
State the 
difference 

between atoms, 
elements and 
compounds.

Balance simple 
equations.

Describe 
methods of 
separating 
mixtures.

Show that 
scientific 

theories, over 
time, lead to the 
discovery of the 

atomic 
structure.

Describe the 
structure of the 

atom, the 
subatomic 

particles, charge 
and mass. 

State what is 
meant by the 
term ion and 

isotope and how 
electrons are 
configured in 

shells.

Learning Journey
Atomic structure. 

C1

Building on knowledge of
Atoms, elements, compounds, 

reactions, filtration, 
chromatography.



Describe how 
the periodic 

table has 
changed over 

time. 

State why 
Mendeleev left 

gaps in his 
periodic table.

Identify key 
features of the 
periodic table 
such as metals 

and non-metals.

Identify key 
features of the 
periodic table 

such as 
reactivity of 

different groups.

Describe the 
trends in 
reactivity 

through groups 
1 and 7

Explain the 
trends in 
reactivity 

through groups 
1 and 7.

Learning Journey
The development 

of the periodic 
table.  C2

Building on knowledge of
Periodic table, metals, non-

metals, reactivity.



Describe the 
difference 

between the 3 
states of matter.

Explain how 
atoms either 

become positive 
or negative ions.

Describe, in 
detail what 

happens during 
ionic, covalent 
and metallic 

bonding.

Link the 
structure and 
bonding of a 

molecule to the 
properties it 

has.

Explain why 
giant ionic and 

covalent 
structures have 

different 
properties to 

simple covalent 
substances.

Explain why a 
giant metallic 

structure made 
from 1 metal 
has different 

properties to an 
alloy.

Learning Journey
Structure and 
bonding. C3

Building on knowledge of
States of matter, chemical 

bonds, atoms, ions, electron 
transfer.



Identify  the 
relative atomic 

mass of an 
element.

Calculate the 
relative formula 

mass of a 
compound.

Write balanced 
symbol 

equations for 
reactions.

Deduce 
balanced 

equations from 
masses of 

reactants and 
products.

Calculate the 
concentration of 

a solution.

Describe how to 
increase the 

concentration of 
a solution.

Learning Journey
Chemical 

calculations C4

Building on knowledge of
Concentrations, word and 

symbol equations, balancing 
equations.



Deduce the 
reactivity of a 

metal based on 
observations.

Describe 
displacement 
reactions and 
use the terms 
oxidation and 

reduction.

Explain why 
some metals can 

be extracted 
using reduction 

by Carbon, 
Hydrogen or by 

electrolysis.

Determine the 
salts formed 

during various 
reactions.

Use the pH scale 
to identify acids 

and alkalis.

Explain the 
difference 

between strong 
and weak acids.

Learning Journey
Chemical changes 

C5

Building on knowledge of
The reactivity series, 

displacement reactions, acids 
and alkalis, pH, making salts, 

strong and weak acids.



Simply describe 
the process of 

electrolysis.

Describe the 
products of 

electrolysis in 
solutions.

Explain why ions 
move to the 
anode and 
cathode.

Describe the 
changes at the 

electrodes.

Represent what 
is happening at 
each electrode 

using half 
equations.

Apply 
understanding 

in different 
contexts with 

aqueous 
solutions and 

aluminium 
oxide.

Learning Journey
Electrolysis C6

Building on 
knowledge of

Ions, ionic 
compounds, charges 



Describe what 
happens in 

endothermic 
and exothermic 

reactions.

Give examples 
of endothermic 
and exothermic 

reactions.

Draw simple 
reaction profiles 

and define 
activation 

energy.

Use reaction 
profiles to 

identify 
reactions as 

endothermic or 
exothermic.  

Explain 
endothermic 

and exothermic 
reactions in 

relation to bond 
making or 
breaking.

HT: Calculate 
the energy 

transferred in 
chemical 
reactions.

Learning Journey
Energy changes C7

Building on knowledge of
Reactions, temperature, 

conservation of energy, energy 
changes, bond energies. 



Measure the 
rate of reaction 

using 3 
methods.

Explain why the 
number of 
collisions is 

linked to the 
rate of reaction.

Investigate the 
effect of surface 

area, 
temperature, 
concentration 

and pressure on 
the rate of 

reaction

Investigate the 
effect of 

catalysts on the 
rate of a 

reaction and 
state why this is 

important for 
industry.  

State what a 
reversible 

reaction is and 
how this links to 

endothermic 
and exothermic 

reactions.

Suggest how 
equilibrium can 

be altered by 
changing 

conditions.

Learning Journey
Rate of reaction C8

Building on knowledge of
Reactions, measuring gas 

produced, concentration of 
acids.



Define crude oil 
and state that it 

is a finite 
resource.

Represent 
alkanes and 

alkenes using 
the general 

formula.

Describe the 
process of 
fractional 

distillation.

Explain why the 
fractions are 
collected at 

different points 
in the column.

Compare 
complete and 

incomplete 
combustion. 

Explain the 
process of 
cracking in 
producing 

products which 
are in demand.

Learning Journey
Crude oil and fuels 

C9

Building on knowledge of
Fossil fuels, catalysts, fuels, 

combustion reactions.



Define purity in 
terms of 

elements or 
compounds.  

Describe how to 
identify pure 

samples using 
boiling and 

melting points.

State how a 
chromatogram 
can be used to 

distinguish pure 
substances from 

mixtures.  

Calculate the Rf 
value of an 
unknown 

substance.

Describe the 
tests for 

Hydrogen, 
Oxygen, 

Chlorine and 
Carbon dioxide.

Give the positive 
results for the 

tests for 
Hydrogen, 

Oxygen, 
Chlorine and 

Carbon dioxide. 

Learning Journey
Chemical analysis 

C10

Building on knowledge of
Testing for CO2 and Hydrogen 

gas, chromatography, 



Describe the 
changes in the 

Earth’s 
atmosphere.

Explain how 
those changes 
occurred giving 

specific 
examples of 

gases.

Describe how 
the greenhouse 
effect operates 

and identify 
uncertainties in 

evidence.

State the 
consequences of 

rising levels of 
greenhouse 

gases.

Identify 
methods of 

reducing carbon 
footprints.

Suggest links 
between 

burning fuels 
and 

environmental 
problems such 

as global 
dimming.

Learning Journey
The Earth’s 

atmosphere C11

Building on knowledge of
Global warming, 

photosynthesis, the carbon 
cycle, climate change.



Give examples 
of finite and 
renewable 
resources.

Describe the 
process of 

making water 
potable and 
analyse the 

purification of 
water samples.

Explain why 
treating waste 

water is 
important and 

identify features 
of the process. 

Evaluate 
alternative 
methods of 

extracting low 
grade copper 

ores.

Conduct a LCA 
for a product 

and evaluate the 
impact on the 
environment.

Explain how 
using less, 

reusing and 
recycling 

reduces the 
impact on the 
environment.  

Learning Journey
The Earth’s 

Atmosphere C12

Building on knowledge of
Metals and non-metals from 
the Earth’s crust, recycling, 

electrolysis.  


