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Prospects of information-computer technologies in teaching biology

The article deals with the problems of information support of biology lessons as plans for the implementation
of a didactic approach to the development of the content of their technological composition of education, as it
makes it possible to use computer videos, multimedia presentations in the lesson, which allows students to
activate motivation and increase the effectiveness of learning. Today, the use of modern information
technologies in the educational process makes it possible to improve the quality of the presentation of
educational material and increase the effectiveness of training. The relevance of the study is related to updating
the content of education, setting the tasks of the methodological organization of information and computer
technologies in teaching biology. And a competent teacher is an important participant in the educational
process, and he cannot but take into account such an intensive improvement of information and computer
technologies in his work. The use of information and computer technologies makes it possible to significantly
expand and diversify the content of teaching in the assimilation of biological material by schoolchildren.
Information culture (literacy and competence) is the key to success.

Studies have shown that the practice of a biology teacher today includes active teaching methods using
information and computer technologies, which opens up new opportunities for developing students' cognitive
interest in the subject being taught.

The authors of the article consider the possibility and even the strategic necessity of using information and
computer technologies (ICT) in teaching biology, which allows solving the problems of computerization of
education from an organizational point of view and increasing the effectiveness of teaching.

Keywords: information and computer technologies (ICT), control and evaluation functions of the lesson,
integrative form of assessment, developed creative potential, information technologies of education, school
educational practice.

Introduction

In the current socio-educational conditions, information and computer learning technologies should take
a leading position. Particularly relevant is the question of definitions that pedagogically ensure the high quality
of the use of computer technology as an effective means of teaching schoolchildren on the basis of a subject-
oriented environment. A complex of areas of activity, which include information and computer technologies,
create new means and methods of managing technical means in the classroom, biologists and students freely
transfer and disseminate information.

Foreign scientists-practitioners in this direction talk about the impact on the process of including
computer technologies in the educational process of the world education system [1].

The computer is used at all stages of learning, they confirm this fact: when explaining, confirming,
repeating new material, monitoring the progress of the lesson, giving it a playful character, which allows
reaching a higher level of assimilation of the material, contributing to the educational and cognitive activation
of students [1].

Of particular importance is the analysis of modern practice of using computers to solve various
educational problems. Modern society sets a number of technological tasks for the teacher of biology: analysis,
systematization of information to solve the task [2].

Of particular importance is the analysis of modern experience in the use of information and computer
technologies for resolving ambiguous subject-educational problems. The modern educational system sets a
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number of technological tasks for a biology teacher to create a comfortable learning process: to analyze the
content of the subject as information, to systematize it to solve practical tasks [2].

The innovative introduction of ICT in biology lessons opens up the main target areas for the teacher,
requiring certain competencies to solve them. The most needed opportunity is to look for modern information
and computer technologies (ICT) to improve the quality of education. In this regard, a comprehensive renewal
of the general education school system defines new strategic directions for the teacher.

The most needed search capability is modern information and computer technology (ICT) to improve the
quality of education. In this regard, a comprehensive renewal of the general education school system defines
new strategic directions for the teacher.

Firstly, it is not only academic knowledge of the subject of biology, but also the formation of a
competitive personality. At each lesson, learning situations should be created that develop creative thinking,
initiative in the student's independent work [3].

The use of computers to ensure the individualization of the educational process allows the teacher to
control the learning activities of schoolchildren and more clearly observe the personal tempo of learning, as
well as the acquisition by schoolchildren, within the framework of student-centered learning, of the skills to
solve technical problems in the classroom. The gaming nature of computer technologies creates a comfortable
emotional environment in the learning space and increases the level of assimilation of scientific material in
biology, stimulates the process of critical reflection on electronic publications [4].

Experimental

The use of information computer technologies in biology lessons makes it possible to organize
independent group work in the lesson with the benefit of each member of the group and typologize the learning
process depending on the direction of the lesson topics [5].

Unlike conventional technical teaching aids, ICT with didactic support make it possible to fill in the
volume of ready-made, correctly selected practical tasks with the activation of students' actions in the lesson.

The objectives of the study include generalization and systematization of the applied methods of
information and computer technologies, methodological guidance of a biology teacher in organizing a lesson
and creating a lesson plan [6].

In the educational practice of the school, information and computer technologies can be used as follows:

- ICT as a means of teaching and controlling knowledge, skills and abilities;

- adjustment of the results of educational activities by means of computer design and organization of
educational activities;

- multimedia learning technologies are able to visually present educational material as a visual aid in
learning new ones.

Information support for biology lessons gives the teacher the opportunity to implement a fundamentally
new didactic approach to teaching, which greatly simplifies the work of the teacher and increases the
satisfaction of students' needs for the subject.

Without expanding the use of modern technical means in education, the future of education is impossible,
and the subject of biology in the school curriculum should have its own organizational, methodological and
content features, respectively, the “moment of introduction” of information and computer technologies [7].

This includes the reflective abilities of students in educational and cognitive activities. Each of the
selected criteria is characterized by a number of indicators (Table 1).

Table 1

Criteria and indicators of IR biology

Criteria Indicator
Cognitive Possession of knowledge in preparation for the subject of biology. Knowledge of heuristic

and logical methods for solving problems in biology of a research nature in the learning
process. Knowledge of the implementation of research activities of schoolchildren in the
process of studying biology.

Praxeological Possession of the skills that make up the content of biology training.

Acquisition of knowledge in solving biological problems. Experience in solving
biological problems

Possession of the experience of research activities by students in the process of teaching
biology.
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Axiological Attitude towards oneself as a subject of research activities.

Interest in the subject area “Biology”.

The importance of self-assessment of the results of solving biological problems. Self-
development of activity based on reflection.

Thus, the hypothesis of the experiment was confirmed that the development of the activity of students in
the senior classes contributes to the complex formation of the structure of cognitive, communicative and
organizational competencies in the use of information computer technology (ICT) [8].

Diagnostics of these skills was carried out by analyzing the effectiveness of its use.

Subject results are expressed in the following qualities:

- the ability to use the means of information computer technology (hereinafter referred to as ICT) in
solving cognitive, communicative and organizational skills and abilities.

The process of studying information and computer technologies should be designed in such a way that
each student is ready to build a set of competencies in time, design the most complete training program at a
certain level. Learning tasks are an integral part of learning, since it can be said that they develop the logic of
thinking and communicative activity. Sometimes they act as a means of maintaining the cognitive,
communicative and organizational skills of students in the study of the subject of biology [5].

In our study, we propose to consider the main results of the use of information and computer technologies
(ICT) in order to expand the range of abilities and interests of students in the biology lesson. In the online
survey methodology, there is no direct contact with students, which contributes to a completely new
communicative form of communication, which often reduces psychological discomfort and increases the level
of truthfulness of answers [9].

The main directions of the online survey help to achieve a real collection of information about the content
of the process being studied [10].

When compiling an online questionnaire, attention was paid to the types of questions, their order, the
form of presentation of meaning, the choice of the content of words. The most appropriate questions showed
signs of simplicity of wording, and the questions reflected direct, unambiguous content. And to start online,
the questionnaire was pre-tested on a small sample of respondents. We posed more complex questions at the
end of the questionnaire so that students would not emotionally react to the rest of the answers. Finally, the
guestions had a pattern of logic and consistency.

As an example, let us describe the reproductive level of IC-1 (Table 2).

Table 2
Reproductive level of formation of 1C-1 students in biology
Formation criterion Formation indicators Reproductive level
Assimilation of knowledge constituting the Demonstrates possession of a fragmented
content of the discipline of biology. knowledge of the subject (may be
unsystematic).
cognitive Knowledge of heuristic and logical methods for |Knows some scientific methods of
solving biological research problems. cognition, heuristic and logical methods
for solving the essence of biological
research.
. The skills that make up the content of biology. |Solves typical mathematical problems
praxeological -
with research elements.

The identified criteria and indicators make it possible to comprehensively assess the formation of the IC
components of students in biology. To assess the level of formation of IC in biology students, we used such
integrative technologies as: brainstorming (brainstorm), round tables (discussion, debate), case-study (analysis
of specific situations, situational analysis), master classes, business and role-playing games.

The main tool in the process of measuring and evaluating the 1C of worldview knowledge was the tasks
focused on competence, which we developed specifically for the high didactic potential of competence control.

On the one hand, they allow the subject of biology in the educational and cognitive activity of students
to create tasks in the form of research. On the other hand, they allow you to simulate situations related to
biological tasks in the lesson.
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The methodological basis for creating such biological tasks was developed by A.A. Verbitsky theory of
contextual learning [11, 12].

In accordance with this concept, competence-oriented tasks should be classified into two types: subject-
based research and educational-cognitive. The complex of the designated integrative technologies allows for
an objective, complete measurement and evaluation of the level of formation of the IC of worldview knowledge
in biology students.

It should be noted that the proposed approach to the assessment of research competencies, in our opinion,
can be used as the basis for the technology for assessing the competencies of school graduates in the format of
modern SES.

Criteria-based assessment technology is designed to develop the research competencies of the worldview
knowledge of senior students in teaching biology, their creative and research potential, creating the necessary
conditions for educational independence and orientation in the flow of scientific information. All this is
achieved by involving students in systematic reflection, determining the meaning of their actions.

Thus, the criteria-based assessment of worldview knowledge in biology is a system for assessing the
educational achievements of students, which consists in comparing the educational achievements of a teacher
with students according to clear criteria that are known in advance to all participants in the educational process.
The criteria correspond to the purpose and content of education, contribute to the development of research
activity of students [13].

The use of criteria-based assessment of worldview knowledge in biology also allows the biology teacher
to clearly understand the strategic goals and tactical tasks of education, and also helps students understand the
basic rules for using integrative technologies and learning objectives.

It is very important to understand the introduction of this integrative technology into the educational
process in order to avoid misunderstanding and erroneous reaction of students in the control of knowledge.

An important principle of integrative technological forms of education is the presence of criteria-based
assessment as a process of knowledge control by students who could not only see and know the criteria for
controlling their learning activities, but also directly participate with the teacher in the discussion of the
assessment of research tasks. To implement such interaction with students, the teacher may need the following
action plan:

- the topic, goals and objectives of the lesson are announced:;

- all students are encouraged to try to create conditions for assessing their debating skills.

This stage of the formation of research competencies can be done using the “Basket of ldeas” technique,
because all students in a certain sense “throw” research ideas into a common piggy bank. Further, all ideas are
analyzed by all students together with the teacher and priority learning tasks (criteria) are selected that should
be included in the topic. Each criterion is divided into levels of success.

The final step is to discuss the grading scale and translate the scores into a final grade.

The technology of integrative forms of education as a form of assessment according to certain criteria
takes time to be used in practice. When using these forms of teaching assessment, the teacher must comply
with the following general requirements:

- the work being assessed and the procedure for assessing it should allow the teacher and student to jointly
identify strengths and weaknesses, as well as to understand what the student can do to reduce their failures;

- evaluation is carried out in accordance with the general evaluation criteria for a specific subject group,
achievements for each of the criteria are identified separately;

- students know the assessment criteria that must be met before starting an assignment, and, if possible,
participate in descriptors and discussions for assessing assignments;

- students are given the opportunity to analyze their learning using assessment criteria and identify issues
that require special attention and improvement;

- interaction of teachers is organized to assess the work of schoolchildren in order to develop common
approaches to this process of research activity;

- evaluation of the work is carried out as objectively as possible, regardless of personal preferences and
dislikes, which is achieved by creating detailed topics consisting of criteria and descriptors for each of the
criteria.

Using the technology of integrative forms of teaching and assessment, the teacher changes the attitude of
students to the subject. When creating descriptors, each educational task is evaluated by a certain number of
points, which the student summarizes when completing tasks. As a result, the usual assessment is filled with
real meaning and content for the student.
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Thus, by analyzing the assessment of a certain aspect of the student’s activity with a certain number of
points, the teacher motivates the necessary aspect of the student's work. Of course, the effectiveness of this
assessment system depends on the teacher's willingness to organize and manage the educational process.

Monitoring and evaluation should motivate students to show interest in the subject of biology and strive
for students to improve their results. In this regard, when evaluating progress, the teacher should pay more
attention to the pace of student development, increase his desire for self-improvement and deepen his
knowledge in the field of education. The teacher must ensure that each student has equal access to the
foundations of their subject, based on broad and flexible biology teaching methods and tools for developing
students at different levels of biology education.

Pedagogical control serves as a tool for students to acquire new knowledge and master general educational
activities, the formation of adequate self-esteem and the need to motivate the individual to self-improvement.

Taking into account all the above rules, the practical application of the technology of integrative forms
of education as a system for monitoring and evaluating worldview knowledge in the subject of biology creates
fundamentally new conditions for teaching students, which in turn affects the formation of motivation, self-
esteem and personal qualities. emotional condition. At the same time, the growing role of reflexive factors and
self-control creates the basis for reorientation to internal motives.

A system aimed at interaction with the teacher and classmates may change the system of priorities and
values in the learning process, and may not affect the overall motivational relationships and create a favorable
emotional atmosphere in the classroom.

Results and Discussion

The experience of applying the methodology of integrative technological forms of education allows us to
draw conclusions about the culture of control and evaluation of students' knowledge in the way that this process
develops the skills of observation and self-control in older students; stimulates the implementation of
educational and cognitive activities; makes control “open” and understandable for all participants in the
educational process (students, parents, teachers).

This system of open control allows the teacher to focus on the student's progress, identify areas for
growth, highlight what can be learned, and all this makes the process humanized and focuses on the
development of the student, who is independent and responsible for their results.

Today in Kazakhstan, the modernization of the education system and its content is in full swing. This
process is accompanied by fundamental changes in pedagogical theory and practice [14].

Qualitative changes in any sphere of our life, and even more so in education, are impossible without the
formation of a new look at the place and role of the teacher in the educational process.

Without these problems, new goals and objectives may not be achieved, given the competence-oriented,
student-oriented, activity-based and differentiated approaches to teaching, with updated content and methods
in teaching, as well as new forms of assessment. Therefore, a modern teacher of secondary education has
essentially “updated” the content and methods of state educational standards, in order to accept changes,
software and didactic support of the educational process, teachers need to change the goals and methods of
training [15].

Particular importance in the updated program is given to the concept of integrative forms of education as
a form of control over the assessment of worldview knowledge. Much attention is paid to the study of the
assessment system by teachers in order to achieve the expected results. If the traditional school curriculum
uses a five-point grading system and the teacher has the right to decide for himself whether it will be four or
five, then the system of criteria-based assessment under the control of worldview knowledge in biology
requires a very open assessment, which is formative (without assessment) during the entire academic year, but
with feedback, and summative, which involves the final grade for studying the section and for the quarter.

Assessment should be for students, parents and teachers. Now it is important for the teacher to teach the
child and his parents feedback. That is, in a student's notebook, the teacher writes down what to look for. This
will help parents understand the situation of the child's educational process. The teacher, in turn, has an
excellent opportunity to accurately assess the progress of the student, because any task will be evaluated
formatively. These evaluation criteria are defined, and the students know these criteria, and then there is no
guestion why one received praise and the other did not.

Schoolchildren's learning outcomes require teachers to provide a comprehensive and objective
assessment of each child's achievement in achieving expected learning outcomes, his or her attitude towards
learning, and the dynamics of overall personality development.
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The application of biological problems causes an invariable response from students. Often schoolchildren
are instructed to select such examples themselves when studying various branches of biology. For example,
when studying mammals, students can name representatives that live around them, a similar situation for other
representatives of the animal world. One of the methods of stimulation is the comparison of scientific and
everyday interpretations of individual natural phenomena in the study of the discipline “Biology”. For
example, how does the duration of daylight hours affect the inhabitants of our planet. What happens to the
flora and fauna with the advent of spring or autumn? On the one hand, these are simple questions, but for
students these are full-fledged tasks that motivate them to get an answer [14].

To achieve the planned result, we used biological tasks. There are different types of biological tasks:

- “quiz” questions and tasks;

- tasks “for observation”;

- tasks like “guess who’;

- tasks “to establish connections”;

- tasks “for enumeration”;

- tasks “about functions”;

- tasks “about ways to solve”;

- tasks ““on the connection of the structure with the way of life”;

- tasks “for comparison”;

- tasks “for global communications”;

- integrated tasks.

Speaking about the types of biological tasks with technical innovations, it is worth using interactive
whiteboards, the main function of which is the demonstration and active work with all types of graphic and
text files and videos, the creation of an electronic lesson protocol. There are several types of interactive
whiteboards (Fig. 1):

Cognitive assessment

overcoming

emotional processing

Figure 1. A variety of interactive whiteboards

« Active whiteboard — connects to a power source and to a computer. Working with files is carried out
using a special stylus.

 Electromagnetic interactive whiteboard — works on the principle of passive electromagnetic
technology, which allows the use of special markers.

« Interactive whiteboard based on infrared scanning technology — a large display equipped with
infrared sensors, which can be operated either with a special stylus or just with your fingers.

To work with interactive whiteboards, special software is used, with which the teacher can add notes on
top of any image on the screen, focus students' attention on important details, use ready-made templates for
documents and lessons for teaching, import and modify various graphic objects.

It is assumed that in the process of assessment using these criteria-based technologies, the student will
gradually build up his own competence + potential and achieve the expected results at the level of “I am sure
that he can do it”.

Thus, in accordance with the competency-based approach, the development of the curriculum is assessed
through specific results that indicate the achievement of learning goals according to measurable and observable
criteria for monitoring and evaluation.

Biological tasks are an integral part of learning, as they develop logic, thinking, and creative activity. The
biological task is aimed at developing the logical thinking of students, and also helps to consolidate the studied
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material. In some cases, biological tasks act as tools for expanding the knowledge and research interests of
students, especially if their solution is assigned to homework [16].

Results and discussion

Let's consider the main results of the study, in which 23 students of the 10th grade took part.

As a result of the survey aimed at assessing the level of research interests as forms of initial research
competencies in the discipline “Biology”, at the ascertaining stage, the results presented in Table 3 were
obtained. In the process of conducting the study, some students found it difficult to determine answers, which
took them time (Table 3).

Table 3
The level of research interests in the discipline “Biology” at the ascertaining stage (%)
Level High % Medium % Low %
Number of students 18 40 43

The answers of the students showed the predominance of an average and low level of development of
research interests as forms of initial research competencies in the discipline “Biology”, a high level,
unfortunately, is represented by a low percentage (Fig. 2).

50
45
40
35
30
25
20
15
10

5

0

3
high medium low

Figure 2. The level of research interest in the discipline “Biology” at the ascertaining stage (%)

Thus, at the ascertaining stage, the need to intensify the use of knowledge, skills and abilities and the use
of information computer technologies (ICT) was identified (Table 2).

As part of the work carried out at the control stage, we carried out a re-diagnosis of the level of
development of cognitive, communicative and organizational skills and abilities in the application of
information computer technologies (ICT) in the biology lesson (Fig. 3).

Figure 3. The level of research interest in the discipline “Biology” at the control stage (%)

The number of students with a high level of development of knowledge and their application in the
biology lesson was 31%. 64% of students showed an average level and 3% showed a low level.

Conducting a comparative analysis of the results of the development of knowledge in biology and their
application of information computer technologies (ICT) to the educational environment at the ascertaining and
control stages made it possible to establish that the number of students with a low level of this indicator had a
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negative trend of 42%, which is probably due to the transition of these students to a higher level of control and
evaluation of their own knowledge of biology using information computer technologies (ICT) (Table 4).

Table 4
Comparative results of level diagnostics of research interests, ascertaining and control stages (%6)
Level High Medium Low
number of students % % %
ascertaining stage 18 40 43
control stage 32 66 2

Thus, the results obtained by us prove the effectiveness of the completed set of tasks on the use of
information and computer technologies (ICT), aimed at increasing the level of students' use of ICT in biology
lessons and increasing their level of knowledge, skills and abilities in the use of ICT.

So, based on the results of the study, the following conclusions can be drawn:

- the use of information and computer technologies (ICT) in a secondary school is an effective means of
developing motivational activity in the use of ICT and systematizing students' knowledge of the subject of
biology.

- the use of various forms of ICT and their inclusion in the system of biology lessons contributes to the
deepening of students' knowledge, since the studied material is considered in the context of a broader issue.
This, in turn, creates optimal conditions for obtaining knowledge in the system of interdisciplinary
connections. Work on these technologies not only preserves the structure of the general education cycle, fully
meets the requirements of the mandatory minimum content of education, but also:

- helps to increase cognitive interest in the subject;

- contributes to the growth of student achievement in the subject;

- allows students to express themselves in a new role;

- forms the skills of independent productive activity;

- contributes to the creation of a situation of success for each student.

ICT works for a particular student, and he takes as much as he can learn, works at a pace and with those
loads that are optimal for him. Undoubtedly, ICTs are developing technologies and should be more widely
integrated into the learning process.

Table 5
Requirements for the mandatory minimum content of training

Ne Temp loads Learning content
1. Use of electronic saving time in class

methodological materials |{immersion depth in the material

in school practice increased learning motivation

integrative approach to learning

the possibility of simultaneous use of audio, video, multimedia materials
2. The use of ICT in the value-semantic definition of students in the study of subjects of biology
classroom helps both the |new goals of education are being implemented

teacher and students in |organization of productive activities

learning activities formation of information literacy and competence

process customization

The effectiveness of educational and cognitive activity of students is increased by expanding access to
educational information and improving organizational forms and methods of teaching and visualizing the
information provided. Using ICT, the teacher is freed from reloading in time for teaching students and keeps
the increase in students' interest in studying the subject and doing homework, in the form of presentations on
a given topic.

Conclusion

The methods of using information and computer technologies (ICT) that we have chosen are by far one
of the most effective and necessary teaching aids, giving both the teacher and the student more freedom in
choosing methodological ways to fulfill the requirements of the curriculum. It follows from this that it is
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necessary to continue work in this direction, to achieve high results, to improve the quality of student
education.

The productivity of the practice is aimed at a system of work that will allow organizing a potential space
for interaction and cooperation between the teacher and students and conducting mutual control and self-
control.

Further, to draw conclusions affecting the activation of the cognitive activity of the individual make it
possible to create prospects for the process of globalization of integrated learning in the process of studying
biology and ICT into a single pedagogical process.

The use of information and computer support in biology lessons allows you to expand the possibilities of
teaching biology, organize the optimal combination of motivational and visual parameters of educational
material, and make the learning itself more individualized in general.

At the end of the study, we made final conclusions about the degree of impact of information computer
technologies on the system of general secondary education, since education acts, on the one hand, as a
consumer of information.

However, computer technologies have already proven their effectiveness in school education, in
combination with interactivity, offering various expressive means of displaying educational information, the
computer provides a qualitatively new level of education.

The use of information computer programs in biology lessons contributes to the formation of
students' learning activities in the lesson, as these technologies expand the possibilities for individual
development in teaching ICT, allow students to expand students' interest in the subject of biology, and
teachers to understand the methods and conditions for organizing interdisciplinary integration of biology
and computer science.
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C.E. [laxxan6aeBa, H.B. Manunosckas, P.X. Kypman6aes, C.JK. M6anynnaeBa, A.b. Kapabanaesa

OKpBITY Ypaici :xaFIaibIHAA HHTETPATUBTI TEXHOJIOTHAJIAP MEeH OKBITY opmasiapbl
ApPKbLIbI OKYIIBLIAPABIH IYHHETAHBIM/BIK OiTiM/IepiH KAJBINTACTBIPY

Maxkanazna 6uosorus cabakTapblH aKIIapaTTHIK KAMTaMachl3 €Ty MaCeesiepi OKBITY IbIH TEXHOIOTHSIIBIK Kypa-
MBIHBIH Ma3MYHBIH 93ipJieyre AUJaKTUKAIBIK TOCUIAL icKe achIpy JKOCHaphl peTiHAe KapacThIpbUIFaH, OUTKeH1
OyJ1 cabakTa KOMITBIOTEPIIiK BUICOIAP/Ibl, MyIbTUMEAUSIIBIK IPE3CHTALMsIap bl TalilalaHyFa Oonasl, SFHA
OyJ1 OKYIIBLTAPIBIH MOTUBAIUACKHIH OCIICEHAIPYTe jKOHE OKBITYIBIH TUIMILUTITIH apTThIpyFa MYMKIHAIK Oepei.
Byrinri tagna G6inim Oepy mporeciHae 3aMaHayd aKMapaTThIK TEXHOJOTHSIAPABl KOJNAaHY OKYy MaTepHaJIbIH
Oepy camachIH XKaKcapTyFa JKoHe OKBITYIBIH THIMIUITIH jKaKcapTyFa MYMKIHAIK ykacaiabl. 3epTTey/IiH 03eK-
TiNiri 6i1iM Gepy Ma3MyHBIH >KaHApTYMEH, OHOJIOTHSHBI OKBITY/Ia aKIapaTTHIK )K9HEe KOMITBIOTEPIIK TEXHOJIO-
THSIIap/bl 9ICTeMENTiK YHBIMAACTRIPYIBIH MIiHAETTEpiH KOIOMEH OaiIaHBICTHL. AJI cayaTThl Ilefaror OimiM
Oepy IpoweciHiH MaHBI3AbI KATHICYIIBICH OOJIBINT TAOBUIAIBI JKOHE O 63 KYMBICHIH/IA aKIapaTThIK XKoHE KOM-
HBIOTEPIIIK TEXHOIOTHSIIApIbIH OCBIHIAN KapKBIHIBI XKETUNIPLTYIH ecelke aaMay MyMKIH eMec. AKITapaTThIK
JKOHE KOMIIBIOTEPIIIK TEXHOJIOTUSIIAP bl KOJIIaHy OKYLIBLIAPIbIH OHONOTHSIIBIK MaTepHAaN bl Urepy OOibIHIIA
OKY Ma3MYHBIH €/19yip KEHEUTYTe )KoHE opTapanTaHIbIpyFa MYMKIHAIK Oepeai. AKIapaTThIK MoIeHHET (cayart-
TBUIBIK TIEH KY3BIPETTLIIIK) TaObICKA KETYIIH KeIiji. 3epTTeyaep KopceTKeHAeH, OYTiHri TaHaa OUoJIoTus My-
FaNiMiHIH TOXiprOeci aKmapaTThIK jKOHE KOMITBIOTEPIIIK TEXHOIOTUSUIAP/IBI KOJIaHa OTBHIPHII OKBITYIBIH Oel-
CEHJI 9JIiCTepiH KaMTHUABI, OYJI OKYIIBIIAP/BIH OKBITHUIATHIH MIOHTE TAaHBIMIBIK KBI3BIFYIIBLUIBIFBIH JaMBITyFa
JKaHa MYMKIHAIKTep amassl. Makaia aBTopiapbl OHOJIOTHSHBI OKBITY/1a aKIAPaTTHIK-KOMITBIOTEPITiK TEXHOJIO-
rustnapabl (AKT) koganyqplH MYMKIHAIT MEH TIiNTi CTPAaTETHsUIBIK KQKETTUIINIH KapacThIpFaH, Oy 6itimM Ge-
PYZi KOMITBIOTEPIICHIPY MaceesIepiH YHBIMAACTHIPYIIBUIBIK TYPFBIAAH IIENTyTe KIHE OKBITYIBIH THIMIUIITiH
apTTHIpyFa MYMKIHIIK Oepei.

Kinm ces3oep: axmaparThIK-KoMIbioTepitik TexHonorusmap (AKT), cabakteiH Oaxputay-Oaranay (yHKIUS-
napsl, OaranayJplH HHTETPATHBTI TYPi, JaMBIFaH MIBIFapMAIIBUIBIK dJIeyeT, OiTiM OepyaiH aKIapaTTHIK TEXHO-
JIOTHSAIIAPBI, MEKTETITET1 OKY TKipuoeci.

C.E. lllaxxan6aeBa, H.B. Manmunosckas, P.X. Kypman6aes, C.2K. Moanynnaesa, A.b. Kapabanaesa

IHepcnekTuBbl HHPOPMANMOHHO-KOMIIbIOTEPHBIX TEXHOJIOTHA B 00y4eHHH OMOJIOTHH

B crarbe paccMoTpeHb! mpobiemMbl HHPOPMALIMOHHOTO 00ECIIeUeH sl YPOKOB OHOJIOTHM KaK IIAHOB peau3a-
IIUY AUAAKTHYECKOTO MOJX0/a K pa3paboTKe CO/IepKaHUsl MX TEXHOJIOTHYECKOTO COCTaBa O0YyYeHUsI, TaK KaK
9TO JIaeT BO3MOXXHOCTH HCIIOJIb30BAaTh HA YPOKE KOMITBIOTEPHOE BHIEO, MYJIbTUMEMHHEIE IPE3EHTAI[UH, YTO
MO3BOJISIET aKTUBU3MPOBATh MOTHBAIHMIO yYAIUXCS W MOBBICUTH 3(QPEKTHBHOCTH 0OydeHHs. CeromHs wuc-
MONTB30BaHNE COBPEMEHHBIX WH(OPMAIIOHHBIX TEXHOJIOTHH B 00pa30BaTENbHOM IIPOIECCE MO3BOJISET
VIIy4IIUTh Ka4€CTBO MOJIa4d y4eOHOTO MaTepHraia ¥ MOBBICUTH 3PPEKTUBHOCTD 00yUYeHHUS. AKTYaJIbHOCTD UC-
CJIeOBaHMUS CBSI3aHA C OOHOBICHHEM COZIEp KaHMs 00pa30BaHMs, TOCTAHOBKOH 33/1a4 METOANIECKOH OpTaHH-
3a1y MHPOPMAIMOHHBIX U KOMITBIOTEPHBIX TEXHOJIOTHH B NPENoJaBaHUi OUOJIOTHH. A TPaMOTHBIN Tearor
— B@XKHBII yYaCTHUK 00pa30BaTENBLHOTO MPOIiecca, M OH HEe MOXKET He YUUTHIBATh CTOJIb HHTEHCHBHOE COBEp-
IICHCTBOBaHNE MH(POPMALMOHHBIX M KOMIBIOTEPHBIX TEXHOJIOTHI B cBoeil pabore. Mcnons3zoBanue nudop-
MAaIOHHBIX U KOMIBIOTEPHBIX TEXHOJIOTHH IO3BOJISET CYIIECTBEHHO PACIIMPHTL M Pa3HOOOpa3sUTh conep-
JKaHUe OOYUYEeHUs MO YCBOCHHIO OMOJIOrMYECKOTOo MarepHana IKoisbHuKamu. MHbopmanmoHHas KymnbTypa
(TpaMOTHOCTB M KOMIIETEHTHOCTB) — 3aJI0T ycrexa. McceioBanns mokasaiy, 9To MPpakTHKA yIUTest OHoIo-
THH CETOHS BKJIIOYAET aKTHBHBIE METO (bl O0YISHNS C HCHOI30BaHNEM HH(POPMAITOHHBIX U KOMIBIOTEPHBIX
TEXHOJIOTHH, 9TO OTKPHIBAET HOBBIE BO3MOKHOCTH JUISl PA3BUTHS IIO3HABATEILHOTO HHTEPECa yIAIINXCS K TIpe-
MOIaBaeMOMY TIpPeJMETy. ABTOPBI CTaTbU PACCMOTPEIH BO3MOXKHOCTb M AaXKe CTPATErMYecKylo HeoO0XOau-
MOCTh TNpPUMEHEHUs WH(POPMAIMOHHO-KOMIIBIOTEPHBIX TEXHOJOTHH B MpernoJaBaHWH OHOJOTUH, YTO
II03BOJIIET PELIUTh MPOOIEeMBbl KOMIBIOTEPU3ALMKY 00pa30BaHUs C OPraHW3AIMOHHOW TOYKM 3pEHHs U IO-
BBICUTH 3()(HEKTUBHOCTH 00yUEHHUS.

Kniouesvie cnosa: nuHopMannOHHO-KOMIBIOTEPHEIE TEXHOJIOTHH, KOHTPOJILHO-OIEHOYHbIEe (DyHKIMN ypoKa,
MHTETPATHBHAs (OpMa OIEHUBAHHS, Pa3BUTHIH TBOPUYECKHIT MOTEHINAI, HH()OPMAI[HOHHBIE TEXHOJIOTHH 00Y-
YeHUs, IIKOJIbHAask 00pa3oBaTeIbHas IIPAKTHKA.
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