
4th Year Separates - Scheme of Work

The textbook used is “Complete Chemistry for IGCSE” by Gallagher and Ingram.

You can find a comprehensive list of what you need to learn for each topic on the self assessment end of topic check lists.

AUTUMN TERM
	Topic
	Key Learning Points
	Skills Developed
	Text Book Pages

	Atomic Structure
	· Protons neutrons and electrons.

· Isotopes. Definition and chemical reactivity.

· Calculating relative atomic mass from isotopic abundances.

· Electron arrangements of atoms.

· Periodic table - Groups and periods up to 2,8,18,18,8.
	Mathematical - Calculating relative atomic mass from isotopic abundances.


	pg 28-33 
and pg 76

	Structure and Bonding                 
	Ionic Bonding

· Formation of ions by gain or loss of electrons.
· Oxidation is the loss of electrons and reduction is the gain of electrons.
· Using dot and cross diagrams to illustrate the bonding between metals and non-metals.
· Definition of ionic bonding.
· Properties of ionic compounds.
· Drawing and describing ionic lattices.
Covalent Bonding
· Description of covalent bonding.
· Using dot and cross diagrams to illustrate the bonding between non-metals.
· Explaining the properties of simple molecular substances. 

· Explaining the properties of giant covalent substances.
· Drawing diagrams to represent diamond and graphite.
Metallic Bonding
· Description of metallic bonding.

· Explaining the properties of giant metallic substances.
	Chemical formula determination 
using electron arrangements.
Problem solving ionic and covalent dot and cross diagrams.
Analysing data to determine the structure and bonding in substances.

Qualitative analysis – Structure determination.

4.4.Ex – Finding the bonding in 3 mystery compounds

Literacy

Using correct terminology and vocabulary.

e.g. Difference between chloride and chlorine.


	pg 36-43 (Ionic), 

pg 44-51 (Covalent),

pg 52-53 (Metallic) 

and pg 54-55.


	Topic
	Key Learning Points
	Skills Developed
	Text Book Pages

	Organic Chemistry
	Crude Oil

· Crude oil is a mixture of hydrocarbons.

· Separation by fractional distillation.
· Names and uses of the main fractions obtained from crude oil.
· Incomplete combustion of fuels. Dangers of carbon monoxide.
· Catalytic cracking. Specific conditions.
Alkanes

· Homologous series, hydrocarbon, saturated, unsaturated and isomerism.

· General formula CnH2n+2
· Drawing and naming alkanes.
· Complete and incomplete combustion of alkanes.

· Reaction of methane with bromine in the presence of UV light.

Alkenes
· General formula CnH2n.

· Drawing and naming alkenes 
· Addition reactions of alkenes.

· Test for alkenes with bromine water.

Ethanol
· Industrial manufacture of ethanol. Conditions.

· Manufacture of ethanol by the fermentation of sugars.
· Dehydration of ethanol to ethene, using Al2O3.

Synthetic polymers
· Addition polymerisation of alkenes.
· Condensation polymers e.g. Nylon.
· Drawing addition and condensation polymers. 
	Mathematical – Spotting patterns in molecular formulae.

Problem solving

Spotting and drawing isomers

Equation balancing
Combustion of hydrocarbons.
Products of catalytic cracking.
Making observations from demonstrations
4.9.D – Observing a Cracking Demo
Making observations and problem solving skills
4.11.Ex - Cracking plant investigation
Graph drawing

Bpt curve for alkanes.

Literacy and information handling

Comparing and contrasting the methods of ethanol preparation.

Problem solving

Spotting patterns in polymers, repeating units.
	pg 238-251 

and pg 256-261.




	Topic
	Key Learning Points
	Skills Developed
	Text Book Pages

	Calculations
	· Calculating relative formula masses (Mr) from relative atomic masses (Ar).

· Moles and Avogadro’s number.
· Mole calculations.

· Molar volume of a gas 24 dm3 and 24,000 cm3
· Empirical and molecular formulae.

· Water of crystallisation.

· Reacting mass calculations.

· Calculating percentage yield.

	Mathematical – Chemical calculations.

(Using ratios and finding percentages).
Result accuracy, Analysis and Evaluation.
4.17.Ex - Finding the formula of Magnesium oxide. 
Evaluation and Graph drawing.
4.19.Ex - The volume of one mole of a gas.

Planning, analysis and evaluation.
4.20.Ex - Investigating the decomposition of sodium hydrogen carbonate. 
	pg 76-85 

and pg 92-99.


SPRING TERM
	Topic
	Key Learning Points
	Skills Developed
	Text Book Pages


	The Group 7 elements
· Colours and physical states at room temp.
· Difference between hydrogen chloride gas and hydrochloric acid. Acidic in water but not in methylbenzene.

· Explaining reactivity in Group 7.

· Displacement reactions - redox reactions.

Oxygen and oxides
· % of gases present in air.
· Laboratory preparation of oxygen from H2O2
· Reactions with oxygen with metals and non-metals - acid-base character of the oxides produced.

· Laboratory preparation of carbon dioxide.
· Thermal decomposition of carbonates.
· Reactions of CO2 and SO2 with water.
· Pollutant gases - SO2 and NO2.
· Combustion of hydrogen and tests for water.
	Writing balanced chemical equations


	pg 58-67

pg 70-71

pg 203

pg 212-213 

and pg 222-225.

	


	Topic
	Key Learning Points
	Skills Developed
	Text Book Pages

	Reactivity Series and Metal Extraction
	· Reactivity series of metals

potassium, sodium, lithium, calcium, magnesium, aluminium, zinc, iron, copper, silver and gold.

· Reactions of metals with water and dilute acids.
· Displacement reactions.
· Oxidation and reduction as the addition and removal of oxygen respectively.

· Redox, oxidising agents and reducing agents.

· Rusting of iron – Conditions.
· Methods of preventing rusting - sacrificial protection.

· Extraction of iron from iron ore - Blast furnace.

· Extraction of aluminium from aluminium oxide by electrolysis.
· Ionic half-equations for the reactions at the electrodes in aluminium extraction.

· Uses of aluminium and iron, in terms of their properties. 
	Making observations and inferences.
4.31.Ex - Reactivity Series
4.34.Ex - Carbon reductions
Writing balanced chemical equations


	pg 174-180, 

pg 184-193 

and pg 196-197.


You can find a comprehensive list of what you need to learn for each topic on the self assessment end of topic check lists.
SUMMER TERM

	Topic
	Key Learning Points
	Skills Developed
	Text Book Pages

	Electrolysis
	· Conduction of compounds in terms of ions.

· Molten electrolysis.

· Solution Electrolysis.
· Ionic half-equations representing the reactions at the electrodes during electrolysis.
· Faraday calculations.
· Manufacture of sodium hydroxide and chlorine by the electrolysis of concentrated sodium chloride solution (brine) in a diaphragm cell.

· Ionic half-equations for the reactions at the electrodes in the diaphragm cell.
· Uses of sodium hydroxide and chlorine.
	Mathematical – Electrolysis calculations.

Writing balanced chemical half equations


	pg 134-139


	Topic
	Key Learning Points
	Skills Developed
	Text Book Pages

	Energetics

	· Exothermic and endothermic reactions.
· Calorimetry experiments.
· Calculating molar enthalpy changes, H, from heat energy changes.

· Energy level (profile) diagrams.

· Bond energy calculations.
	Mathematical – Energetics calculations.

Recording results, Analysis and Evaluating.
4.40.Ex – Exothermic and Endothermic Reactions

4.41.Ex – Measuring energy of Displacement

Graph drawing, Recording results, Analysis and Evaluating.
4.42.Ex – Combustion of Alcohols

4.43.W – The energetics of a neutralisation reaction.
	pg 160-165



