9.2


Covalent Bonds
· form when atoms __________ electrons

· also known as a MOLECULE

· Three types of covalent bonds: polar covalent, nonpolar covalent, covalent network.

Properties of Compounds containing Covalent Bonds:

· Bond between __________________ and _____________________
· At room temperature, can exist as _____________________________ 

· ________________ melting points

· _______________ volatility (easily vaporized)

· Can sometimes ________________________ in water

· _________________________________ of electricity
· Covalent Network consists of atoms held together and in large networks or chains by covalent bonds.
· Examples: Macromolecules like carbon chains (diamonds), Si, Ge
· Covalent networks are covalent bonds that are held together VERY strongly and tightly.
· Does NOT conduct electricity, NOT soluble, NOT malleable, and extremely high melting point. 
Two different ways to share: 

Shared equally is known as a ____________________________
Shared unequally is known a  ____________________________
In class practice: Ionic, PC, or NPC?
Na + Cl



S + Se



H + O




Li + I 


      Fe + Cl

Shared electrons vs. unshared electrons: 


2 shared electrons is called a single bond

4 shared electrons is called a double bond

6 shared electrons is called a triple bond

Unshared electrons are called lone pair electrons

How to draw Lewis structures for Covalent Compounds:

When drawing Lewis Dot Structures for covalent molecules we use a dash or line to represent ___________ electrons and two dots to represent _______________________ of electrons.  
1.
Determine the number of bonds needed with the following formula:


N = the # of needed electrons (8 for all elements except for H (2) and B (6)).


A = the # of available electrons which is the sum of all valence electrons.


S = Shared Electrons 
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L = Lone Pair Electrons
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2.
Draw a skeleton structure.  The least electronegative atom is the central atom (except for H) and you will not be asked to draw any ringed structures.

3.
Connect the atoms with the number of bonds calculated in step 1.

4.
Finish by making sure all atoms in the structure have an octet of electrons (except H and B).

5.
Polyatomic ions:  if the ion has a negative charge remember to increase the number of available electrons and if the ion has a positive charge, remember to decrease the number of valence electrons. Put the final Ion in brackets.

Polyatomic ion:
Draw Lewis Dot Structures for each of the following:

1. NH3
	N
	
	

	A
	
	

	S
	
	
	   bonds 

	L
	
	
	   lone pairs


2. CCl4
	N
	
	

	A
	
	

	S
	
	
	   bonds 

	L
	
	
	   lone pairs


3. H2CO

	N
	
	

	A
	
	

	S
	
	
	   bonds 

	L
	
	
	    lone pairs


4. SO32-
	N
	
	

	A
	
	

	S
	
	
	   bonds 

	L
	
	
	    lone pairs


Homework: Covalent Bonds 
Label each element as a METAL OR NONMETAL in the first 2 blanks.  Then determine whether they will form an IONIC BOND, POLAR COVALENT BOND, or NONPOLAR COVALENT in the third blank.
	1.
K         +         Br

________       __________

(Metal/Nonmetal)              (Metal/Nonmetal)

Type of bond __________


	2.
Si           +         O
________       __________

(Metal/Nonmetal)              (Metal/Nonmetal)

Type of bond __________


	3.
Ag          +        F


________       __________

(Metal/Nonmetal)              (Metal/Nonmetal)

Type of bond __________



	4.
Mn           +        Se
________       __________

(Metal/Nonmetal)              (Metal/Nonmetal)

Type of bond __________


	5.
Cl            +        Cl
________       __________

(Metal/Nonmetal)              (Metal/Nonmetal)

Type of bond __________


	6.
Ni         +          Te


________       __________

(Metal/Nonmetal)              (Metal/Nonmetal)

Type of bond __________




NASL then draw a Lewis structure to the right of the space provided for the following covalent compound:
7. PH3
	N
	
	

	A
	
	

	S
	
	
	   bonds 

	L
	
	
	   lone pairs


8. SO2
	N
	
	

	A
	
	

	S
	
	
	   bonds 

	L
	
	
	   lone pairs


9. BH3
	N
	
	

	A
	
	

	S
	
	
	   bonds 

	L
	
	
	    lone pairs


10. SO4-2
	N
	
	

	A
	
	

	S
	
	
	   bonds 

	L
	
	
	    lone pairs
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