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Particles in the atom2.1 2.2
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2 Bonding and structure
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Ionic bonding3.1 3.2 Covalent bonding and co-ordinate (dative covalent) 
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σ and π bonds14.3
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7.1 Chemical equilibria: reversible reactions,
dynamic equilibrium KC Ionic equilibria7.2

8.2 Effect of temperature: on reaction rates and rate 
constants and the concept of activation energy8.3 Homogenous and heterogenous 

catalysts including enzymes

8.1 Simple rate equations, orders of 
reaction and rate constants

Redox processes: electron transfer and 
changes in oxidation number (oxidation state)6.1

Sulfur: the formation of atmospheric
sulfur dioxide, its role in acid rain13.2Hydrocarbons as fuels15.3
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Hess’ law, including Born-Haber cycles5.2Intermolecular forces, electronegativity 
and bond properties3.3

Bonding and physical properties3.5

3 Controlling reactions 1
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Carboxylic acids19.1 KC Esters19.3

Aldehydes and ketones18.1Alcohols17.1

Halogenoalkanes16.1

Isomerism: structural and stereoisomerism14.4

Alkenes15.2Alkanes15.1

Formulae, functional groups, and the 
naming of organic compounds14.1

16.2

Infrared spectroscopy22.2

Characteristic organic reactions14.2

4 Organic chemistry 1
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Some important uses of the halogens
and of halogen compounds11.5

The reactions of chlorine with
aqueous sodium hydroxide11.4

The chemical properties of the 
elements and their hydrides11.2Physical properties of the 

Group 17 elements11.1

10.1 Similarities and trends in the properties of the Group 2 
metals, magnesium to barium, and their compounds

Periodicity of chemical properties of 
the elements in Period 39.2

2.3 Electrons: energy levels, atomic orbitals, 
ionisation energy, electron affinity

Nitrogen13.1

Some reactions of the halide ions11.3

Some uses of Group 2 compounds10.2

Chemical periodicity of other elements9.3

Periodicity of physical properties of 
the elements in Period 39.1

5 Chemical trends
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6 Acids and bases
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Ionic equilibria7.2
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7 Electricity and metals
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12.5 Stability constants, Kstab
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8 Controlling reactions 2
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Enthalpy change, ∆H5.1 2.3

5.2

5.3 5.4 Gibbs free energy change, ∆GEntropy change, ∆S

Electrons: energy levels, atomic orbitals, 
ionisation energy, electron affinity

Hess’ law, including Born-Haber cycles 10.1 Similarities and trends in the properties of the Group 2 
metals, magnesium to barium, and their compounds

8.1 Simple rate equations, orders of reaction
and rate constants 8.2 Effect of temperature: on reaction rates and rate constants

and the concept of activation energy

A B A BENERGY∆Hf

∆Hc

∆Ha

∆Hhyd

∆Hsol

formation

combustion

atomisation

hydration

solution

Na+ Mg2+ Al 3+ionic charge

lattice enthalpy

ionic radius H He Li Be B C N O

el
ec

tr
on

 a
ffi

ni
ty

F

increases

Cl + e–      Cl –

A B

COMPONENT ELEMENTS

∆Hr
θ

∆Hf
θ (A) ∆Hf

θ (B)

elements

atoms

ions

ionic crystal

∆Hf
θ

∆Hlat
θ

∆Ha
θ

∆Hie
θ

∆Hea
θ

thermal stability solubility

BeCO3

MgCO3

CaCO3

SrCO3

BaCO3

Be(NO3)2

Mg(NO3)2

Ca(NO3)2

Sr(NO3)2

Ba(NO3)2 ca
tio

n 
ch

ar
ge

 d
en

si
ty Be(OH)2

Mg(OH)2

Ca(OH)2

Sr(OH)2

Ba(OH)2

Be(SO4)

Mg(SO4)

Ca(SO4)

Sr(SO4)

Ba(SO4)

solid liquid gas

increasing disorder

increasing entropy in
cr

ea
si

ng
 e

nt
ro

py ∆G = ∆H – T∆S

+
–

not feasible

feasible

∆S + ∆S –

∆H +

∆H –

*

‡

* = spontaneous at high temperature
‡ = spontaneous at low temperature

rate = k[A]m[B]n

ra
te

 o
f r

ea
ct

io
n

concentration

zero order
first order
second order

co
nc

en
tr

at
io

n

time

t1/2 t1/2 t1/2

first order

t½ = 0.693 / k

ra
te

 c
on

st
an

t

temperature

R
ea

ct
io

n 
fe

as
ib

ili
ty

Th
e 

ef
fe

ct
 o

f t
em

pe
ra

tu
re

En
th

al
py

 c
ha

ng
es

Tr
en

ds

C
al

cu
la

tio
ns

KC 1 KC 2 KC 3 KC 4 KC 5Key:

KC KC

KC

KC KC

KC



KC

Properties of polymers21.3Condensation polymerisation21.1

Stereoisomerism in transition 
metal complexes12.4Synthesis of chiral drug molecules23.1Homogenous and heterogenous 

catalysts including enzymes8.3

Amino acids20.3Amides20.2Primary amines20.1

Alcohols17.1Acyl chlorides19.2Carboxylic acids19.1

Synthetic routes23.2Degradable polymers21.4

Predicting the type of polymerisation21.2

Formulae, functional groups, and the 
naming of organic compounds14.1 Arenes15.4
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Mass spectrometry22.3 22.1

Partition coefficients7.3 22.4

22.5

Carbon-13 NMR spectroscopy

Chromatography

Proton (1H) NMR spectroscopy
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