
Periodic table families and 

valence electrons 



Valence electron 
 Valence electrons are the electrons contained in the outermost, or 

valence, electron shell of an atom 

 

 Valence electrons are important in determining how an element 
reacts chemically with other elements: The fewer valence electrons 
an atom holds, the less stable it becomes and the more likely it is to 
react. 

 

 The reverse is also true, the more full/complete the valence shell is with 
valence electrons, the more inert an atom is and the less likely it is to 
chemically react with other chemical elements or with chemical elements of its 
own type.  

 

 This is because it takes more transfer of energy (photons) to lose or 
gain an electron from or into a shell when that shell is more 
complete/full. 



Periodic table 

 Grouping of the 

known elements 

based on their 

chemical properties. 

 

 Initially created by 

Dimitri Mendeleev 



Groups and Periods 

 Groups: Elements in the same group have the same number 

of valence electrons* 

 

 Periods: Elements in the same period have the same number 

of electron shells (orbits) 

 

 Increasing periods = increasing # of shells 



 



  



Periodic families and their 

physical/chemical properties 

 Alkali metals:  1 valence electron 

 Common ion formed +1 

 Physical properties: Soft, low 

melting, shiny metals: 

conduct heat and electricity 

 Chemical properties: React 

vigorously with acids, water, 

oxygen and halogens. The 

reaction with water generates 

hydrogen gas and a base. 

 



Periodic families and their 

physical/chemical properties 
 Alkaline earth metals:  2 valence electron 

 Common ion formed +2 

 

 Physical properties: Harder, 
higher-melting metals: conduct 
heat and electricity 

 

 Chemical properties: React 
with acids, water, oxygen and 
halogens, but not always as 
violently as alkali metals. The 
reaction with water also generates 
hydrogen gas and a base, but unlike 
the alkali metal bases, these are not 
too soluble in water, just like mud 
or “earth”, hence their name 



Periodic families and their 

physical/chemical properties 

 Halogens  7 valence electron 

 Common ion formed -1 

 

 Physical properties: Some 

are liquid, solid and gas at 

room temperature. Poor 

conductors. 

 

 Chemical properties: 

React with most metals, and 

form diatomic molecules 



Periodic families and their 

physical/chemical properties 

 Noble (inert) gases  8 valence electron 

 Common ion formed 0 

 

 Physical properties: All 
gases at room temperature. 
Poor conductors 

 

 Chemical properties: 
Generally, not chemically 
active. None of the noble 
gases are flammable 



WHAT IS PERIODICITY? 

 

 Periodicity refers to the recurring trends that are seen in the 

element properties.  

 

 



 



 



Atomic number 

 Atomic number = number of protons in the nucleus of the 

atom. Distinguishes one element from another 



Relative atomic mass 

 Relative atomic mass = mass of an atom measured by 

comparison with a reference element, carbon-12 

 

 Mass number  

 

 

 

 

 

 One atomic unit = 1.660539040(20)×10−27 Kg 



Isotopes 

 An isotope is an atom of 

an element with the same 

number of protons as 

another atom of the same 

element, but with a 

different number of 

neutrons 



Lewis Notation 

 Lewis notation is a simplified representation of the atom, in 

which only the valence electrons are illustrated. 


