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	Topic
	Syllabus statements
	Study tasks / activities
	Practical work
	Resources / Book References

	Rate of reaction
	Describe the effect of concentration, particle size, catalyts and temperature on speed of reaction

 

Describe a practical method for investigating the speed of a chemical reaction involving gas evolution

 

Devise a suitable method for investigating the effect of a given variable on the speed of a reaction

 
	Discuss the results of the experiment and 
-  define the meaning of the term rate
-  Establish a list of factors that could affect rate
-  How rate can be measured (for reactions evolving a gaseous product – volume measurements or mass loss / for colour changing reactions – time measurements). The idea here is that different techniques are suitable for different reactions.

 

Homework: 

Students could write up their practical.

Methods for measuring rate: Ramsden p.275 q.1-2

 
	Demo a simple reaction whose rate is easily changed, such as the decomposition of H2O2 with MnO2 or the reaction of Mg with water or acid. Define rate of reaction as the speed with which products are formed or reactants are used up and come up with a list of fast and slow reactions.

 

Hand out Mg and HCl – students are to answer the questions ‘how can the rate of the reaction between Mg and HCl be measured?’ and ‘what affects the rate of the reaction between Mg and HCl?’ Don’t give them any hints. Students will probably come up with measuring the volume of gas given off or the mass loss in the reaction.


	 

 

	Effect of concentration

Collision theory
	Describe the effect of concentration … on speed of reaction

 

Explain the effect of … conc. in terms of collision theory.
	Introduce collision theory and draw the conclusion that a higher concentration increases the chance of a collision. Do not discuss the energy of collisions at this point.

 

Teacher’s notes: 

There is no need to introduce molarity here: use ratios of water: acid as concentrations.

 

Homework: 

Ramsden p.314 q.13.

 

 
	Practical – the effect of concentration on the rate of reaction between CaCO3 and HCl. Students are told explicitly what to do: the emphasis is on finding the quantitative relationship between concentration and rate for this reaction. Encourage students to think about the units of the slope of the graph of their results, and discuss its physical meaning. 

Then get the class to measure the amount of gas given off every 5 seconds for a single reaction mixture. This might be best done as a demo with a gas syringe. Alternatively, give students some data. Then plot a graph total vol. of gas vs. time AND of incremental vol. of gas vs. time. Discuss the physical meaning of each graph.


	 

	Measuring rate of reaction
	Devise a suitable method for investigating the effect of a given variable on the speed of a reaction

 

Interpret data from rate experiments
	Plot a graph and discuss the results in terms of collision theory. Emphasise that the temperature has a more significant effect than concentration because of the two factors involved (energy and number of collisions).

 
	Demo the reaction between Na2S2O3 + HCl. Emphasise the technique for measuring rate, and then get students to do an expt to measure how the rate of reaction between Na2S2O3 and HCl changes with temp. If time permits, each group can do a full set of experiments. Otherwise, assign a group to carry out three measurements of the rate at a certain temp. and then pool the class results.


	 

	Catalysts
	Describe the effect of … catalyts … on speed of reaction

 
	
	Students carry out the reaction between iron (III) nitrate and sodium thiosulphate, adding a variety of salts to discover whether any act as catalysts. 

When this simple practical is complete, students go on to investigate the catalysis of the reaction between Rochelle salt and hydrogen peroxide. The aim here is to show that Co2+ is the catalyst.


	Sheets: Finding a good catalyst and How do catalysts work?

	Catalysts
	Describe the effect of catalysts … on speed of reaction

 
	This is a theory lesson. Go through the OHT on catalysis – students take notes

 
	
	OHT on catalysis and enzymolysis

	
	 
	Teacher’s notes: 

This practical can be used to assess IGCSE criteria C1, C2 and C3. Make sure students have the necessary criteria sheets.

 
	Having gained skills in measuring rates of reaction, students can now investigate the reaction between potassium mangante (VII) and glucose.
	Procedure sheet

	The effect of light on rate of reaction
	Describe the effect of light on the rate of reaction

Describe the use of Ag salts in photography, and photosynthesis

Describe the application of the above factors to the danger of explosive combustion with fine powders
	 
	
	 


