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Matter is made up of atoms 

 
Scientists use models to show the relationship of protons, electrons and neutrons within atoms and ions 

 

Atom structure 

Atoms contain smaller particles, the number of these determine the type of atom. Atoms have a central nucleus, 
which contains protons (p) and neutrons (n). Electrons (e) orbit outside the nucleus, arranged in energy levels. 

 

           Atomic Structure          
 

 

An atom is the smallest neutral particle that makes up matter.   

The type of atom and the way these atoms are arranged and connected to 
each other determines the type of matter – and therefore the physical and 
chemical properties of the matter. 

 

Scientists and philosophers have 
used models to represent their 
ideas of what an atom looks like. 
As more discoveries have been 
made, the model of the atom has 
changed. 
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Atoms have equal number of protons and electrons 

 Protons are positively charged; electrons are negatively charged; neutrons have zero electrical charge.  
 Atoms have no overall charge because the number of protons = number of electrons. 
 All matter is made up of atoms. Atoms consist of protons, neutrons and electrons. 
 The charges of protons and electrons are equal and opposite. 

 

 

Each different type of element has a different number of protons in its atoms 

Positive protons bond to each other (with a special type of force) in the centre region of an atom called the 
nucleus. Each type of atom has its specific number of protons.  Neutral neutrons, in approximately the same 
number as protons, also join with the protons to form the nucleus. The positive charge of the nucleus holds the 
same number of negative electrons in position around it.   
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Atomic and Mass number 

The atomic number is unique for each element. An atom has the same number of electrons as protons. 
The atomic number of an atom is equal to the number of protons                         . 
The atomic mass (mass number) of an atom is equal to the number of protons and neutrons.                                    
Both numbers are normally found in the periodic table. 

 

 

Electron configuration  

 

 

An atom’s electron arrangement is known as its Electron configuration  

 

atom or ion number of protons Atomic number number of electrons number of neutrons Mass number
carbon (C) 6 6 6 6 12

magnesium 
(Mg)

12 12 12 12 24

fluorine (F) 9 9 9 10 19

Calculating protons, neutrons and electrons 

Number of protons:  
For an atom = atomic number 
Number of electrons: 
For an atom = atomic number 
Number of neutrons: 
For an atom = atomic mass - atomic number 
 

The electrons in an atom are arranged in a series of energy levels. 
Electrons move or ‘orbit’ around the nucleus in energy levels or 
shells. The energy levels further away from the nucleus can fit more 
electrons.  

The first energy level is filled first, followed by the second and so on 
until all the electrons (the same number of protons in an atom) have 
been used. 
Maximum numbers of electrons in each energy level are:   
 2 in the first EL (nearest the nucleus)  
 8 in the second EL   
 8 in the third EL (before the fourth shell starts to fill) 
 8+ in the fourth EL 

 

A shorthand way of describing the way electrons 
are arranged in an atom is called the electron 
configuration. The information for the number of 
electrons is found by an elements Atomic Number 
(number of electrons = number of protons in a 
neutral atom). Each EL is filled to its maximum 
capacity, starting with the lowest EL first (EL 
number 1). The EL are separated by a comma. The 
EL are filled until all the electrons are placed. 
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The Periodic Table 

Elements are arranged on the periodic table according to their atomic number. Each element has an atomic 
number, which tells us how many protons are contained inside each atom’s nucleus. This number of protons is 
matched by an equal number of electrons, which move around the nucleus. The periodic table starts with 
Hydrogen (H) Atomic number 1 and ends with elements that have over 100 protons such as Copernicium (Cn) 
Atomic number 112. Elements can be classified as metals or non-metals. A few elements are called semi-metals 
or metaloids (e.g. boron and silicon), because they show some, but not all, of the properties of metals.  

 

 

There is a relationship between the period number and the number of electron energy levels an atom has. 

In the periodic table, elements have something in common if they are in the same row. All the elements in a 
period have the same number of electron energy levels. Every element in the top row (the first period) has one 
energy level for its electrons) All of the elements in the second row (the second period) have two energy levels 
for their electrons. It goes down the periodic table like that. 

 

Groups are numbered 
vertical columns and periods 
are horizontal rows 

The columns (downwards) 
of a periodic table are called 
groups.  
The rows (across) of a 
periodic table are called 
periods.  
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1. label the diagram of the atom and complete information about sub-atomic particles. 

 

 

                                                                    2. Use the periodic table to help complete the missing information 

Element Number of 
protons 

Atomic number Number of 
electrons 

Number of 
neutrons 

Mass number 

Sodium (Na)  11   
 
 

23 

 15    
 
 

31 

  18  22 
 
 

 

Calcium (Ca) 20    
 
 

40 

 

3. Use the periodic table to complete the electron configuration of the following elements 

Element Electron Configuration Element Electron Configuration 
 

 Cl 
 

 Mg  

Ca 
 

 P  

 

           Atomic Structure                                          Review   
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4. EXTENSION Use the periodic table to complete the electron configuration of the following ions 

Element Electron Configuration Element Electron Configuration 
 

 Cl- 
 

 O2-  

Na+ 
 

 Mg2+  

 

5. Draw in the electrons, atomic and mass number, for the following elements 

 


