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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 F335 Chemistry by Design;

· 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 homework activities 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 study 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. This necessitates the postponement of the investigation until later 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. F334 Chemistry of Materials


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

	Draw and interpret simple electron ‘dot-and-cross’ diagrams to show how atoms bond through ionic, covalent and dative covalent bonds and be able to describe a simple model of metallic bonding; use the electron pair repulsion principle to predict and explain the shapes of simple molecules (such as CH4, NH3, H2O and SF6) and ions (such as NH4+) with up to six outer pairs of electrons (any combination of bonding pairs and lone pairs) (no treatment of hybridisation or molecular orbitals is expected); recall the typical physical properties (melting point, solubility in water, ability to conduct electricity) characteristic of giant lattice (metallic, ionic, covalent network) and simple molecular structure types
	Aspects of this statement can be found in: 

lesson 2- physical properties of alcohols

lesson 4- reaction mechanisms

lesson 5- investigating the –OH group, acidic properties

lesson 10- how TLC works

	Recognise and write formulae for other homologous series met in the AS course
	Aspects of this statement can be found in: 

lesson 2- alcohols

	Use systematic nomenclature to name and interpret the names of other organic compounds whose naming was required in the AS course
	Aspects of this statement can be found in: 

lesson 2- alcohols

ACT WM9.1 could be extended to cover this statement

	Recall the reactions (as described in the modules named) of halogenoalkanes (ES), alkenes (PR) and alcohols (PR)
	Aspects of this statement can be found in: 

lesson 2- alcohols

lesson 6- investing the –OH group (suggested as homework)

	Describe the following reactions involving carbonyl compounds (aldehydes and ketones): formation of carbonyl compounds by oxidation of alcohols using acidified dichromate with the need to distil in the case of aldehydes
	This statement is covered in full in:

lesson 2

	Describe the techniques for heating and purifying volatile liquids: heating under reflux and distillation
	This statement is covered in full in:

lesson 1

	Recall the meaning of the concept ‘atom economy’
	This statement is covered in full in:

lesson 11

	Interpret and predict mass spectra:
identify the M+ peak and explain that it indicates the Mr
	This statement is covered in full in: 

lesson 7- instrumental analysis

lesson 8- using mass spectra


What’s in a Medicine? Synoptic summary

	Suggested teaching time
	4 hours
	Topic
	Story WM 1 The development of modern ideas about medicines

Story WM 2 Medicines from nature

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

	1 
	[image: image2.png]Begin with a ‘snowball discussion’ based around ‘Great medical breakthroughs’. Each student writes down as many ideas as they can e.g. development of penicillin. They then share this with a partner and produce a larger body of knowledge, gradually expanding the group size to include the whole class.
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STORY WM1 p3 ‘The development of modern ideas about medicine’. As students work through the different sections of Storylines it would be beneficial for them to develop a glossary of the terms in bold. This will help them to turn some of the material from Storylines into a useful body of notes. 

Discuss STORY WM2 p3-4 ‘Medicines from nature’ as an introduction to the development of aspirin.

ACT WM 2.1 ‘Extraction of an active chemical from willow bark’. Whilst the mixture is refluxing in step 5, ask the students to propose reasons for using the condenser vertically. The actual definition of reflux is studied at AS so students should be able to apply the knowledge to this practical.


	As an alternative introduction, students could carry out the activity ‘The aspirin story’ from the RSC text ‘Aspirin’ accessible via http://www.rsc.org/education/teachers/learnnet/pdf/LearnNet/rsc/Aspirin_full.pdf
Another alternative introduction is for students to explore http://www.infoplease.com/ipa/A0932661.html which has a comprehensive timeline of medical advances with links to explanations and expansions

Another alternative introduction is WM1 ‘The origins and development of the modern pharmaceutical industry’ if you have access to the Heinemann Support Pack 2nd Edition
http://www.chemistry-videos.org.uk/chem%20clips/WM3%20The%20OH%20environment/WM3%20The%20OH%20environment.html has video and powerpoint of the alcohol and phenol reactions from the old specification which will still be relevant here

http://www.rsc.org/education/teachers/learnnet/practical/index3.htm a useful video on reflux


	Candidates should be able to:

Describe the following properties of phenols: test with neutral iron(III) chloride solution, to give a purple colouration

Describe the techniques for heating and purifying volatile liquids: heating under reflux and distillation (synoptic)




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

	2 + 3
	Students carry out a quick oxidation of ethanol with acid dichromate. This can be adapted from ACT WM3.
Students use IDEAS 13.2 p296-297 ‘Reactions of alcohols’ to explain what they have observed. Encourage them to build molecular models of the organic chemicals involved in this reaction.
Introduce naming of carbonyl compounds. Give students a selection of molecular formulae which apply to carbonyl compounds, challenge students to build at least two different structures for each formula, name them and draw them as skeletal formulae e.g. C3H6O, C4H8O, C5H10O. They can use IDEAS 13.7 p316-317 ‘Aldehydes and ketones’ to help and check their answers.
Work through IDEAS 13.7 p317-318 ‘Preparation of aldehydes and ketones; oxidation; reduction’ Attempt end of section Qs 1-5.
	http://www.practicalchemistry.org/experiments/advanced/organic-chemistry/oxidation-of-ethanol,239,EX.html has another version of the first practical
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http://www.docbrown.info/page06/WMtestsNotes/FunGroups03mpDD.htm, http://www.docbrown.info/page06/WMtestsNotes/aldketQmc.htm and http://www.docbrown.info/page06/WMtestsNotes/aldketQsa.htm are all useful ICT based exercises which could be used at home or in school
	Candidates should be able to:

· Describe the following reactions involving carbonyl compounds (aldehydes and ketones): formation of carbonyl compounds by oxidation of alcohols using acidified dichromate with the need to distil in the case of aldehydes (synoptic); oxidation of aldehydes to carboxylic acids using acidified dichromate, under reflux; 

· Recognise and write formulae for members of other homologous series met in the AS course (synoptic)

· Use systematic nomenclature to name and interpret the names of  aldehydes and ketones, and other organic compounds whose naming was required in the AS course (synoptic);

· Recall the reactions (as described in the modules named) of alcohols (PR) (synoptic)

	4
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ACT WM2.2 ‘Nucleophilic addition reaction mechanism’. Students work through this activity as presented with an excursion to IDEAS 13.7 p318-319 ‘Addition reactions’ at the end of step 2.


	· http://www.chemtube3d.com/Nucleophilic%20substitution%20at%20the%20carbonyl%20group%20-%20Cyanohydrin%20formation.html would be good to project and talk students through the mechanism
	Candidates should be able to:

· Describe the following reactions involving carbonyl compounds (aldehydes and ketones): reaction with hydrogen cyanide to form the cyanohydrin

· Describe the mechanism of the nucleophilic addition reaction between a carbonyl compound and hydrogen cyanide, using ‘curly arrows’ and bond polarities


	Suggested teaching time
	2 hours
	Topic
	Story WM 3 Identifying the active chemical in willow bark

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

	5
	· Introduce the lesson by working through IDEAS 13.3 p300-302 ‘Carboxylic acids and their derivatives’. It would be useful for students to complete the end of section Qs at this point. Note: this material and IDEAS 13.4 are needed for lesson 2 of MR so depending on teaching sequences may need to be taught there and reviewed here.
· ACT WM3 ‘Investigating the chemistry of the –OH group in phenols and carboxylic acids’. Students should carry out experiments 1-3, recording their observations in a suitable format. The best way to record the observations would be a useful discussion here.

· The observations and activity questions can then form the basis for discussion of various sections from IDEAS:

IDEAS 8.1 p180-182 ‘Acid-base reactions’ omit the section entitled ‘Indicators’.

IDEAS 13.4 p303-305 ‘Acidic properties’. 
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http://www.docbrown.info/page06/RCOOHderivs/RCOOHderivsQmc.htm, http://www.docbrown.info/page06/RCOOHderivs/RCOOHderivsQsa.htm and http://www.docbrown.info/page06/WMtestsNotes/FunGroups04mpDD.htm are all useful exercises to practice the naming and recognition aspects of this lesson

http://media.rsc.org/Classic%20Chem%20experiments/CCE-78.pdf has another version of the carboxylic acid practicals

http://media.rsc.org/In%20Search%20of%20Solutions/ISOSact4.pdf could be a fairly stretching extension activity
	Candidates should be able to:

· Recognise and write formulae for members of the following homologous series: dicarboxylic acids, phenols, acyl chlorides, acid anhydrides, esters and other homologous series met in the AS course (synoptic)

· Use systematic nomenclature to name and interpret the names of diols, carboxylic acids, dicarboxylic acids, esters, aldehydes and ketones, and other organic compounds whose naming was required in the AS course (synoptic)

· Describe acids in terms of the Brønsted–Lowry theory as proton donors, and bases as proton acceptors, and identify the proton donor and proton acceptor in an acid–base reaction

· Describe and explain the acidic nature of carboxylic acids, and their reaction with alkalis and carbonates

	6
	· ACT WM3 ‘Investigating the chemistry of the –OH group in phenols and carboxylic acids’. Finish the activity.

· The observations and activity questions can then form the basis for discussion of various sections from IDEAS: 
IDEAS 13.4 p304-305 ‘The iron(III) chloride test’; ‘Ester formation’; ‘Esters from salicylic acid’. 

IDEAS 13.5 p307-308 ‘What are esters and how are they made?’ Note: acid anhydride reactions not needed. 
IDEAS 13.5 p309 ‘Making esters from phenols’.

It is important to ensure that students have accurate, well presented notes from this activity. In addition, a homework summarising previously met test tube reactions would be useful.
	· http://www.practicalchemistry.org/experiments/advanced/organic-chemistry/microscale-preparation-of-ethyl-benzoate,236,EX.html a microscale ester preparation

· http://www.practicalchemistry.org/experiments/advanced/organic-chemistry/making-esters-from-alcohols-and-acids,235,EX.html an alternative practical making lots of esters

Students could develop a card game that could be used to construct a range of esters of a set length and name the ester made
	Candidates should be able to:

· Describe the reaction of alcohols with carboxylic acids in the presence of concentrated sulfuric acid or concentrated hydrochloric acid to form esters

· Describe the following properties of phenols:
acidic nature, and their reaction with alkalis but not carbonates; test with neutral iron(III) chloride solution, to give a purple colouration; reaction with acyl chlorides to form esters

· Recall the reactions (as described in the modules named) of halogenoalkanes (ES), alkenes (PR) and alcohols (PR) (synoptic)


	Suggested teaching time
	2 hours
	Topic
	Story WM 4 Instrumental analysis

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

	7
	· Read through STORY WM3 p4 ‘Identifying the active chemical in willow bark’ and the introduction to STORY WM4 p5 ‘Instrumental analysis’ to highlight the use of modern techniques for determining structure.

· Use ASS1 (STORY p5) to revise infrared spectroscopy from AS chemistry. Refer students to IDEAS 6.4 for more information if necessary
· Read through STORY WM4 p5 ‘Evidence from n.m.r. spectroscopy’. It is worth elaborating on the concept of ‘environment’ before asking students to attempt ASS2 (STORY p6). n.m.r. will not be tested until F335, so you may wish to deal with it very briefly here
· Students review their understanding of IDEAS 6.5 p139-142 ‘The fundamentals’ and ‘Using mass spectra to calculate relative atomic mass’.


	· 
· http://media.rsc.org/Modern%20chemical%20techniques/MCT7%20Following%20a%20synthetic%20route.pdf is useful background reading which links together several analysis techniques
· 

	Candidates should be able to:

· Use information given in the Data Sheet to interpret and predict infrared spectra for organic compounds, in terms of the functional group(s) present; understand that specific frequencies of infrared radiation make specific bonds vibrate more

· Interpret and predict mass spectra:
identify the M+ peak and explain that it indicates the Mr (synoptic)

	8
	· Complete the study of IDEAS 6.5 p142-144. Focus on students’ understanding the significance of the molecular ion peak and the fragmentation pattern.
· Use IDEAS 6.5 end of section Qs and STORY WM4 p6 ’Using mass spectra to determine molecular structure’ to consolidate study of this technique.
· Summarise evidence for the structure of salicylic acid (STORY p6,7)
· Assess understanding of the concepts from this STORY using ACT WM4 ‘Using spectroscopy’
	· http://media.rsc.org/Modern%20chemical%20techniques/MCT1%20Mass%20spec.pdf has lots of examples of mass spectra which may be useful

· Students to make models of simple organic molecules, e.g. ethanol, and identify the fragments that could arise

· http://www.avogadro.co.uk/chemist.htm in the chemistry topics organic chemistry section has two useful pages ‘Interpreting mass spectra’

· http://www.chemsheets.co.uk/A2415.doc mass spectroscopy questions


	Candidates should be able to:

· Explain how the molecular formula can be worked out from the high-resolution value of the M+ peak

·  Recall that other peaks are due to positive ions from fragments and the mass differences between peaks

· Indicate the loss of groups of atoms, suggest the origins of peaks, e.g. peaks at masses of 15 and 77 are usually due to the presence of the methyl and phenyl positive ions; loss of a methyl group would be indicated by a mass difference of 15




	Suggested teaching time
	4 hours
	Topic
	Story WM5 The synthesis of salicylic acid and aspirin

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

	9
	· Introduce STORY WM5 p8-9 ‘The synthesis of salicylic acid and aspirin’. Discuss the reasons behind modifying the structure of the original compound and link back to the study of instrumental analysis which made this possible.

· Discuss the reaction sequence detail from STORY WM5 p8-9, linking the synthetic route to aspirin to the ester preparation in ACT WM3 carried out earlier.

· Ester preparation should have been covered in lesson 6 but may be reviewed using IDEAS 13.5 end of section Qs 1-3. Reminder- the anhydride reactions are not studied in this specification.
· Students carry out Method 1 and/or Method 2 from ACT WM5.1 ‘Preparation of aspirin’. The product should be set aside for analysis next lesson.


	The preparation of aspirin from the RSC text ‘Aspirin’ accessible via http://www.rsc.org/education/teachers/learnnet/pdf/LearnNet/rsc/Aspirin_full.pdf is also a good version of the practical element of this lesson and includes the required phenol test.

http://media.rsc.org/Microscale%20chemistry/Microscale%2053.pdf microscale aspirin preparation


	Candidates should be able to:

· Understand that more effective medicines can be obtained by modifying the structure of existing medicines

· Describe the reaction of alcohols with carboxylic acids in the presence of concentrated sulfuric acid or concentrated hydrochloric acid to form esters

· Recognise and write formulae for members of the following homologous series: dicarboxylic acids, phenols, acyl chlorides, acid anhydrides, esters

· Describe the following properties of phenols:
reaction with acyl chlorides to form esters

	10
	· Students use their product from last lesson to carry out the remainder of ACT WM5.1 ‘Testing the purity of your aspirin’.

· The TLC needs to run for 15-25 minutes. During this time it would be prudent to work through IDEAS 7.3 p176-177 ‘Chromatography, the general principle’. It would also be worth looking at IDEAS Appendix 1 p369 ‘Thin-layer chromatography’

· Students show their understanding of the material in this lesson by completion of the activity questions and IDEAS 7.3 end of section Q1
	http://media.rsc.org/Microscale%20chemistry/Microscale%2054.pdf an alternative analysis method which could be used in conjunction with TLC

http://media.rsc.org/Chemistry%20at%20the%20races/RSC%20Horseracing%20Part%205.pdf puts chromatography into a wider context

http://www.rsc.org/education/teachers/learnnet/practical/index3.htm a useful video of the practical technique

http://chemsite.lsrhs.net/FlashMedia/html/paperChrom.html has a simulation of paper chromatography with changeable settings
	Candidates should be able to:

· Describe the technique of thin-layer chromatography (TLC), including location of spots using iodine or ultraviolet radiation, and interpret results in terms of number of spots and matching heights or Rf values with known compounds; understand that chromatography can be used for the purification of an organic substance 

· Describe the following properties of phenols:
reaction with acyl chlorides to form esters 

· Describe the reaction of alcohols with carboxylic acids in the presence of concentrated sulfuric acid or concentrated hydrochloric acid to form esters 



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

	11
	· Begin discussion of IDEAS 15.8 p360-362 ‘Which reactions have the highest atom economy?’ Students should make detailed notes on this topic and use it as opportunity to revise reaction types from AS chemistry.

· Students can then demonstrate their understanding using ACT WM5.3 ‘Reaction type and atom economy’
	http://www.rsc.org/education/teachers/learnnet/inspirational/resources/6.6.1.pdf extension material with questions

Activity 28 ‘Olympiad past paper questions, Question 4’ from Chemistry for the gifted and talented by Tim Jolliff, published by the RSC is a stretching but useful extension of this topic

	Candidates should be able to:

Recall the meaning of the concept ‘atom economy’ (synoptic) and understand that most reactions used in chemical synthesis can be classified as: rearrangement, addition, substitution, elimination; understand that a condensation reaction is addition followed by elimination; classify a given reaction using these terms: 
i. recall and understand that rearrangement and addition reactions have a higher atom economy than substitution and condensation reactions, which have a higher atom economy than elimination reactions, 
ii. discuss the importance of ‘atom economy’ and reaction type in working towards the development of environmentally friendly industrial processes in the production of polymers and medicines

	12
	· Refer back to the analysis of salicylic acid in STORY WM4. The two compounds reacting together gave rise to several possible chemicals. Use this to explain the ideas behind combinatorial chemistry.

· ACT WM5.2 ‘Combinatorial chemistry’.

· Use the remainder of this lesson as an opportunity to review any IDEAS questions which may have been completed as homework.
	http://www.rsc.org/education/teachers/learnnet/alchemy/index2.htm has a video of combinatorial chemistry and a good revision worksheet in the resource file and http://www.rsc.org/education/teachers/learnnet/inspirational/resources/4.2.1.doc has questions which link directly to the video

http://www.rsc.org/education/teachers/learnnet/inspirational/resources/4.2.2.doc links together this lesson and the previous one
	Candidates should be able to:

Discuss given examples and understand that combinatorial chemistry is used to make a large number of related compounds together, so that their potential effectiveness as medicines can be assessed by large-scale screening



	Suggested teaching time
	4 hours
	Topic
	Story WM 6 Delivering the product

Story WM 7 The miraculous medicine

Story WM 8 Development and safety testing of medicines

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

	13
	· Use STORY WM6 p9-11 ‘Delivering the product’ to discuss the procedures used in developing and establishing the safety of a medicine. A discussion of brand names and patents and product recognition may be useful here. Most students will not know that ‘Snickers’ used to be called ‘Marathon’.

· Students carry out ACT WM6 ‘An aspirin assay’. This is an acid-base titration. Students have met these before at AS level but it would be worth them looking at IDEAS Appendix 1 p371 ‘Acid-base titration’. 

· Students should complete the end of activity Qs as the recording and evaluative sections are ideal preparation for coursework.

Note: The STORY flags up IDEAS 8.1 here but this will have been covered earlier if this scheme is followed.
	http://media.rsc.org/Microscale%20chemistry/Microscale%2054.pdf could be used as an alternative analysis method


	Candidates should be able to:

· Make, record and communicate reliable and valid observations and measurements with appropriate precision and accuracy 

Analyse and interpret the results of investigative activities

Explain and evaluate the methodology and results of investigative activities

	14
	· Read through STORY WM7 p11-13 ‘The miraculous medicine’.

· Students complete ACT WM8 ‘How are new medicines developed?’ before making their own notes on STORY WM8 p13-15.
	· http://www.circare.org/foia5/tgn1412.htm particularly the section on news reports where some video material can be found. This site contains lots of information at many levels of a high profile drugs trial that went wrong.

· http://www.abpischools.org.uk/res/coResourceImport/resources04/manufacturing/index.cfm is worth an explore
	Candidates should be able to:

· Understand that testing a medicine involves clinical trials which answer the following questions about a potential new drug: 
Step I – Is it safe?
Step II – Does it work?
Step III – Is it better than the standard treatment?

	15
	· Students could use ACT WM9.1 ‘Organic dominoes II’ to help them review their understanding of organic functional groups. 

· ACT WM9.2 ‘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/ppoint/Family-organicWMversion.ppt a powerpoint written by a Salters teacher for the legacy specification, which is equally relevant here
	Candidates should be able to:

Recognise and write formulae for members of the following homologous series: diols, diamines, dicarboxylic acids, phenols, acyl chlorides, acid anhydrides, esters and other homologous series met in the AS course (synoptic)

	(16)
	· End of module test. 
	
	


Materials Revolution: 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 2- structure of amines and amides

lesson 5- intermolecular forces in polymers

lesson 8- structure and properties of Kevlar


	Suggested teaching time
	6 hours
	Topic
	Story MR 1 Designing materials

Story MR 2 Making and breaking polymers

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

	1 


	· Introduction to the unit. Discuss STORY MR1 p18-19. Use this as an opportunity for students to recall and reflect upon their knowledge from GCSE. Students may have studied the structure and properties of materials such as alloys and Gore-Tex at GCSE.

· Work through STORY MR2 p19-22 ‘Making polymers’ to ‘Hard choices- right decisions’. Look at the reactions Carothers used to make nylons.

· Carry out ACT MR2.2 ‘Making nylon’.  Explain why the diacyl chloride is used rather than the dicarboxylic acid. 

	· http://www.rsc.org/education/teachers/learnnet/inspirational/ has several links to useful worksheets on everyday applications of polymers (3.1.1, 3.1.2 and 3.1.3) as well as a card sort activity (3.1.4) which would be useful for revising addition polymerisation

· http://media.rsc.org/Classic%20Chem%20Demos/CCD-15.pdf is an alternative practical/demonstration of urea-methanal polymerisation where an amide link is formed

· http://www.macrogroup.org.uk/schools/polymer_chemistry.php theory site but worth a look for all sorts of polymerization stuff including monomers/polymers


	Candidates should be able to:

· Understand that the properties of all materials depend on their structure and bonding and explain examples given relevant information

· Explain the difference between addition and condensation polymerisation

· Predict the structural formula of the condensation polymer formed from given monomer(s), and vice versa 

· Describe the following reactions of amines:
acylation to form an amide




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

	2 + 3
	· Review IDEAS 13.3 ‘Carboxylic acids and their derivatives’ and IDEAS 13.4 ‘The –OH group in alcohols, phenols and acids’. Note: this material is needed for lessons 5 and 6 of WM so depending on teaching sequences may need to be taught here and reviewed there.
· Discuss IDEAS 13.8 p320-325 ‘Amines and amides’. Cover IDEAS 13.5 p309-310 ‘Ester hydrolysis’ in parallel with amide hydrolysis.

· Reinforce work on polymerisation of amines using ACT MR2.1 ‘Naming nylons’, but details do not need to be recalled as naming nylons is not in the specification.
· Check understanding using IDEAS 13.5 Q4-8 and IDEAS 13.8 all end of section Qs.

· ASS 1 (STORY p21) would be a good homework exercise here.
	· http://www.avogadro.co.uk/chemist.htm in the chemistry topics organic chemistry section has a useful page including an animation ‘Hydrolysis of organic compounds’

· See lessons 5 and 6 of WM for other resources about carboxylic acids

· ILPAC advanced chemistry unit 04 ‘Big molecules’ p9 onwards has lots of useful information and questions on polyamides and polyesters


	Candidates should be able to:

· Predict the structural formula of the condensation polymer formed from given monomer(s), and vice versa 

· Recognise members of the following homologous series: amines and amides

· Use systematic nomenclature to name and interpret the names of aliphatic primary amines and diamines (use the prefix amino- for the NH2 group together with the parent hydrocarbon, eg 2-aminopropane, 1,6-diaminohexane)

· Describe the following reactions of amines:
neutralisation by acids, acylation to form an amide

· Explain the basic nature of the amino group, in terms of a lone pair on the nitrogen accepting a proton to give a cation

· Describe the hydrolysis of esters and amides by both aqueous acids and alkalis, including salt formation where appropriate

	4
	· Introduce the activity by referring back to IDEAS 13.8 p324-325. Hydrolysis and polymerisation as opposite processes.

· Students carry out ACT MR2.3 ‘Taking nylon apart’. The initial 3 steps of this activity take 3 hours. It may be best for a technician or teacher to demonstrate setting up this experiment on a larger scale to hydrolyse enough nylon for the class who then perform step 4 onwards.

· Students should become familiar with IDEAS Appendix 1 p367-370 ‘Heating under reflux’, ‘Recrystallisation’, ‘Vacuum filtration’ and ‘Determining melting point’. These are all important practical techniques which will be met in this practical and are relevant preparation for coursework.
	· http://www.rsc.org/education/teachers/learnnet/green/biodiesel/biodiesel_teachers.pdf has a quick and simple method for making biodiesel which is formed by hydrolysis of one esters followed by formation of a different ester

· http://www.creative-chemistry.org.uk/alevel/module4/documents/N-ch4-02.pdf practical to make soap

· http://www.mp-docker.demon.co.uk/as_a2/topics/carboxylic_acids_and_esters/quiz_4.html hydrolysis quiz

· http://www.scribd.com/doc/6468246/Teaching-A2-Chemistry-Practical-Skills page 115 is an alternative practical to practice recrystallisation skills
	Candidates should be able to:

· Describe the hydrolysis of esters and amides by both aqueous acids and alkalis, including salt formation where appropriate

· Recall the procedure for purifying an organic solid product by recrystallisation, and explain that the solvent used: must be one in which the substance is very soluble at higher temperatures and insoluble, or nearly so, at lower temperatures; is saturated by the substance at higher temperatures, and on cooling the substance then crystallises out, to leave the impurities in solution

· Select and describe appropriate qualitative and quantitative methods

· Demonstrate safe and skilful practical techniques and processes


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

	5
	· Discuss STORY MR2 p21-22 ‘Nylon machine parts’ and ‘In and out of fashion’ as an introduction to revision of intermolecular forces.

· Students carry out ACT MR2.4 ‘Investigating an amine’ using the end of activity Qs as further revision. Weaker students may need to refer back to IDEAS 5.3, 5.4 and 3.1 (part) to help with the questions.

· IDEAS 5.3 Qs 1 and 9, IDEAS 5.4 Qs 3 and 4 and IDEAS 3.1 Qs 6 and 7 would be useful questions to look at to assess class understanding. 


	· http://www.makingthemodernworld.org.uk/learning_modules/chemistry/03.TU.02/?section=3 has four sections on intermolecular forces

· A useful activity is DP4 ‘Comparing models of nylon-6,6 and Kevlar’ if you have access to the Heinemann Support Pack 2nd Edition. It gets students to build the models and link properties to bonding

	Candidates should be able to:

· 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)

· Apply scientific knowledge and processes to unfamiliar situations

· Analyse and interpret the results of investigative activities



	(6)
	This lesson is one which may be omitted if time is tight. It covers mainly topics which have been addressed in lessons 4 and 5.

· Review STORY MR2 p22-26 ‘Polyesters’ and ‘Breaking polymers’.

· Review ester formation from IDEAS 13.5 ‘Esters’. Reminder- the anhydride reactions are not studied in this specification.
· Students carry out ACT MR2.5 ‘Making a liquid crystal’. 

· Review hydrolysis reactions using ACT MR2.6 ‘Hydrolysing amides and esters’. This activity is worth carrying out as a revision exercise even if the remainder of the lesson is omitted.
	· http://www.makingthemodernworld.org.uk/learning_modules/chemistry/03.TU.02/?section=8 background material on polyesters
· ILPAC advanced chemistry unit 04 ‘Big molecules’ p9 onwards has lots of useful information and questions on polyamides and polyesters

· http://standardbase.live.ism.nl/userdata/sbase_beheer/documenten/projecten/probase/UKF%20V2%20paracetamol%20analogues%20Teacher%2002_04_08.doc is an extended activity which may be used in schools which have 5+ hours of teaching time a week for A-level or alternatively as part of an A-level chemistry club. It would also make a useful revision exercise as it covers recrystallisation, TLC and development of alternative medicinal structures


	Candidates should be able to:

· Understand that the properties of all materials depend on their structure and bonding and explain examples given relevant information

· Describe the hydrolysis of esters and amides by both aqueous acids and alkalis, including salt formation where appropriate 

· Recall the procedure for purifying an organic solid product by recrystallisation, and explain that the solvent used: must be one in which the substance is very soluble at higher temperatures and insoluble, or nearly so, at lower temperatures; is saturated by the substance at higher temperatures, and on cooling the substance then crystallises out, to leave the impurities in solution

· Demonstrate safe and skilful practical techniques and processes 

· Apply scientific knowledge and processes to unfamiliar situations


	Suggested teaching time
	1 hour
	Topic
	Story MR 3 Reuse or refuse?



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

	7
	· Students carry out ACT MR3 ‘Paper or plastic? Which is better for the environment?’ This should get them thinking about recycling from a different perspective to what they are used to.

· Working through IDEAS 15.10 p364-366 ‘Green chemistry and recycling’ and STORY MR3 p26-28 ‘Reuse of refuse?’ students should develop an information leaflet aimed at other sixth form students explaining the issues and solutions behind the use of plastics. The leaflet should show appropriate use of colour and images in its coverage of the main issues.


	http://www.makingthemodernworld.org.uk/learning_modules/chemistry/03.TU.02/?section=11 is a useful resource for background reading

www.chemsoc.org/networks/LearnNet/inspirational/resources/6.1.3.doc is an activity based on biodegradability of polymers

· www.knockhardy.org.uk/assets/GREENPP.PPT is a useful powerpoint presentation which covers plastics as well as other chemicals


	Candidates should be able to:

· Understand how the principles of ‘green chemistry’ are important in the manufacture, use, recycling and the eventual disposal of polymers, including:

(i) minimising any hazardous waste during production of raw materials and their resulting polymers to reduce any negative impact on the environment,

(ii) reducing carbon emissions resulting from the ‘life cycle’ of a polymer,

(iii) recycling to produce energy and chemical feedstocks

Select, organise and communicate relevant information with due regard to spelling, punctuation and grammar and the accurate use of specialist vocabulary

Apply scientific knowledge and processes to unfamiliar situations


	Suggested teaching time
	4 hours
	Topic
	Story MR 4 Materials with unusual properties

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

	8 + (9)
	If time is tight, the second lesson may be omitted here and the activities either omitted completely or discussed as part of the revision lesson. Similarly the end of section Qs from IDEAS would also be used later as a basis for revision.

· Work through STORY MR4 p28-30 ‘The first aramids’ to ‘A clever idea’. Focus on the work that chemists do to modify existing materials.

· Students answer ASS 4 (STORY p29) to link polymer structure to properties.

· Discuss IDEAS 5.7 p110-113 ‘Polymer properties by design’. Weaker students may need a more comprehensive review of IDEAS 5.6 before working through this section’

· Students complete AT HOME; the practical work associated with ACT MR4.1 ‘Bubble gum- or bubble glass?’ and ACT MR4.2 ‘Using spaghetti to model polymer structure’ in between lessons 8 and 9.
· Read STORY p30-31 ‘Mixing it’’

· Discussion of answers to Qs from ACT MR4.1 and MR4.2, linking concepts to IDEAS 5.7 wherever possible.

· Have groups of students answer one of the end of section Qs from IDEAS 5.7. These students then explain their answer to the rest of the class.
	· http://www.makingthemodernworld.org.uk/learning_modules/chemistry/03.TU.02/?section=7 good background for crystalline and amorphous structure

· http://www.macrogroup.org.uk/schools/polymer_chemistry.php theory site but worth a look for all sorts of polymerization stuff including structure
· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/DDCI5.5P2.ppt a powerpoint written by a Salters teacher for the legacy specification, which is equally relevant here

· See http://www.americanchemistry.com/s_plastics/hands_on_plastics/intro_to_plastics/teachers.html for background information

· www.worldofteaching.com/powerpoints/chemistry/Polymers.ppt This powerpoint was written for the legacy specification. The reference to Chemical Ideas is therefore out of date and should read p108/109

	Candidates should be able to:

· Explain and predict the effect of temperature, crystallinity and chain length on the properties of polymers:
temperature – intermolecular bonds have more effect as the temperature is lowered; a polymer softens above its Tm and becomes brittle below its Tg;
crystallinity (regular packing of the chains, due to the regular structure of the polymer) – the chains are closer and the intermolecular bonds have more effect, leading to greater strength;
chain length – there are more intermolecular bonds leading to greater strength; explain that flexibility depends on the ability of the polymer chains to slide over each other

· Explain the following ways that chemists can modify the properties of a polymer to meet particular needs: cold-drawing to make the structure more crystalline, copolymerisation, use of plasticisers

· Understand that the properties of all materials depend on their structure and bonding and explain examples given relevant information



	10
	· ACT MR5 ‘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 MR2.6 ‘Hydrolysing amides and esters’ is excellent revision if lesson 6 was omitted
	
	Candidates should be able to:

· Describe the hydrolysis of esters and amides by both aqueous acids and alkalis, including salt formation where appropriate

	(11)
	· End of module test
	
	


The Thread of Life: Synoptic summary
	Synoptic Statement
	Lesson where it may be revised in whole or part

	Draw and interpret structural formulae (full, shortened and skeletal); 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 and draw structural isomers; 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 
	This statement is covered in full in:

lesson 2


	Suggested teaching time
	4 hours
	Topic
	Story TL 1 Man’s future is in his genes

Story TL 2 What are proteins?

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

	1 


	· Students suggest why proteins are essential. They then compare their ideas with STORY TL1 and TL2 p34-35 ‘Man’s future is in his genes’ and ‘What are proteins?’

· Work through STORY TL2 p36 ‘Amino acids- the building blocks of proteins’ before students carry out ACT TL2.1 ‘Investigating an amino acid’. It is worth having available laminated copies of a results table for ACT MR2.4 for students to compare their results to.

· Reinforce practical work with study of IDEAS 13.9 p326-328 ‘Amino acids and proteins’ first two sections.

· For each of the amino acids listed in STORY TL2 p37, students state whether they would be acidic or basic and hydrophilic or hydrophobic in nature.

Alternatively students can attempt ASS1 (STORY p38).

· If WM is complete, a revision homework on IDEAS 13.3 and 13.4 could be set here. If MR is complete, a revision homework on IDEAS 13.8 could be set.
	· ILPAC advanced chemistry unit 04 ‘Big molecules’ p25 onwards has lots of useful questions on amino acids and their reactions

· http://www.3dmoleculardesigns.com/AASK/AASK%20Teacher%20Notes.pdf has nice colourful teachers notes which could be adapted to a powerpoint

· http://www.le.ac.uk/by/teach/biochemweb/tutorials/aminoacidstruct.html covers side chain properties in detail

· http://www.rsc.org/education/teachers/learnnet/cfb/proteins.htm is useful background which extends into the material covered in later lessons


	Candidates should be able to:

· Recognise and describe the generalised structure of amino acids and recall that proteins are condensation polymers formed from amino acid monomers 

· Describe the primary structure of proteins;
explain the importance of amino acid sequence in determining the properties of proteins, and account for the diversity of proteins in living things

· Describe the acid–base properties of amino acids and recall that they usually exist as zwitterions

· Describe the formation of the peptide link between amino acid residues in proteins 




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

	2
	· Students look at pairs of models in a circus: butanone and butanal; pentan-1-ol and pentan-2-ol; butane and 2-methylpropane; trans dichloroethene and cis dichloroethene; nerol and geraniol (see IDEAS p52); cis but-2-enedioic acid and trans but-2-enedioic acid; L-alanine and D-alanine. For each pair of molecules, they should name the type of isomerism, draw the full structural formula and the skeletal formula. They should also label the bond angles. This activity can be used as a diagnostic tool for setting homework.

· Refer to STORY TL2 p39 about proteins only being made from the L-optical isomer, also to the alanine pair of isomers from the first task. Combine a discussion of IDEAS 3.5 p52-54 ‘Optical isomerism’ with students doing ACT TL2.4 ‘The shapes of -amino acids’.

· Students should revise IDEAS 3.2, 3.3 and 3.4 where necessary following part 1 of this lesson. They may also need to follow up with revision of IDEAS 12.1, particularly the explanation of the use of wedges and dotted lines.
	· There are many suitable molecular drawing packages for ACT TL2.4. ‘ChemSketch’, available as freeware from www.acdlabs.com is found in many schools and universities

· http://www.chemsheets.co.uk/A2441.ppt  a decent powerpoint of optical isomerism

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

· A useful quick practical is EP2.5 ‘A testing smell’ if you have access to the Heinemann Support Pack 2nd Edition
	Candidates should be able to:

Draw and interpret structural formulae (full, shortened and skeletal); 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 and draw structural isomers; 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 (synoptic) (knowledge of Cahn–Ingold–Prelog priority rules will not be required)
Draw and interpret diagrams to represent optical stereo-isomers of molecules: explain and use the term chiral as applied to a molecule, and explain that enantiomers are non-superimposable mirror image molecules

	3 
	· Review STORY TL2 p38 ‘Making peptides’ before students attempt ACT TL2.2 ‘The structure of peptides’.


· In the remainder of lesson 3, students carry out the reflux for ACT TL2.3 ‘What’s in aspartame’.


	· There are many suitable molecular drawing packages for ACT TL2.2. ‘ChemSketch’, available as freeware from www.acdlabs.com is found in many schools and universities
	Candidates should be able to:

Recognise and describe the generalised structure of amino acids and recall that proteins are condensation polymers formed from amino acid monomers

Describe the formation and hydrolysis of the peptide link between amino acid residues in proteins and the use of paper chromatography to identify amino acids, including the need for a suitable locating agent, such as ninhydrin

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

	4
	· Students complete ACT TL2.3. Whilst the chromatogram is running, review the theory from IDEAS 13.9 ‘Hydrolysis of peptides and proteins’ as well as IDEAS 7.3 (Chromatography) and Appendix 1 p369 ‘Thin-layer chromatography’.
· Relate this hydrolysis to the hydrolysis of amides and esters. Ask students to propose the hydrolysis products of more complicated molecules e.g.
· Read STORY p41 ‘Working out the structure of insulin’.

· End of section Qs for IDEAS 13.9.
	· http://www.svusd.k12.ca.us/schools/lhhs/mccormacks/apbiowebpage/Labs/A.A.%20Chromotography%20Lab.pdf has an alternative worksheet for amino acid chromatography

· http://media.rsc.org/Modern%20chemical%20techniques/MCT5%20Chromatography.pdf extension reading for the more advanced student

· http://chemsite.lsrhs.net/FlashMedia/html/paperChrom.html virtual chromatography, can be used to help explain the principles involved. This may have already been met in WM
	Candidates should be able to:

Recognise and describe the generalised structure of amino acids and recall that proteins are condensation polymers formed from amino acid monomers

· Describe the formation and hydrolysis of the peptide link between amino acid residues in proteins and the use of paper chromatography to identify amino acids, including the need for a suitable locating agent, such as ninhydrin


	Suggested teaching time
	1 hour
	Topic
	Story TL 3 Proteins in 3-D

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

	5
	· Students prepare a table with the headings: instantaneous dipole-induced dipole bonds; hydrogen bonds; ionic bonds; covalent bonds. They then add each of the amino acids listed in STORY TL2 p37 to the table. They could use STORY TL3 p39-40 ‘Proteins in 3-D’ to get them started.

· Partial revision of IDEAS 5.3 and 5.4 may be needed here depending on the outcomes of the first task.

· Use IDEAS 13.9 p328 ‘Secondary and tertiary structure of proteins’ and STORY TL3 p39 ‘Folded chains’ to discuss in more detail how these interactions are involved in secondary and tertiary structure.

· A memorable way to review the material from this lesson is to carry out ACT TL3 ‘Modelling protein structures’ with its associated questions. If a hygienic environment is a problem, this activity could be done as homework.


	· http://www.southgateschools.com/ChemistryPDF/Section%20Reviews/chsr243.pdf a useful worksheet which could be used to revise aspects of amino acids and protein structures studied so far

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/NWMODELLINGPROTEINSUSINGSWEETS.doc a resource produced by Salters teachers with a novel way of modelling proteins



	Candidates should be able to:

Describe the primary, secondary and tertiary structure of proteins;
explain the importance of amino acid sequence in determining the properties of proteins, and account for the diversity of proteins in living things

Explain the role of hydrogen bonds and other intermolecular bonds in determining the secondary and tertiary structures, and hence the properties of proteins


	Suggested teaching time
	6 hours
	Topic
	Story TL 4 Enzymes

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

	6
	· Students read through STORY TL4 p41-42 ‘Enzymes’. This is largely revision from GCSE. It can then be followed by a more detailed discussion of Fig. 16 (STORY p 42). Students should annotate a copy of this diagram.

· You could carry out ACT 4.1 as a quick introduction
· If you have access to the Heinemann Support Pack 2nd Edition, activity EP6.2 ‘Succinate dehydrogenase’ is useful here A shortened version is ASS 3 (STORY p43)
· Students should be given copies of Fig. 17 (STORY p43) and Figs. 20 and 21 (STORY p44). They should then use STORY TL4 p43-44 ‘Enzyme inhibition’ and ‘Enzymes as catalysts’ to make their own notes on enzyme activity. Weaker students could be given a list of key words to incorporate i.e. those characteristics listed in the first specification point.

· Revision of IDEAS 10.1, 10.2, 10.5 and 10.6 is a good idea for homework here.
	· http://www.rsc.org/education/teachers/learnnet/cfb/enzymes.htm useful notes with links to a quiz

· http://www.accessexcellence.org/AE/AEC/AEF/1994/wonderly_genetic.php ‘Toothpickase’ should be a fun way to begin to discuss the concepts in this lesson 


	Candidates should be able to:

· Describe the characteristics of enzyme catalysis, including: specificity, temperature sensitivity, pH sensitivity, inhibition

· Explain these characteristics of enzyme catalysis in terms of a three-dimensional active site (part of the tertiary structure) to which the substrate forms intermolecular bonds, recalling that molecules acting as inhibitors bind to active sites but do not react




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

	7 + 8
	· Work through IDEAS 10.3 p216-224 ‘The effect of concentration on rate’. Much of the first two pages is revision from core GCSE and so can be skimmed over.

· ACT TL4.2 ‘Using the iodine clock method to find the order of a reaction’

· Work carefully through the answers to the end of activity Qs
· In small groups, students should design in brief an experiment to find the rate of a reaction. Give each group a different reaction requiring a different measurement technique. This task should be completed to produce a poster or presentation for later revision.

	· http://www.wwnorton.com/college/chemistry/gilbert/tutorials/ch14.htm has a nice explanation section with animations

· http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/kinetics2/kinetics.html a rates simulation

· http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/kinetics2/rxnRate01.html a rate experiment animation

Students could integrate the rate equation and prove that a first order reaction will have a half-life which is independent of the initial concentration 

· http://www.avogadro.co.uk/chemist.htm in the chemistry topics reaction kinetics section has a good page on using experimental info ‘Get started with reaction kinetics’

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/CI%2010.3rates.ppt a powerpoint written by a Salters teacher for the legacy specification, which is equally relevant here


	Candidates should be able to:

· Explain and use the terms: 
rate of reaction, 
rate constant, including units,
order of reaction (both overall and with respect to a given reagent);
use empirical rate equations of the form: rate = k[A]m[B]n where m and n are integers;
carry out calculations based on the rate equation; understand that the rate constant k increases with increasing temperature

· Understand that these experimental methods can be used in a school laboratory for following a reaction: titration, pH measurement, colorimetry, measuring volumes of gases evolved, measuring mass changes

· Use given data to calculate half-lives for a reaction

· Use experimental data (half-lives or initial rates when varying concentrations are used) to find the order of a reaction (zero-, first- or second-order), and hence construct a rate equation for the reaction

· Design experiments using given information and explain how the results of such experiments can be used to calculate the rate of the reaction

· Analyse and interpret the results of investigative activities

· Develop and apply familiar and new chemical knowledge and processes in demanding situations


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

	9 + 10
	· Students carry out ACT TL4.3 ‘Methods of following reactions’. They will need to work collaboratively with each group of students analysing only one sample from task 1 and one set of reaction conditions from task 2.

· Discuss IDEAS 10.3 p2242-227 ‘Rate equations and reaction mechanisms’ and ‘Rate determining steps’.

· Students are then in a position to be able to complete all of the end of activity Qs.

· Since such a lot of new material has been covered in the last 4 lessons, the end of section Qs from IDEAS 10.3 are essential either as a class exercise or as homework after lesson 9 with a thorough review in lesson 10.
	· http://www.wwnorton.com/college/chemistry/gilbert/tutorials/ch14.htm has a nice explanation section with animations

· http://www.mp-docker.demon.co.uk/as_a2/topics/reaction_kinetics/index.html the index page of a series of quizzes on rates

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/CI%2010.3rates.ppt a powerpoint written by a Salters teacher for the legacy specification, which is equally relevant here


	Candidates should be able to:

· Understand that these experimental methods can be used in a school laboratory for following a reaction: titration, pH measurement, colorimetry, measuring volumes of gases evolved, measuring mass changes

· Use the term rate-determining step to describe the slowest step in a reaction; explain, given the necessary data, the useful information about the mechanism of a reaction that can be obtained from the rate-determining step

· Make, record and communicate reliable and valid observations and measurements with appropriate precision and accuracy

· Analyse and interpret the results of investigative activities

	11
	· Work through IDEAS 10.4 p230-231 ‘Enzymes and rate’.

· Continue with STORY TL4 p44-46 ‘Rate of enzyme (and other) reactions’ and ‘Enzymes at work’.

· Assess understanding using ACT TL4.4 ‘Enzyme kinetics’. This activity links back to atom economy. Students should make their own notes from IDEAS 15.9 p363-364 ‘Atom economy and enzymes’ as a homework to consolidate their knowledge.
	· http://www.lifescied.org/cgi/content/full/5/4/348 has a good idea for the teaching of enzyme kinetics but will need modifying to suit the ability of your students


	Candidates should be able to:

Explain the shape of the rate versus substrate concentration curve for an enzyme-catalysed reaction in terms of the rate-determining step: at low concentrations of substrate the order with respect to the substrate is one, at higher concentrations of substrate the order with respect to the substrate is zero

Given examples, understand the industrial importance of enzymes and of their contribution to ‘green chemistry’ processes




	Suggested teaching time
	4 hours
	Topic
	Story TL 5 DNA for life

Story TL 6 Making use of DNA

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

	12
	· Develop the structure of DNA slowly. Start by looking at phosphate, deoxyribose and adenine from the data sheet. How might these molecules react together? What sort of bonding types should we look for?

· Get each student to draw a large picture of a nucleotide on a sheet of A4 paper. With small groups, just use deoxyribose and the DNA bases, with larger groups, have some students drawing RNA nucleotides as well. Point out that uracil only ever reacts with ribose and thymine only ever reacts with deoxyribose.

· Bring together all the nucleotides drawn along with some other sheets of A4 paper which just have a straight line drawn across them. These pieces can be used to blank out the atoms which are lost when the nucleotides undergo condensation polymerisation. Emphasise that water is lost. Students can then suggest a more simplified ‘block’ diagram they could draw which shows the most important points. 

· Complete the basic discussion of DNA structure by looking at STORY TL5 p46 ‘DNA for life’.

· Students should now attempt ASS 4 (STORY p46) which looks at the development of the model for DNA structure.
	· http://www.rsc.org/education/teachers/learnnet/cfb/nucleicacids.htm useful notes with links to a quiz

· http://www.umass.edu/molvis/tutorials/dna/#4 is worth a look for the excellent molecular models and questions, as is the link to ‘Exploring DNA structure’

· http://sciencevideos.wordpress.com/2008/12/06/dna-structure-core-and-ahl/?referer=sphere_related_content/ may be useful


	Candidates should be able to:

· Understand that DNA is a condensation polymer formed from nucleotides, which are monomers having three components: phosphate, sugar and base;
explain, using the structures on the Data Sheet, how:
phosphate units join by condensation with deoxyribose to form the phosphate–sugar backbone in DNA;
the four bases present in DNA join by condensation with the deoxyribose in the phosphate sugar backbone;
two strands of DNA form a double-helix structure through base pairing;
understand that various models were devised before the currently accepted version was formulated




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

	13
	· Using the diagrams on the data sheet, discuss why bases come together in specific pairs i.e. size of base, number of hydrogen bonds which can be formed.

· Work through STORY TL5 p49-53 ‘Base pairing’. Refer students to the diagrams on the data sheet.

· ASS 6 (STORY p51), ASS 7 (STORY p52) and ASS 8 (STORY p53) are excellent opportunities to assess understanding of the material. Also ACT TL5, if time.
· Students read through STORY TL6 p53-54 ‘Making use of DNA’. As a homework exercise, they should answer ASS 9 (STORY p54). This is an excellent opportunity for the students to produce a piece of writing that could be entered for the RSC Bill Bryson prize.
	· http://www.learnnc.org/lp/pages/3300 an interactive activity on protein synthesis

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/EP2RNA.ppt a powerpoint on protein synthesis written by an experienced Salters teacher

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/LJSLEP2memorymapDNAtemplate.doc and http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/LJSLEP2memorymapDNA.doc make up a "mapping from memory" exercise on the structure of DNA. Students work in pairs and have a black-and-white copy of the template (1). The teacher has the completed coloured form (2). One of the pair of student looks at the coloured copy for 15 seconds and then returns to the template to discuss/transfer the information for 45 seconds. This is repeated seven more times.
· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/AWproteinsynthesis.ppt an excellent powerpoint written by a Salters teacher. Note that the page references are not current
	Candidates should be able to:

· Understand that two strands of DNA form a double-helix structure through base pairing

· Using the structures on the Data Sheet, describe and explain the significance of hydrogen bonding in the pairing of bases in DNA, and relate to the replication of genetic information; use the diagram on the Data Sheet to explain how DNA encodes for an amino acid sequence in a protein

· Understand that DNA analysis can be used for ‘genetic fingerprinting’; discuss the ethical issues of using and storing data from human DNA analysis, given examples


	14
	· Students should use ACT TL7 ‘Check your knowledge and understanding’ to review and amend notes. They should have the opportunity to resolve problems now if they have not done so before.

· An excellent revision exercise is ACT TL4.5 ‘Kinetics graphs’
	· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/CH_EP2ProteinSynthesis.ppt a powerpoint written by a Salters teacher for the legacy specification. It is still relevant and revises much of proteins and protein synthesis
	

	(15)
	· End of module test
	
	


The Steel Story: Synoptic summary
	Synoptic Statements
	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, percentage yields, volumes of gases, volumes of solutions of known concentrations, balanced chemical equations
	Aspects of this statement can be found in: 

lesson 1- questions from IDEAS, calculations from practical results

lesson 2- questions from practical results

lessons 3 and 4- questions from practical results

lesson 5- intermolecular forces in polymers

lesson 8- structure and properties of Kevlar

	Write and interpret balanced equations, including ionic, given the necessary information
	Aspects of this statement can be found in: 

lesson 1- questions from IDEAS, interpreting practicals

lessons 5 and 6- extraction and purification of iron

lesson 7- combining half equations

	Given the necessary information, describe and explain procedures for acid–base titrations
	Aspects of this statement can be found in: 

lessons 3 and 4- titration calculations

	Given the necessary information, describe redox reactions of main group elements in terms of electron transfer: assigning oxidation states, using half-equations to represent the oxidation and reduction reactions
	Aspects of this statement can be found in: 

lessons 3 and 4- half equations and oxidation states

lessons 5 and 6- extraction and purification of iron

lesson 7- redox reactions



	Recall that the Periodic Table lists elements in order of atomic (proton) number and groups elements together according to their common properties; recall the classification of elements into s-, p- blocks

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

(ii) 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
	Aspects of this statement can be found in: 

lessons 3 and 4- oxidation and reduction

lesson 7- revision

lesson 11

	Use conventions for representing the distribution of electrons in atomic orbitals (no treatment of the shapes of atomic orbitals is expected); write out the electronic configuration, using sub-shells and atomic orbitals, for atoms and ions of the main group elements up to krypton
	This statement is covered in full in:

lessons 11 and 12


	Suggested teaching time
	2 hours
	Topic
	Story SS 1 What is steel?



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

	(1)
	This extra lesson should only be used if time allows, otherwise the activity should be omitted, the revision and plan should then be set as homework.

· Students should take note of STORY SS1 p57-58 ‘What is steel?’ before carrying out ACT SS1.1 ‘How much copper is there in brass?’ (This should otherwise be done as a revision activity at some stage) 
· Set a selection of end of section Qs from IDEAS 1.1, 1.2, 1.3.
· Students should read ACT SS1.2 ‘How much manganese is there in a nail?’ and use the box on the second page to help write a plan for step 7. Refer them to IDEAS Appendix 1 p372 ‘Using a colorimeter’ for help.
	· http://www.knockhardy.org.uk/assets/FORMUPP.PPT equation writing practice shouldn’t be needed at this level but always useful as quick revision for weaker students before starting calculations

· http://www.knockhardy.org.uk/assets/AS1MOL.PDF has some more questions if you run out of those in IDEAS
	Candidates should be able to:

· Use the concept of amount of substance to perform calculations involving: molecular formulae, masses of reagents, volumes of solutions of known concentrations

· Write and interpret balanced equations

· Apply scientific knowledge and processes to unfamiliar situations

	2
	· Begin with a class discussion about how to carry out the colorimetry stage of SS1.2. Summarise the main steps. 

· Students carry out and complete SS1.2 ‘How much manganese is there in a nail?’ In order to answer Q5, they should be encouraged to read IDEAS 6.7 p153-154 ‘Where does colour come from?’


	· http://www.outreach.canterbury.ac.nz/chemistry/documents/iron_colorimeter.pdf is an alternative practical relevant to the unit


	Candidates should be able to:

Describe and explain a simple colorimeter, and use colorimetric measurements to determine the concentration of a coloured solution:

(iv) choose suitable filter/set wavelength,

(v) make up standard solutions of coloured solution,

(vi) zero colorimeter with tube of water/solvent,

(vii) measure absorbance of standard solutions,

(viii) plot calibration curve,

(ix) measure absorbance of unknown,

(x) read off concentration from calibration curve

· Explain and evaluate the methodology and results of investigative activities

· Recall that the ions of transition metals in solution are often coloured and explain that this is because they absorb in specific parts of the visible spectrum and transmit the complementary frequencies (no explanation in terms of energy levels is required in this unit)


	Suggested teaching time
	3 hours
	Topic
	Story SS 2 From iron to steel

Story SS 4 Recycling steel



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

	3 + 4
	· Students should complete ACT SS2 ‘How much iron is there in dried thyme?

· They should complete a full write up of this practical including the Qs.

· Students struggling with the concepts in this activity should be referred back to IDEAS 9.1 ‘Oxidation and reduction’ and IDEAS 1.5 ‘Concentrations of solutions’. Also IDEAS 3.1 p 42 Table 3 – formulae of common ions.
· All students should attempt IDEAS 9.1 end of section Qs 6-9.

· The concepts behind redox titrations and their calculations are often found difficult by students. The web site: http://www.docbrown.info/page07/SSquestions/redox_vol_calcs1.htm
has lots of examples including full worked answers for both acid-base and redox titrations. The site includes structured and non-structured tasks.


	· http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/flashfiles/redoxNew/redox.html an interactive animation of a redox titration

· http://www.chemsheets.co.uk/A2513.doc non-structured redox calculations

· A useful alternative is SS1.2 ‘A redox titration’ if you have access to the Heinemann Support Pack 2nd Edition
· Activity 30 ‘Oxidation numbers’ from Chemistry for the gifted and talented by Tim Jolliff, published by the RSC is a stretching but useful extension of oxidation numbers, equations and calculations
· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/Spotthemistake.doc a revision or quick test exercise on titration calculations
	Candidates should be able to:

· Recall and explain the procedure for carrying out a redox titration involving manganate(VII) ions 

· Use the concept of amount of substance to perform calculations involving: masses of reagents, volumes of solutions of known concentrations

· Given the necessary information, describe and explain procedures for redox titrations and carry out non-structured calculations based on the results

· Interpret balanced equations, including ionic, given the necessary information

· Explain and evaluate the methodology and results of investigative activities

· Given the necessary information, describe redox reactions of d-block elements (and main group elements) in terms of electron transfer: assigning oxidation states, use systematic nomenclature to name and interpret the names of inorganic compounds [i.e. copper(II) sulfide, lead(II) nitrate(V), potassium manganate(VII)

· 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


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

	5 + (6)
	The extra lesson may be needed here depending on how much time is spent revising GCSE and AS concepts.

· Show students the RSC iron and steel video, accessible from: http://www.rsc.org/education/teachers/learnnet/alchemy/index2.htm
· Give students an enlarged (A3 would be good) copy of Fig.2 (STORY p 61). They should then label this with all the relevant equations from STORY SS2 p59-64 ‘From iron to steel’. They should assign oxidation states to the elements in the equations and indicate in each equation what has been oxidised and what has been reduced. They should also label their diagram with any other important chemical information such as reaction types and exothermic/endothermic. 

· To consolidate their learning, they should then complete ASS 2 (STORY p61), ASS 3 (STORY p62) and ASS 4 (STORY p63).

· STORY SS2 p60 ‘Extraction of metals- general principles’ is largely revision from core GCSE but is worth touching on briefly here.

· Atomic emission spectroscopy is revised in a later module so there is no need to revise IDEAS 6.1 in detail here. A quick read to aid understanding of STORY SS2 p62 ‘Measuring the composition’ is all that is needed.

· Homework for this lesson should be to make their own notes on STORY SS2 p64-65 ‘Can steel making be improved?’ and STORY SS4 p69-70 ‘Recycling steel’ using the specification statements as a guide.
	· Extension activities here could include SS2.1 ‘Why is blast furnace iron so impure’, SS2.2 ‘What changes occur during steel making?’ and SS2.3 ‘Getting the heat balance right’ if you have access to the Heinemann Support Pack 2nd Edition

· http://www.bluescopesteel.com/index.cfm?objectid=5248A606-DDF6-4E80-B74FA4A95B3F5107 a very detailed description of the BOS process

· http://www.matter.org.uk/steelmatter/steelmaking/default.htm each section of the BOS process as a mini video- probably useful for embedding in a powerpoint
	Candidates should be able to:

Given the necessary information, explain the chemical processes occurring during the extraction and purification of metals from their ores

Write and interpret balanced equations, including ionic, given the necessary information

Given the necessary information, describe redox reactions of d-block elements (and main group elements) in terms of electron transfer: assigning oxidation states, recognising the oxidising and reducing agents, defining oxidation and reduction in terms of loss and gain of electrons

Describe and explain the issues involved in the recycling of iron and steel:
all steel packaging except aerosols can be recycled, cleaning by incineration,
ease of sorting using magnetic properties,
composition of new steel easily adjusted,
scrap is used to adjust temperature of furnace


	Suggested teaching time
	4 hours
	Topic
	Story SS 3 Steel for a purpose



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

	7
	· Briefly review the material from SS2 and SS4.

· Introduce STORY SS3 p65 ‘Steel for a purpose’. Explain that rusting is as a result of redox reactions.

· Give students 2 or 3 examples of oxidation and reduction half equations to complete before working through IDEAS 9.2 p198-200 ‘Redox reactions’ ‘Combining half equations’ and ‘Electrochemical cells’. Question 2 from the end of section Qs could be used for the half equations and full equations.

· A useful introductory practical is SS3.1 ‘A simple redox reaction’ if you have access to the Heinemann Support Pack 2nd Edition. If not it would be worth demonstrating a simple reaction such as the reaction of copper with silver nitrate solution. Link the outcomes to IDEAS 9.2.
· Students now carry out ACT SS3.1 ‘Simple electrochemical cells’. 

· For homework, they should attempt IDEAS end of section Q1 and use IDEAS 9.2 p198-205 ‘Redox reactions and electrode potentials’ to try to explain the results of ACT SS3.1.


	· http://www.avogadro.co.uk/chemist.htm in the chemistry topics redox and redox equilibria section has a useful self test ‘Balance some redox half-equations’

· http://www.knockhardy.org.uk/assets/REDOXPP.PPT covers redox from the start to combined half-equations including lots of stop and check questions

· http://www.practicalchemistry.org/experiments/advanced/redox-reactions/ammonium-dichromate-volcano,56,EX.html something to put a little spark into redox
	Candidates should be able to:

Write and interpret balanced equations, including ionic, given the necessary information

Given the necessary information, describe redox reactions of d-block elements (and main group elements) in terms of electron transfer: assigning oxidation states, using half-equations to represent the oxidation and reduction reactions, combining half-equations to give the overall equation for the reaction, recognising the oxidising and reducing agents, defining oxidation and reduction in terms of loss and gain of electrons




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

	8
	· Discuss ACT SS3.1 and the possible explanations.

· Work through IDEAS 9.2 p198-205 ‘Redox reactions and electrode potentials’. Students will need summary notes and worked examples of this material. Omit the box on rusting on page 204 at this stage, it will be covered later.
· Demonstrate with student assistance ACT SS3.2. ‘Further electrochemical cells’ and discuss the end of activity Qs in detail.

· Homework should be to complete IDEAS 9.1 end of section Qs
	· http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animations/SHEZnV7.html has a good animation of a standard hydrogen electrode connected to another half cell (requires shockwave to load)

· http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animations/CuZncell.html has a good animation of two half cells

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/memorymapelectrodepotentialstemplate.doc and http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/memorymapelectrodepotentials.doc Students work in pairs and have a copy of the template (1). The teacher has the completed coloured form (2). One of the pair of student looks at the coloured copy for 15 seconds and then returns to the template to transfer the information for 45 seconds. This is repeated seven times.
	Candidates should be able to:

Describe the construction of simple electrochemical cells involving: metal ion/metal half-cells, half-cells based on different oxidation states of the same element in aqueous solution with a platinum or other inert electrode, acidified if necessary

Explain and use the term standard electrode potential and understand how a standard electrode potential is measured using a hydrogen electrode (details of electrode not required); explain the action of an electrochemical cell in terms of half-equations and external electron flow

Use standard electrode potentials to: 
     calculate Ecell

	9
	· Work through IDEAS 9.3 p206-208 ‘Predicting the direction of redox reactions’. Students will need summary notes and worked examples of this material.

· Students complete the end of section Qs. 

· A useful homework to consolidate learning would be ACT SS3.3 ‘Using electrode potentials’.
	· http://www.chem.iastate.edu/group/Greenbowe/sections/projectfolder/animations/ZnCutransfer.html an animation of an electrochemical process

· http://www.knockhardy.org.uk/assets/EPOTPP.PPT a useful summary of all things electrochemical
	Candidates should be able to:

Use standard electrode potentials to: 
i. calculate Ecell
ii. predict the feasibility of redox reactions and understand that the rate of reaction may be an important factor in deciding whether the reaction actually takes place under standard conditions


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

	10
	· Resolve any issues arising from the work in lessons 6 and 7.

· A useful demonstration to set up and discuss at the end of the theory in this lesson is SS3.4 ‘How does steel rust?’ if you have access to the Heinemann Support Pack 2nd Edition
· Work through STORY SS3 p66-67 ‘What happens during rusting?’ This covers the content of the box on IDEAS p204.

· Students should summarise STORY SS3 p67-69 ‘Keeping nature at bay’ and ‘A prize-winning invention’ to write a 500 word essay on the different approaches to rust prevention and the issues involved in recycling. The answers to ASS 6 (STORY p68) and ASS 7 (STORY p69) should be incorporated into their essay. This will need completing for homework.
	· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/Rusting.ppt powerpoint written by a Salters teacher

· http://videos.howstuffworks.com/hsw/17466-chemistry-connections-rust-and-the-corrosion-of-iron-video.htm?sort=most_watched&page=100 a video on corrosion. Starts off slow but does cover the half equations

· http://videos.howstuffworks.com/hsw/17233-chemistry-connections-galvanizing-video.htm covers galvanising in terms of redox
	Candidates should be able to:

Describe rusting in terms of electrochemical processes involving iron, oxygen and water, and the subsequent reactions to form rust

Describe and explain approaches to corrosion prevention:

i. sacrificial protection by galvanising and use of zinc blocks

ii. barrier protection using oil, grease, paint or a polymer coating


	Suggested teaching time
	8 hours
	Topic
	Story SS 5 Partners in steel



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

	11 + (12)
	The extra lesson will be needed here with groups that are slower with practical work or groups where more revision of AS concepts is necessary.

· Read through Story SS5 p70 ‘Understanding the chemistry of d-block elements’.

· Direct students to IDEAS 11.5 p252 ‘Electronic configuration’. They should use this to write the electron arrangements for copper, scandium and zinc and their respective ions. Followed by a discussion of transition elements versus d block elements. 

· Students struggling with this material should be directed to IDEAS 11.1 p236-237 ‘The modern periodic table’ and IDEAS 2.4 p26-32 ‘Electronic structure: sub-shells and orbitals’. A selection of end of section Qs from each section should be used.

· Work through IDEAS 11.5 p251-256 ‘The d block: characteristics of transition metals’ excluding the material on catalysis.

· IDEAS 11.5 end of section Qs 1-4 should now be attempted.

· ACT SS3.4 ‘Predicting the feasibility of redox reactions’ is a very useful bridge between the material in SS3 and SS5. Completing it here rather than with the other SS3 material can give students more confidence to tackle this activity with more independence.
	· http://www.avogadro.co.uk/chemist.htm in the chemistry topics inorganic chemistry section has a useful page including an animation ‘Oxidation states of vanadium’

· http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/CC%20spdf%20configuration%20homework.doc is a drag and drop exercise on electron configurations

· http://www.knockhardy.org.uk/assets/ECONFPP.PPT is a useful powerpoint on electronic configurations
	Candidates should be able to:

Recall that the Periodic Table lists elements in order of atomic (proton) number and groups elements together according to their common properties; recall the classification of elements into s-, p- and d-blocks

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

Recall that transition metals are d-block elements forming one or more stable ions which have incompletely filled d orbitals

Use conventions for representing the distribution of electrons in atomic orbitals (no treatment of the shapes of atomic orbitals is expected); write out the electronic configuration, using sub-shells and atomic orbitals, for atoms and ions of the first row of the d-block elements (and the main group elements up to krypton) and use them to explain the existence of variable oxidation states, in terms of the stability of d orbital electron arrangements



	13
	Read through STORYSS5 p71-72 ‘Catalysis’.

Students complete ACT SS5.3 ‘How do transition metal ions act as catalysts’ and use IDEAS 11.5 p256-257 ‘Catalytic activity’ to help explain the questions. Also IDEAS 10.5 and 10.6 if necessary
They should the question content as a guide to make their own notes on this topic.
	· http://www.scribd.com/doc/6468246/Teaching-A2-Chemistry-Practical-Skills page 23 has an alternative practical where a transition metal acts as a catalyst. It can also be used to revise rates and practice planning.
	Candidates should be able to:

Explain the catalytic activity of transition metals and their compounds: homogeneous catalysis in terms of variable oxidation states, heterogeneous catalysis in terms of the ability of transition metals to use (3)d and (4)s electrons of the atoms on the catalyst surface to form weak bonds to reactants


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

	14 + (15)
	There is a lot of new chemistry here. The extra lesson may be required if the associated questions are completed in lesson time to allow teacher support.

· Work through IDEAS 11.6 p258-261 ‘The d block: complex formation’

· Students should now work through ACT SS5.1 ‘Reactions of some transition metal ions’, using the answers to their questions to demonstrate their understanding of IDEAS 11.6.

· End of section Qs 1-4 and 6-9 should also be used here. Note: naming complexes and stability constants are not explicitly mentioned in the specification, although their understanding is helpful. Do not let students get bogged down with naming and avoid anything more than the brief mention of Kstab in IDEAS.
	· http://www.avogadro.co.uk/chemist.htm in the chemistry topics inorganic chemistry section has a useful page including an animation ‘Complex compounds and stability’

· http://www.drbateman.net/asa2sums/sum5.2/sum5.2.htm is very useful, includes theory and questions. Be wary though as some sections are beyond the scope of this module

· http://en.wikibooks.org/wiki/A-level_Chemistry/OCR_(Salters)/Complexes has some nice structure diagrams showing shapes
	Candidates should be able to:

· Explain and use the terms: ligand, complex/complex ion, ligand substitution, recalling the formulae of the following examples of complex ions from the chemistry of: iron: [Fe(H2O)6]2+, [Fe(H2O)6]3+; copper: [Cu(H2O)6]2+, [Cu(NH3)4]2+, [CuCl4]2-
· Describe the formation of complexes in terms of coordinate (dative) bonding between ligand and central metal ion; explain the terms bidentate and polydentate as applied to ligands, exemplified by ethanedioate and EDTA4–
· Use and explain the term coordination number: draw and name the shapes of complexes with coordination numbers 4 (square planar and tetrahedral) and 6 (octahedral)


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

	16
	Students should produce a summary table of the reactions of Fe2+(aq), Fe3+(aq) and Cu2+(aq) ions based on their practical work in ACT SS5.1. This should include solution colours, precipitate colours and reaction equations. They can check the details of this by referring to IDEAS 11.6 p262 ‘Precipitation reactions of copper(II), iron(II) and iron(III) ions’ They can revise writing ionic equations in IDEAS 5.1
They should then read through summarise IDEAS 11.6 262-263 ‘Coloured compounds’. More able students may wish to read IDEAS 6.9 p160-161 ‘Coloured inorganic compounds’ at this point but it will not be assessed here.
Using their notes students should now be able to answer IDEAS 11.6 end of section Q5.
	· http://www.northallertoncoll.org.uk/chemistry/powerpoint/Transition%20metals.ppt a nice powerpoint which covers colour changes in reactions quite well and can be used to revise other aspects of transition metals
	Candidates should be able to:

Recall that transition metals are d-block elements forming one or more stable ions which have incompletely filled d orbitals; recall the common oxidation states of iron and copper and the colours of their aqueous ions
Describe the colour changes in and write ionic equations for the reactions of: Fe2+(aq), Fe3+(aq) and Cu2+(aq) ions with sodium hydroxide solution, and Cu2+(aq) ions with ammonia solution

Recall that the ions of transition metals in solution are often coloured and explain that this is because they absorb in specific parts of the visible spectrum and transmit the complementary frequencies (no explanation in terms of energy levels is required in this unit)

	17
	· ACT SS5.2 ‘Formulae and colours of some transition metal compounds’ is a nice revision of the material covered in the last few lessons.

· Students should use ACT SS6 ‘Check your knowledge and understanding’ 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/aharris/Thedblock.ppt a powerpoint written by a Salters teacher on all things d-block. Would be useful as a revision summary

http://www.york.ac.uk/org/seg/salters/chemistry/DIY/ppoint/LJCI6.7.ppt a powerpoint written by a Salters teacher which could be used to revise all things ‘Light’

http://www.york.ac.uk/org/seg/salters/chemistry/DIY/word/Redoxrevision.doc a card sort exercise

http://www.knockhardy.org.uk/assets/TRANSMPP.PPT revises all things to do with transition elements
	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]

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



	(18)
	· 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.





































= ICT Opportunity 


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





= Stretch & Challenge Activity 


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


Stretch and Challenge.





= Innovative Teaching Idea


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


highlight exceptionally innovative ideas.








© OCR 2009


2 of 44
GCE [subject]
GCE Chemistry B (Salters)
25 of 44

