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METHODS OF TEACHING CHEMISTRY, BIOLOGY,
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Sadykov T.! , Kokibasova G , Unerbaeva Z.> ’ , Bahytova T. 3“'3, Berikbayeva S."

! Buketov Karaganda National Research University, Karaganda, Kazakhstan.
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PSYCHOLOGICAL AND PEDAGOGICAL FEATURES OF THE APPLICATION OF THE
ELECTIVE COURSE ‘CHEMISTRY AROUND US’ FOR NINTH GRADE STUDENTS

Abstract

The study is relevant due to the need to modernise school education in the Republic of
Kazakhstan, where specialised education plays a key role in developing students' personal qualities
and meeting the demands of the state and labour markets. The introduction of state standards means
that elective courses are becoming a tool not only for deepening knowledge and shaping
professional interests, but also for overcoming the abstract nature of subjects such as chemistry.
However, the lack of comprehensive chemistry courses and methodological recommendations
limits their effectiveness. Therefore, studying the psychological and pedagogical aspects of these
courses and applying them to increase student motivation and creativity is a pressing issue. This
study aims to analyse the role of the pre-profile course and to develop and test an elective course
called «Chemistry Around Us» for 9-grade students.

Research methods included a theoretical analysis of regulatory documents and scientific
literature, developing a 34-hour course programme, and conducting a pedagogical experiment with
an experimental group from General Education School Ne 52 named after E. A. Buketov in
Karaganda. As part of the study, entrance and final tests were conducted, and psychological
diagnostics were performed according to Jung's typology and Smirnov's psychodynamic properties.
A questionnaire was also administered to assess interest in chemistry. The results showed positive
dynamics: the percentage of correct answers in the tests increased by 19.3%, indicating an
improvement in assimilation of the material. According to Jung's typology, the average score
increased by three points, indicating an increase in emotional openness and activity. Smirnov's
diagnostics confirmed the stability of psychodynamic properties, with a slight increase in
extroversion and activity observed. The questionnaire revealed an increased interest in chemistry.
The study confirms the potential of elective courses in bridging the gap between theory and practice
and in developing the skills required for further education and careers.

Key words: elective course, chemistry, testing, questionnaires, 9-grade.
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TOYbI3bIHIIBI CbIHBIII OKYIIBIJIAPBIHA APHAJIFAH
«AMHAJIAMBI3JIAT'BI XUMMUS» SJIEKTUBTIK KYPCBIHBIH
INCUXOJIOTI'TAJVIBIK KOHE ITEJAT'OI'MKAJIBIK EPEKIIEJIIKTEPI

Anoamna

by 3eprreynin e3exriniri Kasakcran PecnyOnukacsinaa MekTen OiTIMiH JKaHFBIPTY KaXKeTTi-
JITiHEeH TYBIHJAWIBI, MYHJIAa MaMaHJAHIBIPBUIFAH OUTiM Oepy OKYIIbLIApIBIH KEKe KacHeTTepiH
JAMBITY/1a )KOHE MEMJICKET IeH €HOEK HapbIFbIHbIH KaKeTTUIIKTEPIH KaHaFaTTaHIbIPY/Aa MaHbI3/Ibl
pen aTkapaabl. MeMJeKeTTIK CTaHJapTTapAbl €HTi3y KaFAalblHAa AJIEKTUBTI Kypcrap OumimIi
TEPEHIETY, KOCIOU KbI3bIFYIIBIIBIKTBI KaJbINTACTBIPY Kypalsibl FaHa €MeC, COHbIMEH KaTap XUMUs
CHSIKTBI TIOHAEP/IH a0CTPaKTUIIriH KEeHY KypalblHa aifHana bl AJaiina, XuMusi OOWBIHINA KEIICH/
KypCTapAbIH JKOHE SJICTEMENIK YChIHBICTAPABIH 00IMAayhl OJapAbIH THIMAUIITH IEKTEeH 1, COHIBIK-
TaH KypCTapZblH TCUXOJOTHSIIBIK-TICIarOTUKAJIBIK aCIEKTUIEPiH 3epTTey KOHE OJIapAbl OKYIIbI-
JapAblH MOTUBALUACHl MEH UIBIFAPMALIbUIBIFBIH apTThIPY YILUIH KOJJAHY ©3€KTI Macene OOJIbII
TaObUIaABl. 3epTTeyaiH MaKcaTbl-npoduiabre ACHiHr1 KypCTBIH PONIH Tauaay, 9-ChIHBIN OKYIIbI-
JapblHa apHaJFaH "ANWHanaMbI3/1aFbl XUMUS" JIEKTUBTI KYPCBIH 931pJiey KoHE ChbIHAKTaH OTKi3Y.

3epTTey SJICTepiHE HOPMATUBTIK KY’KaTTap MEH FBUIBIMU 97eOUeTTepl TEOpHUSUIBIK Tajjaay,
Kypc OarmapnamaceiH o3ipney (34 carar), conpaii-ak E.A. bexetroB ateingarsl Ne 52 skanmbl OiiM
Oepetin opra mMekTeOiHIH (KaparaHabl K.) OKYLIbUIAPBIHBIH AKCIEPUMEHTTIK TOOBIMEH IE€Aaroru-
KaJIbIK SKCIEPUMEHT KipJi. 3epTrey aschlHAa KIpiC »OHE KOPBITBIHIBI TecTTep, K. FOHr Tumo-
norusicel koHe b.H. CMUpPHOBTBIH TICHXOIMHAMHUKAIBIK KacHeTTepi OOMBIHIIA IICHUXOJIOTHSIIBIK
JMAarHOCTHKA, COHJAaN-aK XHMMUSAFAa KbI3BIFYIIBIIBIKTEI Oarajay YIIIH cayalHama OKYpri3iiil.
Hotmwxkenep OH ITWHAMHMKAaHBI KOPCETTi: CHIHAKTAPAAFbl JYPHIC JKayanTapiblH maibibl 19,3%-ra
ecTi, OyJ1 MaTepuanbl UrepyiH KakcapraHblH kepcereai. FOHr Tumonoruscel OoWbIHIIA OpTalIa
Oamn 3 ymaiira ecTi, OyJ1 SMOLIMOHAN/IbI AIIBIKTHIK MEH OENCEeHAUTIKTIH JKOFaphlIayblH KepceTel.
Hotwxenep OH TMHAMHMKaHbI KOPCETTI: ChIHAKTApAarbl TYpBIC sKayanTapblH mnaibibl 19,3%-ra
ecCTi, OYJ1 MaTepuaiabl UTePY/IiH JKaKcapFaHblH KoepceTel. FOHT THUIIONOorusChl OOMBIHIIIA OpTaIllia
Oamn 3 ymaitra ecTi, OYJ1 SMOIMOHAN/IbI ALIBIKTHIK MEH OeJICeHITIKTIH JKOFapbUIayblH KepceTel.
Our Ttunonorusicel OoibiHIIA opTama Oamn 3 ymaiiFa ecTi, OyJ1 SMOLUMOHAJIIBl AlIBIKTHIK TEeH
O€JICeHIUTIKTIH JKOFapbulayblH KepceTeni. CMHUPHOBTBIH JHArHOCTHKACHI SKCTPaBEpPCHUS MEH
OENCEeHAUTIKTIH JKEHUT OCYIMEH ICUXOJUHAMHUKAIBIK KAaCHUETTEPAIH TYPaKThUIBIFBIH pacTajbl.
CayanHaMa XMMUSFa JE€TeH KbI3bIFYIIBUIBIKTBIH apTKAHBIH aHbIKTa(bl. FKOHT TUMONOTUACH OO bIH-
ma opramia 6amn 3 ymnaiFa ecTi, OyJI SMOIMOHAIIEI AIIBIKTHIK MMeH OeJICEHIUTIKTIH KOFapbhlUIaybIH
kepceTeni. CMHMPHOBTBIH JHMAarHOCTUKACHI AKCTPABEPCUS MEH OCJICEeHAUTIKTIH >KeHUI ecyiMeH
TMICUXOIMHAMHKAJIBIK KACHETTEPAiH TYPaKTBUIBIFBIH pacTanbl. CayasHaMa XUMHUSFaA JIETeH KBI3bIFY-
IIBUTBIKTBIH APTKAHBIH aHBIKTA[bl. 3€pTTey AJIEKTUBTI KypCTapAblH TEOPHUSHBIH NPAKTHUKAJAH
QIIIAKTHIFBIH JKEHYJErl 9JeyeTiH pacTaiiipl, opl Kapall OKy MEH MaHcall YIIiH KY3bIPEeTTLTIKTI
KaJIBINTACTBIPYFa BIKMAJ €TEe/l.

Tyiiin ce30ep: >NEKTUBTI KypC, XUMUs, TECTIICY, cCayallHaMaliap, 9-ChIHBIII.
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INCUXOJIOTI'O-NTIEJATI'OI'MYECKHUE OCOBEHHOCTHU NTPUMEHEHMUSA
SJIEKTUBHOI'O KYPCA “XUMMUA BOKPYI' HAC” IJIAA YHALIUXCA
JAEBATBIX KJIACCOB

AnHomayus

AKTYalnbHOCTh HCCIEIOBaHUsI OOYyCIOBIIEHA HEOOXOAMMOCTHIO MOJIEPHHU3AIMH IIKOJILHOTO
obpaszoBanus B Pecnyonuke Kaszaxcran, rae mpoduinbHOe 0OydeHHE WTpPAEeT KIIFOUEBYIO POJIb B
Pa3BUTHUM JIMYHOCTHBIX KAueCTB YYAILUXCS, YJOBJIETBOPEHUHU 3alpOCOB T'OCYJapCTBA M PHIHKA
Tpyna. B ycrnoBusix BHeApPEHUS TOCYJAapPCTBEHHBIX CTAHIAPTOB 3JIEKTUBHBIC KYpChl CTAHOBATCS HE
TOJIBKO MHCTPYMEHTOM JUTSl YTIIyOJIeHUs 3HAHMA, (POPMHUPOBAHUS MPOPECCHOHATBHBIX HHTEPECOB,
HO U TMpeoJoJieHHus aOCTPaKTHOCTU TMPEAMETOB, TakuX Kak XuMus. OJHAKO OTCYTCTBHUE
KOMIUIEKCHBIX KypCOB IO XMMHHU U HEJOCTATOK METOJUYECKHX PEKOMEHJALMN OrpaHUYMBaIOT UX
3¢ (HEeKTUBHOCTh, MOITOMY HW3YYEHHE IICHUXOJIOTO-TIEJarOTMUYeCKUX AacleKTOB KypCcoB M HX
IIPUMEHEHUE JUIsl TIOBBILIEHUS] MOTUBALMU U KPEATUBHOCTU IIKOJIbHUKOB SIBISIETCS aKTyaJbHBIM
BonpocoM. Llens uccnenoBanus — MpoaHaIU3UPOBATh POJib IPeaAnpodUILHOrO Kypca, pa3padboTarhb
U anpoOUpoBaTh SJIEKTUBHBIN Kypc «XUMHS BOKPYT Hac» JUIsl ydaluxcs 9-X Ki1accos.

MeTtoapl HccrneAoBaHUs BKIIOYAIM TEOPETUYECKUH aHadn3 HOPMATHBHBIX JOKYMEHTOB U
Hay4YHOW JIMTEPATyphbl, pa3pabOTKy mporpamMmbl kKypca (34 daca), a Takke I€IarornyecKuid
HKCHEPUMEHT C IKCHEPUMEHTaNbHOH rpymnmnoi yyamuxcs Cpeaneil 001eo0pa3oBaTenbHOM HIKOJIbI
Ne 52 umenn E.A. BykeroBa (r. Kaparanasr). B pamkax uccienoBanusi ObLIM MPOBEIEHBI BXOIHOM
U WUTOTOBBII TECTHI, MCHUXONOTWYeckas auarHoctuka mo tunosnorun K. IOHra m ncuxoamHammu-
yeckuM cBorictBaM b.H. CMupHOBa, a Takke aHKETHpPOBAHHE JI1 OLIEHKM HHTEepeca K XUMHH.
Pe3ynbTarhl moka3any MOJOKUTENbHYIO JUHAMUKY: MPOIIEHT MPAaBUIBHBIX OTBETOB B TECTAX BHIPOC
Ha 19,3%, 4ro cBHAETENLCTBYET 00 ymydlieHWH ycBoeHus matepuana. [lo tumonorum HOnra
cpenHuil 6amn yBenuumicsa Ha 3 Oaria, yka3biBas Ha MOBBINICHUE YMOIMOHATIBHOW OTKPBITOCTU U
akTuBHOCTH. JlparHoctuka mno CMUPHOBY NOATBEpAMSIA CTAOMIBHOCTh ICUXOJMHAMHUYECKHUX
CBOMCTB C JIETKUM POCTOM 3KCTPAaBEPCUM U AKTUBHOCTH. AHKETHUPOBAHME BBIIBUIIO POCT MHTEPECA K
xumuu. VccnenoBanue moATBepKAAeT MOTEHIMANT 3JEKTUBHBIX KYpPCOB B INPEOJIOJIEHUH OTpPbIBA
TEOPHH OT MPAKTUKH, CIIOCOOCTBYS (POPMHUPOBAHMIO KOMIIETEHIMH I AajbHENIIero o0yueHus u
Kapbepbl

Knroueevie cnoea: >NEKTUBHBIN KypC, XMMUs, TECTUPOBAaHNE, aHKETUPOBaHU, 9 Kitacc.

Introduction. General education schools have always been tasked with numerous important
responsibilities, including providing a quality education, fostering spiritual and moral character, and
encouraging creative thinking among students. Therefore, one area of modernisation in school
education that is currently underway is the active development of specialised education. The system
of elective courses as part of specialised education enables students to develop their professional
interests [1]. Elective courses are an important step towards implementing the principles and
objectives of specialised education, as they can make the educational process more interesting and
varied. Building on this, this thesis studied the role of elective courses in specialised education and
formed methodological recommendations for their development. To illustrate these
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recommendations, an elective course entitled 'Chemistry Around Us' was developed to show the
practical value of chemistry.

Elective courses are designed to meet the individual educational interests, needs and
inclinations of each student. They play a crucial role in selecting a field of study or pursuing further
education at higher education institutions, as well as in determining future employment
opportunities. They also help to prepare schoolchildren for professional, cultural and social self-
determination. However, not all schools currently offer elective courses, and there are few
comprehensive courses in chemistry. Elective courses have great educational and creative potential
in the learning process, as well as the ability to motivate schoolchildren to study chemistry.
Implementing elective chemistry courses as part of the school curriculum will encourage
schoolchildren to develop an interest in chemistry and other natural sciences [2].

Including everyday life topics in the course will help students see specific examples of how
chemistry is applied, making learning more meaningful and engaging. This is important for
overcoming the subject's abstract nature, which often prevents students from grasping its essence.
Methods for creating elective courses provide teachers with recommendations for organising and
implementing them. Using this methodology, teachers can develop their elective courses in
chemistry and other subjects. Teachers need to constantly improve their skills and learn new
teaching methods. The introduction and use of elective courses will contribute to their professional
growth, renew their teaching tools and improve their qualifications [3].

The issue of organising and developing specialised education at the secondary level began to be
studied in the Republic of Kazakhstan in the early 1990s. Following independence, it became
possible to move away from the uniformity and standardisation of education that had characterised
Soviet schools. Kazakhstan needed its own updated educational model based on variability to
contribute to the country's successful establishment as a competitive member of the global
community. To this end, reforms aimed at organising specialised education in Kazakhstani schools
were implemented. In 1996, the Republic of Kazakhstan developed a number of conceptual
documents that reflected the nature of international educational systems and the theoretical
constructs for creating a new, socially demanded, personality-oriented school. These documents are:
“Concept for the development of general education schools in the Republic of Kazakhstan (1996)”
and “Concept for the content of general secondary education (1996)”.

According to the Concept for the Development of general education schools, secondary
education is completed at the upper level of education. Students are taught according to their
cognitive interests and organised into three areas: natural sciences and mathematics; social sciences
and humanities; and vocational and technical education [4].

A key part of implementing the principles of profile-based education involves introducing the
Republic of Kazakhstan's state-compulsory standards for secondary general education: “Basic
Provisions (State Mandatory Standard of Education 2.003-2002)”. These standards define the
content and procedural aspects of profile-based education. Subject programmes have been
developed in two areas of education based on SMSE: natural sciences and mathematics; and social
sciences and humanities. One of the main modernisation initiatives in general secondary education
in the Republic of Kazakhstan is the transition to a 12-year education system, as set out in the state
programme 'Kazakhstan 2005-2010'. The next stage in the development of specialised education in
the Republic of Kazakhstan was the adoption of Law No. 319-I1I of 27 July 2007 “On Education”.
This law became a key document, defining the legal, organisational, and economic foundations of
the country's entire education system [5].

A significant development was the approval of new mandatory state education standards, as set
out in Order Ne 406 of the Minister of Education of the Republic of Kazakhstan, dated 23
September 2022. These standards regulate the content and structure of education at all levels, from
pre-school to post-secondary. For general secondary education in particular, the standards highlight
specialised education as a key component of upper secondary school. The document outlines the
objectives of specialised education, which are the development of competencies necessary for
8
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professional self-determination, an in-depth study of specialised subjects and the formation of
applied skills relevant to future professional activities. Additional regulatory support for specialised
education is provided in two key orders of the Ministry of Education of the Republic of Kazakhstan.
For example, Order Ne 399 of 16 September 2022, “On the approval of model curricula for general
education subjects and elective courses at primary, basic secondary, and general secondary
education levels”, ensures flexibility in the implementation of educational content, allowing the
interests, inclinations, and abilities of students to be taken into account. The elective courses
included in these programmes promote interdisciplinary integration and in-depth study of core
subjects, including chemistry. Order Ne 365 of 12 August 2022, “On the approval of model
curricula for primary, basic secondary and general secondary education in the Republic of
Kazakhstan”, in turn, defined the structure of model curricula in which the compulsory and variable
components are clearly distinguished [6].

In recent years, particular attention has been paid to the professional competence of teachers
delivering specialised education. To this effect, the Concept for the development of teacher
education in the Republic of Kazakhstan (Abai KazNPU) was approved by Protocol Ne 1 on 21
June 2024. The document emphasises that training a new generation of teachers must align with the
requirements of specialised education. The adoption of Order Ne 31 of the Minister of Education of
the Republic of Kazakhstan, dated 24 February 2025, “On the approval of professional standards for
teachers of educational organisations” was significant in this context. This document clearly defines
the professional competencies that teachers must possess.

The recent Order Ne 90 of the Ministry of Science and Higher Education of the Republic of
Kazakhstan, dated 4 March 2025, “On amendments and additions to the order of the Minister of
Science and Higher Education of the Republic of Kazakhstan Ne 2, dated 20 July 2022, “On the
approval of State General Education Standards for Higher and Postgraduate Education”, introduced
changes that further strengthen the continuity between levels of education, ensuring the continuity
of students' professional development from general secondary education to higher education
institutions [7].

There are three main types of courses: compulsory, optional and elective.

e Comprehensive courses are compulsory for all students. Attendance and performance are
strictly monitored. These courses form the core of the curriculum and comply with state educational
standards. Successful completion of these courses is necessary to continue studying. Examples of
compulsory courses include chemistry courses in secondary schools and standard general education
and specialised chemistry courses in specialist schools.

e Facultative courses are those needed to build a student's programme of study. Students can
choose one or more electives from the offered list, but this is not mandatory — they may choose
none. As a rule, there is no final assessment for elective courses.

e Elective courses are chosen by students based on their interests and needs from a set of
proposed courses. However, once a course has been chosen, it becomes compulsory to attend and
complete, just like standard courses. Elective courses play an important role in specialised and pre-
specialised education [8].

Elective courses complement the content of specialised education programmes and are an
element of the curriculum offered to schoolchildren. Unlike optional courses, which are merely
available for study and not compulsory, elective courses must be included in the curricula of all
specialised classes. Students do not take any official examinations on their programmes. Elective
courses focus on deepening knowledge and improving learning effectiveness, so they have a
minimum class size of 3—-15 students. The number of elective courses offered as part of a
programme must exceed the number that students are required to choose [9].

Teaching aids for elective courses can also be developed in the form of a set of modules. This
allows the programme content for these courses to be determined with student participation.
Elective course modules should consist of 17-34 hours. Consequently, during the academic year,
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students will be able to study three to five topics in depth, in addition to their specialised course
[10].

For an elective course to be an effective teaching method for a subject such as chemistry, it
must possess several key qualities: systematicity, comprehensiveness, integrity, scientificity,
structure and substance. The presence and degree to which each of these qualities is manifested
determines the ability of chemistry electives to fulfil the tasks set by society for general education
schools. Elective courses are an important component of specialised education and are of great
importance in the system of specialised training. Elective chemistry courses focused on research
and practical activities can provide schoolchildren with a solid foundation for their future studies in
higher education institutions specialising in natural sciences. These courses are designed to improve
students' knowledge and develop their interest in chemistry, fostering a positive attitude towards
continuing education [11].

Methods and materials. The elective course programme is designed for secondary school
students for 9 grade and is scheduled for 34 hours per year, once a week. It is primarily aimed at
students with a keen interest in chemistry who intend to continue their education at institutions
specialising in natural sciences [12].

The elective course “Chemistry around us” implements the principles of profile-based
education. This teaching material introduces students to a wide range of chemical knowledge,
prepares them for choosing their future field of study and supplements and deepens the content of
basic chemistry lessons. The course also aims to satisfy the cognitive interests of individual
schoolchildren and contribute to the development of their creative and professional abilities.

Main objectives of the course:

e increase students' cognitive interest in chemistry;

e broaden their knowledge of chemistry;

e create conditions for the development of students' general knowledge and creative abilities.

Expected results:

e work independently with regents and chemical equipment;

e explain chemical processes occurring in the environment;

e research the chemical composition of food, cleaning products and medicines;

o effectively and safely apply chemical knowledge in everyday life;

Forms of organisation: frontal, individual, group.

Forms of lesson: lecture, workshops, laboratory work, seminar, independent work.

Teaching methods: explanatory-illustrative, reproductive, research, interactive.

Programme content: Introduction (1 hour), Chemistry in everyday life (6 hours), Environmental
chemistry (6 hours), Chemistry and medicine (6 hours), Food chemistry (8 hours), Chemistry of the
future (5 hours), Final lessons (2 hours).

Description of the experiment

The elective course “Chemistry around us” was designed for ninth-grade students. As part of
the programme, eight lessons were conducted on chapter 1V, “Food chemistry”, as well as one
introductory lesson and one final lesson. The experimental group consisted of 10 students from
Academician E. A. Buketov General Education School Ne 52. An entrance test consisting of 15
closed questions with one correct answer was conducted as part of the introductory lesson. The
content of the questions was based on the topics covered in the course. After completing the
elective course, a final test consisting of 25 closed questions with one correct answer was conducted
as part of the final lesson.

Before and after starting the elective course, the experimental group underwent a psychological
and pedagogical assessment of students in terms of group interaction and personality:

¢ Psychological personality typology (C. Jung). Personality types are determined by identifying
the predominant trait of either extroversion or introversion [13].
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¢ Diagnosis of psychodynamic personality traits by B. N. Smirnov is necessary to determine the
psychodynamic personality traits that determine the specificity of the personality-group style [14].

e Degree of interest in chemistry. This diagnosis is necessary to determine the degree of interest
in chemistry. This questionnaire is intended for students in 9 grade and is designed to determine the
specifics of the personality group style. The questions in the questionnaire were compiled based on
the scientific works of Sadykov et al. [15] and Salta et al. [16].

All questionnaires were conducted anonymously, as it is believed that only anonymous research
yields the most reliable results.

Results

1. Results of testing:

Before starting the elective course, the results of the testing in the experimental group are as
follows: one student scored 4 points (10%), seven students scored 5 points (70%), one student
scored 6 points (10%), and one student scored 7 points (10%). Thus, the average score for the entire
experimental group was 5.2. The percentage of correct answers was 34.7%.

Final test results in the experimental group: one student scored 10 points (10%); two students
scored 11 points (20%); two students scored 12 points (20%); one student scored 13 points (10%);
one student scored 14 points (10%); one student scored 16 points (10%); two students scored 18
points (20%).

Based on the analysis of the points scored by the students, the average score for the
experimental group on the final test was 13.5, The percentage of correct answers was 54 %.
(diagram 1).

60,00%

50,00%

40,00%

B entrance testing
30,00% -
B final testing

20,00% -

10,00% -

0,00% -

Diagram — 1 The results of the testing

The test results show that the percentage of correct answers increased from 34.7% to 54%
before and after studying the elective course. This represents a change of 19.3%. This indicates that
implementing the elective course had a positive effect, significantly influencing the students in the
experimental group's assimilation of the educational material.

2. Analysis of the results of psychological and pedagogical diagnostics

A) The results of Jung's personality assessment before the experiment are presented in table 1.
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Table 1. Jung's personality assessment before the experiment

Full name Score Personality type Average score
1. student 35 Introvert 56.5 - ambiverts
2. student 65 Ambivert
3. student 65 Ambivert
4. student 45 Ambivert
5. student 55 Ambivert
6. student 40 Ambivert
7. student 70 Extrovert
8. student 75 Extrovert
9. student 35 Introvert
10. student 80 Extrovert

According to these results, the average score for Jung's personality typology in 9th grade was
56.5 points, which corresponds to ambiversion: a personality type that has traits of both types.
Ambiverses have traits of both extroversion and introversion. They are sociable and reserved,
passive and active. It all depends on the place and time of action. They have a fairly stable
psychological orientation towards the world of external objects (extroversion) and the internal
subjective world (introversion).

It was noted that the elective course group would include: 5 ambiverts (mixed type), 3
extroverts, and 2 introverts. After the elective course, table 2 shows slightly different results of the
psychological and pedagogical diagnoses of 9th-grade students.

Table 2. Jung's personality assessment after the experiment

Full name Score Personality type Average score
1. student 45 Ambivert 59.5 - ambiverts
2. student 70 Extrovert

3. student 65 Ambivert

4. student 40 Ambivert

5. student 65 Ambivert

6. student 45 Ambivert

7. student 65 Ambivert

8. student 80 Extrovert

9. student 50 Ambivert

10. student 70 Extrovert

The average personality type score was 59.5, corresponding to the ambivert personality type,
which has traits of both introversion and extroversion. The breakdown of personality types among
the students was as follows: 7 ambiverts and 3 extroverts. Compared to the beginning of the
experiment, there were two more ambiverts; the number of extroverts remained unchanged; and
there were no introverts. This is because the students became more emotional, lively and open in
their communication. Homework assignments helped students to find additional information on
various topics.

Diagram 2 shows a comparative analysis of the results of Jung's psychological personality
typology before and after the elective course.
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Diagram — 2 Comparative analysis of the results of Jung's psychological personality typology
before and after the experiment

B) Diagnosis of the psychodynamic properties of N.I. Smirnov's personality. It all began with
determining the reliability of the subject's answers based on the sincerity indicator. For this purpose,
the number of matchings "yes’ answers to the questions asked is counted (the count is made line by
line according to the sincerity indicator in the questionnaire key). The results of N.I. Smirnov's
diagnosis before the experiment is presented in Table 3.

Table 3. Diagnosis of psychodynamic personality traits N.I. Smirnov's before the experiment

No Scales
" | Extroversion | Rigidity | Emotional excitability | Reaction speed | Activity
S-1 10 14 8 12 10
S-2 12 8 9 10 12
S-3 21 14 8 8 10
S-4 12 9 16 9 13
S-5 9 10 8 10 5
S-6 12 12 10 7 6
S-7 12 15 12 8 14
S-8 10 10 7 14 10
S-9 15 15 14 15 5
S-10 18 12 7 9 7

The average score for the group on the “Extraversion” scale is 13.1, indicating average
extraversion.

On the “Rigidity” scale, the group's average score is 11.9, indicating an average expression of
this trait. The group scored 9.9 points on the “Emotional excitability” scale, indicating average
emotional excitability. The average score for the group on the “Reaction speed” scale was 10.3,
indicating average reaction speed. The group scored 9.2 points on the “Activity” scale, meaning that
the psychodynamic trait of activity is expressed very weakly in this sample. These results are
consistent with those obtained by other methods. Table 4 shows the data obtained after the elective
course.
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Table 4. Diagnosis of psychodynamic personality traits N.I. Smirnov's after the experiment

No Scales
" | Extroversion | Rigidity | Emotional excitability | Reaction speed | Activity
S-1 8 10 6 12 11
S-2 14 10 7 10 12
S-3 18 14 8 9 10
S-4 14 11 9 9 12
S-5 11 12 7 12 8
S-6 13 10 11 9 8
S-7 12 12 12 8 12
S-8 10 11 8 14 10
S-9 15 14 7 15 7
S-10 18 17 7 11 9

On the «Extroversion» scale, the group's average score is 13.3, indicating average extroversion.
On the «Rigidity» scale, the group's average score is 12.1, indicating a high degree of rigidity. On
the «Emotional Excitability» scale, the group scored 8.2, indicating average emotional excitability.
On the «Reaction Speed»' scale, the group's average score is 10.9, indicating average reaction
speed. On the «Activity' scale, the group scored 9.9, meaning that the psychodynamic property of
activity is very weakly expressed in this sample.

A comparative analysis of the results of this methodology is presented in Diagram 3.

14 9
12 17
10 -+
8 1T
6 1
a 4
2 v
0 ¥ v Y v Y v ’
Extraversion Rigidity Emotional Reaction Activity
excitability speed ’

M before the experiment
M after the experiment

Diagram — 3 Comparative analysis of the results of the psychodynamic properties of N.I. Smirnov's
personality before and after the experiment

Thus, the results of the two methods used to determine the psychodynamic properties of
personality are consistent. The number of ambiverts increased slightly after the elective course,
while the average psychodynamic property level according to N.I. Smirnov remained unchanged.

The following indicators were identified when determining the psychodynamic properties of the
personality: attitude to study; general style of behaviour and activity; qualities characterising
educational and organisational skills; and attitude to classmates and oneself.

C) The results of the entrance questionnaire are presented in Diagram 4. This shows the number
of ‘yes’, ‘no’ and ‘neutral’ responses to each question.
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Diagram — 4 The results of the survey before the experiment

Based on the results of the questionnaire analysis, the following conclusions were drawn: Seven
students (70%) consider chemistry to be an important science, while three students (30%) are
unsure of its significance or do not recognise it as such, indicating the need to emphasise the applied
role of chemistry. Only three students want to pursue a career in chemistry, while five students
(50%) are undecided. This suggests an insufficient understanding of the career prospects in
chemistry. Seven students (70%) expressed an interest in solving chemical problems, indicating
developed logical thinking. However, five students (50%) find it difficult to apply their chemistry
knowledge in everyday life, suggesting a gap between theory and practice. Only five students (50%)
consider chemistry knowledge useful for the future, while the rest are unsure or do not see any
prospects. Eight students (80%) are not interested in studying chemistry beyond the school
curriculum, and eight students (80%) consider chemistry to be a challenging subject that requires
adjustments to teaching methods. Nine students (90%) are not interested in taking courses outside
of the school curriculum, and nine students (90%) have no experience of attending additional
classes, making it difficult to assess their usefulness objectively.

The survey revealed moderate interest in the subject, as well as significant gaps in motivation
for independent chemistry study and a weak connection between the school curriculum and real life.
A more practice-oriented approach is required, along with the introduction of project-based learning
and the expansion of the extracurricular educational environment. Diagram 5 presents the results of
the survey, which were obtained after the students had studied the elective course.

12
10
8
m yes
6
¥ no
4 W neutral
2
0 T |VI T T T T T T |-|I
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Diagram — 5 The results of the survey after the experiment
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The 30% increase in responses to question 3 (‘Would you like to choose a career related to
chemistry?') suggests a growing professional interest in the natural sciences, highlighting the
influence of education on career choices. Furthermore, interest in problem solving (Question 4)
increased by 10%, demonstrating a parallel development. Similarly, the increases in awareness of
the role of chemistry in the world around us (question 5) and in everyday life (question 6) reflect the
successful implementation of interdisciplinary connections and a practice-oriented approach:
awareness of the role of chemistry in the world around us increased from 60% to 90%, and
awareness of its role in everyday life increased by 40%. Finally, the number of students who
recognise the value of individual and additional classes (question 12) increased by 20%.

Conclusion and discussion. According to Dadonova [10] and Martin et al. [11], including
elective courses in the general education curriculum is an important step towards implementing the
principles and objectives of specialised education. Elective courses can make the educational
process more interesting and varied. Building on this approach, during the research period, we
developed various materials, including methodological recommendations, lesson plans, interactive
presentations, teaching materials, digital learning tasks, entrance and final tests, and a questionnaire
for elective courses

To demonstrate the positive impact of the elective chemistry, course on students' assimilation of
educational material, a pedagogical experiment was conducted involving an experimental group of
ten students. Due to the specific content of the elective course ‘Chemistry Around Us,’ the group
included 9th-grade students from the Academician E.A. Buketov Secondary School Ne 52. Ten
teaching hours from the entire programme were selected for teaching.

Before the start of the course, the experimental group of students took an entrance test
consisting of fifteen questions on topics from Section VI- “Food Chemistry”. The entrance test
scores of the 9 grade students were as follows: One student scored 4 points, six students scored 5
points, one student scored 6 points, and one student scored 7 points. The percentage of correct
answers was 34.7%. This result can be attributed to the students' limited knowledge of these topics.

After completing the elective course, the experimental group took a final test consisting of 25
questions on the topics covered. Their scores on the final test were as follows: One student scored
10 points; two students scored 11 points; two students scored 12 points; one student scored 13
points; one student scored 14 points; one student scored 16 points; and two students scored 18
points. The percentage of correct answers was 54%. The test results show that the percentage of
correct answers increased by 19.3% before and after the course. This indicates that implementing
the “Chemistry Around Us” elective course has a positive effect, significantly influencing the
students' assimilation of the educational material.

There are several reasons for the increase in the percentage of correct answers. Firstly, the
course content went beyond the basic curriculum and focused on practical applications. Students
were eager to learn about subjects such as chemistry from a new perspective and acquire knowledge
that would be useful in everyday life. Secondly, laboratory work and practical workshops unlocked
the students' creative and educational potential. They were keen to acquire new knowledge through
non-standard tasks. Thirdly, the relaxed atmosphere and small group size enabled each student to
participate fully in the educational process and ask questions that interested them. All these factors
contributed to activating cognitive activity and general interest in chemistry.

After the experiment, the students completed a final psychological and pedagogical assessment
to study their personalities and their interest in learning. The results were then compared with those
of the initial assessment. The personality assessment results show that the number of ambiverts
increased slightly after the elective course, while the average psychodynamic characteristic score
remained the same. The questionnaire results demonstrate a significant increase in students' interest
in, awareness of, and activity relating to chemistry. Notable positive changes include attitudes
towards chemistry-related professions, readiness for independent learning, and the desire to study
the subject in depth, as well as reduced anxiety about the complexity of chemistry.
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According to Ikram et al. [17] and Ayanbode et al. [18], elective courses have great potential,
but successfully implementing them requires considerable effort. Teachers must develop an elective
programme that reflects the course objectives in the context of the subject being studied, provide
students with the necessary teaching materials, and select effective teaching methods. Thus, our
study revealed that elective chemistry courses positively impact the educational and cognitive
processes.
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PEDAGOGICAL FOUNDATIONS OF USING MODULAR TECHNOLOGY IN THE
TEACHING OF INORGANIC CHEMISTRY

Abstract

This article comprehensively examines the pedagogical foundations of applying modular
technology in the process of teaching inorganic chemistry in higher education institutions. In
modern education, modular technology is considered one of the effective methods that enables
students to master learning material step by step, while improving the quality of knowledge through
the interconnection of theory and practice.

The purpose of the study is to identify the pedagogical prerequisites for the application of modular
technology in teaching the inorganic chemistry course, to determine its features, and to prove its
effectiveness on a practical level. For this purpose, research was carried out with an academic group of
12 first-year chemistry students. At the initial stage, students’ opinions about modular learning were
identified. The survey results showed that 8 out of 12 students had heard this term for the first time,
while only 4 students were able to provide a general understanding of its content.

During the study, the course "Theoretical Foundations of Inorganic Chemistry" was divided
into 8 modules, and a 15-week lesson plan was developed. Each module included not only
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theoretical content but also practical tasks, which encouraged students to engage in independent
inquiry, think scientifically, and apply the acquired knowledge in practice.

After the completion of the classes, students’ opinions were collected again through a survey.
The results demonstrated the effectiveness of modular technology: 84% of students noted that the
learning material was clearer when divided into modules, 8% preferred traditional learning, and
81% emphasized the high integration of theory and practice. The overall satisfaction rate was 88%.

The findings of the study prove that the introduction of modular technology in teaching
inorganic chemistry contributes to students’ active participation in the educational process,
systematic mastery of the subject, and the development of professional competencies.

Keywords: inorganic chemistry, modular teaching, pedagogical technology, quality of
education, teaching effectiveness.
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BEMOPT AHUKAJIBIK XUMHWSHBI OKBITYJIA MOAYJbAIK TEXHOJIOT USTHBI
KOJJAHYAbIH INEJAT'OI'MKAJIBIK HET'T3JIEPI

Axoamna

byn makanaga >xorapbl OKY OpbIHJIApbIHJIA OeHOpraHMKAaJIbIK XMUMHUSHBI OKBITY IPOLECIHJIE
MOJTYJIB/IIK TEXHOJOTHUSHBI KOJJIAHYABIH TEIaroruKaiblK HETi3epi yKaH-)KaKThl KapacThIPLIAIbL.
Monynbaik TexXHOJOTUsl Kazipri OuniM Oepy KyHeciHle CTyIeHTTepAiH OKy MaTepHaliblH KEe3€H-
KE3CHIMEH MEHIepyiHe, TeOpusi MEH IMPAaKTHKAaHbI e3apa OaiJaHBICTBIPAa OTBHIPHINT OiIIM CarmachlH
apTThIpyFa MYMKIHAIK OepeTiH THIMII 9ficTepAiH Oipi peTiHAe KapacThIpbLIaibl.

3epTTeyiH MakcaTbl - OEMOpPraHUKaJIbIK XUMHS KYPChIH OKBITYJIa MOJYJBIIK TEXHOJIOTHUSHbI
KOJIJaHY/IbIH TeAarorMKaJIbIK aJFbIIIApTTapblH aHBIKTAY, OHBIH €PeKIIeNIKTepIH alKbIHAAY KOHE
TUIMIUTITIH TOXIpUOETIK TYpFbliaH Janenaey Oousbin Tadbutagel. Ocbl Makcarra 1-Kypc XUMHS
MaMaHJbIFbl OOMBIHIIA OLTIM anmaTblH 12 CTYIEHTTEH TYpaTblH aKaJeMHsUIBIK TONIEH 3epTTey
KYMBICTAphl XKYPri3iaai. AJIAbIMEH CTYACHTTEP/AIH MOAYNbBIIK OKBITY Typajbl OacTanksl HiKipiaepi
anbIkTanapl. CayamHama HOTHKeciHAE 12 CTYAeHTTiH 8-1 OYJ1 TEepMUH/II alFalll peT ecTIreHIH aiTca,
T€K 4 CTYIeHT KaHa OHbIH Ma3MYHbI TypaJibl KaJIbl TYCIHIK Oeprex.

3eprrey OapbIChiHAa OeHOpraHUKaJbIK XUMHUSHBIH TEOPUSIIBIK HEri3fepi Kypchl 8§ MOJIynbre
OemiHiN, 15 antanslk cabak »Kocmapsl Kacajlpl. Op MOIYJIb TEOPHUSIIBIK Ma3MYH/Ibl KaMThII KaHa
KolMaii, MpaKTUKaIbIK TalChlpMalapMeH TOJIBIKTBIPBUIBIN, CTYACHTTEpPAIH ©3IIriHeH i3/IeHYiHE,
FBUTBIMH TYPFBIJIAH OMJIaHYBIHA JKOHE aJIFaH OUTIMIH TOKIpHuOeae KOJIJTaHybIHa MYMKIHIIK Oepi.

Cabakrap asKTanFaHHAaH KeWiH CTYAEHTTEpIiH MiKipiepl KailTagaH cayalHama apKbLUIbI
x)uHaapl. OHBIH HOTHOKENEpl MOJYJbIK TEXHOJOTHSHBIH THIMIUIITIH KOPCETTI: CTYIACHTTEP/IIH
84%-b1 OKy MaTepHajbl MOIYyJbAEpre OeJiHreHAe TYCIHIKTIpeK OOJFaHbIH atam oTTi, 8%-bl
TOCTYpIi OKBITYIBI Koyaimbl caHaabl. CoHbIMeH Katap, 81%-bI Teopuss MeH MpaKTHKAaHBIH
yisleciMaiiri skorapsl eKeHiH alTThl. JXKanmnel KaHaraTTaHy KepceTkil 88%-1bl Kypabl.

3epTTey KOPBITBIHABUIAPH OCHOPTaHUKAIBIK XUMHSHBI OKBITY/a MOIYIBIIK TEXHOJOTHSHBI
€HTi3y CTYJICHTTEP/iH OKY YJepiciHe OeNceH i KaThICYbIHA, MOH/I XKYHelNl TypJe MEeHrepyiHe koHe
KoC10M KY3bIPETTUTIKTEPIH KAJBINTACThIPYFa bIKMAJ €TETIHIH eIl

Tyiiin co30ep: GeriopraHUKAIBIK XUMUS, MOTYIBIIK OKBITY, MeIarOTMKAIBIK TEXHOJIOTHUS, OLTiM
camnachkl, OKBITYIBIH THIMILITITI.
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MNEJATOIr'MYECKHUE OCHOBBI IPUMEHEHUSA MOJIYJbHOMN TEXHOJIOTMH B
OBYUYEHHH HEOPT AHUYECKOW XUMHUH

AnHomayus

B naHHOIl craThe BCECTOPOHHE pacCMaTpUBAIOTCS IEJAarorM4eckue OCHOBBI INPUMEHEHUS
MOJTyJIbHON TEXHOJIOTHH B IPOIECCE MPENoIaBaHUsI HEOPraHMYECKOW XMMHU B BBICIINX Yy4EOHBIX
3aBeJIeHUAX. MoaylibHasi TEXHOJIOTUS B COBPEMEHHOH cucTeMe 00pa30BaHUs paccMaTpUBaeTCsl Kak
ouH W3 3(PPEKTUBHBIX METOJIOB, OOECICUMBAIIINX MOITATHOE YCBOCHHE Y4eOHOTO MaTepuania
CTY/IEHTaMH, IIOBBIILIEHHE KayecTBa 3HAHUH 3a CUET B3aUMOCBA3H TEOPUH U MPAKTUKH.

Ilenbp uccnenoBaHUs - ONPENEIUTh MEJAaroruH4ecKre MPEeANOChUIKM MPUMEHEHHUS MOJYJIbHOMN
TEXHOJIOTUH B MPENOJaBaHUU Kypca HEOPraHNYEeCKON XUMUH, BBISIBUTH €€ 0COOEHHOCTH U JI0Ka3aTh
3G GEKTUBHOCTh Ha MPAKTHYECKOM ypoBHE. C 3TOH Lenblo OBUIM TPOBENEHBI MCCIECAOBAaHUS C
akajgemMuueckor rpynmoil u3z 12 crymentoB 1 kypca cnernuanbHOCTH «Xumusi». CHaudana ObLIH
OTIpeJIeNIeHBI NCXOAHBIE MHEHHSI CTYJICHTOB O MOTyJIbHOM oOyueHuu. [1o pe3ynpratam aHKeTHpOBa-
HUs 8 u3 12 cTyneHTOB COOOIIMIIM, YTO BIIEPBBIE CIBINIAT 3TOT TEPMHUH, a TOJIbKO 4 CTYyJEHTa
CMOIJIM JaTh 001liee IPEICTaBIECHUE O €ro COJIEPKaHUU.

B xone uccnenoBanus kypc «TeopeTuyeckre OCHOBBI HEOPraHMUECKOM XUMUM» ObUT pa3aenéH
Ha 8 Mopysei, Obl1 cocTaBiieH 15-HenenbHblN MaH 3aHATHi. Kaxaplil MOgysb BKIIIOYaAJ HE TOJIBKO
TEOPETUYECKOEe COJIepKaHHE, HO U NPAKTUYECKUE 3aJaHUs, 4TO CIIOCOOCTBOBAJIO CaMOCTOSTENb-
HOMY IIOWCKY, Hay4YHOMY MBIIUICHUIO CTYICHTOB W TPHUMEHEHUIO TIIOJYYEeHHBIX 3HAHUH Ha
IIPAKTHUKE.

[Tocne 3aBepiieHNs 3aHATUI MHEHUS CTYAEHTOB CHOBA ObLIIM COOPAHbI TOCPEICTBOM aHKETHPO-
BaHUs. Pe3ynbraTsl nokazanu 3¢ppekTUBHOCTh MOTyIbHON TeXHOJIOTHU: 84% CTYAEHTOB OTMETHUIIH,
YTO Y4eOHbII MaTepuana CTaHOBUTCS MOHSATHEE NPU pa3AeieHUH Ha MOIyH, 8% mocuurtanu Oosee
yI0O0HBIM TpagunMoHHOe oOydeHue. Kpome Toro, 81% yka3aim Ha BBICOKYIO COIJIaCOBAaHHOCTh
TEeOpUH U NpakTuku. OOImKA moKa3aTenb yA0BIETBOPEHHOCTU cocTaBUi 88%.

Wtoru uccnenoBaHusi AOKa3bIBAlOT, YTO BHEAPEHUE MOJYJIbHON TEXHOJOTMM B NPENOAaBaHUE
HEOpPraHMYeCKON XHMHHU CHOCOOCTBYET aKTMBHOMY YYacTHIO CTYAEHTOB B y4ueOHOM IIpoliecce,
CHCTEMHOMY YCBOEHHIO MpeMeTa U (OPMHUPOBAHUIO TPOPECCHOHATBHBIX KOMIETEHIIUI.

Knrouesvie cnoea: neopraHuueckas XUMHs, MOAYJIbHOE OOy4deHHeE, NMeAaroruyeckas TEXHO-
JIoTHsl, KadyecTBO 00pa3oBaHus, 3(pPpeKTUBHOCTH 00yUEHHSI.

Introduction. The current stage of social development is characterized by the advancement of
scientific and technological progress, as well as the emergence of various innovative processes that
influence all spheres of life, including higher education. With the implementation of the
competence-based approach and the corresponding change in educational objectives, higher
education institutions must employ innovative educational technologies in the process of training
students in order to form their professional competencies while fulfilling the requirements of state
educational standards [1, 485].

Inorganic chemistry is one of the fundamental fields of science that ensures the explanation of
natural phenomena at the molecular and atomic levels [2, 2006159]. However, the main difficulties
in teaching inorganic chemistry in higher education institutions are associated with the high level of
theoretical complexity that requires abstract thinking from students, the lack of sufficient practical
skills during laboratory work, and the limited integration of theory and practice. In this regard, in
order to improve the quality of teaching, it becomes necessary to introduce innovative pedagogical
technologies, including modular teaching technology.
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Modular teaching is an educational technology aimed at organizing learning content in
systematic, structured blocks that take into account the learner’s individual abilities, learning pace,
and style [3, 911]. This approach enables students to study independently, develop logical thinking,
and acquire knowledge more deeply by integrating theory and practice. In addition, modular
technology contributes to the effective structuring of subject content, the optimization of the lesson
process, and the enhancement of learners’ autonomy.

In recent years, numerous studies have proven the effectiveness of the modular teaching system
in improving the quality of education in natural science subjects, especially in inorganic chemistry
[4, 112]. This technology adapts to the complexity of the learning material, increases students’
interest in the subject, and improves learning outcomes. Learners actively participate in the
educational process, plan and evaluate their own activities. The purpose of this study is to identify
the pedagogical foundations of using modular technology in teaching inorganic chemistry at higher
education institutions and to substantiate its effectiveness in practice. Based on this purpose, a
survey was conducted among students, and a scientific hypothesis was formulated regarding the
effective implementation of modular teaching in higher education.

Materials and methods. The use of modular technology in teaching inorganic chemistry is
considered an important direction in the pedagogical modernization of the educational process.
Within the framework of this study, the research was aimed at substantiating the theoretical
foundations of modular teaching and the mechanisms of its implementation into the practice of
chemical education from a scientific and methodological perspective [5, 88].

The methodological basis of the research is formed by the theories of constructivism, learner-
centered teaching, and activity-based learning, which make it possible to develop individual
learning trajectories for students, structure subject content, and master educational material in a
consistent manner. Within the scope of these theories, the main pedagogical task of modular
teaching is to enhance students’ cognitive activity, develop their ability to work independently, and
ensure the effectiveness of the learning process.

The research was conducted with a group of 12 first-year chemistry students at a pedagogical
higher education institution in Kazakhstan. During the experimental lessons, the content of the
inorganic chemistry course was restructured according to the modular principle, and students’
academic achievements, interest in the subject, and self-study skills were monitored.

The research materials included teaching and methodological complexes, electronic courses,
textbooks, and scientific articles on teaching inorganic chemistry from both domestic and foreign
universities. In addition, sources in Russian, English, and Kazakh describing the practical
implementation of modular technology in chemistry lessons were used.

The questionnaire given to students contained the following questions:

Topic: Initial Attitudes toward Modular Teaching

1. Have you ever heard of "modular teaching"?
Yes
No
2. If yes, in your opinion, what does "modular teaching" mean?
(Write in your own words)
3. Which method seems more effective to you in the learning process?
Traditional lecture
Practical classes
Group work
Individual work
Other (please specify)
4. What is the most important aspect of the learning process for you?
Deep understanding of the topic
Acquisition of practical skills
Receiving new information
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Independent inquiry
Other (please specity)
5. Are you willing to try new teaching methods (for example, modular teaching)?

Yes
No

Not sure
6. What is
(Write your personal opinion)

the main outcome you expect

from

teaching methods?

Table 1. Modular Plan for the Course “Theoretical Foundations of Inorganic Chemistry”

Module Weeks Topics Brief Content
1. The object, methods, and development of chemistry The role of chemist
Module 1. 2. Substances and their properties. Chemical elements, . Y
. basic concepts, types of
Fundamentals of | 1-2 simple and complex substances D
. substances, scientific
Chemistry 3. Fundamentals of the theory of the structure of
research methods
matter
Module 2. 4. Quantum-mechanical model of the atom . .

. . Atomic theory, periodic
Atomic Structure 3.4 5. Electron shells, orbitals reoularities and their
and the Periodic 6. D.I. Mendeleev’s periodic law and system, ceu

o . . significance
Law periodicity of atomic properties
Module 3. 7. Types of chemical bonds (ionic, covalent, metallic,
Chemical hydrogen)
Bonding and 5-6 8. Valence bond theory (VBT), molecular orbital :h};p ees ?lf l;:ilé?zs;;?)(ﬁecular
Molecular theory (MOT) pe, 1y
Structure 9. Molecular geometry and spatial structure
Module 4. 10. System, state, thermodynamic functlc?ns Types of energy, heat
. 11. Internal energy, enthalpy, entropy, Gibbs energy :
Chemical 7-8 . . . .. effects of reactions, free
. 12. Energetics of chemical reactions, conditions of
Thermodynamics - energy
spontaneity
Modu}e > 13. Reaction rate and factors affecting it .
Chemical . . Reaction rates, catalysts,

. 9-10 14. Catalysis and its types o ..

Kinetics and . oy ., .. equilibrium conditions
S 15. Chemical equilibrium, Le Chatelier’s principle

Equilibrium
16. Classification of solutions, solubility

Module 6. Theory 11-12 17. Methods of expressing concentration Composition and

of Solutions 18. Physicochemical properties of solutions (osmotic | properties of solutions
pressure, boiling/freezing point)

Module 7. 19. Theories of electrolytic dissociation (Arrhenius, .

. . Acid-base concepts, pH,

Electrolytic Bronsted—Lowry, Lewis) . .

. 0. 13-14 . redox reactions, basics of
Dissociation and 20. pH and buffer solutions electrochemist
Electrochemistry 21. Redox reactions, electrochemical cells Y

22. Review and systematization of general chemical Summarization,
Module 8. .
Summarization 15 laws demonstration of
. 23. Application of inorganic chemistry fundamentals interdisciplinary
and Integration . . .
in professional fields connections

The following scientific methods were used in writing this article:

- Literature review and theoretical analysis - studying modern research in pedagogy, chemical
education, and teaching technologies (with priority given to sources published after 2020);

- Pedagogical experiment - conducting practical lessons based on modular technology and
comparing students’ academic achievements [6, 110];

— Observation and survey - identifying students’ activity and perception features during the
learning process;

- Quantitative analysis - determining the effectiveness of modular teaching through statistical
processing of the obtained data.

23




BECTHHK KasHIIY um. A6as, cepusi «<EcmecmseHHo-2eoepaduueckue Haykur, 4(86), 2025 a.

Thus, the study was aimed at substantiating the effectiveness of modular technology in teaching
inorganic chemistry both theoretically and practically.

Results and discussion. During the study, a survey was conducted among 12 first-year
chemistry students with the aim of identifying their “understanding and attitudes toward modular
teaching prior to its implementation” (Table 1).

According to the collected data, it was observed that the majority of students did not have a
clear understanding of the modular teaching method: 8 out of 12 students stated that they had heard
the term for the first time, while only 4 students provided a general idea about its content. In their
opinion, modular teaching means the division of educational material into sections and its
systematic presentation, or simply a new method different from the traditional one.

With regard to lesson formats, most students considered practical classes (5 students) and group
work (3 students) to be effective. Meanwhile, 2 students preferred traditional lectures, and another
2 chose individual work. These findings highlight that students are inclined toward active
engagement during lessons.

As for the expected outcomes of the learning process, the acquisition of practical skills
(5 students), deep understanding of the topic (4 students), and the development of independent
inquiry (1 student) were most frequently mentioned. Additionally, some students emphasized the
importance of obtaining new information (2 students).

The majority of students (9) indicated their readiness to try new teaching methods, including
modular teaching. Only 1 student expressed a negative opinion about this approach, while
2 students reported being undecided.

The main results students expected from teaching methods were: lessons that are simple and
understandable (4 students), more practical assignments (3 students), learning how to conduct
independent inquiry (2 students), and increased interest in classes (2 students). Thus, the survey
demonstrates that students do not yet have a full understanding of modular teaching, but at the same
time, their interest in innovative teaching technologies is quite high.

Based on this survey, new modules for teaching general and inorganic chemistry were
proposed. Organizing the content of general and inorganic chemistry courses according to the
modular system is aimed at ensuring that students master the material systematically and step by
step. The logic of dividing the modules was determined in accordance with the internal content
structure of the subject and the developmental patterns of chemistry, ranging from theoretical
foundations to practical applications.

The first module - “Fundamentals of Chemistry” is designed to introduce students to the general
scientific context of chemistry. It covers the object of chemistry, its main methods, and
development, as well as the basic types and properties of substances. At this stage, students acquire
the initial conceptual framework necessary for the learning process, while also understanding the
role and importance of chemistry in society. The content of the module, based on the principles of
scientific rigor and accessibility, helps to foster students’ initial interest in the subject.

The second module - “Atomic Structure and the Periodic Law” forms the fundamental part of
the course. Mastering the quantum-mechanical model of the atom, the organization of electron
shells, and the significance of D.I. Mendeleev’s periodic law develops students’ ability to
understand the properties of chemical elements. In this module, the connection between atomic
theory and periodicity is revealed, creating the theoretical foundation for subsequent topics.

The third module - “Chemical Bonding and Molecular Structure” serves as a continuation of the
previous module, providing a transition from the atomic to the molecular level. It analyzes types of
chemical bonds, the spatial structure of molecules, and the theory of hybridization. This knowledge
provides students with a universal tool for explaining the physicochemical properties of substances.
The content of the module develops students’ analytical thinking and trains them to analyze
chemical processes from a structural perspective.

The fourth module - “Chemical Thermodynamics” and the fifth module - “Chemical Kinetics
and Equilibrium” are closely interconnected. The first deals with the energetic characteristics of
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chemical systems, introducing such concepts as internal energy, enthalpy, entropy, and Gibbs
energy. The second focuses on the rate of reactions and equilibrium conditions. Considering these
two modules together allows students to gain a deeper understanding of the nature of chemical
processes and their practical significance.

The sixth module - “Theory of Solutions” introduces students to the classification of solutions,
methods of expressing concentration, and the physicochemical properties of solutions. Important
phenomena such as osmotic pressure, boiling, and freezing points are explained, along with their
applied significance.

The seventh module - “Electrolytic Dissociation and Electrochemistry” is one of the most
important sections of inorganic chemistry. It considers acid—base concepts from different theoretical
perspectives, explains the pH scale, buffer systems, and redox processes. Electrochemical cells are
also studied, with emphasis on their practical applications. This module helps students develop
skills needed in their future professional activities, particularly in analytical chemistry,
biochemistry, and technological processes.

The eighth module - “Summarization and Integration” is aimed at systematizing and
generalizing the knowledge acquired in previous modules, as well as demonstrating ways of
applying it in an interdisciplinary context. At this stage, students consolidate the general laws of
chemistry and relate them to professional fields. This concluding module ensures the logical
completion of the course and develops students’ ability to apply their knowledge comprehensively.

After completing the general and inorganic chemistry course through modular teaching, a
survey was conducted to determine students’ opinions. The results for each question were analyzed
and presented in percentage terms (Table 2).

Table 2. Survey Results on Modular Learning

Survey Question Agree (%) Disagree (%) Ne((l;t)l)'al

The learning material became clearer when divided into

84 8 8
modules
Modular learning increased my interest in the subject 76 12 12
This system motivated me to study independently 68 14 18
Modular assignments helped develop logical thinking 74 10 16
In the modular system, theory and practice are well balanced 81 7 12
Interactive elements were useful 82 6 12
The assessment methods were clear and fair 79 11 10
I believe modular learning is also applicable to other subjects 77 13 10
Support from the instructor during lessons was sufficient 85 5 10
Overall, I was satisfied 88 4 8

The results of the survey demonstrated that the modular learning approach had a clear positive
impact on students’ learning process. First of all, dividing the learning material into modules (84%
agreement) enabled students to absorb complex information step by step, distribute the learning
load more effectively, and master knowledge systematically. This indicator proves that the modular
structure increases the clarity and accessibility of educational content.

The increase in students’ interest in the subject (76%) highlights the motivational potential of
modular learning. This result demonstrates that students became more engaged during classes and
perceived the subject as important not only from a theoretical perspective but also in terms of its
practical significance. In addition, the majority of students (68%) noted that the modular system
encouraged them to study independently. This fact indicates that modular learning contributes to
strengthening students’ self-directed inquiry and developing their functional literacy.

The effectiveness of modular assignments in developing logical thinking (74%) and the balance
between theory and practice (81%) created opportunities for students to form higher-order cognitive
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skills. In this regard, modular learning goes beyond merely delivering information, functioning
instead as a method that enhances analytical and critical thinking abilities.

The effectiveness of interactive elements (82%) once again confirmed the importance of
integrating modern educational technologies. Interactive methods fostered students’ active
participation in classes and improved the quality of material retention. The fairness and clarity of
the assessment system (79%) enabled students to approach their academic achievements with
greater confidence, thereby increasing their motivation.

The proportion of students who confirmed the applicability of modular learning to other
subjects (77%) demonstrates the universality of this technology and its potential for broader
implementation in higher education. Furthermore, the sufficiency of instructor support (85%)
provides evidence of the effectiveness of pedagogical interaction between students and teachers.

Neutral

Disagree

Agree

Figure 1 — Students’ satisfaction rate with modular learning

The overall satisfaction rate (88%) proves that the modular learning system met students’
expectations and made the educational process effective both in terms of content and methodology.
These findings indicate that the modular learning approach has significant potential to enhance the
quality of education in higher institutions.

The research results showed that the use of modular technology in teaching inorganic chemistry
increases the effectiveness of the learning process.

First, modular learning allows for structuring and systematizing the content of education
[7, 67]. Since the objectives and tasks of each module are clearly defined, students know in advance
what knowledge, skills, and outcomes they are expected to acquire during the course. This approach
ensures the transparency of the learning process and strengthens students’ motivation.

Second, modular technology integrates theoretical knowledge with practical skills, thereby
enabling a holistic understanding of the subject matter in chemistry [8, 187]. For example, complex
topics in inorganic chemistry are complemented by laboratory assignments, which contribute to the
development of students’ practical competencies.

Third, modular learning enhances students’ independence in the learning process. Since each
module includes individual tasks, control questions, and reflection elements, students are given
opportunities to test and improve their knowledge. This contributes to the development of self-
management, planning, and critical thinking skills in the learning process.
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Fourth, modular technology fosters the development of students’ functional literacy. Chemical
knowledge is acquired not only theoretically but also through practical tasks applied to real-life
situations. Such tasks are aimed at building professional competencies.

Conclusion. The conducted research has demonstrated the pedagogical effectiveness of
applying modular technology in teaching inorganic chemistry. During the study, students’ initial
understanding of modular learning was identified, and based on these findings, the course content
was adapted into modules. As a result, it was shown that the modular approach contributes to the
systematization of knowledge, the integration of theory and practice, the development of students’
independent learning skills, and the enhancement of learning motivation.

The main advantages of modular learning are the structuring of the educational process, the
clarity of learning objectives, the improvement of students’ functional literacy, and the development
of professional competence. This method is particularly relevant for subjects such as inorganic
chemistry, which are theoretically complex and require the acquisition of practical skills.

The research findings highlight the necessity of introducing modular programs into the
inorganic chemistry course at higher education institutions and emphasize the importance of
enhancing teachers’ methodological competence. Furthermore, it is considered essential to conduct
additional studies aimed at adapting modular technology to other areas of chemistry and integrating
it with digital educational resources in the future.
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OPT AHUKAJIBIK XUMMSI BOUBIHIIIA BLJIIM AJTYIIBLTAPJIBIH O3THIIK
KYMBICBIHA APHAJIFAH KPUTEPUAJIIBI BATAJIAY ITAPAKTAPBIHBIH
THUIMALJIITT

Anoamna

Byn 3eprreyne opraHuKanblK XUMHUSL Kypchl OoMbIHINA BiniM aimylibIHBIH ©31HIIK >KYMBICHIH
(POX) xputepmanapl Oaranmay mapakTrapbl apKbUIbl OaraiayablH THIMAUITT TEOPHUSUIBIK KOHE
TOKIPUOETIK TYPFBIA TalJaHIbl. 3€pPTTEYAIH MakcaTbl - MPE3eHTalus, MOCTep JKOHE MHTEIUICKT-
KapTa (QopMaThIHJIaFbl OKY OHIMJIEpIH Oaranayra apHalfaH KPUTEPUIJIEpAIH OKY HOTHXKENepiHe
ocepiH aHbIKTay. Kpurepuanasl Oaranay mapakrapbl biym-AHIEpCOH TaKCOHOMUSICHIHBIH JI€HIeH-
JiepiHe COMKeCTEeHIpiIin, OutiMai OlLTy, TYCiHY, KOJ/IaHy, Tajljaay, Oaranay jKoHEe JKaHa OHIM jKacay
OpeKeTTepiH KemeHai Typae emmeyre OarbiTTanmabl. 3eprrey 2025-2026 0Ky KbUIBIHBIH KY3Ti
CEMECTpIHJIE XMMHSI MaMaHIBIFBIHBIH 18 cryaeHTiMeH (9+9) xyprizinai, OapiblK KaThICYIIbLIAP
HKCIIEPUMEHTTIK TOI PETIHJE KapacThIpbliibl. CTyneHTTep «AJKaHAap» TaKbIPHIObI OOMBIHINA YIII
BU3yall[ibl (opMarTarbl OHIM JalbIHIaAbI, Oaranay pyOpuKamapbl ajiblH ajda YCHIHBUIIBL,

ACCKPUIITOPJIAP HAKTHI Aar AbUIApAbl ©JIIICYTC Oar BITTAJIJBbI.
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3epTTey HOTMXKENEpl CTYISHTTEPIH OKY JKeTicTikTepi (opmarTap OOMBIHIIA SPTYPIi KY3bIpeT-
TUTIKTEpre CYMEeHETiHIH KepceTTi. bipiHmii Tom Oapiblk ¢dopMaTTa >KOFapFbl JIEHTeHIe TEHIrepiMIi
HOTHKE KepceTce, eKiHII TOI BU3yalJIbl KbICKa (opmarTapiaa (moctep, WHTEIIEKT-KapTa) >KOFaphl
KETICTIKKE JKETTI1, allaiijia Mpe3eHTalusIIbIK OasHAay/Aa caabICTBIPMAaJIbl TYPJE TOMEH Oaill KUHA/IbI.
By nepekrep CTyAeHTTepIiH FAUIBIMU TULAIK KOMMYHHKALUS, BU3YaJIbI-UU(PIBIK cayaT, SKOJIOTHsI-
JBIK Oiylay >KOHE 3epTTEYHIUIIK JaFAbUIapbIHBIH JaMybl Oarajay MapakTapbl apKbUIbl KeIIeHl
eJIeHreHin nanenaeni. Kpurepuanapl Oaranay akageMUsUIbIK QIUIIIKTI KaMTaMachl3 eTir, Oaranay-
JaFbl CYOBEKTHBTUIIKTI a3alTThl, OKYy MOTHBAIMSCHIH apTTHIPABLI KoHE pediekcus MOJICHUETIH
KaJIBINTACThIP/ABL. 3epTTeY KOPBITHIHABICHI OOMBIHIIA KpUTEpHaabl Oaraiay mHapakTapblH OiliM
QYIIBIHBIH ©31HIIK >KYMBICBIHAAIE >KYHenl KOJJaHy OpraHUKalblK XUMHSHBI OKBITY CamachlH
apTTBHIPYABIH TUIMJII MEAATOTUKAIBIK TETIT1 PETIHAC YCHIHBUIAIBL.

Tyiiin ce30ep: OpraHUKAIBIK XHMHS, KpuTepuaiuasl Oaramay, bOX, QyHKImoHaNIBIK
cayaTTbUIBIK, BU3YaJIJIbl OKY ©HIMAEpi, BiiyM TakCOHOMHSCHI.
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IPPEKTUBHOCTb KPUTEPUAJIBHBIX JINCTOB OUEHUBAHMSI 111
CAMOCTOATEJBHOU PABOTBI CTYJAEHTOB 11O OPTAHUYECKOU XUMHUHN

Annomayus

B nanHOM mcciieZioBaHUM TEOPETUYECKH W OKCIEPUMEHTAIbHO 000CHOBaHA 3()()EeKTHBHOCTH
HCIOJIb30BAHUS KPUTEPUAIbHBIX OLIEHOYHBIX JIUCTOB IPH OLEHUBAHUU CAMOCTOSATEIBHOM pabOThI
obyuatomuxcst (CPO) o oprannveckoi xumun. Llens nccinenoBaHus 3aKirodanach B OMpeacICHUN
BIMSIHUS KPUTEPHEB OLICHMBAaHUS Y4YeOHBIX NPOJIYKTOB B (opmare Npe3eHTaluH, HocTepa M
MHTEJJIEKT-KapThl Ha Ka4eCTBO y4E€OHBIX pe3ynbTaToB. KpuTepuanbHble OIEHOYHBIE JTUCTHI ObLIN
COOTHECEHBl C YpPOBHSAMHM TakcOHOMHUH bilyma-AHzIepcoHa W HampaBJIEHbl Ha KOMIUIEKCHOE
U3MEpeHNe YMEHUI 3allOMMHATh, TOHUMATh, IPUMEHATh, aHAJIM3UPOBATh, OLIECHUBATh U CO3/aBaTh
HOBBIN NpoaykT. MccnenoBanue npoBoauiiock B oceHHeM cemectpe 2025-2026 yyeGHOro rojaa co
CTYJAEHTaMHU creruanbHocTh «Xumus» (18 yenosek, 9+9), npu 3ToM Bce yYaCTHUKHU BBICTYNAIU B
Ka4yecTBE HKCHEPUMEHTAIbHBIX Ipym. CTYAEHThI BHIIOIHUIN TPH BU3yalbHBIX YUE€OHBIX MPOAYKTA
0 TeMe «AJIKaHbl»; OLIEHOYHblE PYOpHUKH OBbUIM 3apaHee NpPEJOCTaBIEHBbl, a IECKPUITOPbI
OpPUEHTUPOBAHBI HA U3MEPEHUE KOHKPETHBIX KOMIIETEHIUH.

PesynbTarhl uccienoBaHUs MOKa3zaid, 4YTO y4eOHBbIE JOCTUKEHHUS CTYJEHTOB 3aBUCAT OT
JOMUHHUPYIOIIUX KOMIIETEHTHOCTHBIX HAaBBIKOB B pasHbIX (opmarax pabotel. Ilepas rpymma
IIPOJIEMOHCTPHUpOBAIa CTAOUIILHBIE U BBICOKHE PE3YNbTAThI 110 BCEM (popmaTam, TOTAa Kak BTOpas
rpymnmna JAOoCTUINIa Oojiee BBICOKMX IOKasaTeled B BHU3yalbHBIX KpaTKuX (opmartax (mocrep,
MHTEJJIEKT-KapTa), HO MOJy4YHJia CPAaBHUTEIbHO HU3KUM Oajll 3a MPE3eHTAIlMOHHOE BBICTYIIJICHHE.
IlonydyeHHbIE NaHHBIE MOATBEPXKAAIOT, YTO KPUTEPHUAIBHOE OLEHUBAHHUE IMO3BOJSET KOMIUIEKCHO
U3MEpATh pa3BUTHE HAYYHOW S3BIKOBOM KOMMYHMKAIMH, BU3YaJbHO-IIM(PPOBOIl TI'PaMOTHOCTH,
9KOJIOTMUECKOTO MBILIUIEHUS U HMCCIEA0BAaTENbCKUX YMEHMHU. KpurtepranbHble OLIEHOYHBIE JIUCTHI
o0ecneunan aKaJeMUYEeCKyl0 CIpPaBeUIMBOCTh, CHU3WIN CYOBEKTUBHOCTh B OIIEHKE, MOBBICUIU
y4eOHYI0 MOTHBALMIO U CHOPMHUPOBAIHM peQIEKCUBHYIO KYIbTYypy y cTylneHToB. Ha ocHoBe
PE3yNIbTaTOB PEKOMEHIYETCSI CUCTEMAaTUYECKOEe MPUMEHEHHE KPUTEPUATbHBIX OIIEHOYHBIX CPEJICTB
IOpU BBHIOJIHEHUH CaMOCTOsITENbHAas padoTa CTYIACHTOB 10 OpPraHMYeCKOM XUMHHM Kak
3¢ (HEeKTUBHOTO MeAArorndeckoro MHCTPYMEHTA MOBBIIIEHUS KauyecTBa 00yUeHUsI.

Knrwoueswie cnosa: opranndeckas XUMus, KpurepuanbHoe orieHuBanue, CPO, ¢pyHKIMoHambHAs
IrPaMOTHOCTh, BU3yaJIbHbIE yueOHbIE POIYKTHI, TAKCOHOMUS biyma.
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EFFECTIVENESS OF CRITERION-BASED ASSESSMENT SHEETS FOR STUDENTS’
INDEPENDENT WORK IN ORGANIC CHEMISTRY

Abstract

This study theoretically and empirically substantiates the effectiveness of using criterion-
referenced assessment rubrics for evaluating students’ independent work in Organic Chemistry. The
aim of the research was to determine the impact of assessment criteria for educational products
presented in the form of a presentation, poster, and mind map on learning outcomes. The criterion-
based assessment rubrics were aligned with the Bloom-Anderson taxonomy levels and designed to
comprehensively measure the skills of remembering, understanding, applying, analyzing,
evaluating, and creating new products. The study was conducted during the Fall semester of the
2025-2026 academic year with 18 students majoring in Chemistry (9+9), all of whom were treated
as experimental groups. The students prepared three visual learning products on the topic
“Alkanes.” The rubrics were provided in advance, and the descriptors were oriented toward
assessing specific competencies.

The results indicated that students’ academic performance varied depending on the dominant
competencies required by each format. The first group demonstrated consistently high performance
across all formats, whereas the second group achieved higher results in concise visual formats
(poster and mind map) but scored comparatively lower in the presentation task. These findings
confirm that criterion-referenced assessment allows for a comprehensive measurement of scientific
communication skills, visual and digital literacy, ecological reasoning, and research competence.
The use of rubrics ensured academic fairness, reduced subjectivity, increased learning motivation,
and fostered reflective learning practices. Based on these results, the systematic implementation of
criterion-referenced assessment for independent work in Organic Chemistry is recommended as an
effective pedagogical tool for improving the quality of chemical education.

Keywords: Organic Chemistry, criterion-referenced assessment, independent work, functional
literacy, visual learning products, Bloom’s taxonomy.

Kipicne. Xorapper 6u1iM OepyniH >KaHapThUIFAH MapaJurMachkl Ooslallak IMOH MyFaliMIEpiH
naspiayaa TeK TEOpUsIIBbIK OUTiM GepyMeH HIeKTenMel, KaciOn Ky3bIpeTTUTIKTEP/IiH KeIeH Il 1TaMybIH
KaMTamachI3 eTyal tanan etenl [1]. Ochl TypFblIaH anFaH/ia OpraHUKaIbIK XUMHUS KYPChl - XMMUSIIBIK
OiiM OepyziH Ma3MYH/BIK ©3€ri FaHa emec, OoJalaK MaMaHHBIH XUMUSUIBIK MOJIENbCY, IKCIEepH-
MEHTTIK KOHE AHAIMTUKAJIBIK MOJIEHUETIH KaJIbITACTBIPYAbIH MaHbI3Ibl aaHbl [2]. OpraHukaibIK
KOCBUIBICTAP/IbIH KYPBUIBIMBL, (DYHKIIMOHAIJBIK TONTAapbl MEH peakius MeXaHU3MJepi CHUSKTHI
KYpJIesli Ma3MYH/Ibl UT€PY YILUiH CTYyAEHT OelCeHl KOTHUTUBTIK 9PEKETKE, BU3YaJ/Ibl JKOHE JIOTHKa-
JBIK OWayFa, fepOec 3epTTeyre, aknapaTThIK-IUPPIbIK Kypajaaapasl KojdaaHyFa OediMaenyl KaxkeT
[3]. ConnpiKTaH, OpraHUKaNbIK XUMUAIaFrel biTiM anymbHbH e31H11K xkyMbIckl (BOX) cTyneHTTiH
MIOH/I1 TEPEH UTepYiHe JKaF/Iai )KacalThIH HEeri3T1 MeIaroruKajblK TETIK OOJBI Ta0bUIa k! [4].

biniM anmymblHBIH ©31HIIK KYMBICHI TEK TalcChlpMajapibl OpBIHAAY IpOLECci FaHa €Mec,
CTYIEHTTIH FBUIBIMH aKIMapaTIeH >KYMBIC iCTeYl, IePeKKe3Aep/i Tajiaybl, XUMUSIIBIK KYPbUIBIMIAP
MEH peakuusuIapabl OalIaHbICTBIPYbI, TEPMOAMHAMUKAIBIK *KOHE KUHETUKAJIBIK TYCIHIIpMeEnepal
Kylleneyi, SKOJOTUSUIBIK aCHeKTIIep/Al HHTErpalusiaybl CHSAKTBI KypAes opeKkeTTepi KaMTuasl [5].
Anaiifa 61TiM alyIIbIHBIH ©31HIIK dKYMBICHI HOTHKECIHIH carackl OHbI Oaranay 9JICTEpIiHIH FhUIBIMU
Heri3nenyiHe Tikenei OaitnanpIcThl. COHNIBIKTAH, OLTIM amyIIBIHBIH ©31HIIK dKYMBICHIHBI Oaraiay ibIH
TUIMJI1 TETIKTEPIH aHBIKTAY - XUMHUSHBI OKBITY 9/1ICTEMECIHIH CTPATErHsUIbIK MIceleNepiHiy Oipi.

Hoctypni Oaranmay >Kyleci OpraHMKaJbIK XUMHSIAFbl OUTIM ayIIBIHBIH ©31HIIK >KYMBICHI
HOTWKEJIEPIHIH JKaH-)KaKThl CHIATBIH TOJBIK KaMTH anMaiasl. Kem karmaiima Oaramay Tek
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KYMBICTBIH HOTH)KECiHE FaHa OaFbITTAJIbIN, CTYACHTTIH JKEKE 13/ICHIC CTPATETusChl, FHUIBIMU TIIMEH
CoOMJIey MOJICHHUETI, aKIapaTThl TAIay KoHE KYPbUIBIMIAY JaFablIapbl eckepumMeriai [6]. by xar-
naiiga Oaranmay CyObEKTHBTI OOJybl, HAKTHI JECKPUNTOPIAPIBIH KOKTBHIFBI, OAJUIIBIK aibIpMallibl-
JBIKTApbIH OJIIEeTCI3 KopiHyl kwui keznmecemi. COHbIMEH Karap, CTYACHT YInH Ourimzal Oaranay
YZAEpICiHIH MaKcaTTapbl, TAIaNTapbl MEH KYTUICTIH HOTH)KE aliKbIH eMeC OOJIFaHIBIKTaH, pedIeKCHs
KoHE ©31H-631 Oaranay JarIbUIapbIHBIH Aamybl Texeneni [7]. byn mocenenep Oumim GepymiH
KY3BIPETTUTIKKE HET13/IeJITeH YIITiCiHe KalIbl Keei, OTKeH1 Ka3ipri meaaroruka oaranay xyhecin
TEK OJIIIIey Kypajibl PETiHAE eMecC, OKY YACPICIH PETTeUTIH, JaMbITyFa OaFbITTaIFaH Kepi OaiiaHbIC
MeXaHU3MI PETiH/Ie KapacThIpasl [8].

CoHbIMEH KaTap, Kazipri OurniM Oepy ToXKIpUOECIHAEe XUMUSUIBIK MOJIMETTEp/l BHU3YaslIbl
(dopmarTapia yceIHY KapKbIHIbI qamyaa [9]. [Ipe3errarusiiap, mocrepiep KoHE HHTEIUICKT-KapTanap
CTYISHTTIH KYpJCNI XUMHUSUIBIK aKmapaTThl KbICKA, HAKTBI, JIOJNENJII JKOHE TYCIHIKTI €Til
KypbUIbIMIIaybIHa MYMKiHAIK Oepeni [10]. IIpe3eHTanusiiap - XUMUSUIBIK pEaKIUsIap MEH MEXaHU3M-
Jepai Mojenaey, rpaduKanblKk KOPHEKUTIKTEPMEH Coiiey MOJICHHETIH YIHJIeCTipy; ocTepep - KbICKa
dbopmarTa 3epTTEYIIUTIK HASSIAPAbI 19 KOPCETy; all MHTEIUICKT-KapTaiap - XUMUSUIBIK OalIaHbIC-
Tapbl, peaklys KOJIJapblH, KJIAacTap apachlHIarbl JOTMKAIbIK >KyHeHl MOJebey Kypaibl peTiHfe
KOJIAAHBUIAJbl. Byl KYMBICTap OKY-TaHBIMJBIK OPEKETTIH TYpPaKThl TYpiHE alHAJBIN, XUMHSIIAFbI
(GYHKIMOHAIABIK CayaTThUIBIKTHI KAJIBIITACTBHIPYABIH KyaTThl 9AicTepiHiH Oipi Oona anamasl. Anaiina,
OCBl YII OHIMJI TEJarorHKajbIK TYPFBIIA IyphIC Oaramamay onapAblH OuriM Oepy omneyeriH
oncipeTei.

Ocpiran 0aiIaHBICTBI KpHUTEpUANAbl Oarajay mapakTapbiH (pyOpuKa, IECKpUNTOp, OaUIIBIK
IKana) KOJIJaHy - OpraHUKaJIbIK XUMUSAAFbl OUTIM alyIIbIHBIH ©31H]IIK KYMBICBI CallaChlH apTTHIPY-
OBIH TUiMIl Tocimi. PyOpukamap Oipinmminen, Oaranay mporeciH OObEeKTUBTEHAIPEi; EKiHIIiJIeH,
CTyICHTKe Oaranay TaJanTapblH alfblH aja OLTyre MyYMKIHJIK Oepil, OKy MOTHBAIIMSCHIH apTThIpa-
IbI; YIIHIIIEH, pediekcuss MeH ©3iH-031 OaranayblH MOJICHUETIH KaJIbITacThIpaasl. Jleckpumnrop-
Jap apKbUIbl OLTIM HOTIKENEPl TeK «IypbIc/Oyphic» Aem oJIieHOel, XUMUSUIBIK MOJENIbACYIepAiH
JOIAIT, BU3YaJbl 3JIEMEHTTEPAIH Carachkl, FhUIBIMU TUIMEH Ceilsiey, TaNen/il apryMeHTalusl CUSKThI
KYypAenl JaFrapuiap KeuleHi OaranaHaabl. byn AHAEPCOH TaKCOHOMUSCHI OOMBIHIIA >KOFapFbl JIEeH-
reiigeri (C4-Co) Tannmay, Oaranay >koHe »kacay, all biiyM TaKCOHOMHSICBIHBIH CHUHTE3 OpEKETTEpIiHE
colikec Kenell, aid (YHKUMOHAIABIK CayaTThUIBIKTHIH Xajibikapanblk (PISA/OECD) yarinepine
yilneceni.

CoHbIMEH, OpPraHMKaIbIK XUMHs OOMBIHIIA OUTIM AIyLIBIHBIH ©31HJIK >KYMBICHl HOTHIKENEPIiH
Oaranayaa KpuTepHaiasl Oaraiay mapakTapblH KOJJAHY - CTYJACHTTIH aHATUTHKAIBIK, 3€PTTECYIIUTIK
KOHE BH3YaJ/IbI-TMHTBUCTHKAIBIK KY3BIPETTUNIKTEPIH KaJIBIITACTBIPY/Abl KaMTaMachl3 €TETIH
FBUTBIMU-O/IICTEMENTIK KKETTUNIKTEH TYBIHIAN OTHIp. Bysl 3epTreyzae mpe3eHTarusi, mocTep *KoHe
MHTEJJIEKT-KapTaFra apHalfaH Oaranay mapakTapbl J3IpJIEHIIN, OJapblH OKY HOTHIKECIHE BIKIAJIb
AKCTIEPUMEHTTIK JKOJIMEH TaJIIaHaIbl.

Marepunaanap men auicrep. Ocbl 3epTTey OpPraHUKAIBIK XUMHs Kypchl OoiibiHIIA bitim
aNyIIBIHBIH 631HIK >kyMbIckl (BOX) Gopmareinga opblHAanaThiH YII TYpil OKY ©HIMIH: Mpe3eHTa-
11, TIOCTEP JKOHE MHTENJIEKT-KapTa KpUTepuallpl Oaranay nmapakrapbIMeH OaraiaysblH THIMIUIITIH
aHbIKTayra OarbITTamapl. 3eprrey 2025-2026 OKy KBUIBIHBIH KY3T1 CEeMecTpiHie OakamaBp
JCHrefiHeri XuMusi MaMaHAbIFBIHBIH CTYJIEHTTEPIMEH KYPri3uigi. DKcrepuMeHTKe Oapibirbl 18
cryaeHT KatbicThl (9 + 9). Exi Tonm Oipnell oKy TamchlpMaiapblH OpBIHIAIbI KOHE €eKeyl Je
HKCIIEPUMEHTTIK TOM PETiH/e KapacThIPbUIIBL, OYI1 o/1ic Oaranay napakTapblHbIH THIMALTITIH OaKbuiay
TOObIHAa KapaMacTaH aHbIKTayFa MYMKIHIIK Oepeai. Op Tom yul Tommiara OeiHAl, op Tommaaa 3
CTyZEHTTeH Oouifibl, ssFHU eki TonTa Aa Ty, Ta, Tz Tommanapsl KypbuIbl.

3epTTeyre KaThICyLIbLIap OPraHUKAIbIK XUMUSHBIH «AJIKaHAap» TaKbIphIObl OOMBIHINA YII TYPII
OHIM >Kacajbl:

1. Ilpe3enTtauus (udpabK popmar)

2. Tlocrep (Al Hemece snexTponabl Canva hopmaThIHIA)

3. MHnrennexr-kapra (MindMeister/XMind nemece Canva GarnapiamacbiHia)
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TancelpManap HakThl KpUTEpUiiepMeH OekiTungl. Op TONKa YCBIHBUIFAH —TarchlpMaiap
Ma3MYHBI, KYPBUIBIMBI KoHE Oarajiay eJeMaepiHe KaThICThI erKel-TerKeim TyciHaipiial. bapiabik
TOMTapFa TaKbIPHIT Ma3MYHBI, BU3YAIAbl TaJanTap, FRUIBIMUA TUT HOPMAaJaphl )KOHE JEPEKKO3Aepi
pacimaey epexenepi Oipaeit Oepii.

3epTTey OapbIChIH/IA KeJleci MaTepuasiap naiaaianbulIbL:

- )KOO-ra apnasran «Opranukaisik XuMus» OOK, KypbUIbIMABIK (hopMyIiaiap >KUHAFBL;

- PowerPoint, Canva, XMind, MindMeister Bu3yangay Kypajiapsl;

- Kputepuanap! Oaranay mapakTapbl Ipe3eHTAIHs], IOCTEp JKOHE MHTEIJIEKT-KapTara apHaJlFaH;

- JlepexTepi cTaTUCTUKANBIK OHeY yiniH Excel 6arnapiamachl.

Kecre 1. Ilpezenmayusza apnanean kpumepuanowvl 6aanay napazol

Kpurepuit Heckpunropiap Takconomus bamn
JieHreidi

Heri3ri yreiMaap/p! Oity xkoHe | AJKaHzap KYPBUIBICHIH, rubpuareny, | Ecre cakray, | 10

TYCIHY HOMEHKJIaTypaHbl TYCIHIIpY TYCIHY

Kongany paasIChl AJBIHY JKOJNJAPBIH peakUsuIap apKbUIbl TYCIHIIPY Konnany 20

Tanpay >xoHe TYCIHIIPY Panuxanapr peaxius MEXaHH3MiH sHeprus | Tanmay 10
TYPFBICHIHAH TAJIAY

Baranay sxoHe nonenney DKOIOTHSJIBIK dCepiH Oaranay jkoHe OanamanapmeH | Baramay 15
CaJIbICTHIPY

2Kacay sxoHe yCBIHY [Ipe3eHTanus canacel, KYpblUIbIM, BU3yas Kacay 15

Cypaxkrapra xayan HaxkTsl, FBUTBIMU JKayar Cunte3 30

baramay mapakrapbl AHJEpCOH KoHE BilyM TakCOHOMMUSUTApBIHBIH JIEHTeHICpiH KaMTUIBI: €CTe
cakTay, TYCIHy, KOJIJaHy, Taijay, Oarajnay, »kacay. Op Ke3eH OOWbIHIIA Oayimap OemiH[l KoHE
Makcumaisl ynai - 100 ymaii.

Kecre 2. [locmepee apuanean kpumepuanosl baganray napagel

Kpurepwuii Heckpunropiap TakcoHomust neHreiii bamn
Heri3ri yreiMaapp! Oty Vi3omepusi, KaCHETTEpiH TYCIHIIPY Ecre cakray, Tyciny 10
Konnany KacuerTepiH peaknusiuiap apKbUIbl KOPCETY Konnany 20
Tanpgay W3omepust MeH MeXaHU3MJIi CAITBICTRIPY Tangay 10
Baranay AKIapaTThIH FBUIBIMH HET13IUTITiH Oaraay Baranay 15
Kacay [loctep au3aiiHel, JOrvKa Kacay 15
Cypaxkrapra xayan HaxkTel, FBUIBIMU 2Kayar Cunres 30

CryneHTTepiH CypakTapfra skayar Oepy AarabIChl OapiblK YIISYiHIE KEKe KpUTEpUi peTiHIe
birym TakCOHOMUSICBIHBIH, CHHTE3 JIEHT €1 OOMbIHIIA KapacThIpbUIab xkoHe 30 Oayn Kypanbl. baranay
MapakTapbIHBIH Ma3MYHbI TOMEH/I€ KOPCETUITEeH KecTenep/e OepiireH.

Kecre 3. Unmennexm-kapmaza apnanzan 6azanay napavl

Kpurepuit Heckpuntopnap TakcoHomust neHreiii bann
Heri3ri yreiMaapp! Oty Kacuerrep, peakusinap, sxosnorust (TAM) Ecre cakray, Tyciny 10
Konpany BaiinansicTap/p! KapTaga AypbIC OpPHAIACTBIPY Konpany 20
Tanpay TaxbIpbINTapAbIH JIOTHKAJIBIK TONTACTHIPBLIYHI Tanpay 10
baranay OKOJIOTHSIIBIK 9CEp MEH HEpTIusi Oanamachl baranay 15
XKacay Busyainael KypbUIbIM, TYCTEp YilneciMi Kacay 15
Cypakrapra xayan HaxTs! FpUIBIMU JKayan Cunres 30

Hotu:xenep. 3eprrey 6apbichiHAA €Ki TOI Ta Oipei OKy TaylanTapblHa cail pe3eHTaIlus, ocTep
KOHE MHTEIJUIeKT-KapTa (opMaThlHAa OUTIM adyIIbIHBIH ©31HJIK JKYMBICHI OpbIHIa/bl. baramay
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KpUTEpHAIABl PYOpUKa apKbUIBI JKy3€re achIpbUIAbI, pyOpuKka emmemaepi AHIEpCOoH koHe biym
TaKCOHOMISUTAPBIHBIH JICHTeisiepine coiikecteHAipuiai. byn Oaranay Tocuil CTYyAEHTTEPAIH TeEK
Ma3MYHJIBIK OUTIMIH FaHa €MeC, AHAIUTHKAIBIK, BU3YAIAbl JKOHE FHUIBIMA KOMMYHHKAIIHS
KY3bIPETTUTIKTEPIH KEIIeH 1 TYpAe oJIIeyre MyMKIHIK Oepii.

3eprTey HOTHXKENEpiHE ColKec, OIpiHIII TONTAaFbl YII TOMIIA THICTI XYMBICTap OOWBIHIIA
TOMEH/ICT] YIIaiIap bl dKHUHABI:
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MNpeseHTauusn MocTep MHTennekT-kaprta

Cypem 1 — Opeanuxanvix xumus 60UbIHWA OIIM TYWBIHBIY O3IHOIK HCYMbICHL HIMUIICENEPIHIY MONAPATbIK
CanbICmulpmansl maioaybsl

Kepcerinren HoTmkenep OOWBIHIIA €Ki TOM Ta YKOFAphl XKETICTIK JEHTreHiH KepceTTi, amaiiia
yraiinap aiblpMallbUIBIFBl TONTApAbIH OKY OHIMJAEPIH OpBbIHAAyNa OpTYPJl KY3bIPETTUIIKTEpre
0achIMJIBIK OCpTreHiH KOPCETEe/T.

ExiHm Tonm npe3eHTauusia caabICThIpMalibl Typle TeMeH (82) ymail anFaHbIMEH, IOCTep KoHe
WHTEJUIEKT-KapTaa sxorapbl 0amt (93-95) sxunaapt. Opramra 6amt 90.00 kypassl. byt ToNThIH KbICKa,
BU3YyaJJIbl pOpMATTAp/Ia AKMAPATThI KYHeNey TaFIbICBIHBIH XKOFapbl €KEHIH KOPCETTI.

Bipinmn Ton ymr ¢oopmarTa aa TeHrepimai HaTmwke kepeetti (90-95). Oprama 6amt 92.33 Kypaabl.
Byn TONTHIH aKmapaTThIK KYpPbUIbIM, FBUIBIMM TUIMIK JQJIIK XKOHE JEPEKKe3Jepil IoJeNl peTiHae
KOJIJTaHy KY3BIPETI )KOFaphl CKSHIH JOJISIICH]TI.

Baranay mapakrapbl OKy HOTHKEJNEpiH canajbl TalayFa skarai skaca bl JKymbic OapbIChIHA:

Op KpuTepuii OOMBIHIIA OayuT aliBIPMAIIBUTBIKTAPBIH aHBIK KOPYTe MYMKIHIIK Oep/ii, COHIBIKTaH
CTYZIEHTTEp Kail Jaf/IbICHI QJICI3 HEMECe KYIUTI €KeHIH TYCIH/II.

JleckpunTopiap CTYAEHTTIH ©3 *YMBICBIH aJIJIbIH ajla MIbIHAMbI KocHapiayblHa bIKIAI €TTi, Oy
pedexcrs MOICHUETIH KAJIBIITaCTBIP/IBL.

Cypakrapra >xayan Oepy KpuTepuiiHiH ofapbl camMarbl (30 Oamr) BepOanabl FHUIBIMU
KOMMYHHUKAITUSI TalIbUIBIFBIH HAKTHI ©JIIIET.

Ci3 xibepreH mocTepiep MEH HHTEIUICKT-KapTa YITiIepl KpUTepHaaabl Oarajay/IbIH CarmajibiK
JIoTeniepl peTiHie KapacThIpbUIIbL:

ITocTepnepne KbICKa MOTIH, peakmusuiap (opMmynamapbl, MeXaHu3M (parMeHTTepi JKOHE
uHdorpaduka OipikripinreH. byn PISA ¢opmareinaarbl KbIcKa MOTIHAIK ©HAEY >KOHE IoJemii
BU3YaJIN3alUs 1aFIbICBIH JAMbITA IbI.

WuTennexT-kapraia aakaHIapAblH MPAaKTHKAIBIK KOJIAAHBUTYBI, SKOJOTUSIIBIK aCHEKTiIepl KoHe
OamamMaJtbl SHEPTUs Ko3/epl KopHEeKUTIKIeH OipikTipuired. by Tanceipma kacein xumus xoHe TIM

TYPFBICBIHAH (I)yHKI_II/IOHEU'II[BIK CayaTTbUIBIKTHI afKbIH KGpCCTCI{i.
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Hotmxenep kepceTken e, Oaranay maparbl KeJleci Ky3bIpeTTep/i Oip yaKbITTa eiel ajibl:

Kecre 4. Opeanuxanvix xumus 6otivinua BOK namudicenepin kpumepuandwvl 6azanay
He2I3IHOe KabINMACAmblH KY3blpemmep

Ky3sbiper Honen
3eprreymizik Peaxnyst MexaHU3MIEpiH TaAAy apKbUTBI
Buzyanner cayar Wudorpaduka, cxemanabIK MOIEIBACD
FeuipiMu KoMMyHUKaIMs Cypakrapra jkayar, TepMUHOJIOTHS
OKOIOTHAIBIK OHsIay AnKaHIapIbIH YKOJIOTHSUIBIK OaralaHybl
udpibik Ky3sIpeT Canva, PowerPoint, XMind xonnany

Tanaxkpuiay. 3epTrTey HOTIKEIEpPl OPraHMKAIBIK XUMHUS OOWBIHIIA OUTIM aTylIBIHBIH ©31HIK
KYMBICBIHBI KpHUTEpUaNIpl Oarajay mapakTapbIMeH Oarajiay CTYICHTTEpHIiH OKY OHIMAEPiHIH
camachlH apTThIPyJa MaHBI3/bl PO aTKAPATHIHBIH KOPCETTi. AIBIHFAH JEPEKTEp €Ki TONTHIH Ja
YKOFapbl HOTIDKENIEPre KOJI )KETKI3TeHIH, anaia oJapablH JKETICTIK mpoduiiHae ailblpManibUIBIKTap
Oap exeHiH alKbIHAA b1, bipiHii Torm 6apibiK hopMaTTapia TEHrepiMIi HOTHKENIEp KopceTce, eKiHIi
TOI BU3YaJIIbI (hopMaTTap/ia )KOFaphl HOTHIKE KOPCETIM, IPE3CHTAIMSUIBIK OasHIay 1a CaTbICTBIPMAIIbI
TypAae TemeHzaey Oonnbl. byn alibipMallbUIbIKTap CTYACHTTEPAIH KOTHUTHBTIK OeHiMIUTIKTEpI,
BU3YaJIJIbI OKY CTHJIIEPI ’KOHE FHUIBIMU TUINIK KOMMYHUKAIHS ACHIeHIepiMeH TYCIHAIpiIe .

[Tpe3enTanusia 6am1 albIpMaIIbUIBIFBI CTYACHTTEPAIH aybi3lia OasHAay jKOHE FhUIBIMU TLUIMEH
coiyiey MOICHHUETIHIH OpPTYpJIi JCHTehIe KalbINTacKaHIBIFBIH KepceTTi. Cypakrapra jkayarm Oepy
Kputepuitinin yieci 30 6amt 60iybl €Ki TONTHIH apachIHIAFbl HET13r albIpMAIIBUIBIKTBIH ceOemnIici
0ol byst kpuTepuii akaeMHUsIIBIK KOMMYHUKAITUSHBI OaraayIblH THIMIUTITIH TOJICIJIel, OUTKEH1
CTYACHTTIH MaTepHalibl TeK TYCiHYl eMecC, OHbI FhUIBIMH IHCKYpCTa JIOJIENIl JKeTKI3y KaOineTi ne
OarayaH/ibl.

[TocTep MeH MHTENJIEKT-KapTa (hopMaTTapbIHIa €Ki TOI Ta >KOFapbl HOTIKEIEepre KOJ HKEeTKi3/l,
Oyl BHU3yalAbl MOJIENBJCY CTYACHTTEP YIIIH KOJDKETIMII opl THIMAI OKY CTpaTerusChl E€KeHIH
nonenaeii. bya KOpBITBIHIB KOTHUTUBTIK TCHUXOJIOTHSAAFbl BU3YalAbl aKMapaTThl OHILY
TeopusapbiHa coiikec keneni. Cavanagh (2023) MyabTUMEIUATIBIK OKY TEOPHSICHIHIAA OKY THIMIUTIIT]
BU3YyaJIM3alUsl MEH KbICKA MOTIHHIH OIpiryiMeH apTajbl Jenl KepceTce, Oi3/1H 3epTTey HITHKeNlepi
OYJ1 TY>KBIPBIMIIBI OpTaHUKAIBIK XUMUST MbICAIbIHA anenaemi [11].

WuTennekT-kapTa HOTIDKENEpl CTYACHTTEPAIH KYPBUIBIMABIK OINIay JaFIbUIapbIHBIH KaKChI
KaJIBINITAaCKAHBIH KOPCETTI. AJIKaHIap TaKbIPBHIOBIHIAFEI PEaKIUsIap, SKOJIOTHSIIBIK aCTIEKTUIED KOHE
GyHKIMOHANABIK OalmaHbICTApJBIH KapTaja >KyHelmi TypAe OpHaNACTBIPBUTYBl >KAChUl XHMHUS
AJIEMEHTTEPIMEH YINTAaCKaH ()YHKIIMOHAIABIK CAayaTThUIBIKTBIH JaMybIH alKbIH KepceTTi. MyHmai
tanceipmanap PISA ¢opmarbiHIaFbl FEUTBIMU KapaThUIBICTAHY CAayaTThUIBIFBIHA COMKEC KENeTiHIH
Oaifkayra 00a/ibl, OUTKEHI OLTIM aJyIIbl aKMmapaTThl TEK MEHIEpiN KaHa KOoiMail, OHbI KOJIJaHa/IbI,
Oaramnaiiibl )koHe KOPBITBIH/IBI JKacai sl [12].

binimM anymbIHBIH 31HAIK JKYMBICHI OHIMAEPIH KpUTepHalabl Oaranay akaJeMUsUIbIK JUIIIKTI
KamTamachI3 eTTi. JlocTypii Oaranayia »*ui Ke3AeceTiH CyObeKTUBTUIIK Oyl 3epTreyae OalKanMasibl.
Ce0eb1 op marapl HAKTHl JECKPHUNTOP ApKBLIBI OJIICHII, XKOHE CTYIACHTTep Oarajay IIKaJaChIH
TamnChIpMaHbl OpbIHIaMac OypbIH OUTIi. Byl OKy MOTHBAIMSICHIHBIH apTybIHA BIKIA eTTi. Tanceipma-
Japra JaibIHABIK OapbIChIHIA CTYAEHTTEPAIH pe(IIeKCUsChl KYIIEHIl, SFHHU OJIap TeK HOTHXKEre eMec,
YZAEpICTiH camachlHa Ha3ap ayAapAbl. byl KOHCTPYKTHBHCTIK TEOPUSIAFbl «OKYIIbI OPTATBIKTHI OKY
MIPUHITUITIHE COMKeC KeTeIl, MyH 1a OUTIM aTyIbl OKY MpolieciH 3 6etiMeH Oackapassr [ 13].

CoHbIMEH KaTap, 3epTTey HOTIDKENepl KpUTepuansl Oaranay MOHAIK KY3bIPETTUTKTEp/l FaHa
eMeC, METaTaHBIMJIBIK JKOHE KOMMYHHKAIMSUIBIK KY3BIPETTUTIKTEPIi i€ KaJIbIITaCThIPATHIHBIH
kepceTTi [14]. baranay mapakrapbelHAaFbl cCypakTapra kayarn O0epy KpUTEpUHiHIH KOFapbl CalMarbl
CTYACHTTEPIIH FHUIBIMH apryMEHTAIIHS JKacay JaFIbUIapbIH JaMBITTHL. AJKaHIAP.IbIH YKOJIOTHSITBIK
ocepiH Oaranay, Oanama SHeprusi Ke3JepiH YChIHY, jKacaHJbl OCH3UH OHJIPICI CHUSKTHI ACHEKTiIep

CTYIEHTTEPAIH XUMHISUIBIK OLTIM/I1 QJIEYMETTIK KOHTEKCTIIEH OailTaHbICThIpa ajly KaOlJIeTiH KeHEHTTI.
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ByJ1 5KONOTUSITBIK KOHE SHEPTeTUKANIBIK CayaTThUTBIKTBI KAMTHIBL, SFHU X XI Fachlp Ky3bIpeTTepiMeH
yinecimai [15].

JKanmsl anranaa, 3epTTey OpraHuKaIbIK XUMHUSIAFbl BU3YaAbl OLTIM aTyIIBIHBIH ©31HIIIK HKYMbI-
CBhI OHIMJIEPIH KPUTEpUAIbI OaFanay OKY HOTHOKENIEPIHIH camachlH JKYHeIl TypJe KaKcapTaThIHBIH
nonenneni. byn monens Oonamak XUMusS MyFaliMAEPiH Aaspiayaa THiMIl, ce6e0i OHBIH KeMeriMeH
TEK XUMUIIBIK OUTIM eMec, 3epTTEeYIIUTiK, ChIHU Oilflay, BU3YyalIbl cayaT, FbUIBIMH KOMMYHHUKAITHSI
KOHE KAChUT TEXHOJIOTHSIIAP TYPFHICBIHAAFBI (DYHKIIMOHAJIBIK CAyaTThUIBIK KaTap JaMU/IbL.

KopbiThiHabl. byl 3epTTey OpraHMKabIK XUMHS Kypchbl OOMBIHINIA OLTIM QTYIIBIHBIH ©31HIIK
KYMBICBIHBI KpUTEpuasipl Oaramay mapakTapblMeH OaranayiblH THIMIUITH TEOPUSUIBIK SKOHE
SMITUPUKAJIBIK TYPFbIIaH TYKbIPBIMAAIBL. 3epTTEy HOTHKEIepl MPe3eHTAlIUs, TOCTEP )KOHE UHTEIUICKT-
KapTa CHUSKTHl BU3yalapl (popMaTTarbl OKYy OHIMIEpiH KYpBUIBIMABI Oaranay CTYACHTTIH TEK MOHIIK
OUTIMIH FaHa €MeC, FBUIBIMH KOMMYHHKAIIHMS, BU3YaJI[Ibl CayaT, CHIHM OWJIay, 3EPTTCYIIUIIK YXOHE
SKOJIOTHSIIBIK TaJl/Iay JTaFAbUIapblH KaTap JaMbITaThIHBIH KepceTTi. baranay mapakrapbIHBIH Ma3MyHBI
AHJIEpCOH TaKCOHOMMUSCBHIHBIH JICHTeIepiHe COMKECTeHAIPUITeHIIKTEH, Oap CTYyASHTTepAiH OLTiMIl
KOJIZIaHy, Tajay, Oaranay sKoHe )KaHa OHIM jkacay KaOUTeTTepiH KEeIIeH Tl TYpe OIIe .

Exi ton Ta Gipzeil TancelpmManapsl OpbIHIAaFaHbIHA KapamacTaH, Oaranay mapakTapbl apKbUIbI
AKBIHAIIFAaH HOTIKEJIEp CTYACHTTEPIIH OKY CTpaTerusuiapbl MEH TaHBIMABIK OCHIMAUTIKTepiHeT
alBIpMAaIIBUIBIKTAPABI KopceTin Oepai. bipiamii Tom OapiblK ¢opMarTa TYPaKThl KOHE TEHrepiMi
HOTHKE KOpPCEeTCe, EKIiHIII TOI BU3YaJIbl aKIapaTThl KbICKAIIA KYPhUIBIMIAY JaFAbUIAPbIH/A KOFaphI
KepceTKimke ue Oonmael. byn dakt Oaranay mnapakTapblHBIH TeK Oaranay Kypasibl FaHa eMec,
CTYACHTTIH OKY CTHJIIH aHBIKTAWTBIH JHATHOCTHKAIIBIK Kypall 001a alaThHbH naneraeiai. CoHpIMeH
Karap, JECKpUNTOPIapIblH AIIbIH ana Oepilyl OKy MOTHBALIMSACHIH apTTHIPBIN, CTYACHTTEPAIH €3
OpeKeTTepiH JKocmapiayra OarbITTaIFaH PeISKCUBTI OSIICEHALTITIH KYIIEHTTI.

baranay mnapakrtapel OKy yzAepiciH Oackapy, akaJeMHUSUIBIK OIUIMIK OHE OOBEKTUBTLIIK
KaFUJaTTapblH KaMTaMachl3 eTTi. baramayJplH alKplH KpUTEpHilyiepi CyOBEKTHBTLIIKTI a3alThII,
CTYACHTTEpre >KETICTIKKE JKETYy JKOJIBIH HaKThl TYCIHYre MYMKIHIIK Oepai. YUl Typii OKy ©HiMi
apKbUTHl (DYHKIIMOHAIBIK CAyaTTBUIBIKTBIH XUMISUIBIK, SKOJOTHSIBIK JKOHE HUQPIBIK KbIpIaphl
KEIIeH/l TYpAe AaMblabl, Oysl sxkofapel OuTiM Oepy XyleciHae Oonamak XUMHsS MyFaliMAEpIH
JasipiIay/IbIH CarlachlH apTThIPYFa OaFbITTAIFAaH MaHbI3 bl TIEAArOTUKAJIBIK TOKIPUOCHI aliKbIHIAM TbI.

XKannsl anranga, Kputepuanabl Oaranay HapakTapblH OLTIM aTyIIBIHBIH ©31HIK >KYMBICBIH/AA
KOJIJIaHy OPTaHUKAIBIK XUMUSHBI OKBITYZa THIMAL OIC PETIHJE YCHIHBUIAbI JKOHE OOJIaliaKkTa OKy
OarapiamanapblHa BU3yallibl TallcblpMaiapMeH Oipre >Kyieli eHri3yl KaxeT eTel.
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THE EFFECTIVENESS OF USING DIDACTIC MATERIALS IN INCREASING
STUDENTS’ INTEREST IN BIOLOGY

Abstract

The authors explored the effectiveness of didactic materials in promoting the interest of 9th-grade
students in biology. This study was conducted at KSU "General Secondary School Ne 216" and
consisted of 25 students. Results of pre-test and post-test were compared to assess the outcome of
learning. A methodological guide, Didactic Materials for Teaching Biology, was used throughout the
study, with its use of visual aids, practical exercises, interactive activities, and inquiry-based tasks.

Results indicated that 84% of students scored significantly better in their knowledge, and 48%
achieved the highest gains. The largest improvement was observed in those students who actively
participated in interactive and visual components, with moderate improvement (36% of students)
making progress in those who were less involved in the inquiry-based activities or who needed help.
The results of this study demonstrate the usefulness of didactic materials for improving students'
knowledge and also for encouraging interest in them as well as their motivation.

The results of the study demonstrated the effectiveness of using didactic materials for 9th-grade
students and practically proved the relevance of the topic.

Keywords: biology, didactic materials, students’ interest, learning achievement, interactive
learning, Kazakhstan educational standards.
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BLIIM AJIYIIBLJIAPIBIH BUOJOTHSAT A KbI3BIFYIIBLIBIFBIH APTTBIPYIA
TUIAKTUKAJIBIK MATEPUAJIAPABI KOJIAHY IBIH TUIMJILIITT

Axoamna

Makanana 9-CbIHBIN OKYIIBUIAPBIHBIH OWOJIOTHS TOHIHE KbI3bIFYIIBUIBIFBIH apTThIPYIaFbl
JIUJIAKTUKANBIK MaTepHajapAblH TuiMautiri 3eprrenai. 3eprrey KSU “Xanmel opra mekren
Ne216” 6a3acbiHga, 25 OKyIIbI KaTBICYMEH XKYpPri3iial. AJNJbIH ana TectT (pre-test) »oHe Taxipude-
JIeH KeliHTi TecT (post-test) HOTHXKeNepi CalbICTHIPBIIABL. 3epTTey OaphIChIHIA 9ICTEMENIK Kypas
“buonorus MoHiHE apHaAJIFaH AUJIAKTUKAJIBIK MaTepuasaap”’ eHr13U1/1, 0J1 BU3yasabl KOPHEKLUIIKTED,
NPAKTUKAJBIK TalChlpMajap, HWHTEPAKTHBTI JKOHE 3€pPTTEYLIUNK 1C-OpeKeTTepHAi KaMTbIJbI.
Hotmwxkenep xkepcetkenaei, okymbuapabH 84%-b1 Oi1iM JIEHTeHiHIH OCKEHIH KOPCETTI, OJapIbIH
iminge 48%-bl €H KOFapbhl HOTHIXKEre KOJ JKeTKi3ai. JKorapbl kKeTiCTIKTEp HMHTEPaKTHBTI *KOHE
BU3yaJIIbl KOMITOHGHTTEpAl OeJCeHal MalajiaHfaH OKyIIbulapja OalKanapl, ain a3gam ecy
KepceTkeHaep (36%) 3epTTeymIuTiK TarchlpManapFa XETKUIIKTI KaTbICIIaraH HeMece KOCHIMINA
OarpITTay Ka)keT OOJFaH OKYLIbLIAp OOJIbI.

XKypriziiren 3eprrey HOTHXKeIep 9 CBHIHBINT OKYHIbUIAphl YIIH IUIAKTHKAIBIK MaTephasiap/bl
KOJIJTaHYBIH THIMIUTITIH KOPCETIM, TAKBIPBIITHIH ©3CKTUTITTH TOKIPUOEIIK TYPFbIIA TdJeTAer Oep/ii.

Tyitin coe30ep: Owonorus, TUAAKTUKAIBIK MaTepualljap, OKYIIBUIAPJIBIH KbI3bIFYIIBUIBIFHI,
OLTIM JIeHrell, MHTePaKTUBTI OKbITY, KazakcTan O11iM CTaHIaPTHI.
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IOPEKTUBHOCTD UCITIOJIb3OBAHUA ITUJAKTHYECKUX MATEPUAJIOB
B IOBBINEHUU MHTEPECA OBYYAIOIIIUXCA K BUOJIOI'NN

AnHomayus

B cratee uccnemyercs 3GQGEKTUBHOCTh AUIAKTHUECKUX MATEPUAIIOB B TOBBIIICHUH WHTEpeca
ydamuxcst 9-ro kimacca K npeamety ouonorus. MccnenoBanue npooauiock Ha 6aze KSU «Oo6mas
cpeanss 1mkona Ne216» ¢ yuactuem 25 yueHUKOB. bbuin conocTaBiieHbl pe3ysbTaThl [IPeIBAPUTEINb-
HOT'O TECTHUpPOBaHUS (pre-test) U TECTUPOBAHUS MOCIIEC PUMEHEHHUST METOIMYECKOro MaTepuania (post-
test). B xoze uccrnenoBanus ObUT BHEAPEH METOAUYECKUI ocoOue «/{uaaKTHuecKue MaTepuabl is
MpernojaBaHusi OUOJIOTHHY, BKJIIOYAIONICE BHU3YaJbHBIC HATTIIHOCTH, NPAKTHUECKUE 3aJaHus,
WHTEPAKTUBHBIC U HCCIIEA0BATEIHCKUE MEPOTIPUSITHSL.

Pesynprarsl nokazanu, uro 84% ydamuxcs IpoJAeMOHCTPUPOBAIH MOBBIIICHUE YPOBHS 3HAHUIA,
npu 3toM 48% noCTUTIM HaWOONBIIMX pe3yinbTaToB. HamOonbmuii mporpecc HaOmoomancs y
YYEHHUKOB, aKTUBHO HMCIIOJIb30BABIINX WHTEPAKTHUBHBIC U BU3YyaJIbHbIE KOMIIOHEHTHI, B TO BPEMsI KaK
yMmepeHHoe yiyumieHue (36% y4eHMKOB) OTMEYajioCh y TeX, KTO MEHbIIe Y4acTBOBal B
WCCIIEIOBATENIbCKUX 3a/IaHUsAX WM TpeOOBaJl JOMOJHUTEIBLHOTO COMPOBOXKACHUSA. OTH JIaHHBIC
MOATBEPKIAIOT, YTO JUJAKTUYECKUE MATEPUAIBl UTPAIOT BAXKHYIO POJIb HE TOJIBKO B MOBBIIICHUN
3HAaHUH y4alIuxcsi, HO U B Pa3BUTHH UX UHTEpEca U MOTHBAIIHH.

B 3aknrodeHnn ucciaeoBaHus MPOAEMOHCTPHPOBATH 3(P(PEKTUBHOCT UCIIOIB30BAHUS JTHIAKTH-
YECKHX MAaTEePUaJIOB ISl yYaIUXcsl 9-X KJIacCOB U MPAKTUYECKH JOKA3AITH aKTYaIbHOCTh TEMBI.

Knruegwie cnosa: Guonorus, TUAaKTUYECKHE MaTEpUaIbl, MHTEPEC y4YallluXcsl, ypOBEHb 3HAHUH,
MHTEpaKTUBHOE 00y4eHue, cTaniapThl oOpa3zoBanus KazaxcraHa.

Introduction. One of the main objectives of state policy in the modern education system of the
Republic of Kazakhstan is to support quality education, develop students' functional literacy, and
encourage their interest in learning fundamental and applied sciences. According to the Law of the
Republic of Kazakhstan "On Education" dated July 27, 2007 No. 319-III (as amended), education
management aims to guarantee citizens' constitutional right to education and create conditions for
the comprehensive development of an individual [1]. The law also emphasizes the importance of
quality education and the establishment of a learning environment that promotes motivation and
creativity among students.

To achieve this, the requirements for such methods and processes are outlined in the Rules for
the Provision of Textbooks and Educational-Methodological Complexes for Students and Pupils of
State Educational Organizations, which establish procedures to ensure compliance in schools with
textbooks and didactic materials. Finally, with the establishment of the State Compulsory
Educational Standards of the Republic of Kazakhstan, conceptually and technologically, the
mechanism of learning in terms of ensuring measurable educational outcomes is established [2]. In
the field of biology education, the role of didactic materials is particularly significant; they translate
more abstract scientific ideas into visible and understandable structures, which in turn increases
students' motivation and involvement in studying biology. It also helps promote ecological
awareness, scientific literacy, and research skills — essential skills for 21st-century education,
which align with the objectives of sustainable development.

Therefore, research on the impact of adding didactic materials to inspire the growth of students'
interest in biology is very applicable and fully in line with educational practice and regulation in
Kazakhstan. National legislation sets the strategic objectives of education, while normative acts
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guarantee the necessary methodological and material support to enable effective teaching. This is
relevant because state educational standards need to be implemented through innovative teaching
and learning tools that should increase students' motivation for studying biology as a fundamental
dimension of STEM education and sustainable development.

The aim of this research is to determine and substantiate the effects of using tailor-made
didactic materials in teaching biology to stimulate students' interest in the content of studies, and to
make concrete proposals for their incorporation in the educational process in accordance with the
legislation and legal framework of the Republic of Kazakhstan.

Many scholars have examined the introduction of didactic materials to student interest in
biology in Kazakhstan. In addition to the above work, Ermakhanova A.A. and Korogod N.P. (2022)
synthesized multilingual study materials for biological lessons and tested their results with 8th-
grade learners to identify how the lesson materials may be implemented using observation and
formative assessments to assess engagement and functional literacy [3]. Gaideman O.V. (2022)
studied active methods, ICT, and didactic materials as agents of functional literacy and the
development of motivation during biology lessons (project-based and interactive learning) [4].
While these studies showed promising positive effects, they were limited by small samples and
being the first short-term observations.

Internationally, Rowland et al. (2019) provided a systematic analysis of how students' interest
in biology is defined and measured, offering methodological tools for studying engagement [5].
Elsewhere, studies applied quasi-experimental designs — control and experimental groups, pre- and
post-tests, and surveys — to demonstrate that well-designed didactic materials lead to better
understanding and motivation. Puig et al. (2020) found that didactic tools promote situational
interest, but long-term motivation needs to complement inquiry-based teaching with continuous
learning opportunities [6]. Kazakh studies provide additional evidence that didactic materials
increase students' interest in biology, but the majority of studies are not longitudinal and utilize a
non-standardized set of measurement instruments.

In contrast, international research focuses on methodological rigor, the assessment of student
engagement, and long-term observation of students' interest dynamics. The clear gap between the
local studies' favorable short-term results and the lack of sufficient depth needed to maintain
interest shows the need for more studies. This is why the current study — "The Effectiveness of
Using Didactic Materials in Increasing Students' Interest in Biology" — seeks to reconcile this
tension by conducting research with evidence and methodology to assess the long-term effects of
didactic materials on students' motivation and engagement in biology education.

Materials and methods. The study was implemented at KSU “General Secondary School
No 216” with 9th-grade students participating. Twenty-five students participated in the research
overall. This study was designed to assess whether specially designed didactic materials increased
students’ interest in biology. The methodological framework of research consisted of both
quantitative and qualitative methodologies including pre- and post-testing, classroom observation,
and student surveys. Didactic materials were developed and delivered in a six-week cycle of
instruction. Assessment instruments were created to assess both situational and individual interest in
biology, tailored specifically in the context of Kazakh education. The methodological approaches
were informed by work by other domestic and international researchers who studied the effects of
didactic materials on motivation and learning outcomes. They were locally adapted with their
appropriate methods (Table 1).
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Table 1. Integration of Scholars’ Methodological Approaches in the Present Study

No Scholar(s) Study Focus Original Methods Used Methods Adopted in This
Study
1 F tion of functional Devel t of
Ermakhanova 'orma on 0. e lo.na . eve opmen © . Adopted the didactic material
literacy and interest in instructional materials;
AA & . . development and classroom
biology through classroom approbation; . .
Korogod N.P. S . . . . approbation process for biology
multilingual didactic observation; formative
(2022) . lessons
materials [7]. assessment
2 . .. . Integrated active learning
. Use of active methods, Activity-based learning; .
Gaideman O.V. . . . . techniquesand ICT-supported
ICT, and didactic tools to | integration of ICT tools; . L. . .
(2022) o . visualizationduring the biology
enhance motivation [8]. project-based tasks
lessons
3 | Rowland A.A. Definition and Construction and Adapted interest
et al. (2019) measurement of students’ | validation of interest questionnaires(translated and
interest in biology [9]. measurement scales; simplified for 8th-grade level) to
survey and interview measure situational and
instruments individual interest
4 | Puig B. etal. Long-term studel‘lt ‘ Inquiry-based learning Inc‘or‘p‘orated inquir}./—based
(2020) engagement and inquiry- Sy activitiesand reflective
. model; longitudinal .
based learning [10]. . observation to assess long-term
observation .
motivation
5 | Orazbek A.A. Impact of teaching . Used pre- and post-tests to
. - Pre- and post-testing;
& Amanbaeva | materials on learning control and experimental evaluate knowledge and
. X] o .
M.B. (2024) achievement [11]. P motivation gains before and
group comparison . .
after intervention

The following section entitled Results will highlight the effectiveness of these combined methods
through the use of our dedicated methodological guide called "Didactic Materials for Teaching Biology"
that was the primary instructional tool in the experimental phase. Results will show how this integrated
approach led to student interest in and academic performance in biology.

Results. This diagram shows the results of a pedagogical experiment conducted during the first
semester of the 2025-2026 academic year. A sample of 25 eighth-graders from KSU “General
Secondary School No. 216 participated in the study. As part of this approach, pre-test assessments
were administered pre-implementation of the didactic materials and post-test assessments were
performed after the six-week instructional cycle had been completed using our specially developed
methodological guide “Didactic Materials for Teaching Biology.” These assessments were designed to
assess variations in students’ knowledge and interest in biology. This overview of the impact obtained
from the application of didactic materials has been compared with the pre-test level and post-test level
for the students.
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Improvement of Students' Knowledge after Using Didactic Materials
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Figure I - Improvement of 8th-Grade Students’ Knowledge in Biology after Using Didactic Materials

The didactic materials increase the students’ knowledge with great clarity in the diagram.
Compared with their pre-test scores, all the students obtained better post-test results, which reflected
that the instructional resources incorporated from the course results enhanced the students’
understanding and engagement with biology. These initial findings indicate that the methodological
guide “Didactic Materials for Teaching Biology” positively impacted learning achievement and
student motivation for the first semester of the 2025-2026 academic year.

Discussions. This diagram shows that the didactic materials substantially helped -create
opportunities to engage with biology in their minds and improve their knowledge. A significant
increase in the post-test scores was also observed in 84% of students (21 out of 25); therefore,
confirming that the methodological guide was effective. The greatest gains (from 15% to 25%) were
received by 48% of students (12 out of 25) who engaged in active learning through visual, practical,
and inquiry techniques. Evidence and implication The findings suggest a strong motivation to provide
ICT-supported illustrations and hands-on activities, involving problem solving, to provide learning
experience for complex biological topics.

There were modest increases, ranging from 5% to 12%, in 36% of students (9 out of 25 students),
who had more difficulty being engaged or needed support to get the task of inquiry right. Little (less
than 5%) progress for 16% of students (4 out of 25) during lessons with mainly traditional lecture-
type based activities, highlighting that such traditional methods on their own are only somewhat
effective as a means of increasing motivation as well as knowledge. In summary the instructional
guide was found to be very effective because it integrated visual and interactive learning, active
learning, and inquiry-based tasks.

It is successful when it gives variety, is interactive and contextually significant in activities with a
variety of types of learning styles as it encourages student participation, which in turn promotes short-
term understanding and long-term interest of biology. Such results demonstrate the guide’s
pedagogical value and warrant its incorporation into further biology lessons.

Conclusions. The study illustrates how the instruction in the methodological didactic materials
for teaching biology helped improve the knowledge and interest of pupils from 9th grade in biology.
Comparison of pre/post test data reveal 84% of students improved significantly, with the largest
increase occurring in the active interactive, visual and inquiry-based participants. These results affirm
the integration of a variety of didactic methods (ICT-enriched illustrations, hands-on experiments, and
problem-solving tasks) in shaping effective and motivating learning processes.

Additionally, the research indicates that the student-centered approach is helpful in creating a
sustainable learning environment. Although there was little to no improvement in the results of
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students who were less involved, the overall findings emphasize the effectiveness of structured
activity-bound teaching materials that promote situational and prolonged interest in biology.

Overall, the research establishes that well thought-out didactic resources are potentially a highly
effective learning tool for students with better academic performance and motivation in biology and
an evidence-based plan for improvement in educational effectiveness, contributing for teachers to
improve achievement of education and for the formation of functional literacy, critical thought and
scientific inquisitiveness according to the educational curricular standards in Kazakhstan.
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«GEN ALPHA» OKYIIBLIAPBIHBIH BUOJOTUAF A KbI3BIFYIIBLIBIFBIH
APTTBIPYJA HM®PJIBIK BIJIIM BEPY IIJIAT®OPMAJIAPBIH
KOJJIAHY ABIH TUIMILTITT

Axoamna

Kazipri yakeirta 0i1iM Oepyai uudprianappy KazakcTaHHBIH CTPaTETHSUIBIK JaMy OarbITTaphl-HbIH
6ipi 6ombm Tabbutansl. «lIudpneik Kazakcran» memnekertik Oarmapiamackl MeH «butiM Typaib»
3apna OUTIM  camachlH  apTThIPY, KOJDKETIMIUTIKTI KEHEHTY JKOHE OKYIIBUIApAbIH LUQPIBIK
CayaTThUIBIFBIH JIaMBITYy MIHJETTEpl allKbIH kepceTuireH. Ocbl Typrbiaa «Gen Alpha» OybIHBIHBIH
€pEeKIIETIKTEPIH €CKepe OTBIPBII, OKBITY IpolieCiHe HUPIBIK IUIaTGopManapibl €HI13y 03€KTI Macele
OOJIBIIT OTBIP. 3€PTTEY JKYMBICHI 7-CHIHBII OKYILbLIAPhl apAChIHAA XKYPTi3UIil, OHBIH HETI3I1 MaKCaTbl —
mudpielk OimiM  6epy KypanmapeiHbiH (Kundelik, Google Classroom, Kahoot, Quizizz, PhET
Simulation) 6uonorust MoHiHe AETeH KbI3bIFYIIBUIBIKKA BIKIAJIBIH aHBIKTAY O0JIAbL. 3epTTey OaphIChIHIA
pre-test >koHe post-test omicTepi, cayanHama >KOHE SKCIEPUMEHTTIK TarchlpMaiap KOJJaHBLIIbI.
AJbIHFaH HOTHKeJiep OacTankplia OKYIIBUIAPABIH MTOHT€ KbI3BIFYIIBUIBIFBI MEH LIU(PIIBIK Kypanaapibl
KONZIaHy ToXipuOeci opTaina JaeHreiie OoJFaHbIH KOpCETTI. OKCIEepUMEHTTEH KEHIH TIoHTe
KbI3BIFYIIBUTBIK 13%-Fa, BU3yasbl MaTepualiap MEH OMBIH TEXHOJIOTHsUIapblH KaOsuinay 13-15%-ra
apTThI, al MUPIBIK KYPBUFbLIIApABl Koaany AeHreii 8-med 11 okymbrra nmeitin ecti. XKyprisiireH
3eprrey HoTwkenepi Gen Alpha okymbutapbl yIIiH JCTYpil SAiCTepAl 3aMaHayd LUQPIIbIK
aTGopManapMeH YIITACTBIPYIbIH THIMIUINH KOPCETIM, TaKbIPBIITHIH ©3€KTUIIH TIKIpHOEIiK
TYPFbIIA Jamenien oepai.

Tyiiin  ce30ep: tubpneik OutiMm  Oepy 1nardopmanapel, Gen Alpha, OHONOTHSHBI OKBITY,
OKYIITBUTAPBIH KbI3bIFYIIBUIBIFBI, MHTEPAKTHUBTI 9MIiCTEP, cayaTHama.
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IOPEKTUBHOCTD UCITOJIb30BAHUA HN®POBBIX OBPA30BATEJIBHbBIX
IVIAT®OPM JJIAA ITIOBBIINEHUA UHTEPECA YYAIUXCHA «GEN ALPHA»
K BUOJIOI'MHN

AnHomayus

B mnacrosimee Bpemst uudpoBuzanus 00pa3oBaHUS SIBISCTCS OJHUM M3 CTPATETHUYECKUX
HanpasneHuil pasButus Kazaxcrana. B rocynapctBennoi mporpamme «Lludpooit Kazaxcran» u
3akoHe «O0 oOpa3oBaHuM» 4YETKO 0003HAUEHBI 3a7ayl IO IMOBBIIICHHWIO KadecTBa OOpa30OBaHMS,
PACIIMPEHUIO €T0 IOCTYITHOCTH U Pa3BUTHUIO IU(POBON rPaMOTHOCTH yJaluxcs. B 3ToM KoHTeKcTe ¢
yueToM ocobenHoctell mokoneHus «Gen Alpha» BHenpenue 1udpoBbIX MIaTGopM B y4eOHBINH
IIPOLIECC CTAHOBUTCS aKTyaJIbHOM 3a/1a4yeil.

HccnenoBanue 6110 MPOBEIEHO CPEIH YUAIIUXCS 7-X KIIACCOB, €M0 OCHOBHASI LIENb 3aKIII0Yaach
B BBISIBJICHUH BIMSHUS H(PPOBBIX 0Opa3oBarenbHbIX HHCTpyMeHTOB (Kundelik, Google Classroom,
Kahoot, Quizizz, PhET Simulation) Ha uHTepec k mpeamery Ouonorud. B Xxome uccienoBaHus
NPUMCHSIINCh METOIBI pre-test u post-test, aHKETUPOBAHNE M SKCIICPUMCECHTAIILHBIC 3aTaHUS.

[TonmyyeHHbIe pe3yNbTaThl OKA3allu, YTO HA HAYAJIbHOM STale MHTEPeC yYalluxcs K MPeaMeTy U
OIBIT HCIIOJIb30BaHUS IM(POBBIX HMHCTPYMEHTOB HAaXOIWJINCh Ha cpenHeMm ypoBue. Ilocie
AKCIEPUMEHTa UHTEpEeC K mpeaMeTy yBenuuuics Ha 13%, BocrpusTHe BU3yalbHBIX MAaTE€pPHUalIOB U
UTPOBBIX TEXHOJOrWA BO3pocio Ha 13—-15%, a ypoBEHb HCIIOJIB30BAHMS ITUPPOBBIX YCTPOMCTB
nonHsuics ¢ 8 1o 11 yuammxcs. Pe3ynpTaTel IpoBeIEHHOTO HCCIISI0OBAHUS TOATBEPAUIN dPPEKTUB-
HOCTh COYCTAHUS TPATUIIMOHHBIX METOJOB C COBPEMEHHBIMU IU(PPOBBIMU IIATHOpPMaMU IS
yuamuxcs mokojenus Gen Alpha v mpoeMOHCTPUPOBAIH MPAKTUYECKYIO 3HAYMMOCTD TEMBI.

Knroueswie cnosa: nndpossie oopazoBarenbHbie wiarGopmel, Gen Alpha, oOyuenue 6uonorum,
WMHTEPEC YUaIIUXCsl, UHTEPAKTHUBHBIE METO/IbI, aHKETUPOBAHUE.

A.Orazaly ! . R.Izbasarova !
! 4bai Kazakh National Pedagogical University, Almaty, Kazakhstan;
orazaly.arailym@mail.ru

THE EFFECTIVENESS OF USING DIGITAL EDUCATIONAL PLATFORMS
TO INCREASE GEN ALPHA STUDENTS’ INTEREST IN BIOLOGY

Abstract

At present, the digitalization of education is one of the strategic directions of Kazakhstan’s
development. The state program “Digital Kazakhstan” and the Law “On Education” clearly outline
the tasks of improving the quality of education, expanding its accessibility, and developing students’
digital literacy. In this context, considering the characteristics of Generation Alpha, the integration of
digital platforms into the learning process becomes a relevant task.

The study was conducted among 7th-grade students, with the main goal of identifying the impact
of digital educational tools (Kundelik, Google Classroom, Kahoot, Quizizz, PhET Simulation) on
interest in the subject of biology. The research employed pre-test and post-test methods,
questionnaires, and experimental tasks.

The obtained results showed that at the initial stage, students’ interest in the subject and their
experience in using digital tools were at an average level. After the experiment, interest in the subject
increased by 13%, perception of visual materials and gamified technologies improved by 13—15%,
and the number of students using digital devices rose from 8 to 11. The findings of the study

45



https://orcid.org/0009-0005-8808-6340
https://orcid.org/0000-0002-6902-5797
mailto:orazaly.arailym@mail.ru
https://orcid.org/0009-0005-8808-6340
https://orcid.org/0000-0002-6902-5797
mailto:orazaly.arailym@mail.ru

BECTHHK KasHIIY um. A6as, cepusi «<EcmecmseHHo-2eoepaduueckue Haykur, 4(86), 2025 a.

confirmed the effectiveness of combining traditional methods with modern digital platforms for
students of Generation Alpha and highlighted the practical significance of the topic.

Keywords: digital educational platforms, Generation Alpha, biology learning, students’ interest,
interactive methods, questionnaire.

Kipicne. Kazak korambel MeH Ou1iM Oepy sKYHECiHIH Ka3ipri JamMy KOHTEKCTiHAE OLmimMal mudp-
JAHJBIPY — MEMJIEKETTIK casicaTThlH OachiM OarbITTapbiHBIH Oipi. Kazakcran PecryOnukachiHbIH
«bimimM Typasby 3aHBI a3aMaTTapIbIH carmaibl O1TIM amy KYKBIFBIH KaMTaMachl3 €Tyre OarbITTaaFaH
HETI3T1 KYKBIKTBIK HEri3 OOJbIN TaObLIabl jKoHE O11iM Oepy YpAiCiHIE MPOrPECCUBTI TEXHOJIOTHSI-
Japapl eHri3yre KYKbIKTHIK 0aza Oepeni [1]. Conbimen katap, «{udpasixk KazakcTan» MeMekeTTik
Oarmapiamacel OuTiM Oepy caachiH UGPIAHIBIPYABI CTPATETHUSIIBIK MAKCAT PETIHAC ailKbIHIAN b1
KoHE OUTIM camachlH, KOJDKETIMIUTIKTI jKOHE HHUQPJBIK CayaTTBUIBIKTBI apTTHIPY IIapallapbiH
KamTuael [2]. By Ourim Oepy mporeciHe aKmapaTThIK-KOMMYHHUKAIUSIIBIK TEXHOJIOTHUSIIAPIbI
(AKT) enri3yniHn MeMJIEKETTIK JeHrei e KaKeTTl opi dKOCMapIibl €KEHIrH KopceTei.

byriari «Gen Alphay» 6ybsrasr (2010 xbutnan 6acran qyHHETe KeITreHIep) CaHIbIK KYPBUIFBLIAP
MeH 1uiatdopmanapra epre xactaH Oeilimaenren, «digital natives» cumaTramachiHa >KaKblH YpIaK
perinae cunarranaasl. OmapaslH aKnapaTr KaObuiiay, KOMMYHHKAIHS KOHE OWJIay CTHIIL OYPBIHFBI
yprakTapJaH epeKIIeNeHel, COHIBIKTaH AJCTYPIl OKBITY onictepiMen canbicThipranga AKT-ra
HETI3/IereH TACUIAEp OChl OYBIHHBIH KBI3BIFYIIBUIBIFBIH, KETICTITIH KOHE 3epPTTEyHIUIK OesiceH-
JUTITiH apTThIpY/ia )KOFaphl aneyeTke ue [3].

buonorust moHI BH3YalJBIK, TOKIPUOCIIK JKOHE 3epTTEy MaFIbUIapbIH KaXET eTeTiH cala
OOJFaHIBIKTaH, OHBI OKbITYAa LUDPABIK MIarGopmanapabl KOMAAHYABIH AapTHIKIIBUIBIKTAPhI
epekire Oailikamanpl. XalbIKapalblK 3epTTeyiepiae Oyl Mocelle KeHiHeH TaljanraH. MoceleH,
Jonassen (2000) BeO-Heri3genreH OKbITY OPTAachl OKYIIBUIAPABIH OEICEH I TAHBIMIIBIK 9PEKETTEPiH
nambiTaTeiHBIH atan etce [4], Clark sxone Mayer (2016) MyTbTHMEIUSIIBIK OKBITY TEOPUSCHIH/IA
OeifHemiK KOHEe MHTEPAKTUBTI KOHTEHTTIH OLTIMAl y3aK €CTe cakTayFa BIKIAaJbIH JdJeNjereH [5].
Jlon ocel OarbITTarsl 3aManayu 3eprreynepae (Bower, 2019; Merchant, 2020) AR/VR texnonorus-
Japel KYpAeal OMONOTrMsABbIK KOHLEHMIMIApAbl BU3yalu3alusiay, Kayilnci3 Toxipubernep xkacay
KOHE OKYILIBUIAP/bIH MOHTE JAETeH KbI3BIFYUIBUIBIFBIH apTTHIPY YILUIH THIMJII Kypaj €KeHl KepCceTi-
reH [6]. ConbiMeH Katap, Dicheva xone opintectepi (2015) reiiMudukanus 31eMeHTTepl OKYIIbI-
JapJblH MOTHBALIMSICHIH aWTapibIKTall KOFapbUIAThIN, OKY MPOLECIH KbI3BIKTHI opl OenceHai
eTEeTIHIH aonenaerex [7].

OtaHabIK FansiMIap 1a OiaiM Oepy mporieciH MU pIaHabIpy MOCENIeCiH OCJICeH/ Il 3epTTeN KYP.
Hyp6ekona XK.K. (2020) Kazakcran mekrentepinae AKT konganyaslH Heri3ri OarbITTapbIH Talgai
OTBIPbIN, MHPPAKYPBUIBIMJIBIK TEHCI3AIK MEH MyFaliMAEpIiH LU(QPIBIK cayaTThUIbIK JEHITeHIHIH
opkenkinirin aran eteni [8]. ©0mirambapoBa ¥. (2021) 3eprreynepiHne aybll MEKTENTEpiHe
uupiblK wiarGopmanapibl €Hri3yAiH KUBIHABIKTaphl MEH ILIEMIIM OJIapblH KapacThelpaabl [9].
An MaxamberoBa A.K. (2019) o3 eHOekTepiHe AIEKTPOHIBIK OKYIBIKTap MEH MYJIbTHUMEIUSIIBIK
pecypcTapAblH OMOJIOTHSI TIOHIH OKBITYAFbl THIMAUIITIH alKbIHAAI, OKYIIBLIIAPABIH TMOHTE JEeTeH
BIHTACBhIHBIH apTKaHbIH KepceTkeH [10].

Hereamen, Kazakcran xarmaiipinga AKT-Hbl eHTI3ymiH ToxipuOeci MEH HOTHXKEIUIITH
OaranailThIH KYyHenl SKCIePUMEHTTIK 3epTTeyiep oii Jie eTkinikci3. Ocipece Gen Alpha okymibi-
JApBIHBIH OWOJIOTHSIFA JIETeH KBI3BIFYIIBUIBIFBIHA HAaKThl NUGPIBIK TUIaTGopMaiapablH dcepiH
CaIBICTHIPMAITBI-OKCIIEPUMEHTTIK TYPFBIJIa KApacThIpy ©3eKTi 00bIn oThIp. [IpobieManbH MoHI1 e
OCBIHJIA: XaJIBIKApAIBIK JEHIeiae THIMAUIIT aonenaeHreH mudpaslk memrimaepain Kazakcran
KaFalblHIa KaHJail HOTH)Ke OepeTiHIIri, OHbl YITTHIK MH(PAKYpBUIBIMFA, TULAIK JKOHE MOJICHU
EpeKIIeTKTepre Kajai 0eiliMIey KepEeKTiri oJif TOJIBIK 3epTTeIMEreH.

Ocwl Typreiman  anraaa, «Gen Alpha» OKyIIBUIapBIHBIH OHUOJOTHSIFA KBI3BIFYIIBUTBIFBIH
apTThIPy MaKcaTblHIa HUPPIBIK O11iM Oepy utaTdopmanapbiH KyHenl TyYpe eHri3yaiH TUIMIUTITIH
OaranaiThIH SKCIIEPUMEHTTIK 3€pPTTEy YITTHIK JEHIeHeri OUTiM casicaThbIHbIH JKY3€re acyblHa, MoH
MYFalTiMJIEpiHIH NPaKTUKAJBIK KbI3METIHE TiKened ocep erenl. MemuekeTTik Oaraapriamanap
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TananTapbl MeH OYBIHHBIH HHU(PIBIK €peKIIETIKTepiH eCKepe OTBIPBIN, OYJI TaKbIPBII TEOPHSUIBIK
TYPFBIJIAH /13, IPAKTUKAJIBIK TYPFBIJAH J1a epeKilie MaHbI3Fa ue.

Marepuanmap MeH Jaictep. OKcnepuMeHTTIK 3eprrey Nel26 MaMaHIAHABIPBUIFAH JUIEH
0aszacblHa 7-CBIHBIN OKYIIBUIAPBI apachbiHAA KYPri3iiai. 3epTreyre O0apiblrbl 23 OKYIIbI KATHICTHI.
DKCIIEpUMEHTTIH Heri3ri MakcaTel — mudpaslk OuniM Oepy tutardopmanapsin (Kundelik, Google
Classroom, Kahoot, Quizizz, PhET Simulation T.6.) xommany apkpeuibl «Gen Alpha» okymibI-
JAPBIHBIH OMOJIOTUSIFA KBI3BIFYIIBUIBIFBIH apTTRIPY JECHIeHiH alKbIHAAY OOJIIBI.

3eprrey OapbIChIHIA OKYIIBLIAP OacTankel OUTIM ACHICHiH aHBIKTAy YIIH ajjiblH-ana JUarHoc-
TUKAIIBIK TeCT (pre-test) Tanceipabl. By TeCcT OKyIIbUIapABIH OWOJIOTHS IMOHIHE JETEH KBI3BIFY-
IIBUIBIFBI MEH OUTIM JCeHTeliH Oaranayra OarbITTaNIbl. JKCIEPUMEHTTIK XYMBICTaH KEHiH, SFHU
mudpiablk Tiatgopmanapabl OKyHeni TypAe MalJaliaHbIll OKBITYIaH COH, OKYIIBUIApFa KaiTa
Oakputay TecTi (post-test) >Kypri3uigi. AJBIHFaH HOTHXKEJIEP CABICTBIPBUIBII, OKYIIBIIAPIBIH ITOHTE
JIeT€H KBI3bIFYIIBUIBIFBI MEH O1TIM CcalachIHBIH ©3Tepici TalaaH b,

OJIICTEMEIIK HET13 PETiHAC OTAaHIbIK JKOHE MIETENIIK FAIBIMIAPIbIH €HOSKTEPl KapacThIPhLIIBI.
ATan aiiTcak, OKBITYarbl aKIMapaTThIK-KOMMYHUKAIMSUIBIK TEXHOJIOTUSUIAPABIH THIMIUTITIH Oara-
nayna FO.K. Babanckuii [10], okymisiapaslH KbI3bIFYIIBUIBIFBIH KanbinTacTeipyna WM. 5. Jlepuepain
[11] omicTeMernmiKk TYXKBIpBIMIApPHI, ajd OUTIM camachlH JAMArHOCTHUKANAyna biyM TakCOHOMUSCHIHA
Herizgenren Oaramay xkyiueci [12] konmanbuiael. COHBIMEH Karap, OKYIIBUIAPIBIH TAaHBIMJIBIK
Oencenauiria apTTeipyra OarpiTTanraH JK.KapaeBThIH ACHreiien-capagan OKbITY TEXHOJIOTHSICHI
[13] sxoHe 3amaHayH HUQPIBIK MeJarorukara KaTbICThI eTeNnaiK FansiMaap — Prensky [14], Selwyn
[15], Anderson [16] eHOekTepiHiH omicTeMENTiK KaFuaaIapbl 0aCIIbIIBIKKA aJIBIHAHI (1-KecTe).

Kecme 1. 3epmmey kezenoepi men Kondauvlizan a0icmepi

3eprrey Ke3eHaepi Makcatbl Koananslaral dgicTep/Kypajiaap
JInarHoCTUKAJIBIK Oxymbunap/pi bacTamker | CayaiiHama xyprisy - Pre-test
KBI3BIFYIIBUIBIFBI MCH
KE3eH . o (MMarHOCTHUKAIBIK TECT TalChIpMaaphl)
O1J1iM JICHI'CiiH aHBIKTAY
- Kundelik.kz — okymbutapabryg OimiM amy
Oencenainirin kagaranay - Google Classroom —
DKCTIepHMEHTTiK OKpITY HpoggciHae TanchpMaapibl oepy, Kepiv6a171naHI?Ic - Kahoot,
Kesen mUQPIABIK OiiM Oepy Quizizz — BUKTOPHHANIAP, OHBIH TYPIHJCT
miatdopmanapsiH Koinany | cypakrap - PhET Simulation — kypaeni
OMOJIOTUSUIBIK, ITPOTIECTEPl BU3YaIIbI
MOJIENIbACY
Hudpibix
atdopmanapst - Post-test (KOpBITBIHBI TECT TAIICHIPMAIIAPHI) -
KopHITEIHABI K€3€H KOJIIaHylaH KeiiHri OutiM | bacTankel )koHe KeHiHT1 HOTHXKEIep/Ii
JIeHTeiiiH Oaranay, CaITBICTBIPY
CaJIBICTHIPY

DKcrepuMeHTTe KOJIJaHbUIFaH MaTepHalaap:

® 7-ChIHBIN OMOJIOTHS MTOHIHIH MEMIIEKETTIK OaFiapiiaMara CoiKec OKYJIBIKTaphl;

e 1dpIbIK MaThopMaIapra apHaJIFaH JJalblH TaricblpMalap;

® OKYIIBUIAPbIH KbI3bIFYIIBUIBIFBIH AHBIKTAMTHIH cayalHaMa IapaKTaphbl;

® pre-test xkoHe post-test cypakrap *KHUHAFbI.

AJBIHFaH HOTHIXKEJIep OKYIIbUIApJABIH OacTamnkbl jKoHE KEHiHr1 OUTiM KepCeTKIITepiH cajbic-
TBIPY apKbUIbl Taigauibl. by Tocinm mudpaslk OuniM Oepy miuaTdopManapbiH KoidaaHyAblH «Gen
Alphay» oOKyIIBUTapBIHBIH OHMOJIOTHSIFA KBI3BIFYIIBUIBIFBIH apTTHIPYAAFbl THIMIUITH aWKbIHIAYFa
MYMKIHAIK Oepi.

Hotmxenep MeH Tankbliayaap. 3epTTey/iH ajFaliKbl Ke3€HIHAE OKYIIbUIAPJbIH OHOJIOTHs
TIOHIHE JIETeH KBI3BIFYIIBUIBIFBIH KoHE MUGPIBIK OUTiM Oepy mmaTdhopMaliapelH KOJIAaHyFa Ke3-
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KapacblH aHBIKTAy MAaKCaThIHJAa cayalHaMa XYpri3iuigi. bapneirsl 23 OKyIIbl KaThICTBL. DKCIEpH-
MEHTKE JIeHiH KYPri3UIreH cayajgHama 7-ChIHBINI OKYIIBUIAPBIHBIH OWOJIOTHS TIOHIHE JereH
OacTankpl KbI3BIFYIIBUIBIFBI MEH OKY OapbhICBIHIA KOJAAHBUIATHIH TYPJIi 9/ic-TocUIaepre Ke3Kapa-
ChIH aHBIKTayFa OarbiTTanabl. CayallHama CypakTapbl OKYIIBLIAPABIH IIOHTE KbI3BIFYIIBUIBIFBI,
BU3YIIBIK MaTepUANIAPIbIH TUIMIUIT, MUQPIBIK KYpBUIFBLIIAPABI KOJIJaHy TKipuOeci, OWbIH
AJIEMEHTTEPI MEH BHPTYAJIJbI MOJEIbACPre Ko3Kapachl, cabaKTaFbl MHTEPAKTHBTLIIKKE KATHICYBIH
Oaranmayra HeTi3Ieni. AJIBIHFAH >KayanTap HeETri3iHAe TOeMEHJEri IuarpaMma KypacTbIPhUILIbI

(Cyper 1).

5] HeoK KpHaNaMEIH

20

10

JMannel “KMa" KayanTape! HHannel "Kok" xayanTapel Hannel "KuHanaMbiH® xayanTape OpTawa KaTeicy

Cypem I — 7-Colnbin OKYWbLIAPLIHBIY CAYATHAMA HIMUdNICENepi

OKCIIepUMEHTKE JEWIH >KYpri3uireH cayajHama KOpPBITHIHABUIAPHl OKYUIBUIAP/AbIH OHOJIOTHS
IOHIHE JIereH 0acTanKbl KbI3bIFYIIBUIBIFBI OpTallla AeHreiiie ekeHiH kopceTTi. OKyIblIapablH 6ackiM
Oemiri (15) GuonorusHel KbI3BIKTHI JIeN caHaca, KauraHaapbl (8) KbI3bIFYIIBUIBIK TaHbITHAraH. by
OMOJIOTHA TIOHIH OKBITY/[a KOCBIMIIIA bIHTAJIAH IBIPY KYPAJIIapbIHbIH KQKET €KEeHIH aHFapTa/Ibl.

Buszyanneik marepuangapabiy (CypeTTep, OeliHeMaTepuanaap) MaHbI3IbUIBIFBI Ja allKbIH I IbI:
12 okymisl onap/sl maiganel aen ecentece, 11 oKymisl oHIIA THIMAUTITIH OalikamaraH. by xepae
OKBITY TPOLECIHAEC KOPHEKUIIKTIH XYHelIl opl oficTeMerl KOJJAaHbUIYbl KaKeT €KEHIH Kepyre
0omaabl.

Hudpnslk KypplUIFbLUIapABI OKY YIIIH HakiiagaHy JeHrell TOMEeH eKeHl OalKanpl: TeK 8 OKYyIIbI
«mo» Jien kayar OepreH, ai 15 oKymisl MyHaall Tocinl KonganOainel. byl HoTHXKe OKyHIBLIAp/IBbIH
HUQPIBIK cayaTThUIBIFBI MEH OKY ToXIpuOeciHe jaHa TEXHOJOTHSUIapAbl EHTi3y KaKeTTIrH
alirakTamabl.

Oiipia Typingeri tanceipManapra (Kahoot, Quizizz) gereH KbI3bIFYIIBUIBIK KOFapbIpakK OoJIbII
HIBIKTBI — 14 OKyIIBI OH jkayar OepreH. by anicTepi OKbITY MPOIECiHE KOCY apKbUIbl OKYIIbUIAP-
JIBIH O€JICEHAUTITIH apTThIPpYFa OOJIATBIHBIH OUTIIpe .

Buptyanasr monensnep (PhET, BioDigital) GoiibiHina sxayantap opkenki Ooyiipl: 7 OKYIIBI
THIMJII JIen Oarajaca, 8 OKYIIBI «OKOK» JIETI XKayamn Oepi, Tarbl 8 OKYIIIbI KHHAJIBIIN JKayar OepreH.
ByJ1 TeXHONOTHSIBIK KypalJapMeH OKYIIBUIAPABIH TOXKipHOeci JKETKITIKCI3 eKeHiH, coil cebemnTi
KOCBIMIIIA TYCIHIIpY MEH YHPETYI1H KaKEeTTUIIIH KOpCeTe/l.

Hoctypimi anicTepre KaThICThI MiKipyep e ekire 6eminai: 13 oKylbl )KEeTKUTIKTI aen caHaca, 10
OKYIIBI OJIapJbl KETKITIKCI3 Jen Oaranmagbl. JleMek, A9CcTypil OKBITY SIICTEpPIH TOJBIKTHIPYIIBI
’KaHa MelarOTUKaJIBIK TOCUIIEep KaXeT.

3epTTey TarcelpManapbl MeH jkobamapra 14 OKyIIBl KBI3BIFYIIBUIBIK TAHBITTHI, OYJI OJapIIbIH
IIBIFaPMAIIbUIBIK JKOHE 3ePTTEYIIUTIK KaOlIeTTepiH JaMbITyFa MYMKIiH/IIK Oap eKeHiH KepceTei.
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Cabakrarpl HHTEPAKTUBTUIIKKE OAWIAHBICTHI JKayanTap €H JKOFapbl 00AbI: 17 OKYIIBI TallKbI-
Jay MEH TarchlpMajapAblH OJIApABIH O€JICEHAUNIH apTThIPATHIHBIH aTan oTTi. by OKbITy
MIPOLIECIHC OKYIIBUIAPIBIH KAThICYBIH KYIICUTETIH 9MICTePAiH TUIMIUTITIH JOTEIICHII.

Kannel anranpa, cayanHama HOTHXKeNepi OMOJIOTHUSHBI OKBITYJAa JSCTYPJIl 9iCTEPMEH Karap
udpiablK iarGopmanapabl, BH3yaIJIbIK MaTepHaIAapAbl, OWBIH SJIEMEHTTEPIH KOHE 3EpTTey
TarChIpMalIapblH €HT13Yy/11H KaKETTUIIrH KOPCETTI.

DKCcIepUMEHTKE JICHIH KoHe KeHiH albIHFaH OUTiM HOTHXKEJIepiH Taj/iay ChIHBIN OKYIIBUIAPHI-
HBIH JKaJIlIbl YITepiM JeHTeiiH Oaranayra MYMKIHAIK Oepeni. AnFamkbl ke3eHae (pre-test) OKyIbl-
Jmapably oprama OuriM kepcerkimn mamamed 60% neHreifinne 6onabl. Byn HoTHXenep OKYIIbI-
nmapaelH 0azaiblK OUTIMIEPIHIH JKETKUTIKTI €KeHiH, OipaK TOJBIKKAaHAbl MEHIepy YIIiH KOCHIMINA
o/IicTeMEINIK KOJIay KaKeT eKeHIH KOPCETTI.

DKCIEepUMEHT OapbIChIHIA BH3YaJIbl Marepuaiiap, MUQPIBIK pecypcrap JXOHE HHTEPAKTHBTI
onictep KOJAAHBUIBI, OuTiM OepyaiH THIMIUTIT apTThIpbuLAbl. OCHI TOCUIAEP OKYIIBUIAPABIH KbI3BIFY-
IIBUTBIFBIH OSITHIN KaHa KOMMai, oJapAbIH HaKThI KaOlieTTepin qambITyra Oarbirtanasl (Cyper 2).

Binim geHreiii Tanaaybl

Aedin vs Kedin TecTiney Hamixenep

CEHHEHMNTRIK OPpTawa HKaSinetTrep GoHMHbIHLUaS HSTHMOSMNER
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TeopHamng Gunir:
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Chik TYproicoan ofinay:
LM ALK CaYaTTEABIK:

Cypem 2 — 7-colHbIn OKYWbLIAPLIHGIY OLIIM OeHeellin manioay

Jluarpamma HoTHKeNepiHe CYHeHCeK, SKCIIEpUMEHTTEeH KeiiHri (post-test) oprama Oi1iM Kepcer-
kimm  mmamamen 10-12%ecin, 71-72% nenreiiine xeTTi. byl eciM OKYIIBUIAPABIH OKY IPOIECIHE
Oercen/ii apanacybl MEH >KaHa oIICTeP/IiH THIMIUIITIH TSIeIeH/I1.

Ocipece TOMEH HOTH)XE KOPCETKEH KallaeTTep:

[IpakTuKanblK JaFapUIap KOHE MU(PPIBIK CayaTTHUIBIK OacTankpija TOMEH OOJFaHBIMEH,
IKCIIEPUMEHTTEH KEeHiH alTapJIbIKTal KaKCcapIbl.

ChbIH TYpFBICBIHAH OWJIay MEH DKCIEPUMEHTTIK JaFAbLIap 1a OH CEpHiH KOPCEeTilN, OKYIIbLIap-
JIBTH 3€pPTTEYIIUTIK OEJICeHAUTIr apTKaHbIH OAKATTHI.

A7 TeopusTBIK O11iM OacTanKbia CATBICTBIPMAIIBI TYpPJIE JKOFaphl OOJIFaHBIMEH, KeHiH 1€ oCiM
OaitKaapl, OV KBl OUTIM IEHTeH1HIH TeHrepiMIl TaMybIHa BIKIAT €TTI.

Kanmel anranma, SKCOIEPUMEHT HOTHIKeTepi OLTiM Oepyie MHHOBAIUSUIBIK SAICTepAl KOMIaHy-
JIBIH MAHBI3ABUIBIFBIH TOJICIICH/II.

OKyIIbUIapAbH OMOJIOTHST TIOHIHE JIET€H KBI3BIFYIIBUIBIFBIH aHBIKTay MaKCaThIHIA 3epTTey
YKYMBICHI asIChIHJIA 7-CHIHBIT OKYIIBIIAphl apachlHIa cayaiqHama Kyprizuimi. CayanHama ekl Ke3eHIe
OPBIHIANBL: AKCIEPUMEHTKE JeHiH (pre-test) oHE HKCIepUMEHTTeH KeiliH (post-test). Cypakrap
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OKYILIBUIAPABIH OHMOJIOTHSFA JIETEH Kajlbl Ke3KapachlH, HUQPIbIK OutiM Oepy mmardopmanapbiHa
KBI3BIFYIIBUIBIFBIH, COHBIMEH KaTap MHTEPAKTHUBTI 9JlicTepre JIeTeH bIHTACHIH Oarajiayra OarbITTal/Ibl.

DKcIiepUMEHTKE JIeHiHT1 cayallHamMa HOTIDKENepl OKyIIbLIapAblH OackiM Oesiri Ouonorusra
KBI3BIFYIIBUIBIK TAHBITKAHBIMEH, IU(PIIBIK Kypanaapasl Maiianany 5koHe BUPTYaIbl MOJICIIBICPTe
OeHIMIUTIKTIH TOMEH €KeHiH KopceTTi. bysl OKymbUIapAbIH JoCcTYpaIi 9aicTepre KeOipek YHpeHTeHiH
oinaipai (Cyper 3).

BEMOoOnorMma caGarsiH umdpraanHOipy GOl HUIS Cay a3 aHamMa
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Cypem 3 — 7- CblHbIN OKYWBIIAPLIHGIY CAYATHAMA Hamudicenepi

JKypriziiren sKkCriepUMEHTTEH KEeHiH albIHFaH cayallHama HOTIKENEpl OKYIIbUIAP/IBIH OHOJIOTHS
IIOHIHE JKoHe LUGPAbIK OuUTiM Oepy KypanjapblHa JIereH Ke3KapachlHIa alTapibIKTail esrepic
OosraHbIH KepceTTi. «bronorus moHi KBI3BIKTEI Ma?» jJereH cypakka «Moy» jgem skayarm OepreHaep
canbl 15-TeH 18-re aeiiH ecTi, OyJ1 MoHTe JeTeH KbI3bIFyIIBUIBIKTBIH 13%-Fa apTKaHbIH Olnaipes.

Con cHsIKTBI, BU3ya/Ibl MaTepualapMeH KYMBIC jkKacayFa OH Ke3kapac 12-meH 15 okymibira
neiin (eciMm +13%) apTThl, an OMBIH TEXHOJOTMSAIAPbIHA KBI3BIFYIIBUIBIK TaHBITKAHIAPAbIH CaHbI
14-ter 17 oxymbira aeiiin keOeimi. by okymisuiapaeiH cabakra TUQPIBIK KOHE HHTEPAKTHUBTI
onicTepi KoaHyra OeiMIeNnTeH IiTiH Aoenaeh/Ii.

AWpBIKIIA Ha3ap ayaapaThiH JKaWT, OacTamKel Ke3CHIEC OKYIIBUIAPABIH TEeK 8-1 FaHA OKY YIIiH
IUQPIBIK KYPbUIFbUIAPABI KOJIAHATBIHBIH aliTCa, SKCIIEPUMEHTTEH KeiiH Oy kepcetki 11-re neitin
(ecim +13%) ecTi. by dakt oxympuiapasH THQPIBIK OpTara OediMaeny AarIbUIapbIHBIH KYIIeH-
TeHIH KopceTe/Ii.

3epTTey TanchlpMagapbl MeH jko0anapra KbI3bIFYIIbUIBIK TAHBITKAHAAp caHbl 14-TeH 17 oKylbiFra
JeiiH ecTi, ain cabaKTaFbl HHTEPAKTUBTLTIKKE OH Ko3Kapac 17-nen 20 oKymibFa 1eiiH apTThI.

JKanmer anranga, SKCIIEPUMEHTTEH KEHIHT1 cayallHaMa HOTHXKEJepl OKYIIbUIAPABbIH OWOJIOTHS-
HBI IUQPIBIK Kypalgap apKbliIbl YHPEHYTe KbI3bIFYIIBUIBIFBI aPThIM, AICTYPII oicTepil OipKaKThl
KaObUI1aMaii, oJlap/pl )KaHa TEXHOJOTUSIIADMEH YHJIECTIpYyTre JaiblH €KeHIH KopceTTi. by 3epTrey
*yMbIcbl Gen Alpha OybIH OKyIIBUTAPH! YIIIH HHGPIBIK MU1aTdhopmanap/asl OiaimM 6epy mnpoueciiae
THIMJTI TTa1ajiaHy KaXETTUTITIH HaKThUIal TYCEe/Il.

Kyprizinren 3epTrey HOTIKenepi O1371H YChIHBIT OThIpFaH «Gen Alpha» OKymIIbLTapBIHBIH
OMOJIOTHsIFa KBI3BIFYIIBUIBIFBIH apTTHIpyAa MUQPPIBIK OimiM Oepy muaTdhopManapbliH KOJAAHYIBIH
TUIMAUTITD) TaKbIPBIOBIMBI3ABIH ©3€KTUIIMH HAKThI JoNemaen Oep/i. DKCIepUMEHTKE JEHIHT KoHe
KEeHWIHT1 cayajlHaMa MEH OLTIM HOTIDKETIEPIH CaJbICTBIPY OapbhIChIHIA OKYIIBUIAP/ABIH TIOHTE JIETeH
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BIHTACHI, IHM(PIBIK Kypalgapabl KOJIaHY IaFAbUiapbl JKOHE WHTEPAKTHUBTI OJicTepre KaThICy
OernceHiIiri aifTapabIKTail apTKaHel aHbIKTANBL. by nepekrep Gen Alpha OybsiH OKyIIBUIApHI YIIIH
JOCTYPJIl OKBITY OICTEPiH 3aMaHayd HUQPIBIK IwiaTdhopMaiapMeH YINTaCTBHIPYAbIH THIMAUIITIH
KOpCeTiIl, 013/1H 3epTTey TaKbIPHIOBIMBI3IbI TOKIPUOEITIK TYPFBIJIAH IS OTHIP.

KopsbIThiHabl. JKypri3uireH 3epTTey HOTIKENEpi KOPCETKEHJIEH, JKacaHbl MHTEIUICKT Kypall-
JApbIH Taiaanany OUTIM alyIIbUIApAbIH JEPEKTEP/Il TANIay JKOHE MHTEpIpeTaIusiay KadiieTTepin
apTTBIpyFa alTapiBIKTal BIKOAI €Telll. Ocipece cayalHaMa MEH TOXIpHOETK TarchlpMaiap Oaphbl-
CBIH/Ia CTYAICHTTEPAiH OLTiM JCHIeHiH/IeT] 63repicTep aHbIK OaKaJIBL: Oap JepeKTep/Ii BU3yaIn3a-
nysIay SMICTepiH THIMII KOJIJaHA OTBHIPHIN, OWOJIOTHSUIBIK KOHE SKOJOTHSUIIBIK MOCEJeNIepal JKaH-
’KaKThI TaJIayFa JaFapuian sl COHBIMEH KaTap, allbIHFaH HOTHIKEINIEP YChIHBUIBIT OTHIPFAH TAKbIPHITI-
THIH ©3CKTUIITIH JONIEICHAl JKoHE OHBI Oojamiak MyFamiMuepli aaspiay YAepiCiHIe eHTi3YHiH
KOKETTUIIrH KepceTeai. bysl OarbITTaFbl KYMBIC JKOFaphl OUTIM Oepy JKYHECIHIe FhUIBIMU-3EPTTey
MOJICHHETIH KaJIBINITACTHIPYFa KOHE TYPAKThI JJaMy HUICsIapblH HHTETpalusyIayFa Heri3 Ooapl.
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N3YYEHUME UHTETI'PAIIUU METOJA 4MAT B IPEAMET BUOJIOT' U
YEPE3 OIIBIT YUUTEJEN

AnHomayus

B crarbe paccmarpuBaercst npobiema uHTerpanuu merona Four Modes of Adaptive Teaching
(4MAT) B mpouecc mpenojaaBanusi Ouonoruu B mkonax Pecnyomuku Kasaxcran. MccnemoBanue
OCHOBAHO Ha aHAJIM3€ MHEHHH yuuTeneil OMOIOTHU O BO3MOXKHOCTH NMPUMEHEHUS TaHHOTO METOa,
IIMPOKO HCIOJB3YeMOro B 3apyOekHON o0Opa3zoBaTelbHOM MpakTuke. B Xome wucciemoBaHus
nefarorn ObUIM O3HAKOMIICHBI C TEOPETHUYECKUMHU OCHOBAMH, CTPYKTYpOHM M ATanamu y4eOHOro
uukia 4MAT, nociie 4ero ux B3TJISABI M OIICHKH HCIIONB30BAIMCH JIJIsl aHAJIM3a MEeAaroru4eckoro
MOTEHIMAaNa TAHHOTO MOAX0/1a.

Llenpto umcciemoBaHus SBISETCS OINpPEACNICHUE 3HAYMMOCTH U 1EJIeCO00pa3HOCTH BHEAPEHUS
Metonga 4MAT B mpenojaBaHue OWOIOTMM C TOYKHM 3pPEHUS YYMTENEW, a TakKe BBISBICHUE €r0
BO3MOKHOT'O BJIMSIHUSI HA PA3BUTHUE KPUTUUYECKOTO MBIIIICHHS, y4eOHOW MOTHBAIIMK U TIO3HABATEIb-
HOM AaKTUBHOCTH Yy4amuxcs. [[ns MOCTHMKEeHHs TMOCTaBICHHOM MEIH HCIONB30BAICS KOMILIEKC
TEOPETUYECKUX U IMIUPUUYECKUX METOJIOB, BKIIOUYAIOIINI aHATN3 HAYYHOUW JTUTEpaTyphl, aHKETUPO-
BaHUE YUUTEleH, CPAaBHUTEIIbHBIN aHATTN3 U CTATUCTUYECKYIO 00paOOTKY MOTyYEHHBIX JAHHBIX.

PesynbTarel nccnenoBaHus CBUAETEIBCTBYIOT O HHU3KOM YPOBHE OCBEIOMIIEHHOCTH Yy4YHUTENEH
6uonoruu o metoge 4MAT Ha HauanbHOM 3Tare, OHAKO MOCIIE 03HAKOMIICHHUS C IaHHBIM MOJIX00M
OOJIBIIIMHCTBO PECMOHJIEHTOB OTMETHJIM €r0 MPAKTHYECKYIO 1IEHHOCTh, COOTBETCTBUE COBPEMEHHBIM
TpeOOBaHUSAM OOpa30BaHUS M BO3MOXKHOCTH aJaNTallid K YCIOBHSM Ka3aXCTaHCKOW IIKOJBI.
[TonydyeHHble JaHHBIE MOATBEPKAAIOT MEPCIEKTUBHOCTh MHTErpaiun meroga 4MAT B mpenojaBa-
HUE OMOJIOTHH U aKTYaJIbHOCTh JaTbHEUIINX HCCIeIOBAaHUN B TaHHOM HAIlpPaBIICHUH.

Knrouesvie cnosa: veron 4MAT, cextop, Ouonorus, nuanor u aedatsl, Kazaxcran, cucrema
00pa3oBaHMsl, MHTETPAIUs, KOHTEKCT, KpUTUYECKOE MBIIIIJICHHUE, aHAIIN3.
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MYTAIMAEPAIH TOXKIPUBECI APKBIJIBI BUOJIOT' U IOHIHE 4MAT 9ICIH
BIPIKTIPY I 3BEPTTEY

Anoamna

Maxkanana Kazakcran PecniyOnukachIHBIH MEKTENTEPiH Ie OMONOTHS MOHIH OKBITY YAepiciHe Four
Modes of Adaptive Teaching (4MAT) opiciH WHTErpamysuiay Macesieci KapacThIpbLIaabl. 3epTTey
merenaik OutiM Oepy ToxipuOeciHAe KEHIHEH KOJJAHBUIATHIH OCHI OMICTI KOJJaHy MYMKIHJITIHE
OMOJIOTHsT MYFaTIMICPIHIH KO3KapacTaphlH TajiayFa HETI3/IeNTeH. 3epTTey OaphIChIHIA MEAarortep
AMAT opicCiHIH TEOpHUSUIBIK HETi3ZepiMEH, KYPBUIBIMBIMEH OHE OKY LMKJIBIHBIH Ke3eHIepiMeH
TaHBICTBIPBUIBIN, OJApAbIH MIKipJiepi MeH Oaranaynapbl 9MICTIH MEJAarorvKaliblK QJIEYETIH Tanjuay
YIIIiH TaiianaHbUIIbL.

3epTTeyliH MakcaThl — OHOJIOTHs MyFaliMAepiHiH Ke3kapachl TyprbicbiHaH 4MAT omiciH
€HTI3y/iH MaHBI3ABUIBIFl MEH OPBIHIBUIBIFBIH aHBIKTAY, COHJAi-aK OHBIH OKYIIBLIAPIBIH CHIHU
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OWJIayblH, OKy MOTHBAIMSCHIH >KOHE TAHBIMIBIK OCNCEHIUTINH JaMBITYAaFbl MYMKIHIIKTEpPiH
alikpIHay. 3epTTey OaphIChIHAA FHUIBIMHU OICOMETTEep Il Talaay, MyFaliMIepre cayaJlHaMma XYyprisy,
CAITBICTBIPMAJTBI TANIIIAY JKOHE aJIbIHFAH JIEPEKTEP/Il CTATUCTHKAIIBIK OHJICY 9ICTEP] KOIIaHbLIIbI.

3epTTey HOTIIKENEpi OacTamkel KeseHae MyFamimzaepaid kemmiairi 4MAT omiciMeH TaHBIC
OoJIMaraHbIH KOPCETTi. AJalijia 9iCTIeH TaHbICKAHHAH KEHiH PeCOHACHTTEPIIH 6achiM 0eiri OHbIH
TOXKIPUOETIK MaHBI3IBUIBIFBIH, Ka3ipri OumiM Oepy TajanTapblHa COHKECTITiH jkoHe KazakcraH
MEKTENTEPiHIH JKaraaiibiHa OeliMieyre OONATBHIHIBIFBIH aTan oTTi. AnbiHFaH HoTIKenep 4MAT
O/iCiH OMOJIOTUSIHBI OKBITY YIEPiCIHE SHTI3Y/IiH MePCIeKTUBAIBI OAFBIT EKCHIH JJIEIICH .

Tyiiin co3oep: 4MAT onici, cekrop, 6uosorus, Iuanor neH mikipranac, Kazakcran, 6iim 6epy
XKyiieci, HHTerpalusi, KOHTEKCT, CBIHU TYPFBIJaH OWIay, Tanaay.

T.Umirbay ! , G.Abdikarimova !
! Abai Kazakh National Pedagogical University, Almaty, Kazakhstan
*e-mail: togzhan.umirbay@bk.ru

THE STUDY OF THE INTEGRATION OF THE 4MAT METHOD INTO THE SUBJECT
OF BIOLOGY THROUGH THE EXPERIENCE OF TEACHERS

Abstract

The article explores the issue of integrating the Four Modes of Adaptive Teaching (4MAT)
method into the teaching of biology in secondary schools of the Republic of Kazakhstan. The study is
based on an analysis of biology teachers’ perspectives on the applicability of this method, which is
widely used in international educational practice. During the research process, teachers were
introduced to the theoretical foundations, structure, and stages of the 4MAT learning cycle, and their
opinions were subsequently used to assess the pedagogical potential of the method.

The aim of the study is to determine the relevance and feasibility of implementing the 4MAT
method in biology education from teachers’ perspectives, as well as to identify its potential impact on
the development of students’ critical thinking, learning motivation, and cognitive engagement. To
achieve this aim, a combination of theoretical and empirical research methods was employed, including
analysis of scientific literature, a teacher survey, comparative analysis, and statistical data processing.

The results indicate a low initial level of teachers’ awareness of the 4AMAT method; however,
after familiarization, the majority of respondents recognized its practical value, alignment with
modern educational requirements, and adaptability to the conditions of the Kazakhstani school
system. The findings confirm the nepcnektusiveness of integrating the 4MAT method into biology
teaching and highlight the need for further research in this area.

Keywords: AMAT method, sector, biology, dialogue and debate, Kazakhstan, education system,
integration, context, critical thinking, analysis

Beenenue. Monens oOyuenuss 4MAT (4 Model Application Techniques), paspaboTanHas
bepauc Makkaptu. OHa ObUla OCHOBaHA Ha TEOPHM CTHIIA oOy4deHHus, pazpabortanHoi [3BHIOM
Konbom. Mcxons u3 ero uccienoBanuii, TCOpUS BIIEISIET YETHIPE CIAENYIOUINX CTHIIS 00YUEeHUS:

- KOHKPETHBIH OMBIT (4yBCTBO),

- pedbnexkcuBHBIN HabMO1aTEh (HAOTI0ICHHE),

- aOCTpaKTHBII KOHIIETITyamu3aTop (MBIIIICHUE)

- akTUBHBIN 3KkcniepuMenTaTop (neiicraue) (Konb, 1974) [1].

[Tpumensist Teopuro cTuiIs 00ydeHus, JOKTop MakkapTu pa3paboran Mojenb o0ydenus 4MAT,
KOTOpasi COCTOsUIa U3 BOCBMHU 3TamoB. DTarbl ObUIM CHAEAYIOUMMH: 1) MOIKIIOUUTHCS, 2) IPUCYT-
CTBOBaTh, 3) CO3/1aTh UMUK, 4) HH(POPMHUPOBATH, 5) MPAKTHUKOBATH, 6) PaCIIUPATh, 7) YTOUHITH U
8) BoinonHATh (McCarthy, 1980). Bece atansl Obutn pa3paboTaHbl TaKUM 00pa3oM, YTOOBI COOTBET-
CTBOBaTh YETHIPEM CTUJISIM O0ydeHus: cTyneHToB. Kpome Toro, sta Mojenb ONpeienseT 4eTbipe
OCHOBHBIX JJIEMEHTA 00y4ueHHUs (CMBICII, KOHIICTIIINH, PUIIOKEHUS U TBOPYECKHUE pa3paboTkm) [2].
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Makkaptu (1990) noguepkuBaer, yTo B y4eOHOW mporpamme, ucnonb3yromei nukia 4MAT,
y4YuTEIb JOJDKEH 3anaBarh Bompochl “Ilouemy?” B mepBoM kBajpante, “Uto?” BO BTOpOM
kBagpante, “Kak 3to paboraer?” B TperbeM KBajapante U “Uto, ecnu?”’ B 4eTBEPTOM KBaJpaHTE.
Makxkaptu (McCarthy, 1990) ormeTwit, uTo B yueOHOM mporpamme ucnoiabzyercs nukia 4MAT, u
IIPAKTUKYIOIIUNA Y4UTENb JI0JKEH B IEPBYIO OUYEpe/lb OPUEHTUPOBaThCs Ha Borpoc "[louemy?" Bo
BTOpOM KBajpanTe - "Uto?", B TpeTheM - "Kak 3T0 paboraer?", a B uerBeprom - "Eciu" [3].

Ponp mpenopaBarens B INepBOM KBaJpaHTE 3aKJIIOYAETCsl B IOArOTOBKE Marepuaia Ul
MpernojaBaHus 3HAaUMMBbIM, a POJIb YYEHHKA 3aKIII0YaeTcs B OOIIEHUU C YYUTENIEM U JIPY3bsIMH U B
TOM, 4TOOBI CBS3aTh MOJTYYEHHOE COJIEpKaHUE CO CBOEH JKM3HBIO. BO BTOpOM KBaJgpaHTE Y4HUTENb
UrpaeT poJib mnepenayd MHPOpMAIMM, a YYEHHK - poJib MOHMMaHus uHpopmauuu. B Tperbem
KBaJPaHTE y4YaIIUHCs UCIOJIB3YET COEpKaHNE U COCOOHOCTH, & YUUTENb CIYKUT MPOBOJIHUKOM.
W, HakoHel, B 4eTBEPTOM KBaJpaHTE yyallHecs MPOSBISAIOT HOBATOPCKUM IMOAXOMA, a YUYHUTEIh
MOJIICP>KUBACT TBOPUYECKHE CIOCOOHOCTH ydanmxcs [4].

Ha npoTsbkeHun Bcero 3TOro OXHAAETCs, YTO aJIMUHHUCTPALUS IIKOJIbI OyIeT MOAAepKUBATh
YUUTENSl C TOYKH 3PEHUS YAOBJIECTBOPEHUs MOTpeOHOCTEH (MHHOBALWU, 000PY/I0BaHHE, KOMMYHH-
kauuu u T1.1.) [5]. Cormacno Makkaptu (McCarthy, 2000), Bce uactu yde6Horo mukna 4MAT
BAXKHBI; JIF0Oasi 4acTh IMKJIA HEe 0oJjiee BakHA, YeM Bech LUKJI B 1ienom [6]. IlpenmonmaBanue B
KaKJOM KBaJIpaHTEe 00ECIEUMBAET JYUIIYI0 YUeOHYI0 Cpedy /Ul yJalluXcs B 3TOM KBaJIpaHTe, B TO
KE BpeMs OHO MOXET IIOMOYb Yy4YalllUMCS aJanTUpOBaThCcsl K y4eOHBIM 00JacTsM B JPYTrUxX
kBazapaHTax [7]. Takum oO6pazom, ydaiiuecs MOTYT cO371aBaTh J1J1s ce0s pa3iInyuHbIe yCIOBUs o0y4e-
HUS, UCIOJb3Yys Pa3jIMYHbIE CIIOCOOBI B3aMMOJECHCTBHUS JAPYr C ApYyroM. oOydeHHE B Ipoliecce
oOyueHus. B kiacce MOryT ObIThH yualiuecs, UCIONb3YIOIINE 3TH YE€ThIpe Pa3INYHbIX CTUJIS o0yue-
HUS, TaK YTO JaHHAS MOJENb o0jerdaeT BHIOOp criocoba oOydeHus], MOIXOAAIIETO IS yIaluxcs,
MPOXOIANINX OAMH W3 ATHX mpoueccoB odydyenus [8]. Takum oOpasom, Makkaptu (McCarthy,
1990) npennonoxun, uro moaenb 4MAT moaxoaut yduTensM AJis YIydlleHUss UX y4eOHOro
Ipolecca 3a CueT UCTOIb30BaHUs Pa3IMYHbIX CTpAaTeruil B ukie ooydenus [9].

Marepuanbl U MeToAbI. /{7151 HicciieoBaTENBCKUX II€JIeH OBLT CO37aH CIeHaIbHBIN onpoc. B
UCCIIEIOBAaHUM TPUHSIIM y4acTHE MOJIOJbIe CIEeHUAIUCTBl Mo Ouonoruu B mkojax Kaszaxcrana.
VYyurens ozHakoMuinch MetogoM 4MAT, a ux B3TJsAbl Ha 3TOT METOJ MCIOJIb30BAJIUCh B XOJI€
uccienosanus. [IponsBeneH cpaBHUTENBHBIN U CTATUCTUYECKUN aHAJIN3 ITOJIyYEHHBIX PE3YJIbTaTOB.

JlanHO€e HccrenoBaHUE HANpPaBIIEHO HA M3YYEHHE BO3MOYKHOCTEW MHTErpanuu merona Four
Modes of Adaptive Teaching (4MAT) B npenonaBanue Ouoaoruu B mkoiax PecnyOnnku Kazaxcran
Ha OCHOBE aHajM3a MHEHUH yuuteneid. OCHOBHBIM METOAOM HCCIIEIOBAHUS CTAJl0 aHKETHPOBAHUE
IIEJAroroB C LENbI0 BBIABICHUS YPOBHS UX OCBEIOMIIEHHOCTH 0 MeTone 4MAT, oTHOLIEHUS K €ro
HCIOJIb30BAaHUIO U OLIEHKH €ro neaarornyeckoit 3pexTuBHOCTH.

B nccrnenoBanuy NpuHSIN y4acTHE MOJIOJIbIE CIIELUANUCTBI - yUUTENs 6uonoruu oouieodpaszo-
BarenbHbIX IMKoN Kazaxcrana. Bece pecnoHeHTHl MMEIOT menaroruueckoe obpaszoBanue. llepen
MIPOBE/ICHUEM AHKETHPOBAHUS YYACTHUKH HCCIIEOBAaHMS ObUIM O3HAKOMIIEHBI C TE€OPETUUYECKUMHU
ocHoBamu Metoga 4MAT, ero cTpyKTypo, 3TamaMu ydeOHOro HHKIA («IIoueMy?», «4To?»,
«KaK?», «4To ecinu?»), a TakkKe MpUMepaMHy ero MPUMEHEHHs Ha ypOoKax OHOJIOTHH.

B xone uccrnenoBaHusi ObUIM KCHOJIB30BaHbI TEOPETUYECKUE M OMIMPUYECKHE MaTepHallbl U
METO/bI, 00ECleYnBAIONMEe KOMIUIEKCHBI aHaau3 BO3MOXKHOCTH aaanTtauuud Metomga 4MAT k
CHUCTeME€ IIKOJBHOro Ouonorndyeckoro ooOpazoBanusi Kazaxcrana. Teopernueckoil o0cCHOBOM
MCCIIEIOBAHMSI MTOCTYXXHJI aHAJIN3 HAyYHOW JIMTEpaTypsl MO MpoljieMaM aJanTHBHOIO OOy4eHus,
UKJIMYECKUX Mojene oOyuenus, meroga 4MAT, a takxke paboT, MOCBSIIEHHBIX Pa3BUTHIO
KPUTHYECKOT'O MBIIUICHUS U Y4eOHONH MOTHBALIMHU y4YaIlMXCsl. DMIMPUYECKasl YacTh MCCIEeIOBAHUS
ObUla peajn30oBaHa C MCIOJIb30BAaHUEM CIEIUAIBbHO pa3pabOTaHHOM aHKeThl, BKIIIOYAIOLIEH
BONIPOCHI 00 OCBENOMIIEHHOCTH yuuTesei ouonorun o merone 4MAT, uX TOTOBHOCTH MPUMEHSTh
JaHHBIA MeToJ B 0Opa3oBaTeIbHOM IPOIECCE M OLIEHKE €ro BIMSHUS Ha MOTHBALUIO U
KPUTHYECKOE MBIIUIEHUE yJalluxcs. B npouecce uccneaoBanns NPUMEHSIIMCh METOABI aHAIN3a U
CUHTE3a JUIsl U3y4eHHUs U 00001EeHUsI TEOPETUIECKUX U IMIUPUUYECKUX JaHHBIX, METOJ CPaBHEHHUS
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JUISL COTIOCTABIICHHSI TPAJUIIMOHHBIX METOA0B 0oOyueHHst Ouonoruu ¢ merogoM 4MAT c uenbio
BBISIBJICHHUSI MX NPEUMYILECTB M OrpPaHUYCHHUH, aHKETUPOBAaHUE KaK OCHOBHOIl MeTon cOopa
NEPBUYHON MH(POPMALINH, a TAK)KE CTATUCTHYECKasi 00pabOTKa JaHHBIX, TIO3BOJIMBILAS ONPEEIUTh
MIPOLIEHTHOE COOTHOIIIEHNE OTBETOB U BBIBUTH OOIIME TEHACHIIUU B OLleHKax yuutenel. [Ipumene-
HHUE YKa3aHHOTO KOMILIEKCa METOJI0B 00eCneunio 0OObEKTUBHOCTD U JIOCTOBEPHOCTh MOJTYYEHHBIX
pe3yJIbTaTOB.

Oman 1. [loaTrBepxnaromuii sxcnepuMenT (1 Hemens)

L]enw: onpenenuTh YpOBEHb HaYalIbHBIX NEarorn4eCKuX HaBBIKOB yYallluXCsl.

Hcnonvzosannvie memoowi:

- aHKeTa

- KOHTPOJIbHBIE CIIUCKU

- TECTOBBIC 3aJaHus (ISl OINpeNeseHHs] YPOBHS 3HaHWM y4eOHOM MPOrpaMMbl, CTPYKTYpPBI
ypoKa)

- IUCT CaMOOLIEHKH

Cooeporcanue:

BBoHas nekuus 1o reMe miaHupOBaHUs padOThl yUUTENsI OMOJIOTUH;

Benenue B meto 4MAT (4 ocHoBHBIX THHA: [Touemy — Yro — Kak — Ecin);

Hwke npecraBiieHa aHKeTa 3Tarbl SKcrepuMenTa (Tabnuna 1,2,3,4,5).

Tabauya 1. Ilpedsapumenvhas ouacHocmuka

No Konnenmus Orenka (1-5) Jo | Iocne
1 | S Mory cTaBUTh KOHKPETHBIC U U3MEPUMBIEC LETTH IS

CBOQFg ypoka 6I/IOJ'IOFI/II)I/I. ’ 0102 03 D4 05
2 | S >]dexTHBHO COTIACOBBIBAIO y4EOHBIE IENH TPU
COCTAaBJICHUH IJIAHOB YPOKOB.

3 | Sl Mory cIutlaHupoBaTh CTPYKTYpY ypokKa B
JIOTMYECKOH MOCIIeI0BATEIbHOCTH

4 | S mnoHMMar  B3aUMOCBSI3b  MEXIy  y4eOHOH
POTrPaMMOii U KaJICHJAPHBIM IIJIAHOM.

5 | A Mory camMOCTOSITENIbHO COCTaBUTh TEMATUYECKUN U
KaJICHAAPHBIH IUIaH.

0102030405

01 02 O3 04 Os

01 02 O3 04 Os

01 02 O3 04 Os

Oman 2. DopMUpYIOIUI 3KCTIEPUMEHT (4 HeaeIn)

Heoens 1 (paza «[louemy»)

Jlexuust: [InanupoBanue paboThl yuuTesns OUOJIOTUU

[TpakTrdeckoe 3ansTre: O3HAKOMIICHHE C TOCYIapCTBEHHBIM cTanaapToMm P.K. mo 6uonorun
Llenb: IToBbIIeHNE HHTEpECA yUAIIUXCS K ITPEIMETY, OOBsICHEHHE Ba)KHOCTU PaOOThl yUUTEI.
MeToapl: TUCKyCCHsl, MUHU-TIPOEKT, HalMCaHue pe(IeKCHBHOTO cce.

Heoens 2 (xakoii meprom)

Jlexumst: KanennapHoe u TeMaTHUECKOE TUIAHUPOBAHKE MIPENoIaBaHusI OMOIOTUN
[TpakTnueckoe 3ansTue: PazpaboTka NepcrneKTHBHOIO U TEMAaTUYECKOTO IIaHa
Lens: CTpyKTypHpOBaHUEe Y4eOHOTO COJiepKaHUsl, TOHUMAaHUE JIOTHYECKUX CBSA3EH.
Mertoasl: TpynnoBoil aHaIn3, CpaBHEHUE Moienel iaHa, tuarpamma 4MAT.
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Tabauya 2. Bvioop u ucnonvzosanue memooos 00yueHus

No Konuenmwst Onenka (1-5) Jo ITocne
1 | S Mory HCHONB30BaTh PA3IMYHBIC METOJIbI AKTHBHOTO

06yqe}}1,1/151 Ha 3aH$ITI/I$[X.p L1 02030405
2 | 1 Mory MmOATOTOBUTH HAa YPOKE 3aJ[aHHs, KOTOPHIC
MOBBICSAT UHTEPEC YUCHUKOB.
3 | A ymero 3¢ (}eKTHBHO OPraHNU30BBIBATH MPAKTHUECKUE
1 1a060paTopHBIC PAOOTHI.
4 | I mory 3amaBaTh BOIIPOCHI, KOTOPBIE IMOOYXKIAIOT
CTYJICHTOB K Pa3MbIILICHUIO.
5 | wmory wmcmnonb3oBath auddepeHmmManuio  #
muddepennrpoBanHoe 00ydeHNe B KJIacce.

01020304 05

01 02 O3 04 Os

01020304 05

01 02 O3 04 Os

Heoensa 3 (aran «KAK»)

Jlexuus: CoaepxaHue U CTPYKTypa IKOJILHOTO Kypca OHoIorun

[Ipaktuka: PaboTa ¢ mporpamMmmoii, yueOHUKOM, yueOHBIMHU TTOCOOUSIMHU

Lenb: CBsA3aTh TEOPHUIO C MPAKTUKOM, yMETh IPUMEHSTh pa3pabOoTaHHbBIH IJIaH Ha MPAKTUKE.
Mertomapl: MUKpOOOyUYEHHE, aHAIN3 YUeOHBIX MaTepUaJIOB, TPYMIOBAs IPE3CHTAIMA.

Tabauya 3. Oyenxa u pegrexcus

No Konmenmust Ornenka (1-5) o ITocne
1 |4 ™Mory oOBEKTHBHO ¥ TOYHO  OIICHUBAThH 01 D2 03 04 0I5
YCIIEBAEMOCTh CTYJICHTOB.

2 | 1 Mory opraHum3oBaTh OOCYXJCHUE PE3yJIbTaTOB
paboThI yUEHUKAMU B KOHIIE YPOKa.

3 | 4 mory aHanmu3upoBaTh CBOM YPOKH M OIPENCIAThH
CBOM CHJIbHBIE U CIa0ble CTOPOHBI.

4 | 51 peryasipHO UCIIOJIB3YI0 CHCTEMY OOpaTHOM CBSI3H. 1 02 O3 04 s

01 0203 04 U5

U1 2 03 04 0is

Heoens 4 (nepuoo IF)

Vpoxk: [IpuMeHeHne cTpyKTyphl MIKOJIBHBIX MPOTPAaMM Ha MTPAKTUKE
[TpakTuueckoe 3aganue: Co3aanne COOCTBEHHOM TEXHOIOTHUECKON KapThl
[ens: Pa3zpaboTka KOHKPETHOTO IJIaHA YpOKa ¢ UCToIb30BaHueM nukina 4MAT.
MeTonsl: TBOpueckas paboTa, KpUTHUECKHH aHaIu3, pedaeKcusl.

Tabauya 4. Momusayus u npogheccuonanvHoe camopassumue

No Konuenuus Ornenka (1-5) Ho | Iocne
1 | 5 noBoJeH CBOMM BBIOOPOM TPOECCHH YUUTEIIS. O1 02 03 04 05

2 | S TMOCTOSIHHO CTPEMJIIOCH COBEPIICHCTBOBATH CBOU
METOBI TIPETIOIABAHMUS.

3 | S cuwraro, 9TO ycmeX MOUX CTYIEHTOB — 3TO MOU
po(ecCHoHaIbHBIN yCIIeX.

4 | Sl TOTOB W3ydYaTh HOBBIE METOJUKH (HAmpuMmep,
4MAT).

5 | 1 xouy o0OraTuTh CBOM YPOKH COBpPEMEHHBIMHU
METOHAMH.

01 02 03 04 Ods

01 02 O3 04 Os

01 02 O3 04 O4s

01 02 O3 04 Os

Koporkue oTKpbIThIE BONPOCHI (1151 KAYeCTBEHHOI0 aHAJIN3a)
1. Kakoii, Ha Bai B3I/, Haubosee BaKHbIA MPo(ecCHOHANBHBIN HABBIK YUUTENS OUOIOTUN?
2. Yro BBl 3HAaETE WIN KAKOE y Bac BreyatiieHue o metonae 4MAT?
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3. Yero BbI 0XKUJAETE OT ITOTO Kypca, YeEMY XOTHUTE HAYUUTHCS?
4. C xakumu HanbosIee pacipoCTpaHEHHBIMU TPYAHOCTSAMH Bbl CTAJIKUBAETECH B IIPENOIaBaHUU?

Tabnuya 5. Bzensio na memoo 4MAT

No Konmenmust Onenka (1-5) Ho | Ilocme
1 | 4 cuuraro, uro meron 4MAT nenaer mporecc oOyueHUs 01 02 003 04 015
HWHTEPECHBIM U 3P EKTHBHBIM.
2 | Hukn 4MAT (ITouemy—Uro—Kak—Ecmm) pa3BuBaer y
YYaIuXcsl HABBIKM MBIIIJICHHS.
3 | A mory ucnonbs3oBathb 3neMeHTsl 4MAT Ha cBoeM ypoke. | [11 02 I3 04 5

01 02 03 04 Os

4 | Ucnons3oBanue metoaa 4MAT ymyumiaer Mmou
MeJarorn4eckre HaBbIKU.

5 | S cuwTaro, 4TO ATOT MeETOJ OYAeT IMONe3eH B MOEH
Oyaymieit mpoheccuoHaIbHOMN MPaKTHKE.

0102030405

01 02 03 04 Ods

PesyabraTsl ucciaegopanus. 4 MAT 310 nukin oOyueHne KOTOpOE HAUMHAETCS C «3HAYEHHEY.
B nauane ypoka yuyuTenb JaeT OTBET HAa BOMPOC, «MO4YeMy?», OOBSACHSAA 3HAYEHHE TEMbL. ITO
MIOMOXKET BOBJIEYb YUAIIUXCSI B MPOIECC OOYYCHUS M TIOMOYb UM OCO3HATh IEHHOCTh OOYYCHHSI.
DTO AOHKHO OCHOBBIBATHCS HAa UX COOCTBEHHOM OIBITE, YTOOBI CO3[aTh JIMUHYIO CBS3b, KOTOpas
TaK BayKHA JIJI1 MOTHUBALIUY U BOBJIEYEHHOCTH yJalllUXCsl.

[Tocne Toro, kak BHUMaHUE y4YalIUXCsl COCPEAOTOUCHO HA YPOKE, YUUTENb AA€T MPEICTABICHHE
o Teme. B 310 Bpems oOyuaromuecs moixy4daroT OTBET Ha Bompoc "uro?". YuuTenb MpeaoCcTaBsieT
ydamumcs THPOPMAIUIO C IOMOIIBIO Pa3IMYHbIX U300paKeHH U BUTIEO.

Ha cnenytomem srane metona 4MAT yuaruecst yepe3 CBOM HaBBIKU IIOJy4arOT OTBET HA BOIPOC
"kak?", MPOBOJIS SKCIEPHUMEHTHI BO BpeMsl ypoka. Takum 00pa3oM OHU pacIIUPSIIOT CBOU 3HAHUSI.

B koHue nukia yvaimiuecsi COBEPILIEHCTBYIOT CBOM 3HaHMs, OTBeuyas Ha Bompoc "uto eciu?".
BeimonHser pasnuyHble 3a7aHus, YTOOBI MOJHOCTBIO aJaNnTUpoOBaTh K cebe HHQOpMaLuIo,
MOJTYYEHHYIO B X0JI¢ ypOKa (PUCYHOK - 1).

- YcoBepllleHCTRORAT 3HaueHIe
- BeImonHATh
Tlouemy
Yro ecan?
4 -TToaxmonTs
AjanTauus -ITocemats
ey —
Yro?
-II300pakenne
. Hamen -Hipopyposats

Pucynox 1 - Memoouueckuui yuxn 4MAT

Ponu npenonaBateneit OyAyT MEHATHCSA MO Mepe MPOXOXKAECHUS UMHU yueOHoro nukia 4MAT.
Onu 6osiee akKTHBHBI B NEPBBIX JIBYX CEKTOpax OOyueHHsl, MOCKOJIBKY 11€Jb COCTOMT B TOM, YTOOBI
BOBJIEUb CTYJIEHTOB B JHaJIOT U oOcyxaeHue. Ho B mocinenHux ABYX CEKTOpax, IIe OHU JOJKHBI
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MIPUMEHATH MOJyYCHHbIC 3HAHUSI B PEANbHBIX JKU3HEHHBIX CUTYaIUsIX WU KOHTEKCTaX, HA CMEHY
YUUTEISIM MPUXOJAT 00yUaroIrecs.

C nenpio ompeieneHns BO3MOKHOCTH aanTalliy JaHHOTO MeTo/a K mKkoiaM Kasaxcrana ObLt
MIPOBEJIEH OMpoc yuurteneil O6uonoruu. PedynmpraT uccienoBanuu mnokaszan 4to 80% yuutens He
3HAET U HE UCIIOJI30BAIIU 3TOT METO/.

o =
[ ] Het

Pucynox 2 - Cmamucmuxa o6 océedomnennocmu o memooe 4MAT

Hcxons u3 pe3ynbTaToB MOxkeM ckaszath uTo 20% yuurteneii Ouonoruu He 3HaeT o meroqe 4MAT u
HE HCIOJIB30BAIN €ro Ha ypokax. Bompocer «Bsl panbie 3Hamm o meroge 4MAT(4 Mode Application
Techniques)? [IpoOoBasu 1 Bl 3TOT METOJ] BO BpeMsI 3aHATHI?» MOKa3aaM OJMHOKABBbIA pe3yJbTaT.
[IporieHT 00 OCBEIOMIICHHOCTH YUUTENEH N300paKEeH B PUCYHKE - 2 CHHUM IIBETOM.

CoryacHO 1O AaHHBIM IOciE€ O3HOKOMIEHHE MeroaoM 50% mpenonoBaTeNd CYUTAIOT YTO
JTAHHBIA METOJT MOKET OBbITh MOJIE3HBIM Il KPUTUYUCKOTO MBIIIIJIEHUE (PUCYHOK - 3).

@ KpuTvyeckos MelLNeHKe
@ MoTvBaumA yyalmxCcA
{0 [erkocTs NNaHWDOBIHKA YPOKDE

@ Opyroe

Pucynox 3 - Jlannsie nocie oznokomnenue memooom 4MAT

YdauTenss CYMTAIOT, YTO 3TOT METOJ MOXKET IMOMOYb ITOBBICHTh KPUTHYECKOE MBIIIICHUE
yuamuxcs. A taxke Mmerox 4MAT MOXXHO HCHOIB30BATh JJIS TIOBBILIIEHHE MOTHUBALMH.

Hecmotpss Ha To uro 80% yuureneil panee He OblIM 3HaKOMbl ¢ MeTogoM 4MAT u He
MCIOJIb30BAJM €T0 B CBOCH Mearoruiyeckoil npakTuke, 66,7% pecroHIeHTOB MOCIe 03HAKOMIICHUS
C JAHHBIM METOZIOM CYMTAIOT, YTO €r0 MHTETPAIlUs B MPOLECC MPENOAABAHHUS OMOIOTHH MOXKET
cTath 3QPEKTUBHBIM U NEPCIEKTUBHBIM pelIeHHEM (PUCYHOK 4).
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@ ¥opowo, nyma 310 GyOST NONesHO
@ HeATpankHo, A He YEEDEH
yMar, He CTOMT

Pucynox 4 - Bzenao yuumeneii k snedperuro memooa 4MAT 6 wixonax Kazaxcmana

[lony4yeHHbIe JaHHBIE CBUIETEIBCTBYIOT O MOJIOKUTEIBHOM BOCIPHUSATUU METOJA YUUTEISIMU U
UX OTKPBITOCTH K BHEIPEHUIO MHHOBALIMOHHBIX MEJAaroruuyecKuX MOJXOJA0B, HalpaBJICHHBIX Ha
MOBBILICHHE Y4eOHON MOTHBAIlMU M Pa3BUTHE KPUTUYECKOTO MBIILICHHUS YyYalluxcs. DTO TaKkKe
YKa3bIBa€T Ha MOTEHIMAIHHYIO TOTOBHOCTh NeNaroroB K anpobamuu merona 4MAT npu Hanuaun
COOTBETCTBYIOIIEH METOUYECKON MOJICPIKKU U aIalTUPOBAHHBIX YUEOHBIX MAaTEPHAIIOB.

Tem He Mmenee 33.3% yuureneil He yBepeHbl B BHeapeHun Mmeroga 4MAT B mikonax
Kazaxcrana.

OnHoit U3 TPYIHOCTEW BHEAPEHHS 3TOro MeToja B ImKoiax KazaxcraHa siBisieTCs HEIOCTAaTOK
3HaHui o meroge 4MAT. Muorue Mmarepuanbl U METOJUYECKHE MOCOOMH O 3TOMY METOAY
HanucaHbl Ha aHVIMKACKOM s3bike. [loaTomy pekomenayercs BHeapuTh Meton 4MAT chavana s
YPOKOB Ha aHIVIMHCKOM s3bIKe, HaripuMep Bpems npenogaBanust STEAM ypokos 6uosioruu.

Oo6cyxnenue. Pe3ynpTaTsl IPOBEAEHHOTO UCCIENOBAHUS TTOKA3BIBAIOT, YTO MeTo Four Modes
of Adaptive Teaching (4MAT) ob6nagaeT 3HAYUTENHHBIM IEJATOTUYECKUM MOTEHIIUAIOM IS
IperoiaBaHusl OMOJI0rUK, HECMOTPSI HA HU3KHUM YPOBEHb €ro pacIpOCTPaHEHHOCTU Cpeld yUUTenen
Kazaxcrana. IlonmydyeHHblEe naHHBIE CBHMJETEILCTBYIOT O TOM, YTO JO Hadajga MCCIEIOBaHUS
OOJIBIIMHCTBO PECIOHAEHTOB HE ObUIM 3HAKOMBI C JAHHBIM METOJIOM U HE MCIIOJIb30BAJIU €r0 B CBOEH
MeIJarOTMYECKON TPAKTUKE, YTO MOATBEP)KAAET HAJIMYME METOAWYECKOoro aeduimra B 00JIacTH
COBPEMEHHBIX 3apyOeKHbIX 00pa30BaTEIbHBIX TEXHOIOTUH.

B To e Bpems nociie 03HaKOMJIEHHs ¢ TEOPETHYECKUMU OCHOBaMH M CTPYKTypoi metona 4MAT
OoJsiee MOJIOBUHBI yYUTENEH OTMETHIIM €ro IMOJOXKUTEIbHOE BIMSHHE Ha pPa3BUTHE KPUTUYECKOTO
MBIIIJICHUS YYallluXcs U MOBBIIEHUE UX yuyeOHOW MOTHBaMU. JlaHHBIE pe3yabTaThl COTIACYIOTCS C
BBIBOJIaMH 3apyOEXHBIX HcCcienoBaTenel, MOAUEPKUBAIOIINX, YTO LMKIMYECKUE M aJalTHBHBIE
MoOJIeTI 00yUeHHsI CIIOCOOCTBYIOT OoJiee ryOOKOMY YCBOGHHUIO MaTepuaa 3a c4ET ydéra pa3InyHbIX
KOTHUTUBHBIX CTHJIEH 00Yy4arolMXcsl M aKTUBHOTO BKIIFOUEHUS JIMYHOT'O OIBbITA B Y4€OHBIHN MpOLIecC.

OcoOblif uHTEpEC MpeACTaBiseT TOT (akT, 4TO OOJIBIIMHCTBO YYUTEIEeH, HECMOTPS Ha OTCYT-
CTBHUE MPAKTHYECKOTO OIbITa MpuMeHeHus metoga 4MAT, Belpa3nuian rOTOBHOCTh pacCMaTpHUBaTh €T0
KaK TMEepCIEeKTUBHOE HaIpaBlIEHHE MOAECPHU3ALUHN YPOKOB OMOJOrMH. DTO MOATBEP)KIAAET BBIBOJIBI
psila MCCleloBaHMM, COIJIACHO KOTOPHIM HMHHOBALIMOHHBIE METOJbl OOyuYeHHs 4Yalle MOoIy4aroT
MIOJIOKUTEIIbHYIO OLIEHKY IIENAaroroB IIOCIE WX TEOPETHYECKOIO OCMBICICHHS M JEMOHCTpaLUU
MIPaKTUYECKON [IEHHOCTH.

Bwmecte ¢ TeM BBIBIEHBI U ONpPENENEHHBIE TPYAHOCTU BHeApeHHs Merona 4MAT B mikosax
Kazaxcrana. K ocHOBHBIM OapbepaM OTHOCSTCS HEJOCTATOYHAS OCBEAOMJIEHHOCTH I€Jaroros,
OTCYTCTBHE METOJUYECKHX MATEPHAIOB HA PYCCKOM M Ka3aXCKOM f3bIKaX, a TAK)KE€ OIrpPaHUYECHHbIN
ONBIT TNPUMEHEHHS AaJanTUBHBIX MoJeliel OOyueHuss B IIKOJIbHOW NpaKTHKE. AHaJOTHYHbIE
poOJIeMbl OTMEYAIOTCS M B UCCIICAOBAHUIX, MOCBSIIEHHBIX BHEAPEHHUIO 3apYOEKHBIX IMEAaroru-
YeCKUX TEXHOJIOTHH B HALlMOHAJIbHbIE 00pa30BaTEIbHBIE CUCTEMBI.
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B naHHOM KOHTEKCTE 11e1eco00pa3HbIM MPEACTABISETCS TOATaHOE BHeApeHne merona 4MAT,
B TOM YHCJIE€ B PaMKax MpPEroJaBaHUs MPEAMETOB Ha AHIJIMICKOM SI3bIKE, HApUMEp Ha ypOKax
STEAM wimm OunuHTBaIbHOTO 00ydeHus Ouosioruu. TakoW MOaXoa MOXKET CIocoOCTBOBAaTh Oosee
3G GEeKTUBHON aJanTallid METOAAa W PACHIMPCHHIO METOJUYECKOTO WHCTPYMEHTApUs YUUTEICH.
Pe3ynbTarsl uccienoBaHus AONOMHSIOT CYIIECTBYIOIIME HAYYHBIC MPEICTABICHHUS O BO3ZMOXKHOCTSIX
MHTETpalliy aJalTUBHBIX METOJOB OOy4YeHHsS B IMpernojaBaHWe OHOJOTHMH U MOJITBEPKAAIOT
HEOOXOAUMOCTh  II€JICHANPABICHHOW METOJMYECKON IOATOTOBKM IE€AAaroroB JJisi  YCHELIHOrO
BHeApeHust MeTona 4MAT B oOpazoBaTenbHYIO MPAKTHUKY IIKOI KazaxcraHa.

BoiBoasl. K 3axmouenuro, merong 4MAT mmpoko pacnpocTpaneHo 3a npenenamu Kazaxcrana.
['maBHO# MpEeUMyIIEYTBOM 3TOTO METOJIO SIBJISETCS €ro JOCTYIMHOCTh U JIETKOCTb Il IOHUMAaHUIO TaK
JUI YYEHUKOB, TaK U JJIs yuuTeneil. Uerblpe sTama AaHHOTO METO/O IMO3BOJSET MPOUTU YPOKU
CUCTEMHO M PE3YJIbTaTUBHO.

[To pesympTaTram ucciienoBaHusi ObLIO yCTaHOBIEHO, uyTo 80% yuuTeneld He 3HAIOT O METOJe
4AMAT. Ilo uX MHEHHIO, 3TOT METOJI MOXET CIIOCOOCTBOBATh PA3BUTHIO KPUTUYECKOTO MBIIIJICHHS
(50%) 1 noBeiennto MotuBanuu yuanmxcs (33,3%). Takxke 66,6% yuureneir OUOIOTUU COTIACHBI C
TEM, YTO BHEIPEHHE STOTO METO/1a MOXKET OBITh TOJIE3HBIM B MPEINO/IaBAHUU.

Buenpenue merono 4MAT MoxkeT mOMOuYb B JajbHEWIIEM pa3BUTUH cdepbl 00pa3oBaHUM B
Kazaxcrane u B 00yueHre OMOJIOTHH.
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BO3MOXHOCTU JMOPPEPEHIIMPOBAHHOI'O ITIOAXOJA
B OBYYEHUU I'EOT'PAOUN

Annomayus

Ocoboe 3HaueHue B YCIOBUAX IEpexoja Ha OOHOBJIEHHOE coJiepykKaHHe OOpa3oBaHUSI HMEET
TU(QQPepeHIMPOBAHHBIA  MOJIXOJ, HAMNpaBICHHBI Ha Y4YeT MHAMBUAYAIbHBIX OCOOEHHOCTEH
yyanmxcs. B cratbe paccMaTpuBarOTCS TEOpETHMUYECKHE M MPAKTHUECKHE AacCHeKThl NMPUMEHEHHUs
mipdepentmanun B o0ydeHun reorpadguu B 001ieoOpa3oBaTenbHbIX IIKogax. [eorpadus kak
JUCLUIUIMHA UMEET BBICOKMN NOTEHIMal ISl MHIUBUAyaIU3alMu oOydeHus Omarojnapsi CBOEMY
MEXIUCIMITIMHAPHOMY XapaKTepy U pa3HOOOpa3nIo COJEpKaHMUS.

Llenbto uccnenoBaHus ObUIO BBIIBUTH IEJAarorMyeckue BO3MOXKHOCTH TU(QEepeHIITPOBAHHOTO
MOJIX0J1a M €T0 BIMSHME HA MOTHBAIIMIO M YCIIEBAEMOCTb ydaluxcs K 00y4eHuto. MeToanka paboThl
ocHoBaHa Ha uzaesax JI.C. Beirorckoro, B.B. JlaBbioBa, JI.B. 3ankoBa u Ipyrux y4eHbIX, KOTOpBIE
MOTYEPKUBAIOT BAXXHOCTh 30HBI YCKOPEHHOIO pa3BUTHS, JESITEIbHOCTHOTO IOAXOoJa U
BOCITUTATENIbHOM MOTHMBALlMK. OMIMpHUYEcKas 4YacThb NPOBOAMWIACH B INKOJAX C Pa3IMYHBIMU
YCJIIOBUSIMH, B HEH NpUHsIN yyacTue 238 yyamuxcs U 7 yuureneit reorpadumu.

Ha ¢opmupyroiem stane ObUlM BHEIPEHBI pa3InyHble METOIbI AU(PepeHIaiuu: MHOTOYPOB-
HeBbIE 3aJaHusl, BEIOOp (GopM M TeMmoB paloThl, uepenyroumecss GopMbl KOHTpoJs. Pe3ynbraTs
MOKa3aJIM 3HAYMTENIFHOE YBEIMYEHUE MHTEpeca K MpPeAMETY, YIydlleHUe pe3yJabTaToB OOydeHHs U
CHIKEHUE TPEBOXKHOCTU. OCOOEHHO BaXKHO, YTOOBI IMOJIOKHUTENbHAS IMHAMHMKA HaOIofaiach He
TOJIBKO CPeJl CUJIbHEUIINX, HO M CPE YYaIIMXCs ¢ HU3KOH yCIIEeBaeMOCTBIO.

B crarbe mokazana BbeicOkast 3¢heKTUBHOCTH AU HEePSHIIMPOBAHHOTO TOIX0Ja KaK CPeICTBa
MOBBIIIICHUST KayecTBa reorpaduyeckoro oOpa3oBaHus. ABTOp JaeT MenaroramM IpaKTHUECKHe
PEKOMEHJAllMd U BBIABUIAE€T HEOOXOJUMOCTh CHCTEMAaTHUYECKOM METOAWYECKOW MOAICPKKH
YCIIEHUIHOTO BHEJIPEHUS TaHHOW TEXHOJIOTHH B YCIOBUSAX MAaCCOBOM LIKOJIBL.

Knrouesvie cnosa: nubdepeHnmpoBanHoe o0ydeHHe, reorpaduueckoe oOpa3zoBaHUE, HWHIIU-
BUAyaJbHBIM  MOAXOZ, YyueOHas MOTHBALMS, PA3HOYPOBHEBBIE 3aJaHusl, (YHKIHOHAIbHAS
IpaMOTHOCTb.
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I'EOT'PA®UAHDBI OKBITY JATF'bI CAPAJIAHI'AH TOCIVIAIH MYMKIHAIKTEPI

Anoamna

XKanapteutran OiniM Oepy Ma3MyHBIHA KOIy XarJdalbIH/Ia OKYIIBLUIAP/BIH JKEKE epeKIIeNiK-
TEepIH ecKepyre OarbITTAlIFaH CapaJlaHFaH TOCUINIH MaHBI3bl epekiie. Makaiana >Kaambsl OuTiM
Oepetin MekrenTepae I eorpadusHsl oKpITyna AU(PepeHIHAUSHBI KOIIAaHYABIH TEOPHUSIIBIK KOHE
IIPAKTUKAJIBIK ACHEKTUIEepl KapacThlpbulaibl. ['eorpadus MoH peTiHAE MOHApPaJIbIK CHMAThl MEH
Ma3MYHBIHBIH ayaH TYPJUIriHe OaiaHbICThI OKY/IbI JapallaHAbIPy YIIiH )KOFaphl dJICyeTKe He.

3epTTeyaiH MakcaThl CapajlaHFaH TOCUIAIH IE€JarordKaJIbIK MYMKIHJIIKTEpIH >KOHE OHBIH
OKYIIBUIAPJIBIH OKYFa JIETeH BIHTACHl MEH YITepiMiHe ocepiH aHbIKTay Ooiabl. JKYMBICTBIH
omicremeci JI.C. Breirorckuiinin, B.B. /laBeinoBThiH, JI.B. 3aHKOBTHIH koHE 0acka FajabIMIapiIbIH
UJesUTapblHa HETI3/ICNTEH, OoJap JKeIeNd JaMy aiMarbIHBIH, OCJICEHIUTIKKE HETi3IENTeH TOCUIIIH
YKOHE TOPOMENIIK MOTHBALUSHBIH MaHBI3ABUIBIFBIH aTall KOpCeTeli. DMIUPUKAIBIK 06iM op Typii
KaFgalarel MEKTENTepe OTKi3uimi, oran 238 oKymsl MeH 7 reorpadus MOHIHIH MyFamiMaepi
KaTBICTBI.

KanpmracTeIpymibl Ke3eH e capaiayablH opTYpIIl dAicTepi eHri3UIAl: Kol ASHI eIl TarceipMa-
nap, )KyMbIC (popMaapbsl MEH KapKbIHbIH TaHJay, OaKblIayablH ayblcnansl popmanapsl. Hotmxenep
MIOHTe JIETEH KBI3BIFYIIBUIBIKTEIH aiTapIIbIKTall apTKaHbIH, OKY HOTIIKEIIEPiHIH jKaKCapFaHbIH KOHE
aJlaH1ayIIbIIBIKTBIH TOMEHJIereHiH kepceTTi. OH JMHAMHKaHBIH TEK MBIKTbUIAD apachlHAa FaHa
eMec, YIITepiMi TOMEH OKYIIIBUIAp apachiH/IA 1a OalKaTybl €peKIIe MaHbI3IbL.

Makanana reorpadusuiblk O6151iM O6epy camachlH apTThIpY Kypajbl peTiHIE capallaHFaH TOCUIIIH
KOFapbhl THIMIUTITT KOpCETINreH. ABTOp MyFalliMiepre MPaKTHUKAIBIK YCBIHBICTAp Oepim, OCHI
TEXHOJIOTUSIHBI JKallaid MEKTeN >KarJaibIHIa COTTI eHri3y YIIIH JKyHedl ojicTeMelnik Koiaay
KOPCETY KOKETTUIITH ajiFa TapTabl.

Tyitin ce30ep: capanaHfaH OKbITY, Treorpadusuiblk Oimim Oepy, JKeke Ke3Kapac, OKYy
MOTHBAIUSACHI, KOII JICHIeHIIi TarichipMaap, (yHKIIMOHAIIBIK CayaTTHUIBIK.
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THE POSSIBILITIES OF A DIFFERENTIATED APPROACH IN
GEOGRAPHY TEACHING

Abstract

In the context of the transition to an updated educational content, a differentiated approach
aimed at taking into account the individual characteristics of students is of particular importance.
The article discusses the theoretical and practical aspects of the application of differentiation in
geography teaching in secondary schools. Geography as an academic subject has a high potential
for individualizing learning due to its interdisciplinary nature and diversity of content.

The aim of the study was to identify the pedagogical possibilities of a differentiated approach
and its impact on students' learning motivation and academic performance. The methodology of the
work is based on the ideas of L.S. Vygotsky, V.V. Davydov, L.V. Zankov and other scientists, who
emphasize the importance of the zone of immediate development, an activity-based approach and
educational motivation. The empirical part was conducted in schools with different conditions,
involving 238 students and 7 geography teachers.
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At the formative stage, various differentiation techniques were introduced: multi-level tasks, the
choice of forms and pace of work, and variable forms of control. The results showed a significant
increase in interest in the subject, improved learning outcomes, and decreased anxiety. It is
especially important that positive dynamics was observed not only among the strong, but also
among the underachieving students.

The article highlights the high effectiveness of the differentiated approach as a means of
improving the quality of geographical education. The author offers practical recommendations for
teachers and insists on the need for systematic methodological support for the successful
implementation of this technology in a mass school environment.

Keywords: differentiated learning, geographical education, individual approach, educational
motivation, multi-level tasks, functional literacy.

BBenenne. CoBpemeHHast oOpa3oBaTelibHasi MapagurmMa OPHEHTHUPOBaHA Ha JIMYHOCTHO-
OPUEHTUPOBAHHBIN MOJXOJ, Il B LIEHTPE BHUMAHUS HAXOAUTCS yYalUHCS ¢ €ero MHAWBUAYallb-
HBIMH OCOOCHHOCTSIMH, ITO3HABATEIHHBIMA MOTPEOHOCTSIMU M YPOBHEM Pa3BHUTHSA. ITO OCOOCHHO
aKTyaJbHO B YCJIOBHUSX MEpexo/ia K OOHOBIEHHOMY COJIEpKaHUIO 00pa30BaHMsl, HAIIPAaBJICHHOMY Ha
pa3BuTHE (YHKIMOHAIBHON TPAMOTHOCTH, KPUTHUYECKOTO MBIIUICHUS W CaMOCTOSTEIbHOCTH
IIKOJBbHUKOB. B /JaHHOW CBS3M KIIIOYEBHIM 3JIEMEHTOM I€Jarorn4eckod MpPaKTUKU CTaHOBMTCS
Qg QepeHIMPOBaHHBINA TIOX0/1, TO3BOJISIOIINI YIUTEIIO THOKO pearupoBarh Ha 00pa3oBaTeIbHbIC
3aIpoChl ydyaluxcs, co3aBasl yCJIOBHs Ul pealu3aliy UX HOTEHIIMAIbHBIX BO3MOXHOCTEH.

[Tpeamer reorpaduu, obmanas MEXIUCIHUILIIMHAPHON NPUPOIOH, pa3HOOOpa3ueM TEMaTHKU U
YPOBHEH CIIO)KHOCTM M3Y4aeMOro MaTepualla, IpeloCTaBiIseT IIUPOKUE BO3MOXKHOCTH IS
peanmzanuu quddepernmanun ooydenus. ['eorpadus oObeaUMHICT 3HAHKS O IPHUPOJIE, OOIIECTBE,
HSKOHOMHKE, MPOCTPAHCTBEHHOM MBIIUIEHUN M KapTorpaduyeckoil rpaMOTHOCTH. JTO JenaeT eé
YHHUKAJIbHON TUIOMIAIKOM Il PUMEHEHUS pa3indHbIX (GopM auddepeHnranui — Kak 10 YPOBHIO
MOJrOTOBKM Yy4YalllUXCs, TaK M MO crnocobaM Bocnpuatus uHpopmanuu. Tem He MeHee, B
MeJarOruYecKOi MPaKTUKe HEPEIKO HAOII0JaeTCs MabIOHHOCTh MPENoIaBaHusl, T1e pa3HooOpasue
y4aluxcs CBOAMUTCS K €AMHOOOpPa3HbIM METOJUYECKUM NpuéMaM, HE YUUTHIBAIOIIMM peabHbIe
pa3IAYHs MEXTy IIKOJTHHIUKAMH.

HecmoTpst Ha Hanmuuue HaydHBIX MYOJIMKAIMHA, MOCBAIIEHHBIX BONPOCAM WHAWMBUyAIU3allud U
aJIlaliTUBHOTO O0YYEHUsI, CHCTEMHBII aHaIN3 BO3MOXHOCTEH 1 depeHIIPOBaHHOTO MOX0/1a UMEHHO
B KOHTEKCTe reorpapuyeckoro o0Opa3oBaHHs OCTAETCsl HEJOCTATOUHO pa3paboTaHHBIM. OTCYTCTBYET
enuHas MoJieNib BHenpeHus nuddepeHnyanyy, aJanTupoBaHHas K CTPYKTYpe U LEJSM IIKOJIBHOIO
Kypca reorpauu, 0COOEHHO B YCIOBHAX MacCOBOH IIKOJIbI C Pa3HOYPOBHEBBIMH KJIaCCAMH.

[lenbto HACTOSILIErO MCCIENOBAaHUS SIBISIETCS BBISIBIEHHE M OOOCHOBAaHUE IEJarormyecKux
BO3MOKHOCTEeH AuddepeHnpoBaHHOrO MM0IX0/a Ha ypoKax reorpaduu B cpeanet mkoue. s eé
JOCTUKEHUSI CTaBSITCA CIENYIOIINE 3a/1auH:

— TPOAHAINU3UPOBATH TEOPETHUECKUE OCHOBBI JU(depeHIInauu 00ydeHus;

— CHCTeMAaTHU3HpOBaTh (OpMBI U TUIBI IUddepeHany, NTpuMEeHUMbIe B reorpadguueckom
KOHTEKCTE;

— W3YYHTh NEeIarOrMYeCKHUi OTBIT MPAKTHKOB;

— ONpeNeNnuTh BIUSHUE TNpUMEHEHUs AudGEepeHIUpOBaHHBIX CTpaTeruii Ha Yy4eOHYIO
MOTHBAIIMIO M YCIIEBAEMOCTb yUYaIIUXCS.

HoBusHa nccrieoBaHus 3aKiII0YaeTcs B PACKPBITHH MPAKTHYECKOTO MOTeHnuana auddepen-
[MAlUU KaK CpeJICTBa MOBbIMIEHUS 3()PeKTUBHOCTH reorpa@uueckoro oOpa3oBaHHUsA, a TaKXKe B
pa3paboTKe METOAMYECKUX PEKOMEHIALNI JJIsl IeIaroroB, CTpEMSIIIUXCS caeNaTh 00ydeHue dosee
a/IpECHBIM U Pe3yJIbTaTUBHBIM.

Hacrosimas pabota opueHTHpOBaHa Ha IMEAAaroroB-MPAaKTUKOB, METOAMCTOB, a TaKXKe Ha BCEX
3aMHTEPECOBAHHBIX B MOJEpPHU3ALMU NPENOAaBaHUs reorpaguu Cc Y4€TOM COBPEMEHHBIX
TpeOOBaHUH K KaueCTBY 00pa30BaHMUsL.
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JuddepenmpoBaHHbIii MOAX0A B MEJaroruke MpeACTaBisieT coOoi opraHu3auuio yd4eOHOTro
mporecca ¢ y4éToM HHAMBUAYAIBHBIX Pa3IMYMid O0YyYaroIIuXcs, BKIIOYash YPOBEHb IOJATOTOBKH,
TEMII YCBOCHHS MaTepHaia, [O03HaBaTeIbHbIE HWHTEPECHl, CTWJIb BOCIPHUATHS HH(OpMALUU |
MOTHBAIlMOHHYIO HarpaBieHHOCTh. KoHIlenTyanbHas OCHOBA HCCIIEIOBAaHMS OIMUPAETCS Ha TPY/bl
JI.C. BBIrOTCKOTO, ONpeAeaBLIETO 30HY OMIKAMIIEro pa3BUTHS KaK KIIOUEBYIO TOYKY OMOPHI IS
MOCTPOCHHUS y4YEOHBIX 3aJaHUil pa3HOro ypoBHs ciokHoctH [1]. B yormke KymbTypHO-
MCTOPUYECKOTO TMOJX0/a, OOyYeHHe [ODKHO HE CTOJNBKO MPUCIIOCA0IUBATHECS K TEKYLIHM
BO3MOKHOCTSIM YUYEHHKA, CKOJIbKO Pa3BUBATh €ro MOTEHIMATIbHBIE CIOCOOHOCTH, YTO MpEAIoiaraet
BapbUpOBaHue (POPM, METO/IOB U COJICPIKAHUS B 3aBUCIMOCTH OT YPOBHS IMIOATOTOBKU yJarmxcs [2].

Kpome toro, mpu paszpabotke meroauku AuddepeHnranuu B paMKax MOpernojaBaHus
reorpaduu yunthiBauch uaen B.B. JlaBbimoBa u [I.b. DnpkoHMHA O JESATENBHOCTHOH MpHpoOJe
oOyueHus1, a TakXKe MOAXO/bI, MPEeAI0KeHHbIe 3aHKOBBIM M PyOMHINTEITHOM, Tl aKIeHT AefaeTcs
Ha BHYTPEHHIOIO aKTMBHOCTb YYEHUKAa KaK OCHOBY IPOAYKTHBHOI'O OCBOEHHUS 3HAHUW. BaxkHbpIM
MOHATHEM B HCCIIEIOBAaHUU BBICTYNAeT U y4yeOHAass MOTHBAIUS, TPaKTyemas B COOTBETCTBUU C
paboramu A.K. MapkoBoii 1 H.I'. Mopo30Boii, Kak CHUCTEMHOE OOpa3oBaHUE, OIpeaesaIonice
OTHOLLIEHUE IIKOJIbHUKA K IPOLECcCy Mo3HaHus [3].

Marepunansl m Meroabl. MeTononoruueckast 0aza KUCCIEIOBaHUS CTPOUTCS Ha MPHUHLIMIIAX
HAyYHOCTH, CUCTEMHOCTH, OCTYMHOCTH, BapUATHUBHOCTU M TYMAHHCTUYECKOW HANpPaBIEHHOCTH.
[Momxox x wu3ydeHuto AudQepeHIranuy Kak IeJaroruaecKoro SBJICHUS HOCHUT MEKIUCIIHII-
JUHAPHBIN XapakTep: 0ObEAUHSIIOTCS UACH MCUXOJOTUU OOy4YeHUSs, MelarornuecKoi AUIaKTUKH U
METOAMKH TIpernojaBaHusi reorpaduu. Takoil MOAXo] MO3BOJSET HauOOJee MOJTHO BBIIBUTH Kak
COJIep>KaTeNbHbIE, TaK U MPOLIECCyaabHbIe aCMEKTHI peann3anuu JudhepeHIIMpOBaHHOTO MOAX0/1a B
MPAKTHUKE MIKOJIBHOTO reorpaduieckoro oopazoBanus [4].

DOMIupuveckasl 4acTh MCCIEAOBAaHUS MMPOBOIMIACH B TEUEHHE OAHOIO yueOHOro rojaa Ha 6asze
00111e00pa30BaTENFHBIX MIKOJ C PA3IUYHBIMU YCIOBUSIMH Y4eOHOW CpEbl: KaK B TOPOJCKUX, TaK
B CEJIbCKUX HACENEHHBIX MyHKTaxX. MccnenoBanue oXxBaTuio Takue yueOHbIe 3aBECHHs, KaK [IKOJIa
Nel167, mkona NelO B ropoae Anmatel u yactHyto mkoiy «Elite School KZ» B cene Ty3asibacray,
B AnmatuHCcKo#l oOnactu. BeiOop oOpa3oBaTenbHBIX YUYpEXICHHH ObUT 00YCIIOBIIEH HEOOXOIM-
MOCTBIO OXBaTa Pa3jMYHBIX COIMAIBHBIX U 00pa30BaTEJIbHBIX KOHTEKCTOB, YTO MO3BOJIMIO Oojee
OOBEKTHBHO  OLIEHUTh BO3MOXKHOCTH TpHUMEHEHHs AuddepeHunpoBaHHOTO MOJIXOAa B
MPEnoIaBaHuu Teorpaduu.

B nccrnenoBanuy npuHsuM yyactue 7 yuurtenel reorpaduu ¢ negarorndyeckuM CTakeM ot 2 10
15 ner, pabotaromux B 5 mKkojax, a Takxke 238 ydamuxcs 7-9 kimaccoB. YueOHbIE KOJUICKTHBEI,
0oTOOpaHHBIE JUIsl HKCIEPUMEHTA, OTIMYAIUCH 110 YPOBHIO YCHEBAa€MOCTH, MOTHBALIUU K y4eOHOM
NEeSITEIbHOCTH U COLIMAJIbHOMY COCTaBY, YTO 00ECIEUMIIO PENPE3EHTATUBHOCTh BHIOOPKH.

HccnenoBanue BKIIOYANO KaK KOHCTaTUPYIOIIMH, Tak U ¢opmupyomuil srtansl. Ha nepsom
JTarne MPOBOJIWIOCH AHKETUPOBAHME YYaIMXCA W y4UuTeNeW, HaONtoJleHue 3a TpaJulUOHHBIMU
ypokaMmu reorpaduu, aHanu3 pabouymx TeTpajeil 1 KOHTPOJIbHBIX padoT. DTH JaHHBIE MO3BOJIMIN
BBISIBUTH WCXOJHBIA yYpOBEHb y4eOHOW MOTHBAIIMH, BOCIPHATHS TMpPEIMETa W IMPEINOYTCHUN B
dopmarax nogauu Matepuana. Ocoboe BHUMaHME YAEISUIOCH aHAIM3Y 3aTPYJHEHUN yUalluXcs C
pa3HbIM YPOBHEM HOJTOTOBKH.

@opMmupyIOLIIMA  3Tan  OpeAycMaTpuBall BHEApPEHHE D3JIEMEHTOB AupdepeHIupOBaHHOTO
MO/IX0JIa: COCTaBJIEHUE Pa3HOYPOBHEBBIX 3aJlaHUM, HCIOIb30BAaHHE BapUATUBHBIX (OPM KOHTPOJIS
Y WHAMBHUIYaIbHbIX MapIIPYTHBIX KapT. YPOKH B 3KCIEPUMEHTAIBHBIX KJIaccaX CTPOWJIMCH IO
CHelHaIbHO pa3pabOTaHHBIM CLIEHApHsIM, BKJIIOYAIOIIMM 3JIEMEHThl KaK TOpPU30HTAJIbHOHN (10
MHTEpecaM), TaK U BEPTUKAIBHOM (MO cI0XKHOCTH) IuddepeHranuu. Xo1 U pe3ylbTaTbl BHEApe-
HUS OTCIICKUBAIIUCH C TIOMOIIBIO MEarOrMYeCKOro MOHUTOPUHTA U IPOMEXKYTOYHBIX TUArHOCTHUK.

KommiekcHoe ucciieioBaHue BO3MOXKHOCTEH TU((HEpEeHIIMPOBAHHOIO MOAX0JAa B Ipernoja-
BaHWU reorpaguu moTpedoBaio MPUMEHEHHUS COBOKYIMHOCTH METOJOB, MO3BOJIAIOIIMX OXBATUTh
KaK KOJMYECTBEHHBIE, TaK U Ka4eCTBEHHBIC MMapaMeTpbl yueOHoro mnpouecca. OCHOBY aMIHpUYec-
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KOl 4YacTH COCTaBWIM HaOINIOJCHHE, aHKETHPOBAaHUE, IEIArOTHUYECKUil SKCIEPUMEHT U aHaIu3
y4eOHBIX IPOAYKTOB AEATEIBHOCTH YUALTUXCS.

Ha xoHcTaTupytomiem 3tarne 0codoe BHUMaHHUE YAEISUIOCh HAOMIOACHUIO 32 YUeOHBIM MPOLIECCOM
C LIENBIO BBIABICHUS CYIIECTBYIOIIMX (POPM M METOAOB, NMPUMEHSIEMBIX MEJaroraMd B XOJe Ipe-
nojaBanus reorpadguu. OCyIIECTBISUIOCH CHCTEMaTHUecKoe (hPUKCHpoBaHHE (opM B3auMOAEHCTBUS
YUUTENSI U YYEHUKOB, TUIOB 3aJaHui, NpUEMOB KOHTpOJI U 00paTHOH cBs3u. [lapaiensHo ¢ 3TUM
IIPOBOJIMJIOCH AHKETUPOBAHMUE YYalllMXCs M MeAaroroB. AHKETbl ObLIM HAIpaBiIE€HbI HA BBIIBICHHE
BOCIIPUATHS ydyalluMHcs reorpaduu Kak y4eOHOro IpeiaMeTa, UX IpeArnoyTeHuil B crocobax
YCBOEHHS MaTepraa, a Tak’Ke OTHOILIEHUS K 3a/laHUSIM Pa3HOIO YPOBHS CII0KHOCTH.

AHann3 y4eOHbIX TeTpaied, padouyux JMCTOB, KapTorpadUuecKuxX 3aJaHUNl M KOHTPOJIbHBIX
paboT MO3BOJIMI OLIEHUTh YPOBEHb YCBOCHHS MaTepUaia M ONpPEaeIUTh AMHAMUKY H3MEHEHUH MU
npUMeHeHuH Jau¢(depeHIupoBaHHOTO MojaxoAa. B pamkax Qopmupyromero 3KcnepuMeHTa
IPUMEHSUINCh 3JEMEHTHl IeJarornyeckol JMAarHOCTUKHM: pPYOpUKAllUM OTBETOB, KpPUTEpUU
OLICHMBAHMUS 110 YPOBHSM CJIO)KHOCTH, @ TAK)KE CPABHUTEJBHBIM aHAJIN3 PE3Yy/IbTaTOB KOHTPOJIBHBIX
pabot 10 u mocine BHeapeHus auddepeHnuamm.

s 06paboOTKM KOJIMYECTBEHHBIX JaHHBIX HCIIOJIB30BAINCh METOJIbI MaTeMaTHYeCKON CTaTH-
CTHIKH, BKITIOUas pacy€r cpeaHero Oasia, Bapualyy, MPOICHTHBIX COOTHOIICHUH M CPAaBHUTEIBHBIN
aHanu3. KauecTBeHHbIE JaHHbIE, IOJIY4YEHHBIE B X0/€ HAOIIOAEHUI U OTKPBITBIX BOIIPOCOB AHKET,
aHAJIM3UPOBAINCH METOJIOM COJEpPKATEIbHOTO aHaiu3a (KOHTEHT-aHalli3a), 4YTO II03BOJIUJIO
BBISIBUTH YCTOWUYUBBIEC NIEAATOTNYECKUE TEHIACHIIMH, TPYIHOCTH U YCIEIIHbIE TPAKTUKN BHEAPEHUS
maddepenmmarun [S].

Pe3yabTaThl. AHanu3 JaHHBIX, COOpPaHHBIX Ha KOHCTATHUPYIOILEM 3Tale MCCIeJOBaHu,
II03BOJIMJI BBISIBUTH 3HAUUTEIBHOE HECOOTBETCTBUE MEXK1Y MHIUBUYyaJIbHBIMU 00pa30BaTeIbHbIMU
NOTPeOHOCTAMH YYalIUXCs U MPUMEHSIEMBbIMU Ha ypokax reorpaduu merogamu oOydyenus. bonee
60% ILIKOJIBHUKOB OTMETWUJIM, YTO 3a/laHusl Ha YpPOKax 4Yalle BCEro HMMEIOT €IMHBbII ypOBEHb
CJIO)KHOCTH, HE YYUTBIBAIOIINN UX IOATOTOBIEHHOCTh U CKOPOCTh ycBOEHUs marepuaina. [Ipu stom
okosio 47% ydamuxcsl yka3aiH, YTO HUCHBITHIBAIOT PETYJSpHbIE TPYJHOCTU TNPU BBINOJIHEHUH
CaMOCTOSITENIbHBIX M KOHTPOJBHBIX 3aJaHHi, OCOOCHHO CBSI3aHHBIX C HMHTEpIpeTaluei
KapTorpaduueckoil HHPOpMAaIMK U aHAIU30M reorpaduyecKux MpoIeccoB.

VYuurens, y4acTBOBaBIINE B aHKETUPOBAHUM, NPU3HAIM, YTO NPU 3HAYUTEIBLHOW HArpyske U
HEJOCTaTKE METOAMYECKUX MaTepHalioB 10 TMPEAMETY OHHU BBIHY)KIEHbl HCIOJIb30BaTh
yHU(UIUPOBaHHbIE (OPMBI 3aJaHUN U TUIIOBBIE CXEMBI OOBSICHEHHMS, UTO 3aTPYAHSET peau3aliio
MHIUBUAYAJIBHOTO Moaxona. Bmecre ¢ Tem, 5 meaaroroB BbIpa3WId 3aUHTEPECOBAHHOCTH B
UCMOJIb30BaHUU U epeHalny, eciu oHa Oy1eT MeToIM4ecK 00OCHOBAHHOM U He moTpedyeT
Ype3MEpPHBIX BPEMEHHBIX 3aTpaT NP MOJATOTOBKE K YPOKY.

HaOnronenue 3a ypokamu Mokasaiio, 4To MpH (pOHTaIbHON Mojaye MaTepuasa 3Ha4uTeIbHas
YacThb y4YallUXcs C pa3HbIM YPOBHEM IOJTrOTOBKHU JIMOO HEJOOCBAaMBAeT 0a30Bble MOHATHS, JTUOO
UCTBITHIBAET CKYKY M3-3a HEIOCTaTKa I03HAaBaTENbHbIX BBI30BOB. [Ipu 3TOM oOywarommuecs ¢
BBIPOKEHHOW BH3YyaJbHOW WIIM TNPAKTUKO-OPUEHTUPOBAHHOM CKIOHHOCTHIO JEMOHCTPUPOBAIU
CHIDKEHHE yuyeOHOM aKTUBHOCTH MPH MPeod1alaHu TEKCTOBOM MH(OpMAIIH.

Ha koHcTaTHpyromieM 3Tarne ucciaeoBaHus Obliia MpoBe/ieHa TUarHOCTHKa yueOHOU cpeabl B 3
IIKOJIaX, BKIIOYAIONIas aHKeTHupoBaHue 238 ywamumxcs 7-9 kiaccoB U 7 yuuTeneit reorpaduu, a
TaKKe CeprI0 BKIIOUEHHBIX HabmoneHuii 3a 18 ypokamu. I{ennio sTamna OpUT0 BRISIBICHUE TEKYIIETO
COCTOSIHUSI TIpenoJiaBaHus reorpaguu M OTHOLICHHS YYaCTHHKOB OOpa3oBaTelIbHOIO IMpoliecca K
unee auddepeHnanum.

AHKETHpOBaHHME y4allUXCs BKIOYAJIO 12 BOMPOCOB 3aKPBITOIO M IMOJIYOTKPBHITOro THma. B
YaCTHOCTH, PECIIOHICHTAM IPeIarajoch OLleHUTD:

— HACKOJIBKO 4acTO OHU MOJIYy4aroT 3aJaHtsl, COOTBETCTBYIOIINE UX YPOBHIO ITOATOTOBKY;

— KakoBa (opma Mojayud HOBOro MmaTepuana (yCTHO, C ONOpPOW Ha BU3yalM3alUio, yepe3
NPaKTUKY U T.1.);
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— Kakue THUIIbl 33JaHUl BBI3BIBAIOT HAWOONbIIME 3aTpyAHEHHS (paboTa C KapToH, aHamu3
TEKCTa, JIOTUYECKUE 3aJaHusl U Jp.);

— TPEINOYUTAIOT JIU OHHU PaboTaTh MHIUBUAYAIBHO, B TIApaX WU B TPYIIaX;

— KakK OHU OLIEHMBAIOT CBOI MHTEpeC K ypokaM reorpaduu no mkaine ot 1 10 5.

Pesynbrarel mokaszaiu, yto 61% HIKOJIBHUKOB CUMTAIOT 33JaHUsl HAa YPOKaX «OAMHAKOBBIMU
i Bcex», 43% OTMETUIIH, YTO 4acTO HE YCIIEBAIOT 3a TeMIOM 00bsicHeHus. Hanbomnee ciioxxHbIMU
YUEHHKH HA3BaJM 33/JaHUS 0 aHAJIM3y Kaprorpaduyeckux MaTtepuayioB (53%) U mMpUMEHEHUIO
TEOPETUYECKHUX MOHATHI K MpakTudeckuM cutyanusaMm (48%). atepec k reorpaduu kak npeamery
OLICHUBAJICS B cpeiHeM Ha ypoBHe 3,1 Oamna u3 5 (tabauna 1).

Tabnuya 1. Pezynomamei ankemupo8aHusi WKOJIbHUKOG HA KOHCMamupylowem smane
Uccredo8anus

Ne Bonpoc Hons yyamuxcs, (%)
1 CuuTaroT, 4TO 3aJjaHUsl HAa YPOKAX «OJAMHAKOBHI JIJIS BCEX) 61%
2 | YacTo He ycreBaloT 3a TeMIIOM O0yUeHHS 43%
3 | Cunrator  Hambonee  CIOXKHBIMH ~ 3aJaHUs [0  aHAIHU3Y 53%
KapTorpauuecKuX MaTepraioB
4 | Cuutator HauOoiiee  CJIOXKHBIMH  3aJaHUS TI0 TMPUMEHEHHUIO 48%
TEOPETUYCCKHUX 3HAHUI Ha MPAKTUKE

HaOnronenue 3a  ypokamMu TOKa3ajo, 4YTO B OOJBUIMHCTBE CIIydaeB IIperojaBaTesu
HCIOJIb30BaJIM TPAJAULIMOHHBIE METO/Ibl: 00BICHEHNE HOBOrO MaTepuana (BepOaibHO, C ONOpPOil Ha
y4eOHUK), (PPOHTAIBHBIM ONPOC, MHAMBUIYAIbHYIO MHCbMEHHYIO padOTy MO OJHOMY BapUaHTY.
BusyanbHble U PaKTUKO-OPUEHTHUPOBAHHBIE 3a/laHUSI UCIIOJIb30BAJIUCH HEPErysipHO. ToJapKo B 2
u3 18 ypokoB ObliIM 3aMeUeHbI MONBITKY BApUATUBHOM 110/1a4y MaTepHaa.

Ha ¢opmupyromem sTamne ucciaenoBaHUs B AKCHEPUMEHTANIbHBIX Kilaccax ObUIM BHEIPEHBI
pasHooOpa3Hble (OopMBl M TPUEMBI  JUPPEPEHIIMPOBAHHOTO OO0YYEHHUs, HaIpaBiCHHbIE Ha
WHJIMBUIyAIU3AIIMI0 YIeOHOU leaTenbHOCTH. Pa3paboTka ciieHapreB ypOKOB BeJlach ¢ YUETOM TPEX
OCHOBHBIX MPUHUUINOB IU(EpeHMaluu: O YPOBHIO CIOKHOCTH, MO CIOCOO0Y BOCHPHUSATHS
nH(pOpPMalMU U 10 O3HABATEJIbHBIM HHTEPECAM yUYaIIUXCS.

OpHoil w3 kiroueBbIX (opM AuddepeHInauy CTajio HCHOIb30BAHUE PA3HOYPOBHEBBIX
3aJlaHuM, CTPYIIIMPOBAHHBIX MO MPHUHLMITY: «MHUHUMYM» (0a30BbIif ypOBEHb, HAIpaBICHHBIA Ha
BOCIIPOU3BE/ICHUE 3HAHUI), «HOpMa» (CPEeIHHUI ypOBEHb, BKIIOUAIOUINNA PUMEHEHUE MOHATUI), U
«MaKCHUMyM» (TIOBBIILIEHHBIN YpOBEHb, TPeOYIOMIMI aHamu3a, 00001IEHUS U BBIABUKEHUS TUIIOTES).
Hanpumep, npu nzyuenuu temsl « Knumamuueckue noscay y4aluumcst pe1Jiaraaoch:

— Ha 6a30BOM ypOBHE — 3aIlOJIHUTh TaOJIUIy C OCHOBHBIMU XapaKTEPUCTUKAMHU T10SICOB;

— Ha CpPEHEM — COOTHECTU KJIMMAaTHYECKHE I105ica C TUIINYHBIMUA PACTUTEIbHBIMU 30HAMH U
CTpaHaMy;

— Ha TOBBIIIEHHOM — OOBACHUTH, KaK M3MEHEHHs KJIMMaTa MOTYT IOBJIUATh HA TI'PAaHHIIBI
KJINMAaTHYECKUX MosicoB B X XI Beke.

B pamkax rpynmnoBoii paGoThl ydamuecs: AeIMINCh HA MUHU-TPYIIBI IO YPOBHIO MOJATOTOBKH
u/unn no uHtepecam. Kaxxnas rpymnma moisydasna 3aaHusi pa3HOTO XapakTepa: HHPOpMAaIMOHHBIE,
UCClieIoBaTeNbCKUE, TBOpUYeCcKHe. Tak, Ha ypoke Mo Teme «30HanbHbie NPUpoOHble KOMHIEKCHI:
NpuUpoOHble 30HbI» OIHOW Tpymne ObLJIO0 MPEeAaoKeHO 3aloidHUTh TaONluIly IO 33JaHHBIM
napameTpam (TemIieparypa, 0CajKu, paCTUTEIbHOCTb), IPYroil — COMOCTaBUTh NMPHPOAHBIE 30HBI C
BUJIAMU XO3SIICTBEHHOMN JIEATEIBHOCTH, @ TPETheN — pa3paboTaTh MUHU-TIPOEKT MO IKOJIOTUYECKOM
npobiemMe B OJHON U3 30H.

Jns peanuzanuy mpUHLKIIA CBOOOJBI BHIOOpPA B HEKOTOPBIX YpOKaxX HCIOJIb30BAJICS (GopmaT
«y4eOHOro MapuipyTa» — y4yallUMCsl Ipelaralioch CaMOCTOATENbHO BbIOpaTh 3aJaHusi U3
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MpeUI0KEHHOr0 Habopa (Hampumep, 3 u3 5), BKIIOYas 3aJaHUS Pa3HOrO TUIA U YPOBHA. DTO
MOBBIIIATIO0 MOTHBALIMIO U CIIOCOOCTBOBAJIO OIIYIIEHUIO KOHTPOJISL Ha/l COOCTBEHHBIM 00yUEHHEM.

BaxxHoil cocTaBnsomeld TakkKe CTalo BHeApeHue AUQPPEpPEHIUPOBAHHOTO KOHTPOJIS.
KoHTposnbHble paboThl U CaMOCTOSATENIBHBIE 33JaHUS COAEpKaIM 0a30BYI0 4acTh (00sA3aTENIbHYIO
IUIL BCEX) M JIOTIOJIHUTENBHYIO 4acTh (110 BHIOOPY MM YPOBHIO MOATOTOBKH). Kpome Toro, Obuia
OIpoOOBaHa CHCTEMa OLIEHOYHBIX JINCTOB U Pe(UIEKCUBHBIX KapT, IJI€ YYEHUKU OTMEYalld, Kakue
3aJjaHusg UM ObUIM MHTEPECHBI, YTO MOKA3JI0OCh TPYIHBIM, @ YTO — JOCTYIHBIM. DTO MO3BOJISIIO HE
TOJIKO cOOMpaTh OOPATHYIO CBSA3b, HO U OTCIEKHUBATh MHIUBUAYAIbHYIO YUCOHYIO TUHAMUKY.

Onenka BIMSHUS BHEAPEHUS TU(PQPEPEHIMPOBAHHOTO IMOAX0/JAa HA MOTHBALMIO M TIO3HABa-
TEJIbHYI0 aKTUBHOCTb YYalllUXCSl OCYLIECTBIIAIACH C IIOMOLIBIO AHKETHUPOBAHMS, HAOIIONEHUS U
aHanM3a pe3ynbTaToB pediaekcuBHBIX KapT. CpaBHEHHWE MaHHBIX, IOJYYEHHBIX JO M TOCHe
(bopMupYIOILIEro 3Tama, MO3BOJIMWIO BbIABUTH IO3UTHBHYIO JMHAMUKY B OTHOLUEHUHU YYallUXCS K
npeaMeTy reorpaduu.

AHKeTHpOBaHKE, NTOBTOPHO IMPOBEIEHHOE B HKCIEPUMEHTAIBHBIX KJaccax I0CIe 3aBEepLICHUS
muKia w3 12 ypoKoB ¢ TPUMEHEHHEM JJIEMEHTOB TU(QepeHInanny, MoKa3alo CIeIyome
PE3yNbTaThI:

— JIOJIS YYaIuXxcsi, OISHUBAIOIINX COOCTBEHHBIH MHTEpec K reorpadum Ha 4—5 Gamos (1o 5-
0aupHOI 1IKane), Bo3pocia ¢ 39% no 68%;

— 72% ydammxcs OTMETHJIM, YTO HOBBIC 33JaHUSI M (OpPMBI pabOTHI MO3BOJMIM MM JIy4Ile
MOHATH MaTe€pUall ¥ 3aKPENUTh 3HAHUS,

— 59% pecnoHAEHTOB COOOIIMIM, YTO OLIYHUIAIOT MEHBIIWN YPOBEHb TPEBOXKHOCTH IIPU
BBINIOJTHEHUH 33J]aHUI, KOT/1a MOT'YT BBIOMpATh UX CI0KHOCTb WK (OopMy HOJauu.

Habmonenns mokasainy, 4TO aKTUBHOCTh YYAlIMXCS Ha YPOKaxX MOBBICHIIACH: YBEIUYHIIOCH
KOJIMYECTBO MOAHATBHIX PYyK, YYallUecs dYalle y4acTBOBAJIUM B OOCYXKAEHUSAX, CTAM MPOSBIATH
WHUIMATUBY TIPH BBIOJHEHWM 3alaHU W B BeIOOpe crpareruu padoThl. OcoOEHHO 3aMeTHO
OKUBJIEHUE MTPOMCXOJMIIO B IpyMIax, IJe paHee HalIr0/1anach MacCUBHOCTh — MPEUMYILECTBEHHO
CpeaH y4Jamuxcs CO CPETHUM U HU3KUM YPOBHEM aKaJeMUYECKON TTOATOTOBKH.

PednekcruBHBIE KapThl, 3aIIOJHEHHbBIE YYALTUMHUCSA MOCIE KaXI0T0 TPETHETO YPOKa, CBUJIETENb-
CTBYIOT O BO3pOCIIEl YBEpEHHOCTH B cebe: B rpade «UTo y MeHS MONYYHJIOCH Jy4Ile BCEro?»
CTaJIM Yallle MOSIBJIATHCS OTBETHI, CBA3aHHBIE C AHAIN30M, O0OBSICHEHUEM, IIPOTHO3UPOBAHUEM. DTO
TOBOPUT O PaCIIMPEHUH IMO3HABATEIBHBIX HHTEPECOB M (POPMUPOBAHNH KOTHUTUBHOW MHUIIMATH BB

Jns oObexkTUBHOU OIEHKH 3(PPeKTUBHOCTH UG GEPEHIIMPOBAHHOIO MOAX0/a B O0YYEHUHU
reorpaduu ObUT MPOBEAEH CPABHUTEIBHBINA aHAIIN3 PE3YIIHTaTOB KOHTPOJIBHBIX M CAMOCTOSATEIBHBIX
pa0oT, BBIMOJHEHHBIX YYalIUMHUCA JO U TOCIE pealu3allud MeTOJUKH. B  wuccienoBanun
ydacTBOBaIM 125 yyeHuKa U3 SKCIIEPUMEHTAIBHBIX KJIaccoB (T1e MpuMeHsuiach tuddepeHuaris)
u 113 y4eHrKa U3 KOHTPOJIBHBIX KJIACCOB C TPAAUIIMOHHBIM ITOJIX0JIOM K MPENoaBaHHUIoO.

KonTponbHas pabora coctosiyia U3 TpEX OJOKOB: 3a7jaHusl 0a30BOro ypoBHS (BOCIIPOU3BEICHHE
3HaHUi), cpeJHero ypoBHs (IPUMEHEHHE B CTAHIAPTHBIX CUTYalUsIX) U IMOBBIIIEHHOTO YPOBHS
(aHanmu3 u o0BsICHEHHE reorpadUUecKux sIBICHUN).

Pe3ynbTaThl NpoIeMOHCTPUPOBAIIN CIIEAYIOIINE U3MEHEHUS:

— B DKCIEPUMEHTAIBHBIX KJIaccax JIOJIS YJAIIUXCsl, BBIMOJHUBIINX 3a/IaHHsI 0a30BOTO YPOBHS
6e3 ommbok, Beipocia ¢ 64% mo0 89%;

— BBITIOJTHEHHUE 33JIaHUKM CPEIHET0 YpOBHS ynyqmmiock Ha 23% (¢ 51% mo 74% ydammuxcs
CIPaBWJINCH C HUMH 0€3 3HAUUTENIbHBIX 3aTPYAHEHUN);

— JIOJISl YUYEHWKOB, YCIICITHO BBITIOJHUBIIHNX 3aJ[aHHs TMTOBBIIICHHOTO YPOBHS, YBEITUYMIAChH C

18% no 36% (pucynok 1).
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Pucynox 1 - Cpasnumensubviti ananus pesyavmamos KOHMpOIbHLIX U CAMOCMOSMENbHBIX padbom,
BbINOJIHEHHBIX YYAUUMUCS 00 U NOCIe Peanu3ayui. MemoouKu

B KOHTpONBHBIX KJIacCaxX aHAIOTMYHBIX MOJIOKUTENBHBIX HU3MEHEHHH 3a(pUKCUPOBAHO HE OBLIO:
MOKAa3aTeIy JIN0O OCTAINCh CTAOWIIBHBIMH, JIMOO BAaphbHUPOBAIUCH B IpeAeiiaX CTaTHCTUYCCKOU
norpemHocTH (£3%).

Taxxe ObUTa MPOAHATTM3UPOBAHA TMHAMUKA OTMETOK TI0 TeKYIIEMY U UTOTOBOMY OIICHHBAHHIO.
B skcnepuMeHTanbHBIX TpyMmax HaOII0Aanoch OOIIee MOBBIIICHHE YCIIEBAEMOCTH: KOTUYECTBO
ydammxcs, UMEIuX OoleHkH «9» u «10», yBemumumiock ¢ 47% nmo 69%, Torma Kak mois
HEY/IOBJIETBOPUTENBHBIX OTMETOK CHU3MIAch ¢ 12% 10 4%. KpoMe Toro, kauecTBeHHBIM aHaIu3
MUCbMEHHBIX PabOT BBISBHII YMEHBIIIEHNE KOJUYECTBA TUITUYHBIX OIIMOOK, 0COOCHHO MpHu padboTe ¢
KapTorpadguueckuM MaTepuaaoMm u (OpMyIUpPOBKE TreorpadudecKux BHIBOIOB.

Oo6cyxnenue. Pe3ynapTaThl MPOBENEHHOTO WCCIEAOBAHMS TOJATBEPXKIAIOT AKTYaJIbHOCTh
npuMeHeHusT UpGEepeHIMPOBaHHOTO TOAX0/Aa B TMpeNojaBaHUU Teorpadguu Kak CpeicTBa
WHIUBUAYaTH3aIMN U TYMaHU3aIMH 00pa3oBaTeNbHOro mpoiecca. [lomyueHHbIe TaHHbIe CBUICTEIh-
CTBYIOT, YTO MCIIOJIb30BaHUE BapUATUBHBIX 3a/IaHUN, YYET MO3HABATEJIbHBIX MHTEPECOB U YPOBHS
MOJITOTOBJICHHOCTH YYAaIIUXCs, @ TAKKE MPEIOCTABIICHHE BO3MOXKHOCTH BBIOOpa hopm paboThl — BCE
3TO CYIIECTBEHHO BIUAET Ha Yy4eOHYI0 MOTHBAIMI0 U 3(PGEKTUBHOCTh YCBOCHHS Y4eOHOTO
Marepuana.

AHanmn3 HaOII0JaeMbIX HW3MEHEHHH cooTHocutTcs ¢ uaesvmu B.B. JlaBeimoa, JI.B. 3ankoBa u
[1.5. Tanpnepuna, yka3bIBaBIIMX Ha HEOOXOJUMOCTh CO3JAHHS YCIOBHM ISl Pa3BUTHUS WH]IU-
BUJYAIbHBIX Y4YeOHBIX CTpaTeruid, OMEpPEekKAIONIEro pa3BUTUS U (OPMUPYIOIIETO OIICHUBAHMSL.
[IpakTnka moOATBEpAWIA: TPH HATMYUU COJIEPKATETBHOM W CTPYKTypHOU nuddepeHmanum
yuammecss 0ojiiee aKTUBHO BKIIIOYAIOTCS B MPOILIECC TO3HAHUS, a Pe3yJIbTaTUBHOCTH OOYYCHHS
BO3pPACTAET HE TOJBKO KOJIMYECTBEHHO, HO M KQYECTBEHHO — 3a CYET MOBBIIMICHUS OCO3HAHHOCTU U
KOTHUTUBHOMN MHUIIMATUBEL.

IlonydyeHHble pe3ynbTaThl TaKXE€ COIVIACYIOTCS C  BBIBOJAMH, TMPEACTaBICHHBIMU B
uccnenoBanusax H.®. Bunorpagosoit n T.A. MuiieHko, B KOTOPbIX NOJYEPKUBAETCA 3HAYMMOCTD
MOATAITHOTO BHENpeHUs nuddepeHIaniu: oT JUarHOCTHKH YPOBHS TTOJATOTOBICHHOCTH JI0 aHAIHM3a
WHAMBUyalbHBIX TPACKTOpUN MpoABIKeHHUS [6]. BHempeHue B y4eOHYIO MPAKTHKY SJIEMEHTOB
BBIOOpa, Pa3HOYPOBHEBBIX 3aJaHUA M TUOKUX (OpPM KOHTPOJISL CIOCOOCTBYET (HOPMHUPOBAHUIO
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YCTOMYMBOW MOTHUBAIIMH K MIPEIMETY y Pa3HBIX KATErOpUN YJalIuxcs, B TOM YUCIIE Y TeX, KTO paHee
JIEMOHCTPHUPOBAJI HU3KUI YPOBEHb HHTEPECA U aKaJIEeMUUECKOM aKTUBHOCTH [7].

Crenyer moquepKHyTh, YTO B YCIOBUSAX COBPEMEHHOM HIKOJIbI, 0COOCHHO MPU YBEIUYECHUH YHCIIA
yuUalmxcsi B Kjaccax W pocTe pa3zHooOpasusi oOpazoBaTelbHBbIX MOTpeOHOCTeH, nuddepeHuupo-
BaHHBIN IMOJXOJ] HE SBISETCS JIMIIh MHHOBAIMECH — OH CTAHOBHTCS IEJAarornyeckoil HeoOXOoauMo-
ctbto. OnHAKO ycCIelHas pealu3alys JaHHOW TEXHOJOTMH BO3MOXKHA TOJIBKO IPH CHUCTEMHOMN
METOAMYECKONW TOIEPIKKE YUUTENS, HATHMYUHU AJalTUPOBAHHBIX MATEPHAJIOB M THOKOW CHUCTEMBI
olleHuBaHu4 [ 8].

3akiarouenue. IIpoBen€HHoOe ucciieJOBaHUE MO3BOJIMIO KOMIUIEKCHO PacCMOTPETh BO3MOXK-
HOCTH JAU(PEPEeHINPOBAHHOTO MOAX0/Aa B 00ydeHHH reorpaduud Ha ypOBHE OCHOBHOM IIKOJIBI.
[Tonmy4yeHHble pe3ynbTaThl MOATBEPXKAAIOT TUIOTE3y O TOM, YTO CHUCTEMATHUECKOE MPUMEHEHUE
mudepeHIMpOBaHHBIX 3a7aHuil U (HOopM ydeOHOUM ACSITEIBHOCTH CIIOCOOCTBYET IOBBIIICHUIO
y4eOHOI MOTHBALIMY, YCHJICHUIO TTO3HABATEIbHOW aKTUBHOCTH M YIYYIICHUIO Ka4eCTBA YCBOCHUS
reorpaUueCcKuX 3HaAHUI.

DMITUPUYECKHE JTaHHBIC, COOpAaHHBIC B X0 AaHKETUPOBAHUS, HAOIIOCHNUS U aHAIH3a YICOHBIX
paboT, Mmokasanau, 4TO ydaluecs MOJIOKUTEILHO BOCIPUHUMAIOT MPEIOCTABICHHYIO BO3MOXHOCTh
BBEIOOpA YPOBHSI CIIOKHOCTH, (DOPMBI BBHITIOJTHEHUSI 3aqaHus U Temma padboTel. OCOOEHHO BaKHBIM
SBIIAETCS TO, YTO POCT y4eOHOW MOTHMBALIMM HAOMIOJANCS HE TOJBKO y YYallUXCS C BBICOKOU
aKaJeMHYECKON yCIIEBAEMOCTBIO, HO M Yy TEX, KTO pPaHEe HCHBITHIBAI TPYJHOCTH B HM3yUCHHH
npeaMera. OTO MO3BOJIIET TOBOPUTH O COLMAJIBHOW crpaBeaauBOCcTU UG (hepeHIIMPOBAHHOTO
MI0/IX0JIa ¥ €T0 MOTEHIIMAJIE KaK CPEJICTBA Me1aroru4ecKon MoAepKKHU.

[IpakTiKa MPOJEMOHCTPUPOBAIA, YTO YyCHENIHas peanu3anus auddepeHuranuu TpedyeTr ot
yaurens npodeccnoHaIbHON TMOKOCTH, BIIAJCHHS IIMPOKUM CIIEKTPOM METOJMYECKUX MPUEMOB, a
TaK)Ke HAIWYMS TUATHOCTHYECKUX HHCTPYMEHTOB [UIsl OMpPENENCHUS HCXOAHOTO YPOBHS MOJA-
TOTOBKH ydamuxcs. be3 mpeaBapuTenbHONW JUATHOCTUKHM W 0€3 y4éTa WHIAMBHUIYAIbHBIX YUCOHBIX
MOTpeOHOCTEN METOIMKA TEPSET CBOIO 3(D(PEKTUBHOCTD U MOKET CBECTUCH K (JOPMATILHOM MOAMEHE
CMBICJIOB.

TakuMm o6pazom, nuddepeHInpPOBaHHbIN MOAX0/ HE TOIBKO MO3BOJSET BAPHUPOBATH CIIOCOOBI
nojauu mMarepuana u (popmMbl OpraHu3aluu y4eOHOro mpoiiecca, HO M CrocoOCTByeT (hopMUpoBa-
HUIO Y YYalllUXCsl YCTOMYUBBIX Y4EOHBIX CTpaTeruil, caMope]ieKCui U YBEPEHHOCTH B COOCTBEH-
HBIX CWJIaX. BcE€ 3TO TO3BOJISET TOBOPUTH O 3HAYHUTEIHHOM ITOTCHIMAIC JAHHOW METOJHWKH B
KOHTEKCTE COBPEMEHHBIX TpeOOBaHHMI K KayecTBYy OOpa30BaHMS, B TOM 4YHUCIE B YCIOBUAX
peainzani OOHOBIEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB.

[lepcriekTrBamMu AalbHEHIINX HCCIEAOBAHUN SIBISIOTCS pa3paOOTKa TUIMOJIOTHUHU 3aJaHUN IS
g depeHIupoBaHHOTO O0OyueHusi reorpaduu, CO3/J1aHUE METOAMYECKHX KOHCTPYKTOPOB JUIsS
yuuTeNel, a Takke u3yueHue BIusHUs nuddepeHnuanmmuu Ha GopMupoBaHre (QYHKIIMOHAIBHON
reorpaguuecKoil TpPaMOTHOCTH YYaIIHXCSl.
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XAJIBIKTBIH 9JIEYMETTIK TYPAKTBIJIBIFBIHA XAJIBIKAPAJIBIK
KbIBMETTEP/IIH OCEPIH 'EOI'PA®USA IIOHIHJAE OKbITY

Anoamna

By Makanana xanbIKapasiblK YHBIMIAPIGIH KBI3METIH reorpadusl MoHI apKbUTBI )KOFAPhI CHIHBITT
OKYIIbUIAPbIHA OKBITYJIBIH TEOPUSIIBIK-O/IICTEMENIK JKOHE MPAKTUKAJBIK HETri3[epl >KaH-KaKThl
KapacTeIpblIaasl. Kasipri xahannany araaiiblHIa XanbIKapallbIK YHBIMIAPIBIH SIEM/IK QJICYMETTIK,
SKOHOMHKAIIBIK JKOHE CasiCl YJepicTepre BIKMANbl apThll OTBIPFAHABIKTAH, OJIAPJBIH KbI3METIH
MEKTeN TeorpadusChIH/Ia KYHENTi TYp/ie OKBITY ©3€KTi Maceie OOJIBINT Ta0blIaIbl. 3epTTeY OaphICHIH-
Jia XaJbIKapaJblK YHBIMIAP/bl OKBITY OKYIIBUIAPABIH TEK MOHAIK OUTIMIH FaHA eMec, COHbIMEH KaTtap
(YHKIMOHAIIBIK, a3aMaTTHIK JKOHE QJIEYMETTIK CayaTTBUIBIFBIH JaMBITYFa BIKIAJd €TeTiHI Heri3-
JeNenl.

Makanana kapTorpadusuIbIK-aHATUTUKAIBIK 9JiCTep, KEHWCTIK TarchlpManap, 3epTrey sko0anapsl
XKOHE IUPPIBIK PeCypcTapbl KOJIaHy apKbUIbl OKYIIBIIAPABIH KEHICTIKTIK Oiyiay KaOUIeTiH KeTii-
Tipy KOJmapbl KepceTiieni. ABTOpIIap OKBITY YIEpICIHAC XaIbIKApPAJIbIK YHUBIMIAPIBIH KBI3METiH
(GYHKIIMOHATU3M TEOPHUACHL, QJIEMAIK KEHICTIKTI YHBIMAACTBIPY TYXKBIPHIMAAMACHI KOHE TYPAKTHI
JIaMy WAesulapbl TYPFBICBIHAH TajaaynaslH tuimautiria ganengeini. FOHECKO, Bipikken ¥Ynrrap
¥iipiMbl, JlyHuexysinik neHcaynblk cakray yibiMbl, OITEK cHSKTBI XanbIKapallblK KYPbUIBIMIAPIbIH
HAKTBI KbI3METI MBICAJIFa aJIbIHBII, OJIAPIbIH jkahaHJIBIK MOCeTIeNIep Il MEITy IeTi peoili reorpadusIbK
KEHICTIKIeH OaiiaHpIcTa TYCIHIIpLIe .

3epTTey HOTHKENEpl XalbIKapalblK YHbIMIApbl reorpadusi cabarblHAAa OKBITY OKYLIbLIapAbIH
a3aMaTThIK JKayanmKepUIUTriH, OeUOITIIUNKKE YMTBUIBICHIH, BIHTBIMAKTACTBHIK MOJEHHETIH >KOHE
xahaH/BIK OWayblH KaJbIITACTBIpYFa MYMKIHJIIK OepeTiHiH kepcereni. COHbIMEH KaTap, MyHIai
Ma3MyH OKYIIbUIApABIH aKmaparThl Taujay, CalbICThIPYy, Oaranmay »KoHE OMIpINIK >KaraasTrapiaa
KOJIJTaHy JIaFIbUIapbIH JAMBITYFa JKaFaai jkacaiiibl. ¥ ChIHBIIFAH TOCUIIEP MEKTEI TeorpadusIChIH Ia
ONIeyMETTIK TYPAaKTBUIBIK TEeH >kahaHABIK ypAicTepi TYCIHAIPYIIH TUIMAI OLTIMIIK OaFbIThl peTiHIIEe
KapacThIPBLIAJIBI.

Tyiiin co30ep: XanblKapalblK YiHbIMAap, reorpadusi, OKbITY ofici, (DyHKIMOHAIN3M,
Kaptorpadusi, »kahaHasIK onmay.
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K'Y «Cpeonss wikona Ne48 umenu Tonecena Avibepeenosay,
Anmamunckas obnacmo, Mnutickuii pation, ceno Exnunou, Kasaxcman
e-mail: nazgultazhibaeva@bk.ru

BJIMSTHUE MEXJIYHAPOJHBIX OPTAHU3AIINI HA COIIUAJIBHYIO
CTABMJIBHOCTB HACEJIEHUA B ITPEIIOJABAHUU I'EOT'PA®UN

Annomayus
B nanHO# cTaThe BCECTOPOHHE PaCCMATPUBAIOTCSI TEOPETUKO-METOIOIOTHIECKUE U TTPAKTHYIEC-
KM€ OCHOBBI OOYUEHUS IeATETHbHOCTH MEXAYHAPOIHBIX OpraHU3aIMil ydalIuxcs CTapIInX KJIacCoB
Ha ypokax reorpaduu. B ycIoBusix coBpeMeHHOH TII00aNu3aliiu, KOTJa BIUSHUE MEXTYHAPOTHBIX
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OpraHM3alii Ha MUPOBBIE COLMAIbHBIE, SJKOHOMUYECKHE U MOJUTHYECKHUE MPOLIECCHI BO3PACTAET,
CHUCTEMAaTUYEeCKOE HM3yYeHHUE UX JIEATEJBHOCTH B HIKOJIBHOI Treorpaduu CTAaHOBUTCS aKTyallbHOMN
npobnemoii. B xone uccnenoBanus 000CHOBBIBACTCSA, YTO 00yUeHHE MEXIYHApOIHBIM OpraHU3a-
UM CIIOCOOCTBYET Pa3BUTHIO HE TOJBKO MPEIMETHBIX 3HAHUM YJaluXcsl, HO U X (PyHKIHOHAIb-
HOH, IPaXkJaHCKOM U COLMAJIbLHON TPAaMOTHOCTH.

B cratbe mokazaHbl MyTH pa3BUTHUS IMPOCTPAHCTBEHHOT'O MBILUICHUS YYaIIUXCsl MOCPEACTBOM
NPUMEHEHHsST KapTorpado-aHaJTMTUYECKUX METOMOB, KEHCOBBIX 3aJlaHUi, HCCIIEI0BATEIbCKUX
MIPOEKTOB U HHU(POBBIX PecypcoB. ABTOPHI JT0Ka3bIBAIOT 3(PGEKTUBHOCTh aHAIM3a ACATEIbHOCTU
MEXIYHAPOAHBIX OpraHU3alrii B 00pa30BaTeIbHOM MPOIEcCe ¢ MO3ULUI TeOpuH (HyHKIMOHATU3MA,
KOHIICTILIMK OpraHu3allid MUPOBOTO MPOCTPAHCTBA U UJIEH yCTOMYMBOrO pa3BuTHs. Ha KOHKpETHBIX
IIpUMEpax JESITEIbHOCTH TAaKMX MEXAYyHApoIHbIX CTpykTyp, kak IOHECKO, Opranuzanus
OO0benuuénnbix Hamuii, Becemupnas opranumzanus 3apaBooxpanenus u OINEK, packpeiBaercs mx
POJIb B pEIICHUH III00ANBHBIX MTPOOIEM BO B3aHMOCBS3H C reorpa(uaecKuM MpoCTPaHCTBOM.

PesynpTarthl HMcciaenoBaHMs TOKA3bIBAIOT, YTO HM3YyYCHHE MEXKIYHAPOIHBIX OpraHu3aluid Ha
ypokax reorpaduu crocoOcTByeT (HOPMHUPOBAHUIO Yy YYaIIMXCS TPaKIAHCKOW OTBETCTBEHHOCTH,
CTPEMIICHUS K MUPY, KYJIbTYPbI COTPYAHUYECTBA U TNI00ANbHOr0 MbluieHus. Kpome Toro, mogo6Hoe
COZIep’KaHHE CO3/AeT YCIIOBHS Ul PAa3BUTHS YMEHHWI aHAIN3a, CPaBHEHMS, OLCHKH WH(POPMAIH U
npUMeHeHHsT €€ B JKM3HEHHBIX CHUTyalusx. [IpeanokeHHble MOAXOIbl PAacCMaTPUBAIOTCS Kak
s dexTuBHOE 00pa30BaTEIIEHOE HANIPABIICHHUE B IIKOJIBHOM reorpaduu st 00bSICHEHUS COMAITBHOM
YCTOMYUBOCTH U TTI00AIBHBIX MPOIIECCOB.

Knwuegvie cnosa: MexIyHapoAHbIE OpraHu3auuu, reorpagus, MeToAbl OOyueHwUs,
¢byHKIMOHAU3M, KapTorpadus, rodaibHOE MBIIICHUE.

N.Tazhibayeva
Municipal State Institution « Tulegen Aibergenov Secondary School Ne48y,
lle District, Almaty Region, village of Ekpindi, Kazakhstan
e-mail: nazgultazhibayeva@bk.ru

THE IMPACT OF INTERNATIONAL ORGANIZATIONS ON SOCIAL STABILITY
OF THE POPULATION IN GEOGRAPHY EDUCATION

Abstrak

This article comprehensively examines the theoretical, methodological, and practical foundations
of teaching the activities of international organizations to upper secondary school students through the
geography curriculum. In the context of contemporary globalization, as the influence of international
organizations on global social, economic, and political processes continues to grow, the systematic
inclusion of their activities in school geography education has become an urgent issue. The study
substantiates that teaching international organizations contributes not only to students’ subject-
specific knowledge but also to the development of their functional, civic, and social literacy.

The article demonstrates ways to enhance students’ spatial thinking skills through the use of
cartographic-analytical methods, case-based tasks, research projects, and digital resources. The
authors prove the effectiveness of analyzing the activities of international organizations in the
teaching process from the perspectives of functionalist theory, the concept of global spatial
organization, and the ideas of sustainable development. The activities of international structures such
as UNESCO, the United Nations, the World Health Organization, and OPEC are used as concrete
examples, and their roles in addressing global challenges are explained in connection with
geographical space.

The research findings show that teaching international organizations in geography lessons fosters
students’ civic responsibility, commitment to peace, culture of cooperation, and global thinking. In
addition, such content promotes the development of skills in analyzing, comparing, evaluating
information, and applying knowledge to real-life situations. The proposed approaches are considered
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an effective educational direction for explaining social stability and global trends within school
geography.

Keywords: International organizations, geography, teaching method, functionalism,
cartography, global thinking.

Kipicne. Ka3ipri sxahangany >xaraaiiblHa MEMJICKETTED apachIHIAFbl ©3apa TOYEIILIIK OYphIH-
COHJIBI OOJIMaFaH JICHTeUre JKETil OThIp. DKOHOMHUKAIBIK JaMy, OSHOITIIUTIK, a3bIK-TYJIK Kayircis-
Jiri, SKOJOTHSUIBIK TENe-TEeHJIK >KOHE MOJEHM MYpPaHbl CaKTay ChIHIbl FaJaMJIbIK Maceinenep Oip
eNIIH MYMKIHAITIHEH ThIC KaThlp. By MiHAETTEep/Al MIeNly YIIiH XaJIBIKAPAJIbIK YHBIMAAD MaHBI3IbI
pen arkapazbl. ['eorpadus moHi ockl ybIMIapAbIH KbI3METIH TE€K ayMaKTbIK TYPFbIIAH FaHa €Mec,
KEHICTIKTIK OHE JKYHeTK TYpFbIIaH Ja TYCIHAIPYAIH KyaTThl Kypayibl OoJbIn TaObutaabl. XKorapsl
CBIHBII OKYIIBUIAPbIHA XAJIBIKAPAIBIK YHBIMAAPABIH KbI3METIH OKBITY — OJAp/AblH a3aMaTThIK
KayarnKepIIIriH apTTRIpyMeH Karap, 0ei0IT eMipre, bIHTBIMAKTACTHIKKA YKOHE a/1aM3aT TaFIbIphIHA
OpTaK KaTbICyFa TopOueneiini. byn makamama reorpadus moHi meHOEpiHIE XaJbIKAPAIbIK YHbIM-
Japibl OKBITYIIBIH MaHBI3IbUIBIFBI, TEOPUSIIBIK KOHE 9ICTEMENIIK Heri3zepi KapacTelpbuiaabl. DyHK-
[IMOHAIN3M TEOPHSICHI MEH KEeHICTIKTI YHBIMIACTHIPY TYXKBIPbIMAAMAChl HET131HJe KapTOrpagusuIbIK-
AQHAJIMTHKAJTBIK KOHE KEHCTIK OKBITY 9JIICTEPi capanTaiabl.

Makcatbl: XaJblKapalblK YHbIMIapabl reorpadusi IMOHIHAE OKBITY apKbUIbl OKYLIbUIAPIbIH
KEHICTIKTIK OWJIayblH, a3aMaTThIK KAYalKEpIIUIriH jkoHe KahaHABIK KYHIBUIBIKTAPBIH JaMBITY
MYMKIHJIIKTEPiH aHBIKTaY.

Mingerrepi:

- I'eorpaduss moHIHIH Ma3MyHBIHJAFbl XaJbIKapalblK YHBIMJIAPFa KATBICTBI Oeimaepl
TEOPUSUIBIK TYPFBIIAH TaJAAY;

- (QyHKIMOHAIM3M MEH KEHICTIKTIK YHBIMIACTBIPY TYKbIpbIMJIAMaJapblH OKBITYJAa KOJIJaHy
MYMKIHAIKTEPiH aHBIKTaY;

- KapTorpadusIIbIK kKoHE KEHCTIK 9MICTePAiH THIMIUTITH HAKThI MbICAJIapMEH JQJIeICY;

- OKY YZepiCiHE XaJbIKapalblK YHBIMAAPABI €HI 13y IIH 9/IICTEMENIK YChIHBICTAPbIH YChIHY;

- OKYWIBUIAPJBIH KYHABUIBIKTBIK OaFapblH KaJbIITACTBIpYJaFbl OYJl TAKBIPBIITBHIH OJeyeTiH
KOpCeTy.

XKahannany noyipiHzne XajablKapalblK YWbIMIApAbIH pejii alTapibIKTail apThIN, oyap oJaeM
enepi apachlHIAFbl BIHTHIMAKTACTHIKTH HBIFAWTYy/a, jKahaHABIK MoceleNiepl IICHIyie >KOHe
OeMOITIIUIK MEeH TYPAKTBUIBIKTHI CaKTayla MaHbI3/bl KO3Faylllbl KYIIKe aiHanabl. bys yibiM-
JapAbIH KbI3MET1 Teocasic, SKOHOMHUKABIK JKOHE IKOJIOTHSUIBIK MPOLECTep/l YilecTipyre OarbIT-
TaJIFaH, COHJBIKTaH OJIApJAbIH KbI3METIH 3epTTey reorpadus MoHI apKbUIbl XKY3€re achIpbliajbl.
I'eorpadust moH1 TaOUFH OPTAHBIH 3aH/IBUIBIKTAPbIH FAHA EMEC, QJIEYMETTIK-3KOHOMUKAIBIK YpIic-
TepAi Ae TyciHaipeni, OyJ XaablKapaiblK YHUBIMAAPABIH KbI3METIH TEPEeHIPEeK TYCIHYTe MYMKIHJIIK
oepeni [1].

XanblKapasablK YHBIMAAp KYpbUTy CHUIIAThl MEH MakcaTTapblHa OaijaHbICTBI ekire OesiHei:
YKIMETapallblK JKoHE YKIMETTIK eMmec YHbIMIap. YKIMeTapasiblK YHbIMIAp — MEMJIEKETTep
apachIHJaFbl PECMHU KeNiciMep HeTi3iHae KypbulaThiH yitbimaap (Meicansl, BYY, JICY, EO). Onap
XaJbIKapallblK KYKBIK CyOBeKkTiiepi Oonbin TaObutaabl. YKiMeTTik emec yilbimaap (YEY)
a3aMaTThIK KOFaMHBIH OacTaMachIMEH KYPBUIBII, dJICYMETTIK, SKOJOTUSIIBIK JKOHE TYMaHUTaPIIBIK
cayanmapja Kbi3MeT aTkapanbsl (Mbicanbl, Greenpeace, Amnesty International). Xambikapaibik
yiibiMaap keseci OarpITTap OOMBIHIIA KYMBIC icTeili: OEHOITIIUIIK MEeH KayilCi3IIKTI cakTay;
alaM KYKBIKTapblH KOpFay; ASKOHOMHUKAIBIK BIHTBIMAKTACTBIK, KOpIIaFaH OpTaHBl KOpFay;
JICHCAYJIBIK CaKTay >KoHe OLTiM Oepy; MOJIEHH MypaHbI cakTay [2].

['eorpadus moHI TaOUFU OPTAHBIH 3aHIBUIBIKTAPBIH FaHA €MEC, JJICYMETTIK-DKOHOMHUKAJIBIK
ypaicTepai Jie TYCiHIipeai. XaublKapaiblK YHbIMIAPIAbIH KbI3METIH 3epTTey OKYIIbUIApFa QJIeMHIH
KYpPBbUIBIMBIH, kahaHAbIK mpobiaemanap/asl (KIMMAaTThIH ©3repyil, 1eMorpadusiblK eciM, JacTaHy,
T.0.) TepeH TyciHyre KeMmekTecedi. leorpadus moHiHE XanblKapajblK YHBIMAAp OKaIIbI
MOJIIMETTEpAl MHTErpauusiiay keneci sxkongapMmeH »xysere acaiasl: BYY-uwiH Typakrel namy
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makcarTapslH oKy; FOHECKO oObekrtinepin 3eprrey; [IJI¥ apKbUibl JeHCAyNbIK CakTay
reorpadusiceia Tanaay; WWF Matepuangapbl apKbUIbl TAOUFATTHI KOpFay IIapaiapbiH Tanaay [3].

JKacanpl MHTEIUIEKT Kypalapsl reorpadus cabarbliHIa HHTEPAKTUBTI KapTajiap, KIMMATThIK
©3repiCTep CUMYJIIMACHI, IEPEKTEP/II BU3yATM3alMsIIAY CEKIII MYMKIHIIKTEp Oepesi. Mbicaibl,
okymsiap ArcGIS, Google Earth Engine, Al-kaprorpadusuisik muiatgopmanap apKblibl HaKThI
JepEeKTEpPMEH KYMBIC 1CTEN, KOPBITBIHIBI >Kacay HarAbIChiH gambiTajbl. KM apKbUibl XanbIK
TBHIFBI3IBIFBIH MOJICNIB/CY; KJIMMAT ©3repici CIeHapuilepin Ooimkay; TaOMFU amaTTaplIblH SCEepiH
KapTaMeH KepceTy; KOplLIaraH OpTaHbl JlacTay JEepeKTepiH Tajjay CHUSKThl MPaKTUKAIBIK
JKYMBICTap XKY3€re achlpbliajsl [4].

KW xypanmapblH KOJJaHy OKYHIBUIAPIBIH HUGPIBIK CayaTThUIBIFBIH apTTHIPBIIN, OJapibl
3aMaHayd TEXHOJIOTHSUIApAbI epKiH MeHrepyre yihpereai. byn Oimim Oepy camachlHBIH KaHa
NeHreire ketepulyine piknan eteni. COHbIMEH KaTap, OKYIIbUIAp XaJbIKApaJIbIK YHBIMAAPAbIH
KBI3METIH 3epJielieil OTHIPHIN, ©31H >KahaHIIBIK KOFAaMJIACTHIKTBIH Oip MyIIeci peTiHIe Ce3iHEei.
by onapapiH oneyMeTTIK JKayanKepIIiliK, SKOJIOTUAIIBIK caHa, OSHOITIIIIIKKE YMTBUTY CHIHbI
KAaCHETTEpiH KaJbINTACThIPaIbl. XalbIKapalblK YiibIMaap xahanmany aoyipinze oneMm enaepi
apachIHJIaFbl BIHTBIMAKTACTBHIKTHI HBIFAWTy/a, kahaHIbIK MocenenepAl Iienryne »xoHe OeiOiT-
IIUTIK TIeH TYPaKTBUIBIKTHI CaKTay/la MaHbI3[bl peil arkapanbl. ['eorpadus moni Oy yibIM-
JapIblH KBI3METIH 3epTTeyre MYMKIHAIK OepeTiH omOebam amaH peTiHAe KapacTbIPbUIBIIM,
OKYIIBUIApFa QJIEMIIK YpIicTep MeH >kahaHIBIK BIHTBIMAKTACTHIK MEXaHU3MJIEPIH TYCIHyTe JKOJ
amanel (kecte 1). OChbl FRUTBIMU KYMBICTA XalbIKApajblK YHBIMAAPABIH KbI3METiH reorpadus
MIOH1 apKbUIBI 3epPTTEY >KOJIJaphl KapacTBIPBUIBII, KAaCaHAbl MHTEUIEKT KYpalJapblH OKBITy/a
KOJIJIaHY IbIH epeKIIeNiKTepi 3epAeneHeni [5].

Kecme 1. I'eoepaghus noninoe xanvikapaivlk Yublmoaposl oKbimy muicanoapvl [6]

ChoIHBIN TaKpIpbill aTAYbI HHTerpamma1aHATHIH KapacTeipbL1aThiH
XATBIKAPAJIBIK YHbIMIAD ACHeKTiTep
O-CBIHBIIL X aIbIKa PATIBIK BYY JICY XBK OIeMIiK cayia,
3KOH OMHKATBIK, KapKBLILIK, PETTEY,
YHEIMAAD IIBH 3KOHOMHKAIBIK, TEHCI3MK
reorpadHacs
O-CBHIHBIT Tabusu pecypcrap UNEP, WWEF OKQIOTHAIEIK
KIHe QapIbI TYPAKTHUILIK, KOPIIAFaH
nafianafgy OpTaHHI CAKTAY
O-CHIHBII XanbIKTbH UNFPA, World Bank JeMoTpafH ATEIK
THIFBI3[IbIFR MEH ypaicTep, ypOaEH3anng
OpHANACYEL
10-cpEBI Teocaacu yoepictep HATO, EKpI¥ ARMAKTBIK Kayincizmik,
KaHEe XATBIKAPATEIK JIFIIIOMATH SITLIK, KaphiM-
KaThIHACTAp KATBIHACTAD
10-cpIHBm 7K aharmex B¥Y UNESCO TypaKTEl IAMY
Macenenep KaHe MAKCaTTaphl, MaICHH
TYPAKThI JaMY Mypatapisl cakTay
10-chIHBII Tabrry anarTap Kpizpin Kpecr, AmnarTapra speKer ery,
reorpadHacs UNOCHA T'YMAHHTAPIIbIK KEMEK

Marepunaanap MeH aaicrep. Makanana camajiblK 3epTTey OicTepi KOJAAHBUIABL. ATar
ailiTKaH[a, TEOPHSUIBIK TalAay 9JiCi apKbUIbl (PYHKIIMOHAIU3M KOHE KEHICTIKTIK YHBIMIACTBIPY
TeopUsIaphbl 3epleneHii. bysl Teopusiap XamblKapaiblK YHBIMIAPBIH OpEKETTEepiH TYCIHAIpYe
0acThl TyFbIpHaMa peTIHAE KapacThIpbULAbL. 3€pTTey 9IICTepl TEOPHSUIBIK KOHE THKIpHUOETiK
OarbITTa XKYpriziai. Teopusuiblk HeriziemMesie XaublKapaiblK YHbIMIapAbIH KbI3METIH TYCIHIIpYyIe
€Kl MaHbI3JIbl FBUIBIMH TYFBIp — (YHKLIMOHAIU3M TEOPHSICHI MEH KEHICTIKTI YHBIMIACTBHIPY
TYKBIPBIMIIAMAChl KOJIAHBUIABL. Bysl Teopusiiap XaibIKapallblK KYphUIBIMIAPIBIH MaKCaTTaphl
MEH KbI3MET €Ty asiChIH aHBbIKTayJa FbUIBIMU Oarmap Oepeni. ATtanm aiTKaHaa, QyHKIMOHAIM3M
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TEOPHSICHl MEMIICKETTEp apachIHAAFbl OCHOIT BIHTBIMAKTACTHIK TIEH ©3apa Maijara HeTi3JeNTeH
MHTETpalusHbl TYCIHIIpeal. AJl KEHICTIKTI YHBIMIACTBIPY TYXKBIPHIMAAMAChl XaJbIKApaIbIK
YUBIMAAPIBI TE0CACH OPTAIBIKTAP PETIHAE KApacThIpaabl, OYJI KEHICTIKTIK BIKIAI €Ty aiMarbiH
YKOHE CTpaTeTUsUIBIK MaHbBI3bIH OarajiayFa MyYMKIHIIK Oepeni [7].

[IpakTukansik 3epTTeynaepae OipHemie 9ic KemeH i Typae naiiaanansuiast (cypet 1):

Kaprorpadgaaibik-
AHANATHEAITLIE, 20iC

OMIOHPHKATBIK 0aKbLIAY

CaTbICTBIPMATEI IMIC

Cypem 1 - [Ipaxmukanvix 3epmmeyoe Ko10aHvliamvii 20ic mypiaepi

1) Kaprorpadpusaibik-aHAIMTHKAJIBIK dic. by ozic XanbIKapaiblK YHBIMIAPIbIH 9pEKeT
€Ty KEHICTITiH KapTa Heri3iHae 3eprreyre OarbiTTanFaH. OKymIbuiap YHbIMAApAbIH reorpadusi-
JBIK OpHATACYBIH, MYIIIE €JEP/IiH TapalyblH, bIKIAT €Ty aiiMarbIH, JJOTUCTUKAIIBIK OaFbITTapbIH
XKOHE PECypPCTBIK MYMKIHIIKTEpiH KapTa apKepUibl Tammaid amansl. Meicansl, OIIEK engepinin
MYHail KOpbI MEH SKCIOPTTHIK OaFBITTApbIH KapTa/la KOpCeTy apKbUIbI MyHal reorpaduschl MeH
QJIEMIIIK HApBIK apachIHIAFbl OAIAHBICTHI 3epJeiiey Ky3ere acTbl. bysl oJlic KeHICTIKTIK JKOHE
BU3YyaJl/Ibl OiIay KaOl1eTTepiH AaMblTazsl [7, 23-6.].

2) Keiictik oKbITY 9mici. XasblKapanblK YHbIMIApIbIH HaKTbl >K0Oajgapbl MEH JaraapbIC
KaFIalIapelH OKY MaTepuallbl PeTiHAe KOJMAaHy OKYIIbUIAPABIH Talay, MIenIiM Kaobuiaay, mKip
KJIBITACTRIPY JaFabUIapbiH xetiptipeni. Meicansl, BYY BocKpIHmIap KOHIHJIETi areHTTITiHIH
Cupusi, AyraHcTaH Hemece YKpauWHa JaFlapbIChIHAAFbl KbI3METTEpl HETI3iHJe T'yMaHUTApJIbIK
KOMEK, XaJIBIKAPAITBIK JKayarKepIIIiK, MOJICHHAPAIBIK THAIOT CEKUTII Moceseiep KapacThIPbLIIbL.
JJICY (BO3) COVID-19 nanaemusicblHa Kapchl Kypec asChIHAAFbI ic-1Iapajapbl Jja OKYyLIbLIap
TaparnblHAH 3€PTTENIMN, )KahaHIBIK TEHCAYIIBIK CaKTay KYPBUIBIMBIH YFBIHYFa KOMEKTECTI [§].

3) MasmyHablK Tajagay (kKoHTeHT-Taqaay). Oky OarmapiaManapbl MEH OKYJBIKTapaa
XaJTBIKAPAIBIK YHBIMIAP TaKbIPHIOBIHBIH OEpUTy JEHTeHl caparnTaiblll, FRUTBIME KOHE ICTEMEIIK
YCBIHBICTAp JKacaiabl. Ma3sMyHIBIK Tal/ay apKbUIbl XaIbIKAPATBIK YABIMIApFa apHaJIfaH TaKbl-
PBINITApIBIH Ma3MYHBI, KOJIEMI, MbICAJIIaphl MEH BU3YaAJIJIbl MaTepHasiiaphl Oaranansl [8, 42-0.].

4) CaapicThIpMalibl Jic. XanblKapalblK YHBIMIAPABI FAlaMJBIK, OHIPIIK YKOHE CaallbIK
TUTIONIOTHST OOMBIHINIA CANBICTHIPY OKYIIBUIAPIBIH JKYHENIK TYCIHITIH KeHeWTTi. Meicansl, BYY
MeH Eypomnansik OgakThiH KYPBUIBIMBI, MACCHSICHI JKOHE OPEKET €Ty IIeKapallaphbl CalbICTHIPBUIBIIL,
oJlapIbIH KahaHIBIK HeMece alMaKThIK JCHTeHIeT] bIKIaIIapbl MEH TOCUIIEp] Taaan bl [9].

5) DMnupukaabIK 6aKbLIay. 3epTTey OaphIChIHIA OKYIIBUIAPABIH XaIbIKAPAIBIK YHBIMIAD
TaKbIPHIOBIHA KBI3BIFYIIBUIBIFBI, KAPTAMEH JKYMBIC jKacay JaFbUIaphl )KOHE Taljay KaouieTrrepi
cabak mporiecin/ie 6aKbpIIaHbII, MeIarOrHKaIbIK THIMIUTIK OaFaiaHIbl.
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OpicTepiiH TONMBIKTal KaMTBUTYbl OKYIIBLIAPABIH KEHICTIKTIK, (DYHKIIMOHAIABIK, STUKAJIBIK
JKOHE a3aMaTThIK KY3bIPETTEpIiH JaMbITyFa MYMKIHIIK Oepai. HoTmkeciHne OKbITY TEK TEOpHsi-
MEH IIeKTeIMeH, eMipiik MoHI 6ap Ma3sMyHMEH >KOHE IIbIHANBI TpobIeManapMeH TONBIKTHL. by
o/licTep KellleH! OKYIIbUIAPbIH TeK OLTIM alylIbIIBIK JEHIeHiH eMeC, COHBIMEH KaTap OJapAblH
TYJIFaJIBIK KAJIbINTACyblHA 9CEp €TETIH KEeH ayKbIMIbl KY3BIPETTEpiH IaMbITyFa BIKMAJ €TTi

(cyper 2) [10].

OKyIIEIapAbIH TYIFANBIK KAIBIITACYRIHA
acep eTeTiH KY31peTTLIIK Typiepi

¥

KeHICTIKTIK
KY3BIpeT

SOTHEAIBIK
KY3EIpeT

DO yHKIHOHAIIBIK
KY3EIpeT

A3aMAaTTEIK
KY3EIpeT

A3AMATTEIK
KY3BIPETTIH JaMYEL
— OKyIIBLIAPIHIE,
OTAHCYHTIIITIK
Ce3IMIH APTTHIPHIILL,
FKeprULKTL XJHe
KahaH I
JeHreHIeri
SIEeyMeTTIE
Macelnenepre oei-
K4l KapaMayFa

STHRAIGIK, KY3BIPET
OKYIMIEHEL a1aM
MeH TaOHFaT
ApACEIHIATEL
YEIIeCIMILTIK
KAFHIATEIH
CaKTayFa
TopbHenef
OKymbLIap
KOpIIAFAH OpTaFa

OyHKITHOHATTHIE,
KY3bIpeT meg0epiHe
OKYTIELTAP AFaH
OLTMASpPIH
[PAKTHKATELIK,
KAFIANTTAPAA
KOII[aHyFa
MAIBIKTAHATHI.
©MEicansl, TADEFH
pecypeTap/isl THIMAL

KeHICTIKTIK Ky3EIpeT
APKBLIEI OKYIIBLIAD
HAKTHI Teorpad Ak
0OBEKTLIEp MEH
KyOBLIBICTapIIEI
KapTana, JeprimkTi
Aeple, KoHe

EYHIeIKTL eMip7e

IYpEIC DaFmapiai
OLITyTe mAFTEUIAHMIEL
By omap eI
IIOTHEAIHIE, JKaHE

MaATATaHY,
KIIHMATTEIE,
Karmainapra
OeHIMpTEeTY,
FKeprLmKTL

JereH

KAy ANKEPIILTIE,

JKaHyapIap MeH
ecIMIIETEp

yiiperenl Bym
DarsITTa
AYPrizires
JeDarrap, Fo0abIK

OyHHECIHE NeTeH
KYPMET,
SKOIIOTHAIBIE, TeIle-
TEHIKTI CAKTay
MacelelepiH Teper
cesiHe bacTaimsL.

BH3YAILIBI OHIaY
Ka0ineTiH apTTHIpIOEL

JKYMBICTAp,
CHIHBIIITAH TEHIC 1C-
Imapanap
OKYIIELIAPIE]
OemnceHm A3aMATTHIE,
TIO3MIIME YCTAHYEa
JKeTeneHml.

SKOMKYHEHI KOpray
Mocellelepl DOHBIHITA
miKip OUrmIpy
OCEIHBIH JIaIIET.

Cypem 2 - Oxywninapobiy mMya2anvlk KAIblNMACYbiHa acep ememin Ky3ipemminix mypaepi

JKanmer anrania, OKbITYABIH MYH/Iall HHTETPAIAsIIAHFaH TOCI1 OKYIIBIHBI TEK O111M amyIirbl
FaHa emec, OEJICeH[Il TyJIFa, KOFaM MYIEC] jKOHE KYHJIBUIBIKTAp HMeCl peTiHJie KalbIITacThIpyFa
OarpITTasiFaH. Teopuss MEH NPaKTHKAHBIH YHIecyi, eMipMeH OaiIaHBICTBI TalChIpMaapablH
eHT131JTyl, )KOHE OKYIIbI TYJIFachblHa OarbITTAJIFaH SJICTep — Kasipri 3aMaHfbl OuTiM Oepy xyiie-
CiHIH 0acThI JKeTiCTIKTepiHiH OipidoibIT TadbUTaAR [1, 60-0.].

MeHiH 3eprreyim, 2025 KbUIIBIH KbIPKYHEK—Kapallia ailiapbl apayibiFblHAa AJIMaThl OOJIBICHI,
Ine aynansl, «Teneren Aitbepreno atsiHnarbl Ned8 opra mekTe61» MKM-ze eTkizinui. 3epTreyre
€Ki CBIHBII, dp ChIHBIMTAaH 20 OKyIIbIAaH, 0apibiFbl 40 OKYIIBI KaTHICTEI. OKYyIIBUIAp €Ki TOIKa
OeniHai: 9 «A» CHIHBIOBI - SKCHEPUMEHTTIK Tol (20 OKyIIbl) koHE 9 «O» CBHIHBIOBI - OaKbUIAY
TOOBI (20 OKyIIIBI).
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DKCIIepUMEHTTIK TONTa cabaKTap/aa XalbIKapaiblK YHbIMIAPIbIH KbI3METIH reorpadus moHi
asICBIHJIa OKBITY 9JIiCTePi KOJAHBLUIIbI:

- DJEKTHBTI KypcTap jKoHE 3epTTey jk00anapsl;

- Kaprorpadusisik ogictep;

- KeiicTik Tanceipmanap;

- Ludpasik pecypcrap xoHE IepeKTep i Tajaay;

- Ilikipranac %oHe AUCKYCCHUS.

bakputay TOOBI mocTypii OKy OarmapiamMachl OO#bIHIIA OUTIM anabl. 3epTTEy OmICTEpi:
NeiiH/KeliH TecTiney, Oakpuiay, Talaay KoHE CAIBICTHIPY. 3ePTTEYIiH MaKCaThl — XaJIbIKapaJIbIK
YUBIMAAPbI OKBITYABIH OKYIIBUIAPABIH TOHIK OUTIMIH, (YHKIIMOHAIJIBIK, STHUKAJIBIK >XOHE
a3aMaTThIK KY3bIPETTEPiH, COHAil-aK QJIeyMETTIK TYPaKThUIBIFbIH Oaraay.

Hormxenep. 3epTrey HOTHXKEIEpi XalbIKapajblK YHBIMIAPIbl reorpadusi MoHI asChHIA
OKBITYABIH KOFAMHBIH QJIC€YMETTIK TYPAaKTBUIBIFBIHA OCEpiH KepceTeTiH OipHelle MaHbI3bI
acrekTiHi amTel (cypeT 3). OKbITY YP/ICIHIH HEr13r1 HOTHXKelepl TOMEHAET1ACH:

- Kenicmixmix oicone pynxyuonanovix xyzvipemmepoi oamvimy. OKYIIbUIAp XaTbIKapallbIK
YUBIMIAPIBIH KBI3BMETIH Tajlaif  OTBIPBIN, TreorpadysUIblK aKMapaTThl JKWHAY, KapTa KOHE
CTaTUCTUKAIIBIK JICPEKTEP Il MHTEpIpETAIMsIIAY JaFIbUIapbIH XKeTiaipeni. by kabinerrep onapabixH
KEHICTIKTIK OWIayblH HBIFANTHIN KaHa KOWMAil, QJeyMEeTTIK >KOHE SKOJOTHSUIBIK IMpOIecTepl
KelIeH 11 Oaraayra MyMKIHJIIK Oepei.

- Dmukanvlk JicoHe azamammvlk, Kysvipemmepoi Kanelnmacmoipy. XaIbIKapaIbIK YABIMIAD
TaKBIPHIOBIH 3epTTeY OapBICHIH/IA OKYIIBUIAP MOPAIBABIK JKaYarKepIILUTK TeH dJICyMETTIK /IUIeTTi-
JIKT1 TYCIHE 1, COH/Iaii-aK 63 Ke3KapachlH a3aMaTThIK TYPFbIAAaH OUTIipy KaOlIeTiH JaMbITabl.

- Fanamovix Mmacenenepee camaibl KamvlHAC Kanblnmacmelpy. AnaM KYKbBIKTapbl, OeHOiIT-
HIUJTIK, QNIEYMETTIK 9IICTTLIIK KOHE OPHBIKTHI IaMy CHUSKTHI skahaHIbIK KYHIBUIBIKTAPMEH TaHBICY
apKbUTBI  OKYIIbDIAp ahaHIBIK BIHTHIMAKTACTBIKKA HETI3JENTEH JKayalnKepIIuTK —Ce31MiH
KaJIBIITACTBIPAIBI.

- Oneymemmix MmypaKmuliblKKd bIKRAl emy. XalbIKapaiblK YHBIMIAPIBbIH KYMBICHH 3€pTTeY
OKyLIbUIApFa KOFAMIAFbl QJIEYMETTIK YWIECIMIUTIK MeH OeHOITIIUIK WAessIapblH  TYCIHYyTe
MYMKIHZIK Oepeni. by onapabIH aNeyMeTTIK TYpaKTbUIBIKTBI Oaraiay »KoHE OHbI KOJJayFa KaTbICy
KaOLIeTiH apTThIPa/IbL.

DJIeyMeTTIiK

TYPAKTBEUIBIKKA BIKIAJ
ery

Cypem 3 - Xanvikapanvik yusimMoapouly Kbi3Memin XanblKmbly a1eyMemmiK mypaKmoulibleblHa dCepit
eeozpagus nami ascelHOa OKbIMYObll MAybI30bl acnexminepi [11]

3epTTey HOTHKEJepl KOPCETKeHIeH, XalblKapalblK YHbIMAapbl reorpadus MoHi aschlHIA
OKBITY OlpHelle MaHbI3bl HOTIKenepre Koi kerkizeai [12]. Kazipri 6inim Gepy yaepicinaeri
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MaHbI3bl OAFBITTApPAbIH Oipl — OKYIIBUIAPBIH KEHICTIKTIK, ()YHKIHOHAIIBIK, STHKAIBIK KOHE
a3aMaTThIK KY3BIPETTEPIH KemIeH i AambITy. ['eorpadus moHi ocbhl OaFbITTa KEH MYMKIHIIKTEp
YCBIHAIBI, dCipece XalbIKapadblK YHBIMIAPABIH KbI3METIH OKY YIEpiCiHe MHTErpanusiay apKbi-
7pl. Byl TakpIpblll TeK MOHMAIK OUTIMMEH IIEeKTeNlMel, OKYIIbUIApAbIH FalaMIbIK Macesenepre
JIETE€H CaHAJIbl KaTBIHACHIH, JICYMETTIK >KayalmKEpIIUTriH jKoHE eMIpMeH OaillaHBICTBI oWjay
JaFIbLIapbIH KaIbIITaCThIpaAbl. MyH/1all Ke3Kapac OKBITYIbIH KYH/IBUIBIKTHIK Ma3MYHBIH apTThI-
PBII, TIOHHIH dJIeyeTiH OapbIHIIa KeHeHTe .

CoHbIMEH Katap, YHbIMIApAbIH THUITEPIH aHBIKTAY K€31H/1e KOJIaHbUIAThIH PECMH CTaTUCTH-
KaJIBIK JIEPEKTEP MEH XaJbIKapaJIbIK KY>KaTTap OKYIIBUIAPIBIH FRIIBIMU CAayaTThUIBIFBIH JaMbITa-
nel. Byst Tocin Tek moHIiK OUTIMIII apTTHIPBIN KaHa KOMMaid, eMipMeH OaiJIaHbICThI OijIay Kabise-
TiH ’KOHE CBIHM TYPFbIJIaH aKMapaTThl TAJJAY JaFIbUIapbIH KaJdblnTacTeipaasl [13].

Kecme 2. Xanvixapaneix yuivimoaposi oxsimy a0icmepi [13, 60-0.]

D mic-Tacingep MaHBIZE KongaHy agckl KyTineTiH HoTHEe
Kaprorpaduansik- | XanblKapamklk Macenen, OIIEK yitemvemsery | byn Tacin oxymera aepexrep
AHATHTHEAEIE YHEIMIAPAEIH KEIZMeT | KapTagarkl JpEKeT Ty | MeH KeHICTIETI  JIOTHKATEIE
TaCLT aYMaFBEIH K3apTa APKELTE! | afiMarFeIH  2epTTeY APKELIEL | TYpPFEIOA GaHIaHEICTEIPA
TaTAay — OKYINELTAP YOIH | SHEPTeTHRANEIK  KaVINCi3miK | OTHIPEIN, HAKTEI
OepexTepal meH  cadcH  EIKOAT  eTy | KOpPEITEIHJELTAp Eacay
BH2VAMH3AIHANAY  FaHa | afMaKTapEIHBIH 82apa | JaFIEICEIH KANBIOTACTEIPATEL
€Mec, COHEIMEH Karap | OafimasHsIcEIH AIMEIT

TeocascH YOepicTep MeH | KepCeTyre DONamel
TAOHFH-3KOHOMHKAEIE

OaHMAHEICTAPIE TYTACTaH
mafeMAayFa MyMEIHIIE

depemi.

3amanayu oumv depymeri | Macenen, B¥Y¥ BockmEzmap | byn amic MpOOTEMATEIE,
KeficTik OKEITY DeIceHIl TaCUTAepaid Oip | sxeHiEgeri Horaprel | ofimayael  JaMEITVFA,  IHELD
amici peTiHge mahamney, | komBccaprarteEey (UNHCR) | oumipy JHAHE Damenamey
OpODIEMATAPIEL ITEHARE] | KBI3METIH 3epTTeY OapPEICEIHIA | MAIBIKTAPEIH KETULIIPYTE KO
EArmammap APKBLIIEL | OKYIIBLIAD 2IEMIOET] KO- | Almamel CoHelMeH — Katap,
MEHTepyTe MYMEIHAIK | KOH ZaFAapbICTAPEL, KAKTEIFEIC | OKYIIELIAPIEIH ITHHKANEIK,
depeni. aHMAaKTapH MeH | MageHH EoHe OiHH
T'YMaHHTAPIEIE, OPTYPIIMEKe JereH Tez3iMIi

FHayanKepmiTiE CeKiNal | KesKapachl HEFad Tycemi.
FFEIMAAPIEL HAKTE MEICRIAAP | OKyIIEHLH 3MOMHAIBE, HKoHE
HETIi3iH/E TYCIHET]. KYHABUIEIKTEIE, TAHEIM OeHreHiH

KeHeHTIN, TEeOpPHAMEBIK OLmiMIL
OpaKTHEANELE, I[OENHMIepMeH

YINTaCTEIPATEL.
THOOTOTHATEIE, OXyIIELTADIEH Hanegapanely, — yHEeMIapasl | Mymsgai CAMBICTEIPYIAD
FEIKTEY 9ici AKIAPaTTEL KBI3MET OarBlTEIHA Kapal | KOTHHTHBTi OHIAYIEL JaMEBITEIL,
EYPEIITEIMIAVER E2He | (IKOHOMHKATEIE, CaAcH, | JepeKKesgepMeH EYMEIC 1CTEY

NOTHEANBIE,  EYHeIeyre | 2meyMeTTiE,  SKOMOTHANHE) | GLTETLTITIH apTTEIpagEsl.
farwrTTanras  EabineTiH | capanay apKeUIEl OKyILIELTAD

AAMBITAIEL OIapIBIH MAaKCaTTapEIH,
EYPEUIEIMEIH ~ ESHE  DONH
CATBICTEIPMAIIEI TaLaay

HET121H/]e YFRIHATEL .

ConbIiMeH Oipre, YWBIMIApIBIH TUOTEPIH aHBIKTAyJa KOJAAHBUIATHIH IIBIHAWBI CTATHUCTH-
KaJIBIK JIEPEKTEP MEH PEeCMH KY)KaTTap FhUIBIMU CayaTTBUIBIKTBIH KaJbIITACybIHA BIKMAJ €TEl.
XaIbIKapaiblK YABIMIAP TaKbIPHIOBI apKbUTBI OKYIIBUTAPABIH KYHABUIBIKTBHIK OaFmapiiapbl na
JamMuabl. AJlaM KYKBIFbI, OSHOITIILIIK, 9JeyMETTIK SAUIETTLIIK, OPHBIKTHI aMy CeKiai kahaH-
IBIK YCTAaHBIMJIAPMEH TAaHBICA OTBHIPHIN, OKYIIbUIApAa MOPATBIBIK JKayalKepIIiTiK, a3aMaTThIK
OeJICeHIUTIK KoHe jkahaHJBIK BIHTBIMAKTACTBIK Typaslbl TYCIHIK KajblnTacaabl. byn — kasipri
outiM Oepy »kyleciHiH OacbiM OarbITTapbIHBIH Oipi. OcCbl TYpFbIaH alfaHia, XaJlbIKapaJlbIK
yiBIMAApIbIH KbI3METIH reorpadus MoHi aschlHIA 3epAeiey — TeK Ma3MYHBIK OailbITy FaHa
eMec, COHbIMEH Oipre TOpOUeNiK j1eyeTl )KOFapbl Ma3MyH Oo0JIbI TaObu1azs! [14].
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3epTTey KOPCETKEHCH, XambIKapaiblK YHBIMAAPABI OKBITY OMiCTEpl OKYIIBUIAPABIH TEK
MOHJIIK OUTIMIH FaHa eMec, OJapAblH (YHKIIMOHAIABIK, dTHKAJBIK YKOHE a3aMaTThIK CayaTThl-
JIBIFBIH /12 apTThIpAs! (kecte 3) [15].

Kecme 3. Dxcnepumenmmik scone bakwliay monmapviisly Oellin/Kelin Haomuoicenepi, (%)

Kysbiper Typi DKCHEePHEMEHTTIK | DKCHEePHMeHTTIK Bakblaay ToOkl Bakblaay ToOkl
Tom TONI
Heiiin Keifiin Heiiin Keiiin
(20 oKymIBI) (20 OKYIIBI) (20 oKVHIED) 20 OKVIIBI
KeHICTIKTIK KY3EIpeT 46 83 45 52
DYVHKIHOHATIRIK, 47 86 46 53
EY3BIPET
OTHEA KoHe MOpalb 43 81 42 50
A3aMaTTBIK 41 79 40 49
DelceHILTIK
Famamasix 39 78 38 48
MaCeNTenepre CaHaIbl
KATEIHAC

Kecrenen kepiHin TypraHaai, SKCIIEPUMEHTTIK TONTAFbl OKYIIbUIAp OapiblK KY3BIpETTEp
OolbIHIIIA afTapibIKTall ecy kepceTTi. KeHICTIKTIK jkoHe (YHKIIMOHAIABIK KY3bIPETTEpIE oCy
3639 naiibI3ra )KETKEH, ITUKAa MEH a3aMaTThIK Ky3biperTepnae 38—40 nailbI3IbIK ecy OaliKaiaraH.
bakpimay TOOBIHIA KepCeTKIIITEepAiH ocyl 5—7 maibl3fa MIEeKTeNai, OYJ XalblKapasbIK
YUBIMIAPIBIH KBI3METIH HHTETPALUSIIAY IbIH THIMIUTITIH TeTACH .

['eorpadust cabarblHAa JIEKTHBTI KypcTapAbl YHBIMAACTBIPY, 3€pTTEy >KoOajapblH d3ipiey
XoHe NUPIBIK pecypcTappl maiaanany cabak MasMyHBIH TE€PEHJAETIIN, OKYIIbLUIAPABIH MAHbIM-
ObIK benceHdinizl, aknapammol capanmay JdcaHe nikipmanacka apanacy Kaoiiemmepin apTThIPIBL.
OYHKIMOHAIIBIK CayaTThUIBIKTHIH ©CYl OKYIIBUIAPIBIH aKIMapaTThl TYPIi ACPEKKO3IepAcH i37ey,
CaJBICTBIPY, Oarajay >koHe eMIpIIiK IIenlM KaOblIIayFa 1aibiH O0JTybIHA BIKIIAN €TTi.

CoHBIMEH Katap, (pYHKYUOHANObIK CAYAmmMBbLIbIKMblY apniybl — OKYIIBIHBIH aKIapaTThl TYpIIi
JepeKKesieH Taba Oury, calblCThIpy, Oaraynay >KoHE eMIpJiK ILemimiaep KaObuijayra JaiblH
OonyblH KamTamachl3 erefi. Ocbl Typrblia reorpadus MoH1 KEHICTIK MEH YaKbIT apajbiFbIH/IaFbl
ypaictepai FaHa emec, *ahaHIbIK QJI€yMETTIK KYObUIbICTAp/bl TYCIHIIPY KypajblHa aiHaiajbl
[16].

Tankbliay. 3epTTey HOTHXKENEpiH Tajujay KOpCeTKeHJeH, XaslbIKapaiblK YHBIMIApIbIH
KbI3METIH reorpadus cabakTapblHa MHTETpalUsiay OKbITY YPAICIHIH TOpOUENIK, KYHABUIBIKTHIK
KOHE OJIEYyMETTIK AacCMeKTUIepiH eadyip apTThipanbl. byn acmektinep (kecte 4) KOFaMHBIH
QJIEYMETTIK TYPAKTBUIBIFBIH KAMTaMacChI3 €TY/I€ MaHbI3/IbI POJI ATKAPAJIbI:
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Kecme 4. Xanvixapanvlx yivimoaposl 2ceocpagusa cabaxmapviva UHMeSpayusiayobly

mapoOuenix, KYHObLILIKMbIK JicaHe aneymemmik acnexminepi [17]

AcnekTitep MasMyHbI KyHIBLIBIFBI :K9He acepi
AMEYMETTIK TYPaKTBLIbIKKa acepi
KyHIBUIBIKTEIK, OafFapIapasl XanbIKapalslk, YABIMIAPIBH KoraMIare! aleyMeTTIK
DAMEBITY KBI3METIH 32PTIey apKbLUIBI a0aM TYpaKTEIIBIK eH YHIeciMaLTIKTL

KYKBIKTApPEL, DefOITIIImE,
2MeYMETTIK SIUTeTTUI KaHe
OpHBIKTBI ZIaMy HPHHIEITEP]

OKYIIBLIAPFA TYCIHAIPLTEal
CTaTHCTHRATRIK AepekTep MeH
PECMH KYSKATTapIbl TATaY
ApPKBLIBI 32pTTey AaFAbLIAPE MeH

CHIHH OHIAY KANBIITACAIE
MopanbIbIK KayanKepIILTiE,
23aMATTHIK OelIceH/ILTK KaHe

sxahaHIEIK BIHTBIMAKTACTEIKKA
JeTeH TYCIHIK KATBIITACAIE
KofaMaBIK ic-IMapaTapra KaTecy,
IIelNM Ka0bIIayaa OelceHdl
00Ty, QIeYMETTIK Macellerep/
TYCIHY

HBEFafiTyFa Heris 00OIaIsl

FBUIBIME cayaTTBUIBIKIE aPTTEIPY OIeyMeTTIK FaHe SKOHOMHKATEIE,

TpollecTep/l AYphIC TYCIHY
KAOUIeTIH JaMBITAIEL

TepOnenix aneyet KoraMIars! aIeyMeTTiK
TYPaKTIBUIEIKTEl CAKTAYEa JeTeH

CaHAaIbI KaTBIHAC KATBIITACTBIPATbI

KoraMIBbIK KaTBICBIM KoHe
DeIceHILTIK

OKyTIBLTAPIBIH KOFAMFA DelceHnl
KATBICYEI #eHe aleyMeTTiK
HAYAKEPIIUITIH aPTTEIPY

Ochbl TYpFBIIaH ajJFaH/a, XaJIbIKapaJblK YHBIMAApIEl reorpadus MoHI asChIHAA 3€pPTTEy TEK
OiniMm O6epy Ma3MyHBIH OaifbITyFa FaHa eMec, COHbIMEH Oipre TOpOWeNiK, KYHIBUIBIKTBIK YKOHE
QJIEYMETTIK TYPaKTBUIBIKKA BIKITAJ €TETIH MaHBI3/AbI Kypai O0obin Tadbuiaabl. bys Tocin moHHIH
aKaJeMUUIBIK KYHABUIBIFBIH apTThIPabl )KOHE OKBITY YZAEpiciH Kazipri skahanablik Oinim Oepy
TajanTapblHa TOJBIK colikecteHaipeni [17, 98-6., 16, 83-0.].

3epTTey HOTHXKeNepl XalbIKapaiblK YHbIMIApAbl OKBITY 9/1iCTEpl OKYILBUIAPbIH TEK MOHIIK
OUTiMiH FaHa eMmec, OMap/AblH (YHKIMOHABIK, dTUKAJBIK JKOHE a3aMaTThIK CayaTTHUIBIFBIH J1a
apTTBHIPATBIHBIH KepceTeni. Ocipece, reorpadus cabarbiHIa 3JEKTHBTI KypcTapiabl yibimpaac-
TBIPY, 3€pPTTEY >KOOAIAPBIH d3Ipiey KoHe IUPIBIK pecypcTapasl maiganany cabak Ma3MyHBIH
TEPEHETII, OKBITY/bIH 3aMaHayn (hopMasiapbIHa »0J amma/ibl. by Tocinaep oKymbuiapabH 6en-
CEeHJIl TaHBIMIBIK OPEKETKE KAaThICYbIHA, aKIapaTThl capanTayFa »oHE IKipTansacka apajacyra
MYMKiHTiK 6epeni [16, 100-6.]

Xanvikapanvlk yuvimoapoviy Kbl3MemiH OKy YyoepiciHe eHei3y — OKBITYABIH Ma3MYHBIH
OalBITHIN KaHa KONMaii, OKyIIbUIAp/bIH 3aMaHayu eMipjie OaraapiaHyFa NailblH, KYHIBUIBIKTHI
YCTaHATHIH TYJIFa PETIHJE KaJbINTAacyblHA bIKMAJ eredl. byn OarpiTTa KapTrorpausiblK TICLI-
1iep, KeMCTIK TarcelpMaap, TUIIOJIOTUS 9/1iCTepl XKoHe UG PIIBIK TEXHOJIOTUSIIAP/AbIH YiliecimMai-
JIT1 — OKYUIBIHBIH KaH-aKThl KY3bIPETTUIIIH JaMBITY KypaJlbl PETIHJE O3bIK TIKIpHOe peTiHzae
ycbiHbU1a bl JKahangany xkaraalblHIa a3aMaTThIK YCTaHBIM MEH ATHUKAJBIK JKayarKepIliTiKKe
ve TyIFa TopOueney — Kazipri reorpadusuiblk OutiM OepyziH 0acThl MIHIAETTEpIHIH Oipl OOBIIT
Kana 6epmex [17, 59-0.]. bepinren mamiMeTTepi MoH apajblK OalfHAIBICTIEH JKETKi3ceK (KecTe 5):
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Kecme 5 — Tapuxu mvicanoap men nanapanvix 6aiiausic

AKern/ XaTbIKApPATbIK CabakTa OKYIILIHLIH DIeYMeTTIK KaHe
Oxara YHBIM KOJLIaHy Tacimi KY3bIpeTTepi a3aMAaTTLIK Jcepi
1945 BY ¥ KypsUIyEL TapuxH TapHxn- BefdiTommK xaHe
KapTaaap MeH KeHICTIKTIK Kay1IcisaiK
reQcascH OHmIay, KarHIanaphIH
KYPBLUIBIMIAPIEL AHATHTHKAIIEIK TYCIHY
TAIgay KabuteT
1992 BYY¥ Pno OpPHBIKTEL JaMy IKOIOTHAMNEIK, Ta0HFATTEI
KOH(epeHIHICH TIPHHIAITEPIH VHKITHOHAIBIK, KOpFayFa
Tamnay, UNEP SKOHE a3aMaTTEIE, KAy aAIKepIILTK,
SpeKeTiH 3epTTey CAVaTTBLIEIK XaBIKAPATEIK
MIHAeTTepal
TYCIHY
2001 XaTBIKAPAIIBIK Teocancu SepTreyImimK Kayincismix nes
TeppPOpPH3IMIe KapTanap TAFAELIapP, CEIHH 23aMATTEIE,
Kapchl Kypec ApPKBIIBI KAYIIICI3 ofinay OemceHIIMK
aHMaKTapIbl TYCIHIT1
AHBIKTAY
2015 EYY 5DGs AFMAKTEIE HoHe JKyfem seprrey, DKOIOTHAIGIE,
FAcahaHIBIK SKOIOTHAIBIK KAy alKepIILUIE,
ACTIIeKTLIepal CAYaTTBIIBIK ahaHapIK
TATIaYy, BIHTBIMAKTACTHIEKA
TPaHCIIEeKaPAaIBIK oayay
CV pecypcTapbiH
seprrey (ICWC)
2020 COoVID-19 ITaHmeMHIHBIH Fruiemm JleHCAVIIBIE CAKTAY
TIAH/TeMHACEI Tapaty CAYaTTBLIBIK, JKSHe aIeyMeTTIK
(IJICY) KapTanapbIH aIIeyMeTTIK- Ay ATKEePIMLTIK
3epITEY, STHKAIBIK OHTay Macenenepia
CATBICTBIPMAEI TYCIHY
TaIgay

XanbIKapanbIK YHUBIMAAPAbIH TAPUXHU AaMybl MEH OJap/AbIH dJIEMJIIK apeHalaFbl peiii Oenrii
0lp YakbITTBIK KE3€HJIEpMEH Tikeneil OailnanbicThl. bys acnekT reorpadus NmoHIHAE OKYIIbI-
JapAblH TapUXU-KEHICTIKTIK oijlay KaOiJeTiH KeTiaaipyre MyMKIHIIK Oepeni. Mbicansl, 1945
KbUIbl KypblIFaH bipikkeH ¥Ynrtrap ¥HbIMBIHBIH Maijga 0oy cebedi — ExiHmm JyHHExKy3LIiK
COFBICTaH KeWiH OeHMOITIIUNK MeH KayilCi3AiKTi cakray KaxkeTTuniri. bym nepek reorpadus
cabarbIH/Ia TAPUXH KapTaJapMeH 0ipre KOJJaHBUIBII, OKYIIBUIAPFa dJIEMIIK Te0CasiCl KYPbLUTbIM-
HBIH KaJllbINTacy TMHAMUKACKIH kepceTteni [18, 96-6.].

1992 xbutbl Puo-ne-Kaneiipona etken bB¥¥-ubiH Kopiaran opra koHe Jamy KeHIHJET1
KOH(epeHIMChl OPHBIKTHI AaMyJIbIH *kahaHAbIK ycTaHbIMaapbiH OekiTTi. Ockl OKHUFa HerisiHjae
Ka3ipri 3aMaHfbl JKOJIOTUSIBIK yHbIMIapnabiH (Mbicansl, UNEP) opeker ety OarbITTapblH
tanaayra Oonaapl. OKYIIbUIAp SKOJOTHSUIBIK KayilCi3iK, OMONOTHUSAIBIK OPTYPILTIKTI cakray,
KJIMMATTBIH ©3repyiHe KapChl Kypec CHSIKTBHI ©3€KTi TaKbIPBINTap bl KEHICTIKTIK TYpFbIIaH Oara-
nan yiipeneni. COHbIMEH Katap, ojlap op MEMJICKETTIH TaOuFaTThl KOpFay OOWBIHIIA XaJbIKapa-
JBIK MIiHAETTEMENEPiH CANbICTHIPY apKbUIBI ()YHKIIMOHAIABIK JKOHE a3aMaTTHIK CayaTThUIBIKTHI
MeHrepeni [19, 98-6.].

2001 xplnan 6actan XanblKapallblK TEppopU3Mre Kapchl kKypec Takbipbiobinaa HATO, bBYY
&KoHe Oacka yibIMIapIslH OenceHaAutirt apTThl. byl ke3eHae oKymblap Kas3ipri casicu Kapraiap
apKBUIBI TYPAKChI3 aliMaKTapAbl aHBIKTAIl, KayIlCI3AIK MaceseNepiHiH reorpadusuiblK ayKbIMbIH
TyciHe Oacrtaiifpl. ['eocascu kapTamap MEH JIepeKKe3JAep HEeTi3iHJe Talaay KYpPrizy OKYIIBIHBI
3epTTEYUIUIIK KbI3METKE TapTabl JKoHE *kahaHIbIK MpolieManap/ sl TYCIHYre MyYMKIHIIK Oepenl
[20, 45-6.].

2015 xbuibl KaObuinanran b¥¥-ubiH Typaktel gamy makcartapbl (SDGs) — reorpadus
caOarbIHIaFbl KYHBUIBIKTBIK KOHE a3aMaTThIK TOpOUE YIIiH MaHbI3/Ibl KypaiiapasiH Oipi. Opoip
MaKCaTTBhIH HaKThl allMaKTHIK JkoHE skahaHBIK actiekTiiepl 6ap. Mpicamsl, 6-makcat — «bapiara
82




A6atl amviHdarst Kaz¥I1Y XABAPIIBICHI, «XKapamblisicmaHy-zeozpadusi Folavimoapsl» cepusicol, No4(86), 2025 jxc.

KOJDKETIM/II Ta3a Cy jKOHE CAaHUTApHs» TaKbIpbIObI IIeHOepiHae oKymbuiap OpTanbiK A3Usaarsl
TPAHCIIEKAPAIIBIK CY PECypCTapblHbIH MACEJIECIH KapacTblpajabl. MyHJa XalbIKapaiblK YHbIM-
napaeiH (Mbicansl, ICWC — Cy pecypcrapbiH Oipiecinm 0ackapy KOHIHJET!T XaJIbIKapallbIK
KOMHCCHS1) poJli MEH bIHTBIMAKTACTBIK TETIKTEP1 TajAaHaabl. MyH/all )KyMbICTap OKYILbLIApIbIH
HKOJIOTHSUIBIK JKayalKepIIUTIriH apTTHIPhII KaHa KoWMail, olapIblH CHIHM OMJIAybIH, Kyiemni
3epTTey MallIbIKTapbIH JaMbITassl [21, 85-0.].

2020 xbuet COVID-19 nannemusicsl ke3inae JyHuexy3unik IeHcayblK caKTay YHBIMBIHBIH
(JACY) peni anem HazapbiHaa 001161 byt skarnaii skahaHIIbIK JeHCAYIIBIK CaKTay MacelenepiHiH
reorpadusiMeH OaillaHbICBIH HaKTH KepceTTi. Cabak OappIChIHAA MAHAESMUSHBIH Tapayly Kapra-
JapblH 3epTTey, aiiMakrap OOMBIHINA CalbICTBIPMAiIbl Talllay >Kacay *oHE YHbIMIApIbIH Jara-
PBICKA JKayall OpEeKEeTTEpiH KapacThlpy — OKYIIBUIAPABIH FHUIBIMH CayaTTBUIBIFBIH apTTHIPYMEH
Karap, OJIEyMETTIK-dTUKAJBIK oijlay KaOuteTiH ae »keruamipemi. Ocbl Tapuxu MbICATAAPIBbIH
OpKaiiChIChl OKYIIBLIAP/AbI IIBIHANBI QJIEMJIK YAepicTepMeH OaillaHbICThIpa OTHIPHIMN, reorpadus
MIOHIH OMIPJIiK MaHbBI3BI Oap OumiM Ke3iHe alHamablpanbl. JKbuimapMeH OalIaHBICTBIPBLIFAH
JICPEKTEp MEH OKHFaJIap OKYIIbUIAPABIH €CTe CAaKTayblH KCHULICTIN KaHa KOWMal, KCHICTIKTIK-
YaKbITTBIK JIOTHMKAachIH >KyHeneiai. HoTwxkecinae, OKymbulap XalblKapajblK YHbIMAAPIbl TEK
aTayJsbl KYphUIBIM PETIHIE eMeC, HAKThI TAPUXH, QJIEYMETTIK JKOHE Ire0cascH Karnailapaa opeKker
€TEeTIH KypJem Xyhe peTiHae KaObuiganapl. by omapnabiH moHAIK OiTiMiMEH Karap, a3aMaTThIK
KayarKepIIUTiK TIeH FalaMIbIK TYCIHITiH TepeHIeTyre bIknan ereai [22, 68-0.].

KopwbiTbinabl. Kazipri sxahannany yaepicinae OiniM 6epy Ma3MyHBI TeK MOHAIK OimiMMeEH
mIeKTeNin KaiaMaysl Taic. OKymbsl OOWbIHIA KEHICTIKTIK Oarmap/sl, QYHKIIMOHAIIBIK CayaTThI-
JIBIKTBI, STUKAJIBIK YCTaHBIMIAP/Ibl )KOHE a3aMaTThIK JKayalKePLIUTIKTI KAJIBIITACThIPy — MEKTEII-
Teri reorpadus MOHIHIH CTPATETUSUIBIK MIHJCTTEpiHiH OipiHe aiiHambim oTelp. OCBI TYpFbIIa
XaJIbIKapallblK YHBIMIApIbIH KBI3METIH 3epeney — reorpadus cabakTapblHbIH Ma3MYHBIH Oaiibl-
THIT KaHA KOWMaid, OKBITYIBIH TYJIFaIBIK-0aF1apIibl MOJISITIHE KOITYTe MYMKIHIIK OepeTiH THIMII
omicTeMeniK menriM 0ok Tabbutaabl. by OaFbITTa KOJIJIAHBUIFAH KapTOorpadusuIbIK-aHATUTH-
KaJIbIK, KEMCTIK >KOHE THUIOJIOTUSJIBIK SICTEp OKYLIbLIAPJbIH KEHICTIKTIK ONJIAayblH, ©MIPIIK
MaHbI3bl 0ap AepeKTepal KYpbUIbIMIAN, Tajaail Ouly JaF[IblIapblH JKOHE 9JICYMETTIK-3THKAJIBIK
Ce31MJIEPIH JaMbITAThIHbI 1JIENCHIN OTHIP.

OIIEK, B¥¥, JUIC¥, JOHECKO, Xansikapansik Kp13pu1 KpecT cusKTbl yilbIMIap/IbIH HAKThI
tapuxu koHTekcreri (1945, 1992, 2001, 2015, 2020 »xok.) KBI3METIH Tajaay apKbUIbl OKYIIBLIAp
QNIEMJIIK Treocasicu, SJKOHOMHUKAIIBIK, SKOJOTHSJIBIK JKOHE T'YMaHUTAPIIbIK YAEPICTEP/AiH MOHIH JKaH-
XKakTbl TyciHenl. MyHpmail Tanpaynap Tek Jepek IHeH ¢akTuiepal yHperyre raHa emec, Coll
aKmapaTTapMeH jKYMBIC ICTeY, CAlIbICTBIPY, Oarajay KoHe KOPBITHIH/IbI IIBIFAPy CUSKTHI KOTHUTHB-
TIK KaOLIeTTep/al AaMBITYIbIH THIMAI TocutiHe aifHananbsl. COHBIMEH Karap, Oyl YHBIMIApIbIH
KYMBICBIHA KaTBICThI OKHFaJapMEH TaHBICY, OKYILIBIHBIH TE€K ON-CaHAChIH €MeC, a3aMaTThIK CaHa-
CbIH, STUKAJIBIK JKayallKepILILIiriH, afaMrepuIlliK KYHAbUIBIKTAPBIH KAJIBIITACTBIPYFa 9CEp €TE/l.

Canansl reorpagus cabarbl OYTIHTT KYHJIE TeK TAOMFaT MEH eJiep/ii TAHBICTHIPATHIH ITOH eMEC,
on »ahaHnpIK MpolOiiemanap/bl capanaiThlH, KEHICTIKTIK JKOHE YaKBITTBIK YPAICTEpAl TYCIHAI-
PEeTiH, OKYLIBIHBI aKMapaTThIK KOHE KYHIBUIBIKTHIK TYPFBIAAH JaMbITATHIH KYpAENi QJI€yMETTiK-
FBUIBIMM TIOHTE alfHanybl THic. Bys opaiia XanbIKapaiblK YHUBIMAAPABIH PeJiH Kyieni, Kypbl-
JIBIMJIBL, KOHE MPOOJIEeMANBIK TYPFhIIaH KapacThlpy — MYFaJIIMHIH KociOM 1IeGepIliriHiH KepiHici
Oomanpl. MyHziall TOCUIMEH OKBITHUIFAH reorpadus cabarbl MEKTEN TYJETiHIH (YHKIHOHAJIBIK
CayaTThUIbIFBIH, a3aMaTThIK OCJICEHIUIITIH XKoHE eMip OOWbl OKyFa JeTeH BIHTAaChIH apTThIpyna
YJIKEH POt aTKapaibl.

3eprTey OapbIChIHAA aHBIKTATFaHIal, XaJbIKapaIbIK YIBIMIAP/b! IOHIIK Ma3MyHFa UHTErpa-
uusuiay OlpHerie OarbITTa THIMII HOTWKe Oepeni: OIpiHINEH, OKYIIBUIAPABIH KEHICTIKTIK
OaybIH KapTOrpa(usuIbIK ONICTEp apKbUIbl JAMBITY; €KIHIIIJICH, (YHKIMOHAIJBIK CayaTThl-
JIBIKTBI LIBIHAMBI ©MIPMEH OalIaHbICThl KEHCTIK TanchlpMasiap apKbUIbl KaJbIITACTHIPY; YIIIHIII-
JIeH, YibIMIap bl KbI3METIHE Kapail TONTACThIPY apKbUIbI JKYHelli oiIay bl JaMbITy; TOPTIHIIIIEH,
*ahaHJBIK KOHE YITTBHIK JCHreWaeri KYHABUIBIKTApAbl YIITACThIpa OTBIPHIN, 3THKAIBIK JKOHE
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a3aMaTThIK KY3bIpeTTepAl HbIFalTy. byn kepcerkimTep okymmbuiapasl XXI Facslp anambsl peTiHae
KaJIBINTACThIpy1a Teorpadusi MOHIHIH JICYET1 30p €KEHIH oINS Ii.

['eorpadust cabarplHAa XalbIKapajiblK YABIMAAP Typajibl OuTiM Oepy TEeK >HUIMKIONEIHSIIBIK
akrapar 0epymeH mekrenmeiai. On — oKymbuIapapl skahaHAbIK JKayarnKepuiIiKKe, TOJECPaHTThI-
JBIKKA, OCHOITHIUIIKTI cakTay wuaesuiapbiHa TopOueneyniH »oibl. COHBIMEH Karap, Kasipri
3aMaHFbl ofic-TocuiaepMer (mudpislk kaprta, Padlet, Wordwall, naTEepakTHBTI Tarceipmaap)
KaMTaMachl3 €TUINeH OYJI TaKbIPBIN OKYIIBIHBIH OCNCEHIUTITIH, 13/ICHIMITa3/IbIFbIH, TOIIEH KOHE
YKEKE JKYMBIC 1CTey KaOJICTIH apTThIpabl. ¥ATTHIK OUTIM Oepy CTaHIapThl TaJIall €TEeTIH KY3bIPET-
TUTIKTEpAiH 0achiM OOJiri Jo7 OChl OAaFBITTa JaMH TYCelli. SIFHH, XabIKapallbIK YHBIMIAP/IbI OKY —
TEK Ma3MYH €MecC, MeIarOTUKAIBIK TOCUIIEPIiH )KaHa ICHIeHI.

KopbIThIHABIIAN Kele, XalubIKapalblK YHABIMIAPIBIH KbI3METIH reorpadusi ToHI asChIHIA
KeIIeH 11 3ep/iesiey — 3aMaHayu OuTiM Oepy/IiH oiCTeMETIK KoHE Ma3MYH/IBIK MOICIIHIH MaHbI3/bI
Kypamzac Oediri. Byt GarbIT OKYIIBIHBI TEK KapTa OKyFa YHpeTIeH, eMipIiik Macenenepre Oeixain
KapaMa#ThIH, a3aMaTThIK YCTaHbIMBI MEH OJICYMETTIK JKAyalKepIIUIri »OFapbl TYJIFa eTill
TopbOueneyre xoi amasasl. OckIHAANH Ma3MyH apKbUIbI KYPTi3UIreH cabakrap MEKTeI TYJIEKTepiHiH
Oomamak KoramJa e3 OpHbIH TaOybiHa, xkahaHIBIK yaepicTepre OelimiaenyiHe >XoHe OeNCeHIl
OMIpPIIIK YCTaHBIM KaJBINTACTBIPYbIHA Heri3 Oomanel. COHIBIKTAH Oy ONICTEMENIK OarbITTHI
KEHIHEH KoJJIaHy >koHe Oitim Oepy OarapiaManapblHa €HIi3y — yaKbIT Tana0bl.
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"KACAHJIbl UHTEJIJIEKT HETIBIHJE TEOCASICATTBI OKBITY IbIH,
WHHOBAIUSUIBIK OAICTEPI

Anoamna

byn Makamaga jkacaH[pl MHTEIUIEKT TEXHOJOTMSJIAPBIH I'€0CcascaTThl OKbITY/a KOJJAHYAbIH
TEOPUSUIBIK JKOHE TMPAKTHKAJIBIK ACTEKTLIepl KapacThIpbuiabl. JKacaHIbpl MHTEIEKT TEXHOJOTHS-
JIApBIH Te0CasCaTThl OKBITYA KOJAaHy OUTIM Oepy KYWECIH KETULMIPYAIH MaHbBI3IbI OaFbITHI OOJIBII
TaObIapl. MyHIai TEXHOJOTHSIIAPABI THIMII TalgajiaHy OKYIIbUIAPABIH OUTIM aly camachlH
KaKCapThIll KaHa KoWMai, oyappl OoJsaliakTarbl Kypleli reocasicd MpoLecTepil TaljlayFa >KoHe
FBUIBIMH 3€pTTEYJIep XKYprizyre nalbiHaaiapl. COHIBIKTaH, OYJI 3epTTEY/IiH MaKCaThl - Fe0CcasCaTThl
OKBITYJ]a ’KacaHJbl MHTEIUIEKTTIH TUIMIl OMICTepiH aWKbIHIAYy >KOHE OHBIH OuliM Oepy camachlHa
BIKITAJTBIH YKaH-KaKThl TaJ1ay 00l Byl 3epTTey ®acaH/abl HHTEIUIEKT TEXHOJIOTHSIAPBIHBIH OKBITY
carachblHa BIKIAJIBIH 3ePTTEreH OTaHJIbIK JKOHE IIETeNIIK FhUIbIMU eHOekTepre Herizaenal. COHbIMEH
Karap, CABICTRIPMAIIBI TAIIAY SMICi, IOCTYPJIl OKBITY SICTEepi MEH >KacaHIbl MHTEIUICKTTI KOJIaHy
HET131HJIerT MHHOBAIMSUIBIK OICTEP CANBICTHIPBUILINT THIMIALIIr OaramaHbl. 3epTTey HOTHKECIHIE,
OimiM Oepy KyHeciHAe >KacaHAbl MHTEIUISKT KYpajJapblH THIMII TaiJajJaHy OKYIIbLIap.IbIH
TaHBIMABIK OCJICEH/UTITIH apTTHIPBIN, OJApP/bIH AHAIUTHKAIBIK KOHE 3epPTTEYIILTIK AaFAbUIapblH
JaMBITyFa MYMKIHJIK OepeTiHi aHbIkTanapl. COHBIMEH KaTap, JOCTYPIIi OKBITY 9JIicTepi MEH KacaH IbI
MHTEJJIEKTKE HETI3/EIIeH OKBITY MOJEINBAEP] CalbICTBIPBUIBII, OJAp/AbIH apTHIKIIBUIBIKTAPhl MEH
mekreynepl tannaHabl. Kazakcranna kacaHIbl HWHTEIUIEKTTI OUTIM Oepy »KyleciHe TOJBIKKaH]IbI
€HII3y YIIIH KaJpJbIK pecypcTap/bl JaMbITy, OKBITYLIBUIAPbl Jaspiay jKoHE TEXHUKAIbIK WHQpa-
KYpPbUIBIMJIBI JKETUIIPY Macenenepl KapacTolpbulpl. CoHbIMEH KaTap, KasakcraH MeH mierenmik
TOXIpUOeep/iH HeTi3iH/e jKacaH bl MHTEJUIEKTTI reocascu O11iM Oepyre MHTErpanusiay >KoJalapsbl
yebHBUIBL. OCBl Opaifa, >KacaHIpl MHTEIUIEKT TEXHOJOTHSUIAPBIH T€0CasCaTThl OKBITYFa EHTI3y
OipKaTap apTHIKIIBUIBIKTAP YCHIHFAHBIMEH, OHbI TOJIBIKKAHBI KOJIaHy YIIiH OipKaTap KUBbIHABIKTAp-
JIbI €HCEPY KaKeT. TeXHOJOTUSHBIH QJICYEeTIH THIM/II MailalaHy YIIiH OKbITYIIbUIAPAbIH OUTIKTUTITH
apTThIPY, OKYILIbLIAPFA apHAJFaH OKY OaFiapiaManapbiH OediMaey skoHe HHPPaKYPbUIBIMIbI 1aMbITY
kaxer. Conapiktad, Kaszakcranja jxkacaHIbl HMHTEIJIEKT HETI3IHIET! OKBITY >KYMECIH JaMbITyFa
OarbITTaJIFaH 1apaiap KaObUIaHFaH *Kafaaiina, OyJ1 TexHoJIorusap OutiM Oepy canachlH apTThIPBIIL,
OKYIIbUIAP/IbIH aHAJIMTUKAIIBIK JKOHE 3epTTEYIILIIK JAaFIbUIapbIH KETUAIPYre MyMKIHAIK Oepei.

Tyuiin ce30ep: acaHIbl WHTEIUIEKT, reocascaT, OuTIM Oepy, OKBITY 9JicTepi, aHAIMTUKAIBIK
olnay, YJIKeH JepeKTep, HU(PIIbIK TEXHOIOTHLIIap.
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NHHOBAIIMOHHBIE METO/IbI OBYUYEHUSA I'EOIIOJIMTUKE HA OCHOBE
HNCKYCCTBEHHOI'O MHTEJIVIEKTA

Annomauus
B naHHON cTaThe pPAacCMOTPEHBI TEOPETUYECKHE M TNPAKTUYECKUE aCHEKThl INPUMEHEHUS
TEXHOJIOTUH MCKYCCTBEHHOI'O MHTEIJIEKTA B MPENOaBaHuU I€ONOIUTUKY. [IpMeHeHne TeXHOIOTHit
HCKYCCTBEHHOTO HMHTEJUIEKTAa B IPENOJABAHUU TE€OMNOJMTUKU SIBISETCS BAXXKHBIM HAIIPAaBIECHUEM
COBEpILIEHCTBOBAHUS CUCTEMbI 00pa3oBaHusA. DPPEKTUBHOE HCIOIb30BAHUE TAKUX TEXHOJIOTUH HE
87
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TOJILKO YJTy4dlIaeT KauyecTBO OOy4YEeHHUsS YYalllMXcs, HO U TMOATOTABIMBACT UX K AHAIU3Y CIOXKHBIX
TeONOIUTUYECKHUX MPOLIECCOB B OYAYIIEM M MPOBEACHUIO HayUHBIX HcciiefoBaHuil. [loaTomy 11emnbio
JAHHOTO HMCCIIEA0BaHUs ObUTO orpeneneHre 3(h(EeKTHBHBIX METOJ0B UCKYCCTBEHHOTO WHTEJIEKTA B
O00y4eHUH TE€ONOJUTUKE M BCECTOPOHHHMI aHaiM3 ero BIUSHHUS Ha KauecTBO 0Opa3oBaHUS. ITO
uccIe0BaHNE ObUIO OCHOBAHO HA OTEYECTBEHHBIX M 3apyOEKHBIX HAYYHBIX padoTax, B KOTOPBIX
M3y4aioch BIUSHHE TEXHOJOTHM MCKYCCTBEHHOIO MHTEIIEKTa Ha KauecTBO oO0y4yenus. Kpome Ttoro,
CPaBHHMBAINCH M OLICHUBAIUCH 3((EKTUBHOCTh METOJa CPABHUTEIHHOTO aHAIN3a, HHHOBAIIMOHHBIX
METOZIOB Ha OCHOBE TPAJUIIMOHHBIX METOJIOB 00yUEHUS 1 IPUMEHEHUS] HICKYCCTBEHHOTO MHTEIIJIEKTA.
B pesynbrare uccnenoBaHUs YCTAHOBJIEHO, 4YTO 3()(EKTHBHOE HCIOIB30BAHUE CPEACTB HMCKYC-
CTBEHHOT'0 MHTEJUIEKTa B CUCTEME 00pa30BaHUs MOBBIIIACT TO3HABATENbHYIO aKTHUBHOCTD YJallUXCs
U TI03BOJISIET UM pa3BUBaTh aHAIMTUYECKHE U MCCIeloBaTelbCKUe HaBblkUM. Kpome Toro, cpaBHH-
BaJINUCh TPAAMIMOHHBIE METOJbl OOy4YeHHs] U MOJENd OOy4YeHHs] Ha OCHOBE HCKYCCTBEHHOIO
UHTEJUIEKTa, a TAKKE AHAJIM3UPOBAIUCH UX IMPEUMYILECTBA W OrpaHuueHus. s MOJIHOLIEHHOTO
BHE/IPEHHS ICKYCCTBEHHOT'O MHTEIUIEKTa B CUCTeMy oOpa3oBaHus B Kazaxcrane ObUIM pacCMOTpPEHBI
BOIPOCHI PA3BUTHUSA KaJPOBBIX PECYpPCOB, IMOJAIOTOBKH IIPENoJaBaTeNieil W COBEPIICHCTBOBAHUS
TeXHU4YecKor HHPpacTpykTyphl. Takke ObUTM MPEATIOKEHBI IMyTH WHTETPALUU HCKYCCTBEHHOTO
MHTEJUIEKTa B TEONOJUTUYECKOEe 00pa30BaHNE HA OCHOBE Ka3aXCTAaHCKOIO U 3apyOeXHOro ombiTa. B
9TOM CBSI3M, XOTS BHEAPEHHE TEXHOJOTMH HMCKYCCTBEHHOTO HMHTEJIEKTa B T'EOMOIUTHYECKOE
o0yyeHHe mpeayaraeT psja MPEUMYIIECTB, A €ro IOJHOLUEHHOIO INPUMEHEHUS HEOOXOIUMO
peonoNieTh psan  TpyAHocTed. UYUToObl >(PQPEeKTHBHO HCMONB30BaTh IMOTEHLMAN TEXHOJIOTHIHA,
HEOOXOJMMO TMOBBIMIATh KBATM(HUKAIMIO PENoAaBaTesel, aqanTHpoBaTh yueOHbIe TPOrPaMMBbI IS
yyalmuxcsi ¥ pa3BuBaTh HH(ppacTpykTypy. [loaTomMy B ciiyuae MpuUHATUS Mep, HANpaBiICHHBIX Ha
pa3BUTHE CUCTEMBI OOY4YEHHsS Ha OCHOBE MCKYCCTBEHHOro MHTeJIeKTa B KazaxcraHe, 3TW TeXHO-
JIOTUM TIO3BOJISIT TIOBBICUTH KAuyeCTBO OOpa30OBaHMsI U YIYUIIWTh AHATUTUYECKHE M HCCIEeI0Ba-
TEJNbCKUE HABBIKU yUalllUXCH.

Knrwueewile cnoea: ucKkycCTBEHHbBIN MHTEIIIEKT, T€ONOIUTHKA, 00pa3oBaHKe, METObI 00y4eHus,
AQHAJIMTUYECKOE MBIIIEHUE, OOJIbIINE JaHHbIE, [IU(PPOBbIE TEXHOIOTUH.

M.Utegenova ! . Y.Issakov I
! Abai Kazakh National Pedagogical University, Almaty, Kazakhstan
e-mail: erlan.issakov@gmail.com

INNOVATIVE METHODS OF TEACHING GEOPOLITICS BASED ON ARTIFICIAL
INTELLIGENCE

Abstract

This article examines the theoretical and practical aspects of the use of artificial intelligence
technologies in teaching geopolitics. The use of artificial intelligence technologies in teaching
geopolitics is an important area for improving the education system. The effective use of such
technologies not only improves the quality of students' education, but also prepares them for
analyzing complex geopolitical processes in the future and conducting scientific research. Therefore,
the purpose of this study was to identify effective artificial intelligence methods in teaching
geopolitics and to comprehensively analyze its impact on the quality of education. This study was
based on domestic and foreign scientific papers that examined the impact of artificial intelligence
technologies on the quality of learning. In addition, the effectiveness of the comparative analysis
method, innovative methods based on traditional teaching methods and the use of artificial
intelligence were compared and evaluated. As a result of the study, it was found that the effective use
of artificial intelligence in the education system increases the cognitive activity of students and allows
them to develop analytical and research skills. In addition, traditional teaching methods and artificial
intelligence-based learning models were compared, as well as their advantages and limitations were

analyzed. For the full implementation of artificial intelligence in the education system in Kazakhstan,
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issues of human resource development, teacher training and technical infrastructure improvement
were considered. Ways of integrating artificial intelligence into geopolitical education based on
Kazakh and foreign experience were also proposed. In this regard, although the introduction of
artificial intelligence technologies into geopolitical education offers a number of advantages, a
number of difficulties must be overcome for its full application. In order to effectively use the
potential of technology, it is necessary to improve the skills of teachers, adapt curricula for students,
and develop infrastructure. Therefore, if measures are taken to develop an artificial intelligence-based
learning system in Kazakhstan, these technologies will improve the quality of education and improve
students' analytical and research skills.

Keywords: artificial intelligence, geopolitics, education, teaching methods, analytical thinking,
big data, digital technologies.

Kipicne. Kazipri sxahangany sxarnaiibinga mu@piblK TEXHOIOTHUIAPABIH OlniM Oepy xyiiecine
BIKIAIBI KapKbIHIBI apTyaa. OKBITYABIH THIMAUITIH apTThIpy, OUTIM amyliblIapasH J1epOecTirid
JaMBITY KOHE OJapJbIH CHIHM Oiylay KaOUIeTTEepiH >KETUIIIpy MaKCaThIHIA >KaCaHIbl WHTEIUICKT
(OKM) xypannmapblH KOJJaHY ©3€KTI Mocele peTiHAe KapacThpbulyda. Ocipece, Kypaeni opi
KOIKBIPJIBI canaiapAbiH Oipi Oombim TaObUIaTBIH reocasicarThl OKbpiTyna KW TexHonorussapeixa
MHTErpanusiay — 6i1iM Oepy canachlH >KaKcapTyIbIH HHHOBAIUSUIIBIK OaFbITTapbIHBIH Oipi.

['eocasicaT — Tapuxu, SKOHOMUKAJIBIK, JJICYMETTIK JKOHE CasicH (paKTOpIap/IbIH ©3apa bIKIaJac-
TBIFBIH 3€pTTEHTIH cana OOJFaHIBIKTaH, OHbI THUIMII OKBITY 3aMaHayd TEXHOJIOTHUSIIAPIbI, aTarl
aifiTkanna, ynkeH nepekrepai (Big Data) tanmay, HEHpOHIBIK JKeijep, KapTorpadusiIblk MOIETb-
Iey JkoHe Oomxampaay omictepiH Kaxer ereni [1]. JKacanmbl MHTENNIEKTTIH oJeyeTi reocascu
ypaictepai TepeH TYCiHyre, IepeKTepli BU3yallM3alusulay apKbUIbl CapanTaMaliblK OWJayabl
JaMBITYFa JKOHE KypJlell KOHLENIHUAIap/bl ®KEHIT MeHrepyre MyMKiHaik oepeni. COHbIMEH Kartap,
KU werizinmeri Kypaugap OKBITYIBIH JepOSCTeHIIPIAreH MOJIENIH YCBIHY apKbUIbl 9pOip OimiM
QITYIIBIHBIH KOKETTUTIKTepiHe OeiimMaene anaibl.

byrinri Tapma KasakcranubeiH OutiM Oepy Jkyieci >KaHapThUIFAaH Ma3MyHFa Kelnyne, Oyl
OKYIIBLIAP/IBIH 3€PTTEYIIUTIK JaFAbUIAPbIH, AaHATUTHKAIBIK KaOLETTepiH KOHE aKMapaTeH KYMBbIC
ICTey KY3BIPETTUIINH apTThIpyasl Kezneial. OcbifaH OaillaHBICTBI, IeocascaTThl OKBITY/aA
WHTEPAKTHUBTI o/IiCTEP/i, aKMapaTThIK-KOMMYHHUKAIUSIIBIK TEXHOIOTUsNIAp 6! skoHe XKW HeriziHaeri
o11iM Gepy maTdopMaiapblH THIM/II TAHAANaHy — YaKbIT Tanaos! [2]. Byl ”HHOBaMSUTBIK ToCUIAEp
JOCTYPJl OKBITY OICTEpIMEH CaNbICTBIpFaHJa OKYIIBUIAPBIH IOHIEe JIET€H KbI3bIFYIIBUIBIFbIH
apTTHIPHIN KaHa KOMMaid, 0JapAbIH MPAKTHKAIBIK KY3BIPETTEPiH NaMBITyFa BIKIA €TEI.

Ocsl 3epTTeyaiH MaKcaThl — reocasicaTThl OKBITY/A JKacaHAbl MHTEJUIEKTTIH THIMJI oJicTepiH
allKpIH/ay ’KOHE OHBIH OUTIM Oepy calachlHa BIKMAJBIH JKaH-KaKThl Tajaay. Ockl MakcaTKa KeTy
YIIiH Kelleci MiHAeTTep KOUBUIJIBL:

1. XKacanapl MHTEIUIEKTTIH OUTIM Oepy cajlachlHJa KOJAAHBLIY MYMKIHIIKTEPIH TEOPHSUIBIK
’KOHE MPAKTUKAJIBIK TYPFBIJIaH 3epAeiey;

2. T'eocascaT TOHIH OKBITYIBIH >KaHAPTBUIFAaH Ma3MYHBIHIAFbl HWHHOBAIMSIIBIK OIicTEpIi
caparray;

3. XKacanapl HMHTEJUIEKT HETri31HJE KOJJAAHBUIATBIH OKBITY KYpalJapblHbIH (MHTEPAKTUBTI
KapTajap, aBTOMATTAHJIBIPBUIFAH Tajjaay >KyiHenepi, MallWHAIBIK OKBITY alropuTMiepi) Oimim
aTyIIbUIapAbIH KOTHUTUBTIK JaMybIHA oCepiH Oaranay;

4. TeocascaTThl OKBITYAA >XKacaHAbl MHTEJUICKTTI THIMII MaiijanaHy OOMBIHIIA OiCTEMEINiK
YCBIHBICTAp d3IpJiey.

3epTTey HOTIKENepl reocasicu OuUTIM Oepyal >KeTUIIIPYIIH TEOPUSUIBIK KOHE MPAKTUKAIBIK
HEri3JIepiH KaJbINTacThlpyFa, coHaaii-ak KW TexHomorusuiapslH OKy yAepiciHe THUIMII UHTerpa-
1usIay OOMBIHIIA FRUTBIMU-9/IICTEMENIK YChIHBICTAp a3ipieyre MyMKiHAiK Oepeni. CoHbIMEH KaTap,
aJIbIHFaH KOPBITBIHIBUIAD OimiM Oepy »KyileciH HUPpIaHABIPY CTpaTeruschblHa YJieC KOCHIII,
Kazakcranaarsl reorpadus sxoHe reocasicaT MOHJICPIH OKBITYIBIH jKaHA MapaurMachiH J1aMbITyFa
CEIITITIH TUTI3El.
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3epTTey KOpCeTKEeH IeH, xKacaHabl HHTEIUIEKT TEXHOJIOTHIIAPbIH T€0CcascaTThl OKBITY1a KOJia-
HY OKYIIBUIAPbIH KOTHUTHUBTIK KaOUIETTEPiH AaMBITYFa, OKBITY YAEPICIH XKEKEIeICHAIPYTe KOHE
AHAJMTHUKAJIIBIK OMJIay JEHIeHiH KaKcapTyra alTapibIKTail biKman eremi. KacaHIbl MHTEIJICKT
JOCTYPIIl QICTEPMEH CaJIBICTBIPFaHAA OKY MaTepHalJapblH TUIMAIPEK YCBIHYFa, OKYIUbLIAPIbIH
TaHBIMJIBIK OCJICEH/IUIITIH apTThIPyFa JKOHE OJIApJbIH 3ePTTEYIILIIK TaFIbUIaphIH KETUIIIPYTe
MYMKiHAIK Oepeni. ['eocascaTThl OKBITYIBIH 3aMaHayd OMICTEpl KOHE >KAaCaHIbl HMHTEIICKTTIH
OJIApIbIH THIMJIUTITIH apTTRIPYJAAFbl POl aUKbIHIAIIEL. 3epTTey OapbhIChIH/IA KACaH/Ibl MHTEIUICKTTI
WHTETpaysuIayblH OipHEIIe 3aMaHayH dJIICTepi KapacThIpbUIabl. bipiHIIiieH, TaOuru TUIIl OHIey
Herizinzeri xyienep, mpicansl, ChatGPT, okymbuiapIblH OKy MaTepUalblH UTEpYiH >KEHUIIETII,
OJIapMEH HWHTEPaKTHUBTI IHAJIOT OpHATY apKbUIbl OKBITY YACpiCiH >kekeneHaipeni. ExiHummeH,
reoaHauTukanblK Twiarpopmanap (Google Earth, ArcGIS, Tableau) KeHICTIKTIK AepekTepmi
BH3yaJIM3aIUsyIayFa KOHE CasiICU-DKOHOMHUKAJIBIK YPIICTEpAl MOJenbAeyre MYMKIHIIK Oepemi [3].
YuriHoriieH, HeHpOHABIK JKEiJIep MEH MAaIlMHAIBIK OKBITY alTOpPHTMJIEpl AEpEeKTepai Tajjiar,
BIKTUMaJ  clLeHapuiliepai Ooipkay apKbUlbl — OKYIUBUIAPABIH — 3€pTTEYUIUNK  JaFbLIapblH
KaJIBIITACTBIPYFa CENTIriH THTI3e/i.

Marepuangap MeH aaicrep. by 3epTrey jKyMbICHI reocascaTTbl OKbITYJa YKacaHIbl MHTEI-
JEKTT1 KOJJIAHYABIH THIMIUITIH aHBIKTay MaKcaThIHIA OipHEIIe FRUIBIMH OiCTEp/i Mai anaHyabl
Ke3leial. AnibIMeH, ofe0ueTTepre Moy apKbUIbl JKacaHAbl MHTEJUICKTTIH OlliM Oepy caiachiH-
JaFbl KOJJIAHBICBI MEH OHBIH apTHIKIIBUIBIKTAPHI KapacTHIPbUIIABI. Bysl momy jkacaHabl MHTEIUICKT
TEXHOJIOTUSIAPBIHBIH OKBITY CalachblHAa BIKMAJIbIH 3€PTTETeH OTAHIBIK JKOHE LIETENJIIK FbUIBIMU
erOekrepre Herizaenai. CanbICTRIpMaNIBI TajAay oMdiCI apKbUIbl JOCTYPJIl OKBITY OMIiCTEpi MEH
’KacaHAbl MHTEJJIEKTTI KOJJIaHy HETi31HJerl MHHOBALUSUIBIK OJICTEpP CaJbICTBIPBUIBIN, OJapIbIH
TriMaTITi O6arananael. COHBIMEH Katap, SKCIIEPUMEHTTIK OKBITY TOXKIpHUOeIepi *Kypri3iiin, xKacaH-
JIbl MHTEJUIEKTTI KOJIIaHy HOTHIKECIHJIE OKYIIBUIAPJBbIH OKY JKETICTIKTEpiHE acepl KapacThIPbUIIBL.
[lemarorukanslk OaKpUIay ofici AapKbUIBI OKBITY OapbICBIHIA OKYIIBLIAPABIH —OeNCeH ITIrI,
MaTepHalibl MEHIepy ACHIe1 KoHe oJIap/IblH jKaHa TEXHOJIOTUsIapAbl KaOblIAaybl 3epTTENIl.

3eprTey OapbIChIH/IAa KOJJaHBUIFAH HETI3I aKmapaT Ke3/Aepl FhUIBIMM Makajanap, Ou1iM Oepy
CTaHJApTTApPHl, )KaCaH/Ibl HHTEIJIEKT Kypangapbl MeH Iuiatdopmanapsl 0oiabl. FelIbIMU Makananap
MEeH MOHOTrpadusuiap *acaH[bl MHTEIUIEKT TEXHOJIOTHSUIAPBIHBIH OKBITY YIEpPICIHJErT THIMAUIII
TypaJibl TEOPHSUIBIK Herizaeme ycbiHabl. Kasakcran PecnyOnukachiHblH O11iM Oepy cTaHIapTTaphl
reorpaus KoHE reocascar MOHJIEPIH OKBITYJarbl HEri3rl TajanTaplbl ailKbIHIayFa KOMEKTECTI.
CoHbIMEH Karap, )KacaH/1bl UHTEJIJIEKT MaTdopManapsl 3epTTey 00beKTicl peTiHe KapacThIPbUIBIII,
OJIapbIH OKBITY/IaFbl MYMKIHIKTEP1 TaJIIaH]IbI.

3epTTey OapbIChIHa KapacThIPbUIFaH jKacaH/lbl MHTEIJIEKT TEXHOJOTHsUIaphl OipHelIe caHaTKa
6eminal. Taburu TUII eHAEY KoHE TeHepauusuiay xkyihenepi, Mpicaibl, ChatGPT, oKy marepuaibiH
aBTOMATTaHABIPYFa, KYpJeNi TaKbIpbIOTApAbl TYCIHIIPYre >oHE OKYILIBUIAPJBIH CYpaKTapblHA
xKezen kayarn Oepyre MyMKiHAIK Oepeai. HelipoHabIK *xeniiep OKyIIbUIapAbIH OKY YpaAICiH Oeiim-
Jieyre, JKeKe OKYy TpAaeKTOpHsUIapblH KYpyFa >KOHE oJapAblH OuTiM JeHreiiH Oaramayra KoJjjaa-
Hbe1aasl. KocwiMina sxoHe BupTyanabl mbHABIK (AR/VR) TexHonorusinapel reocascu KapTanapabl
MHTEPAKTHBTI TypJe 3epTTeyre, Tapuxu okuranapiasl 3D ¢dopmarbiHaa KaidTa Kypyra jKoHe KeHic-
TIKTIK Tajljay Kyprizyre MyMkinaik o6epexi. Big Data sxone Learning Analytics TeXHOJIOTHsIIaphI
OKYIIBUIAP/IBIH YJTEpiMiH TalAay, oJlapblH OUTIM ay YpZiciH Oakpliay jKoHE JepeKTep HeTi3iHJe
OKBITY 9[ICTEMECIH XKETUTIPY YIIiH KOJJaHBLIA b,

Ochbl oicTep MEH TEXHOJIOTHSUIAp/bl KOJIJaHYy HOTHIKECIHJE ajbIHFaH JIEpPeKTep 3epTTeyiH
Kellecl Ke3eHACPIHAe TaJJIaHa bl KOHE OJIap/IbIH I'eocasicaTThl OKBITYAAFbl THIMIUTITI KaH-KaKThI
OaralaHabl.

3eprrey KonaeB kanaceinaarsl "Kazak opra mekren-nuueii" KMM-1iH 104 oKymibIchl KaTbic-
ThI: OIpiHII A CBIHBII XoHE €KIHII b ChIHBIN JOCTYpIIi OKBITY JIiCTEpiH KoJiaHca, yiiHI B xone
TopTiHIII [ CRIHBITITAp JKacaH 1Bl MHTEJUIEKT HET131HAET1 OKBITY KYpaAapblH MaiJaaH bl

Hormkenep. JKacanabl MHTEIUIEKT HETi3iHAE KOJIJjaHyFa OOJaThlH HMHHOBALMSUIBIK OKBITY
MOJIENIbJIEPl MEH 9JlicTeMeNiepl aHbIKTaNAbl. JKacaH1bl HHTEIIEKTTI OKBITY YIEpICIHE €HT13y apKbLIbI
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OipHeIlle WMHHOBAIMSJIBIK JicTEMeNiep YCHIHBULABL bipiHIIici, reocascaTTbl OKBITYFa apHAJFaH
MHTEPAKTUBTI CUMYJISLUSAIAP, BUPTYaAIAbl KOHE KOCHIMILA HIBIHIBIK TEXHOJIOTHSJIAPhIH Maliganany
apKBUTBI TAPUXH JKOHE Ka3ipri 3aMaHFbI Te€0CasiCH KaKTHIFBICTAp/IbI MOJCTbACY. EKiHIIici, MammHa-
JIBIK OKBITY aJITOPUTMIIEP] apKbUIbI reocasicu Oomkamaay, Python sxone R Herizinze 3KOHOMUKAIIBIK,
AeMorpadusUTBIK KOHE CasCH TEHACHUMSUIApbl Taijgay. YIIHIICI, aJanTUBTI OKBITY Iiardopma-
napbl (Coursera Al, Squirrel Al) oxkymbuiapablH JK€KE€ OKY TPAaeKTOPHSUIAPBIH aBTOMATTHI TYPIE
KaJIBIITACTHIPY KOHE OJIapblH YIrepiMiH OaKbUiay MaKcaThiHIa KOJIIaHbUIb! (kecte 1) [4].

Kecme 1. Teocascammul  oKbimyOoa KOAOQHLLIAMbIH —He2i32i HACAHObl  UHMENLIeKM
MEexXHON02UANAPbI
Texuosorus DYHKIMSACHI OKpbITYIa KOJJIAHBLIYBI

MoTiH reHepanuschl xkoHe cypakrapra | Kypmeni — TakpIpbITapiisi CiHTIpY,

ChatGPT, Bard patt Ypaxtap YPA KBIp PARL - TYCIHAIPY
xayarn oepy MEPCOHATIM3ALMSUIAHFaH OKbITY
Kaprorpadusuist Tanaa xoHe | I'eocasicn esrepicrepai KapTazga

ArcGIS, Google Earth prorpad K ey | O3repIcTepa praj
BU3YyaJTH3aIHs KOPCETY, KEHICTIKTIK Tajlaay Kypri3y

VR/AR  (BupTyanusl
Bupryanapl MOJIENBACY koHe | Tapuxu KoHE 3aMaHayd TIeocasiCh

7KOHC KOCHIMITA HUHTC aKTI/IBTi OKBIT KaKTbIFbICTapAbl UMUTALIHUAIA

ITBIH/IBIK) p y P y

. . leocasicu  TenneHUMsIAapAbl  OOMKa
Big Data JKOHE | YJIKEH JEpEeKTepl Tallay >KSHE OKBITY AICHIL P Y
Learning Analytics YpAiciH Oakpuiay Aiepeicrepre HerisAeren HHetiM
KaObLIIAY

Heiiponneik  sxeminep Casicu, SKOHOMMUKAJIBIK, JKOHE
ABTOMATTaHABIPBUIFAH Talgay >KOHE . . .

JKOHE MallIMHaIbIK QIEYMETTIK  YPHICTEPAIH  BIKTAMAI
OoInKaM xacay .

okpITy (ML) CLICHAPUIIEPIH KYPY

ApnantusTi OKBITY

aTdopmanapsl Oky ypmiciH >xekemeneHaipy xoHe | OKymbUIapasH OLTiM TeHrerdiHe corkec

(Coursera Al, Squirrel | aBroMarTanIBIpy OKBITY TPACKTOPHUSUIAPBIH KYPYy

AD

DKCHEepUMEHTTIK 3epTTeyliep MEH TOXKIPUOETIK OKBITY HOTHXKeNepi >KacaHAbl MHTEIUICKTTIH
OUIIM camacblHa 9CEpiH allKbIHIayFa MYMKIHJIK Oep/i. 3epTrey asichlHa SKCIIEPUMEHTTIK OKbITY
o/lici KOJJIAaHBUIBIN, OKYIIBIIAPBIH OKY YATepiMiHe KacaH/bl MHTEJIEKTTIH BIKMAaIbl OaralaHbl.
3eprreyre Konaes kanaceingarsl "Kazak opra mekren-nuneii" KMM-TiH 104 oKyIIbICH KaTHICTHI:
OipiHIII A CBIHBIN JKOHE €KIHII b CBIHBIN JOCTYpiIi OKBITY 9JIICTEpiH KojjgaHca, yuiHi B jkxone
TopTiHII [ CHIHBINTAp JKAacaHIbl MHTEIUVIEKT HETI3IHIErT OKBITY KYpaJlJapblH TaWJalaH/Ibl.
Hotwxenepre cyiieHe OTBIPHIN, >KacaHbl UHTEIJIEKTIIEH OKBITBUIFAH CHIHBINTAFbl OKYIIBLIAp OKY
MaTepuajblH TYCIHY KbUIIamMabIFbl OoitbiHIIa 30%-Fa jxoFapbl HOTHXKE KepceTTi. CoHbIMEH KaTap,
OKYIIBUIAP/JIbIH AHAIUTHKAIBIK Oilay KaOijleTTepiHiH *akcapybl 35%-Fa apTKaHbl aHBIKTAJIbI.
[IoHre nereH KbI3BIFYHIBUIBIK JAEHIEil JOCTYpJli OKBITY ChIHBIOBIMEH canbicThipranaa 50%-fa
JKOFapbLIaFaHbl Tipkeni (cyper 1).
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TyCiHY XblNAaMAabIFbl

AHanuTukanslk ofinay kabineti

MaHre AereH Kbi3bIFYLIbILIK,

78%

OKy MaTepwasbiH MeHrepyre Kemek

OKyOblH, MHTEpakTUBTIAIMI

JarbiHABIK YaKBITBIHBIH KBICKAPYBI

0 10 20 30 40 50 60 70 80
6cim (%)

Cypem 1 - JKacanovl unmeniexmmiy OiiM canacvlia acepi mypaivl IKCHEPUMEHM HaMuicenepi

OKymbUTapAbIH KaObUIIay JEHICHiH apTThIPYIAFbl JKAacaH/Ibl WHTEIUICKTTIH BIKIAIB alKbIH-
nanasl. CayanHaMma HOTHXKeNepl KepceTKeH e, 78% OKyIIbl xKacaH bl HHTEJUIEKTTIH OKY MaTepHa-
JIBIH MEHTepyre KOMeKTecKeHiH, 67%-b1 Al TeXHONOTHSIIAPBI OKY YIEPiCiH KBI3BIKTHI Opi HHTEPAK-
TUBTI eTeTiHiH aTan oTTi. Big Data HeriziHzeri oKbITYy 9/icTepl OKYIIBUIAPABIH AEPEKTEP/Il Talaay
JIAFIbUIAPBIH JKETUIIIPYre OH ocep eTKeHi aHbIKTaael. COHBIMEH KaTap, JKacaH/bl MHTEJUICKTTIH
KOJIJaHbUTYBl cabakTapra JalbIHIBIK YaKbITBIHBIH 25%-Fa KbICKapyblHa bIKHal eTTi, cebeOi
OKYIIBUIApFa KYPAET MaTepruaap MHTEPAKTHBTI ()OPMATTa YCHIHBIIIBIL.

Backa 3epTTeyinepMeH CalbICThIPY JKOHE XaJbIKapaliblK TOXKIpUOe TYPFhICBIHAH KapacThIpFaHaa,
Oi3miH 3eprrey HoTKenepi xahaunmelk TpeHnrepmen yitneceni. CtdoH(OpP YHHUBEPCHUTETiHIH
3epTTeyl JKacaH/lbl MHTEIJIEKT KOMETIMEH OKBITY/AbIH CTYACHTTEpAIH OKYy YJrepiMiHEe OH ocepiH
TUTI3ETiHIH KOPCETTI, aTan alTKaH/a, KOTHUTUBTIK Ka0OimeTTep i naMbiTyaa Al TeXHOJIOTHSITAphIH
KOJIJaHy CTYJISHTTEpJiH MpoOJieMallblK Oijlay JKOHE JEepeKTEepMEH MXYMBIC ICTey JaFblIapblH
KaKCcapTaThIHBI aHBIKTANH [5,6]. Conpaii-ak, ['apBapa yHUBEpCcUTETiHIH OlTiM Oepy calachiHAaFbl
3epTTeysepl JKacaH bl HHTEJJIEKT HETi31Her JepOecTeHAIpUIreH OKbITY *KyHenepi OKy THIMILIITH
apTTHIPBIN KaHa KOWMal, OKYIIBUIApJBIH MoHre AereH bIHTachiH 40%-Fa >KOFapbUIaTaTHIHBIH
KepcerTi [7].

3epTTey HOTIIKENEPi KacaH (bl MHTEIUIEKT TEXHOJIOTHSIIAPBIH T'e0casicaTThl OKBITY/A Maianany
TUIMIUTITIH JIQNEN/EH, OJIap/blH OKYIIBUIAPAbIH aHATHTHKAIBIK JKOHE 3€pTTEYIILTIK JaFAbUIapbIH
JIaMBITyJla MaHBI3JIbI POJ aTKapaThIHBIH KepceTTi. by omicTepaiH KeHIHEH eHri3iinyi OimiM Oepy
MPOIIECIH NepCOHANM3ANMATIAYFa, OKY YITEpIMiH apTThIPYFa *KoHE 3aMaHayH HU(PIIBIK TEXHOIOTHs -
JlapFa HETI3/IeNTeH OKBITY JKYHECIH XKEeTIAIPYre MYMKIHIIK Oepe/i.

Tankbliay. JKacaHabl MHTEIEKT TEXHOJOTHSUIAPBIH T€0cascaTThl OKBITYJa KOJAAaHy OuTiM
Oepy KYHMeCiHIH camachlH apTThIpyFa OarbITTAIFaH MHHOBAIMSJIBIK KajaM OOJbIN TaObUIaabl. by
TEXHOJIOTUSIAP OKY YEpICiH jKeKelleneHaipy, O11iM alylblIapAblH aHAJUTUKAJIBIK KaOlaeTTepiH
JIaMBITY JKOHE aKMapaTThIK PecypcTap bl THIM/II MMaif1aJaHy MYMKIHIIKTEPiH KeHenTeni. [lereamen,
JKacaHJbl WMHTEJUIEKTTIH apTHIKIIBUIBIKTapbIMEH KaTap Oenrii Oip mekteynepi ae Gap. OHBIH
HETI3T1 apTHIKIIBUIBIKTAPBIHBIH O1pl — OKY MaTepHalIbIH OCHIMIEY JKOHE JKEKE OKBITY TPACKTOPHSI-
JapelH KYpy MYMKIHAIT [8]. MammHanblK OKBITY aqropUTMAEpl MEH HEHpPOHJBIK JKelijgep OutiM
ATYIIBUIAPABIH YIATEPIMIH TaJIIail OTBIPHII, OJIAPMABIH OUTIM JEHTeiiHe COMKec TarchipMaiap MeH
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MaTepuanaapabl yceiHa anansl. COHBIMEH Karap, JKacaHIbl MHTEIUIEKT HEri3iHjaeri Kypaigap
aKImapaTThl XbUIJAM OHJEYre >kKoHe YJIKeH nepekrepmeH (Big Data) skyMbic icTeyre MyMKIHIIK
Oepemi, Oyi1 ©3 Ke3erinje reocascu YpAiCTepAl MOIETbACY MEH TalayJa MaHbI3Abl POIl aTKapabl.
OxkpiTyna VR/AR TexHOnorusmapsiH, reokeHICTIKTIK Tanmayasl (ArcGIS, Google Earth), Taburu
tinai exaey moxaenbaepin (ChatGPT, Bard), cascu jkoHe 3KOHOMHUKAJBIK OoJhKamaay KyWelnepiH
€HT13y apKbUIbl OKYIIBUIAPIBIH OKY HOTHKEJIEPIH alTapibIKTal jxakcapTyra 6omaasl [9].

Jacanapl MHTEIEKT TEXHOJIOTHUIAPBIHBIH Oenrimi Oip mekteynepi ne OGap. bipinmiines,
OJIApJIbIH THIMJI1 KYMBIC 1CTEY1 YIIIH canajibl JepeKTep KaKeT, ajl reocascaT CeKUIIl Kypaeli canaaa
Oyl IepeKTepAiH KOJDKETIMIUIIIT MEH HAaKTBUIBIFBI OpIaiibIM KOorFapbl Oona Oepmeiimi. ExinmmineH,
KacaHIbl MHTEJUIEKTTIH aJTOpUTMAEPl CasCU XKoHE JJICYMETTIK (akTopiapIbl TOJBIKTAal ecKepe
anMaiiipl, cebebi omap Tek Koima Oap JepeKkTep HeriziHae OoibkaMm jKacalabl JKoHE KehOip
CyOBEKTUBTI (haKkTOpiap/bl €Cenke ajxy MYMKIHZIr IIeKTeysdi. YIIHIIACH, TEXHOJOTHSIap/IbIH
JaMybIHA KapamacTas, ajfaM (hakTopbl MEH OKBITYIIBIHBIH POl 9Jli JIe MaHbBI3IbI OOJIBII Kajia Oepei,
eliTkeH1 OlTiM Oepy yaepicl TeK akmapar OepyMeH FaHa IIEeKTeIMEe i, COHBIMEH KaTap ChIHU Oilnay,
HiKip aMacy oHe MPAKTUKAJIBIK JTaFIbUIap bl KB TACTHIPYAbI KaMTH b [ 10].

['eocascaTTbl OKBITYAA KacaHIbl MHTEJUIEKTTI KOJAAHY EPEKIICTIKTepl MEH KHUBIHABIKTaphl 1a
alKpIHIAABL. ['eocasicar Kypaeni opi KONKBIPJIbI cajla OOJIFaH/IBIKTaH, OHBIH OKBITBUTYBIH/IA JEpPeK-
Tepal Tangay, TapuXU KOHE AKOHOMHKAIBIK (DaKTOpIapAbl €CENKe aly MaHbI3/Ibl OPbIH alajbl.
JKacanapl MHTEIUIEKT HeTi3iHAer Kypangap Oyl yAepicTi OHTaiIaHAbIpyFa MYMKIHIIK OepreHiMeH,
onapAbl OKBITY *YHeciHe TOJBIKKAHIbl €Hri3y OipkaTap macenenepai Tyabipanasl [11]. bipinmigen,
OKBITYIIBUTAP/IBIH JKaCaH/bl MHTEJUICKT TEXHOJIOTUSUIAPBIH KOJJAHYFa JIETeH TaWBIHIBIFBI OPTYPIi
neHreiie 6omysl MyMKiH. KeliOip OKBITYIIBLIAp JKaHA TEXHOJOTHsIIapra Te3 OeliMence, OacKanapsbl
OJlapFa CEHIMCI3IIK TaHBITHIN, JJCTYPJl OKBITY OMICTEpiH apThIK Keperdi. EkiHmriieH, oKymsuiap
apachIH/IaFbl TEXHOJOTHSUIBIK TEHCI3IIK T€ MaHbI3IbI (pakTop O0bIN TaObLIa b, ce0e1 OapIIbIK OlTiM
aymIsIapaa KOFapbl TEXHOJOTUSIIBIK KYpaliapFa JKOHE HWHTEPHETKE TEHICH KOJDKETIMIUIIK
OonMaybl MYMKiH. YIIIHIIIJIEH, >KacaHAbl HMHTEJJICKT Heri3iHzaeri rardopManapiblH KeIIiIir
arpUIIIBIH TUTIH/AE KacaJFaH/AbIKTaH, Ka3aK TUIHAE OKbITya Oenrial Oip KUBIHIBIKTAP TYbIHAAYBI
MYMKiH [12]. By MoceneHi menry yiriH aHa TUliHAe *yMbIc icTeiTiH Al mnardopmanapelH JaMbITy,
KOJIJaHbICTaFbl Oar/apiamanap/pl Kazak TUllHE OeiliMzey *oHE OKBITYIIbUIAP YINIH KONTiIal
KypaJigap/ibl o3ipiaey MaHbI3bl (CYpeT 2).

VR/AR kypangapbl
VR/AR kypangapbl

Tingik kepeprinepi
Wewy Kypangapsl
TEXHOMOTHUATBIK,
MHTErpaLMACHl WOoFaphbl,
Bipak, TiMAiniri Temen.

Herisri oKy Kypangapbl
TEXHOMOTHATBIK,
WHTErPaLMACkl TEMEH
WaHe THIMAINITT ae
TEMEH.

S

TEXHONOTUANBIK,
MHTErPaUMACHl TEMEH
Gonca na, TMiMAi.

ApanTUBTI OKbITY
yWenepi

AfanTUBTI OKbITY
WYyAenepi wofapbl
THIMAINIK NeH
KOomKeTiMainikTi
KamTamackl3 eTeqi.

Cypem 2 - JKacanovl unmeniekmmi 2eocasicammasi OKblmyoa KOA0AHY
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Kazakcran meH metenmik OuniM Oepy skKyienepiHae »XacaHIbl MHTEUICKTTI WHTETpauusiay
YPIICTEPIH CaNBICTBIPY apKbUIbI OJApbIH albIPMAIIBUIBIKTAphl MEH YKCACTHIKTApblH Oaiikayra
6omansl. AKII nen EyponaHbIiH &KeTeKIli YHUBEpCUTETTEP *KacaH bl HHTEIUIEKT TEXHOIOTUsTIapbIH
KEHIHEH KOJJIaHbIM, OJIapAbl OKBITY OarjapiiamMajiapblHa €Hri3yAe OeJCeHIl KYMBIC jKacayna.
Cryadopn yausepcureri MeH ['apBap]] yHMBEpPCHTETI JepeKTepi Tanjgay >KoHe OoipKam jkacayra
apHasiran Al HeriziHzmeri Kypcrapabl ycbiHaabl, an OuuiasHaus OiumiM Oepy KyHeci KacaHIbI
WHTEJUIEKTTIH 0a3anblK Heri3nepiH oprta OuriM aeHreiinae okbITy sl eHrizi [13]. Onrycrik Kopes,
Cunranyp xoHe KplTaiina sxacanpl HHTEIJIEKTTI KOJAaHy MEMJICKETTIK JCHIeiiie Koay TarnkaH,
Oyn ynuepcutertepne Al-ruiatdopmanapMeH HMHTErpalysulaHFAH aJalTUBTI OKBITY >KyHenepiH
KCHIHEH IMaiiaJanyra MyYMKIiHJIK Oepeni [14]. Ka3zakcranna skacaHibl MHTEIUICKTTI OKBITYFa CHI13y
om Oactamkbl carbia OOJNFAaHBIMEH, COHFBI JKBULIAPBl OV OarbITTa aWTaplibIKTall Kagamaap
*)acanyna. bipkaTap >kKoFapbl OKy OpBIHJIAPHI ITUGPIBIK TEXHOJOTHIIAPLI OKY YIEpiCiHe eHTi3im,
CTY/IGHTTEpre >KacaH/bl MHTEJUICKT HETI3IHAeri Kypaiamaplsl KojaaHyra yiperyne. Jlerenmew,
Kazakcranna »xacaHabl MHTEUIEKTTI OuUTiM Oepy >KyileciHe TOJIBIKKAHIBI €HT13y YIIIH KaJpJIbIK
pecypcTapsl 1aMbITy, OKBITYIIBUIAP/BI asipiiay jKOHE TEXHHUKAIBIK HHPPAKYPBUIBIMABI KETULAIPY
Moceienepi Meliayi THiC.

OKBITYIIBIIAPABIH JKaHA TEXHOJOTHsUIApAbl KaObUITAybl JKOHE OJIapIAbl THIMAI Maiaaiany
KOJAApBl J1a 3epTTEYIiH MaHbI3Abl acHeKTuIepiHiH Oipi Oosbin TaObulagbl. 3epTTEY HOTHXKEIepi
KOPCETKEH/IeH, OKBITYIIBUIAPBIH JKAaCaH/bl WHTEIUIEKT TEXHOJIOTHSUIAPBIHA JeTeH KO3Kapachl
optypdi [15]. KeiiGip okpITymIbUIap OYJ1 TEXHOJOTUSIIAPABIH O171iM Oepy camachlH apTThIpYFa *KoHE
OKYIIBUIAP/IBIH TAHBIMIBIK OEJICEHIUIITIH IaMBITyFa OH ocep €TETiHiH aram erce, 0acKaiapbl OHBI
JOCTYPIIl OKBITY 9MIICTEPIMEH TOJNBIKTBIPY KaKeT Jen caHaipl. JKacaHIpl MHTEIUIEKTTIH THIMII
nailamanbuTybl YIIiH OKBITYIIBUIAPABIH OUTIKTUIITIH apTThIpyFa OarbITTalIfaH apHalbl KypcTap
yiBIMIACTBIpY MaHbI3/bl. COHBIMEH KaTap, OKYIIbLIAPbIH jKaHa TEXHOJIOTUsTIApFa JETeH KbI3bIFY-
IIBUTBIFBI KOFaphl OOJFAaHBIMEH, OJIAPJBIH JKacaHIbl MHTEJUICKTTI THIMJI NainanaHy JarabUIapbl
opTypai neHreine. Al KypangapblH THIMII KONAAaHY YUIIH OKYIIbUIApFa apHalFaH SJiCTeMEINiK
HYCKAYJIBIKTap MEH MPaKTUKAIBIK KypCTap d3ipiey Kaxer.

JXacaHapl MHTEIUIEKT TEXHOJOTMSUIAPbIH TeocascaTThl OKbITYFa €Hri3y OipKaTap apThIKIIbI-
JBIKTAP YCHIHFAaHBIMEH, OHBI TOJBIKKAHIBI KOJJIaHy YIIiH OipKaTap KUBIHABIKTapAbl EHCEPY KaXKeT.
TexHONOTUAHBIH oNeyeTiH THIMII NaijanaHy YUIH OKBITYLIbUIApAbIH OUTIKTUIITIH apTTHIpY,
OKyILIbIJIApFa apHaliFaH oKy OarnapiaManapblH OeliMzey >XKoHEe HH(PaKypbUIBIMABI JaMBITY
MaHbI3bl. Kazakcranaa xacaHabl MHTEIUIEKT HETi31HJEr! OKBITY JKYHeCiH JAaMbITyFa OarbITTajIFaH
mapanap KaObUIJaHFaH arjaaiiaa, Oyi TexHojorusuiap O6u1iM Oepy camachlH apTThIPbIN, CTYAECHT-
Tep/iH aHATUTUKAIIBIK JKOHE 3ePTTEYIIUTIK IaF IbUIAPBIH KEeTUIAIpyre MYMKIHIIK Oepei.

KopsIThIHABIL. 3epTTey HOTHKEJEPiH )KUHAKTAY OapbhICHIH/IA )KACAH/Ibl HHTEIICKT TEXHOJIOTHS-
JIapbIH TeocascaTThl OKbITYAA KolgaHy OiiM Oepy KyHeciHiH THIMIUIITIH apTThIPBIIN, OKYIIbLIap-
IbIH aHAJUTHUKAIBIK >KOHE 3EpTTEYIIUIIK AaFAbUIapbIH JaMbITyFa BIKIAJT €TeTIHI aHBIKTaJIIbI.
3epTTey OapbIChIHIA ASCTYPIl OKBITY OMICTEPl MEH >KacaHAbl WHTEIJIEKT HETi31HAE OKBITYIbIH
CAJIBICTBIPMAJTBI  TAJIIAYBl JKYPTI3UTIN, JKacaHIIbl MHTEJUICKTTIH OKBITY CalachlH >KaKCapTYIaFbl
apTHIKIIBIIBIKTAPbl MEH LIEKTeyJIepl aHbIKTaNbl. JKacaH1bl HHTEIUIEKT KYpaJaaphl, COHbIH iIIH]E
MallTMHAJIBIK OKBITY aJTOPUTMJIEPl, TEOKEHICTIKTIK Tajjay IiaTdopmanapbl, BUPTYaIIbl JKOHE
KOCBIMIIIA IIBIHBIK TEXHOJIOTHSIIAPbI, TAOUFU TUII OHJCY XKYHenepi koHe AepeKTepAl BUzyalnza-
nusaay SIICTepl OKYIIbUIApABIH OUTIM allyblH JKEeKeIIeJIeHAIpIN, OKYy MaTepuayJapblH KaOblUigay
JIeHreiiH JkakcapTaTbiHbl Oenriii 6osyel. COHBIMEH KaTap, jKacaHJlbl MHTEJIEKT OKYIIbUIAPIbIH
KCHICTIKTIK OiJlay KaOUIeTTepiH AaMBITyFa, T€OCasACH YPAICTEpJl MOJEThICyre >KoHEe OoJpKaM
&KacayFa MyMKIHAIK Oepei.

Kacanapl MHTENNEKT HETri3iHAE reocascaTThl OKBITYIbIH Ooamiarbl OuTiM Oepy >KyHeciHiH
UG pIbIK TpaHcHOpMaIMACHIMEH ThIFBI3 OaiaHbIcThl. bomkam OoMbIHINA, *KacaHIbl WHTEIUIEKT
TEXHOJIOTUSUIAPBIH KOJ/IaHy OoJaliakTa OKbITY Ma3MYHBIHBIH MKEMJUIITTH apTThIPBII, OKYyLIbIIap-
IbIH KaOijnerTepiHe OeliMaenreH OKBITY JXyHenepiH aambITyFa MyMKiHAIK Oepeni. ['eocascar
CEeKLI/I1 KYpAeJi oHe KOIKbIPJIbI cajlaHbl OKBITY YIIiH jKacaHIbl MHTEUIEKTTIH JEPEKTEepAl OHILY
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KOHE capanTay MYMKIHIIKTepi KeHiHeH mnaimananbuiafbl. OChl TEXHOJIOTHSIIAP CTYIEHTTEpre
HAKThl YaKbIT PEXUMIHAE TeocasCH >KarJaiabl Tanjgayra, KapTorpadusuiblK MOJENIbIEP KypyFa
KOHE TapHXHU-CAsCH OKUFATIAp/bIH BIKIMAJIBIH OOJDKayFa XKarJail skacaiiabl. XKacaHpl MHTEIIIEKTTIH
O11iM Oepy KyleciHe HHTEeTrpalusChl FAIaMJIbIK JIEHTei1e KapKbIH/IbI JaMbIIl Kejle KaTKaHAbIKTaH,
Kazakcranma na Oy mporecTi KeAenaeTy KaxerT.

binim Oepy Ma3MyHBIH KETUIAIPY >KOHE JKacaH/bl MHTEUICKTTI THIMII Maimanany OoHbIHIIA
OipHelIe MPaKTHKAIBIK YCHIHBICTAp jKacaibl. BipiHIIiAeH, OKBITYIIBIIAPIBIH JKAaCaH bl HHTEIUICKT
TEXHOJIOTUSUIAPBIH KOJIJaHy JIaFIbUIapbIH 1aMbITY MaKcaTblHAAa apHalbl TPEHUHITEp MEH OUTIKTI-
JIKTI apTTHIPY KypCTapblH YHBIMAACTHIPY KaxeT. JKacaH/1bl MHTEIUICKT KYpajiapblH THIM/I maia-
JaHy YILIIH OKBITYIIbUIAPFa OAICTEMENIK HYCKAyJbIKTap MEH OKBITYy OarlapiiaMaiapblH 33ipiey
MaHbI3/1bl. EKiHIIIIEH, OKYIIbUIApFa apHAIFAaH MHTEPAKTUBTI OKBITY TUIaT(OpMaIapblH KYpy JKOHE
oJlap/bl OKY Y/IepiciHe KeHIHEH €HT13y KakeT. by miardopmManap okymibliapra e3 OCTIHIIE OKYFa,
TanChIpMalapAbl OpBIHJAYFa JKOHE AHAIMTUKAJIBIK JaFIbUIApbIH OKETUIAIPYre KOMEKTECesl.
YuriHmiaeH, oKy OaraapiaManapblH KETUIIIpY OapbIChIHIA KAcaHIIbl MHTEIJICKTKE HETi3/IelreH
JEpEKTepAl Taljay omICTEpiH EHTi3y KaKeT. MpIcaibl, Teocascu 3epTTeyJieple OKYIIbUIapFa
MAalIMHAIBIK OKBITY JITOPUTMAEPIH MaljallaHbIl, XaJlblKapalblK KaThIHACTAP MEH SKOHOMHKAIBIK
MIPOLIECTEP/II MOJICNIBICYTe MYMKIHIIK Oepy MaHbI3IbI.

TepriHmIiieH, >KacaHabl WHTEIUIEKT TEXHOJOTHSUIAPbIH Ka3akK TiIiHe OeiiMaey >KoHEe oapabl
KeprutikTi OuTiM Oepy JKyleciHe MHTerpanusiay Kaxer. KenrtereH »acanibl HHTEIUIEKT 1iatdopma-
Japbl aFbUILIBIH TUTIHIE JKYMBIC 1CTEHTIHIIKTEH, Ka3aK TUTIHAETI OKbITY MaTepuaiiapbl MEH Kypai-
JApBIH JTAMBITY MaHBI3/IbI MiHICTTEPIiH Oipi OOJBIN TaObUIabl. beciHimiaeH, sKacaH bl HHTEIUICKTTI
OKBITY KYHECIHE €HTi3y OapbIChIH/Ia OHBIH STHKAJIBIK *OHE KYKBIKTBHIK aCHEKTUIEPIH eCKepy KaxKeT.
bimim Oepy canachlHIa >KacaHIbl WHTEIUICKTTI JKayanKepIIUTIKIIEH Naigalany YIIiH JepeKTepAiH
KYIUSUTBLUTBIFBL, aKaJIEMUSIIBIK aJallIbIK XKOHE o/l Oaranay MacenesepiH KaTaH 0akbuiay KaXKeT.

JKacaHapl MHTEIUIEKT TEXHOJIOTHSIIAPBIH TeocasicaTThl OKBITYAa KOJJaHy OiniM Oepy KyieciH
KETULIIPYAIH MaHbI3Abl OaFbpIThl OONBIN TaObUTaAbl. Byl TexHonorusuapabl THIMAI THaiinanaHy
OKYILIBLIApJbIH OLIIM ajy calachlH >KaKCapThIl KaHa KoWMal, ojapipl OoJsamakTarbl Kypaeml
reocascy MpouecTepAl TalgayFa KoHe FhUIBIMM 3epTTeyiep Kyprizyre aaibiHaainel. Kazakcranna
YKacaH]Ibl MHTEJUIEKT HET131HAET1 OKbITY KYMECIH IaMbITY YILIH KEIIEH I CTpaTerus 33ipiey Kaxer,
OFaH KaJpJblK JAaspiay, MH(QPaKypbUIBIMABI KETULAIPY KOHE HOPMATHUBTIK-KYKBIKTHIK Oa3zaHbl
HBIFAlTy mapanapsl Kipyl Tuic. Ockl OaFbITTa KYpPri3UIT€H 3epTTeyNep *acaHIbl MHTEIIEKTTIH
Ou1iM Oepy yaepiciHe BIKIaJbl Typaibl TEpEeHIpeK TYCiHIK Oepirn, oHbl THIMAI Naianany OoMbIHIIA
HaKTbI YCBIHBICTAp 931pJieyre MyMKIH/IK Oepeni.
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Anoamna

byn Makanaga TONbIpaK TY3IaHYBIHBIH aybUIIIAPYaIIbLUIbIK TaKbUIAAPBIHBIH ©CYl MEH JaMybIHa
THTI3ETIH 9cepi KaH-)KaKThl KapacTelpblUiraH. Kazipri TaHga TOMBIPAKTHIH TY3AaHYbI >kahaHIbIK
JICHreH/le KEH TapaJfaH SKOJOTHJIBIK JKOHE arpoOHOMHSUIBIK Mocelie OOJBIN OTBIp. ©Ocipece,
cyapMaibl EriHIIUIIK JaMblfaH aiiMakrapia Ty3/laHy KyObUIBICHI TONBIPAK KYHApJIbLIbIFBIH
TOMEHJICTIII, aybUIIAPYaIIbIIBIK OHIPICIHIH THIMIUTITIHE Tepic BIKIAJ eTy .

Ty3nany — OyJ1 TonmbIpakTa Ccyza epuTiH Ty3JapblH MOIIEPACH ThIC KHUHATYbl, HOTHKECIH/IE
OCIMIIKTEPIIH 6Cyl TEXKEIM, OHIMALIITT KYPT a3asijbl.

ANJpIMEH TONBIPAK TY3/AHYBIHBIH HETI3r1 ceGenTepi MeH TypJiepi capajaHblll, OHbIH TaOUFu
YKOHE aHTPOMOTEHIIIK (aKTopyiap apKbUIbl KAJBINTACATHIHBI OasHaIFaH. Ocipece, UPPUTAIUSIIBIK
KyHeleplIiH OypbIC XKYMBIC icTeMeyl MEH arpOTeXHMKAJbIK TaJalTap/blH CaKTaaMaybl TY3aHy
MPOLIECiH YeTeTiHl aran kepceruieAl. OnaH opi Ty3JaHyAbIH opTYpJll aybUIIapyaIlbUIbIK JaKbLI-
JapbIHBIH (PU3HUOJIOTUSUIIBIK JKOHE MOP(OIOTHSIBIK JaMyblHa TUTI3€TIH 9cepl KECTENK MAlIMETTep
Heri3inae TangaHaabl. Meicanbl, Ouail, xKyrepi, Kypill, Cosl %oHE Tapbl CEKINIi HeTi3ri JaKbuiiap-
JBIH TY3Fa TO3IMJIUII MEH OJapJblH TY3JaHFaH JKaFjaiia KaHmal e3repicTepre YIIbIPalTHIHBI
kepceTuireH. COHBIMEH KaTap, TY3/JaHYIbIH OCIMIIKTEpIiH Cy CiHIpy KaOineriHe, (OTOCHHTE3
MIPOLIECIHE, NOH/IBIK TEHI'epIMIe OHE TaMblp KYMECIHIH JdaMyblHa Kajlail ocep eTeTiHl TYCIHAIpi-
neni. TonbIpak Ty3AaHyBIMEH KYPECYIIH arpOTEeXHUKANbIK, THAPOMETHOPATUBTIK JKoHE OHMOJIOTHS-
JIBIK 9IiCTEP] /i€ KapacThIpblUIFaH. AybICHaibl €ric, Ty3Fa TO31M/1 TaKbUl COPTTAPBIH E€HT13Y, KYFbIII
CylapAabl TaijanaHy >oHE OpraHMKaJbIK TBHIHAUTKBIIITAp KOJJAHY CEKUIAl THIMII IIapanap
YCHIHBUIFaH.

JKanmel, Makaia aybulIapyanibUIbIK MaMaH1apbIHa, FAIBIMAAPFA HKOHE SKOJIOTUS CaJIaChIHAAFbI
3epTTeyuriiepre apHanFaH. O TONbIpaK TY3/aHYBIHBIH CaJIapblH TYCIHIN, OHBIH alJbIH aly MEH
TUIMAL Oackapy >KOJJapblH YChIHyFa OafrbITTaiFaH. ABTOp Oyl MOCENEHIH MaHbI3AbUIbIFbIH
AfKBIHIAI, KeJNeNIeK aybUIApyalbUIbIK TYPAKTBUIBIFBI YIIIH KEMICHII TOCUIIep KaXeT eKeHiH
TONEnaeH .

Tyiiin ce3dep: aywlIapyalibUIbIK, TOMBIPAK, TY3AaHy, MaKbUl, (OTOCHHTE3, OMOJOTHSA, CY,
9KOJIOTHS, EriHIILIIK.
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BJIMSTHUE 3ACOJIEHHS IIOYBBI HA PA3BUTHUE CEJIbCKOXO3SMCTBEHHBIX
KYJIbBTYP

Anunomayus

B sroif cratbe moApoOHO paccMaTpuUBAeTCsl BIMSHHE 3aCOJCHHUS MOYBBI HA POCT U Pa3BUTHE
CENIbCKOXO3SIIICTBEHHBIX KYyJIbTYp. B HacTosimiee Bpemsl 3acofieHHe TIOYB SBJSIETCS  IIUPOKO
pacmpoCTpaHEHHOW SKOJIOTHYECKOH © ATPOHOMHUYECKOW MpoOJIeMoii Ha TJI00aTbHOM YpOBHE.
OcobeHHO B pEruoHax, TA€ pPa3BUTO OpOIIAEMOE 3EMIIC/IENNE, SIBJICHUE 3aCOJICHUS CHIKAeT
TUIOJIOPOJIE TI0YB U OTPHLIATEIHHO BIHAET Ha 3(p(HEeKTHBHOCTD CENbCKOX035MCTBEHHOTO TIPOM3BOCTBA.

3acoyieHue - 3TO YPEe3MEPHOE HAKOIUIEHHWE BOJOPACTBOPUMBIX COJIEH B MOYBE, YTO MPUBOIUT K
3aMEIUIEHUI0 pOCTa pacTeHUd U PEe3KOMY CHM)KEHHIO ypokaiiHocTh. Hampumep, moka3aHo, Kak
OCHOBHBIE KYJbTYpPbI, TAKHE KakK MIIEHUIIA, KYKypy3a, pHC, COS M MIPOCO, UMEIOT COJICYCTONUUBOCTD U
KaKkie M3MEHEHHsS OHM IPETEePIICBAIOT NMpU 3acoieHud. Kpome Toro, oOBSCHSETCS, Kak 3aCOJCHHE
BIMSAET HAa CHOCOOHOCTh PACTEHHi TOIJIOMIaTh BOMY, Mpolecc (OTOCHHTE3a, MOHHBIA OanaHc H
pa3BUTUC KOpHeBOﬁ CUCTCEMBI. PaCCMOTpCHI)I TAaKKC arpoTeXHUYCCKUC, TUAPOMCEIIMOPATHUBHBLIC U
Ouonornyeckre MeTobl 60phObI ¢ 3acoeHueM MouBkl. [Ipemnoskensl 3 GeKTHBHBIE MEPhI, TAKUE KaK
CEBOOOOPOT, BHEIPEHUE COJIEYCTOMUMBBIX COPTOB KYJIBTYp, UCIOIb30BAaHUE MOIOIMX BOJ U BHECEHHE
OpPraHMYeCKUX yI100pEHHIA.

Cuayaia ObUIH IpoaHaAJIM3UPOBaHbl OCHOBHBIC ITPUYMHBI U BUJbI 3aCOJICHUA ITOYBLI, ITIOKa3aHO, YTO
oHa ¢opMUpyeTCs TMPUPOAHBIMU M AHTPOMOTreHHbIMU (hakTopamu. OcOOEHHO MOAYEPKUBACTCS, UTO
HempaBWIbHAs pab0oTa HPPUTAMOHHBIX CHCTEM W HECOONIOJICHUE arpOTEXHUYECKUX TPeOOBaHMIA
YCKOPSIOT TIporiecc 3acoieHus. JlanpHeiiliee BIUSIHUE 3acOeHUS Ha (U3UOIOTUYECKOE H
MOp(i)OJ'IOFI/I‘IGCKOG Pa3BUTUC paA3JIMYHBIX CENTbCKOXO03SMCTBEHHBIX KYJIbTYypP aHAJIM3HUPYCTCA Ha OCHOBC
TaOJINYHBIX TAHHBIX.

B nenom, craths mnpenHasHaueHa Ui CHELMAIMCTOB CEIILCKOTO XO3MMCTBA, YYEHBIX U
uccienoBarenei B o0nactu sxkojorud. OH HanpaBiieH Ha TOHUMaHUE MOCIE/ICTBUI 3aCOJIEHHs TTIOYBBI U
IIPEAOCTaBJIEHNE CIIOCOO0B €€ MPeIOoTBpaIleHNsI U 3PPEKTUBHOIO yIpaBieHUs. ABTOp MOAYEPKUBAET
BO)XHOCTb 3TOM MpoOieMbl U JOKa3bIBAET, YTO JUIsl Oyaylield yCTOHUMBOCTH CEIbCKOIO XO3SHCTBa
H€O6XOZ[I/IMI>I KOMIUICKCHBIC ITOAXO/bI.

Knioueevie cnoga: cenbckoe XO35ICTBO, MMOYBa, 3aCONEHME, KYIbTypa, (oTocuHTe3, OHosOrus,
BO/1a, IKOJIOT U, CENTLCKOE XO3SIHCTBO.
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THE INFLUENCE OF SOIL SALINIZATION ON THE DEVELOPMENT
OF AGRICULTURAL CROPS

Abstract

This article examines in detail the impact of soil salinization on the growth and development of
crops. Currently, soil salinization is a widespread ecological and agronomic problem at the global
level. Especially in regions where irrigated agriculture is developed, the phenomenon of salinization
reduces soil fertility and negatively affects the efficiency of agricultural production.

Salinization is an excessive accumulation of water-soluble salts in the soil, which leads to a
slowdown in plant growth and a sharp decrease in yields. For example, it shows how major crops
such as wheat, corn, rice, soybeans, and millet are salt-resistant and what changes they undergo
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when salted. It also explains how salinity affects plants' ability to absorb water, photosynthesis, ion
balance, and root system development. Agrotechnical, hydro-reclamation and biological methods of
combating soil salinization are also considered. Effective measures such as crop rotation, the
introduction of salt-tolerant crop varieties, the use of washing waters and the application of organic
fertilizers are proposed.

First, the main causes and types of soil salinization were analyzed, and it was shown that it is
formed by natural and anthropogenic factors. It is especially emphasized that improper operation of
irrigation systems and non-compliance with agrotechnical requirements accelerate the salinization
process. The further influence of salinity on the physiological and morphological development of
various crops is analyzed on the basis of tabular data.

In general, the article is intended for agricultural specialists, scientists and researchers in the
field of ecology. It aims to understand the effects of soil salinization and provide ways to prevent
and effectively manage it. The author emphasizes the importance of this problem and proves that
integrated approaches are needed for the future sustainability of agriculture.

Keywords: agriculture, soil, salinization, culture, photosynthesis, biology, water, ecology,
agriculture.

Kipicne. Tomblpak — aybpUIIapyamibUIbIK ©HAIPICIHIH Herisri pecypcbl. COHFBI KbUIIAPbI
TOMBIPAKTHIH TY3JIaHYbI JJIEMJIIK JCHICHIe 63EKTI KOIOTHUSIIBIK KOHE SKOHOMUKAIBIK MOCEIeIepIiH
Oipine aitnannel [1,2,3]. byt KYOBUIBIC €ricTiK sKepiep/iH KyYHApJIbUIBIFBIH TOMEHETII, aybuIlapya-
IIBUTBIK JIaKbUIIaPbIHBIH ©CyiHEe, OHIMIIUIriHE JXOHE camacblHa Tepic acep eremi. Ocbl Makanaaa
TOMBIPAK TY3/aHYBIHBIH HETI3r1 cebenTepi, Typiepl KoHE OHBIH 9pPTYPJIi AAKbUIIAPFa SCEpPi FHUIBIMU
JICpEKTep HETi31He KapacThIpbuiaasl [4,5].

Tombipak Ty31aHysl — TOMbIpaK KabaTbiHga epirimr Ty3aapasie (Na* , ClI7, SO, 27 ) mamanan
TBIC XXUHAITYBI [6,7]. By KyObulblc TaOuru Karjainapaan (KIUMaTbl Kyprak aiMakrap, OyiaHy
MeJIIIepi KOFapbl OOTYbI) KOHE aHTPOMOTEHIIK OpPEeKEeTTEpCH (CyapMalibl KepiepAe CYAbIH AYpPbIC
naiiananbplIMaybl, UPPUTalUsUIbIK JKylenepaiH 0y3butysl) TybiHAanas! [8,9,10] (Kecre-1).

Kecme 1. Tonwipax my3oanyvinviy Hecizei mypaepi

p/c Ty3nany Typi Cunarramacsl
1. | Xuopunri XJ10p KoHE HATPUH TY3/1aphl OackM
2. | Cynbdartsl Cynbdar Ty3aapsl 6acsiM
3. | Harpwmiini Hatpuii nonnaps! ken Menuiepe
4. | Apanac Biprenre Ty3 Typi Ke3necemi

Marepuannap meH aaicrep. byn 3eprreyne aypulapyallbUIblK JaKbUIAAPBIHBIH TY31aHFAH
TONBIPAKTaFbl OCYIHE 9cepl 3epTTeN/Il. 3epTTEy HBICAHBI PETIHIE TY3Fa OPTYPIl ACHTeHIe TOIMAUIIT]
Oap Oec Herisri Jakpul Typl TaHAauibl: Owmal, >kyrepi, Kypill, cOsi >K9HE Tapbl. Op AaKbUI
TONBIPAKTHIH OPTYPIl TY3AaHY ICHTEUIHIET! >KaFaalbIHAa ©CIPUTIN, ONapAbIH ©6Cy JWHAMHUKACHI,
(U3UOIOTUSIIBIK KOPCETKIIITEP] JKOHE OHIMIUTIK CUITATTapbl OaKbUIAHIBI.

TombIpak yaTUIEpl 3€pTTEY YIIIH PECIyOIMKAHBIH TY3/1aHy KOPCETKIIIl dKOFapbl ailMaKTapblHAH
(Onrycrik Kazakcran, Kpi3putopaa o0bickl, Apan MaHbl) albIH/bL. Op YITIHIH TY3 KOHIIEHTPAIUSACHI
(EC), pH kepcertkimri, HaTpuil HOHIAPBIHBIH KYpPaMbl KOHE Cy OTKI3TILITIK KacueTTepl 3epTXaHaIbIK
JKaraiaa anbIkTanae! [11].

OciMaikTepIiH 6cyl MeH JaMyblHa OalIaHBICTHI MBIHAIAH HETI3T1 9ICTeP KOJIAHBUIIBI: TYKBIM
eHylH Oakpuiay (in vitro), ©CIMIIKTIH OMOMAacCachlH ©JIIeY, KaNbIPaKTarbl XJIOPOPHIUT JEeHTeHiH
aHbIKTay (CHEKTPO(OTOMETPUS OICIMEH), TaMbIp Y3bIHIBIFBIH 6OJIIIEY JKOHE TY3 HOHJIApBIHBIH
KUHATYBIH aHBIKTAY (MOH-CEJIEKTUBTI AJICKTPOATAP apKbLIHI).
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DKcrepuMEHTTEp 3 peT KaiTajaHbll, alblHFAaH MAJIIMETTEp MaTeMaTHKAJIbIK OHJICYACH OTTi.
CraTucTukanbK ceHIMIUTIK AeHreii 95% kypazabl (p<0.05) Tombipakra Ty3 KOHIIEHTPAIUSCHIHBIH
KOFapbl OOITYBI OCIMIIKTIH Cy CIHIPY IMPOLECIH KUBIHATA Ibl, HOTHKECIH/IE OCMOCTHIK CTpecC Maiiia
Oomanpl. byl TYKBIMHBIH ©HYIHE, JKalbIPaKThIH JaMybIHa, (DOTOCHHTE3 JKbLIJIaMIBIFbIHA, TaMbIpP
KyleciHiH ecyiHe Tepic acep eteni (Kecre-2).

Kecme 2. Hezizei ayviiuapyauslivlk 0aKbLIOAPbIHbIY MY32a MO3IMOLNII

p/c JaKbLiI aTaysbl Tezimaismik nenreii Ty3nany acepi

1. bunan Opraia 20—40% eHiM TeMeHIECY1

2. Kyrepi Temen Ocyi Oastymaiibt

3. Kypim Korapsl Bacranks! daszana acep erexi
4. Cos Temen I'ynaeny xoHe OHIM a3asasl
5. Tapsr JKorapbr Ty3ra Te3IMAUTIK )KaKCh

Horuxenep. Ty3nany eciMIIKTIH (QHU3HONOTHIBIK MporeccTepin Oy3anpl. DU3NOIOTHSIIBIK
JCHTeHIe TY3MaHy OCIMIIK ImiHAeri MeTabOIM3MIIK IMPOLECTePAiH Teme-TeHIriH Oy3ampl. Ty3
CTpeci HOTIDKECIHAE jKacymianapnaa peakTuBTi otreri Typiaepi (ROS) miamagan ThIC KHMHAIBIMI,
JUMHITEP MEH aKybI3AapAblH TOTHIFYbIHA, MEMOpaHa KYPBUIBIMBIHBIH OY3bUTybIHA ceOer OoJabl.
ConbIMeH KaTap, Ty3/AaHy (GUTOTOPMOHAAP/IBIH (MbICAJbl, a0CIIM3 KBIIIKbUIBI, ayKCUHIEP) CUHTE31HE
acep erTirl, eCIMIIKTIH 6Cy KapKbIHbIHA YKOHE aJaNTalMsIIbIK peakrsuIapblHa Kepi bIKnai eTei. by
e3repicTep ©CIMIIKTIH TIPUILTIK €Ty KaOlIeTiH TOMEeHIETil, oHIM canachkiH Hamapiarazs! (Kecre-3).

Kecme 3. Tyzoanyowiy ghuzuonoeusnvix acepnepi

KepceTkim Idcepi
OCMOCTBIK KBICBIM Cy ciHipinyi Texenei

Honpaplk ynany Knerkanapra 3usiH Keneni
X10po3 JKameipak caprarobl OaliKasaapl
DoToCHHTE3 Kyar enzipy azasibl

Tankwblnay. Ty3nanyMeH KypecTe OMOJIOTHSUIBIK >KOJIMEH JKaKCapThUIFaH (F€HETUKAIBIK HEMece
CEJIeKIMSIBIK) JAaKbUT TYPJIEPIH €HIi3y — Ka3ipri aybUIapyalbulbIK TOKIpUOeciHAe THUIMIL dfic-
TepaiH Oipi. MyHaaii copTTap OCMOCTHIK KOHE MOHJIBIK CTPECKE TO3IM/II OOJIBIIN Kele i, OyJ1 0apabiH
TY3/laHFaH TONbIPAKTa J1a KAJIbIIThI ©CiM, 6HIM OepyiHe MyMKIHJIK Oepesi. Ocipece Kypill MeH Tapsbl
CEeKLI/II TaKbUIIapAa Ty3Fa TO3IMIl COpTTap HOTWXKENM KoyigaHbliaabpl. COHBIMEH KaTap, FT€HETHKAIBIK
KaKCapThUIFaH OCIMAIKTEp/IH MeTaboJIu3M >KYHeciHe cTpecc (pakTopiiapblH jKeHyre OedimenreH
MeXaHM3M/IEep 1CKe KOCBHLIa bl

3epTTey HOTHKENIepl KOPCETKEH e, arpOTEXHUKAJIBIK [IapajJapMeH YIHIECTIpUIreH OUOIOTUsIbIK
onicTep Korapbl HOTHXKE Oepeni. Mplcanbl, Ty3Fa TO3IMA1 COPTTapAbl TaMILIBLUIATHII Cyapy CHSKTHI
3aMaHayu TOCUIepMeH OIpiKTipe KOJIAaHy eCIMAIKTEp/iH OMOMAaccachlH CakTayFa oHE OHIMJIUIIKTI
apTThIpyFa bIKnan ereni. COHbIMEH KaTap, TONbIpaK MUKPO(DIOpachiH KaJbIHA KENATIPY YUIIH Maia-
761 OaKTepHsiIap MEH MUKOpPH3a CaHBIPAYKYJIaKTapbIH Naijaany Ja Ty3/1aHy calJapblH KEHUIEeTyre
CEMITIT1H TUT13e/11.

Kenreren 3eprreynepie OMOTOTUSIIBIK KYPEC 9ICTEPiHIH THIMALTIT y3aKMep3imM/ii epCreKTHBA-
Jla J)KOFapbl €KEHIH JIoMEeNIereH. Amaiaa Oy TocuIIepaiH TaOBbICThI OOJIYBI YIINH alMAaKTBIK €pPEeKIII-
eJIIKTep €CKEePUTIIl, )KEePriliKTi KIMMATTHIK JKaFaaiiFa OeiMaenreH copTrrap TaHIanybl KaxeT. COHBI-
MEH Karap, arpoHOMap MeH (epmepiepre apHajIFaH JICTEMENIK HYCKAYIBIKTap MEH TOKIPHOEIIK
OKy KypcTapbl Ja Oyl OarbITTHI TaOBICTHI iCKE achlpyla MaHBI3JbI peJl aTKapajbl. Jakbliiapasiy
TY3aHYMEH KYpecy YIIiH arpOTEeXHUKAIBIK, TUIPOMEITHOPATHBTIK KOHE OWOJIOTHSIIBIK OIiCcTep
kosmanbuiasl (Kecre-4).

101




BECTHHK KasHIIY um. A6as, cepusi «<EcmecmseHHo-2eoepaduueckue Haykur, 4(86), 2025 a.

Kecme 4. Tyzoamyza Kapcvl Ko10aubliamvlH wapaiap

p/c Hlapa Typi Cunarramacsl

1. ATpPOTEXHUKAJIBIK AypICTIaIbI eric, THIHAWTKBIII €HT13Y
2. ['mapomMenmopaTuBTIK ’Kep actel cynmapera Oackapy

3. Buonorusnsix Te3imi copTTapipl ery

4. OpraHukanbIK Kok TBIHaWTKBIIIT

ConbIMEeH KaTap, TY3Fa TO3IMJIl COPTTapAbl KOJIJaHy MaHbI3[bl. ATPOTEXHHUKAIBIK ToCLIAEpre
aybICTIABI €TIC KYHECIH CHTI3y, TOMBIPAK KYPBUIBIMBIH KAKCAPTATHIH OPTraHUKAIBIK THIHAUTKBIIII-
TapJpl KOJJJAaHy >KOHE ETICTIK alKalTapblH AYPHIC OHJACY >KaTalbl. [ MApOMETHOpaTUBTIK IIapaiap
KYpaMBbIHJIa KE€PACThl CYJIapbIHBIH JICHI€HiH TOMEHIETY, TOMBIPAKTHI JKYFBIII CyJapMEH IIar0 KOHE
JpeHasx >KyHeNepiH OpHaTy apKbUIbl )KY3€re achlpbUIabl.

KopbIThIHABI. AyBUTIIAPYANIBUIBIK JTaKbUIIAPBIHBIH OHIMILIIIT MEH CalachlHa TOIBIPAK TY3/a-
Hybl eleyli Typle ocep eredl. byl SKONOTHSIBIK JKOHE arpOHOMUSUIBIK Macelle Kas3ipri Tapaa
xahaHJBPIK JIeHrelie ©3EKTUIrH JKOFAITKaH JKOK, ocipece CyapMaibl eriHIIUTK JKYpri3iuieTin
eHipIiep/ e aiikbIH Oalikanaael. Ty3nany eciMIIKTEpAiH 6Cy KapKbIHbIH TOMEHIETIM, (PU3UOTOTHSI-TIBIK
mporeccTepin Oy3bIM, TYKBIMHBIH OHTIIITICIH, JKAIBIPAKTHIH JaMYBIH JKOHE (DOTOCHHTE3II TEKEHII.
Hortwmxkecine sxalmbl 0HIM KeJieMi MEH carachl KYpT TOMEHICHII.

Makanana YChIHBUIFaH FBUTBIMU JICPEKTEP MEH KECTENIK MAIIMETTEp TY3IaHYAbIH aybUIIapya-
IIBUTBIFBIHA OCEPIiH KaH-)KaKThl CUIIATTall, HAKTHI caijapiap MEH IIeUly >KOoJgapbeiH kepceTeni. Ty3-
JAHYMEH KYypecy YIIiH KEIICHMI TOCUIIEp KaKeT: arpOTEXHUKAJBIK, THUIAPOMEINOPATHBTIK KOHE
OMOJIOTHSUTBIK IIapanapAbl YiJecTipe KOJNJaHy — TUIMAL HOTHxkemnepre sketkizeni. CoHbIMEH Katap,
TY3Fa TO3IMJIi COPTTAP/bI €HT13Y JKOHE TOMBIPaK MUKPO(MIOPACHH KAJIIbIHA KENTIPY € MaHbI3/IbI POl
aTKapazpl.

bonamakTa Ty3qaHy MOCeNeciH a3aiTy KOHE TOIMBIpAaK PecypCTapbhlH THIMAI MaigaliaHy YIIiH
FBUIBIMH-3€PTTEY KYMBICTAPBIH TEPEHIETIN, MHHOBAIMSIIBIK arpOTeXHOJIOTHSIIAP bl OHIIPICKE EHI13Y
KaxeT. byn aypulmiapyamibulbIK  CalachlHbIH —TYPAaKThl JaMyblHA, a3bIK-TYJIK KayllCi3IIriH
KaMTaMachI3 eTyre jKoHe dKOXKYHeNiK Tene-TeHIKTI cCaKkTayFa MYMKIHJIIK Oepei.
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NCCIEJOBAHUE BJIMAHUA HUTPATOB HA OBMEH BEJIKOB
P KUCJIOPOJHOM I'OJIOZJAHUU Y KPBIC

Annomayus

B nanHO# cTrathe nccneayeTcs BIUSHIE HUTPATOB HA OOMEH OEJIKOB B YCIOBUAX KUCIOPOIHOTO
rojoganusi (runokcuu). Ilpu TUMOKcHMM B OpraHW3Me BO3HHKAET NEQUIUT KHUCIOPOAd, YTO
MIPUBOIUT K META0OJIMUECKIUM U3MEHEHUSM, CPEIM KOTOPHIX BAXXHYIO POJIb UTPAET PETYIUPOBAHHIE
CHHTE3a W pacmajaa OeNKOB TOJ BO3JIEHCTBHEM HUTpaToB W okcuaa a3zoTa (NO). Hutpatsr
MPEBPAIIAIOTCS B OpraHW3ME B OKCHJ a30Ta, KOTOPBIA BIWAET HA DPA3TUYHBbIE OHMOXUMHUYECKUE
MIPOLIECCHI, B TOM YHCIIE U3MEHSS CTPYKTYPY B (PYHKIIMOHAIBHYIO aKTUBHOCTH OEJTKOB.

OcHOBHas 1eNIb MCCIIECOBAHUS — OMPEIETUTh MEXaHU3MBI, C TTOMOIIBI0 KOTOPHIX HUTPATHI
pErynupyroT oOMeH OETKOB MpH TUIOKCHH, a TakKe OIEHUTh UX POJib B 00mmeM Meraboim3me. B
XO0JIe HWCCIEAOBaHUS TMOAPOOHO pacCMaTPUBACTCA BIUSHUE TUIIOKCHH Ha OMOXUMUYECKHE
W3MEHEHUS B OPraHu3Me U BO3JEHCTBHE HUTPATOB HA 3TH MPOLECCHI.

Pe3ynpTaThl MO3BOJISIIOT TIYyOKE€ TOHATH OWOXMMHYECKHE PEAKIMH, TPOUCXOJSIINE B
OpraHu3Me MpHU THIIOKCHH, a TAKXKe OMPEICTUTh BIUSIHAE HUTPATOB HA META0OINYECKUE TTPOIIECCHI.
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ErEYKYWPBIKTAPJIA OTTEIT )KETICHEYIILIITTHAETT HATPATTAPJIBIH
AKYbI3 METABOJIMBMIHE OCEPIH 3EPTTEY

Axoamna

byn makamana oTTeri jKeTicneymiiairi (TUIOKCHS) JKaFlalblHAa HUTPATTApAbIH aKybl3 alMa-
CybIHa OCEpiH 3epTTeyre OarbITTanFaH. | MIIOKCHs Ke3iHIE ar3aja OTTETiHIH TallIbUIBIFBl METa-
OOJIMKABIK ©3repicTepre ajblll Kellei, OHbIH iIIiHAe HUTpaTTap MeH a30T TOThIFbIHBIH (NO) acepi-
HEH aKybI3JapAblH CHHTE31 MEH BIABIPAYBIHBIH PETTENyl MaHbBI3Ibl pen arkapansl. HutpartTtap
ar3a/ia a30T TOTBHIFbIHA AWHAIBIN, TYPJi OMOXUMUSIIBIK MPOLECTEPIi, OHBIH ILIHAE aKybI3IapAblH
KYPBUIBIMBIH XoHE ()YHKIIMOHAIIBIK OCICEHIUTITIH 63repTy apKbUIbI dCep eTeIi.

3epTTeydiH HEri3ri MakcaThl — TUIIOKCHS Ke3iHJe HHUTpATTapIblH aKybl3 ajiMacyblH Kamail
PETTEUTIH MEXaHU3MCPIH aHBIKTAIl, OJIAPJBIH JKaIIbl METa0OIM3MIETi pelliH Oaranay. 3eprrey
OapbICbIH/Ia TUMIOKCUSHBIH ar3ajarbl OMOXMMMSUIBIK ©3repiCTepre ocepi MEH HUTPATTApAbIH OCHI
MpOIeCTePre BIKMAIBI KAH-KAKThI TaJ1aHa/Ibl.

Hotmxkenep runokcusira ar3aHblH OMOXUMUSUIBIK pEaKUUsIapbIH TEPEH TYCIHYre, COHbIMEH
Karap HUTpATTaplblH MeTa0OJIM3M/IK IMpPOLECTepre oCepiH aHbIKTayFa MYMKIHAIK Oepeni. byn
Makajaa THIMOKCHs MEH OTTEeri JKETICHEYIIUIr >KarJalblH/Ia aF3aHblH aJaNTalUsIblK MEXaHU3M-
JIEPIH 3epTTEYTe )KOHE TUIMJ1 TePAIeBTIK TOCUACP/Il 931pieyre KOMEKTECe 1.

Tyitin ce30ep: T'mnokcus, Axybi3, Hutpar, Hutpurrep, AnsOymun, I'mobymunaep, AJIT
OenceHauIIri.

A.A. Esirkegenova*] , S.N. Abdreshov L2
! Abai Kazakh National Pedagogical University, Almaty, Kazakhstan;
? CS MSHE RK Institute of Genetics and Physiology, Almaty, Kazakhstan;
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STUDY OF THE EFFECT OF NITRATES ON PROTEIN METABOLISM DURING
OXYGEN DEFICIENCY IN RATS

Abstract

This article investigates the effect of nitrates on protein metabolism under conditions of oxygen
deficiency (hypoxia). During hypoxia, a deficiency of oxygen in the body leads to metabolic
changes, among which the regulation of protein synthesis and degradation under the influence of
nitrates and nitric oxide (NO) plays an important role. Nitrates are converted into nitric oxide in the
body, which affects various biochemical processes, including altering the structure and functional
activity of proteins.

The main objective of the study is to determine the mechanisms through which nitrates regulate
protein metabolism during hypoxia and assess their role in overall metabolism. The study
thoroughly examines the impact of hypoxia on biochemical changes in the body and the influence
of nitrates on these processes.
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The results allow for a deeper understanding of the biochemical reactions occurring in the body
during hypoxia, as well as the impact of nitrates on metabolic processes. This article contributes to
the study of the body's adaptive mechanisms in hypoxic conditions and the development of
effective therapeutic methods.

Keywords: Hypoxia, Protein, Nitrate, Nitrites, Albumin, Globulins, ALT activity.

BBenenue. Hutpatel MOTYT BBI3BIBAaTh TMIOKCHIO B KJIETKaX, Hapyllash HOPMAaJbHbBIA OOMEH
BEIIECTB, BKIIOYass oOMeH OenkoB. [Ipu rumokcuu, BBI3BAHHOW HUTpaTaMu, AaKTHUBHPYIOTCS
MEXaHU3MbI JIalTallid, KOTOpPhIE BKIIOYAIOT W3MEHEHHUsS B CHHTE3¢ W Jerpajganuud OeikoB. B
pe3yabTare BO3ACUCTBUS HUTPATOB Ha OOMEH OENKOB YBEIMYMBACTCS CHHTE3 OENKOB, KOTOpHIE
MIOMOTAI0T KIJIETKaM 3allMIIaThcs OT crpecca. OaHako, HapylieHus: oOMeHa OENKOB B YCIOBHSX
TUIOKCUM MOTYT MPHUBECTU K CHIDKEHUIO (DYHKIIMOHAJIBHOCTH KJIETOK M TKaHEH, yxymmias oOriue
MeTabOIMYECKHE MTPOLIECCHI.

PesynbTaThl HccnenoBaHus MOAYEPKUBAIOT BAXKHOCTh KOHTPOJIS 32 KOHIIEHTPALMEl HUTPAaTOB B
OKpPYKAIOIIeH cpelie W MPEeAIaraloT BO3MOXKHBIC MYTH ISl YIYUIICHUS 3/I0pPOBbS U YCTOWYHUBOCTH
OopraHu3Ma, BKJIIOYas HCIOJb30BAHWE AHTHOKCUAAHTOB M JIPYTMX BEIIECTB M CTaOWiIM3aluu
oOMeHa OEJKOB.

AKTyanpHOCTh HCCeIOBaHHA oOOMeHa O€NKOB TMpH THUIOKCHUH, BBI3BAHHOW HUTpPATaMU,
CTaHOBHTCS OCOOCHHO 3HAYMMOW Ha ()OHE TIO0ATBHBIX JYKOJOTHYCCKUX M CEIIbCKOXO3SHCTBEHHBIX
npobnem. Hurtpartsl, sSBIsSICH OCHOBHBIMH KOMIIOHEHTaMHU YIOOpPEHHH, aKTUBHO HCIIONB3YIOTCS B
CEJIbCKOM XO3SMCTBE JIJIS TIOBBIIMICHUST YPOXKANHOCTH, OJHAKO MX HAKOIUICHUE B TIOYBAX, BOJIOEMAX U
MUIIE SBISETCA CEPbE3HOM HKOJIOTHUYecKoi yrpo3o. IlomMmumo 3TOro, HHUTpaThl cojepkarcs B
MUIIEBBIX MPOAYKTAX, TAKUX KaK Kos0aca, MSICHBIC U3JIENHsI, OBOIIHM, a TAKKE MOTYT 00pa30BBIBATHCS
B Ipoliecce nepepadoTku npoaykToB nuTanus [1]. [lomagas B opranusm, HUTpAThl IPEBPAILAIOTCS B
HUTPUTHI, KOTOPbIE UMEIOT CIIOCOOHOCTh M3MEHATh HOPMaJIbHBbIA OOMEH BEIECTB, Hapylas OaidaHc
KHUCJIOPO/a B KJIETKAaX W MPOBOLMPYS TUIOKCHIO. BinsHue HUTpaToB Ha 0OMEH OENKOB, B TOM YHCIIE
B KpOBH U JuMde, eni¢ HeJJOCTaTOYHO U3YYE€HO, XOTS U3BECTHO, YTO UX JEHCTBHE MOXKET OKa3bIBATh
CYIIECTBEHHOE BIMSHUE Ha METa00IM3M U QYHKIIMU KIIETOK [2].

[Tpu momagaHWy HUTPATOB B OPraHW3M, OHH MOTYT BBI3BIBATH THUIIOKCHIO, YTO TMPHUBOJIUT K
M3MEHEHHsIM B 0OMeHe OEJIKOB, B YaCTHOCTH, B KpOBH U JuM(]ax. B yCIoBHUSIX TMIOKCUU KIETOYHBIE
MEXaHU3Mbl aKTUBUPYIOT aJaNTallUOHHBIC PEAKIIUK, BKIIIOYAs aKTUBAIIMIO CHUHTE3a OEJTKOB, KOTOPHIE
CMOCOOCTBYIOT BOCCTAaHOBJICHHUIO KJIETOYHBIX CTPYKTYp M aJanTallid OpPraHu3Ma K KUCIOPOJHOMY
nedummty. BaxkHO OTMETHTh, YTO HHTPATHI, W3MEHSS YPOBEHb KHCIIOPOJIa, MOTYT HAapylIaTh
HOpMallbHOE (PYHKIIMOHUPOBAaHUE KJIETOK KPOBH, TAKMX KaK APUTPOIMTHI, YTO, B CBOIO OYepe/b,
MOXXET NMPUBECTH K CHIDKCHUIO KHUCIOPOJHOM €MKOCTH KPOBH M YXYAILIEHUIO OOIIETO COCTOSIHHS
opranusMma [3]. Taxke HUTPATHl MOTYT BIUATH HA TUM(OIUTHI, KOTOPIE UTPAIOT KIIOUEBYIO POJIb B
MMMYHHOU CHCTEeMeE, 0Cabisisi MMMYHHBIN OTBET OpraHu3Ma U CIOCOOCTBYS Pa3BUTHIO BOCIATICHUIA
u uHbpeknmii. B 1emnom, HapymieHne oOMeHa OETKOB B JTHUX JKUAKOCTSIX MOMKET MPHUBECTU K
CHIDKCHHIO CITIOCOOHOCTH OpraHu3Ma OOpOThCSl ¢ BHEIIHHMMH U BHYTPEHHUMH CTPECCAMH, a TAKKE
yCYTyOUTh MOCIEACTBUS 3a00I€BaHNM, BRI3BAHHBIX KUCIOPOHON HEJOCTATOYHOCTHIO.

YpoBeHb pazpaboTaHHOCTH MPOOIEMBbI Ha JAaHHBIH MOMEHT OCTAETCSl OTPaHUYEHHBIM, TTOCKOJIBKY
OCHOBHOE BHUMAHHE B HCCIIEIOBAHUAX YAENsAeTCS o0muM dPPeKTaM HUTPATOB, TAKUM KaK Pa3BUTHE
OHKOJIOTUYECKMX 3a00JI€BaHUN WJIM HapYIIEHHUE CepJAeYHO-coCcyaucTor cucremsl [4]. OmHako
BJIMSIHME HUTPATOB HAa META0ONMM3M OENKOB M WX BO3JICHCTBHE HAa TKaHW OpraHW3Ma, OCOOCHHO Ha
KJIeTKH KpoBH W JmM(pbI, TpeOyer Oomnee miryOokoro aHanmuza. llenmb mgaHHOTO WCCIIETOBaHUS
3aKIII0YaeTCs B TOM, YTOOBI BBISICHHTH, KaK HHUTPAThl BIUSIOT Ha OOMEH OENKOB B YCIIOBHUSX
THITOKCHUH, a TAKXKE TIOHATh, KAKUM 00pa30M 3TH U3MEHEHUS CKa3bIBAIOTCS Ha KIIETOYHBIX U TKAHEBBIX
(GYHKIMSX OpraHu3Ma, B TOM YUCIIe B KPOBH U TUM(Dax.

HoBu3Ha naHHOTO WCCIENOBaHUS 3aKJIIOYAETCs B TIIYOOKOM aHajM3€ BIUSHUS HUTPATOB Ha
0OMeH OeJKOB B YCIOBHUSIX TUTIOKCHH, YTO SIBIISIETCSI OTHOCUTEIHHO MAIIOM3YyUYeHHON 001acThio. XOTS
MHOTHE HCCIeNoBaHusl (DOKYCHUPYIOTCS Ha o0mux 3 dekTax HUTPATOB, TAKUX KAK UX TOKCHYHOCTH
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WIM BIMSTHHUE HAa 3/I0POBBE UEIIOBEKA, BIMSHUE HUTPATOB UMEHHO Ha METa0OJIM3M OEJIKOB B YCIOBHUSX
KHUCIOpOAHOTO aeduuura Tpedyer Oosiee neTaabHOro u3ydeHus. B otnuune oT paHee nmpoBeIeHHbBIX
paboT, JaHHOE MCCIIEOBaHHE HANPABICHO HA BBIICHEHHE TOTO, KaK HUTPATHl M3MEHSIOT CHHTE3 H
nerpajganuio OelnKoB B KPOBU W JuMQe, a TakkKe Kak ATH HM3MEHEHUS BIMSIOT Ha KIECTOYHYIO
(YHKIIUIO ¥ YCTOWYMBOCTh OPTaHU3Ma K CTpeccaM. DTO MCCIIEI0BAaHNE OTKPHIBAET HOBbIE TOPU3OHTHI
B TOHUMAaHWU MOJICKYJIIPHBIX MEXaHH3MOB KJIETOYHOW aJanTallid K TUIIOKCHM, BbI3BAaHHOU
HUTpAaTaMH, ¥ MOXET CTaTh OCHOBOH JUIA pa3pabOTKK HOBBIX MOJXO/0OB B MEIUIIMHE Ui OOpHOBI ¢
MOCJICICTBUSIMUA HUTPATHOTO 3arpsi3HeHus [S] .

Marepuanbl u Meroabl. KpbIC, y4acTBYIOIIUX B 3KCIEPUMEHTE, COJAEPXaIU B CTAHIAPTHBIX
YCIOBUSIX BUBapusa Ipu Temrieparype 18-22°C ¢ ecTeCTBEHHbIM 12-4aCOBBIM CBETO-TEMHOBBIM
UKIJIOM, cBOOOAHBIM octynoM K Boge (OCT 332152014) u momHOIEHHOMY TpaHyJIHMPOBAHHOMY
kopmy (I'OCT P-50258-92). UccnemoBanue NpOBEACHO B COOTBETCTBUU C IpaBWIaMH 3aKOHa
Pecniyonmuku Kazaxcran ot 30 mexabps 2021 roga Ne 97-VII «O06 OTBETCTBEHHOM OOpalICHUU C
YKUBOTHBIMI» (C H3MEHEHUAMU 110 cocTosiHUIO Ha 20.08.2024 T.)

Jliis uccrnenoBaHus BIMSHUS HUTPATOB HA OOMEH OEJIKOB B YCJIOBHSIX TMIIOKCHH HCIIOJIb30BAJIUCH
METO/Ibl, HallpaBJICHHbIE Ha CO3IaHNUE TUIIOKCUYECKOW CPeibl M aHAIN3 U3MEHEHUH, IPOUCXOSIINX B
MeTabonm3Me 0enkoB. J{Jisi MOIETUPOBAHUS THIIOKCHH B 3KCIIEPUMEHTAIIBHBIX YCIOBHAX HCIIOIb30Ba-
JUCh HUTpaThl, BBOAMMBIC B OpPraHU3M B BUJE colieil HaTpusi HUTpara. HuTpaThl, momagas B
OpraHu3M, PeoOPa3yIoTCsi B HATPHUTHI, YTO HAPYIIAET KUCIOPOAHBIA OOMEH B KJIETKaX U MPUBOAMT K
Pa3BUTHIO THUIMOKCHU. DTO CO3AABaJO YCJIOBHUS, NMPH KOTOPBIX HM3ydasicsi 0OMEH OENKOB B KPOBU U
mumdax [6].

Jis  co3gaHus TUINOKCHM Y OKCIEPUMEHTANbHBIX JKMBOTHBIX (J1a0OpPaTOPHBIX KpBICAX)
HCIOJIb30BAJICSI METO/ BHYTPUBEHHOE BBE/IeHUE HUTpATOB. [locne BBeeHNSI HUTPATOB MIPOBOIMINCH
3aMepbl U3MEHeHH B oOMeHe OenkoB. /[ OLleHKH W3MEHEHH B OOMeHe OENIKOB MPUMEHSIIHCH
HECKOJIBKO METOJIOB. DIeKTpodope3 OSITKOB B Telie O3BOJIMII OIIEHUTh N3MEHEHHUS B COCTaBE OEJIKOB
IIa3Mbl KPOBU U JIUM(BI, BEISIBUB U3MEHEHHUS B CHHTE3€ OEJKOB, TAKMX KaK aJbOyMHH U INIOOYIUH, a
TaKXke Jpyrue OelKH, CBsI3aHHbIE C KJIETOYHOW 3amuTOW. MeToJ pajauoMeueHbIX H30TOIOB, C
UCIOJIb30BAHNUEM PAJMOAKTUBHBIX M30TOINOB YIVIEpOJa MM a30Ta, NO3BOJIMII MCCIEN0BATh CKOPOCTh
CHHTe3a OENKOB B KJIETKaX KPOBH, TOYHO ONpENeNss, Kakue OEIKHM CHUHTE3HPYIOTCA B YCIOBHSIX
runokcuu. UmmynogepmenTtHslil ananus (ELISA) ucnons3oBascs 11si KOJTUUECTBEHHOTO OIpeiese-
HUSl YpOBHEH crienuduueckux OENKOB B IJIa3Me KPOBU M JUMQe, TaKuX KaK MapKepbl cTpecca U
anornro3a [7].

Metoznonorus McciaeqoBaHUs BKIIOYAJa KOHTPOJIUPYEMBIN IKCHEPUMEHT C TPYMNIAaMU KpBbIC,
MO/IBEPIIIMXCSl TUIOKCHM, BBI3BAHHOW HHUTpaTaMHM, M KOHTPOJBHOW TpPYNIOW, HE MOIy4yaBIIeH
HUTpaThl. MI3MepeHust ypoBHS O€IKOB B KPOBH U JUM(E POBOAMINCH B Pa3HbIE MOMEHTHI BPEMEHHU C
LENbI0 OTCIEKMBAHUA AUHAMHMKU H3MeHeHMil. Ha OCHOBaHMM MONY4YEHHBIX JaHHBIX MPOBOJUIICA
CTAaTUCTUYECKUI aHaIM3 JJIs BBIABICHUS 3HAUMMBIX Pa3IMuuil B 0OMEeHE OEJIKOB MEX]ly TUIIOKCHYEC-
KOM M KOHTpOJIbHOW Tpynmamu. Bce meTonsl ObUTM BBIOpaHBI ¢ YYETOM MX UYBCTBHTEIBHOCTH U
TOYHOCTH, YTO TIO3BOJIMJIO JE€TAIbHO U3yYUTh MEXaHU3MbI BO3/IEMCTBUSI HUTPATOB HA OOMEH OEJKOB B
YCIIOBUSIX TUTIOKCHUH.

PesyabTarhl uccienoBanusa. B xone mpoBeneHHOTO HMCCIENOBAHUS ObUIO M3Y4YEHO BIIMSHUE
HUTPATOB Ha OOMEH OENKOB Y )KUBOTHBIX, TOJIBEPTIIUXCS YCIOBUSAM KUCIOPOAHOTO rojoganus. Jns
MIPOBE/ICHUSI AKCIEPUMEHTA MCIOIB30BAIUCH JBE TPYIIBl KUBOTHBIX: KOHTpPOJIbHAS TIpyIlna H
rpymnma, noiy4asiinas HuTpaTbl. O0a THIA )KUBOTHBIX MOABEPrajiCh BO3ACHCTBHIO TMIIOKCHUECKHX
YCIIOBUI, MOJEIUPYIOIIMX KHCIOPOJHOE TOJOJAaHME, C JalbHEHIIEH OLIEHKOM pa3iIWyYHBbIX Iapa-
MeTpoB oOMeHa OenkoB. B rpymre, momydaBiineil HUTpaThl, HAOMIOAAI0Ch 3HAYUTEIIFHOE CHIKEHUE
ypOBHS 001Iero Oeyka B KPOBU IO CPAaBHEHUIO C KOHTPOJBHOHM TpymIoi . ITo CHHXKEHHE ObLIOo
0COOEHHO BBIPAXKEHO Ha (OHE KUCIOPOAHOTO TOJOAAHUS, YTO CBUAETENBCTBYET O HapyIIEHUU
OEIKOBOCHHTETHUYECKHUX MPOLIECCOB B opranu3Me. HecMoTps Ha 3TO, ypoBEeHb albOyYMHHA OCTaBaJICS
B IIpefenax HOPMBI, YTO MOMKET CBHJIETENILCTBOBATH O CHEUU(UYECKON peryisiuuu CHHTE3a
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pa3IUUHBIX (PpaKiyii OEJIKOB B YCIOBUSAX TMIIOKCHHU. Llebi0 TaHHOTO HCClieI0BaHus ObUTO U3yUeHHE
BO3/ICIICTBUSI HUTPATOB HAa OOMEH OENKOB B OPraHU3ME KpbIC, IPH 3TOM KHUCIOPOJHOE TOJIOJIaHHE
MHIYKIMPOBAJIOCh Yepe3 HUTpaThl. B Xome mccienoBaHus ObUIO MOCTaBIEHO HECKOJIBKO 3ajau:
OIIPEEINTh, KAK HUTPAThl BIUAIOT HA COAEp)KaHHE OENKOB B CHIBOPOTKE KPOBU M IIEUCHHU, & TAKKE
OLECHUTh W3MEHEHUS B AKTHUBHOCTH (DEPMEHTOB, CBA3aHHBIX C METabOIM3MOM O€JIKOB, MpHU
TMIIOKCUYECKUX YCIOBHSIX, HHAYLIUPOBAHHBIX HUTPATaMH.

Jlns npoBeieHus SKCIIepUMeHTa ObLIM MCIIOJIb30BaHbI IBE IPYIIIIbl )KUBOTHBIX:

1. KonTponbHasi Tpymma: KpbIChl, HE MOJBEPraBUIMECS KHCIOPOJHOMY TOJIOJIAHUIO U HE
MOJIy4aBUIME HUTPAThL. DTH KUBOTHBIC MCIOJIb30BAINCH JUIS CPABHEHMS C SKCIEPUMEHTAIBHOM
IpYNIOH, YTOOBI MOHATH, KAK U3MEHSIOTCS ITapaMeTpbl 0OMEHa OEJIKOB MPH OTCYTCTBHH BO3/ICHCTBHUS
HUTPATOB U KMCIOPOHOIO FOJI0AAHUS.

2. I'pynna 1 (KucnoposnHoe rojgojaHue 4yepe3 HUTPAThl): KPbICHI, IOJIY4aOLUE HUTPATHI B 103€
10 mr/kr maccel Tena B TedeHHe 7 AHEH. BBeneHwe HUTPATOB NMPHBOAWIO K CHIDKCHHIO YPOBHS
KHCJIOPOJ]a B OpPraHW3Me *KMBOTHBIX, YTO BBI3BIBAJIO TMIIOKCHIO M KUCIOPOAHOE ronojaaHue. Takum
o0pa3oM, B 3TOH TIpyIIe KPBICHl TOABEPraUCh KUCIOPOJHOMY NEPHUIUTY, WHAYLIHPOBAHHOMY
HUTpaTaMM, YTO IO3BOJISUIO M3YYUTh IOCIEICTBUS BO3JEHCTBUS THMIIOKCMM Ha OOMEH OENKOB U
CBSI3aHHBIC C ATUM (PU3HOJIOTHYECKHE H3MEHECHHSI.

OCHOBHOI TI'MIIOTE30i MCCIENOBaHUA ObUIO MPEANOJOKEHUE, YTO BBEJAECHHUE HHUTPATOB,
MHIYLUPYIOIUX KHUCIOPOAHOE TOJI0JaHHWe, NPUBEIET K H3MEHEHUsIM B OOMeHe OenKoB, 4TO
MIPOSIBUTCSI B CHIDKEHHH YPOBHS 001Iero Oeska, anbOyMHHA M TIIOOYJIMHOB, @ TAKXKE B YBEITHMUCHUN
aKTUBHOCTH (pepMeHTOB, Takux kak AJIT. OTu u3MeHeHHs] MOTYT CBHMIETENbCTBOBATH O MOBPEX-
JICHUH KJIETOK U TKaHEH B yCIOBUSIX TUIIOKCHH, BBI3BAHHON HUTPATAMH.

O6cy:xnenne. lccnenoBaHue MOKa3alo 3HAUUTENbHBIE pa3inuyusi B OOMeHe OCJIKOB MEXIY
KOHTPOJILHOW TPYIIIOW M TPYMIIOH C KUCIOPOIHBIM TOJIOJAHWEM, MHIYIIUPOBAHHBIM HHUTPATAMH.
[Tony4eHHble TaHHBIE MO3BOJIIOT OLEHHUTH, KaK BO3ICHCTBHE HUTPATOB U KUCIOPOAHOE TOJIO/IAHHE
BJIMSAIOT Ha YPOBEHb OEJIKOB B CHIBOPOTKE KPOBH M aKTUBHOCTU (hepMeHTOB. [1oapoOHBIE pe3yabTaThl
MIPE/ICTaBIICHBI HUKE.

1. Obwuii 6enox

Conepxanue o01ero Oeyka sSBISETCS BaXKHBIM MOKA3aTENIEM COCTOSHUS OEKOBOTO OOMEHa B
opranusMe. B KOHTpoJIBbHOI Tpyme, I )KUBOTHBIE HE MOJBEPralucCh KUCIOPOJHOMY IOJOIaHUIO U
HE TOJy4aldd HUTPAThl, YpOBeHb obmiero Oenka cocraBui 6,4 £+ 0,3 r/ma. OTo 3HaUEHHE CIYKHUT
CTaHJapTOM JJIsl HOPMaJIbHOTO 0OMEHa OENKOB y KPBIC.

B rpymnme ¢ KUCIOpOAHBIM TOJI0OaHUEM, HHAYLIMPOBAaHHBIM HUTpAaTaMU, YPOBEHb 00I1Iero Oenka
OKa3aJicsi 3HAYUTENbHO HIDKe W cocraBui 5,6 = 0,2 r/an. PasHuma mexay rpynmnamu Obuia
CTaTHCTHUYECKH 3HAYMMOM, ¢ p-3HayeHueMm < 0,01, yro ykaspIBaeT Ha TO, YTO CHM)KEHHE YPOBHS
obmero Oenka ObUIO OOYCIOBIEHO BO3JCHCTBHEM HUTPATOB M THUMOKCHEH. DTO TMOATBEPXKIAET
THIIOTE3Y O TOM, YTO KHCIOPOTHOE TOJIOIaHIe Yepe3 HUTPAThI HapyIIaeT HOpMaJIbHBIH 00MEH OEIKOB
B OpraHu3Me KphbIC.

2. Anbbymun

ANBOYMHH SIBIISIETCS Ba)KHEUIIMM TPAHCIIOPTHBIM O€JIKOM B KPOBH M MHIMKATOPOM OOIIETO
COCTOSTHHSI O€TTKOBOTO 0OMeHa. B KOHTpoIbHOM TpyTine ypoBeHb anbOymuHa coctasmit 3,0 + 0,1 v/,
YTO SIBJISETCSI HOPMAJIbHBIM 3HAUECHUEM JUIS 37J0POBBIX )KUBOTHBIX.

OpHako B Tpynme ¢ KHUCJIOPOAHBIM TOJOJAHHEM, HWHIYLIUPOBAHHBIM HUTpAaTaMH, YpPOBEHb
anpOyMuHa ObUT 3HAYMTEIBHO CHIDKEH M cocTaBmwi 2,5 + 0,1 r/min. DOrta pasHuma Takxke Obuia
CTaTHCTHUYECKH 3HaYMMOM c p-3HadeHuem < 0,05, yTo yka3pIBaeT Ha 3HAYUTEIHHOE CHIDKEHHE
KOHIICHTpAIlMU anbOyMHHA B KPOBH MPU KHCIOPOJHOM TOJOAAHUH, BHI3BAHHOM HHUTPATaMH.
CHmwxeHMe YpOBHS ajbOyMHHA MOXeET OBITh CBS3aHO C HApYIIEHHEM CHHTe3a OENKOB B YCIOBHSX
THITOKCHH, a TAK)Ke C TTOBBIIICHHON Jerpaialueii OSIKOB B OpraHu3Me.

107



BECTHHK KasHIIY um. A6as, cepusi «<EcmecmseHHo-2eoepaduueckue Haykur, 4(86), 2025 a.

3. [o6ynuHb

['00yIUHBI SABIIAIOTCS IPYNIION OEIKOB, BKIIOYAIOIIUX aHTUTENA U (PEPMEHTHI, KOTOPbIE UTPAIOT
BAKHYIO POJIb B UMMYHHOM PEaKLUMU U TPAHCIOPTUPOBKE PA3JIMYHBIX MOJIEKYJI. B KOHTpOJIBHOMI
rpynme cojepxaHue roOyauHoB cocraBwiio 3,4 + 0,2 r/am, 4TO COOTBETCTBYET HOPMAJIbHOMY
YPOBHIO JIJIs1 3I0POBBIX KUBOTHBIX.

B rpynme ¢ KuCIOpOJAHBIM TOJIOJAHMEM Yepe3 HUTPAThl YPOBEHb INIOOYJIMHOB CHHM3HWJICS 10
3,1 £ 0,1 r/mn. OT0 CHMW)KEHHE OKa3ajJoCh CTAaTUCTHYECKH 3HAUYMMBIM C p-3HadeHueMm < 0,05, 4ro
MIOJITBEPAKIAET, YTO KMCIOPOAHOE rOJI0JaHNe, NHAYLIUPOBAHHOE HUTPAaTaMM, OKa3bIBACT BIMSHUE HA
YPOBEHb TIJOOYJIMHOB B KpPOBH. Takoe CHMKEHHE MOXET CBUAETEIbCTBOBATH O HAPYIIEHHUSIX B
MMMYHHOM cHCTEME U OETKOBOM 0OMEHE, CBA3aHHBIX C THIIOKCHEH.

4. Akmusnocmo AJIT (ananunamunompancghepasol)

AnannnamuHoTpancgepaza (AJIT) sBnsercs BaXHBIM (EPMEHTOM, KOTOPBIM y4acTBYeT B
oOMeHEe aMUHOKHCIIOT U CIY)KUT MHIUKATOPOM TMOBPEKACHHS KICTOK MEYEHH M JIPYrux TKaHed. B
KOHTpOJIbHOH Tpymnne akTuBHOCTh AJIT cocraBuna 35 + 5 en/i1, 4to ABisIeTCS HOPMAJIbHBIM YPOBHEM
TS 37I0POBBIX JKUBOTHBIX.

B rpynme ¢ KUCIOpPOAHBIM TOJIOJAHHWEM, WHAYLUPOBAaHHBIM HHUTpaTamu, akTUBHOCTb AJIT
3HAUMTENBHO YBEIMYMWIach M coctaBmwia 60 £ 7 em/n. D10 yBenmuueHHe OBLJIO CTAaTUCTHYECKU
3HAUUMBIM ¢ p-3HaueHreM < 0,01, 4yTo yka3bIBaeT Ha IMOBPEKICHUE KIETOK INEYEHU M JPYrux
OpraHoB B ycioBusAX rurnokcuu. IloBeimenHas aktuBHocTh AJIT cBHAETENBCTBYET O KIETOUHOM
CTpecce U BO3MOXKHOM IIOBPEKICHUU TKAaHEW, YTO XapaKTEepHO JUIs COCTOSIHUM, CBSI3aHHBIX C
KHCJIOPOJJHBIM T'OJIOIAHUEM.

Tabnuya 1. Hnmepnpemayus ucie0o8aHus

n KonTtpoabnast I'pynmna ¢ KucjJopogHbIM ro104aHueM
ApaMeTp rpynna Yyepe3 HUTPAThI prsmaerme
| O6mmii 6erox (/nn) | 64+03 | 56402 | <oo1 |
‘ AnbOymuH (r/mmn) H 3,0+0,1 H 2,5+0,1 H <0,05 ‘
| Coobyammet (/nm) | 34202 | 3,1£0,1 | <005 |
AxtuBHOCTH AJIT 3545 6047 <001
(en/m) ’

HccnenoBanue mokas3ano, 4To KUCIOPOIHOE TOJI0/IaHNE, NHAYIIUPOBAHHOE HUTPATaMH, BbI3bIBAET
HapylleHue oOMeHa O€JIKOB Yy KpBbIC, YTO MPOSABISETCS B CHUKEHUM YpPOBHs oOmiero Oenka,
anpOyMuHa M TJIOOYJIMHOB, @ TaK)KE B MOBBIIEHUHM aKTMBHOCTU (epMeHTOB, Takux kak AJIT. Oro
MOJITBEPAK/IAET TUIOTE3y O TOM, YTO HUTPAThl MOTYT BBI3bIBATh CTPECCOBBIE PEAKIUU OpraHU3Ma,
MPUBOJIS K MOBPEKACHHUIO KJIETOK M HAPYIIEHUIO0 0OMEeHa OeKOB.

3axsouenme. VccnenoBanvue BIUSHUSI HUTPATOB HA OOMEH OENKOB MPHU TMIOKCUU TO3BOJIUIIO
BBISIBUTH 3HAYUTENbHBIE U3MEHEHUsI B MeTabonu3Me OENKOB B YCIOBHSIX KHUCIOPOIHOTO JePHIIUTA.
Pe3ynbraThl mokazanM, 4TO HUTPAThI, BBI3bIBASI TMIOKCHIO, aKTUBHPYIOT MEXaHU3MBbI aJanTally B
KJIETKaX, YTO NMPHUBOJUT K U3MEHEHHIO CHHTE3a U JIerpagalui OeIKoB, 0COOEHHO B KPOBU U JUMpe.
OTH U3MEHEHHS MOTYT OKa3bIBaTh BIUSHHE HA (DYHKIIMOHAIBHOCTh KJIETOK, BKIIIOYAsl SPUTPOLUTHI U
JTUMQOLUTHI, YTO B CBOIO OYEpEIb BIMSAET HAa OO METabOIM3M 1 UIMMYHHBIN cTaryc opranusma. B
YCJIOBUSIX TUIIOKCUH, BBI3BAHHOW HUTpaTaMM, HAOJI0JaeTCsl MTOBBIILIEHHE CHHTE3a O€JIKOB, CBA3aHHBIX
C KJIETOYHOM 3alIUTON U BOCCTAHOBIICHHUEM, OTHAKO JOJITOCPOUHBbIE 3(P(PEKTHI TOro mpouecca MoryT
NPUBECTH K HApPYLICHUSM B KIETOYHBIX (DYHKIMAX W CHIXKEHHIO YCTOHYMBOCTH OpraHu3Ma K
cTpeccam.
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BnusiHue HUTpaTOB HAa OOMEH OENKOB MPH KUCIOPOAHOM TOJIOAAHUHM OOYCIIOBICHO CIIOKHBIMH
U3MEHEHUSIMH B MeTabosM3Me, BKJIIOYAs CHU)KEHHE CHHTe3a O€JIKOB, M3MEHEHHME AaKTUBHOCTH
(epMEeHTOB M HapyIIEHHE HOPMAILHON KJIETOYHOH CTPYKTYpbl. HUTpaThl, BEpOSTHO, UTPAIOT POJIb B
MOJYJIALUHN aHTUKaTaOOJINYECKUX IPOLIECCOB, YTO MOXKET OBITh KaK 3aIllMTHOM peakuuei opraHnusma,
Tak U (HaKTOPOM, CIIOCOOCTBYIOIIMM PA3BUTHIO META0OIMYECKUX HAPYIICHUH MpPU UIUTEIHHOM
BO3/I€IICTBUM I'MITOKCHU.

[TonydeHHble JaHHBIE MOAYEPKUBAIOT BAXKHOCTh JAJIIBHEHUIINX UCCIIENOBAHUM [uia Ooiee riry0o-
KOT'0 MOHWMAaHHUsI MOJIEKYJISIPHBIX MEXaHU3MOB BO3JICUCTBHS HUTPATOB Ha OOMEH OEIIKOB, a TAKXKE MX
pOJIM B KJIETOYHOM aJanTaliy K TMIOKCHU. 3HAHUS O BIMSHUU HUTPATOB HA OOMEH OEIKOB MOT'YT
OBITh HCIIONIB30BaHBl JUIA Pa3pabOTKH HOBBIX METOJO0B NPO(MIAKTUKU M JIUEHHs 3a00JIeBaHMHU,
CBSI3aHHBIX C HapyILIEHUEM KHCIOPOJHOro oOMeHa, a Takke Uil pa3paboTku Oosee 3(h(HeKTUBHBIX
MOJIXOJIOB K KOHTPOJIIO 32 HUTPATHBIM 3arps3HEHHEM OKPY)KAIOIICH Cpebl M YITYYIICHUIO 310POBbS
4eJI0BEeKa.
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