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Abstract. The article deals with the relev.

plan their future life in society. This is explai
global problems, for which modern man
them. Environmental literacy can be
environment, more specifically enviro

study of the
, in a modern

including ecological literacy.

need to balance the requirements for students' ability to
life in society. This is explained by the emergence of various

t the reduction of environmental quality. It should be noted that the quality of
epends on the quality of the environment. The quality of human life depends on
the quality of the environment. Currently, the level of environmental quality is falling in our
untry and in the world, and this is becoming an indicator of alertness [1]. Therefore, one
e most important and urgent problems is the environmental issue, namely the protection
of the environment for the future generation. We believe that the problem requires serious
attention of all those who have to do with it, including in the sphere of education, because it
is from school that the conscious adult education of children, inculcation of moral, spiritual
and global values begins. At the moment, the study and implementation of necessary
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educational programs, methods and technologies is relevant for the development of necessary
competencies of students in this area.

Environmental education in the framework of the 21st century in schools of the Republic
of Kazakhstan is not considered as the main subject in the educational program, however, in
our opinion, it is relevant to introduce it into the education system, as it is the basis of
environmental literacy. In this regard, mastering of ecological literacy is currently important.
Entering the global competition, it is necessary to properly prepare students to bg

appropriate process of analysis, synthesis, evaluation and decision
country. This means that an environmentally literate person is a
problems in both work and daily life and has all the necessary

Environmental literacy can be integrated into the s
specifically into the study of environmental chemistry, i
chemistry [3]. In the modern sense, "green chemistry'i

environmentally friendly, consume a minimu
minimum of waste. The very concept of "gre
inorganic, biochemical and analytical chemistry.
industrial sectors. It follows here tha
chemistry. The difference is that green
pollution and improve the efficiency o
are paying more attention to enyi

[4].

borrowed from organic,
erally finds application in
erent from environmental
re on ways to reduce pollutant
Meanwhile, environmental chemists
that are contaminated by chemicals.

chemistry"
is concept

It is known that 12 pr
can be taken as the ba
these principles, it i
the formation a
chemistry as

emistry” have been developed, some of them
and character in the environment. Based on
ethod of problem-based learning with tasks for
functional literacy among students. The principle of green

egration into the variable part of the curriculum in specialized schools.
the study analysed the significance of green chemistry in the formation
eracy in learning in the modern educational process and how the principles
istry can be integrated into the learning process.

aterials and methods

In the course of the study, a wide range of general scientific methods was used, the most
representative of which is the analysis of literary sources recognized in the scientific
community. In particular, on the basis of this analysis, the main directions of the problem
under study were identified and issues for the development of methodological and didactic
materials for the purpose of developing functional literacy in students were outlined.

The study also monitored PISA and MODO (Monitoring of educational achievements of
students ) tasks in order to develop necessary methodological tasks and techniques both in
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chemistry lessons and in its variative part. As it is known, functional literacy includes several
especially important types, such as reading, math and science literacy. At this stage of the
study the task was to determine the level of science literacy. In grades 9 on the basis of
specialized schools the education department conducted monitoring of educational
achievements of students, which includes tasks to determine reading, mathematical and
scientific literacy. The tasks were offered from the development bank of the Ministry of
Education and Science of the Republic of Kazakhstan. A total of 120 students of 8-9 g
of specialized schools, where in addition to general education disciplines studeg
special subjects related to the specifics of the educational institution (music, mili
took part in the study.

3 Results and discussion

Green chemistry, also called sustainable chemistry, is consider
that encourages or plans products or processes to reduce, mi
materials and the formation of harmful compounds. T
considered as the natural environment and green chemistry in the n
to eliminate, minimize or prevent the formation of
The concept that is reflected in green chemistry,
innovative scientific solutions to the global envir
green chemistry are as follows:

1. Waste prevention

2. nuclear economy

3. Development of synthesis proces

4.Development of safer chemicals/d
5. Safer solvents and excip

from the source.
effective because 15 principles apply
ental situat@n. The twelve principles of

emicals and safe chemical products
d reagents

volume and form of presentation of environmental-oriented material.
material in school textbooks aimed at the formation of environmental

we believe that this is also due to the insufficient number of hours of teaching
chemistry in specialized schools, which puts teachers in strict time limits and allows them to
plain only the basic material. Therefore, it is especially important to introduce programs
attid methods for the development of functional literacy, including environmental literacy,
into the variable part of the educational program. According to the standard curriculum, as
well as studied chemistry textbooks published in the Republic of Kazakhstan, "Green
chemistry"” is studied as one section of the 10-11th grade, but in our opinion it is necessary
to teach the knowledge of environmental chemistry earlier starting from the 8th grade, as it
is from this age there is a steady formation of functional, including ecological, literacy in
students.
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The results of monitoring the educational achievements of students showed low indicators
of the quality of knowledge in chemistry, which amounted to 48.9%, which influenced the
indicator of below average level of natural science literacy. 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. Therefore, it is not difficult for a natural
science literate person to participate in global civil issues in the field of natural sciences and
technologies.

However, for this it is necessary to have significant competencies, such as g
explanation and understanding of the main features of natural science research, i
of knowledge gained during training, data and approbation of scientifi

the 20th century, the generally accepted "skills" meant th
"competence". In particular, in the works of S. Rubinstei
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. possible ways to test the
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Recognize evidence and | Transform the presentation of
reasoning in scientific | scientific data

text .
Characterize types of

Evaluate arguments and | scientific texts: proof,
evidence from a variety | reasoning, assumption

of scientific sources
Evaluate the correctness and

persuasiveness of statements
from  various scientifi
sources

corresponding training tasks, its characteristics. Based on the present
determine the goals and specific tasks of the educational procesg, i
chemistry lessons.

It seems possible to develop tasks that would ensure the

to be possible to evaluate. To master the compet
must meet certain characteristics.

Currently, we propose to introduce various p roblem tasks on the topic
form natural science, and
tasks for the development of

ecological literacy of students in grades ialized school with a reduced teaching

load.

Assignment 1

In Pavlodar region in th stan are located the main industrial facilities
that decide the econom ion The¢ graph shows statistical data from scientific

research on the nu
industrial plants

the steppes of north-western Kazakhstan near
e) and away from plants (control zone) [8].
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Fig.1. Abundance of small mammal species
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What does the data in the graph indicate? What are the reasons for the differences in the
number of mammals in different zones? In your opinion, how can this situation be corrected?
Why is it important to study the distribution of small mammals in the anthropogenic zone?

The expected answer should explain that in the anthropogenic zone the number of these
mammals is much less due to the impact of toxic emissions into the environment, propose
your own ways of solving this problem using knowledge of the principles of "green
chemistry". Also explain the study of small rodents of especially polluted areas of the ci
their physiological proximity to humans and the possibility of drawing parallels.

Assignment 2.

Wickliffe Chisutia Wanyonyi, Ph.D., of Nairobi, has developed a
processing chicken feathers into organic substances (amino acids, protein
further use. Previously, feathers were burned or buried in the ground.
burning or burying chicken feathers in the ground is not consistent wi
chemistry."

2) Make a hypothesis about what the products of chicken

An approximate correct answer may include the follo
explains about the release of gases containing harmful su
air, and burying them in the ground will lead to the ap
2) the product can be used to prepare animal feed.

Assignment 3

Studying the properties of oxygen, D. Priestl

Here is how he describes one of them: "I took
mouse, which died in it; having dividgg, i
immersed in water, and into the other pa 0 enc avessel of water, I introduced
a branch of mint. This was done in the be gust, 1771. In 8 or 9 days I found that
the mouse could live perfectly xell in thalipa#t of the air in which the branch of mint was

spoiled by the breath of a
roduced one into a vessel

3 inches on the old branches." Why did the
ain alive? Why did it perish in the second

of chemistry and ecology, which gives learning an applied orientation, as well as
forms environmental knowledge in students.
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