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UNIT 3: THE ATOMIC STRUCTURE OF MATTER. 

 

 

 

1.- BRAIN STORMING 

 

 

Lesson summary

Vocabulary Grammar

atom.

Subatomic
particles.

Radioactivity

Adjetives.

Present simple.

Passive voice

Content 
Objetives

The lesson aims to help
students:

To learn that material are
made of atoms and
molecules.

To know what type of
subatomic particles exist.

To learn concepts like
isotope anion or cation.

What is an atom?

Can you split and atom up?

Do you know any subatomic particle?

I think...

In my opinion...

Firstly...

Secondly...

Finally...

To sum up...
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Work in pairs.  

a) What is an atom? 

b) Try to draw an atom. 

 

READING. The evolution of atomic models. 

 

 Dalton´s hypothesis. 

Between 1803 and 1808, the English scientist J. Dalton, proposed his ideas 

about the composition of matter. To do so, he used an idea from Classical 

Greece: the atom. 

a) Matter is formed of tiny particles called atoms. 

b) Atoms of a given chemical element (such as chlorine) share identical 

mass and properties and are different to atoms of any other chemical 

element (such as sodium). 

c) The atoms of different elements combine to form compounds; for 

example, two hydrogen (H) atoms join with one oxygen (O) atom to form 

a molecule of water (H2O). 

d) In a chemical reaction, atoms of different elements reorder to form new 

compounds. 

During the first years of the 20th century, researchers proposed atomic models. 

Each offered new information discovered in different experiments. Later, our 

knowledge of the atom improved until today´s model, which is much more 

complex. 

 The Thomson model. 

The atom is formed by a solid body with a 

positive charge, to which electrons of 

negative charge are encrusted. Together 

they have neutral charge. 

 The Rutherford model. 

Rutherford did the next experiment: a stream of alpha particles was directed 

at a thin foil of gold atoms and a detector arranged to surround the sample 

except for a small hole for entry of the particles. 
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The positive charge of the atom is concentrated in the nucleus. Electrons orbit 

around the nucleus like planets around the Sun. Most of the atom is empty. 

 The Bohr model. 

Based on the Rutherford model, with one fundamental modification: the 

electrons are in specific orbits, called stationary orbits, where they are stable. 

 

VOCABULARY 

 
Charge 
Chemical reaction 
Chorine 
Combine to 
Complex 
Compound 
Electrons 
Empty 
Hydrogen 
 

 
Improve 
Model 
Molecule 
Oxygen 
Sodium 
Stationary orbit 
Stable 
Research 
Tiny 
 

 
 
ACTIVITIES: 

1.- List the differences between the Thomson and Rutherford models and 

between Rutherford and Bohr models, by completing the sentences. 

The___________ model assumes that the atom is solid, while the Rutherford 

model states that it is fundamental____________ space. 

The _________ charge of the atom, according to Thomson, is all over the atom, 

while in the Rutherford model it is concentrated in one place, called 

the_____________. 
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In the Rutherford model, the __________ orbit anywhere while in the Bohr 

model those are ___________ orbits, where the electron is ______________. 

2.- According to Dalton: 

a) What´s an element? 

b) What´s a compound? 

c) What´s an atom? 

3.- Dalton was the first chemist to assing symbols to elements and compounds. 

This table contains some of them. Use 

these symbols to draw the following 

formulas: 

a) Methane (CH4). 

b) Alcohol (C2H6O). 

c) Soda (NaOH). 

 

READING. Subatomic particles. 

 

We know that atoms are formed of three classes of particles: protons, neutrons, 

and electrons. Let´s examine their properties. 

Electrons are found in the shell of the atom. It has got a negative charge and a 

negligible mass. 

Protons are found in the nucleus of the atom. It has got positive charge. 

Neutrons are found in the nucleus of the atom. It hasn´t got electric charge. 

We define A, the atomic mass, as the sum of the number of protons and 

neutrons. 

We define Z, the atomic number, as the number of protons. 

We call atoms that have the same number of protons but different numbers of 

neutrons isotopes. In those cases, the atomic number (Z) is the same but they 

have different atomic masses (A). 

 The shell of atoms and ions. 

Electrons fill the shell of an atom in energy levels. Not all the energy levels can 

hold the same number of electrons. 
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Electrons fill an atom´s shell in 

layers: 

The K layer fits 2 electrons. 

The L layer fits 8 electrons.  

The M layer fits 18 electrons. 

The N layer fits 38 electrons. 

If a neutral atom loses electrons, it 

will have a positive charge and be called cation. 

If a neutral atom gains electrons, it will have a negative charge and be called an 

anion 

 

 

ACTIVITIES 

1.- Indicate which of the following statements are true and which are false. 

Correct the false ones. 

a) If an atom is neutral, that is, its total charge is zero, its number of protons is 

equal to its number of neutrons. 

b) If an atom is neutral, that is, its total charge is zero, its number of protons is 

equal to its number of electrons. 

c) We can find electrons in the nucleus of an atom. 

d) The mass of an electron is more than that of a neutron. 

2.- Copy and complete the table assuming that the atoms are neutral. Use the 

example in the first row to help you. 

Number of 
protons 

Number of 
neutrons 

Number of 
electrons 

Z A 

4 3 4 4 7 
6 6 6   
2 2    
8  8  17 
8 8    
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3.- Draw the electrons in the shells of these neutral atoms using the information 

in the boxes. 

. 

 

 

 

LISTENING. (The atom structure). 

 

https://www.youtube.com/watch?v=cpBb2bgFO6I 

 

1.- Can you explain the atom structure? 

2.- Can you explain the relationship about the mass of subatomic particles? 

3.- What do you know about the charge of an atom? 

 

                                               

 

 

 

 

 

    http://fisquimed.wordpress.com 
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