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Annotation: The present study is aimed at comparing the nitrogen concentration in leaves among
populations of Lythrum salicaria, correlating the nitrogen concentration data with the type of soil cover,
the state and size of rivers, the intensity of agriculture, fragments of the riverbed. Despite the abundance of
data on plant nitrogen, plants differ in species composition at each site, grow in certain climatic and soil
conditions and are subjected to special human pressure. Due to genetic and phenetic differences, different
sampling methods, nitrogen determination methods and individual estimates, the data obtained on the
amounts of nitrogen in certain species is not easy to transfer from one region to another. Exceeding critical
loads for eutrophication was detected in various parts of Lithuania [1] and then tested in this country and
turned out to be higher than in other Baltic countries. For our study, only leaf blades were used, and nitrogen
concentrations were determined by the Kjeldahl method. Significantly significantly higher (p <0.05)
nitrogen concentrations in leaves were found in L. salicaria populations growing near small rivers (3.4%),
compared with large ones (2.8%). Other selected parameters of the river and its environment in most cases
did not significantly affect the nitrogen concentration in the leaves of Lythrum salicaria populations.
Further experimental study of the data on the saturation of L. salicaria with nitrogen is necessary.

Keywords: nitrogen, Lythrum salicaria, environment, Kjeldahl method.

Introduction. Nitrogen is the most scarce element for plants in untouched nature, although
over the past century anthropogenic activity has doubled the amount of this element circulating on
Earth [2]. Coastal zones act as buffers for nitrogen, which gradually moves in incomplete amounts
from agricultural fields to the aquatic ecosystem [3; 4]. Due to genetic and phenetic differences,
different sampling methods, nitrogen determination methods and individual estimates, the data
obtained on the amounts of nitrogen in certain species is not easy to transfer from one region to
another. For coastal species in the Baltic States, there is no data on the saturation of plants with
nitrogen and other elements. In connection with these circumstances, topics related to nutrition are
of paramount importance. Very little is known about how concentrations of nitrogen and other
elements can vary in different plant populations exposed to varying environmental pressures.

The aim of this study was to compare nitrogen concentrations among Lithuanian
populations of littoral Lythrum salicaria species, correlating nitrogen data with the type of soil
cover, the condition and size of rivers, the intensity of past agricultural activity and the regulation
of the riverbed.

Materials and methods of research. For our study, Lythrum salicaria plant material was
collected in 39 sites along 3 Lithuanian river basins: Nemunas, Seaside and Lielupé. The choice
of plots was based on the presence of plant species. Plant material was collected in August, during
the most intense flowering of L. salicaria. Three separate samples of plant material were collected
for each population in a 300 m long area. Only healthy, fully developed green leaves of the main
stem were used for the study. The leaves were separated, dried at 70° C to a constant mass, crushed
into a fine powder, sieved through a Retsch MM400 sieve (Germany) with holes with a diameter
of 1 mm. More than 110 samples were examined by the Kjeldahl method [5] in accordance with
the manufacturer's workflow description (Velp Scientifica, Italy). The nitrogen concentration was
determined and expressed in % of the dry weight of the leaf tissue.
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Results and discussion. The study of the elemental chemical composition not only solves
an important theoretical problem: determining the role of environmental factors in the accumulation
of bound and mobile forms of chemical elements by plants of various taxa, but also has great
practical significance for potentially resource plants. At the same time, one of the main problems
noted by researchers is a decrease in the quality of herbal medicinal raw materials due to the
influence of industrial and transport load on plants, which is especially important for large cities and
adjacent territories. Anthropogenic accumulation and transformation of chemical elements in the soil
environment pose a real threat to the health of living organisms and the stability of the biosphere.

Nitrogen is the most important nutrient element of plants, significant for all components of
the ecosystem. The variety of nitrogenous compounds in the soil is determined by many interrelated
factors: pH and temperature, concentration of water and organic substances, biological activity.
Nitrates and ammonium salts are sources of nitrogen directly accessible to plants, but usually these
ions make up no more than 10% of the total nitrogen of the soil. A large amount of nitrogen is bound
in organic matter, so the distribution of nitrogen in the soil is determined by the presence of organic
matter, and organic matter is distributed very unevenly. In natural and semi-natural systems,
inorganic nitrogen is formed biologically as a result of ammonification and nitrification. The
conversion of organic matter into nitrates and ammonium occurs in very different ways and at
different times [6].

Nitrogen uptake from the soil occurs not only through roots, but also through shoots that
absorb nitrogen from acidic precipitation. Acidification of the soil can lead to leaching of nutrients.
The toxicity of heavy metals is an important factor limiting the growth and development of plants.
Studies of heavy metal concentrations in coniferous trees of Eastern Europe and, in particular, the
Baltic region aroused greater interest [7].

The coefficient of the median value of nitrogen concentration in the leaves of 39 Lythrum
salicaria considered by us is 2.98%. Consequently, the nitrogen concentration in 19 populations
(49%) of Lythrum salicaria was higher relative to the average value, in 20 populations (51%) of
Lythrum salicaria the average value was lower. It should be noted that comparing the indicators of
the median value (2.98%) of nitrogen concentration and the highest indicator of nitrogen
concentration in the Lyt 10 sample (3.94%), the indicator in the Lyt 10 sample is 1.3 times higher
than the median value (Fig. 1).

% d. m.

mmm N concentration
— MEDIAN

N conc.,

Population

Figure 1 — Mean values of nitrogen concentrations (%) of leaves of Lithuanian Lythrum salicaria
populations. The line crossing the columns indicates the median value

The average value of nitrogen concentration in the leaves of Lythrum salicaria populations
ranged from 2.35% to 3.94%, between the minimum and maximum values of the population differed
by 1.68 times (p <0.05). The average nitrogen concentration in the leaves of all Lythrum salicaria
populations was 2.98%.

For Lythrum salicaria populations, agricultural land was the predominant type of land,
comprising 53% (Fig. 2). Our study did not reveal significant differences in nitrogen concentration
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in leaves between groups of Lythrum salicaria populations in terms of differences in land use. The
absence of differences may be due to recent shifts in agriculture from intensive farming to ecological
farming, improvement of wastewater treatment systems in settlements and cities.
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Figure 2 — Frequency (%) of distribution of selected populations of Lythrum salicaria
depending on features of environment: 1) intensity of the former agriculture Note. NW — North-
West region of Lithuania, C — central, SE — South-East

Lythrum salicaria grew in river fragments of any condition. The largest number of Lythrum
salicaria populations were found near rivers of medium condition (40% of the total population)
(Fig. 3). Our previous studies have shown [8] that the nitrogen concentration in the leaves of
Lythrum salicaria populations did not depend on the regulation of the riverbed.
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Figure 3 — Frequency (%) of distribution of selected populations of Lythrum salicaria
depending on features of environment: 1) water state in the rivers. Note. H — high state of the water,
G - good, MO — moderate, P — poor, B —bad

The largest number of Lythrum salicaria populations (33% of the total population) were
collected near medium-sized rivers. Significantly (p <0.05) higher nitrogen concentrations in leaves
were observed in Lythrum salicaria populations growing in small rivers (3.4%) compared to those

growing near large rivers (2.8%) (Fig. 4).
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Figure 4 — Frequency (%) of distribution of selected populations of Lythrum salicaria
depending on features of environment: 1) river size. Note. S — small river size, M — medium,
L —large, and XL — extra large

Determination of nitrogen concentrations in coastal plants as an indicator of land use and
other environmental impacts. Data on nitrogen concentrations combined with internal indicators
show that the nitrogen load is quite high, which can lead to visible noticeable changes in
vegetation. Studies of coastal plant species usually indicate abiotic environmental factors, as well
as parameters of species density and frequency of occurrence. River eutrophication is of serious
concern, but information on the physiological characteristics of coastal plant species is still
lacking. Nitrogen saturation of leaves is usually discussed using Ellenberg indicator values. This
study is designed to compare nitrogen concentrations among populations of coastal plant species,
linking data on nitrogen concentrations by type of land use (based on [9]) in adjacent territories,
by the state and size of the river, the intensity of agriculture in 1991-1996 and by natural and
regulated riverbeds. Statistically significantly (p <0.05) higher nitrogen concentrations in leaves
were found for Lythrum salicaria populations growing near small rivers (3.4%) than compared
with those growing near large rivers (2.8%). Other selected conditions for rivers and their
environment in most cases did not significantly affect the nitrogen concentration in the leaves of
Lythrum salicaria. Differences in soil cover and type of use were not reflected in the
concentrations of N in the leaves of populations, these concentrations did not depend on the size
of the river or the state of the river.

Conclusions. Significantly higher (p < 0.05) concentrations of N in leaves were found in
L. salicaria populations growing near small rivers (3.4%), compared with large ones (2.8%). The
concentration of N in the leaves of the selected species also did not depend on the regulation of
the riverbed, water condition and water pollution in the past (1991-1996) by agriculture. It can be
concluded that the current level of nitrogen entering coastal ecosystems is large enough to cause
the spread of nitrophilic species. Thus, the amount of nitrogen entering coastal ecosystems causes
the spread of a relatively large number of macrophyte species that consume nitrogen, but the main
sources of nitrogen nutrition of macrophytes require further study.
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LYTHRUM SALICARIA KYPAMBIHIAFBI A30T KOHIIEHTPALISICBHI KOPIUAFAH
OPTA ®AKTOPJIAPBIMEH BAMJIAHBICTBI

Illakenesa . K-K.!, PhD
Eugenija Kupcinskiene 2, 6uonorus rblibIMaIapbIHBIH JOKTOPHI

Onketl Mapeynan amvindazwl ITasnodap nedazozuxanvly ynueepcumemi, llasenodap .,
Kaszaxcman Pecnybaukacsl
2Bumaymac Maznyc ynueepcumemi, Kaynac ., Jlumeéa Pecnybnuxacot

AunnoTtamusa: by zeprrey Lythrum salicaria momymsmustapbIiHIaFsl KambIpaKTapablH a30T
KOHLCHTPAIMSACHIH ~ CANBICTBIpyFa  OarbITTan¥aH. A30T  KOHIIEHTPALWSCBIHBIH  JIEpeKTepi  Kep
KAMBUIFBICBIHBIH ~ TYpiHE, ©3CHIEpIiH JKargailbl MEH MeJIIepiHe, aybll [IapyallbUTbIFbIHBIH
KapKbIH/IBUTBIFBIHA, ©3¢H apHACHIHBIH (parMeHTTepiHe KaThICTBl. OCIMIIK a30Thl Typalbl JEpeKTepIiH
KONTIrHe KapaMacTaH, ©CIMIIKTEp op ydacKelae TYyp Kypambl OoibIHINA epekmiesneHeni, Oenrinmi Oip
KJIMMATTBIK JKOHE TONBIPAK JKarIaibIHIA ©celli JKOHE aJaM TapamblHaH epeKlIe KhICHIMFA YIIBIPaIbl.
['eHeTHKATBIK JKoHE (EHETHUKAIBIK albIpMaIIbUIBIKTApFa, SPTYPIl IpiKTey SficTepiHe, a30TThl aHBIKTAY
o/icTepiHe KoHE Keke Oaranay KepceTKimTepiHe OalaaHbIcThl Oenrim Oip Typiepaeri a3oT meimiepi
TypaJjbl abIHFaH JepeKTep i Oip aiiMakTaH eKiHII aiiMaKka TachIMalay OHail eMec. DBTPOGUKAIUSTHBIH
MaHBI3/IbI XKYKTeMenepiHiH apTysl JIutBansH opTypui 6emiktepinae (EMEP, 2017) Tabbutasl, coqan Keiin
COJI eNJie ChIHANIBI JKoHe Oacka banTeik enjepine KaparaHaa skorapsl 00, bi3aiH 3epTTeyiMi3 YIIiH TeK
JKaIpIpaK TaKTaJapbl NMaiialaHblIIbl JKOHE a30T KOHIEHTpauuschl Kbenmbiab omiCiMEH aHBIKTaJlIbL
JXKarmbipakrapaarbsl a30TTHIH eadyip sxorapsl (p <0,05) KOHIEHTpausIChI ipi ©3€HAEPMEH CANBICTHIPFaH/Ia
(2,8%) ximri e3enaepre kakeiH ocetin L. salicaria momymsustmapeiaga (3,4%) TabbUIIsl. O3eHHIH JKOHE
OHBIH KOpIIaraH OpPTachHIHBIH Oacka TaHgauFaH mapaMmerpiepi kem karmaiima Lythrum salicaria
HONYJISIHUSIAPBIHBIH JKalbIpaKTapblHAAFbl a30T KOHIIGHTPALMSChIHA aWTapiblKTail ocep ermemi. L.
salicaria a30TIeH KaHBIKTBUIBIFBI Typalibl ISPEKTEP/Il OJIaH opi SKCIEPUMEHTTIK 3ePTTEy KaXKeT.

Tipexk ce3aep: a3or, Lythrum salicaria, kopiaran opTa, KbeJbIajb dJIiCI.
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KOHIEHTPALIUSA A30TA B LYTHRUM SALICARIA BO BBAUMOCBS3U C
DAKTOPAMU OKPYXKAIOIIEU CPE/IbI

Illakenesa JI. K-K. !, PhD
Eugenija Kupcinskiene 2, nokrop 6nonornaeckux Hayk

IMasnooapckuii nedazozuveckuil ynusepcumem umenu Anxeii Mapzynan, 2. Ilaénooap,
Pecnybnuka Kazaxcman
2Bumaymac Maznyc ynusepcumem, 2. Kaynac, Pecnyénuxa JTumsa

AunHoTanus: J[aHHOE KCCIe0BaHIE HAMPABICHO HA CPABHEHNE KOHIICHTPAIIUK a30Ta B JIMCTHAX
cpenu momyssimid Lythrum salicaria, cooTHocst qaHHbIE O KOHIICHTPAIMK a30Ta C THUIIOM TOYBCHHOTO
HIOKPOBA, COCTOSTHUEM U Pa3MEPOM PEK, HHTEHCUBHOCTBIO CEIIbCKOT0 X03HCTBA, PParMeHTOB pyciia peKu.
HecmoTpst Ha OOWITHE JaHHBIX O PACTUTEIBHOM a30Te, PACTEHHUS Pa3IMYalOTCs [0 BHIOBOMY COCTaBy Ha
KaXaOM YYacCTKE, paCcTyT B OHNPCACICHHBIX KIMMATHYCCKHUX W IMOYBCHHBIX YCIIOBUAX U IOABEPTrarOTCA
0c000OMYy JIaBJICHHIO CO CTOPOHBI YeNOBeKa. M3-3a reHeTHUeCKUX M (DEHETHYECKUX Pa3Inyuii, pa3InIHbIX
METOIOB 0TOOpa MpoO, METOMOB OMpPEACICHUS] a30Ta M OTACIbHBIX OIIEHOYHBIX IOKa3aTeseil daHHBIE,
HOJTyYEHHBIC O KOJMYECTBAX a30Ta Y OMPEICICHHBIX BUIOB, HEJIETKO MEPEHOCUTH U3 OJHOTO PETHOHA B
apyroii. [IpeBbllieHIe KPUTHUESCKUX HATPY30K AJIst 9BTPO(UKALUH ObLIO OOHAPYKEHO B PA3IMYHBIX YaCTSIX
Jluteet (EMEP, 2017), a 3aTeM poTeCTHPOBAHO B 3TOM CTpaHE M 0Ka3aJ0Ch BBIIIE, YEM B IPYTHUX CTpaHaX
Bantuu. J{jis Hatero uccie10BaHus UCTOIb30BAIN TOIBKO JINCTOBBIC IUIACTHHKH, 8 KOHIIEHTPAIIUK a30Ta
ompezaensuin MetogoM Keempaansa. 3HaUMTENbHO JAOCTOBEpHO Ooinee Bhicokme (p <0,05) KoHIEHTpanuu
a30Ta B JHMCThsX ObUIM OOHapyskeHbl B momyisinusix L. salicaria, mpouspacrarommx BOJIH3M MajbIX peK
(3,4%), mo cpaBHeHuto ¢ KpynHeiMu (2,8%). JIpyrue BbIOpaHHBIE MapaMeTpbl PEKH H €€ OKPYKAFOIIEeH
cpelbl B OONBUIMHCTBE CIyYaeB HE OKAa3ajd CyHIECTBCHHOTO BIUSHUS Ha KOHIICHTPAIIUIO a30Ta B JIUCTHAX
nonyssiidc Lythrum salicaria. HeoOxoauMo manbHeiiliee SKCIEPUMEHTATIbHOE H3YYEHHE JaHHBIX O
HaceinieHHoctH L. salicaria azotom.

KiroueBblie cioBa: asort, Lythrum salicaria, oxpy»xaromas cpena, meron Keenmbaass
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Annotation. Despite more than a century of research on effective biotechnological methods to
reproduce various plant species, microclonal reproduction continues to be an important tool for large- scale
production. The clonal seedlings of important species maintain genetic fidelity and do not contain pests. In
some cases, microclonal propagation is the only method that contributes to the maintenance and economic
value of specific agricultural plant species. Microclonal reproduction as a method has solved many
phytosanitary problems and has allowed both expansion and access to high-quality plants for producers
from different countries and economic conditions, thus effectively contributing to the expansion of
agriculture now and in the foreseeable future. Currently, this method is widely used in the creation of
planting material for crops for agriculture and cultivation of crops of industrial floriculture, fruit, berry
crops and woody plants. Thanks to this method, it is possible to createin vitro banks of rare and valuable
plant genotypes. Modern technologies of clonal micro-multiplication are at the stage of industrial flow,
which quickly responds to market demands. The analysis of domestic and foreign sources of scientific
research on microclonal plant propagation has shown that, at the present time, the cost of its use is quite
high and requires the presence of laboratories with appropriate equipment and highly qualified staff.
Modification and adaptation of the method of microclonal reproduction of plants contributes to the
implementation of the morphogenetic potential, determines the specific features of the source material, the
type of explant, its physiological state, the composition of nutrient media, and cultivation conditions.

Keywords: biotechnology, clonal propagation, organogenesis, in vitro culture, rooting, isolated
explants.

Introduction. Thanks to modern scientific advances in the field of cell and tissue research
led to the creation of a fundamentally new method of vegetative propagation of plants, which is
called clonal micro propagation. This method is based on the ability of a plant cell, under certain
conditions, to realize its inherent property — totipotency. This method has an advantage over
traditional methods of reproduction, which are already used in modern crop production [1;2].
Application Biotechnological methods of plant propagation make it possible to obtain planting
material that is free from viruses and phytopathogens in a short period of time and in sufficient
quantity. The use of this method allows you to immediately propagate a clone of a plant, that is, a
variety or species, to obtain vegetative offspring of difficult-to-propagate species, varieties and
forms of plants in the right amount. This method allows to plan the release of plants by a certain
time and for the long term, as well as to keep the plants under conditions in vitro, and obtain
transgenic plants without the risk of infection with quarantine pests and diseases. At present, this
method is widely used in the creation of planting material for crops for agriculture and cultivation
of crops for industrial floriculture, fruit, berry crops and woody plants [3; 4].

Cloning using organs, cells, tissues and cell cultures for many plant species has found wide
commercial applications. However, for some plant species, clonal propagation in vitroV is
currently extremely difficult.

Thus, when cloning tree crops, especially conifers, there are significant difficulties. So, for
example, pine is extremely difficult to introduce into culture and propagate in vitro. It is advisable
to propagate it by seeds.
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Thanks to clonal micro propagation, it became possible to create banks in vitro rare and
valuable genotypes of races shadows. In many countries, micro propagation of plants became most
widespread in the 20th century. At present, clonal micro propagation technologies are at the stage
of innovative application technology, which responds intensively and in a short time to market
demand. Over the past 15 years, plants propagated under conditions in vitro, increased in
quantitative composition by a third. The leading countries in this production area are India, the
USA, Israel, the Netherlands, Italy, and Poland. Regarding the United States of America, it can be
stated that more than a hundred laboratories in this territory are engaged in clonal micro
propagation of plants. Regarding European countries, it can be stated that about 250 commercial
laboratories use this method. Italy, for example, specializes in micro propagation of cultivated fruit
plants such as apple, plum and peach. The use of clonal propagation makes it possible to effectively
switch to highly productive varieties. For example, the well-known company ABT distributes in
vitro varieties of cardamom with a yield of almost 250 kg/ha, while the yield of ordinary varieties
is 70 kg/ha. The government created a system of measures for them to support and develop clonal
micro propagation and facilitate the export of products abroad.

When working with plant species, including rare ones, listed in the Red Book of the
Russian Federation or regional Red Books, the most accessible and effective is the use of seeds as
primary explants. Plant propagation in vitro using as exp- lanty seeds, which have different types
of dormancy, without pre-processing them, allow the seeds not to be taken out of dormancy.

Modern approaches for disturbing seed dormancy and increasing their germination under
culture conditions in vitro include ta- such qualities as: - violation of seed coats;

- impact of low positive temperatures;

— exogenous hormonal treatment seeds;

- exposure to light;

— use of freshly harvested seeds;

- use of immature seeds and cultivars tours of immature embryos;

— symbiotic cultivation and other.

Clonal micro propagation is defined as a complex multifactorial physiological process
consisting of two fundamentally different stages, such as in vitro and ex vitro, based on a single
theoretical basis, which includes, on the one hand, morphogenesis and regeneration under
conditions in vitro, on the other hand, the structural and functional adaptation of regenerants under
conditions ex vitro.

It has been established that the process of clonal micro propagation is influenced by a
complex of factors: genetic, physiological, hormonal and physical factors. The degree of influence
of each of them depends on the genotype. Analysis of factor data showed that it is necessary to
take them into account when developing and optimizing methods and more complete realization
of the morphogenetic potential of explants during plant micro propagation [5; 6; 7;].

The discussion of the results. Standard There are several main stages of clonal
micropropagation. First, it is an introduction to culture in vitro, it includes you boron of a donor
plant, isolation and sterilization of the explant; the stage of micropropagation, where the key role
is played by the selection of the mineral base of the nutrient medium and the type and concentration
of phytohormones; rooting in vitro and adaptation to non-sterile conditions. At the stage of
introduction into culture in vitro important to get a culture that will be free from infections and
achieve explant initiation on a nutrient medium. The efficiency of the stage is largely determined
by the plant genotype, the physiological state of the explant, and its origin.

Thus, in their studies, a number of authors, for the primary material and the introduction
into the culture of rare plant species, used mainly seeds collected in natural habitats of rare and
endangered plant species (species of the family Brassicaceae, Fabaceae, Caryophyllaceae and
Asteraceae; parts of the kidneys of renewal with a piece of the bottom from the bulb (Bellevalia
speciosaWoronow ex Grossh.), segments of leaves, parts of perianth (Iris pumila L.,Iris
scariosaWilld. Ex Link.) at different stages of development (in the phase of budding or flowering).
For a number of species (Aristolochia manshuriensis Kom., Artemisia salsoloides Willd.,
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Parthenocissus tricuspid data (Siebold. Et Zucc.) Planch.) apical and lateral meristems were taken
as primary explants.

The use of primary explants in clonal micropropagation of fruit and berry crops takes one-
eyed cuttings and meristematic areas of apical and lateral buds, and to obtain callus cultures -
leaves and stem fragments. The optimal explant size is from 0.1 to 2 cm.

Using the analyzed method of working with plants, the most important stage is the use of
tissue culture, where it is necessary to take into account the timing of explant isolation. The optimal
period for isolating the explants of most cultures is the phase of the beginning of active growth
(April-May).

According to the results of our studies, the yield of viable explants is 60-83% [8; 9].

Literature data confirm our findings. Explants isolated within the recommended time frame
can least be subjected to various negative phenomena, which are interconnected with the processes
of oxidation and polycondensation of phenolic compounds [10].

Regarding the recommended composition of nutrient media and cultivation conditions at
the stage of micropropagation in certain plant species and varieties, tissue types, it is necessary to
select an individual recipe for each specific case.

Currently, a large number of nutrient media of various compositions are known, but the
medium of T. Murashige and F. Skoog (Murashige and Skoog, 1962) is most commonly used.
This medium contains in its composition an optimally balanced set of nutrients substances. The
use of a different composition of nutrient media differs from it, as a rule, in the ratio of ammonium
and nitrate nitrogen - for example: Linsmaier and Skoog media (Linsmaier, Skoog, 1965), WPM
(Lloyd, McCown, 1980), QL ( Quorin, Lepoivre, 1977), Greshoff and Doy (DVM-1) (Gresshof
and Doy, 1972), Nitsch (Nitsch, 1974), Heller (Heller, 1953), Schenk and Hildebrandt (Schenk
and Hildebrandt, 1972) [ 11; 12].

Our own experience shows that for most cultures at the stage of introduction into culture
in vitroit is desirable to use a universal Murashige-Skoog greasy nutrient medium supplemented
with 0.5-1 mg/l 6-BAP, 2040 g/l sucrose or glucose, and 6-8 g/l agar.

To obtain and maintain an actively proliferating culturein vitroimportant is the correct
choice of cytokinin. Positive results were obtained when cytokinin 6-BAP (6- benzylaminopurine)
was used for microclonal propagation of various taxonomic groups of plants [13; 14;]. At the
stages of introduction and micropropagation, the following growth regulators were used in our
practice: 6- benzylaminopurine (6-BAP), zeatin (Z), kinetin - 6-furfurylaminopurine, cytodef (CF),
thidiazuron (TDZ). Based on the results of our studies, the optimal concentrations of cytokinins
and their combinations with auxins were established to obtain optimal multiplication factors for
rare, valuable and fruit and berry crops [15].

When rooting many crops, half the concentration of salts of macronutrients of the nutrient
medium is used based on the prescription of Murashige Skoog (Murashige and Skoog, 1962). For
the rooting of woody fruit crops, the mineral base of the WPM nutrient medium is often used
(Lloyd and McCown, 1980).

The following auxins are used as rhizogenesis inducers: B-indoleacetic acid (IAA), B-
indolylbutyric acid (IMA), and B- naphthylacetic acid (NAA). Shoots of different crops react
specifically to the type of auxin and its concentration. The most commonly used concentration of
auxins is in the range of 0.5-5.0 mg/L.

Regarding my own experience, the most vulnerable and important point in clonal
micropropagation is the transfer of plants from aseptic culture to non-sterile conditions.

Plants optimally adapt to the conditionsin vivoin the first two weeks during this period, it
is essential to maintain relative humidity within 75-80%. These conditions are ensured by creating
the conditions of the so-called "wet chamber"” with the mode of daily short- term ventilation. The
temperature regime should not be lower than 20 °C and not higher than 25 °C, since a decrease in
temperature contributes to a slowdown in the growth rate, and it is also necessary to provide high
illumination of the room where the plants are bred.
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Plants are recommended to be planted in open ground within 2 to 3 months after adaptation.
As a personal experience, it is recommended to use a substrate of a mixture of peat, sand and soil
at a ratio of 1:1:1. At the same time, the yield of adapted plants is 70-95%.

Depending on the part of the plant that is cultivated, we can refer them to cell culture
(gametic cells, cell suspension and protoplast culture), tissue culture (callus and differentiated
tissues) and organ culture (any organ such as zygotic embryos, roots, shoots). Each type of culture
IS used in various areas of biotechnology [16].

Plant genetic engineering makes it possible to manipulate the genetic material and obtain
specific sequences that encode specific genes that confer certain characteristics on plants.

After the gene is isolated, the construct is prepared to be inserted into the appropriate
vector. For genetic transformation, either biological (Agrobacterium tumefaciens— mediated
infection) or physical methods (usually microparticle bombardment). Genetic transformation has
been successfully implemented in crops such as corn, wheat, cotton, rice and soybeans. Among
the listed plant species, millions of hectares the ditch is currently planted with transgenic seedlings.

In the last decade, various methods of genome editing have been widely used, which opens
up the possibility of controlling specific, desired mutations.

Modern scientific areas such as genomics - the study of the structure, function and
regulation of genes, and related methods, transcriptomics - the study of the transcriptome or a set
of genes that are transcribed in the body, proteomics - the study of a set of proteins translated into
organism and metabolomics - the study of all metabolites present in the body have become key in
the study of biological processes in plants. Knowledge of plant genomes, transcriptomes,
proteomes, and metabolomes has been beneficial in understanding complex developmental
processes such as in vitroorganogenesis, embryogenesis, or dedif- differentiation, and genetic
changes induced under conditionsin vitro. In addition, metabolomics can be very useful in the
study of secondary metabolism not only in the course of morphogenetic processes, but mainly in
cell, tissue and organ cultures of plant species that produce secondary metabolites representing
industrial and pharmaceutical interest [17].

In one of the scientific papers, numerous experiments with wild populations in the adaptive
introduction of a rare plant species Gueldenstaedtia monophylla Fisch. (Fabaceae). A series of
introductions and additions showed some success. The grafts had similar survival and fire
resistance to wild populations, and a significant number of surviving introduced populations
remain for more than a decade. On the other hand, graft growth was generally slow and
inconsistent, and flowering was minimal. Fruit production and second-generation seedling
collection occurred in only one non-experimental increase. Annual survival varied widely from
year to year, but was equally high, typically over 90%, for both introduced and wild plants. This
stability in of the introduced population is a strong indicator that reintroductions and additions can
be successful in the long term. Despite high annual survival rates, cumulative survival decreases
every year, and without recruitment (clonal or seedling), additional increases may be required to
maintain population size and genetic structure.

On the other hand, graft growth was erratic, often negative, and about ten times less than
wild plants. In some years, this change is largely due to the poor growth of plants that grew in the
previous year.

Growth varied widely from year to year and in complex relationships with previous life
history and ancestry. Changes in weather, irrigation, transplant site, and plant age are all potential
reasons why growth rates have varied with introductions made in different years. The strong effect
of the year is also an argument for achieving the success of implementation with a multi-year entry,
as a strategy for hedging rates against bad weather and other factors specific to individual years
[18].

When growing plants for subsequent application, more labor and costs are required than
with direct seeding, when introducing plants, it is better to use the limited availability of seeds. In
addition, grafts are larger and have a higher survival rate than seedlings emerging from planted
seeds. Since it seems to take decades for even large transplants to become reproductively mature,
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using seeds that would take much longer does not seem like a good strategy. Transplants are
generally considered to be superior to seeds for many introduced plants.

Conclusions. The method of clonal micro- multiplication is quite laborious and expensive.
Carrying out the stages of the analyzed technology requires the presence of a specialized laboratory
equipped with appropriate equipment and the availability of high qualified staff. Much attention
is paid to the problem of reducing the cost of the resulting material.

Compared to traditional methods of plant propagation, undoubtedly, the application and
use of the system has an advantage.in vitro which is applied in maintaining collections of various
plant species. Among the advantages of using this method, one can single out the following: saving
space and low labor costs of specialists, the ability to work without taking into account the
peculiarities of climate, the use of a minimum number of explants when obtaining sterile cultures
without disturbing the natural population, reproduction of material, labor - but propagated by
traditional methods with the possibility of long-term storage under aseptic conditions.

As a result of many years of research, methods of clonal micropropagation of rare, valuable
and fruit and berry plants have been modified and adapted. At the same time, it was found that the
realization of the morphogenetic potential in the studied plant species is determined by the species
characteristics of the original plants, the type of explant, its physiological state, the composition
of nutrient media, and cultivation conditions.

Cultivation of healthy plants can significantly increase the yield of valuable agricultural
products and the high adaptive properties of healthy plants allow them to be cultivated with less
chemicals, which significantly increases their nutritional value and makes it possible to obtain
organic products.

This research is funded by the Science Committee of the Ministry of Science and Higher
Education of the Republic of Kazakhstan (Grant no. AP14870298)
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KJIOHJIBIK MUKPOKOBEWTY KOHE OCIMIIKTEPI IN VITRO CAKTAY
ACIHEKTUIEPI

Cansioexosa H.H., PhD
®Daiizysiaesa JILII., maructpant

Kooiwca Axmem Hcayu amvinoazel xanvikapanvix Kazak-mypix ynueepcumemi, Typxicman K,
Kasaxcman Pecnybnukacul

Angarna. OCIMIIKTePAiH TYpJepiH KOOCHTYNIH THIMII OMOTEXHOJIOTHSIIBIK 9IICTEPI Typasbl Oip
FaCBIpJIaH acTaM 3epTTeylepre KapamacTaH, MUKPOKIOHAJBAbI KO0C ayKhIMIBI OHAIPICTIH MaHBI3IbI
Kypanbsl Oomnbill Kanma Oepenmi. MaHBI3OBI TYPIEPAIH KIOHIBIK KOIIETTepi TCHETUKAJBIK Ta3abIKThI
CaKTalapl JKOHE 3UsSHKeCTepJieH Ta3za Oonazpl. Kelbip jkarmaiiapia MHUKPOKIOHAIBABI KOOCH
ayBUTIIAPYAIIBUTHIK ©CIMIIKTEPiHIH OeNTiTi Oip TYpiepiHiH caKTalybl MeH SKOHOMUKAIIBIK, KYHIBIIBIFBIHA
BIKIIAJI €TETiH JKaNFbI3 oiic Oombim TaObutafbpl. MUKPOKIOHANBABI KOOEK ofic peTiHle KenTereH
(UTOCaHUTAPIIBIK MAceeIep i MEIIT] )KoHe dPTYPIIi eNAepAiH 6CiMIIK ocipylIijepi MeH SKOHOMHUKAIIBIK
JKarIaiiapel YIIiH JKOFapbl canajibl oCIMIIKTEPAIH KSHEIOIH JIe, KOJI )KETIMJIUIITH ¢ KaMTaMachl3 €TTi,
OCBUTAIIIa alia aybll MIApyallbUIBIFBIHBIH KeHEeroiHe THiMIi BIKman etemi. Kasipri yakeitra Oy omic
aybUTIIAPYaIIbUIBIK JTaKBUIIIAPEl YIIiH OTHIPFBI3Y MaTepUAlIbIH jKacay/a >KoHEe eHEPKICINTIK Tyl ecipy,
JKEMIC-KUICK JMaKbUIAAphl MCH aFalll ©CIMIIKTEPiH ecipylie KCHIHeH KoJAaHbuiafbl. OChl 9/IiC apKbLIbI
CHUPEK Ke3IeCeTiH JKOHE KYHIBI OCIMIIK TeHOTHUNTEPiHIH KOPBIH in Vitro karmaiga Kypyra Oonafpl.
KioHIBIK MUKpPOKOOEUTYMiH 3aMaHayd TEXHOJIOTHSIIAPHl HApBIK TalalTapblHa Te3 jKayam OepeTiH
OHEPKACIITIK €HTi3y CaTBICHIHIA. OCIMIIKTEpiH MUKPOKIOHANIbI KoOeti OOMBIHIIA OTAHIBIK >KOHE
HICTEJIIK FRUIBIMH 3epTTEY KO3IEpiH Taljiay Ka3ipri yaKbITTa OHBI ITaiJajany KYHbI il TapIIbIKTail )KOFaphl
€KEHIH YXoHe THiCTi )Ka0IbIKTaphl MEH JKOFaphl OLTIKTI KbI3METKepIepi Oap 3epTxaHaap/IbIH OOTyBIH Tallam
ETEeTIHIH KepCeTTi. OCIMAIKTePAiH MUKPOKJIOHAIBbI KOOCH 9JIICIHIH MOIU(PHUKAIMICH MEH OeHiMiemnyi
MOP(OTeHETUKANBIK TOTSHIIMAIBI JKY3ere achlpyFa BIKIAl €Te/i, 0acTalkbl MaTepHUaJIblH ©3IHIIK
epPeKIIeIIIKTePiH, SKCIUIAHT TYPiH, OHBIH (DM3HOJIOTHSUIBIK JKaFIaliblH, KOPEKTIK OPTaHBIH KYPAMBIH KOHE
ecipy JKaraaiiapblH aHBIKTaMIbI.

Tipek ce3mep: OHMOTEXHOJIOTHS, KIOHIBIK KOOCH, OpraHOreHe3, in Vitro JaKblI, TaMbIpJay,
OKIIIayJaHFaH SKCIUIAHTTap.

ACHEKTBI KJTOHAJIbHOT'O PASMHOKEHUS U COXPAHEHUS PACTEHUM IN
VITRO

Caabi0exosa H.H., PhD
®Dajizyaunaesa /I, ., maructpant

Meosucoynapoonvui Kazaxcro-mypeyxuti ynusepcumem um. Xooxcu Axmeda Hcasu,
2. Typxecman, Pecnybnuxa Kazaxcman

AnHotamusi. HecmoTpss Ha Oosiee, YeM CTOJIETHHE WCCIENOBAaHUS  JIPPEKTUBHBIX
OMOTEXHOJIOTUYECKMX METOJOB Pa3MHOKEHHUS Ppa3lIUYHBIX BUAOB PACTCHHH, MHKPOKIOHAIBHOE
Pa3MHOXCHUE ITPOAOKACT OCTAaBATHCA BaXHBIM HMHCTPYMEHTOM prHHOMaCIHTaGHOFO ITPOU3BOJICTBA.
KItoHOBEIE ca)eHIIbI BAKHBIX BUJIOB COXPaHSIOT TeHETHUECKYIO BEPHOCTh U CBOOOIHBIN OT BPEIUTEINECH.

B HekoTOphIX Cily4asx MUKPOKJIOHAIHLHOE Pa3MHOXKCHHUE SIBIIICTCS CJUHCTBEHHBIM METOOM,
KOTOPBIA  CHOCOOCTBYET  COXPAHEHHI0O W SKOHOMHYECKOM  IIEHHOCTH  KOHKPETHBIX  BHJIOB
CEJIbCKOXO03MCTBEHHBIX paCTeHI/Iﬁ. MI/IKpOKHOHaHBHOG Pa3MHOXCHUE KaK MCETOH PpCUHIMJIO MHOTHC
¢uTOoCaHUTApHBIC TPOOJIEMBI U O0SCIEUMIIO KaK PACHIMpPEHUE, TaK U JOCTYIT K BBICOKOKAYECTBEHHBIM
pacTeHHSIM IS IPOU3BOIUTENICH U3 PA3HBIX CTPAH M SKOHOMHUYECKUX YCIIOBUH, TEM CaMbIM 3(P(EKTUBHO
CITOCOOCTBYSI PaCIIMPEHUIO CEIbCKOTO X03sIMCTBA ceiiyac M B 0003puMoM OyaymieM. B HacTosee BpeMs
3TOT CIOCO0 MIMPOKO MPUMEHSIETCS MPH CO3/IaHUU MTOCAJOYHOT0 MaTeprala JJis CelIbCKOX03SHCTBEHHBIX
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KYJIBTYD ISl CEITLCKOTO X03S1CTBA M BO3ACIBIBAHUS KYJIETYP MPOMBIIIJICHHOTO IIBETOBOJICTBA, TUIOIOBBIX,
STOJIHBIX KYJbTYp M JPEBECHBIX pACTEHUH. biiarogaps 3 ToMy MeToly BO3MOXHO CO3/1aBaTh OAHKH PEIKUX
U ICHHBIX I'€HOTHUIIOB pacTeHuil in vitro. COBpeMEHHbBIC TEXHOJIOIHH KIIOHAJBLHOIO MHKPOPA3MHOKEHHUS
HAXOJSTCS Ha CTAJMH TMPOMBIILICHHOTO BHEAPCHHS, KOTOPOE OBICTPO pearupyer Ha TpeOOBaHUS PHIHKA.
AHaIM3 OTEYECTBCHHBIX U 3apyOeKHBIX MCTOYHUKOB HAYYHBIX UCCIICIOBAHUM MO MHUKPOKIOHATHLHOMY
Pa3MHOKEHHUIO PACTCHMI II0KA3aJl, YTO B HACTOSAIIECE BPEeMsI CTOMMOCTh €r0 MCIOJIb30BAHHS JOCTATOYHO
BBICOKA W  TpeOyeT Hajauuus JiaDopaTopWii C  COOTBETCTBYHOIIMM  OOOpYJIOBaHHEM U
BBICOKOKBAJTU(UITUPOBAHHOTO TiepcoHana. Moaudukanus W ajgantanus METoJa MHKPOKIOHAIBHOTO
Pa3MHOXKEHUSI PACTCHHH CHMOCOOCTBYET pealn3aliil MOPQPOreHETHYECKOTO IMOTEHIIMANA, OTpEIeisIeT
creru(puIecKue 0COOCHHOCTH HCXOJHOIO MaTepraa, THIl KCIUIaHTa, ero (PU3H0I0rHUYEeCKOe COCTOSHUE,
COCTaB MUTATEIBHBIX CPEJl U YCIIOBHUS KYJIbTUBUPOBAHUS.

KaioueBble c10Ba: OMOTEXHOIOTHS, KIIOHAJIHHOE pa3MHOXKEHHE, OpraHOTeHe3, KyJIbTypa in vitro,
YKOpPEHEHUE, IKCILIAHTHI.
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2

AHHOTAUUsA: Mopdosorusi eYeH! KpoJiuKa Mopojbl «BeiankaH» Mo CpaBHEHUIO C KPYITHBIM
pOraTelM CKOTOM M MEJIKMMH >KUBOTHBIMH B y4eOHOW JIuTEepaTrype mMajiao MH(GOpPMAaLuH, UCCIeIOBaHUN U
CBE/ICHUI Ha TOCYAapCTBEHHOM si3bIKe. J[iis BeTeprHapHOTo Bpaya NpaBUIILHOCTh U3yUSHHS MOP(OIOTHH
Me4YeHr Kposimka «Benukan» B MOCTHAaTaJIbHOM IEpUOJIE 3aKIIIOYaeTcs B MPeAYNPeKICHUN HapyIIeHUH
METa00IMYECKUX U OOMEHHBIX MIPOLIECCOB, TP €r0 JANbHEHIIEM Pa3BUTUH U POCTE.

CucteMa nuIIEBapeHUs y KPOJIMKOB IMEET CBOM 0COOeHHOCTH. KpooiKy OTHOCSITCS K TPaBOSIAHBIM
JKUBOTHBIM, UM TPYJIHO IEPEBapUBATh MUIILY COJICPKAHUE KOTOPBIX 0OraTto KIeT4aTKO#, HOTOMY 4TO MX
JKETYI0K OJTHOKaMEPHBIH 1 IMEeT 3HAUUTENbHBIN 00heM. Kpome Toro, MX nuieBapruTeNbHbIN TPAaKT 9acTo
HE MOKET 3 PEKTUBHO NIepeBapUBaTh MUY PACTUTENILHOTO MPOUCX0kaeHus. M3yuenne ocoOeHHoCTel 1
INOTCHIIMAJIbHBIX BO3MOKHOCTEN MUIOEBApPCHUA IIO3BOJIMT OINTHUMHU3UPOBATHL IIPOUECC PpPa3BCACHUA
JKUBOTHBIX, ITIO3BOJIMB YBCJIMYUTHL JKOHOMHYCCKYIO 3(1)(1)6KTI/IBHOCTI) JKUBOTHOBO/ICTBA. OnbIT UMeeT
OonplIoe BIMSIHME HAa HAYKy, HayKa Ha MPAaKTHUKY. [103TOMy HEepCHEKTUBHBIMH SIBISIFOTCS CIIEAYIOIIUE
3a7a4u — coOpaTh U 000OIINTH, HAYYHO TIPOBEPHUTH, BHEJPUTH B )KU3Hb M B IPOU3BOJICTBO OOTATHIN OMBIT
JI0/Ie#, KOTOPBIN NepeaBaica HaM BEKaMHu.

Pesynbrathl ncciieioBaHys NEYEHW KPOJIMKOB B IIOCTHATAJIBHOM IEPHOAE BKIIFOUAIOTCS BO BCEX
JUCLUIUIMHAX TP MOATOTOBKE K BeTeprHapHOU npodeccun. BiaxkHple npenapatsl, HOITy4YeHHBIE B XO/I€
JAHHOTO MCCIICJ0BAHMS, OYAyT pa3MeleHbl B My3ee (pakysbTeTa ¢ HeNbl0 UCTIONB30BaHUS X B yUeOHOM
npoliecce.

I'maBHas 1enb: M3yYUTh CTPYKTYPHBIE U3MEHEHUS [IEYEHH B IIPOLIECCE OHTOTEHE3a Y KPOIMKOB.

KuaioueBblie c10Ba: MUIIEBAPUTEIBLHBIE KEJIE3bI, MEUCHB, KETUYHbIC TPOTOKU, MUKPOCTPYKTYpA,
MUKPOLMPKYJIALMSA, alIUHYC, TPHaaa, CTpoMa.

BBenenue. Msaco KposiMKa BCEra CUHATAIOCh ILEHHBIM, BBLACISSACH 3aMedYaTeIbHBIMHU
BKYCOBBIMU Kay€CTBAMHM, COJEpPNKAHUEM TMOJE3HBIX WU NUTATEIbHBIX BemiecTB. OTAENbHOIO
BHMMAaHUS 3aCITy>)KMBAEeT Ne4eHb Kposinka. OHa MpHU3HAHA HE TOJBKO JUETUYECKUM MPOIYKTOM,
HO U CaMbIM HACTOSIIIMM JienuKarecoM. Ee KamopuilHOCTh He mpeBblIaeT 165 Kkam Ha CTO
TpaMMOB MPOAYKTa. B cTa rpamMax medeHn Kpoiuka coaepkutcs 19 rpammoB Oenka, Bce 1ecaTh
TPaMMOB KUPOB, U COBEPILIEHHO HET yrieBooB. OcoO0ro BHUMAHMS 3aCITyKHUBAET XUMUUYECKUN
COCTaB KpoJInubel reueHu [1].

Kponuku TpaBosianabie ¢ ogqHokamepHbM HebombmuM (190-200 mL) xemyaxom. [l HuX
XapakTepHOW sBisieTcss aBTOKompodarus. Mcronb3yss 4acTUYHO TMEpeBAPEHHBIE pPAaCTEHUS
KPOJIMKHA OOpPETAIOT BO3MOXKHOCTh YCHIICHUS TIOJIE3HOTO IEHCTBUS NHUIIH [2].

Camoli KpyNHOM U3 MHILEBAPUTEIBHBIX 3aCTEHHBIX JKE€Jle3 SBIAETCS IME4YEeHb. JTO
MapeHXUMATO3HBIN OpraH, SBISIONINIICS OMOIOTHYECKOM TabopaTopueii opraHnu3mMa
brnaronmapsi BeIMOTHEHUI0O MHOXKECTBa (YHKIMI B opraHm3Me. B kauecTBe MUICBAapPUTEIBHON
JKeJe3bl OHA BBIACINSET B JIBEHAILATUIIEPCTHYIO KUILIKY YE€T4b, KOTOpasi MOBBIIIAET aKTUBHOCTD
MUIIEBAPUTENBHBIX (EPMEHTOB MOHKETYIOUHOM KeJe3bl U MUILEBAPUTEIHLHOTO COKa B IEJIOM;
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paclICIUIAEeT XKUP HA MEJIKHE KAaIUId U YCKOpsAET €ro nepeBapuBaHue. Takke IE€4eHb HMEET
MOTEHIMAI HEWTPaIU3UpOBaTh TOKCHMYECKHE BEILIECTBA, BCACHIBAEMbIE B KPOBb M3 IHILUA B
KUIIeYHHKe. B kieTkax neyeHu o0pa3yroTcs MOYEBbIE KHCIIOTHI, JCTIOHUPYIOTCS YTICBOBI B BUJIE
[JIMKOTeHa, TPaH(POPMHUPYEMOT0, B YACTHOCTH, U3 aMMHUAKa, BbIIEISIEMOT0 aMUHOKHCIOTaMu [3].

BniosiHe BO3MOXHO, 4TO pe3ysbTaThl UCCIEAOBAHUN MOTYT IOCIYKUTb HOPMAaTHUBHOMN
0a30il 11 COBEPIICHCTBOBAaHUS 3HAHUI B 001acTh MOPGOJIOTUU MEUYEHU KPOJIHUKOB MOPOJbI
«Benukan», a Takke U1 OLEHKM PEXUMOB HAKOIUICHUS W KOpPMIICHMs. B mepBble Mecslbl
BaXHEHIIEro mnepuojia pa3BUTHUs MUIIEBAPUTEIbHBIX JKEJIe3 OH XapaKTepusyeTcs Hauboliee
WHTEHCHUBHBIM POCTOM OTHOCHUTEJIBHOM MAacChl OPraHa U MaKCUMAaJIbHBIM Pa3BUTHEM IIAPECHXHUMBI.
Cranuu pa3BUTHS SMUTEIUATBHOM JKEJIE€3bl B MILIEBAPUTEIIBHBIX KeJle3aX HEOJUHAKOBBL. TO ecTh
reTEPOXPOHHBIN.

MBI cunTaem, 4YTO BETEpUHApaM OYE€Hb Ba)KHO 3HATh CTPOCHHME NEYEHH ISl UATHOCTUKH
pa3nuyHBIX WHQPEKIUOHHBIX, Mapa3UTapHBIX W HEMH()EKIMOHHBIX 3a00JIEBAaHUI W JIydIIETO
MOHUMAaHUS MATOMOP(OJIOTHUECKUX U3MEHEHU . 3HaHNE MAaKPOCKOIIUYECKOTO CTPOCHUS TICUEHH,
HECOMHEHHO, OO0JIerYuT paboTy BETEpUHAPHBIX Bpayell M BHECET 3HAYUTENIbHBIM BKJIAJ B
MOP(}OJIOTHIO ¥ BETEPUHAPHYIO TE€MaTOIOTHIO.

Heab uccieq0oBaHUA: U3YYUTh BO3PACTHBIE HM3MEHEHUS MHUKPOCTPYKTYpPBI II€UYEHU B
MOCTAIMOPHUOHAIEHOM MEPUO/JIE Y KPOJIUKOB.

Marepuansl M Meroabl. MccinepoBaHue TI€4EHM, a TaKKe  HM3TOTOBJIICHUE
TUCTOJIOTMYECKUX MPENnapaToB MNPOBOJWINCh B CIELHUAIBHOM IOMEIMICHUH IPO3EKTOPHS
BETEpUHAPHOW KIMHUKKA M B OJIOKE BeTepuHApHOW nabopatopum ¢akyinsTera BerepuHapuu u
arpomeHekMeHTa, Y Hupepcutera umenu [llakapuma r. Cemeit, AGatickoit oonactu PK B nepuon
¢ 2021 o no 1-it monoBunubl 2023 roga. Marepuan KpOJIUKOB ISl UCCIEAOBaHUS ObLT 0TOOpaH
nopoabl «Benukan» (n=8), BbIpallleHHBIX HA MUHU-KpOJINYbell pepme dakynbpTeTa Berepunapuun
u arpomeHexkMenTa Y Huepeuteta [llakapuma.

XKuBoTHple ¢ 1enpl0 OTOOpa MEUeHW AJs MCCIEOBAHUS YMEPTBIUIUCH KPOBABBIM
MeTooM ¢ coOmofeHreM EBponelickoli KOHBEHIMH O 3allUTe€ IM03BOHOYHBIX >KMBOTHBIX,
UCIIOJIB3YEMBIX Ul DKCIIEPUMEHTOB WIIM B HMHBIX HAY4YHBIX LelAx. g OmpenesieHus Macchl,
o0bemMa M JMHEHHBIX pa3MEpOB HCCIENYEMOro MaTepuaia €ro MpoBOIAT Mociie yOos KpoJuKa
KPOBSIHBIM MeT0/10M. [Ipu aHaTOMHUECKOM HCCIeJ0OBaHUHU 00pallaloT BHUMAaHUE Ha TONOrpaduio,
L[BET, KOHCHCTEHIMIO, IPABUIBHOCTh PACIIOJIOKEHUS OpPraHa, CBs3b C JPYTMMH OpraHaMHU,
COOJIIOJIeHHE TPABUIIBHOCTH KaXIOH JOJbKU. AOCONIOTHYIO Maccy MEYEeHH H3MEepsuld Ha
AJNIEKTPOHHBIX BECAaX, IPUYEM YBEIMYECHHE MACCHI ICYEHU U3y4aJd B HAIIPABICHUM YBEINYECHUS
Macchl Tea, TO €CTh OTHOCUTENIbHBIA 00bEM IIEUEHH K Macce Tesa ONpeessiii KaK MPOLIEHT.

ITpu u3ydyeHnuu crpoenus, Tonorpaduu 1 BacKyJIsIpU3aluy eYeHH KPOJIMKOB UCTIOIb30BaH
KOMIUIEKC METOJ0B MOpP(OJIOTMUECKUX HCCIIEOBAaHUM: TMpenapupoBaHUe, peHTreHorpadus
COCYJIUCTOTO pycila, IPEABAPUTEIIEHO UHBELUPOBAHHBIX PEHTICHOKOHTPACTHOM MacCoi, METOJ
BHYTPUTKaHEBOW HHBEKIUH, U3TOTOBJIEHNE IMCTOJOTHYECKHX ITPENapaToB.

Pe3ynbrarbl WM3y4EHHBIX THMCTOJIOTMYECKUX CPE30B PEAIM3O0BBIBAIM C IIOMOILBIO
cnenuanbHoil poronpuctaBku CANON PowerShot A640.
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Pucynok 1 — Iloaroroska A5 BJIa:KHOIO Npenapara nevyeHu KpoauKa

[ledens nTum mMeeT Oosee MPOYHYIO MEYCHOUHYIO CTPOMY, YeM Yy JIpYrux ampuouii u
pentuiuid. Ho on cnabee y mekonutaromux. [lockonbky neperopoaku napeHx1uMbl HEUETKHE U
IPOCIONKH COETMHUTEIbHON TKaHU OTUYETJIMBO BUIAHBI TOJBKO B MECTaX MPOXOXKACHUS KPYIHBIX
KPOBEHOCHBIX COCY/IOB, T. €. Y BOPOT IIE€UEHHU.

Ha BucnepanbHOM M KayJaldbHOM MOBEPXHOCTAX IEYEHHM JBYXJIETHETO KPOJIMKA BHJIHBI
COCYZbI, )KETYHBIE IPOTOKU U CYXOKUJIbHBIE CBSA3KH.

3452 6 1

PﬂcyHOK 2— KpOBeHOC]{Lle COCYAbI, )KCJIYHBIEC IPOTOKU U CYX0’KU/IbHbIC CBA3KH HA Bncuepa.m,Hoﬁ
H Kaylla.]'IBHOﬁ MOBEPXHOCTHAX MEYCHHU IBYXJICTHEI0 KPOJIMKAa.
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1. Bopora Bewsr (V. portae);

2. Kemunsplil npoToK (ductus cysticus) COCTOUT U3 KETYHOTO MPOTOKA (ductus choledochus) u
JKEITYHOI'0 IIPOTOKa B IeueHu(ductus hepaticus);

3. CanmpHHK(Omentum minus)

4. IleueHouHas aprepus (a. hepaticapropria);

5. Ilonocth kaynanbHOW BeHBI (v. cava caudalis)pacrmojiaraeTcsi Ha BBIIYKJIOM Kpae
JIOpCaJIbHOM IIOBEPXHOCTH IIEYCHH;

6. XKemunslil my3bIps (vesical fellea).

HeGoubiioe canbHUK TpencTaBisieT co00i TOHKYIO MIeHKy. HaunHaeTcs ¢ kayaaabHOR
CTOPOHBI TEYEHU, T. €. BOJU3M BOPOTHOM BEHBI, U PACIIOJAraeTcss BOKPYT MEXKIOJIbLKOBOTO
MPOCTPAHCTBA TIEYCHU W TepuepuvecKkux OTIENOB Me4eHU.To eCcTh: MPOJODKEHUE CBS3KH,
COCIMHSIONIEH TeYeHb C auadparMoil, HAYMHAETCS CEPIIOBUIHOM CBS3KOM WM KPYTroBOU
CYXOXHWJIBHOM CBSI3KOM, a 3aT€M KOPOTKOM IIONEPEYHON BEHEYHOU CBS3KOM, T. €. CyXOKWJIBHON
CBSI3KOM OKOJIO BEHBI, 3TH CBSI3KHU PACXOJATCS B 00€ CTOPOHBI U MPOAOIKAIOTCS C TPEYTOIbHOM
CYyXOXXHWJIBHOW CBSI3KOM Ha JIEBOM CTOPOHE IIEYEHHW M TPEYTOJIbHOM CYXOKHJIBHOM CBS3KOW Ha
MIpaBOil CTOPOHE MEYEHH.

JI1st ¥3y4YeHus THCTOJIOTUYECKOTO CTPOEHHUs Opaju KyCOUYKM IeueHu pasmepoM 1 cm3B
OJIHOTHUIHBIX MecTax U puxcupoBanu B 5-10% pacTtBope HeWTpalbHOTO opMannHa. 3aTeM UX
MPOMBIBAJIM B TMPOTOYHOM BOJE, Janee OOE3BOKMBAIM B CIHPTAX YBEJIMYMBAIOIICHCS
koHueHTpauuu (50, 60, 70, 80, 96 u 100 %). Marepuan yrioTHSUIM MyTEM 3alIMBKU B mapaduH.
Cpessl TOMMUHON 5-8 MKM TOTOBHJIM Ha poTanmoHHOM Mukpotome IT/A 186. T'oToBbie cpesb
TOJIIIMHOM 5 MKM OKpalluBajd IeMaTOKCHWJIMH-303MHOM, a Takxke Cypanom III u mpoBoamnu
MHUKPOCKOIIHIO TPH MOMOIIM MHKpockona Mukpomen-3 JIFOM 2410031 u ¢ororpaduueckoit
Hacajaku ¢ portoanmapatom CANON.

['ucTonornueckune mpenaparbl M3ydadd TaKKe C IMOMOIIbIO CBETOBBIX MHKPOCKOIIOB
MBU-1 (npu o6wvextuBe 20) u Jenamed-2 (oxymnsp GF-10, o6bextuss 20 u 40). CTpyKTypHBIE
€IMHHUIIBI IEYEHU U3MEPSIIN C TOMOUIBIO OKyJIsipMukpomerpa MbHU-15x.

[Ipy wu3y4eHHHM THCTOJOTHMYECKHX IIpernaparoB oOpamiaid BHHMaHUWE HA JUHAMHKY
Pa3BUTHS TTE€YEHOYHBIE TUIACTUHKU(OAJIKH), TENATOLMTHIM HA MUKPOCTPYKTYPY JKeJe3.

l'ucronoruueckue mpemapaTsl ObUTM H3TOTOBIEHBI HAMU B COOTBETCTBHH CO BCEMH
TpeOOBAHUSIMU, MPEABIBIIEMBIMU K TIOJI00OHBIM HCCIIEOBATENHCKUM O0OBekTaM. OKpalinBaHue
MPOBOIMIIN TI0 OOLISTIPUHATON METOINKE TeMaTOKCHUITMH-303HHOM [5].

O6paboTka mosydeHHOM uWHMOpMaIMK, TOJMydYeHHass Mporpammoit Statistica, Obuta
o0paboTaHa METOJIOM BapUallMOHHON CTATUCTHKH, TO €CTh PA3TIMUUS MKy BO3PACTOM KPOJIUKOB
OIICHUBAIUCH 110 t-mikane CThIOJICHTA.

Pe3yabTaThl HCCIe0BAaHUS M 00CYKIeHHE MOJYUYEHHBIX pe3yabTaToB. /[ ananmn3za
MaKpPOCKOIMUYECKUX TTapaMeTPOB MEUYEHH, B MEPBYIO OUepe/ib, ObLI MPOBEJICH aHAIN3 U3MEHEHUS
MaccChl OpraHa ¢ y4eToM e€ CTpyKTypHbIX dactei (Tabmuma 1).

Ta6auna 1 — U3sMeHeHne 6MOMETPHYECKHUX NIAPAMETPOB ME€YEHH KPOJUKOB MOPO/IbI
«Beaukan» B MOCTHATAJIbHOM OHTOTeHe3e (N=8)

U3 Hux:
Bospact u
o Macca JIeBas XBOCTaTas OIS
JKUBOM BeC JIeBas Ksagpar-na CocueBua-u
nevYeHun Hapy>KHas mpaBasi J10JIs C XBOCTaThIM o
’KHUBOTHOTO, M. ¢ o1 MEm BHYPTEHHAs [ v\ S JOJISt OTDOCTKOM BIif OTPOCTOK
(xr) ’ | MEm, T ’ M+m, r P M+m, r
r M+m, T
1 2 3 4 5 6 7 8
15 mas 13,08+ 4,04+ 2,66+ 1,30+ 1,96+ 2,44+ 0,65+
(0,220) 0,01 0,02 0,02 0,01 0,01 0,02 0,01
1 mec 60,64+ 18,73+ 12,37+ 6,06+ 9,09+ 11,33+0,01 3,03+
(0,430) 0,31 0,04 0,08 0,06 0,09 0,01
3 mec (1,945) 97,49+ 30,12+ 19,88+ 9,74+ 14,62+ 18,23+0,04 4,87+
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0,21 0,04 0,01 0,08 0,02 0,01
1 2 3 4 5 6 7 8
8 mec (3,480) | 131,31+ 41,21+ 24,26+ 11,24+ 21,61+ 26,73+0,06 5,72+
0,22 0,04 0,02 0,02 0,04 0,02
12 mec 136,31+ 42,64+ 22,04+ 14,26+ 22,42+ 26,40+0,06 7,02+
(3,760) 0,22 0,04 0,02 0,02 0,04 0,02
18 mec 341,01+ 103,6+ 69,07+ 33,2+ 50,26+ 65,01+0,02 18,01+
(4,220) 0,26 0,07 0,06 0,06 0,04 0,01
24 mec 276,6+ 82,3+ 62,1+ 25,3+ 42,4+ 50,3+0,49 14,2+
(4,340) 2,05 0,72 0,59 0,46 0,67 0,12
48 mec 2446+ 73,6+ 58,3+ 20,6+ 38,3+ 41,4+0,48 12,2+
(4,347) 2,04 0,73 0,58 0,46 0,63 0,15

*[loxazamenu docmoseprocmu 0anuwix cocmasiiem P<0,05

[Ipu n3yyeHHH MakpOCKOIIMYECKUX [apaMeTPOB MEUEHHU Yy KPOJIMKa Mopois! «Bennkan»
ONpeNessiiM WIECTh aHATOMUYECKHX YacTel MEYEeHM: JIEBYIO HApY’KHYIO, JIEBYIO BHYTPEHIOMO,
[IPaByl0, KBAaJIpaTHYIO XBOCTAaTyl0 JOJI0 C XBOCTaTbIM OTPOCTKOM U cocueBUAHBIM. Ilpu
COTOCTABJICHUM 3HAYEHHMI Macchl MEUEHU KpPOJHKa OBbLIO BBIIBICHO, YyTOoMacca meueHu 48-x
MECSIYHOTO KpOJIMKAa yBeIHuwiack B 24,52paza, 1Mo CpaBHEHUIO C TISTHAAIATHIHEBHBIM
KpPOJIbYOHKOM.

Jlanee Mbl CpaBHHIIM OTHOCHUTEJBHYIO Maccy J0JIel MeYeHn KpomKoB. CpaBHEHHE OBLIO
MPOBEJICHO C YYE€TOM POCTa XKHMBOTHBIX (B mporecce oHToreHesa) (Puc. 3).

120

100 B negas HapycHAA

W egas GHYMPEHHAA

80

B npasas

60

B xgaopamuas

B xgocmamas

40

Cocyesuonwiii

20

15 nuB 1 mec 3 mec 8 mec 12 mec 18 mec 24 mec 48 mec

Pucynok 3 — /lnuHaMuKa OTHOCUTEJIBLHOI Macchl (%) m01eii meuyeHn KpoJimKa
nopoasl «Beankan»

Hamu u3Mmepsiinch miects A0Jei MedeHH KpoJMKa Mopojbl Benukan: jeBas HapysKHas
cocraBmia 30,9 % ot obmieit Maccel oprana; jeBas BHyTpeHHsS - 20,4 %; npasas gons - 10 %;
KBajpaTHas 107 - 15 %; xBocTaTast ¢ XBOCTaThIM OTPOCTKOM -18,7 % u cocoukoBas momst - 5 %
MAacCCHI IIEUYEHH.

JleBast 60KOBast 0JIs1 UMEET HanOOJIbIIICE Pa3BUTHE. DTH JaHHBIC COTJIACYIOTCS C TAaHHBIMU
JIpyTUX UcclieaoBaTeneii [6].
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[Ipogomxkasi HamM HCCICNOBAHUS, W3 TMOJIYYCHHOTO Marepuaia Mg U3Y4YCHUs
THCTOJIOTUYECKOM CTPYKTYPHI TICUSHH KPOJIUKA OBLITH ITOATOTOBIICHBI TUCTOJIOTHYECKHIE CPE3bI.

Tucmonozuueckoe cmpoenue neueHu Kpoaukanopoovl «Benukany.

['ucronoruueckoe CTpOCHUE MEYeHH 24-MECSIYHOTO KPOJIMKAa 0TOOpPaKEHO Ha pUCYHKe 4

yeenuuenue — 40, yeenuuenue — 100

Pucynok 4 — I'ncrosiornyeckoe cTpoeHue NeYeHu KPOJUKOB MOpoabl «Beaukan» (Bo3pacT 24 mec)

1- BHYTPHUAONBKOBAs BEHA,

2 — CHHYCOWTHBIC KaHJISIPHI,

3 — mevyeHoyvHasl MacTuHKa (6ankn);

4 — TenoTONHUTHI (a- OTHOSAICPHBIN, O-TBYXSICPHBIN );

5 — Tpuana;

6 — Tpabekyna;

7 — rpaHyJUIMPOBAaHHAS ITUTOIIa3Ma.

B rucronornueckomM uccienoBaHUN — BHYTPHAOJBKOBAasE BEHA pACIONOKEHA MEXIY
TpaOeKyiaaMu, B MapeHXUMe XOPOLIO BUIHbI CHHYCOWIHBIE KaWJISPhl U IEYEHOYHbIE MIIACTUHKU
(6anku). BHyTpH TIIaCTUHKM Y€TKO BHJHBI T€MATOIMTHI CPEIU KOTOPBIX €CTh OJHOSICPHBIC U
IByXsJepHble. ['enaTouuThl MMEIOT TPEYrojibHYI0, OBaJbHYIO, OKpyriyio ¢opmy. B nentpe
MEXTy JOJTbKaMHU PaCTIONIOKEHBI — TPHAJIBI, C KPYITHBIM XOPOIIIO 3aMETHBIM BBIBOIHBIM IIPOTOKOM.
MexnonbpKoBasi BeHa HEOOJBIIOTO pa3Mepa, CI0KHOW (OpMBI, MPOCBET KOTOPOH 3amoJIHEH
(OpMEHHBIMH DJIEMEHTAMU KPOBHU, CTEHKAa BEHBI MO 3aMETHA. ApTepHallbHbIe KPOBEHOCHBIE
COCyAbl XOpOIIO BHUAHBI, B CTEHKaX apTepUalbHBIX COCYJOB XOpOILIO BH3yalU3UPYyETCS
MBILIEYHBIN CIOM.
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CpaBHeHHMsI THCTOJIOTMYECKOI0 CTPOEHHsI NeYeHM KpoJumkoB. Ilpu uccinenoBanuu
BO3PACTHBIX U3MEHEHUI MUKPOCTPYKTYPBI [IEYEHH B MTOCTIMOPHUOHAIILHOM MEPUOE Y KPOIHKOB
OBLIIO BBISIBJICHO YTO HAOIIOAI0Ch YBETUUYEHHUE TIeueHu 110 24,52 pa3 B BO3pacTe A0 YEThIpeX JIET
MATHAALATHHEBHOTO KPOJIbYOHKA. B eueHn Me10JIbKOBBIE IPAHHULIBI (TPaOEeKyJIIbl) Y KPOJIUKOB
HE MPOCIIEKUBAETCS SIBHO.

BoiBoabl. 1. Pe3ynbTarhl HalIMX UCCIeI0BAHUU MOTYT CIIYKUTh B Ka4eCTBE HOPMaTUBHOM
OCHOBBI JUIsI COBEPIIEHCTBOBAHUS M HAKOIUIGHUS 3HAHUH B 001acTd MOP(OJOTHUH IEYEeHU
KPOJIMKA, a TAKXKE IIPHU pEKUME KOPMIICHHUS.

2. Hanbonee Ba)XHBIM MIEPUOIOM B TOCTHATAJIHLHOM OHTOT'€HE3€ POCTa M Pa3BUTHS IEYECHU
Jqy4lle BcCero HaOIIoAaeTcs NEepBbIA Mecsll >KU3HU, KOTOpBIM XapakTepusyercs Haubolee
MHTEHCUBHBIM POCTOM OTHOCHUTEJIBHOM Macchl opraHa (I€4e€Hb YKPOJIMKA JIOCTHIAeTCsl CBOEIrO
pazButus oT 18 no 20 mecsueB. Ha 3ToM ypoBHE CKOPOCTh POCT OPraHOB COXpaHseTcs 10 2-3
Mecsila, a 3aTeM HAaCTy[aeT CHM)KEHHE CKOPOCTb POCT OPraHOB) U MaKCHUMAaJIbHbIM pPa3BUTHEM
MapeHXHUMBbI

3. [lonmy4ueHHbIe JaHHBIE JOTIOIHSIOT CBEACHHUS O Bo3pacTHOW Mopdoioruu medenn. To
€CTh OH MOKET BHECTH 3HAUUTENbHBIN BKJIa1 B MOP(OIOTHIO.

Pexomenganmu. Pe3ynbTaThl HCCIIEI0OBAHUS CTPOCHUSI MUKPOCTPYKTYP KpPOJIMYEH ITEYEHU
B 3aBHCHUMOCTH OT BO3pacTa, HUCIOJIb3YIOTCS KaK MCTOYHHKK MaTepuana, HeOOXOAMMOIO IS
pacuIupeHusi, TOMOJTHEHHS U MPAKTUYECKUX 3aHATUN UHPOpMALIUA O MOP(OJIOTUN U TUCTOIOTUH
MIEYECHHU.
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YCemeii kanacvinviy Lllokopin amvinoazul yrueepcumemi, A6aii o6vicet,
Kasaxcman Pecnybnukacol
2«BKILIOCy JKIIC — Iwigvic Kazakcman aybvll WApyaublisblebl madxcipube CmanyuaCs.
Ockemen K., Kasaxcman Pecnyonuxacul

AHJaTna. «AJbIm TYKBIMABI Y KOSHBI OayBIPBIHEIH MOP(]OIOTHACH 0acKa Vil xaHyapiaapbIMeH
CaJIBICTBIPFaH/la OKY oieOMeTiHIe a3 KaMTBbUIFaH. Y# KOSHBIHBIH OaybIPBIHBIH JaMy 3aHIBUIBIKTapBIH
MOCTHATANB/1 KE3eHIHAE 3epPTTEY OHBIH OJICYETiH allyFa FaHa eMec, COHBIMEH KaTap BETepHHApHsS YLIIH
MaHBI3AbI OOJBIT TaOBUTATHIH METaOOMKAIBIK OY3bLTyIap/IbIH aJIBIH alyFa MYMKIHIIK Oepexni. byn o3
Ke3eTiHJe >KACTHIK KOHE JaMyAbIH MaHbBI3IBI KE3€HIECPIH eCKepe OTHIPHIN, OaybIpIbIH MOPQOIOTHACHH
3epTTey YUIIH «AJBI KOSHBIHA 3€PTTEY KYPrizyre HTepMenesi.

Y# KOAHOApbIHBIH ac KOPBITY JKYHECiHIH ©3iHOIK epekmenikrepi Oap. YW KosHIApel -
MI6MKOPEKTIEp, ONlap VIIH TaNIIBIKKa 0ail TaraMIpl KOPBITY KHBIH, OHTKEHI OJapblH acKazaHbl Oip
KaMepaJbl )KoHe alTapibikTail keemai. COHbIMEH KaTap, OJIap/bIH ac KOPBITY JKOJaphl keOiHece ociMIIiK
TaraMJIapblH THIMAI CiHIpe aaMaiabl. ACKOPBITY epEeKIICNIKTepi MEH oJeyeTiH 3epieiiey Mal
[IapyanIbUIBIFBIHBIH SKOHOMUKAJIBIK THIMIUTITIH apTTHIPyFa MYMKIH/IIK O€pPETiH aChLT TYKBIM/IBI MaJIIapabl
ecipy MpOLEeCiH OHTANIaHABIPAIBL.

ToxipuOe FbUIBIMFA, FBUIBIM MpaKTUKara YikeH ocep ereli. COHABIKTaH Ja KeJeleri 30p
MIHIETTEp — XaJBIKTHIH FackIpiap 00ifbl 0i3re »eTKeH O0ail ToKipuOeciH KUHAKTAI, JKaJIblIay, FRUTBIMU
TYPFBIIaH TEKCEPY, OMipre, OHAIPICKe HTi3Y.

3epTTey HOTHXKeNepl OKy yaepiciHe, atan aiTKanga — «’KaHyapnap aHaTOMUSCEI, «JKaHnyapnap
dmnonorusacey, «KyKmansl emec aypylapAblH AWArHOCTUKACHl KOHE TEPANMsChD) IOHAEPIH OKyFa
enrizineni. Connaii-aK BeTeprHAPHS )KOHE arPOMEHEPKMEHT (haKyJIbTETiHIH aHATOMISUTBIK MYPaKaibIHBIH
9KCMOHATTAPBIH TOJBIKTHIPY YIIiH IpermapaTTap skacay OOJbI TaObUIadb.

Tipek ce3mep: ac KopbITy Oe3zmepi, Oaybip, ©T KOJAAPHI, MEKPOKYPBUTBIM, MUKPOIIMPKYJISIINS,
alMHYyC, TpUaaa, CTpoMa.

AGE-RELATED CHANGES IN THE MICROSTRUCTURE OF THE LIVER
POSTEMBRYONIC PERIOD IN RABBITS

Zhakiyanova M.S.!, Master of Veterinary Sciences
Sailgazina S.M.2, Candidate of Veterinary Sciences
Temirova A.S.%, Master of Veterinary Sciences

INJSC "Shakarim University of Semey"Abay region, Republic of Kazakhstan
LLP "VKSHOS" - East-Kazakhstan agricultural experimental station,
Ust-Kamenogorsk city, Republic of Kazakhstan

Annotation: The morphology of the rabbit liver of the "Giant" breed, in particular, is covered in
the educational literature to a lesser extent compared to other domestic animals. The study in the postnatal
period of the patterns of liver development in a rabbit allows not only to reveal its potential, but also to
prevent metabolic disorders, which is important for clinical veterinary medicine. In turn, this prompted us
to conduct a study of the rabbit "Giant" to study the morphology of the liver, taking into account age and
critical phases of development.

The digestive system in rabbits has its own characteristics. Rabbits are herbivores, it is difficult for
them to digest food that is rich in fiber, because their stomach is single-chambered and has a significant
volume. In addition, their digestive tract often cannot effectively digest plant foods. The study of the
features and potential of digestion will optimize the process of breeding animals, allowing to increase the
economic efficiency of animal husbandry.

Experience has a great influence on science, science on practice. Therefore, the following tasks are
promising - to collect and generalize, scientifically verify, implement in life and production the rich
experience of people that has been passed down to us for centuries.

The results of the study will be introduced into the educational process, namely in the study of
disciplines - "Anatomy of animals"”, "Physiology of animals ", "Diagnostics and therapy of non-
communicable diseases". As well as the manufacture of wet preparations to replenish the exhibits of the
anatomical museum of the Faculty of Veterinary Medicine and Agromanagement.
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Angarma. Makajana MyHail cajachblHIa KOJIJAHBUIATBIH OMOTEXHOJOTHSUIAPABI d3ipiiey YIIiH
MEPCIICKTUBTI OOBEKT PETIHAC MYHAH-IMYJIbCUSIIAYIIIBI OCJICSH LTI 0ap MUKPOOPTaHU3MIEPII 3ePTTCY
HOTIDKEJIepl KeNTipinreH. 3epTTey HbICaHBI « AKIHT€H» MYHal KeH OPHBIHBIH OHJIPICTIK YHFbIMaNTapbIHAH
OKILIayJIaHFaH, MyHaii sMynbcusiiay unuekci 50% - nan xxorapel Pseudomonas aeruginosa (D1, D2, D3,
D7, T5) nakpUIBIHBIH 5 IITaMbl OOJBI, OYJI ONApAbI AKOJOTHSJIBIK OHMOTEXHOJIOTHSUIAPABI d3ipIeyie
(buopemenuanus, MyHall OHIIPYIi apTThIPy) MaigamaHyra MYMKiHmiK Oepemi. JXKymbicta mocTypii
mukpoouonorusuiblk (Kox omici, cupekrey ery omici), reHetukanblk (16s RNA ren ¢parmeHTiHIH
PETTLTIrH aHbIKTaY), hu3nKa-XuMusIIbIK oaictep (Kymep ofici) KonpaHbUIab!.

MyHaii HMHIEKCIH 3€pTTey HOTHXKECiHAEC P. aeruginosa NaKbUIBIHBIH O€C INTaMHAH MyHai
SIMYIBCHIIAY KACHETI KeJleci TOPT MTaMMIa aHbIKTaIbl P. aeruginosa (D1, D2, D3, T5), mep3imi Kaiita
eryMeH y3aK cakray ke3iHme Oy kepcerkim 22-10% - man temenaeni. Kepicinme, P. aeruginosa D7
MYHal-3MyJIcHsUIay bl OenceHaiiri ekinmi xbutbl (2020 k.) 6actankst 52,5% - nan (2021 xk.) 61,0% - ra
Jielin ecti, comaH keiin 3-mni xbutel (2022 x.) cakray kesiHge 56,5% - ra meiiin Temenzaeni. ['eHomra
OaiinaHBICTHI OeNTiNiep cakTay MPOIECiHIH ©3repyiHe a3 YIIBIPaWThIHEI Oenrinai. MHUKpoopraHu3MIepIiy
MYHai/Ibl SMyJibcusiiay KaOinerine »xayan Oepetin ym redai (IChAA, rhl, srfA) ansikray sxypriziami. 4
mrrammza hla skone SrfA renaepi anbikranasr: P. aeruginosa D1; P. aeruginosa D2; P. aeruginosa D3; P.
aeruginosa D7. Xypri3iireH reHeTHKaIbIK )KOHE MUKPOOHOJIOTHSIIBIK 3epTTEYJIep HOTIKECIHIE MyHal
OHEPKACiOiH/IE IKOOHMOTEXHONOTHSIIAPIBl JAMBITY YIIIH IEPCIEKTUBANIBI HBICAHJIAP PETiHAC 2 HITaMM
taranael - P. aeruginosa D1 (Ess 51,1%) xone P. aeruginosa D7 (E4s 56,5%).

Tipex ce3aep: Mukpoopranusmaep; KadarTapAblH MyHail OepyiH apTThpy; Omopemenuaius;
MyHa# dMYJILCUSCH]; OrocypdakTaHT.

Kipicne. Xaptsl raceipnan Oepi Oi3/iH eniMi3/ie K€H OpBIHAAPBIHBIH MYHail OepyiHiH
TeMeHJiey ypaici Oaiikanansl. 1950 xpuigapMeH calbICThIpFaHAa MyHail eHAIpy €Ki ece a3zaibl
[1]. Kazipri yakpITTa jxep KOHaybIHAa MYHai KOpbIHBIH 70%-/1aH acTambl Kajaabl. 1965 xbuinan
Oacran mamameH 14 MIpI.TOHHA BIKTUMAaJl AJBIHATBIH KOPJIAPIBI XKEp acThIHAA KaJIABIPIBIK.
MyHait eHzipy Ko3(hGUIMEHTIHIH y3aK Mep3iM/Ii TOMEH/EY1 KOopJap/ibl Urepy Ke3iHje eHIipicTi
YIFAWTYIBIH 3aMaHayH 9IICTEePi KOJIaHBUIMANTHIHIBIFBIHA OATaHBICTHI.

Mymnaii misrFapy sl sxorapsuiaTyabie (Microbial enhanced oil recovery - MEOR) werisri
MIHJIETI ~MHKpOAF3aJlapAblH  OHIMJIEpIiH TaWJalaHblll, MYHAWJIbl IIBIFAPBIN  ATyJaFbl
KUBIHIIBUTBIKTHI TYFBI3aThIH KACHUETIHIH Oipi - TYTKBIPIBIKTHI a3aiTy jKOHE Ka0daT KBICBIMBIH COII
Herizne apTTeipy Oonbin keneni. MEOR TexHomorusicbiHaa MUKPOOTHIK METaOOIUTTEp MyHal
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Ka0aTbIHBIH TiKeJeW ImiHAe Ty3uIeni, SFHH METOOONM3M OHIMIEPIHIH acep €Ty THIMALIIT
apTThIPbLUIAIbL.

XKanmer myHaiinpl OeltapanTaHIbIpaTbiH OaKTEepHsUIApALIH €Ki ToObl Oap. bipinmrici
KOMIPCYTEKTEp/l TOTBIKTBIPaAbl (KOMIPKBIIIKBUI Ta3bl MEH CyFa buabipatajsl). COHFbLIAPHI
IMYJIbCUSUTAYIIBl OakTepusuiap. Omap MyHail sMyJbCcHsuiay OelCeHAUTIriHE ue OSTTIK OenceHIi
3artapasl (BB3) Gesinm mibFapassl xKoHEe MyHall KOMIPCYTEKTEpiH Oacka MUKPOOpPTraHU3MACPIIH
KoJJlaHybIHa Oerimeiai [2].

MyHaii sMynbcusiiay OeJIceHauIiri — MuKpoar3anapabiH bb3 nmpoayieHTTepinie MyHan b1
JHCTIeprupieyre KaOuIeTTiir, ssFHM OaKTepHsulapAplH MyHaliMeH OaiIaHBICBIHBIH THIMAUTIITIH
apTThIPAThIH €H KIIIKEeHTall MyHall SMYJIbCHAICHIHBIH TY31TYI.

buocypdakrant (6nobb3) — 6umobb3 Oousbin keneTin, MyHall ©HEPKICIOiHAe MYHANIBIH
HIBIFYBIH BIHTAJIAHBIPY, SFHU TYTKBIPJIBIKTBI TOMEHIETII, CyOCTpaTKa aare3usuIanbll MYHaHIbIH
IMYJIbCUsIIaHyBIHA dcep eTeni [3].

Ocpl MakcaTKa Heri3fielireH MeTabOoNUTTepHAiH TY3Ulyl, 3epTTEJeTiH MHKPOOpPTraHU3M-
JepiiH MYHail dMyJIbCHsIAy KAcHeTi COFaH jkayar OepeTiH TeHiHiH OoiyblHa Tikenei Oaiina-
HBICTHI. bakTepusnapasia kemnurinirinae reaoM Oip genrenek JJHK MonekynacbiMeH YChIHBUTFaH,
KONTereH OakTepusyiapAa COHBIMEH KaTap IUlasMujpanap 0ap - OJapAblH HeJlepiHe opTypi
naiganel KacuerTepAi OepeTiH OipHeme TEeHIEpACH TYpaThlH IMaFbiH XpomocoMmanblK JIHK
MOJICKYJTaJIapbl: OPTYPJIi KOPEKTIK 3aTTapbl SHEPTUs KO31 peTiHAe naiganaHybiHa OailIaHbICThI
coiikecinmie aptypiai bb3 G6eneni sxone Genceninikke xayar Oepesi (MbpIcaibl, MyHall bIABIPATY,
KBIIIKBUT HEMECE ra3 Ty3y T.0.).

MymHaii eHAipiciHe KOJJAaHATHIH OMOTEXHOJOTHsIIapa MUKPOOPTaHU3MACPAIH SMYJb-
CHsIay KaCHEeTiH HETi31HeH €Ki cajaja maijananaapl: OHopeMeananus KoHe KalIbIK MyHaHIbIH
HIbIFapybiH skorapaatysiHblH (MEOR) MUKpOOHOIOTHSIIBIK 9IICTEDI.

MukpoopranuzMJIep/iiH y3aK OMIpIIEHAITH KoHe OeJICEHUIINH CaKTayblH K€H TapajFaH
ozicTepiHiH 0ipi — MUKpPOO JaKbUIJapbIH XKaHa KOPEKTIK OpTaFa JICIH-OJICIH KalTaam erin Typy.
JlereHMeH, MUKPOPTaHU3M/IEP JAaKbUIIAPbIH )KaHA OpTara €KKEH CallbIH 0JIApIbIH OCJICEHIITITIHIH
TOMEHIIEYyl HeMece >Korapbuiaybl BIKTUMaT [4]. Ocbl BIKTUMAIABLIBIK JEHTEHiH Tycipy
MaKcaThIH/Ia IITaMMIap/Ibl CaKTay TOCUIIEPl apKbUIbl CaKTay 9/1iCi KoaaHblaa 6actarad. Jypsic
CaKTaJfaH MUKPOOPTaHWU3M JaKbULIApbl OENCEHAUNrH OHJIaFaH >KbUIAap OOWBI >KOFaNTHAYbI
MYMKIH.

CakrayablH HEri3ri MakcaThl — jKacylIaJapIblH TIPIIUTIK OPEKETIH KoHE AaKbUIAAPIABbIH
Ta3aJBIFBIH CaKTay, MyTallUsUIapIIbIH ©3repyiH Oosmbipmay. LllTammapabl KyMbIC JKaFaaiibiHa
ycTay, OJIap/bIH KYHJIbI KACHETTEPIH caKkTay, 0acTanmKbl 3epTTeyAeH OacTar SpTYp.ii OMOTOTHSUIBIK
OHIMJIEp/l OHIIpyAe KOoJJaHyFa ACiH, MUKPOOPTaHU3MACPMEH Ke3 KENTeH NEpIiK KYMBICTBIH
MaHbI3[Ibl MIAPThl  OoybIT  TaObUIanbl. KocimopblHAApAbl MUKPOOpPraHU3MIEPIIH  Ta3a
JMAKbUITApbIMEH KaMTaMachl3 €Ty YIIiH oJapIsl OMOTEXHOJIOTUSIIBIK KAaCHETTEePIHIH Kayinci3irin
Oaxpl1all OTBIPBIN, CaKTay >KaFAalibIHAAa YHeMl OenceHal Kyhae ycray Kaxer. Cakraynabl
KaObUIIAy bl TaHJAy oOJEeTTe >KaOIBIKTBIH, CAKTay OpPHBIHBIH JKOHE IKETKUIIKTI OUIIKTI
KbI3METKepJiepAiH 00ybIMEH aHbIKTaNIaabl [5].

bipak, mMukpoopraHu3Maep MaKbUIIAPBIH TYPAKTHl KaiiTa €TyMEH KaMTaMachl3 €Ty/e
Oipkatap MaHbI3bl KeMiuTikrep 6ap. OnapablH eH 06acThIChl — Keibip MOPQOIOTHSIIBIK JKOHE
buznonorusIbIK 6enriiepiH xoranysl. COHBIMEH KaTap, )i KaidTa ery koOiHece TaKbUIIapablH
OMOXUMUSUIBIK O€JICEHIUIINH TOMEHAETET].

Ocbiran 0aliaHbICThI, MyHall OHAIPICIHIE KOJAAHATHIH APPEKTUBTI OMOTEXHOIOTHUSIIAP
KYypacThIpy/a HETri3T1l KypaylbIChl — MHKPOOpPTaHU3MIEpIl cakTay OapbIChIHIA OJIap/AblH
OMIpILEHIIrH )KOHE MaKCaTThl O€JICEHAUTITHIH TYPaKThUIBIFBIH 3ePTTEY 6T€ MaHbI3/IbI.

3epTTey MaTepuasaapbl MeH JdicTrepi. 3eprTey 0OBEKTLIEpl PETIHIEC JKEPACTHIHIAFbI
IKOJIOTHSUIBIK JKyHeneH OeumiHim anblHFaH, y3aK yakbIT (2019-2022 sxok.) +4°C cakTaiblHFaH
)KOFapbl MYHalH3MYyJIbCHSJIAYIIBI KacueTke ue Pseudomonas aeruginosa JakbUIbIHBIH 5 HITaMbl
kongaususl: (TS5, D1, D2, D3, D7). XepacTbl TeXHOTEHII SKOXKYHE - «AKIHIeH» KeH OpPHBIHBIH
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OHJIIPICTIK OYpFhUTAYBI: MyHal KabaTTapeiHbIH TepeHairi — 600-700 meTp, 6acTankpl KOWHAYIIBIK
KbICBIMBI — 6,2-12,8 MIIa, Temneparypacsl — 40°C.

XKymbicta myHait smynbscusuiaymbl 6akrepusiiap EITA (er-mentonast arap), EIIC (et-
MEeTOH/IBI COpITa) KOPEKTIK OpTachIHa OCICECHAIPUII KOHE CaKTaIBIH/bI. MUKPOOpTraHu3MACPIIH
cakTay TopTiOi: op 1-2 aii caiibin EITA opraceinga cranaapTTsl Kosonusaan cyitblk EIIC oprara
KaiiTa ery apkplibl, +4°C Temrmeparypaia cakray.

CHHTETHKAJBIK TJIMIEPUH — OYJI MPOMIICHHEH aJbIHFaH YII aTOMIbI CIUPT, MYHAHIbI
KaiiTa eHJeyiHIH eHiMI peTiHae ycbiHburaH [4]. Iluki myHaii — Oy Tikenel yHFbIManapaH
ajbIHATBIH MyHall.MyHail KabaThlHAaH MYHall IIBIKKAH Ke3[€ MYHAWAbIH KypaMbIHAA Tay
JKBIHBICTAphl OOJIIIEKTEPl, Cy KOHE OHJA epireH Ty3aap MeH raszaap Oosaael. OHBI AKCIOPTTAY
HEMece JKETKI3y YILIIH IIMKI MYHAHJbl ©HEpKACINTIK OHACY KaKeT: OJaH Cy, MEeXaHHKAIIbIK
KoCIayiap, Ty3/1ap *oHe KaTThl KOMIPCYyTEKTep JKOUBLIA bl )KOHE Ta3 HIbIFapbliasl [6].

MuKpoOpraHu3MACPAIH MYHAaHIMyNbCUsIAy KAacHeTiH aHbIKTay yirH E8  cyifpik
MUHEpAJaHFaH OpTaJla MUKPOOPraHU3MIEp YIUiH KOMIPCYTeK 3aThl PETiHJE KhI3MET €TEeTiH -
rimnepuaai (20 r/m) kocemn 40°C xarmaiiga ecipinreH TOYJIIKTIK JaKbuIIap ajdblHaAbl. MyHai bl
JTUCTIEPCUSTIANTBIH Onocyp@akTaHTTapAbl Ty3y KaOLIeTTUIIr IJIMIEpUH OpTachlHIA albIHFaH 1
TOYJIKTIK MUKPOO CYHBIKTBIKTHI (IIeHTpUdyTanaycei3) 48 caraT apalbIFbIH/1a MYHAHIMYITHCHUSUTBIK
unaekcTi (E48) ambpikTaymeH 3epTrenai [7]. DMynbCcHsiHBI aHBIKTAy YIIiH TUApohoOTH (a3za
perinne «Axinren», «Kapaton» xoHe «Makart» KEH OpBIHIAPBIHBIH IIHKI MYHaWbI
naiganaHbUIAbl. AKIHTEH» KEH OPHBIHBIH INMMKI MyHaubl: a3 kykiprri - 0,15 — 0,28 %, a3
napadunzai — 0,88 %, THFBIBABIFEI 842 — 905 kr/M°. «KapaToH» KeH OpHBIHBIH LIMKi MyHAHB:
KYKipTTi - 0,52—1,29 %, napadunni - 0,28-4,23 %; conbIMeH Katap, achanbT )KOHE CHIIMKATEeNIb/I1
ITARBIpIap Ke3JeCe i, THIFbI3ABIFSI - 885-918 kr/M. «MaKaT» KeH OpHBIHBIH IIMKi MyHAibI: a3
KykiprTi - 0,25-0,28 %, mapadunmi - 0,25-0,8 %, Teire3abiFs! - 803-895 Kr/M°.

MyHaii el cyibIITy KabiieTiHe OailIaHbICThI OMOJIOTHSUTBIK CYp(aKTaHTTapABIH TY31LTyiHE
xayan 6epeti IChAA, rhlA, srfA rernmepi 16S rRNA uerizinae ansikransi [8,9].

[Tonumepazasl Tiz6ekTi peakuus (IITP) omicimen renniy Oenrini Oip ¢parMeHTTEpiH
3epTTey apKbUIBI MIpaiiMepiep/i TaH1ay MaHbI3Ibl AJIEMEHT OOJIBIT KeJe/Ii.

I[ITP omici 12 pl KoCHachIHBIH >KAIIbl albIHFAH KOJEMIHJE OPBIHAAIIBL. 3epTTey
peakmusicelH 6actay yuriH StartWarm HS-PCR Mix bICTBIK JaiiblH KOCTIAChl KOJAHBIIIbI.

Pamuaonunun, cypdakTuH, NUXEHU3WH TEHAEPIH aHBIKTAy YIIIH KeJecli mpaitmepiiep
KOJAaHbLIBI (KecTe 1):

1 - kecte — 3epTTenrex renaep xdHe IITP enimMiniH y3bIHABIFBI

IITP-enimi-
MakcatTsl . . .
Ne rerne IIpaiimeprep peTriniri HiH y3bIHIBI- | Jlepekke3
ep FbI (K.H.)

Psa-srfA-F 5’-TACACCCGGCGCACAGGCAGGAC-3’

1| sriA Psa-srfA-R 5- TCAGTCTTCCTGGCGCAGATCGC-3 | 209 PP [10]
Psa-rhlA-F 5-ATGCGGCGCGAAAGTCTGTTGGTA-3’

2| rhiA Psa-thIA-R 5’-TCAGGCGTAGCCGATGGCCAT-3’ 887 bp [11.12]
Bl-IchAA-F 5’-
CCCGGCACAAGTGTTTCAAATTTGAGC-3’

5 IchAA BI-IchAA-R 5°- 1490bp [13]
GCCTTTTGGACGGCCCGTTGTCCCGG-3’

[ITP ammmudukanuscel (Applied Biosystems™Veriti™ 96-Well Thermal Cycler) sxorapsi
TEXHOJIOTUSUIBIK amIuTudukaropaa xyprizunai. IITP temneparypanbik pesxumi:1- ke3eH — 5 MUH.
yakpITTa, 1 ki - 95°C; 2-kezeq — 95 °C -1 muH., 70 °C- Imun., 72 °C -1 Mun.—30 nuki; 3-ke3eH
— 72 °C- 4 muH.— 1 1mki1, 4 MUH. - 0.
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IITP enimi (2 mxi) Bio-Rad rens-snexrpodopesinae 1% araposnsl renbMeH 3epTTeNiHIL.
IXTBE snexrponrsl 0ydep naiinanansuiasl. Keiiin, seprrenren [ITP enimin Tazanay ymin EPPiC
FAST Enzymatic Post — PCR immediate Cleanup peareHTTiH KougaHbuLnsl (A&A
BIOTECHNOLOGY, Poland). EPPIC Fast depmentrepi 37 °C ke3inae aktusTi 6oisir, 80 °C
WHKYOAIMsIay YaKbITBIHIA | MUHYTTa TOJIBIFBIMEH TEPMUSIIBIK Oencenaipinai, oy [1TP-na xwui
naiganaHblIaTRIH - CTaHAApTThl  Oydepnepae o kypri3ingi. Mukpoar3amapablH —TeHISPiHIH
eHIpylIiHiH XaTtamackiHa coiikec ExTerminator Nucleotide dye terminators removal kit for
DNA cycle sequencing reaction samples version 1117 (A&A BIOTECHNOLOGY, Poland)
JKUBIHTHIKTBI KOJIIaHy apKbutbl 16S rRNA (parmMeHTTi-060TIKTEPiH XKYHeNey Ky3ere achIpbUIIbL.
8-kanmmtsapisl 3500 Series Genetic Analyzer (Applied Biosystems, CILIA) cekBeHCOpMEH KYMBIC
»acail OTBIPBI, OH KJIOHIAP/bI cekBeHupey Canrep opiciMeH opbiHaans [10].

Craructukaisik ecenreyiep Microsoft Excel-2019 Garmapiamace! Heri31Hae OpbIHIAIIBI.
3eprrey onm-®apabu  areiHmarel Kaz¥yY «Okonorms wmacenenepi» F3U  akkpenurrenrexn
naboparopusia )KYMBIC Kacalbl.

3epTTey HOTHIKeJEPi KIHe oJapabl TaakbLiay. Koprraran oTama KeMipCyTEKTiH
OonybIHa Kayall peTiHAEe KOeMipCYTEKTOTBIKTBIPYIIBI MUKpPOOpPraHusmiaep Ouocypdaxtanrrap
(6ertik Gencenni 3aTTap — bb3, 6buosmynberaropiap) tyseni. buocypdakranrrap MmyHait MeH Cy
apaceiHaarbl (pasa apanblK KepilicTi, MYHAWIBIH TYTKBIPIBIFBIH 95-98% Temennereni, comaii,
MYHalabl  KYKAapThIl, OHBI  KbUDKbIManbl  erexmi[l4, 15].  ¥celHFaH  KyMbICTa
MUKPOOPTaHU3M/IEP/IiH MYHA dMYJbCUsIay KaOiieTi SMybcusiiay HHACKC apKbUIbI OaraaH/Ibl.

¥3aK yakpIT CaKTaJIFaH MHKPOOPTaHU3MACPAIH MYHAl SMyJbCHsIIAyIIbl WHACKCIH
aHBIKTAy HOTWKeNepi 2-mii kecteae KentipiareH. 2020 KbUIFbI 3epTTey HOTHKeepi OOMbIHIIA
Pseudomonas aeruginosa MakbUIBIHBIH 5 IITaMbl KOFapbl MYHaWIMYJIbCHsJIAY KACHETKE He
eKeH/IIT1 KepceTiireH, comnail, Oy kepcetkin 50%-aan xorapsl (52,5-65%). Onebuer nepekrepi
OOMBIHIIIA MUKPOOPTAaHU3MJIECPIH AMyibcusuiay uHiaekcl 50 %-—maH ackaH karnmaiga, OyHan
MHUKPOO-0HIIpyIIiiep OMOTEXHOJIOTUSIIapFa EPCIEKTUBTI 00BEKT PeTiHAe KapacThIpbuiaasl [16].

Kecrenik aepexTep/ieH KopiHIN TypraHJal, 3 KbUT QJICIH-JICIH KaWTajam ery apKbLUIbI
cakranran Pseudomonas aeruginosa qakpUIbIHBIH 5 miTamaapbiHad 4 mrambiabiH (Pseudomonas
aeruginosa D1, D2, D3, T5) myHaiiamyJibcusiiay KacueTi ToMeH IereH — oacranks 65,0 - 53,8 %-
man 51,1 - 43,1%-ra neitin.  Kepicinme, Pseudomonas aeruginosa D7  eximiHig
MYHaNIMYJIbCHSUTAYIITBI KacueTl OacTankbl 52,5%-/1aH eKiHII KbUT caKTayJla KYpPT »KOFapiiaraH
(61,0%), am 3-m1i Kbl cakrayaa 56,5 %-ra neliH TemeHjaereH, Oipak COHFBI KOPCETKIIi Jie
OacTankblaH >KOFapbl €KeHIITT OaliKaIbl.

2 - kecTe — ¥3aK YaKBIT CAKTAJIFaH MUKPOOPTAaHU3M/IEPAiH MYHAH IMYJIbCUAIAY LI
KacHeTiHiH e3repyi (2020, 2021, 2022 x:k.)

1 P. aeruginosa D1 63,0+3,1 51,0+1,4 51,1+2,4
2 P. aeruginosa D2 65,0+3,1 51,014 43,1+£2,1
3 P. aeruginosa D3 53,8+2,6 51,014 43,9421
4 P. aeruginosa D7 52,5+2.,6 61,0+3,0 56,5+2,5
5 P. aeruginosa T5 59,0+2,9 42,0+1,6 46,6+2,3

bynpail HoTHXKeNep MUKpPOOPTaHU3MIEPAIH AMYJIbCHUSIAy KAaCHUETTEepPiH aHbIKTay YIIiH
OpTYpJi KYpambl >KOHE THIFBI3JBIKTAFbl MYHAMIApIbIH MaiaTaHbUTybIMEH OalIaHbICTHI JIeI
ecenteiimiz. Comaii, 2020 3>XbUIBI MHUKPOOPraHM3MIEPIIH MyHall SMyJbCcHsANay KacHETIH
aHbIKTayaa «AK 1HT€H» K€H OPHBIHBIH IMWKI MYHaWbl KOJIJIAHBULIBL: ayblp, a3 nmapaduHmi, Oipak
Oenrizey Kaxer, 3epTTEJIETTIH MUKPOOPTraHU3M/IEP OChl K€H OPBIHHBIH IUIACT CYJbI OPTAaChIHAH
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Oeminin aneiarad. An, 2021 xXbUIbl ©Te ayblp, OMoXKeTiMaiiri ToMeH «KapaToH» KeH OpHBIHBIH
KOO IIUKI MYHaibI aigananbica, 2022 xbuibl - «KMakaT» KeH OPHBIHBIH CYUBIK, )KEHLT MyHabI
Koaubuiabl. COHABIKTAH MHKPOOPTaHU3MACPIAIH MYHANIBl AMYIbCUSIIAY KACHUETI MYHAMHIBIH
OMOKETIMAUIIriHE OalIaHBICTBI OPTYPJl HOTHXKenepai kepceTTi. OchkliFaH OalIaHBICTHI
MUKPOOPTaHU3MJICPIIH MYHAl SMyINbCUsIay KAaCHUETTepIH aHBIKTay Ke3iHJAe MYHaHIbIH
OuokeTIMIIITIriHE YIKeH MoH Oepy kepek [17] .

ConbIMeH Kartap, Oenrisli, MUKPOOPTaHU3MAEPAl caKkray OapbIChIHIA KalTa ery caibiH
OJIap/IbIH O€JICEHIUIITIHIH TOMEH/IEYy1 HEMECE KOFaTYbl BIKTUMAJI.

Ocbutaiiiia, y3aK yakpIT cakTajarad Pseudomonas aeruginosa JakbUIBIHBIH S IITaMbIHBIH
MYHal 3MyJIbCUSUIAYIIBI MHACKCI 3ePTTEY HOTHIKECIHIE Keleci 4 I TaMHbBIH;

P. aeruginosa D1, P. aeruginosa D2, P. aeruginosa D3, P. aeruginosa T5 TeMeHaercHi
anbIKTanapl. COHBIMEH KaTap, SMYJIbCUsIAy MHACKCI OOMBIHINA OHIIpICKE THIMII OOBEKTiiIep
petiazae (50 % »xorapsr) 2 mtamm ipikteningi: P. aeruginosa D1 (51,1%) xone P. aeruginosa D7
(56,5%).

Bbenrini, MUKpOOpraHU3MICP/IiH TYPJIi KaCHETTepl alanTalusuIbIK )KOHE KOHCTHTYTHUBTIK
0oanpl. AanTanusuIbIK KacHeTTepl cakray OapbIChIHIA YKOFAybl MYMKiH, al KOHCTUTYTHBTI
KAacHeTTepi TCHOMMEH OailJlaHBICThI OOJIFAHHAH TYPAKThl OOJBII Keleli, a3 e3repicrepre
yuisipaybl MyMkiH [10]. JKyMbICTBIH Keneci caThIChIHIA Y3aK yakbIT cakTaiaran Pseudomonas
aeruginosa JaKkbUIBIHBIH S5 I[ITAMbIHIA MYHAH3MyJIbCUSUIAy KACHETIMCH  OailIaHBICTHI
ouocypdakTanTTapabiH Ty3inyine »xayanthl FhlA, SrfA skone IChAA renaepmiH aHBIKTATYbBI
BLAST xemeriMeH TOMOJIOTHSIFA TajJaHIbl. MHUKpPOOPTaHU3MICPIIH MYHAHIMYJIbCHSIAY
kacuetine xayanTsl IChAA, rhlA, srfA renaepinanbikTay HOTHOKENIEpi 3-111i KeCTeIe KEATipiIreH.

3 - kecte — MUKpOOpranu3maepaiH MyHaidIMyJibcusijiay Kacuertine sxayantol IChAA,
rhlA, srfA renaepin aHbIKTay

Buocypdaxrant rennepi
Ne Hakpuinap
IchAA rhlA SrfA

1 P.aeruginosa D1 -

2 P.aeruginosa D2 - + +
3 P.aeruginosa D3 - + +
4 P.aeruginosa D7 - + +
5 P.aeruginosa T5 - + -

Ecxepmy: (+) -reu Gap, (-) - TeH )KOK

Kecrene kepcerinrenneit, rhlA reni 3eprrenren Pseudomonas aeruginosa gakbUIbIHBIH 5
IITaMBIHBIH - OapibIFbIHa, ai SFfA reni — 4 mramaa (Pseudomonas aeruginosa D1, D2, D3, D7),
coHbIMEH KaTap, IChAA reni — 6apiibIK 5 mTamia Ke3eCedTiHI aHbIKTAIJIbI.

Ammmnpukanusutanran - oHiM  LChAA  reninge 1500 bp xkepcerri, eiTkeHi Oy
MonekynanslK canmarbl 1 kb 6omarein JIHK-MapkepiMeH calbICTBIPY HOTHXKECIHAEC aHBIKTAIIBI.
[ITP motwkenepine kenerin 6oncak: IChAA rewiHiH 3eprrenreH OakTepusuiapaa tapaiysl n=0
oonranbl gonenaeHai. RhlA reninin ammmukanusuianran enimMi 1000 bp, Tapanysl n=5 jxoHe
SrfA reni 200 bp, anm Tapanysl n=4 ekeHiiri 3eprreninai. HoTmwkenep OoiibIHINA, 3epTTEIreH
MHKpPOOPTraHU3MIEpIiH OnocyphakTaHnTTapabl oeHaipyre xayantsl rhIA (pamuonmumuin) sxone SrfA
(cypdaktun) renaepi baxmepus daxwlivl -Pseudomonas aeruginosa-usix 4 mrramsiaa, ar IChAA
(IMXEHU3WH) TeHl Ke3eCIEHTIHI aHBIKTAIbIH/IbI.

CoHbIMEH, MUKPOOPTaHU3M/ICP/IiH MyHal My bcusiiay Kacuerine sxayantsl IChAA, rhiA,
srfA reanepin 3eprrey O6apbickiaa rhlA sxone SIfA renzepi keneci GakTepusIapia aHbIKTAJ b

P. aeruginosa D1;

P. aeruginosa D2;

P. aeruginosa D3;
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P. aeruginosa D4.

Jlepekteperi OCbl TaKbIPBINTAFbl 3€PTTEYJIEPAl KapacThIpcak, PaMHOIUIUATEPAIH
Ty3inyiHe rhlA reHi sxayamn OepeTiHiri aubiK. PSeudomonas 6akTepusIapblHbIH ITaMIapbl 0TI
HIBIFAPAThIH Cyp(aKTaHT- PAMHOJMITUATEPIIH alTapJIbIKTai 061irit aHTHMUKPOOTHIK aKTHUB JKOHE
OouopemMennanus yuriH nainaransuiasl [18, 19].

KopbiThinabl. JKyMbpicTa anbplHFAaH HOTIDKENEp Kelecileld KOPBITBIHIBI jKacayFra
MYMKIHJIIK Oepeni:

- y3aK yakeIT cakraarad (2020-2022 »xok.) Pseudomonas aeruginosa aakbLIbIHBIH 5
IITAMBIHBIH MYHAH dMYJILCUsIIAYIIBI HHACKC] Keneci 4 mrambiaga (D1, D2, D3, T5) temenaerexi
anbikTanael. Kepicinme, P. aeruginosa D7 eximiHiH MyHal#3MyJIbCHsIAYIIBI KACHETI OaCTamKbl
52,5%-nan ekiHIi XbUI caKTaya KypT »xkorfapnaran (61,0%), an 3-mi xxbut cakrayna 56,5 %-ra
JIeH1H TOMEHJIETeH, OipaK COHFBI KOPCETKIII Ji¢ 6acTanKbI1aH )KOFaphl eKEHIIT1 OalKaIbl.

- MHKpOOpraHM3MICpAiH MYHail smysbcusuiay Kacuerine skayantel IChAA, rhlA, srfA
reuzepin 3eprrey Oapoicbinga rhlA sxone SrfA renmepi kenmeci Oakrepusuiapiaa aHbIKTAIIbL P.
aeruginosa D1; P. aeruginosa D2; P. aeruginosa D3; P. aeruginosa D7.

CoHbIMeH, y3aK yakbIT caktainrad (2020-2022 »xok.) Pseudomonas aeruginosa qakbUIbIHbIH
5 mTamaapelHaH MaKCHMAJIbl AMYJbCUSIAY HWHJIEKCI JKOHE MYHAW SMYJIbCHsIIAy KAaCUETIHE
xayanthl rhlA, srfA reni 6osiranabIKTaH OMOTEXHOIOTHSIIAPFa IEPCIIEKTUBTI 00BEKTIIEp PeTiHIe
2 mrramm ipikreniagai: P. aeruginosa D1 (51,1%) sxone P. aeruginosa D7 (56,5%).

Kymbic BR18574066 «buotexHonorus, 3K0JOTHs, aybUl HIapyallbUIbIFbl CaJachIH/IAFb
OMOKayinci3nik yIIiH OMOTEXHOJIOTHSUIBIK MaHBI3bI 0ap ©HEPKACINTIK MHKPOOPTaHU3MACPAiH
O0no0aHKiH KYpYy» TaKbIpbIObl OOMBIHIIA OaFmapiaMaiblK HbICAHAIBl Kap>KbUIAHABIPY >KOOACHI
ICHOEPIH/Ie OPBIHIAIIJIBI.
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AHHOTauus. B cratbe mpencTaBieHbl pe3yabTaThl U3yYEHHsS MUKPOOPTaHU3MOB, 00JalaroInX
HEPTEIMYIBIUPYIOLICH aKTUBHOCTBIO B KAYECTBE NEPCIIEKTUBHBIX 00bEKTOB-KAHUIATOB LISl pa3padoTKU
OMOTEXHONOTUH, PUMCEHsIEMBbIX B He(TsSHOH oTpaciu. OOBEKTOM HCCIICAOBAaHUN SBUJIMCH 5 IITAMMOB
KyabTypbl Pseudomonas aeruginosa (D1, D2, D3, D7, T5), BbIIe/ICHHBIX U3 IPOM3BOICTBEHHBIX CKBAKUH
HE(TSHOTO MECTOPOXACHUS «AKHHTEH», 007IaaloNiX HePTeIMYIbIUPYIOIUM HHAeKcoM Beime 50 %,
YTO JaeT BO3MOXKHOCTB MCIIOJb30BaHUS UX B pa3pabOTKax SKOJIOTHUECKIX OMoTeXHOoIorui (OnopeMenna-
1Us1, TIOBEIIIeHNe HedTeoTnaun). B paboTe nCmons30BaHbl TPAIUIIMOHHBIE MUKPOOHOIOTHIECKHE (METO]
Koxa, MeTon HeprneHAuKyIIpHBIX IITPUXOB), TeHeTHYeckrne (CeKBeHHpoBaHHE (parmeHTa reHoB 16S
RNA), puzuko-xumudeckue Metoasl (Metoa Kymepa).

B pesynprare wu3ydeHuss wuHACKca He(TeIMyNbrUpoBaHHA S5-M  ITaMMOB P.aerugin0sa
YCTaHOBJIEHO, YTO y CIEAyIImuX 4-ex mrtammoB P.aeruginosa (DI, D2, D3, T5) npu niauteibHOM
XPaHEHUH C TMEPHOJAMYSCKUM I[IEPECeBOM OTOT IMokasatesib cHm3wicsa ¢ 10-22 %. Hanportus,
He()TEeIMYIBIUPYIOIIast aKTUBHOCTH P.aeruginosa D7 ¢ ucxoanoro 52,5% (2020 r.) Bo Bropoii rox (2021
r.) yBenmmuunack 10 61,0% wu, 3aTtem, cHu3miIack 10 56,5% npu xpanenuu B 3-ii ron (2022 r.), omHAaKo,
MOCJIEIHUN TOKa3aTeNb Takke ObUI BhILIE UCXOAHOro. VM3BECTHO, UTO MPU3HAKH, CBS3aHHBIE C TEHOMOM
MeHee TOJBEp>KEHbl M3MEHEHHUSM B Tpoliecce XpaHeHHs. BbIIo mpoBeneHO ompeneseHue TpeX T€HOB
(IchAA, rhiA, srf4), OTBETCTBEHHBIX 3a HE(PTEIMYIBIHPYIONIYID CIOCOOHOCTh MHKPOOPTAHU3MOB.
BeisiBienst renst rhlA u srfA y 4-ex mrrammoB: P. aeruginosa D1; P. aeruginosa D2; P. aeruginosa D3; P.
aeruginosa D7. B pe3synsTare TpPOBEACHHBIX TEHETHYECKHX M MHKPOOHMOIOTHUECKUX HCCIIECTOBAHUIMA
oroOpanbl 2 mramma - P. aeruginosa D1 (Es 51,1%) u P. aeruginosa D7 (Ess 56,5%) B kauectBe
NEPCHEKTUBHBIX OOBEKTOB 11 pPa3pabOoTKH SKOOMOTEXHOIOIUH B HETSIHOM OTpaciy.

KiroueBble ci0Ba: MHKpOOPraHW3MBI, MOBBINIEHHE He(TEOTAaYW ILUIACTOB; OHOpeMenuanus;
HeTeIMYIIBIHpOBaHue; OMOCyp(aKTaHT.
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Annotation. The article presents the results of the study of microorganisms with oil emulsifying
activity as promising candidate objects for the development of biotechnologies used in the oil industry. The
object of the research were 5 strains of Pseudomonas aeruginosa culture (D1, D2, D3, D7, T5) isolated
from production wells of the «Akingen» oil field with an oil emulsifying index above 50%, which makes
it possible to use them in the development of environmental biotechnologies (bioremediation, enhanced oil
recovery). The work uses traditional microbiological (Koch's method, perpendicular strokes method),
genetic (sequencing of a fragment of 16S RNA genes), physico-chemical methods (Cooper's method).
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As a result of studying the index of oil emulsification of 5 strains of P.aeruginosa, it was found
that in the following 4 strains of P.aeruginosa (D1, D2, D3, T5) during long-term storage with periodic
reseeding, this indicator decreased from 22-10%. On the contrary, the oil emulsifying activity of
P.aeruginosa D7 increased from the initial 52.5% (2020) in the second year (2021) to 61.0% and then
decreased to 56.5% during storage in the 3rd year (2022), however, the latter indicator was also higher than
the initial one. It is known that traits associated with the genome are less susceptible to changes during
storage. Three genes (IchAA, rhlA, srfA) responsible for the oil emulsifying ability of microorganisms were
determined. rhlA u srfA genes were identified in 4 strains: P. aeruginosa D1; P. aeruginosa D2; P.
aeruginosa D3; P. aeruginosa D7. As a result of genetic and microbiological studies, 2 strains were selected
- P.aeruginosa D1 (Ess 51,1%) and P. aeruginosa D7 (E4s 56,5%)as promising objects for the development
of ecobiotechnologies in the oil industry.

Keywords: microorganisms; enhanced oil recovery; bioremediation; oil emulsification;
biosurfactant.
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Annotation. Since the possibilities of innovative education in the formation of the ecological
culture of students are not used to the full extent at their sufficient level in the educational process, the
contradictions between the need to form the ecological culture of students and the insufficient elaboration
of theory and practice are clearly visible. Therefore, one of the ways to form the ecological culture of
students on the basis of nature protection is the preparation of a methodology, the expansion and deepening
of general theoretical research in pedagogy devoted to this problem. The article analyzes the concept of
ecological culture from a pedagogical point of view, clarifies the features of the issue under consideration,
identifies ecological culture of students,as well as the features of the organization of the process of forming
the ecological culture of students with the help of innovative teaching technologies in biology lessons. The
volumes, performance indicators and levels of formation of the ecological culture of students with the help
of innovative teaching technologies in biology lessons when creating an integrated system for the formation
of ecological culture of students using innovative teaching technologies were determined and its
effectiveness was proved.

Keywords: ecological culture, innovations, education, personality education.

Introduction. In the modern period of rapid development of the world community, the
imbalance between man and nature requires finding ways to solve environmental problems. Since
the global crisis of mankind is caused by regional problems, which are separate parts of the earth's
ecological harmony, in this case it is necessary to mobilize all social institutions aimed at
organizing effective relationships between anthropogenic civilization and the natural environment.
The problem of the relationship between man and nature is not new, it has always been there. But
now the ecological problem of the interaction of man and nature, as well as the impact of human
society on the environment, has become very acute and has taken on huge proportions.

The ecological crisis changed the relationship between man and nature, forced to rethink
all the achievements of world civilization. Ecological culture corresponds to the ecological
situation in the world. It depends on environmental education [1].

Ecological consciousness is a person's awareness of his role on Earth, a sense of himself
and the world around him as a whole, while ecological thinking is an understanding of the mutual
influence of man and nature, the formation of an ecologically oriented worldview, a culture of
attitude towards nature. Ecological culture is expressed in readiness for responsible behavior and
activities in accordance with moral duty and the rule of law. In the study, the formation of
ecological consciousness and thinking is identified with the formation of an individual's ecological
culture in the process of continuous environmental education.

Ecological education as a didactic system is aimed at implementing the requirements of
state educational standards and promotes the development of subject knowledge, universal
educational activities, which will be based on understanding the concepts of sustainable
development and environmental laws. The formation of ecological culture in the educational
process involves the transition from an observer to participation in natural processes.
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In the program "Kazakhstan - 2050" the First President N.A. Nazarbayev pointed out that
the natural situation of the country is in a difficult period: ... a bad environmental situation is the
cause of twenty percent of human deaths today. Environmental pollutants need to be tightly
controlled” [2]. Since this is an urgent problem, it is clear that its effective solution is possible
when the younger generation develops an ecological culture by providing environmental education
and upbringing of schoolchildren.

The Law of the Republic of Kazakhstan "On Education” states that "... one of the tasks of
the education system is to educate a person with an active civic position, the need to participate in
the socio-political, economic and cultural life of the republic, capable of forming a conscious
attitude of the individual to their rights and obligations» [3]. It is important to pay attention to
general education schools, which are considered as the basic link in the system of continuous
education, which play a big role in providing students with conscious discipline and quality
education, in shaping a culture and an individual personality that cares about the nature of their
native land.

The renewing processes in the social, economic and political development of modern
society create favorable conditions for the formation of an ecological culture of students by
rethinking their past history and cultural heritage, highlighting their spiritual values and integrating
them into the educational process of the school. Opportunities for local history are opened up for
the formation of positive attitudes of students through the teachings of folk pedagogy with
ecological culture.

Non-traditional classes, in particular, through innovative information technologies, seek to
form students' ideas about the surrounding natural phenomena and cognitive interests, the patterns
of their relationship, and increase their interest in life. Undoubtedly, the materials of their research
allow direct monitoring of the environment.

Therefore, they help to understand the nature of the native land, its wealth, the laws of
harmonious development, the people of the local area and the types of economy and their
connections. Through the use of innovative technologies in the educational process, students
acquire deep knowledge and theoretical understanding.As a result, they realize and realize the
unity and diversity of the world, the continuity of development, mutual connection and interaction,
that the world consists of real things and phenomena, their worldview and spiritual views are
expanding. The upbringing of an active citizen of our time, with a high national self-consciousness,
the formation of an ecological culture of the younger generation is a long and complex process.
That is why this problem is relevant today, and it is necessary to find its solution. Many scientists
contributed to the solution of this problem [4]. In particular, ecological culture and the process of
its formation have found a scientific and practical solution in the works of scientists B.T.
Likhacheva, E.V. Nikanorova, S.V. Alekseeva, G.A. Vakhromov and a number of others [5-7].

Teachers-scientists of the near abroad 1.D. Zverev, A.N. Zakhlebny, I.T. Suravegina, N.D.
Andreeva et al. studied in their research the creation of a complex system of goals and content of
environmental education and assistance in solving complex problems [8-11].

Today, among Kazakh scientists A.S.Beisenova, N.S.Sarybekov, K.Zh.Zhunusova,
K.A.Sarmanova, S.M. Kaupenbaeva, Zh.B. Shildebaev and others in their scientific works focus
on the formation of students' environmental knowledge and skills, cognitive attitudes [12-17].

However, the results of the analysis of pedagogical-psychological and scientific-
methodical literature, special studies show that the possibilities of forming the ecological culture
of students in scientific works have not been given due attention to this day.

Material and research methods. Theoretical analysis of philosophical, ecological,
psychological-pedagogical and educational-methodical literature, survey, generalization of results
through mutual discussion, conversation, experimental work and their introduction into school
practice, generalization, mathematical processing of research results.

Discussion of the results. Research work on the topic of the dissertation work was carried
out on the basis of the Mansap school, Kyzylorda city. Experimental class - 7 "A", the number of
students - 25. The level of performance before the experiment is average, classes according to the
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developed methodology were conducted in the experimental class. Control class - 7 "A", the
number of students - 25. In total, 50 students participated in the experiment.

Discussions were held, questions were asked and answers were received in order to clarify
the ideas and thoughts of 7th grade students about culture, ecological culture.

The study of the problem of the formation of the ecological culture of students requires the
determination of its indicators. In the process of preparing indicators of environmental culture, we
relied on their age and mental characteristics, certain indicators of environmental education. Thus,
we studied the indicators of the formation of ecological culture, focusing on qualitative changes
that affect the intellectual, emotional, aesthetic, moral and labor development of the students of
the research group, as well as the level of their interaction with the external environment.

At the beginning of the experiment, a survey was conducted among students in the control
and experimental classes, who were asked the following questions:

1. What is the significance of plants and animals in nature and human life? - Only 5% of
students answered correctly, 62% answered incompletely, and 33% found it difficult to answer.

2. What are the main sources of air, water and soil pollution? - Only 8% of students
answered correctly, 71% answered incompletely, and 21% of students found it difficult to answer.

3. What measures should be taken to protect the environment?

Only 15% of students answered correctly, 61% answered incompletely, and 24% found it
difficult to answer (Table 1).

Table 1 — The level of formation of students’ knowledge of environmental protection

Questions Answers, %
Complete Incomplete Difficult to answer
answer answer

1. 1. What is the significance of plants and

; ; X 5 62 33
animals in nature and human life?
2. What are the main sources of air, water

. ; 8 71 21

and soil pollution?
3. Wha_t measures should be taken to protect 15 61 24
the environment?
Y 9,3% 64,6% 26%

The results of the survey showed that the diagnostics of the ecological culture of students
showed low results. At the same time, 9.3% of students have a clear understanding of
environmental education, concepts, 64.6% have a vague idea, and the remaining 26% have no
idea. These indicators testified to the low level of environmental knowledge and skills of 7th grade
students in the field of environmental protection.

Therefore, our task was to raise the level of environmental education of children,
innovative educational technologies.

During the general experiment, students were offered tasks to test knowledge and skills.

Further, according to the goals and objectives of the dissertation research and determining
the level of formation of the ecological culture of students, we carried out diagnostics. Diagnostics
of the level of formation of ecological culture consisted of three options.

The analysis of the data of diagnostics of the formation of the ecological culture of students
showed the following picture:

* the vast majority of seventh-graders (81%) do not have environmental knowledge.

* 52% of students did not reveal value-based environmental orientations;

* 33% of students have developed, and 44% have poorly developed norms and rules related
to nature;

* only 6% of the students who took part in the study developed skills and abilities to study
nature and protect it.
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Processing of the obtained results was carried out to determine the level of formation of
ecological culture and ecological knowledge. The method of mathematical processing of
experimental data was used - the method of limited sampling, when the number of samples is
determined.

Table 2 — The level of formation of environmental culture of students in beginning of training

Experimental class |
Number of students / %

The level of formation of
ecological culture

Control group

High (7-8) 2/8% 1/4%
Medium (4 - 6) 9/36% 8/32%
Low (1-3) 14 /56 % 16 / 64%

Comparing the level of environmental education of 7th grade students in the control and
experimental groups, it was found that the level of environmental education of children in the
experimental group is significantly higher than in the control group.

Comparing the level of environmental education of 7th grade students in the control and
experimental groups, it was found that the level of environmental education of children in the
experimental group is significantly higher than in the control group.

Table 3 — The level of environmental culture of students at the end of the study period

The level of formation of
ecological culture

Experimental class

Control group

Number of students / %

High (7-8) 6/24% 2/12%
Medium (4 - 6) 15/56 % 13/52 %
Low (1-3) 4120% 10/ 40%

To determine the effectiveness of the lessons we have created, we compare the results of

the study with the initial and final stages of the experiment.

Table 4 — The level of formation of ecological culture

The level of formation of
ecological culture

Experimental class

Control group

Number of students / %

High (7-8) 41 16% 2/8%
Medium (4 - 6) 6/24% 5/20%
Low (1-3) 10/40% 6/24%

Based on the data obtained, we can say that: in the experimental class, the environmental
competence of students was at a high level - it increased by 16%, and, accordingly, the level of the
lowest level decreased by 40%. Therefore, we can say that the introduction of innovative
technologies of modern education has played an important role in the process of environmental
education and the formation of environmental culture of students in general.

Conclusion. The developed lessons and extracurricular activities had a significant impact
on the process of formation of the ecological culture of students. The level of formation of students'
ecological culture as one of the components of ecological education was quite high.

According to these indicators, we noticed that the level of environmental education and
upbringing has increased due to innovative teaching methods.

All this forms an ecological culture among schoolchildren, a sympathetic attitude towards
nature. Thus, we achieved the goal of our study, that is, it was determined that the use of innovative
technologies contributes to the development of the activities of teachers and students and the
improvement of the quality of education,as well as the formation and improvement of the level of
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environmental culture. Thus, the development of environmental education and the formation of
environmental culture should be based on the joint actions of the teacher and students and should
be aimed at developing students' own attitudes when conducting a scientific and practical analysis
of environmental and environmental issues. We believe that the wider use of the life experience
of students in real environmental conditions is of great pedagogical importance.
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Angarna. OKyIIBUIApABIH SKOJOTHIIBIK MOIEHUETIH KaJBIITACTRIPYAa WHHOBANMSIBIK OLTIM
OepymiH MYMKIHIIKTEpI OKy-TopOWe MpOLECiHAE TONBIK KelleMie o3 JeHrediHAe maiinaTaHpuiMai
OTBIPFaH/IBIKTaH, OKYIIBLIAPIBIH SKOJOTHSUIBIK MOICHUETIH KAJIBINITACTBIPY KAKETTLIIr MEH TEOPHS JKIHE
MPAKTUKAJIBIK OLTIMHIH JKETKUIIKCI3 OHJISNTyl apachIHAarbl KaHIIbUIBIKTap alKbiH KepiHeai. COHIBIKTaH
TaOUFATTHl KOPFay HETi3iHIe OKYIIBIIApIBIH AKOIOTHSIIBIK MOJCHHUETIH KaJbITaCTHIPYABIH Oip JKOJBI —
gaicTeMe JaibIHIay, OChl MOCEIICTe apHAIIFaH [1earoruKaarhl KaIlbl TCOPUSIIBIK 3ePTTEYICPAl KEHEUTY
JKOHE TepeHIeTy Ooubil TaObuIaabl. Makanajga SKOJOTHUSJIBIK MOJCHUET YFBIMBbIHA Tajjiay KacajFaH.
MEIarOTUKANBIK ~ KO3Kapac, KapacThIPbUIBIN OTHIPFAH MOCENCHIH EPeKIICNiKTepiH HaKThLIAN I,
OKYIIBUIAPJBIH  OKOJOTHSIIBIK MOJICHUCTIH aHBIKTAHAbI, COHBIMEH KaTrap Ouonorus cabarbiH7a
WHHOBAILIUSJIBIK OKBITY TEXHOJOTHSUIAPBIHBIH KOMETIMEH OKYIIBLIAP/BIH HSKOJOTHSIIBIK MOIACHUCTIH
KaJBIITACTBIPY TIPOLECIH YHBIMAACTBIPY EpPEKIICTIKTepiH aHbIKTaWabl. OKBITYIBIH HWHHOBAIUSIIBIK
TEXHOJIOTHSIIAPBIH TMaiilaNnaHa OTBIPBIN, OKYIIBIIAPABIH KOJOTHSUIBIK MOJCHUETIH KAIBINTACTBIPY/IBIH
KEIIeH T KYHEeCiH Kypy Ke3iHae OMOJorus cadaFbIHlla MHHOBAIUSUIBIK OKBITY TEXHOJIOTHSUIAPhI apKbLIbI
OKYIIBUIAP/IBIH SKOJIOTHSUIBIK MOJACHUETIH KANBINTACTHIPY/IbIH HOTHXKENIK KOPCETKIIITEPi MEH ACHTelnepi
AHBIKTAJIBIIN, OHBIH THIMAUIIT JOAEIACHII.

Tipek ce3mep: SKOIOTUSIIBIK MOJICHUET, HHHOBAIIHS, OLTIM, TyJIFa TopOHeci.

®OPMHUPOBAHUE DKOJOI MYECKOU KYJIbTYPHI OBYYAIOIIUXCsI
HOCPEACTBOM MHHOBAIIMOHHBIX TEXHOJIOT'MU

BoaaroBa A.B., maructpanT
Hoanynnaesa C.2K., 1oKTOp OMOJIOTHUECKUX HAYK, Tpodeccop
HypranueBa A.A., MarucTp rnegarornyeckux HayK
Haramrbi6aesa I1.2K. maructp negarornyeckux Hayk

Koizviiopounckuil ynusepcumem umenu Kopxwim Ama, 2. Kvizvlnopoa,
Pecnybnuxa Kasaxcman

AnHoTanusi. [lockonbKy BO3MOXKHOCTH HMHHOBALIMOHHOTO 00pa3oBaHus B (OPMHPOBAHHU
9KOJIOTHYECKON KYJIBTYPhI O0YYAIONIHXCS HE UCTIONB3YIOTCS B TIOJIHOW Mepe Ha UX JOCTATOYHOM YPOBHE B
00pa3oBaTeIbHOM IPOIEcce, OTUYETIUBO BUIAHBI TPOTHBOPEUHS MEXKIY HEOOXOIMMOCTHIO (DOPMHUPOBAHUS
9KOJIOTHYECKON KYJBTYPhl OOYHYaIOMIMXCA W HEIOCTAaTOYHOW MPOpabOTaHHOCTHIO TEOPHH M MPAKTHUKH.
[MosToMy omHUM K3 cIOCOOOB (POPMHUPOBAHUSI IKOJIOTHYECKON KYJIBTYphI YUAIMXCS Ha OCHOBE OXpaHbI
NPUPOJBI  SBJSIETCSl TOJOTOBKA METOJIOJOTHH, PACHIMPEHUE W YIIyOlieHHe OOIEeTeOpeTHIECKUX
WCCIIeIOBAaHUH B IeJarorvke, MOCBSILEHHBIX NTaHHOM mpoOneme.B cTaThe mMpoaHann3MpOBaHO MOHATHE
9KOJIOTHYECKON KYJIBTYPHI C TI€IarOrM4eCKOi TOYKHU 3pPEHUsI, yTOUHEHBI OCOOEHHOCTH PacCMaTpHUBAaEMOr0
BOIMPOCA, BBISIBICHHl WHHOBAIIMOHHBIE BO3MOXKHOCTH OOYYeHUS B (OPMHPOBAHHUH DKOJOTHUYECKON
KYJIBTYPbl YyYalluxcsi, a TaKXe BBIIBICHB OCOOEGHHOCTH OpraHu3aliM mporecca (OPMHPOBAHUS
9KOJIOTHYECKON KYJNbTYPhl YYaIIMXCS C MMOMOIIBI0 MHHOBAIIMOHHBIX TEXHOJIOTMH O0y4YeHMs Ha ypOKax
ounosornn. OmpenerneHbl  00BEMBI, PE3YJIbTATUBHBIC IOKa3aTe W YPOBHU c(HOPMUPOBAHHOCTH
9KOJIOTHYECKOW KYJIBTYpPhI YYAIIMXCS C TOMOIIBI0 WHHOBAIIMOHHBIX TEXHOJOTHH OOydYeHHs Ha ypoKax
OMOJIOTMH TIPU CO3JaHUU KOMILIEKCHOM CHCTEMBI (JOPMHUPOBAHHUS SKOJIOTHUECKON KYJIBTYPhI YUaIHXCS C
HCTIOJIb30BaHNEM MHHOBAIIMOHHBIX TEXHOJIOTHH 00y4YeHUs U JoKa3zaHa ee 3(p(HeKTUBHOCTS.

KiioueBble ciioBa: sKonormyeckas KyibTypa, HHHOBALMH, 00pa30BaHUE, BOCIIUTAHUE JTINIHOCTH.
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Angarna. MakanaMeizga Oonarrak OMOI0r MaMaHJapbIH JalbIH/IAY/ A KBUIbDKAMIApa aCTHIKTHI
3aKbIMJIATBIH MUKPOMHMLIET TYPJIEPiHIH 9cep €Ty epeKUICTiKTepi, 3USHBIH 3epTTey OONBIHIIIA MAIIIMETTED,
COHBIMEH KaTap oJIapAbIH 3epPTTey HOTHKEJEePiH OKy OapbhIChIHIA KOJIAHY KYPacThIPbUIAIbL.

KympIcTBIH op Oip Ke3eHiHIe 3epTTey Moceleci OOWBIHINA TEOPHUSUIBIK KOPBITHIHIBICHI
TOKIpHOEIiK IKCTIEPUMEHT KYMBICHI PETiHJIE TEKCEPisie/Ii )KoHEe KOPCETIITeH HOTHKENEPIi CATbICTHIpMAaTbI
TYPFBIIAH Tajjiay >KOHE JKallbUlal KOPBITBIHABUIAY KeNeIIeKTe OMOJIOT MeAarorTapblH ToKipuOemik
3epTTEYIITIK i1C-OpEKEeTIH KANBINTACTHIPY/IBIH aJFAIIKEl IEHIeWIepiH aHBIKTayFa MYMKIHIIK Oepmi. byn
JKYMBIC OimiM 6epy OpBIHAApPBIHA OMOJOTHSIHBI 3ePTTEYIIUTIK OUTIKTLITIH KaJlbINTacThIpyFa apHaIFaH.
3epTTeyiiiiik OUTIKTUTIK KbI3METIHIH KaJbIITacybl OUTIM aiayIibUIapAblH epTe KICINTIK OaFmapiiay/IbiH
HETI3r1 9/ici 00JIbIn TaObUTABI.

CoHBIMEH KaTap OTaHIBIK JKOHE INETENIIK ONICKep FaIbIMIAPIBIH >KYMBICTAPBIHA MIONY
JKacaJbIHIIbl. BHOJIIOTHSANBIK SKCIIEPUMEHT Ke3iHJAe albIHFaH OWOJNOTHSIIBIK aKMmapaTTapAbl KOJIaHa
OTBIPBIN apHaibl JaWbIHIAIFaH OJICTEME IEAarOTHKANBIK THKIpUOe Ke3iHAe ChIHAKTAH OTKIi3UII.
[lemarorukanplk ic-opeKeTTep JKENiCiH Kypa OTBIPHII, MeAaror OiuTiM almympuiapra OimiMai urepyre, oKy-
TaHBIM/IBIK 1C-OPEKET JaFIplIapblH UTepyTe, Oenrii Oip xarqaiina OuTiMIl KOIIaHy bl YHpEHyTe )KoHEe OH
HOTIDKEJIEpre KOJI JKeTKi3yre KeMeKTeceli. bosamiakra OUTiKTI MaMaH JalbIHIay MaKcaThl OKY OapbIChIH
YHBIMAACTHIPY JKOHE OTIIT )KaTKaH TaKbIPHIObI OOMBIHINIA HOTHKE aJTy JKOJIaphl KapacThIPhLIAIbI.

Tipek ce3mep: MHKpOMHIIETTEpP, CaHBIPAYKYJIAK, Temaror, OuriM Oepy »Kyieci, 3epTTeyIIiiiK
OiiKTIK, OoMaIiaK OHuoaIor

Kipicne. Enimizain 6iiim 6epy OarbIThIHA €HI'€H JKaHAPThUIFaH Oi1iM Oepy OaFaapiamachl
Ka3ipri 3aMaHFfa caii, OoJaIiax >kacTajiblH CYPaHBICHIH TOJIBIKTAl KaHAFaTTaHJbIpa ajlaThbIH OLTiM
6epy Oarnapiamacel Ooubin TabbiIaas! [1]. MemiiekeTTik OiniM Oepy cTaHIapTTapblHa COHKEC OKY
- 3epTTEy KYMBICTAPBIHBIH HOTHXKeEJIepl OMOIoTHs OOWBIHIIA TOH/IK HOTHXKENIEepl eMec, OlTiM
TYIIBIAPBIH ~ MHTEJUIEKTYaJIbl, TYJIFalIbIK JaMyblH, OJapAblH 3€pTTey Hemece koba
CaJIaChIH/IaFbl KY3BIPETTLIITHIH OCY1H, Y)KbIM/Ia BIHTBIMAKTACTHIK JKOHE 03 O€TIHIIIE dKYMBIC icTey
KaO1JIeTIH KaJBIITaCThIPY/ Ibl, 3€PTTEY KYMBICTAPBIHBIH MOHIH TYCIHY1 KapacThIPYybl KEpeK.

KOO-na 6onamrak 6uoI0r MamMaH JalbIHIAY MOCETECIH IICNIyAe OKBITHUIATHIH HET13Ti
noHAepAiH Oipi — Ouonorus. buonmorusiblk OUTiIM OCBIFAH JEHiH MEKTENKe ACUIHTT OKYy MeEH
TopOueneH Oactanm Ma3MyH JKaFblHaH Y3[1KCi3 Jamu oTeipbin, XKOO-Ha aeiiiH, xyilenl Typae
xanracazpl [2-3].

3epTTey OaFabUIapblH KAJIBINITACTBIPY CTYJIEHTTEPHAIH 3€pTTeY KbI3METIH KY3ere achipy
MPOIIECIHAE TIKENeH Kypeml. biaiM amymbiuiapaplH WHTEUICKTYaIIbl JaMybIHIa OHOJOTHSITBIK
OimiMal urepyre Tikedaed OalIaHBICTBI ONIAPIBIH 3€pPTTEy KbI3METI €peKIle pei aTKapaJbl.
CoHIBIKTaH OKY OpHBIHBIH alIbIHAA TYPFaH MIHIETTEPAlI OWAAFbIIail IIenry OKYIIbIIapabl
3epTTey ic-opeKeTiHe Oayiy JKoHe OKY MpOLECiHAe OFaH KaOuIeTTepiH JaMbITy apKbLUIbl MYMKIH
6omanel. OKy 3epTTeyiHE KaThiCa OTBIPBIN, CTYACHTTEP TEXHOJIOTHSUIBIK 1C-OpEKETTI YHpeHen,
elTKeHI oslap OyJl opeKeTTi TikeneW opbiHAaiael. OKy 3epTreyiiepl OKyIIbLIapAblH OelceHIl
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oiiylay opeKeTTepi YIIiH O3iHIIK miatdopma xacaiapl. by xarmaiina OKyIIbUIapabIH KYMBICHI
FaHa eMec, oJapAblH Kajlall aJIbIHATBIHBI 12 MaHbI3/bI.

Oky 3eprreyi BHONOTHSHBI OKBITY 9iCi peTiHAE OKYIIbUIAPIBIH OMJIAybIH KaJbIITAC-
TBIPBIII, JaMBITHII KaHa KOMMaibl, COHBIMEH KaTap OislayIbIH >KOFapbl TYPIH - LIbIFAPMAIIbIIbIK
OiJIay Ikl KAJTBINTACTBIPYFa BIKIAT €Te/l, OHCHI3 MIBIFAPMAIIBIIBIK OCJICCH IIITIK MYMKIH eMecC.

OKy TaHBIMBI MEH OKY 1C-0peKeTi YFhIMJApbIH Taj/1ay OKYIIbUIAPJIbIH 3€pTTEY 1C-0peKeTi
HETI31H/Ie OKY-TopOue MpoIeciH YHBIMIACTHIPY YIIIH OKY JKOHE 3€pTTeY KbI3METIH OipTyTac OKy-
3epTTey KbI3METI PETIH/E KapacThIPy KEPEK JAETeH KOPBITHIH/IBI )KacayFa MYMKIHIIK Oepei.

3eprrey OapbIChIHIA CTyIEHTTEp (akTiiepal OakplIay, SKCIEPUMEHT, CATBICTHIPY JKOHE
JKanmbiay, Oenrin Oip KOPBITBIHABI XKacay JarabliapblH urepeni. OKymbuiapaa OuTiM anmyFa,
onapApl MaijanaHy TOCUIAEPIH HUTEpPyre >XOHE UIBIFAPMAIIBUIBIK 1C-OPEKETTIH JaFIblIapblH
KJIBINTACTBIPYFa 9CEP €TETIH TAHBIMJIBIK KQXKETTITIKTIH Maaa 601ybIHa BIKITAT €TETIH JKaFaaniap
xKacay KaxKer.

OKy-3epTTey >KYMBICHI KbI3METIHIH JaMylIbl (DyHKIHUSICHI OHBI JKYy3€re acblpy OapbIChIHIa
Ouosorusira TOH Oiylay oJicTepi MEH CTWIIH Wrepy, o3 TaXipuOeciHe caHajbl Ke3KapacThl
TopOueney, IIBIFAPMAIIBUIBIK  OCJICEHIUTIKTIH  epPEeKIICNIKTepIH  KalbIITACTBIPY  JKOHE
OMOJIOTUSIHBIH OPTYPJIi acIeKTiiepiHe TaHBIMIBIK KbBI3BIFYIIBUIBIK Takga Oonanel. FeuieiMu
9KCHEPUMEHTTIK 3epTTey JKYMBICTApPbIH KOCIOU TypAe alfHaIbICaThlH MaMaH FaHa eMec, COHbIMEH
KaTap MEKTerTe O1J1iM aJIbII )KYPTeH cayaTThl aJiaM Jia TYCIHAIpME KYMBICTApbIHAH COH TOJBIKTAMN
XKYpirizim urepe anazis [4-5].

binim amymbutapabl 9KCIIEPUMEHTTIK-3€PTTeY JKYMBICTAPBIH JKYPri3yre YHpeTy IoHTe
JIeT€H 7KQHE OChI ITOH CaJIaChIH/IaFbl OUIIMIe Ier€H KbI3bIFYILBUIBIFBIH OSTYFa, COHAAN-aK TapbIH/IbI
OLTIM ayIIbUIap bl aHBIKTAYFa BIKIAJIBIH TUTI3el [5-6].

Kazipri ke3eH MeKTen TyJeKTepiHe e, KOFapbl OKY OPBIHAAPBIHBIH CTYJEHTTEpIiHE [E,
OPTYpPl KbI3MET cajajlapbIHAarbl Oonamiak mamaHjapra ga Oipkarap Tamantap Kosubl. Ocbl
JaFAbUIap/ibl  KaJbIITACTBIpyFa 3aMaHayd MEKTel MyFaliMJIEpiHIH JKy3ere achbpyblHAA
KapacThIPbUIFaH O1pKaTap KY3bIpETTep, €H alAbIMEH, 3epTTEYy KY3bIPETTLIIrT OarbITTANIFaH.

XKobanbIK ic-opekeTke MakcaT KO XOHE jKOclapiiay, KaKeTTl aKMaparThl )KMHAY MEH
Talayabl JKy3ere acblpy, €H OHTAilsIbl 9MICTepHl TaHAay, 3KCHEPUMEHT XKYpridy, 3epTTey
HOTIDKEIIePiH YChIHY OOMBIHINA KOJIIaHY MYMKIH/ITT 00BN Tabbu1a b [7-8].

3epTTeyaiH Ke3-KeNTreH TYPiH OPhIHAAYIbIH KeJleci Ke3eHaepl 6ap:

MacerneHi Koo, 3epTTey TaKbIpbIObIH TaHAY.

3epTTeyiH ©3€KTUIIr MEH JKaHAIBIFbIH KOPCETY JKOHE aHBIKTAY.
3epTTeyliH MaKcaThl MEH MIHJCTTEPIH KOPCETY.

Bomxam/ipl YChIHY.

3epTTey TakbIpbIObl OOMBIHIIIA MAaTEPHAIT KUHAY.

. Marepuansl Tanaay jkoHe Kalbliay, TY>KbIPhIMIApIbl TYKbIPbIM/IAY.

Bnonorpm cabaKTapsl 3epTTeY KY3bIPETTUIIrH )KY3€re acblpyFa KeH MYMKIHIIKTep Oepe,
OWTKEHI Ka3ipri MyFaliM 3epTTey AaFAbUIapblH JaMbITyFa OarbITTaJFaH OpPTYpPJ SJIiCTep MEH
SMICTEpiH aWTapibIKTal XykrepiHe ue. CoHBIMEH, OMOJIOTHs cabaKTapblHAA OKYIIBLIAPIBIH
3epTTey MAarAbUIapbl MEH OJapAblH IIbIFapMaIIbUIBIK KaOUIeTTepiH IaMbITyFa KOMEKTECETiH
opTYpai mpobreManbIK >Kardaimapael skacayra Oomamel [9].  TIpoGmemainblk TamceipMamapabl
cabaKThIH OpTYpJi Ke3eHJEepiHJe KOJJaHyFa OOJaThIHIBIFBl MaHbI3Ibl (KOHE CabaKThIH TaKbl-
pPBIOBI MEH MaKCaThIH TYXKBIpbIMIAY, KaHa MaTepHallbl YHpeHy >koHe OHbI OekiTy yiuiH). Ocbl
YCHIHBUIFAH >K00a TEXHOJIOTHSCHI KEHIHEH KOJJaHa OTBIPBIN, CTYIACHTTepAl 3epTTEYLIUIIK
KaOl71eTTepiH ’KoHE OChI 3€PTTEY KYMBICHIHBIH JKYMbIC TYPJIEpIHE KATBICTBIPY MAKCaThIH JKY3€re
acsIpbbl [10].

Boumarmrak ouoJor MaMaHIapIbIH KBUIBDKAR KOKOHICTEPIH 3aKbIMIANTEIH
CaHbIpAayKYJIaKTap COHBIH IHIHIE MHUKPOMHLIETTEPAl 3EpTTEYLIUIIK OUTIKTITH KalbIITACTBIPY
YIIIiH OCBI 0aFbITTa, IFHH K00aJIaI OKBITY TOCUTL 9p TYPJIi dTaNTapMEH iC 9PEKeT )KYHECIHEe aHaIu3
acay 0apbIChIHIAa YHUBEPCUTET KaObIPFachIHIa OMOJIOTUSIIBIK O11iM Oepy Ma3MyHBIHIa Ol bl
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3aKBbIMIAUTBIH CaHBIPAYKYJIAKTap, OMip CYpy €peKIIeTiKTepiHe, 3UbIHABUIFbIHA, OUTaiiFa 3USH/IbI
acep eTyiHe 3epTTey KYPri3iikK.

JloHni nakeiapasiH Gy3apuyMbl )kahauabik neHreiae Tapanapl. O maHaeMus CUIaThiHa
ue OOJI/IbI JKOHE aya-paiibl KOJIaiisl 00JIFaH Ke3/ie o1 opKammad qaMuasl [11-12].

Koznsipreimrap- Fusarium Link myxvimoaceinsiy cayvipaykynakmapsi.: F.graminearum,
F.moniliforme, F.culmorum, F.sambucinum, F.nivale, F.avenaceum.

bunaiinelH  MacakTapblHBIH JaKbUIJApBIHBIH  (y3apuyMbl oeTTe yYCbhIHBUFaH F.
graminearum, F. cumorum, F. nivale, F. avenaceum. F. graminearum >kbLIbl »KOHE KYMCaK
KJIMMATThl JKaKCchl Kependi, an F. culmorum owcome F. avenaceum Kyprak >oHE CaJIKbIH
JKarJainapra oHail Tezenl. Aypy OapiibIK I9H[1 AaKbUIAapra acep erefl, Oipak Kymaid MeH Ounait
TOHAEPiHIH (Qy3apuyMbl ocipece KeH TapanraH >koHe 3usHibl [13]. EH KapKbIHABI MHQEKIUS
OuIalIbIH TYJIZACHY Ke3eHinae Oonaabl, Fusarium Link TyKbIMIACBIHBIH CaHbIpayKYJIaKTaphl
Owali MacaKTapbIHBIH CapFalOBIMEH, KaOBIpIIaKTap1arbl OO3FBUIT KBI3FBUIT PEHHIH MUIICITUHIHIH
Ty3UlyiMeH OaiiKasiapl, aKIIblI KbI3FUIT HEMECE CapFbII-KbI3bLI Ty3lIimMaepre aiHanansl [14-
15].

3epTTey MaTepuasIapbl MeH dicTemMeci. 3epTTey OOMBIHIIA OKY-/ajla MPAKTUKACBIHBIH
mep3imi 2021 xbutbt 1.06.2021-10.06.2021 5KbUTH XKYPTi3UIL.

CanplpayKyJlakTapMeH 3aKbIMJaIFaH Oujail TYpiepiHiH yiaruiepi okKy-aaja NpakTHKAcChl
OapbICBIHIA 3ePTTEY KYMBICTApbIHAA KYprizimai. Onapra caHplpayKyJIaKTap/ sl Ougaiiaan 6erin
aJIbll, OMOXUMMSUIBIK 3€pTTEy 3epTXaHAChlHJa apHailbl KOPEKTiK opTajapjAa JakbUIIan >KoHe
oJlapFa MUKPOCKOI KOMETIMEH Kaparll, Tajlay KYMbICTaphl Kypri3inai. Op Hyckanad 100 TyKeiM
QJIBIHJIBI XKOHE ChIHAMaJarbl (hy3apuyM KO3JBIPFBILIBI MEH JOHCPIHIH CaHbl OOMBIHIIIA ACTHIKTHIH
nactaHy nopexeci Oaramanipl. Dy3apuyMMeH acTBHIKTHIH WH(MEKIHICH Kelleci OenriiepMeH
aHbIKTaNbl (cyper 1):

— aCTBIK >KbUITBIPCHI3 aKIIbLUT O0p Topi3/ii OeTKe He;

- aCTBIK ILIBIHBI €MEC;

- 9HA0CTIEpMIe OOPIIBIIIAK, YCAKTAIFaH KYPbUIBIMBI Oap;

- aCTBhIK MBDKBUIFaH, OUBIKTap OaliKanassl;

- OMBIKTapbIH/IAa CAFbIPAYKYJIaK KIMIIyMaKTapbl TY3UITEH;

- eMIpIlIeH eMec, Kapa TYCTi

1-cypert — AcTBIKTBI K630eH farasnay. Fusarium — nan 3apaan meKkKeH.
Cay acTbIK ( coJ1 kaKTa), Fusarium (oH skaKra)

Toxipubenik HyCKaHbIH 3aKbIMIAHY JIOPEXKECIH €CKepy YIIH KeJecl MKajia KOJIaHbUIIbI
(xecre 1).
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1-kecte — ACTBIKTBIH (py3apuo3ben Fusarium L. 3aKkpIMIaHybIH K630€H IIOJIbIN Harajay
mKajiacel, %

bamn 3aKbIMIaHFaH JISHJEP CaHbI Peakuus tumi
1 0-1 3aKpIMIaHOarad I0H
2 2-3 dy3apro30eH 2JICi3 3aKbIMIAHFaH
3 4-5 Opraiua 3aKbIMIaHbI
4 7-20> OTe KaTThl 3aKbIMIAHY

Ko3npipreimTelH 5% - 1maH acaThlH JIOHI KYPaMBIHIAFbl TOKCHHICPIIH MOJIIEPiHEe
KOCBIMILIA 3€pTXaHANbIK 3epTTeyjepAl KaxkeT ereni. KaTTel 3apapiaHfaH acTbIK ©HIIPICTIK
MakcaTTap/a NaijanaHyra j>kapaMmchi3 Oonbin TaObUIanel. bipak, MyHOaid MOpP(}OIIOTHSIIBIK
Oenrinep Tek Fusarium L. Tektec caHplpayKyJlakTapllaH FaHa €MeEC, COHBIMEH Karap YJIbl
MeTa0OIUTTEP Il IIbIFapa ajaTblH OipkKarap 0acka KO3ABIPFBIITAPIAH Ja TYBIHAAYbl MYMKiH
eKeHiH ecte ycraraH >keH. COHJIBIKTaH, TyTacTall anfaHja, YArigeri Qy3apuosnsl JToHIEP.IiH
MOJIIIePIH CBIPTTA Oaranmay a3 MOIIMET Oepeli kKoHe ocipece IOHMI MaKbUIIAPMEH KYMBIC
*KacaraHJa cyObeKTUBTI 00sybl MyMKiH. COHIBIKTAH aCTBIKTHIH 1MIKI MH(EKUHACHIH aHBIKTAY
OolBIHIIA TOKIpHOEIEp KYPTi3UIAdi.

AcThIK yariciHiH ¢y3apuymMMeH 3ananjgaHyblH Oaranay MC KOpekTIK opTachbliHAa
xkyprizimmi. On ymin oprama yarigeH 60-100 xon amerHael. CeHIMAI HOTMIKE aly YIIiH YIITiHI
CBIPTKBI Oeinriiepi OoiibliHIIA TaHAaMal any kepek. Memmepine OGaitnanbicTsl [leTpu KopekTik
opracsl Oap Oip merpu TabakmaceiHAa Oip-OipiHeH OipAeH KambIKTRIKTa 7-10 IoHI Tamgay yIiiH
opHanacTIpsUIIBL [leTpy Tabakimanapaa mapaduui Tacmamen opansii, 23-25°C Temnepatypana
7 xyH OOWBI >XapblK OeiMeciHe OpHaIacThIpbUIIbl. OCBl Ke3eHIe MOHII JaKbUIIApP.IbIH
alfHaJachIH/1a ©CETIH CaHbIPAYKYJIaK KOJIOHUSUIAPbIHBIH 6cy1 0aliKasibl )koHe ecenTeni (cyper 2).

2-cypet — KopekTik opTaga acThIKTBIH ilIKi KO3ALIPFBILITAPBIHBIH 00JIYbIH 0aFajiay

beTki KabaTThI KETipy YIIIiH aCTHIK OE€TIH MYKHUST 3apapChI3AaHIbIPy KYPri3uial. AIIsIMeH
JIOH/IEP aFbIH]IBI CyMEH KYBUIIBI, OYJI TOMBIpaK MeH 0acka Kocnalapabl )KyyFa MyYMKIHJIIK Oepe/.
MaranbiH GapJIbIK 3apapChI3IaHIbIPBUIFaH 0€Ti CYMEH CyJlaHFaH OOJIybI KEPEK, COHIBIKTAH OHA
aya KeMipIIiKTepiHiH 60aMayblH OakbUIay Kepek.

3epTTEey HITHIXKeJEpPi :KoHe oJapAbl TaJKbLIay. FeutbiMu omeOuerrepacH Oenrimi
oonrannaii, MC xone 2 MC KOpeKTiK opTachl OKIIAyJIaHFaH KacyIIaaap/ibl, OCIMIIK YImanapbl
MEH MYIIENEpin iN VItro ecipy yiurin om6e6amn 6ombin TabbUTaael. bBi3aiH 3epTTeynepiMizie OChl
KOPEKTIK OpTajia TYKbIM OCKIH/IEPiHiH Maiia 60Tybl aHAFYpIIbIM KapKbIHJIBI )KYP/Ii ’KOHE ©CKIHHIH
OeTKi »KoHE JKep acThl OemiKTepiHiH Tmaina Oomysl Oaiikanapl. backa Hyckamapma Oy
OMOMETPHSIIBIK KOPCETKIIITED dMI/IeKaii1a TOMEH OOJIIbI.

CanplpayKyJlak MHIIEIHHIMEH >KYpri3iiren seprreyiaepae Fusarium L. mamysl ymriH
KOpILIaFaH OPTAaHBIH OapiblK HYCKAIapbl KOJAIbl €KEHMIr aHbIKTanabl. llatroren op Typai
KOPEKTIK opTaja Oipael KapKbIHABUIBIKIEH aaMblabl. Ochutaiiina, XYpri3iireH 3eprreysep
HOTHKECiH e 013 KapHOIICKC YIIIH Jie, TATOT'eH YIIIiH JIe 6CIPY/IiH €H KOJIAWIbI KaFaaiaapel Oy1aH
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opi 3epTTey XKYPri3y YIIiH HETi3rici peTiHAe allbIHFaH MUHEpaIbl TY3AapAbIH /2 Kypamsl 6ap MC
OpTachl €KEHIH aHBIKTAIBL. JKOFaphina KOPCETIITeH MOJIMETTEp MOHHIH TCOPHUSIIBIK OOJIIMIH,
SIFHU aCTHIK TYKBIMJIACHIH 3aKbIMIANTHIH CAHBIPAYKYJIAKTAPABIH JAMYBI, 3USTHBIH, MOP(OIOTHSICH
YKOHE CPEKIICIIKTEPi aHBIKTAIIBII, YCHIHBUIBI OTHIP. CabaKThI Ty OapbIChIH/IA JKOCTIap OOMBIHIIIA
TEOPHSUIBIK MATIMETTEP, 3epTXaHAIBIK TarlChipMaiap Oepiiin 3epTTey )KYMBICTaphbl OPBIHAAIIIBI.

KopsbiThinabl. Dy3apro3 aypll MapyambUIbIFGl YIIIIH MaHBI3ABI Mocenenepaid 0ipi, Oyt
eTiHHIH JKETICTICYiHEe KOHE OHIM CallachblHBIH TOMEHCYiHE oKeJe/li, KoOiHece OHbBI caTyFa KoHE
TYTBIHYFa  JkapamMchi3  eTtemi. OcbhlFaH  OalIaHBICTBI  OCIMIIKTEPHIH  CaHBIPAyKYJIaK
KO3JIBIPFBIIIITAPFA  TO3IMILIITT MOceleci ©3€KTI JKOHE OKOHOMHUKAIBIK, MEIUIUHAIBIK,
TOKCHKOJIOTHSUTBIK YKOHE IKOJIOTHSUIBIK aCIIEKTLIepre ue.

3epTTey KYMBICHI Ke3iHae OoJamak MaMaHIap IblH ©31H-031 3epTTEYIIUIK KaOlIeTTUIiriH
JKy3ere acelpyra, Oap OuTiMi MEH ToXIpHOECIH KOlJaHyFa MYMKIHAIKTEpl Oap. 3eprrey
TaKBIPBITITHI ATy YIIiH 3P TYPIIi 3epTXaHAIBIK TOXKiprOeIep KOJIAaHbUIaAbl. 3epTXaHaIbIK cabaKTa
CTYJEHTTEpiH OUTIKTLIIN COHBIMEH KaTap KbI3BIFYLIBUIBIFBIH JKOFapiaTy OOMBIHIIA TIpil JKOHE
buKcanMsIaHFaH TPEmapTTapIbl MUKPOCOKIHMSIIBIK OSIICTEp apKbUIbl KOpPCEeTiedi, KOPEKTiK
opTayiap JaiblHAAy OMicTepi, JaKbUINAy OMICTEPIMEH JKOHE OCBIHBI 3€PTTEH  OTBIPHII
CaHBIpayKYJIaKTap IbIH KiIacCu(PUKAIUACHI, OMOIKOJIOTHSITBIK CPEKIIETIKTEpIMEH TaHbICa bl OChI
apKBUIbl 36PTXAHATBIK JKYMBIC Kacay JaFJbplIapbl KaJabIITACaAbl )KOHE 3epTTEYIIUTIK OUTIKTLIIr
KAJIBIIITACAIbI.
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®OPMHUPOBAHUE UCCJIEJOBATEJIbCKOM KBAJIUGUKAIIUA BYIYILIAX
CIIEHUAJIMCTOB-BUOJIOI'OB (HA IPUMEPE BU1IOB I'PUBOB)

CaabibexoBa H.H.:, PhD
Kamuaun A.I'. 2, MarucTpanT
" Meacoynapoonwiii Kazaxcxo-mypeyxuii ynugepcumem umenu Xooocu Axmeoa Acasu”.
e. Typxkecman, Pecnybnuxa Kazaxcman
2 Kvisvinopounckuii ynusepcumem umenu Kopxoim Ama,
2. Kwizvinopoa, Pecnybnuxa Kazaxcman

AnHoTanmus. B Hamei crathe coOpaHBI OCOOCHHOCTH BO3ICHCTBHS BHIOB MHKPOMHIIETOB,
MOBPEKIAIONINX 3€PHO B TEIUTUIAX NPU MOJATOTOBKE OYAYIIMX CIIEIHATNCTOB-OHOJIOTOB, JAHHBIC IO
W3YUYCHHIO TIOBPEXKICHHH, a TaK)Ke MX MPUMEHEHHUE B MPOLECCEe M3YUEHHs Pe3yJbTaTOB MCCIICOBAHUA.
TeopeTnueckue BHIBOJIBI 110 po0IeMe UCCIIeTOBaHMUS Ha KaXKIOM dTarle MPOBEPSUINCH SKCIIEPUMEHTATEHO-
IKCICPHUMEHTAbHO, & CpaBHCHWE, aHamu3 u O00O0OINEHHE TOMYYCHHBIX PE3YJbTATOB IO3BOJHUIIO
OTIpECIUTh HAYaIbHBIH YPOBEHBb (DOPMHUPOBAHUS HCCIICIOBATEILCKOM ACITEIBHOCTH OY Iy IIIUX YIUTEIICH-
ouosoros. Takke ObLT MIPOBEACH 0030p JKYyPHAJIOB OTCYSCTBEHHBIX U 3apyO0EKHBIX YUCHBIX-METOIUCTOB.
CrieraibHO pa3paboTaHHAS METOIMKA C UCTIONB30BAHUEM OUOJIOrHYecKoi HH(OpMAIIUK, TONyYSCHHON B
X0/1e OMOIOTHYECKOTO IKCIIEPUMEHTA, ObLiTa alpoOMpOBaHa B XOIe TIeIarOrMueCKOM MpakTUKH. Taxoke ObLT
MPOBEJICH 0030p pabOT OTEYECTBEHHBIX U 3apPYOCIKHBIX YUCHBIX-METOIUCTOB. TeOpPEeTUYECKUE BHIBOJIBI 110
BOMPOCAM HCCIICIOBAHUS HA KAXJOM 3Tare MPOBEPEHbI SKCIICPUMEHTAIILHO, & MOJyYCHHBIC PE3yJIbTAThI
COTIOCTABJICHBI, MPOAHAM3UPOBAHBI W  O0OOIIEHBI  JJIi  ONpPEJCICHHUS  WCXOTHOTO  YPOBHS
UCCIIEIOBATENbCKON JIesTeNbHOCTH Oynymux OuonoroB. Llenblo MOATOTOBKH KBaIM(HUIMPOBAHHOTO
CIICIMAITUCTA B OyAyIeM OyJIeT opraHu3aliys y4eOHOro Iporecca U Crioco0bl MOIy4YCHUS Pe3yIbTaToOB 110
MPOXOSILIEH TEME.

KiroueBbie cjioBa: MHKPOMHIIETHI, TpHO, OMOJIOT, COJlepKaTenbHO-I03HABATENbHbIN, Y4eOHO-
MO3HABATEIbHBIN, CHCTEMa 00pa30BaHusl, OMOJIOrHUYECKOEe 00pa3oBaHue

FORMATION OF RESEARCH QUALIFICATIONS OF FUTURE BIOLOGISTS
(ON THE EXAMPLE OF FUNGUS SPECIES)

Salybekova N.N.%, PhD
Kamidin A.G.2, master's student, 2-nd year

'Ahmed Yasawi International Kazakh-turkish University,
Turkestan city, Republic of Kazakhstan
Korkyt Ata Kyzylorda University,
Kyzylorda city, Republic of Kazakhstan

Annotation. Our article contains the features of the effects of micromycete species that damage
grain in greenhouses during the training of future biologists, data on the study of damage, as well as their
application in the process of studying research results. Theoretical conclusions on the research problem
were tested experimentally at each stage, and comparison, analysis and generalization results obtained
allowed us to determine activity of future biology teachers. the issues of formation of the research activity
of future biology teachers are considered. A review of the journals of domestic and foreign methodologists
was also conducted. A specially developed technique using biological information obtained during a
biological experiment was tested during pedagogical practice. A review of the works of domestic and
foreign methodologists was also conducted. Theoretical conclusions on the research problem were tested
experimentally at each stage, and comparison, analysis and generalization of the results obtained allowed
determining the initial level of research activity of future bio logisticians. The purpose of training a qualified
specialist in the future will be the educational process and ways to obtain results on a passing topic.

Keywords: micromycetes, fungus, biologist, informative, educational, educational, educational
system, biological education.
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Anpnarna. Kazakcran PecrryOnukaceiabiH «biniM Typansny 3aHbIH/A «biniM Oepy xyheciHiH 6acTh
MaKcatT MiHJETTepI - YITTHIK >KOHE JKANIbI a3aMaTThIK KYHABUTBIKTAD, FHUIBIM JKOHE TIPAKTHKA KETICTIKTEpi
HETI3iHAE JKEeKe aJaMabl KalbITACTBIPYFa JKargail »kacay» Jiem aTam KepCETKeHAEW >KOFaprbl OKY
OPBIHIIAPBIH/IA TATIM-TopOue Oepy iciHae MypaXkailnapIbIH MyparaTTapbIH MMaiaaiaHa OTHIPHII XKYPTi3yIiH
©3eKTiir aiikpiHnana tyceni. [lpesunent «Koraprel OiTiM camachl €H KOFaphbl XaIbIKapalbIK TajlarnTapra
xayan Oepyi tuic. Enneri 2KOO onemHiH >KeTeKIli yHUBEPCUTETTEPiHIH PEHTHHTIHE eHyre YMTBUTYJIaphI
KepeK» - JeT TYHIHICHII.

Kazipri memaroruka TeopHscH eneyii e3repicrepre eHim, OiuriM Oepy Ma3MyHBI JKaHAPHII, KaHa
Ke3KapacTap maiia 6onapl. bimiM camachklH JaMbITy YIIiH aKbUI-OHbl YIIKBID, MIBIFAPMAIIBUIBIK KaOiJIeTi
HIBIHAJIFAH, ICKep XoHE TaJanThl agaMmiap Kepek. byJ Typrbia CTyIeHTTepiH OKY YACPICIHAC TAHBIMJIBIK
ic-opekeT OeNICeHIUIIrH apTTHIPYAblH MaHb3bl 30p. OcCbIFaH opail YITTBIK IOYHHEXKY3UIK pyXaHu
MypanapablH cabaKTacThIFbl HETi31HAE TEepPeH Jie, carmaibl OiTiM Oepy/i Ky3ere achlpy MaKCaThIHIA OKY
yaepici OapbIChIHIA CTYACHTTEPIe Mypakail KYHIBUIBIKTaphl apKbLUIbI TAHBIMBIK 1C-9pEKeT OCJICCHIITITIH
JIAMBITY1a, OHBI XKETUIIIpy Moceleci aiFbl opbiHFa MbFaasl. COHIBIKTAH Y3/IKCi3 OutiM Oepy kykeciHzie
CTYZICHT >KacTapFa »KOFapFbl OKy OpBIHIApbIH/IA JKapaThUIBICTAaHy MypakailapblH YHBIMIACTBIPY OLTIM MeH
TopOue Oepyne Oapiblk cajanapbiHna OH HoTiwke Oepemi. JKOO skapaThUIbICTAaHY MypakailiapblHBIH
MYMKIiHJIKTepi OKy OaFiapiiaMachblH TaOWFM MaTepHalJapMEH KaMTamachl3 €TYJIH TCOPHSIBIK JKOHE
ToXipuOenik HeriziH 3eprer, oHbl JKOO TaxipubeciHeH oTKi3yi.

Tipek ce3aep: DneKTUBTI Kypc, Mypaxai, xapaTeuibictany, KOO, omicteme.

Kipicne. Conrbl xbuigapel Oi1iM Oepy cajacblHa KeNTereH esrepictep eHyne. by
e3repicTep OojamaKk MamMaHAApIbIH ©3 ajjblHa KOWFaH MakcaT MIHJIETTEPiH alKbIH KBUIyFa,
[IBIFAPMAIIBUTBIK ~ KaOLMeTTepiH apTThIpyFa JKOHE IIenIiM KaObUIjayFa JaiiblH KacTapabl
TopOueney. bonammak xactapsl TopOuesey MeniMiH FATBIMIAP MOJICHUETTIH KOMETIMEH aIaM/IbI
PYXaHHU KaFbIHAaH TopOuerney e e atan KepceTKeH. byl MoceneHi menryiH KuTiTiH FalabIMaap
MOJICHUETTIH MaHBI3[bl KOMIAHEHTTEPIHIH KOMETIMEH aJaMibl PyXaHH HETi3/ie TopOue >KoHe
OiniM OepyZieH Kepyie. ONEeMIIK KOHE eNIMI3/IIH deyMEeTTIK-9KOHOMHUKAIIBIK CANAChIH JTaMBITY
MaceseciHe Ooanak MaMaHIap IbIH MIBIFApMaIIbUIBIK KaOlJIeTTEPiH JAMBITY MaKCaThIH 1A, OLTIM
JKoHEe TopOue Oepyae MypakalIbIH YIKEH pell aTKapaTblHAbIFbl Oenrim. Con cebemnti OiniM
Oepyni MozmeHuerTiH Oip Oemiri peTiHzae Kapam Oipryrac OuniM Oepy KyHeciH KypHI,
OpTaNBIKTaHBIPFaH XKYHie Kacay.

byrinri Tanna emiMi3liiH JKOFapbhl OKY OpBIHIApbl KPEAUTTIK OKBITY >XKYHeciHe KeIirl,
onmeMik OimiM Oepy KEHICTIriHAE NaMyablH ©31HAIK OarbIT-OarmapblH alKbIHAAN aifbl. by
OarpITTa KBIpyap JKYMBIC aTKapbuLabl. O KYMBICTapFa — OKy OarmapiiamanapbiHa Oi1iM OepyiH
JKQIIIBI CTaHIAPThIHA Colikec 0a3aiblK KypcTaplaH 0acka AJIeKTHBTI KypcTapAblH Kipyl OOJIbL.
«JNeKTUBY CO31 JaThIH TUIIHEH ayJapraH/ia «TaHAaMalbl, TaHAAysbl, KaJayJlb»IereH YFbIMIbI
oinmipeni[ 1].
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OisiM Oepynin MiHaeTTi
UHBAPHAHTTHI 061iri skoHe
OKYIIBLJIAPABIH KAJMNbI 0ijiM
a1y JaiibIHABIFbIH AsSIKTAYFa
OaFbITTaJIFaH.

0a3aJIbIK

sKeKe MIHep/i TepeHaeTin
OKBITYAbI KAMTaAMAachI3 eTeqi
JK9He OipiHmI Ke3eKTe KICciou
OimimMai anyabl sKaIFaACTBIPATHIH
MeKTen OiTipyminepai
naiibIHaayFa OarapJaHFaH.

OKy Kypcrapsi npopuiabai

MIHIH KAH-)KAKTBI
CHNIATTANTHIH OHBIH AThl MEH
MAa3MYHBbI, IFHU, OKY-
JmicTeMeIiK KelleHi BIH
MOHiHJIeri skapHaMa peJiin
aTKapaabl.

JJIEKTUBTI

T T T

1-kecte — OKY KypCTapBIHBIH KAJIMbI TYpJiepi

Kasipri ranna snextusti kypce XKOO-1a TepeHiHeH 3epTTelIMei, HAKThI MIeITiMi Ta0bLIMAi
KeJe JKaTKaH JKOHE TOJIBIK 3epTTeJIMEH Kele aTKaH CypakTapblH Oipi. DJIEKTHUBTI KypCThIH
MaKcaTbl, MIHACTTEpi, MPAKTUKAIBIK MAaHbBI3bI MEH ©3€KTLNiri, KYTUIETIH HOTHXKECi Typallbl
KEeHIHEH OoWaHy Kepek. bi3liHie, eH anapMeH, Oyl MoceleHi >Kalllbl 3JIEKTUBTI KypcTapra
KOMBUTATBIH TaJlanTap TYPFHICBIHAH capamnTaraH jKeH. AJl TajanTap MbIHamail OarbITTapiaa
KapaJblIl XKYP:

1. ApTBIKTBIK (0J1ap Ken 00J1ybl KepeK)

2. Kpicka mep3imainik (6-16 carar)

3. Epexkitie Ha3ap ayaapapiiblKk Ma3MyHbI MEH aTbIHBIH OOTYbI

4. Kypc 6enrini Oip HOTMXKEMEH asKTallyFa THic (3cce, xo0a, ...)

5. CTanaapTChI3IbIK

6. DIEKTUBTI KYPCTHIH K00aChIH Mearortap Aaiibiaaaysl Taic[2].

DNEeKTUBTI KypCThIH aThl MEH OHBIH MaKcaT-MiHAETTEP1, Ma3MYHBIHbBI MEH OapbIChI JKajIlbl
Kypcka OepiJieTiH cumarTama jaecek Katenecneimis. KypcTel xorapsl camaga cumarrtay, OHbIH
KAHXKaJIBIKThl JI9pEKe MaHbI3bl OOJATHIHBIH aTalm KepceTy OJ1 MEeNarorThlH Tikenel KociOu
KY3BbIPETTLJIIriHE OaiIaHbICTHI.

DOneKTUBTI  KypcTapAblH Oarjapiamanapbl OUIIM  alylIbUIapAblH — TONTapbIHBIH
TaJlanTapblHa COMKeC KellyiHe OaFbITTalFaH/IbIKTaH, OUTIM amylIblIapAblH KbI3bIFYIIBIIBIKTAPbIH
€CKepin YHBIMIACTHIPBUTY KepeK. bimiM  adymbuiapIelH  KbI3BIFYIIBUIBIFBIH  OATY OpHHE
OKBITYIIBIHBIH KOCiOM IIebepitirine Tikeneil 0almaHbICThl DJIEKTUBTI KypcTapabl KYpacThIPY/bl
OKBITYIIBUTAP 1CKE achIpabl.

KOO-HnaH 611iM anmymslIapAbIH MBFApMaIIbUIBIK KaOLJIETTEPiHIH alllbUTybIHA MYMKIHIIK
OepeTiH XKoHE TEOpUSIIBIK OLTIMAEpIH MpaKTHKaZa KOJAAHY TYKbIPhIMJIaMachlHa COHKEC OKBITY
TYpP1 — DJIEKTUBTI KypcTap.

AN eHIl JKOFaphla aWTBUIFAH >koOamay wmocenenepin kasipri tanma KOO-mapna
OKBITBUIBII JKYPI€H 3JEKTUBTI KypcTapAblH Oipi — «BHONOTHSIBIK Mypaxail YHBIMIACTHIPY»
AJIEKTUBTI KYPCHIH KaJlal YHBIMIACTBIpyFa O0Jaabl JKOHE OHBI Kajail JKy3ere achlpambI3 JIeTeH
CYpaKKa jxkayar i3aeiik. [3]

Mypaxkall — KoFaM MeH TaOWFaT apachlHJa KaJbINTACKaH, aJaM KOJBIMEH >KacallFaH
TYBIHJBIIAp MEH Mypajap >KUBIHTHIFBI. Mypanapabl Oonaliak yprakTapra *KeTKi3e OTHIPBII, OCHI
HETi3/Ie XaJIbIKKa KhI3MET €TETIH JKOHE KOFaM JaMybIHa JKaF[ail >KacaWTbhIH, 3€pPTTCUTIH, OLIiM
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OepeTiH, pyXaH! MYKTaKIBIKTap/Ibl KAHAFATTAH/BIPY MAKCAThIHA KOFAaM MEH OHBIH MYILEJIepiHe
TONIM-TOpOUE OEpeTiH KOIIUTIKKE KOJI XKETIM/II MOJICHH JKOHE pyXaHH MekeMme [9].

MypaskaiiIbIH FBUIBIMU 3€pPTTEY JKYMBICTAPHI Y3aK MEP3iMIe apHaJIFaH xocrap OoibIHIIA
Kyprizineni. MyHaail >xkocnapablH OOJybl 3€pTTEy JKYMBICTapBIHIAFBl KAJIFACTHIKTA, opi
JIOTUKAJBIK OalIaHBICTRI KaMTaMachl3 erefi. COHbIMEH 0ipre »KYMBICTBI dKOCTIAPIIBI TYPE XKYPrizy
KeHOip KbI3METKEpJIEePAiH KaKETCi3 3epTTEy TaKbIPHIOBIH ayBICTBIPYBIHA KOJ OepMeil KoHe
HOTH)KECIH/IE FHUTBIMH JKYMBICTICH aifHATTBICATHIH TONTHIH KOCINTIK OUTIKTUTITIHIH )KOFaphUIaybIHA
Kargal okacaiipl. FPhulbIMH JKOcmapAarbl 137€HICTEPAIH OpPBIHAANY Mep3iMi TaKbIPBIITHIH
KYpJEJIUIiriHe, OHbl OPBIHAAYIIBUIAPILIH FHUIBIMU JICHICHIHE XOHE MYpPaKalJblH Kap>KbLUIBIK
MYMKiHAIKTepiHe OaiimaHbIcThl OonMak. Kem skeuimapaarbl ToXipruOe KOpPCETKEHACH, ayKbIMbI
KIIIPeK TaKbIPBINITApbl OPbIHIAN INbIFyFa Oip KbuIgail yakelT OepineriH Oojca, Kypmaeni
TaKBIPBINTAP/Ibl €Ki KbUIAaH Oec KbUTFa JIeHiH Mep3iMie OpbIHAayFa OONaTBIHIBIFBI Oenrimi
6o oteIp [10].

byringe onemaik MypaKaWbIK TOXIpUOeAe KOFaMIBIK OMIpAIH JXKOHE MOJICHHETTIH
«MypakaliJIaHATBIH» callalapblHa JETeH KO3Kapac Ta e3repreH. OJIeMIeri oTil KaTKaH kahaHabIK
SKOJIOTHSUIBIK 3apAanTtap KopllaraH TaOUFATTHIH epeKile KYObUIbICTApbIH, YHUKAJABIK CUMIATTHI
TaOWUFH €CKEPTKIIITEP/l «TAPUXH-MOICHU MYpPay KypaMbIHA €HT13y KQKETTIT1H TyFbI3abl. Onap sl
caKTay, Wrepy >KoHE TMaijanaHy ToKipuOeci e epeKile MypaxaliblK MeKeMelepIiH
KaJIbINITacyblHa HeTi3 00ael [11].

Mypaxaiitanyaa apHaiibl Mypaxail YHBIMIACTBIPYIbIH NPUHIUNTEPlI aHBIKTAIMAaFaH.
CoHnbIKTaHa aNIbIMEH YHBIMIACTHIPBUIFAH Mypaxkaid, Mypakaillapra KaKeTTi CTaHIapTapMeH
JKOHE KbI3MeTTepre OailiaHbICThI cail 601y kepek. JlereHmen 61s1iM Oepy Mekemenepinae Mypaxkai
YUBIMIACTBIPY YIIIH €H ajJJbIMEH FhUIBIMHU TYKBIPBIMBI OHJIEY KepeK. Byi1 KbI3MeT yiI Ke3eHze
JKYy3€ere acajpl:

- 13J1eJ111 OThIPFaH KaXXeTT1 MaJIIMETTEp/11 IallbIH 1Ay JKoHE Taaay (6acka MypakainapaaH,
KiTaIXxaHaJlapJlaH, apXUBTEpCH, HHTEPHETTEH, JKEeKe ToNTamasapAaH, 9/IeOUeTTepeH );

- MypaKaiIbIH jKEeKe TY KBIPBIMBIH JKacay;

- HaKTbUIBI TOXKIPUOETIK ic- mapanapabl eHaey — Oackaia aiiTkanaa, Oenrini Oip ke3eHre
Mypakaii JaMybIHBIH %K00aJIbIK )KOCTIAphIH jkacay. XKobanay Ke3eHiHAe MaKCcaTThl TYP/IEe Mypakai
UMUJDKBIH JTalbIKTHI OiylaHy. Oyen 6acta GapibIK KaJlbIITaCThIPYIIBI YAESPICTIH HeMece Oip icTe
KEepeK OHIMJ1 aly TYKbIPbIMBI, KaHJIall cananap KaKeTTITH aHbIKTan aixy. Mypaxail icinae — ol
6acTel Heri3 Oonajabl, COHIBIKTAHAA €H alJbIMEH Mypaxail NpoQMIiH TapuUXd, MeMOpHal
€CKEPTKIIII, KOJIOTHSIIBIK, TEXHUKAJBIK, KapaTIbICTaHy JKOHE T.0. aHbIKTam any kepek. bamara
OiniM Oepy MeH TopOHeNeyAiH canachlH KOFapiaTyaa Mypaxail SKCIO3UIUACH MeJaroruKaibIK
ocepre KaHIIAJIbIKThl MYMKIHJIIK OEpETiHIH TYCIHY.

Mypaxail 5KCro3uLusIapblH OpHANIACTBIPY YIIIH 06JIeK OpbIH KepeK, ajl Mypa)KalJbIH
YKYMBICBIH OacKapy YIIiH — YHBIMIACcThIpYIIbl KaxkeT. Epesxe OoiibIHIIa MyH/Iaif MaKkcaTneH OitiM
OepeTiH Mekemenepe, Kochkimima O0itiM OepeTin nenaror 6eminesni. KeHec 6epy karbiHaH KOMEK
KOpCceTy/ie, dKOFapFbl OKY OpPBIHIAPBIHIA MYpakail KYpy VIIH MEMJIEKETTIK HeMece JKePTiTiKTI
(MyHUIIMTIANIBIBIK) MypaXkaiiapAblH MaMaHIapblH MIAKbIPY YCHIHBLIAABI [9].

Mypaxail THHAMHUKaIBIK, ©3/IIrHEeH JaMUTBHIH KOHE HBIFAUTYIIBI Kyiene 00IyFa THICTI.
OHBIH DKCTIO3HIIHS TYP1 KOHE allKbIHIAIFaH KeH - 3aTTaHFaH OPTachl, KOPEPMEHMEH OaillaHbIC
’acail OTBIPBII JKOHE OCHI HET13/1e KepepMeHre Mypaxkail eciriH aiikapa amry sl xKy3ere acblpaJibl.

bimikTi MamMaH apkachlHAAa >KacajfaH YHJIECIMAl JKOHE IYPhIC YHBIMAACTBHIPBUIFAH
MypakaiiIbIH, KyaTTbl ’KOHE KYLITI ocepi opKaiaH HoTke Oepeni . bipak opbip Ginim Oepetin
MeKeMele KOCIKONH MaMaH/Ibl KeHec Oepyre MIaKbIpy MYMKIHIIUTIKT1 XKOK, ToXipuOemniiepae cait
JKOFapFhI OKY OpPBIHIAphI KaObIpFachklHAa OpTYpIi MPOPIIIIETri Mypaxainap YibIMAaCThIPHLIAIbI
[8].

JKoraprel OKy OpBIHIApBIHAA KYPACTHIPBUIFAH JKapaThUIBICTAHY HEMece OMOJIOTHSIIBIK
Mypaxkaid O1riM Oepy cajachlHIIa 3aTTHIK MaTEepHaIapMEH KaMTaMachl3 €Til KaHa KOWMaid, OChI
TYpFBIIA TATCOHTOJOTHSUIBIK KYH/IBI JKCIIOHATTAP/BI, Kep KOWHAYBIHBIH OAMIBIFBIH JKOHE [I€
TaOMFaT HBICAHIaPbIH KAacC YpIaKKa FbUIBIMU 3€pTTeM, Mypallap/ibl YpraKTaH-ypIiakka KaaablpyFa,
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eJIMI3JIIH TapUXH, TAOUFH JKOHE MOJICHHM MYpaJlapbl PETiH/IE KYPACTBIPHII, TANIM-TopOHe OepeTin
OimiM opaacel nen KaObuinaraH >keH. COHIBIKTaHZIa OKY-TOpOHMe YAepiCiHAE AYPHIC TaHJIaJIFaH
Mypakail MeH SKCHOHATTaphl — JKACTAp/AbIH TaHBIMIBIK OUTIKTUIITiHIH apTybIHAa TUTI3ETiH acepi
eTe 30p 0O0JIaIbI.

JKoraprsl OKy OpBIHAAPBIH/A )KAPATHUIBICTAaHY HE OMOJIOTHS Mypa)kallbIH YHBIMIACTBIPY
€H alJpIMEH OULTIM aJdylmbUIapABIH ©3 OLIIMICPIH KEHIHEH KOJJaHyFa MYMKIHIIK Oepei.
Mypaxaiiner  JKOO-ma  yilbIMaacTeIpyZblH — OarbITTaphl  KapacTelppliMaraH. COHABIKTaH
Mypaxaiibl YUbIMIACTBIPY YIIIH KaXKETT1 CTaHAApTTap MEH aTKapbUIAThIH KYMBIC PETIH MIHAETTI
typae Oimy mapt. XKanner XKOO-ga yifbimMpacTeipbuiran OipHemie mypaxaitnap 6ap. KOO-na
YIBIMIACTBIPBUIFAH JKapaThbUIBICTAHY MYpa)kailbl CTaHAapTTap MEH KbI3METTEp Heri3iHe caid
KYMBIC Kacayna. [4]

Kazakcranusia XJKOO-FbI eH Oezien i OnoaorusIbiK Mypaxkaitl on-dapadu areingarsl Kazak
YATTHIK YHUBEpCUTETiIHIE OpHanackaH. OKy OpHBIHAA OHOIOTHUSIIBIK Mypakail OMOJIOTHSIIBIK
(bakynbTeTiHIH 300J0TUSIIBIK Kadeapacsl xKaHbiHaH 1936 5KbUTbI 300J0THSUIIBIK MYpaXkaibl O0JIbITT
ampuiAbl. 1949 KpuTbl OMONOTHSUIBIK Mypaxkail 0oJibIn KaiTta Kypbuiasl. Mypaxkait 3 Oemimai
YJIKeH 3alifiaH koHe 84 BUTpUHAAAH Typaabl. Mypaxkaii Kopbl OipHenie OeniMIepIeH TYpajbl.
Mypaxaiina KkenTereH CUpeK >kaHyapiaapblH KCHO3ULMUIApbl 0ap.  DKCHOHATTap.Ibl KaJIlbl
Ouonorusi, 300i0rus, O0OTaHMKA, MOPQOIOTUsSl KOHE e 0acKka >KapaTbUIBICTAHY FhUIBIMBIHA
KaTBICTHI cabaKTap/ia KoJaaHyFa 00Jabl.

Oxky opHbIHAarbl Mypakail KazakcTaHHBIH TaOMFU KOPBIH JKOHE MOJCHHUETIH AaMbITya
YJIKEH peJl aTKapasbl.

MypaxaiiibliH Oaranbl MaTepUaAbIK aKlapaTbl TeK OWOJIOT OUTIM amylIbLIapbIH FaHa
emec, 0acka Ja caja KbI3METKEpJEpiH KBI3BIFYUIBUIBIFAH apTThIpafbsl. Mypaxaid emiMi3aiH
kenteren JKOO-pbl apacbiHAa >KOFapbl Oejenre ue >koHe OuniM Oepy OpbIHAApbhIHIA KEeHIHEH
TaHbIMaJI. Mypakaii MaMaHJapbl TaOWFATTaHYIIbIIAp MEH OMOJIOT MaMaHAapblHA CEMHHApIIap
OTKI31iI OThIPaIbL. [5]

Buonorusbik MypaxaiibIg ciiTemeci:

- https://www.kaznu.kz/kz/17427/page/About_al-Farabi_Kazakh_National_University

- https://youtu.be/zMpmnEhAM4w

Onkeit Maprynan ateiHAarbl  [laBnomap mMeNarorvkanblK — YHUBEPCUTETIHAE €
OMOJNOTHSUIBIK  Mypaskail o KaOAbIKTaaFaH. YHHMBEPCUTETTIH Mypaxail kemeHi Oyn JXOO
FAJIBIMIAPBIHBIH KOI JKBIIFBI KBI3METIHIH HOTHXKECl, O OMONOTHSIIBIK OeliHieri cabakTrapibl
oTKI3yzle Oipereil oKy Kypaibl Ooibin TadObuiansl. On KazakcTaHHbIH TaOWFU aiiMaKTapbIHBIH
TAOUFU TapUX E€CKEPTKIIITEPiH 3epPTTEUTIH FBUIBIMU-3EPTTEY, MO/IEHU-OLTIM Oepy *kKoHe TopOue
Oemimi 60mbIN TaObLIAABI. MypaxkailIbIH AKCIO3UIUSUITBIK ayAanbl 400 mapiibl MeTpAl Kypansl,
TOPT OOIMHEH TYPAIbl:

1) Tlerporpadusi MUHEPOTIOTUSCHIHBIH O0OMiHYi-013/1IH ©JKEMi3liH >Kep KbIPTHICHIHBIH
CBIPTKbI MIMIIHIH KaJBINTACTBIPYAAFbl T€OJIOTUSIIBIK MPOLECTEPAIH POIH TYCIHyre MYMKIHIIK
6eperin [laBnogap oOdbICH penbediHIH KaJIbITacy Tapuxbl O0ap Oenri. DKcrno3umusaa Tay
JKBIHBICTaphl MEH MuHepanfapislH 140 yiarici yChIHBUIFaH. DKCIO3ULIMsAFa €HOereH yuriiep
KoiimMarnapza 60:1a/1bl %KoHE TeosIorus OOMBIHINA 3epTXaHANIBIK cabaKTap/Aa naiiananbliaibl;

2) IlaneoHnTtonorustHelH OeiiMi >kep O€TIHIEri TIPUIUTIKTIH KaJbIlTacy Ke3eHIepIMEH
TaHBICTHIpaJbl. MyHIA >KEpHiH MaJCOHTONOTHSUIBIK IISKIPECIH allaThlH KOUBUIBII KETKEeH
OpraHu3MAEpIH allyaH TYPJILUIIr, ©CIMIIKTEP MEH Tipl KaJABIKTapAbIH KalIbIKTapbl YCHIHBUIFAH;

3) 3oonorus Oemimi IlaBmomap o007dBICEI (hayHACBIHBIH OPTYPJUIINIMEH KONTereH
TonTaMasap/ia YChIHBUIFaH - 00JIBICKA TOH OapIibIK JaHamadTHIK aiiMakTap: Aajia Koo, )KalbuiMa,
HIAJIFBIH, J1aja, OpMaH/IbI Jalia )KOHE OJIapIbIH MEKEH/ICYIILIepi;

Mypaxaiia KOJUIeKIUSUIBIK KOP OPBIHBI, 3epTXaHa Oap. Korapel MEKTEN OKBITYIIbLIAPHI
OKY TIpoIieci Ke3iH/e Jie, cabaKTaH ThIC yaKbITTa Jla MOJICHU OpTa KypyFa KaThicaibl. [6]

Buonorusiibik MypaskaiiblH CijaTeMeci:

- https://ppu.edu.kz/yilyimi-yizmet-bio-kz/
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M.OremicoB ateingarsl bareic Kazakcran ynuBepcuteTiH 1939 KbUIBI  300JI0THSUIIBIK
Mypakail yiibIMaacTelpblIFaH. OHBIH HETI31H KanaraH Kadeapa MEHrepylIlici »KapaTbUIbICTAaHY
FBUIBIMIAPBIHBIH KaHIUAATHI, OPHUTONIOT ApHOJba LTamm.

1951-1968 xburmap apanbiFblHIa Kadeapa MEHrepymici KbI3METIH aTKapraH ABei
AnekceeBnd  LlpIraHKOB ~ MypakaillblH  JaMyblHA, MaTEpUANIbI-TEXHUKAJBIK  0Oa3achlH
KaJbIITACTBIPYFa YJKEH eHOek ciHipreH. Mypaxkail kepme mKadTapblMEeH KaMTbUIBIII,
OKCHOHATTAp JKYHEeMeH opHanmacTeIpbliabl. Kycrap, CYTKOpEKTiiep  3KCIOHATTapbIMEH
TOJIBIKTBIPBUIBII, CHCTEMAaTHKAbIK O6JIIMMEH KaTap OMBIPTKalbUIAPJbIH KaHKajlapbl, KeiOip
TEHI3 KaHyapJIapbIHBIH KOJUICKLIUSIAPhI )KUHAJIFaH.

binim anmymsiiapra 300J0THUIBIK casOakTap MEH 300JI0THsJIBIK Mypajkailnap TaOuFaTKa
KbI3BIFYIIBUIBIFBIH aPTTHIPA/Ibl JKOHE JIe TyFaH OJIKe jKaHyapiiap dJeMi Typasbl JyHHETaHBIMBIH
keHeiiteni. KazakcranublH KpI3bll  KiTaOblHA €HIEH JKOHE CHUPEK O KOMBUIBIN — KeTy
KayilniHAer! >kKaHyapiap TYpJepiIMEH, oJapibl KOpFay, CaKTay *KOJJapbIMEH TaHbICTBIPA/IbL.

Mypaxaiina KoH(epeHIHsuIap, FhUIBIMU-9JIICTEMENIIK CeMHUHapiiap, cabakrap, yHipme
OTBIPBICTAPBI, JIOHTEIICK YCTEIICP JKOHE op-TYPIIi Ke3JecyJiep OTKI3LIim oThIpabl. [7]

buronorusnbik MypaxkaiiblH cuiremect:

-https://geofac.wku.edu.kz/index.php/mezhdunarodnoe-sotrudnichestvo/256-zoologiyaly-
m-razhaj-ony-alyptasu-tarikhy

KopksiT ATa arbmparsl Kpi3euiopna yHuBepcuteTiHiH «buonorus, reorpadus xoHe
XUMHUS» KadeapacblHIa 300J0THUIBIK Mypakail YHBIMIACTBIPbUIFAH. 300JOTHSUIBIK Mypaxain
OiTiM amymsiIapAbIH OMOJIOTHST MaMaHIBIFbIHA JIETeH KBI3BIFYIIBUIBIFBIH apTThIpyna. COHBIMEH
KaTap o0JIbIC MEKTENTEPIHIH MyFalliMepe MEH OKYILIblIapbl Mypakaiifa Kelill, OH/l1a KOWbUIFaH
OKCHAHATTAPABIH Kacally >KOJJapbIMEH TAHBICHIN, OWOJIOTHS TOHIHE JETEH KBI3BIFYIIBUIBIFBIH
aptTeipyaa. Kadenpa yXbpIMbIMEH YHBIMAACTHIPBUIFAH Mypaxkail, CTyIeHT xactapiabiH, KOO
MaKTaHBIIIBI FaHa eMec, COHBIMEH Oipri skactapra OuliM Oepy >XKoHE TopOueneyne eneydi
KETICTIKTepre KeTKi3eTiH KypaJl IeceK apThIK aifTraraH 6onap elik.

Mypaskail TYpaKThl )KoHE aybICBIMIIBI KOMITO3UIIHSIIAPMEH TOIBIKTBIPBUIBIT OThIpaabl. Kert
CaH/JIbl HKCIIOHATTAp 0Osybl KaHBIK JKOHE Tipl TAOUFAT KOPIHICTEPl CTyIEHTTEpre KaKChl ocep eTil
Ha3apblH OpKalllaH e31He ayJapabl.

30050THAUIBIK  Mypakail OipHemie OeJimMaepieH KypacThIpbUFaH. ©Op 0ediM e31HIIK
HKCIIaHATTapMEH TOJBIKTHIPbUIFAH. TOKTAJBIN ©TETIH O0JICaK MaJCOHTONIOTHs O6iMi JKIHE ......
Gemimi Oap. Mypakaiiia OMBIPTKAChI3 XaHyapiap/AblH, OaJbIKTapIbIH, 1I6J >KaHyapJapbIHbIH,
KOCMEKEH/IIep MEH OaybIpMEH)KOpFaIayIIbUIap/IbIH, KYCTap MEH CYTKOPEKTUIEPIiH TYJIBIITAPHI
KacaJblHFaH. Mypaxail KOpbl bl ©TKEH CailblH TOJBIKTHIPHUIBIN OThIpajbl. CTyAEHTTEpAiH
JlaNaNbIK MPaKTUKAChl YaKbITBIH/IA KaHyapJlapIblH SKCIIaHATTaphl JalbIHIaIa/Ibl.

Kasipri tanna KopkbiT Ata ateinnarsl Kpizbuiopna yHuBepcuteTi, «XKapaTbuibicTaHy»
UHCTUTYTHI, «buonorusi, reorpadus xoHe XuMmus» KadeapacbiHIa OUTIM  aTyIIbUIAPIBIH
TEOPHSUTHIK OUTIMIH TIpaKTHUKa JKY31HAE KOJIJAaHy VIIIH J>KOHE JIé MaMaHJbIKKa JeTeH
KbI3BIFYUIBUIBIFBIH ~ apTTBIPY YIIIH apHailbl TOH eHri3UIreH. «bBHOJOTMsIBIK — Mypaxan
yitbiMaacteipy» moH1 2017-2018 oxy »xbuibiHan Oactan 5B011517-buonoruss bbb-HbIH 0Ky
yZepicine eHrizinres. XKpuigap 00ibl OChl TOHHIH KOMETIMEH CTYJIEHTTEP TEOPHUSUIBIK OiiMIepiH
MpakTUKaaa KOJJAAHBII KaThIp, COHBIMEH KaTap Oy Ooalmiak >kac MaMaHJaprajaa anTapibIKTan
KOMETiH THri3in katblp. [IoH OKy OpBIHHBIH 3 Kypc CTYJIEHTTEpiHE MpPPaKTHKAJIBIK cabakTap
TYpIHIE OTKi3umn Kene >kaTelp. [IpakTukanblk cabakrap CTYIEHTTEPIiH IIbIFapMallbUIbIK
KaOiJIeTTepiH JKOFapbl JaMbITYFa *oHE /1€ KbI3bIFYLIBUIBIH apTThIPY/Ia.

«buonorusnblk Mypaxail yHBIMIACTBIpy» IOHI -  JKajllbl OMOJNOTHSUIBIK Mypakai
JMalbIHOAYIBIH HETi31, TEOPUSUIBIK OimiMAEpiH NpPaKTHKAIBIK KOJJaHyFa MYMKIHIIK Oepim,
OoJarak OMOJIOTTapABIH IIBIFAPIIBUIBIK OMIIAYBIH KOHE KaOlJIeTTEpiHIH MIBIHAATYbIHA MYMKIHIIK
Oepeni.

«bHONOTUAIBIK MypaXkail YHBIMAACTHIPY» MOHIHIH HET13r MaKcaThl — OpTa MEKTEpTEpIe
TabuFaT MypaxailbIH THIMJII YHBIMAACTBIPY 3TANTapblH alKbIHIAY >KOHE OMOJIOTHS MOHAEPIH
OKBITYJIa MYypaxkail MONIMETTEpIH NaijaliaHy ONICTEeMECIH »acay KoHE TaOuFaT Mypakaibl
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MaTepHaIapblH Maianay apKbUIbl OKYIIbIIapAbIH OMOJIOTHSIIBIK OUTIMIH TEPEHIETY, Mypaxain
MaTepHaiapbl HET131H/Ie OKYIIbLIAPIbIH OOMBIHA TyFaH OJIKEre JCTeH CYHICICHIIIIK ce31M/Ii
ysaTy.

«BHONOTHAIBIK MypaXkall YUBIMIACTHIPY» MMOHIHIH HET13r1 MIHIETTEPI:

1. TaburaT MypaskalbIHBIH KYPBUIBIMIBIK OOJIMICPIH aHBIKTAY;

2. TaburaT MypakallbIH KaJIalITaCTIPY ATANTAPbIH TEOPUSIIBIK HET13/eY;

3. MexkrenTeri TaOurat Mypa)kaifbIH OMOJIOTHSI TOHIH OKBITY/1a TaliJalaHy 9/1iCTEMECiH
xKacay;

4. MekTenTiH TaburaT Mypa)KalbIHBIH MOJIEIIH )KOHE OHBIH OMOJIOTHSUIBIK O11iM
Oepyeri MakcaThIH alKbIHAY;

5. TaburaT MypaskalbIHBIH THIMJII SKCIIO3UIUSIIAPBIH XKacayIbl OLTy.

«buonorusBIK  Mypakadh  YHUBIMIACTBIPY»  TOHIHIH  KY3BIPETTUIIN  OMOJIOTHS
MypakaislapblH KaJbIITACTRIPY/Ibl PETTEY, MYpaXkail KOJUICKIMIIAPbIH )KUHAKTAY Typaibl Oi1iM
Urepy, SpTypiii OMOJOTHSUIBIK Mypaxkail 0OBEKTUIEPIH KIKTEY KoHe kyHeney. «buonorusibik
Mypakail ~ yHBIMIACTBIpY» TIOHIHEH KYTUICTIH HOTWXKe: buomormss  MypaxaiimapbiH
KaJIBIITACTBIPY/IbI PETTEY, MYpa)kail KOJUIEKIMSUIIAPbIH )KMHAKTAY TypaJibl OLTiM Urepei, opTypil
OHMOJIOTHSIIBIK Mypakail 0OBEKTIIEPiH KIKTEY KOHE )Kyieneyre KaoinerTi.

«buonorusplk Mypaxkail YUbIMAACTRIPY» MOHIHIH KbICKallla Ma3MYHBI: JKapaTbUIbICTaHy -
FBUIBIMA MYpaXkKaiibl JKOHE OHBIH Ka3ipri MEKTENTepAiH OWOJOTHS KEHICHIHAC ajlaThlH OPHBI
epekie. DKCIO3UIUs — Mypaskail KOMMYHHUKAIUSICHIHBIH MaHbI3/IbI 0OJIIT1 OHAA Tay >KbIHBICTaphI
MEH MUHepalJapAblH Yyiriiepi 0ap. DKCIO3WIUS TeONOTHSIIBIK KiacCH(UKaIUsIFa CoHKec
YUBIMIACTBIPBIIAABI. MypaKalblH MaJCOHTOJOTHUSIIBIK O6JiMiHIe JKepJeri TIpUIUIKTIH
KaJIBINTACy KE3CHJEPIH CUIIATTAWThIH MaTepHaiap KOHbUIAbI, JKOFAIIBIN KETKEH OpraHu3MIep,
OCIMIIKTEepiH TaHOAChl JKOHE TAaCTaHFaH KaJJIBIKTAPBIHBIH XPOHOJOTHSIIBIK JKyheci TO.
MypaxkaiiiblH OOTaHHMKAIBIK OOJIMIH/IE SBOJIONUS OapbhICHIHAA OCIMIIKTEPIIH  KaJbIITaCy
Ke3eHJepiH cunartaifaipl. 300J0THsl OeiiMiHJE KYCTap KIJAcChl, MAaHOpPaMajblK BUTpUHANAp,
CYTKOpEKTiIep Kiacchl. buonoruss moHIH OKbITyJa MEKTeNTiH TaOuraT MypakalbIHBbIH
HKCHO3ULIUAIAPBIH MaljaaHa Ibl.

KopsbiTbinabl. XXI| Facelp MOIEHUETTIH, aKbLI-OM MEH FBUIBIMHBIH JaMbIFaH >KOHE
OocekenecTik Facelppl. Kaszipri TaHma op-Typili DJIEKTHUBTI KypcTaplbl €HII3y apKbUIbl
CTYJIEHTTEpIH OUIIM camachlH KeTepy YCTiHJe. «BHOJIOTHUSIIBIK Mypakall YHBIMIACTBIPY»
351eKTUBTI KypchIHbIH JKOO-HBIH 011iM almynbliapblHa THTI3ep Maiackl ©Te *Korapbl. DIEKTUBTI
KypCTbl €HTIi3y apKbUIbl OoJylallaKk MyFajdiMAep MEKTel KaObIpFachblHAa >KYMbBIC >KacaraHja
OMOoJIOTYs TIOHIHE KAaTBICTHI KOIITEreH ic-11apajap OpblHIal adyblHa MYMKIHJIK Oepei:

-OpTYpIl SKCeUIUATIAp YHBIMIACTHIPY;

-Buonorusnsik yiipmenep;

-OIICTeMEINIK OKY-KYpaJlIapblH Kapay;

Bonamak Ouomnorus moHIHIH MyFamimzepiHe «BHOJTOTHUSAIBIK Mypaxkall YHBIMIACTBIPY»
AIIEKTUBTI MOHIH OKBITYJIBIH 9JIICTEMENIK HETi3JepiH KYpacThIpy apKbUIbl CTYJCHTTEPIH OiTiM-
OUTIK JTopekenepiH KoTepin KaHa KoWMal, oJlap/blH KbI3BIFYIIBUIBIFBIH KOOCUTINT ©31HE JETeH
CEHIMJIUTITIH apTThIpyFa KOMEKTECe .

OfeoduerTep:

[1] 2011 xbuer EnGaceiaein Kazakcran xankeina — JKommaysl. «Hyp Otal» XanbIKTBIK
JIEMOKPATHSUIBIK mapTusichiHbiH Ke3ekTi XIII chesinme Memieker Oaciibicel, «Hyp OTaH» mapTHSICHIHBIH
Teparacel Hypcyntan HazapOaeBtoiH ceitieren ce3i. Ana Timi: Ne7 (1052), 17-23 akman, 201 1k

[2] Jlepuep, II.C.Pomnp onektuBHbIX KypcoB B npodmisHOM o0yuenun/I1. C. Jlepuep
//MpodunsHas mkona., — 2004, - Ne 3. - 12-17 6.

[3] https://api.edu.kz/index.php/kz/zharatylystanu-m-razhajy

[4] Toitawioaesa, ¥.0. Angamkaposa, I.T., JKOO mypakalibIHBIH TOpOHe YPIiCiHIEr! alaThH
opHbl. // «blObIpait oKynapsD» FEUIBIMU aliMaKTHIK KOH(pepeHuus xunarsl., 2010.

[5] https://www.kaznu.kz/kz/17427/page/About_al-Farabi_Kazakh National University

57


https://api.edu.kz/index.php/kz/zharatylystanu-m-razhajy
https://www.kaznu.kz/kz/17427/page/About_al-Farabi_Kazakh_National_University

[6] https://ppu.edu.kz/yilyimi-yizmet-bio-kz/

[7] https://geofac.wku.edu.kz/index.php/mezhdunarodnoe-sotrudnichestvo/256-zoologiyaly-m-
razhaj-ony-alyptasu-tarikhy

[8] InsicoBa, P. Mypaxaii MamaHbl KapaaybUl eMec Mypaxkail »alibl )KyMbIC i37ereHaepre
apHanFaH opsiH 06a? // Enrany., 2002. Ne59. 406.

[9] TapxanoBa, T. e, FEUTBIMIAPALIH. KaHI., (e Iepaabl KOCIIIILTIK O1TiM Mypaskaii JMPEKTOPBI
/1 http://www.vestnik.vsu.ru

[10] OcnanoBa, O. Mekren >xoHe Mypakaii megarorukacel. // Kasakcran tapuxsl., 2009. Nel. —
576

[11] Ep6oaar, K. My3eiinig MomeHn — OUTIM caiachlHIarbl aTKapaTbliH poii. // Mys3eit jxoHe
KoFaM. JleHrenek ycTel OThIPBIChIHA KaThICYIIbUIap OassHaaMa kuHarbl. — Actana:, 2006. — 660.

References:

[1] 2011 jyly Elbasynyfi Qazagstan halqyna Joldauy. «Nur Otan» halygtyqdemokratialyq
partiasynynn kezekti XIII sezinde Memleket bassysy, «Nur Otan» partiasynyni Toragasy Nurstltan
Nazarbaevtyfi soilegen soz1. Ana tili: Ne7 (1052), 17-23 agpan, 2011j. [In Kazakh]

[2] Lerner, P. S. Ral elektivnyh kursov v profilnom obuchenii / P. S. Lerner // Profilnaia skola.
—2004. - Ne3. —12-17 b. [In Russian]

[3] https://api.edu.kz/index.php/kz/zharatylystanu-m-razhajy

[4] Toilybaeva, U.0. Aldamjarova G.T., JOO miirajaiynyf tirbie iirdisindegi alatyn orny. //
«Ybyrai oqulary» gylymi aimaqtyq konferensia jinagy., 2010. [In Kazakh]

[5] https://iwww.kaznu.kz/kz/17427/page/About_Al-Farabi_Kazakh_National University

[6] https://ppu.edu.kz/yilyimi-yizmet-bio-kz/

[7] https://geofac.wku.edu.kz/index.php/mezhdunarodnoe-sotrudnichestvo/256-zoologiyaly-m-
razhaj-ony-alyptasu-tarikhy

[8] Ndsova, R. Miirajai mamany qaraauyl emes miirajai jaily jimys 1zdegenderge arnalgan oryn
ba? // Eltanu., 2002. Ne59. 4b. [In Kazakh]

[9] Tarhanova, T,. ped. gylymdardyn. kand., federaldy kasipsilik bilim marajai direktory //
http://www.vestnik.vsu.ru[In Kazakh]

[10] Ospanova, A. Mektep jine miirajai pedagogikasy. / Qazaqstan tarihy., 2009. Nel. — 57b[In
Kazakh]

[11] Erbolat, J. Muzeidin méadeni — bilim salasyndagy atqaratyn roli. / Muzei jine qogam.
Dongelek tistel otyrysyna qatysusylar baiandama jinagy. — Astana: 2006. — 66b. [In Kazakh]

METOJIUYECKHUE OCHOBBI IPEITIOJOBAHUA BY AYIIUM YYUTEJAM BUOJIOT'NU
SJIEKTUBHOI'O INTPEAMETA "OPI'"AHU3AIIUA BUOJIOTUYECKOI'O MY3ES"

BepaenkyinoBa A. K., kaHaumaT OMOIOTUYECKUX HAYK, CTAPIIUN TPENoIaBaTellb
Harampi6aeBa I1.7K., MmarucTp menarorndeckux HayK, PeToiaBaTehb
Ila3bLioBa, I' K., MmaructpanT 2 Kypca
I eraxbIpOaii, P., Maructpanr 2 kypca

Kvizvinopounckuii ynusepcumem umenu Kopxoim Ama, 2. Kvizvinopoa, Pecnybnuxa Kazaxcman

Annotamusi. B 3akone PecnyOmumku Kazaxcram «OO0 o00pa3oBaHuW» TOTYEPKUBASTCS
aKTyaJbHOCTh BEJCHUS C HCIIOIH30BAHUEM apXHBOB MYy3€€B B BOCITUTATEIFHON pa00Te B BEICIINX YICOHBIX
3aBEJICHUSX, KaK MMOUYEPKUBACTCS, «TJIABHOW IIETbI0 CUCTEMBI 00pa30BaHUsI SBJISICTCS CO3/IaHHUE YCIOBUN
Jutst (hOPMUPOBAHUS JIMYHOCTH HA OCHOBE HAI[MOHAJBHBIX M OOIIETPaXTaHCKUX IIECHHOCTEH, TOCTHKEHHN
HAayKd W TPAKTHKW». [Ipe3wIeHT OTMETHI, 9TO " Kad4eCcTBO BBICIIETO OOpa30BaHUS JIOJDKHO OTBEYATH
CaMbIM BBICOKHM MEXTyHAPOIHBIM TPeOOBaHUSAM. By3bl CTpaHBI JOMIKHBI CTPEMHUTHCS BOUTH B PEHTHHT
BEIIYIINX YHUBEPCUTETOB MUPAY.

CoBpeMeHHasT TeOpHsl TIEMAaroTHKH TpeTeprelia CYIICCTBCHHBIC W3MEHEHHUS, OOHOBHIIOCH
colepkaHue 00Opa3oBaHMs, MOSBHIMCH HOBbIE moaxoabl. Jlus pasBuTus cdepsl 3HAHUK HYIKHBI
CO00pa3uTeNbHEIC, TBOPUYCCKUE, TPEAIPUUMYKBEIC U TPEOOBATENBHEIC JIFOU. B 3TOM KOHTEKCTE OO0JIBITIOE
3HaYEHUE MMEET aKTUBU3AIMS MMO3HABATEIILHOW JEATEILHOCTH CTYACHTOB B Y4eOHOM mporecce. B aToit
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CBSI3M B LEJSIX peajM3alud TIyOOKOTO M KadeCTBEHHOTO OOpa30BaHMS HA OCHOBE NMPEEMCTBEHHOCTH
HanuonansHoro BeemupHOro 1yxoBHOIro HacieAus B X0A€ y4eOHOTro Ipoliecca nepes CTy IeHTaMu BCTaeT
BOIPOC Pa3BUTHS MO3HABATEIBHON JEATEIBHOCTH 4Yepe3 My3€HHBbIE IIEHHOCTH, €€ COBEPIICHCTBOBAHUS.
IloaToMy oOpraHusanms My3€€B €CTECTBO3HAHMS B BYy3aX CTYACHUYECKOM MOJOIEKH B CHCTEME
HETIPEphIBHOTO 00pa30BaHUsl IaeT IOJIOKHUTEIbHBIE pE3yJbTaThl BO BceX cdepax oOpa3oBaHHS U
BOCTIMTaHUs. BO3MOKHOCTH €CTECTBEHHOHAYYHBIX MYy3€€B By3a U3YUHTh TEOPETHUECKYIO U PAKTHIECKYIO
OCHOBY obOecrieueHrs yueOHON MporpaMMbl IPUPOAHBIMU MaTE€pUaNIaMH U POBECTH €€ Ha MIPAKTHUKE By3a.
KuroueBsble ci1oBa: 31eKTUBHBIN Kypc, My3el, ecTecTBO3HaHue, BY 3, metogomnorus.

METHODOLOGICAL BASES FOR TEACHING FUTURE TEACHERS OF BIOLOGY OF THE
ELECTIVE SUBJECT "ORGANIZATION OF A BIOLOGICAL MUSEUM"

Berdenkulova A. Zh., Candidate of Biological Sciences, Senior Lecturer
Nagashybayeva P. Master of Pedagogical Sciences, Lecturer
Pazylova G.K., 2nd year master's student
Shynzhyrbay R., 2nd year master's student

Korkyt Ata Kyzylorda University, Kyzylorda city, Republic of Kazakhstan

Annotation. The Law of the Republic of Kazakhstan "On Education" emphasizes the relevance of
conducting museum archives in educational work in higher educational institutions, as it is emphasized,
"the main goal of the education system is to create conditions for the formation of personality on the basis
of national and civil values, achievements of science and practice." The President noted that "the quality of
higher education must meet the highest international requirements. The country's universities should strive
to enter the ranking of the world's leading universities."

The modern theory of pedagogy has undergone significant changes, the content of education has
been updated, new approaches have appeared. Smart, creative, enterprising and demanding people are
needed to develop the field of knowledge. In this context, the activation of cognitive activity of students in
the educational process is of great importance. In this regard, in order to implement a deep and high-quality
education based on the continuity of the National World Spiritual Heritage during the educational process,
students face the question of developing cognitive activity through museum values, its improvement.
Therefore, the organization of natural science museums in universities of students in the system of
continuing education gives positive results in all areas of education and upbringing. The possibilities of
natural science museums of the university to study the theoretical and practical basis for providing the
curriculum with natural materials and to conduct it in the practice of the university.

Keywords: elective course, museum, natural science, university, methodology.
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Kopxvim Ama amvindazel Kvlzviiopoa yrusepcumemi
Kwizviiopoa k., Kazaxcman Pecnyoauxacor

Angarna. bykimonemaik OimiM OepymiH YiIKeH KEHICTITiHe Kipy MakcaThIHAA Ka3ipri TaHIa
Kazakcrannga OiniMHIH jkaHa Kylieci MeH KYpbUIBIMBI KYpbUTya. byHJaii ylepic nenaroruka TeopHsChl
MEH OKy-TopOWe YpHAiciHe HakKTBhl e3repicTep €HTi3yMeH Koca eNiMi3Ze OpBIH albIl XaTKaH Typdi
OarpITTarpl OlLTiM Oepy iciHe »KaHama KapayZbl, KOJ KETKI31IreH TaObICTapJbl CHIHU TYPFbina Oaramnait
OTBIPBII capaliayAbl, 0171iM OepyIiHiH iC-9pEeKeTiH JKaHalla TYPFbIIa YHBIMIACTBIPYBIH Tallal eTel.

XKanmerra OimiM OepyniH opi Kapald OKBITYIbIH HOTHIXKENITIH aHBIKTayJa MEHrepy IeHTrewl
HEFYpIIBIM dCep €TeTiH JKalmbl OUTIK TeH MaFAbIHBl KaJbITACTHIPYABIH  OachIMIBI OarbITHIMEH
alikpIHAaIFaH. BUTIMHIH HETi3r1 HOTHXKECI OLTIM alyIIbIHBIH 9PEKeTTepiHiH oMOe0an TociiaepiMeH Katap,
OKBUIBIN KaTKaH IOHJICPre TOH JaMybIH JKaHa ACHICHIIEPIH MEHIepy PETIHIE OPEKETTIK OarbITTap
HETI31H/Ie KaJIbINTaCThIPbIIA b

«Momnekynanelk OWONOTHS» DJIEKTHBTI TIOHI OWONOTHSHBI OnoxuMmusi, OWoQU3MKa KoHE
(U3MOJIOTHS FBHUIBIMJIAPHI KAJBIITACTBIPFAH MOJICKYJIANBIK JCHrekIe oKbin yipereai. Kasipri 3amanfbl
MOJICKYJIaNIbIK ~ OMONIOTHs OMOTEXHOJOTHWS, TeHIIK WHXCHepUs HETi3iHJEe JaMblll, MeIUIMHaFa,
(bapMoKoorusFa, aybul IIapyallbUIbIFbIHAa eHrizimyae. COHbIMEH KaTap MEKTENTiH OWOoJorus MoHi
MYFalliMiH TYKbIMKYaJIayIBUIBIK OeNriiiep, e3repriliTiK, OHbIH CHIIATHl MEH OMOJIOTHSIIBIK MIPOIECTEPIIH
MOJIEKYJIAJIBIK JICHreHIer] MeXaHU3MICPIMEH KapyJIaHbIPaIbl.

KOO 6iniM anymsiapsiHa OMOJIOTHSIIBIK  KYOBUTBICTap MEH OJIapblH 3aHJBUIBIKTAPBIH OKBITY
apKbLIBl KYPCTBIH COHBIHIA TEPEeH OuTiMre e OOJIBIN, O MEKTENTE JKajlbl OMOJOTHSHBI OKbITKAHIIA
KOJIJaHbUIaIbl. BimiM anymsuiapia FeUIBIMEA AHJAKTHKAIBIK KO3KapacTap KaJbITacabl.

Tipek ce3aep: DnekTunTi Kype, mosexynanslk 6uonorusi, JIHK, PHK, anicreme.

Kipicne. Monexynanablk Onosorus — TIpIuiik Oeariiepi MeH oJap/blH HET13T1 KaCUETTEPiH
MOJIEKYJIANIBIK JeHrelae 3epreiiai [1]. Monekynaibslk OHOIOTHSIHBIH HET13T1 3epTTey OaFbITTaphI -
1) KIeTKaNapIblll TeHETUKAIBIK aNMapaThIHbIH KYPBUIBIMIIBIK-(QYHKIIMOHANIBIK YHBIIACYbl MEH
TYKbIM Kyanay H(GOpMalMACHIHBIH JKY3€re acy MeXaHu3MepiH (MOJeKyJIalblK T€HeTHKa),
BUPYCTap/IbIH KJIETKAJApPMEH 63apa dcepiecyiHiH MOJEKYIAIbIK MEXaHU3MACPIH (MOJIEKYIAIBIK
BUPYCOJIOTHS), aF3aHbIH UMMYH/BIK peaKIUsUIapPbIHBIH 3aHbIIBIKTAPbIH 3€pTTEY (MOJIEKYIANbIK
MYHOJIOTHS), ar3aHblH JK€Ke JaMyblIJarbl op TYpJl camajbl KJIeTKalap MEH MaMaHJaHFaH
KJIETKaJIap bIH Naiiaa 00mybIH (JaMyIbIH MOJICKYJIANIBIK OMOJIOTHSCH) 3epTTeiai [2].

Kanmsr OuriM OGepeTiH MEKTeN OpBIHAAPBIHBIH OaF/iapiiaMachIHbIH OKYJIBIKTapbIHAA
MOJIEKYJIaNIBIK OMOJOrHs OesiM peTiHAe KapacThIpbUlFaH. AMTanblK, 10-ChIHBIN OKYJIBIFBIH/AA
«Monexynanblk OUosorus xoHe Onoxumus» Oesimi OoibIHIIA 3-3epTXaHaJBIK KYMbIC TIeH 17
TaKbIPBII KAMTBUIFaH. ATaJIMBIII TaKbIPBINTAp KaTapblHA KipiKTipureHi:

1. JKepneri Tipmiiaik yImiH CyIbIH MaHbI3bI

2. Kemipcymnappl kiKTey: MOHOCaXapuaTep, Jucaxapuarep, nojJucaxapuarep
3. KeMipcymapasiH KacueTTepi )KoHE KbI3METTEPI

4. Penyuupnenren xoHe peayuupiacHOSHTIH KaHTTap

1-3epTXaHanabIK *KyMbIC. PenynupiaeHreH skoHe peayuupiaeHOenTIiH KaHTTapAbl aHBIKTAY
60


https://orcid.org/0000-0003-3004-6352
mailto:roza.shynzhyrbai99@mail.ru
https://orcid.org/0000-0001-5141-6741
mailto:kanatkyzy_gulsim@mail.ru
https://orcid.org/0000-0001-5630-1687

JlunuaTepaiH KypbUTBIMIBIK KOMIIOHEHTTEPI
MaiinappiH KacHeTTepi MEH KbI3METTepi
Hopyb13napasiH Kypambl MEH KbI3METTEpiHE OalIaHBICThI KIKTETyl
HopybI3napapiH KYPhUIBIMIBIK JICHT€HIepi MEH KYPBUIBICHI
HopysI3 nenarypanusichbl )xoHe peHaTypausChl

10.  HopysI3mapasiH KYPBUIBIMBIHA SPTYPJIl XKaFaaiaapablH acepi

2-3epTXaHaNbIK JKYMBIC. HopybI3mapIblH KYPBUIBIMBIHA —OPTYPJIL  KaFgaiiapabiy
(remmeparypa, pH) acepi

11.  BuonorusblK HBICAHIAPIa HOPYBI3AAPBIH OOTYHI

3-3epTXaHaJIBIK KYMBIC. BHOJOTHSITBIK HBICaHAap/1a HOPYBI3AapbIH OOYBIH aHBIKTAY

©o~No O

12.  Jle30KcHpHOOHYKIICUH KBIIIKBUIBIHBIH KYPBUIBICHI MEH KYPBUIBIMBI

13.  Jle30KcupuOOHYKJICHH KBIIIKbI MOJIEKYIAIaPbIHBIH KbI3METI

14. Jle30kcuprOOHYKIICHH KBIIIKBUIBIHBIH PEIUTUKALMSIIAY MEXaHU3MI1

15.  Me3senscon meH Cranb Toxipubenepi. Yapradd epexect

16.  PuboHyKJIEWH KBIIKBUIBIHBIH KYPBUIBICHI MEH KBI3METI

17.  Jle30KkcupHOOHYKJIEUH KBIIIKBLIbI KOHE PUOOHYKIIEUH KBIIIKBUIBI MOJIEKYIaaaphbl

KYPBUIBICBIHBIH YKCACTBIKTaphl MEH allbIpMaIIbUIBIKTAPBI
An, 11-cbiHBII OMOJOTUS OKYJbIFbIHAA «MOJEKyJalbIK OHONOTUSA KOHE OMOXUMUSDY
Tapaybl OOMBIHINA 2-3€PTXaHANBIK )KYMBIC TIEH 5 TaKbIPBII KAMTBUIFaH. ATall aifitap 6oJcak:

1. AHTHJICHENEPAiH KYPBUIBICBI MEH KYPBUIBIMBL. AHTHACHeNnepAiH (OemceHmi
OPTAJIBIFBIHBIH) aQPHAWBUIBIFEL. AHTUTCH MEH aHTHJICHEHIH OpeKeTTeCyi
2. depMeHT TeH CyOCTpaHTTHIH e3apa opekerrecyi. DepMEHTATHUBTI KaTalu3/e

Oenceni opTanbIKThIH peouti. dumep Teopusicel. DepMeHTTEp HIMMOOMITH3AIHSACHI
1-3epTXaHanblK KyMbIC. MIMMoOOMIM3anMsUIaHyAblH (QEepMEHTTEpIiH OelCeHaTIriHe
oCepiH 3epTTey.

3. depmeHTTEpPiH Oacekenec xoHe 6acekenec eMec MHruOupienyi. @epMeHTTepAiH
Oencenaunirin perrey. Jlopulik mpernaparrap MEH ayblp METajul MOHAAPBIHBIH (epMEHTTEepiH
Oencenpinirine acepi

2-3epTXaHaJBIK KYMBIC. bencenniprimrep MeH MHTHOUTOPIAPABIH (DEPMEHTTIK peaKIus
KBUIJIaM/IBIFBIHA 9CEPIH 3epTTey

4. Tpanckpunuus. Ilpe-M puOOHYNIEUH KBIIKBUIBIHBIH OCTTPAHCKPUIIHUSIIBIK,
Mo uUKaUsIchl. TpaHCIaus Ke3eHaepi
S, ['eHeTHKaNBIK KOATBHIH KacHETTepl: YIIOPIMALUIIr, KenTiri, oM0e0anToIrsl, OipiH-

0ipi KanmalTHIHABIFBI

buonorus FbUIBIMBIHBIH HETi31 op Typil cajara OeIiHIN, TIPLIUNIKTI JKaH-KaKThl
TYCiHAIpeai, Oipak OL1iM amymibuIap cojl 3aHIbIIBIKTApAbl TEPEHIPEK TYCiHE OepMeiil, COHABIKTaH
oJlapFa JKaKbIH KOHE OHAM OICTI KOJJAHBIN, BIHTAJAPbIH ©31HHIH MoHiHE Oypy kepek. JKaHa
3aMaHHBIH OUTIM aJyImIbUIAPBIHBIH «TUI» aKMapaTThlK Kypajaap Jen OWjlaiMbI3. MaHbI3abI
TaKBIPBITT PETiH/IE MOJICKYJAIBIK Ouonorus OeNiMiH TaHyJa >KaHa TEXHOJOTHUSIIAPBIH Ppell
Typasibl aiiTyra Oomnanmbl. BimiM amymbuiapibl KbI3BIKTBHIPHIT, Ma3MYHHBIH MOHIH ally apKbUIbI
YKaHAITBIKKA YKaKbIH TYPBIT, ©31H]IIK O1TiM IeHTeiiH KoTepy 0acThl MiHJIET.

Mexren OarnapiamMachlHaH TEOPHUSIIBIK OUTIMII allbll KelAreH OuTiM aiymibl opi Kapai
KeJeleK OMOJOTUSl TMOHIHIH MYFaliMi peTiHAe ©31HMIIK OUTIK-AaFIbIChIH, KapbIM-KaOlleTiH
IIBIHJIAT, TOJIBIKKAH/IBUTBIKKA JKETYT€ TBHIPBICY KepeK. TONBIKKaHABUIBIKKA ACUTIH cebebiMmis,
JKOFaphIa aTalblll OTUITCHJEH, MOJEeKyNanblK OWONOTUSHBIH TEK TEOPUSIIBIK TYPFbIIa
CHUTINIAaTTaJATyblHA CoWKec, OipkKaTap MOJEKYJIaIbIK OWOJOTHUSIIBIK MpoOeMamapabl KoHE
0o0BeKTIIepal KecTenep, TpadukTep, IuarpaMManap TYpPIHAE CHUIATTayAbl KaKeT eTeTiH
MPAKTHKAIBIK €CeNTep, COHAai-aKk TecT cypakTapbl YCbIHbIIMaraH. OchbIFaH coiikec, MOHMAIK
ONMMITHAJANIap/ia OCBIHJAN OJKBUIBIKTAD OPBIH AJbIM KaTajbl. AJl, MYHJAH OJIKBUIBIKTAPIBIH
OPHBIH TOJITBIPY/IBIH KaTapblHA MOJICKYJIAIBIK OMOJIOTHUSIIAH OKYy MaTepUaJIbIH 1pIKTEy, KOPHEKI
KOPCETUICTIH OHE 3EpTXaHAIBIK TIKIpUOenepai >KeTUIipy, KepHEKi KypalgapAblH KaHa
TYpJIEpiH ’kacay, OKBITYIBIH (popManapbl MEH 9/1icTepl KOJIAaHy KapacThIPbUTYbI KepeK. MoceeH,
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OKY MaTepHabIH IpIKTeI, XUMHS )KOHE OMOJIOTHS FBUIBIMBIHBIH Ma3MYHBIH 9JIICTEMENIK Talaay,
OypbIHHAH KOJJIaHBUIBIN KeJe JKaTKaH KOPHEKUTIIKTep/i, FTeHeTUKAIBIK €CenTep ToNnTamallapblH,
3epTXaHATBIK TOXKIpHOEnepai, KOPHEKI Kypaiaapabl KETUAIpy JKOHE >KaHAJaH YChIHY, OLIiM
aNylIbUTApABbIH  ©3/ITHEH OpEKeT eTETIH >KYMBICTApbIHBIH TalChlpMallapblH JKacay ChIHJIbI
opekerrepai aracak Oonaapl. ConsiMeH Karap, KOO-ma oky OarmapiamachiHa Hazap KOHCak,
MeKTel OarapiiaMachlH/la TEOPHUSIIBIK OLTIM TeK TEPEeHIEH TYCKEH, all ecenTep KUHAKTapbl MEH
TECT TalChpManaphl Tammibl. [IpaKTUKANBIK >KYMBIC OapBICHIHBIH asChIH KEHEHTY apKbUIbL,
MOJICKYJIaJbIK OUOJOTUSHBIH ayKbIMIBUIBIFBIHA JIEH KOWBIN, Oojamak OHOJOrusl IoHIHIH
MyFalliMAEpiH naspiayaa TepeH Oiimai OaFpITTal, HacuXaTTayFa YJIKeH MYMKIHJIIK Oepep eni.

XKOO-narp1 oKy OarnapiaamMaiapblHIa MOJIEKYJIATBIK OMOJIOTHS TEOPHUSUIIBIK TOHIPEKTEH aca
KOWMaIbl, OFaH JOJIeT peTiHe OipiiaMa TOMEHETiIeH JoleKTeMenep/Ii KapacThIpaMbl3.

MonekynanblK OMOJOTHS OOBEKTIIEPIH 3epTTeyre OMOJIOTHAAA JKETIITeH OapJIbIK TOCLI
KaOIBIKTap bl KOJJIAHYMEH KaTtap, ©31HIH JIe apHaYJIbl 9AICTepi KETiIreH. AWTalbIK, CKAaHEePITIK
AMIEKTPOH MHKPOCKOIBI, KPHUOIIEKTPOHABIK MUKPOCKOIHUS, apHAaWbl PEHTTEH Ciyjenepi, TepT
reHik nponecin xerinaipymen: PHK cunresnepin, IHK penapanuschin, peruMKanusChiH XKoHE
TeHETUKAJIBIK PeKOMOMHAIMSICHIH KaiiTa KypY, KAJIBINITACTHIPY PEaKUsIapblH SKCIIEPUMEHTTEPIC
KYPTi3y apKbUIbl KYOBUIBICTapABI TYCIHAIPY MYMKIHIIUTIKTEpi Oap, ocipece moaumepiepi
JKacakTap apKbUIbI ailkbIHAaynap. Mosekyia Ty3UTiCiH, KO3FalIbIChIH, ©3repicTepiH aHbIKTayFa Tipl
xacyma panuoaBTorpadusabl Konmanansl. COHBIMEH Karap peHarypainusi, Hemece OymaHIbIK
HYKJICOTHATEP/l ChIHAKTaH O©TKi3eAl. Mpicaibl Oenrimi Oip aKybI3[bIH CHHTE3IH KYPri3y YIIiH,
MPHK, ofaH cTtapt — KOJOHIBI MMaiilalalbIN Kimli pubocoma cyO0ipiirin Ti30ekTei i, opi Kapai
aKybl3 CHUHTE3IHIH OJJIOHTalnusa (a3acblHa >KaiFay apKbUIbl aMUHKBIIIKBUIAAPEL Ti30eKTepiH
HBICAHJIbI TYpAe KOochuLnbIpaanl. Ockinaiima pudocoMasik PHK apkbeuibl 0e10K CHHTE31HIH Terl
aHbIKTaNaabl [3].

Monekynansik Ouonorus, onodusnka, OMOXUMHUS KOHE IUTOJOTUSIIBIK IKCIEPUMEHT-
TepJii 6T€ HAKThl MaTepHalap alyblH KAMTaMachl3 €Till, TYKbIM KyaJaybIHbIH aKIapaTTapbIHBIH
JKUHAKTaTybIMEH YprHakrapblHa Oepuly MexaHuzMaepi Oenrini 6onabl. Meicanbl, HYKJIEUH
KBIIKBUTAAPBIHBIH aTKapaThiH Kei3mMerTepi, JJHK sxone PHK-nmapabiH aTkapaThiH )KYMBICTAPBIHBIH
kynusiiapbiH @ .Kpuk sxone [k YOTCOH alrybIMeH TeéHeTHKa FhUIbIMBI TEPEH IEH TYCTI.

Attraiibik, JIHK — KypbUIbIMBI TYKBIM KyaJlay Heri31 ece0iH TypaKThl FaHa eMec, JTa0uIbIi
€KEHIH JJICNCH, MyTareHIiK (hakTopiiap KapaThUIBICTHIH JKOHE KOJIJAaH TaHJATybIHA HAKTHI
manimeTTep 60sbl. CoaH colikec XUMUSIIBIK MyTareH ik (hakTopaapabl 1a KOJJaHy MYMKIHIIUTIT
ambUIAbl.  OpOip TEeHAEep CTPYKTYypalblK  TONTACHIN, OINepaHiap maiiga  OoJjajabl.
Maxkpomornekynanap: KypbUIbIM, MIIIH KOHE akKMapaTThiK (QyHKIMsIap eceOiHAe Kapalafbl.
AWppIKIIa CHUHTE3IIK Tmporectep, aran aitcak, PHK ™onekynaceiubiH cuntesi, JIHK
TpaHckpunuusichl. AKybs3 cunHte3in perrenyl JIHK keitOip OemikTepi KaThIHACYbI, TEHACP
KOIIpMeJepiHiH KacalblHybl MOJEKYIANbIK Ouonorus MiHaeTrTepiHe »xaTaabl. CoJ CHAKTHI
SHEPTrUSHBIH Naiia 60iybl, e3repyepl, aifHaTybl OCbIHBI OaiibiTa Tyceni [4].

MonekynansiK OUONOTHsI FUTBIMBIHBIH MOcelNesepi PeTiH/Ie KapacThIPbUIAThIHbIL:

1. TipmiaikTi 6UTyre apHajaFaH aMmanjap.

2. Kacymagarsl atomaap MeH MosieKyanap. Moiekyia KaTeropHsiChI.

3. Monexkyna Kacuerrepi

4. MomneKkyIaHbIH jKacylia KbI3METiHE COMKECTIri

Monekyia — kaHa JaThIHINA KIIT IeTeH YFBIMFa COKec. 3aTThIH Killll OOJIIKIIeci, 0J1 OHbIH
OapiplK  XUMHSUIBIK ~ KacHeTTepiH  Ounmipeni. AToMaapaaH JKOHE OHBIH — XUMHSUIBIK
OaiimaHbpIcTapblHaH Kypaianbl. Camachl JKarblHaH OHBIH KypaMbl XUMHSUIBIK (HOpMYJIachiH
Oeprizeni. Monekynajarsl aToMJIap CaHbl OHBIH KYPBUIBIMAAPHI €KijieH OipHele MbIHFA JKeTel.
Moutekyna moaumepiiepi — MaKpoMOJIeKyJia Jen aTanaabl. MoleKyaiablK OMOJIOTHS — TIPUILIIK
KYPYIiH 6MipJeri alKbpIHIAy HETi3IepiH MOJIEKYIAIBIK ACHTeHiHe 3epTTeii i, OKbITanbl. Coran
OaitmaHbICTHI (aF3aHbIH) OPTaHU3MHIH JIaMYybl, ©CYl Kajail caKTaJIaThIHbI TYKBIMIBIK aKIapaTThiH
OepinyiH TyCiHIOIpyMeH KaTap, Tipi >kacyllajga SHeprusuiap naiina Oomybl, ailHamybl Ke3iHze
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OMOJIOTHSIIBIK KXKETTI MOJIEKYIapIbIH KYPBUIBIMIBIK-KacHeTTepiH Ounnipesni, Oacka aa »KypeTiH
KYOBUIBICTap bl OaliKaTaIbl.

Mornexynanslk Ouonorus OMOXUMHMS, XUMUs, OMOQH3UKA, ITUTOJIOTUAMEH XOHE Oacka
FBUIBIMJIAPMEH ThIFbI3 OailanpicTa TaMubl. Tapuxu )KarbIHAH TeHETHKA MEH MUKPOOUOJIOTUSAMEH
Oaiinanpicta (XX raceipaa naiina 6omapl). Tipmiik Typi ete kem. Tipi skacymaga MiHAETTI TypAe
KYPBUIBIM — XUMUSJIBIK KYHe apKbLIbl KypeTiHi mapt. OHbIH OacThichl: 1. O31H-031 KeOeHTy
(caMOBOCHIPOHM3BOJICTBO) KOHE KaXKETTI 3aTTapiAblH JKacymia OeJliKTepiHae CHUHTE3AeNyiH
KyprizeTin >kyie; 2. MemOpanamap sxyieci (ckaprakma KaObik); 3. JKacymanbl 3HEprusiMeH
KaMTaMaccChI3 eTeTiH xxyie. Ochl yiI xKyieHiH 0ipi 601maca, He KbI3MET €TIeCe TIPIITiK TOKTaH bl
[5].

CoHBIMEH TIpIIUTKTIH KYOBUIBICBIH TYCIHIIPY MOJICKYJIANBIK JCHTCHU/Ee KAIFBI3 AYPHIC
JKOJI, OJ1 KJIETKA YKOHE OHBIH OOJIIKTEp1 KbI3METTEP1 apKbUIBI 1CKE acajibl, OHbIH Ka)KETTI TIPIIiJIiK
MeXaHU3MAEPiH Oy apKbIJIbl OHBIH MOJIEKYJIAJIBIK APXUTEKTYPACHIH JKOHE YHBIMAACTHIPYIIBLIBIK
omM0e0anThIFbIH TyciHEMi3. OHBI MOJIEKYJANBIK OMOJIOTHS, OMOXUMUSIIBIK aMaibl ACH/II.

Tipmrinik xyHecinme opTypiii MoJieKyianap KenrereH QyHKIusuiap atkapazsl. On yoriH
MoOJIeKyJIajap MIHAETTI Typlle aliblK KeIeHAl KacueTTTepi Oonmybl Kepek. AMTalbIK, cyilek
KypaMbIHa KipeTiH MOJIEKYJa 3JIEMEHTTEpl OFaH KATTBUIBIK XOHE TO3IMIUIK Kacuerrep Oepyi
Kepek 0osica, K63 KypaMbIHAAFbl MOJIEKyJalap, ocipece XpycCTaauK YIIIH PETTelIreH MeJaip
CTPYKTYpajbl, >KAapBIKTBI JKCHUT OTKi3y KabOumeTi Oomamel. On  KacweTTep aToOMIapiIblH
MoOJIeKyJIaJlapblHa OpHajacyblHa Toyenai. AWTalbIK >kacylia MeMOpaHachl JKY3JereH >KOFaphbl
MaMaHJaHFaH MaKpOMOJICKyJalap/laH, OHBIH OpPKaHCBHICHI HAKTHI EPEKIIENIKTePIMEH KBI3MET
eTelll, SFHU OJIap HE CTPYKTypajblK, HE KaTanu3lik (GyHKOusuiap aTtkapanbl. Kes kenreH
OpraHUKaJbIK MOJICKyJajap HaKThl (M3MKa JKOHE XMMHUSUIBIK KAaCHETTEpIMEH aHBIKTaIFaH. .
Kemipcy kankacbiMeH (C-aToMIapbIHBIH CaHBIMEH JKOHE OpHajJacyMeH); 2. ATOMAap/AblH
TaOUFaThIMEH OpHaJacyblHa Kapail kemipcy Ti3OeriHe kanracymeH; 3. DOYHKIHSUIBIK TONTHIH
TaOuFaThiIMeH (KapOOKCHI, THIPOKCHI, aMHH, cyindaruapun, s3¢up, xkypaem sdup x.0.); 4.
Monekynapangan opTypiii aToMaapsl OailylaHbICy TaOuraTeiMeH; 5. Momekyapiarsl aTOMIapabIH
YILI ’KaKThl OpHaJacyMeH [6].

MosnekynanblK OMOJOTHSIHBIH JKETICTIKTEPIHE MbIHAJIAP JKaTabl:

A) KeiiGip OenokTapJplH KYPBUIBIMBIH aHBIKTal, OHBI aTKapaTblH KbI3METIMEH
Gaitnansicteipy. (M.IlepyT, Tx Kennpro, ®.Cenrep, K. Anduncen).

b) HyxknenH KpIIKbUIZaphl MEH pHOOCOMAIAP/bIH KYPbUIBIMBI MEH OWOJIOTHSIIBIK
KbI3MeTiH aubIKTay ([Ix Yorcon. @.Kpuk, P.Xommu T.6.)

B) I'enerukansik koaTeIH mudpsH anbikTay (M.Hupenbepr, C. O4oa)

I') Kepi Tpanckpunrazanbiy amsliysl (X. Temun, J1.bantumop) .

J1) benok >xoHe HyKJIEUH KBIIIKbUIBI MOJEKYJaTapblHbIH OMOCHHTE31 MEXaHU3MAEPIHIH
Heri3ri Ke3enaepin anbikray. ( @.)Kako0, ’K.Mono, A.KopubGepr).

E) BupycrapabiH KypbUTBIMBIH JKOHE PETUTHKAIAS MEXaHU3MIEPiH aHBIKTAY, TeHETUKAIIBIK
UHXeHepus onictepiH xxkacakray ( I1.bepr, B. ApGep, I'.O.Cmur, JI. Hatonc).

X) I'en cunresi (X.Kopona) [7].

MorexymnanbslK O1OJIOTHS TIPUIUTIKTI MOJIEKYJIANBIK ACHIeH 1€ 3epTTEHTIH OMOIOTUSHBIH €H
MaHBbI3/1bl cananapblHbIH Oipi. OJ OHONOTHSIIBIK MaKpOMOJIEKyJajgap - HyKJI€HH KbIIIKbLIIaphl
MeH OeNIOKTapAbIH KYPBUIBICHIH, KbI3METIH 3epTTEH I,

[{uTOreHEeTHKANBIK 9/1iC - MUKPOCKOII apKBLTBI XpOMOCOMAIIAP/IbI 3EPTTEYACH OacTaabl.
Byn onic apkpuibl: 1) ar3anapablH KapUOTHUITIH aHBIKTANWIbI; 2) XpOMOCOMA CaHBIH aHBIKTANUIbI; 3)
XPOMOCOMAIAPIBIH MOP(OJIOTHACHIH 3€PTTEIl, OJIAPIbIH KYPBUIBICHIHIA ©3repicTep Oap-»KOFbIH
AHBIKTANIBI, SFHU XPOMOCOMAJIBIK aypyJiap/bl aHBIKTaAbl; 4) XpOMOCOMaapAblH T€HETUKAIBIK
KapTajapblH JKacay VIIIH IMaiaagaHajbl-0J1 YIIIH XpOMOCOMAaJIapAbl TaHIaMallbl OOSHIbI; S)
TEHOM/IBIK HE XPOMOCOMAIIBIK MYTallUsIap/Ibl, OJIAPABIH KULUIITIH, aHBIKTAY YIIIH MaiaanaHaIbl;
4) ComaTHKaJbIK JKacyIlanap TeHeTUKACKI d9fici. JKacymranapapl ar3agaH ThIC, )KacaH bl KOPEKTIK
optanapza ecipeni. Onap/sl ecipy Ke3iHae KakeT 00JFaH, HeMece 3epTTeYIIiHIH Ko3iHe TYCKEeH
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epero/ie KacyIIaHbl 06N bl KIOHAANHIbI, SFHH KOOCUTe 11 aKoHEe COJ KacyIiagap TOOBIH aJbIIl
3epTreini. On xacymanapabl 9pi Kapail cypbinTan Oy1aHIacThIPabl.

byn onmic Hotmxkecinae: 1) TeHAEpiH TIpKECYiH JKOHE OJApABbIH XpoMocoMa OOWBIHIA
OpHaJlacy OpHBIH aHBIKTAWIbI; 2) KeWOip TeHJEpAiH aKTHBTITIHIH HOTHXKECI peTiHIe
CUHTE3JICNIIHETIH OJIAPABIH HAKTBUIBI OHIMAEPIH 3epTTeiiai; 3) reHAepIiH OpEeKETTeCyiH KoHE
OJIAp/IbIH aKTUBTLIITIHIH PETTENy MEXaHU3MICPIH aHBIKTAlbl; 4) TCHIIK MyTallUsJIapabl 3epTTeY
yIiH KoJsaanazisl [8].

XX-racelpapiH S50-111 KbUIIAPBIHBIH OachblHAa OHMOXUMUSAA OENOKTap MEH HYKJIEUH
KBIIKBUIAPBIHBIH ~ KapamablM KYPBUIBICHI Typalibl Iprelii  JKaHaJIbIKTap aJbIHBIIN, OHJA
MOJIMTIENITUATIK Ti30€KTEePiHIH YHBIMIACY JOPEXKEC], OHBIH 1IIHIE HYKICOTHATEPIAIH KYPBUIbICHI
meH onapabiH JJHK men PHK monekynanapeiHIaFsl K€3I€CETiH CaHABIK MOJIIIepIepl 3aHAbLIBIFBI
ambpuiael (D.Yapradd). byn kepceriireH KympicTap, COHbIMEH KaTtap AHriausna, Poszamunn
OpankimH MeH Mopuc YUIKHHCOH KYPTi3T€H PEeHTICHCTPYKTYPAIBIK aHATU3/IH KOMeTiMeH
xypriziren JJHK ctpykrypaceinbiy 6nodusukanbik 3eprreynepi «hartbl 3epTTey TOOBIHBIH «
mrokipti JxeriMmc Yorcon MeH aHrmmsuiblK ¢u3uk @pencuc Kpukka reHaepiH MOJIEKYIIAIbIK
taburatel MeH onap s [JHK kypambiHaars! ©3iH-031 keOeiiTe any ( perivkaius ) MEXaHu3MIepiH
anryra KeMek 0ol [9].

Monekynanslk OWOJIOTUSHBIH MaHBI3Abl JKETICTIKTEpiHE - KeHOip aKybI3IapIblH
KYPBUIBIMBIH aHBIKTAYy JXOHE OJapbIH KYPBUIBICHI MEH KBbI3MCTiHIH OallIaHBICHIH TaFalbIHIAY
(ITepyn M., Kennpro [Ix., Cenrep @., Auduncen K. xxone 1.0.), HyKJI€UH KBIIIKbUIIAPHI MEH
pruOOCOMOTNIapIBIH KYPBUTBIMBI MEH OMOJIOTHSUIBIK MeXaHu3MiH aHbIKTay (/k.Yotcon, @.Kpuk,
P.Xomnmu T1.6.), reHerukansik kKoatel amy (M.HupenGepr, C.Od4oa), kepi TpaHCKPHUIIHUSIHBIH
ambutysl (X.Temun, [l bantumop), akysi3 mosekynacel (@.Kpuk, ®.2Kaxo6, K.Momo) men
HyKieuH KbIIKbUIBIHBIH — (A.KopuOGepr, C.Odoa) OHpCHUHTE3iHIIl HEri3ri Ke3eHAepiHiH
MEXaHM3MJIEPIH 3€pTTey, BUPYCTapIbIH KYPBUIBICHIH KOHE OJapAblH (DerTuKaIusChIHbIH
MEXaHU3MiH aily, reHeTukanslk uHxeHepusHblH (I1.bepr, B.Apbep, I'.Cmut, J{.Haranc) xone
TeHHIH CHUHTE31HIH 6OJICTepiH ally, OpbIC TaJbIMAAphl OHONOJUMEPIEPAIH MaTPULIATIBIK
cuntesinin npuHnuntepid (M.KonbioB) aHBIKTYBI, KOFapsl caThigarbl ecimaiktepae JJHK-HbIH
oonmateHAbITEl  gonenaeyl  (H.bemosepckuit) karepmi — icikTepAiH — maiiga  OOJYBIHBIH
BHUPYCOTEHETUKAIBIK TEOPHsICHI kacamabl TpacnopTThlk PHK-FeI HyknmeoTuaTepain ke3ekrecyi
anbikTanas! (JI.bac) [9].

OcbiHait TeopusIbIK OUTIMAEPAl MPAKTUKAJBIK HETi3/1e JKy3ere achlpy YUIiH Oipkarap
€CenTep TONTaMachlH HEe TallChIpMasiapblH YChIHYFa 00JIaIbl, MBICAITBI:

1-ecen. Anam KaHbIHJa reMoriioOuH 1 autpre makkanaa 160 rpamM Menmiepae 0osaibl.
Kannbig 1 mn xenmeminge mamamen 5,0 x109 sputrpouut 601aabl. DPUTPOLUTTED HUITUHAP
KeuinTe 00Jabl )KOHE OHBIH Y3BIHIGIFHI 1,8 MkM, an auametpi 8,0 MxM fen ecenteiik. [{ummaap
kenemi MbiHa (opmynaMeH aHbIKTanmaael: 12 h (Oyr sxkepae h UMAMHAD Y3BIHIBIFE).
I'emornoOunHIH MonekynanslKk Maccackl — 64 500 mampToH. OCHI JIepeKTep HETI3IHIE Kelecl
CypakTap¥a >kayarn OepiHizaep:

A). I'emornio6uHHIH Oip SpUTPOLMTTEr1 MOJIILIEPIH AHBIKTAHbI3 rpaMMm
b). Bip sputpouutTe reMornio0MHHIH KaHIIa MOJIEKyJIachl 0ap MoJIEKyJIa
B). Bip apuTponuTTiH KejaeMiH TaObIHbI3 MKM3

2-ecen. 574 aMMHKBIIIKBUIBIHAH TYPAaThIH T'eMOTJIOOMHHIH Oip MaKpOMOJIEKYJIachl
pubdocomasa 6ap xofbl 90 CeKyH] yaKbITTa CHHTE3/IENe/ 1.

Keneci cypakrapra xayan OepiHizaep: A) I'emornoOuHHIH puOOMCOManarbl CHHTE31
OapbicbiHAa, | ceKyHaTa KaHIlla aMUHKBIIIKBLIBL OipOipiMeH OaitnaHbicanbl?

b) Anam opranusminge opOip CeKyH/I caiiblHa 2 MITH SPUTPOLIUT KOUBLIBIIN, KaiiTa mnaiaa
0oJajel et ecenTeifik. OpOip IPUTPOIUT KieTKackiHaa 280 MITH TeMOTJIOONH MaKpOMOJIEKYIachl
Oap. 1 cexyHATa KaHIIa reMOTJI00MH MaKpOMOJIEKYJIachl Mai1a OOJIBII KaTab?

3-ecen. CapbICyabIK anb0yMuH (cublp) OenorsiH (BSA) Tannay nHotmxenepi, oHbiH 0,58%
TpunTopaH aMUHKBIIIKBUIBIHAH TYPATBIHABIFBl aHBIKTANABL. TpuUnTodaH MOJIEKYJIAChIHBIH
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MoJeKyJanblK caamarsl 204 naneToH. BSA 6enorsiHbH MoseKynaibik canMarbl 66 000 nanbpToH.
Op6ip BSA GenoreiHbpIH KypaMbIHIa KaHIIIa TPUNITO(GAaH aMAHKBIIIKBLIBI 00J1a 1617

4-ecenn. 10 rpamm ecimuik ynmaceiH 50 mu Oydepae ToMoreHu3anusuian, ajlbIHFAH
roMoreHaTThl IeHTpudyragaapl. 10 M cyreHaTTaHTTaH (TyHOa YCTIHAET] CYHBIKTHIK), aMMOHUI
CyIb(aThIH Naiiianany apKbUIbl OeTOKTapAbl TyHOara TycipAi. benokTel nenTpudyranay apKbuIbl
JKuHar, oHbl 1 mi Oydepae epiTTi. beloKThIH MeJIepiH aHbIKTAy YIIiH, €pireH OCJIOKTHI, 9pi
Kapait 10 ece cydbIITTBL. | MIT CYWBUITBUTFAH epTiHAiae 0enokThiH Memmepi 0,4 mr 6onast. 100 r
OCIMJIIK YJIMachkiH/Ia OCIIOKTHIH MOJIIIepi KaHIa 00Jaanl?

5-ecen. Aypy aJaMHBIH KaH TUTa3MachlHaH (EPMEHT OOJIIHIN allbIH]IbI, OHBIH OCICEHIUTIT]
Muxasnbca-MeHTeHHIH KUHETHYECKAJIBIK 3aHbIHA OaFblHAABI Aen oinaibik. CyOcTpaTThiH
koHueHntpauusicel 0,028 M Oonrannma, ochl (EpMEHTTIH KaTalIM3ICHTIH peaKUsCHIHBIH
*KburgaMaeiEbl 10,6 Moab/mMuH O60apl. Vmax moHi — 38,0 Momb/MuH. OCbl (PepMEHTTIH OCHI
cyOcTparka KatbicThl Km MoHIH TaOBIHBI3.

6-ecen. bip-OipiMeH KOBaJCHTTIK eMec OaiilaHbIcieH OailianbIKaH, OipHerie cy00ipaikTeH
TYpaThiH OEIOKTHIK KOMIUIEKCTIH MOJEKyJalblK Maccackl 246 kDa Gonpim TabGpimaner.  SDS-
PAGE apxpuiel cypblliTay HOTHXKECIHAE MOJEKyNanblKk Maccackl 57 sxoHe 33 kDa Gemox
XKOJaKTapsl Oaikanasl. JKorapslaarsl OSIOKTHl KOMIUIEKC, MOJEKYJIAIbIK Maccachl 57 xoHe 33
kDa Gonbin keneTiH KaHiia cyo0enikTeH Typaasi? JKayanTsl KecTere eHriziHis.

7-ecen. JIHK-mpH exi monekynaceibiH (I w II) y3emasikuapsr Oipaeit (1000 sxym
HYKJIEOTH), OipakK onap KypaMbIHa KipeTi Heri3fepiH TypJiepi OOHBbIHINIA alblpMAaIIbUTBIKTaPhI
Oap. bipiamn JJHK-ga A+T memmepi 42 %, an exiami JTHK-m1a 66 %.

A) Ixone II IHK monexynanapeiH/ia KaHIlla T'yaHUH Oap €KeHiH aHbIKTaHb3aap. I:
Il

b) Kannait JIHK monexynacsinga (I u II) Tmake genreiii sxorapei? XKayan

8-ecem. Koctizoexri JJHK xypambrHa KipeTiH apOip Kyl HYKJICOTHATIH Maccachl IaMaMeH
1 x 10-21 rp. Anam nenecinge mamames 0.5 rp JJHK 6ap nen ecenrteifik. AHBIKTaHbI3AAP:

8.1 Anam opranu3MiHjie KaHIIa XXyn Hykiaeotua 6ap? XKayam:

8.2 Erep amamubiy Oapnbik [JHK monexynacsl B-gopmana Gornca, oHla OHBIH Y3bIHBIFBI
Kanmait? Kayam:

9-ecen. Kocriz6exti JIHK monekynacelHbIH KypaMbIHBIH 15% TUMUH 006 TaObUIAIbI.
backa a30TTBIK HET13/1ep/iiH MIPOLEHTTIK MOJIIIEPIH aHBIKTAHbI3.

r %
1T %
A %

10-ecen. Bupyc renomsl 10% anenunseH, 24% tumunHeH, 30% ryaHuHHEH oHe 36%
UTO3WHHEH Typabl. OCBl BUPYCTHIH T€HOMBI:

A) kocrizoekti JIHK

b) 6ipri36exti JHK

B) kocrizoexti PHK

I') 6iptizoexti PHK [10].

KopsbiThinapl. KOO-HBIH OKYJIBIKTapbIHJA MOJEKYJAIbIK OHOJOTUSHBIH  apalbIK
OailaHbIcTapbl MEH epeskesiepl HaKThl kepceTimmeiiai. Hotmxkecinae OiimM anymbuiap 3aMaHayu
OMOXUMUS FHUIBIMBIHBIH (DYHAAMEHTAAbl KaFUJaNapblH TyciHe anMaiael. COHABIKTaH OiTiM
aTylIbUIapAbIH OUTIMIH TEPEHIETIN AAMBITY YIIIH FaIbIMIAp KaJbIITACTBIPFAH SJIICTepre CYHeHill,
apHayJbl TarncelpManap Oepy apKbUIbl KEMIIUTIKTEpiH JKOI0 JKOJIBIH 13/IeCTIpy Kepek.
«MornexynanblK OUOJOTUS» 3JEKTUBTI MOHIH OKBITY apKbUIbl OUTIM alylIbLIapblH FHUIBIMU
TaHBIMBIH, JUAAKTHUKACBIH KaJBIITACTBIPA OTBIPHIN, TICULAEPAIH THIMAUIITIHIH HOTHXECIHEe
KBI3BIFYIIBUTBIKKA OaFBITTAIFAH JaF]bl, KAOUIETTEpPIHIH KOKKUETTH KEHEHUTEe ajlambI3.

- Oky GarnapiaMachIHBIH Ma3MYHBIH KEHEHTY;

- EcenTep TonTamacel MeH TarcslpMasap )KUHaFbIH 931pIiey;

- «MonexynanblK OMOJIOTHSD) TIOHIH THIMJI OKBITY/IBIH SICTEMECiH YChIHY;
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buonorusael OMoxumusi, OMopuU3NKa KOHE (PUIMOJIOTUS FHUIBIMIAPHI KATBIITACTHIPFAH
MOJICKYJIQJIBIK ~ JICHIEHIe OKBIIl YHpeHy - Kasipri 3aMaHfbl MOJICKYJIAJIBIK OHOJIOTHs
OMOTEXHOJIOTHS  HETI3IHAE Jambll, TYpil OarbITTapia EHri3ilyre MYMKIHIIUIIK >Kacai[Ibl.
CoHbIMEH KaTap OUTIM anylmbUIiapAbl TEPEHIHEH OMOJOTHSUIBIK MPOIECTEPIIH MOJICKYJIATBIK
JEHTelIeTT MeXaHu3MICPIMEH KapyJIaHabIPaIbl.
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METOIUKA DOPEKTUBHOI'O IPENNIOJABAHUSA 3JIEKTUBHOI'O IIPEJIMETA
"MOJIEKYJIAPHASA BUOJIOT'UA" BY AYIIUM YUUTEJIAM BUOJIOI'NHA

H36acaposa 7K. K., maructp Ononorum, cTapiinii IpenoaaBaTenb
Adauesa JK.I'., Maructp 6HONIOTrHYECKHUX HAYK, IPENOaBaTelb
M binkbipdaii P.A., maructpanT 2 Kypca
Ia3pu10Ba I' K., Maructpanr 2 kypca

Koizvinopounckuil ynusepcumem umenu Koprxoim Ama, 2. Kvizvinopoa, Pecnyonuka Kazaxcmarn

AHHOTamus. B 1ensx BXoxkIeHHs B OOJbIIOE MPOCTPAHCTBO MHUPOBOTO OOpa3oBaHUS B
Hactosiiee Bpems B KazaxcraHe coszgaercs HOBasl cMcTeMa M CTPyKTypa oOpas3oBaHusi. Takoil mporecc,
HapsAy ¢ BHECCHUEM KOHKPETHBIX U3MEHEHHUH B TEOPUIO [IE€AArOTMKU U y4eOHO-BOCTIUTATEIbHBIN Ipoliecc,
TpeOyeT HOBOIO TMOAXOJa K OOpa30BaHUIO PA3IUYHBIX HANPABICHUHA, MPOHCXOASIINX B CTpaHe,
I QepeHnInanuy ¢ KPUTHIECKOW OIEHKOW JOCTUTHYTHIX YCIIEXOB, HOBOW OpraHU3alMU JESTEIHHOCTH
oOyJarorerocs.

B ompenenenny pe3yabTaTUBHOCTH JanbHeHmiero oOy4yeHHs oOLIero oOpa3oBaHUS YPOBEHb
YCBOGHHS ONpE/eiCH MPHOPUTETHHIM HampaBlieHHEeM (OPMHPOBaHUS OOIIMX YMEHWH M HAaBBIKOB, Ha
KOTOpbIE OKa3bIBalOT HanOosbliee BausiHue. OCHOBHOM pe3yibTaT 00ydeHHs (OpMUpPYETCS HAa OCHOBE
JeSITeIbHOCTHBIX HANPABICHUH, KaK OBJIaJICHUEC HOBBIMH YPOBHSMH Pa3BUTHA, NPUCYIINMHU H3Y4aeMbIM
npeaMeTam, Hapsily ¢ YHUBEPCAIbHBIMU CIIOco0aMu AEHCTBUI 00y9aroLerocs.

dakynbTaTHBHAS AUCIUILIMHA "MOJEKYIIsIpHast OHONOrus" n3ydaeT OHOJIOTHIO Ha MOJIEKYJISIPHOM
ypoBHE, chOPMUPOBAHHOM HayKaMH OHOXUMHH, OMohn3uke U pusznonorurd. CoBpeMeHHasT MOJIEKYIIIpHAs
Ouostorusi pa3BHBAETCS HA OCHOBE OWMOTEXHOJOIMH, T€HHOW WH)XEHEPWH, BHEIPSETCS B MEAMIIUHY,
(apMOKOJIOTHIO, CETLCKOE XO3SIMCTBO. A TaK)KE BOOPYKAET yUUTENS OMOJIOTHH IITKOJIBI HACIIEJICTBEHHBIMU
NpU3HAKaMH, W3MEHYUBOCTBIO, €€ XapakTepoOM MW MEXaHW3MaMH OHOJIOTMYECKHMX MpPOLECCOB Ha
MOJIEKYJISIPHOM YPOBHE.

OOyuast cTyJIeHTOB By30B OHOJIOTMYECKUM SIBIICHHSIM U HX 3aKOHOMEPHOCTSIM, B KOHIIE Kypca OHU
nproOpEeTaroT INIyOOKHE 3HAHUS, KOTOPBIE UCIIONB3YIOTCS IPH MPENoIaBaHUK 00Ieii OHOJIOrUH B IIKOJIE.
VY obyuaromuxcst GOpMHUPYIOTCS HAyYHO-AUAAKTUIECKUE YCTAHOBKH.

KuroueBsble c1oBa: 3JeKTUBHBIN Kypc, MonekyisipHas ouonorus, JJHK, PHK, metonomnorus.

METHODS OF EFFECTIVE TEACHING OF THE ELECTIVE SUBJECT
"MOLECULAR BIOLOGY" TO FUTURE BIOLOGY TEACHERS

Izbassarova Z.Z., Master of Biology, Senior Lecturer
Alieva Z.G., master of biological sciences, teacher

Shynzhyrbay R.A., 2nd year master's student
Pazylova G.K., 2nd year master's student

Korkyt Ata Kyzylorda University, Kyzylorda city, Republic of Kazakhstan

Annotation. In order to enter the large space of world education, a new system and structure of
education is currently being created in Kazakhstan. Such a process, along with the introduction of specific
changes in the theory of pedagogy and the educational process, requires a new approach to the education
of various trends taking place in the country, differentiation with a critical assessment of the successes
achieved, a new organization of the student's activities.

In determining the effectiveness of further education of general education, the level of assimilation
is determined by the priority direction of the formation of general skills and abilities that have the greatest
impact. The main result of training is formed on the basis of activity directions, such as mastering new
levels of development inherent in the subjects being studied, along with universal ways of actions of the
student.

The elective discipline "molecular biology" studies biology at the molecular level formed by the
sciences of biochemistry, biophysics and physiology. Modern molecular biology is developing on the basis

67



of biotechnology, genetic engineering, is being introduced into medicine, pharmacology, agriculture. And
also equips the biology teacher of the school with hereditary traits, variability, its nature and mechanisms
of biological processes at the molecular level.

By teaching university students biological phenomena and their patterns, at the end of the course
they acquire in-depth knowledge that is used in teaching general biology at school. Students form scientific
and didactic attitudes.

Keywords: elective course, molecular biology, DNA, RNA, methodology

68



Komxazdanapasl pacimaey KeHiHAe aBTOpJIapra
ApPHAJIFaH 0aCIIbLIBIK

«Biological Sciences» xypHaJbIHIa MaKaja >Kapusjiay YIIiH JalbIH FBUIBIMH JKYMBICTBHI
aBTop(ap) vestnik.korkyt.kz caditeingarel OnnaifH Makana xiOepy sKyieci apKbUIbl, apHalbl
HYCKayJIBIKTBI TIalananpln xioepyre Oonanel. Makama Windows 10 onmepatuBTi KyleciHaeri
Word ¢opmarteinga Times New Roman mpudTinze sxa3zpurys! KaxeT (OChl TaanTa xKa3blIMaraH
Makajla aBTOMAaTThl TypjAe KaObLimanOainapl). JKapusimanbIM Tuiepi — Kasakiia, OpbICIIa,
AFBUTIIBIHIIA.

KypHannma xapwusuiay YIIiH )KYMBIC MOTIHIH YChIHA OTBIPBII, aBTOP ©31 Typalibl OapJIbIK
MONIMETTEP/iH IYPBICTBIFBIHA, MaKajaja IUlardaT TeH oAeOMeTTepAi 3aHChI3  ajbll
naiiiananyibIH 6acka TypJiepl )KOKThIFbIHA, Mai1adaHbUIFaH 0apIibIK MOTiH, KecTemep, chiz0anap,
CYpEeTTepIiH THICTI Type pacimMaenyiHe KemuIIik oeperi.

ABTOp MakaJlaHbl CO3JIEpPMAiH ©3apa YWISCIMIUIIrH KaJaralaidl OTBIPHIN, OHOJIOTHS
FBUIBIMIAPBI MEH OuTiM Oepy camachbiHAaFbl 3aMaHayd ipreli, KOoJJaHOalsl Macemnenepi Oap
FBUIBIMU JKaHAIBIKTAp MEH MPaKTUKAJBIK KYHABUIBIKTAP/AbI, COHAN-aK aKaJeMUSIIBIK aJajlIbIK
MPUHIIAIITEPIH CAKTai OTHIPHIT OPBIHIAYHI KAXKET.

- MOTIH/I1, OMIapAbl, TUIIOTE3aNIap Abl, KOPBITHIHABLIAPBI, SJICTEPIi, 3epPTTEy HITHKENEPiH,
KecTenep/i, KOITapbl, CYpeTTepii oHe Oacka aBTOpJiapra JKOHE MOTIHAI TMaljanaHy
JIEpEeKKOe3iHe CLITeMe kacamail )KyMbICTap bl aiiganany skoHe (Hemece) ueleHy, CoHlaii-ak 0acka
TUINEH ayJapbUIFaH MOTIHII NaijalaHyMeH KOca MarblHAHBI ©3TepTyCi3 Ce3lIepli KoHe
miKipJaepi CHHOHUM/IK aybICTBIpYMEH 0acKa aBTOpJIapIblH MOTiHIH NaiaanaHyFa O0JIManIbl;

- JKOK JICPEKKO3Jepre CUITEMe jKacay, JOHEKCI3 IEepeKTepIi kKoHe (HeMece) HOTHKEIePIi,
JKazyJapabl HeMece oJiap Typalibl xabapiaManap bl YChIHOANIbI;

Makanazia >Kypri3uireH >KYMbICTBIH (FBUIBIMU 3€PTTEYJIEPAIH) HOTHKEIepl O0Iybl Kepek.
Makananarsl Joiiekce3 Ti3IMiHIIE TEK pPeleH3UsUIaHFaH 9/Ie0ueT Ko37epi, Makajia KYpbUIbIMbIHA
coiikec DOI unHeKciH ueMereH aknapar ke3aepi O0Iybl THIC.

Teopusnblk FBUIBIMA Makananap abcTpakius, CHUHTE3, Taljay, HHAYKIUSA, ACTyKIus,
dbopManuzanus, uaeanu3anus, MoI€IbACY CUIKTHI SJICTEPIMEH 3epTTEYJIEp HOTHKEIEPIH KAMTYbI
tuic. JIorukanslk 3aHIap MeH epexenep 0achiM MOHTE he OOTYbI KaXKeT.

OMIOUPHUKAIBIK ~CUIATTaFbl  FBUIBIMH  €HOEKTepae Oipkarap TEOPHSUIBIK — 9MIiCcTep
KOJIJIaHBLIFaHBIMEH, OJIap OMOJIOTHS FHUIBIMBIHIA KOJIaHBLUIATHIH OJIIIEY, OaKblIay, IKCIEPUMEHT
sxaictepiHe Kebipek CyieHyl Kepek.

CoHbIMEH KaTap, Makaja/Ja d>kaHa FHUIBIMH HOTIDKENEp, epekernep, YCHIHBIMIAp MEH
KOPBITBIHBLIAP O00MybI KaxKeT. JKUBIHTBIK Onosiorus OOWBIHINA JKaHA FRIIBIMU JKETICTIK PETiHIE
AWKBIH/TATIFaH )KaHa, FRUTBIMA HET13/ICJITeH TCOPHSUIBIK, FEUTBIMHI-3EPTTEY HOTHKEIIEPIHEH HEMece
Ka3aKCTaH/IbIK FHUIBIMHBIH JaMybIHA yJIeC KOCAaThIH FHUIBIMHU HETI3/IENTeH IIeUIiMACPACH TYPYbl
THIC.

ki Gipairinig 60TybIH, Makajiazna O6apiblK OesiMIepi MEH epeskenepl JIOTUKAIBIK TYpAe
e3apa 0alIaHBICTBI OOTYBIH; FEUTBIMU eperKesiep, ajJbIHFaH HOTHKEIIEp MEH YChIHBIMIAp MaKaiaaa
KOWBLIFaH MakcaTTap MEH MIHJETTepre coiikec OOTYbI KaXeT.

MakaJjia KypblUIBIMBI MeH Ge3eHaipiyi:

1) Maxkana kemeMmi 6-12 Oer apainbiFbiHIa OONybl THIC (9AcOMETTEp TI3IMI MEH
aHHOTAIMsJIap Ikl KocTaranaa 6 6eTTeH keM 0oamay).

2) Makanansl Kypy cxemachl: 0eti — A4, kitanTelK O0arnap, Typaiay — eHi Ooiibiama. Coin
KaK, YCTIHT1 OHE TOMEHT1 >KaKTapbIHIAFbl allbIK XUEKTepl — 2,5 cM, oH karbiHAa — 2,0 cM.
HIpudr: Tun — Times New Roman, enmemi (kerns) — 12

- MPHTH unpekci — GipiHImi »oJIbl, )KOFapbiaaH, coi skakra (http://grnti.ru).

- DOI unpekci (xxypHa penakuusicblHaa Oepinei);

- Makauna araysl — opTacbiHa KajbiH KapimnmeH (12 mpudr).

- ABTOPIBIH (JIapJIbIH) aThI-KOHIEPIHIH OIpiHIII KapIi MEH Teri — opTara, KaJIbIH KapinmneH
(11-mpudren, aBropiap caHsl - 5-TeH apThIK 00JIMAayBI THIC)
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- ¥iipIM, Kana, eNJiH TOJBIK aTaybl (erep aBTOpiap TYpJi YHbIMIapAa *KYMBIC ictece
aBTOPJIAPBIH TET1HIH jKaHbIHA Oipjel TaHOa *KoHE THICTI YHBIMIBI KOO KaKET, aBTOPJIapIbIH
AIIEKTPOH/IBI MOIITACHI, OPCUI HOMEP1 TYCyl KaXKeT) — OpTara, KypCHUB.

Anaarna tyn nycka timiaae (150-300 ce3; makana KYPbUIBIMBIH CaKTal OTBIPHIIN ), OJIIIEMI
(xerop) — 11

Tipek ce3aep — Ka3zak, OpbIC, aFbUIIILIH TUIAEpiHIE (3-5 co3/ce3 Tipkectepi), emmeMi -
(xermp) 11.

Heri3ri matin (12 mpudt, apanbsik uHTEpBai - 1, «a3at xom» - 1,25 cM) KYpBUIBIMBI:

3) Kipicne: TakpIpbINTBIH TaHIATYbIH HETi3/ICY, TAKBIPBIITHIH HEMECE MOCEIICHIH ©3€KTLIIIr,
00BEKTIHI, TaKbIPBINTHI, MaKcaTTap/bl, MIHAETTEP/Al, SMICTEPi, TICUIAEP/l, TUIIOTE3aIap MEH
YKYMBICTBIH MaHBI3IbUIBIFBIH aHBIKTAY.

4) 3epTrey MaTepHAJIApbl MeH JicTepi: Marepuangap MEH JKYMbIC OapbIChl
CHIaTTaMachlHaH, COHJal-aK NaiJalaHblIFaH 9ICTEPAIH TOJBIK CUMATTaAMAChIHAH TYPYHI THIC.
byn GemiMmze MoceneHIH Kajail 3epTTEIreHi CUIaTTaialbl: OYpbIH JKapusUIaHFaH OeTiIeHreH
paciMuepai KalTanamaii-ak erxer-TerKewsi akmapar; MaTepuaiiap MeH olicTepl mainamany
KE31H/1€ )KaHAJIBIKTHI MiHJICTTI TYPJI€ €HI13€ OTBIPHII, a0 AbIKTHI (OaFmapaaMallblK dKacaKTaMaHbl)
CoMKeCcTeHIpy JKOHE MaTepHallIap/Abl CHIIaTTay KojnaHbUIanel. Kecrenep, cyperTep xacajaraH
clITeMe/IeH KeiiH OpHAIACThIPBLTYbI KEPEeK.

Op WUIIOCTpalusIMeH xka3y esmeMi (kersib — 11) Oomysr kepek. Cyperrep aHBbIK, Tasa,
ckaHepiienHOeren 6omybl kepek. Col30anmap MeH KecTenepliH aTayiapbl 11 KalblH KapimieH.
Kecrenin kepcetkimrepi 11 kapinmeH pecimuenesi.

Makanana Mmotinae cintemenep 0ap dopMynanap raHa HemipieHeni. JKalumblFa MM
ab0OpeBuaTypajiap MeEH KbICKApTyJapJabl KOCHaraHmga, Oapiblk aOOpeBHaTypaiap MeH
KBICKapTyJap MoOTiHAe OipiHII peT KOJAAHBUIFaH Ke3Ze allblll JKa3bUIybl THic. MoTiHIe
ciaTemenep TIK JKakmiana kepcerineai. CinrreMmenep MOTIHIAE KaTaH TYpPIE HOMIPIIEHYl Kepek.
Mortinaeri onebuetrke Oipinmii cintemene [1], exinmrici - [2] xoHe T. 6. HeMipi OoIyBI THIC.
Kapusananbaran >KyMbICTapFa CLITEME jkacayra xkoJl Oepuimeiimi. JluneHsusmaHOaThIH
OachlUTBIMIApFa CUITEME JKacayFa KoJ OepiliMeii.

5) HOTHIKeJIep/TAJKbBLIAY: 3epTTEeY HOTHKEJIEPIH Tajliay oHE TaJKblIay KeITipiiei.

6) KOPBITHIHABI/KOPHITHIHABLIAP: OChI KE3€HJEr KXYMBICTbI KOPBITBIHIBLIAY; aBTOP
aliTKaH YCHIHBUIFaH TYKBIPBIMHBIH aKUKAaTbIH pacTtay. KopbIThiHIbIap Oenriai Oip FbUIBIMHU
caylaJiarbl 3epTTEY HOTIKENEPIiH KANIIbUIAy YIIiH, YChIHBICTApAbl HEMECe O/IaH 9pi KYMBIC icTey
MYMKIHIKTEPIH CHIIATTall OTBIPBINT KOJJIAHBUTYBI KepPeK. JKYMBICTBI KapKbUIBIK KOJIJAY TYPabl
akmnapat OipiHii OeTTe cuiTeMe TypiHe KepceTinenl

7) anedomerTep Tizimi (emmemi (kernp) — 11, malimananpuiran onebuerTep canbl — 15-TeH
keM OosiMaybl Tuic). OpeOuerTep TI3IMIHAEC KUPWUIMIAAA YCHIHBUIFAH JKyMbICTap OoJFaH
JKaraaiaa onebuerTep Ti3iMiH €Ki HYCKa/a YChIHY KakeT: OipiHIIici — TymHYCKana, eKiHIICI —
pOMaHHU3alMsUIaHFaH al(paBUTIEH (TpaHCIUTEPALUs).

Pomanmzanusinanran oneOuerTep Ti3iMi Keneci Typhae Oosysl Kepek: aBTop(i1ap)
(rpancnutepanus) (http://www.translit.ru) — (Kakmagarbl *bl1) — TpaHCIUTEpalUs-TaHFaH
HYCKa/IaFbl MaKaJla aTaybl [Makalia aTayblH aFbUIIIBIH TiTIHE KBaJpaT jKaKIIaMeH ayaapy|, opbic
TUTIHAET] IePEKKO3/I1H aTaybl (TpaHCIUTEPALUs HEMECE aFbUIIIBIH aTaybl — O0ap 6oJica), aFbUILIBIH
TiTiHer1 6enrinepi 6ap. Mbicaisl:

[5] Pe3uukmii, T.X., Tuxkumkan P.A., [To3auskosa A.B. [u ap.] OcHoBHBIC 00JIE3HH Ha
nocesax cou // The Scientific Heritage, 2021. — Ne 59-2(59). — C. 6-8. DOI 10.24412/9215-0365-
2021-59-2-6-8. — EDN RQCYKG.

[5] Rezvickij, T.H., Tikidzhan R.A., Pozdnyakova A.V. [i dr.] Osnovnye bolezni na
posevah soi // The Scientific Heritage, 2021. — Ne 59-2(59). — S. 6-8. DOI 10.24412/9215-0365-
2021-59-2-6-8. — EDN RQCYKG. [In russian]

Kazak »xoHe opwic Tinaepinzaeri omebOuerrep Ti3iMiH pocimaey ctuiai 'OCT 7.1-2003
«bubnmnorpaduueckas 3anuce. bubnmorpapudeckoe onucanue. O6mue TpeOoBaHU U TPaBUiIA
COCTaBJICHUS TaJlaObIHA COMKEC KYPri3iIel.
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8. ABTOpnap Typasibl MOTIMETTEp: (aBTOPABIH(JIAP/IBIH) aThI-)KOHI, YUBIMHBIH TOJIBIK aTayHhl,
KaJ1achl, eJii, OailylaHpIC AepeKTepi: Tene(OoHbl, 3J1.IIOIITa, OPCHT HOMEP1) 3 Tiae.

9. Penmakuusra Kelin TYCKEH MaKaJaHBIH pPICIMIENyi Tananka caii 0oyica, aHTHILIArHaT
OarnapnamacbiHal eTkizueai. TynmHyckanbuibirbl 80% - qaH )KOFapbl KOPCETKILITE OOJIFaH MaKala
penakiys KypaMbIHBIH KapaybiHa xioepiteni. Am 80% - man TemeH OOJFaH Makaia aBTOPIBIH
TOJBIKTBIPYBIHA XKiOepiieai. A, eKIHII PeT OTKI3LITeH JKaFaaiaa THICTI KepceTkim Oomaca
JKapusUlaHbIMFa KaObUgaHOaiapl (AHTUIUIarMarTan 1-mm per oTkizy KyHbl — 1500 Tr, cou
Makayianpl 2-1ri pet oTkizy — 1000 Tr). PeseHueHTTepIiH OH MiKIpIHEH COH Makalia >KypHaJFa
KaOBUIIaHBIN, aBTOPFa TeJIEM jkacay jKeHiHae xabapiama xibepinedi. ABTOp TeleMaKbIHBIH
TYOIpTEeriH pelakusIHbIH 3JEKTPOH/IbI MoYTackiHa kioepyre minaerti (Khabarshy @korkyt.kz).

Tenem yIIiH pEKBUZUT

VYuuepcutet MekeH xaiipl: 120014, Kazakcran Pecy6nukacel, Kei3butopaa K,

Atitexe 0u, 29a.

«KopxkpiT Ata ateinnarsl Keizeuiopaa ynusepcuteri» KeAK KP F2KBM

PexBusutrepi: "Kazakcran Xansik 60anki" AK.

CTH 331000037638

BCH 960540000620

KCK KZ 276017201000000125

BCK HSBKKZKX

Kbe-16

TTK-859
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PykoBoacTBO 111 aBTOPOB 110 0OPMIIEHUIO PyKONHCel

[otoBas Hay4Has paboTa Juis myOuukaimu B xypHaie «Biological Sciences» moxer ObITh
[0JiaHa aBTOPOM (aBTOpaMH) Yepe3 CUCTEMY OHJIAMH Mmojaym craTeit Ha caiite vestnik.korkyt.kz,
UCTIONB3Ysl clieluanbHble WHCTPYKIMH. CTaThs MoJDKHA ObITh Hamucana B ¢opmare Word B
Windows 10 mpudrtom Times New Roman (crarbsi, He HalMcaHHas B COOTBETCTBUHM C ATUM
TpeboBaHueM, He OyJeT MPUHATA aBTOMATHUYECKH). SI3BIK MyONMMKanuil Ka3axCKui, pyCCKHid,
AHTJIMMCKUI.

[lpencraBisist TekcT paboOTHl Ui MyOJAMKAlMU B JKypHaJe, aBTOpP TapaHTUpPYeET
MPaBUIIBHOCTh BCEX CBENIEHUH O ce0e, OTCYTCTBHE IUIaruara u Ipyrux (opm HempaBOMEpHOTO
3aMMCTBOBaHUS B PYKOIMCH, HaJJIexaliee opopMiIeHHEe BCEX 3aMMCTBOBAHUI TEKCTa, TaOJIHIL,
CXEM, WILTIOCTPAIIHii.

ABTOPBI IOJDKHBI COCTABIISITh CTAThH, OCHOBaHHBIC HA HAYYHOM OTKPBITUH U MPAKTHIECKOM
[EHHOCTH, a TAaK)Ke MPHUHIIUIAX aKaJeMHUYEeCKONH YECTHOCTH, U COOJIOAATh B3aUMHYIO TAPMOHHIO
CIIOB, COYeTas COBpPEMEHHbIC (yHIAMEHTAIbHbIE M MPHUKIAIHBIE BONPOCH B 001acTH
OMOJIOTUYECKNX HAYK  00pa30BaHUsl.

HE JOIyCKAETCs KCIIOJIb30BAaHUE TEKCTa APYTrUX aBTOPOB C CHHOHMMHYHOM 3aMEHOU
(mmaruar) mepeBeeHHOro ¢ APYTroro s3bIKa; UCIOIb30BaHUE U (WJIK) MPaBO COOCTBEHHOCTH Ha
TEKCT, WJCH, THIIOTE3bl, BBIBOJBI, METOMABI, PE3yJbTaThl HCCICIOBAHWUN, TaOIHIbI, KOIbI,
M300paxKeHus] ¥ MPOU3BEJCHHUS 0€3 CChUIKM Ha JAPYTUX aBTOPOB M MCTOYHHUK HMCIOIH30BAHUS
TEKCTa, a TAK)KE CJIOBA U MHEHUS 0€3 N3MEHEHHS B TOM YHUCIIE C UCIIOJIb30BAHNE TEKCTA;

CChLIAThCSl HA HECYIIECTBYIOUINE MCTOYHUKH, HE MPEICTABIATh MPOTUBOpPEYAIUE JIPYT
JpyTy JaHHBIE U (MIIN) PEe3yIbTaThl, 3aIMCH WM YBEIOMIICHUE 110 HUM;

[lepeuens HUTUPOBAHMSI B CTAThE JIOJDKEH COAEPKATH TOJIBKO PElEH3UPYEMbIe HCTOYHUKU
JUTEpaTyphl, WHPOPMALMOHHbIE HWCTOYHHKH, KOTOpble mpucBouBime wuHAekc DOI B
COOTBETCTBUM CO CTPYKTYpPOH CTaThU.

Teopernueckne HaydyHBIE CTaTbHU JIOJDKHBI BKIIOYATh PE3yNbTAaThl HWCCIEIOBAHUHA C
MOMOIIbIO TAKUX METOJIOB, KaK a0CTpaKIMs, CUHTE3, aHAINU3, HHIYKIUs, BEIBOJ, (hopMaIn3amus,
ujeann3anys, MojaenrpoBanue. Jlormueckas 3akoHOJATeNbHAs W HOpPMaTHUBHas 0as3a JOJDKHA
UMETb IPEUMYIIECTBEHHYIO CHITY.

X0Ts B HAyYHBIX TPYAax SMIMPHUECKOTO XapaKTepa MCIIONb3YEeTCs P TEOPETUUECKHIX
METO/IOB, B HHUX ClIeJyeT B OOJbLICH Mepe onmupaTbCcs Ha METOAbl U3MEpEHUs, HaOJII0JCHMS,
HKCIIEPUMEHTBI, IPUMEHSIEMbIE B OMOJIOrMUECKOI HayKe.

Kpome Toro, B craThio CieqyeT BKIIOUWTH HOBBIE HAy4YHBIE PE3yJbTaThl, MOJOKEHUS,
pekoMeHaauu M 3aKioyeHus. COBOKYMHOCTh JIOJDKHA COCTOSITh W3 HOBBIX, HAy4HO
00OCHOBAHHBIX TEOPETUYECKUX, HAYHO-MCCIECIOBATENIbCKUX pE3yJIbTaTOB MO OHOJIOTHH,
OTIpeIeIEHHBIX B KaYeCTBE HOBOT'O HAYYHOT'O IOCTHKEHHUS MJIM HAy4YHO 0OOCHOBaHHbIE PELICHUS,
KOTOpBIE BHOCSAT BKJIAJ B pa3BuTHe Ka3axcTaHCKON HAyKH.

Bce pasmensl M monokeHUsT CTaThbM JOJDKHBI HMMETh JIOTHYECKYIO CBSI3b, HAYYHBIE
TIOJIOKEHHUS, PE3YJIbTAaThl K PEKOMEH/IAIINH TOJDKHBI COOTBETCTBOBATH IEJISIM U 3a/1a4aM CTaThH.

CtpykTypa u oopmieHue CTATbH:

1. O6bem cratbu B mpeaenax ot 6 g0 12 crpanuil (6€3 CUCKa TUTEPATYPhl U AaHHOTAITWH ).
2. CxeMa MOCTpOeHHs CTaTbu (CTpaHulla — A 4, KHW)KHas OpPHEHTAllWs, TOJsl C JICBOW,
BEpXHEH U HIDKHEW cTOpoH — 2,5 M, ¢ mapBoi — 2,0 mm. [lIpudt: Tun — Times New Roman,
pa3mep (kerp) - 12):
- unnaekc MPHTU - nepBas ctpoka cepxy cnesa (http://grnti.ru).
- unaaekc DOI (mpenocTtaBnsieTcs peaakiuen )KypHama);

- HasBanue cratbu — MPONMCHBIMH OYKBaMH, BBIpAaBHHUBAHHME IO IIEHTPY IOIY>KUPHBIM
mpudToMm, pazmep (Kerin) - 12.

- VHunmane! u pamMminio aBropa(oB) — BRIpABHUBAHHKE 110 LIEHTPY, pa3mep (kerib) - 11.(npu
mpudre — 11, KoaMyecTBO aBTOPOB HE JIOJKHO MPEBBIIIATH - 5)
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- IlomHoe HamMeHOBaHHWE OpraHU3alMM, TOpoJl, CTpaHa (eciau aBTOpbl pabOTAaIOT B pa3HBIX
OpraHu3anysaX, He0OXOIUMO IMOCTABUTh OJMHAKOBYIO IU(PY OKOJO (haMmiuu aBTopa H
COOTBETCTBYIOLLEH OpraHu3aluy, aApec 3JIEKTPOHHOH MOYTHI aBTOPOB, HOMEpP OpPCUA) —
BbIPaBHMBAHME 110 LIEHTPY, KypcuB , pa3mep (kerisp) - 11.

- AHHoTanusi Ha s3eike opuruHaia (150-200 cioB; coxpaHsis CTPYKTypy CTaTbu) pa3Mep
(kernp) - 11.

- KumoueBble c10Ba (Ha Ka3aXCKOM, PYCCKOM, aHTJIMICKOM OT 5 10 8 CIIOB/CIIOBOCOYETAaHU)
pasmep (kerin) - 11.

- OcHoBHoO# TekeT (12 mpudT, MEKCTPOUHBII HHTEPBAN - 1, OTCTYNl «KPACHOW CTPOKH» -

1,25 cm)

- CTpYKTypa:

3) Bsemenme: 000CHOBaHHE BBIOOpA TEMbl; AKTyaJbHOCTh TEMbI HJIH IPOOJIEMBI,
onpezeneHue oObeKTa, IpeaMera, Iesied, 3ajady, METOAOB, MOAXO0/0B, I'MIIOTE3bl U 3HAYEHUS
paboThL.

4) MaTtepuaJibl H METOABI HCCJIEAOBAHUS: JOJDKHBI COCTOSTD M3 OMUCAHHS MAaTEPHUAIIOB
Xxofa paboThl, a TaKKe IIOJHOTO OIMCAaHMs MCIOJIb30BAaHHBIX METOJOB. B 3TOoM paznene
OIHKCBIBAaETCs, Kak mpobieMa Oblia M3yueHa: moapoOHas uHpopMmalus 6e3 NOBTOPEHHs paHee
OITyOJIMKOBAHHBIX YCTAHOBJIEHHBIX TPOLEAYDP; HMCHOIB3YETCS HACHTHU(PHUKAIMS 000pyIOBaHUS
(mporpaMMHOro o6ecredyeHus) u ONUCAHUEe MaTepUaloB, ¢ 00s3aTeIbHbIM BHECEHMEM HOBHU3HbI
IPY HCIIOJIB30BAaHUM MATEPUATOB M METOMOB. TaONHIlbl, pUCYHKH HEOOXOIMMO pacroiarath
1I0CJIE YIIOMUHAHHUS.

C xaxaoi wumocTpaluyen 10JKHa ClleZloBaTh Haanuch (pasmep (keruip) — 11). Pucynku
JIOJDKHBI ObITh YETKHMH, YHUCTBIMH, HECKaHMpOBaHHbIMU. Ha3BaHus pHUCYHKOB M TabmMiL,
nosry>kupHsbie 11 mpudrom. [Tokazarenu Tabnuibl odpopmisitores mpudrom 11.

B crathe HyMmepyroTcs siuimib Te (QOpMYIbl, HA KOTOpPBIE €CTh CCBUIKM B TeKcTe. Bce
ab0peBuaTypbl M COKpALICHMs, 3a HCKIIOUEHUEM 3aBEAOMO OOIEH3BECTHBIX, JOJIKHBI OBITh
pacu@poBaHbl IPpU MEPBOM YIIOMUHAHHUH B TeKCTe. B cTaTthe HymepyroTcs TOJBKO Te (popMyIIbL,
Ha KOTOPbIE €CTh CChUIKH B TEKCTE.

Bce aO0peBuaTypbl M COKpAIlIEHUs, 3a UCKIIOUYEHUEM OOIIeU3BECTHBIX aOOpeBUaTyp U
COKpAILEHUH, TOJKHBI ObITh paclIMpoBaHbl IpU MEPBOM UCIOIb30BaHUU B TeKcTe. B Tekcre
CCBUIKHM OTOOpakatoTcsl B KBaJPaTHBIX CKOOKax. CCBUIKH TOJDKHBI OBITH CTPOTO MPOHYMEPOBAHbI
B TekcTe. [lepBast cchulka Ha TUTEpaTypy B TEKCTE JOJDKHA cojepkaTth Homep [ 1], BTopas - [2] u
np. CchUIKM Ha HEONMyOJIMKOBaHHbIE Pa0OThI HE I0ITYCKAOTCSL.

Ccphulki Ha HeonyOJMKOBaHHBIE pabOThl He AomyckaroTcs. He kenarenbHbl CChUIKM Ha
HEPELIEH3UPYEMBbIE U3JaHUS.

5) pe3yiabTaThl/00CyKIeHHE: IPUBOJAUTCS aHAIU3 M OOCYXJIEHHE IOJTYYEHHBIX
pE3yJIbTaTOB UCCIIEA0BAHNUS.

6) 3aKI0YeHHe/BBIBOIbI: 0000IICHHE U TIOJBEICHUE UTOTOB pabOTHI HA JAHHOM JTalle,
MOATBEP)KJIEHUE MCTUHHOCTH BBIJBUIAEMOI0 YTBEPXKAECHHUS, BBHICKA3aHHOTO aBTOPOM. BBIBO/BI
JOJIKHBI OBITh MCHOJb30BaHbl JIJIsl 0000IIEHUSI PEe3yJIbTaTOB MCCIEIOBaHMS B TON WM WHOU
Hay4YHOH 005acTH, C ONHCAHMEM NPEJIOKEHUH WIM BO3MOXHOCTEW JajbHEWIIed paboThI.
Csenenus o (hrHaHCOBOW MOEPHKKE pabOThHI YKa3bIBalOTCS Ha MEPBOIl CTpaHUIIE B BUJE CHOCKHU.

7) cnucok aureparypsbl (pasmep (kerip) — 11, KOIMYECTBO UCIIONIB3YEMOM JINTEPaTyphl
He MeHee 15). 1) B andaBuTHOM NOpsAKE HA A3BIKE CTAThU 0€3 HyMepaluu;

B cnyvae HammuMs B CHUCKE JMTEpaTyphl paboT, MPEACTABICHHBIX Ha KHPHIUIMLE,
HEOOXOJUMO TPEICTaBUTh CIUCOK JMTEpaTyphl B JIByX BapHaHTax: MEPBbIA — B OpUTHHAJE,
BTOPOW — POMaHU3UPOBAHHBIM aJI(haBUTOM (TpaHCIUTEPALINS).

PomaHn3MpoBaHHBIN CIIMCOK JIUTEPATYPHI OJKEH BBINISIETh B CIIEAYIOLIEM BUJIE: aBTOP(-
bI) (TpaHciouTepanus) — (ToA B KPYIJIbIX CKOOKaX)—Ha3BaHUE CTaThU B TPAHCIUTEPUPOBAHHOM
BapuaHTE [[IepeBOJ Ha3BaHUs CTaTbU HA aHTJIMACKHUH S3BIK B KBaJpaTHBIX CKOOKax|, Ha3BaHUE

73



PYCCKOSI3BIYHOTO HMCTOYHHMKA (TpaHCIUTEpalusi, JU0O0 aHTJIMICKOE Ha3BaHHWE — €CIIM €CTh),
BBIXO/IHBIE JIaHHBIE ¢ 0003HAYCHUSIMH Ha aHTJIUICKOM si3bike. Hampumep:

[5] Pe3uukmii, T.X., Tukumkan P.A., [To3auskosa A.B. [u ap.] OcHoBHBIC 00JI€3HH Ha
nocesax cou // The Scientific Heritage, 2021. — Ne 59-2(59). — C. 6-8. DOI 10.24412/9215-0365-
2021-59-2-6-8. - EDN RQCYKG.

[5] Rezvickij, T.H., Tikidzhan R.A., Pozdnyakova A.V. [i dr.] Osnovnye bolezni na
posevah soi // The Scientific Heritage, 2021. — Ne 59-2(59). — S. 6-8. DOI 10.24412/9215-0365-
2021-59-2-6-8. — EDN RQCYKG. [In russian]

Crunb opopMIICHHS CIIMCKA JTUTEPATYPBI HA PYCCKOM U Ka3aXCKOM SI3bIKE B COOTBETCTBUHU
tpeboBanusimMu coriacHo ['OCT 7.1-2003 «bubmmorpadudeckas 3amuch. budnuorpaduaeckoe
onucanue. O0ue TpeOOBaHMs U PaBUIA COCTABICHUS.

8) cBemenus 00 aBTopax: (IoKHBI comepxkarh @O aBTOpa(oB), MOJIHOE HAUMEHOBAHHE
OpraHu3aliy, TOpoJl, CTpaHa, KOHTAaKTHBIE JaHHBIC: Tene(oH, 3J.1o4Ta, HOMEp OpcHI) Ha 3-X
A3BIKAX.

9) Crarbu, MOCTYNHBIINE B PEIAKIMIO, B CIIy4ae MX COOTBETCTBHS TPEOOBaHUSIM, OYIyT
MPOBE/ICHa B COOTBETCTBUU C MpoleAypaMu aHTUIuIaruara. CTaTbsi, OpUTHHATIBHOCTD KOTOPOH
npesbiiaetr 80 %, HampaiseTcs HA pacCMOTpPEHHE B penakiuio. A crates Hke 80% oTmnpas-
jsietcst aBTopy Juist ponoiHeHus: (CTOMMOCTh MEpBOM MPOBEPKU CTaThbH Ha OPUTHHAIBLHOCTH B
nporpamme antumiaarvar — 1500 Tr, npu noBTopHO# npoBepku Toil ke cratbu — 1000 1r). [locne
MOJIOKUTEIBHOTO OT3bIBA PELICH3EHTOB, CTAaThs MPUHUMAETCS A MyONUKAIMU B KypHAI U
aBTOpY HaIlpaBJIsieTCs yBeAOMIIEHHE 00 omiaTe. ABTOp 00s13aH OTHPABUTh KBUTAHILIMIO 00 oruiare
Ha 3JIeKTpoHHY0 nouty penakuuu (Khabarshy@korkyt.kz).

CrouMocTh cTaTbH:

CtouMOCTb OJTHOM CTaThH 10 HAYYHOMY HaIlpaBJiIeHUIO Ouonorus coctapiseT - 5000 Tenre
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Manual for authors of manuscripts

A finished scientific work for publication in the journal "Biological Sciences" can be
submitted by the author (authors) through the online submission system on the website
vestnik.korkyt.kz, using special instructions. The article must be written in Word format on
Windows 10 in Times New Roman font (an article not written in accordance with this requirement
will not be automatically accepted). Language of publications Kazakh, Russian, English.

Submitting the text of the work for publication in the journal, the author guarantees the
correctness of all information about himself, the absence of plagiarism and other forms of illegal
borrowing in the manuscript, the proper design of all borrowings of the text, tables, diagrams,
illustrations.

Authors should write articles based on scientific discovery and practical value, as well as the
principles of academic integrity, and observe the mutual harmony of words, combining modern
fundamental and applied issues in the field of biological sciences and education.
it is not allowed to use the text of other authors with a synonymous replacement (plagiarism)
translated from another language; use and (or) ownership of the text, ideas, hypotheses,
conclusions, methods, research results, tables, codes, images and works without reference to other
authors and the source of the use of the text, as well as words and opinions without change,
including with the use text;

refer to non-existent sources, do not provide conflicting data and (or) results, records or
notification on them;

The list of citations in the article should contain only peer-reviewed sources of literature,
information sources that have assigned the DOI index in accordance with the structure of the
article.

Theoretical scientific articles should include research results using methods such as
abstraction, synthesis, analysis, induction, inference, formalization, idealization, modeling. The
logical legislative and regulatory framework should prevail.

Although a number of theoretical methods are used in scientific works of an empirical nature,
they should rely more on the methods of measurement, observation, and experiments used in
biological science.

In addition, the article should include new scientific results, provisions, recommendations
and conclusions. The totality should consist of new, scientifically substantiated theoretical,
research results in biology, defined as a new scientific achievement or scientifically substantiated
solutions that contribute to the development of Kazakhstani science.

All sections and provisions of the article must have a logical connection; scientific
provisions, results and recommendations should correspond to the goals and objectives of the
article.

Structure and design of the article:

1. The volume of the article is from 6 to 12 pages (without a list of references and
annotations).

2. The layout of the article (page - A 4, portrait orientation, margins on the left, top and
bottom sides - 2.5 m, with parva - 2.0 mm .. Font: type - Times New Roman, size (point size) -
12):

- MRNTI index - first line from top left (http://grnti.ru).

- DOI index (provided by the editors of the journal);

- The title of the article - in capital letters, center alignment in bold, size (size) - 12.

- Initials and surname of the author(s) - center alignment, size (point size) — 11 (with font -
11, the number of authors should not exceed - 5)

- Full name of the organization, city, country (if the authors work in different organizations,
it is necessary to put the same number next to the name of the author and the corresponding
organization, the authors' email address, orsid number) - center alignment, italics, size (point size)
- 11.
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- Annotation in the original language (150-200 words; keeping the structure of the article)
size (point size) - 11.

- Keywords (in Kazakh, Russian, English from 5 to 8 words / phrases) size (point size) - 11.

- Main text (12 font, line spacing - 1, "red line" indent - 1.25 cm)

- structure:

3) Introduction: rationale for the choice of topic; the relevance of the topic or problem, the
definition of the object, subject, goals, objectives, methods, approaches, hypotheses and meanings
of the work.

4) Materials and methods of research: should consist of a description of the materials and
the progress of the work, as well as a full description of the methods used. This section describes
how the problem was investigated: detailed information without repeating previously published
established procedures; identification of equipment (software) and description of materials are
used, with the obligatory introduction of novelty when using materials and methods. Tables,
figures must be placed after the mention.

Each illustration should be accompanied by an inscription (size (size) - 11). Drawings must
be clear, clean, unscanned. Titles of figures and tables, bold 11 font. Table indicators are formatted
in font 11.

In the article, only those formulas that are referenced in the text are numbered. All
abbreviations and abbreviations, with the exception of those that are obviously well known, must
be deciphered at the first mention in the text. In the article, only those formulas that are referenced
in the text are numbered.

All abbreviations and abbreviations, with the exception of well-known abbreviations and
abbreviations, must be deciphered when first used in the text. In the text, links are displayed in
square brackets. Links should be strictly numbered in the text. The first reference to the literature
in the text should contain the number [1], the second - [2], etc. References to unpublished works
are not allowed.

References to unpublished works are not allowed. Links to non-censored publications are not
desirable.

5) results/discussion: an analysis and discussion of the results of the study is provided.

6) conclusion/conclusions: generalization and summing up of the work at this stage;
confirmation of the truth of the statement made by the author. Conclusions should be used to
summarize the results of research in a particular scientific field, with a description of proposals or
opportunities for further work. Information about financial support for the work is indicated on the
first page in the form of a footnote.

7) the list of references (size (size) — 11, the number of literature used is not less than 15).

1) in alphabetical order in the language of the article without numbering;

If there are works presented in Cyrillic in the list of references, it is necessary to submit the
list of references in two versions: the first —in the original, the second — in the Romanized alphabet
(transliteration).

The romanized list of references should look like this: author(s) (transliteration) — (year in
parentheses)—the title of the article in the transliterated version [translation of the title of the
article into English in square brackets], the name of the Russian—language source (transliteration,
or English title - if any), output data with designations in English. For example:

[5] Pe3uukmii, T.X., Tuxkumkan P.A., TTo3auskosa A.B. [u ap.] OcHoBHBIC 00JIE3HH Ha
nocesax cou // The Scientific Heritage, 2021. — Ne 59-2(59). — C. 6-8. DOI 10.24412/9215-0365-
2021-59-2-6-8. - EDN RQCYKG.

[5] Rezvickij, T.H., Tikidzhan R.A., Pozdnyakova A.V. [i dr.] Osnovnye bolezni na
posevah soi // The Scientific Heritage, 2021. — Ne 59-2(59). — S. 6-8. DOI 10.24412/9215-0365-
2021-59-2-6-8. — EDN RQCYKG. [In russian]

The style of the list of references in Russian and Kazakh in accordance
with the requirements according to GOST 7.1-2003 «bubnuorpaduveckas 3amuch.
bubnuorpaduueckoe onucanue. O6mue TpeOOBaHUS U TTpaBUIa COCTABICHUS.
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8) information about the authors: (must contain the full name of the author(s), full
name of the organization, city, country, contact details: phone, e-mail, orsid number) in 3
languages.

9) Articles submitted to the editorial office, if they meet the requirements, will be carried
out in accordance with the anti-plagiarism procedures. The article, the originality of which exceeds
80%, is sent for consideration to the editorial office. And an article below 80% is sent to the author
for addition (The cost of the first check of the article for originality in the anti—plagiarism program
is 1500 tenge, if the same article is checked again — 1000 tenge). After a positive review by the
reviewers, the article is accepted for publication in the journal and a payment notification is sent
to the author. The author is obliged to send a payment receipt to the editorial office by e-mail
(khabarshy@korkyt.kz ).

The cost of the article:

The cost of one article in the scientific direction of biology is 5000 tenge

Payment details

University address: 120014, Republic of Kazakhstan, Kyzylorda, Aiteke bi st., 29a.
Ministry of Science and Higher Education of the Republic of Kazakhstan
NAO Kyzylorda University named after Korkyt Ata

JSC Halyk Bank of Kazakhstan.
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