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& 312L and Evolution Laboratory (lab is optional) !
B.S. with Major in Biology (https://catalog.und.edu/ zl??zlt_lﬁ‘u Ce(ljl (E§|0|:0|3g'y| Lab (lab i tional L 84
undergraduateacademicinformation/departmentalcoursesprograms/biology/biol- and Cell Biol Lab (la 2'5 optional)
bs/) CHEM 342 Organic Chemistry Il 3-4
or CHEM 340 or Survey of Organic Chemistry
B.S. with Major in Biology (Professional Health Sciences Emphasis) CHEM 342L Organic Chemistry Il Laboratory 1
(https://catalog.und.edu/undergraduateacademicinformation/ or CHEM 340L or Survey of Organic Chemistry Laboratory
departmentalcoursesprograms/biology/biol-bs-phs/) Essential Studies Elective 3
B.S. with Major in Fisheries and Wildlife Biology (https://catalog.und.edu/ General Elective (or the optional labs) 2
undergraduateacademicinformation/departmentalcoursesprograms/biology/biol- Credits 15-18
bs-fw/) Junior Year
B.S. with Major in Molecular and Integrative Biology (https://catalog.und.edu/ Fall .
undergraduateacademicinformation/departmentalcoursesprograms/biology/biol- ~ PHYS 211 College Physics | _ 4
bs-mol/) or PHYS 161 or Introductory College Physics |
or PHYS 251 or University Physics |
Minor in Biology (https://catalog.und.edu/undergraduateacademicinformation/ BIOL 470 Biostatistics 3-4
departmentalcoursesprograms/biology/biol-minor/) or SOC 326 or Sociological Statistics
) - . Biology Elective s 3-4
Four Year Plan - B.S. with Major in Biology - General Option (p. 1) ial . lecti
Four Year Plan - B.S. with Major in Molecular and Integrative Biology Essential Studies Elective 3
(0. 2) General Elective 2-3
Four Year Plan - B.S. with Major in Biology (Professional Health Sciences Credits 15-18
Emphasis) (p. 2) Spring
. . . . PHYS 212 College Physics Il 4
Four Year Plan - B.S. with Major n B|O|Ogy - or PHYS 162 or Introductory College Physics Il
General Option or PHYS 252 or University Physics Il
Biology Electives € 6-7
Freshman Year _ BIMD 301 Biochemistry 3
Fall . ) ) ) Credits  Eqsential Studies Elective 3
BIOL 120 Orlentatlorj to the Biology Major 1 Credits 1617
BIOL 150 General Biology | 4 Senior Year
& 150L and General Biology | Laboratory '
CHEM 121 General Chemistry | 3 ra _ _
or CHEM 221 or Fundamentals of Chemistry - Concepts BIOL 480 5 Senior Capstone Seminar 3
CHEM 121L General Chemistry | Laboratory 1  Biology Electives 6-7
or CHEM 221L or Fundamentals of Chemistry Laboratory General Elective 3
ENGL 110 College Composition | 3 Essential Studies Elective 3
MATH 146 Applied Calculus | 3-4 Credits 15-16
or MATH 165 or Calculus | Spring
Credits 15-16  Bjology Electives ° 9-11
Spring General Elective 3
BIOL 151 General Biology I 4 Essential Studies Elective 3-4
& 151L and General Biology Il Laboratory Credits 1518
CHEM 122 General Chemistry Il 3 | -
or CHEM 254 or Inorganic Chemistry | Total Credits 120-135
CHEM 122L General Chemistry I I._aboratory 1 This is one possible way to complete the degree in 4 years. The B.S. with
or CHEM 2541 o Inqrganlc Ch_e_mlstw l Lab.oratory Major in Biology is designed to be flexible to allow students to customize the
ENGL 130 Composition II: Writing for Public Audiences 3 program of study to their own needs including allowing for semesters with
COMM 110 Fundamentals of Public Speaking 3 internships or study abroad. Students are highly encouraged to meet with their
General Elective 1-2  advisor to personalize their program of study. 1 = Students are required to take

4 upper level labs. Biol 312L, 332L and 341L would go toward the upper level

Credits 15-16 lab requirement but students are not required to take those labs. 2 = Organic
Sophomore Year chemistry requirement can be met either by taking Chem 341/L & 342/L, or
Fall Chem 341/L & BIMD 301, or Chem 340/L & BIMD 301. Note that Chem 340/L
BIOL 315 Genetics 3 and BIMD 301 are offered in the same semester so it takes 2 years to complete
that option. Students considering medical school are encouraged to take Chem
BIOL 332 | Ecol -4 :
oL 33 General Ecology q ; 1 & 341/341L, Chem 342/342L, and BIMD 301 because some medical schools
& 332L and Gen Ecology Lab (lab is optional) : . A . i
) . 2 require or prefer this combination. 3 = Biology electives are any 300 and 400
CHEM 341 Organic Chemistry | (or General Elective) level biology courses not used to meet other program requirements (i.e., not
CHEM 341L Organic Chemistry | Laboratory (or General 1 acore course or capstone course). Students can use up to 2 life sciences
elective) courses offered outside the Biology Department toward the Biology Electives
Essential Studies Elective 3 (e.g., BIMD 220 or 221, BIMD 302, BIMD 328). There are some restrictions so
General Elective (or the Ecology lab) 1-2 students_should _check the catalog carefully or talk with their advisor if thinking
- about using outside courses.
Credits 14-16

UND 2025-2026 Academic Catalog


https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-phs/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-phs/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-phs/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-fw/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-fw/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-fw/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-fw/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-mol/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-mol/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-mol/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-bs-mol/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-minor/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-minor/
https://catalog.und.edu/undergraduateacademicinformation/departmentalcoursesprograms/biology/biol-minor/

UNY NORTH DAKOTA

Biology (BIOL) - 2

You must complete enough electives to bring total credit hours up to the

120. Breadth of knowledge area courses can also fulfill an essential studies
Special Emphasis requirement (example-Math 103, College Algebra, will count
toward the math/science/technology requirements as well as the Quantitative
Reasoning requirement). Please Note: Every student must fulfill all University,
Departmental, and Essential Studies requirements. (https://und.edu/academics/
essential-studies/)

Four Year Plan - B.S. with Major in Molecular
and Integrative Biology

Freshman Year

Fall Credits
BIOL 120 Orientation to the Biology Major 1
BIOL 150 General Biology | 4
& 150L and General Biology | Laboratory
CHEM 121 General Chemistry | 3
or CHEM 221 or Fundamentals of Chemistry - Concepts
CHEM 121L General Chemistry | Laboratory 1
or CHEM 221L or Fundamentals of Chemistry Laboratory
ENGL 110 College Composition | 3
MATH 146 Applied Calculus | 3-4
or MATH 165 or Calculus |
Credits 15-16
Spring
BIOL 151 General Biology Il 4
& 151L and General Biology Il Laboratory
CHEM 122 General Chemistry Il 3
or CHEM 254 or Inorganic Chemistry |
CHEM 122L General Chemistry Il Laboratory 1
or CHEM 254L or Inorganic Chemistry | Laboratory
ENGL 130 Composition II: Writing for Public Audiences 3
COMM 110 Fundamentals of Public Speaking 3
General Electives 1-2
Credits 15-16
Sophomore Year
Fall
BIOL 315 Genetics 3
BIOL 332 General Ecology (BIOL 332L lab is optional) ! 8
CHEM 341 Organic Chemistry | (or General Elective) 2 3
CHEM 341L Organic Chemistry | Laboratory (or General 1
Elective)
Essential Studies Elective 3
Essential Studies Elective S
Credits 16
Spring
BIOL 312 Evolution 3-4
& 312L and Evolution Laboratory !
BIOL 341 Cell Biology 3-4
&341L and Cell Biol Lab *
CHEM 342 Organic Chemistry Il 2 3-4
or CHEM 340 or Survey of Organic Chemistry
CHEM 342L Organic Chemistry Il Laboratory 1
or CHEM 340L or Survey of Organic Chemistry Laboratory
Essential Studies Elective 4
Credits 14-17
Junior Year
Fall
BIOL 442 Physiology of Organs and Systems L 3-4
& 4421 or Developmental Biology
or BIOL 378 or Endocrinology
or BIOL 390
BIOL 470 Biostatistics
PHYS 211 College Physics |
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Essential Studies Elective 4
Credits 15-16
Spring
BIOL 410 Molecular Biology Techniques ! 4
or BIOL 415 or Genomics
BIMD 301 Biochemistry 3
PHYS 212 College Physics Il 4
General or Biology elective 4
Credits 15
Senior Year
Fall
BIOL 397 Cooperative Education 2-3
or BIOL 492 or Research
BIOL 418 Systems Biology ! 3
BIOL 480 Senior Capstone Seminar 8
Biology or General Electives 4
Essential Studies Elective 3
Credits 15-16
Spring
BIOL 415 Genomics * 4
or BIOL 410 or Molecular Biology Techniques
Essential Studies Elective 3-4
General Electives 8
Credits 15-16
Total Credits 120-128

The B.S. with Major in Molecular and Integrative Biology is designed for
students interested in integrating knowledge across levels of biological
organization and provides a strong foundation for students planning to continue
their studies in medical science, graduate, or professional programs. This is
one possible way to complete the degree in 4 years but there is flexibility to
allow students to customize the program of study to their own needs including
allowing for semesters with internships or study abroad. Students are highly
encouraged to meet with their advisor to personalize their program of study.

1 = Students are required to take 4 upper level labs. These courses meet the
upper level lab requirement. Labs are optional if listed separately from the
lecture course. 2 = Organic chemistry requirement can be met either by taking
Chem 341/L & 342/L, or Chem 341/L & BIMD 301, or Chem 340/L & BIMD 301.
Students considering medical school are encouraged to take Chem 341/341L,
Chem 342/342L, and BIMD 301 because some medical schools require or
prefer this combination. Note that Chem 340/L and BIMD 301 are offered in the
same semester so it takes 2 years to complete that option.

You must complete enough electives to bring total credit hours up to the

120. Special Emphasis courses can fulfill an essential studies requirement
(example-History 104, US History, will count towards Diversity of Human
Experience as well as the Humanities area). Please Note: Every student must
fulfill all University, Departmental, and Essential Studies requirements. (https://
und.edu/academics/essential-studies/)

Four Year Plan - B.S. with Major in Biology
(Professional Health Sciences Emphasis)

Freshman Year

Fall Credits
BIOL 120 Orientation to the Biology Major 1
BIOL 150 General Biology | 4
& 150L and General Biology | Laboratory
CHEM 121 General Chemistry | 3
or CHEM 221 or Fundamentals of Chemistry - Concepts
CHEM 121L General Chemistry | Laboratory 1
or CHEM 221L or Fundamentals of Chemistry Laboratory
ENGL 110 College Composition | 3
MATH 146 Applied Calculus | 3-4
or MATH 165 or Calculus |
Credits 15-16
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Spring
BIOL 151 General Biology I 4
& 151L and General Biology Il Laboratory
CHEM 122 General Chemistry Il 3
or CHEM 254 or Inorganic Chemistry |
CHEM 122L General Chemistry Il Laboratory 1
or CHEM 254L or Inorganic Chemistry | Laboratory
ENGL 130 Composition II: Writing for Public Audiences 3
COMM 110 Fundamentals of Public Speaking 8
General Electives 1-2
Credits 15-16
Sophomore Year
Fall
BIOL 315 Genetics 3
CHEM 341 Organic Chemistry | (Or General Elective) Z 3
CHEM 341L Organic Chemistry | Laboratory ((Or General 1
Elective))
General Electives 3
Essential Studies Electives 6
Credits 16
Spring
BIOL 341 Cell Biology 4
&341L and Cell Biol Lab *
CHEM 342 Organic Chemistry Il 2 3-4
or CHEM 340 or Survey of Organic Chemistry
CHEM 342L Organic Chemistry Il Laboratory 1
or CHEM 340L or Survey of Organic Chemistry Laboratory
Biology Elective e 3-4
Essential Studies Elective 3
Credits 14-16
Junior Year
Fall
BIOL 470 Biostatistics 3-4
or SOC 326 or Sociological Statistics
or PSYC 241 or Statistics for the Behavioral Sciences
PHYS 211 College Physics | 4
or PHYS 161 or Introductory College Physics |
or PHYS 251 or University Physics |
Biology Elective 8 3-4
General Elective 3
Essential Studies Elective 3
Credits 16-18
Spring
PHYS 212 College Physics Il 4
or PHYS 162 or Introductory College Physics Il
or PHYS 252 or University Physics Il
BIMD 301 Biochemistry 3
Biology Electives 8 3-4
Essential Studies Elective 3
General Elective 2-3
Credits 15-17
Senior Year
Fall
BIOL 480 Senior Capstone Seminar (Or Biology Elective) 3
Biology Electives 2 6-7
General Elective 3
Essential Studies Elective 3
Credits 15-16
Spring
BIOL 480 Senior Capstone Seminar (Or Biology Elective ) 3
Biology Electives 8 6-7

General Electives 5-6
Credits 14-16
Total Credits 120-131

The B.S. with Major in Biology (Professional Health Sciences Emphasis) is
designed for students interested in medicine or allied medical fields. This is
one possible way to complete the degree in 4 years, but there is flexibility to
allow students to customize the program of study to their own needs, including
allowing for semesters with internships or study abroad. Students are highly
encouraged to meet with their advisor to personalize their program of study. 1
= Students are required to take 4 upper level labs. Biol 341L could go toward
the upper level lab requirement but students do not have to take Biol 341L. 2
= Organic chemistry requirement can be met either by taking Chem 341/L &
342/L, Chem 341/L & BIMD 301, or Chem 340/L & BIMD 301. Note that Chem
340/L and BIMD 301 are offered in the same semester so it takes 2 years to
complete that option. Students considering medical school are encouraged to
take Chem 341/341L, Chem 342/342L, and BIMD 301 because some medical
schools require or prefer this combination. 3 = A minimum of 21 credits of
Biology Electives are required with at least 9 credits from the following list (Biol
364/364L, Biol 369/369L, Biol 378, Biol 380, Biol 390, Biol 415, Biol 418, Biol
420, Biol 442/442L, BIMD 220/220L or 221/221L, BIMD 302/302L, BIMD 328).
Students can use up to 3 life sciences courses offered outside the Biology
Department toward the Biology Electives (e.g., BIMD 220 or 221, BIMD 401,
BIMD 302, BIMD 328). There are some restrictions so students should check
the catalog carefully or talk with their advisor if thinking about using outside
courses.

You must complete enough electives to bring total credit hours up to the

120. Breadth of knowledge area courses can also fulfill an essential studies
Special Emphasis requirement (example-Math 103, College Algebra, will count
toward math/science/technology requirements as well as the Quantitative
Reasoning requirement). Please Note: Every student must fulfill all University,
Departmental, and Essential Studies requirements. (https://und.edu/academics/
essential-studies/)

BIOL 111. Concepts of Biology. 3 Credits.
Intended for non-science majors seeking general knowledge and cultural
appreciation of contemporary biology. F,S,SS.

BIOL 111L. Concepts of Biology Laboratory. 1 Credit.
A basic biology laboratory to complement BIOL 111. Prerequisite or
Corequisite: BIOL 111. F,S,SS.

BIOL 120. Orientation to the Biology Major. 1 Credit.

An introduction to careers available to students majoring in Biology and the
coursework and other experiences valuable in pursuing those careers. S/U
grading. F.

BIOL 121. Introduction to Fisheries and Wildlife Biology. 1 Credit.

This seminar will introduce Fisheries Wildlife Biology Majors to their program
curriculum and profession. Topics will include the history and future directions
of the Fish Wildlife Profession, specialties within the profession, coursework
and training necessary for professional preparation, and potential opportunities
for field experience during undergraduate education. Students will also meet
fisheries and Wildlife Biologists working for state or federal agencies or non-
governmental organizations to learn what they do and about opportunities for
employment. F.

BIOL 150. General Biology I. 3 Credits.

Basic concepts of biology with emphasis on the process of science,
metabolism, cell biology, plant and animal form and function, and physiology.
Broadly designed to satisfy the needs of those pursuing biological and
preprofessional curricula. F.

BIOL 150L. General Biology | Laboratory. 1 Credit.
A contemporary biology laboratory to complement BIOL 150, 151. Prerequisite
or Corequisite: BIOL 150. F.

BIOL 151. General Biology Il. 3 Credits.

Basic concepts of biology with emphasis on the process of science, genetics,
molecular biology, evolution, biodiversity, and ecology. Broadly designed to
satisfy the needs of those pursuing biological and preprofessional curricula. S.

BIOL 151L. General Biology Il Laboratory. 1 Credit.
A contemporary biology laboratory to complement BIOL 150, 151. S.
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BIOL 312. Evolution. 3 Credits.

A study of the processes that have led from the origin of life to the diverse
patterns and forms of life observable today. Prerequisite: BIOL 150, BIOL 150L,
BIOL 151, and BIOL 151L or an equivalent approved by the department. S.

BIOL 312L. Evolution Laboratory. 1 Credit.

This course will focus on the application of evolutionary concepts by examining
the evolution of organisms and genes. Students will use genetic data and
relevant software to construct phylogenies and create tree of life pages.
Prerequisite: BIOL 150 and BIOL 151. Corequisite: BIOL 312. S.

BIOL 315. Genetics. 3 Credits.

An introduction to genetics, with emphasis on classical genetic analysis and
the biochemistry of gene transmission, expression and regulation. Prerequisite:
BIOL 150, BIOL 150L, BIOL 151, and BIOL 151L or an equivalent approved by
the department. F.

BIOL 315R. Genetics Recitation. 1 Credit.

A recitation to aid students enrolled in BIOL 315: Genetics. The class is
designed to review both "big idea" concepts from lecture as well as to work
through genetics problems. Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and
BIOL 151L. Corequisite: BIOL 315. On demand.

BIOL 320. Forensic Biology. 3 Credits.

Forensic biology is the application of biological sciences to matters of law.
This course covers the concept of biological evidence and focuses on human
identification using the serological and genetic methods. This is one of the
courses that the American Academy of Forensic Sciences recommends for
forensic scientists. Prerequisite: BIOL 150 and BIOL 151. S.

BIOL 332. General Ecology. 3 Credits.

An introduction to ecology. Covers the relationship of individuals, populations,
communities and ecosystems to their biotic and abiotic environments.
Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and BIOL 151L or an equivalent
approved by the department. F.

BIOL 332L. Gen Ecology Lab. 1 Credit.

Field projects and laboratory exercises to complement BIOL 332. Counts
as an upper-division laboratory course. Prerequisite: BIOL 150, BIOL 150L,
BIOL 151, and BIOL 151L. Prerequisite or Corequisite: BIOL 332. F.

BIOL 333. Population Biology. 3 Credits.
Principles of population genetics, population ecology, and evolution in plants
and animals. Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and BIOL 151L. S.

BIOL 336. Systematic Botany. 4 Credits.

Morphology, evolution, and classification of vascular plants with emphasis on
the flora of the Great Plains. Counts as an upper-division laboratory course.
Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and BIOL 151L or permission of
instructor. F, even years.

BIOL 338. Animal Behavior. 2 Credits.

Studies in animal social behavior. The influences of environmental factors
on behavior is emphasized. Prerequisite: BIOL 150, BIOL 150L, BIOL 151,
BIOL 151L or an equivalent approved by the department. S, even years.

BIOL 341. Cell Biology. 3 Credits.

Description of processes common to life at the cellular level including:
biochemical and structural organization, membrane function, motility, signal
transduction, growth, division and genetic regulation of the cell. Prerequisite:
BIOL 150, BIOL 150L, BIOL 151, BIOL 151L. Prerequisite or Corequisite:
CHEM 122. S.

BIOL 341L. Cell Biol Lab. 1 Credit.

Laboratory investigation utilizing techniques to study life at the cellular level
including chemical composition and characterization, enzyme kinetics,
metabolism and microscopy. Prerequisite: BIOL 150, BIOL 150L, BIOL 151,
BIOL 151L. Corequisite: BIOL 341, CHEM 122. S.

BIOL 350. Plant Ecology. 3 Credits.

Structure and function of plants as they relate to the maintenance of plant
populations and communities. Prerequisite: BIOL 150, BIOL 150L, BIOL 151,
and BIOL 151L or permission of instructor. S, even years.

BIOL 360. Soil Ecology. 3 Credits.

This course will survey the abundance, distribution, and identity of biota that are
present in soils, their ecological functions, methods of analysis, contemporary
theories about soil ecology, and practical methods of promoting soil health

in natural and managed systems. Prerequisite: BIOL 150 and BIOL 151, or
consent of instructor. S, odd years.
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BIOL 363. Entomology. 4 Credits.

Structure, functions, life history, classification, habits and distribution of insects.
Counts as an upper-division laboratory course. Prerequisite: BIOL 150,

BIOL 150L, BIOL 151, and BIOL 151L or an equivalent approved by the
department. F, even years.

BIOL 364. Parasitology. 2 Credits.

Classification, structure, functions, and life-cycles of parasites having
importance to human, wildlife and veterinary health. Prerequisite: BIOL 150,
BIOL 150L, BIOL 151, and BIOL 151L. F, odd years.

BIOL 364L. Parasitology Laboratory. 2 Credits.

A basic parasitology laboratory to complement BIOL 364. Counts as an upper-
division laboratory course. Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and
BIOL 151L. Prerequisite or Corequisite: BIOL 364. F, odd years.

BIOL 369. Histology. 2 Credits.

Microscopical anatomy of vertebrate tissues and organs, with emphasis on
man and other mammals. Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and
BIOL 151L or an equivalent approved by the department. S.

BIOL 369L. Histology Lab. 2 Credits.

A basic histology laboratory to complement BIOL 369. Counts as an upper-
division laboratory course. Prerequisite: BIOL 150, BIOL 150L, BIOL 151,
and BIOL 151L or an equivalent approved by the department. Prerequisite or
Corequisite: BIOL 369. S.

BIOL 376. Animal Biology. 3 Credits.

Evolution, morpho-anatomy, development, reproduction and other aspects
of the natural history of invertebrate and vertebrate animals. Prerequisite:
BIOL 151 or BIOL 111. S.

BIOL 376L. Animal Biology Laboratory. 1 Credit.

Observation of live or fixed animals belonging to various invertebrate and
vertebrate groups with emphasis on their adaptations to environment/life styles.
Laboratory projects will include some of the classical and modern techniques
used in systematic studies. Counts as an upper-division laboratory course.
Prerequisite or Corequisite: BIOL 376. S.

BIOL 378. Developmental Biology. 3 Credits.

An overview of general stages and mechanisms of development, experimental
approaches used to study developmental processes, and genetic and
environmental influences that govern development. Prerequisite: BIOL 150,
BIOL 150L, BIOL 151, BIOL 151L, BIOL 315 and BIOL 341. F.

BIOL 378L. Developmental Biology Lab. 1 Credit.

Developmental Biology Lab is a one-credit class designed to complement the
Developmental Biology Course (BI0378). In the laboratory students will be
learning and applying a series of analytical and technical skills using a hands-
on approach to fundamental developmental concepts. Students should come
away from the course with a set of observational and technical skills as well
as practical training in clear and accurate scientific documentation. Emphasis
will be placed on the scientific method, data analysis, and effective written
communication of results. Counts as an upper-division laboratory course.
Prerequisite or Corequisite: BIOL 378. On demand.

BIOL 380. Disease Biology. 3 Credits.

A survey of the nature and etiology of infectious and parasitic disease in
animals, pathogenicity and ways of transmission of most important disease
agents and effect of disease on individual organisms and populations.
Particular attention is given to emerging zoonotic diseases transmittable
between animals and humans, and between wild and domestic animals.
Prerequisite: BIOL 150 and BIOL 151. S, odd years.

BIOL 390. Endocrinology. 3 Credits.

This course focuses on the endocrine system of vertebrates. Students will
learn how endocrine glands synthesize and secrete hormones and how
hormones regulate gene expression, cell proliferation, cell differentiation, and
cell physiology. Students build on these basic ideas to understand endocrine
control of important developmental and physiological processes. Examples

of positive and negative feedback loops will be presented throughout the
semester. This reinforces the idea that endocrine glands and hormones

work together as an integrated system to maintain homeostasis and produce
complex biological cycles. Common endocrine disorders like diabetes mellitus,
obesity, dyslipidemia (abnormal cholesterol levels), osteoporosis, erectile
dysfunction, and polycystic ovary syndrome will be discussed. In summary,
hormones produced by endocrine glands are required for normal development,
survival, and reproduction. F.
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BIOL 396. Fisheries and Wildlife Biology Pre-Internship Seminar. 1 Credit.
The goal of this course is for students to identify internship opportunities to fulfill
the required Cooperative Education internship requirement in the fisheries and
wildlife biology major and to learn the necessary skills for successfully obtaining
an internship and positions in the profession. Prerequisite or Corequisite:

BIOL 121. F.

BIOL 397. Cooperative Education. 1-8 Credits.

A practical work experience with an employer under the direction of a
supervisory faculty member. A written final report will be required and will be
used as a basis for evaluation. Prerequisite: Sophomore standing and approval
by the department chair and acceptance by a supervisory faculty member.
Repeatable to 24.00 credits. S/U grading. F,S,SS.

BIOL 410. Molecular Biology Techniques. 4 Credits.

Applications of DNA and RNA analysis and recombinant DNA technologies,
emphasizing practical experience in the laboratory. This class will meet twice
a week for 50 minutes in the classroom, and students will be expected to work
approximately 4-6 hours a week in the lab during open lab times. Counts as an
upper-division laboratory course. Prerequisite: BIOL 315 is recommended. S.

BIOL 415. Genomics. 4 Credits.

Genomics describes the determination of the complete nucleotide sequence of
an organism and subsequent analyses to decode the structural and functional
information of all genes and regulatory sequences in the genome. This four-
credit course will consist of lectures, computer lab sessions, in-class exercises,
take-home assignments, student presentations, and discussion of research
articles. Counts as an upper-division laboratory course. Prerequisite: BIOL 150,
BIOL 150L, BIOL 151, BIOL 151L and BIOL 315. S.

BIOL 416. Ecological Genomics. 3 Credits.

The objective of this course is to introduce students to the theories, vocabulary,
and techniques used in the field of Ecological Genomics, which are drawn from
ecology, genomics, evolution, and population genetics. Counts as an upper-
division laboratory course. Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and
BIOL 151L. On demand.

BIOL 418. Systems Biology. 3 Credits.

Living organisms are complex systems composed of numerous interacting
parts. Systems biology seeks to understand biological phenomena by
integrating the coordinated action of many components of a system using a
multidisciplinary approach. This class introduces basic concepts and methods
in systems biology with an emphasis on biological networks, gene regulation,
intracellular signaling, development and pattern formation, metabolism, and
the analysis of high-throughput "omics" data. Computer simulations are used
heavily to gain deeper insight into system function. Counts as an upper-division
laboratory course. Prerequisite: BIOL 315, BIOL 341, and MATH 103. F, even
years.

BIOL 420. Neuroscience. 3 Credits.

A course covering fundamental areas of neuroscience including neuroanatomy,
cell and molecular neurobiology, sensory systems, motor systems, regulatory
systems, nervous system development, and cognitive and behavioral
neuroscience. Prerequisite: BIOL 150, BIOL 150L, BIOL 151, BIOL 151L, and
junior standing. F.

BIOL 425. Ichthyology. 3 Credits.

Structure and function, anatomy, physiology, behavior, classification,
distribution and ecologic aspects of fishes. Counts as an upper-division
laboratory course. Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and
BIOL 151L or an equivalent approved by the department. S, even years.

BIOL 426. Birds & Mammals. 4 Credits.

Birds and Mammals is designed to familiarize students with avian and
mammalian biology, including anatomy and physiology, behavior, ecology,
evolution and conservation. Lab exercises will be integrated with lecture to
emphasize taxonomy and identification. Counts as an upper-division laboratory
course. Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and BIOL 151L. On
demand.

BIOL 427. Ornithology. 4 Credits.

Ornithology is designed to familiarize students with avian biology, including
origins of birds (systematics and evolution), form and function, behavior,
communication, environmental/habitat requirements, life history traits, and
population dynamics and conservation. The lab exercises will be integrated
with lecture to emphasize taxonomy and identification. Prerequisite: BIOL 150,
BIOL 150L, BIOL 151, and BIOL 151L. S, even years.

BIOL 428. Mammalogy. 4 Credits.

Mammalogy is designed to familiarize students with mammal biology, including
origins of mammals (systematics and evolution), form and function, behavior,
communication, environmental/habitat requirements, life history traits, and
population dynamics and conservation. Lab exercises will be integrated with
lecture to emphasize taxonomy and identification. S, odd years.

BIOL 430. Human Dimensions of Wildlife and Fisheries. 3 Credits.

This course explores interactions among humans and fisheries and wildlife
resources, with a focus on principles important for understanding and
addressing wildlife management. Topics will include public attitudes,
expectations and diverse values of fisheries and wildlife resources; stakeholder
engagement; public relations; governance; philosophy and ethics of resource
use and management; and human dimensions research methodology.
Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and BIOL 151L. S, odd years.

BIOL 431. Wildlife Management. 4 Credits.

Theory and methods of management of wildlife populations. Counts as

an upper-division laboratory course. Prerequisite: BIOL 150, BIOL 150L,

BIOL 151, and BIOL 151L or an equivalent approved by the department. F, odd
years.

BIOL 432. Techniques in Wildlife Population Assessment. 4 Credits.
Techniques in Wildlife Population Assessment is a course designed to teach
wildlife biology students the techniques used to assess wildlife populations for
conservation and management. Students learn the appropriate situations to use
the techniques, how to properly conduct the procedures, how to collect data
from the use of these techniques, and how to report the findings to a variety of
audiences. The structure of the course is designed to teach students proper
research methodology so that they not only know how and when to use the
techniques, but also how they can apply their findings to make appropriate
management recommendations for wildlife conservation and management
under a variety of settings or conditions. Prerequisite: BIOL 150, BIOL 150L,
BIOL 151, and BIOL 151L. F, even years.

BIOL 433. Aquatic Ecology. 3 Credits.

The goal of this course is to provide students with an understanding of

the physical, chemical, and biological components of aquatic ecosystems,
encompassing both freshwater and marine systems. Topics include nutrient
cycling, community dynamics, ecosystem functioning, and human impacts on
aquatic systems. Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and BIOL 151L
or an equivalent approved by the department. F, odd years.

BIOL 435. Large Mammal Ecology and Management. 3 Credits.

A course covering details of the population ecology, specialized management
approaches and techniques, and conservation of large-bodied mammals in
North America and worldwide. Prerequisite: BIOL 150, BIOL 150L, BIOL 151,
and BIOL 151L. Corequisite: BIOL 332 and BIOL 332L. F, odd years.

BIOL 438. Fisheries Management. 3 Credits.

Concepts and approaches to the management of freshwater fisheries. Course
will include discussion of life histories and requirements of important regional
sport fishes. Counts as an upper-division laboratory course. Prerequisite:
BIOL 150, BIOL 150L, BIOL 151, and BIOL 151L or instructor permission. F,
even years.

BIOL 439. Conservation Biology. 3 Credits.

A course that integrates information from the disciplines of ecology, genetics,
biogeography, economics, environmental policy, and ethics towards
understanding how to maintain and restore biological diversity. F, odd years.

BIOL 442. Physiology of Organs and Systems. 3 Credits.

Study of the physiology of organs and organ systems in vertebrates.
Prerequisite: BIOL 150, BIOL 150L, BIOL 151, BIOL 151L, and Junior or Senior
standing or an equivalent approved by the department. F.

BIOL 442L. Physiology of Organs and Systems Laboratory. 1 Credit.

A physiology laboratory to complement BIOL 442. Counts as an upper-
division laboratory course. Prerequisite: BIOL 150, BIOL 150L, BIOL 151, and
BIOL 151L or and equivalent approved by the department. Prerequisite or
Corequisite: BIOL 442. F.

BIOL 450. Molecular Genetics. 2 Credits.

Topics will include basic molecular genetic mechanisms, recombinant DNA
technology, the organization and function of the cell nucleus, and the molecular
control of gene expression. Prerequisite: BIOL 150, BIOL 150L, BIOL 151,
BIOL 151L, and BIOL 315 or and equivalent approved by the department. On
demand.
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BIOL 460. Molecular Biology of the Cell. 3 Credits.

A study of the structure and organization of the cell with a special emphasis
on genetic regulation of the cell division cycle, the genetic basis of cancer, and
the role of genes in the immune system. Prerequisite: BIOL 150, BIOL 150L,
BIOL 151, BIOL 151L, and BIOL 315 or and equivalent approved by the
department. On demand.

BIOL 470. Biostatistics. 4 Credits.

Analysis of biological data. Covers descriptive statistics, inferential statistics
(e.g., t-tests, goodness-of-fit tests, regression, ANOVA and non-parametric
tests), and interpreting and presenting statistical results. S.

BIOL 480. Senior Capstone Seminar. 3 Credits.

Key aspects of scientific inquiry and communication are investigated and
assessed. Students will participate in discussions of relevant current issues
in biology and will develop an independent research project. This course
provides an opportunity for students to integrate and apply knowledge and
skills obtained in biology. Students must take course within 3 semesters of
graduation. Prerequisite: Senior status in biological science or permission of
instructor. F,S.

BIOL 481. Fisheries & Wildlife Senior Capstone. 3 Credits.

Key aspects of scientific inquiry and communication are investigated and
assessed. Students will participate in discussions of relevant current issues

in fisheries and wildlife biology and will complete an independent research
project. The course provides an opportunity for students to integrate and apply
knowledge and skills acquired in fisheries and wildlife biology. Prerequisite:
BIOL 312, BIOL 315, BIOL 332 and senior status in Fisheries and Wildlife
Biology or permission of the instructor. S.

BIOL 489. Senior Honors Thesis. 1-15 Credits.

Supervised independent study culminating in a thesis. Prerequisite: Consent
of the department and approval of the honors committee. Repeatable to 15.00
credits. F,S.

BIOL 491. Seminar. 1 Credit.

Discussion of selected topics in advanced biology, a different topic each
semester. Prerequisite: Major or minor in biology. Repeatable to 4.00 credits.
On demand.

BIOL 492. Research. 1-4 Credits.

Research conducted under the supervision of a faculty member. Prerequisite:
BIOL 150, BIOL 150L, BIOL 151, BIOL 151L, and consent of instructor.
Repeatable to 16.00 credits. F,S,SS.

BIOL 493. Instructional Experience in Biology. 1-4 Credits.

Students will receive training and practical experiences in providing instruction
at the collegiate level. Such experiences may include serving as an
undergraduate teaching assistant or tutor for courses with a faculty mentor.
Prerequisite: Sophomore, junior or senior status, "A" in course they are serving,
minimum overall GPA of 3.0 or higher, and permission of instructor. F,S.

BIOL 494. Directed Studies. 1-4 Credits.

Designed to meet the needs of individual students in the areas of faculty
specialization. Prerequisite: Consent of instructor. Repeatable to 9.00 credits.
F,S.

BIOL 497. Internship. 0-4 Credits.

Supervised experience consistent with a student's career objectives. Requires
formal application to the Biology department for approval. Credit for summer
internships will be 1 credit for part time and 2 credits for full time. Prerequisite:
Open to Biology majors only. F,S,SS.

BIOL 499. Special Topics. 1-4 Credits.

Important and current topics in biology not covered by other courses.
Repeatable when topics vary. Prerequisite: BIOL 150, BIOL 150L, BIOL 151,
and BIOL 151L or consent of instructor. Repeatable. On demand.
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