moscow, Krom Publ., 1993, 221 p.

Onucanue nepeBoHONH KHUTH:

Timoshenko S.P., Young D.H., Weaver W. Vibration problems in engineering.
4thed. New York, Wiley, 1974.521 p. (Russ. ed.: Timoshenko S.P., lang D.Kh., Uiver
U. Kolebaniia v inzhenernom dele. Moscow, Mashinostroenie Publ., 1985. 472 p.).

Brooking A., Jones P., Cox F. Expert systems. Principles and cases studies.
Chapman and Hall, 1984. 231 p. (Russ. ed.: Bruking A., Dzhons P., Koks F. Ekspertnye
sistemy. Printsipy raboty i primery. Moscow, Radioisviaz’ Publ., 1987. 224 p.).

Onucanue auccepTanuy Ui aBTopedepara quccepTamum:

Grigor’ev Yu. A. Razrabotka nauchnykh osnov proektirovaniia arkhitektury
raspredelennykh sistem obrabotki dannykh. Diss. Dokt. Tekhn. Nauk [Development of
scientific bases of architectural design of distributed data processing systems. Dr. tech.
sci. diss.]. Moscow, Bauman MSTU Publ., 1996. 243 p.

Onucanune I'OCTa:

GOST 8.596.5-2005. Metodikavypolneniia  izmerenii. Izmerenie raskhoda I
kolichestva zhidkostei I gazov s pomoshch’iu standartnykh suzhaiushchikh ustroistv [State
Standard 8.586.5 — 2005. Method of measurement. Measurement of flow rate and volume
of liquids and gases by means of orifice devices]. Moscow, Standartinform Publ., 2007.
10 p.

170101

State Standard 8.586.5 — 2005. Method of measurement. Measurement of flow rate
and volume of liquids and gases by means of orifice devices. Moscow, Standartinform
Publ., 2007. 10 p. (In Russian).

Onucanue naTeHra:

Patent RU 228590. Sposob orientirovaniia po krenu letatel’'nogo apparata s
opticheskoi golovkoi samonavedeniia [The way to orient on the roll of aircraft with optical
homing head]., Palkin M.V., Ivanov N.M., Gusev B.B., Petrov R.H., 2006.

4.9. HpnMep AHIJIOSI3BIYHOIO 0JIOKA 1151 npeacraBjacHusl CTaTbu, HaNMCaHHOMI
Ha fI3bIKEC, OTJIUYIHOM OT AHTJIMIICKOrO:
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Abstract

DETERMINATION OF THE HAZARD CLASS OF OIL-CONTAMINATED
AND NEUTRALIZIED SOIL

Zhusipbekov U.Zh.', Nurgaliyeva G.0."", Baiakhmetova Z.K.", Aizvert L.G.?

1JSC «A.B. Bekturov Institute of Chemical Sciences», Almaty, Kazakhstan

Scientific and practical center of sanitary-epidemiological examination and
monitoring of the Ministry of Health of the Republic of Kazakhstan Almaty, Kazakhstan

E-mail: n_gulzipa@mail.ru

Introduction. Pollution by oil has a negative effect on chemical, physical,
agrophysical, agrochemical and biological properties of soils. Sorption methods of
cleaning the soil with the help of humic preparations from oil pollution are of great
importance. The purpose of this work is to study the composition and properties of the
contaminated and neutralized soil, the determination of the toxicity indexes of all
components of oil waste, the calculation of the hazard class of waste according to their
toxic-ecological parameters. Methodology. Samples of the contaminated and neutralized
soil were treated with the use of humate-based energy-accumulating substances. The
metal content in the contaminated soil was determined by spectrometry using an AA 240
instrument using the method of decomposing the sample with a mixture of nitric,
hydrofluoric and perchloric acids until the sample was completely opened. Results and
discussion. Fractional composition of oil products of all samples is stable: the content of
complex acetylene hydrocarbons is ~ 70.0% of the total mass of oil products, the content
of resins and paraffin-naphthenic group of hydrocarbons is 27.3%, the content of bitumens
is 2.6%. In the neutralized soil, paraffin-naphthenic fractions, resins, bitumens and
asphalteneswere mainly found; complex acetylene hydrocarbons are not
present. Conclusion. It has been established that the contaminated soil belongs to the
substances of the 3rd hazard class. Neutralized soil became less toxic and according to the
total toxicity index, it was classified as hazard class 4 (low hazard). Neutralized soil can
be used as construction and road materials, at the improvement of boreholes and at land
reclamation.

Keywords: oil, contaminated soil, neutralized soil, humate-based energy storage
substance, toxicity, radioactivity, hazard class.
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ForuisivMu KapUAJAHBIMHBIH 3THUKACBI

«Ka3akcTaHHBIH XUMHSIBIK KypHaJbD» (OyaaH api — KypHai) OGacnacbIHbIH
ajgkacbl MeH 0ac pegakropsl <«ZKapusiiaHy »>THKAChl KOHIHAEri KOMHUTET —

(Committee on Publication Ethics — COPE)»
(http://publicationethics.org/about),«Eyponajbik FBLIBIMH peJaKTopJapaAbIH
KaybiMaacTbiFbl  » (European Association of Science Editors - EASE)

(http://www.ease.org.uk) xoHe T'bLIbIMHM KAPUSIAHBIM STUKACHIHBIH KOMHUTETIH/IE
(http://publicet.org/code/) KaObLLIIAHBLIFAH XAJbIKAPAJBIK TAJANTAPAbI YCTAHA/bI.

bacma xp13MeTiHJeri oJienke caif eMec ic - opeKeTTep/i (Iaruar, kxajaraH akmnapar
KoHe T.0.) OonabIpMayFa >KOHE FHUIBIMU JKapUSIaHBIMAAPABIH JKOFaphl —carachiH
KaMTaMachl3 €Ty YIIiH, KOJ XETKi3IeH FhUIBIMU HOTHIKEIEP/l *KYPTIIBLIBIKKA JKapHsIay
MakKcaThlHJa pPEeIaKIMs aJKachl, aBTOpJAp, PEIEeH3EHTTep, COHali-aKk Oacma ynuepicine
KaThICATBIH MEKeMeJlep ATHKAIBIK HOpMalap MEH epexelepii cakTayra MIHIETTi KoHe
ollapJblH Oy3bUIMayblHa  OapiblK Imapanapiabl maijgananybl Thic. OcCbl yAepicke
KaThICYIIBUTIAPABIH OapJIbIFBIHBIH FBUIBIMU JKapHUsUIaHBIMIAP JTUKACHIHBIH epeXkeNepin
CakKTaybl, aBTOPJAPJBbIH 3UATKEPJIK MEHIIK OOBEKTiIepiHe KYKBIKTApbIH KaMTaMachl3
eTyre, JKapusUlaHBIMJAp CalachlH apTThIpyFa JKOHE aBTOPJBIK KYKBIKICH KOpFalFaH
MaTepuaiiapIbl JKeKe TYJIFaNapAblH MYJJIeci YIIiH mNaijanaHy MYMKIHJIITIH JKOIOFa
KOMEKTECE]I].

Penakiusira xiOepinren OapibIK FRUIBIMA Makaiajgap MiHAETTI Typle €Ki KaKTbl
Kymnusi capantaMara xioepineni. XXypHanaplH penakiusiiblK adKachl MaKaJaHbIH JKypHaT
TaKbIPHIObIHA JKOHE TajlalnTapblHA COMKECTITIH aHBIKTAWIBI, XKYpPHAIFa TipKey YIIH OHBI
ANJBIH aJia capajayFa >KypHAaIIbIH JKayanThl XaTIIbIChIHA KiOepedi. On Koirka30aHbIH
FBUIBIMU KYH/IBUIBIFBIH aHBIKTAIl, MaKaia TaKbIPbIObIHA JKAKbIH FBUIBIMH MaMaHIbIKTaphl
Oap  eki Toyelsci3 capamniibiHbl aHBIKTaWIbl. Makananapabl peJakiUsIIbIK allka JKOHe
pEeNaKIUsIBIK alKa MYyIIenepi, conmaii-ak 0acka enjep/eH MaKbIpbUIFaH PEleH3eHTTEP
capanTaifipl. MakanaHsl capanrtay YIIiH peleH3eHTTepi TaHaay Typasbl mentimai 0ac
penaktop KaobuLnaiiapl. Capanray Mep3imi 2-4 anTa ’KoHE pEIeH3EHT OTiHill OOMbIHINIA
OHBI 2 arTara y3apTyra 00Jajbl.

Penakumst MeH penieH3eHT Kapayra kiOepireH kapusiiaHOaraH mMaTepualljap/IbiH
KYIUSUIBUIBIFBIHA Keniaaik 0epeni. XKapusinay Typalibl MeniiM KypHAIIbIH PeIaKIUsIIBIK
ajKachl TEKCepTeHHEH KeifiH KaOwurmanamel. Kaxer OosraH sxarmaiimga (pemaxtop(iiap)
JKoHe/HeMece peleH3eHT(Jiep) TapanblHaH ecKepTyJlepaiH 0oybl) Koikaz0a aBTopiapra
KOCBIMITIA TY3eTyJiepre XiOepineni, coJaH KeiiH oy KaliTa Kapagaabl. DTUKa HOpMaJaphl
Oy3bUIFaH arjaiijia, MakajaHbl KapusulaylaH Oac TapTy KYKbIFbIH Penaxkius esiHe
Kamapipaael. JKayanTel pelakTop Makanaja Iuiaruar JIel ecenTeyre JKeTKUIKTI akmapar
OOJIFaH arai1a OHbI )Kapussiayra pykcar Oepmeiii.

ABTOpJIap peakiusira KiOepiIireH MaTepualiap/ibiH kaHa, OypbIH KapusiianOaraH
KOHE TYMHYCKa eKeHJIriHe Kemiamik Oepeni. ABTOpiap FBUIBIMA HOTIKEICPAiH
CCHIMJIIINT MEH MAaHbI3ABUIBIFBIHA, COHJAi-aK FBUIBIMU JTHKA KaFUJaTTapbIHBIH
CakTalyblHA, aran aiTKaHJa, FBUIBIMM ATHKAHBI Oy3blIMayblHa (FBUIBIMHM JepeKTepli
KOJIJIaH JKacay, 3epTTey JHepeKkTepiH OypMmarnayra okejleTiH Oypmanay, IjiardaTr »XoHe
xKasFaH OipJieCKeH aBTOPJBIK, KaiTanay, 6acka agaMIap/IbIH HOTWKEIEpiH HEMICHY KoHE
T.0.)TiKenel xayanThl.

Makaiianbl pefakuusra Oepy aBTOpJIApAbIH MakalaHbl (TYIHYCKala Hemece Oacka
TiJgepre Hemece TIACH ayaapMmana) Oacka skypHaira(iapra) skibepMereHiH jxoHe Oy
MaTepuaibiH OYpBIH KapusiiaaHOaraHblH Oinnmipeni. Omali GonmaraH sKaFdaiiia MaxKaia
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aBTOplapra «ABTOPIBIK KYKBIKTBI OY3FaHBI VIIH MakalaHbl Kapusuiamay» JereH
HIenriMMeH Kaitapbuiazbl. backa aBTopAbIH TYBIHIBICHIHBIH 10 nalibI3/1aH acTaMbIH, OHBIH
ABTOPJIBIFBIH JKOHE JEPeKKe3re claTeMenepil KepceTmnei ce30e-ce3 Kellipyre Ko
OepinmMeiii. ANbIHFaH Y3iHIIEp HEMece MAlliMeMeNep aBTOp MEH JepeKKe3/1i MiHAeTTi
TYp/€ KepceTe OThIpbIN pecimaenyi kepek. Illamaman Teic e3re MaTepuanaapbl
naiianany, COHAali-aK Ke3 KelNreH HBICAHJaFbl TUIaruaT, COHBIH imIiHAe JolieKci3
Joiiekcesnep, Oacka ajaMaapiAblH 3epTTeyJepiHiH HOTWKEIEpiH HeMIeHY JTHKara
KaTmaiapl JKOHe KaObUImaHOalael. 3epTrey OapbichlHA KaThIHACKAH OapIbIK
TYJIFANapIblH YIeCiH MOWBIHIAY KaKeT *KOHE MakKaiaJga 3epTTey.li KYpPrizyjae MaHbI3/IbI
OoJFaH KYMBICTapra cinremenep Oepinyi kepek. bipieckeH aBTopiap apachiHjaa
3epTTeyre KarblClaraH ajamaapabl KepceTyre xoJ OepiimMeni.

ABTOp(J1ap) KYMBICTaphIHIA KaTelikTrep Oaiikasica, OVJI Typaibl Jiepey pelaKkTopra
xabapar, Ty3eTy Typajbl YChIHBIC Oepyi THiC.

KomxkazOanbl Oackln mmiblFapysaH Oac TapTy Typajibl IIEHIIM pPEleH3eHTTEPIiH
YCHIHBICTAPBIH €CKepe OTBIPHIN, PEAAKLUsl alKACBHIHBIH OTBIPBICHIHJA KaObLIJaHa bl
PenakuumsiiibIK ankaHblH MIENIIMIMEH JKapHsilayFa YChIHBUIMaraH Makaja KaliTa Kapayra
KaOpUTIaHOai el Kapusnayqan Oac TapTy Typaibl Xabapiama aBTOpFa JJIEKTPOHIIBIK
TOIITa apKBLIBI KiOepinei.

KypHanablH peJaknMsIbIK alkachl MaKalaHbl JKapusuiayra pykcar Oepy Typausl
HIemimM KabbllaraHHaH KeliH peJaKkusUIbIK ajika OyJl Typalibl aBTOpFa Xabapiai bl xKoHe
xKapusiiay MIapTTapblH KepceTeni. Makanara OepinreH mikipiaepaiH TymHyckacekl KypHant
PEeNaKIUSICHIH/IA 3 )KL CaKTaTbIHAIBL.
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Imuka HayuHbIX nYOIUKaAUUL

Penakumnonnas KOJLJIerust u rJIaBHbIH penakTop HAYYHOTI' 0
’KypHaJa «Xumu4deckuii :;kypHaia Kazaxcrana» (nanee — JKypHai) npuaep:KuBaroTcst
MPUHSATHIX MeEKTYHAPOTHBIX cranaaproB «Komurera ITHKU no
nyoaukanuam» (Committee on Publication Ethics — COPE)
(http://publicationethics.org/about),, «KEBponeiickoii accouHanuu HAYYHBIX
pexakTopoB» (European Association of Science Editors - EASE)
(http://www.ease.org.uk) n «Komurera mo »JTHKe HAy4YHbIX MNyOJHKALMI»

(http://publicet.org/code/)..

Bo u3bexanue Heq00pOCOBECTHOW MPaKTHUKU B IMyOJUMKAIMOHHOM JEATENbHOCTH
(nnaruar, U3J10°KeHUe HeJIOCTOBEPHBIX CBEJICHUI U JIp.) U B IIeNsX 00eCleUeHUs] BEICOKOTO
KayecTBa HAYYHBIX ITyOJMKaIUii, IPU3HAHUS OOIIEeCTBEHHOCTHIO, MOIYYEHHBIX aBTOPOM
HAy4YHBIX PE3yJbTATOB, WIEHBI PETAKIIMOHHOTO COBETA, aBTOPHI, PEIEH3EHTHI, a TaKKe
YUPEXKJICHHS, YIaCTBYIOIIHE B U3aTEILCKOM TIporiecce, 00s3aHbl COO0IaTh STUIECKHE
CTaHJApThl, HOPMBI W TIpaBWIa W TPUHUMATh BCE MEPHI IS TPEIOTBPAIICHUS WX
HapymeHuid. CoOmo/ieHue NMpaBWil 3TUKM HAayYHBIX IyOJIMKAlUMi BCEMH y4aCTHUKAMU
ATOrO TpoIecca CHOoCOOCTBYeT OOECIEeUeHHIO IpaB aBTOPOB HAa HWHTEIUICKTYaTIbHYIO
COOCTBEHHOCTh, TIOBBINIEHUIO Ka4ecTBa W3JAaHUS ¥ HCKIIOYEHWIO BO3MOXXHOCTH
HENPaBOMEPHOT'0 UCI0JIb30BAHUSI aBTOPCKUX MAaTEpUajoB B MHTepecaxX OTJENbHBIX JIULI.

Bce HayuyHble CTarby, TOCTYNHBINIHME B PEJAKIUIO, TOJIEXKAT 00S3aTeThHOMY
JIBOMHOMY clienioMy peuren3upoBanuto. Penakius XXypHana ycraHaBivBaeT COOTBETCTBHE
crarbu npoduitto KypHana, TpeboBaHUSIM K OQOPMIICHUIO U HAlpaBisieT ee Ha MepBOe
paccMOTpeHHe OTBETCTBEHHOMY cekperapio JKypHana, KOTOPBIA OmpeenseT HaydHYIO
LIEHHOCTh PYKONMCH M Ha3HA4aeT JBYX HE3aBUCHUMBIX DPELIEH3EHTOB — CIEIUAIUCTOB,
MMEIONX HanboJee OMM3KKUe K TeMe CTaThl Hay4dHbIE Cielann3anuu. PerensupoBanue
cTaredl OCyILECTBISIETCS YWiIEHAMU PEJaKIMOHHOIO COBETa M PEIaKIIMOHHON KOJUIETUH, a
TaKXe MpUrJIalleHHbIMU peleH3eHTaMU JApYruX cTpaH. PemieHne o BbIOOpe TOro wim
WHOTO PEIeH3eHTa IS MPOBECHMSI SKCIIEPTH3bI CTATh MPUHUMAET TJIABHBIA PEeaKkTop.
CpoK pereH3upoBaHMs COCTaBIsET 2-4 HEJeTH, HO MO MPOChOe pEreH3eHTa OH MOXKET
OBITH TIPOJIJICH, HO He OoJiee YeM Ha 2 Heselu.

Pemaknmsi W pemeH3eHT TapaHTUPYIOT COXpaHEHWE KOH(UICHIMATHLHOCTH
HEOIyOJIMKOBAaHHBIX MaTepUajoB MPUCIAHHBIX Ha paccMoTpeHue pabor. Pemienue o
myOMKaIu TPUHAMAETCSI pelakIInOHHON KoJuterneit XKypHana mocie pereH3upoBaHusl.
B ciryuae HeoOXoauMocTH (Haamaue 3aMeYaHnuil peakTopa(-oB) U /MM pelieH3eHTa(-0B))
PYKOIIUCh HAampaBisieTcss aBTopaM Ha JI0padOTKy, IIOCje Yero OHa I[OBTOPHO
penensupyercs. Penaknus ocrapisieT 3a co0oit MpaBo OTKJIOHUTH ITyOJMKAIMIO CTaThU B
cllydyae HapylleHHs mpaBusl 3TUKU. OTBETCTBEHHBIH peaKkTOp HE JIOJDKEH JOMYyCKaTh K
myOnuKanuu WHPOPMAIMIO, €CIM UMEETCs JOCTaTOYHO OCHOBAHMA IojaraTh, 4TO OHA
SIBIISIETCS TIJIAaTAATOM.

ABTOpBI T'apaHTUPYIOT, YTO MPEJCTaBICHHbIE B PEAAKIMIO MaTepUabl SIBISIFOTCS
HOBBIMHU, paHee  HEONyOJUKOBAaHHBIMU W  OPUTMHAJIBHBIMH.  ABTOPBI  HECYT
OTBETCTBEHHOCTh 3@ JIOCTOBEPHOCTh M 3HAYUMOCTh HAYYHBIX PE3YyJbTaTOB, a TaKkKe
coOMIo/IecHue TPUHLUMUIOB HAYYHOH OTHKM, B YacTHOCTH, HeJOMyIleHue (HaKkToB
HapyIIeHUs HAyYHOU 3TUKH ((haOpuKaius HayqHbIX JTaHHBIX, (haabcuuKamms, Beaymas K
WUCKQXEHWIO  WCCJIENOBATENLCKAX  JIAaHHBIX, IUIaruar W JIOKHOE  COaBTOPCTBO,
nyOnupoBaHue, MPUCBOCHUE UYKUX PE3yJIbTaToB U Jp.)
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Hampasnenue ctaTby B peJakifio 03HAYAET, YTO aBTOPHI HE MepeaBalnl CTaThio (B
OpUTrMHAaJIe WJIM B MEpPEeBOJE Ha APYTHUE€ SI3BIKU WIM C JIPYTUX SI3bIKOB) B JIPYroif(-ue)
XKypHaJ(bl) ¥ 4TO STOT Marepual He Obul paHee omyOigukoBaH. B mpoTuBHOM ciydae
CTaThs HEMEJJICHHO BO3BpalllaeTcsi aBTopaMm ¢ (GopMyaupoBKoi «OTKIOHUTH CTaThiO 3a
HapyllleHue aBTOpPCKUX mpaB». He momyckaercst TocioBHOE komupoBaHue Oozee 10
MPOIEHTOB pabOTHI IPYroro aBropa 0e3 yKazaHus ero aBTOPCTBA U CCHUIOK HA MCTOYHUK.
3auMCTBOBaHHbIE (parMeHTbl WM YTBEPKACHUS JODKHBI ObITh O(QOpPMIIEHBI C
00s13aTeNbHBIM YKa3aHUEM aBTOpa M INEePBOUCTOYHHKA. UpesMepHble 3aMMCTBOBaHMS, a
TaKXke Iuiaruar B mo0oit hopme, BKIIOUas Heo(OpMIICHHbIE LIUTAThI, NlepedpazupoBaHue
WM TIPUCBOEHUE TIPaB Ha Pe3yJIbTaThl Uy)KUX UCCIIEAOBAHUMN, HEITUUHBI U HETTPUEMIIEMBI.
HeoOxonumo mnpusHaBaTh BKIaA BeeX JMI, TaK WM MHA4Ye MOBIUSBIIMX Ha XOJ
UCCIIeIOBaHMUsI, B YACTHOCTH, B CTaTh€ JOJDKHBI OBbITh MIPEJCTABIICHbI CCHUIKM Ha paOOTHI,
KOTOpble WMEIM 3HaueHHe TpH NpoBeleHHH wuccienoBanus. Cpeau CcoaBTOPOB
HEJIOMYCTUMO YKa3bIBaTh JIUI], HE yYACTBOBABIIUX B UCCIIEJOBAHUU.

Ecmu aBropom(-amu) oOHapyxkeHa ommOka B padoTe, HEOOXOAWMO CPOYHO
YBEIOMUTH PEAAaKTOpa U BMECTE MPUHSTH pelIeHne 00 UCTIPaBICHHH.

Pemenne 00 oTkaze B MyOMUKanUu pPYKOIUCH TPUHUMAETCS Ha 3acelaHuu
pPEeNaKIMOHHON KOJUIETMH € Y4YeToM peKoMeHJauuii pernenseHtoB. Crarbs, He
PEKOMEHJIOBaHHAasl pelIEHUEeM PeaKIMOHHOW KOJUIETMM K IyOJIMKAllMu, K MOBTOPHOMY
paccMmoTpenuto He npuHuMaerca. CooOmieHne o0 oTKase B IyOJUKAIMU HANpaBIsieTcs
aBTOPY I10 IJIEKTPOHHOM IOYTE.

[locne mnpunstus peakosuterneit JKypHana pemieHuss O JOMYCKe CTaTbH K
myOnuKaIy pefakinus HHPOPMUpPYET 00 ITOM aBTOpa W YKA3bIBAET CPOKH ITyOTHKAITHH.
OpuruHainsl pereH3uii xpansaTes B pefakiuu KypHaia B TeueHue 3 Jier.

125



XUMHYECKHH JKYPHAJT KA3AXCTAHA

Scientific Publication Ethics
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The editors and the reviewer guarantee the confidentiality of the unpublished
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