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1.1 How do we know about atoms?
Specification references: Elements of life (g) (i) (q) (w)
Aims

In this activity you will learn how some of our ideas about atomic structure have developed.

This activity will enable you to:

· understand and recall the evidence for the structure of atoms.

Background

No one yet has been able to look inside atoms to see what they are really like. The typical picture of an atom we have in our minds is neither ‘the truth’ nor ‘the right answer’ – it is a good working model which helps to explain many phenomena.

Much evidence has been gathered to support the current model of an atom. The model may change as more evidence comes to light, and it is very likely to become more detailed.

We can sometimes explain things using only a simplified model of the atom. Thinking of atoms as tiny spheres is sufficient to explain the states of matter (the properties of solids, liquids and gases) – but this model is not detailed enough to explain why metals tend to react with non-metals. Models can be simple or elaborate, depending on the job they need to do. Keep this in mind as your ideas and understanding of chemistry develop.

What you do

How has the current model of the atom developed? Many scientists contributed to the sequence of gathering knowledge about the atom, but some made particularly important discoveries – they include:

· Joseph J. Thomson (key discovery 1897–1899)

· Hans Geiger, Ernest Marsden and Ernest Rutherford (key discovery 1909)

· Henry Moseley (key discovery 1913)

· James Chadwick (key discovery 1932).

1
You are going to research the contribution of one of these scientists and share what you have found with the rest of the class. (Note that Geiger, Marsden and Rutherford represent one choice.)

2 
Alternatively, you could research the evidence for electron shells that comes from ionisation energies and from atomic emission spectra.

3
Prepare a series of PowerPoint slides on the topic you have chosen. Your presentation should cover the following points:

· when the work you will describe was carried out

· what the scientists did

· what they found out

· what conclusions they drew from their results.



Use suitable textbooks, magazine articles or the Internet to help you to find the information you need. You will need to consider what information and images to include and what to leave out.

4
You should deliver their presentations to the rest of the class – make sure the reports are presented in chronological order.

5
At the end of the activity everyone in the class will need notes on your presentations – prepare hand-outs of your presentations.

Questions

Use the notes on your hand-outs as well as the notes you make during the presentations from other students to answer the questions. 

1
What were atoms like, according to John Dalton?

2
Why did this view of atoms have to be modified as a result of the discovery by J.J. Thomson? 

3
What evidence persuaded Geiger–Marsden that atoms have a small, dense, positive nucleus?

4
Which particle, from the work of Henry Moseley, was suggested to be a key characteristic of atoms that determines which element it is? 

5
Which particle did James Chadwick find evidence for?
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