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TIPWWJTNIKTAHY
BUoIorus
BIOLOGY

UDC 631.4:546.3:001.18

G.Zh.Mukasheval, B.Zemkez, M.A.Mukasheva'

"Ye.A. Buketov Karaganda State University;
2«Schwarze Kieferny business park, FRG
(E-mail: manara07@mail.ru)

About the ways of biological participation of iodine in maintenance of homoeostasis
and determination of iodine deficiency in an organism

Deficiency of iodine in environment is the long-term factor which doesn’t change throughout centuries of
human existence. Certainly, in iodic security of an organism food plays large role, by means of which geo-
chemical features of the territory and social conditions are realized. Results of numerous researching work by
iodic security of an organism testify that in the conditions of lack of iodic prevention, iodine deficiency con-
ditions of the population have mass character. By carrying out hygienic researches on Kazakhstan, practically
in all regions, in a varying degree, iodic insufficiency was revealed.

Key words: thyroxine, diiodotyrosine, triiodothyronine, oxidizing processes, toxic hyperfunction, pathological
processes.

The main biological function of iodine consists in maintenance of a thyroid gland and creation of a
hormone — a thyroxine. lodine is the only microcell participating in formation of a hormone, making deep
and strong impact on the general development of an organism. lodinated hormones — thyroxine,
diiodotyrosine, triiodothyronine, increase oxidizing processes and influence to the general physical and men-
tal development [1]. Deficiency of these hormones causes development of the compensatory and adaptive
reaction directed on maintenance of a hormonal homeostasis, hypertrophy, to iodine capture increase by a
thyroid gland and increases in formation of yodtironin in an organism [2]. Increasing of yodtironin level in
blood oppresses tireotropny function of a hypophysis and indirectly sekretory activity of a thyroid gland that
causes development of a hypothyroidism [3]. Formation of a hormone of a thyroid gland is defined by syn-
thesizing diiodtiroziny, further by thyroxine which by joining with protein, turns in thyreoglobulin [1-3].

Allocation of a thyroid gland hormone is carried out by the impulses proceeding from the central nerv-
ous system, at getting in blood it suppresses secretion of a thyritropic hormone of a hypophysis. At small
quantity of a thyritropic hormone activity of a thyroid gland is weakened and, so, allocation of a thyroxine,
thus, stops suppression of a hypophysis, and the hypophysis begins to throw out the thyritropic hormone ac-
tivating formation of a thyroxine etc. At insufficiency of iodine thyroxine isn't formed and the thyritropic
hormone continues to activate a thyroid gland, causing its swelling. If enter iodine into an organism secretion
of a thyroxine is restored, the thyritropic hormone suppressed and a thyroid gland is normalized. A physio-
logical role of a thyroxine is the formation of iodine which controls the main exchange: the water-salt, fatty
and carbohydrate.

Thyroxine is in a constant communication with a hypophysis and sexual glands, participating in regula-
tion of activity of the central nervous system, influencing the emotional status and activity of cardiovascular
system. Deficiency of iodine is widespread among the population of Kazakhstan, which is shown by increas-
ing of a thyroid gland (an endemial craw). The hypothyrosis (insufficiency of function of a thyroid gland)
can develop. During the diagnosing on a deficiency of iodine condition among the children's population of
Kazakhstan in all areas was noted the intense situation, moderately expressed deiciency of iodine revealed

8 BecTHuk KaparaHguHckoro yHusepcureTa



About the ways of biological ...

among all age groups of the children's population in the Southern region of Kazakhstan (Shymkent,
Kyzylorda). During this research period, which characterized by lack of iodic prophylaxis and mass distribu-
tion the iodine deficiency conditions among the children's population, physiological features of an organism,
noted by children’s age and a sex, weren't shown in a formation of a iodine deficiency.

The main source of getting of iodine in an organism is food. Food, in turn depend on existence of a state
to the soil, biological features of plants and some other factors. As iodine deficiency directly depends on get-
ting it with food, concentration of iodine easily decreases in all bodies, except thyroid gland which holds the
iodine, generally containing in a colloid. Use of iodinated fertilizers can become one of the main actions
providing increase of the content of iodine in plants. Importation of chlorine-containing fertilizers and acid
applications of sour cespitose and podsolic soils cause reduction of getting of iodine in plants and as a result,
promote strengthening iodine deficiency in soils and plants.

For definition of iodine deficiency it is necessary to know concentration of this element in an organism.
The greatest concentration of iodine contains in a thyroid gland (8mg on total), in a human body contains
from 20 to 50 mg. The daily need of the adult from 0,05 to 0,2 mg that completely provides an organism
with iodine. Therefore, definition of iodine in blood is a control method of activity of a thyroid gland.

According to authors, concentration of iodine in blood can serve as way of control of activity of a thy-
roid gland, than the main exchange. At hyperfunction of a thyroid gland, the increase in iodine of blood, in
particular the fraction connected with proteins is noted. At toxic hyperfunction of a thyroid gland therapy by
iodine leads to reduction in blood of fraction of the iodine connected with protein whereas the fraction of
free (inorganic) iodine, on the contrary, increases. Hyperthyreodizm is followed by the strengthened release
of iodine with urine, excepting: pregnancy, menstrual cycle, mental excitement. According to some authors
the increase in iodine in blood is noted at cholecystitises, myeloid and lymphatic leukemias, obstructive
jaundice, remissions at people with malignant anemia, at some types of malignant tumors. In a question of,
whether the iodine amount increases in blood at an essentsialny hypertension, the consensus isn't present.

The primary and main sources of trace elements for living organisms are natural soil and water. At
the time, Vernadsky pointed out that the composition of the soil is closely related to the composition of other
parts of the biosphere. Circulation of the elements in the atmosphere — Natural water — soil — plant — animal
organisms is the territorial law, which may violate the presence of foci with increased content of trace ele-
ments.

Environmental contamination with heavy metals — copper, zinc, chromium, lead, mercury, cadmium
and others. Is formed by emissions into the atmosphere and further subsidence in the soil cover of ferrous
and non-ferrous metallurgy, thermal power, etc. The processes of smelting and processing of steel accompa-
nied by the release into the atmosphere of manganese, lead, mercury vapor, rare metals. The emissions and
open-hearth steelworks convector present dust from the metal charge, and a pair of metal oxides, prevalent of
which are iron and aluminum trioxide. Non-ferrous metals are the source of atmospheric air in aluminum,
copper, lead, tin, zinc, nickel and others. Metal. Out of metals in the environment comes from the combus-
tion of fuel and fuel at thermal power plants. The coal contains all the metals of the periodic table, and espe-
cially lead, mercury, arsenic, vanadium, nickel, chromium. It was found that most of the metal is deposited in
the range of 1-2 km from the source of emissions, and 1040 % — in the range of 8-10 km from the busi-
ness [1-3].

The high level of metal contaminants observed in residential areas of industrialized regions [4, 5]. Pre-
cipitation adequately reflect the air pollution in populated areas. As part of the snow in accumulative indica-
tors reflecting the specific anthropogenic load on individual sources or industrial areas. High concentrations
of toxic and potentially toxic elements found in the snow cover settlements [5, 6].

Heavy metals can exchange or non-exchange captured the different components of the soil to fall in the
form of insoluble salts. Possibilities of transfer of toxicants into the slow-moving state are not the same in
different soils. Distribution of heavy metals on the surface of the soil is determined by many factors. It de-
pends on the specific sources of pollution and meteorological characteristics of the region, geochemical fac-
tors of landscape environment in general and other factors [6, 7]. Elements — toxicants, soil contaminants
are concentrated in the upper (0—10 cm) layer. It has been established that 57-74 % of the lead and in an-
thropogenic mercury contamination fixed in the 0—10 cm layer and only 3-8 % migrate to a depth of 30—
40 cm [8—-10]. An important role in the accumulation of heavy metals play a secondary mineral complexes
with organic matter and hydroxides of iron and aluminum. Many organic compounds are soluble or insoluble
complexes with copper, and therefore the capacity of the soil to bind or containing copper in solution is
largely dependent on the nature and amount of organic substances. Organic components sorb and bind zinc
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in its stable shape, whereby the last accumulation is observed in the surface layers. An important role in en-
hancing the properties of migration of heavy metals water-soluble organic compounds play is associated with
60-90 % of migrating in the soil profile of metals [7, 11]. Understanding the processes of migration and
transition elements from one medium to another is of great practical significance to study the mechanisms
and pathways of human exposure, assess the toxicity of chemical elements [8, 12].

According to the observations, when the body of any one of trace elements in high concentrations
change content and other trace elements. Redistribution, what is happening in the content of trace elements
in the body tissues in the earliest period of receipt of any trace elements in high or low concentrations, is
adaptive and protective in nature, aimed at ensuring the best performance of the tissues and organs under
varying conditions. In the event that a trace element enters the body at concentrations that exceed the adap-
tive capacities necessary for normal functioning of the body, equilibrated relations between trace elements
are broken and out of control of physiological regulation, and begins to show the action of pathogenic micro-
nutrient. Recently established ecological conditionality of about 20 diseases occurring in the population [2, 9,
13-15].

Excessive concentrations of metals can cause serious changes in metabolism and disruption of metabol-
ic processes, thereby reducing non-specific resistance of the organism, leads to disruption of allergic and
physical status, and, consequently, to a violation of the functions of various organs and systems. Under the
influence of metal damaged hematopoietic process, which in turn leads to an increase in the body
immunodeficient state [10, 12, 13, 16, 17].

Under the action of toxic metals in varying degrees, suffer from circulatory, excretory, digestive, endo-
crine, immune, hematopoietic system. However, for all the polymorphism pattern of toxic effects for each
metal is characterized by the greatest defeat of one of the above systems.

Lead in contact with the human body interacts with the sulthydryl groups of proteins and blocking vari-
ous enzyme systems. Lead is toxic to the central and peripheral nervous system, it is capable of accumulation
in the body, especially in bone. Correlation method established the relationship between levels of lead and
cadmium in the hair of students and their intellectual development. Lead exposure leads to the defeat of the
renal tubules, accompanied by proteinuria and glucosuria. In the future, this leads to a deficiency of vitamin
D and parathyroid hormone, to a violation of calcium metabolism in the body and causes the subsequent sys-
temic bone loss — osteoporosis and osteomalacia. There is evidence that an imbalance in the body can lead
to predict tumor cell growth. The excess copper leads to disruption of the blood, stimulates the development
of anemia with degeneration of the liver and its complete atrophy. Since copper metabolism disorders in the
body bind the early stages of malignant tumors. Zinc has no specific toxic properties, but when hit in signifi-
cant quantities into the body causes dyspepsia. Inorganic cadmium compounds with prolonged inhalation
and ingestion into the body, along with a general toxic causes gonadal — and embryotoxic effect [18-20].

Manganese is a neurotropic metals causes hyperplasia of the thyroid gland. There is information on the
mutagenic effects of manganese and Gonadotoxic action. Pathological processes in the body due to the in-
take of manganese, associated with the metabolism of the latter. Manganese enters the plasma and associated
with B-globulin and then distributed throughout the body. Manganese is concentrated in tissues that are rich
in mitochondria, with the highest concentrations found in the liver, pancreas, kidneys and intestines. He is
able to penetrate the blood-brain and placental barriers (WHO data). When studying the manganese uptake
from the gastrointestinal tract it has been found that the presence of iron deficiency anemia increases the rate
of absorption of manganese (Meno et al. 1969). At high levels of manganese in the body increases the rate of
excretion of manganese which is accompanied by increased excretion of iron. This exacerbates the already
existing interconnection anemia, thus increasing the rate of absorption of manganese (WHO data). By the
end of the 80s in animal experiments shown transplacental carcinogenic substances are more than 60, and
combinations thereof, belonging to different classes, including compounds of metals such as cobalt, zinc,
magnesium, lead. The metal ions are capable of binding oxygen, sulfur, nitrogen, forming part of proteins
and nucleic acids, and can affect the activity and correct operation of the DNA and RNA polymerases. The
ability of metals to the carcinogenic effect is characterized as follows: As > Cr > Ni > Be > Pb > Cd > Hg
[11,21].

Iron deficiency anemia (IDA) — an extremely common form of clinical manifestations of iron defi-
ciency states — to reach groups of the population is one of the first places, presenting a major challenge as
the global and the national health care. According to the World Health Organization (WHO), about 2.5 bil-
lion earthlings have problems with the status of iron in the body, and the prevalence of anemia among the
most vulnerable people on the planet is about 50—60 % of pregnant women and children in developing and
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10-20 % — developed countries [22, 23]. IDA problems caused not only widespread, but also with serious
consequences for health of vulnerable populations like young children, teenagers, pregnant women, women
of childbearing age, the elderly [24]. With the presence of iron deficiency in the body are associated deterio-
ration of mental and physical activity, reduced efficiency and productivity, increased risk of infectious dis-
cases, impaired function of many organs and body systems. Iron deficiency in women adversely affects the
course of pregnancy and labor, increases maternal and perinatal mortality, the birth of children with low birth
weight. The infant is the child's psychomotor retardation, cognitive impairment and behavioral reactions ir-
reversible backlog of mental and physical development [25].

The high prevalence of anemia in children and women of reproductive age has a negative impact on the
intellectual, social and economic potential of communities and states. There is no doubt that its decision is an
important condition for social and economic progress of many countries, including Kazakhstan and Central
Asia. The exceptional importance of the prevention and treatment of IDA for our republic is reflected in
documents such as the Declaration and Plan of Action on Nutrition in Kazakhstan and the Central Asian Re-
publics, adopted at the International Conference of 1996, documents on national policy power in Kazakh-
stan [22-25].

Mutagenic effects of some metals is manifested in the prevailing impact on the genetic structures, and
others — to disrupt the metabolic situation in the cells. Most obviously reproductive disorders develop in
cities with developed metallurgical industry. So, the residents of the industrial center more frequently ob-
served spontaneous abortions, stillbirths and higher [1, 11, 25]. When transplacental chemical action, in par-
ticular blastomogenic agents, the embryo may occur disorders that depend on the nature of the compound,
dose, timing and exposure period. Thus, under the influence of the agent on blastomogenic 1-6 weeks after
fertilization (the period of division of the zygote, implantation, organogenesis, placentation) is implemented
embryotoxic effect leading to the death of the fetus and spontaneous abortion, from 2nd to 8th week (organ-
ogenesis) — teratogenny effect as malformations of the embryo (placentation periods, histogenesis, organo-
genesis and fetal growth) — carcinogenic effects — there are malignant tumors [22].

Thus, numerous publications and conducting independent research, found a direct linear relationship
between the content of chemical elements in the environment (soil, water, air), and the incidence among the
population.

The diagnosis «cretinism» is made only when there are irreversible signs in lag of development of the
child; success of therapy, as we know, is higher, than it is begun earlier. In this case, definition of iodine in
blood, has, according to a number of authors, important practical value as allows to establish cretinism threat
in due time when other methods of research are still powerless.

This article is attempt to bring completeness and clarity of biological function of iodine, providing nor-
mal, full functioning of a human body and as statistical data, determination of concentration of iodine in bio-
logical material (blood, urine) testify, can prevent development of illnesses (a thyrotoxicosis, an
endemichesky craw and some other).
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I'.)K.Myxkamesa, b.3epuke, M.A.Mykamiesa

T'omeocTa3abl 6ip KAJBINTA YCTAYFA jKIHE aF3a/1aFbl HOATANIIBLUIBIKTHI
AHBIKTAYFa HOATHIH KATHICHIHBIH OMOJOTHAJIBIK, KOJIAPHI JKANJIBI

Makasana KopluaraH opTajga HOITBHIH TAIIIBLIBIFBl aJaM3aTThIH JKy3JIereH Kbuinap Ooifbl esrepmeil keie
JKaTKaH, aJaM3aTKa TOHICH, y3aK yaKbITKa CO3bUIFaH (akTop GOubIN TaObLIaAbl. ABTOpPJIAp aF3aHbl HOIIEH
KaMTaMachl3 eTyje 0acThl el aTKapaThlH TAMAKTaHy )KOHE OHBIH KOMETIMEH aiiMaKThIH KOHE JJICYMETTIK
JKaFIaiIbIH FCOXUMUSIIBIK ePEKLICIIKTEP] iCKe achIpbuIa/ibl AeM Oenrineiiai. AF3aHblH HONCH KaMTaMachl3
eTIMyIH 3epTTey HOTIKeNepi OOHBIHIIA HOATHI MPOQUIAKTHKA JKYPTi3lIMereH ariaiia TYpFBIHIapia
JKammai HoaTanmbuIblFbl  OaiikanaTeiHbl nonengeHred. KasakcTan OoOHbIHIIA THTHEHANBIK 3epTTeyiep
JKYPri3y KesiHze 6apibIK aiiMakTa op TYpPJIi Jopexkese HOATIH KETICeYIIiIir aHbIKTaJIFaH.

'’ )X.Myxkamea, b.3epuke, M.A.Mykaniea

O nyTsiX OMOJIOrMYEeCKOro y4acTus io1a B MOJAeP:KAaHUN FOMeocTa3a
U onpeaeeHus HoxoaepuuuTa B Opranuzme

Jedunut fiona B OKpyXaroIeH cpese sIBIsIeTcs JOITOBPEMEHHBIM (haKTOPOM, He MEHSIOMIMMCS Ha MPOTSDKe-
HUM CTOJICTUH 4YeJIOBEYECKOro CyIecTBOBaHHUS. besycioBHo, B HoaHOW oOecredeHHOCTH OpraHu3Ma 0o0ib-
HIyI0 pOJIb UTPAET MUTAHKE, TOCPEJCTBOM KOTOPOTO PEANU3YIOTCSI TEOXMMHUYECKHE 0COOEHHOCTH TEPPUTOPUHI
U coLuabHble yCIOBUs. Pe3ynbTaTbl MHOTOUNCICHHBIX UCCIEIOBAHUH HOAHONW 00€CIIEYeHHOCTRIO OpraHu3-
Ma CBHJICTENICTBYIOT O TOM, YTO B YCJIOBHUSX OTCYTCTBHS HOAHOM NPOGUIAKTUKH if010AepUIUTHBIE COCTOS-
HHSl HaceleHus] UMEIOT MaccoBbIi Xapaktep. IIpu mpoBeneHnn rurneHnueckux uccuenoBanuii nmo Kasaxcra-
Hy OBUIO BBISIBJICHO, YTO NPAKTHIECKH BO BCEX PETHOHAX B TOU WM MHOM CTENeHU HaOIIomaercs ioxHas He-
JIOCTAaTOYHOCTb.
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Drafting method of atmospheric air condition monitoring

Currently, in the existing methodological recommendations covered issues of ranging areas based on quanti-
tative and qualitative analysis criteria, using air-route and under torch samples. In modern conditions for the
control of air pollution are necessary techniques to provide an adequate assessment of the degree of air pollu-
tion with minimal physical, technical and financial costs. Evaluation of air pollution with the help of maxi-
mum permissible concentration is carried out with the mandatory condition of coincidence of their temporal
characteristics with the timing of the actual pollutant concentrations in the atmospheric air. For assessing the
degree of air pollution.

Key words: atmospheric air, the maximum permissible concentration, chemicals, dust, heavy metals, ecology,
monitoring.

Great importance for the air protection sanitary is to identify new sources of the air pollution, taking in-
to account projected, constructed and reconstructed facilities, polluting the atmosphere [1-3]. The Environ-
mental Safety Concept of Kazakhstan for 2014-2015., approved by the Presidential Decree Ne 1241 from
03.12.2003 year, provided the requirements of the establishment of standards for industrial emissions of pol-
lutants into the Kazakhstan environment [3]. These standards are defined so that the total emissions from all
area industrial enterprises did not exceed the standards for maximum allowable concentrations of pollutants
in ambient air. For each stationary source set emission limit values (ELVs) only on the basis of maximum
permissible concentrations (MPC) [4-8].

Air monitoring — a multipurpose information system, which has primary goals — observation, evalua-
tion and forecasting of air quality under the anthropogenic impact influence [5]. Many countries have set up
special stations for monitoring [1, 3, 4, 6].

Comprehensive ecological assessments of the ambient air needed for comparison with each other indus-
trial regions, however, with dozens of indicators MPC describing various adverse environmental factors.
Comprehensive assessment of the industrial area air environment adverse factors, can use the classes of sub-
stances that are normally given in Tables MAC. There are: the first class of danger: benzopyrene; the second
class of danger: nitrogen dioxide, hydrogen cyanide; the third class of danger: sulfur dioxide and phenol; the
fourth class of danger: benzene, acetone [2]. For detailed assessment and prediction of the air state in the cit-
ies take extra: carbon monoxide, hydrogen sulfide, sulfur dioxide, formaldehyde. In addition, dust and soot
are recorded [2]. For a complex environmental assessment are used bioindication methods. Plants and their
advantage is that they respond immediately to the entire amount of impurities [2, 9]. Bioindication methods
are cheap and require relatively little time. Sharing their use allows to improve the estimation and air quality
forecast accuracy, reasonable estimate about the state of the environmental area.

There is a quite clear correlation between the proliferation of lichen degree and the sulfur dioxide con-
centration in the air. Lichen complete absence means that the concentration of sulfur dioxide in the air ex-
ceeds 0.3 mg/m’ [9].

The intensive air pollution is characteristic for large and medium-sized industrial cities, where on a per-
son at the same time affect from 30 to 100 or more harmful chemical substances in quantities exceeding the
maximum permissible levels, and their combined effect is even more significant [10]. Therefore, in many
European countries and the United States to ensure the monitoring of air basin created an automated system
of air pollution control [11-13]. The control system includes an automatic monitoring of the industrial emis-
sions; check of the pollutants concentrations; analysis of the received information; determination of the actu-
al state air pollution; measuring one or more ingredients concentration of the following series: SO, CJ, NO,
O, CH, HS, NH, suspended solids; determination of moisture, temperature, wind direction and speed; the
adoption of measures to reduce emissions; prognosis and assessment of the pollution level; development of
recommendations for environmental improvement; checking the calculations of impurities dispersion [13—
15]. At the air monitoring is used high-tech electrochemical, amperometric, semiconductor, quartz crystal,
photometric sensors using fiber optics and detector tubes, biosensors, sensors on the surface-active fibers,
and others.
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Monitoring of the atmospheric air on the industrial region territory operates with a frequency of fixing
the measurements results — 3 times a day up to 60 times per hour. Air monitoring stations operate automati-
cally, the development of the monitoring is done by increasing the number of fixed stations and mobile ob-
servation posts application. Further an observing systems improvement is carried out through the use of more
modern technology, combining the individual control systems in stationary, routing, mobile (undertorch) or
in a comprehensive observation posts [15-18]. Fixed post is intended for continuous pollutants registration
or regular air sampling for analysis. Highlighted stationary support posts — to identify long-term changes in
the content of the basic and most common contaminants [16, 17]. Routing post is intended for the regular air
sampling at a fixed point of the area observations, which is carried out by using a specially equipped vehicle
laboratory [16, 17]. Roll (undertorch) post is intended for sampling under the plume to identify source influ-
ence zones [17, 18]. Laboratories, mounted in the car, make observations under the torch. Undertorch posts
are arranged at the certain points on a fixed distance from the source. They move according to the direction
of the surveyed emission source torch. Stationary and route posts are placed at the locations selected on the
basis of a preliminary air pollution study, firstly in the most contaminated areas, adjacent to the most traffic
highways, and also in the recreation areas [15-17].

The most contaminated areas include the largest maximum single (Ms) areas and the average concentra-
tions (A) produced by the enterprises industrial emissions (within a radius of 2 km from low sources and
from 2 to 3 km from high). Undertorch posts are placed considering the most expected concentrations at 0.5;
12; 3; 10 km distance from the sanitary protection zone (SPZ) border or the air pollution source downwind
from it. The direction of the torch is determined by visual observation of the smoke clouds contours and the
wind direction, if there is no smoke cloud [15-18]. Each observation post should be placed on an open, all
sides ventilated with a non-dusting floor surface (asphalt, hard ground, turf) to prevent measurement results
distortion because of the green spaces presence, buildings and other facilities. The observation posts quantity
is established depending on the city population, so that, up to 50 thousand residents — 1 post; up to
100 thousand — 2 post; up to 200 thousand — 2-3 post; from 200 to 500 thousand up to 5 positions; more
than 500 thousand to 10 posts; more than 1 million inhabitants up to 20 stationary and routing posts. The dis-
tance between the stationary posts is from 0.5 to 5 km. The number of monitoring stations for ambient air
also depends on the settlement area, the terrain, the the placement characteristics and the level of industrial
enterprises development, the location of roads with heavy traffic, the recreation and resort areas location,
climate-weather conditions [15-19].

The level of air pollution is estimated according the year observations. To account the fluctuations in
weather conditions and to obtain more reliable information about the contamination level are used observa-
tional materials for the period of 2—5 years. The total number of observations during the period under con-
sideration should be not less than 800. In a mandatory list of controlled substances are included:
benzo(a)pyrene, soluble sulfates — in cities with a population over 100 thousand residents; formaldehyde
and lead compounds — in cities with a population over 500 thousand residents; metals — in cities with fer-
rous and non-ferrous metallurgy manufactures; pesticides — in the cities located near agricultural areas. The
list of controlled substances is reviewed at least once every 3 years. It should be pointed out, that, at the
undertorch supervision is carried out monitoring of specific pollutants, which are characteristic for this en-
terprise emissions [18, 19].

Thus, the analysis of quantitative indicators in the air gets improved in the criteria development and
methods for quantitative assessment of chemicals in the air basin, which, in our opinion, is the scientific ba-
sis for recognizing the feasibility of the air quality monitoring. However, despite the significant number of
the environmental objects studies, such as ambient air, individual questions on comprehensive assessment
aspects of the anthropogenic and natural factors, affecting the level of air pollution in industrial regions, is
still insufficiently developed.
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M.A.Myxkamesa, A.Pynnens

ATtMocdepanbIK aya KyiliHiH MOHMTOPMHIIH KypacThIpy dicTemeci

byrinri Tanza KosimaHeicTa 6ap OMICTIK YCHIHBICTapAa TEPPUTOPUSIIBIK OPbIHFA M€ CYPaKTap >KapblK Kepai,
OJap ayaHBIH CalaJblK XXOHE CaH/BIK Tajay KepCeTKIlITepi HETi3iHAe camapiblK jkoHe (aKeaacThUIBIK
CblHaMaJiap KOeMEriMeH jkacajiFaH. 3aMaH IIapTTapblHa cail aTMocdepaiblK ayaHbIH JIACTAHYbIH Oakbliay
YILIiH, OFaH MHHUMAIABI (U3MKAJBIK, TEXHUKAIBIK >KOHE Kap)KbUIBIK INBIFBIHAAPAA, ayaHBIH JIACTAHybIHA
JKETKUTIKTI opeskernie Oara Oepe anaThlH oficTep KaXeT. AyaHBIH JIaCTaHYBIH Oarajiay IIEeKTi PyKcaT eTiireH
KOHICHTPALMSIHBIH KOMETIMEH JKy3ere acaapl, Oipak MIHAETTI [IapT HeETi3iHAE OHBIH YaKbITIIA
cUIIaTTaMaaapsl arMoc(epalblk ayaHbl JTACTAMTBIH 3aTTapAblH (DAKTIMIK KOHIEHTPAIUSCHIHBIH YaKbITIIA
CHIIaTTaMachIMEH ColiKec 0OIIybl THIC.

M.A.Myxkamesa, A.Pynnens

MeToanka cocTaBjIeHUS MOHUTOPUHIA COCTOSTHUS aTMOC(l)epHOI‘O BO3ayXxa

B Hacrosiiee BpeMs B CyIIECTBYIOIINX METOJUYECKHX PEKOMEHIAIMAX OCBEIIEHBI BOIPOCH PAHKHPOBAHUS
TEpPUTOPHI HAa OCHOBE KOJIIMUECTBEHHBIX U KaYECTBEHHBIX KPUTEPHEB aHAIM3a BO3/AyXa C HUCIOIb30BAHHEM
MapIIPyTHHIX U NoAdakeIbHEIX Mpo6. OTMEUeHO, YTO B COBPEMEHHBIX YCIOBHSIX AJISI KOHTPOJIS 3arpsI3HEHHS
aTMOC(EPHOTO BO3TyXa HEOOXOAUMBI METOIMKH, O3BOJIAIOINE 1aTh aJeKBaTHYIO OIEHKY CTCIIEHH 3arpsi3-
HEHUS BO3J(yXa IPU MHHUMAJIBHBIX (U3MUECKUX, TEXHIUECKUX M (DPMHAHCOBBIX 3arparax. OIeHKa 3arpssHe-
HUSI BO3AYIIHOH Cpelbl ¢ HOMOIIBIO TPEeTbHO AOIYCTHMBIX KOHIEHTPAIUil OCYIIECTBISIETCS NpH 00s13a-
TETBHOM YCJIOBHH COBIIJ€HHS UX BPEMEHHBIX XapaKTEPUCTUK C BPEMEHHBIMHU XapaKTEPUCTHKAMH (paKTHUe-
CKMX KOHLEHTPALUH 3arpsA3HAIOLINX BELIECTB B aTMOC(HEPHOM BO3yXe.
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The problems of solid waste disposal
on the territory of Karaganda region and their solutions

In the article are presented data devoted to the problems of municipal solid waste, as they are one of the most
acute economic and environmental problems. In the cities, there is an intensive accumulation of solid waste
and bulky waste, which, if improperly and untimely removal seriously pollute the environment. Creating a
normal conditions of people lives in the city — the primary task of public utilities engaged in sanitary clean-
ing and cleaning of urban areas, the disposal of solid waste. Therefore, there is a need to develop new ap-
proaches in the system of waste management and the creation of modern components the relevant infrastruc-
ture in the field of solid waste management. According to the results of the literature review, the main objec-
tive is the modernization of regional waste management systems, using the best available technology to man-
age waste without causing unbearable cost for the user. The aim will be achieved by implementing an in-
vestment project for building in the area the waste management complex, consisting of the plant sorting and
processing of waste and landfill, as well as the introduction of separate collection of waste from households
and businesses.

Key words: MSW, pollution, biogas, dump.

At this stage the assessment of environmental components shows a generalized characteristic of the natu-
ral and socio-economic environment in the area of the planned activity, considered the basic directions of the
economic use of the area and identified principle positions of assessment environmental impact, including:

— analysis of the production activity of the enterprise to establish the species and the scale of the poten-

tial impact;

— analysis of production activities to establish types and intensity of the impact on the environment, the

spatial distribution of impact sources;

— air protection from pollution;

— protection of water resources from pollution and depletion;

— characterization of formation and distribution of the amount of waste production and consumption in

the process of the planned activity;

— forecast of emergency situations and their prevention;

— environmental protection measures to reduce the anthropogenic load on the environment;

—recommended measures to minimize the impact on the above components of the environment [1-3].

Determination of the optimal solution is always a compromise between desires and opportunities, and in
the particular case — between the environmental benefits and financial capabilities. These two aspects de-
termine the need of the proposal for political leadership (akimat) and public generally three alternatives:

1) the most profitable from the economic point of view — «0» Alternatives, where everything remains
as it does;

2) the best from an environmental (or the use of the best technology) point of view — the maximum re-
cycling and minimum waste disposal;

3) basic alternative — a realistic, balanced as environmental requirements with economic opportunities,
including economic and social aspects [4].

For selecting alternatives are used the following criteria: economic, environmental, technological and
social components. Economic criteria should have a priority when choosing the optimal number of regional
landfills which would be built. We have to apply minimum the following criteria:

— in accordance with the requirements of regulations;

— the amount of investment costs;

— operating costs;

— cost per unit of output produced goods (material);

— availability for users (their ability to pay) [4].

18 BecTHuk KaparaHguHckoro yHusepcureTa



The problems of solid waste ...

Justification of the choice of strategic alternatives

To determine the alternatives were developed different options for collecting and processing waste for
the prediction of the formation and disposal of solid waste collected separately, sorted, processed recycled,
passed back and buried at the polygon. Analysis and forecasts of the flow of solid waste form the basis for
the definition of requirements to potential and volumes of different methods of collection and processing.

After analysis of alternatives it is obvious that the alternative 1 is not acceptable because does not com-
ply to requirements of policy decisions and according to the applicable regulations. In addition, following
this alternative will be continued adverse impact on such environmental components as soil, groundwater
and surface water, the air. At the same time in the economic cycle will not be returned to a significant
amount of recycled materials which will adversely affect the economy of the region and the country as a
whole because they do not increase revenues in the budgets of all levels. Accordingly, the waste manage-
ment industry will not get development and therefore does not increase the number of jobs that doesn't not
allow the development of the social sector. Therefore, this alternative is not further considered.

Carried out further analysis of the alternatives can be concluded that the alternative actions allow you to
have the greatest benefits from ecological aspects' point of view using technology theoretically allowing to
achieve the highest level of environmental protection will be unfavorable and unacceptable in terms of both
investment and operating costs. This may cause an adverse impact on the social environment as well as lead
to the unwillingness of the population to use the system for solid waste management. This phenomenon,
which can be caused by prohibitive costs of public services for waste management, in the final turn, may
have an adverse impact on both the environment and the social environment, because the population is sup-
posed to take the opportunity of the illegal dumping of waste into the environment.

Accordingly, the above implies that the planning of the system must be found a compromise between
environmental and economic aspects of the issue. This is crucial economic factor, because the solvency of
the user by the system plays a critical role in creating viable from economic point of view of the system. By
the method of finding such a compromise, which would correspond to the requirements of current regula-
tions, is to carry out financial — economic analysis.

Technical alternatives of development of the waste management system

Here it is considered an alternative to the further development of the waste management system. Choos-
ing the best option for solid waste management system in accordance with the requirements.

Technical tasks, based on the analysis of alternatives:

— selection of the place;

— design, which depends on the choice of location and technology solutions.

When choosing alternatives are decisive legislative factors that determine the minimum necessarily fol-
lowed the requirements, and also financial — economic aspect, in the end, it is crucial in assessing the possi-
bility of implementing and operating the system. Moreover, the actual content of the system is determined by
the solvency of the system user, assuming that realizing the principle «polluter pays».

Factors determining the choice of alternatives

Determination of the optimal solution is always a compromise between desires and opportunities, and in
the particular case — between the environmental benefits and financial capabilities.

To select alternatives was used the following criteria — according to their order of viewing:

— geographical (location of new infrastructure);

— technological, including the use of the best available technologies;

— legislative or requirements of regulations, including determining a set of measures to protect human

health and the environment;

— economically-social, which, in total, determine the system;

— administratively — political, especially in cases where is not meeting economically-social criteria [5].

The main, on condition, that we want to have a cost-effective system that is socio — economic criteria.
Therefore, they are decisive in the choice of technology — both for the individual components and the sys-
tem as a whole.

Deviation from this is possible only if making administrative and political decisions about grants for the
creation of a system and / or subsidize its operation. However, it should be time-limited nature, since the age
of unprofitable systems is short-lived.
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In the European Union it is usually grants for the creation of systems. In the waste management sector,
these grants are very significant — they reach 85 % of the total investment (excluding VAT, which is paid
by the Client). The purpose of the grant — the alignment of differences of socio-economic conditions be-
tween «old» and «new» members of the European Union. In the specific case to achieve the purpose it is
solving two objectives: ensuring compliance with regulations (mandatory) and to implement the best availa-
ble technologies (where possible) [5].

To select the alternatives, taking into account the foregoing, the following basic criteria for evaluation
of the proposed new system for waste management:

— in accordance with the requirements of regulations;

— the amount of investment costs;

— operating costs;

— availability for users (their ability to pay).

Geographical alternative

When creating or improving any system that requires the placement of stationary objects, almost always
there are alternatives for location of the new facility. Always, in the case of development or improvement of
the existing system, as the first and main alternative to consider the possibility of development of the system
in place already allocated for these purposes. Of course, if the continuation of this activity is not possible on
the requirements of regulations or other legitimate reasons, or is not appropriate for economic reasons, nec-
essarily a consideration of new places, alternative that already exist.

City uses four operating landfills in the region of Karaganda, Saran, Shakhtinsk, Temirtau and Abay. In
addition to these, there are many unauthorized dumps throughout the region. Here are some of them.

Proposed two alternative variants of placement, for which the connection point to sources of engineer-
ing communications and distance does not change and will not result in significant changes in the lining of
networks. According to the applied reference sites on the barren and lack of groundwater. Correction of
technical solutions will be implemented in the work project stage (Table 1).

Table 1
The location and size of existing storage of researching region
Required The start
Ne Storage space/volume of exploitation
1 2 3 4
1 |Karaganda

1.1 |Acting polygons 10.80 hectares 1991-
1.2 |Maikuduk 2.55 hectares 2004-2005
1.3 |Prishahtinsk 15.80 hectares 1999-2007
1.4 |Sortirovka 3.15 hectares -2010

st. Balkhash 200 m’

st. Okhotskaya-Badina 150 m’

st. per. Radio 120 m’

st. Shakhanskaya 300 m®

st. Crimean 600 m’

st. Dzhangildin 200 m®

st. Dzhangildin 150 m®

st. Ternopil 260 m’

st. Chaikinoi, 152 500 m’

st. Bibliotechnaya, 25 3000 m’

st. Chaikinoi, 157 600 m’

near 85 school 150 m®

st. Medical, 60, 385 m’

st. Chaikinoi, 138 150 m’

Md. «Vostok-5» (pit unfinished schools) 100 m’

st. Chaikinoi 145 150 m’

st. Medicinskaya, 1 170 m’

st. Mirnaya 10 150 m’
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1 2 3 4
st. Ishim, 78 100 m’
st. Govorov, 14, 18, 20, 22 100 m’
st. Moldagulova, 89 150 m’
st. M.Mametova 60 100 m’
st. Carpathian, 38 100 m’
2 |Saran 2.10 ha 1999-
3 |Shakhtinsk 3.28 ha > 40 years
vil. Shahan > 40 years
vil. Novodolinka > 40 years
vil. Dolinka > 40 years
4  |Temirtau 49.00 ha
st. Temirtau, 46 50 m
pr. Miraotul. Karaganda. Highway till st. Kalinina 120 m’
st. Central, 28, 70 m’
117 quarter (former cinema «Stroitel», cafe «Molodezhy) 100 m’
5 |Abay 9.51 ha 2003—
«Abai-1» 931 m’ 2002—

Image of illegal dumps is presented in the Picture and storage in the Table 2.

Picture. Illegal dumps on the st. Radio (120 m?)

Ne Storage Area, ha
1 |Karaganda
1.1 |The acting polygon 10.8
1.2 |Maikuduk 2.55
1.3 |Sortirovka 3.15
1.4 |Prishahtinsk 1.58
2 |Saran 2.1
3 |Shakhtinsk 3.28
4 |Temirtau 49
5 |Abay 9.57
Total 82.03
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Even at authorized acting damps is not available facilities for capturing or burning of biogas emissions.
Artificial layers for protecting of the subsoil is not installed. Some of these polygones are located in the old
sumps and therefore have little natural subsoil. However, it is not known how much is enough to protect the
subsoil and subsoil aquifer.

Due to the production of biogas there is a high risk of fire (for example, a fire at the Karaganda range).
The fire at the polygons generates large environmental and social impacts.

Many illegal dumps across throughout region, often in residential areas leads to high environmental and
social risks. At present, there is no control over the export of waste in these places. Typically, they have a high
risk of fire. Fire can spread to neighboring houses. Also, the combustion of plastics produces toxic gases.

If there are an organic waste on the dump, it will attract animals such as rats, cockroaches and others.
They can be passive carriers of germs on the surface of their bodies, including those that are potentially
harmful to human. Sewage water penetrating into the soil, contaminating the aquifer. The wells (sumps) in
the area may be contaminated and be a source of disease for people who use the water.

In addition, for children, these damps are very interesting to play. In this case, there is a risk of illness
or injury, for example, by broken glass or razor blades.

For the prevention of disease and injury is absolutely necessary to clean these areas and control to avoid
a new accumulation of waste in these areas.

Technological alternatives

These two aspects determine the need of the proposal for political leadership (akimat) and public gener-
ally three alternatives:

1) the most profitable from the economic point of view — «0» alternative, where everything remains as
it does, but that is not acceptable from the point of view of the requirements of regulations and sustainable
development of society;

2) the best from an environmental (or the use of the best technology) point of view — the maximum re-
cycling alternative.. It involves the use only the best available technologies, but it is unfortunately not ac-
ceptable for economic reasons, since the user of the system is not able to pay for its operation;

3) trade-off between «0» alternative and «maximumy alternative — «the base.» It balanced legislative,
technological and economic requirements, namely:

a. met the minimum requirements of regulations;

b. introduced, as it allows the economic factors, the best available technologies;

c. met two mandatory requirements for cost-effectiveness of the system (in the case of waste manage-
ment): the «polluter pays» and user of the system is solvent.
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S1.1O.Cokonenko, A.M.Aiitkynos, Jl.JIopant
Kaparanabl 00J1bICbIHAA KATTBI TYPMBICTBIK KOKBICTAPbI
KO0 MIceJiesiepi JKoHe OHBI ey daicTepi

Makanana kattel TypMbIcTHIK KokbicTap (KTK) maceneci kapacTeipbutran, ced6edi 01 eMipiMi3aiH, TaOHFaTThl
KOpFay JKOHE LIapyallbUIbIKTaFbl ©3eKTi MocenesepiiH Oipi 6onbin oTslp. Kasia MaHbIHAA KATThI TYPMBICTBIK
KOKBICTAp MEH KeJeMJ KOKbICTAPIbIH KOITEN TACTAIybIHAH XKbLIJAM JKOHE T3 JKMHAIyblHa OailsIaHBICTHI,

22 BecTHuk KaparaHgmHckoro yHusepcurteTa



The problems of solid waste ...

OJapAblH KeWOIpeyJepiHiH IypbIC JKOHE YaKbITBIHAA JKOMBUIMAraHABIKTAaH, KOpIIaraH TAaOWUFH OpTara
KONTEreH 3USH OKesledi. ABTOpiap Kajla TYPFbIHIApbl ©MipiHEe KOJIAMJIbl JKaFlai TYFbl3y KOMMYHAJIIBIK
KbI3MET KOPCETYIIIepAiH Heri3ri »KyMbIChl Jen TyciHenmi. Omap Kajga aifiMarblHOa CaHUTApIBIK Ta3apTy
JKYMBICTapbIH Kyprizy OapsiceiHna KTK sxoro skymbIcTapblH Tikeneil sxyprisyre tuic. CoHABIKTaH Oy
Kylene JKyYMbICKa jkaHaia KaparaubiMb3 jxoHe KTK ko0 canmachiHna HHGpaKypbUIbIMFA COMKeC KeleTiH
3aMaHayHl KOMIIOHGHTTEp IIbFapy KakeT. OneOuerke OcifHe HOTIKECIHAE IIONY KYPrizy aWMaKTBIK
KOKBICTBI OacKapy »XyHeciHIH MOJepHH3aUMsICHIHAAFEl 0acThl MakcaT — KOKBICIICH JKYMBIC ICTEy YIIiH
KOJIJIaHYLIbIFa KON ILIbIFaH KENTIPMEHTIH, eH aKChl KOJDKETIMAI TeXHOJOTHsIapAbl Haiinanany. MakcaTka
JKETY YIIiH KOKbIC 0acKapy KelleHiH YHBIMAACTBIPY KePeK, SIFHU, KOKbICTap bl PETTEHTIH 3aybIT, KOKbICTAPbI
KOMETiH Jep, KOCINOPbIHAAp MEH TYPFBIHAAP/aH KOKbICTAp/Ibl JKEKe-)KEKe KUHAY KYHECIH SHTi3y KaXeT.

S.1O.Cokonenko, A.M.Aiitkynos, Jl.JIopant

IIpo6JieMbl yTHIAM3AUMHU TBEPABIX OLITOBBLIX 0TX0/I0B HA TEPPUTOPHHU
Kaparanaunckoi 00,1acTi U C1oCO0bI MX PelIeHUs

B crarbe paccMoTpeHa OfHA M3 CAMBIX OCTPBIX XO3SHCTBEHHBIX U IPHPOTOOXPAHHBIX MpoOiIeM — mpobiema
TBepABIX OBITOBEIX 0TX00B (THO). OTMeueHo, YTO HHTEHCHBHOE HAKOIUICHUE TBEPABIX OBITOBEIX OTXOMOB U
KPYNHOrabapuTHOrO Mycopa NpH HENMpPaBUIBHOM M HECBOEBPEMEHHOM YAAJIEHUH CEPhE3HO 3arps3HIET OK-
pY’KarolIyro MpUpoAHyIo cpery. Co3laHue HOPMAaNbHBIX YCIOBUH JKU3HU JIOJEH B TOpoJie — MEpBOOUYEPE-
Has 3a/laua KOMMYHQIBHBIX CIYXO, 3aHATBIX CAaHUTAPHOW OYUCTKOM M yOOpPKOW TOPOACKUX TEPPUTOPHUH,
yruuzanueid TBO. Hazpena HeoOxoquMocTs B pa3pabOTKe HOBBIX MOAXOJOB B CUCTEME YNPABICHUS OTXO-
JaMH ¥ B CO3J[aHAN COBPEMEHHBIX KOMIIOHEHTOB COOTBETCTBYIOIIEH MH(PACTPYKTYPHI B chepe yTHIH3AUN
TBO. I'maBHO# 1ENbI0 IPOBEAEHHOTO aBTOPAMH JIMTEPaTypHOro 0030pa SBISIETCS IT0Ka3 MOASPHHU3AIMU pe-
THOHAIIBHBIX CHUCTEM YIPaBJICHUS OTXOJAMU C IPUMEHEHUEM JIYYIIUX JOCTYIHBIX TEXHOJIOIMH AJIs yIpaBiie-
HUS OTXOJaMH, HE BBI3BIBAIOLIMMU HEHNOCUIIBHBIC 3aTpaThl Ul MoJb3oBaTelns. Llens miaHupyerca 10CTUYb
MyTEéM pean3alui HHBECTUI[HOHHOTO MPOEKTA M0 CO3JaHHI0 B JaHHOM PETHOHE KOMIUIEKCa YIpaBIeHHs OT-
XO/1aMH, COCTOSIIETO U3 3aBOJja COPTUPOBKU U NepepabOTKH OTXOJO0B U MOJUTOHA 3aXOPOHEHHs OTXOJOB, a
TaKKe BHEJPEHUSI CHCTEMBI OTJIETBHOTO cO0pa OTXO0B Y HACENICHNUS U MPEATIPUSITUI.
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IKOJIOrHYeCcKasi OLEHKA CO/IEPKAHNUS TAKEJIbIX METAJLJI0B
B KOMIIOHEHTAX PeYHBIX IKOCHCTEM rOPHOPYAHBIX TEPPUTOPUIA
Pecnyboimkn bamkoprocran

3arpsi3HEHHE BOAHBIX OOBEKTOB B palflOHAaX C Pa3BUTOH NMPOMBIIIIEHHOCTHIO 00YCIIOBICHO IEPBUYHOMN U BTO-
PpUYHOM Harpy3KoH, Kak OaKTepHaNbHOM, TaKk U XMMHUYECKOH, 9TO (OPMHUPYET HEMOCPEACTBEHHYIO ¥ HOTEH-
OUATBEHYIO ONACHOCTh. BBIMYCK HEOUMIEHHBIX WM HEJOCTATOYHO OYHMIIEHHBIX CTOYHBIX BOJ OIpENelseT
TIepBUYHYIO HAarpy3Ky Ha BOJOEM, HEIOCPEICTBEHHAs! TOKCHUECKasi OIACHOCTh KOTOPOH ISl 3J0pOBESI 00y-
CIIOBJICHA MPEUMYIIIECTBEHHO TKEJIBIMU MeTalllaMH. ABTOPAMH TIPHUBEICHBI PE3yJIbTaThl U3YUCHUS COIEp-
JKaHUA TSDKENBIX MeTauioB (Zn, Cu u Cd) B Boje, JOHHBIX OTJIOKEHUAX U (UTOMACCE pAECcTa OIecTAIIEro
(Potamogeton lucens L) B 30He BO3IEHCTBHS OOBEKTOB TOPHONPOMBIIIJIEHHOTO KoMIUiekca PecmyOmuku
bamkoproctan. ITokasaHo, 4TO BOOJIb TPajiIMeHTa 3arpsi3HEHUs HAOMIOAeTCsl OBBILICHUE YPOBHS COJEpxKa-
HUSI METAJUIOB.

Kniouesvie crosa: 3arpsisHEHHE, TSKENbIE METAJUIBI, TOBEPXHOCTHBIE BOJOEMBI, TOHHBIE OTIIOXKEHHUS, MaKpoO-
GuTHL, prect GiecTSIIHH.

IOxHBI Ypan, Tae IIMpOKO PaclpoCTPaHEHB MOJIMMETANINYECKOe U MEIHO-KOTUEIaHHOe OpyeHe-
HUS1, OTHOCUTCS K pallOHaM €CTeCTBEHHBIX reoXuMHUecKkux anomanuii [1]. OcBoeHue u pa3zpaboTka MecTo-
POXIEHHI MOJIE3HBIX UCKomaeMbIX B 3aypanbe Pecnyonuku bamxkoprocran (PB) conpoBoxnaioTcs BcecTo-
POHHHMM BO3CHCTBHEM Ha OKpYyKaromnyto cpeay. OJHUMU U3 HaubOoJiee YA3BUMBIX 3JIEMEHTOB JIaHAmadTa
SIBIITFOTCSL TIOBEPXHOCTHBIE BOJIOEMBI, UCTIOIB3yEeMEBIE JJIsi PIOOXO03SHCTBEHHBIX IIEJIeH, CEbCKOX03HCTBEH-
HOTO BOJOCHAOXEHWsI, peKpeallii U X03sIICTBEHHO-OBITOBBIX HYX HaceneHus [2]. [loOkua 1 mepepaboTka
Py TPHUBOAAT K 3arpA3HEHHIO BOIHBIX 3KOCHUCTEM TsDKenbIMH MmeTauiamu (TM), mocTyruieHne KOTOPBIX
MIPOMCXOANT B OCHOBHOM CO COpPOCOM HEOUHIIEHHBIX WM HEAOCTATOYHO OYHUINEHHBIX MMAXTHBIX, Py THUIHBIX
U MOJOTBAJIBHBIX BOA [3]. BRIHOC THAPOreHHBIMU MOTOKAMU TOKCUYHBIX XUMHUYECKUX 3JIEMEHTOB IMPOJIOJI-
JKaeTCsT W TIOCIe 3aBEpINCHHS JSKCIUTyaTaluu MectopoxkaeHnid. Kak ormewaror P.D.AOgpaxMaHoB U
B.I'.ITonoB [4], ropHOE TTPOU3BOACTBO MPUBOIUT K MEPEPACIPENCICHUI0 XUMUYECKIX BEIIECTB B TPUPOJE.
[Tpu 3TOM MacITaObl U MHTCHCUBHOCTh TEXHOTEHHBIX TCOXUMHUYCCKAX aHOMAIIUH BO MHOTO Pa3 MPEBHIIIAI0T
napamMeTphbl IPUPOJAHBIX TCOXUMUYECKUX TOTCH.

B BoJe B pe3ynbpTaTe NpOTEKaHUS MPOLIECCOB KOMITIEKCOOOpa30BaHUsl, KOATYJISINH, afcopOLnu, H3Me-
HEHUS OKHCIUTEIHHO-BOCCTAHOBHUTEIHHBIX M KHUCIOTHO-IIEIIOYHBIX YCIOBHU MPOHUCXOIAT TpaHchopManus
MTOCTYMAIOIIUX XUMUYECKUX (DOPM METAIIOB M 00pa30BaHUE YCTOWYHMBBIX B JAHHBIX YCIIOBUSX COCYIIECT-
BYIOIIMX PaCTBOPEHHBIX (POPM, OTIPEAETIAIONINX CTETIEHh TOKCUYHOCTH TOTO MITM HHOTO MeTaia [5].

A.JO0.OnexynoB [1] orMedaer, uTo Boma 00JamgaeT BBICOKOH MUHAMHUYHOCTBIO, KOTOpas 3aBHUCHUT OT
THIPOMETEOPOJIOTHIECKUX (haKTOPOB M TUIAPOJAUHAMUYCCKHUX XapPaKTEPUCTHK. B CBS3M C 3TUM 3HAUYCHUE U
JIOCTOBEPHOCTh PE3yJIbTAaTOB UCCIEIOBAHUN, OTPAHUYCHHBIX TOJBKO MOKA3aTeNIMU 3arps3HUTENCH B BOJIE,
cHIbKaeTcs. JlOHHBIE OTIIOKEHUS SBISIOTCS KOHCEPBATHBHON CHCTEMOM, U MO3TOMY PE3YJIbTaThl UCCIIE0Ba-
HUH 0CaJIKOB SABJISAIOTCS OoJiee MHGOPMATUBHBIMU TIOKa3aTeNsaMu. [ 11eseit 3KoI0ru4eckoro MOHUTOPUHT A
BaYKHBIM SIBIISICTCSI KJTACCU(UKAIUS JOHHBIX OTIOXKECHHUHN M0 pa3Mepy COCTaBISAIOMUX UX YacTull. Kak mpasu-
710, C YMEHBIIIEHHEM pa3Mepa (ppakuuii TpyHTa coAep kaHrne METaJUIOB B HUX yBenmunBaercs. CyliecTByeT
HECKOJIbKO METOAUK ompenenenns TM B JOHHBIX OTIOXKeHUsX. [Ipr 3TOM pa3nndHble peareHThl U3BIEKAIOT
13 TpoOBI OmnpeeNieHHbIe (OPMBI METAJUIOB JTMOO METAJUIBI, CBA3aHHBIC C KOHKPETHHIMH (ha3aMu TPyHTA.
[MogewxHBIE GOPMBI METAIUIOB OBICTPEE BKIIIOYAIOTCS B MUTPAIIMOHHBIC TIOTOKHU, IEPEXO0/isi B paCTBOPEHHOE
COCTOSIHUE, XOPOIIIO YCBAUBAIOTCS TUAPOOMOHTAMH H MOTYT TPaHC(HOPMUPOBATHCS B Oolice TOKCHYHBIE CO-
enrHeHwus 5, 6].

Uucno Tpohudeckux ypoBHEH B BOJAHOH IIETH MUTAHUS OOJIbINE, YeM B HA3eMHOW. BaXHBIM 3JIEMEHTOM
MUIIEBOM LEMH B BOAHBIX 3KOCHUCTEMAaX ABISAIOTCS Makpodutel. Tak, BOGOPOCISIME ¥ BOIXHBIMH PACTCHUAMU
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MUTAETCsl OOJBIIMHCTBO THAPOOMOHTOB, CTAHOBAIINXCSA, B CBOIO O4epellb, Muie g peid. Makpodutamu
MUTAIOTCS U PACTUTEIBHOSIHBIE PBIObI, KOTOPBIE CIIyKaT IMUILIEH UIsl XUIIHBIX pbI0. Takum obpazoM, Tsoxe-
JIble METaJUIbl, IIOCTYIast B BOJOEM, CIIOCOOHBI aKTUBHO BKJIIOYATHCS B KPYTOBOPOT BELECTB U MUTPUPOBAThH
MO MUILEBBIM LIETISIM K YeJIOBEKY MPH yNoTpeOIeHnH peiOHOM mponykumu [7, 8].

BbonpmuHcTBO TM SIBIIAIOTCS BaXKHBIMU [UIS JKU3HU MHUKPO3JIEMEHTaMHU, OJHAKO MX H30BITOYHOE II0-
CTyIUIEHHE B OPTaHM3M YEJIOBEKAa MOXKET MPUBOIUTE K HapyIIeHHAM Metabomm3ma. Obnanast KyMyJISTHBHBI-
MU cBoiicTBamMu, TM MOTyT NpOSIBISITH MyTarcHHBIC, TEPATOTCHHBIE W KaHIEpOreHHbIe cBoiicTBa. [locnen-
HHUE HCCIIEOBAaHUS MOKa3ald, YTO CBS3aHHBIC C MOCTYIUICHUEM MHKPO3JIEMEHTOB BpEIHBIC IS 340POBBS
3¢ ({eKThl BO3HUKAIOT MU 00JIee HU3KKX, YeM MPEe/Iosaraiock panee, ypoBHsx [8]. Tak kak 370poBbe 4eiio-
BEKa B ONPEIEIICHHON CTETIeHH 3aBUCHUT OT (DAaKTOPOB Cpeabl OOMTaHMSA, C YBEIMIECHHEM TEXHOI'CHE3a BO3-
pacTaeT u aKTyalbHOCTb CAHUTAPHO-TUTHEHHYECKOTO MOHUTOPHHTA OKPY>KaIOIIECH CPEIbL.

Lenbto ucciienoBaHuil ABISUIOCH U3YyUCHHUE BIMSHUSA 00BEKTOB TOPHOPYAHOM NMPOMBIIIICHHOCTH Ha CO-
JeprkaHue MpUOPUTETHBIX TM B KOMIIOHEHTaX PEYHBIX SKOCHUCTEM.

Obwvexmpl U MemoouKa uUccieo08anull

B TeueHne HECKONBKHUX IECATUIETHH BEICOKOMY TEXHOTC€HHOMY 3arpsI3HEHHIO B PETHOHE MOJBEPTatoTCs
peku Tananeik u Kaparaiiner. Tananslk nmpoTtekaeT 1o baiimakckoMmy u XaitOyminHCKOMY aqMHUHUCTPATHB-
HBIM paiioHam Pb u Bmagaer B p. Ypan Ha Tepputopun OpeHOyprckoit obnactu. J{iuHa BOJOTOKA COCTABIIS-
et 225 kM. B Gacceiine pexu pacmonoxkeHo 6onee 10 xak paspaOaThIBarOIIUXCS, TaK U OTpaOOTaHHBIX Me-
cropoknennid. Kaparaitiner — mputok p. Ypai Broporo nopsaka. JimHa Bogoroka coctaisaeT 28 km. Cpen-
Hee W HIDKHEE TeUeHHE PEKH PaCIIONIOKEHO B YepTe MPUTOPOJHBIX IMTOCENKOB U MPOM30HEI T. Cubaii. Kapa-
TaiijIbl ABJISIETCS MPUEMHHUKOM LIAXTHBIX BOJ MOA3EMHOTO PyJHHKA U MOAOTBANBHBIX Boa Cubaiickoro pya-
HOTO Kapbepa. B BOIOOXpaHHOMH 30HE PEKH HAXOIATCS CTapoe U HOBOE XBocToxpaHuiauina Cudarickoit 000-
raTuTeIbHON Gadpuku. 3a npeaenamu ropoaa p. Kaparaiias! Bnagaer B p. Tyssic (Xymoinas).

Ha p. Tananbik ObUTH HCCIIEOBAHbI 2 YUaCTKa:

— B pallOHe 3arpsi3HEHHS BEPXHETO TEUCHUS! PEKH MMOJOTBANBHBIMU BOJAMH OTPAOOTaHHOT'O CEPHO-KOJI-

yenanHoro Mectoposxxaenust Kyne-tOpr-Tay, skcrnyatupoBasiierocst B 1932—1986 rr. (yuactok A);

— B pailoHe 3arps3HEHHS CPEIHEr0 TEYEHWs pPEeKH MOJOTBaJIbHBIMH BoJamu bypubaiickoro memHo-

KOJTYETAHHOTO MECTOPOXKICHHUS W (QHIBTPATOM XBOCTOXpaHWIUIN BypnOaeBckoro ropHo-odoraTH-
teapHOro KomouHaTa (I'OK), paboratomiero ¢ 1937 r. (yuactok B).

Ha xaxmom yuactke ObIT OTOOpaHBI TPOOBI BOJBI, JOHHBIX OTIIOXKEHUH M PacTUTEIBHBIX 0Opa3IoB.
[IpoOb1 oTOMpaH BEIIIE MECTa BIIAJEHUS CTOKOB (YCJIIOBHBIN KOHTPOJIB), B MECTE BIIAJCHUS U TICPEMEIITHBA-
HUSI CTOKOB C PEYHOM BOJIOW M HA PACCTOSIHMM 3 KM HIDKE IO TEYEHHIO OT MECTa BIAJCHHS CTOKOB (I
OIICHKH CaMOOYHIIAIOIICHCSl CTIOCOOHOCTH BOJIOTOKA).

Ha p. Kaparaiinsr (ygactok B) mpoOs! oTOMpany B BEpXHEM TCUCHUH PEKH, HE 3arpsA3HICMOM OBITOBBI-
MH ¥ TIPOMBIIUICHHBIMA CTOKaMHU (YCIIOBHBIH KOHTPOJIB), B mMpom3oHe T. Cubaif 1 3a mpenenaMu ropoaa,
B YCThE PEKH.

Hnsa m3ydenus HakoreHus TM Makpoduramu Obin BbIOpaH paect Onectsmii (Potamogeton lu-
cens L.), KOTOPBIN SBISETCS YKOPEHSIONINMCS, TIOTPY>KEHHBIM B BOAY PacTeHHEM, 00J1aaeT CIIOCOOHOCTHIO
pa3BUBAaTh BBICOKYIO OuoMaccy MOOEroB M CIHYXHUT NHIIeH A ruapoOuontoB. OIHOBpEeMEHHO
C pacTuTenbHBIME 0Opa3uamu ¢ rayounsl 0-20 cM oTOMpanu TOHHBIE OTJIOKEHHS, KOTOPBIE BIOCIIEACTBUH
aHAIM3UPOBATINCh HA COJAEp)KaHWE TOABMXKHBIX (DOPM TSIKENbIX METAJUIOB, HM3BJIEKAEMBIX aleTaTHO-
aMMoHUIHBIM Oydepom ¢ pH 4,8. 3MepeHns MacCOBBIX KOHIICHTpAITUi ITMHKA, MEIW U KaJMHUsI TIPOBOIN-
JUCh METOJOM MHBEPCHOHHOH BonbTamiepomerpun Ha npubdope CTA. [lomydeHHble naHHBIE OBUIM MOA-
BEPTHYTHl OJHO(PAKTOPHOMY JUCIIEPCUOHHOMY aHAIU3Y.

Pesynomamot u ux obcyscoenue

B menom mist cTBOPOB XapakTepeH CICAYIONUI YOBIBAIONIUN Pl METANIOB B PEYHBIX KOMITOHCHTAX:
Zn > Cu > Cd. JIums B TOHHBIX OTJIOKEHUSIX Ha y4acTke b comepkanue Meau OorbIle, YeM IUHKa (Taolr.).

CpaBHEHHE MOTYYEHHBIX JaHHBIX C MpeAeiabHO HomycTuMbiMu KoHIeHTpanusmu (I1JJK) xummaeckux
BEIIIECTB B BOJIC BOJIHBIX OOBEKTOB XO3SHCTBEHHO-ITUTHEBOTO M KYJIBTYPHO-OBITOBOTO BOJIOTIONH30BAHUS [9]
MOKa3ajo, 4YTO Ha y4acTKe A TPEBEIIICHUS HOPMATHUBOB He HaOmonaeTcs. Ha ydactke b comepxanne nuHka
1 Meau OBIIO B TMIpeaesiax HOPMBI, B TO BpeMs Kak coaep:kanue kaamus npessimano ITJK ot 5 mo 22 pas.
B yctre p. Kaparaiiner u B mpom3one 1. Cubaii mokasaTenu KaaMus B BOZE BBIIIe HOpMaTuBa oT 8 1o 12 pas.
KonuenTpanus nunaka B mpom3oHe 1. Cubaii nocturaet 6 [1K.
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Tab6anumna
Coaep:kaHue TSKeJIbIX METAJJIOB B BOJie H JOHHBIX OTJIOKEHHAX HA yyacTkax (X£Sx)
™ | Brimie BnageHus cTokoB | MecTo BaieHus CTOKOB | Hmke BmageHust CTOKOB
VYuactox A
7n 0,03+0,01 0,14+0,02 0,10+0,02
3,70+0,43 12,97+2,06 8,19+0,67
Cu 0.0144+0.002 0.030+0.006 0.020+0.004
0,84+0,07 3,10+0,08 1,62+0,07
cd H.O 0.0001 0.0001
0,005+0,0004 0,024+0,0035 0,03£0,003
Vyactok b
7n 0.02+0.004 0.60+0.036 0.24+0.022
0,93+0,12 11,38+2,28 4,39+0,34
Cu 0.0024+0.0002 0.090-+0,0038 0.080-+0,0032
2,70+0,24 26,22+4,84 22,34+3,33
cd 0.0054+0.0002 0.022+0.0034 0.021+0.,0028
0,0002+0,00004 0,0802+0,0054 0,0005+0,0001
VYyactok B
7n 0.08+0.01 6.324+0.77 0.124+0.02
4,26+1,49 1,26+0,29 5,84+1,02
Cu 0,004+0,001 0,005+0,001 0,007+0,001
0,60+0,18 0,38+0,08 2,92+0,21
cd 0,0007+0,0001 0,012+0,001 0.008+0,001
0,01+0,002 0,008+0,002 0,13+0,01

Ilpumeuanue. B uncnurene — B Boze, MF/L[M3, B 3HAMCHATENe — B JOHHBIX OTJIOXKEHUAX, MI/KT; H.0. — He 00HapyXeHO.

Comnocrasnenue nokaszareneit TM ¢ HopMaTUBaMHu U1l BOZOEMOB PHIO0OX03sICTBEHHOTO 3HaueHus [10]
TT0Ka3aJi0, 9YTO yYPOBEHb IIMHKA M MEAH BO BCeX ToUKax orOopa mpesbimaet [1/IK: ot 2 mo 60 pa3 mo 1nmuHKy u
oT 2 g0 90 pa3 mo Memu. DKCTpeMajdbHO BBICOKHE TIOKa3aTelW IHWHKAa B Boae p. Kaparaiiiael B depre
r. Cubait — no 632 ITJIK. [ToBbImeHHbIE KOHIICHTPALMH JaHHBIX METAJIOB B KOHTPOJBHBIX CTBOpax y4act-
KOB A 1 B, BeposITHO, CBSI3aHBI ¢ OCOOEHHOCTSIMH €CTECTBEHHOT'O T€OXMMHYECKOTO (JOHA PETHOHA, a Ha yJa-
cTtke b — ¢ GpoHOBBIM 3arpsi3HEeHNEM, Tak Kak BBIIE 1. bypubaii B1oib p. TaHAIBIK pacIIONoXeH PsIa IeHCT-
BYIOIIMX U OTpabOTaHHBIX MecTopokaeHuil. [lokasarenn kagmMus B BOAE BO BCEX CTBOpax ydacTka A U B
¢doHOBBIX cTBOpax yuyacTkoB b m B B mpezenax Hopmbl. B pailioHe 3arpsi3sHEHUs] PEeKH MPOMBIIUICHHBIMU
obwektamu bypubaeBckoro I'OK mabmomaercs npepeimenue 11JIK mo 4 pas, B mpom3one r. Cubait — 1o
2,5 pasza.

Tak xak B Poccuiickoit @enepanuu HopMaTuBa 1o cofepkanrio TM B JOHHBIX OTJIOKEHHUAX HE UMEET-
csl, JUTSL OTICHKH YPOBHS 3arpsi3HEHHOCTH TPYHTOB YacTO HCIOJB3YIOT CPaBHEHHE MOJYYSHHBIX MAacCCOBBIX
koHIeHTpanuii TM co 3HadueHueM BeNWYWH KiIapka, (P)OHOBBIMHM KOHIIEHTPAIUSAMH I OQHUIMAIBHO yCTa-
HOBJIEHHBIMH JTOyCTUMBIMU YPOBHSMHU. MBI pykoBoacTBoBanuch nepeuneM IIJIK nms mous [11]. Conepxa-
HUE MOABWXHBIX (JOpM IIMHKA B TPYHTE UCCIIEIOBAaHHBIX y4acTKoB He mpebimano [1/IK. B paiione bypuba-
€BCKOT0 MECTOPOKIICHHS B JIOHHBIX OTJIOKEHHUSX KOHIICHTpaIus Mean Obiia Ha ypoBHe 7-9 I1JIK. Ciaemyer
OTMETHUTh, YTO HA YYacTKaxX, IJie MPOU3BOAMWICA 0TOOp MpoO, IPYHT MPENCTABIIT COO0I MIHNCTO-TIECUaHYIO
Maccy. HeBbICOKOe HaKOMJICHUE TSKETBIX METAIOB, BUIMMO, CBA3aHO C HU3KOH MOTJIOTHTENBHON CIIOCO0-
HOCTBIO MeCYaHoi ppakiuu.

XWMHYECKHI COCTaB paCTEHUH OTpaXkaeT AIIEMEHTHEIN cocTaB cpensl pocTa [12]. B ykopeHstommxcs
MakpopUTax YpOBEHb KOHICHTPALUH METAIIOB 3aBUCHUT OT MX COJEP)KaHHs B BOJIC U JOHHBIX OTIOXKEHUSIX,
a Tak)ke CTENeHH JOCTYIMHOCTH PAaCTEHHSIM U (PU3HOJIOTHUEcKoi ponu sneMeHTa. OnHOGaKTOPHBINA TucHep-
CHOHHBIA aHAJN3 TIOATBEPII JOCTOBEPHOCTH BIMSHUS CTENCHH 3arpSI3HEHHS Ha HAKOIUIEHHE IMHKA, MEIU
W KaaMmus prectoMm OmectsmM (puc.). Tak, comepkaHue IIMHKA W MeOU B HAA3€MHON M IOI3EMHOMN
¢uToMacce paecta Mo CpaBHEHHUIO C KOHTPOJIEM TOBBIIIAETCS 10 2 pa3 Ha ydacTke A u 10 4 pa3 Ha ydacTKe
b. Ha yuactke B xoHIeHTpanust IHKA MTOBLIIaeTCs 10 7 pas, Meau — 1o 16 pa3, kaamus — 1o 3,5 paza. B
pacTUTeNbHBIX 00pa3lax ¢ KOHTPOJIBHOM TOYKHM ydacTKa A KaaMus He 0OHapy>KEHO, BO BCEX APYIHX TOUKAX
€ro co/iepkaHue B KOpHsX BapbupyeT oT 0,34 mr/kr mo 1,57 Mr/kr, B Haa3eMHbIX opranax — oT 0,28 mr/kr
110 2,26 MI/KT BO3IYIIHO-CYXOT0 Beca.
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A, b, B— yuacTku; I — yCJI0BHBII KOHTPOJIb;
IT — mecro BasieHus 3arpsi3HCHHBIX cTOKOB; [1] — HMke BIageHus 3arpsi3HCHHBIX CTOKOB;
H — B HamemHoli puromacce; [1 — B moazeMHol puToMacce; H.0. — HE 00HAPYKEHO

Puc. Couep;xaHne TS2KCJIbIX MCTAJIJIOB B (1)I/ITOMaCC€ pAacecra 6J'ICCT$IIII€FO Ha y4JacTKax
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3.6.baktbibaeBa, P.A.CyneimaHoB u ap.

CTBODBI, pacHoONIOKEHHBIE HIDKE MO TEYEHUIO OT MECTA BIAJCHHS 3aTPA3HEHHBIX IPUTOKOB, MO3BOJISIOT
OLICHUTHh CAMOOYHIIAIONIYIOCS CIIOCOOHOCTH pek. Kak BuiHO M3 MOTy4eHHBIX TaHHBIX, p. Kaparaiiner He yc-
MeBaeT OYUCTUTHCS A0 BHajzeHus B p. Tysuiic, a Ha yyacTkax p. TaHanbik congepkanue TM B BoJie U IOHHBIX
OTJIO)KEHUSAX CHWXKAETCS, XOTA U HE JOCTUTaeT ypoBHS KOHTpoJsA. CaMOOYMILEHHE BOJOEMOB MPOUCXOAUT
B PE3yJIbTaTe€ XMMUYECKOT0 NMPeoOpa30BaHUsl TOKCUYHBIX BEIECTB U OCAXKACHUs. 3HAUUTEIbHYIO POJIb UI-
paroT 3apociu MakpO(HTOB, SBISIONIMXCS aKKyMYJIATOPAMH Makpo- ¥ MHKpo3seMeHToB. C apyroi cTopo-
HBI, BBICTYIAIOUINE B POJM JCMOHMPYIONMIEH CPeabl TOHHBIE OTIOXKEHHS M BOJIHBIE PACTEHMS NPH ONpese-
JICHHBIX YCIIOBUSIX MOTYT CTaThb MCTOYHMKAaMU BTOPHUYHOIO 3arpsi3HeHHs Bojbl. ClenyeT y4uTBIBaTh, UTO
IIPOIOJIKAIOIIEECS [TOCTYIUIEHUE TOKCUKAHTOB CO CTOKaMM MOXKET IIPUBECTH K yTpaTe BOIHBIM OOBEKTOM
CIIOCOOHOCTHU K CAaMOOYHUIIIEHHIO.

Takum 00pa3oM, NMpPOBEIEHHBIE HMCCIEAOBAHHS IMOKA3bIBAlOT, YTO OOBEKTHl TOPHONPOMBILIUICHHOTO
KOMIUJIEKCa SIBJIIIOTCSI UICTOUHUKAMHU 3arps3HEHUs IOBEPXHOCTHBIX BOJOEMOB TsDKENIbIMH MeTaiamu. Ilpu
3TOM 3KOJIOTHYECKasi CUTyalusl OCJIO0XKHAETCS HAIOKEHHEM TEXHOI'€HHOTO 3arpsA3HEHMs MeTaulaMHu Ha 00-
MK TOBBIIICHHBIH TeOXUMHYECKHH (JOH UX COJEep:KaHUS B OKPY)KAIOLIEH cpeze, 00YCIOBICHHBIN pyIHOM
MUHepanu3alueld. BrisBieHHbIE MPEBHILICHUS HOPMATUBOB KaK I BOIHBIX OOBEKTOB PHIOOXO3AHCTBEH-
HOT'O 3HAYEHMs, TaK U XO3AHCTBEHHO-IIMTHEBOI'O U KYJIbTYpHO-OBITOBOIO BOJOIOJIb30BAHUS CBUIETENb-
CTBYIOT O MMOTEHLINATIBHON OMAaCHOCTH BOJOEMOB COCTOSIHUIO 3/I0POBBS HACEIEHHS PETHOHA.
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3.b.baktri0aeBa, P.A.CyneiimanoB, M.A.Myxkaiiesa,
T.K.Banees, H.P.Paxmatynnun, A.A.Kynaruu

Bamkyprceran Pecnny0jimKkacbIHbIH TayJ1bl TEPPUTOPHUACHIHIAFbI
03€H IKOKYHelepiHiH KOMIIOHEHTTEPI KYPpaMbIHIAFbI
aybIp MeTaJIap MOJIIePiHiH IKOJIOTUSJIBIK 0aFachl

Makanana eHzipici JamblFaH aliMakTapIarbl Cy HBICAHIAPBIHBIH JIaCTaHybl OipiHINI JKOHE eKiHIII peTTi
OaKTepHaJIBIK JKOHE XUMUSIBIK JKYKTeMenepre OailiaHbICThl, oJlap CyKOMMaapAblH TiKeleH jkoHe kaHama
KayiNTUTIKTepiH KaislnTacTeipaibl. Ta3amanOaraH »KoHE KETKIUTIKCI3 Ta3ajdaHFaH aFblH CyJIap/bl LIBIFapy Cy
KoWMachiHa OipiHII PeTTi XKYKTEMEHI aHBIKTa#[bl, ONapAbIH KYpaMbIHAAFbl ayblp MeTajljap ACHCAYJbIKKA
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TikenmeW yibl KayiNTiTiK TyFbi3aipl. bamkyprcran PecrnyOnukachIHBIH Tay-KeH OHAIpiC KeuleHaepi
OOBEKTIJIepiHiH oCepiHeH JlacTaHFaH CyIblH, TYHOAIapAblH JKOHE IKBUITBIP pAECT (UTOMACCACHIHBIH
(Potamogeton lucens L.) xypambiHmarsl ayblp Mertanmapael (Zn, Cu sxone Cd) 3eprrey HoTmxenepi
KapacTelpblIraH. Jlacrany rpagueHTi OOWBIHIIA KypaMbIHIAaFbl MCETAJIApIbIH JCHTeHi JKOFapbl CKeHi
KOpCETLITeH.

Z.B.Baktybaeva, R.A.Suleimanov, M.A.Mukasheva,
T.K.Valeev, N.R.Rakhmatullin, A.A.Kulagin

Ecological evaluation of the content heavy metals in river ecosystem
components of mining territory Republic of Bashkortostan

Pollution of water bodies in areas with developed industry due to primary and secondary load, both bacterial
and chemical that generates immediate and potentially danger for reservoirs. The issue of untreated or
inadequately treated sewage detects the primary load on the pond, direct toxic hazards to health caused
mainly by heavy metals. The results of the study of heavy metals (Zn, Cu and Cd) in water, sediments and bi-
omass of Potamogeton lucens L. in the zone of influence of objects of the mining complex of Bashkortostan.
It is shown that the contamination occurs along the gradient of increasing levels of metals.
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Prospects, opportunities and challenges of the transition
to 12-year education system in Kazakhstan

The article deals with the transition to 12-year education which is a justified step. Since the negative factors
affecting the development of the national pre-school models — old system of evaluation of educational
achievements are not able to stimulate students led the transition of the education system of Kazakhstan to
world standards. In turn, the 12-year-old system of education makes it possible to take into account more ful-
ly the interests, needs and capabilities of participants in the educational process and to more efficiently reallo-
cate training material on curricula.

Key words: 12-year education, the education system reform, teaching material development, individual abili-
ties.

The main task of modernizing the educational system of the Republic of Kazakhstan is to provide mod-
ern quality education and to bring all the components of the education system in line with current and future
needs of the individual, society and state.

In a world on the path of globalization, the ability to quickly adapt to the competitive environment is
becoming a major factor of sustainable development. Competitive ability of any developed country associat-
ed with the development of its social capital, which is largely determined by the state of the education sys-
tem.

Reform of the education system, conducted in Kazakhstan, affecting all levels of education, however,
the greatest transformation expect senior level secondary school. Modernization of the structure of secondary
education is aimed at implementing a 12-year school-based socialization of students with the needs of the
labor market, to perfect a flexible relationship with the school institutions of vocational education. This is
what determines the competitiveness and sustainable development of Kazakhstan in the XXI century. It was
repeatedly said by President Nursultan Nazarbayev. «Enough of us to import education», — said in one of
his speeches, the Nation leader noted that we should set a goal aimed at improving Kazakhstan's education to
international standards. In addition, it should be noted that in the present conditions are greatly increased re-
quirements for scientific, technological and humanitarian training of young people, which in the future is
destined to strengthen the country's position on the world stage [1].

In his message to the people of Kazakhstan «Strategy» Kazakhstan-2050» — a new policy established
state» Leader of the Nation N.A.Nazarbayev stressed: «In order to become a developed competitive state, we
have to be highly educated nation.In today's world it is not enough to have simple universal literacy. Our cit-
izens must be prepared to continuously acquire the necessary skills to work in the most advanced equipment
and the most modern production. It is also necessary to pay great attention to functional literacy of our chil-
dren, in general, all of the younger generation. It is important that our children have been adapted to modern
lifey.

Going national education system to world standards — a vital topic for parents and teachers. It is no se-
cret that innovation should wear thoughtful character, and the reforms in such a sensitive field — consistent-
ly implemented.

At present, significantly increased demands on the quality of training of graduates of educational insti-
tutions, which is reflected primarily in their ability to self-consciously make choices and future professional
activities, actively involved in solving problems of social and economic development of the country. In con-
nection with this problem actualized improving the educational process in upper secondary school. Its effec-
tive solution is primarily due to the construction of educational content based on wide profile differentiation,
allowing more responsive to the interests and abilities of students and the needs of society and the state in the
formation of socially active and creative personality of a citizen [2].

Go to the 12-year-old school is highlighted in the State program of education development in Kazakh-
stan for 2011-2020 as one of the priorities of the entire education system of Kazakhstan. This is one of the
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key elements of changes in the whole educational sector of the country, which together with other substantial
reforms will raise Kazakhstan's education to a new level [3].

According to the Law of the Republic of Kazakhstan «On Education», the State Program for Education
Development of the Republic of Kazakhstan for 2011-2020, the structure of the 12-year education includes
the following levels (stages) of education:

— primary education (grades 1-4), which ensures the formation of the child's personality, his positive
motivation for cognitive processes, the development of their individual abilities and skills in training
activities;

— basic secondary education (grades 5—10), which ensures the development of the basic foundations of
science, the formation of students' high moral and spiritual culture and the culture of interpersonal, in-
ter-ethnic communication, self-identity and preprofile preparation;

— general secondary education (grades 11-12), providing studying the development of an integrated
complete system of knowledge about nature, society and man, the creation of conditions for further
intellectual, spiritual, physical growth and development of the individual, the choice for future profes-
sion on the basis of differentiation, integration and profiling of content education [4].

Going on 12 years of schooling requires a preliminary study of the basic principles and approaches to
the teaching of natural sciences; understanding of the goals of learning the subject, the time sequence of the
study of educational material; subject teaching content development, required regulatory documents, in par-
ticular, the concept of natural science education 12-year school [5].

The objectives of science education Kazakh school legislation by the Law of the Republic of Kazakh-
stan «On Education», which states that education should be directed: to ensure the self-determination of the
individual, creating conditions for its self-realization; the development of civil society; to strengthen and im-
prove the rule of law. Science education as an integral part of the overall primary and secondary education
contributes to the achievement of the overall objectives of the school, providing students mastering the ba-
sics of academic disciplines, the development of their mental and creative abilities, forming the scientific
worldview. Formation of natural-scientific picture of the world is achieved, provided that the study of natural
sciences is primarily a means of ensuring the development of cognitive abilities of the person, expansion of
its intellectual capacity, familiarity with that part of human culture, which largely determines the face of
modern civilization [6].

Based on the foregoing, the goal of education can be summarized as follows: the formation of a fully
developed personality; the development of personal qualities that promote self-identity, creating conditions
for its self-actualization, willingness to improve, continuing education, civil society development, strength-
ening and improving the rule of law; mastering the basics of academic disciplines of educational area «sci-
ence» of pre-school educational program; study of the main components of natural-scientific picture of the
world; the understanding of basic concepts of the scientific method of scientific knowledge and its place in
the educational system; development of cognitive interests, intellectual and creative abilities.

Achieving these objectives should be carried out taking into account the age characteristics of students.
Each of the defined goals and detail revealed in the subsequent stages of development of normative and
methodical documentation of training.

The aims of education are implemented in a particular educational process on the basis of certain di-
dactic principles, forming a system peculiar selection rules for the structure of science education and the se-
lection of the content of educational material. The main didactic principles governing science education, in-
clude the following principles: fundamental, availability, scientific, continuity, integrity and consistency.

The principles of education, learning objectives, providing for the formation of multiple personality of
the child, the maximum disclosure of its creative potential, allow us to make very specific conclusions about
the structure and content of educational programs 12-year-old school [7].

In accordance with the principle of continuity of education study subjects in the 12-year school should
be carried out throughout the 12 years of training in the form of three concenters: at propedeutics in
elementary school, systematic, basic school, differentiated, high school, and in high school they The study
was conducted taking into account the individual interests of students.

In the first stage, propaedeutic, primary school pupils are introduced to the basic phenomena of the
world, studying the course «The world around us». Then, in the first two classes of the primary school
(grades 5-6), continued their acquaintance with the basic natural science and natural phenomena such basic
techniques of the scientific method as observations, description of what he saw, perform measurements re-
veal patterns, conducting experiments and predict outcomes [8]. Achieving these goals is possible in the
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framework of the integrated course «Natural» and with courses that provide a preliminary substantive spe-
cialization in physics, chemistry or biology, where the initial research techniques and skills are formed at the
school for an example of science. In the second phase of 7—10 class of primary school it is advisable to study
the systematic courses in physics, chemistry, biology, geography compulsory for all students. In the third
stage, According to the «Law on Education» in high school, in grades 11 and 12 are studied differentiated
courses in physics, chemistry, biology, astronomy, depending on the profile of education (humanitarian,
technological, natural sciences and mathematics), selected students and their parents [9].

The transition to 12-year education is a justified step. Since the negative factors affecting the develop-
ment of the national pre-school models — old system of evaluation of educational achievements are not able
to stimulate students led the transition of the education system of Kazakhstan to world standards [10]. Fur-
thermore, under the previous model, there is a lack of personal development, civic and moral qualities of the
younger generation, the low level of awareness of their own interests and perspectives.

In turn, the 12-year-old system of education makes it possible to more fully take into account the inter-
ests, needs and capabilities of participants in the educational process, as well as more efficiently reallocate
training material on curricula. At the same time there are opportunities to create favorable conditions for in-
dividual learning.

The introduction of international standards of education will enable Kazakhstan to achieve a number of
objectives. First, limit and subsequently reduce available now increase the technological gap with developed
countries. Secondly, it will contribute to a comprehensive quality training of graduates. Finally, it provides
students with additional opportunities to select individual educational program. Thus will be laid the founda-
tion of becoming competitive person. At the same time, the increase in the period of schooling contributes to
the level of general education. It is based on the comprehensive development of the individual [11].

In connection with the transition to 12-year schooling it is necessary to review the content of quality edu-
cation, school subjects and time spent on their development. In addition, it is necessary to implement a set of
measures aimed at upgrading the training facilities of schools, as well as training of the teaching staff. For these
purposes MES has developed the concept of a 12-year secondary education in the Republic of Kazakhstan.

According to the approved concept, the 12-year secondary education will contribute to a competitive
personality, ready not only to live in a changing social and economic conditions, but also to actively influ-
ence the existing reality, changing it for the better.

We welcome the concept, but all training should be ahead of child development or to keep up with him.

Most alarming is the weakness of the mental and physical health of children today. It was found that for
almost six years more than half of children have immature psychomotor, emotional and volitional instability,
decreased performance, social immaturity, anxiety and aggression. In this regard, for further modernization
of education necessary to develop strategic verified and scientifically based directions the organization of all
parts of education. Research should be integrated with the participation of psychologists, psychoneurologists,
educators, sociologists. Perhaps a certain category can be trained in six-year remedial classes. Unfortunately,
it is increasing the number of children with both severe and mild mental and physical disabilities. It is this
category of persons should be of special concern, since in terms of attitude towards them has always regard-
ed the level of civilization of the state. Differential diagnosis, forms, methods and content of education, so-
cial and labor training, psychological support, employment — this is not an exhaustive list of issues regard-
ing correctional (special) preschool and school institutions of Kazakhstan.

Against the background of environmental and social disadvantage, as well as an intensification of
schooling, there is the increasing deterioration of the health of children. This problem is exacerbated in the
transition to 12-year education. Most of the children in terms of developmental needs, come to school even
in 7 years is not enough ready to learn. School overload that acquire systematic character, are the cause of
poor progress or achievement in training gets the price of children's health. Prolonged exposure to these situ-
ations cause different behavioral and neuro-psychiatric disorders younger students. What is the way out of
this impasse, of this problem of social character and is incredibly growing like a snowball, in anticipation of
the transition to 12-year education. Scholars and practitioners need to actively seek effective ways of scien-
tific research protects, gentle children's health, educational technologies. Because the human mind is based
on the neurophysiological functioning, it is necessary to pay close attention to these aspects. It is known that
the most energy-intensive function at this age is beforehand. That is almost half of the first grade is reduced.
Suffer properties such attention as volume, shifting, stability, concentration and fluctuation of attention is a
negative factor for kids. Even children with highly motivated school found these features. One of the most
common childhood problems is the decline in their performance.
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The way out of this situation is to prevent violations of psychosomatic health of students, the founda-
tion, which is the correct dosage of educational tasks and ensuring proper rest [12].

Conclusion

As a result, Kazakhstan's transition to 12-year schooling will allow to successfully solve the strategic
task — to create a new national model of education that can compete with the best foreign ana-
logues.»Enough of us to import education», — said in one of his speeches, the Nation leader noted that in the
future will aim to raise the level of the Kazakh education to international standards.
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I'' M.TrikexxanoBa, b.b.Ensmnnaa, E.K.EcremecoBa

Ka3zakcranaa 12 xbuIAbIK 0L1iM Oepyain 0oJs1amarsl,
MYMKIHAIKTEPi MEeH 0FaH KOIILy MJaceJejepi

Maxkanana 12 xpuinslk OiTiM Gepy KyileciHe Kelly Typaibl Macele KapacThIPbUIFaH, OCBI JKyiere Keury
HaKTHI KajaM OOkl TaObuIagsl. 12 XKeUIIBIK OlTiM Gepy skyHeciHiH MYMKIHJIKTepi 6acekere KaOUIeTTi skoHe
KY3BbIPETTi, IIbIFapMalibll, OUTIMAI TYJIFaHbBl JaMbITBII KOHE KaJlblNTacThIpanaTblH Ka3akcTaHIpl ayieMik
CTaHIapTTapFa LIbIFapaThiH XKyiie 6ombIn ecenteneai. O3 ke3eringe aBropnap 12 KbUIIBIK JKaIbl 6itiM Oepy
JKeKe TYJIFAHbl JKaH-)KaKThl KaJbIITACTBIPYAAFbl jkaHa JKyHeciMeH OuliM MeH TOpOHEHIH eH THiMIi
MYMKIHZIKTepiH, JXONIAapblH 3epTTel, OHBI YTHIMABI Typae OutiM Oepyre eHrisy KekelkecTi Macenere
aifHAaNBII OTHIPFAH/IBIFBIH CO3 €TE/I.

I M.TrixexxanoBa, b.b.Enpmmna, E.K.EctemecoBa

IlepcnekTHBBI, BO3MOXKHOCTH U MPO0JIeMbI Nepexoaa
Ha 12-1eTHee oOpa3oBanue B Ka3axcrane

B crarse paccmotpeH nepexon Ha 12-netHee oOpa3oBaHUe, KOTOPOE SIBISIETCS ONpPaBIaHHEIM maroM. Otme-
YEeHO, YTO HETaTUBHBIC (DAKTOPEI, BIMSIONINE HA PAa3BUTHE OTEUECTBEHHOW IITKOJBHOI MOJIENH, — ycTapeB-
m1ast CUCTeMa OIEHKH y4eOHBIX JOCTH)KEHHMH, He CIIocOOHasi CTUMYJIMPOBATh YUaluXcsi, — OOYyCIOBHIHN Te-
pexox cucteMsl oOpa3oBanust KazaxcraHna Ha MEPOBBIE CTaHIApTHL. B cBOIO ouepesb, MOAIEPKHUBAIOT aBTOPEL,
12-neTHAs cucTeMa oOy4yeHus 1aeT BO3MOXKHOCThH 0oJiee MOJHO Y4YeCTh HHTEPECHl, MOTPEOHOCTH U BO3MOX-
HOCTH YYaCTHHUKOB 00pa30BaTENBHOrO Ipolecca U 0osee palMoOHAIBHO IepepaclpeieuTh y4eOHbIH MaTe-
pHal [0 CTYIEHAM 00yUeHHUS.
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The impact of the process of producing chrysotile-asbestos on environment

The process of coming fibres into organisms’ of people and animals it appears to be very interesting to
investigate biological, especially carcinogenic features of chrysotile-asbestos. A wide specter was found on
dusty remnants of snow samples. On samples that were taken after energy dispersal analysis there were
identified 11 heavy metals. Congestion rate of snow cover and heavy metals were discovered. It became
known that the compound of water changes during the chemical compound analysis of melted snow and the
dusty basis of snow. During winter time a wide specter of heavy metals gather in an enough amount, but basic
contaminating metals are elements Si, Fe, In, Al.

Key words: chrysotile-asbestos, environment, snow sample, soil sample, heavy metals, atomic-absorbing
spectrometry, inversional voltampere method.

Urbanization and growth of industrialization by means of revival of natural and technological processes
lead to changes in environment. It is mostly seen in places like producing minerals in mining places, near
recycling complexes, particularly at places where digging, recycling and placing of a reasonable amount of
rock take place and not mining but raw materials appear.

Asbestos is a mineral that is being investigated widely according to issues covering the impact of it on
human organism and environment [1, 2].

Chrysotile-asbestos as other solid parts makes up a dispersal system together with surrounding liquids
being in close relations with environment. Therefore, near a fiber two electrical layers formulate that are the
result of contacting phase relations [3, 4]. Thus, it is an environment where there dispersal phases formulat-
ing fiber particles and atmospheric depositions where fibers gather or as water of natural resources animals
and human organisms can participate. Including chrysotile-asbestos mineral together with earth’s soil under-
go erosion, change and become a part of water, precipitation and soil. Existence of chrysotile-asbestos and its
concentration are identified in water, air and other parts of Earth’s soil [5, 6].

Like other serpentine minerals chrysotile-asbestos experience chemical degradation on the ground. This
soil leads to deep changes of Ph and introduces a range of metals to environment. In its turn this plant affects
negatively on growth of fish and invertebrates. In some sources when grazers (sheep and cattle) eat grass
grown up with serpentine things, in cattle’s blood compound there are noticeable some biochemical changes
[7, 8].

The process of coming fibres into organisms’ of people and animals it appears to be very interesting to
investigate ecological, especially carcinogenic features of chrysotile-asbestos.

Thus, all the types of asbestos have not only fibrogenic but also carcinogenic peculiarities. Oncological
deceases in organism appearing because of asbestos are known, particularly there are some dangerous ones
like lung tumor, pneumonia and stomach Mesothelioma.

It is vitally important to estimate ecological danger of chrysotile-asbestos and prohibit usage of it or to
decide to continue using it [9, 10].

The aim of the work is to investigate the ecological impact of chrysotile-asbestos on environment.

Investigation objectives:

1. To investigate the impact of chrysotile-asbestos production process on ecological issues.

2. To evaluate the dust remnants through snow and soil samples near industry enterprises.

Investigation materials

With an intention to assess the texnogenny pollution level there were taken some samples in order to
identify the micro-elemental compounds of snow. In the middle of November before melting of the snow
samples are taken in order to find out the amount of gathered polluted things. In order to prevent
texnogennical impact, especially from vehicles, the snow is taken 100 meters away from the road, far from
trees, hills, roofs, buildings, electrical wires, local atmosphere contaminating sources, flat lands.
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Snow samples are cut using the plastic tubules that volumes are 55 cm?. Samples are cut from rents as
rocks with 40 cm longitude. Taken snow samples are put in covered glass dishes and melted in room temper-
ature.

With the help of prairie emission MIRA 3LMU (Tescan, Check Republic) COM microstructure of sam-
ples were investigated. Accelerated tension of electronic instrument comprised 10-30 kV. Measuring of
volumes of constructed constructions was made by using analyzer of ZetasizerNano ZS (Malvern-
InstrumentsLtd, Great Britain) submicronic particles.

Investigation Results

During investigation of chemical permanence, physical-chemical features, construction of fibres, that
are influenced by chemical factors, also environment factors, showed that they experience changes.It influ-
enced to some extend on the ecological change of it. According to the results of chemical permanence of
chrysotile-asbestos in Zhitikara there are some changes in two synthetic types of it, acid permanence of taken
samples is equal to 43,05; 44,34; 45,13 mass percent, alkali permanence is 95,37; 98,27; 96,35 mass percent.
Taken materials are not stable for acid, but are endurable for high acid permanence. Due to atomic-absorbing
spectrometry method chrysotile-asbestos from soil and water composing element magnesium was found out.

Soil samples were taken from the land 500 metersaway from manufacture, 1 kilometer away from
sanitary zone chrysotile-asbestos in soil got from 500 meter far is equal to 1,3 g/kg, 1 km far land is 1,7 g/kg
and from sanitary zone — 0,47 g/kg. At these distances the decrease of structure composing element
magnesium is noticeable (Fig. 1).

2
1
0 ' ' - m Mg (g/kg)
At a distance of 500 At a distance of 1 km Zhitikara city
m

Figure 1. Amount of magnesium in soil by atomic-absorbing spectrometry method

Water samples were taken from the river Shortandi, rain (dweilling-house) and snow (dweilling-house).
In water chrysotile-asbestos composing element magnesium — in Shortandi was 45,5 mg/l, rain water —
4,2 mg/l, snow water — 0,45 mg/l. At these zone starting from production till the sanitary zone the decrease
of structure composing element magnesium is noticeable (Fig. 2).
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Figure 2. Amount of magnesium in water by atomic-absorbing spectrometry method

By the inversional ampere-voltmeter method the amount of heavy metals (Pb, Cd, Cu and Zn) in soil
samples in given area were identified (Fig. 3).
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Figure 3. The amount of heavy metals (Pb, Cd, Cu and Zn) in soil samples
by the inversional ampere-voltmeter method (The view of mixture)

In compounds of soil samples taken from Zhitikara city territory amount of plumbum (Pb)
6,5+2,3 (mg/kg) and zinc (Zn) 10,0+4,6 (mg/xg) were the highest among all heavy metals.

Accumulation of heavy metals in dusty and melted snow water
nearby manufacture enterprises and their danger

The volume of particles in melted water is discovered by laser dynamic shining method.Volume
measuring process of the particles was done by molecular order. For every sample three-time measurement
was completed during 30 seconds. According to the shown experimental materials average volume of meas-
ured particles in snow water comprised 342 nm. Final results showed that dispersion of measured particles
can range from200 nm till 400 nm. The volume of measured particles in taken melted water is shown on
Figure 4.
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Figure 4. The volume of measured particles in taken melted water

Element compound of measured particles is illustrated in Figure 5. Wide specter of heavy metals in dust
remnants of snow samples was found. 11 heavy metals were identified in investigated forms taken from en-
ergy dispersal analysis.
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Figure 5. Results of measuring chemical elements’ compounds
and percent of atom on the weight of measured particles

Analysing chemical compounds of melted snow water and dusty snow influences on renewal of water
compounds in spoilt anthropogenic conditions. In winter a wide specter of heavy metals is accumulated
enough, but main polluting metals are Si, Fe, In, Al elements. In such regions if chemical elements in most
cases go into the organism of people the danger of prolonged intoxicationheightens.

Conclusion

1. There is a negative impact of cultivating manufacture of chrysotile-asbestos on ecological objects.

2. While analysing chemical compounds of melted snow water and dusty snow changes were noticeable
in water compounds because of spoilt anthropogenic factors.. In winter a wide specter of heavy metals is
accumulated enough, but main polluting metals are Si, Fe, In, Al elements.
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I"'M.Typrambekos, b.3epuke, I'.M.TrikexxanoBa, A.K.3eiiHnneHOB

Xpu30TWiI-acOecTTi 6HAey OHAIPICiHIH KOpLIaraH opTara dcepi

Makanasa TaJIMIBIKTAPABIH aJaM JKOHE >JKaHyapiiap ar3achlHa TYCy OapbIChIHIA XPH30THII-acOECTTiH
OHMOJIOTYSITBIK, OHBIH IIIIHIC KaHIEPOTCHAIK CPEKIICIIKTEPIH AHBIKTAWTBIH KACHETTEPIH 3EPTTEy YIKCH
KBI3BIFYIIBUIBIK TYABIpaabl. Kap chlHaAMamapbIHbIH [IAH/IHI KAIBIKTAPEIHIA Ayl METAIAAP/IBIH KEH CIEKTPI
TaOBUIABL. DHEPrHs JIUCIIEPCHUSIIBI TalIayJdaH ajblHFaH yiritepinge 11 aysip merampap uiaeHTH(UKAUS-
nanzael. Kap jKaMbBUIFBICBIHAAFBI ayblp METAJJapIblH JKOHE IIAHHBIH JKMHAKTANY KapKbIHBI AHBIKTAJIIbL
Epiren Kapibl Cy[bIH JKOHE OHBIH LIAHIBl HETi3iHIH XUMHUSUIBIK KYpaMblH Taniaybl Ke3iHjae Oy3bUTFaH
AHTPOIIOTEHIIK OCEePIeH CYyIbIH Kypambl e3repeTiHi Oalikanipl. ABTOpnap Kbic Ke3iHAE Kapla aysIp
MeTaJIapAbIH KeH CIEKTPl JKeTKIMIKTI KHHAKTAIAbI, Oipak Herisri macrarpim Mmetanaap Si, Fe, In xone Al
2JIEMEHTTEp1 OOJIBIT TaOBLIIBI AETCH KOPBITHIHIBIFA KEJII.

I"'M.Typrambekos, b.3epuke, I'.M.TrikexxanoBa, A.K.3eiiHnneHOB

BinsiHue mpou3BoACTBA XPU30THI-ac0eCTAa HA OKPY KAIONIYIO CPeLy

B crarke mokazaHo, 4TO BIHMSHHE XPU30TWII-acOecTa HAa OPraHW3M YEIOBEKA W JKUBOTHBIX, a TaKKe
OTIpEJIeNICHAE er0 OMOJIOTHYECKUX U KaHIEPOTCHHBIX CBOWCTB MPEJCTABIIET OONBIION MHTEpec. BriiBieHO,
YTO BO3JCHCTBHE OIPEACICHHBIX (haKTOPOB OKpY)KAIOLIeW Cpelbl W MPOMBIIUICHHOTO MPOU3BOACTBA HA
BOJIOKHA XPHU30THJI-acOeCTa MPHUBOAUT K HW3MEHEHHIO MX XMMHUYECKOI'O COCTaBa. ABTOPHI OTMEYAIOT, YTO
B oOpasnax mpUIM ObUIM HalAEHBl B IIMPOKOM [HANla30HE TsDKENIble METajUlbl, B COCTAaBE CHera Obll
OIpeNeNieH CyMMAapHbIH COCTaB TSDKEJBIX METAVIOB M NBUIM. Bo Bpems aHaimM3a XHMHUYECKOTO COCTaBa
OCHOBaHUsI CHETa, TaJlOW BOJBI U IBUTH ObLIH OOHAPY)KEHBI M3MCHEHHS T0J] BO3JACHCTBAEM aHTPOIIOTCHHBIX
(akTopoB. CrenaH BBIBOJ, YTO B 3UMHHH IEPHUOJ B CHETe HAKAIUTMBACTCS IMUPOKHU CIIEKTP TSKENIBIX
METAaJUIOB, HO OCHOBHBIMH METaJTIAMHU-3arPs3HUTEISIMU siBIsitoTes Si, Fe, In, Al
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Influence of work of the enterprise «Arselor Metall Steel»
on the level of pollution of atmospheric air of Temirtau

In this article influence of the Arselor Metall Steel enterprise on the condition of atmospheric air of districts
of the city of Temirtau, adjacent to the enterprise, is considered. The annual dynamics of the content of harm-
ful substances in the air reflecting the main tendency of increase of the indicators values in summer months,
mainly in July, decrease in September and repeated increase of values in November are shown. The main
substances polluting the air were defined: dust, nitrogen oxides, sulfurous anhydride, phenol, ammonia, car-
bon monoxide, hydrogen sulfide. The analysis of the results showed that in the surface layer of the atmos-
phere of the studied areas the concentration of sulfurous anhydride and hydrogen sulfide considerably ex-
ceeds the standard values. According to the results of the research it was revealed that the region
OKZhETPES, the area DNTI and 117 quarter belong to the zones, which are exposed to the most intensive
negative impact, the quarter ABC belongs to the zone with the least pollution.

Key words: pollution of the atmosphere, iron and steel work, dust, nitrogen oxides, sulfurous anhydride, phe-
nol, ammonia, carbon monoxide, hydrogen sulfide.

Air is the basis of our life. Clean air, is that basic, vital component, which must be taken into account in
everyday life of a person. On its quality depends not only health of a person, but also condition of soil cover,
water environment, flora and fauna in general. Fresh air is absolutely necessary for life of all living things on
our planet [1].

Fixing and assessment of changes of condition of atmospheric air give a reliable picture and reflect the
state of the environment.

Heavy metals are often called the most dangerous pollutants of the environment as they are highly tox-
ic, can move with water and air streams, are capable to collect in soils, ground deposits of reservoirs. Excess
of heavy metals in soil leads to their accumulation by plants and, consequently, to their excessive consump-
tion by a person [2].

In recent years the economy of the Karaganda region is developing dynamically. But unfortunately, the
industrial complex of the region, except important social and economic value, has also serious negative eco-
logical consequences. The most ecologically unsuccessful cities are Temirtau and Balkhash, which share of
the emissions of the area is more than 60 %. In Temirtau 90 % of emissions is the share of Steel department
JSC «Arselormittal Temirtau,» which is the largest production object in the region [3].

In Temirtau, where the large steel mill is situated, high level of air pollution by several contaminants,
including high hazard class, is noted.

The share of ferrous metallurgy accounts for about 50 % of the total harmful emissions into the atmos-
phere and soil.

Materials and methods of research

In the course of investigations, tests of atmospheric air of residential areas of Temirtau city during 2014
were selected.

When studying dynamics of pollution of atmospheric air of the city of Temirtau sampling was made on
4 posts: in the area OKZHETPES, the area DNTI, the quarter of ABC, the quarter 117 (Fig. 1), located in the
zone of influence of the industrial platform of JSC «Arselormitall Temirtau», to define the main polluting
substances: raise dust, nitrogen oxides, sulfurous anhydride, phenol, ammonia, carbon monoxide, hydrogen
sulfide.

Route positions were chosen in accordance with RD 52.04.186—89 «Guidelines for the control of air
pollution». Measurements were performed using a portable gas analyser GANK-4. In total 1460 samplings
of atmospheric air were made. On each point not less than 3 instrument readings in an equal period of time
were taken (indications were averaged). Tests of air were selected at the time of its greatest pollution from
the downwind side of the pollution source. The duration of sampling was 15-20 minutes, at 0,5-2 meters
from the ground.
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Figure 1. The areas of sampling of atmospheric air in Temirtau

JSC «ArcelorMittal Temirtauy» is an enterprise with full metallurgical cycle, which also includes electric
power stations: CHP (heat power station) -PVS and CHP-2. The main production objects are: production of
agglomerate, coke-chemical production, blast furnace, converter and sheet-rolling shops.

In the process of agglomerate production to the atmosphere comes dust, carbon oxide, nitrogen oxides
and sulfur dioxide [4, 5].

Technological process of steel-smelting production is followed by release of dust, carbon monoxide,
oxides of nitrogen and sulfurous anhydride.

In blast furnaces production hydrogen sulfide and nitrogen oxides are emitted in addition, in rolling
production aerosols of etching solutions, couples of emulsions and nitrogen oxides are also emitted. The
greatest number of emissions is in coke-chemical production. Here except the listed pollutants it is possible
to note the pyridine bases, aromatic hydrocarbons, phenols, ammonia, 3—4-benzopyrene, hydrogen cyanide,
and others [6].

Figure 2 shows the data of the dynamics of atmospheric air condition in 2014 on the level of sulfur di-
oxide pollution in the area of OKZHETPES, district DNTI, ABC quarter, quarter 117.
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Figure 2. Annual dynamics of an indicator of sulfurous anhydride

Cepus «buonorusa. MegmuuHa. Meorpacus». Ne 1(81)/2016 41



A.Ye.Starikova, O.Yu.Yaroshenko

Annual dynamics shows the growth of the indicator values from winter months to the summer period in
all investigated parts of the city. In September decrease of an indicator to the level of maximum permissible
concentration (MPC) is marked, that can testify to influence of atmospheric waters on air clarification, due to
increase in precipitation [7]. Significant increase in amount of sulfurous anhydride in November in all stud-
ied areas can testify to increase in work of heat power stations in connection with a heating season. The main
emissions in the atmosphere from combined heat and power plant are dust (ashes), sulfurous anhydride, ni-
trogen oxides.

The excess of maximum permissible concentration is noted during the period from April to July in the
area of OKZhETPES and in the 117 quarter, the maximum values are noted in July and in November in all
studied areas, and the maximum concentration is noted in the area of DNTI and makes 0,92 mg/m3 , while
maximum permissible concentration makes 0,5 mg/m’. The southwest direction of wind, at which there is an
imposing of torches of emissions from CHPP-PVS and the power electric station located on the territory of
the enterprise, can influence high concentrations in this area, it strengthens air pollution. Also from the re-
ceived results it is possible to note that areas, subjected to the maximum pollution, taking into account values
of an indicator of sulfurous anhydride, are DNTI and the quarter 117. Quarter ABC belongs to the area with
the smallest level of sulfurous anhydride within a year, excess of maximum permissible concentration is not-
ed in July and November and makes 0,65 mg/m’ and 0,57 mg/m”’ accordingly.

Sulfurous anhydride is dangerous at inhalation. Even very small concentration of it creates unpleasant
taste in a mouth and irritates mucous membranes. Vapors of sulfurous anhydride in damp air strongly irritate
mucous membranes and skin. Adverse effect of sulfur dioxide may be aggravated by influence in combina-
tion with other substances, for example, carbon monoxide and oxides of nitrogen [8].

The level of air pollution with ammonia of areas adjacent to the territory of the plant can be seen in
Figure 3.
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Figure 3. Annual dynamics of the level of ammonia indicator

Considering dynamics of values of the ammonia indicator in the air of the city of Temirtau within a
year we observe a similar picture of change of level of pollution by sulfurous anhydride: the growth of the
indicator from winter months to summer, decrease in September and increase of values in November, except
for the region of DNTI where the value of ammonia in September exceeds MPC and makes 0,27 mg/m’. The
maximum excess of MPC is noted in June in regions of DNTI and OKZhETPES and makes 0,33 mg/m’ and
0,28 mg/m’ accordingly, despite the fact that the wind has the northwest direction. In the quarter 117 the
maximum concentration is recorded in July and makes 0,27 mg/m’, in November it corresponds to value of
0,25 mg/m’ at the southwest direction of the wind, which promotes increase in concentration of substance.
The smallest concentration of substance is observed in February in all studied areas. The quarter ABC can be
considered the favorable area in relation to the level of air pollution by ammonia, in this area the excess of
maximum permissible concentration is observed only in June and corresponds to value of 0,22 mg/m’, with
MPC equal to 0,2 mg/m3.

42 BecTHuk KaparaHgmHckoro yHusepcurteTa



Influence of work of the enterprise ...

In Figure 4 dynamics of the level of air pollution by hydrogen sulfide in the studied districts of
Temirtau is presented.
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Figure 4. The annual dynamics of the level of the hydrogen sulfide indicator

In metallurgy hydrogen sulfide is emitted in the coke-chemical production, in the process of loading
coal charge, delivery and suppression of coke. Also during the work of installations of granulation of slag
and production of cast crushed stone steam-gas mix is formed, which part is carbon oxide, hydrogen sulfide,
sulfur dioxide.

Annual dynamics of hydrogen sulfide indicator correspond to the above provided charts of indicators of
sulfurous anhydride and ammonia, the increase of the indicator in June and July, the decrease in September
and repeated increase in November is observed. In figure 4 it is possible to see that in all studied areas the
amount of hydrogen sulfide exceeds maximum permissible concentration in June and July, though the wind
has the northwest direction. In November the content of ammonia is high in three studied areas, only in the
area DNTI there isn't any excess of maximum permissible concentration. In March and April indicators of
the content of substance are on border of the MPC level, equal to 0,008 mg/m’. The maximum values of an
indicator can be noted in the area of Okzhetpes and DNTI — 0,019 mg/m’.

The analysis of other four studied components showed that the increase of indicators happens in April
and the maximum values are noted during the summer period, so in April the content of dust in OKZhETPES
area is equal to 0,34 mg/m’, in June it makes 0,35 mg/m’, in the ABC quarter it corresponds to value of
0,29 mg/m’ and 0,31 mg/m’ accordingly, when MPC is equal to 0,3 mg/m’. The nitrogen dioxide indicator in
June in OKZhETPES area is equal to 0,091 mg/m3 , in November it is 0,089, when MPC is 0,085 mg/m3 .
Phenol exceeds the value of MPC only in April in the quarter 117 and makes 0,012 mg/m’, the direction of
the wind is southwest, and that increases concentration of substance, as streams of the polluted air at such
direction go from the enterprise territory towards the city. During all other period the indicator is in the limits
which don't exceed the MPC. Carbon oxide within a year in all studied areas doesn't exceed the value of the
maximum permissible concentration equal to 5 mg/m’.

Thus, researches showed that the greatest air pollution is noted during the summer period and repeated
increase in indicators takes place in November. It may be caused by various reasons (adverse weather condi-
tions, growth of volume of an industrial output during summer period, etc.), which demand further more
careful analysis, and carrying out additional research works. It is possible to come to the conclusion that the
quarter ABC belongs to the zone with the smallest pollution.

In the level of emissions of harmful substances into the atmosphere and reservoirs, formation of solid
wastes metallurgy surpasses all raw industries, leading to strong environmental pollution in areas, where the
metallurgical enterprises work. Iron and steel works are the largest pollutants of atmospheric air in the areas
of their location.
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A .E.Crapuxosa, O.1O . Spomenko

TemipTay KasacblH/1a ayaHbIH JIAaCTaHy JAeHIeiline
«Arselor Metall Steel» kacimopbsIHHBIH dcepi

Maxkanana «Arselor Metall Steel» kocimopbiHHbIH TemipTay KajdachlHBIH OCBHI MEKEMere IKaKblH
aylaHJapbIHBIH aTMOc(hepallblK ayachIHbIH JKaFIailblHa ocepi KapacThIpbUIFaH. AyaJiarbl 3USH/IBI 3aTTapIbIH
JKBUIIBIK JUHAMHKACHI KOPCETIINeH: LIUIAE aifblHAa O jKOFaphl OOJIFaH, all KIPKYHEKTe asaifbll, Kaparaga
Kaiita yKorapbUlaraH. AyaHbl JIACTaiiThIH HETi3ri 3aTTap aHBIKTAIBL: IIaH, a30T TOTHIFbI, KYKIPTTI aHTUIPHL,
(eHON, aMMHUaK, KOMIPTEK TOTHIFBI, KYKIPTTI cyTek. HoTmkenepni Tanmay GapbIChIHIA 3€pTTENIN OTBHIPFAH
aymaHIapAblH OKeplHiH OeTki KabOaThIHAArel ayaja KYKIPTTI QHTHAPUT II€H KYKIPTTI CyTeriHig
KOHLCHTPALIMSCH! KAJBINThI OSNriJeH aca )KOFapbl eKeHi OaiKanapl. 3epTTey HOTHKeCi OOMBIHIIA JKaFBIMChI3
acepre kebipek mannsikkan OKXKETIIEC, JIHTU aynannaps xone 117 opam, an a3 pacranran 6oibin ABB
Opambl TaOBLIIBL.

A .E.Crapuxosa, O.1O . Spomenko

Bausinne paéorsl npeanpusatus «Arselor Metall Steel»
HAa YPOBEHb 3arpsi3HeHust aTMocGepHOro Bo3ayxa r. Temupray

B nmanHoit crathe paccmarpuBaeTcs BiausiHHE npennpusatas «Arselor Metall Steel» Ha cocrosiHue aTMocdep-
HOTr'0 BO3JyXa IIPUICralolMX K NpeJnpusaTuIo pailonoB ropoja Temupray. [lokasana rogoBasi AUHAMUKA CO-
JIepKaHus B BO3JyX€ BPEIHBIX BEILECTB, OTPaXKaIOIlas OCHOBHYIO TCHJCHLUIO YBEIMUYCHUS 3HAYCHUN MOKa-
3aresiell B JIETHUE MECSIIbI, IPCUMYIIECTBEHHO B HIOJIE, CHIDKCHHE B CEHTSIOpE M IIOBTOPHOE YBEIIMUCHHUE 3Ha-
yeHui B HOsIOpe. Ompeensnuch OCHOBHbIE 3arpsI3HAIOIINE BO3yX BEIIECTBA: MbLUIb, OKUCIBI a30Ta, CEPHH-
CTBII aHTHAPHUJ, PEHON, aMMHUAK, OKHCh YTIIeposia, CEPOBOAOPOA. AHAIIN3 Pe3yIbTaTOB MOKa3all, 4TO B MPH-
36MHOM CJI0€ aTMOc(ephl UCCIEAYEMBIX PaiOHOB KOHLEHTpALUs CEPHUCTOrO aHIMAPHIA M CEPOBOAOPOAA
3HAYUTENIBHO MPEBOCXOJUT HOPMATHBHBIE 3Ha4eHMs. []o pe3ynpTaTaM MccnenoBaHus ObLIO BBIIBICHO, YTO K
30HaM, MOABEPraloIMMCs Hauboiee WHTCHCHBHOMY HETaTHBHOMY BO3IEHCTBHIO, OTHOCHTCS paiioH
OKXKETIIEC, paiton IHTU u 117 xBapTan, kxBapral ABB 0THOCHUTCS K 30HE ¢ HAUMEHBIIUM 3arPSI3BHEHUCM.
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The mechanism of action and manifestation of toxic effects
of heavy metals on an organism
(the literature review)

The literary review containing data on the main sources of intake of heavy metals in objects of environment
and in an organism is presented in article. The characteristic of the term «heavy metals» is given to, the ele-
ments getting to group of heavy metals are defined the biological role and participation of heavy metals in bi-
ological processes is opened. Toxic properties of heavy metals, sources and ways of receipt them in an organ-
ism are lit. Besides, in article the general principles of impact of separate metals on an organism, and also
their mechanisms are considered. The main attention is paid to toxic effect of lead, cadmium and copper on
an organism.

Key words: heavy metals, mechanism of action, toxic effects, human organism.

The condition of health of the population directly depends on pollution of food source and food by con-
taminants of the chemical nature. One of the most dangerous pollutants of an ecosystem is heavy metals.
Heavy metals include big group of the polluting substances which were widely adopted in environment. The
term «heavy metals» has various treatments, and the quantity of the elements relating to this group changes
over a wide range. Criteria of belonging to heavy metals are the atomic mass, density, toxicity, prevalence in
an environment, degree of an involvement into natural and technogenic cycles. More than 40 elements of
periodic system of D.I.Mendeleyev with atomic mass over 50 belong to heavy metals. Thus an important role
is played their high toxicity for live organisms in rather low concentration and ability to bio-accumulation
and a biomagnifikation.

According of Yu.V.Alekseev, heavy metals are a group of the chemical elements having density more,
than 5 g/cm’. In biological classification metals with the atomic mass more than 40 (manganese, iron, cobalt,
copper, zinc, molybdenum, cadmium, mercury, lead, etc.) belong to heavy metals.

Otherwise definition of heavy metals and microcells at V.B.Ilyin (1991) who carries to heavy metals
chemical elements with atomic mass over 50, with properties of metals and metalloids looks. Cobalt, nickel,
copper, zinc, lead, cadmium, mercury are considered as the most toxic.

Biological classification of chemical elements relates heavy metals to micro and ultramicrocells
groups [1]. It is known that at hit in environment in excess quantity, heavy metals are toxicant and
ecotoxicant. The priority group relating to toxicant is distinguished from heavy metals. Among them is cad-
mium, copper, arsenic, nickel, mercury, lead, zinc and the chrome which are hazardous to human and animal
health.

The greatest interest is represented by metals, accumulated in objects of environment and constituting
serious danger from the point of view of their biological activity and toxic properties. Heavy metals separate
on the following classes on toxicity degree for anhuman organzim: 1* class (most dangerous): Cd, Hg, Se,
Pb, Zn; 2™ class: Co, Ni, Cu, Mo, Sb, Cr; 3" class: Ba, V, W, Mn, Sr.
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Environmental pollution by heavy metals has anthropogenous character and is caused by vigorous hu-
man activity. The main contribution to saturation of the atmosphere of the earth by xenobiotics is made by
numerous industries, first of all: metallurgy, oil refineries, production of ceramics and glass [2]. Intake of
heavy metals in an organism happens generally through respiratory organs, a digestive tract and by absorp-
tion through skin. In the most adverse way of penetration is hitting xenobiotics in an organism, in pneumatic
ways in the form of dust aerosols that provides instant intake of heavy metals in blood. The progressing dete-
rioration of an ecological situation leads to increase in concentration of heavy metals in drinking water and
food that testifies to a significant role of an alimentary factor in receipt of xenobiotics in an organism [3].
Getting into the blood system, heavy metals accumulate in fabrics and bodies, and extent of accumulation of
xenobiotics directly depends on the volume of blood supply and a sensity of fabrics to metals. Heavy metals
influence practicallyall systems of an organism, rendering toxic, allergic, cancerogenic, gonadotropny action.

The range of ecological influences at the molecular, fabric, cellular and system levels in many respects
depends on concentration and duration of an exposition of toxic substance, its combination with other fac-
tors, the previous state of human health and his immunological reactivity. Genetically caused sensitivity to
influence of xenobiotics is of great importance. Mechanisms and speed of their penetration through different
biological barriers and mediums depend on physical and chemical properties of the specified substances, a
chemical composition and conditions of the internal environment of an organism.

In a number of works participation of metals in biochemical processes of activity of live organisms is
studied and revealed that they can act as the limiting factor, or behave as toxicant. Harmful effects of ions of
heavy metals on biologically active macrocells are connected with various processes: replacement of the
metals by toxic metals; binding of part of a macromolecule necessary for normal organism activity; for-
mation of the biological units harmful to an organism; depolymerization of biologically important macro-
molecules; the directed pairing of the bases of nucleotides and emergence of mistakes in proteinaceous syn-
thesis [4].

The main pathogenetic mechanisms of cytotoxic effect of metals are considered: strengthening of per-
oxide oxidation of lipids, violation of a calcic homeostasis and oxidatemetabolism of a cell [5].

Pereoxidateoxidation of lipids is directly catalyzed by ions of metals with a transitional valency (arse-
nic, chrome, iron). Their accession can be connected also with reduction of anti-oxidizing protection of a
cell. The last includes: cellular enzymes (a superoxiddismutaze, a glutationtransferasa, a catalase), some
components of plasma (trans-ferrine, ceruloplasmin, albumine), capable to connect metals with transitional
valency; small water-soluble antioxidant components (uric acid, bilirubin, vitamin C and fat-soluble vita-
mins — tocopherol and beta carotene) [6].

In animal experiments was shown that introduction of high doses of salts of cadmium and arsenic have
led to activation of free radical oxidation that was connected on the one hand from hyperproductions of
superoxidic anions and accumulation of metabolites of oxidizing reaction, with another — with exhaustion
of natural antioxidants (ascorbic acid and tocopherol) in cells and/or with change of activity of anti-oxidizing
enzymes [7]. The peroxidateoxidation of lipids induced by effect of salts of mercury and cadmium most in-
tensively proceeded in mitochondrions, causing violation of their function [8].

One of targets of toxic effect of heavy metals ismitochondrions that was confirmed in experiences with
the animals who were affected by salts of heavy metals. Change of a form, structure and the sizes of
mitochondrions in the cell of kidneys and liver of experimental animals were revealed [5]. It is possible that
on function of mitochondrions their ability to change the membrane cell potential is the cornerstone of the
inhibiting effect of metals. So, influence of lead led to decrease by 75 % potential — dependent fraction of
rhodamine in mitochondrions of an astroglia [9].

Cadmium is capable to inhibit enzymes of a cycle of lemon acid and an electronic transport chain: cit-
rate-synthitase, a suczynate-dehydrogenase, cytochrome-C-oxidase [10]. Accumulation of proline in
mitochondrions and decline in the ability of mitochondrions was shown to oxidize nicotinamide-
adeninedinucleotide for 35 % under the influence of cadmium. Accumulation of proline is noted at effect of
inhibitors of a respiratory chain of mitochondrions (cyanide of potassium, a rotenon) that is followed by de-
crease in concentration of the restored nicotinamide adenine dinucleotide with the subsequent violation of
transformation of gliceraldehigrid-3-phosphate into 1,3-diphosphoglicerine acid. Compensative raises activi-
ty of processes with a nicotinamide adenine dinucleotide exit: transformation of a piruvat into ethanol or a
lactate, an oxy acetate — in malat, a glicooxolate — in glycolate, a glutamate — in proline with develop-
ment of metabolic acidosis. Thus, accumulation of proline in a cell reflects decrease in functional activity of
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a respiratory chain of mitochondrions. A.Kesseler (2000) showed that cadmium stimulates leakage of pro-
tons, reducing thereby efficiency of oxidizing phosphorylation.

In vivo and in vitro was shown ability of cadmium to inhibit cytochrome-C-oxidase. Activity change
ofcytochrome-R-450 plays a role in toxic effect of lead and cadmium [11].

Malfunction of mitochondrions at influence of mercury, cadmium, lead, arsenic, chrome finally is
shown by decrease in production of macro-ergs, falling of activity of ATPh-dependent fermental systems and
first of all K-Na-ATPhase to which share about 1/3 all cellular ATPh fall.

Refer to universal mechanisms of cytotoxicity also violation of a calcic homeostasis of a cell. Calcic re-
ceptors include a universal calmodulin, a protein-kinase C, specific to certain cell of a calcium medine,
troponine C, etc. [12]. Researches showed that almost at a half of the patients living in the area polluted by
salts of heavy metals took place decrease of Ca-ATphaseand Mg-ATPhase.

It was revealed that heavy metals can influence calcium — receptor system directly, by replacement of
calcium on receptors or indirectly, through change of a stream of metal in a cell. In particular, it is estab-
lished that lead, cadmium, mercury, arsenic block potential — sensitive calcic channels of cells. Along with
it, lead, using calcic channels, gets through cellular membranes. The complex «lead-calmodulin» or «lead-
proteinkinase C» increased activity of some intracellular enzymes [12]. It was shown that peak-
molecularconcentration of lead activate a calmodulin for lack of calcium, and cadmium is capable to induce
synthesis of a calmodulin [5]. The total calcium amount increased by 1 mg of a cellular protein at intoxica-
tion lead and cadmium, thus the most part of calcium was in mitochondrial fraction that could be caused by
increase of cellular permeability and insolvency of the cells which were affected by xenobiotics to extract
calcium [12]. Increase of concentration of intracellular calcium was followed by death of cells, perhaps, due
to irreversible activation of phosphor-lypases, endo-nucleases, proteases and change of a cytoskeleton of a
cell as a result of depolarization of an aktin and a tubulin [13].

Thus, modern researches proved that cytotoxicity of heavy metals can be caused by three mechanisms:
1) strengthening of pereoxidaseoxidation of lipids both due to decrease in anti-oxidizing protection of a cell,
and due to direct pro-oxidatic activity of heavy metals, 2) oppression of mitochondrial breath owing to
change of membrane potential of mitochondrions and violation of activity of enzymes of a respiratory chain
and Krebs's cycle, 3) violation of a calcic homeostasis of a cell due to change of an intracellular stream of
calcium, replacement of calcium on specific receptors with the subsequent activation calcium — dependent
enzymes.

Bivalent metals contact to sulfgidrilny groups of the specific or not specific proteins which are carrying
out transport function. To specific proteins belong methaltioneine, the connecting cadmium and zinc, lead —
the connecting protein, transferrine, and ceruloplasmin. Metallotioneinis low-molecular protein with a mo-
lecular weight of 6500 daltons, characterized by the high content of cysteine. Structural researches of a mol-
ecule of a protein by method of nuclear magnetic spectroscopy revealed 2 metal clasters: the first is highly
affine to zinc, the second is specific to cadmium. Metallotionein is synthesized mainly in a liver and kidneys.
Its concentration is directly proportional to cadmic and zinc loading. Besides, the cadmium which came to an
organism, first of all, accumulated in liver tissues. The ions of cadmium, which are freely circulating in
blood, form strong complexes with low-molecular proteins —metallotioneins, which being filtered in the
chanaldevice of kidneys, accumulate inside them and lead to damage of tubular department of nefron [14].

Zinc is one of the main pollutants of environment in connection with production and processing the
zinc-content ores, during burning of mineral fuel, in metallurgical and chemical production. As a rule, to-
gether with zinc other pollutants get also to environment, such as cadmium and lead. Toxicity of zinc is
caused by ability gradually to concentrate in food chains: plant-animal-person. By the rule of a trophic pyra-
mid, the organic substance of each of the subsequent links of a food chain progressively decreases, and the
amount of the absorbed metal remains and its concentration gradually increases, reaching the maximum at
the human organism.

The biological role of zinc is defined by that it, being a component more than 300 enzymes, takes part
in all types of an exchange, it is a part of the genetic device of a cell (there is about 100 zinc-content
nucleoproteids). Without it, the correct replication of DNA and RNA is impossible. Zinc is a part of the
greatest number of enzymes which take part in processes of blood formation and transport of oxygen, regu-
late a proteinaceous, carbohydrate and fatty exchange [15].

Differences between necessary amount of the zinc consumed with food and its toxic level is rather
great. In spite of the fact that zinc is an important bio-element, its receipt in an organism in the increased
quantities causes violations of a functional condition of separate bodies and systems. The hypoglycemia, a
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hypoholesterinemia, increase of the maintenance of an urobilin and porphyrines in urine, violation of func-
tions of a pancreas and liver, fibrosis of lungs are found in many workers occupied in production of oxide of
zinc. Even when using respirators dust of oxide of zinc causes changes in the content of polysaccharides,
peroxidases and sour phosphatases in blood cells; at an experience of 10 years anemia develops. In some
cases not surplus, but a lack of zinc is toxic. It is caused by that zinc carries out a number of biological func-
tions [16].

At hit zinc inside of organism glicoliticand oxidizing processes in muscles are broken. Oppression of a
functional condition of barrier functions is observed as at surplus, and a lack of zinc of an organism. Activity
NAD- and some PhAD-dependent enzymes sharply decrease at the low content of zinc that conducts to oxy-
gen starvation of hydrobionts and other violations of a metabolism [17].

Participation of zinc in formation of immunity and functioning of intracellular membranes is known,
that is essential acting for processes of regeneration of skin, growth of hair and nails, secretion of sebaceous
glands. Besides, zinc takes part in an exchange of vitamins A and E, blood formation and activation of secre-
tion of insulin. It is noticed that at increase in the content of zinc, cadmium, copper and manganese iron ac-
cumulation worsens. Excess of iron reduces ability of an organism to acquire copper and zinc. High concen-
tration of zinc shows a sinergizm, strengthening effect of other pollutants [18].

Specifics of manifestations of symptoms at poisoning with cadmium are established, so at the sharp in-
toxication connected with inhalation receipt of a xenobiotic in an organism, pathological changes of pneu-
matic ways and respiratory organs develop in the shortest possible time. The further stage of poisoning is
characterized by formation of bronchial pneumonia which leads to hypostasis of lungs and death of an organ-
ism [19].

Chronic poisoning with cadmium is characterized by considerable decrease in sensitivity of olfactory
touch system, existence of frequent nasal bleedings and formation of emphysema of lungs. Possessing ex-
pressed gepato-and nephron-toxic action, in the conditions of chronic poisoning cadmium leads to destruc-
tion of a liver and injury of kidneys [20].

Cadmium comes to a human body orally, inhalation and through skin, and removed through intestines,
with urine, a saliva, hair and breast milk [21]. At deficiency of calcium, iron and protein absorption of cad-
mium amplifies. About 50 % of the cadmium which came to an organism is found in kidneys, about 15 % —
in a liver and about 20 % — in muscles. By different estimates the period of semi-removal of cadmium
makes from 10 to 38 years. The critical organs characterizing intensity of cadmic load of an organism are
kidneys [22].

Cadmium is the highly toxic element possessing polytropic action and is classified as one of the most
dangerous cancerogenic substances for the human body [23]. Numerous clinical and pilot studies established
direct dependence between intake of cadmium in an organism and development of oncological pathology of
lungs, red marrow, liver, prostate gland, kidneys, a pancreas and stomach.

Cancerogenic effects of cadmium are connected with its ability to damage of structures of DNA by
formation of the expressed oxidizing stress and thus to inhibition of processes of a reparation. Besides
cancerogenic action, cadmium renders mutagen and teratogenic effects on an organism that is caused by par-
tial destruction of the cellular device of a placenta and embryonic fabrics at early stages of an organogene-
sis [24].

Cadmium is polytoxic poison, in the pathogenetic mechanism of its action lies ability to reduce activity
of enzymes, by inhibition carboxyl and the sulfgidrilnykh of groups. As result fermentative dis-function, vio-
lation of exchange processes and destruction of cellular membranes are evolved.

At chronic intake of cadmium in an organism was observedneurotoxic action that the ethyologo-
calfactors of development of neurodegenerate diseases, such as Parkinson's illness and Alzheimer's disease.
By means of pilot studies was establishedthe expressed diabetogeneticeffect of cadmium shown in damage
B-cell islands of a pancreas and suppression of secretion of insulin [25].

The pilot studies conducted by A.l.Vishnyakov and etc. (2011) established existence at cadmium of
powerful toxic action on reproductive system that was connected with formation of changes of processes of
an exchange of chemicals, in particular decrease in concentration of selenium in reproductive organs. Seleni-
um is a natural antioxidant therefore it is obvious that formation of active forms of oxygen and an oxidizing
stress is the cornerstone of the developing pathology.

In works of L.Wan is establishedthe cytostatic effect of cadmium caused by decrease in concentration
of calcium in cells. Violation of a homeostasis of calcium is led in turn to damage by the actinovethreads of a
cytoskeleton of cells and to braking of their growth.
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Along with the functional violations which are formed at chronic poisoning with a xenobiotic, cadmium
also leads to development of irreversible morphological changes in renal fabric. In work of
M.N.Gonokhova (2007) was shown that the histologic picture of renal fabric in the conditions of cadmic in-
toxication was characterized by existence of an atrophy of a ball with a simultaneous hypertrophy of a cap-
sule of Boumen-Shumlyansky, continuous hydro-dystrophy of mainly distalny department of tubules and
sites of a necrobiosis the epitelium cells.

Cadmium possesses the expressed cardio-and angiotoxicaction. One of numerous mechanisms of vazo-
constractiveeffect of cadmium is connected with its ability to change activity of calcic channels, to block ef-
fects of nitrogen oxide and other vasodilating substances. However in work of J.K.Angeli (2011) the vascu-
lar reactivity devoted to change in the conditions of cadmium influence, it is specified that damage the endo-
tailed cells is products of pereoxidateoxidation of lipids whereas bioavailability of nitrogen oxide remains
invariable the paramount reason of system vasoconstrictive action of a pollyutant.

It is established that men are more susceptible to destructive influence of cadmium on cardiovascular
system. In the conditions of chronic poisoning, cadmium changes functional conditions of adrenal glands
that are expressed in systematic increase in secretion of adrenaline which receipt in blood is starting mecha-
nisms of development of arrhythmia [26]. In modern literature there are works which are proving existence
of negative influence of cadmium on reducing ability of a myocardium.

Work of J.L.Peters and etc. (2010) confirms that toxic influence of cadmium increases chances of de-
veloping of a stroke of 35 % and chronic heart failure — by 48 %.

It is experimentally shown that the mechanism of toxic effect of cadmium on a liver is realized in two
directions. At direct impact of cadmium on structures of a liver there are damages the endoteilcells of vessels
of a liver connected with ability of a toxicants to interact with sulphhydrilgroups of molecules of
proteinaceous structures in mitochondrions that leads to development of mitochondrial disfunction. Devel-
opment of the ischemic phenomena arising owing to damage the endoteilcells of vessels of a liver leads to
formation of a hepatic-cellular trauma. Formation of the inflammatory centers in the hepatobiliar structures
causes development of the second mechanism of the toxic action connected with activation of activity of
cells of Kupfer, powerful formation of cytotoxic and pro-inflammatory substances and also with the ex-
pressed infiltration of tissues of liver neutrophils [27].

In pilot studies it was shown that cadmium leads to formation of considerable changes in biochemical
indicators of blood, and also causes activization of the hepatic enzymes (an alanine-aminotransferase, alka-
line phosphatase and gamma glutamine transferase) which are markers of a hepatic trauma that testifies to a
hepatotoxic activity of cadmium [28].

Gutnikova (2012) showed that the greatest sensitivity to toxic influence of cadmium mitochondrions
and an endoplasmic network of hepatocytes possess. Toxic effect of cadmium promotes development of the
total hydro dystrophy of hepatocytes passing with places into ballonny dystrophy.

A.A.Fouad (2013), etc. established that destructive effect of cadmium on a liver is led to massive for-
mation of a factor of a necrosis tumor-a, cyclo-oxygenase-2 and substances from cysteine proteases family
which in turn aggravate the pathological processes proceeding in liver tissue. Accumulationcadmium in he-
patic fabric leads to activation of processes of apoptosis of hepatocytes that is connected with powerful stim-
ulation of creation by a xenobiotic apoptosis — the inducing factor and considerable emission of cytochrome
C in cellular cytosol. In the course of pilot studies it was established that cadmium in the conditions of poi-
soning leads to activation of an expression of the genes c-fos in hepatic tissue of experimental animals which
are protooncogenes. Chronic influence of cadmium promotes the expressed decrease of the activity of
ceruloplasmin in plasma of blood, the enzyme which is one of the main components of antioxidant protection
of an organism.

The polytropy effect of toxic effect is caused by its ability to get into all systems of an organism as oral-
ly (with water and food), so through skin. Absorption of lead in a digestive tract at adults makes from 15 %
arrived with food, and at children and pregnant women its absorption can reach 50 %. The lead-connecting
protein has molecular weight about 27000 daltons is rich with glutamin, asparaginaminoacids, glycine, cyste-
ine and connects about 40-50 mg of lead on 1mg a protein. Transport proteins cause a nephrotoxityof metals
that the extra-cellular metal protein complex formed in a liver; it is a transport form of metal and promotes
its filtration and absorption in kidneys [5].

The main places of application of toxic action of a toxicant are centraland peripheral system, cardiovas-
cular system, system of blood and a kidney. The «lead polyneuritis» developing in the conditions of chronic
poisoning belongs to clinical manifestations of defeat of nervous system, shown by paralysis of the top and
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lower extremities. The formed cerebral violations in the conditions of lead poisoning are characterized by
existence of speech disturbance, and in hard cases development of a toxic coma [29].

From the moment of penetration into an organism lead has toxic effect on system of blood. As a result
of destructive effect of lead, there is a violation of elasticity of membranes of erythrocytes and development
of a gemoliz. In the conditions of the created «lead anemia», the organism activates processes of an
eritropoez owing to what predecessors of erythrocytes — retikulocytes come to the general blood-
groove [30].

The expressed toxic activity of lead concerning a digestive tract is the reason of formation of functional
changes of a stomach. In the conditions of chronic poisoning, the epithelium of a mucous membrane of a
stomach actively sekretirut lead ions that leads to blocking of the enzymes necessary for start of regenerator
processes of a mucous membrane, development of atrophic changes in a stomach is a consequence of
that [31].

Destructive effect of lead on kidneys, as at sharp, so at chronic influence leads to formation of patholog-
ical changes in the glomerule-tubulyar device of kidneys. Decrease in level of chanalreabsorption in the con-
ditions of intoxicationlead is a consequence of primary defeat of proximal tubules of a nefron [32].

Activating education and slowing down removal from an organism of aminolevuline acid, lead in the
conditions of chronic poisoning promotes its accumulation in an organism that the histo-structural damages
of glomerular and the chanal components of a kidney which are confirmed by increase of lead concentration
in final urine B2-microglobuline [33].

One of mechanisms of nephrotoxicaleffect of lead is ability to activate processes of apoptosis. Works of
Q.H.Jia, carried out in 2011, allowed to establish existence at lead of pronounced ability to lead to creation
by a vacuole in cytoplasm of cells of kidney tubules with activation of processes of acaryo-picnosisthat con-
firmed existence of the initial stages of apoptosis of a tubular epithelium. In addition, lead is capable to start
processes of apoptosis not only in the chanal device of kidneys, but also in the mesogial cells of the usta-
glomeratedevice, by activation of processes of peroxidantoxidation of lipids and accumulation of products of
a lipoperoxidationin cytoplasm of cells.

In experiments is shown that effect of lead on cardiovascular system is caused by change of excitability
and a reduction of a cardiac muscle; decrease in formation of nitrogen oxide; the raised tone of the centers of
sympathetic nervous system. Besides, activation renin-angiotensin-aldosteron system, strengthening of syn-
thesis of an endotelin, formation of atherosclerotic damages of vessels walls is revealed.

In the researches L.Molero and etc. (2006), was established that at intoxication increase of activity of
the endotelin in the vascular course causing growth of arterial pressure happens lead. Blocking processes of
synthesis and secretion of the fabric activator of a plazminogen in the epitelial cells of the vascular course,
lead causes probability of development of processes of an intra vascular trombo-creation.

The researches conducted by O.S.Choubina and etc. (2011) allowed to establish existence of structural
changes in a cardiac muscle at chronic lead intoxication. Total change of the sizes and forms of the cellular
kernels enriched chromatin was noted.

Lead has direct hepatotoxic action which realized by direct influence of a xenobiotic on processes of
peroxide oxidation of lipids in hepatic fabric. In the conditions of chronic lead poisoning there is an activa-
tion of processes of a lipoperoksidation to at the same time happening decrease of the activity of enzymes of
antioxidant protection which leads to strengthening of processes of fragmentation of DNA. Formation the
histological changes of a liver in the conditions of lead poisoning confirms hepatotoxic action of a toxicant.
The lead-mediated hepatic hyper-cholesterolemia is connected with activation of the enzymes participating
in cholesterol synthesis (3-hydroxy-3-methylglutaril-KoA reductase, farnezil-diphosphate synthetase, a
squavel-synthetase), with synchronous decrease of the activity catabolic of the enzymes (7a-hydroxylase)
influencing cholesterol [34]. Degree of expressiveness of functional and morphological changes in a liver at
chronic influence of lead depends on age of an organism.

In works of Yu.V Kireeva (2006) and N.I.LKucherko (2007) morphological features of toxic influence of
lead are also established. Total hypostasis of hepatocytes which cytoplasm was vacuolization was noted.
Changes in structure of blood vessels were characterized by a thickening of walls with perivascular hypostasis.

Copper is irreplaceable element necessary for normal activity of an organism. Adverse effects can be
observed both at surplus, and at a lack of copper. Excess of copper leads to its accumulation in a liver with
the subsequent destruction of erythrocytes and increase of concentration of bilirubin. At excess of copper is
oppressedthe lipase, pepsin, urease and amylase. Copper takes part in phenolic, nitrogenous and nucleinic
exchanges; is a structural specific component of a number of oxidases; plays large role in processes of blood
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formation participation in synthesis of hemoglobin and other iron-porphirine (cytochromoxydase, cyto-
chrome and catalase). In physiological doses copper increases immunobiological activity and resilience of
organism to adverse effects. Besides, copper stimulates activity of hormones of a hypophysis.

It is studied that excess of copper causes functional frustration of nervous system, and at steam inhala-
tion can be shown as «copper fever». Violation of functions of a liver and kidneys with development of cir-
rhosis and secondary damage of a brain is known as Wilson-Konovalov's illness and is connected with genet-
ic disorders of an exchange of copper and proteins [35].

Mechanisms of toxicity of copper are connected with increase of cellular permeability of erythrocytes
owing to interaction with their sulphichydrilgroups, glutationreductaseinhibition, decrease in the restored
glyutation, agglutination of erythrocytes, and excess stimulation of the hexozomonophosphateshunt. Copper
possesses selen-antogenousproperties (causes deficiency of selenium in high doses). Copper takes part in
providing an immune homeostasis, high doses supressirut the T-dependent immune answer, reduce synthesis
of IL-1V and IL-2V and hemo-taxis of leukocytes [35]. For animals copper, in assigned amounts, is neces-
sary as a blood formation stimulator. It promotes binding of toxins, intensifies processes of free oxidation in
fabrics, influences reproduction processes, normalizes an exchange of calcium and phosphorus. Copper is
necessary for a normal keratinization of a feather and normalization of an embryonal development.

Thus, influence of heavy metals on live organisms very variously, is noted them a dual biological role:
metals as elements necessary for life, and metals as toxicant. It is caused by biochemical functions which
they carry out in an organism; physical and chemical properties, specific features of behavior of metals in
environment, forms of existence of metals in ecosystems.

Due to the intensive growth and development of the industry, transport, and chemical using in agricul-
ture in recent years receipt in environment of heavy metals of a technogenic origin considerably increased.
Uncontrollableenvironmentalpollutionby heavy metals threatens human health. It indicates the need carrying
out environmental monitoring of the content of heavy metals in air, water, the soil, plants and animals;
condacting of sanitary and hygienic monitoring of food raw materials and food on availability in them of
heavy metals; further studying of chains of migration of heavy metals from their source to the person.

Researches are executed within MES of RK grant project «An assessment of accumulation of heavy
metals in the soil, water, plants and animals of the Central Kazakhstan and detection of toxicity of vegetable
food pollyutant at short-term and long impact on experimental animalsy.
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A.E.Konka6aesa, T.H.bapanosa, M.}FO.MmmypaToBa

AybIp MeTAJIapJAbIH aF3aFa YBITTHI dCEPiHiH maiixa 00,ybl
JK9He dcep eTy TeTiri (9gedueTke 1I0.TY)

Maxanaga ayslp METaIZapAblH KOpIIAFaH OpTara jKoHE aF3aFra Herisri TYCy Ke3nepi Typaibl akmapaTTel
KaMTHUTBIH HETi3ri ofeOHeTKe IIOJy JKacalFaH. «Ayblp MeTaljap» TePMHUHIHE aHbIKTama Oepiyifi, aybip
MeTaJaapiblH TOObIHA KIpEeTiH SJIEMEHTTEp aHBIKTAJbl, OMOJIOTHSUIBIK MPOLECTEri ayblp MeTalliapIblH
KAaTBICYBI JKOHE OHOJIOTHSIBIK POl alibUIAbl. Ayblp METalIapIbIH YBITTBI KACHETTEPI, aF3aFa TYCY KOJIaphl
MeH Kke31epi KamTbuiibl. COHBIMEH KaTap JKEKeJIereH MeTalJapiblH ar3ara 9CEpiHiH JKallbl Karuanapbl,
COHJaif-aK OJapAblH MeXaHu3Mepi cumarTayasl. KOprachlH, KagMHil KOHE MBICTBIH TOKCHKOJOTHSIIBIK
acepiHe GacThl Ha3ap ayAapbUIIbL.
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A.E.Konka6aegra, T.H.bapanosa, M.IO.MmmypaTosa

MexaHu3M JedCTBHUS U MPOSIBJICHUA TOKCHYECKUX 3P (PeKTOB
TSXKeJbIX METAJIJIOB HA OPraHu3M (0030p JIUTEepaTyphbl)

B craTbe npezcraBieH ImuTepaTypHBIil 0030p, COIEPIKAIIMN CBEACHUSI 00 OCHOBHBIX MCTOYHUKAX MOCTYIUICHHS
TSDKEJBIX METAJUIOB B OOBEKTHI OKPYXKaIOLIel cpelibl U B OpraHu3M. JlaHa XapakTepUCTHKA TEPMUHY «TsDKETIbIe
METaNJIbl», ONpPEAeeHbl JIEMEHTHI, MOMAAAoIUe B IPYIMITY TSDKETBIX METAIIOB, PACKPBITHI OMOIOTHYECcKast
POJIb U y4acTHE TSKENBIX METAIUIOB B OMOIOrHYECKUX nporeccax. OcBelieHbl TOKCHUECKHE CBOMCTBA TAXKEIBIX
METaJIJIOB, HCTOYHUKHU U ITyTH NOCTYIUIEHHs MX B opranusM. Kpome Toro, B cTaThe paccMaTpHUBalOTCs oOIHe
MIPUHLUIBI BO3ACHCTBYA OTIACIBHBIX METAUIOB HAa OpraHM3M, a TakkKe MX MeXaHu3Mbl. OCHOBHOEC BHUMAaHHE
yIeIseTCs TOKCUYEeCKOMY JEHCTBUIO CBHHIIA, KaMUS U MEIU HA OPraHU3M.
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Assessment of the regulatory systems of the body
of children in the early childhood

The assessment of the regulatory systems of the body of children in the early childhood was conducted by us-
ing physiological and clinical examination in junior classes of secondary school. Morphological and func-
tional development of children was evaluated in terms of height, body weight, cardiovascular system was as-
sessed by changes in heart rate, SBP, DBP, PP, ECG, systolic blood volume (SV) and blood oxygenation.
State of regulatory systems was measured by heart rate variability (HRV), analyzing the common basic pa-
rameters of cardiointervalography: M, IC, Mo, Amo, VR and their derivative indicators by R.M.Baevsky:
VIR (vegetative index rate), VBI (vegetative balance index), SI (index of regulatory systems stress) ARP (ad-
equacy of regulation processes).

Key words: adaptation, heart rate variability, vegetative parameters rhythm performance, heart rate, parasym-
pathetic mechanisms sympathetic influence.

Adaptation of pupils to the school — a complex dynamic social psychological and physiological pro-
cess accompanied by a significant stress of the organism and its functional systems against a background of
continuous growth processes [1-4].

The study of children's organism adaptation to various environmental influences — is one of the most
important directions of physiology. Cardiovascular system determines the success of the adaptive response
of the organism to a variety of external influences [5].

The scope of the study of adaptive processes is increasingly includes such areas as «psychological adap-
tation», «social adaptation», «social and economical adaptation» and even «ideological adaptation». School
education traditionally focused on the contingent of healthy children for decades, in recent years has intensi-
fied: the programs are getting more complex, new educational technologies and elements of specialization
introducing from the first-class. The increase in the total load is carried out without taking into account the
recommendations of modern hygiene, exposing up to 80 % of younger schoolchildren undue stress
(V.R.Kuchma).

One of the leading problem in the study of the physiologists is adaptation of children and adolescents to
educational and physical activities. The main goal of this research is to study the physiological mechanisms
of adaptation of the body of children and to be able to influence it by means of pedagogy and hygiene.

The educational system in Kazakhstan over the past decade is in the process of reform. Primary educa-
tion — is not only one stage of the continuous education system, and also the first stage of school education.
It was first touched with all sorts of innovations and changes at almost all levels, at the school, regional and
state levels.

Factors adversely affecting the health of schoolchildren are inappropriate methods and technologies of
training according to age and functional abilities of the child, irrational organization of educational process,
violations of sanitary and hygienic learning environment. The significance of these factors is determined by
the duration, regularity and continuity of their impact on the body of child. The widespread adoption of edu-
cational technologies is carried out, usually without any preliminary physiological and hygienic studies.

An important role in violation of physiological and hygienic norms plays parents who load their chil-
dren more information in a variety of developing centers. Almost every parent believes that in addition to
nursery school the child should attend developing training classes. The child has no leisure time.

Meanwhile, the processes of adaptation mechanisms of regulation of children under the implementation
of innovative learning technologies are not well understood.

The aim of our study is to assess the regulatory systems of the body of children in the early childhood in
the conditions of innovative educational technologies of the educational process.

To implement the goals and objectives were carried out physiological and clinical examination in junior
classes of secondary school. 50 school children in the age of 8-9 years were examined, including 21 girls
and 29 boys. Adaptive response to school stressors of pupils of two groups was studied: group 1 — children
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entering first grade after attending kindergarten, group 2 — the children who attended kindergarten in addi-
tion with developing centers. Morphological and functional development of children was evaluated in terms
of height, body weight, cardiovascular system was assessed by changes in heart rate, SBP, DBP, PP, ECG,
systolic blood volume (SV) and blood oxygenation. State of regulatory systems was measured by heart rate
variability (HRV), analyzing the common basic parameters of cardiointervalography: M, IC, Mo, Amo, VR
and their derivative indicators by R.M.Baevsky: VIR (vegetative index rate), VBI (vegetative balance index),
SI (index of regulatory systems stress) ARP (adequacy of regulation processes).

Analyzing the average parameters of morphological and functional development of children, the body
weight of boys in this age is lower than body weight of girls (Table 1). The greatest difference in body
weight was found between subgroups of girls and boys who attended additionally development centers
(31.77 kg — girls in comparison with boys — 29.92 kg). The children who attended kindergarten have small
difference (31.29 kg and 30.55 kg, respectively) (Table 1). The height of boys and girls at this age is almost
the same (Table 1), but the height of boys attending only kindergarten, taller than girls in the same group on
1.35 cm and the boys from group?2 taller than girls of group 1 on 2 cm. Height of boys and the girls of second
group is almost the same.

Table 1
Comparative characteristics of anthropometric parameters, blood pressure and oximeter
Weight, kg Height, cm SBP, mmHg DBP, mmHg SpO,, %
G 1 31,2944.9 128,2942.8 84,29+7.8 45,714+43 95,71+0,8
11 31,77+1,5 129,69+1,4 89,62+4,2 53,85+2,5 97,08+0,4
B 1 30,55+1,7 129,64+1,3 93,18+4,3 54,55+3,8 96,82+0,6
11 29,92+1 4 130,15+1,6 89,2343.3 50,77£3,3 95,31+1,2

Systolic and diastolic blood pressure which is mainly affected by the emotional reaction in this age of
boys is higher. The largest difference is noted in the values of blood pressure in boys and girls of1st group (up
to 9 mmHg). Systolic pressure between boys and girls of 2nd group is equally, the diastolic pressure of girls is
higher (Table 1). Pulse pressure of boys is equally in both groups, the result of girls from 2nd group is lower on
3 mmHg, wherein oxygen saturation of the blood in girls of this group is higher at 97.08 %, while in boys it is
95.31 %. At children who attended only kindergarten oxygen saturation is higher at boys (Table 1).

Analysis of statistical parameters of HRV showed no significant changes in the mean of RR intervals
duration and standard deviation characterizing the vagal regulation in boys and girls (Table 2). The differ-
ence is clearly seen between girls and boys of Ist and 2nd groups. Despite the fact that the value of
M (RRNN), has the lowest volatility among all indicators of heart rthythm, it is lower at girls attending the
centers of developing training than at boys of the same group. It is also noted that the value of IC (SDNN) in
girls in comparison with boys of the group is lower (Table 2). Among children who attended only kindergar-
ten these indicators higher in girls than in boys of the same group, which indicates to a greater stress re-
sistance of girls.

Variation pulsometry index is higher at boys when compared the groups who attended kindergarten on-
ly. As for the second group, the AMO% and VR indexes of girls are higher than indexes of boys, it indicates
to an increase in sympathetic activity and regulation systems tension of girls in this group.

As shown in studies of L.A.Dotsoev and N.I.Shlyk in the age between 4-10 years influence of the para-
sympathetic division of the ANS increases and decreases the activity of the central contour of regulation
[6, 7]. The optimal ratio between the nervous and humoral mechanisms of regulation of cardiac activity is
formed with age [7-9]. Several authors show sex differences in heart rate regulation, starting from the age
of 8 [9—12]. According to some authors [9, 13] 9 years age is characterized by the increasing influence of the
parasympathetic division of the ANS and reduce the activity of the central contour of regulation.

The study E.A . Kalyuzhny (2010) in the analysis of vegetative homeostasis of junior classes children by
cardiointervalography revealed the predominance of the sympathetic component, statistically different from
the benchmarks of cardiointervalography. Examined children at the time of the beginning of the school year
had the average value of stress index (SI) that corresponded to the border sympathicotonia
andhypersympathicotonia, mainly due to an increase in mode index (Mo), amplitude mode (AMo in%). SI
amount varies in dynamics of the academic year, indicating stress response of children to workload. In gen-
eral determined next trend: the value of Sl is rised at the end of a quarter, and reduced after the holidays and
the end of the school year [14].
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Table 2
Heart rate variability in primary school children

M, s ICcA2, ms | Mo,s AMo,% | VR,ms | VBIL,cu. | ARP,cu. | VIR, cu. | ID, c.u.

I 0,73 0,07 0,73 32,80 0,31 111,14 47,19 4,88 82,11

G +0,03 +0,01 +0,08 +1,2 +0,02 +12,8 +6,5 +0,7 +13,5
I 0,64 0,05 0,64 43,68 0,35 204,10 68,55 7,01 173,94

+0,02 +0,008 +0,02 +2.,4 +0,1 +34,8 +4,6 +1,05 +19,7

I 0,67 0,06 0,66 40,30 0,32 199,42 64,28 6,97 167,44

B +0,03 +0,009 +0,02 +4,1 +0,06 +30,9 +7,6 +1,4 +43.3
I 0,69 0,08 0,68 42,14 0,40 182,16 64,21 6,19 145,05

+0,02 +0,08 +0,03 +2.7 0,1 +30,9 +4.9 +1,5 +14,5

The increase in the degree of centralization of heart rhythm of girls that attend additional developing
centers indicate higher derivative indexes in this group in comparison with boys (Table 2). In group that at-
tended only kindergarten stress of regulatory systems noted in boys.

The evidence of parasympathetic mechanisms activation is a reduction in the activity of autonomic re-
sponse, adequacy of regulation processes and vegetative index rate [15].

The study of the state of the central contour of heart rate regulation has shown the prevalence of para-
sympathetic regulation of heart activity in boys, that increases adaptive capacity and effective use of reserve
capacity of the cardiovascular system.

According to our findings revealed that boys have dominated parasympathetic regulation, which is re-
flected in the decrease of the VBI. SI is higher in girls than boys, which is likely due to the fact that the adap-
tation of the physiological systems of boys in comparison with girls in the training load is given by the stress
of the central part of heart rate regulation.

HRYV analysis showed that at the age of 8-9 years, the sympathetic influence is stronger in girls, so
dominated in comparison with boys that attended only kindergarten, so it is possible to identify the sex dif-
ferences.

The brightest adaptive response is in subgroups of children that have attended kindergarten. Consider-
ing SI as one of the main indicators reflecting the degree of centralization of heart rhythm, the table shows
that among the children who attended developing centers, more sympathotonics in comparison with children
who attended only kindergarten.
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I' K.PricniaeBa, I'.M.TrIke:xaHOBA

TeMeHri CbIHBIN MeKTeN 0a1a1apbl aF3aCbIHbBIH
perTeyui Kyiesiepi ;karaaiibIH Oaranay

TeMeHTi CHIHBIT MeKTell Oayanapbl aFr3achIHBIH PETTEYII XKyienepi karnaiibiH Oaraay, *Kanmsl OutiM 6epy
MEKTEOIHIH TOMEHIi CBHIHBI OKYLIBUIAPHIH (DU3HOJIOTHSIIBIK-KINHUKAIBIK 3EPTTEY apKbUIBI JKy3ere
aceIpbuLbl. bananapasiH MOpODYHKIMOHATIB! AaMybl OOMbI, JEHE CalMarbl apKbUIbl, )XYPEK-KaH TaMbIp
kytecinin skarmaiibiH AOKOK, CAK, JAK, TIK, OKI' sxoHe kanublH cucronaiblk keiemi (CK) kan
OKCHIeHAllUsl JHUHAMHUKackl OoiblHIIA OaramaHibl. Perreymri yitenepaiH jkaFfaiiblH JKYPEK BIPFAFbIHBIH
typaenririri  (OKbIT) omiciMeH, KeONIUITIKIIEH MaKyIAaHFaH KapIHOMHTEpBalorpadusHbIH HETi3ri
napamerpiepin: M, CK, Mo, AMo, BA xoune P.M.baeBckuiinin TybiHabl kepcerkimrepi: bIBK (biprakThiy
BeretaTuBTi Kkepcerkimi), BTU (BereraruBri Tteme-tengik wuuuekci), PIIBK (perreymri mnpouecrepain
GanamMabUIBIK KOPCeTKillli) OOMBIHIIA OJap/ bl TaJIai OTHIPBII, AaHBIKTAJ/IBI.

I' K.PricnnaeBa, I'. M. TrIKekaHOBA

OueHkKa cOCTOSIHUS PeryJasiTOPHbIX CHCTEM OPraHu3Ma
y JeTeil MuIaJiiero Bo3pacra

OreHKa aganTUBHBIX CUCTEMHBIX PEAKIMi OpraHn3Ma yJaluxcs MIaJIIuX KJIacCOB IPOBEICHA C MOMOIIBIO
(U3HONIOTO-KIMHUYECKUX OOCICIOBAHUI yYaIIMXCsl MIAAIINX KJIACCOB 00Ie00pa30BaTeNbHOIl IIKOJIBI.
MopbobyHKIHOHATEHOE pa3BUTHE IETEi OLIEHWBAIM MO TOKA3aTeNsIM POCTa, MAacChl Teja, COCTOSHHE cep-
JeyHo-cocyaucToit cuctemsl — 1o nuHamuke YCC, CAJl, JA/L, I1J, OKI', cucronnyeckomy 00beMy KpOBU
(CO) u okcurenanuu kKpoBu. COCTOSHIE PETYIATOPHBIX CHCTEM ONPEACISLIIA METOIOM BapHaOeIbHOCTH Cep-
neuHoro putma (BCP), ananusupysi oOLICTIpHHSATHIE OCHOBHBIC MapaMeTphl KapauouHTepBanorpaduu: M,
CK, Mo, AMo, BP u ux npousBoznsie mokazarenu — 1o P.M.baesckomy: BIIP (BereratuBHbIIT TOKa3aTEIb
putma), UBP (unnmexc BereraTtmBHOTO paBHOBecus), NH (MHIOEKC HamNpsOKEHUSI PETYISATOPHBIX CHCTEM),
ITATIP (moka3aTenpb afeKBaTHOCTH MPOLECCOB PETYIIALIHN).
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Influence of heavy metals on an environment and health of population

The literary analysis of influence of heavy metals is Given on an environment and organism of man. Heavy
metals are the basic pollutants of environment of industrial cities. Connections of heavy metals possess high
biochemical activity, ability to accumulate in an environment and living organisms. The important role of mi-
croelements is educed as catalysts of many biological reactions and pathogenic influence of heavy metals on
the organism of man. The basic sources of receipt of heavy metals in an environment are extrass of industrial
enterprises and exhausts of motor transport. The high concentrations of heavy metals in an environment can
result in the decline of adaptive reactions of organism and development of the sickly states.

Key words: contamination, influence, factors, environment, heavy metals are lead, zinc, cadmium,
concentration, level, toxic influence.

The modern economy is characterized by intensive take-off of industry, growing number of road
transport, energy and agriculture. It causes significant pollution of the environment, which in its turn affects
the state of health of the population.

The complex of environmental factors has an impact on the formation of health among population
which is connected with change of social and economic conditions, accompanied by a weakening of control
over the quality of habitat, deterioration of demographic situation, changes in the structure of nutrition
among population. Analysis of quantitative dependencies in the «Environment — Health» system was worked
out within the development of criteria and methods of quantitative assessment of the impact of environmen-
tal factors on human health [1-4].

In recent years, prior environmental pollutants of environment in industrial cities are heavy metals; they
significantly leave behind such pollutants as oxides of carbon, nitrogen, sulfur and oil products.

Heavy metals is a group of chemical elements with the properties of metals, with significant atomic
weight or density, high toxicity, wide propagation in the natural environment, as well as involvement into
technogenic cycles. These include more than 40 metals with atomic weight higher than 50 atomic units: V,
Cr, Mn, Fe, Co, Ni, Cu, Zn, Mo, Cd, Sn, Hg, Pb, Bi and others. Important characteristics of heavy metals are
high biochemical activity and ability to accumulate in the tissues and organs of living organisms having a
negative effect on the body.

The main sources of heavy metals in the environment of human are industrial gas emissions and ex-
haust emissions of road transport. High concentrations of heavy metals and the change of microelement
composition of the environment can lead to the so-called technogenic biogeochemical provinces and, conse-
quently, to a violation of protective and adaptive reactions of the organism, the emergence of new pathologic
states, the so-called microelementosis.

It is known that imbalance of macro- and microelements in the environment gives the way to the devel-
opment of diseases which are characteristic for both natural and artificial biogeochemical provinces, as evi-
denced in the researches of V.I.Vernadskiy, A.P.Vinogradov, V.L.Voynar, G.A.Babenko, A.P.Avtsyn,
A.A.Zhavoronkov, A.V.Skalniy, W.Mertz, P.J.Aggett. In the literature, there are numerous data on the rela-
tionship of amount of metals in environment and industry and their content in the blood serum. Thus, there is
a positive correlation between the content of cadmium in the air, food and its content in the blood [4], the
lead content in the air of cities and its content in the blood. During the mining, smelting and processing of
non-ferrous alloys, workplace air contains high concentrations of lead and copper, which leads to their higher
content in the blood serum [5, 6]. The research of V.L.Suslikov [7] obtained relationship between deficiency
of iodine, fluorine, cobalt, zinc and molybdenum in the diet and their content in the blood of population. At
the same time, the determination of microelements in human blood suffers from certain disadvantages. Daily
and weekly fluctuations in the concentration of microelements may vary considerably, making it difficult to
determine their average content. Besides, the concentration of certain microelements is extremely small, and
their levels in the blood can be associated both with specific and non-specific biotransformation in the path-
ogenic processes such as stress, increased physical activity and etc. (metally-dependent enzymes). However,
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from our point of view, the content of metals in the blood is that stable biological environment which in-
formatively characterizes changes in the balance of microelements in the body.

In the economic space of the CIS Kazakhstan plays a leading role in the production of chromite ore.
The leading ones are polymetallic dusts of complex chemical composition and aerosols containing all the
main components of ore [8]. Peculiarity of airborne dust of polymetallic mines is that they contain highly
toxic metals (Zn, Cr Cu, Pb, Co and etc.). They have significant general toxic, hepatotrophic and carcinogen-
ic effect [9].

Currently, we identified the main or structural elements, whose presence in the living matter is primari-
ly connected with their high content in the biosphere. They are vital for the human body, but their effects
should be assessed taking into account the biogeochemical situation in the external environment. Increase of
anthropogenic contamination, including microelements, is so serious that it cannot be ignored [10]. Micro-
elements have a significant impact on the homeostasis. It is known that, for zinc, manganese and copper
there is no importance how they get into the body (inhalative, alimentary, parenteral). These microelements
freely penetrate into the blood and are also selectively eliminated with urine. For other elements (lead, cad-
mium and etc.) the processes of absorption into the gastrointestinal tract depend on the availability of special
media — metallothioneins [11-13]. Hair reflects cell metabolism, as well as any tissue (visceral and ecto-
dermal) as microelements get involved in the proximal end of the growing hair as it exits from the follicle.
The principal endogenous sources of microelements in the hair are matrix and the connective tissue of papil-
la with its blood vessels. The sebaceous glands of the skin make less contribution. They deliver microele-
ments from the body tissues and epidermis. There is no doubt that if the hair is used as biopsic material to
assess the effect of microelements of the environment, than the groups, carefully selected for their place of
residence, must be compared. As a result, we have proposed this experiment.

Balkhash region is one of the leading industrial regions of Kazakhstan. Environmental situation in Bal-
khash region is mainly determined by the Balkhash Mining and Metallurgical Plant (BMMP), which is a ma-
jor source of air pollution, as it accounts for about 85 % of all industrial enterprises emissions of the city
[14]. Industrial emissions of this plant contain a large amount of solid dust particles, which contain metals.
As the city has no clear boundary between industrial area and the city the soaring urban dust has all the met-
als presented in industrial dust, such as lead, mercury, cadmium, copper, chromium, zinc and etc. When they
accumulate in the body they have a toxic effect.

The studies of M.A.Mukasheva [15, 16] evaluated the degree of accumulation of metals in the organism
of experimental animals. The dust consisted of the following metals: lead, zinc, nickel, chromium, copper,
beryllium, tin, cobalt, manganese, wolfram, titanium, selenium. The concentration of metals in dust ranged
from 3-10°—5-10"* %. Dispersity of dust up to 5 microns was 80 %, up to 8 microns — 20 %. Organic part
of the dust was a complex composition of the polynuclear alkyl-substituted and humic acids which form che-
late compounds with metals. Fluoros showed that the highest concentration of heavy metals were found in
the organs, which have a high sorptive activity — kidneys, liver. Thus, the largest content of metals was
found almost about all studied elements in the liver. Respectively the control the increase was observed for
Ni — 50 times, V — 30 times, Mn — 24 times, Cu — 20 times, Pb — 12,5 times, Zn — 4,4 times and Cr —
1,7 times. In the kidney, the excess over the control was observed for Mn — 315 times; V — 83 times, Cr —
71 times, Cu — 60 times, Pb — 12,7 times, Ni — 12 times, Fe — 8,5 times and Zn — 8,5 times. Copper is
accumulated in the lungs, heart and brain more intense than in the liver and kidneys — in 214; 36 and 29
times respectively. Accumulation of Mn, Ni, Pb and Cr in the lungs was observed at 33, 26, 20 and 3 times
respectively. Increased accumulation occurs on the same elements and in the heart Pb — 11 times, Mn —
6, 7 — times, Cr — 5 times. The most intensive accumulation of metal in the heart in comparison with other
elements had Zn — 36 times. Ni in the heart could not be detected. However, this element had the highest
content in the brain, 33 times relatively to control. Such studied elements as Pb, Cu, Mn, Zn, Cr had excess
relatively to control at 32; 29; 11; 6; 2, 8 times respectively. Content of Be in animal’s organs is considerably
less than lead, but because of the strong toxicity of this metal danger is even a small concentration. Accumu-
lation of this element reaches the highest values in the kidneys (2.0 mg / kg).

The nature and level of accumulation of metals in various biological media of human reflects the degree
of pollution in the natural anomalous geochemical provinces, and allows us to study technogenic bur-
den [17].

The situation in Kazakhstan causes a complex multi-factorial impact of the environment on human
health. It creates necessity to take actions aimed at the adoption of specific solutions to control the status of
heavy metals in the environment in the «habitat — many system [18, 19].
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When heavy metals get into the body they accumulate in various tissues and then have toxic effects on
the body. These substances in small doses have nonspecific effect which is realized through the accumula-
tion of asymptomatic changes in tissues and organs, and manifest quickening and complications of somatic
pathology. Informative diagnostic indicator for this is the study of heavy metals in biological media.

By us revealed that shaft miners had excess in: lead 2.4 times, copper 2 times, zinc 1.9 times, manga-
nese 4.2 times; stope miners — lead 2.6 times, copper 2.1 times, zinc 1.5 times and manganese 4.2 times;
scrapermen and crushers — lead 2.3 times, copper 1.8 and 1.4 times, zinc 1.3 and 1.5 times and manganese
1.7 times in comparison to the control group.

Various data exist in the literature on the content of chromium in human blood and its distribution be-
tween plasma and erythrocytes. It is known that the concentration of chromium in the organism of people,
unlike the other elements, decreases with age. However, having studied the content of chromium in the
whole blood by the method of quantitative spectral analysis at a parallel study with atomic absorption meth-
od, we found a higher concentration of this element in the control group and the examined workers, com-
pared with the present standard for whole blood — 4.7 mg/dl. [20]. Biological role of chromium is studied
very poorly. Is not known, does any organ fulfill specific function of the accumulation and release of «meta-
bolically reactive» chromium. According to the definition «metabolically reactive» chrome of blood is the
fraction, the concentration of which is growing rapidly in response to elevated levels of glucose and insulin.
It is believed that this additional release of chromium is reacted with an increased amount of insulin secreted
in response to glucose, and enhances the action of the hormone on insulin receptors of cells which are sensi-
tive to insulin. At the same time, taking into consideration the structure of the atom of chromium, its close
position in the periodic table of elements to such element as manganese (its biological activity is examined
more) it gives reason to believe that chromium is not indifferent and plays some certain role in the life of
manganese as it is known that chromium relates to metals with mixed valence, particularly active in
complexation. Watching high levels of chromium in the blood of the control group and examined the under-
ground workers we can assume that there is biochemical process which is closely linked with the place of
residence, i.e. biogeochemical province is forming and chromium from environmental objects comes into the
chain soil-water-plant — a man.

Manganese with optimum dose affects the absorption of copper in the body; it can form complexes with
copper and make it unavailable to the organism. That may lead to a decrease of concentration in the blood
that we observe in the studied groups. A study of the control group and the workers, in particular drivers of
scraper hoist revealed reduction of zinc in the blood within the lower limit of norm of set values (100 to
680 mg/dl).

Thus, the studied workers have marked changes of microelement spectrum of blood. It is manifested in
the accumulation of chromium in the blood, which can be a factor of «risk» in violation of the health of
workers. The accumulation of chromium among the studied individuals is apparently associated with living
in the conditions of technogenic biogeochemical province.

Extensive epidemiological studies are conducted around the world to assess the impact of adverse envi-
ronmental factors on the health of population. One of the criteria of these researches was to determine the
levels of metals in biological substrates of the population. In Kazakhstan, work on the study of metal con-
tamination of environmental objects is held for a long time and it usually deals with inspection of industries
related to working conditions in the workplace. Work on survey of child population was not carried out.
Thus, the problem of determining the concentrations of metals in biological material among children and
non-professional population in Kazakhstan is radically new.

Therefore, we analyzed the number of research papers studying the content of metals in biological envi-
ronments of children living in areas with varying degrees of environmental well-being.

The content of lead in the soil generally ranges from 0.1 to 20 mg / kg. Lead negatively affects the bio-
logical activity in the soil, inhibits the activity of the enzymes decreasing the emission of carbon dioxide and
the number of microorganisms. Lead accumulates in the earth's crust not only due to its melting out of man-
tle, but also as a result of radioactive decay of isotopes of uranium (**U, **°U) and thorium (***Th). The
weathering of rocks makes the cations of lead release, most of them are absorbed by highly dispersed clay
particles and hydroxides of iron, and less goes into the ground water. As part of the sediment, as well as in
the form of organic compounds, simple and complex ions the lead is removed with river flow and deposited
mainly in the deltas and narrow coastal strip of the shelf. A small amount of lead that enters the ocean pre-
cipitates through biofiltration of sea water by the organisms of plankton. Thus, the ocean is the global accu-
mulator of soluble forms of lead.
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On land the lead is absorbed by plants. During the fires a considerable mass of element enters the at-
mosphere (in the form of smoke). In addition, lead is contained in the highly-dispersive mineral dust. «Life-
time» of lead-containing aerosols is about 7 days.

Annual production of lead significantly exceeds the removal of soluble forms and annual vegetation
capture of this element. Technogenic scattering of lead, in contrast to the scattering of gaseous substances,
does not cover large areas. It is mainly concentrated along highways, which is connected with the use of tet-
raethyl lead as antidetonator of motor gasoline.

There are many mineral deposits, rich in lead, and the metal is easily released from the minerals. In total
there are more than one hundred lead minerals. The main of them are — galena (lead glance) PbS and prod-
ucts of its chemical transformations — anglesite (lead spar) PbSO, and cerussite («white lead ore») PbCO;.
Less common are: pyromorphite («green lead ore») PbCl,-3Pb;(PO,),, mimetite PbCl,-3Pb;(AsOy),, crocoite
(«red lead ore») PbCrO,4, wulfenite («yellow lead ore») PbMoQ,, stolzite PbWQO,. The lead ores often also
have other metals — copper, zinc, cadmium, silver, gold, bismuth and etc. The soil, plants and water depos-
ited by lead ores enriched with this element (up to 1 % Pb).

The enrichment of lead ores consists of such steps as dry grinding, wet grinding, screening, enrichment
on concentration tables and flotation. Methods of grinding depend on the ore characteristics. Before pulveriz-
ing ore gravity separation is carried out. It gives raw concentrate of galena which is suitable for further en-
richment and separation from minerals of zinc by flotation method. (Flotation method was originally devel-
oped just for this.) The finely pulverized ore is poured with water, and the mixture is stirred with compressed
air in the tank with adding to it a small amount of certain chemicals and pine oil (turpentine). Galena foam is
formed on the surface and waste rock settles to the bottom. Foam is discharged from the tank and dried.

Lead and other metals, if they are present, are converted to the oxides forming sulfur dioxide. To sup-
press the growth of the accretion of iron oxide (on the walls of the mine) and to form slag we add flux —
usually dust-like high silica rock (instead of it we can add powdered limestone or dolomite). The most ad-
vanced technology of direct smelting in flash roasting furnace is the process of oxygenic weighted electro-
thermal smelting of lead and zinc concentrates (OWETS LZC), developed in the Soviet Union. The largest
furnace of such type in the West works since 1987 in Porto Vesma on the island of Sardinia. Initially, the
process of OWETS LZC was developed as the technology to smelt a mixture of bulk concentrates of various
ores in a cyclone. A typical furnace of such kind can melt 120-130 thousands of tones of concentrate a year
with loading about 600 tons per day and produce 80—90 thousand of tons of crude lead per year containing
up to 97 % of lead.

A significant increase in the content of Pb in the environment is associated with the coal burning, the
use of tetraethyl lead in motor fuel, as well as waste water of ore-dressing, some metallurgical and chemical
industries. The groundwater lead concentrations rarely reach several tens of mg/l. The acidic waters of ore it
is tens to hundreds of mg/l, only chloride thermal water sometimes reaches a few mg/l. Pb is highly toxic, it
is accumulated in the bones, liver, and kidneys. MPC of lead for drinking water is 0.03 mg/I1.

Lead is mainly used in the manufacture of car batteries and addictive agents of tetraethyl of lead for
gasoline (in recent years the use of toxic lead additives is reduced due to the restrictions on the use of ethyl-
ated gasoline). About a quarter of produced lead is spent on the needs of building, communication, electrical,
technical and electronic industry, manufacture of armament, dyes (white lead paint, red lead and others), lead
glass and crystal and ceramic glaze. In addition, lead is used in the ceramic industry to produce typographic
fonts, in antifriction alloys as ballast loads or weights; tubes and containers for radioactive materials are
made of it. Lead is the basic material for protection against ionizing radiation. Most part of the lead is reused
(exception is glass and ceramic products, chemicals and pigments). Therefore, the need for lead can be cov-
ered to a large extent due to the processing of scrap metal.

Lead enters the body via the gastrointestinal tract or the respiratory system, and then it is carried by the
blood throughout the body. And inhaling lead dust is much more dangerous than the presence of it in food.
The city air lead levels on average are from 0.15 up to 0.5 mcg/m’. Areas with ore processing enterprises the
concentration is higher [21].

Lead is a toxic metal. It refers to conditionally essential elements. It is a part of a highly specialized
group of elements that «works» not with all species of organisms. Lead is a biogenic element.

Lead is accumulated in the bones, partially replacing calcium in phosphate Ca;(PO,),. When it pene-
trates soft tissues — muscles, liver, kidneys, brain, lymph nodes, lead causes disease called plumbism. Like
many other heavy metals, lead (in form of ions) blocks the activity of certain enzymes. It has been found that
their activity is reduced for 100 times with increased concentration of lead in blood for 10 times — from 10
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up to 100 micrograms per 100 ml of blood. It causes anemia; hematopoietic system, kidneys and brain are
damaged; intelligence is reduced. Sign of chronic poisoning is gray border on the gums, a disorder of the
nervous system. Lead is especially dangerous for children, because it causes a delay in development. At the
same time, tens of millions of children worldwide under the age of 6 have lead poisoning; the main reason is
when the paint containing lead gets into the mouth. Antidote can be calcium salt of ethylene diamine
tetracidic acid. Inside the poisoned body calcium is substituted by ions of lead, which are held in this salt
very durable and are displayed in this form.

Lead can be easily ingested by drinking water, if it was in contact with the metal: in the presence of
carbon dioxide the soluble hydrocarbonate Pb(HCOs), is slowly transferred in solution.

Excessive concentrations of metals can cause serious changes in the metabolism and disruption of met-
abolic processes, thereby reducing non-specific resistance of the organism, leads to disruption of allergic and
physical status, and, consequently, to a violation of the functions of various organs and systems. Under the
influence of metal hematopoietic process is damaged, which in its turn leads to an increase of immune defi-
cient state in the body.

Under the action of toxic metals in varying degrees, cardiovascular, excretory, digestive, endocrine,
immune and hematopoietic systems suffer. However, with all the polymorphism of toxic effects each metal
is characterized by the greatest defeat of one of the above mentioned systems.

Lead in contact with the human body interacts with the sulthydryl groups of proteins and blocks various
enzyme systems. Lead is toxic for the central and peripheral nervous system, it is capable of accumulation in
the body, especially in bone tissue. Correlation method established the relationship between levels of lead
and cadmium in the hair of students and their intellectual development. Lead exposure leads to the defeat of
the renal tubules, accompanied by proteinuria and glucosuria. In the future, this leads to a deficiency of vit-
amin D and parathyroid hormone, to a violation of calcium metabolism in the body and causes the subse-
quent systemic lesion of bone tissue — osteoporosis and osteomalacia. There is evidence that an imbalance
of lead in the body can predict tumor cell growth.

It was revealed that the concentration of lead and copper varies in a narrow range of from 2.6 to
5,2 meg/g and from 10.1 to 14, 1 mcg/g respectively. Zinc has the following limit of variability — 91.7 up to
147 mcg/g. In the available literature there are data on content of lead, copper and cadmium in the hair of
children living in ecologically-poor areas.

It is educed by us the concentration of lead in the hair of children in Karaganda is almost equal to the
concentration of lead in the hair of children in Saint-Petersburg, which are part of the risk group of the city.
The content of zinc and copper in the hair of Karaganda children living in the industrial area is increased for
1.5 and 1.6 times respectively, in comparison with a relatively clean area of the city. The question of the nat-
ural content of lead and other metals in biological material is a subject of dispute at the present time. It is
considered that considers the physiological norm of lead in the hair of children of preschool ge as 9.8 mcg/g.
The literature cited as a physiological norm of lead and other amount — 2 mcg/g. World organization IAEA
offers the amount equal to 9.17 mcg/g. WHO recommends the allowable concentration of lead in the hair up
to 8 mcg/g. It's hard to say what number is more accurate and whether it is justified.

According to the results of work contained in the summary report of the international group of experts
(WHO), the most informative bio-substrate at lead action is blood.

According to the literature, the natural content of lead in blood of children must be a concentration
within the 10-20 mcg/dl. According to American doctors, the content of lead in children's blood should not
exceed 30 mcg/dl; according to Russian researchers the average content of lead in children's blood for cities
with low levels of lead in the environment is close to the 10 mcg/dl. In a city with high levels of lead in the
environment, this level may be exceeded by almost half and is 18,9 mcg/dl. The content of manganese in the
blood is quite different, and allowed up to 4 mcg/dl. But the number of 0.05 to 0.8 mcg/dl is considered as a
natural concentration in blood. The manganese content in the blood of Karaganda children is within the
physiological values. If we take into account the proposed reference limits of zinc and copper in the blood of
children established by the countries of the European Community then the content of zinc in the blood of the
investigated children is higher by almost 2.5 times, and the concentration of copper in the blood is reduced
by 2 times.

Elimination is the final step of metal toxicokinetics in the body and carries specific information on pos-
sible factors affecting toxicokinetic processes in the body, regardless of the level and routes of metal penetra-
tion. The excretion with the urine can serve as a good diagnostic test of their effects on the body. The estab-
lished increase of urinary excretion of zinc and copper for 4 times, and lead for 3.6 times.
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In spite of the fact that on an environment and health of population plenty of works is devoted the study
of influence of heavy metals, however, many information of protivorechivye and require further more careful
study.
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Ay1;lp MeETAJAAPAbIH KOPpLIaraH opTara K9oHE XaJbIKTBIH J€CHCAYJJbIFbIHA ecepi

Makasnana KoplLIaraH OpTara jKOHE aJiaM ar3achlHa ayblp MeTalgapiblH ocepi Typaisl onebuerTepre MOy
KYpriziimi. Ayelp Meranzap OHAIpic Kanamap/blH KOpIIaFaH OPTACHIHBIH HEri3ri JacTaymibuiapbl OOJBIIT
TabblIaabl. AybIp MeTalJapIblH KOCHIHABLIAPHI JKOFAPFbl OMOXMMMSUIIBIK OENCEHINIrIMEH, SFHH KOpIIaraH
opTaja JKoHe TIpi ar3ajapia >KMHAKTAITYbIMEH CHIIATTaNaJbl. BHONOTHSIBIK PeaKLMsIapblH KaTalu3aTop
peTiHIe MUKPOIJIEMCHTTEP/IIH MaHBI3bI POJIi JKOHE aJlaM ar3achblHa ayblp METAIAApABIH dCEpi aHBIKTAIIBI.
Kopmaran oprara ayblp MeTalapAblH TYCY >KOJIApBIHBIH HETi3ri Ke3l — eHAIpIC eHepKacinTep >KoHe
KOIIKTepIiH LIbFapbiHIbUIapel. KopiuaraH opraja aybslp MeTalgapiblH JKOFapFbl KOHLECHTPALMSIIAPEI
ar3aHbIH OeliMIeNy peakIMsICBIHBIH TOMCH/CYIHE JKOHE aypyJapIbIH JaMybIHa SKEIC/.
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Biusinue Tsi2KeJIbIX METAJJIOB HA OKPY KAIOIIYIO Cpely U 310POBbe HACEJEeHUs!

JlaH nuTepaTypHBIA aHANM3 BIUSHUS TSDKEJBIX METAJUIOB HA OKPY)KAIONIYIO Cpely M OpraHH3M UelIOBeKa.
Tskelble METAIUIbL SIBISIOTCA OCHOBHBIMU 3arpSI3HUTEIIIMUE OKPYXKAIOLIEH cpebl MPOMBIIUICHHBIX TOPOIOB.
CoennHeHHs TSDKEIBIX METa/uIoB 00J1alafoT BEICOKOH OMOXMMHYECKOH aKTHBHOCTBIO, CIIOCOOHOCTBIO HaKall-
JIMBAaTHCS B OKPY)KAIOIIEH cpeJie W )KUBBIX OpraHu3Max. BeIsABIeHBI BaKHAs! pOIb MHUKPOAJIEMEHTOB Kak KaTa-
JM3aTOPOB MHOTUX OMOJOTHYECKUX PEAKLUH U MaTOreHHOE BIUSHUE TSOKENBIX METAJUIOB HA OPTaHU3M YeNo-
Beka. OCHOBHBIMM HMCTOYHHMKAMU MOCTYIUIEHHS TSDKEIBIX METAJUIOB B OKPYXKAIOIIYIO CPEdy SIBISIOTCSI BBI-
OpOCHI MPOMBIIITIEHHBIX MPEANPUSITUI U BBIXJIONBl aBTOMOOHIBHOTO TPAHCIOPTa. BhICOKHE KOHLEHTpaluH
TSDKEJIBIX METAJUIOB B OKPY’KAIOIIYIO CPely MOTYT MPUBECTH K CHIKEHHUIO MPUCIOCOOUTENBHBIX PEAKLUH op-
TaHU3Ma U Pa3BUTHIO OOJIE3HEHHBIX COCTOSHH.
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Généalogie particulier les jumeaux sont nés grace afécondation
in vitro dans les grossesses multiples

L' article est consacré aux caractéristiques généalogiques des jumeaux, l'utilisation des technologies de
reproduction supplémentaires dans la naissance des «enfants de tube a essai « a la suite de la fécondation in
vitro dans les grossesses multiples. Elle a révélé la croissance des maladies pathologiques chez les femmes et
les hommes, et 1'un des problémes d'infertilité. Avec l'aide de la FIV il ya une chance de devenir parents de
jumeaux, ainsi que les grossesses multiples. Il a également été pris comme base, la description et le contraste
des jumeaux, la fécondation multiple. A révélé que entre les jumeaux qui sont nés grace a la fécondation
multiple, et ceux qui sont nés naturellement il ya des différences dans les paramétres.

Mots-clés: la fécondation in vitro (FIV), les technologies de reproduction, «bébés éprouvettey,
caractéristiques généalogiques.

Dans notre pays compte aujourd'hui 13 centres de fécondation in vitro (FIV). Parmi ceux-ci, trois public
et le reste privée. Au Kazakhstan, le vitro centre de fécondation a ouvert en 1995, et aujourd'hui sont nés plus
de six millions d' enfants «bébés éprouvette». Grossesse multiple est inhabituelle de la personne et le nombre
de complications sont a risque pour le feetus et pour le corps de la mére. Causes de jumeaux ne sont pas
exactement connu, cependant, est censé influencer I'€lément de 1'hérédité, en particulier coté de la mere, qui
est associée a des niveaux élevés d'hormones sexuelles. Le débit d'une grossesse multiple différent d'un
singleton complications plus fréquentes typiques: anémie, gestose, livraison de prezhdevremknnye, de
présentation et de décollement prématuré du placenta, position anormale du feetus et du placenta praevia, une
insuffisance placentaire, retard de croissance intra-utérine et dissocié développement du foetus, les
malformations congénitales du feetus. Il est a noter, la grossesse multiple d'ordre supérieur, plus le risque de
complications maternelles. Dans le premier trimestre de 15-20 % observé phénomene de «dépérissement de
I'une des oeufs foetales». Par conséquent, si vous étes diagnostiqué avec un jumeau ou triplet, il est possible
que le développement aura un seul feetus.

Dans le deuxiéme et troisiéme trimestre de complications les plus fréquentes sont la menace de
résiliation et les fausses couches, qui se produisent chaque seconde enceinte de jumeaux. Par conséquent,
enceinte de jumeaux, et beaucoup de fruits ont a prendre des médicaments relaxants I'utérus. Souvent, pour
préserver la grossesse en grossesse multiple ont a un long traitement dans un hopital de maternité. Lorsque
plusieurs grossesses chez les femmes, il est deux fois la charge sur le systéme cardio-vasculaire, qui peut
conduire a une violation de sa fonction et de décompensation. Une expression fonctionnelle état de
contrainte [1].

Ainsi le volume de sang a augmenté d'environ 20 % par rapport a une grossesse singleton, il ya une
augmentation dans le nombre d'érythrocytes, le débit cardiaque, la pression artérielle diastolique et le taux de
filtration glomérulaire rénale. L'anémie chez la mére pendant la grossesse avec des jumeaux est considérée
comme une complication fréquente.

En cas de grossesse multiple est une augmentation de la masse de tissu placentaire et augmente la
teneur de facteurs placentaires provoquant une anémie. Il se trouve que, dans une grossesse gémellaire il ya
une augmentation du volume intravasculaire, réduisant ainsi le taux d'hémoglobine, hématocrite, en
particulier pendant le deuxiéme trimestre de la grossesse.

Tous les auteurs ont une incidence ¢élevée de la fin prématurée de la grossesse de 26 % a 90 %. Selon
I'hypothése commune traditionnelle, la principale cause d'accouchement prématuré est hyperextension des
fibres musculaires de 'utérus, en raison de la grande quantité de fruits.

Prés des 2/3 des nouveau-nés décédés apres les naissances multiples sont nés prématurément. Lorsque
grossesse multiple marquée par la fréquence élevée de la fin prématurée de la grossesse, lors d'un double de
26 % a 56 %, dans un trois — 6697 % avec des quadruplés — plus de 90 % [2].

Lorsque les grossesses multiples sont les malformations congénitales les plus courantes, comptant pour
2,7 % ala double, de 6,1 % pour des triplés. Si malformations singleton de grossesse surviennent dans 1,4 %.

66 BecTHuk KaparaHavHckoro yHuBepcuteTa



Généalogie particulier les jumeaux ...

Les malformations les plus courantes chez les jumeaux ont l'emplacement suivant: le systéme
cardiovasculaire, tractus gastro-intestinal, du moins — le systéme nerveux central, poumons, le systéme
musculo-squelettique et systéme urogénital [3].

Lorsque plusieurs naissances de grossesse se produisent plus tot que dans singleton. Juste noter que la
grossesse multiple se produit une maturation plus précoce des poumons, ce qui permet les nouveau-nés
prématurés, a respirer de fagon autonome. Il a été constaté que le moins de complications périnatales et de la
période la plus favorable pour la naissance de jumeaux est 36—38 semaines de grossesse, dans un délai de
livraison de trois optimale est 34-36 semaines.

Enfants jumeaux naissent trés différent, avec des caractéristiques spécifiques des particuliers dans la
structure et le fonctionnement de 1'organisme et de ses systémes individuels. En régle générale, enceinte de
jumeaux est plus grave, une femme éprouve souvent des nausées matinales, souffrant d'hypertension. Lits
grossesse grossesses plus courte de l'enfant, les jumeaux sont souvent nés prématurément et moins mature.
En outre, les livraisons sont eux-mémes souvent des complications.

En raison de tout cela, les enfants peuvent prendre du retard dans le développement de leurs pairs. Ils
commencent plus tard pour garder votre téte, s'asseoir, marcher. Dans la petite enfance, ils tombent malades
plus souvent et sont donc plus faible physiquement. Le carnet de commandes de jumeaux se manifeste non
seulement dans le physique, mais aussi la sphére mentale. Donc, ils commencent a parler plus tard, ont
souvent des performances intellectuel inférieur. Il joue un rdle important d'insuffisance pondérale a la
naissance et a la double 1éger 1Q souvent plus faible. Bien sir, les conséquences du développement du feetus
complexe lissées pendant la petite enfance. Beaucoup des jumeaux au début de I'dge de I'école, ils
disparaissent entierement, mais certains restent [4].

Twins vie la vie des enfants caractérisé en ce que deux enfants sont au méme stade de développement
physique et mental, est en communication constante avec l'autre, ils sont une expérience presque identique
est, avant tout, une situation sociale unique. Nous croyons que les conditions particuliéres de la psyché de
jumeaux sont déterminées essentiellement le développement prénatal; Twins relations avec l'autre, 1'attitude
des gens autour des jumeaux et, surtout, I' attitude a leur égard de leurs parents.

Dans les études de la parole de jumeaux a l'origine posé le probléme de trouver des différences
quantitatives statistiquement significatives entre les jumeaux et les enfants. Il a été découvert que les
jumeaux derriére pairs seule. Tout d'abord, il est apparu que les jumeaux derriére le vieillissement de la
parole. Il est également connu sur les différences de communication dans le calendrier de 1'émergence de la
parole chez les jumeaux zygotiques et de 1'égalité.

Gemini — les enfants nés a la suite d'une grossesse unique. Ils sont identiques et fraternelle, selon la
facon dont ils ont évolué a partir d'un seul ceuf ou différents. Aussi appelé monozygotes premier,
deuxieme — les jumeaux dizygotes, et jumeaux, triplés, etc., en fonction de leur nombre. Les différences
dans les jumeaux principalement déterminée par trois facteurs: la qualité de l'approvisionnement en sang
dans l'utérus, le poids de naissance et I'ordre de naissance.

Selon les relations au sein du couple, les jumeaux sont généralement «tombent» dans 1'un des suivants
types psychologiques, «étroitement liées», «modérément sensibles» ou «individualistes extrémes» (Image 1).

Image 1. Les jumeaux fraternels (Saylaukul et Sergazy)

Grossesse multiple — la complication la plus fréquente et grave de la technologie de reproduction
assistée (ART). Souvent, beaucoup de stress causé par l'incapacité a tomber enceinte, faire les couples
infertiles, et les travailleurs de la santé a oublier que le but de la technologie de reproduction assistée
(ART) — non seulement la réalisation de la grossesse, mais aussi la naissance d' enfants en bonne santé.
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Dans d'autres nouvelles, sur les préférences des patients ont révélé que plus de 20 % des femmes qui
suivent un traitement de l'infertilité, préférerait une grossesse unique multiple. Il est important de noter le fait
que 4 % des patients préfeérent une grossesse le résultat le plus désiré. Au vu de ces rapports, il est pas
surprenant que les couples subissant une FIV, souvent réclament le transfert de plusieurs embryons. Certains
couples croient que, parce qu'ils ont jamais été en mesure de concevoir un enfant, une grossesse multiple ne
peut pas avoir peur (Image 2).

Image 2. 2 paires de jumeaux sont nés dans la méme famille dans la ville de Balkhach
(Adilzhan et Asylzhan et Alikhan Sezim)

De méme, les patients qui ont échoué a tomber enceinte lors du transfert de deux embryons au cours du
premier cycle de FIV, ne se calment lorsque vous transférez plusieurs embryons dans le cycle suivant [5].

Ces aspects émotionnels compréhensibles, combinés a des dépenses monétaires considérables
nécessaires a la FIV conduisent a plus que ce qu'il devrait étre, le nombre de grossesses multiples dans ce
pays. Poursuite du renforcement de cette tendance est en fait une pression sur le programme de FIV avec les
exigences de la promulgation des taux de réussite élevés afin de maintenir la compétitivité.

Arbre généalogique — une représentation schématique des liens familiaux dans la forme d'un arbre, qui
est a la racine du fondateur, et les branches d'un arbre — différentes lignes de ses descendants. Arbre
généalogique est aussi appelé la présentation des pedigrees comme ascendant ou descendant tables
genalogicheskih [6].

11 existe plusieurs variétés de la méthode double. La préoccupation la plus commune et fondamentale:

1) Méthode de jumeaux classique;

2) la méthode de jumeaux séparés;

3) la méthode de familles jumeaux.

Comme une capacité héréditaire a giperovulyatsii les femmes et la capacité des hommes mener une
enzyme spéciale dans le sperme, cela signifie qu'il peut étre une source de division d'un ceuf et la naissance
de deux jumeaux identiques ou plus. Il est facile de comprendre pourquoi ce trait peut se manifester «une
générationy, en fonction de qui hérite de cette capacité: un garcon ou une fille (Image 3).

Image 3.Jumeaux arbre généalogique (Adilzhan et Asylzhan et Alikhan Sezim)
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11 devrait néanmoins étre dit qu'il ya beaucoup de familles avec plusieurs paires de jumeaux identiques
ou fraternels dans la méme famille, méme jumeaux et des triplés dans une famille. Il ya aussi des familles qui
semble avoir la capacité d'apporter les jumeaux est commun entre les générations et les jumeaux sont deux
cousins et grand-meére et grand-pére, et niéces et neveux.

Rappelez-vous que des antécédents familiaux de jumeaux est seulement un des nombreux facteurs qui
influent sur la naissance de jumeaux. Age mére de sa race, poids, I'alimentation, la reproduction et I'histoire
jouent un réle important et il est des cotes comparables avec une histoire de famille [7].

Actuellement, il existe plusieurs théories sur le sujet. L'un des plus réussie, est tout simplement celle qui
est due a I'histoire de la famille, qui est I'nérédité: le transfert de génes giperovulyatsii. Telle est la capacité a
mirir multiples oeufs pendant 1'ovulation et cette capacité augmente les chances de concevoir des jumeaux
dizygotes (jumeaux). Par exemple, dans les familles ou les femmes ont un geéne giperovulyatsii leur
génétique expliqueraient la forte probabilité de survenue de jumeaux dans la famille. On croit que si la
femme elle-méme des jumeaux, alors il est 2,5 fois plus de chances de concevoir des jumeaux que toute autre
mere. Mére de jumeaux est 3—4 fois plus susceptibles d'avoir une autre paire de jumeaux en plus déja mere
de jumeaux (jumeaux apres jumeaux) au cours de leur durée de vie. Cependant, il convient de noter que
I'ovulation se produit que chez les femmes. Par conséquent, selon ce point de vue, la possibilité de transférer
les jumeaux probablement hérité de la famille par les femmes. Cette théorie la plus acceptée suppose
toutefois que I'homme, mais de fournir le sperme, tandis qu'une femme ovule deux ceufs, ne dépend pas de
quoi que ce soit. Plus précisément, I'homme peut porter ce géne, mais il est manifeste si elle serait ma fille.

Table
Ans Grossesse multiple, %
2009 12,5
2010 26,2
2011 25,1
2012 27,3

Me¢éthodes de traitement de l'infertilité, en particulier les techniques de reproduction assistée (ART), ont
un impact énorme sur le nombre de grossesses multiples. Malgré le fait que, par suite de la technologie de
reproduction assistée (ART) est né seulement 0,4 % des naissances vivantes, elles deviennent une cause de la
naissance de 13,9 % et 41,8 % des jumeaux naissance 3 ou plus de fruits. La naissance de jumeaux est
associée a un certain nombre de problémes médicaux.

Application des méthodes de technologie de reproduction assistée (ART) augmente le risque de
naissance de deux jumeaux monozygotes et hétérozygotes, et 3 ou plus des jumeaux. Induction de l'ovulation
augmente naissances jumeaux monozygotes a 1,2 % comparativement a 0,4 % des naissances (Table).

Références

1 HeotnoxHast HoMoOIIb B aKyIIepcTBe U ruHekonorud. — 2-¢ u3a. / [lox pen. akax. PAMH B.H.Ceposa. — M.: I'DOTAP-
Menma, 2011. — 254 c.

2 [3P]. Pexxum gocryna: www.ecolife.kz
3 Tlonmmanue cratucTuky pokgpaemocts pu IKO — sko-neHTpsr // Penpoxykius yenoseka. — 2013. — Ne 6.
4  Hypoicanos X. Axymepus xoHe THHEKOJIOTHsI OOHBIHIIA OphICIIa-Ka3aKa ce3mik. — AnmMatsl: Apsic, 2011. — 408 6.

5 Penpoxykrosorust / Bee 0 )XeHCKOM B MY)KCKOM 310poBbe: Hayd.-non. xypH. / ['n. pen. C.b.Baiirouikaposa. — 2012-2013.
— No 4(7-8).

6 /lyounun H.Il. HexoTopble MeTOOIOTHUECKE IPoOIeMbl reHeTHKH. — M.: 3Hanue, 1968. — 54 c.
7 beonvuii M.C. Manpunk win eBouka (Meanko-nemorpaduieckuii anaimms). — M.: Meicib, 1987.

Cepusa «brnonorusa. MeguunHa. Neorpacpusa». Ne 1(81)/2016 69



Z.T. Kystaubaeva, S.Eliby, A.T.Serikbay

3.T.Ksicraybaesa, C.Ento0aii, A.T.CepikOaii

IKCTPAKOPNOPAJIBAbI YPHIKTAHABIPY HOTHKECIHIETi KONMYPBIKTbI
JKYKTIJIIKTEH TyHHere KeJireH eri3epaiH reHeaJorusjibiK epeKienaikrepi

Makanaga Ka3ipri TaHmarbl ©3eKTi MacelyenepiiH Oipi — 3KcTpakopHopaibasl YpeIKTaHAspy (DKY)
HOTIDKECIHIE «TYTIKIIENK HOPECTe» AyHHere Keiyi, COHbIMEH Karap KOMYpPBIKTBHI JKYKTLTIK HOTIKECIHIE
JQYHHEre KeJreH eri3fepAiH reHealorusuiblk epekuienikrepi cunarranrad. Jemek, DKY apkpuibl erizaepiin
ara-aHachkl 0OJIy, COHBIMEH KaTap KeIYpPBIKTbI XYKTUIKTIH HOTHIKeTi OOJybl, OHBIH JKY3ere acybl, AaMybl
xy3ere acbim OTblp. COHBIMEH KaTap KOMYPHIKThl YPBIKTAHIABIPY HOTIKECIHICTI eri3aepiaiH aamy
CHIaTTaMachl MCH epeKILIeTiKTepi Heri3re anbiHFaH. JKacaHIbl )KOJIMEH YPBIKTaHIBIPY MEH TaOUFHU KOJIMEH
IYHHEre KeJeTiH eTi3fepAi CalbICTBIPFaH/Aa dp TYPJl KOpCeTKIMTepi MeH ailbIpMaIlbIIBIKTapel 0ap eKeHi
KOPCETLITeH.

3.T.KsicTaybaeBa, C.Emio6aii, A.T.Cepuk0Oait

I'eneannornyeckue 0COOEHHOCTH 6.]'II/I3H€IIOB, MOSABUBIIMNXCHA HA CBET MYTEM
IKCTPAKOPHMOPAJBHOI'0 ONIJIOAOTBOPECHUA TIPHU MHOI‘OI[.]'IO)IHOﬁ 6epeMeHHOCTI/l

CraTbd MOCBSIIEHA HCIOJB30BAHUIO JONOJHUTEIBHBIX PEIPOAYKTUBHBIX TEXHOJIOTHH B POXICHUH
«IIpOOUpPOYHBIX JETe» B pe3ynbTare SKCTPAKOPHOPAIbHOTO OIUIOAOTBOPEHUS MpPU MHOTOIUIOTHOM
OepeMeHHOCTH. BBISBICH pOCT MATOJIOTHYECKUX 3a00JIEBaHUN CpPEIU KCHIIUH U MYXYMH — KaK OJHA H3
mpo6nem Oecrutonusi. C momompio KO ecTh BeposiTHAs BO3MOXKHOCTh CTaTh POAUTEISIMH OJU3HEIIOB, TaK
JKEe KaK ¥ MHOTOIUIOJHOM OEpEMEHHOCTH. 32 OCHOBY OBLIH B3STHI OIUCAHUC M OTIHYUC PA3BUTHS OJIM3HEIIOB
MHOTOIUIOTHOTO OIUIOJOTBOPCHUS. BBISBICHO, YTO Mexay ONU3HENaMH, KOTOpBIC MOSIBIJIMCh Ha CBET
Onmaromapsi MHOTOIUIOAHOMY OIUIOZOTBOPEHMIO, U TEMH, KOTOpBIE POIMINCH E€CTECTBCHHBIM IIyTE€M, €CTb
pasHHLA B TapaMeTpax.

Z.T Kystaubaeva, S.Eliby, A.T.Serikbay

Genealogical especially twins were born by in vitro fertilization
in multiple pregnancies

The article is devoted to genealogical characteristics of the twins , the use of additional reproductive technol-
ogies in the birth of «test tube children» as a result of in vitro fertilization in multiple pregnancies. It revealed
the growth of pathological diseases among women and men, and one of the problems of infertility. With ECO
there likely to become parents of twins, as well as multiple pregnancies. There have also been taken as a basis
for the description of the difference between the twins and development prolific fertilization. Revealed that
between the twins , who were born thanks to the multiple fertilization and those who were born naturally have
differences in the parameters.
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Assessment of schoolchildren functional shifts in a polluted air

Environmental pollution has an adverse effect on the functional state of the body of the child population. Ex-
posure to environmental factors leads to the development of negative effects in the health status of the popu-
lation, which translates into an increase in the incidence and deterioration of physical development. The unfa-
vorable environment adversely affects the level of physical development and functional state in children,
causing a high level of functional tension. The process of adaptation of schoolchildren living in different eco-
logical zones of well-being, accompanied by a decrease in performance. Functional stress in children living in
contaminated areas in line with the levels of pronounced stress and overexertion. The incidence of school-
children living in areas contaminated area reflected the reduced level of resistance of the body and testified
about the negative impact neblagorpiyatnyh factors on the adaptive activity of the organism adolescents.

Key words: assessment, influence, environment, weight, growth, health, harmony, pollution, factors.

The schoolchildren health monitoring is the basis for preventive and promotive activities in school. Fea-
tures of the health status of different age groups pupils, the deviation from the norm most frequently detected
by their, factors affecting their formation, methods of prevention should be good to know for clear and prop-
er organization of the work.

The nature of deviations in the physical condition of modern schoolchildren depends on many factors.
Radical changes in population lifestyle, caused by scientific and technological progress have not only posi-
tive but also negative aspects. Specificity of life rhythm in big cities, the rapid growth of the information
flow, low physical activity, large total academic load, the violation of the day regime, mainly the action of
negative environmental factors contribute to formation the number of deviations [1].

Therefore, a deeper study of the health status of teenagers living in different areas of ecological trouble,
in the period of study at the secondary school has a special interest.

Materials and methods

The object of the study were schoolchildren of secondary schools in Karaganda. Two groups were iden-
tified. The main group of children living in the Oktyabrsky district, where is the industrial enterprises com-
plex. The region arbitrarily identified as «dirty» area. The control group of children living in areas of the
South-East, where there is no industry. This region was conditionally identified as «clean» area [2]. In addi-
tion the children were divided by age: 7-9 years, 10—13 years and 14 years or more, as well as by gender —
boys and girls. Percentile method was used to identify the harmony of physical development in children [3].

Express method of assessing the physical condition level of a person carry on the physical condition in-
dex [4].

Methodical approach «copy pair» was used because in addition to environmental factors (area of resi-
dence), state of physiological parameters depends on the social, economic, biorhythmological and other fac-
tors. For each unit of observation in the experimental group were selected similar observation unit in the con-
trol (by age, gender, social and living indicators). Thus the area of residence was the only distinctive features
for two compared groups.

Measurement of children physical development was carried out using a standard set of common meth-
ods [3].

The dynamics of the student organism functional state and the degree of regulatory systems tension dur-
ing training was assessed by changes in the parameters of the cardiovascular, central and autonomic nervous
systems as a sensitive indicator of adaptation using generally accepted techniques. Statistical analysis of the
psycho-physiological parameters was performed using standard statistical software package. Sociological
research methods were processed by conventional methods to the definition of expectation value, mean
square deviation, error of mean and reliability of the differences (by Student's).
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Results and Discussion

Children population health is formed under influence a complex set of biological, ecological and social
factors. Physical development of children and adolescents, which characterizes the process of growth and
maturation of the growing organism, is a leading criterion of population health. It allows to predict the viabil-
ity of the country's adult population [5].

General dynamics of anthropological indicators were relevant to the age peculiarities. However, credi-
ble differences between growth and weights pupils according to their age limits, depending on the environ-
mental conditions at the residence place were found. Moreover, this trend was not in favor of children living
in the environmental stress area.

By centile assessment of schoolchildren physical development of studied groups (Fig. 1) more ex-
pressed differences were noted among boys of the second age group (10—13 years), and the girls in the first
age group (7-9 years).

Integral values that characterize index of the physical state may be a further confirmation of the nega-
tive impact of unfavorable ecological situation in the students physical development.
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Figure 1. Dynamics of growth and centile growth of schoolchildren according to gender, age and residence place
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The boys of both groups of all ages corresponded to the «average» level (0.53+0.68 standard units),
while the girls «dirty» area corresponded to the «medium» level and «clean» area — the level «above aver-
age» in accordance with the gradation of physical condition index (Fig. 2). Despite the fact that the group fell
in different ranges of quantitative gradation under the graduation, significant differences were observed only
in the second age group of boys and girls only in the first age group pp<0.05). Large values, and consequent-
ly the positive in the physiological sense, noted in «clean» area.

No significant differences according to sex and age from the muscle strength is not revealed, except two
boys age group, where the figure was significantly higher among schoolchildren living in the zone of relative
environmental well-being (19.4+0.02 kg in the «dirty» area and 22.3+0.92 kg in the «clean») (p<0.05). In
general, the dynamics of change in muscle strength consist with the age peculiarities of the students organ-
ism.

conventional units

7-9years 10-13years 14 and 7-9years 10-13years 14 and
more more
boys girls

Figure 2. Dynamic of Index of physical condition changes in schoolchildren according

Dynamics of changes in lung capacity is also consistent with the age peculiarities and the differences
had the environmental reasons. Significant differences were found in boys of the second age group (10—
13 years), where «dirty» area of LC averaged 2223+65.2 ml, while in the «clean» area it already amounted to
2516+95.3 ml (p<0.05).Significant differences were observed among girls in the second and the third age
groups. The values of lung capacity were more in the «clean» area.

The results showed that the quality of the environment has a significant influence on the health indica-
tors child's body. At the same time, the leading indicator of the health of schoolchildren is a physical devel-
opment. The level of this value is closely related to the ecological and socio-hygienic living conditions, it is
sublimit to biological laws and reflects the general patterns of growth and development under the environ-
ment influence [6-8].

The investigated groups formed on the basis of a copy pair, showed that the mean values of anthropo-
metric indicators of affected area children lower than that of students living in the «clean» area. At the same
time, girls than boys are more sensitive to the effects of environmental pollution.

Studies have shown that the ecological situation by place of residence greatly influences on the level of
tension systems of the students body.

Significant differences in the age dynamics in children depending on the residence zone were diagnosed
by the central nervous system performance. Simple reaction time to visual and auditory stimuli (visual motor
reaction and auditory motor reaction) proves this fact (Fig. 3).

Moreover, if the VMR values were higher in students «dirty» areas than in «pure» area, then the AMR
differences were diametrically opposed. Significant differences were noted in boys as in AMR, as well as
from VMR, the girls only AMR. The general trend of changes in these indicators was such that as the time of
reflex reactions decreases and is more pronounced in children living in the «dirty» area from the sidle AMR
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(p<0.05). Speed characteristics of nerve impulse flow regulation in the subcortical level indicate a high rate
of processes that provide motor activity of schoolchildren living in the «clean» area.

Significant differences were found from the side blood pressure and high values of systolic blood pres-
sure (SBP) and diastolic blood pressure (DBP) were noted in school «dirty» areas, although not all of these
differences were significant.

For example, significant differences SBP in boys were found in 3 age group (14—16 years), DBP — in
the first (7-9 years).

BOYS
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more more
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Figure 3. Dynamics of reflex reactions among schoolchildren, depending on residence area

Significant SBP differences in girls were observed in 1 and 3 age groups, DBP — in the 1st and 2nd.
However, all indicators were in the area of age norms, which doesn't show a pronounced negative impact of
environmental factors. The high value of SBP were noted in boys third age «dirty» area of
118.5+£1.38 mmHg, while in the «cleany the area it was 108.0+£1.81 mmHg (p<0.05). This is due to the fact
that environmental factors play a significant role in the functional status of the individual age groups that
have different sensitivity to the impact of negative factors. This is confirmed by V.V.Boldyrev et al. [9], ac-
cording to which value the contribution of environmental factors in the development of these negative effects
is largely dependent on the age of the studied contingent.

No significant differences in heart rate at the school the first age group were noted. In the second age
group differences only in girls. And in the third age group, significant differences were found in both groups.
Large values of heart rate were noted in «dirty» area schoolchildren. Similar dynamics was observed and
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Rufe index, which indicates higher efficiency in schoolchildren living in the zone of ecological well-being.
The exceptions were the boys of the first age group for which the index Rufe in «clean» areas were signifi-
cantly higher than in the «dirty» area. Thus deterioration of the functional state of the cardiovascular system
to the standard physical activity in children living in contaminated areas have been identified. Physical per-
formance is included in the concept of the student functional state, it is an integral expression of the body
reserve capacity and serves as a reliable test for the evaluation of the cardiorespiratory system functional
state in children exposed to adverse environmental conditions at the residence place.

Identified deviations of the organism functional state in schoolchildren from contaminated areas associ-
ated with nonspecific action on the body of harmful environmental factors that can be considered expression
of protective and compensatory reactions aimed at its optimum adaptation to the environment.

From the analysis of the psychophysiological indicators dynamics it is clear that on the whole the sys-
tems adequately respond to emotional stress. But despite this, the different systems have their own character-
istics. One such system was central nervous system. The results showed that the degree of central nervous
system expressiveness response to examination stress is directly dependent on the environmental conditions
at the place of schoolchildren residence, however, this was not always significant differences.

The ecological situation by place of residence is reflected in the dynamics of the critical fusion frequen-
cy (CFF) during the exam, and these differences have not had negative connotation.CFF values were higher
in schoolchildren living in the «dirty» area than «clean» area, that is adaptive capacity to the effects of stress
factors in schoolchildren «dirty» area is above.

Studies in the groups formed on the principle of the copy-pair indicate that girls more sensitive to the
effects of environmental pollution than boys. Analysis of morbidity showed that children living in areas of
ecological trouble, it was 28.7 % were infected to 71.3 % not infected, in the «clean» area was 20.4 % to
79.6 % (Fig. 4).

clean

dirty th without a
without a ) history of
) history of bolevshie 20,4%
bolevshie 28.6% 79,6% ’

71,4%

Figure 4. Proportion of children infected and not infected, depending on the residence

It was revealed that all morbidity indicators of children living in the zone of ecological trouble reflect
the overall reduced level of students organism resistance. This is evidenced by such indicator as a health in-
dex, which reflects the ratio of never uninfected children to the population size for the year. Health Index in
the «dirty» area was lower than in «clean». The gender and age characteristics affect the health index differ-
ence.

Contamination of the environment has a direct effect on the functional status of schoolchildren to a
lesser degree, but can be considered as the initial cause of reduced organism resistance, morphological and
functional disorders systems. Moreover, environmental factors can exacerbate the effects of other risk fac-
tors, since superimposed on the other factors, including environmental, can under certain conditions cause
the launch of pathological processes in the child body. This is confirmed by the results O.V.Tulyakova,
M.S.Andreev [10] have established correlation between respiratory disease and the degree of air pollution by
harmful substances.

Correlation analysis showed that the level of the schoolchildren functional state depends largely on the
age, anthropometric indicators, as well as their derivatives settlement — the index of the physical condition
and the adaptive capacity. At the same time the differences among schoolchildren, depending on the degree
of ecological trouble by residence place are clearly visible. Thus, no significant differences in age and height
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in the studied groups were noted (mean percentage contribution to total dispersion was 17.0-18.2 %). How-
ever, differences were noted in other factors, the more pronounced in derivatives settlement — the physical
condition index and the adaptive capacity.

Unfavorable environmental situation has a negative effect on physiological indicators and «quality» of
the child population health. The degree of energy reserves mobilization is higher in schoolchildren residing
in the zone of ecological trouble. The most pronounced differences were noted among schoolchildren in the
third age period of 14-16 years.

It was found that children living in the zone of ecological distress have indexes of morbidity that reflect
the generally low level of resistance in children. At the same gender and age characteristics influenced at the
difference.

Unfavorable ecological situation by residence place greatly affects the schoolchildren body's physical
development, it causes stress compensatory-adaptive mechanisms. As a consequence, it is further reflected in
the performance and health indicators of the younger generation.

Conclusions

1. Unfavorable ecological situation having a negative impact on the level of physical development, the
dynamics of physiological parameters in the process of life. It causes lower performance, high functional
stress the cardiovascular system and central nervous system of schoolchildren living in the ecological trouble
zone.

2. The process of adaptation to the students' learning, living in different ecological zones of well-being,
followed by periods of tension expressed in the cardiovascular system functional state. Functional stress in
«dirty» area correspond to the level of pronounced tension and overvoltages, in «clean» it was pronounced
stress.

3. Morbidity with temporary disability schoolchildren living in the area «of ecological trouble» reflect
the overall low level of body resistance, compared to the control. It shows a pronounced negative impact of
environmental factors on the adaptive capacity of the organism teenagers to habitat conditions.
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[II.M.HyrymanoBa, A.M.Ounemenko, A.I'.ITpoxxeHuk

ATMoOcdepasbIK ayaHbIH JACTAHY KAFAAWbIHAA OKYUIbLIAP
ar3acbIHbIH PYHKIMOHAIABIK aybITKYJapbIHA 0ara 0epy

Makasana KopllaraH OpTaHbIH JIaCTaHybl Oajiajap ar3achlHbIH (YHKIMOHAIIBIK JKaFJaiblHa JKarbIMCBI3
acepin Turizemi. Kopiuaran opTaHbIH KarbIMCHI3 JKarAailiapbl TYPFbIHIAp JACHCAYJBIFbIHA 3HSH KEJTipiIm,
aypyIIaH[IBIK JICHIeHiH >Korapiartajpl, OananapablH (u3MkanblK JaMyblH Texeiinl. Kopriaran opraHbIH
3UsHABL (akTOpsapbl Oananap ar3achbIHbIH (DYHKLIHMOHAIIBIK JKarJaiblHa, (YHKIMOHAIIBIK LIMPBIFYbIHBIH
JKOFapFbl JICHreiae OoiyblHA okenexi. ABTOpiIap op TYpili OSKOJNOTHSUIBIK alfMaKTa MEKeHACHTIH
OKyIIBUTap/ABIH OeHimMienry ypici »KyMBICKa KaOiIeTTiniri ToMeHAeTeTiHIH aHbIKTaraH. Jlac aynanna TypaTsiH
OKYIIBUTApABIH  (YHKIHOHAIJIBIK INHUPBIFYBl JKOFaphl JeHreiine Oommpl. OKYIIBUIApIBIH aypyIIaHABIK
KepceTKilTepi OOHBIHIIA Jlac ayqaHIapAa TYpaThIHAApAA ar3aHbIH aypyJlapra Kapchl TYpy JEHTeill TeMeH,
SIFHU, )KaFBIMCBI3 SKOJOTHSUIBIK (pakTopiap Oamamapasly GeHimuerry opekeTTepine Kepi ocepiH THTi3eTiHIiri
JQNIeIIICHT eH.

[II.M.HyrymanoBa, A.M.Onemienko, A.I".Ilpoxxenux

Ouenka GyHKIHOHAJBHBIX CIBUTOB Y IIKOJIbHUKOB
B YCJIOBHSIX 3aIrPSI3HEHHOr0 aTMOc(epHOro Bo3ayxa

B crarse oTMeueHo, 4TO HEOIAronpHUsATHAS OKPYXKAIOIIasi Cpeja HeTaTHBHO CKa3bIBaeTCs Ha ypoBHE (hu3mde-
CKOTO pa3BHUTHSA U (DYHKIMOHAIFHOM COCTOSIHUHM OpraHM3Ma aeTed, oOyCIIOBIMBas BBICOKYIO CTEHEHb HX
(yHKIMOHANBHOTO HanpspkeHus. [loka3aHo, 4To Mmpomece afanTaluy y OIKOJIFHUKOB, IPOXKHUBAIONINX B Pa3-
JMYHBIX O DKOJIOTHYECKOMY OJIaromoiyddro 30HaX, CONPOBOXKHACTCS CHIDKEHHEM pPabOTOCIIOCOOHOCTH.
@DyHKIMOHAIBHOE HANpPSHKEHUE OpPraHU3Ma JeTeH, NMPOXKMBAIOIIMX B 3arpsA3HEHHOM paiioHe, MO JaHHBIM
aBTOPOB, COOTBETCTBOBAJIO YPOBHSM PE3KO BBIPAKEHHOTO HANPSDKCHUS M IepeHanpshkeHus. JlokazaHo, 4To
HOKa3aTesl 3a00J1eBaEMOCTH IIKOJIBHUKOB, MPOXKUBAIOIIUX B 30HE 3arpA3HEHHOTO paioHa, OTpaXkall HOHU-
JKEHHBIH YpPOBEHb CONPOTHUBIIEMOCTH HX OpraHM3Ma W CBUJCTENBCTBOBAIM O HETraTHBHOM BIMSHUM
HeOIaronpusATHHIX (GaKTOPOB Ha IPHCIOCOOUTENIBHYIO AESTENEHOCTE OPraHM3Ma ITOJJPOCTKOB.
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The effect of use of mobile communications to the human body

This article contains information about the impact of mobile communicationson the human body. And also it
considers the harmful of mobile phones to the human health. It is clear that electromagnetic radiation from
mobile phones has a negative impact on the physiological state and psyche of the person. Not following the
rulesof using of mobile phones are doing a lot of damage to the health of people.

Key words: mobile phone, pupils, burden and hazards, eye disease, respiratory disease, musculoskeletal dis-
ease, nerve disease.

The development of science and technology of the 21st century, information breakthrough is certainly a
result of the prosperity of particular human thinking.

On the one hand this saves golden time of people reducing their work, but on the other hand it has a
negative impact on their health [1].

We know that today all the modern people have mobile phones in their pockets. The mobile phone has
now become a familiar household of each person which is used in everyday life. Mobile phone is so devel-
oped that we can say that no one can go without it. It is true that it has everything that we need [2]. For ex-
ample: a clock, calendar, calculator, take a picture or record a video, record a song that you want, remember,
listen and others. You cannot really solve anything without the help of this little substance. With the help of
it, you can find the person you need without searching through the city. It has become necessary object for
people when they are at work, at school or wherever they are, but the mobile phone is not only useful for
human but we should not forget that there is a danger [3]. That's why I chose this topic for the analysis of
very interesting question but the mobile phone is not only in favor of the health of the people, must not forget
that there are dangers. That's why I chose this topic for analyzing; it is a very interesting problem.

Mobile phone is the most advanced and available form of wireless communication. 56 years ago, the
mobile phones were in people who have important jobs, but now almost every person has it [4]. Even now,
just crossed the thresholds of the school pupils have the phones of latest and valuable brand. Parents buy
mobile phones for their children to know where their children are. People not only talk by the phone and they
also use calendar, alarm clock, reminder, clock, and so on in it [5]. Experts are alarmed that in the next 10—
15 years because of the harm wireless phone number of people with cancer will increase. This year, the
World Health Organization has announced that mobile phones are harmful to the health of the young genera-
tion. Scientists believe that talking on a cell phone for half an hour a day for 10 years will increase the risk of
contracting the disease of glioma up to 40 percent. So it is clear that mobile phone is main mechanism of
electromagnetic radiation [6].

They are the radiation affecting on the complication of diseases such as nervous, endocrine and venere-
al diseases. Even in some countries, children of school age are forbidden to carry mobile phones [7—-10].

Because children who regularly use mobile phones from the age 10—11 years there is a probability of
occurrence of brain tumors. Because electromagnetic radiation penetrates into the central nervous system of
the brain that controls thinking. Experts do not conceal that the main cause of complications of epilepsy,
psychiatric disease, blood disease is a wireless phone. Worldwide comprehensively studied the danger of
mobile phones on human life [8—10]. Spanish researchers have proved that children aged 11-13 years, after
two minutes of talking on the phone, the bioelectric activity of the brain comes to its former condition for
2 hours. Conducting research scientists in several cities of the UK is also not excluded it. Research conduct-
ed by the Institute for Hygiene Russia showed that people aged 20-29 years who used a mobile phone for 5—
10 years, have risk of brain tumors. These studies show that how early the younger generation begins to use
mobile phones, so increases the risk of disease. However, there are scientists who do not agree with this
opinion. Still not fully proved that mobile phones are so affect on the human body. Although various studies
carried out in different parts of the world, there are enough people who think that this is an indirect view.
According to the words Professor and Dr. Asker Esenkulov, such studies have not proved yet. «Therefore, it
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is not necessary to alarm and talk about danger of the mobile phone. It is only a small study.» — he
says [11].

Basically, the group which is interested in mobile phones are children and young people. To attract the
attention of children, mobile operators offer a variety of games and new services. In 2001 Research Depart-
ment of the European Parliament forbade the children who are under age, to use of mobile phones. Since
then, European countries forbade the students to use of mobile phones. For example, if in the UK on the sale
of mobile phones should be brought leaflets informing about their danger, then in France, parents have to
monitor how much time their children are talking on the phone [12]. A team of scientists studying the effects
of radiation on the human body, supposed to write on the boxes of mobile phones such warnings as «Health
Organization warnsy.

Taking a cue from European countries, in Tajikistan it is forbidden to use of mobile phones for the stu-
dents of higher and secondary education. However, despite the ban, the main users of mobile phones are
children and youth. It's no secret that mobile phones weaken the interests of the school children to the les-
sons.

In the UK about 20,000 antennas are established only of cellular communication.

However, there is evidence of indirect harm of cellular antennas which are installed in the settlements.
According to German scientists protesting the three cellular standards NMT-450, GSM 900 and GSM 1800
(tested directly phones) and 231 pacemakers from different manufacturers, more than 30 % from the pace-
maker interfered phones working in the NMT-450 standard and GSM 900. The influence of standard phones
GSM 1800 on the work of pacemaker was not detected [13]. In the study was not carried out the measure-
ment of the radiation near the cellular antennas, but it is safe to say that the radiation power of the base sta-
tion is between 6 and 10 W, in contrast to the tubes, radiating from 0.05 W to 0.6 W. Despite such large tol-
erances of issues in the security of mobile communication devices the United Kingdom first began to consid-
er the impact of mobile phones on children's health. On the 11.05.2000 it was published the report of group
of leading British scientists to study the effects of mobile phones on children's health [14-16]. The report
says that children should not use mobile phones because of the greater susceptibility of children’s body to the
action of electromagnetic radiation. The study was commissioned by the British government, which immedi-
ately reacted to the received report. Ministers got instruction to work out new rules for the use of mobile
phones by children, in which it will be pointed the minimum age of users, the maximum duration of talking
and the number of possible daily calls. The notice about of possible risk for the child-users of mobile phones
has brought in confusion of many mobile phone companies, because they reckoned on the contingent in their
business plans. About the most exposure to the radiation of young people says and research, which was held
among 11,000 cellular users on request by Norwegian Radiation Protection Board, National Institute of
«Working life» (Sweden), as well as SINTEF Unimed (Norway). The study showed that even people who
use the phone less than 2 minutes a day, complained of discomfort and side-effects [17]. The problem of
health grows, if the phones are used longer. Those who use the phone for about 30 minutes each day, in-
creases the probability of losing of memory nearly 2 times, compared with those who confined to two
minutes per day. Half of the surveyed users reported that when they use cell phones they experience the un-
pleasant heating of the head around the ear. Young people are subjected to the greatest risk. Those who are
not yet 30, they are 3—4 times more often subjected to the side-effects. And in Japan, unlike to the UK in
which a total of 30 million cellular users, the percentage of cellular phones in terms of population of the
country is much higher. Perhaps it is this fact forced the Japanese government to revise the standards for lev-
els of mobile phone radiation to the direction of tightening the requirements. Mobile phone manufacturers
will be required to maintain the level of radiation does not exceed 2 watts per kilogram of brain client. The
adoption of this decision reflects the concern of the possible impact of electromagnetic radiation on health,
which is particularly increased after the publication of the report about the study of English scientists. How-
ever, the manufacturers do not consider that the government's new requirements greatly will affect on the
development of mobile communications, as currently manufactured phones give radiation at levels from 0.13
to 0.6 watts [18, 19]. As we can see, the Japanese government does not want to harm with their actions to the
most high-tech and the main profitable field of manufacture. Therefore, some legislators boggled taking re-
striction on deliberately inflated levels compared to the manufactured phone models. Since the phone is dis-
tributed electromagnetic radiation, and it is close to the human body, there is concern about the danger of
radiation on health. This radiation is not ionizing, but it can cause a local increase of the temperature of liv-
ing tissues and according to some scientists, lead to the appearance of chromosomal aberrations in cells (the
presence of the effect is debatable) [20]. As the main possible effect of long-term exposure to RF fields is
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considered cancer (brain tumor). It was investigated the effect on the activity and cognitive function of the
brain, sleep, work of the heart and blood pressure; exposure in this area are small and have no obvious health
values. Also, as the impact of mobile phone on health are considered risks of road accidents. While driving
the use of mobile phones (including the speakerphone, in which the hands are free) increases the risk of traf-
fic accidents 3—4 times. A dispute about the dangers or safety of mobile phones is constantly underway. Sup-
porters of harm often express version of that financial interest of phone manufacturers is the reason of hide
or «embellishing» the results of research on this topic. Under the principle of prevention, health organization
recommends to minimize the time of using of mobile phone and its location close to the head, especially for
children. Therefore, we consider that students must not use the mobile phones at school or they must abide
by the following rules. When talking on the phone it is better to use headphones and loudspeaker, to keep
away from the ear, it is not harmful. In order to mobile phone does not hurt your health, try not to talk a lot.
The phone does not have to be in bed, in the workplace, it affects the nervous system and spoil the sleepy
phase. Do not wear your phone on your belt, on the chest, in the pockets of your trousers and jackets. Elec-
tromagnetic waves are bad for the internal organs. If you talk on the phone for longer than 15 minutes, as
stated in the second paragraph, it is very harmful to the ear [21].

Conclusions. Summarizing all the above, it should be noted that today we cannot be accurate to say that
the use of cell phone is safe or harmful. Research in this area has been conducted, but the results are mixed.

We can draw general conclusions only comparing standards and phone each other:

The more wasting time talking on the phone, the more impact it has on people.

The greatest impact on the human body have an analog cellular standards such as NMT450i and
AMPS [22].

This is due to high power as base stations and telephone transmitters themselves. Modern digital stand-
ards such as GSM 1800 and CDMA 800 has the least impact on the human body.

The more expensive the phone, the more likely that it has less impact on the human body. The high sen-
sitivity of the receiver in the phone not only increases the transfer distance communication, but also allows
you to use lower power transmitter at the base station.

It may be that to the health affects not only the emission of cellular phones, but the set of factors. For
example, radiation and unhealthy lifestyle. I would like to add that the most secure today is the standard
CDMA 800 MHz IS-95 [23].

This is mainly due to the fact that due to the peculiarities of the organization of the network, mobile
terminals CDMA can maintain a quality connection to the database at minimum power — because power of
all mobile terminals CDMA does not exceed 0.2 watts (compared to GSM & nbs; 900 where the tube emit
«no more than» 2 W — the truth is it is the peak value of some older models of phones in unstapled connec-
tion).But the most «dangerous» from the point of view of the possible consequences of the impact of opera-
tion of the cellular terminal is a standard AMPS(which is almost not used in its pure form, although all the
standard equipment DAMPS supports transition at poor communication with base to analog mode — in this
case improves the range of the terminal in connection with the best path delay, but also increases the radia-
tion power) [24].
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H.Bbeiiram, I'.M.TrikexxanoBa, JI.C.CramkeBud

Ysu1bl 0ailyiaHbIC KYPaJIapabl KOJJIAHY/IBIH a1aM ar3acbhbiHa dcepi

Makasana agaMIapblH ysjIbl OaiiaHbiC KypangapblH KoJJaHy OapbIChIHAA JCHCAYJIBIFBIHA TUTI3ETIH acepi
Typanbl MomiMerTep OepinreH. Ysuibl TeneOHHBIH MHaillacbIMEH KoOca ajaM JCHCAyJbIFbIHA 3HSHBI
KepceTiired. ¥suibl TelieOHHAH IIBIFATHIH AJICKTPOMArHUTTIK COYJEIEPAiH aJaMHbIH IICHXHUKAChIHA JKOHE
(U3MONOTHANBIK JKaFIaliblHA Kepi oCcepiH THri3in KaTKaHIbFbl Oenrimi. AnamMaapAblH Ysulbl Tene(OHMIb!
KOJIIAHY epeKerIepiHiH CaKTaTybl Typajibl MATIMETTEP JKaH-)KaKThl KApaCTHIPbUIFaH.

H.Bbeiiram, I'.M.TrikexxanoBa, JI.C.CramkeBud

BiusiHue NCNOJIb30BAHNA COTOBOM CBSI3M HA OpraHu3M 49e¢/JiIoB€Ka

B cratpe mpencraBieHBl CBeAEHHS O BIMSHAM COTOBOM CBSI3M HAa 3I0pPOBbE desoBeKa. IlokasaHbl
TIOJIO>KUTENIFHBIE U OTPHLATENIBHBIE CTOPOHBI HCIIOJIB30BaHUS COTOBOI CBS3H. PacCMOTpeHBI BOIIPOCH OTPH-
LATeJIFHOTO BIIMSHHUS 3JIEKTPOMAarHUTHBIX M3TYYCHUH, BBIAEISIEMBIX COTOBEIMH Telle)OHAMM Ha NCHXHUKY U
(U3HONIOTHYECKOEe COTOSHHE OpraHM3Ma dYeJoBeKa. B cTaTrhbe DaHBI OCHOBHBIC IIPaBHJIA HCIIOJIB30BAHUS
COTOBBIX TeJICOHOB.
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