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Title:

Covalent Bonds & Shape

Objective:

TSWBAT identify the four main molecule shapes: linear, bent linear(angular), tetrahedral, and pyramidal.

TSWBAT relate the shape of a molecule to the repulsion of paired electrons.

NYSMST Standards:

Standard 4: KI 5.2l Molecular polarity can be determined by the shape of the molecule and distribution of charge. Symmetrical (nonpolar) molecules include CO2, CH4, and diatomic elements. Asymmetrical (polar) molecules include HCl, NH3, and H2O 

Content Questions:

Why do molecules form the shapes that they do?

Safety:

Minimal

Materials:

	Water stream
	Metal rod
	
	


Procedure:

Molecular Shape

1. The teacher will begin by reviewing polar covalent bonds.

2. The teacher will introduce the idea of electron repulsion:

1. Once electrons are in pairs, they really hate other pairs of electrons.

1. Use balloons to show that they repulse each other.

2. The pairs of electrons try to get away from all the other pairs of electrons

3. In a three dimensional model, the four pairs of electrons form a tetrahedral shape

4. Each pair of electron is exactly 109º from any other pair of electrons.

5. This is the maximum distance a pair of electrons can get from another pair.

3. When talking about molecule shape, however, we do not count paired electrons that are not shared

4. Go to model kit:

1. CH4 – tetrahedral – each pair of electrons is a shared- or bonding- pair. Thus its shape is tetrahedral

2. H2O – Still tetrahedral but only two pairs are shared.  Thus it is linear but bent.

3. CO2 – Carbon forms two double bonds with oxygen.  The tetrahedral position of the electrons are shared in such a way that the molecule ends up being linear.

4. NH3 – still tetrahedral but with three pairs of electrons are shared and one pair of unshared electrons to make a pyramidal shape.

Polarity

5. The teacher will introduce the idea of polarity by using a demo: bending water

1. Rub a metal rod with some fur

2. run a water stream and place the metal rod near the water but don't touch it.

3. The water will bend.

6. The teacher will ask students to hypothesize why the water bends.

7. The teacher will bring up the idea of symmetry.

8. Some elements do not have a positive or negative end.  CO2, CH4, any diatomic molecule- these are considered non-polar.

9. Molecules that are asymmetrical in shape have an uneven distribution of charge and are called polar molecules

10.  Use the model kit, show water and it's polarity.  This is why it bends!

11. Lecture Notes – Molecular Polarity

1. Examples can be done and checked by teacher.

12. Covalent bonding Worksheet

1. Practice for students

2. Have students work on each one, share them on the board.

3. Determine shape, polarity

Assessment:

Notes:

