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Abstract

Relevance. Dynamic changes in society affect all areas of life, including education. In Kazakhstan, educational policy
reform is based on a competence-based and personal approach, which determines the relevance of using modern
innovative educational tools, including for studying natural sciences.

Purpose. The purpose of the study was to examine the features of the formation of natural science literacy of students
based on the use of case technologies in their study of chemistry.

Methodology. For this purpose, the methods of analysis, synthesis, comparison, generalisation, deduction, and abstraction
were used.

Results. As aresult, it is established that case technologies are characterised by high efficiency in the modern educational
process. It is proved that their use positively impacts various types of students’ skills, namely subject and personal. Thus,
educational subjects acquire the necessary skills to use the acquired knowledge of chemistry in everyday life and solve
global problems. As a result, it was established that case technologies contribute to the improvement of the student’s
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personal qualities and their opportunities for self-development and reflection. The study has developed an algorithm that
teachers can use when creating case assignments on their own.

Conclusions. The study also identified the value of natural science literacy of schoolchildren, both for their educational
activities and for everyday life. Accordingly, based on the given examples of case tasks, the possibility of their use by
teachers when presenting specific subjects in chemistry was demonstrated. It is advisable to use individual results in the
process of developing educational and methodological recommendations for chemistry teachers in schools in Kazakhstan

and in the process of improving their qualifications.

Keywords: life situations; competence approach; personal development; schoolchildren; innovative learning tools.

Introduction

One of the main goals of Kazakhstan’s educational policy
is to develop highly skilled and knowledgeable youth who
can compete in the global market. In this process, it is the
school as an educational institution that is responsible for
the formation of a comprehensively developed personality.
The educational system is undergoing reforms aimed at
increasing functional and natural science literacy among
students. This involves not only receiving knowledge from
teachers, but also encouraging students to independently
acquire necessary skills and educational materials [1; 2].
Based on this, the current educational environment is
undergoing constant changes and reforms, for example, the
transition to a competency-based approach and the
formation of fundamental literacy among schoolchildren
[3-5]. The latter, in turn, includes such subspecies as:
mathematical, natural science, linguistic, which causes the
need to select new teaching methods and tools. Thus,
innovative  technologies  characterised by  high
functionality, efficiency, and versatility are becoming
relevant [6; 7].

In this case, this question is also relevant for chemistry
teachers, who face the need to prepare the students for the
future solutions to problems in real life based on the
knowledge gained during educational activities. To
develop adolescents’ creativity and responsibility,
chemical literacy, motivation, and initiative, it is advisable
to use case technologies [8-10]. They allow responding to
the modern challenges of the educational environment,
namely:

e increase the level of cognitive interest of
schoolchildren in the study of chemistry;

e reveal the practical role of chemistry in everyday
human activity;

e  provide a creative approach to solving problems
in chemistry and problems related to it.

This issue of the development of natural literacy of
schoolchildren in chemistry is common in scientific
pedagogical doctrine. The researchers pay special attention
to the discussion about the feasibility of using case tasks in
the educational environment. In particular, Yu.
Gavronskaya and D. Yamschikova [11], based on didactic
approaches, came to the conclusion that the use of
innovative technologies in chemistry lessons is a
prerequisite for the personal development of students.
They established that this approach is aimed at improving
the creativity of a teenager and in accordance with their
self-development based on the knowledge gained while
studying chemistry and solving everyday problems. O.S.
Achkinadse and Y.V. Ivankov [12] concluded that
memorising educational material is one of the least
effective ways of learning since it does not involve the use

of the acquired knowledge in the future activities of the
student. Therefore, the researchers justified the advantages
of using games and situational exercises for studying
chemistry, accompanied by the interest of students. In turn,
B. Kuanbayeva [13] states that the feature of case
technology is the form of presentation of educational
information, characterised by a common active research
activity of all educational subjects.

J.W. Mukhamedyarova and N.S. Slivkina [14]
provided a definition of the term “case technology”. They
concluded that this tool covers the process of solving a
specific problem based on the analysis and comparison of
tools for solving it according to different criteria that are
close to real conditions. Z.M. Ozhibayeva and N.N.
Nurmukhanbetova [15] state that the task of the modern
educational process in Kazakhstan in the context of
studying chemistry is to form a high level of natural
literacy in students, which is possible through the use of
didactic material, case studies aimed at the formation of
soft and hard skills among students.

Based on the above, the purpose of the study was to
express the influence of case studies on the formation of
natural science literacy among students studying
chemistry. Tasks were also formed in the study, namely:
outline the essence of natural science literacy; establish the
advantages of case technology; determine the features of
case development; give examples of this type of tasks.

Materials and Methods

The method of analysis in the study was used in the
examination of the essence of such components as “natural
science literacy” and “case technologies”. Based on this
method, their properties, signs, and advantages and
disadvantages were expressed in the study. Thus, the
analysis assumed the expression of their role and place in
the modern educational environment of Kazakhstan. In
addition, this approach was necessary to establish their
characteristics in the context of reforming educational
policy and its transition to a competency-based approach.
The analysis was applied to express the factors that
influenced the reform of education and changes in the
vectors of Kazakhstan’s educational policy.

The synthesis method in the study influenced the
expression of the relationship between case technologies
as innovative teaching tools and the natural science literacy
of students studying chemistry. Thus, this approach
influenced the establishment of the effectiveness of the
former in the development of the personal competence of
young people. The synthesis was applied to describe the
process of formation of a student as a person and the
development of their abilities and competencies based on
case technologies.
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The comparison method in the study was used to
compare the advantages of case technologies over other
innovative educational tools. Accordingly, the method
influenced the process of examining their features and the
expression of their role in the process of future
development of the educational environment in general.
Thus, the comparison presupposed the establishment of the
practical importance of natural science literacy in modern
schoolchildren. In addition, this method involved
comparing various examples of case studies in chemistry
presented in the paper. The comparison was necessary to
examine the vectors of the future development of case
technologies, considering their distinctive features from
other tools.

The method of deduction in the study was used to
express the essence of natural science literacy of students
in the context of their complex development in modern
conditions. Thus, the application of this method was
necessary to examine the components of the competence
approach to the development of the educational
environment in Kazakhstan. In addition, it provided for the
investigation of the essence of educational case
technologies based on general knowledge about the use of
life situations and examples during training. This method
was used to express specific areas of students’ life activity,
within which they can use general knowledge of chemistry.

The method of generalisation in the study was applied
in the process of formulating the algorithm for the
development of case assignments by the teacher. It
provided for the use of information obtained during the
study to increase the effectiveness of this process and the
impact of such exercises on students’ minds.
Generalisation was necessary for the analysis of conditions
favourable to the formation of natural science literacy in
schoolchildren.

The abstraction method was used for a separate
investigation of the influence of students’ natural science
literacy on their future academic and professional
activities. This method determined the expression of the
components of this component and its practical
significance for the development of modern society in
general. In addition, abstraction was also necessary to
highlight the features of case technologies. It was used to
reveal the specific impact of these exercises on the learning
process, separated from other learning tools and
approaches.

Results

The modern approach that determines the development and
activity of the educational process in Kazakhstan is
competency-based [12; 16]. It involves the transition from
the school of knowledge to the school of competencies,
which allows combining into a single system such
components as knowledge, skill, and the value attitude of
students. The change in approaches is reflected in the
updating of pedagogical tools, namely the introduction of
digital and interactive educational tools. This is necessary
to implement different vectors of the educational process,
particularly the development of chemistry. Modern
educational programmes in Kazakhstan in chemistry
provide students with four areas related to environmental
safety and sustainable development, civic responsibility,
health and safety, entreprencurship and money literacy. As

a result, the process of studying chemistry by students is
transformed from a theoretical process into a practical one
[11; 17; 18]. Accordingly, students acquire knowledge and
a worldview that allows them to use the acquired skills in
real life.

Based on the above, it is necessary to determine the
essence of specifically natural science literacy, which
should be understood as the ability of a person to express
an active civic position regarding problems related to the
natural sciences (chemistry) and to be interested in
naturally valuable ideas for the development of society.
Therewith, according to conventional educational
approaches, the process of studying chemistry consists of
memorising thematic educational information and,
accordingly, does not always cover the development of
mental and analysing activities. In this regard, changing the
foundations from general to competence-based is of
particular importance for chemistry. In this case, it
provides for innovations related to changing the role of the
student in the educational process, which begins to express
an active position [19; 20].

Thus, the essence of natural science literacy in the
context of studying the subject of chemistry by
schoolchildren is to acquire skills for analysing and
evaluating various life phenomena related to substances
and skills for safely handling them [21-23]. In addition, an
important component of this is monitoring the level of
compliance with environmentally safe behaviour in
society, public health, and the environment in general.
Based on this, the task of a chemistry teacher is to provide
students with knowledge about the competent handling of
substances they encounter daily and can be used in future
professional activities.

One of the relevant and effective teaching tools aimed
at ensuring the development of natural science literacy of
students during chemistry training is case technology.
Their advantage is the ability of the teacher to solve the
issue of organising educational activities in such a way as
to ensure the improvement of both creative and mental and
analysing skills of adolescents. It is necessary to create
appropriate educational conditions and situations aimed at
the formation and development of the student’s
personality, strengthening their motivation for learning,
and improving subject competencies. All this is necessary
for the realisation of the development of the personal
properties of the educational subject since the independent
cognition of the student presupposes the formation of
positive emotions in them and reflections that affect their
cognitive interest [24-26].

It is advisable to introduce innovative technologies into
the educational process, namely the case technologies
mentioned above to ensure the covered processes. The
advantage of this approach is to provide students with
opportunities to independently solve problems of a natural
nature, for example, by solving real situations and cases
based on the knowledge gained while studying chemistry.
Therefore, the main task of this tool is to form and improve
the analytical skills of schoolchildren, their ability to solve
problems quickly, using both educational materials and
additional resources. As a result, teenagers not only acquire
a high level of subject knowledge but also develop their
own soft skills of independently searching for resources to
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solve a specific case during training and in the future in real
life [27-29].

Based on the above, case technologies are aimed at the
formation of subject competencies and natural science
literacy, including students’ cognitive interest in various
ideas and proposals for solving global natural problems.
This method of teaching is active because it involves
giving students conditions in which they can independently
find ways to solve practical problems developed based on
various life situations in which it is necessary to have
knowledge of chemistry. Comparing this teaching method
with others, it has substantial differences from repetition
and providing answers to the questions posed by the
teacher. That is, it opposes approaches that are not aimed
at the formation of the student’s competence qualities.
Notably, a characteristic feature of cases is that such tasks
usually have several solutions that differ in approaches to
their justification. This is the advantage of such a tool for
conventional educational exercises, which allows
analysing and independently modelling the response by
students.

Comparing case technologies and other innovative
technologies used while studying chemistry, it is possible
to identify other reasons that prove the effectiveness of the
introduction of the former. In particular, this approach
determines the development and improvement of

1) Preparation of sitnations for the development of a case, based on

which errors in chemistry can be expressed;

knowledge, skills, and competencies of schoolchildren
aimed at the implementation of active thinking, the
elaboration of information, and the ability to analyse and
generalise it. In addition, case tasks provide for the
formation of a volume of special knowledge among
schoolchildren, which systematically combines soft and
hard skills and can be applied in non-standard or everyday
life circumstances. An increase in the positive attitude of
adolescents to educational activities, in particular, an
increase in the role of their cognitive activity and conscious
reflection on the examined material. In addition, in solving
cases, the student is not only obliged to choose the correct
answer but also to clearly justify their choice, which
increases the practical value of the acquired skills.
Analysing the described advantages of case
technologies, notably, their main role is to provide students
with opportunities to apply new knowledge on a daily basis
both in the course of educational activities and outside of
it. However, to obtain the above advantages, it is necessary
to create appropriate conditions, including the availability
of developed high-quality cases and a fixed methodology
for their implementation. In this regard, special attention
needs to be paid to the direct process of forming tasks and
case exercises for studying chemistry at school, which it is
advisable to present based on three stages (Figure 1).

2) Structoring of materials and their classification into specific
topics; establishment of case conditions and their processing;

3) Approbation of a case for teaching chemistry among students;

4) If necessary, case alteration or improvement.

Figure 1. Stages of case task preparation
Source: compiled by the authors.

As a result of the development of cases, they can be
differentiated by different characteristics, for example:

e by the source and form of educational materials;

e by volume;

e by subject;

e by degree of complexity;

e by context.

Notably, the solution of such tasks is aimed at
developing students’” chemical competence and,
accordingly, chemical literacy. Accordingly, their role is
expressed in the study and use by adolescents of different

categories, for example: chemical elements and
substances, pure substances, mixtures, and methods of
their purification. The essence of case technologies is
revealed not only in assessing the level of knowledge of
schoolchildren during the process of studying chemistry
but also in the development of their broader abilities, which
go beyond the educational process and consist of setting
and solving problems related to human life and its impact
on the environment. Students should justify their ideas and
proposals not only with theoretical knowledge but also
with calculations, for example, the mass fraction. Based on
the above, it is advisable to form examples of case
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problems that can be used in schools in Kazakhstan when
students study chemistry.

First of all, it is advisable to give an example of a case
that can be used in the first chemistry lessons, in particular,
on the subject “pure substances and mixtures”. Task
condition: The result of human activity is a huge amount
of household waste of various types. Their composition
may include substances such as gold, aluminium, tin. This
indicates that the garbage in its composition is a specific
mixture of different types of elements. The process of
waste recycling is popular all over the world, and it is
characterised by labour intensity and high cost to clean the
environment. There is no common approach to recycling
garbage to get valuable components from it. In this case, it
is advisable to explore different ways of separating garbage
items. The essence of the task for schoolchildren is to
provide them with mixtures of table salt, sawdust, iron
powder, and these substances in pure form and suggest
identifying simple methods for separating this mixture. In
addition, students must determine the mass fraction of each
substance in this mixture. Students should also be asked to
determine whether their approaches will change if the
wood sawdust in the mixture is replaced with copper
shavings.

The following example of a case problem should be
used in the process of studying the subject “physical and
chemical phenomena”. The essence of the task: determine
the processes implemented during the operation of the
samovar, namely, to distinguish them based on belonging
to physical and chemical phenomena (from the process of
filling the samovar with water, igniting it to brew the
mixture and dissolve additional substances in it, in
particular, sugar and milk). In addition, students should
identify changes in the angle and copper lid of the samovar.
Thus, when performing this case, teenagers will be able not
only to give a theoretical definition of physical and
chemical phenomena but also to compare them with each
other in the example of a real-life situation.

The case “food through the eyes of a chemist” concerns
such an element of natural science literacy of students as
health and safety. Description of the condition: chemical
compounds are encountered daily in all types of activities.
Food is no exception because it consists of compounds
such as carbohydrates, fibre, proteins, lipids, vitamins, and
minerals. Most of them are safe for the human body and
organic. However, some of them can be used by food
manufacturers for their own commercial purposes, for
example, to enhance flavour or extend shelf life. In this
regard, food additives appear in the compositions of almost
all food products and can pose a threat to human health.
The essence of the task: schoolchildren should investigate
the content of organic substances in food and, using the
example of their favourite sweet bar, describe the danger
of food additives contained in it.

Based on the above examples of case tasks and their
impact on the educational activities of schoolchildren, it
can be established that they positively affect the level of
cognitive activity of educational subjects. By increasing
the student’s interest, their motivational abilities are
realised: independent examination of the material and
obtaining knowledge. Thus, in the course of solving cases,
the students conduct an analysis, during which they
separate important information from secondary while

using creative abilities and critical thinking. As a result,
their self-realisation occurs, which affects not only their
educational activities but also the process of personality
formation. This indicates that the competence approach
involves the transition of a student from a passive position
to an active involvement in the educational process, which
indicates their personal interest in using the acquired
knowledge of chemistry in everyday life. In addition, the
above examples of case technology differ in different
ways, allowing students to develop cognitive interest and
critical thinking, creative approaches and initiative to solve
problems, which forms their natural literacy.

Discussion
There are discussions among researchers in the
pedagogical doctrine about the effectiveness and

advantages of some educational tools over others. In
particular, case technologies are also the object of many
studies that allow revealing the features of their
implementation from different sides. For example, S.R.
Shavkatovna [30] is a supporter of the above approach, as
she considers it to meet the modern requirements of the
educational environment. In particular, the researcher
states that case technologies aim to solve problems
presented in life situations. In her opinion, this has a
substantial impact on the level of cognitive activity of the
student and, accordingly, their academic record. In
addition, it is noted that this approach goes beyond the
scope of educational activities since it plays an important
role in forming the student’s personality and daily
activities. The author emphasises that the main vector of
case technologies is the improvement of students’ ability
to quickly and efficiently find ways to solve problems
through working with information. It is important that the
researcher highlighted that the main purpose of using case
technologies is not to acquire new subject knowledge in
chemistry by schoolchildren but to improve it based on
establishing the relationship between existing skills and
existing problems. As a result, the student acquires the
ability to implement the knowledge acquired during the
educational process, including in non-standard and critical
conditions. Common in the described conclusions and
results of this study is the approach to determining the
essence of case technologies and their impact on the
consciousness of adolescents. This is expressed in the fact
that in both papers, the involvement of an educational tool
involves the implementation of both research and search,
problematic and creative approaches.

In turn, A. Parpala et al. [31] investigated the features
of the transition of the modern educational environment to
a personality-oriented (competence-based) approach, also
mentioned in this study. Thus, they described the essence
of innovative pedagogical activity, which directly affects
the preparation of schoolchildren. The researchers pointed
to the reformation of the function of mechanical learning
in the mental development of educational subjects. This
approach was also mentioned in the framework of this
study, in particular, it was noted that it consists in fixing
educational information in the minds of students through
associations and a systematic method of acquiring skills. In
addition, the researchers noted changes in students’
motivational ideas for learning activities, which are
characterised by a more responsible and conscious attitude
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towards it. They also investigated the specific features of
changing the educational system in connection with the
challenges of the 20th century. The necessity of developing
students’ subject competencies in chemistry and their
personal abilities to use them in real life were highlighted.
The researchers paid special attention to the importance of
developing students’ abilities to obtain information based
on mental activity and self-improvement independently.
Thus, they revealed the idea, which was also described in
this study and discussed the reform of the educational
system from classical (subject-object) to developmental
and personal. The general results of this paper and the
conclusions in the study are the position that it is the active
forms of educational activity that contribute to the
development of the student as a conscious person in the
form of their creative potential and critical thinking.

C. Granberg et al. [32] examined skills, the
development and improvement of which are influenced by
the case method. They established that the involvement of
this innovative tool in the educational process involves the
formation of students’ abilities, such as:

e  analysis of the situation and phenomena;

e  evaluation of different options for their solution;

e  cstablishing the most effective and rational ways
to solve the problem;

e  planning and management for the implementation
of their project ideas.

The researchers also established that the use of case
assignments in the educational process should be
systematic, not one-time. This approach is explained by the
fact that it is repeatability that allows teenagers to
consolidate opportunities to solve practical problems. The
researchers note an increase in the interest of
schoolchildren in the subject, which was also mentioned in
this study. The common rationale is that case tasks are
aimed at strengthening teenagers’ skills, such as social
activity, sociability, and the ability to justify and prove
their opinions. As a result, the researchers came to a
conclusion similar to the one obtained in this study, namely
that innovative learning tools contribute to the formation of
students’ awareness that they can use the knowledge
acquired during training in real life. Based on this, the
researchers outlined the goals that allow the
implementation of case technologies, namely:

e  improving the intelligence of students;
improving their communication skills;

e  formation of possibilities for finding the optimal
way to resolve the situation.

The common thing in the case of the results of this
study is that this type of task determines the student’s
independent work and allows for self-reflection.

E. Tremblay-Wragg et al. [33] investigated the tasks of
the teacher in the implementation of case technologies. The
task is assigned to the teacher to select the material and to
adapt it to a specific educational subject. This is a
prerequisite for students to be able to successfully complete
the task, and receive a criterion assessment. This stage was
also mentioned in the scheme developed in this study on
the formation of case tasks. The researchers also noted that
students should be notified beforehand about the rules for
working with cases, for example, that there may be several
correct answers. They paid special attention to the role of

the teacher in the modern educational process, which,
according to the authors, consists in coordination. They
indicate the priority of regulating the conversation and the
discussion in the necessary vector in accordance with the
subject of the training session. Similarly to this study, they
highlight that the case should include facts, situations, and
real events. According to the researchers, it is important
that the problem underlying the case problem can be both
complex and separate. They also recommend not to state
the events in full so that the task is short and
understandable for schoolchildren. Therewith, the
researchers note the need to create a complete picture of
the situation, which provides, if necessary, the addition of
separate facts and clarifications to the case. This was also
noted in the framework of this study and highlighted as an
optional stage in developing case assignments. The general
conclusion of this study and the described one is that the
educational subject, when solving this type of exercise, not
only works on the material but can independently predict
various options for the development of the case while
arguing their position.

D. Pruthi et al. [34] and F.A. Abdunabievich et al. [35]
conducted the classification of case tasks according to
various criteria. For example, D. Pruthi et al. [34] focused
on situations with illustrations and educational situations.
The purpose of the first cases is to prepare the student to
solve problems and tasks based on a certain algorithm. This
approach involves the development of schemes and
visualisation of the correct solution in a particular situation.
The second kind, according to the researchers, suggests
examining the problem of a well-defined period of time
with a description of the situation. It is necessary to
highlight the problem in the task and search for effective
ways to solve it by comparing different solutions. This type
of case was also considered in the framework of this study,
in particular, when modelling examples of tasks aimed at
the systemic activity of schoolchildren for their successful
implementation. F.A. Abdunabievich et al. [35] drew
attention to information cases concerning the problems
expressed in the task using figures and statistical data.
Their essence lies in the fact that schoolchildren
independently find a problem and, accordingly, select
resources to solve it. In addition, they identified such a type
of case tasks as applied tasks, which, in their opinion, allow
imagining a specific life situation through different ways
out of it. Thus, the results of the study coincide with the
positions of these authors since the first one also proved the
possibility of classifying case tasks. The approaches to
expressing their differences, reflected in the examples
above in the study, are joint.

Thus, case technologies in pedagogical doctrine appear
as an effective tool in the conditions of the present. This is
due to its high practical value and positive complex
influence on the consciousness of schoolchildren as a
future state. As a result, this allows determining the close
relationship between the implementation of case tasks and
the natural science literacy of students.

Conclusions

As a result of the conducted study, it was possible to form
methodological foundations for the use of the case method
during the teaching of chemistry to schoolchildren in
Kazakhstan and the development of their natural science
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literacy. Thus, the study highlighted the conditions for the
effective implementation of the above process, namely, it
was established that it is closely related to the self-
development and formation of the student’s personality.
Attention was also paid to the specific features of the
educational process of chemistry and the formation of
natural science literacy of adolescents based on the
development of their creative, mental, and analytical skills.
Accordingly, the actual advantages inherent in case
technologies in the study of chemistry and the application
of skills in this subject by teenagers in real life were
revealed. This was due to the fact that modern society,
including Kazakhstan, is characterised by dynamic
changes, which in turn affects the competence and social
mobility of educational subjects and their ability to make
effective decisions independently.

Special attention in the study was paid to the
development of case tasks by chemistry teachers.
Accordingly, a scheme has been formed reflecting the
algorithm for creating this type of exercise and its
improvement. It is established in the study that the teacher
must first determine the educational goals based on which
to choose a problem situation from real life. They should
also finalise them for the design of the case and
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Development of natural science literacy of students through the use of case technology in chemistry classes

P03BUTOK NPUPOIHNY0-HAYKOBOI TPAMOTHOCTI YYHIB IIIIXOM BUKOPHCTAHHS KelC-TeXHOJIOTil
HA ypOKax Ximii
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[aBogapchkuii MeAaroriYHuil yHIBEpCUTET
140000, Byn. Mupy, 60, m. ITaBnonap, Pecrry6mika Kazaxcran
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Kwmsunopauucekuii yHiBepcuret imeni Kopkur Arta
120000, Byn. Aiiteke 61, 29A, M. Kuzmnopna, Pecrryonika Kazaxcran
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735520, mpocniekt Pynaxi, 121, m. Jlyman6e, Pecniyoinika Tamkukucran

AHoTanis

AKTyanbHicTh. /[MHaMi4HI 3MiHH B CyCITUIECTBI BIIMBAIOTH HA BC1 chepH XKUTTS, B TOMY YHCII 1 Ha ocBiTy. Y Kazaxcrani
pedopMyBaHHS OCBITHROI MONITHKHA 0a3yeThCs HAa KOMIICTEHTHICHOMY Ta OCOOWCTICHOMY IIXOMi, IO BU3HAYAE
aKTyaJbHICTh BUKOPUCTAHHS CyYaCHHUX IHHOBAIIHHUX OCBITHIX IHCTPYMEHTIB, Y TOMY YHCII ISl BUBUCHHS PUPOTHUIAX
JUCLIMILIIH.

Merta. Metoro nociikeHHs OyII0 BHBYCHHA 0COOIMBOCTEH (hOpMYyBaHHS PHUPOTHNIO-HAYKOBOI IPaMOTHOCTI YUHIB Ha
OCHOBi BUKOPHCTaHHS KEWC-TEXHOJOTiH TPH BUBUYECHHI HUMH XiMil.

Meromoorisi. i 11bOr0 BHKOPHCTAHO METOAM aHAi3y, CHHTE3y, IOPIBHSAHHS, y3arajbHEHHS, ICAYKIi Ta
a0cTparyBaHHSI.

Pe3yabTaTu. Y pe3ynbTaTi BCTAHOBIJIEHO, 1[0 KEWC-TEXHOJIOTIT XapaKTepU3YIOThCS BUCOKOIO €(DEKTUBHICTIO B Cy4acCHOMY
OCBITHBOMY TIpolieci. /loBeeHo, o IX BUKOPUCTaHHS MO3UTHBHO BIUIMBAE HA Pi3HI BUANW KOMIETEHTHOCTEH CTYJICHTIB,
a came: npeaMeTHI Ta ocoducTicHi. Tak, cy0'ekTy HaBuaHHS HAOyBalOTh HEOOXIAHUX YMIHb BUKOPHCTOBYBaTH HaOyTi
3HAHHSA 3 XiMii Y TOBCSKAEHHOMY KUTTi Ta BUPIIITYBaTH II100alIbHI TpobieMu. Y pe3ynbTari OyJio BCTaHOBIICHO, IO KeHc-
TEXHOJIOTIT CIPUSIOTh MOKPALIEHHIO OCOOMCTICHHMX SIKOCTEH CTyJIeHTa Ta WOro MOXJIMBOCTEH 10 CaMOpPO3BHUTKY 1
pedmekcii. Y xomi AocHimpkeHHS OyJIO pO3pOOICHO anropuTM, SKWH BHKIAAadi MOXXYTh BHUKOPHUCTOBYBATH IIPH
CaMOCTIHHOMY CTBOPEHHI KelC-3aB/IaHb.

BucHoBku. JlocmimkeHHS TaKOXX BHSBIJIO I[IHHICTH NPHUPOTHHYO-HAYKOBOI T'PAMOTHOCTI HIKOJMSAPIB K IS IXHBOI
HABYAJBHOI TISUTBHOCTI, TaK 1 JJIS MOBCAKIEHHOTO XUTTA. BinNoOBigTHO, HA OCHOBI HaBEACHMX MPHUKIAIIB Kelc-3aBAaHb
OyJI0O TIPOJIEMOHCTPOBAHO MOXIIMBICTh iX BUKOPHCTAaHHS BYMTEISIMU IPHU BHUKJIAJEHHI OKpeMHX TeM 3 Ximii. Okpemi
pe3yabTaTH JOIIEHO BUKOPUCTOBYBATH B MPOIIEC] pO3POOKH HABYAIbHO-METOANYHHUX PEKOMEHIAITIH /ISl BAMTEIIB XiMii
wikin Kazaxcrany 1 B mpoiieci miiBUIIEHHs iX KBamiikarrii.

Kio4oBi cioBa: )XHUTTEBI cUTyalil; KOMIIETCHTHICHUNA TiJXiJ;; PO3BUTOK OCOOMCTOCTI; IIKOJISIPi; IHHOBALilHI 3aco0u
HaBYaHHSI.
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