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1. Introduction

B nanHO# cTathe mpejacTaBicHa HMH(POpMaIMS 00 HCIOIb30BAHMM WHTEIPATUBHBIX TEXHOJIOTHUH B
00y4YeHHH OWOJIOTHM B aKaJeMHUYECKHX JIMIEesX. Mcronb30BaHWE WHTEIPATUBHBIX TEXHOJIOTHH B
MPENoJaBAHUN OUOJIOTHH TOTOBUT MOYBY JJISl PAa3BUTHS WHTEIUICKTYAIbHOW AKTHBHOCTH ydallluXcs,
pPa3BUTHS MHTE/UICKTA, Pa3BUTHUS HAYYHOIO MHPOBO33PEHHS MPU (POPMHUPOBAHMHM KOMIICTCHIIUH,
CBs3aHHBIX ¢ Haykou.Keiic-craam, mMetos mpobd W OIMKOOK, MO3TOBOM IITYpM, TECTOBBIC 3aJIaHUS
(hOPMUPYIOTCS € LENBIO OLICHKH MOJYUYEHHBIX CTYICHTAMHU 3HAHUH, YMEHUH W KOMIIETCHIINH, HAyYHO-
TeXHUUYECKUX  KOMIICTCHIIMH, O00paboTku  uHGpOpMAIMKM, aHaJIW3a, CHHTE3a, CpPaBHEHUS,
a0CTparupoBaHusi, UCIOJIb3YEMbIX B MPENOIaBaHUU OMOJIOTUU.BBIIBUTAOTCS HJICH, YTO TOJBEICHHE
WTOTOB, 3aKJIFOUCHHE W HAXOXICHHE PEIlicHHs YIeOHOM MpoOIeMbl MTO3BOJIAT HAM BBIIBUHYTH HOBBIC
unen. KimoueBbiecoBa: Integration, competence, basic competence, technology, computer-based
education, traditional teaching, cognitive, conceptual, interoection, synectics, thinking.

The problem of forming competencies of students on the basis and science through the adaptation of
the country's educational system to the processes of sustainable development and modernization of
lash, the active application of innovative ideas, integ linked technologies to the educational process is
of relevant importance today. Structural measures are being carried out to form and further strengthen
the modern material and technical base of Chunonchi educational institutions, to benefit from it
wisely, which include high-performance training-laboratory, computer equipment and other
information and communication. Competence as a novelty in education does not arise at once. To do
this, it is required not only educators, but also students to simply apply knowledge in practice, to bring
their own abilities as a person to the surface, to overcome external and internal obstacles. In order to
implement a favorable strategy, it is necessary to ensure systematicity and integrality in all branches
of the continuing education system. It is up to the students themselves to solve this problem and
effectively implement knowledge integration. The issue of integration of Biological Science in
different areas of modern education in the field of teaching methodology and analysis of scientific
literature in the field of didactics is recognized as one of the pressing problems of the pedagogical
process. In particular, in the academic Lyceum and the general system of Secondary Education, the
creation of mechanisms for integrating subjects, the identification of its pedagogical and didactic
foundations and the solution of the problems of its implementation into practice are becoming a
requirement of the time.
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Integration is of great importance in the universe, in the life of society, in marriage and in production,
in education, from the microworld to the macroworld. Integration is a very broad concept of meaning.
In particular, the scientific worldview of the younger generation, the need for an integration process in
education in the formation of their ecological, information culture are noted by scientists around the
world. In pedagogical studies on ensuring interdependence in academic disciplines, it should be
viewed as an opportunity to have a pedagogical influence on the developing person, embodied as an
independent direction of research. Special attention is also paid to the educational significance of
inter-academic involvement in research carried out in recent years. In the pedagogical conditions in
which inter-educational communication is provided, it is necessary to highlight the place of the
teacher in the implementation of educational activities in the process of teaching.

An integrative approach implies the development of knowledge, skills, competencies and experience
taken from different disciplines, accounting, reliance, unification and competencies in times. In the
disciplines of the psychological category, all human-specific thought operations form a large number
of thought strategies as a holistic part of cognitive activity, and combine systems of different levels
and descriptions through synthesis. Integration is differentiated from the point of view of the holistic
synthesis of the parts that lie on the basis of the cognitive mechanism, as well as the strategies of
cognition, and as a result, the intended goal is achieved. On the basis of the extensive introduction of
science, technology, engineering, art, mathematics-based (STEAM) education in the world, the
implementation of integrative technologies in the process of teaching natural sciences, including
biology, the effective application of international assessment programs for the development of
natural-scientific literacy in students to the educational process, the introduction of "computer
education” into educational practice, it sets the task of implementing an integrative approach in an
information and educational environment. Integrated technological approaches serve to highlight the
general description of all social processes, as well as to determine their prospects. The process of
teaching biology in academic lyceums and general secondary schools follows the principle of
continuity in the study of the basics of science by students, integration of pedagogical and information
technologies in the organization and conduct of the educational process, today is a requirement of the
period. The application of integrated technologies in the educational process depends on a number of
didactic, methodological and cognitive factors. The process of formation of integrative knowledge is
formed on the basis of a cognitive, conceptual, integrative model in three directions.

Table 1: Directions of the process of formation of integrative knowledge

Cognitive Conceptual Integrative
Interoection-reader Conceptual-Tar of science Horizontal - disciplines
the perception of the knowledge hi aspect, evolution-on (physics, chemistry,
acquired on the basis of their development stage geography, biology).
individual capabilities with settings, experiments, modern Diagonal-inside the fan
integrative motives for their development trends (physics, biology, chemistry
own inner dun. and x.k.).
Synectics-a lay educational- Vertical tech:
cognitive activist carried out in pedagogical, information-
various disciplines communication
Yati conceptual cross-sectoral:
generalize the properties of nonotechnology,
traction. cybernetics, biophysics,
Coherence-integrative and biochemistry.

flexible didak tic processes are
basically one another of all
elementary principles in the
science of the technological
category
in sequence with scientific-
cognitive positioning.

Interoctionism is considered the student's acceptance of the knowledge he is mastering based on his
individual capabilities with integrative maotives into his inner world. The thinking of students plays an
important role in this process. In the formation of competencies regarding the base and science in
students, the thinking of the individual serves as an important basis. Thinking is considered a high
form of human mental activity, intelligence, conscious behavior, in this process, such as thought,
reflection, idea, hypothesis are formed in a person and are expressed in his mind in the form of
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concepts, judgments, conclusions. As a result of the processing, generalization of information
collected in memory, thinking arises conditions for predicting, predicting the development,
improvement of events. The use of integrative technologies in the teaching of biology prepares the
ground for the development of the scientific worldview of students ' mental activity, development of
intelligence, orientation towards conscious behavior in the formation of competencies on the base and
science. The test tasks, formulated with the aim of assessing the competencies of the case-stadi, amal
and hato, mental attack, acquired knowledge, skills and abilities of students, science, used in the
teaching of biology, make it possible to advance new ideas through information processing, analysis,
synthesis, comparison, abstraction, generalization, conclusion, finding a solution to an educational
problem.

Synectics is a generalization of the conceptual features of educational and cognitive activities carried
out in various disciplines. In certain types of activity, this process is also called “Integration”. In the
study of Biology in courses 1-2, a diverse body of knowledge merges into one scientific and cognitive
direction. Synectics-the ability to synthesize new qualitative knowledge of different plans (of different
quality and of different modalities). It did not have any general correlation of human abilities (river
flow, Human Flow, Information Flow, etc.k.) are based on their simulcast thinking in different
processes.. In the teaching of biology,natural science ideas, laws and concepts and methods of
scientific knowledge are used, which are interconnected in the fields of natural sciences: physics,
Informatics, chemistry, biology, geography, based on the content of the topic under study. For
Example, A Branch. In the study of the subject of the internal structure of the stem , the stem tapkibi
is characterized by its characteristics , with the science of chemistry, and in the study of its function,
the laws studied in physics are used. The use of knowledge, skills and qualifications learned by
students in the Natural Sciences in a new situation corresponds to the rules of Synectics.

Coherence assumes that integrative and adaptive didactic processes are largely scientifically-
cognitively located in sequence with each other of all elementary principles in the biological sciences.
Also, the development of Applied Sciences , the emergence of differentiation and integration
processes between disciplines as objective laws, requires the implementation of an interdisciplinary
connection between disciplines such as biology, chemistry and physics. Coherence is the movement
of small systems in consistency in the process of making the structures of new systems resistant,
orderly. In teaching, coherent integration is the most common type of integration in the learning
process in the current period. The coherent model is offered in general secondary education: in
integrated courses such as biology and chemistry , biology and technology , biology and physics. On
the basis of such integration, on the one hand, the formation of holistic visions of nature, culture and
the world of science is achieved, while on the other hand, learning time is saved. Such integration
makes it possible to study not only inter-biological disciplines (vertical), but also interdisciplinary
(horizontal) important natural-scientific and cultural phenomena synchronized, to highly intensify the
pedagogical process, to establish meaningful interdisciplinary connections, not to copy educational
material.

2. Conclusion

In conclusion, the use of integrative technologies in teaching biology in academic lyceums is
important in the development of students ' competencies on base and science, the implementation of
their theoretical knowledge into practice.
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