Chemistry 271

Lab #3 Molecular Models

Pre Lab Discussion:


The most common type of bond between two atoms is a covalent bond.  A covalent bond is formed when two atoms share a pair of electrons.  If both atoms have the same electronegativity, or tendency to attract electrons, the bond is nonpolar covalent.  When atoms have different electronegativities, the electrons are attracted to the atom with higher electronegativity.  The bond that forms is polar covalent.


Molecules made up of covalently bonded atoms may themselves be polar or nonpolar.  If the polar bonds are symmetrical around the central atom, the bonds offset each other and the molecule is nonpolar.  If the polar bonds are not symmetrical, the electrons will be pulled to one end of the molecule and the molecule will be polar.


Many physical properties of matter are the result of the shape and polarity of molecules.  Water, for example, has unusual properties that can only be explained by the shape of its molecule and the distribution of charge on the molecule.  In this activity, you will build models of molecules and predict their polarity based on their shape.

Purpose: 

Construct models of molecules.

Determine molecular shapes.

Predict polarity of molecules.

Equipment and Materials:

Molecular models lab

Safety:

None

Procedure:

1.  Draw a Lewis Stucture for each of the molecules in the data table.  Remember that some atoms form multiple bonds. Circle sets of electrons where bonds will form.

2.  Redraw a structural formula for the molecule (use dashes). Be sure to include lone pairs

3.  Using the molecular model kit, build a model for each of the molecules.  

4.  Draw a representation of what your molecule looks like (ball-n-stick model).

5.  Describe the structural pair geometry on the underlined atom as linear, trigonal planar, tetrahedral, pyramidal, or angular-include the bond angle. 

6.  State whether or not the molecule is polar or non-polar.

Data Table 1






Name__________________________

	
	Formula
	Lewis Dot Diagram
	Structural Formula
	Ball –n- stick drawing
	Molecular geometry

Shape and RATIO for each central atom
	Polar or

Non-polar?

	1
	PBr3

	
	
	
	
	

	2
	HCl


	
	
	
	
	

	3
	H2O

	
	
	
	
	

	4
	​NH3


	
	
	
	
	

	5
	N2

	
	
	
	
	

	6
	HCN 

	
	
	
	
	


Data Table 2






Name__________________________

	
	Formula
	Lewis Dot Diagram
	Structural Formula
	Ball –n- stick drawing
	Molecular geometry

Shape and RATIO for each central atom
	Polar or

Non-polar?

	7
	O2

	
	
	
	
	

	8
	CO2

	
	
	
	
	

	9
	CH2O
	
	
	
	
	

	10
	C3H4
	
	
	
	
	

	11
	C2 H4

	
	
	
	
	

	12
	C2H2
	
	
	
	
	


QUESTIONS-separate page
1. How are covalent bonds different from ionic bonds?(4 pts)
2. What is a double bond and what is a triple bond? Explain fully! (4 pts)
3. List two compounds each from this lab that contained double and triple bonds Place them in a table like shown below (4 pts)

	Bond Type
	Compounds (2 each)

	Double bond(s)
	

	Triple Bond(s)
	


4. For the following molecule- C2H3N (6 pts)
a. draw the lewis structure then: 

b. indicate the total number of single bonds, double bonds, triple bonds and total # of  lone pairs.

5. What is the VSEPR theory and how does it affect molecular shape? (5 pts)
ILLUSTRATION-separate page

On its own page and using electron dots (orange for Sr and Green for Cl), draw the formation of the bond between Strontium and Chlorine. Make sure to have the correct number of atoms shown.

CONCLUSION-separate page
Write a conclusion describing what you have learned from this lab. If you didn’t learn anything, you probably didn’t follow directions. (10 pts)
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    Name_____________________________

Mrs. Foster

Lab # 4 – Molecular Models

Grade Sheet 

	Lab Page
	Points Possible
	Points Earned

	1.  Title
	1
	

	2.  Purpose, Safety, Equipment and materials
	4
	

	3.  Data Table
	60
	

	4.  Questions
	20
	

	5.  Conclusion 
	10
	

	6.  Illustration
	5
	

	Total
	100
	


