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	Section
	Topic
	Page No.
	Single science specification reference

	1 Atomic structure and the periodic table
	Atoms, elements and compounds 
	4
	4.1.1.1 (but not the formulae and equation parts)

	
	Mixtures
	4-5
	4.1.1.2

	
	Compounds, formulae and equations
	5
	4.1.1.1 (formulae and equation parts, but not half equations or ionic equations)

	
	Scientific models of the atom
	6
	4.1.1.3

	
	Sizes of atoms and molecules
	6-7
	4.1.1.5, parts on size and scale

	
	Relative masses and charges of subatomic particles
	7-8
	4.1.1.4 and remainder of 4.1.1.5 

	
	Relative atomic mass
	8
	4.1.1.6

	
	Electronic structure
	9
	4.1.1.7

	
	Electronic structure and the periodic table
	10
	4.1.2.1 

	
	Development of the periodic table
	10-11
	4.1.2.2

	
	Comparing metals and non-metals
	12
	4.1.2.3 (part)

	
	Elements in group 0
	12-13
	4.1.2.4 (incl. reactions and atomic structure of metals/non-metals from 4.1.2.3)

	
	Elements in group 1
	13-14
	4.1.2.5 (incl. reactions and atomic structure of metals/non-metals from 4.1.2.3)

	
	Elements in group 7
	14-15
	4.1.2.6 (incl. reactions and atomic structure of metals/non-metals from 4.1.2.3)

	
	Properties of the transition metals
	15
	4.1.3 (Chemistry only)

	2 Bonding, structure, and the properties of matter
	The three states of matter  
	16
	4.2.2.1 and 4.2.2.2 

	
	Ionic bonding and ionic compounds
	17
	4.2.1.2 (part), 4.2.1.3 plus relevant ideas from 4.2.1.1 

	
	Dot and cross diagrams for ionic compounds
	18
	4.2.1.2 (dot and cross diagrams and drawing electron transfer diagrams)

	
	Properties of ionic compounds
	19
	4.2.2.3

	
	Covalent bonding in small molecules
	20
	4.2.1.4 (part) plus relevant ideas from 4.2.1.1

	
	Dot and cross diagrams for covalent compounds
	21
	4.2.1.4 (part)

	
	Properties of small molecule compounds
	21
	4.2.2.4

	
	Polymers
	22
	4.2.1.4 (part) and 4.2.2.5

	
	Giant covalent structures
	22-23
	4.2.1.4 (part) 

	
	Properties of giant covalent structures
	23-24
	4.2.2.6, 4.2.3.1 and 4.2.3.2

	
	Graphene and fullerenes
	24-25
	4.2.3.3

	
	Nanoparticles
	25-26
	4.2.4.1 (Chemistry only)

	
	Uses of nanoparticles
	26
	4.2.4.2 (Chemistry only)

	
	Metallic bonding
	27
	4.2.1.5 plus relevant ideas from 4.2.1.1

	
	Properties of metals and alloys
	27
	4.2.2.7 and 4.2.2.8

	3 Quantitative chemistry
	Writing formulae
	28
	4.1.1.1 (part on formulae), 4.3.1.1 (part), 4.4.2.2 (part on formulae)

	
	Conservation of mass and balanced chemical equations 
	28-29
	4.3.1.1 (remainder) 


	
	Mass changes when a reactant or product is a gas
	29-30
	4.3.1.3, 4.3.1.4 

	
	Relative formula mass 
	30-31
	4.3.1.2

	
	Moles
	31-32
	4.3.2.1

	
	Amounts of substances in equations
	32-33
	4.3.2.2

	
	Using moles to balance equations
	33-34
	4.3.2.3

	
	Limiting reactants
	34-35
	4.3.2.4

	
	Concentration of solutions
	35-36
	4.3.2.5

	
	Using concentrations of solutions in mol/dm3
	36-37
	4.3.4  (Chemistry only)

	
	Amounts of substances in volumes of gases
	37-38
	4.3.5  (Chemistry only)

	
	Percentage yield
	38-39
	4.3.3.1 (Chemistry only) 

	
	Atom economy
	39-40
	4.3.3.2  (Chemistry only)

	4 Chemical changes
	Metal oxides
	41
	4.4.1.1

	
	Reactivity series
	41-42
	4.4.1.2 (part)

	
	Reactivity series – displacement
	42-43
	4.4.1.2 (remainder)

	
	Extraction of metals
	43-44
	4.4.1.3

	
	Oxidation and reduction in terms of electrons
	44
	4.4.1.4

	
	Reactions of acids with metals
	45
	4.4.2.1

	
	Neutralisation of acids and making salts
	45-46
	4.4.2.2

	
	Making soluble salts
	46-47
	4.4.2.3; Required practical 1

	
	pH and neutralisation
	47-48
	4.4.2.4

	
	Titrations
	48-49
	4.4.2.5; Required practical 2 (both Chemistry only)

	
	Strong and weak acids
	49-50
	4.4.2.6

	
	The process of electrolysis
	50-51
	4.4.3.1

	
	Electrolysis of molten ionic compounds
	51
	4.4.3.2

	
	Using electrolysis to extract metals
	52
	4.4.3.3

	
	Electrolysis of aqueous solutions
	53
	4.4.3.4; Required practical 3

	
	Half equations at electrodes
	53-54
	4.4.3.5

	5 Energy changes in reactions
	Exothermic and endothermic reactions
	55-56
	4.5.1.1; Required practical 4 

	
	Reaction profiles
	56-57
	4.5.1.2

	
	Energy change of reactions
	57-58
	4.5.1.3

	
	Cells and batteries
	58-59
	4.5.2.1 (Chemistry only)

	
	Fuel cells
	60
	4.5.2.2 (Chemistry only)

	6 Rates of reaction
	Measuring rates of reaction
	61-62
	4.6.1.1 (part); Required practical 5

	
	Calculating rates of reaction
	62-63
	4.6.1.1 (remainder)

	
	Effect of concentration and pressure
	63-64
	4.6.1.2 (part), 4.6.1.3 (part)

	
	Effect of surface area
	64-65
	4.6.1.2 (part), 4.6.1.3 (part)

	
	Effect of temperature
	65-66
	4.6.1.2 (part)

	
	Effect of a catalyst
	67
	4.6.1.2 (part), 4.6.1.3 (part) and 4.6.1.4

	
	Reversible reactions and energy changes
	68
	4.6.2.1, 4.6.2.2 

	
	Equilibrium and Le Chatelier’s Principle
	69
	4.6.2.3 and Higher tier part of 4.6.2.4

	
	Changing the position of equilibrium
	70-71
	4.6.2.4 (part), 4.6.2.5, 4.6.2.6 and 4.6.2.7

	7 Organic chemistry
	Crude oil and hydrocarbons
	72
	4.7.1.1 (part)

	
	Structure and formulae of alkanes
	72-73
	4.7.1.1 (remainder)

	
	Fractional distillation and petrochemicals
	74-75
	4.7.1.2

	
	Properties of hydrocarbons
	75-76
	4.7.1.3 

	
	Combustion of fuels
	76-77
	4.7.1.3 

	
	Cracking and the alkenes
	77-78
	4.7.1.4

	
	Structure and formulae of alkenes
	78-79
	4.7.2.1 (Chemistry only)

	
	Reactions of alkenes
	79-80
	4.7.2.2, 4.7.1.4 (part) (both Chemistry only)

	
	Structure and formulae of alcohols
	81
	4.7.2.3 (Chemistry only)

	
	Uses of alcohols
	82
	4.7.2.3 (Chemistry only) 

	
	Carboxylic acids
	83-84
	4.7.2.4 (Chemistry only)

	
	Addition polymerisation
	84-85
	4.7.3.1 (Chemistry only)

	
	Condensation polymerisation
	85-86
	4.7.3.2 (Chemistry only)

	
	Amino acids
	86
	4.7.3.3 (Chemistry only)

	
	DNA and other naturally occurring polymers
	87
	4.7.3.4 (Chemistry only)

	8 Chemical analysis
	Pure substances, mixtures and formulations
	88-89
	4.8.1.1 and 4.8.1.2

	
	Chromatography
	89-90
	4.8.1.3

	
	Chromatography and Rf values
	90-91
	4.8.1.3; Required practical 6

	
	Tests for common gases
	91-92
	4.8.2.1 and 4.8.2.2 and 4.8.2.3 and 4.8.2.4

	
	Flame tests
	92-93
	4.8.3.1; Required practical 7 (both Chemistry only)

	
	Metal hydroxides
	93-94
	4.8.3.2; Required practical 7 (both Chemistry only)

	
	Tests for anions
	94-95
	4.8.3.3 and 4.8.3.4 and 4.8.3.5; Required practical 7 (all Chemistry only)

	
	Instrumental methods
	95-96
	4.8.3.6 (Chemistry only)

	
	Flame emission spectroscopy
	96-97
	4.8.3.7 (Chemistry only)

	9 Chemistry of the atmosphere
	The Earth's atmosphere – now and in the past
	98-99
	4.9.1.1 and 4.9.1.2

	
	Changes in oxygen and carbon dioxide
	99-100
	4.9.1.3 and 4.9.1.4

	
	Greenhouse gases 
	100-101
	4.9.2.1 and 4.9.2.2

	
	Global climate change
	101-102
	4.9.2.3

	
	Carbon footprint and its reduction
	102-104
	4.9.2.4

	
	Air pollution from burning fuels
	104
	4.9.3.1 and 4.9.3.2

	10 Using resources
	What does the Earth provide for us?
	105-106
	4.10.1.1

	
	Safe drinking water
	106-107
	4.10.1.2; Required practical 8

	
	Waste water treatment
	107-109
	4.10.1.3

	
	Alternative methods of extracting metals 
	109-110
	4.10.1.4

	
	Life cycle assessment (LCA)
	110-111
	4.10.2.1

	
	Ways of reducing the use of resources
	111-112
	4.10.2.2

	
	Corrosion and its prevention
	113
	4.10.3.1 (Chemistry only)

	
	Alloys as useful materials
	114
	4.10.3.2 (Chemistry only)

	
	Ceramics, polymers and composites
	115-116
	4.10.3.3 (Chemistry only)

	
	The Haber process
	116-117
	4.10.4.1 (Chemistry only)

	
	Production and uses of NPK fertilisers
	117-118
	4.10.4.2 (Chemistry only)
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