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1. Understand both the concepts and mathematics of the basic thermodynamic properties and the three laws of thermodynamics.  This includes enthalpy, entropy and free energy (ΔG = ΔH – TΔS)
2. Understands the difference between thermodynamics and kinetics as it pertains to the fate of a reaction. (related - knows the difference between a rate and rate constant).
3. Understand the components of solutions, including physical knowledge of how to make a solution, and perform serial dilutions (both the concept and the calculations),
4. Understand the concepts of acids and bases, neutralization and buffers
5. Have a good grasp of stoichiometry, writing chemical equations, predicting products and basic categorization of chemical reactions and a fundamental understanding of chemical reactivity.
6. Data manipulation and interpretation
7. Lab workmanship- maintaining a good lab notebook, basic lab skills, scientific ethics in data collection, reporting and lab safety. Trouble shooting and experimental design.  
8. Working skills and knowledge in instrumentation and computer literacy 
9. Understand basic chemical bonding theory including drawing Lewis dot structures, and recognizing hybrid orbitals and molecular orbital theory.  
10. Reading and interpretation of chemical literature and communication skills (oral and written)
11. ability to implement career planning 

Additional Learning Outcomes:

B.S. Chemistry
12.  Students demonstrate a working knowledge of advanced lab techniques and skills.
13.  Students develop a deep mathematical foundation for application to chemical problems.
14.  Students can use their foundation knowledge to implement experiments for a novel research problem and demonstrate scientific independence.

B.S. Biochemistry
12.  Students demonstrate a working knowledge of advanced lab techniques and skills.
13.  Students can use their foundation knowledge to implement experiments for a novel research problem and demonstrate scientific independence.
14.  Students demonstrate a conceptual understanding of the structure:function relationships of biological molecules and how these relationships dictate chemical reactivities in metabolism and life.

