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Abstract: This article presents a methodology for improving the training of future
physics teachers. It also provides a comparative analysis and identifies the current state of
physics laboratory classes in higher education institutions, as well as opportunities for
improving physics laboratory classes in secondary schools through an innovative model.
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AHHOTAUMA: B Oannoll cmamve npedcmasiena Memoooiocus co8ePULeHCMBOBAHUSL
noo02omosku Oyoywux yuumeneu @uszuku. Taxoice npogeden CpasHUMENbHbIL AHAIU3 U
onpeodeneHo mexkyujee cocmosnue 1a60pamopHbIX 3aHAmMull no Pu3uKe 8 8bICULUX Y4eOHbIX
3a68€0eHUsAX, A MAKHCe BO3MONCHOCMU VIYUUleHUs 1A00PAMOPHBIX 3aHAMULL N0 (u3uKe 8
CPEOHUX WKONAX C NOMOWbIO UHHOBAYUOHHOU MOOEU.

KiaroueBble caoBa: Jlabopamopnas noocomoeka, 0y0ywuti npenooasamers,
gulcuLUe yueOHbvle 3a6e0eHUsl, KOMNEeMmeHYUsl, Memooo02uUsl, UHHOBAYUOHHASL MOOEIb.

INTRODUCTION astronautics and artificial intelligence,

Today, it is impossible to imagine biogenetics and bioengineering, and a
the development of society without number of other fields is invaluable.
physics. In all developed countries, Accordingly, it is of particular importance
special attention is paid to teaching that the mechanism for training
physics in secondary schools. Because we specialists in physics is competitive and
all know that by improving the teaching that the specialists being trained meet
of physics, the role of physics in training world standards. We would like to draw
specialists in engineering and technology, your attention to the distribution of
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teaching hours allocated for practical and
laboratory classes in the Compulsory
Sciences block of the Curriculum for the
Physics and Astronomy education
direction in higher education institutions:
in 2024-25, 374 hours were allocated for
practical classes and 276 hours for
laboratory classes, while in 2025-26, 344
hours were allocated for practical classes
and 258 hours for laboratory classes. It
can be seen that while practical classes
were reduced to 30 hours, laboratory
classes were reduced to 18 hours.
Naturally, this plays a negative role in the
formation of practical skills in the
training of specialists and limits their
opportunities  to  apply  practical
theoretical knowledge in practice.

When developing a mechanism for
training future specialists, we must start
them from school desks from a young
age. A future specialist begins to show
his/her facets (buds) from the very
beginning of his/her studies in secondary
schools. From the school years, a future
specialist, depending on his/her academic
performance, begins to show interest in
one or another field and begins to engage
in research activities. Knowing the
quality and level of laboratory training
conducted today in the modern education
system, there are shortcomings in its
organization and conduct, which, of
course, cannot but affect the quality of
education. The structure of laboratory
training, that is, the sequence of its
conduct, still remains outdated. There are
opportunities to improve the quality of
education by switching to improved
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innovative models of organizing and
conducting laboratory training that meet
the requirements of the modern education
system.

LITERATURE AND
METHODOLOGY

A number of scientific and
pedagogical  researches are  being
conducted to create integrative-modular
technologies for the development of
research competence in future physics
teachers, to improve innovative activities
aimed at the formation of experimental
competencies in the teaching process. In
order to develop experimental
competence in future teachers in the
educational process in higher educational
institutions, it is important to improve the
methodology  for  organizing and
conducting laboratory exercises, to
develop mechanisms for ensuring the
intensity of organizing experimental
activities through the use of digital
technologies. Also, the development of
the logical-didactic, graphic preparation
of future physics teachers, the didactic
principles of  continuous  physics
education, the development of logical-
creative thinking, independent work and
design abilities in delivering the stages of
continuous physics education to students,
were  developed by  SSKakhorov,
HOJuraev, M.Kurbanov, A.A.Nazarov,
ZFBeknozarova. Research work has been
carried out by a number of scientists, such
as Z.E. Chorshanbiyev, A.A. Akhmedov,
Sh.R. Turdiyev, A.E. lbraimov, V.G.
Maksudov, B.N. Khushvaktov, etc., on
the formation of professional competence
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in future teachers in the process of
teaching  physics, improving their
professional training in an electronic
learning environment [1,2,3,4]

RESULTS AND DISCUSSION

The following problems exist in the
organization and conduct of laboratory
trainings that are currently being
conducted:

The scope of the work is not clearly
indicated in the laboratory work
description. It is difficult to know what
the quality and level of laboratory
training currently being conducted in the
modern education system is. There are
shortcomings in its organization and
conduct, which, of course, cannot but
affect the quality of education. The
structure of the laboratory training, that
Is, the sequence of its conduct, has not
changed. There are opportunities to
improve the quality of education by
switching to improved innovative models
of organizing and conducting laboratory
training that meet the requirements of the
modern education system. The following
problems in organizing and conducting
laboratory training today are listed below:

1. The purpose and scope of the
work are not clearly indicated in the
laboratory work description. After giving
the name of the laboratory work, it is
important to clearly indicate the scope of
its use and describe the possibilities of its
application.

2. In laboratory development,
control questions are still used in the
order of execution, but their alternatives
have not yet been replaced by test options
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for the laboratory exercise being
conducted, the methodology for using the
test has not yet been formed, improved
technologies have not been used and the
transition to automated laboratory
exercises has not been introduced.

3. The development of the
laboratory exercise did not pay attention
to the theoretical and practical aspects of
the methodology used in independent
learning.

4. In the training of future physics
teachers, a "school physics cabinet" was
established at pedagogical universities,
and methodological guidelines for
organizing and conducting laboratory
classes at school were not developed.
Methodological recommendations,
instructions for improving laboratory
work, and developments were not
developed as methodological assistance
to future physics teachers.

5. Nowadays, when information and
communication technologies are
developing rapidly, the methodology for
organizing training using innovative
programs for their use in laboratory
training is not up to the required level.

6. When organizing and conducting
laboratory exercises, it is not required that
the student conduct similar laboratory
work that he or she can conduct
independently.

7. Experimental training and
competence of a future physics Teacher-
Insufficient  competence in  using
measuring instruments or devices used in
the laboratory.
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The shortcomings mentioned are
of great importance in developing the
experimental competence of future
physics teachers in the development of
practical competence in the teaching
process today. Therefore, in general
education schools, in addition to
providing students with the foundations
of theoretical training in various fields of
science, they also prepare them for work
in the current era of rapidly growing
information flows. Based on this, high
requirements are placed on the
methodology of conducting all classes in
physics  (lectures, laboratory work,
problem solving), which are constantly
being improved. This is especially true
for the content of laboratory work, the
equipment of which changes in
connection with scientific and
technological progress.

Performing  laboratory  work
involves students acquiring the following
theoretical and experimental knowledge:
familiarizing with the basics of physical
phenomena and their laws, developing
skills and qualifications in working with
modern physical measuring instruments,
and performing physical measurements. It
introduces methods and methods of
processing experimental results. In
addition, it performs the tasks of
generalizing, consolidating, developing,
and ensuring in-depth mastery of the
main concepts of the theory, closely
related to lectures and other forms of
physics education.
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Laboratory exercises in physics

solve a number of educational
problems:
-introduces  students to the

methodology of physics in a practical and
theoretical way (unity of theory and
experiment, measurement theory,
calculation of absolute and relative errors,
etc.);

-teaches how to plan and conduct
experiments, develops students' research
skills;

-summarizes and systematizes the
student's knowledge of major sections of
the physics course;

-maximally individualizes students'
activities in the physics laboratory, forms
independent work

skills;

-develops students' creative abilities
(designing, assembling technical devices,
studying the principle of their operation,
leveling devices, etc.).

In order for students of general
secondary schools to acquire the
minimum knowledge, skills  and
competencies that correspond to the State
Educational Standard (SES) in general
education physics, it is necessary to
create opportunities for students to
acquire knowledge, skills and
competencies that will consistently
continue in accordance with the SES in
the lower education system, in
accordance with their abilities. Improving
the educational process involves not only
revealing to students the essence of the
research methods used by teachers, but
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also mastering methods that will develop
in their minds, the skills of explaining and
teaching the theoretical and practical
knowledge they have acquired to others.

Students have a sufficient level of
knowledge of the basic laws and
regulations related to each topic of the
physics course. In order for this to
happen, the teacher, in addition to
verbally presenting the lesson materials,
must conduct experiments on the topic,
help them visualize the phenomenon
being studied and develop their thinking
skills in this regard.

Each laboratory work has its
own unique character and has a specific
goal. Therefore, laboratory work should
allow a clear understanding of the essence
of physical phenomena and processes on

the topic being studied or newly
described and should confirm theoretical
knowledge in practice. There are also
topics in the physics course that require
the use of not a single device, but devices
consisting of several components and
details when conducting experiments with
them. Almost all of the experiments
conducted on many topics related to the
"Electrodynamics™ section (especially
electric current) are of this type. In the
training of future physics teachers, it is
necessary to review the hours of physical
education classes and laboratory classes
allocated in secondary schools and adapt
them to modern requirements, so that, the
future generation can integrate modern
technological achievements into the
educational process and achieve results.

Topics of laboratory work in physics in general secondary schools based on

integrated curricula

Cl N Laboratory work topics
ass 0
7" 1. Determining the average speed of uneven motion
grade 2. Determining the densities of objects of various shapes
3. Measuring current and voltage in an electrical circuit
4, Studying Ohm's Law
g™ 1. Assembling an electrical circuit, measuring current and

grade voltage in its various parts

2. Studying Ohm's Law

3. Studying series and parallel connection of conductors

4, Determining the electrical power of a consumer device
(light bulb)

S. Assembling the simplest electromagnet and learning how
it works

o 1. Determining the specific heat capacity of solids
grade 2. Comparing the amount of heat released when mixing

water of different temperatures
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3. Determining the coefficient of surface tension of a liquid
4. Determining relative humidity of air
5. Determining the refractive index of glass
6 Determining the optical power of lenses
10' 1. Determining the useful work coefficient of a slope
" grade 2. Determining the acceleration of free fall using a
mathematical pendulum
3. Determining the internal resistance of a current source
4. Studying the volt-ampere characteristic of a
semiconductor diode
11° 1. Study of resonance phenomenon in alternating current
"grade circuit
2. Determining the wavelength of light using a diffraction
grating
3. The dependence of illumination on the power of light
CONCLUSION

Based on the above discussion, if we take into account the development of a
mechanism for training future physics teachers begins in secondary schools, we can arouse
interest in fundamental sciences in our students from a young age and also we will create
an opportunity for the rapid development of technology and engineering in our republic.
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