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Catalog description of programs 
The Analytical/Instrumental Chemistry emphasis is designed for students who desire a more intensive program in chemistry with a focus on analytical/instrumental 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, specifically in the area of “analytical chemistry”.  The major consist of 44 units of chemistry plus 20 units of physics and 10 credits of coursework in mathematics.  A Physical Science minor is required with this major.
Student learning objectives

1. Develop a firm grounding in the molecular basis of chemistry and the basic concepts of atomic and molecular structure, bonding, stoichiometry, intermolecular forces, solution behavior, chemical equilibrium and acid-base chemistry.

2. Demonstrate a broad understanding of organic chemistry and the structure and reactivity of carbon based compounds.

3. Understand and be able to utilize the common quantitative analytical techniques for separating and identifying chemical species.

4. Understand the principles and applications of thermodynamics, quantum mechanics and kinetics to chemical systems.

5. Demonstrate an understanding of the basics of biochemistry and the structure and behavior of biomolecules.

6. Develop a firm basis for computer data processing, electronics, atomic spectroscopy, optical spectroscopy and how these concepts are utilized in instrumentation.

7. Understand applications and designs of a wide variety of common instrumentation utilized for chemical analysis.  
8. Demonstrate an understanding of how to maintain, fix, and manage instrumentation.
Courses to be included in the program

The Analytical/Instrumentation Chemistry emphasis is designed as a comprehensive major which does not require a minor for graduation.  The following list of courses provides a strong base in the fundamental areas of chemistry with additional focus on how to operate and manage instrumentation for chemical analysis.  This emphasis is made up of the two introductory chemistry courses, CHEM 102 and CHEM 104, and the foundational courses of the five areas of chemistry: CHEM 251 for organic chemistry, CHEM 352 for analytical chemistry, CHEM 370 for physical chemistry, CHEM 454 for biochemistry and CHEM 260 for inorganic chemistry.  In addition, the emphasis has math, MATH 253 and MATH 254, and physics, PHYSCS 180/181 or PHYSCS 140/141, requirements that give students solid bases in those subjects.

In addition the Analytical/Instrumental Chemistry emphasis provides in depth exposure to organic chemistry, CHEM 252, physical chemistry, CHEM 371, analytical chemistry, CHEM 480 & CHEM 481, and physics, Physics 330 & 331 or Physics 303 & 496 and Physics 360 or 344.  CHEM 484 gives students further experience in oral presentations and with the chemical literature.  Besides the laboratory experience in CHEM 102, CHEM 104, CHEM 352, CHEM 260, CHEM 261, and CHEM 470, the emphasis provides laboratory experience in courses specifically related to instrumentation of analytical chemistry, CHEM 480, Physics 221, Physics 331 or 303, and Physics 360 or 344.
The distinctive Analytical/Instrumentation Chemistry aspect of the emphasis are presented in current Physic’s courses of 221, 330 and 331 or 303 and 496, and 360 or 344 and a new lab course that focus directly on instrumental design and maintenance, CHEM 481.  

Major: 44 units

CHEM 102 Introductory Chemistry



5 units

CHEM 104 Introductory Chemistry



5 units

CHEM 184 Introduction to Chemistry



1 unit

CHEM 251 Organic Chemistry




3 units

CHEM 252 Organic Chemistry




3 units

CHEM 261 Organic Chemistry Laboratory


2 units

CHEM 260 Introduction to Inorganic Chemistry


4 units

CHEM 352 Quantitative Analysis



5 units

CHEM 370 Physical Chemistry




3 units

CHEM 371 Physical Chemistry




3 units

CHEM 454 Biochemistry of Macromolecules


3 units

CHEM 470 Physical Chemistry Laboratory


1 units

CHEM 480 Instrumental Analysis



4 units
CHEM 481 Instrumental Design and Maintenance

1 unit

CHEM 484 Topics in Chemistry




1 unit

Unique Requirements: 15 units

MATH 254 Calculus and Analytic Geometry II


5 units

PHYSCS 221 Intermediate Laboratory



2 units

PHYSCS 330 Analog and Digital Electronics


3 units

PHYSCS 331 Analog and Digital Electronics Lab

1 unit

or

PHYSCS 303 Microprocessor Laboratory


2 units

PHYSCS 496 Special Studies




2 units

PHYSCS 360 Optics





4 units

Or

PHYSCS 344 Modern Physics




4 units

A minor is required for this major, a “Physical Science Minor” is recommended.
Four year plan of course offerings

Year One

Fall



Spring

Course

Credit

Course

Credit

CHEM 102
5

CHEM 104
5

MATH 152
5

MATH 253
5

ENGLISH 101
3

ENGLISH 102
3

GENED 110
3

GENED 120
3

CHEM 184
1

or 140


17



16

Year Two

Fall



Spring

Course

Credit

Course

Credit

CHEM 251
3

CHEM 252
3

CHEM 261
2

PHYSCS 181
5

MATH 254
5

GENED 130
3
PHYSCS 180
5

COMM 110 
3



15



14
Year Three

Fall



Spring

CHEM 352
5

BIOLOGY 141
5
CHEM 260
4

GenEd Elective
3

GenEd Elective
3

CHEM 480
4
PHYSCS 221
2

PHYSCS 330
3
PHYSCS 324
3

PHYSCS 331
1




Or





PHYSCS 303
2




PHYSCS 496
2




Health/Fitness
1






17



17
Year Four





Year Four
Fall



Spring

or
Fall


Spring






CHEM 370
3

CHEM 371
3
CHEM 370
3
CHEM 371
3
CHEM 454
3

GenEd Elective
3
CHEM 454
3
GenEd Elective
3


CHEM 470
1

GENED 390
3
CHEM 470
1
GENED 390
3

CHEM 481
1

GenEd Elective
3
CHEM 481
1
PHYSCS 344
4
Diversity
3

CHEM 484
0.5
Diversity
3
CHEM 484
0.5
PHYSCS 360
4

PHYSCS 310
3
GenEd Elective
3
PHYSCS 310
3
CHEM 484
0.5




CHEM 484
0.5



15.5



15.5


14.5


16.5
Only offered the semester listed as Fall or Spring.
Required courses in format appropriate for the catalog and advising report

Chemistry Major (BA/BS) – Instrumental Chemistry Emphasis

UNIQUE REQUIREMENTS – 15 UNITS

1. MATH 254

2. PHYSCS 221

3. SELECT 1 GROUP (PHYSCS 330, PHYSCS 331) OR (PHYSCS 303, PHYSCS 496)

4. SELECT 1 (PHYSCS 360 OR PHYSCS 344) 
CHEMISTRY MAJOR INSTRUMENTAL CHEMISTRY EMPHASIS - 44 UNITS, 2.0 GPA 

1. CHEM 102, CHEM 104, CHEM 184, CHEM 251, CHEM 252, CHEM 261
2. CHEM 260, CHEM 352, CHEM 370, CHEM 371, CHEM 470

3. CHEM 454, CHEM 480, CHEM 481, CHEM 484

A minor is required for this major, a “Physical Science Minor” is recommended.
MILESTONES (Periodic assessment tests required)

EXIT INTERVIEW

Assessment plan

Program assessment will be integrated into an existing departmental assessment plan.

Resources needed to support program

This emphasis will require the introduction of one new course (CHEM 481) that will need to be taught on at least an every other year basis.

Student need/demand for program

This program will offer a unique course of study that addresses an area which is highly sought after in industrial and research chemical laboratories.  Analytical/Instrumentation has exploded since the 1970’s with the increasing computational power of computers.  It is almost impossible to find a chemical laboratory without instrumentation utilized within it on a regular basis.  The practical applications of this emphasis relate to the fact that most labs in both industry and research labs have expensive instrumentation ($100,000 to well over $1,000,000) that require routine maintenance to operate correctly.  Not only will students gain the hands-on skills to operate instrumentation but will also develop skills to maintain and manage instrumentation.  This emphasis comes highly recommended by both the faculty within the chemistry department and the chemistry department’s external advisory board.  The unique set of knowledge and skills students will obtain with this emphasis are commonly required in job posting for chemist.
Relation of program to other programs on campus, UW system, region

This instrumental emphasis combines the course work from chemistry and physics to create a unique degree that is highly desired within scientific laboratories.  This emphasis will provide an opportunity in the region for students to receive a chemistry degree with an emphasis in Analytical/Instrumental Chemistry.   Currently no other UW system universities offer this unique but highly desired chemist emphasis.  (see attachment for list of chemistry degrees within UW system)
Note:  15 credits are needed to complete physical science minor.
Current total credits for chemistry degrees:
Biochemistry = 73 credits

ACS Chemistry degree = 68 credits

ACS Instrumental chemistry degree =  74 credits

ACS Chemistry Honors degree = 77 credits

ACS Green Chemistry degree =  TBD

Italics indicates upper level course for ACS degree,
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