
 

 
 

THE ATOM: THE BASIC BUILDING BLOCK OF MATTER                         

12 FEBRUARY 2013 

Lesson Description 
In this lesson we: 

 Recognise that all matter is made up of atoms 

 Consider atomic theory as the foundation for understanding the interactions and changes in 

matter. 

 Discuss isotopes 

 Draw electron configurations 

 Find the colour of characteristic cations through flame tests 

Key Concepts 

Atomic Model:  
Various models of how atoms are structured have developed over time.  

Greeks used the word “atom” which means indivisible. 

Note the work of Dalton, Thomson, Rutherford, Bohr and Chadwick.  

Current understanding is that atoms are made up of a positively charged nucleus in the centre 

surrounded by negatively charged electrons which move in orbitals or regions of space. 

Atomic Number and Atomic Mass Number 

Atomic number (Z)   

The number of protons in an atom 

The chemical properties of an element relate strongly to the number of protons. 

Atomic mass (A)   

The mass of an atom depends on the number of nucleons. 

Protons + neutrons 

Standard notation  shows the chemical symbol, the atomic mass number and the atomic 

number of an element as follows: 

 



 

 
 

19 

9 

35 37 

17 17 

 

Example  F 

 

Atomic number   Z = 9   protons 

Mass number   A = 19.   Protons + neutrons 

Neutrons   N = A − Z = 10.  (difference) 

 

Note: Periodic Tables often display the information differently – watch out! Follow the key or legend.  

Terminology 

Atom:  Neutral 

  Number of electrons = Number of protons  Overall charges balance. 

Ion:  Charged particle  

Positive Charge  more protons than electrons  (electrons given away) 

Negative Charge more electrons than protons  (electrons gained) 

 

Isotopes 
Isotopes of an element contain the same number of protons (Z), but a different number of neutrons 

i.e. different atomic mass (A). 

Example:  Chlorine atoms may be   Cl or Cl 

 

  



 

 
 

Electron Arrangement 
Electrons are found in energy levels, moving in regions of space that are called orbitals surrounding 

the nucleus. 

Various ways to represent electron configuration: 
 Concentric circle model 

 Lewis diagram 

 Aufbau diagram 

Consider the concentric circle model:  

Circles represent energy levels, electrons found in each level. 

First:  2 electrons 

Second: 8 electrons 

Third:  8 electrons 

Valence Electrons: 
Electrons in the outermost energy level 

Core Electrons: 
Electrons in the inner energy levels 

Demonstration:  
To determine what colour a metal cation will cause a flame to be. 

Dip a clean glass rod in ionic solutions provided. 

Wave the glass rod through the flame of the Bunsen burner. 

Record your observations in a table. 

 

Table 1: Flame tests 

Cation (positive ion) Symbolic form Flame colour 

Sodium ion  Na
+
  

Copper ion Cu
2+

  

Calcium ion Ca
+
  

Potassium ion K
+
  

20.2 

10 
Ne 



 

 
 

Questions 

Question 1 

For each of the following, complete the table indicating the number of protons, electrons and neutrons 

in each substance. 

Substance Number of protons Number of electrons Number of neutrons 

Carbon atom    

Sodium ion Na 
+
    

Bromine ion  Br 
-
    

 

 


