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LEARNING METHODS OF THE COURSE «CHEMISTRY AND TECHNOLOGY OF
MICROHETEROGENEOQUS SYSTEMS»

Abstract

This article is a study that examines the issues of teaching a chemistry course and its connection
with the technologies of microheterogeneous systems. The article draws attention to the relevance of
this topic, given the rapid development of modern science and technology.

Based on this, the basic methodological techniques for teaching a chemistry course are shown, and
the role and significance of microheterogeneous systems in the educational process is also considered.
The possibilities of effective and interactive teaching of chemistry are analyzed. The article is devoted
to the use of modern information technologies in the educational process.

It also offers the use of interactive electronic resources, computer simulations, and virtual
laboratories to visually and effectively explore the chemistry and technology of microheterogeneous
systems.

The main focus of the article is on describing modern methods and approaches that help teachers
effectively teach a chemistry course to students using microheterogenic systems technologies. The
work is of interest to specialists in the fields of chemistry, materials science, pharmaceuticals,
biomedicine, nanotechnology and physics. The article provides examples of practical exercises that
will help students understand and apply their knowledge in real life. In addition, this article presented
the results and studies of the classes conducted with students.

Key words: Chemistry course, effective methods, microheterogeneous systems, educational
methodology, chemical technology, pharmaceutical, educational program.
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«MUKPOTETEPOT'EH/II ’KYWEJIEPIH TEXHOJIOT USICHI
MEH XUMMUSACHI» KYPCBIH OKBITY 9AICTEMECI

Anoamna

Byt Makana XUMHSI KypChIH OKBITY MOCEIIeNIePiH )KOHE OHBIH MUKPOTE€TEPOTeH/I1 JKYHeIep TEXHO-
JIOTUSICBIMEH OailylaHBICHIH KapacThIpaThiH 3epTTey 00JIbII Ta0bIaAbl. Makanana Ka3ipri FeUIBIM MEH
TEXHUKaHBIH KapKbIH/bl JTAMYbIH €CKEpE OTBIPBIN, OChl TAKbIPHINTHIH ©3EKTUIIHE Ha3ap ayja-
phLIa/IBL

OCBIHBIH HET131H/1€ XUMHUSI KYPCHIH OKBITY/IBIH HETI3T1 9[[ICTEMENIIK TICUIIepl KOPCETLIIN, MUKPO-
reTeporeH Il )KyHenepaiH oKy MPOIIECIHIET1 peii MEH MaHBI3bI Ja KapacThIpbUIaibl. X UMUSTHBI THIM/I1
KOHE MHTEPAKTHBTI OKBITYABIH MYMKIHJIKTEpl TajnfaHajapl. Makana OKy ypIICIHAE 3aMa- HayH
aKnapaTThIK TEXHOJIOTHIIAp/Ibl TalijallaHyFa apHaJFaH.

O coHBIMEH KaTap MUKPOTE€TEPOreH 11 KyHenepAiH XMMUSIChl MEH TEXHOJIOTHSICHIH KOPHEKI JKOHE
TUIMJ1 3€pTTeY YIIIH MHTEPAKTUBTI 3JEKTPOHIbl PECYpCTapibl, KOMIBIOTEPIIK MOJAEIbACY- Jep/i
YKOHE BUPTYaJAbl 3epTXaHAIap bl Al ganaHy/ bl YChIHAIbI.

MakananblH 06acThl Hazapbl MyFaliMJIEpre MHKPOTeTepOreHAl KyHenep TeXHOJOTHSIaphIH
KOJIIaHa OTBIPBII, CTYACHTTEPre XUMHUs KypChIH THIM/II OKBITYFa KOMEKTECETIH 3aMaHayu SAicTepl
KOHE TocUiepal cumarTayra OarbpiTTanraH. JKyMbIC XUMUS, MaTepuaiaTaHy, (apMmareBTHKa,
OMOMeUIINHA, HAHOTEXHOJIOTUS JKOHE (DM3HKa cajlalapblHbIH MaMaHAapblH KbI3BIKThIpaabl. Maka-
Jaja CTYACHTTEPJIH ajfaH OUTIMAEpPIH HAaKThl OMIpJAe TYCIHYre »oHE KOJIJIaHyFa KOMEKTECETIH
MPaKTUKAIBIK JKaTTHIFYJIapJblH MbIcagapbl kenTipuireH. COoHbIMEH Karap, aTajfaH Makanaja
CTYJIEHTTEPMEH OTKI3UINeH Ca0aKThIH HOTHXEIEPl MEH 3epTTeyJiepl YChIHBLIIBI.

Tyiiin ce30ep: Xumusi Kypchl, THIMI1 OAICTEp, MUKPOTETEPOTEH/II JKYHesep, OKy dJicTeMeci,
XUMMSUIBIK TEXHOJIOTHS, (hapMalleBTHKA, OKY Oar1apiiaMachl.

O. A. Ecumosa”, A.P. Muipzazanu
Kaszaxckuii nayuonanvroltl ynueepcumem umenu ano-Dapaou 2. Anmamol, Kazaxcman
e-mail: Esimova_61@mail.ru

METOJIUKA ITPEIIOJABAHUSA KYPCA «XUMHUA U TEXHOJOI'UA
MUKPOI'ETEPOI'EHHbBIX CUCTEM»

Aunomayus

JlaHHasi cTaThs MPEACTABISIET COOOM MCCIENOBAaHUE, B KOTOPOM pPacCMAaTPUBAIOTCS BOIIPOCHI
MpernojaBaHusl Kypca XUMHUU U €€ CBsI3b C TEXHOJOTHEH MHKpPOTeTepOTreHHBIX cucTeM. B cTatbe
aKIEHTUPYETCSI BHUMAHUE HAa AaKTyaIbHOCTH JaHHOM TeMbl C Y4eToM OYpHOTO pa3BUTHUS
COBPEMEHHOU HAYKH U TEXHUKH.

Ha ocHoBe 3T0r0 mnoka3aHbl OCHOBHBIE METOJUYECKUE MPUEMBI IIPEMNOIaBaAHMS Kypca XUMHH, a
TaKXKe PacCMOTpPEHa POJib U 3HAYEHHE MUKPOTETEPOTeHHBIX CHCTEM B Y4e€OHOM Ipoliecce. AHAIH-
3UPYIOTCSI BO3MOXKHOCTU (PPEKTUBHOTO M UHTEPAKTUBHOTO TMpernoaBaHus XUMUH. CTaTbs MOCBSI-
I[€HA HCTIOJIb30BAaHUIO COBPEMEHHBIX MH(POPMAIIMOHHBIX TEXHOJIOTHI B 00pa30BaTeIbHOM MPOIIECCE.

Takke mpemiaraeT UCHOJIb30BAHUE MHTEPAKTUBHBIX 3JIEKTPOHHBIX PECYPCOB, KOMIIBIOTEPHOIO
MOJETUPOBAHUS i BUPTYAIbHBIX JTA00paTOPUA ISl BU3yadIbHOTO U YPPEKTUBHOTO U3YICHUST XUMHH
Y TEXHOJIOTMM MUKPOTE€TEPOTE€HHBIX CUCTEM.
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OcHOBHOE BHHMMAaHHME B CTaThE€ YIENSIETCS ONMCAHUIO COBPEMEHHBIX METOJIOB U TOJIXOJOB,
KOTOpBIE TOMOTAlOT y4uTelsiM 3(¢dexkTuBHO mpenonaBaTh Kypc XUMHH C HCIOJb30BaHUEM
TEXHOJIOTHI MUKPOTETEPOTeHHBIX crcTeM. PaboTa mpuBIEKaeT CHENUATUCTOB B OOJACTH XUMUH,
MaTepuagoBeneHus, (papMaleBTUKU, OMOMEIUIMHBI, HAHOTEXHOJIOTHI U Qu3uku. B cratbe npu-
BEJICHBI ITIPUMEPBI IPAKTUYECKUX YIPAKHEHUM, KOTOPHIE TIOMOTYT CTYJI€HTaM IOHATh U IPUMEHHUTH
[IOJIyYE€HHBIE 3HAHMSI B pealibHOM ku3HU. Kpome Toro, B JaHHOW cTaTbe OBLIM IpEJICTaBICHbI
pe3ynbTaThl U UCCIEAOBAHUS IIPOBEACHHBIX 3aHATHN CO CTYJACHTaMHU.

Knwouesvie cnosa: Kypc xumun, >(QGEKTHBHBIE METOIbl, MHKPOTETEPOTEHHBIE CHCTEMBI,
METOIMKa 00ydeHHsI, XUMUYecKast TEXHOJIOTHUs, (papMarieBTHKa, 00pa30BaTesIbHAs TIPOTrpaMMa.

Basic rules. The research objective is based on the use of a new teaching methodology for the
course chemistry and technology of microheterogenic systems, which allows for a better study of
colloidal disciplines at universities by creating an innovative educational environment. The research
uses analytical, experimental, and statistical research methods. The main methods of creating MGS
are synthesis, self-organization and self-assembly of micro- and nanoparticles, as well as combined
methods. This study involved 10 third-year undergraduate students studying colloidal chemistry at
the Faculty of Natural Sciences. The venues are lectures, seminars and laboratory work. Courses in
chemistry and technology of microheterogenic systems will help students understand the basics and
principles of how such systems work, as well as learn how to design and create their own
microheterogenic systems. It will be useful for future careers in science, engineering, medicine and
other related fields.

Introduction. Modern methods of teaching chemistry at universities are being actively introduced
as part of the education reform [1]. One of these methods is the use of active forms of work, which
contribute to the activation of students’ learning activities and the development of their creative
thinking.

In modern methods of teaching chemistry at universities in Kazakhstan, much attention is paid to
practical work. Students are given the opportunity to conduct chemical experiments, observe chemical
reactions, and study the properties of substances. This allows them to better understand the basics of
chemistry and consolidate theoretical knowledge in practice.

Also, modern methods of teaching chemistry actively use interactive technologies. Students are
encouraged to work with electronic textbooks, videos, and computer programs that help them better
understand the material and allow them to study chemistry in an interesting and accessible way [2].

Another important component of modern methods of teaching chemistry is the individualization
of the educational process. Teachers try to take into account the individual characteristics of each
student, as well as their interests and needs. This helps create a comfortable learning environment and
promotes more effective learning of the material.

Modern methods of teaching chemistry at universities in Kazakhstan are aimed at developing
students, enhancing their cognitive activity and developing their interest in chemistry[3]. They
contribute to a deeper understanding of the subject and the development of key skills necessary for
further education and professional activities.

Based on this, we can determine the importance of courses in the chemistry of microheterogeneous
systems technology. You need to pay attention to which ones are important for students for several
reasons:

1. Understanding the basics of chemical processes: Courses in the chemistry of
microheterogeneous systems technology help students understand the basics of chemical processes
that occur at the micro level. This involves studying the properties and interactions of various
microparticles such as colloids, nanoparticles and molecules.

2. Practical Application: Courses in the chemistry of microheterogeneous systems technology also
help students understand how this knowledge can be applied in practice. They teach students to
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use microheterogeneous systems to create new materials, devices and technologies that can be useful
in many industries, including medicine, electronics and energy.

3. Development of critical thinking: Studying the chemistry of microheterogeneous systems
technology requires students to develop critical thinking and analytical skills. They must be able to
analyze and evaluate various chemical processes and apply their acquired knowledge to solve
complex problems.

4. Preparing for Future Careers: Courses in the chemistry of microheterogeneous systems
technology can also be useful in preparing students for future careers in science and technology. This
knowledge can help them get jobs in laboratories, research centers or companies developing new
materials and technologies [4,5].

Overall, microheterogeneous systems chemistry courses play an important role in shaping students
and equipping them with the necessary knowledge and skills for a successful career in science and
technology.

First, let's define this concept - Microheterogeneous systems (MHS) technology refers to the field
of nanotechnology and is a method for creating materials consisting of micro- or nanoparticles of
various compositions, sizes and shapes [6].

MGS are used in many fields, including medicine, electronics, pharmaceuticals, cosmetics, etc.
They enable the creation of materials with unique properties, such as controlled structure, increased
stability, improved solubility and bioavailability, and improved optical, magnetic or electrical
properties.

Materials and methods. The main methods for creating MGS include synthesis, self- organization
and self-assembly of micro- and nanoparticles, as well as combined methods. Synthesis can be carried
out in a variety of ways, including chemical reactions, physical deposition, electrochemical methods,
laser technologies, and others.

MGS have a wide range of applications. For example, in medicine, they can be used to deliver
drugs to exactly the right place in the body, to create tissue engineered structures, or to diagnose
diseases. In electronics, MGS can be used to create ultra-compact and high-performance devices. In
pharmaceuticals, they can be used to improve the formulation of drugs.

MGS technology has great potential and continues to develop, opening up new opportunities for
creating materials with unique properties and applications.

To teach students at universities in Kazakhstan a course in chemistry on the technology of
microheterogeneous systems, the following methods and approaches can be used [14]:

Table-1. Presented methods for the course

Ne Type of method Meaning
1 Using interactive | Creating interactive presentations, video lessons, animations,
educational materials: interactive tasks and tests. This will enable students to better

understand the basic principles and applications of
microheterogeneous systems.

2 Practical work and | Conducting laboratory work where students will be able to
experiments: independently study and explore microheterogeneous systems.
This will help them better understand the theoretical foundations
and consolidate their knowledge in practice.

3 Project activities: Organizing projects in which students will research and develop
microheterogeneous systems. This will help them develop
critical thinking, independence and creative problem solving.

4 Use of  information | Use of computer programs and simulations for visualization and
technology: modeling of microheterogeneous systems. This will help
students to better visualize abstract concepts and processes
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5 Interactive teaching | Use of discussions, group assignments, games and role-playing to
methods: encourage active student participation in the learning process.
This will help them better understand the material and develop
communication and collaboration skills.

6 Using real-life examples: | Drawing on examples and applications of microheterogeneous
systems from various industries and research. This will help
students see the practical relevance and applicability of the
material being studied

And also, teachers can teach colloid chemistry to students in this course. Colloid chemistry is a
branch of science that studies colloidal systems. Colloidal systems are mixtures in which one or more
components are dispersed in another medium. The main difference between colloidal systems and
conventional solutions and suspensions is the particle size of the dispersed phase, which ranges from
1 to 1000 nanometers [7].

One of the key features of colloidal systems is their surface activity. Surfactants, such as soap or
detergents, can reduce the surface tension of a liquid and increase its interfacial area. This property is
widely used in industry, for example, in the production of detergents and emulsions.

Colloidal systems also have properties that distinguish them from solutions and suspensions. One
of these properties is optical activity, which manifests itself in the ability of colloidal systems to
scatter light[8]. Thanks to this property, we see different colors in colloidal solutions such as milk or
dyes.

Colloid chemistry also has a wide range of applications in various fields of science and industry.
For example, in medicine, colloidal systems are used to create dosage forms such as microcapsules
or nanoparticles that can deliver drugs to exactly the right place in the body. In the food industry,
colloidal systems are used to create stable emulsions, foams and gelling agents[9].

Colloidal chemistry is a fascinating and multifaceted science that studies invisible microworlds
and their impact on the environment. Its principles and methods help us understand and control
various physical and chemical processes, as well as create new materials and technologies.

Without colloidal chemistry, our understanding of the world would be significantly limited, so its
study and development is an important task for modern science.Teaching methods in the course of
chemistry and technology of microheterogeneous systems are an important component of the
education process in the field of chemistry and technology [10].

This course is a comprehensive study of the properties and applications of microheterogeneous
systems that play important roles in various fields of science and industry.

Microheterogeneous systems are materials or substances consisting of microscopic particles that
have different physical and chemical properties. They are widely used in areas such as catalysis,
electrochemistry, optics, biomedicine and others. Therefore, the ability to work with
microheterogeneous systems is essential for chemists and technologists to develop new materials and
technologies.

According to the course "Chemistry and technology of microheterogenic systems», classes were
held for 3rd year students of Al-Farabi Kazakh National University. The survey was conducted on
the Google Forms platform. The questionnaire questions are presented in the table:

Table-2. Questionnaire questions

Is it relevant to take the course «Chemistry and technology of Yes
microheterogenic systems»? No
Rate on a 10-point scale how important this is for your profession Written response
What are the advantages and disadvantages of the course? Written response
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How is feedback conducted in the lesson? Written response
Is the way of passing the lesson different from other subjects? Yes
No
Have the lectures been able to fully explain the subject for you? Yes
No
How was the laboratory work carried out? Written response
Do you like the course «Chemistry and technology of microheterogenic Yes
systems»? No

Results. 10 students took part in the survey. The questionnaire was devoted to determining how
understandable the materials developed for the course “chemistry and technology of
Microheterogenic systems™ are to students in general. It also allows you to assess how effective an
educational and methodological complex can be using a questionnaire.

As a result of the survey, the vast majority of students left warm feedback that the lesson went
well. The results of the test type survey are shown in figure 1.

The result of the survey

Is 1t relevant to take the course «Chemistry and
technology of microheterogenic systems»?

Is the way of passing the lesson different from -
other subjects?
O { ¢ 10

Have the lectures been able to fully explain the
subject for you?

Do you like the course «Chemistry and
technology of microheterogenic systems»?

2 4 6 8 10 12

o

mYes mNo

Figure — 1. Results of the survey in the form of a test

The result of the question «Rate on a 10-point scale how important this is for your profession» is
shown in figure 2.

Rate on a 10-point scale how important this is for your
profession

N7 B8 WS m10

Figure — 2. The result of the question «Rate on a 10-point scale how important
this is for your profession»

40




Abaii amvinoaser Kaz¥I1Y Xabapwwicst, «Kapamuiivicmany-2eocpagus sviivimoapoly cepusicol, Ne2(80), 2024 .

If we discuss the results of the written answer, «What are the advantages and disadvantages of the
course? » on the question, many received answers that there is no disadvantage, the advantage allows
you to study colloidal chemistry more deeply and the lesson was interesting. «How is feedback
conducted in the lesson? » they answered the question very interestingly, and also gave examples of
methods used in the classroom: poster protection, test tasks, QR code, Google, Quizizz, Learning
apps, etc. The students left the following written answers about «performing laboratory work»:
laboratory work was carried out in accordance with the workshop; all reagents and equipment were
available, final reports were easily and quickly prepared and general laboratory classes were well
conducted.

Discussion. Thus, the study of chemistry and technology of microheterogenic systems is of great
importance for students with a chemistry course. This interesting line of research allows us to
understand the basic principles of the interaction of various components in the system, their impact
on reaction and transport processes, as well as the possibilities of application in various fields of
science and technology. In addition to theoretical knowledge, students studying microheterogenic
systems also gain skills in working with modern methods of analysis and synthesis of materials. This
helps them to develop critical thinking, apply their knowledge in practice and create new innovative
solutions.

Research in the field of microheterogenic systems opens up broad prospects for students for further
professional growth and participation in various research projects. Understanding the principles of
functioning of such systems will help them successfully apply their knowledge in their future careers
in chemistry, biology, pharmacy, materials science and other related fields of science. All this makes
the study of chemistry and technology of microheterogenic systems an important and promising field
of study for students of chemical specialties.

The teaching of a course in the chemistry and technology of microheterogeneous systems should
be organized in such a way that students receive a complete understanding of the properties and
applications of microheterogeneous systems. To achieve this, various teaching methods can be used
to help students learn the material more effectively.

One of the main teaching methods is the lecture course. Lectures allow the teacher to convey basic
theoretical knowledge about microheterogeneous systems, their properties, methods of their
preparation and applications. Students listen to lectures, take notes, and ask questions to encourage
active participation in the learning process.

In addition to lectures, laboratory work plays an important role in training. They allow students to
practically apply their theoretical knowledge, conduct experiments with microheterogeneous systems
and study their properties. Laboratory work may include tasks such as the synthesis and analysis of
microheterogeneous systems, measurement of their physical and chemical properties, and study of
their interactions with other substances [11]. This allows students to develop skills in working with
chemical equipment and instruments, as well as master methods and technologies for working with
microheterogeneous systems.

Techniques such as group projects and discussions can be used to enhance the learning process.
Group projects allow students to work in teams, combining their knowledge and skills to solve
specific problems. This develops teamwork skills, critical thinking and a problem-based approach to
the material being studied. Discussions can take place either in class or online and allow students to
discuss issues, express their opinions and argue their points. This contributes to the development of
communication skills and the ability to analyze and evaluate information [12].

An important element of the teaching methodology is also the use of modern information
technologies. With the help of computer programs and interactive educational materials, students can
study microheterogeneous systems interactively, perform virtual experiments and simulate the
properties of their substances. This allows students to better understand complex processes and
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phenomena, as well as develop skills in working with modern information technologies. Thus, teaching
methods in the course of chemistry and technology of microheterogeneous systems should include
lecture courses, laboratory work, group projects, discussions and the use of modern information
technologies. This will allow students to gain a thorough understanding of microheterogeneous systems,
their properties and applications, and develop the necessary skills to work in this field.

Today, the current teaching methodology for a course in chemistry and technology of
microheterogeneous systems may vary depending on the educational institution offering this course.
However, in general, training for this course may include the following elements [13]:

1. Lectures: students listen to lectures in which the teacher explains the basic theoretical concepts
and principles of chemistry and technology of microheterogeneous systems. Lectures may cover
topics such as the properties of microheterogeneous systems, their classification, synthesis methods
and applications.

2. Laboratory work: Students conduct practical exercises in the laboratory, during which they
study various methods for synthesizing microheterogeneous systems, analyze their properties and
conduct experiments to obtain data on their chemical composition and structure.

3. Seminars: In seminars, students discuss and analyze problems and issues related to the
chemistry and technology of microheterogeneous systems. They can also present their research or
projects related to this topic.

4. Individual and Group Projects: Students may undertake individual or group projects in which
they investigate specific aspects of the chemistry and technology of microheterogeneous systems.
This may include reviewing the literature, conducting experiments, analyzing data, and presenting
results.

5. Exams and Quiz: At the end of the course, students take exams and quizzes to test their
knowledge and understanding of the material covered in the course.

It is also important to conduct regular assessments and assessments of students' progress to monitor
their progress and adjust teaching methods as necessary.

Courses in the chemistry of microheterogeneous systems technology help students understand the
basics of chemical processes that occur at the microlevel [15]. This involves studying the properties
and interactions of various microparticles such as colloids, nanoparticles and molecules.

We also pay attention to practical application: Courses in the chemistry of microheterogeneous
systems technology also help students understand how this knowledge can be applied in practice.
They teach students to use microheterogeneous systems to create new materials, devices and
technologies that can be useful in many industries, including medicine, electronics and energy.

Another important aspect is the development of critical thinking: Studying the chemistry of
microheterogeneous systems technology requires students to develop critical thinking and analytical
skills. They must be able to analyze and evaluate various chemical processes and apply their acquired
knowledge to solve complex problems.

Preparing for Future Careers: Courses in the chemistry of microheterogeneous systems technology
can also be useful in preparing students for future careers in science and technology. This knowledge
can help them get jobs in laboratories, research centers or companies developing new materials and
technologies.

Overall, microheterogeneous systems chemistry courses play an important role in shaping students
and equipping them with the necessary knowledge and skills for a successful career in science and
technology.

Conclusions. Around the world, courses on chemistry and technology of microheterogeneous
systems for students will become increasingly important and popular [16]. With the development of
science and technology, including nanotechnology, microelectronics and materials science, new
opportunities and prospects in the field of microheterogeneous systems are emerging [17].
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Courses in the chemistry and technology of microheterogeneous systems will help students
understand the basics and principles of operation of such systems, as well as learn how to design and
create their own microheterogeneous systems. This can be beneficial for future careers in science,
engineering, medicine and other related fields [18].

In Kazakhstan, such courses can become part of a developing educational program. The country
already has and is developing centers and laboratories that are engaged in research in the field of
microheterogeneous systems [19]. Courses on chemistry and technology of microheterogeneous
systems for students can be created through the joint efforts of educational institutions, scientific
institutes and industrial enterprises [20].

Such courses will help prepare a new generation of specialists who will be ready to apply
knowledge and skills in the field of microheterogeneous systems to solve real-world problems and
challenges. In addition, the development of such courses can stimulate research and innovation in this
field, which in turn can contribute to the development of the country's scientific and technological
potential.
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KAPATBUIBICTAHY JKOHE MATEMATHUKA IIOHAEPIH
OKBITY HEI'BIHJAE OKYIIBIUIAPIbIH CbIHU TYPFBIIAH OUJIAY
JAY IBIJTAPBIH JAMBITY

Anoamna

bepinren Makamanma ka3ipri Ke3ze ©Te ©3€KTI OOJBIT CaHaJIaThIH TAKBIPHIN KapacTHIPBUIIHL.
MakanaHblH TaKbIpBIObI: JKapaThlIbICTaHy JKOHE MaTeMaTHKa TOHJCPIH OKBITY Ke3iHJe MHTEpaK-
THBTI OKBITY CTpaTerHsyIapbl apKbLIbI OKYIIBUIAPIBIH CBIHH TYPFBIIAH OWJIAy JAaFblIapbliH JaMBITY.
Henixren O6ys1 Takpipein o3ekTi? Makanama Lesson Study TocutiH yiibIMaacThIpy TOKIprOECi Kapac-
THIPBUIABI KOHE OHBI KOJJIAHYIBIH THIMIUIICT HETI3/IeNe i, OUTKEHI Ca0aKThl 3epTTEy MYFaTIMHIH
KOociOM JgaMybIHA, OHBI OKBITYFa JKoHE KoJimayra OarbITTanFaH. OKBITYIBIH OJIC-TOCUIAEPIH KETLI-
JIpyre MYMKIHIIK OepeTiH jkoHe opOip OKYIIBIHBIH OUTIM JEHIeHiH apTThIpyFa KOMEKTECETIH OKbI-
TyFa JIeTe€H KO3KapacThl e3repTy ypaici ambuiael. COHIBIKTAH, OKYIIBLUIAPIBIH JKapaThUIBICTAHY
MOHJIEpiHE KBI3BIFYIIBUIBIKTAPBIH apTTHIPY ©3€KTi OOJBIN caHamanpl. Makaiana jKapaTbUIBICTaHy
FBUTBIMBI — XUMHSI, TeOTpadusi, OMOJIOTHsI, MaTeMaTHKa IIOHICPIHIH a1aM3aTKa aiaackl ©Te 30p eKeH1
KeNnTipuiai. Atan adTaTeiH OOJicak, Kasipri O13/11H KOJIIAHBIN KXYPreH TYPMBICTAFbl 3aTTapbl- MbI3,
TaMaK ©HEpKociOi, Kip XYy, KOJJIaHATBIH JopuIepiMi3 KoHE T.0 KOINTereH 3aTTapIblH OapiIbIFbI
»KapaTbUIBICTaHy IOHEpiHe TikeNel OaianblcThl. COHIBIKTAH J1a )KapaThUIBICTaHY TIOHEPI ajamM3ar
YIIiH ©T€ MaiJalibl FBUIBIM 00tk caHanaasl. CoHai-aK MaKajaua KapaThUIbICTaHy TIOH- JepiHEeH
OKYIIIBUIAP/IBIH KbI3BIFYIIBUTBIKTAPBIHBIH TOMEH 001y ceOenTepi alKbIHIaI b, 9IeOUET- Tepre Moy
OeJiMiH/Ie XUMHUS IOHIHEH FaJIbIMIapAbIH MEKTET OKYIIIbIJIaphIHA cabaK ©Ty OapBICBIH- Ja KYPri3reH
3epTTeyJepi, XUMHUsl MOHIHEH MEKTEN OKYIIBUIAPBIHBIH KbI3BIFYIIBUIBIFBIH apPTThIpa- THIH OKBITY
TEXHOJIOTUSIApbl MEH JMICTEePl KapacThIPBUIABL. 3epTTey MICTEpiH/Ie KAkl OapIbIK JoieKTepre
YKOHE O31HIIK ToKIpuOesepre cyleHe OThIPHIIT OPTAK MAJIIMETTEp HET131H1e )KyMBICTap skacaisl. «He
ceOenTi JKapaThUIBICTAHY TIOHICPI OKYNIbUIAP YIIIH KUBIHABIK TYFBI3aJbl, OKYIIbI- JIaPJbI
KapaThUIBICTaHy TIOHJEPIHE Kalal KbI3BIKThIpA alaMbI3»? JIETeH CypaKTap/blH KayaObl TaObLIIbI
KOHE OKYIIBUIAPJIBIH KApaThUIBICTAHY TMOHJEPIHE KBI3BIFYIIBUIBIFBIH apTTHIPYFa OaFrbIT- TaJFaH
3epTTeyiaep Kyprizuial. 3epTrey oficTepiH/ie OKYIIbUIapFa MHTEPAKTUBTI OKBITY CTpAaTerus- Japbl
apKbBIJIbl JKApaThUIBICTAHY JKOHE MaTeMaTHKa MOHJAEPIH OKBITY Ke3iH/e ChIHHM OWjay JaFAbl- JapblH
JAMBITYFa KaHIIAIBIKThl KOMEKTECETiH1 OOMBIHIIA 3KCIIEpUMEHT KYprizunai. Ochl CTaHIapT- Ka
OelfiMieNTeH OKYIIbUIAp MIHACTT1 TYpE KapaThlIbICTaHy OH/IEP1 MEH MAaTeMAaTHUKaHbI TYCIHE ajajibl
KOHE KBI3BIFYIIBUIBIKTAPHI apTasl. OKyIIbLIApFa )KYPri3UIreH 3epTTeyNep apKbUIbl OKYIIBI- Jap/IbIH
KapaTbUIBICTaHy MOHAEpiHE OUTIM JIeHTreisiepi MEeH KbI3bIFYIIBUIBIKTApPbIHBIH TOMEH 001y cebenrtepi
AHBIKTAJIJIBI.

Tyiiin ce30ep: 3epTTey, apryMEHT AarAbUIapbl, NHTEPAKTHBTI OKBITY CTpaTerHsuiaphl, Kapa-
TBUTBICTAHY JKOHE MaTeMaTHKa MOHJIEPiH OKBITY, CHIHH TYpPFBIJIaH oiiay, Lesson study.
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