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Abstract

The article describes the main purpose of the course, designed for students and teachers who want
to improve their additional knowledge of the elective course in electrochemistry. This study is aimed
at students studying electrochemistry, including representatives of all fields related to chemistry.
Based on this, the university plans to release a specific methodological manual on electrochemistry,
organizing an elective course in the technical direction. In addition, the hours, deadlines, purpose of
the elective course are determined and given in the article. On the basis of an organized application,
one sample of the course is presented. The article carries out explanatory and written work, which
explains why the topic proposed by the teacher is relevant and why it is useful for students. Each
academic hour is discussed in detail, taking into account the general program of the University. The
emphasis is placed not only on additional knowledge on the topic, but also on the list of literature and
scientific materials used in the preparation of the elective course. The curriculum includes theoretical
and practical classes. During the lesson, the use of modern technologies and interactive tools is
provided. The presented coursework differs from traditional lecture seminars and laboratory work
and includes assessment tasks. Students taking the course can test their knowledge by acquiring in-
depth knowledge through the courses. In addition, the main goals and objectives of the elective course
in electrochemistry, which is the basis of the article, are defined. At the end of the course, the student
who has successfully completed this methodical tool specially designed for the subject of
electrochemistry will receive a certificate stating that he has studied the course with a special program.
In the practical part of the article, Students of the specialty electrochemistry of the Department of
Chemistry of the Kazakh national pedagogical university after Abai received a questionnaire on an
elective course, the results of which were determined and recorded.

Keywords: elective course, specialized trainin, electrochemistry, coursework, chemical education,
modern technology, theoretical and practical classes, general program.
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METOAUYECKUE ACIIEKTbBI 2JIEKTUBHOI'O KYPCA 11O 2JIEKTPOXUMHUHN

Annomayus

B crathe m3nokKeHa OCHOBHAsS IENb Kypca, pa3pabOTaHHOTO IS yYUTENed ¢ 00yJaronuMHUCH,
KEJIAIOIMMU  YCOBEPILIEHCTBOBATh JIOMOJHUTENbHBIE 3HAHHUS DJEKTUBHOTO Kypca IO 3JIEKTpO-
XUMHH. DTO UCCIIEJIOBaHUE ObLJIO HAMPABJIEHO Ha CTYACHTOB, U3yYaIOUINX 3JIEKTPOXUMHUIO, BKITIOYast
Ipe/icTaBUTeNel Bcex o0sacTel, CBA3aHHbIX C XUMHEN. VIcXons U3 3TOro, yHUBEPCUTET MJIAHUPYET
BBIITYCTUTh KOHKPETHOE METOAMUYECKOE TT0COOKE MO IIEKTPOXUMHUHU, OPraHU30BaB JIEKTUBHBIA Kype
10 TEXHUYECKOMY HarmpasiieHuto. Kpome Toro, onpeaeneHsl yachl, CPOKH, 11€7Ib AEKTUBHOTO Kypca
U TpUBEJIeHBl B cTaThe. Ha ocHOBE opraHn3oBaHHOM 3asBKU MpEACTaBlIeH OJUH oOpasel Kypca. B
CTaTbe MPOBOAUTCSA TMOSCHUTENbHAs W IMHUCbMEHHas paboTa, B KOTOPOW OOBICHSETCS, MOYEMY
MpeIoKeHHass y4YuTeJIeM TeMa akTyajJbHa M MOo4YeMy OHa MoJjie3Ha anus ydamuxcs. Kaxabri
aKaJeMUYECKUHA Yac MOJIPOOHO 0OCYXKIaeTCsl ¢ yueToM oOIei mporpaMMbl yHuBepcuTeTa. Ocoboe
BHUMAaHHUE YJIENIIETCS HE TOJBKO JOMOJHUTEIbHBIM 3HAHUSM 10 TEME, HO U CIHCKY JHUTEpaTypbl U
Hay4YHBIX MaTepUaJIOB, UCIOJIb3YEMBIX MPHU MOATOTOBKE MEKTHUBHOTO Kypca. YdeOHas mporpamma
BKJIIOUAET TEOpPETHYECKWEe U TpaKTHUeCKWe 3aHATHA. B  Xole 3aHATHUS NpeayCMOTPEHO
HCII0JIb30BAHNE COBPEMEHHBIX TEXHOJOTUN M MHTEPaKTUBHBIX cpencTB. Ilpenna- raemas xkypcoBas
paboTa oTIMYaeTCst OT TPAAUIIUOHHBIX JIEKIIHOHHBIX CEMUHAPOB U Ta0OPATOPHBIX PadOT U BKIIOUAET
olleHOYHbIe 3a7aHusl. CTyqeHThI, TPOXOIAIINE KypC, MOTYT MPOBEPUTH CBOU 3HAHUS, YIITyOUBILIHCH
B Kypchl. Kpome Toro, onpe/enenbl OCHOBHBIE LIENU U 33JJa4d 3JIEKTUBHOTO Kypca 0 AJIEKTPOXUMUH,
KOTOPBIN SBJISIETCS OCHOBOM cTaThM. [I0 OKOHYaHMM Kypca CTYAEHT, YCIEIIHO OCBOMBIIUM TaHHOE
METO/AUYECKOe MocoOue, CHelHaabHO pa3paboTaHHOE Ui MpeaMeTa AJIEKTPOXUMHUS, MOTYUUT
cepTu(dUKaT 0 TOM, YTO OH U3YUMJI KypC IO ClIeUaIbHOU porpamMmme. B mpakTH4eckoi 4acTH CTaTbu
cTyaeHThl Kadenpbl xumun Ka3axckoro HalMOHaIbHOTO MEAAroru- YeCKOro YHHUBEPCUTETa UMEHH
Abasi 1o CHEeUMaTbHOCTU JJICKTPOXHUMHUS TOIYUYMIIM aHKETUPOBAHHUE IO AIIEKTUBHOMY KYypCY,
Pe3yNbTaThl KOTOPOTO ObUIM OMpEIeNICHBI U 3alMCaHbl.

Knroueswie cnosa: >nexTuBHbIN Kypc, npoduiabHoe o0yueHue, JIeKTPOXUMES, KypcoBas padoTa,
XUMHUYECKOe 00pa3oBaHUE, COBPEMEHHbIE TEXHOJIOTUH, TEOPETUYECKUE U MPAKTUUYECKUE 3aHATUS,
oOuras nporpamma.
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IAJIEKTPOXUMMUS ITIOHIHEH JIEKTUBTI KYPCTBIH
OJAICTEMEJIIK ACIIEKTIJIEPI

Anoamna
Makanaga 3JIeKTpOXUMHUsl OOWBIHIIA 3JEKTUBTI KypCThl KOCBIMINIA OUTIMIEpIH XKeTuiaiprici
KeJeTiH OuTiM alylIbUIapMeH YCTa3JapFa apHaJIbII JKacallFaH KypCThIH HETI3r1 MakcaThl OasHaami-
raH. bys 3epTTey 21eKTpPOXUMUSHBI OKUTBIH CTYJIEHTTEPre, OHBIH IIIiHJIe XUMHUIMEH OallIaHbICTHI
OapIbIK cananap/bslH exiaepine OarbiTTanran. OcblFaH CYHEHE OTBIPHIN, aBTOPJIap YHHUBEPCUTETTE
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TEXHUKAJIBIK OarbIT OOMBIHINA JIEKTUBTI KYPCThl YHBIMIACTHIPA OTBIPHII, SIEKTPOXUMHUS OOMBIHIIA
HAKTBHl OMICTEMENIK Kypal HIbIFapyabl skocmapian oTelp. COHBIMEH Karap, SJIEKTUBTI KYPCTBIH
caraTTapbl, Mep3iMJepi, MakKcaThl AHBIKTAJBIN, MaKajlaJa KeNTIPUIreH. YHUBEPCUTETTEr1 OKY
Oarmapiamachl HETi3iHAe KypCThIH Oip yJirici ychiHBUFaH. Makanaia Kypc OOWBIHINA TYCIHIIpME
KOHE yKa3z0aIla )KyMBIC KYPri3iie i, OHIa OKBITYIIBI YCHIHFAH TaKbIPBITITHIH HEJIIKTEH ©3€KT1 €KeH/IIr
KOHE OHBIH OLTIM aimymipliap YIIiH HENIKTEH MaiJalibl eKeHIrl TyCIHaipieai. DIeKTHBTI KypcTa
opOip akaaeMUsUIBIK caraTTapAa YHUBEPCUTETTIH Kbl OarJapiiaMachlH €CKepe OTBIPHII, €TKeH-
TerKei TanmkpUtaHaael. Takplpbll OOMBIHINIA KOCHIMIIA OUTIMI€ FaHa eMec, COHBIMEH KaTap
AIIEKTUBTI KYpCTHI NaiibIHAAY/1a KOJIAaHBIIATHIH 9/Ie0OMETTep MEH FhUIBIMU MaTepHaNIapAbIH Ti3iMiHEe
ne Oaca Hazap aygapbuiagbl. OKy >KOCHapblHA TEOPUSUIBIK JKOHE MPAKTHKAIBIK cabakrap Kipeml.
Cabax OappIChIHIAa 3aMaHayd TEXHOJIOTHsUIAp MEH HWHTEPaKTHUBTI KypajlJapisl KOJJIaHy
KapacThIPBUIFaH. ¥ CHIHBUFAH KYPCTBIK JKYMBIC JSCTYPJIi JOpIC CeMHHapiiapbl MEH 3epTXaHaJIbIK
KYMBICTapJiaH epeKIlIeNIeHel KoHe Oaranay TamncelpManapblH KaMmTuIbel. KypcraH erinm kaTkaH
CTYAEHTTEP OChI MEKTUBTI KypC apKblJbl TEPEH OUIIM ajla OThIPbIN ©3 OUTIMJEPIH TEeKcepe alajbl.
CoHbIMEH KaTap, MakajaHblH HEri3l OOJbIN TaOBLIATBHIH AMEKTPOXUMHUSIAFBl IEKTUBTI KYPCTBIH
HEri3ri MakcarTapbl MEH MIHAETTepl aHbIKTaJIFaH. DJIEKTPOXUMHMsS MOHIHE apHaibl jkacalaFraH Oy
oicTeMeNiK KypasIbl HOTHIKENI asikTaFraH OUTIM alyllibl KypCThIH COHBIHAA apHaibl MporpaMMaMeH
YKacaJFaH KypCThl OKBIJIbI JIereH cepTUdUKAT ananbl. MakallaHbIH MPaKTHKAIBIK OemiMiHae Abait
atbiHIarel Ka3zak YITTHIK MEeJarornkaiblK YHUBEPCUTETIHIH XUMUS KadeapachbiHbIH dIEKTPOXUMUS
OoiipIHIIIA cabaK OKUTHIH CTYJICHTTEPICH JJIEKTHBTI Kypc OOMBIHINIA cayaTHaMa aJIbIH/IbI )KOHE OHBIH
HOTIDKENEPl aHBIKTAJIBIT, KOPBITHIH/IBI Ka3bLUIIbL.

Tyitin ce30ep: >NEKTUBTI Kypc, MaMaHAaHABIPbUIFAH OKBITY, IEKTPOXUMHUS, KYPCTBIK JKYMBIC,
XUMUSIIBIK OUTIM, 3aMaHayd TEXHOJOTHSUIAP, TEOPHUSIIBIK JKOHE MPAKTUKAIBIK cabakTap, >Kalrmbl
Oarmapiama.

Basic rules. With the development of modern science and technology in Kazakhstan, there are
almost no special platforms for post-university students who want to deepen their knowledge in the
field of electrochemistry and students who want to study this subject. Students' interest in the subject
is low. It is necessary to carry knowledge and experience along with explaining to the students the
importance of electrochemistry subject in human life and the areas of its application by using new
teaching technologies. Students' interest in electrochemistry contributes greatly to their knowledge,
skills and experience, as well as scientific discoveries.

Introduction. The main goal of the modernization of education is to train students with intellectual
knowledge, chemical knowledge and spiritually developed citizens who are responsible for their
profession, as well as to meet the needs of students in education. In modern times of rapid
development of science and technology, the formation of human capital capable of competing for the
economic well-being of the country is one of the main tasks for the state. In the 21st century, a new
paradigm of education is emerging at every stage, the main of which is the formation of the need and
ability of the student to independently create new knowledge in the process of forming it into his
brain, acquiring ready-made knowledge with the knowledge he already has, mastering cognitive
methods, as well as practical skills. Within the framework of the development of the New Kazakhstan,
the goal of the new education is to form a person who is free, ready for individual intellectual efforts
and humanistically oriented, has the ability to choose, as well as multifunctional competencies, to
independently solve various problems in everyday life. Based on these requirements, specialized
training of elective courses is planned [1, p23].

Main part. The main porpouse of education with elective courses: the formation of
consciousness, behavior, culture of the individual in the field of Chemistry at the highest level.
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The student learns these qualities with knowledge, in the process of Education. Today, the issue
of continuing education and upbringing is being raised at the state level. Human community, society,
nature and the environmentexplain to posterity the most effective ways of harmony. Including in the
process of effective use of the environment and its natural resources a man who is able to protect and
care for nature, and human. It is important to educate a new generation with higher chemical
education and culture it happens. Maximum inhibition of the increase in the chemical crisis, nature
teaching young people about the methods of environmental protection, Chemical Education it is
implemented only as a result of mass and continuing education.

1. Electrochemical education in chemistry classes through elective courses responsibilities:

2. Conditions for improving theoretical knowledge in chemistry to create.

3. Disclosure of the consequences that occur as a result of phenomena occurring in nature and
modern times, thanks to the chemical knowledge mastered.

4. Interdisciplinary in chemical education in chemistry lessons it is necessary to organize
contacts.

5. Information from local local materials is widely available must be used.

6. Importance and harmfulness of obtained chemical products definition [2, p3].

Elective courses for independent, independent work of students effective ways to create conditions
and improve the quality of education an opportunity to broaden the research nature of educational
work will give.

Basic principles of the elective course:

1. Information on different topics at the discretion of each student.

the purpose of the event is to provide the opportunity to gather and express your thoughts.

2. Consider each student as an individual and consider his / her interestsit is necessary to try to
wake up. The teacher constantly keeps information about the student's search it is necessary.

3. The required information is available in a wide range, depending on the needs of students it is
given.

4. Students are not graded.

5. The student publishes his sought-after Works and assesses himself. Quarter at the end, you can
get test works on the mastered topics.

6. There is also an elective course-creative search, research at the present time work and collective
communication, game accumulation, widely used in order to increase interest in the subject type of
pedagogical work.

7. To improve the chemical literacy of students at the present stage to the global trends for the
development of chemical education it is better to lean as much as possible [3, p7].

- Minimization of the learning content, determining the invariant part he purpose of the event is
tidentify the relationship between theory and practice;

- Strengthening of integrated processes, consistency, students;

- Organization of work in small groups;

- Increase of independent work, study of educational work;

wide distribution of character (teacher who serves as a source of knowledge and information.

- The model is gradually lagging behind in the new system of its teaching, leadership, didactic and
educational solution of educational tasks organizational skills are revealed taking into account the
specifics);

- Electronization of the content of chemical education, other natural sciences and integration;

- Mathematical apparatus, computerization, quantitative chemical the results of the experiment
(based on the computer), multimedia and strengthening the role of the internet;

- Formation of the basis of the academic discipline in the student [4, p198].
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Research materials and methods. If we answer the question of what an elective course and
specialized training is: an elective course is a compulsory subject, which is determined by the
educational profile of students of their choice, which is carried out at the expense of the time allocated
to the component of a particular educational institution. Selective courses can complement the content
of a specialized course; developing the content of one of the main courses is to meet the diverse
cognitive needs of schoolchildren that go beyond the chosen educational profile [5]. And profile
training is a means of individualization and differentiation of education, which, due to changes in the
structure, content and organization of the educational process, fully allows the student to conduct
scientific work in the future, deepening his interests, as well as knowledge as an integral part of the
chosen specialty [6]. One of the main goals of studying an elective course is to focus on the
individualization of education and socialization of the student, preparing for a conscious and
responsible choice of the future field of professional activity. According to this, it is divided into
several functions [7, p5]. Separately, the following functions of elective courses are: study of current
problems of our time; orientation of the student to the peculiarities of future professional activity;
orientation to improving the skills of cognitive, organizational activity; replenishment and deepening
of basic subject education; compensation for shortcomings in teaching profile disciplines. Each of
these functions can be significant and leading in its own way, but in general, the elective course is
considered mandatory to perform them in a comprehensive manner. The technology of developing
elective courses at the same time, understanding their place and role in the curriculum of a higher
educational institution, the features of the methodology of teaching elective courses pose great
difficulties for teaching teachers. Therefore, it is important to develop a long-term plan, providing an
elective course. Elective profile courses to a greater extent are aimed specifically at deepening and
expanding the subject knowledge of students in a particular subject, deepening their knowledge in a
higher educational institution so that in the future they become competitive specialists [8, p178].

The main goal of the considered APP of the elective course is to select the content of the elective
course "Electrochemistry™ to increase the knowledge of students. For this purpose, several tasks are
defined:

1. Literary review of the content of the elective course on the subject of electrochemistry;

2. Definition of the main concepts in the course in this discipline;

3. Development of the program and content of the elective course in the discipline
electrochemistry;

4. Testing of the site of the compiled elective course on the subject of electrochemistry from
students of a specialized university studying bioorganics and students who want to deepen their
additional knowledge[9, p150].

If we talk about the main differences and advantages of the new elective course from the traditional
elective course:

> It is very effective to apply this course in a simplified direction to all universities, colleges,
schools, as well as students and teachers who want to improve their knowledge.

» The student, receiving in-depth knowledge in this discipline, is also aware of additional
information.

» Because of the new technological method, both smartphones and laptops have the opportunity
to open the subject and test their knowledge and repeat the previous lesson at any time and anywhere
only if there is an internet network.

» One of the main differences between the elective course in the new style and the traditional
elective course is that the student saves a lot of time during the study of the subject, which he spends
on lectures, in the laboratory and on tests. For example, to study a traditional elective course, student
spends at least 60 minutes attending classes offline, and in the new traditional elective
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course, the student has the opportunity to master the existing information in the lecture in just 20
minutes[10, p8].

As an auxiliary tool in the development of a specially designed elective course on the discipline”
electrochemistry”, a syllabus approved by the university walls according to the aranai standard
program was used. During the preparation of a course on electrochemistry with a comparison of
textbooks and a standard curriculum, 2 modules, 1 Test and 1 laboratory work for each module after
7 tsur, as well as at the end of 1 module, one test for the same module and at the end of 2 modules, a
certificate of completion of knowledge in the discipline is issued by answering the exam question,
and a separate section of this discipline is created for students in three languages. In general, 15 hours
will be considered. In connection with this study, before creating an elective course, a schematic
version of the structure of the first course was drawn up using a syllabus specially attached to the
subject. The data presented in figure 1 show the main scheme of knowledge that the student receives
in the general course.

@ ELECTROCHEMISTRY
| ELecTrROCHEMISTRY ‘ e
elective course | DICTIONARY
woowEs
@eeCEES®
3 . ! 2 3 4 [ [ o
& v - ®®®®®D
prerr
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— »®®®®e®®
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\___—— ) \_ y

Figure —1. Compiled schematic version of the elective
course on the subject of electrochemistry

Since the site of the elective course is currently being developed, before creating the course,
teachers of the Department of chemistry of the Institute of Natural Sciences and geography of the
Kazakh National Pedagogical University named after Abai in Almaty were surveyed by students
studying this discipline, together with the need for the course being developed and their attitude to
the course in connection with this discipline. A total of 50 students and teachers of the department
received the following questionnaires. We can see the results in figure 2.

A special questionnaire for teachers and students of the Department of chemistry on the
development of an elective course on electrochemistry

1. Should elective courses primarily contribute to a deeper study of the student’s chosen subject?

A) Yes B) No C) | don't know

2. Do you choose an elective course in electrochemistry in order to further deepen your
knowledge?

A) Yes B) No C) | don't want to answer

3. Does the elective course in electrochemistry matter to you or your students in their future
specialty?

A) Yes B) No C) | don't know

4. Should the student's recommendations for conducting elective courses be taken into account?

A) Yes B) No C) | don't know

5. Do you think it is better to take elective courses not in the traditional format, but in different
formats, including the organizational skills of the teacher?
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A) Yes B) No C) | don't know

6. Should the organization of elective courses be accompanied by classes on the school day?

A) Yes B) No C) | don't know

7. Is electrochemistry a subject that is difficult for you or your students to master, requiring
additional lessons?

A) Yes B) No C) | don't know

8. Do you know how the elective course differs from the main one?

A)Yes B) No C) | don't know

9. Do you think it is important to have elective courses in electrochemistry apart from the
traditional one?

A) Yes B) No C) I don't know

10. Should the topic of elective courses cover topics from the electrochemistry course?

A) Yes B) No C) I don't know

I
I

40 60 80 100 120

=
(]
=

Answer C ENo EYes
Figure — 2. Survey result

Result. The results of the survey in Figure 2 showed that the response of teachers and students
proved that the standard training program has a small number of hours to solve a complex topic,
additional education is needed. To be more precise, according to a survey of students, we can see that
the number of students who answered yes to all questions is higher than 65%, and the answer No was
given by 30% of the total number of students, and 5% of students chose the option that they do not
know or do not want to answer.

Discussion. An elective course in electrochemistry is required for the following students: The
program of the elective course we have developed relates to the subject, in it separate sections of the
specialized chemistry course included in the compulsory program of this subject are studied in depth.

The course is aimed not only at students with sufficient preparation, showing interest in the subject
and wishing to deepen their knowledge, skills and abilities, but and for those students who wish to
acquire additional knowledge on this topic.

The main necessary structural components of the program have been developed for the course
elective course: explanatory note, program content, calendar-thematic plan, program content of the
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course, methodological recommendations on the content and conduct of classes, list of literature
recommended for students, list literature for teachers.

Conclusion. In conclusion, elective courses in electrochemistry can be considered as an effective
form of training in the formation of personal-semantic, educational-cognitive and communicative-
informational competencies for students of higher educational institutions who also want to receive
additional education. In addition to mastering the content of the discipline, students are currently
focused on the formation of the student's readiness to receive a specialized education, taking into
account their capabilities, interests, preferences in advance as a competitive person in the future. The
completed survey method, test results , program of the elective course, calendar and thematic plan,
compiled on the basis of the discipline electrochemistry, and methodological instructions for lectures
for conducting this discipline are being prepared. Before the development of the course program, a
pedagogical experiment was carried out. As a result of the experiment, the focus was on the
development of the elective course. As the results of the survey of students showed, that is, as a result
of the survey of 50 surveyed students and teachers, it can be seen that 70-100 percent of the total 50
surveyed participants require an elective subject. In general, we can see that elective courses are
successfully included in the profile education system and are an excellent tool for the development of
students of higher educational institutions and those who increase their knowledge and become
professionally qualified specialists in the future.
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