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College of Science, Engineering & Technology
Department of Biological Sciences
����7UDIWRQ�6FLHQFH�&HQWHU�6���������������
Website: www.cset.mnsu.edu/biology/

Chair: Michael Bentley, Ph.D.

Lois Anderson, M.S.; Christopher Conlin, Ph.D.; Bradley Cook, Ph.D.; Geoff 
Goellner, Ph.D.; Marilyn Hart, Ph.D.; Penny Knoblich, DVM; Ph.D.; John D. 
Krenz, Ph.D.; Bethann Lavoie, Ph.D.; Alison Mahoney, Ph.D.; Gregg Marg, 
Ph.D.; Steven Mercurio, Ph.D.; Beth Proctor, Ph.D.; Christopher Ruhland, 
Ph.D.; Timothy Secott, Ph.D.; Robert Sorensen, Ph.D.; Daniel Toma, Ph.D.; 
Dorothy Wrigley, Ph.D.; 

The Department of Biological Sciences offers programs for students preparing 
IRU� FDUHHUV� LQ� HGXFDWLRQ�� ODERUDWRU\� DQG�¿HOG� UHVHDUFK�� ELRWHFKQRORJ\�� HQYL�
ronmental sciences, clinical laboratory sciences, cytotechnology, food science 
WHFKQRORJ\� DQG� SUH�SURIHVVLRQDO� SURJUDPV� LQFOXGLQJ� SUH�PHGLFLQH�� DQG� SUH�
veterinary medicine.

The biology major offers a core program intended to develop a common 
background in biology and additional upper level courses designed to provide 
specialized options.  Students typically take a broad based general biology major 
or an emphasis in one of the following: general biology, cytotechnology, ecol�
ogy, biomedical sciences, microbiology, plant science, toxicology, or zoology.  
Programs in biotechnology, environmental sciences, food science technology 
and science teaching are also offered.

Admission to Major is granted by the department. Admission requirements 
DUH����HDUQHG�VHPHVWHU�KRXUV�LQFOXGLQJ�%,2/������%,2/������%,2/������DQG�
&+(0�����ZLWK�D�JUDGH�RI�³&´�RU�EHWWHU��FRPSOHWHG�*HQHUDO�(GXFDWLRQ�*RDO�
Area 4 (Mathematics); completed General Education Goal Area 2, Part A (English 
Composition); and a minimum cumulative GPA of 2.2, with a cumulative GPA 
LQ�%LRORJ\�FRXUVHV�RI�����

5HVLGHQF\�UHTXLUHPHQW�IRU� WKH�0DMRU��$W� OHDVW�����RI�FRXUVHV�����OHYHO�DQG�
up that are required for the major must be taken at Minnesota State University, 
Mankato.

*UDGXDWLRQ�ZLWK�D�%LRORJ\�0DMRU�UHTXLUHV�D�PLQLPXP�FXPXODWLYH�*3$�RI������
DQG�D�PLQLPXP�FXPXODWLYH�*3$�LQ�%LRORJ\�FRXUVHV�RI�����

32/,&,(6�,1)250$7,21

P/N Grading Policy. All courses leading to a major or a minor in biology must 
be taken for letter grades.  Any exception to this policy must be approved by the 
chairperson of the department. 
Refer to the College regarding required advising for students on academic 
probation.

GPA Policy.�,Q�SURJUDPV�ZKHUH�QRW�VSHFL¿FDOO\�QRWHG��D�PLQLPXP�*3$�RI�����
PXVW�EH�PDLQWDLQHG�LQ�ELRORJLFDO�VFLHQFHV��$�PLQLPXP�*3$�RI�����LQ�WKH�VFLHQFHV�
must be maintained to meet student teaching requirements.

6HYHUDO�ELRORJ\�VFKRODUVKLSV�DUH�DYDLODEOH�IRU�HQWHULQJ�¿UVW�\HDU�VWXGHQWV�DQG�
currently enrolled Minnesota State Mankato students who meet the requirements. 
$SSOLFDWLRQ�GHDGOLQH�LV�0DUFK����RI�HDFK�\HDU�

7KH�'HSDUWPHQW�RI�%LRORJLFDO�6FLHQFHV�RIIHUV�D�ZHOO�EDODQFHG�VXPPHU�VFKRRO�
SURJUDP��)RU�GHWDLOV�FRQFHUQLQJ�WKH�FRXUVHV�EHLQJ�RIIHUHG�FRQVXOW�WKH�VXPPHU�
bulletin.

BIOLOGY BS  

6WXGHQWV�PD\�HOHFW�WR�FRPSOHWH�WKH�JHQHUDO�QRQ�VSHFLDOL]HG�ELRORJ\�PDMRU�RU�
select one of the alternative specialized options or emphases.

Required General Education 
%,2/� ���� *HQHUDO�%LRORJ\�,����
3+<6� ���� 3ULQFLSOHV�RI�3K\VLFV�,����
(&KRRVH�����FUHGLWV���
0$7+� ���� 7ULJRQRPHWU\����
0$7+� ���� 3UHFDOFXOXV�0DWKHPDWLFV����
0$7+� ���� &DOFXOXV�,����
Major Common Core 
%,2/� ���� *HQHUDO�%LRORJ\�,,����
%,2/� ���� *HQHWLFV����
%,2/� ���� +XPDQ�$QDWRP\����
%,2/� ���� 0LFURELRORJ\����
%,2/� ���� &HOO�%LRORJ\����
%,2/� ���� 3ULQFLSOHV�RI�+XPDQ�3K\VLRORJ\����
%,2/� ���� 'HYHORSPHQW�DQG�+XPDQ�(PEU\RORJ\����
&+(0� ���� *HQHUDO�&KHPLVWU\�,����
&+(0� ���� *HQHUDO�&KHPLVWU\�,,����
&+(0� ���� $QDO\WLFDO�&KHPLVWU\����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,����
3+<6� ���� 3ULQFLSOHV�RI�3K\VLFV�,,����

Major Restricted Electives 
&+(0� ���� 3ULQFLSOHV�RI�%LRFKHPLVWU\����
&+(0� ���� %LRFKHPLVWU\�,����
&+(0� ���� %LRFKHPLFDO�7HFKQLTXHV�,����
�&KRRVH�����FUHGLWV�
+/7+� ���� %LRVWDWLVWLFV����
0$7+� ���� &DOFXOXV�,����
0$7+� ���� &RQFHSWV�RI�3UREDELOLW\�	�6WDWLVWLFV����

Major Unrestricted Electives 
%,2/� ���� 1HXURELRORJ\����
%,2/� ���� *OREDO�&KDQJH�%LRORJ\����
%,2/� ���� %LRORJ\�RI�$JLQJ�DQG�&KURQLF�'LVHDVHV����
%,2/� ���� 'LDJQRVWLF�3DUDVLWRORJ\����
%,2/� ���� +HPDWRORJ\�,QWURGXFWLRQ�WR�,PPXQRORJ\����
%,2/� ���� &DUGLRYDVFXODU�3K\VLRORJ\����
%,2/� ���� +LVWRORJ\����
%,2/� ���� *HQHUDO�(QGRFULQRORJ\����
%,2/� ���� %LRORJLFDO�,QVWUXPHQWDWLRQ����
%,2/� ���� ,QWURGXFWLRQ�WR�7R[LFRORJ\����
%,2/� ���� 3ULQFLSOHV�RI�3KDUPDFRORJ\����
%,2/� ���� ,PPXQRORJ\����
%,2/� ���� 0HGLFDO�0LFURELRORJ\����
%,2/� ���� 0ROHFXODU�%LRORJ\����
%,2/� ���� ,QWHUQVKLS�,�������
%,2/� ���� ,QGLYLGXDO�6WXG\�������

General Electives 
These courses in conjunction with other courses taken for this degree must 
SURGXFH�D�WRWDO�RI����FUHGLWV�RI������DQG�����OHYHO�FRXUVHV��

Other Graduation Requirements 
&KRRVH�DQ�DGGLWLRQDO���WR����XSSHU�GLYLVLRQ�FUHGLWV�WR�PHHW�JUDGXDWLRQ�UHTXLUHPHQWV��

Required Minor: None

BIOMEDICAL SCIENCES OPTION
The purpose of this option is to prepare the student for a career in biomedicine. 
7KH�RSWLRQ�IXO¿OOV�WKH�VFLHQFH�FRXUVH�UHTXLUHPHQWV�IRU�PRVW�PHGLFDO��RVWHRSDWKLF��
dental, and chiropractic schools as will as the science course requirements for 
JUDGXDWH�HGXFDWLRQ�LQ�ELRPHGLFLQH��,I�\RX�DUH�LQWHUHVWHG�LQ�DSSO\LQJ�RI�D�VSHFL¿F�
PHGLFDO�VFKRRO��SOHDVH�FRQWDFW�WKDW�VFKRRO�IRU�WKHLU�VSHFL¿F�UHTXLUHPHQWV�
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Required General Education 
%,2/� ���� *HQHUDO�%LRORJ\�,����
3+<6� ���� 3ULQFLSOHV�RI�3K\VLFV�,����
�&KRRVH�����FUHGLWV�
0$7+� ���� 7ULJRQRPHWU\����
0$7+� ���� 3UHFDOFXOXV�0DWKHPDWLFV����
0$7+� ���� &DOFXOXV�,����

Major Common Core 
%,2/� ���� *HQHUDO�%LRORJ\�,,����
%,2/� ���� *HQHWLFV����
%,2/� ���� +XPDQ�$QDWRP\����
%,2/� ���� 0LFURELRORJ\����
%,2/� ���� &HOO�%LRORJ\����
%,2/� ���� 3ULQFLSOHV�RI�+XPDQ�3K\VLRORJ\����
%,2/� ���� 'HYHORSPHQW�DQG�+XPDQ�(PEU\RORJ\����
&+(0� ���� *HQHUDO�&KHPLVWU\�,����
&+(0� ���� *HQHUDO�&KHPLVWU\�,,����
&+(0� ���� $QDO\WLFDO�&KHPLVWU\����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,����
3+<6� ���� 3ULQFLSOHV�RI�3K\VLFV�,,����

Major Restricted Electives 
(Choose 4 credits)  
&+(0� ���� 3ULQFLSOHV�RI�%LRFKHPLVWU\����
&+(0� ���� %LRFKHPLVWU\�,����
&+(0� ���� %LRFKHPLFDO�7HFKQLTXHV�,����
�&KRRVH�����FUHGLWV�
+/7+� ���� %LRVWDWLVWLFV����
0$7+� ���� &DOFXOXV�,����
0$7+� ���� &RQFHSWV�RI�3UREDELOLW\�	�6WDWLVWLFV����

Major Unrestricted Electives 
�&KRRVH���FUHGLWV�
Choose at least one course with a laboratory. Choose a maximum of 4 credits 
HDFK�IURP�%,2/�����DQG�%,2/�������
%,2/� ���� 1HXURELRORJ\����
%,2/� ���� *OREDO�&KDQJH�%LRORJ\����
%,2/� ���� %LRORJ\�RI�$JLQJ�DQG�&KURQLF�'LVHDVHV����
%,2/� ���� 'LDJQRVWLF�3DUDVLWRORJ\����
%,2/� ���� +HPDWRORJ\�,QWURGXFWLRQ�WR�,PPXQRORJ\����
%,2/� ���� &DUGLRYDVFXODU�3K\VLRORJ\����
%,2/� ���� +LVWRORJ\����
%,2/� ���� *HQHUDO�(QGRFULQRORJ\����
%,2/� ���� %LRORJLFDO�,QVWUXPHQWDWLRQ����
%,2/� ���� ,QWURGXFWLRQ�WR�7R[LFRORJ\����
%,2/� ���� 3ULQFLSOHV�RI�3KDUPDFRORJ\����
%,2/� ���� ,PPXQRORJ\����
%,2/� ���� 0HGLFDO�0LFURELRORJ\����
%,2/� ���� 0ROHFXODU�%LRORJ\����
%,2/� ���� ,QWHUQVKLS�,�������
%,2/� ���� ,QGLYLGXDO�6WXG\�����������

General Electives 
These courses in conjunction with other courses taken for this degree must 
SURGXFH�D�WRWDO�RI����FUHGLWV�RI������DQG�����OHYHO�FRXUVHV��

Required Minor: None.

CYTOTECHNOLOGY/CYTOGENETICS OPTION
A cytotechnologist is an allied health professional and is involved in the micro�
scopic study of cells for evidence of disease and cancer. Cytotechnologists are 
trained to accurately identify precancerous, malignant, and infectious conditions 
XVLQJ�F\WRORJLFDO�WHFKQLTXHV��7KH�³3DS�WHVW´��DQ�HYDOXDWLRQ�RI�FHOOV�IURP�WKH�XWHU�
LQH�FHUYL[��LV�WKH�EHVW�NQRZQ�WHVW�LQ�WKLV�¿HOG��7KH�IRXU�\HDU�FXUULFXOXP�FRQVLVWV�
of three years spent at the university completing the required courses and the 
IRXUWK�\HDU�LV�D����FUHGLW�LQWHUQVKLS�VSHQW�LQ�SURIHVVLRQDO�HGXFDWLRQ��$JHQFLHV�
participating in the cytotechnology program include, but are not limited to: Mayo 

6FKRRO�RI�+HDOWK�6FLHQFHV�LQ�5RFKHVWHU���$GPLVVLRQ�LQWR�WKH�IRXUWK�\HDU�KRVSLWDO�
clinical internship is competitive. Therefore, admission to the program does not 
HQVXUH�SODFHPHQW�LQWR�WKH�IRXUWK�\HDU�LQWHUQVKLS��7KH�%6�GHJUHH�LV�DZDUGHG�E\�
the university after successful completion of the internship year. Graduates are 
then eligible to take the certifying examination. Cytotechnologists are employed 
in hospital laboratories, universities, and private laboratories.

NOTE: Due to the closure of the Cytogenetic Internship Program at Mayo 
Clinic, please consult with the advisor on the status of the degree in the 
Cytogenetic option.

Cytogenetics is the specialized area of laboratory medicine involving the 
study of normal and abnormal chromosomes and their relationship to human 
disease. Cytogenetic technologists analyze chromosomes using tissue cultures 
DQG�SUHSDUDWLRQV�IURP�SHULSKHUDO�EORRG��ERQH�PDUURZ��DPQLRWLF�ÀXLG��SURGXFWV�
RI�FRQFHSWLRQ��DQG�WXPRU�VDPSOHV��&\WRJHQHWLF�WHFKQRORJLVWV�XVH�ÀXRUHVFHQW�
ODEHOHG�'1$�WR�GHWHFW�FKURPRVRPH�DEQRUPDOLWLHV�DVVRFLDWHG�ZLWK�ELUWK�GHIHFWV��
UHWDUGDWLRQ��LQIHUWLOLW\��PLVFDUULDJH��DQG�FDQFHUV��)OXRUHVFHQFH�,Q�6LWX�+\ULGL]D�
WLRQ�RU�),6+�KDV�EHFRPH�WKH�PRVW�UDSLGO\�JURZLQJ�DUHD�LQ�F\WRJHQHWLFV��7KH�
IRXU�\HDU�FXUULFXOXP�FRQVLVWV�RI�WKUHH�\HDUV�VSHQW�DW�WKH�XQLYHUVLW\�FRPSOHWLQJ�
WKH�UHTXLUHG�FRXUVHV�DQG�WKH�IRXUWK�\HDU�LV�D����FUHGLW�LQWHUQVKLS�VSHQW�LQ�SURIHV�
VLRQDO�HGXFDWLRQ��$GPLVVLRQ�LQWR�WKH�IRXUWK�\HDU�KRVSLWDO�FOLQLFDO�LQWHUQVKLS�LV�
competitive. Therefore, admission to the program does not ensure placement 
LQWR�WKH�IRXUWK�\HDU�LQWHUQVKLS��7KH�%6�GHJUHH�LV�DZDUGHG�E\�WKH�XQLYHUVLW\�DIWHU�
successful completion of the internship year. Graduates are then eligible to take 
the certifying examination. Cytogenetic technologists are employed in hospitals, 
FOLQLFDO�ODERUDWRULHV��UHVHDUFK�ODERUDWRULHV��DQG�F\WRJHQHWLF�UHODWHG�ELRWHFKQRO�
ogy companies. Background checks may be required on all students admitted 
WR�&\WRWHFKQRORJ\�	�&\WRJHQHWLFV�LQWHUQVKLS�SURJUDPV�

Required General Education 
%,2/� ���� 0LFURELRORJ\����
&+(0� ���� *HQHUDO�&KHPLVWU\�,����
(Choose 4 credits)  
%,2/� ���� *HQHUDO�%LRORJ\�,����
%,2/� ���:� *HQHUDO�%LRORJ\�,����
(Choose 4 credits)
0$7+� ���� &ROOHJH�$OJHEUD����
0$7+� ���� 3UHFDOFXOXV�0DWKHPDWLFV����
0$7+� ���� &DOFXOXV�,����

Major Common Core 
%,2/� ���� *HQHUDO�%LRORJ\�,,����
%,2/� ���� *HQHWLFV����
%,2/� ���� +XPDQ�$QDWRP\����
%,2/� ���� &HOO�%LRORJ\����
%,2/� ���� 3ULQFLSOHV�RI�+XPDQ�3K\VLRORJ\����
&+(0� ���� *HQHUDO�&KHPLVWU\�,,����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,����

Major Restricted Electives 
(Choose 4 credits)
&+(0� ���� $QDO\WLFDO�&KHPLVWU\����
&+(0� ���� 3ULQFLSOHV�RI�%LRFKHPLVWU\����
�&KRRVH�����FUHGLWV�
%,2/� ���� +HPDWRORJ\�,QWURGXFWLRQ�WR�,PPXQRORJ\����
%,2/� ���� 'HYHORSPHQW�DQG�+XPDQ�(PEU\RORJ\����
%,2/� ���� +LVWRORJ\����
%,2/� ���� 0ROHFXODU�%LRORJ\����
,QWHUQVKLS�FUHGLWV�DUH�GHWHUPLQHG�LQ�FRQVXOWDWLRQ�ZLWK�DGYLVRU�
�&KRRVH����FUHGLWV���
%,2/� ���� &\WRWHFKQRORJ\�&\WRJHQHWLFV�&OLQLFDO�,QWHUQVKLS�,�������
%,2/� ���� &\WRWHFKQRORJ\�&\WRJHQHWLFV�&OLQLFDO�,QWHUQVKLS�,,�������
%,2/� ���� &\WRWHFKQRORJ\�&\WRJHQHWLFV�&OLQLFDO�,QWHUQVKLS�,,,�������
%,2/� ���� &\WRWHFKQRORJ\�&\WRJHQHWLFV�&OLQLFDO�,QWHUQVKLS�,9����������

BiologyBiology
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ECOLOGY OPTION
Ecology is the study of relationships between organisms and their environment. 
7KH�RSWLRQ�FRQVLVWV�RI�IXQGDPHQWDO�FRXUVHV�LQ�ELRORJ\�DQG�UHODWHG�VFLHQFHV��PLG�
OHYHO�VWXG\�LQ�JHQHWLFV��HYROXWLRQ��DQG�VWDWLVWLFV��DQG�DQ�DUUD\�RI�XSSHU�GLYLVLRQ�
HOHFWLYHV�WKDW�HPSKDVL]H�¿HOGZRUN��GDWD�DQDO\VLV��DQG�ZULWLQJ��0DQ\�VWXGHQWV�
collaborate with faculty in their research or conduct independent research 
projects. Career titles available with this option include ecologist, naturalist, 
ZLOGOLIH� ELRORJLVW�� QDWXUDO� UHVRXUFH�PDQDJHU��¿VK�ELRORJLVW��PDULQH�ELRORJLVW��
FRQVHUYDWLRQDO�WUDLQLQJ�RU�JUDGXDWH�VFKRRO��)RU�PRUH�LQIRUPDWLRQ�DERXW�WKH�RS�
WLRQ�DQG�WKH�HFRORJ\�IDFXOW\��VHOHFW�³HFRORJ\´�DW�WKH�GHSDUWPHQW�SDJH��VHH�ZZZ�
mnsu.edu/dept/biology).

Required General Education 
%,2/� ���� *HQHUDO�%LRORJ\�,����
3+<6� ���� 3ULQFLSOHV�RI�3K\VLFV�,����
Math Requirement �&KRRVH�����FUHGLWV���
0$7+� ���� 7ULJRQRPHWU\����
0$7+� ���� 3UHFDOFXOXV�0DWKHPDWLFV����

Major Common Core 
%,2/� ���� *HQHUDO�%LRORJ\�,,����
%,2/� ���� *HQHWLFV����
%,2/� ���� *HQHUDO�(FRORJ\����
%,2/� ���� (YROXWLRQ����
%,2/� ���� 9HUWHEUDWH�(FRORJ\����
%,2/� ���� 3ODQW�(FRORJ\����
&+(0� ���� *HQHUDO�&KHPLVWU\�,����
(1*� ���:� 7HFKQLFDO�&RPPXQLFDWLRQ����
+/7+� ���� %LRVWDWLVWLFV����

Major Restricted Electives 
CHOOSE 1 CLUSTER Physiology Requirement  
Animal Physiology   
%,2/� ���� &HOO�%LRORJ\����
%,2/� ���� &RPSDUDWLYH�$QLPDO�3K\VLRORJ\����
Microbial Physiology   
%,2/� ���� 0LFURELRORJ\����
%,2/� ���� 0LFURELDO�3K\VLRORJ\�DQG�*HQHWLFV����
Plant Physiology   
%,2/� ���� 3ODQW�6FLHQFH����
%,2/� ���� 3ODQW�3K\VLRORJ\����

Major Unrestricted Electives 
&KRRVH�FRXUVHV�WR�WRWDO����FUHGLWV�LQ�ELRORJ\��&RXUVHV�RWKHU�WKDQ�WKRVH�OLVWHG�DUH�
allowed with consent of your advisor. A limit of 4 total credits is allowed for 
%,2/������%,2/������	�%,2/�����FRPELQHG����
%,2/� ���� $QLPDO�'LYHUVLW\����
%,2/� ���� :HWODQGV����
%,2/� ���� )LVKHULHV�%LRORJ\����
%,2/� ���� $GYDQFHG�)LHOG�(FRORJ\����
%,2/� ���� *OREDO�&KDQJH�%LRORJ\����
%,2/� ���� 6RLO�(FRORJ\����
%,2/� ���� &RPSDUDWLYH�$QLPDO�3K\VLRORJ\����
%,2/� ���� /DNH�(FRORJ\����
%,2/� ���� $QLPDO�%HKDYLRU����
%,2/� ���� 3ODQW�3K\VLRORJ\����
%,2/� ���� )ORUD�RI�0LQQHVRWD����
%,2/� ���� ,QWURGXFWLRQ�WR�7R[LFRORJ\����
%,2/� ���� 0LFURELDO�(FRORJ\�DQG�%LRUHPHGLDWLRQ����
%,2/� ���� 0ROHFXODU�%LRORJ\����
%,2/� ���� +RQRUV�5HVHDUFK������
%,2/� ���� ,QWHUQVKLS�,�������
%,2/� ���� ,QGLYLGXDO�6WXG\������

Other Graduation Requirements 
&KRRVH�DQ�DGGLWLRQDO����WR����XSSHU�GLYLVLRQ�FUHGLWV��ELRORJ\�RU�QRQ�ELRORJ\��WR�
PHHW�WKH�UHTXLUHPHQW�RI�D�PLQLPXP�RI����XSSHU�GLYLVLRQ�FUHGLWV���

Required Minor: None

MICROBIOLOGY OPTION
Microorganisms impact every area of life. The option exposes students to a va�
riety of topics in microbiology and teaches numerous skills needed to work with 
microorganisms. Training in microbiology prepares students for employment in 
industry (ex. quality assurance, vaccine production) and government (ex. labora�
tory technicians). Currently, employment opportunities abound in applied areas 
of microbiology such as biological products/pharmaceuticals, food processing, 
HQYLURQPHQWDO�DVVHVVPHQW��,W�DOVR�SUHSDUHV�D�VWXGHQW�IRU�FRQWLQXLQJ�HGXFDWLRQ�
in microbiology, immunology, and cell and molecular biology. Students may 
elect to work on research projects with faculty who work in the areas of food 
microbiology, immunology, microbial genetics, and molecular biology.

Required for Option (12 credits)
%,2/� ���� *HQHUDO�%LRORJ\�,����
&+(0� ���� *HQHUDO�&KHPLVWU\��,�
Math Requirement
(Choose 4 credits)
0$7+� ���� &ROOHJH�$OJHEUD����
0$7+� ���� &DOFXOXV�,����

Major Common Core
%,2/� ���� *HQHUDO�%LRORJ\�,,����
%,2/� ���� *HQHWLFV����
%,2/� ���� 0LFURELRORJ\����
&+(0� ���� *HQHUDO�&KHPLVWU\�,,����
&+(0� ���� $QDO\WLFDO�&KHPLVWU\����
&+(0� ���� 2UJDQLF�&KHPLVWU\�,����

Major Restricted Electives
�&KRRVH�����FUHGLWV�
%,2/� ���� 0LFURELDO�3K\VLRORJ\�DQG�*HQHWLFV����
&+(0� ���� 3ULQFLSOHV�RI�%LRFKHPLVWU\����
&+(0� ���� %LRFKHPLVWU\�,����
&+(0� ���� %LRFKHPLFDO�7HFKQLTXHV�,����

Major Unrestricted Elective
���FUHGLWV�RI�HOHFWLYHV�PXVW�EH�WDNHQ��%LRFKHPLVWU\�RU�%,2/�����PD\�EH�WDNHQ�
as an elective if not taken as part of the core.
%,2/� ���� 'LDJQRVWLF�SDUDVLWRORJ\�����
%,2/� ���� %LRORJLFDO�,QVWUXPHQWDWLRQ�����
%,2/� ���� 0LFURELDO�(FRORJ\�DQG�%LRUHPHGLDWLRQ����
%,2/� ���� ,PPXQRORJ\����
%,2/� ���� 0HGLFDO�0LFURELRORJ\�����
%,2/� ���� )RRG�0LFURELRORJ\����
%,2/� ���� 0ROHFXODU�%LRORJ\����
%,2/� ���� ,QGLYLGXDO�6WXG\������

General Electives
+/7+�����%LRVWDWLVWLFV�DQG�0$7+�����&DOFXOXV�,�DUH�VWURQJO\�HQFRXUDJHG�

Other Graduation Requirements
&KRRVH�����DGGLWLRQDO�XSSHU�GLYLVLRQ�FUHGLWV�WR�PHHW�JUDGXDWH�UHTXLUHPHQWV��

Required Minor: None.

PLANT SCIENCE OPTION
The Plant Biology option includes the study of cells, genetics, anatomy, physiol�
ogy, taxonomy, and ecology of terrestrial and aquatic vascular plants, mosses, 
algae and fungi. The option emphasizes plant structure and function, diversity, 
evolutionary and anatomical adaptations and interactions between plants and 
their environment. An option in plant sciences prepares undergraduate students 
IRU�FDUHHUV�LQ�HGXFDWLRQ��ELRWHFKQRORJ\��¿HOG�ELRORJ\��SKDUPDFHXWLFDO�FRPSDQLHV�
DQG�JRYHUQPHQW�DJHQFLHV��,Q�DGGLWLRQ��WKH�RSWLRQ�SUHSDUHV�VWXGHQWV�IRU�0DVWHU¶V�
and Doctoral degrees in Plant Science.
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Required General Education 
%,2/� ���� *HQHUDO�%LRORJ\�,����
3+<6� ���� 3ULQFLSOHV�RI�3K\VLFV�,����
Math Requirement��&KRRVH�����FUHGLWV���
0$7+� ���� 7ULJRQRPHWU\����
0$7+� ���� 3UHFDOFXOXV�0DWKHPDWLFV����

Major Common Core 
%,2/� ���� *HQHUDO�%LRORJ\�,,����
%,2/� ���� *HQHWLFV����
%,2/� ���� *HQHUDO�(FRORJ\����
%,2/� ���� 3ODQW�6FLHQFH����
%,2/� ���� 3ODQW�3K\VLRORJ\����
%,2/� ���� )ORUD�RI�0LQQHVRWD����
&+(0� ���� *HQHUDO�&KHPLVWU\�,����

Major Restricted Electives 
�&KRRVH�2QH�
&+(0� ���� &KHPLVWU\�RI�/LIH�3URFHVVHV����
&+(0� ���� *HQHUDO�&KHPLVWU\�,,����
�&KRRVH�2QH�
+/7+�����KHOSV�VDWLVI\�WKH�8QLYHUVLW\¶V�UHTXLUHPHQW�IRU����XSSHU�OHYHO�FUHGLWV��
(See other graduation requirements)
+/7+� ���� %LRVWDWLVWLFV����
67$7� ���� (OHPHQWDU\�6WDWLVWLFV����

Major Unrestricted Electives 
&KRRVH����FUHGLWV�IURP�WKH�IROORZLQJ�OLVW�RI�%LRORJ\�FRXUVHV�WR�FRPSOHWH�WKH�
UHTXLUHG����FUHGLWV�IRU�WKH�PDMRU��7KH�HOHFWLYHV�PXVW�LQFOXGH�D�PLQLPXP�RI�WZR�
courses with laboratory components.  
%,2/� ���� (YROXWLRQ����
%,2/� ���� &HOO�%LRORJ\����
%,2/� ���� :HWODQGV����
%,2/� ���� $GYDQFHG�)LHOG�(FRORJ\����
%,2/� ���� *OREDO�&KDQJH�%LRORJ\����
%,2/� ���� 6RLO�(FRORJ\����
%,2/� ���� /DNH�(FRORJ\����
%,2/� ���� 3ODQW�(FRORJ\����
%,2/� ���� 3ODQW�%LRWHFKQRORJ\����
%,2/� ���� ,QWURGXFWLRQ�WR�7R[LFRORJ\����
%,2/� ���� 0ROHFXODU�%LRORJ\����

Variable Credit Courses��&KRRVH�����FUHGLWV�
A total of 4 credits from the following courses may be counted towards Electives.  
%,2/� ���� +RQRUV�5HVHDUFK������
%,2/� ���� ,QWHUQVKLS�,�������
%,2/� ���� ,QGLYLGXDO�6WXG\������

General Electives��5HFRPPHQGHG�6XSSRUW�&RXUVHV������FUHGLWV���
(1*� ���:� 7HFKQLFDO�&RPPXQLFDWLRQ����
,7� ���� ,QWURGXFWLRQ�WR�&RPSXWLQJ�DQG�$SSOLFDWLRQV����
0$7+� ���� &DOFXOXV�,����

Other Graduation Requirements 
&KRRVH����RU����DGGLWLRQDO�XSSHU�OHYHO�FUHGLWV�WR�PHHW�WKH�JUDGXDWLRQ�UHTXLUH�
PHQW�RI����XSSHU�OHYHO�FUHGLWV. 

Required Minor: None.

TOXICOLOGY OPTION
Toxicology is the study of the harmful effects of chemicals, radiation, and other 
VWUHVVRUV�RQ�ELRORJLFDO�V\VWHPV��7KLV�LV�D�ZLGH�UDQJLQJ�FRXUVH�RI�VWXG\��DOORZLQJ�
students to connect their background on chemistry, biology, physics, mathematics, 
etc. to understand all aspects of how an exposure may or may not yield a toxic 
result. Then students can do elementary risk assessment and environmental or 
medical analyses. The purpose of this option is to train students in the theory 
DQG�KDQGV�RQ�UHVHDUFK�WHFKQLTXHV�RI�DQ�LQWHUGLVFLSOLQDU\�ELRORJLFDO�VFLHQFH�DW�WKH�
XQGHUJUDGXDWH�OHYHO�LQ�D�¿HOG�ZKHUH�WKHUH�DUH�IHZ�SURJUDPV�LQ�WKH�8QLWHG�6WDWHV��
Since toxins can be antibiotics antiviral or other chemotherapeutic medications, 

antidotes, agricultural chemicals, industrial chemicals, radiation, or just stressors 
such as poor ergonomics, graduates can and have proceeded into research an 
testing of pharmaceuticals, pesticides, and environmental toxicology in industry, 
government, or academic institutions. Additionally, training in risk assessments 
leads to additional opportunities for statistical modeling, which is employed in 
the areas mentioned above and industrial hygiene.

Required General Education
%,2/� ��� *HQHUDO�%LRORJ\�,����
&+(0� ��� *HQHUDO�&KHPLVWU\�,����
0$7+� ��� &DOFXOXV�,����
3+<6� ���� 3ULQFLSOHV�RI�3K\VLFV�,����

Prerequisites to the Major
%,2/� ��� +XPDQ�$QDWRP\����

Major Common Core
%,2/� ��� *HQHUDO�%LRORJ\�,,����
%,2/� ���� *HQHWLFV�����
%,2/� ��� *HQHUDO�(FRORJ\����
%,2/� ��� 0LFURELRORJ\����
%,2/� ��� 3ULQFLSOHV�IR�+XPDQ�3K\VLRORJ\����
%,2/� ��� ,QWURGXFWLRQ�WR�7R[LFRORJ\����
%,2/� ��� (QYLURQPHQWDO�7R[LFRORJ\����
%,2/� ��� 7R[LFRORJ\�6HPLQDU����
%,2/� ��� 0HWKRGV�RI�$SSOLHG�7R[LFRORJ\����
%,2/� ��� $SSOLHG�7R[LFRORJ\�3URMHFW����
%,2/� ��� 3ULQFLSOHV�RI�3KDUPDFRORJ\����
%,2/� ��� ,QGXVWULDO�+\JLHQH����
&+(0� ��� *HQHUDO�&KHPLVWU\�,,����
&+(0� ��� $QDO\WLFDO�&KHPLVWU\����
&+(0� ��� 2UJDQLF�&KHPLVWU\�,����
&+(0� ��� 2UJDQLF�&KHPLVWU\�,,����
&+(0� ��� %LRFKHPLVWU\�,����
&+(0� ��� %LRFKHPLVWU\�,,����
&+(0� ��� %LRFKHPLFDO�7HFKQLTXHV�,����
&+(0� ��� %LRFKHPLFDO�7HFKQLTXHV�,,����
+/7+� ��� %LRVWDWLVWLFV����

Required Minor: None

ZOOLOGY OPTION
Zoology is a major branch of the biological sciences that involves the study of 
animals. Study in this area focuses on organismal diversity, animal structures 
and the functions, genetics, development, evolution, behavior, and ecological 
LQWHUDFWLRQV��2FFXSDWLRQV�WKDW�PD\�EH�DYDLODEOH�WR�JUDGXDWH�LQFOXGH��$QLPDO�+XV�
bandry, Museum/Zoo Guide, Animal Laboratory Technician, Animal Trainer, Pest 
Control Technician, Museum Curator, Entomologist, Environmental Consultant, 
)LHOG�5HVHDUFKHU��6FLHQFH�:ULWHU��3K\VLFLDQ��9HWHULQDULDQ��:LOGOLIH�5HKDELOLWD�
tor, Zoo Keeper, and Zoologist. Advanced training in professional or graduate 
schools is required in many of these areas and acceptance for advanced training 
LV�FRPSHWLWLYH��6XFFHVV�LQ�WKLV�FDUHHU�¿HOG�W\SLFDOO\�UHTXLUHV��D�WKRURXJK�NQRZO�
HGJH�RI�JHQHUDO�ELRORJ\��WKH�DELOLW\�WR�ZRUN�DQG�UHODWH�ZLWK�DQLPDOV��SUR¿FLHQF\�
in reading and writing the ability to collect and analyze data, and an interest in 
problem solving and decision making.

Required for Option (12 credits)
%,2/� ���� *HQHUDO�%LRORJ\�,����
%,2/� ���� *HQHUDO�%LRORJ\�,,����
%,2/� ���� *HQHWLFV����

Required General Education (13 credits)
&+(0� ���� *HQHUDO�&KHPLVWU\�,����
0$7+� ���� &ROOHJH�$OJHEUD����
3+<6� ���� 3ULQFLSOHV�RI�3K\VLFV�,����

Recommended Support Courses (8 credits)
(Choose one)
0$7+� ���� &DOFXOXV�,����
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Required Support Courses (8 credits)
(Choose one)
&+(0� ���� &KHPLVWU\�RI�/LIH�3URFHVVHV����
&+(0� ���� *HQHUDO�&KHPLVWU\�,,����
(Choose one)
67$7� ���� (OHPHQWDU\�6WDWLVWLFV����
+/7+� ���� %LRVWDWLVWLFV����

Core Courses (22-23 credits)
%,2/� ���� *HQHUDO�(FRORJ\����
%,2/� ���� (YROXWLRQ����
%,2/� ���� $QLPDO�'LYHUVLW\����
%,2/� ���� 9HUWHEUDWH�(FRORJ\����
%,2/� ���� &RPSDUDWLYH�$QLPDO�3K\VLRORJ\����
Choose two from the following:
%,2/� ���� 'LDJQRVWLF�3DUDVLWRORJ\����
%,2/� ���� (QWRPRORJ\����
%,2/� ���� $QLPDO�%HKDYLRU����
%,2/� ���� *HQHUDO�(QGRFULQRORJ\����

Recommended Support Courses (0 credits required)
,7� ��� ,QWURGXFWLRQ�WR�&RPSXWLQJ�DQG�$SSOLFDWLRQV����
(1*� ���:� 7HFKQLFDO�&RPPXQLFDWLRQ����
0$7+� ���� &DOFXOXV�,����

Electives Courses (24 credits)
,��&KRRVH�DW�OHDVW�VL[�FUHGLWV�IURP�WKH�IROORZLQJ�%LRORJ\�FRXUVHV
%,2/� ���� %,2/� ���� %,2/� ���� %,2/� ���� %,2/� ����
%,2/� ���� %,2/� ���� %,2/� ���� %,2/� ���� %,2/� ����
%,2/� ���� %,2/� ���� %,2/� ���� %,2/� ����
%,2/� ����� %,2/� �����
2WKHU�HOHFWLYHV�PD\�DSSO\�ZLWK�DGYLVRU¶V�FRQVHQW�

,,��&KRRVH�DW� OHDVW����FUHGLWV� IURP�QRQ�%LRORJ\�FRXUVHV� LQ�FRQVXOWDWLRQ�ZLWK�
your advisor.

Required Minor: None

LIFE SCIENCE TEACHING BS
6HH�WKH�6&,(1&(�7($&+,1*�VHFWLRQ�RI�WKLV�EXOOHWLQ�

BIOLOGY MINOR

Minor Core
%,2/� ���� *HQHUDO�%LRORJ\�,,����
%,2/� ���� *HQHWLFV����
(Choose 4 credits)
%,2/� ���� *HQHUDO�%LRORJ\�,����
%,2/� ���:� *HQHUDO�%LRORJ\�,����

Minor Elective
,Q�DGGLWLRQ�WR�WKH�FRXUVH�FKRVHQ�IURP�WKH�OLVW�EHORZ�DGG�DQ\�����OHYHO�RU�DERYH�
ELRORJ\�FRXUVH�WR�WRWDO����FUHGLWV�LQ�WKH�PLQRU�
(Choose one course from the following)
%,2/� ���� *HQHUDO�(FRORJ\����
%,2/� ���� 3ODQW�6FLHQFH����
%,2/� ���� +XPDQ�$QDWRP\����
%,2/� ���� 0LFURELRORJ\����

&2856(�'(6&5,37,216

BIOL 100 (4) Our Natural World
,QWURGXFWRU\�FRXUVH�GHVLJQHG�IRU�VWXGHQWV�QRW�PDMRULQJ�LQ�VFLHQFH��)RFXVHV�RQ�
EDVLF�ELRORJLFDO�SULQFLSOHV�ZLWK�VSHFLDO�HPSKDVLV�RQ�WKH�KXPDQ�VSHFLHV��,QFOXGHV�
VFLHQWL¿F�SUREOHP�VROYLQJ��ELRGLYHUVLW\��KXPDQ�DQG�VRFLDO�DVSHFWV�RI�ELRORJ\��
HFRORJ\��FHOOXODU�SURFHVVHV�DQG�RUJDQ�IXQFWLRQ��KXPDQ�UHSURGXFWLRQ��SUH�QDWDO�
development, and heredity. Lecture, laboratory, and small group discussions.
)DOO��6SULQJ
*(��

BIOL 101 (2-4) Biological Perspectives
6WXGHQWV�IRFXV�RQ�VSHFL¿F�ELRORJLFDO�SHUVSHFWLYHV��LQFOXGLQJ�HQYLURQPHQWDO�VFL�
ence, biology of women, biotechnology, human heredity, etc. May be repeated 
IRU�FUHGLW�XQGHU�GLIIHUHQW�VXE�WLWOHV�
)DOO��6SULQJ

BIOL 102 (3) Biology of Women
An introduction to biological topics of special interest to women with emphasis 
RQ�DQDWRPLF�DQG�SK\VLRORJLF�FKDQJHV�RYHU�WKH�FRXUVH�RI�D�ZRPDQ¶V�OLIHWLPH��
Designed for students not majoring in science. Presents fundamental biologic 
concepts within this specialized context and provides opportunity to collect, 
evaluate, and analyze data.
)DOO��6SULQJ
*(����

BIOL 103W (3) Introduction to Biotechnology
$Q�LQWURGXFWRU\�FRXUVH�GHVLJQHG�IRU�VWXGHQWV�QRW�PDMRULQJ�LQ�VFLHQFH��)RFXVHV�
RQ�EDVLF�ELRORJLFDO�SULQFLSOHV�DV�DSSOLHG�WR�ELRWHFKQRORJ\��,QFOXGHV�EDVLF�QDWXUDO�
VFLHQFH�SULQFLSOHV��VFLHQWL¿F�SUREOHP�VROYLQJ��DQG�KXPDQ�DQG�VRFLDO�DVSHFWV�RI�
biotechnology. Lecture, laboratory, and small group discussions.
)DOO
:,��*(��

BIOL 105 (4) General Biology I
Study of biological processes at the suborganismal level including cell chemistry, 
metabolism, reproduction, genetics, and complex tissue physiology. Laboratory 
and discussion sessions stress problem solving and experimental design.
)DOO��6SULQJ
*(��

BIOL 105W (4) General Biology I
Study of biological processes at the suborganismal level including cell chemistry, 
metabolism, reproduction, genetics, and complex tissue physiology. Laboratory 
and discussion sessions stress problem solving and experimental design.
)DOO��6SULQJ
:,��*(��

BIOL 106 (4) General Biology II
Study of biological processes at the organismal level including a survey of life 
forms (viruses, bacteria, protists, fungi, plants, and animals), their evolution, 
and ecology. Laboratory and discussion sessions stress problem solving and 
experimental design.
3UH��%,2/������
)DOO��6SULQJ

BIOL 175 (1) Orientation to Clinical Laboratory Science
An introduction to the health care profession with special emphasis on clinical 
laboratory personnel. Course includes presentations by professionals in some 
RI�WKH�PDMRU�KHDOWK�FDUH�¿HOGV��HVSHFLDOO\�PHGLFDO�WHFKQRORJ\��,QFOXGHV�OHFWXUHV��
¿HOG�REVHUYDWLRQV�
Spring

BIOL 211 (4) Genetics
,QWURGXFWLRQ�WR�JHQHWLF�DQDO\VLV��7RSLFV�FRYHUHG�LQFOXGH�WKRVH�ERWK�FODVVLFDO�DQG�
modern genetics: population genetics, molecular genetics, genetic manipulation 
of organisms and selection. Central to this course will be the primacy of the trait 
DV�WKH�REMHFW�RI�JHQHWLFV�DQG�WKH�GHYHORSPHQW�UH¿QHPHQW�RI�WKH�FRQFHSW�RI�WKH�
gene. Lab included.
3UH��%,2/������%,2/������DQG�0$7+������
)DOO��6SULQJ��6XPPHU

BIOL 215 (4) General Ecology
Principles of the study of relationships between organisms and the environment. 
7RSLFV�LQFOXGH�ÀRZ�RI�HQHUJ\�DQG�PDWHULDOV��RUJDQLVP�OHYHO�LQWHUDFWLRQV��JURZWK�
DQG�HYROXWLRQ�RI�SRSXODWLRQV��DQG�FRPPXQLW\�HFRORJ\��)LHOG�WULSV�WR�SUDLULH��ODNH��
stream, and forest communities, training in data collection and analysis, use of 
equipment, and report writing. Lab included.
3UH��%,2/�����DQG�%,2/�����RU�FRQVHQW��
)DOO
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BIOL 217 (4) Plant Science
Biology of plants including unique features of plant cells, life histories, metabo�
OLVP��DQDWRP\��SK\VLRORJ\��DQG�HFRORJ\��7KH�FRXUVH�HPSDWKL]HV�SODQWV¶�UHPDUN�
able adaptations to their environments, their diversity, and the vital roles they 
SOD\�LQ�HFRORJLFDO�LQWHUDFWLRQV��)RU�ELRORJ\�DQG�HQYLURQPHQWDO�VFLHQFH�PDMRUV�
and minors. Lab included.
3UH��%,2/�����DQG�%,2/�����RU�FRQVHQW��
Spring

BIOL 220 (4) Human Anatomy
Systems approach to the structure of the human body. The course is designed for 
students majoring in biology or health related programs. Lab included.   
)DOO��6SULQJ

BIOL 270 (4) Microbiology
An introduction to the general principles and methods used in the study of 
microorganisms. Lab included.
3UH��2QH�%,2/�FRXUVH�DQG�RQH�VHPHVWHU�RI�FKHPLVWU\�IURP�DPRQJ�&+(0������
&+(0������&+(0������RU�&+(0������
)DOO��6SULQJ��6XPPHU
*(��

BIOL 283 (1) MAX Scholar Seminar
This class provides MAX scholars with an opportunity to explore a set of top�
ics related to achieving success in academic, professional and personal realms. 
Speakers will include faculty, graduate students, visiting researchers and industry 
PHPEHUV�DV�ZHOO�DV�VWXGHQW�SDUWLFLSDQWV��127(��&UHGLW�GRHV�QRW�DSSO\�WR�DQ\�
major.
Pre: Recipient of a MAX scholarship or instructor consent.
)DOO��6SULQJ

BIOL 301 (2) Evolution
Evolution is a unifying theory of biology. Students are provided the history of 
evolutionary thought and the Darwinian revolution, evidence for evolution, me�
chanics of evolution, and an array of special topics such as speciation, molecular 
evolution, conservation, and extinction. Readings will include book chapters and 
journal articles. Lecture/discussion.
3UH��%,2/������%,2/������%,2/����
Spring

BIOL 310 (4) Basics of Human Physiology
Principles of functions of human cells, organs, and systems with an emphasis 
on organ/system interactions. Designed for majors that do not require a strong 
PHGLFDO�DQG�UHVHDUFK�HPSKDVLV��,QFOXGHV�DQ�DFWLYH�OHDUQLQJ�ODERUDWRU\�WR�IDFLOLWDWH�
learning the complex lecture material.
3UH��%,2/������&+(0�����RU�&+(0�����RU�&+(0�����RU�&+(0����
)DOO��6SULQJ��6XPPHU

BIOL 316 (3) Animal Diversity
A comprehensive phylogenetic survey of both invertebrate and vertebrate animals. 
Emphasis on evolutionary relationships among phyla, the evolution of organ sys�
tems, animal organization and function, animal adaptations, and zoogeographical 
considerations. Research and inquiry of animal unity and diversity will include 
XVLQJ�WKH�,QWHUQHW��/DE�LQFOXGHG�
3UH��%,2/�����DQG�%,2/������
)DOO

BIOL 320 (4) Cell Biology
An examination of eukaryotic cellular structure, organization and physiology. 
Lab included.
3UH��%,2/�����DQG�%,2/������%,2/������
)DOO

BIOL 324 (3) Neurobiology
Basic anatomy and physiology of the nervous system. The course is designed for 
students majoring in biology, psychology or health related programs.
3UH��%,2/������
)DOO

BIOL 330 (4) Principles of Human Physiology
Principles of functions of human cells, organs, and systems with an emphasis 
on organ/system interactions. This course is designed for students majoring in 
ELRORJ\��FKHPLVWU\��RU�UHODWHG�VFLHQFHV��DQG�PHGLFDOO\�UHODWHG�DUHDV��,QFOXGHV�D�
laboratory with a research and medical emphasis.
3UH��%,2/������&+(0�����RU�&+(0�����RU�&+(0�����RU�&+(0����
)DOO��6SULQJ��6XPPHU

BIOL 380 (3) Blood Banking/Urinalysis
Basic understanding of the principles of immunohematology applied to the area 
of blood blanking including major blood group systems, principles for antigen/
DQWLERG\�GHWHFWLRQ�DQG�LGHQWL¿FDWLRQ��GRQRU�EORRG�FROOHFWLRQ��WUDQVIXVLRQ�HYDOXD�
tion, theory of renal function in health and disease, specimen collection, handling, 
and processing, and components of routine urinalysis.
Spring

BIOL 402 (4) Stream Ecology
The structure and function of stream ecosystems are presented with emphasis 
on adaptations of organisms to stream life and connections between stream 
RUJDQLVPV��WKH�DTXDWLF�HQYLURQPHQW��DQG�WKH�VXUURXQGLQJ�ZDWHUVKHG��,QFOXGHV�
ODE��¿HOG�ZRUN��DQG�WHDP�SURMHFWV�
3UH��%,2/������%,2/������%,2/�����RU�FRQVHQW
Summer

BIOL 403 (3) Conservation Biology
Applications of principles from ecology, genetics, behavior, demography, eco�
QRPLFV��SKLORVRSK\��DQG�RWKHU�¿HOGV�WR�WKH�FRQVHUYDWLRQ�DQG�VXVWDLQDEOH�XVH�RI�
natural populations of plants and animals. Lectures and discussions address topics 
such as habitat fragmentation, parks and reserves, genetic diversity, population 
viability, and extinction.
3UH��%,2/�����RU�FRQVHQW��
Spring
BIOL 404 (4) Wetlands
To provide students the values and functions of wetlands and to use wetlands as 
an example of the relationship of ecology to management, and the impact that 
FODVVL¿FDWLRQ�V\VWHPV�KDYH�SROLWLFDOO\��/DE��¿HOGZRUN��LQFOXGHG�
3UH��%,2/������%,2/������%,2/������RU�FRQVHQW��
Spring

BIOL 405 (3) Fisheries Biology
$Q�LQWURGXFWLRQ�WR�¿VK�ELRORJ\�DQG�¿VKHULHV�PDQDJHPHQW��GLYHUVLW\��IRUP�DQG�
function in the aquatic environment, functional physiology, evolution and specia�
WLRQ��LGHQWL¿FDWLRQ�DQG�XVH�RI�NH\V��HFRORJ\��DQG�PDQDJHPHQW�WRSLFV�
3UH��%,2/������%,2/������%,2/������RU�FRQVHQW�RI�LQVWUXFWRU
$/7�)DOO

BIOL 408 (4) Vertebrate Ecology
$�¿HOG� FRXUVH� LQ� WKH� HFRORJ\� RI� ELUGV��PDPPDOV�� DPSKLELDQV�� UHSWLOHV�� DQG�
¿VKHV��6WXGHQWV�DUH�WUDLQHG�LQ�VDPSOLQJ�WHFKQLTXHV�VXFK�DV�PDUN�DQG�UHFDSWXUH��
SRSXODWLRQ� VL]H� HVWLPDWLRQ� DQG�PRQLWRULQJ�� DQG� VSHFLHV� LGHQWL¿FDWLRQ�RI� OLYH�
and preserved specimens. Lectures encompass evolution and adoption, ori�
gins, energetics, mating systems, morphology, geographical distributions, and 
SRSXODWLRQ�OHYHO�SKHQRPHQD��/HFWXUH�DQG�/DERUDWRU\�
3UH��%,2/������%,2/������%,2/�����RU�FRQVHQW��
)DOO

BIOL 409 (4) Advanced Field Ecology
$�¿HOG�FRXUVH�IRFXVHG�RQ�WKH�IXQFWLRQ�DQG�G\QDPLFV�RI�YDULRXV�1RUWK�$PHULFDQ�
ecosystems. Emphases will be on natural history, critical thought, and experi�
mental design. Students will be trained in a variety of soil, plant, and animal 
sampling techniques. Depending on enrollment, there may be additional costs 
(e.g., camping fees) for the course.
3UH��%,2/������%,2/������%,2/�����RU�FRQVHQW��
Spring
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BIOL 410 (3) Global Change Biology
7KLV�FODVV�H[DPLQHV�WKH�HIIHFWV�RI�QDWXUDO�DQG�KXPDQ�LQGXFHG�FKDQJHV�LQ�FOLPDWH�
on terrestrial and marine ecosystems. The course focuses on the science behind 
global change issues that have biological, social, and economic implications.
3UH��%,2/������%,2/������%,2/�����RU�FRQVHQW��
)DOO

BIOL 412 (4) Soil Ecology
6RLO�HFRORJ\�ZLOO�IRFXV�RQ�WKH�JHQHVLV�DQG�FODVVL¿FDWLRQ�RI�VRLOV��WKH�SK\VLFDO�
properties of soil as they relate to habitat formation, niches, interactions that ex�
ist among soil organisms, human impact on soil systems relative to population 
pressures and management practices. Lab included.
3UH��%,2/������%,2/������%,2/������RU�FRQVHQW��
Spring

BIOL 417 (3) Biology of Aging and Chronic Diseases
Emphasis is placed on the biomedical aspects of aging and chronic disease. The 
course is designed for students majoring in biology, gerontology programs, or 
other health related programs.
3UH��%,2/�����RU�%,2/������
)DOO��6SULQJ

BIOL 419 (2-3) Special Topics in Instrumentation
,QVWUXFWLRQ�LQ�VSHFLDOL]HG�ELRORJLFDO�LQVWUXPHQWDWLRQ�
3UH��%,2/�����DQG�%,2/������
)DOO

BIOL 420 (3) Diagnostic Parasitology
&OLQLFDOO\�LPSRUWDQW�SDUDVLWHV��3URWR]RDQV��)OXNHV��7DSHZRUPV��5RXQGZRUPV��
7LFNV��0LWHV�DQG�,QVHFWV��'HVLJQHG�IRU�0HGLFDO�7HFKQRORJ\��3UH�0HG��3UH�9HW�
DQG�%LRORJ\�PDMRUV��,GHQWL¿FDWLRQ��FOLQLFDO�GLVHDVH��HSLGHPLRORJ\�DQG�HFRORJ\�
are covered. Lab included.
3UH��%,2/�����RU�%,2/������%,2/�����UHFRPPHQGHG��
Spring

BIOL 421 (3) Entomology
0RUSKRORJLFDO��SK\VLRORJLFDO��PHGLFDO��DQG�HFRQRPLF�VLJQL¿FDQFH�RI�LQVHFWV�
3UH��%,2/�����DQG�%,2/�����RU�FRQVHQW�
$/7�)DOO

BIOL 430 (4) Hematology/Introduction to Immunology
Collection, examination, evaluation, morphology, function and diseases of blood 
FHOOV��+HPRVWDVLV�FRDJXODWLRQ�RI�EORRG��,PPXQRORJ\�WKHRU\�LV�SUHVHQWHG��/DE�
included.
Spring

BIOL 431 (3) Comparative Animal Physiology
$�FRPSDULVRQ�RI�DGDSWDWLRQ�PHFKDQLVPV��IURP�FHOO�WR�RUJDQ�V\VWHP��XVHG�E\�DQL�
PDOV�LQ�UHVSRQVH�WR�³FKDQJHV�LQ´�HQYLURQPHQWDO�FRQGLWLRQV�VXFK�DV�R[\JHQ��FDUERQ�
dioxide, food availability, temperature, water, solutes, pressure and buoyancy.
3UH��%,2/������%,2/�����RU�FRQVHQW��
)DOO

BIOL 432 (4) Lake Ecology
This course is an introduction to the physical, chemical, and biological charac�
WHULVWLFV�DQG�LQWHUDFWLRQV�RI�LQODQG�IUHVKZDWHU�ODNHV��/DEV�ZLOO�HPSKDVL]H�¿HOG�
ZRUN��LQFOXGLQJ�GDWD�FROOHFWLRQ�IURP�¿YH�ORFDO�ODNHV��DQDO\VLV��DQG�GLVFXVVLRQ��
$/7�)DOO

BIOL 433 (3) Cardiovascular Physiology
This course is a functional study of the heart and circulatory system.
)DOO

BIOL 434 (3) Development and Human Embryology
Understanding the process of cell differentiation and development. These prin�
ciples are then applied to the descriptive study of human embryology including 
the basis of congenital malformations.
3UH��%,2/�����RU�%,2/������
)DOO

BIOL 435 (4) Histology
Study of types, arrangements and special adaptations of human tissues. Lab included.
3UH��%,2/������
Spring

BIOL 436 (4) Animal Behavior
An exploration of behavioral strategy, communication, learning, and social 
systems of animals, with emphases placed on the causes, evolution, ecological 
implications, and function of behavior at the individual and population level. 
Lab included.
3UH��%,2/������%,2/������%,2/�����
Spring

BIOL 438 (3) General Endocrinology
This course provides the basis for understanding hormones and the mechanisms 
of their actions in both the normal and pathological states. Sample topics to be 
included are diabetes, osteoporosis, hormones of reproduction and current social 
and medical issues related to the course.
3UH��%,2/�����RU�%,2/������
Spring

BIOL 441 (4) Plant Physiology
Plant functions such as water relations, mineral nutrition, translocation, metabo�
lism, photosynthesis, photorespiration, fat and protein metabolisms, respiration, 
growth and development, phytohormones, reproduction and environmental 
physiology. Lab included.
3UH��%,2/������%,2/������%,2/������RQH�VHPHVWHU�RUJDQLF�FKHPLVWU\�UHFRPPHQGHG���
Spring

BIOL 442 (4) Flora of Minnesota
)LHOG� LGHQWL¿FDWLRQ�RI� SODQWV�ZLWK� HPSKDVLV� RQ� ORFDO�ÀRUD�� �+LVWRU\� V\VWHP�
atic, techniques, plant biogeography, methods of plant collection, preservation, 
SUHSDUDWLRQ�RI�KHUEDULXP�VSHFLPHQV�DUH�FRYHUHG���/DE�DQG�¿HOG�WULSV�LQFOXGHG�

BIOL 443 (4) Plant Ecology
Expands upon general principles of ecology to focus on the factors that regulate 
the distribution and abundance of plants, analysis of plant populations, and 
G\QDPLFV�RI�SODQW�FRPPXQLWLHV��/HFWXUH�DQG�ODE��¿HOGZRUN��LQFOXGHG�
3UH��%,2/������%,2/������%,2/�����RU�FRQVHQW��%,2/�����VWURQJO\�UHFRPPHQGHG���
)DOO

BIOL 451 (4) Plant Biotechnology
Lecture/laboratory course that presents an integrated view of plant biology, crop 
science, and current issues in biotechnology. Course focuses on issues of global 
FRQFHUQ�VXFK�DV�VXVWDLQDEOH�IRRG�SURGXFWLRQ��ELRIXHOV��JHQHWLFDOO\�PRGL¿HG�FURSV��
molecular pharming, and tissue culture.
3UH��%,2/������%,2/����
)DOO

BIOL 452 (3) Biological Instrumentation
The principle and operation of instruments and their application to biological 
research. Types of instrumentation examined include spectroscopic, chromato�
JUDSKLF�� HOHFWURDQDO\WLF�� UDGLRJUDSKLF�� DQG� LPDJLQJ��/DERUDWRU\� ,QIRUPDWLRQ�
0DQDJHPHQW� V\VWHPV� �/,06��ZLOO� DOVR�EH�H[DPLQHG��(PSKDVLV� LV�SODFHG�RQ�
*/3��*03��DQG�,62������SUDFWLFHV�
3UH��%,2/������%,2/������RU�FRQVHQW��

BIOL 453 (4) Biological Engineering Analysis I
The application of engineering principles and skills as applied to fermentation 
and to biological product recovery.
3UH��%,2/�����DQG�RQH�VHPHVWHU�HDFK�RI�FDOFXOXV��SK\VLFV��DQG�RUJDQLF�FKHPLVWU\��
WDNHQ�FRQFXUUHQWO\�ZLWK�%,2/�������
)DOO

BIOL 454 (4) Biological Engineering Analysis II
&RQWLQXDWLRQ�RI�%LRORJLFDO�(QJLQHHULQJ�$QDO\VLV�,��7KH�DSSOLFDWLRQ�RI�HQJLQHHULQJ�
principles and skills as applied to fermentation and to biological product recovery.
3UH��%,2/������WDNHQ�FXUUHQWO\�ZLWK�%,2/������
Spring
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BIOL 456 (3) Biotechnology Project/Laboratory I
Practical laboratory experience in biotechnology through the selection and 
development of a research project. Students are expected to spend an average 
RI����KRXUV�SHU�ZHHN�RQ�WKH�SURMHFW�
3UH��&RQFXUUHQW�HQUROOPHQW�LQ�%,2/������
)DOO

BIOL 457 (3) Biotechnology Project/Laboratory II
&RQWLQXDWLRQ�RI�%LRWHFKQRORJ\�3URMHFW�/DERUDWRU\�,��3UDFWLFDO�ODERUDWRU\�H[SHUL�
ence in biotechnology through the selection and development of a research proj�
HFW��6WXGHQWV�DUH�H[SHFWHG�WR�VSHQG�DQ�DYHUDJH�RI����KRXUV�SHU�ZHHN�RQ�WKH�SURMHFW�
3UH��%,2/������WDNHQ�FRQFXUUHQWO\�ZLWK�%,2/������
Spring

BIOL 460 (3) Introduction to Toxicology
A lecture course covering basic principles of toxicity evaluation in living or�
ganisms, mechanisms of responses to chemicals or physical agents within an 
overview of practical medical, environmental and science policy implications. 
3UHVHQWDWLRQ�RI�FRPSDULVRQV�RI�VSHFL¿F�RUJDQ�DQG�WLVVXH�UHDFWLRQV�WR�WR[LQV�LQ�D�
variety of species follow these introductory concepts.
3UH��%,2/������%,2/������DQG���\HDU�RI�*HQHUDO�&KHPLVWU\��
$/7�)DOO

BIOL 461 (4) Environmental Toxicology
A lecture/laboratory course that focuses on anthropogenic and natural toxicants, 
mathematical modeling of the dispersion of chemical and physical agents in the 
environment, effects on species and ecosystems with a special section on aquatic 
risk assessment. The laboratory includes techniques in environmental toxicity 
and a genuine research project.
3UH��%,2/������
$/7�6SULQJ

BIOL 462 (1) Toxicology Seminar
A seminar course that involves critical evaluation of published studies in toxi�
cology, student presentations of a selected published manuscript and requires 
VWXGHQWV�WR�ZULWH�D�SDSHU�RQ�RQH�DVSHFW�RI�WKH�FRXUVH¶V�WRSLF�DUHD�WKDW�VHPHVWHU��
Topic areas vary each time the course is offered.
3UH��%,2/������%,2/������DQG�*HQHUDO�&KHPLVWU\��
$/7�)DOO

BIOL 464 (3) Methods of Applied Toxicology
A lecture/laboratory course focusing on the steps necessary to start a research 
SURMHFW�IURP�SURMHFW�GH¿QLWLRQ�WKURXJK�PHWKRGV�WHVWLQJ�DQG�HYDOXDWLRQ��DQG�D�
¿QDO�UHSRUW�WKDW�LQFOXGHV�D�SURMHFW�ÀRZ�FKDUW��7KLUG�\HDU�VWXGHQWV�ZLOO�KDYH�VHQLRU�
and/or graduate mentors.
3UH��%,2/������%,2/������DQG�*HQHUDO�&KHPLVWU\��
$/7�)DOO

BIOL 465 (3) Applied Toxicology Project
A lecture/laboratory course where students perform all aspects of their own 
designed research topic in toxicology while critically evaluating the progress of 
other projects as well. Students will be expected to keep timelines or develop 
PRGL¿HG�WLPHOLQHV�DV�QHFHVVDU\��7KH�LQYHUWHG�WULDQJOH�DSSURDFK�RI�SURMHFW�GHVLJQ�
will be examined and then included in all designs.
3UH��%,2/������
$/7�6

BIOL 466 (3) Principles of Pharmacology
A lecture course that examines mechanisms of drug action, physiological re�
sponses and adverse reactions from sensitivities or allergies through overdose.
3UH��%,2/������%,2/������DQG���\HDU�RI�*HQHUDO�&KHPLVWU\��
$/7�6SULQJ

BIOL 467 (3) Industrial Hygiene
A lecture course that examines Minnesota State Mankato, as your own work 
place to develop reports on a selected group of chemical and physical hazards 
of the workplace. Evaluation methods and solutions to existing problems are 
developed with concise reporting skills.
3UH��%,2/������%,2/������DQG���\HDU�RI�*HQHUDO�&KHPLVWU\��
$/7�)DOO

BIOL 472 (4) Microbial Ecology and Bioremediation
Role of microorganisms in soil, air, water, sewage processes as well as methods 
of measurement and detection. Special emphasis on the role of microorganisms 
in bioremediation. Lab included.
3UH��%,2/������%,2/������DQG�%,2/������
$/7�6SULQJ

BIOL 474 (4) Immunology
)XQGDPHQWDO�SULQFLSOHV�RI�KXPRUDO�DQG�FHOO�PHGLDWHG�LPPXQLW\�DQG�WKH�DSSOL�
cation of these principles. Current experimental work in the different areas of 
immunology will be discussed. Lab included.
3UH��%,2/������%,2/������DQG�%,2/������
)DOO

BIOL 475 (4) Medical Microbiology
This course will cover bacterial, fungal, and viral human pathogens: what dis�
eases they cause, how they cause disease, and how humans defend against and 
SUHYHQW� WKRVH�GLVHDVHV�� ,Q� WKH� ODERUDWRU\� WKH�VWXGHQW�ZLOO� LVRODWH�DQG� LGHQWLI\�
pathogenic microorganisms using microbiological, biochemical, and immuno�
logical techniques.
3UH��%,2/������

BIOL 476 (5) Microbial Physiology and Genetics
This course presents the physiology and genetics of microorganisms emphasizing 
those aspects unique to bacteria and archea. Topics include: energy production; 
ELRV\QWKHVLV�RI�VPDOO�PROHFXOHV�DQG�'1$��51$��DQG�SURWHLQV��WKH�IRUPDWLRQ�RI�
cell walls and membranes; microbial differentiation and behavior; and the genetic 
and biochemical regulation of these processes. Lab included.
3UH��%,2/������%,2/������%,2/������
Spring
BIOL 478 (4) Food Microbiology and Sanitation
The role microbes play in production and spoilage of food products, as prepared 
for mass market. Topics include foodborn pathogens, epidemiology and control, 
essential principles in sanitation including Hazard Analysis/Critical Control Point 
DQG�,62������UHTXLUHPHQWV��/DE�LQFOXGHG�
3UH��%,2/������%,2/�����DQG�%,2/������
Spring

BIOL 479 (4) Molecular Biology
This course will cover both eukaryotic and prokaryotic molecular biology in�
FOXGLQJ��'1$�DQG�51$�VWUXFWXUH��WUDQVFULSWLRQ��UHJXODWLRQ�RI�JHQH�H[SUHVVLRQ��
51$�SURFHVVLQJ��SURWHLQ�V\QWKHVLV��'1$�UHSOLFDWLRQ��PXWDJHQHVLV�DQG�UHSDLU��
recombination, and insertion elements. A number of important techniques used 
LQ�UHFRPELQDQW�'1$�WHFKQRORJ\�ZLOO�EH�GLVFXVVHG�DQG�SUDFWLFHG�
3UH��%,2/������%,2/������%,2/����
Spring

BIOL 480 (3) Biological Laboratory Experiences for Elementary Teachers
Provides experience with a wide variety of biological laboratory exercises to 
prepare prospective elementary teachers. Emphasis is on building knowledge, 
VNLOOV��DQG�FRQ¿GHQFH��7KH�FRXUVH�ZLOO�FRYHU�PDMRU�ELRORJLFDO�FRQFHSWV�DQG�HQ�
YLURQPHQWDO�HGXFDWLRQ�WKURXJK�FODVVURRP�UHDG\�H[DPSOHV�VHOHFWHG�WR�LOOXVWUDWH�
each concept.
)DOO��6SULQJ

BIOL 481 (1) Lab Supervision and Maintenance
([SHULHQFH�LQ�PDLQWDLQLQJ�DQG�VXSHUYLVLQJ�ODERUDWRULHV��)RU�LQGLYLGXDOV�GHVLULQJ�
additional experience with students in laboratory situations.
)DOO��6SULQJ

BIOL 483 (1) MAX Scholar Seminar
This class provides MAX scholars with an opportunity to explore a set of top�
ics related to achieving success in academic, professional and personal realms. 
Speakers will include faculty, graduate students, visiting researchers and industry 
members as well as student participants. Students will be required to participate 
in mentoring of lower division MAX scholarship recipients and provide written 
and oral presentations of various topics during the semester.
Pre: Recipient of a MAX scholarship or instructor consent.
)DOO��6SULQJ
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BIOL 485 (4) Biology Teaching Methods and Materials
A basic science methods course designed to prepare prospective junior and senior 
high life science teachers. Course will cover science teaching methods and sup�
port materials as they apply to life science teaching situations.
3UH�����FUHGLWV�%,2/��
)DOO

BIOL 486 (3) Field-Based Teaching Methods and Materials
A lecture/laboratory course that provides opportunity for prospective junior and 
VHQLRU�KLJK�OLIH�VFLHQFH�WHDFKHUV�WR�REVHUYH��SUDFWLFH��DQG�UH¿QH�WKHLU�WHDFKLQJ�
skills. Students will work in a school setting and experience actual classroom.
3UH��%,2/������
$/7�6SULQJ

BIOL 490 (1-4) Workshop
A variable topic course designed for a selected topic in Biology. Workshops 
provide an intensive learning experience on a new topic in the Biological 
6FLHQFHV�DQG��RU�KDQGV�RQ�H[SHULHQFHV�LQ�D�FXUUHQW�DUHD�QRW�FRYHUHG�E\�RWKHU�
course offerings. The course involves background reading, demonstrations, and 
ODERUDWRU\�RU�¿HOG�H[SHULHQFHV�
)DOO��6SULQJ

BIOL 491 (1-4) In-Service
)DOO��6SULQJ

BIOL 492 (1-3) Honors Research
)DOO��6SULQJ

BIOL 493 (1-12) Cytotechnology/Cytogenetics Clinical Internship I
The clinical internship and training includes lectures, demonstrations, labora�
tory sessions, and clinical practicum in the respective areas of cytotechnology 
RU�F\WRJHQHWLFV���,QVWUXFWRU�3HUPLVVLRQ�
)DOO��6SULQJ

BIOL 494 (1-12) Cytotechnology/Cytogenetics Clinical Internship II
&RQWLQXDWLRQ�RI�&\WRWHFKQRORJ\�&\WRJHQHWLFV�&OLQLFDO�,QWHUQVKLS�,��7KH�FOLQLFDO�
internship and training includes lectures, demonstrations, laboratory sessions, 
and clinical practicum in the respective areas of cytotechnology or cytogenetics.
,QVWUXFWRU�3HUPLVVLRQ�
)DOO��6SULQJ

BIOL 495 (1-12) Cytotechnology/Cytogenetics Clinical Internship III
&RQWLQXDWLRQ�RI�&\WRWHFKQRORJ\�&\WRJHQHWLFV�&OLQLFDO�,QWHUQVKLS�,,��7KH�FOLQLFDO�
internship and training includes lectures, demonstrations, laboratory sessions, 
and clinical practicum in the respective areas of cytotechnology or cytogenetics.
,QVWUXFWRU�3HUPLVVLRQ�
)DOO��6SULQJ

BIOL 496 (1-12) Cytotechnology/Cytogenetics Clinical Internship IV
&RQWLQXDWLRQ�RI�&\WRWHFKQRORJ\�&\WRJHQHWLFV�&OLQLFDO�,QWHUQVKLS�,,,��7KH�FOLQLFDO�
internship and training includes lectures, demonstrations, laboratory sessions, 
and clinical practicum in the respective areas of cytotechnology or cytogenetics.
,QVWUXFWRU�3HUPLVVLRQ�
)DOO��6SULQJ

BIOL 497 (1-12) Internship I
Experience in applied biology according to a prearranged training program for 
D�PLQLPXP�RI�¿YH����KRXU�ZHHNV�
Pre: Consent  
)DOO��6SULQJ

BIOL 498 (1-12) Internship II
Experience in applied biology according to a prearranged training program for a 
PLQLPXP�RI�¿YH����KRXU�ZHHNV��2QO\�IRXU�FUHGLWV�FDQ�EH�DSSOLHG�WR�WKH�PDMRU�
Pre: Consent  
)DOO��6SULQJ

BIOL 499 (1-4) Individual Study
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