First Year Scheme of Work
The teaching syllabus incorporates the recommendations of the National Curriculum and is operative as of September 2003. It is pitched at Key Stage 3 level but includes some material at higher levels. Chemistry is studied for one double period a week. Emphasis should be placed in the first year on building confidence and good habits of work. There is a need to actively promote literacy, numeracy and good presentation when teaching Chemistry.

At the end of the first year students should be able to :-

· Handle apparatus confidently and safely.

· Write a report on an experiment in a suitable format using labelled diagrams.

· Know that heating and cooling materials can cause them to undergo a change of state or change permanently.

· Classify materials as solids, liquids or gases and understand the physical differences between them in simple particle terms.

· Separate and purify the components of mixtures using physical processes.

· Classify aqueous solutions as acidic, alkaline or neutral using indicators.

· Understand how fossil fuels were formed.

TOPIC 1.1
SAFETY IN THE LABORATORY
This opening topic is designed to introduce students to a Chemistry laboratory and establish safe working practices. Safety is an integral part of the curriculum throughout the school life of all students. Remember that many first year students will have only limited experience of laboratory work. The rules of laboratory practice and the standards of behaviour expected should be laid out to the class.

A variety of resources are available :-
a) Laboratory rules. A copy of these must be issued to all students and discussed with them.

b) Spot the hazard.

c) Safety crossword.

d) Hazard warning symbols.

e) Safety and using the Bunsen burner.

f) Safety and heating substances.

Topic 1.1 test to follow

TOPIC 1.2 
HEATING SUBSTANCES
During this topic students will learn how to use apparatus correctly. It gives them the opportunity to develop some of the basic skills of practical work.

· To use a range of apparatus safely and with skill.

· To make observations and measurements.

· To record results clearly and appropriately.

· To plot line graphs.

· To recognise and draw diagrams of simple chemical apparatus.

In addition to this, students will become aware of the effect of heating materials and how this illustrates the nature of physical and chemical changes. They should also appreciate that mass changes occur in chemical reactions.

Possible experiments include :-
a) Heating curve for water.

b) Observing the changes occuring when different substances are heated. (e.g ZnO, CuSO4 , CoCl2 ,Cu, CuCO3 , Mg, S, I2 )

c) Heating Copper Sulphate and testing for water.

d) Changes in mass during combustion reactions. 

Topic 1.2 test to follow

TOPIC 3
SEPARATION TECHNIQUES
In this topic students learn how to separate and purify the components of mixtures by :-

· Dissolving

· Decanting

· Centrifuging

· Filtration

· Evaporation

· Crystallisation

· Distillation

· Fractional Distillation

· Chromatography

They should be able to understand the properties of mixtures which enable them to be separated by each of these methods.

The industrial importance of separation techniques should be highlighted by the fractional distillation of crude oil. The many hydrocarbons in crude oil may be separated into fractions, each of which contain molecules with a similar number of carbon atoms, by evaporating the oil and allowing it to condense at a number of different temperatures.

Possible experiments include :-
a) Separating salt from sand.

b) Separating salt from rocksalt.

c) Purifying water by distillation.

d) Fractional distillation of a mixture of water and ethanol.

e) Separating the dyes in ink or food colouring by chromatography.

f) Separating oil and water using a separating funnel.

g) Separating ammonium chloride and sodium chloride by sublimation.

Topic 1.3 test to follow.

TOPIC 1.4 
ACIDS AND ALKALIS
At the end of this topic students should know the following :-

· When a substance dissolves in water it forms an aqueous solution which may be acidic, alkaline or neutral.

· Water itself is neutral.

· Indicators can be used to show whether a solution is acidic, alkaline or neutral by the way their colours change.

· The pH scale is used to show how acidic or alkaline a solution is.

· An acid reacts with an alkali to produce salt and water. This reaction is called neutralisation.

· The reaction can be summarised as    acid + alkali --------> salt + water

· The particular salt produced in any reaction between an acid and an alkali depends on the metal in the alkali and the acid used. Neutralising hydochloric acid produces chlorides, neutralising nitric acid produces nitrates and neutralising sulphuric acid produces sulphates.

· When an acid reacts with a metal, a gas called hydrogen is produced. A simple test for hydrogen is that when a test tube of hydrogen is held to a flame the hydrogen burns in air with a squeaky pop.

· When an acid reacts with a metal carbonate a gas called carbon dioxide is produced. A simple test for carbon dioxide is that it turns limewater milky.

Possible experiments include :-

a) Investigating the colours of some indicators e.g litmus, methyl orange and phenolphthalein.

b) Using universal indicator to find pH numbers.

c) Investigating neutralisation reactions.

d) Reacting acids with metals.

e) Reacting acids with carbonates.

f) Making an indicator.

Topic 1.4 test to follow

TOPIC 5
STATES OF MATTER
At the end of this topic students should know the following :-

· Solids have a definite shape.

· Liquids can be poured and as they fill up a container they take its shape. Both solids and liquids take up a definite amount of shape. (they have a fixed volume)

· Gases will not stay in an open container ; they spread out into all the space that is available to them and will mix completely with any other gas(es) in the same space.

· Gases can be squeezed into a smaller space. (they are compressible)

· The different properties of solids, liquids and gases can be explained by imagining that everything is made up of very small particles.

· The particles in a solid are very close together. This is why solids have a definite volume. The particles cannot move from place to place; the only way they can move is to vibrate about a fixed place. This is why solids have a definite shape.

· The particles of a liquid are also close together. This is why liquids have a definite volume. The particles can move around each other. This is why a liquid can be poured and why it takes the shape of a container as it is filed.

· The particles of a gas are well spread out. This is why gases are very light compared with a similar volume of a solid or liquid, and can be squeezed into a smaller space.

· When the particles of a substance gain or lose energy, the substance may change state.

· If energy is supplied to a solid, its particles vibrate more violently; they may separate from each other and become free to move. This is melting. The temperature at which the solid melts is called its melting point.

· Heating a liquid makes its particles move around more quickly. Particles which have enough energy may overcome attractive forces and escape from the liquid and become a gas. This is evaporation. When the temperature is higher, more particles have enough energy to escape so evaporation is faster. If the temperature is high enough, a liquid will boil. The temperature at which a liquid boils is called its boiling point.

· The particles of a gas move around very quickly in all directions. This is why gases spread out (diffuse) and mix completely with each other.

· As liquid particles move about, they may separate the particles of an added solute from each other. This is dissolving.

Possible experiments include :-

a) Diffusion of bromine.

b) Diffusion of ammonia/hydrogen chloride through air.

c) Diffusion of potassium manganate(VII) in water.

d) Evaporation of ethoxyethane

Topic 1.5 test to follow.

TOPIC 6 
FOSSIL FUELS

Students should be aware that :-

a) Crude oil is obtained from the earth’s crust. It was formed from the remains of organisms which lived millions of years ago. It is a fossil fuel.

b) The fossil fuels coal, oil and natural gas have resulted from the action of heat and pressure over millions of years, in the absence of air, on materials from animals and plants (organic material) which has been covered by layers of sedimentary rock.

c) Oil and gas are less dense than water and so rise to the top of the porous layers. They may then become trapped below a layer of non-porous rock. Trapped oil or gas can be obtained by drilling down through the non-porous layer of rock.

d) Crude oil is a mixture of a very large number of compounds, which may be separated into fractions, each of which contain molecules with a similar number of carbon atoms, by evaporating the oil and allowing it to condense at a number of different temperatures. This process is called fractional distillation.

This topic, if time allows, may be used to produce posters for display.

Topic 1.6 test need not be used because of the end of year examination.

