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Introduction

Background

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

· The introduction of stretch and challenge (including the new A* grade at A2) – to ensure that every young person has the opportunity to reach their full potential

· The reduction or removal of coursework components for many qualifications – to lessen the volume of marking for teachers

· A reduction in the number of units for many qualifications – to lessen the amount of assessment for learners

· Amendments to the content of specifications – to ensure that content is up-to-date and relevant.

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

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

Each Scheme of Work and set of sample Lesson Plans 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 and sample Lesson plans provide examples of how to teach this unit and the teaching hours are suggestions only. Some or all of it may be applicable to your teaching. 
The Specification is the document on which assessment is based and specifies what content and skills need to be covered in delivering the course. At all times, therefore, this Support Material booklet should be read in conjunction with the Specification. If clarification on a particular point is sought then that clarification should be found in the Specification itself.
A Guided Tour through the Scheme of Work

 SHAPE  \* MERGEFORMAT 



	GCE Chemistry A: H034. F324 Rings, Polymers and Analysis

	Suggested teaching time
	30 hours
	Topic
	Carboxylic acids, esters, triglycerides, amino acids and analysis techniques

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

	[image: image2.png]4.1.3 Carboxylic acids and esters

Properties of carboxylic acids

 
	Students to revisit the idea of acids as proton donors and revisit weak acids from AS via student discussions and mind mapping

Discuss solubility related to hydrogen bonding
Students to undertake a practical that illustrates the properties of a carboxylic acid

Discuss esters from AS and use models to help build esters from starting compounds                                                

Students to develop a card game that could be used to construct a range of esters of 
      a set length and name the ester made
	Practical on carboxylic acids to illustrate this and discuss findings in groups

Practical to illustrate reaction with metals, carbonates and bases

Ilpac Advanced Practical Chemistry

Model kits and practical to look at synthesis of Esters e.g. aspirin

	Try to get recall from AS as much as possible

Let them develop idea of hydrogen bonding. Do full (ionic as S and C) equations

Draw a diagram of the hydrogen bonding

Could revisit basic IR here as well to remember peaks interested in for alcohols, acids and then develop to esters

	Esters, triglycerides, unsaturated and saturated fats
	Link into carboxylic acids and how esters are formed. Students could discuss reflux, distillation techniques and how separation can be achieved due to the intermolecular forces in the compounds involved


	Ester naming game with diagrams to help look at the structures

http://www.chemguide.co.uk/organicprops/esters/background.html

Oil of wintergreen practical for ester production and a use of an ester

Practical to carry out the hydrolysis of an ester or could make soap

http://www.biodiesel-fuel.co.uk/what-is-biodiesel/

	Discuss changes in IR when make an ester

Changes in boiling point linked to intermolecular forces changing




	GCE Chemistry A: H034. F324 Rings, Polymers and Analysis

	Suggested teaching time
	30 hours
	Topic
	Carboxylic acids, esters, triglycerides, amino acids and analysis techniques

	Topic outline
	Suggested teaching and homework activities 
	Suggested resources
	Points to note
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	Students to investigate the 2 sorts of hydrolysis of an ester and how they differ when using acid or alkali. Use of base hydrolysis to make soap from fats

Students to investigate natural esters and their uses as perfumes and bio fuels. To produce
      a poster that illustrates their range
      of uses
To investigate lipids as esters of three

      fatty acids and glycerol

Discuss saturated and unsaturated, to revisit cis and trans forms. Link this to fatty acids and health issues
	http://www.esru.strath.ac.uk/EandE/Web_sites/02-03/biofuels/what_biodiesel.htm
Practical to investigate unsaturation in oils and butter (Just the number present not the position)

	Stress uses of esters and naturally occurring forms, Lipids. Why is the hydrolysis with acid reversible yet not the case with a base?
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	Students to compare the solubility of fats in different solvents related to intermolecular forces. Could involve an energy calculation based on bonds broken and bonds made

	Could provide students with a range of organic solvents and water then observe if oil is miscible or not in these compounds
	Students to realise that need similar intermolecular forces present to make a substance soluble


	GCE Chemistry A: H034. F324 Rings, Polymers and Analysis

	Suggested teaching time
	30 hours
	Topic
	Carboxylic acids, esters, triglycerides, amino acids and analysis techniques

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

	4.2.1 Amino acids and chirality

Amino acids


	Students to investigate the general formula of an amino acid

Discuss models and introduce optical activity/ Chiral centres and what needs to be present for this to occur
Students to discuss the nature of the 2 different functional groups in the amino acid and thus how a zwitterion forms

Discuss what would happen in an acid/base environment with a zwitterion and how this could be important e.g. use as a buffer in the blood

Students to investigate the influence of different side groups on the isoelectric point of the amino acids
	Models to help construct them and build different isomers. Use these to look at mirror images

Discuss acid nature of COOH and the use of the lone pair of electrons on the N as a base. Reactions of glycine video www.chemistry-videos.org.uk
http://www.chemguide.co.uk/organicprops/aminoacids/acidbase.html
www.webchem.net/powerpoint/Nitrogen_Compounds.ppt

	4 different groups around the central C atom, 3-D drawings

Definition of an optical isomer and a stereoisomer
Revision of E/Z isomers from AS year
Formation of a dative covalent bond

Difference in base/acid strength


	GCE Chemistry A: H034. F324 Rings, Polymers and Analysis

	Suggested teaching time
	30 hours
	Topic
	Carboxylic acids, esters, triglycerides, amino acids and analysis techniques

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


	Discuss solubility in different solvents and how TLC works by using a range of practicals such as amino acid separation, chlorophyll analysis and drug analysis

Working out Rf values on the results obtained

Extension could discuss 2 way separation using 2 different solvents 

Improved separation using electrophoresis on gels and paper
	http://www.chemsoc.org/networks/learnnet/practical/index3.htm helps to show this as a video

http://www.chemguide.co.uk/analysis/chromatography/thinlayer.html
Practical separation of Amino Acids. Ilpac Advanced Practical Chemistry book experiment 10.7 or Nuffield book 2

Separation of pigments in chlorophyll or drug analysis

http://www.sciencebuddies.org
Could carry out an electrophoresis separation of amino acids to illustrate this
Link to isoelectric points and use in race horse blood analysis in HPLC
	

	[image: image7.wmf]4.3.2 Spectroscopy


	Students to investigate the basic structure of the MS machine and  what occurs in each section of the machine 

Students to observe fragmentation patterns and parent ion peak in organic molecules                                   
	http://www.chemguide.co.uk/analysis/masspecmenu
Students to make models of simple organic molecules, e.g. ethanol, and identify the fragments that could arise http://www.chemguide.co.uk/analysis/masspecmenu.html#top
	+ve charges on fragments and C13 influence

	4.3.1 Chromatography


	Discuss the use of GC analysis

Different phases for the solvent and is separated by retention time on the column

Students to perform analysis of spectra using examples and discuss the possible limitations then to look at the joint use of spectroscopic methods to improve analysis
	http://www.chemguide.co.uk/analysis/chromatography/gas.html#top
Salters Advanced Chemistry experiments CD4.3 and CD1

http://www.lipidlibrary.co.uk/GC_lipid/07_fa_ms/index.htm
http://www.chemguide.co.uk/analysis/masspecmenu.html#top
http://chemed.chem.pitt.edu/VMSL/default0.htm
http://www.shsu.edu/~chemistry/primers/gcms.html
	Think about the possible limitations to this

	4.3.2 Spectroscopy

NMR Spectroscopy

Combined techniques


	Students to investigate how an NMR machine 
works, identifies proton environments and how 
this is employed in the NHS, to produce a short 
essay on this
Students then to look at low resolution spectra of a range of simple compounds, e.g. ethane, ethanol, ethanal and discuss the chemical shift patters and peak height. Then to predict the spectrum of a named compound from its structure
Then to develop this to high resolution and how neighbouring protons cause spin–spin splitting and how the peak due to an O–H or

N–H bond can be removed using D2O     

Now look at the spectrum produced if used C-13 instead of H-1 and the different pattern/spectrum produced and how to interpret them

Predict high resolution spectrum for a range of compounds
	www.chemguide.co.uk.

Model kits to build the compound and to aid the identification of proton environments

Model kits and start with simple molecules
http://www.chemguide.co.uk/analysis/nmr/backgroundc13.html#top 

(This site works through the difference and gives examples to look at and do. Covers the theory as well)
	Uses low energy radiowaves, used in MRI scanners and has TMS as an internal reference

Make sure students happy with this concept before moving to high resolution

n + 1 rule and how this can be used to identify the structural arrangement of a compound
Make sure candidates happy with H-1 first then do C-13

	
	
	
	

	Condensation polymers


	Discuss polymerisation and why  this is condensation

Hydrolysis using acid and enzymes
	Models of simple amino acids and link them together

www.webchem.net/powerpoint/Nitrogen_Compounds.ppt 
	In nature always link from COOH end


	GCE Chemistry A: H034. F324 Rings, Polymers and Analysis

	Suggested teaching time
	6 hours
	Topic
	Carbonyl compounds

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

	4.1.2 Carbonyl compounds

Naming of carbonyls 

and formation via oxidation of primary and secondary alcohols


	Students to recall, in the form of a mind map how they produced carbonyls from alcohols

Students to employ their knowledge of naming to name a range of carbonyls
	
	Could recall AS oxidation and how produced these

How represented oxidation [o] and balanced equation

	Reactions of carbonyl compounds


	Students to undertake a practical investigation of the reactions and discuss outcomes

Write up practical and look at the fact that aldehydes are organic reducing agents using dichromate or Tollen’s reagent
	Practical from Ilpac Advanced practical Chemistry or Nuffield book 2

http://www.creative-chemistry.org.uk/alevel/practical.htm
www.webchem.net/acrobat/Carbonyls.pdf -

	Difference between aldehyde and ketone, how the tests can be used to identify the functional groups

Remember how Tollen’s reagent is made. Identification by undertaking purification and melting point

	Mechanism of nucleophilic addition


	Discussion with students polarity of the C=O bond and why the C is attracted to a nucleophile

PowerPoint of mechanism using NaBH4 for reduction to an alcohol


	www.chemguide.co.uk 

look at carbonyl section of organics
http://www.abdn.ac.uk/curly-arrows/org/c1.sht
http://www.chemguide.co.uk/organicprops/carbonyls/reduction.html
Model kits may also help to visualise this
	Heterolytic fission of bonds. Definition of a nucleophile and what do the curly arrows mean

Shape around the C in the carbonyl and possible formation of optical isomers

	4.2.3 Synthesis


	Using carbonyls as an example student to look at how the trigonal planar shape around the C in the C=O bond could result in 2 different intermediates and thus 2 different products that are mirror images of each other

Students to investigate the issues that can arise due to different optical isomers in drugs, harmful side effects, costs involved dose size; set them a task to investigate this. Illustrate with examples
	Models to look at the arrangement and the chiral centres of the 2 isomers

www.chm.bris.ac.uk/motm/thalidomide/start.html and video to help illustrate this impact

http://www.cancerbackup.org.uk/Treatments/Biologicaltherapies/Angiogenesisinhibitors/Thalidomide
www.chemistry-react.org/fileLibrary/pdf/BiochemSB001.pdf
http://news.bbc.co.uk/1/hi/sci/tech/1590873.stm
	Compare to amino acids in nature and how specific enzymes are to 3-D shape

	Synthetic routes
	Students to produce a mind map that could link the organic compounds they know to date and investigate a number of multi step routes to produce a new compound
	Text books, internet and notes

A range of questions that cover all levels  of ability

	Could recall such techniques as reflux and distillation


	GCE Chemistry A: H034. F324 Rings, Polymers and Analysis

	Suggested teaching time
	6 hours
	Topic
	Benzene and phenol

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

	4.1.1 Arenes

Structure of benzene


	Students to make models of benzene and look at the structure. Discuss why angles, bond length identical and the formation of bonds from p orbital overlap

Students to calculate the stability of the delocalised ring energy by drawing energy level diagrams for both forms
	Model kits to make the structure:
www.chemguide.co.uk
http://www.rod.beavon.clara.net/benzene.htm

	Energy from delocalisation is important and is why substitution is more viable than addition

Stress how different to Alkenes but attacking species is still an electrophile

	Electrophilic substitution of arenes


	Students to propose a mechanism for the Nitration of the benzene ring and discuss how the electrophile is produced

Students then to discuss the mechanism for the substitution of other electrophiles on the ring Halogenation to discuss why a catalyst is required where in Alkenes no catalyst is required. Link this to the stability of the ring


	Practical from Ilpac Advanced Practical chemistry to observe conditions in the lab employed:
http://www.abdn.ac.uk/curly-arrows/chemistry/StudentCA.

http://www.chemistry24.com/organic_chemistry/mechanisms-of-organic-reactions.html (useful as an extension for more advanced students)
http://www.rjclarkson.demon.co.ndrands/arenes.htm#reactions
	The conditions required to produce the NO2+ ion and produced the correct derivative. Order of the acids to make the ion needs to be noted

Why catalysts are required for these 2 reactions to produce the electrophile as no polarisation occurs

	Phenols


	Students to compare the reactions of phenol with benzene and ethanol. To discuss how the two functional groups work together to influence the reactions of each other. Stress the major difference with Br2 and how this could be used

Students could discuss why phenol can not
      be made directly from Benzene and 
      an OH group

	Practical demonstration from Ilpac Advanced Practical Chemistry or Nuffield book 2

http://www.rjclarkson.demon.co.uk/candrands/arenes.htm#reactions

	How the electrons from the oxygen are fed into the ring and activate this due to increase in electron density in positions 2, 4 and 6



	
	Class to discuss and research using web sites and text books a range of uses of phenol. Then present their findings to the class as a poster
	http://www.greener-industry.org/pages/phenol/2PhenolUses.htm
http://www.rjclarkson.demon.co.uk/candrands/arenes.htm#reactions
www.hpa.org.uk/Chemicals/compendium/Phenol/PDF/phenol_general_info.pdf
	


	GCE Chemistry A: H034. F324 Rings, Polymers and Analysis


	Suggested teaching time
	6 hours
	Topic
	Amines and azo dyes

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

	4.1.4 Amines


	Students to discuss; why are Amines classed as organic bases? Discuss the presence of the lone pair of electrons on the N. How this influences their reactions and can neutralise acids to form a salt.  Students to name primary amines

Students to investigate the difference in basic behaviour between aromatic and aliphatic compounds and how this might be useful. To link this to Phenol and how the two different functional groups influenced each other
	http://www.wpbschoolhouse.btinternet.co.uk/page07/orgNcmpds.htm#PRIMARY%20AMINE
www.webchem.net/powerpoint/Nitrogen_Compounds.ppt -

Reactions of an amine www.chemistry-videos.org.uk

	Formation of a dative covalent bond as can except H+ ion

Positive inductive effect of aliphatic chain on

      NH2 group but electron density on N   in  
      Reduced aromatics as electrons feed 
       into  the ring, thus activate the 
       ring but reduce basic 
       behaviour



	Reactions/formation of amines


	Students to recall the nucleophilic substitution reaction of Halogenoalkanes then adapt this to make an amine from a halogenoalkane 
Students to apply their knowledge and decide why phenylamine can not be directly produced, 
how you need to reduce/conditions required to change nitrobenzene to phenylamine as NH2 group would not be attracted to the ring structure

	AS notes and teacher guided discussions
http://home.clara.net/rod.beavon/phenylamine_prep.htm
www.webchem.net/powerpoint/Nitrogen_Compounds.ppt
http://www.rjclarkson.demon.co.uk/candrands/nitrogen.htm
	 Lone pair of electrons on the N not attracted

      to the delocalised ring system. Need to   
      overcome repulsion


	GCE Chemistry A: H034. F324 Rings, Polymers and Analysis


	Suggested teaching time
	6 hours
	Topic
	Amines and azo dyes

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

	Azo dyes
	Students to investigate the formation, conditions required to make an azo dye

Students to discuss how the benzene ring can stabilise the intermediate where by the aliphatic system can make it more unstable. Link this to electron donating effect of alkyl groups

	Practical to illustrate the formation of an azo dye and compare to aliphatic compounds which can not make dyes. Nuffield book 2 or Salters Advanced Chemistry CD6 
www.webchem.net/powerpoint/Nitrogen_Compounds.ppt -

http://www.rjclarkson.demon.co.uk/candrands/nitrogen.htm
	Reaction conditions need to stressed as important else decomposition occurs

Stress why the nitrous acid must be made

in-situ as thermally unstable and the use of alkaline conditions for the coupling reaction


	Uses of azo dyes


	Students to investigate the suitability of a dye depending on fabric used and if needs to be colour fast
	http://www.coolvid.co.uk/Scinet/chemistry/cd/dyes.php
Practicals from Salters Advanced Chemistry CD7.1 and CD7.2 and Nuffield Chemistry
	

	Organic synthetic routes
	Students to produce a mind map that links all the aromatic reactions. To extend the map produced for alkyl compounds to now include amines
Students then to undertake a range of questions testing all abilities as to how to produce a new compound from a set starting point via a number of steps
	Text books, AS/A2 notes and the internet
	

	Organic functional group tests
	Students to produce a flow chart that could identify all the functional groups they have encountered both AS and A2 containing all the 
information they require/reaction
      conditions needed

	Text books, notes and the internet

Ilpac Advanced Practical Chemistry
	Remember that there could be more than one test for each group

Stress that these can be used alongside 

      analytical methods to identify a compound

	
	Then employ this to practically identify a range of functional groups
	
	

	Organic analysis
	Students then to link all their spectroscopic analysis skills and functional group tests to identify a range of unknown compounds
	http://riodb01.ibase.aist.go.jp/sdbs/cgi-bin/cre_index.cgi?lang=eng 
Practical from Ilpac Advanced Practical Chemistry
	Could have a range of spectra that will allow 

      students to work at their own pace


	GCE Chemistry A: H034. F324 Rings, Polymers and Analysis

	Suggested teaching time
	6 hours
	Topic
	Polyesters and polyamides

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

	4.2.2

Polyesters and polyamides


	Students to recall condensation polymerisation from making proteins and what it means

To recall ester links and thus if going to make a long chain molecule need either two molecules/or one molecule with both the required functional groups. Use suitable examples e.g. polyester

Students to recall how made an amide link in proteins and how a long chain was produced. Use suitable examples,eg. Nylon. Then to discuss the hydrolysis of this using knowledge from Esters and proteins

Compare the links and use of monomers between addition polymers and condensation polymers. Look at a range of polymers and see if students can identify the link present and what sort of polymer it is. Plus draw a section of polymer if given the monomers are draw the monomers if given a section of polymer
	http://www.makingthemodernworld.org.uk/
Model kits look at arrange of monomers they could use

Nylon rope trick practical and other practicals from Salters Advanced Chemistry that look at polymers PR1

http://www.macrogroup.org.uk/schools/polymer_chemistry.php
	Stress a small molecule that is either water or HCl is produced

Look at the link and how they are joined. Recall from earlier section on Esters (4.1.3) and Proteins (4.2.1)

	Role of chemists in producing biodegradable plastics
	Class discussion and research project to look at this situation and how this is becoming more important all the time
	http://www.biodeg.net/biopolymer.html
www.chemsoc.org/networks/LearnNet/inspirational/resources/6.1.3.doc
http://www.treehugger.com/files/2006/03/new_nec_phone_m.php
	


Sample GCE Lesson Plan: H034 
Chemistry A

F324 Rings, Polymers and Analysis

Chromatography 1

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
This work could be used for a longer length of lesson or split over 2 sessions to cover the content.

Learning Objectives for the lesson

	Objective 1
	Students to obtain an introduction to chromatography and develop an understanding of how thin layer chromatography works. 

	Objective 2
	Students to investigate thin layer chromatography by setting up an experiment and carrying out analysis of the results.

	Objective 3
	Students to determine Rf values and identify unknown compounds from a series of practical results.

	Objective 4
	Students to evaluate this technique to identify limitations and improved techniques considered. 


Recap of previous experience and prior knowledge

Students will have studied basic chromatography techniques used in GCSE such as separation of black ink and/ or Smarties. They have also studied intermolecular forces.

Content

	Time
	Content

	10 minutes
	· Introduction to chromatography and how it works. What is the meaning of stationary and mobile phases 

· http://www.chemsoc.org/networks/learnnet/practical/index3.htm helps to show this as a video.
· http://www.chemguide.co.uk/analysis/chromatography/thinlayer.html 


	Time
	Content

	25 minutes
	· Working individually or in groups students set up a selection of chromatograms below:

· Identifying amino acids in a mixture. (do this if only have the correct safety in place)

· Separation of the pigments in chlorophyll
· Drug analysis using chromatography (e.g. aspirin, caffeine) .Salters Advanced Chemistry WM6.2

· http://www.sciencebuddies.org/mentoring/project_ideas/Chem_p009.shtml?from=Home.

	5 minutes
	· Using sample chromatograms explain to students how Rf values can be determined and used to identify unknown compounds -  http://www.chemguide.co.uk/analysis/chromatography/thinlayer.html#top 

	15 minutes
	· Students to develop their chromatograms and calculate Rf values. Then present their findings to the class. 
· Discuss findings and the possible limitations of this technique. Possible techniques to improve results include: two way chromatography, GC, HPLC and electrophoresis (both paper and gel). Provide some sample data/ chromatograms to look at.


Consolidation

	Time
	Content

	5 minutes
	Quiz on website http://www.sciencebuddies.org/mentoring/project_ideas/Chem_p009.shtml?from=Home to review the different phases and Rf calculations. This could be carried out in groups.
(Extension work could look at two way data. And illustrate how this improves the separation as uses two different solvents. Nuffield book 2)


Sample GCE Lesson Plan: H034 
Chemistry A
F324: Rings, Polymers and Analysis

Chromatography Lesson 2

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the lesson

	Objective 1
	Students will develop an understanding of how GC works.

	Objective 2
	Students will investigate and interpret data from GC to aid their level of understanding of this technique.

	Objective 3
	Students will understand the use of several instrumental techniques is advisable when undertaking an investigation.

	Objective 4
	Students will investigate the use of Mass spectrometry and interpret data to help them understand this process.

	Objective 5
	Students will obtain an insight into the use of GC and MS together in analysis to improve the level of investigation/information provided.


Recap of previous experience and prior knowledge

Students have carried out paper/ thin layer chromatography, calculated Rf values and covered mobile and stationary phases from lesson 1 chromatography. The basic principles of mass spectrometry were studied in unit F322.

Content

	Time
	Content

	10 minutes
	· Review of stationary and mobile phase

· Basic introduction into how a GC machine works including the gaseous mobile phase
· RSC video ‘Modern chemical techniques’ shows machine in operation 


	Time
	Content

	
	· Observe how spectrum can be used in identification and analysis.

      http://www.chemguide.co.uk/analysis/chromatography/gas.html#top

	10 minutes
	Analysis of a sample obtained from GC:

· In groups, provide students with a sample and its spectrum. Then ask them to identify components by comparison to reference spectra: e.g. Investigation of paint media (Salters advanced chemistry activities and assessment pack)

· Class discussion of results

	15 minutes
	· In groups students can undertake investigation into blood-alcohol concentration (BAC) and present findings to the class. Resource: e.g. BAC determination using GC, Salters Chemistry.

	10 minutes
	· Review of molecular ions in Mass spectrometry of covalent compounds from AS. 

· Discuss how covalent compounds can be fragmented in the ionisation chamber and then how these can be used to identify a compound in more detail. Look at spectrum and use models to help investigate certain fragments.

· http://www.chemguide.co.uk/analysis/masspecmenu.html#top

	10 minutes
	· In groups provide the students with data and ask them to analyse sample spectrum and predict what the sample is and the possible fragments for each peak produced. Then present their findings to the class as a discussion.

· E.g. Interpretation of the mass spectrum of salicylic acid WM4.1 or WM4.2 Salter’s Advanced Chemistry.

	5 minutes
	· Discuss limitations of both techniques as separate tools of analysis e.g. possible similar retention times in GC, sample contains an unknown compound with an unknown retention time or fragmentation unclear.

· Investigate how the 2 techniques could be used together to aid analysis e.g. in the investigation of Fatty acids.

· http://www.lipidlibrary.co.uk/GC_lipid/07_fa_ms/index.htm
· http://www.chemguide.co.uk/analysis/masspecmenu.html#top
· http://chemed.chem.pitt.edu/VMSL/default0.htm


Consolidation

	Time
	Content

	5 minutes
	· Discussion of all the techniques used in the last two lessons. What are their limitations and why used altogether they may be more useful (e.g. providing evidence in court)?


Sample GCE Lesson Plan: H034

Chemistry A 
F324: Rings, Polymers and Analysis

Polyesters and Polyamides 1

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the lesson

	Objective 1
	Students will understand how polyesters and polyamides are made by condensation reactions.

	Objective 2
	Students will make a polymer.

	Objective 3
	Students will learn to identify monomers from a given polymer and vice versa.


Recap of previous experience and prior knowledge

· Students have encountered addition polymerisation and esterification/condensation reactions. Ask students to consider what they think a ‘polyester’ is and what you would need to make molecules with many ester links. They have drawn repeat units before.

Content

	Time
	Content

	15 minutes
	· As a small group exercise students can compare old and current images of tents, swimwear, tennis rackets, bulletproof vests, clothing etc and discuss what the materials have in common. 

· Can the students suggest names of any of the materials used and the properties they possess?

Ask the groups to consider the following:

· How to make an ester

· The type of reaction involved and any catalyst required.


	Time
	Content

	
	· What is a polyester and what characteristics of the individual molecules would be required to make one?

	15 minutes
	Students can conduct Nylon rope trick experiment or the teacher can perform as a demonstration. 

	15 minutes
	· Using molecular models, students can make models of the two monomers (N.B. these are not the same as those used in the experiment) 1,6-diaminohexane and hexane-1,6-dicarboxylic acid and investigate ways that they can link together to form long chains of nylon-6,6. 

· Discuss the condensation reaction between the two monomers and the requirement for one functional group on each end of each monomer.

· Sketch out the monomers and the structure of the polymer.

	10 minutes
	· Give students the structures of Kevlar, Terylene and ask them to identify and draw the monomers used to form these materials. 

· Students can identify the links made and identify the possible conditions required to degrade them. 


Consolidation

	Time
	Content

	5 minutes
	Using polyester/polyamide cards students can classify images of polymer structures.


Sample GCE Lesson Plan: H034
Chemistry A 
F324: Rings, Polymers and Analysis

Polyesters, Polyamides and degradable polymers

OCR recognises that the teaching of this qualification will vary greatly from school to school and from teacher to teacher. With that in mind, this lesson plan is offered as a possible approach but will be subject to modifications by the individual teacher.

Lesson length is assumed to be one hour.
Learning Objectives for the lesson

	Objective 1
	Evaluate the benefits of degradable polymers.

	Objective 2
	Apply knowledge of properties of polymers to new situations.

	Objective 3
	Describe the current scientific research into materials and uses.


Recap of previous experience and prior knowledge

· Students have seen condensation polymerisation using diamines, diols and dicarboxylic acids and have identified monomers from polymers. They can be shown images of polymers and asked to identify the monomers involved.
Content

	Time
	Content

	5 minutes
	· Show students images of polymer chains and ask then to identify the monomers used to make them.

	10 minutes
	· Using molecular models students can make lactic acid and then join their monomers together to make poly(lactic) acid (simple structure).

· Discuss the benefits of using lactic acid to form polymers compared to the starting materials used to make Kevlar, nylon-6,6 etc.


	Time
	Content

	25 minutes
	· Divide the students into groups and set a small research task on the various uses of poly(lactic) acid and Sorona.

· Groups should consider the uses (including mobile phones (http://www.treehugger.com/files/2006/03/new_nec_phone_m.php ), internal stitches, waste sacks), properties, manufacturers claims of the ‘green’ nature of these materials and the quantities made. Groups to feedback to other groups to highlight the range of properties for the same material.

	10 minutes
	· Show images of broken bones being held together with metal plates and ask students to consider some of the problems that may occur with the use of metals in the body. This can be extended to poly(lactic) acid being developed as a bioresorbable polymer by smith and nephew for use as internal plates and screw fixings for the healing of bones and the properties that poly(lactic) acid would require for this application.

· Students can consider the conditions in the body which would enable these polymers to degrade.


Consolidation

	Time
	Content

	10 minutes
	· As a class compile a glossary of key terms using a card matching exercise matching the correct definition to the correct term.


Other forms of Support

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

OCR Training
Get Ready…introducing the new specifications
A series of FREE half-day training events are being run during Autumn 2007, to give you an overview of the new specifications.

Get Started…towards successful delivery of the new specifications

These full-day events will run from Spring 2008 and will look at the new specifications in more depth, with emphasis on first delivery.

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. 

e-Communities
Over 70 e-Communities offer you a fast, dynamic communication channel to make contact with other subject specialists. Our online mailing list covers a wide range of subjects and enables you to share knowledge and views via email.

Visit https://community.ocr.org.uk, choose your community and join the discussion!

Interchange

OCR Interchange has been developed to help you to carry out day to day administration functions online, quickly and easily. The site allows you to register and enter candidates online. In addition, you can gain immediate a free access to candidate information at you convenience. Sign up at https://interchange.ocr.org.uk
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 for first teaching in September 2008 [publication – Spring 2008]
Rob Ritchie, Dave Gent,                  AS Chemistry Spec A Student Book                   ISBN: 9780435691813

Helen Eccles                                    and Exam Café CD-ROM (2008)

(Series Editor Rob Ritchie)

Rob King, Chris Wood,                    AS Chemistry Spec A Exam Café CD-ROM        

Rob Clarke                                       (2008)

(Series Editor Rob Ritchie)
Chris Wood, Rob King,                    AS Chemistry Spec A Teacher File and              ISBN: 9780435691837

Rob Duncan                                     CD-ROM (2008)
(Series Editor Rob Ritchie)
Mike Wooster, Helen Eccles            Revise AS Chemistry A for OCR (2008)              ISBN: 9780435583712

(Series Editor Rob Ritchie)

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


This icon is used to Highlight exceptionally innovative ideas.
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