
Chemical Bonds & Reactions
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Chemical Bond

ÅA force of attraction that holds two atoms 
together

ÅInvolves the valence electrons (they determine 
the chemical characteristics of the atom!)

Valence Electrons ðthe  electrons in 
the outermost energy level of an atom
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This Lithium 
Atom has one

valence electron



Carbon

4 valence 
electrons

Oxygen

6 valence
electrons

Beryllium

2 valence 
electrons

Counting Valence Electrons

+

+
++

+
++ --

-

-

+
+

-

-

--

+

+

+
+

-

-

+
+

-

-

--

+

+

+
+

-

-

+

+

+

+

+

++

+

++

-

-

-

-

--

-

-
+



Determining the Number of Valence 
Electrons by Using the Periodic Table

*Atoms of elements in Groups 1 and 2 have the 
same number of valence electrons as their group 
number.

*Atoms of elements in Group 3 -12 do not have a 
general rule relating their valence electrons to 
their group number.  However, they typically have 
between 1 or 2 valence electrons.

*Atoms of elements in Groups 13 -18 have 10 
fewer valence electrons than their group number.  
(Exception - helium atoms have only 2 valence 
electrons , even though they are in group 18)





Valence Electrons



How Many Valence Electrons?

ÅHydrogen 

ÅLead

ÅXenon

ÅSulfur

ÅRubidium

1 Valence 
Electron

4 Valence 
Electrons

8 Valence 
Electrons

6 Valence 
Electrons

1 Valence 
Electron



The Octet Rule

ÅAtoms will combine to form compounds in 
order to reach eight electrons in their 
outer energy level.
ðAtoms with less than 4 electrons tend to lose

electrons. 

ðAtoms with more than 4 electrons tend to gain 
electrons. 

ÅBe aware that there are some exceptions!

CONSIDER EIGHT A HAPPY NUMBER FOR 
ATOMS!



The Octet Rule In Action

Notice how the sodium atom has 
one valence electron.  It is this 

electron that it will try to get rid 
of according to the Octet Rule.

Notice how this chlorine atom has 
seven valence electrons,  one away 
from eight.  It will try to gain one 
more according to the Octet Rule.
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Where do you think Chlorine finds that one electron that it needs?



Lewis Structure
(Electron Dot Diagram)

ÅA way of drawing the outer energy level 
electrons (valence) of an atom 
ÅThe symbol for the element surrounded 

by as many dots as there are valence 
electrons. 
ÅExamples

How many valence electrons do each of these atoms have?

Mg:
Magnesium

Al :
.

Aluminum

N :.

.
.

Nitrogen



Making an Electron Dot Diagram

Element òXó has 8 valence electrons

X .

X :
.

.
. X :

. .
.
. X :

. .
: . X :

. .
:. .

1 2 3

4 5 6 7

Place the rest of the dots in either a 
clockwise or counter clockwise manner around 

the symbol, with no side receiving two dots 
until each side gets one. 

If this were an atom of an element
from group 1, you would just place the

one dot on any side of the element. 



What Would the Electron Dot 
Diagram Look Like?  

H

Sr

O

Ne

How many valence
electrons does 

each atom have?

1 Valence Electron 6 Valence Electrons

8 Valence Electrons 2 Valence Electrons



Oxidation Number

ÅThe charge that an atom would have if it 
lost or gained electrons; ion charge.

ÅCan be helpful in determining which atoms 
will interact or bond with each other

ÅExample:

Mg:
Magnesium

According to electron dot diagram for Magnesium, it 
has two valence electrons.  Because Magnesium is 
òunhappyó with two, it will typically lose them.  If this 

happens it will turn into a Magnesium ion.  At this 
point it will have an oxidation number of +2. Mg

2+



What Could the Oxidation Number 
Be? 

H O

Ne Sr

+1 or - 1 because it can 
gain or lose one electron

- 2 because it will 
gain two electrons

0 because it will not
gain or lose electrons

+2 because it will 
lose two electrons



Typical Oxidation Numbers



More on Valence Electrons

Åhttps://www.youtube.com/watch?v=yADr

WdNTWEc&spfreload=10

https://www.youtube.com/watch?v=yADrWdNTWEc&spfreload=10


3 Types of Chemical Bonds

ÅIonic

ÅCovalent

ÅMetallic

What can you describe about each of these
bonds just by looking at the name?  



Which 
different 
groups or 
families

of elements will 
most-likely
interact to 

create these 
types

of bonds?

IONIC BONDS
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Å The force of attraction between oppositely charged ions .
Å Occurs after a loss or gain of electrons
Å Usually form between atoms of metals and atoms of non -

metals
Å Resulting compounds have a name that usually ends in ðide

Example - Sodium Chloride (NaCl)

Cl Na1- 1+
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http://www.visionlearning.com/library/flash_viewer.php?oid=1349&mid=55


Their opposite charges 
attract each other!



Writing Ionic Compounds

ÅWrite the symbol for the positive ion 
first.

ÅWrite the symbol for the negative ion 
next.

ÅAssign subscripts to make the compound 
neutr al.



An Easy Trické



Practice Ionic Compounds

ÅZinc chloride

ÅBeryllium oxide

ÅPotassium chloride

ÅBarium oxide



Variable Charge Ions

ÅSome atoms may lose or gain different 
numbers of electrons.

ÅCalled òvariable chargeó.



Polyatomic Ions

ÅWhen 2 or more 
atoms are bound 
together and act 
like a SINGLE ion!

ÅCommon one is the 
Hydroxide Ion:

OH -



Practice Ionic Compounds

ÅMagnesium hydroxide

ÅSodium hydroxide

ÅTin (II) fluoride

ÅIron (II) sulfate

ÅNaCl

ÅMgO

ÅNH 4F

ÅK2CO3


