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Abramis sapa P. dene mywenepinoezi bens(a)nupenmin
xonyenmpayuscein [LIIPK-men canvicmuipa omuipbin ecenix
apmyvin anblkmaowik. Canvicmoipy yuiin 0, 001 me/ke mey, em
JHrcone banvix oHimoepi yulin apranear LIIPK-Hbl Ko10aHObIK.
Bens(a)nupen 6otiviHwa 6apivlK maioay sHeypeizeer myuenep
iwinde ey Jco2apevl HCUHAKMAY KACUem KOpCemkeH 20Ha-
oa 6onein weikmel (LLIPK-0an apmkan eceniniei 42 ece).
¥xcac rxepcemxiw OoubiHwa eKiHwi opviHOa Oylpex myp,
cooan coy bynublK em dcane dcenvesex. bapnvix mywenep
bens(a)nupendi HOpMaodar HCOApvl HCUHAKMALAH. YINAIbIK
Oeneetioeei KaHYepOeHHIY bIKNAIbIH AHBIKIMAY MAKCAMbIHOA
Jicoeapvioa amanean myuwenepze UCmonoUANbIK manoay
JHCypeizinoi.

Abramis sapa P. iwiki mywenepine MUKpOCKONUIbIK 3epim-
mey Hcypeizy kesinoe, 6aybip KYpblibIMbIHOA HCaHe dcendeseinoe
o32epicmep anbIKManovl. bayvipbiHoa yupKyiamopivlK apHaHbly
OY3bLIYbL, MAMbID MAHLIHOASbL ICIK JHCOHE CMPOMAHbBIY ICiel
batixanovl. JKenbesekke MUKPOCKONUSIILIK 3epmmey HCypeisy,
Hezizel NAACUHKAOA&bL INUMENULL YINACLIHbIY TAMELIANAPbIH-
da Kabammany mypinoe2i namonocusnblK eszepicmep OApbiH,
PECnUpamopiblk, AHCacyuanapuiibly HEKPO3bIH, JelKoyummep-
Oy UHUILMPAYUACHIH KOPCenmi.

Typ-unouxamopowviy Ke30eneeH Myuienepinoe ce2iz ayvlp
Memanoblly Mmay0amaivl HCUHAKMALAMIHObIEbI AHBIKMANObL.
Pb owcone Cd-0iy momwepi IIPK Oeneetiinen catikecinue
12 oacone 2 ece apmuik, an muic 6otivinua I[LIPK-oan acyel
mek Kana bOayvipoa 6atikandvl. Huxenvoiy memuepi myp-
uHouKamopowly 6apnviy mywenepinoe IIPK Oeneetiinen
acadvl, an OHbIY €N JHCco8apbl Moauepoe JICUHAKMATLYb
Jrcenbesekme  exeHdici dcaHe ocvl dcelbesekme magvl 0ip
ayvlp  memann  kovanemmiy (Co) HcuUHAKMANAMBIHOBLEbL
anvikmanosl. Mupviwmuoy (Zn) owcone mapeaneymiy (Mn)
Meauepi myp-uHoukamopowviy oapivik myweiepinoe [IIPK-
dan eme cogapul, an memip 6ouviHwa LIIPK Oeneetiinen
apmysl mek acenbesekme eana Oaukanraovl. Kopvima xen-
2eHoe, owcypeisineen zepmmeynep Kopcemkenoeil Abramis
sapa P. mypi Kopwiagan opmauvly MYHAU OHIMOEpI MHCoHe
ayvlp Memanoapmer 1acmanyblH0a myp-uHOUKamop peminoe
KONOAHY MYMKIH eKeHOI2l Kopceminoi.
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This paper describes a bioindicator for the northern
part of Caspian Sea — Abramis sapa P. (Bream white eye),
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individuals who were caught and fixed in 10% formalin at a
time in the near Atyrau Balykshy in August 2011. It is shown
that the specie Abramis sapa P. can be used as an indicator
species for environmental pollution by oil products and
heavy metals. Indicator of nutritional status and security
forage are not the only factors in Fulton and Clark, but
the difference between them. In our case, the last increase
compared with the tabulated data — a result of amplification
of power and accumulation of cavitary fat that we found at
the opening of the fish.

When comparing the concentration of benz(a)pyrene
in the bodies of Abramis sapa P. with MAC calculated
multiplicity excess. For comparison, we used the limit values
for meat and fish, which is equal to 0.001 mg / kg. Of all
the analyzed organs and tissues of the greatest cumulative
properties of benz(a)pyrene found in gonads (multiple MPC
excess of 42 times). The second place on the same index is
the kidney, then muscle and gills. All organs accumulated
benz(a)pyrene above normal. In order to detect the influence
of a carcinogen at the tissue level was carried out histological
analysis of the above bodies.

Microscopic examinations of internal organs were found
Abramis sapa P. changes in liver and gills of fish. In the liver,
circulatory disturbances observed bed, perivascular edema
and swelling of the stroma. Microscopic examinations of gill
lesions were detected in the form of delamination of lamellae,
epithelial tissue from the basal plate, necrosis of respiratory
cells, and infiltration of leukocytes.

Revealed the differential accumulation of eight heavy
metals in target organs of the form of the indicator. The content
of Pb and Cd exceed the MPC by 12 and 2 times respectively,
and the excess copper is observed only in the liver. The nickel
content in all organs of the form of the indicator exceeds the
MCL, but his maximum accumulation is observed in the gills,
which accumulates and other heavy metals — Co (cobalt). Of
zinc (Zn) and manganese (Mn) in all studied organs of the
form of the indicator is much higher than the MAC, and of
iron a clear excess is observed only in the gills. Thus, studies
have shown that the species Abramis sapa P. can be used as an
indicator species for environmental pollution by oil products
and heavy metals.

B.K. Kaldybaev, A.B. Bigalyey

RADIOBIOGEOCHEMICAL ASSESSMENT OF NATURAL AND MAN-MADE

ECOSYSTEMS IN THE ISSYK-KUL REGION
Issyk-Kul state university named after K. Tynystanov of Kyrgyz Republic)
(Al-Faraby Kazakh National University, Almaty

The results of measurements of natural radiation
level was researched the concentration of natural and
artificial radionuclides of soils in cultivated and wild
plants of Issyk-Kul region natural and technoetnic
ecosystems .

Issyk-Kul basin is a unique natural complex, with
peculiar climatic conditions and rich biodiversity
of flora and fauna. Research V.V. Kowalski was
found that physical and geographical location and
geological structure of the basin is largely define it
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as a province with a high level of natural uranium,
formed due to the scattering of uranium from
weathered rocks and granites, and its accumulation
in sedimentary rocks. The outputs of granites, the
presence of carbonaceous-siliceous shales enriched
uranium — define high concentration of uranium and
other natural radionuclides in the environment /1/.
lonizing radiation in the biosphere, the origin of which
is associated with natural radioactive elements, is one
of the most important components in a complex set of
factors that continually impacts on living organisms
and their communities, which is characteristic for the
conditions of the region. Our research has shown that
the power of natural background radiation of gamma
rays in the region ranged from 13 to 23 mR /h in some
places up to 40 mR / h. Observed that as the distance
from the lake to the mountains, its level rises, but not
significantly. For example, if in areas of the lake it
varies from 13-15 mR / h, then at a distance of about
5-6 km in the mountains, its level increases to 40 mR
/ h, especially in some mountainous areas, canyons,
coastal wetlands. Probably, the variation of natural
background radiation associated with a nonuniform
distribution of heavy natural radionuclides in the
crust [2, 3, 4].

Concentrations of natural radionuclides in
the soil. For Issyk-Kul basin is characterized by
diversity of soil cover, which is caused by a variety of
sedimentary rocks that line the valley, the peculiarities
of climate, the difference in hydrothermal conditions
altitudinal and latitudinal belts, as well as the nature
of the vegetation of slopes of ridges, foothills and
piedmont plains [2, 3, 4].

Uranium. Our results has shown that the
depending on the type of soil the uranium con-
centration flactuates from 2,8 to 12,7x10* % in the
region. According to the A.P.Vinogradov the soil of
the former Soviet Union provide are 1,9-9,3x107° %
in an average. For example, the chernozem in Kursk
Reserve which is considered the reference soils
contain an average of 7,4x107 % [5]. If we compare
with the benchmark, then the uranium concentration
in the soils of the region are in 3,8-17,2 times greater
than in the chernozem soils of Russia. The specific
activity of the isotope uranium-234 in soil ranged
from 42.3 to 106,6 Bg/kg, which is above clarke
flactuates (25 Bg/kg) in 1,7- 4,3 times.

Thorium. Research has shown the average
concentration of thorium in the out layer of the
earth’s crust more three times than the concentration
of uranium. Results of Vinogradov in the soils of
the Russian Plain thorium concentrated close to the
geochemical background and is 6,0-8,0 x 107 %
/5/. The results of our analysis have shown that the

thorium concentration flactuates 11,7-84,1 x 10 % in
the soils of the region, its highest concentration found
in the plow horizon of light — and dark chest nut soils
and in soils of mountain chernozem. The degree of
enrichment of thorium is about 2,0-10,5 times in the
soil of the region, it compared with conventional
geochemical background.

Radium. In nature, radium is in dispersed form.
It is not included in the composition of individual
minerals, and is widely distributed in the form of
inclusions in many formations. Clarke concentration
of radium in the earth’s crust is 1 x 10" %, and in
soils — 8 x 10" % /5/. In soils of radium has the
highest migration ability in comparison with other
heavy natural radionuclides. According to our data,
the concentration of radium in soils of the region
flactuates from 9,4-43,0 x 10''%, which is higher than
clarke about 1,2-5,4 times. Maximum concentrations
of radium were found in light-soils. The specific
activity of radium-226 in soil fluctuated from 59.4
to 111,7 Bg/kg, which is higher than world average
values (29,2 Bg/kg) in 2-3,8 times.

Potassium. Considerable variations in levels
of radioactivity can also occur with various
concentrations of potassium-40 in rocks and soils.
In present work, we introduce a special notion of
«potash background», reflecting the contribution of
potassium-40 in the total content of radionuclides
/5/. The results of our tests have shown that the
concentration of potassium-40 is uniform and 0,68-
2,47 x 10" % in the soils of the region, the maximum
concentrations detected in the light chestnut soils. The
specific activity of potassium-40 are ranged from 861
to 1012 Bg/kg in soil, which is higher clarke values
(370 Bq/kg) in 2,3 — 2,7 times.

Concentration of natural radionuclides in
plants. Pathway of natural radionuclides in plants
is very complex and depends on a number of
interrelated factors. Our results have shown that the
most migration- the ability of natural radionuclides
in soil-plant chain are radium and uranium, thorium
and the least. Found that in vegetative organs and
roots of radionuclides accumulated significantly
more than in the reproductive parts of plants (flowers,
buds, seeds). The concentration of uranium are in
wild plants for different areas of the region flactuetes
from 3,7 x 10°% to 5,1 x 10* %. Individual plant
species, such as Orostachys thyrsiflora, Astragalus
Borodinii, Oxythopis nutans, Caragana leucophloea,
Lagochilus diacanthophyllus, Ephedra intermedia,
Peganum harmala able to concentrate uranium from
3,6x105% to 2,1x10*%.

Concentration of natural radionuclides in the
water. According to different authors, the amount
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of uranium in the waters of the rivers of the Issyk-
Kul is nx10° g/l. In many rivers of the region it
flactuates, depending on season and place of test,
from 2,8x10° to 1x10° g/l, they contain 10, and in
some cases 100 times more uranium than water areas
of chernozem and black soil zones of Russia. The
water of the lake Issyk-Kul is contained 3,0x10° %
the uranium on average. It is an order more than the
uranium concentration in sea water (107 %) and one
— two orders more than the average concentration of
uranium in rivers and freshwater lakes (from nx10 to
nx10 7%). A high level of uranium is not something
unique in the lake of the Issyk-Kul. For example, in
the Aral and Caspian Seas — continental water bodies
located in an area with a dry climate, there are similar
concentrations of uranium in water. Different zones
of lake Issyk-Kul have different concentration of
uranium in water, due to uneven evaporation and
desalination, occurring in coastal areas of the lake.
The average water of Issyk-Kul contain 3,0x10° %
uranium. This is an order more than the uranium
concentration in seawater (nx107 %) and one —
two orders more than the average concentration of
uranium in rivers and freshwater lakes (from n x 108
to nx107 %). The concentration of uranium in the
sediments of lake Issyk-Kul at 1,5-2 order exceeds
clarke concentrations. The high levels of uranium
is connected the direct adsorption of complexes of
uranium with organic matter. The among of algaes
are most concentrated uranium algae from the
family Stoneworts, on the dry matter of which have
1000 times more uranium than it is contained in the
underlying sediments. Among the more bentonosnyh
organisms accumulate uranium shells. In general,
organisms bentonosa and plankton contain an order
less uranium than the algae, as in animal organisms
the accumulation of uranium occurs indirectly —
through food. There are differences in the uranium
concentration in the same species of fish taken in the
same biogeocenoses. Observed the concentration
of uranium in organisms and silt, depending on its

content in the water. Commercial fish species of Lake
Issyk-Kul contain an average of four biogeocoenose
the following amounts of uranium in dry matter:
Leuciscus bergi — 3,4 x 10° %), Leuciscus Schmidt
— 2,7 x 10 %. Common normality for all the fish —
is even less concentration of uranium in comparison
with bentonos organisms. With the lengthening of the
food chain increases sifting uranium — decreases the
gradient of its accumulation.

It should be noted that there are man-made
places in the region which requires special attention.
One of man-caused uranium province is Kadji-Sai
/8,9/. Mining Enterprise of the Ministry of Medium
Machine Building of the Soviet Union for processing
uranium ore was in operation from 1948 to 1969,
later it was transformed into electro-technical plant.
In this province, uranium oxide is extracted is not
the traditional way, from the ashes of brown coals
Sogutinskogo uranium-containing deposit. Coal
produced at a local coal mine underground, pre-
burned with concurrent production of electricity, and
then the uranium oxide was extracted by acid leaching
of ash. Waste and industrial equipment have been
buried, forming a deposit pond, with a total volume
of uranium waste 400 thousand m?. Currently, the
deposits and the dike under the influence of natural
and anthropogenic influences gradually eroded,
exposing erosion floods and mudflows, which lead to
the removal of radioactive materials on the surface.
In some areas the destruction of the insulating layer
and the deposit dam background radiation reaches
up to 1300 mR/h, which requires special attention,
since subsequent mudflow phenomena will lead to a
washout of radioactive particles in the waters of the
unique high-mountain lake Issyk-Kul. In samples of
the soil the concentration of uranium flactuates from
1,1 to 2,6 x 107 g/kg in the deposit, with depth, its
concentration increases slightly to 3,0x10° g/kg.
In the analysis also found other natural radioactive
elements with high specific activity present in table 1.

Table 1
Isotope concentration of the ground of depository place in
Kadji-Sai the technogeny uranium province
Specific activities of radionuclide, Bq/kg

U-238 Ra-226 Pb-214 Bi-214 Pb-210 U-235
851,6+9,2 3789,6+2 2946,1+7 2675,8+6 3337,2+16 39,5+0,9

Th-227 Ac-228 Ra-224 Pb-212 Bi-212 T1-208 K-40
162,9+£2.9 39,5+0,9 146,2+12 109,4+1,0 87,4+5,5 97,9+1,9 890+11
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The territory is fenced deposit reinforced
concrete fence, however, public access and cattle
remains an open question. A serious problem
can be spray radioactive material with an open
surface of the deposit and its transfer to the nearby
territory. The percentage of uranium in plants
technological province is from 0,17 to 4,0x10%,
that is, they have a higher concentrations of uranium
in comparison with other areas of the Issyk-Kul
region. Plant growth in an environment with high
concentrations of uranium, not only accompanied
by changes in their biological productivity, but also
causes morphological variability in particular: a) in
Astragalus Borodinii revealed splitting of the leaf
blade, b) the flowers Peganum harmala instead of the
usual five petals, it was noted 6-7 and part of their
split (fig. 1), c) the Orostachys thyrsiflora there are
significant morphological changes — low-growing
form with branched inflorescences instead of straight
single arrows (fig. 2, 3).

Another area which has also man-made -
Factory Ne 7. On the shore of lake Issyk-Kul in the
picturesque bay koltsovki was built in 1955, scientific
proivodstvenny factory number 7 on the production of
uranium from water. The choice was not accidental.
Preliminary researchs have found that in the gulf
there are powerful undercurrents. The idea of getting
uranium out of the water was very tempting. The
factory includes two-departments in addision the
laboratory building and office buildings there are large
and volume pools which is connected by a complex
underground utilities.. Technology of obtaining
uranium from Issyk-Kul water was very simple — the
injected pump Issyk-Kul water in swimming pools,
mixed with various reagents, which precipitated the
uranium from the water, and then using a special filter

obtained uranium concentrate. But not everything
went so smoothly, the factory Ne 7 was received very
little concentrations of uranium, and also concentrate
had a high cost due to the large consumption of
expensive copper hydrate and electricity. From this
technology was abandoned. From 1956 to 1957 to
replace the old technology, chemical precipitation of
uranium from the water came a new technology based
onionexchange using ion exchange resins. But she has
also undergone changes. From 1957 until the closure
of the technology was worked out already selective
extraction of uranium from the water, also using
the new modifications of synthetic resins. The new
set of resins required thorough the research of their
selective properties of uranium. To do this in a metal
container, wire mesh and placed the modification of
resins, a metal container on a rope attached to the
stern of the boat. Boat moving through the lagoon, has
contributed more active sorbirovaiiyu uranium resins.
In this case, many parameters were researched, the
saturation time resin with uranium, the equilibrium
concentration of uranium in water — uranium in
synthetic resin, etc. Still, industrial plant for uranium
mining in the lake Issyk-Kul and did not take place.
This prevented the opening of several major uranium
deposits in the USSR, as well as high costs derived
from the Issyk-Kul water uranium concentrate.
No less important has been taken into account and
unpredictable environmental consequences that
inevitably would occur in the project. All this is to
tip the scales in favor of uranium mining companies.
In 1982, the factory number 7 was closed. Low-level
radioactive sludge (50 mR / hr) was taken at Kadji-
Sai deposit [9]. Present work have shown that the
object from the viewpoint of radiation safety is not a
natural environment potentially dangerous.

Figure 1. The flowers Peganum harmala instead of the
usual five petals, it was noted 6-7 and part of their split

Figure. 2. The Orostachys thyrsiflora there are significant
morphological changes — low-growing form with branched
inflorescences instead of straight single arrows



Becmuuk KazHY. Cepus sxonoeuueckas. Ne3 (32), 2011

43

=

Figure. 3. Colour mosaic of leaves of Iris songarica
Schrenk

Small areas with high level of natural backg-
round radiation:

e Unusual place in terms of radio-ecological
researches are thorium in the sands of the beach in
village Jenish, located on the south shore of Lake
Issyk-Kul. The radioactivity of 30 — 60 mR / h, less
at some points reaches up to 420 mR / hr. The results
showed the presence in samples of sand following
radionuclides specific activity was: radium-228 —
4173,3 £72,1 Bq/ kg, thorium-228 — 4087 + 87,9 Bq
/ kg, uranium-238 — 425 Bq / kg , radium-226 — 296
+ 16,0 Bq/ kg. The level of total activity of alpha and
beta emitting radionuclides was on alpha — 88700 +
9200 Bq / kg, beta — 14700 + 1500 Bq / kg.

e Small areas of lake Issyk-Kul the coastal zone,
giving an increased radiation background. These sites
can be attributed to the bank v.Tosor — 40-50 mR / h,
the west coast 10 km. v.Kaji-Say — 38-40 mR / h, the
coast around with v. Toru Aygyr — 30 mR / h, the coast
around with v. Tamchi — 40-50 mR / h.

e Mountainous terrain gorges which are based on
granite, rocky soil, and red sand giving high natural
background radiation from 25-40 mR / h. These caves
are: Chichkan, Kurgan-Sai, Kurga, Ak-Terek, Chong-
Jargylchak, Sutu-Bulak, Tosor, Jon-Bulak, Kekilik,
Tong, Chok-Tal, Baktuu-Dolonotu, Sogotu.

Given the fact that lake Issyk-Kul basin is the
natural uranium biogeochemical provinces in the
region need to conduct sresearches to determine
radiobiogeohimical radionuclides manmade objects
in the environment.

The concentration level of artificial radio-
nuclides in the soil. The specific activity of
strontium-90 amounted to 2,1-4,1 Bq/kg with an
average of 3,2 Bg/kg (RC — 9 Bq / kg, NRB-99) in
the soil. The specific activity of cesium-137 ranged
from 3,8-7,9 Bq / kg, with an average 6,1 Bq/kg (RC
— 15 Bg/kg, NRB-99). We believe that their nature

is connected with the processes of global fallout, as
the range of concentrations of artificial radionuclides
from global fallout in the northern hemisphere are
on the strontium-90 and cesium-137 to 30 Bg/kg
/11/. The concentration of artificial radionuclides in
plants. When you receive data from the radionuclides
in soil of cereal crops is noted more intense their
accumulation in vegetative plant parts as compared
to reproductive organs. Amount of strontium-90
in winter wheat grain was 0,15 — 0,26 Bg/kg in the
straw from 2,45 to 3,12 Bg/kg. Levels of cesium-137
in wheat grain varied from 0,10 to 0,23 Bq/kg and in
straw 2,05 — 2,56 Bq /kg. The observed variations of
the specific activity of strontium-90 and cesium-137
are related to differences in physical, chemical and
agronomic properties of soils, with flactuating
the concentration of radionuclides by the data as
well as varietal characteristics of wheat. A similar
accumulation of radionuclides typical of spring barley,
as in vegetative and reproductive parts of plants.
The concentrations of strontium-90 and cesium-137
in leguminous plants — sainfoin, alfalfa higher by
about two orders of magnitude than in cereal crops.
Lower concentrations of radionuclide observed in
corn cobs. For potato accumulation of radionuclides
in the economic valuable part of the crop (tubers) are
3-4 times lower than their accumulation in the leaves.
The concentration of strontium-90 in wild plant
species (Artemisia tianschanica, Festuca valesiaca,
Traxacum sp., Plantago lanceolata, Peganum har-
mala, Achnatherum splendens, Caragana leucop-
hloea, Ephedra intermedia, Phragmites communis,
Glycyrrhiza  glabra, Phleum phleoides, Stipa
capillata) flactuated between 2,1-3,1 Bgq/kg, with
an average 2,6 Bq/kg. acceptable levels of specific
activity of strontium-90 is 111 Bqg/kg (NRB-99) in
wild vegetation. Levels of cesium-137 in these kinds
of wild plants Issyk-Kul region amounted to 1,9-
2,8 Bg/kg, an average of 2,3 Bq/kg, with acceptable
levels of specific activity of cesium-137 in wild
vegetation-74 Bg/kg (NRB-99). The concenration
of artificial radionuclides in the water. Results of
radiochemical analysis of water samples of Lake Issyk-
Kul have shown that the specific activity of artificial
radionuclides below the radiation safety standards.
The specific activity of strontium-90 in water ranges
from 0,015 to 0,036 Bg/l, compared to a standard — 5
Bg/l (NRB-99). The specific activity of cesium-137
in water ranges from 0,043-0,065 Bqg/l, with NRB-99
— 11 Bg/liter. In the bottom sediments were also found
low concentrations of these radionuclides. Thus, the
results of our investigations have not revealed the
presence of anthropogenic contamination of Issyk-
Kul region artificial radionuclides (strontium-90 and
cesium-137). Their specific activity in the objects
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of the natural environment of the region is within
background values.
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JKymvicma mabueu paouayusuvly Oeneellin 3epmmey
Hamuoicenepi KeimipiieeH, 0eme mexHoeeHOIK Jicone maodueu
paouoHykauomepoiy blcmuvikkon atimazvinoazel  mabueu-
MEXHO2EHOIK  DKOJICYlienepOecl  MaOeHU JcaHe  dcadativl
eciMOikmepoe MonueEpi AHLIKMANRAH.
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B pabome npeocmaenenvl pezyiomanivl usmepeHuil npu-
POOHO20 PAOUAYUOHHO2O (DOHA, UCCAEO08AHO COOEPHCAHUE
€CTecmeeHnbIX U UCKYCCMBEHHBIX PAOUOHYKIUOO8 8 NOYBAX,
KYIbMYPHBIX U OUKOPACHYUWUX PACMENUAX NPUPOOHO-MEXHO-
2ennbIx aKocucmem HpuuccolkKynvs.

C.T. Hypmaszun, C.C. Kooezenosa, .M. /Kapkoea, O.A. Pewiemosa

MOP®OJOI'MYECKOE UCCJTEJOBAHUE BHYTPEHHUX OPITAHOB
OTAEJIbBHBIX BUJAOB Pblb, OBUTAIOIIHUX B PEKE UJIE B PAMOHE IIJIOTUHBI

Kasaxckuil nayuonaneHolil yHueepcumem umenu anb-Dapabu

Ilposedeno namomopghonocuueckoe ucciedosa-
HUe OP2aH08 JICeNyOOUHO-KUUEUHO20 MPAKma, ne-
yenu, dcabp, noI08wIX Jicenes y ocodell xucepexa, cy-
oaka, cazaua, obumasuiux 6 pexe e 6 paiione nio-
munwvl Kanuaeaiickou I'9C. YV ecex uccneoosanmnvix
ocobell OblIU BbIABLEHbL MOPGOLOcUNECKUE USMEHEe-
HUsL KOMIEHCAMOPHO-NPUCHOCOOUMENbHO20 XAPAK-
mepa, eblpadceHHbvle 8 OoNbULell CMENeHU 8 NeYeHU
u ocabpax. OHU BLIPANCATUCH 6 YEENUUECHUU KOU-
yecmeda CAU3UCMbIX U NAJIOYKOGHIX KIIeMOK 6 dnume-
JUU HCADEPHBIX T1eNeCmKO8, NOAGICHUU CAUUCTIBIX
KIemoK 8 dNumenuil 1enecmoukos, S6J1eHUIX omeKd
8 INUMENUU HCAOEPHBIX TeNeCmKo8 U J1aAMeill, 6ie-
HUAX OMeKa 6 NePUBACKYJSPHbIX NPOCMPAHCMEAX
neyeHu, MOHOYUMAPHOU U JUMPOYUMAPHOU UH-
Qurvmpayuu nepusacKyIAPHLIX NPOCMPAHCME Ne-
yenu, TUMPOYUMapHol uHGUILMpPaAyUU dNUMmenus

Kuweynuka. Y ocobeil cazana 6 neuenu, scabpax,
AUYHUKAX ObLIU OMMedenbl Mophonocuyeckue usme-
Henus decmpykmueno2o xapakmepa. Onu bipaica-
JUCH 8 0eCMPYKYUU COCYOUCMO20 CLOSL OMOETbHBIX
HCADEPHLIX NAMENT ¢ ABLEeHUAMU 2eMocmasd, 00-
WUPHBIX 8OCNAIUMENBHBIX NPOYECCAX U HeKpomuye-
CKUX UBMEHEHUSX MKAHU nedenu, HAPYUeHUsIX coCy-
oucmo2o pycia (Kposousnuanus, omexu, mpomoossl
NEYCHOUHBIX apmepull) U HCeruesbleo0suux nymei
nevenu, paspacmanuix CcoeOUHUMENbHOU MKAHU
cmpomvl  neuenu, 0e2eHepamusHbiX USMEHEeHUsX
ooyumos 8 auuHuxax. Beipasxcennvie namomopgpo-
JlocudecKue usMeHenus y u3yueHHvix ocobell cazana
Mo2ym 0bimb 00BACHEHbL meM, YMo CA3aH KaK OeH-
mogae 6 bonvuell cmeneHu noosep2aemcsi 6030¢eli-
CMBUIO 3ASPAZHAIOWUX BeUleCTNE, KOMOPble NPUBO-
0sim K namoioeudeckum UsMeHeHUsIM OP2AHO8.



