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a. Catalog Description of the Program

Chemistry is the science concerned with the composition, properties, and changes of the substances of nature including the familiar solids, liquids and gases of the physical world as well as the less familiar components of all living systems.  The primary objective of the courses in the Department of Chemistry is to provide a sound background in the basic fundamentals and techniques of chemistry in order to insure success in the professional career of the graduate whether it be as a chemist, a member of any of the health sciences, or a member of the other physical or natural sciences.  A secondary objective is to provide both science and non-science students with an insight into the influence of chemistry on daily living. The taking of assessment tests and the Departmental Exit Interview are requirements for graduation.

The Chemistry Department offers four options for chemistry majors.

1.  The Bachelor of Science regular option chemistry major is designed for students who desire a general education in chemistry as a background for careers in many fields such as polymer science, environmental analysis, industrial chemistry, materials science, various fields related to the medical sciences, etc.  This consists of 35 units distributed among the major fields of chemistry and requires a minor.

2.  The Professional – ACS-approved option is offered for those students who wish to pursue a more intensive program in chemistry approved by the American Chemical Society.  This option is particularly recommended for students who intend to go to graduate school or work in the chemical industry.  It consists of 50 units of chemistry.

3.  The Chemistry (BSE) option is designed for prospective secondary school teachers.

4.  The Broadfield (BSE) option is designed for prospective middle school teachers.

b. Student learning objectives.  

Students completing the Professional ACS degree will 

1.  Have an understanding of Chemical Principles including (as taken from the Chemistry Department’s Assessment plan.




a. Subject Matter





i. Students completing the major program in the Department of Chemistry should have a demonstrable command of the body of general knowledge relevant to the areas of Organic, Inorganic, Analytical, and Physical chemistry as identified by the Division of Education of the American Chemical Society.





ii. Students completing the major program in the Department of Chemistry should have a demonstrable understanding of the energy based fundamentals of bond formation and the resultant spectral phenomena related thereto.





iii. Students completing the major program in the Department of Chemistry should have a demonstrable understanding of the fundamental factors affecting both the rates of chemical reaction and the resultant state of equilibrium. 




b. Cognitive Development





i. Given an original chemical problem typical of those experienced by a professional chemist in the areas of theory, synthesis, quantitative analysis, or qualitative analysis, the student completing the major in the Department of Chemistry should be able to propose potential viable routes to the solution of the problem.





ii. Given an original problem in experimental design typical of that which could be experienced by a professional chemist as a result of the need to acquire new experimental data, the student completing the major in the Department of Chemistry should be able to propose an experimental design which would generate, in a reliable and reproducible manner, the particular data sought.




c. Skills





i. Students completing the major program in the Department of Chemistry should be able to perform experimental measurement manipulations with such skill as to produce results, which are both precise and accurate.





ii. Students completing the major in the Department of Chemistry should be able to unequivocally demonstrate the written communication skills necessary to author formal reports which are clear, concise, and comprehensive.


iii. Students completing the major program in the Department of Chemistry should be able to demonstrate their understanding and practice of safe laboratory procedural techniques and subsequent waste disposal.

c.  List of Courses to be included in the program (include course titles), with a brief rationale for each course; new courses must be submitted for approval prior to or together with the Final Proposal for the program.

Chem 102 & 104  Introductory Chemistry. These courses are the foundation for all other Chemistry courses.  They 


cover fundamental principles and theories of chemistry, including stoichiometry, atomic and molecular structure and bonding, nuclear chemistry, thermodynamics, descriptive chemistry of nonmetals and transition metals, chemical kinetics and equilibria, and an introduction to organic chemistry.

Chem 251, 252, 261, 262  Organic Chemistry lecture and laboratory.  The chemistry of carbon (Organic Chemistry) is the basis for medicinal, biochemistry, polymer chemistry and related fields. Lecture courses address the chemistry of carbon compounds emphasizing the theories and mechanisms which account for their physical and chemical properties. Techniques of purification, separation, synthesis, and characterization  are practiced in the laboratory. 

Chem 352 Quantitative Analysis.  This course builds on techniques introduced in 102 & 104.

Chem 370, 371,470, 471  Physical Chemistry lecture and laboratory. Laws and principles of physical chemistry including atomic and molecular structure, thermodynamics, and kinetics are studied in these courses. Lab work illustrates physical chemistry principles including thermochemical and electrochemical measurements, kinetics, and bulk properties of matter. Further investigations explore the use of spectroscopic and modern computational methods to probe the electronic structure of atoms and molecules and the nuclear motions within molecules. An introduction to laser use in spectroscopy and kinetics is also covered.

Chem 456 Biochemistry. The structures of principal biomolecules, the nature and mechanism of cellular reactions, and the central pathways of metabolism are addressed in this course.

Chem 460 Advanced Inorganic Chemistry  This course covers descriptive inorganic chemistry, periodicity of the elements, bonding theories, reaction mechanisms, acid-base theories; and coordination, bioinorganic, and nuclear chemistry. There is additional specialized training in synthesis, characterization, and reaction of inorganic compounds in the laboratory.

Chem 480 Instrumental Analysis.  This course expands on Chem 352 emphasizing the use of modern instrumentation to analyze materials.

Chem 484 Seminar. Entails the use of chemical and scientific literature, introduction to the seminar concept, 

participation in studies and discussion of current developments in chemistry. The student will review a topic and present that topic orally and in writing.

Chem 4xx 3 units.  Advanced course work at the 400 level or research will be required to incorporate the material learned in preceeding classes.
Math  255 Calculus and Analytic Geometry III.   Solid geometry, vectors and vector functions, functions of several variables, multiple integrals and their applications. 

Physics 174 Introductory Physics III.  A course in introductory physics including a mathematically rigorous analysis of electricity and magnetism, light and optics, and modern physics.

NO MINOR IS REQUIRED FOR THIS MAJOR

d.  A 4-year Plan of Course Offerings

	Course
	Fall ‘03
	Sp’04
	Fall’04
	Sp05
	Fall ‘05
	Sp “06
	Fall 06
	Sp ‘07

	102
	X
	X
	X
	X
	X
	X
	X
	X

	104
	X
	X
	X
	X
	X
	X
	X
	X

	251
	X
	X
	X
	X
	X
	X
	X
	X

	252
	X
	X
	X
	X
	X
	X
	X
	X

	261
	X
	X
	X
	X
	X
	X
	X
	X

	262
	
	X
	
	X
	
	X
	
	X

	352
	X
	
	X
	
	X
	
	X
	

	370
	X
	
	X
	
	X
	
	X
	

	371
	
	X
	
	X
	
	X
	
	X

	470
	X
	
	X
	
	X
	
	X
	

	471
	
	X
	
	X
	
	X
	
	X

	455
	X
	
	X
	
	X
	
	X
	

	456
	
	X
	
	X
	
	X
	
	X

	460
	
	X
	
	
	
	X
	
	

	480
	
	
	
	X
	
	
	
	X

	484
	
	X
	X
	X
	X
	X
	X
	X

	Math 255
	X
	X
	X
	X
	X
	X
	X
	X

	Physics 174
	X
	
	X
	
	X
	
	X
	


e.  List of the required courses (do not include titles) in a format appropriate for the Catalog and Advising Report. 

Major – 57 units

1.  Chem 102, Chem 104, Chem 251, Chem 252, Chem 261, Chem 262, Chem 352, Chem 370, Chem 371, Chem 456, Chem 460, Chem 470, Chem 471, Chem 480, Chem 484, Physics 174 and Math 255

2.  Select 3 units from Chemistry courses at 400 level or an approved Mathematics or Physics course.

3.  Periodic assessments tests and the Departmental Exit Interview


No minor is required for this major.

f.   An assessment plan for the program (to be submitted after program approval to the University Assessment Committee for review; not required if program assessment will be integrated into an existing departmental assessment plan)

    
 Not required

g.   Resources needed to support the program (staffing, equipment, library materials, etc.)


Currently non required.  However to provide flexibility and options in the major additional staff is needed.  Currently the program is lacking an Inorganic Chemist.  

h.   Student Need/Demand for the Program  

When potential Chemistry majors have visited the campus or otherwise submit inquiries, they have asked about the availability of an ACS approved degree.  The lack of this option has also been mentioned during exit interviews with graduating seniors.

i.  Relation of the program to other programs on campus, in the UW System, and in the region


All system and most nonsystem schools with chemistry majors offer an ACS approved chemistry major.
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