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Applying theoretical knowledge of students to practice and developing creativity are one of the
urgent issues in the education system today .

Textbooks, training manuals and electronic pedagogical resources (electronic textbooks,
methodological and training manuals) have been created and are being created for all levels of
education in a new structure, based on new state educational standards and curricula.

Natural sciences are experimental sciences that are based on observation and
experiments. Observation is the study of the nature of an event or process without affecting it.
An experiment is a type of research, which is a method based on concrete facts and empirical
research, which requires strict logical confirmation and is aimed at testing scientific and practical
hypotheses .

In continuing education, conducting natural science laboratory classes in non-traditional
methods, that is, organizing classes using electronic resources, teaching tasks and tasks using
computer technology (electronic pedagogical resources), and events and processes that are
impossible or difficult to see and observe in practice in students and students. in teaching,
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teaching without changing the curriculum plan, as well as students' independent learning

and practical assignments allow them to be implemented.

The use of new pedagogical and information technologies is of great importance in the
development of students' knowledge, skills and abilities in physics, increasing their interest in
science, increasing their physical thinking and logical thinking. From this point of view, the use
of electronic (pedagogical software) manuals has a positive effect on improving the effectiveness
of the lesson.

It is important to be able to properly organize, perform and analyze the results of
conducting physical experiments in the development of creative abilities of pupils and students.
This is a guarantee of the efficiency of production, including the introduction of scientific and
technical achievements in various branches of production.

Organization and execution of experiments is an important place in learning the laws and
principles of physics. Organizing physical experiments on the basis of non-traditional
technologies, the following factors are formed in the student:

- levels of physical knowledge increase;

- the received theoretical information is strengthened;

- learns to work with physical devices and measuring instruments;

- learns to develop and analyze the results of observations and experiments ;

- learns to work on measurement errors;

- achieves a deeper understanding and understanding of the basic concepts and laws
of physics;

- the ability to perform experimental tasks develops;

- the student's competence and skills increase when conducting experiments.

Achievements and disadvantages of organizing physical experiments on the basis of non-
traditional (with computer technology) technologies.

Achievements: the skills of students to work with computer technology are formed,

- achieve direct implementation of processes and experiments that are practically
impossible to see or difficult to observe;

- saving time in performing experiments;

- the possibility of dynamic (animated) execution of experiments;

- the student's direct intervention in performing the experiment (temporarily stopping
and continuing);

- achieve repetition of the experiment within the specified time;

- availability of automatic evaluation of the results of the work performed.

Disadvantages: students do not know how to use computer equipment ;
lack of or improperly designed method of experiment;

- illogical or incomprehensible sequence of execution of the experiment;

- pupils and students work more than the specified time on computer equipment;

- the user's complete lack of understanding of the computing device .

As a result of the above-mentioned analysis, the following can be recognized. The
difference between non-traditional classes and traditional classes is that in these classes an
environment of freedom is created for students and they are given the opportunity to freely
express their opinion.
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In organizing and carrying out physical experiments, in traditional teaching methods, the

tools and equipment of the experiment are of sufficient quality and will certainly bear fruit. Also,
teaching physical experiments using non-traditional teaching technologies is one of the advanced
pedagogical technologies to increase the effectiveness of education. Taking into account the
above, below we will present the algorithm and methodology of virtual implementation of some
experimental works in the physics department using electronic pedagogical software tools
(resources) .

1 - experience. The method of determining the resonant frequency of the contour

Purpose of work: Connected in series in the experiment R, L and C Study of the
phenomenon of resonance in an alternating current circuit made up of e elements.

Permission to perform measurements is obtained from the teacher.

Step 1. From the model in the dialog box, the topic "Determining the resonant frequency
of the contour™" is activated (Fig. 1).
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1 - pic. A model for determining the resonance frequency , amplification and originality of
the contour.

2 - step. A voltmeter, rheostat, capacitor and coil are used to assemble the circuit in the
electrical circuit from the tool and equipment box.

1. 1 of the case - the electrical circuit shown in the figure is assembled.

2. The output voltage of the sound generator 6 V or something close to it .

3. R - do not remove the resistor from the circuit .

4. Capacitor capacity (C) , coil voltage (U L) , the current strength in the circuit (1) and
the specific frequency of the circuit (w) are included in the table .

5. L=U_/al from coil inductance L values of is determined and included in the
specified table .

Table 1
No |C (|He.|I n L ([ (Dres(a)_ Ao res ( Aw_(s
F) |(V) |(A) |(Hz) |Gn) ;Gn Hz) (Hz2) Hz) Hz) (%)
1
2
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6. According to the measurement results @,,, =1/vLC | using the formula the

resonance frequency is calculated and concluded .

7. After automatic calculations, the absolute and relative errors of the experiment are
analyzed and concluded.

Non-traditional (computer - electronic pedagogical software) teaching technology is
implemented mainly through electronic educational resources, and its characteristics are as
follows:

- itis aimed at developing the student's independent thinking and creative abilities;

- the teacher participates in the educational process as a consultant;

- active integration of media and resources in the teaching process is ensured;

- teaching motivation increases;

- increases the speed and effectiveness of education;

- The student's independent work and research skills are formed.

Assessment of students' knowledge in non-traditional (electronic pedagogical software)
teaching technology is an important task. Since this technology is mainly aimed at independent
education, it is appropriate to take into account not only experimental results, but also students'
creative activity and independent work abilities in the process of evaluating students' knowledge.

1. Possibilities of electronic resources:

- to get acquainted with the subject, purpose, brief theory of laboratory work, sequence
of work, necessary tools and equipment, methodical assistance and tasks, and methodical
development of a standing wave generating device;

- contacting authors, choosing the language of work (Uzbek, Russian);

- use of one window when performing laboratory work;

- magnify small parts using a lens;

- automatic calculation of results quickly and with high accuracy;

- evaluate the result of the experiment and save it on the date of completion.

2. Opportunities and features of the virtual laboratory work "Determining the
speed of sound in air using a standing wave"":

- monitoring and determining the propagation of sound in the air at a certain
temperature and frequency according to the operation of the device;

- monitoring and identification of standing wave nodes or nodes by sound (audio) or
sign (image);

- observe and study the graphic (output and return) images of standing wave generation;

- directly enter and calculate the quantities (values) determined in the experiment in the
table;

- automatic calculation and analysis of experimental results;

- enter information to enter the program (educational institution, group and username).
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2 - picture. Method for determining the speed of sound in air using a standing wave.

| B Labaratoriya natijalari:

Labaratoriya nomi:

O’ quv vurti: Angren Akademilc litsev

Guruh: AF - 30

Ism Familiva: Yunusov Akbar

Bahosi: 5

Sanasi: 24.09.2015|21:13:37
n t, (°C) v, (Hz) L1 (m) L2 (m} AL (m) u, (mjs) Ao, (mfs)| e (%)
1 _332 0,25 0,75 0,5 332,000 0,00 1,40
2 i 400 0,2 0,62 0,42 336,000 4,00 1,40
3 0 500 0,18 0,51 0,33 330,000 2,00 1,40
or. 0 410,67 0,21 0,62 0,41 336,700 4,70 1,40

3 - picture. A plan for analyzing the results of the work done.

Approximate time distribution of training using electronic pedagogical resources (in
percentages).

- organizational part - 3%.

- control of knowledge - 15%.

- entrance and exhibition part — 10%.

- working with students with modern information technologies (doing tasks on a
computer) - 65%.

- summarizing, giving homework, summarizing - 7%.

Organization of laboratory exercises in the educational process with the help of electronic
pedagogical resources and the results achieved in their use:

the teacher, teaching the subject in a short time with an exhibition and evaluating many
students at the same time with the help of computer technology, achieves the planned goals;

students achieve complete mastery of the subject. It develops their creative abilities and
increases their practical activity. Learns to think logically. Learns to work individually and in a
group. The ability to use computer technology develops and the ability to remember increases.
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He learns to control himself. A lot of information will be acquired in a short time , computer

literacy will develop and a culture of using computer technology will be formed.

From our many years of pedagogical experience, we can say that the use of this electronic
resource of physics in the educational process, whether in traditional or non-traditional classes
increases students' interest in science and increases their level of knowledge.

References:

1. Abdurakhmanov Q., Hamidov V. Methodical guide for performing virtual laboratory
work in physics. TATU, Tashkent, 2007. - 69 p.

2. Abdukadirov A.A., Pardaev A.Kh. Theory and methodology of technology of
educational process. -Tashkent, Science and technology. 2012. — 102 p.

3. A. V. Pyorishkin and others. Fundamentals of physics teaching methodology. Teacher,
-T.: 1990. -413 p.

4. Sheraliev SS Factors of organizing and performing physics laboratory lessons in
education // web of scientists: international scientific research journal. Issn: 2776-0979, volume
4, issue 4, April, 2023
- p. 279-283 . https://wos.academiascience.org/index.php/wos/article/view/3703/3555

5. S.S. Sheraliev, Dj.U. Irkabaev, D. Sulaymanova, Y Abduganieva. Electronic learning
complex in physics and introduction of the section “Vibrations and Waves” // Cite as: AIP
Conference Proceedings 2432, 030090 (2022); Published Online:16 June 2022.
https://aip.scitation.org/doi/abs/10.1063/5.0091221

6. S.S. Sheraliev.,, Dj.U.Irkabaev., L.T.Yuldashev. Significance and Application of
Pedagogical Innovations in Physics Teaching // Eurasian Journal of Physics, Chemistry and
Mathematics. ISSN  (E): 2795-7667.  Volume 5  April 2022. -P. 33-36.
https://geniusjournals.org/index.php/ejpcm/article/view/995/881

7. Sheraliev C. S. , Turmatov F.A., Bobozhonov F.E. Importance of electronic teaching-
methodical resources in teaching physics // Scientific journal "Internauka™ part 2. No. 14(143).
Moscow. 2020 -B. 85-88 . www.internauka.org

8. Sheraliev S.S. Possibilities of organizing laboratory classes in physics using electronic
resources // UzACADEMIA. Scientific and methodological journal. Fergana region. Volume 1.
Issue 9, January. 2021. -B. 92-95. www.academiascience.org

9. Sheraliyev SS and others "Virtual laboratory work on mechanical vibrations and waves"
electronic educational complex. Intellectual Property Agency of the Republic of Uzbekistan.
Testimony. No. DGU 03628. - T.: 2016.

10. Sheraliev S.S. and others. Electronic educational complex "Virtual laboratory work on
electromagnetic vibrations and waves". Intellectual Property Agency of the Republic of
Uzbekistan. Testimony. No. DGU 03604. - Tashkent, 16.03.2016.



https://wos.academiascience.org/index.php/wos/article/view/3703/3555
https://aip.scitation.org/author/Sheraliev%2C+Sa%27dullo
https://aip.scitation.org/author/Sheraliev%2C+Sa%27dullo
https://aip.scitation.org/author/Sheraliev%2C+Sa%27dullo
https://aip.scitation.org/author/Irkabaev%2C+Djumanali
https://aip.scitation.org/author/Sulaymanova%2C+Dildora
https://aip.scitation.org/author/Abduganieva%2C+Yulduzoy
https://aip.scitation.org/doi/abs/10.1063/5.0091221
https://aip.scitation.org/author/Sheraliev%2C+Sa%27dullo
https://aip.scitation.org/author/Sheraliev%2C+Sa%27dullo
https://aip.scitation.org/author/Sheraliev%2C+Sa%27dullo
https://geniusjournals.org/index.php/ejpcm/article/view/995/881
http://www.internauka.org/
http://www.academiascience.org/

