
Atomic structure and the 
periodic table 

C2 Topic 1 



• Mendeleev arranged the elements in order of 
increasing atomic number 

• He arranged elements with similar properties 
into vertical columns (groups) 

• He left gaps and predicted the existence and 
properties of the missing elements  

The periodic table 



Metals and non-metals 

Non-metals 

Metals  



The structure of an atom 

• Atoms are made from three 
types of subatomic particle 

 

• The nucleus contains protons 
and neutrons 

 

• The nucleus is surrounded by 
electrons arranged in electron 

shells or energy levels 

 

• The nucleus of an atom is very 
small compared to the overall 

size of an atom 

 
nucleus 





 

 

 

 

• Every atom of a given element has the same number of 
protons in the nucleus. This number is unique to that 
element 

 

• Atoms contain equal numbers of protons and electrons. 
This means that they have no overall charge 

Subatomic particles 



= same as number of electrons 

Using the periodic table 

Protons: 
(atomic no.) -13 

 
Electrons: 

(same as no. of 
protons/atomic no.) - 13 

 
Neutrons: 

(mass no. – atomic no.) - 
27-13 = 14   



• Atomic number (proton number): is the number of protons in 
an atom 

- The elements are arranged in the Periodic Table in ascending 
order of atomic number 

 

• Mass number: is the total number of protons and neutrons in 
an atom 

 

• Relative atomic mass (Ar): is the average mass of an atom of 
an element compared to an atom od carbon-12 

Using the periodic table 





• Isotopes are different atoms of an element with the same 
number of protons and electrons but different numbers of 
neutrons 

 

• For example, two isotopes of carbon: 

 

 

 

 

 

• The existence of isotopes results in relative atomic masses not 
being whole numbers 

Isotopes 

mass number is 
different 

atomic number is 
the same 



• If the relative abundances are A% and B%, and the 
mass numbers are X and Y: 

 
• Step 1: Calculate (A x X) + (B x Y) 
• Step 2: Divide the answer from Step 1 by 100 
 
• For example, chlorine has two main isotopes: 
- 75% of the atoms of chlorine are Cl atoms with a mass number of 35 
- 25% of the atoms of chlorine are Cl atoms with a mass number of 37 

 
• Step 1: (75 x 35) + (25 x 37) = 2625 + 925 = 3550 
• Step 2: 3550 ÷ 100 = 35.5 
 

Calculating relative atomic mass 



• Electrons exist in electron shells (also called 
energy levels) 

• The arrangement of electrons in these shells is 
called the electron configuration 

• Each shell has a maximum number of 
electrons that it can hold 

• Electrons fill the shells nearest the nucleus 
first 

 

How are electrons arranged? 



How are electrons arranged? 

1st shell holds a maximum of 2 
electrons 

2nd shell holds a maximum of 8 
electrons 

3rd shell holds a maximum of 8 
electrons 

The electron configuration is 
written as 2, 8, 8 



• Electronic configurations can be worked out using atomic 
numbers 

 

• For example, the atomic number of sodium is 11. This means that 
there are 11 protons and 11 electrons. So to fill the shells: 

- 2 electrons fit in the first shell, leaving 9 to place 

- 8 electrons fit in the second shell, leaving 1 to place 

- 1 electron fits into the third shell, leaving none to place 

 

• The electron configuration for sodium is: 2, 8, 1 

Electron configuration 





Group number: shows the number of electrons in the outer shell 
Period number: shows the number of electron shells 


