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To satisfy the minimum requirements for this course, you should be able to: 
 
1. Describe the characteristics of ionic and covalent bonds and compare the properties of ionic and 

covalent compounds.  You should be able to: 
• describe single, double, and triple covalent bonds, and discuss their relative bond lengths and 

bond strengths 
• relate the electronegativity of an element to its position in the periodic table 
• use electronegativity to predict the type of bond (ionic, polar covalent, or pure covalent) that 

forms between two atoms and the relative polarities of different covalent bonds 
 
2. Demonstrate an understanding of Lewis structures by: 

• determining the number of valence electrons for the representative elements and the noble gases 
(except for He) from their positions in the Periodic table  

• drawing the Lewis structures for molecules and ions containing covalent bonds 
• determining the formal charges of atoms in a molecule or ion 
• determining the most probable Lewis structure from formal charges 
• drawing the Lewis structures for molecules and ions containing covalent bonds that have an 

incomplete octet, an odd number of electrons, or an expanded octet 
• understanding the concept of resonance 

 
3. Use VSEPR to predict the molecular geometry of a molecule or ion with up to 6 electron pairs around 

the central atom.  (Note: In the textbook’s (Kotz et al) terminology, an “electron pair” can be a lone 
pair, a single bond, a double bond, or a triple bond even though a double bond consists of two 
electron pairs and a triple bond consists of three electron pairs.  To avoid this confusion other 
textbooks use the term “electron domain” rather than “electron pair”.) You should be able to: 
• predict the arrangement of electron pairs around a specified atom of a molecule or ion 
• predict the geometry around a specified atom in a molecule or ion and assign values to the bond 

angles 
• explain why lone pairs of electrons exert a greater repulsive interaction on other regions of 

electron density than do bonding pairs 
 
4. Predict from the molecular geometry and the polarities of the individual bonds whether a molecule is 

polar or nonpolar 
 
5. Relate bond dissociation enthalpies to bond strengths and be able to: 

• use bond dissociation enthalpies to estimate ∆H for reactions 
 
6. NavApp: Explosives 

• be able to apply the concepts of the VSEPR model to an explosive such as nitroglycerine and 
TNAZ 

• using bond enthalpies, recognize that the products from the explosion of nitroglycerine (or 
another explosive such as TNAZ) are relatively stable 

 
 


