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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 at A2 (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.

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 F334 Chemistry of Materials;

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

· The Specification, OCR Advanced GCE in Chemistry B (Salters): H435: 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:

F334 Chemistry of Materials: Total 60 (50) suggested teaching hours


· What’s in a Medicine

16 (15)

· The Materials Revolution
11   (8)

· The Thread of Life

15 (14)

· The Steel Story


18 (13)

F335 Chemistry by Design: Total 64 (51) suggested teaching hours


· Agriculture and Industry
13 (10) 

· Colour by Design

16 (13) 

· The Oceans


18 (13)

· Medicines by Design

17 (15) 

F336 Chemistry Individual Investigation: Total 24 (18) suggested teaching hours

Note: The numbers in brackets are the absolute minimum figure which is reached using this scheme if all the extension and enrichment and revision activities are omitted. This figure also omits the end of module test which many teachers prefer to set as a homework activity at A2.

As with all Advanced 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 F336 – Chemistry Individual Investigation
	Candidates carry out a single individual investigation. The topic may be taken from any aspect of chemistry. Candidates are expected to spend about 18 hours in the laboratory carrying out practical work as part of their investigation, and an appropriate amount of time both before and after this period preparing for and using the results of their investigation.

Candidates must complete and hand in their investigation report in three separate sections. 

	In order to prepare candidates for the individual investigation, the use of lesson time is strongly advised. You may wish to use some of this time in explaining the nature of this assessment component and helping candidates make an appropriate choice of investigation topic. You may also wish to talk candidates through the marking criteria for each section immediately prior to them completing each section. Alternatively, to more fully prepare candidates, they should be introduced to exemplar material alongside the marking criteria and attempt to mark the work for themselves. The teaching hours suggested in this scheme allow three hours during the planning stage and two sessions of one hour prior to completion of each of the three sections as in class preparation time.

Section 1 of the investigation report 

Candidates must complete and hand in a first draft of section 1 of their investigation report before they begin any practical work. This draft should be authenticated by the teacher and returned to the candidate so that it can be revisited and modified as the investigation proceeds. The final draft of this section should be taken in by the teacher for final marking as soon as practical work has been completed. An essential safety aspect of this is that the teacher must check the risk assessments in the plan before work begins.

In this section candidates should:

· identify and describe the aims of the investigation;

· describe the chemical knowledge which they have researched in order to help them devise their investigation plan;

· describe the equipment, materials and experimental procedures they use to achieve the investigation aims;

· include a risk assessment;

· include a list of references to sources they have consulted to help them devise their plan. 

	Carrying out the practical

The practical work undertaken by the candidate must be supervised by the teacher who will assess skill area G. In addition, teachers must keep a record as a working document of their observation of the candidates’ ability to carry out practical work safely and skilfully. Marks for this skill area must be awarded soon after the completion of practical work.

The teacher will assess the ability of the candidate to:

· work safely;

· manipulate equipment and materials;

· make observations and take measurements.

The planning of the practical sessions within the academic year is essential to successful delivery of the course. There are several different delivery models which have been used by Salters centres over the years of the legacy course. These all have their own pros and cons and the most appropriate delivery method for the centre needs to be chosen. 

Delivery methods which have been used in the past include:

· students using normal chemistry lesson time with delivery of the curriculum suspended for that period

· taking students off timetable for three or four whole days (not necessarily all at once)

· taking students off timetable for a mixture of part and whole days

· extending several afternoon sessions into the evening 

· students coming into school on weekends or during holidays for whole days

Of all the delivery methods, normal lesson time needs to be carefully managed due to the amount of time spent getting out and putting away equipment. Storage of materials from one session to the next can also become a significant issue. However, this approach fits most readily into a normal timetable and allows candidates to reflect upon, repeat and modify their experiments over a period of time.

Successful practical work will require students to submit a chemical order far enough in advance that the technicians can fulfil it. It is advisable that this happens at least two weeks in advance of the practical sessions. 

Timing of the practical work during the school year is also something to be considered carefully. The first few weeks immediately after Christmas are problematic due to modular exams but more so as many chemical supply firms take an extended break at this time of year. Weaker students often struggle with individual investigations if there has not been a significant coverage of the curriculum by that point. Thus necessitating the postponement of the investigation until late in the spring term. Many schools, however, have successfully carried out investigations towards the end of the autumn term. The timing will also be very dependent on whether students are to be entered for chemistry exams in the January session. Whatever model is chosen by the centre, it is advisable for the practical work to be relatively spread out to give the students chance to carry out any preliminary work they may need and to think about any issues arising between one session and the next.

Section 2 of the investigation report 

Candidates must complete and hand in section 2 of their investigation report as soon as they have completed their practical work. This section should be authenticated by the teacher. Candidates are expected to retain a copy of this section to allow them to interpret and evaluate the results of their investigation.

In this section candidates should:

· Record the observations and measurements made during the investigation, taking care that there are a sufficient number of good quality measurements and/or observations that are presented clearly.

	Section 3 of the investigation report 

Candidates must complete and hand in section 3 of their investigation report after they have been given time to analyse, interpret and evaluate their investigation. This section should be authenticated by the teacher.
In this section candidates should:

· describe the outcomes of their investigation;

· draw together observations and/or manipulate raw data using calculations and graphs;

· interpret observations and measurements;

· draw conclusions from raw and/or manipulated data and observations using underlying chemical knowledge;

· comment on the limitations of practical procedures;

· calculate, where appropriate, the experimental uncertainty associated with measurements; 

· evaluate the choices of equipment, materials and practical procedures used in the investigation;

Demand of the investigation

In skill area H teachers assess the demand of the investigation undertaken by the candidate. Marks for this skill area must be awarded soon after the completion of practical work.

Teachers take account of the demand arising from the candidate:

· using unfamiliar equipment and chemical ideas;

· using experimental procedures in unfamiliar situations;

· using chemical ideas in unfamiliar situations;

· devising innovative experimental procedures;

· solving emerging problems.


A Guided Tour through the Scheme of Work

 SHAPE  \* MERGEFORMAT 



Synoptic material

Synoptic assessment tests the candidates’ understanding of the connections between different elements of the subject. 
Synoptic assessment involves the explicit drawing together of knowledge, understanding and skills learned in different parts of the Advanced GCE course. The emphasis of synoptic assessment is to encourage the development of the understanding of the subject as a discipline. All A2 units, whether internally or externally assessed contain synoptic assessment.  
Synoptic assessment requires candidates to make and use connections within and between different areas of chemistry at AS and A2, for example, by: 

· applying knowledge and understanding of more than one area to a particular situation or context; 

· using knowledge and understanding of principles and concepts in planning experimental and investigative work and in the analysis and evaluation of data;

· bringing together scientific knowledge and understanding from different areas of the subject and applying them. 
The specification for each A2 module contains a mixture of statements taken directly from the AS specification and statements summarised from the AS specification. Where a statement covers many ideas, it is assumed that more able students will apply this as background knowledge to their treatment of all aspects of the module and for weaker students it flags areas where they may need reminding of concepts already studied. 

The inclusion of synoptic statements within a module does not indicate that teachers should set aside time to re-teach these concepts and as a result, some of the synoptic statements may not be explicitly included in the scheme of work. At the beginning of each module in this scheme of is a re-print of the synoptic statements to aid in planning.

	GCE Chemistry B (Salters): H435. F335 Chemistry by Design


	Synoptic Statement
	Lesson where it may be revised in whole or part

	Use the concept of amount of substance to perform calculations involving: molecular formulae, masses of reagents, volumes of gases, concentrations of solutions, percentage composition, percentage yield and balanced chemical equations
	Aspects of this statement can be found in: 

lesson 6- equilibria

	Write and interpret balanced chemical equations (including ionic equations) with state symbols
	Aspects of this statement can be found in: 

lesson 3- nitrogen cycle

	Work out the electronic configuration of atoms and ions up to Z = 36 and the outer sub-shell structures of atoms and ions of other elements, in terms of main energy levels, s-, p- and d-atomic orbitals and the elements’ positions in the Periodic Table
	Aspects of this statement can be found in: 

lesson 4- nitrogen compounds 

	Suggest and explain the properties of substances in terms of their structure and bonding and position of their elements in the Periodic Table; draw and use 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; 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
	Aspects of this statement can be found in: 

lesson 1- bonding structure and properties

lesson 4- nitrogen compounds



	Describe the shapes of molecules and ions with up to six electron pairs (any combination of bonding and lone pairs), draw ‘dot-and-cross’ diagrams, and explain these shapes in terms of electron repulsion theory
	Aspects of this statement can be found in: 

lesson 4- nitrogen compounds

	Describe and explain the effect of temperature, pressure and catalysts on the rate of a reaction
	This statement is covered in full in:

lesson 5- inorganic fertilisers

	Describe and explain the way in which changes of temperature and pressure and addition of catalysts affect the position of equilibrium
	This statement is covered in full in:

lesson 5- inorganic fertilisers

	Calculate oxidation states and explain and write equations and half-equations for redox reactions
	This statement is covered in full in: 

lesson 3- nitrogen cycle


Agriculture and Industry: Synoptic summary

	Suggested teaching time
	4 hours
	Topic
	Story AI 1 What do we want from agriculture?

Story AI 2 The organic revolution

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

	1 + (2)
	The extra lesson will be required if the two Activities are done

STORY AI1 p75 ‘What do we want from agriculture?’ As an introduction to the module, students should carry out ASS1 (STORY p75) 

Discuss the importance of agriculture and the nutrient needs of crops (STORY p75-76)
Read through STORY AI2 p76-79 (to the end of Soil organic matter)
[image: image2.png]Now is a good place to draw together ideas on structure and bonding from AS. Work through IDEAS 5.8 p115-117 ‘Bonding structure and properties: a summary’. Students turn the table on page 117 into a card sort exercise to aid learning. For example one card may have ‘Giant lattic ionic- hardness’ on the it and another, ‘Hard but brittle’. All the cards are placed face down and students take it in turns to turn two over. If they go together they keep them, if they don’t they are turned face down again
Students carry out ACT AI2.2 ‘Investigating structure and bonding
To show their understanding of this topic, they can then carry out ACT AI2.3 ‘Matching structure, bonding and properties’
NOTE: ACT AI3.2 needs setting up one week in advance. It would be useful to do this here


	http://media.rsc.org/Whats%20your%20reaction/WYR1.pdf is a useful resource for teachers covering many aspects of the module

http://www.landis.org.uk/soilscapes/ is worth a look. Type in your school postcode to find out about local soils

[image: image3.jpg]


http://media.rsc.org/Misconceptions/Miscon%20explanations.pdf covers much of the detail in Ideas 5.2 and more, in a novel way designed to reduce misconceptions


	Candidates should be able to:

Suggest and explain the properties of substances in terms of their structure and bonding and position of their elements in the Periodic Table; 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 (synoptic)



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

	3 
	Discuss STORY AI2 p79-80 ‘Nutrient cycling’ and attempt ASS2 (STORY p80) 
Introduce STORY AI2 p80- 82 ‘The nitrogen cycle’. As students work through this material get them to write a list of all the different nitrogen containing species that are discussed. It would be useful to list species by name and formulae before showing a formal calculation of oxidation state for the nitrogen atom. Students that struggle with this activity should be directed to revise IDEAS 9.1 p193-197 ‘Oxidation and reduction’
Consolidate ideas behind the nitrogen cycle by completing ACT AI2.1 ‘The nitrogen balance in UK agriculture
	http://www.chemsheets.co.uk/A2508.doc can be used to give extra practise on redox and oxidation states

http://www.nodvin.net/snhu/SCI219/demos/Chapter_3/Chapter_03/Present/animations/32_2_1a.html is a video students could watch as preparation

http://video.google.com/videoplay?docid=-7538120906762340500 a ‘Science in Focus’ video of the nitrogen cycle. NB watch first as it cuts off mid flow!

An alternative activity is AA3.1 ‘What is the nitrogen content of soils’ if you have access to the Heinemann Support Pack 2nd Edition.
	Candidates should be able to:

Calculate oxidation states and explain and write equations and half-equations for redox reactions (synoptic) including those involved in the interconversion of the following compounds in the nitrogen cycle: nitrogen gas, nitrate(V) ion, nitrate(III) ion, ammonium ion, oxides of nitrogen; define oxidation and reduction in terms of loss and gain of electrons; use systematic nomenclature to name and interpret the names of inorganic compounds [i.e. copper(II) sulfide, lead(II) nitrate(V), potassium manganate(VII), not complex ions]



	4


	Use the list activity (from lesson 3) as an introduction to IDEAS 11.3 p244-246 ‘The p block: nitrogen and Group 5’. This is a good opportunity to revise dot-and-cross diagrams as well as shapes of molecules
· Students show their understanding of the material in this lesson by completion of IDEAS 11.3 all end of section Qs


	· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/aharris/nitrogenandgroup5.ppt a powerpoint presentation written by a Salters teacher for the legacy specification. Still completely relevant


	Candidates should be able to:

· Draw and use simple electron ‘dot-and-cross’ diagrams to show how atoms bond through covalent and dative covalent bonds (synoptic)
· Describe the shapes of molecules and ions with up to six electron pairs (any combination of bonding and lone pairs), draw ‘dot-and-cross’ diagrams, and explain these shapes in terms of electron repulsion theory (synoptic)
· Recall the following aspects of nitrogen chemistry: structure and bonding in nitrogen gas, ammonia and the ammonium ion, the appearance and names of the oxides of nitrogen, N2O, NO, NO2



	Suggested teaching time
	9 hours
	Topic
	Story AI 3 The fertiliser story

Story AI 4 Competition for food



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

	5
	· Read STORY AI2 p82-84 ‘Organic farming’ and carry out ASS4 (STORY p85) as an introduction to why inorganic fertilisers were developed.

· Work through STORY AI3 p85-89 ‘The agricultural revolution’, revising some key AS ideas using the suggested activities and questions below.

· Catalysts and reaction rate: IDEAS 10.5 p234 Q2c and IDEAS 10.6 Q2a

· Equilibria: ACT AI3.1 ‘Understanding equilibria’

· The effect of temperature and concentration on rate: IDEAS 10.2 p215 Q4 and IDEAS 10.3 p229 Q5
	http://www.rsc.org/education/teachers/learnnet/alchemy/index2.htmis a video about ammonia production which could be used to either consolidate or introduce this group of lessons

http://www.freezeray.com/flashFiles/ammoniaConditions.htm is an animation that could be used to revise equilibria and consolidate ACT AI3.1

http://www.knockhardy.org.uk/assets/EQUIL1PP.PPT all aspects of equilibria except calculations

· An alternative activity is AA2.1 ‘How does temperature affect the rate of a reaction?’ if you have access to the Heinemann Support Pack 2nd Edition. 
	Candidates should be able to:

· Describe and explain the effect of temperature, pressure and catalysts on the rate of a reaction (synoptic)
· Describe and explain the way in which changes of temperature and pressure and addition of catalysts affect the position of equilibrium (latter synoptic)


	6 + 7 

+ (8)
	The third of these lessons may be needed for weaker groups to carry out more consolidation questions or for the demonstration of ACT AI3.4 ‘Investigating the effect of pressure and temperature on equilibrium’

· Work through IDEAS 7.2 p170-175 ‘Equilibria and concentrations’

· Students carry out ACT AI3.2 ‘Finding the equilibrium constant for an esterification reaction’. NOTE this should have been set up in lesson 1 as it takes a week to reach equilibrium
· Set up ACT AI3.3 ‘Finding the equilibrium constant for a redox reaction’ in lesson 6 and complete the experiment in lesson 7

· Students answer a selection of questions from IDEAS 7.2 p175 and consolidate understanding further by answering ASS5 (STORY p88) and ASS6 (STORY p89)

· Demonstrate ACT AI3.4 ‘Investigating the effect of pressure and temperature on equilibrium’ or alternatively show a video- see non Salters resources for an example
	http://videos.howstuffworks.com/hsw/17562-chemistry-connections-chemical-equilibrium-systems-video.htm is a video of the nitrogen dioxide : dinitrogen tetroxide equilibrium

http://videos.howstuffworks.com/hsw/17255-chemistry-connections-the-haber-bosch-process-video.htm is a short video about the Haber process linking ammonia to fertilisers and nitric acid production

http://www.creative-chemistry.org.uk/funstuff/xword/haber.htm an interactive crossword on the Haber process

http://www.knockhardy.org.uk/assets/08EQUIL.PDF a worksheet that covers all aspects of equilibria

[image: image4.jpg]


http://www.mp-docker.demon.co.uk/as_a2/topics/chemical_equilibrium/index.html is a link to several syllabus specific revision quizzes
	Candidates should be able to:

· Write an expression for the equilibrium constant, Kc, for a given homogeneous reaction
· Calculate one of the values in an equilibrium constant equation, given the others 

· Describe and explain the way in which changes of temperature and pressure and addition of catalysts affect the magnitude of the equilibrium constant and the position of equilibrium (latter synoptic)
· Use the concept of amount of substance to perform calculations involving: molecular formulae, concentrations of solutions, percentage composition and balanced chemical equations (synoptic)
· Use principles of equilibrium and rates of reaction to suggest and explain the most economical operating conditions for an industrial process



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

	9
	· Students read through STORY AI3 p89-91 ‘Saving money and protecting the environment’ and ‘Controlling soil acidity’. They then read through STORY AI4 p91-93 ‘Competition for food’ and ‘The search for a new pesticide’. The class splits into at least three groups and prepares posters discussing the facts of a development and the ethics associated with it. One person from each group is nominated to ‘visit’ another group and have the poster explained. They then report back to their own group. This is repeated by a different student for the second poster topic. The developments are: providing extra nutrients, controlling soil pH and controlling pests

[image: image5.jpg]



· Work through STORY AI4 p93-98 ‘The pyrethroid story’ 

· Students answer ASS9 (STORY p93), ASS10 (STORY p94) and ASS11 (STORY p97). These assignments encourage students to revise aspects of isomerism and functional groups; ester chemistry; chromatography; order of reaction and atom economy

· If students struggle with these assignments or need extra revision, the following selection of questions may be useful: IDEAS p55 Q6; p310 Q5; p179 Q1; p229 Q4 and p363 Q2


	· http://www.agclassroom.org/teacher/tours_limits.htm has a nice introductory sequence to provoke discussion as to why chemists need to get involved in food production

· http://www.agclassroom.org/teacher/screensavers/apple.htm is another version of the above

· An alternative activity is AA4.1 ‘Dilema over malaria’ if you have access to the Heinemann Support Pack 2nd Edition. 
· Similarly AA4.3 ‘What makes an active pyrethroid’ from the Heinemann Support Pack 2nd Edition. 

	Candidates should be able to:

· Calculate from given data the percentage yield and the atom economy of an industrial process and suggest the effect of the process on the environment
· Discuss the facts and ethics associated with the ways in which chemists are involved in developments to improve food production, including:
(i) providing extra nutrients,

(ii) controlling soil pH,
(iii) controlling pests



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

	10 + 11
	· Revise IDEAS chapter 15. One activity here could be: prepare large sheets of sugar paper with titles, one for each section of chapter 15. Assign students a section. They have 3 minutes to read their section (they may not write in this time) and 3 minutes to write on their paper as many key facts as they can remember. After 6 minutes in total, they move to a new sheet of paper and repeat the process, this time adding to the information already there. This is repeated until all the sections of the chapter have been covered.
· Students carry out ACT AI4 ‘An industrial chemistry case study’. This will take more than one lesson if students are to engage with it fully
	· http://www.york.ac.uk/org/seg/salters/chemistry/ has links to three different virtual industry tours which could be done instead of ACT AI4
	Candidates should be able to:

· Calculate from given data the percentage yield and the atom economy of an industrial process and suggest the effect of the process on the environment
· Discuss given examples of industrial processes in terms of: costs of raw materials, energy costs, costs associated with plant, co-products and by-products, principles of green chemistry;
· Discuss the benefits and risks associated with given industrial processes in terms of: benefits to society of the product(s), hazards involved with the raw materials: reactants, products and by-products, explosions, acidic gases, flammable gases, toxic emissions
· Discuss the facts and ethics associated with the ways in which chemists are involved in developments to improve food production, including:
(i) providing extra nutrients,

(ii) controlling soil pH,

(iii) controlling pests


	12
	· ACT AI5 ‘Check your knowledge and understanding’ needs to be used to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before.


	
	

	(13)
	· End of module test
	
	


Colour by Design: Synoptic summary
	Synoptic Statement
	Lesson where it may be revised in whole or part

	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, hydrogen bonds
	Aspects of this statement can be found in:  

lesson 1- pigments and dyes

This statement is covered in full in:

lesson 13- interactions between dyes and fibres


	Suggested teaching time
	2 hours
	Topic
	Story CD1 Ways of making colour

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

	1 
	· Introduce STORY CD1 p100-101 ‘Ways of making colour’. Students may have met IDEAS 6.7 as part of Steel Story lesson 2. Encourage them to read through p153-155 and answer all end of section Qs before moving on.

· ACT CD2 ‘Seeing colours’ follows on from IDEAS 6.7
· Finish reading STORY CD1 p100 ‘Pigments and dyes’. Use this as a prompt to begin revision of intermolecular bonds. Students should produce a table listing the different types of intermolecular bond along with the atoms or groups of atoms which are necessary to generate the bond.

· ASS1 (STORY p101) is useful as a revision of functional groups


	http://media.rsc.org/Misconceptions/Miscon%20spot%20bond.pdf is an excellent task to link into the revision of types of bonding

http://media.rsc.org/Microscale%20chemistry/Microscale%2057.pdf a microscale preparation of indigo


	Candidates should be able to:

· Explain the origins of colour (and UV absorption) in organic molecules in terms of: transitions between electronic energy levels
· 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, hydrogen bonds (synoptic)

	2
	· Students participate in a circus of seven mini practicals in ACT CD1 ‘Changing colours chemically’. The classification of the reactions is best as a discussion or revision exercise, as details of the various chemical reactions producing colour changes is no longer needed. (It was present in detail in the legacy specification)

· A review of IDEAS 5.1 p85 ‘Ionic equations’ and end of section Q3 may be a useful follow up to ACT CD1

	http://antoine.frostburg.edu/chem/senese/101/features/water2wine.shtml gives a very detailed explanation of indicator structure and colour to link in with practical 6 from ACT CD1

	Candidates should be able to:

· Explain the origins of colour (and UV absorption) in organic molecules in terms of: transitions between electronic energy levels




	Suggested teaching time
	5 hours
	Topic
	Story CD2 Colour by accident

Story CD3 Chemistry in the art gallery

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

	3
	· Students should read through STORY CD2 p102-106 ‘Colour by accident’ making a glossary of key terms as they go. These should include: pigment, dye, ligand, conjugated system, delocalised, ionic precipitation, atomic emission spectrum

· IDEAS 6.9 p159-161 ‘Chemistry of colour’ may have been studied in part in Steel Story lesson 16. It needs to be covered in detail here. The end of section Qs are very useful. NB: This will be met again in lesson 12 so the chromophore aspect could be glossed over at this point if time is tight

· Students should now attempt ASS 2 (STORY p102) as this links back to transition metal chemistry

· IDEAS 5.1 p85 ‘Ionic equations’ should be reviewed here if not covered last lesson. Check students understanding using ASS4 (STORY p105)

· ASS 5 (STORY p107) may be used here
	http://antoine.frostburg.edu/chem/senese/101/features/water2wine.shtml could be used here if not already covered last lesson

http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/6.9chemistryofcolour.ppt  is a power-point by an experienced Salters teacher of the IDEAS covered in this lesson

http://media.rsc.org/Microscale%20chemistry/Microscale%2010.pdf an ionic precipitation practical


	Candidates should be able to:

Explain the origins of colour in transition metal complexes in terms of the splitting of the d orbitals by the ligands and transitions between the resulting electronic energy levels
(details of how the d electrons split in a particular complex are not required)

Explain the origins of colour (and UV absorption) in organic molecules in terms of:

(i) transitions between electronic energy levels, 

(ii) the relationship between the extent of delocalisation in the chromophore and the energy absorbed

	4
	· Students need to refer back to STORY CD2 p105 ‘What is a paint’. Introduce the topic of spectroscopy via the restoration of paintings STORY CD3 p107-110 ‘Chemistry in the art gallery’

· Work through IDEAS 6.8 p155-158 ‘Ultraviolet and visible spectroscopy’ including the end of section Qs

· ACT CD3.1 ‘Using reflectance spectra to identify pigments’ could be done here or as a homework


	http://media.rsc.org/Modern%20chemical%20techniques/MCT4%20UV%20and%20visible%20spec.pdf may be worth a look for more able students as it draws together several areas including reaction types and Beer Lambert laws

The RSC produce a pack called ‘Chemistry of Art’ which is well worth a look for background material, practical projects and simply for displaying a larger version of the painting STORY CD3 p107 Figure 13
	Candidates should be able to:

Understand the techniques used to identify the materials used in a painting, including: visible spectroscopy (reflection and absorption), and explain and predict given results from these techniques



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

	5
	· Refer back to STORY CD3 p109 ‘The binding medium’ and ‘What medium did Cima use?’ to introduce the topic of fats and oils

· Use the power-point from http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/13.6OilsandFats.ppt  to cover the relevant theory from IDEAS 13.6 p311-315 ‘Oils and fats’

· Use computer drawing software to complete ACT CD3.2 ‘The structures of fats and oils’ Although the use of computer software is not essential to the activity it is still very valuable, especially as a revision of this skill if the opportunity was taken to use it at AS. It is also a skill that many students ask to be taught during their A2 coursework

· If possible build some models of some of the fats and oils studied in this activity.

· Complete the end of section Qs from IDEAS 13.6


	· There are many suitable molecular drawing packages for ACT CD3.2. ‘ChemSketch’, available as freeware from www.acdlabs.com is found in many schools and universities.

· The drying of and hardening of oils is no longer within the specification. However, the material provides stretch and challenge for more able students as it brings together several concepts from elsewhere in the course http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/AWoxidativecrosslinkingrv.ppt 


· http://www.creative-chemistry.org.uk/activities/documents/paints.pdf is a fun activity which could be done towards the end of term where students get to make their own oil paints. It would also be useful if linked in with some extension questions on the topic.


	Candidates should be able to:

· Recall that fats and oils consist mainly of mixed esters of propane-1,2,3-triol with varying degrees of unsaturation



	6
	· Explain that we now need a suitable analysis method to work out which binding medium Cima used. This is gas-liquid chromatography.

· Work through IDEAS 7.3 p166-179 ‘Chromatography’ using the power-point http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/chromatography.ppt 

· Students should answer the end of section Qs and complete ACT CD3.3 ‘Investigating paint media’ to demonstrate their understanding of this topic
	· http://teaching.shu.ac.uk/hwb/chemistry/tutorials/chrom/gaschrm.htm could be used as a teaching resource for the more able 
· http://media.rsc.org/Chemistry%20at%20the%20races/RSC%20Horseracing%20Part%205.pdf a useful resource to show chromatography use in another context

· http://media.rsc.org/Chemistry%20at%20the%20races/RSC%20Horseracing%20Part%204.pdf a higher level extension to the previous resource

· http://media.rsc.org/Classic%20Chem%20Demos/CCD-24.pdf a demonstration of gas chromatography for those of us that cannot afford the real thing
	Candidates should be able to:

· Describe and explain the general principles of gas–liquid chromatography:

i. sample injected into inert carrier gas stream, 

ii. column consisting of high boiling liquid on porous support,

iii. detection of the emerging compounds (sometimes involving mass spectroscopy), 

iv. distinguishing compounds by their retention times
· Understand the techniques used to identify the materials used in a painting, including: gas–liquid chromatography and explain and predict given results from these techniques

	(7)
	If time is tight, this lesson could be omitted and all the materials covered for homework

· Revise IDEAS 6.1 p119-123 ‘Light and electrons’

· Students then work though ASS 6 (STORY p110) and ACT CD3.4 ‘Finding a perfect match’

· Read through STORY CD3 p112 ‘Microspectral analysis’ to finish consideration of the analysis of paintings
	The resources below were flagged up when the topic was first introduced in F331. They may be useful to provide an alternative approach for revision purposes

http://www.chemguide.co.uk/atoms/properties/hspectrum.html
http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/CI6.1.ppt This is a resource produced by Lesley Johnston, King James's School, Knaresborough specifically for the Salters course

	Candidates should be able to:

Understand the techniques used to identify the materials used in a painting, including: atomic emission spectroscopy, and explain and predict given results from these techniques


	Suggested teaching time
	3 hours
	Topic
	Story CD4 At the start of the rainbow



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

	8 
	· Introduce the background to this section by reading through STORY CD4 p112-114 ‘Three young entrepreneurs’

· Introduce the topic of benzene with two questions aimed at students developing the model for themselves i.e. 

(i) Students draw (or build if model kits available) three structures with the molecular formula C6H6

(ii) Explain why it must be a ring (one mono-substitution product) and have class attempt to revise their structures

· Discuss the structure of benzene in more detail using IDEAS 12.3 p277-280 ‘Arenes’. 

· The end of section Qs here are essential
	http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/CCThe%20structure%20of%20benzene.ppt would be useful to show students before they make their own notes from IDEAS 12.3
http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/JB%20Chemical%20Ideas%2012point3Arenes.doc see the first half of this document which takes students through the theory and gets them to answer relevant questions. Note the page number should read 281. The one included refers to the second edition of IDEAS
http://www.knockhardy.org.uk/assets/08AROM1.PDF the first half of this covers similar material to activity 2 for this lesson

http://www.knockhardy.org.uk/assets/BENZPP.PPT covers this lesson and the next
	Candidates should be able to:

· Recognise arenes and their derivatives (aromatic compounds), 

· Describe the delocalisation of electrons in these compounds 

· Explain how delocalisation accounts for their characteristic properties [limited to undergoing substitution (often slowly) rather than addition reactions]

· Understand that our knowledge of science progresses by the development of increasingly refined models to explain concepts and observations and that the nature of scientific knowledge is often tentative; understand that various models have been proposed to explain the bonding in aromatic compounds and discuss how various representations of benzene account for its properties and molecular shape

	9 + 10
	· Students carry out ACT CD4.1 ‘Comparing hydrocarbons’

· Work through IDEAS 12.4 p281-286 ‘Reactions of arenes’ including all end of section Qs

· Students then demonstrate their understanding of this material by answering ACT CD4.2 ‘Electrophilic substitution reactions’

· A suitable homework here would be to read through the remainder of the STORY CD4 p114-117, answering ASS7 and 8 (STORY p116) and ASS9 (STORY p117)
	http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/JB%20Chemical%20Ideas%2012point3Arenes.doc see the first half of this document which takes students through the theory and gets them to answer relevant questions. Note the page numbers at the end should read 286 and 287. The one included refers to the second edition of IDEAS
http://media.rsc.org/Microscale%20chemistry/Microscale%2043.pdf an extra practical idea

http://www.knockhardy.org.uk/assets/08AROM2.PDF has some stretching ideas and questions towards the end


	Candidates should be able to:

· Describe and explain the following electrophilic substitution reactions of arenes, naming the benzene derivatives formed:

(i) halogenation of the ring,

(ii) nitration,

(iii) sulfonation,

(iv) Friedel–Crafts alkylation and acylation (including use of ionic liquids)


	Suggested teaching time
	2 hours
	Topic
	Story CD5 Chemists design colours



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

	11 
	· Work through IDEAS 13.10 p329-331 ‘Azo compounds’

· Read through STORY CD5 p118-119 ‘Chemists design colours’ answering ASS10 (STORY p119)

· Assess the students’ understanding of this material using the end of section Qs from IDEAS 13.10
	http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/13.10Azocompounds.ppt covers all the relevant theory

http://www.chemistry-videos.org.uk/chem%20clips/CD6%20Azo%20dyes/azo%20dyes.html has a relevant word document. If used, the power-point is best left until next lesson
	Candidates should be able to:

· Describe and explain the formation of diazonium     compounds and coupling reactions that these undergo to form azo dyes

	12
	· Students carry out the ACT CD5.1 ‘Making azo dyes’

· Review (or teach if not done in lesson 3) IDEAS 6.9 p160 ‘Coloured organic compounds’

· Carry out ACT CD5.2 ‘Reactions of aromatic compounds’ as a review of the aromatic reactions studied so far
	http://media.rsc.org/Microscale%20chemistry/Microscale%2056.pdf is a nice practical as it makes the azo dye from scratch

http://www.knockhardy.org.uk/assets/08AZO.PDF 

http://www.chemistryandsport.org/resources/download-resource.php?res=18 is a nice cross curricular resource linking azo dyes to cricket. You need to register to download it but registration is free!


	Candidates should be able to:

Explain the origins of colour (and UV absorption) in organic molecules in terms of: the relationship between the extent of delocalisation in the chromophore and the energy absorbed

· Describe and explain the following electrophilic substitution reactions of arenes, naming the benzene derivatives formed:

(i) halogenation of the ring,

(ii) nitration,

(iii) sulfonation,

(iv) Friedel–Crafts alkylation and acylation (including use of ionic liquids)




	Suggested teaching time
	2 hours
	Topic
	Story CD6 Colour for fabrics



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

	13 + (14)


	Weaker students may need a second lesson here as you may wish to run a structured revision of the material from IDEAS before starting on the new content

· Discuss the need for fast dyes and the chemistry behind their discovery and how they work

· Students should read STORY pages 120 – 122 and complete ASS 11-14 (STORY p121-122) using these tasks to revise their understanding of intermolecular bonding. Any student struggling with this material should be directed to revise IDEAS 3.1, 5.3 and 5.4 in their own time

· Students carry out ACT CD6 ‘Different dyes for different fibres’. The end of activity questions are very useful to check application of knowledge from this lesson
	http://chemsite.lsrhs.net/ChemicalBonds/images/custom_dipole2.swf is a nice simulation to use as revision here

http://www.chemistry-videos.org.uk/chem%20clips/CD7%20Dyes/Azodyes%20-%20multifibres.ppt nicely explains the results of the activity

http://media.rsc.org/Classic%20Chem%20Demos/CCD-48.pdf is a practical very similar to the activity but looks at the effect of mixing the dyes in a little more detail

http://media.rsc.org/In%20Search%20of%20Solutions/ISOSact9.pdf another dyestuffs practical

An alternative activity is CD7.1 ‘Dyeing with a direct dye and a reactive dye’ if you have access to the Heinemann Support Pack 2nd Edition.


	Candidates should be able to:

· 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, hydrogen bonds (synoptic)

· Suggest and explain in terms of intermolecular bonds, ionic attractions and covalent bonding, how some dyes attach themselves to fibres

· Describe and explain the structure of a dye molecule in terms of the chromophore and:

(i) functional groups that modify the chromophore,

(ii) functional groups that affect the solubility of the dye, 

(iii) functional groups that allow the dye to bond to fibres

	15
	· ACT CD7 ‘Check your knowledge and understanding’ needs to be used to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before.


	
	

	(16)
	· End of module test
	
	


The Oceans: Synoptic summary
	Synoptic Statement
	Lesson where it may be revised in whole or part

	Explain entropy changes in a qualitative manner, interpreting entropy as a measure of the number of ways that molecules and their associated energy quanta can be arranged (part synoptic)
	Aspects of this statement can be found in: 

lesson 4- enthalpy of solution

This statement is covered in full in:

lessons 14 and 15- entropy

	Recall the meaning of the term ionisation enthalpy, write equations for the successive ionisations of an element, and interpret periodic and group trends in the properties of elements in terms of ionisation enthalpy
	This statement is covered in full in:

lesson 1-ions and 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
	This statement is covered in full in:

lesson 1-ions and ionisation enthalpy

	Describe acids in terms of the Brønsted–Lowry theory as proton donors and bases as proton acceptors
	This statement is covered in full in:

lessons 5 and 6- strong acids and bases


	Suggested teaching time
	4 hours
	Topic
	Story O 1 Third rock from the sun?

Story O 2 Salt of the Earth

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

	1 + (2)


	This lesson revises some basic but key concepts from F332. It is vital that these are thoroughly understood. The extra lesson here may be necessary for a more thorough revision of the material from IDEAS with weaker groups or could be used for some of the Non-Salters activities with stronger groups

· Introduction to the unit. Discuss STORY O1 p125-128 ‘Third rock from the sun?’

· Continue on to look at STORY O2 p 129 - 131 ‘Salt of the Earth’

· Students discuss and answer ASS1 (STORY p128) and ASS2 (STORY p129)

· Revise IDEAS 3.1 and IDEAS 5.1 by answering a selection of end of section Qs e.g. p43 Q10, p87 Q1 and Q2

· Revise ionisation from IDEAS 2.5 by answering P35 Q2
	· Use the electronic periodic table data book at http://www.rsc.org/education/teachers/learnnet/ptdata/welcome.htm to explore trends in ionisation enthalpy

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

· 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 

· http://media.rsc.org/Microscale%20chemistry/Microscale%2035.pdf is an interesting experiment looking at chlorine concentrations in sea water
	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

· Recall and explain the relationship between the position of an element in the Periodic Table and the charge on its ion

· Recall the meaning of the term ionisation enthalpy, write equations for the successive ionisations of an element, and interpret periodic and group trends in the properties of elements in terms of ionisation enthalpy



	3
	· Students apply their knowledge from lesson 1 to ACT O2.1 ‘Why do solids dissolve?’
· Work through IDEAS 4.5 p77-80 ‘Lattice enthalpy’ and ‘Hydration and solvation’
· Students answer IDEAS p82 end of section Qs 1-4 which specifically cover just the relevant pages so far
	· http://media.rsc.org/Misconceptions/Miscon%20explanations.pdf is a useful discussion document

· http://programs.northlandcollege.edu/biology/Biology1111/animations/dissolve.html an excellent animation of the process


	Candidates should be able to:

· For the following terms: enthalpy change of solution, lattice enthalpy, enthalpy change of solvation (hydration) of ions: explain and use these terms

· Explain the factors (including intermolecular bonds and ion–dipole forces) determining the relative solubility of a solute in aqueous and non-aqueous solvents and explain the hydration of ions


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

	4
	· Work through IDEAS 4.5 p80-81 ‘Enthalpy change of solution’

· Students then apply their knowledge to a practical situation using ACT O2.2 ‘Finding enthalpy changes of solution’

· Read through IDEAS 4.5 p81-82 ‘Entropy and dissolving’ and ‘Non-polar solvents’. This is a brief introduction, extending the ideas from AS level. Do not spend a lot of time on this.
	· http://www.succeedingwithscience.com/labmouse/chemistry_a2/3004.php an online interactive version of the activity from this lesson. Could be done as homework if time or lab facilities are tight

· http://www.rsc.org/education/teachers/learnnet/aflchem/resources/66/index.htm another version of the practical incorporating aspects of AFL

· An alternative activity is O1.3 ‘What factors affect the enthalpy change of an ionic compound?’ if you have access to the Heinemann Support Pack 2nd Edition.


	Candidates should be able to:

· For the following terms: enthalpy change of solution, lattice enthalpy, enthalpy change of solvation (hydration) of ions:

(i) explain and use these terms, 

(ii) describe the solution of an ionic solid in terms of an enthalpy cycle involving these terms,

(iii) use these enthalpy cycles to perform calculations

· Explain entropy changes in a qualitative manner, interpreting entropy as a measure of the number of ways that molecules and their associated energy quanta can be arranged


	Suggested teaching time
	8 hours
	Topic
	Story O 3 The smell of the sea!

Story O 4 The oceans- a safe carbon store?

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

	5 + 6

+ (7)
	Students with weak mathematical ability may benefit from going through the calculation material especially slowly as over the next few lessons they are going to use lots of similar terminology. The extra lesson allows for this.

· Introduce the topic of pH and acidity by reading through STORY O3 p132-133 ‘The smell of the sea!’

· Revise the terminology associated with acids and bases covered in unit F334 by answering IDEAS 8.2 p183 Qs1, 2 and 4

· Begin a discussion on this topic by giving students a series of incorrect statements using the words strong, weak, concentrated and dilute. Get students to correct them.

· Lead into new material from IDEAS 8.2 p183-184 ‘Strong and weak acids’ and ‘The pH scale’

· Students carry out ACT O3 ‘The pH scale’

· Work through calculation of the pH of strong acids using IDEAS p185 and end of section Q1

· Cover IDEAS 8.2 p187-188 ‘Ionisation of water’ including the calculation of pH for strong bases


	· http://media.rsc.org/Misconceptions/Miscon%20acid%20strength.pdf may be useful as a reinforcement exercise or as further scaffolding for weaker students (see lesson

· http://www.knockhardy.org.uk/assets/08ABASE.PDF can be used for some extra questions

· http://www.chemsheets.co.uk/A2406.doc more questions

· http://science.widener.edu/svb/tutorial/phcalcs.html gives lots of repetitive practise

· http://www.sciencegeek.net/Chemistry/taters/Unit8pH.htm more online practise


	Candidates should be able to:

· Describe acids in terms of the Brønsted–Lowry theory as proton donors and bases as proton acceptors (synoptic) and explain and use the terms conjugate acid and conjugate base
· Explain and use the terms strong acid, strong base, writing equations for their ionisation in water

· Explain and use the term pH and use given data to calculate the pH of: 

(i) strong acids

(ii) strong bases, using Kw (value will be given),


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

	8
	· Discuss STORY O4 p134-136 ‘The oceans- a safe carbon store?’

· Revise IDEAS 7.1 ‘Chemical equilibrium’ answering p169 end of section Qs 5 and 6

· If possible, re-read AS STORYLINES p89-93 ‘Focus on carbon dioxide’

· Students should answer ASS6 and ASS7 (STORY p135) and ASS8 (STORY p136) to apply their AS knowledge to new situations

· Discuss STORY O4 p138-141 ‘Sinking shells’ focussing on the role of equilibria in the dissolving process. Students should attempt ASS 11 (STORY p141). ASS9 (STORY p140) is also a good revision exercise for topics in this module
	· A revision/consolidation activity here would be for students to produce and illustrate a timeline of the material from Table 2 (STORY p136). It would be useful as an extension to this for them to create a second timeline which covers recent climatic activity such as the industrial revolution, the last ice age and significant volcanic eruptions. This would help to get across the rapidity of recent climate change. Because of the scale of numbers involved in the first timeline compared to the second one, it would be a good idea to lay the timeline out on a long sheet of paper such as wallpaper or toilet roll!


· http://media.rsc.org/Classic%20Chem%20Demos/CCD-39.pdf
	Candidates should be able to:

· Discuss the global influence of the dissolving of carbon dioxide in water, discuss and explain the benefits and risks associated with various approaches to reducing atmospheric CO2 levels including: more economical use of fuels, the use of alternative fuels (including hydrogen), capture and storage of CO2 and increased photosynthesis

	9 + 10

+ (11)
	The extra lesson here is allowed again for extra time to practise calculations but also to allow a thorough discussion of the two activities

· Revise IDEAS 7.2 ‘Equilibria and concentrations’ answering p175 end of section Qs 2 and 4

· Lead into new material from IDEAS 8.2 p185-187 ‘Weak acids’ and ‘Strong or concentrated?’

· Work through p189 end of section Qs 2-7

· Students carry out ACT O4.1 ‘Finding out more about weak acids’

· Read STORY O4 p137 ‘Keeping things steady’. In their own words, they should now link together the activity and the story

· Students consolidate their understanding with ACT O4.2 
 ‘Classifying acid solutions’. NB if the first non-Salters activity was done in lesson 5, much of this activity may have already been covered
	· http://www.knockhardy.org.uk/assets/08ABASE.PDF page 6 onwards looks at the material from this lesson and extends it

· http://www.knockhardy.org.uk/assets/ACIDS.PDF is a useful summary sheet

· http://media.rsc.org/Creative%20Problem%20Solving/CPS-27.pdf
· http://media.rsc.org/Creative%20Problem%20Solving/CPS-21.pdf
· http://media.rsc.org/Classic%20Chem%20Demos/CCD-10.pdf a demonstration to add some awe and wonder to the topic

· http://www.chemsheets.co.uk/A2407.doc 


	Candidates should be able to:

· Explain and use the terms weak acid (writing equations for their ionisation in water), acidity constant (‘dissociation constant’) Ka, pKa

· Explain and use the term pH and use given data to calculate the pH of: weak acids (including calculating any of the terms pH, Ka and concentration from any two others, being aware of the approximations made in using a simple equation)

· Discuss the global influence of the dissolving of carbon dioxide in water, discuss and explain the benefits and risks associated with various approaches to reducing atmospheric CO2 levels including: more economical use of fuels, the use of alternative fuels (including hydrogen), capture and storage of CO2 and increased photosynthesis




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

	12
	· Work through IDEAS 8.3 p189-191 ‘Buffer solutions’

· With less able students it would be useful for them to carry out the end of section Qs in class at this point as many find these difficult. With more able students, carry out ACT O4.3 ‘Investigating buffer solutions’
	· http://www.chemsheets.co.uk/A2408.doc buffer calculations

· http://www.knockhardy.org.uk/assets/08BUF.PDF
· http://www.creative-chemistry.org.uk/alevel/module4/documents/N-ch4-07.pdf a practical looking at the action of buffers

· http://www.chembio.uoguelph.ca/educmat/chm19104/chemtoons/ct6.htm has links to some nice animations of buffer action

· http://www.chembio.uoguelph.ca/educmat/chm19104/chemtoons/ct6.htm a simulation about buffers. Students can work through the tutorial at home to reinforce the activity from this lesson


	Candidates should be able to:

· For buffer solutions based on solutions of weak acids and their salts:

(i) explain the meaning of the term buffer,

(ii) explain how buffers work (including in everyday applications),

(iii) carry out buffer solution calculations


	Suggested teaching time
	6 hour
	Topic
	Story O 5 The global central heating system



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

	13
	· Read and summarise STORY O5 p141-147 ‘The global central heating system’

· Work through IDEAS 5.5 p102-105 ‘Hydrogen bonding and water’. Discuss the special properties of water which allow it to transfer energy around the globe.

· Students should answer all end of section Qs as they reinforce two of the specification points for this lesson

· If necessary revise hydrogen bonding in general using IDEAS 5.4 p102 end of section Qs 1 and 3

· ASS12 (STORY p143) and ASS13 (STORY p144) are both useful to link the IDEAS to the STORY

· Demonstrate (or do as a class practical if time) ACT O5.2 ‘Heat resistant balloons’
	http://programs.northlandcollege.edu/biology/Biology1111/animations/hydrogenbonds.html an animation of how water hydrogen bonds

http://media.rsc.org/Classic%20Chem%20Demos/CCD-41.pdf a demonstration to illustrate the density changes of water


	Candidates should be able to:

· Explain the hydrogen bonding in water and explain the unusual physical properties of water that arise from this:

(i) anomalous boiling point among hydrides of Group 6,

(ii) specific heating capacity,

(iii) enthalpy change of vaporisation, 

(iv) density change on melting


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

	14 + 15

+(16)
	The extra lesson will be required here if all of ACT O5.1 is done

· Students reconsider STORY O5 p141-143 ‘The global central heating system’ and ‘Energy in the clouds’. In small groups they should write a short paragraph explaining why they think entropy is important as well as enthalpy. They should pass their explanation to another group and then another to let them refine and comment upon their ideas.

· Work through IDEAS 4.4 p69-76 ‘Energy, entropy and equilibrium’

· Students complete part 2 of ACT O5.1 ‘The enthalpy change of vaporisation of water’ (If you have time, they should do part 1 for themselves as well)

· Carefully go over the outcomes of the activity before setting them IDEAS p76 end of section Qs. Students often find this material very difficult, so ideally do these questions in class time

· ACT O5.3 ‘What crystals form when a solution is cooled’ provides more opportunities to practise the concepts in these lessons
	http://media.rsc.org/Classic%20Chem%20Demos/CCD-57.pdf an alternative way of looking at the vaporisation of water

http://www.knockhardy.org.uk/assets/ENTROPP.PPT 

http://www.saskschools.ca/curr_content/chem30_05/1_energy/teacher/energy_lab_index.htm#spontaneous_endothermic a spontaneous endothermic reaction- useful to restart discussions on entropy


	Candidates should be able to:

· Explain the hydrogen bonding in water and explain the unusual physical properties of water that arise from this: enthalpy change of vaporisation

· Explain entropy changes in a qualitative manner, interpreting entropy as a measure of the number of ways that molecules and their associated energy quanta can be arranged (part synoptic)

· Recall the expressions:
∆Stot = ∆Ssys + ∆Ssurr,
∆Ssurr = –∆H/T,

(i) be able to perform calculations using these expressions,

(ii) explain the tendency for a reaction to occur in terms of the sign of ∆Stot;

(iii) calculate the entropy change of a reaction given the entropies of reactants and products

	17
	· ACT O6 ‘Check your knowledge and understanding’ needs to be used to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before.

· ACT O5.4 ‘Ideas about entropy’ is useful here as a challenging but novel revision exercise



	
	

	(18)
	· End of module test
	
	


Medicines by Design: Synoptic summary

	Synoptic Statement
	Lesson where it may be revised in whole or part

	Recall and use systematic nomenclature for naming and interpreting names of compounds met earlier in the specification (AS and A2)
	Aspects of this statement can be found in: 

lesson 2- infra red spectroscopy

lesson 3- optical isomerism

lesson 4- organic chemistry pyramid

	Recognise and draw structures for individual functional groups mentioned elsewhere in the specification (AS and A2) within a polyfunctional molecule
	Aspects of this statement can be found in: 

lesson 1- aldehydes and ketones

lesson 2- infra red spectroscopy

lesson 3- optical isomerism, bonds between molecules

lesson 4- organic chemistry pyramid

	Recall organic reactions and reaction conditions mentioned elsewhere in the specification (AS and A2)
	Aspects of this statement can be found in: 

lesson 1- aldehydes and ketones

lesson 3- identifying unknown compounds

lesson 13- organic synthesis

lesson 15- modifying bacteria 

This statement is covered in full in:

lessons 10 and 11- organic toolkit

	Use the following terms to classify organic reactions: addition, condensation, elimination, substitution, oxidation, reduction, hydrolysis
	This statement is covered in full in:

lessons 10 and 11- organic toolkit

	Use and explain the following terms: radical, electrophile, nucleophile, carbocation, saturated, unsaturated
	This statement is covered in full in:

lessons 10 and 11- organic toolkit


	Use the following terms to classify organic reactions according to their reaction mechanisms: 
(iii) radical substitution*,
(iv) electrophilic addition*, 
(v) nucleophilic substitution*,
(vi) electrophilic substitution,
(vii) nucleophilic addition*, 
*be able to describe and explain the mechanisms of these processes in terms of bond polarisations and ‘curly arrows’
	This statement is covered in full in:

lessons 12- classifying organic reactions

	Draw and interpret skeletal, structural and full structural formulae as representations of molecules; 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; 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); explain and use the term chiral as applied to a molecule;
Explain that enantiomers are non-superimposable mirror image molecules
	Aspects of this statement can be found in: 

lesson 15- modifying bacteria 

This statement is covered in full in:

lesson 8- shapes of molecules and isomerism



	Explain how a combination of spectroscopic techniques [MS, IR] can be used to elucidate the structure of organic molecules
	Aspects of this statement can be found in: 

lesson 2- infra red spectroscopy 

This statement is covered in full in:

lesson 7- using spectra


Note: The teaching times given below assume that the revision is carried out as suggested. The actual length of time needed will be very variable depending on the amount of revision exercises you wish to include.

	Suggested teaching time
	2 hours
	Topic
	Story MD 1 Alcohol can be a problem



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

	1 


	· Read through STORY MD1 p149-151 ‘Alcohol can be a problem’

· Check students understanding of equilibria by completion of IDEAS p169 Q5 and IDEAS p176 Q9

· ASS1 (STORY p149) will allow you to assess the student’s ability to apply their knowledge of equilibria to new situations

· If available carry out ACT MD1.1 ‘Aldehydes and ketones’ from the Heinemann Support Pack 2nd Edition. If this is  not available, it would be useful to revisit ACT PR4.3 ‘Oxidation of ethanol’ 
· ASS2 (STORY p149) refers to the use of these reactions in a breathalyser
	· An additional activity which revises gas chromatography from elsewhere in this module is MD1.2 ‘BAC determination using gas-liquid chromatography’ if you have access to the Heinemann Support Pack 2nd Edition. 
· http://media.rsc.org/Chemistry%20at%20the%20races/RSC%20Horseracing%20Part%204.pdf would be a useful extension activity based on real life examples
· http://media.rsc.org/Classic%20Chem%20Demos/CCD-69.pdf instructions for a home made breathalyser


	Candidates should be able to:

· Recall organic reactions and reaction conditions mentioned elsewhere in the specification (AS and A2)

· Recognise and draw structures for individual functional groups mentioned elsewhere in the specification (AS and A2)



	2
	· Give students 4 or 5 half equations to balance. Reminding them of the need to balance oxygen atoms as water and hydrogen atoms as H+
· If this is understood, they can then attempt ASS3 (STORY p150)

· Revise IDEAS 6.4 ‘Infrared spectroscopy’ by working through Q3 and 5 p138-139

· ASS4 (STORY p151) will allow you to assess the student’s ability to apply their knowledge of spectroscopy to new situations
	· http://wwwchem.uwimona.edu.jm:1104/spectra/iranim/index.html don’t be put off by the technical stuff at the top of the page, scroll down to the list of worked examples. When viewing a spectrum, click on a peak and it vibrates the corresponding bond


	· Explain how a combination of spectroscopic techniques [IR] can be used to elucidate the structure of organic molecules

· Recall and use systematic nomenclature for naming and interpreting names of compounds met earlier in the specification (AS and A2)

· Recognise and draw structures for individual functional groups mentioned elsewhere in the specification (AS and A2) within a polyfunctional molecule; hence make predictions about its properties




	Suggested teaching time
	5 hours
	Topic
	Story MD 2 Statins for all



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

	3
	· Read through the STORY MD2 p151-154 ‘Statins for all’

· Revise IDEAS 3.5 ‘Optical isomerism’ using Q6 p55

· Revise IDEAS 5.3  ‘Bonds between molecules: temporary and permanent dipoles’ using Q5 and 9 p98-99

· Revise IDEAS 5.4 ‘Bonds between molecules: hydrogen bonding’ using Q3 and 4 p102

· Assess understanding of this material using ASS5 (STORY p152)

· Carry out ACT MD2.1 ‘Identifying unknown organic compounds’, paying particular attention to the questions (which act as further revision) as well as the wet practical skills
	· http://www.chemsheets.co.uk/A2441.ppt  a decent power-point of optical isomerism

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/CI%203.6(optical%20isomerism).ppt  a power-point written by a Salters teacher for the legacy specification, which is equally relevant here

· http://chemsite.lsrhs.net/ChemicalBonds/images/custom_dipole2.swf is a nice simulation to use as revision here
	Candidates should be able to:

Recall and use systematic nomenclature for naming and interpreting names of compounds met earlier in the specification (AS and A2)

Recognise and draw structures for individual functional groups mentioned elsewhere in the specification (AS and A2) within a polyfunctional molecule; hence make predictions about its properties

Recall organic reactions and reaction conditions mentioned elsewhere in the specification (AS and A2)

Use these with any further given reactions, to suggest and explain synthetic routes for preparing organic compounds



	4 
	Before embarking on a detailed study of NMR, students must be fully familiar with all the different functional groups studied. They will also need to be competent at naming molecules

· Students should complete ACT MD2.3 ‘An organic chemistry pyramid’
	· http://www.docbrown.info/page14/page14.htm the quiz index for the ‘doc brown’ web-site. Students should be encouraged to complete a variety of naming quizzes on a regular basis to stay confident
	Candidates should be able to:

Recall and use systematic nomenclature for naming and interpreting names of compounds met earlier in the specification (AS and A2)

Recognise and draw structures for individual functional groups mentioned elsewhere in the specification (AS and A2)




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

	5+6
	· Revise IDEAS 6.5 ‘Mass spectrometry’ by working through Q8 and 9 p146

· Introduce NMR spectroscopy using yellow box STORY MD2 p154 and then work through IDEAS 6.6 ‘Nuclear magnetic resonance spectroscopy’ p147-151

· It is essential that students are able to apply these ideas correctly and it is recommended that the IDEAS end of section Qs p152-153 are carried out and discussed in class time. As there are several questions of similar length, split the class into groups and give each group one question to work on. They then teach their answer and reasoning to the other groups.


	· http://www.chemsheets.co.uk/A2418.doc and http://www.chemsheets.co.uk/A2419.doc NMR questions including integration traces, some questions very challenging

· http://media.rsc.org/Modern%20chemical%20techniques/MCT7%20Following%20a%20synthetic%20route.pdf a very detailed spectroscopic analysis which could be used to set questions linking spectroscopy and synthetic routes

· http://www.avogadro.co.uk/chemist.htm an interesting site explaining how NMR works using animation


	Candidates should be able to:

· Describe and explain how proton nuclear magnetic resonance spectra (NMR) can be used for the elucidation of molecular structure (including splitting patterns up to quartets – using the ‘n + 1’ rule; further explanation of splitting not required)

	7
	· All the ideas covered so far are brought together in ACT MD2.2 ‘Using spectra’ 

· Further practise will result from ASS 6 (STORY p154)
	· http://www.chem.ucla.edu/~webspectra/ an amazing resource full of graded spectra and answers
	Candidates should be able to:

· Describe and explain how proton nuclear magnetic resonance spectra (NMR) can be used for the elucidation of molecular structure (including splitting patterns up to quartets – using the ‘n + 1’ rule; further explanation of splitting not required)

· Explain how a combination of spectroscopic techniques [MS, IR and NMR] can be used to elucidate the structure of organic molecules


	Suggested teaching time
	6 hours
	Topic
	Story MD 3 Designer statins

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

	8
	· Before beginning any work on this STORY, ensure students are fully familiar with 3D structural representation. Revise IDEAS 12.1 ‘Alkanes’ p269-270 ‘Shapes of alkanes’, answering end of section Q10 using 3D structures

· Also revise IDEAS 3.2 ‘The shapes of molecules’ using Q2 p47

· Use computer drawing software and molecular models to complete ACT MD3.1 ‘Reviewing isomerism’


· If students encounter problems during the Activity, they should be referred to the relevant sections of IDEAS 3.3, 3.4 and 3.5
	· There are many suitable molecular drawing packages for ACT MD3.1. ‘ChemSketch’, available as freeware from www.acdlabs.com is found in many schools and universities.

· http://media.rsc.org/Microscale%20chemistry/Microscale%2041.pdf a quick and simple exercise with questions to stimulate thought on chirality

· http://www.chemmybear.com/shapes.html has animations of various molecular shapes which could be used as part of revision

· http://wwwchem.uwimona.edu.jm:1104/spectra/iranim/index.html has a very nice set of animations in the ‘dash-wedge formulas’ section of the power-point. It would also be useful for a student needing to general revision on types of structures such as skeletal

· http://antoine.frostburg.edu/cgi-bin/senese/tutorials/isomer/index.cgi?n=4 an isomer revison interactive site


	Candidates should be able to:

Relate molecular shape to structural formulae and use wedges and dotted lines to represent 3D shape

Draw and interpret skeletal, structural and full structural formulae as representations of molecules; 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)

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)

Explain and use the term chiral as applied to a molecule; 

Explain that enantiomers are non-superimposable mirror image molecules 


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

	9
	· Work through STORY MD3 p155-158 ‘Designer statins’. In particular have students define the following terms: active site, pharmacophore, receptor site, molecular recognition, combinatorial chemistry

· Consolidate these notes by completing ASS7 (STORY p156) and ASS8 (STORY p158). Both of these assignments revise material from earlier in the module as well as linking it to the new concepts from the STORY
· Read through the remainder of the STORY MD3 p159-160 ‘Combinatorial chemistry’ and ‘Peter’s story’

· Students should use ICT to produce a poster or booklet suitable for 14-15 year olds, outlining the work of chemists in the pharmaceutical industry. Particular attention should be made to the ethical issues involved


	· http://antoine.frostburg.edu/chem/senese/101/features/anandamide.shtml an interesting article which could be used to develop further comprehension material
	Candidates should be able to:

· Describe and explain the structure and action of a given pharmacologically active material in terms of:

(i) the pharmacophore and groups that modify it,

(ii) its interaction with receptor sites,

(iii) the ways that species interact in three dimensions (size, shape, bond formation, orientation)
· Describe and explain the role of chemists in:

(viii) designing and making new compounds for use as pharmaceuticals,

(ix) ethical testing,

(x) the application of computer modelling techniques in the design of medicines

	10 + (11)
	· Weaker students will need an extra lesson here if they are to get maximum benefit from the Activity

· Students should read through IDEAS 14.2 p335-342 ‘A summary of organic reactions’. They should then carry out ACT MD3.2 ‘Making a toolkit of organic reactions’ 

· Using the toolkit, students should become familiar with its use by completing the end of section Qs on p342-344
	· http://www.rod.beavon.clara.net/orgprobs.htm a series of problems deducing organic structures. Students could use their toolkits to identify them

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/KeywordsMedicinesbyDesign/memorymaparomatics.doc and http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/KeywordsMedicinesbyDesign/memorymaparomaticstemplate.doc are both needed for a memory mapping exercise by a Salters teacher aimed at helping students to remember the reaction toolkit

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/MBD%20Toolkit%20A.ppt a power-point of the results of ACT MD3.2 task A

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/MBD%20Toolkit%20B.ppt a power-point of the results of ACT MD3.2 task B
	Candidates should be able to:

· Recall organic reactions and reaction conditions mentioned elsewhere in the specification (AS and A2)
use these with any further given reactions, to suggest and explain synthetic routes for preparing organic compounds

· Use the following terms to classify organic reactions: addition, condensation, elimination, substitution, oxidation, reduction, hydrolysis


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

	12
	· Students should produce a revision aid of terms related to reaction mechanisms. This could be a poster, flash cards or a memory game. For example, on one side of a card is the word and on the reverse is the definition. To play the game, cards are laid word side up in a line. Students try to recall what is underneath. If they are correct they get to keep the card. If they are incorrect, they cannot go back to that card until they have tried to do all the other cards

· Again using IDEAS 14.2 to help, students complete ACT MD3.3 ‘Classifying organic reactions’
	· http://media.rsc.org/Misconceptions/Miscon%20reaction%20mech.pdf an interesting exercise which could be adapted to produce more examples for revision


	Candidates should be able to:

· Use and explain the following terms: radical, electrophile, nucleophile, carbocation, saturated, unsaturated 
· Use the following terms to classify organic reactions according to their reaction mechanisms: 
(xi) radical substitution*,
(xii) electrophilic addition*, 
(xiii) nucleophilic substitution*,
(xiv) electrophilic substitution,

(xv) nucleophilic addition*, 
*be able to describe and explain the mechanisms of these processes in terms of bond polarisations and ‘curly arrows’



	13
	· Students should work through IDEAS 14.1 p332-334. If started last lesson, they could add some more key terms to their definitions memory game

· Weaker students may need to go back and revise IDEAS 15.7 p357-359 ‘Percentage yield and atom economy’

· Completion of the end of section Qs p335 should help to consolidate these two sets of ideas.
	· http://www.knockhardy.org.uk/assets/SYNTHPP.PPT#256,1,Slide%201 a powerpoint on organic synthesis

· http://www.knockhardy.org.uk/assets/08SYNTH.PDF useful notes and questions on organic synthesis
	Candidates should be able to:

· Recall organic reactions and reaction conditions mentioned elsewhere in the specification (AS and A2)
· Use these with any further given reactions, to suggest and explain synthetic routes for preparing organic compounds including simple examples of retrosynthesis



	Suggested teaching time
	4 hours
	Topic
	Story MD4 Targeting bacteria



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

	14
	· Students should read through STORY MD4 p160-165 ‘Targeting bacteria’, augmenting the notes they have on the role of chemists from earlier in the module

· They should then carry out steps 1-13 of ACT MD4.1 ‘Making and testing a penicillin’

Note this activity requires a minimum of 24 hours delay before the results are analysed
	· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/Paul_Luton/Penicillin.ppt#256,1,Penicillin a power-point written by a Salters teacher covering the development of penicillin

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/LJSLMD5.ppt#256,1,SL MD5 another penicillin power-point by a Salters teacher


	Candidates should be able to:

· Describe and explain the role of chemists in:

(i) designing and making new compounds for use as pharmaceuticals,

(ii) ethical testing,

(iii) the application of computer modelling techniques in the design of medicines

	15
	· Students should complete ACT MD4.1, analysing the agar plates and answering the questions at the end

· By carrying out ASS9 (STORY p163) students can carry out further revision of organic reactions

· Use computer drawing software and molecular models to complete ACT MD4.2

· Further revision of concepts already covered can be done using ASS10 (STORY p164) and ASS11 (STORY p165)
	· There are many suitable molecular drawing packages for ACT MD4.2. ‘ChemSketch’, available as freeware from www.acdlabs.com is found in many schools and universities.

· http://media.rsc.org/Chemistry%20at%20the%20races/RSC%20Horseracing%20Part%203.pdf an interesting activity drawing together many aspects of the specification


	Candidates should be able to:

· Recall organic reactions and reaction conditions mentioned elsewhere in the specification (AS and A2) 
· Use these with any further given reactions, to suggest and explain synthetic routes for preparing organic compounds including simple examples of retrosynthesis

Explain and use the term chiral as applied to a molecule

· Explain that enantiomers are non-superimposable mirror image molecules

· Relate molecular shape to structural formulae and use wedges and dotted lines to represent 3D shape

· Describe and explain the role of chemists in:

(i) designing and making new compounds for use as pharmaceuticals,

(ii) ethical testing,

(iii) the application of computer modelling techniques in the design of medicines

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

	16
	· ACT MD5 ‘Check your knowledge and understanding’ needs to be used to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before.


	· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/KeywordsMedicinesbyDesign/KeywordsMedicinesbyDesign.doc a list of key words and definitions for the legacy specification, most of which are still relevant

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/OrganicQuiz1.ppt a revision quiz power-point by a Salters teacher

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/MDrevision.doc a hyperlinked revision document by a Salters teacher
	

	(17)
	· 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 on-line, quickly and easily. The site allows you to register and enter candidates online. In addition, you can gain immediate and 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 2009 [publication – spring 2009 onwards]

	Adelene Cogill, Frank Harriss,                           
Dave Newton, Gill Saville,                 

Kay Stephenson, Dave Waistnidge,

Ashley Wheway

	Chemical Storylines A2 3rd Edition (2009)
	ISBN: 9780435631482

	Edited by Chris Otter,                       

Kay Stephenson


	Chemical Ideas 3rd Edition (2008)       
	ISBN: 9780435631499

	Mike Docker, Chris Otter,                       

Nigel Saunders


	Interactive Presentations A2 New Edition CD-ROM (2009)
	ISBN: 9780435631536

	Derek Denby, Frank Harriss,                          
Chris Otter, Kay Stephenson


	Support Pack A2 3rd Edition CD-ROM (2009)
	ISBN: 9780435631512

	Lesley Johnston, Dave Newton,                    

Chris Otter, Alasdair Thorpe           
	Revise A2 Chemistry for Salters New Edition (2009)    
	ISBN: 9780435631550


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.
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