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Abstract. This paper describes the interdisciplinary interdependence (for example, chemistry and
biology) using materials. Based on these examples, teachers themselves will be able to develop
didactic materials for individual lessons with students and for frontal work in the classroom. Many
cognitive tasks will help to establish a connection between theoretical knowledge and practice,
with life. Therefore, the solution of each of the problems in chemistry is a small independent
scientific study that allows you to feel the connection between the theoretical foundations of the
course and the practical problems put forward by life. This article provides didactic materials on
chemistry, revealing the interdisciplinary connection with biology.
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I. Introduction
The phenomenon of creativity is one of the most complex manifestations of human thinking, so
its study has a multifaceted character. Of the entire wide range of aspects, three are relevant for
this work. The first aspect is connected with the study of the qualities of a creative personality, the
second - with the identification of the features of the creative process and the development of
appropriate theoretical models, the third - with the creation of conditions necessary for the creative
development of children.
II. Literature review
The study of the phenomenon of creativity began with an analysis of the memoirs of scientists,
inventors, generals, artists, poets and other personalities whose creative potential is beyond doubt,
as well as with a purposeful study of the peculiarities of their thinking. Thus, the well-known
mathematician A. Poincaré, when characterizing creative mathematical abilities, argued that they
are in no way reduced to the ability of a person to consider a large number of combinations and
keep them in memory. The scientist noted that he himself was not able to complete even addition
without error. A good mathematician is distinguished by “... an intuitive sense of mathematical
order, which allows you to guess the harmony and hidden relationships ...”
III. Analysis
The experience of creative activity of students, formed in the study of chemistry (the experience
of educational chemical creativity), can be considered as an integral part of the experience of
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educational scientific creativity, which, in turn, is included in the general social experience of
creative activity (along with the experience of artistic, musical, literary and other types of
creativity).
In this regard, the experience of educational chemical creativity has both components that are
characteristic of all types of creativity, and components that have specifics associated with
chemistry. The components common to all types of creativity include the ability to think creatively
and the ability to cooperate. Specific for this or that science are: motivation of creativity;
experience in the use of various knowledge; educational creative tasks (problems) solved by the
student; technical experience (if required).
The ability to cooperate can be defined as a component that takes into account the communicative
features of creative activity. The ability to formulate one's thoughts, to delve into the essence of a
friend's proposals, to reasonably criticize one's own and other people's ideas contributes to the
development of a solution. This is because when formulating the essence of their idea, students
understand it better. In addition, each student sees his own meaning in the condition of the problem,
in his own ideas and in the ideas of a friend. The exchange of these meanings and their evaluation
will make it possible to form a more complete picture of the problem and the directions for its
solution. Thus, the ability of students to cooperate positively affects their creative performance.
Creativity motivation is one of the most important components of the creative experience. The
formation of motivation allows taking into account the content, procedural, communicative and
personal characteristics of creative activity. Motivation for creativity is a quality of a personality,
the formation of which determines whether a student wants to solve creative problems or not.
Without great desire, it is impossible to offer an original solution. Motivation for creativity may
be due to interest in chemistry, awareness of the need to study it in order to prepare for a future
profession. This is the reason for the manifestation in this component of the meaningful features
of creative activity. The motivation of students is influenced by the opinion of classmates, parents
and teachers (manifestation of communicative features of creativity).
The emergence of the desire to solve a creative problem is influenced by the motive of selfaffirmation. For students studying a school subject in an in-depth program, this motive is quite
common. They often solve creative problems in order to test themselves in the correct choice of a
school subject for in-depth study, as well as in order to assert themselves as a person. Motivation
for creativity significantly increases the satisfaction received from solving creative problems.
The ability to think creatively is the most important component of the creative experience.
Creative thinking as a type of activity largely determines the procedural specifics of creativity.
Along with this, creative thinking largely depends on the qualities of the student's personality
(motivation, purposefulness). This shows his personality. Along with this, creativity unfolds on a
specific content, which determines its meaningful nature. Creative thinking has a number of
specific features that are manifested in problem solving.
The first such specific feature is high reflection (the ability to comprehend and rethink). As already
noted, reflection can be directed at the content of actions, at oneself and comrades, as well as at
the group as a whole and at intergroup interaction. Psychologists consider reflection as the most
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important mechanism of creativity, which ensures the development of an original solution.
Without reflection, it is impossible to overcome the so-called stereotypes of thinking. The ability
to overcome stereotypes also stands out as a characteristic of creative thinking. Everyone knows
that the natural sciences include chemistry, biology, physics, geography, astronomy and
mathematics.
The proposed article includes exercises of varying degrees of complexity in the school course of
chemistry and biology. Based on these examples, teachers themselves will be able to develop
didactic materials for individual lessons with students and for frontal work in the classroom.
Many cognitive tasks will help to establish a connection between theoretical knowledge and
practice, with life.
Therefore, the solution of each of the problems in chemistry is a small independent scientific study
that allows you to feel the connection between the theoretical foundations of the course and the
practical problems put forward by life.
We give examples of didactic material for the implementation of interdisciplinary communication
between chemistry and biology:
- The process of hematopoiesis is constantly taking place in the body. For its successful
completion, a number of physiologically active substances are needed. Their absence or
insufficient amount leads to anemia (anemia). Name the substances known to you that affect the
process of hematopoiesis. What is their source?
- If a person finds himself in conditions where only seawater is available to him, he may die if he
uses it for drinking. Why?
- You have probably noticed that vitamin preparations currently produced by the pharmaceutical
industry necessarily include a number of microelements. Why?
- The stock of carbohydrates in human tissues is represented by glycogen (animal starch). In the
cell, it is in a dissolved state or in the form of granules. In most cases, glycogen is an energy reserve
material for the organ in whose tissues and cells it is located. You should remember which organ
glycogen in the human body plays the most important role in maintaining a constant concentration
of glucose in the blood and in the body as a whole. This organ has a particularly high (6-8% and
above) glycogen content (in muscles, glycogen accounts for up to 2% and above).
- An average of 70 g of fat (animal and vegetable origin) enters the body of an adult with food
daily. Its digestion begins in the stomach. However, here the breakdown of fats under the action
of gastric lipase proceeds at a low rate, and the bulk of the fat in the stomach does not undergo any
special changes. Why? In which part of the alimentary canal is fat actively digested?
- For the manufacture of aerosol cans with medicines, cosmetics and medicines, freon gas is used,
which does not have a harmful effect on living organisms. However, scientists insist on limiting
the use of this gas. Explain why?
- The total amount of oil and oil products that annually enter the waters of the World Ocean exceeds
10 million tons. How do oil slicks affect the exchange of matter between the ocean and the
atmosphere? What effect do oil products entering the ocean have on the vital activity of living
organisms?
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- Scientists have found that conifers are damaged by industrial gases more than hardwoods.
Explain why?
- Hard coal on average contains 2-4% sulfur, in brown coals the sulfur content reaches 14%. The
combustion of these and other types of fuel containing large amounts of sulfur produces a very
large amount of sulfur dioxide in the atmosphere. Explain how this affects the state of human
health?
- Pesticides are widely used in many countries to protect plants from pests and diseases, to control
weeds. Argumentatively prove that the use of pesticides is far from safe for humans.
- Scientists believe that at present in developed industrial countries the main source of harmful
emissions is motor transport. Explain what this point of view is based on.
IV. Discussion
Vitamins are physiologically active substances. They perform the function of enzymes or are an
indispensable part of the molecules of other enzymes. Without them, the normal course of
physiological and biochemical processes in the body is disturbed, which can lead to serious
diseases. Can vitamins cause poisoning of the body? Give a rationale for your answer.
- You have probably noticed that vitamin preparations currently produced by the pharmaceutical
industry necessarily include a number of microelements. Why?
Detailed answers can be given to tasks, which allows students to use this material both for selfcontrol and to identify gaps in knowledge, as well as to improve the level of preparation and
systematization of knowledge.
After analyzing the given exercises, students, not possessing knowledge in chemistry and biology,
will not be able to give the correct answers to the questions posed. The answers to these questions
are as follows:
- Absence or deficiency in the body of vitamin B 12 folic acid (from the group of vitamins B9). Both
are synthesized by intestinal microorganisms, which indicates the need to maintain normal
microflora in the large intestine. The main source of vitamin B are animal products, more of it in
beef liver, less in milk and meat. Lettuce leaves, spinach, pomegranate fruits, liver, kidneys are
rich in folic acid; they are also found in yeast.
- Human kidneys could remove salts dissolved in seawater from the body.
However, the magnesium in it causes diarrhea, and with feces, a person already in the first days,
when using seawater for drinking, will lose more liquid than if he did not drink it at all. Therefore,
a person can die from dehydration.
- Many vitamins are an essential part of several hundred enzymes, the synthesis of which, in turn,
is possible in the presence of trace elements that make up the composition. In the absence of food
microelements, the synthesis of enzymes is impossible and, therefore, vitamins are unclaimed.
- Liver glycogen.
- Gastric lipase activity is generally low. There are no conditions in the stomach for emulsification
of fats (the formation of tiny drops of fat distributed in another liquid - in a dispersed medium),
and lipase actively breaks down fat, which is in the form of a fat emulsion. In addition, the optimal
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pH value for gastric lipase is in the range of 5.5 - 7.5 units. The bulk of dietary fats undergoes
splitting in the upper sections of the small intestine under the influence of pancreatic lipase.
- Once in the stratosphere, where the ozone layer is located, freon molecules decompose, releasing
fluorine and chlorine. These halogens react with ozone and destroy it. As a result, the equilibrium
natural amount of ozone decreases, and ultraviolet radiation reaches the Earth.
- Oil films floating on the surface of the ocean significantly disrupt the exchange of energy, heat,
water, gases between the ocean and the atmosphere; hinder the development of planktonic
organisms. They are also dangerous for waterfowl. The oil-contaminated plumage gets wet; the
bird is no longer able to fly and dies from hypothermia. Other marine animals such as whales,
seals, etc. suffer from oil and oil products every year.
- Coniferous trees do not tolerate air pollution and soot, as their needles are perennial.
Consequently, they accumulate more toxic substances. Therefore, in large cities with developed
industry, coniferous trees take root much worse than deciduous ones.
- In humans, sulfur dioxide first causes spasms of the walls of the bronchi; in case of chronic
irritation, inflammation of the bronchial mucosa occurs and chronic bronchitis develops. All this
leads to desquamation of the epithelial layer in the bronchi and can contribute to the occurrence of
cancer. The number of catarrhal diseases of the mucous membrane of the throat and nose increases
sharply.
- According to the World Health Organization (WHO), every year around half a million people in
the world fall ill and over 5,000 die from pesticide poisoning. The public in many countries accuses
many Western chemical associations of using the territory of other states as a testing ground for
pesticides. Thus, on banana plantations in a number of countries in Latin America and the
Caribbean, transnational corporations, primarily American ones, use such a pesticide as DVPS or
phosphel, the use of which at one time led to serious diseases - disorders of the central nervous
system in agricultural workers in Texas, and therefore was banned in the United States itself.
- As a result of the growing number of motor vehicles, and in particular vehicles running on diesel
fuel, a large number of substances harmful to health are released into the air.
The exhaust gases of motor vehicles contain mainly carbon monoxide (CO), aldehydes, 3-, 4benzopyrene (which have a carcinogenic effect), nitrogen oxides, sulfur and lead salts. When one
car moves at a speed of 40 km per hour, up to 75 g of CO is released on a kilometer section of the
road. At a speed of 80 km per hour, its amount doubles. In addition, a car for 100 km of travel
consumes as much oxygen as one person needs for life during the year. Exhaust fumes from motor
vehicles pose a particular danger to children suffering from cerebrovascular insufficiency who
have had a myocardial infarction.
- As the Russian proverb says, "everything is good in moderation." A significant excess of a
number of vitamins, and especially fat-soluble ones (A, D), can lead to poisoning. It is more
difficult to remove fat-soluble vitamins from the body than water-soluble ones.
- Many vitamins are an essential part of several hundred enzymes, the synthesis of which, in turn,
is possible in the presence of trace elements that make up their composition. In the absence of food
microelements, the synthesis of enzymes is impossible and, therefore, vitamins are also unclaimed.
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V. Conclusion
Finishing the reports on the tasks that contribute to the consolidation of interdisciplinary
connections in the study of the natural sciences, we emphasize that, to study the material, almost
no additional time is required if:
1. skillfully combine the presentation of the main educational and additional
materials
2. effectively show visual aids and slides
3. Rationally and clearly use teaching hours in chemistry.
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