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C2 Bonding, structure and the properties of matter 
What’s the science story?  
Chemists use theories of structure and bonding to explain the physical and chemical properties of materials. Analysis of structures shows that atoms can 
be arranged in a variety of ways, some of which are molecular while others are giant structures. Theories of bonding explain how atoms are held together 
in these structures. Scientists use this knowledge of structure and bonding to engineer new materials with desirable properties. The properties of these 
materials may offer new applications in a range of different technologies. 

Previous knowledge: 
KS3 
Year 7 – Reactions 
Year 8 – Reactions 2 
Year 9 – Reactions 3 
KS4 
C1 Atomic structure and the periodic table 

Next steps… 
C3 Quantitative chemistry 
C4 Chemical changes 
C5 Energy changes 
C7 Organic chemistry 
C8 Chemical analysis 
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Working scientifically skills: 
WS1 Models of dot and cross diagrams 
WS11 Hazards and precautions during practicals 
WS15 Using given data (in table form) 
WS17 Making conclusions  

Assessments: 
 
End of unit test (summative) (Out of 30) 
Exit tickets x 2/3 (formative)  

• ET Ionic bonding 

• ET Covalent bonding 
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Lesson No. 
and Title 

Learning objectives AQA Specification  Practical equipment 

1. States of 
matter 

4 – To describe the process of 
melting, freezing, boiling and 
condensing. 
6 – To compare the properties of the 
states of matter.  
8 – To suggest why substances have 
different melting and boiling points 
from each other. 
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2. Atoms to ions 

4 – To describe how atoms become 
ions.   
6 – To explain how electron transfer 
allows ionic bonding to occur.  
8 – To draw dot and cross diagrams 
of unfamiliar ionic compounds.  

 

 

3. Ionic bonding  

4. Ionic 
compounds 

4 – State that opposite ions attract. 
6 – Interpret formula of familiar 
ionic compounds to determine the 
number and type of each ion 
present. 
8 – Generate formula of wide range 
of ionic compounds when the 
charges of ions are given. 

 

 



AQA GCSE Combined Science Trilogy (8464) 
 

5. Properties of 
ionic 
compounds 

4 – State properties of ionic 
structures. 
6 – Explain properties of ionic 
structures. 
8 – Justify in terms of properties that 
a compound has ionic bonding. 

 

PRAC: Properties of 
ionic compounds 
large container of salt, 
microscopes and glass 
slides; glass test tubes, 
glass beakers, simple 
circuit equipment 
(wires, bulb, battery, 
electrodes) 



AQA GCSE Combined Science Trilogy (8464) 
 

6. Covalent 
bonding 

4 – Describe a covalent bond and 
give examples. 
6 – Draw dot and cross diagrams for 
a number of common covalent 
compounds and molecules. 
8 – Suggest how double and triple 
covalent bonds can be formed. 

 

 

7. Simple 
molecules 

4 – State properties of simple 
molecules. 
6 – Explain properties of simple 
molecules. 
8 – Compare and contrast properties 
of substances with different 
bonding. 
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8. Giant 
covalent 
structures 

4 - To identify giant covalent 
structures and allotropes of carbon.  
6 - To define the properties of giant 
covalent structures and other 
carbon allotropes. 
8 - To explain the properties of giant 
covalent structures and other 
carbon allotropes.  
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9. Bonding in 
metals 

4 – Recognise metallic bonding in 
diagrams. 
6 – Describe metallic bonding. 
8 – Explain how metal atoms form 
giant structures. 

 

PRAC: Looking at metals 
Examples of meals; 
copper wire, steel fork, 
aluminium foil, iron 
magnet etc 
Simple circuit 
equipment, balances, 
beakers, kettles 
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10. Polymers 

4 - To identify a polymer.  
6 - To describe the bonding in 
polymers.  
8 - To explain and justify the 
properties of some polymers.  

 

PRAC: Polymers 
1. Polymer worms – 
sodium alginate, 
pipettes, gloves, 
spatulas, sodium 
chloride sol, calcium 
chloride sol 
2. Polymer nappies –  
Nappy, gloves, 150ml 
beaker, water, pipette 
3. Polymer hair gel –  
Petri dish, cheap hair 
gel, salt, water in a 
beaker, pipettes 
4. Polymer glue slime –  
Disposable cup, White 
glue, borax, spatula, 
stirring rod, food 
colouring 

 


