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Abstract. This article provides a scientific and theoretical analysis of the role and
significance of educational platforms based on artificial intelligence technologies in the process
of teaching chemistry. The study highlights the possibilities of individualizing education,
organizing virtual laboratories, modeling complex chemical processes, and automating the
assessment process using artificial intelligence. It also substantiates the impact of these
technologies on the quality of students' knowledge, independent thinking skills, and motivation
in science.
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AHHOTauMA. B faHHOU cTaTbe MpeJCTaB/eH HAyYHO-TEOPETHUYECKUN aHaIU3 POJH U
3HaueHHUs 06pa3oBaTebHbIX IJIaTGOPM Ha OCHOBE TEXHOJIOTUH UCKYCCTBEHHOTO UHTEJIJIEKTA
B Ipollecce TMpenojiaBaHUs XHWMHUU. B HcciefoBaHUM OCBELAIOTCA BO3MOKHOCTH
VMHWBUAYaJIN3al M1 00y4yeHUs], OpraHM3aly BUPTYaJlbHbIX J1ab0paTOPUi, MOJEIMPOBAHUS
CJIOXKHBIX XMMHYECKUMX IIpOLEeCcCOB M aBTOMAaTM3alMM [polecca OLEeHUBAHUA C
MCIO0JIb30BAaHUEM HCKYCCTBEHHOIO HHTeJIeKTa. Takke OOOCHOBBIBA€TCS BJIMSIHME 3THUX
TEXHOJIOTUM Ha KauyeCTBO 3HAHUM y4dalllUXCs, HaBbIKK CaMOCTOSTEJBHOTO MBIIJIEHUs U
MOTHBALUIO K U3YYEHHNIO eCTECTBEHHbIX HayK.

KiloyeBble cjl0Ba: KCKYCCTBEHHBIM MHTe/VIEKT, LudpoBble o06pa3oBaTesbHbIE
naTGopMbl, XMMHUYeCcKoe 06pa3oBaHue, alalTUBHOe 00y4YyeHUe, BUPTya/ibHas JlabopaTopus,
MHHOBAlMOHHas NeJlaroruka.

Introduction. Today, the education system is undergoing a fundamental renewal under
the influence of rapidly developing information and communication technologies. In particular,
the introduction of artificial intelligence technologies into the educational process is shaping
new approaches to the methodology of teaching subjects. Chemistry is characterized by
complex theoretical concepts, abstract modeling and experience-based. Therefore, the use of
modern, interactive and flexible educational tools is of great importance for its effective
teaching.

Artificial intelligence-based educational platforms allow for the organization of education
in chemistry, taking into account the individual characteristics of students. This eliminates the
limitations of traditional teaching methods and improves the quality and efficiency of
education.

Artificial intelligence-based educational platforms are digital systems that analyze the
level of knowledge, learning speed and errors of students, and can automatically adapt the
content of education. These platforms rely on machine learning, algorithmic analysis, and big
data processing technologies.
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In chemistry education, such platforms determine the level of students' mastery of the
subject and offer additional explanations, individual exercises, and reinforcing tasks. As a
result, the educational process takes on a student-centered form. It is natural that students have
different levels of knowledge and logical thinking abilities when studying chemistry. Artificial
intelligence platforms analyze the level of mastery of each student and form a suitable
educational path for him. This allows the student to master the topics that are causing
difficulties in more depth.

Experimental training plays an important role in chemistry. However, in real laboratory
conditions, safety issues, material and technical support, and time constraints create problems.
With the help of virtual laboratories based on artificial intelligence, students will have the
opportunity to observe chemical reactions in a safe environment, conduct experiments and
analyze the results.

Understanding the structure of atoms and molecules, reaction mechanisms and energy
processes is a challenge for students. Artificial intelligence platforms express these concepts in
a clear and understandable form through 3D models, animations and interactive graphics. This
develops chemical thinking and imagination.

Artificial intelligence technologies make the process of assessing student knowledge more
accurate and transparent. By analyzing the results of tests and assignments, the student's
strengths and weaknesses are identified. The teacher will be able to effectively plan an
educational strategy based on this information [1].

Research methodology and literature review. This study was aimed at determining
the impact of artificial intelligence-based educational platforms on the teaching process of
chemistry and assessing their pedagogical effectiveness. The research process was organized
on the basis of an integrated approach, in which theoretical and empirical research methods
were used in harmony.

At the theoretical stage, a systematic analysis of scientific literature on artificial
intelligence, digital education, and chemistry teaching methodologies was carried out. By
studying domestic and foreign scientific sources, the development trends of artificial
intelligence technologies in the field of education, their possibilities for application in chemistry
education, and didactic features were identified. These analyses served to form the conceptual
basis of the study.

In the empirical research process, observation, comparison, and generalization methods
were used. In particular, chemistry lessons using artificial intelligence-based educational
platforms were compared with traditional teaching methods. The level of students' knowledge
acquisition, activity in the lesson process and independent work skills were studied.

Also, the changes observed in the learning process were summarized using an analytical
and statistical approach. The research methodology was based on an interdisciplinary
approach and was carried out within the framework of the integration of pedagogy, information
technology and chemistry. This ensured the scientific validity of the research results.

As part of this study, a number of scientific sources were analyzed in order to determine
the effectiveness of artificial intelligence-based educational platforms in the process of teaching
chemistry. In particular, special attention was paid to the works of Erkinov A.K, Saparov B.].,
Sabirova D.A. and Khanbabayev X.
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Erkinov A.K. and Saparov B.J. comprehensively studied the role and pedagogical
significance of artificial intelligence technologies in the education system. Their study notes
that artificial intelligence platforms allow for individualization of the learning process,
improvement of students' knowledge and skills, and simplification of complex chemical
concepts through visual and interactive tools. As the authors note, artificial intelligence
technologies do not completely replace the role of the teacher, but rather complement it as an
effective pedagogical assistant.

Sabirova D.A. has conducted an in-depth analysis of the issues of using artificial
intelligence technologies in a digital educational environment. According to her, virtual
laboratories and interactive classes increase students' interest in chemistry, facilitate the
mastery of complex concepts, and develop independent thinking skills. At the same time, the
author notes that the lack of technical infrastructure and low digital competence of teachers
can limit the effectiveness of Al platforms.

Khanbabayev Kh., studying the pedagogical capabilities of modern educational platforms,
emphasized that they make the teaching process interactive and interesting, increase the
activity of students and their ability to work independently. The author also notes that artificial
intelligence platforms, without completely replacing the work of the teacher, effectively assist
in methodological and organizational processes [3].

As a result of the analysis of these sources, it was found that artificial intelligence-based
educational platforms provide opportunities for individualizing the learning process,
facilitating complex chemical concepts using interactive and visual tools, and encouraging
independent work of students. At the same time, there are some limitations associated with the
technical infrastructure and the digital potential of teachers. The results show that artificial
intelligence platforms can be used as an effective tool to complement the work of the teacher
in chemistry education.

Results and discussion. The results of the study showed that the use of artificial
intelligence-based educational platforms leads to significant positive changes in the process of
teaching chemistry. First of all, it was observed that the level of students' mastery of theoretical
knowledge increased. Complex chemical concepts, including the structure of atoms and
molecules, reaction mechanisms, and the process of working with formulas, were easier to
understand through interactive tools.

According to the results obtained, artificial intelligence platforms allow organizing the
educational process taking into account the individual characteristics of students. The
customized tasks offered by the platform developed students' independent thinking skills and
strengthened their analytical approach to problem situations.

The use of virtual laboratories was an important factor in increasing the effectiveness of
practical classes. Students had the opportunity to try experiments in a virtual environment that
were difficult or dangerous to perform in real conditions. This, along with the formation of their
experimental skills, increased their interest in science.

Also, Al-based educational platforms do not limit the role of the teacher, but rather
complement it as an effective pedagogical assistant. The teacher will have the opportunity to
spend less time on assessment and monitoring processes and focus more on deepening
students' knowledge and educational aspects.
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However, some problems were also identified during the study. The insufficient
development of technical infrastructure and low digital competence of teachers may hinder the
full use of Al platforms. Therefore, improving the skills of teachers and strengthening technical
support are of great importance for the effective introduction of these technologies into
chemistry education.

Al-based platforms provide an integral connection between theoretical knowledge and
practical exercises in teaching chemistry. Students develop the skills of independent learning,
analysis of problem situations, and drawing scientific conclusions. It also increases the
interactivity of the teaching process, and students' interest and motivation in science increase.
[tis also worth noting that artificial intelligence (Al) plays an important role in the development
of chemistry. It allows for the rapid and accurate analysis of large amounts of chemical data,
and the simulation of molecular structures and reactions. Al accelerates the discovery of new
materials and compounds, the analysis of molecular interactions, and the testing of innovative
materials. It is also useful in studying the mechanisms of chemical reactions and determining
effective reaction pathways. From a safety perspective, Al helps to predict harmful or
dangerous reactions and assess the potential hazards of chemical compounds. In this way, Al
serves as a key tool in the field of chemistry for analyzing data, creating new materials,
controlling reactions, and reducing risks.

There are some problems in the introduction of artificial intelligence technologies into
chemistry education. In particular, the insufficient development of technical infrastructure, the
need to improve teachers' digital competencies, and the issues of adapting educational
platforms to national curricula are relevant. To solve these problems, a systematic approach,
advanced training programs, and methodological manuals should be developed [8].

Conclusion. Educational platforms based on artificial intelligence technologies play an
important role in modern chemistry education as innovative and effective pedagogical tools.
Such platforms allow personalizing the learning process, that is, helping to organize lessons in
accordance with the level of knowledge, interests and learning speed of each student. Also, with
the help of artificial intelligence, laboratory work and practical exercises can be conducted
more interactively, safely and effectively, which will help students to understand the topics
more deeply and form solid knowledge. In the future, the widespread introduction of such
advanced technologies into the education system will allow not only to improve the quality of
teaching chemistry, but also to raise the entire scientific and pedagogical process to a new level.
This will allow students to master not only theoretical knowledge, but also to master practical
skills more deeply using modern tools. In general, artificial intelligence-based educational
platforms are one of the key factors in taking the quality of future chemistry education to a new
level and effectively implementing innovative pedagogical methods.
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