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 Atoms, Elements and Compounds  Atoms  Metals and Non-metals 

Everything is made of atoms. They are small particles and cannot be seen 
directly.  
John Dalton was the first modern scientist to try to explain atoms. 
According to the Dalton model: 

• All matter is made of atoms
• There are different types of atom
• Each element contains a different type of atom
• Atoms are solid spheres and the smallest type of matter

Elements: 
An element is a substance which contains only one type of atom

Each element only has one type of atom. 
There are currently 118 different elements (some natural elements and 
some manufactured). 

Compounds: 
A compound is formed when 2 or more different atoms are chemically 
bonded to each other.  

This is a diagram of sodium chloride showing the different 
elements bonded together.  

Ideas about atoms developed over time. 
Scientists made observations and carried out experiments and 
proposed models. 

Atoms were found to be made of smaller particles called 
protons, electrons, and neutrons. Protons and neutrons are 
found in the centre of the atom. This is called the nucleus of 
the atom. The electrons go around the nucleus in orbits. 
These ‘orbits’ are called energy levels or electron shells.  

Different 
atoms 
have 
different 
numbers 
of 
protons, 
neutrons 
and 
electrons. 
You can 
say how 

many by using the Periodic Table. The atomic (proton) 
number tells you the number of protons, the number of 
electrons will be the same. The relative atomic mass tells you 
the protons and neutrons added together. If you take the 
atomic number away from the relative atomic mass then you 
can get the number of neutrons. 
Elements have different chemical reactions according to the 
number of electrons and energy levels they have. 

Most elements are metals. Metals and non-
metals have specific properties. 

Metals 
Good conducters of electricity & heat 
Strong and tough 
Shiny when polished 
Sonorous 
Malleable 
Ductile 
High melting and boiling point 
High density 
Can form alloys 
Some are magnetic 

Non-metals 
Poor conducters of electricity & heat 
Not strong or hard-wearing 
Dull 
Brittle 
Low melting and boiling point 
Low density 
Non-magnetic 

There are exceptions to these properties and 
they apply to most metals and non-metals.  

Copper            Magnesium           Sodium              Hydrogen                Oxygen 
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 Compounds  Chemical Reactions 

When two or more atoms react they form chemical compounds. The atoms are held 
together by chemical bonds.  

The new compounds produced have different properties to the elements they are made 
from. 
An example of this is the reaction of iron and sulfur. 
Word equation:   iron + sulfur   →  iron sulphide 

Symbol equation: Fe(s)  + S(s)     →   FeS(s)          

Particle diagram:            + →

The iron is magnetic but the iron sulfide is not magnetic. 

Naming Compounds 
Rule 1: When two different elements (a metal and a non-metal) combine the ending is 
usually “something -ide”.  
For example: Sodium and chlorine give sodium chlorIDE 

Magnesium and oxygen give magnesium oxIDE 
Potassium and sulfur give potassium sulfIDE 

Rule 2: When three or more different elements combine – and one of them is oxygen – 
then ending will usually be “something -ate” 
For example: Calcium, carbon and oxygen give calcium carbonATE 

Zinc, sulfur and oxygen give zinc sulfATE 

You can have chemical or physical reactions. 

Chemical Reactions: 
see gases given off- hear fizzing and see bubbles 
colour changes 
precipitates(solids) forming 
temperature changes  

Physical Reactions: 
Melting- when a substance to changes from a solid to a liquid 
Evaporating- when a substance changes from a liquid to a gas 
Condensing- when a substance changes from a gas to a liquid 
Freezing- when a substance changes from a liquid to a solid 
Sublimation- when a solid changes to a gas with no liquid phase. 

During chemical reactions the bonds are broken and made as the reactants change 
into the products. 
The mass is conserved as the total number of atoms is the same at the end and the 
start of the reaction.  

When writing out chemical reactions we use a chemical equation. In these the 
reactants go on the left hand side of an arrow and the products go on the right 
hand side of the arrow.  
Word equations are important because they allow us to explain the changes that 
occur in a chemical reaction without using long sentences.  
For example, when iron metal filings are heated strongly with yellow powder and 
sulfur the reactants glow bright red. The chemical reaction produces a black solid 
compound called iron sulfide. 

The word equation is: 
iron + sulfur  iron sulfide 




