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	UNIT F321: ATOMS, BONDS AND GROUPS

	
	
	

	1.1 MODULE 1: ATOMS AND REACTIONS

	
	
	

	1.1.1 Atoms

	Assessable learning outcomes
	Advanced Chemistry spread

	Atomic structure
	a
	2.4

	
	b
	2.3

	
	c
	2.4

	
	d
	2.4

	
	e
	2.4

	How Science Works
	1
	2.1, 2.2, 2.3, 2.4

	
	7a
	2.1, 2.2, 2.3, 2.4

	Relative masses
	f
	2.4, 3.1

	
	g
	2.4, 3.1

	
	h
	2.4, 3.2

	
	i
	3.1, 3.4

	How Science Works
	3
	2.4, 3.1, 3.2, 3.4

	
	
	

	1.1.2 Moles and equations

	Assessable learning outcomes
	Advanced Chemistry spread

	The mole
	a
	3.3

	
	b
	3.3

	Empirical and molecular formulae
	c
	9.3

	
	d
	9.3

	Chemical equations
	e
	9.1 - 9.7

	Calculation of reacting masses, mole concentrations and volumes of gases
	f
	9.1, 9.2, 9.4, 9.5, 9.6, 9.7

	
	g
	9.1, 9.2, 9.3, 9.4, 9.5, 9.6, 9.7

	
	h
	9.5

	
	
	

	1.1.3 Acids

	Assessable learning outcomes
	Advanced Chemistry spread

	Acids and bases
	a
	12.1

	
	b
	12.1

	
	c
	12.1, 12.2

	
	d
	12.2

	
	e
	12.2

	Salts
	f
	12.1, 12.2

	
	g
	12.1, 12.2, 16.6

	
	h
	12.2

	
	i
	18.6

	
	j
	—

	
	k
	12.8, 12.9

	
	
	

	1.1.4 Redox

	Assessable learning outcomes
	Advanced Chemistry spread

	Oxidation number
	a
	13.2, 13.3

	
	b
	13.1, 13.2, 13.3

	
	c
	13.3

	
	d
	13.3

	Redox reactions
	e
	13.5

	
	f
	—

	
	g
	13.2, 13.3

	
	
	

	
	
	

	Practical skills
	Advanced Chemistry spread

	Making up a standard solution
	9.6

	NaOH or Na2CO3/HCl titration
	9.6

	NaOH/H2SO4 to illustrate difference in stoichiometry
	9.6, 9.7

	Titration involving a dilution - citic acid in lime juice cordial
	—

	Determination of the percentages of water of crystallisation in a hydrated salt
	—

	Determination of the relative atomic mass of an unknown metal by gas collection
	—

	Determination of the concentration of lime water
	—

	Determination of the relative formula mass of washing soda by titration
	—

	Reactions of the bases, alkalis and carbonates with acids
	—

	Preparation of salts from an acid and a base, e.g. copper(II) sulfate, ammonium sulphate
	—

	
	
	

	
	
	

	Note: 
	
	

	Most practical skills will not be covered by this book.

	This is mainly a book concerned with facts and theories.

	
	
	

	
	
	

	1.2 MODULE 2: ELECTRONS, BONDING AND STRUCTURE

	
	
	

	1.2.1 Electron structure

	Assessable learning outcomes
	Advanced Chemistry spread

	Ionisation energies
	a
	4.8

	
	b
	4.8

	
	c
	4.8

	How Science Works
	1
	4.1, 4.2, 4.3, 4.8

	Electrons: electronic energy shells, sub-shells, atomic orbitals, electron configuration
	d
	4.6

	
	e
	4.5, 4.6

	
	f
	4.5

	
	g
	4.5, 4.6

	
	h
	4.6, 4.7

	How Science Works
	1
	4.1, 4.2, 4.3, 4.8

	
	7a
	4.1, 4.2, 4.3, 4.8

	
	
	

	1.2.2 Bonding and structure

	Assessable learning outcomes
	Advanced Chemistry spread

	Ionic bonding
	a
	5.1

	
	b
	5.1

	
	c
	5.1

	
	d
	16.6, 16.7

	Covalent bonding and dative (coordinate) bonding
	e
	5.1

	
	f
	5.1, 5.2, 5.3

	The shapes of simple molecules and ions
	g
	5.4

	
	h
	5.5

	
	i
	5.4, 5.5

	
	j
	5.4, 5.5

	How Science Works
	3
	5.4, 5.5

	Electronegativity and bond polarity
	k
	5.8

	
	l
	5.8, 5.9

	Intermolecular forces
	m
	7.3, 7.4

	
	n
	7.5

	
	o
	7.5

	Metallic bonding
	p
	6.1

	Bonding and physical properties
	q
	6.2, 6.3, 7.2

	
	r
	6.2, 6.3, 7.2, 7.3, 7.4, 7.5

	
	s
	6.2, 6.3, 7.2, 7.3, 7.4, 7.5

	
	
	

	
	
	

	Practical skills
	Advanced Chemistry spread

	Bonding, structure and physical properties of substances (polarity, electrical conductivity, boiling points, solubility in polar and non-polar solvents)
	——

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	1.3 MODULE 3: THE PERIODIC TABLE

	
	
	

	1.3.1 Periodicity

	Assessable learning outcomes
	Advanced Chemistry spread

	The structure of the Periodic Table
	a
	1.4, Chapter 17 (all spreads)

	
	b
	1.4

	
	c
	4.7

	How Science Works
	1
	1.1, 1.2, 1.3

	
	7a
	1.1, 1.2, 1.3

	
	7b
	1.1, 1.2, 1.3

	Periodicity of physical properties of the elements
	d
	4.8, 16.2

	
	e
	4.7, 17.2, 17.3

	
	f
	4.7, 17.2, 17.3

	
	
	

	1.3.2 Group 2

	Assessable learning outcomes
	Advanced Chemistry spread

	Redox reactions of Group 2 metals
	a
	16.3

	
	b
	16.3

	Reactions of Group 2 compounds
	c
	16.4

	
	d
	16.6

	
	e
	16.3, 16.4, 16.6

	
	f
	16.4

	
	
	

	1.3.3 Group 7

	Assessable learning outcomes
	Advanced Chemistry spread

	Characteristic physical properties
	a
	18.1

	Redox reactions and trends in reactivity of Group 7 elements and their compounds
	b
	18.3

	
	c
	18.3

	
	d
	18.4

	
	e
	18.3, 18.4

	
	f
	—

	How Science Works
	6a
	—

	
	6b
	—

	Characteristic reactions of halide ions
	g
	18.6

	
	h
	18.6

	
	
	

	Practical skills
	Advanced Chemistry spread

	Reactions of some Group 2 metals with oxygen and water
	16.3

	Action of water on Group 2 oxides and testing pH of resulting solutions
	16.4

	Thermal decomposition of Group 2 carbonates
	16.6

	Halogen displacement reactions
	18.3

	Testing for the presence of halide ions in solution using silver nitrate
	18.6

	
	
	

	
	
	

	3.2  AS UNIT F322: CHAINS, ENERGY AND RESOURCES

	
	
	

	2.1 MODULE 1: BASIC CONCEPTS AND HYDROCARBONS

	
	
	

	2.1.1 Basic concepts

	Assessable learning outcomes
	Advanced Chemistry spread

	Representing formulae of organic compounds
	a
	21.2

	Functional groups and the naming of organic compounds
	b
	21.2, 21.4

	
	c
	21.2

	
	d
	21.2

	
	e
	21.3

	Isomerism
	f
	21.3, 22.6

	
	g
	21.2

	Reaction mechanisms
	h
	21.6

	
	i
	21.6

	
	j
	21.6

	Percentage yields and atom economy
	k
	9.2

	
	l
	—

	
	m
	—

	
	n
	—

	How Science Works
	6a
	—

	
	7c
	—

	
	
	

	2.1.2 Alkanes

	Assessable learning outcomes
	Advanced Chemistry spread

	Hydrocarbons from crude oil
	a
	21.1

	
	b
	22.1

	
	c
	21.5

	
	d
	22.4, 22.12

	
	e
	7.4

	Hydrocarbons as fuels
	f
	22.5

	
	g
	22.5

	
	h
	22.3

	
	i
	22.3

	
	j
	22.5

	
	k
	22.4

	
	l
	22.4

	
	m
	22.4

	
	n
	22.4

	How Science Works
	6a
	22.5

	
	7b
	22.5

	
	
	

	
	
	

	2.1.3 Alkenes

	Assessable learning outcomes
	Advanced Chemistry spread

	Properties of alkenes
	a
	21.2

	
	b
	22.6

	
	c
	22.6

	Addition reactions of alkenes
	d
	22.7, 22.8, 22.9

	
	e
	21.5

	
	f
	22.8

	Polymers from alkenes
	g
	22.10, 22.11

	
	h
	22.10, 22.11

	
	i
	22.10, 22.11

	Industrial importance of alkenes
	j
	22.7, 22.10, 22.11

	
	k
	22.5

	
	l
	—

	How Science Works
	6a
	—

	
	7b
	—

	
	7c
	—

	
	
	

	Practical skills
	Advanced Chemistry spread

	Cracking of paraffin oil
	22.3

	Test-tube reactions of alkanes and alkenes with bromine
	22.7

	Extraction of limonene from orange peel
	—

	
	
	

	2.2 MODULE 2: ALCOHOLS, HALOGENOALKANES AND ANALYSIS

	
	
	

	2.2.1 Alcohols

	Assessable learning outcomes
	Advanced Chemistry spread

	Properties and preparation of ethanol
	a
	25.2

	
	b
	25.1

	
	c
	25.1

	Reactions of alcohols
	d
	25.3

	
	e
	25.4

	
	f
	25.4

	
	g
	27.3

	
	h
	25.1

	
	
	

	2.2.2 Halogenoalkanes

	Assessable learning outcomes
	Advanced Chemistry spread

	Substitution reactions of halogenoalkanes
	a
	21.5, 21.6, 24.1, 24.2

	
	b
	21.5, 24.1

	
	c
	24.3

	
	d
	24.2

	Uses of halogenoalkanes
	e
	22.10

	
	f
	24.4

	
	g
	24.4

	How Science Works
	6a
	15.11, 24.4

	
	6b
	15.11, 24.4

	
	7a-c
	15.11, 24.4

	
	
	

	2.2.3 Modern analytical techniques

	Assessable learning outcomes
	Advanced Chemistry spread

	Infrared spectroscopy
	a
	32.3

	
	b
	32.4

	
	c
	—

	How Science Works
	7c
	—

	Mass spectrometry
	d
	3.2

	
	e
	3.2

	
	f
	31.5

	
	g
	31.5

	
	h
	31.5

	
	i
	31.5

	How Science Works
	3
	31.5

	
	
	

	Practical skills
	Advanced Chemistry spread

	Fermentation of glucose.
	25.1

	Oxidation of ethanol to aldehyde and carboxylic acid
	25.4

	Elimination of water from cyclohexanol
	25.3

	Preparation of esters on a test-tube scale
	27.3

	Rates of hydrolysis of different halogenoalkanes
	24.2

	Interpretation of spectra
	31.5, 32.4

	
	
	

	
	
	

	2.3 MODULE 3: ENERGY
	
	

	
	
	

	2.3.1 Enthalpy changes

	Assessable learning outcomes
	Advanced Chemistry spread

	Enthalpy changes: ∆H of reaction, formation and combustion
	a
	10.2

	
	b
	22.5

	
	c
	10.2

	
	d
	10.2

	
	e
	15.4

	
	f
	10.5

	
	g
	10.4

	Bond enthalpies
	h
	10.9

	
	i
	10.9

	
	j
	10.9

	Hess' law and enthalpy cycles
	k
	10.5, 10.6

	
	
	

	2.3.2 Rates and equilibrium

	Assessable learning outcomes
	Advanced Chemistry spread

	Simple collision theory
	a
	15.1

	
	b
	15.1

	Catalysts
	c
	15.9

	
	d
	15.9, 15.10. 15.11

	
	e
	15.9

	How Science Works
	6a
	—

	The Boltzmann distribution
	f
	15.4

	
	g
	15.4

	
	h
	15.4

	How Science Works
	1
	15.4

	Dynamic equilibrium and le Chatelier's principle
	i
	11.1, 11.2

	
	j
	11.3

	
	k
	11.3, 11.4

	
	l
	11.4

	
	
	

	Practical skills
	Advanced Chemistry spread

	Direct enthalpy changes of reaction for simple reactions
	10.4

	Zn + CuSO4 (exo); NaHCO3 + citric acid (endo); NaOH + HCl (exo).
	10.4

	Enthalpy change of combustion of alcohols
	10.4

	Indirect enthalpy change of reaction.
	 

	2KHCO3  K2CO3 + H2O + CO2 indrectly using HCl.
	—

	Changing equilibrium position with heat: 
[Cu(H2O)6]2+  CuCl42- 
	—

	Changing equilibrium position with concentration: Fe3+ and SCN- 
	—

	
	
	

	2.4 MODULE 4: RESOURCES
	

	
	
	

	2.4.1 Chemistry of the air

	Assessable learning outcomes
	Advanced Chemistry spread

	The 'Greenhouse Effect'
	a
	—

	
	b
	—

	
	c
	—

	
	d
	—

	How Science Works
	7a
	—

	
	7c
	—

	The ozone layer
	e
	—

	
	f
	—

	
	g
	—

	How Science Works
	6a
	—

	
	6b
	—

	Controlling air pollution
	h
	22.5

	
	i
	—

	
	j
	—

	
	
	

	2.4.2 Green Chemistry

	Assessable learning outcomes
	Advanced Chemistry spread

	How Science Works
	6a
	 

	
	6b
	 

	
	7c
	 

	Sustainability
	a
	 

	
	b
	 

	
	c
	 

	
	d
	 

	
	
	

	
	
	

	3.2  AS UNIT F323: PRACTICAL SKILLS IN CHEMISTRY 1

	
	
	

	Assessable learning outcomes
	Advanced Chemistry spread

	Qualitative task 1: a practical task carried out using instructions supplied by OCR
	a
	 

	
	b
	 

	Qualitative task 2: a practical task carried out using instructions supplied by OCR
	a
	 

	
	b
	 

	
	c
	 

	Evaluative task
	a
	 

	
	b
	 

	
	c
	 

	How Science Works
	5a
	 

	
	5b
	 

	
	5c
	 


