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C6 The rate and extent of chemical change 
What’s the science story?  
Chemical reactions can occur at vastly different rates. Whilst the reactivity of chemicals is a significant factor in how fast chemical 
reactions proceed, there are many variables that can be manipulated in order to speed them up or slow them down. Chemical 
reactions may also be reversible and therefore the effect of different variables needs to be established in order to identify how to 
maximise the yield of desired product. Understanding energy changes that accompany chemical reactions is important for this 
process. In industry, chemists and chemical engineers determine the effect of different variables on reaction rate and yield of 
product. Whilst there may be compromises to be made, they carry out optimisation processes to ensure that enough product is 
produced within a sufficient time, and in an energy-efficient way. 

Previous knowledge: 
Check KS3 – waiting for new 3 year curriculum plan 
KS4 topics – c2 bonding c3 quantitative chemistry c4 chemical 
changes c5 energy changes 

Next steps… 
 
C7 organic chemistry 
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Working scientifically skills: 

WS2  Draw/Interpret diagrams  

WS3  Make predictions  

WS7  Hypothesis  

WS8  Method  

WS9  Variables  

WS10  Selecting equipment  

WS11  Hazards  

WS12  Errors  

WS13  Constructing tables  

WS14  Graphs  

WS15  Data  

WS16  Using equations  

WS17  Make conclusions  
 

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

 
Exit ticket 11 – rates of reaction 

 

 

Lesson No. 
and Title 

Learning objectives AQA Specification  
Practical 

equipment 

1. Rate of 
reaction 

4 – To describe the 

different changes that 

can occur during 

a reaction (AO1). 
5 – To explore a range of 

methods to investigate 

rates of reaction (AO3). 
6 – To interpret graphs 

to explain what is 

5.6.1.1 Calculating rates of reactions 

Demo: HCl, 
marble chips, 
conical flask, 
cotton wool, 
balance, 100 ml 
beaker, 
limewater, Mg 
ribbon, sulfuric 
acid 
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happening during 

reactions (AO3). 
 

 
 

Class practical: 
balance, water 
trough, 100 cm3 
measuring 
cylinder, 
stopwatch, 
conical flask, 
delivery tube 
and bung, 
5 concentrations 
of dilute HCl 
(4,3.2,2.4,1.6,0,8 
g/dm3) 
small and large 
marble chips 
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2. Factors 
affecting 
reaction rates 

4 – To state what has to 
happen for reactions to take 
place (AO1). 
5 – To describe ways of 
speeding up or slowing down 
chemical reactions (AO2). 
6 – To explain why changes in 
the frequency of collisions 
between particles affect the 
rate of reaction (AO2). 
 

5.6.1.2 Factors which affect the rates of chemical reactions 

 
5.6.1.3 Collision theory and activation energy 

 

 

Demo: tray of 
marbles, 
whoosh bottle 
 
Class practical: 
250cm3 conical 
flask 
10cm3 
measuring 
cylinder 
50cm3 
measuring 
cylinder 
stopwatch 
water bath 
sodium 
thiosulfate soln 
dil HCl 
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3.Catalysts and 
activation 
energy 

4 – To describe what a 
catalyst does and how they 
useful (AO1).  
5 – To explain what the 
activation energy of a 
reaction is (AO2). 
6 – To explain in detail how 
catalysts speed up chemical 
reactions (AO2). 
 

 

Demo: hydrogen 
peroxide, 
conical flask, 
manganese 
oxide, raw liver, 
potassium 
sodium tartrate 
soln, cobalt 
chloride soln, 2 
beakers 
 
Class prac: gas 
syringe, delivery 
tube, stopwatch, 
conical flask, 
hydrogen 
peroxide, 
manganese 
dioxide, copper 
oxide, iron 
filings, spatula 
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4. reversible 
reactions and 
dynamic 
equilibrium 

4 – To describe 

reversible reactions 

(AO1). 
5 – To explain what 

happens during a 

reversible reaction 

in terms of energy 

(AO2). 
6 – To construct word 

equations to explain 

a range of 

reversible reactions 

(AO2). 
 

  

  
 

test tube, 
copper sulfate, 
spatula 
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5. RP 11 Effect 
of changing 
concentration 
on rate of 
reaction 
(measuring 
volume of gas 
method) 

4 – To explore the effect of 
concentration on the rate of 
reaction.  
6 – To construct an accurate 
method.  
  

conical flask 
sodium 
thiosulfate 
hydrochloric 
acid 
10 cm3 
measuring 
cylinders 
50 cm3 
measuring 
cylinder 
2 x pipettes 

6. RP 11 Effect 
of changing 
concentration 
on rate of 
reaction 
(changing 
colour/turbidity 
method) 

4 – To explore the effect of 
concentration on the rate of 
reaction.  
6 – To construct an accurate 
method.  
 

  
 

conical flask, 
delivery tube, 
trough, 
measuring 
cylinder, gas 
syringe, marble 
chips, 
hydrochloric 
acid, distilled 
water 

7. The effect of 
changing 
conditions on 
equilibrium 
(HT) 

4 – To define ‘equilibrium’ 
6 To explain the effects of 
changing the pressure, 
concentration and 
temperature of a reaction.   
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