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Annotation. In the modern education system, digital technologies are developing at a rapidly
pace, opening new opportunities for the learning process. Mobile applications play a particularly
important role in increasing student engagement and enhancing their interest in learning materials. As
biology is a subject rich in visual content, the use of mobile technologies for effective teaching is
becoming highly relevant. This article examines the effectiveness of mobile application-based teaching
methods in increasing student engagement.

Innovative methods such as gamification, interactive simulations, virtual laboratories, augmented
and virtual reality (AR/VR) are analyzed in terms of their impact on the learning process. The
gamification method allows students to perceive learning as an exciting game, which increases their
motivation. Interactive simulations and virtual laboratories help develop students' practical skills through
modeling biological processes. AR/VR technologies give students the opportunity to delve deeper into
complex topics and conduct research activities.

The article also discusses the challenges that may arise when using mobile applications and
proposes solutions to overcome them. The research findings indicate that these methods not only increase
student engagement but also contribute to a deeper understanding of the learning material.

Keywords: biology teaching, mobile applications, gamification, AR/VR, interactive learning,
student engagement, innovative methods.

Introduction. In the current education system, the rapid development of information and
communication technologies has had a significant impact on the learning process. In particular,
the use of mobile applications and tablets in the field of education plays an important role in
organizing the learning process more effectively. Since biology is a subject that explores various
phenomena and laws of nature, the use of mobile technologies in teaching this subject proves to
be especially effective. With the help of mobile applications and tablets, students engage with
lessons in an interesting and interactive way, which in turn increases their participation and
enhances their motivation toward learning. Therefore, the use of mobile applications in biology
education is currently a highly relevant issue.

The use of mobile applications in the learning process not only increases students’
interest in the subject, but also allows for a deeper and more effective understanding of the
learning material. Traditional teaching methods may sometimes fall short in ensuring a
comprehensive understanding of biology, whereas mobile technologies help bridge this gap. The
integration of mobile applications in biology classes boosts students’ motivation and supports the
combination of theoretical knowledge with practical application [1].

The object of this study is the process of teaching biology in schools, while the subject of
the research is the effectiveness of using mobile applications and tablets in teaching biology. The
aim of this study is to determine the effectiveness of mobile applications and tablets in increasing
student engagement in biology lessons. To achieve this goal, several objectives have been set: to
explore effective methods of teaching biology through the use of mobile applications; to identify
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ways to increase students' interest and engagement in the subject through mobile apps; to
examine the possibilities of improving learning outcomes through mobile technologies; and to
identify challenges encountered during the implementation of mobile applications, as well as
potential solutions.

The study will employ methods and approaches such as comparative analysis,
experimentation, surveys, and observation. In order to assess the effectiveness of using mobile
applications in teaching biology, experimental studies will be conducted, and students' responses
and academic performance levels will be compared.

The hypothesis of the study is that mobile applications and tablets enhance students’
engagement in learning biology and contribute to a deeper understanding of the subject matter.
As students’ use of mobile technologies increases, their learning motivation and academic
achievement are expected to improve as well.

This research aims to explore the potential for the effective use of mobile applications in
the education system and to improve the methodology of teaching biology. The results of the
study will assist educational institutions in optimizing the integration and use of mobile
technologies. Moreover, the study will offer effective strategies for both teachers and students to
use mobile applications as learning tools.

Research materials and methods. Teaching methods based on mobile applications

1. Gamification: Incorporating game elements into the learning process helps increase
students’ interest and engagement. Through this method, learners feel as though they are playing
a game, which enhances their activity levels and strengthens learning motivation. Examples:
Mobile applications such as «Kahoot!» and «Quizlet» are designed to test, review, and reinforce
students’ knowledge [2]. Teachers can use these tools during lessons to create a more engaging
learning environment.

2. Interactive Simulations: Mobile applications allow students to observe real biological
processes in a virtual environment. This method enables students to experience theoretical
material in a practical, hands-on way. Example: The «PhET» interactive simulations app offers
interactive simulations in subjects like chemistry and biology.

3. Virtual Labs: In biology education, mobile app—based virtual labs are effective tools
for students to conduct experiments independently. These platforms allow learners to explore
biological processes and perform virtual experiments [3]. Example: Through the «Labster» app,
students can carry out a variety of biology experiments in a simulated lab setting.

4. Augmented and Virtual Reality (AR/VR): Specialized mobile applications and tablets
enable students to visualize biological processes and structures in 3D models, thereby improving
learning efficiency. AR/VR technology helps students understand complex biological concepts
through visualization. Examples: applications such as «Google Expeditions» and «Anatomy 4D»
allow students to explore complex anatomy and other biology content in a virtual format.

5. Mobile learning platforms: This method supports the development of personalized
learning pathways for students. With mobile applications, learners can study independently,
complete quizzes and assignments, and track their progress [4]. Additionally, these platforms
provide opportunities for assessment and feedback. Examples: platforms such as «kEdmodo» and
«Google Classroom» can be used to manage the learning process, assign tasks, and administer
assessments.

The effectiveness of mobile applications in increasing student engagement. Mobile
applications enhance students’ motivation and ensure their active participation in the learning
process. Moreover, they encourage students to study independently, complete tasks, and assess
their own knowledge. All of these contribute to improving the overall quality of education. The
effectiveness of mobile applications in increasing student engagement can be examined through
several aspects based on research and scientific literature:



— Making the learning process interactive. Mobile applications make the learning process
more interactive, which increases students’ interest in the material. Instead of passively listening,
students complete tasks, check their answers, and reinforce their knowledge through various
games and quizzes. Examples: applications like «Quizlet» and «Kahoot!» allow students to test
their knowledge, review material, and participate in group activities [5].

— Enhancing self-directed learning skills. Mobile applications provide students with
opportunities to learn independently. They can complete homework assignments, evaluate their
understanding, identify gaps in knowledge, and work to improve them. This fosters a sense of
responsibility in learners. Examples: language-learning apps like «Duolingo» or educational
biology apps offer students a chance to study at their own pace and on their own initiative.

— Increasing students’ interest and motivation. Mobile applications enhance students’
learning motivation through tasks presented in a game-like format and simplified information.
Learners acquire knowledge with the help of various gamified elements, which increases their
engagement. For example, applications such as «Classcraft» or «Kahoot!» allow students to
learn through play, thereby boosting their activity levels.

— Repetition and deepening of knowledge. Mobile applications provide opportunities for
revisiting learning materials. Students can return to the content at any time to reinforce and
deepen their knowledge. This approach enables learners not only to practice during the learning
phase but also to review their knowledge later. For instance, applications such as «Quizlet» and
«Anki» allow students to practice using flashcards [6].

At present, the widespread use of mobile devices and applications is opening up new
opportunities in education. Facilitating the acquisition of learning materials, increasing students’
interest through interactive tasks, and individualizing the learning process are among the key
advantages of mobile learning. Moreover, mobile technologies contribute to remote access to
educational resources, the development of self-regulation skills, and the cultivation of creative
thinking. Thus, teaching methods based on mobile applications can modernize the educational
process, making it more effective and accessible compared to traditional teaching approaches.

Several significant differences and advantages can be clearly observed when comparing
mobile application—based teaching methods with traditional approaches (Table 1).

Table 1 — Differences and advantages of mobile application—based teaching methods compared to
traditional methods

Indicator Teaching through mobile Teaching through traditional
Ne applications methods
1 2 3 4

1 | Interactivity

Students complete tasks through
mobile applications, immediately
view results, and receive feedback

Teaching is conducted mainly
through teacher explanations
and textbooks, with limited
active student participation.

2 | Personalized
trajectory

learning

Students choose their own learning
pace and level of content mastery.

The teacher conducts lessons at
the same pace for all students.

3 | Time and space

Students can use mobile
applications anytime and anywhere,
revisiting and deepening learning
materials.

Traditional methods depend on
the class schedule and in-class
learning process.

4 | Role of the teacher

The teacher monitors students’
results and progress through the use
of mobile applications.

The teacher mainly acts as a
transmitter of information and
evaluates students only at the
end of the process.




1 2 3 4

5 | Student motivation Students check their knowledge | MyfaiiMm  Tek  TEOPHSUIBIK
through  applications, complete | Gimimai Gepemi, OKyIIBLIAPIBIH
engaging tasks, and develop | MmoTuBanKACHI OKBITY/IbIH
independently. MOHOTOH/IBIFbIHA OaWJIaHBICTHI.

6 | Feedback Students receive immediate results, | Feedback is provided only
suggestions, and corrections after | after the lesson or during
completing tasks. assessment..

7 | Task completion Students complete tasks through | Tasks are performed
games, quizzes, or exercises in | traditionally in written or oral
mobile applications, with | form and depend solely on the
opportunities for repetition. teacher’s evaluation.

8 | Impact on individual | Students  effectively  organize | Opportunities for independent

work independent work and acquire | work are limited and mostly
knowledge on their own. guided by the teacher.

9 | Use of technological | Mobile applications integrate | Technologies are mostly used

tools updated technologies and introduce | only as supporting tools (e.g.,
innovative  methods into the | multimedia, electronic boards).
learning process.

10 | Student engagement Increased engagement enhances | Engagement is mostly limited
motivation, enabling students to | to responding to teachers’
explore additional learning | questions.
materials independently.

Discussion of Results. Regarding the challenges of using mobile applications and ways
to address them, it is important to note that identifying these difficulties and finding solutions is
crucial for enhancing the effectiveness of the learning process. In this regard, several key
challenges may arise when integrating mobile applications into the educational process.
However, with appropriate solutions, these challenges can help improve learning outcomes [7].

1. Accessibility of devices and lack of infrastructure. To effectively use mobile
applications, it is essential for schools to have the necessary devices and internet connectivity.
Unfortunately, not all schools provide students with access to mobile devices or the internet.
This situation can hinder students’ full participation in the learning process. To address this
issue, schools should consider distributing mobile devices, improving internet connectivity, or
providing alternative devices for learning [8]. In addition, introducing offline features in mobile
applications can help create favorable conditions for students to continue learning.

2. Low level of technological literacy. Teachers and students may lack the necessary
knowledge to effectively use mobile applications. Inability to apply these tools properly can
negatively affect learning outcomes. To overcome this challenge, it is necessary to organize
specialized training for teachers and students, as well as conduct courses on how to use the
applications. Developing skills in the proper use of technology and explaining how applications
influence the learning process are also important [9].

3. Lack of student motivation. Some students may consider mobile applications
uninteresting or use them only for gaming and leisure activities. In this case, to increase students’
motivation, it is necessary to integrate engaging and interactive tasks within mobile applications.
Adding diverse content and learning materials, as well as providing game-based assignments,
can foster students’ active participation in the learning process.

4. Poor quality of information. The quality of educational materials within mobile
applications can vary, and in some cases, the content may be incomplete or inaccurate. This may
prevent learners from accessing reliable information. To address this issue, it is necessary to
check the quality of the applications and work with credible sources in the field of education.



Furthermore, ensuring that the applications align with specific educational topics is essential
[10].

5. Lack of systematic monitoring. Monitoring students’ results while using mobile
applications can be challenging. Some applications have limited monitoring capabilities, or they
do not function properly. To solve this problem, it is necessary to introduce specialized
monitoring systems for teachers. This requires the use of additional tools to collect and regularly
check students’ performance.

6. Complexity of technology for teachers. The integration of new technologies can be
difficult for teachers, especially for those with no prior experience using such tools. In this case,
it is essential to organize special training programs and provide methodological support for using
mobile applications. This will enable teachers to use technology effectively and modernize the
learning process.

7. Inconsistency of content. The format and content of educational materials may vary
across different applications. This inconsistency can create difficulties for students and reduce
the clarity of the learning process. To address this, it is necessary to adopt certain standards,
select applications aligned with the curriculum, and structure learning materials in a consistent
way.

8. Students’ dependence on social networks. Mobile applications are used not only for
learning but also for games and social networking. Students may spend excessive time using
mobile devices for entertainment rather than education. To prevent such dependency, it is
important to direct students’ attention toward specific learning goals. Teachers should clearly
define assignments and objectives, and encourage the use of applications intended solely for
educational purposes [11].

9. Technical issues of applications. Mobile applications may experience technical
failures or errors, which can temporarily disrupt the learning process or hinder students’ ability
to complete tasks correctly. To overcome these difficulties, applications should be updated
regularly, and technical support services should be ensured. It is also important to test the proper
functioning of applications and provide users with additional assistance systems.

10. Difficulty of monitoring (Anonymity). The use of mobile applications may raise
issues related to maintaining students’ anonymity, which complicates monitoring their
participation in the learning process. To address this, it is necessary to introduce special systems
and reporting mechanisms for tracking student engagement. Mobile applications should also
include specific tools and functions designed to monitor students’ level of participation.

Recommendations for teachers and students. When integrating mobile applications
into the learning process, teachers must ensure that they are used in alignment with educational
objectives. It is important to demonstrate to students how to properly use applications, select
appropriate supplementary materials, and incorporate them into lessons in order to increase
student engagement. Each application should be designed around clearly defined learning
objectives and relevant tasks.

By using these applications, teachers should help learners develop independent work
skills and organize the learning process effectively. Moreover, teachers should pay particular
attention to selecting mobile applications that correspond to the students’ level of knowledge and
individual needs. Since each student’s academic level differs, applications should be adapted to
their personal abilities. Before choosing an application, teachers should consider the
developmental level of the students and adjust tasks according to their capabilities. This
approach will help to enhance students’ interest and active involvement in the learning process
[12].

Teachers should integrate mobile applications with traditional teaching methods. This
blended approach increases students’ interest and enables the use of diverse teaching strategies.
For example, lectures can be supplemented with mobile applications, while laboratory sessions



can be supported through interactive tasks. By combining technology with traditional methods,
teachers can create favorable conditions for students to effectively master learning materials.
Furthermore, teachers should provide students with systematic feedback when using mobile
applications. This allows for monitoring progress, identifying challenges during the learning
process, and addressing them in a timely manner. Offering individual consultations, additional
tasks, and explanations regarding achievements and errors can further enhance the effectiveness
of the teaching process. Feedback also plays an important role in increasing students’ learning
motivation [13].

Professional development is essential for teachers. Participating in continuous training
programs on the use of mobile applications and improving professional skills is highly
important. Through professional development, teachers can acquire effective technological
skills, refine teaching methodologies, and thereby contribute to improving the quality of
students’ learning outcomes.

Students, in turn, should actively use mobile applications for educational purposes and
complete tasks independently. They are encouraged to explore supplementary materials, engage
in revision, and develop self-directed learning skills. This approach promotes active participation
in the learning process and improves academic performance. Mobile applications also provide
students with the opportunity to set their own learning pace. In addition, students can deepen
their knowledge by engaging with new information through mobile applications in an enjoyable
way. They are encouraged to use interactive and gamified learning methods, as such approaches
help maintain focus and increase interest in studying [14]. By doing so, students can remain
motivated and actively engaged in the learning process.

It is also important for students to establish active communication with teachers while
using mobile applications. By asking questions and seeking additional assistance regarding
classroom tasks and challenges, students can overcome learning difficulties. Interaction with
teachers provides learners with guidance in the educational process and contributes to deeper
knowledge acquisition.

Students should further develop self-directed learning skills by using applications that
allow them to learn at their own pace, explore supplementary resources, and search for relevant
information. This strengthens their ability to study independently, increases responsibility, and
raises interest in the learning process. Students are encouraged to define clear learning objectives
and use mobile applications as tools to achieve them. They should understand the purpose of
each task and choose the appropriate path to reach the desired outcomes [15]. By planning their
learning trajectories and monitoring their own progress, students can organize the learning
process more systematically and achieve better results.

These recommendations will support teachers and students in effectively using mobile
applications, improving the learning process, and enhancing the quality of education.

Conclusion. The use of mobile applications in teaching biology at school is becoming an
essential component of the modern education system. These technologies increase students’
interest and make the learning process more interactive, efficient, and engaging. With the help of
mobile applications, students can independently enhance their knowledge and gain a deeper
understanding of learning materials. In addition, applications enable teachers to plan the teaching
process comprehensively, establish feedback with students, and foster their active participation.

Compared to traditional teaching methods, mobile applications often simplify the
learning process and promote the development of students’ independent learning skills.
Furthermore, such methods contribute to quicker information processing as well as the
development of creative and critical thinking abilities. However, to use mobile applications
effectively, teachers must continuously improve their skills in working with new technologies.
For this purpose, it is important to organize specialized courses and training programs. At the
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same time, the selection and use of applications should be methodologically justified to help
guide students in using them properly.

In conclusion, the effective use of mobile applications in teaching biology can improve
students’ academic performance and elevate the learning process to a new level. These
technologies will remain an integral part of the education system in the future, and their proper
application will further enhance the efficiency of education.
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OKYUWBUIAPJABIH BEJICEHAUIII'TH APTTBIPY ICIHAETI'T MOBUJIBJI
KOCBIMIIAJIAPTA HEI'I3JAEJITEH OKBITY 9JAICTEPI

OJnyapbekosa I'.9., 7M01517 — buonorust BbB-HBIH 2-1111 Kypc MarucTpaHThl
Capr6aii .M., 7M01517 — bruonorus bbb-HbIH 2-1111 Kypc MarucTpaHThI

Kypman6ae P.X., 61o0THs FRUTBIMAAPBIHBIH KaHIUAATH, KAyBIMIACTRIPBUTFaH Mpodeccop

Kopxwim Ama amuvinoazel Keisviiopoa ynusepcumemi, Koizvinopoa K., Kazaxcman
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Anparna. Kazipri 3amanfel OiniM Oepy kyHeciHne UUQPIbIK TEXHOIOTUIAP KAPKBIHIIBI JaMBbIIT
KeJle KaTKaH OKBITY TMPOIECiHAe XKaHa MYMKIHIIKTEp amburyna. Ocipece, MOOWIIBAI KOCHIMIATapAbl
naianany OKYIIbUIAPBIH OCJNICCHIUIINH apTTHIPBIN, OKY MAaTepHaNblHA JETeH KbI3bIFYIIbLUIBIFBIH
KYIIEHTyie MaHBI3AbI pell aTKapaabl. buomorus moHi BU3yanasl MaTepuanaapra 6ail OoIFaHbIKTaH, OHBI
THIMZII OKBITY YIIiH MOOWIBII TEXHOJOTHSUIApABI KOJAAaHYy aca ©3eKTi OoNbIl OThIp. bynm Mmakamama
OKYIIBIIAPIBIH OCJNCEHAUNTIH apTThIpyJa MOOWIBI KOCHIMINANApFa HETI3AENTEeH OKBITY SIiCTepiHiH
TUIMALTIN  KapacTelppliagsl. Makanaga OHBIH  apKbUibl  OKBITY  (gamification), WHTepaKTHUBTI
CUMYJISILUSIIAP, BUPTYalJIbl 3epTXaHajap, KOCBIMIIA oHE BUPTyanasl MWBHIABIK (AR/VR) cHAKTBI
WHHOBALIMSIIBIK, OICTEPHAIH OKY IpoleciHe acepi Tanmmanamsl. Gamification ofici apKpUTBI OKYIIBLIAP
OimiM amyapl KeI3BIKTHI OMBIH TYPiHAE KaOBUIIANABI, OYI1 OJapAblH BIHTACHIH apTTHIpaasl. MHTEpaKTHBTI
CUMYJISILUSIIAD MEH BHUPTYaJ[bl 3epTXaHajap OHONOTHSUIBIK MPOLECTepAl HAKTHl MOJIENBACY aPKbLIBI
OKYIIBIIAPIBIH TOKIpUOENIK JarApUIaphiH JaMbITyFa Kemekteceni. AR/VR TexHomorusmapsl apKbUIbI
OKYIITBIIAp KYPAET TaKbIPBIITApIbl TEPEHIPEK MEHIepil, 3epTTey >KYMBICTApbIH JKYPTi3y MYMKIHIITiHE
ue Oonansl. COHBIMEH Karap, Makajaga MOOWIBII KOCHIMIIANApbl KOJNJaHy OapbIChIHIA Ke3eCeTiH
KHUBIHIBIKTAp MEH OJlapAbl HICUTY XOJJaphl KapacThIphIIaabl. 3epTTey HOTHXKENepi KepceTKeHAeH, Oy
smicTep OKyIIBIIApABIH OENCEeHAUTITIH apTTHIPBI KaHa KOWMal, OoNapIblH MOHAIK MaTepHUaiibl TepeH
MEHTrepyiHe OH 9CEpiH THTI3eIi.

Tipex ce3mep: OHOJOTUSHBI OKBITY, MOOWNBAI KochkiMmanap, gamification, AR/VR,
WHTEPAKTUBTI OKBITY, OKYIIBUTAPABIH OSICEeH T, HHHOBAUSIIBIK 9IIiCTEP.

METO/bl OFYUEHUS HA OCHOBE MOBWIbLHBIX ITPUJIOKEHWUM B IEJIE
HNOBBILIEHUA AKTUBHOCTH YYAIIUXCA

Anyap6exoBa I'.A., Mmaructpast 2-To Kypca 1mo o6pazoBatenbHoil mporpamme 7M01517 — «bromorus»
Capro6aii JI.M., MmaructpasT 2-To Kypca 1mo o0pazoBaTtenbHo# nmporpamme 7M01517 — «buomorus
Kypman6aes P.X., kaunuaatr OMOJIOrHYECKUX HAYK, aCCOLMMPOBAHHBIN TIpodheccop

Koizviiopounckuil ynusepcumem umenu Kopxoim Ama, e. Kvizvinopoa, Kazaxcman

AnHoTamusa. B coBpeMeHHO# cucTeMe 00pa3oBaHUS IU(PPOBBIC TEXHOJOTHH CTPEMHUTEIIBHO
pa3BUBaOTCS OBICTPHIMH TEMITAMHU, OTKPBIBas HOBBIE BOZMOXKHOCTH JIsI ydeOHOro mporecca. OcoOeHHO
Ba)XHYIO POJIb B TIOBBIIIEHWH aKTUBHOCTH yYAIlIUXCS M YCHJIEHHUHM MX WHTEepeca K ydeOHOMY MaTepuairy
UTPAOT MOOUIIEHBIE TIPUJIOKEHUS. broorus kak mpeaMeT, HACBHIMEHHBIM BU3YAIbHBIMA MaTepUajaMu,
MPEoJjiaraeT HKCIOJb30BaHUE A(PPEKTUBHBIX METOJOB OOyUEHHUS, U HCIOJIb30BaHUE MOOWIBHBIX
TEXHOJIOTHIA CTAaHOBHUTCS aKTyaJlbHBIM. B cTtaThe paccmaTpuBaeTcs 3QQPEeKTHBHOCTH METOJOB OOYUCHHS,
OCHOBaHHBIX Ha MOOMIJIBHBIX TPUIOKEHUSIX, JIJIS IIOBBIIICHUS aKTHBHOCTH YYaII[HXCS.

AHaIM3UPYIOTCSI TaKWe WHHOBAIIMOHHBIE METOMABI, KaK TeWMU(UKAIUs, HHTEPAKTHBHBIC
CUMYJISINY, BUPTyaJbHbIE ITA0OpPAaTOpWH, [OITOJIHEHHAas W BHPTyanbHas peanbHOCTh (AR/VR), wnx
BIMSHKE Ha y4eOHBIN mporiecc. MeTos reiMuUKaIui MO3BOJISIET yYallUMCsl BOCIIPUHUMATE 00ydeHue
KaK YBJIEKATEIbHYIO UTPY, YTO MOBBINIAET UX MOTHBAINIO. MIHTepaKTHBHBIC CUMYJISIIUA U BUPTYaIbHBIC
nabopaTopuy IMOMOTAIOT pa3BUBaTh NPAKTUYECKHE HABBIKM YYaIIUXCA 4Yepe3 MOJISIUPOBAHNE
Ounosnoruueckux mporeccoB. Texnomornn AR/VR mpemoctaBisioT ydammmcsi BO3MOXKHOCTh TIIyOke
OCBaMBaTh CIOXKHBIE TEMbI U IPOBOJIUTH HCCIIEIOBATENBCKYIO paboTy.

B cTaTthe Takke paccMaTpUBAIOTCS TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU HUCIIOJIH30BAaHIUH
MOOWJIBHBIX TPWIOKEHUH, W MPeIUIaraloTcsi CIOCOOBI WX pelIeHus. Pe3ynmbTaThl HCCIEIOBaHUS
MMOKAa3bIBAIOT, YTO 3TH METOILI HE TOJHKO YBEIMYMWBAIOT aKTUBHOCTH YYAITHUXCSl, HO U CIIOCOOCTBYIOT
Ooree TITyOOKOMY OCBOCHHUIO YI€OHOTO MaTepHaia.

KaroueBbie ciaoBa: TmpernogaBaHue OWOJIOTUM, MOOWIBHBIE TIPWIOKEHUs, TeHMU(pHUKAIUS,
AR/VR, uHTEpaKTHBHOE 00Y4YCHUE, AKTUBHOCTh YYAIIUXCsI, ”THHOBAIUOHHBIE METO/II.
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AHHOTaunus. 3arps3HeHNE MTOYBEl HEQTEIPOOYKTAMH YXYAILIAET €€ SKOJIOTHIECKOE COCTOSIHUE U
neGopMUpyeT eCTECTBEHHYIO CTPYKTYpY OMOreoneHo30B. 3a nocneanue nonseka [lpuapanse cioxuimucy
YpPEe3BBIYAMHO CIIOKHBIE IKOJIOTHYECKHE YCIIOBUS, KOTOPbhIE OMPEIENNIN HAIPaBICHUsS HCIIONb30BAHUSA
OHMOJIOTUYECKUX PECYpPCOB M HAHECHH CEephe3HBIH yIEepO COCTOSHUIO MOYBEHHOTO TOKPOBA PETHOHA.
Bonpmias wacTe paccMaTpuBaeMOil TEPPUTOPUM  MOABEPriIach 3HAYUTEIBHOM  aHTPONOrE€HHOU
Tparcopmanuu. YacTh CENBCKOXO3SIICTBEHHBIX YTOAWi OblIa TMOABEPrHyTa OOIIMPHON BOJHOU
MEJIMOPAINH, YTO MPHUBEJIO K UX 3aCOJICHHIO U 00IIeMY MOIbeMy IPYHTOBBIX BOJI.

CoBpemenHast naHamadTHas CTPYKTypa YdacTKa O4YeHb pa3HooOpa3Ha. OCHOBHYIO 4YacTh
UCCIIETYEMO TEPPUTOPUH COCTABIIIIOT TaK Ha3bIBAEMBIE COJIOHYAKOBO-IIOA30JIMCTHIE MOYBHI. [l0YBBI
chOopMHUPOBaHBl Ha CJIOWCTHIX AJTFOBHAJBHBIX OTJIOXKEHHUSX C TpeoOsialaHueM TSDKEIBIX TIIMHHCTBIX
cnoeB. PacTUTeNbHBIN NOKPOB IaXKe B IIpeiesiax OJHOM MOI30HbI JOBOJIBHO MECTphIi. B nepByto ouepeip,
3TO CBSI3aHO € pa3HOOOpasueM (OpM M BIIEMEHTOB penbeda, KOTOphIe OTIMYAIOTCS APYr OT Apyra
MaTepUHCKUMHU TOPOJAMH, BOJHBIM M TEPMHUYECKUM peXuMaMu To4BbL. lloyBa xapakrepusyercs
XJIOPUTHO-CYJb(aTHBIM THIIOM 3acojieHusi. [ pyHTOBBIE BOABI 3aieraror Ha riryouHe He Oonee 310 cm.
PactuTenpHeIi MOKPOB AaXe B Mpeenax OJHON MOJ30HBI JOBOJBHO MECTPHIM.

XapakTepuUCTHKa CTPYKTYpPbl PaCTHTEIBHOIO MOKPOBA OCHOBAaHA HA ONHMCAHUU WM ONPEACICHUH
BCTPEYaEeMOCTH pacTEeHH Ha MPOOHBIX MIIonaakax pasmepom 10 x 5 M. Bujsl pactenuit, anantupysce K
MEXIYPSIHBIM MECTOOOUTAHUSAM, 00pa3yIlOT XapaKTEepHBbIA KBagpaTHbIM crioco0 mpouspactaHus. Takue
YYacTKH OBIIM 3aJI0KeHbl B Pa3IMYHBIX ITyCTBIHHBIX (PUTOLIEHO3aX HCCICAYEMOH TEPPUTOPHH.
IIpoexTrBHOE MOKpHITHE cocTaBisAeT 60%.

KuroueBsble c10Ba: pacTUTENBEHOCTD, TIOKPOB, TOYBA-PACTUTEIHLHOCTD, I0YBA, YCIOBUS

BBenenne. Dxonornueckuit kpusuc [Ipuapanbs, BOZHUKIINK B pe3yIbTaTe HepallMOHAIb-
HOTO WCIIOJIb30BAHMS BOJIO-3€MENIbHBIX PECYPCOB, CYIIECTBEHHO CKa3bIBACTCS HA COCTOSHUHU
HKOCHCTEMBI, COLMATbHO-OPKOHOMUYECKUX YCIOBHSX JKU3HH HaceleHus. JlecraOmin3upoBaHa U
MOJIBEP KCHA OTYCTHIHUBAHUIO OOIIMPHASI TEPPUTOPHS JCITbTOBO-A/UTFOBUAIBHON paBHUHEI.

HepammonanbHOoe UCTIOIB30BaHUE TTOYBEHHBIX PECYpPCOB, HU3Kas KYIbTypa 3eMIISIeNUs U
HEYJIOBJICTBOPUTEIIFHOE COCTOSIHAE OpPOCHTEIBHBIX CHCTEM Ha o00ImeM (OHE TKEBIX
MEIMOPATUBHBIX YCJIOBHH PETHOHA, BENET K YCHIEHHUIO TajJOreOXMMHYECKOTO [aBJCHHS Ha
MOYBEHHBIM TIOKPOB, OCOOCHHO CHJILHO Ha COBpPEMEHHBIN nenbTe p. ChIpaapbu, CHUKEHUIO
TUIOINAM OCBOSHHBIX 3eMeJIb U YPO)KaHHOCTH BO3JIeNIbIBaeMbIX KyabTyp [1,2,3,4,5].

B cBsi3u ¢ HEepaMOHAEHBIM HCIIOB30BAaHUEM BOJI0-3€MEIIBHBIX PECYPCOB, OCYIICHHEM H
OMYCTHIHUBAHUEM TEPPUTOPUHU, WHTCHCHPHUIMPYIOT MPOIECCH 3aCOJCHUS TOYB U TPYHTOBBIX
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BoJA. Ha CTONOBBIX OcTaHIax, MOHMXKEHUAX peibeda, MOPCKOM MOOEpEXbe PaclpoOCTPaHEHbI
cepo-Oypble TOYBBI M pa3HOOOpa3HbIC COJOHYAKH. I[lmomanuM CoJIOHYAaKOB B CBSI3M C
IIPOJOJDKAIOIIHUMCS TOHWKEHUEM YPOBHS APaJIbCKOT0 MOPSI IOCTOSHHO YBEIMYHUBAIOTCS.

DKOJIOTO-MEeNHOpPaTUBHBIE YCIOBUS pailoHa OYEHb CIIOKHBIE M YCYI'YOJSIOTCS OOIIei
apuau3anuen TeppuTopuu. 1104Bbl UMEIOT BBIPaXKEHHYIO CKJIIOHHOCTh K BTOPUYHOMY 3aCOJICHHIO
Y ONyCTHIHMBAaHMIO. M3-3a BTOPUYHOTO 3aCOJIEHUS U CHUXKEHMSI IJI0JJOPOJIUS I0YB B HACTOSALIEE
BpeMs BBIBEJEHBl U3 CEJIbCKOXO3siicTBeHHOro obopora Oonee 20% MppUTraLUOHHO-
00YCTPOCHHBIX 3€METTb.

3HauuTENbHAA JOJIA IOTEPb BOJBI, COIVIACHO HEKOTOPHIM OLIEHKaM, 0kosio 30%, B Bepx-
HEM BOJ0pa3z/ielne, IPOHUKIA Yepe3 IIOUBY B TPYHTOBbIE BoAbl. HekoTopas yacTe BO3BpalaeTcst
B PEKU B BHJIE COJICHOI'O CTOKA, OJHAKO OOJIbIllas 4acTh PEK HE JIOCTUTAET; B pe3yibTare 00Jib-
1Iasi YacTh BObBI, HE MOCTYIAMIIas B MOpE, IONaaeT B rpyHTOBbIC BoabI [6,7]. Tam oHu MoOu-
JU3YIOT INIyOMHHBIE 3aIachl coJied, KOTOpble MONaJalT € MOJHUMAIOIUMCS YPOBHEM IpYyH-
TOBBIX BOJI B KOPHEBYIO 30HY CEIbCKOXO03iCTBEHHBIX 3€MElb, J€J1as 36MJIU 3a00J0UYEHHBIMU.

Opomaemble 3emiin KbI3bUIOPIMHCKONW 0OJNACTH pacloyIoKEeHbl B OY€Hb CyXOH 30HE.
OcHoBHasi 4acTb OpOLIAEMOW TEPPUTOPUU IO IMOYBEHHO-MEIMOPATUBHBIM U TUIAPOTEOJIOrH-
YECKHUM YCJIOBUSAM pa3MelleHa B 00JIaCTH «pacCeUBAHUs» - 3aTPYIHEHHOTO BHELITHETO IPUTOKA U
OTTOKA TPYHTOBBIX BOJI C HEYCTOMYMBOW IITyOWHOW MX 3aJ€TaHHUsS U PEKUMaMH, 3aBHCALINMH OT
MECTHBIX YCIOBHMI. 311€Ch pacHpOCTPAaHEHBl AJIJIIOBHAIbHO-IYIOBbIE, TAKbIPOBUIHBIE, JTyTOBO-
0OJIOTHBIE MOYBBI U CBETJIBIE CEPO3EMBI; 10 MEXAHUYECKOMY COCTABY — OT JIETKUX IO TSAKEJbIX
pa3HOBUAHOCTEH, Ooubiieil dacteio (Gomee 80%) cpenHe- W JIETKOCYTJIMHHUCTBIE TOYBBI.
[Tnomanpe 3eMenb ¢ 3aCOIEHHBIMU TOYBaMU 3aHUMAET 0K0J10 41%.

ITouBsl 1 opucTuyeckuii MokpoB perruoHa Ilpuapanbs COOTHOCUTCS K IpyIIe MyCThIH-
HBIX 30H. COrJIacHO JJaHHBIM, U3 BCEM OCBOEHHOI TeppUTOpUHU O0IACTH, B YACTHOCTH YYacTKOB
peku ChIpapbsi 30Ha OJYITYCTBIHB COCTaBIAET 25%, a 30Ha IIyCThIHb 3aHUMAET 0K0JIO 65%.

[IoyBeHHBIN MOKPOB HM3y4aeMOM TEPPUTOPUU IPEICTABICH YETBEPTUYHBIMHM OTJIOXKE-
HHUSMH, 00pa30BaHHBIMH JEIbTOBO-aJUTIOBHAIBHBIME Ocaakamu moimMel p. Ceipaapeu [8]. Kak
M3BECTHO AJUTIOBUAJIbHBIN IMOKPOB MOYB JAHHOW TEPPUTOPUU UMEET ONPEICICHHOE CTPOEHUE, K
OpUMepy BEpXHAS 4YacTh TONIM (MpUMEpHO 3-6 M) TMpeicTaBlieHa MEepeMEeKXaroUMMUC
JIMH30BUAHBIMU MIPOCIOWKAMH IBIJIEBATHIX TJIMH, TAK)KE CYTJIMHKOB, a TAKXKE TOHKO3EPHUCTHIMU
nblIeBaThIMU Neckamu. Jlajee, HMDKHAS YacTh aJUIIOBHAJIBHOIO MOKpPOBa MMeeT Ooisiee rpy0o-
3€pHUCTOE, MECYaHOE CTPOEHHE, C IMPEICTaBICHHBIMU PEIKMMH JIMH3AMU TOHKO3EPHUCTBIX
MIOPOJI, YTO CO3/1a€T XOPOIIHE yCIOBHS ISl IPUMEHEHUS APEHa)ka Ha OPOIIAEMBIX 3€MIISX.

OOmielt XapakTepUCTUKON TIOYB aJUIIOBHAJIBHOTO IIOKpOBa SABISETCS TO, YTO BCE
IpEe/CTaBICHHbIE AJUTIOBHAJIbHBIE OTJIOKEHUSI Ha MOMMEHHBIX ydacTKaX, BOJIM3 pycia HMEIT
CBOEOOpa3HBI COCTaB, XapaKTEPU3YIOUIUICS JETKOCTbIO MECYaHBIX YacTHUL, U HAO0OOPOT IO
Mepe yHaJeHHs OT pycia, U HapsAdy C 3TUM B MEXPYCJIOBBIX y4dacTKax MpeJCTaBlIEHbI Oosee
TSDKEITBIMH, 8 KOHKpeTHee TIuHUCThIME (popmamu [9,10].

[Tous! KbI3pu10pinHCKOM 0071aCTH MO KJIACCU(UKALIUY TOYBEHHBIX TAKCOHOB OTHOCATCS
K 30HE CEBEPHBIX IYCTHIHHBIX TeppuTopuil. IIpeacraBiieHHbIE MOYBBI U3y4aeMOW TEPPUTOPUU
XapaKTepU3yITCs OOJIBIIUM BHJIOBBIM MHOT0OOpa3veM, a TakKe Hapsgy C 3TUM HX MOXKHO
BBIJICJIUT B 2 OOJIBIIMX paifOHA: IO0CTaTOYHO YBJIa)KHEHHbIE MMOYBBI OPOLIAEMBIX TEPPUTOPHHA U
MOYBbI, MMEIOILIUE MEHBIIYIO BIAKHOCTb, C MECTAMH CJIEJIOB JIPEBHETO OPOILIECHUSI.

Cpenu m3ydaembIX MOYB HCCIEAYeMOH TeppUTOPUHU OOJBIIONW XO3SHCTBEHHBIH MHTEpeEC
MMeEET OYBEHHBIN U (I0pUCTHUECKUN TOKPOB AenbThl peku Cripaapbu. Ecnu paccmaTpuBath ¢
TOYKH 3pEHUS CEIbCKOXO3HCTBEHHOW IIEHHOCTH, TO MOYKHO BBIIEIUTh MMEIOLIUE LIEHHOCTH B
0o0JacTu CeNbCKOXO3SIMCTBEHHOro mnpuMeHeHus: Tpu oazuca. K mnpumepy [luenmiickui,
OXBaTbIBaeT mpenensl Tepputopuii  JKanakopranckoro wu  Illuenuiickoro  pailoHOB;
KeBbmmopauHckuii  oasWc,  BKIIOYaeT  OOBOJHEHHBIE  Tepputopun  ChIpAApbHHCKOTO,
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Tepenozekckoro, Kamaramickoro, Kapmakmmuckoro, KazaimHCkoro pailoHa u— Takxke
ApasibcKoro paiiosa.

Matepuajbl 4 MeTOAbI HccaeA0BaHusA. [Ipy IpoBeIeHNH SKCIIEPUMEHTAIBHBIX HCCIIe-
JIOBaHUH OBUIM MCMOJNB30BAaHBl TI'€O00OTAaHMYECKHE M MOHHTOPUHTOBBIE MeTonbl. IIpu orenke
IIOYBEHHOT'O COCTaBa, a TakXke (UIOPUCTHUECKOTO OINUCAHMsS MCCIEeyeMbIX (PUTOLIEHO30B HAMU
Obula W3y4ye-Ha CHUCTEMaTHUKa (IIOPUCTHYECKOTO COCTaBa, a TaKXKe PAacCMOTPEHBI (a3oBbIE
0COOEHHOCTH (DEHOJIOTMUECKOro cTaTryca psiia BUAOB, X JKU3HEHHOE COCTOsHUE, oOuiue (1o
mikane [pyne), pasmemenue (mo mkane b.A.beikoBa), Moppomerpudeckre mapameTpsl (BbICOTA,
radbuTyc), >ku3HeHHbIe (OPMBI (JIepeBbs, TPABbl, KYCTAPHUKHU U T.I1.).

PesyabTatsl. [louBsl 1 Quopuctuyeckuii coctaB pernoHa llpuapanbs mpuHAIISKUT K
30HE MYCTBIHHBIX TeppuTopuil. IIpm 3TOM HEOOXOIMMO OTMETUTh, YTO M3 IPEICTaBICHHON
ionaad NaxoTHbIX 3eMmenb B noiime p.Ceipaapbsa Haxomutcst 10%, B 30HE MOJYNMYCTBIHb —
25%, B 30HE MyCTHIHb — 65%.

[TouBbl KbI3BUTOPAMHCKON 00JIACTH HMMEIOT CBOWM OTIUYHUTEIHHBIE OCOOCHHOCTH, W
IPECTaBISIOT CUCTEMY CEBEPHBIX MYCThIHHBIX 30H. [TouBkl pernona Ilpuapanbs mnpeacTaBieHbl
HMIUPOKUM CTPYKTYPHBIM pa3HOOOpa3ueM, YTO CBS3aHO C MPOLECCOM OCBOCHHUS JaHHBIX TEppH-
TOpUIl B TeueHUM psja aecsaTuieTHi. IIouBeHHBIH NOKPOB XapaKTepU3yeTCs 3HAUUTENIbHBIM
pazHooOpa3ueM, HO 1O TEPPUTOPUU OTYETIIMBO TMOAPA3AEISACTCS HA  YBJIAXKHEHHbBIC
(rugpomopdHBbIe) MOYBBI 3eMIIEIEIBYECKON MOJIOCH U UCCYIIEHHBIE (CyOaspaabHbIC), MECTAMHU
MMEIOLIUE CIIE/IbI IPEBHETO OPOLLIEHUS — B YCTHIHHOM YacTH.

[loneBble  MccClEeOBaHUSA ~ COCTOSIHUS — PACTUTENBHOTO  IMOKpOBa  TEPPUTOPUHU
KapMakmuHckoro paiioHa. XapakTepucTUKa CTPYKTYPbl PACTUTEIBHOIO IIOKPOBA OCHOBAHA Ha
OINKCAaHHUU U OINPE/ICTICHUU BCTPEUAEMOCTH PACTeHUI Ha reo0oTaHMYecKuX Iutomaakax 10x15m.
BBuny HEOAHOPOJHOCTM M PA3HOKAYECTBEHHOCTH MECTOOOWTAaHMM HaMU HCIOJIb30BaHbI
METOAMKH, O3BOJISIOIIME M10JIy4aTh B 3TON CUTyaluu Hanbosee 00bEKTUBHbIE PE3YIbTATHI.

Hapsiny ¢ mapmpyTHBIMH ydeTamMH, HAMH HCIIOIb30BaH TOYEYHO- KapTorpadudyecKuid
MeTo (KOMOMHUPOBAHHbBII BapuaHT C HEKOTOPBIMH M3MEHEHHUSMH), NAOIIMKA Oojee IMOJIHbIe
pE3yIaBTATHI IO CPABHEHUIO C MAPIIPYTHBIMH YUETaMHU.

OH TaKXe HCIOJIB30BAJICS B KaueCTBE OCHOBHOTO crioco0a B OMOTOMAxX, 3aHUMAOIIUX
OTPaHWYEHHYIO TUIOMAAb (OTHIENbHBIE TOJNS C TIOKHUBHBIMH OCTaTKaMd, MHOTOJIETHUMH
TpaBaMH M T.I.), @ Pe3yJbTAThl, NOJYyYEHHbIE C €r0 MOMOIIbI0, MOTYT IPETEHI0BaTh Ha CTATyC
abcomtoTHOro yuera. CrneayeT noJYepKHYTh, YTO COpPHBIE 3JIEMEHTHI HACTOJIBKO YCHUJIMIIA CBOU
(UTOLEHOTHYECKUE TIO3UIIMH, YTO CTAIN UTPaTh AUPUKATOPHYIO U CYy031U(UKATOPHYIO POJIb B
PacTUTEILHOM IOKPOBE.

TakbIpoBUAHbIE TOYBBI C HaBESIHHBIM II€CYAaHHBIM YEXJIOM BCTpEYaroTcsl BOIM3H
OYIpUCTBIX TPSAAKOBBIX IIECKOB, B 35 KM K [0ro-3anafy ot nocenka XKocansl. [IouBbl oTiinyarorces
YIyYIIEHHBIMU YCIOBUSIMH YBIIXHEHUS, YBEIMYEHHON T'yCTOTOW pacTeHHi n Oosee TIyOOKUM
3aJieraHueM COJIEBOIO TOpU30HTa. ['JaBHON mo4yBooOpasyrolied mopoJol SBISETCS CYTJIMHOK,
KOTOpBIM B BEpXHEM ciioe nepeMeninBaercs ¢ neckom. Ha rinyoune 21-39 cm pasmermaercs u
HaubosbIIIee KonuuecTBo rymyca (3,7%).

Beliie 1 HUKe 3TOro rOpU30HTa €ro BeInunHa pe3ko naaaer. Coaepkanue kKapOOHATOB B
BEPXHEM IECYaHHOM Tropu3oHTe coctanisier 1,79% . C rmyounoit npoucxoaut Hapactanue CO2
ot 3,57 % na rnyoune 20-40 cm, no 7,73 % (70-193cm). ConeprkaHue BOJHOPACTBOPUMBIX
coJieil B BepXHeM ciioe 1mouBbl Ha riryoune 0-20cm nocturaet a0 0,122%, na rmy6une 20-40cm —
0,412%, 40-70cm-0,662%, 70-193cm —0,288 % (tadm.1). IlouBa xapakTepu3yercss XJIOPHIHO-
Cyib(aTHBIM THIIOM 3aCOJIeHUs. [ pyHTOBBIE BOJIbI PACHOIOKEHbI Ha T1yOnHe He Oomee 310 cm.
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Tadauna 1 — Mexanuyeckuii cOCTaB TAKbIPOBUAHBIX MOYBbI ¢ HABESIHHBIMU NMECYAHBIMH 4€XJIOM,
% Kk a0CO/IIOTHO CyX0ii IouYBe

I'my6u- | T'urpoc- pasMep Qpakiuii MM
Ha, CM | Komuyec- MIECOK 105013 170)1
Ko# Bonel, | 3 |3-1/1-0,5| 0,5-0,25 |0,25-0,5/0,05-0,01| 0,01-0,005 |0,005-0,001| <
(%) 0,001
0,21 0,57 - | -1005| 3045 65,03 1,04 0,26 0,12 3,06
21-39 4,2 - | - - 2,85 39,26 23,54 6,14 15,04 13,17
39-71 5,6 -] - - 0,35 1,86 80,34 22,58 34,48 20,39
71-193 3,88 - | - - 0,45 0,06 41,34 16,60 29,92 17,63

Ta6auna 2 — I'eodboTaHnYecKasi XapaKTePUCTHKA MOJeIbHOI0 yyacTka Nel

No HazBanue pacrenus Obunueno Bricota KomuuecTBo
Hpyne B CM oco0eit Ha
mnomamy 1 ra

1 | Cakcayn 6e3mucThIi Sps 30-220 125

2 | Danenus MaltoaucTas Sps 50-80 72

3 | 3ocuma BocTouHas Sp; 25-30 51

4 | ExoBHHUK O€3IHUCTBIN So,; 17-20 11

5 | ConsiHOKOJIOCHHK KacITUHCKHN Sps 70-104 11

6 | I'apmana oOBIKHOBEHHAs So; 15-20 70

7 | Kanepupl komroune So; 15-30 6

8 | [lapHONMMCTHUK OOBIKHOBEHHBIN S0, 20-30 2

9 | Taymepus OnyneHHOIIOHAS S0, 28-32 177

10 | Hlepcromnoaauk JlemanHa So; 10-15 8

11 | )KuBokocts byma So; 15-20 38

12 | JIBOSIKOTUIOTHUK TIPSIMOH So; 27-32 110

13 | 3Be3nuarka 31ayHast So, 7-16 34

Tabanna 3 — I'eoboTaHnYeckass XapaKTePUCTHKA MOJAEJIbHOI0 y4acTKa Ne2

No HazBanue pactenus Oo6wuue 1o BricoTa B cm KonugecTBo
Hpyne oco0eit Ha
mwromanu 1 ra

1 2 3 4 5

1 | JleGena Tarapckas Sps 7-15 234

2 | IlpubpexHHIIa COTOHYAKOBAs Sp, 2-15 209

3 | lletpocumonwmst cubMpckas Sp, 8-10 146

4 Caeza 3a0cTpeHHas Sps3 7-15 80

5 | Consnka [laynscena Spy 7-15 204

6 | BomocHerr MHOroCTeOEIBHEIH So; 10-15 170

7 | ConsHKa HATPOHHAS S0; 7-15 124

8 | IloneiHp OenozemenbHas Sp: 15-30 56

9 | Tepecken DBepcMaHa Sp; 15-80 52

10 | K/I0noBHMK TOJICTOIUCTHIN Spy 30-70 51

11 | BepO:rokbsi KOJIFOYKA OOBIKHOBEHHAS Spy 25-50 33

12 | [eipeii non3yunii Sp; 30-90 32

13 | BpyHen a1McOXBOCTHBIN Sp: 30-40 22

14 | I'apmana 0oOBIKHOBEHHAs So; 31-45 20

15 | Kapenunus kacruiickas S0, 30-40 14
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1 2 3 4 5
16 | [MapHONMCTHUK OOBIKHOBEHHBIH So; 20-30 13
17 | DnneHus ManoaucTas Spy 50-70 11
18 | Hdepes3a BOIOCHCTOTHIYMHKOBASI Sps 30-75 10
19 | Cakcayn Ge3nuCTBIN Spy 15-80 7
20 | KpecTtoBHUK Mano3y04aThiid So, 12 6
21 | ExxoBHHK O€31UCTBIN So,; 15-25 3
22 | ConsiHOKOJIOCHHK KaCITUHCKHI Sol 90 1
23 | Cenutpsuka [lloGepa Sol 60 1

BunoBas HacBILIEHHOCTh accolanui kojebiercs oT 15 mo 32 BHIOB, JOMUHAHTAMM B
KOTOPBIX MOTYT BBICTYIATh MIbIpEH MOJ3Y4Hil, MOJIBIHB BbiCOKas, BricoTa TpaBoctos oT 40 1o
100 cm u 6onee, obiiee mpoekTuBHOE MOKpbITHE — OT 80 10100%, MpoyKTUBHOCTH — OT 7 10 20
11 3€JICHO Macchl ¢ ra. B mpenenax uccneayemoii miomaaku (10x10 M) HaMu ObUTA BBIZICICHBI
Tpu apyca (tadmn. 4). Beicora nepsoro sipyca 70-90 cMm, BToporo — 25-30 cM u tpethero — 5-15
cM. MctuaHOE moKphITHE cocTaBmiio 45%, a mpoexkTuBHOE — 75%.

Ta6auuna 4 — 'eoboTaHNYecKas XapaKTePUCTHKA yyacTka Ne3

No HazBanue pactenus Obunue 1o Bricora KomuuecTBo
Hpyne B CM oco0eit Ha
mionany 1 ra

1 | Jlebena TaTtapckas Sps 8-16 245

2 | IlpubpexHHIIa COTOHYAKOBAs Sp, 3-17 209

3 | letpocumonus cuOupcKast Sp, 9-13 147

4 | CBena 3aocTpeHHAS Sps 8-18 83

5 | Consnka [laynscena Spy 8-17 207

6 BonocHer MEHOrocTe0eIbHBII So; 9-17 176

7 | ConsiHKa HATPOHHAS S0, 8-18 127

8 | IlonbiHb Oeno3emMenbHas Sps 16-40 61

9 | Tepecken DBepcMaHa Sp; 16-90 59

10 | KiTormoBHUK TOJICTONHMCTHIN Spy 31-75 59

11 | BepO:rokbsi KOJFOUKA OOBIKHOBEHHAS Sp; 22-55 39

12 | meipeii non3yunit Sp, 31-95 40

13 | BpyHer 1McOXBOCTHBIN Sps 31-45 29

14 | 'apmana oOBIKHOBEHHAS S0, 31-45 25

15 | Kapenunwus kacriniickast S0, 31-45 19

16 | [NapHOTMCTHUK OOBIKHOBEHHBIH S0, 22-35 18

17 | Dnnenus mamonucrast Spy 55-80 17

18 | Jlepe3a BOJIOCHUCTOTBIYMHKOBAS Spy 31-78 15

19 | Cakcayn 0e3nuCTBIi Sp: 16-90 14

20 | KpectoBHHK Mano3y0uaThlid So; 15 12

21 | ExxoBHHK O€31MCTBIN So, 17-35 5

22 | ConsiHOKOJIOCHHK KacITUHCKHI Sol 95 2

23 | Cenutpsiaka lloGepa Sol 68 2

BunoBast HachIIIEHHOCTH acconuanuii kojebnercs ot 15 g0 23 BUIOB, JOMUHAHTAMH B
KOTOPBIX MOT'YT BBICTYIIAaTh IbIpEH MOJ3Y4Hil, ITOJBIHB BbICOKass. BricoTa TpaBocTos ot 40 1o
100 cm u G6onee, obiee mpoekTuBHOE MOKpHITHE — OT 80 10100%, MPOIYKTUBHOCTH — OT 7 10 20
11 3€JIEHOM MaccChlI C Tra.

PactuTenbHOCTh MpeAcTaBlieHa COJISTHKOBO-TIEOEI0BO-aKPEKOBO-KYCTAPHUKOBOM acco-
muanumei (ass. Lycium dasystemum-Halimodendron halodendron —Ceratoides ewersmanniana —
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Atriplex tatarica —Aeluropus littoralis-Salsola paulsenii, Salsola nitraria). [TpoekTHBHOE
nokpseiTeie 60 %.

OAHOJETHECOIAHKOBBIE. Me30- U KCeporaaopUTHbIE!

1. OHOJIETHECOISIHKOBBIE, MHOTIa ¢ TPEOCHIIMKOM U constHokotocHukoM (Climacoptera
crassa, Climacoptera lanata, Petrosimonia brachiata, Petrosimonia oppositifolia, Tamarix
ramosissima, Halostachys caspica) Ha TIOMMEHHBIX JIYTOBBIX  OIYCTHIHMBAIOIIUXCS
COJIOHYAKOBBIX M COJIOHYAKOBATBIX MOYBAaX U COJIOHYAKAX OOBIKHOBEHHBIX M0 AJTIOBUAIBHO-
JIeIIbTOBOY paBHUHE.

2. MoptykoBo-ognoaeraecoasakobbie (Climacoptera crassa, Climacoptera lanata,
Petrosimonia brachiata, Petrosimonia oppositifolia, Eremopyrum triticeum) Ha moWMeHHBIX
JYTOBBIX OIYCTHIHMBAIOLIUXCS COJIOHYAKOBBIX M COJIOHYAKOBAaThIX IOYBAX M COJIOHYAKAX
OOBIKHOBEHHBIX 110 JIJIIOBUAJIBHO-EIBTOBON PaBHUHE.

3. Kycrapuukoso-oanosernecosssakoBbie (Climacoptera crassa, Climacoptera lanata,
Petrosimonia brachiata, Petrosimonia oppositifolia, Tamarix ramosissima, Nitraria schoberi) na
MOMMEHHBIX JIYTOBBIX OITYCTBIHUBAIOIIMXCS COJOHYAKOBBIX M COJIOHYAKOBAaThIX IMOYBAX U
COJIOHYAKaX IMPUMOPCKUX IO aJUIFOBHAIbHO-/I€IbTOBON paBHUHE.

4. ConsHokoIocHUKOBO-0o1HOIeTHecosiHKOBbIe (Climacoptera crassa, Climacoptera
lanata,  Petrosimonia brachiata, Petrosimonia oppositifolia, Halostachys caspica) na
COJIOHYAKaX OOBIKHOBEHHBIX.

5. Tlonemabie (Artemisia monogyna). IlenurodurHbie TragoGUTHBIE HA 3aCOTCHHBIX
MOoYBax.

6. ['pebenmrkoBo-nosbIHEBIE (Artemisia monogyna, Tamarix ramosissima) Ha JIyroBbIx
OIYCTHIHMBAIOIIMXCS. COJIOHYAKOBBIX M COJIOHYAKOBATBHIX I10YBaX [0 PaHHEHOBOKACIHUICKON
paBHUHE.

B mpepenax uccnemyemoit mmomanku (10x10 M) HamMu ObUTH BBIOENICHBI TpU fApyca
(tabm.1). Beicora mepBoro sipyca 70-90 cm, Broporo 25-30 cm u Tperbero 5-15 cm. McruaHOE
MOKpbITHE cocTaBmiio 45%, a nmpoektuBHoe 75%.

Boigensitorcs  ciefyroomue  CUHAHTPOIIHBIE W CHMHAHTPOIIM3UPOBAHHBIE  THUIIBI
pPacCTUTEIBHOCTU: PACTUTENLHOCTh MYyCThIped, OOOYMH JOpOr, IMOJHMIrOHAa OYpOBOHM BBIIIKH,
TpaHCQOPMHUPOBAHHAS PACTUTEIBHOCTD JINTOPATbHON 30HBI.

Bunel pactenumii, mpuUypouMBasCh K MEXIUIUTOYHBIM MECTOOOUTaHHUSAM, O00pa3yroT
XapaKTEepHBIM KBaJIpaTHBIM CcmocoOd mpouspacTanus. B cooOirectBe ¢ JTOMHUHHUpPOBAHHUEM
cunantpornHoro Buja Echinachloa crusgalli 6suto 3aperucrpupoBano 10 BHIOB, U3 KOTOPBIX HET
HU OJTHOTO BHJIa U3 €CTECTBEHHBIX JTUTOPAIBHBIX COOOIIECTB.

3akirodyenue. [Ipobrnema HedTSHOTO 3arps3HEHMs TIOYB B HACTOSIIEE BpeMs B HaIllel
CTpaHe sBiseTcs akTyanbHOW. [laHHas mpoOGriema OYEeHb Ba)XHAa M JUI TIOMCKAa MyTeu
paspellieHns BCeX €€ acHeKTOB HeoOXoauma KOOpAMHHMpYeMas KOHILIEHTpAlMs YCWIMH BCeX
3aMHTEPECOBAHHBIX IPABUTENIbCTBEHHBIX, HAYYHBIX MW MPOU3BOJCTBEHHBIX OpraHU3aLUM.
[IpoBeieHHBINT MOHUTOPUHT COCTOSIHUSI PACTUTEIIBHOCTH HM3Y4aeMOM TEPPUTOPHUH MPEACTABICH
COJISTHKOBO-JIE0€/J0BO-aKPEKOBO-KYCTapHUKOBOM accormanuei (ass.Lycium dasystemum —
Halimodendron halodendron —Ceratoidesewersmanniana — Atriplextatarica — Aeluropuslittoralis
- Salsolapaulsenii, Salsolanitraria). BwumoBas HaCBIIICHHOCTh AacCOIMAIUN  W3ydaeMOu
TeppuTopuu Konednercs oT 15 10 32 BUIOB, JOMUHAHTAMH B KOTOPBIX MOTYT BBICTYIATh MbIpeit
MOJI3YYUid, TIOJIBIHb BBICOKAS.

HccnenoBanuss 10 MOHUTOPUHTY PAaCTUTENBHOIO MOKPOBA, a TAKXKE COIMOCTAaBIICHHE
pPa3HOBPEMEHHBIX HAONIOJCHUN 32 COCTOSITHHEM PACTHUTEIBHOCTH TEPPUTOPUN MOATBEPKIAET
BBICOKYIO YYBCTBUTEIBHOCTD MOJIYITYCTBIHHBIX SKOCUCTEM K aHTPOIIOT'€HHOM Harpys3Ke.
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Angarna. TomblpakThlH MyHail ©HIMIEPIMEH JIaCTaHybl OHBIH SKOJOTIHMSJIBIK >KaFIalbIH
HaIIapiaTaabl KoHE OMOTEOIeHO3/AapAbIH TaOWFU KYPBUIBIMBIH Oy3anael. COHFBI JKapThl Facklpaa Apai
OHIpIHIE 6Te KYPHENi 3KOJOTHSUIBIK XKaFAaiiap KalbIITacTbl, OJap OHOJIOTHSUIBIK PECypCTaplibl Urepy
OaFbpITTapblH AHBIKTA/Ibl KOHE alMaKTBIH JXEp >KaMbUIFBICHIHBIH KafJaiblHA eneysi 3UsSH KeJNTipmi.
KapacTelpbuiblll  OTBIpFaH ayMakThIH Kem Oeniri TaOufu >Kepiepiai KbIPTy apKbUIbl KOpIHETiH
aliTapibIKTall aHTPONOTeHAIK TpaHchopManusaFa YIIbIpaasl. AybUlapyanbUIbIK, Kepiepidin O0ip Oeiri
KEH KeJeMl Cy MeJIMOpalMsChlHA YIIbIpaabl, Oy oNnapblH TY3laHyblHAa OHE KEp acThl CYJIAPbIHBIH
KaJMbl KeTepinyiHe okesi. 3aMaHayn JJaHAa(TTHIK KYphUIBIMBI ©TE alyaH TYpJIi.

3epTTeNieTiH ayMaKThIH HEri3ri OeJiiri TY3AbI-KYJJACHI'CH TOIbIpaKTap eI araiajbl. TOombIpaK
aybIp ca3 KabarTapsl 0ackiM KaOaTThl aJUTFOBHAIBI IIOTIHIUIEPAE KalbTacaasl. OCIMIIK KaMBUIFBICHI,
TinTi 6ip cyO30HAHBIH IMIiHIE Je 6Te adyaH TYpii. Byl aHabIK KBIHBICTAPMEH, TOTBIPAKTBIH CYJIbl XKOHE
TEPMUSUIBIK PEKUMIIEPIMEH epeKIeNIeHEeTiH JKep OeiepiHiH MIlIiHAepi MEH JIEMEHTTePiHIH dpTYPIILIiriHe
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OaiinansicThl. TombIpak TY30aHYABIH XJIOPUI-CyNb(daT TypiMeH cunartanaabl. XKep actel cynapsr 310 cMm-
JIeH acMaiThIH TEPEeHIIKTE XKaThIp. OCIMIIK KaMbUIFBICHL, TiMTi Oip cyO30HAHBIH imIiHAE A€ ©Te alyaH
TYpJi. byl aHaNBIK JKBIHBICTAPMEH, TOIIBIPAKTHIH CYJIBI )KOHE TEPMUSUIBIK PEXXUMIECPIMEH epeKIIeIeHETIH
ep OefepiHiH MiliHAEpi MEH dIIEMEHTTEPiHIH OpTYPIiliriHe OaliTaHbICTHI.

OCIMIIIK KaMBUIFBICHIHBIH KYPBUIBIMBIHBIH cHITaTTaMachl Meumepi 10 X 5 M OomaTthlH CHIHAK
alaHgapblHAa OCIMIIKTEepHiH Maiaa OONybIH CHIATTayFa >KOHE aHBIKTayFa HeEri3ZeNTreH. ApalbiK
MEKEH/Iey OpbIHIApblHa OeHiMIeNeTiH oCIMAIK TYpJiepi ©CyIiH TOH MIApIIbl 9IiciH Kypaiasl. MyHnai
yuackeJiep 3epTTeNeTiH ayMaKTbIH apTyp:ii men ¢uroueHozgapeiHa canbiHFaH. [IpoexTuBTi kamty 60%
KYpaupl.

Tipek ce3mep: ocCIMIIK XaMBUIFBICHI, >KaMBUIFBI, TOMBIPAK-OCIMIIK >KaMBUIFBICH, TOMBIPAK,
arapTrap

PHYTOCENOTIC FEATURES OF THE SOIL VEGETATION COVER IN THE KARMAKSHY
DISTRICT

Ibadullayeva S.J.!, Doctor of Biological Sciences, professor
Toktaganova' G.B., PhD
Ziyayeva G.K.2 Candidate of Biological Sciences, associate professor
Tazhenova S.K.!, Master of Geography
Suleimenova M.T.2, Candidate of Biological Sciences, associate professor

'Korkyt Ata Kyzylorda University, Kyzylorda city, Kazakhstan
M.Kh. Dulaty Taraz Regional University, Taraz, Kazakhstan
Miras university. Shimkent. Kazakhstan

Annotation. Soil Contamination with petroleum products disrupts its ecological condition and
deforms the natural structure of biogeocenoses. Over the past half century, extremely difficult
environmental conditions have developed in the Aral Sea region, which have determined the development
of biological resources and caused serious damage to the state of the region's soil cover. Most of the
territory under consideration has undergone significant anthropogenic transformation. Part of the
agricultural lands was subjected to extensive water reclamation, which led to their salinization and a
general rise in groundwater.

The modern landscape structure of the site is very diverse. The main part of the studied area
consists of the so-called salt marsh-podzolic soils. The soils are formed on layered alluvial deposits with a
predominance of heavy clay layers. The vegetation cover is quite variegated even within the same
subzone. First of all, this is due to the variety of shapes and relief elements that differ from each other in
the parent rocks, water and thermal regimes of the soil. The soil is characterized by a chloride-sulfate type
of salinity. The groundwater lies at a depth of no more than 310 cm. The vegetation cover is quite
variegated even within the same subzone.

The characteristic of the vegetation cover structure is based on the description and determination
of the occurrence of plants on trial sites measuring 10x5 m. Plant species, adapting to row-to-row
habitats, form a characteristic square growing pattern. Such sites were established in various desert
phytocenoses of the studied territory. The projective coverage is 60%.

Keywords: vegetation, cover, soil-vegetation, soil, conditions.
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ZKOT'APBI CbIHBIII OKYIIBIJIAPBIHBIH OCIMAIKTEP TYPAJIBI TY CIHIKTEPIH
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K.A. Acayu amuvinoazel Xanvikapanvlk Kasax-mypik ynusepcumemi, Typkicman ., Kazaxcman

AnpaTna. byn 3epTTey JKYMBICHI KOFaphl CHIHBIN OKYIIBUIAPhIHA OCIMIIIKTEP O6JIIMIH OKBITYIa
JKOOABIK OKBITY SIICIHIH THIMILIITIH aHBIKTayFa OarbITTainFaH. bakpuiay yKoHe SKCIIEPHUMEHTTIK TOITap
ApKBUIBI KYPTi3UITeH 3epTTey HOTIDKENepi AKCIEPUMEHTTIK TONTAaFrbl OKYIIBUIAPIBIH OiliM JEeHTreii MeH
MOHTe JICTCH KbI3BIFYIIBUIBIFBIHBIH —aNTApIIbIKTall apTKaHbIH KepceTTi. JKoOanblK OKBITY oici
OKYIIBLIAP/IBIH TaHBIMABIK KaOIJICTTEPiH JaMbITyFa, OJIAPJABIH 3ePTTEY KYPri3y AaFAbUIapblH apTThIpyFa
BIKIaN etefmi. JKoOamblK OKBITY — OULTIM amyImmblIapAblH O€JCeHIl TaHBIMIABIK iC-OpEeKETiH NaMbITyFa
OaFbITTaIFaH 3aMaHayH 9jic. Makaiana >k00ajblK OKBITYABIH TCOPHSIIBIK HETI3Jepi MEH OHbI OHOJIOTHUS
MOHIH/IC KOJIaHYABIH THIMAUIIT TangaHaabl. OCIMIIKTEp TaKbIPIOBIH MEHICPTYAE KOOAIBIK OKBITYIBIH
YIIrinepi YChIHBUTBIN, OKYIIBUIAPABIH 3€pTTeY JaFIbUIaphlH AMBITYIIAFBl peii KepceTinreH. JKoOambik
omictiH OimiM camacklH apTTHIPYJAFbl OpPHBL, OKYIIBUIAPIBIH  KBI3BIFYIIBUIBIFBIH  OSTY MEH
HIBIFAPMAIIIBUIBIK KaOUIETTePiH JaMbITy MYMKIHIIKTepi cunaTrTanaabl. COHbIMEH KaTap, eCIMIIKTEpIiH
OMOJIOTHSUTBIK ~ KACHETTEepiH 3epTTey AapKbUIbl Ta0WFaTKa JIETeH KAMKOPJBIK KapbhIM-KaThIHACTHI
KaJIBIITACTHIPY JKOJIIaphl KapacThIpbUIabsl. Makanana ®o0ablK OKbITY 9/ICIHIH apTHIKIIBUILIKTAPhl MCH
OHBI JKY3€re achIpyIbIH THIMII TOCUIAepl YChIHBUIFAH. JKOFaphl CHIHBIN OKYIIBUIAPBIHBIH OUOIOTHSIIBIK
OUTIMIH JKETUINIpYJe KOOAIbIK OKBITY OJICIiH KOJNJAHYJBIH MAaHBI3IBUIBIFB €PEKIIe aTam OTiIeIl.
CoHbIMEH KaTap, MYHAAH Taciiepi KoimaHy OapbIChIHIA Ke3/IeCeTiH KHBIHABIKTap MEH OJIAPbI IIeIry
JKOJIZIAPBI TAJIKbITAHABL.

Tipek ce3nep: XKobasbik OKBITY, 6CIMIIKTEp 061IMi, )KOFAphl CHIHBIM, OLJIIM JCHIEH1, TAHBIMJIBIK
Ka0inerrep.

Kipicne. XoGanblKk OKbITY omici — OUIIM alymibUiapAbl 3epTTey iC-OpeKeTiHe TapTy
apKbLIbl ©3/ITHEH OUIIM aly/Ibl 1aMbITyFa OaFbITTaIFaH daicTeMe. byl Tocun OKyIIbuIapra jkeke
HeMece TONTHIK >oOalap/bl jkacayFa MYMKIHIIK Oepeni, ochliailiia oyiap ajlfaH TEOPHUSIIBIK
OuTIMIIEpIH NpaKTUKA XKY31HAE KOJJaHa OTBIPBIN, FBUIBIMU-3€PTTEY AAFIbLIAPbIH J1aMBITA]IbI.
JXKoGanblK OKBITY OKYyIIBUIApAbl ©3 OETIMEH MXYMBIC icTeyre, 3epTTeyre, UIbIFapMallblIbIK
oifylayFa jkoHE ©3 HOTHIKEJEepIH KopFall Outyre yipeTel.

OcimaikTep OHWONOTHACBIH OKBITY — MEKTeN OaFnapiaMachblHBIH MaHBI3Ibl  OOTiri.
OcimuikTep KepaiH OuocdepachlHaa MaHBI3IBI peJ aTKapajbl: ojap arMmocdepara OTTEriH
Oeuin, KeMIpKBIIIKBII Ta3blH CiHIpel, a3bIK-TYJIKTIH HEri3ri ke3l OoibIn TaOblIaibl >KoHE
OKOJIOTHSIIBIK JKyHenepiH Tiperi Oombinm TaObuianbl. COHABIKTaH OCIMAIKTEp Typajbl OiliM
OKYUIbUIApFa TAOMFATTHI TYCIHYTE, SKOJOTHUSJIBIK MOCeNeNep/i MenIyre >koHe KOpIllaFraH opTara
JKayarnKepIIuTKIeH Kapayra kemekrtecesl.lleqarortin MiHaeTi — OUTIM allylIBIHBIH €3 OCTIHIIIe
OiimM 131eyiHe cepik ery. COHABIKTaH, €H alJbIMEH, HETi3r1 KY3IpeTTUTIKTepAl KaJlbIITacThIPy
YILIiH JKaFaiiapiel KAMTaMachl3 €TETIH JaMBITYIIBUTBIK OPTAHbBI YHBIMIACTHIPY KaKeT.

XKoGasnblK OKBITY apKbUIbl OKYLIBUIAP OCIMIIKTEPiH KYPBUIBIMBIH, (YHKIHSIAPBIH,
(GOTOCHHTE3 TPOIIECIH KOHE OJIAPIbIH dKOXKYHUEEr1 poliH TepeHIpeK 3epTTel amanbl. by tocin
oJap/bIH OeICEeHAUTITIH apTTHIPBIM, OLTIM/I UTepy IiH THIM/I JKOJIApbIH YChIHAIBI.

KobanblKk OKBITYIBbIH MNeJarorukajbiK Herizgepi. Kobamblk okbiTy omici XX
FachIpIbIH OackiHa OlTiM Oepy cajachlHia KEHIHEH KOoJ1aHblia 0acTaasl. AMEpHKAIBIK Me1aror
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Jlxon Jlpton KoHE pECcEilliKk FambIMaap MEH Iemarorrap OWI OMiCTiH Heri3iH Kamamael. Omnap
OKYIIBUIAPJBIH 63 OeTiMeH OuTIM alybl KOHE MpPAaKTHKaga KOJJaHy apKbUIbl FaHa TOJBIK
TYCiHYIHE KOJI JKeTKi3yre OOJaThIHBIH aHBIKTaAbl. broorusnarel Ka3ipri »K00abIK iC-opeKeTTep
Oistim, OUTIK JKOHE AaFAbuIapaH 0acka KYHABUIBIK Oargapiap KEeIeHIH KaMTHABL: SKOJIOTHUSIIBIK
OuriM, eHOeK THrueHachl, KYHJBUIBIK-IKOJIOTUSIBIK HOpMajaap MeH epexesnep. buomorus
’K00ACBIH JKY3€Tre achlpy MYFajiM MEH OKYIIBIHBIH 1C-OpEKETIMEH aHBIKTANIAIbl JKOHE OKBITYIBIH
dbopmaniapbiH, 91iCTepl MEH KYpalIapblH KaMTHU b, JIBIOUIIH MiKipiHIIe, OLTIM amymisl OemceH Il
TYpAe 3 Toxipubeci apkpUIbl OUTIM anmyel THic. bByn mpouecrte OKymIbUTapAblH TXipuode
KY3IHAET1  3epTTeyliepi, JKaHaJBIKTapAbl  allybl JKOHE  MNPAKTUKAIBIK  JaFrabliapibl
KAJIBIITACTBIPYHI MAHBI3/IBL.

briym TakcOHOMHUSICBI OKBITYJIBIH MaKCaTTapbl MEH HOTHXKENIEPIH ajiThl JA€Hreil OoMbIHIIA
KIKTeHai: OumiM, TYCiHy, KOJNJaHy, Talnay, CHUHTE3 oHe Oaranay. JKoOasblK OKBITY OCHI
TaKCOHOMUSIHBIH OapJIbIK JEHTCHIIepIH KaMTYbl MYMKIH.

Mpicanbl, ©ciMIIKTep 0OIiMiH OKBITY OapbICHIHAA OKYIIBUIAD AIIBIMEH OCIMIIKTEP.IiH
HEri3ri KYpBUIBIMJIAPBIH OKBIN YipeHemi (OumiM JeHreii), comaH KeWiH Oy OumiMai
OCIMIIIKTEpIH ©Cy TpOIECiH 3epTTeyre KoaaHaasl (KOojjaHy jaeHreiti). YKoOaHbIH Kemeci
KaJaMJapblHa OJlap OCIMAIKTEepiH 3KOXKyHeneri peiiH Tanfaiabl (Tangay JeHreii) skoHe o3
»o0atapbIH XkKacall, OHbl KOpray Ke3iHje Oaranaiiipl (Oaranay JeHreii)

XKobanbIK OKBITY TOKIpUOEINiK OKBITYFa HET13/1ereH, OyJ1 OKyIIbUIapFa ©3 OeTiMeH jkaHa
OimiMaep MeH JarapuIapabl urepyre kemekreceai. OKyIIbUIap 3epTTey JKYprizy, SKCIIEpHUMEHT
JKacay, aIbIHFaH HOTWKENep/Al Taijay apKbUIbl OCIMIIKTEpHAiH KYPBUIBIMBIH, OJapIblH
OMOJIOTHSIIBIK TIPOIIECCTEPIH TEPEHIPEK 3EPTTEHII.

OcimaikTep 06eJiMi: Ma3sMyHIBIK acrekTiiep. Ocimaiktep OesiMi OMONOTHS TOHIHIH
ipreqi TaKpIpBINTAPBIHBIH Oipi Oousbinm TaObuiaabl. OKyIbUIap ©CIMIIKTEPAIH KYPBUIBIMBIH —
TaMBbIp XKyHeci, cabarbl, )KamblpaKTapbl, TYJIAEpl MEH TYKBIMAAPBIH 3epTTeiai. OpOip OeniMHIH
GYHKIUSUTApBl JKOHE OCIMIIKTEp/AiH ©OcyiHe ocep eTeTiH ¢akropiap (Cy, kKapblK, TOMBIPAK)
3epTTenei.

Mpicanbl, xo00a peTiHAe OKYyWIbUIap OpTYpJl OCIMAIKTEpJiH TaMblp KyHenepiH
CANBICTBIPBIT, OJAPJBIH KaHAal Karjailnapia »Kakchl JaMUTBIHBIH aHBIKTal ananel. by
OCIMIIKTEPIIH SKOJOTUSIIBIK MAaHBI3BIH TYCIHYT€ oHE TAOWUFH OpPTaHBIH POJi Typajbl OLTyre
KOMEKTEeCe/Ii.

@®OTOCHHTE3 — OCIMIIKTEP/AIH KYH COYJECIH KOJJAaHAa OTBIPHIN, KOMIPKBIIIKBLII Ta3blH
KOHE CyAbl IJIIOKO3aFa alHanaslpy mpoueci. byn mporecc okymbuiap ymiiH Kypaeni, Oipak
KBI3BIKTBI TaKBIPBIITAPABIH Oipi Oonbim TaObutanbl. XKOOaNBIK OKBITY apKbUIBI OKYIIBLIAP
(bOoTOCUHTE3IIH XUMUSITBIK PEAKIUSIIAPBIH 3€PTTEH anajibl, all SKCIIEPUMEHTTEP KOMETIMEH oJap
OCIMIIKTEP/IIH SPTYPJIi JKapbIK JKaF1ailiapbIiHia Kanaid opeKeT eTeTiHIH 0aKplIaybl MYMKIH.

Meicanbl, oCIMAIKTEpAIH (POTOCHHTE3 KApKbIHBIH OPTYPJl JKApBIK KO3Jepl apKbLIbI
aHbIKTayFa OaFpITTaFaH >k00a OKYIIbUIAPAbI FBHUIBIMU-3€PTTEY JaF[blIapblH JaMbITyFa
bIHTAJIaHIbIPaIbl. Ca0aKThIH ajiFa KOMFAaH MaKCaThIHA JKETY »XOHE OKYIIBUIAPIBIH JepOecTikK
JIOPEXKECIH ecerKe ally YIIiH PenpoAyKTHBTI, ILIIHApa 13/1eHY, 3epTTey o/icTepi KON JaHbLIA L.

OciMIIKTEp PKOXKYHEHIH Heri3ri 0eiri 6obim Tadbutanel. Onap 6acka TIPUIUTIK UeIepiHe
a3bIK OOIIBIM, DKOJOTHUSIIBIK Tele-TeHMIKTI caKTayFa yiec Kocalbl. JKOOaJbIK OKBITY apKbLIbI
OKYIIBUTAp ©CIMIIKTEP/IiH KOpIIaFaH OpTara jKOHE DKOKYHere ocepiH 3epTTei anaapl. MpIcalbl,
DKOJIOTHUSUIBIK JK0Oanap asChlHIA OCIMIIKTEpPAIH TOMBIpAKTaFbl bUIFAN JIEHTeWiHe Kanail ocep
eTEeTIHIH aHbIKTayFa OarbITTaJIFaH 3epTTEyJIep Kyprizyre 601aabl

KobdanblKk OKBITYIBIH JicTeMelik epekmedikTepi. OKymbuiapaslH —cabakka
KBI3BIFYIIBUTBIFBIH OSITY YIIIH Ca0aKThIH OachIH/Ia HAaKThI OMIPACH MBICATIAp KENTIpy Hemece
KBI3BIKTBI 3E€pPTTEY CYpaKTapblH KOKO THIMII omicTep Oonbin TalObuiaabl. Melcanbl, cabakTa
«HenikteH keilbip ecCIMAIKTEp KYpPFaKIIBUIBIKKA Te31MJi7» Hemece «OCIMIIKTEpAiH 9pTypl
Karjainapaa Kajgail OeliMaeneTiHIH 3epTTey» CUSKTBI CypakTap KOWbLTybl MyMKiH. COHBIMEH
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Katap, TOXIpuOenep MEH SKCIEPUMEHTTEp jKacay apKbLIbl OKYIIBUIAPIbI TAOUFAT QJIEMIHIH
KYIHSUIApbIH 3€pTTEyre HTepMeneyre 0oamipl.

KobaubIk ojic OYJT cypaKTapFa HaKThI KayanTap/Ibl TOKIpUOe apKblIbl TA0yFa MYMKIHIIK
Oepeni, Oyn OKyIIbIIapAblH O€NCeHMlI KaThICyblH KamTamachid ereni. Cabak OapbIChIHIA
WHTEPAKTHBTI KYpaJAap/Abl, MbICAJIbl, BU3yaJIU3allisi HEMece BUPTYaIbl 3epTXaHaliap KOJJIaHy
JIa KbI3BIFYIIBLUTBIKTHI aPTTHIPAIBL.

JKobasblk OKBITY/Ia OKYIIBUIAP TOMIEH JKYMBIC ICTEH OTBIPHIIN, 3€PTTEYIICPIH JKYPTi3ei,
Oipak COHBIMEH Oipre >KeKe >KayanKepIIiIiK NeH pejjaep € aHbIKTaIaAbl. TONTHIK >KYMBIC
apKbUIBl OKYIIBLIAp Oip-OipiMEH BIHTBIMAKTACHII, OipJiecinm 3epTTey, ACPEKTEpl Tajjay *KoHE
HOTIDKETIEp/Il YChIHY JIaFIbUIApPBhIH JaMbITaAbl. OpOip OKYIIBl ©3iHe THICTI OexiMm OolibiHIIA
»KayarnTbl 00J1a/ibl, OYJ1 OJIAP.IBIH JIUICPITIK )KOHE YHBIMIIBUIIBIK KACUETTEPIH KA TACTHIPA/IbI.

Mpicanbl, «OciMIiKTepAiH (OTOCHUHTE3 TPOIECIH 3epTTey» XK00achl OapbICHIHAA Jp
OKYIIbIFAa HAaKThI TalChIpMajyiap Oepyre Oomaapl: Oipeyl TCOPHSIBIK OemiMl jka3ca, eKIHIIICI
OKCHEPUMEHT OKYPri3il, JAEepeKTep KUHAWABI, ajl YLIHIIICI KOOaHBIH KOPBITHIHIBICHIH
JAMBIHIANIBI )KOHE TYCcayKecepi yilbIMaacTeipabl.OpTa MEKTENTe Ko0ajiay-3epTTey ic-opeKeTi
OKBITY/IaFbl FEUTBIMU TaHBIMHBIH JKAJIITBI JKOHE apHaibl 9MIICTEPIH OHBIH OapJIbIK KE3eHIACPIHIE —
KaObUIayJaH TMpakTUKaZga KoOJJaHyFa JeliH eHridyal ke3zeiiai  KoOanmblK  OKBITYIBIH
APTHIKIIBUIBIKTAPEl MEH KEMIIUTIKTEPl YKOHE OHBI THIMII KojjaHy omictepi. JKoOallbiK OKBITY
omici KOFapbl CBHIHBII OKYIIbUIApbIHA OWOJIOTHUSHBI, COHBIH IHIIHAE ©ciMIikTep OeiMiH,
TEPEHIpPEeK JKOHE THIMII MeHrepyre kemekreceni. bym omic Oimim  Oepyne TEOpHUSIIBIK
MaTepHaibl MPAKTUKAMEH YINTACThIpAa OTBIPBIN, OKYIIbUIAPABIH AaHAJIUTHUKAIBIK JKOHE
KpEaTHBTIK KaOUIETTepiH MaMbITyFa BIKNaid eTedi. JKOOaJbIK OKBITYABIH OipHEIIe MaHBI3IbI
apTHIKIIBLIBIKTAPHI 6ap (1-kecte).

1-kecte — 7Ko0OANBIK OKBITYABIH APTHIKIIBLIBIKTAPbI

1 2 3
1. | biniMHIH IPaKTUKAJBIK ’Kobanplk OKBITY OKyIIbIIapFa aiFaH OimiMaepiH HakKThl eMipe
KOJIIaHBLTYbI KOJIaHyFa MYMKIiHIIK Oepemi. MpIcallbl, ©CIMIIKTEPIiH KYPBUTBIMBI

MEH OJapJblH 93KOJOTHSUIBIK pejli Typajibl OUIIMICPIH 3epTTey
OapbicbiHIa TaOWFM OpTafarbl OCIMAIKTepAl Oakpuiay, ToXipuoOe
XKYPri3y apKbpUIbl HaKThlIayFa Oonianbl. Bys ofmic OKyIIbLIapbIH
TEOPHSIIBIK OUTIMII MPaKTUKaa KOJIIaHy KaOlJIeTiH JaMbITaIbl.

2. | TaHBIMIBIK OKymbUTapIbIH  TaHBIMABIK ~KBI3BIFYIIBUIBIFBIH  apTTBIPY  KOOAJBIK
KBI3BIFYIIBUTBIKTBI APTTHIPY | OKBITYABIH OacThl apTHIKUIBUIBIKTAPBIHBIH Oipi OOJBIT TaObUIAIBL.
’Kobanmap apkpuIBI OKy YJAepici OKyIIbUIAp YIIiH KBI3BIKTBI 9pi
MOTHBAIMSAJIAHATBIH ~ MPOIEeCC  OONBIN,  ONapAbl  OHOJIOTHSUIBIK
KYOBUIBICTap/Ibl 3€PTTEYTre BIHTANAHIBIPAABL. Byl o/ic OKymIbLIapbIH
OMOJIOTHSFAa JETeH KBI3BIFYIIBUIBIFBIH apTTHIPHIN, Cabakka OesceHmi
KATBICYyFa UTEpMEIeH]Ii.

3. | XKeke >koHe TONTHIK )KYMbIC | JKOOAJIBIK OKBITY JKEKE JKYMBIC ICTey JMJaFiblIapblH FaHa eMec,
JaFAbUIAPbIH aMBITY COHBIMEH KaTap TOITa >XYMBIC icTey KabijeTTepiH A€ IaMbITyFa
kemekTeceni. Okymbulap Oip-OipiMeH BIHTBIMAKTaca OTBIPBIN, ©3
WICSUTapblH OpTara cajbll, Oipiecin memiMaep KaObuiaiasl. By
©3apa 9peKeTTecy MEH KOMMYHHUKATUBTIK JafIblIapAbl HBIFATaabl.

4. | UIsrrapManibuIBIK )KOHE ’Kobanblk OKBITY 9/1iCi OKYIIBLIAPABIH IIBIFAPMAIIBUIBIK KaOUIEeTTepiH
KpEaTUBTLIIK JaMbITyFa MyMKIHAIK Oeperi. Onap eciMaikTepi 3epTTey OaphIChIHIA
©3/ICpIHIH HICSUIapblH EPKIH KOPCETill, FhUIBIMHA JK00ajap MeH
Mpe3eHTANUSIIAp APKBUIBI 63 )KYMBICTAPBIH IIBIFAPMAIIBUIBIK TYPFBIIA
yceiHa  anaapl.  [lIplFapMammbuIBIKTBI — Tanmam — eTeTiH  jxobamap
OKYIIBLJIAP/IbIH KPEaTHUBTI oljiay KaOlIeTTepiH JaMbITaIbl.
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5. | [Ipobnemans! mwenry xoHe | JKoOalblk >KyMbICTap Ke3iHAE OKYyLIbUIAPFa HAKTHI Oip OMOJIOTHSIIBIK
AHATMTUKAIBIK OMJIay MACeJIeHI 3epTTell, OHBIH IIEHIiMiH Taly TarchpMachkl Oepineni. byn
KaoOineti mporecc TpoOJieMaHbl HICIly JKOHE CHIHM TYPFBIAaH —OHiay

KaOUIeTTepiH nambITaabpl. OCIMAIKTEpAl 3epTTey Ke3iHIe OKYIIbUIAp
ONMApIBIH DKOXyHere ocepiH, KopmiaraH OpTaHBIH e3repyiHe
OeifiMienyiH jkoHe TaOUFATTHI KOPFay KOJIIAapBIH aHBIKTaHIbI.

XKoGasbIK OKBITYJBIH KOITEreH apTHIKIIBUIBIKTAphIHA KapamacTaH, Oyl oIiCTiH Oenriii
O0ip KHUBIHIBIKTAPhl MEH KeMIIUIikTepi ae Oap. Omapapl eckepy MaHbI3Ibl, ce0ebl OKBITY
NPOLIECIH AYPhIC YHBIMAACTHIPMAY JKOOAHBIH THIMIUTITIHE Kepl dCcepiH TUTi3yl MYMKiH (2-KecTe).

2-kecte — JKoOaJbIK OKBITYIbIH KeMUIiTiKTepi

1. Y akbITTHI KOIT KAXKET €Ty JKoOanblk OKBITY oMici YaKBITTBI KeIl KaKeT eTeni, ceOeli
OKYLIBUIAPBIH 63 K00aJlapblH JalbIHAAN, 3epTTey KYprizyi
YVIIIH  y3aK  yakbIT Kepek. byn  ocipece  MekTem
OarmapiaMachIHBIH ~ THIFBI3JABIFBIHA ~ JKOHE  cabaKTapIblH
KBICKQJIBIFBIHA OaMIaHbICTEl KABIHABIKTAP TYABIPYBI MYMKIH.

2. | Kapxsuibik xone MaTepuanaelk | KeitOip  »ko0anblk >KyMBICTAp apHAbl Kypajlgap MeH
pecypcTapabIH KaKeTTLIIr MaTepuaiiapabl Tajan ereli. MpIcalbl, eCIMAIKTEepai 3epTTey
YUIiH 3epTXaHalbIK >KaOJbIKTap, apHaibl PEakTHBTEp HeMece
ToXipuOenepre apHaifaH OCIMIIKTep KaxeT OONybl MYMKiH.
MyHnmaii  pecypcTapablH  KOJDKETIMCI3AIrT  OKYIIBLIAPIbIH
»o0aapabl TOJBIK )KY3€ere achbIpybIHa KeAepTi KeNTIpyi MYMKIH.

3. | XKeke »oHE TONTHIK TonTeiK xo0amapna keibip OKymbuap OeJCeHIi KaThICIayhI
JKayarKepIIUTiKTi TEHeCTipy HeMece JKayarnKepuIunKTi 0acka MylienepiHe XYKTeyi MYMKiH.
By Ton imiHAe TEHCI3MIK TYABIPHIT, )KOOaHBIH HOTIKECIHE Kepi
ocep eTyi MyMKiH. MyfaiiM TONTHIK >KYMBIC OapbICBIHAA P
OKYUIBIHBIH YJIECiH Oaranay/pl KoHE >KayallKepIIUIKTi AYpbIC
0oyl OakpUIaIl OTHIPYHI KEPEK.

4. BiniMm neHreiiinmeri ’Kobamnplk OKBITY Ke3iH/le OKYIIBUIAPABIH SpTYpIi OiTiM IeHTeii
alBIPMAIIBUTBIK Mocemnenep  TYIBIpYbl  MYMKIiH. Keti6ip OKYIIBITIap
TancelpMaliapel  T€3 TYCIiHIN, Xkobara OeJCeHIi KaTbicca,
OackajapblHa MaTEpPHANIBI UTEPY YIIIH KOCHIMIIA YaKBIT KaXKET
00Jybl MYMKiH. ByJl OKbITY THpOIECIHIEr Tere-TeHIIKTiH
Oy3bUTYbIHA OKENyi MYMKIH.

5. baranaynbrH KUBIHIBIFBI Kobanpik >kymbicTapael Oaranmay KypJeni mporecc OOIbI
TaOBUTABI, OUTKEHI MYFaliM TEeK JaiblH OHIMJII FaHa eMec,
COHBIMEH KaTap MpOIECTi JIe, OKYIIBIHBIH XK00aHbI OPBIHIAY
OaphICBIHIA KAHIIAIBIKTHI TepeH OuTIM ajfaHbIH Ja Oaranaybl
kepek. bynm Oaramay kesiHme Oenrinmi Oip CyOBEKTHBTLUTIKTI
TYJBIPYBl MYMKIH

XobanblK OKBITYIBIH THUIMIUIIH apTThIPy YIIIH MYFalIMIEp SIICTI AYpbIC YHbIMaAC-
TBIPBIT, OKYIIBUIAPJBIH >KOOAIBIK *KYMBICBIH OacKapyAblH HAaKThl CTPAaTETHSUIapbIH KOJJIAHYBI
KakeT. ToMeH e )K0OaIbIK OKBITY/IBI THIM1 KOJIaHYIBIH HET13T1 TOCUIAEP] YCHIHBUIFAH:

- XoOGanblH MakcaTTapblH HaKThl aHBIKTAy: OKyIIBUIApAbIH KOOAIBIK KYMBICHIH
Oactamac OypbIH, MyFaliM >k00a MakcaTbhlH, OHBbIH KaHJal HOTHIKEIepre KoJ JKETKi3yl Kepek
€KEHIH HaKThl aHBIKTaybl KaxkeT. JKoOaHbIH TaKbIphIObI, MIHACTTEPI JKOHE KYTUJIETIH HOTHXeTepi
alikbIH OOJIFaH Kar/aia OKyIIbUIap KYMBICTHI XKYHelni TypAe yilbIMaacTbipa aiabl.

- OKymbIIapAbl KbI3BIKTBIPATBIH TaKbIpbINTAp bl TaHAay: KoOaHbIH THIMALIIT KebiHece
TaKBIPBIMTHIH OKYIIBUIAP YIIIH KbI3BIKTHI 00JTybIHA OailmaHbICThl. OKYyIIBUTAPBI OMOJOTUSIHBIH
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KBI3BIKTBI TaKBIPBINTAPhl OOMBIHINIA ©3 OCTIMEH 3epTTEy KYPri3yre BIHTAJIAHIABIPY MaHBI3IbI.
OciMaikTepii 3epTTey TaKbIPHIOBIHA YKOJIOTHSUIBIK MAOCETIeNIep, CHPEK KE3ECETiH OCIMIIKTEePIl
KOpray HeMece KIMMATThlH ©3repyl CHSAKTBl ©3€KTI MacesenepiAl TaHAay OKYIIbUIAp.IbIH
KbI3BIFYIIBUIBIFBIH aPTTHIPAIBL.

- JKobGanbiH Kke3eHIepiH YHBIMAACTBIPY: JKOOANbIK >KYMBICTHI OipHEIIe Ke3eHTre 0o
YUBIMIACTBIPY — MPOLECTI THIMI eTy/iH Oip *koibl. OpOip Ke3eH HAKThl MaKcaTTapra ue 00yl
Kepek. Mplicanbl, OIpiHIII Ke3€HIE OKYIIbUIAD TaKbIPBINTHl TaHJAN, 3€pTTey CYpaKTapblH
aHBIKTaca, KeJeci Ke3eHJEpHe MONIMETTep >KUHAI, SKCHEPUMEHTTEp KYPTi3il, HOTHXKeIepi
TaJIOANIbL.

- Oxymbutapabl KoJfay oHe KeHec Oepy: Myraimim K0OaibIK JKYMBIC OapbICBIHIA
OKylIbulapFa OarbIT-Oarmap Oepyl, ojlapFa KaXeTTl pecypcrap MEH akmaparraplibl YChIHYBI
MaHbI3bl. MyFaliMaep TEK KEHECHIl PeTiH/Ae 9PEKET eTill, OKYLIbLIApAbIH 63 OeTiMeH IMIemim
KaObu1/1ay KaOlJIeTTEPiH IaMBITYbI KepeK.

- baranmay xpurepwmiinepin HaxTbuiay: JKoOalbIK JKYMBICTHI Oaranay KpUTEpUiIepiH
QIOBIH ajla aHbIKTAy >KOHE OKYIIbLIapFa TYCIHAIpY KaxeT. baramay OapbIChiHAA >KOOaHBIH
Ma3MYHBI, 3€pTTey IMPOIEC], MbFapMaIIbUIBIK ME€H XAHAIIBUIIBIK, )KYMBIC Carachl )oHE Ko0a
HOTWIKEJCPIHIH KaHIIAIBIKTHI KOJIaHBICKA JKapaM/Ibl €KEH/IIT1 €CKepiIeIi.

- TonTeIK KyMBICKa JKayanmkepmimkTi TeH Oexy: TonThlk >xo0amap OapbiChIHIA
JKayarKepIIUiKTI O0apiblK OKyIIbIapra TeH Oeily MaHbI3AbBL. MyFaigiMaep op OKYIIBIHBIH
K00anarbl PeIliH aHBIKTaIl, OJapAbIH OEJICEHIUIIrH Kajaraarn, >KYMbIC MPOLECIHIH o1 OTyiH
KaMTaMachl3 €Tyl Kepek.

- Pedumekcus sxoHe HOoTIKeNepai Tanmay: JKoOamblK KYMBIC asKTaJFaHHAH KeHiH
OoKyuIbutap pediexcus kacam, e3 *KYMBICTapblH TalJay KaxeT. byn mporec onapra e3nepiHiH
KETICTIKTepI MEH KEeMINUTIKTepiH Oarajmayra MyMKiHAIK Oepei, COHBIMEH Karap OoJjamax
)o0anap YIIiH TOKipuOe KUHAKTayFa KOMEKTECe/Il.

’KobanbIK OKBITY 9JiCI OKYIIBUIAPABIH OUTIM ally MPOIECIH THIMJII KOHE KBI3BIKTBI €Till
yiBIMIACTBIpYABbIH Oiperedt Tocimi Oonbin  Tabbutagel. OKYLIBIIAPIABIH — MIBIFAPMAIIBUIBIK
KaOl1eTTepiH JaMbITy, TEOPUSJIBIK OUTIMJII MPAKTUKAMEH YIITACTBIPY >KOHE TaOUFATThl TepeH
TYCIHY YIIIH >KOOQJIBIK OKBITYJbl KOJ/aHy MaHbI3/bl. K0OanbIK OKBITYBIH apTHIKIIBUIBIKTAphI
MEH KeMILIUTIKTEPIH €CKepe OTBIPHII, OHBI AYPHIC YHBIMIACTHIPY OKYIIBUIAPAbIH OUTIM JASHIeHiH
JKOFaphlIaTyFa )koHe OMOJIOTHSIHBI TEPEH TYCIHYTe BIKIA €TeIi.

7Ko0anbIK OKBITY 0apbIChbIHAA KOJIAHBLIATBHIH Kypajaaap MeH pecypcrap. Kazipri
3aMaH/ia TeXHOJOTHIHBIH JaMyblHa OaillaHBICTBI JKOOANBIK OKBITY/Aa HU(PIBIK Kypangap MeH
MHTEPHET pecypcTapbl Naianany THIMALIIT aptyna. OKylibuiapra 1epeKTepil )KuHay, Tainjaay
KOHE YCBbIHY YIIIH apHailpl OarjapiaManap MEH OHJIalH IuiaTdopMmanap KOJJIAaHbLIAbL.
Meicanel, Google Forms apkbuisl 3epTTey xyprisimn, HoTmkenepal Excel nemece Google Sheets
OarapiamaniapblHia uarpaMmManiap TYpiHae KepceTyre 0oabl.

Conpnaii-ak, eciMaikTepIiH MOpP(OJIOTHACHIH 3epTTeY YILIiH BUPTYaJAbl 3epTXaHajlapbl,
CUMYJISIUSIap MEH HWHTEPAaKTHUBTI Kypanjaapibl Naijnananyra Oonaabl. by oKymibuiapabig
3epTTeyre JIereH KbI3bIFYIIbUIBIFBIH apTTHIPBII, IPOLECTI KEHITACTE].

’Kobanbik OKBITY ofici keOiHece TaOuFaTTarbl pecypcTap/abl MaiagaHyapl Tajgamn eTel.
OcimiKkTepi 3epTTey YIIiH OKYIIBUIAp MEKTEI ayJachblHla HeMece KaKblH MaHJarbl TaOUFu
oprafa Oaxpliay KYpri3il, OCIMAIKTEpIIH TypJepiH 3epTreil ananpl. Mpicanbl, opTypii
OCIMJIIKTEp/IIH ©CETIH OPTAChIH, OJAPJAbIH SKOJOTUAJIBIK OeiimMuenyiH Hemece OHOJIOTHSIIBIK
epEeKIIETIKTEePiH 3epTTey apKblIbl TAOUFATTAFbl MPOLECTEPAl TYCIHYIe MYMKIH/IIK aafbl.

CoHbIMEH KaTap, OKYIIbLIAp TAOUFU OOBEKTUIEPMEH KYMBIC iCTEy Ke31HIE dKOJIOTHSIIBIK
’KayanKepIIUTIKTI Ce31HIM, TAOUFATThI KOpFay *oHe cakTayFa OarbITTasIFaH >ko0aapabl OpbIHaA
anazapl. byn xobamap jkac yprnakThlH TaOWUFM pecypcTapibl YKBINTHI MaiJalaHy KaKeTTUIIri
Typajibl TYCIHITIH KaJbIITaCTBIPYFa KOMEKTECE]I].
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IonapaabIKk OGailjIaHBICTAP KIHE JKO0AJBIK OKBITY. JKOOAJIBIK OKBITY TOHAPAIBIK
OaiinmaHpIcTapbl THIMAI KOJAaHyFa MYMKIHZIIK Oepeni. MpIcabl, ©CIMIIKTEPIIH OCYiH 3epTTey
OapbIChIHIA OKYIIBLIAD OWOJOTHSIIBIK, XUMHUSIIBIK KoHE (U3MKAIBIK OlmiMaepai OipikTipe
OTBIPBII, KYpAETl OMOJOTHSIIBIK Mpouectepai Tycineni. @oTocuHTe3 MpOIEeciH 3epTTey Ke3iHe
XUMHUS TIOHIHEH alfaH OUTIMACpPIH KoJdaHca, OCIMIIKTEpIiH ©CY >KbUIIAMIBIFBIH €CENTey
Ke3iHJe pU3UKAIBIK (popMyanapabl KOJIIaHybl MyMKiH.

MyHnail MHTerpauusjaHFaH TOCLI OKYIIbUIAPABIH IOHJEP apachlHIAFbl OalIaHBICTHI
TYCIHIIl, KEHIeH[i oiijay KaOinerTepiH AaMmbiTyfa biKnan ereai. COHbIMEH Karap, Oysl ofic
OKYILIBUIAPJIbIH FBUIBIMFA JE€T€H KbI3BIFYIIBUIBIFBIH apTTHIPBIN, dp IMOHHIH MPAKTUKAIIBIK
MaHBI3BIH KOPCETE aJIaJIbl.

OciMaikTep 06J1iMi SKOJOTHUSIIBIK 3€PTTEYJIEPMEH ThIFbI3 OaisIaHBICThI. JKOOAIBIK OKBITY
omici apKbpUIbl OKYIIBIIAP JKEPTUTIKTI alMaKTaFbl AKOJIOTHSUIBIK MOCENeNepi 3epTTerl,
OCIMIIKTEepiH JKOXKYHEIeri peliH TepeH TyCiHemi. MpIcalbl, OpMaHAbl aiMaKTapIarbl
OCIMJIKTEP/IIH TOMBIPAKKA JCEPIH 3€pTTEey, >KEePTUTKTI OCIMAIK TypJepiH aHbIKTay HeMece
onapbl Kopray OolibIHIIA sx00amap xacayra 00abl.

MyHnaii )obaiap OKyIIblIapFa SKOJOTHSUTBIK CaHa KaJBIITACThIPYFa, KOpIIaraH opTara
JKayarKepIIUTiKIeH Kapayra yipereai. JKeprimikTi SKOJIOTUSIIBIK Macenenepii 3epTTei OTBIPHIIL,
OKYIIbLIAP TAOMFATTHI KOPFayFa OaFbITTAIFaH iC-TIapayiapra OCJICEH Il Typ/Ie KaThICa alajIbl.

3epTTey OapbIChIHAA €Ki TOM KYPBUIIbL: 0aKbLIay TOOBI JKOHE IKCIEPUMEHTTIK TOOBI.
bakpinay ToOBIHA AOCTYPIIl OKBITY SICI KOJJIAHBLICA, SIKCIIEPUMEHTTIK TOMKA >KOOAIBIK OKBITY
o/lici KOJIaHBUIIBL. 3epTTey HOTHXKENEpiH aHBIKTAaY YIIIH €Ki TOomKa Ja Oipieil cayaiaHama, TecT
KoHE 0aKbUIAay JKYMBICTAPHI XKYPri3iiai. 3epTrey 8 anTta OOl )KaTFaCThI.

- bakpuiay TOOBI — OKylIbLIapra eciMIIKTEep Oerimi OOWBIHINIA ASCTYPIl JIEKIHSUIIBIK
oticIieH cabak >Kypri3iii.

- DOKCHepUMEHTTIK TON — OKYHIIbUIApFa JKOOANBIK OKBITY 9JicCiMeH cabak
YUBIMIACTBIPBUIIBI, OCIMIIKTEPIIH KYPBUIBIMBI, (YHKIUSIIApBI, SKOXYHEOeri peii KoHe
OCIMJIIKTepIi Kopray Mocesesnepi OOMbIHINA [IaFbIH 3ePTTEY KOOaNIaphl HKacal bl

3epTTey MaTepuaAapbl MeH dicTepi. 3epTTey YII HET13T1 KE3€HHEH TYPAbIL:

1. Anramksl ke3eH: OKymIbUIapAbiH OacTankbl O1TIM JIEHT€iiH aHBIKTAy YIIiH €Ki TOIKa
Jla TECT TalchlpMalapbl MEH cayallHama XYprizuiai. byn keseHzue onapabiH OMOJIOTHS TIOHIHE
JIETeH KbI3bIFYIIBUIBIFBI MEH OLTIM JIeHTeiii OaramaH/bl.

2. OKBITY Ke3eHi:

- bakpimay TOOBIHA OOCTYpil OKBITY OfiCi KOJNAAHBUIABI, SFHU MYFaliM JIEKIUsIap
OTKI31M, OKYLIbIJIApFa 1aliblH MaTepraigap oepiiai.

- DKCIIEPUMEHTTIK TOIl >KOOANBIK OKBITY dJiciMeH OulTiM anabl. OKylblIap eciMIiKTep
OeMIHIH OPTYpPJi TaKbIphIITAapbl OOMBIHIIA INAFbIH KoOajap jkKacaabl, TONTHIK >KYMBICTAp
OPBIHIAJIbl, IKCIIEPUMEHTTED KYPIi3ill, 3epTTEy HOTUKEJIEPIH MPE3CHTALUs TYPIHAE YCHIHIBI.

3. KopsIThIHIBI Ke3eH: 8 anTajaH KeiiH €Kl TOMKa Ja KalTagaH TeCT TalChlpMalaphbl
MEH cayajiHaMa JKYPTi3iJil, 3epTTey HOTHKEIePi CATbICTHIPbULIbI (3-KecTe).

3-kecte — OKYIIbLIAPABIH 0i1iM AeHreliin 0aFayay

DKCIMEePUMEHTTIK TOI
KepcerkimTep Bakpinay Toobl (BT) P (3T)
26 oyt 26 oKyIIbI
Bacranke! 0i1iM neHreiil 60% 61%
OKBITY COHBIHJIAFbI O1TIM JIEHT el 70% 85%
biniM feHreiiniH ecyi 10% 24%

Bacranker ke3eHae eki TONTHIH OLTIM JeHTeil mamameH Oipaeit 0omapl. Anaiga OKBITY
Ke3€H1 asgKTalFaHHAH KeWiH HKCIIEPUMEHTTIK TOMTAaFbl OKYIIbUIAPJABIH OiTiM JIeHTeil Oakbuiay
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TOOBIHA KaparaH/a aluTapibIKTal >KOFapbl OOJIJIbI. DKCIIEPUMEHTTIK TOMNTAFbl O1IiM JIEHreHiHIH
ecyi 24% kypaca, 6akpinay ToObIHIA Oy KepceTkim Tek 10% Kypamabl.

2. OkymbLIapaAbIH OMOJIOrHs TNIHIHE KbI3BIFYIIBLIBIFBIH Oarajiay (cayajHama
HOTH:KeJIepi):

Cayanmnamaza OKyIIbUIap OWOJIOTHSI TOHIHE JAETEH KbI3BIFYIIBUIBIFBIHBIH JIEHIeHiH 5
Oa/uIIBIK 1IKaa OoibIHIIA Oarasasl (4-kecTe).

4-kecte — OKyIIbLIAPABIH 0HO0JIOTHS MIHiHE KbI3BIFYIIBLLIBIFBIH 0aranay (cayajaHaMa HOTH:KeJepi)

Kepcerkimrep baxpimay To6s1 (BT) OxcrepumenTTiK Tot (OT)
26 OKyIIIbI 26 OKyIIBI
OKpITyFa JeiiH TMOHre KBI3BIFYIIBUIBIFEI 550 5706
xorapsl (%)
OKpITY C(O)HLIHI[a MIOHTE KBI3BIFYIIBUTBIFBI 60% 80%
xorapsl (%)
KpI3pIryIbUTBIKTHIH 6cyi (%) 5% 23%

Cayanmnama HoTHKesepl OOUBIHINA SKCIIEPUMEHTTIK TONTAFbl OKYILIBUIAPABIH MTOHTe IeTeH
KbI3BIFYIIBUIBIFBIHBIH ~ aWTapibIKTall apTKaHbl Oaiikanapl. [IoHTe KBI3BIFYIIBUIBIKTBIH —OCYi
JKCIIEPUMEHTTIK TonTa 23% Kypajsl, all OaKplUiay TOObBIHAA OYI1 KepceTkil TeK 5% Oobl.

3epTTey HOTH:KeNePiH Taaaay. 3epTTey HOTHXKEIEpl KOPCETKEHCH, sKO0AIBIK OKBITY
dnici yKoFapbl CHIHBIN OKYIIBLIAPBIHBIH OHUOJIOTHS TOHIHE, dcipece ociMIiKTep OesiMiHE AereH
KBI3BIFYIIBUIBIFBIH  APTTHIPYZIA KOHE OJIAPJABIH OLTiM JeHreiiH >KOFapbulaTyda alTapibIKTai
TUIMJI. DKCIIEPUMEHTTIK TONTaFbl OKYyIIbLUIAp Oakbliay TOOBIHA KaparaHaa KeOipeK KeTiCTIKKe
KETTI:

1. DKCIIepUMEHTTIK TONTaFbl OKYIIBUIAPABIH OLTiM JeHreiii Oakpuiay TOObIHA KaparaHaa
14% >xorapbl O0BL.

2. IloHre nereH KbI3bIFYHIBLIBIK JCHIEH1 SKCIIEPUMEHTTIK TONTA alTapibIKTaill apTThI,
Oy Tontarsl OKyIIbUTApABIH 80%-bI OMOJIOTHSIFA IETE€H KbI3BIFYIIBUIBIFBIHBIH JKOFapbUIaFaHbIH
aTamn eTTi.

3epTTey HOTHXKeNepl KOOAIBIK OKBITY SJICIH KOFapbl CHIHBIN OKYUIbIIAPbIHBIH OMOJIOTUs
[IOHIH MEHrepyiHe OH ocep €TeTiH THIMJI o/iC peTiHAe KapacThlpyFa OOJAaThIHBIH KOPCETTI.
JKoGanbIK OKBITY apKbUTBI OKYIIBUTIAPIBIH TAHBIMJIBIK KBI3BIFYIIBUIBIFBI apTHII, Oap 03 OeTiMEeH
3epTTey KYPri3yre, TONTHIK )KYMBICKA O€JICEH/I1 KaThICYFa bIHTaJIaHAbIPbIIA/IbI.

’KobanbIk OKBITYIIBI KOJITAaHY TE€K OKYIIbUIAPABIH OLTIM JEHrediH FaHa €MecC, OJIapIbIH
HIBIFAPMAIIBUTBIK KOHE aHATUTHKAIBIK KaOlJIeTTepiH J1e JaMbITa Ibl.

OKymbLUIApABIH JaFAbLIAPbLIH 0aFajiay :KoHe :KeTLiaipy. XKoOanmblK OKBITY OJICIHIH
MaHbI3/Ibl JIEMEHTTEPiHIH Oipl — OKyLIbUIapFa Kepl OaiiaHbic Oepy >KOHE ojap/blH ©31H-e31
Oaranmay nmarapUiapblH JaMbITy. JKoOa OapbIChIHIA OKYyIIbUIapFa yHEMl1 Kepi OaiiaHbic Oepy
apKbUIbl OJIAPJBIH JKETICTIKTepI MEH KEMIIUTIKTepiH aHBIKTall, 63 >KYMBICHIH >KaKcapTyFa
BIHTaJIaH/AbIpyFa O0omazbl. by oKymibuiapablH €31H-631 Oaranay, e3 *YMbIChIHA CHIHU TYPFbIaH
Kapay JaFabplIapbliH 1aMbITYyFa MYMKIHJIIK Oepe/ti.

O3iH-631 Oarayay 9JicTepi OKYyLIbLIApFa ©3/€piHIH KETICTIKTEPiH TaljayFa, KYLITI KoHE
QJICi3 JKaKTapbhlH aHBIKTayFa Kemekrecedi. OKymbuiap o3 »obOajapblH Oaranail OTBHIPHIN, ©3
OuTIMIEP] MEH JIaFABLIAPBIH OaH Op1 KETUAIPYTre MYMKIH/IK ajlajIbl.

XKobGanblk OKBITY ofici TeK 3epTTeyiep IKYPri3yMeH FaHa IIeKTeIMelai, ol
OKYIIBUTAPIBIH 63 JKYMBICTAPhIH KOpPFAy JaFAbUIapbIH J1a JaMbITaasl. JKoOaHBl Kopray Ke3iHie
OKYUIIbUIAD ©3 HOTHJKEJIEPIH HAKThl OHE CEHIMJI TYpHe YChIHYIbl yilpeHeni. byn mpouecc
oJIap/IblH KOMMYHUKATHUBTI JaFAbUIAPBIH, IIEMICHIK OHEPIH jKOHE 63 OMIapbIH JIYPBIC JKETKI3Y
KaOlJIeTIH TaMbITyFa bIKnan erexi [14].
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XobGanbl Kopray Ke3iH/Ie OKYIIBUIAP 63 TY)KBIPHIMIAPBIH JJIENISYyTe, CBIHU CypaKTapra
xKayar Oepyre jkoHE 3 HAesUIapblH HAKTHI Heri3aeyre yipeneai. byn marnpiuiap oKyIIbUIApIbIH
OoJamiakTa FhUTBIMU-3EPTTEY KYMBICTAPBIMEH alHAJIBICYbIHA HEMece KociOM caliaja TaObIcKa
KeTyiHe KaXXeTTi MaHbI3/Ibl KabieTTep OOJIbII TaObLIa bl

KopsbIThbiHabL. JK0oFaphl CHIHBINT OKYIIBUIAPBIHA OCIMAIKTEP OOJIIMIH OKBITY/Ia JKOOAIBIK
ozic 6iniM OepyaAiH THIMAL, 3aMaHayd Kypalibl peTiHae KepiHic TanTbl. OKymbuIapasl OeIceH i
TYPAE 3epTTey ic-OpeKeTiHe TapTy, OJapblH IIBIFAPMAIIBUIBIK XOHE ChIHU OWiay KaOileTTepiH
JIaMBbITy OiTiM Oepy MpoleciHiH 0acThl MaKCaTTAPBIHBIH Oipi 00JBIT TaObUTAIEL. JK0OATBIK OKBITY
OKYIIbLIapFa 63 OeTiMeH OUTIM ayFa, FhUIBIMU-3€PTTEY JKYMBICTAPBIH JKYPri3yre »oHe Kypaesi
MocesieNep i menryre MyMKiHIiK Oepeai. byt onic oKymibiIapAbIH KbI3BIFYIIBUIBIFBIH aPTTHIPHIIT
KaHa KOoMMaM, oJlap/Ibl )KayarThl, OUTIM/II dKoHE KOpIIIaraH opTara KaMKop OOoJIyFa yipeTeni.
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OCOBEHHOCTH HCIIOJIb30BAHUSA ITPOEKTHOI'O METOJA ITPH
OOPMUPOBAHUU ITPEJACTABJIEHUU CTAPIIEKJIACCHHKOB O PACTEHUAX

CanpioexoBa H.H., PhD, acconnuposanmslii mpodeccop
ToiizkurutoBa B.B., PhD, accormupoBanublii mpodeccop
Amanreagi K.M., maructpanrt 2-ro kypca no OIl 7M01507 «buonorus»

Meoicoynapoonviil kazaxcko-mypeyxuti yuusepcumem umenu Xooxcu Axmeoa Hcaeu

AHHoTauus. JlaHHOE HCCIe0BaHNE HAlpaBieHO Ha onpezeieHrne 3)(HeKTHBHOCTH IPOEKTHOTO
oOyueHus B MpenojaBaHuM paszzena «PacTeHus» IJs CTapIIEeKIAaCCHUKOB. Pe3ynbTaTsl MCCleIO0BaHUS,
MIPOBEJICHHOTO Ha KOHTPOJIBHOM M 3KCIEPUMEHTAIBHON I'pyNNax, NOKa3ald 3HAYUTEIBHOE YBEIMYECHHE
YPOBHS 3HAaHMH M HHTEpeca K NPEAMETY Y YUalIUXCsl SKCIIepUMEHTaIbHOM rpymiisl. [IpoekTHOE 00yueHue
CIOCOOCTBYET pa3BUTHIO TIO3HABATEIBbHBIX CIHOCOOHOCTEW Y4YalIMXCS W IOBBIIIAET WX HABBIKH
npoBenieHus uccienoBanuii. [IpoexkTHOE 0OyUeHHEe - COBPEMEHHBI METOJI, HAallPaBJICHHBIA Ha Pa3BUTHE
AKTUBHOM IO3HABaTEJIbHOM [EATENBHOCTH oOyuaromuxcs. B craTbe aHaNM3UPYIOTCS TEOPETUYECKHUE
OCHOBBI TPOEKTHOrO 00ydeHuss W 3(PPEeKTHBHOCTH €ro mNpUMEHEHHWs B JUCIHMIUIMHE OWOJIOTHS.
[IpennoxxeHsl MOJIENH MPOEKTHOTO OOYYEHHS B OCBOCHWH TEMBI PACTEHHH, IMOKa3aHa POJIb YUYaIIUXCs B
Pa3BUTUHM HCCIIEAOBATENbCKUX HABBIKOB. XapaKTEPHU3YETCsl MECTO NMPOEKTHOTO METOAA B IOBBILIEHHU
KadyecTBa 3HAHWH, BO3MOXKHOCTH MNPOOYXKICHHS HMHTEpeca YdYalluxcs U PasBUTUS TBOPUYECKHX
cniocobHoctedd. Kpome Ttoro, OyayTr paccMOTpeHBbl IyTH (OPMHPOBaHUS OEPEKHOTO OTHOIICHUS K
OpUpojie TMyTeM Hu3ydeHHs OWOJOrHMYecKHX OcoOeHHOCTel pacreHuid. B craThe mpeacTaBieHbBI
NpEeUMYIIEeCTBA METoJa MPOEKTHOro oO0y4deHHss W 3PQEKTUBHBIE CHOCOOBI €ro  pealn3alyH.
ITomuepkuBaeTcs Ba)XKHOCTh HCIIONB30BAaHUSI METOJa MPOEKTHOTO OOYYeHHS B COBEPIICHCTBOBAHWUU
OHMOJIOTUYECKUX 3HAHHWW CTapIIeKIacCCHUKOB. KpoMe Toro, o0CyXJaroTcs MpoOJieMbl, ¢ KOTOPhIMH MBI
CTaJIKMBaeMcs MIPH UCIIOJIB30BAHUH TaKUX MOAXOJO0B, U IMYTH UX PEIICHHUS.

Kiruesbie ciaoBa: IlpoektHoe oOyuenue, pasgen «PacTeHus», craplIeKIaCCHUKH, YPOBEHb
3HAHWM, 103HaBaTEIbHbIE CIIOCOOHOCTH.
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FEATURES OF USING THE PROJECT METHOD IN DEVELOPING HIGH SCHOOL
STUDENT’S UNDERSTANDING OF PLANTS

Salybekova N.N., PhD, associate professor
Toizhigitova B.B., PhD, associate professor
Amangeldi Zh.M., 2nd year master’s student of EP 7M01507 «Biology»

Khoja Akhmet Yassawi International Kazakh-Turkish University

Annotation. This research aims to determine the effectiveness of project-based learning in
teaching the plant section to high school students. The results from the control and experimental groups
showed a significant increase in knowledge levels and interest in the subject among students in the
experimental group. Project-based learning enhances students' cognitive abilities and improves their
research skills.Project-based learningis a modern method aimed at developing students' active cognitive
activity.The article analyzes the theoretical foundations of project-based learning and the effectiveness of
its application in the discipline of biology.Models of project-based learning in the development of the
topic of plants are proposed, the role of students in the development of research skills is shown. The
author characterizes the place of the project method in improving the quality of knowledge, the possibility
of arousing students' interest and developing creative abilities. In addition, ways of forming a careful
attitude to nature by studying the biological characteristics of plants will be considered. The article
presents the advantages of the project-based learning method and effective ways to implement it. The
importance of using the project-based learning method in improving the biological knowledge of high
school students is emphasized. In addition, the problems that we face when using such approaches and
ways to solve them are discussed.

Keywords: Project-based learning, plant section, high school students, knowledge level,
cognitive abilities.
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Kopxoim Ama amvinoagel Kvizviiopoa ynusepcumemi, Koisvinopoa K., Kazaxkcman

Anparna. byn makanana OMONOTHsI MIOHIH OKBITY YAEPICIHAE OKYLIBUIAPBIH KBI3BIFYIIBLIBIFBIH
apTTHIpyaFbl WHHOBAIMSUTBIK SficTep TalmKbuiaHaabl. Kipicrie OerimMiHme MOHHIH Ka3ipri KOFaMmIarbl
MAaHBI3IBUTBIFBI, OHBIH FBUIBIMU 3€PTTE€Y MEH MPAKTHKAIBIK KOJIAHBICHIHIAFBl OPHBI JKOHE OKYIIBIIAP.IBIH
MOHTe JIETeH BIHTACBIH apTThIPYy KAKETTUIIr cumaTrTaiaabl. Makanama JocTypil OKBITY SJiCTepiMeH
CaJBICTBIPFaH/Ia, WHHOBANMSIBIK TOCULACPAIH THIMIUII, MbICajbl TreiMuduKamms, >X0OalbIK KOHE
MPOOJIEMANBIK OKBITY SJicTepi, MUGPIBIK pecypcTapasl MaiganaHy >KOIIapsl KapacTeipbuiaasl. Herisri
OeiMJe OKYIIBLIAPABIH SKCIEPUMEHTTIK 3epTTeyiepre OeJceH Il KaTbICybl MEH BUPTYaIIbl 3epTXaHanap
apKBUIBI IPAKTHKAJIBIK JaFAbUIAPbIH KB TACTRIPY Mocenenepi Tanganaasl. COHbIMEH KaTap, 9p oMICTIH
HeJarorvKaiblK TKIpHOeIeri KOJIAHBUTYbl HAKTBl MbICAIIAap apKbUIbl jadnenieHeni. KopbIThIHIbI
OemimM/ie MHHOBAIVSUIBIK SHICTEpAiH OuTiM Oepy camachlH apTTHIPYNarbl BIKMAIBI MEH OKYIIBLIApABIH
HIBIFAPMANIBUIBIK KaOUIeTTepiH JIaMBITYAaFbl OPHBI KOPBITBIHABUIAHAABL. Makana mefarorrapra OKy
YZICePpICiH KaHFBIPTY, OKYIIBUIAPABIH FHUIBIMHA OWJIAYBIH JKOHE MPAKTUKAIBIK MAFIbUIAPBIH SKETUINIpY
OOMBIHINIA YCHIHBICTApP YCHIHAIBL. 3epTTEY HOTHIKENEpi MEH YCHIHBUIFaH 9/IiCTEPIiH 3aMaHayn OiliM Oepy
TananTapblHa COMKec Kelyi Makaiaia HeTi3[emin, FEUIBIMU JdJelieMeNepMeH Konaay Tabansl. Makaana
YCHIHBUIFAH WHHOBALMSUIBIK OJIICTEp OKYIIBUIAPABIH TOHTE KBI3BIFYIIBUIBIFBIH apTTHIPYMEH Karap,
ONIapIbIH O3JITiHEH 3epTTey JKYPri3y JHaFbplIapblH Aa AaMbITyFa OareITTanFad. by Tocimaep 6imim Oepy
MPOLIECIH/IE OKYIIBUIAPAbIH OCJICESHAUIITIH apTThIPHII, IBIFAPMAIIBUIBIK JKOHE ChIHU Ojiay KaOuIeTTepiH
KaJIBIITACTBIPYFa YJIKEH MYMKIHIIK Oepemi. 3epTTey HOTWXKENIepl OMICTEPMiH THIMIUICIH HAKThI
MBICaJIIap MEH CTAaTUCTUKAIBIK AEPEKTEep apKbUIbl ganeneiiai. Ockl YChIHBICTAp HETI3iH/e Mearorrap o3
OKy oJicTepiH KeTUIHIpil, OKyIIBUIAPABIH  FBUIBIMH  KBI3BIFYIIBUIBIFBIH ~ apTTHIpyFa  JKaHa
TEXHOJIOTHSIIAP/IbI THIMJII CHIi3eIl. OMICTePAiH MPAKTHKAIBIK KOJJIAHbICHI MEH THIMJILIITI 3epTTeyJiepae
YKaH-)KaKThl Tajnanaabl. OCkl 9IICTEPiH HOTHIKENEpl 3epTTey MaTepruallAapbl apKbLIbl aHKbIH.

Tipexk ce3mgep: OuoJOTHs, WHHOBAIMSUIBIK oficTep, TeWMu(UKalus, KOOAJIBIK OKBITY,
WHTEPAKTHUBTI TEXHOIIOTHIIAP, OKYIIBUIAPIBIH KBI3BIFYIIBUIBIFGL, TAQPIBIK Kypangap.

Kipicne. buonorust nmoHi Kasipri 3aman Ou1iM Oepy >KyMeciHze epeKlle OpbIH aajbl,
ce0eb1 o1 TaOMFATTHIH KYMHUSJIApbIH allyFa, Tipi OpraHuU3MIEpAiH KYPBUIBIMBI MEH KbI3METiH
JKaH-)KaKTbhl TYCIHYr€ MYMKIHAIK Oepei. byl TakbIpbINTBHIH TaHJATYBIHBIH ce€0e01 — FhUIBIM MEH
TEXHOJIOTUSHBIH KapKbIH/IbI 1aMybl asChIH/a SKOJIOTUSIIBIK OLTiIM MEH JIeHCayJbIKKa, COHai-aK
OMOTEXHOJIOTHST MEH T'eHETHKa callalapblHa JIETE€H CYPaHBICTBIH apTybIHAA KaThip. COHBIMEH
KaTap, OKYIIBUIAPJBIH TIIOHTE JIer€H KbI3BIFYIIBUIBIFBIH apTThIpy 3amMaHayu OuriM  Oepy
MPOIIECIHAEC ©3€KTI Macesne OoJbIn TaObuIaael, ce0e0l MHTEPAKTUBTI KOHE WHHOBAIMSIIBIK
o/icTep apKbUIbI cabaKTap KbI3BIKTHI 9pi MPAKTUKAJIBIK MaFbIHara ue 00Jaabl.

3epTTeyAiH HEri3ri MakcaThl — OHWOJIOTHSI TIOHIH OKBITY YJIEPICIHIE WHHOBAIUSIIBIK
omicTepai KOJJAHYAbIH THIMIUIIMH aHBIKTAy KOHE OJIApJblH OKYLIBUIAPABIH  FHUIBIMU
13/IeHICTEPIH bIHTANAHABIPYAAFhI poeiiH 3epTTey. COHBIMEH KaTap,TOMEH/IET1/Iel MiHAETTepre ue:

- locTypii %oHe HHHOBAIMSUIBIK OKBITY 9IICTEPIiH CabICTHIPY;

- OKyIIbUIapI6IH TIOHTE JIETEH KbI3BIFYIIBUIBIFBIH apTTHIPY KOJIAPHIH aHBIKTAY;

- ToxxipuOenik 3epTTeynep KYprisy sKoHe aJbIHFaH HOTHXKeNep/l Tajnay;
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- Hotmwxenep HeTi31HE eAaroruKaiblK YCHIHBICTAP d31pJey.

'umoTe3a: MHHOBAIMSUIBIK OICTEP/i KOJJAaHY OKYIIBLIAPJBIH OWOJIOTHS IOHIHE JIETeH
KbI3bIFYIIBUIBIFBIH  apTTHIPBIN, OJIApJAbIH OLIIM camachlH JKOHE MIBIFAPMAIIbUIBIK —OMay
KaOineTTepin  alTapiblKTail  skakcapraabl. JKYMBICTBIH ~ MaHBI3ABUIBIFBI  —  3aMaHayd
MEeAaroruKalblK olICTEP/Al €HTi3y apKbUIbl OOoJaIlaK YPHAKThIH FBUIBIMU JJI€YETiH apTThIPYFa,
OuriM Oepy TPOIECIH KETUINIPYre JKOHE KOFaMAAFbl DKOJIOTHSUIBIK CAaHAHBI KAJBINTACTHIPYFa
yJiec KOCYbIH/IA.

by makanana 3amMaHayd TEXHOJOTHSUIAPIBI KOJJAHY JKOHE MEKTEN OKYIIbUIAPBIH OKY
yAepiciHe OelceHai KaThICThIPY HETI31HJE OKYIIbUIAPABIH OMOJOTHS MOHIHE KBI3BIFYIIBUIBIFBIH
JAMBITYIBIH THIMTI 9AICTEPl KapacThIPHLUIFaH.

3epTTey MaTepuaaapbl MeH dicTepi. 3epTTey OaphICBIHIA OKYIIBLIAPABIH OUOIOTHS
MOHIHE JIETCH KBI3BIFYIIBUIBIFBIH  apTTBIPyFa OAarbITTAIFAH WHHOBAIMSUIBIK — OMICTEPIiH
THIMJAUIITIH ~ aHBIKTAy YINH TEOPHSUIBIK,OMIIMPUKAIBIK JKOHE CTATHCTHKAJIBIK OMIICTEp
Tai1aIaHbLIbI.

1. Teopusinblk omictep: FhUIBIMHU-TIEArOTUKANIBIK KOHE MCHUXOJIOTHSUIBIK oJe0ueTTepIl
Tangay; VIHHOBaIMSUIBIK OKBITY TEXHOJIOTHMSUIAPBIHBIH —epeKIIeNikTepin 3epaeney; Oky
Oarapiamanapbl MEH CTaHJapTTap/Ibl capanrtay.

2. DMIMPUKAIBIK 9/IiCTEp PETiHAe cayalHama, OaKpliay, CyKOaT )KoHE TeCT KOJAAHBUIIBI.

3. CTaTUCTUKAJIBIK 9JIiCTED

3epTTey HOTHKEIEPiH TajAay. 3epTTey HOTHXKeJIepl MHHOBAIMSUIBIK OKBITY SJICTePIHIH
OKYIIBLIAP/IbIH OEJICEHAUTIN MEH HIBIFapMalIblIBIFBIH apTTHIPATHIHBIH KOpCeTTi. IHTepakTuBTI
Kypaimap MEH BHPTYyaJIAbl 3€pTXaHalap apKbpUIbl KypAedi OWOJOTHSIIBIK — YFBIMIAPIbI
MPAKTUKAIBIK TYPFBIIa MEHI€PY OKYIIBUIAPABIH Y3aK MEp3iMJIi €CTe CaKTaIyblHa BIKIAT €Tel.
Bonamrakra OMOIOTUSHBI OKBITY/Ia 3aMaHayH TEXHOJIOTHSJIAP/bl KEHIHEH KOJIJaHy YCBHIHBIIAIBL.
Myranimaepre AR/VR, reiimudukanus, STEAM omictepi OoiibiHIIA KociOM OUTIKTLIIK
KYpPCTapbIH YUBIMIIACTHIPY KaXKeT.

Buonorusinbl OKBITYABIH A3cTYpJi daicrepi. JlocTypni omictep kebiHece MyFamimre
OarbITTAIFaH KOHE KeJleCl KOMIIOHEHTTEPre CyHeHe/Il:

- Jlexuus Heri3iHAEri OKBITY MEH OKYJBIKKa HerizgenreH OiuniM Oepy: Myramim cabak
Ke3iHAe (akTuiep MEH TYCIHIKTepJl >KeTKi3edl, OKyIIbUIap jkazlamia Typae >Kasblll, KeHiH
OKYJIBIK MaT€pUAIIbIH KalTasar OKU/IbI,

- KyppuieiMel 3epTxana Toxipudenepi: OKymbuiap 1MCCeKLNs, XUMHSUIBIK TECTTEP JKIHE
OakpLIayabl  SKCIEPUMEHTTEP CEKiJl MPAKTUKAIBIK OpEKeTTep/li 3epTXaHa OpTachIHIA
OPBIHIANIBI.

byn omicrep Heri3ri yFeIMAAapAbl JKYHenl Typle JKeTKi3yll KaMTamachl3 erce e,
OKYHIbUIAP/IbIH O€JICeH Il KAaThICYbIH HIEKTEeYyl MYMKIH OHE MacCHBTI OUTIM aiyFa ajbll Kemyl
bIKTEMA [3].

1. BuosiorusiHbl OKBITYAbIH WHHOBALMSJIBIK JaicTepi. VHHOBaUUANBIK oicTep
OKYIIBUIAPJIBIH BIHTHIMAKTACTBIFBIH, CBIHU OWJIAYBIH JKOHE HAKTHl OMIpAETi Karmaiiapra
KOJIJaHy KaOiJeTiH apTThIpyFa OarbITTalFaH. byFaH keneci ofic-Tociiaep Kipenui:

CypanbicKa HerizaejreH :xdoHe mnpoodJjemMara HerizaeareH OKbITy: OKymibuiap o3
CYpaKkTapblH KaJbIITACTBIPBIN, IKCHEPUMEHTTEP/I KOocmapiamn, OWOJIOTHUSAIBIK KYOBUIBICTapIbl
TOIITIEH HEMECE KEKE 3EPTTEHII.

Kobaabik okbiTy (PBL): DKOJOrHAibIK 3epTTEysiep HeMece JAEHCayJblK Macenenepi
CHSIKTBI HAKTBI OMipJIerTi ko0ajap apKbUIbl OKYIIBUIAD TEOPHSUTBIK YFBIMIAPABl MPAKTUKAIIBIK
kKarmaiima KongaHajael.buonorusma Oy obamap SKEprilikTi JKOXyHenepai 3epTrey,
OCIMJIIKTEpAl ©cipy HEMece DOKCIEPUMEHTTEp JKYPri3y CHSKTHI TalchblpManapibl KaMTYbl
MYMKiH. TONTHIK KYMBIC OKYIIBUIAPJABIH 63 OUTIMIEpIH HEeNeHYTe BIHTATAHIBIPAABl KOHE OKY
MpoLIECiHE JKayalKepIIUTIKIIeH KapayFa MyYMKIHJIIK Oepei.
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udpabik KoHe BUPTYAJAbI Kypajagapabl KoJjaaHy: Bupryannsl 3epTxananap,
keHeltinreH (AR) skxone BupTyamasl (VR) cumynsmusuiap apKbpUIbl OKYIIBUIAP Kayilci3 jKOHE
KaliTaJlaMa SKCHEPUMEHTTEP JKYprize anaapl. TeXHOJOTHUSHBIH JaMybl OiIiM Oepy omicTepiH
e3repryre MYMKiHIIK Oepexai. BupTyannsl 3eprxaHanap, WHTEPAKTHBTI CUMYJISIMSIAD KOHE
OuTiM Oepy KOChIMIIAJIAaphl OKYIIbIJIapFa OMOJIOTHSIHBIH HETI3/IEpiH TOKIpUOE Typle 3epTTeyre
MYMKIiHIIK Oepemi. Mpicanbl, BHPTyajabl JUCCEKLUUsIAp JKOHE ajaM JICHECIHIH HeMece
akoXxy#enepain 3D Mozaenbaepi AOCTYpII IICTEPAl aJIMacCTBIPHIN, OKY YAEPICIH KBI3BIKTHI opi
K300 yIIBIIBIKKA TOJIBI €TE/II.

leiiMmuukanus skoHe HHTEPAKTHUBTI Budyajm3amusi: OWbIH djeMeHTTEpiH (ymai
Kyieci, JnuaepOOpATap, IIAKBIPYJIap) JKOHE KBI3BIKTBI ~ MYJIBTHMEIUSIIBIK  KOHTEHTTI
(aHMManuUsIap, CEKETTEP) €HI13y aOCTPAKTThl YFBIMAAPIbI TYCIHIKTI 9pi KbI3BIKTHI eTei [1].

3epTTey AaFABLIAPBIH KAJBINTACTBIPY. MEKTeN OKYyIIbIIAPBIHBIH FEUIBIMU-3EPTTEY iC-
OpEKETIH JaMBITY OJIapAblH OMOJIOTHSA TOHIHE JIET€H KBI3BIFYIIBUIBIFBIH apTThIPyFa Ja BIKHAI
ereni. MyramiMaep OKYIIBUIAPIBl OJIMMIHMANANApFa, FBUIBIMH KOH(EpEHIUsUIapFa JKOHE
KapbICTapra KaTbICyFa BIHTaJNaHAbIpa ajaabl. Mbicanbl, «TBIHAWTKBIITAPABIH ©CIMIIKTEPIiH
OCyiHEe 9ocepiH 3epTTey» TaKbIPBIOBIHIAFEI MEKTENTEr1 FHUIBIMHU K002 OKYIIBIHBIH 3epPTTEYACTI
QIIFaIIKbI KaJIlaMbl 0OJTybl MYMKIiH.

OxpITyABl Aapajiay. OpOip OKyIIbl Oiperell »oHE OKyFa >KeKe KOe3KapacTbl KOJIJaHy
[IOHTe JIETe€H KBI3BIFYIIBUIBIKTBI alTapibikTail aptThipaasl. EdmModo nemece Moodle cuskror
OHJIAWH OeWiM/IeNTeH OKBITY IIaTGopMaIapbiH MakgalaHy MyFalliMepre OKYyIIbIIapFa OJap IbIH
OlliM JeHreisiepi MeH KbI3BIFYIIBUIBIKTAphIHA COWKEC KeJeTiH TarchipManapasl Oepyre
MYMKIHJIIK Oepei.
MOHIH

Buonorus OKBITYy/la ~ MHHOBalMSJIBIK  OMICTEpAIH  TUIMIUINIH  IIETel
TOXipubenepiHeH OaiikaysIMbI3Fa Oonazasl (1-kecre):
1-kecte — LleTennik To:Ripudenepaeri HHHOBANMAIBIK JTicTEp
No En KongaHpLaTeIH OJIICTIH CUIIATTaMAaChl Hepexkes
QIC-TACLI
1 2 3 4 5
1 | AKII (USA) | Active WurepakTuBTi cabakTap, TONTHIK Armbrusteretal
Learning, xobanap, MyabTUMeHabK Kypamaap | (2009); Wood
Gamification MEH TeiMu(pUKAIUS OKYIIBLITAPIBIH (2009)
OeJICeHUTITIH apTTHIPHIII,
HIBIFAPMAIIBIIBIK OHJIay bl )KOHE
poOieManapapl ety KaoieTin
JIAMBITYFa BIKITIAJ €TE/Ii.
2 | YueiOputanus | Virtual HdoacTypiti IMCCEKIUSHBIH OPHBIHA “Ice lollies and
(UK) Dissection, BUPTYaJI/IbI 3epTXaHaiap, HuQPIIbIK shadows”
Interactive CHUMYJISLIUSIIAP JKOHE HHTEPAKTUBTI
Lessons JopicTep KOJIaHbLIab, Oy (The Times, 2024);
OKYIIbUIAPFa aHATOMHMSUIBIK NSTA, NABT
KYPBUIBIMIAP/Ibl TEPEH MEHIepyTe
JKOHE IOHT€ JIET€H KbI3bIFYIIBUIBIKTHI
apTTHIPYFa MYMKIHJIIK Oepe]ti.
3 | Cunranyp Problem-Based | RepublicPolytechnic-ne 6apibik Republic
(Singapore) Learning (PBL) | numimomablk KypcTapaa TOJBIK Polytechnic;pecmu
enrizired PBL opici okymbutapislH | OKy Oaraapiiamachl
HaKThI OMipJIeTi MoceeIep/i melryre,
TONTHIK BIHTBIMAKTACTBIKKA JKOHE 03
OeTiMeH i3JIeHiC XKYpri3yre
BIHTAJIAHYBIHA BIKITAJ STE/II.
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1 2 3 4 5
4 | Kanana Inquiry-Based KanamaspIk MeKTenTep MeH Inquiry-based
(Canada) Learning, YHHUBEPCHUTETTEP/IC OKYIIbLIAp approaches in
Project-Based HHTEPAKTHBTI 3€PTTEY MEH JKO0ATBIK Canadian schools
Learning OKBITY apKbLJIbI FBUIBIMU Macenenepai | (MbIcaibl, apHaibl
MIEIIyTe, TEPEH YFbIMIAPIbI 3epTTey Kobanapsl
MEHIepyTe JKoHe 03 OeTiMeH 3epTTey YKOHE TOKIpUOEITiK
KYprizyre yipeHeni, 0yJ1 onapabsiy Oarapnamanap)
FBUTBIMU 137ICHICTEPiHE YIIeC KOCAIbI.
5 | Ascrpanus Blended ABCTpanusaarbl OKy OpbIHIAPbIHIA ABCTpaITHsSHBIH
(Australia) Learning, apanac oKpITy afictepi (omnaiid xxone | Next Generation
Flipped Oerme-0eT cabakTapAbIH yiaecimi) Science Standards;
Classroom OKYIIBIIAPBIH MaTepHAIIBI TYCIHYIH | 3epTTey

JKoHe 030eTiIMEH YHpeHY AaFAbUIaphlH | MaKaJlainapbl
JaMBITYFa BIKIAJ €Tei, COHBIMEH
KaTap NMPaKTHKAIBIK KOHE
WHTEPAKTHUBTI cabaKTap apKbLIbI
KBI3BIFYHIBUIBIKTBI aPTThIPAAbI.

6 | OunngHoug Collaborative OunnaHAUSHBIH Oi1iM Oepy Kyiteci DOUHITHIUSHBIH
(Finland) Inquiry-Based OKYIIbUIAPFa TONTHIK 3€PTTEY MCH OiiM Oepy
Learning BIHTHIMAKTACTHIKKA HET13/IeTTeH pedopManapsl MeH
ozicTepAi KeHiHeH KOJIIaHaabl, Oyt XaJBIKaPaJIbIK
OJIapZbIH ChIHH Oifnay, Oaranay
[IBIFAPMAIITBLIBIK JKOHE 03 OeTiMeH 3epTTeynepi

oiiiay KaOilneTTepiH JaMbITyFa,
COHJIali-aK ITOHTe JIeTEH BIHTAChIH
YKOFapBUIATYFa BIKIAJT €Te/i.

2. ORymbLIAPAbIH KbI3BIFYIIBLIBIFBIH APTTHIPYFa 0ArbITTAJIFAH WHHOBALUSIBIK
dnicrep. OKymbLIapAbIH OMOJIOTHS TTOHIHE KbI3bIFYIIBUIBIFBIH apTThIPY YILIIH OKBITY 9/ICTEPiH
OJIaH opi IMHAMMKAJIBIK >KOHE HAKThl eMipMeH OalaHbICTBIPBUIFaH €Ty KaxkeT. MyHzaa keneci
CTpaTerusiap KapacThlpblUIabl:

HNuTepakTuBTi canabIK miaargopmanap: Bupryanasl 3eprxaHanap MEH CUMYJILUSIIAP
OKYIIBLJIapFa OHJIAIH 3KCIIEPUMEHTTEP JKYPrizyre MyMKIHJIIK Oepei.

Oxura 0asiHIAy JKOHe HAKThI eMipJlik KoHTekceT: Cabakrap/ia oHriMesey JIeMeHTTepi
HeMmece OMOJIOTUSHBIH KYHIENIKTI eMIpMeH OalllaHbIChl KOpPCETLICE, OKYIIbLIap MaTepUaaIMeH
Keke OaillaHbIC OpHATAAbI.

TonThIK ’K9He BIHTBIMAKTACTBIKTA OKBITY: TONTHIK >k00ajap MEH TaJKbUIaysap
OKYHIbUIAp/Ibl O€JICeH/1 KaTbICyFa BIHTANAHIBIPHIN, ©3apa MiKip aJMacyabl AaMblTaibl.Mbican
peTiHAE SKOJOTMSUIBIK NUpaMuja OOHBIHIIA BUPTyalJbl 3€pTXaHAa CUMYJSLUSACHIH alTyFra
O6omanel. SIFHH, opra MekrenTepAe Ouonorus cabarbiHaa MyraniMm  “Labster” yceinraH
BUPTYalJlbl 3€pTXaHa CHUMYJSIIMSCHIH €HI13€ OTBIPBIN, HKOJIOTHUSIIBIK MNHpaMuia KYObUIBICHI
3eprreneni. byn cumymnsusina:

HNurtepakTuBTi 3eprrey: OKymIbUIap 3HEPrUsl K631 MEH MNOMYNSIHS KeJeMi CHSKTHI
allHBIMANBIIApABl  ©3TepTil, AKOXKYHeneri opOip TpodUKaIbIK ACHrelae SHeprusHbIH Kaian
a3allaThIHbIH KOpe aJlafbl.

Kenea kepi OGaiinanbic: OKymbuiap mapaMmeTpiepli ©3repTKEH CalblH, CUMYJISAIIHS
HaKThl YaKbITTarbl BU3yas/bl Kepi OailnaHbic Oepeni, TEOPUSIIBIK YFBIMIAPABI MPaKTHUKAIBIK
KOHE BU3YaJbl Typ/le OCKITEII.

bInThIMaKTacTBIKTA cypaHnbic: [llarpiH TonTapaa )KyMbIC iCTeH OTBHIPBIIN, OKYILIbLIAp 63
HOTIDKETIEPIH TaJKbLIam, OpTYpJi CIEHApUIIEepAl CaJbICTBIPBIN, 3KOKYHEAeri SHEepPrUsiHbIH
Oepiyic THIMIUTIT Typajibl KOPBITBIHBLIAP IIBIFapaabl. Byl HHHOBALMSIBIK TOCIT OKYIIBLIAPABIH
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TeK YFBIMIApAbl TEpPeH MEHrepylH FaHa KaMTamachl3 €T, COHJai-aKk MaTepHaIIbl
JTUHAMUKAJIBIK, MPAKTUKAIBIK KOHE Kayilci3 opTafa 3epTTey apKbUIbl OJApJbIH BIHTACHl MEH
KBI3BIFYIIBUIBIFBIH aPTTHIPABL. J[oCTYpii Ma3sMYH/IBI KETKI3y 1l MHHOBAIMSUIIBIK, TEXHOJIOTHSIMEH
KOJIJJay KOPCETIJIETIH OpPEeKETTEPMEH YHIIECTIpe OTBIPHIN, OHOIOTHS MOHIH OKBITYIIBUIAP OYTiHTI
OKYIIBLIAPIbIH OPTYPl KKETTUNIKTEPIH KaHAFaTTaHIbIPATBIH, opi THUIMII, 9pi KBI3BIKTBHI OKY
OPTAaCBIH KAJBINITACTHIPA AJIATIBI.

3. OkymbLIapAablH ~ O€eJICEHAIIrI MeH  IIbIFAPMAIIBUIBIFBIHBIH  apPTYhbI.
WMHHOBaIMSUIIBIK OKBITY TOCImepi (MbICalibl, TeMH(UKAIUS, KO0ATBIK OKBITY, HHTEPAKTUBTI
MYJIbTUMEIHAIIBIK Kypajaaap KoHe MOOWIBIlI KoJiaHOamap) OKyIIbUIapIbIH cabakka OenceHIi
KaTBICYbIH KOHE IIbIFAPMAIIbUIBIK MACeNeIepAl memy KaOuleTiH alTapibIKTail apTThIpaThIHbI
aHbIKTaIAbl. Mpbicasbl, 2024 KbUIBI KYpri3uireH Oip 3epTTey OKCIEPUMEHTTIK TOMTHI
(MHHOBALMSIIBIK S/IiCTEp KOJJAHBUIFAH) ASCTYPJIL JEKIHs SJICIH KoJJaHFaH Oakpuiay TOOBIMEH
CaJIBICTHIP/IbI. DKCIIEPUMEHTTIK TONTHIH OpTaiia TeCTTik 0amibl 17.64-ten 21.55-ke aeiin ockeHi
JKoHe OyJI e3repic CTAaTUCTHKANBIK MarbiHara ue ekeHuiri (p < 0.001) momemmenmi. [12].
Conpimen katap, Wood (2009) 3epTTeyiH/ie MHHOBALMSUIBIK SHICTEp OKYIIBLIAPBIH TIYEICi3
oiiylay KaOiJIeTiH JKOHE >KOFaphl JICHTeH/Ier] MbIFapMaIlbUIBIKTEI TaMBITYFa BIKIAJ €TETiHI aTamn
KOPCETUIII.

MHHOBAIMSUTBIK 9TICTEp OKYIIBUIAPFA a0CTPAKTTHI TCOPHSUIBIK YFBIMIAPIBI TPAKTHKATBIK
ic-opekeTTep MeH HHUQPIBIK CUMYISLIUSATIAP apKbUIbl OCKITYIOIH THUIMII >KOJBIH YCBHIHAIBI.
Mpeicanbl, HWHTEPAKTUBTI ayauo-BHAEO cabakTap MeH MOOWIBII KoJjaHOamap apKbLIbI
«OKOJNIOTUSIIBIK TUPAMUIAY TaKbIPBIObI TYCIHIIPUITeH e, OKYIIbLIAP TEOPHUSIIBIK OLTIMA1 HAKThI
TOXiprOe apKbUIbl 63 OeTiMEeH KolmaHyAbl YipeHeni. byn Tocinm marepwanabl TepeH TYCiHyre
JKOHE Y3aK Mep3iM/Ii ecTe cakTayFa bIKnani erefi (1-cyper).

o a0rmunns osur Ty minon s atierepl

Oxymaapinm Teopustamax Gitivad Enoaormn panine aeren
Geacen abalel men HPANTHRRILK Tosdpubesen WL ST Y IR RN
AL PR T B Gipleripy WOTAPLTRY b

Nuasorpa g vawipnie

AR rn orcisbren seproey (Armbroster of sk, 2009); «CBE - Life Sciences Educations sypraanmim
sadiverine caliee, unTepmcrnntt oMY ACTEP! R IAARPUN BINEE 101N KO IKEPECR MEN 0KY
A THACICPIN ARRCAPT T,

Comrnny prest vsdpube: Seprseyep men sescren aschwabalyinin smasivertepi Soltumma, PBL anlcl
ORY MR i et b e | soceaerepul mensyte eren i blie rrepli ap TP, T K KyMLIc ren
srepiic il oxury npacka s Teopis e SLabvol npax rkaax tondpudesen Gipheripeni

Yonebpuranos raelpnbeck: 2024 winarn «lee lollies and shadows: how teachers hope to make science equals
s st et (e Thones ) Wonedgpm rmammaiennn R/ sy MO CTIIER MEKTCITepae i repaktnnt
wane radpnbeali cabacrmpant enrbsy apsniin STEM namaeplive, omnn bole Guosormues teren
WAL Y IR aprrnapy ke rricie aran orid,

Hunonn s atierep okyimsanspisin Seacenbaiving . reopmann Gty npasxcrmaaan voad pabesen
Gipicripin, Hroonmm Hamine 1eren Ky LGRS RPa I,

1-cyper — BroJIorusiHbI OKBITYIbIH HHHOBALMSIIBIK dicTepi
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VIHHOBaIMANIBIK  OKBITY OMICTEpl, JAQCTYpJ JIEKIMsIFa KaparaH[a, OKYLIbLIAPAbIH
OWoNoTvsl TOHIHE JITEH  KbI3BIFYIIBUIBIFBIH  ANTApJIBIKTail  apTTBIpajbl.  3eprreyiep
KOpPCETKEeHIeH, TONTHIK >k00anap MeH Hu(PIbIK Kypajaaapabl NaiianaHy OKYIIbUIApbIH IOHIe
OenceHai Ke3KapachlH KaJbINTACTBIPBIN, OJIAPJABIH MOTHBALMACHIH apTThIpaabl. byn esrepic
OKYUIbUIAPJBIH aKaJeMMsUIBIK KOPCETKIIUTEepiHIH JKakcapyblHa >koHe Oosamakra STEM
caJlaJlapbIH/1a )KYMBIC iCTeyTe JIereH bIHTaHbIH apTyblHa CENTIriH Turizeni [14].

CuHramyp Heri3iHae ajblHFaH HOTHXKeNep KOpPCeTKEeHJIeH, WHHOBALMUIBIK JicTep
OKYIIBLIAP/ILIH cabaKKa OeJICeH I KaThICYBIH, MIBIFAPMAIIBLUILIK KaOLIETTePiH jKOHE CHIHU Oiiay
JICHIeiiH alTapibIKTail apTThIpaibl. DKCIEPUMEHTTIK TOoNTapja KOJIJaHbUIFAH ayAHO-BHEO
cabakrap, HHTEPAKTHBTI CUMYJIALIUSIAP, TONTHIK >ko0anap MeH MOOHMIIBAI KoaHbanap 1acTypai
JIEKIMS OMIICTEPIHECH OJJICKaia >KOFapbl HOTIDKENIEpPre KOJ JKETKI3TeHIH nonenneni. MyHnai
TOCUIZep OKYWIbLIApABIH 63 OeTIMEeH Macenenep/i Hiemyre, skaHa Hiesulap KaJbIITacThIpyFa
JKOHE TOXKIpHOEIiK TYpFhIIaH OlTiMaepiH OeKiTyre MyMKiHIIK Oepei.

CoHbIMEH KaTrap, WHHOBALUMSUIBIK OAICTED TEOPHSUIBIK  OUTIMAI  MPaKTHKAJIBIK
ToxipuOemen THiMAlL Oipiktipeni. MHTepakTUBTI Kypannap MEH BUPTYajabl 3epTXaHajap
apKbUIBl OKYIIBUIAp KYypAeni OWONOTHSUIBIK YFBIMAAPABI HAKTHl OMIPIIK JKaFaaiiapMeH
OailaHBICTBIpa OTHIPBIN, MaTEpUaAbl TEPeH MeHrepeli. byn oky mpolieciHiH y3aK Mep3iMal
€CTe CaKTalyblHA XOHE aJbIHFaH OUTIMII HAKThl MOCENeNepi MIemryne KOoJnaHy KaOileTiHiH
apTyblHa BIKNad eTeni. XaiblKapaiblK 3eprreyiep, ocipece AKIl-ra sxone Eypomnana
JKYPTi3UITeH JKCIIEPUMEHTTIK 3epTTEYJep, OCBIHIAN OMICTePAiH OKYNIBLIAPbIH aKaJICMHSIIBIK
KOPCETKIIITEPIH ’KaKCapTaThIHbIH, COHBIMEH KaTap IOHI€ JETeH KbI3bIFYLIBUIBIKTBI aPTTHIPHIIL,
cryaentrepain  Oomamakta STEM camanmapeiHa KbI3BIFYIIBUIBIFBIH ~HBIFAUTYFa CENTITiH
TUTI3€TIHIH KOPCETTI.

¥neioputanuss MeH CHHramyp CHSAKTBI eNjepJe WHHOBAIMUIBIK OAiCTepai KEeHIHEH
KOJIJaHy HOTHMJKECIHJIe, OKYIIbUIAPbIH OMOJIOTHs IOHIHE JIEre€H KbI3bIFYLIBUIBIFBI MEH BIHTAChI
€/19yip JKOFapblUIaFaHbl aiikeIH. MyHIall oicTep OKyIIBUIApFa TEK TEOPUSIIBIK OiTiM Oepin KaHa
KOlMal, OHbl MPaKTHUKAIBIK OpEeKeTTep apKbpUIbl OeKiTyre, coHpaii-ak o3 OeTiMeH i3/eHic
Kyprizyre MyMKiHAIK Oepeni. Kazakcranmarbl ToxIpuOeNiK 3epTTeyiep 1€ HWHHOBALMSUIBIK
ozicTepai KOJAAHYIBbIH JASCTYPJl OICTEPMEH CaJbICTBHIPFaHJa TUIMIIpEK HOTHXe OepeTiHiHe
HycKayJa, OyJ1 611iM Oepy KyieciH »eTulipy OarbIThIHa MaHbI3/Ibl KaJlaM O0JIbII TaObLIabI.

Ocbl TYXbIpbIMJapFa CyleHe OTBIPBII, MaKaja/ia KeJleci KOPBIThIHbLIAP JKacallbl:

1.OkyubIapaplH O€JICEeHAUIIN MEH HIbIFapMallbUIbIFbl apTaabl. IHHOBALUMAIIBIK JIiCTED
OKyHIbUIAp/bl cabakka OelceHAl TapTyFa, TONTHIK )KYMBICKA BIHTAJIAHBIPHII, IIBIFAPMAIIbUIBIK
oilayapl JaMbITyFa MYMKIHAIK Oepemi. by o3 Ke3eriHae OKyMIbUIapIbIH Mocenenepal
HIenTyieTi KabiIeTTepiH apTThIPBII, CBIHU OMIIayAbl KeTUIIIpe/i.

2. TeopusiibIK O171iM MEH MpaKTHKAIBIK TOKipuOe THIMII yineceni. IHTepakTUBTI ayauo-
BHUJIEO cabakTap, BUPTYabl 3epTXaHajap *oHE MOOWIBAI KoJgaHOalap apKbUIbl OKYIIBLIAP
abCTpaKTThl YFBIMJApJbl HaKThl ToXipuOe Heri3inae yHpeHeni. byn omic oKymbLiapibiH
YFBIM/IApABI TEPEH TYCIHYIHE JKOHE Y3aK MEp31M/Il €CTe CaKTayFa bIKIAaJl eTeIl.

3.IToHre nereH KbI3bIFYHIBUIBIK >KOFapbulaiiabl. OKyIIbUIAp WHHOBALMSIBIK, OKYILBIFA
OarpITTAIFAaH OMICTEPIi KOJJaHFaH Ke3/le OWONOTHs TOHIHE JCTeH KhI3BIFYIIBUIBIFEI MEH
MOTHUBAIMSACH! €719Yip apThIll, OJapAbIH aKaJIeMHUSIIbIK HOTHXKENIEpl kKakcapaabl. XallbIKapaslbIK
ToXipubenep KepceTkeHaen, MyHaal onictep cryaeHTrepaiH Oomamakra STEM cananapsina
JIeTe€H YMTBUIBICHIH HbIFAHTa bl

KopbITbiHABI. VHHOBaIUAIBIK OKBITY 9MICTEpPIH OHMOJOTHS MOHIH OKBITYy/Aa KOJIaHY
HIeTET/IIK ToXKipuOenep Heri3iHAe THIMAUTIKKE KON JKeTKizedi. bys omicTep OKYIIbLIAPABIH
OeNnceHAUNrl MEH IIBIFapMAIIbUIBIFBIH  apTTBHIPBIN, TEOPUSUIBIK OUTIMAI  MPaKTUKAJIBIK
TOXIpUOEMEH YHIIeCTipyTe, 9pi IOHTe JIET€H KbI3bIFYIIBUIBIKTHI dKOFaphlIaTyFa CeNTIriH TUTI3edl.
AKUI, ¥ns16puranusi, CuHranyp »oHe 6acka enaepieri 3epTreyjiep HHHOBAIMSUIBIK 9/1ICTEPIIH
OimiMm  Oepy camachlH apTTBIPHIN, OKYIIBUIAPJABIH  YFBIMAAPIABl TEPEH  MEHIrepyiHe,
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IIBIFAPMAIIBUIBIK OWMJIaybIHA JKOHE ©3 O€TIMEH 3epTTey XKYprizy KaOUIeTiH NaMbITyFa YJIKEH
BIKIIAJl €TETIHIH pacTaiiapl. MyfaniM OKy YpZAICiHIEri Herisri TyiFra Oonbln Kana Oepeni.
MyfaniMm Tek OiniM Oyyiarbl FaHa €MeC, COHBIMEH KaTap IIOKIpTTepai Oaypar anaTblH
MIa0BITTAHABIPYIIBI  OONTybl KepeK. 3aMaHayd oficTep MyFaliMHEH OeJlceHIi OuriM amynsl,
TEXHOJIOTUSTHBI KOJIAHYIbI KOHE MKEMIITIK TAHBITY IbI TAJIAIl CTE/l.

MexkTen OKYIIBUIAPBIHBIH ~ KBI3BIFYIIBUIBIFBIH  TYABIPY/a OWOJIOTUSHBI  OKBITY/IBIH
WHHOBAIMSUIBIK O/IiCTEPi MaHBI3MbI POJ aTKapaabl. THTEpakTHBTI TEXHOJIOTUSIIAP/BI, KOOAIBIK
opekerTepAi, relMu(UKaUsIHBl JKoHE Oacka TocuIIeplai KOJNJaHy MaTepUaiabl KaKChl
MEHIepyre FaHa eMeC, COHBIMEH KaTap ChIHU OWJIayJibl, 63 OCTIMEH JKYMBIC iCTEY JKOHE 3epTTey
JaFBUIAPBIH JaMBITYFa BIKMAJN eTefdi. byt omicTepai eHrizy MmyraniMaepAiH KociOu TailbIHBIFbIH
Tajan eTei, Oipak HOTHKE KYMCAIIFaH KYII-)KIrepi akTau Ibl.

OcBI TYKBIpBIMIAPFA CYHEHE OTHIPHIT, KeJIeCl KOPBITBIHBLIAD KACAI/IBI:

- OKymibLIapabIH O€JICEHITITT MEH IIBIFApMAIIBUIBIFBI apTaabl. IHHOBAIIUSIIBIK SiCTED
OKYIIbLIAP/IbI cabakKa OeJICeH Il TapTyFa, TOMTHIK dKYMBICKA BIHTATAH/IBIPHII, MIBFAPMAITBLUTBIK
OJIay/Ibl TaMBITA/IbI;

- Teopusnblk OUTiM MEH TpPaKTHKAIBIK ToKipuOe Tuimai yineceni. HHTepakTHBTI
Kypajgap apKbUIbl OKYIIbLIAp aOCTPaKTThl YFBIMIAP/bI HAKTHI TKIPpUOE HETI31HIIE MEHIrepe,
OYJ1 YFRIMIAP/IBIH Y3aK MEP3iM/Ii €CTe CaKTaTybIHa BIKITAJ CTe/I;

- IloHre AereH KbI3BIFYIIBUIBIK KOFApbUIalibl. VIHHOBAIIUSUIIBIK, OKYIIBbIFa OaFrbITTAJIFaH
omicTepAl KOJJaHFaH Ke3/Ie OKYIIBUIAPABIH TOHTE JETeH KBI3BIFYIIBUIBIFBI MEH MOTHUBAIIHSICHI
enoyip aptazbl.OChl 3epTTEy HOTHIKEJIEpl HET131HAe MMeJarorrapra oKy YAEepiCiH JKaHFBIPTY KOHE
OKYIIBUIAPJBIH FBUIBIMA  OWJIAybIH, MPAKTUKAIBIK JTaFIbUIApPBIH  apTTBIPY MaKCaThIHIA
WHHOBAIMSUIBIK QIICTEP Il KEHIHEH KOJIJIaHY YChIHBLIA/IbI.
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NHHOBALIMOHHBIE METO/bI ITPUBJIEYEHUSI THTEPECA YYUAIIIUXCS B TIPOLIECCE
OBYYEHMUS BUOJIOT'UA
Capro6aii I.M., maructpast 2-ro kypca no OIl 7M01517 — buonorus
Anyap6exoBa I'.A., maructpast 2-ro kypca o OIl 7M01517 — buonorus
Kypman6aes P.X., kannmuaat OMOIOrHYECKUX HAYK, ACCOMMMPOBAHHBIN TIpodeccop
Kwvizvinopouncxuii ynusepcumem umernu Kopxoim Ama, e. Kvizvinopoa, Kazaxcman
A”HOTanusi. B 1aHHOM cTaThe paccMaTpUBAIOTCS HMHHOBALMOHHBIE METOJbI IOBBIIICHUS

MHTEpeca yJaluxcs K mporeccy o0yueHust Ononornu. Bo BBeIeHNN OMHCHIBAETCS BAKHOCTD IIpeIMeTa B
COBPEMEHHOM OOIIeCTBE, €r0 POJib B HAYYHBIX HCCIENOBAHMIX M MPAKTHUYECKOM MPUMEHEHUH, a TaKXKe
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HEOOXOTUMOCTh TIOBBIIICHUSI DSHTY3Ma3Ma Y4YalluXcs @O0 OTHOIIEHWIO K IpeaMmery. B craTbe
paccmatpuBaeTcs 3()(HEKTHBHOCTh HHHOBAIIMOHHBIX IIOAXOM0OB IO CPAaBHEHHWIO C TPaIUINOHHBIMU
MeTogaMu OOy4eHHs, BKIIOYas TelMH(UKANWio, TPOEKTHOE oO0ydeHwe, MpobiIeMHOe OOydeHHne U
UCTONIb30BaHue HU(GPOBBIX pecypcoB. B OCHOBHOM pasliesie aHAIM3UPYIOTCS BOIPOCHI, CBSI3aHHBIE C
aKTHBHBIM YYaCTHEM YYallUXCsS B JKCIEPHUMEHTAIBHBIX HCCICIOBAHHUAX M PA3BUTHEM INPAKTUYECKHX
HaBBIKOB C IIOMOIIBIO BUPTYaJbHBIX JabopaTopmil. Kpome Toro, mpuMeHeHHE KaXKIOTO METOAa B
MEeIarorn4ecKoi MpakTUKE WLTIOCTPUPYETCS] KOHKPETHBIME NIpUMepaMu. B 3akimroueHnn pe3toMupyercst
BJIMSIHUE WHHOBAIIMOHHBIX METOJOB Ha MOBBIIICHHE KauecTBa 0Opa3OBaHHsS M Pa3BUTHE TBOPUYECCKHUX
crocoOHOCTeH ydammxcs. B crarhe mpemymararoTcsi peKOMEHIAIWH IS YUUTelIeld MO MOJCpHU3AINU
nporecca OOy4eHHS W TOBBIICHHIO HAYYHOTO MBIIUICHHS W NPAKTHYECKHX HABBIKOB YYaIIHXCS.
PesynbTatel  WccneoBaHHMA, a TaKKE COOTBETCTBHE MpeIaraeéMblX METOJI0OB  COBPEMEHHBIM
00pa3oBaTEeIbHBIM  CTAaHIApTaM MOJKPEIUICHbl HAyYHBIMH JIOKa3aTeIbCTBAMHU. lIpencraBieHHBIC
MHHOBAIIMOHHBIC METObI HAIIPaBJICHBI HE TOJIFKO Ha IOBBIIICHHE HHTEPECa YJaIIUXCsl K ONOJIOTHH, HO U
Ha Pa3BUTHE UX CIIOCOOHOCTH MPOBOAMTH CAMOCTOSTENbHBIE UCCIENOBAHUS. JTH TOAXO0/IbI 3HAYUTEIHHO
TIOBBIIIAIOT BOBJICYEHHOCTh YUYAIIMXCA W ITOMOTalOT Pa3BUBaTh HABBIKM TBOPUYECKOTO M KPUTHYECKOTO
MBIIUTEHHS. Pe3ynbTaTsl HCCIenoOBaHHS HATJISIHO JEMOHCTPUPYIOT 3(P(QEKTUBHOCTH STHX METOIOB Ha
KOHKPETHBIX IPUMepax M CTaTUCTHYCCKUX JaHHBIX.

KuaroueBble ciioBa: OMOJIOTHS, MHHOBAIIMOHHBIE METOIbI, TeiMH(HKAIIHS, POCKTHOE 00yUeHHE,
MHTEPaKTHBHBIE TEXHOJIOTHH, HHTEPEC yJalTuXcs, TU(PPOBbIE HHCTPYMEHTEHI.

INNOVATIVE METHODS OF ATTRACTING STUDENTS " INTEREST IN THE PROCESS OF
TEACHING BIOLOGY

Sartbay D.M., 2nd year master’s student of EP 7M01517 — Biology
Anuarbekova G.A., 2nd year master’s student of EP 7M01517 — Biology
Kurmanbayev R.H., candidate of biological sciences, associate professor

Kyzylorda University named after Korkyt Ata, Kyzylorda city, Kazakhstan

Abstract. This article discusses innovative methods to enhance students’ interest in the process of
teaching biology. The introduction outlines the subject’s importance in modern society, its role in
scientific research and practical applications, and the need to boost students’ enthusiasm for the subject.
The article examines the effectiveness of innovative approaches compared to traditional teaching
methods, including gamification, project-based learning, problem-based learning, and the utilization of
digital resources. The main section analyzes issues related to students’ active participation in
experimental research and the development of practical skills through virtual laboratories. In addition, the
application of each method in pedagogical practice is illustrated with concrete examples. The conclusion
summarizes the impact of innovative methods on improving the quality of education and on fostering
students’ creative abilities. The article offers recommendations for teachers to modernize the teaching
process and enhance students’ scientific thinking and practical skills. The research findings, along with
the proposed methods’ alignment with modern educational standards, are supported by scientific
evidence. The innovative methods presented are aimed not only at increasing students’ interest in biology
but also at developing their ability to conduct independent research. These approaches significantly
increase student engagement and help develop creative and critical thinking skills. Research results
clearly demonstrate the effectiveness of these methods through concrete examples and statistical data.

Keywords: biology, innovative methods, gamification, project learning, interactive technologies,
student interest, digital tools.
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YO «benopyccxuii eocyoapcmeennviii nedazoeudeckuu ynugepcumem umenu Maxcuma Tanxay,
2. Munck, bernapyco
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I'YO I'umnaszus Nel46, e. Munck, berapyco

Aunorauus. STEAM-o6pa3zosanue (S — Science, T — Technology, E — Engineering, A — Art, M
— Math) — coBpemennas cucrema oOydeHus1, TpeOyOmAsa MOA00pa COOTBETCTBYIOIINX HHTEPAKTHBHBIX
METOJI0B 00y4eHus u dopM peanuzanuu. CiaoxHocTh uHTErpanun STEAM-o0pa3oBaHus B TpaaUIlMOH-
HYIO CHCTEMY 3aKJII04aeTcsi B BBIOOpe ()OpM €ro BHEAPEHHs, YTO 0OYCIIOBICHO BPEMEHHBIMH OrpaHHye-
HUSMHU yaeOHoro mporecca. B cesa3u ¢ atum B STEAM-00pa3oBanny cymecTBYOT (hOpPMEI €ro peannsa-
uuu kak Bo BHeyueOHoe BpeMsi (STEAM-nens, STEAM-uenens, STEAM-koH(epeHLus U 1Ip.), TaK U B
xoJie ocHOBHOTO yuebHoro Tporiecca (STEAM-keiic, STEAM-ypokx, STEAM-nipoekr). STEAM-Kkeiicet
MPENCTaBISIOT (hopMaT Tojgadn ydeOHOTO MaTepuana HeOONBIIMMH YacTsIMH, P KOTOPOM obec-
TIEUYNBACTCSL «IIOTPYKEHHUE» B PEaTbHYIO KU3HCHHYIO CUTYAIMIO C aKIIEHTOM Ha KOHKPETHBIX 3KOHOMHU-
YEeCKHX, SKOJIOTHYECKUX M COIMAIBHBIX MpolieMax MexaucuuiuimHapHoro xapaktepa. STEAM-kelicel
MOTYT OBITH JIETKO BKJIIOYCHBI B OCHOBHOW Y4eOHBIH Ipolecc NPEHMYIIECTBEHHO Ha YpPOKax
€CTECTBEHHO-HAYYHBIX TUCLUIUIMH.

Hns paspabotkun STEAM-keiicoB HEOOXOOUMO OIPENeNnuThCs C HX  KIacCH(HKALUEH,
QITOPUTMOM  TIOCTPOCHHMS M KPUTEPUSIMM  OLEHKH JOCTIKEHHH oOywaromumxcsi. B cratbe
paccmatpuBaroTcss HekoTopele TUel STEAM-keiicoB, 3Tanbl ux pa3pabOTKH, KOHKPETHBIE NMPUMEPHI C
JOMUHHPYIOIIMM TpeIMETHBIM ToeM «buosorus», a Takke cucTeMa OIEHKH Pe3YJIbTaTOB yUeOHBIX
JOCTIDKEHHH 00YYarOIIXCsl.

Kirouesbie ciaoBa: STEAM-o6pasoBanue, unrterpauusi, ¢opmsl obyuenus, STEAM-keiic,
Ouosorusi.

Benenue. STEAM-o0pasoBanue (S — Science, T — Technology, E — Engineering, A —
Art, M — Math) — cucrema 00yueHHsI M BOCIUTAHHS, B OCHOBE KOTOPOH JIGKHUT WHTETPALHs
MaTeMaTUKH, E€CTECTBEHHBIX HAayK, TEXHOJOTMH M WHXXEHEpUH, CO3Jalollas OCHOBY IUIf
dopmHpoBaHUs y OO0ydYaromUXcs LEJIOCTHONM KapTUHBI MHUPA, KPEaTUBHOIO MBIIUICHUS,
KOMIETEHIMH Ul pellleHus] peajbHbIX MOBCEAHEBHBIX MPOOJEM, COCOOCTBYIOLIAsl Pa3BUTHIO
HAayYHO-TEXHUUYECKOTO  TBOPYECTBA,  MCCIEAOBATENbCKUX  HABBIKOB M pealusyemas
MPEUMYIIECTBEHHO C IOMOUIbI0 MPOEKTHOro U mpobiieMHoro obOydenuss [7]. Crnocobamu
peanuzaiu STEAM-00pa3oBaHus BBICTYNAIOT TPAIUIIMOHHBIE ydeOHbIE U BHEYUYEOHbIE (POPMBI
00y4deHHs1, HO HAMlOJIHEHHBIE CO/IEP)KaHUEM Ha OCHOBE MHTETPAIlMH pa3HbIX obsacTeil 3HaHus. B
COOTBeTCTBUM ¢ Beaymumu uaesimu STEAM-o0pazoBaHust (MHTErpaiysi eCTeCTBEHHO-HAYYHbIX
" TYMaHHTapHBIX JTUCIUILINH, MPAKTUKO-OPUEHTUPOBAHHOCTb, POOJIEMHOCTD )
TpaHC(HOPMHUPYIOTCS METOAbI U (OPMBI €ro peanu3anuud. MOKHO BBIICIUTh YPOUHBIE (OPMBI
peanuzauuun STEAM-o6pazoBanus (STEAM-keiic, STEAM-ypok, STEAM-npoekT), Tak u
BHeypouHble (STEAM-nen», STEAM-uenens, STEAM-kondepentus u ap.) [8]. B pamkax
OCHOBHOTO 00pa30BaTeIBLHOTO IMporecca Bo3MOXHO ucnoib3oBanne STEAM-keiicoB. STEAM-
KeHChl HacleqyloT BCEe MPU3HAKU 3TOW (GopMbI 00ydeHHsI, HO CTPOSTCS Ha OCHOBE Marepuasa
MeXIUCHUIUITMHAapHOTO XapakTtepa. STEAM-keiic — ¢popmaT nojgaun yueOHOro marepuaiia, npu
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KOTOpOM HHGpOpMANKs TPENOJIHOCUTCA OOydJaromMMcs HEOOJNBIIUMH TOpUUSIMH, paboTa
OCYIIECTBIISIETCS B MajblX IpyNnax, HPOUCXOAUT «IIOTPYKEHUE» B PEAIbHYIO KU3HEHHYIO
CUTYallMI0 C aKUEHTOM Ha KOHKPETHBIX ASKOHOMUYECKUX, HKOJOTUYECKUX U COLUAIBHBIX
npobiemMax MeXAUCHUILITMHAPHOTO XapakTepa. He cymecTByeT kak 4eTKO kiaccudukanuu
STEAM-keiicoB, Tak U aITOPUTMA UX TIOCTPOCHHS.

Martepuanabl u MeToabl ucciaeaoBanus. s knaccudukanuun STEAM-keiicoB ucnomns-
30BajICsl METOJI CUCTeMaTHu3aluu WHGOpMaluu, JUIsl pa3paboTKU aJrOpUTMa UX MOCTPOSHUS —
AIIEMEHTHI MEJAarorn4ecKoro MpOeKTUPOBAHUSA, I OLCHKH MX (P(PEKTUBHOCTH — SKCIEPTHBINA
onpoc. CyMMHpYysl pazIMyHbIe MOAXOMBI K KiacCU(UKAIMKU 00pa30BaTEIbHBIX KeicoB [4; 9],
orMmeTuM, uto STEAM-Kelchl

- auddepeHuupyoTcs MO0 JIOMUHHUPYIOIIEMY MPEAMETHOMY IO HIH Y4eOHOMY
npeaMery (Hampumep, «J1I0KOMOTHBOM» BBICTYIIAeT OMOJIOTHS MM XUMHUS U T.1.);

- TPYNIUPYIOTCS MO ypOBHIO MHTerpanuu nByX u Oonee STEAM-61o0koB (Hampumep,
Science + Technology, Science + Technology + Math u 1.1.);

- MOryT HOCHTb O3BPUCTUYECKUH, MCCIENOBATEIbCKUNA, TBOPUYECKUH, MPAKTHKO-
OpPUEHTUPOBAHHBIN, TPOOJIEMHBIN XapaKTep;

- UMEIOT YeTKHE KPUTEPUU ISl OLICHKH JOCTHKEHUN OOYy4aromMXCcs U Pe3ylbTaToOB UX
JESITENIbHOCTH.

[Ipu paszpabotke STEAM-kelicoB HCMONB3YEeTCd METOA OOpAaTHOTO MPOEKTHPOBAHUS —
onpejesneHue 1elel U 3a1ad, a 3aTeM pa3paboTka Kelica Ha OCHOBE ATHX KpuTepues. IIpouecc
npoektupoBanusi STEAM-kelicOB COCTOUT U3 HECKOIBKUX 3TanoB [2; 7; 8; 11]:

1. COop naHHBIX O pealbHOM CUTYallMH U UX aHAJIU3 AJis pa3paboTKH Keiica.

2. CocraBieHue MEXIPEIMETHOW MaTpUllbl — OMpeesieHrne mepedHst o0jaacTell 3HaHus
(STEAM-610K0B), KOTOpBIE OYAYyT HHTErpUpOBaHbl B pamkax STEAM-keiica.

3. [Ipobnemaruzanus — MOCTaHOBKA MPOOJIEMHBIX BOIIPOCOB U 3aaHHIA.

4. PazpaboTka crnenupuKanud — ONKHCAHUE KPUTEPHEB IS OICHKU JIOCTH)KCHHI
oOyuatromuxcs B xone BeinoiaHenus STEAM-keiica.

Kaxnpiit STEAM-keiic npencTaBisieT coO0i MO/ENb, BKIFOYAIOLTYI0 TEKCTOBBIE OJIOKHU C
MPOOJIEMHBIMH CUTYallUSIMA M BONPOCaMH, B3aMMOCBS3aHHBIE 33/JaHUs M WH(OPMAIMOHHO-
cripaBouHble MaTepuanbl. Hambonee pacmpocTpaHeHHON (GOpMON TpencTaBlIeHUs] KEHCOB B
0o0pa3oBaHUM SBJISIOTCS OMHCATEIbHBIC, OJHAKO HE CTOUT OTPAHHYMBATHCS HCKIIOYUTEIHHO
stuM. Kelic MoxkeT comepxaTh TaOMUIBl TaHHBIX, CXEMbI, JUarpammsl, (otorpaduu, KOTOpbIe
MOTYT OBITh BKJIFOUEHBI B KeiC, 4TOOBI c(hopMUpOBaTh Y 00yUaromuxcs 6osiee NOJHYI0 KapTHHY
ciayuas, onucanHoro B STEAM-keiice. B kauyectBe cpeicTB il ONUCAaHUS KEWCOB
MCIIOJIB3YIOTCSI BUZEOMATEPHAIIBL, IOCIIEN0BATENBHOCTD CIIali/IOB, CTOPUTEILIUHT. Bee 310 nenaer
Kelic 0oJiee peaTuCTUYHBIM JUTsl 00yJaroIIMXCsl.

st onienku > dexktuBHOCTH pazpadoTaHHbIX STEAM-KkelicoB MpUMEHSIICS YKCIIEPTHBIN
ONpocC, KOTOPBIA MO3BOJMJ cOOpaThb MHEHHUS Y4YaCTHHKOB 00pa3oBaTeNbHOTO Mpolecca
(yuureneil ecTeCTBEHHO-HAayUHbIX YU€OHBIX MPEAMETOB) U BHECTH HEOOXOJUMbIE KOPPEKTHBBI.

B xome o6cyxnenuss STEAM-kelicoB ¢ y4yuTeIsIMH-TIPaKTHKaMu OblLT pa3zpaboTaH
OKCTIEPTHBIN JIUCT, KOTOPHIN TTO3BOJIMII OIEHUTh WX Ka4ECTBO M aKTyaJIbHOCTh 3a/1aHuii (Tadu. 1).

Ta6auna 1 — DxcnepTHBIH JUCT oeHKH kadyecTBa STEAM-keiicoB

Kpurepuii ouenku bael

CooTBeTcBHE TpOrpaMMe 00y4YeHHs
1 2 3 4 5 6

AKTYyaJIbHOCTb COJep KaHUsI

CreneHb BBIPAXXEHHOCTH M MHTETPATHBHOCTU

CoJIepKaHMs
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1 2 3 4 5 6
VYdeT Bo3pacTHBIX U HHAMBUAYAIBHBIX 0COOCHHOCTEN
00yJaronmxcs
Ienmecoobpa3HOCTh
Hay4yHnast 000CHOBaHHOCTB NMPETOCTABJISIEMOT0 MAaTEPHAJIA
JocToBepHOCTh HHPOPMALIUH
AKTyalnbHOCTb JTJaHHBIX
Co00TBeTCTBHE METOMKE 00YUEHHUSI
JIOTMYHOCTD U3TIOKEHUS
MeTou4ecKue IprueMbl
Kputepuu 1 MeTOIbI OIICHKHM 3HAHUW U YMEHUIM
o0yJaronmxcs
Hanmaue pasnooOpasHeIx GopM momadm MaTepraia
KagecTBo nmpezncraBneHus 1 BU3yaqu3aluy y4eOHOTO
MaTepHuaa

PesyabraTbl. STEAM-Kkeiic MOXKET penCTaBIsITh COOOM OJUH CiIydall MIU COJIEPKaTh
OTYET O CEepPUU CHUTyallMi 3a ompeaeseHHbd mnepuoy BpemeHH. STEAM-keicel cxoxu ¢
3aganusiMu PISA, oljeHMBAIONIMMH €CTeCTBEHHO-HAyUYHYI0 T'PAaMOTHOCTb, HO UX PEIICHUSMHU
SIBIISTIOTCSI  JIOKA3aTEeNbCTBA W apryMEHTalMs Ha OCHOBE CHHTE3a WH(POpPMAlWUd U3 Pa3HBIX
oOnacreii 3HaHUS, a TAK)KE HAYYHO-TEXHUYECKHE PEIICHUS WM aHAIU3 UX TPUMEHEHUS.

Ha caiite HammonanmpHOW Hay4HO-mienarorndyeckoii accommanuu (National Science
Teaching Association) [14] npeacraBieHa KOJUICKIUS 00pa30BaTEIbHBIX KEHCOB U CXeMa HX
KJaccu(UKaluM, COTJIACHO KOTOPOW BBLACISIOTCS TAaKHE PAa3HOBHIHOCTH KEWCOB KakK aHaIH3
ciydasi, TUJIeMMa, YIpaBlisieMble, MpephiBacMble, JT1a00OpaTOpHBIEC, TUCKYCCUOHHBIC, POJIEBBIE,
nebaTpl, ampoOamuu, a Takke pa3sHOOOpasHBIE «TPHUITEPB», «KIMKEPh» U 1p. OITa
KJaccudukanus Oblsia B3siTa HAMH 32 OCHOBY, HO mpu 3ToM Bce STEAM-keiichl «HacIeayoT»
KOHKPETHBIE TPU3HAKU: OIPEACICHHOE JIOMUHHUPYIOIIEe MPEeAMETHOE TMoje [6], ypoBHH
unterpaun STEAM-6510Kk0B, TUIT BeAyliel AeATeNIbHOCTH 00yJaromuXcs U KPUTEPUN OLIEHKH
JOCTHKEHUH.

PaccmotpuM npumepbl HekoTopblXx TUNOB STEAM-kelicoB ¢ JTOMUHUPYIOIIUM
npeaMeTHBIM ToJieM «bronorusy», pa3padoTaHHBIX aBTOPAMH.

AHanm3 caydasi. DTOT TUN Kelica MPUMEHseTCsl B 00pa30BaTeIbHOM MPOLECCE C LENbIO
pa3BUTHS Y 00YJarOMUXCsl KPUTHYECKOTO MBINUICHHSI U HAaBBIKOB aHanu3a. CHTyanus B Keice
COCpeI0TOueHa BOKPYT OTBETa Ha BOonpoc «YUTo 37ech MPOUCXOTUT?».

[Ipusenem npumep konkpetHoro STEM-keiica aToro turma.

STEAM-keiic «BaxHbIil ceKpeT» 3HAKOMHUT O0YYaroIUXcsA CO CIyYalHBIM OTKPBITHEM
OJIHOTO W3 TOPMOHOB TMOKENyA0UHOM *kene3bl [5; 12]. [lepBas yacTh Keiica MOCBAIIEHA OTBETY
Ha Bonpoc «3adem?». Hemenxue yuensie Hosed dpon Mepunr n Ockap MUHKOBCKH# yaammim
MO/DKETYAOYHYIO XKelle3y y 3A0POBBIX cO0aK M BBI3BAIM y HUX pa3BUTHE CaxapHOTo auadera.
[Tocie oTBeTa Ha MOCTaBJIEHHBIN BONpPOC, 00yJaronmmes cooduaercs, uro Ockap MUHCKOBCKHNA
ObUT yOeX/IeH B HaJyMaHHOCTH POJIM TOJDKETYIOYHOH JKeJe3bl B MHUIIEBAPEHUH H, YTOOBI ITO
JI0Ka3aTh, yJaJIWI TOKEIYIOUHYIO JKelle3y y 3110poBoi cobaku. B pesynbrare uero y cobaku
TIOBBICHJICSI YPOBEHb caxapa B Moue. llepen oOy4JaromMMUCS CTOHMT 3ajada BBISICHUTB, C YeM
CBSI3aHO BBICOKOE COJIEpXKaHME caxapa B MOYe COOaKH.

Bo Btopoit wactu STEAM-keiica «BaxHublii cekper» oOydaroniuecss 3HAKOMSITCS C
HEMOCPEJCTBEHHBIM OTKPBITHEM MHCYJIMHA U3 MOPKETYA0UYHOM jKeJe3bl )KUBOTHBIX, a 3aTEM U C
HUCKYCCTBEHHBIM €ro CHHTEe30M MeToioM pexomoOuHanTHOW JIHK. OOyuwarormuecs mOKHBI
BBISICHUTH, MOYEMY WHCYIWH, TOMYyYEHHBIH M3 Kelle3 >KUBOTHBIX, MOAXOAMWT IJs YelOBEKa,
UCXOJIS U3 €T0 XUMHUYECKON CTPYKTYPHI.
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st pazpabotkn STEAM-keiica «BaxHbIil cekpeT» MepBOHAYAILHO ObLIa pazpaboTaHa
MEXIpPEAMETHAS MaTPHUIIA, a 3aTeM MOJ00PaH COOTBETCTBYIONINI MaTepua JJis MPeACTaBICHUS
obygaronumcs (Tabir. 2).

Tadanna 2 — MexknpeaMmerHas matpuna s pa3padorku STEAM-keiica « BaxxHbIi cekpeT»

PaccmatpurBaembie BOIIPOCH S T E A M
IIpupoaa ropMoHOB + +
CtpykTypa OenKoB + +
Ponbs rOpMOHOB B IUIIEBAPEHUHU +
2Kenesrl BHyTpeHHEN CEKpellun +
CrpoeHue NHCYJIMHA U INIMKOT'eHa + + +
CaxapHslif TnadbeT + + +
[lepBuyHas CTPYKTypa WHCYJIMHA y Pa3HBIX OMOIIOTUYECKIX BUIOB + + +
VcKyCCTBEHHBIN CUHTE3 UHCYJIMHA + +
PexomOunanTHas JJHK-TexHomorus + + +
CuHHTe3 HHCYNHHA C IOMOIIBIO OaKTepHid + +

STEAM-keiic «BaxHbIli CEKpeT» MOKET ObITh PeaTu30BaH Ha 3aHATHUSX MO y4eOHBIM
npeameram «buonorus» u «Xumus»: «DHIOKPUHHAS CHUCTEMay», «XUMUYECKHE KOMIIOHEHTHI
JKUBBIX OPIraHU3MOBY, «A30TCOAEPKALUE OPTAHUIECKUE COEAUHEHUSD.

STEAM-keiic mog4epKuBaeT BaKHOCTh HAYYHBIX HCCIIECIOBAHUIN B PEIIEHUH KOHKPETHOM
npobaembl (JiedeHue OOJbHBIX caxapHbIM Jua0eToM) U JEMOHCTPUPYET HEeNIMHEHHOCTh M
CIIy4alHOCTb MOMCKA 3TOrO PEILECHUS.

Aunemma (cay4ail o NpUHATHIO pemieHusi). JlmiemMma — 3T0 cilydail, KOTla 4eJlIOBEK
WIA OOIIECTBO CTAJKMBAIOTCS C JBOSIKOW mpoOiemoi, TpeOyromei pemenus. Keiic, kax
IPaBUJIO, COCTOUT U3 KOPOTKOTO COOOIIEHHUs, B KOTOPOM H3jaraercs npodsiemMa, o0ydyaromuMcs
MPEIOCTABIISAIOTCS JOTOJIHUTEIbHBIE CBEACHMS JUIsl MOJHOIO aHalIu3a MpOoOJEMHOW CUTYyallUU.
3amaua y4yuTess 3aKiI0yaeTcs B TOM, YTOOBI MOMOYb OOYYaroIIMMCS MPOAHAIU3UPOBATH BCIO
uH(popmanuio, n3noxxkennyro B STEAM-kelice, 1 paccMOTPETh BCE BO3MOYKHBIE PEIICHUS U UX
MIOCJIEACTBHSI.

Hanpumep, STEAM-keiic «Her mperpanm st SBOJIONUM» ONKCHIBACT CHTYalHIO, B
KOTOpOH 00ydaronumcs HeoOX0qUMO MPUHATH pelIeHHe, YTO JIOJ0KUTh Ha HAydYHOM (opyMe:
nanbMbl poga Howea Ha octpoBe Jlopn-Xay BO3HHMKIM B XOJI€ CHUMIATPUYECKOTO WIIU
ajionaTpuieckoro Bugoodpasosanus [3]. Ho mig 3Toro HeoOXoAMMO MpOaHAIM3UPOBATh BCE
NpeUIOKEHHbIE MAaTepUaAJIbl U MOATOTOBUTH MPE3EHTALNI0, B KOTOPOH OTPa3UTh HMPUYMHBI U
croco0bl BUJ000pa3oBaHus 3Toro poxa. llepen oOyuarommmucs CTOUT 3ajada U3Y4YHUTh BECh
JIOTIOJTHUTEIbHBIA MaTepHat:

- KapThl apeasoB oOWTaHUsA nanbM poaa Howea sHiaemukoB octpoBa Jlopa-Xay
(Howeaforsteriana u Howeabelmoreana) u mnamsm poma Laccospadix B ABcrpamuu —
ONMKalIIMX X POJICTBEHHUKOB;

- ¢usuko-reorpauyecKyo XapakTepucTuky octpoBa Jlopa-Xay wu mpouecc ero
o0Opa3oBaHus;

- TIOYBEHHBIM pa3pe3 KaJIbKapeHUTOBBIX II0YB C XapaKTEPUCTHUKOM MOYBEHHBIX
TOpPU30HTOB;

- BpeMsi IIOSIBJIEHUS KaJIbKapEHUTOBBIX MOYB (CPEeIHUHN ITIEHCTOLIEH);

- TUIIBI 110YB, IPEANOYUTAEMBIE N3YYaEMbIMU NAJIbMaMU;

- CPOKH LIBETEHHUSI U CIIOCOO Pa3MHOXKEHHUS IBYX BUIOB IaJIbM;

- na”Hble nocnenosarenbHocTy nenouku JAHK st ux cpaBHEHUS M aHaM3a IO METOLLY
«MOJIEKYJISIPHBIX YaCOBY C II€JIbI0 ONPEIEICHNS BPEMEHH PacX0K/I€HUS BUIIOB.
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[IpuBenem npumep ogHoro u3 3aganuii STEAM-keiica:

1. CpaBuute mnocienoarenbhoctn JIHK  Bumo mamem  Howeaforsteriana,
Howeabelmoreana u Laccospadix:

Howeaforsteriana: ACGTACGTAGCTAGCTAGCTAGCTAGCTAGC
Howeabelmoreana: ACGTACGTAGCTAGCTAGCTAGCTAGCTACC
Laccospadix: ACGTACGTAGCTAGCTAGCTAGCTAGCTAGT

1 OTBETHTE Ha BOIPOCHI:

1) KakoBbl OTIIMYHS B IOCICAOBATCILHOCTH HYKJICOTHIOB MEXIy BHIAMH IajbM?
Onpenenure BpeMmsi pacxXokIeHHs BUAOB. I[Ipu 3TOM yduThIBaiiTe, YTO CpeaHsE CKOPOCTH
3aMEHbl HYKJIEOTUAO0B cocTaBisieT 1% B MWUINMOH JeT. J[1s KaKIoro CpaBHEHUs pacCUUTANTE
BpeMs pacXoKaeHus (MJIH. JIeT):

Konuuecmsopasznuuuti
1%

Bpems pacxoorcoenusn =

Omeemul:

- nmanembel Howeaforsteriana u Howeabelmoreana otimuarorcs mociienoBaTelibHOCTBIO B
MOCJIETHEM HYKIICOTHIE, BpEMs pacXoxIeHus 1 MiH.;

- mansMmbl Howeaforsteriana u Laccospadix oTIu4aroTcsl MOCIE€I0BATENBHOCTIO B 5-M,
12-m u 20-M HyKJI€OTHIAX, BPEMS PACXOKICHHS 3 MITH.;

- mansMbl Howeabelmoreana u LaccospadiX oTinyaroTes mOCIeq0BaTeIbHOCTRIO B 5-M,
12-m, 18-M 1 21-M HyKII€OTHIAX, BPEMS PACXOXKICHHS 4 MIIH. ).

2) UTo MOXKEeT 03Ha4YaTh HAJTMYKE PA3IUYUil B HYKJICOTHIHBIX MTOCICIOBATSILHOCTSX ISt
9BOJIFOLIMU ATUX BUJOB?

3) Kak 3Tu gaHHBIC MOT'YT IOMOYb B TOHUMAHUH BOJFOIIMOHHBIX MTPOIIECCOB?

4) Kak U3MEHEHHS B OKPYXKAOIICH Cpe/ie MOTJIHM NOBJIHATH Ha PACXOXKICHUE BHIOB?

2. [TocTpoiiTe BpeMeHHYIO MIKaTy, 0003HAYHB:

- BO3HUKHOBeHHUE ocTpoBa Jlopa-Xay (omeem: okono 7 min iem Ha3ao).

- pacxoskaeHue nuHUE pomoB mamsM Howea u Laccospadix (omeem: 3—4 muH. jer
Hazan).

- pacxoxaeHue BunoB Howea (omeem: 1 MiH niet Ha3a).

3. IlogroroBpTe HAy4HBIA JOKJIaA (MPE3CHTAIMIO) OT HMMEHH YYCHBIX-OMOJIOTOB U
OTBEThTE Ha MOCTaBJIECHHBIE MPOOIEMHBIE BOIIPOCHI Keifca: JoKaxuTe crnocod BUA000pa30BaHUs
(ayumomaTpuyecKoe WM CHMIATPUYECKOE) OMMHMCAHHBIX BUIOB MAJIbM U YKOKUTE KaK MUHUMYM
TPU BO3MO’KHBIE TIPUYMHBI BUI000pa30BaHUs M Kak BOZHUKHOBEHHE ocTpoBa Jlopa-Xay morio
TIOBITUSITH HA SBOJIIONUIO ATHX BHJIOB.

STEAM-keiic «Het nperpasn Ui 3BONIOLKNY» UHTETPUPYET HECKOJIBKO 00IacTei 3HaHUS
U MOXeET ObITh peaJin30BaH Ha 3aHATUAX M0 yueOHBIM npeameram «buonorus» u «l'eorpadus»:
«Bun u nomynanusy, «BOIIOLM OpraHUYecKoro Mupay, «buocdepar.

STEAM-keiic «Her mperpam Ui DBONIONHH» JIEMOHCTPUPYET HEOOXOIMMOCTh
MHOT0()aKTOPHOTO aHAJIN3a C HAYYHOH TOUKH 3peHHs 0001 MpobaeMbl /1711 TOMCKa OTBETA.

IIpepBannblii keiic. Takoil Tum keiica mpeAcTaBiIsieT coOoOi TMpobIEeMy, KOTOPYIO
oOyyarommuecs: T0OJDKHBI pemats B ¢opMmare MporpecCuBHOrO packpbiTus. Camblil HarJIsTHBIN
npUMep TPEPBaHHOTO Keica 5TO WCIOJIb30BaHUE CTAaTh W3 HaydyHOro »xypHama. Ketic
IPEOCTABIISACTCS 00YJAIOUIUMCS 110 YacTsIM Ui paboThl B HEOOJBIINX TPYIIAX U pacCUYUTaH Ha
OIIMH ypokK. M3ydas keiic, oOydaroniuecs: BHIABUTAIOT THITOTE3bI U MTPOBOMISAT SKCIIEPUMEHTHI JIIIS
ux nposepku. Ilocne yuuTenb packpblBaeT pelieHHe MpoOsieMbl, KOTOPBIM BOCIOJIb30BAIUCH
yu€HbIe UM aBTOPBI CTaThbH, HA OCHOBE KOTOPOM ObLT pa3paboTaH Keiic.

IIpusBenem npumep koHkpeTHoro STEAM-keiica aToro tumna.
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STEAM-keiic «HeBumumasi yrpo3a» pa3BOopayMBaeTCs BOKPYT cliydas OOpamieHusi K
U3BECTHOMY XMMUKY u MuKpoouosory XIX Beka Jlym Ilacrepy marepu IeBSTHICTHErO
Majp4MKa 1mociie ykyca cobaku [1]. Keiic mpeacraBien GiokamMu ¢ TEKCTOBOWM WHMOpMaIuen,
KOTOpasi MPENOJHOCUTCS OOy4YaroUIUMCs HEOONBIIMMH dYacTsaMu. [locie KakaoW TEKCTOBOM
yacTH O0y4arouuMcsi HeoOX0IMMO OTBETUTh HA PAJl BOIPOCOB 3aKPHITOTO THIA, KACAOIIMXCS
ONHCAaHHOH B TEKCTE CHTYallMH: YTO TaKoe «OEMIEHCTBO» M KaK MPOMCXOIHUT Iepeaaya 3TOro
3a0oyieBaHus; To4YeMy OCIIEHCTBO paHblle wvalle HaszbBanu rujapodobueit; kak Ilactep
paspaboran BakiuHy; yeM uzBecteH Jlyu [lacrep.

Hampumep, yacts 1. JIyu [Tactep — u3BecTHbIN XuMuK 1 Mukpoouosor XIX Beka. Jletom
1885 roma marp 9-mernero XKozeda Meiictepa oOparunace k IlacTtepy mocie Toro, kak
MaJlbuMKa yKyCHJIa IBOpOBasi cobaka.

3anaHus:

1. Yem wm3Becten Jlym Ilactep? (OTBer: co3maTenh Hay4YHBIX OCHOB BaKIIMHAIIMHM U
BaKUMH TPOTUB CHUOMPCKOW $3BBI, KYpHHOH XOJepbl M OCIICHCTBA; M300peN TEXHOJIOTHUIO
MacTEPU3ALINHN ).

2. Tlouemy, HECMOTpsS Ha, Ka3aJloCh Obl, «OaHAJIBHBIN» Ciydaill ykyca coOakw, MaTh
Kozedha Meiictepa Bce paBHo oOparunack K Jlyu Ilactepy? (OtBer: cobaka Oblna 3apaskeHa
OEILIEHCTBOM).

Kaxxnas yacTs mosTanmHo pacKkpbIBaeT MyTh, MPOMIEHHBIN YU€HBIM, K OTKPBITHIO BAKIIMHBI
IIPOTUB OEILIEHCTBA.

STEAM-keiic «HeBuaumas yrpo3a» UHTErpUPYET HECKOIBKO 00acTel 3HAaHUS U MOXKET
OBITh peain30BaH Ha 3aHATHUX M0 yuyeOHbIM mpenmMeram «buosnorusy», «Xumus»: «bakrepuny,
«HepBHas cucrtemay, «Bbiciias HepBHas IESATENbHOCTHY, «UeloBEeK B OKpYyXKarollehd cperiey,
«XHMMHYECKAE KOMITOHEHTHI JKUBBIX OpraHu3MoBy», «Heknerounbie GOpMBI KU3HH — BHPYCHI»,
«Ponp perymsiiii 1 MUMMYHHOH CHCTEMBbI B TOJJCpPKAHUHM IOCTOSHCTBA BHYTPEHHEW CpPEIIbI
OpraHu3Ma, «A30Tco/IepKallue OPraHNYECKUE COSIUHEHUSI.

STEAM-keiic «HeBumumas yrpo3a» MOCIEAOBATEIbHO PACKPHIBAET OOYUYAIOLUIUMCS
CJIOKHBI U TPYJOEMKHUU IMYTh YYEHBIX K BOKHEUIIMM HAYYHBIM OTKPBITHUSAM M OCBEIIAET UX
3HauyMMOCTh Juid oOmiectBa. Cama Ttematuka STEAM-keiica cocoOCTBYeT (OPMHPOBAHUIO Y
00y4aroluxcsi OTBETCTBEHHOTO OTHOUIEHHSI K CBOEMY 3/10POBbBIO U 3/10POBbIO OKPYKAIOILIUX.

HanpasJiennblii keiic. Takol Kelc MNpelHa3sHauYeH [ YIy4dlICHHUs [OHUMaHUsA
oOyyaromuMucs pyHJaMEHTAIbHBIX KOHILIENINN, MOHATHI 1 npuHiunos. Kelic, kak mnpasuio,
COCTOUT M3 HEOOJIBLION TEOPEeTHUYECKOW YacTH, COINPOBOXkKAaeMOW HaOOpOM «HAMPABISIOIINX)
BOIIPOCOB 3aKPBITOTO THIIA.

Hamnpumep,

STEAM-keiic «I'opoxoBbIif cym» onucsiBaeT coobiTus 1952 roga B JIonaoHe, Korjaa Bech
ropoj OKyTaja rycTas JbpIMKa, KOTopas TpuBena K TeicsuaM cmepteit [13; 15]. deHomen
«JIOHJOHCKOTO TyMaHay MOSBHWJICS 33JI0JIro A0 Kpusuca Hadana 1950-x rogoB. Takue mioTHbIE
TyMaHbl, U3BECTHbIE KaK «TOPOXOBBIH CYI», M3-3a CBOEr0 T'YCTOTO JKEJITOr0 OTTEHKa CTallu
BU3UTHOU KapToukoil Jlonaona k XIX Beky. OOyuaromumcsi HEOOXOIUMO BBISICHUTD!

- YTO TAKOE CMOT;;

- IOYEMY TYMaHbl, OKyTbIBaBIlINE JIOHIOH, OJIy4YHJid Ha3BaHUEe «[ OpOXOBBINA Cym»;

- C 4eM CBsI3aHO yacTtoe o0pa3oBaHHe TyMaHOB B JIOHOHE;

- rycras AsIMKa 1952 roga umena eCTeCTBEHHOE WM aHTPOIIOTEHHOE IPOMCX0KIEHUE;

- BCerJa JM CMOI HMMEET AaHTPONOIeHHOE MPOMCXOXKJIEHHE, YTO MOMKET MOCIYXUTh
NPUYMHOM 00pa3oBaHusl CMOTa, KPOME MTPOMBIIIIIEHHOCTH;

- KaK CMOT BJIMSIET HA COCTOSTHUE YEeJIOBEKa;

- Kakast 00JIe3Hb cTajla IPUYMHON MHOTOYHMCIICHHBIX cMepTeil B JIoH0HE.

Takum o6pazoM, oOydarommMmcss HEOOXOJUMO BBISIBUTH TEHACHIMIO K 0Opa3oBaHUIO
cmora B Jlongone 3a mepuon ¢ 1950 mo 2025 rox, mpoaHanu3upoBaB TpadUKU;IIPOBECTH
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HCCJIeIOBaHNE, UCIONB3Yys TpemiokeHHbie MaTepuansl K STEAM-kelicy, 4TOObI BBISICHUT,
Kakue (akTopsl (aHTPONOTCHHBIE W ECTECTBEHHBIE) CIIOCOOCTBYIOT OOpa3OBaHHIO CMOra B
JloHI0HE; COCTaBUTH CIHCOK OCHOBHBIX MPHYMH U MPEACTaBUTh €ro B BHJE KOPOTKOH
MpEe3eHTalNN; pa3padoTaTh IU1aH ACMCTBUIN MO CHIXKEHHUIO YPOBHA cMora B JIoH/10He, BKIIIOUYHB B
HEro Kak KpaTKOCPOYHbIE, TaK M JOJTOCPOYHBbIE MEpbl (HampuMep, Nepexo]l Ha SKOJOTUYECKU
YUCTHIE BU/IbI TOIUIMBA, YBEIMUEHUE 3E€JIEHBIX HACAXKICHUI).

STEAM-keiic «['opoXOBBIH CyI» MHTETPUPYET HECKOJBKO 00JacTe 3HAHHWS U MOXKET
ObITh peayin30BaH Ha 3aHATUAX MO Yy4eOHbIM mpeameraMm «buonorus», «Xumus» u
«'eorpadus»: «YenoBek B okpyxarouieil cpene», «IKOCUCTEMa — OCHOBHas €AMHUIIA
ouocheprr», «Hemeramns», «YTIEBOAOPOAB», «XUMHUYECKUE peakium», «ATMocdepay,
«IIpomblitieHHOCTH», «['eorpadus MPOMBIIIIICHHOCTH MHpay, «I'€03K0oJI0rndeckre MmpoOIeMbl
aTMocdeps», «PannoHanbsHOE MPUPOIOTOIb30BAHNE U YCTOWYMBOE PA3BUTHE YEIOBEUECTBAY.

STEAM-keiic «I'OpoXOBBIH Cym» NEMOHCTPUPYET OOYYAIOIIMMCSI BIUSHHE Pa3IMUHBIX
(akTOpOB (KaKk aHTPOIOTEHHBIX, TAK U €CTECTBEHHBIX) Ha COCTOSIHUE OKPY’KAIOLIeH Cpebl yepes
MOCIIE0BATEIbHOE PACCMOTPEHUE UMM TEOPETUYECKHX OJIOKOB Keica M BOMPOCOB 3aKPBITOTO
TUIIA, YTO IO3BOJSET OOydYaroMMCS JIydlle OCO3HATh MEXaHHW3M OOpa3oBaHMsI CMOra U €ro
BIIMSTHUE HA 3/I0POBbE YETIOBEKA.

Keiicbl-kiaukepnl. [l 1npeacraBieHHs Ciydas UCIHOJB3YEeTCsl MYJbTHUMEIUMHAS
Mpe3eHTAlUs U3 CEpUU CaiIoB, YTOOBI OOywaroluyecs moiydaid WH(GOPMAIUIO MO YacTsM.
[Tocne kaxxgoro sranma oOydaroIMMCS MpeAJaraeTcsi OTBETHTb Ha BOIPOCHI (HAa3bIBAEMbIE
«BOIPOCHI-KJIIMKEPHI»), 3aaHHble yunteneMm. OOyuaroiuecs mpopadaThIBalOT MaTepHall, YTOObI
HOHSTh U PELINTh MPOOJIEMY, IPE/ICTABICHHYIO B IAaHHOM Kelc (puc. 1).

Pucynok 1 — QR-kox 15 nocryna k mpe3entamnuu «Ha cThike mosio»

B STEAM-keiice «Ha cTbike 1mosioB» OOydaromipecs y3HAIOT 00 OMpeereHuu MoJa,
Mmeiioze u kpoccuHrosepe Ha npumepe C. CayHaapapajpkaHa, CIOpTCMEHKH u3 MHIum, kotopas
ObuTa JMmieHa Menanu Ha Asuarckux urpax 2006 roma mocie TOro, Kak HE MpOIUIa TECT Ha
omnpenenenue noia. Keiic mpeacrasnser cob6oil nmpe3eHTanuo ¢ TeopeTuyeckoil nHpopmanuei u
BOIIPOCaMHU, Ha KOTOpbIE€ OTBeUaroT oOydatomuecs [8].

STEAM-keiic «Ha cTbIke MOJIOBY» COJEpKATEIbHO MHTETPUPYET HECKOJIbKO oOsacTei
3HaHUSI M MOXeT OBIThb peaNn30BaH Ha 3aHATUAX MO YydeOHOMy mpeamery buonorus:
«DHJIOKpUHHas cucTeMay», «Pa3MHOKEHHE U WHAMBUyalbHOE pa3BUTHE OPraHU3MOBY, «KieTka
— CTPYKTypHas ¥ () YHKIIMOHAIIbHAS €IIMHUIIA )KUBBIX OPTaHHU3MOB)Y.

STEAM-keiic «Ha cTbIke TOJIOB» JIEMOHCTPUPYET OOYUYaAIOIIMMCS HaY4YHBIH Mporpecc B
MO3HAHWU CJIOKHBIX MEXAaHHW3MOB HACIIEJICTBEHHOCTH, a TaKXXe OJTHYECKHH acCHeKT ATHX
JOCTHKCHUH.

3akirouenue. Takum ob6pazoM, STEAM-kelickl SBISIOTCS BaXHBIM HHCTPYMEHTOM B
00pa3oBaTebHOM MpoIiecce, KOTOPBIN MO3BOJISIET MHTETPUPOBATh 3HAHUS U3 Pa3HbIX 00IacTel u
pa3BUBaTh AHAINTUYCCKHE HABBIKM W KPUTHYECKOE MBIIUICHHEe Yy oOydatommxcs. OHuU
IPEOCTABIISIOT BO3MOXHOCTh IMOTPY)KEHUSI B pealbHble CUTYAllMM W PELICHUs aKTyalbHbIX
npobsieM, (opMHpys HaBBIKM COTpyAHHYecTBa. Pa3sHooOpa3zue TUIOB KEHCOB, OT aHalIM3a
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KOHKPETHBIX CUTYyallUid 0 1a00paTOPHBIX, OTKPHIBAET HOBBIE TOPU3OHTHI JIJIsl OOyUYeHUS, Jenast
ero 0oJiee MHTEPAKTUBHBIM U MPAKTHUKO-OPUEHTUPOBAHHBIM.

OnHoil W3 KIIOYEBBIX MpobOseM ucnosib3oBaHus STEAM-keiicoB Ha ypokax SBISICTCS
CUCTEMa OIEHUBAHUS. 37IeCh YUUTEI0 He0OX0aUMO pazpadboTraTh He Tonbko cam STEAM-keiic ¢
Y4eTOM O0COOEHHOCTEH coJiepKaHusl yueOHOro MaTepralia, HO M BBIJICIUTh YeTKUE KPUTEPHH, 110
KOTOPBIM OH Oy/IeT OIEHWBATh OTBETHI OOYYAIOIIMXCS, a TaKXKe 3apaHee MO3HAKOMUTH UX C
HUMHU. B 3TOM acnekre 00JibIIMM MOTEHIMAIOM 00J1aaeT TaKCOHOMHUSI Y4eOHBIX 1enei biiyma
[10] (puc. 2).

PucyHnok 2 — QR-Kkoa 1151 10CTyNA K MPe3eHTANMHU M0 cneu(UKANNU OIeHKH T0CTUKEeHHIt
odyuyawmuxcs B xoae BoinoaHenust STEAM-keiica «Het nperpaj st 3B0JIIOLA D)

B mnocnenctBum yuutens-mpakTHKU (7 yduTeNnedl eCcTeCTBEHHO-HAYYHBIX YUEOHBIX
IpeIMETOB YUpexKaeHHi olmiero cpequero oopaszoanus Pecnyonuku benapyce) manu oneHky
pa3zpaborannsiM STEAM-keiicam (puc. 3).

Kaectoo MPpCOCTARICHHA H BHIYAIHIALAH _'r"-lk'ElHl.lI O MATEPHARE

Hanmane ik ]]!l.HJﬁFNI'FIIIal.‘i 1|Zl|.|]'.|."-l TR H MEATCPHLE

J‘{]‘.Ii[ﬂ.‘r.llllll H METOAL OUEHKN SHAHHHA H :r'.\h..'H]!IjiI l.!fﬁ}"‘[ilHJlll.ll!i'L'H

MeTonuueckne TPHEM B

JIOTHHMHOCTE HUIGEEHHE

.-'\.I\T}'IL'II.-HIZBIL"T[-\. JAHHEIX

JoCTOREPHOCTE MHIOPAAIEH
LenecondpasnocTh

YWHeT BOPACTHEI H HHAMBHIYATLHEY ecodernocTel odyuammHLca

Crengie BLPQHREHHOCTH H HITSTPAaTHBHOCTH COLEPHEang
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3
B 5 Gannok B4 Ganna Ibanna W2 janna B Gann
Pucynok 3 — Pacnipenesienne 0TBETOB 3KCIEPTOB — yYHTeJIeH-NIPAKTHKOB N0 OLlCHKE Ka4ecTBa
paspa6orannbix STEAM-keiicoB ¢ TOMUHUPYIOIIMM NpeAMETHBIM NojeM «brnonorusy

[ToxydeHHbIE OIEHKHM JEMOHCTPHUPYIOT BBICOKOE KadeCTBO Yy4eOHOro MaTepuaia, ¢
aKIEHTOM Ha aKTyaJlbHOCTb, JOCTOBEPHOCTb HWHGOpPMALMM U JIOTUYHOCTH H3JI0XKEHUS.
BonmbIMHCTBO — MOKa3aTened  IMONydWJId  BBICOKME OIEHKH  YYHTENEH-TIPaKTUKOB, UTO
CBHUJIETEJILCTBYET O Iiefiecoo0pa3sHoCcTH U dpdekTuBHOCTH pa3padboTanHbix STEAM-keiicos.
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FEATURES OF DEVELOPING STEAM CASES WITH A DOMINANT SUBJECT FIELD OF
«BIOLOGY»

Sologub N.S.%, senior lecturer
Naumenko N.V.%, candidate of agricultural sciences, associate professor
Petrushenya E.A.?, teacher of chemistry

'El «Maxim Tank Belarusian State Pedagogical University», Minsk city, Belarus
2SET Gymnasium Nel46, Minsk city, Belarus

Annotation. STEAM-education (S — Science, T — Technology, E - Engineering, A — Art, M —
Math) - modern learning system requiring selection of appropriate interactive teaching methods and forms
of its implementation. The difficulty in integrating STEAM-education into the traditional educational
system lies in the problem of choosing the form of its implementation, which is due to the time
constraints of the educational process. Therefore, in STEAM-education there are forms of its
implementation both in extracurricular time (STEAM-day, STEAM-week, STEAM-conference, etc.), as
well as in the course of the basic training process (STEAM-case, STEAM-lesson, STEAM-project).
STEAM-cases - format of teaching material in small parts, during which there is a «immersion» into the
real-life situation with an emphasis on specific economic, environmental and social problems of
interdisciplinary nature. STEAM-cases can be easily integrated into the basic teaching process, mainly in
the lessons of science subjects.

For the development of STEAM-cases, it is necessary to determine their classification,
construction algorithm and criteria for evaluating the achievements of students. The article considers
some types of STEAM cases, stages of their development, specific examples with the dominant subject
field «Biology», as well as a system for evaluating the results of educational achievements of students.

Keywords: STEAM-education, integration, forms of learning, STEAM-case, biology
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«BAOJOTUsl» MMOHIK CAJTACHI BACBIM STEAM-KEMCTEP/I 93IPJEYITH
EPEKIIEJIIKTEPI

Coaory6 H.C.', ara oKbITymIBI
Haymenxo H.B.!, aybu1 mapyaInbUisFs! FhUTBIMAAPBIHBIH KAHIHAATbI, JOLCHT
Herpymens J.A.%, XuMus MOHIHIH MyFaTiMi

BBY «Maxcum Tanx amvinazel benapyc memnexemmik nedazoeuxanvix yHueepcumemiy», Muuck x.,
benapyco
2MBEM Nel146 T umnasusi, Munck K., berapyco

Angarna. STEAM-6inim (S — Feuteim, T — Texuomorus, E — Umxenepus, A — Ouep, M —
MaremaTrka) — Ka3ipri 3aMaHfbl OKYy JKYHeci, HHTEpaKTHUBTI OKY OJicTepi MEH OHBIH JKY3€re achIpbLIy
(bopmanapslH TaHAay KaKeTTidiriH Tanan ereqi. STEAM-6iniMai nocTypii oKy *ylecine HHTerpanusiay
KYPIENIJITi OHBIH JKy3ere achlpplly (hOpMaiapelH TaHIAay MeEH OalIaHbICTBI, OYJI OKYy TMPOIIECiHIiH
YaKBITTHIK IIEKTeyJIepiMeH maprrainrad. Oceirad OaitnansicTel STEAM-0iiMIe OHBI JKY3€re achIpy/IbIH
¢dopmanapsl oKy yakeiThiHa (STEAM-kyHi, STEAM-antacel, STEAM-koHdepeHIys xoHe T.0.) KoHE
Herisri oky yaepicinne (STEAM-keiic, STEAM-cabak, STEAM-xo06a) konganbuiaasl. STEAM-keiic —
OKy MaTepHasblH IarbiH OeikTepre 0emin Oepy ¢opmarsl. MyHIa HAKTBI SKOHOMHUKAIBIK, IKOJIOTHSUTBIK
JKOHE 9JICYMETTIK Mocellesiepre Hazap ayjapa OTBHIPHIN, IIbIHAHBI OMIpIIK JKaF[gaiifa «CYHIY» JKy3ere
aceipsiianel. STEAM-keiictepai keOiHece TaOWFH FEUTBIM TOHIIEP] cabaKTaphlHAa HETI3r 0Ky MpOIeciHe
OHaii eHTi3yre 0OoJMaIbl.

STEAM-keficTepai TaMBITy YIIiH OJapJblH KIacCU(PHUKAIMSICHIH, KYPBUIBIMABIK AITOPHTMI XKOHE
OKYIIBLIAP/IBIH KETICTIKTePiH Oarajiay KpUTepUWIepiH aHbIKTay KakeT. Makanaga STEAM-keiicrepain
KeWoip Typlepi, OmapIblH JaMYBIHBIH Ke3eHIepi, «buomorusy MOMHHAHTHI IIoHI OOWBIHINA HAKTHI
MBbICAJIJIap, COHIal-aK OKYIIBUIAPIbIH OKY JKETICTIKTepiH Oarayiay )yheci KapacThIpbLIaJIbl.

Tipex co3xep: STEAM-6inim, unterpanus, oKy dpopmanapsl, STEAM-keiic, Onoiorusi.
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Komxazoanapasl paciMaey skoHiHIe aBTOPJIApFa apHAJFAH HYCKAYJIBIK

«Biological Sciences Journaly >xypHaibIHAa MaKaJaKAPUAIAYYIIiH TalbIH FHUIBIMH
xymbicThl aBTOp(nap) Vestnik.korkyt.kz caiteingarsr OnmaiiH Makania skiOepy Kyieci apKbLIbl,
apHaiibl HYCKAyJBIKTBI Taipananein kioepyre Oomamel. MakanraWindows 10 omepaTtuBTi
xyiecingeri Word dopmateiama Times New Roman mpudTiame xa3piny bikaxer (Ocbl Tamanrta
JKasplJIMaraH Makaja aBTOMATThl TypAe KaObuimaHOaimer). JKapusiaanbiM — Tinaepi Kasaklia,
OpBICIIIa, aFBIIIIBIHINA. MaKasia KypbUIBIMBI MEH Oe3eHIipiiTyi:

1. Makana kenemi 6-12 Ger apanbifblHAa OOMYBI THIC (QaHHOTAIUSUIAP MEH JIeOHeTTep
Ti3iMiH KocmaraHaa 6 OeTTeH a3 6oaMaybl THIC).

Makananbsl Kypy cxemacsl (0eTi — A4, kiTanTelK Oarnap, Typanay—eHi OoiibiHima. Cou XkKak,
YCTIHI1 5KOHE TOMEHT1 KaKTapbIHAAFbl allIbIK KUEKTepl — 2,5¢M, OH karbiHaa — 2,0cm. pudt: Tun
TimesNewRoman, exmemi —12) (Windows10 oneparusti xyitecinmeri Word ¢popmartsinza);

XFTAP wungekci — Oipinmi Katap skorapbiga, cospkakra (http://grnti.ru); ol sxakra—
)KypHaIIBIH doi mHAEKC (pedukc sxoHe cydhdukc) — penakmusaaa oepineni;

- Makana araysl — opTacblHa KaJIblH OH €KiHIII KapiMeH;

- aBTOp(JIApABIH)IBIH aThI-KOHACPiHIH OipiHmi KapriMeH Teri — oprara 1l-kapim,
(aBTOpMap caHbl 5 alaMHaH apTHIK 0OJIMAaYBI THIC);

- yiibIM, KaJa, eNIiH TOJBIK aTaybl — opTara, Kypcus —11-kapim;

- Anparma. Tynnycka tutiHae (150-200 ce3; makanma KypbUIBIMBIH CakKTaid OTBIPBIN),
enmemi (kerub) — 11-kapim;

- Tipek ce31ep — Kas3ak, OpbICc, arbUIIBIH TiaAepinge (3-5ces/ce3ripkectepi), o©mICMi-
(xermp) 11-Kapim;

- Herisri wMotiH (apanblk uHTepBan—1, «azamkom»-1,25cMm, 12-kapinm) KypbUIBIMBI
TOMeHIeriaei 0omas:

2. Kipicne: TakpIpbINTBIH TaHJATYBIH HETi3[ACy; TaHAAJIFaH TaKbIPHINTHIH, MACEJICHIH
©3EKTLJIIT1, 00BEKTICI, IOHI, MaKCaThl, MIHJIETI, 9JIICI, TOCLII, TYKBIPHIMBI JKOHE MaFbIHACHIH AHBIKTAY

3. 3epTTrey MaTepuasaapbl MeH JicTepi: Marepuamgap MEH JKYMBIC OapbIChI
CHUIaTTaMaChIHAH, COH/IAM-aK NaiJalaHbUTFaH SAICTEPiH TOJBIK CUMIATTAMAChIHAH TYPYHI THIC.

4. Kecrenep, cyperrep aWTbUIFaHHaH KEHiH OpPHAJIACTHIPBLIYBl KEpeK. Op WILIIOCTpalus
MeH a3y (emmemi (kersb) —11) 6omysr kepek. CypeTTep aHbIK, Ta3a, CKaHEepJIeHOETeH 00Tybl KepeK.

Maxkana MoTiHiHAE cinTemenep O6ap dopMynanap raHa HeMipieHeni. MoTiHae ciaTemenep
TiK kaKmaaa kepcerineni. Cinremenep MOTiHAE KaTaH TYp/Ae HOMIpPICHY1 KEPEK.

5. HoTmikesep/TanKbliay: 3epTTey HOTHXKEIEPIH Talgay jKOHE TaIKbUIAy KeITipliel.

6. KopbITHIHABI/KOPBITBIHABLIAP: OCHl KE3€HJErT XYMBICTBl KOPBITBIHIBUIAY; aBTOP
alTKaH YChIHBUIFaH TY>KbIPHIMHBIH aKMKATBIH pacTay. JKXyYMBICTBI KapKbUIBIK KOJIAY TYpasibl aKnapar
KOPBITBIHIBIIAH KeHiH Tycemi. Opebuertep TiziMi (emmemi (kernb) — 11, maiinanaHeuiFan
onebuertep canbl — 15-TeH kemOonmaybl Kaxer). OaeOueTTep Ti3iMiHIEe KUPUUIMLAAA YCHIHBUIFaH
JKYMBICTap OOJIFaH Karaaiaa oieOreTTep Ti3IMiH €K 1HYCKaJa YChIHYKaKeT: OIpiHIIICI—TYIMHYCKaaa,
eKIHIIICI—pOMaHu3alMsUIaHFal angaBuTieH (TpaHciauTepauus). Makamnajgarsl Joiiekce3 Ti3IMiHAE
TeKpelneH3usulanran  onebmerkesnepi, DOI  wugekci OGap  omeOuerrep  OOMyBI  THIC.
Pomanmzanusinanran ogeduerTep TizimMi http://www.translit.ru caiiTel apKbUTBI paciMIeTyiKepeEK.

7. ABropiap Typadsl MomiMeTTep: (ABTOPABIH(JIAPIBIH) AaTbI-KOHi, YHBIMHBIH TOJbIK
aTaybl, KaJIachl, €J1i, OaiyIaHbIC epEeKTePi: Teae(OHBI, AI.IOMITA, OpcCHIHOMEP1) 3 TUIAE.

8. Kenren wmakama Tamanmka caii  pociMACNTeH KaFgaiia FaHa  AHTHILIArdat
OarmapnamacbiHan otki3ineni. Tymnyckaneirbl 80%-maH KOFapbl KepCETKilITe OONFaH Makaja
Penakuusineiy  kapaybiHa kiOepinemi. An 80% - gaH TemeH OosiFaH Makajla aBTOPABIH
TOJILIKTBIpYbIHA KiOepineni. AJ, eKiHIIl peT OTKI3UINeH >KaFjaijga THICTI KepceTkim Oonmaca
KapusulaHbIMFa  KaOblmaHOalapl. PernieH3eHTTEepAiH OH TIKIPIHEH COH Makala >KypHaFa
KaObUITaHbBIN, ABTOPFAa TeJIEM jKacay KeHiHae xabapiama xiOepineni. ABTOp TeJIEMaKbIHBIH
TYOIpTEriH peIaKIMsSHbIH JICKTPOH/IBI TouTackiHa ki0epyre Minaerti (Khabarshy@korkyt.kz).
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PykoBoacTBO As1s1 aBTOPOB 110 0(hOPMJIEHUIO PyKONHUCeil

TotoBast HayuHast paboTa mus myOnukanuu B kypHaie «Biological Sciences Journal» moxer
OBITH OJIaHA aBTOPOM (aBTOpaMHU) 4Yepe3 CHCTEMY OHJIAMH Mmojadu craTei Ha caite vestnik korkyt.kz,
WCTIONB3Ysl CHeTnanbHble HHCTPYKIUU. CTaThs JOKHA OBITh HammcaHa B popmare Word B Windows 10
mpugpTom Times New Roman (cTaths, He HalMcaHHAs B COOTBETCTBHH C 3TUM TpeboBaHUEM, He OymeT
MIPUHSATA aBTOMATUYCCKH). SI3bIK MyOIuKaluii Ka3aXCKHUi, PyCCKUH, aHTJIMHCKUH.

CtpykTypa n opopMiIeHUE CTATHHU:

1) O6veM crathu B mpenenax oT 6 mo 12 crpanurl (He MeHee 6 CTpaHHI], 3a HCKIFOUCHHEM
AHHOTAIMI U CIIHCKA JINTEPATyPHI).

- CxeMa mocTpoeHus cTaThl (CTpaHula — A 4, KHIKHAsE OPUEHTALus, OIS C JIeBOM, BEpXHEH u
HIDKHEH cTOpoH — 2,5 M, ¢ mapBoi — 2,0 mm.IpudTt: T — Times New Roman, pasmep (kermns) - 12) (B
dbopmare Word B orrepartmonnoit cucteme Windows 10):

- uanexkc MPHTU - mepBas crpoka cBepxy ciesa (http://grnti.ru); uanexc DOI (npemocraBnsiercs
penakiuen )KypHana);

- Ha3BaHHE CTaThH — MPOMMCHBIMU OYKBaMU TIO NIEHTPY MOTYKUPHBIM mpudTOM, pazmep — 12;

- MTHUIUAJB U (paMuiInio aBTopa(oB) — MO HEHTPY MONYKUPHBIM MIpUPTOM, pazMmep (kerip) — 11
(ampec 371.MOYTH aBTOPOB, HOMEP OPCHJ, KOITUYECTBO aBTOPOB HE JIOJDKHO MPEBBIIIATE 5 YEIOBEK);

- IOJTHOE HAaMMEHOBaHWE OPTraHU3aIlui, TOPOJ], CTpaHa — IO EHTPY, Kypcus, pa3mep - 11.

- AnHoTanus Ha s3pike opurrHana (150-200 cnoB; coxpassist CTpyKTypy cTaThH) pa3mep - 11.

- KoueBble ciioBa (Ha Ka3aXCKOM, PYyCCKOM, aHTIMICKOM OT 5 0 § CIIOB/CIIOBOCOYETAHHIA)
pasmep (kerup) - 11.

- OcHoBHO# TekcT (12 mpudTt, MEKCTPOUHBIN HHTEPBAN - 1, OTCTYN «KpacHOW CTpOKm» - 1,25
CM), CTpPYKTypa:

2) BBenenue: 000CHOBaHHE BBIOOpA TEMBI; aKTYaJbHOCTh TEMbI HJIH HPOOJIEMBI, OMPEICICHUE
o0BeKTa, mpenmMeTa, [ejeid, 3a1a4d, MeTOIOB, IOAXO0/I0B, TUITIOTE3bl U 3HAYCHUS PaOOTHI.

3) MaTtepuaJibl 1 METOIbI UCCIIENOBAHNUS . IOJDKHBI COCTOSATh M3 OIMMCAHUS MaTepUaIOB U X012
paboThl, a TaKKe TOJTHOTO ONMCAHHUS CIIOIB30BAHHBIX METO/IOB.

4) B craThe HyMepYIOTCS TOJNBKO T€ (OPMYJIBI, HA KOTOPBIE €CTh CCHUTKA B TEKCTE. B cchlTkax B
TEKCTEe YKa3bIBACTCS B KBAAPATHBIX CKOOKaX.

5) pesyabTaTbl/00Cy:KIEHUE: IPUBOIUTCSA aHAIN3 W OOCYXKJIECHHE IONYUYCHHBIX PE3YIbTaTOB
WCCIICIOBAHUSI.

6) 3akuoueHHe/BBIBOJbI: 0000IICHNE M TIOJBEICHHE HTOrOB pa0bOThl HA JaHHOM OTare,
MOJTBEPKJICHNE HCTHHHOCTH BBIIBUTAEMOT0 YTBEPKICHHS, BHICKA3aHHOTO aBTOPOM.

Crincok nurepatypsl (pa3mep (keryip) — 11, KOJHMUECTBO HCTONB3YEMOI JINTEPATypsl HE MEHee
15). Ilpu Hamu4mMu B CIIUCKE JIUTEPATYpPhl pa0OT, MPEACTABICHHBIX HA KUPWUIHIIE, CIIFCOK JUTEPATypPhI
JIOJDKEH OBITh TIPEJICTABIIEH B JIBYX BapHaHTaX: MEPBBIA - B OPUTHHANE, BTOPOH - B JIATHHU3UPOBAHHOM
andasute (TpaHcnutepanysi). COUCOK CCBIIOK B CTaThe JOJDKEH COJACPIKATh TOJBKO pEleH3HpYyeMble
JUTEpaTypHblE WCTOYHUKH, JTUTEeparypy ¢ uHAekcomM DOI. Crnmcok NaTMHU3MPOBAHHOW JHMTEPATYPBHI
JIOJKEeH OBITh TIOATrOTOBJIECH Yepes caiT http://www.translit.ru.

7) Csenenust 00 aBropax: (moyokHbI cozepkarh ®UO aBTopa (0B), MOJHOCHAMMEHOBAHHUE
OpraHu3alyy, ropojl, CTpaHa, KOHTAKTHbIE JaHHbIE: Tele(OH, 3J1.I0uUTa, HOMEp OpCcha) Ha 3-X sI3bIKax.

8) Crarbs momxHa oOmanath He MeHee 80% YHHKAIBHOCTH TEKCTa s MmyOnmkarmii.B cirydae
€CIH OpPUTMHAIBHOCTh cTaThu HMke 80%, pabota OymeT BO3BpamieHa aBTOPY MJS WCIpPaBIeHHE U
KOppekTupoBKU. [locine BTOpPUYHOW TPOBEpKM CTaThsg HAOMpaeT HEOOXOAMMOrO TIOKaszaTelsi B
AQHTUIUIArMaT, HampaBiseTcs Ha PAacCMOTPEHHE pPeNaKIMOHHOW Koyuteruu. CTaThsi, HE OTBEYaromIas
COOTBETCTBYIOIIMM TPeOOBaHUSIM, OPUTHMHAIBHOCTH KOTOPBIH, NPOBEpPEHa IBAXKIbl, K MyOJMKalUH HeE
npuHuMaetcs. [locie MoNoKUTENTLHOTO OT3bIBA PEIIEH3EHTOB, CTAThs MPUHUMAETCS JUIs IyOJIMKAIu B
JKypHaJl M aBTOPY HampaBiisieTcs yBeIoMJIeHHE 00 oruiate. ABTOp 00s3aH OTIIPABUTh KBUTAHLUIO 00
orJiate Ha 3NeKTpoHHyo nouty penakuuu (khabarshy@korkyt.kz).
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Manual for authors of manuscripts

Ready scientific work for publication in the journal «Biological Sciences Journal» can be
submitted by the author (authors) through the system of online submission of articles on the site
vestnik.korkyt.kz, using special instructions. The article should be written in Word format in
Windows 10 in Times New Roman font (an article not written in accordance with this requirement
will not be accepted automatically). Language of publications Kazakh, Russian, English.

Structure and design of the article:

1. The size of the article ranges from 6 to 12 pages at least 6 pages, excluding annotations
and bibliography).

- description of the scheme of the article (page - A 4, book orientation, indents are calculated
with respect to the left top and bottom sides page margins-2.5 m, with right - 2.0 m, Standard font:
type - Times New Roman, size (font) - 12) (Word format on Windows 10 operating system):

- the ISTIR index is the first line at the top left (http://grnti.ru).

- DOI index (provided by the editorial office);

- title of article — with capital letters, alignment on the center in bold, size (font) 12.

- initials and last name of author(s) - alignment on the center in bold, size (font) — 11, (e-mail
address of the authors, orsid number, the number of authors should not exceed 5 people);

- the full name of the organization, city, country, alignment on the center, italic, size (font) -
11.

- Annotation in the original language (150-200 words; retaining the structure of the article)
size (font) - 11.

- Keywords (in Kazakh, Russian, English from 5 to 8 words/phrases) size (font) - 11.

- Main text (12 font, line spacing - 1, indentation of red line#- 1.25 cm)

- Structure:

2.Introduction: rationale for the selection of the topic; relevance of the topic or problem;
definition of the object, subject, objectives, tasks, methods, approaches, hypotheses and meanings of
the work.

3. Research materials and methods: should consist of a description of the materials and the
progress of work, as well as a full description of the methods used.

4. In the article, only those formulas that are referenced in the text are numbered. References
in the text are indicated in square brackets.

5. Results/discussion: an analysis and discussion of the results of the study is given.

6.Conclusion/conclusions: summarizing and summarizing the work at this stage;
confirmation of the truth of the assertion put forward by the author.

List of references (size (point size) - 11, the number of used literature is at least 15). If there
are works presented in Cyrillic in the list of references, the list of references should be presented in
two versions: the first - in the original, the second - in the Latinized alphabet (transliteration).The list
of references in the article should contain only peer-reviewed literary sources, literature with a DOI
index. The list of romanized literature should be prepared through the site http://www.translit.ru.

7. Information about the authors: (should contain the full name of the author (s), fullname of
the organization, city, country, contact details: telephone, e-mail, orsid number) in 3 languages.

8. The article must have at least 80% uniqueness of the text for publication. If the originality
of the article is below 80%, the work will be returned to the author for correction and correction.
After a secondary check, the article gains the required indicator in anti-plagiarism, and is sent for
consideration by the editorial board. An article that does not meet the relevant requirements, the
originality of which is double-checked, is not accepted for publication. After a positive feedback
from the reviewers, the article is accepted for publication in the journal and the author is sent a
notification of payment. The author is obliged to send a payment receipt to the editorial office by e-
mail (khabarshy@korkyt.kz).
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