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Abstract
The article summarizes the experience of teaching natural science disciplines for various areas of training of students 
in pre-university educational institutions. The purpose of the disciplines “Chemistry”, “Physics” and “Biology” is 
to form a holistic natural science worldview among students, which determines both the scope of tasks and the list 
of general cultural and general professional competencies being formed. The study revealed that in lyceums that 
implement continuing education in the “college-university” and “lyceum–university” systems, it is advisable to 
study general subjects of the natural science cycle at two levels: basic and advanced degrees. The study showed that 
in the course of general education natural science disciplines, it is advisable to allocate professionally significant 
information in a separate block (module).
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Introduction
The strengthening of integration processes in the global education 
system, the transition to a market economy made it necessary to 
modernize the nationalы education system based on the compe-
tence approach [1]. The ongoing transformations require improve-
ment of teaching and subjects of the natural science cycle. The 
competency-based approach in education, as opposed to the con-
cept of “assimilation of knowledge” (and in fact the sum of infor-
mation), involves the development of skills by students that allow 
them to act in new, uncertain, problematic situations for which ap-
propriate tools cannot be developed in advance. They need to be 
found in the process of resolving such situations and achieve the 
required results.

The competence-based approach is an enhancement of the applied, 
practical nature of all school education (including subject-based 
learning). This direction arose from simple questions about what 
results of school education a student can use outside of school [2]. 
The key idea of this direction is that in order to ensure the “long-
term effect” of school education, everything that is studied should 
be included in the process of use, use. This is especially true for 
theoretical knowledge, which should cease to be amere baggage 
and become a practical means of explaining phenomena and solv-
ing practical situations and problems.

The main value is not mastering the amount of information, but 
mastering the skills of students that would allow them to determine 
their goals, make decisions and act in typical and non-standard 

situations. The question of traditional teaching - “What to teach?” 
- becomes less relevant. The competence-based approach focuses 
on the activity-based content of education, which requires a differ-
ent formulation of the question, namely, “What methods of activity 
should we teach?” [3]. In this case, the main content of training is 
actions, operations that relate not so much to the object of effort, 
but to the problem that needs to be solved. Not the usual “should 
know”, “should be able to”, but “can”.

In educational programs, the activity content of pre-university ed-
ucation is reflected in the emphasis on the ways of activity, skills 
that need to be formed, on the experience of activity that should 
be accumulated and understood by students, and on educational 
achievements that students should demonstrate.

The most important feature of the competence approach is the 
ability of the student to self-study in the future, and this is impos-
sible without obtaining deep knowledge [4]. However, the role of 
knowledge is changing. Knowledge is completely subordinated to 
skills. The content of training includes only the knowledge that is 
necessary for the formation of skills. All other knowledge is con-
sidered as reference, it is stored in reference books, encyclopedias, 
and the Internet, and not in the minds of students. At the same 
time, the student should be able to quickly and accurately use all 
these sources of information to solve certain problems.

Sources
The main concept for the competence approach is the concept of 
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“competence”, which is new for Russian pedagogy, i.e. readiness 
to act in a situation of uncertainty. It is possible to identify key 
competencies that are universal and applicable in various life sit-
uations [5]. This is a kind of key to success. There are not so few 
core competencies, but they all consist of four elementary core 
competencies:
 Information competence – readiness to work with informa-

tion;
 Communicative competence – readiness to communicate with 

other people, is formed on the basis of information;
 Cooperative competence – willingness to cooperate with oth-

er people, is formed on the basis of the previous two;
 Problem competence – readiness to solve problems, is formed 

on the basis трѐх of the previous trs.

The strategy for modernizing education in Uzbekistan assumes 
that the updated content of general education will be based on “key 
competencies”:”The main result of the activity of an educational 
institution should not be a system of knowledge, skills and abili-
ties in itself, but a set of key competencies declared by the state in 
intellectual, socio-political, communication, information and other 
spheres” [6].

One of the leading areas of modernization of the education system 
in Uzbekistan is the creation of a system of improved secondary 
vocational education [7]. At a joint meeting of the State Coun-
cil and the Commission for Modernization and Development of 
the Republic’s education system Uzbekistan On August 16, 2017, 
President Shavkat Mirziyoyev said that “ one of the key principles 
for the development of vocational education is its continuity.” And 
in this direction, one of the most important tasks is to create chains 
in the field of education, namely the school – lyceum – university 
or school – college- university chain, whose participants should 
work in direct contact with employers.

An indicator of the quality of training of a specialist, which deter-
mines his behavioral qualities in the labor market, is professional 
competence [8]. By professional competence, we mean an integral 
quality of the individual that characterizes the possession of key 
and professional competencies. It is competence that character-
izes the professionalism of a specialist. A competent specialist is 
distinguished by independence, responsibility, the ability to cre-
ate, the desire for constant updating of knowledge, mastering new 
information for successful solution of professional tasks, both in 
standard and problem situations.

At the same time, the competence of a future specialist should be 
formed in the course of training not only in special, but also in 
general education, including natural science disciplines. However, 
competence is inextricably linked with the experience of success-
ful activity, which during training in a pre-university education-
al institution and further education at the university, the student 
cannot acquire in the proper amount [9]. Improving the level of 
professional competence depends on the individual abilities of the 
individual, the ability to use available opportunities and occurs at 
all stages of education.

Since natural science education, including those obtained in the 
framework of general education training, is aimed at developing 

intellectual potential, general culture, and technical skills, one of 
the most important tasks of its reform is to focus on continuous 
improvement of professional competence. For the successful for-
mation of professionally significant qualities of an individual, it is 
necessary to determine the organizational and pedagogical condi-
tions that will ensure the effectiveness of this process. This is the 
basis of the present study.

Background of the Study
 In the context of this study, organizational and pedagogical condi-
tions are understood as a combination of the content and structure 
of subject education, educational and methodological support and 
an innovative educational environment that ensure the successful 
solution of the set didactic tasks.

The formation of a competent specialist of a new generation is 
impossible without a holistic educational space: the continuity 
of general education with professional education at various lev-
els and stages [10]. Continuity implies consistency between the 
goals, content, methods and forms of teaching in pre-university, 
post-university and post-university educational institutions. In our 
opinion, the problem of interrelation of education can be success-
fully solved through the implementation of the following types of 
continuity: 
• motivational, contributing to the development of educational 

needs, cognitive interest; 
• meaningful, consisting in the formationofstudents ‘ knowl-

edge, practical and intellectual skills, as well as components 
of creative activity and an emotional and valuable attitude to 
the environment;

• organizational and technological - in the forms, methods and 
methods of organizing students ‘ educational activities at each 
stage of training.

Natural science education in the framework of general educa-
tion training can be carried out through the system of continuing 
professional education according to the scheme: basic education 
(incomplete general secondary) → pre-university professional ed-
ucation (primary or secondary) → university education. In mod-
ern conditions, graduates of professional lyceums, colleges, and 
technical schools should possess not only the knowledge and skills 
necessary to ensure the competitiveness of their products, but also 
be competent in implementing and updating their knowledge [11]. 
In the current social environment, this is important for an individ-
ual’s professional growth.

Competence is realized in the process of various types of activ-
ities (acquisition, transformation and use of knowledge), so the 
structure of competence includes a motivational component [12]. 
When implementing the competence approach in education, mo-
tivation is a subjective, conscious reason for the actions of a grad-
uate of a pre-university professional educational institution. From 
the standpoint of axiology (the philosophical doctrine of values), 
we consider competence as an educational value. For students of 
professional educational institutions who have consciously chosen 
a specific field of professional activity, what is valuable is what al-
lows them to prepare themselves for such activities to the greatest 
extent.

←

←

←

←
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The study of chemistry, physics and biology in institutions of 
pre-University vocational education (vocational schools, colleges, 
technical schools) and universities, technical profile contributes to 
the development of the foundations of the future profession, devel-
ops thinking, allows us to more deeply understand the patterns of 
the world, to optimally solve chemistry problems of environmen-
tal education, to contribute to the implementation of labour and 
Patriotic education [13].

Values are personal meanings-they cannot be formed either by 
sending messages or by direct material influence. They are devel-
oped on the basis of personal experience, experiences, and cannot 
be accepted ready-made [14]. If the individual plans to increase 
professional competence “vertically”, then studying this discipline 
at a higher level of knowledge will significantly increase the mo-
tivation to study this subject. At the same time, the student has a 
goal, to achieve which he takes the initiative.

As shown, new knowledge is transformed into cognitive value, 
which becomes determinative in the process of motivation, turns 
into a need and contributes to the acquisition of new knowledge 
and involvement in qualitatively new activities [15].

Social Context
As the educational level increases, personal values expand and in-
clude more and more social values in their circle and gradually 
turn the student into a socially active individual. For the student, 
the depth of relations becomes clearer: man-technology, man-na-
ture, man-society, society-nature, science-nature, science-culture, 
culture-art, science – art, etc. As a result, students are more mo-
tivated to study the disciplines of the natural science cycle due 
to their awareness of the need to apply the acquired fundamental 

knowledge in their future professional and daily activities [16].

The value attitude to natural science knowledge formed at this lev-
el of training provides a scientific worldview; social activity of the 
individual; determines the type of behavior and activity based on 
cultural, universal (moral, religious, ethical) and social (industri-
al, economic, legal, political) values, contributing to the formation 
of axiological competence of the individual. The result of such 
training is an increase in the professional competence of students. 
Based on the above, we will display the stages of professional 
competence formation:

Value groups Personality-Based Formation Axiological infor-
mation
orientations → Meanings → Motivation → Competencies → 
Competence

In this case, the acquired knowledge and skills in chemistry, phys-
ics, biology and other subjects of the natural science cycle are not 
the result of education, as in traditional training, but a means of 
solving problems in the future professional and daily activities of 
a specialist, in the continuation of education, and in the diversifi-
cation of the profession.

Problem Statement
In the system of continuing education, pre-university training of 
graduates of an educational institution is of great importance for 
the implementation of meaningful continuity [17]. The selection 
of the content of general education disciplines in pre-university 
professional educational institutions is dictated by the goals of 
training a competitive, competent specialist.

Table 1: Model of an Activity-Based (Competence-Based) Training Session

1. Self-determination to work Organization of positive self-determination of the stu-
dent to the activity in the classroom: 
• Creating conditions for students ' need to partici-

pate in activities ("I want")
• Content area selections ("I can")

2.Updating knowledge and fixing difficul-
ties

• Updating knowledge, skills and abilities that are 
sufficient to build a new way of doing things

• Training of appropriate mental operations
• Creating a problem situation, fixing students ' diffi-

culties in individual activities
3. Setting a learning task or problem 
situation

• Students ' correlation of their actions with the 
existing algorithm, method of activity for studying 
theoretical material, its structuring, and performing 
a practical task

• Students ' identification and recording of the causes 
of difficulties

• The teacher organizes students ' communication 
activities to investigate the problem situation that 
has arisen

• Defining the purpose of the activity and forming 
the lesson topic
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4. Building an exit project for their prob-
lem situation, difficulties

• Making and testing hypotheses
• Organization of collective activity of students, 

during which a new method of action is built and 
justified

• Fixing a new method of action in oral and written 
form

5. Primary consolidation of educational 
material

Students ' performance in the form of communicative 
interaction of standard tasks on new ways of action 
with a discussion of the steps of action and the results 
obtained

6.Independent work Using an individual form of work: 
• Independent performance of tasks by students to 

apply a new method of action
• Performing a self-test, step-by-step comparison 

with the sample
• Evaluating your own independent work 

7. Adding new knowledge to the system 
and repeating it

• Integrating new knowledge into the knowledge 
system

• Working out previously studied algorithms

8. Activity reflection (lesson summary) • Organization of students ' self-assessment of activi-
ties in the classroom

• Fixing the degree of compliance with the set goal 
and the results of their activities 

 

 

 

 

 

The study revealed that in pre-university educational institutions, 
in particular, in lyceums that implement continuing education in 
the "college – university or lyceum-university" system, it is ad-
visable to study general subjects of the natural science cycle at 
two levels: basic and advanced [18]. The basic level provides the 
level of general secondary (full) education in a given subject area; 
thedeep level-practically provides the level of subject training in 
a university of the corresponding profile. This level is realized 
through the development of the program of the integrated course 
of secondary and higher professional educationdeveloped by us, 
and its development contributes to the better adaptation of lyceum 
graduates to the study of natural science disciplines at the univer-

sity.

A certain consistency in the arrangement of educational material, 
connection and consistency in the presentation of each structural 
element of subject education, based on previously acquired knowl-
edge, ensures the transition from previous knowledge to new, more 
generalized ones. Basic and advanced levels are studied on the ba-
sis of the didactic principle of content profileness, which implies 
the inclusion in working curricula of information related to the 
application of natural science knowledge in the future professional 
activity of a particular specialist [19].
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Table 2: Model of Implementation of the Competence Approach in The Teacher’s Pedagogical Activity

The competence-based approach in educational activities is aimed at the 
formation of students subject competencies.

The formation of competencies is realized through the organization of 
students ' activities (the activity approach is implemented on the basis of 
maximum inclusion of classes, practical works, excursions in the education-
al process).
Student’s activity is most effective if there is interest, motivation, and 
development of independent cognitive activity (educational and cognitive 
competence) among students.

Student’s interest can be aroused through a problem situation (question, 
task), research task, or experiment.

Solving problem situations contributes to the development of skills in re-
search and experimental activities (research competence is based on "skill", 
as a person's readiness for certain actions based on existing experience)

 Problem situation of 
research and 
experimental 

activities 

 Interest in student 
activities 

 Student activity 

 Formation of 
competentions 

 Competenceый based 
approach 

This principle is important for the implementation of not only 
meaningful, but also motivational continuity. When implementing 
the principle of meaningful profileness in training, an individual 
learns the system of professional knowledge that he needs, since 
without this he will not be able to competently implement his 
future activities, which significantly increases the motivation to 
study subjects of the natural science cycle. It should be noted that 
already in an educational professional institution of pre-university 
training, through chemistry, physics as subjects studied, profes-
sionally significant personal qualities of a future technical special-
ist are formed [20].

Continuity in the study of chemistry and physics is ensured by 
both meaningful integration of the corresponding course with 
subjects of general education and professional training, and mean-
ingful differentiation by the nature of future professional activity 
of specialists in a particular profession in secondary and, accord-
ingly, in a higher professional educational institution [21]. Such 
an integrative-differentiative approach to the implementation of 
continuous general education natural science training in the "col-
lege – university" and "lyceum-university" systems is implement-
ed through block-modular course construction, which is actively 
introduced into teaching practice in secondary professional and 
higher educational institutions in connection with the transition to 
competence-based learning.

Results and Discussion
Our research has shown that in the course of general education 
natural science disciplines, it is advisable to allocate professionally 

significant information in a separate block (module). For exam-
ple, a chemistry courses at technical colleges, both basic and ad-
vanced, may contain the module "Chemistry in the profession..." 
or " Chemistry of elements and their compounds used...".

This makes it possible to update students ' knowledge on the 
properties of materials that are important for a particular area of 
professional training, which increases the level of cognitive and 
motivational components of competence. This approach to updat-
ing the content of education is essentially modular and competen-
cy-based, as it contributes to the formation of professional compe-
tence of future specialists in a specific field of professional activity. 
This structuring of the chemistry course allows an individual to 
independently study this science in accordance with their interests 
and needs, and build their own picture of the world [22].

Scheme 1: Model of Scientific Knowledge in Teaching the Basics 
of Chemistry
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An important role in the implementation of continuous gener-
al education training of students is played by organizational and 
technological continuity, formed by the components of interac-
tion between the subjects of training (the teacher and the student): 
methods of teaching, means of teaching, forms of organization of 
the subject educational process [23].

Continuity in the continuous educational process implies a set 
of organizational and methodological measures necessary for 
the most successful continuation of the education of graduates 
of pre-university educational institutions at the university. In our 
opinion, the main ways of organizing the educational process in 
lyceums, colleges, and technical schools are as follows.

Use of University Forms of Education
It is advisable to build classes for the primary assimilation of the 
material according to the type of lecture, thereby forming students 
' elementary skills of reducing and compressing information. Writ-
ten recording of educational information teaches you to focus on 
the main thing, avoid repetition.

Scheme 2: Signs of Competence in a Focused Lesson

Various forms of control over the assimilation of educational mate-
rial can be used: colloquium, dispute [24]. Experience shows that 
university students who are introduced to the basics of discussion 
in college are more confident in answering seminars, tests, and 
exams. For the same reason, it is necessary to include elements of 
research work in the educational process: essays, reports, reports. 
However, taking into account the age characteristics of students 
at the initial stage of training in pre-university educational insti-
tutions, combined lessons are most effective: lecture and seminar 
classes, interview seminars, etc. The acquisition of basic technical 
skills, as well as the development of creative potential, is facili-
tated by conducting practical and laboratory work, which is given 
great attention at the university.

Use of Interactive Teaching Methods
These methods are focused on broad interaction of students not 
only with the teacher, but also with each other and on the domi-
nance of students' activity in the learning process. The construc-
tion of the educational process in college based on the reproduc-
tive method of teaching leads to the fact that college graduates 
take a long time to adapt, experience significant difficulties during 
their studies at the university. Therefore, we suggest the following 

lesson structure (Table 3).

Table 3: Structure of an Interactive Lesson

Lesson stage % of 
the 
time

Methodological 
goal

Sample methods

Stage 1
Motivation

5 % Focus your 
attention and 
arouse interest 
in studying this 
topic

• ”Blitz Ques-
tion“

• " Microphone“
• "Brainstorming 

session "
Stage 2
Announce-
ment of topics 
and tasks

5% Provide students 
with an under-
standing of their 
activities, what 
they should 
achieve as a 
result of the 
lesson

Through the epi-
graph, word, title

stage 3
Getting the 
necessary 
information

5% Instructing 
students to com-
plete a task

• Presentation of 
a homework 
assignment

• Getting to 
know the 
handout

• Mini-lecture
stage 4
Interactive 
task

60% Practical assim-
ilation of the 
material

• ”Aquarium"
• “Press”
• “Carousel”
• Stimulation
• The debate
• Workshop
• “Snowball”
• "Microphone”
• " Project pro-

tection”
• Working in 

small groups
stage 5
Summing up

25% Discussion
to consolidate

• the "Big Cir-
cle" material “

• Unexpected 
offer”

• “Snowball”
• “Creative task”
• “Project”
• “Press”

This is due to the fact that students initially assimilate the empiri-
cal knowledge and skills offered to them in a ready-made form and 
only then proceed to their generalization and application in various 
specific situations. For the development of creative activity of an 
individual, which is necessary for the implementation of successful 
cognitive activity, both in college and in higher education, the ed-
ucational process in pre-university educational institutions should 
be carried out using interactive methods within the framework of 
personal-oriented developmental learning technologies [25].

 Signs of competence in a focused lesson 



This approach assumes the need to ensure maximum activity of 
the student himself (involvement in project activities, performing 
situational tasks, participating in conferences, discussions, games, 
etc.) in the process of competence formation. This increases the 
level of professional competence and self-confidence as the basis 
for personal growth.

Involvement of University Teachers
In the educational process, it is stated that the organization of 
classes in fundamental and specialized disciplines by specialists of 
higher educational institutions contributes not only to improving 
the level of general education training and career guidance, but 
also ensures the effectiveness of adaptation of applicants to the 
conditions of higher education [26].

It should be noted, however, that currently there is practically no 
educational and methodological literature containing practice-ori-
ented situational tasks that allow you to form at this level of knowl-
edge and assess competence.

As the study showed, the effectiveness of improving professional 
competence in teaching" non-core " disciplines of the natural sci-
ence cycle in the system of continuing education is promoted by 
the following organizational and pedagogical conditions. 
• Continuity of the educational process, ensuring consistency 

between the goals, content, methods, forms and means of 
teaching at all levels. 

• Updating the content of education based on the principle of 
content-based profileness in teaching subjects of the natural 
science cycle in pre-university professional educational in-
stitutions, thanks to which an individual forms a system of 
professional knowledge and a value attitude to the process of 
cognition. 

• Modular-competence approach to structuring the content of 
natural science education in accordance with the characteris-
tics of the future profession of a specialist.

• Use of university forms of organization of the educational 
process, as well as methods that increase the level of inde-
pendent activity, develop independence, cognitive interest уin 
students.

• Sufficient material and technical base of the educational insti-
tution, ensuring the organization of training on a competence 
basis.

The Resolution of the President of Republic of Uzbekistan «On 
measures to improve the quality of continuing education and the 
effectiveness of science in the areas of "chemistry "and" biology 
"» solves some of the above problems for natural sciences [27].

Conclusion 
In conclusion, it should be noted that the organizational and ped-
agogical conditions discussed above for improving professional 
competence in the process of continuous natural science education 
are not the only ones, but, as practice shows, they are optimally 
combined and give a positive effect when studying chemistry not 
only in the "college – university" system but also in lyceums very 
effectively.

The results obtained taking into account characteristics of the 

study subjects can be applied to other objects of natural-science 
cycle (chemistry, physics, biology, etc.) and mathematics in mod-
elling continuous education systems have integrated various lev-
els of education, for example, "School-Lyceum– University " or 
"school – College – University".
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