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Introduction

OCR involves teachers in the development of new support materials to capture current teaching practices tailored to our new specifications. These support materials are designed to inspire teachers and facilitate different ideas and teaching practices.  Each Scheme of Work and set of sample Lesson Plans is provided in Word format – so that you can use it as a foundation to build upon and amend the content to suit your teaching style and students’ needs.

The Scheme of Work and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.  References to the content statements for each lesson are given in the ‘Points to note’ column.

Sample Scheme of Work

GCSE Additional Applied Science J251
Unit A192: Science of materials and production

B4: Making chemical products
Lesson 1: The chemical and pharmaceutical industries
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	The chemical and pharmaceutical industries
	Pupils should write a list of all chemicals they have used so far that day, and any items that may have required chemicals for their production.

A good place to start would be items used in the bathroom.

Begin to unpick the idea that the finished products they have listed have been manufactured in different ways and have come from different raw materials – spend some time highlighting the examples of chemicals used during the day (either directly or indirectly) which relate directly to the topic, for example dyes used in food production, production of inks or used in clothes manufacture. Other examples such as medicines or beauty products.  

Research Task – How do we classify different types of chemicals?

Introduce pupils to the concept that the chemical industry will produce chemicals on different scales. Pupils must use the internet to find the following:

Definitions for the terms fine chemicals and bulk chemicals

Examples of fine and bulk chemicals

The difference between organic and inorganic chemicals

Examples of organic and inorganic chemicals produced

Ask individuals to feed back on the outcome of their research – include as many pupils as possible.
	It may be worth having a supply of empty bottles available to stimulate thought (shampoo, toothpaste, cleaning fluids etc)

Computers and access to the internet


	

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	To check understanding of these terms provide pupils with a list of products made by the chemical industry; they must then assign the term fine or bulk to each product.
Produce a PowerPoint on the chemical industry. Slides should outline the synthesis of chemicals that are important to society. 

Section 1 should concentrate on the importance of chemicals such as ammonia, sulphuric acid and sodium hydroxide and their uses in making fertilisers and producing health and cleaning products.

Section 2 should provide details of the raw materials required to produce ammonia, sulphuric acid and sodium hydroxide.

Pupils complete a worksheet during the presentation to record the main points covered.

Demonstration – Making ammonia - pupils can be shown how to make ammonia on a small scale in the lab. www.practicalchemistry.org/experiments/making-and-testing-ammonia,59,ex.html
Show pupils a number of pictures demonstrating the variety of uses for iron and copper and allow them to gain an appreciation of the importance of such metals to society.

Extraction of metals from their ores. Show pupils images of the two ores from which the metals iron and copper originate and explain that within each ore there will be small amounts of metal. The technique used to extract the metal from the ore will depend on which metal is present.  Pupils should consider how this could be achieved.

Highlight the main methods used to extract metals from their ores – to include electrolysis, and heating with carbon (this does not need to be in depth).  It may be useful to include images to help explain.


	ammonium chloride (Harmful) 

calcium hydroxide (Irritant) 
calcium oxide (Irritant) 

concentrated hydrochloric acid (Corrosive) 

Full details can be found on Practical Chemistry website.

	Full risk assessment should be carried out as chemicals used are irritants, harmful or corrosive. Refer to CLEAPPS Hazcards.

A fume cupboard should be used and safety glasses worn.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Pupils should consider why different techniques may be used to extract these metals from their ore.

Extraction of iron on a match head – the following demonstration can be used to show how carbon can be used to extract iron.  Details can be found at Practical Chemistry www.practicalchemistry.org/experiments/intermediate/elements-compounds-and-mixtures/extraction-of-iron-on-a-match-head,99,ex.html
For homework pupils could research the uses of these copper and iron, identifying three further uses for each.


	iron(III) oxide powder 
sodium carbonate powder  (Irritant)

Full details can be found on the Practical Chemistry website.

	Full risk assessment should be carried out.

Safety glasses should be worn.

Refer to CLEAPPS Hazcards.




Lesson 2: The Chemical and Pharmaceutical Industries
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	The Chemical and Pharmaceutical Industries
	Pupils should read the following article “New cancer drug ‘shows promise’” 

http://news.bbc.co.uk/1/hi/health/8116790.stm
How are drugs produced by the pharmaceutical industry?

Higher candidates

Use the article to generate discussion around the steps required for a new drug to go from conception to prescription. Pupils will be familiar with these stages. Pupils could complete a flow chart to summarise the main steps involved

Consider the use of continuous and batch process to produce chemicals in production. Discuss the differences between the two methods. Pupils can then be given a selection of statements that outline the advantages and disadvantages of both processes.  They can then use these statements to complete a table comparing the two methods.

Introduce pupils to different grades assigned to chemical substances. Pupils should be familiar with the terms technical, laboratory and analytical and should consider the degree of purity of each and subsequent cost. A number of different scenarios could be provided and pupils must decide what grade of chemical substance would be most appropriate.

Pupils should consider the range of people that need to be employed in the chemical industry through a scenario.  They must imagine they are about to set up a new laboratory specialising in drug development and they are in charge of recruitment. In small groups they must decide who they need to employ, what their roles will be and if they need more than one person doing each role.  Some stimulus material may be required.
	
	Drug development and clinical trials are covered in B2

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Pupils could be given access to the internet to assist, they may find it useful to access websites such as Glaxo Smith KIine  www.gsk.com/
On completion of the task, individual groups must present their decisions to the class. Use this to generate a list of important personnel and their roles to include research chemists, chemical engineers, plant managers, people involved in marketing and sales, finance officers and people with responsibility for health and safety.

Use the previous task to consider the impact of such a business on the local community.  Pupils should also consider how they would decide on a suitable location for their new laboratory.

Highlight the need for chemicals to be transported from point of production to location of use. Show pupils an image of a tanker which has shed its load.  Ask pupils what they would do if they came across the accident.  What questions would the emergency services ask and what would their response be on arrival?

Explain that many of the chemicals produced in manufacturing could cause harm if they were to leak/spill from the container. Introduce hatched code as a way the emergency services know how to respond to such an accident.

http://the-ncec.com/hazchem/
Ensure pupils can identify symbols for explosive, harmful, irritant, toxic, corrosive, oxidising and highly flammable.

Provide pupils with a number of hazchem codes to decipher and determine actions. Homework – pupils can research the role of the HSE in regulating the risks to health and safety arising from the manufacture and use of chemicals. It may be more appropriate to give specific questions to research rather than a general search.
	
	


Lesson 3: Making Useful chemicals
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Making Useful chemicals.


	Play ‘symbols’ bingo as a method to recap the key elements.

Revisit the terms atoms, elements and compounds.  Ensure pupils understand the difference between these terms and are able define the terms. 

The following animations on BBC Bitesize may be a useful starting point:

www.bbc.co.uk/schools/ks3bitesize/science/chemical_material_behaviour/atoms_elements/activity.shtml
www.bbc.co.uk/schools/ks3bitesize/science/chemical_material_behaviour/compounds_mixtures/activity.shtml
How do atoms combine together to make a new chemical. Show pupils how to interpret chemical formulae, to include the number of atoms of each element present.  Molymods can be used to show the chemicals in 3D. Provide formulae for pupils to practise on.

How do we identify acids?

Pupils to conduct a mini practical to observe the differences between acids and alkalis.  Provide a number of substances for pupils to test the pH of using either UI paper or solution.  Pupils should record the colour, state the pH and whether the substance is acid or alkali. www.practicalchemistry.org/experiments/introductory/acids-and-bases/acid-or-alkali-acidic-or-alkaline,52,ex.html
Discuss what happens when an acid is added to an alkali. Discuss the term neutralisation reaction.

Demonstrate the Universal Indicator rainbow www.practicalchemistry.org/experiments/introductory/acids-and-bases/universal-indicator-rainbow,98,ex.html
	Molymods

UI paper or solution

Variety of household substances to include vinegar, lemonade, soap, shampoo, toothpaste etc.
	A risk assessment should be completed to look at all aspects of safety.

Safety glasses should be worn.

Refer to CLEAPSS Hazcards


Lesson 4: Reactions of acids
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Reactions of acids
	How do acids react with different chemicals? 

Set up a circus activity for students to perform a series of practicals to investigate the properties and reactions of acids.  An explanatory worksheet will be required at each station outlining the procedure and an accompanying worksheet to direct pupils to the key areas to look at will also be required.

Station 1 – Reactions of acids with metals.  Pupils should react magnesium with sulphuric acid and test for the presence of hydrogen.

Station 2 - Reactions of acids with metal oxides.  Pupils should react calcium oxide with ethanoic acid in a beaker.  Universal indicator can be used to show the change in pH as more ethanoic acid is added.  Pupils should record the changes in colour observed.

Station 3 - Reactions of acids with metal hydroxides.  Pupils should react hydrochloric acid with sodium hydroxide and use phenolphthalein to determine when neutralisation has occurred. This will need to be conducted as titration.

Station 4 - Reactions of acids with metal carbonates.  Pupils should react hydrochloric acid with calcium carbonate and pass it through limewater.

Discuss the outcomes from the practicals and formulate an example of a word equation (and formulae equation) for each reaction.  Pupils should complete word equations for the remaining acids, metals, metal oxides, metal hydroxides and metal carbonates.


	Station 1 – Reactions of acids with metals.  magnesium 

sulphuric acid 

test tubes

spills/matches to test for hydrogen

.

Station 2 - Reactions of acids with metal oxides.

calcium oxide

ethanoic acid

Universal indicator solution

Station 3 - Reactions of acids with metal hydroxides.  

hydrochloric acid 

sodium hydroxide 

phenolphthalein 

burette

beaker.

Station 4 - Reactions of acids with metal carbonates.  

hydrochloric acid 

calcium carbonate

limewater

conical flask with bung and delivery tube
	A risk assessment should be completed to look at all aspects of safety.

Safety glasses should be worn.

Refer to CLEAPSS Hazcards


Lesson 5: Making useful chemicals – making soluble salts
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Making useful chemicals – making soluble salts
	How can we produce a soluble salt using and acid reaction?

Describe to pupils the procedure used to make a soluble salt by reacting an insoluble chemical with an acid in solution.

Pupils should then follow this procedure to make copper sulphate.

Pupils should then consider how they will obtain the copper sulphate in a solid form. They should produce a method to use and list the equipment they would require.

Pupils can then complete the second stage (crystallisation).

Discuss the two methods available to use in the evaporation stage and how the crystals will alter dependent on the rate of evaporation. Pupils can write an extended answer to explain the differences observed.

Use a card sort to check understanding of the terms crystallisation, evaporation and residue.


	copper oxide and sulphuric acid

filter funnels and filter paper

evaporating dish
	A full risk assessment should be completed to look at all aspects of safety. Safety glasses should be worn.

Refer to CLEAPSS Hazcards.


Lesson 6: Making useful chemicals  -making soluble salts
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Making useful chemicals  -making soluble salts
	Provide pupils with a worksheet containing the stages required to make a soluble salt.  The stages should not be in the correct order, pupils should decide on the correct order.

ICT - What can we use soluble salts for?

Pupils then conduct an internet search to look at the uses of iron sulphate zinc sulphate and magnesium sulphate in the production of health products and the uses of copper sulphate and ammonium sulphate in agriculture. A structured worksheet can be provided to record information found, or alternatively pupils could produce a leaflet outlining the uses.

Past paper questions from Harnessing Chemicals can be used to check knowledge.
	
	


Lesson 7: Making useful chemicals -making Insoluble salts
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Making useful chemicals  -making Insoluble salts
	Provide pupils with a card sort to revisit the following terms taught at KS3, solvent, solute, soluble, insoluble, solution and saturated solution. The card sort should consist of the term and its definition.

Pupils should then use these terms to explain why nail varnish cannot be removed by water but can be removed with nail varnish remover (acetone).

Using a PowerPoint introduce pupils to the uses of insoluble salts in the manufacture of paints, cosmetics, and health products.

How can we make insoluble salts using acids?

Describe to pupils the procedure used to make an insoluble salt.

Pupils should then follow this procedure to make silver chloride.

Pupils should consider how they could separate the filtrate and the insoluble residue and produce the method used along with a list of equipment required. Discuss the correct method and include a discussion around the need to wash the filtered precipitate.

Optional - pupils can then conduct the filtration process to remove the residue.

Pupils can then write a word or formulae equation to summarise the reaction.

Pupils should complete a second card sort to define the terms precipitation, precipitate filtration and filtrate..
	silver nitrate and sodium chloride

filter funnel and filter paper


	A full risk assessment should be completed to look at all aspects of safety. Safety glasses should be worn.

Refer to CLEAPSS Hazcards.


Lesson 8: Making useful chemicals -making Insoluble salts
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Making useful chemicals  -making Insoluble salts
	Provide pupils with a worksheet containing the stages required to make an insoluble salt.  The stages should not be in the correct order, pupils should decide on the correct order.

Introduce two additional insoluble salts and the reactants required to produce them.  Pupils should write a word or formulae equation to summarise the reaction.

Higher candidates should be given some data on the solubility of various chemicals.  They should be informed that if the solubility is below 1 the chemical is insoluble in water and can be made from precipitation.  Using the information pupils should predict which chemicals can be made by precipitation.

ICT - What can we use soluble salts for?

Pupils conduct an internet search to look at the uses of magnesium carbonate, calcium carbonate, copper carbonate and cobalt phosphate in health products or as pigments. A structured worksheet can be provided to record information found, or alternatively pupils could produce a leaflet outlining the uses.  Pupils must include word and formulae equations to show the formation of these salts.

Past paper questions from Harnessing Chemicals can be used to check knowledge.
	
	


Lesson 9: Rates of reaction – part 1
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Rates of reaction – part 1
	Fast or Slow Starter – Pupils should be given a set of pictures showing a number of reactions which take place at different speeds.  Pupils should place the pictures in order of speed of the reaction.

Pupils should be asked to consider the importance for scientists to know how long reactions will take.

Introduce the term rate, this may be easier in a different context such as ‘the work rate of pupils’ or a photocopier producing copies at 30 copies per minute.

Consider what units would be suitable to use in science – amount of reactant used up per unit time or amount of products produced per unit time.

Provide pupils with a scenario to introduce factors that affect rate of reaction. ‘Mick uses sugar cubes in his tea and would like to speed up the time it takes for the sugar to dissolve, what could he do?’ Discuss pupil ideas; this should cover a range of ideas.

Pupils can complete a short practical to investigate the effect of temperature on the rate of reaction.  Suitable practicals include using sodium thiosulfate and hydrochloric acid.  The temperature of the sodium thiosulfate should be altered (place in an ice bath to cool below room temperature, room temperature and heated). Place a cross on a piece of paper and pour hydrochloric acid into the conical flask which is then placed over the cross. Add the sodium thiosulfate and time how long it takes for the cross to no longer be visible.

Alternatively marble chips and acid could be used.

Discuss the results and use the particle theory to explain why it happened.
	sodium thiosulfate

hydrochloric acid

paper with cross drawn in black pen

conical flask

bunsen burner

ice bath
	Suitable concentrations and volumes to will need to be determined prior to the lesson by technicians.

A risk assessment should be completed to look at all aspects of safety and a well-ventilated room will be required as SO2 is given off.

Safety glasses should be worn.

Refer to CLEAPSS Hazcard.


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Iodine clock experiment – demonstration of the rate of reaction. Alter the conditions to show how the rate changes www.practicalchemistry.org/experiments/intermediate/rates-of-reaction/iodine-clock-reaction,55,ex.html
	
	


Lesson 10: Rates of reaction – part 2
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Rates of reaction – part 2 
	Play ‘Cheat’ – a series of statements about rates of reaction are given to pupils, if the statement is false “cheat” should be shouted and the statement corrected.

Show pupils the video to demonstrate the effect of surface area on rates of reaction.  www.rsc.org/education/teachers/resources/practical-chemistry/videos/surface-area-on-reaction-rate.asp
Discuss and explain why the rate increases using the particle theory.

Pupils should write an extended answer to explain the observations.

Interpreting data from rates - Provide pupils with a typical set of data from a reaction. Pupils should use the data to plot a graph, determine the point where the reaction is proceeding at the fastest rate, the point where the reaction is over and a calculation to determine the average rate.

Issue the pupils with a set of pictures highlighting the methods used to determine rates. Pupils should describe how each method is used and how they would be able to work out when the reaction had finished.

Present pupils with a graph comparing   the rate of reaction with and without a catalyst. Use this to discuss the function of the catalyst.

The following animation from BBC Bitesize will provide a useful summary. www.bbc.co.uk/schools/gcsebitesize/science/add_ocr/chemical_synthesis/rates.shtml 

Pupils can complete past paper questions from the Harnessing Chemicals paper on rates of reaction.
	
	


Lesson 11: Rates of reaction - Factors determining choice and yields
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Rates of reaction -  factors determining choice  and  yields
	Decisions Decisions – Choosing the best method for manufacturing chemicals. Using particular case studies (5 in total) pupils should decide which of the chemical synthesis processes available they would choose and explain their reasons why. Each case study should centre on one particular aspect, to include yields, costs, energy requirements, disposal and recycling of side products.  

Discuss the decisions made and highlight that when making a decision consideration will be given to a number of these factors before making a final decision.

Discuss the importance of yield for a process and ensure pupils can define this term. Demonstrate how percentage yield can be calculated.

%Yield = Actual Yield /Theoretical Yield X 100

Pupils should practise applying the  equation in a number of generated scenarios, such as the production of ammonia or fertiliser

Optional Demonstration - 

This section could be linked back to the reactions of acids and the extraction of metals using a practical where copper is extracted from copper oxide.

React copper oxide with sulphuric acid to produce copper sulphate.

Iron can then be added to displace the copper. The amount of copper oxide can be measured at the start and the dry copper collected can be used to determine the actual yield compared to theoretical yield. www.practicalchemistry.org/experiments/reacting-copperii-oxide-with-sulfuric-acid,23,ex.html
	Equipment  list can be found at practical chemistry. 
	Full risk assessment required as sulphuric acid is an irritant and copper oxide and copper sulphate are both harmful substances.

Safety glasses should be worn.

Refer to CLEAPSS Hazcards


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Copper extraction on an industrial scale can then be investigated. www.copper.org/education/production.html
Higher candidates should be shown how to calculate theoretical yield when provided with the equation and relative formula mass. They should be shown how to calculate relative formula mass from given relative atomic mass. Questions should be provided for pupils to practise. The optional demonstration could be used as an example.
	
	


Lesson 12: Formulation and effectiveness – Making solutions and the role of the lab technician
Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Formulation and effectiveness – Making solutions and the role of the lab technician
	What sort of jobs does a lab technician do?

Ask pupils to consider the role of the technicians used within the science department.  Pupils should generate a list of all the tasks they perform. Relate this to the role of a technician in a chemical laboratory. Consider the similarities and differences (sampling, testing and analysis).

Highlight the role of the technician in producing product formulations (mixing the ingredients according to a fixed formula). Explain that one role will be to ensure solutions are made accurately.  Highlight the standard procedure to make a solution of a specified concentration.

Pupils should then use this standard procedure to prepare a solution of a specified concentration.  A number of solutions could be prepared, examples include NaCl or KCl.

Pupils should consider the reasons for each stage and complete past paper questions from Harnessing Chemicals (2008).

Ensure pupils understand 1ml =1cm3 and                 1 litre =1000ml. 

Pupils should also be shown how to calculate the mass of solute in a given volume of a solution of known concentration. Calculations can be provided for pupils to complete.

Higher candidates should consider the issues that need to be addressed when a laboratory preparation is scaled up to industrial plan.  This should include the type of vessel used, the method of transferring liquids, method of mixing, method of cooling, method for separating the product and the method for removing impurities.
	NaCl or KCl

distilled water

graduated flask and stopper

balance

weighing boats

pipettes


	Department technicians may be willing to speak to pupils about the role they play in the department.

A risk assessment should be completed to look at all aspects of safety.

Safety glasses should be worn.

Refer to CLEAPSS Hazcards


	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Outline the methods of continuous and batch culture as ways to produce the chemicals.  Discuss the advantages and disadvantages of both. Pupils complete a comparison table.

Introduce the idea that the products made by laboratories will require testing.  Outline the purpose of these tests on product formulations, to include quality assurance, consumer protection, and conformity to national and international standards.  Provide mock data for pupils to analyse on the results of product formulation. 
	
	


Lesson 13: Formulation and effectiveness – suspensions and emulsions

Suggested Teaching Time: 1 Hour
	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	Formulation and effectiveness – suspensions and emulsions


	Odd one out - Provide a list of products which are emulsions and include one example of a suspension. Pupils must identify the odd one out and try to explain why.

What are suspensions and emulsions?

Define a suspension as an insoluble solid dispersed (mixed in) with a liquid.  Ask pupils to think of some examples of suspensions and show an example of one (sand and water). Add to pupil’s lists with examples they may not have thought of e.g. paint and tippex, milk of magnesia. Explain that suspensions will eventually settle out and it may be possible to separate them through filtration.  

Leave the sand and water demo for the remainder of the lesson and return to it to highlight this point.

Pupils should describe how a suspension is different to a solution.

Pupils should be given the opportunity to review the starter activity and in light of the information given can change their original answer.

Using the starter task look at examples of emulsions. Define an emulsion as tiny particles suspended in another immiscible material. Explain the term immiscible and give an example of two liquids that are immiscible (oil and water). Explain that an emulsifying agent is a substance that keeps the two parts mixed.

Making an emulsion – ensure pupils understand the standard procedure required.

Pupils could then make a basic emulsion – ideas can be found at

http://www.scienceprojectideas.co.uk/making-emulsion.html
	sand

water

boiling tube

bung

oil

water

various detergents
	A risk assessment should be completed to look at all aspects of safety. 

Safety glasses should be worn.

Refer to CLEAPSS Hazcards



	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note

	
	Alternatively conduct an investigation into which substances act as the best emulsifier. Details can be found on the Practical Chemistry website:

http://www.practicalchemistry.org/experiments/intermediate/food/emulsifiers,125,EX.html
On completion of the practical, pupils should be encouraged to write down the basic steps for this procedure.

Explain that emulsions look different to their ingredients because the finely dispersed droplets scatter light.

Emulsion or Suspension – give pupils a list they must decide whether they are emulsions or suspensions.

Past paper questions from Harnessing Chemicals can be used to apply knowledge.
	
	


Sample Lesson Plan

GCSE Additional Applied Science J251

Unit A192: Science of materials and production

B4: Making chemical products
The Chemical and Pharmaceutical Industries
OCR recognises that the teaching of this qualification above will vary greatly from school to school and from teacher to teacher. With that in mind this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.

Learning Objectives for the Lesson

	Objective 1
	Understand that the chemical industry synthesises chemicals on small and large scales.  The terms ‘fine’ and ‘bulk’ are used to describe these scales.

	Objective 2
	Be able to identify speciality medicines, dyes and pigments as examples of fine or speciality chemicals manufactured on a small scale and explain their importance to society.

	Objective 3
	Be able to identify ammonia, sulphuric acid and sodium hydroxide as examples of inorganic chemicals made on a large scale and explain their importance to society.

	Objective 4
	Be able to identify the raw products required to make ammonia, sulphuric acid and sodium hydroxide.

	Objective 5
	Be able to highlight the importance to society of metal extraction.


Content

	Time
	Content

	5 minutes
	Pupils should write a list of all chemicals they have used so far that day, and any items that may have required chemicals for their production.

A good place to start would be items used in the bathroom.

Begin to unpick the idea that the finished products they have listed have been manufactured in different ways and have come from different raw materials – spend some time highlighting the examples of chemicals used during the day (either directly or indirectly) which relate directly to the topic, for example dyes used in food production, production of inks or used in clothes manufacture. Other examples such as medicines or beauty products.  

 

	20 minutes
	Research Task – How do we classify different types of chemicals?

Introduce pupils to the concept that the chemical industry will produce chemicals on different scales.

Pupils must use the internet to find the following:

1. Definitions for the terms fine chemicals and bulk chemicals

2. Examples of fine and bulk chemicals

3. The difference between organic and inorganic chemicals

4. Examples of organic and inorganic chemicals produced

Ask individuals to feed back on the outcome of their research – include as many pupils as possible.

To check understanding of these terms provide pupils with a list of products made by the chemical industry; they must then assign the term fine or bulk to each product.


	15 minutes
	Produce a PowerPoint on the chemical industry. 

Slides should outline the synthesis of chemicals that are important to society. 

Section 1 should concentrate on the importance of chemicals such as ammonia, sulphuric acid and sodium hydroxide and their uses in making fertilisers and producing health and cleaning products.

Section 2 should provide details of the raw materials required to produce ammonia, sulphuric acid and sodium hydroxide.

Pupils complete a worksheet during the presentation to record the main points covered.

Demonstration – Making ammonia - pupils can be shown how to make ammonia on a small scale in the lab.

 http://www.practicalchemistry.org/experiments/making-and-testing-ammonia,59,EX.html
Full risk assessment should be carried out as chemicals used are irritants, harmful or corrosive. Refer to CLEAPSS Hazcards.

 

	20 minutes
	Show pupils a number of pictures demonstrating the variety of uses for iron and copper and allow them to gain an appreciation of the importance of such metals to society.

Extraction of metals from their ores.

Show pupils images of the two ores from which the metals (iron and copper) originate and explain that within each ore there will be small amounts of metal. The technique used to extract the metal from the ore will depend on which metal is present.  Pupils should consider how this could be achieved.

Highlight the main methods used to extract metals from their ores – to include electrolysis, and heating with carbon (this does not need to be in depth).  It may be useful to include images to help explain.

Pupils should consider why different techniques may be used to extract these metals from their ore.

Extraction of iron on a match head – the following demonstration can be used to show how carbon can be used to extract iron.  

Details can be found at Practical Chemistry http://www.practicalchemistry.org/experiments/intermediate/elements-compounds-and-mixtures/extraction-of-iron-on-a-match-head,99,EX.html
Full risk assessment should be carried out as chemicals used are irritants, harmful or corrosive. Refer to CLEAPSS Hazcards.

For homework pupils could research the uses of copper and iron, identifying three further uses for each.




Consolidation
	Time
	Content

	5 minutes
	Provide pupils with a crossword to highlight the key terms points covered in the lesson.
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