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Abstract. The acquisition of research skills by a chemistry teacher is an obligatory part of the
training of a specialist teacher. Only when the teacher has mastered the relevant competence can it
become the reason for the formation of students' research skills.

Chemistry is a theoretical and experimental science. Thus, experiment is the most important
method in his research as a means of obtaining concrete ideas and solid knowledge. Of course, the
strongest trace in the memory of students are chemical experiments that he consciously carried out
with his own hands, and the information he received, since in this case all types of memory and mental
actions are included in the memory process.The modern quality of chemical education is determined
by the formation of key competencies, where one of the main ones is research competence. Research
competence presupposes the ability to independently apply knowledge in new, non-standard
situations.

In modern conditions, the issues of choosing a strategy and methods for the formation of
research skills of students are very relevant. These include the following sets of skills: planning your
own research activities; setting a task; searching, analyzing and summarizing the necessary
information; hypotheses; setting goals and objectives; choosing optimal research methods and
techniques; the experiment itself; designing the results of work; formulation of conclusions and
conclusions, etc.

The article examines the role of laboratory classes and conducted chemical experiments in the
formation of research competence of students of pedagogical universities. When developing a
methodology for the formation of students' research competence, we tried to develop a unified plan
for the organization of students' research work, a laboratory workshop to ensure the formation of
research competence.

Keywords: chemistry, research skills, research work, experiment, research competence,
research skills, humic acid, scientific research

Basic provisions

In modern society, the concept of "competence™ is considered as the main result
of application in the educational process.

According to A.V. Khutorskaya, research competence is considered as the result
of a person’s cognitive activity in a certain field of science, the acquisition of research
competence necessary to understand research methods and techniques, positions, value
orientations that he must master in order to carry out research activities [1]. That is,
research competence is a set of knowledge in a certain field, the presence of research
skills (vision and problem solving based on the nomination and justification of
hypotheses, setting and planning goals, collecting and analyzing necessary
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information, conducting experiments, presenting research results), the ability to apply
this knowledge and skills in a specific activity.

Introduction

Kazakhstan's entry into the world educational space requires the training of
competent, competent specialists who adhere to the concept of "lifelong learning”. The
classification of competencies in education is diverse.

The authors A.V. Khutorskoy, O. E. Lebedeva, D. A. lvanova, etc. [2] classify
competencies related to the general content of education at three levels: subject, general
thematic and meta-subject.

Meta-subject competencies include research competence, which combines a
whole complex of mental, search, logical creativity.

One of the key competencies being formed in teaching chemistry is research
competence. The concept of “research competence™ is the knowledge, skills that a
researcher demonstrates in the effective study of any problem, the ability to
independently apply knowledge in new, non-standard situations. It is known that
research competence is formed as a result of research activities. The research works
themselves are divided into research and educational research.

As M. N. Artseva has shown, research activities are aimed at obtaining new
objective scientific knowledge [3].

In addition, most of the students who have successfully mastered chemical theory,
but do not sufficiently perform the received laboratory work, have difficulties in
performing practice-oriented tasks. In this regard, the formation of research
competence in chemistry lessons in chemistry becomes relevant.

Materials and methods

Research activity is a type of creative activity, therefore it should be considered
as an integral part of the problem of the formation of educational and cognitive
competence and the development of creative, mental abilities of students. The
development of the student's personality, his intellect, feelings, will is carried out only
In active activity.

Training of students in research activities, identification of cognitive and personal
abilities with the help of various psychological questionnaires, organization of research
work. The gradual increase of research competence is justified by ensuring the
involvement of students in research work.

The main objectives of the study:

1. formation of research competence and organization of research work;

2. to determine the methodological ways and conditions for the formation of
research competence in the learning process;

3. to develop a methodology for the formation of students' research competence
through the organization of the work "obtaining humic acid from brown coal™ ;

4. conducting a laboratory experiment and determining the effectiveness of the
developed methodology.

The purpose of the article is to disclose the content of the methodology for the
formation of research competence of students in the specialty «6B05301» chemistry.
The formation of research competencies in chemistry lessons in the discipline



"Chemical Technology" is proposed. Research work in the lessons of chemical
technology is carried out through the methodological manual "humic acids and
methods of their production " [4].

Results

In the course of determining the ability of students to perform laboratory work on
the first day of our lesson, a survey was conducted. The result of the survey is shown
(Pic.1).

The results of the survey of studens before the research work
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Picture 1- Survey of students before research work

At the research lesson, students master the methodology of scientific research,
master the stages of scientific cognition, learn to formulate and solve research
problems. BDuring the research work, students' laboratory work is carried out in the
form of group and pair work.

This special practical lesson is designed for 4 hours a week, for a total of 15 hours.
During the internship, the methodological manual "humic stains and methods of
obtaining them™ is used. For practical training, 3 lectures (6 hours), 5 laboratory and
practical classes (9 hours) are methodically provided. The program of practical training
(15 hours) is outlined (Table 1).

Table 1- Content of the research paper "Extraction of humic acid from brown
coal" conducted at the chemical technology lesson

Type of Practice content Tasks Key competencies
ractice
P (number of hours)
Lecture 1 Study of Humic General The ability to search
characteristics of for various databases,
(1 hour)

scientific research. the ability to work in a




Study of the
structure and
composition of

team, the ability to
independently improve
knowledge

Humins
Laboratory Familiarization with Proficiency in Competence to
practical chemical technologies and | working with independently engage
lesson 1. training on how they work | analytical scales, in the improvement of
(2 hours) magneto stirrer, knowledge, to organize
muffle furnace the relationship of
knowledge, to extract
from experience what
is useful for yourself
Laboratory Acquaintance with chemical | Working with flasks, | Forming,
practical reagents, study of what | pipettes, measuring | systematizing  nodal
lesson 2 purposes they are used for (2 | cups competencies
hours)
Laboratory Preparation of 4% NaOH | Preparation of the | Competence to
work 1 solution (1 hour) solution independently engage
in the improvement of
knowledge, to organize
the relationship of
knowledge, to extract
from experience what
is useful for yourself
Laboratory Preparation of 5% HCI | Preparation of the | Competence to
work 2 solution (1 hour) solution independently improve
knowledge
Laboratory Isolation of humic acid from | Obtaining humic acid | Competence to
work 3 brown coal Oi-Karagal. independently engage
Calculation of the output of in the improvement of
the received products knowledge, to organize
the relationship  of
(3 hours) knowledge, to extract
from experience what
is useful for yourself
Laboratory Isolation of humic acid from | Obtaining humic acid | Competence to
work 4 brown coal sedges. independently improve
Calculation of the output of knowledge
the received products
(3 hours)
Laboratory Preparation of 4% NaOH | Preparation of the | Competence to
work 5 solution (1 hour) solution independently improve

knowledge




Lecture 2 Final lesson Summing up the | Forming,
results of the | systematizing,
(1 hour) practical lesson research key

competencies

Students during the study: where to start the study? How to do it? How does the
researcher behave? conducted a search for queries. Students at the first lecture session:
what are Humins? The history of the discovery of humic acid?What is the structure of
humic acid ?What is the composition of humic acid? The questions allow students to
think about the practical application of search results and determine the prospects for
further work.

Laboratory work 1,2: The students were divided into two groups. Our goal in
dividing into groups is to determine from which type of brown coal humic acid is
released in large quantities.

Group 1. Isolation of humic acid from brown coal Oi-Karagai. Calculation of the
output of the received products.

Group 2. Isolation of humic acid from brown coal sedges. Calculation of the
output of the received products.

When forming a component of laboratory work, a situational approach is
proposed for setting goals and objectives. Students are offered ready-made goals and
objectives, as well as questions are asked: what are we studying, from which coal is it
more profitable to obtain humic acid? With this approach, students clearly define the
property of this brown coal, namely, from which coal the largest amount can be
obtained. Table No2 presents a methodological method for the formation of research
competence, the ability to independently set goals and objectives.

Table 2- methodical method of formation of research competence-the ability to
independently set goals and objectives

Method-goals
independently set goals:

Group 1. Isolation of humic acid
from brown coal Oi-Karagai.

Group 2. Isolation of humic acid
from brown coal sedges.

solution.

Goals Why was a large amount of | Why was a small amount of

humic acid isolated from brown | humic acid released from brown
coal Oi-Karagai? coal sedges?
Determine  from  Oi-Karagai | Determine due to what properties
brown coal humic acid is|humic acid is obtained from
obtained in greater quantities due | brown coal sedges in smaller
to its properties quantities

Tasks Preparation of 4% NaOH | Preparation of 4% NaOH
solution. solution.

Preparation of a 5% HCI | Preparation of a 5% HCI

solution.

Filter with the installation of
filter paper in the Buchner funnel

Filter with the installation of
filter paper in the Buchner funnel

Calculation of the output of the
received products

Calculation of the output of the
received products




When completing a task, students of each group first independently familiarize
themselves with the instructions specified in the methodological manual, then prepare
the necessary solutions for the work, summarize the research work.

Discussion

The students intend to implement the second part of the laboratory work with an
interest in studying the properties of brown coal and Humins. In the laboratory work
done above, a study is carried out by replacing the used solution with a 4% KOH
solution. The purpose of the research work is to identify the possibility of changing the
amount of the product obtained by replacing the solution when obtaining humic acid
from two different brown coals.The groups are given a task, the solution of which they
consider during the research work:

Task 1. From which type of brown coal is it most effective to obtain humic acid?

Task 2. What changes did you notice using a 4% KOH solution?

Most of the students were able to achieve the correct result: they determined the
effectiveness of obtaining humic acid from pine brown coal and the possibility of
obtaining a large amount of the product using a 4% NaOH solution.

The work of the groups was organized according to a predetermined plan, all
groups worked with enthusiasm, were united. Each time during the research work, they
adhered to the point of view: "we can find answers to difficult questions”, "we perform
complex tasks".

Thus, systematic work, situativeness, activity, individual approach, research work
contributed to the formation of research competence.

At the end of the chemical technology lesson, during the identification of changes
in the ability of students to perform laboratory work, the final questionnaire was
received Picture Ne2 in Table Ne3. In the initial result of the survey, the level of
knowledge in laboratory work was 50% (good), the ability to perform laboratory work
was 60% (good), and knowledge of chemical reagents and technology was 55-70%
(good). The ability to do laboratory work and reports increased by 60-79% (good).

Table 2- Results of the survey of the definition experiment

At what level are you in this questionnaire The first indicated result| The last received result

Levels Good |AveragelLow |Good |Average |Low

Your level of knowledge in laboratory work 11% [79% [(10% |50% |45% 5%

'Your ability to do laboratory work 7% 55%  [38% |60% |36% 4%

'Your ability to do laboratory work 11% |49% [40% |55% |36% 9%

Be able to work with techniques during/13% [57% [30% [70% |22% 8%
laboratory work

Ability to wuse chemical reagents when/31% [60% 9% 79% |20% 1%
performing laboratory work

Your level of work with instructions without the| 21%  [65%  |14% [60% |34% 6%
help of a teacher during laboratory work




'Your level of problem solving in laboratory work| 10%  80%  [20% [50% |45% 5%

The results of the survey of the ascertaining experiment
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Picture 2- Survey of students after research work

Statistical analyses of the questionnaires received and the results of laboratory
work after their implementation were carried out. Each student was asked to make an
application for laboratory work at the beginning and at the end of the educational
process, as well as each group of students to present the output of products obtained
during laboratory work.

Conclusion

In conclusion, it was possible to formulate a conceptual understanding of the
knowledge gained about the way to obtain humic acid from brown coal for the
development of students' research competencies. The course work carried out in a
laboratory equipped with modern special equipment contributed to the training of
students at a high level based on the curriculum. The course work carried out for the
development of students' research competence helps to develop students' activity,
formulate explanations to arguments.

Thus, the results of the study show that students have an increased level compared
to primary education.
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Angarna. XuMHsl MyFaJIIMIHIH 3€pTTeY )KYMBICBIHBIH AaFblJIapbIH UTEPYl MaMaH-MYFaIIMI1
JasipiayAblH MIHIETTI Kypamaac 6e1iri 00bi Tadbutasl. OKbITYILIBI THICTI KY3bIPETTUIIKTI UTEPreH
Karjaiaa FaHa OLTiM alTyIlbUIap/blH 3€pTTEY JIaFIbUIapblH KaJbIITaCThIpYFa ceOer 00Iybl MYMKIH.

Xumust-TeopHsUIbIK JKoHE SKCIEPUMEHTTIK FhIIbIM. COHABIKTAH SKCIIEPUMEHT OHBI 3epTTey
OapbICbIHAA HAKTBHl HJEsIap MeH Oepik OuIiM aly Kypajbl peTiHAE€ €H MaHbI3Jbl 9IIC OOJbII
TaObLIaAbl. OpUHE, OUTIM amylIbUIapAbIH JKaIbIHIAFbl €H KYIITi 13-0J1 63 KOJBIMEH CaHalbl TYpAe
JKYPri3reH XUMMSUIBIK KCIIEpUMEHTTED JKOHE 031 ajlFaH aKnapar, elTKeH1 OyJ1 )kaFaaiiia ecte cakray
MpOILECiHE KaAThIH OaplbIK TYpJepi MEH aKbUI-OH opekeTTepi Kipeli. XUMHIIBIK OiutiM OepyiH
Ka3ipri canachl HEri3rl Ky3bIpeTTUNKTEP/l KaJbIITaCTBIPYMEH aHBIKTANAJbl, MyHJa HETI3TIEpPIHIH
Oipl 3epTTEYUIUIIK KY3bIPETTUIIK OOJbIN TaObuIa[bl. 3epTTEYLIUIIK KY3bIPETTUIIK OUTIMAI KaHa,
CTaHIAPTTHI eMeC JKaFaainap/a e3 OeTiHIIe KoyaHa OuTy 1l KaMTHIBL.

Kazipri karpmaiima OumiM  andylmibUIapAblH  3€pTTEY JaFAbUIApBIH  KAJIBIITACTHIPYABIH
CTpaTeTusCchl MEH JMIICTEPIH TaHJAy Mocenenepl oTe o3ekTi. Onapra Kejeci JaFbuiap KUBIHTHIFBI
KipeZi: jKeKe 3epTTey KBbI3METIH KOCIMapiiay; MceleHl TYXKBIPhIMJIAYy; KaXKEeTTI aKmapaTThl 137ey,
TaJgay JKOHE KaIbLIAY; TUIIOTE3a1ap YChIHY; MaKcaTTap MEH MIHAETTEpP KO0; 3epTTEYAiH OHTAIIIBI
omicTepl MEH 9/IiCTEPiH TaHJIay; SKCIIEPUMEHTTIH ©31; )KYMBIC HOTHXKENIEePiH jK00anay; TYKbIpbIMIap
MEH KOPBITBIHIBUIAP/IBI TYXKBIPBIM/IAY JKOHE T. 0.

Makanaga NelarorukaigblK OSKOFapbl OKY OpBIHAAPBIHAA CTYAEHTTEpIiHIH 3epTTey
KY3BIPETTUTITIH ~ KaJBIITACTRIPYJa 3CPTXAHANBIK ca0aKkrap MEH  OKYPTi3UIeTIH XUMUSIIBIK
SKCIIEPUMEHTTEPAIH POJi KapacThIpbulafbl. BimiM anymbuiapAblH 3€pTTEYIITIK KY3bIPETTUIITiH
KabIIITACTHIPY OICTEMECIH 93ipiey Ke3iHAe 3epTTEeYIIUTIK OLTIKTI KalbITacThIPyabl KaMTaMachl3
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eTyne OuTiM  ammbLIapablH 3€pTTEy JKYMBICBIH YHBIMIACTBIPYABIH OipbIHFAH KOCMApbIH,
71a00paTOPUSAIIBIK IPAKTUKYMBIH 5K00a1ayFa THIPBICTHIK.

Tipek ce3mep: XuMUs, 3epTTEYHIUNK OITIK, 3€pPTTEY >KYMBICHI, SKCIEPUMEHT, 3EpPTTEYy
KY3BIPETTLIIT, 3epTTey AaFAbLIaphl, TYMUH KBIIIKBLIbI, FEUIBIMU 3€PTTEY
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AHHoTanus. [IpuoOpereHue yuuTeneM XUMHM HaBBIKOB HCCIIEIOBATENIbCKOW pabOThI
SBISIETCS  O0sI3aTENbHON COCTaBHOM YacThbI0 TOATOTOBKH YUYHUTENSA-CIICIHATUCTa. TONBKO TpH
OBJIAJICHUM IIPETNOAABATEIIEM COOTBETCTBYIOIEH KOMIIETCHIMEM MOMET CTarh MPUYUMHOU
(dopMupoBaHus y 00y4aroLMXCsl UCCIIEA0BATEIBCKIX HABBIKOB.

XuMHS - 3TO TEOpeTHYecKast M SKCIepUMEHTalbHasl Hayka. TakuM oOpa3oM, 3KCIIEPUMEHT
SBJIsIeTCS HanOoJiee BaKHBIM METOJIOM B €r0 MCCIICOBAaHUM KaK CPENCTBO TONYYEHUS! KOHKPETHBIX
uzel ¥ MpoUHbIX 3HaHUH. be3yclloBHO, caMbIM CHJIBHBIM CJIEIOM B MAMATH 00yYaIOIIUXCS SBISIOTCS
XUMHYECKHUE IKCIIEPUMEHTBI, KOTOPHIE OH CO3HATEILHO ITPOBOAWII CBOMMU PYKaMHu, U ITOIYyYEHHas UM
uHpOpMaIUs, TaK KaKk B 3TOM Cilydae B IPOLECC NaMsITH BKJIIOYAIOTCS BCE BUABI HNaMATH U
yMCTBEHHbIE JeicTBUSA.COBpEMEHHOE KaueCTBO XHMHYECKOTO OOpa30oBaHUS OMpeAeIseTcs
(opMHpPOBAaHUEM KITIOUEBBIX KOMIIETCHIIUH, I7Ie OHOW U3 OCHOBHBIX SIBISIETCS MCCIIEI0BATENILCKAS
KoMrereHuus. lccimenoBarenbckasd KOMIIETEHLUS —IIPEANONAracT yMEHHE CaMOCTOATEIBHO
IIPUMEHATH 3HAHUS B HOBBIX, HECTAHIAPTHBIX CUTyaLUsAX.

B coBpeMeHHBIX YCIOBHSAX OUY€Hb aKTyaJlbHbl BONPOCHI BbIOOpa CTpaTerud U METO/OB
(bopMHpOBaHUS UCCIIEI0BATEIbCKUX HABBIKOB 0Oyuatomuxcs. K HUM OTHOCATCS ciemyrolye Habopbl
HaBBIKOB: IUIAHUPOBAHHE COOCTBEHHOW MCCIIENOBATENILCKOM AEATENPHOCTH; IMOCTAaHOBKA 3aJauH;
IIOUCK, aHAJIN3 ¥ 000011eHne Heo0Xo1uMol HH(OpMaLUY; BBIABH)KEHHE TUIIOTE3; TOCTAaHOBKA LieIen
U 337a4; BbIOOP ONTUMAJbHBIX METOAOB U IPUEMOB HCCIEIOBaHMUS; CaM SKCIEPUMEHT;
NPOEKTUPOBAHUE PE3YNBTaTOB paboThl; HOPMYIHPOBKA BEIBOIOB U BBIBOIOB U JIP.

B crarbe paccmarpuBaeTcss poib 1a00OpaTOPHBIX 3aHATUNH U MPOBOAMMBIX XMMHYECKHX
9KCIEPUMEHTOB B (POPMUPOBAHUU HCCIIEI0BATENBCKON KOMIIETEHTHOCTH CTY/IEHTOB I1€AarornyecKux
By30B. Ilpm pa3paboTke MeTOOUKH (OPMHUPOBAHUS HCCIEAOBATEIBCKOW KOMIIETEHTHOCTH
00y4aroLMXCsl Mbl MBITAJKCh pa3padoTaTh €UHbIIN JIaH OpraHU3alK CCIe0BaTebCKON PaboThI
o0ydJaromuxcsi, 1TabOpaTOPHBIA MPAKTHKYM B oOecredeHuH (OPMHPOBAHUS HCCIIEIOBATEIbCKON
KOMITETEHTHOCTH.

KiroueBble ci10Ba: XuUMUS, HCCIEAOBATEIbCKHE HABBIKM, HCCIEIOBATENIbCKAs padoTa,
JKCIIEPUMEHT, MCCIIEN0BATENbCKass KOMIIETEHTHOCTb, MCCIEN0BAaTEIbCKAE HAaBBIKM, I'yMUHOBAs
KHCJIOTa, HAy4YHOE MCCIIENOBAaHUE
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