


 They are trying to get their number 
of valence electrons to either 0 or 
8. 
 Group 1: 1 valence electron 
 Group 2: 2 valence electrons 
 Group 13: 3 valence electrons 
 Group 14: 4 valence electrons 
 Group 15: 5 valence electrons 
 Group 16: 6 valence electrons 
 Group 17: 7 valence electrons 
 Group 18: 8 valence electrons (except for 

helium, which has 2) 

 
 Octet Rule: Chemical compounds 

tend to form so that each atom, by 
gaining, losing, or sharing 
electrons, has an octet of electrons 
in its highest energy level. 

 
 Often times we represent atoms 

and their electrons with Lewis Dot 
Structures. 



 A visual representation of the 
valence electrons of the atom. 
 The inner electrons and the nuclei 

are represented by the elements 
symbol. 
 The dots representing the 

electrons are arranged 
symmetrically around the symbol. 
 Chemical bonds are formed 

between atoms using the unpaired 
valence electrons. 



 

We can also do electron dot diagrams for ions!! 





 There are three types of bonding 
 Metal + Nonmetal = ionic bonding 
 Nonmetal + Nonmetal= covalent 

bonding 
 Metal + Metal = metallic bonding 



 Ionic bonding is between a metal 
and a nonmetal. 

 
 The metal gives up its electrons to 

the nonmetal, forming a positive 
metal cation and a negative 
nonmetal anion. 

 
 The cations and anions are 

attracted to each other. 
 
 The numbers of positive and 

negative charges are equal. 







 What group number is it? 
 1 

 How many valence electrons doe it 
have? 
 1 

 What does it want to do with its 
electrons? 
 Lose 1 

 What ion does it form? 
 +1 



 What group number is it? 
 2 

 How many valence electrons does 
it have? 
 2 

 What does it want to do with its 
electrons? 
 Lose 2 

 What ion does it form? 
 +2 



 What group number is it? 
 6 

 How many valence electrons does 
it have? 
 6 

 What does it want to do with its 
electrons? 
 Gain 2 

 What ion does it form? 
 -2 





 Crystalline solids (salts) 
 Ions sit “shoulder to shoulder” 
 High melting points 
 High boiling points 
 Break easily (brittle) 
 Many dissolve easily in water 
 Many conduct electricity in solutions 
 Ionic compounds have the greatest 

ionic character with full on charged 
ions. The further the ions are apart 
electronegativity, the more the ionic 
character. 

 



 Ionic Bond/Compound is 
composed of a metal and 
nonmetal (cation & anion) 
 Positive charge must equal and cancel the 

negative charge. 

 
 Complete transfer of electrons = 

neutral compound charge 
 
 They are electrically neutral salts 

 
 Formula Unit – a chemical formula 

of the smallest sample of an ionic 
compound.  
 NaCl 

 
 Have specific chemical properties 



Watch the video first! 
https://youtu.be/zpaHPXVR8WU  

 

https://youtu.be/zpaHPXVR8WU


 A group of nonmetals that acts as a 
unit with a single charge on the 
set. 
 
 Polyatomic ions combine with ions 

of opposite charge to form ionic 
compounds. 
 
 Like other ions, polyatomic ions 

have a charge that results from 
either a shortage or excess of 
electrons. 



 An example of a polyatomic ion is the 
ammonium ion: NH4

+ 
 
 It is sometimes written as [NH4]+ to show 

that the group of atoms as a whole has a 
charge of 1+. 
 
 The charge of the ammonium ion is 

determined as followed: 
 The seven protons in the nitrogen atom plus the 

four protons in the four hydrogen atoms give the 
ammonium ion a total of a positive charge of 11+. 

 When nitrogen and hydrogen atoms combine to 
form an ammonium ion, one of their electrons is 
lost, giving the polyatomic ion a total negative 
charge of 10-. 
 

 The total charge is therefore (11+) + (10-) = 1+ 

 









 Electrons are shared between 
nonmetal atoms. 
 
 The goal is to attain eight valence 

electrons to reach stability (act like 
a noble gas) 
 Do not forget that hydrogen is a nonmetal 

 
 Most atoms achieve complete 

octets. 
 
 Molecular compounds contain only 

nonmetals. 
 Numbers (subscripts) tell us that 

actual number of each atom – do 
not reduce them! 



 Do not conduct electricity 
 
 Solids, liquids, and gases 

 
 Low melting points 

 
 Low boiling points 



 Certain nonmetals bond with 
atoms of the same element to 
form diatomic molecules. 
 Nitrogen – N2  
 Oxygen - O2  
 Fluorine - F2  
 Chlorine - Cl2 
 Bromine - Br2  
 Iodine - I2  
 Hydrogen - H2  
 All end in –ine or –gen! 



 Bonds are made of 2 electrons that 
are shared between two atoms. 
 
 Each atom gets to “count” both 

electrons towards its complete 
valence shell. 
 
 Unshared pairs (pairs of electrons 

that are not shared between 
atoms) are called lone pairs. 
 Example: Cl2 



 Single Bonds – formed when one 
pair of electrons is shared between 
two atoms. 
 H2O 

 
 Double Bonds – involves two 

shared pairs of electrons. 
 CO2 

 
 Triple Bonds – involves three pairs 

of shared pairs of electrons. 
 N2 



 Step 1: Determine the total 
number of valence electrons. 
 
 Step 2: Write the skeleton 

structure of the molecule. 
 
 Step 3: Use two valence electrons 

to form each bond in the skeleton 
sketch. 
 
 Step 4: Be sure to satisfy the octets 

of the atoms. Check lone pairs and 
multiple bonds. 



 Determine the total number of valence electrons. 
 
 Example: Cl2 

 
 # of  val.electrons = 7 + 7 = 14 val. electrons 
 # of val. Electrons wanted = 8 + 8 = 16 val electrons 
 So they need to share 2 electrons 



 Write the skeleton structure of the 
molecule. 



 Use two valence electrons to form 
each bond in the skeleton 
structure. 

 



 Be sure to satisfy the octets of the 
atoms. Check lone pairs and 
multiple bonds. 



 Draw the Lewis Dot for Br2 
 
 
 Draw the Lewis Dot for O2 

 
 
 Draw the Lewis Dot for N2 



 Where are the valence electrons in 
an ionic compound? 
 Valence electrons are localized to the 

anion (brings in all of the electrons to 
have 8) 

 “Locked” in by the crystal structure 
 

 Where are the valence electrons in 
metals? 
 The valance electrons are mobile 
 Electrons are delocalized 
 Creating a “sea of electrons” 
 This is why metals can produce a 

“shock” when you are “charged” 



 Conduct electricity 
 
 Conduct heat 

 
 Lustrous: shiny 

 
 Malleable – ability to be 

hammered into a sheet 
 
 Ductile – ability to be drawn or 

pulled into a thin wire 



https://youtu.be/S08qdOTd0w0  

https://youtu.be/S08qdOTd0w0
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