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The development of functional literacy of students from specialized schools is currently relevant. The
aim of the study is to analyze the process of development of functional literacy and its component of natural
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science literacy in chemistry lessons in the conditions of implementation of shortened curricula in specialized
general education schools of the Republic of Kazakhstan. The scientific achievements of foreign and Kazakh
scientists on the identified problems were studied, on the basis of which conclusions were made about the
need to use the capabilities of the activity methodology. This necessity is a consequence of the observed
transformation of the education system in the country. The content of normative documents regulating the
system of general secondary education is also analyzed, according to which the chemistry teacher has the
right to independently determine the number of hours allocated to study, which gives the teacher of a
specialized school the opportunity to independently decide on the choice of ways to develop special
competencies of students within their subject. The requirements to the tasks related to the assessment of the
level of science literacy were studied, and as a result, the necessity of defining the competence-skill as a
parameter of competence was revealed. A table of matching skills (competencies) corresponding to tasks
with a description of their characteristics was completed. The authors came to conclusion that it is possible to
develop tasks that would ensure the development of competencies that include: scientific explanation of
phenomena, understanding of the features of scientific research.

Key words: education, functional literacy, scientific literacy, shortened curriculum, specialized
schools, key competences.

NMPEAMETHAA KOMMNETEHUWA YYALLMXCA CNELUNANTM3UPOBAHHDIX LLKON CvCOKPALI.IEHHOVI
YYEBHOU NMPOIrPAMMOW KAK YCNNOBME ®OPMUPOBAHUA ®YHKLUNMOHAINIBHOU TPAMOTHOCTHU
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XaceHosa M.T. — mazucmp ecmecmeeHHbIX Hayk, rpernodagamerib-3Kcriepm 8bicuiel WKOIbI
ecmecmeosHaHusi, Masnodapckull nedazoaudeckuli yHugepcumem um. Onkel MaprynaHa, e. lNasnodap,
Pecnybnuka Kasaxcmar.
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B cmambe paccmampueaemcsi akmyanbHOCMb passumusi hyHKUUOHanbHoU 2pamomHocmu oby-
Yaruwuxcsl Ha ypokax XUMuu 8 pamMmKax CoKpau,eHHoU rpoepammbl 0byyeHus. Llenbio uccrnedoeaHus 3aKiiio-
yaemcsi 8 aHanusle rpouecca paseumusi QyHKYUOHabHOU e2paMomHocmu U ee cocmaensouwel
ecmecmeeHHOHay4yHoU 2paMOMHOCMU Ha ypoKax XUMUU 8 yCrio8usiX peasu3ayuu COKpauwleHHbIX rnpoapamm
obyyeHusi 8 creyuanuauposaHHbIx obuweobpasosamersibHbix wkonax Pecnybnuku KaszaxcmaH. B xode
nposedeHusi uccriedosaHusi 6binu U3y4eHbl HayuYyHble mMpPyObl 3apybexHbIX U Ka3axCmaHCKUX Yy4YeHbIX 10
0b603Ha4YyeHHOU npobrieme, Ha OCHO8e KOMOPbIX cOesnaHbl 8bI800bI O HEOH6XOOUMOCMU UCM0/Ib308aHUSs
nomexyuana dessmenbHocmHol memodosnoauu. Takas Heobxodumocme rpodukmosaHa Habntodarowelics
mpaHcgopmayuel cucmembl 0by4YeHUs] U eocrumaHusi cmpasbl. Takxe 8 cmambe nposedeH aHasu3 co-
depxxaHuss HopMamueHbIX OOKYMEHMOo8, pearamMeHmupyruux cucmemy obuieaco cpedHe2o0 0bpa3osaHus,
CoeflacHO KOMmopbIM y4yumersib XUMUU 8ripase caMOoCmOsimesibHO onpederisimb Kou4ecmeo 4acos, omee-
O€HHbIX Ha u3y4YyeHUe mem, 4mo Gaem B03MOXHOCMb rnedazoay creyuanu3upo8aHHOU WKOMbI Pewums
sornpoc ebibopa riymeli pa3sumusi crieyuasbHbIX KOMIemeHUul oby4Yaroujuxcsi 8 paMkKax ceoezo rpedme-
ma. bbinu udydeHbl mpebosaHusi K 3a0aHUsIM M0 OUEHUBAHUK YPOBHSI €CmMeCm8eHHOHay4YHOU 2paMOmHO-
cmu, 8 pe3ynibmame ebisierieHa Heobxodumocmb ornpedesieHUs 8 Kadyecmee rnapamempa KOMIemeHmMHo-
cmu-ymeHusi. B xode uccnedosaHusi 6bina ebieedeHa mabnuya coomeemcmeusi yMeHuUl (KomrnemeHyud),
coomeemcmsyruwux UM 3adaHul ¢ onucaHuem ux xapakmepucmuk. ClenaH 6bI8600 O 803MOXHOCMU
paspabomku 3adaHul, kKomopbie obecrieqyusanu 6bl pasgumue KoMmremeHyuli K 4uciy KomopbixX
omHocumcs: Hay4Hoe o6bsCHeHUe 8/1eHUl, MOHUMaHuUe 0cobeHHocmel Hay4HOo20 Uuccriedo8aHus.

Knroyesblie crioga: obpasosaHue, hyHKUUOHaIbHas 2paMOmHOCMb, €CmecmeeHHOHay4YHas epa-
MOMHOCMb, COKpaweHHas y4ebHas npozpamma, crieyuasnuaupo8aHHbIe WKOSIbI, KITo4Ye8bie KOMIemeHyuu.

KbICKAPTbINTFAH OKY BAFOAPJIAMACbI BAP MAMAHOAHObIPbINTFAH MEKTENN
OKYLbINAPbIHbIH NBHAIK K¥3bIPETTUIIN ®YHKUNOHANODLIK CAYATTbUIbIKTbI
KAINbINTACTbIPY WWAPTbI PETIHOE
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memi, lNasnodap K., KazakcmaH Pecnybrnukachi.
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Makanada KbickapmbinraH oKy 6ardapnamackl asicbliHO0a xumusi cabakmapbiHOa OKywbinapobiH
yHKYUOHanNObIK cayammbifibifbiH 0aMbimyObiH e3ekminiai Kapacmbipbiiadbl. 3epmmey0iH Makcambi
KasakcmaH PecnybriukacbiHbiH MamaHOaHObIpbiiFaH xairbl binivM 6epemiH mekmenmepiHoe Kbickapmbiii-
faH oky 6arOapnamarnapbiH icke acblpy xardalibiHOa xumus cabakmapbiHOa OyHKUUOHanObIK cayammbi-
TIbIKMbl  XKOHE OHbIH XapamblibiCMaHy-fblfibiIMU - cayammbiibifbiH  0aMbimy rpoueciH manday 605bin
mabbinadsl. 3epmmey 6apbicbiHOa wemernodik XoHe Ka3akcmaHObIK FanbiMOapdbiH benzineHzseH npobnema
bolibIHWa fbinbiMu eHbekmepi 3epoeneHdi, onapObiH Hezi3iHOe Kbiamemmik adicHaMaHbIH areyemiH natda-
naHy Kaxkemminiai myparnbl KOpbimbiHObIIap xacanobl. MyHOal kaxemminik endiH 6inim 6epy xoHe
mepbueney XyueciHiH e32epyiHe balinaHbicmbl. Makanada xannel opma 6inim 6epy xydeciH pemmelmiH
HopmMamuemik KyxammapObiH MasMyHbIHa marnday xacarnobl, OFaH CaUKeC XUMUS MoHi MyFanimi MamaHOaH-
ObIpbinifaH Mekmer MyfanimiHe e3 noHi weHbepiHde binim anywsinapdbid apHalbl Ky3bipemminikmepiH
Oambimy xondapbiH maHday MacerneciH wewyee MyMKiHOIK 6epemiH HopcenepmeH 3epmmeyae 6eniHaeH
carammapdbiq caHbiH depbec aHbiKmayra KyKbirbi. XapambiibicmaHy-fblibIMU cayammabinbiK 0eHaeliH
baranay 6olibiHwa maricbipmanapra KolbinambiH mananmap 3epdeneHdi, HomuxeciHle Ky3bipemminik
napamempi-0ardbiHbl aHbIKmay Kaxemminiai aHbiKmarnodbl. 3epmmey 6apbicbiHOa onapdbiH cunammamarna-
pbIH cunnammal ombipbir, OardbinapdbiH (Ky3bipemmepdiH), onapra calikec marncbipmanapdbiH calikecmiai
Kecmeci wbirapbiidbl. Ky3bipemminikmiy damyblH KaMmamachki3 ememiH maricbipmariapobl 93ipsiey MyMKiH-
Oiei myparnbl KopbimbiHObI Xacandbi, on1apObiH KamapbiHa MbiHanap xamaodbl: Kybbiribicmapobl fbliibIMU
myciHOIpy, FbiibIMU 3epmmeydiH epeKWwesnnikmepiH myciHy.

TyliHOi ce30ep: 6inim 6epy, yHKUUOHaNObIK cayammblfiblK, XapambliibiCmaHy cayammblibifbl,
KbICKapmbiniraH oKy bardapriamacki, MamaHOaHObIpbiifaH Mekmenmep, Heaisai Ky3bipemminikmep.

Introduction. The expediency of studying the topic and its scientific novelty in this article is the
problem of developing functional literacy of students from specialized secondary general education schools
with a Shortened Curricula of the Republic of Kazakhstan. Our research on studying the works and
experimental activities of scientists U.A. Ospanova, G.G. Gafu, M.A. Baimakhanbetov, E.B. Asanbayeva,
M.M. Slyamkhan showed that to solve the problem it is necessary to use the potential of activity
methodology [1, p. 37; 2, p. 136; 3, p. 263].

The purpose of our work is to analyze the process of development of functional literacy and its
component of natural science literacy in chemistry lessons in the context of the implementation of reduced
training programs in specialized secondary schools of the Republic of Kazakhstan. Achieving the goal is
possible by solving a number of tasks. Among them: to identify the features of the organization of work on
the development of functional literacy of students and its important component of natural science literacy, to
determine the place of chemistry lessons in this process, to consider ways to optimize this process based on
the use of the potential of activity methodology. To present ways and means of solving an important
methodological problem.

The relevance of the work lies in the problem of decline the level of formation of functional literacy in
students from specialized schools with a shortened curriculum and the analysis of the potential of
educational programs of the general secondary education system in the conditions of implementation of
reduced programs of specialized schools on the example of teaching chemistry. In these schools, in addition
to general education disciplines, students are engaged in other vocationally-oriented activities aimed at
developing students' giftedness in music or sports. The contingent of students in these educational
organizations have creative or physical potential, which should also be developed through additional
specialized workloads.

The novelty of this research is consisted of in the analysis of shortened educational programs on
chemistry in the conditions of specialized general education school for the reflection of learning outcomes
that ensure the development of functional literacy and its component of scientific literacy, as well as in the
development of practical recommendations for successful work in this direction.

The theoretical and practical significance of the research lies in determining the optimal conditions for
the development of functional literacy and its component of natural science literacy of a student of a
specialized secondary school in the conditions of implementation of abbreviated chemistry programs.
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In certain historical periods, there is a change of scientific paradigms. Scientists associate this with
cyclical processes that have received the capacious name "industrial revolutions". As research shows, it is
based on a fundamental phenomenon — the process of cognition. The human community is in search of new
ways, for this it needs important skills, among which practice-oriented ones are of key importance. Thus, at
present, "it is important not so much to have knowledge as such, as to have certain personal characteristics
and be able to find and select the necessary knowledge at any time in the huge repositories of information
created by mankind" [4, p. 84].

It is important to be competent, while competence is a complex consisting of knowledge -
understanding, knowledge — action, knowledge — values, motivation [5, p. 25].

Functional literacy acts as a tool that allows you to be competent to use the acquired skills and
abilities at a high level of motivation. Accordingly, the subject who transmits vital knowledge should aim to
form a personality "capable of navigating in modern society, capable of responding to various demands of
time" [6, p. 99].

In the vast arsenal of scientific and terminological apparatus of modern pedagogical research, the
theoretical justification of the personal-activity approach in teaching also deserves attention. This theory is
actively developed in the works of B.G. Ananyev, L.S. Vygotsky, K.B. Zharikbaev, I.A. Zimnaya, R.M.
Koyanbaev, V.S. Lazarev, A.K. Markova, S.L. Rubinstein, V.V. Serikov, L.S. Syrymbetova and others.

The researchers come to the conclusion that it is necessary to conduct "an analysis of the process
from the standpoint of activity methodology" [7, p. 99].

At the forefront is the organization of the process of "appropriation" by students of the content of
acquired knowledge. The task of the teacher is to moderate this process using a possible and acceptable
range of didactically based forms of work. The search and implementation of new methods of working with
students is becoming an urgent need for participants in the modernized system of education and upbringing.

Thus, the idea of humanization of education is actualized, based on the recognition of a person as a
"supreme value" [8, p. 176]. At the same time, the requirements are imposed on the person himself to be a
person who has education — a decisive life value. Orientation to the personality manifests itself in
determining the interests of the personality itself as a priority, it is implemented through appropriate
technologies of training and education [8, p. 27].

The issue of the development of functional literacy is actively considered in the research of modern
scientists. As a working definition, the following definition is adopted: "Functional literacy is the level of
education that can be achieved by students during their studies at school, and assumes a person's ability to
solve standard life tasks in various spheres of life" [9, p.5].

Undoubtedly, it was important for the results of the study to study the process of formulating goals and
expected learning outcomes that enable the development of functional literacy of students in chemistry
lessons. A special place is occupied by the subject study of the system of work of chemistry teachers
working in specialized secondary schools (music, sports, art). At the same time, it was taken into account
that according to regulatory documents, a "content line" was defined for the discipline "Chemistry" in
secondary school, which "provides students with an understanding of the essence of chemical phenomena
and processes occurring around and encourages them to lead a healthy lifestyle; provides an opportunity to
use chemical knowledge to choose quality products and products in daily in practice, improving the quality of
daily life" [9, p 7].

Research methodology. During the research, a wide range of general scientific methods was used,
the leading of which is the analysis of literary sources recognized by the scientific community as well as
regulatory and legal documentation in order to highlight key arguments, data and conclusions related to the
issues under study.

Research results and discussion. Specialized schools occupy a special place in the system of
secondary special education. Specialized schools include schools — gymnasiums, lyceums for gifted children
or narrow orientation, for example, physics and mathematics, chemistry and biology, language and others.
However, in addition to them there are also musical, sports, correctional, each of which has its own specifics.
Out of 134 specialized schools, 6 work in music and aesthetics, 5 — in military-sports, the rest in natural-
mathematical, social-humanities and other directions [10]. As a rule, they are organized and function in order
to implement training programs that are aimed at developing certain skills. The field of our research included
such specialized schools as music and sports. As part of the development of the course of the discipline
"Chemistry" in these schools, in-depth study of the subject is not provided, the standard curriculum does not
belong to the category of invariant.

According to the state compulsory educational standard, the content of basic secondary education in
the Republic of Kazakhstan is "the composition, structure and volume of the content of basic secondary
education, subject to compulsory study in educational institutions, regardless of their type, type and form of
ownership, as well as the language of instruction" [11]. Accordingly, students of specialized music and sports
schools master a chemistry course, the content of which does not differ from the content in other schools,
the curriculum of which does not involve in-depth study of this subject.
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The discipline "Chemistry" in the program of basic secondary education belongs to the educational
field "Natural Science". This field provides "formation of functional knowledge and skills, skills of planning,
analysis and processing, interpretation, systematization, work on the algorithm, improvement of research,
experimental skills, evaluation and formulation of conclusions; deepening the understanding of the
fundamental concepts, theories and principles underlying the modern natural science picture of the world,
methods of scientific knowledge of nature, global and local problems of mankind on the basis of a
comprehensive study of nature, economics and society, etc." [12]. Accordingly, for this study, the content of
the concept of functional literacy is important in accordance with the field of cognition.

The program document "Quality Education — Educated Nation" presents the goals and objectives of
the functioning of the education system of the Republic of Kazakhstan, describes the main indicators of the
implementation of the program [13, p. 189]. Along with this, an instructional and methodological letter "On
the peculiarities of the educational process in secondary education organizations of the Republic of
Kazakhstan" is developed annually and sent as a guide. We have considered a similar document regulating
the process of education and training for the 2022-2023 academic year. This document defines the features
of teaching the subject "Chemistry" for grades 7-11. At the same time, the implementation of standard
curricula is ensured, which reflect the content of basic knowledge of "the subject, sections, topics studied
and issues under consideration within the framework of topics, a system of learning goals, a long-term plan".
It is stipulated that "the right to distribute the number of hours between sections is granted to the teacher, but
the educational material must be fully studied in the specified quarter" [13, p.189]. Thus, each chemistry
teacher can vary the number of hours that are allocated to mastering "difficult" and "easy" topics in the
classroom. The teacher's decision depends on the specifics of the existing educational and cognitive
process, the peculiarities of its course.

In our opinion, this makes it possible for the teacher of a specialized school to determine what is a
priority for students (athletes, musicians, artists), which sections will enable the student to apply knowledge
on the subject of chemistry for professional growth, contribute to the development of his special
competencies.

It is well known that natural science literacy is formed in chemistry lessons. Scientists of foreign and
Kazakh scientific and methodological schools are engaged in the study of the subject and content of natural
science literacy. In this regard, it is important to determine the place of the development of functional literacy
in the system of studying the disciplines of the natural science cycle. The analysis of scientific research on a
given problem allowed us to conclude that the main components of functional literacy are the following
competencies: the ability to solve practical problems using the acquired knowledge, skills and competencies.
At the same time, they must demonstrate their competence in various real life situations. The development of
tools through which the formation of functional literacy is monitored is based on approaches that are
reflected in the PISA (Programmer for international Student Assessmen) studies. The components of
functional literacy include the following: mathematical literacy, reading literacy, natural science literacy,
financial literacy, global competencies and manifestations of creative thinking ability. Each of the
components is defined as the ability of the student to act and be in harmony with the surrounding world in the
process of solving various life tasks. A detailed analysis of the processes of assessing the quality of
knowledge within the subject area under study is reflected in the TIMSS (Trends in Mathematics and
Science Study) — a monitoring study of the quality of mathematical and natural science education, developed
by the International Association for the Evaluation of Academic Achievements IEA. According to scientists, in
order to assess the level of development of functional literacy, it is necessary to initially organize teachers'
training on how to develop various classes of educational tasks and apply methods of forming successful
strategies for their solution [14, p.120]. Let us turn to the issue of the formation of natural science literacy,
since it is at chemistry lessons that the tasks of this direction are solved. According to the definition, natural
science literacy is the ability of a person to take an active civic position on socially significant issues related
to the natural sciences. Consequently, a scientifically literate person has the ability to participate in the
discussion of problems related to natural sciences and technologies. This individual needs to possess the
following competencies: Among them, such as scientific explanation and understanding of the main features
of natural science research, interpretation of knowledge obtained during training, data and the use of
scientific evidence for subsequent conclusions. The requirements for tasks to assess the level of scientific
literacy should be based on the ability to solve real life situations. A typical block of tasks includes a
description of a real situation, presented, as a rule, in a problematic way, and a number of task questions
that are related to the resolution of this situation. Tasks are classified according to many parameters. It is
proposed to consider such a parameter as competence or skills. An equal sign is placed between these
concepts, since according to studies of the second half of the 20th century, the generally accepted "skills"
meant the content of the modern concept of "competence”. In particular, in the works of S. Rubinstein notes
the presence of "automated actions and operations that merge into a single, holistically flowing act, called
skill" [15, p. 10].

The types of competencies to be assessed and their corresponding tasks, their characteristics are
presented in Table 1.
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Table 1 — Relationship between competences and tasks for their mastering.

Type of competence

Evaluated competence

Characteristics of the training task

Scientific explanation of
phenomena

Apply to explain a scientific
phenomenon
Recognize, use, and create

models and representations
Predict and justify a prediction
Explain the operation of a
technical structure or technology

Description of a standard situation using
program material

Description of a non-standard situation
Justify the further development of events
Summarize the scientific knowledge of the
presented technical design or technology

Understanding the
characteristics of
scientific inquiry

Understand the purpose

Evaluate the way of scientific
knowledge

Produce a hypothesis
suggest ways to test it.
Describe and evaluate ways to
ensure the validity of data

and

Clearly formulate the purpose

Formulate the idea of the research, the
stages of the research

Formulate and suggest possible ways to
test the hypothesis

Characterize certain elements of the study
that ensure its reliability

Interpreting data and
using evidence to draw
conclusions

Analyze, interpret

Transform data

Recognize evidence and reaso-
ning in scientific text

Evaluate arguments and evidence
from a variety of scientific sources

Formulate conclusions based on data
interpretation

Transform the presentation of scientific
data

Characterize types of scientific texts:
proof, reasoning, assumption

Evaluate the correctness and persuasive-
ness of statements from various scientific
sources

Based on the presented table, it is possible to determine the goals and specific tasks of the
educational process in secondary school at chemistry lessons. It seems possible to develop tasks that would
ensure the development of competencies, which include: scientific explanation of phenomena,
understanding of the features of scientific research; interpretation of data and the use of evidence to draw
conclusions. Tasks for the formation of competencies-skills are represented by competencies that are
supposed to be possible to evaluate. To master the competencies, it is proposed to develop tasks that must
meet certain characteristics.

The basic concept taken as a basis in this study is that natural science literacy involves solving real
problems in real time. Thus, the principle of personality-oriented learning is realized, which is considered as
the basis of the organization of the educational process, as a way of its intensification.

The peculiarity of this approach is that there is a process of "appropriation" of the content of acquired
knowledge. From the very beginning, the student includes the full potential of his activity aimed at developing
the main groups of professional and social competencies in the conditions of using a didactically based
combination of individual and joint forms of work.

Thus, it can also be stated that modern education is characterized by a tendency of depersonalization
(withdrawal of the teacher from the educational process), which manifests itself in technological and
postmodern pedagogical directions. These directions are pedagogical projections of the corresponding
philosophical and ideological orientations in world culture.

Conclusion.This study presents an analysis of the situation of the development of functional literacy
of students in chemistry lessons within the framework of a shortened training program.

In the course of the study, it seemed important to analyze the regulatory and legal documentation that
regulates the system of general secondary education of the Republic of Kazakhstan. The analysis of the
content of normative documents regulating the system of general secondary education in terms of ensuring
the results of training for the development of functional literacy in terms of its component of natural science
literacy in chemistry lessons within the framework of a shortened training program makes it possible to
determine the main trends in the planning of the educational process in this direction. It is important that,
according to the normative documents on the organization of the educational process of secondary schools,
the chemistry teacher has the right to independently determine the number of hours allotted for the study of
topics that allows the teacher of a specialized school to decide on the choice of ways to develop special
competencies of students within their subject.

The idea of the need for the development of functional literacy of students, which is the key to the
readiness of the individual to live in a changing reality, is confirmed, since it is declared as an important
component of the basic competencies of the individual. Along with this, an important methodological problem
of finding ways and means of assessing the formation of natural science competence of students in
chemistry lessons is being solved.
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The analysis of scientific researches to determine the content and objectives of the formation of
natural science literacy allowed us to determine that natural science literacy is the ability of a person to take
an active civic position on socially significant issues related to the natural sciences.

Along with this, the requirements for tasks for assessing the level of natural science literacy were
studied, as a result, the need to determine the ability as a parameter of competence was revealed. In the
course of the study, a table of matching skills (competencies), corresponding tasks with a description of their
characteristics was derived.

Based on these data, it is possible to determine the goals and specific tasks of the educational
process in secondary school at chemistry lessons. Accordingly, it is concluded that it is possible to develop
tasks that would ensure the development of competencies, which include: scientific explanation of
phenomena, understanding of the features of scientific research; interpretation of data and the use of
evidence to draw conclusions. Tasks for the formation of competencies-skills are represented by
competencies that are supposed to be possible to evaluate. To master the competencies, it is proposed to
develop tasks that must meet certain characteristics.

In this way, the natural science literacy involves solving real problems in real time and at the same
time the principle of personality-oriented learning is implemented. Modern education is characterized by the
tendency of depersonalization (withdrawal of the teacher from the educational process), which manifests
itself in technological and postmodern pedagogical directions.
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