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The intent of this course is to provide to chemistry teachers, primarily at the high school level, basic 
skills in molecular modeling. The course is assignment based, with new concepts taught through hands 
on assignments. The course starts with basic introduction on how to use the software, input molecular 
structures and execute computations. No previous experience with molecular modeling is necessary. All 
of the course content utilizes the AMPAC semiempirical package by Semichem Inc.. All calculations are 
at the semiempirical quantum mechanical level. Students learn how to optimize and calculate the 
relative stabilities of neutral, charged and radical molecules, how to calculate the vibration and 
electronic absorption spectra, estimate fluorescence and calculate molecular reactions. Reaction 
modeling is explored at the ground and excited state. The reaction types explored are unimolecular, 
bimolecular and open and closed shell. Students are taught how to make GIF movies of the reactions 
they calculate. Mastery of the course content will permit high school teachers to teach molecular 
modeling to their high school classes, and, to create their own course content, such as reaction movies, 
or, to illustrate molecular vibrations.  
 
Students who take this course should have already taken undergraduate organic chemistry. 
Undergraduate physical chemistry may be helpful to understand some topics, but is not required. 
Advanced mathematics beyond high school algebra is not used in the course. 
 
The course is about 90-95% flipped, with much of the content provided online or on a USB drive. Class 
meeting time is reserved primarily for the instructor to work with students on their assignments, but 
students can learn at home using recorded video content.  
 
The software is provided and students only need to have access to a PC (WIN 7, 8, 10). Any modern 
computer with 1GB of RAM and at least 750MB free disk space should suffice. A laptop is desirable to be 
able to work in class. Note that installation capability may exist for Apple mac computers, but 
installation on MAC computers is challenging. A WIN PC is preferred. We will do our best to enable a 
MAC user if there is no alternative.  
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