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Abstract. The article describes the use of interactive technologies in the course 
of online teaching of organic chemistry. In the discipline of organic chemistry, 
information is given about the use of interactive technology, that is, a mobile 
installation. In addition, in the lesson of organic chemistry, it is studied how effective 
it is to use a mobile installation, open online educational resources using a QR code, 
and the result is shown.  Currently, Chemical Education addresses issues related to 
the identification of new values in order to improve the quality of education, the 
development of students personal development, as well as learning strategies that 
stimulate students’ interest and commitment to the Natural Sciences. The emphasis 
is on interactive learning using open online educational resources and interactive 
technologies that apply the discipline in practice. Therefore, the purpose of students 
is based on interactive educational characteristics related to information and 
communication technology and an interesting course of the discipline. The use of 
mobile devices in organic chemistry increases the speed of learning by students.

Organic chemistry lessons present evidence that the use of open online educational 
platforms, 3D technologies, including QR codes, is effective for fast loading of digital 
data and increases the productivity of education. In addition, the use of interactive 
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technologies in organic chemistry is interesting and effective for both students and 
teachers.

Keywords: open online educational resource, interactive technology, mobile 
installation, organic chemistry, research, qr code.
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Аннотация: Мақалада органикалық химияны онлайн оқыту барысында 
интерактивті технологияларды қолдану туралы жазылған. Органикалық химия 
пәнінде интерактивті технологияны, яғни мобильді қондырғыны пайдалануы 
туралы ақпарат берілген. Сонымен қатар, органикалық химия сабағында QR 
код арқылы мобильді қондырғыны, ашық онлайн білім беру ресурстарын 
қолдану қаншалықты тиімді екені зерттеліп, нәтижесі көрсетілген. 

Қазіргі уақытта химиялық білім беру сапасын арттыру, білім алушыларды 
тұлғалық дамыту мақсатында жаңа құндылықтарды анықтауға байланысты 
мәселелерді, сондай-ақ білім алушылардың жаратылыстану ғылымдарына деген 
қызығушылығы мен адалдығын ынталандыратын оқыту стратегияларының 
мәселелерін шешеді. Ашық онлайн білім беру ресурстарын және интерактивті 
технологияларды қолдана отырып, пәнді практикада қолданатын интерактивті 
оқытуға баса назар аударылады. Мақаланың мақсаты – білім алушылардың 
ақпараттық коммуникативтік технологияға қатысты интерактивті білім беру 
сипаттамаларына және пәннің қызықты өтуіне негізделген.

Органикалық химия сабағында ашық онлайн білім беру платформаларын, 
3D технологияларды, соның ішінде QR кодтарды қолдану цифрлық 
мәліметтерді тез жүктеуге тиімді және білім беру өнімділігін арттыратыны 
туралы мәліметтер берілген. Сонымен қатар, интерактивті технологияларды, 
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органикалық химия пәнінде қолдану білім алушыларға да, оқытушыға да 
қызықты және тиімді болып табылады.

Түйін сөздер: ашық онлайн білім беру ресурсы, интерактивті технология, 
мобильді қондырғы, органикалық химия, зерттеу, qr код. 
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Аннотация. В статье описывается использование интерактивных 
технологий в процессе онлайн-обучения органической химии. В дисциплине 
«Органическая химия» дана информация об использовании интерактивных 
технологий, то есть мобильных устройств. Кроме того, на уроке органической 
химии изучается, насколько эффективно использовать мобильный телефон, 
открываются онлайн-образовательные ресурсы с помощью QR-кода, и 
показывается результат.  В настоящее время химическое образование решает 
вопросы, связанные с выявлением новых ценностей с целью повышения качества 
образования, развитием личности учащихся, а также стратегиями обучения, 
стимулирующими интерес и приверженность учащихся к естественным 
наукам. Акцент делается на интерактивном обучении с использованием 
открытых онлайн-образовательных ресурсов и интерактивных технологий, 
которые применяют дисциплину на практике. Таким образом, цель статьи 
основана на интерактивных образовательных характеристиках, связанных 
с информационно-коммуникационными технологиями, и интересном курсе 
дисциплины. Использование мобильных устройств в органической химии 
повышает скорость обучения студентов.

Уроки органической химии являются доказательством того, что 
использование открытых образовательных онлайн-платформ, 3D-технологий, 
включая QR-коды, эффективно для быстрой загрузки цифровых данных и 
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повышает продуктивность обучения. Кроме того, использование интерактивных 
технологий на уроках органической химии интересно и результативно как для 
учащихся, так и для преподавателей.

Ключевые слова: открытый образовательный онлайн ресурс, интерактивная 
технология, мобильное устройство, органическая химия, исследование, QR код.

Introduction. Recently, distance learning has become increasingly popular in the 
field of Education. Today, one of the global trends in the field of education is MOOC 
– Mass Open Online Courses.

MOOC differs from other online learning formats in that it is carried out on 
international or national online platforms, and any internet user can register regardless 
of their level of education, level of training, gender, age and social status.

Despite the fact that mass online courses are aimed at providing wide access 
to educational resources for various segments of the population, this format is 
increasingly used in higher education institutions as part of the educational process 
(Aspickaja, 2009).

Each teacher is faced with the task of how to maintain the interest of students, 
how to improve the quality of Education. To solve these tasks, a modern teacher 
must master both traditional and new approaches to teaching. He must constantly 
improve the methods of material transfer and master new teaching technologies. 
The main methodological innovations today are associated with interactive teaching 
methods, the use of open online educational resources. Interactive forms and teaching 
methods contribute to the activation of cognitive activity of students, independent 
understanding of educational material. Interactive methods allow you to apply and 
work out skills, new competencies (key competencies of the student: learning, search, 
thinking, cooperation). This interactive learning helps the teacher organize cognitive 
activities so that all learners are involved in the educational process (Balganova, 
et.al, 2024).

Methods. The term “interactive pedagogy” was first used in 1975 by the German 
researcher Hans Fritz. Currently, the concept of “interactive learning” is being 
formed and refined in pedagogical science.

Interactive learning is understood as a teaching method in the form of dialogue 
learning, which is carried out using information and communication tools, in which 
students learn to think critically, make thoughtful decisions, participate in discussions, 
communicate with other people. For this, individual, pair, group work is organized in 
the lessons, research projects, role-playing games are used, work with documents and 
various sources of information is carried out, creative tasks are used. In the process of 
such training, comfortable conditions are created when the student feels his success, 
intellectual abilities, which makes the learning process itself productive. M.V. Clarin 
emphasizes the need to stimulate the cognitive activity of students using various 
types of educational dialogue for this purpose, relying on imagination, analogies and 
metaphors, inferential models and working, etc (Balganova, et.al, 2024)

It is believed that the organization of interactive learning involves the use of open 
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online educational resources during the lesson, role-playing games, joint solution of 
problems based on the analysis of situations. The most modern types of interactive 
active educational methods: discussions, round tables, training sessions using an 
interactive whiteboard, open online educational resources.  Interactive methods are 
aimed at wider interaction of students not only with the teacher, but also with each 
other, as well as the dominance of student activity in the learning process. 

Interactive learning by definition of the pedagogical encyclopedic dictionary 
(Eng. interastion-interaction) - learning based on the student’s interaction with the 
learning environment, the learning environment that serves as a field of experience 
to be mastered (Ataeva, 2015).

The student becomes a full-fledged participant in the educational process, whose 
experience is the main source of learning knowledge. 

The problem of activating mental activity, developing independence and creativity 
of students has been and remains one of the most pressing problems of science. 
Universities, schools and governments have invested a lot of money in creating 
sufficient infrastructure, developing multimedia teaching materials, and equipping 
students with the necessary computers. From the very beginning, the introduction 
of information and communication technologies in education was a transition of the 
teaching and learning process from a traditional approach focused on the teacher to a 
student-centered approach with the active participation of a student coach (Sadykov, 
et al, 2019).

However, the effectiveness of training with the help of information communication 
technologies largely depends on the ability of the teacher to use the tools correctly.

The use of information and communication technologies allows students to 
share, communicate and work together at any time and everywhere. For example, 
technologies such as interactive visualization, text-to-speech tools, and computer 
modeling can provide a multimodal representation of information that contributes to 
students ‘ understanding of the curriculum in a specific context.

Describes the use of interactive technology as a transformation of learning 
procedures that involve access to advanced learning resources and content, the launch 
of cognitive processes that improve learning (for example, active communication is 
carried out compared to memorization (Sadykov, et al, 2019).

We believe that today it is possible to use interactive technologies, open 
online educational resources, such as tablets or smartphones, to develop digital 
competencies: the main technological trends in education are mobile learning, that 
is, social media tools used in online learning.

Since the introduction of information and communication technologies in 
Kazakhstan’s schools, universities, in the course of training programs in Kazakhstan’s 
schools, universities, large shortcomings have been identified. Classes include 
presentations, videos, exercises, and experiments that you can do at home using a 
special kit. If this is not enough, experiments are carried out in real laboratories so 
that participants can turn a virtual class into a real one (Sadykov et al, 2019).

Therefore, nowadays it is possible to teach organic chemistry online, using open 
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online educational platforms, through means such as a computer, tablet or mobile 
phone. Information and communication technologies are gradually penetrating 
all areas of Education. This is due to the globalization of the modern world, the 
development and availability of technologies, the release of technical means, mobile 
applications, the development of interactive educational platforms and the creation 
of various programs aimed at informatization of Education.

Teaching students the use of interactive technologies, open online educational 
resources in the process of studying organic chemistry.

The emergence of computer systems led to the compilation of a new educational 
model. And the development of internet technologies has made it possible to get 
unlimited knowledge. Currently, the interactive technological system includes the 
following:

- Education takes place in an active way;
- will have its own development;
- effective exchange of information with students in the process of obtaining 

knowledge;
- be effective in the educational process.
Interactive learning method-creates a wonderful connection between students and 

teachers, shares various ideas with each other, and makes the educational process 
more interesting. 

Thus, interactive education is the implementation of interactive tasks on an 
interactive whiteboard between students and the teacher, that is, dialogue education 
(Ardac, et al, 2005). The most basic feature of interactive education is the formation 
of a strong dialogical connection between the student and the teacher. This dialogue 
allows you to come to a common solution and solve various problems in the 
educational process.

If in the field of education, along with interactive learning technologies, mobile 
devices are used, then the educational process can be carried out at a distance. At the 
same time, we increase the cognitive qualities of students, because today students 
cannot imagine their world without smartphones and tablets (Ndibalema, 2014). 
Today, a teacher is not the only source of information, he acts as an adviser or guide 
to students. If interactive teaching methods are always used in organic chemistry, 
students learn knowledge on their own. Modern organic chemistry lessons allow 
students to develop their creative abilities. In addition, in the form of education, the 
ability to search and think, process information is developed. The use of various tools 
for the implementation of interactive learning, open online resources allows you to 
activate the attention of students in Organic Chemistry Lessons, interest knowledge 
in the subject, increase the qualities of ability formation, self-development and self-
education. 

For example, in the alkanes section of organic chemistry, as homework for 
students, alkanes can be obtained in the laboratory and given to shoot a video on their 
chemical properties. Then they upload their videos to a special site. Students watch 
this video, ask each other questions, get answers, and improve their knowledge, that 
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is, there will be a debate. At the end of the lesson, the teacher draws conclusions, 
and each student shares his thoughts. In addition, in organic chemistry, you can use 
interactive technologies to solve various problems in groups using various games, 
tests, a smartphone or tablet. The use of mobile devices in organic chemistry increases 
the speed of learning by students (Ippoliti, et al, 2022). 

Today, interactive technologies are very widely used in various areas of Education. 
In organic chemistry lessons, teachers can use various interactive teaching 

methods. For example, a round table, a debate, various games, work as a couple. 
Such interactive methods lead to an increase in the student’s development in 

society.
In organic chemistry, the use of open online educational platforms, 3D 

technologies, including QR codes, is effective for fast loading of digital data and 
increases educational productivity.  

In each interactive method, we can use our own smartphones, tablets. Students can 
search for information they need on the internet, send it to each other through various 
social networks, and exchange knowledge. They will develop their knowledge by 
creating various video lessons and slides (Scheufele, et al, 2019).

Results. The use of various tools for the implementation of interactive learning in 
the lesson of organic chemistry allows you to activate students ‘ attention, increase 
their interest in studying the discipline and form the ability to self-development 
and self-education. Through the systematic use of interactive methods, students ‘ 
interest in the subject taught through the tools used in everyday life increases. The 
relevance of the study is that the rapid development of information technologies 
and Communication Systems has brought new opportunities for rethinking the 
information environment of modern society and technological progress. Students use 
interactive installations, open online educational resources, it is effective in terms of 
time, in terms of obtaining knowledge. In addition, the time to search for information 
is reduced, because it is possible to find information in seconds via the internet.

Through the World Wide Web, all information is constantly updated. Therefore, 
the information found through the internet becomes new and relevant. The ability to 
view information on the internet in a very accessible and visual form, images, videos, 
layouts through special sites is very high, and students have an increased visual 
memory. Students are interested in learning through interactive technologies. In the 
lesson of organic chemistry, it was studied how effective it is to use an open online 
educational resource, QR code and mobile installation. We conducted research in 
organic chemistry lessons using open online educational resources, a QR code and a 
mobile device, and without using this interactive technology.

As a result of the study, the use of a mobile unit gave positive results. This is 
due to the fact that classes are held in a comfortable environment in the classroom, 
not only during class hours, but also where there are various social networks, on 
internet platforms, that is, education takes place where there is every internet. That 
is, education and education are not limited. And, in the absence of the use of a mobile 
installation, education is limited only to the audience. In addition, the search for 



168

Bulletin the National academy of sciences of the Republic of Kazakhstan

information is limited only to books, newspapers, magazines. Therefore, it was very 
effective to use interactive equipment in our lessons. The result was as you can see 
in the following table 1. 

Table 1 - the result of the study of the use of open online educational resources, QR code and mobile 
installation in the lesson of organic chemistry

Evaluation 
criterion Not using a mobile unit Mobile installation application, interactive 

method
Place of 
Education

Only during class time, in the 
classroom, at school. 

Only during class time, in the classroom, 
not at school. In addition, various social 
networks, the internet in Platt-forms. That 
is, the educational sphere is everywhere.

Time spent 
searching for 
information

The search for information is carried 
out only through textbooks, articles, 
newspapers, magazines.

The time to search for information is 
reduced. After all, it is possible to find the 
necessary information in a few seconds 
through the inter-net Network.

Relevance of 
information

Information from textbooks, articles, 
newspapers, magazines can be old-
fashioned. That is, there will be 
information that is not relevant.

Through the World Wide Web, All 
information is constantly updated. 

Availability 
of 
information

Information on the subject will be 
available only through a textbook and a 
newspaper magazine.

Information on the internet is very 
accessible and visually, there is a very high 
chance that you will be able to see images, 
images, layouts through special sites.

The level of 
perception of 
knowledge

Medium and high The ability to perceive information 
through medium and high, but interactive 
technologies increases.

 
Thus, students’ ability to name chemical phenomena, chemical laws from the 

world around them and apply them in life in the chemical direction require teachers 
of organic chemistry to pay special attention to innovative teaching methods.

Figure 1. Areas of application of QR codes in the discipline of organic chemistry
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Discussion. The diagram shows the areas of application of QR codes in the 
discipline of organic chemistry. The usage is distributed as follows:

1. Laboratory work (35%): QR codes are used for quick access to instructions, 
experiment protocols or video tutorials on conducting experiments.

2. Theoretical materials (25%): Links to articles, electronic textbooks or additional 
resources for in-depth study of theory.

3. Video lessons (20%): Easy access to educational videos and animations 
demonstrating chemical reactions.

4. Assessment tests (15%): QR codes direct students to tests to test their 
knowledge.

5. Other resources (5%): They include access to applications, interactive models, 
and external educational platforms.

The diagram highlights that the main emphasis in using QR codes is on the 
practical and theoretical aspects of learning.

Cоnclusion. Looking at the table above, we came to the conclusion that it is very 
effective to use interactive technologies, that is, mobile installations, open online 
educational resources in the lesson of organic chemistry. This is due to the fact that 
students are more interested in learning and more connected with the teacher. Such 
interactive technologies allow you to quickly perceive knowledge, reducing the time 
of searching for information. In addition, students can sit in different places and 
exchange knowledge with each other. As a result of the study, we noticed that in 
the lesson of organic chemistry, the use of interactive technologies increases students 
‘ interest in knowledge, the lesson is held in an interesting format, they quickly find 
information and save time, students have an increased desire to do independent work 
and search.
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For information on Ethics in publishing and Ethical guidelines for journal publication 
see http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/
ethics.

Submission of an article to the National Academy of Sciences of the Republic of 
Kazakhstan implies that the work described has not been published previously (except in the 
form of an abstract or as part of a published lecture or academic thesis or as an electronic 
preprint, see http://www.elsevier.com/postingpolicy), that it is not under consideration for 
publication elsewhere, that its publication is approved by all authors and tacitly or explicitly 
by the responsible authorities where the work was carried out, and that, if accepted, it will 
not be published elsewhere in the same form, in English or in any other language, including 
electronically without the written consent of the copyright-holder. In particular, translations 
into English of papers already published in another language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, 
fraudulent data, incorrect interpretation of other works, incorrect citations, etc. The National 
Academy of Sciences of the Republic of Kazakhstan follows the Code of Conduct of the 
Committee on Publication Ethics (COPE), and follows the COPE Flowcharts for Resolving 
Cases of Suspected Misconduct (http://publicationethics.org/files/u2/New_Code.pdf). To 
verify originality, your article may be checked by the originality detection service Cross 
Check http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide 
corrections, clarifications, retractions and apologies when needed. All authors of a paper 
should have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant 
published works which are not yet cited. Reviewed articles should be treated confidentially. 
The reviewers will be chosen in such a way that there is no conflict of interests with respect 
to the research, the authors and/or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and 
they will onh accept a paper when reasonably certain. They will preserve anonymity of 
reviewers and promote publication of corrections, clarifications, retractions and apologies 
when needed. The acceptance of a paper automatically implies the copyright transfer to the 
National Academy of sciences of the Republic of Kazakhstan.

The Editorial Board of the National Academy of sciences of the Republic of Kazakhstan 
will monitor and safeguard publishing ethics.
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