Marc Daniels

Chemistry 591

Lesson Plan (50-45 minutes): 

Lewis Structures

Goals: (written on corner of board and discussed for about 5 minutes)

· To learn about Lewis Structures/Models for various molecules and atoms
· To learn how to determine the number of  Valence Electrons for atoms
Introduction to Lewis Structures

· Named after G.N. Lewis (1875-1946),  based on observations of molecules
· Are a model for representing the valence electron arrangement in a molecule

· ONLY show the valence electrons, is not how the molecule actually appears

· Valence Electrons are the electrons in the outermost principle quantum level of an atom.

Valence Electron Examples

· For example, if K (potassium) has a +1 charge, so it has no valence electrons. 

· If Br has a -1 charge than it is show with 8 valence electrons, and if it were to have no charge than it would be shown with 7 valence electrons.

· Valence electrons are represented by a “dot.” And connections between atoms can be presented by a “dash/dashes” (that represents two electrons), or by “dots” that represent single electrons. 

Hydrogen Atoms and the Duet Rule
· Hydrogen forms stable molecules where it shares two electrons. 
· If follows a Duet Rule
For example H2 has two electrons, with each Hydrogen atom having one valence electron.

H.  and H. --------( H:H
· Helium is unique, because it does not form bonds due to its valence orbital being filled. (configuration of 1s2) so it can simply be represented as ……. He:
Atoms That Follow The Octet Rule

· The Octet Rule suggests that an atom is surrounded by eight electrons
· These atoms include the second-row nonmetals Carbon through Flourine

For example F has 7 valence electrons. (draws the configuration on the board with 7 dots surrounding F)

F2 would have two F atoms, each with 7 valence electrons for a total of 14 valence electrons. They are connected by two valence electrons with each atom having 6 electrons that are not shared.  We call those electrons Lone Pairs. The electrons that form the bond are calling Bonding Pairs. 

(F:F or F-F with six electrons surrounding each F)

· Neon, like Helium, is also unique because it does not form bonds since it already has an octet of valence electrons (a noble gas like helium) (draw neon on the board surrounded by 8 valence electrons)

Taken from http://www.ausetute.com.au/lewisstr.html to use just to show the atoms and their valence electrons. (most likely written on board)
	Number of Valence Electrons
	1
	2
	3
	4
	5
	6
	7
	8

	Example
	Hydrogen
	Group I
(Alkali metals)
	Helium
	Group II
(alkali earth metals)
	Group III
	Group IV
	Group V
	Group VI
	Group VII
(Halogens)
	Group VIII except Helium
(Noble Gases)

	Lewis Structure
(electron dot diagram)
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Steps For Writing Lewis Structures

· The first step is to determine the total number of valence electrons for an atom. 
· The second step is to use a pair of electrons to form a bond between each pair of bound atoms
· The third step is to arrange the remaining electrons to satisfy the duet rule for hydrogen and the octet rule for the second-row elements
Examples (images taken from http://www.ausetute.com.au/lewisstr.html)
HF

1) We first need to determine the total number of valence electrons (ask students)

(H has 1 valence electron and F has 7 valence electrons. For a total of 8 valence electrons)

2)
We now use a pair of electrons to form a bond between each atom. (how many electrons are we left with? Left with six valence electrons, but where do we put them?)

3)
If you remember, H follows only the duet rule, and F follows the octet rule, so H needs only two electrons in its orbital, while F needs 8 electrons.  The H is already satisfied by the bonding pair of electrons, so the remaining electrons must go around F.
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NH3 ammonia

1) We know that each H has 1 valence electron, but how many valence electrons does N have? (N has 5 valence electrons; 3(1) + 5= 8 valence electrons total. 

2) Now we must for a bond between each of the atoms with N being the central atom. The bonds themselves use 6 of the valence electrons so we are left with 2 electrons. Remembering the octet and duet rule, where do the other electrons go?

3) The remaining electrons are put on the N, which suggest that it has a lone pair of electrons with 3 bonding pairs.
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O2

1) Each Oxygen atom has 6 valence electrons for a total of 12 valence electrons.

2) Now we connect the two atoms with a bonding pair of electrons. This leaves us with 10 electrons. Now we have to properly place the electrons while obeying the octet rule. Each O atom must have 8 electrons. So we simply can’t put 5 electrons around each O atom, because each atom would only have 7 electrons. What can we do?
3) We can create another bond pair between the O atoms which then leaves us with 8 valence electrons that we can equally place around each O atom. With this configuration, we are obeying the octet rule.
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More Examples/In Class Work For Students To Do On Their Own

1) CH4
2) CF4
3) N2
4) H2O

5) CO2
For each the students are required to determine the total number of valence electons, as well as show the Lewis structure for each molecule.

Answers

1) 8 valence electrons

2) 32 valence electrons

3) 10 valence electrons

4) 8 valence electrons

5) 16 valence electrons
