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Abstract. This article examines the features of the professional training of future physics teachers in the
context of digital education. It discusses the need to integrate modern technologies into the educational process, the
development of digital literacy and the creation of exciting forms of learning to stimulate students' interest in physics.
The authors highlight the importance of adapting educational material to the digital environment and developing
teachers' competencies for the successful implementation of digital education. Moreover, the integration of modern
technologies into the teaching of physics not only enhances students' engagement but also facilitates personalized
learning experiences. By incorporating digital tools such as simulations, virtual laboratories, and interactive
multimedia resources, educators can cater to diverse learning styles and provide students with hands—on experiences
that are essential for grasping complex physical concepts.

In addition, the development of digital literacy among both students and teachers is crucial in navigating the
vast amount of information available online and critically evaluating its reliability and relevance. Future physics
teachers need to be proficient in using digital resources effectively to enhance their teaching methods and create
dynamic learning environments that foster inquiry, experimentation, and collaborative problem—solving.

Keywords: Digital education, physics teachers, vocational training, technology in education, digital literacy,
exciting learning, digital educational resources.

Introduction

Digitalization plays a key role in modern education, and the use of new learning
technologies requires new levels of teacher competence. In particular, the professional training of
future physics teachers or engineers corresponding to the requirements of the time in the context
of digital education is of particular importance. This process is necessary not only for a deep
understanding of the subject, but also for the ability to integrate the latest technologies to achieve
maximum learning effectiveness. Studying physics in the digital age requires the ability to transfer
basic sections of physics and the ability to use innovative methods, creating interactive
environments in the learning process. The technology of creating events described in the book can
be applied to absolutely all desires: health, money, relationships — to what every person living on
earth wants. And we want to be healthy, beautiful, of course, have good relationships with children,
parents, a life partner, find a dream job and, of course, an income that allows us not to think about
this income [1]. The motivation of learning is a complex and in many ways still mysterious
process. It is unlikely that we will ever be able to understand it completely, because the motives
of the teaching are very mobile and changeable. The current ones do not necessarily have to be
preserved tomorrow [2].

Methodology and materials

Integration of technology into the educational process:

1. Modern physics teachers should be able to effectively use various digital teaching tools: a)
Working with an engineering calculator; b) Artificial intelligence; c¢) online resources for creating
interactive lessons and training courses, €) also using virtual laboratories for conducting experiments.

A) Well-equipped engineering calculators are currently available. They were widely used at
the end of the last century and at the beginning of current century. To gain skills in working on
calculators and using them effectively, additional lessons were needed to master the capabilities of the
calculator. But now, with a high level of computer development and, in particular, Artificial
Intelligence, the use of a calculator is reduced to banal operations of product and division.
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B) The use of Artificial Intelligence should be careful, because Artificial intelligence makes
mistakes when It is solving problems in mathematics and physics. In this regard, it is advisable to
learn from Artificial Intelligence the way of solutions, checking its solutions with your own hand.
A physics teacher and his students should be able to solve problems 1) on a piece of paper with a
pen; 2) using a calculator; 3) using Artificial Intelligence.

C) Future physics teachers should be equipped with the skills to work with modern
technologies and be able to adapt to their constantly changing nature. In the Republic of
Kazakhstan, there are qualification characteristics for the positions of pedagogical workers and job
descriptions for the personnel of legal entities [3].

The purpose of this article is to explore the professional training of future physics teachers
in the context of digital education. It focuses on the integration of modern technologies into physics
instruction, the development of digital literacy among students and teachers, the structuring of
interactive and engaging curricula using digital tools, and the evaluation of how laboratory work
and virtual resources influence student engagement and academic performance. In doing so, the
article also aims to highlight the competencies required by educators to navigate a constantly
evolving digital environment, including the ability to critically assess and apply technological tools
in line with pedagogical goals. Additionally, this study seeks to demonstrate how thoughtful course
design — combining theoretical, practical, and virtual components — can address challenges in
physics education and enhance the quality of teacher preparation programs in higher education
institutions. These documents define the professional competencies and digital literacy
requirements for future teachers [4].

Results and discussion

Following the article by A.N. Kosherbayeva [5] Effective components in the management
structure of an educational organization, we will evaluate students according to the same scheme (Fig.3)
the effectiveness of their activities, considering 50-69 — a low sufficient level of knowledge. 70-89 have
an average sufficient level of knowledge in physics and 90-95 have a high level of knowledge.

Based on the results of the article, teachers explore the current state and prospects for the
development of digital technologies in the country's educational system [6]. Discuss problems and
challenges, and offer recommendations on integrating digital innovations into the educational process.
Analyzes the social consequences of the introduction of digital technologies into university education,
identifies the positive and negative sides of this phenomenon. They discuss the main trends and
challenges facing this sector, as well as propose strategies for successful adaptation to the digital age.
They say what competencies are necessary for future teachers in the context of digitalization of
education. The main technologies and digital competencies necessary for the successful adaptation of
universities to the digital age are highlighted [7].

This includes the ability to use tools and analyze their effectiveness in learning. The
information contained on the Internet will serve as an additional source to increase the level of
knowledge and increase students' interest in the subject. The Internet becomes a teacher for the
teachers themselves. And in fact, the teacher is a researcher and takes his own refresher course every
time. We would like to note the effectiveness of online courses for motivated students. Such courses
save time, give them the opportunity to repeat watching a video lecture several times and do the study
at a convenient time. And communication with the teacher becomes more accessible.

2. Digital education opens the door to new learning methods such as gamification,
interactive assignments and online collaboration. Future physics teachers should develop the skills
to create an exciting educational experience that stimulates students' interest in studying physics.
They analyze modern methods of integrating digital tools into the learning process and their impact
on the quality of education [8].

3. Structuring and adapting educational material: Mastering digital tools requires the
ability to use them and the ability to adapt educational material for a digital learning environment,
making it accessible and understandable to students. M.H. Meskon, M. Albert, F. Hedouri point to
the relationship between structure and strategy: “The best structure is the one that best allows the
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organization to interact effectively with the external environment, to distribute the efforts of its
employees productively and expediently and to achieve its goals with high efficiency” [9].

Modern digital education requires future physics teachers not only to have in—depth
knowledge of the subject, but also the ability to integrate advanced technologies into the learning
process. The use of modern digital tools, the creation of interactive lessons and the development
of digital literacy are becoming important components of professional training. The emphasis on
the fascination of the educational experience and the adaptation of educational material to the
digital learning environment stimulate students' interest in physics. The training of physics
teachers in the era of digital education should be dynamic and focused on the development of skills
necessary for the successful integration of technology into the educational process. The authors
emphasize the importance of teacher readiness for digital transformation and the development of
new professional competencies [10].

Despite the high level of technology and computer capabilities, a complete presentation of the
course of the subject and proper planning of the material requires additional time. Therefore, this
structuring of the presentation of the material will help new newly arrived teachers in preparing for
classes, and in particular this structuring will give a complete picture of the course to young teachers who
are reading this course for the first time. The study also examines the pedagogical conditions that ensure
the effective implementation of digital technologies in the training of future physics teachers [11].

The shown functions in relation to the school have specific features and sub—functions.
P.l. Tretyakov in his book “Managing the School by Results” identifies these functions based on
the consideration that the management process for all self-governing systems boils down to the
fact that the functional links of management are considered relatively independent activities.
Meanwhile, all of them are interconnected and successively, gradually replace each other, forming
a single management cycle [12]

State Program for the Development of Education of the Republic of Kazakhstan for 2020
2025 notes that commercialization offices, technology parks, business incubators, and implementation
units have been created in higher education organizations and research institutes. However, the
scientific infrastructure does not meet modern requirements for the implementation of scientific
research. In this regard, the Program provides a set of measures to upgrade and modernize the scientific
infrastructure, measures to modernize the infrastructure and develop the digital skills of scientists, and
the creation of a unified information system of science in Kazakhstan [13].

Our physics course was taught without laboratory work and the students' interest in the subject
was lower, as there were the students' exam results. Now that 6 laboratory works have appeared, the
attitude towards the subject has become different. Therefore, structuring such a course with six laboratory
papers is of particular importance for a new look at teaching this section at the university.

We conducted a study among students, their interest in the subject of physics and their
results in the certificate with and without laboratory work. And we see that there is a big difference
in grades in physics certificates.

The presented tables illustrate the structured approach to designing, adapting, and evaluating
the physics course within a digital learning environment. [14] Table 1 shows the correlation between
access to laboratory work and students’ academic performance, emphasizing the importance of
practical experimentation in enhancing understanding and engagement. Tables 2 and 3 detail the
adaptation of educational materials for the “CSS—112" course: Table 2 outlines weekly lecture topics,
textbook references, and key formulas, providing a clear roadmap for consistent content delivery, while
Table 3 links each lecture to specific laboratory activities, formulas, and virtual resources,
demonstrating the integration of digital tools and simulations that bridge theory and practice. Table 4
presents the assessment structure, distributing grades across laboratory work, quizzes, midterms, and
finals to ensure balanced evaluation of theoretical and practical skills, and Table 5 summarizes the
grading system, defining how each component contributes to the final mark. Collectively, these tables
represent a cohesive course design that integrates lectures, laboratory work, and digital resources to
enhance both motivation and achievement in physics education.
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Table 1 — The average score at physics in the certificate, depending on the availability of
laboratory work

Physics at school The average score in physics in the certificate
There were laboratory works 4,9
There was no laboratory work 4,46

This structuring was created for a complete presentation of the physics course in the second
semester: 1 hour of lectures, 2 hours of laboratory work, 1 hour of practice.

Table 2 — Structuring and adaptation of educational material in corresponding to the Syllabus of
Course CSS-112.

Weeks The topic of the The topic of the lecture Physical
lecture formulas
1 Electric Fields P. 716-724 [15] [15] p.694
Ch. 23. 4,11,12,13,15,19,25,29,33,36,42,
44,45,50, 52
2 Gauss Law Ch.24 P. 740-745 [15] [15] p.730
4,6,8,11, 15,17, 20, 21, 24,
29,35,38,39,44,46.
3 Electric Potential P. 769-776 [15] [15] p.755
Ch. 25 5,11, 14, 15, 17, 18, 19, 24, 26, 29, 33,
34, 36, 38, 41.
4 Capacitance and P. 800-807 [15] [15] p.780
Dielectrics Ch. 26 10, 11, 12, 20, 21, 22, 24, 25, 28, 48, 58,
63, 65, 69, 75.
5 Current and P. 826-832 [15] [15] p.813
Resistance ch.27 . 6, 8, 12, 18, 20, 25, 27, 29, 35, 39, 40, 45,
58, 61, 63.
6 Direct—Current P. 857-867 [15] p.837
circuits ch. 28. 3,7,9, 11,15, 19, 24, 27, 29, 33, 35, 38,
43, 45, 62.
7 Magnetic Fields P. 894-903 [15] p.883
Ch.29 6,11, 14, 17, 21, 24, 27, 29, 33, 39, 40,
41, 51, 55, 59.
8 MidTerm (23-28) Quiz 1
9 Sources of the P. 925-934 [15] p.905
Magnetic FieldsCh. 5,7,10, 11, 13, 25, 34, 38, 39, 44, 47, 56,
30. 57, 68, 74.
10 Faraday s P. 958-969 [15] p.937
LawCh. 31 6, 13, 14, 16, 20, 26, 31, 34, 36, 37, 54,
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Weeks The topic of the The topic of the lecture Physical
lecture formulas
60, 61, 68, 76.
11 Inductance ch 32 P. 989-997 [15] p.971
9,10, 11, 18, 19, 20, 45, 46, 62, 63, 65,
69, 70, 72, 77.
12 Alternating Current P.1023-1029 [15] p.1001
CircuitsCh. 33 3,5,7,10, 16, 18, 21, 30, 32, 37, 46, 48,
50, 54, 72.
13 Electromagnetic P.1023-1029 [15] p.1001
WavesandMaxwell s | 4,11,12,13,15,19,25,29,33,36,42,
Equations Ch.33 44,45,50.
14 End Term Quiz 2 during the practice hour
15 No lecture Preparation for Exam and
(Review week)

Table 3 — Structuring and adaptation of educational material in corresponding to the Syllabus of
Course CSS-112.

Week | The topic of | Laboratory | Physical Keywords Virtual Laboratory
the lecture work in formulas work
Physics
1 Electric Fields | Theory of [15] p.4 The electric https://courses.minia.
Ch. 23. errors field, edu.eg/Attach/15676
the electric force, | Lecture%200n%20EI
ectrostatic—book—
one%20and%20two.
pdf
2 Gauss Law examination | [15] p.7 Electric field,
Ch.24 of force, potential,
Kirchhoff's electric charge.
voltage law Gauss low in
dielectric.
3 Electric examination |[15] p.17 | Electric field,
PotentialCh. 25 | of serially electric potential.
connected Conductor.
resistors
4 Capacitance examination |[15] p.26 | Capacitance, https://physicsinstru
and Dielectrics | of parallel farad, dielectric | mentation.wordpress.
Ch. 26 connected constant, dipole | com/wp-—
capacitors moment. content/uploads/2016
/09/raymond_chp26
capacitance.pdf
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Week | The topic of | Laboratory | Physical Keywords Virtual Laboratory
the lecture work in formulas work
Physics
5 Current and examination |[15] p.37 | Electric current,
Resistance of serial density, potential
ch.27. connected difference or
capacitors voltage.
6 Direct—Current | examination |[15] p.52 |Resistance, https://faculty.ksu.ed
circuits ch. 28. | of parallelly ampermeter, u.sa/sites/default/files
connected voltmeter. [chapter%2028—
resistors Joule’s low. %20Direct%20Curre
Electrical power. | nt%20Circuits.pdf
Generalized
Ohm’s low
7 Magnetic [15] p.62 Magnetic and
Fields Ch. 29 magnetic fields.
8 MidTerm (23—
28)
9 Sources of the | study of [15] p.69 | North pole and
Magnetic electromagn sloth pole.
FieldsCh. 30. |ets Magnetic
induction.
10 Faraday s [15] p.80 | Biot and Savart’s | https://phet.colorado.
LawCh. 31 low. edu/en/simulationsfar
adays-law
11 Inductance ch | Examination |[15] p.85 | Inductance, tesla
32 of resistances
in alternating
current
12 Alternating examination |[15] p.90 | Inductance,
Current of the current.
Circuits Ch. 33 | capacitance Amper’s
in the ac theorem
circuit
13 Electromagneti | study of [15] p.95 | Electromagnetic
c electromagn Wavesand
WavesandMax | ets Maxwell s
well s Equations
Equations
Ch.33
14 EndTerm
15 No lecture
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Table 4 — The structure of students' assessment in the 2nd semester on the subject of physics
(section electricity and magnetism)

Lab work Nel (5%) Quiz 1 (5%) folalel Final (40%)
Lab work Ne2 (5%) Quiz 2 (5%) Kk Fkx

Lab work Ne3 (5%) faloka Mid-term 1 (8%) foleka

Lab work Ne4 (5%) ikl Mid- term 2 (7%) falaled

Lab work Ne5 (5%) fleka falaie folelad

Lab work Ne6 (5%) falakel Practice exercise (5%) | Total (100%)

Table 5 — Assessments

Activity Quantity | Points for one | Total points | Final exam | Total result
Quiz 2 5 10
Laboratory 6 5 30
Midterm exam 2 7+8 15
Practice 15 5
Pre—final 60 40 100
Conclusion

Teaching any subject is a very difficult process. Physics is one of the most important subjects
of mankind. Physics as a science had a great influence on the development of mankind and on the
development of man as an individual. Man has always been interested in nature and the processes
taking place around him. Indeed, physics is one of the fundamental scientific disciplines that is of great
importance for the development of mankind. Physics studies nature, its laws and principles, and
explains various phenomena and processes taking place in the world around us.

The interest in physics is due to a person's desire to understand the surrounding world and
its structure. Physics helps us understand how the universe works, from the nanoscale of atoms
and molecules to cosmic objects and galaxies. Its laws underlie many other scientific disciplines
and technical achievements.

In addition, the study of physics contributes to the development of thinking, logic,
analytical and experimental skills. This science requires a person to be able to abstract, formulate
hypotheses, investigate and verify them. In the process of learning physics, a person learns to think
critically, adapt to new situations and find solutions to complex problems.

Thus, physics plays a key role in shaping not only scientific thinking, but also the general cultural
level of a person. Studying it helps us to better understand ourselves, our universe and our place in it, and
also contributes to the development of technology and the progress of humanity as a whole.

Teaching any subject is a very complex process. Therefore, for a complete and in—depth
presentation of the full physics course in the second semester in the electricity and magnetism
section, we have presented for you the structuring of this subject. This article will be of interest to
specialists and will also be useful for students to effectively master the material in the process of
studying this section of physics.

Currently, the hours allocated to this subject in the curriculum are decreasing every year.
Therefore, to quickly see the connection between all sections on the topic of electricity, such
structuring is necessary.
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OUPPJIBIK BIVIIM BEPY KOHTEKCTIH/JE BOJIAIIAK ®U3UKA
MYTAJIMIEPIH KOCIbH JAAPJIAYIbIH EPEKIIEJIIKTEPI
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Anoamna. Byn maxanada yugpreix 6inim bepy KommexkcminOe 60nQuiaK QUUKA MY2AIIMOEPIHIY Kaciou
OQlibIHObIZbIHGIY — epeKuenikmepi  Kapacmuipbliadbl. OHOG  3aMaHAyu mexHoio2usiapovl  OiliM  Oepy  npoyeciHe
UHMESPAYUSAAY, YUDPIBIK CAYAmMbLIbIKINGL OAMbIINY JHCIHE OKYUBLIAPObIY (PUIUKAA 0e2ceH Kbl3bIZYUbLIbISbIH OSMY YULIH
OKbIMYOblY KbI3bIKIMbL MYPAEPIH KYPYy Kaxcemminizi maikbianaowl. Aemopiap 0Ky Mamepuaibli yu@pivly opmasza
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betiimoeyOin Jrcate yugpavix Oiniv 6epyoi commi eneizy Yuiin My2aniMoepoiy KY3bipemminicit OambimyobliH MAHbI30bLIbIZbIH
aman kepcemeOi. COHbIMeH Kamap, (QU3UKaHbl OKbIMYod 3aMaHayu MEeXHON0SUAIapObl OIPIKMIPY OKyuibl—1apobly
bencendiniein apmmulpbin KaHA KOUMALObL, COHbIMEH Kamap diceke oKbimyaa blknail emeli. Modemwoey, supmyanov
3EPMXAHANAP HCIHE UHMEPAKIMUGIT MYTbIMUMEOUATIBIK PECYPCMAap CUAKMbL YUPPILIK KYpanoapobl nAiOanana Omuipsin,
OKbIMYWbLIAp — JPMYPAL  OKy  CmuibOepiHe  OeliimOene  aiaobl  JiCIHe  CmyOeHmmepee Kypoeni  QQU3UKATbIK,
MYACHIPLIMOAMANAPObL MYCIHY YIUIH Kadcemmi RPAKmuKaIblk, maxcipude depe anadvl.

Convimen xamap, cmyOenmmep MeH OKbIMYWBIIAP aAPACLIHOA YUDPILIK CAYAmM—MmbLIbIKMbl OAMbIMY
Humepnemme xon srcemimoOi aknapammuoly JaAKeH KOJLeMiH Wapay HoHe OHblY CeHiMOinici MeH 03eKminiciH CblHU
bazanay ywin eme manuizovl. bonawax usuxa myzanimoepi e30epiniy oxwvimy 20icmepin JHcemindipy owcaoHe
3epmmey0i, SIKCnepuMeHmmi sHcarne npobaemanapost biprecin weutyoi sxeninoememin JJUHAMUKATBIK OKY OPMACLIH
KYpY Yuwiin yugprvix pecypcmapovl muimoi natioanana 0inyi Kepex.

Kinm ce30ep: yugprvix 6inim, ¢usuxa myzanimoepi, Kacinmix oxwvimy, 0inim bepyodeci mexHoro2usiap,
Lughpnvix cayammulivik, Kpi3bIKmsl OKbINY, Yugpavix 6inim bepy pecypcmapul.

OCOBEHHOCTH MPOP®PECCHUOHAJBHOMN MOATIOTOBKH BYIYIIUX
YUUTEJIEU ®U3UKHU B KOHTEKCTE HU®POBOI'O ObPA30OBAHUA

Kanuesa A.A.Y, Heaesa I’ B.>"
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Annomayus. B Oannoii cmamve paccmampusaromcs 0co6eHHOCMU NPOGecCUOHATbHON NOO20MO6KU
O6yoywux yuumenei (uzuxu 6 Konmexcme yugposoeo obpazoeanus. B uetl obcyscoaemes neobxooumocms uHmespayuy
COBPEMEHHBIX MEXHONO02ULL 8 0OPA308AMETLHYIIL NPOYECC, PA3GUMUE YUPPOBOTL PAMONMHOCTIU U CO30AHUE YEIeKAMETbHIX
@opm 0byuenUs 01 CIMUMYIUPOBAHUS UHINEPECA YHAWUXcs K (usuke. AGmopbl ROOUEPKUBAION BANCHOCMb A0ANMAayuu
YUebHO20 Mamepuaia K yugposoll cpede u pazsumusi KOMIemeHyuil yuumenei Osi YCNeuHo20 8HeOpeHus yupposozo
obpasosanus. bonee mozo, unmespayua cospeMenHbIX MEXHOIO2UI 6 NPenodasanue PU3UKU He THOIbKO NOogbluaem
B06NIEUEHHOCIL YHAWUXCA, HO U CNOCOOCMEYem UHOUSUOYATLHOMY 00yyeHuto. Mcnonw3ys yugpossie uHcmpymenmoi,
maxue Kax MoOenuposanie, BUpmyaibHole 1a60pamopuu U UHMepaKmueHvle MyImumeoutinvle pecypcol, npenooasamenu
MO2YM  A0AnMUpOSamvbCs K PA3IUUHbIM CIULAM O00VYeHUs U NpedoCMmAagUmy YUaujumMcs NpaKmudecKuti Onbvim,
HeobxX00uMbLIL 0151 NOHUMAHUSL CTIOHCHBIX QUIULECKUX KOHYERYUIL.

Kpome moeo, pazeumue yughposoti epamomnocmu Kak cpeou yuauwuxca, max u cpeou npenooasameneti umeent
pewarowjee 3HaueHue Ol HABULAYUU N0 OZPOMHOMY 00beMy UHPOPMAYUL, OOCIMYRHOU OHIALH, U KPUMUYECKOU OYEHKU ee
HaoexcHocmu u akmyansHocmu. Byoywue yuumens gusuxu O0onoicnel ymems 3¢pgexmusHo ucnonvzosans yughpoguie
pecypcol  Olsl  COBEPUIEHCIBOBAHUSL  CBOUX MeMO008 NPenooasanusi U CO30aHUs OUHAMUYHOU YueOHOU  Cpeobl,
cnocobecmayowetl UCCIed08aHUi0, IKCHEPUMEHMUPO—BAHUIO U COBMECIHOMY DEULEHUIO NPOOTIEM.

Kniouesvie cnosa: Lughposoe obpaszosanue, yuumens gusuxu, npoghecCUOHAIbHAS NOO2OTOBKA, THEXHON02UU &
obpaszosanuu, yuhposas spamomHoCy, yeieKamenbHoe ooyyeHue, yudpossie 00pa308amenbHbie pecype.
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