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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 have
been 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 has been
carried out. All populations (except
for L. racemosus ssp crassinervius) have
been characterized by wide polymorphism
in polypeptide patterns. Certain seeds from
heterogeneous populations have been iden-
tified as interspecific hybrids.

Keywords: SDS-electrophoresis, stor-
age proteins, taxonomy, systematics, Lemus.

Introduction. The genus Leymus con-
tains  perennial  rhizomatous  cross-
pollinating grasses with genomic constitu-
tion of NsXm haplomes and 2n=28, 42, 56,
84 [1-3]. A. Love [2] followed N.N. Tzvelev
[4] in respect of taxa of the genus from the
territory of the former Soviet Union. For the
Siberian area a taxonomic system was pro-
posed by G.A. Peschkova [5].The list of
taxa of the genus Leymus in the flora of the
Asian region of Russia has been expanded
to 24 taxa by Baikov and Lipin [6]. At the
last revision of the genus N.N. Tsvelyov and
N.S. Probatova [7] included 32 taxa in the
genus Leymus for the flora of Russia.

Eighteen species and 2 subspecies
have been recognized, 6 from them have
been described as new ones (Table 1) [5].

Table 1. Taxa of the genus Leymus distributed in Siberia according to Peschkova [5].

Sect. Leymus Hochst.:
L.
L.

interior (Hulten) Tzvel.

racemosus (Lam.) Tzvel. subsp. crassinervius
(Kar. et Kir.) Tzvel.

L.
L.
Sect. Anisopyrum (Griseb.) Tzvel.
L.
L. chinensis (Trin.) Tzvel.

. multicaulis (Kar. et Kir.) Tzvel.

villosissimus (Scribn.) Tzvel.

buriaticus Peschkova

o~

. ramosus (Trin.) Tzvel.

~

. tuvinicus Peschkova

racemosus (Lam.) Tzvel. subsp. klokovii Tzvel.

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.
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In Southern Siberia the genus is repre-
sented by a large number of local popula-
tions that sometimes are geographically iso-
lated. The analysis of populations in differ-
ent regions showed that most of them were
heterogeneous morphologically and more or
less differed from each other by a range of
polymorphism.

In the last years many new species
have been described from the territory of
Southern Siberia [8, 9] and from China [10-
13]. Therefore, the current number of spe-
cies could be increased more by using the
monotypic concept or geographical criteria.
The biosystematic data concerning Asian
taxa were not found.

An attempt to identify biotypes with
the use of SDS-electrophoresis of storage
endosperm proteins was undertaken.

Materials and methods. Herbarium,
seed and living material of Leymus species
were collected in the Irkutsk region and
Buryatia (Southern Siberia). Taxonomic
identification of accessions was carried out
following Peschkova [5]. Preparation of en-
dosperm protein extracts and SDS-
electrophoresis were carried out according
to Laemmli [14] with modifications [15]. A
geographic origin of Leymus accessions stu-
died electrophoreticly is shown in Figure 1.

% L. chinensis
® L. ordensis
A L. buriaticus
W L. littoralis
O L. racemosus

Figure 1. The map of the origin of Leymus accessions from Buryatia and
The Irkutsk region

Results and discussion. A detailed
study of species type specimens in St. Pe-
tersburg (LE) and Novosibirsk (NS) did not
give answers to many issues of intra-generic
differentiation. The main mode of species
reproduction is the combination of vegeta-
tive (rhizomes) and spermatic (cross-
pollination) ones. As a result even rather dis-

tant (conditionally intersectional) hybrids
possessing absolute sterility can produce
vital clones and take up a certain territory.
The descriptions of some species and diag-
nostic keys are constructed overly compli-
catedly and contradictorily in a series of po-
sitions. Thus, some morphologically hetero-
geneous populations in Altai and Buryatia
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included from 3 to 7 morphotypes, the 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. There-
fore, 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 Bury-
atia (including classic location) showed that
anthers were closed and seeds were abso-
lutely 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 sub-
populations of these species and semi-fertile
individuals were collected and studied elec-
trophoreticly (see below). Probably, one of
hybrid (introgressive) combinations of
L. littoralis and L. chinensis has been recog-
nized 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.

L. ordensis which according to G.A.
Peschkova [8] comparatively widely spreads
in Southern Siberia could be mentioned as
the most problematic taxon in Siberia. In our
opinion this taxon was described as a new
cespitose species quite erroneously. The
study of the type specimens (LE, St. Peters-
burg) showed that they were long rhizoma-
tous.

It is obvious that all assumptions
above should be verified and confirmed by
biosystematic methods.

Conclusion. Previously it has been
shown that SDS-PAGE of storage endo-
sperm proteins (prolamine-gluteline com-
plex) can be used for electrophoretic charac-
terization of genotypes and as the indicators

of a population status in the genus Elymus
[15-17]. The main advantage of grain pro-
teins as genetic markers is that living plants
are not required because the endosperm pro-
teins keep their electrophoretic properties
for many years.

The weight of dry grains isolated from
lemmas and paleas of different Leymus spe-
cies averages between 1.0-1.8 mg in
L. chinensis, 1.2-2.0 mg in L. littoralis and
10-24 mg in L. racemosus.

Figure 2 shows a variation of polypep-
tide patterns in populations of L. ordensis in
comparison with the populations of
L. chinensis in electrophoretic variants —Me
and +Me.

Monomeric proteins (variant —Me)
mostly have to be considered among prola-
mines and are characterized by a range of
molecular weight from 30 to 60 kD. A high
level of prolamine polymorphism was ob-
served in all populations of L. ordensis and
L. chinensis. Invariant prolamine polypep-
tides were revealed in the range of REM 25—
37. This kind of polypeptides kept their rela-
tive 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 the 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 were
gluteline subunits. The HMW subunits in L.
ordensis and L. chinensis occurred in the
range of REM 3-8.

Significant variation in electrophoretic
patterns has neither confirmed nor disproved
the taxonomic rank of L. ordensis
and makes  numerical analysis  diffi-
cult. Nevertheless, the 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.
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Figure 2. SDS-PAGE polypeptide patterns of endosperm proteins of Leymus ordensis (4) in comparison with
geographically close (B-D) and relatively distant (E) populations of L. chinensis. Random seed samples

from different plants of population, the same seeds in electrophoretic variants —Me (above) and +Me (below).

St — Elymus sibiricus, A LT-8401

The most overlapping of individual
polypeptides for the speies L. chine-
sis, L. ordensis and L. buriaticus was found
out in the range of REM 3-8, that corre-
sponded to HMW subunits. These polypep-
tides were found to be similar in REM with
those in L. littoralis, but distinguished from
subunits of L. racemosusin 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.

To confirm a permanent interspecific
hybridization in mixed populations, an elec-
trophoretic test was made. Besides the typi-
cal 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. The
seeds from these plants were weaker than
those from typical ones.

11
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Figure 4. SDS-PAGE polypeptide patterns of endosperm proteins in the mixed population of Leymus consisting
of L. littoralis ORO-0417 (A, B), L. chinensis OR O-0416, (D) and morphologically intermediate plants (C)

The results of the test showed that for L.
littoralis variation within the seed samp-
les from the same spike (A) was just slightly
less than the wvariation within the
seed samples from different plants of popu-
lation (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 sam-
ples of I-seeds the pattern C-13 was similar
with L. littoralis B-11 in a range of REM 37
-52, whereas the 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 the intermediate plants
which had low but not zero seed fertility and
possibility for stable vegetative reproduc-
tion.

Thus, the electrophoretic analysis of the
storage endosperm proteins of the individual
seeds in the selected taxa of the genus Ley-
mus showed that all populations (except
for L. racemosus  ssp crassinervius) were

characterized by wide polymorphism in pol-
ypeptide patterns. The 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 Siberi-
an 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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DHoocnepmHin Kop aKyvi30apvlHbl
noaumopgusmin Inekmpogopes
a0icmepimen 3epmmey
Leymus Hochst . (Poaceae)
MYbICHIHBLY CIOIPIIK mypaepinde

Anoamna

Leymus (Hochst.) myvicvinbiy on ceciz
mypi Cibipoe ceoepadusnvly mMYpeblOaH
OKWAYNIAHEAH JICepRLiKmi  NONYAAYUALAD-
MeH KeHineH Ycovinvliean. Oymycmik Cioip-
Oe dcunanean eepoaputi yneinepi meH mipi
mamepuan 3epmmendi. Kenmezen nonyns-
yusanap Mopoonocusnblk mypevloaH apmex-
mi Oonvin, e32epeiumix OUAna3oHbIiHOA OIp-
Oipinen azovi-kenmi epexuiesenoi. Opmypii
NONYIAYUANLAPOA&bl  JHceKe MYKbIMOApOblH
9HOOCNEpM KOp aKybl30apbl 31eKmpogope-
mukanwly manoayoan emmi. bapavix nony-
aayusanap (L. racemosus subsp. crassinervi-
Us NONYIAYUANLAPBIH KOCNAAHOA) NONUNEn-
cnekmpiepoe  KeH
Qusmmen cunammanovl. OpmeKmi NONYis-
yuanapoaevl Keuoip MYKbIMOap apaivlk
mypaepOiy eubpuomepi peminoe AHbIKMA-

Obl.

Mmuomik nOIUMOp-

Tyuinoi cesdep: SDS-anexmpogopes,

KOp aKyvl30apbl, MaKCOHOMUS, CUCTeMAamu-
ka, Leymus.

Mamepuan 6acnaza 24.01.24 mycmi

Hccneoosanue nonumopguszma
3anACHBIX 0€1IK08 IHOOCnEpMa
Memooamu Inekmpogopesa y

cubupcKkux uooe pooa
Leymus Hochst. (Poaceae)

Annomauus
Bocemnaoyame 6uoos pooa xonocHsx

Leymus Hochst. ¢ Cubupu npeocmasieHvl
OonbwuUM  KOIUYeCmeom  2eozpaguiecku
U30IUPOBAHHLIX — JIOKATbHBIX — NONYIAYUL.
Usyuenvl cepbapHvle 00paszyvl u Husol ma-
mepuan eudos, coopannvix 6 FOxcnou Cubu-
pu. bonvwuncmeso nonynayuti 6viiu HeooHo-
POOHBIMU MOpghonioeudecKu u boee uiu me-
Hee omauyanucy opye om opyea 6 ouana-
30H€e UBMEHYUBOCTIU.

IIposeoden anekmpoghopemurecKuii
aHanu3 3anacHulx 0enKos sHOocnepma om-
OeNbHbIX CeMAH 8 pA3HbIX nonyaayusx. Bce
nonynayuu (3a uckiouenuem nonyaayui L.
racemosus subsp. crassinervius) xapaxkme-
PU306ANUCH WUPOKUM NOTUMOPPUIMOM 8
noaunenmuoHvlx  cnekmpax. Hexomopuvie
ceMeHa U3 2emepo2eHHbIX NONyasAYuLl Obliu
uoeHmuuyUpoBsanvl 8 Kauecmsae Meiceudo-
861X 2UOPUO08.

Knwoueswvie cnosa: SDS-snexmpogpo-
pe3, 3anacHvle 6enKu, MmaKCoOHOMUs, Cucme-
mamuxka, Leymus.

Mamepuan nocmynun é peoaKuyuio
24.01.2024
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Summary
The size of helminths is substantially
influenced by interspecific interactions.

There are around 90 copies present. The
presence of Contracecums in the intestine of
a single cormorant individual resulted in a
significant reduction in the overall size of
the nematodes. When cestodes are present,
Contracecums  undergo  brachymorphic
changes, which can be seen as an adapta-
tion to maintain fertility while minimising
energy expenditure. The ratio of parasite
abundance in the host to parasite size might
vary based on the specific parameters of the
host-parasite interaction. The size of the
parasite can be regulated by multiple factors
associated with the parasite population
within the host.

Keywords: parasite, host, Contracae-
cum rudolphii, great cormorant, interspecif-
ic interactions of helminths.

Introduction. The investigation of
the relationships between parasites and their
hosts is gaining significance in the present
period, particularly in the realms of biodi-
versity conservation and safeguarding the
well-being of both wildlife and humans. In-
teractions between different species, particu-
larly parasites and their hosts, are a signifi-
cant focus of study in the fields of biology
and medicine. The worm Contracaecum ru-
dolphii Hartwich, 1964, which is a parasite
of the great cormorant, serves as a valuable
model for investigating these interactions in
this particular environment.

Despite recent research on the mor-
phology and ecology of the nematode Con-
tracaecum rudolphii [1-3] and its interac-

tions with the host [4], there is still a signifi-
cant need for a more comprehensive under-
standing of the interspecific relationships
between this parasite and its host in specific
regions. Studies conducted on other kinds of
parasites and their hosts have demonstrated
the adaptations that parasites evolve to en-
sure their effective survival within their
hosts, as well as the changes that occur in
the hosts' bodies as a result of the parasites'
presence. Specimens of Contracaecum oscu-
latum were measured, revealing a decline in
the average length of worms in correlation
with high worm densities in cod, as indicat-
ed by the number of nematodes per liver [5].
A series of laboratory experiments investi-
gated the impact of intraspecific competition
on the growth and reproductive abilities of
the parasitic nematode Phasmarhabditis her-
maphrodita. The findings revealed that in-
traspecific competition has a detrimental
effect on the fertility and overall quality of
P. hermaphrodita. Additionally, the nema-
tode is capable of partially avoiding over-
crowding by actively avoiding areas that are
already occupied [6].Studying the interspe-
cific relationships of parasites helps to un-
derstand the evolutionary mechanisms un-
derlying the formation of biodiversity.

This study aims to investigate the in-
terspecific connections of the nematode
Contracaecum rudolphii found in the great
cormorant in the Pavlodar region. The study
specifically aims to estimate the parasite's
size based on the number of individuals it
has within a single host. Furthermore, the
research aims to ascertain the precise biolog-
ical characteristics of the nematode, its abil-
ity to adapt to life within the host, and its
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associations with other parasite species. This
will provide a more comprehensive compre-
hension of the mechanisms governing inter-
actions within the natural parasite-host sys-
tem.

The nematode Contracaecum rudolphii
is a prevalent parasite commonly found in
birds, particularly great cormorants. The in-
teractions between this nematode and its
host constitute a fascinating subject of study
in the disciplines of parasitic disease epide-
miology and bird ecology. These investiga-
tions will not only enhance the current data
on the links between the nematode Contra-
caecum rudolphii and the great cormorant,
but will also improve our understanding of
the ecoepidemiology of parasitic disorders
in birds in this area. Furthermore, they can
be valuable in formulating strategies to man-
age and mitigate parasitic infestations, not
only in natural habitats but also in agricul-
tural environments where cormorants can
serve as a reservoir for infestations affecting
other avian and aquatic species.

Material and methods. Using the
method of complete helminthological dis-
section, 200 individuals of the great cormo-
rant were studied, shot in August-September
in the Pavlodar region (Kazakhstan) near the
lakes Auelikol, Shiganak, Karasor, Kirpich-
noe.

Lake Auliekol covers an area of 910
hectares and is situated in the Ekibastuz dis-
trict of the Pavlodar region in North-Eastern
Kazakhstan. Its coordinates are 52°
11'03.4"N 74°46'04.9"E. The lake has a
width of 3.1 km and a length of 3.81 km.

Lake Shiganak is situated in the Ak-
togay district of the Pavlodar region in
North-Eastern Kazakhstan. It covers an area
of 1280 hectares and has a length of 4.6 kil-
ometres and a width of 5.1 kilometres.

Lake Karasor is situated in the Maysky
district of the Pavlodar region in North-
Eastern Kazakhstan. It has coordinates of
51°04'48.8"N 77°29'33.3"E and covers an
area of 4430 hectares. The lake is 11 km
wide and 6.27 km long.

Lake Kirpichnoe is situated in the Ertis
district of the Pavlodar region in North-
Eastern Kazakhstan. Its coordinates are 53°
46'15.0"N 74°58'18.0"E. The lake has an
area of approximately 1.5 hectares, with a

width of 255 metres and a length of 104 me-
tres.

Collection, fixation and office pro-
cessing of parasitological material were car-
ried out according to standard methods [7-
8]. Identification of helminths was carried
out on the basis of keys and original descrip-
tions [9-12] in accordance with WoRMS
data [13].

When identifying parasites, we used
the equipment of the Scientific Center for
Biocenology and Environmental Research of
Pavlodar Pedagogical University.
A.Margulan using two types of microscopes:
the MBS-100 Biolab, which is a trinocular
stereoscopic microscope, and the MX-100T,
which is a trinocular microscope made by
West Medica.

To study the interspecific and intraspe-
cific relationships of helminths using the
method of morphometric analysis and sex
ratio in nematodes, measurements were tak-
en of all individuals of Contracaecum ru-
dolphii in material from 6 birds. Hemipopu-
lations of nematodes were selected so that
they differed in the number of simultaneous-
ly parasitizing contracecums, as well as the
presence or absence of ligulid cestodes.

Statistical processing of quantitative
data was carried out using standard methods
[14-18].

Results and discussion. A study was
conducted on the interspecific relationships
of helminths in cormorants. This study in-
volved analysing the morphology of six dif-
ferent hemipopulations. Three of these hem-
ipopulations consisted only of nematodes,
while the other three comprised adult ces-
todes. Ligula interrupta is a species of para-
site first described by Rudolphi in 1810.
(Table 1).

When discussing the factors that affect
the size of helminths (Contracecums) in cor-
morants, it is important to acknowledge that
the interactions between different species of
helminths have a notable and meaningful
impact. The presence of a significant num-
ber of roundworms in Lake Auliekol leads
to an observable phenomenon where the
nematodes hinder each other's growth. This
is evident in the size of the nematodes found
in cormorant No. 2, which had the highest
number of helminths (89 specimens).
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Table 1. Quantitative ratio of helminths in model hemipopulations

The specimen number
(according to the observa-
tion journal)

Helminths, number of specimens

Contracaecum rudolphii

Ligula interrupta

(1)

Total - 70

Mature males — 29

Mature females — 41

2(2)

Total — 89 copies.

Mature males — 27

Mature females — 51

Immature males — 1

Immature females — 10

3 (3)

Total — 48 copies.

Mature males — 22

Mature females — 23

Immature males - 0

Immature females — 3

4 (51)

Total — 87 copies.

Mature males —11

Mature females — 22

Immature males — 19

Immature females — 35

5(53)

Total — 33 copies.

Mature males — 9

Mature females — 22

Immature males — 0

Immature females — 2

6 (52)

Total — 34 copies.

Mature males — 9

Mature females — 19

Immature males — 1

Immature females — 5
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cormorant No. 2, which had the highest
number of helminths (89 specimens).
Among these, the majority (78 specimens)
were sexually mature. In this particular sub-
set of the population, there are observed re-
ductions in both the minimum sizes of males
and females, as well as decreases in both
length and width. The other characteristics
vary in direct proportion to the reduction in
the overall body size of the worms. The size
limits (minimum and maximum) of the male
and female Contracecum in cormorant No. 2
decrease, showing a considerable range of
variance.

At the same time, the presence of 70
copies. sexually mature nematodes (in bird
No. 1) are provided by several larger hel-
minths of both sexes. The parameters in-
crease even moresignificantly in bird No. 3,
in the intestines of which 48 specimens were
noted nematodes, of which 45 were sexually
mature (Tables 2, 3).

In certain subpopulations of cormorant
contraceums from Lake Kirpichnoe, hel-
minths exhibit an increase in their width
(either absolute or relative) in proportion to
their relatively modest body length. Simulta-
neously, the largest measurements of length
and width in female birds were seen in bird
No. 4 (51), which had a total of 87 helminth
specimens, although only 33 of them were
fully developed. The nematodes collected
from bird No. 6 (52) exhibited notable di-
mensions, with 28 out of 34 contracecums
being fully developed. In cormorant No. 5
(53), the male and female have minimal
length, while the male has maximum width
and the female has large width (nearly com-
parable to No. 51). The nematodes collected
from Lake Kirpichnoe exhibited notable var-
iations in the length of females' tails, both in
absolute terms and relative to their body
length. Additionally, the position of the vul-
va similarly varies among these nematodes.
In Lake Auliekol, the distance from the head
end of the body to the vulva in female con-
tracecums was less than one-third of the
body length, specifically ranging from 30 to
32%. However, in Lake Kirpichnoe, this dis-
tance ranged from 33 to almost 40%.

The mean helminth abundance in cor-
morants from Lake Kirpichnoe did not result
in significant interspecific competition. Fur-
thermore, the existence of a substantial

quantity of minuscule undeveloped larvae
did not impact the size of fully grown adults.
Presumably, the separation of parasites in
various locations played a significant im-
pact, as each location developed its own dis-
tinct morphological kind of contracecums.
Although cormorants have the ability to mi-
grate between different reservoirs, the con-
tracecums, which are a type of biohelminth,
remain linked to the reservoir. This is be-
cause they require intermediate hosts for
their growth and accumulate in reservoir
hosts.

It is important to note that no tape-
worms were found in the intestines of cor-
morants in Lake Auliekol, however in Lake
Kirpichnoe, tapeworms were detected in the
intestines of cormorants, with a range of 1 to
4 specimens. The ligulids Ligula interrupta
were of considerable size, measuring up to
20-25 cm in length. The introduction of in-
terspecific antagonism may have contributed
to a reduction in length without a corre-
sponding fall in breadth. It is worth noting
that the width of the body is crucial for the
proper functioning of internal organs, partic-
ularly female fertility.

Helminths from Lake Kirpichnoe may
have a brachymorphic shape and do not un-
dergo a reduction in body width as they de-
crease in length. These body proportions are
likely the most advantageous in challenging
circumstances, such as competition between
different species and within the same species
due to parasites. Firstly, it is important to
maintain a substantial width in order to
guarantee that the nematode's body cavity
has enough capacity to accommodate all the
essential organs and reproductive products.
Furthermore, in people with a brachymor-
phic structure, there is a decrease in the
body surface area per unit volume. This re-
sults in a reduction of the detrimental effects
caused by external factors such as the host's
immune system and compounds generated
by competing individuals of their own and
alien species.

It should be noted that researchers -
however, previously expressed a similar
opinion about the higher adaptive capabili-
ties of brachymorphic individuals in relation
to cestodes (individuals with brachymorphic
segments won, in which the length de-
creased without changing the width).
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Several researchers have observed and
studied the presence of varied body propor-
tions in morphological forms of helminths,
either by chance or with intent. The mono-
graph authored by K.I. Skryabin and A.M.
Petrov, titled "Fundamentals of Veterinary
Nematodology" [20], presents visual repre-
sentations of the long-tailed and short-tailed
females, as well as the larvae, of the horse
oxyurid species known as Oxyuris equi.
Some authors have described the intraspecif-
ic variability in the cestodes Proteocephalus
osculatus found in catfish and Proteocepha-
lus percae found in perch. They observed
that the proglottids, which are segments of
the cestodes, can be categorised into two
types: short and wide segments with a width
much greater than their length, and elongat-
ed segments that are almost square in shape.
Simultaneously, the evolutionary benefits of
cestodes with a greater number of brachy-
morphic segments were highlighted. These
benefits include the ability to adapt to a wide
range of temperatures, resilience to unfa-
vourable conditions, larger overall size
(which corresponds to the huge size of the
complete strobila), and increased fertility
[21-22]. In their study, N.E. Tarasovskaya
and G.K. Syzdykova classified the sifacies
from mouse-like rodents into three morpho-
logical types: dolichomorphic, medium,
mesomorphic, and brachymorphic. They
specifically highlighted the greater fertility
of brachymorphic nematodes [23].

Thus, it is likely that the presence of
large cestodes in the intestines of cormorants
created unfavourable conditions, leading to
nematodes adopting a more stable brachy-
morphic form. This transformation did not
affect their fertility or vital functions. When
cestodes are present, it is crucial to have ad-
aptations for interspecific competition. This
i1s because cestodes actively absorb mono-
mers from the host's intestine and also ad-

sorb intestinal enzymes on the surface of the
strobili. As a result, they consume a signifi-
cant amount of food and create intense com-
petition for other parasites [24]. Cestodes
excrete substances from their entire body
surface that create an inhospitable environ-
ment in the intestine, preventing the pres-
ence of other parasites, such as nematodes.

Compact body proportions are crucial
for adapting to space, particularly when
competing with both similar and larger alien
species. This enables for efficient utilisation
of available habitats, occupying any vacant
and acceptable niche while minimising
space requirements.

It is important to note that there is a
large variation in the linear diameters of
contracecums in both males and females,
observed in both Lake Auliekol and Kirpich-
noe. Evidently, the impacts of interspecific
and intraspecific factors differ in their ef-
fects on helminths, resulting in the develop-
ment of sizable and somewhat stunted indi-
viduals. This phenomenon is particularly
evident during various stages of infection,
where the initial nematodes that invade the
bird's intestines grow to significant sizes due
to ample food resources. Subsequently, oth-
er parasites that enter the intestines at a later
time will be hindered by the inhibitory ef-
fects of the pioneering individuals. A.V.
Krivopalov and V.D. Gulyaev observed this
occurrence while examining the interactions
of cestodes in the intestines of voles [25].
Oppression can manifest in two ways: direct
oppression, which involves physical dis-
placement or the impact of metabolic prod-
ucts on each other, and indirect oppression,
which occurs through the immune system
and physiological reactions of the host body.

The distance from the vulva to the an-
terior end of the body as well as the breadth
and length of the oesophagus, show relative-
ly limited variation.
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Table 2. Dimensions of female contracecums depending on the number of helminths

in one host
Size and Parameter Average value Dispersion Limits
nature of minimum | maximu
the sam- m
ple
No. 1,n= | Length 32.883+0.9553 36.50745 23.8 47.2
41, total -
70 speci- Width 1.2585+0.0367 0.053988 0.8 1.8
mens, all | Esophagus length 2.302+0.1695 0.14887 1.6 3.2
t
fnatire Ventricle length 0.208+0.0085 0.0028761 | 0.1 0.3
Length of the gastric | 4.687+0.1304 0.68013 3.2 6.7
process
Length of intestinal | 1.602+0.0537 011524 0.9 2.6
outgrowth
Tail length 0.498+0.02015 0.016244 0.3 0.9
Distance to vulva 11.0+£0.3987 6,359 8.2 20.0
Egg length 0.0751+0.00145 0.00008581 | 0.056 0.098
Egg width 0.031415+0.00063 | 0.000019899 | 0.021 0.042
Length 29.445+0.9026 40.738525 18.7 422
15\110 t?ft; ~ [ Width 1.0578+0.0343 0.05873725 | 0.7 1.6
89 speci- Esophagus length 2.4255+0.06298 0.19834 1.7 34
e gg [ Ventricle length 0.2531+0.0076 0.002914 0.14 035
specimens. | Length of the gastric | 5.176+0.1406 0.989035 35 7.4
process
Length of intestinal 1.696+0.04899 0.119984 1.2 2.6
outgrowth
Tail length 0.402+0.0173 0.014996 0.2 0.7
Distance to vulva 9.4+0.3123 4,878 5.4 14.1
Egg length 0.06922+0.00148 | 0.0001106 0.056 0.084
Egg width 0.02827+0.00257 | 0.000033243 | 0.021 0.035
Length 35.4217+1.5718 54.355415 23.0 50.5
No.3,n= -
23, total Width 1.1791£0.0575 0.0727447 0.7 1.5
48, mature | Esophagus length 2.8826+0.0966 0.205138 1.9 3.6
4
3 Ventricle length 0.3087+0.0118 0.0030664 0.2 0.4
Length of the gastric | 6.2435+0.2092 0.962569 4.4 8.2
process
Length of intestinal 1.9391+0.0773 0.131581 1.3 2.4
outgrowth
Tail length 0.4261+0.0187 0.007698 0.25 0.55
Distance to vulva 10.6826+0.4264 4.005929 7.0 13.2
Egg length 0.07609+0.00197 | 0.000085992 | 0.056 0.084
Egg width 0.03104+0.00095 | 0.000021498 | 0.021 0.035
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Table 2 continued

32.6273£1.1939 29.93255411 21.4 40.7
No. 4 (51),n | Length
=22, total Width 1.29545+0.0529 0.05878788 0.65 1.6
87, mature 33
> e 2 T ophagus 2.8136£0.1072 0.24123377 18 35
length
Ventricle length | 0.2982+0.0128 0.003425108 0.2 0.37
Length of the 6.09545+0.2351 1.1604545 3.8 7.6
gastric process
Length of 1.9773+0.0923 0.178982684 1.1 2.7
intestinal
outgrowth
Tail length 0.44318+0.0219 0.01007 0.2 0.6
Distance to 10.4364+0.4359 3.99004329 7.4 13.4
vulva
Egg length 0.07064+0.00205 | 0.0000882424 0.056 0.084
Egg width 0.028+0.00105 0.000023333 0.021 0.035
26.8273+1.043045 | 22.84683983 19.8 38.6
No.5(53),n | Length
=22, total Width 1.2091+0.0483 0.04896104 0.7 1.55
33, mature 31
> T S R Sophagus 2.44545+0.0652 | 0.08926407 T8 3.0
length
Ventricle length | 0.25234+0.00799 0.001342208 0.19 0.32
Length of the 5.2+0.1438 0.434285714 3.8 6.4
gastric process
Length of 1.6318+0.0615 0.079415584 1.0 2.4
intestinal
outgrowth
Tail length 0.3523+0.02005 0.008447 0.2 0.5
Distance to 10.5727+0.4675 4.59064935 6.1 14.0
vulva
Egg length 0.072545+0.00217 | 0.000100545 0.056 0.091
Egg width 0.02991+0.00114 | 0.0000288485 0.021 0.042
30.4684+1.3707 33.82116959 16.8 40.4
No. 6 (52),n | Length
=19, total Width 1.1053+0.0414 0.03080409 0.75 1.4
4 2
34, mature 28 s 267105200736 | 0.09758772 2.0 32
length
Ventricle length | 0.27374+0.0088 0.001402339 0.2 0.35
Length of the 5.5053+0.1467 0.387192982 4.2 6.5
gastric process
Length of 1.7632+0.0639 0.073567251 1.4 2.4
intestinal
outgrowth
Tail length 0.3921+0.0201 0.007295 0.2 0.5
Distance to 10.1105+0.5687 5.82099415 5.1 14.2
vulva
Egg length 0.07295+0.00234 | 0.0000997193 0.056 0.091
Egg width 0.02984+0.00118 | 0.0000263626 0.021 0.042
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Table 3. Sizes of male contracecums depending on the number of helminths in one host

Size and Parameter Average value | Dispersion Limits
nature of minimu | maximu
the sample m m
No. 1,n= Length 27.28965+0.7282 | 14.847389 | 17.7 384
29, total 70 [ Width 0.97759+0.03699 | 0.038319 0.6 1.4
s;l)lecmtlens, Esophagus length 2.0448+0.0521 0.076133 1.6 2.6
Al mature  rentricle length 0.1879+£0.00905 | 0.0022955 | 0.12 0.3
7

Length of the gastric 4.18965+0.10599 | 0.314532 34 5.7

process

Length of intestinal 1.4228+0.0434 0.0527278 | 1.0 2.2

outgrowth

Length 25.7074+0.8245 | 17.674558 | 17.2 32.7
o2, [Widh 08703400332 | 0.0287037 | 0.6 12
spécimens Esophagus length 2.0667+0.0533 0.0738462 | 1.7 2.6
mature 78 Ventricle length 0.2244+0.0072 0.0013410 | 0.16 0.3
specimens. 3

Length of the gastric 4.3926+0.1049 0.2860969 | 3.5 5.4

process

Length of intestinal 1.4722+0.0288 0.021603 1.2 1.8

outgrowth

Length 32.6682+1.33201 | 37.259416 | 18.3 422
N7 [Widh 0.9636:0.0417 | 0.0364719 | 0.5 13
ma’ture 45 > | Esophagus length 2.6545+0.08185 [ 0.140683 1.7 3.2

Ventricle length 0.3086+0.0099 0.0020694 | 0.2 0.37

8

Length of the gastric 5.6295+0.2374 1.1834902 | 2.35 7.0

process 6

Length of intestinal 1.7295+0.0662 0.092062 1.25 23

outgrowth

Length 27.14545+2.0346 | 41.394727 | 17.3 37.7
2(154;15: 11, [ Width 0.8864+0.0625 0.0390455 | 0.55 1.15
total 87 | Esophagus length 2.4045+0.1167 | 0.1362273 | 1.7 2.9
specimens, | Ventricle length 0.2573+0.0189 0.0035818 | 0.17 0.34
mature 33 2

Length of the gastric 5.440.2135 0.456 3.8 6.3

process

Length of intestinal 1.4909+0.10045 | 0.1009090 | 0.9 2.1

outgrowth 9

Length 24.9967+1.7245 | 23.7925 17.7 32.8
No. 6 (53), .
n=09 total L Width 1.0111£0.08605 | 0.0592361 | 0.65 0.4
33 sp,eci— Esophagus length 2.1111+0.1041 0.0867361 | 1.8 2.7
mens, ma- Ventricle length 0.2133+£0.01199 | 0.00115 0.18 0.28
ture 31 Length of the gastric 4.4889+0.2361 0.4461111 | 3.7 5.7

process 1

Length of intestinal 1.3667+0.0619 0.030625 1.1 1.6

outgrowth
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Table 3 continued

27.7889+1.0160 | 8.2586111 [ 21.0 | 30.4
No. 7 (52), n= | Length 3
9, total 34 Width 0.9367+0.0545 | 0.023725 [ 0.65 | 1.1
specimens, 28  ["Egophagus length 2.4611+0.0967 | 0.0748611 | 1.8 | 2.7
mature Ventricle length 0.2478+0.0121 [ 0.0011694 [ 0.17 [ 0.28
4
Length of the gastric | 5.1555+0.1937 [ 0.3002778 | 3.8 5.5
process
Length of intestinal 1.5222+0.0656 | 0.34444 1.1 1.7
outgrowth

Conclusion. The size of helminths is
substantially influenced by interspecific in-
teractions. There are around 90 copies pre-
sent. The presence of contracecums in the
intestine of a single cormorant individual
resulted in a significant reduction in the
overall size of the nematodes. When ces-
todes are present, contracecums undergo
brachymorphic changes, which can be seen
as an adaptation to maintain fertility while
minimising energy expenditure.

The ratio of parasite abundance to par-
asite size might vary based on the specific
parameters of the host-parasite interaction.
The size of the parasite can be regulated by
multiple factors that are associated with the
abundance of parasites within the host. Here
are few potential situations:

1. Resource competition. In cases
where there is a high number of parasites in
a host, they may engage in competition for
scarce resources, such as nutrients or space.
This competition may lead to a reduction in
the size of individual parasites, as they must
distribute available nutrients across a greater
number of people.

2. Effects that vary in intensity accord-
ing on the density of a population. Occasion-
ally, the abundance of parasites within a host
can exert a density-dependent influence on
the growth and reproductive capabilities of
individual parasites. Elevated levels of para-
sites can lead to impaired growth or dimin-
ished reproductive rates, leading to the de-
velopment of smaller parasites.

3. The immunological reaction of the
host. An abundance of parasites within the
host might elicit a heightened immune re-
sponse, hence impacting the growth and
maturation of each individual parasite.
When parasites multiply, the host's immune

system can become more efficient in con-
trolling their growth. This can result in
smaller worms and a delay in reaching pu-
berty.

4. Process of genetic change through-
out time that allows organisms to better sur-
vive and reproduce in their environment.
Parasites might exhibit strategic modifica-
tions in accordance with the parasite load
within the host. For instance, certain para-
sites may exhibit a predilection for generat-
ing a greater number of smaller offspring
when the host is extensively infested. This
strategy aims to maximise the chances of
transmitting inheritable characteristics.

Overall, the relationship between the
number of parasites in the host and the size
of the parasite is complex and may depend
on many interacting factors. Researchers
continue to study these dynamics in different
host-parasite systems to better understand
host-parasite relationships and the mecha-
nisms that control parasite size.
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Ilaenooap oonviceinoazel ipi Kapakam
Hemamoowvinviy Contracaecum rudolphii
mypapaivlK HcaHe mypiuiiziiK
oainanvicmapol

Anoamna

T'enbmunmmepoiy monuiepine mypa-
Panvly e3apa apekemmecy aumapivblKmail
acep emedi. 90-2a ocyvlk Oanacel 6Oap.
JKanzviz kapakammery iwezinde Contrace-
cums 601ybl HeMamoOmapObly HCalnvl MoJl-
wepiniy  aumapivikmai  memeHoeyiHe
akenodi. Llecmoomap 6onzan ke3oe KoHmpa-
yenymoap oOpaxumop@melx 632epicmepee
Yublpaiiovl, Oy dHepeus UbleblHbIH a3aumy
Ke3iHoe KYHApAblLIbIKMbl cakmayza oOetiim-
oeny peminde Kapacmuipvliybl MyMKin. He-
de2i napasummepoiy KONMICIHIY napasum
Moaulepine KamvlHAChl UeUci MeH napazum-
mepoiy e3apa apexemmecyiHiy HAKmMvl Nna-
pamempiepine  OaulaHbLICMbL o32epyi

mymkin.  Ilapazummiy — monwepin  ue
iwinoeei napazummix nonyaayusmeHr oauna-
HbICMbL KONMe2eH Gakmopiapmen pemmey-
2e bonaovl. Heoeei napazummepoiy canvl
MeH napasum MOIWEPIHIY apaKamvlHACyl
ueci Men napazummiy e3apa apeKkemmecy
epeKkulenikmepine  6auUIanHvICMvl  032epyi
MYMKIH 601a0vl. Kenmeeen oicazoatinapoa
napazummiy menuepine uecinoe OoNamvlH
napasummepoiy ~ CaHblHa — OAUIAHBICbL
apmypni pakmopaap acep emyi MyMKiH.
Tyuinoi coszoep: napasum, ueci, Con-
tracaecum rudolphii, ipi xapakam, 2enb-
MUunmmepOiy myp apansik apeKemmecyi.
Mamepuan 6acnaza 15.02.24 mycmi

Meosnrceuoosvie u 6Hympuooswie ceéa3u
Hemamoo 00161020 daxkiana
Contracaecum rudolphii
¢ Ilagnooapckoii oonacmu

Annomauus

Meorceudosvle 63aumooelicmeus 2eib-
MUHMO8 CYWEeCMBEHHO BIUAIOM HA UX pPA3-
mepuol. [Ipucymemeue noumu 90 5Kk3. KOH-
Mpayekymos 8 KuuleyHuxke 00Hou ocoou oa-
KAAHA NPUBOOUNO K 3AMEMHOMY YMeHbUle-
HUIO aOCOIIOMHBIX pasmepos Hemamoo. B
NPUCYMCMEUU Yecmoo KOHMPAayeKymol npu-
obpemanu bpaxumopghuvle nponopyuu, 4mo
MOJICHO — pacyeHueamsv Kak adanmayuio,
HANpasieHHyio Ha COXpaHeHue Nio008Umo-
cmu npu cHudcenuu suepesampam. Coom-
HOUleHUe KOIUYecmsea napasumos 6 Xo3sauHe
U pasmepos napasuma MOXcem MeHamvcs 8
3asucumocmu om 0cobeHHOCmel 83auMo-
Oelicmeus X035UuHa ¢ napasumom. Bo mmuo-
2UX CAYYAAX HA pasmep Napasuma Mozym
BIUAMb PA3IUYHbIE PAKMOPYI, CEA3AHHbIE C
KOUYeCmEoM Napa3umos, Npucymcmeyio-
WUX 8 X035UHe.

Knrwouesvie cnosa: napazum, xo3suH,
Contracaecum rudolphii, 6onrvuioti baxnar,
MENHCBUOOBLIE  B3AUMOOCLUICBUSL  2€IbMUH-
moe.

Mamepuan nocmynun é pedaKuyuro
15.02.2024
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Aunnomayusn

B pabome paccmompenvl mukpobduo-
Jlo2u4ecKas aKmueHOCmb U CMPYKMYpHble
ocobeHHOCmU  2YMUHOBLIX KUCIOM NOYE
Odenvbmul pexku Ceneneu, AGIAOWENCA 21A6-
HoU 8o0HOU apmepuetl o3epa Bauxan. O6v-
eKmamu UCCre008anUs Cmaiu aulo8uUanb-
Hble JIy2o8ble U J1Y2080-00710MHblE NOYEHI,
dopmupyrowuecss 6 pasIUUHbIX YCIOBUSIX
VBIANCHEeHUs. U PACMUmenbHo20 NOKpPO8d.
Hzyuenvl  puzuxo-xumuyeckue ce0Ucmed
noue, cocmae 2ymyca u 2yMUHOBbIX KUCTIOM,
a makokce Ux MUKpoobuonosuyecKue xapax-
mepucmuxu. Ycmanoeneno, umo 2ymyc ai-
JII0BUATILHBIX  TIV20BbIX NOYE OMAUYAENICSL
8bICOKOU CMenenvlo cymugurayuu u npeoo-
J1a0anuem apomMamuyeckux CmpyKkmyp 8 2y-
MUHOBLIX KUCIOMAX, YMO C843aHO C aKmus-
HOU 0esAmenbHOCMbI0 MUKPOOP2aHu3mos. B
J1y2080-00JIOMHbIX ~ NOYBAX — U3OLIMOYHOE
VeNadcHeHue nooasnsem MuKpoobuonocuie-
CKUe Npoyeccsyl, CHUNCASL MEeMNbL PA3TI0dHCe-
HUs opeanudeckozeo eewecmea. Cnexmpo-
CKOnuyeckue u 2J1eMeHmHble UCCIe008aHUs
2YMUHOBBIX KUCIOM NOOMBEPOUNU UX BbICO-
KVI0 KOHCEep8amueHoCmy, 4mo obecnedusa-
em ycmou4usocnsv noY8 K HEUHUM 8030€li-
CMBUAM U UX AOCOPOYUOHHYIO CNOCOOHOCTD.
Pe3zynomamer 6asicnvl 014 oyenku cnocodomo-
cmu noug Oenvmuvl pexku CeneHeu 6vINoJ-
HAMb OuoceoxumuyecKue u 60000XPAHHbIE
dynxyuu.

Kaoicowtii mun nouswt xapaxmepu3sy-
emcsi onpeoeleHHbIMU Napamempamy co-
oepycanus U cocmaea 2ymycd, Komopule
3asucsam om 30HATLHLIX 0COOEHHOCmel NoY-
6006pazoeanus. B naxomueix nousax omme-
yaemces cyuwjeCmeeHHoe usMeHeHue cooep-
HCAHUSA 2YMYCa U €20 KA4eCmEeHHO20 CO-

cmaea, okasvléaroujee 3HAYUMenNbHoe 6lus-
HUe Ha X00 NOYBEHHBIX NPOYECCO8, 8 NEPEYIO
ouepedb, Ha 2ymMycoobpazosanue u MUKpo-
OUOI02UYECKYIO AKMUBHOCTb.
Yemotiuusocmo eymyca annrosuanvhoi
JIY2080U U J1Y2080-00JIOMHOU NOYE OellbMbl
p. Ceneneu obycnosiena cmpyKmypHo-
DYHKYUOHANLHBIMU NAPAMEMPAMU 2YMUHO-
8blxX Kucaom. Buiseneno evicokoe codepaica-
HUe apoMamudecKux ppazmeHmos 6 cocma-
6e MoneKyn. 3HauumenvHas 00 peaKyuou-
HO-CnocobOnvix hynkyuonanvusix epynn I'K
onpeoeisiem 8blCOKYIO A0COPOYUOHHYIO eM-
Kocmb noys. Ycmawnosnena yucieHHocms u
cocmag MUKpoboyeHo3os8, O0aHa OYeHKA
HACLIWEHHOCIU NOY8 MUKPOOP2AHUSMAMU.
Knrouesvie cnosa: muxpobuonocuue-
CKasl aKmueHOCMb, MUKPOOOYEHO3, YUCTEH-
HOCMb U COCMA8 MUKPOOP2AHUIMO8, AJLIIO-
BUANILHbIE NOYBbL, YCMOUYUBOCMb 2yMycCd,
2YMUHOBblE  KUCIOMb,  (DYHKYUOHATbHbIE
2pynnwl, A0COPOYUOHHASL CHOCOOHOCD.

BBegenne. Mukpobuonorunueckas
AKTUBHOCTh — B&JKHOE T'€HETUYECKOE COCTO-
SHUE TOYBBl U HX POJIb B IIOYBOOOpa3oBa-
HUU OIPENEISIeTCS JKOJIOTMYECKHMH YCIIO-
Busmu. l[loaromy wmmeercs mnpsmas CBs3b
OHMOJOrMYEeCKON aKTHUBHOCTH € (axTopamMu
noyBooOpazoBanusa. OrneHka Ouojoruye-
CKOM aKTHUBHOCTH TOYB, COCTaB MHUKPOOOIe-
HO30B II03BOJIAKOT CHUCTEMHBIM IOAXOX K
pa3paboTke crnocoOOB MOBBIIIEHUS IJIOO0-
poausi arpoUTOLEHO30B U COXPAaHEHHIO
OMONPOTYKTUBHOCTH aJUTIOBHAJIBHBIX JIYTO-
BBIX M JIyroBo-00J0THBIX mouB. ITnomopo-
e U DKOJIOTMYECKas yCTOWYMBOCTH I1OYB
3aBUCAT HE CTOJIBKO OT KOJIMYECTBEHHOI'O
COIepKaHUs  OPraHMYECKOro  BEILECTBa,
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CKOJIBKO OT €ro Ka4eCTBEHHBIX XapaKTepH-
ctuk. IloaTromy Bompoc H3ydeHUs MUKpPO-
OMOJIOTUYECKOl aKTUBHOCTH IMOYB M (U3M-
KO-XMMHUYECKUX [apaMETPOB T'YMYCOBBIX
BEUIECTB B IOouYBax JenbThl p. CeneHry,
IJ1aBHOM BOJHOM aptepuu 03. baiikan, nume-
€T 0COOYH aKTYaJIbHOCTb JJIi OLEHKH MX
CIOCOOHOCTH K BBIIOJHEHUIO BOJOOXPaH-
HBIX (YHKITHH.

B cBsi3M ¢ 3TUM Li€NIb HAIIETO HCCIIe-
JIOBaHUSI — JaTh OLIEHKY MHUKpOOHOsIOornye-
CKOM aKTUBHOCTH IIOYB U BBIIBUTH CTPYK-
TypHBbIE OCOOEHHOCTU T'YMHHOBBIX KHCIIOT
1104B JenbThl p. CeneHru, UCnoib3ys COBpe-
MEHHBIE HE 1ECTPYKTUBHBIE METOBI.

Marepuaisl 1 MeToAbl. [Tockonbky
3HAYUTENIbHbIE TUIOIAAU AenbThl p. Cenen-
M 3aHATHl AJIIOBUAJIBHBIMU JIYyTOBBIMU H
JyrOBO-OOJIOTHBIMM T1OYBaMM, 3TH THIIbI
MOYB BBIOPAHBI B KAUECTBE OOBEKTOB HCCIIE-
JIOBaHUN. AJUTIOBUAJIbHBIE JIYTOBbIE MOYBBI
pacrnojoXeHbl NPEUMYIIECTBEHHO B II€H-
TpaJIbHOM YacTu noimsl p. CeneHru u pas-
BUBAIOTCSI MPU HOPMAJIbHOM aTMOC(EpPHO-
ITPYHTOBOM YBJIQXXHEHUH TOJ JIYTOBBIMH
pacTUTenbHBIMU accoruanusmMu. I1ouBooO-
pa3oBaHUE COBEPIIAETCS B OCHOBHOM O]
BIIMSIHUEM ONTHUMAJIBHBIX JJIS TaHHOTO pai-
OHa KJIMMaTH4YEeCKUX M OMOJOTMUYECKUX (hak-
TOPOB M HE OCJIOXHSETCS OTJIO)KEHUEM CBE-
KETO AJUTFOBUS.

JIyroBo-06010THBIE TOUYBBI (HOPMUPY-
IOTCS Ha Tepu(epruuecKoll NepuoIuuecKu
3aTalIMBacMON 4acTH JIENbTHI B YCIOBHSX
JUINTEIBHOTO MOBEPXHOCTHOTO U IPYHTOBO-
rO YBJIQXHEHHUs 10 Me30(UIbHON 37aKo-
BOH-OCOKOBOM PacTUTENBHOCTbIO. 3acTOM-
HOE IEPEYBIIAKHEHUE BBI3BAHO CE30HHOU
MEp3JI0TOM, KOTOopas SBJISIETCS BOAOYIOPOM
U CYIIECTBEHHO CHHAET TEMIEepaTypHbIE
MOKa3aTeH.

OcHoBHbIE (bU3UKO-XUMHYECKHE
CBOMCTBa NOYB HM3y4€HBbI OOUIETIPUHSATHIMU
Metonamu. CopaepxkaHHe OpPraHUYecKOro
yriaepoaa — MeToioM TropuHa B MoAH(HKa-
nuu HukutrHa, a30T 0OMMA — KOJIOPUMET-
pudeckuMm MetoaoMm B Moaudukaruu Coio-
BbeBOM — PuxTep, rpynmnoBoil u ppakunoH-
HBII COCTaB T'yMyca - MeTonoM TroprHa B
moudukanuu ITonomapeBoit - [lnoTHHKO-
BOM.

IIpenapatsl rymuHOBBIX KHCIOT (I'K)
BBIIEJIEHBl M3 T'YyMYCOBBIX TOPHU30HTOB HC-

cienyeMbix mouB (cioi 0-20cM) sKkcTpakiu-
eit 0,1 1. NaOH no meroauxe /[.C. Opnosa
— JLA. I'pumiunoit [1]. DnemMeHTHBINH cocTaB
I'K  wuccnepoBaii  Ha  aBTOMAaTU4YECKOM
anemeHnTHOM aHanuzatope CHNS/O Perki-

nElmer 2400 Series II, coxepxxanue
KHCIIOpOJIa  PAacCUMTaHO IO  Pa3HOCTH.
CopepxaHue KHUCIBIX (PYHKIIMOHAIBHBIX
rpynn  ompeaensiii - MmetouoM  A.O.

HparynoBoii. CeKkTpbl siA€pPHO-MarHuTHOT'O
pesonanca 13C-SIMP Obun CHATHI Ha
criektpomerpe Brucker AM-400 ¢ yactoToit
100,614 MI'w.

MukpoOuonoruyeckue Mcciaea0BaHus
MPOBOAMIIUCH 1O OOIIETPUHITHIM METOAaM
3BaruHueBa u Ap. [2].  Hcnonws3oBaiu
CIeNyIole TUTaTeIbHBIE Cpeabl: oOlee
MUKpOOHOE unciio — MITA; akTHHOMUIIETHI

— KAA; rpubst - cpema Yanexa.
VHTEeHCUBHOCTD PA3NIOKEHHS LEJUTIONI036I B
MIPUPOIHBIX YCIIOBUAX OIIpeleIsIach
OINIMKAITMOHHBIM METOAOM.

PesyabTaTsl " o0cy:xkaeHme.
AnnroBualIbHbIE JIYTOBBIC ITIOYBBI
XapaKTepU3yITCs cpenHe- u

JIETKOCYTJIMHUCTBIM ~ TPAHYJIOMETPUYECKUM
COCTaBOM, PEAKIIUsS CPeJIbl CIadoIeI0uHas.
CopnepxaHue rymyca B BEpXHEM TOPU30HTE
cocraBusger 7,0 %, azora - 0,33, eMKOCTb
noryomenus - 48,1 mr-ske/100r mousel, ¢
rIIyOWHON JTH TOKa3aTeNu CYIECTBEHHO
CHIXKawTcg. Tunm rymyca T'yMaTHBIH,
CTeNeHb TYMH(HUKAIIMU BBICOKAs, B COCTABE
T'YMHHOBBIX KHUCJIOT npeodIagaroT
bpaxium, CBsI3aHHBIE C KAJIBIIHEM.

JIyroBo-6070THBIE ITOYBBI
CylecyaHsble, peakius cpenbl
caa0oIIeoytHas, €MKOCTh  ITOTJIOIICHMS
cocraBiugeT 25,9 wmr-skB/100r  1OYBEL

['yMyCOBBIII TOPU30HT XOpOLIO PA3BHT,
cojiepanue rymyca Huskoe — 4,2 %, azora
— 0,36, Tun rymyca (ynbBaTHO-TyMaTHbIH,
CTETeHb ryMuduKaniu BBICOKas.
['ymMuHOBBIE KHCIIOTBHI IPEACTaBICHBI B
ocHoBHOM ¢pakmusmu ['K-2 u I'K-3.
OOmee  KOIMYECTBO  (PUTOMACCHI,
€XKEroJIHO MOCTYMaolel B alllIOBHAIbLHYIO
JYroByl0 TMOYBY, cocTaBiser 66,4 1/ra, a
KOd(DPUIMEHT MUHEpaTIU3aIlii COCTaBIISET
1,32, 49rO0 yKa3plBa€T HAa aKTUBHYIO
JIESTENIBHOCTD MHUKPOOPTaHNU3MOB.
[TpoAyKTUBHOCTh JYrOBO-OOJOTHBIX MOYB
3HAYUTENBHO BhIIe—166 11/Ta, mpudem 90 %
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MPUXOAUTCA Ha KOPHEBYID Maccy, HO
aKTUBHOCTH MHUKPO(QIIOPBI B 3TUX IOYBAX
yrHeTeHa HW30BITOUYHBIM YBJIQXKHEHHUEM, 4YTO
ONpeeNsieT HU3KHE TEMIIbl PAa3JI0KECHUS
pPacCTUTENBHBIX  OCTAaTKOB M  BEIUYUHY
kodpdunmenta murepammzanuu (0,77) [3].
Mukpobuosiorndeckue ¥ OHOXMMHUYECKHE
II0Ka3aTcC/jiu I104YB, JICKAIIUEC B OCHOBC HX
MOTCHIUAJIBHOT'O ITNIOAO0POAN, 3HAYUTCIBLHO
HIUKE, a TapaMeTphl UX KOJICOAHUH BBINIE TIO
CpaBHCHHIO C AHAJIOTUYHBIMH THIIAMU I1OYB
JIPYTUX TEPPUTOPHIA, YTO TPEAONpPEACTIET
HGCTa6HHBHBIfI YPOBCHb MOTCHUOHWAJIBHOI'O
TLUIOAOPOIUA. Hapsny c o0mumMu
MI/IKpO6I/IOJIOFI/ItI€CKI/IMI/I IIOKa3aTcJIsIMU I10YB
OTIIMYAS M KOHTPAcThl  I1apaMeTPOB
MOYBEHHOTO KJIMMaTa OTAENbHBIX THUIIOB
MOYB HAKJIa/IbIBAIOT cneruduieckue
OCOOCHHOCTM Ha  MHUKPOOHOIOTHYECKUE
MPOLIECCHI, TMPOTEKAIONIME B OSTUX IOYBAX
[4].

Hecmotpss Ha pa3Hble mOKazaTenu
o0miel YMCIEHHOCTH MHKPOOPTaHH3MOB,
TPYNIOBOTO COCTaBa M COACPXKAHHUS HX B
ryMyce HW3Y4YEHHBIX  aBTOMOPOHBIX U
TUAPOMOP(HBIX TIOYB, OOOTAIIEHHOCTh HX

Tabmuna 1. YuciaeHHOCTP M COCTaB MUKpPOOOIIEHO30B B IIOYBax,

MUKPOOPTraHU3MaMHU, 1o rpajganuu
3BATUHIIEBA [5], H©Ha  opraHumyeckux
UCTOYHUKAX [UTaHUS OIICHUBAeTCS Kak
CpenHsisi, Ha MHHEPAIbHBIX HCTOYHUKAX
MUTaHUS PEUMYILIECTBEHHO OeHast U OYEeHb
ocnnas (Tabnuna 1).

Bricokoe coneprkanue yriepoja (B me-
pecdyeTe Ha aTOMHBIE MPOIEHTHI) U Y3KOE
otHomeHnueM H:C (<) B moJyiydyeHHBIX Ipe-
rnapaTtax CBHUICTEIICTBYET O 3HAYUTEIbHOMN
JI0JIE apOMATUYECKUX (PparMeHToB sapa B
monekynax ['K uccnenyeMbix moys.

DTO OTHOLIEHHE YMEHBILIAETCS C yCcuie-
HUEeM creneHu rymudukanuu. PacyerHas
BEJTMYMHA CTETICHU OCH30UHOCTH CPEIHSS U
cocraiusieT 37 u 28 % B I'K ajumroBuaibHbIX
JYTOBBIX M JIyTOBO-OOJIOTHBIX MTOYB COOTBET-
CTBEHHO. boiee HU3KKME 3HAYEHHS ITOTO IO-
Kazarenss B TOCJHEIHUX OOBSICHSIETCS TeM,
YTO MPH HEYCTOWYUBOM TUIPOTEPMUUYECKOM
peKHMME M HU3KUX TEeMIIaX MUHepaIu3aluu
JIETKOTHIPOJIN3yeMble KOMIIOHEHTBI, COCTaB-
nstonie nepudepudeckue anudarnyeckue
e, HAKaIUTMBAIOTCS B OOJbIIEH CTEneHH,
YTO MPUBOAUT K OTHOCUTEIBHOMY CHMKE-
HUIO 1011 yriepoja B coctase ['K.

ciaoii 0-20 cm,

(ycpenHeHHbIE JaHHbIE 32 3 BEreTallMOHHBIX IIEpUo/a).

AKTHHO- I'pudsi KAA Copep:xaHue
Oouee yncno, | bBakrepun MHIEThI MITA MHMKpPOOpra-
HouBa KOE, n"10~, = HH3MOB B TyMy-
1r noyBkI 7o OT 0B1Iero unCIa ce, MJIH/T
AJLTI0BHAJIbHAS
JyroBasi 8,1 46,6 52,7 0,6 1,1 115,7
Jlyroso-
00J10THasI 6,6 55,8 437 0,5 0,8 157,1
Tabnuia 2. DNeMEeHTHBIN COCTaB TYMHHOBBIX KHCIIOT (CpeHee Mpu n=3).
Conep:xanue, % * ATOMHBIE OTHOIIIE-
Mousa — Crenensn
C H N O [ H:C | O:C [ CN GenzonnocTu
AnJloBHAJIbHAS 56.2 3.5 3.6 36,7 0,73 0,49 17,5 37
Jyrosasi 439 32,4 2,5 21,2
JlyroBo- 53.6 3.7 3.4 | 393 0,82 | 0,54 18,7 28
OostoTHAs 41,2 33,9 22| 227

* HaJq qepToi/i — COACPIKAHUEC DJICMCHTOB B MaCCOBbLIX %, o1 ‘IepTOﬁ — B aTOMHBIX %.
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B uccnenyembix mpemnaparax 1oiis ato-
MOB a30Ta He3HaumTelabHas — 2,2-2,5%, Kak
U B pacTUTENIbHBIX ocTarkax [6]. ITo coxep-
KAHHUIO KUCIOPOJIa YETKUX OCOOEHHOCTEH He
BBISIBJICHO.

Takum 00pazom, MHKpOOHOIIOTHYE-
cKasi TpaHcopmammsi OpraHuvIecKoro Belie-
CTBa B MCCIEIYyEMBIX IOYBAX IMPOTEKAET C
pa3HOW MHTEHCUBHOCTBHIO, YTO OTPAKACTCs
Ha COCTaB€ U CTPYKTYPHBIX OCOOEHHOCTSIX
T'YMHUHOBBIX KHCJIOT.

IIpn ananuse mnapaMeTpoB I'yMHUHO-
BBIX KHUCIIOT Ha OCHOBE JAHHBIX 3JIEMEHTHO-
ro cocraBa Hanbosiee ”HPOPMATUBHBIMU T10-
Ka3aTeJsiMU SIBJISIIOTCS COJIEpKAHUE YTIIEpO-
na u BenuuuHa otHomeHnus H: C, mo koto-
pPBIM MOXXHO CyIuUTh 00 WHTEHCHBHOCTU U
riyOuHe mpouecca TyMU(UKAIUU U, Kak
CIIEJICTBUE, CTENEHU KOHACHCUPOBAHHOCTH
mouekyn ['K (tabnuma 2).

Bricokoe conepskanue yriepoja (B me-
pecueTe Ha aTOMHBIE MPOLEHTHI) M Y3KOE
otHomenueM H:C (<1) B momydeHHBIX Ipe-
naparax CBHUJAETEIbCTBYET O 3HAUUTEIbHON
JI0JIe apOMAaTUYEeCKUX (PparMeHToB sjapa B
Mounekynax 'K uccrnenyempix mous. 910 OT-
HOIIIEHUE YMEHBIIAETCS C YCUIIEHUEM CTeTlle-
HU rymudukanuu. PacueTnas BennunHa cTe-
MeHU OEH30UJIHOCTH CPEIHSISI U COCTABIISIET
37 u 28 % B I'K aynmoBraibHBIX JIYTOBBIX U
JyTOBO-O0JOTHBIX TIOYB COOTBETCTBEHHO.
Bonee Hu3kHe 3HAUEGHUS HTOTO MTOKA3ATENS B
MOCJIEIHUX OOBSICHSAETCA TEM, YTO TNPU He-
YCTOMYHUBOM THUIPOTEPMUUYECKOM PEXHUME U
HU3KUX TeMIaX MUHEpPaIN3allid JIETKOTH/I-
poJiu3yeMble KOMITOHEHTBI, COCTABJISIFOIIUE
nepudepudyeckue  anupaTruyeckue  IerH,
HaKaIUTMBAIOTCS B OOJBIIEH CTETEeHH, YTO
MPUBOAUT K OTHOCHUTEIBHOMY CHHUXEHUIO
nonu yraepoja B coctase ['K.

B uccnegyeMbix mpenaparax A0 aTo-
MOB a30Ta He3HaumTenbHas — 2,2-2,5%, Kak
U B pacTtutenbHbiXx octatkax [6]. Ilo conep-
KAHHUIO KUCIOPOJIa YETKIX OCOOEHHOCTEN He
BBISIBJICHO.

Takum 00pa3oM, TYMHHOBBIE KHCIIOTHI
HCCIEAYEMbIX MOYB MPHUAEIBTOBOM YacTH .
CeneHru mo 3JI€MEHTHOMY COCTaBY CXOIHBI
¢ I'K ananmornunsix nous 3amagHoit Cubupu
[7].

KonmnyecTBO KHCIBIX  (QYHKIIMOHATH-
HBIX TPYII OTPaXKaeT CTENEHb PEaKIMOHHON

CIIOCOOHOCTH U aJCOPOLIMOHHBIX CBOMCTB
I'K. T'yMHUHOBBIE KHCIOTBHI QJUTFOBHAIBHOMN
JYrOBOM U JIyTOBO-OOJIOTHOW MOYB XapaKTe-
PU3YIOTCSI BBICOKMM OOIIUM COJEp>KaHUEM
3TUX TPYII, KOTOpoe cocTaBisieT 775 u 828
Mr-3kB/100 T COOTBETCTBEHHO. 3HAYUTEIb-
Has 4acTh (504 u 435 mr-s3xB/100 r cooTBeT-
CTBEHHO) MPUXOIUTCS Ha KapOOKCHIIbHBIE
rpyIIbl, 4to, no ganHeiM JI.H. Anekcanapo-
Boi, YumutaopxkueBou [8,9], xapakrepHO
it HarOoutee 3penbix 'K ueprozemoB (375-
530 mr-3x8/100 r).

[lo pesynbraram 13C-AMP-cnexTpo-
ckonuu 'K ammroBruanbHON JTyroBor M JIyro-
BO-OOJIOTHOM TOYB BBISIBJICHO, YTO B CIEK-
Tpax AOMHHHUPYET CUTHAJI B 00JIACTH XUMHU-
yeckoro casura 95-160 ppm, xapakTepHbIi
JUISL apOMAaTHYECKUX CTPYKTYp [3], mpuyem B
NEPBOM Cllydyae €ro HHTerpajibHas WHTEH-
CUBHOCTH BbIIIE. Hapsmy ¢ 3TUM mpHCYT-
CTBYIOT CUTHAJIBI au(PaTUUECKOTO yriepoaa
B BHUJI€ MCHEE€ MHTCHCUBHBIX U Y3KHX MHKOB,
a TaKXe CHJIbHBIE CHTHAJbl, OTHOCHUMBIE 3a
cuer yriepona KapOokcuiabHbIX rpymi. [lo-
Jy4eHHbIE JaHHBIE XOPOIIO COTJIACYIOTCS C
3JIEMEHTHBIM COCTaBOM U BEJIMYMHAMH OTHO-
mennii H/C.

3akaouenue. BrisgBiieHO, 4TO MOKa-
3aTenu oOIel YUCIEHHOCTH MUKPOOPTaHU3-
MOB, TPYIIIOBOTO COCTaBa U COJIEPNKAHUS UX
B TYMYCE€ M3YYECHHBIX aBTOMOPQHBIX U TH]I-
poMop(HBIX TTOYB, 0OOTAIIEHHOCTh UX MHK-
pOOpraHu3MaMu, MO Tpajallud 3BSITUHIICBA
[5], Ha opraHMYeCKHX HUCTOYHUKAX MUTAHUS
OIICHUBAETCS KaK CPENIHsIsl, HA MUHEPATbHBIX
WCTOYHUKAX T[HUTAHHUS TPEUMYIIECTBEHHO
OemHast M OYeHb OeHas

JlaHHBIE 2JIEMEHTHOTO COCTaBa M CIIEK-
tpockonuu C13 SIMP ryMHHOBBIX KHCIIOT
QITIOBHANIBHBIX ~ JIYTOBBIX U JIYTOBO-
OOJIOTHBIX TOYB CBHJIETENILCTBYIOT O BBICO-
KO KOHCEpPBATUBHOCTU T'yMyca, H, CIeA0Ba-
TEJIbHO, YCTOMYMBOCTH TOYBEHHOTO TOKPOBA
K pa3IUYHBIM BO3JCHCTBHUSIM. 3HAUUTEIbHASL
JONISL  PEAKIIMOHHO-CIIOCOOHBIX  (YHKITHO-
HalbHBIX Tpynm B coctaBe ['K mpumaet mou-
BaM BBICOKYIO aJCOPOLMOHHYIO CIOCO0-
HOCTh W SIBJISIETCS ONPEIENSIONUM (PaKTo-
POM TIPH PAacCMOTPEHUU MX B Ka4ecTBE OHO-
TCOXUMHYECKUX TMPUPOIHBIX IPEHOB B JIEITh-
Te o3epa balikai.
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Cenenza 03eHiHIiN cA2ACLIHOAZLL ANTIOGU-
aA1b0bL HCAUBLIBIMOBIK HCIHE IHCATLbI-
JIIMOBIK-0amMNaKmulK MONbIPAKMApPObLH
MUKDPOOUOI02UATIBIK, KOpCEemKiuimepi Men
2YMUH KbIUKbLIOAPbL

Anoamna
Kymvicma baitikan xeniniy nezizei cy ap-
mepusicel  Ooonvin  maoviiamein  Cenenea

O3€eHIHIH amulpaybl MONbLIPARLIHLIY 2YMUH
KblUKBLIOAPBIHBIY  MUKPOOUOLOUANLIK Oell-
CeHOiNiei MeH KYPulIbIMObIK epeKulelikmepi
Kapacmulpvliean. 3epmmey  HblCAHOAPbL
apmypai  blIANObLILIK NeH OCIMOIK Jfca-
MBLIEBICHIHOA natioa 6oNamvil aln08UANOb]
WANRBIHObL  JICIHE  WANEbIHObI-OAMNAKMbl
monwvipakmap 6010vl. Tonvipakmeiy gusuxa
-XUMUSIIBIK  Kacuemmepi, 2YMYCHMblY JHCIHE
2YMUH KbIUWKBLIOAPBIHGIY KYPAMbl, COHOAl-
aK onapovly MUKPOOUONOUANBIK CUNAMMA-
manapol 3epmmendi. Annosuanovbl UaiblH-
ovl Tonvipakmapowiy eymycel 2ymugpuxayus-
HbIH JHCORAPbL OeH2EUIMEH JHCIHE MUKPOOp2a-
HU3MOepOoiy bencendi OenceHOinicimen Oaii-
JIAHBICIbL 2YMUH  KbIUKBLIOAPBIHOAZbL XOUL
uicmi KypolivimMoapovly 0acvlM OOLybiMeH
cunammanaowl. lllanzvinovi-bamnaxkmet mo-
nuIpaKmapoa apmolk bli2al MUKPOOUOLO2U-
AnblK npoyecmepoi mediceudi, Opeanuxanviy
3ammapovly blObIPAY KAPKbIHLIH MOMeHOe-
meoi. I'ymMun KbluKbLIOAPbIHGbIY CHEeKMpo-
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CKONUSLBIK JHCOHE DleMeHmmiK 3epmmeyiepi
011apObIY JHCORAPLL KOHCEPBAMUBMINIZIH pac-
maovl, OY1 MONbIPAKMbIY ColpMKbl acepiep-
ee  mesimoinici  MeH  a0CopOYUANBIK
Kabinemin kammamacwiz emeoi. Homuoicenep
Ceneneu 63eHiniK amulpaybl MONbLIPAKMApPbL-
HbIH  OUOCCOXUMUSLIBIK JCIHE CYObl KOPEay
@DyHKYUAIAPLIH OpbIHOAY Kabinemin bazanay
YUlin Manvi3oul.

Tonvipakmuly  2pbip muni  mMonwvipax
my3inyoiy — 30HAILIK — epeKuleliKmepineH
mayendi OonamviH YyMYCmulH 001Ybl MeH
KYpamvinbly Oencini 0ip napamempiepiHmen
cunammanaowl. Ecicmix  monvipakmapoa
MONbIPAK, NPOYECCiHIY JHCYpYiHe, eH anobvl-
MEH, 2yMyc my3inyine HoHe MUKpooOUuoIo2u-
SANLIK OeNceHOINiKKe MAanbl30bl acep ememin
2yMycmuvly 00Ybl MEH OHbIH CANANbIK KYpPd-
MbIHOASl AUMAapaviKmai e3eepicmep 0Oei-
2ineneol.

Cenenea 63eHiHIH CAACHIHOARLL ALMIO-
BUATLObL  JHCAUBLILIMOLIK — HCIHE  IHCAllbI-
JILIMObIK-0aMNAKmulx MonvipaKkmapowvly 2y-
MYCbIHBIY MYPAKMBLIbIZLL 2YMUH  KbIUKBLI-
O0apbiHbIH KYPbLIbIMObIK-VHKYUOHALObIK
napamempiuepine mayenoi 6onadsl. Monexy-
anapobly KYpamblHOA apomammoly ¢gpae-
MeHmmepoiy Hco2apvl O0NYbl AHLIKMALOLL.
I'ymun  KblWKBIIOGPLIHBIY — PEKYUSLIIbIK-
Kabinemmi (DYHKYUOHANObIK MONMAPbIHbIY
baceim Oenici monwvipaKkmapovly HcO2Apbl
aocopoyusAnblK Keaemin anvlkmatiovl. Muk-
POoOUOYEeHO30ap KYpambl MEH Cakbl AHbIKMA-
JIbIN, MONbIPAKMA MUKpoagsanap oap o6onyul
Moauepi AHbIKManobl.

Tywinoi ce3oep: MuxpoobuonousLbIK
bencenoinix, MUKpoOOYeHo3, MUKpoaz3aniap-
OblH CAHbl MeH KYpambl, aLliosuaibobl mo-
nulpaK, 2yMycmvly MYPAaKmolivlebl, 2YMUH
KbLUKLLIOAPDL, QYHKYUOHAObL mMonmap, ao-
copoyusanbiK Kabinem.

Mamepuan 6acnaza 26.01.24 mycmi

Konduauxkr wuHTepecoB. ABTOpH 3a-
SIBJISIIOT 00 OTCYTCTBMHU KOH(DJIMKTa MHTEpE-
COB, TPEOYIOIIEro PaCKPHITHS B TAHHOM CTa-
ThE.

Microbiological indicators and humic acids
of alluvial meadow and meadow-marsh
soils of the Selenga River delta

Summary

The paper examines the microbiologi-
cal activity and structural features of humic
acids in soils of the Selenga River delta, the
main waterway of Lake Baikal. The objects
of the study were alluvial meadow and
meadow-bog soils formed under various
moisture and vegetation conditions. The
physicochemical properties of soils, the com-
position of humus and humic acids, and their
microbiological characteristics were stud-
ied. It was found that humus of alluvial
meadow soils is characterized by a high de-
gree of humification and a predominance of
aromatic structures in humic acids, which is
associated with the vigorous activity of mi-
croorganisms. In meadow-bog soils, excess
moisture suppresses microbiological pro-
cesses, reducing the rate of decomposition of
organic matter. Spectroscopic and elemental
studies of humic acids confirmed their high
conservatism, which ensures soil resistance
to external influences and their adsorption
capacity. The results are important for as-
sessing the ability of soils in the Selenga Riv-
er delta to perform biogeochemical and wa-

ter protection functions.
Each soil type is characterized by cer-
tain parameters of the content and composi-
tion of humus, which depend on the zonal

features of soil formation. There is a signifi-

cant change in the content of humus and its
qualitative composition in arable soils, it has
a significant influence on the course of soil
processes and, above all, on the humification
and microbiological activity.

Humus stability in alluvial meadow and
meadow-marshy soils of the Selenga river
delta is caused by structural and functional
parameters of humic acids. High amount of
aromatic fragments as a part of molecules is
revealed. The considerable share of reac-
tionary-capable functional groups defines
high adsorption capacity of the soils.

Keywords: alluvial soils, humus stabil-
ity, humic acids, functional groups, adsorp-
tion capacity

Material received on 26.02.24
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MEKTEI )KAHBIHJIATBI KBLIBIKAVJIA TONBIPAKCHI3
CYBCTPAT HEI'I3IHAE KOKOHICTEPII OCIPY
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Anoamna

Apan enipindeei anmponozendix ¢hak-
mopnap o1 Hcepoiy IKONOUACHIHA, MYPEbIH-
0apobly IKOHOMUKANBIK-INEYMEMMIK dHcas-
Oativina mikeneu acep emyde. OpzanHuzmoe
MOKCUKAHMMAD ~ HCUBIHMBIZLIHLIY — APMYbl
Guszuonocuanvly npoyecmepoiy  o32epyine
JHCIHE NAMONOSUSIBIK HCAROAUNAPObL MY Obl-
pvaa acep emedi. ConObiIKman Oy2inei KyHi
KOpULaean OpmaHvl KOpeay, IKON0SUAILbIK
masza oHimoep Maceneci OOUbIHWA ipeeni
3epmmeynepoi Hbleaumyovl Kaxcem emeoi.

Ocimoikmepoi MONvIPAKCyl3, HCACAH-
0bl cyocmpamma — ecimoikmepee Kaxcemmi
3ammapovly cyoagwl epiminoicinoe
(kopexmik epimindi) ecipy a0ici - euopono-
Huxka. On Jcwlivlocail 6HOIPICIHIY  JHcana
basvimmapuiHvly OIpi, XUMUSAHBIY, OUON02U-
AHLIY — JHCOHE  DNIEKMPOHUKAHBIY — OApiblK
ocemicmikxmepine  Hezcizoenedi. bepineen
mexHono2us OoUbIHUWA KOKOHICMepOi e2y
Ke3iHOe OCiMOIKmI ocipy MeH KOpeKmeHOipy
wapmmapuviubly  OipKeaKiniei  Hcoeapuliatl
myceodi, 01 63 Ke3eciH0e CMaHOapmmol
OHIMOI ayobly HCORAPEbL OCH2eUIH Kamma-
macwlz emeoi.

HKolnvrcatinapovly — bonawiasbl Mo
JHCOHe KA3Ipel 3aMAaH2a Call AHCLLIbIHCALL Ua-
PYAUbLIbIZbIH KATLINMACMbIPY2A MYMKIHOIK
oap. Tamwwiiamoln — cyapy mexHOI02UACH
KONOAHBLIAMbBIH  JHCOLILIHCAUNAPOLL  CATLY
Kaoicem. IKvlnvlocail  wapyaubliblebiHbIH
aneyMemmiK Maubl3vl 30p.

Maxanaoa Kuizvinopoa xanacer Nel(l

o.Mycinimynwsi amuvlHOAgvl Mexmen-
JUYeUuiniy NOoIUKapOOHAmmyl WARbIH  JHCbl-
ABICAUBIHOG  MONbIPAKCHIZ  cyocmpam

Hezi3iH0e KeKoHicmepOi o6cipy MmexHON02U-
SACbIH  ucepy JicoHe  3epmmey  Mypaibl
Manimemmep  keamipineeH. [ uopononuxa
a0ici HeziziHOe backKaoa Monvlpakcwl3 cyo-

cmpammapobl nauiodananyObIHHCON0APbl
ycvinvliean. Bencineneen maxvipvin O0uibiH-
wa Minoemmep, HCYMbICMbIY MAHbI30bI-
JIbI&bL, IHCAHANLIRbL AHLIKMANRAH.

Tyiiinoi ce3dep: monvipakcol3 cyo-
cmpam, 2UOPONOHUKA,KOKOHICmepOi 6cipy,
MeKMen HCAHbIHOARbI HCHLNLINHCAU, KOPEKMIK
epiminoi

Kipicne. ['upponoHukaHbsl KoJaaHy
KOpILIAraH opTara 3WSHIbI a3alTajbl, OUT-
KeH1 OCIMIIKTEP/Ii 6cipy Ke3iH/Ie TOIbIpaKKa
AQHTPOIIOTEH/TIK JKYKTEME a3asi/ibl, MeCTHIIN/I-
Tep/l KOJIaHy MIEKTeNe/i, CYAbl TYTHIHY/IbI
YHEMJIEYTe KOJI JKETKi3edl kKoHe Oys ojic
camalnbl, JKOJOTHSUIBIK Ta3a ©HIM aiyra
MYMKIHJIIK Oepei.

l'uppornonnka —  ©CIMIIKTEPAITONBI-
paKChI3, XKacaHIbl OpTaja — KOPEKTIK 3at-
TapJblH CyJIaFbl €pITIHIICIHAE Ocipy SIici.
Onpa eciMAiK TambIpbl apHalbl JaWbIH-
nanraH cyoctparta (TOmbIpaKk OpHBIHA KOJI-
JaHBLIATHIH 3aTTap) opHanacaasl [1].

Kazipri yakpITTa XbUIBDKAH ©HJIpicC
TYPFBIHIAP/BI )KaHA 9pl BUTaMHUHAEpTe Oait
KOKOHICTEpPMEH, COHBIMEH KaTap alllbIK XKep-
JIeH OHIM aJBIHOANTHIH KE3eHIE TYJIePMEH
KamMTaMachl3 €Ty ICiHJe ©31H/IK MaHbI3bI O0ap
aypll IIapyallbUTBIFBIHBIH — TUHAMHKAJIBIK
YKOHE THUIM/JII CaJIachl PETIH/E JaMBIT KeJeIi.
Keutpbkalhk KOMOWHATTApBIHBIH — AJJIBIHIA
OHJIIPIC TUIMIUIITIH KOFapbuIaTy MIHJETI
TYp KoHe OyJI Macesie KaiTa Kypy, *KaHFbIP-
Ty JKOHE jKaHa TEXHOJOTHUsIapbl KOJJaHy
YKOJIBIMEH HIEII1Tyl MyMKIH.

Kopraynel  xepieri  KeKeHIiCTepai
ocCipyJliH 3aMaHayHW TajanTapbl MaTepHa-
IBIK IIBIFBIHAAPABIH Te3 TOMEHACYiMeH
KOHE OHIPUIETIH OHIMHIH KEMUIII KOFaphl
KeJeMi MEH camnachlH CaKTaid OTBIPHIIL,
eCIMJIKTepre YHEMIIpeK KyTiM »acayMeH
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ecipy/liH 3amMaHayu TajanTapbl MaTepua-
IbIK IIBIFBIHAAPIBIH  T€3 TOMEHJIeyIMEeH
YKOHE OHIIPUICTIH OHIMHIH KEIUIII dKOFaphI
KeJeMl MEH calachlH CakTail OTBIpPBII,
OCIMIKTEepre YHEMIIPEK KYTIM jKacayMmMeH
TBIFBI3 OATAHBICTHI.

Keupbkail eHAIpICiHIH jKaHa OarbITTa-
pPBIHBIH  Oipi XWMUSHBIH, OWOJIOTHSIHBIH
KOHE SJICKTPOHMKAHBIH OapibIK KETiCTiK-
TEpiH MaijanaHa OTHIPHIN, THIPOIIOHUKAIA
KeKeHwTepm empy Bbyn TajialTapra epex-
IIIe O3relIeNir a3 KeJeMl JKbUIbDKal cyo-
CTpaThIHJIa KOKOHIC JaKbUIIAPBIH 6cipy 0o-
JIBIIT TAOBLIATHIH TOIBIPAKCHI3 TEXHOJIOTHS
*Kayan oepei.

KeKeHiCTepz[i TONBIPAKThl KOJIJAHYChI3
eryaiH 61pKaTap apTHIKUIBLITBIKTAPEI Oap. A3
KeJeMJli TaMBbIp TIpIILIIK OpTachlH Maiiza-
JlaHa OTBIPBII, KbI3aHAKTBI OCIPY KbUIbIKAM
TonbIparel (3-4 ecere neliH) MEH JKYMBIC
KYUIHIH NaiianaHblUIyblH (OpTalia ecenrex
2-2,5 ecere) TeMEHJETEl KOHE JIe CYy MEH
MUHEpaIAbl THIHAUTKBIIITAP HIBIFBIHBIH 20-
30%-ra  azaitaabl. TexXHOIOTHSIIAP]IBIH
JYPBIC OpPBIHAANYBI ayJdaH OipiiriHeH ajibl-
HATBIH OHIMAUTIKTI 1,5 ece >koFapbliaaTabl.
Bepinren TexHonorus >xorapbl aBTOMaTTaH-
JBIPY JOPEXKECIMEH JKQHE ecipy YpJICIHIH
IKOJIOTHSUTBIK ~ TAa3aJIBIFBIMEH; | IIapiisl
Merp aynanHad 20-50 kr eHiM OepeTiH
YKOFaphl OHIMIUTIKIICH, 0acka TEeXHOJOTHSI-
JApMEH CaJIBICTBIPFaHIa ©T¢ TOMEH CEHOeK
IIBIFBIHBIMEH CUTIaTTaNaAbl. By ke3ie sKko-
JIOTUSUTBIK Ta3aJIbIKKA, TOMILTIKTIH KOFaPHI
carmachblHa >KOHE OHIMHIH TaMmalla TayapJbl
TYPIHE KOJ JKeTKI3UIe .

Bepinren  TEXHOJIOTHSIHBI ~ KOJITAaHY
Ke3iHAC IaKbUIIapJbl KAaTaH aJIMaCThIPy
KOHE OCIMJIIKTEp/li apamILenTep/ieH Kopray
KakeTTimiri  Oonmaiiapl.  CaHUTapUSHBIH
KaTaH IIapaJiapblH CakKTay Ke3iHAe TOIIbI-
paKkchi3 NakpUIap: 3USHKECTEp MEH aypy-
JapJaH KOpFaHyFa XUMUSJIBIK Kypaiaapabl
naigananynan Oac TapTyFa, SIFHH KOKOHIC
OHIMJIEpIHIH camachl MEH SKOJOTHSUIIBIK
Kayilci3AiriH >KoFapbplIaTyFa MYKIHIIK Oe-
peni.

Bbepinren TEXHOJIOTHSI OolbIHIIIA
KOKOHICTEp/l ery Ke3iHJAe OCIMIIKTI ecipy
MEH KOpEeKTeHIpy UIapTTapblHbIH Oip-
KEJIKUIIT1 JKOoFapbulail Tycelll, OJ1 ©3 Ke3€eriH-
7€ CTaHJAPTTHhl OHIMII ayAbIH >KOFAPFBI
JNEHTeiH  KaMmTaMmachl3  ereni. MyHna

KOKOHIC JaKbUIIAPBIH  JJCTYPJ  ocipy
Ke31HEe TOH >KEepAiH arpOMUXUSIIBIK KYpPaMbl
MEH KBIIIKbUIIBIFbIHA OalIaHbICThI TPOOIIe-
Majap TybIHAaMaiapl. OpTYpii Jakbuiiap
YIIiH opTak Oip TBIHAWUTKBIIITAP TYPJIEPiH
naianany MyMKIiHJIT1 JKacajabl.

Cynel maiiananynarbl YHEMAUTITT Oy
TEXHOJIOTHSIHBI Kyprak (KyaH) ayJaaHjapa
Jla Taiiiananyra >kapamsl eTel.

DKOJOTUSIIBIK Ta3a KOKOHIC OHIMICPIH
ecipy YIIiH OHBIH HETI3Ti OUOJOTHSIIBIK
epeKUIETIKTEPiH: KapbIKTaHBIPY JKaFJaibl-
Ha, JKbUIYFa, BUIFAIIBIIBIKKA, BEreTaIUs
Ke3eHjepl OOWBIHIIA KOPEKTCHIIpY dJie-
MEHTTEpIHE KOSITBIH TajJamnTapblH OuTy
KaxeT. JKbUIbDKall KbhI3aHAFbIHBIH CaIlachl
MEH OHIMJUIITIHIH KOFapbllayblHA >KbUIbI-
JKAWABIH MHKPOKIUMATHI, IaiJalaHbUIFaH
cyOcTparTapblH arpopU3UKabIK JKOHE ar-
POXUMUSIIBIK KACUETTEP1, ErUINeH CYPBINTap
MeH OynaHaap, arpoTexXHUKa TICAepl acep
eteni. Ochbl (hakTOpIapablH KOJabl yidje-
Cyl KaFJaiblHIa KbIJT CalbIH AOMIIIK KOHE
TayapiblK KacHeTi ©Te JKaKChl KbI3aHaK
TYKBIMJIAPBIHBIH KOFapFbl OHIMIH anyFa 60-
naapl. AUTbUTFaH (GakTOpIapIbH OapIIbIFbI
T€H MOHMII, OynmapAaelH eH OoJmaraHia
Oipeyl ONTUMyMHAH aybITKbICA, ©CIMIIKTET1
(GU3NONOTHSUIBIK YpaicTep Oy3bpuiaabl. An
Oyn JKocmapibl OHIMHIH JKHHAJIMayblHA,
TINTI ©CIMJIIKTIH KOMBUTYbIHA AJIBII KEEIl.

'unporoHuKaHblH (TPEKIe «THIPO»-
Cy, IIOHUKa»-)KYMbIC) MbIHaJail TypJepiH
aXbIpaTajbl: arperaToroHNKa, XeMOIIOHHKA
(xeMomakpU1), Cy HaKbUIBl (THAPOTIOHHKA-
HBIH ©31), a3PONOHHUKA )KOHE HOHUTOIIOHHUKA.

ATperaToroHnKa TOIBIPAKTHIH ajiMa-
CTBIPFBIIIBI PETIHJE KAaTThl HMHEPTTI CYyO-
cTparrapiaa (MaiTa Tac, KUBIPIIBIK Tac, Ke-
paM3HT kKoHe 6acKaapsl).

XeMomnoHHKa (XeMOJaKblll) — OpraHu-
KaJbIK CcyOcTparTapisl (aramr YriHaiiepi,
arari KaObIFhI),

HMoHUTONOHNKA — MOHHUTTHI IIaibIpIap-
Ibl TalJanaHyabl KapacThIpalbl (CHHTE-
TUKAJIBIK MaTepuaiiap).

AbdpONOHUKAIa 6CIMIIKTEPi CyOCcTpat-
CBI3 ecipe/i.

byn Tocim ke3iHAe eHOEK IIBIFBIHBI
KYPT a3asizibl, cebeOl TOmbIpaKThl Maijana-
HYMEH (TONBIpaKkTapabl IaibIHIAYy, Tachl-
Majijiay >KOHE alMacThIpy, THIHAWTKBIII
€HT13y, cyFapy) OaiJIaHbICTBI, aybIP Ky-
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MBICTap OOJIMAaWJIBI, aypyJIapMEH KOHE 3U-
STHKECTEPMEH KYpeC >KCHULIIKTEpi aBTOMaT-
TaHIBIPYAbl KOJJIaHYy MYMKIHIILIIT »aca-
nanbl, €HOCKTIH CaHUTApPJIBIK-THTHCHAIIBIK
axyajiapbl JKakcapapl, OHJIIPIC MOJCHHUETI
apTajibl, KOPABIH KAHTAPBLIybl MCH OPHBIH
TOJITBIPY KEACTACTUIS/I.

IM'uapononuka auicl TONBIPAKTa
KOKOHICTep/i ecipy KHbIH aynaHjaap YIIiH
(ipi kamamap) aifmMarbIHJA, IIOJEHTTI JKOHE
Ouik Taynbl okepiepnae) Ooamiarsl  30p.

Aaiiila  TUAPOINOHIBI  KbUIbDKAMIAPIBIH
KYHBIHBIH JKOFapbUIbIFbl OHBIH KYPBUIBICHIH
TEXKEN TYP.

['maponoHABIK  KbBUIBL  YKaWJIapbIH
XKaOJpIKTapbl CyOCTpaTThl OpHAJacThIpyFa
apHAJIFaH BIIBICTBI, KOPEKTIK epiTiHIiHI
naibIHaay MEH CaKTayFa apHaJFaH pesepBy-
ap/iaH TYpaThIH eplTlHI[l TOpaObIH, MeJIIIEp-
JIETIII TIeH ThIHAWTKBIIITAPABIH JKCKEJICTCH
TYpJIEpiHEH IIOFBIpJIaHFaH epiTiHAIHI
nailplHayFa apHaiFaH OakTapabpl KOHE
OCIMIIKTEPIIH TaMbIp XKYHECiHE KOPEKTi
epITIH/IIHI aBTOMATTHI Typae Oepyni koHe
OHBI aFbI3bIN KiOepylll KaMTaMachl3 €TETiH
KyOBIp Kemninepi KYHeCIHEeH HaCOCThI
YJIeCTipy KYPBUIFBICHIH KapacThIpajbl.

Ocimaikrepai empy YIIH BIIBICTAP
peringe amadel 125-150M cy eTki36eiTin

O0eToH OacceilHAep/l HeMece IKepjeri
TeMipOeTOH  cepenepial  NaijaiaHajbl.
Cepenepain  eni  90cm, Owmiktiri  20cM,

copenep apachIHIarbl apaKabIKTHIK 40cm.
BapJ'IBIK cepemnep/l MarucTpasiabl K¥6mp
KEJCl apKpUIBl pe3epByaplaH KOPEKTIiK
epITIHJIIMEH KaMTaMachl3 E€TETiH, KallFaii-
THIH KaHAJIMEH O1pIKTipel.

Cepenep MeH OacceitHaepaiH epiTiHi
©3JIirHEeH aFblll Kepl pe3epByapra TYCyi
YIIiH 9/IeTTe TOMBIPaKKa TepeHIETiN OaThl-
paTblH, KOPEKTIK epiTiHII pe3epByapbl
JKarblHa a3FaHTail eHici Oomamel (ABT-4
OBB-6, TT'LI-2000, JI1-01, PKIIK-4 xone
Oackanap) *apblK KYH imiHge 2-3 per Oe-
pemi. bepy-kepi ar3y  alHaJBIMBIHBIH
Y3aKThIFbI 34-45 MuH.

CyOcTpat petiHae TYHIpIIIKTEpiHIH
emmemi 5-10mm  (70%) xoHe 25-35MMm
(30%) KUBIPIIBIK Tac, MaJTa Tac, KEPaM3HT,
CHUpEK KyM, TMOJUMEpIiK MJjacTMaccaiap
(yHTaKTaNFaH) xoHEe 0acKa MaTepHalIapabl
naripanaHaapl.  CyOcTpar  eCIMIIKTEPiH
OCKITUTyl YIIH TIpEK KbI3METIH aTKapajbl,
TaMblp JKYHECIHIH €pKIH Tapajaybl YIIiH

xargal skacaiipl. On CyIbl JKOHE ayaHbl
KaKChl OTKi3eTiH Ooaybl Tuic. TombIpak
KOCHaJllapblHaH CyOCTpaTThIH aiiblpMallibl-
JIBIFBI JKYHeENl Typlie TaMblp KaJIbIKTapbIH
Ta3apThIll TYPFaH Ke3le, YJIbl XHMHUKATTap
WiCl TOJIBIK >KOWBLIFaHFa JCHiH KapOaTHOH-
MeH Hemece (QopMalvHMEH Ae3uHEKIUs
JKacam OTBIpFaH Ke3le (HU3UKAIBIK IKOHE
XUMHUSUTBIK KACHUETTEPiHIH (acipece,
KHUBIPIIBIK Tac, MaJiTa Tac) eJeyli e3rep-
TYIHCI3 KOI Kbuigap OOMBI KBI3MET eTell.
Mynan Oacka opaalibiM  CyOCTpaTTHI
QJIFAIIKhl XUMHUSITBIK KACHETTEPiH KaJIbIHA
KEJTIpy YIIIH KYIITi KBIIKbUIIAPMEH (YIIbI
KaJIui, HaTpUil TUAPOXIIOPUAL, XJIOPIBL CY,
KaJIni TIepMaHTaHaThl KoHE OacKalapMeH)
OHIEH/II.

JKbuibpkaiia KeKeHIC ecipy MpakTH-
KachIHJIa TYPJII KOPEKTIK epiTIHALIepIl mai-
nanaHaapl, 0ipak mpodeccop B.A.YecHokoB
kone E.H.baswpipuna meH «KueB kekeHic
babpukace» KEHIIapbl YCBIHFaH
epITIH/Iep KEH Tapay ajjibl.

B.A.YecnokoB xone E.H. ba3zbipu-
HaHbIH 100011 TypaKThl epiTiHAICI KYpaMbIH-
na: kanuiimi cenutpa 500r, cymepdocdar
550r, kykipT Keiukbuiael Maraud 300, am-
Muak cenutpacsl 200, xopisl Temip 6, 6op
KBIIKBUTBL 0,72, KYKIPT KBIIIKBUIABI Mapra-
Hery 0,45, KYKIpT KbIIIKbULABI MbIpbI 0,02
OHE KYKIPT KbIIKbLILABI MbIc 0,02r. [2].

[M'uaponoHUKAIBIK 9IICTIH MOHI TOIIBI-
paKThl JKacaHAbl CyOCTpaTneH (KUbBIPIIBIK
Tac, KyM, KepaM3HT, BEPMHUKYJIUT, KYM XKOHE
KMBIPIIBIK TacC MEH MYK oHE T.0.) aybICThI-
PBINl, KOKOHIC JaKbUIIAPBIH MHHEPAJIBI
TY3JapJblH epiTiHauIepinae ecipyae. I'na-
POIIOHUKAHBI CHHTETUKAJIBIK OpaMaMEeH JKa-
ObUTFAaH YyakKbITIIA KypbUIBIMIapaaH Oacka
KBUTDKANIApABIH OapibIK TYpiepiHae Ka-
cayra Oonaapl. [MIPOMOHUKATBIK OIiCTICH
OCIMJIIKTEePIiH OHTAIIbI MHUHEpaJAbl
KOpPEeKTeHyl KamTamachl3 eTileml, Ka-
PEIKTaHBIPY, TEMIIEPaTypa, KOMIPKBIIIKBLIT
rasbl, OTTEri koHe Oacka (baKToleapFa Oaii-
JIAHBICTBI KEKE SHCMCHTTepI[lH OHTaMNJIBI
apakaTbiHachl Oap KOJAMIbl KOHIIEHTPALIUS
(dboToCUHTE3re JKAKChl >Karaail KacaIbl.
['unponoHnkaga THIHANTKBITAP, Cyapy,
KOPEKTEHIIPY, TOTBIPAK KOCY, AE3UH(EKIIH-
slay JKOHE Tarbl 0ackKa, Kerm €HOEKTI KakKeT
€TETIH KYMBICTap JKacaJbIHOAAbl. ABTOMA-
TUKaHBbI KEHIPEK MakgadaHy MYMKIHIIKTEpi
amplIaabpl, Oyl KOeKeHICTepal ecipyre Ke-
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TETIH LIBIFBIHIAPIBI a3alTajbl XKOHE epre-
PEK eTiH KUHAYFa bIKIAJ eTe/i.

Tomnblpakchl3 >KbUIbDKaIapaarbl op-
TYPJIi 9MICTEPIiH IIIIHEH €H KOIl 3epTTEITeH
KOHE Kazipri yakbITTa KE€H KOJJAAHbUIATHIH
KHUBIPIIBIKTAC TEH TPaHUTTI KUBIPIIBIK
TacKa CyOMppramysulblK  cyapy, SFHU
TOMEHHEH OipTiHJen cy Oacy.

TaMmbuIaThI Cyapy *KyHeci apKbLIbl
KOPEKTIK epiTIHAIMEH KaMTaMachl3 €Te OThI-
PBII, MUHEPAABl MAKTa[a TIEPCIIEKTUBAIIBIK
otic ecyre.

Munepanapl MakTa - OaJKBITHUIFaH
MUHEpaJAapJad Ty3UIreH TanmblK. byn ¢u-
3WKAJIBIK KaCHETTEpl kKaKChl Oerrapar cyo-
ctpat (keyektimiri 97%, BUFAIIBUIBIFGI
82% PPV, aya cbliibiMabLbIFbl 15%, cynbig
CeIFbIHABICH pH mamamen 7).

byn Ttexnomorus Kpi3aHaK ecipyne
KOFapbl OHIM allyFa MYMKIHIIK Oepeni.
Erep TtombipakTa KbI3aHAKTBIH OHIMILIIT
mamamen 30 kr / > 0oJica, MUHEpaJIbI
MakTa eciprerue on 45, 50-55 kr / M Ke-
temi [3].

[lenommacT HeMmMece CHUHTETHKAIBIK
¢onbra Tabakrapbiaa eHi 30 cm, OuikTir 7,5
XKoHE Y3bIHABIFEI 90 CM MUHEpasabl MaKTa-
JlaH JKacalfaH TecCEeHITep KyObIpiaap/ibl
KBUIBITYFa apHAIFAaH OWBIKTAPMEH TOCell-
red. Kinemmenep eciMaik Teciktepl Oap

MOJINATHIIEH MJICHKAaChIMEH opayiFaH
(emmemi KeIleTTepre OailIaHBICTHI).
Epitinninep aBTOMATThl MallMHAJapMEH
KaMTaMachl3 €TUIeal JKOHE aBTOMATTBI

KYpBUIFbUIAp/bIH KeMmeriMeH onapaa pH
KOHE TY3 KOHIEHTPAIUSCH aHBIKTAJIAbI.
TamimbImaTein cyapy YIIIH IUIAHTTap KOJI-
manpiaael - Kanelaeplrel 0,1 MM
KAJIBIHJIBIFBI OPTYPIl MOIIIp eMec YIaipAcH
YKacallFaH bUIFAJIIaHABIPFBIIITAD.

backa cyOcTpaTTapMeH caibICThIpFaH-
Jla MHHEPaJIJIbl MAKTaHBIH KEJIEC1 apTHIKIIIbI-
TBIKTapbl 0ap: OI KOPEKTIK 3arTapiabl
KelliHHeH  OalaHbICTBIpMAiiibl  Hemece
OocaTnaiiipl, KO3ABIPFIIITAPE OOIMAIbI,
KYPBUIBIMBIH KaKChl CaKTaWbl, OWUTKEHI
BIIBIpaMaibl, SKbUIBDKAUIAPIBI  KBUIBITY
KYHBIH aiiTapiblkTaii TemeHaereni. Jleren-
MEH  MHUHepalabl KYHAI  Maiijanany
TBHIHAUTKBIIITAP MEH Cyapy YIIiH aBTOMaTH-
KaHBIH MIHCI3 KYMBICHIH KaXeT eTel.
ThIHAUTKBIII KOCMACHIH JalbIHAAYJA €pEeK-
me KyTiM KaxeT, ce0e0i MakTaHbIH Oy-
depmik KacweTi JKOK. OcCIMAIKTep eocy

KE3CHIHCH KEHiH MUHEpaJIIbl MakTa OymMeH
ne3uH(eKIUsIIaHaIbl.

AFBIHABI THUIPOIIOHHWKA - OYJI YHEeMi
alfHaIBIMJIaFbl KOPEKTIK epiTiHicl 6ap KeJl-
JIEHEH aTbI3Jap/ia >KarbIpaKThl KOKOHICTEPIl
KOHBeWepiik  ecipy. byn  Texnomorus
OOWBIHINIA cajaT MKOHE MKachUl JaKbUIAAp
ecipineni. COHBIMEH aIbIK TONBIPAKTa Ka-
IBIPaK CaJIaThIH ©Cipy Ke31HJe KOUIeTTepIiH
naiiga OONybIHAH JaibIH OHIMII JKUHAY
ke3eHi 30-40 xyHHEH KeiiH maiina Ooassl
[4].

AFBIHIBI ~ THUIPOIMOHHWKANA  ©CIpYy
JablH  OHIMHIH  IIBIFYBIH  TE3ICTYIC
MYMKIHIIK Oepeni. Ocpliaifiia caiaTThiH
JKATBIPAKTBI COPTTAPBIHBIH KOMMEPIIHSIIBIK
xKeTinyi 25-35 kynne 6oxansl [5].

['MIponoOHUKANBIK ©cCipy SMICiHIH TO-
NBIPAK JIaKbUIBIMEH CAJIBICTBIPFaHIa OacThI
apTHIKIIBUIBIFBI-TAMBIP JKYHECIHIH ocy aii-
MaFblHA KaXeTTi SJIEMEHTTEPAIH Carlachkl
MEH CcaHblH Oakbulay MYMKIHZIT. byn cy
MEH THIHAUTKBIII IIBIFBIHBIH OHTAMIaH/bI-
pyra MmyMkiHaik Oepeni. CoHbIMEH Kartap
TUAPOIOHUKAJIBIK OMICTICH OCIMIIKTEPIiH
ocyiHIH Oakpllaybl >Kakcapajbl, ©WTKEeHi
Oenrini Oip ecy (aszamapblHIa KOPEKTEHY
MEH Cyapy PEeKHUMiH 63TrepTy apKbUIbI OJiap-
JIBIH TaMybIH OakbLIayra 0osassl [6].

['ponoHUKaNbIK ecipy 9iCI TYKbIM
[IapyamIbUIBGIFBIHIA KApPTONTHIH MHHH TYH-
HEKTepiH OacTankbl MaTepual pPEeTIHIE alry
YIIIH KOJJaHbUIaAel, Oy Taburu OuoIle-
HO3Fa KaparaHja CTEPWIbJl >KaFaailiapisl
KaMTaMachl3 ereqi. byn omic Tamblp KyH-
€CiH ocill Kejie >KaTKaH opTara Me3Ti-
Me3TUT OaThipa OTBIPHIN, HAKBUT OCIPYIiH
CyOCTpaTChI3 OICIH KOJIIaHYIbI KapacThIpa-
1wl [7]. C mopymeHi, ¢ponuii KbIIKBUTH, Ka-
POTHH XoHE dPUP MalIapbl KOFaphbl TUIPO-
MOHWKANBIK  Oypmiak — ecipyae  THiMi
TOXipubenep eTkiziareH 6onatsiH [8].

ABCTpaUSIIBIK FaJIbIMIAp JKaPBIK -
OJTHI MaMAAPAbl MalAaNaHbIM, KbIIbDKAM-
Jla ecipiieTiH Ounail JaKpUIAAPBIH OCIPYAiIH
JKaHa TEXHOJIOTHUSICHIH d31pJie/li, HOTHXKECiH-
Jie oJiap KbUIbIHA aNThl PETKe JNeliH Oumai,
COHJaii-aK apra MeH OypIIaK eHiMiH ana
angel [9].

I'maponoHuKaHbl KOJNJAaHFAH —Ke3/e
JAKbUIAAPbl ©CIPYAIH OPTYpIl Mmapamerp-
nepiH opHaryFa Oomanpl. Mpicanbl, uTa-
TbSHABIK ~ FaJdbIMIap  TUAPOTIOHUKAHBI
JIOCTYPIIl  ©CIpy OICIMEH CaIbICTBIPFaH/Ia
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COsI TYKBIMBIHJIa Maii MEH aKYbI3]IbIH KaKChI
JKUHAJTYbIHA BIKIAJ €TETIHJITIH KOHE COPT-
TBHIK KAacCHUETTEpiHE OH ocep eTeli JCreH
KOpBIThIHBIFA Keni [10].

Marepuanaaap meH daicrepi. ['uapo-
MOHWKA OMiCi HETI3IH/AE TOMBIPAKCHI3 CYO-
CTpaTTa >KachUIAApIbl (callaT >KAIbIPAFBI,
KOK MHsI3) OCIpyIiH TUIMAI TICUIIEPIH Hre-
Py, ©CIMIIKTEp OHIMIUIrIH apTTBIPY KOJ-
JapbIH 3epTTey, eki aeHredn MI'Y-2 run-
POITOHUKAJIBIK KOHBIPFbI KOPEKTIK epiTiHIi
HETi31H/e JKachUTIapIbl ©CIPYIiH TEOPHUSCHI
MEH MPAKTUKACKIH 3epTTey. KOHABIpFhI Oe-
TUUIGHTCH YakKbIT OOWBIHIA aBTOMATTBI CYy
0acy jJKoHEe KapBIKTaHABIPY KyHeci 6ap cy
acraynmapblMeH >kaOnapiktanran. Flora Se-
ries/TriPart enmipymricinin Flora Bloom,
Flora Micro, Flora Gro ThIHAWTKBIIITAPHI.
ATpOOHOJIOTHSIIBIK, OHOMETPHUSIIBIK 9JIiC-
Tep.

Hoatu:kesiep MeH TajkbLiay. Kpi3bi-
JopJ1a 00IBICH! OOofbIHINA «OKachll MEKTEI»
Tipek MekTeOi 0ol TaObuUIaThIH, KbI3bI-

nopaa kamacel, Nel0l ©O.MycinimMynb
aTBIH/IaFbl MEKTEI-JUICHIHIH THAPOIIOHHU-
KalblK  KYPBUIFBICBIHIA  JKaChUIIAp/b

ecipyliH Ke3eHAepi Keneciaen:

1. beme TynaepiHe apHaiFaH TOIIbI-
paktbiH 50%-Ha 25% nepnut, 25% Bepmu-
KYJIUT KOCBII  TYKbIMJAApAbl €ryre cyo-
CTPATTHI JalbIHIAY.

2. [laiibin  OoniraH cyOcTparka cajar
KAIbIPaFbIHBIH TYKBIMBIH JKOHE KOK TTHI3/IbI
ery.

3. Erinren eciMmjikTepre KyTin Oanrtay
(cyapy,KapbIK, TeMIlepaTrypa) >KyYMbICTapbIH
KYpTi3y.

4. Canat »anblparbl MEH KOK IHUS3/IbI
TOIBIpAaKKa eKKeHHeH Keilin 10-15 kyH apa-

JBIFBIHAA 4-5 JKambIpak  BETeTAIMsUTBIK
KE3CHIHJEC THUIPOTNOHUKA  KYPBUIFBICHIHA
KeuIipy.

Oxn ymriH eciMIIiK TaMBIPBIH CyOCTpaT-
TaH 0ocaThil, >XbUIBI CyFa TaMbIPbIH Ta-
3apThIN IIAWBIN, apHAlbl KYThIFAa ©CIMJIK
TaMBIpbIH ~ OpHaNacTeipbill, Grow Plant
omOebart cyOcTpaTbiHa KOIIETTEPAl ereMis.

Kacemmapasl ecipy NpaKkTHKachIHAA
TYpJii  KOPEKTIK  epiTiHaiiepai  maiaa-
nanabik. Kypambeiama 3 Herisri Makposlie-
meHTtTep 6omabl. Onap NPK.

N—OciMIikTe a30T JKeTicIece JKarlbl-
pakTapbl 003apa OacTaiiel, 6Te 0assy OCeTiH
Oonanpl.

P—Ocimaikte ¢ochop xkericmece,
JKEMICTIH Ty3ulyl Oasynam, caimMmarbl Ke-
MU/,

K—OciMaikTig cabarel MeEH 3>Kallbl-
parbl YIIIH TIpeK YINachlH JamblTa-
Il TaMbIp MEH TYWHEKKE KOPEKTIK 3aTTap-
JIbI KOpFa )KHHAY YIIIH KaXeT

bi3 Flora Series/TriPart enaipymricinig
Flora Bloom, Flora Micro, Flora Gro
THIHAUTKBIIITAPBIH ~ KOJJAHBIN, KOPEKTIK
epiTiHAl JNaWbiHAaAbIK. JlalblH KOPEKTIK
epITIHIIHIH KBIIKbUIABIK-ciTiiK (pH) op-
TachblH AaHBIKTAABLIK. OCIMOIKKE KOJIAMIbI
optra pH-5,5-5,7. JlaitpiHnanraH KOPEKTIK
epITIHAIHIH pH-7-8 OOIFaHILIKTaH,
epitinaieri pH kepceTkiliH TOMEHIETEeTIH
pH DOWN Orange tree cyHBbIKTBIFBIH KOJI-
manablk. Erep  pH kepcerkimi TemeH
oonran ke3ne pH UP Orange tree
CYMBIKTBIFBIH  MaiinanaHambi3.  KopekTik
epITIHJIHI TUIPONOHMKA KYPBUIFBICHIHBIH
KypambIHa KipeTiH 90 JuTpiik pe3epByapra
nanbiHaanans! (1-xecre).

I-kecte. 90 nmuTpiik pesepByapra NalbIHAAayFa apHAIFaH KOPEKTIK epITIHAUIePAiH

MeJTIIepi.

THIHAUTKBIIITHIH ATHI

Bereranusiibik Ke3eHi

4-5 xxanbIpak

10-15 xanbipak

Flora Bloom 162 mn 180Mmi1
Flora Micro 135mn 180mn
Flora Gro 162 ma 180mn
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2-kecte. Canar )arnbIparbl MEH KOK MH3Fa (PEHOIOTUSIIBIK )KOHE OMOMETPUSIIBIK

Tanuay
OciMIIiK aTaybl Erinren 2-3 KanbIpak 10-15 xanbipak
KYHI
Caunar xanbiparbl 20.10.23 | 26.10.23 17.11.23
Kexk mus3 22.10.23 | 25.10.23 19.11.23

3-kecte. ['maporonrka 9/1ici apKbLIbl ©CIPUITeH cajiaT >Karblparbl OMOMETPHUSITBIK

Tajaaay HOTHIKEC]

Keox nusi3 €H Y3bIHbI oprama | Kimci
JKanbipak y3bIHIBIFBI 40cMm 25cMm 10cm
XKansipak caHbl 15nana 12 nana 7 nana

Ocipiin XKaTKaH cajaT >Kalblparbl MEH
KOK MUsA3Fa (DEHOJIOTUSIIBIK JKOHE OMOMETpHU-
ANBIK Taliay XYMBICTAphIH KYPrizmik (2-
KecTe).

Canar kambIparbl €riIreH KYHHEH
KeWiH 6 KyHJEe, KOK Nusi3 3 KYHJIE OCKIH
naviga Oonael. XKaceuimapaelr  25-30 kyH
apaJIbIFbIH/IA OCIPII, TUAPOTIOHUKA KYPBUIFbI
JaWblH  OHIMHIH  IIBIFYBIH  TE3ACTYIe
MYMKIHIIK Oep/il >KoHE eJIIeMIIK KepceT-
KIIITEp TOMEHJEr1 KecTeslepae KenTipiienl
(3,4-xecte ).

KopbITbinabl. Kpi3binopaa o0abICH
OoifpiHIa «Kachlm MEKTEm» TIpeK MEKTeO1
Oonbin  TaObLIATHIH, KpI3bUIOpAa Kamachl
Nel0l ©.MycuniMynsl aTbIHAAFBl MEKTET-
JUIEHIHIH TUIPONOHMKANBIK KYPBUIFbIIA
MHHOBAIMSUIBIK TEXHOJIOTHSUIApAbI KOJIaHa
OTBIPBIT, MUKPOKIMMATTHI KaJBIITACTBIPHIIL,
TUIPOTIOHUKA JJIICI HETi31HAE >KacChULAApIbI
(camat kampIpaKTapbl KOHE KOK THS3)
ocipyliH  THIMAI  Tocimaepi  UTepiii.
«Kacbul MekTem» OKYIIBUIAPBI HOTHKETe
KOJI JKeTKI3IN jkKoHe O0ackaga TOMBIPAKCHI3
cyOcTparTapabl maiiamaHyablH MYMKIHIIK-
TEpiH 3epPTTEi.

1. OkymbUIap THIPOMOHUKAIA >KACKLI-
Japapl  OCIpyIiH THIMII TEXHOJIOTHSCHIH
UTepil JK9HE 9PTYpIl cyOcTparTrap apKbUIbI
OHIMJIUIITIH apTThIPY KOJAAPbIH KapacThIp-
JTBI.

2. Anam opraHu3MiHE *oHE KOpIIaraH
opTara SKOJIOTHSUIBIK KOJIalChI3 dakTopiap-
JIBIH 3USIHJIBI 9CEPIH TOMEHAETYIH YTHIMIbI
omicTepiHiH Oipi peTiHAEe TUIPOIIOHUKA

KYPBUIFBICHIHI2)KACHLIIAP IbIH TYpJCPiH
ecipirn, SKOJIOTHUSIIBIK Ta3a OHIM aJlajbl.

3. Teopusiiblk MaTepHaiiap 3epTTENII
JKOHE THJIPOITOHMKA/A CallaT yKalbIparbl MEH
KOK MUS3AbI O6CIpyIiH OUOJIOTUSIIBIK, arpo-
HOMUSUTBIK QJicTepi iC Ky3iHIEe KOJIIAaHBI-
JIBITI, HOTHKE QJIBIHIGL.
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Mamepuan 6acnaza 26.02.24 mycmi

Buvipawueanue osoweii
6 NPUWMKONIbHOUI menauye
Ha 0CHOBe DecnoueenHozo cyocmpama

Annomauus
Aumponozennvie ¢haxkmopwl Ilpuapanvs
0Ka3bI8AI0M HENOCPeOCMBEeHHOe GNUSHUE HA
9KOJI02UI0 3eMelb U IKOHOMUKO-COYUATIbHOE
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nonodceHue HaceieHus. Yeenuuenue KoH-
yeHmpayuy moKCUKAHMO8 68 Op2aHU3Me 61U~
sAem Ha usMeHeHue QuU3UOI0UYeCKUX npo-
yeccos u npusoosim K Namoni02UdecKum u3-
MeHeHusAM. B cesa3u ¢ smum ce200Hs Heobxo-
Oumbl (hyHOAMeHMAIbHbIE UCCIe008AHUs NO
80NPOCAM OXPAaHbl OKpYdcaroueli cpeobl,
npou3600CmMEa IKON0SUHECKU YUCBIX NPO-
0yKmMos.

Tuopononuxa - cnocob evipawusanus
pacmeHuil Ha OecnouseHHOM cybcmpame u
800HOM pacmeope (NumamenbHOM pacmeo-
pe), 8 KOmopom cooepicamcs éce HeobXo-
oumvle 011 pacmenusi seujecmead. Imo 00-
HO U3 HOBbIX HANPAGNIEHUN MEeNIUYHO20 NPO-
U3600cmea, OCHOBAHHOE HA COBPEMEHHBIX
OOCMUINICEHUAX XUMUU, OUONIO2UU, INEKMPO-
Huku Op. Ilpu évipawusanuu ooweli no 3a-
OaHHOU MEXHOI02UU NOBLIUAEMC Sl eOUHO00-
pasue Ycioeuil 8blpayu8aHus U NUMaHus
pacmeHuti, 4mo, & ceor ouepeds, obecnedu-
gaem 6bICOKULL YPOBEeHb NOIYUEHUS. IKOJOU-
YecKU YUCmo2o yporcas.

YV menauy bonvuwoe 6yoywee, u ecmo
B03MOJCHOCIb  ChopMUpo8ams  Co8peMeH-
Hoe mennauyHoe Xxossaicmeo. Heobxooumo
cmpoums menauysl, 8 KOMOPLIX UCHOLb3Y-
emcs MexHONo2Usl KANeabHO20 OpPOULeHUs.
Tennuunoe xossicmeo umeem 6oabULOE CO-
yuanvHoe 3HaveHue.

B cmamve npedcmasnenwvt ceedenusn 06
0C80EeHUU U U3YYEeHUU MEXHOIO02UU GbIPAUU-
eanus ogoujeli Ha Oecno4eenHom cybcmpa-
me 8 NOAUKAPOOHAMHOU MUHU-MeENnIuye
wxonvl-muyes Nel0l umenu A. Mycrumosa,
2. Keizvinopoa. Ha ocnose memooa euopo-
NOHUKU pACCMOMPEHbL CNOCOObl UCNONb30-
sanusi opyeux cyocmpamos. Onpedenernbvi
3a0ayu no 0003HA4YeHHOU meme, 3HaAYU-
MOCMb, HOBU3HA PAOOMMbI.

Knrwouesvie cnosa: becnousennwiii cyo-
cmpam, 2UOPONOHUKA, BbIPAUUBAHUE 080-
wetll, NPUWKOIbHASL Meniuyd, numameib-
HbIU pacmeop

Mamepuan nocmynun ¢ pedakyuro
26.02.2024

Growing vegetables in a school
greenhouse based on a groundless
substrate

Summary

Anthropogenic factors of the Aral Sea
region have a direct impact on the ecology
of the lands and the economic and social
situation of the population. An increase in
the concentration of toxicants in the body
affects changes in physiological processes
and leads to pathological changes. In this
regard, fundamental research on environ-
mental protection and the production of en-
vironmentally friendly products is needed
today.

Hydroponics is a method of growing
plants on a groundless substrate and an
aqueous solution (nutrient solution), which
contains all the substances necessary for the
plant. This is one of the new directions of
greenhouse production based on modern
achievements in chemistry, biology, elec-
tronics, etc. When growing vegetables using
a given technology, the uniformity of grow-
ing conditions and plant nutrition increases,
which, in turn, ensures a high level of envi-
ronmentally friendly harvest.

Greenhouses have a great future, and
there is an opportunity to form a modern
greenhouse economy. It is necessary to build
greenhouses that use drip irrigation technol-
ogy. Greenhouse farming is of great social
importance.

The article presents information on the
development and study of the technology of
growing vegetables on a groundless sub-
strate in a polycarbonate mini-greenhouse
of the A. Muslimov Lyceum School No. 101,
Kyzylorda. The methods of using other sub-
strates are considered on the basis of the
hydroponics method. The tasks on the desig-
nated topic, the significance, and the novelty
of the work are determined.

Keywords: groundless substrate, hy-
droponics, vegetable cultivation, school
greenhouse, nutrient solution

Material received on 26.02.24
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ABTOpJapAbIH___yJjeci. ABTopiap
KOCKaH YJIeCiHe ColKec Keneciaen Oemumi:

I1.9. 9Jbaicarrap—aBTOp KOPPECHOH-
neHt. KapusayablH — OapiblK — KaKeTTl
Mep3iMEpiH cakKTay, Ky>KaTTaMaHbl TOJThI-
PYABIH TYPBICTBIFbI, )KYMBICTBIH OapJbIK aB-
TOpJIApbl Typajibl KYHIAEPAl TOJTHIPY, 3€pT-
TEYy/l JalbIHIAY, 3epTTEeYl YHIECTIpy KoHe
xKocmapiay, SKCHEpUMEHT JKYPrizy KoHe
aKmapart >)KMHAy, HOTXKENepi Tanaay, oyap-
JIbI TYCIHAIPY.

9.H. CyneiimeHoBa—Maxanara >xal-
bl OACHIBUIBIK JKacay, 3epTTey HICSICHl MEH
MaKcaTTapblH  TYXKBIPBIMAAY,  3€pTTey
KBI3METIH KYPri3yai OakpUiayabl >Ky3ere
acelpy, JKapusiay TPOLECIHIH 3THUKAJIBIK
HOpMAaJapbhlH CaKTay, AU3ailH TYKbIPbIM/Ia-

MachlH KaJIBINTACTBIPY, HOTHKEIEpAl Tall-
nay, oJapAbl TYCIHIIPY, CBIHU TYpPFbIIaH
KaiiTa Kapay, KOpBITBIH/BI Kacay, daeOuer-

TepAl 1IpiKTey JKOHE Kipicme OoMbIHIIA
KYMBIC.
P.X. Kypman6aeB — TruIpONOHHUKA-

JIBIK KOHJIBIPFBIHBIH KYMBICHI OOMBIHIIIA FbI-
JIBIMA KEHECIII.
AJIFBIC.

3epTTey JIeMEYIITIKCI3

KYprizinii.

Myaaesiep  KaKTBIFBICBI. ABTOpJIap
OChI Makajiaja auryJpl Tajan eTeTiH Mye-
Jep KAKTBIFBICBIHBIH JKOKTBIFBIH —MJIIM-
EeWl.
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AHAJIN3 PE3YJIBTATOB IIEJAT'OI'MYECKOI'O SKCIIEPUMEHTA
B OBYYEHHUU BUOJIOI'MA HA AHTI'VIMMCKOM SA3BIKE

*K.A. UmanaxmeroBa, C.7K. KadueBa, A.A. lllamxueBa
HAO «llasnooapckuii nedacocuyeckuil ynugepcumem um. O. Mapaynany,
2. [lasnooap, Kaszaxcman
*zimanahmetova@gmail.com

Annomauusn

B cmamve ompadsicenvt pezyiomamol
nedazoeudecKoeo IKCNepuMeHma, nposeoeH-
Ho2o 8 mae 2022 200a ¢ ydyawumucs 08yx
0esamulx Knaccos eumuazuu Nel23 u xosne-
oorca-nuyess umenu Cyneiimana [lemupens.
Hccneoosanue cocpedomoueHo Ha mecmu-
posanuu no npeomemy OUONO2US, 8 PAMKAX
KOMOpOo20 yuawjuecs omeeuaiyu Ha 60npocyl
KAaK HA QHeTUUCKOM, MAK U HA KA3aXCKOM
azvike. Pezynemamul uccnedosanus ykazvl-
garom Ha mo, ymo ydawuecs, ooyyaouuecs
Ha KA3aXCKOM 5A3blKe, NOKA3aau 6osee 8bico-
Kue cpeonue nokasameiu NO CPAGHEHUIO C
Pe3yIbmamamt IMux Hce yuaujuxcs Ha a-
2NUUCKOM A3bIKe. AHanu3 noxasaiu, umo yue-
HUKAM CTIOJCHee CNPAGIsSmbCs ¢ 3A0aHUSIMU,
MpebylowumMU  A3bIKOBbIX HABLIKOG HA AH-
2NUUCKOM SI3bIKe, OCOOEHHO 6 Hacmu Cco-
cmasienus pazeepHymoix omeemos. B cma-
mbe Makce NpedsioHCceHbl PeKOMEeHOAYUU
0J151 NOBbIUEHUSL IhhekmueHocmu npenooa-
8aHUSA, GKIIOYAS YIAVUuleHue NIAHUPOBAHUS]
VPOK08, paspabomky 0Oojee KayecmeeHHbIX
VUeOHbIX Mamepuaios u CcompyoHU4ecmeo
MedHCOYy NpenooasamensiMu  ecmecmeeHHbIX
HAYK U AH2TUICKO2O0 A3bIKA.

Knwouesvie cnoea: nedacocuyeckuii
IKCHEePUMEHM, A3bIKOBble HABLIKU, IPpeK-
MUBHOCMb NPEn00aanusl, OUON02UA, NAAHU-
posaniue ypoKOB.

BBenenne. CoBpeMeHHass Trio0alb-
Has JMHAMHUKa 00OCTpSIeT B3aUMOJEHCTBHE
MEXIy pa3HOOOpa3HbIMU KyJIbTYypaMH Ha
MHUpPOBOM YpOBHE. B 3TOM KOHTEKCTE CTaHO-
BUTCSl KJIFOUEBOW HEOOXOTUMOCTHIO pa3BH-
THE MEXKYJIbTYPHOM KOMMYHUKATHBHOMN
KOMIIETEHIIMH JUIs YCHEIIHOW afanTaiuu U
3G (HEKTUBHOTO B3aUMOJICHCTBHS B MEXIY-
HapoaHoM cpene. OcoOeHHO Ba)KHBIM CTAHO-
BUTCS aKLIEHT Ha (POPMHPOBAHUU ITOU KOM-
NETEeHLUUU B 00pa30BATENbHBIX YUYPEKICHU-
X, T€ CIEeIYIOLIIe TIOKOJICHUS! (POPMHUPYIOT
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HE TOJIbKO 3HAHWS U HABBIKH, HO U TOJTO-
TaBJIMBAKOTCS K BCTYIJIEHUIO B MUPOBOE CO-
oOmiectBo. IIpenmeTHO-S3bIKOBOE WHTEIpH-
poBanHOe oOydeHue, mo-apyromy xe CLIL
(content and language integrated learning),
o0BeIMHSIET cojepKaHue IMpeaMera u o0y-
YeHHe Ha HUHOCTpaHHOM si3blke. Hanpumep, B
Kazaxcrane ny4ymmm npumepoM HHOCTpaH-
HOTO $3bIKa SIBJISIETCS AHIJIMACKUM S3BIK.
Haubonee pacnpoctpaHeHHOE OIpeneaeHue
st CLIL 3akirodaercst B CHEAYIOLIEM: 3TO
METOJUKa 00Y4YEeHHUsI, KOTOpasi ClIOCOOCTBYET
Pa3BUTHIO y YyYalIUXCsl KOMMYHHUKATHBHBIX
Y JIMHIBUCTUYECKUX HABBIKOB HAa HEPOJHOM
SI3BIKE B TOM K€ KOHTEKCTE, I/Ie OHU MPUO0-
peratoT oOIIeydeOHbIE YMEHUS W 3HaHUS
[1,2].

Knaccer CLIL He SIBASIOTCS TUIMUYHBI-
MU SI3BIKOBBIMH KJIACCAMU, TIOTOMY YTO B
CLIL s3Ik U conep:kaHWE MHTEIPUPOBAHBI,
MO3TOMY SI3BIK SIBJISIETCA CPENIOM, TMOCpen-
CTBOM KOTOPOTO COJIEpP’KaHUE «OCTaBIsET-
cs» [2]. B Kazaxcrane He Tak MHOTO IIKOJI,
B KOTOPBIX yyaliuecs o0y4aroTcsi ¢ mpume-
HEHUEM JIaHHOM METOJIMKH HECMOTpS Ha TO,
YTO €XKEroJHO OPraHU3yIOTCsS OecIulaTHbIE
kypesl CLIL nst yuureneit [3]. Haxe npoii-
Il TaHHBIA KypC y4UTelNs He MPEenoJalT Ha
MHOCTPAHHOM SI3BIKE. DTO CBA3aHO CO Clle-
IYIOIIUMHU TPYIHOCTSIMU: HU3KUH YpPOBEHB
BIIQJICHUSI WHOCTPAHHBIM SI3BIKOM KaK yde-
HUKOB, TaK U y4UTEJEH; TPYyIOEMKOE IUIa-
HUPOBAaHUE YPOKa B CBSI3U C TEM, YTO YPOK C
npumenenneMm metoauku CLIL tpebyer xo-
POIIMX METOJOJIOTMYECKUX 3HAHUM ISl paB-
HOMEpHOTO pacrpefielieHns BpeMEeHU Kak Ha
A3bIK, TAaK U HA KOHTEHT IpeaMeTa; OleHUBa-
HUE€ yYallluXCs BBI3bIBAET 3aTPyAHEHHE, TaK
KakK SI3bIK M COJEp)KaHUE MpeaMeTa JOJKHO
OBITH OIIEHEHO OJIMHAKOBO; MOA00P MaTEPH-
aJia, MOAXOIAIIETO MO0 BO3PACTHBIM OCOOCH-
HOCTSIM M YPOBHIO BJIAJICHUSI MHOCTPAHHBIM
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SI3BIKOM U €T0 aJanTaius MOoJ YyJalluxcs
[4].
OnHoOM M3 TJIAaBHBIX NMPUYMH BHENpE-
Hus meroauku CLIL B oOpa3zoBanue sBIIs-
€TCsl CO3aHHE YCIIOBHM ISl €CTECTBEHHOTO
M3Y4eHHUs SI3bIKa U OOecredeHrue pasroBop-
HOM cpeibl B Kilacce. DTO MOXKET OKa3aTh
MTOJIOKUTEIBHOE BIMSHUE HA U3yUYEHUE SA3bI-
Ka [5]. Takxke 3TO crmOcoOCTBYET Pa3BUTHIO
HaBBIKOB, KOTOpHIE IIO3BOJISAT TMOJYYUTH
ydalumMmcsl JIOCTYIl K pacTylemMy o0bemy
nH(pOpMauu U3 MEPBOTO MCTOYHHUKA, ITyO-
JUKYyeMOM Ha aHTJIuiCKOM si3bike [6]. Eme
OJIHUM 3HAUYEHHUEM NPUMEHEHUS JaHHOH
METOAMKHU SIBJISIETCS TOATOTOBKA HBIHEIIHE-
ro TOKOJEHUS K OBICTPO H3MEHSIOUUMCS
ycnoBusiM Mupa. HaBbiku, KOTOpbIe ObUIH
HEO0OXOIMMBI HalIMM OalyIikaM W JIeayIl-
KaM, OYEeHb OTJIUYAIOTCA OT TEX, KOTOPHIC
JOJKHBI OBITh Y COBPEMEHHOTO TTOKOJICHHUS.
Ecnu panbliiie y4eHMKOB TOTOBWIIM K TPYAO-
yCTpOHCTBY, 00y4asi 6a30BBIM BellaM, Ta-
KUM KakK YMTaTh, IUCAaTh U CYUTATh, TO CEU-
Yac JJisl TOTO, YTOOBI TBEPJO CTOSTH HA HO-
rax ydamrgecsi IOJDKHBI ObITh THOKuMu. K
MpUMEpPY, JOJDKHBI YMETh IMOJIb30BAThCA
UKT, obnagath KOMMYHUKATUBHBIMH U CO-
[UATTBHBIMU HAaBBIKAMU NI pabOTHI B TMPO-
€KTHBIX TpYIINax, pa3BUBaTh 3MOLMOHAIIb-
HBI MHTEIJIEKT U MUMETh MOTHUBAIUIO JJIS
M3Yy4YeHUs JaTbHEHIINX HABBIKOB M SI3BIKOB.
Kak pa3 npumeHeHue JaHHOI METOIMKHU Ha
ypoKax JenaeT ydammxcs 0osiee ruOKumH,
pa3BuBaeT (YHKIHMOHAJIBHYIO TPaMOTHOCTH
Y MOTUBUPYET Ha U3y4yeHue npeamera [7].
Marepuansl u meroabl. [lenarornye-
CKHM DKCIIEpUMEHT IPOBOAMIICS B Mae 2022
roja. /[ns menarornyeckoro 3KCIepUMEHTa
ObUIM BBIOpaHBI ywamiuecs OBYX 9-X Kiac-
coB rumHa3zuu Nel23 nmenn Koxa Axmera
Sccayn u xomnemxka-nuues umenn Cyneit-
MaHa [lemupens B ropone Anmatel. B mo-
ClemHeM Y4YeOHOM 3aBEACHUH Y4YalllHecs
M3Yy4aroT IPEIMETHI MOJHOCThIO Ha aHTJIMMA-
CKOM $SI3BIKE C MOMEHTA TOCTYIUICHUS B JIN-
LI, B TOM YHCIIE ¢ IPUMEHEHUE 3JIEMEHTOB
merogukun CLIL, a B rumnaasum Nel23 ¢
2019 roma mnpakTUKYETCS TPEXBA3BIYHOE
oOpa3oBanue. B kaxmom kiacce ObLIO TIO
25 yyamuxcsa. OHU yyacTBOBAJIU B TECTUPO-

BaHMM B odmaitH ¢opmare mo mpeaMmery
ouonorus. TecTsl pa3gaBaiuch B OyMaXHOM
BapuanTe. OH coctosut u3 u3 10 Bormpocon
10 TPOiIeHHBIM TeMaM 9-kiacca. Pa3pabo-
TaHHbIE HAMU TECThI BKJIIOYAJIH B ce0s cle-
nyrorue paszaensl: 9.3A Knerounas 6uoiio-
rasi 1 KieTtodHbsli nukn, 9.3B Paszmuoxe-
Hue, 9.3C Poct u pasutue, 9.3D 3akoHbl
HACJIEICTBEHHOCTU W u3MeH4yuBOCTH, 9.3E
OBosoIMoHHOe pa3Butue. llepsrie 3 Bo-
Ipoca — 3TO TECTOBBIE BOMPOCHI C 4 BapuaH-
tamu oTBeta. OHM He TpeOOoBalu HABBIKOB
BBICOKOTO Tiopsiika. Bompocsr 4, 5, 6, 8, 10
— Ouonoruueckue 3anaun. Eciaum yudamuecs
XOTEeH MOJYYUTh MOJHBIA Oai 3a 3TU BO-
MIPOCHI, TO UM HYKHO OBLIO MPUMEHUTH I10-
JTy4eHHbIC 3HAHUA U 3HATh 0a30BbIE TEPMU-
HBI TIpH pemeHuu 3agad. [Ipu sTom Bompo-
cel 7 m 9 TpeboBanmu moiHOro oTBeTa. U
TOJIBKO 3HaHHWM B 3TOM ciiy4ae ObLIO HEeao-
ctatoyHo. CTyneHTbl, YTOObI MOIYYUTh 0O-
Jiee BBICOKYIO OLIEHKY, JOJDKHBI ObUIH
MPEIOCTaBUTh IOJIHBII OTBET C YETKUM H
MOHSATHBIM OOBACHEHHEM. B Takux 3amadax
HEBO3MOXKHO OOONTHCH 0€3 NpPUMEHEHHUS
S3bIKOBBIX HABBIKOB. TecTOBbIE BOMPOCHI
OBLITM UJIGHTUYHBI JJI BCeX ydamuxcs. Pas-
HHUIIA 3aKjoyaiach B TOM, YTO YyYalluecs
Konmnemxa-nunes umenn Cyneitmana /[le-
MHUpEes CAaBajdl TECTUPOBAHHE HA aHTIIUMA-
CKOM sI3bIKE, a ydamuecss TuMHa3uu Nel23
nMmenn Koxa Axmera Slccayn cmaBanu Te-
CTUPOBAHUE KaK Ha aHTJIMMCKOM, TaK U Ha
s3bIKe OOy4eHHsI, Ka3axckoM. [lomydeHHbIe
JMaHHble ObuUIM 00paOOTaHBI U BBHIBEICHBI
METOJIOM MaTeMaTH4eCKOi CTaTUCTHKH [§].

Pe3yabTarbl m o0cyxnenue. Ha pu-
CyHKe | mpencTaBlieHbl CpaBHUTENbHBIE TIO-
KazaTenu (OPMATUBHOTO OIEHUBAHUS TIO
MpeAMETY OHOJIOTHUSI YYaIIUXCsS THUMHA3UU
Nel123 umenu Koxka Axmera Sccaym, 00y-
YAIONIMXCS HAa Ka3aXCKOM W aHTIUHCKOM
s3pikax. [lo pesymbratam ucciegoBaHus, y
00ydJaromuxcs Ha Ka3aXCKOM SI3BIKE 3aMeT-
Hbl TPOOJIEeMBl C AHTJIUHUCKUM  SI3BIKOM.
MoOXHO 3aMeTUTh, YTO OHHM MPEUMYIlEe-
CTBEHHO Ha OAHOM YypoBHe (PucyHnok 1).
Bo3MokHO, 3TO CBA3aHO C T€M, YTO BOMPO-
cel Nel, 2 m 3 ¢ MHOXXECTBOM BapUaHTOB
OTBETA.
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MpaBuabHble 0TBETbI, %
= ] W = L (=) ~J Co o
o o o o o o o o o

o

1 2 3 4 5 6 7 8 9 10

Homep sonpoca

B @O Ha Ka3axcKom

m ®O Ha aHrIMMCcKom

Pucynox 1. Pezynomamol popmamugrnozo oyenusanus yuawuxcs cumnazuu Nel23
umenu Koowca Axmema Hccayu

CaMO#l CHOKHOM 4YacTbIO TecTa I
HIKOJIBHUKOB CTaJlM 3aj[aHus, I1ae TpeboBa-
JHCH SI3BIKOBbIE HABBIKU. Tak, MIKOJIbHUKH
Jy4llle CIPAaBUIIUCh C 3aJaHUSIMH, KOI/1a OT-
BEYaJIl HAa BOIPOCHI Ha Ka3aXCKOM S3BIKE.
OpnHako UM ObUIO CJIOYKHO MOCTPOUTH IpeN-
JIO)KEHUE Ha AHIJIMMCKOM S3bIKE, YTO MBbl
MOKE€M HaOJII0JIaTh MO Pe3yJbTaTaM Cellb-
Moro u JieBaroro Bomnpocos (Pucynok 1). B

20

lMpaBuAbHbIE OTBETBI, %
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JAHHBIX BOIPOCAX y4alllMecs JOJKHBI ObLIH
JaTh pa3BepHYTHIM oTBeT. B GonbiinMHCTBE
LIKOJI HECMOTPS Ha TO, YTO 3aHITHSI TOJIKHBI
MIPOBOJUTHCSI HA AHIJIMHCKOM SI3BIKE, B pe-
JIbHOCTU OOJIbIIasi YacTh YpPOKa MPOBOJUT-
Csl Ha SI3bIKE O0y4YEeHHUSI.

Ha pucynke 2 mpencraBiieHbl CpaBHU-
TeJbHBIE TTOKA3aTeNIN Pe3yJbTaTOB TECTHUPO-
BaHMS HA AHIVIMACKOM A3BIKE IIKOJIbHUKOB

Homep Bonpoca

B MMMHa3zuAa Nel23

B Konnea-nuuei umeHu Cyneitmana flemupens

Pucynok 2. Cpasnumenvhvie pe3yrbmamsi hopmMamuerHo20 OYeHUBAHUS YYAuUXcs SUMHAZUU
Nel23 umenu Koowca Axmema Sccayu u yuawuxcs Koaneoxnc-iuyest
umenu Cyneimana emupens
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nByx 1mkos. Kak mnokazaiiu pe3yiabTaThl
CPaBHUTEJIBHBIX MCCJICIOBAHUM y4YalTUXCS
rumHazun Nel23 umenu Koxxa Axmera Sc-
cayd U KoJutemka-nuies umeHu CyneliMana
Jemupens (PucyHok 2), y nocieaHux moka-
3aTeld 3HauuTenbHO BhIme. Tak, 80% wu
77% y4amuxcsa KOJUICIKa-JIMIEss HWMEHHU
Cyneiimana Jlemupelnsi OTBETWIM BEPHO Ha
OTKPBITHIE BOIPOCHI 10,1 HOMEpoM 7 u 9 co-
OTBETCTBEHHO. B TO Bpems, Kak ydamuecs
rumHazun Nel23 umenu Koxka Axmera Sfc-
cayM MOKa3bIBalOT pe3yabTatsbl 33% u 23%.
B03MO0HO, IIKOJBHUKH KOJUICIKA-TULIES

umenu Cynelimana Jlemupenss u3Ha4aIbHO
BCE MPEAMEThl H3y4Yald Ha aHTJIUUCKOM
SI3BIKE U T03TOMY ()OPMATUBHBIC OICHKHU Y
HUX 3Ha4YMTeNIbHO BhIE. [Ipu oTBeTe Ha BO-
MPOCHI, TPEOYIOIIHNE TOJBKO OJHUH BapHaHT
OTBETa ydariuecsi 000MX IIKOJ UMEIOT MPH-
MEpHO OJIMHAKOBbIe Tokazarenu - 60% u
67%, 80% 1 90%.

OnvH U3 TPUMEPOB YpOKa IO TEMeE
«JTamel KJIeToyHOTO IMKiIa. HWHTepdasa.
Cramum untepdasnr: G1, S u G2.» ¢ mpume-
HeHueM snemeHToB meroauku CLIL mpen-
crasiied B Tabnume 1 .

Tabnuma 1. [Ipumep ypoka o tTeme «ITamnbl KJIeTo4Horo nukia. Marepdasa.
Cranuu unrepdassi: G1, S u G2.» ¢ npumeHenueM snemeHToB metoauku CLIL.

PA3JIEJI 9.3A KieTouHasi 0M0JIOTHS M KJIETOYHBIH HHKJI

Jara:

®.1.0. yunrens:

Kaace: 9

KonngecTBo NpUCYTCTBYONIHX:

Tema ypoka

Jranbl K1eTo4HOro uukjaa. Uureppasa. Craauu unrepdasnr: G1, S u G2.

LIIP

Pa3putne QyHKIIMOHATHHON IPAMOTHOCTH YePe3 aKTUBHBIC METOIbI O0yUCHHS

Henu o0yuenus,
KOTOpbIe OyayT A0-
CTUTHYTBI C IOMO-
LIBI0 JAHHOI'O YPO-
Ka

9.2.2.1 onuceIBATh ATAIbl KISTOYHOIO LKA

Lean ypoka

Ha3swiBaTh 3Tansl KJIETOUHOTO IUKIA
OnuceIBaTh 3TAMbl KJICTOYHOTO UKJIa
OOBSICHATH 3HAYEHUE KIIETOYHOIO ITHKJIa

Kpurepun
OlLleHUBAHUS

OnuceIBaeT OCHOBHBIE ITPOLECCHI B CTAANAX KIETOYHOTO IIMKIIA

XapakTepusyeT H3MEHEHHS KOJIMYeCTBa M Habopa XpOMOCOM B KIIETOUHOM SIApE
Ha Ka)KJI0M JTare KIETOYHOTO UKIIa

OOBbsCHSIET nepeaauy J0YePHUM KIIETKaM OJIMHAKOBOM FeHETHYECKOH MH(OP-
Maluu

SI3bIkoBasi eJib

Hpe}lMeTHaﬂ JICKCUKA U TEPMUHOJIOTUSA:

Pycckuit Anrnuiickuit Pycckuit Anrmuiickuit
Anpo Nucleus Junumon tHbIi Diploid
MuTto3 Mitosis Xpomocoma Chromosome
Krnetounsrit muxm Cell cycle I'en Gene
Nnutepdasza Interphase Kunetkn Cell
[urokune3 Cytokinesis Jlenenue KIeTox Cell division
["artonaH b1 Haploid Orm1o10TBOpEHUE Fertilization

IIpuBuTHE BIEHHO-
creit

VYBakeHHE. Y4Yaluecst yBaKUTEILHO OTHOCATCS IPYT K APYTY. (B TCUCHUE YPOKA)
OTKpBITOCTh. Ydammecs He OOSTCs BBIpaXkaTh CBOIO TOUYKY 3PEHUS BO BpeMs 00-
CYXXIEHHS Ha YPOKE.

CotpynuuuectBo. Ilpu pabote B rpymme Bce YICHUKH MPUHUMAIOT aKTHBHOE yda-
CTHE B 00CYX/ICHUH. (B TEUCHHUE YPOKa)

Jlunepctro. [Ipu rpynmnoBoi paboTe o HN YISHHKH OyIyT PYKOBOJIUTH IPOIIECC
MPOSIBIISISL CBOU JIMJICPCKHE KAUueCTBA. (BO BpEMsl IPYIIIIOBON paOOThI)
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[Tponomkenne TadauIs! 1

Bun quddepenunanuu

Jduddepernnarist yaeOHOTO MaTepraia.: 10 YPOBHIO CIIOKHOCTH 3aIaHHH.
ITo cnocoly MOIIEePIKKH YIUTES.

I'nobanbHast ocBegOM-

JICHHOCTDb

B 1855 1. BupxoB mokasai, 4To Bce KISTKH 00pa3yIoTCs U3 IPYTUX KIETOK IMyTeM
nenenns «Kaxnas KIeTKa MIPOUCXOIUT U3 KIETKHY.

HobGenerckyto mnpemuto mo ¢usuonorun u meaunuae B 2001 romy pasmenunu
amepukaden Jlwmanx Xapryaswn u nBa Opurania - Tumoru Xant u Ilon Hepe.
OHHM yIOCTOEHBI 3TOH MPECTUKHOM Harpajbl 3a OTKPBITHE T€HETUYECKUX U MOJe-
KYJSIPHBIX MEXaHU3MOB PETYISIIIMN KIETOYHOIO IMKJA - TIpoliecca, KOTOPBIH UMe-
€T Ba)KHEHIllee 3HaYeHUe U1l pOCTa, Pa3BUTHA M CaMOTO CYHIECTBOBAHMS JKUBBIX
OpTraHU3MOB.

MexnpenmerHasi

CBA3b

CyHleCTByeT MCKIUCHUIITIMHApHAas CBA3b C MaTeMaTUKOM BO BpEMsA KOHCTPYKIIUH
prl"OBOﬁ JuarpaMmbl JUI IMIPEACTABJICHUA KJICTOYHOI'O IIMKJIA.

IIpeaxBapure/bHbIe

3HAHUA

B 8 xmmacce ywamuecs: onmuChIBaIN KOMIIOHEHTHI )KHBOTHOW M PaCTHTEIBHON Kile-
TOK W y3HAJIM O TOM, YTO XPOMOCOMBI ¥ I'€HBI OIIPEACISIOT XapaKTepPUCTUKY Opra-
HU3MOB. Hacrosimuii pasnen oObsiCHseT (DYyHKIMHM 3THX KOMIOHEHTOB M Ipe-
CTaBJIICT TCPMHUHBI MUTO3a U Meiio3a. ITo obecrieunBaeT OCHOBY 3HAHUM U TIOHH-
MaHus Il AajbHenIero n3yueHus B 10 kimacce, e OHH OyAyT CpaBHUBATh CTa-

MM MUTO3a U MeHo3a.

HUKT

[Ipe3enTanus

Xox ypoka

3amIaHMpOBaH-
HbIE 3Tanbl ypo-
Ka

3‘2[]'[J'I‘EIHI/Ip0BaHHaﬂ AeATEJIbHOCTb HA YPOKE

Pecypcnl

Hauano ypoxka
0-5 munyTa

Brbi30B:

1.06¢cyxnenue B rpymie ciaiina 1, Ha KoTOpoM H300pa)keHo Jerne-
HHUC KIICTKH.

2. Bompoc: Kakoit naHHBIH OHOJIOTHYECKHUNA MPOIECC ONMPEILIIIET
OJIVIH U3 OCHOBHBIX CBOWCTB JKUBBIX OPTaHH3MOB?

3. O6cyauTe U MPEeUIOKUTE Bally THIIOTE3Y, KaK MPOMCXOTUT POCT
U pa3BHUTHUE KUBBIX OPTaHU3MOB.

Broixon Ha Temy ypoka: KiieTouHbIii IMKJI M 3Talbl KJIETOYHOI0
nukiIa. Beixon Ha nesm ypoka.

3HAKOMCTBO C TEPMHHOJIOTHEH. Ydaniuecs BKICUBAIOT Ta0Iu-
1y ¢ TCpMHUHAMU B TETpAIN.

N[, npesenra-
st

5 — 10 munyTa

Kparkas qekuus yunreis

[Nepmon >kxnu3HHU KIETKM OT MOMEHTA €€ BOZHUKHOBEHUSI B IIpOLIEcCe
JIeTICHUS] 10 THOENIN MM KOHIIA TTOCIIeYIOIIEro AeJIeHHUs Ha3bIBacT-
Csl )KU3HEHHBIM IUKIIOM. [IpOo/IOIKUTEIFHOCTD JKU3HEHHOTO IIHKIIA
y Pa3HBIX KJIETOK OYeHb CHJIBHO pa3iau4aercs (y ameOwl - 36 ya-
COB, a 0aKTEpHH MOTYT JAEIUTHCS Kakable 20 MUHYT).

VYuaiuecs AenaroT 3alKicy B TETPab.

A cell cycle is a series of events that takes place in a cell as it
grows and divides.

B 1855 r. BupxoB nokasai, 4To Bce KIETKH 00pa3yloTcs U3 APYTrux
KJIETOK NyTeM Jjenenns «Kaxaas KieTka NPOUCXOIUT U3 KIICTKH».

W], npe3enra-
s

KreTounslii ik aenutces Ha 2 eproza: MHTepdasa u aeieHue
KJIETKH.

Cell cycle consists of 2 periods: interphase and cell division.

B sykapuoTuueckoi KjeTKe TeHeTHIEeCKUI MaTepuall IpeICTaBIcH
XPOMOCOMaMH.

XPOMOCOMBI —CTPYKTYPHI B SIIpE 3YKapHOTHIECKON KIICTKH
(xneTkH, conepkalei sapo).

OCHOBY XpOMOCOMBI COCTABJISACT JIMHEWHHas (He 3aMKHYTas B KOJIb-
110) MaKpOMOJIEKYJIa 1e30KCUPUOOHYKIeHHOBOH KuCIOThI (JTHK)
3HAYUTENBHON JUIMHBI (Hanpumep, B Monekynax JTHK xpomocom
YeJI0BeKa HaCUMTHIBAETCS OT 50 10 245 MUJITMOHOB TIap a30TH-
CTBIX OCHOBAHHH).

XPOMOCOMBI COCTOSIT N3 XPOMATH/] M LIEHTPOMEPBHI.

Chromosomes are threadlike structures made of protein and a sin-
gle molecule of DNA that serve to carry the genomic information
from cell to cell.

46




BUOJIOTUYECKUE HAYKIM KA3ZAXCTAHA Nel, 2024

[Ipopomxenne Tadmuist 1

10 — 30 munyTa

OcMmpbicieHne: napHas padora

[Ipunoxxenue

Yuamuecs H3Yy4YaroT Oonee HO)IpO6H0 TIpOLECC MOATOTOBKH K OCJICHUIO 1

kietkn (MHTEepdasa): 3anonHsM0T pabounil JIUCT, HCHONB3Ys MTPUIIOXKE-

Hue 1, yueOHuk 9 kiacca.
Worksheet.

3amanne 1/Task

(uHpOpManno
HHBIM JUCT Ha
AHDIUHCKOM
1. | s3bIKe)

Cell Growth

The Cell C{A;de is

Vuebuuk 129-
130 cTpannma
PaGounii muct

During the Cell C’Afde, a cell

M phase
Mitosis

DNA replication

Interphase

[nterp/mxe is

E— ]nrerphme is divided into three /lhmes.' -, @, P
Z’r‘i:foi’al/gh
3ananue 2/Task 2.
G, Phase & Phase G, Phase

The G}i pfmse isa [amoa’ g[ The § p/mse fep/im[es

Dmngz the G.z p/mse, many 9‘

aa‘[ﬂ[t‘g in which cells and the argﬂn@[’[es and molecules
synthesizes molecules regwired for
Cells will hen DNA r@p[!’mt[an is
and mm,y[’ete{/, Whm E%.z Is comy [erez/, the cell is
symhesize new readg to enter r[;
3amanue 3/Task 3.
Mitosis are divided into _four p/ms@s: N N &
Below are”cells in two dﬂ'j‘mm‘ phmex gf the cell ¢ f[@, _f[[[ in the blanks m[ng the word bank:
Chromatin Nuclear Enuzlap@ Chromiosome Sister Chromatids
Ncleolus Jp[nder Fiber Centrosome Centrioles
| 1. 5
& |- é
T
B 8
— 4
JleCKpUNITOPBI:

Jlatom onpedenenue unmepgaze;
Has3zvisarom ¢azvl unmepghasvi,

Onucvlgarom buonocuueckoe 3Havenue unmeppasvi;
Onucvlgarom cobvimusi, npoucxooaujue 6 kiemxe 60 gpems @azvl Gl,

S, G2;

Onucuwisarom buonocuyeckoe snavenue Pasot G1, S, G2;
Onucwbiearom coobimus nPOUCXoosuue, 60 8pemst OeleHUs KiemKu.

OHeHI/IBaHI/Ie: camooyeHuesaHue no Moodenu omeema
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[Ipopomxenne Tadmuist 1

31-37 muny- | C menpio MPOBEpPKH YPOBHS YCBOSHHS Marepwaia, ydamruecs BoI- | Jlumct ¢popmaTtuBHOTO
Ta TIOJIHSIFOT Formative assessment. | OLIEHUBAHUA
WHAT'S HAPPENING 7 WHAT'S HAPPENING?
WHAT'S
HAPPENING
2
3
=
e
w
WHAT'S HAPRENING? WHAT'S HAPPENING?
OueHnBaHMUE: CAMOOIIEHMBAHKE TI0 MOJIEIH OTBETA.
Kownen ypoka | Pegrexcus:
38-40 muny-
a Y 3naro/ I know Xouy yznamv/ 1 Vauan/ I learned
want to know
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3akiouenue. Takum oOpazom, pe-
3y/lbTaThl MENArOrMYECKOr0 HCCIEI0BaHuS,
CBUJETEIBCTBYIOT O TOM, 4YTO YydYalluecs
rumHa3uu Nel23 mokaszanu Oojee BBICOKHE
pe3ysbpTaThl MpPU TECTUPOBAHUU Ha Kas3ax-
CKOM f3BIKE, YEM Ha AHIVIMHCKOM. DJTO MO-
Ka3bIBa€T, 4YTO B JaHHOM ClIy4yae 3HaHHE
yuyeOHOro Marepuana He ObUIO TIJIaBHBIM
(akTOpPOM MpH MPOXOKJAESHUH TECTA, a HEO-
CTaTOYHBI YpOBEHb BIIAQJCHUS SI3bIKOM Obl-
JI0 TIpEerpazion I Moyly4eHus 3HaHuiu. To-
I/1a KaK MIKOJbHUKAaM KOJUIEKA-TULIEs] UMe-
Hu Cyneiimana [lemupenss He cocTaBisia
TpyJa OTBEYaTh Ha OTKPBITHIE BOIPOCHI Ha
AHTJIMHACKOM.

C uenpio ynydllleHUs KadyecTBa 3Ha-
HUM ydJaluxcsi, y4YUTENIo cleayeTr Ooiee

KAueCTBCHHO IUIAHUPOBATh YPOK, IMOI0H-
paTh JUTEPATypy B COOTBETCTBHH C BO3-
pPacTHBIMU OCOOEHHOCTSIMH y4alIuXcs, MO-
BBHIINIATh YPOBEHb BIIAJCHHUS HWHOCTPAHHBIM
S3BIKOMU M Ha YpOKax CTOWT YJIEIUTh BHU-
MaHHUE Ha TO, YTOOBI OOJBIIYIO YaCTh ypPOKa,
B uneane 80% BpeMeHH, yJaluecs TOBOPH-
T, a YYUTeNb CIyllal W HampaBsul yya-
UXCsA. DTO CHOCOOCTBYET Pa3BUTHIO SI3bI-
KOBOH KOMIICTCHIIMH YYAIUXCSI I KPUTHYE-
ckoro MbiieHus. C 1enbl0 TMOBBIIICHUS
3¢ (HEeKTUBHOCTH 3aHATHI Y4YHUTENS TpeaMe-
TOB €CTECTBEHHO-HAYYHOTO HAalpaBICHUS
MOTYT OOBEIUHATHCS C YUUTEISIMU aHTIUM-
CKOTO sI3bIKa, KOTOpBIC, B CBOIO O4Yepeb,
MIepBOE BpEMsI MOTYT TIOMOTAaTh MPH TPOBE-
JICHUU 3aHSITUM.
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Azbliubtn mininoe 6uonozus naHiu
OKblMY 00UbIHUA NE0A20ZUKAbIK
IKCnEPUMEHm HIMUICEepin manoay

Anoamna

Maxanaoa 2022  ocolnoviy  mamolp
auvinoa Nel23 eumuasusnviy ocone Cyneti-
men  Jlemupeno  amviHOagbl  KOJLEONC-
auyenoiy exki  9-cbiHbln  OKYWbLIAPbIMEH
JoHcypeizineen  nedacocUKanvlk — IKChepu-
Menmmiy Hamudicenepi KopcemineeH. 3epm-
mey Ouonoeus nauinen mecmineyze 6avlm-
manowvl, OHOA CIMYOEHMMeEDP A2bLAUILIH HCIHE
KazaK minoepinoe CcYpakmapaa  icayan
Oepoi. 3epmmey Homudcenepi AbLIULLIH
mininoe OKUMblH CyO0eHmmepoiy, Hamuice-
JlepiMen  CanvblCmulpeaHoa Kazax miniHoe
OKUMbIH cmyOeHmmepoiy opmauid 6ai10bly
JHcoeapul boneanwin kepcemeoi. Tanoay cmy-
JeHmmepee  ARbLIUWbIH ~ MiNiH0e — MINOIK
0agovLIapovl Kaxcem ememin mancolpmana-
PObL OPBIHOAY KUBIHLIPAK eKeHiH Koepcemmi,
acipece ezdxceli-me2xcelili JHcayanmap Hazy
MUIMOiNIcIH apmmulpy, COHbIH [WiHOe ca-
bakmul drcocnapiayovl HaKcapmy, HaKcol
MYPRbICLIHAH. Maxkanaoa OKbIMYOblHY
MUIMOiNiciH apmmulpy, COHbIY [WiHOe ca-
bakmul dHcocnapiayovl HaxKcapmy, Hakcol
0Ky Mamepuanoapuli 23ipiey dHcoHe xcapa-
MbLILICMAHY HCIHE ARbLAWbIH MINT MY2aNiM-
0epiHiH bIHMbLIMAKMACMbI2bl OOUBIHULA YCbl-
Hbvicmap oa bepineeH.

Tyiiinoi cosoep: neoacocuxkanviy IKc-
nepumenm, mil  OQUIbIebl,  OKbIMYObIH
muimoiniei, ouonoeus, cabakmsl Hcocnap-
anay.

Mamepuan 6acnaea 20.03.24 mycmi

Analysis of the results of a pedagogical
experiment in teaching biology in English

Summary

The article reflects the results of a ped-
agogical experiment conducted in May 2022
with students of two 9th grades of gymnasi-
um No. 123 and the college-lyceum named
after Suleyman Demirel. The study focused
on testing in the subject biology, in which
students answered questions in both English
and Kazakh. The results of the study indicate
that students studying in the Kazakh lan-
guage showed higher average scores com-
pared to the results of the same students
studying in English. The analysis showed
that it is more difficult for students to cope
with tasks that require language skills in
English, especially in terms of writing de-
tailed answers. The article also offers rec-
ommendations for improving teaching effec-
tiveness, including improved lesson plan-
ning, development of better teaching materi-
als, and collaboration between science and
English teachers.

Key words: pedagogical experiment,
language skills, teaching effectiveness, biol-
ogy, lesson planning.

Material received on 20.03.24
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Briaa aBropoB: HanbGonbmuii BKiIaz
pacripeniesieH cieayromum oopasom: Hma-
HaxMeToBa 7K.A. aBTOP-KOPPECIIOH-
nent. CoOmioJieHne BceX HE0O0XOAUMBIX
CPOKOB IyOJIMKALlMU, KOPPEKTHOCTh 3amoJ-
HEHUS JIOKYMEHTAllUM, 3all0JIHEHUE CBefe-
HUM 000 Bcex aBTOpax paboThl, MOJTOTOBKA
UCCJIEIOBaHMsI, KOOpJIUHALMS U IJIaHUPO-
BaHUE HCCIIEIOBaHMs, MPOBEJCHHE JKCIe-
puUMeHTa U cObop MHpOpMalUU, aHAU3 pe-
3yJIbTAaTOB, UX MHTEPIPETALUS.

KaoueBa C.7K. — o01iee pyKoBOJICTBO
cTaThei, GopMyIUpOBKa UACHU U LeJIel HC-
CJIEIOBaHMsI, OCYIIECTBICHHE KOHTPOJIS 3a
MIPOBEJICHUEM HCCIIE0BATEIbCKON JIeATENb-

HOCTH, COOJIOJCHHE STHYECKUX HOPM ITyO-
JUKAIMOHHOTO Tpoliecca, (HOpMUPOBAHUE
KOHUEINLMWHU JU3aliHa, aHalli3 pe3yJbTaToB,
UX UHTEpIpeTanns, KPUTHYECKUM Iepe-
CMOTp, 3aKJITIOUYCHHE.

lamxueBa A.A — pabora 110 M0100-
py auTepaTypsl U BBEICHUA.

baaroaapuocru. VccnenoBanue npo-
BOJIMJIOCH 0€3 CIIOHCOPCKOMN MOJIEPKKH.

Konduaukr uHTepecoB. ABTOpHI 3asB-
JSIFOT 00 OTCYTCTBMM KOH(JIMKTa HMHTEpe-
COB, TPEOYIOIIETO PaCKPHITUS B JAHHOM CTa-
TheE.
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BUOJIOI'USA CABATBIHJA KAJIIIBI BIJIIM BEPETIH
MEKTEIITEP MEH T'MMHA3US CBIHBIIITAPBIHIATbBI
BATJAPJIAMA EPEKIIIVIIKTEPI

*J1.M. UcabaeBa, A.K. OcnanoBa
«onkeu Mapzynan amvinoaewt Ilasnooap nedazozuxanvix ynusepcumemiy KeAK ,
Ilasnooap k., Kazaxcman
*isabaeva-2011@mail.ru

Anoamna

Maxanaoa JICYPI3iI2EeH 3epm-
meynepoiy Hamuodicenepi 0Oepineew, Hcainvl
Oinim Oepy YUbiMOApbiHA JiCoHe SUMHA3ZUSL
ChIHBINMAPLIHA apHangan «buonozusy oky
naHi OolbIHWA 6A0APIAMAHBIY YKCACMbIEbL
MeH aublpMAUbLIbIZbL AHLIKMANLObL. 3epm-
meyze Ilagnooap obnvicvl Oinim backapma-
cvl, Exibacmys kanacwel 6inim bepy 6eniminiy
«Ne 26 eummuasus-mexmebiy men «Nel2
aocannvl opma Oinim bepemin mexmeoiy
anviHovl.  OKy  ococnapuiHbly — OUoI02UA
naninen 10 ceinvin 6agoaprama 6ouviHwA
ap benimee bepineen cazam caHOAPvIH HCIHE
y3aK mep3imoi oicocnapvinvly  «Monexy-
qanblK  Ouonocusi  JicoHe  OUOXUMUSAY
boniminOe2i maxvipblnmapeit, 6oiMiHOe2l
0Ky MakKcammapbl CanblCMbIpbLIObL.

Conovikman ~ manoday  Hamudiceci
botiviHwa buonocus cabazvinoa 6iniM cana-
CblH KAMMAMAChl3 ememin muimoi opmax
bazoapnama Kasxcem. OKyubLIapobiy OK)-
MAHBIMObIK, — OelceHOinieiH  damblmyaa
bazvimmanean apHalivl 0Ky 0a20apiamcyvi-
HbIH MUIMOLLI2iHe 3epmmey HCYP2i3inoi.

Tyiiinoi ce3zoep: 6azdaprama, 6uoo-
eusi nmaMi, Ouonoz2us cabakmapul, Mexmen,
CUMHA3UAL.

Kipicne. Toxipubenik-3KcepuMeHT-
Tik okymbic IlaBmomap oOmbIcHl  OliM
6ackapmacel, ExiGacty3 kanacel 61u1iM 6epy
6emimMiHIH «Ne 26 rumHazus-mexTedi» KMM
meH [laBnogap o6mbickl OiiM GacKkapMachl,
Exibacty3 kamacel Oinmim OemiminiH «Nel2
KaJmel opra 6utiM Oepetin mekTe01» KMM
OazaceiHga  10-cbiHBITApAa  KYPTi3UIIL
Toxipube ke3iHae Kaumbel opTta OimiM Oepy
MeKTeOl MEH THMHAa3usi/la OKBITyFa ap-
HaJFaH OWOJIOTHS TIIOHIHIH YATUIL  OKY
OarnapiiamMachl HETi31HE ajla OTBIPBIN Tapay-

Jap apachblHAAFbl albIPMAIIBUTBIKTAP/Ibl €C-
Kepe OTBIPHII, OKYIIbUIApFa TanchipManap
Oepim, OKymIbUIapFa TUIMII OaFgapiamMaHbl
aHBIKTAY.

Kanmsl opta Oinim O6epy MekTeOi MeH
TUMHa3usiga OWOJIOTHSIHBI  OKBITYyFa  ap-
HaJFaH OaFJapiaMaHblH —adbIPMAIIBUTBIFBI
MEH YKCACTBIFBIH aHBIKTay MaKCaThIH/IA €Ki
MEKTeI OarjaapiamMa KYPBUIBIMBI CaJIBICTBI-
j38191158

Matepuajiap MeH JdicTep. dKcIie-
PUMEHT; TEOPHUSUIBIK QIICTEP: 3ePTTEY Mace-
neci OoiibiHma 10 CHIHBINIKA apHAJIFaH OHo-
JIOTHSl TIOHIHIH TUITIK OKY OaFaapiamMachiH
CaITBICTBIPY, CTATUCTHKAIIBIK 9JIICTEP: IKCIIE-
pUMEHTKE cali OarapiaMaHbIH YKCACTBIFBI
MEH albIPMaIIbIK HOTHXKENEPIH CaIbICTHIPY;
MICUXOJIOTHSUTBIK-TIEIaTOTUKATIBIK YKOHE FhI-
JBIMU-O/IICTEMENIKKEe OacTankpl — aKmapar
OonFaH eHOEKTep TeOopHUsIIbIK-o/liCHaMa-
apikTap: 10 - CHIHBINKA apHaJFaH OKYJBIK,
2019 xputbl MekTen OacriachbIlHAH HIBIKKAH,
OKBITY TiTi—Ka3ak Tili. bi3 jkacaran mate-
pUangapbIMbl3  OMONOTHS  cabakTapbIHIA
[TaBnomap o06meicel  OinmiM  GackapMmachl,
Exibacty3 kanacsl 6i1im Oepy OemimiHiH «Ne
26 rumHasus-mMekte0i» KMM wmen IlaBio-
nap oOnbIcel OutiM Gackapmachl, Exibacty3
Kayacel O011iM OemimiHiH «Nel2 xanmsl opta
ourim 6epetin MekTe6i» KMM 10 "A" , 10
"O" , ChIHBIN OKYIIBLIAPHI YIIIH KOJIaH/bIK.
2023-2024 oKy  KBUIBIHA  apHaJFaH
KYHTI130€T1K-TaKbIPBINTHIK x)ocnapiay
HeriziHae. OChl )KYMBICTBIH MaKcaTbiHA Oaii-
JaHBICTBI 013 KaXeTT1 aKMapaTThIK MaTepu-
annmap xkacanslk [1]. Cabakrapma AumakTH-
KaJIBIK MaTepHAIAPABIH OPTYPJi TypJiepi
(akmapaTTBIK MOTIHIAEP, KEeCTelep, 3epTTey,
CIIBICTBIPY, JQJIENCY, KalIblIay, Tauaay,
ca0ak TakpIpbITapbl OOMBIHIIA ChI30aNap)
KOJIIaHBUIIBI, OJIap KAXKETTI MaTepHabl
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JKarIail Kacall OTBIPBIN, OKY 1C-OpEKETiHIH
TOCUIZCPIH, OIICTEPiH KOJJaHA OTBIPHII
KE3CH-Ke3eHMEH OKBITYJIbI KaMTHIbL. By
Oarnmapyiamana MEKTENTEpPAiH OKYy Topoue
ypaiciaaeri  pyHKIIMOHAIJIBIK  FHUIBIMHU-
KAPATBUTBICTAHY CAyaTTBUIBIFBIH JIAMBITY-
JBIH THIMJII JKOJIAAPhl KapacThIPHUIBIN, HH-
HOBAIIVSUTBIK TEXHOJIOTHSUIAp MEH dIiCTepIi
KOJIJIaHy KaJIapbl KOPCETIIIi.

Hatu:kesep MeH TaJKbLIAY.
«Kanmer 6inim Gepy yibIMAapbIHa apHATIFaH
Kambel OimiM OepeTiH TOHACPIIH, TaHday

1-kecte. buosorusa nonideH 10 CHIHBIN
carar CaH/JapbIH CAIBICTBIPY KecTeci

KYpPCTapblHbIH JKoHE (aKyJIbTaTUBTEP.IIH
YATUTIK OKY OarmapiamanapblH OCKiTy Typa-
ael  Kazakcran PecnyOnukacbiabiy OKy-
arapty MHHHUCTpiHIH 2022 kbUTFBI 16
KpIpkyHekTeri  Ne399  Oyiipeirer (2022
*bUIFbI 21 Kapamanarel Ne467, 2023 sKbUTFbI
05 mringeneri Nel99 OyipbIKIIEH TOJBIKTHI-
pyJap MeH e3repicTep €HTi3iireH); Oaciibl-
JBIKKa ~ anma  OThIpa,  OargapiaMaHbIH
allBIPMAIIIBUTBIFBI MEH YKCACTBIFBI TOMEH/ICT1
1-kecrene Oepinren [1].

Oarmapinama OolibiHINIA op Oerimre OepiireH

ITaezogap oOaeIcEl OimiM  Oackapmackl, | [laenogap o0aeicel  OumiM OacKapMachl,
Exibactyz Kamace!r 6umn bepy GemimiaiH «Ne | Exibactys Kamacer OimmM OemminiH «Nel2
26 rumuazna-mMexTeo» KMM JKaTIe! opTa o11iM OepeTiH MexkTeony KMM
«bHOIOTHAY OKY IoH1 oofenma | «buotorua» OKY oK1 OoHbIHIIA
TOMEHIETUIreH OKY JKYKTeMeciHiH Keaemi 10 | KapaTeLIeICTaHy- MaTeMaTHKa OarbIThIHEIH
CBIHBIITA — amnTacklHa 3 caraTTel, OKY | Keaemi 10 ceIHBINTA — anTacklHa 2 CaraTThl,
skplaeiHaa 102 caraTTsl Kypaiidsl. OKV KBLIbIHIA 68 caraTTe! Kypaiiisl.

10.1A 10.1A

MoekyaaTbiK OHOTOTHA K3HE OHOXHMHA MoekyaambIK OHOTOrHA JKSHE OHOXHMHA

(15 carar) (11 carar)

10.1B Kacymansk Onomoras 10.1B JKacymansk OHoI0THA

(7 carat) (5 carat)

10.1C Kopekteny 10.1C Kopexreny

(2 carat) (1 carar)

10.2A 3atTapasIH TacEIMATIAHVE 10.2A 3atTapaplH TacEIMATIaHVE

(6 carat) (3 carat)

10.2B TeineIc ady 10.2B Terssic axy

(8 carat) (5 carar)

10.2 C bemin merapy 10.2 C benin merapy

(10 carar) (6 carat)

10.3A KacymaTsiK HKT 10.3A JKacymaisIK mHKT

(5 carat) (4 carat)

10.3B 10.3B

TyxXemM  KyaTayIOBLIEIK IIeH ©3repriliTmikK | TYKeIM KyalaVIOBLTEIK MeH  ©2TeprilliTiK
3aHIBLIBIKTAPBI 3aHIBLIBIKTapPhbl

(12 carat) (6 caraTt)

1103 C DOpomoumanreik gamy. Ceaexuma | 1103 C Spomoumaisik gavy. Ceaexunsa
HerizJepi. Herizepi.

Tip1 arzanapaslH KONTYpPIUIT Tip1 arzanapabIH KONTYPALIIT

(13 carar) (10 carar)

10.4 B KoopauHaLHA jKoHE peTTey 10.4 B KoopaHHalHA ;KaHE peTIey

(9 carar) (5 carar)

10.4 C Kosraieic 10.4 C Kozra1sic

(4 carat) (3 carar)

10.4 D bromexuimna sxoHe oHonHGopMaTHKa | 10.4 D broMeauiHHa KoHe OHOHHpOpMaTHKA
(4 carar) (2 carar)

10.4 E buotexnomorua 10.4 E Buotexnomorusa

(6 carar) (6 carart)
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benimaep OoiipiHINIA caFaT CaHBIHIA
albIpMaIIbUIBIKTAP Oap: I'mmuazus
MekTeOiHIe «bronorusy oKy moH1 OOMBIHIIIA
TOMEHJICTUITEH OKY »YKTEMECIHIH Kejemi
10-cbiHbINITA — anTacblHa 2 CaraTThl, OKY
JKbUIbIHAA 68 caraTThl Kypaitasl [2,3].

Kecreni KOpBITBIHIBIIAN Kene, ap
OexiM OoifbIHIIA caraT caHAAapbhl TUMHA3HSI-
MEH  CAIBICTBIPFAaHAA  JKapaThUIBICTaHY-
MaTeMaThka OaFbITBIHIAFBl JKaIIbl OpTa
OuriM OepeTiH MEKTenTe caraT CaHbl a3
Oepinren allpIpMAIlIbUIBIFBl  2-KECTENE
OepinreH.

Exi MEKTeNnTiH OKy >KOCHapbIHIaFbI
y3aK Mep3iMIi jkochapasH «MOIeKyIaIbIK
OHOJIOTHSA JKOHE OWOXMMHUSA» OeyiMiHIer]
TaKbIPBINTAPBIH CAJBICTBIPFAH/Ia TAKBIPHII

Ma3MYHJIapblHa TOKTAJCaK Ma3MYHBI OHE
3epTXaHaJbIK JKYMBICTap Oipacil OepiireH
TeK Olp FaHa TaKBIPHINTA aWBIPMAIIBLIBIK
0ap. JKapaTpuibicTaHy-MaTeMaTHKa OaFbl-
ThIHAa  OepinreH xocmapaa «Pemynmp-
JICHETIH XKOHE PeAYLHPIICHOCUTIH KaHTTap»
TaKbIPHIOBI Oap, ajn TMMHa3usl Oarmapiama-
ChIHJA aTallFaH TaKbIpPbIl oTimMeiai. Enmi
KapaTbUIbICTaHy-MaTeMaTUKa  OaFbIThIHIA
ochl Oemimai meHrepyre 11 carar, an rum-
Ha3usa MekreOinme 15 carar, neMek 4 carar
apThIK. KyHTI30€miK TaKbIPBINTHIK KOCTIapaa
KapaThUIBICTAHY-MaTeMaTHKa  OaFbITHIHBIH
OKY JKOCTIapBIHJIAFbI Y3aK Mep3iMi JKocmap-
IBIH OOJIMIHACTI TAaKBIPBINITAP KBICKAPTHI-
aeIn 6epinreH [4,5].

2-kecte. Exi MeKTenTiH OKYy KOCHApBIHIAFBl Y3aK MEp3iMIi  KOCIAPIbIH
«MoneKkynanblK OHOJIOTHS >KoHE OMOXuUMHs» OeiMiHAErl TaKbIPHINTAPBIH CAIBICTHIPY
KecTeci.

Carat | [laB10gap oOmamicel Oimim Oackapmacsl, | Carat | [TaBaozap 00 IBICHI oLTIM

canel | ExidacTys Katace: OimiM Sepy DemiMiHiM | caHel | Oackapmacel, Exibactyz Kamacel
«Ne 26 ravHazHEa-MexTed1» KMM OoimiM  OemmMiHIE «Nel2 sKammel
10.1A opTa OUIIM O€peTiH MeKTeO1»
Monexkyaatsik OHOIOrHA JKoHe KMM
OHOXHMHA 10.1A
(15 carar) MomekyaameK OHOTOTHA K3HE

OHOXHMHA
11 carat)

1 Kepaeri TIpmiTiK yIIH CVABH MaHBIZEL | 1 Kepaeri TipmimK yHHH CYIBIH
MaHBI3BI.

1 Kemipcyaapae sakrey: |1 Kemipcyaapae: KIKTEV:
MOHOCaXapHITep, JHCaXapHATEp, MOHOCAXapHATEP, JHCAXapHATEP,
NoTHCAXapHITEP. XHMHATEIK ToIHCAXapHITED. XuMHATHIK
KYPBLTBIMEL KYPBLTBIMEL Kexipeyrapasx

KacHeT1 JKoHe KbI3MeTTepl.
2 Kemipcyaapasix KacHeTi XKaHe | -
KBIZMETTEP1.
- 2 PeavuspaeHeTiH KaHe
peIyVUHpIeHOSHTIH KaHTTap.

1 JIumuaTepain KYpBUIBIMABIK | 1 JIumuaTepais KYPBLIBIMIBIK
KOMITOHEHTTEpI. KOMITOHEHTTEp1. MaiiapaeiH

XHMHATBIK ~ KYPBLTBICEI ~ MeEH
KBI3METTepL.

2 2 MaiimapapiH  XHMHATBIK ~ KYPBLIBICHI
MEH KBIZMeTTepi.

1 Hapyreizoapasr kypamer (kaii, xypaem) | 1 Hopyeizmapasr  kKypamel  (xaii,
XKaHe KhISMeTi OoHBIHIIA z;irrey. KYp;[eJi) KaHe m31\,[e1‘£ OOHBIHIIIA

KIKTEY

2 Hapyrizgapass KYPBUIBIMIBIK | 2 Hapyrizgapaes KYPBUIBIMABIK

AeHTefTIepl MEH KYpPBLIBICH JeHreifilepi  MeH  KYpPBUIBICHL
Hopyeiz  geHarypaumacel MeH
PEeHATYPALHACHL Mol
epmixanaivly HCYMBIC
«Hoapys130apabIH KYPEUIBIMBIHA 2D
TYPI  KarJaillapaelH  acepi
(Temmepatypa, pH)».
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2-KecTe KaJrachl

(")

Hoapysiz JeHaTYpaUuHACKH
peHaTypauHacsl. NeJ

MeH
3epmxanaisis
ocympic «HapyeIzaapasIH KypBLITEIMBIHA

SKOHE eKiHIN PEeTTIK).

3p  TYpm  KarjaiilapaelH acepl
(Temmepatypa, pH)».

4 Buoa0rHATHE HEICAHIApAA HSPYBI3IEIH Buomoruatex HEICaHIapaa
60TVEL HapYBI3IBIH O0IVEL Ne2
Ne2 Sepmxanarsix HCYMBIC Jepmxarnaisix HCFMBIC
«BHOTOTHATEIK HEICAHAapaa «OHOTOTHATHIK HEICaHJapia
HOpYEBI3IBIH OOTYBIH aHEIKTAY». HOpYEBI3ABIH OOIVEIH aHBIKTaY».

1 Jle30KCHPHOOHYKIIeHH KBILKBLTEL | 1 Je30KCHPHOOHVEIEHH  KBIIIKBLT
KYpPBLUIBICE] MEH KYpBLIBIMBI (O1piHmmi KYPBUIBICHI ~ MEH  KYpPbLIBIMBL

(OipiHIIi (KoHE EeKiHON PpeTTiK).
JHK MoIeKyIachIHBIH KBI3MET1.

2 Jle30KCHPHOOHYKIeHH

JK9HE eKIHII PeTTIK).

KBIIIKBLTEI
KYPBLIBICEI MEH KYPBITBIMEI (OipiHImi

xeizmerTept. MPHK. pPHK. TPHK

3 Je30KCHPHOOHYKIIEHH KBIMKBLIEL | 2 Penmukamma  amexanmmzana. [ JJHK.
MOJTEKVIaChIHEIH KBIZMET1 Mezeacon MeH Ctats Taxipudec.
Yapradd epexect.
-+ Jle30KCHPHOOHYKIIeHH KBIIKBLTBI
MOJIEKVIaChIHBIH KbI3METL
1 Putonyvrienn KBIIIKBLTEI | 1 PHK moiekviIachIHbIH KYpPBLTBICED
MOJEKVIAChIHBIH  KYPBLIBICKI ~ MeH MeH KbIsMerTepi. MarpHuansix

PHK. Pubocomaieix PHK.

Tpaucnoprreik PHK,

(=)

Puboryknensn

MOJIEKY./IaChIHBIH KYPBLIBICEI

bKB

KBIIKBLTBL
MEH

keizmerrepi. MPHK. pPHK. 1PHK Mgl

(%)

PHK :xome JHK wMomekynamapsl
KYPBLUIBICBIHHEIH ~ YKCACTBIKTapel
MeH aHBlpMambBLTBIKTaphl. Nel

boKB

15 carar caun!

11carat canrr

KecTeni KopbwIThIHABLIAN Keie, Tyma-
HUTAPJIBIK OaFbITTaFbl MEKTENTE OHOJIOTHS-
HBI TEPEHJIETIIN OKyFa MYMKIHJIK Oepesil aen
OMJIaliMBIH, JKCHEPUMEHT HoTexecl 3-
Kectene OepiireH.

Exi MexTenTiH OKy >KOCHapbIHIAFbl
y3aK Mep3iMai xocnapasiH «MoJeKyaanblK
OHMOJIOTHS JKOHE OUOXMMHUSIY OOIMIHIeT]
OKy MaKcaTTapblH CaJbICTBIPY Ke31HJeri
aHBIKTAJIFaH allbIpMaIIbUIBIKTap MEH
YKCACTBIKTap [6].

1. «KemipcynapablH KacHeTi »KoHe
KbI3METTEP1» TaKbIPHIOBIHBIH OKY MaKCaThl
10.4.1.2 xemipcynapasl KYpbUIBIMBI, Kypa-
MBI OHE KbI3METTepi OOMBIHINIA KIKTEY €Ki
MeKTenTe Oipael OepiireH, COHbIMEH KaTtap
Kanmel  OiLmiM  OepeTiH  MEKTeNnTe  OKY
MaKcaTTapblHbIH  apThIKIWBLUIBIFEL  10.4.1.3
peAYLUpPIIEHETIH OHE peAyLUpieHOeUTIH
KaHTTap/bl aHBIKTAY.

2.«J1e30KCUpUOOHYKICHH  KBIIITKBLUIBI
MOJIEKYJIAChIHBIH KbI3MET1» TaKbIPbIOBIHBIH
oKy Makcatel 10.4.1.7 - ne3okcupuOOHYyKIIE-

WH KBIIIKBUTBI KYPBUIBIMBI MEH KBI3METI apa-
CBIHJaFbl OalJIaHBICTHI OPHATY €K1 MEKTEITe
Oipzmeil OepuIreH, COHBIMEH KaTap >KaJIibl
ourim Oepertin mekrtente 10.4.1.9 Yapradd
epexxenepi Herizinge JHK pemnukarusicer
YZIepiCiH cumarTay.

3. «PUOOHYKJIENH KbIIIKBUIBI MOJIEKY-
JAaChIHBIH ~ KYPBUIBICBI MEH KBbI3METTepi.
MPHK. pPHK. TPHK» TakpIpbIOBIHBIH OKY
MakcaThl JKaumbl OiiM OepeTiH MeKTenTe
oky 10.4.1.11 PHK sxone IHK monekynana-
PBIHBIH KYPBUIBICHIH CAIIBICTHIPY, all THMHA-
3us Mekrebinge 10.4.1.8 -pubonykienH
KBIIIKBUIBI ~ TUOTEPIHIH  KYPBUIBICBI  MEH
KBI3METTEPIH aXKbIPaTy apKbUIbI iCKE aChIPBI-
JaJibl.

OKy MakcaTTapblH CaJbICTBIpa Kele
aHbIKTanFaHbl: JKanmsl opra OutiM OepeTiH
MekTenTe «MOJIeKynanblK OHOJOTHS JKOHE
omoxumusi» Oemiminge 11 TtakeipeinTer 11
MaKcaTIeH Oepineni, al TMMHAa3UsA
MekTeOiHAe 15 TakpIphIll 8 MakcaTeH iCKe
aceIpbUIabI [7].
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3-kecte. Eki MeKTenTiH OKy JKOCHApbIHAAFBI y3aK MEp3iMIi  KOCIapIbIH
«MonekynanblK OHOJIOTHS JKOHE OMOXMMHS» OOJIIMIHAETI OKY MaKCaTTapblH CAIBICTHIPY

KecTecl

JIBIMJIBIK KOMHOHCHTTepi.

MUSUIBIK  KYPBUIBICHL
KI)I3M€TTepiH cunarray

MCH

ITaBnomap o06xbicel  GinmiM | OKy Makcatb IMapnomap o6mbickl  6imiM | OKy MakcaTsl
Gackapmacsr,  ExiGacry3 GacKapMachl, Exibacty3
Kanacel Oitim bepy Kajgacel  OLMIM  GeiMiHIH
GGHIMIHI.H «Ne 26 rumnasus «N\el2 xammbl opTa OlliM
-mekTebi» KMM . .
10.1A oepetin MexTebi» KMM
10.1A
Monekynanslk ~ GHOJIOTHS M 6
KOHE BHOXHMLSE OJIEKYJIaJbIK HOJIOTHS
(15 carar) JKoHE OMOXUMUS
(11 carat)
Kepneri Ttipmimik  ymid | 10.4.1.1 - Kepgeri tipurinik | XKepmeri  Tipmimixk  ymid | 10.4.1.1 Kepneri
CyJIbIH MaHbI3bL. YIIiH CyJbIH iprem | CyABIH MaHBI3HL. TIPOIJIK YOIH CYyIbIH
MaHBI3BIH TYCIHAIPY ipremi MaHBI3bIH
TYCIHIIpY
Kewmipcymapast kikrey: | 10.4.1.2 - xemipcynapasl | Kemipcymapast xiktey: | 10.4.1.2 xemipcynapabl
MOHOCaxXapuaTep, AWcaxa- | KYpbUIBIMBI, KypaMbl JKOHE | MOHOCaxapuaTep, [ucaxa- | KYpbUIBIMBL,  KYpaMbl
puarep, MOJIMCaxapHATep. | KpI3MeTTepi OoiipiHIIA | puaTep, MHONMCaXapuATEp. | 'koHE KBI3METTepi
XUMHSIBIK KYPBUIBIMBI. KIKTEY XHUMHSIIBIK KYPBUIBIMBL. | OOMbIHIIA KIKTEY
Kewmipcymapasig KacHueri
JKOHE KBI3METTEpI.
Kemipcymapneir ~— kacmeti | 10.4.1.2 - kemipcymapasl | Pemynupnenerin xome pe- | 10.4.1.3  pemymupie-
JKOHE KbI3METTEPI. KYPBUIBIMBI, KypaMbl XoHe | OynupiieHOeHTIH KaHTTap. HETIH JKOHE peayLup-
KbI3METTEpi OOoMBIHIIIA JICHOCUTIH KaHTTap/bl
KIKTEY aHBIKTAY
Jlunuarepaig Kypel- | 10.4.1.3 - mainmapaei xu- | Jlumuarepain xypsutbiMaplk | 10.4.1.4 MaiinapapIH

KOMIIOHEeHTTepi.  Maiinap-
IBIH XUMHSUIBIK KYPBUIBICHI
MeH KbI3METTepi.

XUMHSUTBIK  KYPBUIBICHI
MEH KbI3METTEpIH CH-
narray

Ja HOPYBI3IBIH  OOJYBIH
AHBIKTAY».

MaiinapabiH xuMustelK | 10.4.1.3 - maiinmapapiH XH-
KYPBUIBICBI MEH KbI3MET- | MUSUIBIK KYpPBUIBICEI MEH
Tepi. KbI3METTEPiH CUIaTTay
Hopyszgapasr Kypamsl | 10.4.1.4 Hopyb3aapasl | Hopybsmapast Kypambl | 10.4.1.5 Hopyb3mapast
(xaid, ) Kyp/eii) _ KOHE [ OMap/bIH KYPBUIBIMBI, KYpa- | (xkaif, Kypzemi) KOHE | OJapAbIH  KYPBUIBIMBI,
KbI3MeTi OOHBIHIIIA JKIKTEY. Mbl, aTKapaThlH KBIBMETTEPI | ©pisveri GofibiHma sKikTey. | Kypambl, aTKapaThIH

Gofbima xikTey Hopysgapasig KypbI- | KbI3MeTTepi OoMBIHIIA

JBIMIIBIK ~JCHTeiiepi MeH | KikTey
KYPBUIBICHL.

Hopysi3napasiy Kypel- | 10.4.1.4 - HopysI3gapasl
TIBIMABIK JEHTeiaepi MeH | omapablH KYpBUIBIMEL, Kypa-
KYPBUIBICHI MBI, aTKAPaTBIH KbI3METTepi

OOMbIHIIA XKIKTEY
Hopywiz  nenaryparmmsicsr | 10.4.1.5 - Typui sxarnaitnap-
MEH peHaTypamuscel. N2/ | OBbIH HOPYBI3AAP KYPBUIBI-
3epmxananvix Jicymuic | MBIHA 9CEpiH 3epTTey
«HopybI3gapasiH  KypbUIbI-
MBbIHA OpTYpJl JKarjaiiap-
IBIH ocepi (Temrepatypa,
pH)».
Buonorusineik Heicangapaa | 10.4.1.6 - Ouonorusisik | Hopysi3 neHarypamusicsl | 10.4.1.6 Typni xarnaii-
HOPYBI3JIBIH OOIyBL. HbICaHlapaa HOPYBIBABIH | MeH peHaTypauuscel. Nel | napabiy HOpYhBI3Iap
Ne2 3epmxananvix oicymeic | GOTYbIH aHbIKTAY 3epmxananviy Jcymbic | KYpbUTBIMBIHA — OCepiH
«buonorusublK  HbeICaHAAp- «HopyB3apasiH  Kypsutsi- | 3eprTey

MBIHA 9p TYpJi JKarnaimap-

IBIH ocepi (Temmepatypa,

pH)».
Jle3okcupuOOHyKIeHH 10.4.1.7 - ne3okcupubony- | Buomorusmbeix Hbicanmapaa | 10.4.1.7 OuONOTHsIIBIK
KBIIIKBLTBI KJIEMH KbIIIKBUIBI KYPBUIBI- | HOpPYBI3OBIH  Oomysl. MNe2 | HbIcaHmapna Ho-
KYPBUIBICHI MEH KYPBUIBIMEI | MBI MEH KbI3MeTi apa- | 3epmxananviy Jrcymeic | pYBI3ABIH 00ITyBIH
(GipiHmIi yKoHe eKiHII PeTT- | ChIHAAFbl OalIaHBICTBI Op- | «OHONOTHSUIIBIK HBICAHAApAa | aHBIKTAy
iK). HaTy HOPYBI3IbIH 00ybIH

QHBIKTAY».
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3-KECTETIH XaJFachl

Jle3oxcnpnOoHyKIenH 10.4.1.7 - nezoxcupudony- | AHK xypsumeicsl.  JHK | 10.4.1.8 JHK kypsI-
KBILIKBLTBI KJICUH KbIIIKBIIBI KYPBUIBI- | KYpbUIBIMBI (OipiHII )KOHE | JIBIMBI MEH KbI3METi
KYpPBUIBICHI MEH KYpBUIBI- | MBI MEH KbI3MeTi apa- | ekinmi pertik). JHK mone- | apaceinmars! Oaiina-
MBI (OipiHIN JXKoHE eKiHII | CBHIHIAarbl 0aluIaHBICTHI | KyJaCHIHBIH KbI3METI. HBICTHI OpHATy
PEeTTIK). opHarty
Jle30kcupruOoHyKIenH 10.4.1.7 - ne3okcupubony- | Permkamma — mexanusmi. | 10.4.1.9 Yapradd
KBIIIKBIIBI ~ MOJIEKYJachl- | KIeWH KbIMKbUIHI Kypsutsl- | JTHK.  Mesencon  MeH | epexxenepi  HerisiHze
HBIH KBI3METI MBI MeH KbBMetTi apa- | Cramp Ttoxipmbeci. Yap- | JHK  perumkanusicer
CBIH/IaFbI OaiinmanpicThl | rad¢ epexeci. YAEpiciH cumarray
OpHaTy
Jle3okcupuboHyKIeHH 10.4.1.7 - ne3zoxcupuOOHY-
KBIIIKBIIBI ~ MOJIEKYJIAachl- | KIIEMH KBIMIKBUIBI KYPBUIBI-
HBIH KbI3METI MBI MEH KbI3MeTi apa-
CBIHJIAFbI OailaHbICTHI
OpHaTy
PubGonyknenn  Kpiukeutel | 10.4.1.8 -pubonyxiensH | PHK MoJiekynacbiHbig | 10.4.1.10 PHK
MOJIEKYTAChIHBIH ~ KYPBI- | KBIIIKBLIBI KYPBUIBICBI MEH KbI3MET- | THUNTEPiHIH KYpPBUIBICHI
JBICBI  MEH KbI3METTEpi. | TUNTEpiHiH KypbUIbICHl MeH | Tepi. Marpunansik PHK. | men KBI3METTEPiH
MPHK. pPHK. TPHK KBI3METTEPIiH &XKbIpaTy PuGocomarnbik PHK. | axsipary
Tpancnoptreixk PHK.
PubGonyknenn  Kpiukeutel | 10.4.1.8 -pubonyxsienH | PHK sxone JHK moneky- | 10.4.1.11 PHK ixone
MOJIEKYAChIHBIH ~ KYPBI- | KBIIIKBLIBI mamapel  KypsutbichiHHBIH | JTHK Monexymamaper-
JBICEI  MEH KbI3METTepi. | THNTEpiHiH KYPBUIBICHI MEH | YKCACTBIKTAphI MEH | HBIH KYPBUIBICHIH Ca-
MPHK. pPHK. TPHK KBI3METTEPIH aXbIpaTy allbIpMaIIBUIBIKTAPhL. JIBICTBIPY
BXKB Nel E)XXB Nel

KopbiThiHABI.  3epTTEy  HOTHXKe-
JepiHe OaillaHbICTHI KeJleci KOPBITHIH/IBI JKa-
cayra Ooyajpl:

1. XKanmel opra Oinim Oepy MekTeOi
MEH TMMHa3usga OMOJIOTUSHBI OKBITYFa ap-
HaJIFaH OarJapiiaMaHblH — aibIPMaIIbUTBIFBI
MEH YKCACTHIFBIH aHBIKTAy, JKaJIbl OpTa
outim Oepy Mekteb1 IlaBmomap 0OBICKH
O6utim  Gackapmachkl, EkibacTy3 Kamachl
outiM OemimiHiH «Nel2 skanmsl opra OUTIM
6epetin mexTe61» KMM wmen IlaBinogap o0-
TeICHl O11iM Oackapmachl, ExibacTy3 Kanackl
outim Oepy OemiminiH «Ne 26 ruMHa3usi-
mekTe0i» KMM skyprizingi. KopbsITeiHabI-
Jail keme, eki MekTenm Oip OKYJBIKIEH
OKHUJbI, TaKbIPBINTAP/AbIH Ma3MyHbl Oipiei
Ooica na, TUMHa3UsJIaFbl OKY MakcaThl a3
OoyblHA KapamacTaH caraT Kenl OepiireH,
aJl Kanmel opra OuTiM OepeTiH KapaTbUIbl-
CTaHy-MaTeMaTUKAaJBIK OaFbITTaFrbl MEKTEI-
T€ ayKbIMJbl TaKbIPBIITAP/AbI MEHIEpyre as
caraT Oepitred. Con cebenti (yHKIHOHAT-
JBIK  FBUIBIMH  )KapaThUIBICTaHY CayaTTbl-
JIBIFBIH JAMBITYFa MYMKIHJIIK a3 Jien oinaii-
MBIH.

2. buonorus moHIHEH >almbl opTa
6is1iM 6epy MekTeOl MEeH T'MMHAa3HsAfa OpTak
OarmapiamMa KypacThIpbII, OFaH 3€pTTey
KYpPrizy €Ki MEKTeNTe /e JKY3ere achIpbli-
nel. Exi MEKTenTiH OKy JKOocmapblHIa Y3aK

Mep3imMal xocrapabiH «Momekynaiablk 01o-
JIOTHS 7KOHE OMOXUMHUSI» OOMIMIHAETT TaKbI-
pBITITAP/IbI  CaJBICTHIPFAH/IA, OJIap/IbIH
Ma3MyHBI JKOHE 3epTXaHalbIK KYMBICTAP
Oipaeii OepinreH Tek Oip FaHa TaKbIPbINTA
ailplpmaiibuiblk  Gap.  JKapartbuibicTaHy-
MaTeMaThkKa OarbIThIHAA OEpUITeH Kocmap-
na «PenynupiaeHeTiH KoHe peayLupaeHOen-
TIH KaHTTap» TakKbIpblObI Oap OoJca, ajd TuM-
Hasus OarjapiiaMachblHIa aTalFaH TaKbIPHIT
OKBITbUIMalbl. EHAI  JkapaTbulbICTaHy-
MaTeMaTHKa OarbIThIHAA OCBI  OOHIM/l
MmeHrepyre 11 carar, ai TUMHa3Us
MekTeOlHme 15 carar OemiHce, neMexk 4
carar apTHIK OO0BII ecenTenei.
KyHTi30em1K-TaKbIpBINTHIK KOCMapaa >kapa-
TBUTBICTAHY—MaTeMaTHKa OaFBITBIHBIH Y3aK
Mep3IMIi JKOCTApAbIH OeNmiMIHIeri TaKbl-
pBINTap KbICKAPTHUIBIN OepiireHi aHbIKTal-
Ibl. OTKI3UITEH OKCIEPEeMEHT HOTeXecl
OOWBbIHINIA, TYMaHUTAPJIBIK  OaFbITTaFbl
MEKTeITe OUOJIOTHSI MTOHIH TePEHAETIN OKbI-
TyFa MYMKIHAIK OepeTiHiH OalKaIbIM.

3. buonorusa cabarpIHAA KAJIMBl O171IM
OepeTiH MekTebOl MEH TUMHa3usra OpTaK
KYpacThIpbUIFaH OafFaapiaMaHblH —OKYIIbI-
Japfa THIMJIUITIH icKe achlpy OapbIChIHAA
JKYpri3iireH cabak >kalrbl opta OutiM Oepy
MeKTe01 [TaBogap 0OJIBICHI ouTiM
Oackapmacel, Ekibacty3 Kamacel — OuTiM
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OemiMiHiH «Nel2 xanmel opTa Oi1iM OepeTiH
MekTe0i» KMM 10 «o» cbIHbIOBI MeH []aB-
Jomap  oOmbickl  OumiM  GacKapMachl,
Exibacty3 kamacel 61mimM O6epy OemimiHiH «Ne
26 rumHaszus-Mexkte0i» KMM 10 «a» cbl-
HBINTapeiHaa «OKepaeri Tipmiigik ymiH cy-
JIBIH MaHBI3BD) TaKbIPBIOBI OOMBIHIIIA KY3€ETe
acweIpbULIBI. TaKBIPBINTHL ally MaKCAThIHJA
«Mwura 1al0ypun»  OHICI  KOJIIAHBUIBIIL,
JKyMOaKTap MIenly apKblUIbl CA0AKTBIH TaKbI-
pbIOBI  aHBIKTANABL. «O# TonFay» oficiHe
OailimaHpICTBl  O€ifHE PpOJIMK KepCeTii,
HOTHKECIHIE ca0aKTBIH MakKcaThIHa
mBIKTHIK. Ca0akThIiH OaphIChIHA TOKTajla Ke-
TeTiH  Ooncak, OipiHmi  TamcelpmMana
KaFJasTTapael IIemy apkeuiel  «Kepaeri
TIPIIUTIK YIIIH CYJbIH MaHBI3BIH» allly KepeK
0om/bl, SFHU MEHIH OakpLIayblM OOMBIHIIA
OyJ1 TanchlpMa OKYILIBIIAPIBIH ©3 OMIapblH
epKiH KeTKi3yre MyMKiHIiK Oepai. byn tam-
ChIpMaHbl OKYIIBUIAD €I KUBIHIBIKCHI3 TE3
opbiHai anabl. Exinmn tanceipma «Cy 6aii-
JBIKTAPBIHBIH, ~TAOMFATTAaFbl JKOHE  aJam
eMipiHzeri MAaHBI3bD) ChI30aHYCKaChIH
JISTITEPTe CBI3BIN TYCIPLIAi, OYJI TamchipMa-
HBIH EpPEeKIIeNir «ONTUMANIbl JACHIeiIi»
yirepiMm HoTmxkeci Oap OKyLIbLIapra ap-
HaJFaHABIKTAaH, YJrepiM HITHUXecl Oap
OKYIIBl THUSHAKTHI OPBIHAAN aimabl. Y IITHIII
tancelpmazia Jleonapao na Bunumain «Tipi
ar3a — OyJ1 JKaHJbl Cy» JIeTeH MIKIpl KaHaan
MaFrbIHA/Ia AUTBUTFAHIBIFBIH OLUTY MaKCAThIH-
Jla OKYIIBUIAPJBIH OWBIH THIHIAIBIM, SFHU
OeplireH TarchIpMaHbl ally YIIIH OKYIIbI-
map moctep o3ipiedi. byn TamnceipMaHbIg
epeKILeiri OKYIUBLIApbIH  IIAIIIaH
KYMBIC 1ICTem, opl Te3 oilylaHyblHa celern
0O0JIIbL.

Hotmxkecinme TarcChIpMantapabl
OpBIHJIAy apKbUIbI OKYIIBUTIAPABIH Ca0aKThIH
TaKbIPHIObIHA KBI3BIFYIIBUTBIFEl  APTKAHBIH
OaifkanpiM. bepinreH TakpIpblll OOWBIHINA
€Ki MEKTENTIH OKYIIbUIApbIHA TarChlpMalia-
PABI OPBIHJIAY KUBIHIBIK TYBI3FaH kKOK. byl
OepinreH TarnceipManap cabak YCTiHAE KOJI-
JMaHy TUiMII OONBIN caHamagsl. OUTKEeH] Ol
OKYIIBUIAP/IBIH ChIHHU OWIay KaOileTiH apT-
TBIpYFa, SFHU OpOip OKYIIBIHBIH ©3 OUBIH
epKiH KeTKi3yre, OUTIMIH MIBIHAYFa, aKbLI-
OWBIH JIAMBITY MaKCaTBIHJA KOJIIaHBLIATHIH
THIMII TOCUT OOIBIN TaOBIIAR! [8].
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Ocobennocmu npozpammel Ha ypoKax
Oouonozuu 6 odueodpazoeamenbHbvIX
U 2UMHA3UYECKUX UWIKO1aX

Annomayusn
B cmamwve npedcmasnenvl pesyrsmamol
I’lp06‘ea€HHblx MCCJZ@OOGGHMIZ, 6blA6J1EHbl

€X00Cmea U paznuyus npocpammovl no yueo-
HoMy npeomemy «bBuonoeusy onsa obweod-
PA308aMeNbHBIX OP2AHUAYULL U UMHAZUYe-
ckux knaccos. Ha uccneoosanue ovinu 63s-
mol «l umnasus-wxona Ne 26» u «Cpeounss
obueobpasosamenvran wkoara Nel2y omoe-
aa  obpasoeanus eopoda  Ixubacmysa,
Ynpasnenus obpazosanua Ilasnooapckotl
oonacmu. 10 xnacc no yueOHOMY NIAHY
CpasHUBAIU Yug@dpvl HaAcos8, NPUCBOEHHbIE
KancOOMy paszoeiny npocpammvl, U membl

00120CPOUHO20 niaua 8 paszoene
«MONEKYIAPHAsL OUONo2U U OUOXUMUAY, Ye-
Jiu 00yuenust 8 paszoeie.

Ilosmomy no pesynemamam ananusza
Heobxoouma d¢gexmusnas obwas npo-
epamma, obecneuusaroujas Kawecmeo 3Ha-
HUll Ha ypokax ouonozuu. Ilposedeno uccue-
dosaHue 3¢hghekmusnocmu  cneyuaIbHOU
YuebOHOIL npocpammbl, HANPAGIeHHOU HA pa3-
gumue y4eOHO-no3HABAMENbHOU AKMUBHO-
cmu y4auuxcs.

Knrouesvie cnoea: npocpamma, npeo-
Mem Ouonoz2uu, Kiaccel OUOLO2UU, WKOIA,
SUMHA3UA.

Mamepuan nocmynun ¢ peoaxkyuro

01.03.2024

Features of the program
in the general education schools
and gymnasiums in biology lessons

Summary

The article presents the results of the
research carried out, the similarity and dif-
ference of the program in the academic dis-
cipline "biology" for general education or-
ganizations and gymnasium classes is re-
vealed. The study included "Gymnasium-
school No. 26" and "general Secondary
School No. 12" of the Department of educa-
tion of Pavlodar region, the Department of
Education of Ekibastuz. 10th grade of the
curriculum in biology compared the number
of hours assigned to each section of the pro-
gram and the topics of the long-term plan in
the section "Molecular Biology and Bio-
chemistry", the goals of the study in the sec-
tion.

Therefore, according to the results of
the analysis, an effective common program
is needed that will ensure the quality of
knowledge in biology lessons. A study of the
effectiveness of a special curriculum aimed
at developing the educational and cognitive
activity of students was conducted.

Key words: program, subject of biolo-
gy, biology lessons, school, gymnasium.
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Summary

Fieldwork is a fundamental component
of biology education, providing students
with direct experience in observing and ana-
lyzing natural ecosystems. This study pre-
sents the development and implementation
of the “Exploring Local Biodiversity” field-
work module, designed to enhance ecologi-
cal literacy, critical thinking, and research
skills in secondary school students. Con-
ducted across urban and rural schools, the
study reveals significant improvements in
students’ knowledge of ecological concepts,
their engagement with biology, and collabo-
rative problem-solving abilities. Teachers
reported increased student enthusiasm and
deeper understanding of biological process-
es. Despite challenges such as logistical
constraints, insufficient funding, and limited
access to diverse field sites, the study pro-
poses practical solutions, including partner-
ships with local organizations, cost-efficient
resource use, and teacher training pro-
grams. The results underscore the im-
portance of integrating experiential learning
into biology curricula to foster environmen-
tal awareness and academic achievement.

Keywords: fieldwork, secondary biolo-
gy education, ecological literacy, student
engagement, experiential learning, biodiver-

Sity.

Introduction. Fieldwork plays an es-
sential role in biology education, offering
students the opportunity to observe, analyze,
and engage with ecological systems directly.
This hands-on approach enhances the under-
standing of theoretical concepts, fosters crit-
ical thinking, and builds scientific skills. De-
spite its proven benefits, integrating field-
work into secondary school curricula re-
mains a challenge due to logistical, finan-
cial, and institutional barriers.

Fieldwork bridges the gap between

classroom learning and real-world applica-
tion, promoting environmental awareness
and stewardship. In an era of rapid ecologi-
cal change, empowering students to under-
stand and address environmental challenges
is more crucial than ever. This study exam-
ines how fieldwork can be effectively incor-
porated into secondary school biology cur-
ricula, focusing on accessible, scalable, and
cost-effective strategies.

Research has consistently shown that
fieldwork improves student engagement and
learning outcomes. According to Smith [1],
students exposed to outdoor learning envi-
ronments demonstrate higher retention rates
and a deeper understanding of biological
concepts. Furthermore, fieldwork enhances
skills such as data collection, analysis, team-
work, and problem-solving, which are criti-
cal for future careers in STEM fields.

However, a survey conducted by Brown
[2] found that only 30% of secondary
schools in urban areas regularly incorporate
fieldwork into their biology curricula. Rural
schools face additional challenges, such as
limited access to diverse ecosystems and
inadequate funding for transportation and
equipment. Addressing these issues requires
innovative approaches tailored to different
educational contexts [3-5].

The primary objectives of this study
are:

1. To develop a fieldwork module that
aligns with national biology education
standards.

2. To evaluate the impact of the module
on student learning and engagement.

3. To identify barriers to fieldwork im-
plementation and propose solutions.

4. To highlight the role of community
partnerships in enhancing field-based educa-
tion.
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Materials and methods. This study
involved the design, implementation, and
evaluation of a fieldwork module titled
"Exploring Local Biodiversity" The module
was tested in five secondary schools located
in urban and rural areas. The schools were
selected based on their willingness to partic-
ipate and the diversity of their local ecosys-
tems [6,7].

The fieldwork module consisted of the
following components:

- Pre-fieldwork Activities: Classroom
sessions covering basic ecological concepts,
species identification techniques, and the
importance of biodiversity [8].

- Field Activities: Hands-on tasks such
as habitat analysis, species identification,
and data recording. Students were provided
with field guides, notebooks, and basic tools
like magnifying glasses and pH meters.

- Post-fieldwork Activities: Data analy-
sis, report writing, and group presentations
to encourage reflection and critical thinking
[9].

Participating teachers attended a two-
day workshop to familiarize themselves with
the module and fieldwork techniques. They
received resource packs containing lesson
plans, activity guides, and assessment ru-
brics.

Data were collected through:

- Pre- and Post-Module Surveys: To as-
sess changes in students' knowledge and at-
titudes toward biology and environmental
conservation [10].

- Direct Observations: To evaluate stu-
dent participation, teamwork, and skill ac-
quisition during field activities.

- Teacher Feedback: To gather insights
into the module's feasibility and effective-
ness.

Survey data were analyzed using paired
t-tests to determine statistical significance.
Qualitative data from teacher interviews and
student reflections were analyzed themati-
cally [11, 12].

This diagram (Figure 1) illustrates the
integration of fieldwork into secondary biol-
ogy curricula through three interconnected
stages. The first stage, Classroom Learning,
represents students engaging with textbooks
and digital resources to build foundational
knowledge. The second stage, Outdoor
Fieldwork, depicts students conducting
hands-on activities such as observing plants,
collecting samples, and using scientific tools
in a natural environment. The final stage,
Data Analysis, shows students analyzing
collected samples using microscopes and
computers in a laboratory setting. This struc-
tured approach enhances students' under-
standing of biological concepts by combin-
ing theoretical learning with practical expe-
rience.

hands-on activities such as observing
plants, collecting samples, and using scien-
tific tools in a natural environment. The final
stage, Data Analysis, shows students analyz-
ing collected samples using microscopes and
computers in a laboratory setting. This struc-
tured approach enhances students' under-
standing of biological concepts by combin-
ing theoretical learning with practical expe-
rience.

Results and discussion. Survey results
showed a significant increase in students'
ecological knowledge. On average, post-
module quiz scores improved by 40% com-
pared to pre-module scores. Students report-
ed a greater appreciation for biodiversity and
a stronger interest in pursuing biology-
related careers.

Student Engagement. Teachers ob-
served increased student enthusiasm and
participation during field activities. Students
particularly enjoyed hands-on tasks such as
identifying plant and insect species and
measuring soil properties. Teamwork and
problem-solving skills were evident as stu-
dents collaborated to complete field tasks.

Teachers praised the module for its
structured approach and alignment with cur-

Table 1: Average Quiz Scores Before and After the Module

School Type Pre-Module Score (%) Post-Module Score (%)
Urban (n=3) 55 78
Rural (n=2) 50 72
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riculum standards. However, they highlight-
ed challenges such as time constraints and
limited access to high-quality field sites.
One teacher noted, "The module provided an
excellent framework, but adapting it to our
local context required additional effort."

The study confirms that fieldwork en-
hances student learning and engagement in
biology. By  connecting theoretical
knowledge with practical application, stu-
dents develop a deeper understanding of
ecological concepts and processes. Field-
work also promotes critical thinking and sci-
entific inquiry, skills that are essential for
addressing complex environmental issues
[13-15].

Despite its benefits, fieldwork faces
several challenges:

1. Logistical Constraints: Schools often
lack the time and resources needed for field
trips.

2. Teacher Expertise: Not all teachers
are comfortable leading field activities,
highlighting the need for professional devel-
opment.

3. Access to Field Sites: Urban schools
may have limited access to diverse ecosys-

Classroork

tems, while rural schools may lack transpor-
tation.

To overcome these barriers, the follow-
ing strategies are recommended:

1. Community Partnerships: Collaborat-
ing with local nature reserves, universities,
and environmental organizations can pro-
vide schools with access to resources and
expertise.

2. Cost-Effective Approaches: Schools
can utilize nearby parks, gardens, or vacant
lots as field sites. Simple tools and
smartphone apps can facilitate data collec-
tion.

3. Teacher Training: Regular work-
shops and online resources can equip teach-
ers with the skills needed to conduct field-
work effectively.

One urban school partnered with a local
botanical garden to conduct habitat analysis,
while a rural school utilized a nearby forest
for species identification. These case studies
demonstrate the adaptability of the field-
work module to different contexts.

Outdoor
Fieldwork

Data Analisic

Figure 1. Experiential learning in biology: connecting classroom, field, and lab
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Conclusion. Fieldwork is a vital com-
ponent of biology education, offering stu-
dents invaluable opportunities to engage
with the natural world. This study highlights
the positive impact of field-based learning
on student knowledge, engagement, and
skills. By addressing logistical and institu-
tional barriers, schools can make fieldwork
an integral part of their biology curricula.

Future efforts should focus on scaling
the fieldwork module and exploring its long-
term impact on students' academic and ca-
reer trajectories. Collaborative approaches
involving schools, communities, and policy-
makers are essential for fostering a culture
of experiential learning in biology educa-
tion.
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Jlananvix 3epmmeynepoi
opma meKmen oKy 6a20apaamanapolHolH
ouonozus cabakmapuina 0ipikmipy

Anoamna
Hana AHCYMbLCMAapbl buonozus
naHinoeei Oinim Oepyodiy Hezcizel d1emeHmi
Oonvin Mabwvliadvl, OYI OKywbLIap2a ma-
Oueu sxodicylienepdi mikenel baxvlian, mai-
0ay 0az0bL1apbiH 0amMblmyea MYMKIHOIK Oe-
pedi. Ocvt 3epmmeyde opma MeKmen
OKYWBLIAPBIHGIY — IKONOSUSLILIK, — CAYAMMbl-
JIbI&bIH, CbIHU OUNAY KAOLIemiH JicaHe 3epm-
mey 0agovLIapblH Jicemindipy2e apHAaNaH
«Kepeinikmi 6uoapmypninikmi 3epmmey»
MOOYIIH 23ip/iey JHCoHe eH2i3y YCbIHbLIAObL.
Kana  owcone  ayvin  mexmenmepinoe
JoHcypeizineen 3epmmey OKVUWBLIAPObIY KO-
JNo2USIIbIK  OiNiMOepiHiy mepenoen, Ouoo-
2UARA  KbI3bIRYUILLIBIEbIHIY APMbIN, MON-
MbIK  Jlcymvicma — macenenepoi — uieury
Kabinemmepiniy —aumapivikmail vHcaxcap-
2anvin kepcemmi. Myeanimoep oxywwiiap-
Obly OUONIO2UANBIK npoyecmepOi myCiHyiHiy
HCORAPBINARAHBIH IHCIHE NIH2e 0e2eH bIHMA-
CbIHbIY apmKaHblH aman emmi. Jloeucmuxa-
JIbIK  KUBIHOBIKMAD, HCEMKINIKCI3  Kap#Cbl-
JIAHOBIPY JiCoHe apmYpJi 3epmmey alanoa-
PbIHbIY  KOAJCemiMCcizoiel CcUusiKkmol Macelle-
Jlepee Kapamacman, scepeinikmi Yuvimoap-
MeH cepikmecmik, Kodcemimoi pecypcmap-
Obl  natloanany dcaume myeanimoepee ap-
HAN2aH OKbIMY 6a0apiamanapsvl CusKmbl
NPAKMUKANLIK — wewimoep  YCbIHbLIAOb.
3epmmey Hamudicenepi maogcipudenik oxui-
myovl 6uono2us 6a0apiIamMacvlia uHmezpa-
YUaNayovly 3KON02USNILIK CAHA MeH aKaode-
MUATLIK  dcemicmikmepoi  Kaablnmacmol-
PYOagvl Maybl30bLIbIEbIH KOPCEemeoi.
Tyiiinoi coe3dep: oana sxcymvicmapbl,
opma 6inimoeci 6OuonO2Us, IKOLOSUSLIBIK
CayammolivlK, OKVUbIIAPObIY OelceHOiniel,
magicipubenik oKy, 6uoapmypinix.
Mamepuan 6acnaza 26.02.24 mycmi

Humezpayua nonegvix
UCC/1e006aHUIL 8 YUEOHYIO NPOCPAMMY
CpeoHell WKobl no duoa02uu

Annomauus

Ilonesvie uccnedosanus A6nAOMcs
BAJCHBIM IJIEMEHMOM OUOO2UHLECKO20 00-
pasoeanus, obecneuusas y4auwjuxcs Heno-
CpPeOCMBEHHbIM ~ONbIMOM  HAOMI00CeHUs U
aHanuza npupooHsix sKocucmem. B oannou
pabome npedcmasieHo co30anue u eHeope-
Hue  MOOYIs  NONeBblX  UCCIe008aHULL
«M3yuenue mecmuoco OuopazHoodpazusny,
HAanpasieHHo20 Ha pa3eumue IK0J102UYeCKOl
2PAMOMHOCIU, KPUMUYECKO20 MbIULEHUS U
UCCNe008amenbCKUX HABbIKO8 Y WKOLbHU-
kos. Hccnedosanue, npogedeHnoe 6 20poo-
CKUX U CeNbCKUX WIKOAAX, NOKA3AN0 3HAYU-
meibHoe Yryyulenue 3HAHUU Y4auuxcsi no
9KOJI02UYECKUM MeMAM, UX 6081e4eHHOCMU
8 UzyueHue OUonocUU U HA8bIKO8 KONIEKMUB-
HO20 peuiteHusi npobaem. Yuumens ommemu-
JIU  NOBLIEHHBIN UHMEpPeC YUauwuxcs U
yenybnennoe  NOHUMAHue  OUONOSUYECKUX
npoyeccos. Hecmomps na makue npooie-
Mbl, KAK J02UCMUYeCKUe 02PAHUYeHUus, He-
docmamounoe QUHAHCUPOBAHUE U O02PAHU-
YeHHbILL OOCMYN K UCCIe008AMeNbCKUM NIO-
Waokam, npeodlodceHvl NpaKxmuyecKue pe-
WleHUs: NapmHepCcmeo ¢ MeCmMHbIMU OP2aHU-
3ayuAMUY, UCNOTb308AHUE IKOHOMUYHBIX pe-
CYPCO8 U NpOSpamMmvl 0OVUEeHUs yyumereli.
Pezynomamoer noouepkusarom 3uauumocms
uHmezpayuu noJ1esvix UCCie008anuli 8 ouo-
Jlocuyeckoe obpazosanue 05l GopMuposa-
HUSL 9KOJIO2UYECKO20 CO3HAHUS U aAKAOeMu-
YecKUx OOCMUNCeHU.

Knrwouesvie cnoea: nonesvie ucciedo-
8aHus, Ouonocuveckoe 0OpPa308aHue 8 WKo-
Jle, IKONOSUHeCKAs. 2PAMOMHOCMb, B08jle-
YEeHHOCMb YHaUWUXCcsl, NPAKmuyeckoe ooyue-
Hue, buopasznooopasue.

Mamepuan nocmynun ¢ pedaxkyuio

26.02.2024
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Meicanel, Makaia
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MAKAJIAJIAPABI PECIMJEY YJIT'ICI
FTAXP: 34.33.23

Exi0acTy3 KajiacbIHbIH Keke MeHIIirinaeri yii KycrapbinbiH JKTO :xone
JHONAPAZUTTEPIHIH CANBICTHIPMAJIBLI CHIIATTAMACHI

A.T. CoI3abIKkoBa
Ilasnooap neoazozcuxanvix ynusepcumemi, llasnooap ., Kasaxcman

Anoamna

Byn sicymovicka Exibacmy3 KanacvlHbly dcexke Menuicinoe2i yii KycmapvlHbly KMo
JicoHe YHOOnApazummepin 3epmmeyee O6acmvl MakKcam Kouwvliovl. 3epmmey 0apvlCblHOa
MayvlK CoIHAMANAPLIHAH Yl Mypai KYpm srcymvipmracsl 6oninoi. CoHbiMeH Kamap 2Kmo-
napazummepee zepmmezenoe Menopon gallinae xeneci anvikmanowl. Yii Kazoapwinau ¢hro-
n1e60opH 20iciMer KYC HadCicin 3epmmey Hamudicecinoe Amidostomum anseris dicymoip-
mKacoel madowliovl. Yipek Haxcicmepinen stumepusiap anvikmanovl. Con cebenmi anoviH
any wapaniapsvl Kapacmulpolivbln emoey #coa0apsl Kepceminoi. I enbmunmoszoapea Kapcol
JHcativbLIbLIM dHcepoi all calibli e32epmy Kasxcem. I et Munmo30apowvl anovli Ay Yulin 0e2elnb-
MUHMUSAYUAHBL KbICA, KYCMbIY HCYMIPMKANAY YAKblmbl OACMAIanea 0euil JHCypeizeeH
acon. Kycmul koxmemee cenvbmunmmepoen mazanaean dacon. Kyc aynacein masa ycmay
Kepek, ail CaublH KYCmul Kymemin 3ammapobl bICMblK CyMeH KauHamy Kepek. Kyc kopana-
poagvl Kunapowl yaKblmulibl wibleapy Kepek. Yil Kycmapwinusiy dcadativl Kycmapoan Kenme-
2eH aypyiapmeH 3aKbIMOAIMAybl YWiH 01apovl dcadbaiivl KYCmapoaH anvic dcepoe yemay
Kaoicem.

Tyuinoi ce3dep: napasum, 2e1bMUHMO3, 3epmmey, HCYMbIPMKA, CbIHAMA,
maywix, Kas, yupex

Morid Moartig Martia Morig Matid Martia Marig Moatig Moatid Martia Maria Mortig
Mortia Matix Matid Maria Moatig Martig Motia Martig Martig Moatia Mortig Martia MoTtin
Moridg Moartig Marig Martig Mortia Martia MoarTiH.

Hanoananvinean a0edouemmep mizimi
1. Honynun I'.C., Caghonosa T.H., Ilonynuna E.I'. JJugpghepenyuanvrasn ouacnocmu-
Ka u aedenue paziuuHulx popm cunopoma «cyxoeo enaza» //' B co.: Coepemernnvie memoovl
OUAeHO- CIMUKU U JleyeHus 3a001eeanutl cie3uvix opeanos. — M., 2005. — C. 241-246.
2. Revich B.A. Environmental pollution and health of the population//Introduction
to ecological epidemiology. — M., 2001. — P. 224-230.
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Cpasnumenvhana XapaKmepucmuka IKmo-u IHOORAPA3UM 06 OOMAUIHUX MUY, 8 YACHHBIX
cexkmopax 2. Ikuovacmys

Annomauusn

s smotl pabomwl 6vlia nocmasnena 21asHas yeib: UCCIe008anue IKMo-u IHOONAPAIUMOE
OOMAUIHUX NMUY, HAXOOSUWUXCSL 8 YACMHOU cOOCmEeHHOCmU 20poda Dxubacmysa. B xode uccredo-
8aHUs U3 NPoovL Kyp ObLIU OMOOPAHLL MPU pa3HbIX Auya yepsel. Kpome mozo, npu ucciedosanuu Ha
akmonapazumul 06Hapyicen xkiews Menopon gallinae. B pesyniomame ucciedo8anus Kaia nmuybl
Memoodom ronnebopHa y domawnux 2yceti ObL10 0OHapyxceno atiyo Amidostomum anseris. M3 ymu-
HLIX (hexanuil 8viasneHvl dumepun. B cea3u ¢ amum Oviiu pazpadbomarvl u nposedeHvl npopuiIaKmu-
yeckue meponpusmus. Ilpomue 2enbMunmo308 HeoOX00UMO elcemMecsuno Mensims nacmouwa. J{us
NPOPUIAKMUKY 2eTbMUHIMO308 0e2elbMUHMU3AYUI0 Cledyem Npo8ooums 3UMOl, 00 HACMYNIEHUs.
epemenu auyexnemrku nmuysl. [Imuyy ciedyem ouuwjams om 2eibMunmos Ha gecry. Imuuuil 06op
OQ0MIHCEH COOEPIAHCAMBCIL 8 YUCHOME, eHCEMECIUHO NPOOYKMbL YX00d 3a nmuyell HeodX00UMO Kuns-
mump 2opsiuell 6000, A MAKICe CBOCEPEMEHHO BbIBO3UMb HABO3 6 NMUYHUKAX. [[151 M020, Ymoobbl
domawnue NMuYsbl He ObLIU NOPAINCEHBl MHOLOYUCIEHHBIMU OONIE3HAMU, UX HYICHO COOepicams 80a-
Ji Om OUKUX NMuy.

Knwuesvie cnosa: napasum, cenbMunmos, ucciedosanue, suyd, npooa, Kypul, 2ycu, Y-
K.

Comparative characterization of ecto and endoparasites of poultry
in private sectors of Ekibastuz,

Summary

For this work, the main goal was to study ecto and endoparasites of domestic birds that are
privately owned by the city of Ekibastuz. During the study, three different worm eggs were selected
from a sample of chickens. In addition, the mite Menopon gallinae was detected during the study for
ectoparasites. As a result of the study of poultry feces by the fulleborn method, an egg of Amidosto-
mum anseris was found in domestic geese. Eimeria was detected from duck feces. In this regard,
preventive measures were developed and carried out. Against helminthiasis, it is necessary to
change pastures monthly. To prevent helminthosis, deworming should be carried out in the winter,
before the time of the bird’s egg. The bird should be cleaned of helminths in the spring. The poultry
vard should be kept clean, and the poultry care products should be boiled with hot water every
month. It is necessary to export manure in poultry houses in a timely manner. In order for domestic
birds not to be affected by numerous diseases, they must be kept away from wild birds.

Key words: parasite, helminthosis, research, egg, sample, chickens, geese, ducks.
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TEeKCT paboThl U CHUCOK HCIOJb30BAaHHBIX HCTOYHUKOB, TOJKHA OBITh KPAaTKUM H3JI0-
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2003 «bubnmorpaduyeckas 3anuch. bubmmorpaduueckoe onucanue. OOmue TpedoBaHUS
Y TIPaBHJIA COCTABJICHHUSI»):
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HBIX HCTOYHHKOB HEOOXOIMMO yKa3aTh OQHUIMATbHBIN IEPEeBO/I Ha AHTTIUICKOM SI3bIKE.
Hampumep, cratbs
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baunos E. A., Cuxoe M. b., Temupeanuee H. 06 0bwem aneopumme 4ucieHHO20 UH-
mezpupo8aHusi (YYHKYuti MHO2UX nepemernulx // JKVpHan ebluuciumenbHOU Mamemamuxy u
mamemamuyeckou guzuxu -2014. -T.54. -Ne 7. - C. 1059-1077.

uMeeT o(uraIbHbIN epeBo/

Bailov E.A., Sikhov M.B., Temirgaliev N. (2014) General algorithm for the numerical
integration of functions of several variables, Computational Mathematics and Mathematical
Physics.Vol. 54. P. 1061-1078.

8.B KkoHIIe cTaThy MOCje CIUCKA UCIIOJIb30BAHHOM JIUTEpaTyphl U aHHOTALlMI Ha Ka-
3aXCKOM, PYCCKOM M QHTJIMHCKOM SI3bIKaX Pa3MEIIACTCS 8KIA0 a8nopos, 01az00apHOCHU |
KOHpauxm unmepecos. 3asenennwiii 6xnaod asmopos (Contribution) yKa3pIBaeTCs, €CIIA aB-
TOpOB 3 U OoJiee YeIoBeK.

9. Aopec pedaxyuu: Pecnyonuka Kazaxcran, 140002, r. [laBnozap, yi1. Omkabait bateipa,
60, HAO «IlaBnomapckuii negaroru4eckuii yHUBepcUTeT UM. O. Maprysan»

Ten.: (87182) 552798 (BHyT. 263).
E-mail: bio_sc@ppu.edu.kz
Website: https://biosience.ppu.edu.kz/

10. CtaTby, NOCTYNUBLINE B PEAAKIUIO, OTIPABIIAIOTCS HA aHOHUMHOE pEeLeH3UPO-
BaHue. Bee perieH3uu 1o crarbe OTHpaBisioTcs aBTopy. CTaTby, MOTYYUBIINE OTPULIATEb-
HBIC PEICH3MH, K IIOBTOPHOMY PAaCCMOTPEHHUIO HE MPUHUMAIOTCS. VIcTipaBlieHHBIC BApUAHTHI

CTaTeil M OTBET aBTOpa PEIEH3EHTY MPHUCHUIAIOTCS B peaakiuio. CTaTbu, UMEIOIIHUE MOJI0-
JKUTEIIbHBIC PEICH3UH, MPEICTABIISIOTCS PEIKOUICTHH KypHAIA ISt 00CYKICHUS.

11. Onnama. Croumocts myOnukanuu — 8600 TeHTre (BOCEMb THICSY MIECTHCOT TEHTE).
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OBPA3EI] )11 O®OPMJIEHUS CTATEN
MPHTMH: 34.29.01

Bausinue MeIUKO-3K0J10TH4ecKoro hakTopa cpebl HA pa3BUTHE
CHHIPOMA CyXOro I71a3a y JInll, padoTalIUX HA POU3BOJACTBE
(o IaBJsiogapckoii 00J1acTH)

Bb.E. Kapumosa, A.C. Pama3anoBa
Tlasnooapckuii nedazocuueckuti ynusepcumem, 2. Ilasnooap, Kazaxcman

Annomauus

Ilpoananuszuposamnsi ghaxmopwi cpedvl, erudowjue Ha pazgumue «CUHOPOMA CYX020
enasa» y nacenenus Ilasnooapckoii odnacmu, pabomarowezo na npouzgoocmse. Paccmom-
PEHbL 0COOEHHOCMU BIUAHUS OKPYIHCalowel cpedbl Ha Uy, pabomarowux Ha npou3eoocmae,
no 08yM napamempam: pabomarnwux Ha ceie, 8 20pode U No 603PACMHOMY Napamempy.
Onpedeneno, umo cyujecmsyem 63aumMocesn3b Mextcoy GIUAHUEM IKOJ02UYECKo20 hakxmopa
cpedbl HAa pazsumue CUHOPOMA CYX020 21a3a y Uy, pabomarowux Ha npoussoocmae. I1lpo-
6€0eH MemoO AHKeMUpo8anus y icumesell ucciedyemozo pecuona. Buidenenv oowue oan-
Hble No 3azpssHeHuUto ammocgeproco 6o3oyxa no 2. Ilasnodapy, 6 cea3u ¢ smum mvl uc-
NONb308AIU MOJILKO NOKA3AMeENU NO 836CULCHHBIM 8euleceam. Y CmaHosieHo, Ymo Ha pas-
sumue cuHopoma cyxoeo 2iaza y nacenenus 2. Ilasnooapa u Ilasnooapckoii obracmu 6nusi-
rom 8 bovuleli cmenenu MeouKo-sKo02udeckue hakmopul cpeowl.

Knrwouesvie cnoea: cunopom cyxoeo 2nasa, ogpmanvbmonocus, cle3Hds NieHKd,
C1e30npodyKyus, (akmopwl cpedsvl, 3a2psa3HeHue 8030yXa, AHMPONO2eHHOe 030ellcmaue.

Texcr Texcr Tekct Tekct Texct Texct Texct Texer Teker Teker Tekcr Tekct
Texcr Texcr Tekct Texct Teker Texkct Tekct Texct Teker Texkcer Tekcr Tekct Tekct
Texcr Texct Texct Texct Texer Texct Tekct Texct Texer Tekcer Texcr Texct Texkcrt
Tekcr Texkct Texkcr TekeT Teker Tekct TexkeT Teker Texkcet TekcT.

Cnucok ucnoyb308aHHbIX UCHOUHUKO8

1. Honynun I'.C., Cagonosa T.H., [onynuna E.I". JJuppepenyuanvras ouacnocmuxa u je-
yeHue paziudunblx Gopm cunopoma «cyxoeo enazax //' B co.: Coepemennvie memoosbt OUASHOCMUKY U
Jeuenus 3aboneganuli cresHvix opeanos. — M., 2005. — C. 241-246.

2. Revich B.A. Environmental pollution and health of the population//Introduction to
ecological epidemiology. — M., 2001. — P. 224-230).

References

1. Polunin G.S., Safonova T.N., Polunina E.G. Differencial naja diagnostika i lechenie
razlichnych form sindroma “suchogo glaza” // V zb.: Sovremennye metody diagnostiki i lechenia
zabolevaniy sleznych organov. — M., 2005. — §.241-246

2. Revich B.A. Environmental pollution and health of the population//Introduction to eco-
logical epidemiology. — M., 2001. — P. 224-230.
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Onoipicme sycymoic icmeimin adamoapovly Kypak, K63 CUHOPOMBIHIH, 0AMYbIHA
OpMAHbIH, MEOUWUHATIBIKIKON02UATBIK (hakmopbinbiy acepi (Ilasnodap oonvicel doitvina)

Anoanma

Onoipicme acymoic icmeumin Ilasnooap o6avicol MypeblHOAPLIHLIY «KYPEaK KO3 CUHOPO-
MBIHbIHY OAMYbIHA dcep ememin opma paxmopiapsl maidanosl. Kopwasan opmanwvly enoipicme
JACYMbIC icmetmin adamoapea exi napamemp OOUbIHUA dcep emy epeKulenikmepi KapacmulpulLiobl.
ayvlioda, Kauaoa Heymvic icmeimin scone Onoipicme JHCYMblC iCmeiumin adamoapobly KYpeakK Kes
CUHOPOMBIHBIH OAMYbIHA OPIMAHBIY MEOUYUHATILIKIKOI02UANLIK, (hakxmopbinbiy acepi ([lasnooap o6-
avicul Ootbinuwa) Anoanma Onoipicme ocymovic icmetimin Ilasnodap 06abicbl MYPbIHOAPLIHbIY
«KYp2aK KO3 CUHOPOMBIHBIHY O0AMYbIHA acep ememin opma gaxmoprapsl manoanovl. Kopwasan
opmansly OHOIpicme JHeyMbule icmelimin adamoapea exi napamemp O0UblHUWA dcep emy epeKuleiK-
mepi Kapacmulpuliobl. aybliod, Kaidod JHCYMbIC ICMelumin JCoHe JHCcaC uamacsl OolublHuA.
Onoipicme orcymvic icmelimin a0amoapobiy KYpeax Ke3 CUHOPOMBIHbIY OAMYbIHA OPMAHBIY IKOJIO-
SUSIBIK, (DaKMOPBIHLIY Acepi apacbiHOagvl 03apa bailianvic bap exendizi anvlkmanovl. 3epmme-
JIemiH auMaKmoly MYPbIHOAPLIHAH CAYATHAMA HCYPIi3y 20iCi HCYpPei3inoi.

Tyiiindi ce3oep: Kyp2ax Ke3 cCuHOpOMbl, OPMATbMONOUS, HCAC NIAEHKACHI, HCAC OHIMI,
opma (axmopnapbel, ayausiy 1ACManyvl, AHMponoceHiK acep.

Influence of medical and environmental factors on the development of dry eye syndrome
in people working in production (on Pavlodar region)

Summary

Environmental factors affecting the development of «dry eye syndromey in the population of
Pavilodar region working in the workplace have been analyzed. The peculiarities of environmental
impact on persons working at work by two parameters: rural, urban and age parameters are con-
sidered. It has been determined that there is a relationship between the effect of environmental fac-
tor on the development of dry eye syndrome in persons working in the workplace. The questionnaire
method was carried out in the inhabitants of the investigated region. General data on atmospheric
air pollution for Pavlodar have been identified, in this regard we used only indicators on suspended
substances. General data on atmospheric air pollution for Paviodar have been identified, in this
regard we used only indicators on suspended substances.

Key words: dry eye syndrome, ophthalmology, tear film, tear production, environmental
factors, air pollution, anthropogenic impact.
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GUIDELINES FOR AUTHORS OF THE JOURNAL
«BIOLOGICAL SCIENCES OF KAZAKHSTAN»
FOR MANUSCRIPT PREPARATION

1. To apply for the publication of an article, you must go to the journal’s website
https://biosience.ppu.edu.kz/ and register. Fill in text fields. Attach an article file
in .doc / .docx format (MS Word), a payment receipt file, sign a public offer an agreement
on the independent nature of the submitted manuscript, consent to the verification of the arti-
cle for plagiarism and granting exclusive rights to the publisher. Check the completed data
and click the «Submit» button.

2. The volume of the article should not exceed 18 pages (from 6 pages). Papers ex-
ceeding the specified volume are accepted for publication in exceptional cases by a special
decision of the Editorial Board of the journal.

3. The text of the work begins with the rubricator IRSTI (International rubricator of
scientific and technical information; determined by the link http://grnti.ru/), followed by the
initials and surname of the author (s), the name of the organization, city, country, e-mail au-
thor (s), article title, abstract, keywords. The abstract should consist of 100-300 words,
should not contain cumbersome formulas, should not repeat the title of the article in content,
should not contain references to the text of the work and the list of references, should be a
summary of the content of the article, reflecting its features and preserving the structure of
the article.

4. The structure of the scientific article includes introduction, materials and methods,
results and discussion, conclusion, information about funding (if available), references.

5. Tables are included directly in the text of the work, they must be numbered and
accompanied by a link to them in the text of the work. Figures, graphics should be submitted
in one of the standard formats: PS, PDF, TIFF, GIF, JPEG, BMP, PCX. Bitmaps must be
done at 600 dpi. All details should be clearly conveyed in the pictures.

6. The list of references should contain only those sources (numbered in the order of
citation) to which there are references in the text of the work. References to unpublished pa-
pers, the results of which are used in proofs, are not allowed.

Examples of the design of the list of references (according to I'OCT 7.1-2003
«Bibliographic record. Bibliographic description. General requirements and rules for draw-

ing up»):

References
1. Ashbaugh, HM., Conway, W.C., Haukos, D.A., Collins, D.P., Comer, C.E.,
French, A.D., 2018. Evidence for exposure to selenium by breeding interior snowy plovers
(Charadrius nivosus) in saline systems of the Southern Great Plains. Ecotoxicology 27, 703
—718. https://doi. org/10.1007/s10646-018-1952-2.
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2. Blus, L.J., Henny, C.J., Hoffman, D.J., Grove, R.A., 1995. Accumulation in and
effects of lead and cadmium on waterfowl and passerines in northern Idaho. Environ.
Pollut. 89, 311-318. https.//doi.org/10.1016/0269-7491(94)00069-P.

7. At the end of the article, after the list of references and annotations in Kazakh,
Russian, and English, the authors' contributions, acknowledgments, and conflict of interest
are included. If there are three or more authors, the declared contribution (Contribution) is
indicated.

8. Address of the editorial office: Republic of Kazakhstan, 140002, Pavlodar, st.
Olzhabay batyr, 60, Margulan University.

Tel.: 8 (7182) 552798 (internal 263).

E-mail: bio_sc@ppu.edu.kz

Website: https://biosience.ppu.edu.kz/

9. Articles submitted to the editorial office are sent for anonymous review. All reviews
of the article are sent to the author. Articles that have received negative reviews are not ac-
cepted for reconsideration. Corrected versions of articles and the author’s answer to the re-
viewer are sent to the editorial office. Articles with positive reviews are submitted to the ed-
itorial board for discussion.

10. Payment. Publication cost - 8600 tenge (eight thousand six hundred tenge). 50%
discount for employees of Margulan University.

Our requisites:

NPJSC Margulan University

Pavlodar, st. Olzhabay batyr, 60, index 140002

BIN 040340005741

1K KZ609650000061536309

AO «Fortebank»

OKPO 40200973

BIK IRTYKZKA

KBE 16

Please indicate in the receipt: for publication in the journal «Biological sciences of Ka-
zakhstany.
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SAMPLE FOR PREPARATION OF ARTICLES

IRSTI: 34.29.35

Powdery mildew fungi Phyllactinia suffulta Saccardo f. oxycanthae Roum, found in shrub
stands of Crataegus oxyacantha L. in the city of Temirtau

A.Zh. Beisembay
E.A. Buketov University of Karaganda, Karagada, Kazakhstan

Summary

The article contains of data on the study of the species composition of powdery mildew fun-
gus of shrub stands growing on the streets of a large industrial city of the Karaganda region
(Temirtau). There are metallurgical, mining, chemical industrial enterprises: ferrous metallurgy en-
terprises of JSC «ArcelorMittal Temirtauy, chemical JSC « Temirtau electrometallurgical combiney,
LLP «Ecomineralsy, construction JSC «CentralAsia Cementy, heat and power industry, as well as a
well-developed transport network, etc. in Temirtau.

Conducting a detailed taxonomic analysis, the original literature data were revised and
modern taxonomic and nomenclature changes were taken into account. The habitat and geograph-
ical distribution of species belonging to this genus within the city were clarified.

Information is given on the determination of the phytopathogenic fungus Phyllactinia sufful-
ta Saccardo f. oxycanthae Roum, as well as the host planta shrub of the species Crataegus oxyacan-
tha L.

Key words: phytopathogenic fungus, host-plant, powdery mildews, Erysiphales Crataegus
oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.

Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text Text
Text Text.

References

1. Adout, A., Hawlena, D., Maman, R., Paz-Tal, O., Karpas, Z., 2007. Determination of
trace elements in pigeon and raven feathers by ICPMS. Int. J. Mass Spectrom. 267, 109-116. https://
doi.org/10.1016/j.ijms.2007.02.022.

2. Argiielles-Tico, A., Kiipper, C., Kelsh, R.N., Kosztolanyi, A., Székely, T., van Dijk, R.E.,
2016. Geographic variation in breeding system and environment predicts melanin- based plumage
ornamentation of male and female Kentish plovers. Behav. Ecol. Sociobiol. 70, 49-60. https://
doi.org/10.1007/s00265-015-2024-8.

Temipmay Kanacvinoazot Crataegus oxyacantha L. oymanwt ezicmepinoe ke3oecemin
akynmak canvipaykynakmapul Phyllactinia suffulta Saccardo F. oxycanthae Roum

Anoamna
Maxanaoa Kapazanowl 00.1wicoinbly ipi 6Hepracinmik Kanacwvinsly (Temipmay .) kouienepin-
Oe ocemin bymanvl e2icmepiniy aKyHmMax caybipayKyiaKmapulibly mypiiK KYpamvlH 3epmmey ny-
panvl depexmep oOap. Temipmayda Memaniypeusiivlk, MAYKeH, XUMUSLIbIK OHEePKICIN KICINOpbiH-
Odapvl  opHanackau: «ApcenopMumman Temipmayy AK Kapa memannypeus KaCinopwiHOApbl,
«Temipmay snexmpomemannypeusinbi KoOmounamol» AK xumus KacinopbiHOapbsl, « IKOMUHEPANCH
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JKIUIC, «llenmpanAzus Llemenmy KYpuLIblc KICINOPLIHOAPDL, JICHLLY IHEPSeMUKA OHEPKICIOI,
COHOQUI-AK KOJIIK HCeNiCi KeHIHeH OaMblean Jcane m. 0.

Ezoiceti-meeoicetini maxcoHOMUANLIK MAnday siCcypeizy yuiin bacmankvl 20edu oepexmep
Kauma Kapauvin, Ka3ipei 3aManebl maKkcoOHOMUSIIbIK JHCIHE HOMEHKAAMYPAIbIK 032epicmep ecKepiioi.
Kana iwinoe ocol myxvimea scamamoln mypaepoiy mipuwinik emy opmacsl MeH 2eoepapusibiy ma-
Panybl HAKMbLIAHODL.

Phyllactinia suffulta saccardo F. oxycanthae Roum ¢pumonamozeHOix caybipaykyiaxmapuit
AHBIKMAy mypanvl aknapam oepineet, convimen xamap, uenix ocimoix — Crataegus oxyacantha L.
byma mypi.

Tyuindi ce3zdep: GumonamoceHOik CaybIpAyKyiax, OciMOiK-ueci, aKyHmarx Caybl-
paykyragmapel, Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae
Roum.

Myunucmo-pocansie cpuovt Phyllactinia suffulta Saccardo f. oxycanthae Roum,
eécmpeuarowueca y Kycmaprnukogsix Hacaxcoenuit Crataegus oxyacantha L. ¢ 2. Temupmay

Annomauus

Cmamos cooeporcum oannvie 00 UCCIe008aAHULL 8UO0B020 COCMABA MYUHUCO-POCIHBIX 2PU-
006 KyCMapHUKo8bIX HACANCOEHU, NPOUSPACMAIOWUX HA YIUYAX KPYNHO20 NPOMBIUIEHHO20 20p00a
Kapazanounckou obnacmu (2. Temupmay). B Temupmay pacnonosicervl memaiiypeuieckue, 20pHO-
oobvisalowue, XumuiecKue npomMvlulieHHvle npeonpusmus; npeonpuamus yeprou memannypeuu AO
«ApcenopMumman Temupmayy, xumuuecxou AO «Temupmayckuii 21eKmpo-memainypeudeckKutl
komounamy, TOO «Dxomunepancy, cmpoumenvron AO «LlenmpanAszus [lemenmy, meniosnepee-
MUYEeCKOU NPOMBIUIEHHOCTNU, 4 MAKICe WUPOKO PA36UMA MPAHCHOPM- HASL Cemb U Op.

s nposedenusi 0emanbHo20 MAKCOHOMUUECKO20 aHANU3A OblIU NepecmMompensbl UCXOOHbIe
Jqumepamypuvle OaHMble U VUMEHbl COBPEMEHHbIEC MAKCOHOMUYECKUe U HOMEHKIAMYpHble usme-
Henus. bviiu ymounenvl apean ooumanus u eeozpaguyeckoe pacnpeoeienue U008, OMHOCAUUXC K
amomy poody, 8 npedenax 20pood.

Jlana ungopmayusi 06 onpedenenuu gumonamoeennoeo epuba Phyllactinia suffulta
Saccardo f. oxycanthae Roum, maxoice pacmenus-xozauna — kyemapuux euda Crataegus oxyacantha
L.

Knioueevie cnoea: gumonamocennviti 2pub, pacmenue-xo3auH, MYYHUCMAs pocd,
Erysiphales Crataegus oxyacantha L., Phyllactinia suffulta Saccardo f. oxycanthae Roum.
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Teua. 8 (7182) 55-27-98.

HAO «ITaBiaoaapckuii neqaroruyeckuii
YHMBepcUTeTa MMeHU O. Mapryjian»
BHH 040340005741

MUK NeKZ609650000061536309

AO ForteBank («Anbsiac bank»)

BUK IRTYKZKA

OKIIO 40200973

KBE 16

Komnviomepnas éepcmka: B. Knumenko
Toonucano 6 newams 25.03.2024 2.
Dopmam 70x100 1/16.

Bymaza KHUdICHO-JICYpHATIbHASL.

Obvem 3,8 yu.-u30. 1.

Tupaoic 300 5k3.

Lena 0ocosopnas.

Baxaz Nel497

PenakunoHHo-u31aTENbCKUI 0T/
ITaBaogapckoro negaroru4ecKoro
YHUBepcuTeTa MMeHH OJiKeil Maprynan

140002, r. [TaBaoaap, yia.O/kabdaii 6aTwipa, 60.
Tea. 8 (7182) 55-27-98.



