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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: OBOJNOIIHHS TICBHHUMH TPUHAOMAMU Ta HaBUYKaAMHU 1X
3aCTOCYBaHb JI0 PO3B’A3aHHS MPAKTUYHUX 3aJla4 Ha aHTJINACHKIA MOBi; TOTOBHICTb
3aCTOCOBYBaTHM 3HaHHA 3 (I3MKK y BHUBYEHHI O0araThOX 3arajbHOOCBITHIX
HAaBYAJIBHUX MPEIMETIB aHTTIACHKOI MOBOI; OTPUMAHHS SIKICHOI MpodeciiiHol
OCBITH, ITPOJIOBKEHHS OCBITH HA HACTYITHUX €Tarax; BUpOOJIeHHs (13UYHOTO CTHIIIO
MHUCIIEHHSI, TOOTO  BMIHHS  KJacHU(iKyBaTH OO €KTH,  BCTAHOBJIIOBAaTH
3aKOHOMIPHOCTI, BUSIBJISITH 3B’SI3KM MIDK PI3HUMH SIBUIIIAMU, NPUHAMATH PIIICHHS,
OPOAYKTUBHE MMCIUTH; TJIMOOKE 3acBOEHHS (DI3UYHMX 3aKOHIB 1 Teopii,
OBOJIO/IIHHS HABYAJIbHIM MaTepiajioM, HEOOX1THUM JIJIsl ITUPOKOTO 3aCTOCYBAHHS Y
MOSICHEHH1 XIMIYHMX, Te0o(pi3UYHUX, OI10JOriYHMX, EKOJOTTYHMX Ta IHIIUX
IPUPOJTHUX SBUII, MIJTICHOTO YSBICHHS PO MPUPOTHUYO-HAYKOBY KapTHUHY CBITY,
PO3YMIHHS 3HAUYCHHS 1 MicIis (DI3UKH B CTPYKTYPl MPUPOJHUINX HAYK.

3aeoanns Kypcy:
1. ¢opmyBaHHS 1 PO3BUTOK YMiHb PAKTHYHOIO BUKOPUCTAHHSA HAOYTUX 3HaHb Ta
MOTTUOJICHHS KOMIIETEHTHOCT1 y MPEMETHUX TaTy3X aHTT1HCHKOI0 MOBOIO, K1
OB’ s13aH1 3 BUOOpOM npodecii Yu No1aJblINM HaBYaHHSIM, a caMe:

2. KOMIETEHIIIi COIllaIbHO-OCOOMCTICHI - PO3YMIHHS Ta CHPUUHSITTS ETHYHHX
HOPM TIOBEAIHKM BIJHOCHO MpPUPOAU (MPUHLMIM OIO€TUKH), €KOJOoriyHa
TPaMOTHICTb, 3JaTHICTh YUYHUTUCSA, KPEATUBHICTb, 3JATHICTh O CHUCTEMHOTO
MUCJICHHS;

3. 3aragbHOHAYKOBI KOMIIETEHINT - PO3YMIHHS MPUYUHHO-HACTIIKOBUX 3B SI3KIB,
BOJIOJIIHHS MaTEMaTUYHUM arapaTroM, 6a30Bi 3HaAHHS Cy4acHHX 1H()OpMaIITHUX
TEXHOJIOT1H, (QyHIaMEHTAIBHUX HAYK;

4. 1HCTpyMEHTaIbHI KOMIIETEHII - 34aTHICTh /10 MTMCHMOBOI Ta YCHOT KOMYHIKAITii
PIITHOI0O MOBOIO, HaBUYKU POOOTH 3 KOMIT FOTEPOM, IOCIIIHUIIbKI HAaBUYKH,
TOLIIO.

IlepeaxymoBu i BUBYEHHSI TMCUHMILIIHM: MaTEeMaTUYHUM aHami3, anredpa Ta

Teopisd yucen, BUOpaHi 3a1adl (pi3UKH, 3arajpHa (i3uka.

HapyanpHa AucIuIuIiHa CKIIaTaeThCs 3 5-X KPEIUTIB.

IIporpamHi pe3yjbTaTy HABYAHHS:
ITPH4. 3nHac i po3yMie MaTeMaTUdHI METOAN (I3UKU Ta PO3ALUTIB MATEMAaTHUKH, 1110

€ OCHOBOIO BUBUEHHSI KypCIB 3arajibHOi Ta TEOPETUYHOI (PI3UKH.



IIPH6. 3nae popmu, MeTo1 1 3acO0M KOHTPOJIIO Ta KOPEKIIii 3HaHb YUYHIB.

ITPHY. 3HaTy OCHOBHI akTyaJibHI NMPOOJeMH Cy4acHOi (i3UKH, acTpOHOMIi Ta
MaTeMAaTHKH.

IIPH10. Matu 6a30BI HaBUYKH CAMOCTIMHOTO HAaBYAHHS: BMITH BiAIIYKOBYBAaTH
noTpiOHy iHGOpMaII0 B JPYKOBAHMX Ta €JIEKTPOHHUX JKepesaxX, aHaji3yBaTH,
CUCTEMATU3YyBaTH, PO3YMITH, TIYMauyuTd Ta BUKOPUCTOBYBATH ii IS
pO3B’si3yBaHHs MPOodECiifHNX 3aBIaHb.

3rigHo 3 BuMoramu OIIIT cTyneHT oBOIOAIBaE TAKUMU KOMIIETEHTHOCTSIMU
I. 3aranbHONpeaAMeTHI

3K1. 3HaHHA Ta pO3YMiHHS TpPEAMETHOI 00yIacTi Ta po3ymiHHA mpodeciitHol
JUSITBHOCTI.
3K3. 31aTHICTh AISTH COLIAIIBHO BIIIOBIAAIBHO Ta CBIIOMO.
3KS5. 3narHicTh 10 nomryKy, oOpoOJIeHHs Ta aHaji3y 1HPOpMaIlli 3 pi3HUX JHKEPEIL.
3K6. 31aTHICTh 3aCTOCOBYBATH HA0YT1 3HAHHS B MPAKTHYHUX CUTYaLIsX.
3K7. 30aTHICTh BUUTHUCS 1 OBOJIOIIBATH Cy4YaCHUMU 3HAHHSIMHU.
3K9. 3n1aTHIiCTh BUKOPUCTOBYBATH 3HAHHS 1HO3EMHOI MOBU B OCBITHIH AISUTBHOCTI.
3K12. 3patHiCTh 3HAaXOIWTH  OPTaHI3alliiHO-YMPABIIHCHKI  DIMICHHS B
HECTaHJIApPTHUX CUTYAIliSIX 1 OyTH TOTOBMM HECTH 32 HUX BIJIOBIIATbHICTb.

I1. ®axoB.i:
®K2. 31aTHICTh BOJIOAITH MATEMATHYHUM arapaToM (i3UKu.
®K3. 3narHicTh GOpMYyBaTH B YUHIB IPEIMETHI KOMIIETEHTHOCTI.
®dK4. 3paTHICTP BOJOMITA OCHOBAaMHU LIJICMOKIAJAaHHS, IUIAaHYBaHHS Ta
NIPOSKTYBAaHHS MPOIECY HaBYaHHS (DI3UKM Ta MATEMATHKH Yy 3aKJIaJiax 3arajbHOl
CepeIHbOT OCBITH.
®KS. 3narHicTh 10 Oprasizanli 1 IpOBEIECHHS HaBYaJbHOIO Ipouecy 3 (I3UKu Ta
MaTEeMAaTHKHU Y 3aKjIajax 3arajJbHOl CepeHbOT OCBITH.
®K6. 3paTtHICTH 31HCHIOBATH OO0 €KTUBHHMIA KOHTPOJIb 1 OIIHIOBAHHS PIBHS
HaBYAJIBHUX JTOCSITHEHb YUHIB 3 (PI3UKH Ta MATEMATHKH.
®K11. 3gaTHICTh XapaKTepU3yBaTH HOCATHEHHS (PI3UYHOT HAYKH Ta 11 pOJIb Y )KHUTTI

CYCH1IbCTBA.



®K13. 3naTHicTh 00MpaTH TEXHIUHI 3aCO0M BUMIPIOBAHHS, MMOEIHYBATH EMITIPUYHI
1 TEOPETUYHI METOAM JAOCHIIKEHHS (PI3UYHHUX 1 MEJAroriYyHUX CUCTEM; PO3POOIISITH
Ta BUTOTOBJISITU HAOYHICTD JIJIS1 YPOKIB PI3HUX THUIIIB.

®K14. 3naTHICTh A0 CKIAAaHHS IWIaHy (PI3UYHOTO EKCIMEPUMEHTY Ta MiA0oupaTu

oOJaiHaHHS U BUKOHAHHS Pi3HUX BUAIB (DI3UYHUX €KCTICPUMEHTIB.

2. TIporpama HaBYAJBbHOI AU CHUIIIHI

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. PexomeHnaoBaHa Jireparypa

bazosa

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.

2. Kopmak €.B., JIsmenko O.1., Capuenko B.®. ®izuka. 10 knac. [ligpyunuk ans
3arajibHOOCBITHIX HaBYaJIbHUX 3akiiajiB. PiBensb ctangapty. K.: I'enesa, 2020. —
192 c.

3. Kopmak €.B., JIamenko O.1., CaBuenko B.®. ®i3uka. 11 knac. [linpyunuk amns
3araJlbHOOCBITHIX HaBUaNbHUX 3akiaaiB. PiBens cranmapry. K.: ['enesa, 2021. —
256 c.

JlonomizxHa
1. ®wusmka: 10 kmacc: Bompocwl, 3amaun, TecThl: ydeO. mocoOue: YpOBEHb
craugapta / Kupuk JLA., I'ensprar .M., Henamer N.1O. — X.: 'umHazus,
2019. - 160 c.

4. ®opma miICyMKOBOIr0 KOHTPOJIIO YCHIIIHOCTI HABYAHHA: 3aliK,
mecmy6anHs.

5. 3aco0m AiarHOCTUKH YCHiIIIHOCTI HABYAHHS:
camocmiiiii, KOHmMPOJIbHI podomu, 3aXuUcm 3a0ay.



