Hodder Education AQA GCSE Science Core Science Scheme of Work Chapter 6

Objective test Chemistry 1a Products and rocks covers chapters 5 and 6 (sections 1-4)

Lesson 1

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate what crude oil is and where it comes from.
	Starter

( Recap and review understanding of KS3 concepts. Use the stimulus page at start of Chapter 6 on page 103 of the Student’s Book.

Main activity 

( Use the Homework: ‘Where does crude oil come from?’ from the e-Worksheets CD-ROM. The outcome of this is a flick-book animation.

Plenary

( Summarise the uses of crude oil and its products.
	Most students will be able to: 

( complete a diagram of the origins of crude oil;

( recall that crude oil is a mixture of a very large number of compounds.
Faster learners will be able to: 

( produce the flick-book animation and add a commentary.

	Homework

Use the big picture on page 103 of the Student’s Book as a stimulus. Ask students to interview family 

and family friends to help collect stories of what local service stations used to be like.

	Resources required
( Homework: ‘Where does crude oil come from? on the e-Worksheets CD-ROM 

Website:

http://www.schoolscience.co.uk/content/4/chemistry/petroleum/knowl/4/2index.htm?origin.html

	Key words

fossil fuel, organism, decay, sediments, porous, non-porous

	Literacy opportunities

( Speaking and listening – in homework
	Numeracy opportunities

Limited
	ICT objectives

( Produce the flick-book animation using PowerPoint and add a commentary

	How science works

( 3c Communication skills and ICT skills
	Key skills

( ICT – presenting information

( Homework – finding relevant information



	Cover lesson

Not suitable as a cover lesson – use the worksheet for diagrams. Students can write an account of the oil formation stages under each diagram.

If more is required go onto questions in the Activity: ‘Mixtures’ on page 104 of the Student’s Book.



	Assessment opportunities 

Assess pre-knowledge from KS3 using questioning techniques.




Lesson 2

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate distillation and fractional distillation.
	Starter

( Brainstorm ideas about crude oil and its uses. 

( Investigate what students know about crude oil.

Main activity 

( Recap on separation techniques – devise a quiz or a game about mixtures to separate.

( Use the Simulation: ‘Fractional distillation of crude oil’ from the Interactive Presentations CD-ROM.

Plenary

( Apply distillation ideas to a fractionating column.


	Most students will be able to: 

( explain that it is possible to separate the substances in a mixture by physical methods including distillation;

( apply distillation ideas to a fractionating column where vapour condenses at a number of different temperatures;

( explain the difference between distillation and fractional distillation;

( explain that each fraction contains molecules with a similar number of carbon atoms.
Faster learners will be able to: 

( explain the process of fractional distillation using a particle model;

( understand that the longer the column the better the separation of similar molecules.



	Homework

( Use the Activity: ‘Why should you care about crude oil?’ from the e-Worksheets CD-ROM.

	Resources required
( Activity: ‘Why should you care?’ on the e-Worksheets CD-ROM 

( Simulation: ‘Fractional distillation of crude oil’ on the Interactive Presentations CD-ROM. This is an

 interactive simulation of a fractionating tower that allows you to control the temperature within the tower. 

You can view the direct effect that temperature has on the physical state of the constituent hydrocarbons.

( The Fawley Refinery Virtual Tour at http://www.schoolscience.co.uk/petroleum/vv2/index.html, funded by Exxon Mobil
Websites:

http://www.schoolscience.co.uk/content/4/chemistry/petroleum/knowl/4/2index.htm?distilling.html


	Key words

fractional distillation, fractionating column, evaporation, condensation, fraction (as applied to crude oil), refining

	Literacy opportunities

( Writing opinion – Homework activity
	Numeracy opportunities

• Trend in range of boiling points across column
	ICT objectives

( Use interactive simulation and molecular modelling

	How science works

( 4a Contemporary scientific developments, their drawbacks and risks (Homework)
	Key skills

( Particle modelling – using abstract models

( Creative thinking – developing ideas



	Cover lesson

The Homework activity is suitable as a cover lesson task.

The Interactive Presentations CD-ROM activity could also be used as a cover lesson.



	Assessment opportunities 

Use the outcomes of the homework for assessment for learning to assess students’ ability to evaluate the 

applications and implications of science.




Lesson 3

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate pollution problems from crude oil.
	Starter

( Use the questions in the Activity: ‘Mixtures’ on page 104 of the Student’s Book.

Main activity 

( Discuss the uses of crude oil and problems that can be caused by it. 

( Teachers should search the internet and make a presentation of images such as polluted beaches, oil-covered sea birds, fast sports cars and holiday destinations as a scaffold for discussion.

( Use the Activity: ‘When will crude oil and petrol run out?’ on the e-Worksheets CD-ROM. The activity is then not required for Homework.

Plenary

( Students summarise the main points in the discussion in a ‘for and against’ table.


	Most students will: 

( know how to separate mixtures of materials involving crude oil;

( understand that petroleum products bring both advantages and disadvantages;

( be able to plot graphs of when crude oil will run out.

Faster learners will be able to: 

( evaluate the drawbacks and benefits of petroleum products;

( understand the finite nature of crude oil resources and the changing position of reserves with changing usage.

	Homework

Use the Activity: ‘When will crude oil run out?’ from the e-Worksheets CD-ROM.

Website: http://news.bbc.co.uk/1/hi/business/3777413.stm

	Resources required
( The Activity: ‘When will crude oil and petrol run out?’ on the e-Worksheets CD-ROM

( The Fawley Refinery Virtual Tour at http://www.schoolscience.co.uk/petroleum/vv2/index.html, funded by Exxon Mobil
Websites: 

http://news.bbc.co.uk/1/hi/business/3777413.stm
http://www.schoolscience.co.uk/content/4/chemistry/fossils/p12.html


	Key words

oil pollution, known reserves, barrels (as for crude oil), extraction per day

	Literacy opportunities

( Speaking and listening – class discussion
	Numeracy opportunities

( Graph plotting skills from the Activity: ‘When will crude oil and petrol run out?’ on the e-Worksheets CD-ROM.
	ICT objectives

( Presentation skills could be developed in outcomes from class discussion or homework activity



	How science works

( 4a Contemporary scientific developments, their benefits, drawbacks and risks
	Key skills

( Comparing and contrasting information

( Graph plotting



	Cover lesson

If you leave out the class discussion activity and use the homework activity this lesson would be suitable.



	Assessment opportunities 

Assessment for learning: use students’ answers to the graph activity to assess data handling skills.




Lesson 4

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate alkanes as a series of hydrocarbons with a similar formula, a family of compounds with very similar reactions, and predict the reactions of substances from the reactions of similar compounds.


	Starter

( Build ‘molymod’ models of several alkanes. 

Question students: ‘What are these molecules (modelled) made from?’, ‘What is similar / different?’, ‘What could you expect to predict about the properties of these substances?’

Main activity 

( Students make and investigate molymod models themselves to construct a series (kinaesthetic learner friendly activity).

Plenary

( Students consider uses of alkanes, and how well they burn (note actual burning is done in lesson 7).


	Most students will: 

( know that crude oil is a mixture of many hydrocarbon compounds most of them are saturated hydrocarbons called alkanes; 

( know about the construction of the alkane series;

( know that properties and the size of their molecules influence how hydrocarbons are used as fuels.
Faster learners will be able to: 

( understand the general formula CnH2n+2
( understand the 3D structural shape of the alkanes.



	Homework

Students should draw members of the alkane series and explain why they are similar compounds.

Website:  http://www.purchon.com/chemistry/alkanes.htm

	Resources required
( Molymod modelling kits

( The Fawley Refinery Virtual Tour at http://www.schoolscience.co.uk/petroleum/vv2/index.html, funded by Exxon Mobil
Websites:

http://www.purchon.com/chemistry/alkanes.htm
http://www.wpbschoolhouse.btinternet.co.uk/page06/DFalkanes.htm
http://www.creative-chemistry.org.uk/molecules/alkanes.htm – good 3D models



	Key words

alkane, methane, ethane, propane, butane, general formula (the concept), single bond (the concept)



	Literacy opportunities

Limited
	Numeracy opportunities

( Relationships of numbers of atoms, general formula (the concept)
	ICT objectives

( There are some good 3D modelling websites using simple flash animation e.g.

http://www.creative-chemistry.org.uk/molecules/alkanes.htm

	How science works

( 1c How explanations of many phenomena can be developed using scientific models (molecular shapes)
	Key skills

( Modelling

( Identifying and analysing relationships



	Cover lesson

This is suitable for a cover lesson.



	Assessment opportunities 

These are limited as this will be a new concept to most students.




Lesson 5

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate whether the physical properties of a series of substances will show a trend.
	Starter

( Introduce several different ways of representing alkane molecules and relate them to molymod models.

( Explain that molecules probably look different from molymod models.

Main activity 

( Use the Simulation: ‘The hydrocarbon series’ from the Interactive Presentations CD-ROM. This simulation allows you to investigate the progressive nature of the alkane series by increasing the number of carbons for the first ten members of the series.

Plenary

• As a class, work through the material on alkanes on pages 106–108 of the Student’s Book to consolidate learning.
	Most students will be able to: 

( understand that alkane molecules: 

- are a series;

- can be represented in several ways;

- have a trend in physical and chemical properties.

Faster learners will be able to: 

( understand why there is a trend in physical properties for alkanes;

( be able to extrapolate properties from that trend.



	Homework

Use the Activity: ‘Is there a link between the size of the molecules in an alkane and its boiling point?’ on page 107 of the Student’s Book.

This tests students’ data handling and graphing ability.



	Resources required
( Simulation: ‘The Hydrocarbon series’ from the Interactive Presentations CD-ROM.

Websites: 

http://www.teem.org.uk/findresource/element/content?element_id=1224&session_id=&topic_id
http://www.moorlandschool.co.uk/earth/alkanes.htm


	Key words

trend in data (concept)

	Literacy opportunities


	Numeracy opportunities

( Graph plotting skills
	ICT objectives

( Use a simulation to investigate properties of chemicals without hazards



	How science works

( 2b collect data from secondary sources, including ICT sources

( 2a plan to test a scientific idea
	Key skills

( ICT – simulation and modelling

( Data handling – graph plotting and data extraction



	Cover lesson

The starter is not suitable as a cover, but the main and plenary activities are.

Alternatively/additionally use the Activity: ‘Is there a link between the size of the molecules in an 

alkane and its boiling point?’ on page 107 of the Student’s Book. 



	Assessment opportunities 

Assessment of data handling and graphing activity.




Lesson 6

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out about the functions of an oil refinery and fractional distillation as applied to a bubble cap tower.
	Starter

( Brainstorm ideas about the uses of crude oil and oil products.

( Brainstorm ideas that students have about the processing of crude oil to make fuels (recap lesson 2).

Main activity 

( Give a demonstration of fractional distillation of crude oil (use crude oil substitute and check CLEAPSS guidance).

( Show the Simulation: ‘Fractional distillation of crude oil’ from the Interactive Presentations CD-ROM again.

( Talk through the difference between the laboratory process and the industrial process.

Plenary

( Copy and complete the table of the properties of the fractions on page 110 of the Student’s Book.

( Relate observed properties to those in Table 6.3 on the same page.
	Most students will: 

( know about the different properties and uses of fractions in crude oil;

( know about the bubble cap fractionating column. 

Faster learners will be able to:

( understand the trend in properties of the fractions.



	Homework

Use the questions on page 109 in the Student’s Book.

	Resources required
( Fractional distillation demonstration equipment: electric heating mantle, round-bottomed flask, 

anti-bumping granules, fractionating column, condenser, thermometer and ground glass fitting, 

still head, water pipes and supply, test tubes for collecting condensate, clamp stands and mats

( The Fawley Refinery Virtual Tour at http://www.schoolscience.co.uk/petroleum/vv2/index.html, funded by Exxon Mobil
Websites: 

http://www.schoolscience.co.uk/content/4/chemistry/petroleum/knowl/4/2index.htm?refinery.html
http://www.hydrocarbons-technology.com/projects/panipat/


	Key words

refinery, fractions (crude oil), flammability, viscosity

	Literacy opportunities

Limited
	Numeracy opportunities

( Trends in boiling points of condensate
	ICT objectives

( Data logging of the change in temperature at the top of the fractionating column gives evidence for the changing fractions

	How science works

( 2c Work accurately and safely when collecting first-hand data

( Identify relationships between variables for fractions in crude oil
	Key skills

( Enquiry – asking questions, planning research



	Cover lesson

This is not suitable as a cover lesson.

Ask students to read Section 6.3 of the Student’s Book, and then to complete the questions on page 109.

Ask students to prepare for the Activity: ‘Rockville’ on pages 110–11 of the Student’s Book.



	Assessment opportunities 

Use answers to questions on page 109 of the Student’s Book to assess students consolidated understanding of alkanes.




Lesson 7

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out that fuels from crude oil vary greatly in their usefulness and suitability.
	Starter

( Ask students: ‘What makes a good fuel?’

Main activity 

( Use the Practical: ‘Burning alkanes to compare fractions’ from the e-Worksheets CD-ROM. Ask the students to construct a ‘pollution index’ of how well the fuel performs.

Plenary

( Discuss and plot trends in the properties of the fractions – relate them to molecular size.
	Most students will be able to: 

( describe how crude oil contains a range of materials, some of which are useful as fuels.

Faster learners will be able to: 

( relate the properties of the fraction and the size of their molecules to how well it burns and its usefulness as a fuel;

( understand the relation between carbon number, viscosity and flammability.



	Homework

( Complete an account of the practical work completed.

( Relate the information from the practical work to the Bunsfield Oil refinery fire in Dec 2005.

( See http://news.bbc.co.uk/2/hi/uk_news/4520430.stm and links from that page.



	Resources required
( Activity: ‘Burning alkanes to compare fractions’ on the e-Worksheets CD-ROM 

(see Teacher’s notes on the CD-ROM for list of equipment required)

Websites:

Kuwait oil fires http://www.elsevier.com/wps/find/bookdescription.cws_home/30325/description
Buncefield http://www.buncefield-oil-fire-hemel-hempstead.wingedfeet.co.uk/
And environmental impact http://sea.unep-wcmc.org/latenews/emergency/usinsk_pipeline_1994/fire.htm


	Key words

viscosity, flammability (and inflammability), carbon number (concept), smokiness, pollution

	Literacy opportunities

( Speaking and listening about what makes a good fuel
	Numeracy opportunities

Limited
	ICT objectives

( Use interactive animation – see cover lesson notes

( Possibly use spreadsheet to explore patterns and relate to number of carbon atoms

	How science works

( 2a, 2b, 2c, 2d  All practical and enquiry skills can be covered

( Identify trends in the properties of the fractions and relate these to a model

( 4a, 4b evaluate the impact on the environment of burning hydrocarbon fuels
	Key skills

( Enquiry – planning practical investigations, collecting data, safety, drawing conclusions



	Cover lesson

This is not suitable as a cover lesson as it is practical-based.
Use the Animation: ‘The fate of fossil fuels’ from the Interactive Presentations CD-ROM (see lesson 9). 

This animation illustrates how burning fossil fuels causes acid rain and global warming. It also shows how energy from fossil fuels is wasted and how people can have a direct impact on consumption in their homes.



	Assessment opportunities 

Practical and enquiry skills – can students do tasks/ practical competencies related to the investigation? 

Working safely practical skills assessment.




Lesson 8

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students evaluate the environmental and social consequences of oil refining in a locality.
	Starter

( Introduce the Activity: ‘Rockville’ on pages 110–111 of the Student’s Book.

Main activity 

( The Rockville activity will take a whole lesson.

See guidance on conducting role play activities available from the Association for Science Education www.ase.org.uk
Plenary

( Summarise the Rockville enquiry.


	Most students will be able to: 

( evaluate the social and economic advantages and disadvantages of producing and burning fuels based on crude oil.



	Homework

Students should create a poster or PowerPoint presentation to summarise the arguments in the Rockville activity.

	Resources required
( Teachers can make role-play briefing cards from the text in the textbook to make the activity more student friendly.

( Websites:

http://news.bbc.co.uk/2/hi/science/nature/4091535.stm
http://www.wwf.org.uk/core/wildlife/fs_0000000040.asp
Sea Empress websites:

http://www.yptenc.org.uk/docs/factsheets/env_facts/oil_pollution.html 

http://news.bbc.co.uk/1/hi/uk/253324.stm
http://www.itopf.com/effects.html


	Key words

air pollution, oil spill, NIMBY (not in my back yard) (concept) 



	Literacy opportunities

( This is an extended speaking and listening opportunity with scope for formal debating or role-play techniques

( Communication using ICT tools
	Numeracy opportunities

( Investigating the cost of environmental clean up
	ICT objectives

( Use ICT to make presentations in the role-play/ debate

	How science works

A very HSW centred lesson

( 4a Contemporary scientific developments and their benefits, drawbacks and risks

( 4b Consider how and why decisions about science and technology are made and about the social, economic and environmental effects of those decisions; evaluate the impact on the environment of burning hydrocarbon fuels; consider and evaluate the social, economic and environmental impacts of the uses of fuels.
	Key skills

( Reasoning – giving reasons for opinions, inferring, making decisions, making informed judgements



	Cover lesson

The role play/debate is probably not suitable as a cover lesson. 

The resources and websites (see resources section) can be used as a case study by students for an extended 

writing activity in which they present both ‘for’ and ‘against’ arguments and then present a student conclusion. 



	Assessment opportunities 

Assess ‘How science works’ capability from the outcomes of the debate.




Lesson 9

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out how burning fossil fuels, and the use of high-compression motor engines produce acidic pollution; and that the acid gases dissolve in clouds and fall as acid rain. They look at how to prevent the formation of acid rain, and ways to treat acid rain pollution.


	Starter

( Use pictures of the effects of acid rain pollution from a web search to stimulate concern about the effects of acid rain. 

Main activity 

( Use the Animation: ‘The fate of fossil fuels’ from the Interactive Presentations CD-ROM. This animation illustrates how burning fossil fuels causes acid rain and global warming. It also shows how energy from fossil fuels is wasted and how people can have a direct impact on consumption in their homes.

( Discuss flue gas desulfurisation, catalytic converters and low-sulfur diesel.

Plenary

( Ask students to make short statements of their opinions on the subject: ‘Can we live without our cars?’
	Most students will be able to: 

( understand that burning fuels are a source of sulfur dioxide, and the origin and effects of acid rain pollution;

( know that sulfur can be removed from fuels before they are burned, for example in vehicles. Sulfur dioxide can be removed from the waste gases after combustion, for example in power stations.
Faster learners will: 

( understand further the pH scale in relation to rainfall acidity;

( know about reducing the emissions of acid rain;

( know how to reduce the effects of acid rain at ground level.

	Homework

Use questions 11–17 on page 112 of the Student’s Book. Or find out from internet search how sulfur is removed from fuels

	Resources required
( Web search images in presentation – use Google images and search for acid rain. This will serve as a stimulus.

( Animation: ‘The fate of fossil fuels’ on the Interactive Presentations CD-ROM 

Websites:

http://www.ace.mmu.ac.uk/eae/
http://schools.ceh.ac.uk/basic/acidrain/acidrain1.htm
http://www.yptenc.org.uk/docs/factsheets/env_facts/acid_rain.html 

http://news.bbc.co.uk/2/hi/science/nature/2189151.stm plus links



	Key words

acid rain, sulfur dioxide, sulfuric acid, low-sulfur diesel, nitric acid

	Literacy opportunities

( Reading about acid rain pollution
	Numeracy opportunities

( pH values – pH is a logarithmic scale. An decrease of one in the scale means 10 times the acid concentration (not really required for Core).
	ICT objectives

( Interactive CD-ROM – use of animation and models

( Web links – use of internet



	How science works

( 3c Present information, develop an argument and draw a conclusion using scientific language.

( 4a Contemporary scientific developments and their benefits, drawbacks and risks; evaluate the impact on the environment of burning hydrocarbon fuels.
	Key skills

( Interactive CD-ROM – use of animation and models

( Web links – use of internet

( Information handling – making informed judgements 

( Using precise language – scientific terms



	Cover lesson

If the starter is omitted, this could be used as a cover lesson – particularly if there is access to the Web.

The Homework activity could be added to the cover lesson: questions 11–17 on page 112 of the Student’s Book.

	Assessment opportunities 

Assessment for learning: use the outcome of the answers to questions to assess the students’ conceptual grasp of the topic.




Lesson 10

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out about the environmental effects of acid rain.
	Starter

( Recap the effects of acid rain on tree and wildlife – students can do a Google images search to show examples. (See also starter in previous lesson outline.)

Main activity 

( Use the Practical investigation: ‘Acid rain and seedlings’ from the e-Worksheets CD-ROM. 

NB. This topic was used as a specimen ISA by AQA in their early specimen assessment material.

Plenary

( Initiate a class discussion over the continuing effects of acid rain. See the websites www.upd8.org.uk and http://news.bbc.co.uk/ for reports of recovery from acid rain pollution in Britain.


	Most students will be able to: 

( relate the acidity of rainfall to environmental effects particularly on organisms.

Faster learners will be able to: 

( identify the threshold level of pollution required to prevent any germination;

( relate pollution quantitatively to growth.



	Homework

( Students can complete an account of the practical investigation. 

( Students should complete an evaluation, and rewrite and improve the planning of the activity.



	Resources required
( Activity: ‘Acid rain and seedlings’ on the e-Worksheet CD-ROM

(see Teacher’s notes on the CD-ROM for list of equipment required)

Websites:

http://www.ace.mmu.ac.uk/Resources/Fact_Sheets/Key_Stage_4/Air_Pollution/15.html
http://schools.ceh.ac.uk/advanced/acidrain/pf-acidrain5.htm
http://www.chadevans.co.uk/asite/gcse/b04/ln/t02.html
http://users.aber.ac.uk/rmy3/acidrain.htm

	Key words

germination, pH of soil, growing medium (concept), categoric variable, continuous variable, controlled variable, anomalous, random errors (concept) 



	Literacy opportunities

( Practical account needs to be written
	Numeracy opportunities

( Random sampling of seedlings

( Graphs and data analysis in investigation
	ICT objectives

( Internet image search practice

( ICT can be used to present the outcomes of the investigation 



	How science works

( 2 a, 2b, 2c, 2d All aspects of practical and enquiry skills
	Key skills

( Practical and enquiry skills 

( Graphs and data analysis



	Cover lesson

This is a practical activity so is not suitable as a cover lesson.

Use the Activities: ‘Acid Rain’ and ‘PM10s’ on pages 113 and 114 of the Student’s Book. 

Alternatively investigate the issue by using the internet.

	Assessment opportunities 

An early specimen ISA from AQA was based on the effect of acid rain on seedlings.




Lesson 11

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students discover about the greenhouse effect, what gases cause global warming, particularly combustion products, and the consequences of climate change on the environment.


	Starter

( Look at the history of the climate change debate (see websites below).

Main activity

( Use the graph-plotting Activity: ‘Acid rain’ on page 113 of the Student’s Book.

Plenary 

( This can take up more time than normal, perhaps 25 minutes as main activity is quite short

(Work through the Student’s Book pages 112–114.)

Look at websites below, as a class or individually.

Have a discussion on the origins and effects of climate change.
	Most students will be able to: 

( recognise and relate the effects of climate change to human activity;

( relate the effects of climate change to damage to the environment.

Faster learners will be able to: 

( deduce underlying patterns in data, make decisions about what is a human effect and what are natural climate cycles;

( extrapolate future climate conditions from data, engage in the climate change debate.



	Homework

Use the ‘Acid rain’ poster activity (question 18) on page 112 of the Student’s Book.

	Resources required
Websites:

Greenhouse effect http://www.guardian.co.uk/globalwarming/graphic/0,7367,397352,00.html
http://schools.ceh.ac.uk/basic/greenhouse/greenhouse1.htm for foundation tier

http://schools.ceh.ac.uk/basic/greenhouse/greenhouse1.htm for higher tier

http://www.newscientist.com/channel/earth/climate-change/


	Key words

greenhouse effect, climate change, global warming, global dimming, PM10s, fossil fuels



	Literacy opportunities

( Speaking and listening – plenary discussion about effects of climate change
	Numeracy opportunities

( Graph plotting activities – data analysis skills and extrapolation
	ICT objectives

( Searching and using the internet – see websites



	How science works

( 1c How explanations of many phenomena may be developed using scientific theories, models and ideas.

( 4a Contemporary scientific developments and their benefits, drawbacks and risks

( 4b Consider how and why decisions about science and technology are made and about the social, economic and environmental effects of those decisions; evaluate the impact on the environment of burning hydrocarbon fuels; consider and evaluate the social, economic and environmental impacts of the uses of fuels.
	Key skills

( Graph plotting activities – data analysis skills

( Display of graphical data, prediction of future climate patterns



	Cover lesson

This is very suitable as a cover lesson (omit starter).



	Assessment opportunities 

Data analysis skills can be assessed from outcomes of graph activity.




Lesson 12

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out about PM10 sub-micron particles, how they are formed and their adverse effects on health.
	Starter

( Set the context by explaining exactly what PM10s are and their effect on lungs. Go on to explain why they are more dangerous than other sizes of particles. Explain the origin of most PM10s (incomplete combustion of diesel fuel). 

Main activity 

( Use the Activity: ‘PM10s’ on page 114 of the Student’s Book.

Plenary

( Return to the climate change debate from the previous lesson plan to assess the effect of PM10s on the problem (global dimming). Debate or role play on climate change (see www.upd8.org.uk).


	Most students will be able to: 

( know that carbon dioxide causes global warming, and particles cause global dimming;

( evaluate the social, environmental and economic effects of using fossil/carbon based fuels.

Faster learners will be able to: 

( deduce underlying patterns in data, make decisions about what is a human effect and what are natural climate cycles;

( extrapolate future climate conditions from data, engage in the climate change debate.



	Homework

Write a report, or a presentation or make a poster as an outcome of the climate change debate and discussion carried out in the plenary sessions of the last two lessons.

	Resources required
Websites:

Climate change http://www.bbc.co.uk/sn/hottopics/climatechange/
http://www.defra.gov.uk/environment/climatechange/
http://www.newscientist.com/channel/earth/climate-change
http://www.foe.co.uk/campaigns/climate/
http://www.g8.gov.uk/servlet/Front?pagename=OpenMarket/Xcelerate/ShowPage&c=Page&cid=1094235520309

	Key words

climate change, greenhouse effect, global warming, PM10s, global dimming, acid rain, sulfur dioxide, sulfuric acid, low-sulfur diesel, 

high compression, NOx (nitrogen oxides), fossil fuels, sea level rise, energetic weather systems, hurricanes



	Literacy opportunities

( Report or presentation Homework activity
	Numeracy opportunities

( Data handling skills from looking at data such as sea level rise
	ICT objectives

( Use of internet to select reliable sources for reference

	How science works

( 1c How explanations of many phenomena can be developed using scientific theories, models and ideas

( 4b Consider why decisions about science and technology are made, including those that raise ethical issues, and the social, economic and environmental effects of such decisions
	Key skills

( Graph skills

( Finding relevant information 

( Comparing and selecting information

( Analysing information

( Data handling



	Cover lesson

The PM10s activity is suitable as a cover lesson. Could combine this with website work.



	Assessment opportunities 

Assessment for learning – outcome of PM10s graph activity. Climate change will probably be a topic in exam questions.




Lesson 1

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate how hydrocarbons can be cracked to produce smaller more useful molecules, and how viscosity relates to molecular size and shape.


	Starter

( Make a ‘molymod’ model of a long chain hydrocarbon. Ask students: ‘What do you get if you break it up?’
Main activity 

( Use the diagram completion and labelling Activity: ‘Cat cracker’ from the e-Worksheets CD-ROM, to introduce the theory of how a catalytic cracker needs a high temperature but a low pressure to work properly. 

( Discuss what the role of the catalyst is.

Plenary

( Recap all the learning so far about organic carbon compounds.


	Most students will: 

( know the difference in properties of different fractions of crude oil;

( understand how cracking works;

( know that less useful hydrocarbons can be turned into more useful materials by cracking;

( understand how viscosity relates to molecular size and shape;

( understand the concept of cracking;

( know a catalytic cracker is part of a large chemical plant called an oil refinery.

Faster learners will be able to: 

( predict the products of cracking hydrocarbons;

( understand the role that cracking plays in balancing the output of the oil industry to demand for fuels.



	Homework

Students complete questions 22–28 on page 115 of the Student’s Book.

	Resources required
( Diagram completion, Activity: ‘Cat cracker’ on the e-Worksheets CD-ROM (plus scissors, sticky tape or glue, A3 paper)

Website:

There is a good Cat cracker animation on

http://www.schoolscience.co.uk/content/4/chemistry/petroleum/knowl/4/flash/cracking.htm
Websites: 

http://www.schoolscience.co.uk/content/4/chemistry/petroleum/knowl/4/flash/cracking.htm
http://www.chemguide.co.uk/organicprops/alkanes/cracking.html
http://www.uyseg.org/catalysis/petrol/petrol2.htm
http://www.schoolscience.co.uk/content/4/chemistry/fossils/p9.html

	Key words

cracking, catalyst, light and heavy fractions, zeolite crystals, regenerator, fractionating tower, carbon–carbon double bond

	Literacy opportunities

Limited
	Numeracy opportunities

( There is a numerical relationship between the molecule and the products from cracking. Apply accountancy principles
	ICT objectives

• Use Cat cracker animation (see website reference above)

	How science works

( 1b Interpretation of data provides evidence to test ideas and develop theories
	Key skills

( Sorting and sequencing information 

( Modelling a process using an animation, concrete modelling of particle analogue



	Cover lesson

This lesson is suitable as a cover lesson, leaving out starter and plenary; the main activity is quite lengthy.

Also ask students to complete the questions on page 115 of the Student’s Book.



	Assessment opportunities 

Assess outcomes of questions for science knowledge and understanding.




Lesson 14

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out about single and double carbon–carbon bonds, that an alkene is a hydrocarbon with one double carbon–carbon bond in its skeleton, and that the double bond is a more reactive part of the molecule.


	Starter

( Recap the homologous series idea for alkanes.

Main activity 

( Work through Section 6.6 of the Student’s Book so that students appreciate the formation of a carbon–carbon double bond; emphasise how it is different from a single bond.

( Use molymod modelling to show a double bond in a hydrocarbon series.

Plenary

( Student’s answer questions 29 and 30 on page 117 of the Student’s Book.


	Most students will be able to: 

( generalise about the reactions of alkanes and their possible chemical reactions.

Faster learners will be able to:

( understand the difference between a single and double carbon–carbon bond and how this leads to a difference in reactivity.



	Homework

None

	Resources required
( Molymod molecular modelling kits

	Key words

alkane, alkene, carbon–carbon double bond



	Literacy opportunities

Limited
	Numeracy opportunities

( Understand the general formula for alkenes
	ICT objectives

( Molecular modelling animations e.g.

 http://schools.matter.org.uk/alkene.htm

	How science works

( 3a Recall, analyse and interpret scientific information
	Key skills

( Using modelling activities (content-based lesson)



	Cover lesson

This plan could possibly be used as a cover lesson. But an alternative is to set reading about Spirit Fuel 

on pages 117–18 of the Student’s Book, with the questions 31–37 on page 119 and a paper answer to the 

tasks in the activity: ‘Spirit Fuel factory’ on page 119.

	Assessment opportunities 

These are new concepts so there is little assessment opportunity.




Lesson 15

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students discover how an alkene decolourises bromine or iodine water.


	Starter

( Brainstorm about planning activities generally.

Main activity 

( Demonstrate how to test an alkene by decolourising bromine or iodine water. Use cyclohexene or similar liquid alkene.

( Model the reaction using a molymod kit as in the textbook.

( Demonstrate the thermal cracking of liquid paraffin. Show that the vapour produced is an unsaturated hydrocarbon.

Plenary

( Write word and formulae equations. 

( Generalise to a rule for any halogen with any alkene.
	Most students will: 

( know how to test a compound for a carbon–carbon double bond;

( know how to plan an experiment.

Faster learners will be able to: 

( write structural equations for the reaction;

( explain thermal cracking of liquid paraffin to produce ethane.

	Homework

Students do a web search and quest – what is ‘vinyl’ and why is it called that?

	Resources required
( Equipment to test for an unsaturated alkene

( Equipment to thermally crack liquid paraffin over hot porcelain or porous pot.

Websites:

http://schools.matter.org.uk/alkene.htm
http://www.chemguide.co.uk/organicprops/alkenemenu.html
http://www.wpbschoolhouse.btinternet.co.uk/page06/AlkeneStructure.htm


	Key words

alkane, alkene, carbon–carbon double bond, thermal cracking, decolourising, bromine water, iodine water



	Literacy opportunities

Limited
	Numeracy opportunities

( Some opportunity in writing balanced equations
	ICT objectives

( Use of the internet

( Use of animations



	How science works

( 2a, 2b, 2c  This lesson covers several of the practical and enquiry skills.
	Key skills

( Practical enquiry skills – focus on planning



	Cover lesson

This is a demonstration/practical activity and so is not suitable for a cover lesson. 



	Assessment opportunities 

Assess knowledge and understanding of testing for an alkene and writing structural equations.




Lesson 16

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out that ethanol can be used as a fuel, that ethanol has advantages as a fuel compared with petrol, that there are two different methods for preparing ethanol fuel, and that the catalytic addition of steam to ethene makes ethanol.


	Starter

( Question students about petrol/crude oil running out – what have students heard from news stories? The need for alternative fuels.

( Use Student Book page 117 to introduce ethanol.

( Brainstorm the criteria for the practical activity.

Main activity 

( Use the Practical/investigation: ‘Comparing fuels’ from the e-Worksheets CD-ROM.

Plenary

( Complete the results from the practical activity.
	Most students will be able to: 

( evaluate a range of fuels for their economic, social and environmental impacts;

( evaluate developments in the production and uses of better fuels, for example ethanol.
Faster learners will be able to:

( plan an investigation to compare and evaluate different liquid fuels for a range of factors.



	Homework

Students write up the practical activity – and process results to yield a conclusion.

	Resources required
( Practical /investigation: ‘Comparing fuels’ from the e-Worksheets CD-ROM

(see Teacher’s notes on the CD-ROM for list of equipment required)

Websites:

http://news.bbc.co.uk/1/hi/business/4603272.stm
http://www.chemguide.co.uk/organicprops/alcohols/manufacture.html


	Key words

spirit burner, ethanol fuel, energy transferred

	Literacy opportunities

( Factual writing of an account of the practical work – Homework
	Numeracy opportunities

( The practical involves data processing and some calculations
	ICT objectives

( Data logging of the temperature rise of the water is possible

	How science works

( 2a, 2b, 2c, 2d All practical and enquiry skills are practised in this investigation.

( 4a, 4b Students consider and evaluate the social, economic and environmental impacts of the use of a range of fuels.
	Key skills

( Practical and enquiry skills

( Calculation 

( Evaluation



	Cover lesson

This is a practical lesson and so is not suitable as a cover lesson.



	Assessment opportunities 

There is opportunity to assess basic practical skills for AQA internal assessments.




Lesson 17

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students investigate the principles of fermentation to produce ethanol from sugars, find out that enzymes can convert starch into sugars, and understand the term ‘carbon neutral’.
	Starter

( Ask students: ‘How is alcohol in drinks made?’

Main activity 

( Demonstrate fermentation (have a second fermentation set up and going for at least a week beforehand to yield ethanol) and also demonstrate fractional distillation of water plus ethanol to yield ethanol. Show that the spirit burns with a clean pale blue flame.

( Work through Section 6.7 in the Student’s Book. Emphasise the two different methods for producing ethanol fuel – one renewable the other uses fossil fuels as a source.

Use the questions on page 119 of the Student’s Book.

Plenary

( Recap on the two methods – write equations.

Briefly discuss fuels of the future (this is revisited at the end of Chapter 7).
	Most students will be able to: 

( describe that ethene can be reacted with steam in the presence of a catalyst to produce ethanol;
( consider and evaluate the advantages and disadvantages of making ethanol from renewable and non-renewable sources;

( evaluate developments in the production and uses of better fuels, for example ethanol.
Faster learners will be able to: 

( understand the two different methods for producing ethanol fuel;

( compare and evaluate the methods.



	Homework

Use the Activity: ‘Spirit fuel factory’ on page 119 of the Student’s Book.

	Resources required
( Sugar, brewers or bakers yeast, large flask, cotton wool bung or fermentation trap (for fermentations)

( Fractional distillation apparatus, rock wool to absorb ethanol for burning demo.

Websites:

http://news.bbc.co.uk/1/hi/business/4603272.stm
http://www.chemguide.co.uk/organicprops/alcohols/manufacture.html


	Key words

ethanol, alcohol (+ concept of series), fermentation, yeast, enzyme, fractional distillation, ethene, carbon-neutral



	Literacy opportunities

( Writing about the different options – Spirit fuel factory activity
	Numeracy opportunities

Limited
	ICT objectives

( Use ICT to present the plan as the outcome of the Spirit fuel factory activity

	How science works

( 4a Contemporary scientific and technological developments 

( 4b How and why decisions about science are made, and social, economic and environmental effects
	Key skills

( Evaluation – comparing production methods

( Problem solving – spirit fuel factory activity



	Cover lesson

This is a practical demonstration and so is not suitable as a cover lesson.



	Assessment opportunities 

This is new content so there are limited opportunities. Assess answers to questions for knowledge and understanding.

Assess outcomes of Spirit fuel factory activity. 


Lesson 18

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out that polymers have a range of useful properties, evaluate the uses of crude oil as a fuel and as a chemical to manufacture other materials, and discover that alkenes can be polymerised to make new materials known as polymers, and that some polymers can be recycled easily.


	Starter

( Assemble a pile of plastic material. Discuss items at random, for example, a ruler, comb, video cassette, or washing-up bowl. Ask students: ‘What would these be made of if we didn’t have plastics?’

Main activity 

( Use molymod models to make polythene and polypropene. 

( Work on equations to understand the polymerisation process.

( Use the questions in the Activity: ‘Contents of your dustbin’ from page 123 of the Student’s Book.

Plenary

• Discuss definitions of the words ‘monomer’, ‘polymer’ and ‘plastic’.
	Most students will be able to: 

( understand that polymers are useful materials with many applications; 

( understand that polymers can be made from carbon compounds with a C–C double bond;

( understand how polymer molecules can be made from joining together monomers.

Faster learners will be able to: 

( understand that the properties of the monomer will effect the polymer’s properties.



	Homework

Use the Homework: ‘Recycling plastics’ from the e-Worksheets CD-ROM.

	Resources required
( Molymod kits for modelling plastics molecules

( Calculators and graph paper

( Homework: ‘Recycling plastics’ on the e-Worksheets CD-ROM

Websites: 

http://www.bpf.co.uk/bpfindustry/An_Introduction_to_Plastics.cfm
History of plastics http://www.bpf.co.uk/bpfindustry/History_of_Plastics.cfm
http://www.schoolscience.co.uk/content/4/chemistry/petroleum/knowl/4/2index.htm?polymers.html
http://www.kids.union.edu/makingPolymers.htm


	Key words

plastic, monomer, polymer, polymerisation, double bond, ethene, polyethene, propene, polypropene



	Literacy opportunities


	Numeracy opportunities

( Working with percentages etc. in the Activity: ‘Recycling plastics’
	ICT objectives

( Using the internet – websites listed above

	How science works

( 1b Interpretation of data

( 1c How explanations have been developed using scientific theories, models and ideas
	Key skills

( Thinking skills - Modelling molecules – molymod 

( Data handling – Activity: ‘Recycling plastics’



	Cover lesson

Could be used as a cover lesson if the molymod work was omitted.



	Assessment opportunities 

Assess knowledge and understanding using answers to questions.




Lesson 19

	Lesson objectives
	Suggested teaching activities
	Differentiated learning outcomes

	Students find out that most polymers are not biodegradable, and about the development of polymer materials.


	Starter

( Skim the Student’s Book contents on pages 124–125; discuss what ‘smart materials’ might be.

Main activity 

( Use the Practical/investigation: ‘Making slime’ from the e-Worksheets CD-ROM.

( Use the Activity: ‘Biodegradable plastics’ from the e-Worksheets CD-ROM.

Plenary

( Recap the content of Student’s Book Section 6.8 and answer questions 38–41on page 121.


	Most students will be able to: 

( understand that polymers have many useful applications and new uses;

( understand that new materials are constantly being developed.

Faster learners will be able to: 

( understand how crosslinking alters the properties of polymers.



	Homework

Use the Activity: ‘Biodegradable plastics’ from the e-Worksheets CD-ROM.

	Resources required
( Practical/investigation: ‘Making slime’ from the e-Worksheets CD-ROM (see Teacher’s notes on the CD-ROM for list of equipment required)

( Activity: ‘Biodegradable plastics’ from the e-Worksheets CD-ROM

( Activity: ‘Nylon’ from the e-Worksheets CD-ROM



	Key words

monomer, polymer, polymerisation, double bond, crosslinking, biodegradable, recycling, nylon 



	Literacy opportunities

( Activity (comprehension activity): ‘Nylon’ from the e-Worksheets CD-ROM
	Numeracy opportunities

( Practical work and recycling plastics involves some use of number
	ICT objectives

( 

	How science works

( 2a, 2b, 2c, 2d In practical work

( 4a Use of contemporary science – risks
	Key skills

( All practical and investigative skills

( Information handling – evaluation



	Cover lesson

This is a practical lesson and so is not suitable for a cover lesson. 

Use:

( Activity: ‘Biodegradable plastics’ from the e-Worksheets CD-ROM

( Activity: ‘Nylon’ from the e-Worksheets CD-ROM



	Assessment opportunities 

Use exam questions at the end of the chapter or e-Worksheets to test consolidated knowledge and understanding.




