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Abstract

This article discusses the place, importance and scope of information technology in the education
system, gives characteristics in the field of information technology, indicates directions for the
methodological goals and objectives of chemistry teachers. The place and significance, directions and goals
of modern information technologies in educational activities are set out without fail. In this direction,
technologies are classified as information and software, and each of them has its own functions and features.
General pedagogical processes are considered, including ways of effective use of information technologies
and programs in the process of teaching students in chemistry.

The transfer and assimilation of knowledge as the most important components and one of the main goals
of the learning process is manifested as a set of targeted measures and actions, aspirations aimed at forming
and improving the knowledge and competencies of students, thereby educating and training individuals and
citizens. By improving the quality of education, raising the degree, society as a whole gets the opportunity to
develop, progress socially, economically, technologically, and increase competitiveness among the world
community. From the point of view of pedagogical research and the results achieved, it can be seen that the
meaning of the subject of chemistry today acquires a different meaning in the era of production and
technological modernization. It is no secret that the value and importance of information technology is
growing every year. Among the main goals facing chemistry teachers is the ability to clearly and reliably
convey to students the meaning and properties of the most interesting and complex subject that studies the
properties, changes of substances and is aimed at recognizing the causes that prompt these changes, using the
achievements of information technology.

Keywords: information technology, integration, methodological approach, chemistry teacher, teaching
chemistry.

. 1 2 3 1
L.E. Tyiimebaesa, - O.H. Kobnanosa,” Mexmem-Anu Oznep,” I1.A. A6dypaszosa
1 . . .
Oymycmix Kazaxcman memaexemmix neda2o2uKkaibiy yHusepcumemi
Hlvivmkenm K., Kazaxcman
2 g
Llvimxenm ynusepcumemi, Lllvinkenm x., Kazaxcman
3 .
Myena Cumxu Kocman ynusepcumemi, Myzna ., Typrus

AKHAPATTBIK TEXHOJIOTI' USIUIAPABI M¥TAJIIMJAEPAI JAAPJIAYTA
HHTEI'PAIIUAJIAY: OQAICTEMEJIIK TOCIJI

Anoamna

Bbyn wmakanmama Oimim Oepy JkyHeciHAeri aKmaparThlK TEXHOJOTHSUIAPIBIH OpPHBI, MaHBI3BI MEH
KOJIJaHBUTY asChl KapacThIPbUIFaH, aKIapaTTHIK TEXHOJOTHsIIAp TypachlHla CUIaTTaManap OepiireH, XuMust
MOHI MYFaTIMJEPIHIH 9/licTEMEIK MaKcaTTapbl MEH MIHJIETTepi XKeHiHAe OarbITTap KepceTiireH. BbyriHri
TaH/IaFbl aKMapaTTHIK TEXHOIOTUSIAPIBIH O11iM Oepy iciHzeri OpHbBI MEH MaHBI3bI, OaFbITHl MEH MaKcaTTaphl,
MIHAETTI XHUHAKTaJIBIl OasHnanrad. Byia OarbITTarbl TEXHOJIOTHSUIAD aKMapaTTHIK XOHE OargapiaMalibiK
0O0JIBINT JKIKTEJICTIHI KOHE OJapiblH OpOIpiHIH ©31HIIK KBI3METTEpl MEH epeKIIeIeKTepl alKbIHIaJIFaH.
JKanmel memarorukaiblK yaepicTep, OHBIH imIiHIe XUMHS oHI OoibIHImIA OimiM amymbiiapra OiimM Oepy
OapbICBIH/IA aKNApaTThIK TEXHOJOTHSUIAp MeH OarnapiaManapiabl THIMAI MainanaHy Tociiaepi Kapac-
THIPBUIFaH.
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bimiMmai keTkizy XoHE MEHIEepTY OKBITY OaphICHIHBIH MAaHBI3IBI Kypamaac OeiKTepi >KOHE HETi3ri
MaKcaTTapbIHbIH Oipi peTiHae OiiM amymbuIapAblH TaHBIMAAPE MEH KY3BIPETTUIIKTEP] KATbIITACYbIHA )KOHE
apTybIHA, COJ apKbUIbI KOFaMFa Maijanbl TYJIFajap MEH a3amartapjpl TOpOMENen OKbITyFa OarbITTANFaH
Oarmapiibl Imapajap MEH OpeKeTTEepAiH, YMTBUIBICTAPABIH JKUBIHTBHIFBI pETiHAE KoepiHic Oepexmi. bimim
camacelH OMWIKTETY, IOPEXKECIH KOTepy apKbUIbl Kajlbl KOFaM oJIEYMETTIK JKOHE 3KOHOMHKAIBIK,
TEXHOJOTHSUIBIK TYPFBIIA JTaMyFa, irepiieyre, aMeMOiK KaybIMIACTHIK apacblHma OdcekerecTiKk KadineTiH
ecipyre MyMKiHAIK amansl. [lemarormkanplk i37€HICTED MEH KOJ JKETKI3UIreH HOTIDKENep TYPFBICHIHAH
KaparaHJa XUMHs TIOHIHIH MaHbI3bl OYTiHI TaHAaFbl OHAIPICTIK )KOHE TEXHOJIOTHSUIBIK KAHFBIPY YipiHIe
e3reiie MOH MEH MarblHara He OOJIBIN Kelie JKaTKaHblH Oalikayra Oomambl. By perre axmaparThik
TEXHOJIOTHSIAPBIH KaJipi MEH MaHbBI3bl KbUT OTKCH CalbIH apThIN KeJie JKATKAHBI JKACBIPhIH eMec. XHUMUs
MOHI MYFaIIIMICPIHIH aJJIbIHAA TYPFaH COyJIell MakcaTTapJblH KaTapblHJa OLTIM anyIIbUIapFa 3aTTapAblH
KAacHeTTepiH, e3repiCTepiH 3epTTEHTIH >KOHE COJN e3repicTepii TybIHAaTyFa KOo3Fay OomaThiH ceberrepi
TaHyFa OaFbITTANATHIH KBI3FBUIBIKTHI Jia KYpHeNi TOHHIH MaHbBI3BI MEH KACHETTepiH aKmapaTThIK
TEXHOJIOTHSITAPABIH KETICTIKTEpiH Maiiianan OTBIPHIN TYCIHIKTI api CeHIMII TypAe KeTKize Oiy.

Tyiiin ce3mep: akmapaTTBHIK TEXHOJIOTHSA, HHTETPANHS, dICTEMEIIK TICLI, XUMHS MYFaIiMi, XUMHUSHBI
OKBITY.
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HUHTEI'PAIIMA HHOOPMAIIMOHHBIX TEXHQJIOFPIFI
B IOAI'OTOBKY YUUTEJIEN: METOANYECKHNHA TOAXO/Q

ArHomayus

B maHHO# cTaThe pacCMOTPEHBI MECTO, 3HaUeHHE U cpepa mpruMeHeHUs HHPOPMAIIMOHHBIX TEXHOJIOTHIA
B CUCTeMe OOpa30BaHHUs, JaHbl XapaKTEPUCTUKUA B 00JACTH HHGOPMAIMOHHBIX TEXHOJIOTHMA, YKa3aHbI
HaIpaBJIeHUS TI0 METOAWYECKUM IIeNIsIM W 3a/ladaM y4duTenedl XuMuu. MecTo W 3HadeHHe, HallpaBIICHUS U
e COBPEMEHHBIX HWH()OPMAIMOHHBIX TEXHOJOTHH B 0O0pa30BaTENBHON JEATENhHOCTH, H3II0KEHBI B
00s13aTeIbHOM TIopsijike. B 1aHHOM HaIlpaBiieHUM TEXHOJIOTHH KJIACCUPUITUPYIOTCS KaK HH(POPMAIIMOHHBIC U
MpOrpaMMHBIE, W y KaXKJIOTO W3 HHUX OINpeAeNieHbl CBOM (QYHKIMA W OCOOEHHOCTH. PaccMoTpeHsI
oO1iernenarorndeckie mporecchl, B TOM 4nCie croco0bl 3 (EeKTHBHOTO UCTIOIB30BaHUS WHPOPMAITIOHHBIX
TEXHOJIOTHH U IIPOTrpaMM B IPoIecce 00yUeHUsT 00yUaroIMXCs 10 XUMHUH.

Ilepemava 1 ycBoeHHE 3HAHWH KaK Ba)KHEHINIME COCTABIAIONIME M OFHA W3 OCHOBHBIX IIeNIel Ipolecca
0o0ydeHUs TPOSBISETCS KaK COBOKYITHOCTH IIeJICHANPABICHHBIX Mep M JeWCTBUM, CTpeMIICHHM, Harpas-
JICHHBIX Ha ()OPMUPOBAHUE W TMOBBIIICHHE 3HAHWIA M KOMIICTCHIIMH OOYydJalolUMXCs, TEM CaMbiM Ha
BOCIHTaHWE W OOy4YeHHWe JMYHOCTEH W rpaxkaaH. lloBeimas kadecTBO 00Opa3oBaHUs, MOBBINIAS CTETCHb,
o0IIecTBO B IEJIOM TIOTy4aeT BO3MOXHOCTh Pa3BHBATHCS, IMPOTPECCHPOBATH B COIMAIBHOM M KO-
HOMHMYECKOM, TEXHOJOIMUECKOM IUIaHEe, HapalluBaTh KOHKYPEHTOCIIOCOOHOCTh CPEId MHPOBOTO CO-
obmectBa. C TOUKH 3peHHS MEAArOTHIeCKUX U3bICKAHUN M IOCTUTHYTHIX PE3YJIbTaTOB MOXHO 3aMETUTh, YTO
3HAYCHHE TpeIMeTa XMUMHH NPUOOpPETaeT CEerolHS WHON CMBICI B 3II0XY IPOU3BOJCTBEHHO-TEXHOJIOTH-
gecKod MomepHu3anuu. [Ipu 3TOM HE CEKpEeT, YTO IMEHHOCTh U 3HaueHUE MHGOPMAIIMOHHBIX TEXHOJIOTHH C
KaXIbIM rofoM pacteT. Cpeau OCHOBHBIX Li€NCH, CTOAIIMX MEpell YUYUTEISIMU XUMHUH, - YMEHUE SICHO U
JIOCTOBEPHO JIOHECTH JI0 OOYYaroIIMXCsl 3HAYCHHWE W CBONCTBA MHTEPECHEWIIETr0 M CIIOKHOTO IPeaMeTa,
M3Y4Yalollero CBOWCTBA, M3MEHEHHs BEISCTB M HAIIPABJICHHOIO HA MPH3HAHWE MPUYMH, MOOYXKIAIOUIUX K
BO3HUKHOBEHHIO 3THX U3MEHEHUH, C UCTIOJIh30BAHUEM JIOCTIKEHUI HH()OPMAITMOHHBIX TEXHOJIOTHIA.

KaroueBsie ciioBa: mHpOpPMAIMOHHBIE TEXHOJIOTUW, WHTETPAIUsl, METOJAMYECKUI TOIXOM, yYUTEINb
XUMUH, TIPETIOJaBaHUE XUMHH.

Basic Provisions. The manuscript emphasizes the critical role of information technology (IT) in modern
education, particularly in chemistry teaching. It outlines the importance, scope, and characteristics of IT in
education, discussing how it is essential for methodological goals and objectives in teacher training. The
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article categorizes technologies into information and software, each with distinct functions and features. It
highlights the use of IT in enhancing pedagogical processes and effectively teaching chemistry, focusing on
knowledge transfer and assimilation as key components of the learning process. The integration of IT in
education is seen as pivotal for improving education quality, thereby contributing to societal progress in
various sectors. The manuscript also notes the evolving significance of chemistry in the context of
production and technological advancements, underscoring the growing importance of IT. It stresses the need
for chemistry teachers to adeptly convey complex subject matter to students, leveraging IT advancements.
This integration aims at not only educating but also shaping individuals and citizens, enhancing global
competitiveness and societal development.

Introduction. It is known that modern educational processes are filled with a variety of didactic-
methodological, organizational searches, achievements, directions, as well as entering the path of
development, as well as the possibility of practical application of various technological achievements,
including information technologies. It is obvious that the increase in the number of means, methods, routes
for storing, processing and transmitting information has created conditions for teachers to breathe, spread
their wings, fully demonstrate their abilities and abilities. In addition, it provided students with high-quality
and diverse, interesting content-content, which allowed them to significantly increase the level of learning,
change the direction, and provide more information within the same time frame. It can be said that the
obstacles and difficulties faced by the teaching community in improving the quality of education through the
use of sound and figurative visual aids, interactive whiteboards, the wide possibilities of personal computer
structures, in-depth and interesting interpretation of subject content have been reduced to a large extent, or
even almost completely solved. Today, the benefits of Information Media in the field of education are clearly
visible, clearly visible and recognized. Information technologies serve at the level of mutual understanding
and active participation between teachers and students in teaching, mastering, and teaching subject content.

It is obvious that in the process of pedagogical science today, one of the most relevant and demanding
areas in the education system as a whole, it is necessary to use information technology achievements in the
teaching and educational process, to use informatization opportunities. It is aimed at increasing the cognitive
capabilities of students, increasing their intellectual potential, expanding the horizons of their intelligence,
thereby increasing the global level of educational processes. In the law "About education” it is noted that
one of the main tasks of the education system is the introduction and effective use of new teaching
technologies, including credit, distance learning, information technologies, which contribute to the rapid
adaptation to the changing needs of society and the labor market, formation of a network of education and
science with high competitive potential, Keeping Up with the global information flow as the main
mechanism for the development and development of the system, thereby acquiring the necessary information
and information, knowledge and concepts, skills and abilities [1].

Today's teachers are considered in terms of the need to be able to recognize and participate in the
emerging trends in the field of pedagogy, adapt to the existing phenomena in pedagogical science, work with
new systems of thinking, cooperate with students, become a qualified, professional specialist in their field.
At the same time, it is expected that in the new era, knowledge of the basics of information and
communication technologies, which have become widespread and rapid, have spread to the field of
education, to be able to apply them in practice, to increase the effectiveness and optimality of training, to
become a versatile, versatile specialist with knowledge and skills, professionalism and skill in carrying out
work aimed at developing a set of personal competencies of students.

The use of information and communication technologies in the process of teaching chemistry is of great
importance, efficiency. It is clear that in the process of introducing students to the complex and interesting
subject of chemistry, the teacher's most reliable companion, constant assistant, universal servant, looked at
and appreciated views were not the only ones. Through modern information technologies, the teacher has the
opportunity to increase the efficiency of his activities, increase his popularity, increase his usefulness. It
should be noted that any of these indicators contribute to the progress of learning, increase the motivation of
students to follow the example of the teacher and learn.

Materials and methods. One of the branches of pedagogical science is teaching and teaching
chemistry. Certain methods and techniques, visual and laboratory equipment, information technologies are
used to introduce students to the basics of chemistry, master them at the educational and skill level, taking
into account the peculiarities and differences of the subject of chemistry. In the list of specialties, courses on

67




Ab6aii amvinoazer Kas¥I1V-y XABAPILBICHI «Iledazozura evlnvimoapuly cepuscol, Ned(80), 2023 orc.

teaching methods in chemistry are included in the curricula of higher educational institutions, the price of
which is set for the development of subject teachers of chemistry.

The methodology of teaching chemistry as an academic discipline and pedagogical science is considered
separately.

"The subject of study of chemistry is the transformation of matter, the transformation of its structure and
composition under the influence of various compounds and reactions” [2]. it is known that the method of
chemistry as a teaching method is one of the channels of pedagogical science that studies the ways and ways
to manifest, express, master, accustom, explain to students such a set of basic laws and laws.

Under Information technological means is understood the means and mechanisms necessary for the
perception, processing, production, modification, distribution, application of any information. When
considering this in connection with the education system, the organization and implementation of cognitive
and educational processes includes tools and equipment that allow you to convey information, information,
data to the teacher and student, increase the potential of the educational, educational process, expand the
scope, deepen and diversify the level of knowledge. Technologies and means of processing and supplying
information, which are often used and widely used in the organization of the educational process and the
implementation of the educational process, can be conditionally divided into information and software.

Means of information processing and delivery include a personal computer device, an interactive
whiteboard, a printing device (printer), a projector device, includes a tele-communication device, a keyboard
and mouse device, a sound transmission device, a video display device, and a network device. In addition, it
is possible to diversify and deepen the educational process through additional devices, such as tablets, smart
phones (smartphones), educational platforms and applications. Each of these devices is widely used in the
implementation of the pedagogical and teaching process. Software tools include the internet, virtual
compilers (constructors), interns, various computer programs, e-books, textbooks, and Information Systems.

"The measure of Information Technology provision of education in the system of Pedagogical Sciences
is aimed at qualitative development of the educational process, Deep development and rapid improvement of
educational and educational processes through rational and reasonable large-scale use of information and
communication technologies in the entire network of National Education with the use of modern
technological achievements in the state orientation, achieving the level of education of leading countries in
the world in the near future” [3]. As a result of the effective introduction of information and communication
technologies into the educational process, students have a great opportunity to develop diversity, increase
their interest and motivation in Learning, Mastering the discipline. In addition, it has a positive impact on the
development of inquisitive abilities of young people, the formation of creative thinking skills, and the
development of cognitive skills. "From the point of view of pedagogy and psychology, the use of
information technologies in education is of great benefit" [4].

Results and discussion. In the works of fundamental scientists, the progress of the introduction of
information technologies in the educational process is scientifically substantiated and the conclusions of the
corresponding philosophical and sociological models are made (Figure 1). The content and essence of
informatization, the general principles of the structural system, as well as the orientation and directions of the
educational process through a computer device, the features of the theoretical and actual applicability of such
measures have been studied in detail by research scientists. "Emphasis is placed on information technologies,
the use of computers in the educational process, the contact nature of Information Technology, various
degrees of analysis are carried out, definitions are established" [5]. Although each of them seems to be
characteristics that need to be supplemented and discussed separately, when summarized, they are valid
conclusions about the importance of Information Technology in the knowledge system.

From the conclusions made by scientists, we can see that the main means of information processing and
transmission technology are a personal computer device and software products. We see that the widespread
use of these technologies in teaching through the method of systematization increases students ' ability to
master the technique and makes cognitive activities more complete.

The ability of information technologies to transform forms of education is enormous. It is obvious that
the possibilities of this technology in the implementation of Distance Education, individual or group forms of
education are becoming more and more obvious and recognized. The sound - visual capabilities of
information technologies contribute to the improvement of the quality of education in general, as well as to
the strengthening of the student's desire to learn, to clarify the concepts and concepts related to the subject.
This, in turn, will increase the competitiveness of the national education system.
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Figure 1-definitions of scientists on Information Technology

The main requirement today is the use of information-based technologies in the organization of training.
It is obvious that this demand will change direction in the future. In connection with the birth of new
opportunities, technology advances, among which the ability of information technologies increases many
times over, the ability to timely master such qualitative changes, take appropriate measures, make rational
and effective use of technological achievements in the education system, in the educational and training
process, remains a priority that should remain the focus of the institutions and organizations of the
organization and management of Education.

Formation of the course of education, management of students ‘cognitive abilities, identification and
development of students' intelligence and attention opportunities in mastering the academic discipline,
awakening the desire for creativity, orientation of the emerging worldviews in the direction of the
corresponding approach to science are honorable tasks facing the teacher.

How the course of training takes place is determined in accordance with the actions of students.
"Originality arises when it comes to the methods and techniques, methodological foundations of teaching
chemistry" [6]. In the process of teaching the discipline, it is better to focus on the ability to be attentive and
intelligent, understanding, along with the creative aspirations of students. It is especially important to carry
out work with the help of visual aids, equipment, interactive whiteboards for the comprehensible passage of
the discipline. After all, the main task of a chemistry teacher is to explain to students the essence and
significance of this branch of science, chemistry, to show the place of Chemical Science in society, thereby
creating conditions for students to recognize the subject, master it, actively participate and participate in the
process of recognizing chemistry in various ways [7]. Such tasks and goals are covered by the method and
methodology of teaching chemical science as a discipline. The teacher teaches students to master teaching
materials, concepts and concepts about chemistry, learn be able to implement them in the framework of
practice, identify the characteristics of students ' skills and abilities.

The methodology, together with an assessment of the principles and laws of the ability to transmit
knowledge, provides a holistic view of the purpose and content of education, tools and forms of training,
interaction between the student and the teacher. "The object of consideration of methodological approaches
to teaching chemical science is directions, methods and actions in teaching chemistry" [8].

The process of teaching, in contrast to the orientation of pedagogy, is the ability to absorb public
experience into the student's mind. In the didactic context, the content of learning is a combined process in
which the actions of the teacher's personality (conducting the lesson) and the actions of students (cognitive
improvement) are combined. This is a methodological basis that combines the actions of the teacher in
passing the subject, which continues the process, and the actions of students in the course of learning.

"In teaching chemistry, the methodology provides for the manifestation of hypothetical results, in the
implementation of which it relies on the laws of learning" [9]. Such a course of knowledge, built on the
principles of didactics, is the scientific basis of chemistry. This basis is formed from three areas: chemical
production, general properties of substances, laws and theoretical knowledge in chemistry.

"Computer technologies of teaching — a set of methods, methods, tools for creating pedagogical
conditions of work on the basis of computer equipment, telecommunication means of communication and an
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interactive software product that simulates some functions of a teacher, such as the display, transfer and
accumulation of information, control and management of cognitive activity of a student"” [10].

Using information technologies, including a personal computer device, it is possible to transform the
course of the lesson, create a model orientation of education focused on the individuality of students. Using
the possibilities of communication and communication, the internet network, teachers can create and develop
universal forms of learning, organize students ' own search, open the way for the development of creative
aspects, and are of practical importance as a link to methodological tools.

It is known that today the process of modernization of education, improvement in accordance with
innovations in the course of training and scientific and technological achievements taking place at the world
level is being carried out persistently and intensively. Teachers are constantly looking for new approaches,
ways and methods related to teaching. Over the next decade, information technologies, including the
internet, mobile communications, and digital technologies, have become widely used in the educational
direction. It is obvious that the transition to the use of technological innovations has been positively received
by students, the desire for new achievements has been awakened, they have the opportunity to reveal their
abilities and attitudes as much as possible. The use of information technologies in education is of great
importance for students to find satisfaction with their acute interests, constant cognitive aspirations, identify
and develop their personal characteristics, their own independence. During the course of training, students
learn from the teacher to use information technologies for cognitive and educational purposes, develop the
necessary skills for mastering modern achievements and have the opportunity to prepare for joining the
course of continuous learning, continuing improvement of knowledge and competencies, which is becoming
a priority requirement of today [11].

Information technologies are very useful in improving the cognitive competencies of students. In the
course of teaching chemistry, students get acquainted with many new information and concepts. In addition
to memorizing and memorizing all of them, it is necessary to understand the relationship, continuity,
similarities and features of the presented new information, their contents and concepts. At this point the
possibilities of information and communication technologies help the teacher in the course of training, are
suitable for students to thoroughly and comprehensively understand the content of the subject, to consolidate
what they have learned. Development of models of chemical reactions using a personal computer, its visual
demonstration, the use of various educational animated videos about chemical elements contribute to the
visual, understandable and easy-to-remember content of the lesson. With the help of information
technologies, it will be possible to organize a virtual trip to the world of chemistry, expand the horizons of
students ' knowledge, show full-fledged information about chemical processes, industries. The use of
information technologies should be appropriate, purposeful, in accordance with the well-thought-out
methodology. In other ways, you can resort to the help of information technologies when it is difficult to
disclose the content of the subject or students have difficulty mastering the course of training (Figure 2).

NETWORK ‘ EASY ACCESS OPERATING
INFORMATION —| FRAMEWORK
SOCIETY/PARADIGM \ /PARADIGM
UBIQUTUS ACCESS
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IN EDUCATION . CLOUND BASED
CLOUND EDUCATION
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Figure 2-basic concepts in the education system [12]
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Information technology, depending on the field of education, becomes one of the tools of the mentioned
pedagogical technologies, forms a set of equipment that works with information resources (video, sound,
images, animation, text, etc.) using special techniques, software and technical equipment for the purpose of
processing and transmitting information in the organization and implementation of education, training.
Computer technology will become an auxiliary tool in the course of training. In most cases, a personal
computer device is able to replace most of the visual aids and necessary models that are large in size,
inconvenient to carry and use during classes. Similarly, with the help of a personal computer device, you can
replace and compensate for the lack of distributed visualization. The delivery of information is not
considered the delivery of complete knowledge. It is obvious that the main direction of the development of a
modern society is mass Information Science. It is clear that as the connection of almost all human life
activities with informatization Technologies is tightened, the educational sphere cannot stay away from this
process. In this direction, the scientific community is engaged in such issues as the search for options for the
main content of knowledge, the study of the possibilities of modern didactics, increasing the efficiency and
potential of learning structures [13].

The formation, improvement and development of cognitive competencies of students, identification of
personal characteristics, awakening and orientation of creative abilities remain the main directions of
pedagogical science. To achieve these goals, it is important that training courses are organized,
methodological and didactic research is carried out, comprehensive infrastructure is installed, tools and
equipment are provided, achievements of Science and technology are taken into service, and appropriate
measures are taken and not stopped.

According to traditional pedagogical principles, the course of education is centered around the
personality of the teacher, according to modern guidelines, the priority direction is given to the independence
of students, and the teacher is considered as an active auxiliary, driving force on the path of development and
formation of the student [14]. The ability to effectively implement the potential of information and
communication technologies to the required extent depends on the inclinations and qualifications of the
teacher. Interactive visualization technology, tools and programs for converting text into sound format,
computer modeling programs create conditions for students to multimodally present information, understand
the use of the academic language in a certain context, visualize the progress of complex tasks, make the
learning process interesting, active, complete, contribute to the effectiveness of the teacher's teaching
activities, increase the cognitive and memory competencies of students. The state, the educational institution,
and society will have a lot of advantages if information technologies, which are heavily allocated and
equipped with Treasury funds, are not understood, mastered, ignored by teachers, and are not used for the
benefit of students. It is obvious that a teacher who is able to master new technologies will give and teach
students a lot. "Learning and teaching is done only through communication based on mutually active actions,
only through interaction can one learn and teach" [15].

Informatization of the learning process means optimizing the learning process through a computer and
computer equipment. The meaning of what this relates to pedagogy is due to the fact that pedagogical
problems are solved by this. The list of these issues, optimization criteria, input data and expected results are
determined depending on the course of training. Since the teacher's attempt to disclose the content of the
subject to students belongs to the category of information delivery, the course of training shows that from the
very beginning the basis of Information Technology was in use. In other words, any pedagogical technology
is informational. Due to the widespread use of personal computers, this concept has become more technical
and began to be called "innovative information technology for teaching” [16].

In interactive learning, group interrelated approaches are optimally implemented. Students quickly enter
the course of interactive learning, the exchange of concepts, knowledge, knowledge, opinions accelerates,
and work together to complete a common task together as a team. In connection with the subject of
Chemistry, students understanding of the causal relationship of properties, structure, composition of
substances is accelerated, recognition of terms belonging to chemistry increases, memorization of chemical
elements and symbols assigned to them increases, the ability to formulate formulas of compounds and
chemical reactions increases, understanding at what level the relationship between everyday life and
chemistry is, understanding the relationship and integration of society and technological processes.

The advantages of teaching through interactive methods and approaches are clearly visible in
comparison with traditional teaching. As a result of the introduction of new technologies in the course of
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training, the quality of education increases due to the fact that students are actively involved in the course of
training; in mastering the new content of the discipline, students become more inspired to participate in the
course of training, because they act as active participants, and not as an independent listener; the course of
training becomes more adaptive and convenient. "The basis of interactive learning is the ability to establish a
dialogue with someone (a person) or something (a computer)" [17].

When the basis of knowledge is considered information, the human thing is able to store, process and
distribute information. Hence the processes that occur with information. The concept of Information Culture
means that students can purposefully engage in information, learn how to find, differentiate, create, and
distribute information, and use information technologies in this direction [18].

The importance of understanding interdisciplinarity for students is great, the scattering of Subject
Content negatively affects the course of learning, creates difficulties for students. From the point of view of
personal development, students use various points of competence in training, such as cognitive, social, and
practical, which lead to good results. The practical meaning of training includes such components as
interaction, activity, practical application of knowledge. The formation of an information culture of students
is a phenomenon that is systematized and developed in the course of training.

Personal computer devices and their equipment have already come into widespread use in education.
The computer can be used at all stages of the training year. Computer equipment has a lot of help in
explaining the lesson, revealing a new topic, fixing the content covered, repeating tasks, at the control and
evaluation stages. From the point of view of students, a computer device serves as a substitute for the
activities of a teacher, a working tool, an object of research, a grouping of common interests, an opportunity
to effectively use their free time.

For a learner, a personal computer can replace the function of a teacher or a book is understood as the
ability to convey data and information related to learning. Also, a personal computer, due to its multimedia
and telecommunications capabilities, can replace the function of a visual aid, become a platform for
obtaining personal information, replace the function of a control and Evaluation Center, which is used for
students to observe and evaluate their level, and serve as a simulator for preparing for classes. As a working
tool, a personal computer device serves as a place for preparing and storing texts, an editorial Center for
processing and complementing texts, a center for preparing graphic tables, a computing center that quickly
and accurately reproduces the results of the examination, a modeling tool [19].

When considered as an object of research, one understands the programming of a personal computer
device, the ability of a computer to obey established processes, the creation of software products, and the use
of various information environments. The grouping ability of a personal computer device is achieved through
the internet, when a large number of students are simultaneously grouped around one task and deal with the
solution of a problem. It can be said that a personal computer device has already become the most basic
assistant for a teacher. With the help of the device, the teacher can speed up and simplify the organization of
the learning process, increase the ease of monitoring the course of the subject by scheduling, developing
diagnostic measures, simplify the assessment process, monitor the progress of coordination work in the
classroom, and create conditions for students. With the help of a personal computer, it is convenient to
prepare individual training programs for straight, visual and audio classes. Forms and uses an information
environment related to the presentation of the content of the discipline, thereby increasing the cognitive
competencies of students, developing their activity in the classroom, and developing memory.

The work on activating the cognitive abilities of students is one of the most important theoretical and
practical problems of modern pedagogy. The development of activity, self-interest, initiative, creativity of
students is the main requirement of today's life, which is assigned to the course of training and education. In
this task, teachers, psychologists, methodologists and teachers are jointly looking for new ways and new
proposals [20].

Effective in stimulating the creative motivation of students is the conduct of training in the form of a
game, in the form of research, in the form of Group teaching methods. In the course of such training, along
with the use of cognitive competencies, students participate in the course of training with increased
emotional influence. Through this, such basic didactic principles as the principle of equality of levels of
cognitive activity of students, the principle of trust, the principle of feedback, the principle of acquiring a
research position are implemented [21].
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Speaking about the methodology of using information and communication technologies in chemistry,
there is no doubt that one of the most optimal, effective, productive and productive ways is the presentation
method. Multimedia presentations, being Dynamic, Active, Active with the coverage of both video, sound
and image, can retain the attention of students for a long time, and through the simultaneous mobilization of
the visual and auditory abilities of students, the data in the presentation finds a good place in the minds of
students, is preserved for a long time. As one of the advantages of this method, it allows you to collect,
process, prepare and present the necessary information and information in accordance with the tastes of the
teacher himself, without resorting to the help of an additional specialist, depending on the requirements of
the topic or the content of the subject.

In the course of teaching chemistry, it is most effective for teachers to use the following algorithm
methods:

* Qrganization of training. The topic of the lesson (“chemical elements", "Chemistry and production™)
from the presentation prepared for students when starting training,

"our daily life and Chemical Science", etc.), several slides with issues and questions under consideration
are shown, and students are asked questions about this information for the purpose of general presentation.
The course of the lesson continues, taking into account the general knowledge of students, familiar
information, which can be seen from the answers at the same time.

* Activation of knowledge. Cognitive and motivational activities of the teacher cause students ' interest
in learning and perception of information. The teacher can fully describe the content of the lesson himself
with the help of information technologies, or instruct students to search for it as independent work. Visual
presentation of information, such as a picture, table, diagram, is considered effective and effective. If an
interactive whiteboard is used, the information displayed on it is widely explained, summarized and reported
by the teacher. At the same time, the teacher's explanations are supplemented and visualized by images and
images on the interactive whiteboard.

* Check whether the information passed has been confirmed. In order to observe how much of the
previous topic was covered, how it was fixed in the minds of students, various methods of control are used.
Observe how much he remembered what he read in the textbook, how much he remembered what he heard
during training, what information he recognized during independent work, what competencies he mastered in
practical training.

* Explore a new topic. Visual aids, video and audio materials are of great importance for the most
complete understanding of the content provided during the passage of a new topic. The information
displayed on the interactive whiteboard complements the teacher's interpretation, diversifies and provides
better memorization.

* Approval and systematization of the topic. In order to remember and structure the topic covered, it is
effective to repeat the important information in the visual aids. The approach of computer testing allows you
to diversify and personalize the task, provides conditions for presenting verification questions at different
levels. During the computer testing, it is possible to return to the unedited questions. It is possible to exercise
the competence of" work on mistakes". In addition, computer testing increases the interest of students.
During computer testing, the student is in a dialogue with a computer device, and not directly with the
teacher, and passing test tasks can be organized in an attractive game form. When the student chooses the
correct answer, it is made in such a way that wreaths are presented on the computer screen in his honor,
fireworks are scattered, which has a positive effect on the emotional and psychological recovery of the
student, keeps him away from negative emotions and stressful attitudes during testing.

With the effective use of a personal computer device, it will be possible to optimize the course of the
lesson, the course of study, approval, and examination as much as possible. The use of information
technologies in educational processes serves to optimize the course of training, increase the cognitive and
personal competencies of students, increase the knowledge and qualifications of teachers.

The use of information technologies in training measures allows individualizing the course of training,
managing all training structures in a single environment. The integration of computer technologies into the
number of didactic tools works for the intellectual, moral, aesthetic development of students, contributes to
the reproduction of information cultures [22], (Figure 3).
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Figure 3-individual abilities, the relationship between learning and orientation

It should be borne in mind that in the course of training, students have different levels of cognitive,
creative, and giftedness. In this regard, the organization of the course of classes taking into account the
individual characteristics of students depends on the foresight of the teacher. Although the given content and
task are the same, depending on their individual characteristics, students can perceive it at different levels
and offer solutions to different degrees. When using several types of training, the cognitive and emotional
needs of students are satisfied, the features of individuality are clearly revealed, and personal qualities begin
to increase. Through this, the teaching style of the teacher is also formed.

It is known that traditional teaching methods require a large number of human, administrative, time, and
financial resources. Information technologies are able to optimize, accumulate such resources, and provide
maximum benefits to the education sector. In addition to improving the productivity of teaching, Information
Technology it is aimed at changing the essence and style, transforming from the point of view of modern
requirements, making sense in a new way [23].

Through the activities of information technologies, it will be possible to see production facilities online,
monitor chemical processes carried out there, get acquainted with the lives of famous chemical scientists
with the help of educational sites and e-books, read their works, watch the practical implementation of
chemical recitations through video recordings and draw relevant conclusions. There is no doubt that
information technologies, when used for their optimal benefit, are achievements that lead to the education,
humanization, mutual tolerance and rapprochement of human society, and the education of students in a
modern innovative direction. Among the competencies that modern teachers should not neglect are the
recognition and presentation of these achievements to the public, the implementation of them in a manner
suitable for the use of students and teachers, the timely detection of breakthrough information technologies
and the demand for its effective implementation in their discipline.

The search for new methods and methods of Education, ways of best practices that meet the
requirements of the time, and sometimes even ahead of time, is a great milestone in the hands of teachers-
scientists, including specialists who thoroughly analyze pedagogical and didactic problems related to the
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chemical industry. The purpose of pedagogical activity is to improve and optimize educational processes,
improve the quality of teaching, and in the process of implementing these goals, it is undoubtedly necessary
to integrate and implement modern educational technologies, and for this it is necessary to rely on the
successful results of information and communication technologies.

To save time in the process of teaching on information technologies; artistic design of teaching
materials; increase the emotional, aesthetic, scientific attractiveness of teaching; optimal perception of the
content of the subject by maximizing the ability of students to see and hear, remember; organize a
personalized form of learning; focus more on the most important points in the lesson; return to the necessary
information and information at any time; open up opportunities for students to use the teaching materials on
their own. During the implementation of methodological measures, it is used to summarize the common
result of teachers ' work; correct, modernize, develop electronic materials; systematically accumulate and
store important information related to the subject and teaching; increase motivation for teaching and learning
[24].

Conclusion. It is obvious that the educational process, both organizational and methodological, will be
revived and updated with the help of Information Technologies. It is necessary to pay attention to these
issues and take appropriate measures:

* pay attention to the justification of the principles and methodological approaches to teaching chemistry
from the point of view of computerization;

* integration of information and computer technologies into the educational process with maximum
convenience;

* transformation of the principles of formation of a healthy personality into a value.

In the 21st century, it is clearly seen that new learning paradigms and manufactured technologies are
increasingly influencing almost all societies. The process of development of Information Technologies
comes with a channel aimed at combining communication and information technologies. In accordance with
this, the course of training also changes the nature of external activity, which is developed independently,
and becomes a learning activity formed by modern technologies. The orientation of pedagogical science and
specialties is changing from the priority of transmitting information to the priority of creating conditions for
teaching. Both the education sector and the teaching community should take into account such changes and
phenomena.
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KA3AXCTAHCKASA MOJEJIb
HEJATOT'A-HYTPUIIMOHUCTA

AnHomayus

COanancupoBaHHOE NMUTaHKUE U (OPMHUPOBAHUE KYJIBTYPhI IIUTAHUS JETEH ONMPEAEsIeT UX TOJHOIEHHOE
pa3Butue U oOyueHue. [IpuBelCHHBIC B JaHHOW CTaThe PE3YJIbTAaThl HAYUHBIX HCCIICJOBAHHUN IMOKA3aJIH
HecOaTaHCHUPOBAHHOCTh TUTAHUS JETeH HaYalbHOW INKOJBI TIO0 COJEPKAHWIO OCHOBHBIX HYTPHEHTOB.
HeoOxomuma cucreMHast paboTa B ceMbe M OpraHu3aliu 00pa3oBaHus ((OPMUPOBAHUIO KYJIBTYPHI TUTAHUSA,
OCHOBaHHAs Ha B3aMMOCOTPYIHHYSCTBE MEIaroroB, MEIUIIMHCKUX COTPYIHUKOB, CAMUX OOYYAOIIUXCS U UX
pomuteneii. C menpi0 yaydIieHUs] KadecTBa MHUTAHHS B OPTaHU3AIMIX CPETHETO OOpa30BaHHS aBTOPAMHU
BIIEPBBIC TPEJIATACTCS MOJIENb TeJarora-HyTpUIMOHUCTa W BHEJIPEHHE INTATHOW EeIWHUIBI, (DYHKIUIO
KOTOPOTO MOTYT BBIMIOJIHATh TENaror WM COLUANBHBIN pa0doTHUK. KowmmereHIu, HEOOXOAMMBIE s
NaHHOW mpodeccuu, MOAXOAAT YUUTEI0 OUOJIOTHH, 00JaaonieMy 0a30BbIMM 3HAHUSAMH 10 (HU3HUOJIOTUH
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