SCH 3U

CONSTRUCTING MOLECULAR MODELS

Introduction:

The shape of a molecule depends on the ways in which the atoms in the molecule are bonded together.  Molecular model kits use coloured spheres and connectors to represent atoms and bonds.  A structure formed by joining these spheres with the connectors will approximate the actual shape of a molecule.

Colour Code:

H
white


C
black


N
blue




O
red


Cl
green

Some of the carbon pieces (black) have 5 holes.  Do not use these ones.  The connectors represent single covalent bonds (one pair of electrons).  Use the short grey connectors for single bonds and the longer grey connectors for multiple bonds.

Purpose:

To build molecular models and determine their three-dimensional shapes.

Procedure:

1. Draw a Lewis diagram for each element listed in the introduction.  What is the valence (number of electrons shared) for each element?  Write the valence under the Lewis diagram.  This is the number of bonds it forms, therefore the number of holes in the sphere that you use.

2. Draw Lewis structures for each of the molecules in the table below.

3. Build a model for each of the molecules in the table, using the correct spheres and connectors.  Make sure that each atom makes enough bonds to attain a stable octet.  Refer back to your Lewis diagrams for each element.

4. Sketch the model in your table.  Record the shape of each molecular model as one of linear, bent, pyramidal, or tetrahedral.

Observations:

	Formula
	Lewis Structure
	Sketch of Model
	Shape

	H2

	
	
	

	Cl2

	
	
	

	O2

	
	
	

	N2

	
	
	

	Formula
	Lewis Structure
	Sketch of Model
	Shape

	CH4

	
	
	

	CCl4

	
	
	

	NH3

	
	
	

	H2O


	
	
	

	Cl2O


	
	
	

	CO2

	
	
	

	HCN


	
	
	

	C2H4

	
	
	

	C2H2

	
	
	


Discussion:

1.
a)  What do the structures of O2, CO2, and C2H4 have in common?

b) What do the structures of N2, C2H2, and HCN have in common?

2.
List all of the diatomic molecules.

3.
a)  What do the structures of CH4 and CCl4 have in common?


b)  What do the structures of H2O and Cl2O have in common? 

