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BORODULINA, O.V., MALYSHKO, Ye.A.

ANALYSIS OF SCHOOLCHILDREN'S MOTIVATION FOR STRENGTH SPORTS

This article presents a comprehensive analysis of students’ motivation for strength sports. The
relevance of the study stems from the need to foster a sustainable interest in physical education among
adolescents in the context of declining overall physical activity. The study is based on a survey of 76 students
aged 12-16.

This article examines the motivational characteristics of schoolchildren for strength sports. Based on
the survey results of students aged 12-18, key motivational attitudes, level of involvement in training, and
factors influencing the sustainability of athletic performance are analyzed. A predominance of intrinsic
motivation, focused on improving physical fitness and personal development, is established. The obtained
data can be used to organize educational and training processes and develop physical education programs
aimed at fostering a sustainable interest in strength sports.

Key words: motivation, strength sports, students, physical education, adolescence.

Caenenns 00 aBpTopax:

Bopooynuna Onvea Bukmoposna — kanoudam 6UOI02UHECKUX HAYK, ACCOYUUPOBAHHbIL Npopeccop
Kagedpwl ecmecmgennonayynvix oucyuniutn, Kocmanatickuil pecuonanvhulii yHusepcumem umenu Axmem
baiimypcvinynot, o. Kocmanaii, Pecnybonuxa Kaszaxcma.

Manvuurko Examepuna Anamonvesna — nacucmpanm 2 kypca OIl 7M01501 — Buonoeus, Kocma-
HAUCKULL pecUOHANbHbIl  YyHUBepcumem umenu Axmem bBaiumypcoinyivl, e. Kocmanai, Pecnybnuxa
Kazaxcman.

Bopooynuna Onvza Bukmoposna — 0Ouonocust 2bliblMOAPbIHbIY KAHOUOAMDBL, JCAPAMBLILICHIAHY
EbLIIMOapbl kKagheopacvinviy doyenmi, Axmem bavimypcoeinynol amvinoasel Kocmanaii onipnix yHueepcume-
mi, Kocmanaii xanacel, Kazaxcmarn Pecnybauxacot.

Manviuuko Examepuna Anamonveena — 2 xypc macucmparmsl Ol 7M01501 — Buonozus, Axmem
baiimypcoinynvr amvinoazer Kocmanaii onipnix ynusepcumemi, Kocmanaii xanacwl, Kazaxcman Pecnyonu-
Kacowl.

Borodulina Olga Viktorovna — Candidate of Biological Sciences, Associate Professor of the Depart-
ment of natural sciences, Akhmet Baitursynuly Kostanay Regional University, Kostanay, Republic of
Kazakhstan.

Malyshko Yekaterina Anatoliyevna — 2nd year Master’s student, “7M01501 — Biology” educational
program, Akhmet Baitursynuly Kostanay Regional University, Kostanay, Republic of Kazakhstan.

UDC 371.3:54(075.3):502.174:678

Kudritskiy, V.A.,

4th year student of the ““Chemistry-Biology”
educational program,

Akhmet Baitursynuly Kostanay Regional University,
Kostanay, Republic of Kazakhstan

Gubenko, M.A,,

Master of Chemistry, Senior lecturer,

Akhmet Baitursynuly Kostanay Regional University,
Kostanay, Republic of Kazakhstan

ECO-ORIENTED TEACHING OF POLYMERS IN THE SCHOOL CHEMISTRY
CURRICULUM: FROM TRADITIONAL TO BIODEGRADABLE MATERIALS

Abstract

The article provides an overview of modern approaches to teaching poly-
mers in school chemistry with an emphasis on ecological aspects and sustainable
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development. Both traditional and biodegradable polymers (PE, PVC, PLA, PHA,
etc.) are analyzed in terms of their chemical properties, applications, and
pedagogical potential. It has been proved that the inclusion of topics related to
green chemistry contributes to the development of students’ environmental thinking
and scientific literacy. An analysis of domestic and international sources has
demonstrated the need for a systematic approach to the study of polymers in school
education, integrating theoretical knowledge with practical and project-based
forms of learning.

Key words: polymers, biodegradable materials, school chemistry, sustai-
nable development, green chemistry, environmental education, teaching methods.

1 Introduction

Polymers are a reflection of modern civilization and the foundation of the modern world.
They are used to make packaging, clothing, building materials, medical devices, transportation
parts, and electronics. Virtually every object that surrounds us is connected in some way to polymer
materials. Therefore, understanding their chemical nature helps schoolchildren realize how che-
mistry affects everyday life and technological progress.

Real-life examples and objects enable students to understand abstract chemical concepts.
Studying polymers allows them to connect concepts such as the structure of matter, polymerization
reactions, and types of chemical bonds with specific objects. Looking at polymers through everyday
and technological examples makes it easier to understand the mechanisms of polymerization and
structural features, brings the topic closer, and increases learning motivation.

At the current stage of scientific and technological progress, plastics have become not only a
technological achievement but also a global environmental problem. Without understanding the
chemical basis of their stability and degradation pathways, it is impossible to make informed
decisions about recycling, reuse, or bio-alternatives. A detailed study of polymers helps students
develop a responsible attitude towards nature: they begin to see that every chemical process has
environmental consequences and that science can be a tool for mitigating them.

It is particularly effective to include laboratory experiments on the synthesis of biopolymers,
such as polylactide (PLA) or casein plastics, which demonstrate the ideas of “green chemistry.” In-
depth study of polymers develops scientific and critical thinking: the topic requires analysis,
comparison, and synthesis of knowledge from organic chemistry, biology, physics, ecology, and
economics. This stimulates the development of an interdisciplinary approach.

Working with the material, students learn to formulate hypotheses (for example, how the
properties of a polymer will change when the structure of a monomer changes), make observations
and draw conclusions based on experiments, and compare chemical theory with real results. This
shapes a scientific style of thinking—the ability to argue, verify facts, and think systematically.

Speaking about the psychological and pedagogical potential of the topic, it is important to
note that older schoolchildren (15-17 years old) are at the stage of forming abstract logical thinking
(according to J. Piaget — the stage of formal operations). The topic of polymers is ideal for moving
from specific observations to generalized theoretical models. It allows you to combine practical
experiences, visual models and discussion of modern problems, which makes chemistry lessons
personally meaningful.

Preparation for modern professions and high—tech economics is another significant result
of studying polymers, since knowledge about them is of practical importance for materials science,
biotechnology, medicine and nanochemistry. Understanding the principles of polymer synthesis and
properties helps future specialists navigate modern production processes and scientific research.

Thus, a detailed study of the topic contributes to career guidance, the development of
engineering and research thinking, and increases the prestige of chemical education.

12
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2 Materials and methods

The modern study of polymer materials in school chemistry requires a clear understanding
of their nature, origin and diversity, which makes it possible to link theoretical knowledge with real
technological and environmental processes.

Traditional polymers (PE, PVC, PS, etc.)

Traditional polymers are synthetic high molecular weight compounds obtained from refined
petroleum and natural gas products. The most common representatives of this group are polyethyle-
ne (PE), polyvinyl chloride (PVC), polystyrene (PS), polypropylene (PP) and polyethylene
terephthalate (PET). These materials are widely used in industry, construction, medicine,
agriculture and everyday life due to their high strength, chemical resistance and low cost [2] [3].

Polyethylene (PE) is one of the most common polymers in the world. It is a product of ethyle-
ne polymerization that occurs under the action of catalysts or high pressure. In the school chemistry
course, polyethylene is considered as an example of a substance with the simplest macromolecule
structure consisting of repeating units —-CH>—CH>—. Depending on the synthesis method, low- and
high-pressure polyethylene are distinguished, which differ in density, crystallinity, and mechanical
properties [4], [5].

Polyvinyl chloride (PVC) is obtained by polymerization of vinyl chloride monomer
(CH2=CHCI). Due to the presence of a chlorine atom in each structural unit, PVC has increased
hardness and resistance to gorenje. It is used to produce pipes, cable sheaths, window profiles, films
and linoleum [6]. However, PVVC also has environmental limitations: when burned, it releases toxic
organochlorine compounds, which requires a special approach to disposal [7].

Polystyrene (PS) is formed by polymerization of styrene (CeHsCH=CH3). This material is
lightweight and has good thermal insulation properties, which makes it indispensable in the pro-
duction of packaging and disposable tableware. Textbooks note that polystyrene demonstrates the
properties of typical hydrocarbon polymers: it is insoluble in water, flammable, and poorly bio-
degradable [3], [7]. From the point of view of chemical education, traditional polymers are a conve-
nient material for forming students' ideas about the structure of macromolecules and the
mechanisms of their synthesis. The methodological materials of the British Chemical Society
emphasize that when studying polymers, it is important to focus on the differences between the
structure and properties of polymers, as well as on the environmental consequences of their use [8].

However, as noted by De Waard et al. (2020) [9], students' perception of traditional
polymers is often limited to familiarity with their practical application, without awareness of the life
cycle and disposal problems. Therefore, when teaching, it is important to combine theoretical
material with practical examples — experiments, demonstrations or projects aimed at understanding
the connection between chemistry and ecology.

Thus, traditional polymers, despite their technological importance, are both an important
object of studying chemistry and the basis for the formation of environmental responsibility among
schoolchildren. Their consideration in the school course creates the basis for further study of
biodegradable and biopolymer materials.

Biopolymers and biodegradable materials (PLA, PHA, etc.)

Biopolymers and biodegradable materials represent a modern trend in the development of
polymer chemistry, focused on sustainable development and reducing the negative impact of
plastics on the environment. Unlike traditional synthetic polymers, biopolymers are obtained from
renewable raw materials — vegetable sugars, starch, cellulose, lactic acid, proteins and fats [10],
[11]. They can be biodegradable by microorganisms, turning into water, carbon dioxide and
biomass, which makes them an environmentally friendly alternative to petrochemical plastics.

Polylactide (PLA) is one of the most common biopolymers (C3H402). It is synthesized
from lactic acid obtained by fermentation of carbohydrates contained in vegetable raw materials
(corn, potatoes, sugar cane). According to a study [12] by Pavlak and Schwarzer (2023), PLA is not
only a promising material for industry but can also be effectively used for educational purposes.: It
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can be synthesized in the laboratory using safe substances and technologies and subsequently used
in 3D printing. This makes the PLA a convenient object for practical chemistry classes aimed at
developing ideas about polymerization, sustainable production and "green chemistry".

Another important representative of biodegradable polymers is polyhydroxyalkanoate
(PHA), a family of polyesters synthesized by microorganisms from organic substrates. The
monomer is a hydroxyacid residue after water cleavage during polycondensation (O-R-CQO). These
materials have a high degree of biocompatibility and are actively used in medicine (surgery,
implantology), as well as packaging materials. Bashir et al. (2025) [7] emphasize that the study of
such polymers contributes to the formation of students' and schoolchildren's understanding of the
relationship between chemistry and the principles of sustainable development and stimulates
interest in environmentally oriented technologies.

Biodegradable plastics also include casein polymers derived from milk proteins. In school
settings, they can be synthesized using simple household reagents such as milk and vinegar [13]
(Vagan, 2019). This example illustrates the concept of "chemistry in the kitchen", allowing students
to visually show how natural macromolecules can serve as raw materials to produce plastic
materials. Modern research demonstrates that casein can be used to create not only decorative
bioplastics, but also functional materials, such as ion-conducting films [14].

According to De Waard et al. (2020) [9], schoolchildren perceive bioplastics as a more
"ethical™ alternative to conventional plastics, but they often have limited knowledge about the actual
conditions and timing of their decomposition. Therefore, an important task of chemical education is
to provide students with a scientifically sound understanding of the differences between
biodegradable and traditional polymers.

From a pedagogical point of view, the integration of theoretical material and practical
laboratory work devoted to the study of biopolymers into the school curriculum contributes to the
formation of environmental responsibility, the development of critical thinking and stimulates stu-
dents' interest in modern chemical and technological research. The methodological recommen-
dations of Duncan Short (2023) [8] emphasize that when teaching the topic of polymers, it is
necessary to use an interdisciplinary approach — a combination of chemistry, biology and ecology,
allowing students to realize the role of chemistry in solving global environmental problems.

Thus, biopolymers and biodegradable materials such as PLA, PHA, and casein plastics not
only open up new opportunities for sustainable production, but also become a powerful tool for
shaping students' environmental awareness and understanding of the principles of "green che-
mistry." Their study makes it possible to show that chemistry can be not only the science of
substances, but also the science of responsible attitude to nature.

We offer a series of exercises for teaching high school students the topic "Polymers™ below.
All exercises are related to real life and ecology, which increases the motivation of students. They
allow you to combine experiment, analysis and reflection, forming key competencies. The principles
of the STEAM approach (science, technology, engineering, art and mathematics) are used. The asses-
sment is based on competency-based criteria: understanding, analysis, application, and explanation.

1. The experiment "Milk plastic: chemistry in the kitchen"

Purpose: to show that biopolymers can be obtained from natural substances.

Materials and preparation: 100 ml of milk, 4-5 teaspoons of 9% vinegar, filter, spoon,
gloves, molds, milk heating container, water bath. Safety instructions (handling hot liquids).

Safety instructions: conduct a preliminary briefing on the safe handling of hot liquids,
heating devices and acetic acid (use gloves, avoid splashing, work in a ventilated area, avoid
overheating of milk and burns).

Procedure: Heat the milk in a water bath to a temperature of ~ 60 ° C.

Add vinegar and stir to coagulate the casein protein.

Filter out the sediment and rinse with water.

14
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Form a product from the mass (for example, a keychain, a button) and leave to dry for 3
days in a dry place without direct sunlight.

When the product is dry, consider and discuss: why does the material harden? what
properties does the resulting plastic have?

Assessment: Formative: oral explanation of the chemical process (relationship to proteins
and denaturation). Summary: a mini-report with a description of observations, photos and
conclusions about the possibility of using bioplastics.

2. Research "How plastics react to heat and chemical environments”

Obijective: to investigate the differences between thermoplastics and thermosetting plastics.

Preparation and materials: samples of PE, PS, PVC (fragments of packages are possible),
tweezers, alcohol lamp, water, alcohol, solvent B-646. Instruction on safe heating and solvent
handling.

Safety instructions: conduct a preliminary briefing on the safe handling of open flames, hot
surfaces and organic solvents (wear gloves, avoid inhaling fumes, heat samples with tweezers,
conduct experiments in a well-ventilated area).

Procedure: Heat the samples over a flame or a hair dryer and observe the changes (melting,
charring, deformation). Check the solubility of the samples in alcohol and solvent. Make a table of
properties and draw a conclusion: which materials are thermoplastics and which are thermosets.

Assessment: Formative: a completed observation table. Summary: a short report with
classification of polymers by properties. Expansion: creation of a mini-poster "How to choose a
plastic with the right properties”.

Table 1 — How plastics react to heat and chemical media

Ne Matrrial | Appearance | Heating | Heating Smell / Solubility | Solubility | Solubility
observations | smoke in water in ethanol | in solvent
1 Polyethy- | Transparent | With a Softening, The Does not Does not Does not
lene film hair melting, smell of | dissolve dissolve dissolve
dryerto | dripping of the | paraffin,
about melt there is
100 °C. almost
no smoke

3. The Plastic Life Cycle Project

Obijective: to develop an understanding of the environmental consequences of polymer use.

Preparation: Group work (3-4 people). Access to online sources and local materials about
recycling.

Procedure: Each group selects a type of polymer (PE, PET, PVC, PLA, etc.).

Examines its "life cycle": production — use — materials after use — recycling. Makes an
infographic or presentation "The life path of plastic: from oil to materials after use." Presents the
results to the class.

Assessment: Formative: consultations at the information gathering stage. Summative:
project protection (according to criteria: data accuracy, visual design, originality of conclusions).

4. Analytical task "What is hidden in the labeling of plastics?"

Purpose: to teach how to read and analyze the labeling of polymer products.

Preparation: Collect a variety of plastic items with recycling codes (1-7). A handout with a
labeling interpretation table.

Procedure: Students classify products by codes (for example, PET, HDPE, PVC, etc.). Fill in
the table: plastic type — properties — applications — recyclability. They discuss which materials are
more environmentally friendly and which are more dangerous when heated.
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Assessment: Formative: individual filling of the table. Summative: a test or a mini-quiz
"Learn plastic by labeling".

5. Research exercise "Plastic Biodegradation in real time"

Objective: to compare the degradation rate of conventional plastics (PE, PET) and
bioplastics (PLA, homemade) in different environments for 2-3 weeks.

Duration: 2-3 weeks

Materials: PE, PET, PLA samples, homemade bioplastics; small plastic/glass containers or
test tubes; soil; water (distilled/tap water); acid solution 0.1 M HCI; alkali solution 0.1 M NaOH;
UV lamp; scales; markers, labels; gloves, safety glasses.

Sample preparation: Label and weigh each sample. Place one sample of each type in each
type of medium.

Procedure and observation: weigh and record the initial weight. Every 4 days during:
carefully remove the sample, wash and dry (wipe with a dry towel or napkin and put in a dry place
for 5-10 minutes), weigh, note changes in color/ texture/ odor / presence of micro-fragments.

Assessment: Formative: keeping a diary of observations. Summary: the final report and
discussion of the conclusions at the mini conference.

Table Ne 2 — Real-time biodegradation of plastics

Sample Initial Environment | Weight Weight Weight Total Visual
weight after after after weight changes
4 days 8 days 14 days loss

3 Results

3.1. Analysis of the content of the State Educational Standard and standard curricula

The content of the school chemistry course in the Republic of Kazakhstan is determined by
the State Mandatory Standard of Education (SES) and standard curricula that set the structure, goals
and expected learning outcomes for each subject. In accordance with the updated content of edu-
cation (CCA), chemistry education is aimed not only at the assimilation of theoretical knowledge,
but also at the formation of functional literacy, environmental thinking and research skills.

In the Organic Chemistry section of the school course, the concept of high-molecular
compounds, which include polymers and plastics, is systematically introduced for the first time.
According to the standard chemistry program for 10th grade (Ospanova, Belousova, Aukhadieva,
2019) [3], students are introduced to the concept of a monomer, polymerization reaction, and
examples of the most common synthetic polymers — polyethylene, polypropylene, polystyrene,
PVC, and rubbers. The importance of these materials in industry and their impact on the
environment is emphasized separately.

In the textbook "Chemistry. 10th grade™ (Ospanova et al., 2019) [3] The material on
polymers is included in the topic "Organic substances and their practical significance". It discusses
the properties of plastics, their applications, and the environmental issues that arise when they are
disposed of. The textbook emphasizes the need for a responsible attitude towards the use of
polymers, which corresponds to the goals of forming an ecological culture of students.

In high school, according to Rudzitis and Feldman textbooks (Organic Chemistry. 10th
grade; Fundamentals of general chemistry. Class 11), [2], [15] attention is paid to the mechanisms
of polymerization and polycondensation reactions, as well as the relationship between the structure
of monomers and the properties of the resulting polymers. The authors note that polymers are not
only an important part of organic chemistry, but also an example of the practical application of
scientific knowledge, which contributes to the formation of applied thinking among students.

The methodological literature (Eremin et al., 2023) [14] emphasizes that the modern line of
school textbooks on chemistry should provide interdisciplinary connections and focus on the
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environmental and social aspects of chemistry. In particular, the topic of polymers is considered in
the context of sustainable development and waste recycling. This approach facilitates the transition
from traditional information learning to competence-based learning, where students not only know
chemical facts, but are able to apply them to solve real environmental problems.

The analysis of the programs shows that polymers are presented fragmentarily in the state
educational standards and standard curricula, mainly within the framework of the course of organic
chemistry. At the same time, there is no systematic disclosure of the differences between traditional
and biodegradable materials. The inclusion of such topics in the educational process, according to
modern researchers and educators [7], [8], significantly expands the educational potential of che-
mistry, allows students to form an idea of science as a driving force for sustainable development.

Therefore, the addition of practical and research classes on biopolymers and bioplastics to
school curricula meets the current requirements of the State Educational Standard and modern edu-
cational goals — the formation of ecological thinking, scientific literacy and a conscious attitude to
technology.

Topics that mention polymers

An analysis of the content of curricula and school textbooks on chemistry shows that the
topic of polymers is considered mainly in high school — in the course of organic chemistry (grades
10-11), as well as in a number of interdisciplinary and practice-oriented topics. Despite the
fragmented presentation, polymers serve as an important link between theory and practice, allowing
students to see the applied importance of chemistry in everyday life.

In the textbook "Chemistry. 10th grade (1 bolim)" (Ospanova, Belousova, Aukhadieva,
2019) [3] The concept of high-molecular compounds is introduced in the topic "Organic substances
and their practical significance”. It defines polymers, discusses monomers and polymerization
reactions, and provides examples of synthetic materials: polyethylene, polypropylene, polystyrene,
polyvinyl chloride, and rubbers. The textbook focuses on the use of plastics in everyday life and
technology, as well as on the need for their rational use and recycling.

In the textbook "Chemistry. Organic chemistry. Class 10" (Rudzitis and Feldman, 2011) [2]
the topic of polymers is discussed in more detail: structural formulas of monomers, equations of po-
lymerization reactions are given, physical and chemical properties of macromolecules are discus-
sed. Students get acquainted with the terms "homopolymer”, "copolymer", "polycondensation”, and
also study the differences between thermoplastics and thermosets. Thus, a basic understanding of
the structure and synthesis of polymers as a special class of organic compounds is formed.

In the textbook "Chemistry. Fundamentals of general chemistry. 11th grade” (Rudzitis and
Feldman) [15] the topic of polymers is considered in the context of the structure of matter and
chemical bonds, as well as in the section "Chemistry and Human life", where modern materials,
including plastics, fibers and rubbers, are discussed. Students are introduced to the concept of
macromolecular compounds as a product of directed synthesis with specified properties — strength,
flexibility, transparency and chemical resistance.

In the textbooks of the new generation [3], [5], [17] The topic of polymers is also found in
practical sections, where tasks are offered on the classification of materials, the analysis of plastic
labeling, and the discussion of waste disposal problems. Such tasks are aimed at developing
ecological thinking and developing students' responsible consumption skills.

According to Eremin et al. (2023) [14], the current trend in chemistry teaching is to move
from a simple presentation of facts to understanding the role of chemistry in sustainable
development. Therefore, polymer-related topics are gradually being integrated into environmental
and interdisciplinary modules that address the problems of plastic waste and alternative solutions
such as biodegradable materials and green technologies.

In addition, the methodological materials of the British Chemical Society (Short, 2023) [8]
note that polymers can be used as an object for experimental and design training. For example,
demonstrations of the production of polymers from monomers, observations of their gorenje,
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solubility and biodegradation help students to better understand the relationship between the
chemical structure and properties of substances.

3.2. Scientific and pedagogical research results

Substantial deficits have been identified in the school teaching of the topic of polymers.

An analysis of domestic and foreign educational programs has shown that the topic is
limited to describing the structure of macromolecules and polymerization mechanisms.
Environmental aspects such as the life cycle of plastics, biodegradation conditions, and the problem
of microplastics are presented fragmentally or absent. The connection of polymer chemistry with
the principles of sustainable development and green chemistry has not been sufficiently disclosed.

The discrepancy between the school content and the modern achievements of polymer
chemistry has been revealed.

Modern biopolymers (PLA, PGA, casein plastics) are practically not considered in school
practice, despite their high educational potential for the formation of ecological thinking. Students
are aware of household plastics, but have a limited understanding of their properties, toxicity, and
recycling capabilities.

The pedagogical effectiveness of integrating an environmentally oriented block into the
topic of polymers has been proved.

Based on the analysis of research and our experience, exercises have been developed that
combine chemistry, ecology, biology and elements of engineering thinking. Practical experiments
(synthesis of casein plastic, study of polymer properties), analytical tasks (labeling of plastics),
project work (“Plastic life cycle™) ensure the formation of the following competencies of students:

— Understanding the relationship "structure of matter — properties — environmental
behavior”.

— Development of research skills: formulation of hypotheses, observation, conclusions.

—  Environmental reflection and critical thinking.

— The ability to apply chemical knowledge in everyday and social contexts.

It has been established that the use of biopolymers increases the motivation of students.

Experiments with PLA, PHA and casein plastics are perceived as personally significant:
students note the practical benefits, environmental safety and the connection of the topic with
modern technologies of 3D printing, medical materials and green industries. This confirms the
potential of the topic for career guidance and the development of engineering thinking.

A set of pedagogical exercises has been developed and tested to ensure the transition from
theory to practice.

The created tasks allow you to:
visualize the mechanism of macromolecule formation.

— investigate the chemical and physical properties of various types of plastics.
identify differences in the sustainability and biodegradation of materials.
conduct mini studies in real conditions (soil, water, ultraviolet, chemical media);
Integrate project-based and STEAM-based approaches.

The set of exercises has versatility and can be adapted for both basic and advanced
chemistry courses.

The generalized result of the study.

The environmentally oriented teaching of polymers contributes to:
improving the scientific literacy of students;
formation of responsible environmental behavior;
development of critical and interdisciplinary thinking;
actualization of chemical education in the context of real environmental problems.

Thus, the results confirm the need to include an expanded block on biopolymers and
sustainable materials in the school curriculum, as well as the introduction of practice-oriented forms
of education.
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4 Discussion

An analysis of current regulatory documents, in particular the State Educational Standard of
the Republic of Kazakhstan and standard chemistry curricula, shows that the topic "Polymers" in
the school course is presented mainly in the traditional format: classification, structure, basic
properties and application examples. The environmental aspects of their production, use, and
disposal are addressed in fragments and do not provide students with a holistic understanding of
pollution, material sustainability, and the need to move to biodegradable alternatives. Our results
confirm this observation: the identified content deficiencies coincide with the trend of insufficient
greening of chemical education noted in the literature.

A comparison of the research results with the contents of chemistry textbooks (Ospanova et
al., Rudzitis and Feldman) shows that, despite the methodological elaboration of the topic, the
emphasis is still shifted towards theoretical issues. The textbooks do not contain practice-oriented
tasks that demonstrate the real behavior of polymers in the environment, the features of their
migration, biodegradation or bioaccumulation. This limits the formation of environmental and
functional literacy of students, which is also confirmed by the results of the analysis of educational
and methodological support that we have identified.

The study of modern methodological literature and scientific publications allows us to
conclude that an environmentally-oriented approach to the topic of polymers is an urgent direction
for the modernization of school chemical education. As noted by Eremin et al., the strengthening of
practical, applied and environmental components contributes to the development of research skills
and understanding of chemistry as a science closely related to the problems of sustainable
development. Our results are fully consistent with this conclusion: the identified gaps in the training
content explain the need to expand the component related to the environmental assessment of
materials and include modern examples of biodegradable polymers.

Thus, the analysis of the regulatory framework, school textbooks and methodological
literature collectively confirms the results of our research: the existing content of the topic
"Polymers"” does not provide a sufficient level of environmental orientation and requires updating.
The inclusion of practical work with biopolymers, discussion of the life cycle of materials and
consideration of the environmental consequences of their use will improve the quality of chemical
education and align it with the concept of sustainable development.

5 Conclusions

5.1 The topic of polymers in school curricula

An analysis of school curricula shows that the topic of polymers is included in the following
key sections of the chemistry course: Opranundeckas XHMHs: CTPOCHHE M CBOMCTBAa BBICOKOMO-
JIEKYJISIPHBIX COEMHECHUM;

— Chemistry and ecology: the impact of plastics on the environment, waste recycling;

— Chemistry and life: application of polymers in everyday life, medicine and industry;

— Practical exercises and projects: study of plastic properties, modeling of decomposition
processes, manufacture of bioplastics.

These areas create the basis for students to form a systematic understanding of the role of
polymers in the modern world and allow them to consistently move on to the study of
biodegradable materials and their pedagogical potential.

5.2 Psychological and pedagogical features of the perception of the topic by senior
schoolchildren.

The topic of polymers is studied in grades 10-11 (15-17 years old), which corresponds to the
senior school age, characterized by the active development of abstract logical and theoretical
thinking. High school students are able to comprehend complex scientific concepts, analyze
formulas and schemes, and build logical cause-and-effect relationships, which corresponds to the
stage of formal operations according to the theory of Zh. Piaget.
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At the same time, effective mastering of the topic requires reliance on practical activities.
Experiments, mini-projects and observations of the properties of materials stimulate cognitive
motivation, develop independence and form an ecological culture. Students' emotional engagement
increases when linking the material with personal experiences, regional environmental issues, and
modern technological advances.

5.3 Integration of interdisciplinary knowledge and variability of approaches

The topic of polymers naturally combines chemistry, biology, ecology and technology,
which creates opportunities for interdisciplinary learning. At the senior school age, there is a
differentiation of interests: some students are focused on natural science and technology, while
others are focused on the humanities. Therefore, training should combine in-depth theoretical
consideration of the mechanisms and structure of macromolecules with visually oriented and
practical methods: models, laboratory experiments, observations and design work.

5.4 Conclusion on the pedagogical potential of the topic

Polymers are not just a branch of organic chemistry, but a window into understanding
modern science, technology, and environmental challenges. Their study shapes the students: nayu-
HO€ MBIIIJICHUC U a6CTpaKTHO-HOFquCKHG HaBBIKU,

— environmental responsibility and value — based attitude towards nature;

— conscious understanding of the application of chemical knowledge in real life.

— effective teaching of the topic is possible by using practice-oriented, research and
design methods that provide a link between chemical knowledge and its application in the context
of sustainable development.
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KYIPUILKWI, B.A., TYBEHKO, M.A.

MEKTENTEI'T XUMHSA KYPCBIHIA MNOJUMEPJIEP TAKBIPBIGBIH 3J2KOJOI'UAJbIK
BAFBITTA OKBITY: IOCTYPJII MATEPUAJIIAPIAH BUOBIJIBIPATBIH MATEPUAJIIAPFA JIEWTH

Maxanaoa mexmen xumusi KypCblHOA NOAUMEPIEP MAKbIPLIObIH IKOIOSUANBIK ACHEeKmilep MeH
MYpPaKmol 0amy mMYIHCbIPLIMOAMACHl MYPELICLIHAH OKbIMYObIH 3aMAHAYU MICLI0epi Kapacmuvlpblidob.
Jlaocmypni ocone buoviovipatimoin nonumepaepoiy (113, IIBX, I1JIA, I1I'A scone m.6.) Xumusanvlk Kacuemmepi
MeH nedazocuKanblK aaeyemi Cunammandaosl. 3epmmey KOpCemreHOell, «HCAChIl XUMUSY dNeMEHMMEDIH OKY
npoyecine eHeizy OKyublIapObiy IKOJIOSUANBIK OWLAYIH HCIHE bLIbIMU CAYAMMBLIBIZLIH APMMbIPAODL.

Tyiiinoi ce3dep: noaumepaep, 6UOLIOLIPAUMBIH MAMEPUATLOAD, MeKMen XUMUACHI, MYPAKmMbl 0aMy,
IKONOSUANBIK, OIiM Oepy, nedazo2uKaiblK MexHoA0SUsIAP.

KYJIPHIIKHIA, B.A., T'YBEHKO, M.A.

IKOJIOI'O-OPUEHTUPOBAHHOE ITPEINIOJABAHUE TEMbI IMOJIUMEPOB B HLIKOJBHOM
KYPCE XUMHMU: OT TPAAUIINOHHBIX K BUOPA3JIATAEMBIM MATEPUAJIAM

B cmamve npedcmaenen 0630p coépemenHbIX NOOX0008 K NPEenoO0Asanulo membi NOIUMEPOS
UWIKOJILHOM KYpCe XUMUU C Y4EMOM IKOA0SUHECKUX ACNEeKMO8 U KOHYenyuu ycmouuueo2o paszeumus. Pac-
cmampusaromest mpaouyuonusie (113, IIBX, I1/IA, III'A u dp.) u 6uopazniazaemvie norumepwt (ILJIA, 1114,
Ka3eunosvle NAACmuKky U 0p.) 8 KOHMeKCme ux XUMUYecKux ceolicme, obnacmeli npumeHenus u neoazo-
eunecxkoeo nomenyuana. Iokasano, umo 6xmoueHue mem, CEA3aHHbIX C 3eEHOU Xumuell, cnocoocmeyem
PA3BUMUIO IKONOSUYECKO20 MbIUICHUS U HAYYHOU SPAMOMHOCMU YHAWuxcs. AHAIU3 OmeueCmEeHHbIX U
3apyOeNHCHBIX UCTNOYHUKOB OeMOHCMPUPYem HeoOX00UMOCMb CUCEMHO20 NO0X00d K U3YUEHUIO NOIUMEPO8
8 WKOJIe, COCOUHAIOWE20 MEeOPEeMUYECKUe 3HAHUSL ¢ NPAKMUYECKUMU U NPOCKMHbIMU hopmamu 00yueHusl.

Knrouesvie cnosa: nonumepot, buopaziazaemvie Mamepuabl, WKOIbHbIL KYPC XUMULU, YCMOUYUBOE
pazeumue, 3eAEHAsL XUMUSL, IKOTOSUUECKOe 00pa3z0sane, nedd2ocuiecKue mexHoI02uu.
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GHUMAHUSL NCUXOJ0208 CPAGHUMENbHO HedasHo. Takum obpazom, coodepoicanue
HAYYHOU NpoONeMbl UCCAeO08aAHUs 3AKTIOUAECs 8 NPOMUBOPEUUU MeHcIy meM,
YUMo NpeoCcmasieHus Ka3axXCMAHCKUX CMyoOeHmos 0 c80eM NpopeccuonarbHoOM
OYOyuem ueparom 8ajicHyIO pojib 8 Ux NPOPECCUOHATIbHOM PA3GUIMUL, U TNEM, YMO
OHU euje HeOOCTNAMOYHO UYYEHbI 8 NCUXONOSUU.

Knroueswvle cnosa: mpyoonrodue, npogeccuonnaibHo-mpyoosas Oesmeib-
HOCMb, NPOPECCUOHATUM, NCUXON02UYECKUe NPUHAKU MPYOd, NCUXOI02UYECKOe
cooepoicanue mpyoa.
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ABTOPJIAP/IBIH HA3APBIHA

«KMIINU Kapmipickl» KypHaJIbl TENaroruka, oleyMETTIK-TYMaHHUTAPNBIK, (U3HKa-
MaTEMaTHKANbIK, TEXHUKAJbIK, OWOJIOTUSAIBIK, XUMHSUIBIK-TEXHOJOTUSIIBIK, 3KOHOMHKAJIBIK
FBUIBIMJIAD JKOHE DKOJIOTHS, XaJbIKapajblK OaimanpicTap cajanmapbl Oo#bIHIIA  OypBIH
xKapusutaHOaFraH ©3€KTi 13/ICHIC HOTHKENEepl Typalibl MaKajlaaap/bl JKapusaaiabl.

Pepaknusiiplk anka MylIuenepi KypHal MaTepHalIapblHbIH Ma3MYHBIHA CHIH-TIIKIp Olaip-
TeHHEH KeHliH OachbulbIMFa YCBIHY IIemiMi InbiFapeiiaasl.  KaOwbuimanOaraH —Makaamgapibl
PEMAKIUSUITBIK aTKa MYIIeNepl KalTa KapacThIpMaiIbl.

MakaJjiajap Ka3ak, OpbIC ’KoHe aFbUIIIBIH TUIIePiHae KapusiJIaHAAbI.

KypHai >xpu1 6apbICBIHAA TOPT PET HIBIFAPbUIABI (KaHTap, CAYIp, MILIAE, Ka3aH).

«Kasznomra» AK-HBIH Ke3 KenreH OemiMiHIE >KypHaJIFa >Ka3bUly MYMKIHJIT KapacThl-
poutFaH. JKa3puieiM uHzEKcl 74081.

YokpIMaa JKOFapbl OUTIKTI peJakTopiap Kypambl KYMBIC iCTedi, OapiblK Makajaiap
capanTaMalblK TalJaylaH KoHE pENaKIUsUTBIK OHJACYACH OTeli, COHJai-aKk IularuarTaH
Tekcepiieni. MakamaHbl JKapusjiay Typaidbl TYNKUTIKTI MMMl PENaKIUsIbIK ajdka pereH3us
KOPBITBIH/IBICBIHA COWKeC KaObUIIaiabl.

Makananap keneci 6eaiMaep OONBIHIIIA TONTACTHIPHLIAB:

o binim Gepy;

o ['yMaHUTapIBIK FRUIBIMIAD KOHE OHED;

o JXaparbuibicTaHy FEUIBIMAAPHI,

o VHXUHUPUHT KOHE TEXHOJIOTHUsIIAp;

o OJICYMETTIK FBUIBIMIAP

MakaJiara KoibLIATBIH TaJaNTap:

MoTiHHIH KeJieMi €e3 apalbIKTapbl MeH cintemenepai kKoca anrapaa 15000-nan 60000
tanOara neitin 6omysl KaxeT (0,3-ten 1,5 Gacnanblk mapakka AeiiH, sFHu 5—24 6eT).

MoTinHiH paciMaesyiHe KONBLIATHIH TEXHUKAJIBIK TAJANTAP:

Kapim — Times New Roman, exmemi — 12, MOTIHHIH TypalaHybl — OETTiH €Hi OOMBIHIIIA.

XKuexrepi: 6apIbIK KaFbIHAaH 2 CM.

JKonapanbsik naTEpBaN: OIpIIiK.

Aob3arTap apanblFbl «AJIBIHIAY» — KOK, «Keiin» — KOK.

Aszart xomn— 1,25 cMm.

Morin: napakra 6ip OaraHa.

MakanaHblH OacKbl O€Ti Kelleci akmaparTapabl KaMTYbl KaXeT:

1. OO0X koobl. BeTTiH con xarblHa KaJIBIH KApIINIEeH >Ka3bUlagbl. ABTOPJIBIK MaTepuajra
O0X koIpIH MBIHA CiITEMe apKbUIbI airyFa Oosassl: http://teacode.com/online/udc/.

2. Aemopowviy amvi-dconi. beTTiH OH karbiHa KaiublH KapinmneH OOXK konprHaH Oip TapMmak
TOMEH >Ka3bLIaJIbI.

3. Aemopnap mypanvl axnapam. bBeTTiH OH >XaFblHa KeJiOey opiNTepMEH >Ka3bLIaJbl:
aBTOPBIH FBUIBIMU JIOPEKEC, FEUIBIMU aTaFbl, KbI3MET1, KbI3MET OPHBI, KaTaChl, MEMJICKETI.

4. Maxana amayul. beTTiH opTachkiHaa 6ac opiNTepMEH KOHE KaJIbIH KapiMnmeH jKa3bliajbl.

5. Maxkana myiini. «Tyiiay ce3i (opbic. «AHHOTaNUs», arbUIml. «Abstracty) OerTiH
opTachIHAa KaJIbIH KapilmeH Makajia aTayblHaH Oip TapMak TOMEH »Ka3bulajapl. TYHiH MakKajgaHbIH
JKapUsUTaHATBIH TUTIHAE *Ka3bliaabel. TyHiH MOTIHI: ce3 apanbIKTapbiH Koca ainranaa 500-800 tanba,
MOTIHHIH TypajlaHybl — OETTIH €Hl OOMBIHIIA, IIETIHIC — OH YKOHE COJI JKaKTaH 2 cM, a3at xoj— 1,25
cM. Makana TimiHAe JXKa3bUIFaH TYWIHAI Makajia TiTiHAE JXKa3bUIFaH TYNKI TYWIHMEH (pe3ioMe)
ayBICTBIPY MYMKIHJIIT1 KapacThIPBIJIFaH.

6. Makananviy mynki myuini. Makana >kapusilaHaTbIH TUIeH OeJieK, Makaia aTaybIHbIH
aylapMachbIMEH €Ki TiIAe »as3puiaapl. Tymki TYHIH MOTIHI: KenOey opinTepMeH omelOuerTep
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TI3IMIHEH KeWiH | TapmMak TeMeH >asbLIajbl, Co3 apalbIKTapblH Koca amraHga 500-800 TtanOa,
MOTIHHIH TypaJjlaHybl — OETTiH eHi OolibIHIIa, a3aT koi— 1,25 cm.

7. Kinm ce30ep (5—8 ce3 xoHe/HeMece ce3 Tipkeci). KinT cesmep yur Tinge coiKeciHIie
«Tyiiin» xone «Tymki TyHiHHeH» TeMeH >ka3buanbl. «Kint cesmep» Tipkeci (opsic. «KitoueBbie
cltoBay, arbuII. «Key words»): KaibslH opinTepMeH, OSTTIH COJ JKarbIHa jKa3bUIafbl, MIETIHIC — OH
KOHE coJl kakTaH 2 cM, «KinT cesznep» TipkeciHeH KeiiH KOC HYKTe KOWBLIAIbI, apbl Kapail KiiT
ce3Jep Ka3blIaIbl.

8. Hezizei momin xeneci 6exiMIepacH Typaabl:

1) Kipicne (opbic. — Beenenue, arputmr. — Introduction).

2) Mamepuanoap scane adicmep (opbic. — Marepuanbsl u MeToabl, arsutm. — Materials and
methods).

3) Homuoicenep (opwic. — PesynbraTsl, arbutil. — Results).

4) Tanxwvinay (opwic. — O6cyxaenue, arsutm. — Discussion).

5) Kopwimuinowt (opbic. — BeiBojpl, arsuti. — Conclusions).

6) Pusawwinwig 6i10ipy (opbic. — bnaromapHocTH, arsuIiL. — Appreciation).

3 orcone 4 6onimoep GIPIKTIpiITyl MyMKiH, 6 O6JliM — KOKETTUIIK TybIHAAaFaH jKafaiiaa raHa
Ka3blIaIbL.

Maxana 6enimoepi HeMipnenyi Tuic. CanaapJaH KeiiH HYKTe KoWbuiMaiiapl. bemiM arayma-
PBIHBIH Ka3bUTybl: Kapin— Times New Roman, enmemi — 12, KaiblH KapilmeH, TypajlaHybl— O€TTIH
COJI JKaFbIH/IA.

Moringe Oenrini Oip TapMaKThl HeMece Ti3iMIi Oenriieyne apad canaapbl KOJIIaHbUIAbL.

9. Ooebuemmep mizimi (opsic. — Cnucok aumepamypul, arsiai. — References). Onebuerrep
Ti3iMI MakalafgaH KeWiH XKa3bUlafbl. «OAeOUETTep Ti3iMi» TIPKECIKAIBIH KapilmeH Ka3bUlaibl,
Kapin exmemi — 12, merinic — 1,25 cm.

Jlepekke3aep Typasibl aKnapaTThl MOTIHIE IEPEKKO3epre CUITEMEHIH jKacalmy peTi OOWbIH-
1a OpHAJACTBIPHIN, apad caHmapbiMeH Hemipiey KaxeT. CaHmapaaH KeliH HYKTE KOWBUIMAubl.
Mpudr enmemi — 11, merinic — 1,25 cm.

Konpaneuiran Jepekkesaepre ciaTeMernep TIK JKaKHMIaHBIH IMIHIAE KEeNTIpUIreHi ad3all.
bubnmorpadusansik xa3y TYMHYCKa TUTIHIAE OpbIHIAIAIbI.

Kimanmapowiy MIBIFBIC TEPEKTEPIHIH Ka3bLIy TOPTIOi: aBTOPABIH (aBTOpPJAPABIH) TETi, aThI-
KOHIHIH 0AaCKBI OpINTEPi, KITANTHIH aThl, KapUSJIaHFaH OPHBI, OACBUIBIMBI, MIBIKKAH JKBUIBI, OETTEep.
Mpicanbr:CemenoB B.B. ®unocodust: uror teicsuenernit. dunmocodcekas neuxonorust. — [lymmHo:
ITHIT PAH, 2000. — b. 60-65.

KypHan, mep3imoi b6acvlibimMOapobly TIBIFBIC JEPEKTEPIHIH Ka3bUly TOPTIOl: aBTOPABIH
(aBTOpIApABIH) TEri, aThI-KOHIHIH OacKbl 9pilnTepi, Makajga aTaysbl, KypHaJ aTaybl, KbUIbI, Oackl-
JIeIM HeMipi, O0ertep. Meicansl: ['omyOkoB E.Il. MapkeTHHT Kak KOHIIEHIUS PHIHOYHOTO yTIpaBlie-
Hus // Mapketunr B Poccun u 3a pyoexom. — 2001, — Ne 1. — b. 89-104.

JKunaxmapOwsiy MBIFBIC AEPEKTEPIHIH Ka3bLITy TOPTiOl: aBTOPBIH (aBTOpPIAPABIH) TET1, aThI-
KOHIHIH 0acKbl opinTepi, Makaja aTaybl, )KHHAK aTaybl, 0ACBLIBIM JKbUIbI, OeTTep. MbIcalibl: 3UMHUH
AWM. BnusHue coctaBa TOIUIMBHBIX AMYJIbCHA Ha KOHIICHTPAIMIO OKCHJIOB a30Ta WU CEpPhl B
BBIOpOCAX MPOMBINIIEHHBIX KOTEIBHBIX // DKOIOTUYECKAs 3alliTa TOPOIOB: T€3. HOKJ. HAy4.-TeXH.
koH(}. — M.: Hayka, 1996. — b. 77-79.

Dnexmponowix pecypcmapOouvly MBIFBIC JEPEKTEPiHIH Ka3bUTy TOPTiOi: MaKaia araysl, aBTOP
TypaJibl aKnapaT, MaKaJIaHbIH IIBIFY OPHBI, Mep3iMi, COHBIMEH KaTap, aKMmapaTThIK TaChIMaJIJayIIIbl,
KYHEIIK Tajanrtap, FalaMTOp pecypcTapbiH KOJIJIaHy MYMKIHIIKTepi (XyI0’KECTBEHHAs! SHIIMKIIO-
neust 3apy0e HOTO KJIACCHYECKOTO MCKYCCTBA [ DJIEKTPOHHBIN pecypc]. — DIEKTPOH. TEKCTOBEIE,
rpad., 3B. JaH. U npukiagHas mnporp. (546 MO). — M.: bonbmas Poc. sanuki. [u ap.], 1996. - 1
anekTpoH. onT. auck (CD-ROM) + pyk. ITonb3oBatens (1 €.). — Cucrem. tpeboBanus: 1K 486 mnmu
Beiae; 8 Mo O3VY; Windows 95 umu HoBee; SVGA 32768 u 6onee 18.; 640x480; 4x CD-ROM
auckoBoma; 16 OuT. 3B. Kapta; mbimb; Faulkner, A., Thomas, P. IIpoBoaumbie MOIb30BATEISIMU
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WCCIEOBaHUS M JIOKa3aTebHAsT MEAMIMHA [DJIeKTPOHHBIN pecypc] // O630p cCOBpeMEHHOMW TICH-
XHATPUH: ANIEKTPOHHBIN )KypHal. — 2002. — Bein. 16. — Pesxxum nocryna: http://www.psyobsor.org).

10. Kecmenepoi scacay. Opbip KeCTeHIH pETTIK HOMipi MeH aTtaybl Oosrybl mapt. Kecre
HOMIpi XKoHE aTaybl KECTEHIH OFaphl jKaFblHa OpHAJACTHIpbUIaAbl. Kenbey apinTepMeH ka3bUiFraH
«Kecme 1» («Tabnuya 1», «Table 1») ce3iHeH KeiiH CHI3BIKIIA KOWBLIBIN, KECTE aTaybl KaJbIIThI
opinTepMeH Ka3bUIafibl, TypajaHybl — OTTIH opTackiHAa, WpU@T emmeMi — 11, kecteaeri MOTiHHIH
TypaJlaHybl — OCTTIH COJI )KaFbl.

11. Tpaguxanvix mamepuanoap «Microsoft Graph» nemece «Excel» Oarmapimamanapsiaiga
OPBIHAATYBI KQXKET )KOHE CKaHEPJICH OTKI31IMEY1 KaxXeT.

I'padukansik OeitHenep cyper Hemece OipTyTac 00beKT peTiHzae Oepimyi Tuic. I'padukanbik
o0BeKTiIep OCTTIH OCNTIICHTeH KUEKTEPIHEH acmaid, 0ip OeTTeH apThIK O0IMaybl KaKeT.

OpOip 0OBEKTIHIH HOMIPI XKoHE aTaybl 00Tybl KepeK. OOBEKT HOMIpi MEH aTaybl O0BEKTIIEH
TeMeH opHainacysl Kaxer. [lpudt eamemi — 11, MoTiHHIH OpHaIacy Kajmbl — OETTIH COJI JKaFbl.

12. @opmynanapoviy bOepinyi. MaremaTukanblk (opMmynanapasl Gopmynanap peaakTopbl
«Microsoft Equation» apkpinel Oenriney kaxer. Onap Kakia imIiHIEe OH >KaKTaH HOMipJeHEI.
@opmynanap kem OosiraH kargaiina opOip OemiMHIH (opMynanapblH Toyelcis HeMipiey
YCHIHBLITAIBL.

13. Makanaza minoemmi mypoe mipkeiemin aKknapammap:

— aBTOp Typaibl akmapar (yII TUIZE): Teri, aThl, OKECIHIH aThl, FBUIBIMH aTaFbl, FHUIBIMH
Topesxeci, KbI3MeTi, skyMbIc opHbl (KOO, mekeme araysbl, hakynbTeT, kKadeapa), ’KYMbIC KOHE YSUTbI
TenedoH HeMIpI;

— FBUTBIM KaHJIUAATHI, JOKTOPbl HeMece PhD MOKTOpBIHBIH Makanara KAaThICTBI CHIH-MKIP1
(FBUTBIMHU JTOPEKECI3 aBTOPJIAP YIIIIH).

Pedaxyus ycvinvinzan 6apinvly mamepuanoapaa cblH-nikip 0indipyee minOemmi emec JHcoHe
mMamepuanoapsl KabwvlioaHOa2an asmopiapmer nikipmaniacka mycnetioi.

ABTOpHapIblH TiKipJepi peAaKIUSHBIH KO3KapachIMEH colikec Kelne OepMeii.
Komxazbanapra pelieH3us OepuIMelll KoHE KaWTapblIMalabl. ¥CHIHBUIFAH MaTepHaIapIbIH
IYPBICTHIFBIHA aBTOP jkayanThl. KaiiTa OachUIFaH Marepwalfapibl KypHalfa CYHEHIN UIbIFapy
MIHIETTI.

MaxkananapabiH Ka0bLIIaHYbI KIHE )KAPUSVIAHYbI 00l bIHIIA
cayaJiap TYbIHAAFaH Kar1ai/1a MbIHA MEeKeH-Kalra sKyriHiHi3:

Kazakcran Pecnyonukacst, 110000, Kocranaii ., baiitypceinoB kerr., 47
KP BFM «Axwmer baiitypcoinysisl arbianarsl Kocranaii enipiik yausepeuteTi» KEAK
BCH 200740006481, BX)XK KCIBKZKX
KCK KZ398562203108711441 «bank Lentp Kpenut» AK

Kazakcran Pecy6mukacet, 110000, Kocranaii k., baittypceiHos kemr., 47

Ne007 xab. Ten.: 8-777-581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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HHOOPMALNUA /I/TA ABTOPOB

Kypnan «KMIIN XKapbics» myOauKyeT cTaTbu 00 OPUTMHAIBHBIX M paHee He IevyaTaB-
HIMXCS pe3yibTaTax HCCIEeNOBaHUIl B 00JacTH MeNaroruyeckux, COIHaTbHO-TYMAaHUTAPHBIX,
(bU3NKO-MaTEMaTUYECKUX, TEXHUUECKUX, OMOJOTMYECKUX, XMMHKO-TEXHOJIOTHYECKHX, HYKOHOMH-
YEeCKUX HayK, M0 AKOJIOTUH, MEXTyHAPOIHBIM HAYYHBIM CBSI3SM U T.II.

Pemenue o myOaukanuy NpUHUMAETCs PEJAKIIMOHHON KOJUIETHel KypHalla ocie pereH3 -
poBanusi. OTKJIOHEHHBIE CTaThU MOBTOPHO PEKOJUIETHE He pacCMaTpUBAIOTCSI.

CraTby my0JHMKYIOTCSI Ha Ka3aXCKOM, PYCCKOM, AHIVIMHCKOM SI3bIKAX.

JKypHan BBIXOIUT YeThIpEe pa3a B ToJl (THBAPh, allpelib, UIOJIb, OKTSIOPB).

[Moamucky Ha XypHa1 MOXHO oopMuTh B 1F000M mouToBoM oTaeneHnu AO «Kasmodray.
Ilogmucuou nanexc 74081.

Paboraer mpodeccroHaNbHBIA PEelaKTOPCKUM COCTaB, BCE CTAThbH MPOXOIAT IKCIEPTHYIO
OLICHKY M PENaKkTypy, a Tak)e IMpOBEpsIOTCS Ha maruar. Pemenue o myOnukanuy IpUHUMAETCS
pPEeOaKLIMOHHOM KOJUIETUEN KypHaa I10Cie PELeH3UPOBaHUS.

Cratbu pacnpeaensioTcs COrIaCHO CIEAYIOIUM pa3ieam:

* OO6pazoBanue;

e ['ymaHuTapHble HAYKH U UCKYCCTBO;

* EcrecTBeHHBIC HAyKH;

*  VHXUHUPUHT U TEXHOJIOTHH;

* CouunanbHble HAYKH

TpeOoBaHMSs K CTAThAM:

O06BéM TekcTa crathu AomkeH ObITh 0T 15000 mo 60000 3HakoB, BKIOYas MpoOeNbl U
cHocku (ot 0,3 mo 1,5 meyaTHbBIX JTUCTOB, T.€. OT S 10 24 CTpaHuII).

Texnuvyeckune TpeGOBaHUS K 0(DOPMIICHHIO TEKCTA:

[pudt: Times New Roman, pasmep mpudra — 12, BeipaBHHBaHNE TEKCTa — IO IMHUPUHE
CTpaHULIBI.

[Tonst: mo 2 cM co BceX CTOPOH.

MexayCTpO4HBIN HHTEPBAJ: OJAUHAPHBIN.

HurtepBan mexay ad3anamu «Ilepen» — Het, «Ilocne» — HeT.

Otcryn «llepBoii ctpokm» — 1,25.

TekcT: oJiHa KOJIOHKA Ha CTpaHUIIE.

[lepBas (TUTyNBHAs) CTPAHHIIA CTATHU JOJDKHA COJEPKATh CIEAYIOUTYI0 HHPOPMALIUIO:

1. Koo VJIK. TlomyXupHbIid, MOJOXKEHHE 1O JIeBOMY Kparo crtpaHunbl. [Ipucouts Y]JIK
aBTOPCKOMY MaTepually MOXKHO 371ech: http://teacode.com/online/udc/.

2. @.U.O. asmopa. 1lonyXUpHBIA KypCUB, MOJOKEHHUE HA CTpPAHUIIE— IO MPABOMY Kparo
yepe3 cTpoky nocie kojaa Y K.

3. Ceeoenust 06 asmope. KypcuB, MOJOKEHUE Ha CTPAHUIIC — IO MPABOMY Kparo: ydeHas
CTEIeHb, YUEHOE 3BaHUE, JOJKHOCTh, MECTO PabOThI, TOPOJI, CTPaHA.

4. 3aznasue. IlponricHbIe OYKBBI, TIOTY>KHUPHBIHN, TIOJIOKEHHE TI0 IEHTPY CTPAHUIIBI.

5. Aunomayus x cmamve. CioBo «AnHoTarus» (ka3. «Tyiin», anra. «Abstract»), nmomy-
KUPHBII, OJIOKEHUE 110 LIEHTPY CTPaHUIIbl, Yepe3 CTPOKY IMocie 3arjaBusi. AHHOTaIMs 0popMIIs-
€TCsl Ha s3bIKE CTaTbM. JlomyckaeTcs 3aMeHa aHHOTallUM Ha SA3BbIKE CTaTbU Ha PE3IOME HA S3BIKE
cratbu. Tekct anHoTaruu: 500-800 3HaKOB Cc mpobOenaMu, KypCHUB, BHIPABHUBAHHE IO IIMPHHE
CTpaHMIIbI, OTCTYIIBI CJIeBA U cripaBa — 1o 2 cM, otcTyn «IlepBoit crpokm» — 1,25,

6. Pestome k cmamve. OdopmisieTcss Ha IBYX S3bIKaX, OTIIMYHBIX OT S3bIKA CTATbU, C MEpe-
BOJIOM Ha3BaHUs CTaTbH. TEKCT pe3toMe: KypCUBHBIM, I1OCIIE CIUCKA JIUTEPATYPhI YEPE3 UHTEPBAIL,
500-800 3HakoB ¢ mpobenamu, MOJI0KEHHUE TI0 MUPUHE TeKeTa, oTcTyn «IlepBoit crpokm» — 1,25.

7. Kniouegwvie cnosa (ot 5 1o 8). KirodueBsle c10Ba MUILYTCS HA TPEX A3bIKAX, pa3MEILLAIOTCs
COOTBETCTBEHHO MoJl «AHHOTamuei» u «Pestome». Opaza «KmroueBbie ciioBay (ka3. «Kint cezaep,
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anri1. «Key words»): Moy XKHpHBINA, OTCTYIIBI CJI€Ba M CIIpaBa — IO 2 CM, mociie ¢pas3bl CTABUTCS
nBoeroure. CamMu KITIOYEBBIC CIIOBA yKa3bIBalOTCs mocie (paspl «KimrodeBbie cloBa» B TOW ke
CTpOKE, uepe3 3aIsiTylo.

8. OcnosHou mexkcm NENNATCS HA CIEAYIOLUE pa3ieibl:

1) Bseoenue (ka3 — Kipicne, auria. — Introduction).

2) Mamepuanvt u memoowvt (ka3. — Marepuangap MeH oiicrep, anria. — Materials and
Methods).

3) Pezynomamut (ka3. — Hotwxkenep, anri. — Results).

4) Obcyacoenue (ka3. — Tankeiaay, anri. — Discussion).

5) Buisoowl (ka3. — KopbiTeiHabl, anri. — Conclusions).

6) brnacooaprnocmu (ka3. — Pusambuiblk OLI1ipy, aHriL. — Appreciation).

Paszoenvt 3 u 4 Moryt 00beIUHATHCA, pa3jien 6 — 10 HEOOXOIMMOCTH.

Pazoenvt cmamvu nomKHBI OBITH MPOHYMEPOBAHBI, HEOOXOAMMO HYMEpPOBATh apaOCKUMH
mudppamu 6e3 Touku. OgopmieHre 3arooBKoB pazzaenoB — mpudt Times New Roman, paszmep
mpudTa — 12, MOTy>KUPHBINA, TOJT0KEHUE T10 JICBOMY KpParo CTPAHUIIHI.

[Ipu BeIIENCHUH B TEKCTE OTIEIHHBIX TYHKTOB MU CITUCKOB CJEIyeT HCIOIh30BaTh TOJIBKO
apabckue nudpol.

9. Cnucok numepamypul (ka3. — Odebuemmep mizimi, auri. — References).Crnucok smrtepa-
TYpbI IPUBOAMUTCS B KOHIIE CTaThU U o3ariaBiuBaercs «Crucok aurepatypb» — mpudt Times New
Roman, pasmep mpudra — 12, momyxxkupnsiii, orctyn «IlepBoii ctpoku» — 1,25.

Caenenus 00 HCTOYHUKAX CIIEAYET pacroiaraTh B MOPSIKE MOSIBICHUS CCHUIOK HA UCTOYHH-
KM B TEKCTe, HyMepoBaTh apadckumu nudpamu 6e3 Touku, pazmep mpudta — 11, orcryn «IlepBoit
ctpokm» —1,25 cM. CChUTKH Ha HCIIONH30BAHHBIE MCTOYHUKH CIEAYET MPUBOJIUTH B KBAJAPaTHBIX
cKkoOKkax. bubmmorpaduueckas 3anmuch BBHITIOIHICTCS Ha SI3bIKE OPUTHUHATIA.

BrixogHbie TaHHBIE KHUZ 00SI3aTEIBHO BKIIIOYAIOT: (JaMIIIMIO aBTOpa (aBTOPOB), MHUITUAIBI,
Ha3BaHUE, MECTO W3JaHuA, U3JATEIbCTBO, roj u3naHus, ctpanuubl. Hanmpumep: CemenoB B.B.
@unocodust: uror TeicsyeneTuid. Punocodcekas neuxonorus. — Iymmuo: ITHI PAH, 2000. — C.
60-65.

BroixonHble TaHHBIE cmamell U3 JHCYPHAN08 U NePUOOUYECKUX U30aHUull yKa3bIBAIOTCS B
CIIeyIoIIeM Mopsijike: ¢paMuiIns aBTopa (aBTOpPOB), MHUIMAIIBI, HA3BaHUE CTaThH, Ha3BaHHUE JKypHa-
Ja, roJ, HoMep u3nanud, crpanunsl. Hampumep: ['omy6koB E.Il. MapkeTHHr Kak KOHIETLHUS PbI-
HOYHOTO yripaBieHus / Mapkerunr B Poccun u 3a pyoexxom. — 2001. — Ne 1. — C. 89-104.

BrixogHble NaHHBIE COOPHUKOG YKA3BIBAIOTCS B CIEAYIOIIEM Mopsake: (amumust aBTopa
(aBTOpOB), MHUIMAIBI, HA3BaHUE CTaThH, Ha3BaHUE COOPHUKA, IO U3JaHus, cTpaHulbl. Hampumep:
3umuH A.W. BnusiHue cocTaBa TOITUBHBIX 3MYJIBCHI Ha KOHIICHTPAIIUIO OKCHJIOB a30Ta U CEPHI B
BBIOpOCAX MPOMBIIIJICHHBIX KOTEIbHBIX // DKOIOTHYecKas 3alliTa rOpoIoB: T€3. TOKJ. Hay4.-TeXH.
koH(. — M.: Hayka, 1996. — C. 77-79.

BrIxoaHble TaHHBIE 21eKMPOHHBIX pecypco8 coliepKaT HHPopMaIio 00 aBTope, Ha3BaHUH,
JaTe W MECTe W3JaHUs WM MyONMKaluu, TaKKe YyKa3blBaeTcs WH(GOPMAIMOHHBIA HOCUTENb,
CHUCTEMHBIE TpeOOBaHUS, PEXKUM JOCTyna (K MHTEpHET-pecypcam) (XyIoKeCTBEHHAs dHITUKIIONE-
sl 3apyOeKHOr0 KIACCHYECKOTO HMCKYCCTBa [DNEKTPOHHBIA pecypc]. — DIEKTPOH. TEKCTOBBIE,
rpad., 3B. aH. U npukiagHas nporp. (546 M6). — M.: bonpmas Poc. sanukn. [u ap.], 1996. — 1
asekTpoH. onT. auck (CD-ROM) + pyk. ITonb3oBatens (1 €.). — Cucrem. TpeboBanus: [1K 486 mnu
BeIie; 8 MO O3Y; Windows 95 nim HoBee; SVGA 32768 u 6onee 1B.; 640x480; 4x CD-ROM nuc-
koBoJI; 16 OuT. 3B.kapra; MmbIib; Faulkner, A., Thomas, P. I[TpoBoauMbIie MOIB30BATEISIMU UCCIIEIO-
BaHMS W JIOKa3aTellbHass MeIUIMHA [DIeKTpoHHBI pecypc] // O630p COBpEeMEHHOW TCUXUATPHU:
aeKTpoHHbIN xypHaIL. — 2002. — Bein. 16. — Pexxum noctyma: http://www.psyobsor.org).

10. Ogpopmnenue madbauy. Kaxngas Tabnuma Jo/DKHA OBITH IMPOHYMEpPOBaHA W HMETh
3arojoBoK. Homep TaGuuIlel U 3arojloBOK pasmemniarorcs Haja Tabiuuneid. Homep odopmisercs kak
«Tabnuya 1» («Kecme I», «Table 1»), crunp mpudra — KypCHBHBIA. 3aroloBOK TaOJHUIIBI
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pasmemaercs yepes tupe, mpudt — Times New Roman, pasmep — 11, 1Mo HeHTpY CTpaHHIIBI, CTHIIb
mpudra — oObuHbIA. [lonokeHHe TekcTa B Tadmuie mo JieBoMy kpato, mpudr — Times New
Roman, pasmep — 11.

11. Oghopmrenue epagpuueckux mamepuanos. I'padudeckne MaTepuanbl JOJDKHBI OBITh
MOATOTOBJICHBI ¢ ToMoIbo Tporpamm «Microsoft Graph» wm «Excel» 06e3 ucmonp3oBaHus
CKaHHPOBAHUSI.

['padpraeckue 0OBEKTHI JOKHBI OBITH B BUJIE PUCYHKA WJIA CTPYIIITUPOBAHHBIX 0OHEKTOB.

I'paduueckue 0OBEKTHI HE JOKHBI BRIXOJUTDH 32 MPEAEIbI IMOJIeH CTPaHULBI U MPEBHIIIATH
OJIHY CTpaHHUILY.

Kax b1t 00beKT 10KEeH OBITh TPOHYMEPOBaH M UMETh 3arojoBok. Homep o0bekTa u 3aro-
JIOBOK pasmemnaroTcst moa oobekrom. Homep opopmisieres kak «Pucynok 1» («Cypem 1», «Picture
1»), mpudpt — Times New Roman, xypcus, pazmep — 11, monoxkeHne TeKcTa Ha CTpaHHIE 10
neHtpy. Jamee cnemyer HasBanue, mpudt — Times New Roman, pasmep — 11, cruns mpudra -
OOBIUHBIH.

12. Ogopmnenue gopmynr. Matematudeckue (Hopmysbl oQOPMISIIOTCS dYepe3 peaaKkTop
dopmyn «Microsoft Equation». VIx Hymepanus npocTaBiseTcs ¢ MpaBoil CTOPOHBI B ckoOkax. [lpu
0071b1110M uKcie GopMysT peKOMEHAYETCs X He3aBUCUMas HyMepalus o KaKI0oMY paszeny.

13. K cmamve 06513amenvHo npuiazaiomesi:

— cBezleHus 00 aBTope (Ha TpeX sA3bIKax): GaMuiIus, UMs, OTYECTBO, yUCHAs CTETICHb, YUEHOE
3BaHUE, JOJDKHOCTh, MECTO Pa0bOTHI (Ha3BaHUE By3a, OpraHU3alum, QakyabTeT, Kadeapa), padounit
1 MOOWJIBHBIN Tee(OHBI,

— pelieH3us KaHAKMaTa Wik JOKTopa HayK, qokropa PhD (st aBTopoB O3 y4eHol CTeneHn).

Peoaxyus ne necem 00s3amensbcme no peyeH3upo8aHuro 6cex NOCMynanuwux Mamepuanlos u
He cmynaem 6 OUCKYCCUIO C ABMOPAMU OMKIOHEHHbIX MAMEPUAILO8.

MHeHne aBTOpPOB HE Bcerja OTpakKaeT TOUKY 3pEHUsl peJakuuu. 3a JIOCTOBEPHOCTH
MPEOCTABICHHBIX MaTEepPHaJiOB OTBETCTBEHHOCTh HeceT aBTop. Ilpu mepemeuyatke marepuasoB
CCBUIKA Ha KypHas 00s13aTeNbHa.

ITo Bcem BompocaM npueMa u my0IMKAIMK cTaTeil 00pamiaThes Mo agpecy:

Pecny6nuka Kazaxcran, 110000, r. Kocranai, yn. baiitypceiHosa, 47
HAO «Kocranaiickuii perioHaJIbHbII YHUBEPCUTET
umenu Axmert baiitypesinynsn»» MOH PK
BUH 200740006481, BUK KCIBKZKX
NHNK KZ398562203108711441 B AO «bauk Lentp Kpenur»

Pecry6nuka Kazaxcran, 110000, r. Kocranaii, yn. baiitypceiHoBa, 47

Ne007 xa6. Ten.: 8 (777) 581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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INFORMATION FOR AUTHORS

The journal «KMPI Zharshysy» is responsible for publishing the articles with original
content on the results of research in the fields of pedagogical, social-humanitarian, physical and
mathematical, technical, biological, chemical-technological, economical sciences, and ecology,
international scientific relationships and etc. which were not printed previously.

The decision to publish an article is considered by the editorial board of the journal after
peer review. Rejected articles are not considered again by the editorial board.

Avrticles are published in Kazakh, Russian and English languages.

The journal is published four times a year (January, April, July, October).

A subscription to the journal can be obtained at any post office of JSC "Kazpost".
Subscription index 74081.

All submitted manuscripts undergo expert peer review, professional editing, and plagiarism
screening. Final decisions regarding publication are made by the journal’s editorial board based on
the results of peer review.

Articles are published under the following sections:

» Education

* Humanities and the Arts

» Natural Sciences

» Engineering and Technology

» Social Sciences

Article requirements:

The volume of the text of the article should be between 15,000 and 60,000 signs, including
spaces and footnotes (from 0,3 to 1,5 printed page, i.e. 5-24 pages).

Technical requirements for the decoration of the text:

Font: Times New Roman, size — 12, alignment — width of the page.

Field: on 2 cm from all directions.

Line spacing: single.

Spacing between paragraphs «Before» — no, «After» — no.

Indentation of "The first line"- 1,25.

Text: one column on the page.

The first (titular) page of the article must include the following information:

1. UDC code. Boldface, position on the left side of the page. Assign the UDC to copyright
material can be available here: http://teacode.com/online/udc/.

2. Full name of the author. Bold italic, position on the right edge of the page through the line
after the UDC code.

3. Information about authors. Font style — italic, position on the right edge of the page:
academic degree, academic title, position, place of work, city, country.

4. Title. Uppercase letters, bold, position — at the center of the page.

5. Abstract to the article. The word «Abstract» (kaz. «Tyitiny, rus. « Aunoramus»), boldface,
position — at the center of the page, in a line after the title. Abstract is made in the language of the
article. It is possible to replace the abstract on the language of the article to the summary on the
language of the article. Text of abstract: 500-800 signs including spaces, italics, position — the
width of text, indents on the left and right — 2 cm, indentation of “the first line™ — 1.25.

6. Summary of the article. It is made out in two languages differ from the language of the
article, with the translation of the title of the article. Text of summary: italic, after references, 500-
800 signs including spaces, alignment — the width of page, indentation of "the first line" — 1.25.

7. Key words (from 5 to 8). Key words are written in three languages, are located
accordingly under the «Abstract» and «Summary». The phrase «Key words» (kaz. «Kinr cezaep»,
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rus. «Kimrouessie cioBa»): boldface, indents on the left and right — 2 cm, after the phrase there is a
colon. Key words are written after the phrase "Key words" in the same line, separated by a comma.

8. Main text of the articleconsists of the following parts:

1) Introduction (kaz. — Kipicrne, rus. — BBenenue).

2) Materials and Methods (kaz. — Matepuangap Men aficrep, rus. — Marepuaiabl © METO/IBI).

3) Results (kaz. — Hotmxenep, rus. — Pesynbrarsr).

4) Discussion (kaz. — Tankpuiay, rus. — O6¢cysxkaeHue).

5) Conclusions (kaz. — KopbITbIH B, FUS. — BBIBOIBI).

6) Appreciation (kaz. — Pusamsuisik Oiaipy, rus. — baaromapaoctn).

Parts 3 and 4 may be combined, part 6 — if it is necessary.

Parts of the article should be numbered, Arabic numerals without a dot. Headings of parts —
font Times New Roman, size — 12, boldface, position on the left side of the page.

While highlighting only Arabic numerals should be used in the text of selected items or lists.

9. References (kaz. — Odebuemmep mizimi, rus. — Cnucox rumepamypst). References should
be listed at the end of the article and headlined as «References» —font Times New Roman, font size
— 12, boldface, indent 1.25.

Information about the sources should be arranged in order of appearance of references to
sources in the text, and numbered in Arabic numerals without a dot, font size — 11, indent 1.25 cm.
References to the sources used should be given in square brackets. Bibliographic record is made in
language of the original source.

Output data of books must include: surname of the author (authors), initials, name, place of
publication, publisher, year of publication, number of pages. For example: Cemenos, B.B.
®dunocodus: uror teicsuenetnii. Punocodekas neuxonorus. — [Mymmuo: [THIIPAH, 2000. — P.
60-65.

Output data of articles from journals and periodicals must include: surname of the author
(authors), initials, title of the article, title of the journal, year, number of publication, number of
pages. For example: Tony6koB E.Il. MapkeTHHr Kak KOHIICHIHS PBIHOYHOTO YIIpaBiICHUS //
Mapxketunr B Poccun u 3apyoexom. — 2001. — Ne 1. — P. 89-104.

Output data of collections is indicated in the following order: surname of the author
(authors), initials, title of the article, title of the collection, year of publication, number of pages. For
example: 3umun A.W. BiusHue coctaBa TOIUIMBHBIX 3MYJIbCHI Ha KOHIIEHTPAIIMIO OKCH/IOB a30Ta U
cepbl B BBIOpOCax MPOMBIIIJICHHBIX KOTENBHBIX // DKOJOrMYecKas 3alluTa TOPOAOB: TE3. IOKI.
Hay4.-TexH. KoH}. — M.: Hayka, 1996. — P. 77-79.

Output data of electronic resources provides information about the author, title, date and
place of edition, or publication, also indicates the information carrier, system requirements, access
mode (to the Internet resources) (XymokecTBEHHAsT SHIMKIIONEIAMS 3apYOCIKHOTO KIACCHUYECKOTO
HCKyCCTBa [DIEKTpOHHBIN pecypce]. — DIEeKTPOH. TeKCTOBBIC, rpad., 3B.JaH. W MPUKIAJHAS TIPOTD.
(546 M0). — M.: bonbias Poc. sanuki. [u ap.], 1996. — 1 anextpon. ont. auck (CD-ROM) + pyk.
[MTonw3oBarenst (1 C.). — Cucrem. tpeboBanus: 1K 486 unm Beime; 8 M6 O3Y; Windows 95 wiun
HoBee; SVGA 32768 u 6onee 1B.; 640x480; 4x CD-ROM nuckoBox; 16 OuT. 3B.KapTa; MBIIIb;
Faulkner, A., Thomas, P. IIpoBoguMbIc MOJB30BATEAAMH HCCICIOBAHKS M JOKa3aTeabHass MEIu-
1uHa [DnekTpoHHBIH pecypc] // O630p cOBpeMEHHOM MCUXUATPUU: AIEKTPOHHBIN xKypHai. — 2002.
— Beim. 16. — Pesxxum poctyna: http://www.psyobsor.org).

10. Design of tables. Each table should be numbered and titled. Table number and heading
are placed above the table. Number is issued as «Table 1» («Kecme 1», «Tabnuya I»), font style —
italic. Table heading is placed by a dash, font — Times New Roman, size — 11, font style — regular,
at the center of the page. The position of the text in the table — to the left, the font — Times New
Roman, size — 11.

11. Design of graphic materials. Graphic materials should be prepared by using the
programs «Microsoft Graph» or «Excel» without scanning.

Graphical objects should be presented as a picture or grouped objects.
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Graphical objects should not extend beyond the page margins, and have no more than one
page.

Each object must be numbered and titled. Number of the object and title are placed under the
object. Number is presented as «Picture 1» («Cypem I», «Pucynox 1»), the font — Times New
Roman, italic, size — 11, position of the text-at the center of the page. Then, the title — the font —
Times New Roman, size — 11, font style — regular.

12. Design of formulas. Mathematical formulas are made through the «Microsoft Equation»
formula editor. The numbering is affixed to the right in brackets. If there is a large number of
formulas it will be recommended their independent numbering for each section.

13. The article must have:

- information about the author: surname,name, patronymic, academic degree,academic title,
position, place of work (hame of institution, organization, faculty, department), office and mobile
phone numbers;

- review of the candidate or doctor of sciences, PhD doctors (for authors without scientific
degree).

Editors are not liable for reviewing all incoming materials and do not enter into a
discussion with the authors of rejected materials.

The views expressed by the authors do not necessarily reflect those of the editorial board.
The author(s) shall responsible for the accuracy of the submitted materials. Reprinting of materials
is permitted only with appropriate reference to the journal.

On all questions of reception and publication of articles contact us at:

Republic of Kazakhstan, 110000, Kostanay, Baitursynov street, 47
NLC «Akhmet Baitursynuly Kostanay Regional University» MES RK
BIN 200740006481 BIC KCIBKZKX
I1IC KCJBKZKX AO «BankCentrCredit»

Republic of Kazakhstan, 110000, Kostanay, Baitursynov street, 47

office Ne007. Tel.: 8 (777) 581-51-20
E-mail: vestnik.kru@ksu.edu.kz
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