
Contents. Physics and Chemistry 4.º ESO
APPENDIX. Mathematical tools�

UNIT CONTENT FINAL SECTIONS

1 � Scientific practice� 1.	� The scientific method
2.	� What can we learn from tables and graphs? 
3.	� Base and derived quantities 
4.	�Dimensional analysis 
5.	� Expressing the results of a measurement
6.	� Scalar and vector quantities 
7.	� Working in a physics and chemistry laboratory

Revision activities
Science practical 
Testing a scientific hypothesis

Work on your key competences 
The evolution of scientific thinking

BLOCK I MATTER AND HOW IT CHANGES�

2 � The atom and the 
periodic table�

1.	� First atomic models and radioactivity
2.	� How can we identify the atoms of an element?
3.	� Atomic mass 
4.	�Atomic spectra: a problem for Rutherfords model 
5.	� The atomic shell model
6.	� Classification of chemical elements: the periodic table 
7.	� Types of chemical elements.

Revision activities
Science practical 
Characteristic properties of chemical 
elements

Work on your key competences 
The discovery of the atom

3 � Chemical bonds 1.	� Chemical bonds 
2.	� Covalent bonds 
3.	� Intermolecular forces 
4.	�Ionic bonds 
5.	� Metallic bonds 
6.	� Amounts of substances: the mole and molar mass

Revision activities
Science practical 
Properties of substances and chemical 
bonding

Work on your key competences 
The applications of the elements and 
chemical compounds in engineering and 
sport

4 � The carbon atom 1.	� Characteristics of the carbon atom 
2.	� Carbon bonding 
3.	� Formulas in carbon chemistry 
4.	�Properties of carbon compounds 
5.	� Hydrocarbons 
6.	� Oxygenated compounds 
7.	� Nitrogen compounds: amines
8.	�Interesting carbon compounds

Revision activities
Science practical 
Investigating the existence of carbon 
in a compound

Work on your key competences 
Recycling plastics

5 � Matter and its 
properties

1.	� What is matter? 
2.	� The behaviour of gases  
3.	� The general gas law 
4.	�Classification of material systems  
5.	� Pure substances and solutions 

Revision activities
Science practical 
Separating the components of an alcohol 
and water solution

Work on your key competences 
Protecting the Earth’s atmosphere

6 � Chemcial reactions 1.	� The reaction mechanism 
2.	� Mass in chemical reactions  
3.	� Writing chemical formulas 
4.	�Reaction stoichiometry 
5.	� Rates of reaction 
6.	� Endothermic and exothermic reactions
7.	� Types of chemical reactions 
8.	�The chemical industry

Revision activities
Science practical 
Studying a neutralisation reaction

Work on your key competences 
Chemical reactions in our daily lives

APPENDIX. Inorganic chemical formulas and nomenclature�

PROJECT I Chemistry and its implications for technology, society and the environment



BLOCK II INTERACTION�

UNIT CONTENT FINAL SECTIONS

7 � Rectilinear 
movement

1.	� Position, trajectory and displacement 
2.	� Velocity
3.	� Acceleration 
4.	� Uniform rectilinear motion (URM) 
5.	� Uniformly accelerated rectilinear motion (UARM) 
6.	� Vertical movement

Revision activities
Science practical 
Galileo’s experience

Work on your key competences 
Kinetics in sports

8 � Las fuerzas y los 
cambios en el 
movimiento

1.	� Forces and their effects 
2.	� Composition of forces 
3.	� Newton’s laws of motion 
4.	� Weight as a force
5.	� Friction force

Revision activities
Science practical 
Factors affecting frictional force

Work on your key competences 
Frictional and action and reaction forces 
in everyday situations 

9 � Circular motion 
and universal 
gravitation

1.	� Uniform circular motion (UCM)
2.	� Centripetal acceleration 
3.	� Kepler’s laws 
4.	� Newton’s law of universal gravitation 
5.	� Newtonian synthesis 
6.	� Electric and magnetic forces

Revision activities
Science practical 
Calculating the acceleration of gravity, g, 
using a simple pendulum

Work on your key competences 
Space junk

10 � Forces in fluids� 1.	� Pressure 
2.	� Hydrostatic pressure
3.	� Fundamental principle of hydrostatics 
4.	� Pascal’s principle
5.	� Atmoshperic pressure
6.	� Buoyancy

Revision activities
Science practical 
Testing Archimedes’ principle

Work on your key competences 
Meteorological phenomena

PROJECT II The laws of physics and road safety
BLOCK III ENERGY�

11 � Work and 
mechanical energy

1.	� Work and energy 
2.	� Work done by a constant force 
3.	� Power 
4.	� Mechanical energy 
5.	� Conservation of mechanical energy 
6.	� The general principle of conservation of energy

Revision activities
Science practical 
Verification of the principle of 
conservation of energy 

Work on your key competences 
Energy conservation in an amusement 
park

12 � Heat 1.	� Another way of exchanging energy: heat
2.	� Amount of heat transferred and temperature change 
3.	� Amount of heat transferred in phase changes 
4.	� Other effects of heat on bodies: expansion 
5.	� Equivalence between mechanical and thermal energy
6.	� Applications of the transformation of thermal energy into 

mechanical energy: heat engines 

Revision activities
Science practical 
Measurement of specific heat capacity

Work on your key competences 
Estimating our energy consumption 

13 � Light and sound: 
waves that transfer 
energy

1.	� ¿Qué es una onda? El movimiento ondulatorio 
2.	� El sonido: una onda mecánica longitudinal 
3.	� La luz: una onda transversal

Revision activities
Science practical 
Acoustic resonance

Work on your key competences 
Stop noise pollution

PROJECT III How much energy do we consume everyday? Responsible use
APPENDIX. The periodic table�


