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STRUCTURE AND CONTENT OF EXPERIMENTAL
COMPETENCE IN PROFESSIONAL TRAINING
OF FUTURE PHYSICS TEACHER

The present article is aimed at the study of problems and prospects
in the field of structure and content of experimental competence of physics
teacher in the process of professional training in higher education
institutions of the country. The purpose of the study, the study of the
structure and content of the experimental competence of a physics teacher,
to determine the conditions for improving the effectiveness of its formation.
The main ideas were to define the conceptual apparatus and content of
the term «experimental competence», to identify the main components
of experimental competence, to assess the current state of formation of
experimental competence of university students and to develop proposals
to improve the quality of physics teacher training. As a result, the concept of
«experimental competencey is defined. In the structure of the experimental
competence of a physics teacher the current key elements are identified, their
content is disclosed. The presented results of the expert survey confirmed
them and showed the need to intensify the work in higher education
institution to create conditions for involving students in experimental
activities and in the introduction in practice of innovative experimental
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approaches in the educational process. Scientific novelty lies in the
proposal of specific structural components of experimental competence,
and the development of a methodology based on their integration into the
educational process of physics teacher training. The results obtained in
the course of the study in the EG indicate the feasibility of developing an
algorithm for the introduction of specialized courses for the formation of
experimental competence of students in the learning process, increasing
their readiness for productive and creative experimental activity in the new
conditions that are noted in modern school.

Keywords: experimental competence, structure of experimental
competence, higher education, professional training of students, future
physics teacher, integration model.

Introduction

Experimental competence in the course of professional training of a modern
physics teacher is of great importance. The current secondary school physics
curriculum in the Republic of Kazakhstan demands more than just strong subject
knowledge from teachers. Today’s educators must also be skilled in guiding
students through both learning and research processes — which necessarily includes
hands-on experimentation. Since experimental activity stimulates cognitive activity
of schoolchildren, forms scientific thinking and allows to ensure the assimilation
of material on the subject through direct practical experience, which gives an
independent acquisition of knowledge or confirmation of already studied.

Despite a significant number of studies that have been previously conducted
on various aspects of training students or future teachers of physics, the problems
in the field of structure and content of experimental competence of a future
physics teacher remain insufficiently studied. There are no clearly formulated
requirements to the level of formation of appropriate professional qualities and
skills on experimental competence of a future physics teacher, allowing universities
to provide better training of a future specialist for the education system.

The relevance of the research topic is due to the growing demand for
more qualified physics teachers who necessarily possess a developed level of
experimental competence, which allows them to effectively organize in the
classroom, during the lesson, laboratory activities on topics and demonstrate
individual physical experiments. It refers to how well a future teacher is trained
in experimental skills and competence that provides further more in-depth
understanding of physics fundamentals by their upcoming students and forms
basic and developed ideas about the scientific methodology of physical cognition.

The goal of this study is to analyze the structure and content of a physics
teacher’s experimental competence during their education and professional
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development, and to determine the factors that enhance the effective
development of these skills.

Objectives of the study, to achieve the objective:

To define the content of the concept of “experimental competence” in relation
to the profession of physics teacher;

To reveal the structure of the elements that make up the experimental
competence of a physics teacher;

To investigate the specifics of formation of experimental competence in
the university learning activity of students in the direction of «Physics teacher
training» and evaluate its level,

To propose measures to improve the training process of future physics
teachers on the formation of necessary experimental qualification, taking into
account modern conditions.

The methods of research were literary analysis of special literature on the
topic of research; survey of students and teachers of physics, expert interviews
with specialists of higher education and practicing teachers of physics; testing of
students; design method for the development of the algorithm and special courses
and pedagogical experiment

The present study puts forward a scientifically substantiated hypothesis
about the significant correlation between structural and content characteristics
of experimental competence and the effectiveness of professional training of
pedagogical staff in the field of physical education. The presented hypothesis
is based on a comprehensive analysis of modern educational paradigms and
methodological approaches to the formation of professional competencies of
teachers of natural science profile.

The research hypothesis is formulated as follows: the process of physics
teacher training demonstrates a significant increase in efficiency under the condition
of systematic integration of the components of experimental competence in the
holistic structure of the educational process with the mandatory inclusion of
specialized courses focused on the formation of this competence.

The novelty of the study lies in the identification of specific structural
components within the framework of experimental competence for future physics
teachers and determining the peculiarities of their formation in the process
of professional training. It is characterized by an attempt to systematize the
components of experimental competence and present a detailed characteristic of
each element. In addition, the algorithm of integration of the specified components
into the general system of the educational process has been developed, within the
framework of which special courses of experimental competence training have
been developed, allowing to objectively increase the readiness of a university
graduate to organize experimental-practical work in teaching physics at school.
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The theoretical significance consists in broadening contemporary pedagogical
physics by introducing new insights into the structure and components of
experimental competence in future physics teachers. This competence includes:
theoretical and practical knowledge, methodological abilities, information and
communication skills, and key personal traits.

The practical significance lies in creating a set of recommendations and
actions designed to enhance the training system for bachelor’s students preparing
to become physics teachers.

Materials and methods

To address or to tackle the first task (To determine the content of the concept
of «experimental competence» in relation to the profession of physics teacher, the
method of literary, legal and documentary contextual analysis was used.

The main reference materials consisted of academic articles, monographs,
and textbooks focused on higher education pedagogy, the psychology of
vocational education, teaching principles of natural science subjects, and aspects
of experimental practice in physics instruction. The research also relied on
official regulatory documents, including the Education Law of the Republic of
Kazakhstan, national standards for higher education, the professional standard
«Teachery, as well as educational programs and curricula for the “Physics
Teacher Training” specialty. Job profiles for physics teachers in both secondary
schools and universities, along with syllabi, course outlines, and university-issued
methodological recommendations, were also utilized.

In the course of the work, scientific and normative-business materials were
studied, with a focus on the experimental component of the educational process.
The key aspects of the formation of experimental competencies of teachers studying
at the university were highlighted

Clear requirements for developing the experimental competence of future
specialists were defined. A modern interpretation of the term “experimental
competence” within the physics teaching profession was also established.

In the course of solving the second task (to reveal the structure of
the elements that make up the experimental competence) in relation to the
profession of a physics teacher studying at the bachelor’s level, the method of
component theoretical analysis was used. This method involves decomposition
of competence into separate components and reflection of its each element, with
subsequent generalization

The study drew on works by both Kazakhstani and international scholars
focused on the professional competence of physics teachers, as well as
methodological materials from core and elective physics courses designed to build
the experimental skills of future physics educators.
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Another method involved conducting a survey among experts, including
university physics instructors, secondary school physics teachers, and education
department methodologists.

The purpose of the survey was to identify the most significant elements of the
structure of experimental competence of a physics teacher. The materials were the
author’s questionnaire and the result of the survey. A total of 42 people participated
in the survey: university physics teachers — 20 people; school physics teachers —
12 people; methodologists of education department — 10 people. The results were
calculated and summarized using the methods of statistical and analytical analysis.

At the decision of the third and fourth task materials of research became:
tests for diagnostics of level of experimental competence at students of Pavlodar
pedagogical university of a name of Alkey Margulan, The research focused on
students enrolled in the educational programs 6B01522 «Physics — Mathematics»
(referred to as the experimental group) and 6B01511 «Mathematics — Physics»
(referred to as the control group). It also analyzed standard and working programs
of current courses and curricula used for training future physics teachers in
higher education institutions of the Republic of Kazakhstan. Additional materials
included lecture content, lab work, and seminar sessions. The primary research
methods included a survey in the form of testing for future teachers and the design
method for creating specialized courses; pedagogical experiment t. Quantitative
processing of the results was carried out using statistical methods, before and
after the special courses. Analytical analysis was used to generalize and draw
conclusions. The work was carried out as follows: initial diagnosis of the level
of experimental competence of students; development of the algorithm and
individual special courses designed to develop the missing skills of students and
the conduct of individual classes taken from them; control diagnosis of the level
of experimental competence of students after the special courses. Summarizing
the results and preparing proposals for improving the training of future physics
teachers to improve experimental competence in professional training.

When developing tests, we used the experimental competence of physics
teachers, proposed earlier by M.S. Pavlova in her work «Experimental competence
of a future physics teacher» [1]. Tests to assess the experimental competence of
a future physics teacher consisted of five groups of questions.

Competence in the field of school physics classroom (SPC) equipment: What
instruments are among the main visual aids in a school physics classroom? What
apparatus is used to demonstrate the law of refraction of light? Are you able to
create a new device to demonstrate electromagnetic induction using the equipment
available in a typical school classroom? Do you know how to inspect and prepare
the equipment before the lesson begins?
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Competence in student physics experimentation: What is the difference
between frontal laboratory work and individual home experimental work? How
long approximately should it take for a student to complete one lab activity?
What role does the computer and digital technology play in modern school
experimentation? What is the main difference between an experimental task and
an ordinary laboratory work?

Competence in Demonstration Experimentation: Why do I need a
demonstration experiment in a physics lesson? Why is it important to ensure that
the explanation of the content of the demonstration is accessible to students? Can
the same demonstration experiment be shown to classes of different ages in the
same way? Is it necessary to provide a back-up demonstration set-up in case of
unforeseen circumstances?

Competence in guiding students’ cognitive activity: How to choose the
best type of experiment for a particular lesson? Is student feedback important
when setting a homework experiment? Should the teacher give students freedom
in choosing the type of experiment? Who is responsible for supervising the
implementation of home experiment tasks?

Competence in safety regulations: What is mandatory in every physics
room? When should a safety briefing be given? What rules must the teacher
observe when working with chemicals? What should be done if a student is
injured during an experiment?

The procedure for assessing the level of experimental competence in two
groups: experimental group (hereinafter referred to as EG) and control group
(hereinafter referred to as CG) of 27 people each, and they had their level
of competence assessed in the five areas mentioned above. Each participant
answered four questions for each competency. For each correct answer, a certain
number of points (1-2 points per question) was awarded, and the total score for
each competency was a maximum of 8 points. Criteria for assessing the level of
competence: high level: 7-8 points (87 % and more); medium level: 5-6 points
(63-86 %); low level: 4 and less points (<63 %). The report on the test results is
organized in a table format, showing the distribution of correct answers by specific
competences. This layout clearly reflects the training level of future school physics
teachers across all examined components of experimental competence (measured
by percentage of correct responses). These components include: competence
in scientific and cognitive functions (SCF); competence in conducting student
experiments; competence in demonstrating experiments to students; competence in
guiding students’ investigative activities; competence in experimental techniques;
and overall competence in managing experimental processes competence in the
field of experimentation; competence in the field of experimentation. These results
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help identify both the challenges and the potential for improving the experimental
competence of future physics teachers.

Results and Discussion

The definition of experimental competence of the future teacher is complex
and contradictory. M. Moriera studying the experimental competence of a future
physics teacher, defines the experimental competence of a future physics teacher
from the perspective of the theory of developmental learning [2]. P. Molina-
Moreno adheres to a similar opinion [3]. Foreign authors Al M. Salamat [4],
A. Papaioannou [5], E. Surahman [6] define the experimental competence of a
future teacher as research competence. A similar approach is noted in the work
of O. A. Abdumuminova, who also points out that the formation of research
(experimental) competence in future teachers is an important condition for the
formation of a modern specialist in the field of pedagogy [7]

B. D. Orazov, for instance, places primary focus on developing and
applying innovative methods and technologies in his research on building
students’ experimental skills during physics instruction in the country’s higher
education institutions. These approaches aim to help students more effectively
acquire the practical abilities needed to carry out physics experiments [8]. H.
Ahmed considered in the study of electrodynamics the problems of formation of
experimental competence of students depending on the competence of teachers, on
the example of secondary school [9]. N. Zh. Zhanatbekova, G. K. Zhusupkalieva
points out that in the training of future teachers of physics in the formation of
experimental-research skills proceed from the principle of continuity and take
into account the relationship between the target, project-planning, activity-
motivational-result elements [10; 11].

Based on the analysis of the materials, experimental competence in future
physics teachers is defined as an integrated quality of a physics educator. It
encompasses a combination of professional knowledge, practical skills, and
experience that enables them to effectively plan and carry out laboratory
experiments, lead practical lessons, and guide research activities in physics.

In their research, S. Sims and S. Sorge examine how experimental competences
develop in future physics teachers during their university education. The authors
distinguish and describe basic and special competences characteristic for this
category of teachers, offer the author’s definition of the structure of experimental
competences and explain by what methods and conditions it is possible to promote
their formation in a classical university. Among the main ways of competence
formation she names reproductive activity, search and research activity and creative
approaches to solving educational tasks [12; 13].
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The analysis of articles and provisions of the Law on Education [14] in RK
and the State Educational Standards of RK of Higher Education [15] It was found
that there is no explicit reference to the development of specific “experimental
competencies”. However, the review of practical documents reveals evidence of
localized initiatives in this area.Since the lack of a clear legislative fixation does not
prevent universities from introducing additional competencies in their educational
process. Many universities of RK themselves develop training programs for
future physics teachers, including modern teaching methods, including practical-
experimental ones.

The findings identified five core components in the structure of a physics
teacher’s experimental competence: a solid foundation of theoretical and
conceptual knowledge; practical abilities in planning experiments; proficiency
in using modern equipment and experimental technologies; capability to guide
students in independent research; and the skill to interpret data during lessons and
assess the quality of the research performed.

The results of the survey of experts on what elements are the most important
for the formation of experimental competence of physics teacher are reflected
according to Figure 1.

Organization ofa safe environment for
practical training

Mot ating students to p articip ate in
scientific research

Application of mod ern technologies in the
educational p rocess

Ahility to evaluate and interpret the resulis
of experiments

Willingness to conduct p roject-research
activities with stud ents

Experienceswith self-d esigned assignments
for stud ents

Understanding of the princip les of operation
of mod e equipment

Possession of methods of designing
lah oratory works

)

20 40 &0
mMethodists  w School teachers  m University teachers (%)

[wa]
o
—_
(=]
o

Figure 1 — Results of the expert survey
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The highest attention is paid by experts to such elements as: mastery of
laboratory work design methods (average value is about 83 %, the highest indicator
is among teachers, the lowest is among school teachers); ability to evaluate and
interpret the results of experiments (about 78 %, they were mostly evaluated by
teachers and methodologists) and organization of safe environment for practical
training (almost 91 %, mostly according to teachers). Elements like understanding
how modern equipment works (approximately 74 %, highest among school
teachers) and integrating modern technologies into the learning process (around
76 %, also higher among school teachers) show average levels overall. The area
receiving the least focus is motivating students to engage in scientific research,
with an average score of about 56 %, and particularly low results among teachers.

Summarizing the results of the conducted survey among experts, we can
draw the following conclusions regarding the elements that form the experimental
competence of a future physics teacher. The elements rated as most important by
the majority of respondents highlight the significance of the technical aspects of
a physics teacher’s professional role, emphasizing the need for high-quality lab
sessions and maintaining safety throughout the educational process. The average
level of attention is marked by the fact that the availability of technological
equipment and the ability to use new tools in teaching are important, but they still
require additional attention in preparation for training. Low level of recognition is
characterized by students’ motivation to participate in scientific research, which
probably indicates insufficient evaluation of the role of teachers’ stimulation of
students’ scientific activity and may indicate that it is necessary to raise awareness
of this problem among university teachers and among school teachers.

The results of testing students’ level of experimental competence on
individual elements of the structure and on the overall average are shown in Table 1.

Table 1 — Summarized data of the experimental group and control group at the
beginning of the experiment

Element of the general EG CG
competence structure / High | Medium | Low | High Me- Low
group, Level dium
SCF Competencies 15% | 40% 45% | 14% | 42% | 44 %
Competencies in the
area of student experi- | 14 % | 42 % 44% | 15% [ 40% | 45%
mentation
Competencies in the
field of demonstration 16% | 41% 43% | 15% [ 40% | 45%
experiment
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Competencies on guid- |y 5o/ | yo0, | 4504 | 14% | 42% | 44%
ing cognitive activities

Safety Com-i ng 17% | 43 % 40% | 17% | 43% | 40%

At the initial stage, both groups (EG and CG) show similar values of evaluation
indicators for all elements of the general structure of experimental competence. In
general, they are characterized by a low level of formation of most competencies.
A significant number of students are at a low level of development in all areas,
which indicates that it is necessary to conduct a more intensive development of
these competencies in the educational process of physics teacher training.

An integration algorithm has been developed to embed the key components of
experimental competence for physics teachers into the broader educational process.
These components include: theoretical and conceptual understanding; practical
skills and experiment planning abilities; proficiency with modern equipment and
experimental technologies; the ability to guide students in independent research;
and the capacity to interpret class data and evaluate research quality. Each element
is clearly defined. As part of this model, it is essential to design specialized training
courses that build these experimental competencies in future physics teachers,
enhancing their readiness to lead experimental and hands-on activities in physics
instruction, as outlined in Figure 2.

As aresult, passing training, according to the designated model, allows you to
get a graduate who is able to confidently and professionally organize experimental
and practical work, successfully manage the process of teaching physics and
actively support the creative development of students.
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Figure 2 — Model of integration of key elements of the structure of experimental
competence in the process of teaching physics

Specialized courses were developed: «Organization of experimental activity
in physics teaching» and «Practice of experiment in physics lessons». Some lessons
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created within the framework of these classes were tested in the experimental
group. Let us show the example of the lesson on the topic «Electricity. Ohm’s
Law. Measurement of resistance, voltage and current»

Purpose of the lesson: to consolidate theoretical knowledge of Ohm’s Law
and to acquire skills in electrical measurements, data interpretation and use of
laboratory equipment.

Practice Assignments:

Prepare and assemble a simple DC electrical circuit consisting of a power
supply, a variable resistor, and an incandescent light bulb.

Using a multimeter, measure the current, voltage, and resistance of the circuit
sections.

Plot the graphs of current versus voltage and check the validity of Ohm’s law.

Practicing the elements of experiential competence:

Theoretical and conceptual knowledge: The teacher introduces fundamental
electrical laws, such as Ohm’s Law and the formulas I = U/R and I = U/Z,
explaining the conditions under which they apply and their limitations. Students
are encouraged to expand on or present their own explanations.

Practical skills and experiment planning abilities: Students design a schematic
for an electrical circuit, choose appropriate multimeter settings, and identify key
points for taking measurements.Skills of modern experimental equipment and
technologies: use of modern digital multimeter with automatic range selection and
direct display of values on the screen; calibration and adjustment of multimeter,
use of auto polarity detection and automatic compensation of temperature effects;
taking high-precision readings using additional expansion modules of multimeter
(thermoelectric sensors, high-sensitivity probes); automated data logging with the
help of the multimeter; use of the multimeter’s automatic polarity detection and
automatic compensation of temperature effects.

Ability to organize independent research work of students: the group
divides into subgroups, each assembles its own circuit and makes an independent
measurement, then share results and discuss common patterns and causes of error.

Ability to interpret the obtained data and analyze the quality of the conducted
research: graphs of voltage vs. current dependence are plotted, deviations from the ideal
case are discussed (non-ideality of resistances, energy losses in contacts and so on).

The algorithm and lessons ensure consistent development of all five key
elements of experimental competence of future physics teachers in students, thus
ensuring the transition from passive perception of information to active actions,
including testing knowledge, using equipment, organizing their own research
activities and interpreting results.
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Table 3 shows the results of comparative analysis of the assessment of the
level of formation of experimental competence in EG and CG students

Table 3 — Results of comparative analysis

Element of the EG (at the beginning — L
general competence at the end) CG (beginning to end)
tructi /
i:\l}(e:lure group, High | Medium Low High | Medium | Low
SCF Competoncies | 157~ | 40%- | 45%- | 14% | 42%- | 44%-
p 35% | 45% 20% 18% | 40% | 42%
glzrzf:;e;fc;fs d‘gm 14% | 42% | 4% | 15% | 40% | 45%-
exporimentation 30% | 48% 22% 16% | 40% | 44%
competencies | gop | a1v%e | 43%- | 1% | 40% | 45%-
tiom oxperiment 3% | 46% 21% 17% | 38% | 42%
C&';Fr’lete:;c‘;sﬁov‘; 15% | 40%- | 45% | 14% | 42% | 44%-
fc o ti : & 32 % 49% 19% 16% | 44% | 40%
. 7% | 43% | 40% | 17%- , 40%-
Safety Coming 36% | 44% 20% 200 | PP 38y

The analysis of comparative data allows us to note that the experimental group
demonstrated significant growth in all indicators of experimental competence.
The level of mastery of the basic competences of the school physics classroom
(from 15 % to 35 %), organization of student experiment (from 14 % to 30 %),
management of cognitive activity (from 15 % to 32 %) and safety (from 17 % to
36 %) increased especially strongly. The low level category significantly decreased
(less than 20 %), which indicates a qualitative growth of students’ training within
the proposed algorithm of integration of experimental competence in the process of
training future physics teachers. While in the control group there are no significant
changes in any of the areas of experimental competence.

An analysis of the results from this study — compared with findings from
similar research that also emphasizes the practical training of future physics
teachers — highlights the shared focus on mastering experimental methods in
physics lessons. While M. S. Pavlova also outlines the structure of experimental
competence, she identifies different components. What sets our study apart is
its comprehensive approach, integrating clearly defined structural elements into
the educational process and evaluating how effectively these competencies are
developed in students through real-world practice.
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Conclusion

The structure of a physics teacher’s experimental competence includes the
following key modern elements: a solid foundation in theoretical and conceptual
knowledge; practical skills in planning experiments; proficiency in using
modern equipment and experimental technologies; the ability to guide students
in independent research; and the capability to interpret data during lessons and
evaluate the quality of the research conducted. These components define the current
content of experimental competence.

The presented results of the expert survey allow us to conclude that the key
elements in the structure of experimental competence of a physics teacher and
the main priorities for the effective formation of experimental competence of
a physics teacher should be considered to be the deepening of technical skills,
improving the quality of interpretation of experimental results and strengthening
the system of safety measures. At the same time, it is noted that it is necessary to
intensify the work in the university to create conditions for the involvement of
students in scientific activities and in the introduction of innovative approaches
in the educational process.

The results obtained during the study in the EG indicate the feasibility
of developing an algorithm for the introduction of specialized courses for the
formation of experimental competence of students in the learning process,
increasing their readiness for productive and creative experimental activity in the
new conditions that are noted in modern school. In addition, the main hypothesis
of the study was confirmed.

This study has identified current challenges in developing the experimental
competence of future physics teachers and proposed an effective solution through
an integration model. This model is based on specialized courses and the use of
active, modern teaching methods, which led to measurable improvements across
all components of experimental competence in the experimental group. In our
view, further development of these research ideas offers promising opportunities
to enhance the level of experimental competence among physics teachers in
Kazakhstan.
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Peceii ®enepanusicol, bapHayn k.

19.05.25 . Gacmara TycTi.

08.10.25 . Ty3eryiepimMeH TycTi.

25.11.25 x. GachII HIBIFapyFa KaObUIIaH b

BOJIAITAK ®U3UKA MYTAJIIMIH KO9CIBH
JAAPJIAYIATHBI SDKCHEPUMEHTTIK K¥3bIPETTIJIIKTIH
KYPbIJIBIMbI MEH MA3MYHBbI

Byn makana enimizoiy scosapvl oKy opviHOapviHOa Kaciou oaspiay
npoyecinoe Quauxka MYaniMiHiy SKCHepUMEHMMIK KY3blpemminieiHiy
KYPbIIbIMbL  MEH — MA3MYHbl  CANACBIHOGRbL — Macenenep  MeH
nepcnekmusanapobl 3epmmeyze dazeimmaneat. 3epmmeyoiy Makcamol
- QusuKa my2animiniy SKCnepUMeHmmiK KY3vlpemminieiHiy KYpbliblMbl
MeH MA3MYHbIH 3epmmey, OHbl KAIbINMACMbulpy MUiMOLLieiH apmmeipy
wapmmapuvinanvikmay. Heeizeiuoesnap mymicoipblMOamManblkannapamniol
JICOHE  «IKCNEPUMEHMMIK  KY3blpeMmmIiiiky MepPMUHIHIY MA3MyHbIH
AHbLIKMAY, IKCNEPUMEHMMIK KY3bIpEMMINIKMIY He2i32i KOMNOHEHmMmepiH
AHBIKMAY, JHCOAPbL OKY OPLIHOAPLL CHYOEHMMEPIHIY IKCNEPUMEHMMIK
KY3bIpemminieiniy  Kanelnmacy okca20ativlh  06a2anday JicoHe Qusuxa
My2animMoepin  0aspiay canacvli apmmolpy OOUbIHWIA YCbIHBICIAD
azipney 6on0vl. Homudicecinoe «d9KcnepumeHmmix KY3ulpemminiky Y2olmbl
anvikmanovl. Dusuxa MY2aniMiHiY SKCHepUMEHMMIK KY3blpemminieiHiy
KYPbIIbIMbIHOA MYUIHOI dNeMeHmmep aHbIKMALbiN, 01apobly MA3MYHbL
awblnovl. Capanmamanvlk CayaiHAMAHbIY YCbIHbLIZAH HIMuUdICcenepi
011apobL pACman, H#0apsl OKY OPHbIHOA CHYOeHmMmepOoi SIKCnepUMeHmmix
Kbl3MemKe mapmy oicone Oinim  Oepy npoyecinoe UHHOBAYUSIBIK,
IKCnepuMeHmmix macindepoi magcipubece eHeizy yulin dcagoail dcacay
OOUBIHULA HCYMBICTNBL HCAHOAHOBIPY Kadicemminicin kopcemmi. foiivimu
JHCAHANBIK, IKCNEPUMEHMMIK KY3bIpemminikmiy HaKxmol KYpoliblMObIK
KOMNOHEeHMMmepiH YCblHYOd JHCaHe 01apObl Pu3UKA MY2animMOepin 0aspiay
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oinim bepy npoyecine unmespayusaiay HeeiziHoe 20iCHAMAHbL d3ipreyoe
oonvin  mabwliadebl. DKCnepuMeHmmix monma 3epmmey 0apbiCbiHOA
ANBIHEAH HOMuUdICeNep CMyOeHmmepoily 0Ky NPoYecinoe IKCnepuMenmmix
KY3blpemminiein  Kanelnmacmelpy, Kazipei Mmekmenme OQUKALAMbIH
Jcana dHcagoannapoa OHiMOI JCIHe WbIEAPMAUBIILIE IKCEPUMEHMMIK
KblaMemKe — OAubIHObIZbIH — apmmblpy — YWiH — MAMAHOAHOBIPLLIEAH
KypCcmapowl enzizy aneopummin 23ipneyoiy opblHObLIbIEbIH Kepcemeoi.
Kinmmi ce30ep: sxcnepumenmmik Ky3uipemminix, SKCnepumeHmmix
KY3bIpemminik KYpPolLIblMbl, 2Hco2apbl OLNiM, cmyOeHmmepoin Kaciou
odaspnayvl, 601aUWAK UUKA MYEANIMI, UHMESPAYUSTLIK MOOEeIb.
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CTPYKTYPA U COJAEPKAHUE 3KCHEPHM]§HTAJIBHOFI
KOMIIETEHTHOCTHU B IIPO®ECCHOHAJIBHOU MIOATI'OTOBKE
BYAYHIEI'O YUYUTEJIA ®U3UNKHN

Hacmoswas cmamovs Hanpagiena na usyuenue npoodjiem u
nepcnexmus 6 06AAcm CMPYKMypol U COOEPICAHUSL IKCNEPUMEHMATbHOU
KOMNemeHmuocmu yuumens Gu3uKu 6 npoyecce npogheccuoHaibHol
NO020MOBKL 8 BbICUUUX YHeOHbIX 3a8edeHuUsx cmparbl. Llenvio ucciedosanus
AGNACMCS UBYUEHUE CIPYKMYPbL U COOEPIUCAHUL IKCREPUMEHMANbHOL
KOMREMeHMHOCIU yuumes (Qusuku, onpedeienue YCio8uti NOGbIUCHUS]
agppexmuenocmu eé popmuposanus. OchosHble udeu 3aKIOUAIUCH
6 onpeodenenuu NOHAMUUHO20 ANNAPAMAa U COOePIHCAHUS MEPMUHA
«IKCNEPUMEHMALbHASL KOMNEMEHMHOCbY, GbIAGICHUU OCHOGHBIX
KOMNOHEHMO8 IKCNEePUMEHMALbHOU KOMAEeMEeHMHOCMU, OYeHKe
meKywe20 coOCmMOoSHUL CHOPMUPOBAHHOCU IKCNEPUMEHMANbHOU
KOMREMEHMHOCIU Y CNYOeHmMOo8 8V306 U paspadomre npeodnodceHull no
NOGBIUEHUIO KAuecmed NOO20MoeKY yuumenel gusuku. B pezyismame
onpedeneno NOHAMUE «IKCNePUMEHMATbHAS KOMNEMEHIMHOCHLb ».
B cmpyxkmype sxcnepumenmanvhoi KOMREMeHMHOCIU Yuumes
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DuU3UKY bIAGNIEHbL KAIOUEBble INEMEHMbl, PACKPLIMO UX COOEPIHCAHUE.
IIpeocmasaennvle pe3yabmamvl IKCNEPMHO20 ONPOCA NOOMBEEPOULU
UX U NOKA3anu HeoOX00UMOCHb AKMUsU3ayuu padomsl 8 eblcuiem
YuebHOM 3a8edeHUU N0 CO30AHUI0 YCI08ULL OJis 808IeUeHUs. CTNYOCHNO08
6 IKCNEePUMEHMATbHYI0 0eSIMeNbHOCb U GHEOPEHUK) 6 NPAKMUKY
UHHOBAYUOHHBIX IKCNEPUMEHMATbHBIX N0OX0008 8 00PA306AMENbHOM
npoyecce. Hayunas HO8U3HA 3aKTI0UAEMCS 8 NPEONOHCEHUU KOHKDEMHbIX
CMPYKMYPHBIX KOMROHEHMO8 IKCNEePUMEHMATbHOU KOMREeMeHMHOCIL U
paspabomie Memooon0UU HA OCHOBE UX UHMeSPAaYUL 8 00PA308AMENbHYII
npoyecc no02omogxu yuumenei Quzuxu. Pesynvmamol, noiyuennvle
8 xooe uccnedosanus 6 DI, ceudemenbcmayom o yerecoodpasHocmu
paspabomru arzopumma 6HeOPeHuUs CReYUATUIUPOSAHHBIX KYPCO8 OJisl
hopmuposanus IKCNEPUMEHMATLHOU KOMNEMEHMHOCMU CTYOeHMO08
6 npoyecce oOyUeHUs, NOBLIUEHUS UX 2OMOBHOCMU K NPOOYKIMUBHOU U
MBOPUECKOU IKCNEPUMEHMANLHOU OesiMeNIbHOCMU 6 HOBbIX VCIOBUSX,
KOMOopble OMMeUaiomcs 8 CO8PEMEHHOL UIKOTIe.

Kuwouesvie crosa: saxcnepumeHmanoHas KOMNemeHmMHOCMY,
CMPYKMYpa IKCNePUMEHMATbHOU KOMNEMeHMHOCMU, 8blculee
obpaszosanue, NpogpeccuonanbHas NOO20MOBKA CmMyOeHmos, 0yOyuull
yuumenb QUIUKU, UHIMESPAYUOHHAS MOOEb.
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