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INTEGRATED LESSONS IN CHEMICAL EDUCATION

The features of integrated lessons in the chemistry teaching process are
described in this article. The opportunities of increasing the effectiveness
of teaching chemistry are identified on the basis of the highlighted
advantages of this lessons’ type teaching. It is shown that an integrated
lesson is a specially organized lesson, the purpose of which can be achieved
only by combining knowledge from different subjects (biology, physics,
mathematics, computer science). It is aimed at considering and solving a
problem, allowing to achieve a perceptual, synthesized understanding of
the subject under study by students, harmoniously combining the methods
of various sciences, having a practical orientation

The article provides information that today in chemistry lessons, in
addition to the classroom-specific form of organization of the educational
process, it is advisable to use non-traditional forms of education, such as
integrated lessons. It is shown that any components of the pedagogical
process can be integrated in the lesson: goals, principles, content, methods
and means of teaching. When, for example, the content is taken, any of
its components can be distinguished for integration in it: concepts, laws,
principles, definitions, signs, phenomena, hypotheses, events, facts, ideas,
problems, etc. It is also possible to integrate such components of the content
as intellectual and practical skills and abilities. These components from
different disciplines, combined in one lesson, become system-forming,
educational material is collected around them and brought into a new system.

Keywords: integrated lesson, integration, chemistry, technology,
interdisciplinary approach, optimization of the learning process.
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Introduction

The formation of a general system of students’ knowledge about the real
world, reflecting the interconnections of various forms of matter movement is
one of the main educational functions of integrated lessons. The connections
of chemistry with both the subjects of the scientific science and the humanities
cycle are strengthened; knowledge transfer skills, their application and versatile
comprehension are improved at the integrated lessons.

It is possible to single out the main elements of the education content, to
provide the development of systemically important ideas, concepts and general
scientific methods of educational activities, the possibility of the integrated
application of knowledge from various subjects in the students’ training activity
during integrated lessons.

The integration of knowledge from different subjects can be done with the
help of an integrated lesson. Integrated lesson system is a foundation of integrated
learning

Conducting of integrated lessons helps to optimize the learning process, since
they allow avoiding duplication of the same material in curricula and textbooks;
use the technologies of problem and project learning (for example, drawing up
interdisciplinary projects); rationally use time with its limit on the study, using
ready-made content from a related or parallel discipline [1].

The practical significance of this article is that integrated teaching of
chemistry at school can be used by teachers in teaching practice, with their help
such qualities of students’ knowledge as consistency, depth, awareness, flexibility
is formed, and they also help to overcome the subject inertia of thinking and
broaden pupils’ outlook.

Materials and methods

Theoretical research methods were used in this work, namely the analysis
of pedagogical literature, synthesis, generalization, scientific research. Since
integrated learning addresses a variety of interdisciplinary problems, this approach
harmoniously combines a variety of teaching methods (teaching and learning
methods) used at the interface of subjects: story and conversation, seminar and
conference, observation and experience, comparison, analysis and synthesis, play.

Results and discussion

For the effective training of integrated lessons, the following conditions are
required [ 2]:

— correct definition of the lesson’s theme, the object of study, careful selection
of the lesson’s content, its integrative resource;

— high professional qualities of teachers, providing creative integrative
cooperation in the preparation of the lesson, during the lesson;
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— inclusion of students’ self-education in lesson preparation;

— use of various educational technologies: traditional (they are always
necessary), project, interactive, informational, problem-based learning, in order
to enhance the mental activity of students at all stages of the lesson;

— a thoughtful combination of individual and group forms of work

The need for integrated lessons was dictated by the fact that the material
on the structure, properties and functions of many substances is duplicated with
related disciplines [3, 4].

Consider some themes and content of the lessons (Table 1), which provide
the formation of students’ skills to establish and assimilate connections between
knowledge from various courses, for example, chemistry and biology.

Table 1 — Integrated lessons on the relationship between chemistry and biology

Themes Content
1 | Periodic table of chemical | The importance of calcium ions for a growing organism’s
elements. Cell structure | formation

2 | Calcium. Bone structure | To show the importance of bones for the human body; to
prove the need for Ca salts for the formation of bones, the
need for the Ca ions in the food of an adult, adolescent
and newborn.

3 | Metals. Muscle work The value of Ca ions for muscle contraction, acceleration
of ATP hydrolysis in the presence of calcium and
potassium ions, as well as magnesium.

4 | Iron. Blood To show the value of the iron (II) ion in the hemoglobin
composition.

5 |Aggregate states of|To givethe chemical characteristics of oxygen and carbon
substances. Gases. Breath | dioxide gases, show their importance for the body; to
characterize gas exchange (pulmonary and tissular).

6 |[Carbon. Carbon|To prove the harm of smoking, because in addition to
compounds. The harm of | nicotine, tobacco smoke contains: soot, carbon monoxide,
smoking hydrocyanic acid, etc. The effect of these substances on
the human body.

7 | Water. The value of water | To emphasize the role of water in biochemical processes.
for the human body

Let’s consider further the integrated lessons [5, 6] and show the connection
between chemistry and physics. In the 8th grade, the theme «The structure of the
atomy is studied. Students know a lot from physics: an atom consists of a positive
charged nucleus and electrons. Electrons move around the nucleus at different
distances and have different energy reserves.

116



Becmuux Topatievipog ynusepcumema, ISSN 2710-2661 Cepusi I[Tedacoeuueckas Ne 1, 2022

Batteries are studied in physics, the electrolyte for which is sulfuric acid
or potassium hydroxide. In medicine and in everyday life, a diluted solution of
ammonia, called ammonia, is used, and in agriculture, a more concentrated solution
is nitrogen fertilizer, which increases the yield — biology tells us about this. And
physics adds a condition under which ammonia goes into a liquid state — increased
pressure; with evaporation of liquid ammonia — strong cooling.

In the theme «Nitrogen and Phosphorusy, the following task is useful: what
industrially important substances can be obtained from air and water? «Nitrogen»
means lifeless, and biology refutes this, arguing that nitrogen is an integral part
of protein, and «life is a way of existence of protein bodies» (Friedrich Engels).

Any chemical task, equation, problem, dependence, determination of the
structure of molecules can be solved only with the help of mathematical skills [7]
and acquired logical techniques. In order to solve a chemical task, it is necessary to:
determine what is required in the problem, write out the basic chemical formulas for
solving the problem, and then use mathematical knowledge to solve chemical tasks.

The connection between chemistry and computer science can be observed
every day, the Internet and various programs help students learn more about the
current state of science, students are happy to share new information with the
teacher. Students should be able to correctly design their reports and abstracts,
and in the electronic version this material can be supplemented and processed, as
well as the development of the information space [8] increases students’ interest
in new methods and forms of teaching.

Chemistry is directly related to history, because chemistry, as a science, has
not been formed for a single millennium. Thus, any discovery, phenomenon had
its date, its own scientist. The economic situation of a particular era influenced the
development of chemistry, and often slowed down the most important discoveries

Consider the relationship between chemistry and biology and ecology [9].
Any biological process is based on chemical transformation. An example is the
oxidation of glucose in the human body. The other side of the biological process is
the final product that is obtained during this process. An example is the oxidation
of alcohol in the human body. As a result, oxidation products such as aldehydes
have a toxic effect on the body.

Students are first introduced to photosynthesis in biology; in chemistry,
this acquaintance is confirmed by the equations of reactions. When studying
hydrochloric acid, it must be noted that a lot of students already have known:
gastric juice, the cause of heartburn, precautions when working with acids (also
when working with caustic alkali) and initial care in case of damage by them.

A questionnaire to determine the effectiveness of the use of integrated tasks
and lessons was conducted in teaching chemistry. The analysis showed that the use
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of integrated tasks and lessons contributes to better assimilation of new material
in the study of chemistry. The results are shown in Figure 1.

Figure 1 — The impact of the use of integrated tasks and lessons
on the assimilation of new material

Among the advantages of integration in Chemistry lessons are the following:

— development of students’ mental potential (stimulation to active cognition
of the surrounding reality, to comprehend and find causal relationships, the
development of communication skills, the formation of the ability to compare,
generalize, draw conclusions);

— increasing the students’ cognitive interest and motivation through non-
standard exciting forms of integrated lessons conducting;

— the ability to reduce students’ fatigue and overstrain by changing a variety
of activities;

—an opportunity for self-realization, self-expression, creativity of the teacher [10].

Conclusion

Establishing relationships between chemistry and related disciplines expands
the amount of basic knowledge necessary for understanding and conscious
assimilation of program material in chemistry, allows a person to better navigate
and find the relationship of sciences that has disappeared over the past decade.
Integration with those subjects that seem quite attractive to schoolchildren, allows
you to successfully increase interest in chemistry and develop the motivation to
study it. Integration with applied disciplines reveals the possibilities of practical
application of the acquired chemical knowledge. Integration is a necessary
condition for the modern educational process and its implementation is a transition
to a new quality level of education.
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XUMHUAHBI OKBITY YAIPICIHJAEIT
HHTEI'PAIUAJFAH CABAKTAP

Maxkanada xumusinel oKbimy yoipicinde2i Oipikmipineen cabakmapobiy
epexwenikmepi cunammanaan. Cabakmuly 0Cbl MmypiH 6mKi3y0iH epexuie
aApMuIKUWbLILIKIMAPLIHBIY He2i3iHOe XUMUSAHbL OKbIMYOblY MUIMOLIIeiH
apmmulipy MyMKIHOIKmepi anblkmanovl. Mnmeepayusnanzan cabak — oy
apHaiivl YUbIMOACMbIPbLI2AH CADAK, OHbIH MAKCAMBIHA SPMY Pl NOHOEpOeH
(buonoeus, usuxa, mamemamuxa, ungpopmamuxa) O0inimoi Gipikmipy
apKbLILL KOJ JicemKizy2e 601a0bl, Ke3-Keleen MOCeNeti Kapacmuipyad JcoHe
wewiyee bazvimmanaat, cmyoenmmepoiy 3epmmenemin MoceneHi mymac,
cunmesoenzeH KabvlioayblHA KOJL HCemKizyee MyMKIHOIK Oepedi. Op mypui
2bLIBIMOAapOblY 90iCmepin yilecmipemin, NPaKmuKaibiy bazvimol 6ap.

Maxkanada 6yeinei mayoa xumus cabakmapviHOd 0Ky Npoyeciu
YUBIMOACMBbIPYObIH CHIHbIN-CAOA2bIHAH DACKA, UHMEeSPAYUATAH2AH cabaKmap
CUAKMbL 0dCMYPIIL emec OKblmy QOpMAnapvlH KOJIOAH2AH HCOH eKeHOIel
mypanel monimemmep xKeamipineen. Cabakma neoazosuxkanbl npoyecmiy
Ke3-KejleeH KOMNOHeHmmepin Oipikmipyze O01amvIHObI2bl KOPCEMIN2eH:
0Ky Makcammapbl, RPUHYUNMepi, Ma3myHbl, d0icmepi MeH Kypanioapbi.
Mbicanvl, masmyn anvinean Ke3oe, OHblY Ke3-KeizeH KOMNOHeHmi 02aH
UHMEZPAYUANAHY bl MYMKIH: Y2bIMOAp, 3aH0ap, NPUHYUNIMED, AHLIKIMAMAap,
bencinep, Kybwlivicmap, sunomesanap, oKusaiap, gaxminep, udesiap,
npobaemanap dcorne m.6. Conoau-ak, 3UAMKePiK HcoHe NPaKmuKaiblk,
0az0vLnap meH 0a20bliap CusKmsl MA3MyHObl KOMHOHeHmmepoi
oipixmipyee 6onaovl. Bip cabakma Oipikmipineen spmypii nonoepoiy 6y
KOMROHeHmmepi JcylieHi Kypatiovl, onapovly atinaniacvinoa OKy mamepuansl
JHCUHATTBIN, JHCAHA JiCyliece eHei3ineol.

Kinmmi cesoep: unmezpayusnanean cabax, unmezpayus, Xumus,
MEeXHON02UsL, NOHAPANBIK MACLI, OKY NPOYECiH OHMALIAHObIDY.
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HNHTEI'PUPOBAHHBIE YPOKH B ITPONECCE OBYYEHUA XUMHUHN

B cmamve onucviearomes ocobenHocmu uHmMeZpUPOBAHHBIX YPOKOG
6 npoyecce ooyuenus xumuu. Ha ocHoge ebl0eneHHbIX npeumywecmes
NPOBeOeHls MAK020 8UOA YPOKOS GblABNIEHbI B03MONCHOCU NOBBIUECHUS]
appexmusnocmu obyuenus xumuu. Ilokazano, ¥mo uHMePUPOBAHHbIIL
VDOK — 31O CHeYUAIbHO OP2AHU308AHHDBIL YPOK, Yelb KONMOPO20 MOJiCem
ObIMb doCmMUSHYMA UL NPU 00bEOUHEHUU SHAHUL U3 PASHBIX NPEOMENO8
(buonocuu, usuku, mamemamuxu, UHGOPMAMUKY), HANPABLEHHbLI
Ha paccmompenue u peulenue Kakou-mubo npodiemvl, no3680A0WULL
000UMbCA YENOCMHO20, CUHMESUPOBAHHO2O BOCHPUAMUS YUAUUMUCS
uccredyemozo 80Npoca, apMOHUYHO covemarnwui ¢ cebe menoovl
PA3TUYHBIX HAVK, UMEIOWUL NPAKIMUYECKYI0 HANPAGIEeHHOCb.

B cmamve npusedenvi ceedenus o mom, umo ce200Hs HA YPOKAX
XUMUU, KPOMe KAACCHO-YPOUHOU popMbl Opeanu3ayuu yueOHo20 npoyeccad,
YenecoobpasHo UCHOTBL306aNb HEMPAOUYUOHHbIE YOPMbI 0OYYEHUs, maKue
KaK unmezpupogannvle ypoxu. [Iokazano, 4umo uHmezpuposams Ha ypoKe
MOJICHO 1H00ble KOMNOHEHMbI Ne0d202UYecK020 NPOYecca. yeau, NPUHYUnbl,
codepoicanue, memoowl u cpedcmea ooyuenus. Kozoa bepemcs, nanpumep,
codepoicanue, Mo 0151 UHMeSPUPOBAHUSL 8 HEM MOACEN 8blOeNAMbCA NH0001
€20 KOMNOHEHM: NOHAMUS, 3AKOHbL, NPUHYUNYL, ONPeOeleHlsl, NPUSHAKY,
sA61eHUs, 2unome3svl, coOobimMusl, ghakmol, udeu, npoobremvl u m.o. Mooicro
Maxsce UHMe2puposams makue COCMagrauue coO0ep’HCanus, Kax
UHMELIEKMYAbHbIE U RPAKMUYECKUe HA8bIKU U YMeHUs. DN KOMHOHEeHMbl
U3 pasublx OUCYUNIUH, 00veouHsembie 8 0OHOM YPOKe, CIMAHOBAMC
CUCMEMO0DPAZYIOWUMU, 8OKPY2 HUX COOUPAEMCS U NPUBOOUMICSL 8 HOBVIO
cucmemy yueOHblll Mamepuai.

Knrouegvie cnosa: unmespuposantbviil ypox, uHmezpayus, Xumus,
MEXHON02USL, MEHCOUCYUNTUHAPHBLL NOOX00, ONMUMUZAYUSL NPOYeccd
o0OyueHus.
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