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Abstract. The application of the SE educational model through the STEM
education system in the process of teaching physics is among the main tasks.
In addition, the 5E educational model is full of scientific novelty integration
education. Justification of the lesson plan using the SE educational model in
the integration of physics, which will become a scientific basis for university
students. Therefore, the course of this lesson, which is presented in the article,
is a scientific lesson in the SE model based on science for university students.
In drawing up the lesson plan, we will focus on the laboratory work «study of
light refraction» in the Chapter “optics” of physics. This lesson is conducted by
students of the 2nd year of Skpu named after Uzbekali Zhanibekov. Students of
the group are divided into experimental and control groups. Passing the topic of
laboratory work “study of refraction of light”, the experimental group is trained
according to the SE model with a lesson plan based on the STEM approach, and
the control group is trained with a lesson plan of a traditional direction. According
to methodological analysis, the brainstorming method is used. According to the
brainstorming method, students are brainstormed how to do laboratory work
using the SE educational model. In addition, work will be carried out on a stage
based on the SE educational model. To determine the impact of integrating the
STEM approach and the 5E learning model into physics lessons on students’
subject knowledge, research skills, and learning activity. In accordance with this
goal, the tasks were set to systematize the theoretical foundations of integrating
the STEM and 5E models, develop a methodological structure of the lesson,
implement the proposed approach in experimental teaching, and conduct a
comparative analysis of its results.In addition, their importance in teaching the
STEM education system is characterized and methods for forming the concept of
the 5E educational model are considered.

Keywords. STEM, model S5E, education system, interdisciplinary
communication, integration education, experiment, physics teaching, laboratory
work

Introduction

It is not superfluous to say that today is the time of technology. Along with
the rapid development of time, the rapid development of modern technology is
growing every day. This means that a basic system has been created that can
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unite all modern techgology. It is the STEM education system. Let’s take a deep
understanding of the concept of the first STEM in general. If we broadly reveal
the concept of STEM-the main scientific direction, which is formed from four
Sciences-Science, Technology, Engineering, Mathematics. The first meaning
of the STEM education system is an educational program designed for general
high school students and university students and focused on a specific career.
And the second meaning is an extended type of research project of students [1].
That is, the direction of internship of graduate students. As we have already
mentioned, the concept of STEM is the main collaboration of interdisciplinary
communication. However, it does not teach as an integrative approach: biology,
physics, chemistry and mathematics separately [2]. But the same applies to solving
subject problems in the teaching of real physics. However, the interdisciplinary
nature of the preparation for the development of cognitive interest in teaching
physics contributes to the penetration of scientific ideas, concepts, values, as
well as the formation of a holistic view of the environment [3]. This means a
community of scientific problems that it uses as a way to solve. Having studied
the importance of the STEM education system at a global level, it was found that
in the field of education it is necessary for more needs [4].The term STEM was
first introduced by the United States in the 1990s as a lesson for basic high school
students and university students, i.e. students studying science [5]. After the US
introduced the term STEM, the STEM education system began to develop rapidly.
That is, many articles and reports began to be published. There are many major
discoveries of the STEM education system. For example, robotics, inverted class,
all internet devices. These devices are one of the most important areas of the
education system. At the same time, it is a common type of activity, practices and
methods of society and the individual. With the STEM education system, we can
determine the experience of reflection, Special Studies and their development
[6]. At the same time, any student can be provided with innovative thinking tools
and experience in using mathematics, engineering and science to solve various
professional problems.

The concept of the Se educational model. The dynamic development of
the education system continues to amaze with the results of best practices. In the
integration of physics, the functions of forming the worldview of students are
implemented. And in this direction, it is necessary to be able to correctly apply the
5E educational model. What is the general SE educational model? let’s try to find
a detailed answer to the question *“ what is it?” As for the scientist who studied
the SE educational model in general. The SE educational model, a framework for
leading research, is known to be one of the most effective pedagogical models
commonly used in STEM-oriented science courses, commonly referred to as the
5E-based STEM (5E STEM) model. [7]. The overall 5E learning model was
proposed in 1987 by the Biological Sciences Committee to be included in the
curriculum. It was first proposed by Dr. R Bybee as a way to structure science
classes and improve students ‘ understanding of scientific concepts [8]. Although
the Se learning model was originally developed for scientific education, it has
become a popular learning model in all subjects due to its effectiveness. [9].
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That is, using this approach, students redefine, reorganize, refine and modify
their original concepts through self-expression and interaction with peers and the
environment. Science teachers and curriculum developers can combine or use the
model on multiple levels. The model can be a model for organizing a sequence of
daily classes, individual sections, or annual plans [10].

Recent international studies show that the STEM approach and the SE
learning model contribute to the development of students’ scientific literacy,
research skills, and conceptual understanding of physical phenomena. For
example, in the teaching of the mechanics department, students design the
structure of a bridge or vehicle model and analyze the forces acting on it based
on experimental data, which demonstrates the engineering design capabilities
of the STEM approach. The organization of this task according to the SE model
according to the stages of arousing interest, research, explanation, deepening
knowledge, and evaluation allows for the theoretical and practical mastery of
physical laws. However, the scientific literature does not sufficiently systematize
the methodological mechanisms for the comprehensive integration of STEM
components and the 5E model into physics teaching. Especially in the conditions
of domestic education, empirical studies that determine their mutual continuity
and pedagogical effectiveness are limited. Therefore, the scientific gap in research
is characterized by the need to justify the use of STEM and the 5E model as a
single methodological system for teaching physics.

Recent international studies show that the STEM approach and the SE model
contribute to the development of students’ academic achievements, research and
scientific reasoning skills. For example, in the Explore phase of the SE model,
students experimentally study the refraction of light in various transparent media,
and in the Explain phase, they explain the results obtained based on Snell’s law.
And in the Elaborate phase, they relate the phenomenon of refraction to the
principle of operation of a lens, optical device or fiber-optic system.

However, existing studies have not sufficiently considered the use of STEM
components and the 5E phases as a single methodological system in physical
laboratory work. The scientific novelty of this study is the systematic integration
of physical experiments, mathematical calculations and engineering tasks with
the SE phases in the laboratory work “Investigating the Refraction of Light”.
For example, students calculate the refractive index of the medium based on
experimental data, compare the measurement results and present a simple optical
model for controlling the direction of light. The effectiveness of this approach
was determined by comparing the test results of the experimental and control
groups.

Methodology of the Se-stem model. And if we analyze the process of teaching
science using the SE-STEM model, dividing it into five stages. First, participation
in classes (focusing the attention of students only on the lesson), second-research
(students study various topics through experiments), third-explanation (students
get acquainted with new concepts related to the topic and can explain it), fourth-
elaboration (students study with modern reading, analyze the lesson) and last-
Fifth-Assessment (assessment of students ‘ knowledge). In other words, the
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SE-STEM model describes a sequence of tasks that are performed over time in
the process of designing and implementing a STEM-oriented science course [11].
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Figure 1 - SE STEM model combination

Focusing on university students, some authors [12] identified teaching/
learning difficulties and conceptual errors in the optics presented by trainee
teachers. The results of some studies show that future physics teachers have great
difficulty in consistently interpreting the main ideas about the concept of light
in their training [13]. For example, it can be concluded that university students
present various difficulties in understanding the content of images created by flat
mirrors and convergent lenses and concave mirrors.

Materials and Methods

Method for analyzing a lesson using the SE STEM education model In
the correct formation of some concepts in teaching the discipline” optics”, we
rely on the SE STEM education system. If we consider drawing up a lesson plan
based on the SE STEM education system in teaching the discipline” optics”.
The course of classes is conducted by students of the 2nd year of Skpu named
after Uzbekali Zhanibekov. There are 21 students in the group. We divide the
group into an experimental and control group. There were 10 students in the
experimental group and 11 in the control group. We will conduct a lesson in
Model 5e with an experimental group, that is, we will conduct laboratory work
based on a lesson plan based on STEM education. And we go to the control group
with a lesson plan in the traditional direction. Laboratory work name “Study of
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refraction of light”. The purpose of the work: to prove the law of reflection and
refraction of light, to calculate the critical angle, to determine the speed of light
for each medium.

And the equipment he needs: a computer model. 1. subject: study of light
refraction The prepared concept map on the topic is presented in Figure 2.

LAWS OF REFLECTION AND [ Reflection and Refraction of Light ]

REFRACTION OF LIGHT Normal
A Incident ray - the ray that
o n H falls on the boundary.
/) 1 Reflected ray 1 Incident ray | Reflected ray - the ray that
f 1 returns to the first medium.
Y ! Refracted ray - the ray that
L passes into the second medium.
] . @ - angle of incidence.
. Medium 1 | ;1o of reflection.
nz B - angle of refraction.
o i i
) : E, - electric field vector
| (parallel component).
S S )
| § B!
2 | Law of reflection:
= 1
] = Refracted ray ! Medium 2 a=y
]

Figure 2 - Conceptual map of the subject of the study of refraction of light

Get acquainted with concepts related to the topic. Basic concepts: refraction
of light, reflection of Light, 1 medium and 2 centers of incidence of light, angles
of refractive media of light Stage 1.

Before starting the lesson, we provide students with information about the
concept of “light”. For example, what is light? How does it come about? How
can he wedge in the middle? “I don’t know,” he said. We can show their answers
in Figure 3.
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Figure 3 - Samples from students ‘ scientific concepts

Stage 2: before the start of the lesson, tasks were given about the general
light and answers were received from them. Further, in order to make the lesson
very interesting and increase students ‘ interest in the subject, we remind them
that there are several works “on the refraction of light”. We also offer them 3
laboratory works similar to the same topic. They are as follows:

1. Head focus of collecting and scattering lenses determination of distances

2. Study of the polarization of light

3. Study of reflection and refraction of light waves. Huygens explanation).

4. Determination of the refractive index of glass. Samples of such laboratory
work are shown in Figure 4.

184 BULLETIN of Ablai Khan KazUIRandWL



THE INTEGRATION OF STEM AND THE 5E INSTRUCTIONAL MODEL IN PHYSICS EDUCATION: ...

u Polarization of ight sRASiES IR periment s

Figure 4 - Samples about the list of laboratory works similar to the refractive
index of light

Stage 3. In the process of completing the lesson, the brainstorming method
is used. Brainstorming: after receiving students ¢ feedback on other laboratory
work, they brainstorm how to do laboratory work. Brainstorming is carried out
with a prepared presentation. We can see it in Figure 5.

| Step by step: “Ascending to the Sky” [ Plane Mirror ]
¥ Tor example, explain the

law of independent Obj ect lmage
—— — A ‘

A plane mirror is a smooth, flat
reflecting surface.

propagation of light

iF}
rays.
@,/ For example, using

light dispersion, explain
the formation of a

=
= . rainbow.

v/ Animage is formed at the point
where the extensions of the reflected
rays intersect.

v’ d - the distance from the mirror

v Explain the importance of the Sun and to the image.
Aydyn's (a person’s) eyesight. X 8
. v’ f - the distance from the mirror
/ ‘What is a shadow, a penumbra and he'obi
atrRbear to the object.

v The distance from the object to the mirror

is equal to the distance from the mirror
¥ How does light propagate? to the image.

v/ How are the laws of geometrical optics explained?
" v What is the subject of geometrical optics? d = f

Figure 5 - The refraction of light brainstorming patterns about laboratory work

w/ Why does a shadow form?
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There are 18 different answers depending on the topic. The answers and
frequency values given to the task are presented in Table 1.

Table 1. An attempt to brainstorm responses to light refraction research
topics and frequency values
Answers
1 On Water
2 in the shade
3 In Figure
4 on the machine
5 at home
6 on the ground
7 on the phone
8 on the computer
9 on a laptop
10 in the dress
11 in the pool
12 on television
13 at traffic lights
14 in the chamber
15 On aircraft
16 in refrigerators
17 on ships
18 in the environment

o

\S}

QO || = === A= === Q[N N[O |— |

Plus-minus: the cortege activities were conducted after the brainstorming
phase. The first of the events on the court was a plus-minus-an interesting event.
To this end, students were asked to list interesting features of the interpretation of
“refraction of Light”; 3 positive, 3 negative, 3 problems. The opinions of students
on the solution of this problem are presented in Table 2.

Table 2. “Refraction of light” on the topic of the laboratory work plus —
Minis neutral responses and frequency values.

Right Negative Neutral
Answer f | Answer f | Answer f
When passing through |8 |Breaks  when  passing|4 |Light refracts itself 1
the boundary separating through a boundary separat-
the two environments, ing one medium

the light refracts
The angle of refraction, |6 | The angle at which the re-|3 | The beam incident on the |2

constructed from the fracted beam is erected to boundary separating the
point at which the beam the point is the perpendicu- two media is the angle of
falls on the boundary lar angle light

separating the refracted
beam and the two media,
is the angle of refraction
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The refractive index |11
does not depend on the
angle of incidence

The angle of refraction de- |2
pends on the angle of inci-
dence

The angle of refraction| 1
can be both dependent
and independent of the
angle of incidence

The beam of light is not| 1
reflected at all

When a beam of light| 10
hits some surface, it is
partially or completely
reflected from it

The mirror surface re-|8
flects most of the inci-
dent light energy

A ray of light does not come | 5
out when it hits any surface

Neither the mirror sur-|1
face nor the flat surface
reflects the light eenrgy

A flat surface reflects light|2
energy

In the course of the lesson, you will make a package for “fruits resistant
to the rays of light”, depending on the activity of plus — minus — neutral activity.
To do this, you need to have your own special design, write about the cost of
its thinness, thickness. Students ‘ responses and frequency values are shown in

Table 3.
Table 3. thoughts on factors that are effective for the light beam
Package Answer f Answer f
Exterior I make a white package 9 I choose a color that reflects light 1
It will be a thin'gelatin and the | 4 | I cover the top with aluminumoil | 1
sun will not shine from it
It will be perfect I | I make the package container 2
oreen
[ make a surprise package 1 wrap a white_cloth around it 1
Inside Covered with aluminuni foil 7 make the mside like a thermos 1
choose white 9
Size 1d-level 8 If 1t is narrow, then the ice cream | 1
will have little place to Melt
Long 8 Short ~ 2
Thickness [ Will'be thin 1 Will be average
The thickness will be 15 mm 1 Will be thick
The thickness will be 25 mm
Cost I'don’t spend a lot of money on | I | Cost 2 lira
an external container
Cost 1n average price
Price oet cheap fruits Must be 0.5 Tira 1
make discounts for cheap sales battery-powered refrigerator 1 time | 1
for 2 lira
Fruits and | Available in different, different Types of work 1
berries colors

Stage 4: students carry out laboratory work at the stage of wkl.

The purpose of the work: to prove the law of reflection and refraction
of light, to calculate the critical angle, to determine the speed of light for each
medium. And the equipment he needs: a computer model.

1.Can choose between two different environments

2.The angles of reflection and refraction are determined.

3.Select 10 points in coordinates and place them in the table.

4. The speed of each medium is determined by 11 and M2

5.At the end, put it in a colander and take out the graph.

In this experiment, students select the coordinates of two environments,
as can be seen in the figure. By the same coordinates, 10 points are taken and
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entered into the table. In the course of work, it determines the angle of fall and
the angle of reflection and the angle of refraction. It also calculates the velocities
of these angles, draws graphs and draws the conclusions of the laboratory.

$3498339%s
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Figure 8§ - Result summary

Students will be able to ask their questions by doing laboratory work. We
can see it in Table 4.
Table 4. Problems of solving emerging questions about refraction of light

Ne  |Questions Ne | Questions
Refractive indices of light? 3 | The concept of light dispersion?
Reflection of a light beam? 4 | Features of the nature of light
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5.stage: at this stage, students learn to share their experiences and explain
the concepts in their own words. The researcher made comments, shared
information about the topic and concepts and by completing the lesson, they will
be able to establish a connection with a large number of courses that include the
achievements of the subject, using systematic creative actions to solve previously
learned problem:s.

Results and Discussion

According to the plan-based model 5E, the results were summed up by the
test system of our lesson aimed at Stem. Therefore, according to the qualitative
criterion of the study, a test is carried out for students of the experimental group
in order to determine their views on STEM applications in teaching the topic
“study of light refraction”.

Table 5. The experimental model is shown

Group Pre-test Direction Post-test
Experimental group | Test progress STEM  based  on|Success Test
Get wused to the|Model SE Testing scientific skills
scientific process What is STEM GE,
exchange of views
Control group Test progress Lesson in the | Success Test
Get wused to the|traditional direction | Testing scientific skills
scientific process

Since the test scores show a normal distribution, the test of the groups is
used to compare the highest academic performance scores of the students of the
experimental and control groups. To determine if there is a difference in pre-test
scores, the test results of independent groups are shown in Table 6.

Table 6. Preliminary test results

Group Number points
L ) Experimental 10 70 %
Preliminary testing Control T 68.9%

12
11

10
10

o —e— Pre-test
.E 5 (Experimental group)
2 —B— Pre-test
(Control group)
4
2 68,90%

70%

Mumber of participants Score
Score
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When analyzing Table 2, it can be seen that there is no significant difference
between the experimental and control group.

According to these results, since there was no difference between the
experimental and control groups, the students, that is, the experimental group,
were taught a lesson based on STEM in the 5e educational model.

The experiment was carried out in the 1st semester, from 1.09.24 to
15.11.2024. At the end of the experiment, the final Test was obtained as a result of
testing students ¢ knowledge about how much they mastered the subject, formed
their interest in the subject and scientific worldview. We see its result in Table 3.

Group Number points
. Experimental 10 87%
Testing Control 11 69%
25
8
=
2
S —i— Control group
£
2 —&— Experimental
S group
]
£
£
-
=

Before After

3

According to the students ¢ response to the test result, the experimental
group showed 87%, and the control group showed 69%. In addition, students
were able to show the effectiveness of using a system of knowledge based on
STEM in teaching the discipline in the SE model.

Conclusion

In the study, students’ academic achievements were assessed through the
results of the initial and final tests conducted on the topic «Research on the
Refraction of Light». The test tasks included understanding the law of refraction of
light, determining the relationship between the angles of incidence and refraction,
calculating the refractive index, analyzing experimental data, and scientifically
interpreting the results. For example, students were presented with the values of
the angles of refraction measured at different angles of incidence, and were asked
to determine the refractive index of the medium based on the data, explain the
reasons for the deviations in the measurement results, and relate the experimental
conclusion to Snell’s law. The answers were evaluated for the correctness of the
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physical understanding, the use of experimental evidence, the determination of
the cause-and-effect relationship, and the validity of the conclusion.

The results of the study showed that the final test scores of students in the
experimental group who used the STEM teaching method based on the SE model
were higher than those of the control group who received education according
to the traditional curriculum. This result indicates that this method contributed
to the development of students’ academic achievements, the interpretation of
experimental data, and the skills of making substantiated scientific conclusions.
However, since scientific worldview was not measured using a specifically
validated questionnaire or self-reported diagnostic tool, it is not possible to
conclude that it significantly improved. Therefore, the study’s findings were
limited to the impact of STEM education based on the SE model on academic
achievement and scientific reasoning skills.
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OU3UKAJIBIK BIJIIM BEPYJIE STEM TOCIJII MEH S5E OKBITY
MOIEJIIH HHTEI'PALHUSAJIAY: OKBITY TOXKIPUBEJIEPIH TAJIIAY
CepikbaeBa @.B.!, *Koxabekosa D.K.%, Opmanosa I'.K.?, Pamazanosa C.A.*
1#2.346306ekam JXKonibekoB areinaarsl OHTYCTIK Kasakcran
nefarorukaibik yuusepeuteri, HIsivkent, Kasakcran

Anparna. dusukanel okpiTy mpouecinae STEM oOimim Oepy xyiect
apkplibl SE OunimM Oepy MozemniH KOJJlaHy HeEri3ri MiHAeTTepIiH Oipi Oobin
tabbinaabl. ConbiMeH Katap, SE Ou1iM Oepy Mozeni FhUIBIMH KaHAJIBIKKA TOJIbI
UHTErpalysuIbIK OUTIM Oepy. YHHUBEpPCUTET CTYAEHTTEpl YIIIH FbUIBIMH HETI3
0oarelH pU3KKaHbl HHTErpanusuiayia SE 611iM 6epy MOzEsiH KOol1aHa OThIPbIII,
cabak xocnapblH Herizaey. COHABIKTaH, MaKajlajja YChIHbIIFaH OyJ1 cabaKThIH
OapbICbl YHHUBEPCUTET CTYAEHTTEpIHE apHaJFaH FbUIbIMFA HerizaenreH SE
MOJIENTIHIET] FhUIBIMU cabak Oonbin TaObuiabl. Caldak jxocnapbiH Kypy Ke3iHze
013 (M3HUKAHBIH «ONTHKA» TapaybIHIAFbl <CKAPBIK CHIHYbBIH 3€PTTEY» 3€PTXaHAJIbIK
JKYMBICBIHA Hazap ayfaapambi3. byn cabaktel ©30ekoni KoHIOEKOB aThIHAAFbI
OKIIY-abIH 2-Kypc CTyAeHTTepl oTKi3enal. Tom CTyaeHTTepl 3KCIEPUMEHTTIK
oHe Oakpuiay TonTapbiHa OesiHenl. «KapblK ChIHYBIH 3€pTTEY» 3€pTXaHaJIbIK
KYMBICHI TaKbIPbIObIH OTKEHHEH KeMiH, skcnepuMeHTTiK Tonn STEM Tocinine
Heri3aenreH cabak xocnapsiMeH SE Mmozeni 0oiibiHIIa, a1 6aKpliay TOOBI JOCTY I
OarpITTaFbl cadakK KOCHapbIMEH OKBITBUIAAbI. ONICTEMENIK TajlayFa Colkec, MU
malybulbl 9Jici KoijaHbuiafsl. Mu malybuibl 9ici OOMBIHIIA CTYAEHTTEpre
SE 6iniM Oepy MozesniH KoJiJlaHa OTBIPBIN 3€PTXAaHAJBIK >KYMBICTAp/bl Kajai
OpBIHAAY KEPEKTIr1 Typasibl MU 11a0ybUIbl xKacanaasl. COHbBIMEH KaTap, )KYMBIC
SE OimiM Oepy MoJeniHe HErI3[eNreH caxHajaa Kyprisuieni. MakaiaHblH
makcatel - STEM Ttocinmi men SE okbiTy MoneniH ¢u3uka cabakrapblHa
MHTETrpalysuIay/iblH OKYIIbUIAP/bIH MOHAIK OlIiMiHe, 3epTTey JaF/blLiapblHa
JKOHE OKy Oencenaunirine acepin ansikTay. Ochkl Makcarka coiikec STEM xone
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5E Monenbaepin MHTErpauusiiayablH TEOPUSIIBIK HET13/1€piH Kyiieney, cabaKThIH
9/lICHAMAJIBIK KYPBLIBIMBIH 931pJI€Y, YCHIHBUIFAH TICL1/11 9KCIIEPUMEHTTIK OKBITY 1A
€HI'13Y KOHE OHBIH HOTHIKEJIEpPIHE CabICThIPMAJIbl TaJIdy >KYpPrizy MiHAETTEpl
Konpuiabl. CoHbIMEH KaTap, onapiabiH STEM OuniM Oepy KyHeciH OKbITY/Iarbl
MaHBI3/IbUIBIFBI cUNIATTaNaAbl koHe SE OuriM Oepy Mojeni TYKbIpbIMIaMachlH
KaJIBINTACTBIPY 9ICTEP] KApaCThIPbLIAIbI.

Tipex ce3nep. STEM, S5E wmogeni, Outim Oepy »xyileci, ImoHapasbIK
OaillaHbplC, MHTErpalusUIbIK OUTIM Oepy, AKCHEpUMEHT, (U3HKaHBI OKBITY,
3epTXaHaJbIK KYMbIC

HHTET'PAIIUA STEM-IIOAXOJIA 1 YYEFHOM MOJIEJIA 5E B
OU3NYECKOM OBPA3OBAHUU: AHAJIN3
HNEJATOI'MYECKHUX ITPAKTHUK
CepikbaeBa @.B.!, *Koxabekosa D.K.%, Opmanosa I'.K.?, Pamazanosa C.A.*
1#23410sxH0-Ka3axcTaHCKHI Tearorn4ecKuii yHUBEPCUTET
nMmenu O30ekani XKonioekos, IlIsiMkenT, Kazaxcran

AnHorauus. [Ipumenenue obpazoBarenbHol Mojenu SE uepe3 cucremy
STEM education B mporiecce npemnoaBanusi PU3NKH BXOIUT B YUCIO OCHOBHBIX
3amad. Kpome Toro, obpaszoBarenbHas monens SE mosHa HaydyHON HOBHW3HBI
MHTErpaMoHHOro odydenus. OOOCHOBaHUE IJJaHA YPOKa C HCIIOJIb30BAHUEM
oOpasoBarenbHON Mozenu SE no naTerpanuu GU3uku, KOTopasi CTaHET Hay4HOH
OCHOBOH JUIsl CTYIEHTOB YHUBEpCUTETOB. Takum 00pazom, Kypc 3TOTO ypoka,
KOTOPBIH Mpe/CTaBIeH B CTaThe, SBJISIETCSI HAYYHBIM YPOKOM B paMKax MOJENU
SE, OCHOBaHHON Ha €CTECTBEHHBIX HAayKaxX, Ui CTYJEHTOB YHHBEPCUTETOB.
[Ipu cocraBnennn 1maHa ypoka Mbl COCPEIOTOYUMCS Ha JabopaTopHoOi padboTe
«M3yueHune mpeaoMieHHs] CBETa» B IVIaBe «ONTHKa» Kypca ¢usuku. J[aHHoe
3aHsaTHE TMpOoBOAAT cTyaeHThl 2 kypca FOKIIY wum. V3bekamu JKanuGekosa.
CryneHTbl TPYIIbl JESITCS Ha SKCIIEPUMEHTAIBHYIO0 U KOHTPOJIbHYIO TPYIIIIBL.
[Ipoxonss Temy JsabopaTOpHOM padOThl «HU3YyYEHHE IMPEJIOMIICHUSI CBETay,
SKCIEpUMEHTaJbHas rpynna oOywaercss nmo mozenu SE ¢ mimaHoM ypoka,
ocHoBanHbIM Ha STEM-nozaxoze, a KOHTpoJbHAas TpyIina o0y4yaeTcs Mo IUIaHy
ypoKa TpaauLMOHHOW HampaBieHHOCTH. CoOmIacHO METOAO0JIOIHYECKOMY
aHaJIN3Y, UCIIOJIB3YETCsl METO MO3roBOro mrypmMa. CortacHO METOY MO3TOBOTO
HITYpMa, CTY/IEHTaM IpeJjIaraeTcsi IpOBECTH MO3TOBOM IITYpM, KaK BBIIIOJIHATH
nabopaTopHyI0 padoTy, UCTIONB3Yysl 0Opa3oBarenbHyo Monenb SE. Kpome Toro,
pabota Oyzet mpOBOAUTHCS Ha dTare, OCHOBAHHOM Ha 00pa30BaTeIbHOM MOIEIN
SE. Llens ctarbu onpeaenuTh BausHUe uHTerpanuu noaxona STEM u monenn
oOyuenust SE B ypoku ¢uU3MKM Ha NpPEIMETHbIE 3HAHUS, HCCIIEN0BATEIbCKUE
HaBbIKU U Y4eOHYI0 aKTUBHOCTD ydaluxcs. B cooTBETCTBUY ¢ 3TOM 1171610 ObLIN
MIOCTABJICHbI 33/1a4d CUCTEMATU3UPOBATh TEOPETHUUYECKHE OCHOBBI MHTETPALUU
monener STEM wu SE, pa3paboraTb METOAMYECKYIO CTPYKTYpPY YpOKa,
BHEJJPUTH MPEJIOKEHHBIH MOIX0/1 B KCIIEPUMEHTAIbHOE 00y4YEeHHUE U IPOBECTU
CpPaBHMUTEIbHBIA aHamu3 ero pesyiapraroB. Kpome Toro, oxapakrepus3oBaHa
UX BaXHOCTh B IpenoaaBaHuu cucreMbl STEM-00pazoBaHusi U paccCMOTpEHbI
MeToAb! (hOpMUPOBaHUs KOHLIENUU oOpa3oBarenbHol Moaenu SE.

Series “PEDAGOGICAL SCIENCES” Ne 3 (82) 2026 193



Serikbayeva F.B., Kozhabekova E.K., Ormanova G.K., Ramazanova S.A.
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