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CH4 MODULAR ‘A’ LEVEL CHEMISTRY WORKSCHEME      YEAR 2     2010-2011

	MODULE CH4
Lesson 1 55mins                             = new to syllabus
Lesson 2 1hr 20 mins
	

	WEEK No
	SPEC REF
	Learning objectives
	Learning activities
	Resources
	Assessment/Key skills

	1

13th  Sep 
	 10
a-d

	Topic 10;  Isomerism 
Lesson 1 Topic; Nomenclature
(a)Give the systematic names of all simple compounds, including benzene derivatives containing the functional groups occurring in this Unit;
Lesson 2 Topic; Isomerism

(b) define the term stereoisomerism as embracing both E–Z and optical isomerism;

(c) explain what is meant by a chiral centre, recall that this gives rise to optical

isomerism, and be able to identify chiral centres in given molecules, and understand what is meant by an enantiomer;

(d) recall that enantiomers rotate plane-polarised light in opposite directions and that equimolar amounts of enantiomers form racemic mixtures;
	Hand out nomenclature worksheet. Students should attempt to draw all compounds with a 2 carbon chain.
Students to use molecular models to create and compare chiral molecules. Groups to use online tutorial to investigate chiralty.
	BOOKLET 1

Molecular model kits

Stereochemistry notes

Groups to use diffraction grating and overhead projectors to measure the rotation of polarised light by a solution of sugar
	Set Isomerism pastpaper Hmk

www.colby.edu/chemistry/Ochem/demoindex.html
 ( go to stereochemistry)
Key skills; Working with others and problem solving.

	2

20th Sept 


	10.e-i


	Topic 10; aromaticity - Benzene
Lesson 1
(e) Describe the structure of, and bonding in, benzene;

(f) calculate the delocalisation or resonance energy of benzene from given enthalpy data;
Lesson 2

(g) describe and classify the nitration and halogenation reactions of benzene as

electrophilic substitution, and recall the mechanism for these reactions

(h) describe the Friedel-Crafts alkylation of benzene †*;

(i) compare benzene and alkenes with respect to benzene's resistance to addition and explain this resistance in terms of π electron delocalisation; 
	Students to use molecular models to come up with a structure of benzene based on its formula.
Students to use enthalpy data to calculate delocalisation energy. Students given past exam questions for practise.
	BOOKLET 1

Molecular model kits

Benzene booklets; 1-3
Pastpaper hmk booklet
	Benzene pastpaper hmk

Key skills; Numeracy; calculation of resonance energy.
www.chemguide.co.uk/basicorg/bonding/benzene1.html 
www.chemguide.co.uk/mechanisms/elsub/nitration.html

	3

27th  Sep
	11.3
cii
11.1a/12a/

10j
	Topic 13; Halogenoalkanes

Lesson 1; chemical reactions of halogenoalkanes part 1.

11.3c; Describe the formation of nitriles from halogenoalkanes
11.1a; Describe the methods of forming primary and secondary alcohols from

halogenoalkanes.

Lesson 2; chemical reactions of halogenoalkanes  part 2.

12a; describe the preparation of primary aliphatic (†) and aromatic amines from

halogenoalkanes and nitrobenzenes respectively;
10j; compare the ease of alkaline hydrolysis of chloroalkanes and chlorobenzene and explain the difference in terms of the C – Cl bond strength, and rationalise the greater strength of the C − C1 bond in the latter case;
	Demonstration of hydrolysis of halogenoalkanes.

Groups to use online tutorial to investigate SN1/SN2 mechanism.
	BOOKLET 1

Booklet; Halogenoalkanes
Pastpaper 

Hmk booklet on halogenoalkanes
	Set Halogeno  alkane pastpaper Hmk

www.chemguide.co.uk/mechanisms/nucsub/types.html

www.colby.edu/chemistry/Ochem/demoindex.html( go to SN1/2)

	4
4 Oct
	11.1
a-c
	Topic 11; Oxygen containing compounds; Alcohol
Lesson 1
(a) describe the methods of forming primary and secondary alcohols from

halogenoalkanes and carbonyl compounds

(bii) Recall the dehydration reaction (elimination) of alcohols

(c) describe the oxidation reactions of primary and secondary alcohols; 

Lesson 2

recall: (bi) the reactions of primary and secondary alcohols with hydrogen halides, ethanoyl chloride and carboxylic acids (to give sweet smelling esters) 


	Demonstration of the oxidation of alcohols.
Handout workbooks, students will fill in book as reactions are discussed on interactive white board. Students will be asked to draw out mechanisms on board. 
 

	Booklet 2

Alcohols and Phenols notes.
Test tubes
Alcohol

K2Cr2O7

	Set Redox   Hmk (CH5 unit)



	5

11 Oct
	11.1
d-f
	Topic 11; Oxygen containing compounds; Phenols
Lesson 1;
(d) show an awareness of the use of ethanol as a biofuel;
Lesson 2;

(e) explain the acidity of phenol and describe its reactions with bromine and with ethanoyl chloride;

(f) recall the colour reaction of some phenols with FeCl3 solution and the use of this test to distinguish phenols from alcohols.
	Students to use information to form an opinion and debate the topic ‘ethanol and its uses as a biofuel’

Class competition to see who has solution of phenol by adding FeCl3 to test-tubes.
	Booklet 2

Worksheets on ethanol as a biofuel.
	Set alcohol pastpaper Hmk Key skills; Communication: group discussion and debate on ethanol as a biofuel
Topic test.

	6

18 Oct
	11.2
a-f
	Topic 11; Oxygen containing compounds; Carbonyl compounds
Lesson 1
(a)describe the formation of aldehydes and ketones by the oxidation of primary and secondary alcohols respectively;

(b) describe how aldehydes and ketones may be distinguished by their relative ease of oxidation using Tollens' reagent and Fehling's reagent.

(c) recall the use of NaBH4 to reduce aldehydes and ketones and state the organic products formed.
Lesson 2

(d) describe the reaction of aldehydes and ketones with 2,4-dinitrophenylhydrazine reagent as a nucleophilic addition-elimination (condensation) reaction and explain the use of this reaction in showing the presence of a carbonyl group and in identifying specific aldehydes and ketones by determining the melting temperatures of the purified products;

(e) describe and understand the mechanism of the addition of HCN to carbonyl

compounds as an example of a nucleophilic addition reaction 

(f) describe how the triiodomethane (iodoform) test is carried out and explain its use in detecting CH3CO – groups or their precursors

	

Demo of different types of aldehydes and ketones.
Demonstration of iodoform test
Task to set-up distillation apparatus.
Use data books to determine id of aldehydes and ketones from the melting points of their derivatives.

Demo of Tollens test.

Students will draw out spider diagram connecting reactions and answers discussed as a class.
	Booklet 2


Carbonyl compounds booklet

Chemistry data book

Carbonyl homework booklet
	Set Carbonyl pastpaper Hmk

Key skills
Numeracy and problem solving; use of data tables to determine ID of aldehydes or ketones.

Topic test

	7

25th  Oct
	
	MID TERM
	MID TERM
	MID TERM
	

	8

1st  Nov  
	11.3
a-b
	Topic 11; Oxygen containing compounds; Carboxylic acids

Lesson 1
(a)describe the physical properties of lower carboxylic acids (volatility and

solubility) and relate these to the presence of hydrogen bonding;

(ii) discuss and show understanding of the relative acidities of carboxylic acids,

phenol, alcohols and water, and appreciate that carboxylic acids liberate CO2

from carbonates and hydrogencarbonates but that phenol does not;

(iii) recall that phenols in aqueous solution give colour reactions with iron(III)

chloride solution;

Lesson 2

(b) recall the following listed processes and apply knowledge of them to the elucidation

of organic problems:

(i) the formation of carboxylic acids from alcohols and aldehydes *;

(ii) the formation of aromatic carboxylic acids by the oxidation of methyl sidechains

with alkaline MnVII and subsequent acidification*;


	


Discuss naming of carboxylic acids and derive. Students will carry out questions on naming. 
Demo of acidity of organic series.
Demonstration of converting acid to soluble salt to insoluble acid.
Students will draw out spider diagram connecting reactions of carboxylic acids.
	Booklet 2

Carboxylic acid theory booklet.
‘Naming’ worksheet
	Group exercise on naming compounds;

Key skills; Communication and
working with others.  

	9

8th  Nov


	11.3
b-d


	Topic 11; Oxygen containing compounds; Acid Derivatives
Lesson 1
(biii) Recall methods of converting the acids to esters and acid chlorides, and the hydrolyses of these compounds.
(biv) Recall the behaviour of acids on reduction with LiAlH4; acid decarboxylation and its use in structure determination.
lesson 2; 

(d) recall the industrial importance of ethanoic anhydride and polyesters
	Exercises in booklet

Students asked to compare and contrast the preparation of types of polymers formed by polyesters. 
Set pastpaper questions
	Booklet 2

Carboxylic acid pastpaper Hmk booklet

	Set Carboxylic acid and derive formal Hmk

Topic test

	10

15th  Nov
	12
a-d
	Topic 12; Nitrogen containing compounds; Amines and Amino acids
Lesson 1
(a) describe the preparation of primary aliphatic and aromatic amines from

halogenoalkanes and nitrobenzenes respectively;

(b) recall that, and explain why, amines are basic;
Lesson 2
(c) recall the ethanoylation reaction of primary amines using ethanoyl chloride 

(d) compare the reaction of primary aliphatic and aromatic amines with cold nitric(III) acid (nitrous acid), describe the coupling of benzenediazonium salts with phenols such as naphthalen-2-o1 and aromatic amines and the importance of this reaction for azo dyes; recall the role of the −N=N− chromophore in azo dyes and be aware that this group links two aromatic rings;

	Students will work through amine/amino acid booklet as a class discussion and will ‘fill in blanks’
Exercises in notes on naming amines.
	Booklet 3


	Set Kinetics formal Hmk ( CH5 unit)

	11

22nd  Nov 
	12
e-h
	Topic 12; Nitrogen containing compounds; Amines and Amino acids

Lesson 1

(e) recall the general formulae of α-amino acids and discuss their amphoteric and zwitterionic nature;

(f) write down the possible dipeptides formed from two different α-amino acids;

Lesson 2

(g) Discuss the formation of polypeptides and proteins and have an outline

understanding of primary, secondary and tertiary protein structure;

(h) show an awareness of the importance of proteins in living systems, e.g. as enzymes.
	Use knock hardy to demonstrate formation of amino acids through powerpoint animation.
Students will attempt to draw structure of a peptide chain from given amino acids. 
	Knock hardy website and powerpoint animation.

Book computer room
	Research project; Students will research primary,
secondary and tertiary structure of amino acids
Key skill; Information and communication technology.

	12

29th  Nov
	
11.3c



12i
	Topic 12; Nitrogen containing compounds; Amides and Nitriles

Lesson 1
(11.3c) recall the following listed processes and apply knowledge of them to the elucidation
of organic problems:

(i) methods of converting carboxylic acids to amides;

(ii) formation of nitriles from halogenoalkanes;
(iii) the reduction of nitriles with LiAlH4 and the hydrolysis of nitriles and amides;

Lesson 2

(12i) recall in outline the mode the synthesis and the industrial importance of polyamides and understand the similarity of the amide linkage to that in naturally occurring proteins. 
	Demonstration; Class activity, students will watch as teacher demonstrates how nylon can be made as a test tube reaction.
Students will draw out a spider diagram to indicate the various reactions of amides and nitriles and reaction pathways will be discussed as a class.
	Booklet 3
Beaker
Amine

Carboxylic acid

tweezers
	Set formal amines, amides and amino acid Hmk.
Topic test; Amides and Nitriles

	13

6th  Dec
	9a,c,d


13a     
	Topic 9; The electromagnetic spectrum and colour

Lesson 1 
(a) recall the energy gradation across the electromagnetic spectrum from u.v. to visible to i.r. spectra;

(c) explain why some substances are coloured in terms of the wavelengths of visible light absorbed;

(d) explain the meaning of the term chromophore and give examples of chromophores in organic species, e.g. – N = N – in conjugated systems, including azo dyes.

Topic 13; empirical and molecular formula

Lesson 2 

(a) derive empirical formulae from elemental composition data and deduce molecular formulae from these results plus additional data such as titration values, gas volumes, mass spectrometric molecular ion values and gravimetric results;
	Use of spectrophotometer to look at colours and look at colour of dyes. 
Example of empirical and molecular formula will be demonstrated on board and students will attempt questions from worksheet; volunteer based activity will be used where students will write answers on board
	Booklet 4

Spectrophotometer
Colour and spectroscopy booklet.
	Key skills; Application of number, problem solving.

	14
13th  Dec
	13b+c
	Topic 13; Mass spectroscopy and Infra-red spectroscopy
Lesson 1
(b) use given mass spectral data to elucidate the structure of simple organic molecules

(up to and including C8 molecules, with one chlorine atom);

Lesson 2;

(c) interpret given simple infrared spectra using characteristic group frequencies (supplied in cm-1) : O–H(str), N−H (str), C ≡ N (str), C=O (str) and N−H (bend) [str = stretch] and use these to identify groupings in organic molecules; 
	Spectroscopy powerpoint will be used.  Revision worksheets will be handed out to recap on CH2/CH1 work and answers discussed as a class. Use interactive animated powerpoint to show answers to elucidated structures. Students will attempt to discover answers in groups using white boards. 

	Booklet 4

Spectroscopy notes.
Student white boards
Pastpaper booklet.

Powerpoint; Infra-red and mass spectroscopy.
	Assessment; Set a past paper for Hmk ( Jan 2008)
Key skills;

Communication, working with others and problem solving.

	15-16 

20th  Dec
31 Dec
	
	
CHRISTMAS
	
CHRISTMAS
	
	

	
17

4th Jan
	9b +

13d
	Topic 9; NMR
(b) recall that energy levels can be split by a magnetic field, that certain nuclei, including 1H, possess intrinsic spin, and that measurements of the magnitudes of the interactions between the nuclear spin and the magnetic field are the basis of nuclear magnetic resonance spectroscopy;
(d) Identify that n.m.r. spectra can give information regarding the environment and number of equivalent hydrogen atoms in organic molecules and use such supplied information in structure determination.
	Lesson 1; Explain low resolution NMR followed by high resolution NMR. Play Royal society if chem. Video to explain features of NMR, Discuss main concepts as a class and use PowerPoint and individual white boards to allow students to elucidate structures.
	Booklet 4

NMR powerpoint
Individual student white boards

Royal society of chem. Video.
	Assessment; Set pastpaper questions on NMR.
Key skills; Communciation and problem solving

	18

10th  Jan


	13
e-k
	Topic 13; Organic synthesis and analysis

Lesson 1;

 (e) outline the general reaction conditions and basic techniques of manipulation, separation and purification used in organic chemistry, and recall the essential safety requirements during these operations;

(f) describe the use of melting temperatures as a determination of purity;

(g) propose sequential organic conversions by combining a maximum of three reactions in the specification;

(h) deduce percentage yields in preparative processes;
Lesson 2
(i) show understanding of the wide applicability of spectroscopic techniques to

analytical problems in industry, medicine and the environment;

(j)  Explain and exemplify the distinction between condensation polymerisation and addition polymerisation;

(k) give, as examples of important industrial and processes, the outline chemistry and any necessary conditions of the manufacture of polyesters (e.g. PET) and polyamides (e.g. Nylon 6 and 6,6) starting from compound(s) containing the respective two functional groups;


	Summarise main chemical synthetic steps by drawing out spider diagram on board. Discuss synthetic routes as a class. Hand out 3 worksheets on synthetic routes; 2 aliphatic and 1 aromatic. Students will be required to fill in the blanks for a variety of synthetic routes. Use website powerpoint ‘knockhardy and mechanisms’ to summarise synthetic routes.
Revise % yield by providing worksheet calculations.
	Booklet 4

Synthetic chemistry worksheets.

Website; knockhardy + mechanisms
Percentage yield worksheet.


	Key skills;

Problem solving and application of number.

	19

17th Jan
	13L +

14
(a,b)


	Topic 13; Chromatography
Lesson 1;  

(l) outline the uses of thin layer chromatography (TLC), gas chromatography and high performance liquid chromatography (HPLC) in analysis (details of the theory of chromatography and of the methods used are not required) and be able to find the composition of mixtures by use of retardation factor (Rf), retention time and peak area.

Topic 14; The process of how science works;
Lesson 2

(a) describe and use the methods scientists employ in determining the accuracy, reliability and validity of their own and others’ work;

(b) Identify the methods scientists employ in developing their own and others’ work to produce new materials and applications, for example in natural product synthesis, using computational chemistry and in aspects of nanotechnology.
	Hand out chromatography booklet. Undertake class activity ‘are substances mixtures or compounds’ emphasise how separating compounds is important for purity. Discuss as a class how chromatography can be used for purifying substances. Play royal society of chemistry video. In groups students will calculate Rf values and identify ‘spots’ 
Ask question; what factors should be considered when setting up an industry?
	Booklet 4

Chromatography booklet.
Chromatography worksheets; ‘Labelling the chromatographs’ and ‘Rf calculations’

Booklet 4
Set assignment on ‘questions in industry’

	Key skills;
Working with others and application of numbers

	20

24th Jan
	CH4
	CH4 MOCK EXAM
	CH4 MOCK EXAM
	CH4 MOCK EXAM 
	

	26th Jan
	
	CH4 Exam
	CH4 Exam                       CH4 Exam
	
	

	21
31st Jan
	CH5
	CH5 ( see CH5 timetable)
	         CH5
	
	


Appendix 1; Welsh, Environmental and Health aspects of CH4
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     Environmental
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     Health and Heart

	Topic 10; Isomerism and aromaticity
	         
	    
	    

	Optical and Geometric Isomerism
	
	Useful as enzymes to provide more energy efficient reactions.

	Optical isomerism; use of optical isomers in drugs and pharmaceuticals – different optical isomers have different effects on the body. 
Polarimetry; used in sunglasses for eye sight 

	Benzene
	
	Properties of benzene and its restriction in the laboratory discussed; waste disposal evaluated.
	Toxicity effects of benzene and aromatic compounds; safety and benzene

	Topic 11; Oxygen containing compounds
	            
	     
	     

	Alcohols, Carbonyl compounds Carboxylic acids and their derivatives
	
	Alcohols are highly useful as biofuels and provide efficient fuel for car engines with little pollution. Very advantageous for third world countries 
	Effects of alcohol on the body and health

	Topic 12; Nitrogen containing compounds
	
	
	

	Amines, amides, amino acids and nitriles 
	
	Amides are useful in making polyamides such as nylon  
	Primary, secondary and tertiary amino acids – benefits and health effects on the body such as uses in making proteins (essential amino acids)

	Topic 9/13; Organic Synthesis and Analysis
	
	
	

	Electromagnetic Spectrum and colour
	
	Properties and uses of electromagnetic radiation; gamma rays are useful for detecting leaks in pipes. 
	x-rays for viewing bone structure

	Mass Spectroscopy and Infra-Red Spectroscopy
	Swansea University; Institute of Mass Spectroscopy
	determination of quantities and identification of trace substances and pollutants in i.e. rivers and lakes.
	Analytical Techniques used in hospitals and laboratories to analyse blood samples urine etc.. to diagnose illness



	NMR Spectroscopy
	
	NMR is useful in the determination of molecular structure and data acquisition in the petroleum industry for petroleum and natural gas exploration and recovery.
	Magnetic resonance imaging in hospitals for medical diagnosis 

	Practical techniques
	
	Recrystallisation is used to purify products to ensure high quality products are formed. Techniques such as suction filtration and reflux allow rapid reactions for cost effective, efficient reactions.
	Titration is useful in measuring the pH of food substances to ensure the correct quality is being provided to society 

	Chromatography
	
	Used in forensics to analyze the dye composition of fibers and isolation and purification of organic compounds.
	Detects pesticide/ insecticide residues in foods

	The Process of how Science Works
	
	Use of Nano particles as catalysts and cleaning agents; properties provide more efficient function.
	Uses of nanoparticles in medicine i.e. nanosilver and drugs to defeat cancer related illnesses.
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