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METHODS OF TEACHING NATURAL SCIENCE SUBJECTS IN ENGLISH

The methodology of teaching physics in English is very relevant, since in specialized schools of the
Republic of Kazakhstan in high school classes in physics, computer science and chemistry should be
conducted in English. In this regard, the training of teachers in these areas implies the intensification of
work on the in-depth introduction of the English language in pedagogical universities. The methodology of
physics itself is associated with the study of the process and laws, the study of the basics of physics, methods
of effective assimilation of these basics and the acquisition of practical skills provided by the program.
Methods of teaching physics in English are relevant, as they explore the ways and means of education, its
patterns for the development of students in physics in English. The article considers some problems of
teaching physics in English, methods of conducting laboratory work in physics.
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result.
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TABUTbIA WJIMMJIEP TIPEAMETTEPHUH AHTJINC TUWJINHIE OKYTYYHYH
BIKMAJIAPBI

Du3uKaHbl aHeIUC MUTUHOE OKVMYVHVH MemoOOoI02Uusicbl ome akmyanoyy, anmkenu Kaszaxcman
Pecnybnuxacvinbin  aducmewimupuneen — MeKmenmepurHoe — JHCO2OPKY — Kiaccmapoazel — usuxa,
ungopmamuxa dicana xumus 0O0IOHUG cabakmap aHenuc MmMunuHoe JHCypeysyayyee mutiuwi. byea
batinanviumyy, Oyn bazeimma nedazo20opdy 0aapooo nedazocukanvik KOXKoopdo awnenuc muaun
mepeyoemun  cauvlimyy 000OHYA  uwimepou  akmuglewlmupyy Oecenou ourdupem. Dusuxa
MeMOOUKACHIHbIH 63y NPOYECCMU HCAHA MbIU3AMOApObl U3UN006, usuxka He2uzoepun oOuryyee, Oy
He2u30epou HAMbIUNCATYY O0300UMYPYY MEMOOOOPYH HCAHA NPOSPAMMAOA Kapanean NpaKmuKaiblK
KOHOYMOOpOY anyyea Oauiranviiumyy. @OUUKAHbL AHSAUC MUTUHOE OKYMYYy Memoooopy axmyaioyy,
aumKeHu mapousi OepyyYHYH JHCONOOPYH JHCAHA KAPANCAMMAPLIH, OKYYUYIapOblh @u3uka 000HYA
CHWWWCIYHIYH MBITI3AM YEeHeMOYYIYKMOPYH aueauc mununoe oOepyy menen uzundeum. Maxanaoa
QuszuKanvl aHenuc Muaunoe OKymyyHyH aupulm Keueounopy, usuxa 60onya 1a00pamopusiivik uumepou
ACYPRY3YY bIKMAAPHI KAPANSAH.

O3exmyy cezdep: zamanban dOurum Gepyy, mabusm maanyy npeoMemmepu, AHIUC MUIUHOe
OKYmYy, ycynoap, 1a60pamopusi, HColiublHMbIK
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METO/JIbI IPEITIOJABAHUS ITPEJMETOB ECTECTBO3HAHMS HA
AHTJIMMCKOM SI3BIKE

Memoodonozuss npenodasanusi Quauku HA AHAUUCKOM 53blKe OYEHb AKMYAIbHA, MAK KAK 8
cneyuailusupoearHtivblx WKojiax Pecny@zuku Kazaxcman 6 cmapuiux  Kiaccax ypoku  no qbu3ul<e,
uH([)opMamuKe U XUMUU OOJIICHbL npogodumbC}z Ha aneauickom ssvike. B cesasu ¢ smum noozomosxa
neoazo208 8 OAHHLIX HANPAGICHUSX ROOPA3yMe8aem aKmueU3ayuio pabomol no yeayoieHHoMy 6HeOPEeHUI0
AH2IUNCKO20 A3bIKA 8 Ne0A202UYECKUX 6)Y3dX. Cama memoouxa qbu3ui<u C6s3aHa ¢ U3yueHuem npoyecca u
3AKOHO8, U3YUEHUEM OCHO8 (DUUKU, MEeMO008 3PHEeKMUBHO20 YCEOCHUSL IMUX OCHO8 U NPUOOPEemeHUs
NPAKMUYECKUX HABbIKOS, NPedyCMOMPEHHbIX Npocpammon. Memoovl npenodasanus @u3UKU Ha
AHSTIULICKOM S13blKe aKkmyajlbHbl, MAK KaK uccxzedy;om nymuu cpe()cmea socnumanusl, €20 3AKOHOMePHOCmu
onsa paseumus ydawuxcsa no qbu3ui<e Ha anenuickom szvike. Cmamovs paccmampueaent HEKomopbvle
npobeMbl NPenodasanusi (YU3UKU HA AHSTUNICKOM S3bIKe, MEMOoObl NPOGedeHUst TAOOPAMOPHBIX pabom no
Qusuxe.

Knroueevie cnoea: CoBpemMeHHoe 06pa306aHue, npedmembl ecmecme0o3HaHUA, npenodaealme Ha
AHRULUCKOM s3bIKe, Memoobl, 1aDOpamopusl, pe3yibmam

In Kazakhstan, we are taking measures to modernize the education system. Starting from
September 1, 2019, physics, chemistry, biology and computer science will be taught in English.
The program "Road map for the development of trilingual education for 2015-2020" is working,
the main directions of which are the development of teaching AIDS for integrated training in the
subjects "Informatics”, "Chemistry", "Physics", "Biology".

Teachers of these subjects need to be fluent in English, not just to speak it, but also to teach
their complex subjects.

As stated by Ushinsky K. D. «the Teacher lives as long as he learnsy. In order not to forget
and continue learning English, it is recommended to start with the organization of optional classes
of the subject in English in classes with a number of students not more than 15, and the written
consent of parents is required. At the initial stage, you can start with 25-30% of the lesson time in
English, and then gradually increase this time.

All types of speech activity should be present in physics lessons and laboratory work,
although one of the key techniques of this technology is working with text. Texts must contain
pre-text and post-text tasks.

On this topic, we find a similar text in English in Internet resources. Check the readability
and accessibility for the perception of using online tools. Key words are highlighted in the text.

Apply reading strategies.

Viewing reading.

What are they used for?

Detailed reading.

True or False (mpaBnia wiu JIOXKB)...

Laboratory work in English prepare students to apply knowledge and language skills in
physics. On the example of our work, we allow students to enter the results of measurements in
ready-made tables, making a calculation. We work on the work and on the problems and make a
check and compare your solution with the right solution [1].
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As a result of consolidation of knowledge, students begin to come up with their problems,
solve them, and then check the correctness of reasoning, results.

Laboratory work Ne 1.
Determination of the graduation price of a measuring device

Obijective:
1. determine the price of division.

2. determine the volume of fluid
Instruments, materials: a beaker, a glass of water, various vessels

Work progress:

1. Beaker measures: Vmax= ml. (cm®) Viin = Ml = 10°m?

V p.d.=(-): 10 = wml fits 10 ml. Between the closest strokes ml. 1 ml = p.d.
Determine the price of division V p.d. =(-) : = wmn

Vpd=(-):_ =_ml

V=__ mlVv=_ ml;v=_ ml

V= ml=> capacity of the glass __ ml

Vascular capacity _ ml, __ ml, _ml.

Ne 1experience
Glass name

Fluid volume in cm?®
Vessel capacity, cm?
1

2

3

Glass
Flask
Bubble
Output:

Date year
Class 7

Name

Surname

Laboratory work Ne 2,
Pea Volume Measurement

Purpose of work: 1. determine the price of division 2. determine the volume of a pea.
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Instruments, materials: beads, ruler

Work progress: 1. The ruler measures L max = 15 cm (15*10° md)

L min=1mm=1*10"m?

L v.d. = (15-14) : 10 = 0.1 mm. Between the closest strokes is 0.1 mm,

L max = 15 cm (15 * 106 m®)

The length of the ruler is 15 cm. If you put 10 beads in a row, then their length will be
occupy:

Output:
Date

year
Class

First name
Last name

Laboratory work Mz 2. Measurement of specific heat of the body
Obijective:

Instruments and materials:

Work progress: 1. We measure the volume of water: V1 =100 cm?

2. Measure the initial t °C of water:

t=

3. We heat the cylinder in a vessel with hot water (this temperature will be the initial

temperature of the cylinder). Then lower it in a calorimeter with water. We write the initial cylinder

t°C:

t=

4. Measure t °C of water in the calorimeter after lowering the cylinder:

tto=

5.Using the scales, determine m of the aluminum cylinder, after drying it:

m=

Note: index 1 - water parameters;

index 2 - cylinder parameters.

1. According to the equations: a: Q = ¢ m (tk-t); the amount of heat Q that the water

received when heated; b: Q = ¢ m (t -tx); the amount of heat Q given by the metal cylinder.

Calculations:

Given:BeiBon:

Nel Measurement of body acceleration in uniformly accelerated movement
Objective:
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Determine the acceleration of the body with uniformly accelerated motion according to the
kinematics formula:

S=at¥2

Devices and meters [2]:

1 Stopwatch with sensors

2. Gutter

3. The body

4. Tripod

Working process:

1. We measure time (t) in __ (5) experiments at the same distance (S)

2. Enter the values in the table

3. Using the formula (S = at2 / 2), we calculate the arithmetic mean acceleration (a)

4. Find the arithmetic mean (add up all the results and divide by the number of experiments
(@l+a2..+ax/2)

5. By the difference in the answers, determine the error

Ne experience

g~ wWwN -

Value (a)

6. Calculations:

Output:

If you have a computer class, you can upload your lab work to computers. Tasks should be
arranged as their complexity increases. First, it makes sense to offer simple tasks of an
introductory nature and experimental tasks, then computational tasks and, finally, tasks of a
creative nature. It is possible to perform work in a virtual laboratory by selecting different initial
parameters. This can  significantly reduce the time of execution and verification of laboratory
work [3]. The work is recorded in computers, thereby freeing students from unnecessary writing.
The guys enter the results of measurements in the finished tables, making the count immediately
in the computer. In the remaining time, you can work onthe  problems, the conditions of which
are entered in the computer, and then make a check and compare your solution with the correct
solution proposed by a special computer program [4].

When planning lessons, it is necessary to take into account the specifics of the technical
conditions in which the lesson will be held, that is, how many computers in the class: one or is it
a full-value computer class? It is from this that it will depend whether to limit the display of
video and interactive experiment for the whole class through the video projector, or whether there
is a possibility of full-fledged work with the testing complex, laboratory computer work, virtual
modeling tools.

The educational disk «Virtual physical laboratory, grades 7-11» can be used in the
educational process as follows: demonstration by means of a multimedia projector on the screen
or by means of a computer class of laboratory works, display of video recordings, creation of
interactive models; carrying out electronic certification of teachers on the attached control
questions to each work; preparation of materials for carrying out control work or offset. Computer
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models easily fit into a traditional lesson and allow you to organize new types of learning
activities [5].

Lesson consolidation of knowledge. You can offer students for self-solving problems in the
classroom or at home, the correctness of which they can check by conducting computer
experiments. Independent verification of the results obtained by means of a computer experiment
enhances the cognitive interest of students, makes their work creative, and in some cases brings it
closer in nature to scientific research. As a result, at the stage of consolidation of knowledge, many
students begin to come up with their problems, solve them, and then check the correctness of their
reasoning, using a computer. Tasks compiled by students can be used in class work or offered to
other students for independent study in the form of homework.

Everything that exists in nature is called matter. Any change in matter, any process occurring
in nature, is called the movement of matter. The simplest form of motion of matter is mechanical
motion. Mechanical motion is the change in the relative position of bodies or parts of the same
body in space over time. The section of physics dealing with mechanical motion is called
mechanics. The basic laws of mechanics to a considerable extent been elucidated by Galileo and
formulated by Newton. Galileo Newton's mechanics is called classical. It studies the laws of
motion of macroscopic bodies moving at speeds much lower than the speed of light [3].

The motion of bodies with velocities comparable to the speed of light is considered by
relativistic mechanics. The study of the microcosm is engaged in quantum mechanics. Classical
mechanics is divided into kinematics, dynamics and  statics. Kinematics studies the laws of
motion of bodies, without delving into the causes that cause this movement. Considering the
dynamics of mechanical motion considering the reasons that cause it. Statics explores the
equilibrium conditions of bodies. The content of General education should reflect different areas
of human culture, so it includes different cycles of disciplines: humanitarian, mathematical,
natural, aesthetic, labor and physical training. The main purpose of natural disciplines is the
formation of a scientific worldview based on knowledge of nature and methods of its cognition.

The inclusion of physics as one of the natural disciplines is due to two factors:

- the role of physics-science in modern natural science;

- the role of physics as a subject in the development of students and the formation of their
scientific worldview.

Science is the main source of the content of the school course of physics, its theoretical basis.
In this regard, physics reflects the main features of physics-science: classical and modern physics,
leading ideas and theories, scientific facts, basic concepts, laws, the physical picture of the world,
as well as modern methods of cognition-experimental and theoretical.

Physics is the science of the most General properties and forms of motion of matter. (matter-
matter and field (2 species). Physics helps to know the world around us. The task of physics is to
investigate the laws of physical phenomena and find ways to apply these phenomena in human
life. The subject of physics methodology is the educational process in physics. The object methods
of teaching physics students and the teacher.The task of the teacher is not only to know  physics,
but also to master a scientifically-based Arsenal of techniques and ways to transfer knowledge to
students.

Requirements for teacher:

1. Know the subject-scientist.

2. Be able to present-teacher.

3. Be an artist.

The main functions of methods of teaching physics:
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1. General education (students gain knowledge of the basics of physics and acquire the skills
to use this knowledge in practice).

2. Developing (develops cognitive abilities: independently study new literature, navigate the
flow of scientific and technical information, learn to think logically and move from logical thinking
to dialectical and creative).

3. Educative (teaching physics serves as the basis for the formation of a scientific worldview,
which is implemented when criticizing aspects such as man and labor, man and machine).
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