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Three-Dimensional Models of Covalent Molecules
Introduction:
In this activity, you will work with a partner, and use the molecular model kits containing colored wooden balls as atoms, and wooden sticks and metal springs representing covalent chemical bonds.  You will build 14 different covalent molecules.  A single covalent bond is formed when two atoms share a pair of electrons.  Each atom provides one of the electrons of the pair.  If the two atoms are alike, then the bond is said to be non-polar covalent.  If the atoms are unlike, one will exert a greater attractive force on the electrons, and the bond is said to be polar covalent.  If more than one pair of electrons is being shared, then 
a double or triple bond can result.
A covalently bonded molecule can either be polar or non-polar.  If all of the bonds are non-polar, then the molecule is non-polar.  If the bonds are polar, then the molecule can still be non-polar, if the charge distribution throughout the molecule is symmetrical.  The symmetry of the molecule depends on the three dimensional shape of the molecule, which is affected by the location of the bonding and non-bonding pairs 

of electrons.  Some of the many types of shapes include linear, angular (or bent), pyramidal and tetrahedral.

Procedure:
The various wooden atoms, have varying numbers of holes in them for connecting them with the sticks.

The number of holes correlates with the number of bonds the atom can make (also known as the bonding 
capacity).  The colors correlate with certain specific elements (or families).  


    Fill in the correct element name with the appropriate color:
Black  =  __________
    Yellow =  __________        Blue =  __________      Red = __________

Green  =  __________     Purple  = __________
Orange = __________

An important rule to know: If a molecular model is valid, all of the holes will be filled.



You and your partner will make models of the following molecules:




       Write the correct chemical name next to each formula:
           H2   ______________
      
    HF  ______________
    CH3OH  ______________

   
         H2O  ______________

   CH4 ______________
        Cl2      ______________

      
         NH3   ______________

 C2H2  ______________
         N2      ______________

      
         CO2   ______________

 H2O2  ______________
         O2      ______________

         


H2S   ______________

CH2Cl2 ______________




Observations and Data
Chemical
      Lewis Dot

                 Structural


    Shape
  Molecule Polarity
 Formula
       Formula

                  Formula
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QUESTIONS:

1.
Which molecules were non-polar because all bonds were non-polar?


_____________________________________________________________________________


_____________________________________________________________________________

2.
Which molecules had polar covalent bonds but were non-polar because of symmetry?


_____________________________________________________________________________


_____________________________________________________________________________

3.
Which two shapes appeared to produce polar molecules?


_____________________________________________________________________________


_____________________________________________________________________________
4.
Name two types of substances that do not contain molecules with covalent bonds


_____________________________________________________________________________


_____________________________________________________________________________
