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PROBLEM-ORIENTED APPROACH IN CHEMISTRY TEACHING
AND ITS INFLUENCE ON PUPILS' LEARNING ACHIEVEMENTS

Abstract. This article examines the distinctive features of a problem-oriented approach
to teaching chemistry and its effect on students' academic performance. Enhancing the teaching
process to boost academic success continues to be a key objective in secondary education. This
study aims to explore how a problem-based approach influences students' academic achievement
in chemistry. The main directions of the study include a review of existing theories and practices
of the problem-based approach in the educational process, implementation of this methodology in
chemistry lessons at school, and identification of factors contributing to its effectiveness.

As a result of the study, the effectiveness of this methodology, which includes the use of
technologies and tasks based on the problem-oriented approach, was established. Pupils of the
experimental group demonstrated a higher level of learning achievements. The application of this
approach, using three chemistry topics as examples, it was demonstrated that students enhanced
their academic knowledge and analytical skills, enabling them to effectively tackle complex
problems and apply what they have learned in practical situations. Problem-based learning in
chemistry has positive feedback among students. The authors of the article recommend using
more cases, introducing modern digital tools, structuring discussions and increasing the number
of projects, which can further enhance chemistry learning.

Keywords: problem-based learning, problem-oriented approach, chemistry, learning
achievements, pupils, case studies, digital technologies.

Introduction

Relevance of the problem outlined in the research topic. Currently, the scientific
examination of challenges and possibilities within secondary education is grounded in
the growing integration of contemporary theories and approaches into the educational
process. These aim to apply the principles of developmental learning, one of which is
problem-based learning. This situation is determined by two factors. On the one hand,
the society, in the form of its social order, containing new requirements to the modern
school, regarding the preparation of a more diversely developed personality, capable of
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creatively solving educational and other tasks set before it. On the other hand, there is
a need for a significant increase in the productivity and quality of the learning process
itself, expressed in the improvement of educational achievements of schoolchildren, both
in general and in some of the most important profile subjects.

The problem of improving the learning process to enhance academic achievement
remains one of the most important tasks for secondary schools. Most often the solution
to the problem of improving learning is proposed to be solved in different ways. Among
the ways to improve learning, first of all, is the introduction of new modern approaches.
One of these approaches is currently considered to be problem-oriented. Therefore, a
new approach such as problem-based learning is considered more and more interesting
in theory and practice. This approach, like any other, requires the development of new
methods, programmes and textbooks, using more progressive methods, technologies and
teaching tools. It is also considered important to take into account the peculiarities of
individual subjects, including chemistry.

Problem-based learning assumes orientation on purposeful and consistent putting
forward to students of various cognitive tasks, in the course of the resolution of which,
students, under the guidance of the teacher, obtain new knowledge. Intrinsic motivation is
considered to be the key to success in such an educational process.

It is generally accepted that when teaching children chemistry in a modern school,
the educational process should also be problem-oriented. Since it is important to teach
children to think critically, solve educational problems independently and use the acquired
skills in real life during the study of chemistry. Problem-oriented learning is considered
especially important in the modern information age, which is characterised by a large
amount of information and other changes that are constantly occurring in society. In such
conditions, students have to not only memorise facts, but also apply them in the course of
analysing complex chemical problems and to obtain reasonable results. In this regard, it
becomes urgent to find more effective teaching systems that can motivate the meaningful
activity of students and promote their learning achievements in chemistry.

The degree of development of the investigated problem concerning the problem-
oriented approach in school teaching is rather high. As questions of use of problem-
oriented approaches in education as a whole and in school education in particular, are
investigated by many researchers, both foreign and Kazakhstani, quite actively, for the
last several decades.

To foreign researchers, who first investigated problem-based learning from the
position of psychology, it is necessary to refer necessarily S.L. Rubinstein [1], E. Samsudin
[2] and K. Kalagurka [3]. While the scientists of pedagogy highlighted the main functions
of learning in a problem situation: J. Pozuelo-Mufioz [4], J. Valdez [5], N. Lukashova [6]
and S. Abeuova [7] developed methods of teaching problem-based learning as the main
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components of the process of developing students' research skills. The problems of teaching
at school with the help of problem-based learning methods were actively researched and
discussed in the works of E.M. Karimulaeva and E.M. Karimulaeva [8], D.V. Korcha-
gin [9]. The evolution of problem-based learning and its prospects for development in
modern school is shown by S. Suyanta in a collective monograph [10].

Let us also note some Kazakhstani studies. The 2022 Concept for the modernization
of pedagogical education in the Republic of Kazakhstan highlights the significance of
employing contemporary approaches. This is essential because the current pedagogical
education system in the Republic still largely relies on traditional subject theories and
teaching practices, which are inadequate for addressing the demands of a rapidly evolving
world. Traditional types of teacher education and school teaching organisations are still
used and there is a low level of innovation-oriented development of students' abilities in
each subject [11]. In the research conducted by L.V. Chepelyan and LV. Grishko regarding
the development directions of the education system in the Republic of Kazakhstan,
project-oriented analysis of the country's educational preparation revealed several key
issues: challenges in the educational content, the organization of the learning process at
both basic and senior levels, the separation of learning from other activities, and a lack
of consideration for students' capabilities and preferences, among others [12]. Problem-
oriented education in mathematics lessons in Kazakhstan was considered by G.1. Sologub,
with emphasis on the use of this approach through the use of STEM-approach for the
development of functional literacy in students [13]. A.S. Rakisheva discusses the
significance of problem-based learning in helping students acquire knowledge. The
author emphasizes that problem-oriented learning not only requires a restructuring of the
educational process but also encourages both students and teachers to engage in ongoing
development [14]. M. Ashirimbetova and D. Shayakhmetova examined the experiences
and potential of problem-oriented learning within the context of foreign language
education. They argue that problem-based learning, as a teaching methodology, enables
students to develop their cognitive abilities by utilizing existing or provided information,
knowledge of the problem, and their own experiences. Additionally, it helps them apply
these abilities in formulating strategies essential for addressing applied and professional
challenges [15]. A.S. Aidarbekova, AT. Ermekbayeva, and B.N. Kalshorayeva analyzed
the key challenges in teaching chemistry and biology in schools across Kazakhstan. They
believe that one significant issue is the lack of adequate technical and interactive resources
in classrooms for these subjects. They emphasize the need to provide students with more
practical information in chemistry and biology. Equipment and information should make
the modern learning process a continuous process. As their use gives an opportunity to
develop students' ability to navigate in information flows about chemical and biological
processes and to get practical abilities [16].
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It should be noted that the issues of problem-based learning in chemistry education
remain insufficiently studied. In the available studies there are some discrepancies between
the theoretical foundations of this approach and the conditions of practical use of problem-
based learning technologies. There are contradictions in assessing the effectiveness of
the used methods of problem-based learning. Besides, the existing scientific and applied
studies most often emphasise on the consideration of separate aspects of the learning
process in separate subjects, while a comprehensive assessment of the impact of problem-
based learning technologies on the learning achievements of schoolchildren in chemistry
has not been carried out. Thus, there is a need for additional research to establish more
effective strategies for introducing problem-based learning into the school chemistry
curriculum.

The purpose of the study is to determine the impact of problem-based learning
approach on students' academic achievement in chemistry:.

The objectives of the study are:

1. Consideration of existing theories and practices of using problem-oriented
approach in the educational process.

2. Introduction of the problem-oriented learning methodology at school during
chemistry lessons.

3. To establish the influence of problem-oriented learning techniques on pupils'
performance in studying chemistry.

4. To evaluate the obtained results and identify factors contributing to the
effectiveness of the problem-oriented approach in academic performance.

Scientific novelty is characterised by the fact that this study differs from other
works as it is more comprehensive and aims to establish the impact of problem-based
approach on the learning process in chemistry. This study focuses on specific problems
and offers a holistic approach to solving the problem at hand, including the selection of an
effective methodology and the evaluation of the results obtained during the pedagogical
experiment. Thus, a more complete picture of the problems of the possibilities of applying
problem-oriented technologies in school practice is obtained.

The object of the study is the process of teaching chemistry at school. The subject of
the study — processes aimed at the formation of learning achievements in schoolchildren
during the use of the principles of problem-oriented approach.

Theoretical significance lies in the expansion of knowledge on the research topic,
which can be used for further research.

Practical significance consists in the possibility of introducing the problem-
oriented approach in the curricula of chemistry teachers. Their use can allow to increase
students' interest in studying chemistry as an important educational subject, increase
the understanding of chemical processes and form the ability to work independently
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with information. They can also be used to develop new educational programmes and
methods of teaching chemistry, aimed at improving the quality of education and academic
achievements of schoolchildren.

Methods and materials

The materials of this study were theoretical sources: works of famous psychologists
and teachers S.L. Rubinstein, J. Piaget, J. Dewey and others who developed theoretical
foundations of problem-based learning or learning through problem solving. As well
as textbooks and didactic methodological developments in the field of problem-based
learning. Monographs and scientific articles on problem-oriented approach in the
education system were considered. Modern researches and scientific publications on the
use of problem-oriented approach in teaching natural science disciplines and chemistry
in particular were studied.

Methodological literature in the field of chemistry teaching, oriented on problem-
based learning and state educational standards were analysed.

We used: practical developments on the development of curricula and lesson plans in
chemistry, using problem-oriented technologies; the results of research by other authors;
programmes and textbooks on chemistry, approved by the Ministry of Education and
Science of the Republic of Kazakhstan; examples of tasks and exercises aimed at learning
through problem solving and the development of critical thinking in students; test tasks
for problem-based learning.

And also the materials of the study include: technical means and materials supporting
problem-based learning; laboratory equipment and reagents necessary for conducting
experiments and so on

The methods of research are defined: literature analysis, methods of observation,
survey, methods of statistical and analytical analysis.

Research methods:

— literary analysis aimed at studying the available sources on the topic of the study
and at establishing the main provisions of the problem-based approach that can be used to
improve learning achievement at school.

— observation method — used to observe the behaviour of students during the
experiment;

— survey methods: testing, aimed at collecting data on students (on their performance
and motivation) before and after the experiment and questionnaire survey of students;

— static analysis — to process and calculate the obtained data;

— analytical analysis to summarise and interpret the data obtained.

At the first stage, a literature analysis is conducted to study the available sources on
the topic of the study and to establish the main provisions of the problem-based approach
that can be used to improve school performance.
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At the second stage, the method of observation of students' behaviour in and out
of lessons and during the experiment is used. At the same stage, survey methods are
used: testing aimed at collecting data on students (on their academic performance) before
and after the experiment. In the experiment participated pupils of 8 classes (A and B)
Secondary General Education School Ne22 named after B. Momyshuly of Pavlodar city,
a total of 52 people. They are divided into two groups: experimental and control group.

To test the level of knowledge, all pupils are tested on the subject before the
experiment. Then the final level of pupils' subject knowledge after the experiment is
assessed.

The experimental study of learning achievements is conducted on three topics:

1) the structure of the atom;

2) chemical bonds;

3) classification of inorganic substances.

Provided that the students of the control group used classical chemistry textbooks,
according to which the teacher used traditional teaching methods. While pupils of the
experimental group were studying the same topics using the problem-oriented teaching
methodology. This method includes case studies, digital technologies, discussions,
and projects, in which all chemical experiments, discussions, and projects are visually
demonstrated.

Additionally, student opinion surveys on satisfaction with the technology used were
conducted. To survey pupils' opinions on satisfaction with the problem-based learning
methodology in 8th grade chemistry, the following survey questions were asked: 1. Do
you like the problem-based learning methodology? 2. What elements of problem-based
learning methodology do you like the most? 3. Would you like the problem-oriented
approach to be used in all chemistry lessons? 4. Did you become more interested in
chemistry after the introduction of problem-based learning? 5. What element of the
problem-based approach methodology would you like to improve? 6. Do you have any
suggestions for improving the problem-based approach methodology?

The third stage involves static analysis — to process and calculate the data obtained,
and analytical analysis to summarise and interpret the data obtained.

Results

The results are aimed at proving the following working hypothesis: the introduction
of problem-oriented approach in the educational process of chemistry learning can help
to increase the level of students' learning achievements. Since the use of this approach
encourages students to be more active in the learning process, develops their analytical
skills in working with information, and develops the ability to solve complex problems
more easily and apply the acquired chemical knowledge in practice.
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Problem-based learning (or PBL, as problem-based learning) was first used by
Howard Burroughs and Robin Tamblyn in 1969 in Canada at McMaster University. It is
Howard Burroughs who is considered to be the founder of problem-based learning. In his
opinion, problem-based learning should be considered as a learning process that results
in the understanding of the importance of solving a problem. A problem is understood as
an element of the learning process [17].

The process of problem-based learning can be different, but in general all the
schemes of classes according to this approach are similar to the scheme proposed by
Cornell University, as indicated in Figure 1.

Figure out Identify what else they Consider
Examine and what they need to know to solve the - £ Solve th
define the already problem, where they can ‘ Vlv?} s [::1 o \{)el 1€
problem know about get the information or tools S0 “ll)lig 1€ problem
her they need. problem

Figure 1 — The process of problem-based learning in the classroom [17]

However, the definition of PBL or problem-based learning appears to be an umbrella
term as it refers to a large number of independent methods.

Features of problem-based learning:

— the advantage of problem-based learning is considered to be the authentic problem
that underlies it and is used to teach students to solve similar problems in their upcoming
professional life;

— learning is based on a problem presented in the form of cases, where information
is presented step by step. Students are given the opportunity to research the problem
independently, find the necessary information and propose their own solutions. Only
after the previous stage of the proposed work has been completed and the pupils have
been given answers to the questions posed, the next information for further solution is
revealed to them. In addition, after each stage of the work is completed and the results
are presented, discussion and analyses are conducted to deepen the understanding of the
material and consolidate the acquired skills;

— small groups (no more than 10 or 15 students) are considered an important feature,
as small groups are easier to form a joint discussion of the problem task and allow for
correct joint solutions.

There is also a change in the functions of teachers:

— create a bank of problem-oriented cases;

— comment on students' work;

— maintains a positive atmosphere in the classroom,;

— evaluates the results of problem solving together with students.

10
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Other definitions of problem-oriented learning are also given, which gives us
the opportunity to outline its complex definition. Problem-oriented learning should be
understood as a methodological approach in education, which emphasizes the active
involvement of students in discovering solutions to both real and simulated problems.

The methods of problem-oriented learning focus on presenting students with
complex tasks or real-life situations that necessitate the application of essential knowledge
and skills for resolution. Furthermore, this approach, in contrast to traditional teaching
methods, fosters students' independence and enhances their critical thinking abilities,
ultimately improving their level of understanding.

The main principles of problem-oriented teaching in chemistry we have defined
the following:

— problem-oriented methodology involves the use of such a principle as activity
and independence of students. This principle is based on the fact that students themselves
should create and express questions to the problem, as well as search for answers and
develop their own strategies for the correct solution;

— the principle of knowledge integration, according to which the problems proposed
for solving require a meta-subject approach, which enables students to make connections
between them;

—the principle of critical thinking, which provides students the opportunity to
analyze various perspectives, assess information, and reach well-supported conclusions;

— the principle of teamwork, since problem-oriented tasks are generally designed to
be tackled in groups, enabling students to improve their collaborative skills by developing
effective communication;

— the principle of practical application of knowledge, based on the fact that problem
tasks are modelled in such a way that pupils can apply real or close to reality knowledge
in practice.

The main methods and technologies of problem-oriented learning in chemistry are
considered to be those outlined in Figure 2.

The main methods and technologies are considered to be: case study method; project
method; role-playing games and simulations; discussions and debates and electronic
resources.

Testing of learning achievements in chemistry for secondary school students should
take place in several stages:

— testing at the stage of learning new material

— testing at the stage of consolidation of knowledge and skills

— testing at the stage of applying knowledge and skills

— testing at the stage of improving and systematising knowledge and skills

— testing at the stage of ability development [19]

11
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Providing real or fictional situations (cases) that require

Case study method analysis and decision-making.

~

I

Developing and implementing projects aimed at solving
Project method specific problems. Projects can be individual or group,
short-term or long-term.

"
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Role-playing Modelling real-life situations in which students play certain
games and roles and make decisions based on their knowledge and
simulations skills.
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Organising discussions and debates 1 which students
express their point of view, argue their case and listen to the
views of others.

Discussions and
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I
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Electronic
educational
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Use of digital platforms, online courses, e-textbooks and
other resources to enable learners to access relevant
information and interact with each other

Figure 2 — Basic methods and technologies
of problem-oriented learning in chemistry at school [18]

In the control group testing at the stage of consolidation of knowledge and skills is
used.

In the experimental group testing at the stage of ability development.

The results for the first theme (the theme ‘atom structure’: the task to establish the
structure of sodium, chlorine and sulphur atoms and others) are reflected in Table 1.

Table 1 — Test results for the first topic

Groups 100-90% 80-60% 50-40% less than 40%
Control group (CG) 20 19 54 7
Experimental group (EG) 24 25 48 3

Analysis of test results has demonstrated improvement of learning achievements of
pupils from the experimental group. Thus, the number of pupils who scored from 100% to
90% points is 4% higher than in the CG. The number of pupils who coped with the test by
80-60% is 6% higher than in the CG. At the same time, the number of those who fulfilled
the test by 50-40% is less by 6%, and the number of unsuccessful pupils (less than 40%)
is less by 4%.

12
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According to the assessment of learning achievements on the theme ‘chemical
bonding’, pupils had to give an answer about the type of bonding in the listed 12 compounds,
about the correspondence of covalent and polar bonding, about the relationship between
chemical bonding and chemical formula. The results for the second theme are reflected
in Table 2.

Table 2 — Test results for the second topic

Groups 100-90% 80-60% 50-40% less than 40%
Control group (CG) 18 20 53 9
Experimental group (EG) 22 24 46 8

Analysis of the results has shown that in the experimental group, the share of pupils
who completed the test by 100-90% was 22%. At the same time, in the control group
this indicator is 4% lower. The number of EG pupils with 80-60% marks is 4% higher as
compared to the CG. At the same time, also in comparison, the number of pupils in the
EG performing the test less than 50% is 6% less, and the number of those who failed (less
than 40%) is 1% less.

For the third topic ‘Classification of inorganic substances’, conducted within two
lessons, the pupils were asked to identify the classes of various inorganic compounds listed
and marked graphically and schematically. The results for the third topic are reflected in
Table 3.

Table 3 — Test results for the third topic

Groups 100-90% 80-60% 50-40% less than 40%
Control group (CG) 19 21 50 10
Experimental group (EG) 23 26 44 7

The analysis of the results of testing of pupils' learning achievements in the third
theme has shown that in the experimental group 23% of pupils completed the test by
100%-90%, which is 4% higher than in the control group. The percentage of students
scoring between 60% and 80% was 26%, which is an increase of 5% compared to the
control group. The number of pupils who coped with the test by 50%-40% in the EG is
44%, which i1s 6% lower than in the CG, and the number of pupils who failed to cope with
the tasks (7%), which is 3% lower than in the CG.

The obtained data make it possible to conclude that the number of pupils in the
experimental group has higher indicators of successful learning achievements, as there
is a higher number of pupils who coped with the test both ‘excellent’ (or 100%-90%)

13
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and ‘good’ (or 80%-60%) for all topics. At the same time, the number of pupils having
‘satisfactory’ (or 50%-40%) and ‘unsatisfactory’ (or 30%-0%) grades is somewhat lower.

Summarised indicators of testing results of 8th grade pupils in chemistry for the
three studied topics are reflected in the Table 4.

Table 4 — General results of the comparative analysis

Criteria of test tasks Elenz)tiz gﬁg%ilrlitf,rgg E‘:ﬁi: gﬁﬁiilrlso?gg Percentage change
100%-90% or excellent 19 24 +5
80%-60% or good 20 25 +5
50%-40% or satisfactory 52 46 -6
30%-0% or unsatisfactory 9 6 -3

In general, the results indicate that the EG group has higher learning achievements,
as pupils from this group coped better with test tasks compared to the CG group.
Figure 3 presents the summarized indicators for both groups for comparison.

60
50

40

20

100%-90% or excellent 80%-60% or good 50%-40% or satisfactory  30%-0% or unsatisfactory

m Number of pupils from the total number of CG ~ ® Number of pupils from the total number of EG

Figure 3 — Generalised indicators of testing results of 8th grade pupils in chemistry

In the experimental group, there is a greater percentage of students receiving
'excellent' grades, indicating superior academic performance among the group's members.
Also, there are more pupils with ‘good’ grades, which confirms the tendency to better
results in this group. In KG the percentage of satisfactory grades is higher, which indicates

14
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that most of pupils cope with tasks at the average level. The percentage of unsatisfactory
grades is lower in EG, which should also be considered a positive indicator of learning
achievements.

Overall learning achievements reveal that students in the experimental group
perform better in the 'excellent' and 'good' categories, indicating a higher level of
knowledge across the three topics. Problem areas should be considered the presence of
a small number of unsatisfactory marks in both groups, however, their share is lower in
EG, which should also be recognised as positive regarding the impact of classes, using
technologies of problem-oriented approach.

Results of pupils' survey among pupils of the experimental group:

Like the methodology of problem-oriented learning: 50% of students; 30% — do not
like it; 20% — found it difficult to answer

They consider the best elements of the problem-oriented learning methodology to
be: most of all — digital technologies (45%), as well as projects and discussions (20% each,
case studies (15%), all of the above (10%, none of the above (10%).

Would like to see the problem-oriented approach used in all chemistry lessons: Yes
(30%), partially, for some topics (30%); prefer the traditional format (40%).

Whether more interest to chemistry appeared after introduction of problem-oriented
methodology: Yes (40%), remained at the same level (60%).

Elements of the problem-oriented methodology that need improvement: more cases
(30%); use more modern digital tools (30%); need to make discussions more interesting
and structured (20%); increase the number of projects (20%).

According to students' opinion, the most important factors contributing to
the effectiveness of the problem-oriented approach in chemistry lessons in learning
achievements are their active involvement in the learning process; practical orientation;
individual approach; use of interdisciplinary links; teamwork and regular active assessment
of results.

Conclusion

Thus, all the discussed aspects-functions, principles, methods, and technologies-
constitute the foundation of problem-oriented chemistry teaching. This approach makes
the learning process in schools more engaging, dynamic, and aligned with contemporary
educational standards. It facilitates an improvement in students' achievements in
chemistry.

The execution of problem-based learning in chemistry lessons is realised under the
following conditions: presence of a problem situation in the topic or task; predisposition
of a pupil to find a problem solution to the task (situation); probability of solution by
ambiguous ways.

15
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Application of software-oriented learning technologies in chemistry lessons allows
to organise not only the process of mastering the basic concepts and laws, but also to
make such knowledge become a tool to improve performance.

The results of approbation of the elements of the methodology, in which the
technologies and tasks based on the problem-oriented approach are included, allow
us to conclude that the students of the experimental group obtained a higher level of
educational achievements. The obtained data confirm the working hypothesis, according
to which the introduction of the problem-oriented approach in the educational process of
studying chemistry is able to assist the growth of the level of educational achievements of
schoolchildren. Since the use of this approach on the example of three topics shows that
pupils have formed academic knowledge, analytical skills, which helped to develop the
ability to more easily solve complex problems and apply the acquired chemical knowledge
in practice.

The survey revealed that many students appreciated the problem-based learning
approach in chemistry, with the most valued aspects of this methodology identified as:
digital technology, projects, discussions and case studies to the greatest extent. Some
students wanted the problem-oriented approach to be used in all chemistry lessons or
partially in some topics. Forty per cent showed more interest in chemistry after the
introduction of the problem-oriented methodology. Elements of the problem-oriented
approach methodology that require improvement are recognised by all. It is suggested to
use more cases, to use more modern digital tools, to make discussions more interesting
and structured, to increase the number of chemistry projects.
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E.B. I'paGunenxo' [ 11111, Xamsuna®|I.A. HypGaesa*?

! Antait MeMJIEKETTIK NeJaroruKabiK yHuBepcuTeTi, bapuayn, Peceit
2Orkeit Mapryiian atbiHarb! [1aBogap mearorukasiblK yHUBEPCHTETI,
[MaBnomap, Kazakcran Pecryomukacht

XuMHSHBI OKBITYIAFbI MP00/1eMAJIbIK-0aFIaPJIaAHFAH TYFBIP
JK9He OHBIH OKYIIBLJIAPABIH OKY KeTicTikTepiHe dcepi

AnHotanusi. bByn Makanasa XUMHUSHBI OKBITYAarbl NpoOJieMalbIK-OariapiaHFal  ToCUIIIH
epeKIIeNIKTep] KHEe OHBIH OKYIIBUIAP/BIH OKY JKETICTIKTEpiHe acepi Tannanajpl. OKy yArepimMiH apTThl-
Py MakcaTblHJia OKYy NpOLeciH keTuiaipy Macesneci Opra OiniM OepyaiH O0ackiM MiHAETTEpiHiH Oipi 60-
JBIN Kana Oepeni. by 3epTreydiH MakcaThI-PoOIeMalbIK-0aFaapiaHFal TOCUIMIH OKYIIbUIAPIBIH XH-
MUsI KYPCBIHIAFbl aKaJIeMHUSJIBIK YJrepiMiHE oCepiH 3epTTey. 3epTTeyldiH Herisri OarbITTaphl OitiM Oepy
MPOIIECIH/IE MPOOIEMAIBbIK TICIII KOMAAHYABIH KOJIAAHBICTAFBl TCOPHIIAPEI MEH TOKIPHOEIEPIHE IOy
JKacay/ibl, MEKTCNITE XAMUS cabaKTapblHAA OChI SIICTI CHII3y/l, COHIAW-aK OHBIH THIMILTITIHE BIKIIAT
€TETiH (haKTOpPIIAPIbI AHBIKTAY/IbI KAMTHIBI.

3epTTey HOTHXKECIHJE MPOOJIEeMAaJIbIK TOCUITe HEri3[eNreH TEeXHOJIOTHsIap MEH TarchlpMaliap/ibl
KOJIIaHy/Ibl KAMTUTBIH OCHI 9ICTEMEHIH THIMALUIIrT aHBIKTaIbl. DKCIEPUMEHTTIK TONTHIH OKYIIbUIAPHI
OKY JKETICTIKTEpiHIH >KOFaphl ACHICHiH KopceTTi. bys1 Tociumi XuMusi OOUBIHIIA YIII TAKBIPHINTHIH MbICa-
JBIHJIA KOJIJIaHy CTYACHTTEPAIH KYypAEeTi MoceleNiep/i COTTI MIenIyre )aHe aliFaH OUTIMIepiH paKTukana
KOJIZIAaHYFa BIKIAJ €TCTiH aKaJeMUSIIBIK OLTIM MEH aHAIMTHKAJIBIK JaFIbLIapabl JAMbITaTHIHBIH KOPCETTI.
XuMHusAarel poOIeMalbIK-0aFjapiianFal OKbITY OKYIIbUIAp apachlHa OH MiKipiepre ne. Makaina aBTop-
Japel KOOIpeK KaFaainapaspl maiaanaHy/Isl, 3aMaHayy TUQPIBIK KYpaaaapasl CHII3yi, MiKipTaaacTapasl
KYPBUIBIMIAY/IbI JKOHE Ko0amappl KeOSHTyMi YChIHAMBI, OYJI XMMHUSHBI OKBITYIbIH THIMALIITIH OfaH opi
apTTHIPYbl MYMKIH.

KinrTi ce3nep: mpobiemanbik-0araapiaHFaH OKBITY, IPoOIeMaIbIK-0aFqapiaHFaH TICII, XUMUs,
OKY JKETICTIKTepi, OKyIIbLIap, KeiicTep, HU(PIIBIK TEXHOIOTHIAP.

E.B. I'pa6unenko’ [ I1LIII. Xam3una2|/].A. Hyp6acsa*>

! Anrtaiickuii rocyJapCTBEHHBIN Mearornueckuii yuusepcuret, bapuayit, Poccus
TlaBmomapcKuii MeJarornyeckuil yHUBEPCUTET UMEHH Onkeit MapryJiaH,
INaBnonap, Pecniyonuka Kazaxcran

IIpo61eMHO-OpPHEHTHPOBAHHBIN MMOIX0 B 00y4eHUH XUMUM
M ero BJIMsIHUE HA YYeOHbIe JOCTHKEeHHS KOJIbHUKOB

AHHOTanusi. B 1aHHO# cTaThe aHATM3UPYIOTCS 0COOEHHOCTH MPOOIEMHO-OPHEHTHPOBAHHOTO O/
X0lla B 00YUYCHUH XMMHUHU U €r0 BIUSHUC HA YUeOHbBIC HOCTIDKCHHS yuanuxcs. [Ipobaema coBepIieHCTBO-
BaHUA YI€OHOTO MPOIECCa C LENBIO TOBBIIIEHHS YCIEBAEMOCTH OCTAETCS OHON M3 MPUOPUTETHBIX 3344
cpennero obpaszoBanusi. Llenb TaHHOTO HCCICAOBAHUS - H3YIHUTh BIHSHIE MPOOICMHO-OPHEHTHPOBAHHOTO
noaxoaa Ha akaIcMUYECKYIO YCIICBAEMOCTD yUallluXCsa B KypCce XUMHU. OCHOBHLIe HanpaBJICHUA UCCIIEN0-
BaHMs BKJIIOYAIOT B ce0st 0030p CYLIECTBYIOIUX TEOPHH U MPAKTHK MPUMEHEHHS NPOOJIEMHOTO MOJX0/1a B
00pa3oBaTeIbHOM MPOIECCe, BHEAPEHUE TAaHHOW METOAMKY HAa YPOKAaX XMMHUU B IIKOJIE, & TAK)KE BBISBIIC-
HHUe (PaKTOPOB, CIOCOOCTBYIOIIUX e¢ 3D(DEKTHBHOCTH.
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B pe3synbrare uccnenoBanus Obuia ycraHoBieHa 3G heKTHBHOCTh JAHHON METOUKH, BKJIIOYAIOILECH
UCIIOJIb30BaHUE TEXHOJIOTUH U 3aJJaHUH, OCHOBAHHBIX Ha MPOOJIEMHOM MOAXO/e. YJaluecs 3KCIepuMeH-
TaJILHOM TPYIIIBI TPOJIEMOHCTPUPOBAIN OOJiee BBICOKHIT YPOBEHb y4EOHBIX AOCTHXeHHH. [Ipumenenne
JTAHHOTO TOJIX0J[a Ha MPHMEpe TpeX TeM IO XMMHHU MOKa3allo, YTO y YUAIMXCs pa3BUBAIOTCS aKaJeMHuye-
CKHE 3HAHMS M aHAJIMTUYECKUE HABBIKH, CIIOCOOCTBYIOIUE YCIIEITHOMY PELICHUIO CIOKHBIX 3a/1a4 U NIPH-
MEHEHHIO TIOJyYeHHBIX 3HaHMH Ha npaktuke. [[poGneMHO-OpHeHTHpOBaHHOE OOy4YeHHE B XUMHU MMEET
HIOJIOXKHTENILHBIE OT3BIBBI CPEAN YUAIIUXCsl. ABTOPBI CTaThbU PEKOMEHIYIOT UCIIONIB30BaTh OOJIbIE KEHCOB,
BHEJPSITH COBPEMEHHBIE IU(POBBIE HHCTPYMEHTHI, CTPYKTYPHPOBATh AUCKYCCHU U YBEJIMYNBAThH KOJIMUe-
CTBO IIPOEKTOB, YTO MOXET €1lle OOJIbIle MOBLICUTH 3P (HEKTUBHOCTH 00YUYEHUS XUMHH.

KawueBsle cjioBa: npoOIeMHO-OPUCHTHPOBAHHOE 00yUYCHHE, IPOOIEMHO-OPHEHTUPOBAHHBIM MO/~
XOJI, XUMHSI, Y4€OHBIE TOCTHKEHUS, yUCHUKH, KEHChI, IN(POBBIC TEXHOJIOTHH.
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