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KYPBIJITAHUIIBI:

Kosxka Axmet SIcayn aTbIHAaFbI XaIbIKAPAJIBIK Ka3aK-TYPIK YHUBEPCUTETI
Kypnan Kazakcran PecrryonukackiabsiH bacriaces skoHe OyKapaliblK akmapar icTepi >KeHIHIET1 YITTHIK
arenrririnzae 1996 xwuirs! 8 Kasanaa Tipkenin, Kazakcran Pecrryonikacel MHBecTHIMSIIAp KoHE JaMy MHUHHCTPIIIT]
Baiinanblc, aKmapaTTanabIpy *oHe aknapat komureTiHiH Ne232-7K kyaniri Oepinrex.
ey xuimiri: 3 aiiga 1 per. MBB Tini: ka3akia, Typikiie, aFbUTIIBIHINIA, opbicina. Tapaty aymarsl: Kazakcran
Pecrry6nukacel, anbic skoHe kakpiH meren. Mugexe Ne75637. Kypuan 2013 sxpuinsiH KaHTap aiibiHan O6acran [laprk
kanaceiaaarel ISSN opransireinaa tipkenren. ISSN 2306-7365 (Print), ISSN 2664-0686 (Online).

FrutbiMu eHOEKTIH Heri3ri HoThxKenepin xapusiay ymin Kasakcran Pecryonukack bitim xkoHe
FBUIBIM MUHHCTPJIITiHIH BiTiM jkoHEe FBUIBIM canachiHaarel 0akpuiay Komurterinig 2018 KbUiabig
11 sxentokcanmarsl Ne1945 xone 14 xxentokcangarsl Nel1992 OyiipeikTapbiMeH xKypHain KoMuTeT YChIHATBIH
FBUTBIMH OachiIbIMaap Tizimine @uinocodus, Tapux, [legaroruka sxone @usonorus GarbITTaphl OOMBIHIIA
€HTI31I1.

KURUCU:

Hoca Ahmet Yesevi Uluslararasi Turk-Kazak Universitesi
Dergi 8 Ekim 1996'da Kazakistan Cumhuriyeti Basin ve Medya Iletisim Ajansi tarafindan tescillenmis,
Kazakistan Cumhuriyeti Yatirim ve Gelisim Bakanliginim, iletisim, Bilisim ve Bilgilendirme Komitesinin 232-J
numaral kimligi verilmistir. Yaymn Siiresi: 3 ayda 1 defadir. Siireli Basmn Yayin Dili: Kazakga, Tiirk¢e, Ingilizce ve
Rusca. Dagitim Bolgesi: Kazakistan Cumhuriyeti, uzak ve yakin yabancr iilkeler. indeks: 75637. Dergi, Ocak 2013'ten
bu yana Paris'teki ISSN Merkezi'nde kayitlidir. ISSN 2306-7365 (Print), ISSN 2664-0686 (Online).

Bu dergi, Kazakistan Cumhuriyeti Egitim ve Bilim Bakanligi’nin 11/12/2018 tarih ve 1945 sayili
karari ile 14/12/2018 tarih ve 1992 nolu karar1 ¢er¢evesinde Felsefe, Tarih, Pedagoji ve Filoloji alanlarinda
KC EBB tarafindan tavsiye edilen bilimsel dergiler listesine dahil edilmistir.

YYPEJAUTEJIb:

MexayHapoaHbIil Ka3aXCKO-TypPeUKH YHMBepcUTeT uMeHu Xoa:ka Axmena Slcasu
XKypnan 3apeructpupoBas B HarmoHaapHOM areHTCTBE 110 efiaM Ie4aTH ¥ MaccoBOH MH(opMarmn
Pecriy6nuku Kazaxcran 8 okrsiopst 1996 rona. Komurerom cBsizu, undopmaruzanmu u uabpopManyu MUHHCTEpPCTBA 110
WHBECTUIMSIM U pa3BuThio Pecriybmmku Kazaxcran Beigano cBunerenscTBo Ne232-7K.
[lepuonuanocts m3ganus: 1 pa3 B 3 mecsma. S3sik TN ka3axckuii, TypelKui, aHTTTHICKUN, PyCCKUI.
Tepputopust pacnpoctpanenus: Pecriyonuka Kazaxcran, nanbaee u OnmkHee 3apyoexse. Unmexe Ne75637.
Kypuan c suaBapst 2013 roga 0w 3apeructpuponan B Lleatpe ISSN B ropoae Ilapmxke.
ISSN 2306-7365 (Print), ISSN 2664-0686 (Online).

[Ipuxazamu Komurera mo koHTpoIto B chepe oOpa3zoBanus n Hayku MuHHCTEpCTBAa 00pa30BaHUS U
Hayku PecrryOmmkum Kazaxcran ot 11 mexabpst 2018 roma Ne1945 u ot 14 nexaOps 2018 roma Ne1992 xypran
BKJIFOUEH B MEepeYeHb HAYYHBIX U3qannil B oomactu Ounocodun, Mcropun, [lemarornku n dunonoruu,
pekomeHyembix Komurerom.

FOUNDER:
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The Journal was registered by the Communication, Informatization and Information Committee Periodical press
and information agency of the Republic of Kazakhstan on October 8, 1996, Ministry of Investment and Development of
the Republic of Kazakhstan issued a certificate Ne 232-G. Publication: 1 time in 3 months. Language PPP: Kazakh,
Turkish, English, Russian. Territory of distribution: the Republic of Kazakhstan, near and far abroad. Index Ne75637.
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WAYS OF DEVELOPMENT OF ACTIVE AND COGNITIVE ACTIVITY OF PUPILS
IN SUBJECTS OF NATURAL SCIENCES

The world is changing, changing in turn the education system, so the education system should
form such a quality as professionalism in everything-the ability to quickly change directions and
methods of activity. There is a concept of the information society, which is interested in the fact that
its citizens were able to independently, actively act, make decisions, flexibly adapt to living
conditions. Accordingly, in the teaching of natural Sciences, new approaches to the eternal
problems: how and what to teach, new pedagogical technologies, techniques, methods, new views
on the relationship between teacher and student.

Keywords: education, subjects of natural science, teaching, activity, work in small groups,
individual work, group discussion

H.A. CanapibaeBal, C.E. MaxanéeroBa?, I'.A. Kanraraii’, A. Kanan®
Yneoazoeuxa evinoimoapuinbiy kanouoamol, Kazax yimmolx Kbl30ap nedazo2ukansly YHUGepCUmenti
(Kazaxcman, Anmamer §.), €-mail: nazirasandibaeva@gmail.com
Znazucmpanm, Kazax ynmmolx Kuiz0ap nedazo2uxanwiy ynusepcumemi (Kazaxcman, Anmamot x.)
3PhD ooxmop, Kazax ynmmuix Kbi30ap nedazo2ukanbly YHUGepCumeminiy aga OKblmyublCbl
(Kazaxcman, Anmamel K.), e-mails: gulbanu.kaptagay@gmail.com; kalan.a@mail.ru

ZKaparbLibIcTaHy IOHIEPIH OKBITYA
OKYIIbLIAPABIH TAHBIMIBIK 0€eJICeHALTITNH JaMBbITY TIciaepi

OseM esrepyze, o3 Keserinjae OuriM Oepy xyieci e e3repicTepre yuiblpayaa, COHJBIKTaH
OuiM Oepy >KyHeciHae KOCIOMIIIK CHAKTBI-IC-OpEKeTTIH TIclIIepl MeH oficTepiHe Te3 Oedimaeny
KabisIeTi KaJbImTacybl THIC. AKMAapaTThIK KOFAMHBIH OHBIH a3aMaTTaphl €3 OETIHIIE OPEKET eTim,
HIenrivM Kabbuiaarn, eMip cypy KafjaiiapbiHa HKeM/i OeiiMerne anysl YIIiH MyIesni 001ybl Kepek
JIETeH TYKBIpbIMIaMackl O0ap exeHi Oenrimi. ColkeciHIe, >XKapaThUIBICTaHy IMOHAEPIH OKBITYAA
©3€eKTI Macenenepal ILIemyae >KaHa ToclUiaep: Kalail jkoHe Here YHpeTy Kepek, >jkKaHa
MeIarOTUKAIIBIK TEXHOJIOTHSIIAp, TOCUIIEp, OMicTep, MYFaliM MEH OKYIIBIHBIH ©3apa KapbiM-
KaThIHACBIHA JKaHa Ke3KapacTap KaJbIITaCThI.

Kiar ce3nep: Oinim Oepy, *apaTbUIbICTaHy MOHJEP], OKBITY, OEICEHAUTIK, KIlll TONTaparbl
KYMBIC, IepOec KYMBbIC, TONTHIK MiKipTajac.

* Bizze oypuic cinmeme ycacanvi:

- Sandibaeva N.A., Makhanbetova S.E., Kaptagay G.A., Kalan A. Ways of development of active and
cognitive activity of pupils in subjects of natural sciences // SIcayn yauBepcutetiniy xabaprbicel. — 2020, —
Ne3 (117). — B. 148-160. https://doi.org/10.47526.2020/2664-0686.015

* Cite us correctly:

- Sandibaeva N.A., Makhanbetova S.E., Kaptagay G.A., Kalan A. Ways of development of active and
cognitive activity of pupils in subjects of natural sciences // Iasay1 yniversitetinin habarshysy. — 2020. — Ne3
(117). — P. 148-160. https://doi.org/10.47526.2020/2664-0686.015
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Crnoco0bl pa3BUTHSI MO3HABATEIbHOI AKTHUBHOCTH 00Y4Yal0OIMXCS
NPHU U3y4YeHHUH eCTeCTBEHHOHAYYHBIX NIPeIMeTOB

Mup MeHsieTcs, MEHSIETCSl B CBOIO O4epe/ib U cUcTeMa 00pa3oBaHus, MOATOMY B HEMl JOIKHO
(dbopMHUPOBAaTBCS TaKOE KadecTBO, KaK MPOPECCHOHAIM3M BO BCEM — yMEHHE OBICTPO MEHSTh
crocoObl U MeTONbl JeATenbHOCTH. CyIecTByeT KOHLENUUsS HH(OPMALMOHHOTO OOIIecTBa,
KOTOPO€ 3aMHTEPECOBAHO B TOM, YTOOBI €ro TIpa)xJaHE€ MOIVIM CaMOCTOSITEIbHO, AKTHBHO
JeCTBOBATh, MPUHUMATh PEIICHUs], THOKO alaiTUPOBATHCS K YCIOBUAM *KU3HU. COOTBETCTBEHHO,
B IPEMNOJaBaHUU €CTECTBEHHOHAYYHBIX IPEIMETOB IMOSBISIOTCS HOBBIC MOJXOJbI K aKTyaJIbHBIM
npobyiieMaM: KaKk ¥ 4YeMy YYHUTb, HOBBIC IMEJArormyecKkue TEXHOJOTHH, MPUEMbI, METO/bI, HOBHIE
B3IJISAJIbI HA B3AMMOOTHOIIICHUS YIUTENSI U YICHUKA.

KiioueBble ciioBa: 00pa3oBaHuE, €CTECTBEHHOHAy4YHbIE MPEIMETHI, IMPENoJaBaHUe,
aKTUBHOCTbH, pa00Ta B MaJIbIX TPYIINAX, MHAUBUIYaJIbHAS padoTa, IPYIIOBas TUCKYCCUS

Education is of great importance in the formation of the intellectual potential of the nation.
Therefore, the Republic of Kazakhstan is focused on the technology of training of advanced
information and industrial States. Therefore, the development of national education is a matter of
state strategy. In order to correctly formulate the strategy of modernization of education it is
necessary, firstly, to carefully analyze the development of Kazakhstan and, secondly, to use the
positive experience of other advanced countries [1].

For this purpose it is important to develop active and cognitive activity of pupils, to form
interest to a subject, to ways of search, self-education, assimilation, processing and application of
information that would allow pupils to be guided easily in the modern quickly changing world.
Modern teaching at school is faced with the problem of reducing the interest of students to study
subjects. Such a school subject as the subjects of natural science society has long attributed to the
category of the most difficult. We have considered ways of development of active and cognitive
activity of pupils in subjects of natural Sciences:

- use differentiated questions, differentiate expected answers;

- plan and prepare questions for students with special learning needs and gifted students;

- prepare assignments at a higher level than for self-study students;

- I try not to overload more capable students with tasks;

- use open-ended questions to engage more capable students in an interactive debate;

- stimulate gifted students to conclusions on the material covered;

- if necessary, we involve students in modeling in the subjects of natural science;

- prepare for highly gifted students questions and tasks of the highest level, and for students
with low abilities simple questions of low level;

- we use modeling to build confidence in students with low abilities;

- we use the necessary terminology for the application of metacognition, which should be
known by students with a high level of abilities.

For the development of active and cognitive activity of students in the subjects of natural
science self-evaluation should be directed not only to encourage, but also to form the goals and
evaluation criteria [2]:
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- announce grading criteria in advance;

- change the style of action and do not allow excessive pressure on students;

- stimulate students 'self-esteem, use self-esteem sheets, monitor students' self-reading and
writing, and master science subjects within the subject;

- bring tasks and exercises in line with the abilities of students, aiming for high expected
results;

- support students in seeking specific answers, independent conclusions and initiative;

- prepare experimental tasks based on research aimed at solving the problem;

- plan to receive independent feedback from students, create the conditions for the maximum
scale of practical and research tasks and exercises;

- plan the use of the computer, consider helping older students younger students, for example,
mentoring, ensure the availability of the computer at the appropriate level.

Group discussion — a method of group discussion that allows you to identify the full range of
opinions of group members, possible ways to achieve the goal and find a common group solution to
the problem. In the discussion, each participant gets the opportunity to show their position. Group
discussion activates the creative abilities of the student, his interest in the subject of discussion. it is
an excellent means of cohesion and development of the group, ensures the adoption of the most
optimal decisions by the group. For a group discussion [3]:

- Encourage students not only to familiarize themselves with the task, but also to explain it.

- Use the opportunities to familiarize them according to their roles and work report.

- Remind students to write down their notes for feedback.

- Allow students to define different deadlines for feedback.

- Using appropriate vocabulary and terminology, pay attention to the consideration of the
mastered topic.

- Solve complex problems.

- Make sure the students think about their teaching.

- Form the concept of complex (important) ideas.

- Give students the opportunity to work in groups with classmates with similar abilities.

- Provide the organization of a group mini-discussion.

Along with such approaches, it is important to use methods in teaching subjects of natural
science. Consider specifically several effective of them.

The case study method or «method of specific situations» (case-study method) refers to non-
game simulation active learning methods. This method is a method of active problem-situation
analysis, based on learning by solving specific problems — situations, solving cases. The purpose of
case-study is to analyze the situation arising in a particular state of Affairs, to develop a practical
solution through the joint efforts of a group of students. At the end of the process — evaluation of the
proposed solutions and choosing the right one.

To create an effective case-technology, you need a good case and a certain method of its use
in the classroom.

Requirements for case:

- fitness for purpose;

- be relevant;

- illustrate aspects of life and typical situations;

- develop analytical thinking;

- provoke discussion and find several solutions [4].

Main stages of case creation:

1. The place of the case in the discipline, the discipline section, the formulation of goals and
objectives.

2. Program map consisting of the main theses.

3. Collection of information regarding the case card.
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4. Writing the text of the case.

5. Conducting a methodological experiment.

6. Case preparation.

7. Implementation of the case, its application during training sessions.
8. Development of guidelines for the case.

Advantages of the method:

— the principles of problem-based learning;

— of navika solve real-world problems, the ability of the group's work;
— logical scheme for solving the problems, the arguments;

— skills of group work and presentations;

— getting the skills to ask questions and make answers.

One way to develop active and cognitive activity of students in the subjects of natural science
is innovative pedagogical activity. Today, in a modern school teaching methods of natural science is
going through a difficult period associated with a change in the goals of education, the main goal of
the school is: the success and health of the younger generation [5-6].

The introduction of active and cognitive activity of students in the subjects of natural science
in the educational process allows the teacher:

- to work out the depth and strength of knowledge, to consolidate skills in various fields of
activity;

- develop technological thinking, the ability to plan their own educational, self-educational
activities;

- building an individual learning path for each student;

- develop habits of strict compliance with the requirements of technological discipline in the
organization of training sessions.

In the teaching of natural Sciences, students have the opportunity to replenish their
knowledge, to delve deeply into the studied problem and suggest ways to solve it, which is
important in the formation of worldview [7].

When teaching science classes are conducted with different methods of interactive teaching.
Students know and have the opportunity to replenish their knowledge, to delve deeply into new
material. We offer several methods of working with students [8-9].

Method «Interview”

The objectives of the method: the development of students through the organization of
activity, sense-making, dialogue.

Framework conditions for the implementation of the method

1. The optimal number of participants - up to 30 people.

2. Necessary equipment: notebooks; notebooks; pens, attributes of the draw (drawings or
postcards, cut in half, according to the number of pairs of participants).

3. Implementation time of the method (depending on the number of participants) — from 10 to
20-30 minutes.

The algorithm implementing the method:

1. The teacher explains the conditions for the implementation of the method: creating pairs of
interlocutors, participants will need to exchange information on the proposed issues for 5 minutes,
then each pair will alternately present the received information to everyone.

2. The teacher invites the participants to determine their interlocutor-interviewer (the choice
can be made by lot: each participant is offered one of the car-points, which depicts part of the
picture, on the other part of his drawing, the participant finds his pair).

3. Interviewees (couples) are placed next to each other.

4. Next, the teacher offers participants to ask questions for an interview (2-3 questions).
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5. Within 5 minutes, the interlocutors exchange information among themselves on the
proposed issues (information can be recorded in a notebook, Notepad).

It is fundamentally important to give no more than 5 minutes for the exchange of information
between the interlocutors — this encourages the participants to dialogue, to demonstrate the ability to
listen and hear, not to occupy the entire communicative space. Next, the teacher alternately invites
couples to quickly present the information received (each participant tells not about himself, but
about his interlocutor). The reflection of the implemented method and the interaction is carried out.

The method of «Cross-group»

The objectives of the method: the development of independent thinking, communication
skills, individual consciousness through the organization of interaction, mental activity, sense-
making, reflexive activity.

Framework conditions for the implementation of the method

1. The optimal number of participants — up to 30 people.

2. Necessary equipment: sheets of paper size A-3 or watman; markers (1-2 per group).

3. The implementation time of the method is 30—60 minutes.

The algorithm implementing the method

1. Participants are invited to create several creative groups (for example, 6 groups of 4
people).

2. The teacher explains the conditions for the implementation of the method: creative groups
need to discuss the proposed problem for 5-10 minutes, find a solution to the problem (create a
project, develop a model).

3. Then the participants in the groups are calculated by sequence numbers (for example, the
first-fourth).

4. Creative groups of new composition are created (for example, four groups of 6 people: one
group combines all the «first» numbers, the other all the «second», etc.).

5. Groups of a new composition is proposed to re-discuss the solution to a given problem,
each participant tells the group about the outcome of the first composition. Work on the problem is
carried out during 10-15 min.

6. Each of the creative groups of the second (new) composition presents its own version of
the solution to the problem.

7. Reflection of the interaction is organized.

Method «1*2%4)

The objectives of the method: the development of students (communication skills, individual
consciousness, thinking) through the organization of interaction, the combination of individual
work, work in pairs, in creative groups, through the organization of mental activity, sense-making.

Framework conditions for the implementation of the method

1. The optimal number of participants — up to 30 people.

2. Special equipment implementation of the method does not require.

3. The method implementation time is 15-30 minutes.

The algorithm implementing the method

1. The teacher calls the method and explains its essence: the solution of the problem will be
carried out first individually by each, then-in pairs, then-in creative groups.

2. The teacher puts forward a problem (question) and offers all participants individually for
3-5 minutes to find a solution to this problem (answer to the question).

3. Five to seven participants present (voice) their options for solving the problem.

4. Pairs of participants are created (at will, by lot).

5. Couples are invited to compare texts for 3-5 minutes to solve the problem of each of the
participants and create a common text, expanding and deepening its content.

152



ACAYHU YHUBEPCUTETIHIH XABAPLIBICHI, Ne3, 2020

6. Three to five couples present the results of their work, voice the written texts.

7. Then every two couples unite in creative groups of 4 people.

8. Creative groups are invited to compare versions of texts created in pairs, expand and
deepen their content within 7—10 minutes.

9. Each creative group presents its own version of the text to solve the problem.

10.Reflection of the interaction is organized.

The method of «Four cornersy

Objectives of the method: Creation of a favorable atmosphere, organization of
communication, updating of knowledge, attitude to them, development of positive cognitive
motivation, generalization of knowledge, etc.

Framework conditions for the implementation of the method

1. The optimal number of participants — up to 30 people.

2. Necessary equipment: a spacious auditorium with four corners, in which the participants of
the game can move freely; 4 sheets of paper of different colors (for example, red, yellow, blue,
green), which with the help of adhesive tape are attached one to each corner of the audience so that
they can be clearly seen by all participants of the game; a system of questions (7—10) with:

1) Your favorite color: red, yellow, blue, green?

2) Your favorite time of year: summer, autumn, winter, spring?

3) What flower do you prefer: rose, chamomile, Dahlia, carnation?

4) What tree do you prefer: birch, spruce, Linden, oak? etc.

3. The method implementation time is up to 10 minutes.

The algorithm implementing the method

The teacher calls the method, offers to participate in its implementation and hangs in the four
corners of the audience on a sheet of colored paper.

The teacher introduces the participants to the rules of implementation of the method: each
participant is invited to answer questions, making a choice. Once the choice is made, you need to go
to the corner (the color), which corresponds to the choice made. If none of the proposed choices-
answers are satisfied, you should go to the center of the audience.

When all participants have made a choice and dispersed to the four corners of the audience or
gathered in the center of the audience, they organize communication among themselves: each
explains to others in his group (his corner) his choice; the exchange of opinions, arguments about
the choice is carried out very quickly (for each choice 1-2 minutes).

Next, it is proposed to make the following choice, again organized communication.

4. After each question and the above four answers, the teacher activates the participants '
choice of any option and their organization of communication.

5. When the participants are offered all the questions and communication on the last of them
took place, the teacher organizes a reflection of the interaction held on such an algorithm:

- fix your emotional state during the implementation of the method;

- express your attitude to the content and procedure of the method implementation;

- what thoughts did the method awaken?

- what contributes to the implementation of the method?

There may be a situation when in one or two corners (or in the center of the audience) there is
only one participant. In this case, the teacher can listen to their explanation of the choice made or
organize communication of participants from different angles.

Functionally, teachers can offer this method to students both in the classroom and in
extracurricular activities.

The method of «Colored shapes»

The objectives of the method: the Development of individual consciousness, «l-concepty,
value orientation of students through the organization of their activity, sense-making, self-
identification.
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Framework conditions for the implementation of the method

The optimal number of participants — up to 30 people.

1. Necessary equipment: various shapes of colored paper (geometric, flowers, fruits,
vegetables, objects, animals, etc.); each figure is presented in 2—3 copies of different colors.

2. The method implementation time is up to 15 minutes.

The algorithm implementing the method

1. The implementation of the method begins with the teacher explaining the rules of its
implementation: from a set of figures, the participant chooses one and explains his choice.

2. The teacher lays out all the available colored figures on the table or on the floor in the
center of the circle, where the participants are located.

3. Each of the participants chooses one of the figures, which in shape and color corresponds
to the individuality of the participant, his current mental, emotional state. Selects one of the figures
and the teacher.

4. After 2-3 minutes, the teacher invites each of the participants to explain their choice: what
does the color and shape of the chosen figure symbolize for them? Usually the teacher begins by
asking his story a certain algorithm for explaining the choice.

5. Then each of the participants in a circle (alternately) explains his choice, showing all the
selected figure.

6. As a result, the teacher sums up, emphasizing the individuality of each participant.

«Selection Method»

The objectives of the method: the development of students through the organization
mysledeyatelnosti, sense-making, reflective activity.

Framework conditions for the implementation of the method

1. The optimal number of participants - up to 30 people.

2. Necessary equipment: three signs with the words «Yes», «no», «maybex»; a small ball
(plastic, rubber, tennis, paper); a pre-compiled system of questions on any topic or problem (7-10
questions).

3. The method implementation time is 10-15 minutes.

The algorithm implementing the method

1. The teacher introduces students to the conditions of implementation of the method: a
system of questions is proposed, answering which it is necessary to make a choice between three
answers: «Yesy, «no», «maybex. The participant goes to the appropriate plate; the one to whom the
ball will be thrown, catches it and explains his choice.

2. In the audience, in three different places (so that participants can move freely), signs are
placed (fixed with tape) with the words «Yes», «no», «maybey.

3. The teacher asks the first question and invites the participants to make a choice of one of
the answer options (the participants disperse in the audience, placing themselves under the
appropriate plate).

4. The teacher alternately throws the ball to 1-2 participants gathered under each of the
plates, and asks to explain his choice of answer. Caught the ball gives reason for his choice.

5. The teacher asks the second and all subsequent questions. Participants choose the answer
option and move around the audience under the appropriate sign. After answering each question, the
procedure of throwing the ball to the participants with a request to explain their choice is repeated.

6. When all questions are proposed and explanations are received by the participants of the
choice of answers, the teacher thanks everyone for participating in the implementation of the
method.
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The method of «Logical chainx»

The objectives of the method: the development of students (in particular, the development of
logical thinking) through the organization of intensive communication, reflective activity, sense-
making.

Framework conditions for the implementation of the method

1. The optimal number of participants — up to 30 people.

2. Necessary equipment: cards-links (components) of the logical chain; pre-developed
content (links and logic of their location) 2—3 logical chains, which will be offered to build a group
of participants.

3. The method implementation time is 10-15 minutes.

The algorithm implementing the method

1. 1. The teacher introduces students to the conditions of implementation of the method:
everyone is offered a choice of one of the cards on which either a word or a phrase is written. This
card and its owner are one of the links of the logical chain that must be built by organizing
interaction with other participants. Cards (links) must be built in a certain logic, justifying this
logic. On the first card (link) with which the logical chain begins, there should be a generalizing
word or phrase that gives the name of the entire logical chain; it is necessary to build 2-3 logical
chains.

2. Participants are invited to take a choice of one card. All the cards-links of 2-3 logical
chains are mixed and turned so that the participants do not see what is written on them, and are
located on the folder that the teacher carries through the audience.

3. After cards are distributed to participants, the teacher suggests them to organize
communication among themselves as a result of which it is necessary to construct 2-3 logical
chains-one on the left, another on the right in audience; reminds that it is necessary to explain logic
of construction of «chainy, races of position of its links.

4. Participants interact with each other, building logical chains (determine who in what chain
should be and in what sequence, explaining its logic).

5. When logical chains are built, the participants (or those who first built the logical chain)
alternately announce the name of the chain, list in logical sequence all the links in the chain, and
then explain (this can be done by either one or more participants) the logic of the location of the
links in the chain.

6. After the participants present the constructed logical chains, the teacher either agrees with
the proposed options, or rearranges the logical chains according to his scenario, explaining the logic
of their construction.

7. Reflection of the interaction is organized.

Examples of logical chains

Option 1. The logical chain is «Wardrobe.

Components (links) logical chain (composition and logic location): wardrobe, shelf, hat, tie,
hanger, pants, shirt, suit, cloak, coat, mole, wormwood.

Explanation of the construction of the chain: the logical chain is called «Closet»: in the closet
there is a shelf on which can lie a hat and tie; on the hanger we first hang pants, then a shirt, jacket,
cloak and coat; in the closet sometimes gets a moth, the remedy for moths is wormwood.

Option 2. A logical chain of «Foresty.

Components (links) of the logical chain (composition and logic of location): forest, pine,
spruce, birch, oak, hazel, hawthorn, juniper, blueberry, Buttercup, chamomile, pear.

Explanation of chain construction: a logical chain is called «a forest». At the heart of its
construction is the principle of tiered forests: first there are trees (starting with the highest-pine,
oak), then-shrubs (from hazel to blueberries), then herbaceous plants (Buttercup, chamomile) and
mushrooms (pear).
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The content of «logical chains» can be definitions, components of the structure of objects and
phenomena, leading ideas of the course topic, any field of knowledge.

We offer several methods of working with students. Practical tasks in teaching are also very
relevant. Therefore, we consider several works on practice for the formation of worldview and
scientific concepts in natural science [10].

Practical work Ne 1.

Study of the law of conservation of energy.

Comparison of the change in the potential energy of a stretched spring with the change in the
kinetic energy of the body.

Equipment: two tripods for front work; dynamometer training; ball; thread; sheets of white
and copy paper; measuring ruler; scales training with a tripod; weights.

Task: compare the decrease in the potential energy of the stretched spring with the increase in
the kinetic energy of the body associated with the spring.

Theoretical foundations of the work. Because energy is defined via work, the SI unit for
energy is the same as the unit of work — the joule (J), named in honor of James Prescott Joule and
his experiments on the mechanical equivalent of heat. In slightly more fundamental terms, 1 joule is
equal to 1 newton metre and, in terms of Sl base units. On the basis of the law of conservation and
transformation of energy in the interaction of the elastic forces change the potential energy of the
stretched spring must equal the change in Kinetic energy associated with her body, taken with
opposite sign.:

AEp = — A Ek

For experimental verification of this statement, you can use the installation shown in figure 1.
In a foot of a tripod fix the dynamometer. To his hook tie the ball on a thread length of 60—-80 cm on
another tripod at the same height with a dynamometer strengthen the foot trough. Setting the ball on
the edge of the gutter and holding it, move the second tripod from the first to the length of the
thread. If you move the ball from the edge of the gutter to x, then as a result of deformation, the
spring will acquire a reserve of potential energy

2

AEg = X
P—2’

where k — is the spring stiffness.

Then the ball is released. Under the action of the elastic force, the ball acquires the velocity V.
Neglecting the losses caused by the friction force, it can be assumed that the potential energy of the
stretched spring will completely turn into the kinetic energy of the ball:

kx?  mv?

2 2

156


https://en.wikipedia.org/wiki/Energy
https://en.wikipedia.org/wiki/Mechanical_work
https://en.wikipedia.org/wiki/SI
https://en.wikipedia.org/wiki/Joule
https://en.wikipedia.org/wiki/James_Prescott_Joule
https://en.wikipedia.org/wiki/Mechanical_equivalent_of_heat
https://en.wikipedia.org/wiki/Newton_metre
https://en.wikipedia.org/wiki/SI_base_unit

ACAYHU YHUBEPCUTETIHIH XABAPLIBICHI, Ne3, 2020

-

Figure 1 - Demonstration of the law of conservation of energy

The speed of the ball can be determined by measuring the range of its flight s at free fall from

height h. From the expression v-— and ¢ \P it follows that AEx= 2' ’"jhg

2

. . .k 2
The purpose of the work is to verify equality: % =9

4h

Given the equality Fy= kx we get: % :%.

The order of work.

1. Mount the dynamometer on the tripods and keep it at the same height h =40 cm from the
table surface. Hook it over the hook of the dynamometer thread, tied the other end to the ball. Put a
sheet of white paper and a sheet of copy paper on top of it.

The distance between the tripods should be such that the ball is on the edge of the trough with
the thread stretched and no deformation of the dynamometer spring.

2. Move the ball away from the edge of the chute until the dynamometer reading is equal

Fy=2H. Move the ball away from the edge of the chute until the dynamometer reading is equal Sav.

3. Measure the deformation x of the dynamometer spring at the elastic force Fy=2N. Calculate
the potential energy of the stretched spring.

4. Measure the mass of the ball with weights and calculate the increase in its kinetic energy.

5. The results of measurements and calculations are recorded in the report table.

Reporting table

Fy, N

X, mJ

Ep, J

AE,,J

m, kg

h, m

s, m

Ek, J

AExk, J

6. Estimate the error limits of measuring the potential energy of a stretched spring.

3 o, Ax
=t e =t
p y

Since E, =
X

The limit of absolute error is:AE, =E &,
7. Estimate the limits of errors in measuring the kinetic energy of the ball.
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2
ms;,g

Since E, = i , then the margin of relative error is:

ep, =, t2e, teg tE

Errors €, € and €, compared to the error € can be neglected.

) Ascp
In this case &5 ~2e, =2 .
p SCP
The conditions of the experiment for measuring the flight range are such that the deviation of
the results of individual measurements from the average is much higher than the boundary of
systematic error (ASrand >> ASsyst), TO3TOMY MOKHO TPUHSTh, 9TO ASay = ASrand.

The boundary of the random error of the arithmetic mean with a small number

As,,

. 3 : :
measurements’ N is by the formula: As¢p,= N where is calculated by the formula given on the

page 16.

As,,1
Thus, ¢, =6—=—

-
cp

The boundary of the absolute error of measuring the kinetic energy of the ball is equal to:

AE, =E,e,. .

8. Make a conclusion about the implementation of the law of conservation of energy by
checking whether the common points have intervals [E, =AE,] u [Ex £ AEk].

Control question:

1. In what cases does the law of conservation of mechanical energy?

2. What can explain the inaccurate equality of changes in the potential energy of the spring
and the kinetic energy of the ball?

Practical work Ne2
Determination of specific heat of water vaporization

Content and method of work. The specific heat of water vaporization is determined by the
change in its level in the vessel during boiling.

The process of transferring energy from one body to another without doing work is called heat
transfer, or heat transfer. In the process of heat exchange, the body can either receive or give away
energy, which is called the amount of heat.

In order to heat a body of mass m1 from the initial temperature t; to the final temperature to, it
IS necessary to expend the amount of heat Qi1 = cma(t2 — t1), where c is the specific heat of the
substance. To convert a liquid mass m2 into steam at a constant temperature, it needs to transfer the
amount of heat Q> = Lmy, where L is the specific heat of vaporization.

Let the water be heated by an electric boiler and all the work of the electric current goes: 1) to
heat the water from the initial temperature t; to the boiling point t; 2) to the subsequent
transformation of some mass m of water into steam. Then, according to the law of conservation of
energy, for these two processes can be written:

Pt1=cmy(t —t1); )

Pty=Lm, (2)
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P — the capacity of the boiler, ¢ = 4190 J /(kg * K) — specific heat of water, m; — the initial
mass of water, ty — initial water temperature, t2 = 100°C — final temperature of water, t1 — time of
heating water to a temperature of to, L — the latent heat of vaporization of water, m — mass of
evaporated water, 12 — the time during which water flows m turned into steam.

If the water is in a cylindrical vessel, its mass can be determined by the formula:

m1 = pV1 = pShy, (3)

where p = 1000 kg/m® — density of water, hy — initial water level (figure 2a), S — the area of
the bottom of the vessel. Similarly, you can determine the mass of water that will remain after
evaporation:

m2 = pV2 = pShy, 4

where hz — remaining water level (figure 2b). Solving a system of equations (1)—

&

Figure 2 — Demonstration to determine the specific heat of evaporation of water

(4) and given that Am = my — my, we obtain a formula for calculating the specific heat of

water vaporization:
[ = -ty T (5)

hi—h2 71

Equipment: cylindrical vessel (inner calorimeter Cup); water vessel; electric boiler;
thermometer; clock with second hand; ruler with millimeter divisions; foam sheet, tape.

Progress of work

1. Prepare a table in the notebook to record the results of measurements and calculations.

¢, JIkgK hy, m t1,°C 11,C h2, m t,,°C 2,C L, J/kg

2. Pour water into a cylindrical vessel and measure its temperature t1 and initial level hl.

3. Cautiously, observing safety, lower the boiler into the water, turn it on and measure the
time t1, during which the water is heated to a temperature t2 = 100 °C and begins to boil.

4. Allow the water to boil for some time T2, then turn off the boiler.

5. Measure the h2 level of the remaining water in the vessel.

6. The specific heat of water vaporization is calculated by the formula (5).

7. Compare the result with the table value and calculate the measurement error.

Additional task. Using the proposed equipment, calculate the mass of evaporated water and
the amount of heat that went to its evaporation.

Control question

1. Specific heat of mercury 120 J/(kgK), the specific heat of its vaporization 0.29 MJ / kg.
What does it mean physically?

2. What energy losses were allowed during the work and how they could be avoided?

Active and cognitive activity of students in the subjects of natural science is skillfully
combined (superimposed) with the above methods and technologies, which inevitably enrich the
content of education, make the lesson more visual, meaningful and interesting for the current
generation. Conducting a lesson in natural Sciences with new technologies is significantly different
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from the classic. Using a computer in the classroom makes learning mobile, strictly differentiated.
Computer lessons on the subjects of natural science complements the learning process. Increases the
activity of students, develops their abilities. Stimulates students to gain knowledge, improves the
quality of education.

o~ w

IS

11.

12.
13.
14.
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