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The role of laboratory classes in teaching chemistry in military
universities

In teaching chemistry, the question of sources of knowledge is very important. Since a
cadet can gain knowledge either from the words of a teacher and a textbooks, or through direct
familiarization with substances when performing experiments. The laboratory is the place where
the connection between theory and practice takes place, it is a means for assessing knowledge,
applying ideas and skills, and a place for interpreting one’s findings and observations. The article
describes a pedagogical experiment conducted at military institute during chemistry classes. In
two experimental groups with the same number of cadets, classes were conducted using different
modern technologies. According to the results of the experiment, it was revealed that the group
using laboratory exercises obtained the best results.

Keywords: laboratory classes, pedagogical experiment, practice, chemistry, modern
training.

Introduction

Currently, modern (interactive) training is a relevant concept in higher
military educational institutions [1]. Today, cadets have full opportunity to obtain
theoretical knowledge in all subjects, they have access to modern books and virtual
libraries. But unfortunately, they often cannot properly combine the theory of some
subjects with practice. Only in practice can one acquire skills based on theoretical
knowledge, explain certain phenomena.

In teaching any subject, it is important to stimulate the mental activity of
cadets. One of the main ways to comprehend the basics of a subject is an
experiment.

Chemistry is an experimental-theoretical science. That is, each chemical
theory is supported by a chemical experiment. An experiment is one of the main
methods of mastering chemical science. The results of an experiment conducted by
cadets make them think, draw a conclusion about the theoretical knowledge they
have previously acquired. Only during laboratory classes can one acquire skills
that help use the theoretical knowledge they have previously acquired and explain
certain phenomena. It is important to consolidate the obtained material with an
experiment before starting the subsequent material, since otherwise it will be more
difficult for cadets to perceive new information.
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The main goal of laboratory research is to consolidate the obtained material
with a simple experiment. On many topics from the program of military
universities teaching chemistry, you can do laboratory work.

The chemical laboratory in military universities is an independent laboratory
equipped with all the necessary tools, chemicals, a distiller, electronic equipment,
etc. Tables are installed that are convenient for cadets to conduct an experiment on
their own. The teacher's table is located so that cadets can observe the reaction
during the experiment. This happens in cases where expensive reagents were used
during the experiment or if the experiment may be unsafe for health. The
laboratory is also equipped with safety equipment, such as a fire extinguisher and a
first aid kit.

In the practice of teaching chemistry, it is traditional to divide the
experiment into a demonstration experience, practical work and experimental
tasks. Demonstration experiments are carried out by teachers and laboratory
assistants, or are demonstrated using media resources, videos and computers.
Practical work is carried out to strengthen the students' chemical knowledge
through independent chemical experiments by the students themselves [2].
It should be noted that when performing laboratory and practical work using
traditional methods, cadets do not develop the ability to formulate the purpose of
the work, plan and competently conduct an experiment, observe what is happening,
record the results, describe what they saw and draw conclusions.

When performing experimental tasks or assignments, cadets not only reveal
their theoretical and practical knowledge, but also demonstrate their logical
thinking. Experimental tasks increase the level of reasoning and interest in science,
and also develop ingenuity.

Research methods

To confirm the identified hypothesis, we conducted a pedagogical
experiment. As research methods for studying the level of knowledge of cadets, the
methods of testing, observation, questionnaires, qualitative and quantitative
processing of the results of the pedagogical experiment were used [3]. The
objective of the experiment is to show the relationship between chemical
laboratory classes and theory, to develop the cognitive interest of cadets in the
subject "Chemistry", to show interdisciplinary connections.

To conduct the pedagogical experiment, two experimental groups of 20
cadets were taken. When choosing, criteria with the same levels of knowledge
were taken into account. Experimental tasks of a problematic nature were offered
in both groups, in one after performing experiments of the corresponding practical
work, and in the other immediately after theoretical classes.

When assessing the performance of experimental work, the handling of
chemical reagents and laboratory equipment and glassware, accuracy and rational
use of time were taken into account. Particular attention was paid to the accuracy
of observation, correct determination and awareness of conclusions.

For clarity, the most effective and interesting experiments on the topics of
"Oxidation-reduction reactions" and "Metals" were selected. For complete and
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clear perception, a presentation with the conditions of the reactions and chemical
equations of reactions was presented on slides, oxidation states for drawing up an
electron balance were indicated.

To create feedback with the cadets, questions on previously studied topics
were prepared. As a result, the cadets showed interest in the experiments and
actively recalled the previously covered material.

Experiment. A zinc plate was lowered into a solution of copper sulfate
CuS0,. After some time, brick-red copper metal accumulates on the plate, and the
solution changes color from blue to green. The same reaction can be carried out
with an iron nail. The students are instructed to write the reaction equation and
determine the type of reaction.

In+ CuS0, — ZnS0, + Cu l

Fe+ CuS0O, — FeSO,+ Cu |

Using reactions as an example, the concept of oxidation-reduction reaction is
explained and oxidation states are arranged together with the students.

Experiment. To a 1M NaOH solution, we add a 10% glucose solution and a
blue indigo carmine solution. After some time after preparation, under the action of
an agueous alkali solution, glucose is dehydrated, turning into gluconic acid.

CH,0H(CHOH),COH+ H,0 = CH,O0H(CHOH),COOH + 2H™

The indigo carmine indicator, adding hydrogen obtained from the reaction,
changes color from green to red, then to yellow. That is why this reaction is called
a "chemical traffic light™ [4].

Experiment. A piece of copper is dropped into a flask with a concentrated
solution of nitric acid. For interest, we took a copper coin of 0.05 manat. The coin
dissolves with the release of a red-brown gas, and the solution in the flask turns
green.

Cu+ 4HNO, (kou1.) — Cu(NO;), + NO, T+2H,0

Experiment. In a flask, we prepare a solution of lead, in our case lead nitrate,
and add acetic acid to prevent hydrolysis. To it, we add a solution of potassium
iodide prepared in very hot water.

Pb(NOy), + 2K] = 2KNO; + Pb],

Since the water is hot, the resulting precipitate of Pb/, dissolves. As the
solution slowly cools, small crystals of "golden rain" fall out [5].

Research Results

For evaluation, the cadets were given a number of theoretical questions,
problems and experimental tasks. Most of the cadets in both groups coped with the
questions and tasks. However, the answers to the experimental tasks showed
different results. The experimental group, which was present at the laboratory
classes, gave detailed descriptions and explanations of the tasks, which increased
the quality of the answers when evaluating the cadets. The average score of this
group was 96 out of 100.

In the other group, many cadets had incomplete answers, which accordingly
affected the evaluation. The average score of this group was 70 out of 100.



Such results, in our opinion, indicate a significant role of laboratory work,
which was carried out in one of the experimental groups.

Conclusions

All of the above leads to the conclusion about the need for further
improvement of the methodology of conducting laboratory classes, which are an
important basis for studying chemistry in military universities, as well as the
development and implementation of laboratory classes in the process of teaching
chemistry.

Conducting even very simple chemical experiments helps in learning,
simplifying the process of assimilation of the material. If the assimilation of the
material is not perfect, then it will be difficult to achieve an understanding of the
subsequent material, since in the absence of a connection with previous data, it is
more difficult for cadets to think, in addition, their faith in scientific facts will
weaken. Cadets lose interest in the subject, it seems to them that science is difficult
to understand and the knowledge obtained during theoretical classes weakens,
which is a disaster in education.

During laboratory classes, cadets have the opportunity to check the facts
obtained in theoretical classes, satisfy their curiosity - all this increases the level of
reasoning and interest in Chemistry. Laboratory work expands the cadets'
opportunities to acquire skills and develops their creative qualities.
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I'.T". I'iossipiu

ODCKePH KOFApPbl OKY OPbIHIAPHIH/IA XUMHAHBI OKbITY/AAFbI 36PTXAHAJIBIK
cadaKkTapabIH peJii

XUMHSHBI OKBITYZa OUTIM Ke3lIepl Typallbl Mocelle oTe MaHbI3abel. Kypcant Oimimi
MYFaJgiM MEH OKYJBIKTHIH CO3/JCpiHEH HeMece TaxipuOenepial OpbIHIAy Ke3iHAe 3aTTapMeH
TIKEJIe TaHBICY apKbUIBI ajla ayjajpl. 3epTxaHa - OyJl TEOpUs MEH NpPAKTUKa apachIHIarbl
OaiiaHbIC KY3€ere achIpbIIAThIH OpbIH, OyI1 OlmiMl Oaranay, uaesiap MEH JaFAbUIap/sl KOJIIaHy
Kypajbl >KOHE OHBIH KOPBITHIHABUIAPHI MEH OaKbUIAaylapblH TYCIHIIpY OpHBL. byn makanana
XUMHUsI cabaKTapbl KE3iHJE OCKepH HWHCTUTYTTAa JKYPri3UIreH IeJaroruKaiblK SKCIEPUMEHT
cunarranrad. Kypcantrap canbl Oipaeld €Ki SKCHEPHUMEHTTIK TOITa OpTYpJll 3amMaHayH
TEXHOJIOTUSUIAP/IbI KOJIIaHa OTBIPBIN cabakTap OTKi3uIal. DKCIEpUMEHT HOTHKeNepi OoibIHIIa,
3epTXaHaIBIK cabaKTap/ bl KOJIaHy apKbUIbl OTKE3UITeH TONTAa €H YKaKChl HOTHXKENIEP aJbIHFAHBI
AHBIKTAJIJIBI.

Kinm ce30ep: 3epTxaHainblK cabakrap, eJarorukajiblK dKCIIEPUMEHT, IPAaKTUKa, XUMHUS,
3aMaHayH OKBITY.

I'.I'. I'onmnspaun

Poanb J'IaﬁOpaToprIX 3aHATHH B oﬁyqe}mn XUMHUH B BOCHHBIX By3aXx

B npenogaBaHuM XMMUU O4Y€Hb Ba)KEH BOIIPOC 00 MCTOYHMKAX 3HAHMA. Tak Kak 3HaHUS
KypCaHT MOXXET TOJYyYUTh HJIM CO CIOB YyYHTeIsl H Yy4YeOHHKA, WM JK€ IyTeM
HEMOCPEJCTBEHHOTO0 O3HAKOMJICHHsI C BEIECTBAMM NPH BBINOJHEHUH ONbITOB. JlabopaTopus —
3TO MECTO, TJI€ OCYIIECTBIISETCS CBSA3b MEXKAY TEOPUEH U IPAKTUKON, 3TO CPEACTBO JJIs OLICHKU
3HaHUHM, NPUMEHEHUsS HJEH W HABBIKOB M MECTO MJI1 WMHTEPIpPETalUd CBOUX BBIBOJOB U
HaOmoieHni. B naHHOM cTaThe onuchIBaeTcs MeIaroru4ecKuil HIKCIEPUMEHT, MPOBEIECHHBIA B
BOGHHOM MHCTUTYT€ BO BpEMs 3aHATUM MO0 XMMHMM. B IBYX JKCHEpPUMEHTAIBbHBIX IPYIIax ¢
OJINHAKOBBIM KOJIMYECTBOM KYpPCAaHTOB OBLIM MPOBEACHBI 3aHATHS C NPUMEHEHHEM Pa3HBIX
COBpPEMEHHBIX TexHousioruil. Ilo pe3ynbraTaMm sKCrepuMeHTa ObLJIO BBIBICHO, YTO B TPYIIE C
MIPUMEHEHHUEM J1a00paTOPHBIX 3aHATUHN MOJyYEHbl HAWITYUILINE PE3yIbTaThlI.

Kniouesvie cnosa: nabopaTOpHbIE 3aHATHUS, NMENArOTMYECKHM SKCIEPUMEHT, MPaKTHKa,
XMMHUs1, COBpEMEHHOE 00y4eHue.
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INonnspnu ['onm I'ycelin Anu KbI3bl

XMMUS FBUIBIMIAPBIHBIH KaHAWJAThI, JOLUEeHT, [ elinap
ONIMEeB AaThIHAAFBl OCKEPU HWHCTHUTYTHI FBUIBIMU
OeniMiHIH J01eHTI, baky, ©3ipOaiikan

[Monnspau [Nonnm [NyceliH Anu KbI3bl

KaHJIUJaT XUMUYECKHUX HayK, JTOLICHT,
JOLIEHT Hay4yHoro otaena BoenHoro wuHcTUTyTa
nMenn [ efinapa Anuea, baky, A3epOaiimkan
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