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Lyudmyla Ardanova, Brian Groh, Michael J. Lusch, Marie K. Pomije, Jeffrey 
R. Pribyl, Danaé Quirk Dorr, James Rife, Theresa Salerno, Daniel Swart, John 
D. Thoemke, Trent Vorlicek

The department is recognized by the American Chemical Society (ACS) and 
offers a BS major that is approved by that organization.  Anyone considering a 
chemistry major or chemistry minor should choose a departmental faculty mem�
ber as an advisor and consult that advisor often throughout the course of study.

Admission to Major.  Admission to a program is necessary before enrolling 
LQ������DQG�����OHYHO�FRXUVHV��$GPLVVLRQ is granted by the department.  To be 
eligible for admission to the chemistry program, a student must have declared 
&KHPLVWU\�RU�&KHPLVWU\�7HDFKLQJ�DV�D�¿UVW�PDMRU��FRPSOHWHG����FUHGLWV�LQFOXG�
LQJ�&+(0�����DQG�&+(0�����DQG�DFKLHYHG�D�PLQLPXP�*3$�RI�������6WXGHQWV�
should also have an assigned chemistry advisor with whom they have discussed 
the program.  Applications for admission to the chemistry program are available 
LQ�WKH�&ROOHJH�6WXGHQW�$GYLVLQJ�&HQWHU������7UDIWRQ�&HQWHU���

POLICIES/INFORMATION

GPA Policy. Students obtaining a major or minor in chemistry must maintain 
an overall GPA of 2.2 in all courses required for their selected program with no 
PRUH�WKDQ���FUHGLWV�RI�³'´�������ZRUN�LQ�FKHPLVWU\�FRXUVHV�

P/N Grading Policy. Courses leading to a major or minor in chemistry or bio�
chemistry may not be taken on a P/N basis except where P/N grading is mandatory.

7KH�¿UVW�\HDU�RI�FRXUVHZRUN�IRU�DOO�FKHPLVWU\�PDMRUV�VKRXOG�LQFOXGH�WZR�VHPHV�
WHUV�RI�FKHPLVWU\��&+(0������&+(0������DQG�WZR�VHPHVWHUV�RI�PDWKHPDWLFV�
(selection of courses depends on mathematics background). During the second 
year, the recommended courses include organic chemistry, advanced mathematics, 
physics and analytical chemistry. For BS chemistry majors, it is important that the 
calculus and physics sequences be completed by the end of the second year since 
they are prerequisites for physical chemistry. Physical chemistry and instrumental 
analysis should be taken during the third year. The advanced courses in chemistry 
and biochemistry can be taken in the junior and senior years.  Participation in 
senior seminar is required of all majors.  The coursework in mathematics and 
physics that is required for a major may be credited toward a major or minor in 
these areas.  For this reason it is often desirable and convenient to choose a joint 
major or minor with physics or mathematics.

Transfer students who are considering one of the Chemistry BS options should 
note that before taking physical chemistry in the third (junior) year, students must 
VXFFHVVIXOO\�FRPSOHWH�ZLWK�D�JUDGH�RI�³&´�������RU�KLJKHU�DQ�DQDO\WLFDO�FKHPLVWU\�
course in addition to appropriate mathematics and physics courses either here at 
Minnesota State Mankato or transferable to Minnesota State Mankato. Comple�
tion of an Associate’s degree may not meet the  physical chemistry prerequisites 
and may add up to one year to the program of study.

CHEMISTRY BA

Required General Education 
MATH  121     Calculus I (4)
(Choose 4 credits)
PHYS 211 Principles of Physics I (4)
PHYS 221 General Physics I (4) 

Major Common Core
&+(0� ���� *HQHUDO�&KHPLVWU\�,����
&+(0� ���� *HQHUDO�&KHPLVWU\�,,����

&+(0� ���� $QDO\WLFDO�&KHPLVWU\����
&+(0� ���� ,QWHUPHGLDWH�,QRUJDQLF����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,��ZLWK�ODE�����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,,����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,,�/DE����
&+(0� ���:� ,QWURGXFWLRQ�WR�5HVHDUFK����
&+(0� ���� 3K\VLFDO�&KHPLVWU\����
&+(0� ���� 6HQLRU�6HPLQDU����
(Choose 4 credits)
PHYS 212 Principles of Physics II (4)
3+<6� ���� *HQHUDO�3K\VLFV�,,,���� 
3+<6� ���� *HQHUDO�3K\VLFV�,,,�/DE����

Major Restricted Electives 
&KRRVH�D�PLQLPXP�RI���FUHGLWV��7KHVH�HOHFWLYHV�PXVW�LQFOXGH�DW�OHDVW�RQH�RI�WKH�
following required elective courses.   
Required Elective Course Options
�&KRRVH�����FUHGLWV�
These electives must include at least one of these required elective course options.  
&+(0� ���� 3ULQFLSOHV�RI�%LRFKHPLVWU\����
&+(0� ���� (QYLURQPHQWDO�&KHPLVWU\����
&+(0� ���� ,QRUJDQLF�3UHSDUDWLRQV����
&+(0� ���� 6SHFWURVFRSLF�'HWHUPLQDWLRQ�RI�6WUXFWXUH����
&+(0� ���� $GYDQFHG�2UJDQLF�&KHPLVWU\����
&+(0� ���� )RRG�&KHPLVWU\����
&+(0� ���� 3K\VLFDO�&KHPLVWU\�/DERUDWRU\�,����
&+(0� ���� 3K\VLFDO�&KHPLVWU\�/DERUDWRU\�,,����
&+(0� ���� %LRFKHPLFDO�7HFKQLTXHV�,����
&+(0� ���� %LRFKHPLFDO�7HFKQLTXHV�,,����
&+(0� ���� &KURPDWRJUDSK\����
&+(0� ���� ,QVWUXPHQWDO�$QDO\VLV����
Additional Elective Course Options
�&KRRVH�����FUHGLWV�
As long as one of the required elective courses listed is chosen, these electives 
PD\�VXSSOHPHQW�WKH�FRXUVH�V��DERYH�WR�PHHW�WKH���FUHGLW�HOHFWLYH�PLQLPXP���
&+(0� ���� $GYDQFHG�,QRUJDQLF�&KHPLVWU\����
&+(0� ���� ,QGXVWULDO�&KHPLVWU\����
&+(0� ���� 3K\VLFDO�&KHPLVWU\�,,����
&+(0� ���� %LRFKHPLVWU\�,����
&+(0� ���� %LRFKHPLVWU\�,,����
&+(0� ���� :RUNVKRS������
&+(0� ���� 6HQLRU�7KHVLV������
&+(0� ���� ,QWHUQVKLS�������
&+(0� ���� 8QGHUJUDGXDWH�5HVHDUFK������
&+(0� ���� ,QGLYLGXDO�6WXG\������

Required for Bachelor of Arts (BA) degree ONLY: /DQJXDJH����FUHGLWV�

Required Minor: Yes. Any but Chemistry.

CHEMISTRY BS

Required General Education 
MATH 121 Calculus I (4)
PHYS 221 General Physics I (4)

Major Common Core 
&+(0� ���� *HQHUDO�&KHPLVWU\�,����
&+(0� ���� *HQHUDO�&KHPLVWU\�,,����
&+(0� ���� $QDO\WLFDO�&KHPLVWU\����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,,����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,,�/DE����
&+(0� ���:� ,QWURGXFWLRQ�WR�5HVHDUFK����
&+(0� ���� $GYDQFHG�,QRUJDQLF�&KHPLVWU\����
&+(0� ���� 6SHFWURVFRSLF�'HWHUPLQDWLRQ�RI�6WUXFWXUH����
&+(0� ���� 3K\VLFDO�&KHPLVWU\�,����
&+(0� ���� 3K\VLFDO�&KHPLVWU\�,,����
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&+(0� ���� 3K\VLFDO�&KHPLVWU\�/DERUDWRU\�,����
&+(0� ���� 3K\VLFDO�&KHPLVWU\�/DERUDWRU\�,,����
&+(0� ���� 6HQLRU�6HPLQDU����
MATH 122 Calculus II (4)
3+<6� ���� *HQHUDO�3K\VLFV�,,,����
3+<6� ���� *HQHUDO�3K\VLFV�,,,�/DERUDWRU\����

Major Emphasis: A.C.S. Approved 
The BS Chemistry, American Chemical Society (A.C.S.) Approved Emphasis 
is intended for professional chemists and provides an excellent preparation for 
graduate or professional school, industry or business. Any deviation from this 
program requires prior approval from the department.  
&+(0� ���� ,QRUJDQLF�3UHSDUDWLRQV����
&+(0� ���� ,QVWUXPHQWDO�$QDO\VLV����
�&KRRVH�����FUHGLWV���
&+(0� ���� 3ULQFLSOHV�RI�%LRFKHPLVWU\����
&+(0� ���� %LRFKHPLVWU\�,����

Required CHEM Elective for A.C.S. Approved Emphasis
�&KRRVH�����FUHGLWV�
6WXGHQWV�RSWLQJ�IRU�&+(0�����PXVW�FKRRVH�DW�OHDVW���FUHGLW�IURP�WKH�IROORZLQJ���
&+(0� ���� ,QWHUPHGLDWH�,QRUJDQLF�&KHPLVWU\����
&+(0� ���� (QYLURQPHQWDO�&KHPLVWU\����
&+(0� ���� $GYDQFHG�2UJDQLF�&KHPLVWU\����
&+(0� ���� ,QGXVWULDO�&KHPLVWU\����
&+(0� ���� %LRFKHPLVWU\�,,����
&+(0� ���� %LRFKHPLFDO�7HFKQLTXHV�,����
&+(0� ���� &KURPDWRJUDSK\����
&+(0� ���� 6HQLRU�7KHVLV������
&+(0� ���� ,QWHUQVKLS�������
&+(0� ���� 8QGHUJUDGXDWH�5HVHDUFK������
&+(0� ���� ,QGLYLGXDO�6WXG\������

Required MATH/PHYS Electives for A.C.S. Approved Emphasis
�&KRRVH�����FUHGLWV�
&KRRVH�D�PLQLPXP�RI���FUHGLWV�IURP�WKH�IROORZLQJ�FRXUVHV
0$7+� ���� 2UGLQDU\�'LIIHUHQWLDO�(TXDWLRQV����
0$7+� ���� 7KHRU\�RI�6WDWLVWLFV�,����
PHYS 441 Mechanics (4)
3+<6� ���� (OHFWULFLW\�	�0DJQHWLVP�,����
3+<6� ���� 6ROLG�6WDWH�3K\VLFV����
3+<6� ���� 6WDWLVWLFDO�3K\VLFV����

Major Emphasis: Generalized 
The Generalized Emphasis is for students who want a rigorous preparation in 
chemistry, but do not need as comprehensive a program as that prescribed for 
the A.C.S. Approved Emphasis. 
 
&KRRVH�DW�OHDVW���DGGLWLRQDO�XSSHU�GLYLVLRQ�FUHGLWV�WR�PHHW�JUDGXDWLRQ�UHTXLUH�
PHQWV����RI�WKHVH�FUHGLWV�PXVW�EH�FKHPLVWU\�FRXUVHV�RWKHU�WKDQ�&+(0�����DQG�
&+(0�������
Required CHEM Electives for Generalized Emphasis
(Choose 4 credits)
&KRRVH�D�PLQLPXP�RI���FUHGLWV�(;&(37�&+(0�����DQG�&+(0������
&+(0���������

Required Minor: None.
CHEMISTRY MINOR

Minor Core
&+(0� ���� *HQHUDO�&KHPLVWU\�,����
&+(0� ���� *HQHUDO�&KHPLVWU\�,,����
&+(0� ���� $QDO\WLFDO�&KHPLVWU\����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,��ZLWK�ODE�����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,,����

Minor Electives
&KRRVH�D�PLQLPXP�RI�WKUHH�FUHGLWV�IURP�&+(0�FRXUVHV�H[FHSW�&+(0������
&+(0�����DQG�&+(0������7KHVH�HOHFWLYH�FUHGLWV�PXVW�EH�WDNHQ�DW�0LQQHVRWD�
State Mankato for the minor.

&+(0� ������&+(0����

CHEMISTRY TEACHING BS

Requirements for the Chemistry Teaching BS can be found in the SCIENCE 
TEACHING section of the bulletin. For information, consult the chemistry 
education advisor, Jeffrey Pribyl.

&2856(�'(6&5,37,216

CHEM 100 (4) Chemistry in Society
This lecture and laboratory course investigates the world of chemistry, the nature 
of matter and our interactions with chemicals on a daily basis. This course is 
LQWHQGHG�IRU�QRQ�VFLHQFH�PDMRUV�DQG�LV�QRW�D�SUHSDUDWLRQ�IRU�&+(0�����RU�&+(0�
�����&UHGLW�ZLOO�QRW�EH�JLYHQ�WR�VWXGHQWV�ZKR�KDYH�SUHYLRXVO\�WDNHQ�D�FKHPLVWU\�
course at or above CHEM 111 and received a passing grade.  
Fall, Spring
*(��

CHEM 104 (3) Introduction to Chemistry
7KLV�FRXUVH�LV�DQ�LQWURGXFWLRQ�WR�JHQHUDO�FKHPLVWU\��,W�LV�D�QRQ�ODERUDWRU\�FODVV�
GHVLJQHG�WR�SUHSDUH�VWXGHQWV�IRU�&+(0�����RU�WR�EH�XWLOL]HG�DV�D�JHQHUDO�HGXFDWLRQ�
course. This course will address more mathematical relationships than CHEM 
�����&UHGLW�ZLOO�QRW�EH�JLYHQ�WR�VWXGHQWV�ZKR�KDYH�SUHYLRXVO\�WDNHQ�D�FKHPLVWU\�
course at or above CHEM 111 and received a passing grade.
*(��

CHEM 106 (3) Introduction to Chemistry (for Allied Health)
7KLV�FRXUVH�LV�DQ�LQWURGXFWLRQ�WR�JHQHUDO�DQG�RUJDQLF�FKHPLVWU\��7KLV�LV�D�QRQ�
laboratory class designed to prepare students for CHEM 111 or to be utilized 
as a general education course. Credit will not be given to students who have 
previously taken a chemistry course at or above CHEM 111 and received a 
passing grade. This course will not prepare students for any Chemistry course 
DW�RU�DERYH�D�����OHYHO�
3UH��0$7+������6WXGHQWV�VHHNLQJ�HQUROOLQJ�LQ�&+(0�����PXVW�GHPRQVWUDWH�
readiness to succeed in the course through one of the following means: 1. ACT 
PDWKHPDWLFV�VXE�VFRUH�RI����RU�KLJKHU��RU����$&&83/$&(5�(OHPHQWDU\�$O�
JHEUD�7HVW�VFRUH�RI������RU�KLJKHU�$1'�$&&83/$&(5�&ROOHJH�/HYHO�0DWK�
7HVW�VFRUH�RI�������RU�KLJKHU�
*(��

CHEM 111 (5) Chemistry of Life Processes
This course is an introduction to organic chemistry and biological chemistry for 
students in nursing, dental hygiene, dietetics, and athletic training. The laboratory 
will reinforce lecture concepts.
3UH��&+(0�����RU�KLJK�VFKRRO�FKHPLVWU\��
Fall, Spring
*(����*(��
CHEM 131 (3) Forensic Science
7KLV�FKHPLVWU\�FRXUVH�H[SORUHV�WKH�VFLHQWL¿F�PHWKRGV�XVHG�LQ�FULPLQDO�LQYHVWLJD�
tions. Course topics will include discussions of different kinds of evidence, how 
WR�VHOHFW�DQG�DQDO\]H�VDPSOHV��DQG�HVSHFLDOO\�KRZ�WR�LQWHUSUHW�UHVXOWV�RI�VFLHQWL¿F�
WHVWV���6SHFL¿F�WRSLFV�ZLOO�LQFOXGH�WKH�DQDO\VLV�RI�'1$��GUXJV��DFFHOHUDQWV�DQG�
explosives, and other organic and inorganic compounds. Case studies will be used 
as examples throughout the course. There will also be discussions concerning 
the ethics analysis, and uses of forensic data.
Variable
*(����*(��
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CHEM 134 (3) Mind Altering Substances
7KLV� FRXUVH�ZLOO� H[SORUH� WKH� VFLHQWL¿F�� SKDUPDFRORJLFDO�� QHXURFKHPLFDO� DQG�
cultural aspects of psychoactive substances. The material is presented intuitively, 
with no mathematics. Course topics will include discussions of the major classes 
of pharmaceutical and psychoactive substances, basic neurochemistry, the role of 
psychoactive substances in medicine, the ritual use of psychoactive substances 
E\�WUDGLWLRQDO�FXOWXUHV��WKH�)'$�DSSURYDO�SURFHVV��WKH�VLJQL¿FDQFH�DQG�LPSOLFD�
WLRQV�RI�GUXJ�WHVWLQJ��WKH�FRQWURYHUV\�RI�GUXJ�LQGXFHG�EHKDYLRUDO�PRGL¿FDWLRQ��
national and global perspectives of substance abuse and the ethics of legalization.
Variable
*(��

CHEM 135 (3) Science of Sport
An online course introducing the science related to sports issues including nutri�
tion, movement, equipment selection, and healthy exercising/training.
Variable
*(���

CHEM 191 (3) Chemistry for Engineers
This course covers basic chemistry and applications relevant to students interested 
LQ�WKH�HQJLQHHULQJ�¿HOGV�
3UH��KLJK�VFKRRO�FKHPLVWU\�RU�³&´�������RU�KLJKHU�LQ�&+(0������SODFHPHQW�LQWR�
0$7+�����RU�0$7+����
Fall
*(����*(��

CHEM 200 (1) GC1 Laboratory Component
*HQHUDO�FKHPLVWU\�ODE�IRU�VWXGHQWV�ZKR�KDYH�FRPSOHWHG�&+(0�����DQG�QHHG�WR�
IXO¿OO�WKH�ODERUDWRU\�SUH�UHTXLVLWH�IRU�&+(0�����GXH�WR�D�FKDQJH�LQ�DFDGHPLF�
major. This course requires special permission.
3UH��&+(0����
Variable

CHEM 201 (5) General Chemistry I
Introduction to the basic principles of chemistry including atomic and molecular 
structure, bonding, chemical reactions, stoichiometry, thermodynamics and states 
of matter. Laboratory will reinforce lecture concepts.
3UH��³&´�������RU�KLJKHU�LQ�0$7+�����RU�WKH�HTXLYDOHQW��KLJK�VFKRRO�FKHPLVWU\�
RU�³&´�������RU�KLJKHU�LQ�&+(0�������
Fall, Spring
*(����*(��

CHEM 202 (5) General Chemistry II
Continuation of the basic principles of chemistry including properties of solutions, 
kinetics, acids and bases, equilibria, buffers, precipitation reactions, electron 
transfer reactions, electrochemistry, entropy and free energy. Laboratory will 
reinforce lecture concepts.
3UH��³&´�������RU�KLJKHU�LQ�&+(0������
Fall, Spring

CHEM 299 (1-6) Individual Study

CHEM 305 (4) Analytical Chemistry
Introduction to the principles of chemical analysis, with emphasis on classical 
methods of analysis. Lectures will stress the theory of chemical measurements and 
sample handling. Laboratory exercises will provide students with opportunities to 
explore calibration methods, method development, and established procedures for 
volumetric and gravimetric analyses. Basic atomic spectroscopy is also presented.
Pre: “&´�������RU�KLJKHU�LQ�&+(0������
Fall, Spring

CHEM 312 (2) Intermediate Inorganic Chemistry
This course is designed to emphasize the descriptive aspects of inorganic chemis�
try. Course topics include nuclear chemistry, reactivity patterns of selected s and 
p block elements and a brief introduction to coordination chemistry.
3UH��³&´�������RU�KLJKHU�LQ�&+(0������
Spring

CHEM 320 (5) Organic Chemistry I
Introduction to organic structure, bonding, chemical reactivity, reactions as acids 
and bases, mechanisms and stereochemistry. The chemistry of alkanes, alkyl halides, 
alkenes, alkynes, alcohols, ethers, aldehydes and ketones, carboxylic acids and their 
derivatives, and amines will be covered. Laboratory illustrates synthetic techniques 
and the preparation and reactions of functional groups discussed during lecture.
3UH��³&´�������RU�KLJKHU�LQ�&+(0������
Fall

CHEM 321 (3) Organic Chemistry II
The chemistry of aromatic compounds, free radicals, polyenes, macromolecules, 
heterocyclic compounds, carbohydrates, amino acids, peptides, and proteins will 
be covered. This will include a study of mechanisms, synthetic transformations, 
concerted reactions, and spectroscopy.
Pre: “&´�������RU�KLJKHU�LQ�&+(0������
Spring

CHEM 331 (1) Organic Chemistry II Lab
Laboratory illustrating electrophilic aromatic substitutions and other reactions 
of aromatic compounds, synthetic transformations as well as qualitative organic 
analysis.
3UH��&+(0�����SUHYLRXVO\�RU�FRQFXUUHQWO\��
Spring

CHEM 360 (4) Principles of Biochemistry
Analysis of the structure and metabolism of biologically important compounds. 
7KLV�LQWHUPHGLDWH�OHYHO�FRXUVH�LV�GHVLJQHG�IRU�VWXGHQWV�LQ�WKH�PHGLFDO�WHFKQRO�
RJ\��IRRG�VFLHQFH��FKHPLVWU\�HGXFDWLRQ��FKHPLVWU\�DQG�SUH�SURIHVVLRQDO�KHDOWK�
majors. The laboratory teaches basic biochemical techniques.
Pre: “&´�������RU�KLJKHU�LQ�&+(0������
Spring

CHEM 381W (2) Introduction to Research
Introduction to the use of chemical literature (in print and electronic media), 
current departmental faculty research interests, safe and ethical conduct of labora�
tory research, and proper recording of research results in laboratory notebooks. 
Students perform a literature search and write a proposal for an undergraduate 
research project.
3UH��6HOHFW���FRXUVHV��&+(0������&+(0������&+(0������
Fall 
:,�

CHEM 407 (3) Environmental Chemistry
The sources of various elements and chemical reactions between them in the 
atmosphere and hydrosphere are treated. Current research topics relevant to the 
¿HOG�RI�HQYLURQPHQWDO�FKHPLVWU\�ZLOO�DOVR�EH�DGGUHVVHG��/DERUDWRU\�H[HUFLVHV�
will emphasize proper sampling technique and various analytical methods for 
quantifying environmentally important components.
Pre: “&´�������RU�KLJKHU�LQ�&+(0������
Variable

CHEM 413 (3) Advanced Inorganic Chemistry
A survey of topics in inorganic chemistry including quantum mechanics, sym�
metry and group theory, solid state chemistry, molecular structure and geometry, 
bonding theories, and coordination chemistry, emphasizing the theoretical 
foundation.
3UH��³&´�������RU�KLJKHU�LQ�&+(0������
Fall

CHEM 415 (2) Inorganic Preparations
The preparation and study of inorganic/organometallic compounds utilizing 
a variety of synthetic techniques including common Schlenk techniques. The 
studies will include characterization by common instrumental methods such as 
,5��105�DQG�89�YLV�VSHFWURVFRS\��$GGLWLRQDO�VWXGLHV�XVLQJ�LQVWUXPHQWDO�WHFK�
QLTXHV�VXFK�DV�,5��105��89�YLV��HOHFWURFKHPLVWU\�DQG�PDJQHWLF�VXVFHSWLELOLW\�
will also be conducted.
Pre: “&´�������RU�KLJKHU�LQ�&+(0������
Spring

ChemistryChemistry
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CHEM 423 (4) Spectroscopic Determination of Structure
Spectroscopic techniques including nuclear magnetic resonance, infrared, and 
mass spectrometry for determining structural features of molecules will be 
covered. Spectroscopic methods emphasize interpretation of spectra, and also 
SURYLGH�KDQGV�RQ�RSHUDWLRQ�RI� WKH�FRUUHVSRQGLQJ�HOHFWURQLF� LQVWUXPHQWV��7KH�
laboratory uses these techniques for the determination of the structures of a 
series of unknown compounds.
3UH��³&´�������RU�KLJKHU�LQ�&+(0�����DQG�&+(0������
Spring

CHEM 424 (3) Advanced Organic Chemistry
Advanced synthetic organic reactions and their mechanisms. Laboratory will 
include examples of some of this chemistry, and techniques for reaction monitor�
LQJ�DQG�SURGXFW�SXUL¿FDWLRQ�
3UH��³&´�������RU�KLJKHU�LQ�&+(0������
6SULQJ�(9(1

CHEM 434 (2) Industrial Chemistry
The synthesis and properties of organic macromolecules, especially industrially 
important polymers, and the chemistry of other industrially important chemical 
reactions and processes.
3UH��³&´�������RU�KLJKHU�LQ�&+(0������
6SULQJ�2''

CHEM 437 (4) Food Chemistry
This lecture laboratory course will cover the fundamental principles of food 
chemistry.  Chemical and physical properties of major and minor food components 
will be discussed.  The laboratory will involve both traditional wet chemical 
methods and more sophisticated instrumental analyses.
Pre: “&´�������RU�KLJKHU�LQ�&+(0������³&´�������RU�KLJKHU�LQ�&+(0������
3UH�RU�&RUHT��&+(0�����RU�&+(0����
Variable  

CHEM 440 (3) Physical Chemistry I
Detailed treatment of thermodynamics and chemical kinetics. Topics include 
equations of state, laws of thermodynamics, statistical thermodynamics, phase 
and reaction equilibrium, thermodynamics of solutions and electrochemistry, 
transport properties, and reaction kinetics.
Pre: “&´�������RU�KLJKHU�LQ�&+(0������³&´�������RU�KLJKHU�LQ�MATH 121, “C” 
������RU�KLJKHU�LQ�HLWKHU�PHYS 212 or PHYS 221 
Fall

CHEM 441 (3) Physical Chemistry II
Detailed treatment of quantum mechanics, spectroscopy, and statistical mechan�
ics. Topics include the foundations of quantum mechanics, application of quan�
tum mechanics to atomic and molecular structure, foundations of spectroscopic 
techniques and statistical mechanics.
3UH��0XVW�KDYH�D�³&´�������RU�KLJKHU�LQ�&+(0������0$7+������3+<6������
Spring

CHEM 450 (1) Physical Chemistry Laboratory I
/DERUDWRU\�WR�DFFRPSDQ\�&+(0������$Q�DGYDQFHG�WUHDWPHQW�RI�PHDVXUHPHQW�
theory and data analysis precedes a series of thermodynamic and kinetic experi�
ments designed to complement topics treated in lecture to help students’ indepen�
dence and sophistication in planning, performing, and reporting experimental work.
3UH��&+(0�����SUHYLRXVO\�RU�FRQFXUUHQWO\��
Fall
CHEM 451 (1) Physical Chemistry Laboratory II
Laboratory to accompany CHEM 441. Experiments and computational projects 
in quantum mechanics, spectroscopy, and statistical mechanics. The experiments 
and projects will continue to work toward the goal of increasing the students’ 
independence and sophistication.
3UH��³&´�������RU�KLJKHU�LQ�&+(0����
Pre or Coreq: CHEM 441 
Spring

CHEM 460 (3) Biochemistry I
Detailed analysis of the structures, properties, and functions of proteins, carbohy�
GUDWHV��DQG�OLSLGV��LQWURGXFWLRQ�WR�FDUERK\GUDWH�PHWDEROLVP��WKHRU\�IRU�WKH�SXUL¿FDWLRQ�
DQG�DQDO\VLV�RI�SURWHLQV��&RQFXUUHQW�HQUROOPHQW�LQ�&+(0�����LV�UHFRPPHQGHG�
Pre: “&´�������RU�KLJKHU�LQ�%,2/�����RU�SHUPLVVLRQ��“&´�������RU�KLJKHU�LQ�&+(0�����
Fall

CHEM 461 (3) Biochemistry II
Detailed analysis of the reactions involved in intermediary metabolism, transla�
tion, transcription, and replication.
3UH��&+(0������
Spring

CHEM 465 (1) Biochemical Techniques I
A lecture/laboratory course which presents methodology and instrumentation 
used to purify and analyze biomolecules. Techniques include chromatography, 
autoradiography and radioisotope techniques, polyacrylamide gel electrophoresis, 
and spectrophotometry.
3UH��&+(0�����SUHYLRXVO\�RU�FRQFXUUHQWO\��&+(0�����LV�UHFRPPHQGHG���
Fall

CHEM 466 (2) Biochemical Techniques II
Students work in teams to solve biochemical research problems by analyzing 
data from experiments which they design.
3UH��&+(0�����DQG�&+(0������
Spring

CHEM 474 (2) Chromatography
7KHRU\�DQG�DSSOLFDWLRQV�RI�WKLQ�OD\HU��SDSHU��OLTXLG��JDV�DQG�VXSHUFULWLFDO�ÀXLG�
chromatography and capillary electrophoresis.
3UH��&+(0�����SUHYLRXVO\�RU�FRQFXUUHQWO\�LV�UHFRPPHQGHG��
)DOO�(9(1

CHEM 475 (4) Instrumental Analysis
Theory and practice of modern instrumental methods including basic electronics. 
Special emphasis placed on sampling methods, analog and digital electronics, 
electrochemistry, spectrophotometric and chromatographic methods, surface 
DQG�WKLQ�¿OP�DQDO\VLV�DQG�FRPSXWHU�DFTXLVLWLRQ�DQG�GDWD�SURFHVVLQJ�WHFKQLTXHV�
Pre: “&´�������RU�KLJKHU�LQ�&+(0������3+<6�����RU�3+<6�����LV�UHFRPPHQGHG��
Spring

CHEM 479 (4) Teaching Physical Science
Methods and materials for teaching physical sciences in middle school through 
high school. Clinical experiences are required for the course.
Pre: Consent  
Spring

CHEM 482 (1-3) Problems in Teaching Science
Variable

CHEM 490 (1-6) Workshop

CHEM 495 (1) Senior Seminar
Capstone course for majors in Chemistry, Biochemistry and Chemistry Teaching. 
During this course, students will present the results of their research in several 
different forums including oral presentations and poster sessions.
3UH���6HOHFW���&RXUVH��&+(0�����RU�&+(0������
Spring

CHEM 496 (1-6) Senior Thesis

CHEM 497 (1-16) Internship

CHEM 498 (1-6) Undergraduate Research

CHEM 499 (1-6) Individual Study

ChemistryChemistry


