Contents

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Acknowledgements
Preface to the reader

The particulate nature of matter
Solids, liquids and gases

The kinetic theory of matter

Changes of state

Diftusion — evidence for moving particles
Checklist

Additional questions

Elements, compounds and experimental techniques
Elements

Compounds

Mixtures

Separating mixtures

Accuracy in experimental work in the laboratory

Gels, sols, foams and emulsions

Mixtures for strength

Checklist

Additional questions

Atomic structure and bonding
Inside atoms

The arrangement of electrons in atoms
Tonic bonding

Covalent bonding

Glasses and ceramics

Metallic bonding

Checklist

Additional questions

Stoichiometry — chemical calculations
Relative atomic mass

Reacting masses

Calculating moles

Calculating formulae

Moles and chemical equations

Checklist

Additional questions

vii

O QN NN =

13
16
17
25
26
28
29
31

33
33
37
38
45
54
55
56
58

59
59
59
61
64
66
69
71



Chapter 5

Chapter 6

Chapter 7

Chapter 8

Chapter 9

Electricity and chemistry

Electrolysis of lead(11) bromide

Electrolysis of aluminium oxide

Electrolysis of aqueous solutions

Electrolysis of concentrated hydrochloric acid
Electrolysis of copper(1r) sulfate solution
Electrolysis guidelines

Electroplating

Checklist

Additional questions

Chemical energetics
Substances from oil

Fossil fuels

What is a fuel?

Alternative sources of energy
Chemical energy

Changes of state

Cells and batteries

Checklist

Additional questions

Chemical reactions

Factors that affect the rate of a reaction
Enzymes

Checklist

Additional questions

Acids, bases and salts
Acids and alkalis
Formation of salts
Crystal hydrates
Solubility of salts in water
Titration

Checklist

Additional questions

The Periodic Table
Development of the Periodic Table
Electronic structure and the Periodic Table
Group I — the alkali metals

Group II — the alkaline earth metals
Group VII - the halogens

Group 0 — the noble gases
Transition elements

The position of hydrogen

Checklist

Additional questions

72
73
74
77
80
80
83
83
85
86

88
88
90
92
93
95
97
98
100
101

104
105
111
114
115

117
117
122
127
129
129
132
133

135
135
138
138
140
141
143
144
146
146
147



Chapter 10

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Metals

Metal reactions

Decomposition of metal nitrates, carbonates, oxides and hydroxides

Reactivity of metals and their uses
Identifying metal ions

Discovery of metals and their extraction
Metal waste

Rusting of iron

Alloys

Checklist

Additional questions

Air and water
The air

How do we get the useful gases we need from the air?
Ammonia — an important nitrogen-containing chemical

Artificial fertilisers
Atmospheric pollution

Water

The water cycle

Hardness in water

Water pollution and treatment
Checklist

Additional questions

Sulfur

Sulfur — the element
Sulfur dioxide
Sulfuric acid
Checklist
Additional questions

Inorganic carbon chemistry
Limestone

Carbonates

Carbon dioxide

Checklist

Additional questions

Organic chemistry 1

Alkanes

The chemical behaviour of alkanes

Alkenes

The chemical behaviour of alkenes

A special addition reaction of alkene molecules
Checklist

Additional questions

149
150
152
153
155
157
161
161
165
168
169

171
171
174
176
180
182
184
186
187
190
193
194

197
197
198
199
203
204

206
206
211
212
215
216

218
218
220
222
224
226
230
231



Chapter 15

Chapter 16

Organic chemistry 2
Alcohols (R—OH)
Biotechnology
Carboxylic acids

Soaps and detergents
Condensation polymers
Some biopolymers
Pharmaceuticals
Checklist

Additional questions

Experimental chemistry

Objectives for experimental skills and investigations
Suggestions for practical work and assessment
Notes on qualitative analysis

Revision and exam-style questions
Alternative to practical paper

Theory

The Periodic Table of the elements
Index

233
233
236
237
239
241
242
246
247
249

251
251
251
261

264
264

274

294
295



	Cover
	Book title
	Contents
	Acknowledgements
	Preface to the reader
	Chapter 1 The particulate nature of matter
	Solids, liquids and gases
	The kinetic theory of matter
	Changes of state
	Diffusion – evidence for moving particles
	Checklist
	Additional questions

	Chapter 2 Elements, compounds and experimental techniques
	Elements
	Compounds
	Mixtures
	Separating mixtures
	Accuracy in experimental work in the laboratory
	Gels, sols, foams and emulsions
	Mixtures for strength
	Checklist
	Additional questions

	Chapter 3 Atomic structure and bonding
	Inside atoms
	The arrangement of electrons in atoms
	Ionic bonding
	Covalent bonding
	Glasses and ceramics
	Metallic bonding
	Checklist
	Additional questions

	Chapter 4 Stoichiometry – chemical calculations
	Relative atomic mass
	Reacting masses
	Calculating moles
	Calculating formulae
	Moles and chemical equations
	Checklist
	Additional questions

	Chapter 5 Electricity and chemistry
	Electrolysis of lead(II) bromide
	Electrolysis of aluminium oxide
	Electrolysis of aqueous solutions
	Electrolysis of concentrated hydrochloric acid
	Electrolysis of copper(II) sulfate solution
	Electrolysis guidelines
	Electroplating
	Checklist
	Additional questions

	Chapter 6 Chemical energetics
	Substances from oil
	Fossil fuels
	What is a fuel?
	Alternative sources of energy
	Chemical energy
	Changes of state
	Cells and batteries
	Checklist
	Additional questions

	Chapter 7 Chemical reactions
	Factors that affect the rate of a reaction
	Enzymes
	Checklist
	Additional questions

	Chapter 8 Acids, bases and salts
	Acids and alkalis
	Formation of salts
	Crystal hydrates
	Solubility of salts in water
	Titration
	Checklist
	Additional questions

	Chapter 9 The Periodic Table
	Development of the Periodic Table
	Electronic structure and the Periodic Table
	Group I – the alkali metals
	Group II – the alkaline earth metals
	Group VII – the halogens
	Group 0 – the noble gases
	Transition elements
	The position of hydrogen
	Checklist
	Additional questions

	Chapter 10 Metals
	Metal reactions
	Decomposition of metal nitrates, carbonates, oxides and hydroxides
	Reactivity of metals and their uses
	Identifying metal ions
	Discovery of metals and their extraction
	Metal waste
	Rusting of iron
	Alloys
	Checklist
	Additional questions

	Chapter 11 Air and water
	The air
	How do we get the useful gases we need from the air?
	Ammonia – an important nitrogen-containing chemical
	Artificial fertilisers
	Atmospheric pollution
	Water
	The water cycle
	Hardness in water
	Water pollution and treatment
	Checklist
	Additional questions

	Chapter 12 Sulfur
	Sulfur – the element
	Sulfur dioxide
	Sulfuric acid
	Checklist
	Additional questions

	Chapter 13 Inorganic carbon chemistry
	Limestone
	Carbonates
	Carbon dioxide
	Checklist
	Additional questions

	Chapter 14 Organic chemistry 1
	Alkanes
	The chemical behaviour of alkanes
	Alkenes
	The chemical behaviour of alkenes
	A special addition reaction of alkene molecules
	Checklist
	Additional questions

	Chapter 15 Organic chemistry 2
	Alcohols (R—OH)
	Biotechnology
	Carboxylic acids
	Soaps and detergents
	Condensation polymers
	Some biopolymers
	Pharmaceuticals
	Checklist
	Additional questions

	Chapter 16 Experimental chemistry
	Objectives for experimental skills and investigations
	Suggestions for practical work and assessment
	Notes on qualitative analysis
	Revision and exam-style questions
	Alternative to practical paper
	Theory
	The Periodic Table of the elements

	Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	K
	L
	M
	N
	O
	P
	Q
	R
	S
	T
	U
	V
	W
	X
	Y
	Z


