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The purpose of the study is to scientifically substantiate the effectiveness of teaching chemistry
in secondary school using modular technology and to develop a specific methodology. The scientific and
methodological foundations of the effective use of modular technology in the learning process" shows
the educational process of its activation, the theoretical and practical significance of the development of
learning technologies, the features of the use of modular learning in chemistry lessons in secondary
schools, the problems of applying the principles and criteria for building a modular program, the
requirements for a modern school not only for the assimilation of theoretical knowledge in chemistry,
but also to the active methods and techniques of its assimilation. the application of modular chemistry
teaching, improvement of the content of chemistry teaching at school has been established.

Key words: high school, chemistry, modular technology, effective methods, practice works.

byn maxanaoa — opma mexmenme XumusHol MOOYILOIK MEXHONOUS APKbLIbL OKbIMYObIH
MUIMOILNIZIH bLILIMU MYPELIOAH He2i30en, HaKmbl adicmemecin xcacay. Mooynvoik mexHonocusHvl
OKbImy YpoiciHOe muimOi naudanlamyobly 2bLILIMU — d0iCmeMeNiK He2iz0epi» 0Ky npoyeci OHbl
HCAHOAHOBIPY, OKbIMY  MEXHOJIOSUAIAPLIHGIY, — OAMYbIHbIY — MEOPUSLIbIK — HCIHE  NPAKIMUKATBIK
MaHbi30bL1b1&bl  KOPCeminol, MOOYIbOIK OKbImMYObl Opma MeKkmenmepoe Xumus cabaxmapvlHoa
KONOaHY epeKuenikmepi, MoOynb0iK 6az0apiama Kypy YCmaubiMoapbl MeH O1ueMOepiH KONOaH)
Macenenepi auKbIHOAIbIN, KA3Ipel MeKmenke KOUbLIAMbIH MAlan XUMusoan meopusiivl OimMoi
ueepymeH Kamap, ouvl Meneepyoiy a0ic — maciioepin benceHdi ic — apekemke yupenty, MeKmenme
XUMUSIHBL OKBIINY MA3MYHbIH HCeMINOIPY, XUMUSHBL MOOYIbOIK OKbIMYObl KOJIOAHBLIYbl AHBIKMANLOBbL.

Tipex co30ep: opma mexmen, Xumus, MOOYIbOIK MEXHON02Us, MUIMOI 20icmep, madxcipube
ACyMbICMAPDL.

B smoti cmamve oaemcs nayuno 060cHo8amuv 3¢hhexkmusHocms npenooasaHus Xumuu 6
CpeoHell WKoe ¢ HOMOWbIO MOOVIbHOU MEXHOI02UU U pa3pabomams KOHKPEMHY Memooux).
Hayuno — memoouueckue ocnogvl 3¢hekmueno20 UCnoNb308aHUsL MOOYIbHOU MEXHON02UU 8
npoyecce 00yueHUs» NOKA3AH YYeOHbl Npoyecc ee aKmueusayuu, meopemuyeckas u
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NPAKMUYECKasi 3HAYUMOCMb DA3GUMUS TEXHON02Ull 00yUeHUs, OnpedeieHbl 0COOeHHOCMU
npuMeHenUs MOOYJIbHO20 00YUeHUs: Ha YPOKAX XUMUU 8 CPEOHUX wKkoaax, [Ipobiemvl npumenenus
NPUHYUNO8 U Kpumepueg NOCMPOEHUs. MOOYIbHOU NPOSPAMMbL, MPebOBaHUs K CO8PEMEHHOU
WiKoJIe He MObKO K YC80CHUIO Meopemudeckux 3HAHULL no XUMUU, HO U K AKMUBHbIM Memooam U
npuemam — ee  YC60CHUS.  YCMAHOGIEHO  NPUMEHeHUe MOOYIbHO20 — OOYYeHusi  Xumul,
COBEPUIEHCIBOBANUE COOEPIHCAHUSA 0OVYEHUSL XUMUU 8 WUKOTLe.
Knrwoueevie cnosa: cpednss wikona, Xumus, MOOYIbHble MEXHON02UU, IDeKmusHble Memoobi.

Currently, one of the features of pedagogical science is the wider application of new
learning technologies aimed at the personal development of the student. In the practice of
chemistry teachers, such basic tasks and goals may arise as the use of various teaching
technologies, forecasting of its achievements, independent design and construction. From this
point of view, we can say that the proposed problem is a system that does not find an adequate
solution in teaching chemistry, but is in demand in life.

Currently, there are a large number of new pedagogical technologies offering effective methods
of planning, application and control of the educational process. Their main goal is the formation of a
personality capable of developing independently. In such a situation, an educational process is necessary
in which a person can independently acquire knowledge, carry this knowledge forward and work
creatively. It follows from this that instead of the traditional teaching methods, it is necessary to identify
new pedagogical activity and carefully prepare it in theoretical and practical terms. Traditional teaching
methods are largely limited to the organization and implementation of the educational process, and
pedagogical technology is a system of phased and orderly activities. The new methodological system of
teaching chemistry in secondary school emphasizes the need to change the traditional learning process
in accordance with modern requirements. They are also based on a deep knowledge of new learning
technologies and their effective implementation in the learning process [1, 35].

Chemistry, as a science that transforms matter, is inherently coded for stability. This puts the
chemical profession in an important position to contribute to sustainable development. Education in
the field of chemistry for sustainable development is necessary in order to convey the basic message
that the material resources of the environment are finite, and therefore the socio-economic
transformations of matter should be subordinated to this boundary condition. Relevant topics to
achieve this goal include environmental chemistry and toxicology, environmentally sound chemical
design (teaching chemistry), as well as broader context such as alternative business models and
comprehensive knowledge of international policies and strategies to effect change in relation to the
chemical industry, chemical industry. products and business (chemistry training) in favor of
sustainable development. This document presents the first master's program of its kind, offering such
content for specialists of a chemical enterprise (1-figure).
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Figure 1. Study of effective methods of teaching chemistry
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When solving and launching the designated tasks, we used the following research methods:
theoretical and scientific analysis of philosophical, psychological, pedagogical and methodological
literature on the studied problem; carefully observed the process of teaching chemistry in high school;
conducted surveys, discussions, conversations with teachers and students; conducted and analyzed
special courses in accordance with the studied problem; studied the methodological system of
compliance with the goal and pedagogical effectiveness were tested experimentally [1, 44].

Reference educational institutions where the study was conducted. Almaty region,
Sarkandsky district, Lepsy village, K. Ushinsky secondary school students of grades 9a, 9b.

The scientific novelty of the study is that:

omnpenenensl the scientific theoretical foundations of modular chemistry education of the
9th grade in secondary school are determined;

the goals and objectives have been clarified and methods and techniques of modular
chemistry teaching of the 9th grade in secondary school have been proposed;

The effectiveness of methods of organizing and conducting modular chemistry education
of the 9th grade in secondary school has been tested and experimentally proven.

The theoretical significance of the study lies in the fact that effective methods of modular
chemistry teaching and a methodical system of classes are offered at the school.

The practical significance of the study lies in the fact that the results of the study are
important in schools, in the preparation of chemistry teachers, as well as in the practice of teacher
improvement institutes.

Accuracy and validity of the research results:

adistemelik methodological and theoretical principles in accordance with the requirements,

using methods in accordance with the subject of the study,

nenaror pedagogical expediency of experimental work,

with practical verification of their effectiveness and implementation into practice,

it is proved that the developed methodological system gives positive results of
mathematical processing in school practice.

The structure of the thesis. The thesis consists of an introduction, two main sections, a
conclusion, a list of references and an appendix. Figures and tables were given to reveal the content
of the research work.

The introduction substantiates the relevance of the research topic, outlines the purpose,
objectives, object, forecast, stages, scientific novelty and practical application, research methods, as well
as the results obtained and their applied significance, approbation and implementation of research results.

The first part of the study "scientific and methodological foundations of the effective use
of modular technology in the learning process" reflected the main aspects of modular learning, the
process of its activation, the theoretical and practical significance of the development of learning
technologies, identified the features of the use of modular learning in chemistry lessons in
secondary schools, the application of principles and criteria for building a modular program,
defined the requirements for modern school, along with mastering theoretical knowledge, actively
apply methods and techniques of their assimilation — activity-based learning, improvement of the
content of chemistry teaching at school, the use of modular chemistry teaching are demonstrated.

In the second part, "methods of teaching chemistry in secondary school using modular
technology and the results of practical work", the methodology of modular chemistry teaching of
the 9th grade, the structure of its use, the results of its application in the learning process and ways
of implementation in practice are developed.

In conclusion, the general content of the theoretical and practical work carried out is
analyzed, the main results and conclusions from them are presented, recommendations are given.

Modular chemistry training. This program sets out the learning objectives and the sequence
of studying each topic. At the same time, a modular program is a student's activity program for
studying a certain topic. Each lesson begins with a motivation procedure. The module is a target
multifunctional node that combines educational content and methods of educational activities for
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mastering this content. Each learning element (game, text, model, creative, etc.) is a stage to achieve
the integrating purpose of the lesson, without understanding the content whose goal will not be
achieved. Each student is provided with a printed module, which is a methodological tool that
specifies the objectives of the lesson, the student's educational activity on each learning element, as
well as training tasks, questions, exercises and recommendations for their implementation. With the
help of printed modules, the chemistry teacher purposefully leads the student to achieve the goals of
the lesson through his self-realization, self-expression. One of the mandatory elements in this case
is the presence of various types of control of the student's activities throughout the lesson: self-
control, mutual control, teacher control. In modular lessons , reflection takes place, the student's
assessment of his activities, based on the goals of educational activity. The student becomes
interested in the success of his work, there is a dynamic, activation in cognitive activity.
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Byn  maxanada kanovikmapowi  Oackapy —canacelHOazel  MemlekemmiK — Kaoagauiay,
KANObIKMAPMEH JHCYMbIC ICmey CaldacblHoagvl TUYEHSUANAY JHCOHe pemmey CUIKMbL  Hcapus-
KYKbIKMbIK MEXAHUBMHIY JiceKeNleceH deMeHmmepin OaiaHblcmblpbLIObl. DKOI0USIBIK (YHKYUS
MeH OHOIpIC JcaHe MYmbIHY KalObIKmMapobly KOPUWARAH 0pmaza Kelmipemin 3ananoapbl mypanbl
atimuliovl. COHOQU-aK XaNbloapanblK Wapmmap oHulY iwiHoe 0epeKmuea maidaHobi.

Tipex ceo30ep: OHOipic dicone MYMbIHY KALOLIKMAP, KOPUIA2aH oOpma, 3KON02US,
MexaHusM, yHKyus, Oupekmusa, 3ay, KYKbiK.

B oannou cmamoe yeazviearomes omoenvHble d1eMeHmbl NyOIUYHO-IPABO8O20 MeXAHUMA,
makue Kak 2oCyO0apCmeeHHull Ha030p 6 cghepe obpawjenus ¢ Omxooamu, IUYEeH3UpPOsaHue u
pe2ynuposarue 6 cghepe oopawenus ¢ omxooamu. QOCyrHcOeHbl IKON02UYeCcKas YHKYUs U 8peOHOe
8030elicmeue 0mxo008 NPoU3800CMEa U nompedleHus Ha oKkpycarwyro cpedy. Taxce Obliu
NPOAHATUBUPOBAHBI MEHCOVHAPOOHbBIE CONAUIEHUS, 8 MOM YUCTE OUPEKMUEHL.

Kniwouesvie cnosa: Omxoovl npoussoocmea u nompebieHus, OKpydcarowjas cpeod,
9KOI02USL, MEXAHU3M, PYHKYUS, OUPEKMUBA, 3AKOH, 3AKOH.

This article links individual elements of the public law mechanism, such as state supervision
in the field of waste management, licensing and regulation in the field of waste management. The
ecological function and harmful effects of production and consumption waste on the environment are
discussed. International agreements, including directives, were also analyzed.
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