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Қазақстан Республикасы Ұлттық ғылым академиясы «ҚР ҰҒА Хабаршысы» ғылыми 
журналының Web of Science-тің жаңаланған нұсқасы Emerging Sources Citation Index-те 
индекстелуге қабылданғанын хабарлайды. Бұл индекстелу барысында Clarivate Analytics 
компаниясы журналды одан әрі the Science Citation Index Expanded, the Social Sciences 
Citation Index және the Arts & Humanities Citation Index-ке қабылдау мәселесін қарастыруда. 
Web of Science зерттеушілер, авторлар, баспашылар мен мекемелерге контент 
тереңдігі мен сапасын ұсынады. ҚР ҰҒА Хабаршысының Emerging Sources Citation Index-
ке енуі біздің қоғамдастық үшін ең өзекті және беделді мультидисциплинарлы контентке 
адалдығымызды білдіреді. 

НАН РК сообщает, что научный журнал «Вестник НАН РК» был принят для 
индексирования в Emerging Sources CitationIndex, обновленной версии Web of Science. 
Содержание в этом индексировании находится в стадии рассмотрения компанией 
Clarivate Analytics для дальнейшего принятия журнала в the Science Citation Index Expanded, 
the Social Sciences Citation Index и the Arts & Humanities Citation Index. Web of Science 
предлагает качество и глубину контента для исследователей, авторов, издателей и 
учреждений. Включение Вестника НАН РК в Emerging Sources Citation Index демонстрирует 
нашу приверженность к наиболее актуальному и влиятельному мультидисциплинарному 
контенту для нашего сообщества.

NAS RK is pleased to announce that Bulletin of NAS RK scientific journal has been accepted 
for indexing in the Emerging Sources Citation Index, a new edition of Web of Science. Content 
in this index is under consideration by Clarivate Analytics to be accepted in the Science Citation 
Index Expanded, the Social Sciences Citation Index, and the Arts & Humanities Citation Index. 
The quality and depth of content Web of Science offers to researchers, authors, publishers, and 
institutions sets it apart from other research databases. The inclusion of Bulletin of NAS RK in the 
Emerging Sources Citation Index demonstrates our dedication to providing the most relevant and 
influential multidiscipline content to our community.
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TEACHING STUDENTS OF PEDAGOGICAL UNIVERSITIES METHODS OF TEACHING 
CHEMISTRY AT SCHOOL

 
Abstract. Teaching students of pedagogical universities the methodology of teaching chemistry at school 

implies mastering modern skills and techniques, chemical terms, school chemistry course. Let’s list the main 
chemical terms and concepts used in the media: amorphous substance, analysis, anode, atom, aerosols, metal 
ions, catalysts, acid, minerals, trace elements, molecule, etc. It is also useful to study term “nanotechnology”, 
which is very relevant in modern conditions. Do not forget about the periodic table of D.I. Mendeleev, the 
names of chemical elements, their position in the table. For convenience, you can compile a glossary of the 
basic terms and concepts of the school curriculum of inorganic and simple organic substances. Unfortunately, 
biologically active substances are unknown to school graduates, because they have a rather complex structure. 
Another thing is the knowledge about hormones, the existing scheme of the damaging effect of drugs and the 
therapeutic effect of some of the most important drugs. It is well known that the totality of the main natural 
and synthetic materials widely used in modern technology and digitalization is not studied at all in modern 
schools. Now on the Internet any student can find materials about chemical and technological processing of 
substances or their mixtures. 

Key words: secondary education, chemistry, pedagogical methods, modern technologies, field of 
knowledge, concepts in chemistry, integration, abstract concepts, grade levels, curriculum.
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ПЕДАГОГИКАЛЫҚ БАҒЫТТАҒЫ ЖОО СТУДЕНТТЕРІНЕ  МЕКТЕПТЕГІ  ХИМИЯ 
ПӘНІНІҢ ӘДІСТЕМЕСІН ОҚЫТУ

Аннотация. Педагогикалық жоғары оқу орындарының студенттерін мектепте химияны оқыту 
әдістемесіне үйрету заманауи дағдылар мен әдістемелерді, химиялық терминдерді игеруді, сондай-
ақ мектептегі химия курсын игеруге талпыныстарды білдіреді. Біз бұқаралық ақпарат құралдарында 
қолданылатын негізгі химиялық терминдер мен ұғымдарды тізімдейміз: аморфты зат, талдау, анод, атом, 
аэрозольдер, металлы, иондары, катализаторлар, қышқыл, минералдар, микроэлементтер, молекула 
және т.б. қазіргі жағдайда өте өзекті «нанотехнология» терминін зерттеу пайдалы болғанын білеміз. 
Мерзімді кесте туралы ұмытпаңыз Д.И. Менделеев, химиялық элементтердің атаулары, олардың 
кестедегі орны. Ыңғайлы болу үшін сіз органикалық емес және қарапайым органикалық заттардың 
мектеп бағдарламасының негізгі терминдері мен тұжырымдамаларының глоссарийін жасай аласыз. 
Өкінішке орай, биологиялық белсенді заттар мектеп түлектеріне белгісіз, өйткені олар өте күрделі 
құрылымға ие. Тағы бір нәрсе, гормондар туралы білім, есірткінің зиянды әсерінің қолданыстағы 
схемасы және кейбір маңызды дәрі-дәрмектердің емдік әсері. Қазіргі заманғы технологиялар мен 
технологияда кеңінен қолданылатын негізгі табиғи және синтетикалық материалдардың жиынтығы 
Қазіргі мектептерде мүлдем зерттелмейтіні белгілі. Енді интернеттен кез-келген оқушы заттарды 
немесе олардың қоспаларын химиялық және технологиялық өңдеу туралы материалдарды таба 
алады. Содан кейін қолмен, үйде әр түрлі қоспалар жасау және т.б. екінші жағынан, оқушылар 
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қымбат металды сынау, жуғыш заттар, кір жуғыш ұнтақтар, құрғақ тазалау сияқты ұғымдармен таныс 
болады. Жалпы алғанда, мектептегі химия курсы мен химиялық терминдер мен ұғымдар арасындағы 
байланысқа қатысты қолайсыз жағдай бар.

Түйінді сөздер: орта білім, химия, педагогикалық әдістер, заманауи технологиялар, білім саласы, 
химиядағы ұғымдар, интеграция, дерексіз ұғымдар, оқу деңгейлері, оқу жоспары.
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ОБУЧЕНИЕ СТУДЕНТОВ ПЕДАГОГИЧЕСКИХ ВУЗОВ МЕТОДИКЕ ПРЕПОДАВАНИЯ 
ХИМИИ В ШКОЛЕ

Аннотация. Обучение студентов педагогических вузов методике преподавания химии в школе 
подразумевает овладение современными навыками и методиками, химическими терминами, а также 
школьного курс химии. Перечислим основные химические термины и понятия, используемые в СМИ: 
аморфное вещество, анализ, анод, атом, аэрозоли, ионы металлов, катализаторы, кислота, минералы, 
микроэлементы, молекула и т.д. Также нелишним будет изучение термина «нанотехнология», очень 
актуального в современных условиях. Не стоит забывать о периодической таблице Д.И.  Менделеева, 
названиях химических элементов, их положении в таблице. Для удобства можно составить глоссарий 
основных терминов и понятий школьной программы неорганических и несложных органических 
веществ. К сожалению, биологически активные вещества неизвестны выпускникам школы, потому 
что они имеют достаточно сложное строение. Другое дело, знания о гормонах, существующей схеме 
поражающего действия наркотиков и лечебного действия некоторых важнейших лекарственных 
препаратов. Общеизвестно, что совокупность основных природных и синтетических материалов, 
широко используемых в современной технике и технологии, в современных школах вообще не 
изучается. Сейчас в Интернете любой школьник может найти материалы о химико-технологической 
переработке веществ или их смесей. Затем изготовить в кустарных, домашних условиях всевозможные 
смеси и т.д. С другой стороны, школьникам знакомы такие понятия, как проба драгоценного металла, 
моющие средства, стиральные порошки, химчистка. В целом наблюдается неблагополучное положение 
в отношении связи между школьным курсом химии и химическими терминами и понятиями. 

Ключевые слова: среднее образование, химия, педагогические методы, современные технологии, 
область знаний, понятия в химии, интеграция, абстрактные понятия, уровни обучения, учебный план.

The relevance of the topic. Our article reveals the basics of methods of teaching students of pedagogical 
universities chemistry at school. The problem is what exactly should be done to enrich the school chemistry 
course and in what form it should be done, during the lesson [1, P.351]. 

Usually, the study of this course named “Methods of teaching chemistry” begins with familiarization with 
the educational program. Students compare different models, collect the necessary information, and compare 
them. Real application is the last phase of the learning cycle, when students apply the concepts they have 
learned to various situations. Using a case study, they answer the questions posed. Then they formulate their 
own questions.

The developing system of continuous chemical and pedagogical education imposes new requirements for 
the professional training of students (bachelor’s degree, master’s degree, and PhD degree), the method of 
teaching [2, P.114]. 

We would like to notice about the multilingual education in the modern conditions. Multilingual education 
is considered as one of the ways to ensure the quality of higher education, which should correspond to the 
values, goals and objectives of the students, the labor market of educational services and society as a whole. 
The problem of the quality of higher education is provided by the totality of all its components of means 
and technologies, used to create the conditions that guarantee the achievement of such level of training 
of specialists that meets the standards, criteria or standards, set by the society. The quality of training of 
the specialists is achieved with the assistance of the educational system. The trinity of languages at the 
present stage is one of the directions of our state’s policy in the field of education and the formation of a 
comprehensively developed personality. Multilingualism will expand the mechanism of exchange between 
the teachers and students of foreign universities with Kazakh universities.
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Of course, this will directly affect the generally accepted approaches, traditions, standards and features 
of training future specialists. At the forefront is creative thinking, tolerance, the ability to respond to social 
changes, the policy of ongoing reforms, new requirements. Many specialists, who speak foreign languages 
and teaching chemistry, are now in demand abroad, give lectures there, and conduct classes. Every year, 
foreign specialists come to our country for international exchange, who trains our students in the necessary 
specialties. Of course, the requirements for specialists in terms of methodology of teaching and learning 
are increasing. In the context of globalization, education acquires new features, properties; erudition, 
multilingualism, etc. are put at the forefront. The training of primary education teachers in the conditions of 
multilingualism is reaching a qualitatively new level. Testing and cross-sections of knowledge are conducted 
everywhere, which imposes a special responsibility on the students. Professional competencies reflect the 
subject-activity component of the professional education. The student is preparing for such activities as: 
pedagogical; cultural; educational; research [3, P.369]. 

The modern system of learning chemistry in English language supposes the new standards, creativity, 
deep connection between the teacher and student. Student centrism now is the main part in educational 
system. The links between staff and students are very closely and reflect the effectiveness of the activity of 
the teachers. Every year the technologies of studying of the foreign languages have changed. Theories and 
methods of teaching chemistry are an important innovative academic discipline in a modern pedagogical 
university [4, P.340].

In this article the methodological basis is based on the ideas of the teaching students of pedagogical 
universities methods of teaching chemistry at school, polylingual approach, revealing the dialogical nature 
and multiculturality. The main method was the study of scientific and theoretical materials. The analysis 
method was used in the formulation of the proposed new technologies during the independent development, 
as well as in the formulation of proposals for the development and adoption in the new circumstances. So 
were used the following methods: logical method; system method; legal method; historical method. The 
research methodology is based on the dialectical method, freed from materialistic or idealistic monism and 
based on the pluralistic, multilinear interdependence of all social phenomena. We also used the method of 
dialectical interdependence and interaction of methods: theoretical and empirical, induction and deduction, 
analytical, comparative methods. The specificity of theoretical and methodological training of students has 
an integrative character and a professional and practical orientation [5, P.285].

The study of the “Theory and methodology of teaching Chemistry” is based on the integration of 
knowledge of subjects of humanitarian, cultural, socio-economic, psychological, pedagogical, natural science 
fields, as well as on the close connection of theory with the practice of chemical education in modern primary, 
secondary and higher schools.

There is quite important to develop the peculiarities of primary school Chemistry teacher training in 
multilingual education to the success of the entire learning process. On December 31, 2019, the Government 
of the Republic of Kazakhstan approved the State Program for the Implementation of the Language Policy 
in the Republic of Kazakhstan for 2020-2025. In the modern world today, there is a clear need to review due 
to the short duration of the terms of mastering. Therefore, the issue of the students’ autonomy in studying the 
subject and their responsibility for the result of studying has become of particular importance in recent years. 
A modern qualified specialist should be able to study independently [6, P.303].

Most scientists understand learning strategies as special actions, behaviors and steps. These strategies 
can facilitate the use of the language being studied. In other words, strategies they are learning tools aimed 
at the subject of learning. They are necessary for the development of communication skills; it is trivialized 
as an aspect of the student’s autonomy. Since graduates of a pedagogical university (bachelors, masters, 
and doctors) are included in the near future in educational activities in a market economy and competition, 
they should know the didactic, methodological and technological foundations of teaching chemistry; be able 
to take into account and use the specifics of these fundamentals of chemistry teaching; possess the ability 
and willingness to apply holistically professional pedagogical, didactic-methodical, chemical knowledge [7, 
P.121].

A distinctive feature of the current stage of the development of the society is the rapidly unfolding
innovative transformations of various spheres of human life, including social. Society and the state today 
require a person to be able to socialize in a rapidly changing society, to possess universal methods of action. 
This is one of the reasons why, regardless of the classifications of key competencies, most scientists pay a 
significant place to social competence as a readiness and ability for social interaction of the unity of social 
adaptation and mobility. Professional and methodological training of students aimed at the formation of 
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general cultural, general professional and subject (chemical and methodological) competencies is based on 
an integrative methodology [8, P.64].

The disclosure of the content of the “Theory and methods of teaching chemistry” is based on ideas 
consistency (integrity training, education and development, the integrity of teaching and learning), the 
complexity of applying a variety of teaching tools, as well as the orientation of education (moral, value-
semantic, cultural, patriotic, student-centered, interdisciplinary, research, project activity, socio-practical, 
etc.) [9, P.148].

In the field of Chemistry in English, the competence approach has long been reflected (D.K. Sadirbekova, 
A.B. Tasova, A.R. Boranbayeva, Sh.T. Shayakhmetova, G.G. Zhusupbekova, A.R. Rymkhanova, Sh.M. 
Тurebayeva, Zh.A. Abdukadirova, etc.). Innovations in the modern global strategic just preparing students for 
real intercultural communication (G.K. Ibragimova, M.K. Bisenbayeva, Zh.M. Saurykova, A.S. Stambekova, 
S.M. Kerimova, G.M. Tekesbaeva, Zh.M. Duisebekova, G.E. Коzhabergenova, V.P. Bespalko, etc.).
The importance of the multilingual environment is determined by the expansion of socio-communicative
technologies.

Didactics of chemistry is one of the modern pedagogical sciences with a specific object and subject of 
research. On the other hand, the didactics of chemistry is a new academic discipline, the knowledge of which 
is necessary for a modern chemistry teacher, bachelors and masters of education (and science), students of the 
faculties of Chemistry and Biology [10, P.264].

In the modern conditions the methods of teacher training primary education in a multilingual environment 
allow us to understand the specific role of the reforms in the society, its influence into the primary education. 
The foreign experience in these field testimonies about the abilities to use creative thinking, case study, brain 
storming, etc. in order to achieve high standards of teaching. Recently, the status of a foreign language in the 
Kazakh society has changed significantly. In the conclusion we would like to stress that inclusive multilingual 
education in primary school show the priority of the foreign languages as well. Primary education with 
cognitive flexibility, social integration of language and culture must connect the languages and culture in the 
society.  

Materials and methods of research. The research uses such methods as historical, system-structural, 
comparative-legal, logical, concrete-sociological, complex research of scientific sources, induction and 
deduction, and analysis of statistical data. Recently, the problem of standardization became very important.  
As it is well-known, the chemistry in English, its communicative competence has diverse components in 
its structure: language (linguistic) competence, speech competence, intercultural (socio-cultural, foreign 
cultural) competence, compensatory competence.

Research results. In the modern pedagogical school, there are the following famous Russian teachers-
chemists: B.V. Nekrasov, N.L. Glinka, M.H. Karapetyants, S.A. Shchukarev, etc. Our contemporaries in the 
field of teaching methodologists are such well-known practices as G.M. Chernobelskaya, D.P. Erygin, O.S. 
Zaitsev, N.E. Kuznetsova, M.S. Pak, E.E. Minchenkov, A.A. Makarenya, E.G. Zlotnikov, P.A. Orzechowski 
and many others. Foreign teachers of chemistry include L. Pauling, D. Campbell, G. Seaborg. S.G. 
Shapovalenko, D.M. Kiryushkina, Yu.V. Khodakova, L.A. Tsvetkova, etc. Moreover, there are the favorite 
Kazakhstan’s scholars:  J.A. Abilov, S.M. Adekenov, A.K. Baeshova, N.A. Baitenov, A.B. Bekturov, B.A. 
Beremzhanov, F.B. Bizhanov, Y.A. Buketov, A.M. Gazaliev, E.M. Shaikhutdinov, A.S. Shayakhmetov, and 
others. In the status of many schools has led to the introduction of new curricula. 

Currently, the reform of the training system for future teachers involves the use of new approaches, creative 
thinking, tolerance, knowledge of foreign languages, etc. Teachers of chemistry should be comprehensively 
educated professionals, experienced teachers, have personal qualities. Syllabuses and educational and 
methodological complexes of disciplines should clearly reflect the goals and objectives, the policy of 
conducting classes and the mechanism for assessing the knowledge of staff. Students are required to fully 
master the course, all the necessary subjects in such a way that they can then effectively apply their theoretical 
knowledge in practice.

Future teachers of chemistry, basically, will subsequently perform job at the schools; therefore, the 
acquired skills and abilities within the walls of educational institutions will allow them to pass on their 
experience to subsequent generations of bachelor, master and PhD degree. The professional activity of 
specialists in chemistry in the conditions of modern reform and modernization presupposes the existence of 
a comprehensively organized educational process, effective cooperation based on the principles of tolerance 
and mutual assistance.

In recent years, in order to improve the pedagogical training of teachers of chemistry, a system for 
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strengthening this discipline has been developed and introduced into the practice, the interaction of schools 
with state agencies has been strengthened, the practice of applying the norms of international humanitarian 
law and responsibility for them is being improved violation, the mechanism for bringing military personnel 
to various types of responsibility has been specified, control over the execution and responsibility of teachers 
of chemistry for the implementation of decisions, orders and directives granted by law has been tightened, the 
level of training and education of personnel has been increased, prepared and implemented instructions on 
pedagogical work for the teachers of chemistry on restoring knowledge in the troops, modern information has 
been organized, timely legal assistance is provided to military personnel, their family members and civilian 
personnel (I.V. Agapov, S.V. Aleshin, O.A. Vorobyev, A.A. Balakhovsky, A.V. Drummers, N.F. Kotov, N.S. 
Kravchuk, A.V. Barabanshchikov, V.P. Bespalko, V.I. Vdovyuk, V.A. Adolf, etc.).

There are several peculiarities, which are characterizing the procedure of the preparation of the teachers of 
chemistry: creativity, tolerance, physical abilities, etc. The educational process is carried out in the unit; the 
features of the pedagogical influence for the successful solution of educational tasks, etc.

Professional education and teaching in the higher education universities supposes the flexible contact 
between the stuff and future officer, the cooperation and exchange of the knowledge, on the basis of the aims 
and tasks.

The main place belongs to the methodic of the lesson: quiz, tests, oral topic, essay, report, presentation, 
case study, etc.; these different forms allow preparing well-educated modern teachers of chemistry in the 
conditions of the reforms in our society. Moreover, the future teachers of chemistry will share their professional 
competency with other teachers. 

We would like to remind about the significance and importance of the Concept of the Legal Policy of 
the Republic of Kazakhstan until 2030, where was fixed about the preparation of intelligent personnel in all 
fields. New model of education is directed to the training of comprehensively educated person. 

The process of the preparation of the future officers, in accordance with the policy of reforms in our 
society, means the long procedure of training not only in the classrooms, but in the practice also.

Modern requirements for the professional training of chemistry teachers are determined by the components 
of the State educational standard of General education, the introduction of specialized education with the 
mandatory introduction of elective courses, the variability of school curricula. 

Conclusion. Our research is an examination of the problem of the methods of teaching chemistry in 
pedagogical science that studies the content of school the process of mastering the subject by the students. 
The study of the didactics of chemistry at a pedagogical university is necessary to ensure the quality of 
professional and methodological training of chemical teachers who are able to competently carry out subject 
training, development and education of students of traditional and innovative schools. The dominant role of 
the didactics of chemistry in the professionalization of chemists-teachers is associated with the possibility 
in the process of studying it at the university to reveal the most important triune educational (teaching, 
educating, developing) functions of a teacher in the educational practice of a modern school.
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