
Year 7 Year 8 Year 9 Year 10 2021 to 2022 ONWARDS Year 11 Year 12 Year 13
Curriculum 
threshold 
concepts: 
1. Atoms
2. Energy
3. Chemical 
reactions

Overview of main concepts/areas
1. Particles (C1.1)
2. Elements, Atoms and Compounds (C1.2)
3. Mixtures (C1.3)

Overview of main concepts/areas
1. Acids and Alkalis (C2.1)
2. Changing Substances (C2.2)
3. Earth Systems (C2.3)

Overview of main concepts/areas
1. The Periodic Table (C3.1)
2. Matter and Energy (C3.2)
3. Using Resources (C3.3)

Overview of main concepts/areas
1. Structure and Bonding (C4.1)
2. Controlling Reactions (C4.2)
3. Electrolysis (C4.3)

Overview of main 
concepts/areas
1. Chemical Analysis (C5.1)
2. Carbon Chemistry (C5.2)
3. Atmosphere (C5.3)

Overview of main concepts/areas
1. Atomic Structure
2. Energetics
3. Kinetics and Organic Chemistry

Overview of main concepts/areas
1. Optics and Acids and Bases
2. Transition Metals and Chemical analysis

Topic: Particles (C1.1) Topic: Acids and Alkalis (C2.1) Topic: The Periodic Table (C3.1) (Old AQA 
Units C1, C2)

Topic: Structure and Bonding (C4.1) (Old AQA Units C3, 
C7) (C3 not to be taught in 2020 to 2021 as taught in 2019 
to 2020 however in subsequent years C3 Bonding will be 
taught in year 10 not year 9) Temporary units C7 C9 C10* 
T only C11* T* only 2020 to 2021 ONLY

Topic: Chemical Analysis (C5.1) 
and Atmosphere (C5.3) (Old AQA 
Units C12, C13)

Topic: Atomic Structure and Periodicity and The 
Halogens

Topic: Optical isomerism and carboxylic acdis

Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter

Maths in Science focus: Graphing of changing 
state, scales on graphs

Maths in Science focus: Large numbers and 
possibly consolidate standard form which is 
taught in Maths in year 8

Maths in Science focus: Standard form, 
scale and ratios, precentages

Maths in Science focus: Significant figures, standard form, 
rearranging formula

Maths in Science focus: 
Significant figures, standard form, 
rearranging formula

Maths in Science focus: Units, decimals, ratios, 
fractions, percentage and estimation

Maths in Science focus: Rearranging equations, 
logs to solve magnitude, graphs and slopes

Fertile Q: Why are particles crucial to our 
understanding of chemistry?

Fertile Q: Why are acids and alkalis similar 
but different?

Fertile Q: How did the model of the atom 
develop over time to the model we have 
today and what evidence led to this 
development?

Fertile Q: How can the properties of substances be 
explained in terms of their structure and bonding? (Not in 
2020 to 2021) (2020 to 2021 ONLY - 

Fertile Q: How can we use 
chemical tests to identify unknown 
chemical substances? How has 
the composition of our atmosphere 
changed over time and what 
evidence do we have to decide that 
it has changed?

Fertile Q: A1: How can different substances bond 
and how does their bonding affect the properties 
these substances posess? A2: How can location of 
electrons be used to explain patterns in behaviour and 
reactivity of elements?

Fertile Q: How do different acids and bases 
behave to control the pH within living organisms? 
How does acylcayion occur, what are the reasons 
this reaction is chosen and what are the potential 
pitfalls? 

Substantive concepts: 
The Particle Model
Changes of State
Diffusion
Gas pressure

Substantive concepts: 
Chemical Reactions
Acids and Alkalis
Indicators and pH
Neutralisation
Making Salts

Substantive concepts:
Subatomic particles
Isotopes
The Atomic Model
History of the Atom
Periodic Patterns
Groups 1, 7 and 0
Transition Metals 

Substantive concepts: 
Ionic, Covalent & Metallic Bonding and Properties
Polymers
Metals & Alloys
Endothermic and Exothermic Reactions
Bond energy
Organic molecules and reactions

Substantive concepts: 
Formulations
Chromatography
Tests for Gases
Flame Tests
Tests for Ions Earth’s Atmosphere
Climate change
Combustion
Fuel Cells

Substantive concepts: 
Atomic Structure
Bonding
Amount of substance
Periodicity
Halogens
Redox
Group 2

Substantive concepts: 
Acids and bases
Aromatic chemistry
Amines
Polymers
Kp

Content: Particle model
The three states of matter are solids, liquids and 
gases
Solids, liquids and gases have distinct physical 
properties
Particles in a solid are arranged in a regular 
pattern, touch each other and vibrate on the spot
Particles in a liquid are arranged randomly, are 
touching and move freely
Particles in a gas are arranged randomly, do not 
touch and move freely
Gas pressure occurs because of particles 
colliding with the walls of a container 
Brownian motion refers to the random 
movement of particles in gases.
Melting and freezing take place at the melting 
point
A substance changes from a solid to a liquid at 
the melting point
A substance changes from a liquid to a solid at 
the freezing point
Boiling and condensing take place at the boiling 
point.
A substance changes from a liquid to gas at the 
boiling point
A substance changes from a gas to a liquid at 
the condensing point
The three states of matter can be represented by 

Content: 
pH scale
Substances can be classified into acidic, 
alkaline and neutral solutions
The pH scale, from 0 to 14, is a measure of 
the acidity or alkalinity of a solution 
The pH scale can be measured using litmus, 
universal indicator or a pH probe.
A solution with pH 7 is neutral. 
Aqueous solutions of acids have pH values of 
less than 7 
Aqueous solutions of alkalis have pH values 
greater than 7
Litmus indicator is red in an acidic solution
Litmus indicator is blue in an alkaline solution
Litmus indicator remains the same colour in a 
neutral solution
UI colour ranges from red to yellow in an 
acidic solution
UI colour ranges from blue to purple in an 
alkaline solution
UI is green in a neutral solution

Neutralisation
In neutralisation reactions an acid reacts with 
an alkali to form a salt and water
Neutralisation forms a neutral (pH7) solution
A salt is a metal compound made from acid.

Content: 
Subatomic Particles
Atoms are very small, having a radius of 
about 1 . 10-10 metres.
The basic structure of an atom is a 
positively charged nucleus composed of 
both protons and neutrons surrounded by 
negatively charged electrons.
The radius of a nucleus is less than 1/10 
000 of the radius of an atom.
Most of the mass of an atom is 
concentrated in the nucleus.
The electrons are arranged at different 
distances from the nucleus (different 
energy levels). 
The electron arrangements may change 
with the absorption of electromagnetic 
radiation (move further from the nucleus; a 
higher energy level) or by the emission of 
electromagnetic radiation (move closer to 
the nucleus; a lower energy level).
The electrons in an atom occupy the lowest 
available energy levels (innermost available 
shells). 
The electronic structure of an atom can be 
represented by numbers or by a diagram. 
For example, the electronic structure of 
sodium is 2,8,1 or showing two electrons in 

Content: 
There are 3 types of chemical bonds; ionic, covalent and 
metallic. For ionic bonding the particles are oppositely 
charged ions.
For covalent bonding the particles are atoms which share 
pairs of electrons. 
For metallic bonding the particles are atoms which share 
delocalised electrons.
Ionic bonding occurs in compounds formed from metals 
combined with non-metals.
Covalent bonding occurs in most non-metallic elements and 
in compounds of non-metals.
Metallic bonding occurs in metallic elements and alloys.
Bonding involves electrostatic forces and the sharing or 
transfer of electrons.

Ionic Bonding
When a metal atom reacts with a non-metal atom electrons 
in the outer shell of the metal atom are transferred. 
Metal atoms lose electrons to become positively charged 
ions. 
Non-metal atoms gain electrons to become negatively 
charged ions. 
The ions produced by metals in Groups 1 and 2 and by non-
metals in Groups 6 and 7 have the electronic structure of a 
noble gas (Group 0).
The electron transfer during the formation of an ionic 
compound can be represented by a dot and cross diagram.

Content:
In diamond, each carbon atom 
forms four covalent bonds with 
other carbon atoms in a giant 
covalent structure, so diamond is 
very hard, has a very high melting 
point and does not conduct 
electricity. 
In graphite, each carbon atom 
forms three covalent bonds with 
three other carbon atoms, forming 
layers of hexagonal rings which 
have no covalent bonds between 
the layers. This allows the layers to 
slide over one another, making 
graphite useful as a lubricant.
In graphite, one electron from each 
carbon atom is delocalised. This 
allows graphite to conduct 
electricity. 

Graphene is a single layer of 
graphite and has properties that 
make it useful in electronics and 
composites.
Fullerenes are molecules of 
carbon atoms with hollow shapes. 
The structure of fullerenes is based 

Content:

Teacher 1
Oxidation, reduction and redox equations
Physical properties of Period 3 elements
Fundamental particles
Mass number and isotopes
Electron configuration
Classification
Group 2, the alkaline earth metals
Trends in properties
Uses of chlorine and chlorate(I)

Teacher 2: 
 Ionic bonding
Nature of covalent and dative covalent bonds
Metallic bonding
Bonding and physical properties
Shapes of simple molecules and ions
Bond polarity
Forces between molecules
Relative atomic mass and relative molecular mass
The mole and the Avogadro constant
The ideal gas equation
Empirical and molecular formula
Balanced equations and associated calculations

Content: 
Teacher 1:
 Brønsted–Lowry acid–base equilibria in aqueous 
solution
Definition and determination of pH
The ionic product of water, Kw
Weak acids and bases Ka for weak acids
 pH curves, titrations and indicators
Buffer action
Equilibrium constant Kp for homogeneous 
systems

Teacher 2: 
Optical isomerism
Aldehydes and ketones
 Carboxylic acids and esters
Acylation
Bonding in Benzene
Electrophilic substitution
 Preparation of amines
Base properties
Nucleophilic properties
Condensation polymers
Biodegradability and disposal of polymers
Amino acids, proteins and DNA
Organic synthesis

A1 Performance: Extended writing 'Why are 
particles crucial to our understanding of 
chemistry?'

A1 Performance: Extended writing: Why are 
acids and alkalis similar but different?

A1 Performance: Extended writing: How 
did the model of the atom develop over 
time to the model we have today and what 
evidence led to this development?

A1 Performance: Extended writing: How can the properties 
of sodium chloride and diamond be explained in terms of 
their structure and bonding?

A1 Performance: Extended 
writing: How can we use chemical 
tests to identify unknown chemical 
substances? 

A1 Performance: Extended writing: How can different 
substances bond and how does their bonding affect 
the properties these substances posess?

A1 Performance: How do different acids and 
bases behave to control the pH within living 
organisms?

A2 Extended quiz and performance: 
Incorporated within main end of term extended 
quiz. No new content taught this half term.

A2 Extended quiz and performance: 
Incorporated within main end of term 
extended quiz. No new content taught this half 
term.

A2 Extended quiz and performance: How 
can the reactivities of the elements of 
groups 1 and 7 be explained in terms of 
their electronic structures?

A2 Extended quiz and performance: Extended writing: 
How is crude oil made into more useful substances (include 
both fractional distillation and cracking)?

A2 Extended quiz and 
performance: Extended writing: 
How has the composition of our 
atmosphere changed over time 
and what evidence do we have to 
decide that it has changed?

A2 Extended quiz and performance: Extended 
writing: How can location of electrons be used to 
explain patterns in behaviour and reactivity of 
elements?

A2 Extended quiz and performance: How does 
acylation occur, what are the reasons this reaction 
is chosen and what are the potential pitfalls?

Topic: Elements, Atoms and Compounds (C1.2) Topic: Changing Substances (C2.2) Topic: Matter and Energy (C3.2) (Old AQA 
Units C4, C5 part)

Topic: Controlling Reactions (C4.2) (Old AQA Units C8) Topic: Organic Chemistry (C5.2) 
(Old AQA Units C9 C10 C11)

Topic: Energetics,, equilibria and alkenes and 
alkanes

Topic: Spectroscopy and Transition Elements

Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter

Maths in Science focus: Graphing of the 
melting points of different substances with 
scales, plotting data

Maths in Science focus: Number line / scale 
and plotting of pH on graphs

Maths in Science focus: Rearranging 
formula, ratio, standard form

Maths in Science focus: y = mx + c, slope, surface area, 
volume

Maths in Science focus: y = 
mx+c, slope, graphing of variables 

Maths in Science focus: Exponentials, logs, 
significant figures and uncertainty

Maths in Science focus: Rates of change, 
tangents, angles, shapes

Fertile Q: Is everything in the Universe made of 
the same "stuff"?

Fertile Q: How do metals react with different 
substances?

Fertile Q: How do can we work out the 
concentrations of unknown solutions?

Fertile Q: Extended writing: How can reaction rates be 
maximised to yield useful products?

Fertile Q: Extended writing: Why is 
carbon such an important element 
in life?

Fertile Q: A1: How can reactivities of 
halogenoalkanes be predicted based on structures? 
A2: How are alcohols formed and why are they such 
important feedstock chemicals for the chemical 
industry?

Fertile Q: A1: What different factors affect the 
colour of transition metal complexes and why do 
they affect their colours? A2: How are 
spectroscopic techniques used to identify 
unknown compounds?

Substantive concepts: 
Chemical symbols
Elements and Compounds
Metals and Non-Metals
Metal Reactions
Displacement Reactions 

Substantive concepts: 
Chemical and Physical changes
Oxidation
Displacement Reactions
Acids, Oxygen and Water with Metals

Substantive concepts: 
Atom Conversion
Moles
From Masses to Balanced Equations
Amounts of Substances
Concentration and Titrations
Acids and Salts
Neutralisation

Substantive concepts: 
Rates of Reactions
Reversible Reactions
The Haber Process and NPK fertilisers
Yield
Dynamic Equilibrium

Substantive concepts: 
Hydrocarbons
Fractional Distillation
Combustion and Cracking
Allotropes of Carbon
Reactions of Alkenes
Alcohols, Acids, Esters
Polymerisation

Substantive concepts: Energetics
Alkanes
Halogenoalkanes
Alkenes
Alcohols
Equilbria

Substantive concepts: 
Electrode potentials
Transition Metals
Properties of Period 3 elements
NMR
Chromatography

Content: 
Atoms, elements and compounds
All substances are composed of atoms
An atom is the smallest part of an element that 
can exist
Elements are made from only one type of atom
There are about 100 different elements
Elements are shown in the Periodic Table 
Elements have specific physical and chemical 
properties
Compounds are formed from elements by 
chemical reactions
Chemical reactions always involve the 
production of one or more new substances
A compound contains two or more elements 
chemically joined together in fixed proportions
Compounds can only be separated into 
elements by chemical reactions
A compound has different properties from the 
elements it’s composed
A molecule is two or more atoms chemically 
joined together – this can be an element (e.g. 
H2) or a compound (e.g. H2O)
When two elements react to form a compound, 
the masses of the reacting elements is equal to 
the mass of the compound produced
Atoms of each element are represented by a 
chemical symbol

Content: 
Chemical reactions and Physical changes
A chemical change produces a new 
substance whereas in a physical change no 
new substance is produced.
A chemical change is irreversible whereas a 
physical change is reversible.
A chemical change can be identified if there is 
a change in appearance, energy, mass or 
chemical test.
The number and type of atoms do not change 
in a chemical change and are only rearranged.
The total overall mass is conserved in a 
chemical change.
Chemical reactions can be represented by 
symbol equations which are balanced in terms 
of the numbers of atoms of each element 
involved on both sides of the equation.

Oxidation
Metals react with oxygen to produce metal 
oxides
The general equation is: Metal + oxygen -> 
Metal oxide
The reactions are oxidation reactions because 
the metals gain oxygen
Reduction is the loss of oxygen
Oxidation is the gain of oxygen

Content: 
Atom conversion
Chemical reactions always involve the 
formation of one or more new substances, 
and often involve a detectable energy 
change.
Compounds contain two or more elements 
chemically combined in fixed proportions 
and can be represented by formulae using 
the symbols of the atoms from which they 
were formed. 
Compounds can only be separated into 
elements by chemical reactions.
In chemical equations, the three states of 
matter are shown as (s), (l) and (g), with 
(aq) for aqueous solutions.
The law of conservation of mass states that 
no atoms are lost or made during a 
chemical reaction so the mass of the 
products equals the mass of the reactants.
This means that chemical reactions can be 
represented by symbol equations which are 
balanced in terms of the numbers of atoms 
of each element involved on both sides of 
the equation.
Some reactions may appear to involve a 
change in mass but this can usually be 
explained because a reactant or product is 

Content: 
Rates of Reaction
The rate of a chemical reaction can be found by measuring 
the quantity of a reactant used or the quantity of product 
formed over time: mean rate of  reaction  = quantity of 
reactant used/time taken
mean rate of reaction  = quantity of product formed/time 
taken
The quantity of reactant or product can be measured by the 
mass in grams or by a volume in cm3.
The units of rate of reaction may be given as g/s or cm3/s.
Factors which affect the rates of chemical reactions include: 
the concentrations of reactants in solution, the pressure of 
reacting gases, the surface area of solid reactants, the 
temperature and the presence of catalysts.
Collision theory explains how various factors affect rates of 
reactions. According to this theory, chemical reactions can 
occur only when reacting particles collide with each other 
and with sufficient energy. The minimum amount of energy 
that particles must have to react is called the activation 
energy.
Increasing the concentration of reactants in solution, the 
pressure of reacting gases, and the surface area of solid 
reactants increases the frequency of collisions and so 
increases the rate of reaction.
Increasing the temperature increases the frequency of 
collisions and makes the collisions more energetic, and so 
increases the rate of reaction.

Content: 
In diamond, each carbon atom 
forms four covalent bonds with 
other carbon atoms in a giant 
covalent structure, so diamond is 
very hard, has a very high melting 
point and does not conduct 
electricity. 
In graphite, each carbon atom 
forms three covalent bonds with 
three other carbon atoms, forming 
layers of hexagonal rings which 
have no covalent bonds between 
the layers. This allows the layers to 
slide over one another, making 
graphite useful as a lubricant.
In graphite, one electron from each 
carbon atom is delocalised. This 
allows graphite to conduct 
electricity. 

Graphene is a single layer of 
graphite and has properties that 
make it useful in electronics and 
composites.
Fullerenes are molecules of 
carbon atoms with hollow shapes. 
The structure of fullerenes is based 

Content:

Teacher 2: 
Nomenclature 
Reaction mechanisms 
Isomerism 
Fractional distillation of crude oil 
Modification of alkanes by cracking
Combustion of alkanes 
Chlorination of alkanes 
Nucleophilic substitution 
Elimination 
Ozone depletion 
Structure, bonding and reactivity
Addition reactions of alkenes 
Addition polymers 
Alcohol production
 Oxidation of alcohols 
Elimination 
 Identification of functional groups by test-tube 
reactions
Mass spectrometry
Infrared spectroscopy

Teacher 1: 
Trends in properties
Uses of chlorine and chlorate(I)
Enthalpy change

Content: Teacher 1: 
Electrode potentials and cells
Commercial applications of electrochemical cells
Properties of Period 3 elements and their oxides
General properties of transition metals
Substitution reactions
Shapes of complex ions
Formation of coloured ions
Variable oxidation states
Catalysts
Reactions of ions in aqueous solution

Teacher 2: 
Nuclear magnetic resonance spectroscopy
Chromatography
RP / CPAC Revision

A1 Performance: Extended writing: Is everything 
in the Universe made of the same "stuff"?

A1 Performance: Extended writing: How do 
metals react with different substances?

A1 Performance: How can we adjust the 
concentration of a solution?

A1 Performance: Extended writing: How can reaction rates 
be maximised to yield useful products?

A1 Performance: Extended 
writing: How is crude oil made into 
more useful substances (include 
both fractional distillation and 
cracking)?

A1 Performance: Extended writing: How can 
reactivities of halogenoalkanes be predicted based on 
structures? 

A1 Performance: Extended writing: What different 
factors affect the colour of transition metal 
complexes and why do they affect their colours?

No new content taught this half term No new content taught this half term

A2 Performance: Outline the steps 
involved in making a pure, dry sample of 
copper sulphate. What reagents would be 
needed and how will the process be carried 
out?

A2 Performance: Extended writing: How can the principle of 
dynamic equilibrium be used to explain the effect of 
changing different conditions on the position of an 
equilibrium?

A2 Performance: Extended 
writing: How are alcohols, 
carboxylic acids and esters made?

A2 Performance: Extended writing: How are alcohols 
formed and why are they such important feedstock 
chemicals for the chemical industry?

A2 Performance: Extended writing:  How are 
spectroscopic techniques used to identify 
unknown compounds?

Topic: Mixtures (C1.3) Topic: Earth Systems (C2.3) Topic: Using Resources (C3.3) (Old AQA 
Units C5 part, C14, C15)

Topic: Electrolysis (C4.3) (Old AQA Units C6) PLUS - 
MUST RECAP BONDING, PARTICULARLY IONIC

Topic: Organic Analysis and Thermodynamics

Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter Threshold concept focus: Matter
Maths in Science focus: Calculations using 
formulae. Use Rf equation to practice.

Maths in Science focus: Large numbers to 
respresent dates, application of standard form, 
interpretation of graphs on climate change

Maths in Science focus: Graphing, plot 
two variables

Maths in Science focus: Graphing, areas of shapes, 
significant figures

Maths in Science focus: Means, subject of an 
equation, algebra and rearranging formulae

Fertile Q: How do you separate salt water? Fertile Q: How do each of the different types 
of rocks form?

Fertile Q: How can we make water safe to 
drink?

Fertile Q: How does electrolysis work and how do we make 
batteries?

Fertile Q: A1: How can thermodynamics be used to 
predict likelihood of a chemical reaction? A2: How 
does acylcayion occur, what are the reasons this 
reaction is chosen and what are the potential pitfalls?

Substantive Concepts: 
Pure and Impure substances
Solutions
Melting and Boiling
Separating Mixtures
Solubility

Substantive Concepts: 
The Earth's Atmosphere
The Rock Cycle
Sedimentary, metamorphic and igneous rocks
Carbon Cycle
Climate Change
Recycling

Substantive Concepts: 
The Reactivity Series
Displacement Reactions
Potable Water
Treating Waste Water
Product Life Cycle
Rusting
Ceramics and Glass
Making Fertilisers

Substantive Concepts: 
Electrolysis
Electrolysis of Aluminium
Electrolysis of Aqueous Solutions

Substantive concepts: 
Rates
Equilibria
Thermodynamics
Organic Chemistry

Content: 
Mixtures
A mixture consists of two or more types of 
particles not chemically combined together
A pure substance is made of one type of particle
Pure substances melt and boil at specific 
temperatures
Melting points and boiling points can be used to 
identify pure substances or mixtures
Mixtures can be separated by physical 
processes such as filtration, crystallisation, 
simple distillation, fractional distillation and 
chromatography
These physical processes do not involve 
chemical reactions and no new substances are 
made
Filtration separates a solid from a liquid, the 
filtrate is the liquid
In crystallisation, the liquid is evaporated to leave 
behind solid crystals
In distillation, a solution can be separated by 
evaporating the solvent
The different fractions in a mixture can be 
separated due to their different boiling points
Chromatography separates soluble substances 
that travel at different speeds through a 
stationary phase
Rf = distance moved by substance / distance 

Content: 
Rock cycle
There are three types of rocks: igneous, 
sedimentary and metamorphic
Magma or lava cools and solidifies to form 
intrusive or extrusive igneous rocks
Intrusive igneous rocks cool slowly forming 
large crystals
Extrusive igneous rocks cool quickly forming 
small crystals
Sedimentary rocks are formed from other 
rocks through the processes of weathering 
and erosion, sedimentation, compression and 
cementation
Metamorphic rocks form through extreme heat 
and pressure modifying the structure of 
existing rocks
The formation of rocks are related to each 
other in the rock cycle

Water cycle
All materials in the living world are recycled to 
provide the building blocks for future 
organisms.
The water cycle provides fresh water for plants 
and animals on land before draining into the 
seas. 
Water constantly evaporates from the land 

Content: 
Reactivity series
When metals react with other substances 
the metal atoms form positive ions. 
The reactivity of a metal is related to its 
tendency to form positive ions
Metals react with oxygen to produce metal 
oxides. The reactions are oxidation 
reactions because the metals gain oxygen.
Corrosion is the destruction of materials by 
chemical reactions with substances in the 
environment. Rusting is an example of 
corrosion.
Both air and water are necessary for iron to 
rust.
Corrosion can be prevented by applying a 
coating that acts as a barrier, such as 
greasing, painting or electroplating. 
Aluminium has an oxide coating that 
protects the metal from further corrosion.
Some coatings are reactive and contain a 
more reactive metal to provide sacrificial 
protection, eg zinc is used to galvanise 
iron.
Metals can be arranged in order of their 
reactivity in a reactivity series. The metals 
potassium, sodium, lithium, calcium, 
magnesium, zinc, iron and copper can be 

Content: 
Electrolysis
When an ionic compound is melted or dissolved in water, 
the ions are free to move about within the liquid or solution. 
These liquids and solutions are able to conduct electricity 
and are called electrolytes.
Passing an electric current through electrolytes causes the 
ions to move to the electrodes. Positively charged ions 
move to the negative electrode (the cathode), and negatively 
charged ions move to the positive electrode (the anode). 
Ions are discharged at the electrodes producing elements. 
This process is called electrolysis.
When a simple ionic compound (eg lead bromide) is 
electrolysed in the molten state using inert electrodes, the 
metal (lead) is produced at the cathode and the non-metal 
(bromine) is produced at the anode.
Metals can be extracted from molten compounds using 
electrolysis.
Electrolysis is used if the metal is too reactive to be 
extracted by reduction with carbon or if the metal reacts with 
carbon. Large amounts of energy are used in the extraction 
process to melt the compounds and to produce the 
electrical current.
Aluminium is manufactured by the electrolysis of a molten 
mixture of aluminium oxide and cryolite using carbon as the 
positive electrode (anode).
The ions discharged when an aqueous solution is 
electrolysed using inert electrodes depend on the relative 

Content: Teacher 1: 
Rate equations
Determination of rate equation
Equilibrium constant Kp for homogeneous systems
Born–Haber cycles
Gibbs free-energy change, ∆ G, and entropy change, 
∆ S

Teacher 2: 
Optical isomerism
Aldehydes and ketones
Carboxylic acids and esters
Acylation

A1 Performance: Extended writing: 'How do you 
separate salt water?'

A1 Performance: Extended writing: How do 
each of the different types of rocks form?

A1 Performance: Extended writing: What 
are the steps required in order to make 
water safe to drink and which methods 
would you use in London and on a small, 

A1 Performance Extended writing: How does electrolysis 
work and how do we make batteries?

A1 Performance: Extended writing: A1: How can 
thermodynamics be used to predict likelihood of a 
chemical reaction? 

A2 Extended quiz and performance: 
Incorporated within main end of term extended 
quiz. No new content taught this half term.

A2 Extended quiz and performance: 
Incorporated within main end of term 
extended quiz. No new content taught this half 
term.

A2 Extended quiz and performance: 
Extended writing: How can our natural 
resources be used and conserved without 
having a catastrophic impact on our 
environment?

A2 Extended quiz and performance: Extended writing: 
Under what conditions do ionic substances undergo the 
process of electrolysis and why?

A2 Extended quiz and performance: Extended 
writing: How does acylcayion occur, what are the 
reasons this reaction is chosen and what are the 
potential pitfalls?

External exams
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