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The article discusses the effectiveness of the use of modern active case-study teaching
technology in teaching organic chemistry in higher educational institutions, the role of students in the
formation of skills of analysis, accumulation, assessment, deep assimilation of theoretical knowledge.

To reveal the content of the topic, the results of an experimental and experimental study
conducted from 2021 to 2022 in the educational program 6B01506-Chemistry with the aim of
identifying effective methods for the formation of special subject and Universal interdisciplinary
competencies of students based on the practical application of communicative, exploratory,
creative, theoretical knowledge in the study of basic and profile disciplines.

In the article, the formation of creative views of students when using Case-study Technology in
laboratory classes in organic chemistry is heard, methods of free expression of thoughts in the group,
effective use of knowledge acquired in the lecture in laboratory classes are differentiated.

Keywords: case-study, situation, analytical skills, communication skills, self-
differentiation, SMART goal.

Introduction

The case method, or the method of teaching using real situations, appeared at the
beginning of the XX century at the Harvard University Business School in the USA. The term
"case study method" was first used in the works of the American scientist Copeland. In 1921,
Copeland published a collection of real teaching situations and demonstrated how to use the case
study method.

In the 80s and 90s of the 20th century, the case method was widely used all over the
world, including the USSR, especially in economic subjects. From this period G.A.Bryansky,
Yu.Ekaterinoslavsky, = 0O.V.Kozlova, = Yu.D.Krasovsky, V.Ya.Platov, D.A.Pospelov,
0.A.Ovsyannikov and other scientists made a great contribution to the implementation of the
case study method. The case study method allows you to illustrate academic theories in terms of
real-life situations. This allows students to study the subject, gain in-depth knowledge, process
and analyze information, distinguish and distinguish different situations.

The following main stages of creation of cases: definition of goals, assignment of criteria
for different situations, identification of necessary sources of information, preparation of initial
case materials, expertise, preparation of methodological materials on its application. The
technology of working with cases in the educational process consists of the following stages:

1) individual work of researchers of case materials (identification of the problem,
formulation of the main alternatives, presentation of the proposed action or solution);

2) work with small groups related to the introduction of the main problem and its solution.

3) presentations of small groups in the general discussion (within the study group) and
results of practice.

The case-study method develops the following skills:

1. Analytical skills. They include the following: the ability to separate data from
information, the ability to distinguish between important and irrelevant information, analysis,
visualization and access to them, the ability to find and restore missing information, etc. Ability
to think clearly and logically. This is especially important if the information is of low quality.
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2. Practical skills. The low level of complexity of the problem compared to the actual
cases presented in the case allows systematization of practical skills used in economic theories,
methods and principles.

3. Creative skills. The problem is not solved with a single Case according to the rules.
Here, the creative skills of alternative solution generation, which cannot be solved in a logical
way, are very important.

4. Communicative skills. Among them, the following can be noted: the skill of
conducting a discussion, conveying the vision of the surrounding people. The use of visual
material and other media items - joining groups, defending one's point of view, conveying the
point of view of opponents, preparing a brief version of the report.

5. Social skills. During the discussion, specific social skills are formed in Case: self-assessment of
people, ability to listen, support the discussion or prove the opposite point of view, i.e., self-control, etc.

6. Self-differentiation. Disagreement during discussion helps to better understand and
analyze the opinion of others and one's own. The arising moral and ethical problems require the
formation of social skills to solve them.

Materials and methods

During the period of 2021-2023, in the course of teaching organic chemistry, we
conducted studies in the direction of determining effective methods of in-depth learning of
complex theoretical concepts based on the use of case study technology.

As a primary source of information, the analysis of the scientific works of methodical
scientists who studied the previously published technologies of teaching chemistry, and the
analyzes of the data obtained during the laboratory-experimental classes were used.

During the preparation of the article, methods of laboratory analysis, research, collection,
evaluation were used.

The use of the case method is not limited only to teaching, this method is also actively used as a
research method. In addition, it is one of the real ways to increase the professional competence of the
teacher by combining the content of learning, knowledge and research in education. The effectiveness
of this method is that it can be easily combined with other learning methods.

Main part

Creating a categorical apparatus of the method helps to gradually increase the efficiency
of its use, and also opens up new opportunities for the method of technologization in the
educational process. The main concepts used in the case method are "situation™ and "analysis",
as well as the concept of "situation analysis" arising from them.

Lesson organization stages:

The stage of commitment to joint action:

The main task of this stage: creation of evidence for joint action, identification of the
initiatives of the participants in the discussion.

At this stage, the following work options are possible:

- The text of the case study can be distributed to students before the start of the lesson for
independent study and preparation of answers to questions.

- At the beginning of the lesson, the students' knowledge of the case study materials and
their interest in the discussion are determined.

- The main problem underlying the case study is identified, and it is coordinated with the
relevant part of the course.

Stage of organization of joint action:

The main task of this stage is: - organization of activities to solve the problem. Activities can be
combined in small groups and individual. The listeners are temporarily divided into small groups to
prepare a collective answer to a question in a certain amount of time given by the teacher. In each small
group (independently of other groups) there is a comparison of answers, their processing, production of
an individual view, which is formalized for presentation. In each group, a "spokesperson™ is chosen or
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appointed to deliver the solution. If the case is well-constructed, then the decisions of the groups should
not be inconsistent. Speakers present the solutions of groups and answer questions. The teacher
organizes and guides the general discussion.

The stage of analysis and reflection of joint action:

The main task of this stage is: - determination of educational and educational results with
the results of case work. In addition, at this stage, the effectiveness of the organization of the
lesson is analyzed, the key issues of the organization of joint activities are determined, and tasks
for further work are set. The actions of the teacher can be as follows: the teacher ends the
discussion by analyzing the process of discussing the case study and the work of all groups,
gives a brief explanation of the real development of the story, draws a conclusion.

Case structure:

Despite the variety of cases, they all have a typical structure.

According to the rules, the case consists of the following parts:

- Circumstances - a random situation, a key issue, a story from real life.

- Context of the situation - chronological, historical, place context, features of actions or
participants in the situation.

- Commenting on the situation proposed by the author.

- Questions and tasks for working with the case.

- Attachments.

Case assembly stage:

- Determining the position of the case in the system of educational goals.

- Search for an institutional system directly related to the case topic.

- Create or select a situation model.

- Create a description.

- Collect additional information.

- Preparing the final text.

- Presentation of the case, organization of discussion.

- Organization of case work:

There are many options, and this is an opportunity for the creativity of the teacher. We
offer a maximally generalized lesson model that can be organized.

For example, let's consider the course of analysis of the lesson using the case study
method when conducting laboratory work on the topic "Research of the chemical properties of
saturated hydrocarbons"” in the subject of organic chemistry taught in the 3rd year of higher
educational institutions under the 6B01506-Chemistry educational program.

Table 1 — Lesson plan

Subject name Organic chemistry

Lesson topic "Study of chemical properties of saturated hydrocarbons"
Type of lesson Laboratory lesson

Number of 3 courses/18 students

courses/students:

Obijective Case SMART Objectives:

S (Specific) - Students will summarize the isomerism and properties of
saturated hydrocarbons.

M (Measurable) - Consideration of what percentage of total organic
compounds are natural sources of saturated hydrocarbons.

A (Achievable) - Consideration of what percentage of total organic
compounds are natural sources of saturated hydrocarbons.

R (Realistic) - Students independently analyze this topic and summarize
using the presented literature.

T (Time bound) - 2 hours of lectures, 2 hours of laboratory work, 2 hours
of practical training.
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Responsibilities

Case Responsibilities:

1. Analysis of the situation;

2. Bringing the situation from life experience;

3. Learning to listen and evaluate other people's opinions;

4. Consider different ways to find a case solution;

5. Defense of the case decision;

6. Discuss the identified case solution and find the most effective one.

Necessary equipment and
reagents

sodium, potassium acetate, sodium bicarbonate, bromine water (light
yellow), potassium permanganate (diluted solution).

Reviewing of theoretical
knowledge

Basic questions:

1. Homologous series, nomenclature and isomerism of saturated
hydrocarbons.

2. Methods and use of saturated hydrocarbons.

Subject questions:

1. Saturated hydrocarbons are characterized by substitution reactions. Write the
steps of the methane chlorination reaction with a radical chain mechanism.
2. Write the equation for the butane nitration reaction using the
Konovalov method.

3. Write the equation of the ethane elimination reaction and explain its
mechanism.

Stages of creating a case:

1. Introducing students to the case materials and situation - 5 minutes.

2. Rules for determining the goals of case creation and performing tasks -
5th minute.

3. Finding one or more solutions to the situation - 5 minutes.

4. Listening to students' decisions - 10 minutes.

5. Comparison and discussion of students' decisions - 10 minutes.

6. Self-evaluation - 5 minutes.

7. Mutual assessment of case solutions - 5 minutes.

8. Providing feedback / reflection - 5 minutes.

Laboratory work progress

1-Situation. During laboratory work in organic chemistry, students collected
methane and ethylene in a stoppered test tube with a short gas-conducting tube.
Finally, a 10x12 cm rubber tube with a glass on the end is continued. A mixture
of 1 part of any anhydrous acetate and 1 part sodium bicarbonate is placed in a
dry test tube. Continue the gas-conducting tubes and fix the test tube
horizontally. The mixture is first heated slowly and then strongly. It was
necessary to put the gas-conducting tube in separate test tubes with bromine
water and potassium permanganate, and observe the bromination and oxidation
reactions of methane by looking at their colors. However, the result of the
reaction did not show any color, and the result obtained by the student turned
out to be wrong.

2-Situation. Methane and ethylene are collected in a stoppered test tube with a
short gas-conducting tube. Finally, we continue with a 10x12 cm rubber tube
with a glass at the end. A few grams of a mixture of 1 part anhydrous acetate
and sodium bicarbonate are placed in a dry test tube. Continue the gas-
conducting tubes and fix the test tube horizontally. The mixture is first heated
slowly and then strongly. Without stopping the heating, methane is collected in
a test tube filled with water in a water bath. Remove the gas tube from the water
and stop heating. The test tube is closed with our finger and brought to the
flame. Methane was supposed to burn with a blue flame. However, the student
did not collect the gas correctly and the flame did not turn blue. If we put a
porcelain plate in the flame of hot methane, black spots of soot should not have
appeared, but black spots of soot appeared.

Problem questions:

1. During the experiment, bromination and oxidation reactions did not take
place due to the lack of accumulation of methane gas, justify your answer.
2. What is the importance of punctuality during laboratory practice?
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Case study evaluation Grade Evaluation criteria
criteria: Grade Evaluation | 90-100 points
criteria - expressing one's thoughts in scientific language;

- to find a complete, accurate and correct answer to the question;
- the student finds the answer by combining experience and theory.
75-89 points
- the student has fully mastered the material,
- uses theoretical material to solve the problem situation, but there are
some errors in the content and form of the answer;
-- the answer is generally correct or has some errors.
50-74 points
- the student delivers the material in full, not in order;
-- cannot prove his point;
- did not fully understand the theoretical material.
0-50 points
- the case problem has not been solved;
-- did not master the theoretical material at all;
-- does not know how to solve the case.

Students are divided into groups to prepare a group (or individual) answer to a question in
the amount of time set by the teacher. Answers are made in each group (independently from
other groups), and they are compared and processed. After that, the work of presenting those
solutions to the whole group will be formalized. Sometimes a personal point of view is specially
proved. Each group is assigned a leader - "speaker”. As a rule, if the case is well-constructed,
then the decisions of the groups will not be consistent with each other. Speakers of the groups
present the common decisions of the groups to others and answer questions. The teacher
organizes and directs the general discussion.

Results of the case:

Interpersonal:

- Effective communication;

- Group leadership.

Instrumental:

- Planning and control.

Subject:

- Execution of case tasks;

- Ability to find a solution to the problem;

- Accuracy and consistency of results.

Conclusion (feedback):

- Did you like the lesson?

- What are the advantages of the lesson?

- Did you have any difficulties in mastering the topic?

- Do you think that what you learned today will be necessary for you in the future?

- What else would you like to know about this topic?

As we have seen from this lesson, he repeats and consolidates the knowledge acquired in
the lecture by solving case tasks. During job analysis, learners learn to work collaboratively and
independently.

Results and discussion

In the course of the research, a survey was received from 18 students studying in the 3rd
year of the subject "Organic Chemistry™" about the use of the case method. The results of the
survey are presented in Figure 1.
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Picture 1 — Students' opinion about the case study method.

Conclusion. The formation of creative communication skills of students, working in
groups, as well as applying theoretical knowledge in practice, thinking critically and working
with information showed that the case-study method is effective during organic chemistry
laboratory classes. At the same time, students learned to express their thoughts freely, listen to
others' opinions, pay attention to someone's opinion, and share what they know, giving specific
arguments in solving problematic questions individually. In conclusion, it is necessary to
emphasize that the method of case-study analysis is a method that trains students to quickly and
efficiently think about unexpected situations and problematic issues, to use scientific theory and
its cognitive methodology in practice.
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OPI'AHUKAJIBIK XUMUSIHBI OKBITYJJA CASE-STUDY D/ICIH KOJJIAHY JIbIH
TUIMJLIIT]

Umaneasunoea JK.C.

1 2Kancyeipoe ameinoazel Kemicy ynueepcumemi, Tanovikopzan Kanacel, Kazaxcman
e-mail: gema.232@mail.ru

Maxanaoa sucoeapvl 0Ky OpbIHOAPLIHOA OPSAHUKANILIK XUMUSAHbL OKbIMYOAd 3AMAHAYU
bencenoi case-study OKbIMY MeEXHONO2UACHIH KONOAHYOblY —Muimoiniei, Ointimeepoepoiy
meopusiiblK  OLIIMOI  mepey — MeHeepin, manoday, oJcuHakmay, 6az2aiay  0agobliapblH
Kanblnmacmulpyoagsl alamsli OpHbl KAPACMbIPBIIZAH.

Taxvipvinmouiy mazmynsin awy yuwin 2021-2023 scvinoap apanvievinoa 6801506-Xumus
Oinim bepy bazoapramacvblnOa 6A3anbIK JicaHe DetliHOIK NaHOepOdi OKbIMYOd Kelic-MexXHOLI02USHbL
KOJIOGHY apKblLIbl OLliM  AIyUbLIAPObIY KOMMYHUKAMUSMI, 130eMNAa30blK, Wbl2apMAubLIbIK,
meopusiibl OLiMOI ic Jcy3inde  KONOaHy Heli3iHOe Oinimeepnepliy apHauibl NaHOIK JiCoHe
ambeban naHapanvlk KY3ipemminiein - Kaiblnmacmulpyovly muimoi 20icmepiH  amblKmay
MaKcamvlHOA HCYpei3iieeH IKCNePUMEHMMIK-MaXCipubeiK 3epmmey Hamuicenepi YColHblLIAH.

Maxkanaoa opeanuxanvly — XumMusiOaH 3epmMXAHANLIK — cabakmapoda case-study
MEXHONO2UACLIH KONOAHblLIAH Ke30e OILNiM  anyubliapovly Kpeamuemi KO3KapacmapulHulH
Kauulnmacy — mulHOANbIN, MONMA OUWIAPbIH epKiH JicemKizy, Oapicme aneaw Oinim OiniK
0ag0vLIaAPLIH 3ePMXAHANLIK cabakma muimoi naudaniany 20icmepi capaiaHean.

Kiar ce3nep: case-study, owcazoaam, anaiumuxanivl 0a206liap, KOMMYHUKAMUEMI
oagovinap, e3inodix capanay, SMART makcam.

IOPEKTUBHOCTDb UCITOJIb30BAHUA METOJA CASE-STUDY B OBYYEHHUHU
OPTAHUYECKOUN XUMHHA

Umaneasunoea K.C.

Kemvicyckuil ynusepcumem umenu M. JKancyeyposa, e . Tanovixopean, Kasaxcman
e-mail: gema.232@mail.ru

B cmamve paccmampusaemca s¢pgpexkmusHocms npumeHenus co8pemMeHHOl AKMUGHOU
mexHonocuu obyuenus case-study 6 NpenooasaHuu OpeaHUYecKoU XUMuu 6 8y3ax, Mecmo,
Komopoe 3aHumalom ooyuarowuecs 6 YenyOleHHOM YCB0eHUU Meopemudeckux 3HAHUL,
@opmuposanuu HaewvIK08 anaiusda, 060oOWeHUsl, OYEHKU.

s packpvimus cooepacanusi memvl 8 obpazoeamenvhou npozpamme 6B01506-Xumus
3a 2021-2022 20061 npedcmagieHvl pe3yibmamvl 3KCHEPUMEHMATbHO-IKCNEePUMEHMATbHO20
UCCe008anus, NPoBeOeHHO20 C UYebl0 BbIAGIEHUL IPHEKMUBHBIX MemO0008 Gopmuposanus
CNeyuanvHol.  npeoMemuol U VHUBEPCANbHOU — MeNCOUCYUNTUHAPHOU — KOMNemeHyuu
00yuawWuxcs Ha OCHO8e NPAKMUYECKO20 NPUMEHEHUsl KOMMYHUKAMUBHBIX, NOUCKOBbIX,
MBOPYECKUX, MeOPemUIecKUx 3HAHUU 00YYaAoOWUXCS C UCNONL30BAHUEM KeUC-MexXHON0Ull 8
npenooasaruu 6a308vixX U NPOPUILHLIX OUCYUNIUH.

B cmamve npoananusuposamvi memoovl DOpMUposanus KpeamuHbiX 6327151008
00yuaWUxXcs npu UCNOIL30BAHUU MEXHONo2UU case-study Ha 1aOOpamopHvIX 3aHAMUAX HO
Op2aHUYecKOU  XUuMuu, C80000HO020  U3NOJNCEHUs Mblclell 6 epynne, d@dekmusnoco
UCNONIL3068AHUS NOJIYYEHHBIX HA IeKYUU 3HAHUL U YMEHUl Ha 1a00pamopHbIX 3aHAMUSX.

KawueBble ciaoBa:  case-study, cumyamusHocmyv, — aHAIUMUYECKUE  HABLIKU,
KOMMYHUKAMUBHbule Haswiku, camoouggepenyuposxa, SMART yenv.
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