How to Cite: Yaroshenko, O.G. (2021) Chemistry Textbooks as a Means of Supporting Cognitive Activity of General Secondary
Education Students. Bulletin of the University of Karaganda — Chemistry, 102(2), 105-114. https://doi.org/10.31489/2021Ch2/105-114

UDC 372.854: 54 (075.8) https://doi.org/10.31489/2021Ch2/105-114

0.G. Yaroshenko”

Institute of Higher Education of the National Academy of Educational Sciences of Ukraine, Kyiv, Ukraine
(*Corresponding author’s e-mail: yaroshenko_o@ukr.net)

Chemistry textbooks as a means of supporting cognitive activity
of general secondary education students

The article is devoted to such new direction of research as creating textbooks that provide competency-based
approach to teaching Chemistry. A brief description of the results of the analysis of scientific literature on the
research topic is presented. Based on them, it was concluded that it is necessary to develop a concept for creating
Chemistry textbooks that would allow realizing the competence potential of academic subject.. The main pro-=
visions of the author's concept are stated. According to them, the textbook should equally present its content
and procedural components, which can ensure the formation of students’ key and subject competencies. The
author’s rubrication of the textbooks is presented: “After mastering the material of the unit, youwill be able...”,
“Remember! Pay attention!”, “Chemistry is life: a naturalist’s page”, “Briefly about the main thing”, “Erudite
page”, “Work in groups”, “We work with media sources”, “We know, we understand’?, and “We apply”. The
design of the units is briefly described. The embodiment of the conceptual provisions.in scheol Chemistry
textbooks for grades 8—11 created by the author is revealed on specific examples:
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Introduction

New goals and content of complete general secondary education in Ukraine require the creation of mod-
ern educational books, among which textbooks are of main importance. Even the rapidly developing electronic
teaching aids just supplement textbooks, contribute to the implementation of their functions, but in no way
replace them. Currently in pedagogy there is a'need to develop new approaches to the creation of textbooks,
including Chemistry ones.

According to the Law of Ukraine “On Education”, achieving the goal of secondary education “is provided
by the formation of key competencies‘needed by every modern person for a successful life” [1]. According to
the new paradigm, the content of teaching Chemistry “retains the time-tested basic core necessary for students’
education and development; reveals. the general cultural, humanistic nature of natural science knowledge; is
based on leading worldview ideas of natural science” [2].

The competence-based approach was introduced in Ukrainian schools not long ago, but it has proved to
be modern and effective. Therefore in the Chemistry curricula improved in 2017 it is noted that the main task
of school chemistry education “is to form key and subject competencies by means of the academic subject.
They also ensure developing students’ values and worldview, which determine their behavior in real life situ-
ations” [1]. One of the characteristic features of these programs in comparison with the previous ones is the
expression of learning outcomes in terms of competence. In the program section “Expected results of educa-
tional and cognitive activity”, the main learning outcomes indicate the components of students’ subject chem-
ical competence to be formed: cognitive, activity and value. On the one hand, it is helpful for the authors of
textbooks, since the circle of results in which the textbook plays an important role is outlined. But, on the other
hand, in view of the fact that “thorough pedagogical research on the definition and justification of the compe-
tencies of modern textbooks, the allocation of requirements for the textbook as a comprehensive information
model and learning tool in the context of implementing a competency-based educational approach” [3: 37],
each author or group of authors have to theoretically substantiate the conceptual provisions of the textbooks
they create.

The object of the research is the means of teaching Chemistry, and its subject is the structure, content,
and methodological apparatus of a modern Chemistry textbook for students of general secondary education.
The purpose of the article is to reveal the author's concept of creating modern Chemistry textbooks for students
of Ukrainian schools. The tasks of the article is to substantiate the concept of creating a modern Chemistry
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textbook; describe the structure of the author’s Chemistry textbooks; confirm implementation of provisions of
the concept by examples from Chemistry textbooks for pupils of 8-11 classes.

The article is structured as follows: a brief description of the results of the analysis of scientific literature
on the research topic; statement of the main provisions of the author's concept; description of the structure of
the textbooks created on its basis; specific examples from the Chemistry textbooks created for students of
grades 8-11 [4-7].

Methods and Materials

Taking into account the peculiarities of the research, methods of analysis of literature sources and gener-
alization of the results were used; analysis of documents (curricula, programs, educational standards) was
done. Induction and deduction, studying the experience of creating textbooks, conducting a search and peda-
gogical experiment were applied. The materials used in the study were school Chemistry curricula, Chemistry
textbooks by domestic and foreign authors, as well as statistical data of the Ministry of Education.and Science
of Ukraine on the testing of school textbooks. Quantitative (in %) indicators of students; teachers, and parents’
satisfaction with school Chemistry textbooks recommended by the Ministry of Education and Science of
Ukraine for use in the educational process were taken into account.

Results and Discussion

In the study state documents regulating secondary education, recent scientific.publications by Ukrainian
scientists on similar research topics (E. Baranovskaya, Y. Kodlyuk, O. Topuzov, etc.) served as a reference
point in the development of the concept of creating textbooks on Chemistry ona competency basis. As the
analysis has shown, Y. Kodlyuk has been studying the problem of textbaoks for primary school children for a
relatively long time. In one of the latest publications by the researcher:[8], attention was focused on the infor-
mational, developmental, educational and motivational functions of a modern textbook for younger students.
A. Polyakova listed the following didactic features of a school textbook: “functional features, the nature of the
reflection of the content of education, structural features, and the technology of presentation of the means of
guiding the cognitive activity of students” [8: 284]. We share the researcher's views on a school textbook as
“a type of educational literature that represents knowledge and activities in a particular subject in accordance
with state educational standards and curriculum requirements, taking into account the characteristics of this
subject (its dominant function), type of school, age characteristics of students and is based on the dominant
concept of learning” [8: 285]. In our opinion, this definition, on the one hand, has accumulated the classical
views on the textbook developed in the 70s-80s of the twentieth century (Y. Babansky, I. Lerner, N. Skatkin,
V. Kraevsky, etc.). On the other hand, such an interpretation makes it possible to supplement and clarify the
definition of a textbook in accordance with the ongoing transformations in education. In view of the above
mentioned, application of the competency-based approach in the educational process is considered the domi-
nant concept of modern education. Y. Kodlyuk emphasized that the textbook “is a kind of scenario for the
future learning process, as it captures not only the content of the subject, but also the main methodological
approaches to its teaching, individual teaching methods (e.g., questions to analyze illustrations; samples of
algorithms, instructions; sample records; instructions for doing practical tasks, etc.)” [8: 290].

The development of the main provisions for the creation of textbooks outlined by Y. Kodlyuk can be
found in the publications of E. Baranovskaya and O. Topuzov. In particular, E. Baranovskaya pointed out that
“the school textbook has to perform cultural, ethical and humanistic, reflective, personal and developmental
functions in addition to its basic functions” [9: 10]. In the researcher’s opinion, it is important for modern
textbooks to focus on “humanitarian content of social sciences and humanities and to strengthen the humani-
tarian component in the content of the natural and mathematical cycle” [9: 6].

The following opinion of O. Topuzov seems to be constructive: “In order to create conditions for the
formation of these components of personality competence in the process of learning the content of education,
it is necessary to develop and implement an appropriate apparatus for learning, which creates additional burden
on the non-textual component of the textbook™ [3: 39]. Equally important is the view of the researcher that “a
modern textbook, built on the competence basis should provide for the possibility of using a variety of organ-
izational forms and methods of teaching and enrich their arsenal. In particular, it must create conditions for
student self-educational activities” [3: 39].

Stara, M. Chval, K. Stary pointed out the importance of high-quality school textbooks not only for school-
children and teachers, but also for students of higher teacher education institutions [10]. They explained it by
the fact that it is sometimes difficult for students in pedagogical practice to fully select educational material,
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independently develop a methodology for its presentation, and test the knowledge acquired by schoolchildren.
Therefore, student teachers often fully focus on the layout of textbooks and follow it.

It is known that the central link of educational activity is assimilation of knowledge as “complex intel-
lectual activity of a person, including all cognitive processes (sensory perceptual, mnemological), providing
reception, semantic processing, preservation and reproduction of the received material” [11].

Therefore, a textbook should perform different functions and at the same time be accessible for perception
and understanding.

Based on the study of the researchers’ interpretations of the creation and content of textbooks correspond-
ing to the new paradigm of education using a competency-based approach, the following conclusions were
made:

* a textbook is a leading and multifunctional teaching tool;

» educational material, teacher activities, and student activities are a kind of equilateral triangle that de-
termines the content of the school textbook.

That is, conceptually, a textbook should equally represent the educational material, students” activities
and teacher activities, remaining an important educational book for students.

Based on the above-mentioned, the content of a textbook is made up of educational material that reveals
the core knowledge from various branches of Chemistry, selected and adapted for studying at school.

According to V. Beilinson, the basic and guiding function of textbooks is informational. “A textbook
embodies the content of the academic subject and provides a minimum of means for.its complete assimilation”
[12: 34].

As the analysis of the research sources has shown, a school textbook is a multi-functional tool of teaching
and learning, which, in addition to the informative functions, provides:

— motivation to study chemistry;

—a holistic model of the educational process;

—alogical and clear presentation, a thorough explanation of the new material based on a sufficient num-

ber of facts and illustrations;

— support for the educational process at all its stages: perception, memorization, application, assessment;

— conditions for the optimal use of individual, group and class educational activities of schoolchildren;

—an individual construct of the cognitive activity of each student;

— formation of cognitive skills and the ability to work with educational literature and other information

resources;

—a methodological guideline for.teachers.

V. Beilinson gave a clear explanation of the methodological purpose of a textbook: “not only students'
activity is programmed in a textbook, but:also the supposed activity of a teacher. A textbook not only provides
material for teaching, but also-defines the basic and main features of the method of working with it, guides the
course of learning” [12: 39].

We are far from thinking that Chemistry textbooks should replace collections of problems and exercises
(there are a number of manuals for that), or be book for reading on the subject under study. It has to correspond
to its purpose. The main requirements for textbooks are: a) to correspond to the cognitive capabilities of stu-
dents, which means to be available for their perception; b) to have a perfect methodological apparatus, which
is easy for students to understand and convenient for a teacher to work with; c) to be of developmental nature,
that is, provide the material for the performance of mental operations (analysis, synthesis, comparison, gen-
eralization, classification and others; d) to foster independent mastering of the educational material by students.

It is alsodimportant for textbooks to meet the basic assessment criteria. Concerning the issue, J. Papajani
pointed out, “Evaluation checklists should have some criteria pertaining to the physical characteristics of text-
books such as layout, organizational, and logistical characteristics. Other important criteria that should be in-
corporated are those that assess a textbook's methodology, aims, and approaches and the degree to which a set
of materials is not only teachable but also fits the needs of the individual teacher's approach as well as the
organization's overall curriculum” [13: 8]. Due to the indicated multi-functionality, textbooks provide the im-
plementation of the competence-based approach.

Let us reveal how the stated conceptual provisions were embodied in the school Chemistry textbooks
designed by the author of the article. Initially, the author's heading of units was developed and then imple-
mented, the same for all textbooks, from the eighth to the eleventh grades [4—7]. Figure 1 contains the names
and symbols of these headings.
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Figure 1. Rubrication of the author's textbooks on Chemistry

The content of the textbooks is compiled in full accordance with the current curriculum'in Chemistry. We
adhere to the point of view that textbooks are main educational books created primarily for students. Therefore,
at the beginning of each topic basic knowledge that students should master in the process of studying the topic
as well as skills, values and other qualities that allow the formation and development of subject competence in
Chemistry are listed on coloured fly-titles. Methodologically, this is a concisedlist of expected learning out-
comes on a topic. Therefore it serves as a personal educational construct for.students, and for teachers it is a
methodological guideline for conducting the educational process. It “will grient the teacher on achievement of
the purpose of training on each theme of the program, will facilitate planning of the purposes and tasks of
lessons, and will give the chance to develop adequate methodical approaches to conducting lessons as well as
current and thematic assessment” [2].

Here is an example of the fly-title of topic 2 “Hydrocarbons” (grade 10).

In this theme you will learn about:

— classification of hydrocarbons;

—general formulas, structural isomerism and_systematic -nomenclature of alkanes, alkenes, alkynes,

arenes;

— properties of alkanes, alkenes, alkynes, arenes;

— methods of production, application of hydrocarbons;

— relationships between homologous series of hydrocarbons;

— use of hydrocarbons and their impact.on the environment.

After mastering the material on the topic, you will be able to:

— name alkanes, alkenes and alkynes-according to the systematic nomenclature;

— give examples of saturated, unsaturated and aromatic hydrocarbons, structural formulas of their iso-
mers;

— explain the essence of the structural isomerism of hydrocarbons; recognize the structural isomers of a
substance;

— make molecular and structural formulas of hydrocarbons of a certain homologous series based on the
generalformula;

—compose reaction equations that describe the chemical properties of hydrocarbons;

—compare the structure and properties of hydrocarbons;

— solve problems on the derivation of the molecular formula of a substance according to the general for-
mula of a homologous series and density or relative density; the mass, volume or quantity of the rea-
gents or reaction products, justifying the chosen method of solution;

— draw conclusions about the properties of substances based on their structure and the structure of sub-
stances, taking into account their properties; on this basis to justify the use of hydrocarbons;

— understand the need to preserve the environment during the production and use of hydrocarbons;

— assess the fire hazard of hydrocarbons and the environmental consequences of violations of technolo-
gies for production and use of hydrocarbons and their derivatives” [6: 26].

In the textbooks there is no such heading as “Today in Class”, which can be found in many other text-
books. It can be explained by the fact that it is more intended for teachers and is not personally oriented for
students. Therefore, in order to impart positive motivation (personal colouring) to learning, in addition to fly-
titles, we use two more out-of-text components. The first is the announcement located at the beginning of each
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unit “After mastering the material of the unit, you will be able...” and the second announcement “Remember!
Pay attention!”, which are given in the text itself. For example, from the announcement to unit 11 “The degree
of electrolytic dissociation. Strong and weak electrolytes. The concept of the pH of a solution”, ninth-graders
realize that after learning the material they will be able to “find out what is a quantitative indicator of electro-
Iytic dissociation; get to know the classification of substances by the degree of electrolytic dissociation; learn
about the factors affecting the degree of electrolytic dissociation; form an idea of the pH value; distinguish
between pH alkaline, acidic and neutral; evaluate the pH value of solutions to determine the quality of food,
cosmetics and other types of products” [5: 62].

“Remember! Pay Attention!” announcements concern:

— revising something previously learned, e.g., “Remember! Names of symbols of chemical elements, as
well as proper names, are written in capital letters, and the names of substances formed by their atoms — in
lowercase (H — Hydrogen, O — Oxygen, H, — hydrogen, O, — oxygen)” [4: 7];

— short-term completion of a specific task in the course of working out educational material, e.g., “Use
this pattern to find out: which of the elements of group Il of the main subgroup — Magnesium or Calcium —
has more pronounced metallic properties; in Oxygen or Sulfur (group VI main subgroup).more pronounced
non-metallic properties” [4: 52];

— clarifications to the main text e.g., “Amorphous is one that has no crystalline structure. Amorphous is
a substance without a clear three-dimensional arrangement of structural particles” [4: 106];

— precautions when working with chemical substances e.g. “Remember that ethyne (acetylene) with air
and oxygen forms explosive mixtures” [6: 55] and others.

The text of each unit is divided into logically complete blocks of educational information. The blocks
have titles, from which students find out what the unit is about, and after studying it, they can give feedback.
For example, unit 18 of the textbook for 11 grade “Compounds of non-metallic elements with Hydrogen.
Features of aqueous solutions of these compounds, their application” is divided into seven blocks. They go
under the following titles: physical properties of hydrogen chloride, physical properties of ammonia, features
of agueous hydrogen chloride solution, features of aqueous ammonia solution, ammonium hydroxide NH,OH,
the concept of ammonium salts, and qualitative reaction for the determination of ammonium ions in solutions.

The final informational part of the main text of each unit in the textbooks has the heading “Breifly about
the main thing”. In it, in a generalized way, with several rules, judgments, conclusions, the main things in the
educational material of the unit are conveyed. As practice shows, students willingly work with this rubric,
since it focuses on what should be preserved.in long-term memory and will be used in the future.

In order for the textbook to be invelved in the formation of the key competence of students’ communica-
tion in the state language (or native one), to form the ability to work in a team and to develop leadership
gualities, the column “Work in groups’ was created. According to the curriculum, the subject content of the
specified competence consists of the following skills: “to use chemical terms, concepts, symbols, modern
Ukrainian scientific terminology and nomenclature in speech; give answers to the questions; substantiate the
course and conditions of:the chemical experiment; discuss the results of the study and draw conclusions; to
take part in the discussion of issues of chemical content, to express one's opinion clearly, clearly and figura-
tively; compose an oral.and written report on a chemical topic, and present it” [1]. It is obvious that during the
study of Chemistry (as a rule, there are two lessons per week) the skills cannot be formed without the use of
group educational activities. Whereas working in small groups, even at the stages of primary perception of
new material, students are involved in educational communication, favorable for the formation of that and
other competencies. Here an example of the content of the heading “Work in groups” in the above-mentioned
unit 18 of the textbook for 11 grade is given.

Task 1. Prove by mathematical calculations that it is necessary to collect ammonia in a test tube located
upside down.

Task 2. Ammonia is sold in a dark glass container with a capacity of 150 ml in pharmacies. Assuming
that the density of ammonia is 1 g per 1 ml, calculate the amount of ammonia used to prepare the solution for
one such vial.

Task 3. Calculate the relative density of hydrogen chloride in the air. How to collect this gas in a test tube
properly?

Task 4. From the section, you learned what the solubility of ammonia in water is. Calculate the mass
fraction of this substance in a solution made by dissolving 700 liters of ammonia in 1 liter of water, if the
density of the solution is considered to be equal to 1 g / ml [7: 96-97].
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In addition, short-term group educational activities in the lesson of studying new material help to avoid a
teacher monologue and promote the understanding and assimilation of new knowledge directly in the lesson,
involving students in active cognitive activity, and intensifying the educational process.

The heading “Erudite Page” has an additional text that allows students to expand and deepen the content
of the main material of the unit thanks to the information that is not provided by the program, but corresponds
to the topic of the unit. The tasks of the rubric stimulate cognitive interest, motivate learning the history of
science, develop thinking, and enhance patriotic education. For example, the main material of the unit on the
structure of the atom (grade 8) contains information that, “The scientific assumption about the presence of
neutrons in the nucleus was made by a theoretical physicist Dmitry Dmitrievich Ivanenko in 1932 [4]. “Eru-
dite Page” contains some information about D.D. Ivanenko’s life and activities in Ukraine, as well as about
the period of his work at Lomonosov Moscow State University. It also tells that “the scientific merits of the
physicist were highly appreciated by Nobel laureates Paul Dirac, Hideki Yukawa, Niels Bohr, Ilya Prigozhin,
and Samuel Ting, who left their famous statements on the walls of Dmitry Dmitrievich lvanenko's office at
Lomonosov Moscow State University” [4: 58]. In the same unit, under the heading “Work with mediasources”
one of the tasks is formulated as follows “Find out what records were left by Nobel laureates P. Dirac,
H. Yukava, N. Bohr, I. Prigozhin and S. Ting on the walls of D.D. Ivanenko's office..\Write.them down and
discuss them in groups” [4: 58].

The attention of schoolchildren to modern sources of information as a means of independent mastering
of additional knowledge and skills is attracted by the tasks under the heading “Work with media sources”.
Often, their implementation involves group work and relates to educational projects. Consider the example
from unit 30 “Mineral fertilizers. The concept of acidic and alkaline soils” of-the textbook for 11th grade.

1. From various sources learn about the top 10 largest producers of fertilizers in Ukraine (capacity, raw
materials, and products).

2. Ask about the professions of employees of modern enterprises for the production of fertilizers, and
educational institutions where the necessary qualifications can be obtained.

3. What means of environmental protection from pollution operate in enterprises producing mineral fer-
tilizers? [7: 161].

“Creating a textbook always requires a clear and reasonable answer to the question: what types of prob-
lems (exercises) and in what minimum quantity should be in the textbook, and what should be included in an
expanded and variable form in the corresponding collection” [12: 38-39]. Adhering to this point of view, we
do not overload the textbooks with exercises and tasks; in parallel with them, we created a collection of tasks
and exercises, workbooks and notebooks for control and practical work. The assignments and exercises in the
Chemistry textbooks are based on competence-based and activity-based approaches. Most of them are located
in the final headings of the units entitled “We know and understand” and “We apply”. The former contains
tasks that require reproduction of knowledge or performing actions according to a model. Here is an example
of tasks from paragraph 16 “The.nature.of chemical bonding and electronegativity of atoms of chemical ele-
ments” of the textbook for the 8th grade.

1. Formulate the definition of: a) chemical bond; b) electronegativity; ¢) completed energy level.

2. Explain howthe structural particles of matter can acquire the completeness of the external energy level.
What does it depend on?

3. Indicate which of the two elements is more electronegative: a) Nitrogen or Oxygen; b) Nitrogen or
Hydrogen;¢) Nitrogen or Lithium.

4. Explain.whythe electronegativity of atoms of inert elements is zero” [4: 96].

To fulfil the assignments under the heading “We apply”, students need to apply the knowledge gained in
standard or modified conditions. In the above-mentioned unit, the heading consists of the following tasks:

1. In which of the molecules: a) Oxygen; b) water; ¢) Hydrogen; d) hydrogen bromide — common elec-
trons will be displaced to one of the atoms and why?

2. Specify a pair of symbols of elements whose atoms have the same number of unpaired electrons at the
external energy level: a) Li and S; b) Mg and F; ¢) Li and F. Explain your choice using graphical electronic
formulas.

3. Write down the symbols of the following chemical elements in ascending order of their electronega-
tivity: Aluminum, Sulfur, Carbon, and Hydrogen.

4. Prepare questions or tasks on the topic of the unit to suggest them to classmates in class” [4: 96].

As it can be seen from the considered example, the tasks under the heading “We apply” are numbered
consecutively in the textbooks, which is very convenient, since the answers are given at the end of the textbook,
and students can do self-tests.
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Tasks for consolidating and applying the knowledge can also be found under the heading “Work in
groups”, for example:

1. To ensure that alcohols have more isomers than their corresponding alkanes, formulate all possible
isomers of alcohol with the molecular formula CsH11:0H (there should be 6 of them) and pentane.

2. Make one molecular formula of homologues: a) propane; b) methane; c) ethyn [6: 22].

Each topic ends with a page “Assignments of different difficulty levels”. The tasks help students to do
self-assessment, monitor personal growth, and reflect on educational achievements.

It is well-known that a chemical experiment is an important means and method of teaching Chemistry.
Therefore, the sequence of the teacher's performance in the lesson of demonstration experiments, the necessary
explanation, as well as illustrations to them are displayed in the main text of the units so that, while working
independently with the text of the unit, the students can mentally reproduce the experiment. Traditionally,
Chemistry textbooks contain tasks and instructions for performing a school chemistry experiment: laboratory
experiments and practical work. In the textbooks, they go under the heading “Chemistry is Life. Naturalist's
Page”. Description of laboratory experiments contains a list of equipment and substances, instructions for
their implementation, which displays the sequence of actions, advice on the presentation of results. Since prac-
tical work has a different didactic purpose than laboratory experiments, textbooks contain only the name of
the practical work and the texts of assignments for practical implementation. In the'content of practical work
on solving experimental problems, we strive to include a deliberately larger number of tasks than the students
will complete in one lesson. It is aimed at students repeating the material they have covered, getting better
prepared for practical work, conducting experiments on all the options of the proposed tasks in their minds.
For example, in the Chemistry textbook for the 9th grade for practical work 2 ““Solving experimental prob-
lems”, five experimental problems were selected (three variants of tasks in each). It is illustrated by an example
of experimental problem 3: “Carry out ion exchange reactions according to the given schemes.

Variant 1. Sodium hydroxide — sodium sulfate — sodium chloride.

Variant 2. Chloric acid — sodium chloride — sodium nitrate

Variant 3. Cuprum (II) sulfate — Cuprum (II) chloride — Cuprum (II) hydroxide.

Justify the choice of reagents. Make up the corresponding molecular and ionic reaction equations [5: 85].
In practical work students perform only one of those variants.that the teacher suggests.

In school textbooks, an important didactic function is-performed by illustrative material. “Several factors
should be considered, such as the clarity and coherence with which information in graphic visualisations is
presented. A textbook layout that guides the.learner through the depicted resources and enables the student to
easily identify relevant information, includes visual and textual linking between related materials, and the
instructional, didactical, technical and aesthetic quality of depicted visuals, to name only a few” [14: 56].

There are many illustrations in the textbooks. The choice of illustrative material is due to its didactic
function. All illustrations correspond. to the content of the educational material, help its perception, memori-
zation and reproduction, contribute to the development of visual memory, and are used in performing tasks.
For example, Figure 2 [4: 194} is an illustration of the experiment to identify the amphoteric properties of zinc
hydroxide.

NaOH
NaOH (excess)

(small portions)

Naz[Zn(OH),‘]

{ HNO,

Zn(NO,),

a — extraction of zinc hydroxide; b, ¢ — dissolution of the precipitate Zn(OH),

Figure 2. The sequence of the experiment on the detection of amphotericity of zinc hydroxide
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Conclusions

The reorientation of teaching Chemistry in modern secondary educational institutions from communi-
cating knowledge to the formation of key and subject competencies determines the relevance of research on
the problem of creating textbooks that correspond to this paradigm. As in the course of the study of research
papers on the topic there was found lack of concept of creating textbooks that provide teaching Chemistry on
a competence basis, and the educational process needed them; the author's concept of textbooks was created
that allows to realize the competence potential of this academic subject.

The main provisions of the author's concept are the optimal combination of the content and procedural
components of the textbook; taking into account the cognitive capabilities of students; the presence of a perfect
methodological apparatus; the suitability of the textbook for use at all stages of the educational process such
as perception, memorization, use, assessment; the possibility of conducting group educational activities along
with individual and class work; a convenient navigator in the form of headings; modernity and attractiveness
of design; and variety of illustrative material.

In accordance with the provisions of the concept, the headings of the author's textbooks of chemistry were
substantiated and developed: “Work in groups” (contains tasks for short-term group work. in the lesson of
studying new material), “Chemistry is life: a naturalist’s page” (a student experiment is.described. “Briefly
about the main” (a generalization of the material of the paragraph is made.) The headings “We know, we
understan”, “We apply” contain tasks and exercises differentiated by the level of students” cognitive activity.
Additional material has been placed in the rubric “Erudite page”, tasks involving use of media go under the
heading “Work with media sources”. In addition, an important motivational function is performed by coloured
fly-titles for each educational topic and the following announcements “After mastering the material of the unit,
you will be able...”; “Remember! Pay attention!” To use the visual.memory of students, the main text of the
units is divided into logically completed blocks of the educational information with colored titles; and various
illustrative materials are used.

Rubrics of the units and the design of their layout serve as a convenient navigator for students while
working with the textbooks. This conclusion is confirmed by the examples considered in the article from the
author's Chemistry textbooks for 8-11 grades.

The textbooks of Chemistry that were created on a competence basis do not leave room for authoritarian
pedagogy. They provide students with an individual construct of cognitive activity, and give teachers method-
ological guidelines for planning and implementing the educational process on a competency-based approach.
Learning by them involves various activities and communication.
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O.I'. Apomenko

XuMHUS OKYJIBIFbI KAJBI OPTA OLTiM Oepy MekeMeJlepi OKYIIbLJIAPbIHbIH
TaHBIMJBIK iC-OpeKeTiH YHbIMIACTBIPYAbIH KYPaJjbl peTiHae

Makana 3epTTeyAiH *aHa OarbITbIHA, SFHU OKYIIbUIApAbl KY3BIPETTUIIK HETi3iHAE OKBITYIbl KaMTaMachl3
eTeTIH OKYJBIKTap jkKacayra apHaJFaH. 3epTTey TaKbIphlObl OOWMBIHINA FHUIBIMU ONeOHETTEpAl Tanaay
HOTIDKETIepl KbICKAIla CUMATTAIFaH, XUMHUS OKYJBIKTAPBIH KYpPY TYKBIPBIMAAMACBIH 93ipJiey KaxKeTTiNliri
aifiTeurraH, Oyl OKy WOHIHIH KY3BIPETTUIIK QJeyeTiH icKe achlpyFa MYMKIHIOIK Oepexmi. ABTOPIBIK
TYKBIPBIMIAMAHBIH ~HETI3Ti epekeNiepi: OKYIIBUIApABIH TAaHBIMIBIK MYMKIHIIKTEpiH €CKepy; MiHCi3
OMIiICTEMEITIK ~ ammaparThlH OONYbI; OKYJBIKTHIH OKYy TPOIECIHIH OapiblKk Ke3cHICPiHAe KOJIaHyFa
JKapaMIBUIBIFBI, TONTHIK OKY KbI3METiH YHBIMIACTBIPY MYMKIHJITI; TaKbIPBINTAP TYPIHAET! BIHFAHIEI MOTiH
HaBUTaTOPBIHBIH OONYBI; TU3aHHHBIH Ka3ipri 3aMaHFa cail 00Tybl; HIUTIOCTPATUBTI MaTePUAIIIBIH OPTYPJILTIri.
ABTODJIBIK OKYJIBIKTAp/IBIH PYOPHKACH! YChIHBUIFaH. « TOINEH )KYMbICY aiilapbIH/ia )KaHa MaTepuaiabl YApeHy
cabarplHAa KbBICKA MEP3IMAI TONTHIK JKYMBICTapFa apHAIFaH TamcelpManap OepidreH. OKyIbuIapIbIH
ToxXipubeci «XuMus — eMmip: TaOUFATTHI 3epTTECYIIiHIH HapaFbly alapbIHIA CUNAaTTairad. MaTepHanabiH
KbICKallla Ma3MyHbl «bacTbl Hopce Typaibl KbICKallay aijapblHAa KenTipiireH. Tamncelpmanap MeH
KaTThIFynap «bi3 Oinemis, TycineMisy, «bi3 KoiamaHaMb3» aTThl aiiiapiapra Gesninren. Kocsimma matepuain
«Opyaut Geti» xkoHe «MeauanepeKke3qepMeH KyMbICy aiaapbiaaa kenripiiareH. [laparpadrapabiy qu3aifHeL
KpIcKamta cunartanras. [laparpadrap «I[laparpadTsiH MaTepHraliblH NHICBIKTaFAHHAH KeHiH ci3 jkacail aack3y
JereH xabapianabipybiMeH Oactananbl. [laparpadTapiblH HETI3rT MOTIHI OpTYPJi  HILUTFOCTPAIMSIIBIK
MatepuangapMeH xoHe «EciHizne cakranez! Hasap aymapbIHbBI3!» CHSIKTHI Typui OeliHenl marepuaniapMeH
kaOapIkTanraH. JKaHa yFeIMIap MeH epexenep Typaii-TyCTi. OerTepae opHamackad. AstopapiH §-11
CBIHBINITAPFA apHAJFaH XUMHs OKYJBIKTApBIHAH ajIbIHFaH HAaKThl MbICaJJapbl TYXKbIPHIMJAMaHBIH HETI3Ti
epeKeNepiHiH OPBIHIATYBIH PAaCTaN/bL.

Kinm co30ep: XuMusi OKyJIBIFBIHBIH aBTOPJIBIK TY)KBIPEIMAAMachk!, aparpadrapas! sxobanay, Ky3bIpeTTUTIKKe
HET13/Ie/ITeH TACLI, HEeTi3T1 KY3bIpeTTep, TYKBIPBIMIaMaHbIH HETi3T1 epeKenepi, IOHIIK KY3bIPETTLIIK, OKYJIBIK
TaKBIPBHIOBI, OKYJIBIKTHIH Ma3MYHBI JKOHE ITPOLETYPaTbIK KOMIOHEHTTEP1, XUMHUS OKYJIBIFbL.

O.I'. Spowenko

Y4eOHMK XHMHH KaK CPeACTBO OPraHU3alMH I03HABATEJIbHOM
AeATEeJbHOCTH YYALIMXCS YUPeKIeHUH 0011ero cpeaHero oopa3oBanus

CraThs TOCBSIIEHa HOBOMY HAIIPABJICHUIO UCCIIEIOBAHUI — CO3JIAHUIO YUIeOHHUKOB, 00ECIIEYHBAIOMINX 00Y-
YeHUe yJalluxcs Ha KOMIETEHTHOCTHOM ocHOBe. KpaTko onucaHsl pe3ybTaThl aHAIM3a HAyYHOH JTUTepaTyphl
0 TeMe MCCIISIOBaHNUs, OTMEUeHa He0OX0IMMOCTb pa3pabOTKH KOHLETIIIMN CO3AaHHs y4eOHUKOB XMMHUH, TI03-
BOJITIONIEH peai30BaTh KOMIIETEHTHOCTHBIN IIOTEHIUAN 3TOr0 yueOHOro npeamera. OCHOBHBIMH TTOJI0KSHHU-
SIMH@BTOPCKOM KOHIICIIINH SBIISFOTCS: yYeT MO03HABATEIbHBIX BO3ZMOKHOCTEH YYEHHKOB; HAJIMYHE COBEPILCH-
HOTO METOANYECKOT0 anmapara; NpUroHOCTh yueOHHMKa K HCTIOJIb30BaHUIO HA BCEX 3Tanax 00pa3oBaTelbHOTO
IIporecca; BO3MOXKHOCTh OPTaHW3AIMH TPYNIIOBOH ydIeOHON NEITeNbHOCTH; HAIUINE yJOOHOTO HAaBHTaTOpa
TeKcTa B BHJIE pyOPHK; COBPEMEHHOCTS JiM3aifHa; pa3HOOOpa3ne MILTIOCTpaTUBHOro Matepuana. [Ipencrasinena
pyOpuKanus aBTOpckux yaeOHukoB. Pyopuka «Ilopaboraiite rpynmamMm» cOAepKHUT 3aJaHuUs Ul KPaTKOBpe-
MEHHOM TPYIIOBOH pabOThI HA YPOKE MPH H3YYEHUH HOBOTO MaTepraa. Y UeHHYECKHH SKCIIEPUMEHT OIHCaH
B pyOpHKe «XUMHS — 3TO XKHU3Hb: CTpaHUIA IpUpoIouccieoBaTens». O6o0uieHne MaTepuana IpuBEJeHO B
pyopuke «KopoTko o riaBHOM». 3aiaHus M ynpaxHeHHs AuddepeHInpoBaHbl Ha pyOpUKH «3HaeM, MOHH-
maem» U «[Ipumensem». JlonomHUTeIbHBIIT MaTepral BeiHeCeH B pyOpukn «CTpanuia spyanutay u «Padoraem
¢ MeIMIHBIMU HCTOYHUKaMm». KpaTko omnrcan nu3saitn maparpados. [Taparpadsr HaunHaroTcs aHoHCOM «I1po-
paboTaB MaTepuai nmaparpada, Bl cMoxxeTe». OCHOBHOH TeKCT maparpagoB CKOMIIOHOBAH B JIOTHIECKH 3aBep-
IIEHHBIC OJIOKM y4eOHOH MH(OPMAIHH, COMPOBOKAACTCS Pa3HOOOPa3HBIM HIUTIOCTPATUBHEIM MaTepHaIOM H
aHoHcamu «BcromanTe! OOparute BHUMaHMe!». HoBBIE MOHATHS M IpaBmiia PacHoJIOXKEHBI HA IIBETHBIX
rankax. KOHKpeTHBIME TpUMepaMy 13 CO3MaHHBIX aBTOPOM YIeOHHKOB XUMUH JUIst 8—11 Ki1accoB MoATBEpIK-
JICHO BOIUIOLIEHHE OCHOBHBIX MTOJIOKEHUHM KOHLICTILIUH.
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O.G. Yaroshenko

Knioueswie cnosa: aBTopckasi KOHIENINS ydeOHUKAa XUMUH, TU3aiiH naparpagoB, KOMIIETEHTHOCTHBIH TOIXO/,
KJTI0YEBBIE KOMIIETEHTHOCTH, OCHOBHBIE MOJIOKEHHUSI KOHIEIIUH, TPEAMETHAs KOMIETEHTHOCTD, PyOpHKaIHs
yueOHHKa, COiepKaTeNbHas U MpolecCyalbHasi COCTABIIAIONINE YUeOHUKA, yIEOHUK XUMHUH.
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