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Physics
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Chapter One
Forces

1.1. Forces
Interaction between forces
Unit of force
Graphical presentation of force (vector)
Addition of forces in a straight line
Resultant force
1.2. Force addition
Addition of forces not in a straight line
Parallelogram of forces
Force resolution
1.3. Force measurement
Construction of a force gauge
Force measurement
Mass and weight
1.4. Moment of a force
Force arm
Moment of a force
Equilibrium of moments
1.5. Equilibrium
Centre of gravity
Stable, unstable and neutral equilibrium
Examples of equilibrium
1.6. Levers and pulleys
First and second class levers
Fixed pulley and moveable pulley
Examples of application

Chapter Two
Motion

2.1. Displacement and distance
Location
Displacement, path of motion
Distance

2.2. Velocity
Speed
Calculation of distance, speed and time
Average speed and instantaneous speed
Velocity as a vector

2.3. Acceleration
Changes in speed
Calculation of acceleration
Unit of acceleration

2.4. Graphs of motion
Relationship between distance and time
Relationship between speed and time
Reading information from graphs

2.5. Accelerated motion
Study of accelerated motion
Relationship between distance and time
Graphs of accelerated motion

2.6. Curvilinear movement
Movement in a circle
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Horizontal throw
Velocity vector in curvilinear motion

Chapter Three
Forces and motion

3.1. Force and acceleration
Relationship between acceleration and force
Relationship between acceleration and mass
Newton's second law of motion
3.2. Momentum
Momentum of a body
Collisions
Law of conservation of momentum
3.3. Inertia
Newton's first law of motion
Force in relation to braking and accelerating
Force and changes in the direction of motion
3.4. Friction
What does friction depend on?
Friction in movement
Advantages and disadvantages of friction

3.5. Air resistance (drag)
Free fall in vacuum
Air resistance and the surface of a body
Relationship between air resistance and
velocity
3.6. Reaction force
Action and reaction
Forces come in pairs
Newton's third law of motion

Chapter Four
Energy

4.1. Work

Force and displacement

Work, units of work

Work and simple machines
4.2. Potential energy

Energy and work

Relativity of potential energy

Calculation of changes in potential energy
4.3. Kinetic energy

Energy and motion

What does energy depend on?

Calculation of kinetic energy

4.4. Energy conversions
Mechanical and internal energy
Energy conversions
Law of conservation of energy
4.5. Power
Rate at which work is done
Power, units of power
Calculation of power
4.6. Efficiency
Losses in mechanical energy
Efficiency of an energy conversion process
Calculation of machine efficiency



Chapter Five
Gravitation

5.1. Gravitation
Gravitational attraction of bodies
Weight and mass at different locations
Gravity and distance
5.2. Free fall
Free fall in vacuum
Free fall on the Moon
Inertia and weight
5.3. Space flights
Flight paths
Jet engines
Flight with no-propulsion
5.4. Satellites
Orbits of satellites
Application of satellites
Period of revolution around the Earth and the
size of an orbit

Chapter Six
Matter

6.1. Gases, liquids and solid bodies
Different states of matter
Characteristic features of liquids, gases and
solid bodies
6.2. Properties of matter
Compressibility
Brittleness
-Plasticity
6.3. Density
Mass of unit volume
Calculation of density of substances
Calculation of mass and volume of bodies
6.4. Temperature
Mean velocity of gas particles
Temperature
Temperature scales
6.5. Thermal expansivity
Linear expansivity of solids
Cubical expansivity of liquids
Application of liquids and solids expansivity
6.6. Expansion of gases
Heating of gases
Relationship between gas volume and
temperature
Application of gas expansivity

Chapter Seven
Pressure

7.1. Pressure
Pressure exerted on a surface
Pressure exerted by solids on a surface
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7.2.

7.3.

7.4.

7.5.

7.6.

Units of pressure and measurement of
pressure

Pressure of liquid
Hydrostatic pressure
Pressure exerted on a liquid
Pascal's law

Pressure of air
Air pressure, vacuum
Pressure at different altitudes
Relationship between pressure and
temperature and volume of air

Gas laws
Relationship between pressure and gas
temperature
Relationship between pressure and gas volume
Calculation of pressure, volume and
temperature

Buoyancy force
Pressure exerted by a liquid on the walls of a
body
Occurrence of buoyancy force
Archimedes' principle

Movement of bodies in water
Underwater movement
Floating
Sinking

Chapter Eight
Heat

8.1.

8.2.

8.3.

8.4.

8.5.

8.6.

Specific heat
Heating of substances
Calculation of specific heat
Heat reservoirs

Transfer of heat
Conductivity
Convection
Radiation

Melting and freezing
Melting point
Heat of fusion
Freezing

Evaporation and condensation
Evaporation and boiling
Boiling point
Heat of evaporation
Condensation

Sources of heat
Coal, petroleum, gas, wood
Heat of combustion
Combustion engine, steam turbine

Efficiency and saving
Heat losses
Heat escape
Heat saving



Chapter Nine
Electrostatics

9.1. Charging of bodies
Observations of the effects of charging
Electric charges
Ways of charging bodies

9.2. Conductors and insulators
Flow of charges through a substance
Division of substances into conductors and
Insulators
Discharge

9.3. Capacitors
Charge storage
Structure of a capacitor
Voltage
9.4. Application and threats of static

electricity
Earthing
Lightning arresters
Charging in technology

Chapter Ten
Direct current

10.1. Cells and accumulators
Structure and operation of a cells
A battery of cells
Accumulator
10.2. Electric current
Conduits
Current intensity
Ammeter
10.3. Ohm's Law
Study of the relationship of intensity and
voltage
Ohm's law
Resistance
10.4. DC circuits
Scheme of an electric circuit
Series and parallel combination of elements
Calculation of current intensity in circuits
10.5. Variable and non-linear resistors
Study of U(I) relationship for a bulb filament
Relationship between resistance and
temperature, thermistor
Significance of resistors with variable
resistance
10.6. Work and power of electric current
Energy conversions in an electric circuit - work
done by electric current
Power of electric current
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Chapter Eleven
Magnetism

11.1. Magnetic field
Interaction of magnets
Magnetic needle
Field of a magnet, field of the Earth

11.2. Electromagnets
Impact of electric current on a magnetic
needle
Magnetic field around a coil
Electromagnets and their application

11.3. Electrodynamic force
Impact of magnetic field on a current-carrying
circuit
Left-hand rule
Application of emf

11.4. Electric motor
Elements of an electric motor model
Operation principle
Structure of an electric motor

11.5. Television tube and oscilloscope
Movement of charges in electric and magnetic
fields
Oscilloscope
Television tube

Chapter Twelve
Alternating current

12.1. Phenomenon of electromagnetic

induction

Occurrence of current in a circuit as a result of
changes in magnetic field
Lenz's law
What does the magnitude of induction current
depend on?

12.2. Generator and alternating current
Direct current versus alternating current
Operation principle of a generator
Application of generators in power stations
and in technology

12.3. Transformer
Structure of a transformer
Operation of a transformer
Relationship between voltage and number of
coils

12.4. Transfer of electric energy
Causes of change in voltage
Energy transfer system
Significance of transformers

12.5. Current in a household
Household mains - fuses, protective circuits
Safety rules

12.6. Electric energy and how to save it
Calculation of electric energy consumption
Kilowatt-hours
Cost of electric energy



Chapter Thirteen
Electronics

13.1. Diode
Structure of a diode
Operation of a diode
Application of a diode
13.2. Feeders and rectifiers
Structure of a DC feeder
Operation principle of a diode rectifier
Voltage rectification
13.3. Light and current
LED diode
Light-dependent resistor (LDR )
Application of a diode and photo resistors
13.4. Transistor
Structure of a transistor
Transistor as an amplifier
Transistor as a switch
13.5. Logical gate
Logical gate
Various types of gates
Application of gates in digital technology
13.6. Digital systems
Analogue and digital signals
Signal coding systems
Methods of recording and transmitting signals

Chapter Fourteen
Oscillations and mechanical waves

14.1. Oscillations
Pendulum
Weight on a spring
Amplitude, period and frequency of oscillations
14.2. Resonance
Energy of oscillations, energy conversions
Frequency of free oscillations
Phenomenon of resonance
14.3. Mechanical waves
Description of a wave, longitudinal and
transverse waves
Wavelength and wave frequency
Relationship between wave speed and wave
frequency
14.4. Wave reflection and wave refraction
Wave reflection at media boundary
Wave refraction at media boundary
Snell's law
14.5. Seismic waves
Source of seismic waves
Propagation of seismic waves in the Earth
Conclusions on the internal structure of the
Earth
14.6. Diffraction and interference of

mechanical waves
Diffraction of waves given the example of
water waves
The significance of wave interference
Wave interference on a surface of water
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Chapter Fifteen
Sounds

15.1. Sound
Oscillating objects as the source of sound
Frequency of sound, wavelength
Propagation of sound

15.2. Ultrasounds and infrasounds
Structure of the ear, perception of sound
Ultrasounds and their application
Infrasounds

15.3. Interference of sound waves
Interference of sound waves
Occurrence of stationary waves
Phenomenon of beats of sound

15.4. Sounds in music
Pitch and timbre of sound
Musical instruments
Musical scale of sounds

15.5. Sound intensity
Sound intensity
Decibel scale
Noise, protection against noise
15.6. Doppler effect
Movement of the sound source and movement
of the listener
Apparent change in sound frequency
Application of Doppler effect

Chapter Sixteen
Electromagnetic waves

16.1. Electromagnetic waves
Electromagnetic field
Nature of electromagnetic waves
Propagation of electromagnetic waves

16.2. Laser
Light as an example of an electromagnetic
wave
Properties of laser light
Application of lasers

16.3. Diffraction and interference
Diffraction of electromagnetic waves
Interference of electromagnetic waves
Diffraction grids

16.4. Electromagnetic spectrum
Electromagnetic spectrum
Characteristics of waves from particular
wavebands
Application of waves from particular
wavebands

16.5. Threats related to electromagnetic

waves
Impact of waves on human body
Penetrability and the harmful effect of waves
from different wavebands
Protection against waves

16.6. Application of waves in communication
Transmission of signals by means of waves
Signal coding methods
Transmitters and receivers of electromagnetic
waves



Chapter Seventeen
Light

17.1. Reflection of light
Umbra and penumbra
Law of reflection of light
Image in a plane mirror
17.2. Spherical mirrors
Convergence of light, focal point, focal length
Types of mirrors
Images in spherical mirrors
17.3. Refraction of light
Change in light velocity at the change of
medium
Law of refraction
Total internal reflection
17.4. Lens
Types of lenses
Images in lenses
Image magnification
17.5. Optical devices
Magnifying glass
Camera
Binoculars, telescope, microscope
17.6. Eye
Structure of the eye
Sight defects
Glasses, contact lenses
17.7. Colours
Dispersion of light
Composition of colours
Colour vision

Chapter Eighteen
Nuclear physics

18.1. The structure of an atom
Atom and nucleus
Models of an atom
Isotopes
18.2. Nuclear radiation
Nuclear radiation and its properties
Alpha and beta decays
Gamma radiation

18.3. Decay law

Randomness of the moment of nuclear
disintegration
Half-life
Radioactivity

18.4. Impact of radiation on live organisms
Ionisation of matter, genetic mutations
Detection of radioactivity
Protection against radioactivity

18.5. Application of radiation
Isotope dating
Radioactive isotopes as sources of energy
Medical application

18.6. Nuclear fission
Nuclear fission of uranium
Chain fission reaction
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Atom bomb

18.7. Nuclear power industry
Enrichment of uranium, plutonium
Operation of a nuclear power station
Advantages and disadvantages of nuclear
power industry

18.8. Nuclear fusion
Mass defect
Fusion of helium in the Sun and on the Earth
Hydrogen bomb

Chapter Nineteen
Earth and the Universe

19.1. Solar system
The Sun
Planets and their motion
Comets, moons, meteors
19.2. The Moon
Structure of the Moon
Motion of the Moon, the dark side
Phases of the Moon
19.3. Eclipses
Lunar eclipse
Solar eclipse
Eclipses and the phases of the Moon
19.4. The structure and evolution of stars
Brightness, size and temperature of stars
Major types of stars
Evolution of stars
19.5. Galaxies
The Milky Way
Other galaxies
Groups and clusters of galaxies
19.6. The Universe
Escaping galaxies
The extending Universe
The Big Bang theory



