@®-05-001/187

@-05-001/187

KHOJA AHMET YASSAWI INTERNATIONAL KAZAKH-TURKISH
UNIVERSITY

= H ar, X,
U\usla,a'
T,

digational-methodical committee
80 protocol « £ » 64 2025 y.

EDUCATIONAL PROGRAM

(project “Strengthening the potential of teacher education”)

Program level Bachelor
Code and classification of the field of 6B01 Pedagogical sciences
education

Code and name of the direction of training 6B015 Teacher training in natural science

subjects
Group and name of EP BO012 Teacher training in Chemistry
Gode and name of EP 6B01522-Chemistry (IP)
EP type Innovative EP
EP distinctive features Dual training

Matriculated in 2025 year



@®-05-001/187

D-0B-001/187

Kypacreipymbinap: /Paspa6oranxu:/ Developers:

«XKapaTbuibicTany mnoHgepi GolbIHINA MyFajgimaep Jaspiay» fagpnay OGaFbITBl  GOMBIHIIA
AKkajeMHsUIbIK KOMHTET Kypambi:/ CocTaB aKaJeMHYeCKOro KOMHTETAa I10 HAMpAaBJIEHHIO
noarotosku «IToaroToBka yuuTesned MO e€CTECTBEHHOHAaY4HbIM mpeameram»/The composition of the
academic committee on the direction of personnel training «Teacher training in natural science subjects»

AK Tteparacsi:/ Ilpeacegareas MK: /Chairman of the AK:

No Aver kol DIHOIFUI Hime Kwbi3meri, aTarsl, nage?xecﬂtllomuocu, Igouu/uonnucb/
3BaHHe, cTeneHb/Position, title, rank signature
L CapbibaeBa Onus XoxaHkbi3bl | ®u3uka kadeapackl, ILF.K., JOLUEHT i

AK mymeJepi, akazeMHsIbIK nepcoHat: / UsieHbI aKaJeMHYecKoro KOMHTETA, AKaJeMHYeCKH i
nepconas: /Members of the Academic Committee, academic staff:

M | Aviswont OO iagic Kpi3meri, aTarbl, gopexeci/J0/LKHOCTD, Koubl/moanucs/
3 3BaHHe, crenenn/Position, title, rank signature
XKsouibicbaesa I'ynpxan OkoJorus xoHe XUMHS Kadeapackl, JOLEHT - %//
b Hypaunnaesna -// /
2. Bepni [lunapa KanupxaHkei3sl | Dkonorus xoeHe xumus kadenpacsl, PhD, ara

OKBITYIIBI

AK mymeci, symbic 6epymri exii:/YjeH akaieMHYeCKOro KOMHTETa, NPEACTABHTENb

paGorogarensi:/Member of the Academic Committee, employer representative:

= s ' Kpi3meri, aTarbl, Jopexeci/JloxHocT
Arbi xeni/®HO/Full name s ¢
3BaHHe, crenenn/Position, title, rank //
Is MunperbaeBa AKHYD H.OnpacsiHoB atsipars! TypkicTan
AMaHreniKbI351 MaMaHJJaHIBIPBUTFaH MEKTeIl MHTepHaT, Ebl
- JKOHIHJET] IUPEKTOp OpbIHOacaphbl
2: AsperGepreHona JKaHpL1
Ne23 IT Mekren-nune JUpeKTOpbI
| XKapbUiKaChIHKbI3BI o P )
3 VckeHosa Payman TypkicTaH Koci6u- MefarorukaiblK KOJTeaii
ApreIHra3sleBHa JMPEKTOPBIHBIH MIiHIETIH aTKapylsl . .

AK mymeci, GimimrepJep exini:/Yen akazeMH4ecKOro KOMHTETa, IPeJCTABHTE/b
obyyaromuxcs:/Member of the Academic Committee, representative of students:

T

Ne 5 Kep13merTi, aTarsl, gopexeci//IoaKHOCTD, : KMbllgﬁh
At xonl/ GHO/Full name 3BaHHe, cTenenb/Position, title, rank igngture—
1. | OpanGait Hypait 6B01512-Xumus BBB cTyneHTi %’/%V/
HypKeHKpI3bI
L7

CripTKbI capanumbl/Baemnnii sxcnept/External expert:

" 5 bI3MeTi, aTaFbl, Kapexeci/JOKHOCT
Art sont/ GHO/Full ame ianne, cTenenb/Po:)ition, tilt[le rank
L. JTuiimeToBa Juns6ap Xamsa aTbiHzarsl Ne2 skanfibl OpTa Me
AbGaypasakoBHa JHPEKTOPBI
2. Kynaiibeperenos laypentaii | A.BalTypChIHOB aT
Cazanbait MEKTeTl AMPEKTOPbL]
3. I'.IlI.©cepbaepa «O3bexami )KQHiGeﬂ  ATBIH]
KOMMYHAJI/IBIK MeMth‘\légm;‘cv
JHUPEKTOPEI
4. P.C.Ubanynnaera

JIMPEKTOPBI




@®-05-001/187

@-05-001/187

«KapaTblabicTany monaepi  Goiipimma myFajimaep nasipiaay» Jaspiray GarbiTel  GoMbIHIIA
aKaJIeMHSUTBIK KOMUTETTe TATIKbLIaH b/

O6CyKIeHO B AKaZeMU4eCKOM KOMHTETE 10 HalpaB/IeHHIO MOArOTOBKH «IToaroToBKa yuureei o
€CTeCTBEHHOHAYYHBIM MPeMeTam»/

Discussed in the Academic committee on the direction of personnel training «Teacher training in natural
science subjects»

Xarrama/IIporokon/Protocol number Ne b« 49 » 0, 2025 x./r.ly




@-0b-001/187

Contents
1. General INFOIMALION ......ooeiiieieieeee ettt sttt et s e et e b e eseestesneensesreensesesneensenes 5
2. Programme FAIONAIE .........c.oo ittt sttt b bt a et 6
3. Teacher’s professional COMPELEIICES ....uuiiuuiruirrirerieereeseesteeteesteesseesseesseesreeesseesseessesssessssssssessseesseessesssees 6
4. Program structure and 1€arning OULCOMES ........c.cceeeeriieeereeieeieeseeteeresteeeesteseesaesreesesteessessesseessesseessesees 8
4.1. Structure of the pedagogical COMPONENL.........cceiuieieriieeece ettt eeas 8
4.2 Structure of the SUDJECT COMPONENT........coiriiiiieeee e 15
4.3 The structure of the compulSOry COMPONENT.........coueriiiiiriieerereree e 38
4.5 Requirements for the successful completion of curriculum .........coccoeeveeeeiciccecceee e, 54
5. Description Of StUAENES” WOTK ...c..eeiiiiiiiiiiieeiiece ettt ettt st s b e sbe e b e snees 54
6. Evaluation methOdS/ASSESSIMENT .......ceeierieieriereeese ettt e et e et e teste e e e se s e etesseensessesseensesseensenns 54
5.1 ASSESSITIENT ...ttt ettt et st e e sttt et e et e bt et e e s aeesatesate e be e b e e b e e be e e h et ea et e ate et e e beesheesatesateeabeenbe e beenaeenaeas 54
6.2 EXTEINAl VAIUBLION.......eiiiieieieieeee ettt ettt e te e s et e eseesaesreensensesseensenns 55
7. FACUILY FEOUITEIMENTS ......eiiieeiecieeteetecte ettt ettt ettt e s te et e be e s e s besbeesbesteess e beesseseeseessesseesaentesseensenes 55
7.1 FACUILY REGUITEIMENTS. ......iiuieiiitieiecie sttt ettt st et e st e et e stesteeaesteeraesbesseessesbesssessesseensesteesaensesseensenes 55
7.2 Additionally ReqUIred FACUILY ........ccueiiieirierierterteeeeee ettt 56
7.3 Required professional development Of FACUILY .........c.couevieieiririnireee e 56
7.4 Required additional administrative Staff .............ccoeviiieeni e 56
8. RESOUICES ...ttt ettt ettt ettt ettt b e s bt e s ae e et e et e e bt e sheesae e sateeabeeabe e b e e bt e sateeaeeeabeenteebeesbeesanesanenane 56
8.1, LIDIary RESOUICES ....ocueeiiiteeieete ettt ettt et et e te et este e e e beste et e s beeasesteebaestesbeessenseeasasesseensesteessantans 56
8.2, IT RESOUICTES. ...cuteeitetieteete sttt sttt sttt ettt et bt et s b e ae et s bt et e s bt et et e sbe et e sbeente bt saeebeebeeaseneeeneennens 56
8L INTTASIIUCIUIE ...ttt b e bttt ettt e b e bt e bt sbe b et et et e e e st eseene 56
9. AdditioNal INFOIMALION.......c.iiiiiiisieeee ettt sttt sbesaesbestesaenae e eneenenneas 56
L0, APPIOVAL....ooieeieeceeece ettt ettt et et e st e et e s be et e s teeae et e e be et e beeat e teebeebenteeraenbeeaeenteareenretes 57
APPENDIX 1: Main principles of the CUrTiCUIUM ...........coiiiriiieeeeee e 57



1. General information

@-0b-001/187

1.1. Curriculum title

6B01522-Chemistry (IP)

1.2. Curriculum developing
team

Member universities
Pavlodar Pedagogical University

Leader university
M.Utemisov West Kazakhstan
University

Shakarim University of Semey

1.3. Type of curriculum
(in accordance with the
National Qualifications
Framework

BACHELOR'S DEGREE
Level 6

1.4. Total academic credits

254 academic credits

1.5. Study mode

full-time

1.6. Expected program
duration

4 years

1.7. Short curriculum
description
Curriculum goals and
objectives

This Educational Programme (EP) "Chemistry" is a national teacher education
curriculum, which has been designed in collaboration by various Kazakh
universities and with international consulting. Due to the nature of a national
curriculum, the descriptive texts within the curriculum do not provide specific
information but highlight general pedagogical principles and cross-cutting themes
(see also Annex 1.). The more detailed descriptions of e.g. methodologies and
assessment will be identified in the implementation plans of the universities,
considering also institutional and regional specific conditions.

Educational programme (EP) "Chemistry"” is a teacher education programme for
pre-service teachers who wish to specialize in teachingchemistry in educational
establishments (schools, colleges, high schools).EP consists of a pedagogical
component 60 academiccredits (incl. pedagogical practice), a compulsory
component 56 credits, and a subject component 130 academiccredits (incl. a final
attestation of 8 academic credits).

The subject component consists of 5 modules: "Chemistry around us", "Applied
Chemistry”, "Chemical Structure and Functions”, "Energy and Mechanism of
chemical processes", "Pedagogical approach to teaching chemistry".

EP is focused on training a chemistry teacher who is able to conduct research of a
scientific, laboratory and educational nature, synthesize knowledge of related
sciences as a product of integrated processes, develop their own moral and civic
position in the context of sustainable development, use language competences for
the implementation of academic and professional activities. After graduation, pre-
service teachers possess subject competences of conceptual and theoretical
knowledge in chemistry, experimental research activities, knowledge of applied
and related sciences.

EP provides an equal opportunity for learning without compromising pre-service
teachers' rights and interests, preserving the principles of equality, respect,
tolerance. It is interdisciplinary, student-oriented, scientifically integrated and
problem-oriented by nature, and the selection of courses is guided by the topical
issues of history and society and corresponds also to the international course
descriptors.

EP is based on the principles of constructive alignment, where teaching and
assessment methods, as well as subject-specific courses are selected to ensure
the achievement and measurement of the competences outlined in the EP. The
EP also follows an inclusive approach considering the multi-ethnic and multi-
confessional composition of per-service teachers and their versatile needs for
support of learning.

1.8 Main principles of the curriculum

Competence-based teacher education

A teacher’s expertise combines competence in pedagogy and their own subject-specific field with theoretical and
practical teaching competence in different kinds of operating environments. A teacher has mastery of the
knowledge and skill requirements of their subject-specific field and thus is able to teach and supervise young
people and adults studying for the same subject.

The competence of a teacher is focused on planning, guidance, teaching and assessment. For this reason, teacher

5



@-0b-001/187

must have sufficient theoretical knowledge of learning and competence development. In addition, modern working
life emphasises cooperation and networking, development skills, and the support and maintenance of the well-
being of oneself and one’s community.
A teacher’s competence is influenced by changes in the labour market, the structures of education and society as a
whole, and all these elements are emphasised in the dynamic nature of a teacher's work. Work characterized by
continual change in the variety of working environments places an emphasis on the teacher’s ability to assess and
adjust their own activities. Self-assessment skills are an essential part of developing one’s professional identity. A
teacher is making value decisions all the time, which means that the consideration of questions of professional
ethics is one of the professional skills needed. Change requires the development of expertise, the ability to learn, as
well as the ability to reform and renew the way things are done as part of a community.
Competence-based teacher education curriculum
The competence-based teacher education curriculum is formed of three entities: 1) Pedagogical studies, 2) Subject-
specific studies 3) Compulsory studies. Each of the entities includes modules and related courses. The courses’
learning outcomes describe the competences required in teaching work and are placed in the NQF system’s
(National Qualifications Framework) reference level six.
The curriculum is guided by the following main principles:

- Competence-based learning

- Constructive alignment

- Student-centred learning and active learning methodologies

- Research-based teaching

- Interdisciplinary learning

- Inclusion

- Teacher professional development and change management
(see Appendix for more details)

1.9. Academic degree

Bachelor of Education in the Educational Program «6B01522-Chemistry»

2. Programme rationale

In the context of the Education Modernization Project funded by the World Bank, several universities providing pre-
service teacher education have designed and revised in international collaboration thirty (30) pre-service teacher
education curricula according to the principles of competence-based education that ensure a holistic development of
pre-service teachers’ competences. Moreover, the student-centered approach better prepares pre-service teachers to
teaching profession by providing practical examples, experiments and experiences, which pre-service teachers can
transfer to their classroom practices considering better the versatile needs and wellbeing of their students.

In order to match the requirements of the renewed primary and secondary education, teachers’ professional
competences need to be re-evaluated and completed. The new approaches in secondary education need to be
reflected in pre-service teacher education and the pre-service teachers’ profiles. Furthermore, these thirty (30)
revised or new pre-service teacher education curricula have been designed to better improve pre-service teachers’
various generic competences that are essential in teacher’s profession. Several important and cross- cutting
pedagogical principles that Kazakhstan education system aims to develop, such as inclusiveness and
interdisciplinarity, have been taken into consideration in the design and implementation of the curricula. In addition,
these curricula emphasize the development of pre-service teachers’ research skills in a way that they become
practitioners who are constantly reflecting and evaluating their own practices and the practices of their schools to
develop their own work and their work community, and the whole sector of education.

3. Teacher’s professional competences

Teachers’ professional competences are defined as consisting of pedagogical competences and subject-specific
competences as well as generic competences. The competence-based teacher education curriculum is thus formed
of three entities: 1) Pedagogical studies, 2) Subject-specific studies 3) Compulsory studies. Competence areas and
competences have been defined separately for each entity.

3.1. Pedagogical and Generic Competence Areas/Learning Outcomes

e Competence area for pedagogy and didactics

1. Pre-service teachers have basic knowledge and understanding of learning and students and are able consider
the diversity of students in learning/teaching process and support their well-being in psychologically and
ethically sound manner considering their life and learning contexts.

2. Pre-service teachers are capable to design, implement, assess, and develop learning and guidance processes
in different kinds of learning environments in a pedagogically meaningful way including ability to utilize
different digital resources in a manner that supports learning.

e Competence area for interaction

3. Pre-service teachers are able to communicate in different interactive relationships and partner networks in a
meaningful manner both in face-to-face and online settings with regard to the goals set for the activity in
question.

4. Pre-service teachers are capable of working in different collaboration networks and have the ability to create
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10.

new relationships that are appropriate for the development of one's own and one's community activities.
Pre-service teachers are able to teach in accordance with the tri-lingual approach in secondary education and
participate in the global professional community.

Competence area for teachers” work environment

Pre-service teachers are familiar with the international and national agreements and documents as well as
legislation that affects his/her institution’s and his/her work.

Pre-service teachers are able to (a) to perceive his / her own activities in relation to the activities of his/her
organization, and (b) work in a meaningful way to create positive relationships between the partners outside
the school (families, regional actors, working life).

Competence area for professional development

Pre-service teachers are able to reflect and critically assess their values, attitudes, ethical principles and work methods
as a teacher and are able to set new goals to his’her own and his/her organization’s pedagogical development.
Pre-service teachers are able to develop his / her own and his / her organization's pedagogical activities in relation to the
anticipated changes at regional, national and international level.

Pre-service teachers are able to produce, seek and critically select theoretical knowledge that, combined with
experiential knowledge, serves the development of both him/her and his/her community's theory-in-use, and the ability
and willingness to use knowledge to promote learning and own professional growth.

3.2 Subject-specific and Generic Competence Areas/Learning Outcome

1.

2.

10.

11.

12.

13.

14.

Competence area for conceptual and theoretical knowledge

Pre-service teachers are able to explain and apply conceptual knowledge to substantiate the laws and
patterns of changes in substances from a natural science point of view;

Pre-service teachers are able to apply various models to describe and explain the structure of matter and
chemical processes, establish a connection between the structure of matter and its properties.

Pre-service teachers are able to generalize and systematize scientific knowledge and teach ways to obtain
and critically evaluate various sources of information.

Pre-service teachers are able to analyze and discuss the impact of science on the environment

Competence area for experimental research activities

Pre-service teachers demonstrate the ability to apply experimental computational methods to solve various
practice-oriented tasks of a scientific, laboratory and educational nature;

Pre-service teachers have the knowledge and skills to pose questions as a starting point for research ;

They are able to give instructions and conduct experimental research in cooperation, safely and consistently
achieve their goals, as well as process, interpret, present and evaluate both the results and the entire research
process.;

Pre-service teachers are able to plan the educational process and various activities of students in teaching
chemistry;

Pre-service teachers have communication strategies and skills of collaborative work

Competence area for applied and integrated sciences

Pre-service teachers are able to understand, present and critically analyze basic information in the field of
ecology and environmental protection.

Pre-service teachers are able to develop their own moral and civic position in the context of sustainable
development.

Pre-service teachers are able to synthesize knowledge of related sciences as a modern product of integrative
processes for further teaching students to understand the application of chemistry in technology and
participate in cooperation with students and specialists in various fields in the creation of ideas, design,
development and application of the results obtained.

Pre-service teachers are able to use language competencies and information and communication
technologies to receive, process and present information and research results, involve students in the
learning process using modeling illustrating various phenomena.

Pre-service teachers are able to argue their own position and teach students to understand the importance of
applying knowledge of chemistry to build a sustainable future and evaluate their own choices in terms of
sustainable use of natural resources and product life cycles.

3.3 Compulsory component: Competence Areas/Learning Outcome

1.

Competence area for worldview, historical, and moral development

Pre-service teachers are able to assess the surrounding reality on the basis of ideological positions, formed by
a knowledge of the fundamentals of philosophy, which provide scientific understanding and study of the
natural and social world by methods of scientific and philosophical knowledge.

Pre-service teachers are capable to interpret the content and specific features of the mythological, religious
and scientific worldview

Pre-service teachers have deep understanding and scientific analysis of the main stages, patterns and
characteristics of the historical development of Kazakhstan.

Pre-service teachers are able to analyse the causes and consequences of the events in the history of
Kazakhstan.
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e Competence area for social, cultural, and civic development

5. Pre-service teachers are able to develop their own moral and civic position and able to operate with the social,
business, cultural, legal and ethical norms of society.

6. Pre-service teachers have knowledge and understanding of the basics of socio-political, economic and legal
studies and are able to demonstrate personal and professional competitiveness.

7. Pre-service teachers are able to assess situations and provide arguments for their own assessments of
developments in the social and work environment.

e Competence area for interpersonal social and professional communication

8. Pre-service teachers are able to assess situations in various spheres of interpersonal, social and professional
communication and enter into communication in oral and written forms in Kazakh, Russian and foreign
languages.

9. Pre-service teachers are able to use in their personal activities various types of information and
communication technologies: Internet resources, cloud and mobile services for searching, storing, processing,
protecting and distributing information.

10. Pre-service teachers are able to maintain a healthy lifestyle to achieve productive social and professional
activities through the methods and means of physical education.

11.Pre-service teachers are able to select methodology and analysis, use scientific research methods and
technigues, and synthesise new knowledge.

4. Program structure and learning outcomes

4.1. Structure of the pedagogical component

The extent of the Pedagogical Component shall be 60 academic credits, including teaching practice. This component
is common for all curricula in initial teacher education. The Pedagogical Component has been jointly created by all
the involved universities in a collaborative design process. The component is flexible and leaves space for individual
universities to implement it according to their specific situation and needs.

The overall structure of the pedagogical studies component:

Module name and main disciplines Academic credits

SUPPORTING LEARNERS AS INDIVIDUALS
Psychology in Education and Concepts of Interaction and Communication
Educational Science and Key Theories of Learning
Age and Physiological Features of the Development of Children
Inclusive Educational Environment
Teaching Planning and Individualization of Learning

TEACHING AND ASSESSMENT FOR LEARNING
Teaching Methods and Technologies
Assessment and Development

TEACHER AS A REFLECTIVE PRACTITIONER
Pedagogical Research
Research, Development and Innovation

TEACHER AS A FACILITATOR OF LEARNING(PEDAGOGICAL PRACTICE)
Introduction to the teaching profession (1st year pedagogical practice)
Psychological and pedagogical assessment (2nd year pedagogical practice)
Pedagogical approaches (3rd year pedagogical practice)
Research and innovation in education (4th year pedagogical practice)

= N =
Gl o|s|o|s oo jw|w|w|s |5

D
o

Total academic credits

The modules, courses, their learning outcomes, and relation to competence areas in more detail:
Supporting learners as individuals 17 Academic credits

This module provides an overview of psychological theories, concepts, and models which help to understand
the pupils’ individual needs and individual differences in learning. The module provides the pre-service
teachers with competences to acknowledge individualization of learning and the diversity of learners in
teaching. The module highlights the importance of enhancing learner well-being through creating and
maintaining a psychologically safe educational environment.

Course title Psychology in Education and Concepts of Interaction and Communication
Component Pedagogical component
Cycle Core disciplines
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Module

Supporting learners as individuals 17 Academic credits

Academic credits

4

Course / The purpose of this course is to improve the following areas of pedagogical competence:
competence e  Competence area for pedagogy and didactics (1)
description e Competence area for interaction (3, 4)
Pre-service teachers are familiar with the modern psychological theories and models, as
well as personality functioning and individual properties. They can apply the knowledge
in their teaching in diverse educational contexts. Pre-service teachers support positive
development of learners by fostering dialogue, interaction, and communication in the
educational process. They are able to communicate, interact, and collaborate with pupils’
families as well as in various other partnership networks and create new relationships
suitable for the development of their own pedagogical activity.
Learning Pre-service teachers who demonstrate competence can:
outcomes e understand the basic concepts and terms of educational psychology, and the main
practical applications of psychological knowledge;
e understand the patterns, facts, and phenomena of cognitive and personal
development of a person in the processes of education and upbringing;
o apply an integrated approach to design, implementation, evaluation, and
development of educational environments;
e understand the concept of continuous learning as a part of the process of cognitive
and personal development of a person.
e apply basic communication and interaction concepts and theories at the individual,
community, and network levels;
o select the methods of communication and interaction that are most appropriate to
facilitate learning in various forms (offline, online, blended, hybrid);
e recognize the patterns of group dynamics and act in ways that promote community
development and well-being.
Course title Educational Science and Key Theories of Learning
Component Pedagogical component
Cycle Core disciplines
Module Supporting learners as individuals 17 Academic credits

Academic credits

3

Course /

The purpose of this course is to improve the following areas of pedagogical competence:

competence e Competence area for pedagogy and didactics (1, 2)
description
Pre-service teachers explore the basics of educational science such as the conceptions of
man leading to various learning theories and pedagogical models. Based on their
understanding of the theoretical concepts, pre-service teachers are able to make appropriate
pedagogical choices for various learning situations.
Learning Pre-service teachers who demonstrate competence can:
outcomes e distinguish between concepts of human and their importance for understanding
learning and the design of an educational process;
o differentiate between learning theories and their importance for understanding
learning and the design of an educational process;
o apply learning theories and pedagogical models suitable for versatile learning
processes.
Course title Age and Physiological Features of the Development of Children
Component Pedagogical component
Cycle Core disciplines
Module Supporting learners as individuals 17 Academic credits

Academic credits

3
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Course/ The purpose of this course is to improve the following areas of pedagogical competence:
competence e Competence area for pedagogy and didactics (2)
description Pre-service teachers are familiar with the formation of psyche, its functioning, and the

patterns of development. Pre-service teachers can observe the development of their students,
and accordingly, plan and implement age-appropriate learning processes considering
individual needs of students. Pre-service teachers act creatively and appropriately in
different situations and support learning and well-being of the learners.

Learning Pre-service teachers who demonstrate competence can:

outcomes e recognize the individual starting points of different students, their learning potential
and specific support needs;

o consider the individual needs of their students for specific support, guidance, teaching
and assessment;

e introduce various methodological solutions for inclusion and for providing specific

support.
Course title Inclusive Educational Environment
Component Pedagogical component
Cycle Core disciplines
Module Supporting learners as individuals 17 Academic credits
Academic credits | 3
Course / The purpose of this course is to improve the following areas of pedagogical competence:
competence e Competence area for pedagogy and didactics (2)
description e Competence area for teachers” work environment (6, 7)

Pre-service teachers have the ability to consider the diversity of learners and identify their
individual needs in the learning / teaching process. Pre-service teachers support students’
learning and inclusion in the educational process by using suitable ICT, teaching and
assistive technologies. Pre-service teachers maintain students’ well-being from
psychological and ethical perspective in collaboration with the community (teachers,
students, parents/guardians) considering the context of students’ life and learning.

Learning Pre-service teachers who demonstrate competence can:

outcomes o identify the individual educational needs that affect participation and learning in a
diverse group of students;

e use ICT and assistive technologies to support students’ learning and inclusion in the
educational process.

o teach values and attitudes beneficial to collaboration and inclusivity;

e support collaboration in the community (teachers, students, parents/guardians).

Course title Teaching Planning and Individualization of Learning

Component Pedagogical component

Cycle Core disciplines

Module Supporting learners as individuals 17 Academic credits

Academic credits | 4

Course / The purpose of this course is to improve the following areas of pedagogical competence:
competence e Competence area for pedagogy and didactics (1, 2)

description Pre-service teachers are familiar with the curriculum in their area of teaching and the

guiding pedagogical principles and cross-cutting development themes of a specific level of
education, such as entrepreneurship and sustainable development. Pre-service teachers
possess the necessary skills of individualization of teaching, considering the diversity of
students and their inclusion to the learning process, as well as the use of teaching
technologies, based on pedagogical and independent research.

Learning Pre-service teachers who demonstrate competence can:

outcomes e understand the main principles and requirements of the curriculum in their area of
teaching and apply them in planning and conducting educational activities;

e identify factors and conditions that affect students’ learning;
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e apply in practice the principles of inclusion as well as individualized teaching and
guidance (adapting curricula, developing differentiated lessons) by considering the
needs of the students and support the development of their personality and self-
esteem, including career guidance.

Teaching and assessment for learning 9 Academic credits

This module provides the teacher students with competencies to carry out interactive and student-centered
teaching and assessment aligned with learning objectives. The module highlights the use of digital tools and
technologies and the ability to update and apply teaching technologies in the context of ongoing changes in the
society and the educational environment. This module supports the pre-service teachers’ competence to
communicate and collaborate in various partnership networks to enhance own pedagogical activity.

Course title Teaching Methods and Technologies

Component Pedagogical component

Cycle Major disciplines

Module Teaching and assessment for learning 9 Academic credits

Academic credits | 5

Course / The purpose of this course is to improve the following areas of pedagogical competence:
competence e Competence area for pedagogy and didactics (1, 2)
description

Pre-service teachers have a comprehensive understanding of teaching strategies and
methodologies, and can apply them in planning, teaching, and assessment in innovative
ways matching the specific pedagogical situations, conditions of a specific school and the
capabilities of students. Pre-service teachers are able to design suitable inclusive physical
and online learning environments at different stages of the educational process. Pre-service
teachers understand and can apply the regulations of copyright and data protection in their
learning material planning. Pre-service teachers possess necessary knowledge of didactics,
learning technologies and methods of motivating students being able to provide necessary
pedagogical assistance to students.

Learning Pre-service teachers who demonstrate competence can:

outcomes o select pedagogical models suitable for teaching;

e apply teaching methods in a creative and varied manner, considering the
opportunities offered by learning technologies;

e use a suitable inclusive learning environment in their teaching;

e acknowledge and apply the norms and principles of copyright and data protection;

e apply guidance methods to motivate students and to support their learning
achievements.

Course title Assessment and Development

Component Pedagogical component

Cycle Core disciplines

Module Teaching and assessment for learning 9 Academic credits

Academic credits | 4

Course / The purpose of this course is to improve the following areas of pedagogical competence:
competence e Competence area for pedagogy and didactics (2)
description

Pre-service teachers have a thorough understanding of the meaning of assessment in
learning process and are able to provide constructive assessment in ethical manner in
different phases of learning processes and engage learners in assessment. Pre-service
teachers identify, differentiate, and use different assessment technologies, principles,
stages, and assessment tools in their own field of expertise (including formative and
summative assessment and self-and peer- assessment, etc). They can critically evaluate and
analyze their understanding and practices concerning assessment and develop them further.
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Learning
outcomes

Pre-service teachers who demonstrate competence can:
e use and apply a variety of methods and tools of assessment and feedback (formative
and summative assessment);
o apply pedagogical principles in defining and recognizing competence levels of
learners;
e understand the importance and support the development of students’ self- and peer-
assessment skills.

Teacher as a reflective practitioner9 Academic credits

This module focuses on the methodological foundations of pedagogy, and it provides understanding of how
pedagogical research informs teaching practices. The module helps the pre-service teachers to develop their
reflection skills to become aware of themselves as teachers and to develop their own teaching as well as the
ability to set new goals for pedagogical development to ensure lifelong learning. The module also addresses the
ethical aspects of the teachers’ work and its development.

Course title Pedagogical Research

Component Pedagogical component

Cycle Major disciplines

Module Teacher as a reflective practitioner9 Academic credits

Academic credits

4

Course /

The purpose of this course is to improve the following areas of pedagogical competence:

competence e Competence area for professional development (10)
description
This course provides pre-service teachers with a theoretical foundation on pedagogical
research. Pre-service teachers possess skills to seek and critically select theoretical
knowledge from various reliable sources, utilize research findings in the development
their pedagogical thinking and practice, and adopt willingness to promote research-based
learning and education as well as their own continuing development and professional
growth.
Learning Pre-service teachers who demonstrate competence can:
outcomes e recognize the nature of pedagogy and its basic terminology;
o identify the central areas of research in pedagogy and understand the difference
between everyday thinking and scientific knowledge;
o follow the changes in the field of education and consider how they influence own
work as a teacher.
Course title Research, Development, and Innovation
Component Pedagogical component
Cycle Major disciplines
Module Teacher as a reflective practitioner 9 Academic credits

Academic credits

5

Course /
competence
description

The purpose of this course is to improve the following areas of pedagogical competence:
e Competence area for professional development (8, 9)
e Competence area for interaction (5)

To stay up-to-date and be able to continuously develop themselves and their work, pre-
service teachers acquire new research-based knowledge and conduct practice-based
research in an ethical manner in various networks concerning the development of
education and teacher profession, innovative approaches to learning, as well as learning
and guidance of students. Pre-service teachers adopt development-oriented mindset and
are able to develop, update and apply innovative teaching approaches and technologies in
the context of ongoing changes in society and the educational environment.

Pre-service teachers design a small-scale research project to familiarize themselves with
research-based development of their work as teachers. They identify their research
topic/questions, conduct the literature review and design the methodology for the data
collection and analysis, including ethical aspects of research. After the course, pre-
service teachers are able to develop and update their pedagogical activities based on
ethically conducted research and development and carry out or participate in research
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projects. They are also able to present their research and development results using
various professional forms and channels.

Learning Pre-service teachers who demonstrate competence can:
outcomes e evaluate their own professional activities and work environment to find areas for
improvement;

e apply a research-based approach to their professional activities and carry out
independent research work;

o consider and apply ethical aspects of research procedures;

o apply critical thinking in data collection and utilization for the development of
initial teacher education;

e participate in scientific design research and / or develop cooperation between
universities and stakeholders;

e document their own research activities and present the results using various forms
of communication.

Teacher as a facilitator of learning(Pedagogical practice) 25 Academic credits

This module focuses on the transformation of theoretical knowledge into practical skills through two
pedagogical practice periods/courses, as well as the formation of a teacher’s professional identity that meets the
requirements of teaching profession today and in the future. During the module, pre-service teachers also
establish practice-based research skills promoting the continuous process of professional growth.

Pedagogical practice is organized in four periods/courses, one per study year, and each having their specific
learning outcomes where the competences of pre-service teachers are progressively deepened from orientation
and observation to designing educational processes and conducting own lessons, and developing own work
environment through practice-based research activities.

All practice periods have some prerequisites and pre-service teachers must have completed a certain amount of
subject and/or pedagogical studies before they can conduct their pedagogical practice, the number of credits
may vary between the faculties and/or educational programmes.

Course title Introduction to the teaching profession(1st year pedagogical practice)

Component Pedagogical component

Cycle Core disciplines

Module Teacher as a facilitator of learning 25 Academic credits

Academic credits | 2

Course / The purpose of this course is to improve the following areas of pedagogical competence:
competence e  competence area for pedagogy and didactics (1, 2)

description e  competence area for interaction (3, 4, 5)

e  competence area for teachers” work environment (6, 7)

e  competence area for professional development (8, 9, 10)
Pre-service teachers familiarize themselves with the educational process and the context of
the educational institution and its adaptation to the conditions of future professional

activity.
Learning Pre-service teachers who demonstrate competence can:
outcomes e understand the regulatory and legislative framework of the education system of the

Republic of Kazakhstan, and the documents regulating educational institutions;

e distinguish the main documents for maintaining school records (work plans of the
educational institution, Kundelik electronic diary, short-term, medium-term and long-
term lesson planning, etc.);

e comprehend the theoretical and applied aspects of pedagogy and educational
psychology in the educational process at school considering social, age,
psychophysical and individual characteristics of students, as well as their special
educational needs.

Course title Psychological and pedagogical assessment(2nd year pedagogical practice)
Component Pedagogical component
Cycle Core disciplines
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Module Teacher as a facilitator of learning 25 Academic credits

Academic credits | 2

Course / The purpose of this course is to improve the following areas of pedagogical competence:
competence e  competence area for pedagogy and didactics (1, 2)

description e competence area for interaction (3, 4, 5)

e  competence area for teachers” work environment (6, 7)

e competence area for professional development (8, 9, 10)

Pre-service teachers familiarize themselves with the features of the integral pedagogical

process of an educational institution and the formation of analytical-reflexive, research,

design, and other skills in the field of psychological and pedagogical support of the
educational process.
Learning Pre-service teachers who demonstrate competence can:
outcomes e comprehend the psychological and pedagogical foundations of teaching strategies
(critical thinking, functional literacy, collaborative learning, self-education, self-
improvement, criteria-based learning);

o apply psychological and pedagogical diagnostic methods to evaluate the needs of a
group of students, and understand how the support processes of the student welfare
services function in schools;

e understand teacher’s work from the socio-pedagogical aspect and reflect own
professional identity as a future teacher;

o establish effective dialogue to reinforce students’ positive and responsible learning
behaviours;

o collaborate with all stakeholders of the educational process;

e analyze and develop a holistic pedagogical process in its various forms (lesson,
seminar, round table, debate, etc.), and conduct various forms of subject-related
extracurricular activities.

Course title Pedagogical approaches(3rd year pedagogical practice)

Component Pedagogical component

Cycle Core disciplines

Module Teacher as a facilitator of learning 25 Academic credits

Academic credits | 6

Course / The purpose of this course is to improve the following areas of pedagogical competence:
competence e  competence area for pedagogy and didactics (1, 2)

description e competence area for interaction (3, 4, 5)

e  competence area for teachers” work environment (6, 7)

e competence area for professional development (8, 9, 10)

During this course, pre-service teachers go through a comprehensive professional

development where they improve in practice their professional practices and develop their

pedagogical and subject-specific competences necessary for a teacher (preschool teacher,
primary school teacher, subject teacher, assistant class teacher / curator).
Learning Pre-service teacherswho demonstrate competence can:
outcomes e design and organize independently a constructive and inclusive educational
process;

e choose purposeful and suitable learning materials, innovative pedagogical
approaches, and active teaching considering also the use of educational
technologies and digital environments;

e apply subject-specific knowledge and didactics;

e apply formative and summative assessment methods and techniques, and support
the development of students’ reflection, self- and peer-assessment skills;

e  establish dialogical atmosphere with all stakeholders of the educational process to
solve problems and conflict situations and to promote safe learning environment.

Course title Research and innovation in education(4th year pedagogical practice)
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Component Pedagogical component
Cycle Core disciplines
Module Teacher as a facilitator of learning 25 Academic credits

Academic credits

15

Course /
competence
description

The purpose of this course is to improve the following areas of pedagogical competence:

competence area for pedagogy and didactics (1, 2)
competence area for interaction (3, 4, 5)

competence area for teachers” work environment (6, 7)
competence area for professional development (8, 9, 10)

The course focuses on establishing pre-service teachers’ developmental approach

towards their own professional activities and work environment. The course also
emphasizes the development of pre-service teachers’ collaborative, problem-solving and
leadership skills. They deepen their pedagogical skills and develop research skills as well
as practical skills (didactics) in accordance with their area of specialization.

During this practice period pre-service teachers also collect and analyze data,test the

hypothesis, or make experimentationsaccording to the research plan created in the course
“Research, Development, and Innovation”. They make conclusions and explorevarious
forms and channels of communicating the research results in a professional manner.

Learning
outcomes

Pre-service teacherswho demonstrate competence can:

design and organize independently a constructive and inclusive educational process to
test hypothesis, make pedagogical experimentations and/or collect data according to
their research plan;

apply innovative teaching and learning strategies, and methods and tools for
designing, conducting and assessing an educational process and/or extracurricular
activities based on long-term, medium-term, short-term lesson / lesson plans, and
educational and out-of-class activities in the subject;

analyze the results of their experimentations and/or data collected and draw
conclusions;

document their research activities and present the results in a professional manner
using various forms of communication;

evaluate their professional activities in relation to the activities of the organization and
through experimentations and practice-based research create ideas for improvement of
their work and their work environment.

4.2 Structure of the subject component

Module name and main disciplines Academic credits
TURKIC WORLD 16
Optional Component =
Principles of Ataturk 3
[Turkic States history
University Component 13
Yassawi Study 3
Turkish (Kazakh) Language — (Level 1- A1,B2) 5
[Turkish (Kazakh) Language — (Level 2-A2, C1) 5
CHEMISTRY AROUND US 24
University Component 10
Mathematics and Physics in Chemistry 5
Fundamentals of chemical production 5
Optional Component 14
Environmental Chemistry 4
Ecological education and sustainable development
Biochemistry 5
Chemistry in everyday life
Colloidal Chemistry 5
Polymer Chemistry
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APPLIED CHEMISTRY

University Component

=N
N |-

Analytical Chemistry

Biogeochemical analysis of natural objects

Optional Component

oo

Chemical analysis

Design and data processing in chemistry

Chemometrics

Art of Chemical Synthesis

Nanochemistry

CHEMICAL STRUCTURE AND FUNCTIONS

University Component

=N
~ [

Chemical bond and structure

Atomic structures and periodicity

Chemistry of carbon and its compounds

Optional Component

Inorganic Chemistry

[o220 K21 IaN ]l Kop) B4

Introduction to Chemistry

ENERGY AND MECHANISM OF CHEMICAL PROCESSES

N

University Component

[HEN
oo

Chemistry of solutions

(63}

Physical Chemistry

(63}

Optional Component

[EEN
o

Kinetics and catalysis

Thermochemistry

a1

Electrochemistry

Radiochemistry

(63}

PEDAGOGICAL APPROACH TO TEACHING CHEMISTRY

University Component

N[N
[l (o2}

Academic letter

Teaching structural and substantive sections of chemistry at school

Chemistry Laboratory and Risk Management

Solving problems in chemistry

Organization of students' project activities in chemistry and artificial intelligence

Optional Component

STEM Education

CLIL in chemistry lessons

FINAL ATTESTATION

| 01 (O~ |O|Ww

Total academic credits

138

The International Kazakh-Turkish University named after Khoja Ahmed Yasawi was established on the basis of an
intergovernmental agreement between Kazakhstan and Turkey. In this regard, in order to train modern highly
qualified specialists from the youth of the Turkic-speaking countries, the university has obligations to introduce the
module of the Turkic world of the disciplines "Yasauitanu", "Principles of Ataturk", "History of the Turkic States"

and teaching the Turkish language in all areas of preparation of educational programs.
The general structure of the university component:

Module name and main disciplines

IAcademic credits

Turkic World 16
[Turkish (Kazakh) Language — (Level 1- A1,B2) 5
Turkish (Kazakh) Language — (Level 2-A2, C1) 5
Principles of Ataturk 3
[TurkicStateshistory
YassawiStudy 3
Total academic credits 60

Course title Turkish (Kazakh) Language — (Level 1- A1,B2)

Component University component

Cycle Major disciplines
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Module

Turkic World, 16 academic credits

Academic credits

5

Course
competence
description

/

The purpose of this course is to improve the following areas of subject competence:
e Competence area for applied and integrated sciences (13)

This course is designed to study the basic level of the Turkish language. The aim of the
course is to equip students with practical knowledge of Turkish at the Al level in
accordance with the Common European Framework of Reference for Languages. The
course is aimed at developing students' readiness and ability for intercultural and
communicative communication. As a result of studying the discipline, the student
understands and uses familiar everyday expressions and the simplest phrases aimed at
solving specific problems.

Learning
outcomes

Pre-service teachers who demonstrate competence can:

Students are at Al levelknows how to communicate in a foreign language, using data,
using time categories;we can speak correctly with intonation, based on lexical
requirements, within the framework of linguistic concepts and grammatically correct
arrangement of words.takes into account stylistic features, determines trends in the
development of a foreign language: describes and analyzes the causes and consequences
of events in social texts from a linguistic point of view;makes reasonable use of language
materials, using sufficient language resources appropriate to this level: promptly and
independently corrects errors in error-free speech.

Students are at B2levelCommunicates in a foreign language, using reasonable data and
using tense categories, learns grammatically correct words within the framework of
language concepts, based on lexical requirements, speaks correctly with intonation;Social
characteristics determine the causes and consequences of events in texts;Reasonable use

of sufficient Tanguage tools and language materials based on this level;speaks without
errors, independently corrects sent errors.

Course title

Turkish (Kazakh) Language — (Level 2-A2, C1)

Component

University component

Cycle

Major disciplines

Module

Turkic World, 16 academic credits

Academic credits

5

Course
competence
description

/

The purpose of this course is to improve the following areas of subject competence:
e Competence area for applied and integrated sciences (13)
This course is designed for the advanced level of the Turkish language. The aim of the
course is to develop students' practical skills at the A2 level in accordance with the
Common European Framework of Reference for Languages. The course is aimed at
developing students' written (reading, writing) and direct oral (speaking, listening)
communication skills, depending on the language level. As a result of studying the
discipline, the student can talk on simple everyday topics, describe simple situations.

Learning
outcomes

Pre-service teachers who demonstrate competence can:

Students are at A2 levelpresents in a foreign language, using reasonable information,
using categories;Assimilates grammatically correct words within the framework of
linguistic ~ concepts, speaks correctly with intonation, based on lexical
requirements.Determines the causes and consequences of events in social texts;uses
sufficient language resources and language materials appropriate to this level;scans
without errors, independently corrects sent errors.

Improves knowledge about the structure of the C1 level of the Turkish language;develops
professional theoretical and linguistic thinking skills through practical topics; improves
writing skills and literacy in Turkish through written assignments; listening and speaking
tasks use specific communication methods and develop communication skills. develops
vocabulary through reading texts.

Course title

Principles of Ataturk

Component

University component
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Cycle

Major disciplines

Module

Turkic World, 16 academic credits

Academic credits

3

Course /| The purpose of this course is to improve the following areas of subject competence:
competence e Competence area for conceptual and theoretical knowledge (4)
description The discipline forms students' comprehensive understanding of the historical development
of Turkey, develops skills for obtaining, analyzing and summarizing historical
information, forms a scientific assessment of the principles of Ataturk. During the course,
the student receives knowledge about the basic laws, stages and content of the history of
Turkey in the context of the world-historical process, forms students' creative thinking,
independence of judgment, interest in studying, preserving, using and multiplying the
spiritual, cultural and historical heritage of Ataturk.
Learning Pre-service teachers who demonstrate competence can:
outcomes e conducts scientific research in the field of humanities, applies modern methods,
tools and forms of education, comprehensively studies, analyzes, and
systematizes scientific data;
e possesses research abilities and skills depending on the content of modern
education, owns new forms and methods of technology of criterion assessment
(design, critical thinking), uses information technologies and technical means at a
professional level,
e Heis able to explain the main trends in the field of humanities, uses the ability to
interpret historical problems, events, ideas and theories;
e He is able to explain the complex connections between facts, phenomena, and
theories in the field of scientific research;
Course title Turkic States history
Component University component
Cycle Major disciplines
Module Turkic World, 16 academic credits

Academic credits

3

Course

/

The purpose of this course is to improve the following areas of subject competence:

competence e Competence area for conceptual and theoretical knowledge (4)
description The discipline is aimed at forming students' holistic understanding of the place and role of
the Turkic peoples and states in the world-historical process, instilling in students the skills
and abilities of searching, systematizing and comprehensive analysis of historical
information, developing the ability to understand the historical conditioning of phenomena
and processes of both the past and the present , defining their own position in relation to
the surrounding reality, fostering feelings of citizenship, patriotism, national identity,
interethnic and interreligious tolerance.
Learning Pre-service teachers who demonstrate competence can:
outcomes e establishes the connection of historical events with the historical development of
mankind,;
e he knows the techniques of scientific description and analysis of the course and
consequences of historical events;
o explains the ways to solve modern social problems based on critically informed
data;
o defines the importance of the formation of historical consciousness and
worldview principles in accordance with national priorities;
Course title Yassawi Study
Component University component
Cycle Major disciplines
Module Turkic World, 16 academic credits
Academic credits | 3
Course /| The purpose of this course is to improve the following areas of subject competence:
competence e Competence area for conceptual and theoretical knowledge (4)
description

The discipline introduces the values of the Yasawi teaching, forms an understanding of the
principles of science, religious tolerance, human relations, human rights in personal,
cultural and professional relations. As a result of studying the subject, the student can
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understand the peculiarities of the Yasavi culture, compare it with the social, ethical,
confessional, cultural characteristics of society, understand the importance of the Yasavi
teaching in the national culture, religion of the Turkic peoples; be able to analyze the role
of "Hikmets" in the spiritual life of the people, which is a source of social harmony and
unity; develop the ability to establish active professional and social relations.

Learning
outcomes

Pre-service teachers who demonstrate competence can:

e The student can understand the characteristics of creative culture and compare
them with the social, ethical, confessional and cultural characteristics of society;

e Forms creative positions on issues of science, religious tolerance, human
relations, rights in personal, cultural, professional relationships;

e Explains the theoretical foundations of the religious and non-religious worldview
of the Turkic peoples and the teachings of Yasawi;

e Demonstrates skills in communicating Yasawi's worldview to the public;

e Explains the importance of the teachings of Akhmet Yasawi in Kazakh culture
from the point of view of the phenomenon of religious transformation;

Chemistry around us 24 academic credits

During the module, pre-service teachers develop their mathematical conceptual apparatus in calculations when
studying the quantitative composition of a substance. They also develop their understanding of the spatial
structure and geometry of molecules as well as the integration of natural sciences and technology to solve
problems in industry and life. During the module, pre-service teachers develop their environmental literacy, as
well as social and civic responsibility for the environmental consequences of decisions and actions taken. The
module also helps pre-service teachers to master a wide range of comprehensive, objective and creative
approaches to discussing, analyzing and evaluating environmental protection and sustainable development
issues on a local and global scale.

Course title Mathematics and Physics in Chemistry
Component Subject component, University component
Cycle Major disciplines

Module Chemistry around us 24 academic credits

Academic credits

5

Course/Competenc
e description

The purpose of this course is to improve the following areas of subject competence:
e Competence area for experimental research activities (5)
e Competence area for applied and integrated sciences (10,12,14)

Pre-service teachers develop the necessary knowledge and skills in the selected
sections of mathematics and physics, which are the basis for the development of
fundamental chemical disciplines:

- "Elements of probability theory and mathematical statistics" and "Mathematical
analysis": composing equations with one and two unknowns, rounding numbers,
differential calculus of functions of one and two variables;

- “Graph Theory”: visual interpretation of data and research results;

- "Molecular Physics and Thermodynamics”, "Atomic and Nuclear Physics": gas
laws and laws of thermodynamics, the heat of dissolution of salts, the heat of
neutralization; the nature and properties of radioactive radiation;

- "Optics": optical properties of dispersed systems, scattering, absorption,
reflection, refraction of light and Rayleigh's laws

During the course, pre-service teachers develop their understanding and skills in applying
the knowledge to explain the chemical properties of substances based on their structure
and physical properties.

Learning
outcomes

Pre-service teachers demonstrating competence can:
e apply knowledge when composing an equation with one and two unknowns,
rounding numbers, differential calculus of functions of one and two variables in
calculations of the quantitative determination of a substance;

__design mathematical models of chemical processes; explain the nature and properties
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of radioactive radiation;

apply gas laws and laws of thermodynamics to determine the mass of a mole of a
substance by measuring its volume in a gaseous state; determining the heat of
dissolution of salts, the heat of neutralization;

describe the optical properties of dispersed systems, scattering, absorption,
reflection, refraction of light and coloring of light solutions based on Rayleigh's
laws;

describe chemical changes occurring under the influence of light;

simulate the process of radioactive decay.

Course title Fundamentals of chemical production
Component Subject component, University component
Cycle Major disciplines

Module Chemistry around us 24 academic credits

Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

o Competence area for conceptual and theoretical knowledge (4)

o Competence area for experimental research activities (6,9)

e Competence area for applied and integrated sciences (10,11,14)
The course focuses on the study of the basic principles of chemical production,
types of chemical pollution of the environment and its consequences. The
discipline forms the students' understanding of modern production processes and
the structure of chemical engineering systems. The study of the discipline
contributes to the application of knowledge to analyze and assess the probability
of occurrence of technological processes.

Learning outcomes

Pre-service teachers demonstrating competence can:

e determine the positive and negative environmental impacts of the
chemical production operations under consideration;

e design methods and techniques for constructing process diagrams of
production;

e compose the main characteristics of a chemical process;
assess the technological efficiency of production; and
provide arguments for efficiency of production in view of resource- and
energy-saving technologies.

o evaluate the prospects of development of the nuclear industry in
Kazakhstan.

Course title Environmental Chemistry

Component Subject component, Optional component
Cycle Major disciplines

Module Chemistry around us 24 academic credits

Academic credits

4

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (4)

e Competence area for experimental research activities (6,9)

e Competence area for applied and integrated sciences (10,11,14)
During the course, pre-service teachers build their knowledge about the basic
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principles of environmental chemistry on a local and global scale. Pre-service
teachers give scientific substantiations of the processes occurring in the
environment using knowledge in the field of physics, chemistry, Earth sciences
and biology. They also apply methods of analysis of physico-chemical processes
involving pollutants in the atmosphere, hydrosphere, and soil. During the
course, pre-service teachers develop their civic position to realize the
responsibility of their decisions and actions.

Learning outcomes

Pre-service teachers demonstrating competence can:

e form an understanding of the basic principles of environmental
chemistry;

o form their own moral and civic position for their decisions and actions;

o apply knowledge in the field of physics, chemistry, Earth sciences and
biology for scientific substantiation of processes occurring in the
environment;

e assess anthropogenic changes in environmental objects.

Course title Ecological education and sustainable development
Component Subject component, Optional component

Cycle Major disciplines

Module Chemistry around us 24 academic credits

Academic credits

4

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (4)

o Competence area for experimental research activities (6,9)

e Competence area for applied and integrated sciences (10,11,14)
During the course, pre-service teachers develop a conscious understanding of
the global consequences of human influence on nature, the prospects for the
transition of the world community to sustainable development, and the general
patterns of interaction of living organisms with the environment. During the
course, pre-service teachers develop their logical thinking in the analysis and
search for optimal solutions to problems in the field of environmental education
and nature conservation.

Learning outcomes

Pre-service teachers demonstrating competence can:

o apply knowledge of the content of the concept of sustainable
development to discuss the global consequences of human influence on
nature;

e discuss and analyze the most acute and complex problems in the field
of ecology and nature management, taking into account the main
provisions of the concept of sustainable development to assess human
impacts on the environment;

e nplan and organize environmental protection measures against
environmental pollutioncorrelate the proposed actions in the field of
environmental management with the recommendations of international
conventions and other treaties ratified in the country.

Course title Biochemistry

Component Subject component, Optional component
Cycle Major disciplines

Module Chemistry around us 24 academic credits
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Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (2,3)

e Competence area for experimental research activities (6)

e Competence area for applied and integrated sciences (10)
During the course, pre-service teachers apply knowledge about the structure of
bioorganic substances to explain metabolic processes in the body. They also
conduct a biochemical analysis to study the structure of various substances. Pre-
service teachers learn to follow the logical relationship between the stages of the
experiment and the basics of related sciences, and master the skills in conducting
a school chemical experiment.

Learning outcomes

Pre-service teachers demonstrating competence can:
e explain the patterns and possibilities of chemical processes and energy
conversion in a living organism;
e describe the mechanisms of regulation of chemical transformations
occurring in the body and their role in ensuring vital activity;
e conduct a full cycle of experimental research.

Course title Chemistry in everyday life

Component Subject component, Optional component
Cycle Major disciplines

Module Chemistry around us 24 academic credits

Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e  Competence area for experimental research activities (8,9)

e  Competence area for applied and integrated sciences (13)

During the course, pre-service teachers develop their knowledge about the
composition and properties of household chemicals. They also develop their
functional literacy skills to use the obtained chemical information in a particular
sphere of life and activity. Pre-service teachers learn to respect for one's health
and the environment as well as the creation of a safe and favorable environment.

Learning outcomes

Pre-service teachers demonstrating competence can:

e highlight the main points in the instructions and labels on the use of
various chemicals, washing powders, cleaning agents, etc.;

e explain the influence of household chemicals on metabolic processes in
the body;

e handle household chemicals in a safe way;

e use the information received in the field of household chemicals in a
particular area of life and activity.

Course title Colloidal chemistry

Component Subject component, Optional component
Cycle Major disciplines

Module Chemistry around us 24 academic credits

Academic credits

5
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Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (3)

o Competence area for experimental research activities (7)

e Competence area for applied and integrated sciences (12)

During the course, pre-service teachers develop their knowledge and skills in
managing colloidal chemical processes in biological systems. They select the
colloidal-chemical content of training for elective courses and extracurricular
work at school, as well as find a connection between the content of the discipline
and the educational and life experience of students.

Learning outcomes

Pre-service teachers demonstrating competence can:

e show the importance of knowledge of the properties of colloidal
substances in everyday life, technological processes of industry and
agriculture, biology, medicine and ecology;

o apply the fundamentals of fundamental knowledge in the field of
colloidal chemistry to solve situational problems of everyday life;

o select colloidal chemical content for conducting experiments with
solutions of high-molecular compounds and surfactants during elective
COUrSeS.

Course title Polymer Chemistry

Component Subject component, Optional component
Cycle Major disciplines

Module Chemistry around us 24 academic credits

Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

Competence area for conceptual and theoretical knowledge (3)

Competence area for experimental research activities (7)

Competence area for applied and integrated sciences (12)

During the course, pre-service teachers develop their understanding about the
basic laws of reactions of production and transformation of plastics and
elastomers, and the features of their chemical structure. They also use their
knowledge in natural science to discuss the physico-chemical and Kinetic features
of polymer production. Pre-service teachers also analyze the rheological and
relaxation properties of the obtained polymers and generalize the knowledge
gained.

Learning outcomes

Pre-service teachers demonstrating competence can:

e apply knowledge about high-molecular compounds, chain and step
processes of formation of macromolecules, chemical reactions of
polymers to substantiate the characteristics of new composite polymer
materials;

e conduct and analyze laboratory experiments to study the structure and
composition of polymers;

e assess the main characteristics of polymer materials and indicate the
areas of their application, including nanotechnology.

Applied Chemistry 21 academic credits
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During the module, pre-service teachers develop their research skills based on critical thinking and analytical
activity. They also improve their abilities to observe, describe, and explain chemical phenomena occurring in
nature, in the laboratory, and in everyday life. Pre-service teachers handle substances and laboratory equipment
when performing chemical experiments in compliance with the safety regulations. They also develop their skills
in independent design (planning) of research, identification of risks and hazards, conducting scientific and
practical research, data collection, analysis, and evaluation of their results. Pre-service teachers integrate their
knowledge related to the achievements of chemical science, as well as to find the connection of the content of
the disciplines with the educational and life experience of students.

Course title Analytical Chemistry

Component Subject component, University component
Cycle Major disciplines

Module Applied Chemistry 21 academic credits

Academic credits

7

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (1,2)

e Competence area for experimental research activities (5,7)

e Competence area for applied and integrated sciences (14)
During the course, pre-service teachers examine the main theoretical issues of
analytical chemistry, as well as the methods of qualitative and quantitative
analysis. They develop their knowledge of identification, detection, separation,
and determination of chemicals. They also acquire skills in performing and
completing experimental work, and handling reagents and equipment, as well as
safety techniques.

Learning outcomes

Pre-service teachers demonstrating competence can:

o describe the basics of qualitative and quantitative research methods;

o explain the principles of titrimetric methods of analysis in determining
the quantitative composition of a substance;

e master the technique of performing individual operations in a chemical
experiment (weighing, dissolving, heating, filtering, drying, calcination,
etc.,);

e conduct a qualitative analysis to determine cations and anions, explain
the essence of specific reactions and their analytical effects;

o perform calculations of theoretical titration curves;

e analyze and process the results obtained from the point of view of
scientific laws and facts of related disciplines;

e evaluate the results of the experiment through the determination of
systematic and random errors.

Course title Chemical analysis

Component Subject component, Optional component
Cycle Major disciplines

Module Applied Chemistry 21 academic credits

Academic credits

3
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Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for experimental research activities (7)

e Competence area for applied and integrated sciences (10,12,14)

The course develops the skills of studying the quantitative composition of a
substance through chemical analysis based on critical thinking and analytical
actions. Studies chemical processes occurring in nature or carried out in
laboratory conditions, the general patterns of their course and the possibilities of
controlling them. The content of the discipline contributes to the accumulation of
knowledge necessary for the development of new, highly sensitive, accurate and
fast-performing methods for qualitative and quantitative analysis of the
composition of chemical compounds.

Learning outcomes

Pre-service teachers demonstrating competence can:

- describe the basics of chemical analysis methods;

- understand the principles of physico-chemical methods of analysis in
determining the quantitative composition of a substance;

- know the technique of performing identification work (weighing, dissolution,
heating, filtration, drying, annealing, etc.)

- conduct chemical analysis to determine the composition of compounds, evaluate
the result.

Course title Design and data processing in chemistry
Component Subject component, Optional component
Cycle Major disciplines

Module Applied Chemistry 21 academic credits

Academic credits

3

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

o Competence area for experimental research activities (5)

e Competence area for applied and integrated sciences (10,12,14)
Pre-service teachers acquire skills in making plans for various types of
experiments and master the methods of processing the results of the analysis and
decision-making. During the course, pre-service teachers develop their abilities to
make a mathematical model of an experiment, to argue the results by statistical
processing, and to ensure the representativeness of the experimental data.

Learning outcomes

Pre-service teachers demonstrating competence can:
e prove the reliability of the experimental results using factor analysis
methods;
e establish causal relationships between the quantitative characteristics of
the experimental results;
e substantiate the confirmation or refutation of the hypothesis of the
experiment.

Course title Chemometrics

Component Subject component, Optional component
Cycle Major disciplines

Module Applied Chemistry 20 academic credits

Academic credits

3
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Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for experimental research activities (5)

e Competence area for applied and integrated sciences (10,12,14)
During the course, pre-service teachers develop their knowledge on the basics of
chemometrics and multidimensional methods of analysis. They also consider
examples of practical tasks. During the course, pre-service teachers master the
methods and means of chemometrics for processing chemical analysis data. They
also use modern software tools for processing experimental information.

Learning outcomes

Pre-service teachers demonstrating competence can:
e use knowledge of the basics of chemometrics, a multidimensional
analysis method for processing the results of a chemical experiment;
o apply modern software tools for processing experimental information;
o interpret the analysis data and evaluate the results of the experiment.

Course title Biogeochemical analysis of natural objects
Component Subject component, University component
Cycle Major disciplines

Module Applied Chemistry 21 academic credits

Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for experimental research activities (6,7)

e Competence area for applied and integrated sciences (12)
During the course, pre-service teachers determine the effects of chemicals on
water, soil, and biological objects as well as the possibility of solving the
problems that arise with the means and methods of chemical analysis. Pre-service
teachers deepen their skills in conducting an experiment using modern methods of
studying the elemental and material composition. The course is implemented with
a multidisciplinary approach, which allows pre-service teachers to connect
generalized facts from different academic subjects with their common knowledge
system and find their applications in practice.

Learning outcomes

Pre-service teachers demonstrating competence can:

o explain the effects of chemicals on water, soil and biological objects, and
the possibility of finding ways of disinfection by means and methods of
chemical analysis;

o justify the choice of optimal sampling methods for various natural
objects;

e plan and perform safe chemical and analytical studies with natural
objects;

e carry out metrological and statistical processing of the results of
biogeochemical analysis;

e interpret and critically analyze the results of biogeochemical studies.

Course title Art of Chemical Synthesis

Component Subject component, Optional component
Cycle Major disciplines

Module Applied Chemistry 21 academic credits

Academic credits

6
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Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (4)

o Competence area for experimental research activities (7)

e Competence area for applied and integrated sciences (14)

During the course, pre-service teachers improve their practical skills in research
activities when performing independent, individual work. They also develop their
abilities to plan chemical synthesis, and select methods of separation and
purification of substances. Pre-service teachers develop a constructive approach to
conducting chemical synthesis in original ways.

Learning outcomes

Pre-service teachers demonstrating competence can:
e plan and design chemical synthesis in an original way;
e evaluate the advantages and disadvantages of the synthesis and suggest
ways to improve;
e determine the purity and to argue the characteristics of the resulting
product;
e identify and manage risks during synthesis.

Course title Nanochemistry

Component Subject component, Optional component
Cycle Major disciplines

Module Applied Chemistry 21 academic credits

Academic credits

6

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (4)

o Competence area for experimental research activities (7)

e Competence area for applied and integrated sciences (14)

During the course, pre-service teachers develop a system of knowledge about
nanochemistry, synthesis and analysis of nanomaterials, as well as application of
nanotechnology in organic chemistry, biology and medicine. Pre-service teachers
apply the knowledge about the possibilities of nanotechnology and modifications
of nanoobjects in the development of elective courses, as well as find a
connection between the content of the discipline and the educational and life
experience of students. They also integrate knowledge related to the achievements
of nanochemistry and nanotechnology.

Learning outcomes

Pre-service teachers demonstrating competence can:

o formulate basic concepts about the nature of nanomaterials and
nanoscience, about their classification and special physico-chemical
properties;

e discuss existing and prospective applications of nanotechnology and
nanomaterials;

e work with databases of scientific publications, bibliographic sources and
scientific literature on topical issues of nanochemistry;

e assess the harmful effects of nanomaterials on the environment, human
health and safety, as well as ways to prevent them.

Chemical structure and functions 23 academic credits

During the module, pre-service teachers develop their system thinking through basic knowledge and
understanding of basic concepts, laws and phenomena in the field of chemistry. They also develop a modern
understanding of the structure of the atom, and the state and movement of electrons in the atom. Pre-service
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teachers explore the concept of the periodicity of changes in the properties of elements, redox and acid-base
properties of metals and nonmetals, and their compounds. They also investigate the dependence of the
properties of simple and complex substances on the type of chemical bond and crystal lattice. Pre-service
teachers analyze the cause-effect relationships between composition, structure, properties and application of
substances, as well as the importance of the development of science for understanding and the holistic
perception of the chemical picture of the surrounding world.

Course title Inorganic chemistry

Component Subject component, Optional component

Cycle Major disciplines

Module Chemical structure and functions 23 academic credits

Academic credits

6

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (1)

e Competence area for experimental research activities (6,7)

During the course, pre-service teachers develop a foundation of general chemical
training and scientific outlook, as well as creative thinking as future specialists.
When studying the course, they develop modern understanding of quantum-
mechanical ideas about the nature of the electron and the structure of the atom, as
well as the basic theories of chemical processes. The course is a basis for further
study of individual sciences of the chemical cycle and contributes to a deeper
understanding of the design of the periodic system and its significance, the theory
of the structure of the atom, and the theory of chemical bonding. The course helps
pre-service teachers to establish causal relationships between the composition,
structure, properties, and use of substances.

Learning outcomes

Pre-service teachers demonstrating competence can:

e understand the academic language of chemical concepts and terms;

e make formulas and give correct names to oxides, acids, bases and salts;

e express the essence of reactions by abbreviated ionic equations and apply
the knowledge gained to characterize the chemical properties of acids,
bases, salts;

e give a comparative characteristic of the elements;

e conduct experiments using elementary methods of chemical research of
substances and compounds to form research skills.

Course title Introduction to Chemistry

Component Subject component, Optional component

Cycle Major disciplines

Module Chemical structure and functions 23 academic credits

Academic credits

6
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Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

o Competence area for conceptual and theoretical knowledge (1)

o Competence area for experimental research activities (6,7)

During the course, pre-service teachers develop their knowledge of the basic
concepts and laws of chemistry. They investigate the basics of atomic and
molecular theory, the structure of matter, the Periodic law, chemical bonding, the
laws of the chemical process, the doctrine of solutions, exchange reactions in
electrolyte solutions, and redox reactions. They also develop their understanding
of the role of chemistry in everyday life, and its applied significance in the life of
society.

Learning outcomes

Pre-service teachers demonstrating competence can:

e understand the academic language of chemical concepts and terms;

o formulate and systematize knowledge about the stereochemical laws of
chemistry, the periodic law, the laws of the chemical process;

e conduct experiments using elementary methods of chemical research of
substances and compounds to form research skills;

e establish the relationship of chemistry with other sciences;

o discuss the processes taking place in the environment from the point of
view of chemical science and sustainable development.

Course title Chemical bond and structure

Component Subject component, University component

Cycle Major disciplines

Module Chemical structure and functions 23 academic credits

Academic credits

4

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (1)

e Competence area for applied and integrated sciences (12,14)

During the course, pre-service teachers develop a critical and logical
understanding of the types and mechanism of chemical bond formation. They also
develop their abilities to identify chemical bondtypes and explain the nature and
methods of formation of chemical bonds. Pre-service teachers also acquire
practical skills and learn to organize their professional activities. After the course,
pre-service teachers are able to implement elective courses that contribute to the
professional self-determination of students.

Learning outcomes

Pre-service teachers demonstrating competence can:

e explain the nature and methods of chemical bond formation;

e discuss and establish the relationship between facts and the theory of
chemical bonding, cause and effect when analyzing the nature of
chemical bonding and justifying decisions based on chemical
knowledge;

e solve practical problems on the chemical bond and structure of
substances and correlate the dependence of the physical properties of
substances on the type of crystal lattice;

e draw diagrams of the structure of molecules of substances formed by
different types of chemical bonds.

Course title

Atomic structures and periodicity
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Component Subject component, University component
Cycle Major disciplines
Module Chemical structure and functions 23 academic credits

Academic credits

6

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (1)

o Competence area for experimental research activities (6,7)

During the course, pre-service teachers develop fundamental theoretical
knowledge about the structure of the atom, the dependence of the properties of
elements and their compounds, and the types of chemical bonds. They also
develop their logical thinking to predict the properties of substances. Pre-service
teachers model the structure of substances, and establish a causal relationship
between the composition, structure, and properties of substances. They develop
and improve their skills in conducting a chemical experiment, describing the
results of the experiment, and observing the norms and rules of working safely in
a chemical laboratory.

Learning outcomes

Pre-service teachers demonstrating competence can:

e to characterize chemical elements based on the features of the structure
of their atoms and their position in the periodic table;

o predict the properties of substances, simulate the structure and structure
of a substance;

e establish a causal relationship between the composition, structure,
properties of substances;

e conduct a chemical experiment in compliance with the norms and rules
of safe operation in a chemical laboratory.

Course title Chemistry of carbon and its compounds

Component Subject component, University component

Cycle Major disciplines

Module Chemistry of carbon and its compounds23academic credits

Academic credits

7

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (3)

e Competence area for experimental research activities (6,7)

e Competence area for applied and integrated sciences (12)

During the course, pre-service teachers develop a systematic knowledge and
modern ideas about the properties, structure and chemical behavior, as well as the
nature of the chemical bond of organic compounds. During the course, pre-service
teachers develop develop their abilities to discuss the dual role of organic
substances in the environment. They also apply the knowledge of the nature of the
chemical bond of organic compounds, and the mutual influence of atoms in a
molecule to establish a genetic link between classes of inorganic and organic
compounds. Pre-service teachers develop experimental skills in the study of
physico-chemical properties, and identification of organic compounds.

Learning outcomes

Pre-service teachers demonstrating competence can:
o apply fundamental knowledge of the laws and theory of classical and
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modern organic chemistry;

e explain the chemical nature of bioorganic molecules in living organisms
and the relationship between individual chemical processes based on the
theory of the structure of organic substances;

e describe the mechanisms of chemical reaction of organic substances;

e discuss the impact of organic compounds on the environment;

e conduct chemical experiments with organic substances in compliance
with safety regulations.

Energy and the mechanism of chemical processes 20 academic credits

During the module, pre-service teachers develop their skills in analysis and evaluation through knowledge about
the patterns of chemical processes and energy conversion. Pre-service teachers explore the relationship between
the structure of a substance and its reactivity, as well as the patterns that determine the possibilities of the
processes. They also build their understanding of the mechanisms of chemical reactions and the speed of their
course, as well as the influence of various factors on them. The module highlights the importance of
electrochemical parameters of electrolyte solutions for electrochemical processes.

Course title Chemistry of solutions

Component Subject component, University component

Cycle Major disciplines

Module Energy and the mechanism of chemical processes 20 academic credits

Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (1,2)

e Competence area for experimental research activities (6,7)

e Competence area for applied and integrated sciences (12)

During the course, pre-service teachers develop their knowledge and
understanding of the theory of solutions, structure and properties, classification of
solvents, ionic processes, phase transformations, critical phenomena in solutions,
organic solutions, and polyelectrolyte solutions. They also learn about the
influence of various factors on the viscosity of solutions. During the course, pre-
service teachers apply the knowledge to solve situational problems of everyday
life. They also develop a creative approach to research activities as well as their
abilities in self-organizing.

Learning outcomes

Pre-service teachers demonstrating competence can:
e apply knowledge in solving situational problems related to the use of
solutions;
e prepare solutions of a given concentration and convert from one
concentration to another;
e establish causal relationships between phenomena and processes
occurring in solutions and biological objects.

Course title Physical chemistry

Component Subject component, University component

Cycle Major disciplines

Module Energy and the mechanism of chemical processes 20 academic credits

Academic credits

5
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Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (2)

e Competence area for experimental research activities (6,7)

e Competence area for applied and integrated sciences (14)

During the course, pre-service teachers develop their chemical worldview and
acquire modern understanding about the structure of substances and the chemical
process based on the laws of thermodynamics and Kinetics. They explore the
theoretical foundations of classical and statistical thermodynamics, and ways of
applying thermodynamic methods to solve chemical problems. When studying the
course, pre-service teachers build their knowledge and skills in modeling and
performing numerical calculations when describing and explaining various types
of chemical and phase equilibria and properties of substances in solutions.

Learning outcomes

Pre-service teachers demonstrating competence can:

o formulate laws and concepts of physical chemistry with reasoned
judgments;

e describe the structure and properties of the main phase states of a
substance (gases, solids and liquids);

e discuss the physico-chemical basis of surface phenomena and factors
affecting free surface energy and features of adsorption at the interface of
phases;

o analyze phase equilibria based on state diagrams;

o perform safe experiments using physico-chemical devices.

Course title Kinetics and catalysis

Component Subject component, Optional component

Cycle Major disciplines

Module Energy and the mechanism of chemical processes 20 academic credits

Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (2)

e Competence area for experimental research activities (6,7)

e Competence area for applied and integrated sciences (14)

During the course, pre-service teachers develop an understanding of the basic
laws and concepts of formal kinetics, elementary stages and Kinetic patterns of
homogeneous, heterogeneous and enzymatic catalytic transformations, and
physico-chemical methods for studying the surface and nanostructure of the
catalyst. They also improve their skills in composing a system of kinetic
equations and analyzing the mechanisms of chemical reactions. The course
helps future chemistry teachers to apply the teaching content in the school
curriculum and elective courses, as well as to find a connection between the
content of the discipline and the educational and life experience of students.

Learning outcomes

Pre-service teachers demonstrating competence can:

o apply the equations of formal kinetics and kinetics of complex, chain,
heterogeneous and catalytic reactions for calculations related to the
determination of Kinetic parameters and kinetic characteristics of
chemical processes;

e conduct chemical experiments using laboratory chemical devices and
equipment to determine Kinetic parameters;

e analyze and evaluate the patterns and possibilities of chemical
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processes and energy conversion.

Course title Thermochemistry

Component Subject component, Optional component

Cycle Major disciplines

Module Energy and the mechanism of chemical processes 20 academic credits

Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (2)

e Competence area for experimental research activities (6,7)

e Competence area for applied and integrated sciences (14)

During the course, pre-service teachers establish the relationship of thermal
effects of reactions with various physico-chemical parameters. They also
develop their skills in discussing the factors influencing the direction of
chemical reactions, the methods of qualitative and quantitative description of the
equilibrium state of thermodynamic systems, and modern ideas about the
chemical process. During the course, pre-service teachers apply the knowledge
of the laws of thermodynamics and their consequences, as well as general
approaches to the description of the equilibrium state of thermodynamic
systems.

Learning outcomes

Pre-service teachers demonstrating competence can:

e discuss chemical phenomena with a thermal effect occurring in nature,
in a living organism;

o apply knowledge of the basic laws of thermodynamics when discussing
the results obtained with the involvement of information databases and
other sources;

e analyze and evaluate the patterns and possibilities of chemical
processes and energy conversion.

Course title Electrochemistry

Component Subject component, Optional component

Cycle Major disciplines

Module Energy and the mechanism of chemical processes 20 academic credits

Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (2)

e Competence area for experimental research activities (6)

e Competence area for applied and integrated sciences (12)

During the course, pre-service teachers develop the basic mechanisms of
electrochemical processes. Pre-service teachers, relying on knowledge from
related fields of sciences, study the laws of mutual transformation of chemical
and electrical forms of energy and systems, as well as the principles of operation
of electrochemical devices and devices. They also construct knowledge on ion
systems, processes and phenomena occurring with charged particles at the
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interface of phases.

Learning outcomes

Pre-service teachers demonstrating competence can:
e apply knowledge and perform calculations to specific electrochemical
Processes;
e understand the principles of operation and work on electrochemical
devices and process experimental information;
e identify patterns of electrochemical processes.

Course title Radiochemistry

Component Subject component, Optional component

Cycle Major disciplines

Module Energy and the mechanism of chemical processes 20 academic credits

Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (2)

e Competence area for experimental research activities (6)

e Competence area for applied and integrated sciences (12)

During the course, pre-service teachers develop their knowledge and
understanding of the terms and definitions of radiation chemistry, various
sources of ionizing radiation, dosimetric systems used in practice, as well as
radiolysis of clean water. During the course, pre-service teachers become aware
of the effects of ionizing radiation on living organisms and develop respect for
environmental objects. They also develop their analytical thinking and self-
study skills, using the knowledge of related sciences.

Learning outcomes

Pre-service teachers demonstrating competence can:
o explain the effects of ionizing radiation on various biological objects;
e compose and describe the equations of the radioactive decay reaction;
o calculate the radiation yield of radiolysis products with known
parameters and experimental data;
e justify the decisions made on the safety of people in various life
situations.

Pedagogical approach to teaching chemistry 26 academic credits

During the module, pre-service teachers improvetheir abilities to analyze the methods and content of teaching
chemistry, and to systematize and generalize their knowledge to work with educational and didactic materials in
chemistry, as well as the equipment and technical means available in the chemistry classroom, including digital
resources. Pre-service teachers use experimental computational methods for solving various practice-oriented
educational tasks. They also further improve their competences in the field of academic writing for the
application of acquired knowledge and skills in the field of professional and pedagogical research, as well as
their competences in interdisciplinary and language teaching.

Course title Academic letter

Component Subject component, University component

Cycle Major disciplines

Module Pedagogical approach to teaching chemistry 26 academic credits

Academic credits

3
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Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for experimental research activities (9)

e Competence area for applied and integrated sciences (13)

During the course, pre-service teachers develop their academic writing skills,
registration of all types of written works, in accordance with existing
requirements. They become proficient in communication and teamwork
technologies, as well as communication strategies. They also investigate the
features of academic writing, ways of correct writing and execution various
types of written work in accordance with the principles of academic integrity.

Learning outcomes

Pre-service teachers demonstrating competence can:

e prepare and execute the submitted works in accordance with the
existing requirements: a scientific essay, an experimental research
report, a description and results of project activities, etc.

e document the sources of information on one of the citation systems to
comply with intellectual property rights;

o work with databases of scientific publications, bibliographic sources,
make references to the sources used.

Course title Teaching structural and substantive sections of chemistry at school
Component Subject component, University component

Cycle Major disciplines

Module Pedagogical approach to teaching chemistry 26 academic credits

Academic credits

6

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

o Competence area for conceptual and theoretical knowledge (4)

e Competence area for experimental research activities (8,9)

e Competence area for applied and integrated sciences (13)

During the course, pre-service teacher develop their professional competences
as a chemistry teacher in the field of implementing the requirements of the
mandatory educational state standard of the Republic of Kazakhstan to the
content and structure of chemical education, as well as the basic principles of its
formation and conditions of implementation. During the course, pre-service
teachers explore through activity-based and personality-developing approaches,
the challenges of implementing chemical education in secondary schools,
selecting and structuring educational content within the framework of the
methodology of standardization of general education.

Learning outcomes

Pre-service teachers demonstrating competence can:

e use the actual, conceptual, procedural and metacognitive knowledge of
school students in chemistry lessons;

e analyze the content and concepts of the school chemistry course taking
into account the requirements of new educational standards;

e systematize, generalize the acquired knowledge to work with
educational and didactic materials on chemistry, equipment and
technical means available in the school chemistry classroom, including
digital resources.

Course title

Chemistry laboratory and risk management

Component

Subject component, University component
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Cycle

Major disciplines

Module

Pedagogical approach to teaching chemistry 27 academic credits

Academic credits

2

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:
e Competence area for experimental research activities (5,7,9)

During the course, pre-service teachers acquire regulatory and legal knowledge
about the safety and labor protection rules. They develop their primary
professional skills when working in a chemical laboratory and become familiar
with the functions and job responsibilities of a laboratory assistant.

Learning outcomes

Pre-service teachers demonstrating competence can:

e prepare instruments for laboratory tests, perform static analysis
processing, evaluate the reproducibility and correctness of the analysis;

o identify the risks associated with storing chemicals in the laboratory,
handling dishes and equipment, conducting experiments and waste
disposal;

e manage risks through documenting safety procedures: draw up a
manual of educational laboratories, study the manuals of devices and
equipment, instructions for the use of equipment, keep safety logs.

Course title Solving problems in chemistry

Component Subject component, University component

Cycle Major disciplines

Module Pedagogical approach to teaching chemistry 26 academic credits

Academic credits

6

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

o Competence area for conceptual and theoretical knowledge (1)

o Competence area for experimental research activities (5)

e Competence area for applied and integrated sciences (12,14)

During the course, pre-service teachers apply the acquired knowledge to solve
basic and more complex level problems of the school chemistry course. They
also investigate methods of solving theoretical, computational and experimental
problems of various complexity.

Learning outcomes

Pre-service teachers demonstrating competence can:

o apply knowledge of stoichiometric laws of chemistry to solve
computational and experimental problems;

e apply knowledge of experimental calculation methods to solve
practice-oriented tasks of a scientific, laboratory and educational
nature;

o use the knowledge of related sciences to convert formulas and perform
calculations.

Course title Organization of students' project activities in chemistry and artificial
intelligence
Component Subject component, University component
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Cycle

Major disciplines

Module

Pedagogical approach to teaching chemistry 26 academic credits

Academic credits

4

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for experimental research activities (5,9)

e Competence area for applied and integrated sciences (12)

During the course forms the ability to manage and organize the project activities
of students, masters the practical mechanisms of project activities with the
integration of artificial intelligence (Al) technologies. The course promotes the
use of research skills in conducting educational projects in the classroom and
extracurricular activities in chemistry, the use of the possibilities of the
educational environment and interaction with the subjects of the educational
process, the generalization of advanced pedagogical experience using artificial
intelligence technologies, the ability to independently organize project activities
in teaching chemistry

Learning outcomes

Pre-service teachers demonstrating competence can:

e organize and plan project activities in chemistry for students at school,

o direct and advise the self-organization of joint active research based on
problem solving;

o evaluate the project activities of the group according to the developed
criteria;

e teach students to argue their judgments on the topic of research.

e Uses Al models and tools for pedagogical purposes

Course title STEM education

Component Subject component, Optional component

Cycle Major disciplines

Module Pedagogical approach to teaching chemistry 26 academic credits

Academic credits

5

Course/Competence
description

The purpose of this course is to improve the following areas of subject
competence:

e Competence area for conceptual and theoretical knowledge (4)

e Competence area for experimental research activities (6)

e Competence area for applied and integrated sciences (12,13)

During the course, pre-service teachers explorenon-traditional application of
interdisciplinary knowledge of natural sciences, engineering, technology, and
mathematics in any conditions to achieve the best result. During the course, pre-
service teachers examine the forms and methods of STEM education, the
development and use of heuristic tasks of a natural science nature, and
integrated training on cross-cutting topics. They also apply gamification
methods, problem-based learning, 3D models, solving case tasks, etc. Pre-
service teachers develop their three-dimensional thinking and their abilities to
analyze the main problems and contradictions in the implementation of basic
STEM learning approaches.

Learning outcomes

Pre-service teachers demonstrating competence can:
o apply interdisciplinary knowledge of natural sciences, engineering,
technology and mathematics to achieve the best result;
o discuss the technical solution of the task;
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o model the image of future activities (constructive, project, speech,
etc.);

e invent creative ideas (own products: projects, creative inventions,
models, games, etc.) mechanisms for their implementation.

Course title CLIL in chemistry lessons

Component Subject component, Optional component

Cycle Major disciplines

Module Pedagogical approach to teaching chemistry 26 academic credits

Academic credits 5

Course/Competence The purpose of this course is to improve the following areas of subject
description competence:

e Competence area for experimental research activities (8,9)
o Competence area for applied and integrated sciences (13)

During the course, pre-service teachers apply the principles and methods of
content and language integrated learning (CLIL). They learn about the general
issues of planning and teaching chemistry in English using CLIL as well as the
methods of differentiation in content and language integrated chemistry
teaching. Pre-service teachers plan and construct lessons using CLIL approach.

Learning outcomes Pre-service teachers demonstrating competence can:

e application of CLIL technology for the organization of classroom
management training activities;

e develop an integrated lesson plan with an indication of the language
and subject competencies being formed;

e create a safe and supportive learning environment;

o develop students' reflexive skills in the process of self-assessment of
teaching chemistry at school in English;

e create a collaborative environment for effective interaction of all
participants in the organization of educational activities in the
chemistry lesson.

FINAL ATTESTATION 8 academic credits FINAL STATE CERTIFICATION 12
academic credits

Final attestation of the graduate is mandatory and is carried out | Final state certification of the graduate is
after mastering the educational programme in full. The aim of the | mandatory and is carried out after
attestation is to evaluate the level of maturity of general cultural | mastering the educational programme in
and professional competences of the graduate, as well as their | full. The aim of the certification is to

readiness to perform basic professional activities. evaluate the level of maturity of general
Final attestation work (Oral Exam, Written Exam, Diploma cultural and professional competences of
work, Research project, Development project, Organisational the graduate, as well as their readiness to
project, Strategic project, Art project) perform basic professional activities —

teaching chemistry in schools.
Final qualification work (thesis work/
thesis project)

4.3 The structure of the compulsory component

The Compulsory Component (Cycle of General Education Studies) consists of 56 academic credits (51 academic
credits mandatory studies and 5 academic credits optional studies) and includes the following modules and courses

Name of modules and courses Academic credits

COMPULSORY COMPONENT (CYCLE OF GENERAL
EDUCATION STUDIES)

56

38




@-0b-001/187

MANDATORY STUDIES

51

Module of historical and philosophical competencies

10

History of Kazakhstan

Kazakhstan in Ancient and Medieval Times. Prehistoric society. Settlements, economy, and
household (2.5 million - 12 thousand B.C. - 4th century). Ethnogenesis of Kazakh nation.
Medieval Kazakhstan (IV-XV cc.). Kazakh Khanate. Geopolitical position of the Kazakh
state. Kazakh Khanate: formation, rise, decline. Social history (mid- XV - beginning XVIII
cc.). Kazakhstan in a colonial period (30-40s of XVIII - 60s XIX cc). Kazakhstan in the
beginning of XX century. Formation of a poly-ethnic structure of the population. Kazakhstan
in the Soviet period (February-October, 1917 - August, 1991) Kazakhstan - Independent
State. The Modern period in the country's history (December 1991 - up to the present).

Philosophy

Origins of a culture of thinking. The subject and method of philosophy. Foundations of
philosophical understanding of the world. Consciousness, spirit and language. Ontology and
metaphysics. Ethics. Philosophy of values. Philosophy of freedom. Philosophy of art. Society
and culture. Philosophy of history. Philosophy of religion. Philosophy of modern
Kazakhstan.

Module of socio-political knowledge (sociology, political studies, cultural studies,
psychology)

Sociology

Sociological studies in understanding the social world. Sociological research. Social structure
and stratification of society. Socialization and identity. Family and modernity. Deviation,
crime, social control. Religion, culture, society. Sociology of ethnicity and the nation.
Education and social inequality. Mass media, technology and society. Economics,
globalization, labor. Health and medicine. Population, urbanization, and social movements.
Social change.

Political studies

Main stages in the development of political science. Politics as part of social life. Political
power. Political elites, leadership. Political system of society. State and civil society. Political
regimes. Electoral systems, elections. Political parties, party systems and socio-political
movements. Political culture, behavior. Political consciousness, ideology; development,
modernization; conflicts and crises. World politics, modern international relations.

Cultural studies

Morphology of culture. Language of culture. Semiotics of culture. Anatomy of culture.
Nomadic culture. Cultural heritage of proto-Turks. Medieval culture. Central Asia. Cultural
heritage of Turks. Basis of the Kazakh culture. Kazakh culture in the XVIII - end of XIX
century, XX century. Kazakh culture in the context of modern world processes, and in the
context of globalization. Cultural policy of Kazakhstan. State program "Cultural heritage".

Psychology

Personality in the context of national consciousness.

Me and my motivation. Emotions, emotional intelligence. Human will, psychology of self-
regulation. Individual-typological features. Values, interests, norms. Psychology of the
meaning of life, professional self-determination, health. Communication between individuals
and groups. The perceptive side of communication. The interactive side of communication.
'The communicative side of communication. Social and psychological conflict. Patterns of
behavior in conflict. Effective communication techniques

Instrumental and communication module

25

Russian /Kazakh language

Proficiency in accurate use of vocabulary, scientific terms, syntactic constructions in oral and
written communication; conversation skills. Business communication, letter-writing, report-
writing, review, essay-writing skills; meaningful reading of texts, ability to express own idea.
Fluent speaking in various conversations, mastering the ability to carry on a conversation,
discussion. Functional styles of speech as a historically developed system of speech means, a|
\variety of literature language.

10
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Foreign language

Social and domestic sphere of communication. Me and my family. Social and cultural sphere
of communication. World map. Customs and Traditions. Educational and professional sphere
of communication: Future profession. A modern home. Family in modern society. Cultural
and historical background. Education. Profession. Human and nature, environmental
problems. News, media, advertising.

10

Information and communication technologies

ICT role in society development. Standards in ICT. Introduction to computer systems.
Software. Operating systems. Human-computer interaction. Database systems. Data analysis.
Data management. Networks and telecommunications. Cybersecurity. Internet technologies.
Cloud and mobile technologies. Multimedia technologies. Smart technology. E-technologies.
E-business. E-learning. E-government. ICT in industries. Prospects of ICT development.

Health Promotion module

Physical education

Principles of physical education. Scientific basis of physical education. Modern recreational
systems, basics of body physical state monitoring. Main methods of practicing sports and
physical education independently. Professional physical training. General physical training.
Speed. Running. Relay races. Execution of exercises for: endurance, flexibility, agility,
coordination, balance, gymnastic and acrobatic exercises. Strength. General training
exercises. Special physical training.

OPTIONAL COMPONENT

Economics, Fundamentals of Entrepreneurship and business

The discipline forms students' economic knowledge. Masters scientific skills, methods and
techniques of entrepreneurship. In the process of mastering entrepreneurial activity, the
student collects data using digital technologies, demonstrates leadership qualities, mastering
the subtleties of business and develops skills to achieve goals. The student gets acquainted
with the methods of doing business, as well as improves decision-making skills in the
organization and management of business.

Research skills in law and anti-corruption culture

'The main provisions of the Constitution, the current legislation of the Republic of]
Kazakhstan; the system of government bodies, terms of reference, goals, methods of state
regulation of the economy, the role of the public sector in the economy; financial law and
finance; the mechanism of interaction between substantive and procedural law; the essence of]
corruption, the reasons for its origin; measure of moral and legal responsibility for corruption
offenses; current anti-corruption legislation

Ecology and Life Safety

The discipline forms a system of knowledge among students about human interaction with
the environment, environmental and man-made risks, principles of ensuring the safety of life
and the concept of sustainable development of society. The student learns how to develop and
justify measures to ensure the safety of life, taking into account the goals of sustainable
development and the characteristics of an inclusive environment.He gets used to using means
of control, analysis and prevention of emergencies and risks.

Research methods

Research approaches. Inductive and deductive reasonings. Qualitative, quantitative, mixed
methods research. Primary and Secondary research. Action research. Research designs |
descriptive, correlational, experimental, quasi-experimental, cross-sectional, longitudinal,
case study, ethnographic, exploratory, explanatory. Variables and hypotheses. Reliability and
validity of research. Reproducibility and replicability. Random and systematic error.
Triangulation. Sampling. Inclusion and exclusion criteria in sampling. Sampling methods.
Collecting data — surveys, interviews, experiments, observational studies, systematic review.
Data cleansing. Transcribing interviews. Analysing data — statistical analysis, content
analysis, discourse analysis, thematic analysis, textual analysis. Research ethics. Peer review.

Financial literacy

'The purpose of studying the discipline is to improve the financial literacy of individuals, the
formation of competencies in the field of personal finance management. The objective of the
course is the practical application of experience in finance and financial institutions to
effectively improve the financial literacy of individuals. The acquired knowledge is

necessary for self-development in the field of financial management, making responsible
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and informed decisions in the field of financial resources management and increasing the
ability to implement these decisions.

'Total academic credits 56
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JKorapm! 6iniv 6epy 6armapiamacei 6oiibinma HETI3TT OKY 2KOCIIAPBI / Yiiksek Egitim Alam TEMEL EGIiTiM PLANI
o nporpamme Briciero ogpasosannss OCHOBHOM YUYEBHBIM IIJIAH / High education program BASIC EDUCATION PLAN
6B01522 —Xumus (IP) /6B01522 —-Kimya / 6B01522 —Xumus (IP) /6B01522 — Chemistry (IP)

[onHnin (MoaybAiH) aTaybl / ECTS | BakanaBp mapexeci, 4 akaneMusiibIK kb1 / Lisans derecesi, [IpepexBu3ut
HaumenoBanue npeamera (MoayJisi) / 4 akademik y1l/ Ctenenp 6axkaiaBpa, 4 akajieMH4eCKHX rojaa IMocTpekBU3UT
Subject (module) name / BA degree, 4 academic years Cekismeler
| 1 111 \ Sonra goriisecek
1 2 3 4 5 6 7 8 Prerequisites
Post-Requisite

Kannsi 6inim 6eperin nonaep (ZKBII) nukai /Genel Egitim Dersler Dongiisii(GED)/ Llnk o6meodpa3oBaTeabHbIX aucuuniaud (OO0 M)/
Cycle of general education (CGE)- 56axan.kp./akademik kredit/ academ.credits
Minpaerrti komnonent MK/ Zorunlu bilesen ZB/ O6s3aTesabnblii komnoneHT OK/ Required component RC - 51akaa.kp./akademik kredit/ academ.credits
Tannay komnonenrti (TK)/ Se¢meli bilesen SB/Komnonent no Beicopy KB/ Component of Choice CC -5 akaa.kp./akademik kredit/ academ.credits

Tapuxu skoHe punocopusabIK Ky3biperTizikrep MoayJi / Tarihsel ve Felsefi 10
Yeterlilikler Modiilii / Moaynps ucTopuko-puaocogcKkux KommneTeHumii/
Module of historical and philosophical competencies

Kazakcran tapuxsl/KazakistanTarihi/Mcropust Kasaxcrana/History of Kazakhstan | 5 5

dunocodus /Felsefe/Punocodusi/Philosophy 5 5

Kaszax (opsic) Tini/Kazak (Rus) Dili /Kazaxckwuii (pycckuii) si3bik/Kazakh(Russian) | 10 5 5 Kasax (opsic) Tini
Language Al- npe - 5K0K, mocTA2/

B1-npe A2, moct- B2/
C1 npe B2, C1-iocT %0K

Hleren Tini/Yabanci dil/luocTpanHslii s3pik/Foreign Language 10 5 5 AFbUILIBIH Tii

1 cem- A2- ipe - )XOK, OCT
B1/B1- mpe A2, mocT- %O0K
2 ceM-B2- npe xok, mnocr -
C1/C1 mpe B2, C1-nocr 0K

AKMapaTThIK-KOMMYHHKaLMIBIK TexHonorusmap /Bilisim velletisimTeknolojileri 5 5
/MHpOopMallMOHHO-KOMMYHHKAIMOHHBIE TexHOoJornH /Information and
communication technology

9QJieyMeTTiK-casicu 0ijiim moay.ai/ Sosyo-politik bilgi modiilii / Moayab 8
conuaabHo-nosuTuyecknx 3uanmii/ Module of socio-political knowledge
OJleyMeTTiK-casicaTTany OU1iM MOyl (JIeyMeTTaHy, casicaTTaHy, Mo/ICHUETTaHy, | 8

ncuxonorust) / Sosyo-politik bilgi modiili (sosyoloji, siyaset bilimi, kiiltiirel

calismalar, psikoloji)/ Moaynb coranbHO-TIOIMTHYECKUX 3HAHUH (COLMOIOTHS,

NINININ

MIOJIMTOJIOT U, KyJIbTypoJorus, ncuxosorus) /Social and political education module
(sociology, political science, cultural studies, psychology)

JencayabIkTel  HbIFaiiTy Mmoayai/ Saghgm tesviki modiilii /Moagyas | 8
ykpensenus 310posbs / HealthPromotionmodule

JenemsiapikTeIpy/BedenEgitimi/@u3ngeckas kynprypa/PhysicalCulture 8 2 2 2 2

Monyas-Koramaesik aamy merizaepi/ Modiil - Sosyal gelisimin temelleri / 5
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Monayas-OcHoBbl o6uectBennoro pasputusi/Module- The basis of social
development

Okomorus xxoHe eMip Kayirncizzairi/Ekoloji ve yasam giivenligi/Oxonorus u
6e3omacHOCTh Jxu3HepesTenpHOoCTH/Ecology and Life Safety

KyKbIK jx0He chIbaiiac :eMKOPIIBIKKA KAPChI CAAChIH/IAFbI 3ePTTEY
nmarasitapsl/Hukuk ve yolsuzlukla miicadele kiiltiirii alaninda aragtirma becerileri / 5
HccnenoBaTenbCKUe HABBIKK B 00JIACTH MPaBa U AHTUKOPPYIIIMOHHOM KYJIBTYphI/
Research skills in law and anti-corruption culture

Fruteimu 3eprrey oaictepi / Bilimsel arastirma yontemleri/ Metonsl Hay4HbIX
uccnenosanuii/ Research Methods

DKOHOMHKA, KOCIMKEPIIiK xkoHe ousHec Herizaepi /Ekonomi, girisimeilik ve is
temelleri/9koHOMHUKa, OCHOBBI IIPEANIPUHUMATENbCTBA U Ou3Heca/ Economics,
Fundamentals of Entrepreneurship and business

Kapxbuiblk cayartsutblk /Finansal okuryazarlik/®unancoBast TpaMOTHOCTB
Financial literacy

BazaibIk koue Geiiingeymi monaepuukii/ Temel ve profilolusturma disiplinleri /bazosbie n npoguiaupyomue gucunminubl/ Basic and profile disiplins 198
akaja.kp./akademik kredit/ academ.credits

Bazaabik monaep uukii / Temel disiplinleri /Ba3oBbie qucuuniunst Basic and profile disiplins.
NEJATOTI'MKAJIBIK KOMIIOHEHT/ /ITIEJATI'OI’ NYECKUA KOMIIOHEHT/ PEDAGOGICAL COMPONENT -60 akaja.kp./akademik kredit/ academ.credits

Moayan-BiniM axymbine! Tyara peringe kosaay / Ogretmen Adaylarinin Birey Olarak Desteklenmesi / Moxy.ib-IToaepska ofydalomuxcesi Kak JauHocTeii / Supporting
learners as individuals / — 17 akaa.kp./akademik kredit/ academ.credits/kredi

Binim Gepymeri MCUXOOTH XKOHE 03apa 9PEKETTECY MEH KOMMYHUKAITHS 4 4
TyxbIpeIMaaManapsl /Egitimde Psikoloji ve Etkilesim-iletisim Kavramlari /
INcuxosorus B 00pa30BaHUH M KOHIEHIUH B3aUMOACHCTBHSA 1 KOMMYHHKALHN/
Psychology in Education and Concepts of Interaction and Communication

binim Oepy Typasbl FBUIBIM JK9HE OKBITYIbIH Herisri Teopusuiapel /  Egitim Bilimi 3 3
ve Temel Ogrenme Teorileri / Hayka 06 o6pa3oBaHuu 1 KITIOYEBbIE TEOPHH
o0yuenus / Educational Science and Key Theories of Learning /

Wuximo3usTi 61imM 6epy opracel / Kapsayict (Kaynastirma) Egitim Ortamlari / 3 3
Wukmo3uBHas oOpazosarenbHas cpena / Inclusive Educational Environment
BananapapiH skac epexmiernik xoHe (PU3nOIOTHSIBIK JaMy epeKIIenikTepi / 3 3

Cocuk Gelisiminde Yas ve Fizyolojik Gelisim Ozellikleri /Bo3pacTable u
¢dusnonornyeckne ocodeHnocty pa3sutus aereil/ Age and Physiological Features
of the Development of Children/

OKBITY/IBI JKOCTIapIay xkoHe jepoec okpity/ Ogretimin Planlamasi ve 4 4
Bireysellestirilmesi / [ImanupoBaHue IpenoaBaHus M HHIUBHUYaTH3aIAS
o0yuenust/ Teaching Planning and Individualization of Learning

Monyab-OKBITY kaHe yiipeTy ymin 6aranay/ / Moayas-IIpenonaBanue u onennBanue 11s odyqenns / Teaching and assessment for learning / Ogretme ve Ogrenmenin
Degerlendirilmesi — 9 akaa.kp./akademik kredit/ academ.credits
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OKBITYZIBIH 9iCTEpi MEH TEXHOJIOTHSIIAPEI 5 5

/ Ogretim Yontem ve Teknikleri / MeToabl 1 TeXHOTOTHH TPETIOIABAHHS /

Teaching Methods and Technologies /

Baranay sxone nameity / Degerlendirme ve Gelistirme / OniernBanue u pazBurue / 4 4

Assessment and Development

Moayab-My¥Fajiv - pedieKCHIBIK MpakTHKa neci / Bir Yansitic1 Uygulayier Olarak Ogretmen

Reflective Practitioner/ — 9 Akaa.Kp./Akademikkredit/ Academ.Credits

/Mony

JIb-Y4HUTeIb KaK peg

JIEKCUPYIOLIHU i

npakTuk / Teacher As A

[Nemaroruxansik 3eprreynep / Pedagojik Arastirmalar / Ilemarornueckue 4 4
uccaenosanusi / Pedagogical Research
3eprreynep, 1aMmy *oHe nHHOBauusulap/ Arastirma, Gelistirme ve Yenilikgilik / 5 5

HWccnenoanusi, pa3surue U naHoBauuu / Research, Development and Innovation

IeaarorukajibiK NpakTHka — Myraiim — oky dacuauraropsi / Ogretimin Kolaylastiricist Olarak Ogretmen (Pedagojik Uygulama)
Kkak pacuimrarop odyuenusi / Pedagogical practice -Teacher as a facilitator of learning /

/ Ileparornuec
— 25 akan.kp./akademikkredit/ academ.credits

Myranim kacibine kipicne (oky npaktukachil-kypc) / Ogretmenlik Meslegine Giris | 2 2 Ipe: -

(Pedagojik Uygulama, 1. sinif)/ — BBenenue B nmpodeccuro yuurens (yueOHas TocT: ICHXONOTUSIIBIK-
npakTuka, 1 kypc)/ Introduction to the teaching profession (1st year, educational TENArOTUKATIBIK HPAKTHKA
practice)

ITcuXOIOTHATIBIK XKOHE IIeIarOTHKAIBIK Oaranay (IICHXOJIOTUSUIBIK-TICIarOTHKAIBIK | 2 2 IIpe: OKy MPaKTHKACHI
npaktuka, 2-kypc) / Psikolojik ve Pedagojik Degerlendirme (psikolojik ve Iloct: meparorukanbiK
pedagojik uygulama , 2. sinif)/ Ilcuxomoro-negarorudeckoe OlEHUBAHNE [paKTUKa
(ncuxosoro-negaroruyeckas npaktuka, 2 kypc) / Psychological and pedagogical

assessment (2nd year psychological and pedagogical practice)

[emarorukanblkK TEXHOJOTHS (IIeIarOTUKAJIBIK IPaKTHKa, 3-Kypc) / / 6 6 IIpe: NCHXOIOTHSITBIK-
[Menaroruyeckas rexnonorust (Ilemarornyeckas mpakruka, 3 kype)/ Pedagogical TeJarorukasblK NpaKTHka
approaches (3rd year, pedagogical practice) Pedagojik Yaklasimlar (Pedagojik Tocr: ennipictik-
Uygulama’ 3 Slnlf) NneaarorukajiblK IPaKTUKa
Binim Gepymeri 3epTTeyiiep MeH HHHOBAIHsUIAP (6HiPICTIK-TIearOrHKaIbIK 15 15 Ipe: enpipicTik-

npaktuka, 4-xkypc) / Egitimde Arastirma ve Yenilikler (Pedagojik Uygulama, 4.
sinif)/ VccenoBanust 1 MHHOBAIMA B 00pa30BaHuH (IIPOM3BOICTBEHHAS -
nejaroruyeckast mpakTuka, 4 kypc)/ Research and innovation in education (4th
year industrial- pedagogical practice)

TMEAarorukajiblK IPaKTUKa

Beiiingeymri mongep nukii/ Profil olusturma disiplinleri /Ilpoduanpyromue qnucunniaunst Profile disiplins — 130 akan.kp./akademikkredit/ academ.credits
Korapsl oKy opabsl komnoHeHTi 7KK/ Universite Se¢meli/By3osckuii komnonenT BK/University Component UC -86 akan.kp./akademikkredit/ academ.credits

Tangay komnoHenrti (TK)/ Se¢cmeli bilesen SB/ KomnoneHT no Bb160

py KB/ Component of Choice CC - 44 akan.kp./ akademik kredit/ academ.credits)

Mopayas — Typki aynueci/ Modiil — Tiirk Diinyasy/ Moayas — Topkckmii 16

mup/ Module — Turkic World

Atarypix npunnunrepi/Atatiirk Tlkeleri/ITpunnunbsiAratropka/PrinciplesofAtaturk | 3 3
Typxi memnekerrep tapuxsl/Tiirk memleketleri tarihi/McTopust Tropkcknx

rocynapcts/TurkicStateshistory

Scaynrany/YesevilikBilgisi/SIcaBuBenenune/YassawiStudy 3 3
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Typik (Kazak) timi — (Jlenreit 1-A1,B2) /Tiirk (Kazak) Dili —(Seviye 1- 5 Ipe: %ok
A1,B2)/Typeuxwuii (Kazaxcknit) s3p1k — (Yposens 1- A1,B2)/Turkish (Kazakh) Hocr: Typix (Kasax) Tini —
Language — (Level 1- A1,B2) (Menreit 2-A2, C1)

Typix (Kasax) tini — (Jenreit 2-A2, C1) /Tiirk (Kazak) Dili —( Seviye 2-A2, C1) 5 Tpe: Typix (Kasax) Tii —

/Typenxwnit (Kazaxckwif) si3p1k — (Yposenb 2-A2, C1) /Turkish (Kazakh) Language
— (Level 2-A2, C1)

(Henreii 1-Al, B2)
ITocrt: 0K

I9HIAIK KOMIIOHEHT/ KONU BiLESENI / IPEJIMETHBIA KOMIIOHEHT/ SUBJECT COMPONENT -114 akaaeMusiJIbIK KPeauT

Mopyas - Alinaaambi3aarsl xumus/ Modiil - Cevremizdeki kimya/ MoayJs -
Xumusi Bokpyr Hac/ Module - Chemistry around us

24

Xumusaarel Matematuka MeH (usuka /Kimyada Matematik ve Fizik
Maremarrka u ¢pusuka B xumun /Mathematics and Physics in Chemistry

IIpe:-
IToct: ®uznkanblK XUMUs

Kopiaran opra xumusicel /Cevre Kimyasi
Xumust okpyxaromiei cpeast /Environmental Chemistry

DkonorusyibiK Oinim Oepy jxoHe TypakThl namy/Cevre Egitimi ve Siirdiiriilebilir
Kalkinma/3Qkonorudeckoe odpa3oBanue u ycroitunoe passurue/Ecological
education and sustainable development

Buoxumust /Biyokimya /Bruoxumus /Biochemistry

Typmbictarsl xumust /Glinlik yasamda kimya
Xumus B 61Ty /Chemistry in everyday life

Komnonarer xumust /Kolloidal Kimya /Kommonanas xumusi/Colloidal chemistry

IMoaumeprnep xumusicel/Polimerlerin kimyasi
Xumus moaumepos/Polymer Chemistry

Xumusutslk oHAipic Herizaepi /Kimyasal tiretimin temelleri
OcHoBsl xuMHIYecKoro mpousBojictea /Fundamentals of chemical production

Monyasb - Konnanoaasl xumus/ Modiil - Uygulamah Kimya /Moayas -
Mpuknaauas xumus/ Module - Applied chemistr

21

Amnannrukansik xumust /Analitik Kimya
Amnanuruueckas xumust /Analytical Chemistry

IIpe:-

Ioct: Taburat HEICAaHIAPBIHEIH
OHMOreOXUMHUSIIBIK

TaJIJIaybl

Xumusiteik Tangay /Kimyasal analiz /Xumugeckuii anamaz/Chemical analysis

XumMusiarsl xkobanay sxoHe manimertepai exey/Kimyada veri tasarimi ve isleme
IMpoexTupoBanue U 06paboTka ganHbx B xumun/Design and data processing in
chemistry

Xemomerpura /Kemometrikler /Xemomerpuka /Chemometrics

TaburaT HBICAHIAPBIHBIH OMOTCOXMMHSITBIK Taaaaybl/Dogal nesnelerin
Biyojeokimyasal analizi/Buoreoxumutdeckuii aHaau3 TPUPOTHBIX OOBEKTOB
Biogeochemical analysis of natural objects

[Ipe: AHANUTUKATBIK XUMUS

XumusiiblK cuHTe3ey oHepi /Kimyasal Sentez Sanati

45



@®-0b-001/187

HckycctBo xumuaeckoro curtesa /Art of Chemical Synthesis

Hanoxumus /Nanokimya/Hanoxumus/Nanochemistry

Moayab - XuMHSUIBIK KYPBLIbIMbI MeH Kbi3MeTTepi/ Modiil - Kimyasal Yapi
ve Fonksiyonlar /MoayJnb - Xumuueckasi cTpykrypa u pynkuun/Module-
Chemical structure and functions

23

Beiiopranukansik xumus /Inorganik kimya
Heopranuueckas xumus /Inorganic chemistry

Xumusira kipicne /Kimyaya Giris/Beeaenue B xumuto /Introduction to Chemistry

XuMusLIbIK Oaitnansic xoHe KypbuibiM /Kimyasal bag ve yapi
Xumudeckas cBs3pb u crpykrypa/Chemical bond and structure

ATOM KYpBUTBICHI JKoHE MepHoATHUTBIK/Atomik yap1 ve periyodiklik
Crpoenne aroMa u neproainyaocTh/Atomic structures and periodicity

KemipTexk jxoHe OHBIH KOCBUTBICTapBIHBIH Xumusichl/Karbon ve bilesiklerinin
kimyasi/Xumus yriaepoaa u ero coequaenuii/Chemistry of carbon and its
compounds

Mopayab - JHepreTHKa ’dHe XUMHAIBIK NMpouecTepAin Mexanu3mi/ Modiil -
Enerji ve kimyasal siireclerin mekanizmasi/Moay.ib - JHepreTuka u
MexXaHu3M XxuMmmuveckux npoueccos/Module - Energy and mechanism of
chemical processes

20

Epitiaainep xumusicel/Cozeltilerin kimyasi
Xumus pacrsopos/ Chemistry of solutions

®usukansik xumus /Fiziksel Kimya
®usunyeckas xumust /Physical chemistry

IIpe: Xumusgarsl MaTeMaTuKa
MeH (u3nKa
ITocrt:-

Kuneruka xone katanus/Kinetik ve Kataliz
Kuneruxka u karanus /Kinetics and catalysis

Tepmoxumus /Termokimya/Tepmoxumus/ Thermochemistry

Onexrpoxumust /Elektrokimya /Onexrpoxumus /Electrochemistry

Pagnoxumus /Radyokimya /Pagnoxumus /Radiochemistry

Mopayib - XUMUSIHBI OKBITYABIH MeAarorukaibik Taciai/ Modiil - Kimya
egitimine Pedagojik Yaklasim / Moayab - [lenarornueckuii moaxosa K
ooyuenno xumuu/Pedagogical approach to teaching chemistry

26

AxanemusslK xka3buisiM /Akademik abonelik
Axanemunueckoe rmcesMmo /Academic letter

MexTenTe XUMUSTHBIH KYPBUTBIMIBIK-Ma3MYHIBIK O6TIMIEpiH OKBITY
Okulda kimyanin yapisal ve icerik boliimlerinin 6gretilmesi
OO0yueHne CTPYKTYPHO-COJIEPIKATEIbHBIX PA3/IeIOB XUMHHU B IITKOJIE
Teaching structural and substantive sections of chemistry at school

[Moct: XuMust OOMBIHIIIA
OKYIIBLIAPIBIH KO0AIBIK
KBI3METiH YUBIMAACTHIPY
JKOHE YKACaHIbl MHTEUIEKT
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Xumusiaad ecenrep meirapy /Kimya problemlerinin ¢éziimii 6
Pemenne 3agay mo xumuw /Solving problems in chemistry
Xumust OOUBIHIITA OKYIIBLTAP.IBIH KO0AJBIK KBI3METIH YHBIMIACTHIPY JKOHE IIpe: MekrenTe XUMHUSIHBIH
JKaCaHIbl HHTEJUIEKT WPEIHBIMI}HK'M%MXZHHHK
Kimya 6grencilerinin proje faaliyetlerinin organizasyonu ve yapay zeka 4 4 693“@613“* OKBITY
Opranu3anys NPOSKTHON NesTeIbHOCTH YYalluXcsl 0 XUMHUH M MCKYCCTBEHHBIH Hocr: -
HHTEJUICKT
Organization of students' project activities in chemistry and artificial intelligence
XuMmus 3epTXaHaChl JKOHE TOyeKeIep/ii 0ackapy
Kimya Laboratuvari ve Risk Yonetimi 2 5
JlaGopaTopus XUMUH U yIIpaBlIeHHE PUCKaMU
Chemistry laboratory and risk management
STEM-6inim6epy /STEM Egitimi
STEM-o6pazosanne /ISTEM educatipn 5 5
Xumus cabakrapeiagarsl CLIL /CLIL kimya dersinde
CLIL na ypokax xumu# /CLIL in chemistry lessons
KopsIThinabl arrectarray / Final Sinav/ UtoroBas atrecranus/ Final Attestation - /8 akan.kp./ akademik kredit/ academ.credits)
JIMIIIOMIBIK KYMBICTBL, TUIUTOMIBIK )KOOaHBI JKa3y XKaHe KOpFay HeMece KeIleHIi
emTuxaH Tancelpy/Tezi Veya Projeyi hazirlama ve Savunma yada Kapsamli
Snavina girme/Hanucanue 1 3ainuta JUIUIOMHON paOOThl, TUIIOMHOTO IIPOSKTa 8
WM TIOATOTOBKA M cjada KOMIUIEKCHOTO dKk3ameHa/Writing and defending a
diploma work, diploma project or preparing and passing of Complex exam
254 33 31 35| 35 31 29 30 30

XKanmnet 6apasirel/ Genel Toplam /O6mmit ntor/ General:
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LEARNING
OUTCOMES (LO):

Graduates of the educational program will be able to:

LO1 — assess the surrounding reality on the basis of worldview positions formed by knowledge of the fundamentals of philosophy, which provide scientific
understanding and study of the natural and social world by the methods of scientific and philosophical knowledge, taking into account a deep understanding and
analysis of the main stages, patterns and features of the historical and legal-economic development of Kazakhstan;

LO 2- apply knowledge in pedagogy and psychology in various types of educational environment, taking into account the principles of student-centered,
competence-based, inclusive approaches and focus on supporting a healthy lifestyle;

LO 3 — constructively build professional relationships necessary for their own pedagogical and professional activities, pedagogical development and professional

well-being;

LO 4 - apply scientific research and academic writing methods when planning pedagogical research and staging a chemical experiment, using language

competencies, digital resources, artificial intelligence technologies and advanced innovative experience to obtain, process and present information and research

results;

LO 5 — demonstrate conceptual knowledge and understanding of the theory and general theoretical provisions of the main sections of chemistry to substantiate the
laws and patterns of changes in substances from a natural science point of view;
LO 6- collect and interpret information to form judgments in the analysis and evaluation of the results of experimental studies and various practice-oriented tasks

of a scientific, laboratory and educational nature;

LO 7- apply practical skills and abilities to solve educational, practical and professional tasks in the educational process, pedagogical research to adjust the

individual development of the student|;

LO 8 — synthesize knowledge of related sciences necessary for everyday professional activities and for the formation of functional literacy of students

Kp
CaHbI

OH 1

OH2

OH 3

OH 4

OH 5

OH 6

OH7

OH 8

Dkonorus xkoHe eMip Kayincizairi/Ekoloji ve yasam giivenligi/Okxomorus u 5
6e3onacHocTh /xm3HenesTenpbHocTH/EcologyandLifeSafety

KyKbIK jxoHe chibaiiac )eMKOPIIBIKKA KApChl CANACHIH/IAFbI 3ePTTEY
nmaraeitapsl/Hukuk ve yolsuzlukla miicadele kiiltiirii alaninda aragtirma becerileri /
HccnenoBaTenbCKUe HABBIKK B 00JIACTH MIPaBa U aHTHKOPPYIIIUOHHOM KYJIbTYPbI/
Research skills in law and anti-corruption culture

DKOHOMHKA, KOCITKEPITiK )koHe Om3Hec Herizzaepi /Ekonomi, girisimcilik ve is
temelleri/OxoHOMHUKa, OCHOBBI IpEIIPUHUMATENLCTBA U On3Heca/ Economics,
Fundamentals of Entrepreneurship and business

Frusivu 3eprrey oapictepi / Bilimsel arastirma yontemleri/ Metoisl HayqHbBIX
uccinenosannii/ Research Methods

Kapxbuislk cayartsutblk /Finansal okuryazarlik/®@unancoBast rpaMOTHOCTD
Financial literacy

binim Gepyneri IcUXoJI0rns JKoOHE ©3apa 9pEKEeTTeCy MEH KOMMYHHKALHS 4
tyxkeipeiMaamainapsl /Egitimde Psikoloji ve Etkilesim-Iletisim Kavramlari /
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[cuxomorust B 00pa30BaHNH M KOHIETIIINY B3aUMOACHCTBUS 1 KOMMYHHUKAIIAN/
Psychology in Education and Concepts of Interaction and Communication

Binim Gepy Typairbl FBUIBIM KOHE OKBITYIBIH HET13T1 TeOpHsIaps /
EgitimBilimiveTemelOgrenmeTeorileri / Hayka 06 o0pa3oBaHuH U KITFOYECBBIE
teopun o0y4enusi /EducationalScienceandKeyTheoriesofLearning /

Wuximo3uBTi 6iim 6epy opracel / Kapsayici (Kaynastirma) Egitim Ortamlari /
Wuximo3uBHas obpasoBatenbHas cpena / Inclusive Educational Environment

Bananapapiy xac epeKienik xoHe (GU3HOJOTHSIBIK JaMy epeKILIeTiKTepi /
Cocuk Gelisiminde Yas ve Fizyolojik Gelisim Ozellikleri /Bo3pacTHble 1
¢dusnonormyeckue ocodeHnoctu pa3sutus aereit/ Age and Physiological Features
of the Development of Children/

OKBITY 1Bl 5KOCTIapIay koHe aepbec okpity/ Ogretimin Planlamasi ve
Bireysellestirilmesi / [ImanupoBaHue npenogaBaHus M HHAUBHIYATA3ALINST
o0yuenns/ Teaching Planning and Individualization of Learning

OKBITYIBIH 9IICTEPI MEH TEXHOIOTHSIIAPEI
/ Ogretim Yontem ve Teknikleri / MeToapl ¥ TEXHOIOTHH MPETIONaBAHUS /
Teaching Methods and Technologies /

Baranay sxone nameity / DegerlendirmeveGelistirme / OneHnBaHze U pa3BUTHE
/AssessmentandDevelopment

[Nemaroruxansik 3eprreynep / PedagojikArastirmalar / [Temarorngeckue
uccaenosanus / PedagogicalResearch

3eprreyinep, Aamy xkoHe HHHOBanusuiap/ Arastirma, Gelistirme ve Yenilikgilik /
HWccnenosanusi, pa3surie 1 nHHoBauuu / Research, Development and Innovation

Ata Typik npunmunTepi/Atatiirk ilkeleri/ITpunmunsiAtaTiopka/PrinciplesofAtaturk

Typxi memnexerrep tapuxsl/Tiir kmemleketleri tarihi/McTopus TFOpKCKHX
rocynapcts/TurkicStateshistory

Scayurany/YesevilikBilgisi/ScaBuBenerue/ Y assawiStudy

w

Typik (Ka3ak) timi — ([enreii 1-A1,B2) /Tirk (Kazak) Dili —(Seviye 1-
A1,B2)/Typenxwuii (Kazaxckwii) 361k — (YpoBens 1- A1,B2)/Turkish (Kazakh)
Language — (Level 1- A1,B2)

Typik (Kazak) timi — ([enreii 2-A2, C1) /Tiirk (Kazak) Dili —( Seviye 2-A2, C1)
/Typeuxwuii (Kazaxckuii) s361k — (YpoBenb 2-A2, C1) /Turkish (Kazakh) Language
— (Level 2-A2, C1)

Myrastim kocibine kipicne (oky npaktukachil-kypc) / Ogretmenlik Meslegine Giris
(Pedagojik Uygulama, 1. sinif)/ — BBenenue B nmpodeccuto yauress (yaeOHast
npakTtuka, 1 kype)/ Introduction to the teaching profession (1st year, educational
practice)

[TcuXONOTHSIIBIK JKOHE TeJarOrHKaNbIK Oaranay (CHXOJIOTHSIIBIK-TIearor KabIK
mpakTuka, 2-Kypc) / Psikolojik ve Pedagojik Degerlendirme (psikolojik ve
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pedagojik uygulama , 2. sinif)/ Ilcuxosoro-negarorudeckoe OlEHUBAHNE
(mcuxomoro-Tieaarornyeckas npaktuka, 2 xkypc) / Psychological and pedagogical
assessment (2nd year psychological and pedagogical practice)

[emarorukanblK TEXHOJIOTHS (IIeIarOTUKAJIBIK IpaKTHKa, 3-Kypc) / /
INemaroruyeckast texnonorust (Ilemarorudeckas mpaktuka, 3 kype)/ Pedagogical
approaches (3rd year, pedagogical practice) Pedagojik Yaklasimlar (Pedagojik
Uygulama, 3. sinif)

binim Gepyneri 3epTTeysep MeH HHHOBaLMsIIap (OHAIPICTIK-TIeJaroruKaibiK
npakTuka, 4-kypc) / Egitimde Arastirma ve Yenilikler (Pedagojik Uygulama, 4.
sinif)/ UccnenoBanus 1 MHHOBAIMU B 00pa3oBaHUH (TIPOM3BOJICTBEHHAS -
nemaroruyeckas npaktuka, 4 kypc)/ Research and innovation in education (4th year
industrial- pedagogical practice)

15

XI/IMI/IS[Z[aFLI MaT€MaTHKa MCH (1)1431/11(3
Kimyada Matematik ve Fizik
Maremartuka u (1)1431/11(3 B XMUMHHU
Mathematics and Physics in Chemistry

Kopmaran opra XUMHACHI
Cevre Kimyasi

XuMUs OKpyXKaroule cpenbl
Environmental Chemistry

DKoJIOTHsIIBIK OL1iM Oepy jKoHE TYPaKThl laMy

Cevre Egitimi ve Siirdiriilebilir Kalkinma
DKoornyeckoe 00pa3oBaHNE B YCTOMYMBOE Pa3BUTHE
Ecological education and sustainable development

buoxumus
Biyokimya
brnoxnmus
Biochemistry

TypMbICTaFbl XUMHS
Giinliik yasamda kimya
Xumus B OBITY

Chemistry in everyday life

KOJ’IJ’IOI/II[TLI XHUMHUA
Kolloidal Kimya

Kommonnnas xumust
Colloidal chemistry

[Tonumepiiep XUuMUACHI
Polimerlerin kimyasi
XuUMHUS TOJIMMEPOB
Polymer Chemistry
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XUMIBSITBIK OHIIpic HeTizaepi
Kimyasal iiretimin temelleri

OCHOBBI XMMHYECKOTO IIPOU3BOACTBA
Fundamentals of chemical production

+

AHaJ’II/ITI/IKaJ'ILIK XUMMUA
Analitik Kimya
AHanuthueckass XuMHs
Analytical Chemistry

XUMUATBIK Tanaay
Kimyasal analiz
XUMUYECKHI aHAIIN3
Chemical analysis

Xumusigarel s)xo0anay »oHe MAIIIMETTEp Il OHICY
Kimyada veri tasarimi ve igleme
IMpoektupoBaHue 1 00pab0OTKA AaHHBIX B XUMUH
Design and data processing in chemistry

XemoMmeTpuKa
Kemometrikler
XeMoMeTpuKa
Chemometrics

Taburat HeICAaHTAPBIHBIH OMOT€OXUMUSIIBIK TaJIayhl
Dogal nesnelerin Biyojeokimyasal analizi
BuoreoxuMuyeckuii aHaJN3 TPUPOJHBIX OOBEKTOB
Biogeochemical analysis of natural objects

XUMUSIIBIK CHHTE3/ICY OHEPI
Kimyasal Sentez Sanati
HcKyccTBO XUMUYECKOTO CHHTE3a
Art of Chemical Synthesis

Hanoxumus
Nanokimya
Hanoxumus
Nanochemistry

Beitopranukanabik XuMus
Inorganik kimya
Heopranunueckas xumus
Inorganic chemistry

Xummusra Kipicre
Kimyaya Giris

BBenenue B XuMuio
Introduction to Chemistry
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XUMISUTBIK OaiIaHBIC KOHE KYPBUTBIM
Kimyasal bag ve yap1

XuMmdeckas CBAI3b U CTPYKTypa
Chemical bond and structure

+

ATOM KYpPBUIBICHI KOHE ITEPUOITHUIBIK
Atomik yap1 ve periyodiklik
CrpoeHue aTomMa ¥ EPHOANIHOCTD
Atomic structures and periodicity

KeMmipTek jx0HEe OHBIH KOCBUIBICTAPBIHBIH XUMHUSICHI
Karbon ve bilesiklerinin kimyasi

Xumus yriaepojaa v ero COeqUHEHUH

Chemistry of carbon and its compounds

Epirtinainep XuMusicet
Cozeltilerin kimyasi
X¥MUsL pPaCTBOPOB
Chemistry of solutions

qDI/I3I/IKaJ'II>IK XHUMHUA
Fiziksel Kimya

dusnueckas XUMus
Physical chemistry

Kuneruka sxoHe KaTaau3
Kinetik ve Kataliz
Kuneruka u xaranus
Kinetics and catalysis

Tepmoxumus
Termokimya
Tepmoxumus
Thermochemistry

DNEeKTPOXUMHUS
Elektrokimya
DNEeKTPOXUMHUS
Electrochemistry

Pamnoxumus
Radyokimya
Pagunoxumus
Radiochemistry

AK&}ICMHHJ’IHK JKa3blJIbIM
Akademik abonelik
AKageMHU4YeCcKo€e IIHCHhMO
Academic letter
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MexkTenTe XUMISTHBIH KYPBUTBIMIBIK-Ma3MYHIBIK O0TiMIepiH OKBITY
Okulda kimyanin yapisal ve icerik boliimlerinin 6gretilmesi
OO0y4eHne CTpyKTYypHO-COAEPIKATENFHBIX Pa3/IeiIOB XUMHUH B IIKOJIE
Teaching structural and substantive sections of chemistry at school

+

XuMusaH ecentep WbiFapy
Kimya problemlerinin ¢6ziimi
Pemenue 3aJa4 110 XuMuH"
Solving problems in chemistry

Xumust OOWBIHIIA OKYIIBUTAPABIH )KO0AIBIK KI3METIH YHBIMIACTHIPY JKOHE
JKaCcaHAbl UHTCIIJICKT

Kimya 6grencilerinin proje faaliyetlerinin organizasyonu ve yapay zeka
OpFaHI/ISaHI/Iﬂ HpO@KTHOf/i ACATCIBbHOCTH yJalllUXCs 10 XUMHUU U HCKYCCTBGHHLIﬁ
HHTCIIJICKT

Organization of students' project activities in chemistry and artificial intelligence

Xumus 3epTXaHachl JKoOHE ToyeKenep i backapy
Kimya Laboratuvari ve Risk Yonetimi
JlabopaTopust XUMUH U yIIpaBIICHHE PUCKaMHU
Chemistry laboratory and risk management

STEM-6inim 6epy
STEM Egitimi
STEM-o6pa3oBanue
STEM education

Xumus cabaktapbiaaarsl CLIL
CLIL kimya dersinde

CLIL Ha ypokax XUMUHU

CLIL in chemistry lessons
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4.5 Requirements for the successful completion of curriculum

For successful completion of the educational program, students shall have:
— minimum credits for core and major subjects;
— achievement of all learning outcomes;
— successful completion of compulsory and optional courses;
— successful fulfillment and defense of Final attestation work (Oral Exam, Written Exam, Diploma work,
Research project, Development project, Organisational project, Strategic project, Art project);
— the minimum average achievement score.

5. Description of students’ work

Students” work includes contact teaching, individual, pair and group work, assignments, exams, etc. 1
ECTS = 30 hours of student work.

Students” individual and/or pair and group work is divided into two parts: individual and/or pair and group
work supervised by a teacher and the work that is performed entirely independently.

Students’ individual and/or pair and group work is carried out on a specific list of topics allocated for
independent/group study, provided with educational and methodical literature and recommendations for each course.
Students’ individual and/or pair and group work supervised by a teacher is carried out according to the schedule,
which determines the university or the teacher themselves.

The entire scope of work performed entirely independently is supported by assignments that require the
student to work independently on a daily basis.

The ratio of time between classroom contact work, students’ individual and/or pair and group work
supervised by a teacher, and the work that is performed entirely independently for all types of educational activities
is determined by the educational institution independently. At the same time, the amount of classroom work and
students’ individual and/or pair and group work supervised by a teacher is 1440 hours per year, the scope of work
that is performed entirely independently - 360 hours per year.

6. Evaluation methods/Assessment

6.1 Assessment

The Assessment of learning outcomes is based on the competence objectives of the modules and the
resulting evaluation criteria of the courses. Assessment criteria are used as a basis for various tasks. Learning tasks
include independent tasks, group tasks, plans, reports, group discussions, group tests, development tasks, laboratory
tasks, various tasks for reflection and evaluation, or activating tasks. The assessment generates information for the
pre-service teacher about his or her achievement of the competence goals of the pedagogical education modules.

Assessment is at the heart of all competence-based education. Competence-based assessment should
measure not only what a pre-service teacher knows, but also take into account skills and whether pre-service teachers
can apply what they know to real life problems or situations. Pre-service teachers should be given assignments and
non-standard problems in situations that students are likely to encounter in the workplace. Assessment plays a very
important role in competence-based training. Based on the recognition of prior competence and personal situation,
competence can be demonstrated on a per-course basis. The demonstration of competence can cover the entire
training module.Specific guidelines regarding the practice of recognizing and accrediting prior training or training
received elsewhere.

Studies are evaluated on a scale basis.Learning achievements (knowledge, abilities, skills and
competencies) of pre-service teachers are evaluated in points on a 100-point scale, corresponding to the
internationally accepted letter system with a numeric equivalent (positive grades, in descending order, from "A" to
"D", and "unsatisfactory" - "FX", "F")

Alphabetic system of evaluation of pre-service teachers' learning achievements, corresponding to the digital
equivalent of the four-point system.

Assessment by letter
system

Digital equivalent of
points

% content

Assessment according to the
traditional system

A 4.0 95-100 Excellent
A- 3.67 90-94
B+ 3.33 85-89 Good
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B 3.0 80-84

B- 2.67 75-79

C+ 2.33 70-74

C 2.0 65-69 Satisfactory
C- 1.67 60-64

D+ 1.33 55-59

D 1.0 50-54

FX 0.5 25-49 Unsatisfactory
F 0 0-49

The purpose of assessment is to provide guidance and encouragement to pre-service teachers, develop their
self-assessment abilities, provide information about pre-service teachers' competences, and ensure that the
competences and intended learning outcomes defined in the educational programme are achieved. Self-assessment
skills and peer assessment are considered as the main skills of the world of work, and assessment is a central tool to
support the development of these skills during study.

6.2 External evaluation

1) Design of new educational programmes Internal quality assurance system

The new curriculum needs to be designed through engagement with all stakeholders, including students,
faculty and employers. The aim throughout the process is to retain and further develop the strengths and high quality
of the existing programme while addressing some of the challenges of the current programme, such as the workload
demand on students and the need for a course on education management. A survey of all students and alumni,
together with focus group discussions and interviews with alumni and employers, also inform the design of the
programme. All faculty are involved in discussions of programme aims and learning outcomes, and programme
teams worked collaboratively to design the courses for their area of specialization.

On the basis of the faculty (school) of the university, a council on academic quality is formed, which makes
decisions on the content and conditions of implementation of curricula, on the policy of evaluation and other
academic issues of the faculty (school), organizing a survey of students on the quality of curricula and (or)
disciplines/modules.

2) Procedures for external evaluation of the educational programmes. Continuous Improvement
All faculty are actively engaged in continuous improvement of their courses as an integral part of the
culture of university and their own professionalism as experts in education. In addition to formal student feedback
mechanisms such as course evaluations and Student Committee meetings, faculty and students are to communicate
closely regarding specific courses and the programme as a whole. The process of continuous reflection and
improvement informs the Annual Programme Monitoring process, in which individual faculty reflect on courses they
have taught, this feeds into specialization-level reflection and suggestions for improvements, and this in turn goes to
programme and School level reflection and plans for further improvement.
Universities have regular, formal mechanisms for obtaining feedback from employers and the professional
community. These interactions also inform the continuous improvement of the programme.
For the improvement of the quality assurance of the educational programmes, the universities need to:
— develop an internal quality system that has a delicate balance between quality assurance and quality
enhancement. While quality assurance is more of a preventive measure, quality enhancement has
higher-order aims and implies transformational change (Jones, 2003).
—  raise institutional awareness and develop deep understanding of the Standards and Guidelines for
Quality Assurance in the European Higher Education Area (ESG) (2015) and implement ESG 2015
standards.
—  regularly revisit the existing institutional quality processes for ongoing improvement.

3) Accreditation

There are institutional and specialised accreditation in Kazakhstan, they remain voluntary for higher
educational institutions. However, accreditation is one of the conditions for obtaining state grants for student
education.

7. Faculty requirements

7.1 Faculty Requirements

Availability of teachers in accordance with the disciplines of the educational programme, the
correspondence of teachers' education to the profile of the taught disciplines and/or their academic or research degree
of "Doctor of Philosophy (PhD)" or "Doctor in Profile", and/or the academic title of "Associate Professor (Associate
Professor)", or "Professor" (if any) and/or teachers with the degree of "Master" to the profile of disciplines and (or)
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senior teachers with at least three years of experience as a teacher or experience practical work on the profile for at
least five years.

The advanced/academic degree of the teaching staff corresponds to the academic degree of the
doctor/candidate of sciences or the advanced/academic PhD degree of the doctor or master. Basic education or
postgraduate education or doctorate/candidate of science degree, advanced/academic PhD degree must correspond to
the subjects taught.

7.2 Additionally Required Faculty

Part-time teachers in the main place of work engaged in practical professional activities in the profile of the
subjects taught, with at least 3 years of work experience in the field of training. Additionally, leading scientists,
specialists from other higher education institutions and research organizations, teachers, and supervisors of schools
in corresponding categories such as: expert teacher, research teacher, master teacher, can be involved in the work.

7.3 Required professional development of faculty

On the basis of the Law of the Republic of Kazakhstan "On Education" (2007; with amendments dated
27.12.2019) and other regulatory legal acts regulating the activities of higher education organizations in the Republic
of Kazakhstan, a teacher who carries out professional activity in a higher education organization has the right for
professional development at least once every five years for a duration of no more than four months.

The development of professional competences is also one of the priorities adopted in the Republic of
Kazakhstan "Concepts of lifelong learning (continuing education)” (2021).

7.4 Required additional administrative staff

Vice-rector for academic affairs is responsible for planning and monitoring the implementation of
educational services.

Responsibility for arranging and coordinating the implementation of the specific steps of the procedure and
the quality of the outputs rests with the heads of divisions.

8. Resources

8.1. Library Resources

The library collection is an integral part of the information resources and includes educational, teaching,
scientific and other literature.

Availability of a library fund of educational and scientific literature: in the format of printed and electronic
publications for the last ten years, providing 100% of the disciplines of the curricula, including those published in the
languages of instruction. Updating of the library fund should be carried out in accordance with the regulations of the
Republic of Kazakhstan.

8.2. IT Resources

University provides pre-service teachers with educational and teaching literature and (or) electronic
resources necessary for successful implementation of curricula, provides the functioning of the information system
of education management (high-tech information and educational environment, including the website, information
and educational portal, automated system of credit technology training, a set of information and educational
resources).

8.3 Infrastructure

University provides equipment with educational, methodological, scientific and other literature, classrooms
with multimedia complexes, computer rooms, access to broadband Internet, sports, material and technical,
educational and laboratory facilities and equipment necessary for the implementation of curriculum.

9. Additional information

9.1 Additional materials

Inclusion is one of the most important cross-cutting principles of the curriculum (see more in Annex 1.).
Inclusion in education means that all students, regardless of their possible impairments or disability, should have the
opportunity to participate in the regular school systems and study with their peers. The teacher education emphasizes
on pre-service teachers’ perceptions of themselves as experts in implementing curriculum for diverse learners based
on the principles of pedagogy of difference or universal design for all. It is important to renew inclusive pedagogies
such as co-teaching and differentiating. It is important that not only the specialized teachers (special education
teachers) but all teachers can work in an inclusive educational environment. Thus, competences of all pre-service
teachers need to be developed in areas such as:

Knowledge of the concepts and principles of inclusive education:

— Evaluation of one's own activity in terms of the values of inclusion.
— Understanding of the implementation of the principle of inclusiveness in education implemented by a flexible
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model of the educational process: adaptive programmes, changing the ways of assessing educational
achievements.

— Understanding of children's different abilities and application of different trajectories to support versatile
learners.

Practical applications in teaching:
— Designing of an adapted/individual programme for a child with special education needs in specific subject.
— Using of multimodal universal teaching methods, simple structured speech, use alternative communication.

9.2 E-learning

The rapid development of digital technologies requires the study of not only specific software tools, but the
development of pre-service teachers’ competences on using virtual learning environments and tools in teaching and
choosing pedagogical methods suitable for learning processes in digital learning environments (psychological and
didactic justification). For this the universities need:

- to create provisions for the professional development of pre-service teachers with the effective use of digital
technology;

- to develop competences of pre-service teachers on understanding how individual educational needs of their
students can be considered when using digital tools or in virtual learning environments;

- to develop digital competences of pre-service teachers on using digital learning environments and tools in
assessment, such as gamification, digital tests and quizzes, and other formats of digital evaluation;

- to promote pre-service teachers’ capabilities in assessing their digital competences and the use of digital tools in
pedagogical processes in relation to the requirements of the employers (schools) daily operations;

- to put into practice the integration of education, science, and industry, and involve professional communities in
teaching school students the basics of applying and using digital technology, and perform an independent
assessment of the practical skills acquired;

- to include digitalization into the educational process for in-service teachers to increase efficiency and practical
application of digitalization in education;

- to promote the implementation of global standards in digitalization in initial teacher education (i.e. International

Society for Technology in Education (ISTE) and the establishment of an expert community of educators in
digitalization.

10. Approval

- Ensure a review of the developed curricula, its coordination and approval by the Republican Educational
and Methodological Council of Higher and Postgraduate Education.
- Scale up all developed curricula in pedagogical universities

APPENDIX 1: Main principles of the curriculum

Competence-based approach

Competence-based approach is a learning-oriented way to organise and implement teaching. It is an alternative
to more traditional educational approaches mainly focusing on what learners are expected to learn about in terms of
traditionally-defined subject content. In designing the curriculum following the principles of competence-based
approach, the focus is on what we want our students to learn. Thus, it is essential to define the competences that the
students are supposed to learn during their degree programs. The articulation of competences should include both
discipline specific skills as well as the generic competences or soft skills that the teacher students should develop
during the curricula. Soft skills include, for example, leadership, communication and collaboration skills, reflection
skills, social and emotional intelligence etc. The development of these soft skills should be included in all the
curricula, the competences and learning outcomes as well as the implementation of the curricula.

After defining the degree level competences, the learning outcomes of study units and study modules should
compiled by comparing them to the objectives of the entire degree. Learning outcomes represent the desired state,
which is expressed as knowledge, skills and attitudes. The written learning outcomes of all the interconnected study
units should also make visible the accumulated competence. Planning competence-based learning thus starts at
degree programme level and is then realised at study unit level through the learning outcomes, the execution of the
study unit and its assessment.

The reason for using competence-based approach to designing curricula is that it makes it possible to design
courses and study programs in a more student-centred way. Student-centred approach means that the key knowledge
and skills that the students need to achieve during their studies determine the content of the course or study
programme. The aim of the competence-based approach to designing curricula is that the students acquire the
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knowledge, skills and attitudes/values that are essential. Further, the competence-based approach supports students
to identify the knowledge and skills specific to their discipline or field of education as well as the generic
competences that accumulate during their studies and are common to all degrees.

To sum up the key elements in designing competence-based curricula, it is essential to focus on describing
explicitly a) what competences (including subject-specific and general competencies) should a student have after
graduation/after study unit/after an individual course, b) how do different study modules, courses and study modes
support the development of the competencies, ¢) how is it ensured that the degree program and the learning
objectives of the courses form a coherent entity supporting the development of the competencies, and d) how is it
possible for students to make their competence visible (assessment related decision).

The implementation of all curricula should introduce methodologies that promote student-centeredness and active
learning, such as gamification, PBL, etc. In a student-centred learning approach, students are active participants,
placed at the core of the learning process. The learner is not seen as a passive receiver of knowledge but, rather, an
active participant. The teacher's role becomes that of a guide who assists the learner in the difficult process of
constructing his/her knowledge. Student-centred approach to teaching broadly means the shift of focus from the
teacher to the student and their learning processes (Tran et al., 2010). The emphasis in student-centred approach to
teaching is on what the student does and the ways to improve students’ active engagement and deep approach to
learning (Biggs and Tang, 2011; Prosser and Trigwell, 2014). In student-centred approach the student is seen as an
active constructor of knowledge. Thus, the focus of the student-centred teaching practices is to develop autonomy
and active learning that eventually enable lifelong learning.

Student-centred approach & Active Learning Methodologies

Student-centredness differs from traditional teaching approach, also known as teacher-centredness, in that the
focus is on designing the teaching-learning process in a way that it promotes students’ active participation and deep
approach. Teaching that requires active engagement from students is likely to increase quality learning (Biggs and
Tang, 2011). However, student-centered learning does not sideline or diminish the role of teachers. Instead, it seeks
to use teachers’ expertise in different ways to increase student engagement.

Student-cente redness requires a change in the mindset of the teachers and has many implications for the teaching
practices. For example, teaching and learning activities should be designed in a way that they support and promote
active learning. Active learning methods place greater responsibility on the learner rather than passive approaches
such as lectures. Active learning activities promote higher order thinking skills such as application of knowledge
and analysis and engage students in deep learning processes rather than surface learning. Furthermore, they enable
students to transfer and apply knowledge better. There is a variety of active learning methods, such as case studies,
problem-solving, group projects, debates, peer teaching, games etc. to mention a few. However, it should be kept in
mind that the methods should always be chosen purposefully to support the attainment of the intended learning
outcomes. Thus, when choosing the active learning methods, it should always be considered from the perspective of
which methods support the attainment of the intended learning outcomes in a best possible way.

Constructive alignment

The principle of constructive alignment has long been promoted as a powerful way to enhance the quality of
teaching and learning (Biggs and Tang, 2011). Constructive alignment is an integrative design for teaching and
curriculum design in which the alignment between intended learning outcomes/competences, teaching-learning
activities and assessment tasks is emphasised to optimise the conditions for quality learning. The fundamental
principle is that curriculum should be designed in such a way that the learning activities and assessment tasks are
aligned with the intended learning outcomes (ILOs), and what the students should be able to do or demonstrate after
completing the degree, module or a course. High quality learning may be supported by integrating these components
together.

Constructive alignment reflects the more general paradigm shift from teacher-centred teaching to student-centred
teaching described above. The central step in designing teaching is to define the intended learning outcomes or the
competences that the students are supposed to learn during the learning process and how they will demonstrate that
learning has taken place (Biggs and Tang, 2011). The role of the instructor is to engage the student in relevant
activities that support the attainment of the intended learning outcomes (Biggs, 1996). By choosing appropriate
teaching and assessment methods and tasks and aligning them with the intended learning outcomes/competences it
is possible to effectively guide students’ study practices and enhance deep, meaning-oriented learning (Biggs and
Tang, 2011; Boud and Falchikov, 2006). Constructively aligned teaching is essentially a criterion-referenced system
where the central elements, that is, intended learning outcomes, teaching-learning activities and assessment, are
aligned and there is consistency throughout these elements.

Constructive alignment should be applied at all levels of the educational system, including institutional,
departmental and classroom levels as teaching and learning take place in the whole system. In a good system, all
aspects of teaching and assessment are tuned to support high level learning, so that all students are encouraged to
use higher-order learning processes.

58



@-0b-001/187

Figure 1. lllustration of constructive alignment
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Research-based Initial Teacher Education

The recognition of the importance of research-based teacher education is growing worldwide (Flores, 2018). The
research-teaching integration in the teacher educators’ work has been suggested to be an effective solution to
develop the profession in many aspects. They should be able to make explicit links between the educational theory,
research and teaching practices. There is an increasing recognition that research is an important component of
teacher education practices and is beneficial for preparing reflective practitioners (Flores, 2018). Research-based
teacher education can take place in different forms. In its simplest form, it can mean that the teaching content is
based on research, or that the teaching methods and pedagogical designs are based on research. It can also mean that
teachers use inquiry-oriented methods in their teaching to enhance their students’ own knowledge construction and
research skills. Moreover, research-based teacher education can mean that the teacher educators themselves conduct
research of their own work or more generally about topics related to teacher educators’ work. The different forms of
research-based teacher education identified in a recent research are presented in Table 1.

Table 1. Forms of research-based teacher education (Cao, Postareff, Lindblom-Ylinne & Toom, 2021

Teaching content is based on research Teacher educators use their own or others’ research as their
teaching content to transfer academic knowledge to student
teachers and develop the student teachers’ independent
thinking (Visser-Wijnveen et al. 2010).

Teaching methods and course design are based | Teacher educators benefit from their research work in teacher
on research education and develop their teaching methods accordingly
(Cochran-Smith 2005; Krokfors et al. 2011).

Applying inquiry-oriented methods in teaching | Teacher educators organise the course based on inquiry-
oriented activities to guide student teachers to learn in an
analytical and inquiring way to develop their pedagogical
thinking (Krokfors et al. 2011).

Acting as researchers in teacher education | Teacher educators work as researchers and conduct research
on what and how they teach, and on topics in teacher
education (Cochran-Smith 2005).

Encouraging student teachers’ involvement in | Teacher educators involve student teachers in research process
research work to provide them with the experience of conducting research
(Visser-Wijnveen et al. 2010).

A supportive relationship between research and | Teacher educators consider the research-teaching nexus is
teaching complementary and fairly evident. Teaching and research
support each other in a general and broad sense.

Teacher education can adopt the research-based approach in diverse ways, and it is important to consider
what kind of forms fit the cultural context and practices. The ultimate goal of research-based teacher education is to
support student teachers to become pedagogically-thinking, reflective and inquiry-oriented teachers with an
inquiring attitude towards teaching. Teachers’ pedagogical thinking means the ability to analyse and conceptualise
educational occasions and phenomena, to evaluate them as part of larger instructional processes and to make rational
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and theory-based decisions and justify their decisions and actions as teachers. Their readiness to consume as
possibly also conduct research enhances their ability to meet the challenges of the future (Toom et al., 2010).

Research-based teacher education not only enhances the teacher educators’ own professional development,
but also enhances teacher students’ reflective and deep learning. By engaging in research-based activities, the
students can acquire a set of highly valued competences, such as critical thinking, problem solving and reflective
skills (Lunenberg, 2010). Thus, it is important, that teacher educators support the student teachers’ to become
reflective practitioners with an inquiring attitude (see Toom et al., 2010), which they can learn not only from what
their teachers say about how to teach, but most importantly, from how their teachers engage their students in
collaborative and interactive teaching-learning activities (Berry, 2004).

To make research-based teacher education occur in practice, it should be made visible in the teacher
education curricula. Secondly, the teacher education programmes should develop their students’ inquiry-oriented
and research-oriented approach to their work and enhance their research skills. Becoming an inquiry-oriented
reflective practitioner requires time and space to deeply reflect on theory, practice, and the link between them.
Therefore, the curriculum of teacher education should provide possibilities for reflection and practicing new skills.

Interdisciplinary learning

Content and Language Integrated Learning (CLIL)

CLIL (Content and Language Integrated Learning) is a dual-focused educational approach in which an
additional language is used for learning and teaching of both content and language (Coyle, Hood & Marsh, 2010:1).
The umbrella term of CLIL also includes a range of other language programs, such as bilingual education, English-
medium of education or immersion programs (Coyle, 2007; Mehisto, Marsh, and Frigols, 2008). But CLIL differs
from those language programs by its equal focus on both content and language (Coyle, 2008; Dalton-Puffer, 2008;
De Zarobe, 2008; Marsh, 2012). Thus, this approach is neither language learning nor subject learning but a
combination of both; hence, attention is given both to the language and the content. Contrary to the common belief,
the CLIL instruction takes place with and through a foreign language and it is not the approach when non-language
subjects are taught in the foreign language (Eurydice, 2006).

The reasons for introducing CLIL include provision of a more holistic educational experience for the student
as well as content-and language-learning outcomes realized in class. Furthermore, benefits of CLIL are also linked
with insights from interdisciplinary research within neurosciences and education (Coyle, Hood & Marsh, 2010). Due
to these advantages CLIL is increasingly attracting stakeholders’ attention across continents.

In terms of the curriculum implementation, the CLIL approach is inclusive and flexible; it includes a range of
models that can be adapted according to the age, ability and needs of the students (Coyle, 2007). Thus,
implementing CLIL varies based on the context. In primary stage, language learning can be embedded across the
curriculum and link with one or more subjects of the curriculum. For example, through specific themes or projects
(e.g. lifestyle, sports, and holidays).

Secondary CLIL can make specific links between a language and a subject (e.g. history through Kazakh,
science through English) or it can take a broader approach integrating language with parts of curriculum. More
recently, CLIL is less aligned to a single subject and is evolving through links with a variety of subjects or themes.
The content for lessons can include particular aspects of the curriculum for individual subjects. In practical terms,
lesson planning involves joint effort across a number of subjects focusing on the cross-curriculum feature for the
secondary curriculum. But there is a need for research to explore whether such an approach is compatible with the
local context.

The existing curriculum models integrating CLIL vary in length from a single unit which comprise a
sequence of 2-3 lessons to a more sustained approach through modules lasting half a term or more. Some successful
cases include schools with bilingual sections where subjects are taught through the medium of another language for
extensive periods (Coyle et al., 2010).

STEM (Science, Technology, Engineering, Mathematics) education

Interdisciplinarity in natural sciences and mathematics, so called STEM -education can be defined as “an
effort to combine some or all of the four disciplines of science, technology, engineering, and mathematics into one
class, unit, or lesson that is based on connections between the subjects and real-world problems” (Moore et al.
(2014). Implementation and integration of engineering in K-12 STEM education. In S. Purzer, J. Strobel, & M.
Cardella (Eds.), Engineering in Pre-College Settings: Synthesizing Research, Policy, and Practices (pp. 35-60).
West Lafayette: Purdue University Press.). STEM -pedagogy in teacher education aims to prepare students to
design, teach and develop research-based active learning STEM -lesson plans to educate competent citizens, who
can access and make sense of science relevant to their lives and global perspectives (Feinstein, N. W., Allen, S., &
Jenkins, E. (2013). Outside the pipeline: Reimagining science education for nonscientists. Science, 340(6130), 314-
317.).

Active learning includes student centered active methods, such that project based education, and benefitting
from diverse out of classroom learning environments and communities of learners and ICT. On the hand, Science
education should also focus on competences with an emphasis on learning through science and shifting from STEM
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to STEAM (A = All) by linking science with other subjects and disciplines (Hazelkorn, Ellen & Ryan, Charly &
Beernaert, Yves & Constantinou, Costas & Deca, Ligia & Grangeat, Michel & Karikorpi, Mervi & Lazoudis,
Angelos & Pintd, Roser & Welzel-Breuer, Manuela (2015). Science Education for Responsible Citizenship.
10.2777/12626). In the ITE curricula in Kazakhstan, the A should include at least developing the English linguistic
skills of teacher students (KAZ ITE D-3 Framework Report).

Digitalisation in Education and Teachers’ Digital competence development

New information and communication technologies (ICTs) provide teachers and learners with an innovative
learning environment to stimulate and enhance the teaching and learning process. In this context, novel educational
concepts such as online learning, or blended and hybrid learning are being developed (Lopez-Pérez, Pérez-Lopez &
Rodriguez-Ariza, 2011). Hybrid or blended learning can be defined as the integration of face-to-face classroom
instruction learning with web-based tools and materials (e.g. Garrison & Kanuka, 2004), as contrast to fully online
learning. Blended or hybrid learning is becoming increasingly significant to complement traditional forms of
learning. Often these two terms are defined similarly, but can also be differentiated. Blended learning can be defined
as a mix of various event-based activities, including conventional face-to-face classrooms instruction, e-learning,
and self-paced learning, while in hybrid learning a part of the learning activities and assignments are transferred
from the face-to-face environment to the distance learning environment (see Valiathan, 2002, in Koohang, Britz &
Seymor, 2006).

Blended forms of learning has the potential to enhance both the effectiveness and efficiency of meaningful
learning experiences, and some researchers have suggested that blended learning has the potential to be even more
effective and efficient when compared to a traditional classroom model (see Garrison & Kanuka, 2004). Other
benefits of blended forms of learning include convenience, student satisfaction, flexibility and higher retention
(Koohang, Britz & Seymor, 2006).

Especially in situations where student numbers are high, online, blended or hybrid forms of learning have the
potential to provide greater opportunities for improved learning (Osguthorpe & Graham, 2003). In teacher
education, student teachers can also learn from their teachers the use of various digital tools and platforms. Thus, not
only teacher educators should have the skills to adopt digital tools in their teaching, but also student teachers should
develop their digital skills during teacher education. Times faced with uncertainty and sudden changes, such as
pandemics, require flexible and advanced use of digital tools and instructional practices functional in online
contexts.

Inclusion in education and recognition of different learners

Inclusion in education is a principle which means that all students, regardless of their possible impairments or
disability, should have the opportunity to participate in the regular school systems and study with their peers.
Inclusion is based on several international United Nations declarations, such as the Salamanca Statement (1994) and
The Universal Declaration of Human Rights (1948). Inclusive pedagogy is a pedagogical approach that is impacted
by the sociocultural context of learning (Florian & Black-Hawkins, 2011) and it aims to respond to the diverse
learning needs of students in as varied ways as possible.

The concepts of ‘inclusion’ and ‘diversity’ are reviewed in the teaching and education practices with the
activities and arrangements that promote inclusion as the centre. The key words in education are educational
equality, accessibility, individuality, lifelong learning and co-operation. The teacher training emphasizes on
teachers’ perceptions of themselves as experts in implementing curriculum for diverse learners based on the
principles of pedagogy of difference or universal design for all. It is important to renew inclusive pedagogies such as
co-teaching and differentiating. The teacher’s task is to teach and guide students to become lifelong learners while
taking each student’s individual learning style into account. Four core values related to teaching and learning have
been identified as the basis for the work of all teachers in inclusive education (European Agency). These core values
are associated with areas of teacher competence. The areas of competence are made up of three elements: attitudes,
knowledge and skills. All teachers must commit to the idea of equality for all students. (Saloviita, 2018.)

Teachers’ professional development and change management

Considering the dynamic and constantly changing nature of teachers’ work, teachers at all levels must be
continuous learners throughout their professional careers. Teachers’ professional development needs to address
simultaneously the teachers’ beliefs and conceptions and the improvement in their practices (Timperley & Phillips,
2003), as well as integration of theoretical and practical knowledge (Tynjdld, Hékkinen & Hamaildinen, 2004). Often
an experience of a successful implementation in teaching changes teachers’ attitudes and beliefs, and therefore,
positive experiences are central for teachers’ professional development (Guskey, 1989).

Development and growing as a teacher can be understood in different ways: 1) growing understanding of
one’s content area, in order to become more familiar with what to teach; 2) getting more practical experience as a
teacher, in order to become more familiar with how to teach; 3) building up a repertoire of teaching strategies, in
order to become more skilful as a teacher; 4) finding out which teaching strategies work best for the teacher, in order
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to become more effective as a teacher, and 5) continually increasing understanding of what works for students, in
order to become more effective in facilitating student learning (Akerlind, 2007).

It is important to notice, that professional development of teachers is often a slow process. Furthermore, the
development is not a linear continuum, but instead, the development may be interrupted by various reasons
(Beijaard, Meijer & Verloop, 2004). Some teachers may experience change and development as threatening and
change processes often include feelings of anxiety or uncertainty (Postareff et al., 2008). Such negative emotions
towards the change may narrow the teacher’s attention (Fredrickson, 2001). Therefore, it is important to ensure that
teachers receive enough support from diverse sources (e.g. peers, supervisors, work environment) and encouraging
feedback. It is also important for teachers to understand, that failures are part of the teachers’ professional
development, and mistakes should be seen as learning opportunities. When teachers have the possibility to share
experiences and engage in collaboration with their peers, it has been shown to have positive influences of their
learning and development (Voogt, et al., 2011). When teachers feel well and are engaged in their work, they are
more likely to engage in pedagogical practices that promote their development (Fredrickson, 2001) The
development of teaching is, at best, a continuous process, and thus, teachers should be encouraged to reflect on their
own teaching on a continuous basis to increase their pedagogical awareness (Parpala & Postareff, 2021).

Teachers should also be provided with agency, which refers to the teacher’s possibilities to influence, make
decisions and take actions. The aim of exercising agency is to create new work practices and transforming the
course of activities (Hokké et al., 2012). When teachers have a possibility engage in development and changes, and
when they experience that their opinions truly matter, they are likely to become highly engaged in their work (e.g.
Day, Elliot & Kington, 2005; Pyhilto et al. 2012).
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