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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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AIIBIK OHJIAVH PECYPCTAPIbI MAHJAJAHY
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acrimpanTel, Camapa, Peceil; M. OremicoB areiHmarel barsic Kasakcran yHuBepcuTeTi, XUMHS
kadenpaceHbH OKBITYmbICEl, Opai, Kasakcran, E-mail: aigulek 26 88@mail.ru, https://orcid.
org/0009-0009-8078-6886;

MyxkameBa Manmryk MyparoBHa — M. Otemicos atbiaaarsl barsic Kazakcran ynusepcureti, Xumus
KadenpacelHbIH ara OKBITYIIBICH], Maructp, Opan, Kazaxcram E-mail: mukasheva69@gmail.com,
http://orcid.org/0009-0005-2415-6733;

Yrenkanunesa I'yabnyp M36acapoBua — M. OrtemicoB arsiHaarsl bareic Kazakcran yHuBepcureri,
XUMHUS KaepackIHbIH aFa OKBITYIIBICEL, MarucTp, Opan, Kazakcran E-mail: gulnura west@mail.ru,
http://orcid.org/0009-0009-8134-2080.

AHHoTamus: Makanajga OpraHMKaJbIK XMMHSHBI OHJIAiH OKBITY OapbIChIHIA
HMHTEPAKTUBTI TEXHOJIOTUUIAPABI KOJIIAHY Typajbl xKa3buiFad. OpraHuKaIblK XUMUS
[IOHIHJE WHTEPAKTUBTI TEXHOJIOTUSIHBI, SIFHU MOOWIIBII KOHABIPFBIHBI A aiaHybl
Typaiibl aKnapar oepinreH. COHBIMEH KaTap, OpraHuKalblK Xumus cabarbiHga QR
KO apKbUIBI MOOWMIIB/I KOHJIBIPFBIHBI, alllbIK OHJIAHH OiniM Oepy pecypcrapbiH
KOJITaHy KaHIMAJIBIKTHI THIMII €KeH1 3€PTTEIIII, HOTIKECI KOPCETIITEeH.

Kasipri yakpiTTa XuMUSUTBIK OiiM Oepy camachlH apTThIPY, OLTIM aTyIIbLIapabl
TYIFAIbIK JAaMBITY MaKCaThIHAA YKaHa KYHIBUIBIKTApAbl aHBIKTAayFa OaiIaHbICTHI
MoceleNep/Ii, COHIai-aK 01J1iM Ay IbIIap IbIH XKapaThlUIbICTaHY FUTBIMIAPhIHA JIETeH
KbI3BIFYIIBUIBIFBl MEH aJaJJIbIFbIH BIHTAJIAHABIPATBIH OKBITY CTPATETHsUIAPbIHBIH
MOceeNepiH meniesi. AIBIK OHIaiH O0151iM Oepy pecypcTapbiH KoHE HHTEPAaKTHUBTI
TEXHOJIOTUSUIIap/Ibl KOJIIaHa OTBIPHII, TOH/I MPAaKTHKaga KOJIJaHATbIH HHTEPAKTHUBTI
OKbITyFa 0Oaca Haszap aymapbuiajibl. MaKaJlaHbIH MakcaTbl — OLTIM aaylibLIapabiH
aKImapaTThIK KOMMYHHKATHBTIK TEXHOJIOTHSFA KAaTBICTHI MHTEPAKTHUBTI OLTIM Oepy
CHUIaTTaMaJIapbIHa )KOHE MTOHHIH KbI3BIKThI ©TY1HE HEri31eIIreH.

OpraHukanblK XUMHsE cabaFbIHa allbIK OHJIAMH OiiM Oepy miardopmaiapbiH,
3D rtexHonorusiapipl, COHbIH imiHAe QR koarapabl KoigaHy HUQPIIBIK
MOJIIMETTEPII Te3 JKYKTEyre THIMII JKoHE OimiM Oepy eHIMIUTITIH apTTHIPATHIHBI
Typaiisl ManimerTep OepinreH. COHBIMEH Karap, MHTEPAKTHBTI TEXHOJIOTHsIIAPIbI,
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OpTaHUKaJbIK XUMUS IMOHIHAE KOJIAaHy OiliM anyIibuiapra Aa, OKBITYIIbIFa Ja
KBI3BIKTBI JKOHE THIM/I1 OOJIBIIT TaObLIABL.

Tyiiin ce3nep: ambiK oHNaiH OiniM Oepy pecypchl, HHTEPAKTUBTI TEXHOJIOTHS,
MOOWIIBA1 KOHIBIPFBI, OPraHUKAJIBIK XUMUSL, 3€PTTEY, qr KOI.
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AHHoTammsa. B craree omnuchiBaeTcs HUCHOJIB30BAHHWE HWHTEPAKTHUBHBIX
TEXHOJIOTUH B Mpoliecce OHIAaHH-00y4YeHUs] OpraHnyeckod XuMun. B nucuurimze
«Oprannyeckass XUMHsD» JlaHa HHGOpPMaLus 00 HMCHOIb30BAaHUU HMHTEPAKTUBHBIX
TEXHOJIOTUH, TO €CTh MOOMIIBHBIX yCTpoiicTB. KpoMe Toro, Ha ypoke opraHuyecKou
XMMHUHU H3Yy4aeTcsi, HACKOJIbKO 3(p()EeKTUBHO HMCIONB30BaTh MOOWIIBHBINA TeleqoH,
OTKPBIBAIOTCS OHJIaliH-OOpa3oBarenbHble pecypchl ¢ mnomoubio QR-koma, wu
MOKAa3bIBAETCS pe3ynbTaT. B HacTosee BpeMsi XUMHUYECKoe 00pa3oBaHKEe pelaeT
BOIPOCHI, CBA3aHHBIE C BEIIBIIEHNEM HOBBIX IIEHHOCTEH C LIEJIBIO ITOBBIIIEHUS KaueCTBa
00pa3oBaHusl, Pa3BUTHEM JIMYHOCTH yYAIlUXCsl, a TaKKe CTPATerusiMu OOydeHHs,
CTUMYJIUPYIOIIMMH HWHTEPEC M TPHUBEPKEHHOCTh YYALIUXCA K ECTECTBEHHBIM
HayKaM. AKIEHT JeNaeTcs Ha HWHTEPAaKTUBHOM OOyYEHHMH C HCIOJIb30BaHUEM
OTKPBITBIX OHJIaliH-00pa30BaTeNbHBIX PECYPCOB M MHTEPAKTUBHBIX TEXHOJIOTHH,
KOTOpble TPUMEHSIOT AMCUUILIMHY Ha NpakTHKe. TakuM o0pa3oM, Leib CTaTbH
OCHOBaHA Ha HMHTEPAKTHBHBIX 00pa30BaTEJbHBIX XapaKTEPHUCTHUKAaX, CBA3aHHBIX
¢ MHPOPMAIMOHHO-KOMMYHHUKAIIHOHHBIMUA TEXHOJOTHSMH, U WHTEPECHOM Kypce
JUCLUUIITUHEL. Vcnonb30BaHne MOOWJIBHBIX YCTPOMCTB B OpPraHUYECKOH XUMHH
MOBBIILIAET CKOPOCTH O0YUYEHUS CTY/ICHTOB.

Ypoku opraHMuYecKkod XUMMH SABISIOTCS  J0KA3aTelIbCTBOM TOTO, 4TO
HCTIOJIb30BaHUE OTKPBITHIX 00pa30BaTeNbHBIX OHIaWH-IaTdopM, 3D-TexHONMOTHH,
Bkitouasi QR-kompl, 3QQeKTuBHO U1 OBICTPOH 3arpy3ku HU(QPOBBIX AaHHBIX H

163



Bulletin the National academy of sciences of the Republic of Kazakhstan

MOBBIILIAET MPOAYKTUBHOCTH 00yueHus1. Kpome Toro, ncnonb30BaHne MHTEPAKTUBHBIX
TEXHOJIOTUH Ha ypoKaxX OpraHMYecKoi XMMHUU UHTEPECHO U PE3YJIbTaTUBHO KaK JUIsS
yualuxcs, TaK 1 JJIs IpernogaBarenei.

KioueBble c10Ba: OTKPBITHIN 00pa30BaTebHBINA OHIAHH PECYPC, MHTEPAKTHBHAS
TEXHOJIOT U, MOOMJIBHOE YCTPOICTBO, OpraHnveckasi Xumus, ucciaegopanue, QR kox.

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.

MOOQOC 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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1s, 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
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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 . . . Mobile installation application, interactive
o Not using a mobile unit

criterion method

Place of Only during class time, in the Only during class time, in the classroom,

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

Time spent | The search for information is carried The time to search for information is

searching for |out only through textbooks, articles, reduced. After all, it is possible to find the

information | newspapers, magazines. necessary information in a few seconds

through the inter-net Network.

Relevance of

Information from textbooks, articles,

Through the World Wide Web, All

information | newspapers, magazines can be old- information is constantly updated.
fashioned. That is, there will be
information that is not relevant.
Availability | Information on the subject will be Information on the internet is very
of available only through a textbook and a | accessible and visually, there is a very high
information | newspaper magazine. chance that you will be able to see images,
images, layouts through special sites.
The level of | Medium and high The ability to perceive information
perception of through medium and high, but interactive
knowledge 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.

QR Code Usage in Organic Chemistry Discipline

Other Resources

Lab Work

Theoretical Materials

Assessment Tests

Video Lessons

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.

Conclusion. 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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