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FORCES

Forces cause objects to change 
speed, direction or shape. 
They are made up of both 
contact and non-contact 
forces.

Doing “work” transfers energy 
from one place to another 
when a force is moved over a 
distance in the same direction 
as that force.

Pressure is the description of 
the effect that a force has 
when spread across an area.

Weight on different planets 
examines the effect that 
gravitational field strength has 
on the force applied to a mass.

Muscles apply a turning effect 
to limbs when a force is 
applies to bones connected to 
a joint.

Metamorphic rock is created 
when other types of rock are 
put under large amounts of 
heat and pressure.

Machines can act as 
force multipliers.

Depending upon how 
ceramics and 
composites are made 
they will be able to 
withstand differing 
amounts of force.
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ENERGY

Energy allows you to do 
“work”. All objects contain 
energy in energy stores and 
this energy can be transferred 
between stores within an 
object, or between objects.

Respiration is the 
release of chemical 
energy for use inside 
of cells.

Food chains and webs 
show the movement 
of energy from one 
organism to another.

Waves transfer 
energy (not matter) 
from one place to 
another.

Thermal energy is 
transferred from 
hotter objects to 
colder objects.

Machines are force or 
distance multipliers, 
but they will always 
conserve energy.
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PARTICLE MODEL

A description of the 
arrangement and movement 
of particles in matter, which 
determines a substance’s state 
and properties.

Conservation of mass is 
explained in terms of the 
number of atoms before and 
after a reaction being the 
same. Only their arrangement 
will have changed.

Gas pressure is explained 
by the movement of 
particles and the forces 
they exert during 
collisions.

Filtration, dissolving and 
evaporation are all explained 
in terms of the behaviour of 
particles.

Digestion involves the 
breaking down of larger 
molecules into smaller 
ones so that they can be 
absorbed by the body.

Sound is transmitted 
by collisions between 
particles and its speed 
depends on particle 
arrangement.

Rates of reactions are 
determined by 
successful collisions 
between reacting 
particles.

Concentration involves 
the ratio between the 
particles of acid and the 
particles of water in a 
solution.

Conduction and 
convection is explained 
by the movement and 
collisions of particles, 
leading to heat transfer.

The properties of 
polymers, composites 
& ceramics is 
determined by the 
combination and 
arrangement of 
different types of 
particle.
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Physical changes vs chemical 
reactions explains the 
difference between a 
rearrangement of particles vs 
the creation of new types of 
particle in a chemical reaction.

Types of chemical reaction 
looks at the wide range of 
reactions that occur and how 
students can identify different 
types.

Respiration is a chemical 
reaction that takes place 
inside living cells in order to 
release energy from glucose.

Digestion is a chemical 
reaction that breaks down the 
complex, insoluble molecules 
in food into simpler, soluble 
ones that can be absorbed by 
the body.

Photosynthesis is a chemical 
reaction that uses the energy 
from sunlight to combine 
carbon dioxide and water to 
create glucose and oxygen.

Neutralisation is a chemical 
reaction between acids and 
alkalis creating a salt. 
Indicators also undergo 
chemical reactions when 
added to acids and alkalis as 
evidenced by their changes in 
colour.

Displacement reactions in 
metals take place (or not) 
depending on the relative 
reactivity of the metals when 
combining a metal compound 
and a pure metal. The more 
reactive metal will end up in a 
compound.

Fermentation is the chemical 
reaction that takes place 
during the anaerobic 
respiration of yeast producing 
ethanol and carbon dioxide.

The carbon cycle involves a 
multitude of chemical 
reactions from respiration to 
photosynthesis to explain how 
carbon is moved between the 
atmosphere, rocks and 
biomass.

Polymers are created in a 
chemical reaction involving 
the combination of 
monomers..
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Cells are the building blocks of 
multicellular organisms and 
through combinations form 
tissues, organs, organ systems 
and organisms.

Respiration is a chemical 
reaction taking place inside 
living cells to release energy. 
Specialised cells introduces 
cells with adaptations that 
allow them to perform certain 
functions.

Sperm and egg cells are a type 
of specialised cell known as a 
gamete. These cells are 
required for sexual 
reproduction.

The digestive system includes 
specialised cells in the lining of 
the intestines covered in cilia 
to help with the absorption of 
digested nutrients. 

Plant cells contain chlorophyll 
which are used during 
photosynthesis to produce 
glucose.

Muscle cells contain many 
mitochondria for the quick 
release of energy during 
exercise.

Plant reproduction involves 
the fusion of gametes (pollen 
and ovum) to produce a seed.

Microorganisms contain 
slightly different organelles to 
animal cells.

White blood cells are a type of 
specialised cell in the immune 
system that helps the body in 
the destruction of pathogens.

DNA inside a cell nucleus 
determines some physical 
characteristics of an animal. 
Through mutation, variation 
and natural selection this leads 
to evolution.
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