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ELECTROPHORETIC STUDY OF POLYMORPHISM OF GRAIN STORAGE
PROTEINS IN THE SIBERIAN SPECIES OF THE GENUS LEYMUS
HOCHST. (POACEAE)
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the Russian Academy of Sciences, Russia, Ulan-Ude
A.V. Agafonov
Leading ResearcherCentral Siberian Botanical Garden Siberian Branch of the
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Summary

Eighteen species of the genus Leymus
Hochst. in Siberia are represented by a large
number of local populations geographically
isolated. Herbarium and living material of
the species collected in Southern Siberia
was studied. Most of populations were
heterogeneous morphologically and more
or less differed from each other in the
range of variation. An electrophoretic
analysis of storage endosperm proteins of
individual seeds in selected populations
was carried out. All populations (except
for L. racemosus ssp crassinervius) were
characterized by wide polymorphism in
polypeptide patterns. Certain seeds from
heterogeneous populations were been
identified as interspecific hybrids.

In Southern Siberia the genus is
represented by a large number of
local populations that sometimes are
geographically isolated. Analysis of
populations in different regions showed
that most of them were heterogeneous
morphologically and more or less differed
fromeach other by arange of polymorphism.

Key  words:  SDS-electrophoresis,
storage proteins, taxonomy, Ssystematics,
Leymus.

Introduction
The genus Leymus contains perennial

rhizomatous cross-pollinating grasses with

genomic constitution of NsXm haplomes
and 2n=28, 42, 56, 84 [1, 2, 3]. A. Love
[2] followed N.N. Tzvelev [4] in respect
of taxa of the genus from territory of the
former Soviet Union. For Siberian area
a taxonomical system was proposed by
G.A. Peschkova [5]. List of taxa for the
Leymus genus of Asian Russia has been
expanded to 24 taxa [6]. The revision of
genus N.N. Tsvelyov and N.S. Probatova
[7] in the genus Leymus included 32 taxa
in the flora of Russia. Eighteen species and
2 subspecies have been recognized, 6 from
which were described as new ones (Table
1) [5].

In Southern Siberia the genus is

represented by a large number of
local populations that sometimes are
geographically isolated. Analysis of

populations in different regions showed
that most of them were heterogeneous
morphologically and more or less differed
from each other by arange of polymorphism.

In the last years many new species
have been described from the territory of
Southern Siberia [8, 9] and from China [10,
11, 12, 13]. Therefore, the current number
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Table 1. Taxa of the genus Leymus distributed in Siberia according to Peschkova [5]

Sect. Leymus Hochst.:
L. interior (Hulten) Tzvel.

et Kir.) Tzvel.

L. racemosus (Lam.) Tzvel. subsp. klokovii Tzvel.
L. villosissimus (Scribn.) Tzvel.

Sect. Anisopyrum (Griseb.) Tzvel.

L. buriaticus Peschkova

L. chinensis (Trin.) Tzvel.

L. multicaulis (Kar. et Kir.) Tzvel.

L. ramosus (Trin.) Tzvel.

L. tuvinicus Peschkova

L. racemosus (Lam.) Tzvel. subsp. crassinervius (Kar.

Sect. Aphanoneuron (Nevski) Tzvel.:
L. akmolinensis (Drob.) Tzvel.
L. angustus (Trin.) Pilger

L. chakassicus Peschkova

L. dasystachys (Trin.) Pilger

L. jenisseiemis (Turcz.) Tzvel.
L. littoralis (Griseb.) Peschkova
L. ordensis Peschkova

L. ovatus (Trin.) Tzvel.

L. paboanus (Claus) Pilger

L. secalinus (Georgi) Tzvel.

L. sphacelatus Peschkova

of species could be increased more by using
the monotypic concept or geographical
criteria. No biosystematic data concerning
Asiatic taxa were found.

An attempt to identify biotypes with
use of SDS-electrophoresis of storage

endosperm proteins was undertaken.

Materials and methods
Herbarium, seed and living material of

Leymus species was collected in Irkutsk

Oblasts and Buryatia (Southern Siberia).
Taxonomic identification of accessions
was carried out following Peschkova
[5]. Preparation of endosperm protein
extracts and SDS-electrophoresis were
carried out according to Laemmli [14]
with modifications [15]. A geographic
studied

origin of Leymus accessions

electrophoreticly is shown in Fig. 1.

% L. chinensis

@® L. ordensis

A L. buriaticus
L. littoralis

Fig. 1. The map of origin of Leymus accessions from Buryatia and Irkutskaya oblast.
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Results and discusion
A detailed type
specimens in St. Petersburg (LE) and

study of species

Novosibirsk (NS) did not give answers to
many issues of intra-generic differentiation.
The main mode of species reproduction is
the combination of vegetative (rhizomes)
and spermatic (cross-pollination) ones. As
a result even rather distant (conditionally
intersectional) hybrids possessing absolute
sterility can produce vital clones and take
up a certain territory. The descriptions
of some species and diagnostic keys are
constructed overly complicatedly and
contradictorily in a series of positions.
Thus, some morphologically heterogeneous
populations in Altai and Buryatia included
from 3 to 7 morphotypes, plants of each
of them produced more or less amount of
seeds. Since variation of basic diagnostic
characteristics (pubescence of leaves and
lemmas, glume length and width, number
of spikelets per node) was revealed,
boundaries between some minute species
seemed to be extremely problematic.
Therefore, concerning Siberian taxa of
Leymus, we will share Peschkova‘s [5]
system until new biosystematic data are
obtained.

Thus, the analysis of populations of L.
secalinus s.str. in several regions of Buryatia
(including classic location) showed that
anthers were closed and seeds were
absolutely absent. By hypothesis this taxon
arises permanently and polyphyleticly
as an inter-species hybrid L. littoralis x
L. chinensis or exists as one of polyploid

(aneuploid) race. On the other hand, a

number of mixed subpopulations of these
species and semi-fertile individuals were
collected and studied electrophoreticly
(see below). Probably, one of hybrid
(introgressive) combinations of L. littoralis
and L. chinensis has been recognized as
L. buriaticus in the classic location [8].
Furthermore, some doubt should arise about
close relationships of these genotypes with
those from Yakutia-Sakha Republic.

which
G.A. Peschkova [8] comparatively widely

L. ordensis according to
spreads in Southern Siberia could be
mentioned as a most problematic taxon
in Siberia. In our opinion this taxon was
described as a new cespitose species quite
erroneously. A study of type specimens
(LE, St. Petersburg) showed that they were
long rhizomatous.

It is obvious that all assumptions above
should be wverified and confirmed by

biosystematic methods.

Electrophoretic analysis

Previously it has been shown that SDS-
PAGE of storage endosperm proteins
(prolamine-gluteline complex) can be used
for electrophoretic characterization of
genotypes and as indicators of a population
status in the genus Elymus [16, 15, 17].
The main advantage of grain proteins as
genetic markers is that living plants are not
required because the endosperm proteins
keep their electrophoretic properties for
many years.

Weight of dry grains isolated from
lemmas and paleas of different Leymus

species averages between 1.0-1.8 mg in L.
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Fig. 2. SDS-PAGE polypeptide patterns of endosperm proteins of Leymus ordensis (A) in comparison
with geographically close (B-D) and relatively distant (E) populations of L. chinensis. Random seed
samples from different plants of population, same seeds in electrophoretic variants —-Me (above) and
+Me (below). St — Elymus sibiricus, ALT-8401.
A — L. ordensis ORD-0430; L. chinensis: B— OLH-0409; C — OLH-0410; D — OLH-0412;

E - KUO-0404.
chinensis, 1.2-2.0 mg in L. littoralis and Monomeric proteins (variant —Me)
10-24 mg in L. racemosus. mostly have to be considered among

Fig. 2 shows a variation of polypeptide prolamines and are characterized by a range
patterns in populations of L. ordensis of molecular weight from 30 to 60 kD. A
in comparison with populations of L. high level of prolamine polymorphism was
chinensis in electrophoretic variants — Me observed in all populations of L. ordensis
and +Me. and L. chinensis. Invariant prolamine
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polypeptides were revealed in the range
of REM 25-37. This kind of polypeptides
kept their relative electrophoretic mobility
(REM) after 2-mercaptoethanol treatment
analogously to those in some Elymus
species [15].

Polypeptides with a molecular weight
of 28 to 35 kD changed their REM, which
indicated a presence of internal S-S bonds
(cystine) in this type of prolamines. In the
variant +Me several electrophoretic bands
were revealed on gels, which probably
HMW

subunits in L. ordensis and L. chinensis

were gluteline subunits. The
occurred in the range of REM 3-8.

Significant variation in electrophoretic
patterns has neither confirmed nor
disproved the taxonomical rank of L.
ordensis and makes numerical analysis

difficult. Nevertheless, presence of common

components of REM 3-8 and REM 43-50
in patterns of two species could testify to
their common gene pool and mutual
crossability.

Random seed samples from different
Leymus species were compared (Fig. 3).

The most overlapping of individual
polypeptides for species L. chinensis, L.
ordensis and L. buriaticus was found out in
the range of REM 3-8, that corresponded
to HMW subunits. These polypeptides
were found to be similar in REM with
those in L. littoralis, but distinguished from
subunits of L. racemosus in REM 9 and 11.
The electrophoretic patterns of separate
seeds of the latter species differed from
each other in very few components, that
evidently reflected a narrow gene pool of

its population.

10
o
30
o |ao
50
L 60
70

- 8

KD St 12 3 4 56 7 8 91011 12 13 14 15 16 17 18 19 20 21 22 23 REM

A B C

D E F

Fig. 3. SDS-PAGE polypeptide patterns of endosperm proteins of Leymus species. Random seed samples
from different plants of populations, electrophoretic variant +Me.
A — L. chinensis TUR-0415; B — L. ordensis ORD-0430; C — L. buriaticus GUS-0429; D — L. littoralis
ORO-0417; E — L. littoralis SUL-0432; F — L. racemosus ssp crassinervius BUR-0416.
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To confirm a permanent interspecific
hybridization in mixed populations, an
electrophoretic test was made. Besides
typical plants of L. littoralis and L.
chinensis, seed samples from intermediate
plants (conditionally “I-seeds”) were
studied (Fig 4). A seed set in all plants in
the population was low, as not more than
5-10 grains per spike. Some plants being
morphologically close to L. chinensis had
long pubescent lemmas and (or) elongated
glumes. Seeds from these plants were
weaker than from typical ones.

The results of the test showed that for L.

less than variation within the seed samples
from different plants of population (B),
particularly in the range of REM 30-85.
These data support predominantly cross-
pollination in Leymus species as it was
shown by K. Jensen et al. [18]. In the
samples of I-seeds the pattern C-13 was
similar with L. littoralis B-11 in a range
of REM 37-52, whereas patterns C-14 and
C-15 were similar to L. chinensis D-16
and D-18 in a total range of REM. It also
supported a hybrid origin of intermediate
plants which had low but not zero seed

fertility and possibility for stable vegetative

littoralis variation within the seed samples reproduction.
from the same spike (A) was just slightly
{1l =1 ==t =t A it = i —
: =10
84 o
- 20
8 4 g5 |
fos e - 30
46 |- -y R [
= Sl
36.5 60
=Tl
30 [
{ |8 : K
— 3 P JUNEEIITE B8 B 9N .
kD St1 2 3 4 56 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 REM

A B

C D

Fig. 4. SDS-PAGE polypeptide patterns of endosperm proteins in the mixed population of Leymus
consisting of L. littoralis OR0O-0417 (A, B), L. chinensis OR0O-0416, (D) and morphologically intermediate
plants (C). Single seeds in the variant +Me. A — seeds from an identical spike;

B, C, D — seeds from different plants.
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Thus, the electrophoretic analysis of
storage endosperm proteins of individual
seeds in selected taxa of the genus Leymus
showed that all populations (except for
L. racemosus ssp crassinervius) were
characterized by wide polymorphism in
polypeptide patterns. Certain seeds from
heterogeneous populations were identified
as interspecific hybrids.

A living collection of natural biotypes
of Leymus, which is being created in the
Central Siberia Botanical Garden for
Siberian taxa, is required for biosystematic
study. It could be presupposed that some
minute species should be relegated to
infraspecific rank within large-scale species
on the basis of phylogenetic relationships.
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Leymus Hochst. (Poaceae) Cioip
mypepoin Inekmpoghopes d0icmepi
IHOOCnEPMbL CAKMAy aKybvi30blH
nonumopgusmi zepmmey. (Poaceae)

Axoamna
Jlaiima wen  Leymus on  ceai3
mypaepi  (Xexcm. Cibip eeoepagusnvik

OKWIAYNIAH2AH — JICEPRINIKMI  XAJIbIKINbLY
YIKeH CaHblH YCbIHObL. OKblObl 1 epbaputl
yreinepi oicone Oymycmik Cioip scunanean
mipi mamepuanovl mypiepi. En nony-
JAYUALAD  2emepO2eHOl  MOPPONOUANIBIK
KON Hemece 632epeiumiK ayKblMbIHOG2bl
0ip-0ipinen kem op mypai. Orexmpogho-
pe3 6mKI3IKI3 Mypai Jcexe NONYAAYUAHbIH
MyKblM ~ 3HOOCHepma  cakmay  bOeno-
kmap manoay. bapnvix mapanvimoapui
(L. racemosus  subsp  Kocnaeanoa,
XANLIKMbLY. Crassinervius) noaiunenmuomix
cnekmpi  Key noaumopguzmi cunamma-
naovl. eemepoeenoi nonyaayus Keibip
MYKbIM Mypapanvik 0y0aHoapobiy peminoe
AHBLIKMANObL.

Oxmycmik Cibipoe Jrcepeinikmi
NONYNAYUALAPOLIH KON CAHblL Oap, on1ap Keli-
0e 2e0epadusnblK HCaA2bIHAH OKUIAYIAH2AH.

Op mypai aumakmapoazavl NONYIAYU-
anapoel  manoay — onapovly — KOnwiniei
MOPQPONOUANBIK ~ JicAsblHAH — OIPKeKi

emec oicoHe Oip-Oipinen noaumoppuzm
AYKbIMbIMEH epeKUlesieHeeHIH Kopcemmii.

Tyuinoi cesdep: SDS-arexmpoghopes,
cakmay 6enoKkmap, maxkCoOHOMUsL, Hcylerey,
Leymus.

Hccneoosanue nonumopgusma 3anacnwvix
0enKoe InH0OCnepma Memooamu IieKmpo-
dopeza y cubupckux euooe pooa Leymus

Hochst. (Poaceae).

Aunnomauyus

Bocemnaoyame 6uoos pooa xonocHsx
Leymus (Hochst. ¢ Cubupu npeocmaére-
Hbl OOLUWUM KOIUYECTNBOM 2eozpaghute-
CKU U30IUPOBAHHBIX JIOKANbHLIX NONYJIs-
yu. M3yuenvt cepbapHuvle 0bpasyvl u Hcu-
80U Mamepuan 6udos, coopannvix 6 FOoic-
noti Cubupu. bBorvwuncmeo nonynayui
ObLIU HEOOHOPOOHBIMU MOPHONI0CUUECKU U
OoJiee unu MeHee OMIUYAIUCH OPY2 OM OPY-
ea 6 ouanaszowe usmenyusocmu. Ilpoge-
OeH 2IeKmpoghopemudeckull aHAIU3 3anac-
HbIX 0enK08 3HOOCnepMa OMmOeNbHbIX ce-
MSH 8 paA3HbIX nonyaayusax. Bee nonynayuu
(3a uckarouenuem nonyasayui L. racemosus
subsp. crassinervius) xapakxmepuzo8anucs
WUPOKUM  NOTUMOPPUIMOM 8 NOAUNEN-
muoHvIX cnekmpax. Hexomopvle cemena
U3 2emepo2eHHbIX NONYAAYUL ObLIU UOEH-
MUGUYUPOBAHbL 8 KAYECTNBE MENHCBUOOBBIX
2uUOpU08.

B FOocnoii Cubupu poo npeocmasien
OONLUUM KOTULECMBOM JIOKANbHLIX NONY-
JAYUL, KOmopble UHO20A 2eoepaguuecKu
uzonuposamvl. Anaruz nonyiayuii 6 pas-
HbIX Pe2UOHAX NOKA3AJ, YO OOIbUUHCINEO
U3 HUX ObLIU HEOOHOPOOHBI MOphonouye-
CKU U OoJlee UNU MeHee OMIUYATUCL Op)e
om Opyea Ouana3zoHoM HOAUMOPDUIMA.

Knrouesvie cnosa: SDS-srexkmpogpopes,
3anacHvle OenKu, MaKCOHOMUs, CUcmema-
muxka, Leymus.
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Summary

This article provides issues about the
ecology and prevalence of Caucasian moles
in Artsakh mammals fauna. The explained
the reasons the changes of their namber.
Also have shown their activities and the
specifications of their breeding.

Zoologists are concerned with the study
of animal distribution patterns depending
on the climatic conditions, landscape
areas, habitation etc. In this regard the
mountainous areas are of great interest,
with the diverse impact of the biogenic and
non-biogenic factors. Artsakh, as a mou
ntainous country, has a three-dimensional
location, and is surrounded by north latitude
39 23’50 and east longitude 40 3348 and
46 17'15" coordinates (Mnatsakanyan,
Arakelyan, 2005) where the relief absolute
differences are 3600 m above sea level (the
highest point of the mountain range Mrov
is the «Ariutyan ler» peak, which has 3724
m height and the lowest is «Sev jury, which
has 112 m height). All the landscape zones
are vividly expressed here with a smooth
interchange. As other class representatives,
the changes of the Caucasus moles number
and prevalence are directly connected with
human activity.

Key words: Artsakh, fauna, caucas-
sianmoles, prevalence, habitat, activity

Introduction. Zoologists are concerned
with the study of animal distribution
patterns depending on the climatic
conditions, landscape areas, habitation etc.
In this regard the mountainous areas are
of great interest, with the diverse impact
of the biogenic and non-biogenic factors.
Artsakh, as a mountainous country, has
a three-dimensional location, and is
surrounded by north latitude 39 23'50”
and east longitude 40 33'48"and 46 1715
coordinates

2005) where the relief absolute differences

(Mnatsakanyan, Arakelyan,

are 3600 m above sea level (the highest
point of the mountain range Mrov is the
«Ariutyan ler» peak, which has 3724 m
height and the lowest is «Sev jur», which
has 112 m height). All the landscape zones
are vividly expressed here with a smooth
interchange.

As other class representatives, the
changes of the Caucasus moles number
and prevalence are directly connected with
human activity.

Material and methods. The studies

were conducted in all landscape-climatic
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zones in different regions of Artsakh in
1999-2016. The animal catching was
implemented by means of mole livetraps.
The mole livetraps were left in the same area
for one or two days. The data of prevalence
and presence of the Caucasian moles were
acquired by routing methods (Novikov,
1953; Avagyan, 2010; Hayrapetyan, 2014)
as a result of visual observation. The
studies were implemented during different
seasons. The Routes length, depending on
the terrain, was average 5-8km per day.
Classic methods widely applied in
zoology were used for morphological
(Kuzyakin, 1944;
2003;) and
statistical elaborations of morphological

measurements
Yavruyan, Hayrapetyan,
measurements were conducted by means of
biometric methods. The criteria of Styudent
were employed to check the reliability of
the morphological results. (Lakin, 1990).

Summary of the results. In the
Artsakh fauna the Caucasian moles are not
frequently found. They prefer to settle in
broadleaf and foliate forests, in pre forestry
and after forestry zones where soils are
moist, fragile and rich with earthworm,
various representatives of arthropods.

In our environment the structure of
the Caucasian moles areals are spotted
as a result of not homogeneous altitude
and horizontal landscapes. According
to the data presented by Vereshchagin
(Vereschagin,1959), these moles can be
found around the Tartar river, 700-1600m
above sea level. However, according to our

studies they can climb up to 2500-2600m

sea level and can be found in the sub-alpine

zones (Yavruyan, Hayrapetyan,2003).
Till 2014 the prevalence of these animals
was limited to the Khachen and Tartar
rivers valleys forests and coastal areas
(Hayrapetyan, 2014). Further studies
showed that they could be found in the
foothill foreststeppes and mountainous area
forests of Martuni, Askeran regions. These
animals demonstrate high flexibility in the
selection of habitat and can live in different
environments.

In our country the economic activities of
the humans, including logging, fire, illegal
cattle grazing, appropriation of the new
agricultural lands, particularly preforest
areas, have a negative impact on the
prevalence of the Caucasian moles.

Thus, the results of our observations
made in 2004-2016 imply that the number
of these animals widely fluctuates (diagram
1). The following diagram demonstrates
that the population of the Caucasian moles
both in the same place and in different
places has widely changed.

In Khachen and Khramort areas the
included 2

individuals in 1 km route in 2008. Since

number of these animals

2009 the number of the Caucasus moles has
increased in Khramort area. In Khramort
and Martakert areas the increase of moles
was due to the warm and mild winter,
enough soil moisture and abundance of
food. The decrease of their number in
Martuni, on the contrary, was due to the
severe winter and prolonged drought.
logging,

As elsewhere, the land
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Diagram 1. The number of Caucasian moles in 1 km route.

appropriation and irrational use of grazing
pastures led to the reduction of the Caucasian
moles habitats. Tree-shrub vegetation cut
in arid zones is very dangerous for these
animals as it leads to quick soil drying.
The Aridal landscapes, the reduction of the
vegetation cover and the soil erosion also
lead to soil dispersion and dry, thus creating
unfavorable conditions for these animals.
Caucasian moles are middle size animals
of their class. In our country there are
aberrations in morphological measurements
of the moles’ different populations.
Thereby, the populations ofthe Caucasian
moles studied in the northwestern part of
the Artsakh Republic were larger than the
populations in the southeastern part, the
medium size populations were found at the
central part. The male moles body length
studied In Tartar valley was about 120-124
mm, the female moles body length was

around 129-132 mm, in Khramort area it

was accordingly 114-118 mm and 115-126
mm, in Martuni region 105-111 and 98-108
mm.

A number of mammals that spend most
of their lifetime under the ground have
different kinds of den. Some species have
quite simple dens, for instance mouse
rodents, gophers which are located not in
great soil depths and have protective effect,
or have complex dens at different depths,
such as moles, etc. According to our data
in the Tartar river valley (in the Tonashen
forest) the dens depth is over 10-17 cm,
in the valley Khachen it is 15-20 cm, in
the Khramort forest it is 10-14 cm, and in
winter it is quite deeper. Different years’
data showed, that in the summer drought
their dens are quite deep and can reach 70-
90 cm, for example in the area of Martuni
the den’s depth was 80 cm in 2009, in the
area of Martakert it was 90 cm. In wet years
like 2011, 2014, and especially in broadleaf
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forests the passageway depth under the litter
reached 5-8 cm, in the glades it reached 10-
11 cm.

As aresult of land drainage we have also
observed them in the soil surface, which
illustrates that they come to wetlands, so
we can say that they migrate from the dry
areas. Our observations have also showed
that they do nutritional migration, too.
Thus, the results of observations made in
different landscape zones show that many
invertebrates, serving as food, live in 20-
25cm depths. In drought and hot summer,
when the upper layers of soil begin to
desiccate and their main food earthworms
move to the estuaries, glades, the depth of
hunting area of the Caucasian moles can
reach up to one meter and more. The same
is observed in winter, when the surface of

the upper soil layers get cool.

Under our conditions these animals are
active the entire year, but as noted by a
number of scientists (IToros, 1960; IOnuH,
1989), in Artsakh a seasonal change in their
activity has also been recorded (Diagram
2). If the moles activity is judged by the
frequency of falling into the livetraps,
the highest season is recorded in spring
and autumn, As Diagram 2 demonstrates,
the spring and autumn seasons in Artsakh
are distinguished by the large amount of
precipitation, which provides sufficient
moisture to soil and contributes to the
accumulation of the earthworms which are
the main food for Caucasian moles in the
upper layers of the soil.

And this in its turn contributes to raising

the level of mole activity (Diagram 2).
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Diagram 2. Dependence of the Caucasian moles activity on precipitation and air temperature
Note. 1 precipitation, 2 temperature variations, 3 moles activity.
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In spring, especially in May the young
become independent and by staying in the
old passageways significantly add up the
number of the moles, also increasing their
activity rate. In June, July and August,
when the temperature rises (+ 26-30 C),
the Caucasian moles activity gradually
decreases. This is explained by the fact that
small amounts of rainfall evaporates very
quickly, the soil becomes less damp which
has a negative impact on the invertebrate
fauna, and this in turn affects the moles’
hunting conditions. In late September their
activity, due to the increasing precipitation,
rises again. But this does not mean that
the moles activity stops completely during
the summer, otherwise they hunt their
prey rather successfully in the deeper
underground channel. In foothill zones
(500-1000m) the activity is recorded until

late November,

Even in snowless and warm winter it
can last until the first half of December.

In a middle mountainous zone (1000-
2000 m), regardless of climatic conditions,
especially in the northwestern part of the
Republic Armenia, the Caucasian moles
activity decreases or stops completely at
the beginning of November, in the high
mountains zones (2000 m or more)-after
October 18-20.

According to our studies in Tartar as of
February 18, 2006, the Caucasian female
moles were pregnant and judging by the
small sizes of embryos the pairing had
begun in early February and the first cubs
were born after May 15. Their pregnancy
lasts about 6-6.5 weeks. During the
summertime the moles’ cubs did not fall
into the livetraps. Sometimes the birth
was delayed and the cubs appeared in
late August or early September. The new
generation comes up to 6 cubs, on the
average-4.

Table The Caucasian moles’ cubs gender-age composition in various locations.

) ) Number, sex and percentage
Meeting place The study period Number
3 % Q %
15.06.2009 5 2 40 3 60
4.07.2010 5 62,5 3 37,5
Martakert
18.06.2012 11 5 45,5 6 54,5
20.06.2015 10 5 50 5 50
16.06.2009 9 5 55,5 4 44,5
Martuni 4.07.2010 10 4 40 6 60
20.06.2011 11 4 36,4 7 63,6
20.06.2010 12 6 50 6 50
Khramort 18.06.2013 13 6 46,2 7 53,8
12.06.2014 11 5 45,5 6 54,5
Total 100 47 53
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According to the observations gender
relations in different generations have
changed. From our perspective, it depends
on the ratio of the overwintered population
sexes (Table), however as shown in the
table, the sex ratio of the generation of 1:
1.1 is in favor of females.

Despite the fact that moles have
underground lifestyle and rarely leave their
holes, they become victims of predators.
The Caucasian moles are fed by different
predators, beasts and birds, the latter wait
near moles’ dens. Besides, weasels can
enter the underground passageways. This
is evidenced by the fact that weasels have
been found in the moles’ livetraps quite a

lot of times.
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Apuax Pecnyonukacwvinoa (Taynvt
Kapaoax) Kaeka3zovlk KepmuvluKan IKo-
JLOZUACDHL HCIHE MAaAPAMBbLIIYbl

Axoamna
byn maxanaoa Apyax cymxopexminep
daynacvl Kaskazovlk KopmviuiKan 2K010-
2UACDHL JCOHE MAPATYbl MYPAlbl MOCETeep
Kapacmuipaobi. Onapoviy CAHObIK
e3eepicmepiniy cebenmepi myciHOIpinOi.

Conoaui-ak, onapovly  6enceHOinikmepi
JHCOHe — CeNeKYUACHIMbIY — epeKulenikmepi
KOPIHOI.

buonoemap knumammulk scazoatinapeaa,
JHcep aHowagmolHa, mypaviH yliee HcoHe
m.6. O6aUNaHbLICMbL AHCAHYAPAAPObI Ma-
pany 3aHObLILIKMAPLIH 3epmmeymMel  ali-
Hanvicaovl. Apyax, MOY ntainous enoe
bap yw onuemoi OpblHOApbl, OKPYHCEH-
Hoti conmycmik enoikmiy 39 23°50” scomne
woievic  oounvikmoly 40 3348 scone
46 17'15" koopounammapwr (Mnaya-
kansHn, Apaxenan, 2005), owcep bOeoepi
abconrommix  atbipmawsiivikmap 3600
M meHi3 OeHeellieH el OUIK HyKmeci-may
acomacvinvly Mpos-oyn «Ariutyan Jlep»
nuk, 3724 m buikmiei memen 601b1n maovl-
naowl «conm-oxcyp, on 112 m ouikmixmen,).
Mynoa 6apavix ranowagpmelx avimaxmap
Olipkanvinmsl 63apa  AIMAcyMeH AUKbIH
koepinedi.  Tonmwiy  backa  oxinoepi
cuskmol Kaexkazovlk Kpommapowviy cambi
MeH — mapanyvlHuly — 032epyi  a0aMHblH
Kbl3Memimer mikeell OalaHbiCmbl.

Tyuinoi ceszoep: Apyax, ¢ayna, Kas-
Ka3 Kpomwl, mapaiybl,oMip cypy opmacsl ,
bencenoiniei, kooeri.

DKonozua u pacnpocmpamnenue KagKas-
CK020 Kpoma 6 pecnyonuke Apuax
(Hazopuwuii Kapabax)

Aunnomauyus
B oannoii pabome o6oowaromes sonpo-
cbl 00 9KONI02UU U PACNPOCMPAHEHHOCHU
KABKA3CKUX KPOMO8 8 ¢hayHe MmieKanuma-
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rowux Apyaxa. Beiacnaromces npuyunsl u3-
MEHeHUs! 8 YUCTEHHOCMU MIEKANUMAIOWUX.
Takoce npeocmagnenvl 0cobOeHHOCMU aK-
MUBHOCIU U PAZMHONCEHUS.

3o0n02u 3aHuMarOmcs uzyuenuem 3aKo-
HOMepHOCmell paAcnpeoeneHuUsl HCUBOMHbIX
8 3a8UCUMOCMU OM KIUMAMUYECKUX YCI0-
8Ull, 1aHOWahmos, mecm ooOumanus u m.
/. B smom ommuowienuu 2opHvie paiioHvl
npeocmasnaiom O0abUlol UHmepec ¢ pas-
HOOOPA3HBIM 8030€licmauem OUO2EHHbIX U
Hebuoz2eHHvlx pakxmopos. Apyax, Kak eop-
HAs cmMpauia, umeem mpexmepHoe Mecmo-
NON0JICEHUE U OKPYIHCEH KOOPOUHAMAMU
cesepHoul wiupomol 39, 23 50 u 6ocmounoi
doneomwt 40 33, 48 u 46 17 15 (Mnayaxa-
Han, Apaxensn, 2005). ) 20e abconromuvie

paznuuus pervegpa cocmasaaiom 3600 m
HAO YpOBHEM MOps (camas blCOKAs Mou-
Ka 2opHoz2o maccusa Mpoe nux «Apuy-
MAH Jep», 8blCOMA KOMOPO20 COCMABIIs-
em 3724 m, a camas nuskas «Ceg 10p», 6bi-
coma xomopozo cocmasnsiem 112 m). Bce
Janouwagmuvie 30HbI 30€Cb SPKO BbIPA-
JHCEeHbl NAABHBIM 83aUMo0Omenom. Kak u y
opyeux npedcmagumerneil K1accd, umeHe-
HUSL YUCTEHHOCMU U PACNPOCMPAHEHHOCMU
poounok Ha Kasxasze nanpsamyio cesazamnwl ¢
0essmenbHOCMbIO YeNl08eKd.

Knrouesvie cnosa: Apyax, ¢ayna, xas-
KA3CKUtl  Kpom, pPacnpoCmpaHenHoCmb,
cpeda oOUmMaHus, AKMUBHOCHb, PAZMHO-
JHceHue.
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YAK:372.857:004

NCHOJBb30BAHHUE CLIL TEXHOJIOT'MU HA YPOKAX BUOJIOTUH
CLIL TEXHOJIOTUACBIH BUOJOTUS CABAFBIHIA TAUJIAJIAHY

I'.'K. TyaunnaunoBa, T.B. I'appusiosa
Ilasnooapckuii cocyoapcmeennwlii nedazo2uveckuti uHcmumym, 2. Ilasnooap

Aunnomauyus

B cmamve onucvigaromes ocHosHvle
amanwvl ypoka no CLIL mexnonoeuu, npu-
8€0€eHbl NPUMEPbL 3A0AHUL, UCNOTIb3YEeMbIX
Ha oununesanvuwvlx 3aumsmusax. Oowum u
aghhexkmuenvim  cnocobom cmpyKmypu-
POBAHUA YDOKA AGNAEMCs pazoeieHue e2o
Ha mpu smana: 00, 80 8pems u nocxe (pre,
while and post). /lee cmpameeuu uwacmo
CBA3aHbL C NOO20MOBUMENILHOU CMAOUel.
nepeoe — UCHONb30BAHUE MYTbIMUMEOULL-
HBIX pecypcoé (Hanpumep, 8uodeo, u30opa-
JCeHull, 36yK08 U 2paguxu) u emopoe —
co30anue cyeHapusi 01k UHOYKMUBHO20 UC-
credoganus. B ocnosnyro wacme ypoxa yuu-
meilb MOdCem UCNONIb308aMb camvle pas-
HooOpasHble Memoowl. Hamu paccmompe-
HA MemoouKka cocmasieHus maonauy OJisi
8bIABNICHUS. NPUYUHHO-CTIEOCBEHHBIX C6sl-
3ell U 00yueHUss NOPAOK) CI08 8 NPEDJIoHCe-
Husax. Ha saxmouumenvsnom smane Kpatine
8AHCHO 0AMb OYEHK)Y 08YM COCMABIAIOUUM
ypoxa no CLIL mexuonoeuu: npeomemHuim
U A3bIKOBBLIM 3HAHUAM, UCNOTIb3YA MEMOObl
KpUmepuanibHou OYeHKU.

Knrouesvie cnosa: CLIL mexnonoeus,
cmpykmypa ypoka no CLIL mexnonozuu,
3a0aHusi NO OUOIO2UU HA AH2TIULICKOM SA3bl-
Ke, cyeHaputi 051 UHOYKIMUBHO2O UCCIO0-
8aHUSL.

B Hacrosmee Bpems Onaromaps pasBH-
TUIO HAYKW H TEXHOJIOTHUI HaIl MHpP CTa-
HOBUTCSI Bce OoJiee M100aTu3UpOBaHHBIM,
4TO NPpCAOCTABIIACT JIHOAAM MHOI'O BO3MOXK-
HOCTeH B cepe oOpazoBaHusi, OM3HECA U

KyJIbTypbl. Hanpumep, npoxnBaHue u Iy-

TEIIECTBUS B Pa3HbIC CTPAHBI, OOIIEHUE C
JOABMHU Pa3HBIX KYJABTYp. 3HAHHE OIHOTO
POJTHOTO SI3BIKA SBJISIETCS] B HACTOSIIIEE BpE-
MsI HEZJOCTAaTOYHBIM IS yCTICIITHOM KU3HH.
Takum oOpa3om, H3ydeHHE JIBYX JTOTMOJIHHU-
TEIBHBIX SI3bIKOB SIBISICTCS YPE3BBIYAITHO

BaXHBIM.
OueHb YacTo BTOPBIM IOIIOJIHUTECIbHBIM

SI3BIKOM SIBJIAETCSI AHIIMMCKUHM, KaK JTOMU-
HUPYIOIIMM MEXIAYHApOIHBIN S3BIK, 3Ha-
HUE KOTOPOro KpailHe Ba)KHO JJi ycIell-
HOM KOMMYHHUKAllUd Ha COBPEMEHHOM JTa-
ne. Takoe mosoxeHue Jes1 IpU3bIBaeT Hac
o0paTuTh MPUCTATbHOE BHUMaHHE Ha 00-
pa3oBareIbHyl0 CHCTEMY, OOecreynBaro-
[IYI0 HAlly MOJIOJEKb 3HAHUEM AaHIJIMU-
CKOro si3blKa. Takyke BCTaeT BOIPOC O He-
00XOAMMOCTH HM3y4YeHUs psla IPeaIMETOB
(MIpeuMyIecCTBEHHO  €CTeCTBEHHOHAy4-
HOTO LIMKJIa) Ha JIByX sI3bIKaX (Ha pOIXHOM
(mother tongue) u nonoaHUTETHLHOM (target
language). Takas cucrema (CLIL TexHomno-
rus) y)ke pazpaboTaHa 3a pyoexom, Obuia
nojjepKaHa MPaBUTEIbCTBOM ITHX CTpaH
u ycrieturHo ¢yHkiuonupyer [1, 2].
Hecmotps Ha TO, uTO (hyHIAaMEHTaNb-
HbeiM npuHiunoM CLIL TexHomoruu siB-
asercss oOyuyeHue uepe3 JIONOIHHUTEIb-
HBIA SI3bIK, Pe3yJbTaThl UCCIIEAOBAHUN 3a
pyOexkoM IMOKa3bIBAIOT, YTO YUMTENs IO-

MIPEKHEMY HCIIONIB3YOT POIHOM SI3bIK B Ka-
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yectBe ocHoBHOTO [3]. BBemenue CLIL B
MIPAKTHKY JCHCTBUTEIHHO JOBOJIBHO CIIOXK-
Has 3ama4a [4]. [IpoGnembl CBsSI3aHBI C OT-
CYTCTBHEM HJIM HEJOCTYITHOCTHIO METOIH-
YECKHX pa3padOTOK, a TaK)Ke HEAOCTAaTOu-
HOM nmoaroroBkoi yuutenei no CLIL tex-
nosiorun [5]. Cnemyer OTMETHTh, YTO BO
MHOTHX IIIKOJIaX «CTPEMSTCS Pean30BaTh
CLIL, HO HE MMEIOT HaJJIeKaIUM 00pa-
30M 00y4eHHBIN mepcoHam» [6]. [Toxoxue
poOJIEeMBbI CYIIECTBYIOT U B Halllel cTpa-
HE.

Cnemyer OTMETHTH, YTO METOJ, OIIH-
CaHHBIM B 3TOM CTaTb€, HU B KOEM CITy-
gyae He SBJISICTCS MCYCPIBIBAIOIIUM M HO-
BaTOpPCKUM. [J1aBHBIM 00pa3oM, MBI Hae-
€MCSl TTO3HAKOMHUTh C HEKOTOPBIMH XOPO-
IITUMH METOJTUKAMHU U3yYCHUS SA3bIKa Yepes
npeaMeT. MeTOHOIOTHYSCKHI pernepTyap
YYHUTEJICH JTOJKCH OBITh PACIIMPEH 32 CYET
BKJIFOYCHHSI HEKOTOPBIX OCHOBHBIX, IPaK-
TUYECKH MPOCTHIX B MPUMEHECHUU CTpare-
Uil 1151 0OydeHHUs sI3bIKaM, C T€M, YTOOBI
00eCIeYnTh JTUHTBUCTHICCKUAE CTPOUTETh-
ueie seca (linguistic scaffolding) mst cry-
JCHTOB. DTU CTPATETHH 3HAKOMBI ITPAKTH-
YECKU KXKIOMY YUHUTEIIIO.

Opaum oO6mmM U 3PPEKTUBHBIM CIIO-
COOOM CTPYKTYPHPOBAHHS YPOKA SIBIISICTCS
paszesieHue ero Ha TPH dTama: 710, BO Bpe-
Ms 1 niocie (pre, while and post): To ecTb,
9TO YYUTENb JOJDKEH JIeNarh J0, BO Bpe-
Ms W TIOCJIE BBEJCHHS OCHOBHOTO COJIEp-
*aHwus. Bce 3Tv Tpu dTana, He CIeIyeT Ur-
HOPUPOBaTh, 1 OHH JIOJDKHBI ITPUCYTCTBO-
BaTh B KaKJIOM 3aHATHH, TaK KaK KaXKJIbIi
STaIl BBITIOJIHSAET CBOM YHUKAJIbHBIC (YHK-

mu [7].

1. Pre-lesson, unu npeosapumenvhbiii
sman.

OdeHb YacTO IO TAaKUM MPUUYHHAM,
KaK SKOHOMUS BpeMs U yBEJIMYEHUE TeMIIa
ypOKa, 3Ta CTaJusi OTCYTCTBYET Ha YPOKax,
MIPOBOJIMMBIX HEONBITHBIMU YUUTEISIMHU.
Tem ne menee, ycnex ypoka mo CLIL Bechb-
Ma 3aBHCUT OT 3TOTO ATana u3-3a Toro, 4To
OH HECET TPU OCHOBHBIE LIEJIU: BO-TIEPBbIX,
pOOYIUTh UHTEPEC 00YUAIOIIHUXCSA K TOMY,
YTO OHM COOUpPAIOTCSl YUWUTh; BO-BTOPBIX,
3TO TIOMOTraeT IOATOTOBUTH CTYJIEHTOB
(ICUXOJOTMYECKH) K TOMY, 4YTO HPHUXO-
JIUT; U, B-TPETbUX, ONUPAsICh HA PEIbITY-
LU OMBIT U 3HAHUS CTYIAEHTOB, ITOMOTra-
€T CIUIAaHUPOBATh JAJIbHEUIINE IECUCTBHUS.
JIBe cTpareruu 4acTo CBsI3aHbI C 3TOM CcTa-
JUEN: TEPBOE — HCIIOIb30BAaHUE MYJIBTU-
MEAUMHBIX pecypcoB (Hampumep, BHJEO,
n300paxKeHus, 3Byku U rpaduka), u BTO-
poe — co3/aHue cueHapus JJIsl UHTyKTUB-
HOTO HUCCJIEIOBaHMS.

HeoOxonumble neWcTBus yuyuTeNns Ha
JTAHHOM JTare:

1). 5 BbIsCHSIO, UTO OOy4aroIIMecs 3Ha-
FOT 110 DTOH TEME;

2) 51 HaxoXy TEpMHHOJIOTHIO, OTHOCS-
LIYIOCS K JAHHOW TeME, KOTOPYIO yJaliue-
Csl yXKe 3HAlOT;

3) S ucnonb3ylo pa3IUYHyHO Harsi-
HOCTb JUIsl BBeJEHUS TeMbl (potorpadumu,
BUJICO, PUCYHKU U T.11.);

4) 51 ucronb3ylo HaTypaJibHble OOBEKTHI
1 DKCIIEPUMEHTHI;

5) S wucnons3yto rTpaduyueckyr Ha-
[JISIAHOCTh (OIOpHBIE KOHCIEKTHI, TaOiIu-
1bl, TpaUKH, TUarpaMmsl U T.11.), KOTOpbIE

0o0ydJarImuMcsi HEOOXOAUMO 3aroJIHUTh
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JUTSI TOTO, YTOOBI BBISICHUTD, YTO OHU 3HAIOT
10 TAaHHOU TEME.

6) A mnpomy ydJammxcsi MOTOBOPUTH
JPYT C IPYyTrOM I BBISIBICHUS UX 3HAHHI
10 TEME.

Mynvmumeoutinvie pecypcawi.

Yyutenss MOryT UCIOJIb30BaTh MYJIBTH-
MEIUIHBIE PECYPCHI U BBEACHUS KIIFOUE-
BOIl TepMmuHonoruu. bonee Toro, GpuiabMsl
MOTYT OBITh MCIOJIB30BaHbI i 00CyK/e-
HUM TIpo0OJIeM, OTHOCSIITXCS K IaHHOW Te-
Me. MOXHO pa3felnTh ydalluxcs Ha He-
OoJbIlIMe TPYHIBI A 00CYXKJIEHUSI HEKO-
TOPBIX CMEXHBIX mpobnem. Ilpumep Bo-
IIPOCOB VIS TUCKYCCHUH MPEICTABIIEH B Ta0-
mune 1. B HavanbHelil nepuon oOyuyeHUs
CJIEIyeT ONIUPAThCS HA HEMOCPEACTBEHHBIN
YKU3HEHHBIN ONBIT yyaniuxcs. [1o mepe nuzy-
YeHUs! A3bIKa, BOMPOCHI U MPOOJIEMBI MO-

I'yT CTaHOBUTHCS Bce Oosiee aOCTpaKTHBI-

Tabauua 1. Henonvzosanue 6uoeo 011 OUCKycCuu.

Cuenapuii Juist M”HIYKTUBHOTO UCCIIE0-
BaHUs KaK METOJ SIBJISIETCSl OAHUM U3 3(-
(hEeKTHBHBIX CIIOCOOOB AKTHBHU3AIMH 00-
yuaromuxcs. CueHapuu MOryT ObITh BbI-
MBIIIJICHHBIMU WJIM HET. JTa CTpaTerus no3-
BOJIIET OOy4aroIuMcs 100bITh 3HaHUS ca-
MOCTOSITEJIbHO, OMHUPAsACh YK€ Ha HMEIo-
IIMecs, a TaKKe KaXJIOJAHEBHBIN OIBIT, U
JEJIUTBCS CBOMMM MBICIISIMH T10 TIOBOIY
npo0iemMbl, OOBICHATH W OOOCHOBHIBATH
cBou paccyxaeHus. Ilpumepsl npeacras-
neHsl B Tabnuue 2. [lepBolil ciydail, kak
MpeJCTaBiIsIeTCsl, IPOTUBOpeunT MeHere-
€BCKHUM 3aKOHaM HacjeacTBeHHOCTH. Cry-
JeHTHI Oy1yT 00s13aHbI IpoAeIaTh 0030p MO
TeMaM Mel03, FraMeTOreHe3, OIJI0A0TBOpe-
HUE U paHHEee pa3BUTHE ISl TOTO, YTOOBI
MPEIJIOKUTh HEKOTOPBIE HaIeKHbIE 00bsIC-
HEHUS.

3ajaHusl COCTaBJIEHbl W3 ayTEHTUY-

HBIX HCTOYHUKOB. 3ajada OO0ydJaronIuxcs

Genetics Topic: Cloning

Questions:

4. Is cloning ethical?

1. What is the issue featured on the magazine cover?
2. Have you ever thought of cloning yourself? Would you like to do so?
3. How is cloning possible? What process does it involve?

5. How may cloning contribute to an improvement in human life?

MU U HAJICKHUMH OT HOBCCI[HGBHOﬁ KHU3HU
CTYJIEHTOB, TpeOylolue MbILUIeHUEe Oolee
BBICOKOTO TIOpsAZIKA U aOCTPAKTHOU TEPMU-
Hojoruu. [To Mepe oOCyKAeHUsT yUUTEIIO
cienyeT oOpamiaTh BHHUMaHHUE Y4YalIAXCs
Ha KJIFOYEBYI0 TEPMHUHOJIOTHIO TaHHOU Te-

MBEI.

3aKJII0YAeTCs B 0OOCHOBAaHUHU TMPEAIOIO-
JKEHHI U OOBSCHEHMM JTHX SBJICHMHA Ha
OCHOBE TOT'0, YTO OHH 3HAIOT 00 ATOH TeMe.
Korga cTyneHTsl OOBSICHSIIOT CBOM OTBETHI,
MpEenoAaBaTeId MOTYT OI€HUTh, HACKOJIb-
KO XOPOILIO OHU 3HAKOMBI C MOHATUSAMH, U

npeaoCTaBUTb UM H€O6XOI[I/IMYI-O TCPMUHO-
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Tabauua 2. Cuenapuu 013 UHOYKMUBHO20 MbIULTICHUS

Genetics | Topic: Mendelian inhertiance

Scenario:

A woman with type AB blood gave birth to a child with blood type O. A second type-O
child was born six years later [Nature 277:210-211.].

Topic: Evolutionary genetics

Scenario:

In one mite species of the genus Adactylidium the male is born, does nothing, and dies
within a few hours. What evolutionary selection pressures might have shaped this life-
style? [Stephen J. Gould, The Panda's Thumb (book) pp 73-75.]

JIOTUYECKYIO TOAJIEPKKY, Harpumep, Kak
BBIPA3UTh TPUYNHHO-CIICJCTBEHHBIE CBS-
31 (HampuMmep, because of ...). DTu 3agaun
HE TOJIbKO MMOMOTal0T CTY/IE€HTaM MBICIHUTD
KPUTHYECKH, HO W TIOMOTAIOT BBIPaXaTh
IIUPOKUHN cHeKTp QYHKIMH si3pIKa (HArpH-
Mep, CpPaBHEHUS] U ONMCAHUE TUIIOTETHYe-

CKHX CIICHApHUEB).
2. OcnosHas uacme (While-lesson) 3a-

HUMaeT OOJIBIITYI0 YacTh BPEMEHHU ypOKa.
[Ipexxne uem npuctynuts Kk While-lesson,
BAKHO 3HATh, YTO CTYAECHTBI JOCTaTOYHO
ITOITOTOBJICHBI IIOCJIE «PAa3MHUHKN» HA MTOJI-
TOTOBUTEIBHOM 3Tare (Hampumep, BBeJe-
Hbl KJIIOUEBbIE TEPMUHBI JIAHHOM TEMBbI).
[IpenonaBarenn Ha AAHHOM 3Tale MOTYT
HCIOJIb30BaTh METO/IbI U IPUEMBI, UM XOPO-
110 3HAKOMbIE (HampuMep, TUCIYThI, MO3-
TOBOIl IITYpM, JEJIOBBIE U POJIEBBIE UIPBHI,
aHaJIM3 KOHKPETHBIX CUTyaluii u T.1.). Pac-
CMOTPHM B KaueCTBE MPHUMEPA 3aIl0JTHEHUE

TaOALIBI.

3anonnenue mabauyoi.

st TOro 4roOBl MOMOYB CTYASHTaM
OCBOUTH (POPMBI HEKOTOPBIX YaCTO BCTpe-
yaromuxcs: (YHKIUI s3bIka (Hampumep,
MPUYMHHO-CJICICTBEHHBIC CBS3H), IPEIo-
JlaBaTeld MOTYT HCIIOJIB30BaTh TaOJHUIIBL,
9T00BI BHU3YalM3UPOBATH HEOOXOIMMYIO
TEPMUHOJIOTHIO H TIOCJIE0BaTeIbHOCTh
CIIOB B TpeiokeHuu. [Ipumep npencras-
JeH B Tabnuue 3.

HeoOxonumo mocTaBuTh 00s13aTeNbHBIM
3HaK IMPENHUHAHKUS B OTACTHHON KOJIOHKE,
a Takke OOpaTHUTh BHUMAaHHE CTYICHTOB
Ha 3TO, TaK YTO OHH CMOTYT BCIIOMHHUTH
3TO TIPH MOCTPOCHUU CBOMX COOCTBEHHBIX
npemIokeHni. Ecinm 3To He caenars, cyue-
CTBYET BEPOATHOCTD TOTO, UTO 3HAK MPETIH-
HaHHS MOXKET YITyCKaThCs U3 BUIY. BaxHo
MIOMOYb CTYIACHTaM 3allOMHUTH CTPYKTYPY

IIPEIIOKECHHUS.

Tabauua 3. Henonvzosanue due to 01s 6biACHEHUA NPUYUHHO-C/IEOCHBEHHBIX C6AA3EIl.

Due to | poor diet ,

stroke sufferers are getting younger.

an unhealthy lifestyle and insuf-
ficient exercise

the circulation of blood will be affected, causing a
temporary blood shortage in the brain.

excessive drinking

the pancreas of an individual may become damaged.

long working hours

serious social concern over health problems has
arisen.

Cause R
(noun phrase)

Effect
(clause)
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OdeHb Ba)XHO B TEUEHHUE 3TOrO 3Tara
yIENATh BHUMAHNUE HE TOJIBKO HA Pa3BUTHE
pasroBopHbIX HaBbIKOB (Speaking skills),
HO U Ha ayaupoBaHue U nucbMo (Listening
and Writing).

[Ipumepr! 3a1annii 115 pa3BUTHS HABbI-
k0B aynupoBanus (Listening):

— IpOCIYIIMBAaHUE ayJuO3alHucHu U 3a-
MOJIHEHUE JUarpamMMmbl, PUCYHKa, KapThbl,
rpaduka, TabIUIBl U T.1.;

— MPOCIyIIMBAaHUE U 3alIOJHEHHUE IPO-
MyIIEHHBIX TEPMUHOB (MHQOpMaLMK) B
TEKCTE;

— NpOCIyIIMBaHUE U NpeoOpa3zoBaHUE
uH(popMay;

— MPOCIIYIINBAHUE U BBISIBIEHUE MECTO-
TTOJIOKCHMSI/y4aCTHUKOB Pa3roBOPa;

— NPOCIyLIMBAaHUE U BBISBICHUE CTa-
U mpouecca, UHCTPYKIMM WIM JAPYTUX
IIOCJIEJOBATENBHOCTEN.

Taxke XOTUM HpPEICTaBUTh HEOOXOIU-
Mble JEHCTBUS YUUTeNs JJIs pa3BUTHUS Ha-
BBIKOB mHchMa (Writing) Ha ypokax Io
CLIL:

— y4alllMecs 4acTo MHMIIYT Ha ypoKax
JUISL MEHS;

— MOM y4YalllMecsl 4acTO MUILYT pa3Hble
THUIIBI TEKCTOB 110 MOEMY IIPEIMETY;

— 51 MCIIOJIB3YIO DPA3JIMYHbIE LIa0JIOHBI
JUIS 3aloJIHeHUs (AuarpaMmbl, TaOIHILIbI),
YTOOBI MTOMOYb OOYHAIOIIMMCS OPraHu30-
BaTh CBOIO paboTy;

— KOTJia ydalluecs MUILYT, OHU 3HAIOT
LIeJIH U 33/1a4K CBOEH paboThl, a TakxKe Iie-
JIEBYIO ayJIUTOPHIO;

— 51 IOMOT'A10 y4allluMCs [IEPEXOAUTH OT
MTOBCE/IHEBHOTO 513bIKa HAa a0CTapKTHBIE I10-

HATHUA IIPU TUCBME;

3. axumounTenbHblif 3Tan (Post-lesson).

JlelicTBUA yUHUTENS HA 3aKITIOYUTETBHOM
JTare ypoka:

— 51 UCTIOJIb3YI0 BCE€ BO3MOXKHBIE IYTH
JUISl OLIEHKH JABYX KOMIIOHEHTOB: MPEAMET-
HBIX 3HAHUU U S3BIKA;

— MOM y4Yalllecs Jar0T B3aUMHYIO OLICH-
Ky ApyT ApyTy.

— s UCIIOJIb3YI0 OTKPBITYIO KpPUTEpHU-
aJBHYIO CHUCTEMY OIICHKH 3HAHUU 00ydaro-

IIHAXCS.

3aki04eHue

Mertopl, IpeCTaBIECHHBIE B 3TOM CTa-
Th€, IMEIOT OCHOBOIIOJIAralONIee 3HAYCHUE
JUIsL YPOKa C aKLIEHTOM Ha JIONOJIHUTEIb-
HbI s13pIK. OHM OKa3aJIUCh YCHEIIHBIMU
Ha ypokax no CLIL. HactosTenbHo peko-
MEH/yeTcsl, 4ToObl MpernojaBaTeiu, KOTo-
pbI€ HE 3HAKOMBI CO CTPATETUsIMHU U XOTEIU
Obl AKCIIEPUMEHTUPOBATh C HHUMH, UMEIU
JOCTaTOYHO BPEMEHM, YTOOBI TIIATEIHHO
CIUTAaHUPOBATh CBOHM ypok. KoHeuHO, ecTh
elle MHOTO METOJIOB, JOCTOMHBIX BHUMa-
Hus. XoTenoch Obl HAAESTHCS, YTO 3TA CTa-
Thsl BBI30BET HEKOTOPBIM MHTEPEC OTHOCH-
TEIbHO JpYrux 3((EeKTUBHBIX CHOCOOOB

oOyuenus Ha ypoke o CLIL.

Jlumepamypa

1. Pokrivcakova, S. et al. CLIL in Foreign
Language Education: e-textbook for foreign
language teachers. Nitra: Constantine the
Philosopher University, 2015, 282 s.

2. Garcia, O. Bilingual education in the 21st
century: A global perspective. Malden: Wiley-
Blackwell Publishing, 2009.

3. Banegas, D. L. The challenges of CLIL
implementation in EFL contexts. Paper presented
at the 21st BETA-IATEFL Annual International
Conference, Ruse, Bulgaria, 2012.

25



26

BUOJIOTMYECKHNE HAYKHN KA3AXCTAHA Ne3, 2016

4. Pavon Vazquez, V. & Rubio, F. Teachers’
concerns and uncertainties about the introduction of
CLIL programmes. Porta Linguarum, 14, 2010, P.
45-58.

5. Martyniuk, W. CLIL as a strategic approach to
academic education. Paper presented at Think CLIL
2014, Venice, Italy, 2014.

6. Georgiou, S. I. Reviewing the puzzle of CLIL.
ELT Journal, 66(4), 2012, P. 495-504.

7. Harmer, J. How to teach English (2nd ed.).
Harlow: Pearson Longman, 2007.

CLIL mexnonozusaceln ouonozus
cabazvlinoa nanoanany

Axoamna

Makanaoa CLIL MexXHON02USLCHL
botiviHwa cabakmoly Heeizel Ke3eHoepi
cunamman2an, exi minoe KypacmulpaaH
cabakmap yuin mancelpmanapobiy MblCal-
Odapul kenmipineen. Cabakmoi KypolibiMOay
AHCANBL HCOHe MUIMOT DOICT OHbI YU Hez2i3el
KeseHoepee 6ony Oonvin  MAOLLIAOLL:
Oetiinei, oep Ke3ziHOe2l dcoHe Kellinel (pre,
while and post). [auivbinoblK Ke3eHiMeH
eKi cmpamecusnap cui OAUIAHBICKAH:
OIpIHWI — MYTbMUMeEOUSIIbIK Pecypcmap-
Obl naudanany (Mulcanvl, 6U0e€o, Cypem-
mep, 0blObICMap HcoHe epaghura), eKiHui —
UHOYKMuUBmMi 3epmmey YWliH CYeHapuil
Kypacmulpy. Heeizei xeszeyoe myeanim
mypai  90icmepdi  naudaiana  anaowl.
biz  ceben-canoapnvix  6auinanvicmap-
Obl aHLIKMAY JHCOHe colliemoei co30epoiy
pemminicine yupemy yuwin Kecmenepoi
Kypacmulpy — MOCIIH  KApAcmulpObIK.
Kopvimuvinovr  xezenoe CLIL  6otivinua
cabakmwly exi KypblibiMObIK OOliKmepite

Kpumepuaiovl bazanay adicmepin nanoa-
JIAHy apkwlibl baza bOepy aca Mauwi3ovl:
NOH OOUBIHULbL JHCOHe MINJIK Oiimoep.

Tyuinoi cezoep: CLIL mexnonocuscul,
CLIL mexnonozusicel botiblHUa cabaxkmoiy
Kypulabimbl,  buonocuss noumi  OOUbIH-
wa a2vliwblH  MiiH0e Manculpmanap,
UHOYKMUBmMi 3epmmey YUuliH CyyeHapuil.

Using CLIL technology in biology class

Summary

The article describes the main stages of
CLIL lesson, examples of tasks, which are
used in the bilingual classroom. Common
and effective way to structure lessons
is division them into three main stages:
before, during and after (pre, while and
post). Two common strategies are often
associated with this stage: use of realia
and multimedia resources (e.g., videos,
images, sounds and graphs), and creation
of a scenario for inductive inquiry. In the
main part of CLIL lesson teacher can use
a variety of methods. We have described
the technique of tabulation to identify
causal relationships and learn the sentence
structure. At the final stage it is extremely
important to assess two components of
CLIL lesson: subject and language skills,
using assessment methods and criteria.

Key words: CLIL technology, structure
of CLIL lesson, tasks in English on Biology,
a scenario for inductive inquiry.
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OPHBIHBIH FBIJIBIMU, MOJIEHU-TOPBUEJIK MAHBI3bI )KOHE OHBbI
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Axoamna

Maxanaoa Oynueocysine oueini «ly-
CUHDILL nepesiem» NAOHMONOUANIBIK eC-
KepmKiwi mypanivl aknapam OepijeeH.
OHblH mapuxu JHcoHe 2blIblMU MAHbI3bIHA
0a mokmanowvl. Aubli2anblHan Oacman ocol
ecKepmKiumi CaKkmay JHCoHe eCKepmKiumi
3epmmey mapuxvl 0a Kapacmulpoli2aH.
Aemopnap «l’ycunwviii neperemy» najeoH-
MONOUSANBIK eCKePMKIWIH KeJleCi #conoap-
MeH cakmay MmoCiliH YCblHYyO0ad: ayMazblH
Kopuiay, ¢y apHAacbiHblY WAlObIHAH KOP2ay,
Ka30a J#CymMblCmapulH JHCypeizemin nasu-
JIbOH KYpY, KOpMe NAGUbOHbIHA APHANICAH
OpbIHObI MaHOan anvl, KOHCEP8AYUANAY
JHCOHe Mypadicaunanowvipy. «lycunwlii ne-
penemy ecKepmKiuin MyparicaillaHoblpy
mocenenepi 0e, auiblK ACNAH ACbIHOA2bl
mypaxcaii MeH Kasba #CymMblCmapulHa
ApHaN2aH NasuibOHObL HCaAcay npoo.emMand-
Pbl Kapacmsipoulivin, NaAie00CmMeoI0CUANbIK,
mamepuandvl caKkmay MeH ecKepmKiuimi
apvl Kapau 3epmmey Kaicemminici Kop-
CemiJiceH.

Tytiinoi ce30ep. naronmono2us, mypak,
0CMEONI02UANILIK, MAMEPUAT, KA3ZbIHObL HCA-
Hyapaap, cmpamuepagpus

Conrbl xbUiaapbl «l'yCUHBIA TepeneT»

(I'ycunslii nepener) [ 1] maneoHTOIOTUSIIBIK

TaOUFaT €CKepTKIlll JKeHIHAE razer Xyp-
HaJJIapMeH FbUIbIMU Oacrajapia Kell aii-
TBHUIBIN KYp, 2008 KbUIbI Ka3aH albIHBIH
OacbIiHAa, OCbl Ka30a OPBIHHBIH alIbLIYbI-
Ha 80 >KbUT TOMybIHA OAMIaHBICTHI, apHANBI
XaJbIKapaliblK KoH(epenus na otti. bipak
KOIIIUTIK aWTBUIBII JKaTKaH Moceseyep
THIN Kamima 00C KapHaMa CHUSIKTBI, HAKTHI
ICTEJIETIH ~ JKYMBICTap/ibl  KO3FaMai[bl.
Ocpiran OaitnanbicTel «['ycuHbIN mepe-
JIeT» MaJICOHTOJIOTUSIIBIK Ka30a OpHBIHBIH
HaKTbl TaOWFaT ecKepTKIilIl OoJybl YIIIH
OHBIH MaHBI3BIMEH ICTEIIIHETIH >KYMBICTAP
KOHIHJIE KpICKallla aHbIKTaMajap YCbIHa-
MBI3.

«'ycunbIiniepesieT» najaeOHTOIOT USUTBIK
Ka30a OpHBIH, J>KEPruUTIKTI aJaMJIapabiH
KepceryimeH, [laBnogap KanachblHbIH IIEK-
apaceiHIarel  EpTic  e3eHIHIH OH JKaK
KarajayblHaH, anram 1928 Kbuibl OpBIC
naneontosori F0.A. Opnos amkan. Kara-
ppIHaH OipHelle XbUI JKYprireH Kazoa
KYMBICTapbIHBIH ~ HOTH)KECIHJIE HEOIeH
Ke3€HiHe, Oy/1aH mamMaMeH 7-8 MIIH JKbLI

OypbIH, TIPLWIUIIK €TKEH >KaHyapJjapiIblH
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cyuekrepi Tabbu1Ib1. OJapabIH KOMTIT1 COH-
ma, Mockeyzieri majgeoHTOIOTHSIIBIK 3€PT-
T€y OpTaJbIFbIHA TEMIP)KOJIMEH OipHeme
BaroH cymekrep xoHentuimi. KeiiHipek,
Anmarela ambuFaH  300J0TUSl  FhUIbI-
MU — 3€pTTey UHCTUTYTBIHBIH [1aJI€0300J10-
Tusi 1a00paTOPUSCHIHBIH 3€PTTEYIIUIEPI J1e
OipHemie Ka3z0a >KYMBICTApbIH KYPIi3/i.
Eprene tipmiiimik eTkeH >KaHyapiiapablH
CYWeKTepiHiH OyHIai Kell IIOFbIpJaHFaH
Kaz0a OpHBI Kep OeTiHIEe ©Te CHpPEK
ke3znecenl. TbUIBIMM TYpFbIJaH, KemTe-
TeH JXKbU1ap OOMNbI 3€pTTENreH MajleoOHTO-
JIOTHSUTBIK JKYMBICTAPBIHBIH HOTIDKECIH/IE
60-tTan actraMm KaHyapiapAblH TypJjepl
aHBIKTAJIIbI, OJIap TUINApUOH (ayHachl
KypaMmblHa KipeTiH >kaHyapiap. Kpickaria,
OJIapJIbIH HET13T1 TYpJepi:

1. XKXbUIKbl TYKBIMIACTApPBIHBIH €pTEae
TIPIIUIIK €TKEH YII TYSIKThI apFbl TEKTEPIHIH
01p1 — runnapuonap — Hipparion elegans,
Hipparion longipes [2,3].

2. MyHI3TYMCBIK TOpI3UIEPAEH CHIPT
minrHi  6ereMoTTapra YKCaraH XWJOTe-
puii — Chilotherium orlovi geren Typi xxoHe
YKAIFBI3 MYHI3I1 ipl JIEHEN 31acMOTepuid
MYHI3TYMCBIFBIHBIH Taiiia OosiFaH aprsl
TeKkTepiHiH Oipi cuHoTepHii — Sinotherium
sp. nereH Typi [4,5].

3. Kepikrepain epreneri OyFbuIapra
yKcac yKoHEe MOMBIHJAphl y3apMaraH Killi-
ney rypiepi—Sivatherium sp., Samotherium
irtyshense, Palaeotragus asiaticus [6,7].

4. byrsl Topizniiep Cervavitus orlovi,
Tragocerus irtyshense, T. frolovi [8,9].

5. Kuik Topizninepnen Gazella dorca-
doides, G. deperdita [10].

6. Macromontrapaan — Mastodon sp.
[11].

7. JKBIpTKBIII aHJapAaH KbUIBIII TICTI
xonbapsic — Machairodus irtyschense,
rueHanmap — Ictithertum hipparionum,
I. robustum [12,13].

8. Kycrapgan — Struthio chersonensis,
Sushkina pliocaena [14].

9. Tac6akanapman — Sakya sp. [15].

10. Kyp6akanapnan — Bufo raddei [16].

Bbynapmen karap ycak CyTKOpEKTiIepAeH
ajaMaHjap, KepThIIIKaHIAp, KocasKrap,
TUBIHJAP TaFbl 0acka KeNTereH >KaHyap-
napabIH Typiepi oenrini [17,18].

TaOblmFan  kaHyapiapAblH  1IIHIE
20-makTsl TYpl OYpbIH FbUIbIMFA O€Jrici3
OonraH »xaHa Typiepi. byn skepme omime
FBUIBIMH  JKQHAJBIKTAD AalIbUIYyhl MYM-
KiH, OYT1HI1 KyH/Aepl TaOUFaTTbIH XaFbIM-
CBhI3 ocepiiepiHiH (ocipece Kap, KaHOBIP
CYJIapbIHbIH IIIalObIHAH) JKbIpa KaObIp-
FaJlapbl Kyjar OHJaFrbl jKaHyapiiap Cyhek-
Tepi yrimin xobutya. Ko3ipri kesne xany-
apyap cyuexrepi 0ap >KbIpaHBIH KOJJICHEH
Y3bIHABIFE 150 M m1amachiHia, an €HiHEeH,
KaJlara Kapall, kel KaJMaybl J1a MYMKiH.
80 >xpul OOiBl agamaapiAblH KazybIMEH
KEJIMEH CyIblH ocepiHeH kbipa 40 M
acram maiibuinel. XKanyapnap cyiekrepi
TYCKEH OMBbIC TyHOAa KaHIIAJBIKThI YJIKEH
OoaraHbBIMEH IIeT1 00Iaabl, COHABIKTAH 114,
013 KOpFailMbI3 JICTEHINE aThl OWTLII THUII-
napuoH (QayHacblHBIH €H YJKeH Ka30a
OpbIHIApbIHBIH  Oipi  «['ycuHblil mepe-
JETTHIHY >KOMBUIBIIT KeTy Kaymi Oap. by
Ka30a OpbIH/IbI KOPFAy KOHIH/IE YCHIHBICTAP

©TKEH FachIp/iblH S0-1111 KblIaapblHaH Oepi
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anuTeuUIbIl  Kedeml. 1971 Kpuioely 7-1mi
skentokcaneigga Kasakcran KeHec Oparsl
MUHUCTPJITIHIH KayJbIlcbiMeH «l'yCcHHBIH
nepeneT» Ka3da OpHbI MajJe€OHTONOTUSIIBIK
taburar eckeprkimi aranabl. Oman Oepi
oTkeH 40 >XpUIFa JKYbIK YaKbIT I1LIIHAE,
apTypi
0acka, IC JKY3IHIE KOpFay >KYMBICTaphbl

KOCTIApJIapPMEH  YCBIHBICTAp/IaH

QI KYPri3uIreH >KoK. Bbyrinri kyHi ka30a
OpHBIHAAFbl KaWTamaHOAWTHIH, FBHUIBIMHU
KYHJbl MaTepuajap aniblK aclaH acTbIH-
1a, )KaHOBIP CybIHA €3LI1I1 )KOUBUTY YCTIHJE.
1980-m11 >xpUTIapABIH COHBIHIA, OYIT Ka3z0a
OpPHBIH CaKTay JKOHIHJIE, €Kl OaFpITTa KO-
0a ycbIHbUAbL: 1-1m1ici «I'ycunblil nepeneT»
MaHbIH/Ia, HEOT€H KE3CHIH/E TIPIIUIK eT-
KEH >KaHyapJiap/blH MYCIHJIepl KOWBLIFaH,
«alIBIK acliaH AacThIHJAFb» MapK jkacay
(>xkoOaHbl xacaraH [laBmomap KanachbIHBIH
coynermrici E.3. Kam3un xone mnaneo-
300JI0TUSl 3€PTXAHACHIHBIH MEHIrepyIlici
I1.A. TneyGepnuna; 2-mrici «I'yCUHBIN Tie-
pelieT» Ka30a OpHBIHBIH YCTIH XkayblIl KOpME
FUMapaTblH caiy. byn jxo0aHbIH epekiie-
Jri FUMaparTeiH Oip OenMeciHae CyHek-
TEpJliH TAOUFbI CaKTaJIFaH KaJIbIH/a alllbIIl
KepceTiice, eKiHmi OenMeciHae OHWIKTIri
10 M acram kKa3ba OpbIHIAFbl >KbIPAaHBIH
TyHOa KabaTTapblH apllblll, JIHEKIEH XKa-
YBIIL, 9p TYHOAHBIH CTPAaTUTpa(USIIBIK )KIHE
JIUTOJIOTHSUIBIK CHUIIaTTaMachl KOpCETUIEAl
(>xkoOaHBI KacaraH TaJe0300J0TUS FhI-
JBIMU-3€pTTEY OONIMIHIH MEHrepyurici
B.V. baiimamos). Exinmii jk00aHbIH aBTO-
po1 2002 xpuiel [1aBnogapabiy xepal nai-
JlaJIaHy FbUIBIMU-OHIPICTIK OpTaIbIFbIHBIH

IIaKbIPYbIMEH apHaibl iccamapMeH Keil

TONBIK OasHOama Xkacall, >KoclapiapblH

okuMmarra Oekitrti. Kammbl «I'ycunsiit
MepeNeTThIH» FBUIBIMU, MOJICHU-TIpOUE,
OuTiM Oepy MaHbI3bl Typajibl JKOHE OHBI
CakKTay YLUIIH iICTEJIETIH KYMBICTap IbIH KOC
napiapel KazakcranueiH «Seleviniay ar-
Thl 300JIOTHSUIBIK FBUIBIMU JKypHaJbIHAA
xapusutanael [19]. byn xeninzae, Herisri
kekenTecTi MinaerTep 2008 xpuirsl [1aB-
jJojapaa ©TKEH XaJbIKapajiblK FbUIBIMU —
MpaKTUKAJIBIK KOH(epeHusaa aa 6asHai-
1wl [20]. Ocer kondepennumsiga [1.A. Tney-
oepaunamen E.3. Kams3un [21] OypbiaFbI
«AIBIK

x)oOajmapbelH  ©3repTill, acrmaH

aCTBbIHJAFbl AJIEOHTOJOTHSUIBIK KepMe»
TaKpIPBIOBIHIA OasHIaMa jkacam opTYpii
FUMapaTTapblH >ko00acbiH kepcerTi. ba-
SHJIaMaJla, KOPHICTEPl CBI3bUIFAH OCEM
FUMapartapaaH 0Oacka, e37epl YCBhIHFaH
uUTin anmap esrepictep OalKaiMasbl, aj
FUMapaTTapAblH CBIPT KepHicl, 0i371H
OMBIMBI3ILIA, Kajla COYETIIICIHIH epKIHAeT1
KyMmbIc. bi3miH OacTel MiHAETIMI3 Ka30a
OpBIHHBIH JKOHE OHAaH Ta0bLIFaH XaHyap-
JapAbIH FBUIBIMH, TOPOUEINIK, KOPKEMIIK
JKarblHAH EPEKIIENIIKTePIH KOpCEeTy, OHBI
Oonamrakka cakram kKainy. OceiraH Oaitna-
HBICTBI OYpBIHJA alThUIFaH kK00a *kKocmap-
JApbIMBI3/IbI  KalTanail OTBIphIN, OYTIHI1
KYH1, OHBI CaKTall KaJyJIblH HEri3ri mapT-
TapblH YCbIHAMBI3:

I. «'ycunslii mepener» NaJeoHTOJIO-
IUsUIbIK TaOurar eckeptkiwiH Epric e3e-
HIHIH JKaraJiayblHaH OacTall Kaja KelleciHe
JEefiH  TOJILIFBIMEH  KOpIlayfa  aJiblll,
KakmaMmeH xaly. bipiammnaen, Oy, *Keipa-

JlaH KOpIHIIl TYpFaH CyHeKTepal Ke3aeiicoK
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aTaMaapably CaKTaiIbl,

eKIHIIJICH, OJ1 Kepre KOH-KOKBIC TacTam

KHpaTyblHaH

JlacTayJlaH CaKTaibl.

2. Koraprbl KellIe )KaKTaH araThlH Cy ap-
HaJapblHa TOCKaybLl kacay. OHbIH cebebi
Ka31pri Ke3ie KapMeH KaHObIP CyJ1aphbl JKbl-
paHbl KbIPBII OHJAFbl CYMEKTepHl YTITiI
KOIOZIA.

3. KslpanblH cylekTep KepiHIN Typ
FaH JKEpJIEpIHIH YCTIH KYpKE KOpFaHbIC-
tappiMeH kalOy. On KyH COyleciHiH,
XKaHOBIP CyJIApbIHBIH OCEPIHEH >KbIPaHBIH
YKOHE OHJaFbl allIbUIBIN KaJIFaH CyHeKTepl
yrutynen koprainel. JKone npe OyHmaid
yYCTi >KaOBIK >Kepiepie, aya palbIHBIH
YKAFBIMCBI3 OCEpJIEPIHEH CECKeHOEeU, FhI-
JBIMU HET13IepMEH JKOCHapiiaHfaH Ka30a
OoJaabl.

KYMBICTapbIH Jla KYprizyre

Arpiaran mMarcepuajigap TOJBIFBIMEH OCHI

KOPMEHIH KOpbIHA JKHMHAJBII, Kepy-
UIUIEp/IiH Ha3apblHA YCHIHBLIAbI.
4. Kazba KyMbICTapblH >KYpri3im,

KopMe FUMapaThiH CaJTyFa bIHFAUIIbI KepIl
aHbIKTay. Bi371H OMBIMBI3IIA, €H HETI3riCl,
FUMapaTThIH €Ki KepMe Oenmeci Ka3ba op-
HbIHA J19J1 Kenyl kepek. bipinuiizieH, »xaH-
yapiap CYMeKTepl MIOFBIPJIaHFaH Kepiepai
apIIBII Tazajar, CyHeKTepal *KeliMIepMEeH
OCKITII FUMapaTTHIH O1p O6IMECIHIH ITITTHIE
KaJaTblHAal coiikectenaipy. Cyiekrepain
TyHOa KabaTTapelHAa >KaTKaH KaJIbIH
0y30ail cakrayasliH Tad)OHOMMSUIBIK, TaFbl
0acka /Ja FBUIBIMM 3€pTTEyJIepre MaHbI3bl
30p. ExiHmnjgeH, »blpa KaObIpFachbIHBIH
TyTac JKEpIH TETICTeN OoWHEKNeH OeKiTim,
OHBIZITa KOPMEHIH Oip OeJMeciHiH IIiHIe

KaJaTblHAal colikec kentipy. byn tyHOa

KabarTapsl TEOJNIOTHSIIBIK, CTpaTrurpadusi-
JBIK 3epTTEyaep YIIiH oTe KaxkeT. Kazipri
Ke3ae TyHOa

KalOaTTapblH 3€pTTEUTIH

reoJIOrTepAiH  mikipiaepli KebOiHece Oip
xepaeH MwmbIKnaiiapl. OHbIH O1p cebedi
op 3epTTeylll JKbIPaHbIH op >KepiHAeri
aynapybl-
bi3 kepcerkenzeil,

Kabarrapra OpKWIBl KOHLI
HaH OoJica Kepek.
cTpaturpadusuiblK 3epTTeysiep YIUiH, Oip
HaKTbUIbI XepAiH TyHOa Kabarrapsl Oei-
rileHce, mikiprajactap na Oip MarblHaja
Kypyl xak. Kanran skcno3unusi KoWbI-
JIaThIH, TaFbl 0acKa GeyMesep FUMapaTThbIH
CaJblHy BbIHFalbIHA Kapail Ke3 KelreH
XKepiHjae opHayaca Oepeni.

5. ITaneoHTONOrUsIBIK TAOUFAT €CKEPT-
Killll ayMarbIHJIaFbl ©3€H JKarajayblHa
OekiHic-0ererTep caiy.

6. FumaparteiH kele >XakTarbl 0oc
KepiepiHe, aWTbUIFaH aBTOpJIApAbIH aj-
FaIlIKbl HEOreH

xobanapplHa  ColiKec,

KaHyapJapblHbIH MYCIHIEpl KOWBUIFaH
allIbIK aCIlaH aCThIH/IAFbl ApPK jKacay.

Ocel Herisri OenTiIeHreH MakcaTTap
KeWiHTe KaJIbIpbUIMai Ka3ipri KyHAepaeH
Oactan opsiHganca, «['ycuHblil nepeneT»
TaOUFaT EeCKEpTKIIIH cakKTaln Kaja ala-
Mb13. On Kaszakcraniarbl yJIKEH NaJIeOH-
TOJIOTHISUTBIK

FBUIBIMU ~ OpPTQJIBIK  00-

Jybl  MYMKIH.  TuiMai  KyprizuireH
Ka30a KYMBICTaphl HOTIDKECIHAC ol [e
KOIITETEH FBUIBIMM YKAHAJIBIKTAP allbLIbIIL,
KOpMere KOMBUIATBIH IAJICOHTOJIOTHUAJIBIK,
KalTanaHOAMThIH KYH[IbI, Marepuajijgap
xuHananael. «['ycunblii mnepener» Kazba
OpHBIH TaOWFU KalINbIHAA CaKTall Kaiy

JKOHE epTeie TIPUIUIIK eTKEeH j>KaHyapiap
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IYHUECIHIH 3BOJIOLMSUIBIK JaMy >KoJija-
PBIH KOPCETY, )KacTapFa FbUIbIMU TOpOue Oe-
pyZie MpakTUKalIbIK MaHbI3bI oTe 30p. Kana
YIIiH, TEHJECl J>XOK, MOJICHH-KOFaMJIbIK
KYpJIbICKa alfHaJIbIII, FBUIBIMU KOHE HKaJIIIbI
KbI3BIKTAYIbl CasXaTIIbUIAPJbIH apHaNbI
Kenin OipaeH-Oip KepeTiH OpHbIHA aifHa-
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Hayunoe, Kynromypno-eocnumamenvhoe
3HAYEHUE 6CEMUPHO U3BECIHO20 NATICOH-
MO102UYeCK020 MECMOHAX0MHCOEHUS
«ycunulit nepenem» u ocnoseHnvle
NPUHUUNDBL €20 COXPAHEHUSA

Aunnomauyus

B cmamve npeocmasrena ungopmayus
0 BCEMUPHO U36ECMHOM NAJICOHMON02UYE-
CKOM namsamuuke npupoowl I ycunwiii nepe-
Jem, umerowiem 6o1vbuLoe ucmopuyeckoe u
Hayunoe 3nauenue. Oceewenvl  aKmyaiv-
Hble 80NPOCHL COXPAHEHUSI OAHHO20 NAMSIM-
HUKA ¢ MOMEHMA e20 OMKPbIMUSL, UCHOPUSL
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U3yueHUs NAMAMHUKA U €20 OXpaubl. Amo-
Pamu PeonoHCeHbL BAPUAHMBL NO COXPAHe-
HUIO NAMAMHUKA npupoosl 1 ycunvlil nepe-
Jem nymem 0cpadnicOeHus, cO30aHusi npe-
2pao om pasmvl8a MaiblMu 600aAMU, CO30a-
HUe PACKONOYHO20 NABUNLOHA, ONpeoeie-
Hue mecma 0Jisl BbICMABOYHO20 NABUNLOHA,
KOHcepsayuu u myseeurayuu. Paccmo-
mpeHvl npobIeMHble 8ONPOCHl My3eepuKa-
yuu I'ycunozo nepeiema, ClOHCHOCMb UC-
NOJHEHUsL NPOEKMA My3esi NOO OMKPLIMbIM
HEOOM U PACKONOYHO2O NABUTLOHA, NOKA-
3aHa HEOOX0OUMOCMb OAbHENUe20 U3yye-
HUSL NAMAMHUKA U COXPAHEHUsl NAIeOOCH1e-
0102UYeCcK020 Mamepuad.

Kniouesvie cnosa: namonmonoeus, me-
CMOHAX0MHCOEHUe, OCMeOI02ULeCKUl Ma-
mepuas, UcKonaemvle HCUBOMHbvle, CMPa-
muepagus

Scientific, cultural and educational value
of the world-famous palaeontological
location «Gusinyi pereletnand the basic
principles of its preservation

Summary

The information about world the
famous paleontological natural monument
«Gussinyi perelet», which is of a great
historical and scientifically meaning,
is submitted in the article. The pressing
questions of its conservation, study and
protection are covered. The variants of
preservation of the natural monument
«Gussinyi perelety by conservation and
museum making are suggested by the
authors of the article. The problems of its
museum making, complexity of organizing
the museum in open air are considered.
Also the necessity of further studying and
the preservation of the natural monument
«Gussinyi perelet» are shown in the article.
The examples of museum expositions
in open air and in closed pavilions are
given. The prospects of organizing the
paleontological museum in the city are
shown by the authors.
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INDICATORS OF THE TOTAL NUMBER OF MICROORGANISMS AND
THE GROUP COMPOSITION IN ALLUVIAL MEADOW AND MEADOW-
BOG SOILS OF THE DELTA OF R. SELENGA

Ts.D. — Ts. Korsunova
Candidate of biological sciences, senior researcher of laboratory of biochemistry of
soil, Institute of General and experimental biology, Siberian branch of the Russian
Academy of Sciences, Ulan-Ude, Russia
E.E. Valova
The candidate of geographical sciences, Associate Professor, Department of
geography and geoecology, faculty of biology, geography and land of the Buryat State
University, Ulan-Ude, Russia

Simmary

It is revealed that the indicators of
the total number of microorganisms,
group composition and their content in
the humus of the studied automorphic
and hydromorphic soils, the enrichment
of their microorganisms, according to
Zvyagintsev's gradation (1978), on organic
food sources is estimated as average, on
mineral food sources is predominantly poor
and very poor.Urgency. Organic matter
and optimal humus regime are one of the
fundamental and applied problems of soil
science and agriculture Humus provides
plants with the necessary macro- and
trace elements, regulates the physical and
biological properties of soil. It is revealed
that the indicators of the total number of
microorganisms, group composition and
their content in the humus of the studied
automorphic and hydromorphic  soils,
the enrichment of their microorganisms,
according to Zvyagintsev's gradation
(1978).

Key words: microorganism, humus, soil,
meadow, Selenga.

Fertility and ecological stability of soils
depends not so much from the quantitative

content of organic substance how many

from qualitative characteristics. Therefore
question of study of microbiological
activity of soils and physical and chemical
parameters of humus matters in soils
of delta of the river Selenga, the main
waterway of the lake Baikal, has the special
actuality for the estimation of their capacity
for implementation of water-protection
functions.

In this regard, the goal of our study — to
assess the microbiological activity of the
soil and to identify the structural features
of humic acids of soil of delta of Selenga,
using modern non destructive methods.

Preparations of humic acids (HA) are
abstracted from humus horizons of the
probed soils (layer of 0-20sm) extraction
of 0,1 n. NAOH on the method of D.S. Or-
L.A.

composition of HA was probed on the

lova — Grishina.  Elemental
automatic element analyzer of ChNS/O
Perkinelmer 2400 Series II, the content
of oxygen is calculated on a difference.
The content of acidic functional groups

were determined by A.F. Dragunova’s
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method. Spectrums of nuclear-magnetic
resonance 13S-NMR were taken off on the
spectrometer of Brucker of AM-400 with
frequency 100,614 Mhz.

Microbiological =~ researches  were
conducted on the generally accepted
methods  (Zvyagincev  and  others,
1980). Used the followings nourishing
environments: microbal incurrence — MPA;
aktinomicety — KAA; mushrooms are an
environment of Chapeka.

Were wused the

media: total microbial number — IPA;

following culture
actinomycetes — KAA; mushrooms -
Chapek. Intensity of decomposition of
cellulose in environmental conditions was
determined an oplikacionnym method.
Microbiological and  biochemical
indexes of soils, llying to basis of their
potential fertility, considerably below, and
parameters of their vibrations higher as
compared to the analogical types of soils
of other territories, that predetermines the
unstable level of potential fertility.
different

total number of microorganisms, group

Despite the figures the
composition and their content in humus
studied automorphic and hydromorphic
soils, enriching them with microorganisms
on graduation Zvyagintsev (1978) for
organic food sources is estimated as the
average for the mineral springs feeding

predominantly poor and very poor|[1, 2].

Microbiological  transformation  of
organic matter in these soils occurs with
varying intensity, which is reflected in the
composition and structural characteristics
of humic acids.

Humic acids of studied soils of the delta
of part of the Selenga River on element
composition are similar to similar soils of
Western Siberia.

The amount of acidic functional groups
reflects the degree of reactivity and
adsorption properties of HA. Humic acid
alluvial meadow and meadow-swamp soils
are characterized by high total content
of these groups, which is 775 and 828
meq/100 g, respectively[3].

A considerable proportion (504 and
435 meq / 100 g, respectively) is on in the
carboxyl groups is typical for most mature
black soil HA (375-530 mEq/100g).

The considerable share of reactive
functional groups as a part of group of HA
gives to soils a high adsorption capacity and
is a defining factor by their consideration as
biogeochemical natural drens in the delta
of Lake Baikal.
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Cenenza 03eni amulpayblHblH
an06uUAIbOl WAOBIHOBIK,

JHCOHE WADBIHObI-OAmMNAaKmul
MONbBIPAKMAapvIHOazbl MUKPOA23a1apOblH
HCAINBL CAHBL MEH MONMBIK KYPAMbBIHBIH
KepcemKiuimepi

Axoamna

3epmmenemin agmomopghmul dHcoue eu-
OpomMopdmyvl  MONBIPAKMbBIY, 2V MYCMA2bl
MUKPOOP2AHUIMOEPOIY JHCATNbL CAHBIHBIH,
MONMbIK ~ KYPAMbBIHbIY — JHCOHE  OAAPObIH
KYPAMbIHBIY,  01apObl  MUKPOOP2AHUZM-
Odepmen Oaiiblmyovly, 36s2unyesmiy epa-
dayuscol oouvinwa (1978), opeanuxanviy
KOpeKkmeHny Ke30epi OoublHwa opmaud,
MUHEPANObIK,  KOpeKmeHy Ko30epi 00li-
bIHUWA KODOIHece Keoell JHCoHe ome Ke-
Oeil Oen OazananamoiHbl  AHLIKMALObL.
Ulyebinoviy. OpeaHukanvl 3am  JHCOoHe
oymatinvl eymyc pescumi Tonwvipakmany
MEH ayblil Wapy aulblibleblHblY Ipeeili HCOoHe
KOon0aunbanvl mocenesiepiniy 0ipi 6onvin ma-
ObLIA0bL 2yMyc ocimOikmepoi Kaxcemmi
MAKpo — —  JICOHe  MUKPO3JIeMeHmmep-
MeH KaMmamacwls emeoi, MonvlpaKmiy
DUBUKATBIK-OUONOLUANBIK, — KACUEMMePiH
pemmetidi. 3epmmenemin asmomopgphmoi
JHCOHe  2UOpPOMOpPmMbL  MONBLIPAKMbIH
2YMYCmazvl MUKPOOP2SAHUSMOEPOTH JHCAl-
nbl CAHBbIHBIY, MONMBIK KYPAMbIHbIY HCOHE
011apObIY KYDAMbBIHLIY, 0JapObl MUKPOOD-
2anusmoepmer 6atibimyobly, 3652UHYe8MIH

epagayuscol botibiHwa (1978).
Tyuinoi  coe30ep:  MUKDPOOpP2AHU3M,
aymyc, monwipak, waowviHovik, Celenea.

Ilokazamenu obweit uucieHHOCMU MU-
KPOOpP2aHUu3Mo8 u Zpynnoeozo cocma-

64 6 ALI06UATILHBIX J1Y208bIX U TIY2080-
0010mubix nousax oenvmol pexu Cenenza

Aunnomauyus

Buiasieno, umo noxazamenu obwezo Ko-
JU4ecmea MUKpOOp2aHu3mMos, 2pynnogozo
cOCMasa u ux co0epicanus 6 2ymyce uzy-
YaemblX A8MoOMOPOHBIX U 2UOPOMOPDHHBIX
noug, 0602aweHUss Ux MUKPOOP2AHUZMAMU,
no epaoayuu 3eseunyesa (1978), no opea-
HUYeCKUM UCTNOYHUKAM NUMAHUS OYeHUBA-
IOMCsl KAK CpeoHue, N0 MUHEPATbHbIM UC-
MOYHUKAM NUMAHUSL  NPeUMYUeCmeeHHO
beonvle u ovenvb Oeonvle.Cpounocms. Op-
2aHUYeCcKoe 8eujecmeo U ONMUMALbHBII 2)-
MYCOBbIU PeHCUM ABTIAIOMCSL OOHOU U3 PYH-
OAMEHMANbHBIX U NPUKIAOHBIX NPOOIeM HO-
YBOBEOCHUsL U CENbCKO2O XO3AUCMBA 2YMYC
obecneyueaem pacmenuss He0OXOOUMbIMU
MAKpO — U MUKPOIIEMEHMAMU, pe2yIupy-
em uszuxo-ouor0cUNeCKUe C8oUCMEa No-
ygwvl. Buisagneno, umo nokazamenu obwe2o
KOIUYeCmea MUKpOOP2aAHUIMO8, 2PYNNOBO-
20 COCMABa U UX COOEPHCAHUs 8 yMyce U3-
YUaemuix asmomophHbIX U 2UOPOMOPPDHBIX
noug, 0602aweHUss UX MUKPOOP2AHUZMAMU,
no epadayuu 3eseunyesa (1978).

Kniouesvie cnosa: Muxpoopeanusm,
eymyc, noysa, nye, Cenenea.
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HEAVY METALS AS A FACTOR OF ENVIRONMENTAL POLLUTION
IN ULAN-UDE (BURYATIA)

E.E. Valova
Department of geography and geoecology, faculty of biology, geography and land of
the Buryat State University, Ulan-Ude, Russia
Ts.D. — Ts. Korsunova
Institute of General and experimental biology, Siberian branch of the Russian
Academy of Sciences, Ulan-Ude, Russia

Summary

Heavy metals (HM) entering the
environment is associated with active
human activity. Major sources — industry,
transport, boilers, masorotica-ing
installation and agricultural production.
The industries polluting TM include
ferrous and non-ferrous  metallurgy,
production of solid and liquid fuels,
mining and processing enterprises, glass,
ceramic and electrical production [l1].
The peculiarity of the soils of Yakutia is
to reduce the intensity of the biological
cycle of substances in them, due to the lack
of heat, relatively poor vegetation cover
associated with underdeveloped humus
horizon. The study of issues related to soil
contamination of Yakutia heavy metals is
very important, as the Northern landscapes
have low resistance due to poor drainage
and annual freezing. The processes of self-
healing and self-purification in them are
slow. In terrestrial ecosystems.

Key words: heavy metals, accumulation,
pollutants, lead, cadmium, zinc, copper.

The

natural environment in densely populated

increasing degradation of the

and industrially developed regions of

Russia is beginning to take irreversible

character. In many cities of Russia, the
ecological situation is close to the critical
particularly strong technogenic impact
on the environment and the population
identified in major industrial cities [3].

One of basic conceptions of ecological
research of cities is ekologo-geochemical,
developing on the basis of theory of
geoecology and environment geochemistry.
This concept is based on an analysis of
depositing (accumulating) environments,
snow, soil, water, bottom sediments and
chemical composition of living organisms,
which reflects the long term pollution
and taking place under his influence the
transformation of urban landscapes [4].

A soil cover of city is an original
biogeochemicalbarrier. Man-made products
fall out on city landscapes, accumulating
in overhead horizons of soils, change their
chemical composition and join in the natural
and technogenic cycles of migration. Auras
in soils of the cities are steadier, than in air,
snow, plants and animals. Soil accumulate
pollutants during technogenic influence.

Therefore geochemical indication of soils
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and mapping — one of the main methods of
an assessment of an ecological condition
of the cities. By effect of impact on urban
soils heavy metals are biochemically
active substances on living organisms.
Contrasting anomalies HM pose a threat
to biota and human health, soil they affect
alkaline-acid properties and the content of
humus, which determine the stability of
soils to the pollution of these elements [5].

A plant is sensitive bioindicators of
technogenic change of the state of city
environment. They test negative influence
of various number of pollyutans: oxides of
sulphur, nitrogen and carbon, HM, fluorine
hydrogen, hydrocarbons and others.
Therefore, a vegetable cover is the first
screen on the way of besieging of muddy
atmospheric matters. A biogeochemical
indication and estimation of the state of
city environment is based on ability of
plants to accumulate contaminents near-
by technogenic sources and on the ways of
migration of toxic elements [6].

The city of Ulan-Ude located in the
steppe

and forest-steppe landscapes

Intermountain Hollows, has industrial
specialization, aviation and glass factories,
the power system is presented by two
big combined heat and power plants and
numerous boiler rooms, food and light
industries, technogenic influence on the
city also provide road and rail transport.
The population of the city and
surrounding the town agricultural land
and garden management have permanent
effects of industrial enterprises and motor

transport.

Task: to define the content of heavy
metals (lead, cadmium, zinc and copper) in
the soil-vegetable cover of city landscapes.

Ecological and geochemical studies
were conducted in the territory Ulan-Ude,
which was divided into 30 key areas, the
selection of which was to identify within
the city areas with different degree of
impact of industrial and transport emissions
due to «the rose of winds». Each key area
has an area of 100 m2, where soil samples
were taken by the envelope method in the
0-5 cm layer in 8 points, was one of them
mixed sample: samples of plants, by cutting
overhead mass between mass flowering
plants-dominants. Thus, the data on the
sectors of observations are submitted by
average analytical data from 480 samples
of soils and 182 vegetable samples.

Analysis for determination of lead
(Pb) in soils showed very large amplitude
fluctuations of quantity — from 13.0 to 51.0
mg/kg of soil. The maximum values for
Pb were marked: 43 quarter of the city -
recreation park — 1,2 MPC; s. «Arshan» —
1.2 MPC; thell3 quarter of the city — 1.2
MPC; «The Upper Berezovka» — 1.3 MPC;
City Garden— 1.3 MPC; s. « Vahmistrovo» —
1.4 MPC; s. «New Komushka» — 1.7 MPC;
the 2 km of Spirtzavodskoy route — 1.7
MPC (Fig.1.).

Unlike soils the grassy vegetable cover
of territory of city accumulates Pb in great
numbers.Its highest rates were registered
at plants — dominants: at sedge hardish —
Zavod «Elektromashina» — 27 MPC, s.
«Taltcy» —26 MPC; at wheat grass creeping

— gardening association «Ranet» — 24 MPC;
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at wild camomile — s. «Steklozavod» — 40
MPC,; at oriental wormwood — s. « Arshan»
— 31 MPC; gardening association «Ranet»
—46 MPC; the 9 km of Spirtzavodskoj route
— 35 MPC; s. «Istok» — 44 MPC [1, 2].

Found that high amounts of Pb in plants
found near industrial plants and especially
along the freeways.

The amount of cadmium (Cd) in the
0-5 cm soil layer ranges from 0.26-2.9 mg/
kg, where the degree of variability was as
high as 54%. The largest concentrations of
Cd in soils, equal to 3 mg/kg, it should be
assumed that the content on the territory of
the city is within safe limits, although in
some areas close to the value of the limit
of concentration: s. «Upper Berezovka» —
2.9; City Garden — 2.7; s. «Erhirik» — 2.7
mg/kg.

And in the vegetation of the city, as
in the case of Pb, found high concen
trations of Cd 1.1-3.3 mg/kg. At values
MPC equal to 0.3 mg/kg in plants for a
forage to cattle to feed an animal a grass
from lawns, from roadside sites it isn't
recommended. The highest wvalues of
Cd were registered on ground plots: at
sedge hardish — «The Upper Berezovka»
— 6 MPC; s. «Tulundjay — 8 MPC; at
couch-grass — s. «Stepnoy» — 6 MPC;
st. «Divizionnaya» — 6 MPC; s. «Zabai-
kalsky» — 6

MPC; the park «Oreshkova» — 9 MPC;
the 43 quarter of the city — «Recreation
park» — 6 MPC; at wild camomile —
s. «Stepnoy» — 8 MPC; s. «The Bald
mountainy» — 9 MPC; at oriental worm-
wood —s. «Arshan» — 7 MPC; the 43 quarter

of the city — «Recreation park» — 8 MPC;
gardening association «Ranet» — 9 MPC; s.
«Zabaikalsky» — 11 MPC; s. «Tulundja» —
8 MPC; s. «Istok» — 8 MPC [1, 2].

High growth of the maintenance of
CD probably is connected with that
the main source of receipt it in soil
and vegetable complexes are diesel fuel,
which is used widely by share taxis, and
wear of autotires.

The average content of zinc (Zn)
in Ulan-Ude 1s within 6.7-82 mg/kg,
with the degree of variation — 56%.
Large quantities of Zn were observed at
Tulundja, the 2 km of

Spirtzavodskoj road, where their values

sites:  s.S.

are close to the maximum allowable
concentration.

Despite the relatively low content of
Zn in the soil, as in the case of Pb and
Cd in above-ground organs of plants
have high concentrations. The greatest
amount of Zn were registered at the
following sites: at sedge hardish — s.
«Tulundja» — 1.3 MPC; at couch-grass —
s. «Zabaikalsky» — 1,1 MPC; at common
wormwood —gardening association
«Teplovicy — 1,2 MPC; wild camomile —
s. «Steklozavod» — 3 MPC; s. «The Bald
mountainy» — 2 MPC; «Spirtzavodskaya
road, the 2 km.» — 2 MPC, s. «Vostochny»
— 2 MPC, at the oriental wormwood — s.
«Vahmistrovo», 2 MPC, s. «Istok» — 2.2
MPC. The data indicate contamination by
this element.

The vegetation of the high Ilevels
of copper (Cu) have been reported in

coach grass — s. «Arshan», «the Drama
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Macorrab 1: 105000

Fig.1. Map-scheme of technogenic pollution of soil and vegetation
urban landscapes in key areas

theatre by Bestuzhev» and s. «Erhirik»;
the wild camomile — s. «New Komushkay;
s. the Oriental wormwood —s. «Sotnikovoy.
Indicators of amount of Cu above the
limit of MPC make only 5% of all grounds
[1,2].

By results of this work, the following
conclusions are drawn:

1. In the soil cover in Ulan-Ude is
found the significant content of heavy
metals, especially in areas along highways
and near industrial facilities. Only on the
territory s. «Sokol» — the content of lead
and cadmium significantly lower than the
MPC.

2. The amount of lead in plants all key
areas increased.

3. Unhappy situation on the territory
in Ulan-Ude because of cadmium whose
values above his background values. The
relatively high amount recorded on «The
Upper Berezovkay, territories of «the City
Garden», s.s. «Erhirik», «Tulundjay». In
plant samples in all key areas noted its high
content of greater than MPC from 2 up to

11 times.

4. The zinc content in the land cover
found within acceptable levels, and in
separate sites in a vegetation cover is in
excess of the MPC in many times — in
s.s. «Steklozavod», «Istok», «Energeticy,
«Vostochny», «Erhiriky», «Vahmistrovoy.

5. Copper in soils of the city is
not exceeding the value of its MPC. In
vegetation cover (in 8 % of cases) are
marked its high rates. High amounts
of copper are found in the soils of the
territories of the s.s. «Arshan», «Erhirik»,
«Sotnikovoy, «Istok», in the territory of
Bestuzhev Drama Theatre.

6. Ecologically  unsuccessful in
concerning Heavy metals, especially lead
and cadmium, are: central part of the city —
The City garden, the territory of Bestuzhev
Drama Theatre, the 43 quarter of the city
— «Recreation park», s.s. «Steklozavody,
«Erhirik»,

«Zarechny», «Sotnikovo», «The Upper

«Istok», «Vahmistrovoy,

Berezovkay, that is in the zone of intensive
traffic.
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ABTOPJIAPFA APHAJIFAH EPEXEJIEPI

Maxananap mvinaoau ycmaunvimoapaa caii 60.1ybl Kepex:

* Maxana Kazax, opvic Hemece a2bliuiblH Mii0epinoe YCbIHbLI2AH.

* 3epmmey canacwl « Kazaxkcmanuwiy OUOLOUSTBIK 2bLIBIMOAPLY JHCYPHANLIHA COUKeC
Kenyl Kepex.

* JKypran 6acka 6acwiibimoapoa sHcapusianean Makaiaiapovl Heapusiamatiosl.

» YCBIHBICTAP TEKCEPYIIIJIEPI'E APHAJIFAH JKAHAJIPIKTAP MYMKIH.

1. XKypnanza « Windows ywin Word 7,0 ("97, 2000)» (keenvb-12 nynkm, eapHumypa-
Times New Roman/KZ Times New Roman) momindix pedaxmopoa Komnviomepoe
mepineen, bemmiy Oip HcazblHOA OIPAHCAPLIM HCONAPATLIK UHMEPBATMEH, OEMMIY HCaH-
JHcazvl 2 cm wemimen 0acvli2an MaKaua KoIx#cazoacvl xHcoHe Oapivlk mamepuanoapl
oap CD ouck Kabwvirioanaowl.

2. Ayoamna, o0ebuem, Kecmejep MHCoHe cypemmepi Oap Maxkaiawvly ooemmeci
y3wutHovizwl 10000 opinmen acnayvi kepex.

3. Feinvimu 0opeoiceci ook agmopnap yuin Makanaz2a 2oliblM 00KmMOpbl Hemece KaH-
ouoamol coblH NIKIpiMeH MipKeyi Kepex.

4. Maxkananap xeneci epesicenepee colkec pocimoenyi Kepekx:

— Folnbimu-mexHuxanvix aknapammuolk xauvlkapanwik pyopuxamop (FTAXP),

— MaKana OpHaiacamolH OOIIMHIY amaybl,

— MAaKanaHoly yul minoe amaysl (Opuic, Ka3ak, azbliuibli); Keelb — 14 nynkm, 2aphu-
mypa — Times New Roman Cyr (opvic, azvinusin minoepi ywin), KZ Times New Roman
(xazax mini ywin), bac, Kanely apin, abzay opmanbiKmMaHobIPbLI2AH,

— asmopoviy (-1apoviy) amvl-KHCOHIHIY OAC dpNi MeH PaMUIUACHl, MeKeMeHIH MOJbIK,
amayvl, HCYmMvlC OPHbI MEH J1Aya3bimMbl Yul minoe (opulc, Ka3ak, a2uliulbli). Keeab — 12
nyHxkm, eapuumypa — Arial (opuic, asvinuin sHcone Hemic mindepi ywin), KZ Arial (kazax
mini ywin), abzay opmanvlKmanoblpbli2at,

— KA3aK, Opblc JHCoHe a2bliuiblH mininoe ayoamna. keeav - 10 nynkm, 2apuumypa —
Times New Roman (opbic, azvinubin dsHcone Hemic mindepi ywin), KZ Times New Roman
(Kazax mini ywin), Kypcus, oy HCaKmaH-col scakmawn 6oc sxcep — 1 cm, 6ip soconrapanvix
unmepsaimer. Apoamnaoa 3epmmeyoi Jcypeizy cebedi MeH 0aapovly HOMUICENePIiH
MAaHBI30bLIbIZLIH OaAHOAY KepeK. 3epmmey mypanvl Heeizel aknapam 6ap CoueMHeH
bacmanvin, Keuin 03 HCYMbICbIHbI30bIH KbICKAULA e24Cell-Me2Celilicin, MaKcamol MeH
aoicmepin (ecep makana s0icmep Hemece MexHuKaza basvlmman2an O0NCA) HCA3bIHBL3
JHCOHE KOPbIMbIHObL uibleapbilbl3. COHabl couliemoe OKbIpMAHOAp myCiHemin myH#CblpblM
arcasy kepek. Opoip anoamna 120-130 co30en kem bormaywl Kepek;

— Yw minoe (opwic, Ka3ak, azvbliublH) Myuinoi co30ep, 5-6 co3.

— MaKana momii: keenvb — 12 nynkm, eaprumypa — Times New Roman (opuic, azbliuibiH
minoepi ywin), KZ Times New Roman (kazax mini ywin), 6ipscapvim H#conapaivlk uH-
mepsaimer. Mominoi 3epmmeyoiy Manbi30bLiblebl CUNAMMAl2aH KblCKAUA KipicneoeH
bacmazan omcon. TexHuxanvlk mepmuHoep, KblcKapmynap mex bac opinmepze aublkmama
bepy Kepex;

— KONOaublean o0ebuemmep misiminoe (Koicazbaoaavl ciimemesep MeH ecKepmne-
Jep KOJHcazoaoazvl HOMIPMEH HCOHe KBAOPAM HCAKULAO A HCA3bLIAObL) HCAHA 0ePEeKKO30ep
ooyl kepex. Aoedouemmep mizimi MEMCT 7.1-84. Cotixec pocimoenyi kepek — mulca-
bl
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9. Konorcazoa men mamepuanoapvl 6ap CD oucki mblHa MeKkeHicatiaa x#cioepinyi Ke-
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Kypuanowiy srcayanmer xamuvicol 2olivimu Kvizmemxep Knumenko M.IO.

bi30iy pexeuzummep:
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Cmambu 00124CHbI COOMBEMCMBOB8AMb CIROVIOWUM NYHKIMAM:

* Cmambs npe0ocmaesnisemcs Ha Ka3axcKoM, pyCCKOM UNU AH2IULCKOM S3bIKe

* Obnacms uccnedosanusi OONHCHA COOMEEMCMBO8AMb HCYpHALy «buonocuueckue
nayku Kasaxcmanay.

* JKypHan e nyoauxyem cmamou, Komopbwle NyOIUKOBANUCH 8 OPY2UX USOAHUSIX.

o [Ipeonosicenuss OONAHCHBL COOEPHCAMb UCKTIOUUMENbHO UHMEPECHVIO UHPOPMAYUIO
0751 yumamerneu.

1. B dccypran npunumaiomces pykonucu cmameti, HaOpauHvlx Ha KOMnblomepe, Hane-
YAMAHHBIX HA OOHOU CMOPOHE TUCMA C NOJYMOPHbIM MEHCCMPOYHLIM UHMEPBANOM, C
noaamu 2 cm co écex cmoporn aucma u CD Oouck co ecemu mamepuaiamu 8 mexkcmo-
eéom peoaxkmope «Word 7,0 ('97, 2000) ons Windowsy» (keenu-12 nynkmos, eapHu-
mypa — Times New Roman/KZ Times New Roman).

2. Cmamovsa noonucwieaemcs écemu agmopamu. OQOvbluHas ONUHA CIMAMbU, BKIIOUASL
aHHOMAyuo, IUumepamypy, mabauysbl U pucyrKku, He 0oadxcHa npesviuiams 10000 cros.

3. Cmamwvs 00aHCHA CONPOBOAHCOAMBCA peyeH3uel 00Kmopa Uiu KaHouoama Hayx
07151 a8Mopo8, He UMEIOUWUX YHEeHOU CIMeneHU.

4. Cmambvu 00axCHbL ObIMb OPOPMIEHBL 8 CHPO2OM COOMEEMCMBUU CO CICOVIOUSUMU
npaBUNIAMU.

— MPHTH no mabauyam yHuepcaibHoU 0eCamuyHol Kiaccugurayuu,

— Haseamnue pazoend, 8 KOMOPbL NOMEWAemcs CIambsi;

— HazeaHue cmamovu. keeiv — 14 nynkmos, eapnumypa — Times New Roman Cyr (014
PYCCKO20, aHeIUUCKO20 U HemeyKkoz2o a3bikos), KZ Times New Roman (011 kazaxckozo
A3bIKA), 3a271A6Hble, HCUPHble, a03aYy YeHMPOBAHHbILL,

— UHUYUATBL U pamunus(-u) asmopa(-o8), NOIHOe HA38aAHUE YUPEeHCOeHUs. Keeab — 12
nyHkmos, capuumypa — Arial (015 pycckoeo, anenuticko2o u Hemeykozo a3viko08), KZ Arial
(021 Kazaxcxkoeo A3vlKa), ab3ay YyeHmpo8aHHuIlL,

— aHHOMAYUs HA KA3AXCKOM, PYCCKOM U AHRTIUUCKOM A3bIKAX. Ke2ab — 10 nynkmos,
eapuumypa — Times New Roman (015 pycckoeo, aneauiicko2o u Hemeykoeo sa3vikos), KZ
Times New Roman (01151 Ka3axckozo sA3blKa), Kypcus, omcmyn ciesa-cnpasa — 1 cm, oou-
HAPHBLLL MENCCMPOYHBLI UHMEPBAL AHHOMAaYUs O0IIHCHA U3a2amb NPUYUHY NPOBEOEHUs!
UCCIeO0BANUSL U BANCHOCb €20 pe3ynbmamos. Hyoicno nayams ¢ npeonodscenus, Komo-
poe codeparcum 21aeHYI0 uHopmayuro 0o ucciedosanuu, a 3amem HaANUCAmMv KpamKue
noopobrocmu saweli pabomwl, yeau u Memoovwl (8 ciyuae, eciu Cmamovsi OPUEHMUPOBAHA
Ha Memoobl Ul MexXHUKy) U npusecmu 6bl800bl. B nocieoHem npeonoxceHuu Hanucamso
3aKa0UeHue, Komopoe 00JIHCHO ObIMb 0OCMYNHBIM 05 NOHUManus yumamereu. Kaxcoas
anHomayus 0ondcua skatovams 120-130 cnos;

— mekcm cmambvu. Keeab — 12 nynkmos, eapuumypa — Times New Roman (Ons pyc-
CK020, AH2IULCKO020 U Hemeykoeo a3vikos), KZ Times New Roman (07151 kazaxckoeo s3vl-
Ka), NOIYMOPHBIU MENCCMPOUHbLL UHmep8al Tekcm HYyJHCHO Hauams ¢ Kpamkoz2o eeede-
HUs, 8 KOMOPOM ORUCHIBAEMCS 8ANCHOCIb UCCe0osanus. K mexnuueckum mepmuHam,
COKPAWeHUSM U UHUYUATAM Cledyem 0amb OnpeoeieHue;

— CNUCOK UCNONb308AHHOU TUMepamypul (CCoLIKU U NPUMEYAHUs 8 PYKORUCU 0003HA-
Yalomes CKBO3HOU HyMepayuel U 3aKa04aromcs 8 Keaopammusie CKOOKU) 0O0JIHCEH 8KII0-
yams Hogvle ucmoynuky. Cnucox numepamypuvl 0014ceH Oblmb opopMiIeH 8 cOomeem-
cmeuu ¢ I'OCT 7.1-84.— nanpumep:
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OeHusi 06 asmope:

— @.1.0. nornocmwio, yuenas cmeneHb u yueHoe 386anue, mecmo pabomul (0151 nyoau-
Kayuu 8 pazoeie «Hawu aemopwi»);

— NOJIHblE NOYMOBble aopeca, HomMepa CYHceOH020 u domauHe2o menegonos, E-mail
(0215 c653U pedaKyuu ¢ asmopamu, He NyOIUKYIomcs,),;

— Haz8aunue cmamovu U hpamunus (-u) aemopa(-08) Ha KA3axCKOM, PYCCKOM U AH2ULL-
ckom azvikax (0 « Cooeparcanus»).

4. Unmocmpayuu. Ilepeuenv pucynkoe u noOpucyHounsvle HAONUCU K HUM Hpeocmas-
JISIIOM OMOENbHO U 8 00WULL meKcm cmambuu He ekarodatom. Ha obpammnoii cmopone kaoic-
0020 pUCYHKA Clledyem YKA3amb e20 HOMep, HA36aHue PUCYHKA, (amunuio asmopa, Ha-
seanue cmamvu. Ha CD oucke pucynku u unitocmpayuu 6 popmame TIF unu JPG ¢ pasz-
pewenuem He menee 300 dpi (paiinel ¢ nazeanuem «Puc.1», «Puc.2», «Puc.3» u m.o.).

5. Mamemamuueckue gopmynvt donxcuvl dvimv Habpanwvl xkax Microsoft Equation
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7. Pedaxyus ve 3aHUMaemcsi IumepamypHou U CIMUIUCmMu4eckolu oopabomkou cma-
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mpebosanuti, K nyoIuKayuu He NPUHUMArOmcs.

8. Pykonuco u CD ouck ¢ mamepuanamu ciedyem HAnpasisims o aopecy:

140002, Pecnyonruka Kazaxcman, e. Ilagnooap, yi Mupa, 60,

Ilasnooapckuii cocyoapcmeenHulli neda2o2udecKuti UHCImumym,
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Ten 8 (7182) 552798 (6n. 263), ¢paxc: 8 (7182) 651621
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«llasnooapckuil cocyoapcmeenHulli heda202udecKuti UHCIUmymy»

BUH 040340005741

HUK KZ609650000061536309

AO «Forte banky

BUK IRTYKZKA

OKIIO 40200973

KBE 16
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GUIDELINES FOR THE AUTHORS OF THE JOURNAL
«BIOLOGICAL SCIENCES OF KAZAKHSTAN»

Articles must comply with the following points:

» The article is provided in Kazakh, Russian or English.

» The field of research should correspond to the journal «Biological Sciences of
Kazakhstany.

» The journal does not publish articles that have been published in other publications.

*» SUGGESTIONS  SHOULD  CONTAIN  EXCLUSIVELY  INTERESTED
INFORMATION FOR READERS.

1. The journal receives manuscripts of articles typed on a computer, printed on one
side of a sheet with a one-and-a-half line spacing, with margins of 2 cm on all sides of the
sheet and a cd disc with all materials in the text editor «word 7.0 (97, 2000) for windows
«(the size is 12 points, the headset is times new roman / kz times new roman).

2. The article is signed by all authors. The usual length of the article, including the
annotation, literature, tables and drawings, should not exceed 10,000 words.

3. The article should be accompanied by a review of the doctor or candidate of
sciences for authors who do not have a scientific degree.

4. Articles must be executed in strict accordance with the following rules:

— International rubric of scientific and technical information (IRSTI),

— Affiliation with the author's place of work (without instructions of regalia and
position), size - 12 points, headset - arial (for Russian, English and German languages),
kz arial (for Kazakh), paragraphed;

— The name of the section in which the article is placed;

— Article title: size - 14 points, headset - times new roman cyr (for Russian, English and
German languages), kz times new roman (for Kazakh language), title, fat, paragraph;

— The abstract should contain not less than 100 words (100-150 words) in Kazakh,
Russian and English languages: size - 10 points, headset - times new roman (for Russian,
English and German languages), kz times new roman (for Kazakh language ), italics,
left-right indent - 1 cm, single line spacing. The abstract should state the reason for the
study and the importance of its results. We need to start with a proposal that contains the
main information about the study, and then write a brief summary of your work, goals and
methods (if the article is focused on methods or techniques) and draw conclusions. In the
last sentence, write a conclusion that should be accessible to readers;

— Keywords not less than 3-4;

— The text of the article: size - 12 points, headset - times new roman (for Russian,
English and German languages), kz times new roman (for Kazakh language), one and a
half interlaced interval. The text should begin with a brief introduction, which describes
the importance of the study. Technical terms, abbreviations and initials should be defined;

— The list of references used (references and notes in the manuscript are indicated by
end-to-end numbering and are enclosed in square brackets) should include new sources.
The list of literature should be issued in accordance with GOST 7.1-84.- for example:
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LITERATURE

1. Author. Title of the article // name of the journal. The year of publishing. Volume (for
example, item 26.) Number (for example, No. 3.) Page (for example, page 34. Or page
15-24.)

2. Andreeva SA Title of the book. Place of publication (for example, m. :) publishing
house (for example, science,), year of publication. The total number of pages in the book
(for example, 239 seconds.) Or a specific page (for example, page 67.)

3. Petrovi.l. Thesis title: dis. Cand. Biologist. Science. M .: the name of institute, year.
Number of pages.

4. C.christopoulos, the transmisson-line modelling (tml) metod, piscataway, nj: ieee
press, 1995.

On a separate page (in paper and electronic versions) information about the author
is given:

- Full name. Completely, academic degree and academic title, place of work (for
publication in the section «our authorsy);

- full postal addresses, office and home telephone numbers, e-mail (for communication
with the editorial staff and authors are not published);

- the name of the article and the surname (s) of the author (s) in Kazakh, Russian and
English (for «contenty).

5. lllustrations. The list of figures and the captions to them are presented separately
and do not include the general text of the article. On the back of each picture you should
indicate the number, picture name, author's name, article title. On the CD, pictures and
illustrations in the .tif or .jpg format with a resolution of at least 300 dpi (files named
«picly, «pic2», «pic3», etc.).

6. Mathematical formulas must be typed in the Microsoft Equation Editor (each
formula is one object). Only the formulas referred to should be numbered.

7. The author reviews and visits the article's galleys and is responsible for the content
of the article.

8. The editorial board does not deal with the literary and stylistic processing of the
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