
Periodic Table:  Facts and 
Trends

Chemistry
Unit 5 Module 1



Module Concepts

• What names do we use to categorize 
the elements of the periodic table?

• What are the characteristic properties of
each category of elements in the 
periodic table?



Early development



Mendeleev’s early table was 
incomplete



Modern Periodic Table - 
Moseley

• Organized in order of increasing atomic 
number instead of mass

• This creates patterns – or periodic 
trends



Metals, Non-metals, Metalloids



Color your periodic table

Metals – shades of red
• Alkali metals – red*
• Alkaline Earth metals – pink*
• Transition metals – orange*
• Inner Transition metals – yellow

   Other metals - Light Green
Metalloids – Dark Green
Non-metals – shades of blue/purple
• Halogens – dark blue*
• Noble gases – purple*
• Other non-metals – light blue



Element Categories

• All of the elements on the periodic table 
fall into one of four major categories:
1. Metals (to the left of the stair-step line) are 

generally solids at room temperature, they 
are good conductors of heat and electricity 
based on their sea of electrons bonding 
model, they are generally shiny (i.e. lustrous),
ductile (can be pulled into thin wires) and 
malleable (can be pounded into thin sheets). 



Metals and Metal Alloys



Element Categories – Cont’d

2.Non-metals (to the right
of the stair-step line) can 
be solids, liquids, or gases
at room temperature.  
They are very poor 
conductors (i.e. insulators)
of heat and electricity.  
They are generally brittle if
solid, rather than being 
ductile and malleable.  
They are generally non-
lustrous.



Element Categories – Cont’d

3.Semi-metals or 
metalloids (bordering the 
stair-step line, except Al, 
which is a true metal) have 
characteristics of both 
metals and nonmetals.  
They are usually good 
semi-conductors (i.e. they 
conduct heat and electricity
only at very high or very 
low temperatures).

Germanium

Tellurium



Element Categories – Cont’d 

4. Noble gases comprise the last vertical column 
(Group 18) in the periodic table.  They are all gases
at room temperature.  They are very unreactive 
(i.e. inert) because they have full s and p orbitals 
(i.e. the stable octet, or stable duet in the case of 
helium).



• In addition, there are also several 
groups/families (i.e. vertical columns) of
the periodic table that have unique 
names and properties.



Alkali metals

• Alkali metals (first group, except 
Hydrogen).

• Only have one valence electron.
• Very reactive metals, so reactive they do 

not exist in elemental form in nature, only 
in compound form.

• React violently with water producing 
alkaline solutions (i.e. pH>7, basic!)

• http://www.youtube.com/watch?v=m55kgy
ApYrY

http://www.youtube.com/watch?v=m55kgyApYrY
http://www.youtube.com/watch?v=m55kgyApYrY


Alkaline Earth metals

• Alkaline Earth metals (second 
group).

• Have two valence electrons.
• Also react with water to produce 

alkaline (i.e. basic) solutions with 
a pH > 7, though they react much
less violently.



Alkaline Earth Elements

• So we know why they are called “alkaline” 
elements.  But why “Earth”?

• “Earth” refers to one of the Greek elements, 
one of four fundamental substances.  Earth 
elements were defined as those unreactive 
toward fire.  Compounds of group 2 are 
unreactive toward fire, such as CaCO3, a 
substance found in seashells and chalk.  



Transition Metals



Transition Metals

• Transition metals are the d block elements.
• They form a bridge between the s and p blocks of the

periodic table.
• They represent a section of the periodic table where 

the elements are “transitioning” from the left side 
(metals) to the right side (nonmetals)

• Like all metals, these elements are good conductors 
of electricity and have a high luster.  They are 
typically less reactive than alkali and alkaline earth 
metals. 

• Some are so unreactive that they exist in nature as 
free elements. 



Halogens

• Halogens (group 17).
• Contain seven valence electrons.
• Most reactive non-metals.
• Pair very nicely with alkali metals of group 1 to 

form “salts” because the elements in Group 1 
are trying to lose 1 electron to achieve a stable 
octet while those of Group 17 are trying to gain 1
electron to achieve a stable octet.  This explains 
the name “halogen” which means “salt-former”.

• Exist as diatomic elements in nature.  (F2, Cl2, 
Br2, etc.)



Noble Gases

• Noble gases (group 18).
• Contain eight valence electrons 

because they have full s and p orbitals 
– satisfy the octet rule. (He, however, 
only has 2 valence electrons.)

• In a chemical reaction, these elements
will not lose or gain electrons because 
they have already achieved stability.

• Since they are already stable, they will 
rarely react and are called inert.



Representative Elements

• The s and p blocks of the periodic table 
comprise what is known as the “main 
block” or “representative” elements.  
These are elements that gain, lose, or 
share electrons in order to achieve a 
noble gas configuration or stable octet or
duet.


