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	Topic
	Syllabus statements
	Study tasks / activities
	Practical work
	Resources / Book References

	Crude oil
	Name the fuels coal, gas and petroleum

Name methane as the main part of natural gas

Describe petroleum as a mixture of hydrocarbons and its separation into useful fractions by fractional distillation 

Name the uses of the fractions.
	Discuss the make up of crude oil and how it can be separated.

 

There is a simple cut and stick exercise on fractional distillation

 
	Demo fractional distillation of crude oil and the properties of the fractions. Students can fill in the worksheet while they are watching.

 

The process can be described by an analogy with pieces of sting or spaghetti: the long pieces are harder to remove since they get tangled up, but the shorter pieces come out more easily.

 
	 

 

	Homologous series
	Name and draw the structures of methane, ethane, ethanol and ethanoic acid

State the type of compound present given a chemical name (-ane, -ene, -ol, -oic acid) or a molecular structure

Describe the concept of an homologous series

Name and draw the structures of the unbranced alkanes and alkenes

Describe and identify structural isomerism

Describe the bonding in alkanes
	Go through naming simple alkanes. Ask students to come up with a way of working out the number of hydrogen atoms given the number of carbon centers in an alkane: the CnH2n+2 rule. Discuss the exceptions to this rule (cycloalkanes).

 

The term homologous series and its definition (members differ by –CH2– group) can now be introduced. 

 

Talk through the idea of structural isomerism; give a couple of simple examples and then get students to plot the number of structural isomers against the number of carbon atoms in the alkane. They will realize that the number of isomers quickly becomes very large. The use of molecular models is worthwhile here.

Define the term hydrocarbon and state rules for making hydrocarbons:

· 4 bonds must surround every carbon 
· Every hydrogen must have one bond 
 

Use models to make and draw as many hydrocarbons as possible

 

Homework.

Read What are the rules for making hydrocarbons?
Qu 7-12 from sheet

 
	
	 

	Chemical reactions of hydrocarbons
	Describe the manufacture of alkenes and H2 by cracking

Distinguish between saturated and unsaturated hydrocarbons from molecular structure and by simple chemical tests

Describe the properties of alkanes as being generally unreactive, except in terms of burning

Describe substitution reactions of alkanes with chlorine
	Go through looking at patterns sheet 

 

Introduce the idea that long chain alkanes are little use as fuels. Demo the cracking of paraffin or ethanol. Test the product (ethane) for flammability and discuss the purpose of cracking.

 

Alkenes can now be introduced as a different homologous series, and the class can be shown the Br water test. Write up a list of differences between alkanes and alkenes, and get the class to come up with the general formula for alkenes.

 

The term (un)saturation can be introduced.

 

Homework.

Write up the cracking experiment.

 
	
	 

	Making ethanol
	Describe the formation of ethanol by the catalytic addition of steam to ethane

Describe the properties of ethanol in terms of burning

Name the uses of ethanol

Describe the properties of alkenes in terms of addition reactions with bromine, hydrogen and steam
	Notes on addition reactions:

· H2SO4 / H2O to make ethanol 
· Steam and H3PO4 cat to make ethanol 
· Br2 to make dibromo-alkanes 
Go through addition reactions sheet

Do all questions on sheet

 

 
	Demo addition reactions of alkenes (addn of Br water and conc. sulphuric acid)
	 

	Polymerisation
	Describe the formation of poly (ethane) as an example of addition polymerization of monomer units

Describe macromolecules in terms of large molecules built up from small units, different macromolecules having different units and / or different linkages

Deduce the structure of the polymer product from a given alkene and vice-versa
	Answers to questions on sheet

(Q 3,7 p.355 if time)

 

Notes on polymerization

Qu 2 p.355

 

Revision of alkanes and alkenes sheet

Set up fermentation expt.

Talk through alcohols sheet and make notes / write up method for prac.

Observe results of prac & write up.

Alkanols question sheet
 
	
	 

	Carbohydrates
	Describe complex carbohydrates in terms of a large number of sugar units, considered as HO—[]—OH joined together by condensation polymerization (e.g. –[]—O—[]—O—[]—O—)

Describe the acid hydrolysis of complex carbohydrates (e.g. starch) to give simple sugars

Describe the fermentation of simple sugars to produce ethanol

 
	 Read through chemicals from plants sheet

Do all questions (6-17) on the sheet as self study

Summarise the difference between addition polymers and condensation polymers 
	Expt – testing for sugars and starch – fill in results table on sheet
	 

	
	Assessed Practical work

 
	 
	Assessed practical – the degree of saturation in fats

Assessed practical – does stomach acid affect the carbohydrates we eat?
	 
 


