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Evaluation of adsorption properties of carbon material obtained
from a pinecone in relation to nitrogen

Abstract. The pinecone, solid waste was successfully converted into activated carbon using
chemical agents H3PO4. There were carefully studied properties including porous structures,
surface functional groups, and morphology structures. The N2 adsorption studies showed that
the nitrogen isotherm exhibits Type 1V, and the presence of a hysteresis loop clearly shows the
predominantly mesoporous characteristics. The values of correlation coefficient R2 = 0.9999
represented the satisfactory pseudo-second-order model. The results show that pinecone-activated
carbon was effectively used as an adsorbent.

Keywords: carbon, plant waste, activation, adsorption.

DOI: https://doi.org/10.32523/2616-6771-2022-139-2-7-17

Introduction

Activated carbons are widely used in a variety of applications, including separation, gas
purification, removal of pollutants and odors, gas storage, catalysis, and catalyst supports, due to their
large micropore volume and high internal surface area [1]. The most common way to make activated
carbons now is to employ natural materials as a precursor, which include coal, petroleum, vegetables,
and polymeric precursors. The pore structure and surface chemistry are affected by the nature of which,
as well as the activation procedure and carbonization method, which impacts the adsorption capacities
and hence the application of the adsorbents. However, the demand for novel and less expensive
precursors in the form of industrial and agricultural leftovers with high valorization potential is
expanding [2-4]. This research examines the chemical and physical properties of carbon-based materials,
as well as their adsorption capabilities and potential modifications. Bamboo, bean dreg, peanut shells,
petroleum coke, and other natural woody materials have been utilized to make activated carbons for
CO:z adsorption. Pinecone shells are abundant in nature, and pinecone shells or pine cone shell-based
activated carbons have been used to remove the anionic dye Congo red, Ni%, Pb%, Cr®, phenol, and
Cu? from aqueous solutions, or as electrode material in some experiments. Pinecone is commonly
available biomass that is primarily made of cellulose and lignin [5]. It has a porous structure after being
crushed, which is a great attribute. It can interact with various chemicals and capture them to optimize
the final product's structure. In this study, a pinecone shell is used as an initial object to obtain carbon-
rich material [6].

Materials and methods

According to [7], pine waste was impregnated with a solution of 10 mol-L! of orthophosphoric
acid at constant stirring and a temperature of 70°C. The weight ratio of initial mass to modifying agent
was 1:5. The material slur was then subjected to evaporation until the wet residue was left. To this
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residue, metallurgical (1% by weight of the sorbent) was added, thermal treatment at the temperature of
300°C withholding the sorbent at final temperature for 120 min. After temperature treatment, the
obtained carbonized material was washed with hot distilled water heated to 90°C (3 times), then dried
at 105°C. Then obtained the product (active carbons) was used as a sorbent in adsorption tests after
argon treatment.

To characterize the carbon-based materials obtained following methods were used Infrared-
Spectroscopy (FTIR), Energy-dispersive X-ray spectroscopy (EDS), Scanning Electron Microscopy
(SEM), Brunauer-Emmett-Telle analysis (BET), Barrett-Joyner-Halenda analysis (BJH), Density-
functional theory (DFT), Dubinin-Radushkevich (DR) method. Samples were placed on the Fourier
spectrometer "TENSOR R27", manufactured by "BRUKER". Spectra were collected from 400 to 4000 cm™!
with a resolution of 4 cm™ by co-adding 32 individual scans. The elemental compounds were analyzed
by EDS spectroscopy. Magnification was 2000, and the high voltage was 15.0 kV. SEM was used to
analyze the surface properties and morphology of the prepared activated carbons. Samples were loaded
onto a double-sided carbon tape attached to SEM tubs and then coated with a gold/palladium using a
sputter coater for 75 s at 18 mA to avoid charging effects. SEM images were acquired using a JEOL JSM-
6510 mode Field Emission Scanning Electron Microscope. The acceleration voltage was set at 15 kV, and
the images were magnified 4000 times. Determination of porosity, micro-, and mesopores were acquired
using Automatic physiosorption micropore analyzer Autosorb IQ and the cell type is 9 ml with vial and
rod, adsorbate gas is N2, calibration gas is He. Under 77 K temperature, equilibrium time at each point
of analysis is 2 minutes.

Results
Various functional groups determination on the carbon material surface were identified by FTIR
(Fourier Transform Infrared Spectroscopy) analysis (Figure 1). Infrared transmission percentage signals

at different wavelengths are mapped. From the nature of the signal and wavelengths at which signals
are obtained functional groups are identified [8].
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Figure 1. The FTIR spectra of pine cone shell-based activated carbon
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A weak peak obtained at 3753.69—3390.50 cm™ indicates O—H stretching group. Spectra band
observed at 2929.56 cm™ represents vibrations of (CH)n especially due to C—CH and C—CH: bonds. A
medium peak at wavelength 2859.82 cm™ signifies that there is C—H stretching and N—H stretching.
The band at about 2367.69 cm! identifies the stretching vibrations of aliphatic groups -CHz-. The peaks
between 1735.52—1635.81 cm™ correspond to C=O and vibration of C=C. The band at 1460.81 cm™
corresponds to N—O. Spectra bands between 1159.92 and 486.41 cm™ may be assigned to
organophosphorus compounds, respectively. As a result, huge functional groups exist on activated
carbon for collecting pollutant ions. In the absorption of contaminating ions, these functional groups are
involved.

In the EDS analysis of carbon based on a pine cone (Figure 2) obtained with argon treatment, a
porous and rough surface, as well as some notches in each section of the surface, and porosity with low
uniformity, were observed for the carbon. Porosity in the carbon structure can be attributed to additive
activation and argon treatment. The carbon content (C) in the obtained material is 65.84% (Table 1),
which is higher than the atomic carbon content for the material treatment in the air. In terms of oxygen,
its content was reduced due to the action of a mineral additive that improves the chemical properties of
activated carbon [9].

Figure 2. EDS spectra of pine cone shell-based activated carbon

BECTHMK EHY umenu A.H. Tymuaesa. Cepus Xumus. Teozpadus. Ixkoroeus Ne 2(139)/2022 9
BULLETIN of L.N. Gumilyov ENU. Chemistry. Geography. Ecology Series



Evaluation of adsorption properties of carbon material obtained from a pinecone in relation to nitrogen

Table 1
Elemental composition of pine cone-based activated carbon by EDS analysis

Element Atom, %
C 65.84
O 32.04
Ca 0.92
Si 0.81
Mg 0.40

Figure 3. SEM images of pine cone-based activated carbon

The SEM images of the pine cone-based activated carbon (Fig.3) clearly show the availability of
pores and internal surfaces [10].

According to the IUPAC classification of isotherms (or the Brunauer-Deming-Deming-Teller
classification), this isotherm belongs to the second type (S-shaped). This form of isotherm indicates
polymolecular adsorption (Fig.4). As a rule, this form of isotherm is characteristic of non-porous
materials. There is also a hysteresis loop on the isotherm associated with a difference in the pore-filling-
release mechanism. This loop belongs to the H3 type (found in materials with slit-shaped pores). To
understand the surface properties like specific surface area, pore volume, pore size, nature of pores BET
and BJH isotherm models have been used here. The sample was tested in a Autosorb iQ BET analyzer
through nitrogen adsorption-desorption isotherm at 77 K temperature.
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Figure 4. Adsorption-desorption isotherm of pine cone-based activated carbon

Prior to that, the sample was degassed at 170 °C to remove all impurities. The obtained surface

properties of the carbon material by BET analysis are presented in Table 2. Pore volume, pore diameter,
and pore nature were determined from BJH. From this analysis, the porosity of the surface can be

identified either microporous, mesoporous, or macroporous. The size of micropores is <2 nm,

mesopores 2-50 nm, and macropores> 50 nm [11].
As claimed by Fig.5, when carbon material is treated with inorganic acid HsPOs, the acid solutions

create many micropores on the surface of the biomass and penetrate in it because of its corrosive nature.
As the micropores increased on the surface the overall surface area increase significantly which has been

evident in this investigation from BET analysis and agrees with the results reported by Wedja et al.,

2021 [12].

Table 2
BET summary
Slope 1656.187
Intercept = 6.638e+00 6.638e+00
Correlation coefficient 0.999957
C constant 250.488
Surface Area 2.094 m?/g
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Figure 5. BET analysis of pine cone-based activated carbon

Figure 6 shows the Barrett-Joyner-Hanlenda (BJH) shape for the distribution of radius pores
starting from 17 to 1208 A. Corresponding the great development of mesoporous structures based on
the IUPAC classification: micropores (8 to100 A), mesopores (100-500 A), and macropores (>500 A),
pore radius equals to 191.559 A. The total pore volume was estimated to be 0.017 cc/g [13]. The average
pore diameter was estimated from the surface area and total pore volume. According to measurements
of adsorption isotherms of the activated carbon, we obtained a great surface area equal to 1.678 m?%/g.

Figure 6. BJH analysis of pine cone-based activated carbon

From the data presented in Figure 6, it can be seen that the pine cone shell-based activated carbon
produced predominantly mesoporous structures. Previous work reported that the preparation of
activated carbon using chemical activation with ZnClz has produced activated carbon with microporous
characteristics, while with HsPOs resulted in a mesoporous structure. Therefore, due to the effect of
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HsPOs, the pores have shifted from microporous to mesoporous structures [14].
The magnitude of E is useful for estimating the type of adsorption process. The magnitude of E is 12.431
kJ/mol. It is accepted that when the adsorption energy is below 8 kJ/mol, the type of adsorption can be
defined as physical adsorption (Table 3). According to the calculated mean free energy, the type of
adsorption of carbon material on the activated carbon was described as chemical adsorption [15].

Table 3
DR method summary
Slope Intercept | Correlation | Average | Adsorption | Micropore | Micropore
Coefficient | Half pore energy volume surface
width area
-5.662e-02 | 1.402e-04 0.9999 10.458 A 12.431 0.001 cc/g | 2.559 m?/g
kJ/mol

Figure 7 presents the plots of Dubinin-Radushkevich isotherm model for the adsorption of
activated carbon. From the correlation, coefficient value is 0.9999, the adsorption process of the activated
carbon was found to follow the Dubinin-Radushkevich isotherm model with the monolayer adsorption
capability of 2.559 m?/g. This result indicates that HsPOs molecules form monolayer coverage on the
prepared activated carbon, which is homogenous in nature. This also means that every adsorption sites
of the activated carbon have the same adsorption energy.

The DFT isotherms for nitrogen adsorption at 77 K in pores are presented in Fig.8. The lines
divide the pore size distribution into many regions, which form the basis for choosing discrete pore
sizes for study by simulation respectively. The pore size distribution was determined from the
adsorption isotherm using the density functional theory method which has been shown to be more
reliable for small pores than semiempirical methods [16]. In the micropores, the pores fillin a single step,
whereas, in the mesopores, condensation is preceded by the formation of a monolayer, and, in the larger
slit pores, condensation is preceded by wetting of one or more additional adsorbed layers.

f

Figure 7. Micropore analysis by DR method (Dubinin-Radushkevich model) of pine cone-based
activated carbon
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The reference carbon also exhibited a small hysteresis loop of type H3, indicating that the material
had slit-shaped pores, as is often found in many carbon materials. In addition, the presence of the small
hysteresis loop was a result of the capillary condensation of nitrogen molecules in some mesopores in
the reference carbon. In the nitrogen adsorption model, the isotherms of the micropores smaller than 10
A are continuous. In the pores larger than 14 A, the nitrogen model predicts continuous pore filling
during the growth of the adsorbed film, followed by a single-phase transition at the capillary

condensation pressure.
Conclusion

The structure and composition of the products obtained in the synthesis process of pine wastes
have been investigated. It was shown that the porous carbon samples prepared from HsPOus-treated
pinecones showed microporous characteristics. We also can conclude the highest BET surface area did
not result in the highest N2 adsorption capacity. We infer that the most likely reason for the result is that
the different properties of the pore size distribution of pinecone shell-based activated carbons. The
contribution of the additives to the absorption properties of the carbon is expected to continue the
study. Currently, it is carried out more detailed studies of the improved description of the adsorption

mechanism.
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Kaparaii OypmiikrepiHeH aabIHFaH KOMIipPTEKTi MaTepMalAbIH a30TEI OOVBIHITIA

aacopOLMsABIK KacueTTepin Oaraaay

Annorams. Kaparait Oypurikrepi, KaTThl Kaaabiktap HsPOs xuMmsaplk peareHTTEpi apKbLABI
OeaceHgipiareH Kemipre TaOBICTBI Typde TypaeHAipiagi. Keyekri KypblapIMabl, — OeTkeiiaik
(yHKIIMOHAAABI TONTApAbl >KoHe MOP(OAOIMAABIK KYPBIABIMABI KOCa aAfaHAa MaTepuaajblH
KacueTrTepi MyKuAT 3epTreadi. N2 agcopOumsabIK 3epTTeyaep azoT udorepmacsl IV Turike >kaTaTbIHBIH
KOPCeTTi, a4 TUCTepe3Nc iAMeriHiH 60Aybl Me3oIlopadapAblH OackIM eKeHiH aHBIK KepceTedi. R2 = 0.9999
Koppeasumsa KodQPUIMEeHTIHIH MoHJAepi eKiHII peTTi >KaAfaH MOJAeAbAiH KaHaFaTTaHapABIK,
coliKecTirin kepceteai. Hotmkeaep xaparait OypiikTepineH OeaceHaipiareH kemip agcopOeHT peTiHge
THiMAI HalidadaHbLAFaHbIH KOpceTeai.

KiaT ce3aep: kemipTek, eciMaik KaaABIKTapbl, aKTUBaLIL, aACOPOIINsL.
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III.K. Amepxanosa, P.M. Illaanos, A.C. Yaan, K. Epkun
Espasuiickuii nayuonarvnoii ynusepcumem um. . H. I'ymunresa, Hyp-Cyaman, Kasaxcman

Onenka aAcOpOLIMOHHBIX CBOVICTB IIO a30Ty yra4epOAHOTIO MaTepuaaa, HoAy4eHHOrO 13
COCHOBBIX IINMIIIEK

Annorammsi. COCHOBBle INMIIKM, TBepAble OTXOABl ObILAM YCIIeIIHO HpeoOpa3oBaHbLl B
aKTUBMPOBAHHBIN YIOAb IIOCPeACTBOM xmmudeckux peareHToB HsPOs. bpiam TijateabHO m3ydeHb
CBOJICTBA MaTepmada, BKAIOYas IOPUCTYIO CTPYKTYpPY, IOBEPXHOCTHBIE (PYHKIIMOHAABHBIE TPYIIIIBI 1
MopQoaorndeckyio CTpyktypy. Mccaeaosanusa aacopbumm N2 mokazaan, 4YTo u30TepMa asoTa
oTHOCcuTCA K Tuiy IV, a Haanume meram rucrepesnuca 4eTKO yKasblBaeT Ha IpeoOJajdaHiye Me3Omop.
3naveHns1 kosdpdunmenta koppeaanun R2=0,9999 ykaspiBalOT Ha y40BAETBOPUTEAbHOE COOTBETCTBUE
MOJeAN TICeBAOBTOPOIoO MopsAKa. PesyabTaTsl OKa3bIBaIOT, YTO aKTMBUPOBAHHBIN YTOAb 3 COCHOBBIX
ek 9QpQPeKTUBHO UCII0Ab30BaACs B KauecTse alcopOeHTa.

Karouesbie caoBa: yraepoJ, pacTuTeAbHbIe OTXOAbI, aKTUBAIINS, aACOPOIIsL.
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Kypambinga HauTpodenna Toonl 6ap 1,2-aMMHOCIIIPTTEPAIH HerisiHAeri
AUTHOKapOaMaTTapAblH apTYpAi OpraHnaraaoreHnaTepMeH apeKeTTecyi

Anpatna. bya wmaxarada xypamvinda Humpodenuimodvl Oap 1,2-amunocnupmmepdin
nezisinde QUMUOKAPOAMUH  KOIUKDIALL  MY30apbitbll,  XKaHe ocol my30apovity apmypAl
0p2aHUAANOZEHUOMEPMEH IpeKemmecyl, peakuus Mexanusmoepi, Kasipzi samanayu Gusuxa-
XUMUSIAVIK d0icmepmer 0AapOLI, KYPBIALICOL 3epHimeAdt.

Convimen, numpodenurmobvr oap 1,2-amunocnupmmep: (1-[(n-numpogerur)-2-amuriol-1,3-
nponanduor  xame  2-(2-numpodersur)-1-gpenur-2-amMuHodImanor  Kyxipm Kemipmezimen
peakuusicoinoa  Kaiuil  udpokcudi Hemece YWIMUAMUHHIN, KAMVICYLIMEH XKYP2i3iAin,
Jumuoxkap0amur Kol KLAJAPLIHLIY, — mys0apoid  mysedi,  0Aap  KeuiHHeH  apmypAi
ANKUAANOZEHUOMEPMEH  AAKUADeHIN,  0eH301l  KbIKbLIALL - XAOpudmepimer  ayuideHeoi.
Homuxecinde mysirzen xocvavicmapdviyy kypoavicel VK- xane TIMP-cnexmpocikonus
adicmepimer 0areAdeHOi.

Peaxuus bapvicuiida xkypamuinda numpoderurimodor bap 1,2-amurocnupmmepoir, ayurdery
peaKyusAapoinoa Jpmypal peakyusAvik kabdiremmi kepcememini amvikmardv. bya 1-[(n-
Humpoperur)-2-amun]-1,3-nponanduordviy Jumuoxapoamun MY30IHLIH, bensoit
KBIUKDIALIHOI, — XAOpaHzudpudimer  peakuusicornda anvikmardvl. Cunmes Hamuxecinde
Kymiremin oHimOi aryea Mymxin 60amadvl. Homuokecitde mysirzer K0COIAbICINDIH, KYPHIALICHL
K6AHMMUIK XUMUAADIK MAADAY KIHE PeHMZeHKYPHIAVMOLIK AHAAUSOTH KoMeziMeH 0IAADeHOI.
Tyiiin cesaep: 1-[(n-numpogeriur)-2-amunol-1,3-nponarduon, 2-(2-numpobensur)-1-penua-
2-AMUH0IMANHOA, KyKipmxemipmezi, Jumuoxapbamammap, YULMEMUAAMUH,
opaarurzarozerdep, OueH3oUAIUCYAbPUO.

DOI: https://doi.org/10.32523/2616-6771-2022-139-2-18-27

Kipicne

XUMUAHBIH JaMybIHAA A9pidiK IIperiapaTrTapAbl >KaHFBIPTY, KaHa Aapiaepai oitaan Taby OyTiHTi
TaHJa KeJellleri 30p KoagapAblH Oipi ©Ooapim  TaOblaagbl. COHBIMEH KOca, IIpakTHKaja
¢apmareBTUKaABIK ©HIMAEPAlI ©HJEY KoHe KOAJAaHy, TaOuFu (PU3MOAOTHAABIK OeAceHAl 3aTTap —
aJpeHaAlH, HOpagpeHaAlH, AUMeApPOA CUAKTH dpelpuHAl aaKaa0UATapABIH CMHTETHKAABIK aHAAOThI
6oapIrt TaObLAATBIH HUTpOQdeHnA TOOb Oap 1,2-aMMHOCHIMPTTEP MaMaHAApPABIH KBI3BIFYIIIBLABIFBIH
TyAbIpaAbl >KoHe /AeBOMMIIeTMH aHTMOMOTHUII CUHTe3iHiH >KapTbldail eHiMi ©00ABIII TaOBLAATHIH,
HuTpodenna Toosl Oap 1,2- amnaOCTINpT (1-[(Nn-HUTpOdeHnA)-2-amuHO]- 1,3-mponaHANoA (1€BOaMIH)
(I) >xone 2-(2-unTpobensna)-1¢penna-2-ammuuosranoa (II)) Kkoagany MeanIHaa epexiie OpeIH adabl,
ce0ebi Oy KeITereH IpenapaTTapAblH OacTalkpl CyOCTpaThl peTiHAe O0ABIIT TaOblAaAbI.

OZNOCH—CH—CHon Q(_iIIENII(TIIEﬁTII@
| | OH
2)

OH NH, NO,

(1) (

1-[(n-HuTpodenna)-2-ammnno]-1,3-mporananoa 2 ONTUKaABIK aKTUBTI OpTaAblKKa me 0oAblI, 4
cTepeomnsoMep TypiHge 06oaaasl. Oaapaply imriHge Tek D-tpeo-1-[(n-Hutpodenna)- 2-ammzol-1,3-
MPOIIaHAMOA A€BOMUILIETH CUHTe3iHAe KOAAaHbLAaAbl.
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Hurpodenna toowr Oap 1,2-aMMHOCINPTTEPAIH KYPBIABICBIHAQ aMIH- K9He IMAPOKCUTOITHIH,
COHBIMEH Koca ¢papMakopopasl HUTpopeHNAAi TONTHH 00AyBl 0AapAblH O1oOeACceHAi KOCBLABICTap
CMHTe3iHAe KOAJaHy MYMKiHAIKTepiH KeHelTeal >XKoHe KYPBLABIMBIHA KOCBIMINA (PYHKIIMOHAAABIK,
TONITapAbl €HIi3y OMOAOIMAABIK CIIEKTP ayMarblH KeHEeWMTINl FaHa KOJMall, >KaHa KOCBLABICTapAbl
CHHTe3JeyTe MyMKiHAiK Oepeai [1-3].

3eprTey aaicTemeci

DKCIIepMMEHT ~ JKacaraHga OacTamnlkel 3arrap periHge: 1-n- HuTpodenma-2-ammzo-1,3-
IIpOIIaHAMOA >KoHe 2-(2-HuTpoOeH3na)-1-peHna-2-aMmHODTaHOA aABIHABL ~ EpiTikimrep >koHe
peareHTTep peTiHAe: OeH304, TaHOA, KaANil TMAPOKCUAL, TPUDTUAAMNH, KYKipTKeMipTeri KOAAaHABL.

TaAKbIAay JKoHe HoTIXKeAep

broaormsaarsix 6eaceHAl KOCBLABICTApABIH AMAIla3OHBIH KeHeNTy MakKcaThiHAa 1-n-HuTpodenna-
2-amuHo-1,3-mportananoa (1) xeHe 2-(2-HMTpOOeH3NA)-1-peHna-2-amMmMHODTaHOA (2) HerisiHAe
AUTHOYpeTaHAapAbIH CMHTe3l Kypridiaai. 1-n-Hurpodenna-2-amnno-1,3-nponanaunoara OGeame
TeMIlepaTypachlHAa KaaAull IMAPOKCHMAIHIH  KaTBICBIHAA KYKiPTKOMipTeriMeH opeKeTTecTipi,
HOTIVDKeCIHAE Ty3 a/ABIHABL. AaplHFaH KaaAuil Ty3japblH ©OeaMell apbl Kapail opTypAai
OpTaHNATaJAOTeHUATEPMEH opeKeTTecTipinl  oaapablH dgupaepi aabHAB. AuTnmoxapbaMaTTh
KBIIIKBLAAAp ©3iHiH Ty34apblHa KaparaHAa TYPaKCh3 KOCBLABICTap OOAFaHABIKAaH MoauduKaiusiiap
0/AapAbIH TY3Bl apKBLABI XKYPriziaai. Peakius 3 carar 60iipl TeMnepartypansl 70-80°C KbI3ABIPY apKbLABI
Kypeai. TysiareH KocbLabICTapAbIH PU3MKa-XUMUAABIK KOHCTaHTaAapsl (1) Kecreae keaTipiaren.

~ ~ ~ KOI1
OzNOL H-CH-CH>OH CS,—= N()Z—Q—CHHCH%LHQUF‘T

OH NH, OH NHCZS
SK

(©)

OZNQ?H—?H—CH20H+ RX OzN@CHHCHﬂCHEOH

! f d
SK OH NHCZS
OH NH-CgS SR

(4-8)
M¥H,Z],afbl
R=-CHs(4), -C>H5(5), -C3Hx(6), -CH,-CH=CH,(7), -CH,C=CH(8)
X=Br
Kecte 1
4-8 — KOCBLABICTaPABIH MILIFBIMAAPDI KoHe (PU3MKa-XVMMSIABIK KOHCTaHTaAapbl
Kocbrabic Ibrev, % Rf baaky
Temneparypacst,°C
4 52 0,30 80-81
5 50 0,55 75-77
6 45 0,77 123-124
7 45 0,72 101-102
8 47 0,42 91-92
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Autnoypertan CUHTe31 2-(2-HuTpOOeHs3NA)-1-Pperna-2-aMMHOBTaHOA Herizinae
KyKipTKeMipTeriMeH OeH304 KaTBICBIHAA TPUOTHMAAMMHMEH JpeKeTTecyi, >KoHe opi Kapall aAblHFaH
TY3Abl OPraHMATAaAOTEHACPMEH aAKIAACY apKbLAbl Xyprizedi. Peakums mamameH 2 TeMmepaTypaHbI
70-80°C KBI3ABIPY apKbLABI XXypedi. TysiareH KocblabICTapABIH (PU3MKA-XUMMAABIK KOHCTaHTaJapsl (5)
KecTege KeATipiAreH.

e (CHN ] .CH CH@
QCHEMI»CHEQH—Q S : QC“Z'\ "o

HO
N02 N(—)j

>
CSN(C5H)s

CH, Cl 1—@
QC}lgx !

RX OH
(C,H),NHX NO, S
SR
(9-11)
MYH/FbI
R=-C,H5(9), -CsH7(10), -CH,—CH=CH,(11)
X=Br
Kecte 2
9-11 — KOCBIABICTAPABIH MILIFBIMAAPDI JKoHe (PU3MKa-XNMUABIK KOHCTaHTaAaphbl
Kocwrasic IsrbM, % Rf* baaky
TeMmmneparypacor,°C
9 65 0,30 103-104
10 87 0,55 109-110
11 75 0,77 156-157

Peakius keaecigeil MexaHM3M OOJBIHINIA KypeAi: aMMHIe OMIIOASIPABI MHTepMeAuaT Ty3TeH
KYKipTKeMipTerigeri 91eKTpoHOAePUIINTTI KOMipTeK aTOMBbI 11a0ybla >KacaliAbl, KBIIIIKbIAFa KaiiTa
TOITacajpl, 04 Heri3 KaThICBIHAA CoIKeC Ty3Fa oTedi >KoHe OpTaHIUATaAOTeHUATepMeH aAKUAAeHeAl.

s TN

Sy N KOH
R = / (TS -—» R—NH C\ e
S
ﬁ e ] S
. IR Alal) — =
- . R-NH-C—S—K'' + R—=Halm —7a R—NH—E—S—R'

Hurpodenna T1oOpr Oap  1,2-aMuMHOCHIMPTTEpPAiH  aAKMATaAOTEeHUATEPMEH  aAKIAJey
peaKIMACLIHbIH OarbIThl 3epTTeadi. bya sxargaiiga aakmajgey oHiMi TMOKapOOHMAbAL TONTBIH KYKipT
aTOMBI apKbIABl FaHa Tysideai. Aaxmagey peakIUsACHIHBIH OyHAail OarbITBIH KeaAecideil TyciHAipyre
Doaaapl: OipiHIIiAeH, TypaKTaHABIpYFa ©3 YAeCiH MHTepMeguar Kocagbl, ekiHmiigeHn, Oya C=S
©ali1aHBICEIHBIH CHIerprKacbIMeH OallAaHbICTEL. ATOM OpONUTaablapAbIHYAKeH APQPY3UAABIFBIHA
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OariaaHBICTBI KYKipT aTOMBI KOMipTeTi aToOMbIMeH OHIIa Oepik OaiiaaHbIC Ty30eiiai, coHpiMeH Koca C=5
OaliaaHBICBI ~ ToAspuM3aumsAra  ymbipaiael, C=S  OallaaHbBICBIHAAFBI ~ Tt-OalldaHBICY — peTi
aMIHOTOIITAFBICHIMEH CaAbICTBIpFaHAa 244e Kaiida a3 >koHe C=S TOOBIHBIH Tt-OaliAaHBICHI XKapThlAaii
usurtep-moHasl (C+-S) cumatka me, oaap C=S OailaaHBICBIHAAFBI HYKA€O(PUAbAITI TOMeH KyKipT
aTOMbIMeH OaliaaHbICKaHAA TMOAMUATBIKYKIPT aTOMBIH JKyMcak, KBIIIIKbLAMEH aaKnAAey OarbIThIHBIH
apTBIKIIBLABIFBIH KOPCETeAL.

CuHresgeareH guTmoyperaHjap KpUCTaAAbl KOCBLABICTAp >KoHe Mall Topisdec 3aTTap OOABIII
TabbIAAABI.

VIK-cnextpae aabiHFaH KocblabicTap (4-8) - 3500-3200cm >XyTbIAy aliMarblHAA TMAPOKCUAbAL
Tonka ne. 1240-1205 cm! alimarbIHAAFBI BaA€HTTI TepOeaic TMoOKapOaHnAbAl Tonka ToH, 1590-1490 cm!
aliMarbIHAAFbl TeOeaic apOMaTThIK CaKMHaHBI KopceTeai.

IIMP criektpae (4) KOCbLABICTa apOMaTThl IIPOTOHAAP curHaabl 8,27-7,61 M.A. aAy0aeT TypiHae
KepceTtiareH. ['mapokcnapai Tonmen OajtaaHbICKaH IIPOTOH curHaasl 5,70 M.A. OpTaablFel Oap AyOaer.
CH-NH asor aroMmbiMeH GariaaHbICKAaH METIOHABL TOII OpTaablFsl 4,20 M.4. Kypaeai myabturiaet. 2,50
M.A. ariMarbiHAarsl Ayoaer CH2OH-Tonrarsl meTnaenai IIPOTOHFA TOH. Kocpiasicrarsr ciextp 2,03 M.a.
aliMarbIHAAFbl CUTHAAFa ne, 04 Tnometnaai SCH3 nporonra KaTbICThL.

MonoaamackaH aAuTHMOKapOaMaTThl KeH XUMMAABIK aycCy CIIeKTpAepiMeH cuIaTTaiiabl, cebeOi
0/apAbl KOIITereH JKaHa, KypaMbIHAa KYKipTi Oap TybIHABLAapABIH CHHTe3iHAe >KapThliall OHIM peTiHae
KOJAAaHaAawI [4-5].

/leBOaMIHOAUTHIOKaPOaMIH KBIIIKBLABI TPUSTUAAMUH TY3BIHBIH KapOoH
KBIIIKbLAAAPBIHbIH XAOPaHTUAPUATEpIMEH aluAdey PpeaKLMACHl >KYyprisiadi. Anmagey peaxums
eHiMJepiH 3epTTey OapbICBIHAA KYTKeH S-aljmaaaMackaH guTmokapOaMar 1-n-HUTpodeHnAa-2- aMuHO-
1,3-mporiaHA10A OpHBIHA, HETi3Ii ©HIM peTiHAe KPUCTAAABIK 3aT OeAiHAi, OHBI KOAOHAABIK Ta3apTy
OaprIcbiHAa AMOEH30MAANCYAbPI] eKeHi aHbIKTaaAbl. backa a3 TysiareH eHim Oeairi — Kapa TycTi,
OeaiH0OerITiH, BAKKYMABIK alijay Ke3iHAe IalibIpAaHaThIH KOca 004AbI.

. EtN S N
OzN*G*CIIH(l?HHCIIz(_)II £ CSy —— OzN@(_iIIH(I_'ilIHNIl—(T\S Et;NH

OH NH, OH CH,OH
Ph-COCI ﬁ
o, 02N~©7(I;HHCHHNIl»(ﬁ—s—lq—Ph —~ Ph-C-S-S-C-Ph
OH CH,OH o) o) s}
(12)

OcpiHgail TUITI peakiusada OyAa IIpolleccTiH Kypyi ere cupek kesgeceai: agerre C(S)-S-
OallaaHBICBIHBIH ~ TeTEePOAUTTIK  y3idy  >Kypeai  (Mblcaapl,  OipiHmaik  amMmHAepAeH
M30THOLIMaHaTTapAbIH Ty3iAyi, HeMece ITUKAABIK ©HIMAepA4iH Tysiayi kesinae) [6].
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,S T g :S: :0:
7 CIO)CH2-Ph o~ ﬁj Y C(Ij\ : ST e
RNH—C R-NH—C—§ — C—Ph «—> R™NTC—S=C—Ph
~ H
Ph-C(O)SH R-N=C=§
_ o ] _
. OH v (‘)’ Ph 8) Ph
0y :/05'”// S:<
H = . 5/
Ph—C—S—C-N CH; «—— pp—c. —_— NNl
") O, NTION Gl o | ’
W St CH,
" CH,
- (A) - (B)

beainren aubeHsonaaAncyabPpuAiHiH KYPBLABIMBI PEHTTEHKYPBIABIMABIK TaAAay 9AiCi apKbLABI

Ad2eAAeH/i, OHbIH KeHiCTiKTiK KYPBIABICH 1 cypeTTe KopceTiareH.

Cypert 1. AubenzonaancyabPpuaTiy (9) MoaeKyasspabl KYpbLABIMBI

baiiaanbicTapably  Y3BIHABIKTApPEI,

KecTeaepae OepiareH.

BaJA€HTTIiAIK >KoHe

TOPCMOHADI

(9) Kocb1abICTBIH MOA€KYAaCbIHAAFBI OaliAaHbIC Y3BIHABIKTApPHI (d, A)

OypsaIITaphl

(1-3)

Kecrte 3

Bariaanbic d A Bariaanbic d A
S51C1 1,818(2) C14C13 1,380(5)
5152 2,0194(13) C14C9 1,389(4)
52C8 1,822(3) C9C10 1,390(3)
01C8 1,194(3) C3C4 1,376(5)
03C1 1,195(5) C5C6 1,378(5)
C1C2 1,483(5) C5C4 1,382(4)
C8CY 1,479(4) S1C1 1,818(2)
C7C6 1,377(5) 5152 2,0194(13)
C7C2 1,391(3) S2C8 1,822(3)
C2C3 1,382(4)
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Kecte 4
(9) KocblapIcTBIH MOA€KYAaCbIHAAFBI Ba1€HTTiK OypbinTapsl (o, rpaga)
bypbmmsr o bypbminr o
C151S2 101,50(14) C13C14C9 120,3(3)
85251 100,23(10) C14C9C10 119,1(3)
03C1C2 125,0(2) C14C9C8 118,3(2)
03C181 121,4(3) C10C9C8 122,6(3)
C2C1s1 113,7(2) C4C3C2 120,3(2)
01C8C9 124,2(3) C6C5C4 119,3(3)
01C8S2 121,0(3) C11C10C9 120,2(3)
C9C8S52 114,67(17) C7C6C5 120,9(3)
C6C7C2 119,6(3) C10C11C12 120,6(3)
C3C2C7 119,5(3) C3C4C5 120,4(3)
C3C2C1 123,2(2) C14C13C12 119,9(3)
C7C2C1 117,3(3) C11C12C13 119,8(4)
Kecte 5

(9) KoCBIabICTBIH MOA€eKYaaCbIHAAFbI TOPCHMOHABI OypHIIITapHI (T, rpaja)

bypoiint T (rpaa) bypbimn: T (rpaa)
C15152C8 -80,70(12) 01C8CIC10 -177,7(3)
5251C103 -8,5(3) §52C8C9C10 11,6(3)
5251C1C2 173,06(17) C7C2C3C4 0,1(5)
5152C801 9,6(2) C1C2C3C4 -177,6(3)
S152C8C9 -173,66(16) C14C9C10C11 0,0(4)
C6C7C2C3 0,3(5) C8C9C10C11 -178,3(3)
C6C7C2C1 178,1(3) C2C7C6C5 -1,1(5)
03C1C2C3 163,6(3) C4C5C6C7 1,5(5)
S1C1C2C3 -18,0(4) C9C10C11C12 0,2(5)
osci1cacr -14,1(5) C2C3C4C5 0,3(5)
S1C1C2C7 164,3(2) C6C5C4C3 -1,1(5)
C13C14C9C10 -0,4(4) C9C14C13C12 0,6(4)
C13C14C9C8 178,0(2) C10C11C12C13 -0,1(5)
01C8CI9C14 9,9(4) C14C13C12C11 -0,3(4)
52C8C9C14 -166,75(18)

Aubensonaancyapduainig  Kypslasicbl  C(S)-S-0aifaaHBICBIHBIH —~ TOMOANMTHUKAABIK  y3iay
OOAFaHBIH >KoHe IIpoIlecTe KeM JereHJe €Ki MOJeKyJla apaablK alMATYBIHABI KAaTBICKAHBIH KOPCEeTTi.
Peakimst KocmachblHAQ €Il TOTBHIKTBIPFBINI KOAAAQHBLAMAaABl COHABIKTaH AMOEH30MAANCYAB(IUA TOTHIFY-
TOTBIKCBI3JaHy MEeXaHM3Mi apKblabl Ty3iayiH eckepmeiimis. OcplfaH 0OaliaaHBICTBI KOCBLABICTapABIH
Kezecigell yAriaepiH aaaMsbls [7]:
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SR otro <0

HO HO
O, : —
\\N/O : HO \—\ HO HO \\ HO
HO 1o
HO Nl(\(l,gp A
RS
(13) (14) (15)

XKyprisiaren 3eprreyaep ©OapbiChlHAQ 3apsATapAblH TapaAybl >KeHe OalidaHbBICTapAbIH
Y3BIHABIKTAphl aHBIKTaAAbl. By aablHFaH MadiMeTTep HerisiHae Keaecigell KOPBITBIHABI aliTa adaMbl3:
(13) exi Moaekyaacol apekerreckeHAe S-C OaliaaHBICBIHBIH Y3i4ill, >XKaHa S-S OaifaaHbIC Ty3idyi MeH
MoJeKyaa reHepansicbiHa (15) aabin keaeai. Kaaran pagukaagap esapa apekeTrecinn nurepmeauar (14)
Ty3eAi.

bepiaren mntepmeanarra C >xoHe N aTOMBI apachlHAAFbI 3apsAATapAbIH Tapaaysl Oipkeakiemec, N
aTOMBI IIIeKTeH ThIC OH 3apsaTaaraH, aa C aToMbI Kepi 3apsigTaaraH, ocblfaH OaiiaaHblcTel N-TtaH C-ke
CyTeK aTOMBIHBIH MUTpaLVsIChl XKy peai. Ocblaaii JKyite TypaKTaHaAblKoHe OChl Kylire keaeai (15).

CrepusablK >KoHe DAeKTpOHABI (aKTOpAapAbIH acepiH api Kapail 3epTTey MakcaTblHAa 2- (2-
HUTpOOeH31A)-1-peHna-2-aMMHODTaHOAABIH anuajey PpeaKLsACh KapacThIPbLAABL. 2-(2-
HUTpOOeH31A)-1-GpeHna-2-aMHO9TaHOA ~ MeH  XAOpaHIUAPUATEpPMEeH JdpeKeTTecy  HaTVDKeciHAe
KYTiATeH alliaAey TybIHABLAaPhl Ty 3i4€TiHi aHbIKTaAABbl.

Peakmusa OeH304 opTacklHAQa TPUSTUAAMUH  KaTBICBIHAQ, peareHTTepAiH  9KBUMOAbAIL
KaTbIHaCchIHAA 4-5 caraT OOIIBI KbI3ABIPa OTBIPLIIL XKYPrisiaai.

Cunresgearen xocelabictapabiy (16-18) VIK-criekrpaepinge kapOOHMABAI TOIIKA TOH BaAeHTTI
Tepbeaicrep 1680-1690cm? aiimarbiHAa Oarikaaapl. 3350-3370cm™ amarblHAA TMAPOKCUABAL TOHTHIH
JKYTBIAY KOAaFbl. AMMHOTOIITE CUIIATTalThIH TepOeaictep 3477cM laliMarbiHAa KOpCeTiATeH.

RCO)C —— 2T,
CH2—NH—CH2f(|3H + i -(C,H;);N*HCl

OH
NO,
(l)H
(_‘Hz‘T—CHfCH—@
| =0
NO, |
R
Br
O O
O
(16) 17) (18)
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Kecte 6
16-18 — KOCBLABICTaP ABIH IIBIFBIMAAPHI JKoHe (PM3NKa-XVIMIAABIK KOHCTaHTaaaphl

Kocobiabic IIbrFepIM, % baaky Temmneparypacsr °C R¢
16 45 122-123 0,70
17 50 118-119 0,68
18 42 140-141 0,82

Kocoiasicrapapiy (16-18) IIMP-ciekTpaepiHge HUTpOTOMIIeH OalldaHBICKAH apOMAaTTHl SAPO
HpoTOHJAApEl AyOaer TypiHAe 7,55-8,11 Mm.a. aiimarbiHAa OeariazenreH. C6 MeTMH ITPOTOHBIHBIH
myaptunaeti 520 m.A. Gaiikaaapr. C7 apoMarThl caKyHa IIPOTOHBI MYABTUILAET TYpiHAe 7,22 M.4.
kopcetiaeai. Kocerapicroiy (16) IIMP-criekrpinge eKi MeTHAeH IPOTOHAAPBLIHBIH CUTHAABl CUTHAAeT
Typide 2,39 M.4. >KoHe MyAbTUILAET TypiHAe 3,57 M.A. aliMa¥fblHAA aHBIKTAAABL.

KopbITbIHABI

AutnokapOaMIH KBIIIKBIAAAPBIHBIH TYBIHABLAAPHI apachlHAa HeMaTOIuATTep, (QyHIumuaTep,
repbenuaTep >koHe (aoTOpeareHTTep KeHiHeH TaHbIMaaA. OcbplFaH 0alfAaHBICTBI  KypaMBbIHAA
HUTpO(deHnA ToOb Oap aMMHOCIMPTTepPAiH HeridiHAe >KaHa OMOAOTIMAABIK OeACeHAl KOCBLABICTapABI
i3aey MaKcaTblHAa AUTUYPeTaHAAPAbIH CMHTE31H OTKi34iK.

Ocpraarimia, 1-n-nuTpodenna-2-ammno-1,3-nmponasanoa Herizinae Ty3iareH
AuUTHOKapOaMaTTapApl alMAJeHy peaKnus OapbIChiHAa 0i30eH Ke3jeareH eHiMJepai Oeainm aaa
aaMagplK. Peakmus HoTiDKeciHAe >KaHaMa ©HIM - AMOeH30MAANCYAbPUJ, aABIHABL, Ka/AFaHBI
OeaiHOelITiH malbIp Topidgec Macca 60ABIT TaObLAAADL.

Korapriga 3eprreareH  KOCBIABICTApABIH  >KYPy  MeXaHU3MJepiHe  cylieHe  OTBIPBIII,
A€BOAMUHAUTIOKapOaMIH  KBIIIKBLABIMEH OTKi3TeH peakuysidap YIIiH KBAHTTBIK  XUMMSABIK
ecerTey/epre KaTbICTHI peaKIls OapbIChIHAA aAbIHFAH HOTVKeAePAl OpTaHNKAABIK XVMISIAAFBI PeaKIIst
MeXaHI3MAEPiH 3epTTeyse KoagaHyFa 00AaAbl.
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A K. TypcbiHOBa
Espasutickutl nauuonarvhviil yrusepcumem umenu /.H. I'ymunresa, Hyp-Cyaman, Kasaxcman

BsanmogericTBue guTnokap6aMaTOB Ha OCHOBe HUTpO(peHnacoaepxammx 1,2-
aMMHOCIIMPTOB € Pa3ANMYIHBIMY OpPraHMAraa0reHnaamMm

Ansorammsi. B saHHOI cTaThe mM3y4eHO B3aMMOJeNicTBue HuTpodeHmacogepkammx 1,2-
ammHocmpToB  (1-[(n-HUTpOdenna)-2-ammnuol-1,3-nporananoa u  2-(2-Hutpodensua)-1-penna-2-
aMMHO®TaHOA) C CepOyraepoAoM B MPUCYTCTBUU TUAPOKCHAA KaaAus WUAU TPpUDTUAAMUHaA C
oOpasoBaHMeM COJell AUTMOKapOaMMHOBBIX KICAOT, KOTOpBle B JaAbHeNIIeM I10ABepraanch
aAKMAUPOBAHMIO C Pa3AMYHBIMU aAKUATAAOTeHMAAMV U alMAMPOBAaHUIO XAOPaHIMAPUAAMU
OeH30ITHOI KMCAOTHI.

B xoge peakium ycraHOBA€HO, 4TO HUTpoQeHmAcogep>Kamine 1,2-aMIMHOCIMPTHL B peaKIIsIX
alVAVPOBAHIS POSABUAN PA3ANYHYIO PEaKIIIIOHHYIO CIIOCOOHOCTb. DTO OBLAO YCTAaHOBAEHO B peaKIIUiA
AUTHOKapOaMMHOBOIl  coan  1-[(n-Hutpodenna)-2-amunol-1,3-nmponanauosa ¢ XAOPaHIUAPUAOM
OeH30I1HO KICAOTHL. B pesyabTaTe cuHTe3a He yAaa0Ch IOAYYNUTH OXKIAAEMBII OCHOBHO MPOAYKT.
Bcaeactsue 5TOTO ¢ MOMOIIBIO KBAHTOBO-XMMITIECKOTO METOAa ¥ PEHTTeHOCTPYKTYPHOTO aHaAmn3a Oblaa
AOKazaHa CTPYKTypa IIOAY4EeHHOIO II00OYHOrO coeAuHeHs. KBaHTOBO-xmMmJyeckme pacdeTel U
PeHTIeHOCTPYKTYPHBIN aHAaAN3 IIPUBEAEHEI B paboTe.

Karouesnie caosa: 1-[(n-HuTpodenna)-2-amnno]-1,3-nponananoa, 2-(2-autpodensna)-1-gpenna-
2-aMIHOBTaHO4, cepoyTaepod, AUTHOKapOaMarsl, TPUBTIAAMMUH, OpraHNATaA0TeHIAD,
AUNOEH30U1AANCY ABPUA,

A K. Tursynova
L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

Interaction of dithiocarbamates based on nitrophenyl-containing 1,2-amino alcohols with
various organyl halides

Abstract. This article studied the interaction of nitrophenyl-containing 1,2-amino alcohols (1-[(p-
nitrophenyl)-2-amino]-1,3-propanediol and 2-(2-nitrobenzyl)-1-phenyl-2-aminoethanol) with carbon
disulfide in the presence of potassium hydroxide or triethylamine to form salts of dithiocarbamic acids,
which were further alkylated with various alkyl halides and acylated with benzoic acid chlorides.

In the course of the reaction, it was found that nitrophenyl-containing 1,2-amino alcohols showed
different reactivity in acylation reactions. This was established in the reaction of the dithiocarbamic salt
of 1-[(p-nitrophenyl)-2-amino]-1,3-propanediol with a benzoic acid chloride. As a result of the synthesis,
it was not possible to obtain the expected main product. As a result, the structure of the resulting side
compound was proved using the quantum chemical method and X-ray diffraction analysis. Quantum-
chemical calculations and X-ray diffraction analysis are given in the work.

Keywords: 1-[(n-nitrophenyl)-2-amino]-1,3-propanediol, 2-(2-nitrobenzyl)-1-phenyl-2-
aminoethanol, carbon disulfide, dithiocarbamates, triethylamine, organyl halides, dibenzoyl disulfide.
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CuHTe3 MOHOTMOOKCAMVIAHBIX ITPOM3BOAHBIX Ha OCHOBe
XAopareTaMuaoB 3-aMmHOIMpuUAnH-2(1H)-0oHOB

AnnHoTarms. Ha ocnose Ouorocuvecku akmusnvlx 3-amunonupudun-2(1H)-omnos enepsvie
ocyujecmerena  xumudeckas — mooupukauus 00 NPOUSG0OHLIX  COOMEEMCHIBYIOULUX
Mornomuookcamudos. Ilokasano, umo moHomuookcamuodvl  3-amuronupudun-2(1H)-onos
ecrmynarom 6 peaxyuu nepeamuouposanus. ¢ UOpasuH-zudpamom u daree nod odeiicmeuem
XAOPAUEMUAXAOPUOA UUKAUSYIOMCS 6 conpsixketitvie npousséodrvte 1,3,4-muadusora.
Karodgesble caoBa: moHomuooxkcamuodol, 3-amunonupudun-2(1H)-onvi, xaopauemamuodvl,
muozudpasudol, 1,3,4-muaduason.

DOI: https://doi.org/10.32523/2616-6771-2022-139-2-28-32

Xumus MOHOTMOOKCaM /0B MHTepecHa nx YHMKaAbHOM CIIOCOOHOCTBIO K
KOMILAeKcooOpa3oBaHnio [1,2] M BO3MOKHOCTBIO Ha MX OCHOBe ITPOBOAUTH CUHTe3 pa3HOOOpa3HBIX
COeAVHEeHMI, B TOM 4lCAe TeTepoluKaAndeckux [3,4].

Ocobple cBOVICTBA MOHOTVMOOKCAMIAOB BBI3BAHBI HAaAM4MEM B UX CTPYKType ABYX (PYHKUIMI -
aMIAHOM ¥ TUOAaMMAHONM TPYI, 4YTO IIO3BOAseT pPacIIMpPUTL BO3MOKHOCTM CUHTETHYeCKOTO
IOTeHIIala, OOyCAOBAEHHOIO M3BECTHBIMM CBOMCTBaMMU YKazaHHbIX (yHKuuit. ITocaesosareanHas
MoanpuUKanyus (PYHKIIMOHAABHBIX TPYIIl MOHOTMOOKCAMMAOB IIPMBOAUT K CO3JAaHMIO  CaMBIX
pa3HOOOpa3HbIX IPOAYKTOB [4].

B aureparype [3-8] mpmMBOAATCA METOABI IOAYyYeHNUsI MOHOTMOOKCAaMIAOB Ha OCHOBE peaKIuii
3aMeIleHHbIX aMIAOB, a IMEHHO, XA0palleTaMIAOB C IIpeABapUTEeAbHO IIPUTOTOBACHHBIM PacTBOPOM
9AeMeHTHOI cepsl 1 aMuHamu. IToaydeHHsle coeguHeHNs cAy>KaT yAOOHBIMM CMHTOHAMM AAsl CUHTe3a
6oaee ca0xHBIX S,N-cogep KalMX reTepoIMKANIecKnX CTpykryp. Haanume atoma cepsl B cTpyKType
OpPTaHMYEeCKMX COeAVHEeHMII OTBedaeT 3a MX BBICOKYIO (PM3MOAOTMYECKYIO aKTMBHOCTDL, a TaKXKe 4acTo
IIPUBOANT K CHUKE@HUIO TOKCUYHOCTY BCA@ACTBYE ATKOM OKMCASIEeMOCTH ee IPOU3BOAHBIX B OPTaHU3Me.,

C 1eapio BBedeHM:s B CTPYKTypy HaIIUX OOBEKTOB AAsl MUCCAeAOBaHMUSA ITPOM3BOAHBIX 3-
aMMHOIIMPMAOHA HOBOM  (apMakOPOPHOIN TPYHIIBI MBI  OCYIIEeCTBUMAM IIOIBITKY CHUHTe3a
MOHOTMOOKCAMMAHBIX IIPOM3BOAHBIX 2 IO OIMCAHHOM B AuTepaType Meroamke [6]. Peaxumio
IIPOBOAMAN CMellleHneM AuMeTnA(pOPMaMIAHOTO pacTBOpa COOTBETCTBYIOIIUX XAoparieTaMiuAoB 1 a-c
C IIpeABapUTEeAbHO IIOATOTOBAEHHBIM pacTBOPOM cephl B Mop¢oante u MDA,

Cxema 1

i R / ™\

O
R R
v e P oy
N Py, (Ef);N N /S AN
| —_— | «of |/ |l
Py H,c” N7 o S
H
2a-c

R= CH,; (a), Ph (b), /@ (©)

S
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briao ycranoBaeHo, 4yTO IpoTeKaHUe AaHHOM peakIMM AaBalO BBIXOABI MICKOMBIX IPOAYKTOB B
npegeaax 15-20%. Hwuskmii BbIXO4, BEpOSITHO, CBSI3aH C BO3MOSKHOI ITOOOYHO ITPOTEKAIOINel
LMKAU3al el MICXOAHBIX XA0pareTaMuoB 1 a-¢ 1AM X COOTBeTCTBYIOIINX IUPUAVHIEBBIX coaeil B 1H-
mpuao|2,3-b][1,4]okcasnn-2(3H)-0HBl, KaKk STO HaMMU OIIMCAHO paHee B padore [9]. Onrmmumsariys
MeTOAVIKM ~ IIPOBeJeHMsI  peakumMy, 3aKAlodalomascsi B [peABAPUTEABHOM  PacTBOPEHUN
xaopaneramMmnaos 1a-c 3 nupuaute (depes craauio oOpa3oBaHNs NUPUAVHUEBON COAM), IIO3BOAMAA
HaM YBEAUYIUTDH BEIXOABI 11eA€BBIX ITPOAYKTOB A0 50%.

ObpaszoBaHne MOHOTMOOKCAaMUAHBIX IIPOM3BOAHBIX 2a-c gokazano SAMP 'H n 1B3C-
cnektpockonueit. [Ipu ciekrpaasnom 'H SIMP nccaesgosanum ycraHOBAEHO, 4TO B CIIEKTPe COeAVMHEHI s
2b OTYeTAMBO PETUCTPUPYIOTCH IIATh ApOMaTUYECKUX ITPOTOHOB (PEeHNMABHOTO 3aMecTuTeAs B 00AacTu
7.40 — 744 m.a. Ilporon H-5 nupuauHOBOTO KOAbLla IPOSBASETCS Y3KUM CHHTAeTOM Iipu 6.07 M.A.
MetnabHble TPOTOHBI PE3OHMUPYIOT MHTEHCUBHBIM Y3KUM CHUHIA€TOM B oOaactu 2.22 M.a. CurHaabl
METHUAEHOBLIX ITPOTOHOB MOP(OANHOBOIO KOABILIA  BBIINCHIBAIOTCS  YETHIPHMS  YIIMPEHHBIMI
Tpunaeramu B obaactu 3.59 (O(CH.)), 3.66 (O(CHv)), 3.93 (N(CH.)), 4.04 (N(CHb)) m.a., uyTO
CBUAETeABCTByeT 00 WX TIIOAHOV HeDKBMBAAeHTHOCTU. /1acTepeoTONHOCTh JaHHBIX ITPOTOHOB,
BepOSITHO, CBA3aHAa C HPOCTPAHCTBEHHBIM BAMSIHMEM THOAMUAHON TIPYIIIBl, BAUAIONIEN TakXke Ha
3HaunTteabHoe cmernenne N(CHz): nmporoHos B 6oaee caaboe moae, yem curHaa nmporoHo O(CHz)2-
rpynnsl. B caabom noae B obaactu 9.58 m.a. n 11.84 m.4. pesonnpyior NH 1poToHb aMMHOTPYIIIIBL 1
MM PUAOHOBOTO KOAbIla COOTBETCTBEHHO.

CunreTnyeckne I104XOAbI, OCHOBaHHBIe Ha IIpeBpallleHMIM aMMUAHOM M THMOAMMAHON TIPYMHII
MOHOTMOOKCAMIAOB, SIBASIOTCS IIePCIeKTVBHBIMU B CO34aHIM IIMPOKOTO Psija CoeAVHeHMIA.

Tak, samemenne ocrarka MopQoanHa B COeAVHEHNSX 2 a-C TMAPA3UH-TUAPATOM II03BOANAO HaM
CUHTe3MpOBaTh He3aMellleHHble THOIMApPa3uabl OKCAaMMHOBOM KUCAOTH 3 a-c. Peakuuio 3amelrieHus
nposoguan B cpede AM®PA usObITKOM IUApasMH-TMApPaTa IIPM KOMHATHOM TeMmIllepaType U
IIOCTOsIHHOM IlepeMellBaHN 10 CAeAyIOIIeil cxeMe:

Cxema 2
R H S R S
H
N L NH,NH, *H,O0 N
| N N/\ 2INH “Hy | N NHNH,
q
T |
H,¢” N7 Yo H,c” N No
H H 3a-c

2a-c

R=CH; (a), Ph ), /I W\ (0
S

Crpykrypa coeaunennit 3 a-c¢ gokazaHa daHHpiMu VIK-, TH n 3C SIMP criexrpockonmm.

Anaans 'H SIMP cnekrpa coeaunennms 3b mokasaa OTCyTCTBUME METUMAEHOBBIX ITPOTOHOB
Mop¢oannosoro ocrarka, a NH n NH2 nporonsl TmornapasuaHoi Ipynmbl DpOsABASIOTCI B BUAE
YIIMPEeHHBIX CUHIAeTOB B 004actu 6.28 1 12.00 m.4.

C 1eapl0 paclMpeHus apceHada HOBBIX OMOAOIMYECKM aKTUMBHBIX BeIlecTB Ha OCHOBe
CMHTe3MPOBAaHHBIX ~OOBLEKTOB HaMlu OBLAO  OCYIIeCTBAEHO  B3alIMOAENCTBME  THUOTMAPa3nA0B
OKCaMMHOBBIX KUCAOT 3 a-C C 2-XA0palleTUAXAOPUAOM, KOTOpOe IIpMBeAO K IIMKAU3aIuU B
npoussogusle 1,3,4-tnaansoa0s 4 a-c.
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Cunmes MOHOMUOOKCAMUOHBIX NPOU3BOOHBIX HA OCHOBE X0PAYEMaMuoo8 3-amunonupuoun-2(1u)-onos

Cxema 3

R S o) —~N

M § M D
Cl
f\I \n)l\NHNH2 cl I \ \[ |/kS -
(0] —
A T H,C” N 0
3a,b,c 3 H 4a,b,c
R= CHj; (a), Ph (a) /@ (c)

S

IToayuenHble HIPOU3BOAHBIE 1,3,4-tTnagusoaa 4 a-c PeACTaBASIOT coboi1 Oeanle
IOpoIIKooOpa3Hble BelllecTBa, MMeIOle BLICOKMe TeMIlepaTyphl rnaasaeHns. CTpoeHne moAydeHHBIX
coeguHeHNN gokasaHo ¢ nomo1sio 'H u 3C JIMP ciekrpockormu.

Anaans 'H SIMP cniekrpa coeannenns 4¢ nokasaa orcyrcrsue NH 1 NH2 nmporonos ruapasuanon
TPYIIIBI ¥ HaAW4YMe MeTUAEHOBBIX IIPOTOHOB, KOTOPBIe Pe30OHNPYIOT Y3KIUM CHHIAeTOM B obaactu 4.48
M.A. OcTaabHbIe IIPOTOHBI ITPOSIBASIOTCA B XapaKTePUCTIYECKUX A5 HUX 00AacTsX.

Takum o0OpasoM, HaMM Ha OCHOBe HEKOTOpHIX 3-aMuHONMpuAnH-2(1H)-oHOB BIIEpBbIe
OCYIIIeCTBAEHBl XMMUYecKue MoAMQpUKAIMM C BBeJeHNeM B UX CTPYKTypy ¢apMako(pOpHBIX
MOHOTMOOKCAMUAHBIX TPYIII, a TakXKe II0Ka3aHa BO3MOXKHOCTb MX IIMKAM3AI[UM B COIIPsI>KeHHBIe
npoussogusle 1,3,4-tnagusosa.
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Xaopaneramua- 3-amuHOImMpuAH-2(1H)-aep HeriziHAeri MOHOTIIOOKCAMMATI
TYBIHABLIAPABI CMHTE3Aey

Anparma. brnoaormsaasik Oeacenai 3-ammuHormpuauH-2(1H)-onaap HerisiHge aafamkel per
coliKeC KeAeTiH MOHOTMOOKCaMUATePAiH TybIHAbLAApbIHA AEMiH XMMUIABIK MOAMMUKALINSA KYPriziaai.
3-amuHommpuans-2(1H)-on MOHOTHOOKCaMMATep IMApa3UH-TUAPaTIIeH Karra aMuaTeay
peaxuMsAiapblHa TYCeTiHi JKoHe 04aH api XA0palleTUAXAOPUATIH acepiHeH KocapaaHraH 1,3,4-Tnaamnsoa
TyBIHABLAApbIHA IIUKAAEHeTiHi KopceTiATeH.

Tyitin ce3aep: MoHOTHOOKCcamuATep, 3-ammHonmpuauH-2(1H)-ongap, Xaopaneramuarep,
Tuoruapasuarep, 1,3,4-tnaguasoa.

D.N. Ogurtsova', 1.V. Palamarchuk?, I. Kulakov?
ICenter of New Chemical Technologies IR SB RAS, Institute of Catalysis SB RAS, Omsk, Russia
*Tyumen State University, Tyumen, Russia

Synthesis of monothiooxamide derivatives based on chloroacetamides of 3-aminopyridin-
2(1n)-ones

Abstract. On the basis of biologically active 3-aminopyridine-2(1H)-ones, the authors carried out
chemical modification into derivatives of the corresponding monothiooxamides for the first time. It has
been shown that monothiooxamides of 3-aminopyridin-2(1H)-one enter into transamidation reactions
with hydrazine-hydrate and are further cyclized under the action of chloroacetyl chloride into
conjugated 1,3,4-thiadizole derivatives.

Keywords: monothiooxamides, 3-aminopyridin-2(1H)-ones, chloroacetamides, thiohydrazides,
1,3,4-thiadiazole.
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Docdop eHaipiciHiH Kaaabirbl GpOcPOIUIICTI TUIMAI TaligalaHy

Anpatna. Qocop endipicinin,  kardvizel  00Avin  madviaamoi  pocPozuncmi  XarvlK
ULAPYAUBIADIZLIHBIH, MYPAL CANGAAPLIHOA, AMAan atmxanod, azpoeHepkacin KeueHinle KoAdamy
Yulin ysax mepsim 00ibl MUHepardvl MolHAUMKOIUMbIY, KYpaAMbiHA acep ememin KoAdaHYy
adicmepi men maciadepine Kvickaula woAy xacardv. Pocpozuncmit, GUISUKO-XUMUSALIK
Kacuemmepin  sepmmey  Homuxerepi onviy  kypamvindaent  CaSO4,  maxpo-  kome
MuKpoaremermmepdiy, — OoAyvina — OadAamvicmbl KUK LIAJAHAM  MONLpaAKmapovl
KAANDUUHAYUIAAYIA MEAUOPAH peminde naildarany MyMKindizin Heziddey YUuliH YCOIHbIAZAH.
DocPozuncmiry penmeendix Pasarvik mardayvl 00UvIHMA eCKi XKaHe Kana Yuindirepdin
xypamvinda: zunc CaSO4-2H20 - 87,93% xane 85,04%; weapy, SiO2 - 9,10% xare 10,58%;
baccartum CaSO4 - 0,67H20 - caiixecituie 2,97% xate 4,38%. «Kasdpocpam» KIUIC Tapas
QuUAUAANDIHLIY, ecKi XKaHe Xana YuiHdirepiHeH aiviHzan PocPozunc yAIAepiHiH, XUMUIALIK
Kypamuvr sepmmerdi. Kepceminzer yiiindirepdiy @ocdoeunc yazirepine Oudgeperuuardot-
mepmusiAvik Kane VIK mardayrapvr xypeisiadi. Hezisei xypamoac Oerikmepdin Kypamvinoa
epexiuie aubipMAUpIALIKMap Xox exeni anvikmardvl. JKypeisiazen sepmmeyrepdin Hezisitoe
KYypamuinoa ysax acep ememin oHOipicmix Holcandapvlr, Kammuvl KAAOOIKMAPLIHAH KeuleHOi
aparac MutHAUMKoIUL  KOCHAAAPLIHLIY, KAHA MYPACPiH  aAYOolH, MYMKIHOLI  3epmimeAdi.
Kocnapodazvl  xeuiendi  aparac muolHAUmMKviuL  kKocna Kypamoin @ocdammul  3am, biAear
caxmanmoi KOMNOHEHIN peminde 6epMUKYAUM, e2ic AAKANMAPLIHLIH, KUUKLIADAHYbIH KaHe
mys0anyvii  asaumy  yuliH — monvipax  KAMUIAZbICOIH - Oettmapanmandvipeviul - peminde
MUKPOIACMEHIMEPOT MASMYHOAUMBIH TULKT KolHVICMAp XKate Pocgozunc.

Tyrina cesaep: pocPozunc, mutrepardol muinaumbiuimap, myxo xocna, Kardvik yiindirepi,
KYpaMm, aparacmuipy.

DOI: https://doi.org/10.32523/2616-6771-2022-139-2-33-41

Kipicne

©eMJiK >KoHe iIlKi HapbIKTarbl MMHepaAAbl TBIHAMTKBIIITAp OOJBIHINA OPBIH aAfaH IapTTap,
OJapra JereH >KoHe TyKO KOcCIladapra JereH KaHa TadanTtapAbl opHaTyaa. COHABIKTaH KbIIIKbLAJaHFaH
JKoHe COpTaH TONBIpaKTapAbl KaAbLMHALVAAAY, €riC aAKalTapblH PeKyAbTUBAIUAAAY, OAapAbIH
KYHapABIABIFBIH ~ apTTBIPYy JKoHEe ayblAIlapyalllbIABIK — ©HIMAEPiH JKMHAyABIH  MHHOBALIVSLABIK
TeXHOOTHAapbIH >Kacay Kasipri 3aMaHHBIH ©3eKTi Maceaeci O0ABII Kaaa Oepeai.

Munepaaabl THIHAUTKBIIITap (OCPOp KBHIIIKBIABIHBIH HeTidiHAe KyIITi KBIIIKblAJapMeH, aTarl
aliTKaHJa KYKipT KBIIIKBIABIMEH Maliga yHTakTaaraH ¢gocdops Oap mmkizatran P205 aay apkblLabi
aapiHaTBIHBL Oeariai [1-8]. Coaan keliiH apTypAai MUHepaAAbl THIHAMTKBIIITAaPAbl apaAacThIpy HerisiHnge
04apablH YI1A€CIiMAIAITI MEH YIIAeCIIeyIliAiK KacueTTepiH eCKepe OTBIPHII, ThIHAMTKBIII KOCIIaAapbl
aabsiHaabl. KaTThl TaOMFM SKoHe TeXHOTEHAIK IMMKi3aT — opTypai eHAipicTepaiH KaaABIKTaphl HeridiHAe
TBIHAVTKBIII KOCIIalapbIH aAyAbIH OipKaTap TeXHOAOIMIAaphl Oeariai.

Tyn0Oaapl TONBIPAKTHl HBIFANTY YIIH (POCPOTUICTi K0A4aHy MaKCaThIHAA OHBIH MeXaHMKaAbIK
KacueTrTepi MeH MMKPOKYPBIABIMBEL 3eprTTeareH [9]. Asropaap [10-12] >xympiceiHAa ¢ocdormmcri
JKOFapBl TeMIlepaTypaja 3aJalChI3JaHABIPY >KoHe KdJere >KapaTy OarbITBIHAQ IIOPTAaHAIIEMeHT
KAMHKepPiH OHAIpy VIIiH, COHAali-aK Oafaasl eHiMaep aayda (pocdormrmc KaaAbIKTapblH KOAAAHFaH.
Omngipicrik akaba cyaapaaH KOpFachlH KOCBLABICTapBIH PoCcOTUIICIIeH Tazaday o4ici ae Geariai [14].
docornnc KaaAblKTapblH KOAAAHYABIH >KaAIlbl >KaFAaiibl MeH Kypdeadi MocelelepiHe Je IIOAY
>kacaabIHFaH [15].
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®ocdornncriy PU3NKO-XMMUAABIK KacUeTTepiH Taajday OHBIH Taburum Kyaay Oypsiimsr 33°
IIeTiHAe, MacCaAbIK THIFBI3ABIFB A9HAIK KypaMbIHa OariaHbicTel mamameH 1300 xr/m3. @ocdorumcriy
opTallla XMMISABIK KypaMbl TOMeHAerigel 00AbI opHAThLAFaH (%): P2Osxaa - 0,74; P20sce. - 0,21; MgO -
isaep; N20 - 0,38; Al2O:s - 0,087; F- 0,081; epimerttin kaaasIk - 19,67; Fe20s - 0,093. Kyprak 3art GorisIHIIa
docdorurncre opra ecenmen (%): CaO — 39,8; P20s - mamamen 1; K - 0,03; Na - 0,1; SOs - 36,2; Fe20s - 0,1;
AlO:s - 0,03, Oya >xepae ¢pTopaaH e3reaepiH MUKPOTHIHAMTKBIII peTiHAe KoAdaHyFa 6oaaasl [16].

bipkaTtap aBTOopaapAblH eHOeKTepiHAe, COHBIH imriHAe [17], OelttapanTaHAbIpbLAFaH POCPOTUIICTI
KOAJaHy CUIIaTTaAfaH, OHBIH KeliHri acepi 2 Kbl OOIBI CaKTaAaAbl.

OpTYpAi ©HAipic KaAABIKTapbIHAH THIHAMTKBIII KOCHaJdapblH aAyAblH Oeariai aictepi MeH
TeXHOAOTHUsAAAPBl, COHAAl-aK KypaMblHAa KOHBIP KeMip, IIBIMTe3eK, IIelITeH TBIC IIaH TYpiHAeri
KaAblMil Kypamgac Oeairi - IleMeHT ©HAipiciHiH KaaAbIKTapbl,COHBIMEH KaTap (pocaTThl >KBIHBIC,
IIOTaIll >KoHe MOueBMHa Oap aybla IapyalllbLABIFBIHA apHaAfaH KypAeAi TBIHAMTKBIIITAp aAbIHFAH
[18,19].

@ocdornrcri  THIHAMTKBIII  KOCHACBIHBIH —Kypamgac Oeairi peTiHge maligadaHraH —Kesje
TOIIBIPAKTBIH CiHIpIilll KellleHiHAeTri HaTpuil KypaMbIH eckepy KaxkeT. COHABIKTaH HaTpuUiidi TOIBIpaK
>KaMBIAFBICBIHAH BIFBICTBIPY VIIH KBIIIKBIA JKOHE CiATiAl TOIBIpaKTapABIH OHBIH Cy-(pU3MKAABIK >KoHe
XMMMAABIK KacueTTepiH XKaKcapTaTbhlH, KYHapABLABIFBIH aPTTHIPAThIH TOIIBIPAKThI ITUIICTEeHAIPY CaThICBIH
namaaaaHy Kaxer.

Taxipnbeaik 6eaim

XKorapriga aitteiarangapapl keHe «Kaszdocdar» XKIIC-ge  docdoruncri kajere >Kapaty
Moce/ecCiHiH ©3eKTiAiriH eckepe OTBIPHIN, PeHTreHAiK (aszaablK, TepMOrpadUsAbIK >KoHe CIEeKTPAiK
TaadayAapra KOCBIMIIIA 3epTTey VIIiH ecKi KoHe >XKaHa YMiHAlAepaeH yAridep aAblHAbL, OAapAbIH
(puU3MKaABIK SKoHEe XUMUABIK KaceTTepi MeH KypaMBbl aHBIKTaAAbI.

3eprrey D8 Advance (Bruker), a-Cu anmaparsinaa, TyTikineseri kepHey40 kB >xone 40 MA ToKTa
KYprisiaai. AapiHFaH audpakims yATiCiHIH JdepeKTepiH eHJey >KoHe >Ka3bIKapaAblK KaIllbIKTBIKTapAbl
ecentey EVA DargapaaMaablK KypaablH KOAJ4aHY apKbIAbI Ky3ere achIpblAAbl, ad YATidepAi >KoHe
(dasasap anbiKTay - Search/match Gargapaamacsr 6GoitbiHma PDF-2 yHTakTapAbH AMQpPaKIMABIK
AepekTep Oa3achIHBIH KOMeTiMeH aHbIKTaAAbl.

Munepaaabl THIHAMTKBIIITapAbl ChIHAY Ke3iHAe KOAJ4aHblAaThIH HOPMaTMBTIK Ky>KaTTap TisiMiHe
ISO 5316 - 77, ISO 6598 - 85, ISO 7497 - 84 «MmunepaaAbl THIHAMTKBIIITap. JKaAIlbl TeXHMKAABIK
mapTrap», MuHepaaAbl THIHAMTKBIIITapFa KOWBLAATEIH Tadantap Typaasl (EADO TP 039/2016), TOCT
4212-76 «Peaxtusrep. Koaopumerpusaaplk >koHe HedeAOMETPUAABIK Taadjay YVIIiH epiTiHaizepai
AaribIiHAay agicrepi», ISO 5316-77, ISO 6598-85, ISO 7497-8) «Munepaaan! ToiHanTKbITap. PocdarTs
aHbIKTay oaicrepi», ISO/IEC 17025-2019 CriHak >koHe KaaAuOpaey 3epTXaHaJapBIHBIH KY3bIpeTiHe
KOVBLAAQTBIH >KaAIbl TalanTap» T.0. eHAl.

@ocdornrcriy 3eprreareH yAariaepiHe tepMusaablK Taaday STA 449 F3 Jupiter cuHXpOHABI
TePMUAABIK Taljay KYPBIAFBICBIHAA OKyprisiagi. Kezasipy 10°C/MuH >KblAgaMABIKIIEH >KOFaphI
Ta3apThLAFaH apTOH aTMocdepacsiHAa, aa caaKbpiHAATy 12°C/MUH XXBLAJaMABIKIIEH XY PTiziaai.

STA 449 F3 Jupiter kypaabsiMeH aabiHFaH HoTykeaep NETZSCH Proteus 6araapaaMaabiK Kypaabl
apKbLABI OHAEAA].

HaTizkeaep MeH 04apabl KOPBITBIHABLAAY
STA 449 F3 Jupiter cMHXpOHABI TepPMMAABIK Taajay KYpPBIAFBICBIHAA (ocoruric yariaepiniyg

anddepennmaiAbl TEpMIABIK TalAaybIHBIH HOTVDKeAepi 1 5koHe 2cypeTTepae KepceTiareH.
Nel yari—ecki yiiHaigen aapiaras pocdormric.
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Cyper 1. Ecki yitinaiagen ¢pocorurc yariaepin TepMusaabiK Taagay HoTmxXeaepi

1 cyperti Taagay DTA KucelrbIHbIH MakcuMaaael gamybl 182,9°C sxene 214,5°C ©oaaTwiH
KapKbIHABI DHAOTEPMUAABIK acepaepAi aHbIK kepcetedi. ConpiMeH KaTtap 427,7°C mbiHbl Oap Oipiama
KeHeNTiATeH DK30TepMUAABIK acep Oap, OyA XMMUAABIK peaklysidapMeH OaillaHbICTBI 3epTTeAeTiH
3aTTelH Oip MMHepaaAbl KyldeH eKiHINiciHe aram aliTKaHAa, AUTMAPATTBIH TeMUTUAPAaTKa aybICybI
60ays1 MyMKiH. dDTA kucsbirpinga 136°C 24ci3 9HAOTepMUAABIK, 9C€PAl DKCTpeMyMMeH Kopyre 00AaAbl.

DTA KucBIFbIHAQ KOPCETIATeH JKOFaphlga KeATipiATeH DHAOTePMIAABIK, acepAep BLAFaAAbIH SKoHe
0acka YIIKBIII 3aTTapAbIH >KOMbIAYbIHa OallAaHBICTBI YATiI caAMa¥rbIHBIH TOMeHJAeyiMeH KaTap >KypeAi.
Onbly gamy aliMarbiHAarsl TG KUCBIFBI KYpT TeMeHAeyAl Kepcertedi, Oya ocepaep ymin DTG
KUCBHIFBIHBIH MUHMMYMBI 168,1°C >xone 210,8°C. DTG xucsirnl aa 218,2°C a4ci3 MUHMMYMABI KOpceTeai.
I'mncriyg Tysiayine DTA KuUCBIFBIHA DHAOTEPMIIABIK, JKoHe DK30TepMUAABIK ocepaep ToH - CaSO4 -
2H20. Bipinmi sHg0TepMusabIK acep 182,9°C oHBIH remMurnaparka AeiiiH CyChI3AaHybIH KopceTeai, aa
exinmrici 214,5°C ¢gocdoruric yaricinig TOABIK CychI3AaHybIH cumnarTaiabl. 427,7°C Temneparypajarbl
DK30TePMUSIABIK, 9cep TOPABIH KailTa KYPbLAYbIHBIH JKoHe AM- JKoHe IeMUTIMAPATThl TUIICTIH epiMeNTiH
aHTUAPUTKE alfHaAyBIHBIH KOpiHici 00api Tadblaaabl. DTG kucebrrsr 6oiipiHIa 218,2°C 94ci3 MUHIMYM
rugparraaran SiO2- nH2O reainiH cycei3gaHybiHBIH —KopinHici 0oayel MyMmkiH.COHBIMEH KaTap,
DK30TePMUSIABIK 9CeP A€ OCHI reAbAiH KPUCTaaAaHybIH KOPCeTYi MYMKIH.

2 cyperre 150-aen 250°C aeitinri 1-cyperTe KopceTiareH TeMIeparypaablK Ayana3oOHAAFbl HAKThI
aHBIKTaAFaH ypaicrepai xepcererin «Kaspocdar» XKIIC >xana yitiHaiciHeH TaHaaAraH ¢ocdornrc
TypaAabl akIiapar OepiareH.

2 cyperti taagay DTA xucerrsr 186,4°C xome 216°C MakcmMaagsl AaMybel Oap KapKBIHABI
SHAOTEPMIISIABIK dcepaepai KepceTeai. DK30oTepMIABIK ocep 458,2°C mbIHEIHAA 4a OaiiKalaabl.

No2 yari — >xaHa yitiHAigeH aabHFaH pocornric.
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Cyper 2. )Kana yitingiaeHn ¢pocoruric yariaepia TepMmsaablK Taajay HaTmxKeaepi

dDTA xwucerrer 196°C >xone 1009,1°C misiHAapbIMeH 9Ci3 9K30TepMISABIK dcepaepai KepceTeai.
DTA kuceirblHAa, CcOHAall-ak lcypeTre KepceTiAreH BDHAOTEPMUAABIK, ocepAep VATl caaMarbIHBIH
KapKbIHABI TOMeHAeyimeH Oipre xypeai, 04 TG xucpirbiHbIH OoiibiHaH KepiHedi. DTG xucpiFbiH Taasay
OoHBIH MuHMMyMJAapbl 167,5°C >xene 212,2°C, conpimen katap 143°C, 207,7°C kesiHge KOCBIMIIIa
MUHUMYMAAp, coHAal-ak 201,7°C aaci3 MakcumyMm Oap eKeHiH KopceTei.

DTA KuCBIFbIHA DHAOTEPMUSABIK >KoHe DK30TepMUAABIK acepaepaiH KOMOMHAIMACKH, XKOFaphlja
KepceTiareHaeit, runcriy 6oaysiMeH ToH - CaSOs - 2H20. DTA xucwpirbiH Taagait oteipsin, 186,4°C
TemIlepatypajda AUTUAPATTBIH TeMUIUApaTKa JAeliH Cychl3gaHybIMeH CUHaTTalaThlH  OipiHImmi
DHAOTEPMMUAABIK, 9cepAiH, aa ekiHmici — 216°C — TOABIK Cychl3gaHy Hpolieci OOAaTBHIHBIH aTan eTyre
Ooaaapl. Alita kery Kepek, 458,2°C TemmepaTypajarbl 9DK30TepMUAABIK ocep TOPABIH KaliTa
KYPBIAYBIHBIH >K9He TMUIIC AUTMAPOTEHATLIHBIH epiMeNTiH aHTMAPUTKe allHaAybIHBIH KOpiHici 0OABII

TabbIAaAbI.
DTG kucsirpr OoitpiHma 143°C MUHMMYM MeH 94Ci3 9K30TepMuAALIK, acepaiH, dDTA KkucbirbiHAQ
196°C mpiHBIMen yiiaecyi nSiO2 - mH20, kpemHMi1 KBIINIKBIABIHBIH KOCHACBIHBIH —Ty3idyiMeH

GariaanpicTel 00aybl MyMKiH. Conbimenkarap, 143°C rtemmepatypagacyceisjganabipymnporneci 196°C
KpUCTalAaHaThIHCHANKareAbAiHTY3iayiMerskypedi. DTG xucwirpiboiibama 201,7°C 9acis MakcumMyMm
TeMip KoHeTeMipKOCIIaChIHBIHTOThIFyIIpoLiecinkopceTyiMmymkin. DTG xwuceprrbinga 207,7°C MyuHMMyM
MeH oaAcizok3oTepmusiabikocepaid, dDTAxwucerrpiHAa — 1meiHEL 1009,1°C 60aaTBIH KOMOMHAIIVSACH
aatomyanit ¢pocdateiHel azgaraH Mearrepinig Al[PO4](OH)s: 6H20 Goayein kepcereai. 207,7°C
TeMIlepaTypada CyChI3JaHy IIpolieci aMOp(THI 3aTTHIH Ty3idyiMeH OaiiaaHbICTEI 00aaapr, 04 1009,1°C
aMop$ThIpasaHBIHKPIUCTaAaHybIHAOKeAeAl.

®ocpornncyariaepin VIK-Oypreseseprrey, criekrpomerp «Avatar 370 Csl»criexrpaepi 4000-300
cMlceKTpAiKAMaIia3oHbIHAAAABIHABL  EckiyitingigeHaasiFaHpOCpOIMIICTI3epTTETeHAe,  3-CyperTe
KepceTiareHAell, OHBIH KypaMBbIHAA alKbIH IIBIHAApEI Oap ruric Oap ekeHiaHblKTaaAsl: rurc Ca[SO4] -
2H20 - 3548, 3496, 3404, 3244, 1686, 1621, 1145, 1115, 1004, 669, 602 cm™! xene kBapy SiOz2 - 798, 779, 511,
465,397, 372 cm™.
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Cyper 3. Ecki yitinaigen aabiaras ¢pocdorurnctiy VIK Taagayst

4cyperte KepceTiareH >KaHa ocdorurc yiriHAiciHeH aablHFaH (POCPOTUIICTI 3epTTeyAiH
peHTreHAIK Taajaybl 3 cCypeTTerijeiblHAapAblHa3AallCaHABIKAYBITKY apbhIHKoHEOHbIHKY PaMbIHAA
ruric Ca[SO4] - 2H20 - 3554, 3494, 3409, 3244, 1684, 1621, 1148, 1116, 1005, 669, 602 cm Lxane ksap1y SiO-
259,17, 374 cm™! Oap ekeHiHKOpceTeai.
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Cypert 4. JKana yiingigen aabiaran pocdorumncting VIK Taaagaynr

Ecki >xoHe >kaHa yiiiHAlaepaeH aabiHraH ¢ocdorurc yariaepin seprrey LEICA DM 2500 P
MapKaabl MUKPOCKOIIIIEeH 3epTTeadi. 3epTrey aaabiHja MUHepaaAbl (pasalapabl AMarHOCTUKaAay YIIiH
YATiHiH HeTisri MaTepuaAbl ChIHY KOpCeTKillTepi Oeariai UMMepcusAAbIK, opTara OaThIpblaabl. COHBIMEH
KaTap yariaepaeri KeH MUHepaA4apblH aHbIKTay YIMiH YAl MaTepuaAblHaH >KacaHABI KbLATHIpaThLAFaH
OpuKkeTTep AaMibIHAAAADL.
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Ecki >xoHe >xaHa yHiHAizepaeH aabmHFaH (Qocdorunc yariaepin seprrey LEICA DM 2500 P
MapKaabl MUKPOCKOIIIIEH 3epTTeadi. 3epTTey alablHAa MIHepaaAbl ¢pasalapabl AMarHOCTUKAAay YIIiH
YATiHiH HeTi3ri MaTepuaAbl ChIHY KOpCeTKilTepi Oeariai MMMepcnsaablK opTara 0aTbIipblaAbl. COHBIMEH
KaTap yAriaeperi KeH MUHepalapblH aHbIKTay YIIiH yATi MaTepuaablHaH >KacaHABI KbLAThIpaThLATaH
OpuKerTep AailbIHAAAABL.

KophITBIHABI

KopsoIThiHABLAA Kede ecKi SKoHe >KaHa YiiHAi KaaAbIKTapblHaH aablHFaH (ocdorumc yariaepi
KeIlleHAl TyKO KOCIaAbl MUHepaAAbl THIHAMTKBIII adyla KoadaHOaasl gen TabbiaAbl. Kopiaran TaOurm
OpTaHBI KoHe OHAIpICTIK aliMaKTapAbl AacTayIllibl OO TaObLAAThIH aTaAfaH KaaAbIKTapAbl KaskeTKe
>KapaTy TeXHOAOIMsAapbIH XacayAa Oacrama 004a adaabl. AABIHFaH 3epTTey HoTIDKeAepi TypAi eHaipic
KaAAbIKTapblHAH KeIIeHAl MUKPODAEMEeHTTeP Ma3MYHAAMTBIH TYKO KOCIAAbl THIHAMITKBIIITAPBIH aAy
OOIIBIHIIIA 3epTTeyAep Kyprizyre Oacrama 001a aaaAbl.

OaeOueTrTep Tizimi

1. Konibraes B.A. Texnoaorns: skcrpakiimoHHodpocdopHOI KucaoThl. — Aennnrpaa: Xumms, 1981.
—-234c.

2. ITosun MLE. TexHoaorus MuHepaabHBIXCOA€M, 9acTh 2. — Aennnrpag: Xumus, 1974. — 1586 c.

3. Axmeros T.I. XmMmmueckas TexHOAOIUsI HeopraHmdeckmx semects. B 2kn., xH.1. — Mocksa:
Brrcin. mik., 2002. — 688 c.

4. Coxoaosckuit A.A., Slmke E.B. TexnoaormsammuepaabHbIX yA0OpeHuUit u KucAoT. — Mocksa:
Xumust, 1971. — 456 c.

5. INosun ML.E., Kombiaes B.A., Beraos B.H., Epmos B.A. Ilepepaborka ¢ochopuros Kaparay.
— Alenunrpaga: Xummns, 1975. - 272 c.

6. CnpaBoyHMK arpoxmmuka. — Mocksa: Pocceapxosusaar, 1980. — 286 c.

7. Cmupnos I1.M., Mypasun D.A. Arpoxumust. — Mocksa: Koaoc, 1981. — 319 c.

8. XKanracos K.T., Vickananpos M.3., Aitbasaesa K./. CospeMeHHbIe TeXHOAOIUN IlepepabOTKI
MMHepaAbHOTO ChIpbs. — IIIbIMKeHT: n34. Oaem, 2015. — 342 c.

9. Haoming Ren, Wenbai Liu, Dingwen Zhang. Application of phosphogypsum to solidification
of silty soil: Mechanical properties and microstructure. Mechanics of Advanced Materials and
Structures. — 2021. — Vol. 29. — P. 1419-1425. DOI: https://doi.org/10.1080/15376494.2021.1971804.

10. Algimantas Kazragis. High-temperature decontamination and utilization of phosphogypsum.
Journal of Environmental Engineering and Landscape Management. — 2004. — Vol. 12(4). — P. 201-207.

11. Tli¢ M., Mileti¢ S. Munitlak R. Utilization of the waste phosphogypsum for the Portland
cement clinker production. - 2008. - Vol. 3. - P. 201-207. DOI:
https://doi.org/10.1080/02772249909358701.

12. Yassine Ennaciri, Mohammed Bettach. Procedure to convert phosphogypsum waste into
valuable products. Materials and Manufacturing Processes. — 2018. — Vol. 33(16). — P. 1727-1733.

13. Balkaya N., Cesur H. Influence of operating parameters on lead removal from wastewater
by phosphogypsum. Environmental Technology. - 2003. - Vol. 24(6). — P. 727-733. DOL
https://doi.org/10.1080/09593330309385609.

14. Ezzeddine Saadaoui, Naziha Ghazel, Chokri Ben Romdhane, Nouman Massoudi.
Phosphogypsum: potential uses and problems — a review. International Journal of Environmental
Studies. —2017. — Vol. 74(4). — P. 558-567. DOI: https://doi.org/10.1080/00207233.2017.1330582.

15. Mleyaxen A.X. bonaapesa T.H. Vcroansosanme ¢ocdorumca HelTpaan3oBaHHOTO Ha
roceBaxpyica B KauecTse IT0AMKOMIIOHeHTHOTO ya00penus. Coodmenne II //Hayunsii sxypraa KyoI'AY.
—2015. — Ne 09(113). - C. 2-27.

38 Ne 2(1 39)/ 2022 A.H. Tymuaes amoindaze EYY Xabapuroicor. Xumus. Teozpagus. Dxorozus cepusicor
ISSN: 2616-6771, eISSN: 2617-9962


https://www.tandfonline.com/author/Ren%2C+Haoming
https://www.tandfonline.com/author/Liu%2C+Wenbai
https://www.tandfonline.com/author/Zhang%2C+Dingwen
https://www.tandfonline.com/doi/full/10.1080/15376494.2021.1971804
https://www.tandfonline.com/doi/full/10.1080/15376494.2021.1971804
https://www.tandfonline.com/journals/umcm20
https://www.tandfonline.com/journals/umcm20
https://doi.org/10.1080/15376494.2021.1971804
https://www.tandfonline.com/author/Kazragis%2C+Algimantas
https://www.tandfonline.com/doi/abs/10.1080/16486897.2004.9636835
https://www.tandfonline.com/journals/teel20
https://www.tandfonline.com/toc/teel20/12/4
https://www.tandfonline.com/author/Ili%C4%87%2C+M
https://www.tandfonline.com/author/Mileti%C4%87%2C+S
https://www.tandfonline.com/author/Munitlak%2C+R
https://www.tandfonline.com/author/Ennaciri%2C+Yassine
https://www.tandfonline.com/author/Bettach%2C+Mohammed
https://www.tandfonline.com/journals/lmmp20
https://www.tandfonline.com/toc/lmmp20/33/16
https://www.tandfonline.com/author/Balkaya%2C+N
https://www.tandfonline.com/author/Cesur%2C+H
https://www.tandfonline.com/journals/tent20
https://doi.org/10.1080/09593330309385609
https://www.tandfonline.com/author/Saadaoui%2C+Ezzeddine
https://www.tandfonline.com/author/Ghazel%2C+Naziha
https://www.tandfonline.com/author/Ben+Romdhane%2C+Chokri
https://www.tandfonline.com/author/Massoudi%2C+Nouman
https://www.tandfonline.com/journals/genv20
https://www.tandfonline.com/journals/genv20
https://doi.org/10.1080/00207233.2017.1330582

K.T. ’Kanmacos, C.5. )Kymamaesa, b.A. Jlaspos

16. bearouyenko V1.C. ITatent P® Ne 2423812,. Map. Criocob yaydienns arpopu3mIecKnx CBOVCTB
roussl AO1B7 9/02. — 2011.

17. Axmegos M.A., Artakysaes T.A ®ocdorumnc.Viccaegosanne n npumenenne. — Tamkenrt: Vsa-
Bo"®an" Y3CCP, 1980. - 171 c.

18. Yang R., Su Y., Wang T., Yang Q. Effect ofchemical and organic fertilization on soil carbon and
nitrogen accumulation in a newly cultivated farmland //Jour. of Integrative Agriculture. — 2016. —
Ne15(3). — P.658-666.

19. Tanirbergenov S., Saparov A., Suleymenov B. Methods of increasing productivity and
environmentalsustainability of cotton on irrigated light gray soils ofthe South Kazakhstan region //
International Congresson “Soil Science in International Year of Soils”. — Sochi, Russia: 2015. — 405-408 p.

K.T. ’Kanracos?!, C.b. )Kymaraesal, b.A. /laBpoB?
IHAO IOKY um. M. Ayasoea, ILlvimxernm, Kasaxcman
2Canxm-Ilemepoypzckuil zocydapcmeerinvitl mextorozueckuil urcmumym (TY), Canxm-ITemepOype,
Poccus

P PeKkTUBHOE MCIOAb30BaHMe pocoruica OTxoA0B IponsBoacrsa pocdopa

Annsoramust. Ilposesen KpaTkmit 0030p CIocoboB IpuMeHeHus (pocdorurica, SIBASIIOIIETOC
0Tx040M (pocPOPHOro MPONU3BOACTBA B COCTaBe MUHEPAABHOTO YA00peHUsI AAUTEABHOTO AEVCTBUS AAS
IIpUMEHeHNs B Pa3dAM4YHBIX OTPacAsIX HapOAHOTO XO3SICTBAa M, B YaCTHOCTY, B arpOIPOMBIIIA€HHOM
KOMILAeKce. Pe3yabpTaTsl MccaeA0BaHNs PUBMKO-XMMIUIECKIX CBOVICTB (pocdornrca mpeAcTaBAeHbl 445
0DOCHOBaHNs BO3MOXHOCTM MCIIOAB30BaHMsA B KadyecTBe MeAuOpaHTa MpHU IIPOKaAMBaHUN
IIOAKMCAEHHBIX IIO4YB Oaarogaps Haanmumio B ero cocrape CaSO4, Makpo - M MHUKPODAE€MEHTOB.
Pentrenodasosrlit aHaaus pocdorurca rmokasasd, 4To B COCTaBe CTapbIX U HOBBIX OTBAaAOB COAep>KaTcCs:
ruric CaSO4-2H20 - 87,93% u 85,04%; xsap1y SiOz2 - 9,10% n 10,58%; 6accanut CaSOs- 0,67H20 -2,97% u
4,38% cootBeTcTBeHHO. VlccaegoBaH xuMmuecknii cocras 06pasijos ¢pocdormrca n3 CTapbIX ¥ HOBBIX
orBaaos Tapasckoro ¢uanasa TOO «Kazdocpat». ITposesens auddepeninaibHO-TepMUUECKUl 1
VK-anaans oOpasiioB ¢ocdorurica ykazaHHBIX OTBAaAOB. YCTaHOBAEHO, UTO OCOOBIX pasAnumii B
cogep>KaHIM OCHOBHBIX KOMIIOHeHTOB HeT. Ha ocHoBaHuM mpoBegeHHBIX MccAeAOBaHUI 1MCCAel0BaHa
BO3MO>KHOCTb MOAy4YeHNsI HOBOTO acCOPTMMeHTa KOMILA€KCHBIX KOMOMHUPOBAHHBIX YA00pPUTEeAbHBIX
cMecell U3 TBEPABIX OTXOAOB IIPOM3BOACTBEHHBIX OOBEKTOB AAUTEABHOTO JevictBusa. KomiaexkcHoe
KOMOMHMpPOBaHHOe yJ00peHUe B IldaHe co4ep>XKUT (ocdaTHOe BelecTso, BepMUKYAUT B KadecTse
BAarocOeperaroIero KOMIIOHeHTa, BHyTpeHHIe TTOpoAbl 11 (PpocdOruIic, cogepKaliye MUKpodAeMeHThI
B KauecTBe HeNTpaaAM3aTopa ITIOYBEHHOTO IIOKpOBa AAsl yYMEHBIIeHMs 3aKUCAeHUs U 3acOAeHMs
ITOCEBHBIX I1A0Iaell.

Kaiouesnie caoBa: ¢ocdorurc, MmuHepaabHble yA0OpeHMs, TYKOCMeCh, XBOCTOBBIE OTBAaAbl,
COCTaB, CMEIIBaHIe.

K.T. Zhantasov?, S.B. Zhumatayeva!, B.A. Lavrov?
ISouth Kazakhstan state University named after M. Auezov, Shymkent, Kazakhstan
2Saint Petersburg State Technological Institute, Saint Petersburg, Russia

Effective use of phosphogypsum waste from phosphorus production

Abstract. The article presents a brief overview of the methods and methods of application of
phosphogypse, which is a waste of phosphorus production, as part of a long-term mineral fertilizer for
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use in various sectors of the national economy and, in particular, in the agro-industrial complex. The
results of the study of the physico-chemical properties of phosphogyps are presented to justify the
possibility of using it as a meliorant in the calcination of acidified soils due to the presence of CaSOs,
macro - and microelements in its composition. X - ray phase analysis of phosphogypsa shows the
content of old and new piles: gypsum CaSOs+2H20 - 87.93% and 85.04%; Quartz SiO2 - 9.10% and
10.58%; bassanite CaSOs - 0,67H20 -2.97% and 4.38%, respectively. The authors have studied chemical
composition of phosphogyps samples taken from old and new landfills of the Taraz branch of
Kazphosphate LLP. Differential-thermal and IR analysis of phosphogyps samples of these dumps was
carried out. It turned out that there are no special differences in the content of the main components.
Based on the conducted studies, the authors studied the possibility of obtaining a new range of complex
mixed fertilizer mixtures from solid waste of industrial facilities with a long-acting content. Complex
mixed fertilizer in the plan includes a phosphorous substance, vermiculite as a moisture-retaining
component, internal rocks containing trace elements as a soil cover neutralizer to reduce acidification
and salinization of acreage, and phosphogyps.
Keywords: phosphogyps, mineral fertilizers, tuko mixture, waste dumps, composition, mixing.
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Environmental impact assessment of heat and power complexes
transferred to the gas system of Nur-Sultan city

Abstract. The article is devoted to the environmental assessment of the environmental impact of
thermal energy complexes on the territory of the city of Nur-Sultan. The technology of electricity
production at thermal power plants leads to large emissions of waste into the environment, which
in turn worsens the living conditions of people. It is shown that the implementation of the
guasification program of the Republic of Kazakhstan in practical terms can provide an effective
reduction in the burden on the environment by reducing emissions of hazardous substances.
Keywords: environmental assessment, thermal power plants, gasification, emissions,
environment.
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Introduction

The environment is the foundation of human life, and fossil resources. The energy derived from
them is the foundation of modern civilization. Without energy, humanity has no future. This is an
obvious fact. However, modern energy causes significant harm to the environment, worsening people's
living conditions. The basis of modern energy includes various types of power plants. At the dawn of
industrial development, the main bet was placed on large thermal power plants. At that time, little
thought was given to the impact of thermal power plants on the environment, since the main task was
to obtain electricity and heat. The technology of electricity production at thermal power plants is
associated with a large amount of waste released into the environment [1].

Today, the problem of the impact of energy on nature is becoming especially acute, as pollution of
the environment, atmosphere and hydrosphere increase every year. If we take into account that the
scale of energy consumption is constantly increasing, then the negative impact of energy on nature
increases accordingly. According to the latest data [2], it was revealed that a large amount of electricity
(63.2%) in the world occurs at thermal power plants. Therefore, hazardous substances of this type of
power plant enter the environment, which can provide the highest amount of anthropogenic pollution
in it. It can be said that they account for about 25% of the majority of hazardous substances that enter
the environment from industrial enterprises [3].

Research methods

The following methodologies and regulation documents were used to determine the levels of
different environmental contaminants in the facility's vicinity:

1) The level of pollution in the air basin: background concentrations in the location's region are
calculated using data from the Republic of Kazakhstan; the impact of emissions on air basin pollution,
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as well as the limits for maximum allowable emissions, are calculated using the requirements.

2) State standard 17.2.3.02-78. Conservation of the natural world. Atmosphere.

3) Methodology for determining concentrations of hazardous compounds included in industrial
emissions in the atmosphere air based on the rules for establishing allowable emissions of harmful
substances by industrial companies.

Instrumental measurements of nitrogen oxide and carbon monoxide levels in flue gases, as well as
computation methods, are used to maintain control. Instrumental measurement employs certified and
attestation-approved stationary and portable instruments, as well as procedures from the "List of
methods for measuring concentrations of pollutants in the emissions of industrial enterprises approved
for use"[4].

According to the results of the environmental impact assessment, it was revealed that in addition
to the main components arising from the combustion of organic fuels (carbon dioxide and water),
harmful substances of thermal power plants contain dust components of various compositions, sulfur
oxides, nitrogen oxides, fluorine compounds, metal oxides, gaseous products of incomplete combustion
of fuel. Getting into the atmosphere, they hurt all the main components of the biosphere, as well as
economic objects, urban economy, transport, and the population of cities. The placement of dust
particles and sulfur oxides can be caused by the addition of mineral impurities to the fuel, and the
content of nitrogen oxides because of partial oxidation of nitrogen in the air in a high-temperature
flame. Up to 53% of hazardous substances are sulfur dioxide, about 31% - of nitrogen oxide, and up to
28% - of fly ash [5].

Table 1
The effect of harmful substances in thermal power plants on human health
Harmful substances Consequences of exposure to the human body
Carbon monoxide It hampers thinking, lowers reflexes, and causes lethargy, fainting,

and death by inhibiting the absorption of oxygen into the blood

Lead It affects the cardiovascular, neurological, and urinary systems, as
well as preventing the development of mental retardation in
children and posing a long-term risk to bones and tissues

Nitrogen oxide It lowers the body's resistance to infectious infections, causes
bronchitis and pneumonia, and causes lung inflammation

Ozone It induces coughing, inhibits lung function, decreases immunity,
and promotes asthma, bronchitis, and heart disease by irritating the
mucous membranes of the respiratory system

Toxic substances Causes cancer, interferes with genital functioning and leads to the
(heavy metals) development of numerous abnormalities in neonates.

For example, in the city of Nur-Sultan, in a winter climate at a temperature of -50°C, providing the
city with heat and hot water requires large labor and energy resources. Accordingly, two thermal power
plants are continuously operating in the city.

TPP-1 of «Astana Energy» JSC has been operating since 1961 and does not occupy a special place
in meeting the needs of the city population for electric power, since electric power generation is aimed
at its own needs.

The TPP-1 facility is located on city property and shares western borders with the wagon repair
factory. Boiler units, pipes with production and heating equipment, and pipelines for generating electric
energy are among the principal equipment erected at TPP-1.
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TPP-1 runs mostly on a heating schedule, with the winter months being the busiest. There are a
total of 22 sources of air pollution, with 5 being organized and two being organized by treatment
facilities.

The average amount of ash collector operating percent, according to observations, is:

- Boiler 1 - 93.95%;

- Boiler 2 - 93.4%;

- Boiler 3 - 91.63%;

- Boiler 4 - 97.26%;

- Boiler 5 - 96.85%;

- Boiler 6 - 93.6%;

- Boiler 7 - 92.24%.

TPP-2 of «Astana-Energy» JSC has been operating since 1979 and is the main source of central
heating in Nur-Sultan. The TPP-2 site is in the industrial part of the city and its northeastern part. The
list of the main equipment installed at TPP-2 includes pipes with a boiler, production and heating
equipment, and pipes for generating electricity. The total number of sources of air pollution is 34, of
which 14 are organized, and only treatment facilities are organized 2. According to the results of the
experiments, the average % of the ash recovery capacity is:

- Boiler 1 - 98.37%;

- Boiler 2 - 97.53%;

- Boiler 3 - 98.14%;

- Boiler 4 - 99.53%;

- Boiler 5 - 99.13%;

- Boiler 6 - 98.7%.

The work plan of «Astana-Energy» JSC at TPP-2 is 365 commerce days per day. Sanitary
protection zone of the generation of TPP-2 1000 m, for the fiery debris capacity 500 m. The town is
found at a remove of 2700 m within the southwest, 4050 m within the south, and 4950 m within the
southeast [6].

Results
According to the latest registered data [7], the total amount of coal used in the city of Nur-Sultan

is 3 million 500 thousand tons. And if we divide this indicator into each sector, we can determine that 3
million tons of them fall on TPP-1 TPP-2, and the rest falls in private sectors.

3%

m Stationary sources
m Traffic sources
Unorganized sources

Figure 1. The share of sources of pollutants in Nur-Sultan
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As part of the gasification program in the Republic of Kazakhstan and in pursuance of the Five
Social Initiatives of the President dated March 5, 2018, KazTransGas JSC plans to build the Saryarka
main gas pipeline along the route Kyzylorda - Zhezkazgan - Karaganda - Temirtau - Astana with a
length of 1081 km. This section of the gas pipeline will provide natural gas to the population of the cities
of Astana, Karaganda, Temirtau, Zhezkazgan, and nearby settlements along the route of the main gas
pipeline [8].

"The project of gasification of the capital provides, among other things: reconstruction of TPP-1
and TPP-2 with the transfer of hot water boilers of the TPP to natural gas combustion while maintaining
the possibility of working on coal; phased gasification of private sector houses and the transfer of
residential boiler plants to gas; transfer of existing consumers of LPG (liquefied petroleum gas) to
natural gas," the message says.

The dynamic development of the city with the development of new construction of both housing
and public buildings causes an increase in the need for thermal and electrical energy, which in turn is
reflected in the level of atmospheric air. For the sustainable development of the capital, it is important to
observe the principle of an optimal combination of economic, social, and environmental factors.

The construction of gas distribution networks is divided into three stages.

The construction of the 1st stage of the project with 9 launch complexes was started by the Akimat
in the fall of 2019.

According to the report of the Akimat of the city of Nur-Sultan, 13 boilers are currently connected
to gas at the TPP-1. And only one boiler is connected to the TPP-2. Five more will be transferred later.
At the same time, both hot water and power boilers are connected to gas at TPP -1. But at the TPP -2 -
only hot water.

Now, large-scale works on the gasification of the city are continuing in Nursultan. In two years,
more than 645 kilometers of intra-block gas supply networks have been built in the capital. Residents of
residential areas Koktal-1, Koktal-2, Zheleznodorozhny, part of the Agro-town, ZHM South-East, and
Industrial have already received access to gas.

KazTransGas Aimak JSC is also building gas supply networks in the Kuygenzhar, Michurino, and
International railway stations - it is planned to provide gas through them by the end of the year. Design
and estimate documentation is being developed for the Kazakhaul microdistrict (Karaotkel) [9].

To date, more than 5,000 technical specifications have been issued in the city, and more than 20
thousand people have been consulted. 2700 subscribers are connected to natural gas. Work in this
direction continues.

Design and survey work is underway on the remaining part of the 2.3 th stage. The term of their
implementation is planned in the period from 2022 to 2024 at the expense of the republican and local
budgets, as well as with the involvement of private investment.

In arrange to appraise the volume of outflows into the air from warm control complexes within
the city of Nur-Sultan, we calculated discussed contamination utilizing uncommon analyzers.

Outflows were calculated for the taking after destructive substances that enter the air from warm
control complexes:

-CO;

- NOx (in term;

-SOz;

- ash.

The parameters (initial data) used in the calculation of emissions were determined based on field
studies conducted on the simplest model, which requires instrumental support.
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Within the course of deciding the volume of poisons discharged into the environment sometime
recently the move to the gas framework of warm control complexes of the city of Nur-Sultan and
comparing these markers with the markers after gasification work, the fundamental materials were
gotten from the Esil Department of Ecology of the Committee for Environmental Regulation and
Control of the Ministry of Environmental Protection environment of the Republic of Kazakhstan.

N 2019 W2021

30,446

26,383

20,392

17,843
16,210

14,109

4,698

2,780

The volume of sulfur The volume of carbon The volume of particulate  The volume of nitrogen
dioxide emissionsinto the emissions info atmospheric  matter emissions into dioxide emissions into the
atmospheric ar, thousand air, thousand tons atmospheric ar, thousand atmospheric ar, thousand

tons tons tons

Figure 2. Astana-Energy JSC's atmospheric air pollution forecast for 2019-2021y

Concurring to the come about of the consider for 2019-2021, changes within the escalated of the
stack of mechanical emanations on-air discuss were uncovered.

e the volume of sulfur dioxide emanations into the barometrical discuss, thousand tons: 2019y. —
30,446; 2021y. - 26,883;

e the volume of nitrogen dioxide emanations into the barometrical discuss, thousand tons: 2019y.
-20,392; 2021y. - 17,843;

e the volume of particulate matter emanations into air discuss thousand tons: 2019y. - 16,210;
2021y. - 14,109;

e the volume of carbon emanations into barometrical discuss, thousand tons: 2019y. - 4,698; 2021y.
- 2,780.

The number of poisonous outflows into the air was assessed at 61,615 thousand tons in 2021, and
71,746 thousand tons in 2019 (according to insights), which is 12,7% less than in 2019.

Discussion

Rustic residents were encountered after large-scale gasification activities were completed.
According to the way the survey was handled, 114 people responded, with 73,33 percent of women and
26,67 percent of males. Almost all of the advantages of switching to gas were mentioned throughout the
overview. Table 2 and the diagram in Figure 2 reflect the characteristics of respondents by place of
residence.
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Table 2
Characteristics of respondents by place of residence

Place of residence Number

people %
Residents of the South-East 68 60
Residents of Koktal 46 40
Total 114 100

B Residents of the South-East [l] Residents of Koktal

80

60

40

20

South-East Koktal

Figure 3. Characteristics of respondents by place of residence

The analysis of respondents' answers to the next question of the survey of residents about the
advantages of gasification, also to the question of whether the difference is felt before and after the
gasification of the village were 100% similar since everyone was for gasification.

A few of them have included their comments in this way. For illustration, Zamanbek Alkeuly
moved to the private range of Koktal-2 final year and promptly chose to switch the house from stove
warming to gas. He moreover shared his contemplations after the gasification works: "We moved final
year, in December. Since that time we have been utilizing gas. Usually exceptionally helpful,
particularly for us - people of the more seasoned era. It is additionally clean, and eco-friendly for our
family, and children. It's great for your well-being. I encourage everybody to switch to gas. The
discussion will end up cleaner,".

Moreover, the moment respondent Aisulu Askarova said that she works as a kindergarten
educator and herself lives within the same zone, in a private house. Since the final year (since December
2021), they have associated the home house with the gas framework. And presently she said that she
does not lament these choices. Since after interfacing with the gas framework, she was cheerful to say
that time was saved, the warmth within the house is at the same temperature all the time, other than,
the fuel issue does not bother. In conclusion, he said that it is presently arranged to switch to gas and
kindergarten, in which he works. And they shared that for them it is once more a reason for bliss [10].
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Conclusion

The implementation of this project will significantly improve the fuel and energy balance and the
ecological state of the city's environment. At the same time, both hidden effects related to the quality of
products and comfort for household needs when using natural gas will be achieved as well as a direct
economic effect from the energy carriers used.
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AXK. Tynrem, K.b. Macenos
/.H. I'ymuaes amwvindazor Eypasus yammork yrusepcumemi, Hyp-Cyaman, Kasaxcman

Hyp-CyaTaH KaaacbIHBIH ra3 XylieciHe KOIIipiAreH Xblay 9HepreTuKaablK KelleHAepiHiH
KOpIIaFaH OpTa¥Fa dCepiH 9KOAOTMUAABIK OaFraaay

Angarna. Makaaa Hyp-Cyartan kaaacbl ayMarblHA@Fbl KbIAy 9HepreTHMKaAblK KellleHAepiHiH
KOpIlIaFaH OpTaFa TUTi3eTiH acepiH DKOAOTUAABIK OaFadayra apHaaraH. JKblay 94eKTp cTaHIMsAAapbIHAA
DAEKTP  DHEPIWACHIH  OHAIPY  TeXHOAOTMACHL  KOpIlaFaH  OpTafa  KaAABIKTapAbIH — YAKeH
IIBIFaPBIHABLAAPBIH aAblll Keadedi. bya e3 keseringe agamaapAblH eMip cypy >KaFAaliblH HalllapAaTajpbl.
Aa Kaszakcran Pecrrybamkacsl aymarbiHa rasjaHAbplpy OafFsapAaMachlH ic KY3iHAe eHridy - KayilTi
3aTTap IIBIFAapBIHABIAAPBIHBIH —a3alOblHa, KOpIIaraH oOpTara TYCeTiH >KYKTeMeHi TeMeHAeTyAai
KaMTaMachl3 eTyre bIKIIaA eTeai.
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Kiar co3aep: DKOAOIMUAABIK 6afa/1ay, 2KbIAY DAEKTP CTaHIMsAAapPhbl, Ta3daHABIPY, HIblfapblHAbIAAD,
KopiaaraH OopTa.

A XK. Tynarem, K.b. Macenos
Espasuiickuti nayuonaronvui ynusepcumem um. A.H. I'ymuresa, Hyp-Cyaman, Kasaxcman

DKoa0rmJeckas OIjeHKa BO3AeViCTBMsI Ha OKPY KaIONIyIo CpeAy TeIllA09HepreTmdeCcKmx
KOMIL1eKCOB, IlepeBeeHHbIX Ha Ta3oByIO cucreMy ropoaa Hyp-Cyaran

Annoramms. Crarbs ITOCBAINEHa SKOAOTMYECKON OIleHKe BAMSIHU:A Ha OKPYKaIOIIyIO cpeay
TEIIAOBBIX DHEPIeTUYeckKux KOMILAeKcop Ha Tepputopun ropoda Hyp-Cyaran. Texnoaorms
IIPOM3BOACTBA DAEKTPODHEPTUIM Ha TeIAOBBIX DAKTPOCTaHUMAX IPUBOAUT K OOABIIMM BhIOpOCaM
OTXOA0B B OKPY>KaIOIIYIO Cpeay, YTO yXyAlllaeT YCAOBHU:A KU3HM AtoJeil. IlokasaHo, 4yTo BHeApeHue
nporpammel rasudukanym Pecriybankm KaszaxcraH B IpakTIYecKOM 3HAYeHUM MOXKeT O0eCreumnTh
¢ PeKxTUBHOe CHIKeHNe Harpy3Ky Ha OKPY>KalOIIyIO cpely 3a CYeT YMeHBIIeHNs BRIOPOCOB OIlaCHBIX
BeIllecTs.

Karouesbie caoBa: »Koaormyeckas OIjeHKa, TeIlA0Bble DAeKTPOCTaHIINM, ra3uduKaIis, BLIOPOCH,
OKpYy>Kalomas cpeja.
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OcoGeHHOCTH HOBeIIero nepmoja pasBUTHs OCO00 OXpaHsIeMBbIX
NpUPOAHBIX TeppuTopuii Poccum

Annortammsa. Cmambvs nocésujena paccmomperuto O0CHOGHBIX ocoberHocmeti Ho6eu1iezo
nepuoda UCMopuy paseumus 1 co6peMeH 020 COCMOAHUs cemiy 0co00 0XPaHsIeMblX NPUpoOHbIX
meppumopuii Poccuiickou Qedepavuu. K uucry saxeimux npodrem omHeceHbvl Usbsmue
0mdeAbHbIX UACHIell 3A106e0HbIX MePPUIopuil UAU NOHUXeHUe UX OXPAHH00 CHMAMYyCa;
noAOXKeHUe HeKOMopulX HA 2paHu  UCHESHO6EHUS UAU  HEBOSMOXHOCHb NOAHOUEHHOZ0
BLINOAHEHUS UX PYHKUUI 6 CEA3U € NONLIMKAMU YUHOBHUKOS U OU3HECA UCTIOAbI06AMD MHOZUE
YHACKU 6 XO3SUCMGEeHHOU OesmeAbHOCHY, CHUXeHue 2PPekmucHocmy pou U SHAveHus
2ocydapcmena; ocAabAerue U Omcymcmeue 00AXKHO20 20CYOAPCIEeHH020 KOHMPOAS; NONLIMIKY
usMereHus NpuUpodooXpantoz0  3AKOHOOAMEAbCINGA 6 HeAMmUsHOM KAloue, OcAadAerue
20cy0apcmeen ot NpUpo0oOXpaHHOil  CUCHIeMbl;,  XpoHutieckoe — HeDOPUHAHCUPOBAHUE;
«OMMUMUSAUUSL» CeTMU.

KarogeBble caoBa: 0co00 oxparsemvie npupooHvie — meppumopuu,  3an06e0HUK1,
HAUUOHANDHDIE NAPKU, SAKASHUKU, 3a1106e0Hble MEePPUMopulL, npodremvl GyHKUUOHUPOCAHUS.
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BBeaenue

a5 Bcex cTpaH MMpa O4eHb OCTPO CTOUT Ipo0JeMa coXpaHeH!s O110A0TMYecKOro pasHooOpasus
JKMBOTHOTO M pacTuTeAbHOro mupa. Jas ee peleHus co3jaloTcs cHeljalbHble OXpaHsdeMble
teppuropun. He sBasercsa mckaiodenneMm m Poccmsa. Ocobo oxpaHseMmble NPUPOAHbIEe TeppPUTOPUM
(OOIIT) B Hacros1ee BpeMs 3aHNMalOT 13,5 % Teppuropun crpassl 1 oxpaHsioT 6oaee 80 % BUAOB —
obuTaTeaeli e€ MpUpPOAHBIX AaHAIIAadTOB, KOTOPbIe BKAIOYAIOT 1 00AbIIIOe KOAMYeCTBO MpeAcTaBuTeet
PeAKUX BUAOB >KMBOTHBIX U pacTeHmit. Baxxneiimmmy Hanpasaenusamu gesteabHoctyt OOIIT sBasiores
IIpUPOAOOXPaHHas,  HaydyHas, ®DKOAOTO-IIpOCBeTUTeAbCKas,  peKpeallMOHHas U  TYPUCTCKO-
®KCcKypcuoHnHas [1; 2;17;18; 19].

[Tpurpannunsle pernoHsl, Hapumep, Takue, Kak Cesepo-Kasaxcranckas, Ilabaogapckas od6aactu
VMeIOT OTPOMHBIN HPUPOAHO-PECYpPCHBINI IIOTeHIIMaA AAs Pa3BUTHUSA DKOAOTMYECKOIO TYypU3Ma,
¢popmuposanus sK0A0rMIeckoro oopasosanms [17;18; 19;20].

OdunmaapHoil AaToil Ipa3AHOBaHMSA AHS POXKAEHUS 3alloBeAHBIX Teppuropuil B Poccuiickoin
Qepepaunnu asasercsa 11 anasaps 1997 1. — exxerogHsill JleHb 3alI0BeAHMKOB 1 HallMOHAABHBIX ITapKOB.
Dra gaTa cBsA3aHa C TeM, YTO IIePBBII B MCTOPUM CTpaHbl OQPUIMAABHBINA OOIIErocyAapCTBeHHbIN
3anospegHUK Poccuiickorn wumnepum — bBaprysmHckmii  (HbIHe TrOCyAapCTBEHHBI IIPUPOAHBIN
OuocdepHblit), T1aBHOM 3a4ayell CO3JaHls KOTOPOTO CTala OXpaHa ITOYTH IIOAHOCTBIO MCTPeDAeHHOTO U
IIpaKTUYIeCK! MICIe3HYBIIIETO B TOT PO BpeMeH) Y€ pHOTO Oapry3MHCKOTO co001:1 — 6611 0Opa3oBaH B
9TOT AeHb B 1917 1. (29 gexadbps 1916 1. mo crapomy ctuaio). Ero opranmsanus Oblaa ocyljecTsaeHa B
COOTBETCTBUU CO CXeMON pa3BUTUs Teorpapudyeckoll CeTy 3alloBeJHNKOB CTpaHBI, pa3pabOTaHHO
Vmvmeparopcknm  Pyccknm  reorpaduueckum o0IecTsoM B cocTaBe 46 IPUPOAHBIX OOBLEKTOB U
II0A0>KMBITIeN Hadaa0 popMIpPOBaHMIO 3aI10BeAHOM cucteMsl Poccyn [3].
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ITocranoBKa rpo0aeMbl

Aannrle o obmemy xoanmdectsy OOIIT na Tepputopun Poccuiickoin Pegepanunm pazandarorcs,
4TO B TIEPBYIO Ouepeab CBA3aHO C yBeAMYeHMeM uX umucaa. lak, B cTpaHe Ha Hadaao 2018 r.
HacuuTeBaaocs 11 864 OOIIT, B Tom uncae: 290 ¢pegepaspHoro 3Hauenms1, 10442 — pernoHaAbpHOTO U
1132 - mecrtHoro [2; 4]. Ha nauaao 2022 r. B Poccum ¢yHkimonupyor yxe okoaol3 teic. OOIIT
Pa3AMYHBIX YPOBHEl U KaTeropmii, a obmias saHnMaemas umn 1aomaab (kak OOIIT ¢esepaasrnoro,
TaK U PermoHaAbHOIO ypoBH:) Ipesbimaer255,7 man. ra (13,5 % Teppuropun crpansr), BKaodas 21,2
MAH. Ta MOpPCKUX aksatopmii (3% mAOImaAM TeppPUTOPMAABHBIX BOA U UCKAIOUUTEABHON
DKOHOMMYeCKoi1 30HEI) [5;6; 7]. [Ipu 9TOM Hamboaee 3HaYMMBbIe AAsl COXpaHEHUs OMOAOTMYECKOTO U
AaHAIMA(THOTO pa3HOOOpas3us MNpPUPOAHbIe KOMIIAEKCH U OOBEKThl IpeACTaBA€HBl B MacIITabax
cucremsl 33400I1T ¢eaepasbHOro 3HaueHM:s, OCHOBY KOTOpON cocTaBAsioT 109 rocysapcTBeHHBIX
IPUPOAHBIX 3aIlOBeJAHMKOB, 64 HallMIOHAaABHBIX ITapKa 1 61 rocyJapcTBeHHBIN HNPUPOAHBIN 3aKa3HUK.
Kpowme toro, ¢pesepaabHblii cTaTyc MMeIOT 36 TaMATHUKOB IIPUPOABL U 64 4eHAPOAOTMYeCKNX TapKOB 1
6oranmuecknx cagos. K 2024 r., coraacHo ¢gegepaabHomy 1poekTy «CoxpaHeHne OnMopasHOOOpasyis»
HaIIMIOHa/AbHOIO IIpoeKTa «DJKOAOIU», B CTpaHe 3allaaHUPOBaHO co3laHne He MeHee 24 Hospix OOIIT,
JacTh 13 KOTOPHIX y>Ke opraHmsosaHa.B pesyanraTe oO1jas 1ao1maap 3aroseAHbIX TEPPUTOPUI 40AKHA
YBEANYIUTLCSI He MeHee YeM Ha 5 M/H. Ta, a IOCeTUTh UX CMOTYT Ha 4 MAH. 4ea0Bek Ooaslie [5; 6; 2; 8; 7;
9].

Cymmapnas naomaab OOIIT Poccum Ttoabko ¢pesepaabHOro ypoBHs Jocturaer 754 MAH. Ta,
BKatogas 15,0 man. ra aksatopum mopeii. Teppuropns, 3annmaemMast AUIIb 3al10BeAHKaMI.IIPEBLIIIaeT
340 ThIC. KM?, 4TO COIOCTaBMMO C TePPUTOPUEN TaKO eBPOIeICKOI cTpaHbl, Kak Punasnaus [7; 9]. K
4yucAy — CTapeiux 3arnoseJHMKOB Poccuy, kxpome HassanHOro baprysmHckoro, orHOcCATCS
AcrpaxaHckuiil (opraHmnsosaH B 1919 r.), Mapmenckmit (8 1920 r.) n Kaskasckmit (8 1924 r.). Oun moryt
VIMeThb COBEPIIeHHO pasHble pa3Mepbl. CaMbIMII MaJAeHbKUMMM 110 NAomagu ABAAIOTCA I'aanupsa I'opa
(2,30 xm?), beaoropre (21,31 xm?) m IIpmokcko-Teppacuoii (49,45 xkm2). Kpynmenmme — Boabmioin
Apkrmuecknit (41 692,33 km?), Komangopcknit (36 486,79 km?) u Octpos Bpanreas (22 256,50 km?2).
Koanyecrsenno Hamboablllee 4nca0 3allOBeAHMKOB OPraHM30BAaHO Ha TePPUTOPUM KPYHHENIIUX I10
naomaan  cyorektos Poccuiickoit ®egeparum — permoHos Cubupckoro n /aabHeBOCTOYHOIO
desepaapnbix oxpyros: Kpacnosipckoro (7) m Ilpumopckoro (6) m Xabaposckoro (6) Kpaés
coorBerctBeHHO [9]. OOIIT mpucyTcTBYIOT BO BCeX permoHax M CyObeKTaX CTpaHbl, HO B IIeA0M MX
KOANYECTBO oIlpeAeAsercsl psAoM (aKTOpoB, B 4YHUCAe KOTOPBIX OCOOEHHOCTM UX (UBUKO-
reorpapuyeckoro NoA0oXKeHus, crennduKka reoA0rMIeckux NpUpoAHbIX 0Opa3oBaHNMil, KAMMaTUIecKye
PeXMUMBI, TMApoAOIMyYeckass M AaHAIIadpTHO-DKOAOTMYECKas crenuduka, MCTOPUM CTaHOBAEHUSA U
PpasBUTIA CeTH, BpeMsI CyIllecTBOBaHus peTuoHa [4].

3arnose HUK sBAseTCs crienuduieckont Aas Poccun, mpakTMdyecky He MMeIOIell aHaAOTOB B
mupe popmoit OOIIT (B 3apyOesxnbix mydamkanysax o poccuiickux OOIIT vamie mpumeHsercs: He
nepeBoAHas (popMa «reserve», a COOTBETCTBYIOIIas IpsMasi TpaHCKpunuus «zapovednik»). Aumb B
Hallleil CTpaHe 3alOBeAHMK He TOABKO OXpaHseMasi TeppUTOpUs, HO U HaydyHOe ydpeKaeHue, I1aBHOe
IpegHasHayeHyre KOTOPOro — pelleHye HaydHBIX M Hay4HO-TeXHMYecKux 3azad rocyaapcrsa [1; 5; 2].
BaxkHpIM mpy 9TOM SABASETCS TOT MOMEHT, YTO Ha IIPOTSKEHMM BCEIO BpPeMeHM CyIeCTBOBaHMA
3allOBeAHBIX TEePPUTOPUIA OHM HAXOAATCA II04, yIPO30M AMKBUAAUMM uAM peopranmsauuu. Ha
COBPEMEHHOM 9Talle PpasBUTUS CeTH O0COOO OXpaHSIeMBIX HNPUPOAHBIX TEPPUTOPUIA A0 CUX IIOp
COXPaHSIOT CBOIO aKTyaAbHOCTh ITPOOAEMBI U3bATUSA OTAEABHBIX YacTell 3all0BeAHBIX TePPUTOPUIT AN
IIOHVKeHMST X OXPaHHOTO cTaTyca. DTO TOBOPUT O TOM, YTO JaHHYIO TeMy 00s13aTeAbHO HeO0OXOAMMO
paccmaTpuBaTh BO BCE BO3pacTalollleil CTeleHM, a Takke B 00sA3aTeAbHOM IIOpsAKe HY>KHO
nHQOPMMPOBaTh OOIIECTBO O BasKHOCTU M HeoOxogumoctu pyHKumonuposanus OOIIT, nmepeHocnts
9TU acCIeKThl Ha I100aAbHBIN YpOBeHb, 0gHOBpeMeHHO ycuansasd sammTty cetr OOIT Ha dpegepaasHom
U permoHaAbHOM YPOBHSIX.
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Anaans

ITpomeammit XX Bek BHeC 3HaUMTEABbHBIN BKAaJ B 3anoBegHoe Aeao Poccunm. Texymmit XXI Bex
roay4yma 3amnosedHoe Hacaeaue B BuAe 101 rocyaapcTBeHHOro 3aroBeJHMKa U 35 HaI[MOHAABHBIX
IIapKoB C o0OImien mnaomagpio 0oaee 42 maH. ra [5; 6], B KOTOpBIX OXpaHAIOTCa okoao 80 %
npeactaBuTeaeil Aukoi gpaopsl u ¢ayHbl 3HAYUTEABHON YacTU IMPUPOAHBIX AaHAmadpTos mupa. Ha
pucyHke 1 mpeacTaBAeHBI HEKOTOPBIe 113 HanOo.1ee M3BeCTHBIX 3alloBeAHNKOB Poccu.

Ha ceroausammmit aens Hekotopele OOIIT B Harmeil crpaHe HaxXOAATCSA Ha T'PaHM VICIE3HOBEHIS
UAU He IMEIOT BO3MO>KHOCTH IOAHOII€HHO BBIIIOAHATH BO3A0XKEHHbIe Ha HUX (PYHKLIMM, U BUHOI TOMY
— HeIlpeKpalllaloIuecss aTakyl CO CTOPOHBI UMHOBHUKOB 1 OM3Heca, CTPeMSIINXCA MCIIOAb30BaTh
MHOTI€ y4acCTKM AaHHBIX TEPPUTOPUI UAU AaKe VX I[eAMKOM B CBOMX KOPBICTHBIX IIeAsIX: IIOCTPOUTD I
DKCILAyaTHpPOBaTh TaM OOBEKTHl peKpealllOHHON MHQPaCTPyKTYphl — IIpeXKAe BCero TypUCTIYecKue
U/VIAY  OXOTHMYBM ©Oasbl, aBTOAOPOIN, OCYIIECTBAATh pa3pabOTKy MeCTOPOXKAEHNUII II0A€3HBIX
JICKOIIaeMBIX U1 AP.

Yuensle 1 00I1€CTBEHHOCTh OYeHb CUABHO O0eCITOKOEHBI DTUM, IIOTOMY 4TO 9P PeKTUBHOCTH POAN
U 3HaUYeHMsI rocyAapcrsa B 4aHHOM BOIIPOCe, K COKaAeHIIO, HelIPePBIBHO 1AeT Ha criad,. CIielnaancTsl B
001acTu 3aroBeAHOTO JeJa BIIOAHE OOOCHOBAaHHO CYMTAIOT, YTO TOCYAApCTBO CYIIECTBEHHO CHM3IAO
CBOJ1 HaA30p Hag, 3aIllOBeJHBIMI TePPUTOPUAMU U II0 DTOV HNPUYMHE MOsABMAach peaabHasl OIacHOCTD
yrpatsl MHOXecTBa OOIIT, KoTophle ¢ TaKUM TPYAOM CO34aBaAuCh B TeUeHUe MHOTUX AeCATUATUI U
AaKe CTOAETUIA.
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Pucynok 1. HekoTropbie HanGoaee u3BecTHBIe 3artoBe AHMKY Poccmi [10]

B ayumem caydae onn ¢popmaabHO OyAyT IPOAOAXKaTh CyIIeCTBOBaTh, HO IO (paKkTy peaabHO He
CMOIYT B ITIOAHON Mepe BBIITOAHATH cBou PyHKImu. [Ipobaemsl, mog00HBIe paccMaTpuBaeMbIM, ObLAU
OTMeYeHBbl U paHee — ITPaKTUYeCKU Ha MPOTSKeHNUM BCeil MICTOPUM CYIIeCTBOBAHMU 3allOBeJHNKOB 1
HaIMIOHA/ABHBIX IIaPKOB, HO B ITOCA€/Hee BpeM:sI OHM IIPUHUMAIOT Bce 00AbIIre 0OOPOTH U Bee B Ooaee
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3HAUUTeABbHON cTereHn oboctpsrorcs. ITpuyem camas raasHas mpoOaeMa COCTOUT B TOM, YTO Bce
IIPEAIIOCBIAKM A4Sl DTOIO MCXOAAT CO CTOPOHBI IOCyJapCTBa, TO €CTh B HacTosjAllee BpeMs
VHUIUMPYIOTCS. MHOTOYMCAEHHBIE ITOIBITKY M3MEHEeHMs IIPUPOJ00XPaHHOIO 3aKOHOAATeAbCTBA B TOM
KAIOue, 4TOObI Ha TePPUTOPUSX 3allOBEAHMKOB CO3AaBaAVICh U DKCILAyaTHMPOBAAMCh peKpealyiOHHbIe
KOMIIAEKCEI.

Co BpemeHeM B Halllell CTpaHe HayaAl YIIyCKaTh U3 BUJa Ba’KHOCTh HEOOXOAMMOCTM He TOABKO
coxpanenus cetu cymectsyomux OOIIT, Ho 1 ee BceMepHOTO pacIIMpeHIs IIyTeM CO34aHIs HOBBIX,
1osToMy M oOpasoBalach yKazaHHas ITpoOaema. Pakrmyeckas AMKBUAanus ¢ejepaabHOTO OpraHa
JICTIOAHUTEABHOM BAacTy, OTBEYaIOIero 3a ®HKOJOTMYecKyl0 0e30I1aCHOCTh, COIIPOBOXKAABIIAsCs
CyIIeCTBeHHBIM OcAalJeHMeM TIOCyAapCTBeHHON HPUPOJOOXPaHHON CUCTEMBI B pe3yAbTaTe pPe3KOro
COKpaIlleHIs Yrcaa 3aHAThIX B Hell. Celfyac MpaKTU4eCcK) BCE yIIpaBAeHe OXpaHAeMbIMI IIPUPOAHBIMU
Tepputopusamu Poccun nepesano ¢ejepaabHOMY OpraHy MCIOAHUTEABHON BAACTH, HaXOASAIEMYCs B
BegeHnM MuHucTrepcTBa IIpUpOAHBIX pecypcos 1 dkoaorum Poccuiickont Pegepanun — PegepaabHoI
cayxbe 1o Haazopy B cdepe mnpupogonoaszosanus (PocrpupoaHas3op), B KOTOpOil HeT Jake
CHeIMaAbHOIO JellapTaMeHTa, M OHa He o0JajaeT BCeMM HeOOXOAVMBIMM IIOAHOMOUMSMM  AAs
pellleHns paccMaTpuBaeMbIX IpoOaeM. Her m gocratoyHoro umcaa paOOTHMKOB, KOTOPBIM HYKHO
caeauTh 3a 0oaee yeM 10,5 ThIC. COTPYAHMKOB, KOTOPBIe TPyAATCA B 173 3aroseHMKax 1 Hal[MIOHaAbHBIX
napkax Poccym. Aas 24aHHOM CTPYKTYpHI 9Ta IpoOaeMa 0COOeHHO aKTyaAbHa, IIOCKOABKY OCYIIeCTBASATh
KOHTPOAb 3a 0oapmmM KoandectsoMm OOIIT, koTopele nepegaHsl UM 1104 HaA30p, U UX COTPYAHMKaAMMU
BCerga MNpUXOAMAOCH IO CyTu eAuHuIlaM. Kpome TOro, ToAbKO AMINIbL Yy4eHBIM M IIpeACTaBUTeASIM
3alfHTepecOBaHHON ODIIeCTBEHHOCTM OYeHb CAOXKHO OTCTauBaThb HENPUKOCHOBEHHOCTh TaKOTO
6oapmoro kxoamdectsa OOIIT. Dro mnoKasbiBaeT BCIO HECePLEZHOCTh HBIHEIITHETO OTHOIIEeHN:
Poccniickoro rocyaapcrsa K BeAMKOMY HacAeANIO IIPUPOABL.

Bce 5T0 B moaHOI Mepe 3aTparusaeT 1 ¢uHaHcosble 1podaembr OOITT, MOCKOABKY BbIA€ASIEeMBIX
CpeAcTB He XBaTaeT Ha IIOAJePKKY Jake TOABKO 3allOBeAHMKOB 1 HaI[MIOHAABHBIX I1apKOB.
ITpeaceaarear Komurera I'ocysapcrsenHolt JAymMbl IO SKOAOTMM, HIPUPOAHBIM pecypcaM U OXpaHe
okpyxaiomeit cpeasl /A.H. KoOpakmn omnenna yposenbs HegobunHancuposanusa OOIIT Toabko
PeaepaapHOTO YpOBHA B 3 MAPA. PyO. B I04, @ M3HOC OCHOBHBIX CPeACTB cocTasasieT okoao 70% [8]. 1
®TO IHPU TOM, 4YTO (PUHAHCUPOBaHME AEATeAbHOCTM II0 COXpaHeHUIO PeAKMX BUAOB >KMBOTHBIX
OCYIIIeCcTBAseTCsl B OCHOBHOM 3a CyYeT IOXKepPTBOBaHMI OTAeAbHBIX YaCTHBIX ANII, KPYIIHBIX KOMIIaHUI 1
HEKOTOPBIX OOIeCcTBeHHBIX opraHmu3anuii. KoneyHo, caoXusias cUTyalusl B 3HaUMTeABHON CTeIleH!
SABASIeTCA TI0CAeACTBMEeM (POPMUPOBABIIMXCSI MHOIME AeCATUAETUS] CTPYKTYPHBIX JAedpopmMalinii
DKOHOMUKI Halelt crpanbl. OHM IIpMBeA He TOABKO K IIpeo04alaHNIO PeCcypCOEMKIX U DHEPTOEMKIX
TeXHOAOTUII, CHLIPHEBOI OpMEeHTAIlMM XO3AMCTBA M 9KCIOPTa, Pe3KOMY CHIVDKEHMIO YpPOBHS
TEeXHOAOTUYECKOM  AVCUUIIAMHBL, HO U 4Pe3MepHONM KOHILIeHTpalluy IPOMBIIIA€HHOTO U
CeAbCKOXO3MCTBeHHOTO IIPOM3BOACTBA Ha HeDOABIION I10 IIA0IIaA¥, HO IIpM 9TOM Hamboaee
DKOHOMMYECKM pas3BUTONM dactu Teppuropum Poccum. YkasaHHble 0coOOeHHOCTM (POPMUPOBAHMS U
pasBUTUA DKOHOMMKM, C HepejKO XUIIHMYEeCKOl, HepaliOHaAbHOM B HacTOsAIee Bpems
DKCIIAyaTalyeil  OPUPOAHBIX  PecypcoB,  COIpsDKeHHBIe C  HeAOCTaTOYHBIM  OIOAKeTHBIM
(¢unaHCHpOBaHMEM ITpeAOTBpaIleHNs TOTEeHITMAaABHBIX U Pa3peleHns CyIeCcTBYIONNX DKOAOTMIEeCKIX
npobaeM ¥ 3avacTyl0 HU3KMM KauyecTBOM VIIPaBAeHMsl HPUPOJOOXPaHHON  JAeATeAbHOCTHIO,
IIPeACTaBAsAIOT CePLEZHYIO OIIaCHOCTh JaAbHENIIero MpOrpeccupyIOIero yXyAIlleHNns 9KOAOTUYeCKOn
cutyanuu B ctpane [11].

YKaszaHHBIe BBIIIE IMOAUTHYECKNE, DKOHOMUYECKUe VM TeXHOJOTMJecKue OCOOeHHOCTM Pa3BUTHS
DKOHOMMKI I XO3AICTBa IpuBeaAnu K dedopMalliisIM He TOABKO MX CTPYKTYphl, HO I, 4TO caMoe
CTpalllHOe — OOIIeCTBeHHOTO CO3HaHMs. B pesyabraTe — OoTCyTCTBUE A404XKHOTO (a 3a4acTyio — BOOOIIe
KaKoro-Am0o0) BHMMaHMUsA K 9DKOAOTMYECKMM ITpoOJeMaM, HeXeJaHMe IIOHATh WX KPUTHYECKyIO
Ba>KHOCTD He TOABKO A4s1 Poccuiickort Pegepanin, HO BCero Mupa B 11eA0M, IIpeATIIOYTeHNe APYIM
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BIJaM U HaIlpaBAEHISIM AesTeAbHOCTH B yIIepO COCTOSHMIO M OXpaHe OKpy»KaroIein cpeasl [11]. ¥ke
CTaa0 BIIOAHe OOBIA€HHBIM sBJA€HNEM, 4YTO OpraHbl BAACTM MHOTUX PEeIVIOHOB IIO4 Pa3HBIMU
IpeAA0TaMI U Pa3HBIMI CIIOCODAMM MBITAIOTCS U3BATH OTAeAbHBIE YIaCTKU 3allOBeAHUKOB A4 TOTO,
YTOOBI OpPTaHN30BaTh TaM TYPUCTUYECKIe AU OXOTHINYIBY Oa3bl. XOTsI ITOKa Y HIX He BCerAa MoAyJdaeTcs
BTO cAeAaTb, OHU BCe paBHO He OCTaBASIOT CBOVIX MHOTOSTAIIHBIX HONBITOK. VI 9TO mpm TOM, 4TO elrle B
1929 r. Hapkomnpocom PCPCP 6b140 OpUHATO ITepBoe TUIIOBOE I10A0XKeHNe O 3alloBedHuKax [12], B
COOTBETCTBMM C KOTOPBIM 3alloBeJHMKaMI HPM3HaBaAUCh Y4aCTKM 3eMeAbHON 1AM BOAHOM I1AO0IaAl,
HaBcerJa 1o/Ae’KaBllllie OCTaBAeHIIO B HeIIPMKOCHOBEHHOM BlJe.

IToaoOHBIe KpaiiHe HeraTUBHBIE cuUTyaluy 3adpukcuposaHsl B Pecriydoanke Aavires, Pecrybanke
bamkoprocran, KamuaTckoMm Kpae, rae He IIpeKpaliaioTcs IOIBITKY AeATeAbHOCTY CBA3KM YMHOBHIUKOB
1 OM3Heca IO USBATUIO TOPHBIX YYacTKOB AAsl pa3MeleHns Ha STUX ILA0IaAsiX TOPHOABIKHEIX 0as,
KyPOPTOB U KOMILA€KCOB. XOTs, KaK IIOKa3blBaeT MMEIOIINIICS OIIbIT, TPaMOTHO BBIIIOAHEHHBINI aHaAu3
pe3yapTatoB LM(PPOBOTO MOAeAUpPOBaHUA peabeda JaXke B YCAOBUAX TUIINYHO PaBHMHHON
TeppPUTOPUHN, KaKOBOI s1BAsIeTCs, HanmpuMep, Pecriybanka MopaoBis, 103B0AseT BBIABUTH 40CTaTOYHOE
KOAMYECTBO MeCT, IIPUTOAHBIX AAs pa3MellleHNsl [IeHTPOB TOPHO-AbIKHOIO Typu3Ma 1 oTabixa [13; 14].

Ha pucynke 2 mnpegcraaeHa Tepputopus KaBka3ckoro rocysapcTseHHOTO HPUPOAHOIO
6uocdeproro szamosegunka mMm. X. I'. IllamommHmkoBa — camoit KpymHoi m craperimeir OOIIT
Cesepnoro Kaska3a, B Iipegesax KOTOPOI OCYIIIeCTBAAANCH HOIBITKUA U3BATUSA OTAEABHBIX y4acTKoB. /1
®TO — HeCMOTpsl Ha ero KarTeropmio MeXayHapoaHOTO coio3a OXxpaHbl HpupoAbl la (crpormi
IIPUPOAHBIN pe3epBaT) U BBICOKMIT MeXAyHapOAHBII cTaTyc OmocdepHoro odbekra Bcemmpnoro
Hacaeaust OHECKO «3anagusiin Kaskas».

AnasormyHas CcHUTyalusl CAOXKMAACh C HOpupoAHbIM mapkoMm «lOxxno-Kamuartckmit» B
Kamuarckom kpae, Tak ke sBasionmumcs oObektoM Bcemupnoro nacaeamss IOHECKO «Byaxanbr
Kamuatkm» [15]. TlocTossHHBIM HamajgkaM B IIeAsX MacIITaOHOTO XO3SIICTBEHHOTO «OCBOEHIIS»
nogsepraiorcss gaxke OOIIT r. Mocksnr [16]. B Kabapauno-baakapckoit Pecrybanmke 1oxoskast
CUTyallsl, TOABKO peub IAeT He O TOPHOABDKHBIX KypopTax, a 00 oxoTHnubux 6asax. He obormiao sto
cropoHoit Pecnybanky Komm m Aaraiickuir kpait, n 3gecb MHorme OOIIT Takke HaxoAATcsA IIOA
yrposoit. Ho caMbIM y>KacalonyuM IpUMepPOM CAYKUT OAVH U3 IePBBIX HaI[MIOHAABHBIX IIaPKOB CTpPaHBLI
— Counncknit (pucyHok 3), rde rocyJapcTBO BBIAEANAO YacThb TEPPUTOPUM AAsl OXOTHI, HO BCe Ke
KpUTHYecKas CUTyaIus 3aKOHYMA0Ch 01aroroayqyHo: poccuiickoe otaeaenne Greenpeace («['punrmc»)
obpartnaocs B Bepxosnsiit cya Poccuiickoin ®Peaepariun, mocae yero OOIIT Oviaa criaceHa.

Ha rexymuit rog Munnpupoast Poccun sanaanuposana ouepedHas pedopMa, HallpaBAeHHas Ha
ONTUMM3AIINIO CeTM U PpabOTBl OTEYeCTBEHHBIX 3allOBEJHIKOB, CTPajalOIINX OT XPOHUYIECKOTO
HeAOopUHAHCUMPOBaHNA. B paMKax COOTBETCTBYIOIIMX MepOIPUATUII — U3MEHeHNe KOAUMYIeCTBa,
CTPYKTYpPBI U IITaTHOM YMCAEHHOCTM MOABeAOMCTBeHHBIX opranmsaumii, ynpasasiommx OOIIT. Tak,
IL1aHMpyeTcsa OoObeAVHeHVe HEeCKOABKNX 3allOBeJAHMKOB ¥ HAIMOHAABHBIX ITapKoB B KpacHospckom
Xabaposckom n Ilpmmopckom kpasx u 25 apyrmx OOIIT ¢ cozganmeM BOCbMU OOBeAVHEHHBIX
Avpexkumi [8].
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Pucynok 2. KaBka3ckmnit rocygapCcTBeHHBIN IIPUPOAHDIN OMoc(epHbIi 3a110Be AHMK
M. X.I'. [llamomramkosa [10]

meppumopust .
ob6caedosarus

Pucynok 3. CoumHCKNii HalMOHAaAbHBIN IIapK U IIpuaeraioniyue teppuropum [10]

3allMTHUKY IIPUPOAHOTO HacAeAus CYUTAIOT, YTO AaBHO Haspeda HeoOXOAMMOCTh CO3J4aTh Ha
Peaepaarnom yposne arentctso 1o OOIIT, B pesyabTare yero BepHeTcs HaA30p IOCyAapCTBa 3a HUMI.
«Yexapaa» ¢ 4YacTOil CMEHOM OpraHOB IIO OXpaHe IIPUPOABI TakKe IPUBOAUT K IIpoOJeMaMm
COBPEMEHHOTO COCTOSHIA 3aII0OBEAHBIX TeppI/ITOpI/If/I Poccun. Ha COBpEMEHHOM DbTalle 3alIOBEAHMKI
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IIPOAOAKAIOT CBOE CyIeCTBOBaHMe IIPU MoJAep>KKe MHOCTPaHHBIX IPAHTOB, HO TaKas CUTyalllisl B KOpHe
HeIlpaBJAbHA U He MOXeT 404ro npogoaxarscsa. Cocrosuue u craryc OOIIT He 404KHBI TOABEpTaThCs
peopranusalysaM B HallpaBA€HU!U CHVKEHI:, IIOTOMY 4TO BTO IIPMBOAUT K YMEHBIIEHUIO UX POAN U
3HaunMocTH. HekoToprle 3an1oBegHNKM y>Ke M3MeHNAU (IIOHM3MAM) CBOV CTaTyC M ceifyac MMeHYIOTCs
HallMOHAa/ABHBIMM IIapKaMl, IAe paspellleHa, HallpyMep, YacTuM4Has BeIpyOKa Jeca MAM Ke IIpojaka
ApesecrHbl. OTPOMHBIM ITPEMMYIIIeCTBOM Halllell KPYITHeIIell B MUpe CTPaHbI sABAAETCs TOT (PakT, 4To
B eé OOIIT npupoaHoe Hacaeaue He TPOHYTOe, eCTeCTBEHHOe, II0DTOMY Ba’KHO COXPaHUTh €I0 B TOM >Ke
HeM3MeHHOM Bl/e. B pasBuUTHIX cTpaHax y>ke gaBHO CyIIeCTBYIOT areHTCTBa, aHAaAOTMYHbIe Ha3BaHHBIM
Bpille, M Poccusi B ®TOM IlaaHe He AOAKHa OBITh MCKAIOYEHMEM, y Hac TakXke JO0AXKHa MMeThCs
Peaepaarpnas cayxba, pemaromas mpodaemer OOITT. DTo moMo>keT coXpaHUTh TPUPOAHBIE OOTaTCTBa,
VIMEIOINeCs B Halllell CTpaHe.

Ha aganHOM 9Talle, mocae OpraHmM3aniuy ¥ IPOBeAeHNsI HeCKOABKUX 3aceiaHNil OOIecTBEHHOTO
coera Munnpupoas Poccun, Ha KOTOpBIX 00CY>K4a40Ch COBpeMeHHOe COCTOsIHMe 3aIllOBeJHOTO AeAa,
Obla  TIpeacTaBAeH MpoeKT «CTpaTermy pasBUTUSA CHUCTEMBI 0OCODO OXpaHsAEeMBIX ITPUPOAHBIX
tepputopuit B Poccuiickoit Pegepanun Ha nepuog 4o 2030 roga» [7]. OH moayuma mogaepKKy
HayuHo-sKcniepTHOrO coBeTa, 4TO JAOAXKHO ITOAOXKUTEABHO IIOBAMATbL Ha COBPeMEeHHOe COCTOSHUe
IIPUPOAHOTO AOCTOSIHUS CTPaHBL. 3allOBeAHMKM 3aHMMaloT 2% Bcell cymm Poccmm m, Kak n
HallMOHa/AbHBIe TIapKM, SBASIOTCA OObekTaMu ¢eaepalbHON COOCTBEHHOCTM, IIODTOMY AOAYKHBI
HaXOAMUTDCS 110/ CTPOTUM M YeTKMM TOCYyAapPCTBEHHBIM HaA30POM.

BriBoaBI

Ha aannom sramne passutusa OOIIT samosegHoe aeao mnpegcrasaeHo 109 rocysapcTBeHHBIMU
3aroBeJHIKaMI 1 64 HaIlMOHAABHBIMU ITapKaMI (pegepaabHOIO yPOBH:I I110I1aAbIo 001ee 42 MAH. Ta, B
KOTOPBIX OXPaHSIOTCA IpeACTaBUTeAN IPUPOAHOTO MUpa, IpeAcTaBAeHHble modt 95 % Bcex BUAOB
maexormTaommx Poccnm, 93 % am§udnii, 86 % mrun, 80 % penrtuanii, 65 % coCcyAUCTHIX pacTeHni [7].

CoBpemMeHHOe COCTOsIHME 3allOBeAHOro Jeaa B Poccum takoBo, uto 3HaumreapHast yacts OOIIT
CTpaHBl HaXOAMATCA 104, YTPO30I pasBUTUs B HUX Pa3ANYHBIX HaIIpaBAEHWMI U BUAOB XO3SJICTBEHHOI
AesITeAPHOCTH, TIpeX/e BCETO CO3AaHII TyPUCTUYECKIX KOMILAEKCOB 1 OXOTHIMYBMX Oa3. KpaiiHe BaxkHO
coxpanATh cratyc OOIIT (1 B mepByio odyepeab — OOBLEKTOB U TepPUTOPUIT IIPUPOAHOTO HaCAeAN),
0CcoOeHHO (eJepaAbHOTO YPOBH:I, YTOOBI MMeTh BO3MOXKHOCTD X I'OCyAapCTBEHHOTO KOHTpoAs. Kpome
TOro, K umcay Baxseimmx 1podaem OOIIT crpaHbl OTHeCeHBI IIOIBITKM — M3MEHEHUs
IIPUPOAOOXPAHHOTO 3aKOHOJATEAbCTBA B HETaTUMBHOM A/l HUX KAIOYe, OcAalJeHne rocyAapCTBeHHON
IIPUPOAOOXPAHHON CUCTEMBI, XpPOHITIECKOe He0pMHAaHCUPOBaHIe U «ONITUMM3aLVsI» VX CeT.
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Peceii eaiHgeri epekiiie KOpFaaaTbIH TaOVMFV ayMaKTap AaMbLybIHAAFbI )KaHa Ke3eHHiH
epekieaikrepi

Anpaarmia. Makaaa Peceit ®eaepaniuisIChIHBIH epeKille KOpFaJaThlH TaOUFM ayMaKTap >KeAiCiHiH
>KaHa Ke3eHJerl 4aMy TapMXbIHBIH HeTi3Il epeKilleaikTepiH MeH Ka3ipTi axyaAblH KapacThlpyFa apHaAfraH.
EH MaHBI3ABI MoceaelepaiH KaTapblHa epekille KOpradaThlH TaOUFM ayMaKTapAblH >KeKelereH
OeiKTepiHiH >KeKe KOAJAHBICKA IIBIFAPBLAYBI HeMece OJapAblH KOprady MopTeOeciHiH TOMeHAeTiaAyi;
IIIeHeyHiKTep >KoHe OM3HeCTiH opeKeT eTylepiMeH KOIITereH ayMaKTapAbl IIapyalllblABIK, KbI3MeTTe
nailijalaHy apeKkeTTepiHe OallaaHBICTH KeliOipeyaepiHiH >KOMbIAYy alAblHAa TYPFaH IO3UIINACH HeMece
63 (PYHKUMAAAPBIH TOABIKKAHABI OPbIHAQY MYMKIH €MeCTiAiri; MeMAeKeTTiK peai MeH MaHBI3AbLABIFbI
TUIMAIAITiHIH TOMeHaeyi; TicTi MeMAeKeTTik OaKblaayAblH 00AMaybl JKeoHe 24cCipeyi; KeAeHCi3 Herisre
Kapall 9KOAOTUAABIK 3aHHaMaHBl Tepic >KOAMEH ©3repTy opeKeTi; MeMAeKeTTiK TaOMFaTThl Kopray
KYJeCiHiH a4cipeyi; cO3bLAMaAbl XKeTKiAIKCi3 Kap>KblAaHABIPY; JKeAiHi «OHTallAaHABIPY».

Tyitin ce3aep: epekille KopraJaTblH TaOUFM ayMakTap, KOpPBIKTap, YATTHIK casOaKrap,
KOpBIKIIadap, KbI3MeT eTy Maceaeaepi.

K.S. Kuzina, S.A. Teslenok, P.I. Merkulov
N.P. Ogarev National Research Mordovian State University, Saransk, Russia

Features of the newest period of development of protected areas in Russia

Abstract. The article is devoted to the consideration of the main features of the recent period of
the history of development and the current state of the network of specially protected natural territories
of the Russian Federation. The most important problems include the withdrawal of certain parts of
protected areas or the lowering of their protected status, the situation of some on the verge of extinction,
or the inability to fully perform their functions due to attempts by officials and businesses to use many
sites in economic activities. Also, it is necessary to note a decrease in the effectiveness of the role and
importance of the state; weakening and lack of proper state control, attempts to change environmental
legislation in a negative way, weakening of the state environmental system, chronic underfunding,
"optimization" of the network.

Keywords: specially protected natural areas, protected areas, reserves, national parks, nature
reserves, functioning problems.
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Espasuiickuii nayuonarvtioni yrusepcumem um. /A.H. T'ymunresa, Hyp-Cyamarn, Kasaxcman
(email; saipov1954@mail.ru)
*4Aemop ons koppecnondenyuu: kamila3.08@mail.ru

Hayuno-TeopeTmdeckue IIpeAIOChLAKN K M3y4YeHUIO MeAUKO-TeorpadgpuaecKkmx
nccaeaosanmi llenrpaabnoro Kasaxcrana

AnnoTams. B cmamve nposeden aHAAUS HAYUHBIX UCCACDOBAHULL 6 00AACTIU UCTHOPULECKUX U
COBpeMeHHbIX —ACNeKIMNO6 PaseUmus —2e02paduueckoil  HAyKu U MeduKo-2e02paPuieckux
uccaedosanuit 6 mupe u Kasaxcmare 6 terix 000CHOGAHUS HAYUHO-TMEOPEMUIECKUX OCHOB
usyuerus meduxo-zeozpaduueckux uccaedosanutl Llenmparonozo Kasaxcmana. Ioxasarvl
0CHOGHbIEe HANPAGACHUS HAYUHVIX UCCACOO6AHUT PASAULHBIX HAYUHOIX MEOUK0-2e02PAPUUECKUX
UIKOA cmpan 0arvHezo U 0AuXHezo 3apybexvs. Ilposedentvitl Kpamxuil AHAAUS HAYUHOLX
uccAedOBAHULL  10360ASer  KOHCMAMUposamov @akm HedoCMamouHoi cmeneHy paseumus
MeduKo-2e02papuieckux UuccAredosanuii 6 cospemeltoil zeozpaguieckoii nayke Kasaxcmana,
HeUsY1eHHOCTU BAUSHUS NPUPOOHDLX, AHIMPONOZEHHBIX, COUUAADHO-IKOHOMULECKUX PaKmopos
HA Popmuposarie mMeduKo-2e0zpaPuueckoli cumyayuy 6 0moeAbHLLX PezUoHAX cmparvl. Imo
noséorsiem 000CHO6AMND  C60e6PEMEHHOCIND 1 NepCneKmusHoOCHb  0AAbHeIlulez0  U3YUeH s
OUHAMUMHO  USMEHSAIOUUXCSL NPOOAEM  MeOUKO0-202pAPUUECK020 AHAAUSA MEPPUmMoputi Ha
COBpeMeHHOM amane COUUANLHO-IKOHOMUUECKO20 PABUMUS, GAUAHUS 2e02paAPUUecKUX U
MexXHOZeHHBIX (PAKIMOPOs 6 IKOA0ZUHeCKU HEOAAZONOAYUHDIX PezuoHaX Ha popmuposatiue
o0buecmeseti0z0 300posvs Haceaetus Ha npumepe Llenmparvtozo Kasaxcmana.

Karouaesble caoBa: meduyunckas zeozpadus, meduxo-zeozpaguieckue UccAed08anusl, oueHKa
pucka 300posvto, HAYUHbBlE WLKOAbI, 00ULecéerHoe 300posbe.

DOI: https://doi.org/10.32523/2616-6771-2022-139-2-62-71

BBeaenue

Ilepsrie cBeaenns reorpadgpudeckoro xapakrepa o Kasaxcrane goman 4o Hac, HaunHas ¢ XVI Bexa
B TpyJdax ApPeBHMX MbIcauTeelt, Takux Kak Kagpipraan JKasaupu (8 cOOpHUKe AeTOIcel ONMCcaHbI
uccaegoBaTeAbCKMe JaHHBIE O IpaHMIIaX, peKax, o3epax, Topax M mcropum odpasopanusa Kasaxckoro
xaHctBa), Cemen Pemesos (mcTopuko-reorpapuyeckue cseJeHus M Kaprorpaduyeckue MaTepuaabl
Kazaxcrana), I'puropmit Kapeamn wnccaeaosaa 3amagHyio dactb Kasaxcrana, Kacnmiickoe Mope,
Cemupeuns1, BepxHero Tedenmst Vpreiuma nmsosuii  Coipgapby, AJgekceit /leBliuMH  I1posea
(¢pynaamenTaspbHOe 1MCCAegOBaHUE II0 TeorpapuUyeckoMy IIOAOXKEHUIO, MPUpOoJe Ka3aXCKUX CTerleit,
ucTopumu 1 STHOrpaduM KasaXcKoro Hapoda c ApeBHux BpeMeH Ao koHra XVIII seka, Hukoaait
Cepep1ioB mpoBea HayuHble Teorpaduueckye McCAeAOBaHM:A T'OPHOM CHUCTeMBI, ONMCaHNsS peabeda,
npupoabl, kKaumarta Tanp-Illansa, ¢aoper u  ¢ayHbpl, B3aMMO3aBUCUMOCTY U IPeeMCTBeHHOCTU
npupoAHEIX KoMnoHeHTOB. /les bepr B IX-XX Bexkax ommcaa tumbl Geperos Apada, ero (Qpusmuko-
reorpapuuecknie XapakTepUCTMKM U IycTeiHHBIe Qopmel [lpmapaarps, npuOpesxHble IIeCKM -
Kusprakym, Kapakymer, boasmue 1 Maaste bapeyxu [1-5].

XX Bek - passutme reorpapum KasaxcraHa xapakrepusyeTrcs IIpoBeJeHNEeM KOMILAeKCHBIX
nccaegosannit Akagemru Hayk CCCP, B 1938 roay cosaaercs Kaszaxckmii ¢mamaa AxageMmm Hayk
KasCCP, Bosraasasemoni akagdemmkom AH KasCCP PK, npogeccopom Carmaessim K., ¢
CaMOCTOSITEABHBIM CEKTOpOM IO reorpadgum. B ®ToT mepmos mposogutcsa psj MCCAeAOBaHMII IIO
U3Y4eHUIO IIPUPOABI B YCAOBMAX POCTa MHAYCTPUAAU3ALNM, TPOU3BOAUTEABHBIX CUA, TeXHOTEeHHOTIO
BO3/€MCTBIsI, CTPOUTEABCTBA JKeAe3HBIX 40POT, IIIaXT, KOMOMHATOB, IIPOU3BOACTB.

CoBpemenHas reorpaduyeckas HayKa peciryOAMKN M3BeCTHa TaKMMU Ka3aXCTaHCKUMM YI€HBIM,
kak akagemMnk HAH PK, a.r.u., mpodeccop Cesepcknii VI.B., HaydHOe HaripaBaeHne B 0041acTy PU3NKO-
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reorpapmuecKmx MCCAeAOBaHUI, TMAPOAOTUM, TAAIMOKANMATOAOTUN, T€OKPMOAOTUM, TI€O0DKOAOTVN
TOPHBIX CTPaH apUAHBIX PallOHOB, 10/ €I0 PyKOBOACTBOM ITpOBEeAeHbl KOMILAeKCHBIe DKCIIeAUITIOHHbIe
1CCAeJ0BaHI:L II0 Te0BKOA0INIecKuM 1npodaemaM Ha Aarae, Ilamupe, I'mccapo-Aarae, Tsaup-Illane, B
Axynrapckom Azaatay um Ha Kaskasze. Axagemmk AH KasCCP, a.r.H., mpodeccop ITaasros H.H.
IIOCBATIA Hay4HYIO AeATeAbHOCTh CCAeJ0BaHIAM B 00aacTu reorpadpumu MaaoaaMaTHHCKUX A€ AHIKOB
xpebra 3anmaniickoro Aaaray. Akagemux HAH PK, a.r.n., mpogeccop Megey A.P. -asTop Goaee 200
Hay4HBIX TpyaoB, 24 MoHOrpadmii, raasHbIi peAaKTOP M OTBETCTBeHHbLIN VCIOAHUTEAb
Harmmonaapnoro araaca PK (1, 2, 3 Tom), ATaaca IpMpOAHBIX OIAcCHOCTEM M PUCKOB Ype3BbhlYaliHBIX
cutyaumit PK, nayyHoe HampaBaeHme CBsI3aHO C aHTOAOIMeN ceaAell, ceaeBbIMu siBaeHusAmu IOro-
Bocrounoro Kasaxcrana nHa ocHoBe MoHmropunra B Vae Aaartay. Axagemuk HAH PK, ar.m,
npodeccop bericenosa A.C. aprop yueOHmMKa «Pusnmdyeckas reorpadus Kaszaxcrana», HaydHOe
HallpaB/JeHle I10 MCCAeJ0BaHIIO IIPUPOABI U Pas3BuUTHIO $usnko-reorpapudeckux nei 8 Kasaxcrane.
Jokrop reorpadpmuecknx Hayk, Ipodeccop JxaHazeesa K.M. - HaydHBle WMHTepechl CBA3aHBI C
U3y4eHMeM BAUSIHUA XO3AMCTBEHHON AeATeAbHOCTM 4YeJOoBeKa Ha IPUpPOAHbIe KOMIIOHEHTH,
paspaboTasa HayyHOe HallpaBAeHMe AASl U3Y4eHUs IIPUPOAHBIX KOMILAEKCOB apUAHBIX TEPPUTOPUIL C
IIpUMeHeHeM reocrcTeMHO-0acceitHOBOTO 1oaxoda [6-8]. Jokrop Hayk PhD Tuaekosa XK.T. mposeaa
paboThHI IO aHAAM3Y TEODKOAOTMIECKON CUTyalll 1 pa3dpabOTKe MaTeMaTU4eCcKOl MOAeAr OIl[eHOYHOTO
palioHMpoBaHNs paBHMHHBIX TeocucreM Kazaxcrana [9-11].

VccaeaoBannus reorpaduueckoro ¢axyaprera HAO «Kaszaxcknmit HallMOHa/ABHBIN YHUBEPCUTET
uM. Aap-Papabu» MMeIOT HaydHBII 3aded B 004acTu KpucTraaaorpapuyl TeOXMMNI ITPOLIeCCOB
pyaooOpasoBaHIsl TeOpeTHMYecKoil I NpUKAaJHOM MMHepasdorumu. B mporeccax MmHepaao- u
py4AOreHe3a ICCA€40BaA0Ch IIOBeACHME Cephl KICAOPO4a, PsAda Pe3KUX PacCesHHBIX 9/A€MEHTOB,
01aropoAHBIX MeTaAA0B, HMKeAs, KoDaabTa, IIeAO0YHBIX MeTall0B, padpa0doTaHa KaaccupuUKalius
rporieccos MuHepaaorenesa 1o pH cpege. I'eoaoro-reorpaduueckas Hayka pa3subadach OTHOCUTEABHO
uccaejoBaHMil  IIpoOJeM  MaTeMaTUYeckoro  MOAeAMPOBAHMS — IMAPOAOTMYECKMX — ITPOIIeCCOB,
AaHAIAaTHON DKOAOTUM, Teopur GOPMUPOBAHM PeK U PEUHBIX JOANH, IT0 aKTyaAbHBIM IIpo0.eMaM
U3y4YeHNs, paliOHaABHOIO MCIIOAB30BaHMS I OXpaHbl NPUPOAHBIX pecypcos Kazaxcrana, 1o
rpo61emaM BOAHOIO I TeIA0BOTO DadaHca OpOIIaeMbIX 3eMeAb, HayYHBIM OCHOBaM ITPOTHO3MPOBaHMs
CTUXUIHBIX Pa3pyIIUTeABHBIX ITPOIIECCOB, IO TAAIMOAOIMM M T.A. B Hacrosmiee Bpemsi Hayka B
reorpadpuyeckoM QakyabTeTe pasBUBaeTCs IO HaIlpaBA€HUAM, MMeINUM (yHAaMeHTaAbHBI U
IIpUKAaAHOM XapakTep: ¢usnyeckas reorpadus; SKOHOMMYECKas, COlMaAbHas M IIOAUTUIeCKas
reorpadus; reoMopdoaorus U Kaprorpadus, TIUAPOAOTUSA CYIIM; MeTeOpOAOIus; TYpuU3M U
NpUKAaAHas 9KOAOIMS. AKTyaAbHBIMM HallpaBAHUAMU TaKXKe SABASIOTCA peaaAu3alyisl MHUIIMATUBBI
I'106a4pHOIT DPHEPrOYKOAOTMYECKON CcTpaTernu ycroiansoro passutns B XXI Beke, mepexog K 3eaeHOI
DKOHOMUKe [12], cmArdeHme II0CA€ACTBUII M3MEHeHMs KAuMara II0 OTYeTHBIM  JaHHBIM
MeX11paBUTeAbCTBeHHON TPYIIIBI HKCIePTOB 110 M3MeHeHuI0 Kanmara [13], kpome Toro, Becemmpnas
OopraHusalus 3APaBOOXPaHEHMS JaeT KOAMYeCTBeHHYIO OIIeHKY PpUCKa BO3AENCTBUA M3MEHeHI:
KAMMaTa Ha OTAeAbHbIe IIPUYMHEL cMepTH [14].

Anaans auTepaTypHBIX AQHHBIX ITOKa3aa, 9TO B COBpeMeHHOII reorpaduueckoii Hayke Kasaxcrana
HeAOCTaTOYHO M3y4YeHbl BOIIPOCH TePPUTOPUAALHOTO pacHpOCTpaHeHMsl 3a00AeBaHUil HaceAeHUs B
3aBMCUMMOCTM OT XapakTepa M CTelleHU BAUAHMS TeorpapMyeckmx, TeXHOTEHHBIX M 9KOAOTMYECKIX
(axTOpoB, PpopMMpYIOIMIMX OOIIeCTBeHHOe 3J0pOBbe HacedeHMs. B To Bpems Kak 340pOBbe SBASETCS
(paxTOpOM HaIMOHAaALHON OE30IacCHOCTM CTpaHbl, BAMSET Ha COLMAAbHO-DKOHOMMYECKUE YCAOBUs
SKM3HM HaceAeHMs, AeMOrpapMyeckyl0 CUTyalluiO, a TakKe CAY>KUT OCHOBHBIM (paKTOpPOM pocTa
IIPOM3BOAUTEABHOCTY M YCTOMYMBOIO  pas3BuTusa  CcTpaHbl B [a00aabHOM  peifTuHre
KOHKYPEeHTOCIIOCOOHOCTH. VIcx0oAs 13 ®TOro caeAyeT CuMTaTh IIPUOPUTETHBIM JaAbHelilllee pa3BUTHeE
Hay4HBIX MCCAeAOBaHMII B OTEYeCTBEHHOI Teorpapuyeckoil Hayke — MeAUIIMHCKONM reorpadpuu, Kak
KOMIIA€KCHOM MYAbTUAVCIIUIIAVHAPHON HAayKH, O YeM CBUAETEeAbCTBYIOT MCTOPUYECKIe I
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COBpeMeHHbIe aCleKThl pa3BUTI MeAUIIMHCKON reorpadpuiu.

PosoHayaabHMKaMM MeAUKO-TeorpapIecKuX MCCAeAOBaHUI SBASIOTCA CAeAYIOINe COBETCKIe
yuensle, akagemmku AH CCCP: Jdanunma 3a00A0THBII - OCHOBOHIOAOXKHUK SIUAEMUOAOTUN
pacIIpoCTpaHeHHOCTI 0CODO OITacHBIX MH(QEKIMOHHEBIX 3a00aeBaHnii, Eprennit ITaBaosckuit - BriepBrre
BBeA IIOHATHE IPUPOAHON O4aroBOCTM 0OJe3Hell Ha OCHOBaHUN reorpapuyecKoro pacipoCTpaHeHNs
MH(QEKIIMOHHBIX 1 MHBA3MOHHBIX OO0/e3Hell, cIlenyraancT B 004acTy Iapa3sUTOAOTUM Yel0BeKa,
Azexcanap ABIBIH - 00OCHOBaA TeopuIO reorpadpudeckoii matoaornu. VIsydeHme meXAyHapOAHOTO
OIIBITA Pa3BUTUSA MEAUIIMHCKON reorpadum Iokasaao crpemureasHoe passutie B XVIII-XIX Bekax, B
yacTHOCTHY, B BeamkoOpurTaHum mno M3ydeHMIO BAMSHU:A TUIIOB KAUMaTa Ha 3J0pPOBbe 4eaOBeKa, B
Espome cosagaHbl mepBble KapThl paka, CepAeuHO-COCYAUCTBIX OO0Ae3Hell, COBpeMeHHble MeAVKO-
reorpadpuueckne araacel, B 'epMaHnm 1mo mcTropmko-reorpapudeckor IaToAOINy, OIyOAMKOBaH 3-X
TOMHBIII aTJac MMPOBOIO pacIpocTpaHeHMs snugeMmudeckux 6oaesneir, B CIIIA, Kanage mposegeHb
nccaegopanusa B cdepe reorpadpum 34paBOOXpaHEHNs, aHAAU3Aa MeAVKO-reorpadpuuecKux acleKToB
IpUYUH CMEPTHOCTY, DAeKTPOHHOrO KapTorpaduposanus, B Kurtae - aHaaAmM3 pacIpocTpaHeHNs
MUKPO91€MEeHTO30B, pasBUTHie OHKOdKoAoruu [15-20].

B nacrosimee Bpemst B Poccuiickoit @eaepariuy OCHOBOIOAAralOIIIMI B 004aCTU MeAVIIIVTHCKOI
reorpapuu  ABASIOTCA TPY Hay4dHble IIIKOABL: DTO JAeHMHIpajcKas IIKoda Ha 0ase oOTJeaeHMs
MeAUIIMHCKOM reorpaduu Pycckoro reorpaguyeckoro obimiecrsa 1 BoeHHO-MeaAMIIMHCKOM akaseMun
um. C.M. Kuposa, 3aech NprOpUTETHRIMY HallPaBACHUAMMU SBASIOTCSA aCIIeKThl BOGHHO-MeAUITHCKON
reorpapuy, MeAULIMHCKOTO AaHAIIa(pTOBeAeHNsI, MeANIINMHCKON KapTorpadun, Hozoreorpadgpun; daiee
— MOCKOBCKasl IIKoAa Ha ©Oaze MIY um. M.B. Jomonocosa m Vucruryra reorpapum PAH c
UCcCAeAOBaHUAMU B 001acTy IIPUPOAHON O4YaroBocTy 0Ooae3Hell, reorpapuyeckoil IaTOAOTUM U
DKOAOIMM 4YeA0BeKa, IPUMEHeHMsI MeTOAOB MaTeMaTMKO-KapTorpapudeckoro MoOJAeANpPOBaHI,
VHTETpaAbHbIX OLIEHOK PICKa 340pOBbs, U TPeThbs, UPKyTCKas MeAuKo-reorpadpuyeckas 111Ko4a Ha Oase
Mucturyra reorpadpum mm. Couasnl B.b., koTopas maydyaeT IIpOTHO3bI BO3MOXKHBIX PUCKOB A5
HaceJAeHMsl BCAEACTBME OCBOEHMs HOBBIX PaliOHOB M aKTMBM3alMM IIPUPOAHBIX O4Yarop 0O.e3Hei,
IIpOsIBA€HNs OMOTeOXMMMYECKNX DHAEeMMI, MeTeoTponHbIX peakiuit [15, 19-23]. Ha Gase Vucruryra
9KOAOTUM IPUPOAHBIX cucteM Akagemun Hayk PecrryOaukm TaTtapcran yueHbIMu-Teorpadamm A.I.H,
npopeccopom Tpopumoseim A. M. u xrH Iakumposorr IO0.A. Opia mpoBeseH aHaAM3
IIPOCTPaHCTBEHHOIO pacIpejeseHns 3ab004eBaeMOCTM HaceAeHUs KaK KOMILAeKCHOTO MHTerpaAbHOTO
IIOKa3aTeAsl KayecTBa OKpYy>Kalollleil cpeabl, IeAbl0 AAHHOIO MCCAeJOBaHMS SIBASAOCh M3ydeHUe
ocobeHHOCTell BAMAHMA (PaKTOPOB OKpYy»KaloIeil cpeAbl Ha (opMUpOBaHMEe IIPOCTPaHCTBEHHON
CTPYKTYypBl 3aboaeBaeMocTH HacedeHus pecnyoaukm Tarapcran [24]. Meaumunckas reorpadus
BKAIOYaeT B ceOs Takue HallpaBAeHMs, KaK TUIMeHa, ITpodeccroHalbHOe 3J0pOBbe, MeAUIIMHCKas
DKOAOTUsA, MNPUPOAHO-OYaropble MHQEKINY, aHTPOIOTeHHble BO3AeNCTBUs, TeoMH(POPMaIVIOHHbIe
TeXHoAOoTUM ” Ap. /JlaHHOe HampaBAeHMe sBAsSETCS 4acThIO COIfalbHO-Teorpapuyueckoll HayKu U
¢gopmupyercst Ha CThIKe TyMaHUTaPHBIX, €CTECTBEHHBIX 11 OOIIIeCTBeHHBIX HayK.

B Kazaxcrane Ha coppeMeHHOM ®Tarle B cucreMe Munucrepcrsa 3apapooxpanenns: PK nayunbrit
IIOTeHIaA MO AaHHOMY HanlpasaeHuio mnpeacrasaeH PITI «HarnmoHaabHBI Hay4dHBIN IIEHTP 0COOO
omacHpIXx MH}peKmii nMeHn Macryra AjiknmbOaeBa» C TeppUTOPMAABHBIMU IIpPeACTaBUTEeAbCTBAMU
IIPOTMBOYYMHBIX CTaHIIMII B perMoHax, M3Yy4daloTcs IpoOJeMBl 0COOO ONACHBIX KapaHTMHHBIX U
IIPUPOAHO-OYATOBBIX ~ 300HO3HBIX MH(EKIIMOHHBIX 00/e3Hei, OCyIIlecTBAsIeTcsl  oOecriedeHie
Oomoaormueckort OesomacHocty, a Takke PITI «HammoHaabHBII IIeHTp TIUIMEHBl Tpyda U
npo¢ecCOHaAbHBIX 3a00/AeBaHMII» HbIHe peopranmsosad B HAO «MeaunmHcKmit yHUBEpCUTET
Kaparanapr», nmeronmii HaydHbIll 3a4ea II0 M3YYeHUIO IPUYMHHO-CA€ACTBEHHBIX CBA3eN B ClUCTeMe
«CpeAa-340pOBbe», 0OOCHOBAHMIO KOAMYECTBEHHBIX 3aBUCUMOCTeN «03a-d(PPeKT» MeXAy BpesHBIMU
IIPOMBIIIIAEHHBIMI  (paKTOpaMM, COCTOSIHMEM  IIPOM3BOACTBEHHON, OKpYy>KaloIlleil  cpeAbl U
IIOKa3aTeAsMI 340POBbs PaOOTAIOIINX, a TAKXKe IIPOKMBAIOIINX B yPOaHIU3MPOBAHHBIX TEPPUTOPUSX.
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Hayunble nHTEpecH B 001acTy MeAMIIMHCKOI reorpaduy, AaHAIIadpToBeAeHNs1, TeoOMOpPOAOTUI,
re09K0A0TUM, I0YBOBeAeHN s, KapTorpaduiu mpeAcTaBAeHsl A.I.H., mpodeccopom Vimankyaoseiv ML.IIL,
B CBOMX TPyJax OH Tak>Ke OINChIBaA AaHAIIA(ThI KOHYCOB BBIHOCA apUAHBIX TePPUTOPUIL, TpoOAeMBbI
3arpsi3HeHNs1 aTMOCQEpPHOTO BO34yXa, BOIPOCHI OMYCTHIHMBaHUA 1 Ap. [25-27]. Kr.H, AoneHT
Awmearuenko n k.rI.H. IIxypmnckmit b. B. nHa 0ase 3amagno-KasaxcraHCKOro rocyAapcTBeHHOTO
YHMBEpCUTeTa IIpOBeAu MccaejoBaHue MeAuKo-Teorpadgpudeckoil cutyanum s 3anaano-Kasaxcranckoii
00aacTy 1ocpeACTBOM KOMILAEKCHOTO aHaAM3a B3aMOCBsA3el MeXAy 3a00.1eBaeMOCThI0 HaceAeHUs U
YCAOBUAMM OKpY>Kalolllell cpeAbl M IIpOBeAM Ha OCHOBE HTOIO aHaaAm3a MeAMKO-Teorpaduueckoe
paiionnposanne 3anaaHo-Kasaxcranckoir ob6aactu [28]. A.m.H., npodeccop AmanOekoa A.Y.
0o0ocHOBasa OCOOEHHOCTM IIaTOreHe3a IIBIAeBBIX 3a00AeBaHMil AeTKMX, KPUTepUU oIpeseleHus
IIpOM3BOACTBEHHO-00YCA0BAHHBIX 3a004eBaHNil 1104, BO34eICTBIeM BpegHbIX (PaKTOPOB ITPOU3BOACTBA
[29]. A.m.H., mpodeccop MoOpaesa A.K. nmzyunaa ocobeHHocTn GpopmMupoBaHus MpodeccroHaabHBIX
VMHTOKCUKAIINIA, B psle 9KCIIepMMeHTaAbHBIX pPaboT B 2abopaTopum 1podeccroHaAbHOi TOKCUKOAOTUN
BBIABIAA KAETOUHBIE MEeXaHU3MBbI JOKAVHIYECKMX M3MEHeHUi NP BO3AeNICTBUU HeDAaronmpusATHBIX
(axTOpOB, CBA3AHHBIX C IPOMU3BOACTBOM TOpPHO-MeTaAAyprudeckoit mpomsiiaensocru [30, 31]. A.m.H,,
npodeccop Hamaszbaesa 3.V. naydyasa mporiecchl 3arpsAsHeHNs] aTMOC(EpPHOTO BO3AyXa TOKCMUHBIMMU
BeIllecTBaM! B IIPOMBIIILA€HHBIX TOPOAAX, BbIsIBIAA 3aKOHOMEPHOCTh pocTa 3a001eBaHMI AbIXaTeAbHOM
CHICTEMBI B CBA3M C HeOAaronmpuATHON DKOAOTMYECKON ODCTaHOBKO, OmpejeAsida HaAuMdue TXKeAbIX
MeTaA40B B O10cpejax opraHusMa y pabounx ¢ BpeAHBIMU M OIIaCHBIMU YCAOBUAMU TpyAa [32, 33].

BuiBoabl

Taxknm obpasom, MeguIIMHCKas reorpadusl HaXOAUTCS Ha CTHIKE pa3ANYHBIX HayIHBIX AVICIIATIAVH
" TeOpuii B 001aCTU DKOAOTUN YeA0BeKa, CpeAbl 0OUTaHM: 1 61ocdeprl, pallOHNPOBAHNS TEPPUTOPUIL,
TUTVEHBI, SIAEeMIOA0TUN, YKOHOMIYECKOTO MOAEANPOBaHI, OMOCTaTUCTUKN ¥ KapTOrpadpupOBaHs
[34, 35]. B Hacros1Iee BpeMs mpoOaeMbl 3a001eBaeMOCTU HaceAeHMs SABASIOTCA IIPYOPUTETHBIMY, B UX
pelleHny IPUHUMAIOT yJacThe MeAULVHCKMe pabOTHMKM, y4deHble, IICMXOAOTM, NMOAUTHUKU U Ap.,
HEoOXOAMMOCTH TaK>Ke AaHHBIX MICCA€AOBaHNI II0AAEPKUBAIOT U reorpadl.

Caeayer ormeruts, uro B KaszaxcraHe 40 HACTOAIIEro BpeMeHU MCCAeAOBaHUS IIPOBEAEHBI B
o0aacTy 0DOIIeCTBEHHOTO 34paBOOXpaHeHNs, 0OOCHOBaHNS IMTYEHIYeCKIX HOPMaTUBOB, OLIEHKI PYICKa
n ymepba 340pPOBBIO, TEXHOTEHHBIX 3arps3HeHmui, (GOopMUPOBaHUA IPOPECCHMOHAABHBIX W KO-
00yCAOBAEHHBIX 3ab04eBaHMIL, paspaboTKM AOHO3010TMYECKIX MEeTOA0B AVIaTHOCTUKN
IIPOM3BOACTBEHHO-00YC/10BA€HHOI I1aTOAOTUY, SIIMAMOHUTOPVHTA IIPUPOAHBIX OY4aroB KapaHTIHHBIX 1
0c000 onacHbIX MH(PEKITMOHHBIX 3a00AeBaHMII I Ap.

B ®TOI1 CBA3M IpeAcTaBAseT HAy4YHBIN MHTepec pabOTa, KOTOPYIO cAelyeT IIPOBECTI aBTOpaM B
pa3paboTke  MeTOAOAOTMM  MeAMKO-TeorpapMUeckoro aHaaAmsa TeppuUTOpuUil (Ha IpuMepe
IentpaapHoro Kasaxcrana) Kak Hay4HOI OCHOBBI OOeCITI€4eHMUs DKOAOTMYECKON Oe30ITacHOCTU U
IIpOBeAeHI s TeppPUTOPUAALHO AndPepeHITPOBaHHBIX KOMIIL1€KCOB 1popUAaKTUIECKIX
MeponpusaTuii. OCHOBHOe BHIMaHIE AO/AXKHO OBITh OOpallleHO Ha pa3dpabOTKy ITOAXOAOB K M3YIEHUIO
MeAVKO-TeorpadpMIecKX aclIeKTOB CUCTEMBI «9eA0BeK - OKpY>Kalolljas cpeja», Ha COBEpPIIIeHCTBOBaHIE
MEeTOAOB MeJAUKO-TeorpadpMIecKoro aHaaAm3a ¥ KapTorpapUpOBaHMSI W peIleHre AAsl MOAEABHBIX
TEPPUTOPUIL IIPAKTUIECKUX MeAVKO-TeorpadpuaecKnx mpoodem.
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Opraanik KasakcraHaarbl MeAUIIMHAABIK-TeOrpadpusAbIK 3epTTeMelepai 3epTTeyaiH FhLAbIMU-
TeOPUAABbIK aAFbIIIapTTapPhI

Anaarma. Makazaga Opraasik Kasakcranaarsl MeAMIIMHAABIK reorpadusAbIK 3epTreMeaepai
3epTTeyAiH FBLABIMU-TEOPUSIABIK KaFijadapblH Heridgey MakcaTblHAa AyHMeXy3i >koHe Kaszakcran
OoripiHINIA Teorpadusl FBRIABIMBL AAMYBIHBIH TapUX!U JKoHE 3aMaHayM acleKTilepi MeH MeAUIHaABIK-
reorpaIsIABIK 3epTTeMelep CalachlHAAFBl FBLABIMI 3epTTeylepre Taljay >KacaAbIHABL AABIC JKoHE
JKaKbIH IeTeAAepAiH opTypAi FBIABIMU MeAUIIVHAABIK-TeOrpaUsAbIK MeKTeITePiHiH FBLABIMU
3epTTeyaepiHiH Herisri OarbITTaphl KepceTiaai. JKyprisiareH rpIAbIMU 3epTTEYA€PAiIH KBICKAIIA TalAayhl
KasakcranHbIH Kasipri reorpapusiAbK FELABIMBIHAA MeAVIIHAABIK-TeOrpaIsIABIK 3epTTeyAepAiH
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JKeTKiAiKci3 JaMy JopeskeciHiH, TaOMFM, aHTPOIIOTeHAIK, 94€yMeTTiK-DKOHOMMKAABLIK ¢aKropaap
acepaepiHiH  3epTTeAMereHAITriH KepceTyre MYMKiHAIK Oepe  OTHIPHIN, eAAiH  >KeKedereH
aliMaKTapbIHAAFBl MeAMIIMHAABIK-TeorpausAbIK >Karjaliabl KaABIITaCTBIPy KapacThlpblaraH. byHbIH
31 94eyMeTTiK-DKOHOMUKAABIK JAaMYABIH Kasipri Ke3eHiHJAeri ayMakrapda MeAUIIMHAABIK-
reorpapusAAbBIK TaljayAblH CepIliHAl ©3repill OTBHIpATBHIH MaceaelepiH, DKOAOTMUAABIK KOAaChl3
aliMaKkTapJarbl TeorpapUsAbIK >KoHe TeXHOTeHAIK (paKTopAapAblH KOFaMABIK TaOUFM OpPTaHBIH
Ka/bIIITaCyblHa 9CepiH OJaH 9pi 3epaedeyaiH yaKTBLABLABIFEI MeH OoJalllaFblH Heri3Aeyre MYMKiHAiK
Oepeai. Opraasik KasakcraH MbIcaAbIHAA XaABIKTBIH A€HCAyABIFbI KOPCETiATeH.

Tyitin ce3aep: MeAuIIMHAABIK Treorpadusl, MeAUIIVHAABIK-TeOrpapUAALIK — 3epTTeyaep,
AeHcayAbIK KayIliH Oaraaay, FBLABIMU MeKTelTep, AeHCayAbIK CaKTay.

K.A. Battakova, A.A. Saipov
L.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan

Scientific and theoretical prerequisites for the study of medical and geographical research in
Central Kazakhstan

Abstract. The article analyzes scientific research in the field of historical and modern aspects of
the development of geographical science and medical geographical research in the world and in
Kazakhstan, in order to substantiate the scientific and theoretical foundations for studying medical
geographical research in Central Kazakhstan. The article presents the main directions of scientific
research of various scientific medical-geographical schools of the countries of far and near abroad. The
brief analysis of scientific research allows us to state the fact of the insufficient degree of development of
medical and geographical research in the modern geographical science of Kazakhstan, the lack of study
of the influence of natural, anthropogenic, and socio-economic factors on the formation of the medical
and geographical situation in certain regions of the country. This allows us to justify the timeliness and
prospects for further study of the dynamically changing problems of medical and geographical analysis
of territories at the present stage of socio-economic development, the influence of geographical and
technogenic factors in ecologically disadvantaged regions on the formation of public health of the
population on the example of Central Kazakhstan.

Keywords: medical geography, medico-geographical research, health risk assessment, scientific
schools, public health.
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noomonasemorx  meppumopuii  peuroti  doaunvt. Cosdana arnumayuonnas ['VC-moderv
samonienus uccaedyemozo odvekma - yuacmox 0oAunvl p. Ecurv 6aus 2. Ilemponasroscka
(Cesepo-Kasaxcmatickas — o0aacmv),  umo  nodéepzaemics. — exXez00HbIM — UHMEHCUSHBIM
samonienusm. Modeauposariue cueHapus NPOU3BO0UAOCH HA  OCHOGE UOPOAOZUHECKUX
xapaxmepucmux, undopmayuu 00 YyposHsx nodHsmus 600vt 34 onpedereHHbvlil nepuod, a
maxxe O0aHHuIX 0 pervede c ucnorvdosanuem uncmpymenmapues ArcGIS ArcScene.
Hcnoavsosantivie memodo - cpagHumervro-zeozpaduueckutl, xapmozpaduueckuti, Habaroderue,
noaegvie memodol, I'VIC-mexnorozuu. Viccaedosariue cocmoum u3 HeCKOAbKUX IManos, Komopuie
éKAtOUAtOm caedyroujue 3a0awu: coop u 00o0uieHUe AHAAUNUYECKUX OAHHBIX 0 2UOPOAOZUECKOM
pexuMme, gecetiem noA0600be, NAB00KOBVIX AeAeHusax Ha p. Ecurv, cosdanue yupposoi moderu
peavedpa no Odannvim  SRTM, cosdanue npozHosHol MoOeAU 3amonAeHus 60AU3U 2.
Iemponasaoscka. IloAyuennvie pesyrbmamuvl Mozym Ovimb NOAESHBL OASL NAAHUPOSAHUS U
nposedeHust Meponpusimuil no npedynpexoeHuto HpessuiiaitblX CUMyayuii, CesA3aHHuIX C
nAaso0K06LIMU AGACHUAMU HA peKe.

Karouaesble caosa: modeauposatiue, I'VIC, darnvie ducmanyuont020 30HOUPosarus 3emAau,
UuPposas moderv perveda, doAUHA peKu, 3amonietue.
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BBeaenne

Pexa Ecmap — ocHosHas BogHas aptepus Cesepo-Kasaxcranckoi m AKMOAMHCKON 00aacreii,
naomagab Ecnanckoro peunoro 6acceitna 177 Teic. KM?, Ha TeppuUTOpUM Harel pecityoanky — 113 Thic.
kM2, VlcTok Haxoaurcs B ropax Huss, B BepxHeM TedeHUH peka IPOTeKaeT I10 Y3KO AOAMHE B CeBepo-
3amaJHOM I 3ara/HOM HaIpaBAeHMM, HIDKe I.ACTaHa IIPOMCXOAUT pacllMpeHre AOAUHBI Ha IOTO-
3arad, Aalee Ha cepep (Ilepeg I. Jep>KaBUHCK) U ceBepo-BocToK (r.llerpomasaosck). Ilutanue pexn
Ecuap cherosoe. 3amepsaHme HauMHaeTCs B Hadade HO:AOps, BCKPHITHE peKM B alpeae-Mae.
MaxkcuMaabHBI ypOBeHb IMMOAHATIS BOABI B IIePIO/, BeCeHHero I1010BOAbs IIPUXOAUTCS Ha Mall-UIOHb. B
HIDKHEeM TedeHNI peKa B 9TOT epuo/ pasansaercs 40 15 kM. Cpeannit pacxoa y 1. Ilerponasaoscka 3a
1975-2019 rr. — 60.0 M3/cek, HanbGoapmmit 2420 M3/cek 3a 2017 r. OcHoBHBIe mpuTOKN — KoayroHn, JKabait,
Axkan-Oypayk (mpasble). Ha pexe pacrioaoskenst Bsuecaasckoe n Cepreesckoe BogoxpaHuaniia. Boasr
UCIIOAB3YIOTCSI B OCHOBHOM 4451 BogocHaOxkeHms u oportenus [1, 11]. VIHteHcnBHOe TasHMe CHESKHOTO
IIOKPOBa B BECEHHUII IIePIOJ, HEPeAKO CAYKMUT IIPUYMHONM IIaBOAKOBBIX SBAEHMII Ha peKe, 3aTOILAeHIs
IIpMAeralonux K JoAnHe Teppuropuit. ITporeccrr 3aTonaenns B Buae 1104A0BOAUI U TaBOAKOB HAHOCST
3HAaUMTeABbHBII HKOHOMMYECKUil yilepO. B mepmos Takmx dpesBblYAiHBIX CUTYalMI ITPOMCXOAAT
IIOBpEKJEeHMe U paspylleHne >KMUABIX ¥ IPOU3BOACTBEHHBIX 3J4aHMII U COOPYKeHUil, OOBLEeKTOB
HQPaCTPYKTypPhl, 3aTOILA€HIE U ITIOATOILAEHIE CeAbCKOXO3ACTBEHHBIX YTOAWI, IPUBOAAIIINE K Tndean
II0CEeBOB, BO3HMKaeT yIrpo3a AOMAIlIHMM >KMBOTHBIM, a IJaBHOe — 3J0POBBIO M >KM3HIU HaceAeHN,
IIPOKMBAIOIINX BOAM3M pekn [12].

Aas  TOpeaylpesXaeHMsl dpesBbYaliHBIX sABAeHMII Ha p. Ecmap pacnoaaraercs cucreMa
TIAPOIIOCTOB, MpeAHa3HaYeHHBIX 4451 OCYIIeCTBAeHNS HaDAI0AeHNI 3a IMAPOAOTUYeCKIMI,
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TUAPOXMMMYECKMMI XapaKTepucTuKamMu 1 mnapamerpamu peku. Ognako Aas 0oaee JeTaabHOTIO
U3Y4YeHNs, OLEHKM ¥ TOYHOTO IIPOTHO3MPOBAHMS ITaBOAKOBBIX SIBAEHUI WX KOAMYECTBO SIBASETCS
HeAOCTaTOYHBIM. VIMeromuecss MaTepuaabl HeJOCTaTOYHBI A4S ONpeAeAeHMSI 30H BO3MOXKHOIO
3aTOILAeHNs, pelleHus MOpaKTUIecK!Xx 3ajad. DTO 3aTpPysHsAeT CBOeBpeMEeHHOe BBIIIOAHEeHUe
COOTBETCTBYIOIIUX paOOT IO MpeAyIpesXAeHIIO ITaBOAKOBBIX SBAEHNI, CHIDKaeT MX (P PeKTUBHOCTb.

AKTyaAbHOCTh MCCA€AOBaHUs CBs3aHa CO 3HAYMTEABHONM XO3AJICTBEHHON OCBOEHHOCTBIO U
3aCeAeHHOCTLIO A0AMHBL p. Ecmap m npuaeraomux K Heil TeppuTopuil. 34ech pacrojaraercs
MHO>KeCTBO HacCeAeHHBIX ITyHKTOB, 00AacTHON IieHTp — TI. IleTpomaBaoBcK, CeabCKOXO3sCTBEHHbBIe
YTOADSL.

Lleas nccaeaoBanns 3aKaiodyadach B OIpeAeAeHNI YJacTKOB 3aTOILAEHIUS ITaBOAKOBBIMU BOJaMU
II0CPeACTBOM MoJeanpoBaHus Ha ocHose MaTtepuaaos 443 B I['TIC-cpeae na npumepe p. Ecuas.

Marepuaabl 1 METOABI NCCAEAOBAHIS

B ocHoBy Meroaoaormueckort 0a3bpl MCCAeAOBaHMUS AeTAM IyOAMKaIlMU TeOpeTUYecKoro u
IIpaKTUIEeCKOTO XapakTepa II0 TreomH(pOpManmoHHOMY Kaprtorpaduposanuio. Ocoboe BHUMaHUeE
yA€A€HO U3y4eHMIO OIbITa ¥  pPe3yAbTaToB MCCA€JOBaHMII IO KapTrorpapupoOBaHUIO U
reorHPOPMaIIMOHHOMY MOJeANPOBAaHMIO peabeda ¥ ero IapaMeTpoB AAsl peIleHNs IPaKTUIeCcKUX
3agau. Cpeau HUX caeayeT Ha3BaTh TPYAbI caeayioniux apTopos: A.M. bepasnra, K.A. Caanmesa, J1.K.
Ayppe, B.C. Tukynosa, T.B. Bepemaka, A.B. Komkapesa, C.B. Ilbsankosa, B.II. Crynmua, T. Xenraa
(T.Hengl), I.S. Evans u ap.

B xo4e mccaeaoBaHms mpuBAeYeHBl AUTepaTypHble, (pOHAOBBIE I apXUBHLIE AaHHBIE, MaTeplalbl
ruapoaornmyeckux Habaogennit ¢puanaaa PITI «Kasrmapomer» mo CKO, Tonorpaduueckme KapTbl,
CXeMBI TeppPUTOPMAABHOIO (CeAbCKOXO3SIICTBEHHOTO) 3eMAEYCTPOICTBA, Marepuaabl, ITOAy4eHHBIE B
Ipoliecce MOA€BBIX ¥ KaMepaAbHBIX paboT, BEIIIOAHEHHbIe B niepuod 2019-2022 rr., o0caea0BaHMs 30H
I1eprOANYEeCKOTO 3aTOIIAeHMsI Ha MEeCTHOCTM, COLIMOAOTMYecKOrO OIIpoca >KUTeAell HaceleHHBIX
IIyHKTOB, PaCIIOA0XKeHHEIX B A0AMHe p. Ecnab.

[Tpu MoaeanpoBaHMY TTaBOAKOBBIX SIBA€HUI (V1A ITOAOBOAMIT) U BEI3BAaHHBIMY MIMU 3aTOILA€HUIA
HeOOXOAVIMBI He TOABKO TMAPOAOTMYECKNe XapaKTepUCTVUKM, MHQpopMaums 00 YPOBHAX HOAHATI
BOABL, HO U TOYHBEIE JaHHBIE O peabedpe MECTHOCTH. B KauecTBe MCXOAHBIX AQHHBIX A4Sl A€TaAbHOTO
U3y49eHNs1 M KaprorpapuposaHmsi peabeda MCCAeAyeMOV TeppUTOPUM JCIIOAb30BaHBI MaTepraabl
AuctaHiuoHHoro 3oHauposaHnsa JeMan (A33) — SRTM (Shuttle Radar Topography Mission, 2000),
uMeronecs: B OTKpHITOM goctyre. Jannple SRTM mpeacraBasioT coboit Marepuaabl pajapHO
Tornorpapuueckoil CheMKHu C pasperieHneM Iopsika 90 merpos (3 yraosple cekyHABI) [13]. Aas
BBIIIOAHEHNsI KapTorpadpuiecknx padot BeiOpan ydactok N50, oxsaTsiBaromniuii moimy p. Ecuas.

B mccaeaoBaHMM MCIIOAB30BaHBI METOABL: CPaBHUTEABHO-TeorpadpiaecKmii, KapTorpadpraecKuii,
HabaoeHne, moaessie Mmetoasl, [ VIC-TexHoaormm.

Kaprorpaduposanne u MogeamposaHme peavedpa BBIIIOAHIAOCH C  VCIIOAB30BAaHVEM
nporpaMmHoro obOecriedenuss  ArcGIS 104 (ESRI Inc.). JaHHbII HOpOrpaMMHBINL  HPOAYKT
XapakTepu3yercsl IIMPOKUM HAOOPOM WMHCTPYMEHTOB U MOAyAel, (PYHKIVOHAAbHBIE BO3MOXKHOCTU
KOTOPBIX IIO3BOASIOT BBIIIOAHATh pasAMYHbIe OIlepalluy He TOABKO AAsd KapTorpadupoBaHNs,
pa3paboTKN pa3AMYHBIX KapT, IIPOCTPaHCTBEHHOTO aHaAM3a, HO I MOA@AMPOBATh IIPOLIeCChl 1 SIBAeHM,
OCyIIeCTBAATL HporHosuposanue [3, 5, 8, 10].

/JeTaabHOe 1ccael0BaHNe BBIIIOAHAAOCh Ha IIPUMepe ABYX KAIOUeBBLIX y4acCTKOB, PacIIOA0KeHHBIX
B HIDKHeM TeueHuu p. Ecmab. JaHHBIe y4acTKM OTHOCSTCS K 30He IMOTeHIIMaAbHOIO IaBOAKOBOIO
noaroraenus. Kaiodepoit ygyactok 1 — OpUTOpPOAHBIN ITOCEAOK 3apeyHblli, KAIOYeBOI y4acToK 2 —
IToaropa, oaun us paitonos r. Ilerponasaoscka. ITaomaasr karouespix yuyacTkos cocrasmaa 105 ra u 52
ra, COOTB€TCTBEHHO.
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MccaeaoBanne BKAIOYAAO ps/ DTANoOB, B XOAe BBIIIOAHEHMs KOTOPBIX PellaAuCh CAeaylolye
3agaun: cObop m 0OOOIIeHMe aHaAUTUIEeCKUX JAAaHHBIX O TIMAPOAOTMYECKOM peXIMe, BeCeHHeM
I1010BOAbE, TTaBOAKOBHIX sBAeHMAX Ha p. Ecmas, cosganme mmdposoit Mogean peareda IO AaHHBIM
SRTM, cosaaHme IpOTHO3HOI MOAeAN 3aTOIlAeHNs BOAn3u T. IleTrpomnasaoscka.

Ha navaabHOM 9Tame A4s COCTaBA€HUS MCXOAHONM XapaKTePUCTUKU TeppUTOpUM IIpOBeeH
COIPsDKEHHBIN aHaAU3 IPUPOAHBIX KOMIIOHEHTOB A0AuHBI p. Ecmap, ocoboe BHMMaHMe yAeaeHO
TUAPOAOTMYECKUM XapakTepucrukaM. OCHOBHO 9TaIl pabOThI 3aKAI0YAACS B IIpUBeAEHIN MaTepualoB
AA3 B Tpebyemylo Kaprorpadpuueckylo MOpoekumio, ux Jemmdpuposanun. AemmdpupopaHue
CHUMKOB OCYIIeCTBASA0Ch BPYYHYIO IIOCPeACTBOM CTPYKTypHO-Teomopdoaorundeckoro meroga (CI'M).
ITo matepmasam SRTM mnoaydeHsl OpTOQOTOILAaH, MaTpUIIBI BBICOT MecTHOocTH. Ha mx ocHose
paspaborana nudposas Mogean peaveda (LIMP), kapra naactuku peaveda u 3D-Mogeas nccaeyemort
tepputopun. JocropepHocts mnoaydenHoit IIMP Oblaa moBbiIleHa IyTeM KOPPeKTUPOBKM U
yAydIleHusl IpU IIOMOIIM MHCTPpyMeHTa «3alloAHeHMe». VIcxoaHble JaHHBIe 1O peabedy AOAVHBI
IIOCTPOEHBI M30IUIICAMI B BEKTOPHOM BHAe, IIIaT TOPM30HTaAelt coctapaseT 5 M (puc. 1).

BuicoTa, m
Beicokui : 141

Hwzknid : 87

Pucynox 1. lIndposasa moaean peabeda novimMsl p. Ecmab 86amsu . IleTponaBaosck

OgnuM 13 HampaBAeHUII NpUMeHeHUs coBpeMeHHBIX cpeacts I'VIC-texnoaormii, Marepuaaos
AA3, uMeromux Ba’kHOe IpaKTU4YecKoe 3HaueHMe, SBASeTCA MX MCII0Ab30BaHMe IIPY IOCTPOEHUM U
obpaborke IIMP u reomHdopMarioHHOM MOAEAMPOBAHUM 30H 3aTOILA€HUS IIPU I1aBOAKOBBIX
sBAeHNsIX. OCHOBHBIM CIIOCOOOM oIpejeAeHNs 30H 3aTOILAeHNs B Ilepuo/ I1aBOAKOB M IT0AOBOAMII B
ITIC sBAsieTcsl TIOCTpOEHMe HaKJAOHHBIX ITOBepXHOCTell. /JaHHble IMOBEPXHOCTM ITO3BOASIOT Hamboaee
0A13KO OIlpeAeANTDb 3epKalo UAU YpOBeHb BO3MOKHOIO IOAHATUS YPOBHsI BOABL /Jajee ompeaeasioTcst
AVIHUY TIepecedeHIsl DTUX IIOBepXHOCTel! ¢ 11 pPOBOI MOAEABIO MECTHOCTH, ITO3BOASIONIE BBIAEAUTD U
OKOHTYPUTD 30HBI ITIoATONIAeHUA [2, 4, 6, 7, 9]. BblaeaeHne KOHTYpOB 30H 3aTOILAEHISI IIPOU3BOAAOCDH C
MCII0AB30BaHNeM MHCTPyMeHTapus IMPOrpaMMHON 000104ku ArcScene rmyTeM Ha/AOKeHUs CAOSI BOABI
Ha KapTy peabeda.

C nomompio gynknmonHasa I'VIC B ArcScene Ha ocHOBe KapThl YKAOHOB IOAy4YeHa TpexMepHas
MOAeAb 3aTOIlAeHNs KAIOUEBBIX Y4YacTKOB, KOTOpas BU3yaAM3MpOBaHa U IIpejcTaBAeHa B BUAe
aHyManum (puc. 2).
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Pucynok 2. CrieHapuii BO3MOXHOTO 3aTonaenns B ArcScene

B Xxoge ampoGanum MeTOAUKM MOJAeAMpOBaHMs ObLAM pacCMOTPEHBI ClleHapuy, IO3BOASIONINe
OIpeJeANnThb 30HbI 3aTOILAEHNs IPU MaKCMMaAbHOM ypPOBHe IogbheMa BOAbl B p. Ecmas. ITo gaHHBIM
Aenapramenra UC CKO BeanymHa MaKCMMaAbHOTO HOAbeMa YPOBHs BOAbI B p. Ecuab Ha rugponocre
64us3 1. Ilerponasaoscka B 2019 r. cocrasmaa 94,0 m [12]. I'panuIia 30HbI, MOAy4eHHas IIpY IOCTPOEHNM
MOJeAal, IO3BOASIeT OIpeAeAUTh YacTMYHO MAM IIOAHOCTBIO 3aTOILA€HHBIE YYacTKM, Hace/AeHHBIe
IIyHKTBI, AOPOTM, MOCTBI U Apyrue OOBeKTH MHPpacTpyKTypsl. IlocpeactBoM MogeampoBaHms
clieHapus TIOCA€ACTBMII 3aTONAEHMS MOXKHO OLIEHUTh BO3MOXKHBIE MacIITaObl 3aTOIAEHMs,
OIpeAeANnThb U CBOEBPEMEHHO IPeAIIPUHATh MePhl IO HPeAyIPeXKAeHNIO YPe3BbIYaifHOM CUTyallun A0
VIX HaCTYTLAeHMSI.

ITpoBepka cTerneHn COOTBETCTBUSA pe3yAbTaTOB MOAEAMPOBAHNS 30HbI 3aTOILAEHILS, ITOAYJEHHBIX C
ucrioapsosannem I'VIC u marepuaaos A3, ocyiiecTBasaach NOCPeACTBOM COIIOCTaBA€HMs T'PaHUITBI
3aTorAeHns1, 3apUKCHPOBaHHON Ha AaTty HaBogHeHu:s1 2019 r. KpoMe TOro, mpoBoAma0Ch corocTaBAeHue
C TpaHMIIeN 3aTOILACHNS, II0AYYeHHON IIyTeM MHTePIIOASIINI BLICOT Ha OCHOBE 3HAUYEHMII yPe30B BOABL,
yBeAMYEHHBIX Ha BBICOTY ee IlogbeMa BO BpeMs HaBogHeHMs. Ilyrem corocrasaeHus TeppuUTOPUIL,
MOABEPIHYBIIMXCSA HOATOILACHMIO ITaBOAKOBBIMU BogamMm B 2019 r., BbpIsIBA€HA IIOTPEIIHOCTh
MOJeAMPOBaHNs 30HBI 3aTOILA€HMS B BOCTOYHOM JacTy Ioc. 3apeunsiii. Ha KapTe BbICOT, IOCTpOEHHOI
Ha ocHoBe SRTM, sroT yuactok Haxogurcs sbire 100 M, ogHako, 110 gaHHbIM Jemnapramenra UC CKO
[12] nmocaeannit noasepraercs MpaKTUIeCK! e>Kero4HOMY 3aTOILA€HUIO I1aBOAKOBBIMM BOAAMIL.

PeSYIH)TaTbI nccaea40BaHMsI I IX o6cy>1<4enme

B pesyabraTe BBIIIOAHEHHBIX MCCA€AOBaHMII Ha IpUMepe KAIOUYEeBBIX YYacCTKOB COCTaBA€HBI
undposas Modeab peabeda, TpexmMepHas MoAeAb 3aTrorndeHus AoauHbel p. Ecnas. ITo cocraBaeHHBIM
MogeasM peabeda BUAHO, YTO IPM YCAOBUM MAaKCHMaAbHOTO IIOAbeMa ypoOBHA BOoAbl B p. Ecuap
3HaUMTe/AbHas I1A0I]adb TEPPUTOPUM HOABepraercs 3arorieHnio. [IoAHOCTBIO 3aTOILA€HHBIMU CTaAM
3HaYMTeABHAs YacTh OC. 3apeuHeni 1 parona Ilogropa. ITog Bogoint okazazocs O0oaee 140 >XMABIX 1
IIPOM3BOACTBEHHBIX OOBLEKTOB, Aoporn. Ceppe3HO MOIYT IOCTpajaTh CeAbCKOXO3SCTBEHHbIe YTOAbS,
Cag0BO-OTOPOJHBIe ydacTKu. I1a10111a46 TOTEHITMaAbHOTO 3aTOIA€HN cocTaBuAa 6oaee 620 ra.

I['TIC-nakeT 103BOAsIET TaKXkXe CMOAEAUPOBATh IIOCAEACTBMS UPe3BBIYAllHOM  CUTyallul,
BBI3BAHHOI BO3MOJKHBIM ITPOPBIBOM JAaMOBI MAM IIAOTMHBI, PacCYMTaTh 30HY KaTacTpoPUIecKOro
3aTolAeHus MIpuieramlieil MecrHocTn. Kpome TOro, MOXXHO BBIIIOAHUTL pacdeT CTaTUCTIYECKIX
XapaKTepuCTUK (MMHNMMAaAbHasA, CpejHssd, MaKCUMaAbHas I1yOnHa, oObeM BOABI) 30HBI 3aToraeHns. C
IIOMOINBIO  (PYHKIIMM MporHosuposaHus Ha ocHose [TIC MOXHO OCyIIecTBAsATh KpaTKo- U
AOATOCPOYHBIN IIPOTHO3 I1aBOAKOBBIX SIBA€HUV B IIOVIME M PYCAOBOM CUCTEME B IPOCTPAHCTBE U
BpeMeHI.
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B 30Hax BO3MO’KHOTO MaBOAKOBOTO 3aTOILAEHM: ITOAy4eHHble KapTorpaduyeckye MaTepyaabl
MOIYT OBITh IOAE3HBI IIPU OlleHKe MOTeHIIMaAbHOIO pUCKa HACTYIIA€HNUs 4Ype3BbIYaifHOM CUTyalluu,
paspaboTke HamboJee palMOHAABHBIX TMAPOTEXHMYECKMX CIIOCODOB 3allfUThl AAaHHON TeppUTOPUU U
IIpUAeTaloNIMX y4acTKOB, IO3BOAAT CBOEBPEMEHHO IIpeAIIPUHATh Mephl, KOTOpble IOMOTYT CHU3UTH
MaTepuaAbHBIN M COLMAAbHBIN YIIIepObl OT HABOAHEHNS.

Hapsay ¢ sTum paspaboTaHHble KapTorpaduueckyue MaTepyaabl MOTYT ITIOCAY>KUThH OCHOBOM A
COCTaBAeHMs KapT MPOABAEHNs BOAHO-DPO3MOHHBIX IIPOIIeccoB, 3a00AauMBaHNsl Ha PacloAaraiomixcs
B AOAMHE CeAbCKOXO3ACTBeHHBIX YTOAbSAX, MOAEAMPOBaHNs ¥ IIPOTHO3MPOBaHNs BO3MOKHOIO yIIiepoa.
DTO MO3BOANUT PeIINTh CTpaTermyeckue 3aladyll XO3AMCTBEHHOIO OCBOeHU:S A0aAuHbI p. Ecumap u
IIpMAeTaloNiuX K Hell TeppUTOpUIA, BHIOpaTh ONTUMAaAbHBIE METOABI BeAeHUs CeAbCKOXO3ICTBEHHOTO
IIPOM3BOACTBA C TOUYKY 3PEHNs DPO3MOHHON YCTOMYMBOCTY, OITUMU3MPOBATh CXEMY 3eMAeYCTPOVICTBA.
Boarmoe npakTiueckoe 3HaueHne 1oA00HbIE KaPThl I MOAEAN UMEIOT A5l OCYIIeCTBAeHMS IIPOeKTHO-
crpouTeabHbIX pabor. CosjasaemMble MOJAeAM B CBOIO OYepeab MOIYT CAY>KUTh HeOOXOAMMOI OCHOBOIA
AAsl TIOCTpoeHus 0o4ee CAOXKHBIX KapT, B YaCTHOCTU, AAsl Pa3pabOTKM CUHTETHYECKMX KOMILAEKCHBIX
KapT 3allMUThl MCCA€AYyeMOJ TeppuUTOpUM OT ONACHBIX IIPOLIeCCOB, CXeM  ONTUMU3aluM
IIPUPOAOIIOAB30BAHNS U CHUSKEHI I DKOAOTMYeCcKol HanpsikeHHocTH. Ha mx 6ase MoryT onpeaeasTses
IPUOPUTETH U ONTUMAaAbHBIe BapMaHThl XO3AMCTBEHHON AEATeAbHOCTH, IHPUPOAOOXPaHHBIX
MepOIIPUSTUI.

Tem He MeHee caesyeT OTMETUTL HEKOTOpbIe HEAOCTAaTKU IIPY MOAEAVPOBAHNY ITOBEPXHOCTH Ha
ocHose MaTpu1] BeicoT SRTM. B mepsyio ouepeab 9TO CBsI3aHO € XapaKTepOM 1 OCODeHHOCTAMU peabeda
nccaeayemMon Teppuropun. B ycaosusax paBHMHHOTO peabeda IOCTpOeHMe ero AeTaabHOM MoAeaAu
3aTpyAHUTEABHO, TaK KaK aMIIAUTyJa BBICOT He3HauuTeabHa. CHMJKaeT TOYHOCThL MOAEAVPOBAaHM
IIOBEPXHOCTM HaAW4ue APEeBeCHON PacTUTEeAbHOCTM, AeCHBIX y4acTKOB. /s ycTpaHeHUs BO3MOKHBIX
OIMOOK IPY ITOCTPOEHU MaTPUI] BBICOT U MOJeAell HeOOXOAMMBIM YCAOBUEM SIBASIOTCS IpOBejeHie
AETaAbHOTO aHaAM3a TOIorpapUIecKnX KapT, IT0AeBbIX MICCAeAOBaHMI, yTOUHeHIe MOPp(POMeTPIUIecKIX
ocobOeHHOCTell peabedpa Ha MecTHOCTU. B 11ea0m gannble SRTM npuroaHsl 4as aHaamsa peabedpa u
VICIIOAB30BaHMS IPY MOAAMPOBAHNUM 30H 3aTOILAEHMUI ITaBOAKOBBIMI BOJaMM C Y4eTOM BO3MOJKHBIX
CMCTeMaTIYeCKUX U CAy4JaliHBIX OIINOOK.

3akarodyeHue

Ha ocHoBe BBIIIOAHEHHOTO MCCA€A0BaHMS MOXHO 3aKAiounThb, 4TO [TIC-TexHoAOrnum sIBASIIOTCS
BaXHBIM 1 9(PQPEeKTUBHBIM UHCTPYMEHTOM AAsl pellleHMs 3adad OllpejeleHMs] KOANYeCTBeHHBIX
IIoKaszaTeaeil peabedpa TEPPUTOPUM, YIeT KOTOPBIX HEOOXOAUM HpU pa3dpaOOTKe 30H IOTeHIMaAbHOIO
3aTOILAEHIS].

Marepmaabl AMCTaHIIMOHHOIO 30HAUpoBaHMsA 3eMau (A33) cayXar IIeHHBIM MCTOYHMKOM
AAHHBIX A4Sl CO34aHMA TOYHBIX IMQPPOBBIX MoJdeaeir peabeda (IIMP). Oanako B ycaoBmsx
I110CKOPaBHIMHHOTO peabeda MX UCII0Ab30BaHMe AAsl ITIOCTPOeHNs MaTPUI] BBICOT U MoJeAel A0AXHO
OCHOBBIBAThCS Ha ydeTe BO3MOKHBIX CMCTeMaTHYeCKIX M CAy4daifHbIX OIIMOOK. YcTpaHeHNe ITOCAeAHIX
MOKeT OBITh OCYyIIeCTBA€HO IIOCPeACTBOM BBeJeHUs COOTBeTCTBYIONINMX IIONPaBOK Ha OCHOBe
COBMeIIeHI sl MaTPpUI] BBICOT C TOPU3OHTAaAAMM M OTMeTKaMM BBICOT OIIOPHBIX IIYHKTOB TeOAe314ecKOi
ceTu IO TOHMOIpapUUecKuM KapTaM, HOAy4YeHHBIX B XOJAe TIIOAeBBIX MCCAeJ0BaHMII, Ha3eMHBIX
Tororpao-reoAe3andecKmx N3MepeHnIx.

B xoae nccaeaosaHus Ha IIpuMepe yJacTKa 40AUHEI p. Ecab anipobupoBaHa MeToAMKa CO34aHNs
Mogeaeit 30H 3arornaenus c nomombio ITIC-rexnoaormit Ha ocHoBe Matepuaaos A/43 B ycaoBusx
HeAOCTaTKa UAY OTCYTCTBUS TMAPOAOTUYECKUX U TUAPOMETPUYeCKIX HaDAIOAeHNIA.

[ToaydyeHHble MaTepuaabl MOTYT OBITH IT0Ae3HBI opraHaM ynpasaeHnsi, MUC CKO aas pereHns
IpaKTUYeCcKUX 3a4ay, a TakKe IIpMBAedeHsl ITpu padpaboTke komraekcHol ['TIC 6accerina p. Ecmas.
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IKeAK "/1.H. I'ymunres amuirdazvl Eypasus yammuoik ynusepcumemi”, Hyp-Cyamarn, Kasaxcman
2KeAK "M. Kosvibaes amoindazor Coamycmix Kasaxceman yrusepcumemi”, [lemponasa, Kasaxcman

I'mapoaormaavix ypicrepai FAJK-mogeabaeyai naviaaaana OTHIpLIIL cy OacKaH
ayMaKTapAbl QaHBIKTay

Anpaartmia. ©OseH aHFapbIHBIH Cy 0ackaH ayMaKTapblHa reoakIlapaTThIK MoOJeAbjey dJicTeMeciH
seprrey Kyprisiaai. Ilerponasa k. (Coarycrik Kazakcran 064bicer) MaHbIHAAFEI Ecia ©3eHi aaKaObIHBIH
y4yackeci — 3epTTreaeTiH OObeKTiHiHiH cy OacybIHBIH aHMManuAAbIK I'AJK — Mogeai KypblaAbl, 04 Kbl
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Hayuno-meopemuueckue npeonocsliku K u3yueHnuio meouxo-zeozpaguieckux uccireooganui Llenmpanvnozo Kazaxcmana

caliblH KapKBIHABI Cy OacyblHa yIbipaiiAbl. JKobaHbl Modeabaey TMAPOAOTUAABIK CUIIaTTaMalap, sSFHI
Oeariai Oip KeseHaeri CyAblH KeTepidy JeHreiti Typaasl akmapar, coHgai-ak ArcGIS|ArcScene
KYpaaJapblH KOAJaHa OTHIPHII, peabed Typaabl MaAiMeTTep HeridiHae Xyprisiaai. ITaigasanbraran
dJicTep — caABICTBIpPMaAbI-TeorpaduUAABIK, KapTorpapusablK, Oakbliay, JAadaaslk ogicrep, I'AX-
TexHoAorusAap. 3epdeaey OipHellle Ke3eHAI Typa OTBIPBII, KeaAeci MiHAeTTepAi KaMTBIABL:
TUAPOAOTVAABIK PeXKUM, KOKTEMTI Cy TacKbIHbI, Ecia e3eHiHAeri Cy TaCKbIHBIHBIH KYOBIABICTAphI TypaAbl
TalJaMaAablK JepeKTepAi >KmHay >koHe KOpwiTy, SRTM gepekxrepi OoiipiHIa peabedTiH IUQPABIK
MogeaiH >kacay, IleTponasa KaaachIHBIH MaHBIHAA Cy 0acyablH 00AKaMABl MOJAeAiH >Kacay. AAbIHFaH
HOTIKeAep ©3eHAeri Cy TacKbIHbI KyOblLAbICTapbiHa OallAaHBICTLI TOTEHIIe JKarlaildapAblH aaAblH ady
JKOHIH/eTI ic-IllapaaapAbl JKOCIapAay KoHe >KYPris3yyIliHnanaapi00aybIMyMKiH.

Tyiiin cesaep: mogeanaey, 'AJK, XKepai KalIbIKTBIKTaH 30HATAY AepeKTepi, peabepTiH caHABIK
Mozeai, @3eH aaKabBbl, cy Oacy.

D.K. Shugulova!, G.Z. Mazhitova?, K.M. Dzhanaleeva'!
IL.N. Gumilyov Eurasian National University, Nur-Sultan, Kazakhstan
M. Kozybayev North Kazakhstan University, Petropavlovsk, Kazakhstan

Determination of flooded areas using gis modeling of hydrological processes

Abstract. The authors of the article analyzed the technique of geoinformation modeling of flooded
areas of the river valley. There has been created an animated GIS model of flooding of the object under
study - a section of the river valley Yesil near Petropavlovsk (North Kazakhstan region), which is
subject to annual intense flooding. The scenario was modeled on the basis of hydrological
characteristics, information on water rises levels for a certain period, as well as relief data using the tools
of ArcGIS|ArcScene. The authors used such methods as comparative geographical, cartographic,
observation, field methods, and GIS technologies. The study consists of several stages, which include
such tasks as the collection and generalization of analytical data on the hydrological regime, spring
flood, and flood phenomena on the Yesil river, the creation of a digital relief model based on SRTM
data, the creation of a forecast model of flooding near Petropavlovsk. The results obtained can be useful
for planning and carrying out measures to prevent emergencies related to flood events on the river.

Keywords: modeling, GIS, Earth remote sensing data, digital relief model, river valley, flooding.
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