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Introduction

Background

A new structure of assessment for A Level has been introduced, for first teaching from September 2008. Some of the changes include:

· The introduction of stretch and challenge (including the new A* grade at A2) – to ensure that every young person has the opportunity to reach their full potential;
· The reduction or removal of coursework components for many qualifications – to lessen the volume of marking for teachers;
· A reduction in the number of units for many qualifications – to lessen the amount of assessment for learners;
· Amendments to the content of specifications – to ensure that content is up-to-date and relevant.

OCR has produced an overview document, which summarises the changes to Chemistry. This can be found at www.ocr.org.uk, along with the new specification.
In order to help you plan effectively for the implementation of the new specification we have produced this Scheme of Work for Chemistry B (Salters). These Support Materials are designed for guidance only and play a secondary role to the Specification.  
Our Ethos

All our Support Materials were produced ‘by teachers for teachers’ in order to capture real life current teaching practices and they are based around OCR’s revised specifications. The aim is for the support materials to inspire teachers and facilitate different ideas and teaching practices.
In some cases, where the Support Materials have been produced by an active teacher, the centre logo can be seen in the top right hand corner

Each Scheme of Work is provided in:

· PDF format – for immediate use;
· 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 provides 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.
Introduction to Salters Advanced Chemistry Course Materials Available from Heinemann

The Salters Advanced Chemistry course for AS and A2 is made up of 13 teaching modules. Chemical Storylines AS forms the backbone of the five AS teaching modules. There is a separate book of Chemical Ideas, and a Support Pack containing activities to accompany the AS teaching modules.

Each teaching module is driven by the storyline. You work through each storyline, making ‘excursions’ to activities and chemical ideas at appropriate points.

The storylines are broken down into numbered sections. You will find that there are assignments at intervals. These are designed to help you through each storyline and check your understanding, and they are best done as you go along. 

From AS Chemical Storylines (ISBN: 9780435631475)
How this scheme fits into the academic year

This scheme of work should be read in conjunction with three other documents:

· OCR Chemistry B (Salters) Support Material F331 Chemistry for Life;

· Practical Skills Handbook: available via OCR Interchange https://interchange.ocr.org.uk and at www.ocr.org.uk;

· The Specification, OCR Advanced Subsidiary GCE in Chemistry B (Salters): H035: available via www.ocr.org.uk
The number of teaching hours contained within this scheme should not be taken as the absolute number required for delivering this course. The times indicated below are given for guidance only, to allow teachers to plan how this course will fit into the educational year for their school. It must be noted that the two schemes of work to support the Chemistry B (Salters) Specification do not contain time for review of homework, assignments or end of module tests, all of which are essential for effective teaching and learning.

The teaching hours suggested by the schemes of work are as follows:

F331 Chemistry for Life: Total 50 suggested teaching hours

· Elements of Life

24

· Developing Fuels

26
F332 Chemistry of Natural Resources: Total 75 suggested teaching hours

· Elements from the Sea
36

· The Atmosphere

25

· Polymer Revolution

14
F333 Chemistry in Practice: Total 10 suggested teaching hours

· Skill I for this unit can be assessed during lesson activities within this scheme of work

· Skills II to V must be assessed using OCR supplied Tasks and Mark Schemes under supervised conditions as specified in the Practical Skills Handbook for the course (the Tasks are only available from OCR’s secure extranet, Interchange – see the Specification and Handbook for more details). Whilst only one mark (the best) needs to be submitted for each Skill area, some candidates may need to attempt more than one Task (a total of three Tasks are offered by OCR in each skill area, Skills II to V). Tasks must not be returned to candidates. Tasks remain confidential question paper items for the lifetime of the specification.
As with all Advanced Subsidiary GCE qualifications, the Guided Learning Hours for this Specification are 180. This should include lesson time and directed study. The schemes of work provided in the Support Material for this Specification do not identify how this directed time should be spent. Individual teachers must account for this in their planning and ensure that students receive the full Guided Learning Hours for this Specification.

Delivery of F333 – Chemistry in Practice

To enable students to achieve their maximum potential in this unit it is recommended that teachers fully familiarise themselves with the Practical Skills Handbook (available from www.ocr.org.uk). At the start of each academic year, centres should review the current Tasks from Interchange (a Getting Started file is supplied on Interchange summarising the Tasks available for the current assessment period and, from 2009, what areas of the specification should have been taught before attempting the Task with candidates. Tasks are posted on 1 June each year and are valid for assessment use from 1 June until 14 May of the following year. From 2009, Mark Schemes are available from 1 September each year). This will allow teachers to plan the point in their teaching where they should break to carry out an appropriate Task. Teachers should aim to assess Skills II to V immediately after the appropriate theory has been taught. All Tasks should be trialled by teachers before they are carried out by candidates, check the Practical Skills Handbook for further details, and Interchange should be checked to ensure no updates for Tasks have been posted. OCR offer a free e-mail updates service to notify centres if changes are made to information on Interchange and it is recommended that all centres register for this service, details are given in the Practical Skills Handbook and on Interchange.
A Guided Tour through the Scheme of Work

 SHAPE  \* MERGEFORMAT 



	GCE Chemistry B (Salters): H035. F332 Chemistry of Natural

                                                                         Resources

	Suggested teaching time
	9 hours
	Topic
	Story ES 1 Why is the sea so salty? A story of smokers and solutions
Story ES 2 The lowest point on Earth

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	Specification Statements & Points to note

	1 + 2
and (3)
	The extra time will be required for weaker students to revisit moles in solution if covered in EL or to introduce the topic from the beginning if omitted earlier in the course

· Read through STORY ES1 p49-50.
· Carry out some simple test tube precipitation reactions of Fe2+(aq), Fe3+(aq) and Cu2+(aq) with NaOH(aq). Get students to write equations for the reactions they observe. Finally get them to write ionic equations for these reactions. This should be revision from GCSE
· Use IDEAS 5.1 p85-86 ‘Ionic equations’ to reinforce the ideas from the practical
· Use table 1 and STORY ES2 p51 ‘The lowest point on Earth’ as a ‘lead’ into discussing concentration. Bromine is extracted from the Dead Sea because the concentration is high enough
· IDEAS 1.5 ‘Concentration of solutions’ using end of section Qs 1-8 to assess understanding.
	· For students whose GCSE study of moles was brief (foundation tier etc.) it will be extremely useful for them to work through the book ‘Moles: A survivors guide for GCSE chemistry’ by Keith Brown 
· [image: image2.png]http://media.rsc.org/Microscale%20chemistry/Microscale%2014.pdf The microscale version of these precipitation reactions works well

· http://www.docbrown.info/page04/4_73calcs11msc.htm randomised questions on solution preparation and calculations


	Candidates should be able to:
· Write and interpret any balanced chemical equations required, including ionic equations
· Use the concept of amount of substance to perform calculations involving concentrations of solutions


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	Specification Statements & Points to note

	4 
	· Go back to table 1 STORY ES2 p51. Pose the question why do different ions have different charges?

· [image: image3.png]


Use the diagnostic tool available at http://media.rsc.org/Misconceptions/Miscon%20Ionisation.pdf to identify misconceptions from GCSE

· Extend the GCSE type answers to ionisation enthalpy using IDEAS 2.5 ‘Atoms and ions’ including end of section Qs

· Now that students have learnt why ions have charges, use IDEAS 3.1 p42-43 ‘Writing chemical formulae’ to extend this lesson. End of section Qs 10-11 are relevant
	· Use the electronic periodic table data book at http://www.rsc.org/education/teachers/learnnet/ptdata/welcome.htm to explore trends in ionisation enthalpy

· [image: image4.jpg]


[image: image5.jpg]


Students can be given definition of 1st Ionisation energy and data of 1st IE’s of a series of elements and can develop ideas as to factors affecting size of the 1st I.E
· [image: image6.jpg]


Students can plot graphs of successive IE’s of elements and analyse successive ionisation energy data to show evidence of main shells and sub-shells 

	Candidates should be able to:

· Recall the meaning of the term ionisation enthalpy, write equations for the successive ionisations of an element, and explain periodic and group trends in the properties of elements in terms of ionisation enthalpy
· Recall the names and formulae of NO3–, SO42–, CO32–, OH–, NH4+, HCO3–; write formulae for compounds formed between these ions and other given anions and cations
· Recall the relationship between the position of an element in the Periodic Table and the charge on its ion

	5 + (6)
	The questions accompanying ACT ES2.2 are very valuable. The extra lesson suggested here is to allow the questions  to be completed and discussed in class rather than as homework
· Use ACT ES 2.1 ‘Writing the formulae of ionic compounds’ to review the material from last lesson

· Discuss the structure of ionic compounds and what might happen when they dissolve in water

· [image: image7.png]


Students do ACT ES2.2 ‘Solutions of ions’. 

	· RSC Ionic Bonding True and false worksheets from ‘Chemical misconceptions – prevention, diagnosis and cure’
· http://www.digitalillusions.ca/applewoodscience/LessonsOnLiine/Chemistry/SCH3U0/nomenclature/crossoverrule.html could be used as quick revision

	Candidates should be able to:

· Recall the names and formulae of NO3–, SO42–, CO32–, OH–, NH4+, HCO3–; write formulae for compounds formed between these ions and other given anions and cations
· Describe the structure of an ionic lattice and be able to draw the structure of compounds that have the sodium chloride lattice
· Write and interpret any balanced chemical equations required, including ionic equations
· Carry out qualitative experiments using test-tubes


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	Specification Statements & Points to note

	7
	· Review ACT ES2.2 and discuss IDEAS 5.1 p84-85 ‘Structure and properties’. Students have not worked through all of this section and should attempt the end of section Qs to consolidate ideas

· Read STORY ES2 p52 ‘Bromine from sea water’ before attempting ASS 2 (STORY p 53)

· The remainder of this lesson can be used to review materials from IDEAS 1.2, 1.3 and 1.4 as indicated if problems arise with ASS 2
	· http://media.rsc.org/Microscale%20chemistry/Microscale%2035.pdf is an interesting experiment looking at chlorine concentrations in sea water

· http://www.docbrown.info/page04/4_73calcs09mvg.htm gives information and links to quizzes involving gas volume calculations
	Candidates should be able to:

· Recall the names and formulae of NO3–, SO42–, CO32–, OH–, NH4+, HCO3–; write formulae for compounds formed between these ions and other given anions and cations
· Describe the structure of an ionic lattice and be able to draw the structure of compounds that have the sodium chloride lattice
· Write and interpret any balanced chemical equations required, including ionic equations
· Use the concept of amount of substance to perform calculations involving: masses of reagents and volumes of gases 

	8
	· Begin this lesson with a review of oxidation and reduction at the level covered at GCSE

· Introduce IDEAS 9.1 ‘Oxidation and reduction’. Discuss, giving notes which include correct worked examples

· Begin to work through the relevant end of section Qs
	· http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animationsindex.htm has some good animations of redox processes

· Students can carry out reactions of metals with acids (HCl and H2SO4) and Mg with oxygen to determine formula of magnesium oxide and write balanced equations for the observed reactions
· Thermite reaction demonstration 

· Reaction of Zn with copper(II) sulfate and a series of other metals and ionic solutions. The reactions can then be described in terms of electron transfer
· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/RedoxReactions.ppt#256,1,Redox Reactions. Redox presentation written by an experienced Salters teacher

	Candidates should be able to:

· Calculate the oxidation state of specified atoms in formulae (including ions) and explain which species have been oxidised and which reduced in a redox reaction
· Use systematic nomenclature to name inorganic compounds
· Describe redox reactions of s- and p-block elements and their compounds in terms of electron transfer, using half-equations to represent the oxidation and reduction reactions, and defining oxidation and reduction as loss and gain of electrons


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	Specification Statements & Points to note

	9
	· Continue to work through IDEAS 9.1
· ASS 3 (STORY p53) is a good way to link oxidation and reduction directly to the Story

· Quickly review IDEAS 11.1 ‘Periodicity’ which was taught in UNIT F331. Link back to lesson 2, that the usual charge on an ion is linked to its group in the periodic table

· Discuss GCSE ideas of electron configuration as an introduction to IDEAS 2.4 ‘Electronic structure: sub shells and orbitals

· Complete end of section Qs and review understanding
	· http://www.rsc.org/education/teachers/learnnet/ptdata/table/index.htm can be used to help students visualise the different energy levels

· The interactive table could also be used by students to revise periodicity by producing a presentation about periodic properties
	Candidates should be able to:

· Recall that the Periodic Table lists elements in order of atomic (proton) number and groups elements together according to their common properties; recall the classification of elements into s-, p- and d-blocks
· Use conventions for representing the distribution of electrons in atomic orbitals (no treatment of the shapes of atomic orbitals is expected)

· Work out the electronic configuration of atoms from hydrogen to krypton, and the outer sub-shell structures of other main group elements, in terms of main energy levels and s-, p- and d-atomic orbitals and the elements’ positions in the Periodic Table
· Recall and explain the relationship between the position of an element in the Periodic Table and the charge on its ion


	Suggested teaching time
	6 hours
	Topic
	Story ES 3 An industrial case study- how best to manufacture chlorine?

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &
              Points to note

	10 + (11)
	Ideally students should be given the opportunity to visit an appropriate industrial site as part of their studies. They can gain the knowledge required by use of IDEAS and a case study, an industrial visit will be more beneficial in allowing them to put these ideas into context. The extra lesson here allows for such a visit

· Read STORY ES3 p53 ’An industrial case study- how best to manufacture chlorine?’ as an introduction to chemical production

· Briefly explain the concepts of batch and continuous production, using bread making as an example. Students should discuss advantages and disadvantages of each method
· Read through IDEAS 15.1 ‘The operation of a chemical manufacturing process’

· Show powerpoint from Salters web site comparing batch and continuous processes for lime manufacture http://www.york.ac.uk/org/seg/salters/chemistry/DIY/Paul_Luton/lime%20for%20VCI.ppt 

	
	Candidates should be able to:

· Use given information to compare different methods of manufacturing chemicals industrially, in terms of batch versus continuous process


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	12 + 13
	· Students work independently through the ‘Ultramarine’ virtual visit on the Salters web site. http://www.york.ac.uk/org/seg/salters/chemistry/  

They should refer to IDEAS Chapter 15 whilst completing the task. Sections to be covered include 15.2 ‘Raw materials’, 15.3 ‘Costs and efficiency’, 15.4 ‘Plant location’, 15.5 ‘Health and safety’ and 15.6 ‘Waste disposal’ 

· Students to develop their communication skills by making their own notes from IDEAS 15.2 ‘Raw materials’ through to IDEAS 15.6 ‘Waste disposal’. This material will largely be assessed through application rather than recall so the note taking style must be considered. For example, they could be given a word limit of 50 words per section or the task of simplifying each section into 3 key points


	
	Candidates should be able to:

· Use given information to compare different methods of manufacturing chemicals industrially, in terms of siting the plant, cost of process and raw materials, waste disposal, safety

	14
	· Consolidate the study of IDEAS 15.2-15.6 by completion of the end of section Qs. Students could be encouraged to initially do this using only the notes they made in the previous lesson in order to self-evaluate their note taking skills. Alternatively, they could take part in peer evaluation by initially using another students notes

· Go through the answers to the end of section Qs in detail


	
	Candidates should be able to:

· Use given information to compare different methods of manufacturing chemicals industrially, in terms of siting the plant, cost of process and raw materials, waste disposal, safety


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	15
	· Work through STORY ES3 ‘An industrial case study- how best to manufacture chlorine?’
· Review the work on redox by discussing the electrolysis half-equations involved
· Use ASS 4 (STORY p54) and ASS 5 (STORY p55) to bring together the material from several recent topics
	· http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animationsindex.htm has some good animations of redox processes

· http://myweb.tiscali.co.uk/chemteach/swf/electrolysis1.swf has a simple animation which can be used to refresh students electrolysis knowledge from GCSE

	Candidates should be able to:

· Describe and write half-equations for the redox changes which take place at the electrodes on electrolysis of aqueous halide solutions

· Use the concept of amount of substance to perform calculations involving: masses of reagents and interpret any balanced chemical equations required, including ionic equations

· Use given information to compare different methods of manufacturing chemicals industrially, in terms of siting the plant, cost of process and raw materials, waste disposal, safety



	Suggested teaching time
	10 hours
	Topic
	Story ES 4 From atomic bombs to safer drinking water

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	16 + (17)
	Allowing the second lesson here gives the opportunity to focus more closely on appropriate titration technique. In particular the use of dilution to generate more appropriate titration results when necessary

· Read through the introduction to STORY ES4 p55-56 ‘From safer water to cleaner clothes’. Begin to construct a table listing the uses of the halogens and the risks associated with their use. At this point, complete only the  information for chlorine

· Titration experiment to measure chlorine concentrations: ACT ES4.1 ‘Which is the most cost-effective brand of bleach?’ Focus on correct titration procedure and correct calculations
	· http://www.docbrown.info/page04/4_73calcs12vct.htm notes and questions to practise titration calculations
	Candidates should be able to:

· Explain the risks associated with the storage and transport of the halogens (fluorine to iodine)

· Recall and describe some uses of halogen compounds which must be weighed against these risks, including:
fluorine – making PTFE, HCFCs, in toothpaste,
chlorine – making PVC, bleach,
bromine – medicines, flame retardants,
iodine – medicines, human nutrient

· Use the concept of amount of substance to perform calculations involving concentrations of solutions

· Carry out a titration

· Collaborate with other students in solving a problem


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	18 + 19

and (20)
	The extra lesson may be needed here if PR has not already been studied

· Teacher demonstration of ACT ES4.2 ‘What do the halogens look like?’

· Students to use their knowledge from GCSE and AS so far to try to explain observations

· Briefly review the types of bonds covered so far: covalent, ionic, dative covalent and metallic. Discuss why this model needs extending. Introduce the concepts of polarity and electronegativity using IDEAS 3.1 p39-41. Complete end of section Qs 6,7,9 and 12 to link the work from this unit to EL2 previously studied (see specification statement labelled REVISION)

· Work through IDEAS 5.3 ‘Bonds between molecules: temporary and permanent dipoles’. This is a key topic and understanding should be assessed carefully. A selection of the end of section Qs may allow this. Note, this section is also studied in PR, so the depth of study here will depend on teaching order

· Students demonstrate their understanding of this section by explaining the outcomes of the demonstration (ACT ES 4.2)
	· http://media.rsc.org/videoclips/clips/PhysAppHalogens.mpg is a video clip of the appearance of the halogens

· http://media.rsc.org/Misconceptions/Miscon%20spot%20bond.pdf can be used either as a diagnostic exercise or a revision exercise (note use of van der Waals rather than dipole induced dipole bond)

· http://media.rsc.org/Misconceptions/Miscon%20interactions.pdf encourages deeper thought about bonding types

· http://www.chemmybear.com/shapes.html has some nice (if small) animations of molecular shapes

· http://www.chemistry-videos.org.uk/chem%20clips/PR%20Deflecting%20jets/PR5%20deflecting%20jets.html is a short video clip demonstrating the effects of polarity in molecules

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/CI%205.36%20BONDING%20AND%20STRUCTURES.ppt powerpoint on bonding types written by a Salters teacher

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/dipoles.ppt powerpoint on intermolecular bonds written by a Salters teacher
	Candidates should be able to:

· Recall the following physical properties of the halogens: appearance and physical state at room temperature, volatility; explain physical state and volatility of the halogens in terms of intermolecular bonds

· Explain the term electronegativity; recall qualitatively the electronegativity trends in the Periodic Table; use relative electronegativity values to predict bond polarity in a covalent bond; decide whether a molecule is polar or non-polar from its shape and the polarity of its bonds

· Explain, give examples of, and recognise in given examples the following types of intermolecular bonds: instantaneous dipole–induced dipole bonds (including dependence on branching and chain length of organic molecules), permanent dipole–permanent dipole bonds
· REVISION FROM F331 Draw and interpret simple electron ‘dot-and-cross’ diagrams to show how atoms bond through ionic, covalent and dative covalent bonds and be able to describe a simple model of metallic bonding; use the electron pair repulsion principle to predict and explain the shapes of simple molecules (such as CH4, NH3, H2O and SF6) and ions (such as NH4+) with up to six outer pairs of electrons (any combination of bonding pairs and lone pairs) (no treatment of hybridisation or molecular orbitals is expected); recall the typical physical properties (melting point, solubility in water, ability to conduct electricity) characteristic of giant lattice (metallic, ionic, covalent network) and simple molecular structure types


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	21
	· Read through the introduction to STORY ES4 p57-59 beginning at ‘The most reactive halogen’. Finish constructing the table listing the uses of the halogens and the risks associated with their use. Include information for fluorine, bromine and iodine

· As a group exercise, students should complete ACT ES4.3 ‘This liquid is dangerous. Discuss the outcomes
	· Opportunity for a debate on fluorination of drinking water and for the use of chlorinated compounds
	Candidates should be able to:

· Recall and describe some uses of halogen compounds which must be weighed against these risks, including:
fluorine – making PTFE, HCFCs, in toothpaste,
chlorine – making PVC, bleach,
bromine – medicines, flame retardants,
iodine – medicines, human nutrient
· Explain the risks associated with the storage and transport of the halogens (fluorine to iodine)



Give students equations for the reaction of chlorine with water and chlorine with cold, aqueous sodium hydroxide. Allow them to assign oxidation
     Atoms

ases and weak acids

	· 































































































 numbers and develop a definition for  disproportionation reaction


	Candidates should be able to:

· Recall the following physical properties of the halogens: appearance and physical state at room temperature, volatility, solubility in water and organic solvents; explain physical state and volatility of the halogens in terms of intermolecular bonds

· Explain and compare the relative reactivity of the halogens in terms of their oxidising ability; 
describe and write half-equations for the redox changes which take place when chlorine, bromine and iodine react with other halide ions,

· Recall the reactions between halide ions (X–) and silver ions (Ag+) and write ionic equations to represent these precipitation reactions



	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	23 + 24
	· Complete ACT ES4.4 ‘Reactions of halogens and halides’. This activity can be used to assess two strands of Skill I. If time is tight, the power-point presentation could be omitted and the ICT skill assessed using an alternative activity
	· They can predict the trend in reactivity and oxidising nature (giving reasons) and, as a result, predict the effect of adding aqueous halogen to a halide salt. They can then conduct an experiment to see if their predictions are true

· http://media.rsc.org/Microscale%20chemistry/Microscale%209.pdf a different version of the practical

· http://media.rsc.org/videoclips/clips/DisplacementHalF2.mpg fluorine displacing the other halogens

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/CChalogens.ppt#264,1,Slide 1 Properties of the halogens power-point, written by a Salters teacher
	Candidates should be able to:

· Recall the following physical properties of the halogens: appearance and physical state at room temperature, volatility, solubility in water and organic solvents; explain physical state and volatility of the halogens in terms of intermolecular bonds

· Explain and compare the relative reactivity of the halogens in terms of their oxidising ability; 
describe and write half-equations for the redox changes which take place when chlorine, bromine and iodine react with other halide ions,

· Recall the reactions between halide ions (X–) and silver ions (Ag+) and write ionic equations to represent these precipitation reactions
· Carry out qualitative experiments using test-tubes

· Carry out an experiment involving ICT

	25
	· Complete and review work for this topic.

· Students should use ACT ES4.5 ‘Check your knowledge and understanding (part 1)’ to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before.
· Within this lesson there is the opportunity for students to present their power-point presentations. The class can take part in peer marking to extend their understanding
	
	


	Suggested teaching time
	3 hours
	Topic
	Story ES 5 Hydrochloric acid- an industrial success

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	26 + 27
	· Read through STORY ES5 ‘Hydrochloric acid- an industrial success’
· Discuss the concept of atom economy using IDEAS 15.7 ‘Percentage yield and atom economy as a prompt. Both of these concepts are relatively simple to understand and follow on from earlier study of moles
· The end of section Qs are key to checking understanding here before moving on
· This is a good time to review the mole concept and if necessary devote some time to revision of moles in solutions (IDEAS 1.5) which was studied out of sequence in the EL unit
· Answer ASS 8 (STORY p60) to link the calculations to concepts of green chemistry already studied
	· Atom economy can be demonstrated by using molecular model kits and comparing starting materials to useable products

· An example can be found at:

· http://www.greeningschools.org/docs/WasteandTinkerToysAtomEconomy.pdf
· www.greener-industry.org also discusses atom economy of processes
· http://www.docbrown.info/page04/4_73calcs06rmc.htm randomised questions including atom economy
	Candidates should be able to:

· Use the concept of amount of substance to perform calculations involving: molecular formulae, percentage yield, masses of reagents, volumes of gases and concentrations of solutions; write and interpret any balanced chemical equations required, including ionic equations
· Use given information to compare different methods of manufacturing chemicals industrially, in terms of atom economy, percentage yield, batch versus continuous process, siting the plant, cost of process and raw materials, waste disposal, safety

	28
	· Review titration procedures and give an example of a correctly presented titration results table

· Discuss percentage uncertainty for both graduated and single measurement glassware

· Students carry out ACT ES5.1 ‘Finding the concentration of an acid solution’


	· http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animations/HClandNaOHtgV8.html is a nice simulation showing what happens to particles during a titration
· RSC Classic chemistry experiments: Neutralisation of indigestion tablets
	Candidates should be able to:

· Recall and explain the procedure for carrying out an acid–alkali titration and be able to work out the results

· Carry out a titration


	Suggested teaching time
	8 hours
	Topic
	Story ES 6 Treasures of the sea 

Story ES7 Summary

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	29
	· Read through STORY ES6 ‘Treasures of the sea’ to half way through p61
· Begin to work through IDEAS 13.1 ‘Halogenoalkanes’ p288-289
· Stop at this point to revise formula types and naming of other compounds, specifically alkanes and alcohols. Include a revision of shapes of molecules and the use of ‘wedges’ from IDEAS 3.2
· Attempt IDEAS end of section Qs 1,2 and 4
	· http://www.docbrown.info/page06/Ahaloalkanes/haloalkaneQmc.htm randomised multiple choice exercises on names
· http://www.docbrown.info/page06/Ahaloalkanes/haloalkaneQsa.htm randomised naming questions


	Candidates should be able to:

· Recognise and write formulae for examples of members of the following homologous series: halogenoalkanes and those met in unit F331

· Use systematic nomenclature to name and interpret the names of halogenoalkanes and compounds for which naming was required in unit F331

· Describe and explain the characteristic properties of halogenoalkanes, comparing fluoro-, chloro-, bromo- and iodo- compounds; the following aspects are to be considered: boiling points, (depend on intermolecular bonds)
· Draw and interpret skeletal, structural and full structural formulae; use the concept of repulsion of areas of electron density to deduce the bond angles in organic molecules (including double bonds) (no treatment of small deviation of angle due to lone pair repulsion required); relate molecular shape to structural formulae and use wedges and dotted lines to represent 3D shape



	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	30 + (31)
	If this is the first time students have come across mechanisms, an extra lesson may be of benefit here

· Go through the remainder of IDEAS 13.1 p291-293. There is no need to give notes at this stage as students are required to do this as part of the next activity

· Assess understanding using ACT ES6.1 ‘The nucleophilic substitution reaction mechanism’

· Attempt a selection of end of section Qs from 3, 6-9

· Briefly go back though the material from this lesson so students can correct and amend their notes as necessary
	· http://www.mp-docker.demon.co.uk/chains_and_rings/mechanisms/index.html has an animation of the mechanism and a quiz to check understanding (nucleophilic substitution bimolecular)

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/CI13.1.ppt Nucleophilic substitution of halogenoalkanes. A powerpoint about this reaction by a Salters teacher
	Candidates should be able to:

· Describe and explain the characteristic properties of halogenoalkanes, comparing fluoro-, chloro-, bromo- and iodo- compounds; the following aspects are to be considered: nucleophilic substitution with water and hydroxide ions to form alcohols, and with ammonia to form amines

· Explain and use the terms: hydrolysis, substitution, nucleophile
· Use the Sn2 mechanism as a model to explain nucleophilic substitution in halogenoalkanes using ‘curly arrows’ (knowledge of the Sn1 mechanism or of the Sn1 or Sn2 nomenclature is not required)

	32
	· Work through IDEAS 13.1 p290 ‘Importance of reaction conditions’ and ‘Different halogens, different reactivity’

· Individual practical work ACT ES6.2 ‘How do halogenoalkanes differ in reactivity?’

· Consolidate theory with practical using IDEAS end of section Q5
	
	Candidates should be able to:

· Describe and explain the characteristic properties of halogenoalkanes, comparing fluoro-, chloro-, bromo- and iodo- compounds; the following aspects are to be considered: nucleophilic substitution with water to form alcohols

· Explain how either bond enthalpy or bond polarity might affect the relative reactivities of the halogenoalkanes and explain how experimental evidence determines that the bond enthalpy is more important
· Carry out qualitative experiments using test-tubes


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	33 + (34)
	Experience of this practical from the legacy specification suggests that most students will need two lessons for this practical, storing their solutions securely after completing step 7

· ACT ES6.3 ‘Making a halogenoalkane’ The end of activity questions will need careful review as the actual preparation process is assessed by the specification
	
	Candidates should be able to:

· Describe in outline the preparation of a chloroalkane from an alcohol using HCl

· Describe and explain the principal stages in the purification of an organic liquid product:

I. shaking with sodium hydrogencarbonate solution to remove acidic impurities, 

II. separating from other immiscible liquids using a separating funnel, 

III. drying with anhydrous sodium sulfate,

IV. simple distillation to allow collection of the pure product
· Prepare an organic compound

	35
	· Review the remainder of the STORY p61-63
· Students should use ACT ES5.2 ‘Manufacturing halogens and their compounds’ and ACT ES7 ‘Check your knowledge and understanding (part 2)’ to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before
	
	

	36
	· End of module test
	
	


	Suggested teaching time
	1 hour
	Topic
	Story A1 What’s in the air?

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	1
	· Students will have studied the atmosphere as part of the core GCSE. Begin with a ‘snowball discussion’ of what they remember. Each student writes down what they can remember about the atmosphere from GCSE. They then share this with a partner and produce a larger body of knowledge, gradually expanding the group size to include the whole class. At this point, deal with any major misconceptions e.g. confusion between acid rain and greenhouse effect
· Give students the correct percentages of the four main gases in the atmosphere

· Express the percentages of nitrogen and carbon dioxide in the air as parts per million (78%, 780000 and 0.0383%, 383 respectively) and get the students to generate their own rule for the conversion

· Students check their rule is suitable for use by completing ASS 1 (STORY p66)

· Review pollutant gases and their sources from DF

· Whilst not directly assessed, may of the concepts within STORY A1 ‘What’s in the air?’ link to material in previous units e.g. entropy, or material in this unit e.g. ozone depletion, so it is worth a quick review of the STORY at this point perhaps as a set of homework comprehension questions
	· http://media.rsc.org/nonRSC/GreenChemistryTeachersPack.pdf includes detailed information for teachers and a lesson plan on polluting gases
· http://www.airquality.co.uk/archive/index.php has air quality statistics as well as current maps of pollution
	Candidates should be able to:

· Recall the gases present in the atmosphere:
nitrogen, oxygen, argon, carbon dioxide – and their percentages, and the polluting gases and their sources from the DF module

· Calculate, from given data, values for composition by volume measured in percentage concentration and in parts per million (ppm)


	Suggested teaching time
	4 hours
	Topic
	Story A2 Screening the Sun

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	2 + (3)
	The extra lesson here is often needed for those students lacking a physics or mathematics background

· To understand the ideas covered in this topic, we need to understand how radiation interacts with matter. Begin by looking at the diagram of the electromagnetic spectrum STORY p68 and compare it with the spectrum on IDEAS p119 so that students can see how the main regions we are dealing with fit in to the overall picture
· Review the relationship ∆E = hν met in EL and give some simple questions to link this equation with c =  ν 

· Work though the concepts in IDEAS 6.2. Ensure students have correct notes and good definitions for the key words in bold within this section
· The end of section Qs (or similar) are vital to consolidate students understanding of this topic. Best done in lesson time but may be set for homework if time is tight
	· http://chemsite.lsrhs.net/FlashMedia/html/flashEMR.htm shows an animation of electron promotion
	Candidates should be able to:

· Recall the following regions of the electromagnetic spectrum in order of increasing frequency: infrared, visible (red–blue), ultraviolet; recall, in terms of these, the principal radiations of the Earth and the Sun
· Recall that: molecules change in vibrational energy states (bonds vibrate more) when they absorb IR radiation

· Recall that: UV and visible radiation promote electrons to higher energy levels, sometimes causing bond breaking; vibrational and electronic energies of molecules are quantised

· Calculate values for frequency and energy of electromagnetic radiation using the equation ∆E = hν

	4+(5)
	The extra lesson here would be required if students were to carry out Activity A2.2. As a planning exercise only, it is possibly better left as homework

· Discuss STORY A2 p67-68, particularly the effects of the UV i.e. sunburn, skin ageing and skin cancer. Link this to substances that do and don’t absorb UV
· Complete ACT A2.1 ‘What substances can act as sunscreens?’ and use ASS 2 (STORY p 68) to reinforce how important a sunscreen is for our survival
· Complete ACT A2.3 ‘What is the effect of the atmosphere on the sun’s radiation?’
· OPTIONAL ACT A2.2 ‘Investigating sunscreens’. It is certainly worth doing as a practise planning exercise
	· http://ozonewatch.gsfc.nasa.gov/ NASAs excellent ozone website, the multimedia tab has lots of useful animations
	Candidates should be able to:

· Recall the effects of ozone in the atmosphere, including: ozone’s action as a sunscreen in the stratosphere by absorbing high energy UV (and the effects of such UV, including on human skin)

	Suggested teaching time
	8 hours
	Topic
	Story A3 Ozone: a vital sunscreen

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	6
	· Begin to consider ozone by demonstrating ACT A3.1 ‘The photodissociation of bromine’ and completing ASS 3 (STORY p69)
· Read through STORY p69 ‘How is ozone formed in the atmosphere?’ Link back to the study of smog in DF 

· Students should have a copy of the equations for reactions 1-5. Use ASS 4 (STORY p69) to generate their own notes about the key features of the ozone cycle

· Work though IDEAS 6.3 ‘Radiation and radicals’ p128 to end of section ‘Radicals are reactive’


	· http://ozonewatch.gsfc.nasa.gov/ NASAs excellent ozone website, the multimedia tab has lots of useful animations
	Candidates should be able to:

· Recall the way ozone is formed and destroyed in the stratosphere

· Recall the effects of ozone in the atmosphere, including polluting effects of ozone in the troposphere, causing problems including photochemical smog
· Describe the difference between homolytic and heterolytic bond fission and recognise examples

· Recall the formation, nature and reactivity of radicals and explain the mechanism of a radical chain reaction involving initiation, propagation and termination

	7+8
	· Students carry out ACT A3.2 ‘Investigating the reaction between bromine and hexane’. The titration for this practical can become a bit hurried if the bromine takes time to react due to the strength of the sunlight. It is useful to have students carry out steps 1-5 in a first lesson 

· In the remaining time of the first lesson, complete the study of IDEAS 6.3 ‘Methane and chlorine’ and relate to what students expect to happen in the activity

· Complete the titration and activity questions in a second lesson
· If time permits, complete the end of section Qs for IDEAS 6.3

	· http://media.rsc.org/Classic%20Chem%20Demos/CCD-47.pdf is a demonstration of the reaction between hydrogen and chlorine with instructions on how to modify it to demonstrate methane with chlorine
	Candidates should be able to:

· Describe the difference between homolytic and heterolytic bond fission and recognise examples

· Recall the formation, nature and reactivity of radicals and explain the mechanism of a radical chain reaction involving initiation, propagation and termination
· Use a radical mechanism as a model to explain the reaction of alkanes with halogens (a radical chain reaction in the presence of UV radiation to form halogenoalkanes)
· Carry out a titration


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	9+10
	· Use STORY p70 ‘Ozone- here today and gone tomorrow’ to introduce the scientific study of reaction rates

· Students carry out ACT A3.3 ‘How do concentration and temperature affect the rate of a chemical reaction?’
· The mathematical treatment of the data from this practical may pose problems for students with weaker mathematical skills and a brief revision of gradients and tangents may be useful before the questions for this activity are completed
	· Students can conduct experiments using CaCO3/HCl investigating concentration and particle size on CO2 volume or mass loss.  Graphs can be plotted to show how either of these factors changes with time. The shapes of the graphs can be explained using collision theory

· http://media.rsc.org/videoclips/demos/SurfaceAreaReactionRate.mpg if a largely theory based lesson is planned, this demonstration could provide your ‘wow’ factor
	Candidates should be able to:

· Recall (and explain in terms of collision theory) the way that concentration, pressure and surface area affect the rate of a reaction

· Explain the qualitative effect of temperature changes on rate of reaction

· Collaborate with other students in solving a problem

	11 + 12
	· Consider rate of reaction and the effects of temperature and catalysts

· Work through IDEAS 10.1, 10.2 and 10.6. The end of section Qs are probably best left as homework consolidation exercises

· Students carry out ACT A3.4 ‘The effect of a homogeneous catalyst on the rate of a reaction’


	· Hydrogen peroxide and MnO2 or catalase demo

· RSC exhibition Chemistry experiment: H2O2 and blood: http://www.rsc.org/Education/EiC/issues/2007May/ExhibitionChemistry.asp
· http://www.chemistry-videos.org.uk/chem%20clips/catalysis%20general%20index.html has videos of catalysis as well as teacher support material, directly linked to the Salter’s specification

· http://chemsite.lsrhs.net/FlashMedia/html/flashFormingAndBreaking.htm useful simulation will helps students relate bond energies to enthalpy profiles
	Candidates should be able to:

· Recall (and explain in terms of collision theory) the way that concentration, pressure and surface area affect the rate of a reaction

· Explain and use the terms: enthalpy profile, activation enthalpy

· Use the concept of activation enthalpy to explain the qualitative effect of temperature changes on rate of reaction

· Explain the role of catalysts in providing alternative routes of lower activation enthalpy

· Explain homogeneous catalysis in terms of the formation of intermediates

	13
	· Complete and review work for this topic.

· Students should use ACT A3.5 ‘Check your knowledge and understanding (part 1)’ to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before
· Note, part of STORY A3 has been delayed until the next section so students will not have a full grasp of the final bullet point on ACT A3.5
	
	

	Suggested teaching time
	3 hours
	Topic
	Story A4 The CFC story
Story A5 What is the state of the ozone layer now?

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	14
	· Students work through ACT A4 ‘The link between CFCs and ozone depletion’, which gives them an opportunity to develop their note taking skills in a highly structured format. Initially students should tackle all of this material except the last bullet point. This will require them to comprehensively study STORY A4 p73-77(first half) ‘The CFC story’

	· http://media.rsc.org/Climate%20Change/ClCh-pt2.pdf has a series of activities, most useful is the ‘timeline’ which would be very good preparation for ACT A4

	Candidates should be able to:

· Recall and discuss aspects of the research leading to the discovery of the ‘hole’ in the ozone layer and how the evidence was at first overlooked 

· Explain why some properties of CFCs made them such useful compounds

· Discuss and evaluate the evidence that was gathered to support understanding of how ozone depletion in the stratosphere due to halogenoalkanes occurs and how the scientific community validated the results of this and other experiments (given information)



	15
	· Complete and review the remainder of STORY A3 p71-73

· Students can then link this to the formation of ‘Chlorine reservoirs’ STORY p77-79 in order to answer the final bullet point on ACT A4
· Completion of ASS 7 (STORY p79) will help to consolidate the link between ozone depletion and bond enthalpies
	· http://media.rsc.org/nonRSC/GreenChemistryTeachersPack.pdf includes detailed information for teachers and a lesson plan on the ozone hole
	Candidates should be able to:

· Recall the way ozone is formed and destroyed in the stratosphere 

· Explain the chemical basis of the depletion of ozone in the stratosphere due to halogenoalkanes, in simple terms involving the formation of halogen atoms and the catalytic role of these atoms (and other radicals) in ozone destruction; explain the ease of photodissociation of the halogenoalkanes (fluoroalkanes to iodoalkanes) in terms of bond enthalpy 

· Discuss and evaluate the evidence that was gathered to support understanding of how ozone depletion in the stratosphere due to halogenoalkanes occurs and how the scientific community validated the results of this and other experiments (given information)



	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	16
	· Read through STORY A5 ‘What is the state of the ozone layer now?’ Students need to make brief notes about the replacements for CFCs and the associated issues
	· A useful alternative is A4.3 ‘Designing refrigerants’ if you have access to the Heinemann Support Pack 2nd Edition

· Students can prepare a presentation on the ozone layer and CFCs
	Candidates should be able to:

· Explain why some properties of CFCs made them such useful compounds and discuss the relative advantages and disadvantages of replacement compounds for CFCs: hydrochlorofluorocarbons (HCFCs), hydrofluorocarbons (HFCs) and hydrocarbons


	Suggested teaching time
	2 hours
	Topic
	Story A6 The greenhouse effect
Story A7 Trouble in the troposphere
Story A8 Keeping the window open

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	17
	· Students discuss what they remember about the greenhouse effect from GCSE
· Read through STORY A6-A8 p82-89 ‘The greenhouse effect’, ‘Trouble in the troposphere’ and ‘Keeping the window open’
· Students annotate a copy of the steady state diagram (figure 30 STORY p85). They should show the differences which are caused by gases such as methane and carbon dioxide

· ASS 8 (STORY p83) and ACT A6.1 are useful exercises to link this section to the energy ideas studied at the beginning of this module
	· http://media.rsc.org/nonRSC/GreenChemistryTeachersPack.pdf includes detailed information for teachers and a lesson plan on the greenhouse effect
· http://media.rsc.org/Climate%20Change/ClCh-pt1.pdf would be useful to use with weaker students who need extra help developing their concepts from GCSE

· http://news.bbc.co.uk/1/shared/spl/hi/sci_nat/04/climate_change/html/greenhouse.stm has a nice greenhouse effect animation and lots of other material


	Candidates should be able to:

· Explain the ‘greenhouse effect’ in terms of:

(i) solar energy reaches Earth mainly as visible and UVs,

(ii) Earth absorbs some of this energy, heats up and radiates IR,

(iii) greenhouse gases (e.g. carbon dioxide and methane) in the troposphere absorb some of this IR, in the ‘IR window’,

(iv) absorption of IR by greenhouse gas molecules increases the vibrational energy of their bonds, the energy is transferred to other molecules by collisions, thus increasing their kinetic energy and raising the temperature,

(v) greenhouse gas molecules also re-emit some of the absorbed IR in all directions, some of which heats up the Earth,
(vi) increased concentrations of greenhouse gases lead to an enhanced greenhouse effect

	18
	· Students complete ACT A6.2 ‘Simulating the greenhouse effect’
· They should use the results from this experiment and the information in STORY A7 p86-88 ‘Trouble in the troposphere’ to prepare a brief (max 100 words) paragraph explaining the evidence for global warming
	· http://media.rsc.org/Climate%20Change/ClCh-pt1.pdf would be useful to use with weaker students who need extra help developing their concepts from GCSE. It also has a good section on graph interpretation
· http://www.bbc.co.uk/bbcfour/documentaries/features/climate-shorts.shtml a series of short documentaries by the BBC giving evidence for climate change (only available in the UK)
	Candidates should be able to:

· Discuss the evidence for the relationship between the increased concentration of gases and global warming
· Carry out an experiment involving ICT


	Suggested teaching time
	7 hours
	Topic
	Story A9 Focus on carbon dioxide
Story A10 Summary

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	19
	· Work through STORY A9 p89-92 to end of ‘Oceans soak up carbon dioxide’
· ASS 10 (STORY p90) and ASS 11 (STORY p91) would be useful homework activities here
· Demonstrate an equilibrium reaction e.g. Classic Chemistry Demonstrations p16 ‘The equilibrium between Co(H2O)62+ and CoCl42-‘

· Work through IDEAS 7.1 ‘Chemical equilibrium’ including the end of section Qs

	· http://www.freezeray.com/flashFiles/ammoniaConditions.htm usefully simplistic animation showing the effects of temperature and pressure on an equilibrium
· http://www.creative-chemistry.org.uk/funstuff/xword/haber.htm a nice way to review understanding from GCSE, could be used as a whole class exercise if projected
· http://www.chemistry-videos.org.uk/chem%20clips/Equilibria/equilibria%20%20general%20index.html a selection of videos

	Candidates should be able to:

· Explain and use the term: dynamic equilibrium (rates of forward and back reaction equal; constant concentrations of reactants and products; takes place in a closed system)

· Use le Chatelier’s principle to describe and predict, in a homogeneous reaction, the qualitative effects on the position of equilibrium of changes in the following conditions: concentration, temperature,
pressure

	20
	· Address any issues raised by IDEAS 7.1 linking the theory to that of CO2 dissolving in the oceans STORY p91

· Students carry out ACT A9.1 ‘The effect of concentration changes on chemical equilibria’ using what they learnt last lesson to complete the tables and questions


· Students complete their study of equilibria by applying their knowledge to ASS 12 (STORY p91)
	· Students could propose optimum conditions for an industrial process (e.g. Haber Process) and compare these to actual conditions used

· Students can analyse yield data comparing rate and yield with varying conditions and extend this to predicting reaction conditions used for equilibrium reactions to produce the most efficient reaction


	Candidates should be able to:

· Explain and use the term: dynamic equilibrium (rates of forward and back reaction equal; constant concentrations of reactants and products; takes place in a closed system)

· Use le Chatelier’s principle to describe and predict, in a homogeneous reaction, the qualitative effects on the position of equilibrium of changes in the following conditions: concentration, temperature,
pressure
· Carry out qualitative experiments using test-tubes


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	21
	· Use molecular models to illustrate the structures of diamond, graphite and Buckminster fullerene (all studied at GCSE) and extend by looking at silicon (IV) oxide and carbon dioxide

· Work through IDEAS 5.2 ‘Molecules and networks’ before students complete ACT A9.2 ‘Structures and properties similarities and differences’ to show their understanding
	· http://media.rsc.org/Chemists%20in%20a%20social%20&%20historical%20context/CSHC-fullerene.pdf a worksheet which quickly revises structure and properties using carbon allotropes as examples

· http://www.creative-chemistry.org.uk/molecules/carbon.htm good animations of carbon allotropes
	Candidates should be able to:

· Describe examples of giant covalent (network) structures, such as diamond and silicon(IV) oxide; explain differences in the physical properties of CO2 and SiO2 in terms of their different structures

	22 + (23)
	The extra lesson may be required here if the ICT presentation is to be carried out

· Read through the remainder of the STORY p92-93 ‘Coping with carbon’ before allocating students into groups for the completion of ACT A9.3 ‘Controlling carbon dioxide’

· This is an ideal opportunity for students to practise their ICT skills if the activity is extended over two lessons



	· Carbon Capture and Storage (CCS) http://www.co2capture.org.uk/
· Infra red spectra of greenhouse gases can be found at http://www.elmhurst.edu/~chm/vchembook/globalwarmA5.html

	Candidates should be able to:

· Recall and discuss different approaches to the control of carbon dioxide emissions: burning fewer fossil fuels (alternative fuels and economy of use), increasing photosynthesis, burying or reacting carbon dioxide

	24
	· Complete and review work for this topic.
· The understanding of energy and radiation is essential to this topic, so students should complete ACT A10.1 ‘Reviewing radiation’ as part of their review session
· Students should use ACT A10.2 ‘Check your knowledge and understanding (part 2)’ to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before

	
	

	25
	· End of module test
	
	


	Suggested teaching time
	5 hours
	Topic
	Story PR1 The start of the revolution

Story PR2 The polythene story

Story PR3 Towards high density polymers

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	1
	· Introduction to Polymer Revolution. Read through STORY PR1 p95-96 ‘The start of a revolution’ and demonstrate ACT PR1.1 ‘Making a polymer’
· Look at a few samples of polymers and check understanding of terms: monomer, polymer (A-A and A-B), elastomer, plastic, fibre.

· Investigate the uses of plastics using ACT PR1.2 ‘Polymer party’

· Read through STORY PR2 p96-98 ‘The polythene story’

· Discuss shapes and names of alkenes from IDEAS 12.2 p272-273. Students then work though Q1-4 from the end of section Qs
	· http://www.docbrown.info/page06/PRalkenes/alkeneQmc.htm and http://www.docbrown.info/page06/PRalkenes/alkeneQsa.htm are quizzes to practise naming of alkenes
· There are various polymers to make in the RSC books ‘Classic chemistry experiments’ and ‘Classic chemistry demonstrations’
· http://media.rsc.org/Learning%20about%20materials/Materials%20Smart%20Part%201.pdf and http://media.rsc.org/Learning%20about%20materials/Materials%20Smart%20Part%202.pdf are two interesting comprehension exercises on novel uses of polymers
	Candidates should be able to:

· Recognise and write formulae for alkenes and use systematic nomenclature to name and interpret the names of alkenes
· Understand how the uses of a polymer are related to its properties, explaining given examples and suggest uses for polymers based on their given properties




	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	2
	· Students carry out practical from ACT PR2.1 ‘Testing for unsaturation using bromine’

· They then use the mechanism cards in ACT PR2.2 ‘Electrophilic addition reaction mechanism’ to try to explain for themselves the processes involved


· Work through the remainder of IDEAS 12.2 p 273 ‘Electrophilic addition reactions’ referring back to students own attempts at developing the mechanism

· Students then work though Q5-10 from the end of section Qs
	· http://www.mp-docker.demon.co.uk/chains_and_rings/mechanisms/index.html both of the sections entitled ‘electrophilic addition’ may be of use

· Using models students can predict the products of reactions with hydrogen, hydrogen halides, halogens and steam with ethene and propene (formation of two isomeric products possible)

· Extension work could be based on Markovnikoff’s rule for addition to C=C

· http://www.chemistry-videos.org.uk/chem%20clips/CD5/cd5.htm may be useful if lab facilities are limited
	Candidates should be able to:

· Recall the addition reactions of alkenes with the following: bromine to give a dibromo compound (and the use of this as a test for unsaturation), hydrogen bromide to give a bromo compound, hydrogen in the presence of a catalyst to give an alkane (Ni with heat and pressure or Pt at room temperature and pressure), water in the presence of a catalyst to give an alcohol (conc. H2SO4, then add water or steam/H3PO4/ heat and pressure)

· Explain and use the terms: addition, electrophile, carbocation; use the mechanism of electrophilic addition as a model to explain the reaction between bromine and alkenes using ‘curly arrows’; explain how the products obtained when other anions are present confirm the model of the mechanism
· Carry out qualitative experiments using test-tubes

	3
	· Use the mechanism cards from ACT PR2.2 to review understanding from last lesson

· Work though IDEAS 5.6 ‘The structure and properties of polymers’ to link together the concepts from lessons 1 and 2. Use model kits to show monomers/polymers/repeating units

· Students should attempt the end of section Qs
	· http://www.chemistry-videos.org.uk/chem%20clips/Polymers%20General%20%20index.html the video of spaghetti stretching may be of use
	Candidates should be able to:

· Explain and use the term addition polymerisation and predict the structural formula of the addition polymer formed from given monomer(s), and vice versa

· Understand how the uses of a polymer are related to its properties, explaining given examples and suggest uses for polymers based on their given properties

· Explain and use the terms: thermoplastic, thermoset and co-polymer


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	4
	· Work through IDEAS 5.3 ‘Bonds between molecules: temporary and permanent dipoles’. This is a key topic and understanding should be assessed carefully. A selection of the end of section Qs may allow this. Note, this section is also studied in ES, so the depth of study here will depend on teaching order

· Refer back to the study of IDEAS 5.6, linking intermolecular bonds to properties such as thermosetting


	· http://www2.wwnorton.com/college/chemistry/gilbert/tutorials/ch9.htm has two excellent sections on intermolecular bonds and hydrogen bonds, it is worth using despite the non-specification terminology used as students will come across this from other sources
· http://www.rsc.org/education/teachers/learnnet/word_files/miscon2/Interactions.doc Interactions from RSC text: ‘Chemical misconceptions – prevention, diagnosis and cure’

· Experiment: The effect of Hydrogen Bonding on liquid flow (ILPAC ‘Advanced Practical Chemistry’)

· Quiz to identify molecules which would show dipole–dipole bonding, hydrogen bonding and other intermolecular bonds

	Candidates should be able to:

· Explain the relative boiling points of substances in terms of intermolecular bonds
· Explain and use the terms: thermoplastic, thermoset and co-polymer

	5
	· Work through STORY PR3 p98-101 ‘Towards high density polymers’ including ASS 2 (STORY p99) and ASS 3 and 4 (STORY p101)

· Complete and review work for this topic.

· Students should use ACT PR2.3 ‘Check your knowledge and understanding (part 1)’ to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before
	
	Candidates should be able to:

· Understand how the uses of a polymer are related to its properties, explaining given examples and suggest uses for polymers based on their given properties

· Explain the relative boiling points of substances in terms of intermolecular bonds



	Suggested teaching time
	9 hours
	Topic
	Story PR4 Dissolving polymers

Story PR5 Polymers that outdo nature

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	6
	· Discuss IDEAS 5.4 ‘Bonds between molecules: hydrogen bonding
· Use ACT PR4.1 ‘Deflecting jets’ and ACT PR4.2 ‘Viscosity in alcohols’ to show how hydrogen bonding affects properties

· ACT PR4.5 ‘Now you see it…’ is a quick and easy practical which links structure and properties
	· Ask students to find the values for the boiling points of propane, butane, propanol and chloroethane. They should then use their knowledge of intermolecular blonds to explain any differences or trends as far as possible

· http://www2.wwnorton.com/college/chemistry/gilbert/tutorials/ch9.htm has two excellent sections on intermolecular bonds and hydrogen bonds, the only issue is with the non-specification terminology used

· http://www.rsc.org/education/teachers/learnnet/word_files/miscon2/Interactions.doc Interactions from RSC text: ‘Chemical misconceptions – prevention, diagnosis and cure’

· Experiment: The effect of Hydrogen Bonding on liquid flow (ILPAC ‘Advanced Practical Chemistry’)

· Quiz to identify molecules which would show dipole–dipole bonding, hydrogen bonding and other intermolecular bonds
· The section comparing H2S and H2O is useful in: http://media.rsc.org/Misconceptions/Miscon%20explanations.pdf 
	Candidates should be able to:

· Explain how hydrogen bonds form and describe and give examples of hydrogen bonding, including in water and ice

· Describe and explain the solubility of a dissolving polymer based on poly(ethanol) (or other polymers, given information) in terms of its molecular structure: insoluble when very many or very few internal hydrogen bonds, soluble when an intermediate number of hydrogen bonds

	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	7+8
	· Read through STORY PR4 p101-103 ‘Dissolving polymers’

· Revise IDEAS 13.2 p294-296 and end of section Qs 1-6 which was previously studied in DF
· Students carry out ACT PR4.3 ‘Oxidation of ethanol, using IDEAS 13.2 p296-297 to help with the questions. Ensure students have  a clear definition of the term ‘reflux’

· Work through the remainder of IDEAS 13.2 p298-299
	· http://media.rsc.org/Microscale%20chemistry/Microscale%2050.pdf is a microscale oxidation of alcohols- good for revision or if resources are short alternatively: http://www.practicalchemistry.org/experiments/intermediate/oxidation-and-reduction/the-oxidation-of-alcohols,217,EX.html 
· http://www.practicalchemistry.org/experiments/dehydration-of-ethanol-to-form-ethene,237,EX.html has a full set of instructions for the dehydration of ethanol practical
	Candidates should be able to:

· Describe and explain the technique of heating under reflux for reactions involving volatile liquids
· Recall the difference between primary, secondary and tertiary alcohols from their structures and identify examples of them
· Recognise members of the following homologous series: aldehydes, ketones, carboxylic acids

· Explain and use the term elimination reaction
· Describe and explain the following properties of alcohols:

· oxidation of alcohols to carbonyl compounds (aldehydes and ketones) and carboxylic acids with acidified dichromate(VI) solution, including the importance of the condition (reflux or distillation) under which it is done,

· dehydration of alcohols to form alkenes using heated Al2O3 or refluxing with conc. H2SO4
· Prepare an organic compound

	9
	· Read through STORY PR5 p103-105 ‘Polymers that outdo nature’. Students will have met Gore-tex at GCSE, so this may be a useful starting point

· Briefly review the term ‘copolymer’ which was met in the study of IDEAS 5.6 earlier in the module

· Work through IDEAS 3.4 ‘E/Z isomerism’ making notes and answering the end of section Qs
	· Students can make models of ethene and propene and discuss of shapes and key features

· Challenge students to make isomers of butene (branching and position of double bond). Students to make but-2-ene and then use models to discuss similarities and differences in cis-trans isomers. Extend this to pentene and hexene


	Candidates should be able to:

· Explain and use the term: co-polymer
· Recognise where E/Z isomerism occurs, explaining it in terms of lack of free rotation about C=C bonds when there are two different groups on each carbon; draw and interpret diagrams to represent E/Z isomers for alkenes which have the same groups on both sides of the double bond (E – opposite sides of bond; Z – same side of bond); in such molecules, describe ‘E’ as ‘trans’ and ‘Z’ as ‘cis’ and extend this cis-trans nomenclature to other, more complicated, alkenes (knowledge of Cahn–Ingold–Prelog priority rules will not be required)


	Lesson
	Suggested teaching and homework activities 
	        Non-Salters resources
	              Specification Statements &

              Points to note

	10 + (11)
	An extra lesson may be needed here if this activity is to reinforce the use of molecular drawing software

· Students reinforce their knowledge of E/Z isomerism using ACT PR5.1 ‘E/Z and cis/trans isomers. This is an ideal opportunity to introduce or reinforce the use of a chemistry drawing package. (This may have already been met in DF) Though this is not an essential activity (it cannot be used to assess Skill I) it is still very valuable, particularly for any student who wishes to take study of chemistry beyond A2. It is also a skill that many students ask to be taught during their A2 coursework.



	· There are many suitable molecular drawing packages for ACT DF4.2. ‘ChemSketch’, available as freeware from www.acdlabs.com is found in many schools and universities.

	Candidates should be able to:

· Recognise where E/Z isomerism occurs, explaining it in terms of lack of free rotation about C=C bonds when there are two different groups on each carbon; draw and interpret diagrams to represent E/Z isomers for alkenes which have the same groups on both sides of the double bond (E – opposite sides of bond; Z – same side of bond); in such molecules, describe ‘E’ as ‘trans’ and ‘Z’ as ‘cis’ and extend this cis-trans nomenclature to other, more complicated, alkenes (knowledge of Cahn–Ingold–Prelog priority rules will not be required)

	12
	· Watch the video about IR spectroscopy on the RSC web site http://www.rsc.org/education/teachers/learnnet/spectra/index2.htm 

· Work through IDEAS 6.4 ‘Infrared spectroscopy’ using the tutorial and problem sections on the RSC web site for reinforcement

· Answer the end of section Qs and ACT PR5.2 ‘Interpreting infrared spectra’
	· http://riodb01.ibase.aist.go.jp/sdbs/cgi-bin/cre_index.cgi?lang=eng is an excellent database of spectra

· http://teaching.shu.ac.uk/hwb/chemistry/tutorials/molspec/irspec1.htm gives bending and stretching animations
	Candidates should be able to:

· Use relevant given data to interpret (and make predictions of) infrared spectra for organic compounds containing a limited range of functional groups (hydroxyl, carbonyl and carboxylic acid groups)

· Understand that every compound has a distinctive ‘fingerprint’ in its infrared spectrum

	13
	· ACT PR4.6 ‘Making slime’ is a useful but fun revision activity

· ACT PR4.4 ‘Reactions of alcohols’ is a good revision idea

· Complete and review work for this topic.

· Students should use ACT PR6 ‘Check your knowledge and understanding (part 2)’ to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before
	· http://www.chemistry-videos.org.uk/chem%20clips/Polymers%20General%20%20index.html has a video of the slime experiment and its chemical background
	

	Lesson
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	14
	· End of module test
	· 
	


Other forms of Support

In order to help you implement the new Chemistry B (Salters) specification effectively, OCR offers a comprehensive package of support. This includes:

OCR Training
Visit www.ocr.org.uk for more details.

Mill Wharf Training

Additional events are also available through our partner, Mill Wharf Training. It offers a range of courses on innovative teaching practice and whole-school issues - www.mill-wharf-training.co.uk. 

Salters Advanced Chemistry Project
The course is supported by the Salters Advanced Chemistry Project at the University of York. Their webpage - http://www.york.ac.uk/org/seg/salters/chemistry/ is a valuable source of support materials. 

The Salters Advanced Chemistry Project have also set up some online forums for teachers to discuss the course. Details of these can be found on their website. 
OCR Website

The OCR website has a dedicated Chemistry B (Salters) page at http://www.ocr.org.uk/qualifications/asa_levelgceforfirstteachingin2008/chemistry_b_salters/ This page hosts the latest version of the specification, the latest version of the Practical Skills Handbook, as well as forms and documentation associated with the course.  There is an array of support available on this page. This includes past and specimen papers and mark schemes, candidate style answers, schemes of work, examiners reports and notices to centres as well as information on upcoming training courses.

Interchange

OCR Interchange has been developed to help you to carry out day to day administration functions online, quickly and easily. The site allows you to register and enter candidates online. In addition, you can gain immediate a free access to candidate information at you convenience. Sign up at https://interchange.ocr.org.uk 
The assessment material for unit F333 is only available in Interchange. Access to Interchange will be required to access this material. 

Published Resources

OCR offers centres a wealth of quality published support with a fantastic choice of ‘Official Publisher Partner’ and ‘Approved Publication’ resources, all endorsed by OCR for use with OCR specifications.

Publisher partners

OCR works in close collaboration with three Publisher Partners; Hodder, Heinemann and Oxford University Press (OUP) to ensure centres have access to:

· Better published support, available when you need it, tailored to OCR specifications 

· Quality resources produced in consultation with OCR subject teams, which are linked to OCR’s teacher support materials

· More resources for specifications with lower candidate entries

· Materials that are subject to a thorough quality assurance process to achieve endorsement
The publisher partnerships are non-exclusive with the GCE Sciences being the only exception.  Heinemann is the exclusive publisher partner for OCR GCE Sciences.
Heinemann is producing the following resources for OCR GCE Chemistry B (Salters) for first teaching in September 2008 [publication – spring 2008]
Derek Denby, Chris Otter,                Chemical Storylines AS 3rd Edition                   ISBN: 9780435631475
Kay Stephenson                               (2008)

Edited by Chris Otter,                       Chemical Ideas 3rd Edition        
ISBN: 9780435631499
Kay Stephenson                               (2008)

Chris Otter, Nigel Saunders             Interactive Presentations AS New Edition      
ISBN: 9780435631529
                                                         CD-ROM (2008)
Derek Denby, Frank Harriss,           Support Pack AS 3rd Edition CD-ROM               ISBN: 9780435631505
Chris Otter, Kay Stephenson          (2008) 
Lesley Johnston, Dave Newton,      Revise AS Chemistry for Salters New               ISBN: 9780435631543

Chris Otter, Alasdair Thorpe,           Edition (2008)    
Kay Stephenson         
   
Endorsement

OCR endorses a range of publisher materials to provide quality support for centres delivering its qualifications. You can be confident that materials branded with OCR’s “Official Publishing Partner” or “Approved publication” logos have undergone a thorough quality assurance process to achieve endorsement. All responsibility for the content of the publisher’s materials rests with the publisher.

These endorsements do not mean that the materials are the only suitable resources available or necessary to achieve an OCR qualification. Any resource lists which are produced by OCR shall include a range of appropriate texts.

































= Skill 1 Assessment Opportunity 


This icon is used to illustrate when an activity could be used to assess Skill 1 from unit F333.





= ICT Opportunity 


This icon is used to illustrate when an activity could be taught using ICT facilities.





= Stretch & Challenge Activity 


This icon is added at the end of text when there is an explicit opportunity to offer


Stretch and Challenge.





= Innovative Teaching Idea


All the teaching idea contained in the SOW are innovative, but the icon is used to 


Highlight exceptionally innovative ideas.
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