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Learning objectives

· State the distinguishing properties of solids, liquids and gases.
· Describe qualitatively the molecular structure of solids, liquids and gases in terms of the arrangement, separation, and motion of the molecules.
· Extended  Relate the properties of solids, liquids and gases to the forces and distances between the molecules and to the motion of the molecules.
· Describe qualitatively the pressure of a gas and the temperature of a gas, liquid or solid in terms of the motion of its particles.

Learning outcomes

· Be able to describe the distinguishing properties of solids, liquids and gases.
· Be able to describe qualitatively the molecular structure of solids, liquids and gases in terms of the arrangement, separation, and motion of the molecules.
· Be able to describe qualitatively the pressure of a gas and the temperature of a gas, liquid or solid in terms of the motion of its particles.
· Extended  Be able to describe how the properties of solids, liquids and gases are related to the forces and distances between the molecules and to the motion of the molecules.

Common misconceptions

Students often find it difficult to accept a model of a gas that consists of mostly empty space. They intuitively prefer a model in which the particles expand to fill the space available to a model in which the particles are free to move apart to fit the space available. Also, students often assume that particles in liquids and gases vibrate instead of moving around in random directions.

Resources

Student Book pages 110–114
Files found at www.collins.co.uk: P3_1a_Tech_notes

Approach

Introduce the activity
Ask students to name the three states of matter. Issue students with a large plastic bag and about six small polystyrene balls to place inside. Tell them to suck the air out of the bag using a hand pump or small vacuum cleaner, so that the balls are jammed together and cannot move, modelling a solid. Letting a little air in should allow the balls to stay close but slide past each other, modelling a liquid. Then get them to blow lots of air into the bag (using a balloon pump, if preferred), hold the end shut and shake it around so that the balls model a gas.
SAFETY INFORMATION: Students should not suck the air out of the bag using their mouths – the small polystyrene balls could be accidentally swallowed.
Develop the activity
Discuss the ‘States of matter’ section on pages 111–112 of the Student Book. Take every opportunity at this stage to ensure that students have a clear mental image of particles in the three states of matter. Be particularly careful to ensure that their picture of a gas is correct (not simply empty space; particles do not expand).
Get the whole class to act out the effect of heating a solid until it becomes a gas. Use this role play to develop the kinetic theory model, with an emphasis on how the arrangement of particles can account for the different large-scale properties of matter.
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Extended  Discuss the idea of using bond strengths to explain the existence of all three different states of matter at room temperature and to explain changes of state. It can be useful for students to work with a partner to discuss ideas.
Students need to realise that kinetic theory is a scientific model. It therefore has to be able to account for all observed properties of matter, not just some. Students’ answers to the questions need to clearly distinguish between an observation and its explanation with the model.
Finish the activity
Discuss the questions on page 112 of the Student Book. Show students flash cards of various drawings representing the arrangement of particles in solids, liquids and gases. Ask them to say which state of matter each card represents and to explain how the state can be changed.
