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Geochemical state of small rivers of Syrym District of West Kazakhstan region
(on the example of the Rivers Buldyrty, Yesenankaty, Shiderty, Olenty)

Despite the fact that small rivers are called Small, their importance in terms of ecology is high. This is be-
cause the condition of large rivers will depend on smaller rivers. The degradation of small rivers negatively
affects the state, is an important and urgent task. The purpose of the study was to geochemically analyze the
composition of the waters of small rivers in the Syryms district and assess their quality. Water samples were
taken from each river ecological state of medium and large rivers, because they feed at the expense of these
small rivers. It is easy to see that every day the waters of these rivers are receding and the banks are expand-
ing. Currently, one of the main tasks that environmental science sets for itself is to monitor the ecological
state of water bodies. In connection with the conditions of increasing anthropogenic factors, determining the
ecological state of small rivers plays an important role in maintaining the composition of the natural ecosys-
tem. Small rivers are very sensitive to anthropogenic factors and react to these factors in the opposite way.
The study of the chemical composition of small river waters, as well as their ecological state, is an important
and urgent task. The aim of the study is a geochemical analysis of the composition of small river waters in the
Syrymsky district and an assessment of their quality. Water samples were taken from each river to determine
the composition of the water quality. The cameral stage was held in the laboratory of environmental and bio-
geochemical testing of M. Utemisov West Kazakhstan University. Chemical analysis was carried out using
the widely used methods GOST 26449.1 — 85. After analyzing the indicators of water samples taken from
the research area, it was found that the maximum raual concentration level did not exceed, except for the total
hardness.

Keywords: small river, ecological situation, Buldyrty River, Shiderty River, Olenty River, Yesenankaty Riv-
er, Water Resources, anthropogenic factor, chemical analysis.

Introduction

Water-occupies 71 % of the globe. Of these, 98 % is accounted for by the oceans and seas, and only
0.46 % by fresh waters (lakes, rivers, swamps). 150,000 animal species (7 % of the total animal species) and
10,000 plant species (8 %) live in the aquatic environment. Water resources of Kazakhstan include:
groundwater, glaciers, waters of the Caspian and Aral Seas on the border of Kazakhstan, rivers, lakes, ponds,
reservoirs, etc. [1, 2]. And of the water arteries in the Republic of Kazakhstan, 85,022 rivers are formed.
84694 of them are up to 100 km long, 305 — 500 km long, 23 — 1000 km long. As we can see, most of the
flowing rivers in Kazakhstan belong to small, even very small ones. They, like blood vessels, mesh the entire
territory of Kazakhstan.

There are more than 200 rivers on the territory of the West Kazakhstan region. 65 of them are those that
almost completely dry up by the end of the summer months. Most rivers do not have a channel of 10 km.
Therefore, they are classified as small rivers. Small rivers also flow in the syrym district. The largest of them
are the Buldyrty, Olenty, Yesenankaty, Shiderty rivers.

Buldyrty is a river in the Ural Basin. 1 km north-west of the village of Aksuat in the Syrym District of
the West Kazakhstan region. From the confluence of the bylylkandyk and Zhosaly Springs, it is called
Buldyrty, in the south it flows into Lake Zhaltyrkol. The length is 195 km, the catchment area is 4660 km?.
There are 8 tributaries with a total length of 258 km. The main tributaries: Shildi, Tamdy, Zhympity. The
average annual water flow is 1.6 m¥/s (in the village of Abay). From the source to the village of Elmash, the
river valley has a very steep slope (up to 20 m high). In some places, sand dunes stretch along its banks. The
total volume of water in the basin of the buldyrty River is 0.85 million tons. 6 ponds with an area of m® are
built. Water is used for irrigation of Meadows.

The Olenty river-crosses the middle part of the Syrym district (229 km long, of which 163 km are
located just above the current of the right tributary of the Ashchysai — Olenty rivers, its area to the southern
border flows within the district). It originates from the koltaban within the large floodplain of the Ural
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plateau, located within the slightly undulating plain of the Cretaceous Basin. The main tributaries: Shiderty,
Shkaty, Karmyssay, Marsh.

The Shiderty river plays a significant role as the largest tributary of the Olenty river, which originates
among a group of separate Hills on the Ural plateau. The upper reaches of the river are 10 km from the
source, ends on the ground and its fall height will be 21 meters. In the upper reaches of the plain of the
Shiderty River, the V-shaped floodplain is not clear. In the middle and lower reaches, the intermittent
floodplain moves from one bank to another. Floodplain sections have a length of no more than 300 meters
and a width of up to 50 meters. The channel matures well, deepening to 8—15 meters. The collar is straight,
sometimes drooping. The channel is characterized by deep bends, shallow water parts between them. The
banks of the estuaries are low and the flat channel is shallow, in some places it dries up in summer. The
outflow of groundwater is fragmented, accumulating mainly in the middle reaches. The bottom is muddy
with sand, the spinners are muddy. In the upper and lower reaches there are formations of calcareous gravel
and small toadstools.

Yesenankaty-lies in the north-west of Syrym District (total length 127 km., 77 km in the area). Its head
is located on the right slope of the Ural plateau 8 km northeast of the village of Red Banner., Akkudyksai
(left length 17 km.) and cover (right length 13 km. it is located at the confluence of the ravines), and in the
West, in the village of Araltobe, it reaches the boundaries of the district. The floodplain, which stretches
from the beginning to the village of Araltobe, is intermittent and moves from one bank to another. The main
industries: Isandybulak, Yerubai, Tanas, Kuperangaty [3].

Despite the fact that small rivers are called Small, their importance in terms of ecology is great. This is
because the condition of large rivers will depend on smaller rivers. The degradation of small rivers
negatively affects the ecological state of medium and large rivers, because they feed at the expense of these
small rivers [4]. It is easy to see that every day the waters of these rivers are receding and the banks are
expanding. Currently, one of the main tasks that environmental science sets for itself is to monitor the
ecological state of water bodies. In connection with the conditions of increasing anthropogenic factors,
determining the ecological state of small rivers plays an important role in maintaining the composition of the
natural ecosystem. Small rivers are very sensitive to anthropogenic factors and respond to these factors in a
negative way [5—7].

The main scientific and practical interest is to determine the ecological state of the water quality of
these rivers. Currently, the study of small rivers is not fully considered, since not all methodologies for
monitoring the ecological state of these rivers have been prepared. Protection of nature and protection of
water resources from harmful waste due to lack of information, creating difficulties in research [8].

One of the main, fundamental principles of environmental monitoring is complexity. Monitoring
programs consist in monitoring the environment, identifying pollutants by chemical methods, as well as biota
response to anthropogenic factors. The diversity of hydrobinotes and their relationship with each other, with
the environment, their response to various anthropogenic influences, all this gave rise to many natural water
bodies assessment methodologies [9, 10].

Concern about the chemical and environmental condition of surface waters is growing worldwide.
Many studies have been devoted to the development of integrated strategies for the protection of small river
watersheds in order to improve the ecological condition of the surrounding landscapes and the quality of riv-
er waters [11-13]. To assess the quality of natural waters, there is a certain number of parameters by which
the degree of pollution is determined [14].

The study of the chemical composition of the waters of small rivers, as well as their ecological state, is
an important and urgent task. The purpose of the study was to geochemically analyze the composition of the
waters of small rivers in the Syrym district and assess their quality.

Materials and Methods

The assessment of the ecological and chemical state of small rivers in the Syrym district was carried out
based on the results of studies carried out in the summer in 2023. The water quality was assessed in accord-
ance with the established sanitary rules and norms for the protection of surface waters from pollution for res-
ervoirs of two categories — reservoirs for fishery purposes and reservoirs for drinking and cultural purposes.

During the study period, a total of 12 water samples were taken in order to determine the chemical and
ecological state of the waters of this river. The sampling was carried out in accordance with the requirements
of GOST 318612012 “Water. General requirements for sampling”. To determine the composition of water
quality, water samples were taken from each river (Buldyrty, Olenty, Shiderty, Yesenankaty) at points Ne 1
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near the route, Ne 2 near the village, Ne 3 near the steppe. The cameral stage was held in the laboratory of
environmental and biogeochemical testing of M. Utemisov West Kazakhstan University. Chemical analysis

was carried out using widely used GOST methods.
According to GOST 26449.1-85, carbonate, bicarbonate, chloride ions in the composition of water

samples were determined by the method of titration of total hardness, ph by the device pH-meter | — 150,
and when determining copper, iron, nickel, lead, sulfate ions by the method of photoelectrocolorimeter.

Results and Discussion

Chemical analysis of water samples taken from high Rivers was carried out and the results of the study
were obtained. The results of the study obtained were shown in Tables 1-5, respectively.

Table 1
Indicators of water samples taken from the Buldyrty River
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Ne 1 9.4 349.7 149.1 8.01 72 463 0.01 0.77 0.08 0.19
Ne 2 9 371 163.3 8.04 60 561.2 0.008 0.75 0.072 0.12
Ne 3 6,4 283,1 156.2 7.8 36 280.6 0.007 0.56 0.063 0.1
Average (8.3 334.6 156.2 7.95 56 434.9 0.008 0.69 0.072 0.14
value
MPC 7-10 500 350 6-9 - - 0.03 1 0.1 0.3

As for the indicators of water samples taken from the Buldyrty River, the total hardness in the sample
Ne 1 is equal to 9.4 mmol/3, Ne 2 — 9 mmol/ dm3, Ne 3 — 6.4 mmol/ dm3, MPC (7-10 mmol/ dm3). Sulfate
ion in sample Ne 1 — equal to 349.7 mg/ dm3, Ne 2 — 371 mg/ dm3, Ne 3 — 283.1 mg/ dm3, MPC (500 mg/
dm3). Chloride ion in sample Ne 1 — equal to 149.1 mg/ dm3, Ne 2 — 163.3 mg/ dm3, Ne 3 — 156.2 mg/
dm3, MPC (350 mg/ dm3). The pH of the sample Ne 1 is equal to 8.01, Ne 2 is equal to 8.04, Ne 3 is equal to
7.8, does not exceed the MPC(6-9). The carbonate ion in sample Ne 1 is equal to 72 mg/ dm3, Noe 2 —
60 mg/ dm3, Ne 3 — 36 mg/ dm3. The bicarbonate ion in the sample Ne 1 is equal to 463 mg/ dm3, Ne 2 —
561.2 mg/ dm3, Ne 3 — 280.6 mg/ dm3. Lead ion in sample Ne 1 — 0.01 mg/l, Ne 2 — 0.008 mg/l, Ne 3 —
0.007 mg/1, MPC (0.03 mg/1). Copper ion in sample Ne 1 — 0.77 mg/l, Ne 2 — 0.75 mg/1, Ne 3 — 0.56 mg/I,
no more than MPC (1 mg/l). Nickel ion in sample Ne 1 — 0.08 mg/l, Noe 2 — 0.072 mg/1, Ne 3 — 0.063 mg/I,
MPC (0.1 mg/1). Iron ion in sample Ne 1 — 0.19 mg/l, Ne 2 — 0.12 mg/1, Ne 3 — 0.1 mg/l, MPC (0.3 mg/l).

Table 2
Indicators of water samples taken from the Olenty River
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Ne 1 17 404.2 355 7.92 84 207 0.017 0.82 0.09 0,2
Ne 2 15 386 426 7.86 72 183 0.01 0.71 0.087 0.17
Ne 3 13 350 203 7.74 68 170.8 0.009 0.7 0.08 0.13
Average |15 380 328 7.84 74.7 186.9 0.012 0.74 0.085 0.16
value
MPC 7-10 500 350 6-9 - - 0.03 1 0.1 0.3

As for the indicators of water samples taken from the Olenty River, the total hardness is equal to
mmol/ dm3 in sample Ne 1, mmol/ dm3 Ne 2, mmol/dm3 Ne 3 — 13 mmol/ dm3, MPC (7-10 mmaol / dm3).
Sulfate ion in sample Ne 1 — equal to 404.2 mg/ dm3, Ne 2 — 386 mg/ dm3, Ne 3 — 350 mg/ dm3, MPC
(500 mg/ dm3). Chloride ion in sample Ne 1 is equal to 355 mg/ dm3, Ne 2 — 426 mg/ dm3, Ne 3 —
203 mg/ dm3, samples Ne 1, Ne 2 are higher than MPC (350 mg/ dm3). pH in sample Ne 1 is equal to 7.92,
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Ne 2 is equal to 7.86, Ne 3 is equal to 7.74, does not exceed the MPC (6-9). The carbonate ion in sample Ne 1
is equal to 84 mg/ dm3, Ne 2 — 72 mg/ dm3, Ne 3 — 68 mg/ dm3. The bicarbonate ion in sample Ne 1 is
equal to 207 mg/ dm3, Ne 2 — 183 mg/ dm3, Ne 3 — 170.8 mg/ dm3. Lead ion in sample Ne 1 — 0.017 mg/I,
Ne 2 — 0.01 mg/l, Ne 3 — 0.009 mg/l, MPC (0.03 mg/1). Copper ion in sample Ne 1 — 0.82 mg/l, Ne 2 —
0.71 mg/l, Ne 3 — 0.7 mg/1, no more than MPC (1 mg/1). Nickel ion in sample Ne 1 — equal to 0.09 mg/I,
Ne 2 —0.087 mg/l, Ne 3— 0.08 mg/l, does not exceed MPC (0.1 mg/l). The Iron ion in sample Ne 1 is equal
to 0.2 mg/l, Ne 2 — 0.17 mg/l, Ne 3— 0.13 mg/I, does not exceed MPC (0.3 mg/l).

Table 3
Indicators of water samples taken from the Shiderty River

B | 585 | LB E JEICEl R R OBR|OB

=2 S c= “vo ‘1o T 0o oo S S E S

oo 5 € n 2 = oz | £2 & & & &

o < E E E E E| & 3 5 &
Nel 9.2 327.1 85.2 7.75 48 305 0.01 0.71 0.083 0.17
Ne 2 6.4 318.9 78.1 7.74 36 256 0.009 0.68 0.076 0.12
Ne 3 5.8 253.7 71 7.7 24 183 0.006 0.59 0.061 0.1
Average |7.1 299.9 78.1 7.73 36 248 0.008 0.66 0.073 0.13
value
MPC 7-10 500 350 6-9 - - 0.03 1 0.1 0.3

As for the indicators of water samples taken from the Shiderty River, the total hardness in the sample
Ne 1 is equal to mmol/ dm3, Ne 2 — mmol/dm3, Ne 3 — mmol/dm3, MPC (7-10 mmol/dm3). Sulfate ion in
sample Ne 1 — equal to 327.1 mg/ dm3, Ne 2 — 318 mg/ dm3, Ne 3 — 253.7 mg/ dm3, MPC (500 mg/ dm3).
Chloride ion in sample Ne 1 — equal to 85.2 mg/ dm3, Ne 2 — 78.1 mg/ dm3, Ne 3 — 71 mg/ dm3, MPC
(350 mg/ dm3). pH in sample Ne 1 — 7.75, Ne 2 — 7.74, Ne 3 — 7.7, no more than MPC (6-9). The car-
bonate ion in sample Ne 1 is equal to 48 mg/ dm3, Ne 2 — 36 mg/ dm3, Ne 3 — 24 mg/ dm3. Hydrocorbanate
ion in sample Ne 1 — equal to 305 mg/ dm3, Ne 2 — 256 mg/ dm3, Ne 3 — 183 mg/ dm3. Lead ion in sam-
ple Ne 1 — 0.01 mg/l, Ne 2 — 0.009 mg/l, Ne 3 — 0.006 mg/l, MPC (0.03 mg/1). Copper ion in sample Ne 1
— equal to 0.71 mg/l, Ne 2 — 0.68 mg/l, Ne 3 — 0.59 mg/l, does not exceed MPC(1 mg/l). Nickel ion in
sample Ne 1 — equal to 0.71 mg/l, Ne 2 — 0.68 mg/l, Ne 3 — 0.59 mg/l, does not exceed MPC (0.1 mg/l).
Iron ion in sample Ne 1 — 0.17 mg/l, Ne 2 — 0.12 mg/l, Ne 3— 0.1 mg/l, MPC (0.3 mg/I).

Table 4
Indicators of water samples taken from the Yesenankaty River
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Ne 1 10,8 402,3 241 7,75 120 378,2 0,012 0,8 0,09 0,19
Ne 2 10 378,1 208,3 7 84 207,4 0,01 0,76 0,083 0,14
Ne 3 9,4 363,3 149,1 6,83 78 204,5 0,009 0,61 0,059 0,01
Average (10,1 381,2 1994 7,2 94 263 0,01 0,72 0,08 0,11
value 4
MPC 7-10 500 350 6-9 - - 0,03 1 0,1 0,3

As for the indicators of water samples taken from the yesenankaty River, the total hardness is equal to
10.8 mmol/ dm3 in sample Ne 1, Ne 2 — 10 mmol/ dm3, Ne 3 — 9.4 mmol/ dm3, and MPC(7-10 mmol/
dm3) in sample Ne 1. Sulfate ion in sample Ne 1 — equal to 402 mg/ dm3, Ne 2 — 378.1 mg/ dm3, Ne 3 —
363.3 mg/ dm3, MPC (500 mg/ dm3). Chloride ion in sample Ne 1 — equal to 241 mg/ dm3, Ne 2 —
208.3 mg/ dm3, Ne 3 — 149.1 mg/ dm3, MPC (350 mg/ dm3). pH in sample Ne 1 is equal to 7.75, Ne 2 is
equal to 7, Ne 3 is equal to 6.83, does not exceed the MPC (6-9). The carbonate ion in sample Ne 1 is equal to
120 mg/ dm3, Ne 2 — 84 mg/ dm3, Ne 3 — 78 mg/ dm3. The bicarbonate ion in sample Ne 1 is equal to
378.2 mg/ dm3, Ne 2 — 207.4 mg/ dm3, Ne 3 — 204.5 mg/ dm3. Lead ion in sample Ne 1 — 0.012 mg/1, Ne 2

146 BecTHuk KaparaHgmMHCKoro yHmBepcuteTa



Geochemical state of small rivers ...

— 0.01 mg/l, Ne 3-0.009 mg/l, MPC (0.03 mg/l). Copper ion in sample Ne 1 — equal to 0.8 mg/l, Ne 2 —
0.76 mg/1, Ne 3— 0.61 mg/1, does not exceed MPC(1 mg/1). Nickel ion in sample Ne 1 — equal to 0.09 mg/I,
Ne 2 — 0.083 mg/l, Ne 3 — 0.059 mg/I, does not exceed MPC (0.1 mg/l). Iron ion in sample Ne 1 — 0.19

mg/l, Ne 2 — 0.14 mg/l, Ne 3 — 0.01 mg/I, MPC (0.3 mg/l).
Table 5

Average indicators of water samples taken from the Rivers Buldyrty, Olenty, Shiderty, Yesenankaty

[77])
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Buldyrty 8,3 334,6 156,2 7,95 |56 4349 0,008 0,69 0,072 0,14
Olenty 15 380 328 7,84 (74,7 186,9 0,012 0,74 0,085 0,16
Shiderty 7,1 299,9 78,1 7,73 |36 248 0,008 0,66 0,073 0,13
Yesenankaty 10,1 381,2 199,4 7,2 94 263,4 0,01 0,72 0,08 0,11
MPC 7-10 500 350 6-9 - - 0,03 1 0,1 0,3

Comparing the indicators of water samples taken from the rivers Buldyrty, Olenty, Shiderty,
Yesenankaty, we can conclude that the total hardness is higher than that of the Olenty River — 15
mmol/dm3, the MPC is higher than 5 mmol/ dm3, the lower content is 7.1 mmol/ dm3. A high sulfate ion
content was recorded in water samples from the Yesenankaty River (381.2 mg/ dm3), a lower content in the
Shiderty River — 299.9 mg/ dm3. The high content of chloride ion is 328 mg/ dm3 in the Olenty River, the
lower content is 78.1 mg/ dm3 in the Shiderty River. The high pH of the river is 7.95, the low pH of the river
is 7.2. The high content of carbonate ions in the Yesenankaty River is 94 mg/ dm3, the lower content in the
Shiderty River is 36 mg/ dm3. The high content of the bicarbonate ion in the turbid River is 434.9 mg/ dm3,
the low content in the Olenty River is 186.9 mg/ dm3. The high content of lead ions in the river of poetry is
0.012 mg/I, the low content of the river of poetry is 0.008 mg/l. the high content of copper ions in the river of
poetry is 0.74 mg/l, the low content of the river of poetry is 0.66 mg/l. the high content of nickel ions in the
river of poetry is 0.085 mg/l, the low content in the river of poetry is 0.072 mg/l. The high content of iron
ions in the river Olenty is 0.16 mg/l, the low content in the river Yesenankaty is 0.11 mg/I.

Conclusion

After analyzing the indicators of water samples taken from the research area, we found that the total
hardness did not exceed the MPC level, except for the size. Comparing the indicators of water samples of the
studied small rivers of the Syrym district, we can conclude that the content of the Olenty River (carbonate,
bicarbonate, chloride ion, ph, copper, iron, nickel, lead, sulfate ions) is much higher than the indicators of
water samples of the remaining rivers. This suggests that the ecological situation of the Olenty River is more
dangerous than the turbid, Shiderty and Yesenankaty rivers.

References

1 Hocraiiymsr XK. JKammer ruaposnorus / XK. JJocraitymsl. — Anmartsl, «bimim», 1996. — 247 6.

2 Kyarbaes A.T. JKamms! sxonorust / A.T. Kyar6aes — Anmatsr, XKIIC PIIBK «/layip», 2012. — 342 6.

3 Barsic Ka3akcraH OONBICBIHBIH TapUXU-MOJCHH JKOHE TaOWFaT Mypaiapbl eckepTkimTepi = [IaMATHHKHA MPUPOJHOTO H
HCTOPHKO-KYJIBTYpHOTO Hacneaus 3ananno-Kasaxcranckoit oonactu [14 1.] // Xanmner pen. 6ack. M.H. CapikoB. — Opai, 2006. —
II t. CeipbiM aynansl / CeipbIMCKHi paiioH. — 320 0.

4 OwnaeB M.K. l'mapoxumuueckuii pexum peku Ypan u ee nputokos / M.K. Ounaes // TTouck — I3penic. — 2011, — Ne 3. —
C. 75-79.

5 Pebpux .M. O Boze u Bogoemax / I.M. Pebpuk // Dxonornaeckoe obpazoBanue Kazaxcrana. — 2005. — C. 33-34.

6 Cuenrnep O.A. Cioso o Boge / O.A. Cnenrniep. — JI.: Hayka, 1980. — 173 c.

7 Sauyk M.C. ['eoxuMuueckne 0cOOEHHOCTH U 3KOJIOTHYECKOE COCTOSHUE MalbIX pek Ilpuanrapps (Ha nmpumepe pex boxan-
ckoro paiiona) /M.C. SInuyk // U3s. Hpkyr. roc. yu-ta. Cep. Haykm o 3emme. — 2018, — T.26. — C.125-138.
https://doi.org/10.26516/2073-3402.2018.26.125

8 Guidelines for drinking-water quality /Recommendations // 3rd edition. — Geneva. — WHO. — 2008. — Vol. 1. — 140 p.

Cepus «Bbronorusa. MeguumHa. Meorpacums». 2024, 29, 3(115) 147


https://doi.org/10.26516/2073-3402.2018.26.125

M.T. Berliguzhin, E.H. Zhaksylykov

9 Hosukos 0.B. IlpakTuueckoe pyKOBOACTBO IO KOMILIEKCHOMY HCCJICHOBAHHIO JKOJOTHYECKOTO COCTOSHHS MajbIX pPeK
/ 1O.B. HoBukos, M.M. Caiidpyraunos. — Tyna: Hayka, 2001. — 302 c.

10 ITyram H.A. KommekcHoe uccienosanne pekn / H.A. ITyram, 1.J1. 3sepes, B.H. JlaBposa // I'azera «buonorus». — 1995.
— Ne 34. —C. 12-14.

11 Beman J.M. Agricultural runoff fuels large phytoplankton blooms in vulnerable areas of the ocean /J.M.Beman,
K.R. Arrigo, P.A. Matson // Nature. — 2005. — Ne 434, — P. 211-214. https://doi.org/10.1038/nature03370

12 Boyer E.W. Riverine nitrogen export from the continents to the coasts / E.W. Boyer, R.W. Howarth, J.N. Galloway,
F.J. Dentener, P.A. Green, C.J. Vorosmarty // Global Biogeochemical Cycles. — 2006. — 20 p.

13 Jordan P. Technical Note: Assessing a 24/7 solution for monitoring water quality loads in small river catchments / P. Jordan,
R. Cassidy // Hydrol. Earth Syst. Sci. — 2011. — Ne 15. — P. 3093-3100. https://doi.org/10.5194/hess-15-3093-2011

14 Jarvie H.P. Measuringin-stream productivity: the potential of continuous chlorophyll and dissolved oxygen monitoring for
assessing the ecological status of surface waters / H.P. Jarvie, A.J. Love, R.J. Williams, C. Neal // Water Sci. Technol. — 2003. —
Ne 48. —P. 191-198.

M.T. bepnuryxus, E.X. XKakcpuibikoB

Bartbic KazakcTaH 00/1bIcbl ChIPpbIM ayJaHBIHBIH Killlli 63¢HAEPiHiH Fre0XUMHAJIBIK
skarnaiibl (byaabiptel, Ecenankarsl, Hligepri, OJieHTi 63eHaepiHiH MBICAJIBIH/AA)

Kimni e3ennep kinni gen aTanraHbIMEH, OJap/IbIH YKOJIOTHS TYPFBICHIHAH aJIFaHarbl MaHbI3kI )KoFaphl. Cebeoi,
ipl e3eH/ep i KaFraaibl Kl e3eHnepre OaimanbicThl Oonansl. Kimm e3eHIepiH Aerpajanusra YIIbIpaysl
OpTa JKOHE ipi e3eHAEpIiH SKOJIOTHIIBIK KaFAaaiblHa Kepi ocepiH Turizeni, ce6ebi oxap OCHl Killl e3eHAep
eceOiHeH KopekTeHemi. KyH callblH OCBI ©3€HAEpIiH CYBIHBIH TapTBUIBIN, >KaFachIHBIH KEHEWil Keie
JKaTKaHBIH Oaiikay KubIH emec. Kaszipri yakpITTa SKOJOTHS FBUIBIMBIHBIH ajIblHA KOWFaH O0acThl
MiHJIETTepiHiH 0ipi Cy HBICAaHIAPBIHBIH IKOJOTHSUIIBIK JKaFJaliblH OakplIay. AHTPONOTCHIIK (haKTOpIapAbIH
apTy JKarmaiipiHa OailJIaHBICTBI, Killli ©3CHACPIIH 3KOJOTHSIIBIK >KaFIalblH aHBIKTAay, TAOUFH JKOXKXYHEHIH
KYpaMBIH CaKTall KalyJa MaHbI3Ibl pell aTkapaabl. Kimi e3eHaep aHTPONOreHIiK GakTopiaapra eTe ce3iMTal
xoHe Oyn (axTopiapra Kepi acepae jkayan KalTapanbl. Kimn e3eHzmep cynapbIHBIH XHMHSUIBIK KYpPaMblH,
COHJIali-aK OJIapbIH SKOJOTHSJIBIK JKAFJalbIH 3€PTTCY MaHBI3bI J)KOHE ©3CKTI MIHACT. 3epPTTEYAiH MaKCAThI
ChIpbIM ayJaHBIHBIH Killli ©3€HIepi CYJIapbIHBIH KYpPaMblH €OXUMUSIIBIK TAJAy KOHE OJapAblH CalachlH
Oaranay. Cy canachlHBIH KYpPaMBIH aHBIKTAY YIIiH 9p ©3€HHEH Cy ChIHaAMalaphl aJbHIbL. Kamepannbik Ke3eHi
M. OremicoB arbiHAarsl bareic  KazakcTaH — yHHBEPCHTETIHIH  OKOJOTHSA-OMOTCOXHMHSIIBIK — CBIHAK
3epTXaHaChIH/IA OTKI3IIII. XUMISUTBIK Tajiay KeHiHeH KonmaHbutaTeiH MeMCT 26449.1-85 omicrepi apKbUTBI
oTKi3ini. 3epTTey aliMarblHaH aJblHFAaH Cy ChIHAMaJapbIHBIH KOPCETKIIITEpiH capanail Kene, >KaJilbl
KepMeKTiTik Memnmepiner 6ackanaps! LIIPK neHreifineH acriaraHIbIFbl aHBIKTAIJIBL.

Kinm ce30ep: Kiuni e3eH, YKONOTHSUIBIK xarnail, bynaeiptel e3eHi, LligepTi e3eni, OneHri o3eHi, EceHaHKAThI
©3€Hi, Cy peCypCTaphl, aHTPOIOTeH/IIK (haKTOP, XUMHUSIIBIK TaJIay.

M.T. bepnuryxun, E.X. )KakcblIbIKOB

I'eoxumuyeckoe cocTosiHue MaJIbIX peKk CbIpbIMCKOI0 paiioHa
3anagno-Ka3axcranckoii o6sactu (Ha npumepe pek ByaabipTsl, EceHankarhl,
HIuneprel, OJieHTHI)

XoTs MaJible pEeKH Ha3bIBAIOTCS MajbIMH, OHM MMEIOT OOJIBIIOE 3HAUYEHHE C TOYKU 3PEHUST SKOJIOTHU. DTO
CBSI3aHO C TE€M, YTO COCTOSIHHE KPYNHBIX peK OyaeT 3aBHceTb OT MajbIX. Jlerpananus MajblX peK OTpHLa-
TEJbHO CKa3bIBAETCSl HA HKOJIOTHYECKOM COCTOSIHUU CPEAHUX M KPYIHBIX PEK, MOCKOJIbKY OHU MHUTAIOTCA 32
CYET 3TUX MaBIX peK. HeTpyaHoO 3aMeTuTh, 4To ¢ KaXKIbIM JHEM BOJa STHX PEK BBICBIXAET, a Oepera paciiu-
pstorcs. B HacTosiiee BpeMsi OJTHOM M3 IJIaBHBIX 33]a4, TOCTABJICHHBIX Mepel SKOJIOTHYECKOW HAyKOH, SBIIS-
eTcs KOHTPOITb 32 HKOJIOTHYECKAM COCTOSTHUEM BOJHBIX OOBEKTOB. B CBSI3M ¢ COCTOSTHHEM BO3pacTaHUs aH-
TPONOTeHHBIX (PAaKTOPOB OMpPEAENICHNE YKOJOTHUSCKOTO COCTOSIHHUS MAaJbIX PEK MIPaeT BaXKHYIO POJIb B CO-
XpPaHEHUH COCTaBa MPUPOJHON HKOCHCTEMBI. Maiible PeKH 04YeHb YyBCTBUTEIBHBI K aHTPOIIOTeHHBIM (aKTO-
paM U pearupyroT Ha 3TH (HaKTOpsl B 0OpaTHOM HampaBlieHHH. V3ydeHne XMMHYECKOT0 COCTaBa BOJ MaJbIX
PEeK, a TaKXkKe UX 3KOJIOTHYECKOI'0 COCTOSIHUS SBIIETCS BAKHOM M aKTyallbHOI 3afaueii. Llenbro ucciaenoBaHus
SIBIISIETCS] TEOXMMUYECKUI aHAIN3 cOCcTaBa BOA MaibIX pek CBIPBIMCKOTO paifioHa U OLIEHKA WX KayecTBa. BbI-
JIM B3ATHI TPOOBI BOJABI U3 KaXIOW PEKH, YTOOBI OMPENCIUTh COCTaB KadecTBa BOABL. KamepalbHBIA 3Tanm
MPOBOJMJICS B JKOJIOT0-OMOr€OXMMHUYECKONW HUCIBITATeNIbHON Naboparopun 3amaaHo-KazaxcTaHCKOro yHH-
Bepcurera UMeHU M. YTemucoBa. XUMHYECKHI aHaIM3 MPOBOJWICSA MO LIUPOKO NMPUMEHSEMbIM METOJaM
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I'OCT 26449.1-85. ubdepeHunpys nokasarean Ipod BOIbI, B3ITHIX U3 30HBI HCCICIOBAHUS, YCTAHOBIICHO,
YTO BCE, KPOME BEIMYHMHBI OOIIEH JKECTKOCTH, He IpeBbImany yposeHns [1JIK.

Kniouesvie cnoga: Manas peka, IKOJOTHUECKOE COCTOSTHME, peka BynasIpThl, pexa [luneptsl, pexa OneHTSI,
pexa Ecenankatbl, BOZHBIE PeCypChl, aHTPOIIOT€HHBIH (haKTOp, XUMUIECKHI aHaIN3.
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