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Abstract

The course "PHYSICS IN ENGLISH" forms the fundamental training of a
future physics teacher. The special role of physics is determined, first of all, by the
very subject of study, which reveals the content of matter and forms of its movement,
space and time as forms of existence and interconnection and interconvertibility of
types of matter and movements, the unity of the material world. Course categories
are studied in English. This is the important methodological and worldview
significance of studying the course. On the basis of the study of classical physics,
assimilation of physical theories, fundamental concepts and definitions of physical
guantities, the content of models, laws, and principles, a complete modern physical
picture of the world is formed. In the process of studying "PHYSICS IN ENGLISH",
the idea should be formed that the creation of generalizing theories is based on huge
experimental material, which is obtained, in particular, by the work of scientists; that
physics is the basis of modern engineering and technology; that physical research
methods are widely used in astronomy, chemistry, biology, meteorology, geology
and other fields. Together with the education of students' respect for science, respect
for scientists should also be cultivated. It is important that students of especially
pedagogical higher educational institutions of Ukraine know about outstanding
Ukrainian scientists-physicists, the main areas of their scientific activity and
scientific achievements. During the study of physics, it is necessary to familiarize
students with the latest achievements of science and technology, unsolved problems
in science. The peculiarity of studying physics at a pedagogical university or institute
Is that students must master a system of skills and abilities that would make it
possible to effectively transfer knowledge to students, cultivate in them curiosity,
interest in knowledge, and love for creative work.

Keywords: atomic and nuclear physics, molecular physics, mechanics,

electricity and magnetism



1. Onuc HABYAJBLHOI JUCHMILTIHU

HalMeHVBALLS ["anry3p 3HaHb, OCBITHBO- XapakTepucTHKa
yBd KBaTl(piKaliitHUI piBEHb HaBYaJIBHOL THCITMINTIHA
MMOKA3HUKIB :
(cTymiHb) Oenna popma nasuanns
['any3s 3nanb 01 Ocsita HopmaTtusna/ BapiatuBHa
KinpkicTh KpeauTiB — 5 Cnemnianbaicts 014 BapiaTHBHA
Cepenns ocBita
[anuBinyanbHe Pik niocomoexu:
HAYKOBO-10CITiTHE 4-n
3aBJaHHs: «Po3paxyHKO .
A o paxy 014.08 Cepennst ocBiTa
BO-TpadiyHi poOOTH 3 (disuka). Cemecmp
"Dizuku'"»
3araibpHa KIJIbKICTh \ 2
rogux — 150 Jlekuii
- | 14
Ilpakmuuni, ceminapcoki
TrXHEBUX TOAUH JJIs 3 84
€HHOo1 popMHU -
A bop : Jlabopamopni
HaBYaHHA: CrymiHb ‘
ayIUTOPHUX — 3 OakanaBpa -

Y PHIX P Camocmiiina poooma
caMOCTIHHOT poOOTH | 96
cTyjaeHTa — 6

Bun koHTpOITIO:
eK3aMeH

MoBa BHUKJIaJaHHA — aHTJIHCHKA

IMpumirka.

CHiBBITHOIICHHS KUIBKOCTI TOJAWH ayAUTOPHHMX 3aHATh JI0 CaMOCTIHHOI Ta
1HAMBITyaIbHOI pOOOTH CTAHOBUTH: 7S JAeHHOI Gopmu HaBuaHHS — 240 rom.:
80 rox. — aynurtopHi 3aHatTs, 160 roa. — camocriiina podota (33% /67 %).




2. MeTa Ta 3aBJAaHHA HABYAJIHLHOI AMCUHUILTIHA
Mema Kypcy: OBOJOIIHHA TICBHHUMH TPUHAOMAaMU Ta HaBUYKaAMHU 1X
3aCTOCYBaHb JI0 PO3B’S3aHHS NMPAKTUYHUX 3aJlay Ha aHIIMCHKIM MOBI; TOTOBHICTb
3aCTOCOBYBaTM 3HaHHA 3 (I3UKKM y BHUBYEHHI O0araThOX 3arajbHOOCBITHIX
HAaBYAJIBHUX MPEIMETIB aHTJIACHKOI MOBOK; OTPUMAaHHS SIKICHOI MpodeciiiHol
OCBITH, ITPOJIOBAKEHHS OCBITH HA HACTYITHUX €Tarax; BUpOOJIeHHs (13UYHOTIO CTHIIIO
MHUCIIEHHSI, TOOTO  BMIHHS  KJacu(iKyBaTH  O0’€KTH,  BCTAHOBJIIOBAaTH
3aKOHOMIPHOCTI, BUSBJISITH 3B’S3KHM MDK PI3HUMH SIBUIIAMU, TIPUAMATH PIIICHHS,
OPOAYKTUBHE MHCIUTH; TIMOOKE 3acBOEHHS (DI3UYHMX 3aKOHIB 1 Teopii,
OBOJIO/IIHHS HABYAJIbHUM MaTepiajioM, HEOOX1THUM JIJIsl ITUPOKOTO 3aCTOCYBAHHS Y
MOSICHEHH1 XIMIYHMX, Te0(pi3UYHUX, OI10JOTriYHMX, EKOJOTIYHMX Ta IHIIUX
NPUPOJTHUX SBUII, MIJIICHOTO YSBICHHS PO MPUPOTHUUO-HAYKOBY KapTHUHY CBITY,

PO3YMIHHS 3HAUYCHHS 1 MicIsl DI3UKH B CTPYKTYP1 MPUPOJHUIUX HAYK.

3aeoanns Kypcy:
1. ¢opmyBaHHS 1 PO3BUTOK YMiHb MPAKTHYHOTO BUKOPUCTAHHSA HAOYTUX 3HaHb Ta
MOTIMOJIEHHS KOMIIETEHTHOCT1 y MPEIMETHUX TATY3X aHTT1HCHKOI0 MOBOIO, K1
OB’ s13aH1 3 BUOOpOM npodecii Yu NoJaIbIINM HaBYaHHSIM, a caMe:

2. KOMIIETEHIIIi COIllaJIbHO-OCOOMCTICHI - PO3YMIHHS Ta CHPUUHSITTS ETHYHHX
HOPM TOBEAIHKM BIJHOCHO MNPUPOAU (MPUHLMIM OlOETHKH), €KOJOriyHa
IPaMOTHICTb, 3JaTHICTh YUYHUTUCS, KPEATHUBHICTb, 3JATHICTh O CHUCTEMHOTO
MUCJICHHS;

3. 3araJbHOHAYKOBI KOMIIETEHII1 - PO3YMIHHS MPUYWHHO-HACIIIKOBHUX 3B’S3KIB,
BOJIOZ[IHHSI MAaTEMaTUYHUM arapaTom, 6a30B1 3HAHHS Cy4acHUX 1H(pOpMaIIiHUX
TEXHOJIOT1H, (PyHAaMEHTAIbHUX HAYK;

4. 1HCTpyMeHTalbHI KOMIETEHII - 3JaTHICTh JI0 MTUCHMOBOI Ta YCHOT KOMYHIKaIIii
PIIHOI0O MOBOIO, HaBUYKHA POOOTH 3 KOMIT IOTEPOM, IOCIIIHUIILKI HAaBUYKH,
TOLLIO.

IlepenymoBu i BUBYEHHSI TMCUHMILIIHM: MaTEeMaTUYHUM aHaii3, ainredpa Ta

Teopis uncen, BUOpaHi 3a1a4i Gi3uKy, 3arajgbHa Qi3uka.
HapuanpHa aucIuIuIiHa CKIIaTaeThes 3 5-X KPEIUTIB.

IIporpamui pe3ybTaTH HABYAHHS:
ITPH4. 3nae i1 po3yMie MaTeMaTUyH1 METOAN (I3UKU Ta PO3AUTIB MATEMATUKH, 1110
€ OCHOBOIO BUBUEHHSI KYpCIB 3arajibHOi Ta TEOPETUYHOI (PI3UKH.
ITPHG6. 3nae popmu, MmeToau 1 3acO0M KOHTPOITIO Ta KOPEKIIil 3HaHb YYHIB.
ITPHY. 3HaTy OCHOBHI aKkTyalbHI MPOOJEMHU CydacHOi (PI3UKH, acTpoOHOMIi Ta
MaTEMaTHKH.
ITPH10. Matu 6a30Bi HaBMYKH CaAaMOCTIMHOT'O HaBYaHHS: BMITH BiJIIIYKOBYBaTH
noTpiOHy iHGOpMalLI0 B JPYKOBAHMX Ta €JIEKTPOHHUX JIKepesax, aHaji3yBaTw,
CUCTEMAaTHU3yBaTH, pO3YMITH, TIyMauyuTH Ta BUKOPUCTOBYBATH i  JJA
pO3B’si3yBaHHs NMPOodeCiiiHUX 3aB/IaHb.



3rigno 3 Bumoramu OIIII cTyneHT oBoo/1iBa€ TAKUMH KOMITIETEHTHOCTSIMU
I. 3araabHonpeamerHi

3K1. 3HaHHA Ta PO3YMIHHS MPEIMETHOI 00JacTi Ta PO3yMiHHS MpodeciitHol

ISJIBHOCTI.

3K3. 31aTHICTE IATH COLIAJILHO BIANOBIIAIBHO Ta CBIZIOMO.

3KS5. 3narHicTh 10 nonryKy, oOpoOJIeHHsS Ta aHaji3y 1H(pOpMaIlii 3 pi3HUX JHKEPEIL.

3K6. 31aTHICTh 3aCTOCOBYBATH HA0YT1 3HAHHSA B MPAKTUYHUX CUTYaIlIsIX.

3K7. 31aTHICTh BUUTUCS 1 OBOJIOAIBATH Cy4YaCHUMU 3HAHHSIMU.

3K9. 31aTHICTh BUKOPUCTOBYBATH 3HAHHS 1HO3EMHOI MOBH B OCBITHIH AisUTBHOCTI.
I1. ®daxoBsi:

®K2. 31aTHICTh BOJIOMITH MATEMATHYHUM arapaToM (i3uKu.

®K3. 3garHicTh GOPMYBATH B YUHIB PEIMETHI KOMIIETEHTHOCTI.

®K4. 3paTHICT, BOJOJITA OCHOBAMHU MIJICTIOKJIAJAaHHS, IUIAaHYBaHHS Ta

IIPOEKTYBAHHS MPOIECY HaBYaHHS (I3MKM Ta MATEeMATHKH Yy 3aKJiaJlax 3arajbHOl

CEpEeIHbOI OCBITH.

®KS. 3naTHICT 10 OpraHizallii 1 MpOBEICHHS HaBYAJILHOIO IMpolecy 3 (pi3uku Ta

MaTEeMAaTHKH Yy 3aKjIajax 3arajJbHOl CepeHbOI OCBITH.

®K6. 3partHiCTh 3a1MCHIOBATH OO €KTUBHHMA KOHTPOJIb 1 OLIHIOBAHHS pPIBHA

HaBYAJIbHUX JOCSITHEHb YUHIB 3 (PI3UKH Ta MATEMATHUKHU.

®K13. 3naTHicTh 00MpPATH TEXHIUHI 3aCO0M BUMIPIOBAHHS, MTOEIHYBATH EMITIPUYHI1

1 TEOPETHYHI METOIU JOCTIKeHHS (PI3UYHUX 1 MIEeAAroriyHuX CHUCTEM; pO3pOOIIATH

Ta BUTOTOBJISITU HAOYHICTD JIJISl YPOKIB PI3HUX THIIIB.

2. Information volume of the academic discipline.
Mechanical movement.
Acceleration. Uniformly accelerated rectilinear motion.
Reasons for movement. Inertial frame of reference.
Momentum of the body. The law of conservation of momentum.
The main provisions of the molecular kinetic theory of the structure of
matter.
Properties of liquids. Surface tension.
Internal energy of bodies. Gas operation.
8. Electrification of bodies. Types of electric charges, their interaction.
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9. Direct electric current. Electric circuit.
10.Electrical conductivity of semiconductors.
11.Electrical and magnetic interactions.

IIporpama HaBYAJIbLHOI JUCHUILIIHA

Credit 1. Kinematics

Topic 1. Uniform movement
Mechanical movement. The main problem of mechanics and ways to solve it in

kinematics. Physical body and material point. Reference system. Relativity of
mechanical motion. Trajectory of movement. Path and movement. Uniform
rectilinear motion. Speed of movement. The law of addition of velocities.

Topic 2. Accelerated movement
Acceleration. Uniformly accelerated rectilinear motion. Free fall of bodies.

Acceleration of gravity. Uniform movement of the body in a circle. Period and
speed. Angular and linear velocity. Centrifugal acceleration.

Credit 2. Laws of motion

Topic 1. Dynamics
Reasons for movement. Inertial frame of reference. Newton's first law. The principle
of relativity. Interaction of bodies and acceleration. Mass. Forces in nature. Newton's
second law. Measurement of forces. Adding strength. Newton's third law.
Gravitational interaction. The law of universal gravitation. Gravity. Weight and
weightlessness. Artificial satellites of the Earth. The movement of the body under
the action of several forces. Equilibrium of bodies. Moment of force. Equilibrium
condition of a body having an axis of rotation.

Topic 2. Conservation laws
Momentum of the body. The law of conservation of momentum. Jet motion.
Mechanical energy. Kinetic and potential energy. The law of conservation of energy
in mechanical processes.

Credit 3. Molecular physics

Topic 1. Properties of gases
The main provisions of the molecular kinetic theory of the structure of matter. Stern's
experiment. Brownian motion. Mass and dimensions of atoms and molecules. The
amount of substance. Interaction of atoms and molecules of substances in different
physical states. Temperature and its measurement. Properties of gases. Model of
ideal gas. Gas pressure. The basic equation of the molecular kinetic theory of an



ideal gas. Mendeleev-Clapeyron equation. Isoprocesses. The speed of molecules of
an ideal gas. Vaporization and condensation. Saturated and unsaturated steam.
Boiling. Dependence of boiling point of liquid on pressure. Humidity and its
measurement. Dewpoint.

Topic 2. Properties of liquids and solids
Properties of liquids. Surface tension. Wetting. Capillary phenomena. Phenomena
of wetting and capillarity in wildlife and technology. Features of structure and
properties of solids. Crystalline and amorphous bodies. Liquid crystals and their
properties. Polymers: their properties and applications.

Topic 3. Fundamentals of thermodynamics
Internal energy of bodies. Gas operation. The first law of thermodynamics.
Application of the first law of thermodynamics to isoprocesses. Heat balance
equation for the simplest thermal processes. Adiabatic process. Irreversibility of
thermal and other processes. Heat machines. The principle of operation of heat
engines. Heat engine efficiency. Ways to increase the efficiency of heat engines.
Refrigerator.

Credit 4. Electrodynamics
Topic 1. Electric field

Electrification of bodies. Types of electric charges, their interaction. Electric charge,
its discreteness, elementary charge. Coulomb's law. Dielectric constant of the
medium. Electric field. Electric field strength. The work of the electric field during
the movement of the charge. Potential. Potential difference. High-voltage. The effect
of an electric field on living organisms. Electric capacity. Capacitor. Types of
capacitors and their use in engineering. Electric field energy.

Topic 2. Laws of direct current
Direct electric current. Electric circuit. Sources and consumers of electricity. Ohm's
law for a section of a circle. Conductor resistance. Safety measures when working
with electrical devices. Operation and power of current. Thermal action of current.
Joule-Lenz law. Electromotive force (EMF). Ohm's law for a full circle.

Credit 5. Electric current in different environments. Magnetic field
Topic 1. Electric current in different environments
Electrical conductivity of semiconductors. Intrinsic and impurity conductivity of

semiconductors. Semiconductor diode. Semiconductor devices and their
applications.

Topic 2. Electromagnetic field.



Electrical and magnetic interactions. Interaction of conductors with current.
Magnetic field. Magnetic field induction. The flux of magnetic induction. The effect
of a magnetic field on a current-carrying conductor. Ampere force. Lorentz force.
Magnetic recording of information. Influence of natural and artificial magnetic fields
on living organisms. The phenomenon of electromagnetic induction. Lenz's rule
Law of electromagnetic induction. Self-induction. Inductance. The energy of the
magnetic field of the current. Alternating current. Transformer. AC energy transfer.

4. CTpyKTypa HABYAJBHOI JUCHUILIIHU

KinpKicTh rogun
HazBu 3MicTOBUX MOJYITIB 1 TEM YCBOTO y TOMY YHUCIT1

JeK. | mp. | 1ab. | iH1. | C.p.
1 2 3 14| 5 6 7

Credit 1. Kinematics

Topic 1. Uniform movement 14 1 |10} - - 3

Mechanical movement. The main
problem of mechanics and ways to solve
it in kinematics. Physical body and
material point. Reference system.
Relativity of mechanical motion.
Trajectory of movement. Path and
movement. Uniform rectilinear motion.
Speed of movement. The law of addition
of velocities

Topic 2. Accelerated movement 6 1 8] - - | T

Acceleration.  Uniformly accelerated
rectilinear motion. Free fall of bodies.
Acceleration of gravity. Uniform
movement of the body in a circle. Period
and speed. Angular and linear velocity.
Centrifugal acceleration.

3a 1-it kpeoum 30 2 |18 - - 10
Credit 2. Laws of motion
Topic 1. Dynamics 14 1 |8 - - 5

Reasons for movement. Inertial frame of
reference. Newton's first law. The
principle of relativity. Interaction of
bodies and acceleration. Mass. Forces in




nature. Newton's second law.
Measurement of forces. Adding strength.
Newton's third law. Gravitational
interaction. The law of universal
gravitation.  Gravity. Weight and
weightlessness. Acrtificial satellites of the
Earth. The movement of the body under
the action of several forces. Equilibrium
of bodies. Moment of force. Equilibrium
condition of a body having an axis of
rotation.

Topic 2. Conservation laws

Momentum of the body. The law of
conservation of momentum. Jet motion.
Mechanical energy. Kinetic and
potential energy. The law of
conservation of energy in mechanical
Processes.

16

10

3a 2-ii Kpeoum

30

18

10

Credit 3. Molecular physics

Topic 1. Properties of gases

The main provisions of the molecular
Kinetic theory of the structure of matter.
Stern's experiment. Brownian motion.
Mass and dimensions of atoms and
molecules. The amount of substance.
Interaction of atoms and molecules of
substances in different physical states.
Temperature and its measurement.
Properties of gases. Model of ideal gas.
Gas pressure. The basic equation of the
molecular Kkinetic theory of an ideal gas.
Mendeleev-Clapeyron equation.
Isoprocesses. The speed of molecules of
an ideal gas. Vaporization and
condensation. Saturated and unsaturated
steam. Boiling. Dependence of boiling
point of liquid on pressure. Humidity
and its measurement. Dewpoint.

10




Topic 2. Properties of liquids and

solids
Properties of liquids. Surface tension.
Wetting. Capillary phenomena.
Phenomena of wetting and capillarity in
wildlife and technology. Features of
structure and properties of solids.
Crystalline and amorphous bodies.
Liquid crystals and their properties.
Polymers:  their  properties  and
applications.

10

Topic 3. Fundamentals of

thermodynamics
Internal energy of bodies. Gas operation.
The first law of thermodynamics.
Application of the first law of
thermodynamics to isoprocesses. Heat
balance equation for the simplest thermal
processes. Adiabatic process.
Irreversibility of thermal and other
processes. Heat machines. The principle
of operation of heat engines. Heat engine
efficiency. Ways to increase the
efficiency of heat engines. Refrigerator.

10

3a 3-il Kpeoum

30

18

10

Credit 4. Electrodynamics

Topic 1. Electric field

Electrification of bodies. Types of
electric charges, their interaction.
Electric charge, its discreteness,
elementary charge. Coulomb's law.
Dielectric constant of the medium.
Electric field. Electric field strength. The
work of the electric field during the
movement of the charge. Potential.
Potential difference. High-voltage. The
effect of an electric field on living
organisms. Electric capacity. Capacitor.
Types of capacitors and their use in
engineering. Electric field energy.

14




Topic 2. Laws of direct current
Direct electric current. Electric circuit.
Sources and consumers of electricity.
Ohm's law for a section of a circle.
Conductor resistance. Safety measures
when working with electrical devices.
Operation and power of current. Thermal
action of current. Joule-Lenz law.
Electromotive force (EMF). Ohm's law
for a full circle.

16

10

3a 4-11 Kpeoum

30

2

16

12

Credit 5. Electric current in different

enviro

nments. M

agnetic field

Topic 1. Electric current in
different environments
Electrical conductivity of
semiconductors. Intrinsic and impurity
conductivity of semiconductors.
Semiconductor diode. Semiconductor
devices and their applications.

14

1

8

5

Topic 2. Electromagnetic field.

Electrical and magnetic interactions.
Interaction of conductors with current.
Magnetic field. Magnetic field induction.
The flux of magnetic induction. The
effect of a magnetic field on a current-
carrying conductor. Ampere force.
Lorentz force. Magnetic recording of
information. Influence of natural and
artificial magnetic fields on living
organisms. The phenomenon of
electromagnetic induction. Lenz's rule
Law of electromagnetic induction. Self-
induction. Inductance. The energy of the
magnetic field of the current. Alternating
current. Transformer. AC energy
transfer.

16

10

3a 5-11 kpeoum

30

18

10

¥Ycboro rogul:

150

10

90

50




6. Temn npakTUYHUX 3aHATH

No Kinpkicts
Ha3zBa Temnu

3/ I'ogun
Credit 1. Kinematics

1. | Uniform movement 8

2. | Accelerated movement 8
Credit 2. Laws of motion

1. | Dynamics 8

2. | Conservation laws 8
Credit 3. Molecular physics

1. | Properties of gases 8

2. | Properties of liquids and solids 8

3. | Fundamentals of thermodynamics 8
Credit 4. Electrodynamics

1. | Electric field 8

2. | Laws of direct current 8
Credit 5. Electric current in different environments. Magnetic
field

1. | Electric current in different environments 8

2. | Electromagnetic field 10

Pa3om: 90
8. Camocriiina podora
No KinpkicTh
HazBa temu

3/m I'onuu
Kpeaur 1. Kinematuka.

1. | PiBHOMIpHMII pyX. 6

2. | [Ipuckopenuii pyx. 4
Kpenurt 2. 3akoHu pyxy.

1. | JuHamika 6

2. | 3akoHU 30€pEKECHHS. 4
Kpeaur 3. MoJiekysipua ¢izuka.

1. | BmactuBocti rasis. 4

2. | BracTuBOCTI piilvH Ta TBEPAMX TIJ. 4

3. | OcHOBU TepMOIUHAMIKH 2
Kpenurt 4. EnekTpoannamika.

1. | Enextpuune moe. 6

2. | 3aKOHHU MOCTIHHOTO CTPYMY. 4
Kpeaur 5. EnekTpuuyHuii CTPyM B Pi3HHUX cepel0BHIIAX.
MarnitHe nmoJie

1. | EnextpuuHmii CTpyM B PI3HUX CEPEIOBHUIIIAX. 2

2. | EnekrpomarsitTae mosie. 4




3. \ EnexTpoMarHiTHa iHAYKITS 4

\ Pa3zom: 50
9. InuBixyajbHe HABYAJBHO-A0C/Ii/IHE 3aBIAHHA
10. MeToan HABYAHHA
MOSICHIOBAJILHO-ITIOCTPATUBHUN,  PENPOAYKTUBHHUM,  METOA  MPOOJIEMHOTO
BHKJIQJICHHS
11. MeToau KOHTPOJIIO
Camocmiiina poooma, KOoHmpoavha pooéoma, 3aiK.
12. Po3noagis 0aJiiB, AKi OTPUMYIOTH CTYJA€HTH
[ToTouHe TecTyBaHHA Ta camMoOCTiiiHa poOoTa 3'aran'1,Ha quMO,BaHa
KUIBKICTh | KUIBKICTh
Kp.1 | Kp.2 Kp.3 Kp.4 Kp.5 Oanis Oanis
T|T|T|T|T|T|T|T|T|T|T| T
112(3|4/5|6| 7 |8|9]10/11] 12 500 100
50(50({50({50/40(30| 30 {50|50(40{30| 30
IlIkajga oninoBanHsa: HamioHaabHAa Ta ECTS
OIIIHKA CYMA OIIIHKA 3A HAIIIOHAJIBHOIO IIKAJIOKO
€KTC bAJIB eK3aMCH 3aUTiK
A 90-100 5 (BiAMiHHO) 5/BiM./3apaxoBaHO
B 80-69 4 (106pe) 4/n106pe/
oope 00pe/ 3apaxoBaHO
c 65-79 7oop OPPET sApazoRan
D 55-64 3 (3a10BUTBHO) 3/3a10B./ 3apaxoBaHO
E 50-54
FX 35-49 2 (He3aI0BIIBbHO) He 3apaxoBaHo

13. MeToanuHe 3a0e3ne4YeHHA

1. HaBuanpHO-METOAMYHMM MOCIOHUK, peKoMeHAaIlli (32 HAIBHOCT1)
2. HaBuanbHO-METOOANYHUI KOMILIEKC.

14. PexomeH0BaHa JliTeparypa

ba3oBa
1. Richard P. Feynman, Robert B. Leighton, Matthew Sands. The Feynman
Lectures on Physics, boxed set: The New Millennium Edition. Basic Books;
New Millennium ed. Edition, 2019, 1552 p.




N =

Kopmax €.B., JIsmenko O.1., CaBuenko B.®. ®izuka. 10 knac. [ligpyunuk as
3araJpHOOCBITHIX HaBUaJdbHUX 3akiajiB. PiBenp cranmapty. K.: ['enesa, 2020.
192 c.
Kopmak €.B., JIsmenko O.1., CaBuenko B.®. ®izuka. 11 knac. [Tigpyynuk ais
3araJpHOOCBITHIX HaBUaJbHUX 3akiaiiB. PiBenb cranmapty. K.: 'enesa, 2021.
256 c.

JlonmomizkHa

®duszuka: 10 kmacc: Bompocsl, 3amaum, TecTbl: yuel. mocoOue: ypOBEHb
cragmapra / Kupuk JI.A., I'ensprar .M., Henames M.1O. X.: 'mmuazus, 2019.
160 c.

15. Indgopmaniiini pecypcu
WWW.Mmon.gov.ua — BeO-cTopinka MiHicTepcTBa OCBITH 1 HAYKU Y KpaiHU.
www.nbuv.gov.ua — Beb-cTopinka 616mioTeku iM. BepHaacskoro.
www.testportal.com.ua — BeO-cTopiaka YKpaiHCBKOTO IIEHTPY OLlIHIOBaHHS
SIKOCT1 OCBITH.
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BCTYII

The course "PHYSICS IN ENGLISH" forms the fundamental training of a
future physics teacher. The special role of physics is determined, first of all, by the
very subject of study, which reveals the content of matter and forms of its movement,
space and time as forms of existence and interconnection and interconvertibility of
types of matter and movements, the unity of the material world. Course categories
are studied in English. This is the important methodological and worldview
significance of studying the course.

Mema Kypcy: OBOJOIIHHA TI€BHUMHM @pUiiOMaMU Ta HaBUYKaMH iX
3aCTOCYBaHb JI0 PO3B’s3aHHA MPAKTUYHUX 3a7a4 Ha aHTIMCHKINA MOBI; TOTOBHICTh
3aCTOCOBYBAaTH 3HAaHHS 3 (I3UKM Yy BHUBUYEHHI 0araThOX 3arajbHOOCBITHIX
HAaBUYAJILHUX TMPEAMETIB aHTJIMCHKOI MOBOK; OTPUMaHHS SIKICHOI mpodeciitHol
OCBITH, TPOJIOBKEHHS OCBITH HA HACTYITHUX €Tarax; BUpOOJIEHHS (P13UYHOTIO CTHIIIO
MUCJICHHS, TOOTO  BMIHHS  KiacudpikyBaTh  OO0’€KTH,  BCTAaHOBIIOBATH
3aKOHOMIPHOCTI, BUSIBJISTH 3B’SI3KM MK PI3HUMH SIBUIAMU, NPUHAMATH pILICHHS,
OPOAYKTUBHE MHUCIHUTH; TJIMOOKE 3aCBOEHHA (PI3SUYHUX 3aKOHIB 1 TEOpiH,
OBOJIO/IIHHS HABYAJIbHUM MaTepiajioM, HEOOX1THUM JIJIsl IIMPOKOI0 3aCTOCYBAHHS Y
MOSICHEHH1 XIMIYHMX, Te0(pI13UYHUX, OIOJOriYHMX, EKOJOTIYHUX Ta IHIIUX
OPUPOJHUX SIBUILL, LIUTICHOTO YSIBJIEHHS PO MPUPOAHUUO-HAYKOBY KAPTUHY CBITY,
PO3yMIHHS 3HAUEHHS 1 Miclisl (PI3UKHU B CTPYKTYP1 IPUPOAHUYUHX HAYK.

3aeoannsn Kypcy:

dbopMyBaHHS 1 PO3BUTOK YMiHb MPAKTHYHOTO BUKOPUCTAHHSA HAOYTUX 3HAHB Ta

MOTJIMOJICHHS KOMIIETEHTHOCTI Y MPEIMETHUX TalTy3s1X aHTIIHCHKO0 MOBOIO, SIKi

OB’ s13aH1 3 BUOOPOM npodecii UM NoJalbIINM HABYAHHSM, a CaMme:

- KOMIIETEHIII1 COIlaJbHO-OCOOUCTICHI - PO3YMIHHS Ta CIIPUNHATTS €TUYHHUX
HOPM TOBEJIHKM BIJHOCHO MPUPOAU (MPUHIMNU O10€THUKH), €KOJIOTidHa
TPaMOTHICTb, 3/IaTHICTh YYUTHCS, KPEATHUBHICTh, 3/IaTHICTh IO CHCTEMHOTO
MUCJICHHS;

- 3araJlbHOHayKOBl KOMIIETEHUIi - PO3YMIHHS NPUYMHHO-HACIIJKOBHX
3B’SI3KIB, BOJIOJIHHS MaT€MAaTHUYHUM amnaparoM, 0a30B1 3HaHHS Cy4acHUX
1HpOpMaIIITHUX TEXHOJIOT1H, PyHaMEHTaIbHUX HAYK;

- IHCTpYMEHTaJIbHI KOMIICTEHIIi - 3JaTHICTh 40 NHCBMOBOi Ta YyCHOI
KOMYHIKaIlli piJHOIO MOBOIO, HABHYKHM POOOTH 3  KOMII IOTEPOM,
JIOCITITHUIIFK] HABUYKH, TOIIIO.

IlepeaxymoBu 1yis BUBYEHHSI TMCUHMILIIHM: MaTEeMaTUYHUM aHaii3, anrebpa Ta

Teopisd yucen, BUOpaHi 3a1adl (Pi3uKH, 3arajbHa (i3uka.
HapuanpHa auciuIuiiHa CKIIaTaeThes 3 5-X KPEIUTIB.
IIporpamsi pe3ybTaTH HABYAHHS:
ITPH4. 3Hae i1 po3yMie MaTeMaTHdHI METOAN (I3UKU Ta PO3ALUTIB MATEMATHKH, 1110
€ OCHOBOIO BUBUCHHS KYpCiB 3arajbHOI Ta TEOPETUYHOI (Di3UKH.
IIPH6. 3nae popmu, MeToau 1 3acOOM KOHTPOJIIO Ta KOPEKIIil 3HaHb yUHIB.



ITPHY. 3Haty OCHOBHI akTyallbHI MpoOJeMH cydacHOi (I3WKH, acTpOHOMIi Ta
MaTEMaTHKH.

IMPH10. Matu 6a30BI HaBUYKH CAMOCTIMHOTO HAaBYAaHHS: BMITH BiIIIYKOBYBaTH
noTpiOHy iHdOpMalLI0 B JPYKOBAHMX Ta €JIEKTPOHHUX JIKeperax, aHaji3yBaTw,
CUCTEMATU3YBaTH, PO3YMITH, TIyMauyuTd Ta BUKOPUCTOBYBATH i  JIJIst
pO3B’s13yBaHHs NPodeCIiHUX 3aBIaAHb.

3rigno 3 BuMoramu OIIIT cTyneHT oBOIO/IIBAE TAKUMU KOMITIETEHTHOCTSIMU
I. 3aranbHonpeaMeTHi

3K1. 3HaHHA Ta PO3YMIHHS MPEIMETHOI 00JacTl Ta PO3yMIHHSA MHpodeciitHOl

ISJIBHOCTI.

3K3. 31aTHICTE IATH COLIAJIBLHO BIANOBIIAIBHO Ta CBIIOMO.

3KS5. 3narHicTh 10 MonryKy, oOpoOJIeHHS Ta aHaIi3y 1H(GpOpMAaIlii 3 pi3HUX JHKEPEIL.

3K6. 31aTHICTh 3aCTOCOBYBATH HA0YT1 3HAHHSA B MPAKTHYHUX CUTYaIlisIX.

3K7. 30aTHICTh BUUTHUCS 1 OBOJIO/IIBATH Cy4YaCHUMU 3HAHHSIMU.

3K9. 31aTHICTh BUKOPUCTOBYBATH 3HAHHS 1HO3EMHOI MOBH B OCBITHIM A1SUTBHOCTI.
I1. ®axos.i:

®K?2. 31aTHICTh BOJIOITA MAaTEMATUYHUM aniapaToM (i3UKH.

®K3. 3garHicTh (OpMYBATH B YUHIB IPEIMETHI KOMIIETEHTHOCTI.

®K4. 3paTHiCTb BOJOJITU OCHOBaMHU IIUICNOKJIAJaHHS, IUTaHYBaHHA Ta

NIPOSKTYBAaHHS MPOIECY HaBYaHHS (DI3UKMA Ta MATEMATHKH Yy 3aKJaJiax 3arajbHOl

CePEIHBOT OCBITH.

®KS. 3narHicTh 10 Opraxizailii 1 IpoBeIeHHS HaBYaJILHOTO Tpolecy 3 (i3UKU Ta

MaTEMaTUKH Y 3aKJIaJlax 3arajibHOi cepeaHbOT OCBITH.

®K6. 3pmarHicTh 3A1HCHIOBATH OO0 €KTUBHUN KOHTPOJIL 1 OIIHIOBAHHS PIBHS

HaBYAJIbHUX JOCSTHEHb YUHIB 3 (PI3UKHU Ta MATEMATHUKHU.

®K13. 3naTHicTh 00MpATH TEXHIUHI 3aCO0M BUMIPIOBAHHS, MTOEIHYBATH EMITIPUYHI1

1 TEOPETUYHI METOAM AOCITIKEHHSI (PI3UYHUX 1 MEJaroriYHuX CUCTEM; pO3pOOIISTH

Ta BUTOTOBJISITU HAOYHICTD JIJISl YPOKIB PI3HUX THUIIIB.



1. Iporpama HaBYAJIBLHOI IMCHUILTIHA

Credit 1. Kinematics

Topic 1. Uniform movement
Mechanical movement. The main problem of mechanics and ways to solve it in

kinematics. Physical body and material point. Reference system. Relativity of
mechanical motion. Trajectory of movement. Path and movement. Uniform
rectilinear motion. Speed of movement. The law of addition of velocities.

Topic 2. Accelerated movement
Acceleration. Uniformly accelerated rectilinear motion. Free fall of bodies.

Acceleration of gravity. Uniform movement of the body in a circle. Period and
speed. Angular and linear velocity. Centrifugal acceleration.

Credit 2. Laws of motion

Topic 1. Dynamics
Reasons for movement. Inertial frame of reference. Newton's first law. The principle
of relativity. Interaction of bodies and acceleration. Mass. Forces in nature. Newton's
second law. Measurement of forces. Adding strength. Newton's third law.
Gravitational interaction. The law of universal gravitation. Gravity. Weight and
weightlessness. Artificial satellites of the Earth. The movement of the body under
the action of several forces. Equilibrium of bodies. Moment of force. Equilibrium
condition of a body having an axis of rotation.

Topic 2. Conservation laws
Momentum of the body. The law of conservation of momentum. Jet motion.
Mechanical energy. Kinetic and potential energy. The law of conservation of energy
in mechanical processes.

Credit 3. Molecular physics
Topic 1. Properties of gases

The main provisions of the molecular kinetic theory of the structure of matter. Stern's
experiment. Brownian motion. Mass and dimensions of atoms and molecules. The
amount of substance. Interaction of atoms and molecules of substances in different
physical states. Temperature and its measurement. Properties of gases. Model of
ideal gas. Gas pressure. The basic equation of the molecular kinetic theory of an
ideal gas. Mendeleev-Clapeyron equation. Isoprocesses. The speed of molecules of
an ideal gas. Vaporization and condensation. Saturated and unsaturated steam.



Boiling. Dependence of boiling point of liquid on pressure. Humidity and its
measurement. Dewpoint.

Topic 2. Properties of liquids and solids
Properties of liquids. Surface tension. Wetting. Capillary phenomena. Phenomena
of wetting and capillarity in wildlife and technology. Features of structure and
properties of solids. Crystalline and amorphous bodies. Liquid crystals and their
properties. Polymers: their properties and applications.

Topic 3. Fundamentals of thermodynamics
Internal energy of bodies. Gas operation. The first law of thermodynamics.
Application of the first law of thermodynamics to isoprocesses. Heat balance
equation for the simplest thermal processes. Adiabatic process. Irreversibility of
thermal and other processes. Heat machines. The principle of operation of heat
engines. Heat engine efficiency. Ways to increase the efficiency of heat engines.
Refrigerator.

Credit 4. Electrodynamics
Topic 1. Electric field

Electrification of bodies. Types of electric charges, their interaction. Electric charge,
its discreteness, elementary charge. Coulomb's law. Dielectric constant of the
medium. Electric field. Electric field strength. The work of the electric field during
the movement of the charge. Potential. Potential difference. High-voltage. The effect
of an electric field on living organisms. Electric capacity. Capacitor. Types of
capacitors and their use in engineering. Electric field energy.

Topic 2. Laws of direct current
Direct electric current. Electric circuit. Sources and consumers of electricity. Ohm's
law for a section of a circle. Conductor resistance. Safety measures when working
with electrical devices. Operation and power of current. Thermal action of current.
Joule-Lenz law. Electromotive force (EMF). Ohm's law for a full circle.

Credit 5. Electric current in different environments. Magnetic field

Topic 1. Electric current in different environments
Electrical conductivity of semiconductors. Intrinsic and impurity conductivity of
semiconductors. Semiconductor diode. Semiconductor devices and their
applications.

Topic 2. Electromagnetic field.
Electrical and magnetic interactions. Interaction of conductors with current.
Magnetic field. Magnetic field induction. The flux of magnetic induction. The effect



of a magnetic field on a current-carrying conductor. Ampere force. Lorentz force.
Magnetic recording of information. Influence of natural and artificial magnetic fields
on living organisms. The phenomenon of electromagnetic induction. Lenz's rule
Law of electromagnetic induction. Self-induction. Inductance. The energy of the
magnetic field of the current. Alternating current. Transformer. AC energy transfer.

3. PekomeHg0oBaHa JiTeparypa

ba3oBa

4. Richard P. Feynman, Robert B. Leighton, Matthew Sands. The Feynman
Lectures on Physics, boxed set: The New Millennium Edition. Basic Books;
New Millennium ed. Edition, 2019, 1552 p.

5. Kopmak €.B., JIamenko O.1., CaByenko B.®. ®i3uxka. 10 knac. [linpyanuk amns
3araJIbHOOCBITHIX HaBYaJIbHUX 3akiaiiB. Piens ctanmapty. K.: I'enesa, 2020.
192 c.

6. Kopmak €.B., JIsmenko O.1., CaBuenko B.®. ®i3uka. 11 xnac. [linpyunuk ams
3araJlbHOOCBITHIX HaBYaJdbHUX 3akiafiB. PiBens cranmapry. K.: 'enesa, 2021.
256 c.

JlonmomizkHa
1. ®wusuka: 10 kmacc: Bompockl, 3amauu, TecTbl: yded. mocoOue: YpPOBEHb
crangapta / Kupuk JILA., I'eneprar U.M., Henames W.10. X.: 'mmuazus, 2019.
160 c.

4., @opma miICyMKOBOIr0 KOHTPOJIIO YCIIIIHOCTI HABYAHHSL: 3a4liK,
mecmyeanHs.

5. 3aco0u AiarHOCTHKM yCHIIIHOCTI HABYAHHSA:
camocmiiiii, KOHMPOJIbHI podomu, 3axucm 3a0ay.



