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1. COURSE NUMBER AND TITLE: CHEM 833 – Physical Chemistry and Biochemistry
Course Prerequisites: CHEM 331 or permission of the instructor.
Catalog Description: The theory and practical use of thermodynamics, kinetics, spectroscopy and quantum chemistry in chemical and biochemical research.  This is a core course in the Chemistry and Biochemistry doctoral program.

2. COURSE JUSTIFICATION:
Course Objectives: Provide students with an understanding of the theoretical and practical aspects of thermodynamics, kinetics, spectroscopy and quantum chemistry in relation to chemical and biochemical research.

Course Necessity: This course will provide the foundation in physical chemistry and physical biochemistry for graduate students in the Department of Chemistry & Biochemistry. The broad range of material covered will enhance the understanding of physical processes that a graduate student may encounter in their research and provide them with further investigative concepts. 

Course Relationship to Existing Programs: There is little to no conflict or overlap with existing programs elsewhere within the university. The course is designed specifically for chemistry graduate students. Graduate students in other departments (e.g. Physics, Biology…) whose research is strongly chemistry based, may also find the course interesting and relevant.
Course Relationship to Existing Courses: There currently is no such existing course at the graduate level. Slight overlap may exist with CHEM 633, but this will be minimal. In addition, the proposed course can only be taken by, and is aimed specifically at, PhD-level research students. 
3. APPROVAL HISTORY:

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: Fall 2010

Proposed Instructors: Dr. Paul D. Cooper
5. TENTATIVE SYLLABUS: See attached.

CHEM 833

Physical Chemistry and Biochemistry

-- SYLLABUS --

Prerequisites: CHEM 331 or permission of instructor.
Credits: 3


Instructor: Dr. Paul D. Cooper
Course Description: The theory and practical use of thermodynamics, kinetics, spectroscopy and quantum chemistry in chemical and biochemical research.
   
Lecture Content: 

· Lecture 1 – Fundamental thermodynamics

· Lecture 2 – Applied thermodynamics

· Lecture 3 – Thermodynamics of life processes

· Lecture 4 – Kinetic theory and rate laws

· Lecture 5 – Kinetics of chemical systems

· Lecture 6 – Kinetics of life processes

· Lecture 7 – Mid-term exam

· Lecture 8 – Spectroscopy

· Lecture 9 – Advanced spectroscopic techniques

· Lecture 10 – Macromolecules and aggregates

· Lecture 11 – Molecular modeling

· Lecture 12 – Quantum chemistry

· Lecture 13 – Oral Presentations

· Lecture 14 – Exam

Homework: A paper or topic will be assigned for each lecture that will be discussed at the beginning of each class. Students will be evaluated on their level of participation and preparedness. 

Project: Students shall be required to give an oral presentation near the end of semester. The topic of the presentation will be some aspect of material covered in class but that relates closely to their own research or a topic of interest. This will be negotiated with the instructor. 

Exams: Mid-term exam to include topics covered during the first 6 weeks of the course. Final exam to include topics covered during the final 6 weeks of the course.

Grades:           
        Homework (10), Projects (20), Midterm (35), Final Exam (35) 

Required Texts: Students will not be required to purchase a textbook, however they will be expected to use the following texts that will be placed on closed reserve in the library.

Atkins’ Physical chemistry 8th Ed / Peter Atkins, Julio de Paula. New York : Oxford University Press, 2006.

An introduction to laser spectroscopy / edited by David L. Andrews and Andrey A. Demidov. New York : Plenum Press, 1995. 

Spectroscopy for the biological sciences / Gordon G. Hammes.  Hoboken, N.J. : Wiley-Interscience, 2005. 

Thermodynamics and kinetics for the biological sciences / Gordon G. Hammes. New York : Wiley-Interscience, 2000.










