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2 Bonding and structure
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Ionic bonding3.1 3.2 Covalent bonding and co-ordinate (dative covalent) 
bonding including shapes of simple molecules

Shapes of organic molecules: 
σ and π bonds14.3

The solid state: lattice structures4.3

3.4

4.2

The gaseous state: ideal and real 
gases and pV = nRT4.1 3.5

Intermolecular forces, electronegativity 
and bond properties3.3

Metallic bonding

Na Cl

+ + +

+ + +

+ + +

+

+

+

–

– –

–

–

–
–

–

–
–

–

– + fixed positive 
cations

– mobile free
electrons

Al 3+ Na+ Ca2+

positive ions negative ions

The liquid state

Bonding and physical properties
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p = pressure

V = volume

n = number of moles

R = ideal gas constant

T = temperature

melting and boiling points

electrical conductivity
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solubility volatility
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ClHδ+ δ– electronegativity
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