Year 9 Science

Chemical reactions

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

	
	The assumptions of kinetic theory


	The properties of solids, liquids and gases will have been covered in year 7. It may be worth recapping briefly..

Establish that everything is made up of particles and that they are constantly in motion. 


	For weak students, an Investigation into the behaviour of jelly at different temperatures may be appropriate 

Students can observe Brownian motion in a smoke cell.
	

	
	Expanding solids, liquids and gases
	Questions on the bimetallic strip / fire alarm.


	Heat a solid, liquid and gas (such as a taught metal wire, a test tube of coloured water with a glass tube sticking from the top and a flask of air with a glass tube inverted into a beaker of water) to observe and then explain expansion in terms of particles

Other demos which are appropriate here are:

1. Bimetallic strip

2. Ball and hoop

3. Breaking bar


	

	
	Explaining phenomena with particles
	Observe a number of phenomena (such as diffusion of permanganate or ammonia, heating a metal rod with paperclips on petroleum jelly, ammonia and HCl in a thick glass tube, etc.) and explain them using the particle model.


	
	

	
	Introduction to grouping elements


	First, define ‘element’ ‘compound and ‘mixture’ and then have the students use a list of properties of elements to make ‘element data cards’ and group them together according to property. This activity will take most of a lesson.

Discuss the groupings briefly and show that alternate arrangements are possible.


	
	

	
	The periodic table, Introduction to atomic structure
	Using the groupings of elements from last lesson, introduce the periodic table as a list of all elements known, grouped together. Highlight the main features of the PT and have students label and colour their own copy. 

Using a review of kinetic theory, remind the class that everything is made of particles, and use the textbook to introduce atoms as the particles constituting elements. Draw and label the main features of an atom. Introduce the RAM and AN as shown on the PT. Able students can use RAM and AN to draw diagrams of atoms and write their electronic configurations

Homework.

Research an element and make a poster on the properties of one element for a large ‘class’ periodic table 


	
	

	
	Elements, mixtures and compounds
	This lesson is to show students the difference between a compound and a mixture. 

Homework

Write up the practical using the word equation as a summary

Web: there are two schoolsnet lessons on elements and compounds with associated worksheets for students to complete.


	They can watch / do the classic Fe and S practical / demo. 

Use models to make a representation of the reaction and write the word equation on the board. Emphasise that a new product is made and that this is one property of all chemical reactions. The term molecules can be introduced at this stage.
	

	
	Separating mixtures using physical properties


	As an introduction to separation techniques, review the properties of elements, mixtures and compounds. 


	Give the students some properties (magnetic, solubility, reactivity with acid) of iron, sulphur and sand and be challenged to separate a mixture of these three things.


	

	
	Other separation techniques
	Homework:

Research the centrifuge and its uses 
	A number of other separation techniques should be demonstrated or tried out by students:

1. Carry out paper chromatography on felt tip pen ink using a circular chromatograph.

2. Watch a demo of the separation of alcohol and water using fractional distillation – burn the alcohol on cotton wool.

3. Watch a demo of separation of immiscible liquids using a separating funnel


	

	
	Differences between chemical and physical changes, Properties of chemical reactions, Chemical symbols and writing chemical equations


	Start off by defining a chemical change as a one-way process and a physical change as a reversible process.

List the things which all chemical changes have in common (irreversible, energy given out, new substance made) 


	The class can watch demos of or carry out a number of processes (e.g. lighting a match, lighting a candle wick, tearing paper, reacting Mg with acid, heating hydrated copper (II) sulphate, cutting Mg ribbon, heating Mg ribbon, heating Fe filings, heating a spatula of a copper (II) salt, melting ice, boiling water, heating copper (II) carbonate, mixing lead nitrate and potassium iodide or some other precipitation reaction, putting some copper wire into silver nitrate solution, burning sulphur in oxygen) and decide whether each is a physical or chemical change (they can fill in a table) to determine whether they are chemical or physical changes.
	

	
	Conservation of mass
	Come up with a generalisation that mass is conserved in chemical reactions. 

Write word equations for all the reactions


	Students can carry out a number of simple reactions not involving gas evolution (e.g. precipitation reactions like the formation of copper hydroxide, iron hydroxide, lead iodide, barium sulphate, silver chloride etc.) and compare the mass before and after reaction.


	

	
	Conservation of mass
	Write word equations for all the reactions
	Students can carry out simple reactions involving gas evolution or combination (e.g. burning Mg, heating copper (II) carbonate, heating copper sulphate or cobalt chloride, reacting acid with Mg) and explain the reason for the change in mass.


	

	
	Energy changes in reactions
	Write word equations for all the reactions
	Students measure the temperate change for a number of endo- and exothermic reactions (see the sheet IB/SLEnergetics/1 for some examples) and come up with the conclusion that energy changes are involved with chemical reactions. The terms exothermic and endothermic can be introduced.
	

	
	Reactions of acids, Making salts, Making fertilisers


	The basic properties of acids have been covered in year 8. A review will be helpful. The important thing here is to emphasise the meaning of neutralisation and then to use it for making salts. 

Homework:

Research the uses of ammonium sulphate (as a fertiliser) or 

Research the importance of fertilisers in modern farming.


	Students start off simply by making ammonium sulphate using neutralisation (ammonium hydroxide + sulphuric acid), testing the pH of the acid with a glass rod and UI paper as ammonia is added until pH7 is reached. The mixture is then evaporated slowly until crystals start to form and then left to stand overnight.

Students make salts using the three methods of soluble salt preparation (e.g. Mg + acid, MgO + acid, MgCO3 + acid, CuO + acid, Zn + acid)
	

	
	The effect of heat (burning, melting or decomposing)


	 
	Students are given a number of substances to heat (such as ice, wax, paper, water, sulphur, sugar, wood, copper (II) carbonate, copper metal, magnesium, lead) and describe the changes which take place on heating. They are then asked to categorise the changes into groups, and should be able to come up with ‘burn, melt or chemical change.’

Students can watch the ‘volcano reaction’ (ammonium dichromate) – needs to be done in a fume cupboard since the fumes are carcinogenic.
	

	
	Making oxides, Decomposing carbonates, Making quicklime and limewater
	This lesson reinforces the last one and draws out different kinds of chemical process. 


	Demo the action of heat on copper (II) carbonate, testing the gas with limewater. Write the chemical equation and introduce the term thermal decomposition. Then Heat copper in air to observe the formation of copper oxide, write the equation and introduce the term oxidation.

Students can then heat calcium carbonate to make CaO and then dissolve it in water to make Ca(OH)2, which they should test for alkalinity.


	

	
	Reactions of metals, Reactivity series


	
	Students react a limited number of metals with water, acid and air to come up with a reactivity list. They can also watch a demo of the reactions of Li, Na and K with water.


	

	
	Displacement, Extracting metals from ores
	Homework:

Draw and label a diagram of the blast furnace


	Carry out a number of displacement reactions and try to explain the reactions they have seen. Write chemical reactions for all the experiments.

They can then watch a demo of lead oxide and carbon being heated strongly and the hot mixture being poured into cold water. They should explain the reason for the formation of lead. Write the chemical equation for the process and use this as an introduction to the blast furnace.


	

	
	Corrosion and rusting
	Research methods of preventing corrosion, such as galvanising, sacrificial protection, painting etc.


	Set up an experiment to study the conditions which affect rusting


	

	
	Fermentation 


	
	Students set up a fermentation experiment to make alcohol. They can use fruit or just sugar.


	

	
	The effect of electricity on chemicals


	 
	Students test a number of substances, including aqueous and non-aqueous solutions to test for conductivity and come up with a general rule.

They can pass an electric current through a solution of copper sulphate using inert (carbon) electrodes and observe the electrode products. The conclusion here is simply that an electric current can produce a chemical change


	

	
	Useful products from electrochemistry
	Homework.

Research the uses of electrochemistry in industry (e.g. electrolysis of brine, extraction of aluminium, galvanising)


	Demo of the electrolysis of acidified water to produce hydrogen and oxygen. The conclusion here is that electrolysis can be used to produce useful products from materials.

Students can then try an electroplating experiment – use nickel as the anode and nickel sulphate as the electrolyte. Pendants and other jewellery can be made.


	

	
	Making electricity from chemical reactions, Batteries
	
	Demo a galvanic cell such as the Danielle cell, and conclude that chemical reactions can make electricity, and that batteries are such cells.

Students can try to make an electric current from a lemon or from two strips of metal dipped into hydrochloric acid.


	

	
	Rates of reaction (3 lessons)


	
	Investigate the factors which affect rate of reaction for a reaction such as that between sodium thiosulphate and hydrochloric acid. Students can change temperature or concentration.
	


