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INTEGRATING INNOVATIVE TEACHING METHODS TO FOSTER STUDENTS’ RESEARCH
COMPETENCE

Annotation

Continuous reforms in the field of education, focused on the introduction of innovative technologies, create
significant difficulties for higher education institutions in the context of the effective development of students' research
competence. This problem is particularly acute in interdisciplinary courses such as physico-chemical analysis methods,
where students must not only master complex theoretical concepts, but also develop practical laboratory skills, analytical
thinking and the ability to solve real scientific problems independently.

The purpose of this study is to bridge the gap between theory and practice in higher education chemistry courses by
introducing an integrated educational model aimed at developing students' research skills and learning activities. To solve
the tasks set, a new pedagogical strategy has been developed and tested. This strategy describes the combination of a case
method with basic project management tools in a mixed learning format. The main objective was to combine theory and
practice more effectively and actively involve students in the learning process. The authors used and analyzed mixed
methods combining theoretical analysis with quasi-experimental pedagogical intervention to study the effectiveness of
an integrated learning model in developing students' research competence in the field of physico-chemical analysis
methods. The authors conducted a diagnostic assessment of students' research competence in order to determine the basic
levels of motivation.

The model is implemented at the undergraduate level in chemistry courses, mainly in the discipline "Physico-
chemical methods of analysis". Students worked in small groups with real scientific cases and completed project tasks,
including planning experiments and presenting results. Their learning experience and research skills are assessed before
and after the implementation of the model through questionnaires, classroom observations, and analysis of project reports.
The results show a marked improvement in the ability to formulate research questions, develop experimental plans, and
work with data. In addition, students demonstrated a deeper understanding of physico-chemical analysis methods and
greater confidence in applying theoretical knowledge in the laboratory.

Keywords: research competence, case-based learning, project-based learning, physicochemical analytical methods,
higher education, laboratory sessions, structural-polyfunctional instructional model

Introduction. In recent years, the development of students’ research competence has become an
important focus in higher education. This trend is closely linked to global educational reforms and
the growing integration of new technologies into academic practice. Universities are now expected
not only to transmit disciplinary knowledge but also to foster the skills required for independent
inquiry, critical thinking, and creative problem-solving [1]. These expectations reflect broader
societal demands for graduates capable of generating knowledge, engaging in interdisciplinary
collaboration, and contributing to sustainable development. Within this problem, research
competence is recognized as a core dimension of academic excellence, professional readiness, and
lifelong learning [2].

In physicochemical analytical methods education, the emphasis on research competence is
especially pronounced. Physicochemical analytical methods combine principles from chemistry,
physics, and mathematics to explain fundamental mechanisms of molecular and material behavior. It
underpins innovations in energy production, materials science, biotechnology, and environmental
protection [3]. Consequently, education in this discipline must move beyond rote transmission of
formulas and theories to embrace pedagogical approaches that enable students to design experiments,
analyze data, and apply knowledge to real-world challenges [4]. However, traditional instruction
continues to privilege theoretical exposition over active inquiry and laboratory-based exploration.
For example, in surveys of physicochemical analytical methods courses adapted during the COVID-
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19 pandemic, students frequently reported that flipped classrooms and peer instruction improved
motivation yet did not fully compensate for reduced hands-on experimentation. Similarly, virtual
laboratories used as supplements in chemistry education have significantly enhanced conceptual
understanding and engagement among pre-service teachers [5].

This imbalance between theory and practice constitutes a persistent pedagogical challenge.
Current curricula frequently lack mechanisms to integrate research skill development into
physicochemical analytical methods courses. Laboratory sessions, though formally included, are
often rigidly scripted, limiting opportunities for students to engage in authentic inquiry or to make
independent methodological choices [6]. Assessment practices often focus on memorization and
procedural accuracy instead of creativity, experimentation, and reflective analysis. As a result,
students may have strong theoretical knowledge but struggle to conduct independent research or show
innovative thinking in practical situations.

Recent studies highlight the benefits of innovative teaching methods. These methods include
case-based learning, project-based learning, inquiry-based instruction, digital laboratory simulations,
and virtual or augmented reality (VR/AR) tools. Such approaches help students deepen their
conceptual understanding and strengthen their research skills [7]. Recent studies, like «Teaching
chemistry in the metaverse» and «Technology-enhanced learning through virtual laboratories in
chemistry education» underline the growing use of virtual and augmented reality tools in chemistry
instruction. These technologies help students visualize complex processes and support meaningful
learning. Research indicates that using VR, AR, and virtual laboratories can boost student
engagement and improve conceptual understanding [8]. However, in courses on physicochemical
analytical methods, these approaches are typically examined separately or applied on a limited scale.
There is still little systematic research that combines various teaching innovations within one course
framework to strengthen students' research skills.

The significance of this research lies in its dual contribution. On a theoretical level, it promotes
teaching innovation by introducing a structured, multi-method framework aimed at developing
research skills in physicochemical analytical methods education [9]. On a practical level, it offers
useful guidance for educators and policymakers looking to reform curricula, laboratory practices, and
assessment methods. The findings are expected to inform curriculum design and teaching practices,
helping to prepare highly qualified graduates who can engage in independent scientific inquiry and
professional innovation.

Accordingly, the study is guided by the following research questions:

1. What are the main challenges in developing students' scientific research skills within
physicochemical analytical methods education?

2. How can innovative teaching methods specifically case-based learning, project-based
learning and digital laboratory tools be effectively integrated into physicochemical analytical
methods curricula?

The cultivation of scientific research competence has become a central priority in higher
education as universities align curricula with the demands of knowledge economies and rapidly
evolving scientific practices. Research competence is increasingly recognized not only as a marker
of academic excellence but also as a prerequisite for innovation, sustainability, and professional
adaptability [10]. In the context of physicochemical analytical methods, a discipline that integrates
chemistry, physics, and mathematics the acquisition of research skills is particularly significant.
Students are expected to design experiments, interpret complex data, and apply theoretical knowledge
to authentic problems. This review critically examines existing literature on pedagogical innovations
that promote research competence, focusing on case-based learning, project-based learning, inquiry-
based instruction, digital laboratory simulations, and immersive technologies.

Research competence has been widely acknowledged as a core educational outcome in science
disciplines. As a result, students acquire theoretical knowledge but lack inquiry-oriented abilities.
Similarly, Wang demonstrates that assessment practices often priorities memorization over
experimental design, thereby neglecting higher-order thinking and methodological reasoning [11].
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For physicochemical analytical methods, these findings highlight the persistent gap between the
rhetoric of competence-oriented education and classroom reality.

Methods and materials. This study employed a mixed-methods research design combining
theoretical analysis with a quasi-experimental pedagogical intervention to examine the effectiveness
of an integrated instructional model in developing students’ research competence in physicochemical
analytical methods. The research was conducted in three stages.

Stage 1. Diagnostic and Analytical Stage.

At the initial stage, a diagnostic assessment of students’ research competence was conducted to
identify baseline levels of motivation, inquiry skills, experimental design ability, and data analysis
competence. In parallel, a theoretical analysis of contemporary pedagogical approaches was carried
out through a review of international and national literature on research competence development,
including case-based learning, project-based learning, inquiry-based instruction, digital laboratories,
and immersive technologies. This stage provided the conceptual foundation for designing the
structural-polyfunctional instructional model.

Stage 2. Experimental Stage.

During the experimental stage, a structural-polyfunctional model integrating case-based
learning, project-based learning, digital tools, and immersive technologies was implemented in the
educational process. The intervention was conducted over one academic semester within the
physicochemical analytical methods course. The instructional activities included research-oriented
case analysis, project-based experimental tasks, partial student autonomy in experimental design, and
the use of digital simulations and virtual laboratory resources to support conceptual and procedural
understanding. The content and functional structure of the proposed model, including its key
components, implementation forms, and expected learning outcomes, are presented in Table 1.

Table 1. Structure and components of the structural-multifunctional model

Function

f th
Components of the Implementation forms

model

Implementation Forms Expected Outcomes

Setting learning objectives
based on Bloom's taxonomy
and a competency-based
approach
Core topics in
physicochemical analytical
methods (titrimetry,
spectrophotometry,
chromatography, etc.)
Case-based learning,
project-based learning,
inquiry-based learning
Project work, laboratory
assignments, and small-scale
research projects
Pre-test / post-test,

Increased motivation for
research, development of
scientific thinking

Goals and objectives
component

Development of students'
research skills

Deepening of theoretical
knowledge, formation of
subject-specific
understanding

Connecting theory and

Evaluation component .
practice

Pedagogical methods
component

Organization of active
research activities

Hypothesis formulation,
and experimental planning

Independent work skills,
responsibility, scientific
autonomy

Learning activity
component

Promoting students' active
role in learning

Learner-centered Analysis and

self-assessment, reflection

component

improvement of outcomes

questionnaires,

Assessment and
reflection component

Comprehensive
development of research
competence

Comparison of experimental
and control group results

Increased motivation,
experimental skills, and
data analysis ability

Learning outcomes
component

Organizing active research
activities

Case-based learning, project-
based learning, and inquiry-
based learning

Skills in problem
identification, hypothesis
formulation, and
experimental planning

Source: developed by the authors
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The proposed structural-polyfunctional instructional model aims to develop students’ scientific
research skills in teaching physicochemical analytical methods. The model includes several
connected parts, each with its own role but working together as a complete teaching system [12]. The
goal-oriented part of the model is based on competency-based education principles. It focuses on
improving students’ motivation for scientific research activities. The content part combines
theoretical knowledge with practical laboratory work. This approach strengthens the link between
understanding concepts and applying them in experiments.

Within the pedagogical methods component, case-based learning, project-based learning, and
inquiry-based learning approaches are systematically integrated to promote students’ active
engagement in the research process. The digital component facilitates the visualization of complex
physicochemical processes and supports data processing through the use of virtual laboratories and
digital simulations.

The activity component transforms students from passive recipients of knowledge into active
research agents by engaging them in independent scientific inquiry through project-based and
experimental tasks. The assessment and reflection component is directed toward analyzing learning
outcomes through formative and summative assessment, reflective activities, and self-evaluation.

As a result, the outcome component of the model ensures a significant improvement in key
indicators of students’ scientific research competence, including motivation, experimental design
skills, data analysis abilities, and scientific thinking.

Stage 3. Evaluation Stage.

The final stage focused on evaluating the effectiveness of the proposed model through a
comparison of pre- and post-intervention results between the experimental and control groups.

Participants. The study was conducted at Abai Kazakh National Pedagogical University with
fourth-year undergraduate students majoring in chemistry. A total of 60 students aged 19-22
participated in the research. The experimental group consisted of 30 students who were taught using
the integrated instructional model, while the control group (n = 30) followed traditional instructional
methods. In addition, six faculty members teaching physicochemical analytical methods participated
in semi-structured interviews to provide expert insights into existing challenges and instructional
practices related to research competence development.

Data Collection Instruments.

Multiple data collection tools were used to ensure methodological triangulation:

- Research competence questionnaire: a structured 30-item survey measuring motivation,
problem identification, hypothesis formulation, experimental design, data analysis, and research
ethics awareness, using a five-point Likert scale.

- Standardized test tasks: assessing knowledge of research methodology, information resource
use, database searching, and plagiarism awareness, administered before and after the intervention.

- Semi-structured interviews: conducted with faculty members to explore perceptions of research
competence development and the impact of innovative pedagogical approaches.

- Document analysis: including curricula, instructional materials, and student feedback to
provide context for the integration of research-focused learning activities.

- Data analysis:

Quantitative data were examined with descriptive statistics, paired t-tests, and one-way analysis
of variance (ANOVA). This approach helped assess changes in research competence indicators and
compare results between the experimental and control groups. The transcription of qualitative
interviews was then analysed thematically so as to identify common themes about both types of
instructional challenges, as well as what are viewed to be instructional strategies that have proven
most effective. By combining qualitative with quantitative analysis, the researchers were able to
identify and document validity and reliability of the findings.

Results and their discussion. The study gives a good look at how future teachers can build
research skills by using new ways of teaching. The initial phase of the research focused on identifying
the overall perspectives, motivation, and readiness of students to engage in research activities. The
survey results revealed that a significant proportion of students in both experimental and control
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groups demonstrated only moderate motivation toward research at the outset. For example, prior to
the intervention, nearly half of the experimental group (46,6%) and 40% of the control group
displayed low levels of motivation, with only a negligible proportion of students expressing high
motivation (Table 2). This highlights the broader challenge in higher education where students often
perceive research as an obligatory academic requirement rather than an integral part of their
professional development.

Table 2. Student research motivation (before experiment):

Levels
Grouns Indicators
P Low Medium High (Quantitative, %)
Expert Group (EG) 14 (46,6) 15 (50) 1(3.3) 30 (100)
C"rp‘"at(ec(é‘;ver nance 12 (40) 17 (56,7) 1(3,3) 30 (100)

Source: developed by the authors

Survey answers showed that students thought physicochemical methods were relevant and vital
today. But, this belief didn't always lead to them being driven or ready to do their own research.
Questions about getting resources, handling time, and knowing current research showed other
problems. These results match what's already been written. It says that wanting to learn research is
complex and impacted by personal interest, school backing, and teacher input.

Later tests of the students' understanding of research confirmed what we saw earlier. At the start,
both groups scored about the same on average, around 59-60%. This shows they both started with
similar research skills. After the experimental group used the structural model, their scores went up
to an average of 70%, while the control group only reached 65,3%. This difference shows that new
teaching methods that mix theory and practice can really help student learning. The model taught
students things like how to search databases, avoid plagiarism, and cite sources. It also helped
students learn how to think critically about information.

The growth of students' critical thinking abilities was a key result. At the beginning of the
experiment, a considerable proportion of students in both groups exhibited low or medium levels of
critical analysis. By the end of the intervention, however, 70,5% of students in the experimental group
had moved into higher competency levels, while the control group displayed only moderate gains
(Table 3). This suggests that structured, multifaceted approaches which combine guided practice,
interactive methods, and communicative strategies are especially effective in nurturing higher-order
cognitive skills.

Table 3. Results of theoretical knowledge of research among students in EG and CG (before and
after the experiment)

Experimental group Control group
The number The number | The number of correct The number
of correct % %
of students answers of students
answers
Pre-test 549 61,0 30 540 60,0 30
Post-test 727 80,78 30 635 70,5 30
Total result 19,8 10,5

Source: developed by the authors

The ability to identify research topics and structure academic work also showed considerable
progress in the experimental group. Initially, many students expressed difficulty in organizing their
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work and defining clear research objectives, with only a small percentage able to perform these tasks
at a high level. Following the intervention, more than two-thirds of students in the experimental group
were able to demonstrate advanced competence in these areas, whereas improvements in the control
group remained less pronounced. Such findings illustrate the necessity of pedagogical strategies that
directly engage students in the process of topic formulation, literature review, and methodological
planning rather than focusing solely on theoretical content delivery.

Another critical dimension highlighted by the findings is students’ motivation for research after
the experimental phase. The data clearly demonstrate that interest in research among the experimental
group increased substantially from 33,3% to 65,5%-while the control group saw a smaller rise, from
32,2% to 56,7% (Table 4). This indicates that innovative pedagogical interventions not only enhance
technical research skills but also strengthen students’ intrinsic motivation. This outcome is of
particular importance because motivation is often regarded as the foundation upon which sustainable
research competence is built. Without motivation, even technically proficient students may struggle
to translate their skills into meaningful scholarly contributions.

Table 4. Dynamics of the formation of students’ research skills before and after the experiment

Level (indicator, quantitative, %)
. Experimental group Control group
Skills Low Medium High Low Medium High

Research competence in the | Start | 14 (46,6) | 15(50,0) | 1(3,33) | 11(36,6) | 18(60,0) | 1(3.33)
professional field End 5 (16,6) 21(73,3) 4(13,3) | 9(30,0) | 20(66,6) | 1(3,33)
The ability to determine the | Start | 13(43,3) | 15(50,0) | 2(6,67) | 12(40,0) | 17(56,6) | 1(3.33)
structure of the work End 4 (13,3) 24 (80,0) 6(20,0) | 10(33,3) | 17(56,6) | 3(10,0)
The ability to find literature | Start | 16(53.,3) | 12(40,0) | 2(6,67) | 18(60,0) | 11(36,6) | 1(3,33)
sources End 9 (30,0) 17 (56,6) 2 (6,67) | 11(36,6) | 17(56,6) | 2(6,67)

. o . Start | 18 (60,0) 11 (36,6) 1(3,33) 21 (70) 9 (30,0) -
Critical thinking skills End | 6(20,0) | 23(383) | 2(6:67) | 9(30,0) | 9(30,0) | 4(13.3)
The ability to work with Start | 11 (36,6) 15 (50,0) 4(13,3) | 16(53,3) | 13(43,3) | 1(46,6)
references and the skills to End | 3(10,0) | 21(733) 6 (20) 8(26,6) | 20 (66,6) | 2 (6,67)

format used literature sources

The abilitv to identifv toi Start | 14 (46,6) 14 (46,6) 2 (6,67) | 13(43,3) | 15(50,0) | 2(6,67)
¢ ability to 1dentily topIes e d | 5(16,6) | 20(66,6) | 6(20) | 8(26.6) | 17(56,6) | 5(16,6)

Start 86 83 11 91 83 6

Average score - 59% Average score - 60%
End 43 138 28 59 120 17
Average score - 70% Average score - 65,3%

Source: developed by the authors

The findings make it clear that research competence is unlikely to develop through traditional
lectures alone. In practice, students need an approach that brings theory and application together,
gives them space to reflect on what they are doing, and helps maintain their motivation throughout
the learning process.

In general, the results of the study indicate that the use of a structured learning model has a
positive impact on the formation of students' research competencies. The increase in the level of
theoretical knowledge, the development of critical thinking and the growth of motivation for
scientific activity confirm the need to integrate practice-oriented teaching methods into the
educational process. The results obtained can be used in the development of educational programs
and methodological approaches aimed at developing the research potential of students.

In addition, the results of the study show that the systematic inclusion of students in research
activities contributes to the formation of their stable skills in independent search, analysis and

interpretation of scientific information. The practical orientation of the proposed model allows
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students not only to acquire theoretical knowledge, but also to apply it in the process of completing
research assignments.

It should be noted that the development of students' research competencies is one of the key
factors in improving the quality of higher education in modern conditions. The formation of students'
critical information analysis skills, academic integrity and scientific thinking contributes to their more
effective preparation for further professional and scientific activities.

The study assessed changes in the level of students' theoretical knowledge in the field of research
before and after the introduction of the proposed pedagogical model. A comparative analysis of the
results of the experimental and control groups revealed the dynamics of students' assimilation of
research knowledge. The results of this analysis are shown in Figure 1.

100

Pre-test
m Post-test
80.78%
80+
70.5%
60
g
v
=]
i
e
40 -
204
D -
Experimental Group Control Group

Figure 1. Theoretical knowledge of research
Source: developed by the authors.

Figure 1 shows the change in students’ theoretical knowledge of research before and after the
experiment. At the beginning, the experimental group scored 61%, while the control group scored
60%, indicating similar initial levels. After the intervention, the experimental group’s result increased
to 80.78%, whereas the control group reached 70,5%. These results suggest that as theoretical
knowledge increases (from 61% to about 80%), students’ practical research skills and internal
motivation also develop.

Thus, the presented results demonstrate a positive trend in the level of theoretical knowledge of
students, especially in the experimental group. The data obtained indicate that the application of the
proposed learning model contributes to a more effective assimilation of research knowledge in
comparison with traditional teaching methods. The increase in the level of theoretical training of
students is also accompanied by the development of their practical research skills and increased
motivation for scientific activity.

Conclusion. The findings of the study indicate that innovative teaching approaches can
significantly enhance students’ research competence, critical thinking, and interest in scientific
inquiry. In the course Physical Chemistry Analysis Methods, the multifunctional model integrating
project-based and inquiry-oriented learning proved to be more effective than traditional instruction.
Students in the experimental group not only improved their ability to plan and conduct research, but
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also developed a sustained intrinsic interest in scientific investigation. As a result, they demonstrated
greater initiative and engagement throughout the learning process.

Based on the obtained data, it can be observed that when learning activities are organized in a
systematic and deliberate manner, students’ research skills and inquiry-oriented thinking gradually
develop. This shift from teacher-centered, passive instruction to active, research-oriented learning
appears to be an important direction for contemporary higher education. Within this transformation,
the role of the educator becomes particularly significant: the teacher is not merely a transmitter of
knowledge, but also a facilitator of reflection, curiosity, and creativity.

From a practical perspective, these results hold important implications for professional
development and curriculum improvement. The integration of project-based and inquiry-oriented
approaches enables future educators to create learning environments that foster independence, critical
analysis, and sustained scientific engagement. Overall, the study demonstrates that student-centered
innovative strategies not only strengthen research skills but also deepen students’ understanding of
the value of scientific inquiry for their academic and professional development.

The quantitative results of the study also confirm the effectiveness of the proposed learning
model. In particular, the level of theoretical knowledge of the students in the experimental group
increased from 61% at the initial stage to 80,78% after the experiment, while in the control group the
increase was from 60% to 70,5%. A similar positive trend was observed in the level of students'
research motivation: the proportion of students showing a high interest in scientific activity in the
experimental group increased from 33.3% to 65,5%, while in the control group this indicator
increased from only 32,2% to 56,7%. In addition, about 70,5% of the students in the experimental
group demonstrated a higher level of development of critical thinking and research competencies by
the end of the experiment. These results in percentage terms clearly confirm the effectiveness of the
implementation of an innovative pedagogical learning model.

Thus, the results obtained indicate that the introduction of project-based research teaching
methods contributes to a more effective formation of students' research culture and can be
recommended for wider application in the higher education system.
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CTYAEHTTEPIIH 3EPTTEY K¥3bIPETTIJIIT'TH JAMBITY MAKCATBIHJIA
NHHOBAIUAJIBIK OKBITY 9AICTEPIH BIPIKTIPY

Axoamna

VIHHOBAIMSIBIK TEXHOJIOTHSUIAPIBI CHII3yre OarbITTajFaH OiuliM Oepy calmachIHIAFbl Y3IIKCi3 pedopmarnap
CTYICHTTEPIIH 3ePTTeY KY3BIPETTUIITiH THIM/II TaMBITY KOHTEKCTIH/IE )KOFaphl OKY OPBIHIAPHI YIIIiH eJIeyli KUBIHIBIKTap
TyFbI3a/bl. by macene acipece (pM3MKA-XUMUSIIBIK Taljay oMICTEpi CHUSKTHI MOHApaBIK KypcTapla alKblH KepiHei,
MYHZa CTYAEHTTEp KYpZETi TEOPHSIIBIK TYKbIphIMAaMaapibsl Wrepin KaHa KoiMail, COHBIMEH Karap IpPaKTHKAaJbIK
3epTXaHaJbIK JaFIbUIapAbl, aHAJTUTHKAJIBIK OMJIay/Ibl )KoHE HAKThl FRUIBIMH Mocesiesiepli ©3 OeTiHIIe Imenry KadiaeTiH
KaJIbINTACTHIPYBI KEPEK.

Byn 3eprreynmiH MakcaTel CTYNEHTTEPIiH 3epTTEy NAFablIapbl MEH OKY OCJICEHAUINTiH JambITyFa OaFbpITTalFaH
MHTerpalusIanFal Oi1iM Oepy MOJIENIH eHTi3y apKbUIbl )KOFaphl OLTIM XMMUSIChI KypCTapbIHIaFbl TEOPHS MEH IPaKTHKA
apachIHaFrbl ANIAKTHIKTHI KO0 00161 Tadbu1aAbl. Kolbliran MiHIETTEeP/Il LISy YIIIiH )KaHa I1e1aroruKajblK CTpaTerus
o3ipieHin, chIHAKTaH OTKi3ULi. byn crparermsima apanac OkpITy (opMmarsl HIeHOepiHAe Keic-smicTi »xobanapabl
0ackapy/ablH HEri3ri KypajaJapbIMeH YWIecTipy cumarrairad. Herisri MiHIET Teopus MEH MPaKTUKAHBI THIMIIPEK
0aliIaHBICTRIPY JKOHE CTYASHTTEPIi OKy MpoIeciHe OeiaceHdi Tapry Oonasl. 3eprreyae (U3HMKa-XUMESUIBIK Tajaay
onicTepi caslaChIHIAaFbl OKYLIBUIAPABIH 3€PTTEY KY3bIPETTUIINH JaMbITYlaFbl WHTErpalMsUIaHFaH OKBITY MOJIEIiHIH
THIMAUTITIH 3epTTey YIIIH TEOPHSUIBIK TalAaydbl KBa3H-dKCIEPUMEHTTIK METarorHKANBIK apanracyMeH OipiKTipeTiH
apanac sficTepi aBTOpiap KOJIAHAbI XKOHE Tajlaabl. ABTOpIap MOTHBALMSHBIH HETI3ri JAEHreHIepiH aHbIKTay YIIiH
CTYAEHTTEP/IH 3epTTey KY3bIPETTUIIriHE TUarHOCTUKAIIBIK Oarajay Kyprisai.

Monens HeriziHeH «(pH3MKa-XUMUSUIBIK Tallay oicTepi» IoHI OOMBIHINA XMMHs KypcTapblHaa OakalaBpuar
JeHreitinge eHriziired. CTyneHTTep HAKThl FBUIBIMH OKaFjaiiyapsl Oap INArblH TONTapja J>KYMbIC icCTeli JKoHe
AKCTIEPUMEHTTEP/Il KOCTapiay MEH HOTHKEJIEeP Il YChIHY/IbI KAMTHUTBIH KOOANBIK TarchbipMaiap/pl opbiHaanbl. OnapabiH
0Ky TOXiprOeci MeH 3epTTey IaFabuIaphl cayaliHama, ayTuTOPHSUIBIK OaKbUIay sKoHE jK00aJIbIK €CeNTePIi Tanaay apKblbl
MOJZIENb/Ii E€HTI3TeHre JeiiH >koHe omaH Kedin OaranmaHazpl. HoTmxenep 3epTTey CypakTapblH TY)KBIPBIMAY,
9KCTIEPUMEHTTIK )KOCTIapIiap Jkacay sKoHe IepeKTepMeH )KYMBIC icTey KaOiaeTiHiH alTapiIbIKTal )KaKcapFaHbIH KOPCETE.
CoHBIMEH KaTap, CTyAeHTTep TammaynslH (prU3MKa-XUMHUSIIBIK OAICTEPiH TepeHiIpeK TYCIHETIHMAITiH JKOHE 3epTXaHalbIK
JKaFIaiaa TeOpUsIIBIK O1TIM/II KOJIaHyAa YJIKeH CEHIMIUTIK TaHBITTHI.

Tyuinoi co3dep: 3epTTEYIIUIK KY3BIPETTUIK, KEHC-9/1iC, KOOANBIK OKBITY, (PM3NKOXUMHUSUIBIK Taliay oIicTepi,
JKOFaphbl O1JTIM, 3epTXaHaJIBIK OKBITYJIAP, KYPBUIBIMIIBIK-KOII()YHKI[OHAIIBI OKBITY MOJIEI.

Axbuioexosa T.H.!, *Anan C.2, MykaraeBa XK.CJ3, AcupOaeBa KM.A
1234 KazHITY umenu Abas
1234 Kaszaxcman, Anmamol
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HenpepsiBHble pedopmbl B chepe 00pa3oBaHusl, OPUCHTHPOBAHHBIC HA BHEJPEHHE NHHOBALIMOHHBIX TEXHOJIOTUH,
CO3Jal0T CYIIECTBEHHBIE TPYIHOCTH JUIA BBICIIMX Y4YeOHBIX 3aBEeACHHH B KOHTEKCTEe 3(PQPEKTUBHOTO pa3BUTHUS
HCCIIEIOBATENIbCKOM  KOMIIETEHTHOCTH  CTyleHTOB. (OCOOGHHO OCTpo JaHHas mpoOiema TposBIsSETCS B
MEXIUCIUIUIMHAPHBIX KypcaX, TAKHX KaK (U3UKO-XHUMHYECKHE METOIBI aHAIH3a, IIe 00ydJarolmuecs JOIKHBI He TOJIBKO
OCBOHTH CJIOXHBIE TEOPETHYCCKUE KOHIENIWH, HO M C(HOPMHPOBATH IPAaKTHYECKHE JabOopaTopHBIC HABBIKH,
AQHAJIMTUYECKOE MBIIUICHHE U CIOCOOHOCTD CAMOCTOATEIBHO PEIlaTh PeaIbHbIC HayYHBIC 3a1auH.

Lenp maHHOTO MCCIIENOBAHUS 3aKIIIOYASTCsl B YCTPAHCHUH Pa3pbiBa MEXy TEOpUEH U IPaKTHKOH B Kypcax XUMUH
BBICIIETO OOpa30BaHUs MOCPEICTBOM BHEIPCHUS WHTETPUPOBAHHON 0Opa30BaTENbHOM MOIENH, HAlpaBICHHOH Ha
pa3BUTHE HCCIEAOBATEIBCKUX HABBIKOB M Y4eOHOH aKTHBHOCTH CTyNeHTOB. [l pelieHHs IOCTaBJICHHBIX 3alad
pa3paborana 1 anpoOHpOBaHa HOBAs Ielaroruyeckas CTparerus. B JaHHOM cTpareruu omicaHo codeTaHue Keiic-Mmeroaa
¢ 0a30BBIMHM MHCTpPYMEHTaMH YIpaBJCHHUS IPOEKTaMU B paMKax cMelraHHoro ¢opmara oOyueHus. OcHOBHas 3ajada
3aKirovaisack B Oonee 3p(heKTHBHOM COEMHEHUH TEOPUU U MPAKTHKU U aKTHBHOM BOBJICYEHHHU CTYACHTOB B y4eOHBIH
npouecc. B mccnenoBaHnM HMCHONB30BaHBI M MIPOAHAIN3UPOBAaHBl aBTOPAMHU CMEIIAHHBIE METOJBI, COYETAIOIINE
TEOPETHYECKHH aHAIN3 C KBa3UAKCIIEPUMEHTAJIbHBIM [1eJarorn4€CKUM BMEIIATEIbCTBOM, JUISl U3y4eHHs 9PPEKTUBHOCTH
HUHTETPUPOBAHHON MOZAENN OO0y4YCHHS B Pa3BUTHHU MCCIICOBATEIBCKOH KOMIIETEHTHOCTH y4alluXcs B 00NacTH (pU3UKO-
XHMHYECKUX METOJOB aHAJIN3a. ABTOpAaMH MPOBEICHA TUATHOCTHYECKAs OLICHKA HUCCIIENOBATeIbCKOM KOMIIETEHTHOCTH
CTYICHTOB, YTOOBI ONPEAEIUTh 0A30BBIC YPOBHU MOTHBALIUH.

Mozens BHeIpeHa Ha ypoBHE OakajaBpuara B Kypcax XHMHH, HPEHMYLIECTBEHHO MO IUCHHIUINHE «DH3HKO-
XHMHYECKHE METOBI aHai3ay. CTyAECHTHI pad0TaIi B MAJIBIX TPYIIAX ¢ pealbHBIMU HAYyYHBIMU KeHCaMU U BBIOJTHSIH
NPOCKTHBIC 3aJaHus, BKIIOYAIOIINE INIAHNPOBAHNUE SKCIIEPUMEHTOB U IIPECTaBICHHE Pe3yNbTaToB. VX yueOHBINH ONbIT
U UCCJIEA0BATEILCKHE HABBIKM OLCHEHBI JI0 M MOCJie BHEAPEHUS MOJENU MOCPEACTBOM aHKETHPOBAHUS, ayJUTOPHBIX
HaOIMIOZGHUII M aHanM3a IPOEKTHBIX OTYETOB. B pesynbTaTax IOKa3aHbl 3aMETHOE YIy4YIIEHHE CIIOCOOHOCTU
(OpMyYIUpPOBaTh MCCIIEIOBATEIbCKUE BOMPOCHI, pa3padaThiBaTh SKCIEPUMEHTAIbHbIE TUIAHBI M paboTaTh C JAHHBIMHU.
Kpome Toro, cTyneHTamMu mpoJeMOHCTPUPOBAHEI 0ojiee NTy0OKoe MOHNMaHue (PU3UKO-XMMUYECKUX METO/IOB aHAIu3a 1
OOJIBILYI0 YBEPEHHOCTh IIPH NPUMEHEHUH TEOPETHYESCKUX 3HAHUH B J1a0OPATOPHBIX YCIOBHSX.

Kniouegvie cnosa: uccienoBaTenbckas KOMIETEHTHOCTb, KeHC-METOJI, IPOEKTHOE 00ydeHUE, (HU3UKO-XUMHIECKIEe
METONBl aHaJNW3a, BBICHIEE OOpa3oBaHWE, JA0OPATOPHBIC 3aHATHSA, CTPYKTYpHO-MHOTO(QYHKLUMOHAIbHAS MOJICIb
0o0y4eHusI.
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