
We have en tered a new and ex cit ing era of sci en tific un der stand -
ing that has taken con cepts like ge net ics, nanoscience and bio -
tech nol ogy out of the realm of sci ence fic tion and into ev ery day
life. New ap pli ca tions of sci ence will con tinue to have pro found ef -
fects. Thus, grad u ates with train ing in any of the bi o log i cal, math -
e mat i cal, or phys i cal sci ences of fered in the Col lege of Nat u ral
Sci ence are find ing em ploy ment op por tu ni ties in high tech nol ogy,
as well as in teach ing, com mu ni ca tions, the en vi ron ment,
medicine and many other ar eas. 

The mis sion of the Col lege of Nat u ral Sci ence closely par al lels
the mis sion of the Uni ver sity and represents a com mit ment to re -
search, ed u ca tion, and ser vice. The Col lege of Nat u ral Sci ence is
one of the larg est col leges within the Uni ver sity and in cludes ac a -
demic pro grams in Bio chem is try and Mo lec u lar Bi ol ogy; Bio med i -
cal Lab o ra tory Di ag nos tics; Chem is try; Com pu ta tional
Math e mat ics, Sci ence, and En gi neer ing; Geo log i cal Sci ences;
Math e mat ics; Mi cro bi ol ogy and Mo lec u lar Ge net ics; Neu ro sci -
ence; Phys ics and As tron omy; Phys i ol ogy; Plant Bi ol ogy; Sta tis -
tics and Prob a bil ity; and Zoology. It also includes the W. K.
Kellogg Bi o log i cal Sta tion, a world–class bi o log i cal re search cen -
ter. 

All de part ments within the Col lege of fer both un der grad u ate
and grad u ate stu dents ex pe ri ence con duct ing re search in lab o ra -
to ries. Stu dents in the Col lege of Nat u ral Sci ence have ac cess to
a range of re search and lab o ra tory fa cil i ties on cam pus, in ad di -
tion to unique re search op por tu ni ties in fa cil i ties like the
MSU/DOE Plant Re search Lab o ra tory, the Na tional Super con -
duct ing Cy clo tron Lab o ra tory, and the W. K. Kellogg Bi o log i cal
Sta tion. A spe cial on–site re search and sci ence teach ing pro -
gram for both un der grad u ate and grad u ate stu dents is of fered at
the Sta tion dur ing the sum mer ses sion. Grad u ate stu dents may
also choose to en ter one of the college's in ter dis ci plin ary re -
search pro grams in Ge net ics; Cell and Mo lec u lar Bi ol ogy; Math e -

mat ics Ed u ca tion, Neu ro sci ence; and Ecol ogy, Evo lu tion ary Bi ol -
ogy and Be hav ior. 

Pro moting sci ence lit er acy—open ing up the world of sci ence to 
young peo ple is the key to com pre hend ing the to tal im pact of new
sci en tific de vel op ments in our lives. Al ready our en vi ron ment is
threat ened by such things as in sec ti cides, food ad di tives, and
toxic wastes. Our fu ture lead ers must have an ap pre ci a tion of the
sci ences in or der to make in formed de ci sions re gard ing the pres -
er va tion of our en vi ron ment. To that end, the Col lege of Nat u ral
Sci ence of fers credit courses in com mu ni ties through out Mich i -
gan in co op er a tion with Uni ver sity Out reach and Engagement
pro grams. 

UN DER GRAD U ATE PRO GRAMS

Un der grad u ate stu dents in the Col lege of Nat u ral Sci ence may
opt for ei ther a Bach e lor of Sci ence or a Bach e lor of Arts de gree
pro gram. 

The college of fers pro grams of study cul mi nat ing in a bach e -
lor's de gree with ei ther a de part men tal or an in ter de part men tal
ma jor. All pro grams are lib eral in char ac ter and in volve a spec i -
fied min i mum of nonscience cred its in ad di tion to those needed to 
meet in te gra tive stud ies re quire ments. Elec tives in both ma jor
and nonmajor ar eas make it pos si ble to mold a pro gram of in ter -
est and chal lenge for each stu dent. 

The de part men tal ma jor fea tures study in a sin gle dis ci pline
and is gen er ally con sid ered the proper choice for con cen trated
study in a lim ited area. A de part men tal ma jor con sists of not fewer 
than 27 nor more than 79 cred its in courses rec og nized by the
college as ap pli ca ble to the ma jor. Spe cific ma jor re quire ments
are given in the sec tions that fol low. De part men tal ma jors are
avail able through Lyman Briggs Col lege as co or di nate ma jors.
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The in ter de part men tal ma jor fea tures study in sev eral dis ci -
plines with no sin gle dis ci pline be ing dom i nant and is gen er ally
con sid ered the proper choice if breadth of back ground in sev eral
fields of the nat u ral sci ences is de sired. The col lege of fers in ter -
de part men tal ma jors:  bi o log i cal sci ence–in ter de part men tal,
earth sci ence–in ter de part men tal, hu man bi ol ogy, and phys i cal
sci ence. In ad di tion, the Col lege of Ed u ca tion, in co op er a tion with
the Col lege of Nat u ral Sci ence, of fers an in te grated sci ence
teach ing ma jor for stu dents ac cepted in el e men tary ed u ca tion, as 
well as an in te grated sci ence en dorse ment for sec ond ary ed u ca -
tion sci ence majors.  For fur ther in for ma tion, re fer to the sec tion
on MSU SUB JECT MAT TER TEACH ING MA JORS AND MI -
NORS FOR TEACHER PREP A RA TION AND CER TIF I CA TION
in the De part ment of Teacher Ed u ca tion sec tion of the cat a log. 
The in ter de part men tal ma jor con sists of a min i mum of 45 cred its
(bi o log i cal sci ence) or 36 cred its (earth sci ence) and 50 cred its
(phys i cal sci ence) and not more than 67 cred its in courses rec og -
nized by the col lege as ap pli ca ble to ward the ma jor. In ter de part -
men tal ma jors are avail able through Lyman Briggs Col lege as
co or di nate ma jors. In ter dis ci plin ary majors are also avail able
through Lyman Briggs Col lege.

Ma jor Pref er ence Stu dents

Stu dents who meet the gen eral re quire ments for ad mis sion to the
uni ver sity shown in the Un der grad u ate Ed u ca tion sec tion of this
cat a log and who are not en rolled in Lyman Briggs Col lege are en -
rolled in the Un der grad u ate Uni ver sity Di vi sion but may de clare a
ma jor pref er ence in the Col lege of Nat u ral Sci ence and be as -
signed an ac a demic ad vi sor in this col lege. All pro grams in the bi -
o log i cal sci ences, phys i cal sci ences, and math e mat ics pre sume
a min i mum of two and one–half en trance units in math e mat ics
(one and one–half units of al ge bra and one unit of ge om e try).

Ad mis sion to the Col lege of Nat u ral Sci ence

1. Com ple tion of at least 28 cred its ac cept able to the col lege
with an ac a demic re cord which at least meets the re quire -
ments of Ac a demic Stand ing of Un der grad u ate Stu dents. 

2. Ac cep tance as a ma jor in one of the ac a demic pro grams
within the col lege.

3. Clin i cal Lab o ra tory Sci ences ma jors are ad mit ted at the ju -
nior level each fall se mes ter. For spe cific de tails see the pro -
gram state ment in the Bio med i cal Lab o ra tory Di ag nos tics
Pro gram sec tion.

Grad u a tion Re quire ments 

1. The Uni ver sity re quire ments for bach e lor's de grees as de -
scribed in the Un der grad u ate Ed u ca tion sec tion of this cat a -
log.

Stu dents who are en rolled in ma jors lead ing to Bach e lor of
Sci ence and  Bach e lor of Arts de grees in the Col lege of Nat u -
ral Sci ence may com plete an al ter na tive track to In te gra tive
Studies in Bi o log i cal and Phys i cal Sci ences that con sists of:  
a. One course in  Bi o log i cal Sci ence, En to mol ogy, Mi cro bi -

ol ogy, Phys i ol ogy, Plant Bi ol ogy, or Zo ol ogy.
b. Chem is try 141 or 151 or 181H.
c. Two cred its of lab o ra tory ex pe ri ence in bi o log i cal or

phys i cal sci ence.
Credits earned in courses in the al ter na tive track may

also be counted to ward col lege and ma jor re quire ments
for Bach e lor of Sci ence and Bach e lor of Arts de grees.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the
Bach e lor of Sci ence and Bach e lor of Arts de grees that are 
listed be low:

a. The re quire ments for ei ther a de part men tal ma jor or an 
in ter de part men tal ma jor of 27 to 79 cred its. For spe -
cific re quire ments, see the sec tions that fol low.

b. A min i mum grade–point av er age of 2.00 in courses in
the stu dent's ma jor; i.e., in all courses that are re quired
for the ma jor and that are not counted to ward col lege
and Uni ver sity re quire ments.

c. The fol low ing credit dis tri bu tion re quire ments:
(1) A min i mum of 30 cred its in courses num bered 300

and above.
(2) A max i mum of 67 cred its in courses of fered in a sin -

gle cur ric u lum di vi sion of the col lege; i.e., Bi o log i cal 
Sci ence or Math e mat i cal Sci ence or Phys i cal Sci -
ence.

d. Only cred its in courses graded on the nu mer i cal or
Pass–No Grade sys tem may be counted to ward col lege
and ma jor re quire ments for Bach e lor of Sci ence and
Bach e lor of Arts de grees in the Col lege of Nat u ral Sci -
ence.  Col lege of Nat u ral Sci ence stu dents may not en -
roll in courses that are to be counted to ward col lege and
ma jor re quire ments, in clud ing courses in other col -
leges, on a Credit–No Credit ba sis.

3. The re quire ments of the Col lege of Nat u ral Sci ence for ei -
ther the Bach e lor of Sci ence de gree or the Bach e lor of Arts
de gree that are listed be low:
a. Re quire ments for the Bach e lor of Sci ence de gree:

(1) One se mes ter of cal cu lus.
(2) A sec ond se mes ter of cal cu lus or one se mes ter of

sta tis tics and prob a bil ity.
(3) Two se mes ters of chem is try in clud ing at least one

lab o ra tory ex pe ri ence.
(4) Two se mes ters of phys ics.
(5) One se mes ter of bi o log i cal sci ence. 

b. Re quire ments for the Bach e lor of Arts de gree:
(1) One se mes ter of cal cu lus.
(2) A sec ond se mes ter of cal cu lus or one se mes ter of

sta tis tics and prob a bil ity.
(3) One se mes ter each of bi o log i cal sci ence, chem is -

try, and phys ics in clud ing at least one lab o ra tory
ex pe ri ence.

(4) Six cred its in courses in the arts and hu man i ties or
the so cial, be hav ioral, and eco nomic sci ences be -
yond the cred its that are counted to ward the Uni -
ver sity's In te gra tive Studies re quire ment.

Many ma jor pro grams which lead to a Bach e lor of Sci ence de -
gree re quire a pro fi ciency greater than the col lege es tab lished
min i mum in one, or more, of the fol low ing fields:  chem is try, phys -
ics, and math e mat ics. Also, for ei ther the Bach e lor of Arts or the
Bach e lor of Sci ence de gree, when two or more op tions ex ist for
the ful fill ment of any col lege— es tab lished re quire ment, one of
the op tions may be spec i fied as a ma jor re quire ment. The spe cific 
re quire ments for each ma jor pro gram are given in the sec tions
that fol low. 

Chem is try and math e mat ics re quire ments should be com -
pleted to the full est ex tent pos si ble dur ing the fresh man and
soph o more years. Bach e lor of Sci ence can di dates with a ma jor in 
a phys i cal sci ence should com plete the phys ics re quire ment dur -
ing the soph o more year. Stu dents with a ma jor in a bi o log i cal sci -
ence may post pone com ple tion of the phys ics re quire ment un til
the ju nior year, but should com plete Bi o log i cal Sci ence 161, 162
by the end of the soph o more year.  The bi ol ogy courses should be 
com pleted dur ing the fresh man year be cause they are pre req ui -
sites to most of the courses of fered by the de part ments in the bi o -
log i cal sci ences.  All stu dents should com plete the Uni ver sity's
Tier I writ ing re quire ment dur ing the fresh man year.
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Hon ors Study

The Col lege of Nat u ral Sci ence en cour ages hon ors stu dents to
de velop dis tinc tive un der grad u ate pro grams in their cho sen
fields. All qual i fied stu dents in the col lege may also be mem bers
of the Honors Col lege. A mem ber of the fac ulty is se lected to
serve as ad vi sor to Honors Col lege stu dents in each ma jor field,
and it is the ad vi sor's re spon si bil ity to help the stu dent plan a rig or -
ous and bal anced pro gram which will also re flect the stu dent's
spe cial in ter ests and com pe ten cies. 

The de part ments of the col lege an nu ally of fer nu mer ous hon -
ors op por tu ni ties at both in tro duc tory and ad vanced lev els. At the
in tro duc tory level these con sist chiefly of  reg u larly of fered hon ors
courses. Honors op tions are also avail able in many other
courses. At the ad vanced level hon ors stu dents are en cour aged
to un der take fac ulty–guided in de pend ent re search in their fields
of spe cial iza tion. These hon ors ex pe ri ences are pro vided mainly,
but not ex clu sively, for Honors Col lege stu dents. In ad di tion, hon -
ors un der grad u ates are en cour aged, when ap pro pri ate, to un der -
take work at the grad u ate level. 

Charles Drew Sci ence Scholars

The Charles Drew Sci ence Schol ars program was cre ated to help
stu dents cur rently underrepresented in the sci ences achieve the
best pos si ble prep a ra tion for pur su ing their ed u ca tional goals in
sci ence and math e mat ics. The pro gram is de signed to: a) as sist
stu dents with the tran si tion from high school to col lege and b) to
ex pose them to the vast num ber of ca reer op por tu ni ties in the sci -
ences.

These goals are at tained, in part, through prob lem-solv ing
courses, spe cially de signed courses in math e mat ics, and des ig -
nated sec tions of bi ol ogy and chem is try courses.  In ad di tion, tu -
tor ing is avail able and stu dents are ex posed to both suc cess ful
un der grad u ate and grad u ate role mod els.

The pur pose of this pro gram is, through ad vis ing and fo cused
ac a demic sup port, to help in ter ested and mo ti vated stu dents de -
velop the foun da tion for suc cess ful ca reers in sci ence.  Stu dents
are en cour aged to con tact the Col lege of Nat u ral Sci ence for ad -
di tional in for ma tion about this pro gram.

Preprofessional Pro grams

All pro fes sional col leges have es tab lished min i mum re quire -
ments in se lected ar eas of knowl edge for ad mis sion (here af ter re -
ferred to as ad mis sion re quire ments). Al though ful fill ing these
re quire ments does not in it self guar an tee ad mis sion, their ful fill -
ment is a nec es sary first step for those who as pire to en ter a pro -
fes sional col lege. 

At Mich i gan State Uni ver sity stu dents may se lect pro grams of
study which help to pre pare them for en roll ment in pro fes sional
col leges. Since the ad mis sion re quire ments of var i ous pro fes -
sional col leges vary, it is not fea si ble to es tab lish a sin gle pro gram 
that sat is fies the ad mis sion re quire ments of all col leges in a given
pro fes sion. How ever, in the fields of den tistry, allopathic and os -
teo pathic med i cine, po di a try, and op tom e try, the Col lege of Nat u -
ral Sci ence does have sug gested pro grams of study. These
pro grams sat isfy the min i mum ad mis sion re quire ments of most
pro fes sional col leges. It is the stu dent's re spon si bil ity to de ter -
mine whether or not the pro posed pro gram meets the min i mum
ad mis sion re quire ments of a par tic u lar pro fes sional col lege. 

There are a num ber of pro grams of study which may be com -
pleted in the nor mal four years and which pro vide both the ac a -
demic prep a ra tion for ad mis sion to a pro fes sional school and
ful f i l l  the re quire ments for a bach e lor's de gree. The
preprofessional pro grams as out lined do not in them selves lead
to a bach e lor's de gree. 

PREDENTAL PRO GRAM:

Stu dents who meet the re quire ments for ad mis sion to the uni ver -
sity as fresh men and soph o mores, as shown in the Un der grad u -
ate Ed u ca tion sec tion of this cat a log, may se lect the predental
pro gram in the Col lege of Nat u ral Sci ence as their ma jor pref er -
ence.  Stu dents who are en rolled in the predental pro gram are en -
rolled in the Un der grad u ate Uni ver sity Di vi sion, but re ceive
ac a demic ad vis ing through the col lege.

Uni ver sity reg u la tions re quire that a stu dent who has ar rived at
ju nior stand ing must se lect a ma jor lead ing to a bac ca lau re ate de -
gree.  The Col lege of Nat u ral Sci ence does not of fer a bach e lor's
de gree pro gram for predental stu dents.  There fore, upon reach -
ing ju nior stand ing, stu dents who have been en rolled in the
predental pro gram must be ad mit ted to a ma jor in ei ther the Col -
lege of Nat u ral Sci ence or in an other col lege in or der to com plete
the re quire ments for a bach e lor's de gree, re gard less of whether
they have com pleted the re quire ments for the predental pro gram.

Re quire ments for the Predental Pro gram

CREDITS
1. A to tal of 60 cred its in courses in the nat u ral sci ences, math e mat ics,

so cial sci ences, hu man i ties, and writ ing, in clud ing courses that are
used to sat isfy the Uni ver sity re quire ments and the courses that
are listed be low: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60
a. All of the fol low ing courses (30 cred its):

BS 110 Or gan isms and Pop u la tions . . . . . . . . . . . . . . . . . 4
BS 111 Cells and Mol e cules . . . . . . . . . . . . . . . . . . . . . . . 3
BS 111L Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . . . . 2
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . . . . . . . . 2
PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . . . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . . . . . . . . 1
Some den tal col leges do not re quire Chem is try 252.

b. 3 ad di tional cred its in gen eral chem is try se lected from the fol low -
ing courses: Chem is try 142, 152, and 162.

c. 3 cred its in a bi o log i cal sci ence course in ad di tion to Bi o log i cal
Sci ence 110, 111, and 111L.

2. Stu dents who are en rolled in the predental pro gram should com plete the Uni ver sity re -
quire ments for bach e lor's de grees as de scribed in the Un der grad u ate Ed u ca tion sec -
tion of this cat a log.

Stu dents who are en rolled in the Predental Pro gram in the Col lege of Nat u ral Sci -
ence may com plete an al ter na tive track to In te gra tive Studies in Bi o log i cal and Phys i -
cal Sci ences that con sists of the fol low ing courses: Bi o log i cal Sci ence 110,  111, and
111L and Chem is try 141.  The com ple tion of Bi o log i cal Sci ence 110 and 111L sat is fies 
the lab o ra tory re quire ment.  Bi o log i cal Sci ence 110, 111, and 111L and Chem is try 141 
may be counted to ward both the al ter na tive track and the re quire ments for the
predental pro gram ref er enced in item 1. a. above.

A Tier I writ ing course is in cluded in the Uni ver sity re quire ments.  Stu dents who are
en rolled in the predental pro gram are re quired to meet the Tier II writ ing re quire ment
ap proved for the stu dent's ma jor lead ing to the bach e lor's de gree.

PREMEDICAL  PRO GRAM 
(in clud ing Pre–Os te op a thy, Pre–Po di a try,
Pre-Phar macy, and Pre-Phy si cian's As sis tant):

Stu dents who meet the re quire ments for ad mis sion to the uni ver -
sity as fresh men and soph o mores, as shown in the Un der grad u -
ate Ed u ca tion sec tion of the cat a log, may se lect the premedical
pro gram in the Col lege of Nat u ral Sci ence as their ma jor pref er -
ence.  Stu dents who are en rolled in the premedical pro gram are
en rolled in the Un der grad u ate Uni ver sity Di vi sion, but re ceive ac -
a demic ad vis ing through the col lege.

Uni ver sity reg u la tions re quire that a stu dent who has ar rived at
ju nior stand ing must se lect a ma jor lead ing to a bac ca lau re ate de -
gree. The Col lege of Nat u ral Sci ence does not of fer a bach e lor's
de gree pro gram for premedical stu dents. There fore, upon reach -
ing ju nior stand ing, stu dents who have been en rolled in the
premedical pro gram must be ad mit ted to a ma jor in ei ther the Col -
lege of Nat u ral Sci ence or in an other col lege in or der to com plete
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the re quire ments for a bach e lor's de gree, re gard less of whether
they have com pleted the re quire ments for the premedical pro -
gram.

Re quire ments for the Premedical Program
(in clud ing Pre–Os te op a thy, Pre–Po di a try,
Pre-Phar macy, and Pre-Phy si cian's Assistant)

CREDITS
1. A to tal of 90 cred its in courses in the nat u ral sci ences, math e mat ics,

so cial sci ences, hu man i ties, and writ ing, in clud ing courses that are 
used to sat isfy the Uni ver sity re quire ments and the courses that
are listed be low: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 90
a. All of the fol low ing courses (30 cred its):

BS 110 Or gan isms and Pop u la tions . . . . . . . . . . . . . . . . . 4
BS 111 Cells and Mol e cules . . . . . . . . . . . . . . . . . . . . . . . 3
BS 111L Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . . . . 2
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . . . . . . . . 2
PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . . . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . . . . . . . . 1

b. 3 ad di tional cred its in gen eral chem is try se lected from the fol low -
ing courses: Chem is try 142, 152, and 162.

c. One 300–400 level course in bi ol ogy with lab o ra tory (3 cred its)
and an other course in bi ol ogy (3 cred its).

d. One ad di tional course in bi ol ogy, chem is try, or phys ics (3 cred its).
NOTE: Higher level equiv a lent bi o log i cal sci ence, chem is try,

and phys ics course se quences may be sub sti tuted for
the  se quences listed above.  Courses in bio chem is try
and  ge net ics are highly rec om mended.

2. Stu dents who are en rolled in the premedical pro gram should com plete the Uni ver sity
re quire ments for bach e lor's de grees as de scribed in the Un der grad u ate Ed u ca tion
sec tion of this cat a log.  

Stu dents who are en rolled in the Premedical Program (in clud ing Pre–Os te op a thy,
Pre–Po di a try, Pre-Phar macy, and Pre-Phy si cian's Assistant) in the Col lege of Nat u ral
Sci ence may com plete an al ter na tive track to In te gra tive Studies in Bi o log i cal and
Phys i cal Sci ences that con sists of the fol low ing courses:  Bi o log i cal Sci ence 110, 111,
and 111L and Chem is try 141.  The com ple tion of Bi o log i cal Sci ence 110 and 111L sat -
is fies the lab o ra tory re quire ment.  Bi o log i cal Sci ence 110, 111, and 111L and Chem is -
try 141 may be counted to ward both the al ter na tive track and the re quire ments for the
premedical pro gram ref er enced in item 1. a. above.

A Tier I writ ing course is in cluded in the Uni ver sity re quire ments.  Stu dents who are
en rolled in the premedical pro gram are re quired to meet the Tier II writ ing re quire ment
ap proved for the stu dent's ma jor lead ing to the bach e lor's de gree.

PREOPTOMETRY PRO GRAM:

Stu dents who meet the re quire ments for ad mis sion to the uni ver -
sity as fresh men and soph o mores, as shown in the Un der grad u -
ate Ed u ca tion sec tion of this cat a log, may se lect the
preoptometry pro gram in the Col lege of Nat u ral Sci ence as their
ma jor pref er ence.  Stu dents who are en rolled in the preoptometry
pro gram are en rolled in the Un der grad u ate Uni ver sity Di vi sion,
but re ceive ac a demic ad vis ing through the col lege.

Uni ver sity reg u la tions re quire that a stu dent who has ar rived at
ju nior stand ing must se lect a ma jor lead ing to a bac ca lau re ate de -
gree. The Col lege of Nat u ral Sci ence does not of fer a bach e lor's
de gree pro gram for preoptometry stu dents. There fore, upon
reach ing ju nior stand ing, stu dents who have been en rolled in the
preoptometry  pro gram must be ad mit ted to a ma jor in ei ther the
Col lege of Nat u ral Sci ence or in an other col lege in or der to com -
plete the re quire ments for a bach e lor's de gree, re gard less of
whether they have com pleted the re quire ments for the
preoptometry pro gram.

Re quire ments for the Preoptometry Pro gram
1. Spe cific courses are not listed since ad mis sion re quire ments of the col leges of op tom -

e try vary greatly and can be met in sev eral ways.  The com mon pat tern of ad mis sion re -
quire ments is a to tal of 90 se mes ter cred its of which 6 to 8 cred its are elected from each 
of the fol low ing ar eas:  Eng lish, phys ics, math e mat ics, bi o log i cal sci ence, chem is try,
psy chol ogy, and so cial sci ence.  Courses that are used to sat isfy Uni ver sity,  col lege,
and ma jor re quire ments may be counted to ward the ad mis sion re quire ments of col -
leges of op tom e try.

2. Stu dents who are en rolled in the preoptometry pro gram should com plete the Uni ver -
sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u ate Ed u ca tion
sec tion of this cat a log.

A Tier I writ ing course is in cluded in the Uni ver sity re quire ments.  Stu dents who are
en rolled in the preoptometry pro gram are re quired to meet the Tier II writ ing re quire -
ment ap proved for the stu dent's ma jor lead ing to the bach e lor's de gree.

TEACHER CER TIF I CA TION OP TIONS

The fol low ing dis ci plin ary ma jors lead ing to bach e lor's de grees in
the Col lege of Nat u ral Sci ence are avail able for teacher cer tif i ca -
tion:  bi o log i cal sci ence–in ter de part men tal, chem is try, earth sci -
ence–in ter de part  men tal ,  math e mat  ics,  phys i  cal
sci ence–in ter de part men tal, and phys ics.  

The fol low ing dis ci plin ary mi nors in the Col lege of Nat u ral Sci -
ence are also avail able for teacher cer tif i ca tion:  bi o log i cal sci -
ence, chem is try, earth sci ence, math e mat ics, and phys ics.

Stu dents in ter ested in el e men tary teacher cer tif i ca tion in sci -
ence should ref er ence the sec tion on MSU SUB JECT MAT TER
TEACH ING MA JORS AND MI NORS FOR TEACHER PREP A -
RA TION AND CER TIF I CA TION in the De part ment of Teacher
Ed u ca tion sec tion of this cat a log.

Stu dents who elect the bi o log i cal sci ence–in ter de part men tal 
or the phys i cal sci ence–in ter de part men tal dis ci plin ary ma jor, or
the bi o log i cal sci ence dis ci plin ary mi nor, must con tact the Cen ter
for In te gra tive Stud ies in Gen eral Sci ence in the Col lege of Nat u -
ral Sci ence.

Stu dents who elect a chem is try dis ci plin ary ma jor or the chem -
is try dis ci plin ary mi nor must con tact the De part ment of Chem is -
try.

Stu dents who elect the earth sci ence–in ter de part men tal dis ci -
plin ary ma jor or the earth sci ence dis ci plin ary mi nor must con tact
the De part ment of Geo log i cal Sci ences.

Stu dents who elect a math e mat ics dis ci plin ary ma jor or the
math e mat ics dis ci plin ary mi nor must con tact the De part ment of
Math e mat ics.

Stu dents who elect a phys ics dis ci plin ary ma jor or the phys ics
dis ci plin ary mi nor must con tact the De part ment of Phys ics and
As tron omy.

For ad di tional in for ma tion, re fer to the state ments on the dis ci -
plin ary ma jors  ref er enced above and to the state ment on
TEACHER CER TIF I CA TION in the De part ment of Teacher Ed u -
ca tion sec tion of this cat a log.

Col lege of Nat u ral Sci ence Dual De gree Pro gram:
Bach e lor of Sci ence and Mas ter of Sci ence

The dual de gree pro gram pro vides an op por tu nity for ac a dem i -
cally tal ented un der grad u ate stu dents who are en rolled in Bach e -
lor of Sci ence de gree pro grams in the Col lege of Nat u ral Sci ence
to en roll in grad u ate courses and con duct re search to ward the
Mas ter of Sci ence de gree while com plet ing the last two years of
their bach e lor's de gree pro grams.

All of the Bach e lor of Sci ence and Mas ter of Sci ence de gree
pro grams in the Col lege of Nat u ral Sci ence are avail able for in clu -
sion in the dual de gree pro gram.  Al though most of the Bach e lor
of Sci ence and Mas ter of Sci ence de gree pro grams are ad min is -
tered by de part ments and schools within the col lege, a few such
pro grams are ad min is tered by the col lege.  Dur ing the sec ond se -
mes ter of the soph o more year, the stu dent should con tact the unit 
or units that ad min is ter the Bach e lor of Sci ence and Mas ter of
Sci ence de gree pro grams that the stu dent plans to pur sue while
en rolled in the dual de gree pro gram and ap ply for ad mis sion to
those pro grams.

A stu dent who is ac cepted into the dual de gree pro gram can be
ad mit ted to both the Bach e lor of Sci ence de gree pro gram and the 
Mas ter of Sci ence de gree pro gram as early as the be gin ning of
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the ju nior year. Upon com ple tion of the re quire ments for both the
Bach e lor of Sci ence de gree and the Mas ter of Sci ence de gree,
both de grees are awarded si mul ta neously.  The Mas ter of Sci -
ence de gree will not be awarded un til the stu dent has com pleted
the re quire ments for the Bach e lor of Sci ence de gree.

To be ad mit ted to the dual de gree pro gram, an ap pli cant must:
1. Have a grade–point av er age of 3.00 or higher in all un der -

grad u ate course work.
2. Have a grade–point av er age of 3.00 or higher in all courses in 

the Col lege of Nat u ral Sci ence.
3. Be ac cepted for ad mis sion by the grad u ate ad mis sions com -

mit tee of the col lege or de part ment or school.
De part ments and schools may spec ify ad di tional re quire ments

for ad mis sion to the dual de gree pro gram.  The stu dent should
con tact the ap pro pri ate de part ment or school for ad di tional in for -
ma tion.

Within the first se mes ter of en roll ment in the dual de gree pro -
gram, the  stu dent's mas ter's ad vi sor must be iden ti fied and the
stu dent's mas ter's guid ance com mit tee must be es tab lished.  The 
ad vi sor and the com mit tee as sist the stu dent in de vel op ing a pro -
gram of study for the Mas ter of Sci ence de gree.

The stu dent's pro gram of study must be ap proved by the com -
mit tee.

A stu dent who is ad mit ted to the dual de gree pro gram must:
1. Sat isfy all of the re quire ments for the Bach e lor of Sci ence de -

gree pro gram to which the stu dent was ad mit ted.
Al though a min i mum of 120 cred its is re quired for the

Bach e lor of Sci ence de gree, more than 120 cred its may be
re quired for a given de gree pro gram.

2. Sat isfy all of the re quire ments for the Mas ter of Sci ence de -
gree pro gram to which the stu dent was ad mit ted af ter be ing
ad mit ted to that pro gram.

Al though a min i mum of 30 cred its is re quired for the Mas ter 
of Sci ence de gree, more than 30 cred its may be re quired for
a given de gree pro gram.

The cred its and courses that are used to sat isfy the re -
quire ments for the Bach e lor of Sci ence de gree may not be
used to sat isfy the re quire ments for the Mas ter of Sci ence
de gree.  

De part ments and schools may spec ify ad di tional re quire ments
for the dual de gree pro gram.  The stu dent should con tact the ap -
pro pri ate de part ment or school for ad di tional in for ma tion.

GRAD U ATE STUDY

The grad u ate pro grams of the Col lege of Nat u ral Sci ence pro vide
for ad vanced study with em pha sis ei ther in a sin gle dis ci pline or in
the multidisciplinary ar eas of the bi o log i cal sci ences and the
phys i cal sci ences. The grad u ate pro grams are de signed to de -
velop in de pend ent ef fort, en cour age cre ative think ing, and ed u -
cate the stu dent in the fun da men tals of ba sic re search.

The pro grams of study lead to one of the fol low ing de grees:
Mas ter of Arts, Mas ter of Sci ence, Mas ter of Arts for Teachers,
and Doc tor of Phi los o phy. The spe cific de grees avail able and the
pro grams lead ing to them for each dis ci pline are given in the de -
part men tal or pro gram list ing.

Each stu dent's pro gram of study is ar ranged to suit in di vid ual
needs, the only re stric tion be ing that the fi nal pro gram must con -
form to one of the gen eral pat terns ap proved by the fac ulty. The
gen eral uni ver sity re quire ments for these de grees are given in the 
Grad u ate Ed u ca tion sec tion of this cat a log. A de part ment or col -
lege may spec ify ad di tional re quire ments. Most of the de part -
ments in the col lege re quire par tic i pa tion in teach ing dur ing the
course of the grad u ate pro gram. 

Stu dents who are en rolled in doc toral de gree pro grams in de -
part ments and pro grams em pha siz ing en vi ron men tal sci ence

and pol icy may elect the Grad u ate Spe cial iza tion in En vi ron men -
tal Sci ence and Pol icy. For ad di tional in for ma tion, re fer to the
Grad u ate Spe cial iza tion in En vi ron men tal Sci ence and Pol icy
state ment in the Col lege of So cial Sci ence sec tion of this cat a log.

Stu dents who are en rolled in mas ter’s and doc toral de gree pro -
grams in the Col lege of Ag ri cul ture and Nat u ral Re sources, the
Col lege of Nat u ral Sci ence, and the Col lege of Vet er i nary Med i -
cine may elect the Grad u ate Spe cial iza tion in Fish and Wild life
Dis ease Ecol ogy and Con ser va tion Med i cine. For ad di tional in -
for ma tion, re fer to the state ment on Grad u ate Spe cial iza tion in
Fish and Wild life Dis ease Ecol ogy and Con ser va tion Med i cine in
the Col lege of Ag ri cul ture and Nat u ral Re sources sec tion of this
cat a log.

Stu dents who are en rolled in Mas ter of Sci ence de gree pro -
grams in the de part ments of Ag ri cul tural, Food, and Re source
Eco nom ics; Ag ri cul tural En gi neer ing; An i mal Sci ence; Com mu -
ni ca tion; En to mol ogy; Ep i de mi ol ogy; Food Sci ence and Hu man
Nu tri tion; Hor ti cul ture; Large An i mal Clin i cal Sci ences; Mi cro bi ol -
ogy and Mo lec u lar Ge net ics; Pack ag ing; Pathobiology and Di ag -
nos tic In ves ti ga tion; Phar ma col ogy and Tox i col ogy; Plant
Pa thol ogy; and Sociology may elect a Specialization in Food
Safety.  For ad di tional in for ma tion, re fer to the state ment on the
spe cial iza tion in the Col lege of Vet er i nary Med i cine sec tion of this 
cat a log.

BioMolecular Sci ence Gate way - First Year

Stu dents seek ing a doc toral de gree in bio chem is try and mo lec u -
lar bi ol ogy, cell and mo lec u lar bi ol ogy, ge net ics, mi cro bi ol ogy and 
mo lec u lar ge net ics, phar ma col ogy and tox i col ogy, or phys i ol ogy
should ap ply through the BioMolecular Sci ence Gate way for ad -
mis sion to any of these Ph.D. pro grams. Stu dents should se lect
the Ph.D. pro gram in which they have the great est in ter est. Dur -
ing the first two se mes ters of en roll ment, stu dents  will have the
op por tu nity to choose and com plete at least four courses in ap -
pro pri ate dis ci plin ary sub jects. In the spring se mes ter of the first
year, they will have the op por tu nity to con tinue with the Ph.D. pro -
gram ini tially se lected or  change to one of the other five pro grams 
which aligns most closely with their ed u ca tional goals. For ad di -
tional in for ma tion about the in di vid ual Ph.D. pro grams, re fer to
the state ments on the De part ments of Bio chem is try and Mo lec u -
lar Bi ol ogy, Mi cro bi ol ogy and Mo lec u lar Ge net ics, and Phys i ol -
ogy in the Col lege of Nat u ral Sci ence sec tion of this cat a log,
state ments on the pro grams in Cell and Mo lec u lar Bi ol ogy and
Ge net ics in the Col lege of Nat u ral Sci ence sec tion of this cat a log,
and state ment on the De part ment of Phar ma col ogy and Tox i col -
ogy in the Col lege of  Os teo pathic Med i cine sec tion of this cat a -
log.

Mas ter of Arts for Teachers

The Mas ter of Arts for Teachers de gree is de signed to pro vide an
en rich ing ed u ca tional ex pe ri ence for teach ers who are in ter ested
in a pro gram of grad u ate study with less spe cial iza tion in a sci -
ence area than is com mon in most mas ter's de gree pro grams.
The de gree is for teach ers who wish to take grad u ate work in a
sub ject–mat ter area but who do not an tic i pate con tin u a tion of
grad u ate study be yond the mas ter's level. How ever, the stu dent
who holds the Mas ter of Arts for Teachers de gree may, upon the
sat is fac tory com ple tion of ad di tional work as rec om mended by
the ap pro pri ate ac a demic unit, be come el i gi ble for ad mis sion to a
doc toral pro gram.

The de gree may be earned with a ma jor in chem is try, geo log i -
cal sci ences, or math e mat ics.

In ad di tion to meet ing the re quire ments of the uni ver sity as de -
scribed in the Grad u ate Ed u ca tion sec tion of this cat a log, stu -
dents must meet the re quire ments spec i fied be low. 
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Ad mis sion 

An ap pli cant for ad mis sion to the Mas ter of Arts for Teachers pro -
gram must be a se nior in or a grad u ate of an in sti tu tion hav ing
sub stan tially the same re quire ments for the bach e lor's de gree as
Mich i gan State Uni ver sity, and pos sess, or be a can di date for, a
teacher's cer tif i cate. Ad mis sion is rec om mended by the di rec tor
of the pro gram in which ad mis sion is sought, with ap proval of the
Dean of the Col lege of Nat u ral Sci ence. 

Re quire ments for the Mas ter of Arts for Teachers De gree 

An ap pro pri ate course of study is planned with the can di date by
an ad vi sor from the ac a demic unit in the Col lege of Nat u ral Sci -
ence to which the can di date has been ad mit ted. The min i mum
num ber of cred its re quired for the de gree is 30, in ad di tion to any
cred its which must be taken to com plete re quire ments for pro vi -
sional teacher cer tif i ca tion. A com pre hen sive writ ten or oral ex -
am i na tion may be re quired. A the sis is usu ally not re quired, but
should one be re quired, a max i mum of 10 se mes ter cred its may
be al lot ted for it. The stu dent must com plete the re quire ments for
pro vi sional teacher cer tif i ca tion be fore the de gree may be
granted. 

Ac a demic Stan dards 

The min i mum stan dard is a 3.00 grade–point av er age. Stan dards
may be set higher than the min i mum by the ac a demic unit re spon -
si ble for the de gree pro gram. The ac cu mu la tion of grades be low
3.0 in more than three courses of 3 or more cred its each, or
deferreds in more than three courses of 3 or more cred its each at
any given time, or a com bi na tion of the above in ex cess of four
courses may re move the stu dent from can di dacy for the de gree. A 
stu dent who fails to meet the ac a demic stan dards for any pro gram 
may, on rec om men da tion of the di rec tor, be re quired by the dean
to with draw at the end of the se mes ter. 

Res i dence 

The min i mum res i dence re quire ment is 8 cred its on cam pus.
Some pro grams may re quire more. 

Time Limit 

The time limit for the com ple tion of the Mas ter of Arts for Teachers
de gree is six years from the be gin ning of the first se mes ter in
which credit was earned to ward the de gree. 

Mas ter of Sci ence and Mas ter of Arts 

The Mas ter of Sci ence is the con ven tional de gree for all ma jors in
the Col lege of Nat u ral Sci ence. The Mas ter of Arts may be con -
ferred upon stu dent re quest and col lege ap proval in the De part -
ment of Sta tis tics and Prob a bil ity.

In ad di tion to meet ing the re quire ments of the uni ver sity as de -
scribed in the Grad u ate Ed u ca tion sec tion of this cat a log, stu -
dents must meet the re quire ments spec i fied be low. 

Ad mis sion

Ad mis sion to pro vi sional sta tus may be used to in di cate in com -
plete re cords, in com plete in ter pre ta tion of avail able re cords, a
grade–point av er age be low 3.00 but with other ev i dence of good
ca pac ity, or mi nor de fi cien cies in sub ject mat ter.

Stu dents may be trans ferred from one clas si fi ca tion to an other
at any time by the dean, nor mally upon the rec om men da tion of
the de part ment.

The col lege as a whole does not re quire an en trance ex am i na -
tion. How ever, all de part ments ex pect stu dents to pro vide Grad u -
ate Re cord Ex am i na tion Gen eral Test scores. 

Re quire ments for the Mas ter of Sci ence
or Mas ter of Arts De gree 

For Plan A, a max i mum of 15 cred its of mas ter's the sis re search
may be per mit ted. 

Ac a demic Stan dards 

The min i mum stan dard is a 3.00 grade–point av er age. Stan dards
may be set higher than the min i mum by the ac a demic unit re spon -
si ble for the de gree pro gram. The ac cu mu la tion of grades be low
3.0 in more than three courses of 3 or more cred its each, or
deferreds in more than three courses of 3 or more cred its each at
any given time, or a com bi na tion of the above in ex cess of four
courses au to mat i cally re moves the stu dent from can di dacy for
the de gree. A stu dent who fails to meet the ac a demic stan dards
for any pro gram may, on rec om men da tion of the di rec tor, be re -
quired by the dean to with draw at the end of any se mes ter. 

Res i dence 

The min i mum res i dence re quire ment is 8 cred its on cam pus. A
pro gram may re quire more. 

Time Limit 

The time limit for com ple tion of the mas ter's de gree is six years
from the be gin ning of the first se mes ter in which credit was
earned to ward the de gree. 

Doc tor of Phi los o phy 

The Doc tor of Phi los o phy de gree is awarded for an orig i nal con tri -
bu tion to sci en tific knowl edge and high at tain ment of schol ar ship
in the math e mat i cal or nat u ral sci ences.  This de gree, with its em -
pha sis on re search in the fron tiers of sci ence, is the tra di tional ter -
mi nal de gree in the Col lege of Nat u ral Sci ence.

In ad di tion to meet ing the re quire ments of the uni ver sity as de -
scribed in the Grad u ate Ed u ca tion sec tion of this cat a log, stu -
dents must meet the re quire ments spec i fied be low. 

Ad mis sion

Ad mis sion may be granted to a stu dent who has a re cord of high
scho las tic at tain ment and dem on strated re search po ten tial ac -
cept able to the de part ment or pro gram and to the col lege. A mas -
ter's de gree in an ap pro pri ate sub ject–mat ter field may be
re quired, but the com ple tion of a mas ter's de gree is not a guar an -
tee of ad mis sion. Most pro grams re quire the ap pli cant to sub mit
Grad u ate Re cord Ex am i na tion Gen eral Test scores; many also
re quire the Grad u ate Re cord Ex am i na tion Sub ject Test in the
area of spe cial iza tion.

Ad mis sion to pro vi sional sta tus may be used to in di cate in com -
plete re cords, in com plete in ter pre ta tion of avail able re cords,
grade–point av er age be low 3.00 but with ad di tional ev i dence of
good ca pac ity, or mi nor de fi cien cies in sub ject mat ter.

Stu dents may be trans ferred from one clas si fi ca tion to an other
at any time by the dean, nor mally upon the rec om men da tion of
the de part ment. 
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Ac a demic Stan dards 

The min i mum stan dard is a 3.00 grade–point av er age. Stan dards
may be set higher than the min i mum by the ac a demic unit re spon -
si ble for the de gree pro gram. The ac cu mu la tion of grades be low
3.0 in more than three courses of 3 or more cred its each, or
deferreds in more than three courses of 3 or more cred its each at
any given time, or a com bi na tion of the above in ex cess of four
courses au to mat i cally re moves the stu dent from can di dacy for
the de gree. 

A stu dent who fails to meet the ac a demic stan dards for any pro -
gram may, on rec om men da tion of the di rec tor, be re quired by the
dean to with draw at the end of any se mes ter.

Res i dence 

In some pro grams a stu dent may be per mit ted to en ter the doc -
toral pro gram with out tak ing a mas ter's de gree. In such cases 30
se mes ter cred its of ap proved work are con sid ered the equiv a lent
of the mas ter's de gree, and the min i mum res i dence re quire ment
for the com bined pro gram is three se mes ters, in volv ing at least 4
cred its of grad u ate work each se mes ter. 

MATH E MAT ICS ED U CA TION

The Mas ter of Sci ence and Doc tor of Phi los o phy de grees in Math -
e mat ics Ed u ca tion are ad min is tered jointly by the Col lege of Nat -
u ral Sci ence and the Col lege of Ed u ca tion. The Col lege of Nat u ral 
Sci ence is the pri mary ad min is tra tive unit.

Mas ter of Sci ence

The Mas ter of Sci ence De gree in Math e mat ics Ed u ca tion is de -
signed for per sons who show prom ise of be com ing re search ers
and lead ers in state, na tional, and in ter na tional math e mat ics ed u -
ca tion com mu ni ties. The pro gram pre pares re search ers and
lead ers to ad dress crit i cal ques tions about math e mat ics ed u ca -
tion. Stu dents will have op por tu ni ties to de velop an a lyt i cal per -
spec tives on cur rent is sues in math e mat ics ed u ca tion.

Stu dents who may be in ter ested in this pro gram in clude the fol -
low ing: (1) grad u ates of un der grad u ate math e mat ics or math e -
mat ics ed u ca tion pro grams who are in ter ested in re search-based 
ac a demic ca reers; (2) K-12 teach ers who in tend to re turn to the
class room with strong, re search-ori ented knowl edge and ex pe ri -
ence in math e mat ics ed u ca tion; (3) grad u ates of un der grad u ate
math e mat ics or math e mat ics ed u ca tion pro grams who are in ter -
ested in the ap pli ca tion of knowl edge to cur ric u lum or pol icy de -
vel op ment, cur ric u lum de vel op ment, pol icy, as sess ment, etc.,
not nec es sar ily with a fo cus on re search; and (4) grad u ates of
mas ter’s or doc toral pro grams in math e mat ics who wish to be -
come math e mat ics ed u ca tion fac ulty in a col lege or uni ver sity
math e mat ics or ed u ca tion de part ment.

Stu dents will have op por tu ni ties to ac quire an un der stand ing
and ex pe ri ence in var i ous as pects of the math e mat ics ed u ca tion
field in clud ing in ves ti ga tion of math e mat i cal learn ing and teach -
ing, the de vel op ment of in struc tional ma te ri als, par tic i pa tion in
pol icy for ma tion and anal y sis, de vel op ment and use of as sess -
ment, and in te gra tion of technology into mathematics learning
and teaching.

In ad di tion to meet ing the re quire ments of the uni ver sity, stu -
dents must meet the re quire ments spec i fied below.

Ad mis sion

The pro gram ad mits stu dents with a va ri ety of back grounds.
Some stu dents will have equally strong back grounds in ed u ca tion 
and math e mat ics. Oth ers may have more ex ten sive prior prep a -
ra tion in one of these two dis ci plines. Can di dates should have the
equiv a lent of an un der grad u ate ma jor in math e mat ics or sat is fac -
tory com ple tion of course work in math e mat ics ap pro pri ate to the
ap pli cant’s pro gram of study and ap proved by an Ad mis sions
Com mit tee of the Math e mat ics Ed u ca tion Fac ulty Group, with the 
ex pec ta tion of com plet ing ad di tional math e mat ics study if nec es -
sary. In such cases, the guid ance com mit tee will help the can di -
date de sign a pro gram that in cludes ap pro pri ate course work in
math e mat ics. Ap pli cants with de fi cien cies in ac a demic prep a ra -
tion may be ad mit ted pro vi sion ally. These col lat eral courses will
not count to ward the de gree. In ad di tion, K-12 teach ing ex pe ri -
ence is strongly en cour aged, but not re quired. The Grad u ate Re -
cord Ex am i na tion (GRE) Gen eral Test is re quired of all
ap pli cants.

Stu dents will be ad mit ted to the pro gram by an Ad mis sions
Com mit tee com posed of mem bers of the Math e mat ics Ed u ca tion 
Fac ulty Group. All ad mit ted stu dents will be as signed an ac a -
demic ad vi sor.

Can di dates will ap ply di rectly to the Math e mat ics Ed u ca tion
Grad u ate Pro gram, and must have three let ters of rec om men da -
tion sent to the Di rec tor of the Math e mat ics Ed u ca tion Graduate
Program.

Re quire ments for the Mas ter of Sci ence De gree in
Math e mat ics Ed u ca tion

The stu dent must com plete a min i mum of 31 cred its for the de gree un der Plan A
(with the sis). The stu dent’s pro gram of study must be ap proved by the stu dent’s ac -
a demic ad vi sor and must in clude:

CRED ITS
1. Both of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

MTHE 926 Proseminar in Math e mat ics Ed u ca tion I . . . . . . . . . . . . . 3
MTHE 927 Proseminar in Math e mat ics Ed u ca tion II. . . . . . . . . . . . . 3

2. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CEP 913 Psy chol ogy and Ped a gogy of Math e mat ics . . . . . . . . . . 3
MTHE 997 Spe cial Top ics in Math e mat ics Ed u ca tion. . . . . . . . . . . . 3
TE 950 Math e mat i cal Ways of Know ing . . . . . . . . . . . . . . . . . . . 3

3. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTHE 840 Crit i cal Con tent of School Math e mat ics: Num bers

and Op er a tions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTHE 841 Crit i cal Con tent of School Math e mat ics: Al ge bra . . . . . . 3
MTHE 842 Crit i cal Con tent of School Math e mat ics: Ge om e try . . . . 3

4. The fol low ing course: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTHE 954 De sign and Meth ods in Math e mat ics Ed u ca tion

Re search . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
5. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

CEP 931 In tro duc tion to Qual i ta tive Meth ods in Ed u ca tional
Re search . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

CEP 932 Quan ti ta tive Meth ods in Ed u ca tional Re search I . . . . . . 3
CEP 933 Quan ti ta tive Meth ods in Ed u ca tional Re search II . . . . . 3
CEP 934 Multivariate Data Anal y sis I . . . . . . . . . . . . . . . . . . . . . . . 4
CEP 935 Ad vanced Top ics in Multivariate Data Anal y sis II . . . . . . 4
STT 430 In tro duc tion to Prob a bil ity and Sta tis tics . . . . . . . . . . . . . 3
STT 441 Prob a bil ity and Sta tis tics I: Prob a bil ity . . . . . . . . . . . . . . 3
STT 442 Prob a bil ity and Sta tis tics II: Sta tis tics . . . . . . . . . . . . . . . 3
STT 801 De sign of Ex per i ments . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 825 Sam ple Sur veys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 843 Multivariate Anal y sis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 861 The ory of Prob a bil ity and Sta tis tics I . . . . . . . . . . . . . . . . 3
STT 862 The ory of Prob a bil ity and Sta tis tics II . . . . . . . . . . . . . . . 3

6. One 3-credit course in gen eral ed u ca tion foun da tions, pol icy, or learn ing 
and de vel op ment, se lected from a list of ap proved courses avail able
from the stu dent’s ac a demic ad vi sor .

7. Six cred its in the De part ment of Mathematics at a level ap pro pri ate to
the stu dent’s pro gram of study and ca reer goals at the 400-level or
above, ex clud ing Math e mat ics 443.

8. At least 4 cred its of MTHE 899 Mas ter’s The sis Re search and com ple -
tion of a re search the sis.

9. Suc cess fully pass an oral de fense of the re search the sis.
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Doc tor of Phi los o phy

The Doc tor of Phi los o phy de gree in Math e mat ics Ed u ca tion is de -
signed for per sons who show prom ise of be com ing lead ers in lo -
cal, state, na tional, and in ter na tional math e mat ics ed u ca tion
com mu ni ties. The pro gram pre pares re search ers and lead ers to
ad dress crit i cal is sues in math e mat ics ed u ca tion by de vel op ing
an a lyt i cal per spec tives for re search, en gag ing in re flec tive teach -
ing, and deep en ing math e mat i cal knowl edge.

Stu dents who may be in ter ested in the pro gram in clude the fol -
low ing: (1) grad u ates of un der grad u ate math e mat ics or math e -
mat ics ed u ca tion pro grams with in ter ests in re search and
ac a demic ca reers; and (2) K-12 teach ers, in tend ing to re turn to
the class room or to lead er ship in schools and dis tricts, who de sire 
strong, re search-ori ented knowl edge and ex pe ri ence in math e -
mat ics ed u ca tion.

Stu dents will have op por tu ni ties to ac quire an un der stand ing
and ex pe ri ence in var i ous as pects of the math e mat ics ed u ca tion
field in clud ing in ves ti ga tion of math e mat i cal learn ing and teach -
ing, the de vel op ment of in struc tional ma te ri als, par tic i pa tion in
pol icy for ma tion, de vel op ment and use of as sess ment, and the in -
te gra tion of tech nol ogy into math e mat ics learn ing and teach ing.
Stu dents will ad dress is sues of re search eth ics in the Proseminar
in Mathematics Education.

A ca reer at any level in math e mat ics ed u ca tion re quires sub -
stan tive knowl edge of the core dis ci pline of math e mat ics. Each
stu dent will plan with his or her guid ance com mit tee a set of
courses in math e mat ics that, to gether with the stu dent’s prior
course work and teach ing ex pe ri ences, are ap pro pri ate for the
student’s career plans.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

The pro gram ad mits stu dents with a va ri ety of back grounds. 
Some stu dents will have equally strong back grounds in ed u ca tion 
and math e mat ics. Oth ers may have more ex ten sive prior prep a -
ra tion in one of these two dis ci plines. Can di dates should have the
equiv a lent of an un der grad u ate ma jor in math e mat ics or sat is fac -
tory com ple tion of course work in math e mat ics ap pro pri ate to the
ap pli cant’s pro gram of study and ap proved by the Ad mis sions
Com mit tee, with the ex pec ta tion of com plet ing ad di tional math e -
mat ics study if nec es sary.  In such cases, the guid ance com mit tee 
will help the can di date to de sign a pro gram that in cludes ap pro pri -
ate course work in math e mat ics. Ap pli cants with de fi cien cies in
ac a demic prep a ra tion may be ad mit ted pro vi sion ally. These col -
lat eral courses will not count to ward the de gree. In ad di tion, K-12
teach ing ex pe ri ence is strongly en cour aged, but not re quired.
The Grad u ate Re cord Ex am i na tion (GRE) Gen eral Test is re -
quired of all ap pli cants. 

Ad mis sions de ci sions will be made by an Ad mis sions Com mit -
tee com posed of mem bers of the Math e mat ics Ed u ca tion Fac ulty
Group.  A student who shows prom ise for suc cess at doc toral
study but who needs ad di tional back ground to be el i gi ble for ad -
mis sion to the Ph.D. pro gram will be pro vided with spe cific con di -
tions to be met be fore ad mis sion.  Upon suc cess ful com ple tion of
these re quire ments, the stu dent may re ap ply.

Re quire ments for the Doc tor of Phi los o phy De gree in
Math e mat ics Ed u ca tion

The stu dent must com plete the re quire ments listed be low. The
stu dent’s pro gram of study must be ap proved by the stu dent’s ac -
a demic ad vi sor and must in clude:

CREDITS
1. Both of the fol low ing courses (6 cred its):

MTHE 926 Proseminar in Math e mat ics Ed u ca tion I . . . . . . . . . . . . . 3
MTHE 927 Proseminar in Math e mat ics Ed u ca tion II. . . . . . . . . . . . . 3

2. Three courses from the fol low ing, with at least one course from each
area (9 cred its):
Ped a gogy Courses
CEP 913 Psy chol ogy and Ped a gogy of Math e mat ics . . . . . . . . . . 3
MTHE 997 Spe cial Top ics in Math e mat ics Ed u ca tion. . . . . . . . . . . . 3
TE 950 Math e mat i cal Ways of Know ing . . . . . . . . . . . . . . . . . . . 3
Con tent Courses
MTHE 840 Crit i cal Con tent of School Math e mat ics: Num bers

and Op er a tions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTHE 841 Crit i cal Con tent of School Math e mat ics: Al ge bra . . . . . . 3
MTHE 842 Crit i cal Con tent of School Math e mat ics: Ge om e try . . . . 3

3. One of the fol low ing courses (2 or 3 cred its):
MTHE 879 Teach ing Col lege Math e mat ics. . . . . . . . . . . . . . . . . . . . 3
TE 994 Lab o ra tory and Field Ex pe ri ence in Cur ric u lum,

In struc tion, and Teacher Education . . . . . . . . . . . . . . 2
4. The fol low ing course (3 cred its):

MTHE 954 De sign and Meth ods in Math e mat ics Ed u ca tion
Re search . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

5. Two of the fol low ing courses (6 cred its):
CEP 931 In tro duc tion to Qual i ta tive Meth ods in Ed u ca tional 

Re search . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CEP 933 Quan ti ta tive Meth ods in Ed u ca tional Re search II . . . . . . 3
EAD 955B Field Re search Meth ods in Ed u ca tional Ad min is tra tion . 3
STT 801 De sign of Ex per i ments . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 825 Sam ple Sur veys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 843 Multivariate Anal y sis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

6. One 3-credit course in gen eral ed u ca tion foun da tions, pol icy, teacher
ed u ca tion, or learn ing and de vel op ment, se lected from a list of ap proved 
courses avail able from the stu dent’s guid ance com mit tee.

7. Twelve cred its in the De part ment of Math e mat ics or De part ment of Sta -
tis tics and Prob a bil ity at a level ap pro pri ate to the stu dent’s pro gram of
study and ca reer goals at the 400-level or above, ex clud ing Math e mat -
ics 443.

8. Nine cred its in a cog nate se lected in con sul ta tion with the guid ance
com mit tee. The cog nate must be at least three courses ap pro pri ate to
the stu dent’s pro gram of study.

9. The fol low ing course (3 cred its):
MTHE 995 Re search Practicum . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

10. Suc cess ful com ple tion of com pre hen sive writ ten ex am i na tions ad min is -
tered by pro gram fac ulty.

11. Twenty-four cred its of Math e mat ics Ed u ca tion 999 Doc toral Dis ser ta -
tion Re search.

12. Suc cess ful oral de fense of the dis ser ta tion.

CEN TER for IN TE GRA TIVE
STUD IES in
GEN ERAL SCI ENCE

Ga briel Ording, Di rec tor

In te gra tive Studies is Mich i gan State Uni ver sity’s unique ap -
proach to lib eral gen eral ed u ca tion, of fer ing a core cur ric u lum 
that com ple ments spe cial ized work by stu dents in their ma jors. 
In te gra tive Studies courses in te grate mul ti ple ways of know ing
and modes of in quiry and in tro duce stu dents to im por tant ways of
think ing in the three core knowl edge ar eas: the Arts and Hu man -
ities, the Bi o log i cal  and Phys i cal Sci ences, and the So cial, Be -
hav ioral, and Eco nomic Sci ences. They as sist stu dents early
dur ing their study to de velop as more crit i cal think ers.  They also
en cour age ap pre ci a tion of our hu man ity and cre ativ ity,  hu man
cul tural di ver sity, the power of knowl edge, and our re spon si bil i ties 
for our selves and for our world.

Courses in Mich i gan State Uni ver sity’s In te gra tive Studies Pro -
gram are aimed at de vel op ing in tel lec tual abil i ties, in clud ing crit i -
cal think ing and in ter pre tive skills.  They help in crease knowl edge 
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about other times, places, and cul tures, key ideas and is sues in
hu man ex pe ri ence, and the sci en tific method and its use ful ness
in un der stand ing the nat u ral and so cial worlds.  They are ex -
pected to en hance ap pre ci a tion of the role of knowl edge, and of
val ues and eth ics, in un der stand ing hu man be hav ior and solv ing
so cial prob lems.  Finally, they help stu dents rec og nize re spon si -
bil i ties and op por tu ni ties as so ci ated with dem o cratic cit i zen ship
and with liv ing in an in creas ingly in ter con nected, in ter de pen dent
world.

The Cen ter for In te gra tive Studies in the Arts and Hu man ities in 
the Col lege of Arts and Let ters has pri mary re spon si bil ity for the
Arts and Hu man ities area of In te gra tive Studies at Mich i gan State
Uni ver sity.

The Cen ter for In te gra tive Studies in Gen eral Sci ences in the
Col lege of Nat u ral Sci ences has pri mary re spon si bil ity for In te -
gra tive Studies courses in the Bi o log i cal and Phys i cal Sci ences at 
Mich i gan State Uni ver sity. 

The Cen ter for In te gra tive Studies in the So cial Sci ences in the
Col lege of So cial Sci ence has pri mary re spon si bil ity for In te gra -
tive Studies courses in the So cial, Be hav ioral, and Eco nomic Sci -
ences at Mich i gan State Uni ver sity.

IN TER DE PART MEN TAL
DE GREE PRO GRAMS

The Col lege of Nat u ral Sci ence of fers in ter de part men tal de gree
pro grams in cell and mo lec u lar bi ol ogy; earth sci ence–in ter de -
part men tal; ecol ogy, evo lu tion ary bi ol ogy and be hav ior; gen eral
sci ence; ge net ics; ge net ics–en vi ron men tal tox i col ogy; hu man bi -
ol ogy; neu ro sci ence; and phys i cal sci ence–in ter de part men tal.
These pro grams are de signed to serve stu dents who wish to de -
velop a broad back ground in the nat u ral sci ences.  Stu dents who
de sire ac a demic prep a ra tion in the nat u ral sci ences with em pha -
sis in a sin gle dis ci pline should en roll in a de part men tal ma jor.
The in ter de part men tal pro grams are not in tended for this pur -
pose.

Stu dents in ter ested in el e men tary ed u ca tion who wish to ma jor
in sci ence should ref er ence the sec tion on MSU SUB JECT MAT -
TER TEACH ING MA JORS AND MI NORS FOR TEACHER
PREP A RA TION AND CER TIF I CA TION in the De part ment of
Teacher Ed u ca tion sec tion of this cat a log.

BI O LOG I CAL SCI ENCE—
IN TER DE PART MEN TAL

UN DER GRAD U ATE PRO GRAM

The bi o log i cal sci ence–in ter de part men tal ma jor, which leads to
the Bach e lor of Sci ence de gree, is de signed for per sons who
want a broad back ground in fields that com prise bi o log i cal sci -
ences and who want to un der stand the in ter re la tion ships among
such fields.  This ma jor is de signed pri mar ily for per sons who plan
to teach bi o log i cal sci ences in mid dle and sec ond ary schools.

Re quire ments for the Bach e lor of Sci ence De gree
in Bi o log i cal Sci ence–In ter de part men tal
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Bi o log i cal Sci ence–In ter de part men tal.

The Uni ver sity's Tier II writ ing re quire ment for the Bi o log i cal Sci ences—In ter de part -
men tal ma jor is met by com plet ing NSC 401.  That course is ref er enced in item 3.a. be -
low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30
CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . . . . . . . . 2
CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . . . . . . . . 3
ISE 401 Sci ence Lab o ra to ries for Sec ond ary Schools (W) 4
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . . . . 4
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . . . . 4
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . . . . 1
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

b. One of the fol low ing groups of courses (9 or 10 cred its):
(1) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3

BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
(2) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . . . . . 3

BS 182H Hon ors Organismal and Pop u la tion Bi ol ogy . . 3
BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy Lab o ra tory2
BS 192H Hon ors Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
(3) LB 144 Bi ol ogy I:  Organismal Bi ol ogy . . . . . . . . . . . . 4

LB 145 Bi ol ogy II:  Cel lu lar and Mo lec u lar  Bi ol ogy . . . 5
c. One of the fol low ing groups of courses: . . . . . . . . . . . . . . . . . . . . 9 to 12

(1) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 142 Gen eral and In or ganic Chem is try . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . 1

(2) CEM 151 Gen eral and De scrip tive Chem is try . . . . . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . 1

(3) CEM 181H Honors Chem is try I . . . . . . . . . . . . . . . . . . . . . 4
CEM 182H Honors Chem is try II. . . . . . . . . . . . . . . . . . . . . 4
CEM 185H Honors Chem is try Lab o ra tory I . . . . . . . . . . . . 2
CEM 186H Honors Chem is try Lab o ra tory II . . . . . . . . . . . 2

d. One of the fol low ing pairs of courses: . . . . . . . . . . . . . . . . . . . . . 6 or 7
(1) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
(2) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

STT 201 Sta tis ti cal Methods . . . . . . . . . . . . . . . . . . . . . 4
(3) MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . 3

MTH 126 Sur vey of Cal cu lus II . . . . . . . . . . . . . . . . . . . . 3
(4) MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . 3

STT 201 Sta tis ti cal Methods . . . . . . . . . . . . . . . . . . . . . 4
(5) MTH 152H Honors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . 3

MTH 153H Honors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . 3
e. One of the fol low ing pairs of courses: . . . . . . . . . . . . . . . . . . . . . 6 or 8

(1) PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . 4

(2) PHY 193H Honors Phys ics I–Me chanics . . . . . . . . . . . . . 3
PHY 294H Honors Phys ics II–Elec tro mag ne tism . . . . . . . 3

(3) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . 3

f. One of the fol low ing pairs of courses: . . . . . . . . . . . . . . . . . . . . . . 2
(1) PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . 1

PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . . . . . 1
(2) PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . . . . . 1

PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . . . . . 1
g. One of the fol low ing, ei ther (1) or (2): . . . . . . . . . . . . . . . . . . . . . . 8

(1) BMB 401 Comprehensive Bio chem is try . . . . . . . . . . . . . 4
ZOL 408 His tol o gy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 425 Cells and De vel op ment (W) . . . . . . . . . . . . . . 4

(2) Both of the fol low ing courses:
MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . 3
MMG 302 In tro duc tory Lab o ra tory for Gen eral and

Al lied Health Mi cro bi ol ogy. . . . . . . . . . . . . . 1
One of the fol low ing courses:
BMB 401 Comprehensive Bio chem is try . . . . . . . . . . . . . 4
ZOL 408 His tol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 425 Cells and De vel op ment (W) . . . . . . . . . . . . . . 4

h. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
PLB 301 In tro duc tory Plant Phys i ol ogy . . . . . . . . . . . . . . . . 3
PLB 418 Plant Sys tem at ics . . . . . . . . . . . . . . . . . . . . . . . . . 3
PLB 434 Plant Struc ture and Func tion. . . . . . . . . . . . . . . . . 4
PLP 405 Plant Pa thol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

9

NAT U RAL SCI ENCE
In ter de part men tal De gree Pro grams



TEACHER CER TIF I CA TION OP TIONS

The bi o log i cal sci ence–in ter de part men tal dis ci plin ary ma jor lead -
ing to the Bach e lor of Sci ence de gree is avail able for teacher cer -
tif i ca tion. 

A bi o log i cal sci ence dis ci plin ary mi nor is also avail able for sec -
ond ary teacher cer tif i ca tion.

Stu dents who elect the bi o log i cal sci ence–in ter de part men tal
dis ci plin ary ma jor or the bi o log i cal sci ence dis ci plin ary mi nor
must con tact the Col lege of Nat u ral Sci ence.

For ad di tional in for ma tion, re fer to the state ment on TEACHER
CER TIF I CA TION in the De part ment of Teacher Ed u ca tion sec -
tion of this cat a log.

GRAD U ATE STUDY

CELL AND MO LEC U LAR BI OL OGY

GRAD U ATE STUDY

Mas ter of Sci ence

This pro gram pro vides the o ret i cal and prac ti cal train ing in cell and 
mo lec u lar bi ol ogy to pre pare stu dents for a va ri ety of pro fes sional
po si tions in ac a de mia, in dus try or gov ern ment.

Ad mis sion

Most stu dents en ter the Mas ter of Sci ence de gree pro gram in cell
and mo lec u lar bi ol ogy with the goal of even tu ally ob tain ing a
Ph.D. de gree. How ever, stu dents with lim ited re search ex pe ri -
ence or spe cific de fi cien cies in their un der grad u ate train ing may
be ad mit ted to this pro gram to ob tain ad di tional ex pe ri ence.  Ap -
pli cants will be con sid ered by the Cell and Mo lec u lar Bi ol ogy ad -
mis sions com mit tee, and in gen eral the cri te ria for ad mis sion are
sim i lar to those of the Ph.D. pro gram (an un der grad u ate ma jor in
bi o log i cal sci ence, ac cept able GPA and GRE scores, and let ters
of rec om men da tion). 

In ad di tion to meet ing the re quire ments of the uni ver sity and the 
Col lege of Nat u ral Sci ence, stu dents must meet the re quire ments 
spec i fied be low.

Re quire ments for the Mas ter of Sci ence De gree
in Cell and Mo lec u lar Bi ol ogy

Stu dents in the M.S. pro gram in Cell and Mo lec u lar Bi ol ogy must
com plete a to tal of 30 cred its for the de gree un der ei ther Plan A
(with the sis) or Plan B (with out the sis). These cred its must in clude 
core courses in mo lec u lar bi ol ogy, cell bi ol ogy, and ge net ics. De -
tailed course and other re quire ments are spec i fied in the cell and
mo lec u lar bi ol ogy grad u ate man ual.

For a Plan A mas ter’s de gree, stu dents must com plete a min i -
mum of 4 and a max i mum of 10 cred its of Cell and Mo lec u lar Bi ol -
ogy 899, Mas ter’s Re search. They must also pre pare a writ ten
the sis, com plete a fi nal re search sem i nar, and pass an oral ex am -
i na tion.

For a Plan B mas ter’s de gree, stu dent may com plete a max i -
mum of 8 cred its of Cell and Mo lec u lar Bi ol ogy 890, In de pend ent
Study. They must also com plete a fi nal re port and pass an oral ex -
am i na tion.

Doc tor of Phi los o phy

The in ter de part men tal Doc tor of Phi los o phy de gree pro gram with 
a ma jor in cell and mo lec u lar bi ol ogy is ad min is tered by the col -
lege of Nat u ral Sci ence.  Stu dents may elect to com plete the re -
quire ments for a sec ond ma jor, in ad di tion to the re quire ments for
the Doc tor of Phi los o phy de gree in cell and mo lec u lar bi ol ogy.

The ed u ca tional ob jec tives of the pro gram are to pro vide doc -
toral  stu dents with fun da men tal knowl edge and re search skills so 
that they may be come in de pend ent and self–ed u cat ing schol ars.

 In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

To be con sid ered for ad mis sion to the Doc tor of Phi los o phy de -
gree pro gram with a ma jor in cell and mo lec u lar bi ol ogy, an ap pli -
cant must have taken the Grad u ate Re cord Ex am i na tion Gen eral
Test.

To be ad mit ted to the doc toral pro gram in cell and mo lec u lar bi -
ol ogy, it is rec om mended that an ap pli cant have:
1. Com pleted a Bach e lor of Sci ence or Bach e lor of Arts de gree

with a min i mum grade–point av er age of 3.00.
2. A broad back ground in bi ol ogy, in clud ing courses in bio -

chem is try, ge net ics, cell bi ol ogy, and mo lec u lar bi ol ogy.
3. Com pleted at least one year of study in each of the fol low ing

fields:  phys ics, in or ganic chem is try, or ganic chem is try, and
math e mat ics through in te gral cal cu lus.

4. A grade of 3.0 or above in each sci ence and math e mat ics
course com pleted.

5. Ac cept able scores on the Grad u ate Re cord Ex am i na tion
Gen eral Test.

Ap pli cants with de fi cien cies in ac a demic prep a ra tion may be
ad mit ted pro vi sion ally, in which case they will be re quired to com -
plete col lat eral courses.

Requirements for the Doc tor of Phi los o phy De gree in
Cell and Mo lec u lar Bi ol ogy

The stu dent must:
CREDITS

1. Com plete all of the fol low ing courses (15 cred its):
BMB 801 Mo lec u lar Bi ol ogy and Pro tein Struc ture. . . . . . . . . . . . . 4
BMB 825 Cell Struc ture and Func tion. . . . . . . . . . . . . . . . . . . . . . . 3
CMB 800 Cell and Mo lec u lar Bi ol ogy Sem i nar . . . . . . . . . . . . . . . . 3
CMB 892 Re search Fo rum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
One grad u ate course in sci en tific eth ics . . . . . . . . . . . . . . . . . . . . . . . . . 1

2. Com plete one of the fol low ing courses (3 cred its):
MMG 833 Mi cro bial Ge net ics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 835 Eukaryotic Mo lec u lar Ge net ics . . . . . . . . . . . . . . . . . . . . 3

3. Com plete a min i mum of two ad di tional grad u ate courses of at least 3
cred its each that are re lated to the stu dent's re search.

4. Com plete a 10–week re search ro ta tion in the lab o ra tory of each of three
dif fer ent mem bers of the cell and mo lec u lar bi ol ogy fac ulty dur ing the
first year of en roll ment in the pro gram.

5. Pass the pre lim i nary ex am i na tion given at the end of the sec ond year of
grad u ate study.

6. Suc cess fully com plete a min i mum of two se mes ters as a teach ing as sis -
tant in a de part ment rep re sented on the cell and mo lec u lar bi ol ogy fac -
ulty.  The stu dent's teach ing as sign ment must be ap proved by the
di rec tor of the doc toral pro gram in cell and mo lec u lar bi ol ogy.

For ad di tional in for ma tion, con tact the di rec tor of the doc toral
pro gram in cell and mo lec u lar bi ol ogy, 153 Giltner Hall, Mich i gan
State Uni ver sity, East Lan sing, MI 48824.

10

NAT U RAL SCI ENCE
In ter de part men tal De gree Pro grams



BIOMOLECULAR SCI ENCE GATE WAY - FIRST YEAR

Stu dents are en cour aged to ap ply for ad mis sion to the Ph.D. pro -
gram through the BioMolecular Sci ence Gate way – First Year,
where stu dents choose a doc toral ma jor from any of six Ph.D. pro -
grams: bio chem is try and mo lec u lar bi ol ogy, cell and mo lec u lar bi -
ol ogy, ge net ics, mi cro bi ol ogy and molecular genetics,
pharmacology and toxicology, or physiology. For ad di tional in for -
ma tion re fer to the Col lege of Nat u ral Sci ence sec tion of this cat a -
log.

CELL and MO LEC U LAR BI OL OGY
—EN VI RON MEN TAL TOX I COL OGY

Doc tor of Phi los o phy

For in for ma tion about the Doc tor of Phi los o phy de gree pro gram in 
cell and mo lec u lar bi ol ogy—en vi ron men tal tox i col ogy, re fer to the 
state ment on Doc toral Pro gram in En vi ron men tal and In te gra tive
Tox i co log i cal Sci ences in the Grad u ate Ed u ca tion sec tion of this
cat a log.

EARTH SCI ENCE—
IN TER DE PART MEN TAL

UN DER GRAD U ATE PRO GRAM

The De part ment of Geo log i cal Sci ences ad min is ters the earth
sci ence—in ter de part men tal ma jor, which leads to the Bach e lor of
Sci ence de gree. The ma jor is de signed for per sons who want a
broad back ground in ge ol ogy, me te o rol ogy, ocean og ra phy, and
as tron omy and who want to un der stand the in ter re la tion ships
among these fields. The gen eral earth sci ence con cen tra tion is
de signed pri mar ily for per sons who plan to teach earth sci ence in 
mid dle and sec ond ary schools. The me te o rol ogy/at mo spheric
sci ences con cen tra tion is de signed pri mar ily for per sons who
plan to en ter a grad u ate pro gram in me te o rol ogy/at mo spheric sci -
ences.

Re quire ments for the Bach e lor of Sci ence De gree
in Earth Sci ence—In ter de part men tal
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Earth Sci ence—In ter de part men tal.

The Uni ver sity's Tier II writ ing re quire ment for the Earth Sci ence—In ter de part men tal 
ma jor is met by com plet ing Geo log i cal Sci ences  401 for the Gen eral Earth Sci ence
con cen tra tion and Ge og ra phy 403 for the Me te o rol ogy/At mo spheric Sci ences con cen -
tra tion. Those courses are ref er enced in item 3. c. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
AST 207 The Sci ence of As tron omy . . . . . . . . . . . . . . . . . . 3
GEO 203 In tro duc tion to Me te o rol ogy. . . . . . . . . . . . . . . . . . 3
GLG 201 The Dy namic Earth . . . . . . . . . . . . . . . . . . . . . . . . 4
GLG 303 Ocean og ra phy. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
GLG 304 Phys i cal and Bi o log i cal His tory of the Earth . . . . . 4
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

b. One of the fol low ing groups of courses: . . . . . . . . . . . . . . . . . . . . 8

(1) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 142 Gen eral and In or ganic Chem is try . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1

(2) CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1

c. One of the fol low ing con cen tra tions: . . . . . . . . . . . . . . . . . . . . . . . 28 to 38

Gen eral Earth Sci ence (28 to 30 cred its)
(1) Both of the fol low ing courses:

GLG 321 Min er al ogy and Geo chem is try. . . . . . . . . . . . . 4
GLG 401 Plate Tec ton ics . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing courses:
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
STT 200 Sta tis ti cal Methods . . . . . . . . . . . . . . . . . . . . . 3
STT 201 Sta tis ti cal Methods . . . . . . . . . . . . . . . . . . . . . 4
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

(3) One of the fol low ing groups of courses:
(a) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . 3

PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . 1

(b) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . 4

(4) One of the fol low ing courses:
GEO 306 En vi ron men tal Geo mor phol ogy. . . . . . . . . . . . 3
GLG 412 Gla cial and Qua ter nary Ge ol ogy. . . . . . . . . . . 4

(5) A min i mum of 6 cred its from the fol low ing courses:
AST 303 Plan e tary Sys tem As tron omy . . . . . . . . . . . . . 3
AST 312 Ob ser va tional As tron omy . . . . . . . . . . . . . . . . 1
ENT 319 In tro duc tion to Earth Sys tem Sci ence . . . . . . . 3
GEO 402 Ag ri cul tural Cli ma tol ogy. . . . . . . . . . . . . . . . . . 3
GEO 405 Weather Anal y sis and Fore casting . . . . . . . . . 4
GEO 409 Global Cli mate Change and Vari abil ity . . . . . . 3
GEO 424 Ad vanced Re mote Sensing. . . . . . . . . . . . . . . 4
GLG 411 Hydrogeology . . . . . . . . . . . . . . . . . . . . . . . . . 3
GLG 421 En vi ron men tal Geo chem is try . . . . . . . . . . . . . 4
GLG 422 Aquatic and Ma rine Or ganic

Geo chem is try (W) . . . . . . . . . . . . . . . . . . . . 3
GLG 434 Evo lu tion ary Paleobiology . . . . . . . . . . . . . . . . 4
PLB 335 Plants Through Time. . . . . . . . . . . . . . . . . . . . 3

Me te o rol ogy/At mo spheric Sci ences (35 to 38 cred its):
(1) All of the fol low ing courses:

GEO 403 Dy namic Me te o rol ogy (W). . . . . . . . . . . . . . . . 3
GEO 405 Weather Anal y sis and Fore casting . . . . . . . . . 4
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . 3
PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . 4

(2) One of the fol low ing courses:
GEO 402 Ag ri cul tural Cli ma tol ogy. . . . . . . . . . . . . . . . . . 3
GEO 409 Global Cli mate Change and Vari abil ity . . . . . . 3
The course se lected to meet this re quire ment may also sat -
isfy re quire ment (3) be low.

(3) Three of the fol low ing courses:
GEO 324 Re mote Sensing of the En vi ron ment. . . . . . . . 4
GEO 402 Ag ri cul tural Cli ma tol ogy. . . . . . . . . . . . . . . . . . 3
GEO 409 Global Cli mate Change and Vari abil ity . . . . . . 3
GLG 411 Hydrogeology . . . . . . . . . . . . . . . . . . . . . . . . . 3
GLG 412 Gla cial and Qua ter nary Ge ol ogy. . . . . . . . . . . 4
GLG 421 En vi ron men tal Geo chem is try . . . . . . . . . . . . . 4
Ge og ra phy 402 or 409 may also be used to sat isfy re quire -
ment (2) above. 

TEACHER CER TIF I CA TION OP TIONS

The earth sci ence–in ter de part men tal dis ci plin ary ma jor lead ing
to the Bach e lor of Sci ence de gree is avail able for teacher cer tif i -
ca tion. 

An earth sci ence dis ci plin ary mi nor is also avail able for sec ond -
ary teacher cer tif i ca tion. 

Stu dents who elect the earth sci ence–in ter de part men tal dis ci -
plin ary ma jor or the earth sci ence dis ci plin ary mi nor must con tact
the De part ment of Geo log i cal Sci ences.

For ad di tional in for ma tion, re fer to the state ment on TEACHER 
CER TIF I CA TION in the De part ment of Teacher Ed u ca tion sec -
tion of this cat a log.
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ECOL OGY, EVO LU TION ARY BI OL OGY
AND BE HAV IOR

GRAD U ATE STUDY

Dual Major

The in ter de part men tal dual ma jor in ecol ogy, evo lu tion ary bi ol ogy
and be hav ior is ad min is tered by the Col lege of Nat u ral Sci ence.
The dual major is  avail able only to those stu dents who plan to
com plete a Ph.D. de gree pro gram that in volves ecol ogy, evo lu -
tion ary bi ol ogy and be hav ior and who have a grad u ate ma jor at
Mich i gan State University.  The stu dent does not have the op tion
of com plet ing a dual ma jor in ecol ogy, evo lu tion ary bi ol ogy and
be hav ior alone. 

The ed u ca tional ob jec tives of the in ter de part men tal pro gram
are to:
1. pro vide an op por tu nity for doc toral stu dents to ob tain a com -

pre hen sive and con tem po rary ac a demic ex pe ri ence in the
field of ecol ogy, evo lu tion ary bi ol ogy and be hav ior.

2. stim u late doc toral stu dents with an in ter est in ecol ogy, evo lu -
tion ary bi ol ogy and be hav ior to be come sen si tive to their pro -
fes sional ob li ga tions and re spon si bil i ties.

3. de velop an in tel lec tual en vi ron ment which will fos ter the
growth of re search and teach ing in the area of ecol ogy, evo -
lu tion ary bi ol ogy and be hav ior.

Stu dents who are en rolled in the dual major in Ecol ogy, Evo lu -
tion ary Bi ol ogy and Be hav ior may elect an Interdepartmental
Specialization in Cognitive Science. For ad di tional in for ma tion,
re fer to the state ment on In ter de part men tal Grad u ate Spe cial iza -
tions in Cog ni tive Sci ence in the Col lege of So cial Sci ence sec tion 
of this cat a log. For ad di tional in for ma tion, con tact the Col lege of
Nat u ral Sci ence.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

In or der to en roll in the dual ma jor in ecol ogy, evo lu tion ary bi ol ogy
and be hav ior a stu dent must also have been ad mit ted to a ma jor
at Mich i gan State University. A min i mum un der grad u ate
grade-point av er age of 3.0 and un der grad u ate math e mat ics
through cal cu lus are re quired for admission to the dual major.

The Grad u ate Ad mis sions Com mit tee, com posed of mem bers
of the ecol ogy, evo lu tion ary bi ol ogy and be hav ior fac ulty re views
ap pli ca tions for ad mis sion and rec om mends ac cep tance of ap pli -
cants for ad mis sion.  In spe cial cases an ap pli cant who has de fi -
cien cies in back ground courses may be ad mit ted to the dual
major on a provisional basis.

Guid ance Com mit tee

Dur ing the first year of en roll ment in the dual major, the stu dent
and a mem ber of the ecol ogy, evo lu tion ary bi ol ogy and be hav ior
fac ulty who will serve as the stu dent’s ma jor pro fes sor will con sti -
tute a  guid ance com mit tee that will as sist in plan ning the stu -
dent’s pro gram of study.  At least two mem bers of the ecol ogy,
evo lu tion ary bi ol ogy and be hav ior fac ulty shall be mem bers of the
com mit tee.  The stu dent’s pro gram of study will in volve ecol ogy,
evo lu tion ary bi ol ogy and be hav ior and a ma jor in the stu dent's de -
part ment.  The pro gram shall be planned in ac cor dance with the
state ment on Dual Ma jor Doc toral De grees in the Grad u ate Ed u -
ca tion sec tion of this cat a log.

Stu dents in the dual major in ecol ogy, evo lu tion ary bi ol ogy and
be hav ior are expected to at tend weekly sem i nars and to par tic i -
pate in the grad u ate stu dent-or ga nized re search col lo quium.

Re quire ments for the Dual Major in Ecol ogy,
Evo lu tion ary Bi ol ogy and Be hav ior

CREDITS
1. One 3-credit course in ecol ogy at the 800-900 level from a list of ap -

proved courses avail able from the office of the ecol ogy, evo lu tion ary bi -
ol ogy and be hav ior pro gram.

2. One 3-credit course in evo lu tion at the 800-900 level from a list of ap -
proved courses avail able from the of fice of the ecol ogy, evo lu tion ary bi -
ol ogy and behavior program.

3. One 3-credit course in quan ti ta tive meth ods at the 800-900 level from a
list of ap proved courses avail able from the of fice of the ecol ogy, evo lu -
tion ary bi ol ogy and behavior program.

4. Twenty-four cred its in Doc toral Dis ser ta tion Re search (course num ber
999) from the stu dent's de part men tal major.

5. Pass a com pre hen sive ex am i na tion that will be de fined by the re quire -
ments of the stu dent's ma jor department and that will in clude a writ ten
ex am i na tion in which the stu dent dem on strates a knowl edge of ecol ogy, 
evo lu tion ary bi ol ogy and be hav ior as de ter mined by the guid ance com -
mit tee.

6. Sub mit a dis ser ta tion that, in the judg ment of the stu dent’s guid ance
com mit tee, rep re sents the in te gra tion of ecol ogy, evo lu tion ary bi ol ogy
and be hav ior and the stu dent’s de part men tal ma jor.

GE NET ICS

GRAD U ATE STUDY

Mas ter of Sci ence 

The pri mary pur pose of the Mas ter of Sci ence in Ge net ics is to
train stu dents for a va ri ety of ca reers in ar eas of ge net ics and
genomics. The pro gram also seeks to pro vide grad u ate stu dents
who are seek ing the Ph.D. de gree, state-of-the-art knowl edge
and skills to pre pare them for ca reers in re search and teach ing.

Ad mis sion

Ap pli cants will be con sid ered for ad mis sion by the Ge net ics Ad -
mis sions Com mit tee. The cri te ria for ad mis sion in clude an un der -
grad u ate ma jor in the bi o log i cal sci ences, ac cept able grade-point 
av er age and GRE scores, a state ment of ob jec tives and three let -
ters of rec om men da tion. The Ge net ics Ad mis sions Com mit tee
will also con sider re quests for stu dents to trans fer from the Doc tor 
of Phi los o phy in Ge net ics to this pro gram.

In ad di tion to meet ing the re quire ments of the uni ver sity and
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Re quire ments for the Mas ter of Sci ence De gree in
Ge net ics

All stu dents in the Mas ter of Sci ence in Ge net ics must earn at
least 30 cred its, of which a min i mum of 20 cred its must con sist of
course work and must in clude the core courses spec i fied for the
Ph.D. pro gram. De tailed course work and other re quire ments are
spec i fied in the Stu dent Hand book of the Ge net ics Pro gram. For
a Plan A (with the sis) de gree, stu dents must com plete 4 to 10
cred its of Ge net ics 899, Mas ter’s The sis Re search, sub mit a writ -
ten the sis, pres ent a fi nal re search sem i nar and pass a fi nal oral
ex am i na tion. For a Plan B (with out the sis) de gree, stu dents must
have earned at least 26 cred its through course work, may re ceive
a max i mum of 4 cred its for work com pleted in Ge net ics 899, Mas -
ter’s The sis Re search, sub mit a fi nal re port and pass an oral ex -
am i na tion.
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Doc tor of Phi los o phy

The in ter de part men tal Doc tor of Phi los o phy de gree pro gram with
a ma jor in ge net ics is ad min is tered by the Col lege of Nat u ral Sci -
ence. The ob jec tives of the pro gram are (1) to pre pare the stu dent 
for in de pend ent re search and teach ing, (2) to help the stu dent to
un der stand the na ture and sig nif i cance of ge net ics as a whole
and to gain strength in re lated sci ences, such as mo lec u lar bi ol -
ogy and bio chem is try, and (3) to en able the stu dent to keep in the
fore front of this con tin u ously chang ing field.

Stu dents may spe cial ize in one area of ge net ics, but are re -
quired to fa mil iar ize them selves with all ma jor ar eas of the dis ci -
pline. Stu dents may elect to com plete the re quire ments for a
sec ond ma jor, such as bio chem is try, in ad di tion to the re quire -
ments for the doc toral de gree in ge net ics.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low. 

Ad mis sion 

For reg u lar ad mis sion a stu dent must have a bach e lor's de gree
with a grade–point av er age of 3.30, ap pro pri ate back ground in
the bi o log i cal and phys i cal sci ences, and ap proval of the Ge net -
ics Pro gram Ad mis sions Com mit tee. In spe cial cases an ap pli -
cant who fails to meet the grade–point av er age re quire ment, or
who has de fi cien cies in back ground courses, i.e., or ganic chem -
is try, phys ics, cal cu lus, or bi ol ogy, may be ad mit ted on a pro vi -
sional ba sis. Ap pli cants ad mit ted on a pro vi sional ba sis must
re move these de fi cien cies within one year of ad mis sion to the ge -
net ics pro gram. 

Re quire ments for the Doc tor of Phi los o phy De gree in
Ge net ics

The pro gram of study is planned by the stu dent in con sul ta tion
with the ma jor pro fes sor and a guid ance com mit tee. Spe cific
courses in ge net ics, as well as courses in other ar eas con sid ered
rel e vant to the stu dent's in ter ests and cho sen re search area, are
in cluded in the pro gram. Stu dents in the pro gram will write and de -
fend a re search dis ser ta tion which shows orig i nal treat ment of an
im por tant re search prob lem. A de tailed de scrip tion of the ge net -
ics pro gram and of the re search in ter ests of the ge net ics fac ulty
may be ob tained by writ ing the Di rec tor of the Ge net ics Pro gram,
Mich i gan State Uni ver sity, Plant Bi ol ogy Lab o ra to ries, 612 Wil son 
Road, Room S–352, East Lan sing, MI 48824.

BIOMOLECULAR SCI ENCE GATE WAY - FIRST YEAR

Stu dents are en cour aged to ap ply for ad mis sion to the Ph.D. pro -
gram through the BioMolecular Sci ence Gate way – First Year,
where stu dents choose a doc toral ma jor from any of six Ph.D. pro -
grams: bio chem is try and mo lec u lar bi ol ogy, cell and mo lec u lar bi -
ol ogy, ge net ics, mi cro bi ol ogy and molecular genetics,
pharmacology and toxicology, or physiology. For ad di tional in for -
ma tion re fer to the Col lege of Nat u ral Sci ence sec tion of this cat a -
log.

GENETICS—EN VI RON MEN TAL TOX I COL OGY

Doc tor of Phi los o phy

For in for ma tion about the Doc tor of Phi los o phy de gree pro gram in 
genetics—en vi ron men tal tox i col ogy, re fer to the state ment on
Doc toral Pro gram in En vi ron men tal and In te gra tive Tox i co log i cal
Sci ences in the Grad u ate Ed u ca tion sec tion of this cat a log. 

HU MAN BI OL OGY

UN DER GRAD U ATE PRO GRAM

The hu man bi ol ogy ma jor, which leads to the Bach e lor of Sci ence
de gree, is de signed for per sons who want a broad back ground in
fields that com prise bi o log i cal sci ences and who want to un der -
stand the in ter re la tion ships among such fields.  This pro gram is
for per sons who plan to pur sue ca reers in the health care pro fes -
sions and for stu dents who are in ter ested in the bi o log i cal sci -
ences, but are not in ter ested in a teach ing op tion.

Re quire ments for the Bach e lor of Sci ence De gree in
Hu man Bi ol ogy
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Hu man Bi ol ogy.

The Uni ver sity's Tier II writ ing re quire ment for the Hu man Bi ol ogy ma jor is met by
com plet ing NSC 495.  That course is ref er enced in item 3. a. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . . . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy Lab o ra tory . . 2
CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . . . . . . . . 2
NSC 495 Cap stone in Hu man Bi ol ogy (W). . . . . . . . . . . . . . 2
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . . . . 4

b. One of the fol low ing, ei ther (1) or (2): . . . . . . . . . . . . . . . . . . . . . . 4 or 6
(1) PSL 310 Phys i ol ogy for Pre-Health Pro fes sion als . . . . . 4
(2) PSL 431 Hu man Phys i ol ogy I . . . . . . . . . . . . . . . . . . . . 3

PSL 432 Hu man Phys i ol ogy II . . . . . . . . . . . . . . . . . . . . 3
c. One of the fol low ing, ei ther (1) or (2): . . . . . . . . . . . . . . . . . . . . . . 4 or 6

(1) BMB 401 Comprehensive Bio chem is try . . . . . . . . . . . . . 4
(2) BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . . . . . 3

BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . . . . . 3
d. One of the fol low ing groups of courses:. . . . . . . . . . . . . . . . . . . . 9 to 12

(1) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 142 Gen eral and In or ganic Chem is try . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . 1

(2) CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . 1

(3) CEM 181H Honors Chem is try I . . . . . . . . . . . . . . . . . . . . . 4
CEM 182H Honors Chem is try II. . . . . . . . . . . . . . . . . . . . . 4
CEM 185H Honors Chem is try Lab o ra tory I . . . . . . . . . . . . 2
CEM 186H Honors Chem is try Lab o ra tory II . . . . . . . . . . . 2

e. One of the fol low ing groups of courses:. . . . . . . . . . . . . . . . . . . . 6 or 7
(1) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
(2) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

STT 201 Statistical Methods . . . . . . . . . . . . . . . . . . . . . 4
or

STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
(3) MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . 3

MTH 126 Sur vey of Cal cu lus II . . . . . . . . . . . . . . . . . . . . 3
(4) MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . 3

STT 201 Sta tis ti cal Methods . . . . . . . . . . . . . . . . . . . . . 4
or

STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
(5) MTH 152H Honors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . 3

MTH 153H Honors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . 3
f. One of the fol low ing pairs of courses: . . . . . . . . . . . . . . . . . . . . . 6 or 8

(1) PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . 4

(2) PHY 193H Honors Phys ics I–Me chanics . . . . . . . . . . . . . 3
PHY 294H Honors Phys ics II–Elec tro mag ne tism . . . . . . . 3

(3) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . 3

g. One of the fol low ing pairs of courses: . . . . . . . . . . . . . . . . . . . . . 2
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(1) PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . . . . . 1

(2) PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . . . . . 1

h. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 434 Clin i cal Im mu nol ogy . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 409 Eukaryotic Cell Bi ol ogy . . . . . . . . . . . . . . . . . . . . . 3
MMG 413 Vi rol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 451 Im mu nol ogy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

i. At least 12 cred its from the fol low ing courses: . . . . . . . . . . . . . . . 12
ANP 441 Osteology and Fo ren sic An thro pol ogy . . . . . . . . . 4
BLD 204 Mech a nisms of Dis ease . . . . . . . . . . . . . . . . . . . . 3
BLD 324 Fun da men tals of He ma tol ogy, Hemostatis,

and Uri nal y sis . . . . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 416 Clin i cal Chem is try II: Pathophysiology

and Body Fluid Anal y sis . . . . . . . . . . . . . . . . . . 4
BLD 434 Clin i cal Im mu nol ogy . . . . . . . . . . . . . . . . . . . . . . . 3
EPI 390 Dis ease and So ci ety . . . . . . . . . . . . . . . . . . . . . . . 4
KIN 310 Phys i ol ogy Bases of Phys i cal Ac tiv ity . . . . . . . . . . 3

KIN 330 Biomechanics of Phys i cal Ac tiv ity . . . . . . . . . . . . . 3
MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . . . . 3
MMG 302 In tro duc tory Mi cro bi ol ogy Lab o ra tory . . . . . . . . . . 1
MMG 404 Hu man Ge net ics . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 409 Eukaryotic Cell Bi ol ogy . . . . . . . . . . . . . . . . . . . . . 3
MMG 413 Vi rol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 431 Mi cro bial Ge net ics. . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 451 Im mu nol ogy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 461 Mo lec u lar Pathogenesis . . . . . . . . . . . . . . . . . . . . 3
MMG 463 Med i cal Mi cro bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . 3
NSC 496 Di rected Study in Hu man Bi ol ogy. . . . . . . . . . 1 to 3
NSC 497 In tern ship in Hu man Bi ol ogy . . . . . . . . . . . . . 1 to 3
NSC 498 Re search in Hu man Bi ol ogy. . . . . . . . . . . . . . 1 to 3
PHM 350 In tro duc tory Hu man Phar ma col ogy. . . . . . . . . . . . 3
PHM 431 Phar ma col ogy of Drug Ad dic tion. . . . . . . . . . . . . . 3
PHM 450 In tro duc tion to Chem i cal Tox i col ogy . . . . . . . . . . . 3
ZOL 402 Neurobiology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 408 His tol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 425 Cells and De vel op ment (W) . . . . . . . . . . . . . . . . . 4
ZOL 450 Can cer Bi ol ogy (W) . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 483 En vi ron men tal Phys i ol ogy (W) . . . . . . . . . . . . . . . 4
With the ap proval of the di rec tor of the hu man bi ol ogy ma jor, cred -
its in re search or in de pend ent study courses may be used to sat -
isfy this re quire ment.

Courses used to ful fill re quire ment 3. h. may not be used to ful fill
re quire ment 3. i.

j. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
ANTR 350 Hu man Gross Anat omy and Struc tural Biology. . . 3
ZOL 320 De vel op men tal Bi ol ogy . . . . . . . . . . . . . . . . . . . . . 4
ZOL 328 Com par a tive Anat omy and Bi ol ogy

 of  Ver te brates . . . . . . . . . . . . . . . . . . . . . . . . . 4

NEU RO SCI ENCE
The Bach e lor of Sci ence de gree in Neu ro sci ence is for stu dents
who wish to pur sue a ca reer in which a broad-based knowl edge of
the struc ture and func tion of the ner vous sys tem is nec es sary, in -
clud ing ca reers in re search, ed u ca tion, healthcare or busi ness. It
is also in tended for those stu dents who seek ad mis sion to grad u -
ate study in neu ro sci ence or health-re lated pro fes sional schools.
In ad di tion to core re quire ments, stu dents can con cen trate in cel -
lu lar and de vel op men tal neu ro sci ence; be hav ioral and sys tems
neu ro sci ence; or cog ni tive neuroscience.

Sev eral col leges and de part ments within Mich i gan State Uni -
ver sity co op er ate in of fer ing the in ter de part men tal Mas ter of Sci -
ence and Doc tor of Phi los o phy de gree pro gram with a ma jor in
neu ro sci ence, which is ad min is tered by the Col lege of Nat u ral
Sci ence.  Stu dents may elect to com plete the re quire ments for a
sec ond ma jor, in ad di tion to the re quire ments for the Mas ter of
Sci ence and Doc tor of Phi los o phy de gree in neu ro sci ence.

Stu dents who are en rolled in the mas ter’s or doc toral de gree
pro gram with a ma jor in Neu ro sci ence may also elect an
Interdepartmental Specialization in Cognitive Science. For ad di -
tional in for ma tion, re fer to the state ment on In ter de part men tal
Grad u ate Spe cial iza tions in Cog ni tive Sci ence in the Col lege of
So cial Sci ence sec tion of this cat a log. For ad di tional in for ma tion,
con tact the Col lege of Nat u ral Sci ence.

Bach e lor of Sci ence

Re quire ments for the Bach e lor of Sci ence De gree in
Neu ro sci ence
1. The Uni ver sity re quire ments for bach e lor’s de grees as de scribed in the Un der grad u -

ate  Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Neu ro sci ence.

The Uni ver sity’s Tier II writ ing re quire ment for the Neu ro sci ence ma jor is met by
com plet ing Neu ro sci ence 311L.  That course is ref er enced in item 3. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment. Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The  re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CRED ITS

a. One of the fol low ing pairs of courses (5 or 6 cred its):
(1) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4

CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
(2) CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . 4

CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
(3) CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . . . . . 4

CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . . . . . 2
(4) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . . . . . 4

LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . . . . . 1
b. One of the fol low ing pairs of courses (6 cred its):

(1) CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . 3

(2) CEM 351 Or ganic Chem is try I. . . . . . . . . . . . . . . . . . . . . 3
CEM 352 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . 3

c. One of the fol low ing pairs of courses (6 or 8 cred its):
(1) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . 3

PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . 3
(2) PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4

PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . 4
(3) PHY 193H Hon ors Phys ics I-Me chan ics. . . . . . . . . . . . . . 4

PHY 294H Hon ors Phys ics II-Elec tro mag ne tism . . . . . . . 4
(4) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
d. One of the fol low ing courses (3 or 4 cred its):

MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . 3
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

e. One of the fol low ing courses (3 or 4 cred its):
STT 201 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . . . . . 4
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . . . . . 3
STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

f. Both of the fol low ing courses (8 cred its):
BMB 401 Com pre hen sive Bio chem is try . . . . . . . . . . . . . . . . . 4
PSY 101 In tro duc tory Psy chol ogy . . . . . . . . . . . . . . . . . . . . . 4

g. One of the fol low ing groups of courses (8 or 9 cred its):
(1) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3

BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2

(2) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . . . . . 3
BS 182H Hon ors Organismal and Pop u la tion Bi ol ogy . . 3
BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
(3) LB 144 Bi ol ogy I: Organismal Bi ol ogy . . . . . . . . . . . . . 4

LB 145 Bi ol ogy II: Cel lu lar and Mo lec u lar Bi ol ogy . . . . 5
h. One of the fol low ing groups of courses (4 or 8 cred its):

(1) PSL 310 Phys i ol ogy for Pre-Health Pro fes sion als . . . . . 4
(2) PSL 431 Hu man Phys i ol ogy I . . . . . . . . . . . . . . . . . . . . 4

PSL 432 Hu man Phys i ol ogy II . . . . . . . . . . . . . . . . . . . . 4
i. All of the fol low ing courses (8 cred its):

NEU 301 In tro duc tion to Neu ro sci ence I . . . . . . . . . . . . . . . . 3
NEU 302 In tro duc tion to Neu ro sci ence II . . . . . . . . . . . . . . . . 3
NEU 311L Neu ro sci ence Lab o ra tory (W) . . . . . . . . . . . . . . . . . 2

j. One course from each of the fol low ing groups of courses (6 cred its):
(1) PHM 350 In tro duc tory Hu man Phar ma col ogy. . . . . . . . . 3

PHM 431 Phar ma col ogy of Drug Ad dic tion. . . . . . . . . . . 3
PHM 480 Spe cial Prob lems . . . . . . . . . . . . . . . . . . . . . . 3

(2) MMG 404 Hu man Ge net ics . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 409 Eukaryotic Cell Bi ol ogy . . . . . . . . . . . . . . . . . . 3

k. Com plete 15 cred its in courses from one of the fol low ing con cen tra tions:

Cel lu lar and De vel op men tal Neu ro sci ence
MMG 404 Hu man Ge net ics . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 409 Eukaryotic Cell Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . 3
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NEU 420 Neurobiology of Dis ease . . . . . . . . . . . . . . . . . . . . . 3
NEU 490 Spe cial Prob lems in Neu ro sci ence . . . . . . . . . . . . . 1 to 3
NEU 492 Spe cial Top ics in Neu ro sci ence . . . . . . . . . . . . . . . 1 to 3
PLB 400 In tro duc tion to Bioinformatics . . . . . . . . . . . . . . . . . 3
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 343 Ge net ics Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 425 Cells and De vel op ment (W) . . . . . . . . . . . . . . . . . . 4
Mi cro bi ol ogy and Mo lec u lar Ge net ics 404 or 409 may not be
used for re quire ment 3. j. (2) and this con cen tra tion.
No more than 3 cred its each of NEU 490 and NEU 492 may count to ward
this re quire ment.
Be hav ioral and Sys tems Neu ro sci ence
NEU 420 Neurobiology of Dis ease . . . . . . . . . . . . . . . . . . . . . 3
NEU 490 Spe cial Prob lems in Neu ro sci ence . . . . . . . . . . . . . 1 to 3
NEU 492 Spe cial Top ics in Neu ro sci ence . . . . . . . . . . . . . . . 1 to 3
PHM 431 Phar ma col ogy of Drug Ad dic tion. . . . . . . . . . . . . . . 3
PHM 480 Spe cial Prob lems . . . . . . . . . . . . . . . . . . . . . . . . . . 1 to 3
PSY 209 Brain and Be hav ior . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSY 310 Psy chol ogy and Bi ol ogy of Hu man Sex u al ity . . . . . 3
PSY 402 Sen sa tion and Per cep tion (W) . . . . . . . . . . . . . . . . 3
PSY 409 Psychobiology of Be hav ioral De vel op ment (W) . . . 3
PSY 410 Neuroscience of Learn ing and Mem ory (W) . . . . . . 3
PSY 411 Hor mones and Be hav ior (W). . . . . . . . . . . . . . . . . . 3
PSY 413 Lab o ra tory in Be hav ioral Neu ro sci ence (W) . . . . . . 4
PSY 493 Is sues in Psy chol ogy (W) . . . . . . . . . . . . . . . . . . . . 3
ZOL 313 An i mal Be hav ior . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 403 In te gra tive Neurobiology . . . . . . . . . . . . . . . . . . . . . 3
Phar ma col ogy and Tox i col ogy 431 may not be used for 
re quire ment 3. j. (1) and this con cen tra tion.
No more than 3 cred its each of NEU 490 and NEU 492 may count to ward
this re quire ment.
Cog ni tive Neu ro sci ence
ENG 492H Hon ors Sem i nar in Eng lish . . . . . . . . . . . . . . . . . . . 3
LIN 455 Neurolinguistics. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
LIN 463 In tro duc tion to Cog ni tive Sci ence . . . . . . . . . . . . . . 3
NEU 490 Spe cial Prob lems in Neu ro sci ence . . . . . . . . . . . . . 1 to 3
NEU 492 Spe cial Top ics in Neu ro sci ence . . . . . . . . . . . . . . . 1 to 3
PHL 101 In tro duc tion to Phi los o phy. . . . . . . . . . . . . . . . . . . . 3
PHL 462 Phi los o phy of Mind . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 429 Bio med i cal Im ag ing Meth ods . . . . . . . . . . . . . . . . . 3
PSY 200 Cog ni tive Psy chol ogy . . . . . . . . . . . . . . . . . . . . . . . 3
PSY 209 Brain and Be hav ior . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSY 301 Cog ni tive Neu ro sci ence . . . . . . . . . . . . . . . . . . . . . 3
PSY 401 Expertise and Skill (W) . . . . . . . . . . . . . . . . . . . . . . 3
PSY 402 Sen sa tion and Per cep tion (W) . . . . . . . . . . . . . . . . 3
PSY 410 Neuroscience of Learn ing and Mem ory (W) . . . . . . 3
PSY 493 Is sues in Psy chol ogy (W) . . . . . . . . . . . . . . . . . . . . 3
No more than 3 cred its each of NEU 490 and NEU 492 may count to ward
this re quire ment.

Mas ter of Sci ence

The ma jor ob jec tive of the M.S. pro gram is to pro vide suf fi cient
the o ret i cal and prac ti cal train ing in neu ro sci ence to al low stu -
dents to ob tain pro fes sional level po si tions in ac a demic, in dus -
trial, or gov ern men tal in sti tu tions.

Ad mis sion

Ad mis sion to grad u ate study in neu ro sci ence is pri mar ily to the
doc toral pro gram. Stu dents are gen er ally ac cepted for grad u ate
study in neu ro sci ence only if judged by a pro gram com mit tee to be 
qual i fied to com plete the doc toral de gree. How ever, un der cer tain
cir cum stances, the pro gram may con sider ap pli ca tions for ad mis -
sion to the Mas ter of Sci ence in Neu ro sci ence from stu dents who
wish to earn a mas ter’s de gree in prep a ra tion for the doc toral de -
gree. For consultation, contact the program director.

To be con sid ered for ad mis sion to the Mas ter of Sci ence de -
gree in Neu ro sci ence an ap pli cant should:
1. have taken a broad spec trum of ba sic sci ence courses.
2. have a grade-point av er age of at least 3.0 in sci ence and

math e mat ics courses.
To be el i gi ble for reg u lar ad mis sion to the Mas ter of Sci ence de -

gree in Neu ro sci ence, an ap pli cant must:
1. have com pleted an un der grad u ate de gree in a bi o log i cal or

phys i cal sci ence or a re lated dis ci pline.
2. have earned an over all grade-point av er age of 3.0.
3. have the re sults of the Grad u ate Re cord Ex am i na tion (GRE)

Gen eral Test for warded to the Col lege of Nat u ral Sci ence.
Lab o ra tory re search ex pe ri ence is rec om mended, but not re -

quired. Ap pli cants with de fi cien cies in ac a demic prep a ra tion may
be ad mit ted pro vi sion ally, with the re quire ment that they com plete 

col lat eral sci ence courses dur ing the first year of study; these col -
lat eral courses will not count to ward the de gree.

Ad mis sion de ci sions are made by the Neu ro sci ence Pro gram
Grad u ate Af fairs Com mit tee.

In ad di tion to meet ing the re quire ments of the uni ver sity and
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Re quire ments for the Mas ter of Sci ence De gree in
Neu ro sci ence

The pro gram is avail able un der ei ther Plan A (with the sis) or Plan B (with out the sis).
A to tal of 30 cred its is re quired for the de gree un der ei ther Plan A or Plan B. The stu -
dent’s pro gram of study must be ap proved by the stu dent’s guid ance com mit tee.
The stu dent must meet the re quire ments spec i fied be low:

CREDITS
Re quire ments for Plan A and Plan B
1. Com plete all of the fol low ing courses (17 cred its):

NEU 804 Mo lec u lar and De vel op men tal Neurobiology. . . . . . . . . . 3
NEU 806 Ad vanced Neu ro sci ence Tech niques Lab o ra tory . . . . . . 3
NEU 839 Sys tems Neu ro sci ence . . . . . . . . . . . . . . . . . . . . . . . . . . 4
PHM 827 Phys i ol ogy and Phar ma col ogy of Ex cit able Cells . . . . . . 4
PSY 811 Ad vanced Be hav ioral Neu ro sci ence . . . . . . . . . . . . . . . . 3

2. Com plete one of the fol low ing courses (3 cred its):
PHM 830 Ex per i men tal De sign and Data Anal y sis . . . . . . . . . . . . . 3
PSY 815 Quan ti ta tive Re search De sign and Anal y sis in

Psy chol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
3. Com plete a min i mum of 6 cred its in Neu ro sci ence 800 or 899. Plan A

stu dents must com plete 4 cred its of Neu ro sci ence 899.
4. Com plete an ad di tional 4 cred its of elec tive courses re lated to the stu -

dent’s re search and ap proved by the stu dent’s guid ance com mit tee.
These cred its may be earned in Neu ro sci ence 800 or 899 if the stu dent
chooses.

5. Com plete a one se mes ter lab o ra tory ro ta tion with each of two neu ro sci -
ence fac ulty in the first year of study. Stu dents will se lect the two lab o ra -
to ries in which they will ro tate at the be gin ning of fall se mes ter based on
dis cus sions and mu tual agree ment with neu ro sci ence fac ulty mem bers.

Ad di tional Re quire ments for Plan A
Suc cess ful com ple tion and de fense of a the sis based on orig i nal re search on an im -
por tant prob lem in neu ro sci ence in a sem i nar-based pub lic fo rum.

Ad di tional Re quire ments for Plan B
Suc cess ful com ple tion and pre sen ta tion of a re search-based pa per.

Doc tor of Phi los o phy

The pro gram pro vides an op por tu nity for doc toral stu dents to ac -
quire both a broad and in-depth knowl edge of the func tion of the
ner vous sys tem.  The pro gram is de signed to:
1. Make it pos si ble for a doc toral stu dent to ob tain a com pre -

hen sive and con tem po rary ac a demic ex pe ri ence in the field
of neu ro sci ence.

2. Pre pare stu dents for their fu ture pro fes sional ob li ga tions and 
re spon si bil i ties as schol ars.

3. De velop an in tel lec tual en vi ron ment that will fos ter the
growth of re search and teach ing in the area of neu ro sci ence.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

To be con sid ered for ad mis sion to the Doc tor of Phi los o phy de -
gree pro gram with a ma jor in neu ro sci ence, an ap pli cant should
have:
1. Com pleted a broad spec trum of ba sic sci ence courses.
2. A grade-point av er age of at least 3.0 in sci ence and math e -

mat ics courses.
3. Ex pe ri ence in lab o ra tory re search.

To be el i gi ble for reg u lar ad mis sion to the Doc tor of Phi los o phy
de gree pro gram with a ma jor in neu ro sci ence, an ap pli cant must
have:
1. Com pleted an un der grad u ate de gree in a bi o log i cal, psy cho -

log i cal, or phys i cal sci ence or in a re lated dis ci pline.
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2. An over all grade-point av er age of at least 3.0.
3. Sat is fac tory scores on the Grad u ate Re cord Ex am i na tion

Gen eral Test as judged by the fac ulty.
Ad mis sion de ci sions are made by the Neu ro sci ence Pro gram

Ad mis sions Com mit tee. Ap pli cants with de fi cien cies in ac a demic
prep a ra tion may be ad mit ted pro vi sion ally, with the re quire ment
that they com plete collateral sci ence courses dur ing the first year
of study; these col lat eral courses will not count to ward the degree.

Re quire ments for the Doc tor of Phi los o phy De gree
in Neu ro sci ence

The stu dent must:
CREDITS

1. Com plete all of the fol low ing courses:
NEU 800 Neu ro sci ence Re search Fo rum . . . . . . . . . . . . . . . . . . . 4
NEU 804 Mo lec u lar and De vel op men tal Neurobiology. . . . . . . . . . 3
NEU 806 Ad vanced Neu ro sci ence Tech niques Lab o ra tory . . . . . . 3
NEU 839 Sys tems Neu ro sci ence . . . . . . . . . . . . . . . . . . . . . . . . . . 4
NEU 890 In de pend ent Study in Neu ro sci ence . . . . . . . . . . . . . . . . 4
NEU 999 Doc toral Dis ser ta tion Re search . . . . . . . . . . . . . . . . . . . 24
PHM 827 Ad vanced Neurobiology . . . . . . . . . . . . . . . . . . . . . . . . . 4
PSY 811 Ad vanced Be hav ioral Neu ro sci ence . . . . . . . . . . . . . . . . 3

2. Com plete one of the fol low ing courses (3 cred its):
PHM 830 Ex per i men tal De sign and Data Anal y sis . . . . . . . . . . . . . 3
PSY 815 Quan ti ta tive Re search De sign and Anal y sis in

Psy chol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
3. Com plete in the first year of en roll ment in the pro gram a one-se mes ter

lab o ra tory ro ta tion (NEU 890) with each of two mem bers of the fac ulty.
Each ro ta tion is es tab lished by mu tual agree ment of the fac ulty mem ber
and the stu dent.

4. Pass the writ ten com pre hen sive ex am i na tion given at the end of the sec -
ond year of en roll ment in the pro gram.

5. Com plete and orally de fend a dis ser ta tion re search pro posal.
6. Com plete and de fend a dis ser ta tion based on orig i nal re search on an

im por tant prob lem in neu ro sci ence.
7. All stu dents must com plete Re spon si ble Con duct of Re search Train ing.

The col leges and de part ments that are listed be low co op er ate in
of fer ing the in ter de part men tal Doc tor of Phi los o phy de gree pro -
gram with a ma jor in neu ro sci ence:

Col leges
Hu man Med i cine
Os teo pathic Med i cine
So cial Sci ence
Vet er i nary Med i cine

De part ments
Anat omy (Di vi sion of)
Bio chem is try and Mo lec u lar Bi ol ogy
Pathobiology and Di ag nos tic Investigation
Phar ma col ogy and Tox i col ogy
Phys i ol ogy
Psy chol ogy
Zo ol ogy
A de tailed de scrip tion of the Doc tor of Phi los o phy de gree pro -

gram with a ma jor in neu ro sci ence and of the re search in ter ests of 
par tic i pat ing fac ulty may be ob tained upon re quest from the Neu -
ro sci ence Pro gram Ad min is tra tive Of fice, Giltner Hall, 293 Farm
Lane, Room 108, Mich i gan State Uni ver sity, East Lan sing, MI
48824-1317, or by vis i t  ing the Web s i te at
http://www.neuroscience.msu.edu.

NEUROSCIENCE—EN VI RON MEN TAL TOX I COL OGY

Doc tor of Phi los o phy

For in for ma tion about the Doc tor of Phi los o phy de gree pro gram in 
neuroscience—en vi ron men tal tox i col ogy, re fer to the state ment
on Doc toral Pro gram in En vi ron men tal and In te gra tive Tox i co log i -
cal Sci ences in the Grad u ate Ed u ca tion sec tion of this cat a log.

PHYS I CAL SCI ENCE—
IN TER DE PART MEN TAL

UN DER GRAD U ATE PRO GRAM

The phys i cal sci ence–in ter de part men tal ma jor, which leads to
the Bach e lor of Sci ence de gree, is de signed for per sons who
want a broad back ground in both phys ics and chem is try and to
un der stand the in ter re la tion ships be tween these dis ci plines. This 
ma jor is de signed pri mar ily for per sons who plan to teach phys ics, 
chem is try and/or phys i cal sci ence in secondary schools.

Re quire ments for the Bach e lor of Sci ence De gree
in  Phys i cal Sci ence–In ter de part men tal
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Phys i cal Sci ence–In ter de part men -
tal.

The Uni ver sity's Tier II writ ing re quire ment for the Phys i cal Sci ence—In ter de part -
men tal ma jor is met by com plet ing Sci ence and Math e mat ics Education 401.  That
course is ref er enced in item 3. a. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:

CREDITS
a. One of the fol low ing courses (4 cred its):

CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . . . . 4
CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . . . . 4

b. One of the fol low ing courses (3 cred its):
CEM 142 Gen eral and In or ganic Chem is try . . . . . . . . . . . . . 3
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . . . . . . . . 3

c. All of the fol low ing courses (57 cred its):
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . . . . 1
CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . . . . . . . . 2
CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . . . . . . . . 3
CEM 383 In tro duc tory Phys i cal Chem is try I . . . . . . . . . . . . . 3
ISE 401 Sci ence Lab o ra to ries for Sec ond ary Schools (W) 4
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . . . . 4
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . . . . 3
PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . . . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . . . . 4
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . . . . . . . . 1
PHY 215 Ther mo dy nam ics and Mod ern Phys ics . . . . . . . . . 3
PHY 431 Op tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PHY 440 Elec tron ics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
An ap proved elec tive in chem is try or phys ics . . . . . . . . . . . . . . . 3

d. One of the fol low ing courses (3 or 4 cred its):
BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . . . . 3
ENT 205 Pests, So ci ety and En vi ron ment . . . . . . . . . . . . . . 3
PLB 105 Plant Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . . . . 4
ZOL 141 In tro duc tory Hu man Ge net ics . . . . . . . . . . . . . . . . 3

TEACHER CER TIF I CA TION OP TION

The phys i cal sci ence–in ter de part men tal dis ci plin ary ma jor lead -
ing to the Bach e lor of Sci ence de gree is avail able for sec ond ary
teacher cer tif i ca tion.

Stu dents who elect the phys i cal sci ence–in ter de part men tal
dis ci plin ary ma jor must con tact the Col lege of Nat u ral Sci ence.

For ad di tional in for ma tion, re fer to the state ment on TEACHER 
CER TIF I CA TION in the De part ment of Teacher Ed u ca tion sec -
tion of this cat a log.
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QUAN TI TA TIVE BI OL OGY

Dual Ma jor

The in ter de part men tal dual ma jor in quan ti ta tive bi ol ogy is ad min -
is tered by the Col lege of Nat u ral Sci ence. The dual ma jor is avail -
able only to those stu dents who plan to com plete a Ph.D. de gree
pro gram that in volves a re search pro ject and course work in
quan ti ta tive bi ol ogy and a ma jor in one of the fol low ing de part -
ments that are af fil i ated with the in ter de part men tal pro gram: Bio -
chem is try and Mo lec u lar Bi ol ogy, Cell and Mo lec u lar Bi ol ogy,
Chem i cal En gi neer ing and Ma te ri als Sci ence, Chem is try, Civil
and En vi ron men tal En gi neer ing, Com puter Sci ence and En gi -
neer ing, Elec tri cal and Com puter En gi neer ing, Ep i de mi ol ogy,
Ge net ics, Math e mat ics, Mechanical En gi neer ing, Mi cro bi ol ogy
and Mo lec u lar Ge net ics, Phar ma col ogy and Tox i col ogy, Phys ics
and As tron omy, Phys i ol ogy, Plant Bi ol ogy, Sta tis tics and Prob a -
bil ity, and Zoology. The stu dent does not have the op tion of com -
plet ing a ma jor in quan ti ta tive bi ol ogy alone.

The ed u ca tional ob jec tives of the in ter de part men tal pro gram
are to:
1. pro vide an op por tu nity for doc toral stu dents to ob tain an in -

ter dis ci plin ary and con tem po rary ac a demic ex pe ri ence in
the field of quan ti ta tive bi ol ogy.

2.  stim u late doc toral stu dents with an in ter est in bi o log i cal sci -
ences to de velop skills in chem i cal/phys i cal or math e mat i -
cal/com pu ta tional ap proaches while en cour ag ing doc toral
stu dents in the chem i cal, phys i cal, math e mat i cal, and com -
pu ta tional sci ences to ap ply their skills to solve bi o log i cal
prob lems.

3. de velop an in tel lec tual en vi ron ment that will fos ter the growth 
of re search and teach ing in the area of quan ti ta tive bi ol ogy.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the de part ment and col lege in which the stu dent is en rolled, the
stu dent must meet the re quire ments spec i fied be low.

Ad mis sion

In or der to en roll in the dual ma jor in quan ti ta tive bi ol ogy a stu dent
must also have been ad mit ted to a ma jor in one of the af fil i ated de -
part ments. A min i mum un der grad u ate grade-point av er age of 3.0
and un der grad u ate math e mat ics through cal cu lus are re quired
for ad mis sion to the dual ma jor. Stu dents may ap ply  to the quan ti -
ta tive bi ol ogy pro gram at any time prior to their pre lim i nary exam.

Ad mis sion to the quan ti ta tive bi ol ogy dual ma jor is by ap proval
of the quan ti ta tive bi ol ogy recruiting com mit tee and the grad u ate
pro gram di rec tor. In spe cial cases, an ap pli cant who has de fi cien -
cies in back ground courses may be ad mit ted to the dual ma jor on
a pro vi sional ba sis.

Guid ance Com mit tee

The stu dent must se lect two men tors, typ i cally one from a bi o log i -
cal dis ci pline and one from a chem i cal, phys i cal, math e mat i cal,
com pu ta tional, or en gi neer ing dis ci pline. Both of these men tors
will serve on the guid ance com mit tee.  At least two mem bers of
the stu dent’s guid ance com mit tee must be mem bers of the quan -
ti ta tive bi ol ogy fac ulty. At least one mem ber of the com mit tee
must be from a de part ment or dis ci plin ary pro gram other than the
one that ad min is ters the stu dent’s dis ci plin ary ma jor. The stu -
dent’s pro gram of study will be planned in ac cor dance with the
state ment on Dual Ma jor Doc toral De grees in the Grad u ate Ed u -
ca tion sec tion of this cat a log.

Re quire ments for the Dual Ma jor in Quan ti ta tive Bi ol ogy

CRED ITS
1. At least two courses to tal ing a com bined min i mum of 5 cred its that pro -

vide grad u ate train ing in bi ol ogy to stu dents in chem i cal/phys i cal or
math e mat i cal/com pu ta tional dis ci plines or that pro vide grad u ate train -
ing in chem i cal, phys i cal, math e mat i cal, or com pu ta tional meth ods to
those in the bi o log i cal dis ci plines. The courses should be com ple men -
tary to the stu dent’s re search, rel e vant to the goals of the quan ti ta tive bi -
ol ogy pro gram, and must be ap proved by the pro gram di rec tor.
Approved con cen tra tion ar eas in clude:  mo lec u lar bio phys ics, sys tems
bi ol ogy, eco log i cal and evo lu tion ary modeling, or genomics,
bioinformatics, and computational biology.

2. Twenty-four cred its in Doc toral Dis ser ta tion Re search (course num ber
999) from one of the de part ments ref er enced above.

3. Pass a com pre hen sive ex am i na tion that will be de fined by the re quire -
ments of the par tic i pat ing pri mary de part ment and that will dem on strate
appropriate knowl edge of quan ti ta tive bi ol ogy as de ter mined by the
guid ance com mit tee.

4. Sub mit a dis ser ta tion that, in the judg ment of the stu dent’s guid ance
com mit tee, rep re sents the area of quan ti ta tive bi ol ogy.

5. Reg u larly at tend and par tic i pate in quan ti ta tive bi ol ogy spon sored sem i -
nars.

IN TER DE PART MEN TAL
MI NORS AND
SPECIALIZATIONS

UN DER GRAD U ATE

EN VI RON MEN TAL AND SUSTAINABILITY STUDIES

The Minor in En vi ron men tal and Sustainability Stud ies is avail -
able as an elec tive to all stu dents who are en rolled in bach e lor’s
de gree pro grams at Mich i gan State Uni ver sity. Stu dents com plet -
ing the mi nor will gain knowl edge and skills es sen tial for un der -
stand ing the bi o log i cal and phys i cal en vi ron ment that is in hab ited
and in flu enced by hu mans; man ag ing com plex in ter ac tions be -
tween hu mans and nat u ral sys tems; and un der stand ing how pol -
icy-mak ing im pacts and shapes en vi ron men tal and sustainability
out comes. The Col lege of Nat u ral Sci ence is the pri mary ad min is -
tra tive unit for the mi nor with sup port from the Col lege of Ag ri cul -
ture and Nat u ral Re sources, Col lege of Com mu ni ca tion Arts and
Sci ences, the Eli Broad Col lege of Busi ness, Col lege of En gi -
neer ing, and Col lege of So cial Sci ence.

Stu dents who have de clared the in tent to com plete the mi nor or 
who have de clared a ma jor pref er ence for a bach e lor’s de gree
pro gram in one of the above listed col leges may elect to live in
res i dence and par tic i pate in the Res i den tial Ini tia tive on the Study 
of the En vi ron ment (RISE). Stu dents who elect this op tion will be
housed in Bailey Hall in the Brody Neigh bor hood. This in te grated
liv ing-learn ing pro gram al lows for stu dents from mul ti ple col leges
and dis ci plines to de velop a sense of com mu nity and pro motes a
team ap proach to man ag ing com plex prob lems.

With prior writ ten ap proval from the RISE Co or di na tor who ad -
min is ters a course in the mi nor, an other course may be sub sti -
tuted for a course from the list of ap proved courses. Be fore a
stu dent re quests a sub sti tu tion, the stu dent should con sult with
their ac a demic ad vi sor to en sure that the sub sti tu tion will not ad -
versely af fect the re quire ments for their de gree pro gram.
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Re quire ments for the Mi nor in En vi ron men tal and
Sustainability Stud ies

The stu dent must com plete a min i mum of 15 cred its from the fol low ing:
CREDITS

1. Bi o log i cal and Phys i cal Di men sions. Two of the fol low ing courses 
(6 or 7 cred its):
CSS 210 Fun da men tals of Soil Sci ence. . . . . . . . . . . . . . . . . . . . . 3
CSS 442 Ag ri cul tural Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSS 455 En vi ron men tal Pol lut ants in the Soil and Wa ter . . . . . . . 3
ENT 319 In tro duc tion to Earth Sys tem Sci ence . . . . . . . . . . . . . . . 3
FOR 404 For est Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
FW 364 Eco log i cal Prob lem Solv ing. . . . . . . . . . . . . . . . . . . . . . . 3
GEO 203 In tro duc tion to Me te o rol ogy. . . . . . . . . . . . . . . . . . . . . . . 3
GEO 206 Phys i cal Ge og ra phy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
GLG 201 The Dy namic Earth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2. Cou pled Hu man and Nat u ral Sys tems. Two of the fol low ing courses 
(5 to 8 cred its):
ANS 427 En vi ron men tal Tox i col ogy and So ci ety . . . . . . . . . . . . . . 3
COM 399 Spe cial Top ics in Com mu ni ca tion . . . . . . . . . . . . . . . . . . 3
CSUS 200 In tro duc tion to Sustainability . . . . . . . . . . . . . . . . . . . . . . 3
CSUS 300 The o ret i cal Foun da tions of Sustainability . . . . . . . . . . . . 3
CSUS 310 His tory of En vi ron men tal Thought and Sustainability . . . 3
EEP 320 En vi ron men tal Eco nom ics. . . . . . . . . . . . . . . . . . . . . . . . 3
EEP 405 Cor po rate En vi ron men tal Man age ment . . . . . . . . . . . . . 3
ENT 205 Pests, So ci ety and En vi ron ment . . . . . . . . . . . . . . . . . . . 3
ENE 280 Prin ci ples of En vi ron men tal En gi neer ing and Sci ence . . 3
FW 211 In tro duc tion to Gen der and En vi ron men tal Is sues . . . . . 3
ISS 310 Peo ple and En vi ron ment (I) . . . . . . . . . . . . . . . . . . . . . . 4
JRN 472 Spe cial Top ics Lab o ra tory in En vi ron men tal Re port ing . 3
JRN 473 Spe cial Top ics Sem i nar in En vi ron men tal, Health

and Sci ence Journalism . . . . . . . . . . . . . . . . . . . . . . . 3
NSC 292 Ap pli ca tions in En vi ron men tal Stud ies . . . . . . . . . . . . . . 2
PHL 342 En vi ron men tal Eth ics . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PKG 370 Pack ag ing and the En vi ron ment . . . . . . . . . . . . . . . . . . . 3
SOC 452 En vi ron ment and So ci ety . . . . . . . . . . . . . . . . . . . . . . . . 3
UP 353 Land Use Plan ning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

3. En vi ron men tal Pol icy and Law. One of the fol low ing courses 
(3 cred its):
CSUS 265 Ex plor ing En vi ron men tal and Sustainability Is sues 

and Pol icy Using Film. . . . . . . . . . . . . . . . . . . . . . . . . 3
CSUS 465 En vi ron men tal Law and Pol icy . . . . . . . . . . . . . . . . . . . . 3
FOR 466 Nat u ral Re source Pol icy . . . . . . . . . . . . . . . . . . . . . . . . . 3
FW 445 Biodiversity Con ser va tion Pol icy Prac tice . . . . . . . . . . . . 3
GBL 480 En vi ron men tal Law and Sustainability for Busi ness: 

From Lo cal to Global . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 446 En vi ron men tal Is sues and Pub lic Pol icy . . . . . . . . . . . . . 3

4. Fresh men stu dents who elect the RISE Op tion are re quired to com plete
Nat u ral Sci ence 192.

ECOL OGY, EVO LU TION ARY BI OL OGY AND
BE HAV IOR

The in ter de part men tal grad u ate Specialization in Ecology,
Evolutionary Biology and Behavior is avail able for stu dents who
are en rolled in mas ter's de gree pro grams at Mich i gan State Uni -
ver sity whose course of study in volves ecol ogy, evo lu tion ary bi ol -
ogy and behavior. The Col lege of Nat u ral Sci ence ad min is ters the 
spe cial iza tion.

The in ter de part men tal grad u ate Specialization in Ecology,
Evolutionary Biology and Behavior is de signed to:
1. pro vide an op por tu nity for mas ter’s stu dents to ob tain a com -

pre hen sive and con tem po rary ac a demic ex pe ri ence in the
field of ecol ogy, evo lu tion ary bi ol ogy and be hav ior.

2. help grad u ate stu dents with an in ter est in ecol ogy,  evo lu tion -
ary bi ol ogy and be hav ior to be come sen si tive to their pro fes -
sional ob li ga tions and re spon si bil i ties.

3. de velop an in tel lec tual en vi ron ment which will fos ter the
growth of re search and teach ing in the area of ecol ogy,  evo -
lu tion ary bi ol ogy and be hav ior.

A stu dent who is en rolled in a mas ter's de gree pro gram
who wishes to com plete the re quire ments for the in ter de part -
men tal Graduate Specialization in Ecology, Evolutionary
Biology and Behavior should have a min i mum grade–point
av er age of 3.00 and have grades of 3.0 or higher in quan ti ta -
tive sci ence courses.

Re quire ments for the In ter de part men tal Grad u ate 
Spe cial iza tion in Ecol ogy, Evo lu tion ary Bi ol ogy
and Be hav ior 

Dur ing the first year of study to ward a mas ter's de gree, the stu -
dent and the ma jor pro fes sor se lect a guid ance com mit tee that
will as sist in plan ning the stu dent's pro gram of study for both the
de gree and the spe cial iza tion. At least one mem ber of   the stu -
dent's guid ance com mit tee shall be a mem ber of the Ecol ogy,
Evo lu tion ary Bi ol ogy  and Be hav ior fac ulty.  

The spe cial iza tion con sists of the com ple tion of the ecol ogy,
evo lu tion ary bi ol ogy and be hav ior re quired core courses listed
be low. Credits that are used to meet the re quire ments for the spe -
cial iza tion may also be counted to ward the re quire ments for the
stu dent's ma jor at the dis cre tion of the de part ment.

Re quired Core Courses 
1. One 3-credit course in ecol ogy at the 800-900 level from a list of ap -

proved courses available from the of fice of the ecol ogy, evo lu tion ary bi -
ol ogy and be hav ior pro gram.

2. One 3-credit course in evo lu tion at the 800-900 level from a list of ap -
proved courses avail able from the of fice of the ecol ogy, evo lu tion ary bi -
ol ogy and be hav ior pro gram.

GRAD U ATE SPE CIAL IZA TION IN 
EN VI RON MEN TAL TOX I COL OGY

The Col lege of Nat u ral Sci ence, the Col lege of Ag ri cul ture and
Nat u ral Re sources, the Col lege of En gi neering, and the Col lege
of Vet er i nary Medicine ad min is ter the Graduate Specialization in
Environmental Toxicology. The Col lege of Ag ri cul ture and Nat u ral 
Re sources is the pri mary ad min is tra tive unit. For ad di tional in for -
ma tion, re fer to the Grad u ate Spe cial iza tion in En vi ron men tal
Tox i col ogy state ment in the Col lege of Ag ri cul ture and Nat u ral
Re sources sec tion of this cat a log.

DE PART MENT OF
BIO CHEM IS TRY and
MO LEC U LAR BI OL OGY

Thomas D. Sharkey, Chair per son 

The De part ment of Bio chem is try and Mo lec u lar Bi ol ogy is ad min -
is tered jointly by the col leges of Nat u ral Sci ence, Hu man Med i -
cine, and Os teo pathic Med i cine.

Bio chem is try is the dis ci pline fo cused on study ing the mo lec u -
lar basis of life. In ad di tion to de fin ing the chem i cal na ture of the
mol e cules of life, bio chem ists seek to un der stand the pro cesses
in volved in their for ma tion and deg ra da tion and how these pro -
cesses are reg u lated. Such knowl edge is a pre req ui site for un -
der stand ing nor mal bi o log i cal func tions and for adapt ing or
mod i fy ing them for use ful pur poses. It is also fun da men tal to un -
der stand ing dis eases that re sult from bio chem i cal dis or ders, ul ti -
mately lead ing to their treat ment. Thus, bio chem is try is a field
with sig nif i cance and ap pli ca tions across the bi o log i cal spec trum, 
from the mi cro bial through the plant and an i mal king doms. The
po ten tial sig nif i cance of new dis cov er ies in bio chem is try, cou pled 
with the rapid pace of con cep tual and meth od olog i cal ad vances
in the field, make mod ern bio chem is try a most ex cit ing area for
study and re search.
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The De part ment of Bio chem is try and Mo lec u lar Bi ol ogy of fers
a pro gram lead ing to the Bach e lor of Sci ence de gree. The un der -
grad u ate pro gram co ex ists with an ex ten sive grad u ate pro gram
for stu dents seek ing the M.S. or Ph.D. de grees. Both un der grad u -
ate and grad u ate stu dents have ready ac cess to a large and di -
verse fac ulty rep re sent ing ex per tise in the var i ous ar eas of
mod ern bio chem is try.

Bio chem ists have many ca reer op por tu ni ties that make use of
the knowl edge gained dur ing study at the un der grad u ate or grad -
u ate level. These in clude re search in in dus trial, ac a demic, or gov -
ern ment lab o ra to ries; teach ing at the high school or higher lev els;
and sci ence pol icy mak ing, mar ket ing, or ad min is tra tive re spon si -
bil i ties in en ter prises where train ing in bio chem is try and mo lec u -
lar bi ol ogy is an asset. 

UN DER GRAD U ATE PRO GRAMS

BIO CHEM IS TRY and MO LEC U LAR BI OL OGY

Bach e lor of Sci ence 

The Bach e lor of Sci ence pro gram in Bio chem is try and Mo lec u lar
Bi ol ogy for stu dents in the Col lege of Nat u ral Sci ence com bines
the el e ments of a lib eral ed u ca tion with thor ough prep a ra tion in
bio chem is try and mo lec u lar biology and the un der ly ing prin ci ples
of bi ol ogy, chem is try, phys ics, and math e mat ics. It is in tended pri -
mar ily for those stu dents who wish to pur sue a ca reer in which a
sound knowl edge of bio chem is try and mo lec u lar biology is nec es -
sary, or for stu dents who plan fur ther stud ies at the grad u ate or
pro fes sional level. With suit able choice of elec tives, the B.S. pro -
gram of fers the op tion of merg ing rig or ous train ing in bio chem is try 
and mo lec u lar biology with de vel op ment of writ ing or ped a gog i cal
skills, lead ing to ca reer op tions in sci ence writ ing or teach ing. 

Un der grad u ate stu dents are taught by pro fes sors who are fa -
mil iar with the chang ing di rec tions and em pha ses in the field of
bio chem is try and mo lec u lar bi ol ogy. In ter ested un der grad u ates
are en cour aged to par tic i pate, along with grad u ate stu dents and
post doc toral fel lows, in the on–go ing re search of one of the fac -
ulty mem bers. 

Stu dents seek ing ad mis sion to the pro gram should com plete
the high school sci ence or col lege pre pa ra tory cur ric u lum, en sur -
ing that their pro grams in clude courses re quired for ad mis sion to
the uni ver sity.

Re quire ments for the Bach e lor of Sci ence De gree 
in Bio chem is try and Mo lec u lar Biology
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Bio chem is try and Mo lec u lar Biology.

The Uni ver sity's Tier II writ ing re quire ment for the Bio chem is try and Mo lec u lar
Biology ma jor is met by com plet ing Bio chem is try and Mo lec u lar Bi ol ogy 495 or 499.
Those courses are ref er enced in item 3. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. The fol low ing courses out side the De part ment of 
Bio chem is try:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 to 68
(1) All of the fol low ing courses (7 cred its):

CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . . . . . 3
CEM 355 Or ganic Lab o ra tory I . . . . . . . . . . . . . . . . . . . . 2
CEM 356 Or ganic Lab o ra tory II. . . . . . . . . . . . . . . . . . . . 2

(2) One of the fol low ing groups of courses (8 or 9 cred its):

(a) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . 2

(b) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . 3
BS 182H Hon ors Organismal and Pop u la tion

Bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . 3
BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . 2
(c) LB 144 Bi ol ogy I: Organismal Bi ol ogy . . . . . . . . . 4

LB 145 Bi ol ogy II: Cel lu lar and Mo lec u lar Bi ol ogy5
(3) One course from each of the fol low ing groups of courses

(7 or 8 cred its):
(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4

CEM 151 Gen eral and De scrip tive Chem is try. . . . . 4
CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . 4
LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4

(b) CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
CEM 182H Hon ors Chem is try II. . . . . . . . . . . . . . . . . 4
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . 3

(4) One course from each of the fol low ing groups of courses
(2 cred its):
(a) CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1

CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . 2
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1

(b) CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . 1
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . 2
LB 172L In tro duc tory Chem is try Lab o ra tory II . . . . 1
Stu dents who se lect CEM 185H may use that course
alone to ful fill this re quire ment.

(5) One course from each of the fol low ing groups of courses
(6 cred its):
(a) CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . 3

CEM 351 Or ganic Chem is try I. . . . . . . . . . . . . . . . . 3
(b) CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3

CEM 352 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3
(6) One course from each of the fol low ing groups of courses

(6 to 8 cred its):
(a) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . 3
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 4

(b) MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . 3
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4

(7) One course from each of the fol low ing groups of courses
(6 cred its):
(a) CEM 383 In tro duc tory Phys i cal Chem is try I . . . . . . 3

CEM 484 Mo lec u lar Ther mo dy nam ics . . . . . . . . . . 3
(b) CEM 384 In tro duc tory Phys i cal Chem is try II. . . . . . 3

CEM 483 Quan tum Chem is try . . . . . . . . . . . . . . . . 3
(8) One of the fol low ing groups of courses (8 or 10 cred its):

(a) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . 4

(b) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . 3
PHY 233B Cal cu lus Con cepts in Phys ics I . . . . . . . . 2
PHY 234B Cal cu lus Con cepts in Phys ics II . . . . . . . 2

(c) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . 4

(9) Ten ad di tional cred its in ap proved ad vanced bi ol ogy
courses at the 300-400 level.

b. The fol low ing courses in the De part ment of 
Bio chem is try and Mo lec u lar Bi ol ogy: . . . . . . . . . . . . . . . . . . . . . . 13
All of the fol low ing courses:
BMB 101 Fron tiers in Bio chem is try. . . . . . . . . . . . . . . . . . . . 1
BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . . . . . . . . 3
BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . . . . . . . . 3
BMB 471 Ad vanced Bio chem is try Lab o ra tory. . . . . . . . . . . . 3
BMB 472 Ad vanced Mo lec u lar Biology Lab o ra tory. . . . . . . . 3

c. One of the fol low ing cap stone courses (2 to 8 cred its):
BMB 495 Un der grad u ate Sem i nar (W) . . . . . . . . . . . . . . . . . 2
BMB 499 Se nior The sis (W) . . . . . . . . . . . . . . . . . . . . . 2 to 8
LB 492 Se nior Sem i nar (W). . . . . . . . . . . . . . . . . . . . . . . . 4

BIO CHEM IS TRY and MO LEC U LAR BI OL OGY/
BIOTECHNOLOGY

Bach e lor of Sci ence

The Bach e lor of Sci ence pro gram in Bio chem is try and Mo lec u lar
Bi ol ogy/Bio tech nol ogy is in tended pri mar ily for those stu dents
who plan to pur sue ca reers in in dus try, vet er i nary med i cine, or re -
lated health sci ences, or for stu dents who plan ad vanced study in
bio tech nol ogy and mo lec u lar bi ol ogy.

The core cur ric u lum in the Bio chem is try and Mo lec u lar Bi ol -
ogy/Bio tech nol ogy pro gram is iden ti cal to that of the Bio chem is try 
and Mo lec u lar Bi ol ogy pro gram.  Ad di tional course work in tro -
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duces the stu dent to the chem i cal en gi neer ing and mi cro bi o log i -
cal as pects of bio tech nol ogy and al lows for spe cial iza tion through 
a broad range of ap proved bio tech nol ogy courses  in the junior
and senior years. 

Re quire ments for the Bach e lor of Sci ence De gree
in Bio chem is try and Mo lec u lar Biology/Bio tech nol ogy
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Bio chem is try and Molecular
Biology/Bio tech nol ogy.

The Uni ver sity's Tier II writ ing re quire ment for the Bio chem is try and Mo lec u lar
Biology/Bio tech nol ogy ma jor is met by com plet ing Bio chem is try and Mo lec u lar Bi ol ogy 
495 or 499.  Those courses are ref er enced in item 3. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

CREDITS
3. The fol low ing re quire ments for the ma jor:

a. The fol low ing courses out side the De part ment of Bio chem is try
and Mo lec u lar Bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70 to 80
(1) All of the fol low ing courses (10 cred its):

CHE 201 Ma te rial and En ergy Bal ances . . . . . . . . . . . . 3
CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . . . . . 3
CEM 355 Or ganic Lab o ra tory I . . . . . . . . . . . . . . . . . . . . 2
CEM 356 Or ganic Lab o ra tory II. . . . . . . . . . . . . . . . . . . . 2

(2) One of the fol low ing groups of courses (8 or 9 cred its):
(a) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . 3

BS 162 Organismal and Pop u la tion Bi ol ogy . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . 2

(b) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . 3
BS 182H Hon ors Organismal and Pop u la tion

Bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . 3
BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . 2
(c) LB 144 Bi ol ogy I: Organismal Bi ol ogy . . . . . . . . . 4

LB 145 Bi ol ogy II: Cel lu lar and Mo lec u lar Bi ol ogy5
(3) One course from each of the fol low ing groups of courses

(7 or 8 cred its):
(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4

CEM 151 Gen eral and De scrip tive Chem is try. . . . . 4
CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . 4
LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4

(b) CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
CEM 182H Hon ors Chem is try II. . . . . . . . . . . . . . . . . 4
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . 3

(4) One course from each of the fol low ing groups of courses 
(2 cred its):
(a) CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1

CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . 2
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1

(b) CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . 1
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . 2
LB 172L In tro duc tory Chem is try Lab o ra tory II . . . . 1
Stu dents who se lect CEM 185H may use that course
alone to ful fill this re quire ment.

(5) One course from each of the fol low ing groups of courses
(6 cred its):
(a) CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . 3

CEM 351 Or ganic Chem is try I. . . . . . . . . . . . . . . . . 3
(b) CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3

CEM 352 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3
(6) One of the fol low ing courses (3 or 4 cred its):

CSE 131 Tech ni cal Com put ing and Prob lem Solv ing . . 3
CSE 231 In tro duc tion to Pro gram ming I . . . . . . . . . . . . . 4

(7) One course from each of the fol low ing groups of courses
(6 to 8 cred its):
(a) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . 3
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 4

(b) MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . 3
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4

(8) One of the fol low ing courses (3 cred its):
CEM 383 In tro duc tory Phys i cal Chem is try I . . . . . . . . . . 3
CEM 384 In tro duc tory Phys i cal Chem is try II. . . . . . . . . . 3

(9) One of the fol low ing groups of courses (8 or 10 cred its):
(a) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4

PHY 184 Phys ics for Sci en tists and En gi neers II . . 4

(b) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . 3
PHY 233B Cal cu lus Con cepts in Phys ics I . . . . . . . . 2
PHY 234B Cal cu lus Con cepts in Phys ics II . . . . . . . 2

(c) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . 4

(10) One of the fol low ing courses (3 cred its):
BMB 472 Ad vanced Mo lec u lar Bi ol ogy Lab o ra tory. . . . . 3
CSS 451 Bio tech nol ogy Ap pli ca tions for Plant Breed ing

and Ge net ics . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 408 Ad vanced Mi cro bi ol ogy Lab o ra tory (W) . . . . . 3

(11) One of the fol low ing courses (3 or 4 cred its):
CSS 350 In tro duc tion to Plant Ge net ics . . . . . . . . . . . . . 3
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . 4

(12) Eleven ad di tional cred its in ap proved ad vanced bio tech nol -
ogy courses at the 300-400 level.

b. All of the fol low ing courses in the De part ment of  Bio chem is try
and Mo lec u lar Bi ol ogy: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
BMB 101 Fron tiers in Bio chem is try. . . . . . . . . . . . . . . . . . . . 1
BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . . . . . . . . 3
BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . . . . . . . . 3
BMB 471 Ad vanced Bio chem is try Lab o ra tory. . . . . . . . . . . . 3

c. One of the fol low ing cap stone courses (2 to 8 cred its):
BMB 495 Un der grad u ate Sem i nar (W) . . . . . . . . . . . . . . . . . 2
BMB 499 Se nior The sis (W) . . . . . . . . . . . . . . . . . . . . . 2 to 8
LB 492 Se nior Sem i nar (W). . . . . . . . . . . . . . . . . . . . . . . . 4

GRAD U ATE STUDY

The De part ment of Bio chem is try and Mo lec u lar Bi ol ogy is ad min -
is tered jointly by the col leges of Nat u ral Sci ence, Hu man Med i -
cine, and Os teo pathic Med i cine.  Study for the Mas ter of Sci ence
or Doc tor of Phi los o phy de gree with a ma jor in bio chem is try and
mo lec u lar bi ol ogy may be ad min is tered by any one of the three
col leges ref er enced above. Study for the Doc tor of Phi los o phy
de gree with a ma jor in bio chem is try and mo lec u lar biology—en vi -
ron men tal tox i col ogy is ad min is tered by the Col lege of Nat u ral
Sci ence. In ad di tion, stu dents may pur sue dual ma jors with the
De part ments of Chem is try, Com puter Sci ence and En gi neer ing,
or Phys ics and As tron omy. Most stu dents en ter the grad u ate pro -
gram through the Biomolecular Sci ences um brella pro gram.

Areas of ac tive re search in the de part ment are ex ten sive and
di verse. Such ar eas in clude pro tein struc ture, mo lec u lar bio phys -
ics, com pu ta tional bi ol ogy, plant bio chem is try, gene ex pres sion,
metalloenzymology, eukaryotic and prokaryotic mo lec u lar bi ol -
ogy, met a bolic reg u la tion, and mem brane biochemistry. Op por -
tu ni ties are also avail able for joint pro grams or re search in
ge net ics, cell bi ol ogy, neu ro sci ence, tox i col ogy, bio tech nol ogy,
mi cro bial ecol ogy, and plant sci ences.

BIO CHEM IS TRY and MO LEC U LAR BI OL OGY

The ma jor ob jec tives of the grad u ate pro grams in bio chem is try
are to help stu dents to de velop their cre ative po ten tial and to pre -
pare them for ca reers in re search and teach ing in the bio chem i cal 
sci ences. Stu dents' pro grams of study are de signed to de velop
in de pend ent thought as well as broad knowl edge and tech ni cal
skills, through for mal and in for mal courses, lab o ra tory ex pe ri -
ence, sem i nars, in di vid ual study, and, fore most, through orig i nal
re search that forms the ba sis for the stu dent's the sis or dis ser ta -
tion. 

Mas ter of Sci ence 

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, Hu man Med i cine, or Os teo pathic
Med i cine, stu dents must meet the re quire ments spec i fied be low.

Ad mis sion 

Per sons with bach e lor's de grees in chem is try, bio chem is try, or
any of sev eral bi o log i cal, phys i cal, med i cal, or ag ri cul tural sci -
ences are in vited to ap ply for ad mis sion. Un der grad u ate prep a ra -
tion should in clude courses in gen eral, or ganic, an a lyt i cal, and
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phys i cal chem is try, and in phys ics, gen eral bi ol ogy, ba sic bio -
chem is try, and math e mat ics through cal cu lus. Mi nor de fi cien cies
may be rec ti fied by tak ing ap pro pri ate un der grad u ate courses
con cur rently with grad u ate courses.

Re quire ments for the Mas ter of Sci ence De gree
in Bio chem is try and Mo lec u lar Biology

A to tal of 30 cred its is re quired for the de gree un der ei ther Plan A
(with the sis) or Plan B (with out the sis).  Most stu dents earn the de -
gree un der Plan A.  A stu dent may pur sue Plan B only with the ap -
proval of the de part ment's Di rec tor of Grad u ate Studies and
chair per son.  Such ap proval is granted only in ex cep tional cases.
The pro gram of study is planned by the stu dent and the ma jor pro -
fes sor.  Spe cific courses in bio chem is try, as well as courses in
other ar eas con sid ered rel e vant to the stu dent's in ter ests and
cho sen re search area, are in cluded in the pro gram.

Doc tor of Phi los o phy 

In ad di tion to meet ing the re quire ments of the uni ver sity and of the 
Col lege of Nat u ral Sci ence, Hu man Med i cine, or Os teo pathic
Med i cine, stu dents must meet the re quire ments spec i fied be low.

Ad mis sion 

Per son's with a bach e lor's or mas ter's de gree in chem is try, bio -
chem is try, or any of sev eral bi o log i cal, phys i cal, med i cal, or ag ri -
cul tural sci ences are in vited to ap ply for ad mis sion.
Un der grad u ate prep a ra tion should in clude courses in gen eral, or -
ganic, an a lyt i cal, and phys i cal chem is try, and in phys ics, gen eral
bi ol ogy, ba sic bio chem is try, and math e mat ics through cal cu lus.
Mi nor de fi cien cies may be rec ti fied by tak ing ap pro pri ate un der -
grad u ate col lat eral courses con cur rently with grad u ate courses.

Re quire ments for the Doc tor of Phi los o phy De gree
in Bio chem is try and Mo lec u lar Biology

The pro gram of study is planned by the stu dent in con sul ta tion
with the ma jor pro fes sor and a guid ance com mit tee. Spe cific
courses in bio chem is try, as well as courses in other ar eas con sid -
ered rel e vant to the stu dent's in ter ests and cho sen re search area, 
are in cluded in the pro gram. 

It is ex pected that the dis ser ta tion will show orig i nal treat ment of 
an im por tant re search prob lem, will give ev i dence of in de pend ent
thought, and will be clearly, log i cally, and care fully writ ten. It is
also ex pected that the re search on which the dis ser ta tion is based 
will be pub lished in the sci en tific lit er a ture.

BIOMOLECULAR SCI ENCE GATE WAY - FIRST YEAR

Stu dents are en cour aged to ap ply for ad mis sion to the Ph.D. pro -
gram through the BioMolecular Sci ence Gate way – First Year,
where stu dents choose a doc toral ma jor from any of six Ph.D. pro -
grams: bio chem is try and mo lec u lar bi ol ogy, cell and mo lec u lar bi -
ol ogy, ge net ics, mi cro bi ol ogy and mo lec u lar ge net ics,
phar ma col ogy and tox i col ogy, or phys i ol ogy. For ad di tional in for -
ma tion re fer to the Col lege of Nat u ral Sci ence sec tion of this cat a -
log.

BIO CHEM IS TRY and MO LEC U LAR BI OL OGY
—EN VI RON MEN TAL TOX I COL OGY

Doc tor of Phi los o phy

For in for ma tion about the Doc tor of Phi los o phy de gree pro gram
in bio chem is try and mo lec u lar biology—en vi ron men tal tox i col -
ogy, re fer to the state ment on Doc toral Pro gram in En vi ron men tal
and In te gra tive Tox i co log i cal Sciences in the Grad u ate Ed u ca tion
sec tion of this cat a log.

BIO MED I CAL LAB O RA TORY
DI AG NOS TICS PRO GRAM

John Gerlach, Director

UN DER GRAD U ATE PRO GRAMS

Lab o ra tory test ing to di ag nose, mon i tor, and treat human dis ease 
is a crit i cal com po nent of mod ern health care. The Bio med i cal
Lab o ra tory Di ag nos tics Pro gram of fers three un der grad u ate de -
gree pro grams to as sist stu dents in en ter ing the ex cit ing, hi-tech
world of the clin i cal lab o ra tory. Med i cal lab o ra tory sci ence, his tor -
i cally called med i cal tech nol ogy, is the health pro fes sion fo cused
on the pro vi sion of high qual ity med i cal lab o ra tory tests on blood
and body flu ids. Based in the sci ences of chem is try, bi ol ogy,
math e mat ics, and phys ics, the pro fes sion pro vides chal leng ing
ca reers for in di vid u als in ter ested in the med i cal ap pli ca tions of
these sci ences. Med i cal lab o ra tory sci en tists man age the test ing
pro cess from the se lec tion of high qual ity tests to the re port ing of
re sults to the health care pro vider. This in cludes method se lec tion 
and de vel op ment, as say per for mance, and re sults anal y sis in a
highly au to mated and com put er ized en vi ron ment.  Medical lab o -
ra tory sci en tists also man age lab o ra tory op er a tions in clud ing
qual ity as sur ance, mar ket ing, per son nel man age ment, reg u la -
tory com pli ance, and finances.  Stu dents de sir ing such a ca reer
should plan to gain na tional cer tif i ca tion as a Med i cal Lab o ra tory
Sci en tist (MLS). Bio med i cal Lab o ra tory Di ag nos tics Pro gram ad -
vi sors will as sist stu dents in this pro cess.

The cur ric ula in the Bio med i cal Lab o ra tory Di ag nos tics Pro -
gram build on a foun da tion of ba sic sci ence. Courses such as he -
ma tol ogy, im mu nol ogy, immunohematology, hemostasis, clin i cal 
mi cro bi ol ogy, mo lec u lar lab o ra tory di ag nos tics, and clin i cal
chem is try have a di ag nos tic med i cal em pha sis. As a re sult, many
stu dents pre par ing for grad u ate pro fes sional ed u ca tion in med i -
cine, den tistry, vet er i nary sci ences, fo ren sics, and other health
pro fes sions se lect a Bio med i cal Lab o ra tory Di ag nos tics Pro gram 
ma jor.

Em ploy ment in med i cal di ag nos tic lab o ra to ries is just one of
the many op por tu ni ties avail able to grad u ates. The skills ap pli ca -
ble to a med i cal lab o ra tory trans late readily into re search and in -
dus trial set t ings. Grad u ates also find em ploy ment in
phar ma ceu ti cal and med i cal sup ply sales. Alumni suc cess fully
com pete for ad mis sion to grad u ate and grad u ate pro fes sional
schools.

Three un der grad u ate pro grams that lead to the Bach e lor of
Sci ence de gree are avail able: bio med i cal lab o ra tory science,
clin i cal lab o ra tory sci ences and di ag nos tic mo lec u lar sci ence.
These pro grams are de signed to meet the pro fes sional needs of
grad u ates en ter ing a highly reg u lated and rap idly chang ing tech -
no log i cal en vi ron ment and to pre pare stu dents for con tin u ing pro -

21

NAT U RAL SCI ENCE
Bio med i cal Lab o ra tory Di ag nos tics Program



fes sional ed u ca tion and ad vanced study be yond the bach e lor’s
de gree.

BIO MED I CAL LAB O RA TORY SCIENCE

The bio med i cal lab o ra tory science ma jor is de signed to pre pare
stu dents for ca reers as laboratorians in a va ri ety of set tings or to
pur sue grad u ate or ad vanced pro fes sional ed u ca tion.  The clin i -
cal lab o ra tory ex pe ri ence re quired for na tional cer tif i ca tion as a
lab o ra tory pro fes sional is not in cluded in this pro gram.  Stu dents
de sir ing cer tif i ca tion are re spon si ble for se cur ing ac cred ited clin i -
cal ex pe ri ences sub se quent to com ple tion of the de gree re quire -
ments.  The Bio med i cal Lab o ra tory Di ag nos tics Pro gram will
as sist stu dents in seek ing and gain ing place ments.

Ad mis sion as a Ju nior 

Stu dents must meet the re quire ments for ad mis sion to the Col -
lege of Nat u ral Sci ence. 

Re quire ments for the Bach e lor of Sci ence De gree
in Bio med i cal Lab o ra tory Science
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Bio med i cal Lab o ra tory Science.

The Uni ver sity's Tier II writ ing re quire ment for the Bio med i cal Lab o ra tory Science
ma jor is met by com plet ing Bio med i cal Lab o ra tory Diagnostics 455.  That course is ref -
er enced in item 3. b. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CRED ITS

a. Courses out side Bio med i cal Lab o ra tory Science:. . . . . . . . . . . . . 43 to 48
(1) All of the fol low ing courses (26 cred its):

BS 161 Cell and Mo lec u lar Biology . . . . . . . . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . 1
CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . 3
MMG 463 Med i cal Mi cro bi ol ogy. . . . . . . . . . . . . . . . . . . . 3
PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . 3

(2) One of the fol low ing courses (3 cred its):
MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . 3
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

(3) One of the fol low ing courses (3 or 4 cred its):
STT 200 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 3
STT 201 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 4
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
STT 351 Prob a bil ity and Sta tis tics for En gi neer ing . . . . 3
STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

(4) One of the fol low ing, either (a) or (b) (4 or 6 cred its):
(a) BMB 401 Comprehensive Bio chem is try . . . . . . . . . 4
(b) BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . 3

BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . 3
(5) One of the fol low ing, ei ther (a), (b), or (c) (4 or 6 cred its):

(a) PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . 4
(b) PSL 310 Phys i ol ogy for Pre-Health Pro fes sion als . 4
(c) PSL 431 Hu man Phys i ol ogy I . . . . . . . . . . . . . . . . 3

PSL 432 Hu man Phys i ol ogy II . . . . . . . . . . . . . . . . 3
(6) One of the fol low ing courses (3 cred its):

MMG 201 Fun da men tals of Mi cro bi ol ogy . . . . . . . . . . . . 3
MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . 3

b. All of the fol low ing Bio med i cal Lab o ra tory Diagnostics courses: . 31
BLD 204 Mech a nisms of Dis ease . . . . . . . . . . . . . . . . . . . . . 3
BLD 213 Ap pli ca tion of Clin i cal Lab o ra tory Prin ci ples . . . . . . 2
BLD 220 Pre par ing for a Health Pro fes sions Ca reer . . . . . . . 1
BLD 324 Fun da men tals of He ma tol ogy, Hemostasis 

and Uri nal y sis . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 414 Clin i cal Chem is try Anal y sis and Prac tice . . . . . . . . 3
BLD 416 Clin i cal Chem is try . . . . . . . . . . . . . . . . . . . . . . . . . 4
BLD 424 Ad vanced He ma tol ogy, Hemostasis, and

Uri nal y sis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 430 Mo lec u lar Lab o ra tory Di ag nos tics . . . . . . . . . . . . . . 2
BLD 434 Clin i cal Im mu nol ogy . . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 435 Trans fu sion and Trans plan ta tion Med i cine . . . . . . . 3
BLD 450 Eukaryotic Patho gens . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 455 In te grat ing Clin i cal Lab o ra tory Sci ence

Dis ci pline (W) . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

CLIN I CAL LAB O RA TORY SCI ENCES

The clin i cal lab o ra tory sci ences ma jor is de signed to pre pare stu -
dents for cer tif i ca tion in med i cal tech nol ogy/clin i cal lab o ra tory
sci ence. The pro gram in cludes courses in the bio med i cal lab o ra -
tory sci ences, com mu ni ca tions, math e mat ics and sta tis tics, and
clin i cal lab o ra tory sci ences cou pled with clin i cal practicum ex pe -
ri ences. It is de signed to pre pare grad u ates for cer tif i ca tion and
im me di ate em ploy ment in clin i cal lab o ra to ries upon grad u a tion
by in clud ing a six-month hos pi tal lab o ra tory experience. Ad mis -
sion to this pro gram is lim ited. Stu dents seek ing ad mis sion must
com plete the ad mis sion pro ce dure out lined be low.

The Bach e lor of Sci ence de gree pro gram in clin i cal lab o ra tory
sci ences has been ac cred ited by the Na tional Ac cred it ing Agency 
for Clin i cal Lab o ra tory Sci ences, 5600 N. River Road, Suite 720,
Rosemont, Il li nois 60018; phone (773) 714-8880. 

Ad mis sion as a Ju nior 

En roll ment in the clin i cal lab o ra tory sci ences ma jor is lim ited. A
new class is ad mit ted at the ju nior level each fall semester. Stu -
dents be yond ju nior stand ing may be con sid ered for ad mis sion
con tin gent upon the pro jected sched ule for com ple tion of the de -
gree re quire ments and avail abil ity of clin i cal place ment sites. Ap -
pli ca tions for ad mis sion are ac cepted at any time.

To be con sid ered for ad mis sion, the ap pli cant must meet the
fol low ing min i mal cri te ria, in ad di tion to the Col lege of Nat u ral Sci -
ence ad mis sion re quire ments:
1. Have an over all grade-point av er age of 2.5 or better in clud -

ing courses taken at other in sti tu tions.
2. Have com pleted Bi o log i cal Sci ence 161 and 171; Chem is try

251 and 252; and Bio med i cal Lab o ra tory Diagnostics 213.
Stu dents may ap ply be fore at tain ment of the above cri te ria in

or der to dem on strate their in ten tions to ma jor in clin i cal lab o ra tory 
sci ences, how ever their ap pli ca tions will not be pro cessed un til all 
re quire ments are ful filled. Stu dents who pres ent other ex cep -
tional cre den tials but do not meet the grade-point cri te rion noted
above may be con sid ered for ad mis sion on a pro ba tion ary ba sis.

Ap pli ca tions for ad mis sion to the clin i cal lab o ra tory sci ences
ma jor are re viewed by a com mit tee of fac ulty. Fac tors con sid ered
by the Ad mis sion Com mit tee in the ap pli cant’s re view and ad mis -
sion ac tion are (1) ac a demic re cord in clud ing grade-point av er -
ages in sci ence and non-sci ence courses, (2) grades for se lected
pre clin i cal courses, (3) lab o ra tory sci ence ex po sure, (4) in ter -
view, and (5) com po si tions.
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To prog ress to the clin i cal phase of the cur ric u lum, stu dents must
earn a grade-point av er age of 2.0 or higher in Mi cro bi ol ogy and
Mo lec u lar Ge net ics 463 and Bio med i cal Lab o ra tory Di ag nos tics
324, 417, and 435.

A spe cific state ment of the pol i cies for the clin i cal phase is pro -
vided in the Stu dent Pol i cies for Clin i cal Laboratory Sci ence Stu -
dents. These pol i cies are pro vided to all stu dents upon
ac cep tance to the ma jor, but may be ob tained ear lier from the Bio -
med i cal Lab o ra tory Di ag nos tics Pro gram, 322 N. Kedzie Hall. Ad -
mit ted stu dents are re spon si ble for know ing and ad her ing to
these pro gram pol i cies. 

Re quire ments for the Bach e lor of Sci ence De gree
in Clin i cal Lab o ra tory Sci ences
1. A min i mum of 136 cred its is re quired for the Bach e lor of Sci ence de gree in Clin i cal Lab -

o ra tory Sci ences.
2. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log.
The Uni ver sity's Tier II writ ing re quire ment for the Clin i cal Lab o ra tory Sci ences ma -

jor is met by com plet ing Bio med i cal Lab o ra tory Diagnostics 455.  That course is ref er -
enced in item 4. b. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 4. be low may be used to sat isfy the al ter na tive
track.

3. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 4. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

4. The fol low ing re quire ments for the ma jor:
CRED ITS

a. Courses out side Bio med i cal Lab o ra tory Diagnostics:. . . . . . . . . .  48 to 50
(1) All of the fol low ing courses (31 cred its):

BS 161 Cell and Mo lec u lar Biology . . . . . . . . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . 1
CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . 3
CEM 333 In stru men tal Meth ods and Ap pli ca tions . . . . . 3
MMG 463 Med i cal Mi cro bi ol ogy. . . . . . . . . . . . . . . . . . . . 3
MMG 464 Di ag nos tic Mi cro bi ol ogy Lab o ra tory . . . . . . . . 2
PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . 3

(2) One of the fol low ing courses (3 cred its):
MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . 3
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

(3) One of the fol low ing courses (3 or 4 cred its):
STT 200 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 3
STT 201 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 4
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
STT 351 Prob a bil ity and Sta tis tics for En gi neer ing . . . . 3
STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

(4) One of the fol low ing, ei ther (a) or (b) (4 or 6 cred its):
(a) BMB 401 Comprehensive Bio chem is try . . . . . . . . . 4
(b) BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . 3

BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . 3
(5) One of the fol low ing, ei ther (a), (b), or (c) (4 or 6 cred its):

(a) PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . 4
(b) PSL 310 Phys i ol ogy for Pre-Health Pro fes sion als . 4
(c) PSL 431 Hu man Phys i ol ogy I . . . . . . . . . . . . . . . . 3

PSL 432 Hu man Phys i ol ogy II . . . . . . . . . . . . . . . . 3
(6) One of the fol low ing courses (3 cred its):

MMG 201 Fun da men tals of Mi cro bi ol ogy . . . . . . . . . . . . 3
MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . 3

b. All of the fol low ing Bio med i cal Lab o ra tory Diagnostics courses: . 53
BLD 204 Mech a nisms of Dis ease . . . . . . . . . . . . . . . . . . . . . 3
BLD 213 Ap pli ca tion of Clin i cal Lab o ra tory Prin ci ples . . . . . . 2
BLD 220 Pre par ing for a Health Pro fes sions Ca reer . . . . . . . 1
BLD 324 Fun da men tals of He ma tol ogy, Hemostasis 

and Uri nal y sis . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 324L In tro duc tory Lab o ra tory in He ma tol ogy,

Hemostasis and Uri nal y sis . . . . . . . . . . . . . . . . . 1
BLD 416 Clin i cal Chem is try . . . . . . . . . . . . . . . . . . . . . . . . . 4
BLD 417 Qual ity Pro cesses in Di ag nos tic Lab o ra tory

Test ing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 424 Ad vanced He ma tol ogy, Hemostasis, and

Uri nal y sis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 424L Ad vanced Lab o ra tory in He ma tol ogy,

Hemostasis, and Uri nal y sis . . . . . . . . . . . . . . . . . 1
BLD 430 Mo lec u lar Lab o ra tory Di ag nos tics . . . . . . . . . . . . . . 2
BLD 433 Clin i cal Im mu nol ogy and Immunohematology

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

BLD 434 Clin i cal Im mu nol ogy . . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 435 Trans fu sion and Trans plan ta tion Med i cine . . . . . . . 3
BLD 442 Ed u ca tion and Man age ment in the Clin i cal

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 450 Eukaryotic Patho gens . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 455 In te grat ing Clin i cal Lab o ra tory Sci ence

Dis ci pline (W) . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 471 Ad vanced Clin i cal Chem is try Lab o ra tory . . . . . . . . 3
BLD 472 Ad vanced Clin i cal Chem is try. . . . . . . . . . . . . . . . . .

1
BLD 473 Ad vanced Clin i cal He ma tol ogy and Body

Flu ids Lab o ra tory. . . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 474 Ad vanced Clin i cal He ma tol ogy and Body Flu ids. . . 1
BLD 475 Ad vanced Clin i cal Im mu nol ogy and

Immunohematology Lab o ra tory . . . . . . . . . . . . . . 2
BLD 476 Ad vanced Clin i cal Im mu nol ogy and 

Immunohematology . . . . . . . . . . . . . . . . . . . . . . . 1
BLD 477 Ad vanced Clin i cal Mi cro bi ol ogy Lab o ra tory . . . . . . 3
BLD 478 Ad vanced Clin i cal Mi cro bi ol ogy. . . . . . . . . . . . . . . . 1
BLD 498 Fo cused Prob lems in Clin i cal Lab o ra tory Science . 2
BLD 498L In fec tious Dis ease Di ag nos tic Lab o ra tory. . . . . . . . 1

Dur ing the clin i cal practicum, usu ally two se mes ters, the stu dent may be 
re quired to re lo cate and/or com mute to a clin i cal lab o ra tory in an af fil i -
ated clin i cal fa cil ity. 

DI AG NOS TIC MO LEC U LAR SCI ENCE

Di ag nos tic mo lec u lar sci ence is the al lied health pro fes sion
whose prac ti tio ners spe cial ize in per form ing med i cal lab o ra tory
tests on DNA and RNA. These tests are used to di ag nose and
mon i tor he red i tary con di tions and ac quired dis eases such as leu -
ke mia and in fec tious dis eases. The di ag nos tic mo lec u lar sci ence 
ma jor is a pro fes sional pro gram de signed to pre pare stu dents for
na tional cer tif i ca tion in di ag nos tic mo lec u lar sci ence qual i fy ing
them to work in med i cal lab o ra to ries per form ing mo lec u lar test -
ing. Grad u ates will also be pre pared for po si tions in re search and
in dus trial lab o ra to ries. The pro gram in cludes courses in math e -
mat ics and sta tis tics, mo lec u lar bi ol ogy, ge net ics, chem is try, bio -
chem is try, and clin i cal lab o ra tory sci ences and in cludes a
se mes ter-long practicum ex pe ri ence in clin i cal and other lab o ra -
to ries. The first phase of the pro gram is the pre-pro fes sional and
pre pa ra tory courses that in clude the uni ver sity and col lege re -
quire ments as well as pre req ui sites to the ma jor courses. The
sec ond phase is the on-cam pus pro fes sional (ma jor) courses.
The third phase is a clin i cal practicum in clin i cal and other lab o ra -
to ries.

Ad mis sion as a Ju nior 

En roll ment in the di ag nos tic mo lec u lar sci ence ma jor is lim ited. A
new class is ad mit ted at the ju nior level each cal en dar year. Ap pli -
ca tions for ad mis sion must be re ceived by De cem ber 1 in the year 
in which ad mis sion is sought.

To be con sid ered for ad mis sion, the ap pli cant must meet the
fol low ing min i mal cri te ria, in ad di tion to the Col lege of Nat u ral Sci -
ence re quire ments:
1. Have an over all grade-point av er age of 2.5.
2. Have com pleted a min i mum of 56 cred its which must in clude

the fol low ing courses:
a. Bio med i cal Lab o ra tory Diagnostics 213.
b. Chem is try 162, 251, and 252.
c. Math e mat ics 116 or equiv a lent.
d. Bi o log i cal Sci ence 161 and 171.

Ap pli ca tions for ad mis sion to the di ag nos tic mo lec u lar sci ence
ma jor are re viewed by a com mit tee of the fac ulty. Fac tors con sid -
ered by the ad mis sion com mit tee in the ap pli cant’s re view and
ad mis sion ac tion are (1) grade-point av er age in sci ence and
non-sci ence courses, (2) grade-point av er age for se lected pre -
clin i cal lab o ra tory sci ence courses, (3) di ag nos tic lab o ra tory ex -
po sure, (4) in ter view, and (5) writ ten com po si tions.
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To prog ress to the clin i cal phase of the cur ric u lum, stu dents must
earn a 2.0 or higher in Zo ol ogy 341, and Bio med i cal Lab o ra tory
Diagnostics 436 and 438.

A spe cific state ment of the pol i cies for the clin i cal phase is pro -
vided in the Stu dent Pol i cies for Di ag nos tic Mo lec u lar Sci ence
Stu dents. These pol i cies are pro vided to all stu dents upon ac cep -
tance to the ma jor, but may be ob tained ear lier from the Bio med i -
cal Lab o ra tory Di ag nos tics Pro gram, 322 N. Kedzie Hall.
Ad mit ted stu dents are re spon si ble for know ing and ad her ing to
these pro gram pol i cies.

Re quire ments for the Bach e lor of Sci ence De gree
in Di ag nos tic Mo lec u lar Sci ence
1. The Uni ver sity re quire ments for bach e lor’s de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Di ag nos tic Mo lec u lar Sci ence.

The Uni ver sity’s Tier II writ ing re quire ment for the Di ag nos tic Mo lec u lar Sci ence ma -
jor is met by com plet ing Bio med i cal Lab o ra tory Diagnostics 455. That course is ref er -
enced in item 3. b. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment. Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

The com ple tion of Sta tis tics 200 or 201 ref er enced in item 3. a. (4) may also sat isfy
the Uni ver sity math e mat ics re quire ment.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CRED ITS

a. Courses out side bio med i cal lab o ra tory diagnostics: . . . . . . . . . . .  46 or 47
(1) All of the fol low ing courses (33 cred its):

BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . . . . . 3
BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . . . . . 3
BS 161 Cell and Mo lec u lar Biology . . . . . . . . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . 1
CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . 3
PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . 3
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing courses (3 cred its):
MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . 3
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

(3) One of the fol low ing courses (4 cred its):
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . 4
PSL 310 Phys i ol ogy for Pre-Health Pro fes sion als . . . . . 4

(4) One of the fol low ing courses (3 or 4 cred its):
STT 200 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 3
STT 201 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 4
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

(5) One of the fol low ing courses (3 cred its):
STT 371 Sta tis ti cal Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . 3
STT 422 Sta tis tics II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 464 Sta tis tics for Bi ol o gists . . . . . . . . . . . . . . . . . . 3

b. All of the fol low ing bio med i cal lab o ra tory diagnostics courses: . . 29
BLD 204 Mech a nisms of Dis ease . . . . . . . . . . . . . . . . . . . . 3
BLD 213 Ap pli ca tion of Clin i cal Lab o ra tory Prin ci ples . . . . . 2
BLD 220 Pre par ing for a Health Pro fes sions Ca reer . . . . . . 1
BLD 414 Clin i cal Chem is try Anal y sis and Prac tice . . . . . . . 3
BLD 436 Prin ci ples of Di ag nos tic Mo lec u lar Sci ence . . . . . 2
BLD 437 Clin i cal Ap pli ca tions of Di ag nos tic

Mo lec u lar Sci ence . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 438 Mo lec u lar Di ag nos tic Lab o ra tory. . . . . . . . . . . . . . 2
BLD 442 Ed u ca tion and Man age ment in the Clin i cal

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 455 In te grat ing Clin i cal Lab o ra tory Sci ence

Dis ci pline (W) . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 482 Ad vanced Di ag nos tic Mo lec u lar Sci ence . . . . . . . 2
BLD 483 Mo lec u lar Di ag nos tic Ex pe ri ence in

Hematopathology and On col ogy . . . . . . . . . . . . 2
BLD 484 Mo lec u lar Di ag nos tic Ex pe ri ence in

In fec tious Dis ease . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 485 Mo lec u lar Di ag nos tic Ex pe ri ence in 

In her ited and Pre dic tive Ge net ics . . . . . . . . . . . 2
BLD 486 Mo lec u lar Di ag nos tic Ex pe ri ence in 

Geno typ ing and In di vid ual Iden ti fi ca tion . . . . . . 2
c. At least two of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . 5 to 7

BLD 324 Fun da men tals of He ma tol ogy, Hemostasis,
and Uri nal y sis . . . . . . . . . . . . . . . . . . . . . . . . . . 3

BLD 416 Clin i cal Chem is try . . . . . . . . . . . . . . . . . . . . . . . . . 4
BLD 424 Ad vanced He ma tol ogy, Hemostasis, and

Uri nal y sis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 434 Clin i cal Im mu nol ogy . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . . . . 3
MMG 431 Mi cro bial Ge net ics. . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 433 Mi cro bial Genomics. . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 445 Microbial Bio tech nol ogy (W) . . . . . . . . . . . . . . . . . 3
MMG 463 Med i cal Mi cro bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 450 Can cer Bi ol ogy (W) . . . . . . . . . . . . . . . . . . . . . . . . 3

GRAD U ATE STUDY

Three mas ter’s de gree pro grams are avail able. The Mas ter of
Arts de gree in Bio med i cal Lab o ra tory Sci ence pro gram for work -
ing pro fes sion als is avail able as a non-the sis op tion. The Mas ter
of Sci ence de gree in Clin i cal Lab o ra tory Science pro gram is a tra -
di tional sci ence-ori ented de gree with both the sis and non-the sis
op tions. The Mas ter of Sci ence in Bio med i cal Lab o ra tory Op er a -
tions program is a blend ing of busi ness man age ment with the sci -
ence needed to pre pare man ag ers for po si tions in reg u lated
re search, in dus try and med i cal set tings. All three mas ter’s de -
grees are avail able in an online for mat.

BIO MED I CAL LAB O RA TORY SCI ENCE

The Mas ter of Arts de gree in Bio med i cal Lab o ra tory Sci ence is
ad min is tered by the Bio med i cal Lab o ra tory Di ag nos tics Pro -
gram. The pro gram is de signed to en hance the stu dent’s knowl -
edge base and broaden their per spec tives across the
pro fes sion. In ad di tion to meet ing the re quire ments of the uni ver -
sity and of the Col lege of Nat u ral Sci ence, stu dents must meet all
re quire ments spec i fied be low.

Ad mis sion

Reg u lar ad mis sion to the Mas ter of Arts de gree in Bio med i cal
Lab o ra tory Sci ence re quires com ple tion of a bach e lor of sci ence
de gree, with a min i mum grade-point av er age of 3.0. Ap pli cants
must sub mit of fi cial tran scripts, three let ters of rec om men da tion,
a let ter of in tent or pur pose state ment, a brief re sume, and the
Gen eral GRE (Grad u ate Re cord Exam) score. The GRE exam
score can be waived in lieu of a pro fes sional cre den tial or a waiver 
re quest to the Bio med i cal Lab o ra tory Di ag nos tics Pro gram Ad -
mis sions Com mit tee. For ap pli cants in which Eng lish is not their
first lan guage, the Test of Eng lish as a For eign Lan guage
(TOEFL) must be taken. Scho las tic re cord, ex pe ri ence, per sonal
qual i fi ca tions and ca reer goals are taken into con sid er ation to de -
ter mine the ap pli cant’s ac cept abil ity.

Ap pli cants who fail to meet the cri te ria for reg u lar ad mis sion,
may ap ply for pro vi sional ad mis sion if they have dem on strated a
high prob a bil ity of suc cess and will be pro vided other op tions to
ob tain a post-bac ca lau re ate clin i cal lab o ra tory ed u ca tion.

Com plete in for ma tion re gard ing the ad mis sion pro cess can be
found at www.bld.msu.edu.

Re quire ments for the Mas ter of Arts De gree in 
Biomedical Lab o ra tory Sci ence

The pro gram is avail able on line and only un der Plan B (with out the sis). The stu dent
must com plete a to tal of 30 cred its from the fol low ing:

CRED ITS
1. All of the fol low ing courses (8 or 9 cred its):

BLD 801 Bio med i cal Lab o ra tory Di ag nos tics Sem i nar . . . . . . . . . 1
BLD 811 Fun da men tals of Sci en tific Re search . . . . . . . . . . . . . . . 1
BLD 821 Ad vanced Clin i cal Lab o ra tory Prac tice . . . . . . . . . . . . . . 1
BLD 890 Se lected Prob lems in Clin i cal Lab o ra tory Sci ence . . . . . 2 or 3
PHM 830 Ex per i men tal De sign and Anal y sis . . . . . . . . . . . . . . . . . 3

2. Com plete at least 16 cred its from the fol low ing courses:
BLD 815 Cell Bi ol ogy in Health and Dis ease I . . . . . . . . . . . . . . . . 2
BLD 816 Cell Bi ol ogy in Health and Dis ease II . . . . . . . . . . . . . . . 2
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BLD 830 Con cepts in Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . . . . . . 2
BLD 831 Clin i cal Ap pli ca tion of Mo lec u lar Bi ol ogy. . . . . . . . . . . . . 2
BLD 835 Hemostasis, Throm bo sis and Ef fec tive Re source

Man age ment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
BLD 836 Ad verse Trans fu sion Out comes: De tec tion, 

Mon i tor ing and Pre ven tion . . . . . . . . . . . . . . . . . . . . . 2
BLD 837 Trans fu sion Ser vice Op er a tions and Man age ment. . . . . 1
BLD 842 Man ag ing Bio med i cal Lab o ra tory Op er a tions . . . . . . . . . 2
BLD 844 Top ics in Bio med i cal Lab o ra tory Op er a tions . . . . . . . . . 1
BLD 846 De ci sion Pro cesses for Bio med i cal Lab o ra tory

Op er a tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BLD 850 Con cepts in Immunodiagnostics . . . . . . . . . . . . . . . . . . . 2
BLD 851 Clin i cal Ap pli ca tion of Immunodiagnostic Prin ci ples . . . . 2

3. Com plete 5 cred its of elec tives as ap proved by the guid ance com mit tee.
4. Suc cess fully com plete a cap stone pro ject.

CLIN I CAL LAB O RA TORY SCI ENCES

The grad u ate pro gram in clin i cal lab o ra tory sci ences leads to the
Mas ter of Sci ence de gree. The pro gram em pha sizes the
multidisciplinary na ture of the lab o ra tory sci ences, en cour ages
re search that crosses tra di tional lab o ra tory dis ci plines, and pro -
motes in no va tive think ing.

The cur ric u lum is cus tom ized to the stu dent's in ter ests and to
sup port ing the pro ject each student iden ti fies. Stu dents may con -
duct re search pro jects with both res i dent and ad junct fac ulty.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

Cer tif i ca tion as a med i cal tech nol o gist/clin i cal lab o ra tory sci en tist 
is pre ferred, but not re quired, for ad mis sion to the mas ter's de -
gree pro gram in clin i cal lab o ra tory sci ences.

For ad di tional in for ma tion on ad mis sion, con tact the Grad u ate
Pro gram Di rec tor, North Kedzie Hall, 354 Farm Lane, Room 322,
Mich i gan State Uni ver sity, East Lan sing, Mich i gan  48824–1031.

Re quire ments for the Mas ter of Sci ence De gree
in Clin i cal Lab o ra tory Sci ences

A to tal of 30 cred its is re quired for the de gree un der ei ther Plan A (with the sis) or Plan 
B (with out the sis).  The stu dent's pro gram of study must be ap proved by the stu -
dent's ac a demic ad vi sor.

CRED ITS
Re quire ments for Both Plan A and Plan B:
1. Both of the fol low ing courses:

BLD 801 Med i cal Tech nol ogy Sem i nar . . . . . . . . . . . . . . . . . . . . . 2
BLD 810 Re search Plan ning in the Clin i cal

Lab o ra tory Sci ences. . . . . . . . . . . . . . . . . . . . . . . . . . 2
2. At least 4 cred its of 800-level Bio med i cal Lab o ra tory Di ag nos tics 

courses ap proved by the stu dent's ac a demic ad vi sor.
3. One course in bio chem is try or cell biology.
4. One 400-level or above course in statistics
5. Not more than 9 cred its in 400–level courses.
Ad di tional Re quire ments for Plan A:

BLD 899 Mas ter's The sis Re search. . . . . . . . . . . . . . . . . . . . . . . . 7
Ad di tional Re quire ments for Plan B:

BLD 890 Se lected Prob lems in Clin i cal Lab o ra tory Sci ence . . . . . 3

BIO MED I CAL LAB O RA TORY OP ER A TIONS

Mas ter of Sci ence

The mas ter’s de gree pro gram in bio med i cal lab o ra tory op er a -
tions is de signed for in di vid u als with pre vi ous clin i cal lab o ra tory
ex pe ri ence who seek ca reer ad vance ment as man ag ers, ad min -
is tra tors, re search ers, en tre pre neurs and policymakers in the
field. The core of this pro gram re sides in three ma jor com po nents: 
sci ence, man age ment and prac tice. The sci ence com po nent fo -
cuses on post-bac ca lau re ate courses planned to de velop a high
level of com pe tence within the stu dent’s cho sen bio med i cal lab o -
ra tory dis ci pline. The man age ment com po nent pro vides a solid
foun da tion in gen eral busi ness in clud ing re source man age ment,

com mu ni ca tion skills, or ga ni za tional struc tures, de ci sion mak ing, 
and es sen tial as pects of work ing in a reg u lated in dus try.  The de -
gree is in tended to ex pose individuals to real-life problems with an 
expectation of generating positive, realistic solutions. 

In ad di tion to meet ing the re quire ments of the uni ver sity and
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

Reg u lar ad mis sion to the Mas ter of Sci ence de gree in Bio med i cal 
Lab o ra tory Op er a tions re quires com ple tion of a bach e lor of sci -
ence de gree, with a min i mum grade-point av er age of 3.0, in a
field of study di rectly re lated to the fo cus of this pro gram and a
min i mum of two years’ ex pe ri ence in a clin i cal lab o ra tory set ting.
Ap pli cants with cer tif i ca tion in a clin i cal lab o ra tory pro fes sion may 
ap ply their clin i cal ed u ca tion or in tern ship ex pe ri ence to wards the 
two-year ex pe ri ence re quire ment. Scho las tic re cord, ex pe ri ence, 
per sonal qual i fi ca tions and ca reer goals are taken into con sid er -
ation to de ter mine the ap pli cant’s ac cept abil ity.

Ap pli cants who fail to meet the cri te ria for reg u lar ad mis sion,
may ap ply for pro vi sional ad mis sion if they have dem on strated a
high prob a bil ity of suc cess. The de ci sion re gard ing con ver sion to
reg u lar sta tus will be made af ter com ple tion of 9 credit hours of
sci ence-based courses. Stu dents who are ad mit ted pro vi sion ally
will be re quired to com plete 9 cred its in pre scribed sci ence
courses with a 3.0 grade-point av er age. These col lat eral courses
will not count to ward the de gree.

Re quire ments for the Mas ter of Sci ence De gree in
Bio med i cal Lab o ra tory Op er a tions

The stu dent must com plete 31 cred its un der Plan B (with out the sis). The spe cific
pro gram of study, in clud ing an in tern ship in col lab o ra tion with an in dus trial part ner,
and com pe tence in sta tis tics must be ap proved by the stu dent’s guid ance com mit -
tee. The fi nal oral ex am i na tion, which cov ers both course work and re search, is ad -
min is tered by the stu dent’s guid ance com mit tee.

CRED ITS
1. The fol low ing courses (6 cred its):

BLD 801 Bio med i cal Lab o ra tory Di ag nos tics Seminar . . . . . . . . . 1
BLD 842 Man ag ing Bio med i cal Lab o ra tory Op er a tions . . . . . . . . . 2
BLD 844 Top ics in Bio med i cal Lab o ra tory Op er a tions . . . . . . . . . 1
BLD 846 De ci sion Pro cesses for Bio med i cal Lab o ra tory

Op er a tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
2. Com plete a min i mum of 5 cred its in courses with a busi ness or man age -

ment fo cus.
3. Com plete a min i mum of 17 cred its in courses with a sci ence fo cus.
4. Com plete a min i mum of 3 cred its of BLD 895 Pro jects in Bio med i cal

Lab o ra tory Op er a tions. The pro ject will be de ter mined in con sul ta tion
with the stu dent's guid ance committee.

5. Pass a fi nal oral ex am i na tion.

DE PART MENT of
CHEM IS TRY

Rob ert E. Maleczka Jr., Chair per son

Chem is try is the sci ence con cerned with the prop er ties, com po si -
tion, struc ture, and re ac tiv ity of mat ter.  Syn the sis of new or ganic
and in or ganic com pounds and ma te ri als is cen tral to chem is try
and is com ple mented by ef forts to de velop an a lyt i cal meth ods
and in stru men ta tion needed to iden tify and char ac ter ize these
sub stances. Stud ies of re ac tion rates, ther mo dy nam ics, and mo -
lec u lar struc ture con trib ute to a deeper un der stand ing of chem i -
cal trans for ma tions, pro vid ing a ba sis for op ti mi za tion of known
re ac tions and dis cov ery of new re ac tions. The work of chem ists is 
not lim ited to lab o ra tory ex per i ments. Com pu ta tional ap proaches 
are in creas ingly im por tant tools in un der stand ing mo lec u lar
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struc ture and re ac tiv ity, de sign ing new ma te ri als, and dis cov er ing 
new drugs. The mo lec u lar-level un der stand ing pro vided by
chem is try plays an im por tant role in in ter dis ci plin ary re search to
solve com plex prob lems in med i cine, en ergy cap ture and stor -
age, ad vanced ma te ri als, and en vi ron men tal sci ence.  Chem ists
find em ploy ment in ed u ca tion, gov ern ment, and di verse in dus -
tries in clud ing but not lim ited to pharmaceuticals, agrichemicals,
con sumer prod ucts, polymers, elec tron ics, food, and
biotechnology. Study of chemistry at the undergraduate and
graduate level also provides an excellent foundation for
post-graduate study in medicine, public policy and patent law. 

UN DER GRAD U ATE PRO GRAMS

CHEM IS TRY

Bach e lor of Sci ence 

The de gree Bach e lor of Sci ence with a ma jor in chem is try is de -
signed to pro vide a thor ough foun da tion in the var i ous fields of
chem is try and the re lated sci ences, as well as a proper ed u ca -
tional bal ance in the lib eral arts. The pro gram is in tended for stu -
dents plan ning ca reers in the chem i cal in dus tries or in
gov ern men tal lab o ra to ries and for those plan ning grad u ate study
in chem is try. The Bach e lor of Sci ence de gree pro gram in chem is -
try has been ac cred ited by the Amer i can Chem i cal So ci ety.

The com ple tion of one or more se mes ters of in de pend ent re -
search (Chem is try 400H or 420) is strongly rec om mended for stu -
dents in this pro gram.

A de tailed de scrip tion of this pro gram may be ob tained from the 
de part ment. 

Re quire ments for the Bach e lor of Sci ence De gree
in Chem is try
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Chem is try.

The Uni ver sity's Tier II writ ing re quire ment for the Chem is try ma jor is met by com -
plet ing Chem is try 395, 415, 435, and 495. Those courses are ref er enced in items 3. b.
(3) and 3. b. (4) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. The fol low ing courses out side the De part ment of Chem is try:. . . . 29 to 36
(1) One of the fol low ing courses (3 to 5 cred its):

BS 161 Cell and Mo lec u lar Biology . . . . . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . 3
BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . . . . . 3
BS 182H Hon ors Organismal and Pop u la tion Bi ol ogy . . 3
ENT 205 Pests, So ci ety and En vi ron ment . . . . . . . . . . . 3
LB 144 Bi ol ogy I: Organismal Bi ol ogy . . . . . . . . . . . . . 4
LB 145 Bi ol ogy II: Cel lu lar and Mo lec u lar Bi ol ogy . . . . 5
MMG 201 Fun da men tals of Mi cro bi ol ogy . . . . . . . . . . . . 3
PLB 105 Plant Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . 4
ZOL 141 In tro duc tory Hu man Ge net ics . . . . . . . . . . . . . 3

(2) One of the fol low ing courses (3 or 4 cred its):
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . 3

(3) One of the fol low ing courses (4 cred its):
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . 4

(4) One of the fol low ing courses (4 cred its):

LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . 4

(5) One of the fol low ing courses (3 cred its):
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . 3
MTH 255H Hon ors Dif fer en tial Equations . . . . . . . . . . . . . 3
MTH 340 Or di nary Dif fer en tial Equa tions I . . . . . . . . . . . 3
MTH 347H Hon ors Or di nary Dif fer en tial Equa tions. . . . . . 3

(6) One of the fol low ing groups of courses (8 or 10 cred its):
(a) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4

PHY 184 Phys ics for Sci en tists and En gi neers II . . 4
PHY 191 Phys ics Lab o ra tory for Sci en tists I . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists II . . . . . 1

(b) PHY 191 Phys ics Lab o ra tory for Sci en tists I . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists II . . . . . 1
PHY 193H Hon ors Phys ics I – Me chan ics . . . . . . . . 4
PHY 294H Hon ors Phys ics II – Elec tro mag ne tism . . 4

(c) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . 4

(7) One of the fol low ing, ei ther (a) or (b) (4 or 6 cred its):
(a) BMB 401 Com pre hen sive Bio chem is try . . . . . . . . . 4
(b) BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . 3

BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . 3
b. The fol low ing courses in the De part ment of Chem is try: . . . . . . . . 45 or 46

(1) One of the fol low ing pairs of courses (7 or 8 cred its):
(a) CEM 151 Gen eral and De scrip tive Chem is try. . . . . 4

CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
(b) CEM 181H Honors Chem is try I . . . . . . . . . . . . . . . . . 4

CEM 182H Honors Chem is try II. . . . . . . . . . . . . . . . . 4
(c) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4

LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . 3
(2) One of the fol low ing groups of courses (5 cred its):

(a) CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . 1
CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . 3

(b) CEM 185H Honors Chem is try Lab o ra tory I . . . . . . . . 2
CEM 262 Quan ti ta tive Analysis. . . . . . . . . . . . . . . . 3

(c) CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . 3
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1
LB 172L Prin ci ples of Chem is try II - Re ac tiv ity

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . 1
(3) All of the fol low ing courses (30 cred its):

CEM 351 Or ganic Chem is try I. . . . . . . . . . . . . . . . . . . . . 3
CEM 352 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . 3
CEM 355 Or ganic Lab o ra tory I . . . . . . . . . . . . . . . . . . . . 2
CEM 356 Or ganic Lab o ra tory II. . . . . . . . . . . . . . . . . . . . 2
CEM 395 An a lyt i cal/Phys i cal Chem is try Lab o ra tory . . . . 2
CEM 411 Ad vanced In or ganic Chem is try . . . . . . . . . . . . 4
CEM 434 Ad vanced An a lyt i cal Chem is try. . . . . . . . . . . . 3
CEM 435 An a lyt i cal Chem is try Lab o ra tory . . . . . . . . . . . 3
CEM 483 Quan tum Chem is try . . . . . . . . . . . . . . . . . . . . 3
CEM 484 Mo lec u lar Ther mo dy nam ics . . . . . . . . . . . . . . 3
CEM 495 Mo lec u lar Spec tros copy . . . . . . . . . . . . . . . . . 2

(4) The fol low ing cap stone course (3 cred its):
CEM 415 Ad vanced Syn the sis Lab o ra tory . . . . . . . . . . . 3

Bach e lor of Arts

Many oc cu pa tions re quire a mod er ate train ing in chem is try com -
bined with train ing in one or more other ar eas. Ac cord ingly, the
Bach e lor of Arts de gree is in tended for the stu dents de sir ing a
lesser de gree of spe cial iza tion than re quired for the Bach e lor of
Sci ence de gree. Stu dents who de sire chem is try as a ma jor in the
pro grams of premedicine, predentistry and prelaw, or as train ing
for many pro fes sional or in dus trial po si tions, may elect this pro -
gram. Am ple op por tu nity in the choice of elec tives is pro vided for
stu dents who are plan ning to ob tain po si tions such as the fol low -
ing: tech ni cal sec re tar ies, tech ni cal li brar i ans, tech ni cal sales
per son nel, chem i cal pat ent law yers, and crim i nol o gists. Ad di -
tional col lat eral work may be nec es sary if this pro gram is pre -
sented for ad mis sion to a school of grad u ate stud ies. A more
de tailed state ment may be ob tained from the De part ment of
Chem is try. 

Re quire ments for the Bach e lor of Arts De gree in
Chem is try
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Arts de gree in Chem is try.

The Uni ver sity's Tier II writ ing re quire ment for the Chem is try ma jor is met by com -
plet ing Chem is try 333 and 425.  Those courses are ref er enced in item 3. b. (5) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
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tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Arts de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CREDITS
a. The fol low ing courses out side the De part ment of Chem is try:. . . . 22 to 27

(1) One of the fol low ing courses (3 to 5 cred its):
BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . 3
BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . . . . . 3
BS 182H Hon ors Organismal and Pop u la tion Bi ol ogy . . 3
ENT 205 Pests, So ci ety and En vi ron ment . . . . . . . . . . . 3
LB 144 Bi ol ogy I: Organismal Bi ol ogy . . . . . . . . . . . . . 4
LB 145 Bi ol ogy II: Cel lu lar and Mo lec u lar Bi ol ogy . . . . 5
MMG 201 Fun da men tals to Mi cro bi ol ogy . . . . . . . . . . . . 3
PLB 105 Plant Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . 4
ZOL 141 In tro duc tory Hu man Ge net ics . . . . . . . . . . . . . 3

(2) One of the fol low ing courses (3 or 4 cred its):
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . 3

(3) One of the fol low ing courses (4 cred its):
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . 4

(4) One of the fol low ing groups of courses (8 or 10 cred its):
(a) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . 3

PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . 1

(b) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . 4
PHY 191 Phys ics Lab o ra tory for Sci en tists I . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists II . . . . . 1

(c) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . 4

(5) The fol low ing course (4 cred its):
BMB 401 Com pre hen sive Bio chem is try . . . . . . . . . . . . . 4

b. The fol low ing courses in the De part ment of Chem is try: . . . . . . . . 36 or 37
(1) One of the fol low ing pairs of courses (7 or 8 cred its):

(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4
CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3

(b) CEM 151 Gen eral and De scrip tive Chem is try. . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3

(c) CEM 181H Honors Chem is try I . . . . . . . . . . . . . . . . . 4
CEM 182H Honors Chem is try II. . . . . . . . . . . . . . . . . 4

(d) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . 3

(2) One of the fol low ing groups of courses (5 cred its):
(a) CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1

CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . 1
CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . 3

(b) CEM 185H Honors Chem is try Lab o ra tory I . . . . . . . . 2
CEM 262 Quan ti ta tive Analysis. . . . . . . . . . . . . . . . 3

(c) CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . 3
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1
LB 172L Prin ci ples of Chem is try II - Re ac tiv ity

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . 1
(3) One of the fol low ing pairs of courses (6 cred its):

(a) CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3

(b) CEM 351 Or ganic Chem is try I. . . . . . . . . . . . . . . . . 3
CEM 352 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3

(4) One of the fol low ing courses (2 cred its):
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . . . . . 2
CEM 355 Or ganic Chem is try Lab o ra tory I . . . . . . . . . . . 2

(5) All of the fol low ing courses (13 cred its):
CEM 333 In stru men tal Meth ods and Ap pli ca tions . . . . . 3
CEM 383 In tro duc tory Phys i cal Chem is try I . . . . . . . . . . 3
CEM 384 In tro duc tory Phys i cal Chem is try II. . . . . . . . . . 3
CEM 425 Chem is try Com mu ni ca tion and Pro fes sional

De vel op ment (W) . . . . . . . . . . . . . . . . . . . . 3
CEM 444 Chem i cal Safety . . . . . . . . . . . . . . . . . . . . . . . 1

(6) The fol low ing cap stone course (3 cred its):
CEM 311 In or ganic Chem is try . . . . . . . . . . . . . . . . . . . . 3

CHEM I CAL PHYS ICS

Bach e lor of Sci ence

The ma jor in Chem i cal Phys ics pro vides a strong foun da tion in
chem is try, phys ics and math e mat ics for those stu dents who have
a pro fes sional in ter est in the ar eas of over lap be tween chem is try
and phys ics. It is par tic u larly suit able for stu dents plan ning to pur -
sue a grad u ate de gree in the area of chem i cal phys ics or phys i cal
chemistry.

A de tailed de scrip tion of this pro gram may be ob tained from the 
De part ment of Chem is try. 

Re quire ments for the Bach e lor of Sci ence De gree
in Chem i cal Phys ics
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Chem i cal Phys ics.

The Uni ver sity's Tier II writ ing re quire ment for the Chem i cal Phys ics ma jor is met by
com plet ing two en roll ments of Chem is try 499.  That course is ref er enced in item 3. b.
(6) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:

CREDITS
a. The fol low ing courses out side the De part ment of Chem is try:. . . . 47 to 56

(1) One of the fol low ing courses (3 to 5 cred its):
BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . 3
BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . . . . . 3
BS 182H Hon ors Organismal and Pop u la tion Bi ol ogy . . 3
ENT 205 Pests, So ci ety and En vi ron ment . . . . . . . . . . . 3
LB 144 Bi ol ogy I: Organismal Bi ol ogy . . . . . . . . . . . . . 4
LB 145 Bi ol ogy II: Cel lu lar and Mo lec u lar Bi ol ogy . . . . 5
MMG 201 Fun da men tals of Mi cro bi ol ogy . . . . . . . . . . . . 3
PLB 105 Plant Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . 4
ZOL 141 In tro duc tory Hu man Ge net ics . . . . . . . . . . . . . 3

(2) One of the fol low ing courses (3 or 4 cred its):
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . 3

(3) One of the fol low ing courses (4 cred its):
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . 4

(4) One of the fol low ing courses (4 cred its):
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . 4

(5) One of the fol low ing courses (3 cred its):
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . 3
MTH 255H Hon ors Dif fer en tial Equa tions . . . . . . . . . . . . . 3
MTH 340 Or di nary Dif fer en tial Equa tions I . . . . . . . . . . . 3
MTH 347H Hon ors Or di nary Dif fer en tial Equa tions. . . . . . 3

(6) One of the fol low ing sets of courses (4 to 7 cred its):
(a) MTH 299 Tran si tions. . . . . . . . . . . . . . . . . . . . . . . . 4

MTH 309 Lin ear Al ge bra I . . . . . . . . . . . . . . . . . . . . 3
(b) MTH 299 Tran si tions. . . . . . . . . . . . . . . . . . . . . . . . 4

MTH 314 Ma trix Al ge bra with Ap pli ca tions . . . . . . . 3
(c) MTH 317H Hon ors Lin ear Al ge bra . . . . . . . . . . . . . . 4

(7) One of the fol low ing courses (3 cred its):
MTH 310 Ab stract Al ge bra I and Num ber The ory. . . . . . 3
MTH 320 Anal y sis I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 415 Ap plied Lin ear Al ge bra . . . . . . . . . . . . . . . . . . 3
MTH 418H Hon ors Al ge bra I . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 428H Hon ors Com plex Anal y sis . . . . . . . . . . . . . . . . 3
MTH 441 Or di nary Dif fer en tial Equa tions II . . . . . . . . . . 3
MTH 442 Par tial Dif fer en tial Equa tions. . . . . . . . . . . . . . 3
MTH 443 Bound ary Value Prob lems for En gi neers . . . . 3
MTH 451 Nu mer i cal Anal y sis I . . . . . . . . . . . . . . . . . . . . 3

(8) One of the fol low ing groups of courses (8 or 10 cred its):
(a) PHY 183 Phys ics for Sci en tists and

En gi neers I . . . . . . . . . . . . . . . . . . . . . 4
PHY 184 Phys ics for Sci en tists and

En gi neers II . . . . . . . . . . . . . . . . . . . . . 4
PHY 191 Phys ics Lab o ra tory for Sci en tists I . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists II . . . . . 1

(b) PHY 191 Phys ics Lab o ra tory for Sci en tists I . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists II . . . . . 1
PHY 193H Hon ors Phys ics I–Me chan ics . . . . . . . . . 3
PHY 294H Hon ors Phys ics II–Elec tro mag ne tism . . . 3

(c) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . 4

(9) All of the fol low ing courses (12 cred its):
PHY 215 Ther mo dy nam ics and Mod ern Phys ics . . . . . . 3
PHY 321 Clas si cal Me chan ics I . . . . . . . . . . . . . . . . . . . 3
PHY 471 Quan tum Phys ics I . . . . . . . . . . . . . . . . . . . . . 3
PHY 481 Elec tric ity and Mag ne tism I . . . . . . . . . . . . . . . 3

(10) One of the fol low ing courses (3 or 4 cred its):
PHY 410 Ther mal and Sta tis ti cal Phys ics . . . . . . . . . . . 3
PHY 415 Meth ods of The o ret i cal Phys ics . . . . . . . . . . . 4
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PHY 422 Clas si cal Me chan ics II. . . . . . . . . . . . . . . . . . . 3
PHY 431 Op tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PHY 472 Quan tum Phys ics II . . . . . . . . . . . . . . . . . . . . . 3
PHY 480 Com pu ta tional Phys ics . . . . . . . . . . . . . . . . . . 3
PHY 482 Elec tric ity and Mag ne tism II . . . . . . . . . . . . . . 3

PHY 491 Atomic, Mo lec u lar and Con densed Mat ter
Phys ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

PHY 492 Nu clear and El e men tary Par ti cle Phys ics . . . . 3
b. The fol low ing courses in the De part ment of Chem is try: . . . . . . . . 28 to 30

(1) One of the fol low ing pairs of courses (7 or 8 cred its):
(a) CEM 151 Gen eral and De scrip tive Chem is try. . . . . 4

CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
(b) CEM 181H Honors Chem is try I . . . . . . . . . . . . . . . . . 4

CEM 182H Honors Chem is try II. . . . . . . . . . . . . . . . . 4
(c) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4

LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . 3
(2) One of the fol low ing groups of courses (5 cred its):

(a) CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . 1
CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . 3

(b) CEM 185H Honors Chem is try Lab o ra tory I . . . . . . . . 2
CEM 262 Quan ti ta tive Analysis. . . . . . . . . . . . . . . . 3

(c) CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . 3
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1
LB 172L Prin ci ples of Chem is try II - Re ac tiv ity

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . 1
(3) One of the fol low ing pairs of courses (6 cred its):

(a) CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3

(b) CEM 351 Or ganic Chem is try I. . . . . . . . . . . . . . . . . 3
CEM 352 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3

(4) One of the fol low ing courses (2 or 3 cred its):
CEM 333 In stru men tal Meth ods and Applications . . . . . 3
CEM 395 An a lyt i cal/Phys i cal Lab o ra tory . . . . . . . . . . . . 2
CEM 495 Mo lec u lar Spec tros copy . . . . . . . . . . . . . . . . . 2

(5) Both of the fol low ing courses (6 cred its):
CEM 483 Quan tum Chem is try . . . . . . . . . . . . . . . . . . . . 3
CEM 484 Mo lec u lar Ther mo dy nam ics . . . . . . . . . . . . . . 3

(6) The fol low ing cap stone course (2 cred its):
CEM 499 Chem i cal Phys ics Sem i nar . . . . . . . . . . . . . . . 2
The com ple tion of Chem is try 499 ful fills the de part ment's
cap stone course re quire ment. Two en roll ments in Chem is try 
499 are re quired, 1 credit per en roll ment.

COM PU TA TIONAL CHEM IS TRY

Bach e lor of Sci ence

The Bach e lor of Sci ence de gree pro gram with a ma jor in com pu -
ta tional chem is try is de signed to pro vide a thor ough foun da tion in
the var i ous fields of chem is try and the re lated sci ences, as well as 
a proper ed u ca tional bal ance in the lib eral arts.  In ad di tion, it pro -
vides a means for chem is try ma jors with an in ter est in the ap pli ca -
tion of com put ers and com put ing in chem is try to ob tain ex per tise
in com puter fun da men tals.  The pro gram is for stu dents plan ning
ca reers in the chem i cal in dus tries or in gov ern men tal lab o ra to ries 
and for those plan ning grad u ate study in chem is try.

Re quire ments for the Bach e lor of Sci ence De gree in
Com pu ta tional Chem is try
1. The Uni ver sity re quire ments for bach e lor’s de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Com pu ta tional Chem is try.

The Uni ver sity’s Tier II writ ing re quire ment for the Com pu ta tional Chem is try ma jor is
met by com plet ing Chem is try 355, 395, 435, and 481.  Those courses are ref er enced in 
items 3. b. (3) and 3. b. (4) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. The fol low ing courses out side the De part ment of Chem is try:. . . . 49 or 50
(1) One of the fol low ing courses (3 or 4 cred its):

BS 110 Or gan isms and Pop u la tions . . . . . . . . . . . . . . 4
BS 111 Cells and Mol e cules . . . . . . . . . . . . . . . . . . . . 3
ENT 205 Pests, So ci ety and En vi ron ment . . . . . . . . . . . 3
MMG 205 Allied Health Mi cro bi ol ogy. . . . . . . . . . . . . . . . 3
PLB 105 Plant Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . 4
ZOL 141 In tro duc tory Hu man Ge net ics . . . . . . . . . . . . . 3

(2) All of the fol low ing courses (46 cred its):
CSE 231 In tro duc tion to Pro gramming I . . . . . . . . . . . . . 4
CSE 232 In tro duc tion to Pro gramming II . . . . . . . . . . . . 4
CSE 260 Dis crete Struc tures in Com puter Sci ence . . . . 4
CSE 320 Com puter Or ga ni za tion and As sem bly

Lan guage Pro gramming . . . . . . . . . . . . . . . 4
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . 3
MTH 314 Ma trix Al ge bra with Ap pli ca tions . . . . . . . . . . . 3
MTH 451 Nu mer i cal Anal y sis I . . . . . . . . . . . . . . . . . . . . 3
PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . 4
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . . . . . 1

b. The fol low ing courses in the De part ment of Chem is try: . . . . . . . . 46 or 47
(1) One of the fol low ing pairs of courses (7 or 8 cred its):

(a) CEM 151 Gen eral and De scrip tive Chem is try. . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3

(b) CEM 181H Honors Chem is try I . . . . . . . . . . . . . . . . . 4
CEM 182H Honors Chem is try II. . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing pairs of courses (4 cred its):
(a) CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . 1

CEM 262 Quan ti ta tive Anal y sis. . . . . . . . . . . . . . . . 3
(b) CEM 185H Honors Chem is try Lab o ra tory I . . . . . . . . 2

CEM 186H Honors Chem is try Lab o ra tory II . . . . . . . 2
(3) All of the fol low ing courses (32 cred its):

CEM 351 Or ganic Chem is try I. . . . . . . . . . . . . . . . . . . . . 3
CEM 352 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . 3
CEM 355 Or ganic Lab o ra tory I . . . . . . . . . . . . . . . . . . . . 2
CEM 391 Mo lec u lar Ther mo dy nam ics . . . . . . . . . . . . . . 3
CEM 392 Quan tum Chem is try . . . . . . . . . . . . . . . . . . . . 3
CEM 395 An a lyt i cal/Phys i cal Lab o ra tory . . . . . . . . . . . . 2
CEM 411 In or ganic Chem is try . . . . . . . . . . . . . . . . . . . . 4
CEM 415 Ad vanced Syn the sis Lab o ra tory . . . . . . . . . . . 3
CEM 434 Ad vanced An a lyt i cal Chem is try. . . . . . . . . . . . 3
CEM 435 An a lyt i cal Chem is try Lab o ra tory . . . . . . . . . . . 2
CEM 495 Mo lec u lar Spec tros copy . . . . . . . . . . . . . . . . . 2

(4) The fol low ing cap stone course (3 cred its):
CEM 481 Sem i nar in Com pu ta tional Chem is try . . . . . . . 3

TEACHER CER TIF I CA TION OP TIONS

The chem is try dis ci plin ary ma jors lead ing to the Bach e lor of Arts
and Bach e lor of Sci ence de grees are avail able for teacher cer tif i -
ca tion.

A chem is try dis ci plin ary mi nor is also avail able for teacher cer -
tif i ca tion.

Stu dents who elect a chem is try dis ci plin ary ma jor or the chem -
is try dis ci plin ary mi nor must con tact the De part ment of Chem is -
try.

For ad di tional in for ma tion, re fer to the state ment on TEACHER 
CER TIF I CA TION in the De part ment of Teacher Ed u ca tion sec -
tion of this cat a log.

GRAD U ATE STUDY

The De part ment of Chem is try of fers the grad u ate de gree pro -
grams that are listed be low: 

Mas ter of Sci ence
Chem is try

Doc tor of Phi los o phy
Chem i cal Phys ics
Chem is try
Chem is try—En vi ron men tal Tox i col ogy

De scrip tions of the de gree pro grams, or ga nized by fields of
study in al pha bet i cal or der, are pre sented be low.
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CHEM I CAL PHYSICS

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the uni ver sity and of the 
Col lege of Nat u ral Sci ence, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion

Only those per sons who are en rolled in a Doc tor of Phi los o phy de -
gree pro gram in the De part ment of Chem is try or the De part ment
of Phys ics and As tron omy at Mich i gan State Uni ver sity may pe ti -
tion the Com mit tee on Chem i cal Phys ics for ad mis sion to the doc -
toral pro gram in chem i cal phys ics.

Re quire ments for the Doc tor of Phi los o phy De gree
in Chem i cal Phys ics

The stu dent must:
1. Pass doc toral com pre hen sive ex am i na tions of the cu mu la -

tive type.  De tails about these ex am i na tions may be ob tained
from the de part ment.

2. Com plete at least 6 cred its in 800–900 level Chem is try
courses.

3. Com plete at least 6 cred its in 800–900 level Phys ics and As -
tron omy courses.

4. Pass an oral ex am i na tion on the pro posed re search.

CHEM IS TRY

Mas ter of Sci ence 

For the Mas ter of Sci ence pro gram in chem is try, the ar eas of
study are an a lyt i cal, in or ganic, or ganic, and phys i cal.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low. 

Ad mis sion 

The stu dent must have a bach e lor's de gree and an ac cept able
grade–point av er age, and must have had in an un der grad u ate
pro gram one year each of gen eral, an a lyt i cal, or ganic, and phys i -
cal chem is try, one year of phys ics, and one year of cal cu lus. De fi -
ciencies in the un der grad u ate pro gram, such as de fi cien cies in
cal cu lus or in for eign lan guage, must be re moved be fore the de -
gree will be rec om mended. 

Re quire ments for the Mas ter of Sci ence De gree
in Chem is try

A to tal of 30 cred its are re quired for the pro gram un der ei ther Plan
A (with the sis) or Plan B (with out the sis).  Most stu dents earn the
de gree un der Plan A.  For Plan A, stu dents are re quired to com -
plete 8 cred its of mas ter's the sis re search and may be per mit ted
to com plete up to 15 cred its of mas ter's the sis re search; ap prox i -
mately two–thirds of the re main ing cred its are in the ma jor area
and the bal ance is in other ar eas.

All en ter ing grad u ate stu dents must take an ori en ta tion ex am i -
na tion in each of the four ma jor ar eas of chem is try and must ul ti -
mately achieve at the doc toral qual i fy ing level in one area (for
stu dents on Plan A, that area must be the one in which the re -
search is to be per formed), and at the min i mum pro fi ciency level
es tab lished by the de part ment in the other three ar eas.

The pro gram is planned by the stu dent and the ma jor pro fes sor
in ac cor dance with the stu dent's de sire for earn ing only the mas -
ter's de gree or con tin u ing on to the doc tor ate. 

Doc tor of Phi los o phy 

Pro grams for the Doc tor of Phi los o phy de gree, based on a broad
and thor ough un der grad u ate pro gram, em pha size study and
orig i nal re search in one of the fol low ing ar eas: an a lyt i cal, in or -
ganic, or ganic, or phys i cal chem is try, or chem i cal phys ics. Nu -
mer ous cross–dis ci plin ary re search op por tu ni ties in volv ing, for
ex am ple, bio chem is try or the cy clo tron lab o ra tory, are also avail -
able.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion 

Stu dents hold ing bach e lor's de grees, or mas ter's de grees or the
equiv a lent, may be ad mit ted for study at the doc toral level on ei -
ther a pro vi sional or reg u lar ba sis. Ap pli cants are ex pected to
have had in their un der grad u ate pro grams one year each of gen -
eral, an a lyt i cal, or ganic, and phys i cal chem is try, one year of phys -
ics, and one year of cal cu lus or their equiv a lents. De fi ciencies in
the un der grad u ate pro gram must be re moved. Ad mis sion to the
doc toral pro gram is de pend ent on hav ing a 3.00 or better
grade–point av er age and upon sat is fac tory per for mance on the
qual i fi ca tion ex am i na tions given in the ar eas of an a lyt i cal, in or -
ganic, or ganic, and phys i cal chem is try. The qual i fi ca tion ex am i -
na tions will be waived for stu dents who score at the 75th
per cen tile or higher on the Grad u ate Re cord Ex am i na tion Sub ject 
Test in Chem is try. 

Re quire ments for the Doc tor of Phi los o phy De gree 
in Chem is try

Sat is fac tory per for mance on doc toral com pre hen sive ex am i na -
tions of the cu mu la tive type is re quired. De tails about these and
the qual i fi ca tion ex am i na tions may be ob tained from the de part -
ment.

Sat is fac tory per for mance on two oral ex am i na tions, one to
dem on strate re search pre pared ness and the other as a de fense
of the dis ser ta tion, is re quired. 

CHEM IS TRY—EN VI RON MEN TAL TOX I COL OGY

Doc tor of Phi los o phy

For in for ma tion about the Doc tor of Phi los o phy de gree pro gram
in chem is try—en vi ron men tal tox i col ogy, re fer to the state ment on
Doc toral Pro gram in En vi ron men tal and In te gra tive Tox i co log i cal
Sci ences in the Grad u ate Ed u ca tion sec tion of this cat a log.
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DE PART MENT of                
GEO LOG I CAL SCI ENCES

Da vid W. Hyndman, Chair per son 

The Earth is a dy namic sys tem sub ject to both cy clic and direc
tional changes over time. En ergy from the Sun drives Earth's wa
ter and biogeochemical cy cles, which in turn, con trol sur face pro -
cesses, in clud ing cli mate change and sed i men ta tion. En ergy
from Earth's in te rior drives the tec tonic cy cle and its sur face mani 
festations, in clud ing vol ca nic erup tions and earth quakes. Biologi 
cal evo lu tion adds directionality to the his tory of the Earth, and is
not re duc ible to sim ple phys i cal forces. The geo log i cal sci ences
study these changes and pro cesses as they ex ist now, as they will 
de velop in the fu ture, and as they have evolved dur ing the 4.5 bil
lion-year history of the Earth.

The bi o log i cal, chem i cal, and phys i cal as pects of the Earth are
all in te grated into the geo log i cal sci ences, which draw heavily on
these other sci ences, as well as math e mat ics and sta tis tics. Geo
log i cal sci ences pro vide knowl edge about the avail abil ity of nat u -
ral re sources, in clud ing ground wa ter and fos sil fu els; as sess ing
and re duc ing dam age from haz ards in clud ing vol ca nic erup tions,
earth quakes, and floods; and pro cesses af fect ing bi o log i cal evo -
lu tion, such as those that pro duce ma jor ex tinc tions. From these
di verse stud ies ge ol o gists gain knowl edge about the con trols on
the phys i cal and bi o log i cal en vi ron ment. That knowl edge al lows
peo ple to deal with is sues rang ing from ground wa ter pol lu tion to
cli mate change.

The un der grad u ate pro grams in en vi ron men tal geosciences
and geo log i cal sci ences lead to the Bach e lor of Sci ence degree.

UN DER GRAD U ATE PRO GRAMS

EN VI RON MEN TAL GEOSCIENCES

Re quire ments for the Bach e lor of Sci ence De gree
in En vi ron men tal Geosciences
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in En vi ron men tal Geosciences.

The Uni ver sity's Tier II writ ing re quire ment for the En vi ron men tal Geosciences ma jor 
is met by com plet ing Geo log i cal Sci ences 401.  That course is ref er enced in item 3. b.
be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

CREDITS
3. The fol low ing re quire ments for the ma jor:

a. The fol low ing courses out side the De part ment of Geo log i cal 
Sci ences:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24 to 26
(1) All of the fol low ing courses (8 cred its):

CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing groups of courses (7 cred its):
(a) CEM 141 Gen eral Chem is try I . . . . . . . . . . . . . . . . 4

CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
(b) CEM 151 Gen eral and De scrip tive Chem is try. . . . . 4

CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
(3) One of the fol low ing courses (3 or 4 cred its):

MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
STT 200 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 3
STT 201 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 4

STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

(4) One of the fol low ing groups of courses (8 cred its):
(a) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . 3

PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . 1
PHY 252 In tro duc tory Phys ics Laboratory II. . . . . . 1

(b) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . 4

(5) One of the fol low ing courses (3 or 4 cred its):
GEO 203 In tro duc tion to Me te o rol ogy. . . . . . . . . . . . . . . 3
ZOL 303 Ocean og ra phy. . . . . . . . . . . . . . . . . . . . . . . . . 4

(6) One of the fol low ing courses (3 or 4 cred its):
GEO 324 Re mote Sens ing of the En vi ron ment. . . . . . . . 4
GEO 325 Geo graphic In for ma tion Sys tems . . . . . . . . . . 3
STT 464 Sta tis tics for Bi ol o gists . . . . . . . . . . . . . . . . . . 3

(7) One of the fol low ing courses (3 cred its):
GEO 435 Ge og ra phy of Health and Dis ease . . . . . . . . . 3
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

b. The fol low ing courses in the De part ment of Geo log i cal Sci ences
(31 cred its):
GLG 201 The Dy namic Earth . . . . . . . . . . . . . . . . . . . . . . . . 4
GLG 304 Phys i cal and Bi o log i cal His tory of the Earth . . . . . 4
GLG 321 Min er al ogy and Geo chem is try. . . . . . . . . . . . . . . . 4
GLG 401 Global Tec ton ics and Earth Struc ture (W) . . . . . . 4
GLG 411 Hydrogeology . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
GLG 412 Gla cial Ge ol ogy and the Re cord of 

Cli mate Change. . . . . . . . . . . . . . . . . . . . . . . . . 4
GLG 421 En vi ron men tal Geo chem is try . . . . . . . . . . . . . . . . 4
GLG 431 Sedimentology and Stra tig ra phy (W) . . . . . . . . . . 4
The com ple tion of GLG 401 sat is fies the de part ment’s cap stone
course re quire ment.

c. One course from each of the fol low ing ar eas (9 or 10 cred its):
Geo phys i cal Sys tems
CE 421 En gi neer ing Hy drol ogy . . . . . . . . . . . . . . . . . . . . . 3
GEO 409 Global Cli mate Change and Vari abil ity . . . . . . . . . 3
GLG 413 Ground wa ter Con tam i na tion . . . . . . . . . . . . . . . . . 3
GLG 471 Ap plied Geo phys ics . . . . . . . . . . . . . . . . . . . . . . . 4
GLG 481 Res er voirs and Aqui fers . . . . . . . . . . . . . . . . . . . . 3
Geo chem i cal Sys tems
CE 481 En vi ron men tal Chem is try - Equalibrium Concepts 3
CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . 3
CSS 455 Pol lut ants in the Soil En vi ron ment . . . . . . . . . . . . 3
Geobiological Sys tems
ENT 319 In tro duc tion to Earth Sys tems Sci ence . . . . . . . . . 3
FW 420 Stream Ecol ogy. . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 425 Mi cro bial Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 426 Biogeochemistry . . . . . . . . . . . . . . . . . . . . . . . . . . 3

d. Ad di tional cred its in Geo log i cal Sci ence courses at the 300-400
level to to tal 40 cred its.  The cred its that are used to sat isfy this re -
quire ment may be used to sat isfy ei ther the re quire ments for the
geo log i cal sci ences ma jor or the re quire ments for the en vi ron -
men tal geosciences ma jor, but not both of these re quire ments.

Plant Bi ol ogy 335 and Mi cro bi ol ogy and Mo lec u lar Ge net ics
426may be used to sat isfy ei ther the re quire ments for the ma jor or
there quire ments ref er enced un der the head ing Grad u a tion Re -
quire ments in the Col lege state ment, but not both of those re quire -
ments.

Con cen tra tion in Geo phys ics

A con cen tra tion in geo phys ics is also avail able. Stu dents must
com plete all of the fol low ing courses. Courses that are used to
sat isfy the re quire ments for the con cen tra tion may also be used
to sat isfy the re quire ments for the Bach e lor of Sci ence de gree in
En vi ron men tal Geosciences. The con cen tra tion will be noted on
the stu dent’s tran script.  

CRED ITS
GLG 470 Prin ci ples of Mod ern Geo phys ics . . . . . . . . . . . . . . . . . . . . . 3
GLG 471 Ap plied Geo phys ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . . . . . . . . . . . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II. . . . . . . . . . . . . . . . . 4

GEO LOG I CAL SCI ENCES

Re quire ments for the Bach e lor of Sci ence De gree
in Geo log i cal Sci ences
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Geo log i cal Sci ences.

The Uni ver sity's Tier II writ ing re quire ment for the Geo log i cal Sci ences ma jor is met
by com plet ing Geo log i cal Sci ences 401.  That course is ref er enced in item 3. b. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
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in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. The fol low ing courses out side the De part ment of Geo log i cal
Sci ences:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26 or 27
(1) All of the fol low ing courses (8 cred its):

CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing pairs of courses (7 cred its):
(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4

CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
(b) CEM 151 Gen eral and De scrip tive Chem is try . . . . 4

CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
(3) One of the fol low ing op tions (3 or 4 cred its):

(a) MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . 4
(b) One course of at least 3 cred its in sta tis tics and prob a bil -

ity.
(4) One of the fol low ing groups of courses (8 cred its):

(a) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . 1

(b) PHY 183 Phys ics for Sci en tists
and En gi neers I . . . . . . . . . . . . . . . . . . 4

PHY 184 Phys ics for Sci en tists
and En gi neers II . . . . . . . . . . . . . . . . . 4

b. The fol low ing courses in the De part ment of Geo log i cal
Sci ences:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40
GLG 201 The Dy namic Earth . . . . . . . . . . . . . . . . . . . . . . . . 4
GLG 304 Phys i cal and Bi o log i cal His tory of the Earth . . . . . 4
GLG 321 Min er al ogy and Geo chem is try. . . . . . . . . . . . . . . . 4
GLG 361 Pe trol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
GLG 401 Global Tec ton ics and Earth Struc ture (W) . . . . . . 4
GLG 431 Sedimentology and Stra tig ra phy . . . . . . . . . . . . . . 4
GLG 491 Field Ge ol ogy – Sum mer Camp (W) . . . . . . . . . . . 6
Ten ad di tional cred its in Geo log i cal Sci ences courses at the
300–400 level. Plant Biology 335 and Mi cro bi ol ogy and Mo lec u lar
Genetics 426 may be used to sat isfy ei ther the re quire ments for
the ma jor or the re quire ments ref er enced un der the head ing Grad -
u a tion Re quire ments in the Col lege state ment, but not both of
those re quire ments. The cred its that are used to sat isfy this re -
quire ment may be used to sat isfy ei ther the re quire ments for the
geo log i cal sci ences ma jor or the re quire ments for the en vi ron -
men tal geosciences ma jor, but not both of those re quire ments.

The com ple tion of Geo log i cal Sci ences 491fulfills the de part -
ment's cap stone course re quire ment.

Con cen tra tion in Geo phys ics

A con cen tra tion in geo phys ics is also avail able. Stu dents must
com plete all of the fol low ing courses. Courses that are used to
sat isfy the re quire ments for the con cen tra tion may also be used to 
sat isfy the re quire ments for the Bach e lor of Sci ence de gree in
Geo log i cal Sci ences. The con cen tra tion will be noted on the stu -
dent’s tran script.

CRED ITS
1. All of the fol low ing courses (22 cred its):

GLG 470 Prin ci ples of Mod ern Geo phys ics . . . . . . . . . . . . . . . . . . 3
GLG 471 Ap plied Geo phys ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariate Cal cu lus . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . . . . . . . . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . . . . . . . . . 4

TEACHER CER TIF I CA TION OP TIONS

The earth sci ence—in ter de part men tal dis ci plin ary ma jor lead ing
to the Bach e lor of Sci ence de gree is avail able for teacher cer tif i -
ca tion. Stu dents who com plete the re quire ments for this dis ci plin -
ary ma jor and the re quire ments for teacher cer tif i ca tion choose
whether they wish to be rec om mended for cer tif i ca tion in earth
sci ence or gen eral sci ence.

An earth sci ence dis ci plin ary mi nor is also avail able for teacher
cer tif i ca tion.

Stu dents who elect the earth sci ence—in ter de part men tal dis ci -
plin ary ma jor or the earth sci ence dis ci plin ary mi nor must con tact
the De part ment of Geo log i cal Sci ences.

For ad di tional in for ma tion, re fer to the state ment on TEACHER 
CER TIF I CA TION in the De part ment of Teacher Ed u ca tion sec -
tion of this cat a log.

GRAD U ATE STUDY

The De part ment of Geo log i cal Sci ences of fers pro grams in geo -
log i cal sci ences lead ing to the Mas ter of Sci ence and Doc tor of
Phi los o phy de grees.  The de part ment also of fers pro grams in en -
vi ron men tal geosciences lead ing to the Mas ter of Sci ence and
Doc tor of Phi los o phy de grees.

The goal of the grad u ate pro grams in the De part ment of Geo
log i cal Sci ences is to de velop cre ative and pro duc tive sci en tists
who can de velop skills to ad dress prob lems fac ing the mod ern
en vi ron ment and prob lems re lated to un der stand ing the Earth's
past and future.

The De part ment's grad u ate pro grams em pha size the study of
the bi o log i cal, chem i cal, and phys i cal pro cesses of the Earth and
the ap pli ca tion of knowl edge about these pro cesses to solve ap -
plied and ba sic prob lems over time scales rang ing from days to
billions of years.

Ar eas of ac tive re search in the de part ment in clude geo chem is -
try, geocognition, geodynamics, geomicrobiology, geo phys ics
hy drol ogy, hydrogeology, land use sustainability, min eral/wa ter
in ter ac tions, evo lu tion ary paleobiology, pe trol ogy, seis mol ogy,
and tectonics.

EN VI RON MEN TAL GEOSCIENCES

Mas ter of Sci ence

The Mas ter of Sci ence de gree pro gram in en vi ron men tal
geosciences is avail able un der ei ther Plan A (with the sis) or Plan
B (with out the sis).  

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

When ap ply ing for ad mis sion to the pro gram, an ap pli cant must
spec ify ei ther Plan A or Plan B.

Ac a demic re cord, let ters of rec om men da tion, and Grad u ate
Re cord Ex am i na tion (GRE) Gen eral Test scores are con sid ered
in ad mis sion de ci sions.

For reg u lar ad mis sion to the mas ter's de gree pro gram in
en vi ron men tal geosciences un der Plan A, the stu dent must
have:
1. A bach e lor's de gree in a phys i cal or bi o log i cal sci ence or in

en gi neer ing from a rec og nized ed u ca tional in sti tu tion.
2. Com pleted the courses in phys ics, chem is try, and math e -

mat ics that are re quired for the Bach e lor of Sci ence de gree
with a ma jor in geo log i cal sci ences at Mich i gan State Uni ver -
sity, or equiv a lent courses.

3. At least 12 cred its in geo log i cal sci ences courses.
4. A grade–point av er age of at least 3.00.
5. Sat is fac tory scores on the GRE Gen eral Test.

Pro vi sional ad mis sion may be granted to an ap pli cant who has
not com pleted the course work ref er enced in items 2. and 3.
above.  De fi ciencies must be re moved by com plet ing col lat eral
courses.  
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For reg u lar ad mis sion to the mas ter's de gree pro gram in
en vi ron men tal geosciences un der Plan B, the stu dent must
have:
1. Com pleted a Mas ter of Sci ence de gree in the geosciences

for which a the sis was re quired. 
2. A grade–point av er age of at least 3.00.
3. Sat is fac tory scores on the GRE Gen eral Test.

Re quire ments for the Mas ter of Sci ence De gree
in En vi ron men tal Geosciences

A to tal of 30 cred its is re quired for the de gree un der ei ther Plan A
or Plan B.  The stu dent's pro gram of study must be ap proved by
the stu dent's guid ance com mit tee.  The stu dent must meet the re -
quire ments spec i fied be low:
Re quire ments for Both Plan A and Plan B

CREDITS
1. Tier I re quire ments (10 to 12 cred its):

a. Gen eral Com po nent.  The fol low ing course (1 credit):
GLG 423 En vi ron men tal Geosciences . . . . . . . . . . . . . . . . . . 1

b. Soil Com po nent.  One of the fol low ing courses (3 or 4 cred its):
CSS 455 Pol lut ants in the Soil En vi ron ment . . . . . . . . . . . . . 3
CSS 825 Clay Min er al ogy and Soils Gen e sis. . . . . . . . . . . . . 4
CSS 855 In ter fa cial En vi ron men tal Chem is try . . . . . . . . . . . . 4

c. Chem i cal Com po nent.  One of the fol low ing courses (3 cred its):
GLG 421 En vi ron men tal Geo chem is try . . . . . . . . . . . . . . . . . 3
GLG 821 Aque ous Geo chem is try. . . . . . . . . . . . . . . . . . . . . . 3
GLG 823 Iso tope Geo chem is try . . . . . . . . . . . . . . . . . . . . . . . 3

d. Hydrogeology Com po nent.   One of the fol low ing courses
(3 or 4 cred its):
CE 421 En gi neering Hy drol ogy . . . . . . . . . . . . . . . . . . . . . . 3
CE 821 Ground wa ter Hy drau lics . . . . . . . . . . . . . . . . . . . . . 3
GLG 411 Hydrogeology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

2. Tier II re quire ment.  One of the fol low ing courses (3 or 4 cred its):
GEO 408 Soil Geo mor phol ogy Field Study. . . . . . . . . . . . . . . . . . . 4
GLG 412 Gla cial and Qua ter nary Ge ol ogy. . . . . . . . . . . . . . . . . . . 3
GLG 422 Or ganic Geo chem is try . . . . . . . . . . . . . . . . . . . . . . . . . . 3
GLG 471 Ap plied Geo phys ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
GLG 481 Res er voirs and Aqui fers . . . . . . . . . . . . . . . . . . . . . . . . . 4
GLG 822 An a lyt i cal Ap pli ca tions for Biogeochemical Re search . . 3
GLG 863 Min eral–Wa ter In ter ac tions . . . . . . . . . . . . . . . . . . . . . . . 4
With the ap proval of the guid ance com mit tee, a stu dent may sub sti tute a
course listed in the Tier I re quire ments for one of the courses listed
above.
A stu dent who com pleted any course listed in the Tier I re quire ments or in the Tier II re -
quire ment prior to en roll ment in the pro gram must sub sti tute an other course ap proved
by the stu dent's guid ance com mit tee.

A  given course may be used to sat isfy ei ther the Tier I re quire ments or the Tier II re -
quire ment, but not both of those re quire ments.

Ad di tional Re quire ments for Plan A
1. Tier III re quire ment:

Seven to 13 cred its in courses ap proved by the stu dent's guid ance com -
mit tee.

2. Tier IV re quire ment:
Four to 7 cred its in GLG 899 Mas ter's The sis Re search.  The re search
area may fo cus on any topic that may have ap pli ca tions to solv ing prob -
lems re lated to the en vi ron ment.  The stu dent must in clude in the the sis
pro posal a para graph that ad dresses the en vi ron men tal ap pli ca tions of
the the sis topic se lected.

Ad di tional Re quire ments for Plan B
1. Tier III re quire ment:

Thir teen to 16 cred its in courses ap proved by the stu dent's guid ance
com mit tee.

2. Tier IV re quire ment:
One credit of GLG 898  Spe cial Prob lems in En vi ron men tal
Geosciences. The stu dent must com plete a re search pa per or pro ject
while en rolled in Geo log i cal Sci ences 898.  The topic of the pa per or pro -
ject must be mu tu ally agreed upon by the stu dent and the stu dent's ac a -
demic ad vi sor.

Doc tor of Phi los o phy

The core of the Doc tor of Phi los o phy de gree pro gram in en vi ron -
men tal geosciences is in de pend ent re search.  Course re quire -
ments are de signed to sup port the stu dent's pro fes sional goals.
Com monly, re search pro grams are pur sued within the spe cialty of 
the staff.  How ever, in no va tive re search is en cour aged in any area 
of en vi ron men tal geosciences. 

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

Stu dents hold ing bach e lor's or mas ter's de grees may be ad mit ted 
to the doc toral pro gram in en vi ron men tal geosciences on the ba -
sis of their per for mance dur ing the pre vi ous two years of ac a -
demic work.

Re quire ments for the Doc tor of Phi los o phy De gree
in En vi ron men tal Geosciences

The pro gram of study is de ter mined by mu tual agree ment be -
tween the stu dent and the guid ance com mit tee. The stu dent must 
com plete, or have com pleted prior to ad mis sion, 9 cred its of
course work in geo log i cal sci ences in clud ing a course in phys i cal
ge ol ogy and at least 3 cred its in 800-level course work. 

The re quired com pre hen sive ex am i na tion in volves both an oral 
and a writ ten por tion and cov ers the area of the stu dent's re -
search spe cialty, those ar eas that in ter face with that spe cialty,
and the sig nif i cance of the pro posed re search pro gram.  Stu dents 
who are ad mit ted to the doc toral pro gram with mas ter's de grees
must pass the com pre hen sive ex am i na tion dur ing the sec ond
year of en roll ment in the pro gram.  Stu dents who are ad mit ted to
the doc toral pro gram with bach e lor's de grees must pass the com -
pre hen sive ex am i na tion dur ing the third year of en roll ment in the
pro gram.

EN VI RON MEN TAL GEOSCIENCES—
EN VI RON MEN TAL TOX I COL OGY

Doc tor of Phi los o phy

For in for ma tion about the Doc tor of Phi los o phy de gree pro gram
in en vi ron men tal geosciences–en vi ron men tal tox i col ogy, re fer to
the state ment on Doc toral Pro gram in En vi ron men tal and In te gra -
tive Tox i co log i cal Sci ences in the Grad u ate Ed u ca tion sec tion of
this cat a log.

GEO LOG I CAL SCIENCES

Mas ter of Sci ence 

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low. 

Ad mis sion 

Ac a demic re cord, let ters of rec om men da tion, and Grad u ate Re -
cord Ex am i na tion (GRE) Gen eral Test scores are con sid ered in
ad mis sion de ci sions. For reg u lar ad mis sion, the stu dent must
have:
1. A bach e lor's de gree in a phys i cal or bi o log i cal sci ence or in

math e mat ics from a rec og nized ed u ca tional in sti tu tion.
2. Com pleted the courses in phys ics, chem is try, math e mat ics,

and geo log i cal sci ences that are re quired for the Bach e lor of
Sci ence de gree with a ma jor in geo log i cal sci ences at Mich i -
gan State Uni ver sity, or equiv a lent courses.

3. A grade–point av er age of at least 3.00.
4. Sat is fac tory scores on the GRE Gen eral Test.

De pending on the pro posed area of spe cial iza tion, pro vi sional
ad mis sion may be granted to an ap pli cant who has not com pleted 
the courses ref er enced in item 2. above. De fi ciencies must be re -
moved by com plet ing col lat eral courses be fore a the sis pro posal
will be ac cepted. 
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Re quire ments for the Mas ter of Sci ence De gree
in Geo log i cal Sci ences

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der Plan A (with the sis).  Of the 30 cred its, no more than 7 cred its
may be in Geo log i cal Sci ences 899.

Doc tor of Phi los o phy 

The core of the Doc tor of Phi los o phy de gree pro gram in geo log i -
cal sci ences is in de pend ent re search. Course re quire ments are
de signed to sup port the stu dent's pro fes sional goals. Com monly,
re search pro grams are pur sued within the spe cialty of the staff.
How ever, in no va tive re search is en cour aged in any area of geo -
log i cal sci ences.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion 

Stu dents hold ing bach e lor's or mas ter's de grees may be ad mit ted 
to the doc toral pro gram in geo log i cal sci ences on the ba sis of their 
per for mance dur ing the pre vi ous two years of ac a demic work.

Re quire ments for the Doc tor of Phi los o phy De gree
in Geo log i cal Sci ences

The pro gram of study is de ter mined by mu tual agree ment be -
tween the stu dent and the guid ance com mit tee. 

The re quired com pre hen sive ex am i na tion in volves both an oral 
and a writ ten por tion and cov ers the area of the stu dent's re search 
spe cialty, those ar eas that in ter face with that spe cialty, and the
sig nif i cance of the pro posed re search pro gram.  Stu dents who
are ad mit ted to the doc toral pro gram with mas ter's de grees must
pass the com pre hen sive ex am i na tion dur ing the sec ond year of
en roll ment in the pro gram.  Stu dents who are ad mit ted to the doc -
toral pro gram with bach e lor's de grees must pass the com pre hen -
sive ex am i na tion dur ing the third year of en roll ment in the
pro gram.

DE PART MENT of
IN TE GRA TIVE BI OL OGY

Thomas Getty, Chair per son 

The De part ment of In te gra tive Bi ol ogy is fo cused on un der stand -
ing how com plex bi o log i cal sys tems evolve, de velop, func tion, in -
ter act and re spond to en vi ron men tal change.  The sys tems we
study span the tree of life at all lev els of bi o log i cal or ga ni za tion,
rang ing from mol e cules to en tire eco sys tems. We use cut -
ting-edge tools to ad dress ques tions about ge net ics, de vel op -
ment, phys i ol ogy, be hav ior, ecol ogy and evo lu tion in a wide ar ray
of  “nat u ral” and model sys tems.  Our re search and teach ing
serves na tional needs re lated to sus tain able biodiversity, eco sys -
tem ser vices, and hu man and an i mal wel fare in a chang ing world.

The de part ment's courses, con cen tra tions and de grees span
the scope of mod ern bi ol ogy.  We serve a range of un der grad u ate
in ter ests and pre pare stu dents to pur sue ca reers in ar eas that in -
clude ac a demic and non-ac a demic re search and teach ing, med i -
cine, den tistry, vet er i nary sci ence and other health pro fes sions,
bio tech nol ogy, en vi ron men tal sci ence, and an i mal man age ment
and wel fare. 

UN DER GRAD U ATE PRO GRAMS

Three de gree pro grams are of fered: Bach e lor of Arts or Bach e lor
of Sci ence in Zo ol ogy,and a Bach e lor of Sci ence in En vi ron men -
tal Bi ol ogy/Zo ol ogy. Ma jors are ex pected to ac quire broad back -
ground in the sci ences fun da men tal to the un der stand ing of
mod ern zo ol ogy. Gen eral chem is try and math e mat ics are nor -
mally taken in the fresh man year, or ganic chem is try in the soph o -
more year, and phys ics in the ju nior year. The Bi o log i cal Sci ence
se quence (161/171, 162/172) should be started as soon as pos si -
ble since these courses are pre req ui site to fur ther study in in te -
gra tive biology. Course elec tives in in te gra tive biology are to be
cho sen so that they fur nish breath of zoo log i cal un der stand ing in
an i mal be hav ior, cell bi ol ogy, com par a tive anat omy, de vel op -
men tal bi ol ogy, ecol ogy, en vi ron men tal phys i ol ogy, evo lu tion, ge -
net ics, ma rine bi ol ogy, neurobiology, organismal bi ol ogy, and zoo 
and aquar ium sci ence. The de part ment en cour ages and sup -
ports ex pe ri en tial learn ing through in tern ships and in de pend ent
study. These ex pe ri ences must be ap proved in ad vance by an ad -
vi sor. 

Nor mally no more than 8 cred its of up per-level course work in
classes such as di rected stud ies, in tern ship, in de pend ent study,
study abroad, se lected top ics, or spe cial top ics from any de part -
ment or col lege other than in te gra tive bi ol ogy may be counted as
in te gra tive biology elec tives to wards any of the undergraduate
de grees. Stu dents may pe ti tion the Di rec tor of Un der grad u ate
Stud ies in the de part ment to ex ceed this 8-credit limit.

EN VI RON MEN TAL BI OL OGY/ZO OL OGY

Bach e lor of Sci ence

The ob jec tive of the Bach e lor of Sci ence de gree pro gram with a
ma jor in en vi ron men tal bi ol ogy/zo ol ogy is to help stu dents to un -
der stand the con cepts of en vi ron men tal bi ol ogy and to ap ply
those con cepts to im prove both the nat u ral en vi ron ment and the
en vi ron ment per turbed by hu man ac tiv i ties.  The fo cus of the pro -
gram is on an i mal bi ol ogy.  The zo ol ogy courses in the pro gram
em pha size ecol ogy, sys tem at ics, and en vi ron men tal sci ence.   

Stu dents who are en rolled in this pro gram may com plete an op -
tional cap stone course:  Zo ol ogy 494 or 496.

Re quire ments for the Bach e lor of Sci ence De gree 
in En vi ron men tal Bi ol ogy/Zo ol ogy
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in En vi ron men tal Bi ol ogy/Zo ol ogy.

The Uni ver sity's Tier II writ ing re quire ment for the En vi ron men tal Bi ol ogy/Zo ol ogy
ma jor is met by com plet ing Zo ol ogy 445 and 483.  Those courses are ref er enced in
item 3. a. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CRED ITS

a. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 56
BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . . . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . . . . . . . . 2
CSS 210 Fun da men tals of Soil Sci ence. . . . . . . . . . . . . . . . 3
PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . . . . 3
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PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . . . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . . . . . . . . 1
PLB 441 Plant Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 306 In ver te brate Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . . . . 4
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . . . . 1
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 483 En vi ron men tal Phys i ol ogy (W) . . . . . . . . . . . . . . . 4
En to mol ogy 404 may be sub sti tuted for Zo ol ogy 306. For estry 404 
may be sub sti tuted for Plant Bi ol ogy 441.

b. One of the fol low ing groups of courses (6 or 7 cred its):
(a) MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . 3

MTH 126 Sur vey of Cal cu lus II . . . . . . . . . . . . . . . . . . . . 3
(b) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
(c) MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . 3

And
STT 201 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 4

Or
STT 224 In tro duc tion to Prob a bil ity and Sta tis tics

for Ecol o gists. . . . . . . . . . . . . . . . . . . . . . . . 3
Or

STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
Or

STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
(d) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

And
STT 201 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 4

Or
STT 224 In tro duc tion to Prob a bil ity and Sta tis tics

for Ecol o gists. . . . . . . . . . . . . . . . . . . . . . . . 3
Or

STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
Or

STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
c. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

FW 471 Ich thy ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 360 Bi ol ogy of Birds . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 365 Bi ol ogy of Mam mals . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 384 Bi ol ogy of Am phib i ans and Rep tiles (W). . . . . . . . 4

d. One course from each of the fol low ing three groups of
 courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 to 11
(1) PLB 218 Plants of Mich i gan. . . . . . . . . . . . . . . . . . . . . . 3

PLB 418 Plant Sys tem at ics . . . . . . . . . . . . . . . . . . . . . . 3
(2) FW 420 Stream Ecol ogy. . . . . . . . . . . . . . . . . . . . . . . . 3

PLB 424 Al gal Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 353 Ma rine Bi ol ogy (W) . . . . . . . . . . . . . . . . . . . . . 4
ZOL 485 Trop i cal Bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . . 3

(3) FW 416 Ma rine Eco sys tem Man age ment. . . . . . . . . . . 3
FW 472 Lim nol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
GLG 421 En vi ron men tal Geo chem is try . . . . . . . . . . . . . 4

e. A min i mum of 33 cred its in Zo ol ogy courses in clud ing the Zo ol ogy
courses that sat isfy the Tier II writ ing re quire ment ref er enced in
item 1. above.  Zo ol ogy courses that are not listed above must be
ap proved in writ ing by the stu dent's ac a demic ad vi sor.  Courses
of fered by other de part ments may be sub sti tuted for Zo ol ogy
courses with the writ ten ap proval of the stu dent's ac a demic ad vi -
sor.

ZO OL OGY

Bach e lor of Arts 

The Bach e lor of Arts de gree with a ma jor in zo ol ogy is for stu dents 
who wish to com bine study in zo ol ogy with a sig nif i cant amount of
course work out side the sci ences. It is also in tended for those stu -
dents who wish to pre pare for ca reers in the ap pli ca tions of sci -
ence to such fields as pub lic pol icy, law, busi ness, and
com mu ni ca tions. 

Re quire ments for the Bach e lor of Arts De gree in Zo ol ogy
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Arts de gree in Zo ol ogy.

The Uni ver sity's Tier II writ ing re quire ment for the Zo ol ogy ma jor is met by com plet -
ing two of the fol low ing courses: Zo ol ogy 328, 353, 355L, 384, 415, 425, 445, 450, and
483.  Those courses are ref er enced in item 3. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ence that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Arts de gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CRED ITS

a. One of the fol low ing op tions:
(1) Sec ond year com pe tency in a for eign lan guage.
(2) First year com pe tency in a for eign lan guage, Com puter Sci -

ence  and En gi neer ing 101 or 131, Math e mat ics 124 or 132
or 152H or Lyman Briggs 118, and Sta tis tics and Prob a bil ity
201, 224, 231, or 421.

Stu dents who pass a waiver ex am i na tion for Com puter
Sci ence and En gi neer ing 101 will not be re quired to com -
plete Com puter Sci ence and En gi neer ing 101 or 131.

Math e mat ics 124 or 132 or 152H and Lyman Briggs 118
and Sta tis tics and Prob a bil ity 201, 224, 231, or 421 may be
used to sat isfy both the re quire ment ref er enced in item 3. a. 
(2)  and the re quire ment ref er enced in items 3. e. and 3. f.
be low. 

b. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . . . 74
CEM 143 Sur vey of Or ganic Chem is try . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 313 An i mal Be hav ior . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 320 De vel op men tal Bi ol ogy . . . . . . . . . . . . . . . . . . . . . 4
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . . . . 4
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . . . . 1
ZOL 408 His tol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

c. One of the fol low ing groups of courses (9 or 10 cred its):
(1) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3

BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
(2) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . . . . . 3

BS 182H Hon ors Organismal and Pop u la tion Bi ol ogy . . 3
BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy Lab o ra tory2
BS 192H Hon ors Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
(3) LB 144 Bi ol ogy I:  Organismal Bi ol ogy . . . . . . . . . . . . 4

LB 145 Bi ol ogy II:  Cel lu lar and Mo lec u lar  Bi ol ogy . . . 5
d. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

ZOL 306 In ver te brate Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 328 Com par a tive Anat omy and Bi ol ogy of

Ver te brates (W) . . . . . . . . . . . . . . . . . . . . . . . . . 4
e. One of the fol low ing courses (3 or 4 cred its):

LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . 3

f. One of the fol low ing courses (3 or 4 cred its):
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 126 Sur vey of Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . 4
STT 201 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . . . . 4
STT 224 In tro duc tion to Prob a bil ity and Sta tis tics 

for Ecol o gists . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . . . . 3
STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Math e mat ics 124 or 132 or 152H or Lyman Briggs 118 and Sta tis -
tics and Prob a bil ity 201, 224, 231, or 421 may be used to sat isfy
both the re quire ment ref er enced in item 3. a. (2) and the re quire -
ment ref er enced in items 3. e. and 3. f.

g. Twelve cred its in 300–400 level courses of fered by the Col leges
of Arts and Let ters, Busi ness, Com mu ni ca tion Arts and Sci ences,
and So cial Sci ence.

Bach e lor of Sci ence 

The Bach e lor of Sci ence de gree pro gram with a ma jor in zo ol ogy
is for stu dents who seek pro fes sional em ploy ment in an i mal bi ol -
ogy, or who seek ad mis sion to grad u ate pro grams in an i mal bi ol -
ogy or to health–re lated pro fes sional schools. The de gree
con tains core courses in bi ol ogy, chem is try, phys ics, cal cu lus and 
sta tis tics. Stu dents will com plete a con cen tra tion en com pass ing
sev eral branches of mod ern zo ol ogy while al low ing fo cused study 
in any one of those fields. Con cen tra tion op tions in clude: an i mal
be hav ior and neurobiology; cell and de vel op men tal bi ol ogy; ecol -
ogy, evo lu tion and organismal bi ol ogy; gen eral zo ol ogy; ge net ics; 
ma rine bi ol ogy; or zoo and aquar ium sci ence.
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Re quire ments for the Bach e lor of Sci ence De gree
in Zo ol ogy
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Zo ol ogy.

The Uni ver sity's Tier II writ ing re quire ment for the Zo ol ogy ma jor is met by com plet -
ing two of the fol low ing courses:  Zo ol ogy 328, 353, 355L,384, 415, 425, 445, 450, 483.
Those courses are ref er enced in item 3.e. be low. These courses also ful fill re quire -
ments in con cen tra tions be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CRED ITS

a. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . . . . 4
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . . . . 1
CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . . . . . . . . 2
PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . . . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . . . . . . . . 1

b. One of the fol low ing groups of courses (9 or 10 cred its):
(1) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3

BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
(2) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . . . . . 3

BS 182H Hon ors Organismal and Pop u la tion Bi ol ogy . . 3
BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy Lab o ra tory2
BS 192H Hon ors Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
(3) LB 144 Bi ol ogy I:  Organismal Bi ol ogy . . . . . . . . . . . . 4

LB 145 Bi ol ogy II:  Cel lu lar and Mo lec u lar  Bi ol ogy . . . 5
c. One of the fol low ing courses (3 or 4 cred its):

LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . 3

d. One of the fol low ing courses (3 or 4 cred its):
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 126 Sur vey of Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
STT 201 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . . . . . . 4
STT 224 In tro duc tion to Prob a bil ity and Sta tis tics 

for Ecol o gists. . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . . . . . . 3
STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

e. One of the fol low ing seven con cen tra tions:
Gen eral Zo ol ogy (33 cred its)
(1) All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . 11

ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . 4
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . 1
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . 3

(2) One course from each of the fol low ing three groups
of courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 or 12
(a) ZOL 306 In ver te brate Bi ol ogy . . . . . . . . . . . . . . . . 4

ZOL 328 Com par a tive Anat omy and Bi ol ogy 
of  Ver te brates (W) . . . . . . . . . . . . . . . 4

(b) ZOL 313 An i mal Be hav ior . . . . . . . . . . . . . . . . . . . 3
ZOL 483 En vi ron men tal Phys i ol ogy (W) . . . . . . . . 4

(c) MMG 409 Eukaryotic Cell Bi ol ogy . . . . . . . . . . . . . . 3
ZOL 320 De vel op men tal Bi ol ogy . . . . . . . . . . . . . . 4
ZOL 408 His tol ogy . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 425 Cells and De vel op ment (W) . . . . . . . . . . 4

(3) A min i mum of 4 lab o ra tory courses at the 300-400 level se -
lected from the fol low ing: 
ANS 313 Prin ci ples of An i mal Feed ing and Nu tri tion . . . 4
MMG 302 In tro duc tory Lab o ra tory for Gen eral and 

Al lied Health Mi cro bi ol ogy. . . . . . . . . . . . . . 1
ZOL 306 In ver te brate Bi ol ogy . . . . . . . . . . . . . . . . . . . . 4
ZOL 320 De vel op men tal Bi ol ogy . . . . . . . . . . . . . . . . . . 4
ZOL 328 Com par a tive Anat omy and Bi ol ogy 

of Ver te brates (W). . . . . . . . . . . . . . . . . . . . 4
ZOL 343 Ge net ics Lab o ra tory . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . 1
ZOL 360 Bi ol ogy of Birds . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 365 Bi ol ogy of Mam mals . . . . . . . . . . . . . . . . . . . . 4
ZOL 384 Bi ol ogy of Am phib i ans and Rep tiles (W). . . . . 4

ZOL 408 His tol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 425 Cells and De vel op ment (W) . . . . . . . . . . . . . . 4
A lab o ra tory course taken to sat isfy item (1) or (2) may also
be ap plied to this re quire ment.

(4) Ad di tional cred its in 300-400 level Zo ol ogy courses as
needed to meet the re quire ment of at least 33 cred its. Stu -
dents may com plete more than one course, or pair of
courses, from item (2). Ad di tional courses com pleted from
item (2) may be counted as Zo ol ogy elec tives to ward the 33
cred its. Courses be yond those taken to sat isfy items (1), (2),
or (3) may come from other de part ments with the ap proval of
the stu dent’s ac a demic ad vi sor.

Cell and De vel op men tal Bi ol ogy (33 cred its)
(1) All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . 11

ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . 4
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . 1
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . 3

(2) One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 320 De vel op men tal Bi ol ogy . . . . . . . . . . . . . . . . . . 4
ZOL 425 Cells and De vel op ment (W) . . . . . . . . . . . . . . 4

(3) Eigh teen cred its from the fol low ing courses:. . . . . . . . . . . . . 18
BMB 401 Com pre hen sive Bio chem is try . . . . . . . . . . . . . 4
MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . 3
MMG 302 In tro duc tory Lab o ra tory for Gen eral and

Al lied Health Mi cro bi ol ogy. . . . . . . . . . . . . . 1
MMG 404 Hu man Ge net ics . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 409 Eukaryotic Cell Bi ol ogy . . . . . . . . . . . . . . . . . . 3
ZOL 328 Com par a tive Anat omy and Bi ol ogy of 

Ver te brates (W). . . . . . . . . . . . . . . . . . . . . . 4
ZOL 343 Ge net ics Lab o ra tory . . . . . . . . . . . . . . . . . . . . 3
ZOL 402 Neurobiology . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 408 His tol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 450 Can cer Bi ol ogy (W) . . . . . . . . . . . . . . . . . . . . . 3
Bio chem is try and Mo lec u lar Bi ol ogy 461 and 462 com bined,
may be sub sti tuted for Bio chem is try and Mo lec u lar Bi ol ogy
401. If ZOL 320 and 425 are both com pleted in item (2), stu -
dents only need to com plete 14 cred its in course work to ful fill 
this re quire ment.

Ecol ogy, Evo lu tion, and Organismal Bi ol ogy (33 cred its)
(1) All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . 11

ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . 4
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . 1
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . 3

(2) One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 306 In ver te brate Bi ol ogy . . . . . . . . . . . . . . . . . . . . 4
ZOL 328 Com par a tive Anat omy and Bi ol ogy of

Ver te brates (W). . . . . . . . . . . . . . . . . . . . . . 4
(3) One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4

ZOL 313 An i mal Be hav ior . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 316 Gen eral Par a si tol ogy. . . . . . . . . . . . . . . . . . . . 3
ZOL 483 En vi ron men tal Phys i ol ogy (W) . . . . . . . . . . . . 4

(4) One of the fol low ing courses, or pair of courses 
(3 or 4 cred its):
FW 419 Ap pli ca tions of Geo graphic In for ma tion 

Sys tems to Nat u ral Re source
Man age ment . . . . . . . . . . . . . . . . . . . . . . . . 4

GEO 221 In tro duc tion to Geo graphic In for ma tion. . . . . . 3
and

GEO 221L In tro duc tion Geo graphic In for ma tion 
Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 1

GEO 325 Geo graphic In for ma tion Sys tems . . . . . . . . . . 3
GLG 434 Evo lu tion ary Paleobiology . . . . . . . . . . . . . . . . 4
PLB 418 Plant Sys tem at ics . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 446 En vi ron men tal Is sues and Pub lic Pol icy . . . . . 3
GEO 221 and 221L com bined must be com pleted to sat isfy
this re quire ment.

(5) Ad di tional cred its in 300-400 level Zo ol ogy courses as
needed to meet the re quire ment of at least 33 cred its. Stu -
dents may com plete more than one course, or pair of
courses, from items (2), (3), or (4). Ad di tional courses com -
pleted from items (2), (3), or (4) may be counted as Zo ol ogy
elec tives to ward the 33 cred its. Courses be yond those taken
to sat isfy items (1), (2), (3), or (4) may come from other de -
part ments with the ap proval of the stu dent’s ac a demic ad vi -
sor.

Ge net ics (33 cred its)
(1) All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . 23

BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . . . . . 3
BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . . . . . 3
MMG 431 Mi cro bial Ge net ics. . . . . . . . . . . . . . . . . . . . . . 3
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . 4
ZOL 343 Ge net ics Lab o ra tory . . . . . . . . . . . . . . . . . . . . 3
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
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ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . 1
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . 3

(2) One of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
BMB 472 Ad vanced Mo lec u lar Bi ol ogy Lab o ra tory. . . . . 3
ZOL 425 Cells and De vel op ment (W) . . . . . . . . . . . . . . 4

(3) A min i mum of 4 cred its com pleted in a ge net ics lab o ra tory or
field ex pe ri ence ar ranged in con sul ta tion with the stu dent’s
ac a demic ad vi sor.

An i mal Be hav ior and Neurobiology (33 cred its)
(1) All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . 20

ZOL 313 An i mal Be hav ior . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . 4
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . 1
ZOL 402 Neurobiology . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 415 Eco log i cal As pects of An i mal Be hav ior (W) . . 3
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . 3

(2) One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 306 In ver te brate Bi ol ogy . . . . . . . . . . . . . . . . . . . . 4
ZOL 328 Com par a tive Anat omy and Bi ol ogy of

Ver te brates (W). . . . . . . . . . . . . . . . . . . . . . 4
(3) One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4

ANS 305 Ap plied An i mal Be hav ior . . . . . . . . . . . . . . . . . 3
ANS 405 En do cri nol ogy of Re pro duc tion . . . . . . . . . . . . 4
ANS 455 Avian Phys i ol ogy. . . . . . . . . . . . . . . . . . . . . . . 4
FW 364 Eco log i cal Prob lem Solv ing. . . . . . . . . . . . . . . 3
FW 419 Ap pli ca tions of Geo graphic In for ma tion 

Sys tems to Nat u ral Re source
Man age ment . . . . . . . . . . . . . . . . . . . . . . . . 4

LIN 463 In tro duc tion to Cog ni tive Sci ence . . . . . . . . . . 3
PSY 301 Cog ni tive Neu ro sci ence . . . . . . . . . . . . . . . . . 3
PSY 402 Sen sa tion and Per cep tion (W) . . . . . . . . . . . . 3
PSY 409 Psychobiology of Be hav ioral De vel op ment (W)3
PSY 411 Hor mones and Be hav ior (W). . . . . . . . . . . . . . 3
PSY 413 Lab o ra tory in Be hav ioral Neu ro sci ence (W) . . 4
SOC 412 An i mals, Peo ple and Na ture . . . . . . . . . . . . . . 3
ZOL 320 De vel op men tal Bi ol ogy . . . . . . . . . . . . . . . . . . 4
ZOL 483 En vi ron men tal Phys i ol ogy (W) . . . . . . . . . . . . 4

(4) Ad di tional cred its in 300-400 level Zo ol ogy courses as
needed to meet the re quire ment of at least 33 cred its. Stu -
dents may com plete more than one course, or pair of
courses, from items (2) or (3). Ad di tional courses com pleted
from items (2) or (3) may be counted as Zo ol ogy elec tives to -
ward the 33 cred its. Courses be yond those taken to sat isfy
items (1), (2), or (3) may come from other de part ments with
the ap proval of the stu dent’s ac a demic ad vi sor.

Zoo and Aquar ium Sci ence (44 cred its)
(1) All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . 31

ZOL 313 An i mal Be hav ior . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 320 De vel op men tal Bi ol ogy . . . . . . . . . . . . . . . . . . 4
ZOL 328 Com par a tive Anat omy and Bi ol ogy

of Ver te brates (W). . . . . . . . . . . . . . . . . . . . 4
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . 4
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . 1
ZOL 369 In tro duc tion to Zoo and Aquar ium

 Sci ence . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 489 Sem i nar in Zoo and Aquar ium Sci ence. . . . . . 2
ZOL 498 In tern ship in Zoo and Aquar ium Sci ence . . . . 4

(2) One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . 4
 FW 471 Ich thy ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

ZOL 360 Bi ol ogy of Birds . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 365 Bi ol ogy of Mam mals . . . . . . . . . . . . . . . . . . . . 4
ZOL 384 Bi ol ogy of Am phib i ans and Rep tiles (W). . . . . 4

(3) One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
ANS 313 Prin ci ples of An i mal Feed ing

and Nu tri tion . . . . . . . . . . . . . . . . . . . . . . . . 4
ANS 314 Ge netic Im prove ment of

Do mes tic An i mals . . . . . . . . . . . . . . . . . . . . 4
ANS 315 Anat omy and Phys i ol ogy of

Farm An i mals . . . . . . . . . . . . . . . . . . . . . . . 4
FW 444 Con ser va tion Bi ol ogy . . . . . . . . . . . . . . . . . . . 3
FW 472 Lim nol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 353 Ma rine Bi ol ogy (W) . . . . . . . . . . . . . . . . . . . . . 4

(4) Two of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . 6 to 8
ANS 405 En do cri nol ogy of Re pro duc tion . . . . . . . . . . . . 4
ANS 455 Avian Phys i ol ogy. . . . . . . . . . . . . . . . . . . . . . . 4
FW 424 Pop u la tion Anal y sis and Man age ment . . . . . . 4
GEO 324 Re mote Sens ing of the En vi ron ment. . . . . . . . 4
SOC 412 An i mals, Peo ple and Na ture . . . . . . . . . . . . . . 3
ZOL 303 Ocean og ra phy. . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 306 In ver te brate Bi ol ogy . . . . . . . . . . . . . . . . . . . . 4
ZOL 483 En vi ron men tal Phys i ol ogy (W) . . . . . . . . . . . . 4
ZOL 485 Trop i cal Bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . . 3

(5) One ad di tional course of at least 3 cred its se lected from a list
of ap proved courses that is avail able from the De part ment of
In te gra tive Bi ol ogy.

(6) Zo ol ogy courses that are not listed above must be ap proved
in ad vance by the stu dent’s ac a demic ad vi sor. Courses of -
fered by other de part ments may be sub sti tuted for Zo ol ogy
courses if ap proved in ad vance by the stu dent’s ac a demic
ad vi sor.

Ma rine Bi ol ogy (33 cred its)

(1) All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . 23
ZOL 303 Ocean og ra phy. . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . 4
ZOL 353 Ma rine Bi ol ogy (W) . . . . . . . . . . . . . . . . . . . . . 4
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . 1
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 483 En vi ron men tal Phys i ol ogy (W) . . . . . . . . . . . . 4

(2) One  course from each of the fol low ing two groups of
courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 or 8
(a) FW 471 Ich thy ol ogy . . . . . . . . . . . . . . . . . . . . . . . 4

ZOL 306 In ver te brate Bi ol ogy . . . . . . . . . . . . . . . . 4
(b) BMB 401 Com pre hen sive Bio chem is try . . . . . . . . . 4

CEM 383 In tro duc tory Phys i cal Chem is try I . . . . . . 3
FW 416 Ma rine Eco sys tem Man age ment. . . . . . . 3
FW 424 Pop u la tion Anal y sis and Man age ment . . 4
FW 474 Field and Lab o ra tory Tech niques for

Aquatic Stud ies . . . . . . . . . . . . . . . . . . 3
GEO 324 Re mote Sens ing of the En vi ron ment. . . . 4
MMG 425 Mi cro bial Ecol ogy . . . . . . . . . . . . . . . . . . 3

(3) A min i mum of at least 1 credit must be com pleted in an
aquatic bi ol ogy field ex pe ri ence, through con sul ta tion with
the stu dent’s ac a demic ad vi sor or stu dents may choose one
of the fol low ing courses (3 or 4 cred its):
ENT 469 Biomonitoring of Streams and Rivers . . . . . . . 3
PLB 424 Al gal Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 440 Field Ecol ogy and Evo lu tion . . . . . . . . . . . . . . 4
Courses not listed above must have the ap proval of the stu -
dent’s ac a demic ad vi sor. 

(4) Ad di tional cred its in 300-400 level Zo ol ogy courses as
needed to meet the re quire ment of at least 33 cred its. Stu -
dents may com plete more than one course, or pair of
courses, from item (2). Ad di tional courses com pleted from
item (2) may be counted as Zo ol ogy elec tives to ward the 33
cred its. Courses be yond those taken to sat isfy items (1), (2),
or (3) may come from other de part ments with the ap proval of
the stu dent’s ac a demic ad vi sor.

GRAD U ATE STUDY

The De part ment of In te gra tive Bi ol ogy of fers Mas ter of Sci ence
and Doc tor of Phi los o phy de gree pro grams in zo ol ogy.  The de -
part ment also of fers a Doc tor of Phi los o phy de gree pro gram in
Zo ol ogy-En vi ron men tal Tox i col ogy. Re search ar eas and op por -
tu ni ties are aligned with fac ulty re search pro grams at the
forefronts of the re search ar eas out lined above. Stu dents in ter -
ested in grad u ate study should visit the de part ment website for
ad di tional in for ma tion about these op por tu ni ties and how to pur -
sue them.

Stu dents who are en rolled in mas ter’s or doc toral de gree pro -
grams in the De part ment of In te gra tive Bi ol ogy may elect an In ter -
de part men tal Spe cial iza tion in Cog ni tive Sci ence. For ad di tional
in for ma tion, re fer to the state ment on In ter de part men tal Grad u -
ate Spe cial iza tions in Cog ni tive Sci ence in the Col lege of So cial
Sci ence sec tion of this cat a log. For ad di tional in for ma tion, con -
tact the De part ment of In te gra tive Biology.

ZO OL OGY

The grad u ate de gree pro grams in zo ol ogy are de signed for stu -
dents who seek a ca reer in teach ing and re search in the bi o log i cal 
sci ences. The ob jec tives of the pro grams are to pro vide the stu -
dent with a broad knowl edge of the field through courses and
sem i nars and to pre pare the stu dent for in de pend ent and orig i nal
re search in one of the var i ous spe cial ized subdisciplines of zo ol -
ogy. Fac ulty and staff pro vide ex per tise in a wide range of in ter -
ests from mo lec u lar bi ol ogy to eco sys tem study. Ar eas of ac tive
re search in clude ge net ics, cel lu lar and de vel op men tal bi ol ogy,
an i mal di ver sity, sys tem at ics, pa le on tol ogy, com par a tive mor -
phol ogy, phys i ol ogy, be hav ior, and ecol ogy and evo lu tion ary bi ol -
ogy. The stud ies of many types of an i mals in clude protozoology,
in ver te brate zo ol ogy, and ver te brate zo ol ogy, es pe cially her pe tol -
ogy, or ni thol ogy, and mammalogy.

Stu dents may ob tain spe cial ized grad u ate train ing through in -
ter de part men tal grad u ate pro grams. Zo ol ogy fac ulty are af fil i ated 
with in ter de part men tal grad u ate pro grams and re search in ge net -
ics, cell and mo lec u lar bi ol ogy, neu ro sci ence, and ecol ogy and
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evo lu tion ary bi ol ogy. Ad di tional in for ma tion about the doc toral
pro grams in ge net ics and neu ro sci ence, and about the Spe cial -
iza tion in Ecol ogy and Evo lu tion ary Bi ol ogy, may be found in other 
sec tions of this cat a log. Stu dents spe cial iz ing in eco log i cal re -
search may take courses and carry out re search at the W. K.
Kellogg Bi o log i cal Sta tion lo cated near Kalamazoo.

A bro chure de scrib ing fac ulty re search in ter ests as well as in -
for ma tion on ad mis sion, fi nan cial aid, and the re quire ments for
the Mas ter of Sci ence and Doc tor of Phi los o phy de grees is avail -
able from the de part ment grad u ate of fice. In ter ested stu dents are
also en cour aged to con tact the Chair per son of the Grad u ate Af -
fairs Com mit tee for fur ther in for ma tion.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion 

Reg u lar ad mis sion to the grad u ate pro grams in zo ol ogy is
granted to stu dents hav ing a bach e lor's de gree, with train ing in
the bi o log i cal sci ences at least equal to that re quired for this de -
gree at Mich i gan State Uni ver sity; a grade–point av er age of 3.00
or better; and one year each of chem is try, phys ics, and math e -
mat ics. Sat is fac tory scores on the Grad u ate Re cord Ex am i na tion
Gen eral Test and ap proval of the de part ment also are re quired.
Stu dents who do not meet the re quire ments for reg u lar ad mis sion
may, un der cer tain cir cum stances, be ad mit ted on a pro vi sional
ba sis while de fi cien cies are be ing cor rected. 

Re quire ments for the Mas ter of Sci ence De gree

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der ei ther Plan A (with the sis) or Plan B (with out the sis).

ZO OL OGY—EN VI RON MEN TAL TOX I COL OGY

Doc tor of Phi los o phy

For in for ma tion about the Doc tor of Phi los o phy de gree pro gram in 
zo ol ogy—en vi ron men tal tox i col ogy, re fer to the state ment on
Doc toral Pro gram in En vi ron men tal and In te gra tive Tox i co log i cal
Sci ences in the Grad u ate Ed u ca tion sec tion of this cat a log.

W. K. KELLOGG
BI O LOG I CAL STA TION

Kath er ine L. Gross, Di rec tor

The W. K. Kellogg Bi o log i cal Sta tion is ad min is tered jointly by the
Col lege of Ag ri cul ture and Nat u ral Re sources and the Col lege of
Nat u ral Sci ence.  The Sta tion de vel oped from the en vi ron men tal
fore sight and in ter est of W. K. Kellogg and has evolved into a
world–re nowned eco log i cal re search cen ter and pub lic ed u ca tion 
fa cil ity for bi o log i cal, ag ri cul tural, and nat u ral re source sci ences.

Lo cated 65 miles south west of East Lan sing near Bat tle Creek
and Kalamazoo, the Bi o log i cal Sta tion's 3,352 acres en com pass
the Kellogg Bird Sanc tu ary, Kellogg Farm and Dairy Cen ter,
Academic Cen ter and Re search Lab o ra tories, and Lux Ar bor Re -
serve.  Within this mul ti ple–land use fa cil ity, a unique com mu nity
of schol ars con ducts re search and leads ed u ca tional pro grams to 
in crease our un der stand ing of nat u ral and man aged eco sys tems
and their link age to society.

The teach ing and re search pro grams of the Bi o log i cal Sta tion
are closely co or di nated with those of the Col lege of Ag ri cul ture
and Nat u ral Re sources and the Col lege of Nat u ral Sci ence.  The
pro grams fo cus on the study of nat u ral and man aged eco sys tems 
and includes ba sic ecol ogy, evo lu tion ary bi ol ogy, wild life man -
age ment, for estry, and ag ri cul ture.

The Bi o log i cal Sta tion's res i dent fac ulty hold joint ap point -
ments with ap pro pri ate de part ments and teach courses both at
the Sta tion and on the main cam pus. Field ori ented courses and
re search experience in the bi o log i cal sci ences are of fered at the
Sta tion dur ing the sum mer ses sion.

Re search fa cil i ties are pro vided for stu dents who are can di -
dates for Mas ter of Sci ence and Doctor of Phi los o phy de grees
and for post doc toral re search as so ci ates. Res i dence may be es -
tab lished upon ap proval of the re search prob lem and the spon -
sor ship of a res i dent fac ulty mem ber.

The sis or dis ser ta tion re search is su per vised by the can di -
date's ma jor pro fes sor, the guid ance com mit tee, and, if not oth er -
wise in cluded, a mem ber of the res i dent fac ulty at the Bi o log i cal
Sta tion. In ves ti ga tions by in de pend ent re search ers from MSU
and other in sti tu tions are en cour aged through out the year.

In for ma tion con cern ing the in struc tional pro gram and re search 
op por tu ni ties may be ob tained by writ ing the Di rec tor, W.K.
Kellogg Bi o log i cal Sta tion, Hick ory Cor ners, Mich i gan
49060–9516.

DE PART MENT of
MATH E MATICS

Yang Wang, Chair per son 

Math e mat ics, the iden ti fi ca tion and clas si fi ca tion of struc ture in
the world around us, is vi tal to all branches of knowl edge and all
hu man en deav ors. The rich ness of math e mat i cal struc tures in -
spires study both for their in trin sic beauty and for their abil ity to
de scribe our world. The de part ment of fers a wide va ri ety of
courses that range from ex ten sions of high school math e mat ics
to the very fron tiers of math e mat i cal knowl edge.

The de part ment pack ages its courses into flex i ble pro grams
that can adapt to many dif fer ent ca reer paths. Stu dents with an in -
ter est in math e mat ics are en cour aged, re gard less of their pre -
ferred ma jor, to con tact the De part ment of Math e mat ics prior to
reg is tra tion to dis cuss course op tions. Stu dents may ben e fit from
ad vanced place ment, par tic i pa tion in Hon ors courses de signed
to pre pare mo ti vated stu dents for grad u ate study, or from pursuit
of a degree in Actuarial Science.

UN DER GRAD U ATE PRO GRAMS

The De part ment of Math e mat ics of fers de gree op por tu ni ties
lead ing to a Bach e lor of Arts or a Bach e lor of Sci ence in Math e -
mat ics, a Bach e lor of Arts or a Bach e lor of Sci ence, Math e mat ics, 
Ad vanced, a Bach e lor of Sci ence in Com pu ta tional Math e mat ics, 
and a Bach e lor of Sci ence in Ac tu ar ial Sci ence. The Bach e lor of
Arts de gree pro grams re quire a higher level of for eign lan guage
com pe tency, while the Bach e lor of Sci ence de gree pro grams re -
quire sci ence proficiency beyond that established by the college.

Grad u ates with the Bach e lor of Art and Bach e lor of Sci ence de -
grees find a wide range of ca reer op tions in in dus try and teach ing
fields. The Bach e lor of Arts and Bach e lor of Sci ence pro grams
pre pare stu dents for con tin u ing study in top grad u ate schools or
for the pur suit of ca reers in math e mat i cally in ten sive fields.  The
Bach e lor of Sci ence in Com pu ta tional Math e mat ics pre pares stu -
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dents for ei ther for grad u ate study or for ca reers that rely upon
computational models and tools. 

Stu dents with a Bach e lor of Sci ence de gree in Ac tu ar ial Sci -
ence are sought af ter by in sur ance com pa nies, banks, in vest -
ment firms, gov ern ment agen cies, and busi nesses that weigh the
fi nan cial con se quences of risk. Course work pre pares stu dents
for the So ci ety of Ac tu ar ies ex am i na tions as well as the Val i da tion 
by Ed u ca tional Ex pe ri ence course work nec es sary to be come an
Associate of the Society of Actuaries.  

A Mi nor in Math e mat ics and a Mi nor in Ac tu ar ial Sci ence are
also avail able.

Re quire ments for the Bach e lor of Sci ence De gree in
Ac tu ar ial Sci ence
1. The Uni ver sity re quire ments for bach e lor’s de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Ac tu ar ial Sci ence.

The Uni ver sity’s Tier II writ ing re quire ment for the Ac tu ar ial Sci ence ma jor is met by
com plet ing Math e mat ics 309 or 496.  Those courses are ref er enced in item 3. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor. 
CRED ITS

a. One course of at least 3 cred its in bi o log i cal sci ence, en to mol ogy,
mi cro bi ol ogy, phys i ol ogy, plant bi ol ogy, or zo ol ogy.

b. One of the fol low ing groups of courses (8 or 10 cred its):
(1) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4

CEM 142 Gen eral and In or ganic Chem is try . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1

(2) CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1

(3) CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . . . . . 4
CEM 182H Hon ors Chem is try II. . . . . . . . . . . . . . . . . . . . . 4
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . . . . . 2

(4) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . . . . . 4
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . . . . . 1
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . . . . . 3

c. One of the fol low ing groups of courses (8 cred its):
(1) PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4

PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . 4
(2) PHY 193H Hon ors Phys ics I – Me chan ics . . . . . . . . . . . . 4

PHY 294H Hon ors Phys ics II – Elec tro mag ne tism . . . . . . 4
(3) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
d. One of the fol low ing groups of courses (6 to 8 cred its):

(1) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(3) MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . 3
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . 4

e. One of the fol low ing courses (4 cred its):
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . . . . 4

f. One of the fol low ing courses (3 cred its):
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . . . . 3
MTH 255H Hon ors Dif fer en tial Equa tions . . . . . . . . . . . . . . . . 3
MTH 340 Or di nary Dif fer en tial Equa tions I . . . . . . . . . . . . . . 3

g. One of the fol low ing courses (1 credit):
MTH 490 Di rected Stud ies . . . . . . . . . . . . . . . . . . . . . . . . . . 1
MTH 491B Team work Ex pe ri ence . . . . . . . . . . . . . . . . . . . . . 1

h. All of the fol low ing courses ( 24 cred its):
MTH 309 Lin ear Al ge bra I . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 360 The ory of Math e mat i cal In ter est . . . . . . . . . . . . . . 3
MTH 361 Fi nan cial Math e mat ics for Ac tu ar ies I . . . . . . . . . . 3
MTH 458 Fi nan cial Math e mat ics for Ac tu ar ies II . . . . . . . . . 3
STT 441 Prob a bil ity and Sta tis tics I: Prob a bil ity . . . . . . . . . 3
STT 455 Ac tu ar ial Mod els I . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 456 Ac tu ar ial Mod els II. . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 459 Con struc tion and Eval u a tion of Ac tu ar ial Mod els . 3

i. One of the fol low ing courses (3 cred its):
MTH 457 In tro duc tion to Fi nan cial Math e mat ics. . . . . . . . . . 3
STT 442 Prob a bil ity and Sta tis tics II: Sta tis tics . . . . . . . . . . 3

j. One of the fol low ing courses (3 cred its):
MTH 491A Ac tu ar ial In tern ship . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 496 Cap stone in Math e mat ics (W). . . . . . . . . . . . . . . . 3

k. All of the fol low ing courses (15 cred its):

ACC 230 Sur vey of Ac count ing Con cepts . . . . . . . . . . . . . . 3
EC 201 In tro duc tion to Microeconomics . . . . . . . . . . . . . . 3
EC 202 In tro duc tion to Mac ro eco nom ics . . . . . . . . . . . . . . 3
FI 311 Fi nan cial Man age ment . . . . . . . . . . . . . . . . . . . . . 3
FI 321 The ory of In vest ments. . . . . . . . . . . . . . . . . . . . . . 3

l. One of the fol low ing courses (3 or 4 cred its):
CSE 131 Tech ni cal Com put ing and Prob lem Solv ing . . . . . 3
CSE 231 In tro duc tion to Pro gram ming I . . . . . . . . . . . . . . . . 4

Re quire ments for the Bach e lor of Sci ence De gree
in Com pu ta tional Math e mat ics
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Com pu ta tional Math e mat ics.

The Uni ver sity's Tier II writ ing re quire ment for the Com pu ta tional Math e mat ics ma -
jor is met by com plet ing Math e mat ics 309 or 310 and 496.  Those courses are ref er -
enced in item 3. c. (1) be low.

Stu dents who are in the teacher cer tif i ca tion pro gram are re quired to com plete Math -
e mat ics 330 or 432 and Sta tis tics and Prob a bil ity 430.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:

CRED ITS
a. The fol low ing courses out side the De part ment of Math e mat ics:. . 28 or 29

(1) One course of at least 3 cred its in bi o log i cal sci ence, en to -
mol ogy, mi cro bi ol ogy, phys i ol ogy, plant bi ol ogy, or zo ol ogy.
At least 2 cred its in lab o ra tory in bi o log i cal sci ence, chem is -
try, en to mol ogy, mi cro bi ol ogy, phys i ol ogy, plant bi ol ogy, or
zo ol ogy. Any course noted in item (2) (c) be low may count to -
wards the 2 credit lab o ra tory re quire ment.

(2) One course from each of the fol low ing groups (8 or 10 cred its):
(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4

CEM 151 Gen eral and Descriptive Chem is try. . . . . 4
CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . 4
LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4

(b) CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
CEM 182H Hon ors Chem is try II. . . . . . . . . . . . . . . . . 4
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . 3

(c) CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 3
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . 2
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1

(3) Both of the fol low ing courses (8 cred its):
CSE 231 In tro duc tion to Pro gram ming I . . . . . . . . . . . . . 4
CSE 232 In tro duc tion to Pro gram ming II . . . . . . . . . . . . 4

(4) One course from each of the fol low ing groups (8 cred its):
(a) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4

LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
(b) PHY 184 Phys ics for Sci en tists and En gi neers II . . 4

LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . 4
b. First–year com pe tency in a for eign lan guage

or
For stu dents, who have been ad mit ted to the teacher cer tif i ca tion
pro gram, com ple tion of the Pro fes sional Ed u ca tion Courses in the 
De part ment of Teacher Ed u ca tion.

c. A to tal of 33 to 40 cred its in courses in the De part ment of 
Math e mat ics in clud ing:
(1) One course from each of the fol low ing two groups (6 to 8 cred its):

(a) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus . . . . . . . . . . . . . . . . . . . 3
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 4

(b) MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . 3
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing courses (3 or 4 cred its):
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . 3
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(3) One of the fol low ing two groups (3 or 7 cred its):
(a) MTH 299 Tran si tions. . . . . . . . . . . . . . . . . . . . . . . . 4

MTH 309 Lin ear Al ge bra I . . . . . . . . . . . . . . . . . . . . 3
(b) MTH 317H Ad vanced Lin ear Al ge bra . . . . . . . . . . . . 3

(4) One course from each of the fol low ing groups (6 cred its):
(a) MTH 310 Ab stract Al ge bra I and Num ber The ory. . 3

MTH 418H Hon ors Al ge bra I . . . . . . . . . . . . . . . . . . . 3
(b) MTH 320 Anal y sis I . . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 327H Hon ors In tro duc tion to Anal y sis. . . . . . . . 3
(5) All of the fol low ing courses (9 cred its):
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MTH 451 Nu mer i cal Anal y sis I . . . . . . . . . . . . . . . . . . . . 3
MTH 481 Dis crete Math e mat ics I . . . . . . . . . . . . . . . . . . 3
MTH 496 Cap stone in Math e mat ics . . . . . . . . . . . . . . . . 3
The com ple tion of Math e mat ics 496 sat is fies the cap stone
course re quire ment of the com pu ta tional math e mat ics ma -
jor.

(6) One of the fol low ing courses (3 cred its):
MTH 452 Nu mer i cal Anal y sis I . . . . . . . . . . . . . . . . . . . . 3
MTH 482 Dis crete Math e mat ics II. . . . . . . . . . . . . . . . . . 3

(7) One of the fol low ing courses (3 cred its):
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . 3
MTH 340 Or di nary Dif fer en tial Equa tions I . . . . . . . . . . . 3
MTH 347H Ad vanced Or di nary Dif fer en tial Equa tions . . . 3

d. At least one of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . 3
Stu dents who se lect Math e mat ics 452 or 482 may count the cred -
its to ward ei ther re quire ment 3.c.(6) or 3.d. but not to ward both of
those re quire ments.

Ap proval of the De part ment of Com puter Sci ence and En gi -
neer ing is re quired to en roll in Com puter Sci ence and En gi neer ing
331 and 440.

CSE 331 Al go rithms and Data Struc tures . . . . . . . . . . . . . . 3
CSE 440 In tro duc tion to Ar ti fi cial In tel li gence. . . . . . . . . . . . 3
MTH 360 The ory of Math e mat i cal In ter est . . . . . . . . . . . . . . 3
MTH 415 Ap plied Lin ear Al ge bra . . . . . . . . . . . . . . . . . . . . . 3
MTH 416 In tro duc tion to Al ge braic Cod ing . . . . . . . . . . . . . . 3
MTH 441 Or di nary Dif fer en tial Equa tions II . . . . . . . . . . . . . 3
MTH 452 Nu mer i cal Anal y sis II. . . . . . . . . . . . . . . . . . . . . . . 3
MTH 457 In tro duc tion to Fi nan cial Math e mat ics. . . . . . . . . . 3
MTH 472 Math e mat i cal Logic . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 482 Dis crete Math e mat ics II. . . . . . . . . . . . . . . . . . . . . 3
STT 351 Prob a bil ity and Sta tis tics for En gi neer ing . . . . . . . 3
STT 430 In tro duc tion to Prob a bil ity and Sta tis tics . . . . . . . . 3
STT 441 Prob a bil ity and Sta tis tics I:  Prob a bil ity . . . . . . . . . 3
STT 455 Ac tu ar ial Mod els . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 461 Com pu ta tions in Prob a bil ity and Sta tis tics . . . . . . 3

Re quire ments for the Bach e lor of Arts De gree
in Com pu ta tional Math e mat ics
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Arts de gree in Com pu ta tional Math e mat ics.

The Uni ver sity's Tier II writ ing re quire ment for the Com pu ta tional Math e mat ics ma jor 
is met by com plet ing Math e mat ics 309 or 310 and 496.  Those courses are ref er enced
in item 3.c.(1) be low.

Stu dents who are in the teacher cer tif i ca tion pro gram are re quired to com plete Math -
e mat ics 330 or 432 and Sta tis tics and Prob a bil ity 430.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Arts de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CRED ITS
a. The fol low ing courses out side the De part ment of Math e mat ics:. . 21

(1) One course of at least 3 cred its in bi o log i cal sci ence, en to -
mol ogy, mi cro bi ol ogy, phys i ol ogy, plant bi ol ogy, or zo ol ogy.

(2) One of the fol low ing courses (4 cred its):
LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
PHY 183 Phys ics for Sci en tists and

En gi neers I . . . . . . . . . . . . . . . . . . . . . . . . . 4
(3) One of the fol low ing courses (4 cred its):

CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . 4
CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . . . . . 4
LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . . . . . 4

(4) Both of the fol low ing courses (8 cred its):
CSE 231 In tro duc tion to Pro gram ming I . . . . . . . . . . . . . 4
CSE 232 In tro duc tion to Pro gram ming II . . . . . . . . . . . . 4

b. Sec ond–year com pe tency in a for eign lan guage.
or
For stu dents, who have been ad mit ted to the teacher cer tif i ca tion
pro gram, first-year com pe tency in a for eign lan guage and com ple -
tion of the Pro fes sional Ed u ca tion Courses in the De part ment of
Teacher Ed u ca tion.

c. A to tal of 33 to 40 cred its in courses in the De part ment of 
Math e mat ics including:
(1) One course from each of the fol low ing two groups (6 to 8 cred its):

(a) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus . . . . . . . . . . . . . . . . . . . 3
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 4

(b) MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . 3
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing courses (3 or 4 cred its):

MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . 3
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(3) One of the fol low ing two groups (3 or 7 cred its):
(a) MTH 299 Tran si tions. . . . . . . . . . . . . . . . . . . . . . . . 4

MTH 309 Lin ear Al ge bra I . . . . . . . . . . . . . . . . . . . . 3
(b) MTH 317H Ad vanced Lin ear Al ge bra . . . . . . . . . . . . 3

(4) One course from each of the fol low ing groups (6 cred its):
(a) MTH 310 Ab stract Al ge bra I and Num ber The ory. . 3

MTH 418H Hon ors Al ge bra I . . . . . . . . . . . . . . . . . . . 3
(b) MTH 320 Anal y sis I . . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 327H Hon ors In tro duc tion to Anal y sis. . . . . . . . 3
(5) All of the fol low ing courses (9 cred its):

MTH 451 Nu mer i cal Anal y sis I . . . . . . . . . . . . . . . . . . . . 3
MTH 481 Dis crete Math e mat ics I . . . . . . . . . . . . . . . . . . 3
MTH 496 Cap stone in Math e mat ics . . . . . . . . . . . . . . . . 3

(6) One of the fol low ing courses (3 cred its):
MTH 452 Nu mer i cal Anal y sis I . . . . . . . . . . . . . . . . . . . . 3
MTH 482 Dis crete Math e mat ics II. . . . . . . . . . . . . . . . . . 3

(7) One of the fol low ing courses (3 cred its):
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . 3
MTH 340 Or di nary Dif fer en tial Equa tions I . . . . . . . . . . . 3
MTH 347H Ad vanced Or di nary Dif fer en tial Equa tions . . . 3

d. At least one of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . 3
Stu dents who se lect Math e mat ics 452 or 482 may count the cred -
its to ward ei ther re quire ment 3.c.(6) or 3.d. but not to ward both of
those re quire ments.

Ap proval of the De part ment of Com puter Sci ence and Engi-
neering is re quired to en roll in Com puter Sci ence and En gi neer ing
331 and 440.

CSE 331 Al go rithms and Data Struc tures . . . . . . . . . . . . . . 3
CSE 440 In tro duc tion to Ar ti fi cial In tel li gence. . . . . . . . . . . . 3
MTH 360 The ory of Math e mat i cal In ter est . . . . . . . . . . . . . . 3
MTH 415 Ap plied Lin ear Al ge bra . . . . . . . . . . . . . . . . . . . . . 3
MTH 416 In tro duc tion to Al ge braic Cod ing . . . . . . . . . . . . . . 3
MTH 441 Or di nary Dif fer en tial Equa tions II . . . . . . . . . . . . . 3
MTH 452 Nu mer i cal Anal y sis II. . . . . . . . . . . . . . . . . . . . . . . 3
MTH 457 In tro duc tion to Fi nan cial Math e mat ics. . . . . . . . . . 3
MTH 472 Math e mat i cal Logic . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 482 Dis crete Math e mat ics II. . . . . . . . . . . . . . . . . . . . . 3
STT 351 Prob a bil ity and Sta tis tics for En gi neer ing . . . . . . . 3
STT 430 In tro duc tion to Prob a bil ity and Sta tis tics . . . . . . . . 3
STT 441 Prob a bil ity and Sta tis tics I:  Prob a bil ity . . . . . . . . . 3
STT 455 Ac tu ar ial Mod els . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 461 Com pu ta tions in Prob a bil ity and Sta tis tics . . . . . . 3

Re quire ments for the Bach e lor of Sci ence De gree
in Math e mat ics
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Math e mat ics.

The Uni ver sity's Tier II writ ing re quire ment for the Math e mat ics ma jor is met by com -
plet ing Math e mat ics 396 or 496 and Math e mat ics 309 or 310 or 418H.  Those courses
are ref er enced in item 3.c. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. The fol low ing courses out side the De part ment of Math e mat ics:. . 20 or 21
(1) One course of at least 3 cred its in bi o log i cal sci ence, en to -

mol ogy, mi cro bi ol ogy, phys i ol ogy, plant bi ol ogy, or zo ol ogy.
At least 2 cred its in lab o ra tory in bi o log i cal sci ence, chem is -
try, en to mol ogy, mi cro bi ol ogy, phys ics, phys i ol ogy, plant bi -
ol ogy, or zo ol ogy.

(2) One course from each of the fol low ing groups (8 or 10 cred its):
(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4

CEM 151 Gen eral and Descriptive Chem is try. . . . . 4
CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . 4
LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4

(b) CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
CEM 182H Honors Chem is try II. . . . . . . . . . . . . . . . . 4
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . 3

(c) CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . 2
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 2

(3) One course from each of the fol low ing groups (8 cred its):
(a) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4

LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
(b) PHY 184 Phys ics for Sci en tists and En gi neers II . . 4

LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . 4
b. First–year com pe tency in a for eign lan guage

or
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For stu dents who have been ad mit ted to the teacher cer tif i ca tion
pro gram, com ple tion of the Pro fes sional Ed u ca tion Courses in the 
De part ment of Teacher Ed u ca tion.

c. A to tal of 36 to 43 cred its in courses in the De part ment of Mathema–
tics in clud ing:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 to 43
(1) One course from each of the fol low ing two groups (6 to 8 cred its):

(a) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus . . . . . . . . . . . . . . . . . . . 3
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 4

(b) MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . 3
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing courses (3 or 4 cred its):
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . 3
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(3) One of the fol low ing two groups (3 or 7 cred its):
(a) MTH 299 Tran si tions. . . . . . . . . . . . . . . . . . . . . . . . 4

MTH 309 Lin ear Al ge bra I . . . . . . . . . . . . . . . . . . . . 3
(b) MTH 317H Ad vanced Lin ear Al ge bra . . . . . . . . . . . . 3

(4) The fol low ing course (3 cred its):
MTH 496 Cap stone in Math e mat ics . . . . . . . . . . . . . . . . 3
The com ple tion of Math e mat ics 496 ful fills the de part ment's
cap stone course re quire ment. Stu dents in the teacher cer tif i -
ca tion pro gram may sub sti tute Math e mat ics 396 Cap stone in 
Math e mat ics for Sec ond ary Ed u ca tion for Math e mat ics 496.

(5) A to tal of 27 cred its in ap proved Math e mat ics courses at the
300-level or above. At least four of the ap proved Math e mat -
ics courses must be at the 400-level or above.  Math e mat ics
415, 424, and 443 may not be used to ful fill the re quire ments
of the ma jor.  Stu dents may use no more than one of  Math e -
mat ics 309, 314, 317H to sat isfy this re quire ment. One
course from a list of ap proved cog nates avail able in the De -
part ment of Math e mat ics may be used to sat isfy this re quire -
ment. Sta tis tics and Prob a bil ity 430 is re quired for stu dents in 
the teacher cer tif i ca tion pro gram. Ei ther Sta tis tics and Prob -
a bil ity 430 or 441 may be sub sti tuted for one 300-level math -
e mat ics course. The 300-400 level courses as ref er enced in
item 3. c. par tially sat isfy this re quire ment.

(6) Two of the fol low ing courses (6 cred its):
MTH 310 Ab stract Al ge bra I and Num ber The ory. . . . . . 3
MTH 411 Ab stract Al ge bra II. . . . . . . . . . . . . . . . . . . . . . 3
MTH 418H Hon ors Al ge bra I . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 419H Hon ors Al ge bra II . . . . . . . . . . . . . . . . . . . . . . 3
Stu dents may not sat isfy this re quire ment with the com bi na -
tion of MTH 411 and MTH 418H.

(7) One course from each of the fol low ing groups of courses (6
cred its):
(a) MTH 320 Anal y sis I . . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 327H Hon ors In tro duc tion to Anal y sis. . . . . . . . 3
(b) MTH 421 Anal y sis II . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 429H Hon ors Anal y sis II . . . . . . . . . . . . . . . . . . 3
(8) One of the fol low ing courses (3 cred its):

MTH 330 Higher Ge om e try . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 340 Or di nary Dif fer en tial Equa tions I . . . . . . . . . . . 3
MTH 347H Ad vanced Or di nary Dif fer en tial Equa tions . . . 3
MTH 432 Ax i om atic Ge om e try . . . . . . . . . . . . . . . . . . . . 3
Stu dents in the teacher cer tif i ca tion pro gram must take ei ther 
Math e mat ics 330 or 432. Stu dents not in the teacher cer tif i -
ca tion pro gram must take Math e mat ics 340 or 347H. Stu -
dents not in the teacher cer tif i ca tion pro gram with prior credit
in Math e mat ics 235 or 255H may sub sti tute an ap proved
400-level Math e mat ics course for Math e mat ics 340.

Re quire ments for the Bach e lor of Arts De gree
in Math e mat ics
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Arts de gree in Math e mat ics.

The Uni ver sity's Tier II writ ing re quire ment for the Math e mat ics ma jor is met by com -
plet ing Math e mat ics 396 or 496 and Math e mat ics 309 or 310 or 418H.  Those courses
are ref er enced in items 3. c. (1) and 3. c. (3) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Arts de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CREDITS
a. The fol low ing courses out side the De part ment of Math e mat ics:. . 13

(1) One course of at least 3 cred its in bi o log i cal sci ence, en to -
mol ogy, mi cro bi ol ogy, phys i ol ogy, plant bi ol ogy, or  zo ol ogy.
At least 2 cred its in lab o ra tory in bi o log i cal sci ence, chem is -
try, en to mol ogy, mi cro bi ol ogy, phys ics, phys i ol ogy, plant bi -
ol ogy, or zo ol ogy.

(2) One of the fol low ing courses (4 cred its):

LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4

(3) One of the fol low ing courses (4 cred its):
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . 4

 CEM 181H Honors Chem is try I . . . . . . . . . . . . . . . . . . . . . 4
LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . . . . . 4

b. Sec ond–year com pe tency in a for eign lan guage
or
For stu dents who have been ad mit ted to the teacher cer tif i ca tion
pro gram, first–year com pe tency in a for eign lan guage and com -
ple tion of the Pro fes sional Ed u ca tion Courses in the De part ment
of Teacher Ed u ca tion.

c. A to tal of 36 to 43 cred its in courses in the De part ment of 
Math e mat ics  in clud ing:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 to 43
(1) One course from each of the fol low ing two groups

(6 to 8 cred its):
(a) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 152H Hon ors Cal cu lus . . . . . . . . . . . . . . . . . . . 3
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 4

(b) MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . 3
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing courses (3 or 4 cred its):
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . 3
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(3) One of the fol low ing two groups (3 or 7 cred its):
(a) MTH 299 Tran si tions. . . . . . . . . . . . . . . . . . . . . . . . 4

MTH 309 Lin ear Al ge bra I . . . . . . . . . . . . . . . . . . . . 3
(b) MTH 317H Ad vanced Lin ear Al ge bra . . . . . . . . . . . . 3

(4) The fol low ing course (3 cred its):
MTH 496 Cap stone in Math e mat ics . . . . . . . . . . . . . . . . 3
The com ple tion of Math e mat ics 496 ful fills the de part ment's
cap stone course re quire ment. Stu dents in the teacher cer tif i -
ca tion pro gram may sub sti tute Math e mat ics 396 Cap stone
in Math e mat ics for Sec ond ary Ed u ca tion for Math e mat ics
496.

(5) A to tal of 27 cred its in ap proved Math e mat ics courses at the
300–level or above. At least 4 of the ap proved Math e mat ics
courses must be at the 400–level or above.  Math e mat ics
415, 424, and 443 may not be used to ful fill the re quire ments
of the ma jor.  Stu dents may use no more than one of MTH
309, 314, 317H to sat isfy this re quire ment. One course from
a list of ap proved cog nates avail able in the De part ment of
Math e mat ics may be used to sat isfy this re quire ment. Sta tis -
tics and Prob a bil ity 430 is re quired for stu dents in the teacher 
cer tif i ca tion pro gram. Ei ther Sta tis tics and Prob a bil ity 430 or
441 may be sub sti tuted for one 300-level math e mat ics
course. The 300-400 level courses ref er enced in item 3. c.
par tially sat isfy this re quire ment.

(6) Two of the fol low ing courses (6 cred its):
MTH 310 Ab stract Al ge bra I and Num ber The ory. . . . . . 3
MTH 411 Ab stract Al ge bra II. . . . . . . . . . . . . . . . . . . . . . 3
MTH 418H Hon ors Al ge bra I . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 419H Hon ors Al ge bra II . . . . . . . . . . . . . . . . . . . . . . 3
Stu dents may not sat isfy this re quire ment with the com bi na -
tion of MTH 411 and MTH 418H.

(7) One course from each of the fol low ing groups of courses (6
cred its):
(a) MTH 320 Anal y sis I . . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 327H Hon ors In tro duc tion to Anal y sis. . . . . . . . 3
(b) MTH 421 Anal y sis II . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 429H Hon ors Anal y sis II . . . . . . . . . . . . . . . . . . 3
(8) One of  the fol low ing courses (3 cred its):

MTH 330 Higher Ge om e try . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 340 Or di nary Dif fer en tial Equa tions I . . . . . . . . . . . 3
MTH 347H Ad vanced Or di nary Dif fer en tial Equa tions . . . 3
MTH 432 Ax i om atic Ge om e try . . . . . . . . . . . . . . . . . . . . 3
Stu dents in the teacher cer tif i ca tion pro gram must take ei -
ther Math e mat ics 330 or 432. Stu dents not in the teacher
cer tif i ca tion pro gram must take Math e mat ics 340 or 347H.
Stu dents not in the teacher cer tif i ca tion pro gram with prior
credit in Math e mat ics 235 or 255H may sub sti tute an ap -
proved 400-level Math e mat ics course for Math e mat ics 340.

Re quire ments for the Bach e lor of Arts De gree in 
Math e mat ics, Ad vanced
1. The Uni ver sity re quire ments for bach e lor’s de grees as de scribed in the Un der grad u -

ate  Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Arts de gree in Math e mat ics, Ad vanced.

The Uni ver sity’s Tier II writ ing re quire ment for the Math e mat ics, Ad vanced ma jor is
met by com plet ing Math e mat ics 418H and 496.  Those courses are ref er enced in item
3. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment. Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The  re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Arts de gree.
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The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:

CRED ITS
a. The fol low ing courses out side the De part ment of Math e mat ics

(12 or 13 cred its):
(1) One course of at least 3 cred its in bi o log i cal sci ence, en to -

mol ogy, mi cro bi ol ogy, phys i ol ogy, plant bi ol ogy, or zo ol ogy.
(2) One of the fol low ing courses (4 cred its):

CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . 4
CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . . . . . 4
LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . . . . . 4

(3) One of the fol low ing courses (3 or 4 cred its):
PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4
PHY 193H Hon ors Phys ics I – Me chan ics . . . . . . . . . . . . 3
LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(4) One 2 credit lab o ra tory course.
b. Second-year com pe tency in a for eign lan guage

or
For stu dents who have been ad mit ted to the teacher cer tif i ca tion
pro gram, com ple tion of the Pro fes sional Ed u ca tion Courses in the 
De part ment of Teacher Ed u ca tion and first-year competency in a
for eign language.

c. A to tal of 34 to 37 cred its in courses in the De part ment of Math e -
mat ics in clud ing:
(1) One of the fol low ing courses (3 or 4 cred its):

MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . 3
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing courses (3 or 4 cred its):
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . 3
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(3) One of the fol low ing courses (3 or 4 cred its):
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . 3
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(4) All of the fol low ing courses (25 cred its):
MTH 291 Math e mat ics Snap shots . . . . . . . . . . . . . . . . . 1
MTH 317H Ad vanced Lin ear Al ge bra . . . . . . . . . . . . . . . . 3
MTH 327H In tro duc tion to Ad vanced Anal y sis . . . . . . . . . 3
MTH 347H Ad vanced Or di nary Dif fer en tial Equa tions . . . 3
MTH 418H Hon ors Al ge bra I . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 419H Hon ors Al ge bra II . . . . . . . . . . . . . . . . . . . . . . 3
MTH 428H Hon ors Anal y sis I . . . . . . . . . . . . . . . . . . . . . . 3
MTH 429H Hon ors Anal y sis II . . . . . . . . . . . . . . . . . . . . . . 3
MTH 496 Cap stone in Math e mat ics . . . . . . . . . . . . . . . . 3
The com ple tion of Math e mat ics 496 ful fills the de part ment’s
cap stone course re quire ment.

d. A to tal of 12 cred its in ap proved courses with sub stan tive
high-level quan ti ta tive ma te rial at the 400-level or above. Up to 9
of these 12 cred its may be sat is fied by courses in de part ments
other than Math e mat ics as ap proved by the stu dent’s ac a demic
ad vi sor. Stu dents in the teacher cer tif i ca tion pro gram must take
Math e mat ics 432 to ful fill part of this elec tive re quire ment. Stu -
dents in the teacher cer tif i ca tion pro gram must also take STT 430
which may not be counted as part of this re quire ment.

Re quire ments for the Bach e lor of Sci ence De gree in 
Math e mat ics, Advanced
1. The Uni ver sity re quire ments for bach e lor’s de grees as de scribed in the Un der grad u -

ate  Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Math e mat ics, Ad vanced.

The Uni ver sity’s Tier II writ ing re quire ment for the Math e mat ics, Advanced ma jor is
met by com plet ing Math e mat ics 418H and 496.  Those courses are ref er enced in item
3. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment. Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The  re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:

CRED ITS
a. The fol low ing courses out side the De part ment of Math e mat ics

(17 to 21 cred its):
(1) One course of at least 3 cred its in bi o log i cal sci ence, en to -

mol ogy, mi cro bi ol ogy, phys i ol ogy, plant bi ol ogy, or zo ol ogy.
(2) One of the fol low ing groups of courses (8 or 10 cred its):

(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4
CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1

(b) CEM 151 Gen eral and De scrip tive Chem is try. . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1

(c) CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . 4
CEM 182H Hon ors Chem is try II. . . . . . . . . . . . . . . . . 4
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . 2

(d) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . 3
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1

(3) One of the fol low ing groups of courses (6 or 8 cred its):
(a) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4

PHY 184 Phys ics for Sci en tists and En gi neers II . . 4
(b) PHY 193H Hon ors Phys ics I – Me chan ics . . . . . . . . 3

PHY 294H Hon ors Phys ics II – Elec tro mag ne tism . . 3
(c) LB 271 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 3

LB 272 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . 3
b. First-year com pe tency in a for eign lan guage

or
For stu dents who have been ad mit ted to the teacher cer tif i ca tion
pro gram, com ple tion of the Pro fes sional Ed u ca tion Courses in the 
De part ment of Teacher Ed u ca tion.

c. A to tal of 34 to 37 cred its in courses in the De part ment of Math e -
mat ics in clud ing:
(1) One of the fol low ing courses (3 or 4 cred its):

MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . 3
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) One of the fol low ing courses (3 or 4 cred its):
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . 3
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(3) One of the fol low ing courses (3 or 4 cred its):
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . 3
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(4) All of the fol low ing courses (25 cred its):
MTH 291 Math e mat ics Snap shots . . . . . . . . . . . . . . . . . 1
MTH 317H Ad vanced Lin ear Al ge bra . . . . . . . . . . . . . . . . 3
MTH 327H In tro duc tion to Ad vanced Anal y sis . . . . . . . . . 3
MTH 347H Ad vanced Or di nary Dif fer en tial Equa tions . . . 3
MTH 418H Hon ors Al ge bra I . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 419H Hon ors Al ge bra II . . . . . . . . . . . . . . . . . . . . . . 3
MTH 428H Hon ors Anal y sis I . . . . . . . . . . . . . . . . . . . . . . 3
MTH 429H Hon ors Anal y sis II . . . . . . . . . . . . . . . . . . . . . . 3
MTH 496 Cap stone in Math e mat ics . . . . . . . . . . . . . . . . 3
The com ple tion of Math e mat ics 496 ful fills the de part ment’s
cap stone course re quire ment.

d. A to tal of 12 cred its in ap proved courses with sub stan tive
high-level quan ti ta tive ma te rial at the 400-level or above. Up to 9
of these 12 cred its may be sat is fied by courses in de part ments
other than Math e mat ics as ap proved by the stu dent’s ac a demic
advisor. Stu dents in the teacher cer tif i ca tion pro gram must take
Math e mat ics 432 to ful fill part of this elec tive re quire ment. Stu -
dents in the teacher cer tif i ca tion pro gram must also take STT 430
which may not be counted as part of this re quire ment.

MI NOR IN MATH E MAT ICS

The Mi nor in Math e mat ics, which is ad min is tered by the De part -
ment of Math e mat ics, will broaden stu dents’ un der stand ing and
ap pli ca tion of math e mat i cal con cepts to their cho sen field of
study.

The mi nor is avail able as an elec tive to stu dents who are en -
rolled in bach e lor’s de gree pro grams at Mich i gan State Uni ver sity 
other than the Bach e lor of Arts and Bach e lor of Sci ence De gree
in Math e mat ics. With the ap proval of the de part ment and col lege
that ad min is ter the stu dent’s de gree pro gram, the courses that
are used to sat isfy the mi nor may also be used to sat isfy the re -
quire ments for the bach e lor’s de gree. At least 12 unique cred its
counted to wards the re quire ments for a stu dent’s mi nor must not
be used to ful fill the re quire ments for that stu dent’s ma jor.

Stu dents who plan to com plete the re quire ments of the mi nor
should con sult the un der grad u ate ad vi sor in the De part ment of
Math e mat ics.

Re quire ments for the Mi nor in Math e mat ics

CRED ITS
Com plete the fol low ing (21 to 28 cred its):
1. One of the fol low ing courses (3 or 4 cred its):

LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2. One of the fol low ing courses (3 or 4 cred its):
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
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3. One of the fol low ing courses (3 or 4 cred its):
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . . . . . . . . . 3

4. One of the fol low ing groups of courses (3 to 7 cred its):
(a) MTH 299 Tran si tions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

MTH 309 Lin ear Al ge bra I . . . . . . . . . . . . . . . . . . . . . . . . . 3
(b) MTH 317H Ad vanced Lin ear Al ge bra . . . . . . . . . . . . . . . . . . 3

5. All of the fol low ing courses (9 cred its):
MTH 310 Ab stract Al ge bra I and Num ber Theory. . . . . . . . . . . . . . 3
MTH 320 Anal y sis I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
One 400-level math e mat ics course ap proved by the stu dent's ad vi sor . 3

MI NOR IN AC TU AR IAL SCI ENCE

The Mi nor in Ac tu ar ial Sci ence, which is ad min is tered by the De -
part ment of Math e mat ics within the Col lege of Nat u ral Sci ence, is
avail able as an elec tive to stu dents who are en rolled in any bach -
e lor’s de gree pro gram at Mich i gan State Uni ver sity. This mi nor
com ple ments a num ber of ma jor fields such as math e mat ics, sta -
tis tics and prob a bil ity, fi nance, and eco nom ics. It is in tended to
pre pare stu dents for work in in sur ance com pa nies, banks, in vest -
ment firms, gov ern ment work, hos pi tals and busi ness firms where 
there is a need to weigh the fi nan cial con se quences of risk. The
Mi nor in Ac tu ar ial Sci ence pre pares stu dents for two of the ex am i -
na tions of the So ci ety of Ac tu ar ies (SOA): Exam P/1 and Exam
FM/2. With the ap proval of the de part ment that ad min is ters the
stu dent’s de gree pro gram, courses that are used to sat isfy the re -
quire ments for the mi nor may also be used to sat isfy the re quire -
ments for the bach e lor’s de gree.

Re quire ments for the Mi nor in Ac tu ar ial Sci ence

The stu dent must com plete all of the fol low ing courses (21 cred its):
CREDITS

1. All of the fol low ing courses (18 cred its):
FI 311 Fi nan cial Man age ment . . . . . . . . . . . . . . . . . . . . . . . . . . 3
FI 321 The ory of In vest ments. . . . . . . . . . . . . . . . . . . . . . . . . . . 3
FI 379 Ad vanced De riv a tives (D) . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 360 The ory of Math e mat i cal In ter est . . . . . . . . . . . . . . . . . . . 3
STT 441 Prob a bil ity and Sta tis tics I: Prob a bil ity . . . . . . . . . . . . . . 3
STT 455 Ac tu ar ial Mod els . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

2. One of the fol low ing courses (3 cred its):
MTH 457 In tro duc tion to Fi nan cial Math e mat ics. . . . . . . . . . . . . . . 3
STT 442 Prob a bil ity and Sta tis tics II: Sta tis tics . . . . . . . . . . . . . . . 3

TEACHER CER TIF I CA TION OP TIONS

The math e mat ics dis ci plin ary ma jors lead ing to the Bach e lor of
Arts and Bach e lor of Sci ence de grees are avail able for teacher
cer tif i ca tion. The math e mat ics, ad vanced ma jor lead ing to the
Bach e lor of Sci ence de gree is also avail able for sec ond ary
teacher cer tif i ca tion.

A math e mat ics-el e men tary and math e mat ics-sec ond ary dis ci -
plin ary mi nor are also avail able for teacher cer tif i ca tion.

Stu dents who elect a math e mat ics or math e mat ics, ad vanced
dis ci plin ary ma jor or the math e mat ics-el e men tary or math e mat -
ics-sec ond ary dis ci plin ary mi nor must con tact the De part ment of
Math e mat ics.

For ad di tional in for ma tion, re fer to the state ment on TEACHER
CER TIF I CA TION in the De part ment of Teacher Ed u ca tion sec -
tion of this cat a log.

GRAD U ATE STUDY

The De part ment of Math e mat ics is ranked a tier-one pro gram by
the Na tional Re search Coun cil rank ings and con ducts
world-class re search in a broad spec trum of math e mat i cal en -
deav ors. At the high est level, the de part ment of fers the grad u ate
de grees of Doc tor of Phi los o phy in Math e mat ics and Doc tor of
Phi los o phy in Ap plied Math e mat ics, which open the door to re -
search ca reers in uni ver si ties, na tional lab o ra to ries, and in dus try.
We also of fer grad u ate work lead ing to Mas ter of Sci ence de grees 

in Math e mat ics and in Ap plied Math e mat ics, as well as a Mas ter
of Arts for Teach ers de gree. Our Pro fes sional Mas ter's pro gram
in In dus trial Math e mat ics has an exemplary record of preparing
students for careers in industry. 

AP PLIED MATH E MATICS

Mas ter of Sci ence

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

To be ad mit ted to the Mas ter of Sci ence de gree pro gram in ap -
plied math e mat ics, a per son should have com pleted (1) the
math e mat ics or ap plied math e mat ics courses nor mally re quired
for the bach e lor's de gree with a ma jor in math e mat ics, phys ics, or 
en gi neer ing, (2) a min i mum of a year's work in math e mat i cal anal -
y sis at the se nior year level, and (3) courses in ma tri ces and lin ear 
al ge bra.

Re quire ments for the Mas ter of Sci ence De gree
in Ap plied Math e mat ics

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der Plan B (with out the sis).  The stu dent's pro gram of study must
be ap proved by the stu dent's ac a demic ad vi sor and must in clude:
1. At least 24 cred its in math e mat ics courses in clud ing:

a. At least 6 cred its from the fol low ing courses:  Math e mat -
ics 818, 819, 828, 829, 848, 849, 868, 869.

b. At least 12 cred its in 800–level ap plied math e mat ics
courses in clud ing 6 cred its in one of the fol low ing groups
of courses:  Math e mat ics 841, 842; 848, 849; 850, 851;
or 880, 881.

The com ple tion of Math e mat ics 848 and 849 may be used
to sat isfy ei ther the re quire ment ref er enced in item 1 a. or
the re quire ment ref er enced in item 1. b., but not both of
those re quire ments.

2. At least 18 cred its in 800–900 level courses.

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

Reg u lar ad mis sion to the Doc tor of Phi los o phy de gree pro gram in 
ap plied math e mat ics pre sup poses ac a demic prep a ra tion equiv a -
lent to a Mas ter of Sci ence de gree with a ma jor in math e mat ics
with a grade–point av er age of 3.00 or better.  How ever, a stu dent
with a bach e lor's de gree whose un der grad u ate prep a ra tion is
strong may be ad mit ted di rectly to the pro gram upon pass ing a
qual i fy ing ex am i na tion.

Re quire ments for the Doc tor of Phi los o phy De gree
in Ap plied Math e mat ics

The stu dent must:
1. Pass the qual i fy ing ex am i na tion.
2. Com plete at least 30 cred its in ap proved 800–900 level

math e mat ics courses ex clud ing courses taken in prep a ra -
tion for the qual i fy ing ex am i na tion and Math e mat ics 999; at
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least 18 of the 30 cred its must be in ap plied math e mat ics
courses.

3. Pres ent at least two sem i nars ac cept able to the fac ulty.
4. Pass the com pre hen sive ex am i na tion.
5. Dem on strate a read ing knowl edge of one for eign lan guage,

nor mally from among French, Ger man, and Rus sian, suf fi -
cient to read the math e mat i cal lit er a ture writ ten in that lan -
guage.

6. Com plete a dis ser ta tion in ap plied math e mat ics.
For de tailed in for ma tion re gard ing the qual i fy ing and com pre -

hen sive ex am i na tions, con tact the De part ment of Math e mat ics.

IN DUS TRIAL MATH E MATICS

Mas ter of Sci ence

The de gree of Mas ter of Sci ence in In dus trial Math e mat ics is de -
signed to pro duce gen er al ized prob lem solv ers of great ver sa til ity, 
ca pa ble of mov ing within an or ga ni za tion from task to task. The
grad u ate will have ac quired not only the stan dard math e mat i cal
and sta tis ti cal tools, but also the ba sic ideas of en gi neer ing and
busi ness, and will have re ceived train ing in pro ject de vel op ment
and in modes of in dus trial com mu ni ca tion. The pro gram is for stu -
dents plan ning ca reers in busi ness, gov ern ment or in dus try.

Ad mis sion

To be ad mit ted to the Mas ter of Sci ence in In dus trial Math e mat ics
pro gram, a per son should have com pleted (1) the math e mat ics or 
ap plied math e mat ics courses nor mally re quired for the bach e lor’s 
de gree with a ma jor in math e mat ics, sta tis tics, economics, phys -
ics or en gi neer ing, (2) courses at the se nior level in math e mat i cal
anal y sis, lin ear al ge bra and dif fer en tial equa tions, and (3) have
some fa mil iar ity with math e mat i cal soft ware pro grams such as
Mathematica, Matlab, etc.

Stu dents en ter ing the pro gram are ex pected to have a math e -
mat i cal prep a ra tion at the level of Math e mat ics 421, 414 and 442.
Stu dents with de fi cien cies may be re quired to take ad di tional
course work.

Re quire ments for the Mas ter of Sci ence De gree in
In dus trial Math e mat ics

In ad di tion to meet ing the re quire ments of the Uni ver sity and the Col lege of Nat u ral
Sci ence, the stu dent must com plete a to tal of 36 cred its for the de gree un der Plan B
(with out the sis). The stu dent’s pro gram of study must be ap proved by the stu dent’s
ac a demic ad vi sor, in clud ing:
1. The fol low ing re quire ments for the ma jor: . . . . . . . . . . . . . . . . . . . . . . . 36

a. Both of the fol low ing courses:
MTH 843 Sur vey of In dus trial Math e mat ics . . . . . . . . . . . . . 3
MTH 844 Pro jects in In dus trial Math e mat ics . . . . . . . . . . . . 3

b. A min i mum of four of the fol low ing courses:
MTH 810 Er ror-Cor recting Codes . . . . . . . . . . . . . . . . . . . . . 3
MTH 840 Chaos and Dy nam i cal Sys tems . . . . . . . . . . . . . . 3
MTH 841 Bound ary Value Prob lems I . . . . . . . . . . . . . . . . . 3
MTH 842 Bound ary Value Prob lems II . . . . . . . . . . . . . . . . . 3
MTH 848 Or di nary Dif fer en tial Equa tions . . . . . . . . . . . . . . . 3
MTH 849 Par tial Dif fer en tial Equa tions. . . . . . . . . . . . . . . . . 3
MTH 850 Nu mer i cal Anal y sis I . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 851 Nu mer i cal Anal y sis II. . . . . . . . . . . . . . . . . . . . . . . 3
MTH 852 Nu mer i cal Methods for Or di nary

Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . . 3
MTH 880 Combinatorics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 881 Graph The ory . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

c. A min i mum of two of the fol low ing courses:
STT 461 Com pu ta tions in Prob a bil ity and Sta tis tics . . . . . . 3
STT 801 De sign of Ex per i ments . . . . . . . . . . . . . . . . . . . . . 3
STT 843 Multivariate Anal y sis . . . . . . . . . . . . . . . . . . . . . . . 3
STT 844 Time Se ries Anal y sis. . . . . . . . . . . . . . . . . . . . . . . 3
STT 847 Anal y sis of Sur vival Data. . . . . . . . . . . . . . . . . . . . 3
STT 861 The ory of Prob a bil ity and Sta tis tics I . . . . . . . . . . . 3
STT 862 The ory of Prob a bil ity and Sta tis tics II . . . . . . . . . . 3
STT 863 Sta tis tics Meth ods I . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 864 Sta tis tics Meth ods II . . . . . . . . . . . . . . . . . . . . . . . 3
STT 865 Mod ern Sta tis ti cal Meth ods. . . . . . . . . . . . . . . . . . 3
STT 866 Spa tial Data Anal y sis . . . . . . . . . . . . . . . . . . . . . . 3

STT 886 Sto chas tic Pro cesses and Ap pli ca tions . . . . . . . . 3
STT 888 Sto chas tic Mod els in Fi nance . . . . . . . . . . . . . . . . 3

d. At least four of the fol low ing courses:
CE 801 Non lin ear Struc tural Me chan ics . . . . . . . . . . . . . . 3
CE 829 Mix ing and Trans port in Sur face Wa ters. . . . . . . . 3
CE 863 Ap plied Nu mer i cal Meth ods for Civil and

En vi ron men tal En gi neers . . . . . . . . . . . . . . . . . 1
CSE 802 Pat tern Rec og ni tion and Anal y sis . . . . . . . . . . . . . 3
CSE 803 Com puter Vi sion . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 830 De sign and The ory of Al go rithms . . . . . . . . . . . . . 3
CSE 835 Al go rith mic Graph The ory . . . . . . . . . . . . . . . . . . . 3
CSE 872 Ad vanced Com puter Graphics . . . . . . . . . . . . . . . 3
CSE 881 Data Min ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
CSE 885 Ar ti fi cial Neu ral Net works . . . . . . . . . . . . . . . . . . . 3
EC 811A Math e mat i cal Ap pli ca tions in Eco nom ics . . . . . . . 2
EC 811B The Struc ture of Eco nomic Anal y sis . . . . . . . . . . . 2
EC 812A Microeconomics I . . . . . . . . . . . . . . . . . . . . . . . . . 3
EC 812B Microeconomics II . . . . . . . . . . . . . . . . . . . . . . . . . 3
EC 813A Mac ro eco nom ics I . . . . . . . . . . . . . . . . . . . . . . . . . 3
EC 813B Mac ro eco nom ics II . . . . . . . . . . . . . . . . . . . . . . . . 3
EC 816 Eco nomic Thought II . . . . . . . . . . . . . . . . . . . . . . . 3
EC 820A Econ o met rics IA . . . . . . . . . . . . . . . . . . . . . . . . . . 3
EC 820B Econ o met rics IB . . . . . . . . . . . . . . . . . . . . . . . . . . 3
EC 822A Time Se ries Econ o met rics I . . . . . . . . . . . . . . . . . 3
EC 822B Time Se ries Econ o met rics II . . . . . . . . . . . . . . . . . 3
EC 829 The Eco nom ics of En vi ron men tal Re sources . . . . 3
ECE 466 Dig i tal Sig nal Pro cess ing and Fil ter De sign . . . . . 3
ECE 837 Com pu ta tional Meth ods in Electromagnetics . . . . 3
ECE 848 Evo lu tion ary Com pu ta tion . . . . . . . . . . . . . . . . . . . 3
ECE 849 Dig i tal Im age Pro cess ing . . . . . . . . . . . . . . . . . . . 3
ECE 863 Anal y sis of Sto chas tic Sys tems. . . . . . . . . . . . . . . 3
ECE 867 In for ma tion The ory and Cod ing. . . . . . . . . . . . . . . 3
ECE 885 Ar ti fi cial Neu ral Net works . . . . . . . . . . . . . . . . . . . 3
ENE 801 Dy nam ics of En vi ron men tal Sys tems . . . . . . . . . . 3
ENE 804 Bi o log i cal Pro cesses in En vi ron men tal 

En gi neer ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ENE 822 Ground wa ter Mod el ing . . . . . . . . . . . . . . . . . . . . . 3
ENE 823 Sto chas tic Ground wa ter Mod el ing . . . . . . . . . . . . 3
ME 820 Con tin uum Me chan ics. . . . . . . . . . . . . . . . . . . . . . 3
ME 821 Lin ear Elas tic ity . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 830 Fluid Me chan ics I . . . . . . . . . . . . . . . . . . . . . . . . . 3
ME 840 Com pu ta tional Fluid Dy nam ics and Heat Trans fer 3
ME 851 Lin ear Sys tems and Con trol . . . . . . . . . . . . . . . . . 3
ME 860 The ory of Vi bra tions . . . . . . . . . . . . . . . . . . . . . . . 3
ME 872 Fi nite El e ment Method . . . . . . . . . . . . . . . . . . . . . 3
MKT 805 Mar ket ing Man age ment. . . . . . . . . . . . . . . . . . . . . 2
MKT 806 Mar ket ing Anal y sis . . . . . . . . . . . . . . . . . . . . . . . . 3
MKT 809 Pric ing, Prof it abil ity and Mar ket ing Met rics . . . . . . 3
MKT 819 Ad vanced Mar ket ing Re search . . . . . . . . . . . . . . . 3
MKT 865 Emerg ing Top ics in Busi ness . . . . . . . . . . . . . . . . 3
SCM 800 Sup ply Chain Man age ment. . . . . . . . . . . . . . . . . . 3
SCM 826 Man u fac tur ing De sign and Anal y sis . . . . . . . . . . . 1
SCM 827 Com pet ing Through Sup ply Chain Lo gis tics . . . . . 1
SCM 833 De ci sion Sup port Mod els . . . . . . . . . . . . . . . . . . . 2
SCM 843 Sus tain able Sup ply Chain Man age ment . . . . . . . . 2
SCM 853 Op er a tions Strat egy . . . . . . . . . . . . . . . . . . . . . . . 2
SCM 854 In te grated Lo gis tics Sys tems . . . . . . . . . . . . . . . . 2

e. Com ple tion of a Cer tif i cate in Pro gram Man age ment. This re -
quires com ple tion of PHM 857 Pro ject Man age ment, cov er ing
such top ics as for mal pro ject man age ment cul ture, prin ci ples,
knowl edge ar eas, and ter mi nol ogy. It will nor mally be un der taken
dur ing the first year of en roll ment with the op por tu nity to use the
credit-no credit grad ing sys tem. Cer tif i ca tion will also re quire par -
tic i pa tion in In dus trial Math e mat ics-spe cific dis cus sion ses sions.
Af ter the com ple tion of the cer tif i cate pro gram is ap proved by the
in struc tors, the In dus trial Math e mat ics Pro gram, and the As so ci -
ate Dean of the Col lege of Nat u ral Sci ence, the Of fice of the Reg -
is trar will en ter on the stu dent’s ac a demic re cord the name of the
cer tif i cate pro gram and the date it was com pleted. This cer tif i ca -
tion will ap pear on the stu dent’s tran script upon completion of the
requirements for the degree pro gram.

MATH E MATICS

Mas ter of Arts for Teachers

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low. 

Ad mis sion 

To be ad mit ted to the Mas ter of Arts for Teachers de gree pro gram
in math e mat ics, a per son should have (1) at least one year of cal -
cu lus and (2) at least 10 cred its of ac cept able ju nior and se nior
math e mat ics courses.  Normally these 10 cred its should in clude
courses in ad vanced cal cu lus and mod ern al ge bra.  The can di -
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date should also pos sess, or be a can di date for, teacher cer tif i ca -
tion.

Re quire ments for the Mas ter of Arts for Teachers De gree
in Math e mat ics

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der Plan B (with out the sis).  The stu dent's pro gram of study must
be ap proved by the stu dent's ac a demic ad vi sor and must in clude:
1. At least 9 cred its from the fol low ing courses:  Math e mat ics

801, 802A, 802B, and 903.
2. At least 15 ad di tional cred its in math e mat ics or sta tis tics

courses in clud ing one course se quence, such as al ge bra or
dis crete math e mat ics, from a list of ap proved courses that is
avail able in the De part ment of Math e mat ics.

3. Course work in each of the fol low ing five ar eas of math e mat -
ics:  ge om e try, al ge bra, anal y sis, dis crete math e mat ics, and
prob a bil ity and sta tis tics.  Courses com pleted while en rolled
in a bach e lor's de gree pro gram may be used to sat isfy this re -
quire ment.

Mas ter of Sci ence 

In ad di tion to meet ing the re quire ments of the uni ver sity and of the 
Col lege of Nat u ral Sci ence, stu dents must meet the re quire ments 
spec i fied be low. 

Ad mis sion 

To be ad mit ted to the Mas ter of Sci ence de gree pro gram in math -
e mat ics, a per son should have (1) at least one year of cal cu lus
and (2) at least 10 cred its of ac cept able ju nior and se nior math e -
mat ics courses. Normally these 10 cred its should in clude courses 
in ad vanced cal cu lus and mod ern al ge bra. 

Re quire ments for the Mas ter of Sci ence De gree
in Math e mat ics

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der Plan B (with out the sis).  The stu dent's pro gram of study must
be ap proved by the stu dent's ac a demic ad vi sor and must in clude:
1. At least 24 cred its in math e mat ics courses in clud ing at least

6 cred its from the fol low ing courses:  Math e mat ics 818, 819,
828, 829, 848, 849, 868, 869.

2. At least 18 cred its in 800–900 level courses.

Doc tor of Phi los o phy 

In ad di tion to meet ing the re quire ments of the uni ver sity and of the 
Col lege of Nat u ral Sci ence, stu dents must meet the re quire ments 
spec i fied be low. 

Ad mis sion 

Reg u lar ad mis sion to the Doc tor of Phi los o phy de gree pro gram in 
math e mat ics pre sup poses ac a demic prep a ra tion equiv a lent to a
Mas ter of Sci ence de gree with a ma jor in math e mat ics with a
grade–point av er age of 3.00 or better. How ever, a stu dent with a
bach e lor's de gree whose un der grad u ate prep a ra tion is strong
may be ad mit ted di rectly to the pro gram upon pass ing a qual i fy ing 
ex am i na tion. 

Re quire ments for the Doc tor of Phi los o phy De gree
in Math e mat ics

The stu dent must:
1. Pass the qual i fy ing ex am i na tion.

2. Com plete at least 30 cred its in ap proved 800–900 level
math e mat ics courses ex clud ing courses taken in prep a ra -
tion for the qual i fy ing ex am i na tion and Math e mat ics 999.

3. Pres ent at least two sem i nars ac cept able to the fac ulty.
4. Pass the com pre hen sive ex am i na tion.
5. Dem on strate a read ing knowl edge of one for eign lan guage,

nor mally from among French, Ger man, and Rus sian, suf fi -
cient to read the math e mat i cal lit er a ture writ ten in that lan -
guage.

For de tailed in for ma tion re gard ing the qual i fy ing and com pre -
hen sive ex am i na tions, con tact the De part ment of Math e mat ics.

DE PART MENT of
MI CRO BI OL OGY and
MO LEC U LAR GE NETICS

Vic tor DiRita, Chair per son 

The De part ment of Mi cro bi ol ogy and Mo lec u lar Ge net ics is ad -
min is tered jointly by the col leges of Nat u ral Sci ence, Hu man
Med i cine, Os teo pathic Med i cine, and Vet er i nary Med i cine.

Mi cro bi ol ogy in volves the study of mi cro scopic or gan isms:
bac te ria, vi ruses, al gae, fungi, and pro to zoa, as well as re search
on the in ter ac tion of patho genic and beneficial mi crobes with their 
hosts.

Mo lec u lar ge net ics and genomics in cludes study of the ba sis of 
he red ity and the mech a nisms by which genes ex ert their ef fects
as well as ge netic en gi neer ing and gene manipulation. Much of
this study orig i nates in mi cro bial sys tems or em ploys mi cro bi ol -
ogy-based tech nol o gies, but these ap proaches can be ap plied to
larger or gan isms as well.

The mi cro bial sci ences in flu ence nearly ev ery area of biology.
Mi crobes are not only key in dis ease, in dus trial pro cesses, and
the en vi ron ment, but they are among the best stud ied model sys -
tems in biology.  

The mi cro bi ol o gist to day may spe cial ize in one or more of the
di verse as pects of the sci ence. At the un der grad u ate level, stu -
dents may pur sue their in ter ests by com plet ing a course of study 
lead ing to a bach e lor's de gree in mi cro bi ol ogy, genomics and mo -
lec u lar ge net ics, or en vi ron men tal bi ol ogy/microbiology.

Em ploy ment op por tu ni ties for mi cro bi ol o gists and mo lec u lar
geneticists ex ist at all lev els of ed u ca tion. Ca reers are avail able
as teach ers and re search ers in uni ver si ties and in sti tutes, and as
sci en tists in a va ri ety of gov ern men tal, med i cal, and in dus trial
lab o ra to ries. 

Be cause the pro grams in mi cro bi ol ogy or mo lec u lar genetics
of fer a broad over view of bi ol ogy, they are ex cel lent choices for
students who are in ter ested in fun da men tal and ap plied bi o log i -
cal sci ence and also for stu dents who plan to ap ply for ad mis sion
to grad u ate pro fes sional pro grams, such as hu man or vet er i nary
medicine.

Stu dents who are en rolled in bach e lor’s de gree pro grams in
the De part ment of Mi cro bi ol ogy and Mo lec u lar Ge net ics may
elect the Specialization in Food Processing and Technology.  For
ad di tional in for ma tion, re fer to the Spe cial iza tion in Food Pro -
cessing and Tech nol ogy state ment in the De part ment of Food
Sci ence and Hu man Nu tri tion state ment in the Col lege of Ag ri cul -
ture and Nat u ral Re sources sec tion of this cat a log.

The De part ment of Mi cro bi ol ogy and Mo lec u lar Ge net ics also
par tic i pates in the joint bach e lor’s de gree/mas ter’s de gree of the
Col lege of Nat u ral Sci ence. For ad di tional in for ma tion, re fer to
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the Col lege of Nat u ral Sci ence Dual De gree Pro gram:  Bach e lor
of Sci ence and Mas ter of Sci ence sec tion of this cat a log.

UN DER GRAD U ATE PRO GRAMS

EN VI RON MEN TAL BI OL OGY/MI CRO BI OL OGY

En vi ron men tal mi cro bi ol ogy is a large and di verse field that ad -
dresses con cerns such as soil fer til ity, wa ter pu rity and qual ity,
and safety of the food sup ply.   Al though en vi ron men tal bi ol ogy is
con cerned with all mem bers of the bio sphere and the geo chem i -
cal sur round ings, mi cro or gan isms are at the heart of the bi o log i -
cal ac tiv i ties in the en vi ron ment.  Many of the en vi ron men tal
prob lems fac ing so ci ety are mi cro bi o log i cal ones, or ones for
which mi cro bi o log i cal so lu tions may be found.

The Bach e lor of Sci ence de gree pro gram with a ma jor in en vi -
ron men tal bi ol ogy/mi cro bi ol ogy is de signed for stu dents who plan 
to pur sue ca reers in volv ing mi cro bi ol ogy and the en vi ron ment or
who plan to pur sue grad u ate study in mi cro bi ol ogy and re lated en -
vi ron men tal ar eas.

The ed u ca tional ob jec tives of the pro gram are to:
1. Help stu dents to ac quire knowl edge of mi cro bi ol ogy and re -

lated en vi ron men tal ar eas.
2. Pre pare stu dents to solve prob lems in en vi ron men tal mi cro -

bi ol ogy.
On com ple tion of the pro gram, the grad u ate may ap ply for cer -

tif i ca tion with the Na tional Reg is try of Mi cro bi ol o gists of the Amer -
i can So ci ety for Mi cro bi ol ogy.

Re quire ments for the Bach e lor of Sci ence De gree in
En vi ron men tal Bi ol ogy/Mi cro bi ol ogy
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in En vi ron men tal Bi ol ogy/Mi cro bi ol ogy.

The Uni ver sity's Tier II writ ing re quire ment for the En vi ron men tal Bi ol ogy/Mi cro bi ol -
ogy ma jor is met by com plet ing Mi cro bi ol ogy 408.  That course is ref er enced in item
3.b.(1) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. The fol low ing courses out side the De part ment of 
Mi cro bi ol ogy: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62 or 64
(1) One of the fol low ing, ei ther a. or b. (4 or 6 cred its):

(a) BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . 3
BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . 3

(b) BMB 401 Comprehensive Bio chem is try . . . . . . . . . 4
(2) All of the fol low ing courses (57 cred its):

BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
or
BS 172 Organismal and Pop u la tion Bi ol ogy 

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
CE 280 Prin ci ples of En vi ron men tal En gi neer ing

and Science . . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 142 Gen eral and In or ganic Chem is try . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . . . . . 1
CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . . . . . 2
CSS 210 Fun da men tals of Soil Sci ence. . . . . . . . . . . . . 3
GLG 201 The Dy namic Earth . . . . . . . . . . . . . . . . . . . . . 4
GLG 421 En vi ron men tal Geo chem is try . . . . . . . . . . . . . 4
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . . . . . 1

STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . 1

b. The fol low ing courses in the De part ment of Mi cro bi ol ogy
and Mo lec u lar Ge net ics: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
(1) All the fol low ing courses (16 cred its):

MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . 3
MMG 302 In tro duc tory Lab o ra tory for Gen eral

and Al lied Health Mi cro bi ol ogy . . . . . . . . . . 1
MMG 408 Ad vanced Mi cro bi ol ogy Lab o ra tory (W) . . . . . 3
MMG 421 Prokaryotic Cell Phys i ol ogy. . . . . . . . . . . . . . . 3
MMG 425 Mi cro bial Ecol ogy . . . . . . . . . . . . . . . . . . . . . . 3
MMG 431 Mi cro bial Ge net ics. . . . . . . . . . . . . . . . . . . . . . 3

(2) One of the fol low ing two op tions (3 cred its):
(a) MMG 491 Cur rent Top ics in Mi cro bi ol ogy

and Mo lec u lar Ge net ics. . . . . . . . . . . . 3
(b) MMG 492 Un der grad u ate Re search Sem i nar . . . . . 1

One of the fol low ing courses:
MMG 499 Un der grad u ate Re search . . . . . . . . . . . . 2
MMG 499H Honors Re search . . . . . . . . . . . . . . . . . . 2
The com ple tion of ei ther of these two op tions ful fills the
de part ment's cap stone course re quire ment.

c. One course from two of the fol low ing ar eas:. . . . . . . . . . . . . . . . . 6
(1) CSS 455 Pol lut ants in the Soil En vi ron ment. . . . . . . . . . 3
(2) FOR 404 For est Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . 3
(3) FSC 440 Food Mi cro bi ol ogy. . . . . . . . . . . . . . . . . . . . . . 3
(4) GEO 206 Phys i cal Ge og ra phy . . . . . . . . . . . . . . . . . . . . 3

GEO 221 In tro duc tion to Geo graphic
In for ma tion . . . . . . . . . . . . . . . . . . . . . . . . . 3

(5) MMG 426 Biogeochemistry . . . . . . . . . . . . . . . . . . . . . . . 3
(6) MMG 445 Mi cro bial Bio tech nol ogy (W) . . . . . . . . . . . . . . 3
(7) FOR 466 Nat u ral Re source Pol icy . . . . . . . . . . . . . . . . . 3

ZOL 446 En vi ron men tal Is sues and Pub lic Pol icy . . . . . 3
(8) FW 420 Stream Ecol ogy. . . . . . . . . . . . . . . . . . . . . . . . 3

FW 472 Lim nol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

GENOMICS AND MO LEC U LAR GE NET ICS

The ob jec tive of the Bach e lor of Sci ence de gree pro gram with a
ma jor in genomics and mo lec u lar ge net ics is to pro vide a broad
foun da tion in sci ence, with em pha sis in genomics and mo lec u lar
ge net ics. Al though the ma jor ity of the course work is pre scribed,
stu dents have an op por tu nity to tai lor their de gree pro gram to
their own in ter ests within the field by choos ing a suit able course
com bi na tion from a slate of op tions. On com ple tion of the pro -
gram, grad u ates may ap ply for cer tif i ca tion with the Na tional Reg -
is try of Mi cro bi ol o gists of the Amer i can So ci ety for Mi cro bi ol ogy.

In ad di tion to the gen eral de gree re quire ments of the Col lege of 
Nat u ral Sci ence, the un der grad u ate pro gram in genomics and
mo lec u lar ge net ics en com passes fun da men tal train ing in chem -
is try, math e mat ics, phys ics, and bi ol ogy. This foun da tion pro -
vides the pre req ui sites for un der tak ing the ba sic courses in
genomics and mo lec u lar ge net ics. In or der to in crease the flex i bil -
ity of the pro gram, and to pro vide ad di tional in tel lec tual stim u la -
tion, stu dents are en cour aged to par tic i pate in mentored
in de pend ent re search for at least two, and ide ally three or more,
se mes ters. In de pend ent re search is avail able to both Hon ors
Col lege and other stu dents, and of ten cul mi nates with a re port
writ ten in manu script style by the stu dent. This re search may ful fill 
part of the de part ment’s cap stone course re quire ment for the
bach e lor’s de gree with a ma jor in genomics and mo lec u lar ge net -
ics.

Re quire ments for the Bach e lor of Sci ence De gree in
Genomics and Mo lec u lar Ge net ics
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Genomics and Mo lec u lar Genetics.

The Uni ver sity's Tier II writ ing re quire ment for the Genomics and Mo lec u lar
Genetics ma jor is met by com plet ing Mi cro bi ol ogy 434.  That course is ref er enced in
item 3. b. (2) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Stud ies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.
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3. The fol low ing re quire ments for the ma jor:
CRED ITS

a. The fol low ing courses out side the De part ment of Mi cro bi ol ogy
and Mo lec u lar Genetics: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 to 57
(1) One of the fol low ing, ei ther a. or b. (4 or 6 cred its):

(a) BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . 3
BMB 462 Ad vanced Biochemistry II . . . . . . . . . . . . 3

(b) BMB 401 Comprehensive Bio chem is try . . . . . . . . . 4
(2) One of the fol low ing groups of courses (6 or 9 cred its):

(a) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . 3

(b) LB 144 Bi ol ogy I: Organismal Bi ol ogy . . . . . . . . . 4
LB 145 Bi ol ogy II: Cell and Mo lec u lar Bi ol ogy . . . 5

(c) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . 3
BS 182H Honors Organismal and Pop u la tion

Bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . 3
(3) One of the fol low ing courses (2 cred its):

BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BS 192H Hon ors Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
This re quire ment is waived for stu dents who se lected item
(2) (b) above.

(4) One of the fol low ing groups of courses (9 or 10 cred its):
(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4

CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . 1

(b) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4
LB 172 Prin ci ples of Chem is try II . . . . . . . . . . . . 4
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1
LB 172L Prin ci ples of Chem is try II – Re ac tiv ity

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . 1
(c) CEM 151 Gen eral and De scrip tive Chem is try . . . . 4

CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . 1

(d) CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . 4
CEM 182H Hon ors Chem is try II . . . . . . . . . . . . . . . . 4
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . 2
CEM 186H Hon ors Chem is try Lab o ra tory II . . . . . . . 2

(5) One of the fol low ing groups of courses (8 cred its):
(a) CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . 3

CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . 2

(b) CEM 351 Or ganic Chem is try I . . . . . . . . . . . . . . . . 3
CEM 352 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3
CEM 355 Or ganic Lab o ra tory I . . . . . . . . . . . . . . . . 2

(6) The fol low ing course (4 cred its):
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . 4

(7) One of the fol low ing groups of courses (8 to 10 cred its):
(a) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . 3

PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II . . . . . 1

(b) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . 4

(c) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . 4
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . 1

(d) PHY 193H Hon ors Phys ics I - Me chan ics . . . . . . . . . 4
PHY 294H Hon ors Phys ics II - Elec tro mag ne tism . . 4
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . 1

(8) Both of the fol low ing courses (6 to 8 cred its):
(a) One of the fol low ing courses (3 or 4 cred its):

LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . 3
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . 3

(b) One of the fol low ing courses (3 or 4 cred its):
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 126 Sur vey of Cal cu lus II . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . 4
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . 3
STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . 3

b. The fol low ing courses in the De part ment of Mi cro bi ol ogy and
Mo lec u lar Ge net ics: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19
(1) All of the fol low ing courses (13 cred its):

MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . 3
MMG 302 In tro duc tory Lab o ra tory for Gen eral and

Al lied Health Microbiology. . . . . . . . . . . . . . 1
MMG 409 Eukaryotic Cell Bi ol ogy . . . . . . . . . . . . . . . . . . 3
MMG 431 Mi cro bial Ge net ics. . . . . . . . . . . . . . . . . . . . . . 3
MMG 433 Mi cro bial Genomics. . . . . . . . . . . . . . . . . . . . . 3

(2) One of the fol low ing courses (3 cred its):
MMG 408 Ad vanced Mi cro bi ol ogy Lab o ra tory (W) . . . . . 3
MMG 434 Lab o ra tory in Genomics and Mo lec u lar

Ge net ics (W) . . . . . . . . . . . . . . . . . . . . . . . . 3
(3) One of the fol low ing two op tions (3 cred its):

(a) MMG 491 Cur rent Top ics in Mi cro bi ol ogy 
and Mo lec u lar Genetics. . . . . . . . . . . . 3

(b) MMG 492 Un der grad u ate Re search Sem i nar . . . . . 1
One of the fol low ing courses:
MMG 499 Un der grad u ate Re search . . . . . . . . . . . . 2
MMG 499H Honors Re search . . . . . . . . . . . . . . . . . . 2
The com ple tion of Mi cro bi ol ogy 491, or Mi cro bi ol ogy 492
and 499 or 499H, ful fills the de part ment’s cap stone
course re quire ment.

c. Two of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 to 8
ANS 314 Ge netic Im prove ment of Do mes tic An i mals . . . . . 4
ANS 425 An i mal Bio tech nol ogy . . . . . . . . . . . . . . . . . . . . . . 3
CSE 231 In tro duc tion to Pro gram ming I . . . . . . . . . . . . . . . . 4
CSE 232 In tro duc tion to Pro gram ming II . . . . . . . . . . . . . . . 4
CSS 350 In tro duc tion to Plant Ge net ics . . . . . . . . . . . . . . . . 3
CSS 441 Plant Breed ing and Bio tech nol ogy . . . . . . . . . . . . 3
MMG 404 Hu man Ge net ics . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 413 Vi rol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PLB 400 In tro duc tion to Bioinformatics . . . . . . . . . . . . . . . . 3
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

MI CRO BI OL OGY

The ob jec tive of the Bach e lor of Sci ence de gree pro gram with a
ma jor in mi cro bi ol ogy  is to pro vide a broad foun da tion in sci ence,
with em pha sis in mi cro bi ol ogy.  In or der to as sist stu dents in plan -
ning a course of study, elec tive mi cro bi ol ogy courses are or ga -
nized by in ter est group (cell and mo lec u lar bi ol ogy, im mu nol ogy
and med i cal mi cro bi ol ogy, mi crobe bi ol ogy, and mi cro bial bio -
tech nol ogy) and stu dents are ad vised in per sonal con sul ta tions
to se lect a set of elec tives ac cord ing to their interests. Thus, dif -
fer ent em pha ses may be chosen by stu dents in tend ing to ac quire
tech ni cal com pe tence in the field, to pur sue grad u ate ed u ca tion
in mi cro bi ol ogy or an other bi o log i cal sci ence, or to at tain com pe -
tence in a ba sic med i cal sci ence pre pa ra tory to or in con junc tion
with pro fes sional study in hu man or vet er i nary med i cine. On com -
ple tion of the pro gram, grad u ates may ap ply for cer tif i ca tion with
the Na tional Reg is try of Mi cro bi ol o gists of the Amer i can So ci ety
for Mi cro bi ol ogy.

In ad di tion to the gen eral de gree re quire ments of the Col lege of 
Nat u ral Sci ence, the un der grad u ate pro gram in mi cro bi ol ogy en -
com passes fun da men tal train ing in chem is try, math e mat ics,
phys ics, and bi ol ogy. This foun da tion pro vides the pre req ui sites
for un der tak ing the ba sic courses in mi cro bi ol ogy. 

In or der to in crease the flex i bil ity of the pro gram, and to pro vide
ad di tional in tel lec tual stim u la tion, stu dents are en cour aged to
par tic i pate in tu tored in de pend ent re search for at least two, and
ide ally three or more, se mes ters. In de pend ent re search is avail -
able to both Honors Col lege and other stu dents, and of ten cul mi -
nates with a re port writ ten in manu script style by the stu dent. This
re search may ful fill part of the de part ment's cap stone course re -
quire ment for the bach e lor's de gree with a ma jor in mi cro bi ol ogy.

Re quire ments for the Bach e lor of Sci ence De gree
in Mi cro bi ol ogy
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Mi cro bi ol ogy.

The Uni ver sity's Tier II writ ing re quire ment for the Mi cro bi ol ogy ma jor is met by com -
plet ing Mi cro bi ol ogy 408.  That course is ref er enced in item 3. b. (1) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:

CREDITS
a. The fol low ing courses out side the De part ment of 

Mi cro bi ol ogy: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 to 53
(1) One of the fol low ing, ei ther a. or b. (4 or 6 cred its):

(a) BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . 3
BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . 3

(b) BMB 401 Comprehensive Bio chem is try . . . . . . . . . 4
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(2) One of fol low ing groups of courses (6 or 9 cred its):
(a) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . 3

BS 162 Organismal and Pop u la tion Bi ol ogy . . . . 3
(b) LB 144 Bi ol ogy I: Organismal Bi ol ogy . . . . . . . . . 4

LB 145 Bi ol ogy II: Cell and Mo lec u lar Bi ol ogy . . . 5
(c) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . 3

BS 182H Hon ors Organismal and Pop u la tion
Bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . 3

(3) One of the fol low ing courses (2 cred its):
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BS 192H Hon ors Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
This re quire ment is waived for stu dents who se lected item
(2) (b) above.

(4) One of the fol low ing groups of courses (9 or 10 cred its):
(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4

CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . 1

(b) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4
LB 172 Prin ci ples of Chem is try II . . . . . . . . . . . . 4
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1
LB 172L Prin ci ples of Chem is try II – Re ac tiv ity

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . 1
(c) CEM 151 Gen eral and De scrip tive Chem is try . . . . 4

CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1
CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . 1

(d) CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . 4
CEM 182H Hon ors Chem is try II . . . . . . . . . . . . . . . . 4
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . 2
CEM 186H Hon ors Chem is try Lab o ra tory II . . . . . . . 2

(5) One of the fol low ing groups of courses (8 cred its):
(a) CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . 3

CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . 2

(b) CEM 351 Or ganic Chem is try I . . . . . . . . . . . . . . . . 3
CEM 352 Or ganic Chem is try II . . . . . . . . . . . . . . . . 3
CEM 355 Or ganic Lab o ra tory I . . . . . . . . . . . . . . . . 2

(6) One of the fol low ing groups of courses (8 to 10 cred its):
(a) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . 3

PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II . . . . . 1

(b) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . 4

(c) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . 4
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . 1

(d) PHY 193H Hon ors Phys ics I - Me chan ics . . . . . . . . . 4
PHY 294H Hon ors Phys ics II - Elec tro mag ne tism . . 4
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . 1

(7) Both of the fol low ing courses (6 to 8 cred its):
(a) One of the fol low ing courses (3 or 4 cred its):

LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . 3
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . 3

(b) One of the fol low ing courses (3 or 4 cred its):
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 126 Sur vey of Cal cu lus II . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . 4
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . 3
STT 421 Sta tis tics I . . . . . . . . . . . . . . . . . . . . . . . . 3

b. The fol low ing courses in the De part ment of Mi cro bi ol ogy and
Mo lec u lar Ge net ics: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16
(1) All of the fol low ing courses (13 cred its):

MMG 301 In tro duc tory Mi cro bi ol ogy . . . . . . . . . . . . . . . . 3
MMG 302 In tro duc tory Lab o ra tory for Gen eral and

Al lied Health Mi cro bi ol ogy. . . . . . . . . . . . . . 1
MMG 408 Ad vanced Mi cro bi ol ogy Lab o ra tory (W) . . . . . 3
MMG 421 Prokaryotic Cell Physiology. . . . . . . . . . . . . . . 3
MMG 431 Mi cro bial Genetics. . . . . . . . . . . . . . . . . . . . . . 3

(2) One of the fol low ing, ei ther (a) or (b) (3 cred its):
(a) MMG 491 Cur rent Top ics in Mi cro bi ol ogy 

and Mo lec u lar Ge net ics. . . . . . . . . . . . 3
(b) MMG 492 Un der grad u ate Re search Sem i nar . . . . . 1

and
One of the fol low ing courses:
MMG 499 Un der grad u ate Re search . . . . . . . . . . . . 2
MMG 499H Honors Re search . . . . . . . . . . . . . . . . . . 2
The com ple tion of Mi cro bi ol ogy 491, or Mi cro bi ol ogy 492
and 499 or 499H, ful fills the de part ment’s cap stone
course re quire ment.

c. Com plete four of the fol low ing courses (12 or 13 cred its):
EPI 390 Dis ease in So ci ety: In tro duc tion to Ep i de mi ol ogy

and Pub lic Health . . . . . . . . . . . . . . . . . . . . . . . 4
FSC 440 Food Mi cro bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . 3

MMG 413 Vi rol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 425 Mi cro bial Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 433 Mi cro bial Genomics . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 445 Mi cro bial Bio tech nol ogy (W) . . . . . . . . . . . . . . . . 3
MMG 451 Im mu nol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MMG 461 Mo lec u lar Pathogenesis . . . . . . . . . . . . . . . . . . . . 3
MMG 463 Med i cal Mi cro bi ol ogy . . . . . . . . . . . . . . . . . . . . . . 3

GRAD U ATE STUDY

The De part ment of Mi cro bi ol ogy and Mo lec u lar Ge net ics is ad -
min is tered jointly by the col leges of Nat u ral Sci ence, Hu man
Med i cine, Os teo pathic Med i cine, and Vet er i nary Med i cine.  Study 
for the Mas ter of Sci ence de gree in mi cro bi ol ogy and mo lec u lar
genetics or the Doc tor of Phi los o phy de gree in mi cro bi ol ogy and
mo lec u lar ge net ics may be ad min is tered by any one of the four
col leges ref er enced above. Study for the Doc tor of Phi los o phy
de gree with a ma jor in mi cro bi ol ogy—en vi ron men tal tox i col ogy is
ad min is tered by the Col lege of Vet er i nary Med i cine. 

Stu dents who are en rolled in Mas ter of Sci ence de gree pro -
grams in the De part ment of Mi cro bi ol ogy and Mo lec u lar Ge net ics
may elect a Specialization in Food Safety.  For ad di tional in for ma -
tion, re fer to the state ment on the spe cial iza tion in the Col lege of
Vet er i nary Med i cine sec tion of this cat a log.

MI CRO BI OL OGY and MO LEC U LAR GENETICS

In gen eral, qual i fied stu dents will be ad mit ted to grad u ate study
lead ing di rectly to the Ph.D. de gree in mi cro bi ol ogy and mo lec u -
lar genetics.  Stu dents who are en rolled in the pro fes sional pro -
grams in the col leges of Hu man Med i cine, Os teo pathic Med i cine,
and Vet er i nary Med i cine, or in pro fes sional pro grams in other col -
leges, may pur sue a grad u ate de gree in mi cro bi ol ogy and mo lec -
u lar genetics con cur rently.

The ob jec tive of the grad u ate pro grams in mi cro bi ol ogy and
mo lec u lar genetics is to pro vide ba sic ed u ca tion in var i ous
subdisciplines of mi cro bi ol ogy and in ten sive re search ex pe ri ence 
in spe cialty ar eas rel a tive to the stu dent's in ter est.  In the mas ter's 
pro gram, stu dents ex tend their com pre hen sion of mi cro bi ol ogy
and cog nate sci ence through ad vanced course work, sem i nars,
and re search. The Doc tor of Phi los o phy is a re search–ori ented
de gree; the em pha sis is placed on orig i nal re search, and the aim
is to en able the stu dent to be come a self–ed u cat ing and cre ative
scholar. Fa cil ities and op por tu ni ties are also avail able for post -
doc toral as so ci ates. Fi nan cial sub sidy is avail able for qual i fied
ap pli cants.

A new grad u ate stu dent in mi cro bi ol ogy and mo lec u lar ge net -
ics  is ad vised by the Di rec tor of Grad u ate Studies un til a ma jor
pro fes sor is cho sen.  This choice should be made by the end of
the sec ond se mes ter of en roll ment in the pro gram.  The ma jor
pro fes sor as sists the stu dent in se lect ing a guid ance com mit tee.
The com mit tee helps the stu dent in plan ning a pro gram of study.
The pro gram must be ap proved by the end of the third se mes ter
of en roll ment in the pro gram.  A Man ual for Grad u ate Study in
Mi cro bi ol ogy and Mo lec u lar Genetics is avail able from the de -
part ment.  This man ual con tains a phi los o phy of grad u ate ed u ca -
tion and in for ma tion about the de part ment's mas ter's and
doc toral de gree pro grams and re lated pro ce dures.

Sev eral mem bers of the fac ulty of the De part ment of Mi cro bi ol -
ogy and Mo lec u lar Ge net ics are ap pointed jointly in other de part -
ments or are af fil i ated with the NSF Sci ence and Tech nol ogy
Cen ter for Mi cro bial Ecol ogy or with the Mich i gan Bio tech nol ogy
In sti tute.  Some mem bers of the fac ulty con trib ute to in ter de part -
men tal grad u ate pro grams of study.

Sched uled courses and re search are of fered at the W. K.
Kellogg Bi o log i cal Sta tion lo cated at Gull Lake, near Bat tle Creek. 
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Mas ter of Sci ence

Most stu dents ad mit ted to the M.S. pro gram in mi cro bi ol ogy and
mo lec u lar ge net ics  have the Ph.D. de gree as their even tual goal. 

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, Hu man Med i cine, Os teo pathic
Med i cine, or Vet er i nary Med i cine, stu dents must meet the re -
quire ments spec i fied be low.

Ad mis sion 

In gen eral, ap pli cants should have had the equiv a lent of two
semesters each of phys ics, in or ganic chem is try, and or ganic
chem is try; one bio chem is try course; math e mat ics through in te -
gral cal cu lus; and one or more courses in the bi o log i cal sci ences.
Ap pli cants should have pro fi ciency in writ ten and spo ken Eng lish,
a min i mum grade–point av er age of 3.00, and grades of 3.0 or
above in sci ence and math e mat ics courses. Scores on the Grad -
u ate Re cord Ex am i na tion Gen eral Test and a per sonal let ter of
pro fes sional in tent and ob jec tives are re quired. Al though prep a -
ra tion in the fun da men tals of mi cro bi ol ogy is de sir able, in ter ested
stu dents with de grees in any of the phys i cal or bi o log i cal sci ences
or math e mat ics are in vited to ap ply for ad mis sion to the pro gram.
Ap pli cants not pos sess ing all of the re quire ments may be ad mit -
ted to the pro gram pro vi sion ally and per mit ted to make up de fi -
cien cies on a col lat eral ba sis.

Re quire ments for the Mas ter of Sci ence De gree
in Mi cro bi ol ogy and Mo lec u lar Genetics

The stu dent must com plete 30 cred its un der Plan A (with the sis).
At least 5 cred its of mas ter's the sis re search are re quired.  The fi -
nal oral ex am i na tion, which cov ers both course work and the sis
re search, is ad min is tered by the stu dent's guid ance com mit tee
and a rep re sen ta tive of the de part ment Grad u ate Com mit tee.
The ex am in ing com mit tee rec om mends a grade for the the sis re -
search and the ad vis abil ity of fur ther grad u ate study.  All mas ter's
stu dents are re quired to par tic i pate in lab o ra tory teach ing, and
are ex pected to at tend de part men tal sem i nars.

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the uni ver sity and of the 
Col lege of Nat u ral Sci ence, Hu man Med i cine, Os teo pathic Med i -
cine, or Vet er i nary Med i cine, stu dents must meet the re quire -
ments spec i fied be low. 

Ad mis sion 

A stu dent may ap ply for ad mis sion to the doc toral pro gram in Mi -
cro bi ol ogy and Mo lec u lar Ge net ics when the in di vid ual is about to
earn or has earned a Bach e lor of Sci ence, Bach e lor of Arts, Mas -
ter of Sci ence, or a pro fes sional med i cal de gree. In gen eral, ap pli -
cants should have had the equiv a lent of two semesters each of
phys ics, in or ganic chem is try, and or ganic chem is try; one bio -
chem is try course; math e mat ics through in te gral cal cu lus; and
one or more courses in the bi o log i cal sci ences. Ap pli cants should
have pro fi ciency in writ ten and spo ken Eng lish, a min i mum
grade–point av er age of 3.00, and grades of 3.0 or above in sci -
ence and math e mat ics courses. Scores on the Grad u ate Re cord
Ex am i na tion Gen eral Test and a per sonal let ter of pro fes sional in -
tent and ob jec tives are re quired. Al though prep a ra tion in the fun -
da men tals of mi cro bi ol ogy is de sir able, in ter ested stu dents with
de grees in any of the phys i cal or bi o log i cal sci ences or math e mat -
ics are in vited to ap ply for ad mis sion to the pro gram. Ap pli cants
not pos sess ing all of the re quire ments may be ad mit ted to the pro -

gram pro vi sion ally and per mit ted to make up de fi cien cies on a
col lat eral ba sis.

Re quire ments for the Doc tor of Phi los o phy De gree
in Mi cro bi ol ogy and Mo lec u lar Genetics

The stu dent must:
1. Com plete a min i mum of four grad u ate courses (ex clud ing

top ics and sem i nar courses) cov er ing the ar eas of ge net ics,
mi cro bi ol ogy, and bio chem is try.  At least two of these
courses must be of fered by the De part ment of Mi cro bi ol ogy
and Mo lec u lar Ge net ics.

2. Com plete five grad u ate sem i nar courses, each of which in -
volves an oral pre sen ta tion by the stu dent.

3. Com plete at least two, and pref er a bly three, ro ta tions in the
lab o ra to ries of dif fer ent fac ulty mem bers in the De part ment
of Mi cro bi ol ogy and Mo lec u lar Ge net ics.  This re quire ment
must be com pleted by the end of the first cal en dar year of en -
roll ment in the pro gram.

4. Pass the pre lim i nary ex am i na tion, which in volves an oral de -
fense of the re search pro posal.  This ex am i na tion is nor mally 
given at the end of the sec ond year of en roll ment in the pro -
gram.

5. Sub mit a dis ser ta tion and a pub lish able manu script, based
on orig i nal re search and rep re sent ing a new and sig nif i cant
con tri bu tion to knowl edge.

All doc toral stu dents in mi cro bi ol ogy and mo lec u lar ge net ics
are re quired to par tic i pate in lab o ra tory teach ing, and are ex -
pected to at tend de part men tal sem i nars.

Ac a demic Stan dards

Fail ure to pass the pre lim i nary ex am i na tion will re sult in dis missal
from the pro gram.

BIOMOLECULAR SCI ENCE GATE WAY - FIRST YEAR

Stu dents are en cour aged to ap ply for ad mis sion to the Ph.D. pro -
gram through the BioMolecular Sci ence Gate way – First Year,
where stu dents choose a doc toral ma jor from any of six Ph.D.
pro grams: bio chem is try and mo lec u lar bi ol ogy, cell and mo lec u -
lar bi ol ogy, ge net ics, mi cro bi ol ogy and molecular genetics,
pharmacology and toxicology, or physiology. For ad di tional in for -
ma tion re fer to the Col lege of Nat u ral Sci ence sec tion of this cat a -
log.

MI CRO BI OL OGY—EN VI RON MEN TAL TOX I COL OGY

Doc tor of Phi los o phy

For in for ma tion about the Doc tor of Phi los o phy de gree pro gram
in mi cro bi ol ogy—en vi ron men tal tox i col ogy, re fer to the state ment 
on Multidepartmental Doc toral Pro grams in En vi ron men tal Tox i -
col ogy in the Grad u ate Ed u ca tion sec tion of this cat a log.
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DE PART MENT of
PHYSICS and AS TRON OMY

Phillip M. Duxbury, Chair per son

Phys ics is the study of the phys i cal uni verse. By means of ob ser -
va tion, ex per i ment, the o ret i cal con struc tions and com puter sim u -
la tions, this sci ence at tempts to find the prin ci ples, which de scribe 
that uni verse. Among the top ics of phys ics are mo tion and force,
en ergy, sound, elec tric ity and mag ne tism, light, atomic and nu -
clear struc ture, nu clear re ac tions, prop er ties of con densed mat -
ter, the el e men tary par ti cles and their in ter ac tions, and par ti cle
ac cel er a tors. A study of phys ics pro vides the ba sic un der stand ing 
of na ture, and de vel ops the an a lyt i cal skills, which are es sen tial
for prog ress in sci ence and tech nol ogy, e.g., con duct ing sci en tific
re search, solv ing en vi ron men tal prob lems, ad vanc ing bio med i cal 
sys tems, and in vent ing cut ting-edge tech nol ogy of the 21st cen -
tury.

As tron omy is the study of the uni verse be yond the earth. The
laws of phys ics, as they are known from lab o ra tory ex per i ments,
are ap plied to stars, in ter stel lar gas, gal ax ies, and space it self in
an at tempt to un der stand the de tailed phys i cal states of these en -
ti ties. As tro phys ics fre quently in volves a study of mat ter un der ex -
treme con di tions that can not be du pli cated in the lab o ra tory; from
this point of view the uni verse be comes a lab o ra tory in which nat -
u rally oc cur ring phe nom ena sub ject mat ter to very large ranges of 
phys i cal pa ram e ters. Cos mol ogy, a branch of phys ics and as tron -
omy, at tempts to use the ory and cur rent ob ser va tions to com pre -
hend the his tory and evo lu tion of the uni verse.

The de part ment of fers di verse courses in phys ics and as tron -
omy. Un der grad u ate pro grams with dif fer ent em pha ses may be
planned through an ap pro pri ate choice of elec tives from the de -
part men tal courses. Other in ter ests may be pur sued by con cen -
trat ing the elec tives in math e mat ics, chem is try, bi ol ogy, com puter 
sci ence, or other branches of sci ence or en gi neer ing.

UN DER GRAD U ATE PRO GRAMS

Bach e lor of Sci ence

PHYS ICS 

The Bach e lor of Sci ence de gree with a ma jor in phys ics is de -
signed to pro vide a thor ough foun da tion in the field of phys ics to -
gether with con sid er able back ground in math e mat ics and a
bal anced pro gram in the lib eral arts. It is de signed for those with
an in ter est in:

a. Grad u ate Study. Within the re quire ments listed be low,
the stu dent's elec tives should em pha size the ory in such
ar eas as elec tric ity and mag ne tism, quan tum me chan -
ics, ad di tional math e mat ics, and com puter pro gram -
ming.

b. Ex per i men tal Phys ics as a prep a ra tion for po si tions in
gov ern ment and in dus try.  Stu dents tak ing this pro gram
have an op por tu nity to ob tain a ba sic back ground in me -
chan ics, elec tric ity and elec tron ics, ther mo dy nam ics,
op tics, and mod ern phys ics. They will also have an op -
por tu nity to ac quire strong ex per i men tal train ing in at
least two and prob a bly three of the fol low ing ar eas: elec -
tron ics, mod ern op tics, nu clear phys ics, and solid state
(ma te ri als) phys ics. Com puter pro gram ming courses
and ex pe ri ence are strongly rec om mended.

Rec om mended pro grams of study are avail able in a De part -
ment of Phys ics and As tron omy bro chure. 

Re quire ments for the Bach e lor of Sci ence De gree
in Phys ics
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Phys ics.

The Uni ver sity's Tier II writ ing re quire ment for the Phys ics ma jor is met by com plet -
ing one of the clus ters of courses ref er enced in item 3. b. (4) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:

CREDITS
a. The fol low ing courses out side the De part ment of Phys ics and 

As tron omy: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 to 28
(1) One of the fol low ing courses (3 or 4 cred its):

BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Biology . . . . . . . . 3
ENT 205 Pests, So ci ety and En vi ron ment . . . . . . . . . . . 3
MMG 201 Fun da men tals of Mi cro bi ol ogy . . . . . . . . . . . . 3
PLB 105 Plant Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . 4
ZOL 141 In tro duc tory Hu man Ge net ics . . . . . . . . . . . . . 3

(2) One of the fol low ing groups of courses (8 to 10 cred its):
(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4

CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1

(b) CEM 151 Gen eral and De scrip tive Chem is try. . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1

(c) CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . 4
CEM 182H Hon ors Chem is try II. . . . . . . . . . . . . . . . . 4
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . 2

(d) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . 3

(3) One of the fol low ing groups of Math e mat ics courses 
(12 to 14 cred its):
(a) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . 4
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . 3

(b) MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . 3
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . 4
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . 3

or
MTH 340 Or di nary Dif fer en tial Equa tions I . . . . . . . 3

(c) LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . 4

(4) Two ad di tional math e mat ics courses at the 300-level or
above of at least 3 cred its each. PHY 415 Meth ods of The o -
ret i cal Phys ics may be used in ful fill ment of this re quire ment.

b. The fol low ing courses in the De part ment of Phys ics and Astro–
nomy: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33 to 38
(1) One of the fol low ing groups of courses (8 to 14 cred its):

(a) PHY 183 Phys ics for Sci en tists and En gi neers I . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . 4
PHY 191 Phys ics Lab o ra tory fo Sci en tists, I . . . . . 1
PHY 192 Phys ics Lab o ra tory for Scientistis, II . . . . 1

(b) PHY 191 Phys ics Lab o ra tory fo Sci en tists, I . . . . . 1
PHY 192 Phys ics Lab o ra tory for Scientistis, II . . . . 1
PHY 193H Hon ors Phys ics I - Me chan ics . . . . . . . . . 4
PHY 294H Hon ors Phys ics II - Elec tro mag ne tism . . 4

(c) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . 4

(2) All of the fol low ing courses (18 cred its):
PHY 215 Ther mo dy nam ics and Mod ern Phys ics . . . . . . 3
PHY 321 Clas si cal Me chan ics I . . . . . . . . . . . . . . . . . . . 3
PHY 410 Ther mal and Sta tis ti cal Phys ics . . . . . . . . . . . 3
PHY 451 Ad vanced Lab o ra tory . . . . . . . . . . . . . . . . . . . 3
PHY 471 Quan tum Phys ics I . . . . . . . . . . . . . . . . . . . . . 3
PHY 481 Elec tric ity and Mag ne tism I . . . . . . . . . . . . . . . 3

(3) One of the fol low ing courses (3 or 4 cred its):
PHY 431 Op tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PHY 440 Elec tron ics. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(4) One of the fol low ing groups of courses (4 or 6 cred its):
(a) PHY 490 Se nior The sis . . . . . . . . . . . . . . . . . . . . . 4

Stu dents must com plete two en roll ments of this course.
(b) Two of the fol low ing courses:

PHY 491 In tro duc tion to Con densed Mat ter
Phys ics . . . . . . . . . . . . . . . . . . . . . . . . 3

PHY 492 In tro duc tion to Nu clear Phys ics. . . . . . . . 3
PHY 493 In tro duc tion to El e men tary Par ti cle

Phys ics . . . . . . . . . . . . . . . . . . . . . . . . 3
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AS TRO PHYS ICS

The Bach e lor of Sci ence de gree with a ma jor in As tro phys ics is
de signed to pro vide an ex ten sive back ground in both phys ics and
as tro phys ics; a stu dent who grad u ates with this de gree may ap ply 
for ad mis sion to grad u ate study in ei ther as tron omy or phys ics. 

Re quire ments for the Bach e lor of Sci ence De gree
in As tro phys ics
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in As tro phys ics.

The Uni ver sity's Tier II writ ing re quire ment for the As tro phys ics ma jor is met by com -
plet ing  3 or 4 cred its of As tron omy and As tro phys ics 410.  That course is ref er enced in
item 3. b. (1) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. The fol low ing courses out side the De part ment of Phys ics and
 As tron omy: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 or 26

(1) One of the fol low ing courses (3 or 4 cred its):
BS 110 Or gan isms and Pop u la tions . . . . . . . . . . . . . . 4
BS 111 Cells and Mol e cules . . . . . . . . . . . . . . . . . . . . 3
ENT 205 Pests, So ci ety and En vi ron ment . . . . . . . . . . . 3
MMG 205 Allied Health Mi cro bi ol ogy. . . . . . . . . . . . . . . . 3
PLB 105 Plant Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . 4
ZOL 141 In tro duc tory Hu man Ge net ics . . . . . . . . . . . . . 3

(2) One of the fol low ing pairs of courses (7 cred its):
(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4

CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3
(b) CEM 151 Gen eral and De scrip tive Chem is try . . . . 4

CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3
(3) All of the fol low ing courses (15 cred its):

CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable  Cal cu lus . . . . . . . . . . . . . . . . . . 4
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . 3

b. The fol low ing courses in the De part ment of Phys ics and Astro–
nomy: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 to 41
(1) All of the fol low ing courses (29 or 30 cred its):

AST 207 The Sci ence of As tron omy . . . . . . . . . . . . . . . 3
AST 208 Plan ets and Tele scopes . . . . . . . . . . . . . . . . . 3
AST 304 Stars . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
AST 308 Galaxies and Cos mol ogy . . . . . . . . . . . . . . . . 3
AST 410 Se nior Thesis . . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . . . . . 1
PHY 321 Clas si cal Me chanics I . . . . . . . . . . . . . . . . . . . 3
PHY 410 Ther mal and Sta tis ti cal Phys ics . . . . . . . . . . . 3
PHY 471 Quan tum Phys ics I . . . . . . . . . . . . . . . . . . . . . 3
PHY 481 Elec tric ity and Mag ne tism I . . . . . . . . . . . . . . . 3
The stu dent must en roll in As tron omy and As tro phys ics 410
in each of two dif fer ent se mes ters for a to tal of 3 or 4 cred its.

The com ple tion of As tron omy and As tro phys ics 410 ful -
fills the de part ment's cap stone course re quire ment.

(2) One of the fol low ing courses (3 or 4 cred its):
PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4
PHY 183B Phys ics for Sci en tists and

En gi neers I . . . . . . . . . . . . . . . . . . . . . . . . . 4
PHY 193H Honors Phys ics I—Me chanics. . . . . . . . . . . . . 3

(3) One of the fol low ing courses (3 or 4 cred its):
PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . 4
PHY 184B Phys ics for Sci en tists and

En gi neers II . . . . . . . . . . . . . . . . . . . . . . . . . 4
PHY 294H Honors Phys ics II—Elec tro mag ne tism . . . . . . 3

(4) One of the fol low ing courses (3 cred its):
PHY 215 Ther mo dy nam ics and Mod ern Phys ics . . . . . . 3
PHY 215B Ther mo dy nam ics and Mod ern

Phys ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

Bach e lor of Arts 

The Bach e lor of Arts de gree with a ma jor in phys ics is pro vided for 
those stu dents who wish a phys ics ma jor com bined with a broader 
ed u ca tion in the lib eral arts than the Bach e lor of Sci ence de gree
pro gram per mits. This de gree pro gram is also suit able for those

stu dents who plan to meet the re quire ments for teacher cer tif i ca -
tion.

Re quire ments for the Bach e lor of Arts De gree in Phys ics
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Arts de gree in Phys ics.

The Uni ver sity's Tier II writ ing re quire ment for the Phys ics ma jor is met by com plet -
ing one of the clus ters of courses ref er enced in item 3. b. (2) be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Arts de gree.
The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be

counted to ward Col lege re quire ments as ap pro pri ate.
3. The fol low ing re quire ments for the ma jor:

CREDITS
a. The fol low ing courses out side the De part ment of Phys ics and 

As tron omy: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 or 26
(1) One of the fol low ing courses (3 or 4 cred its):

BS 110 Or gan isms and Pop u la tions . . . . . . . . . . . . . . 4
BS 111 Cells and Mol e cules . . . . . . . . . . . . . . . . . . . . 3
ENT 205 Pests, So ci ety and En vi ron ment . . . . . . . . . . . 3
MMG 205 Al lied Health Mi cro bi ol ogy. . . . . . . . . . . . . . . . 3
PLB 105 Plant Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PSL 250 In tro duc tory Phys i ol ogy. . . . . . . . . . . . . . . . . . 4
ZOL 141 In tro duc tory Hu man Ge net ics . . . . . . . . . . . . . 3

(2) One of the fol low ing courses (4 cred its):
CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . 4

(3) All of the fol low ing courses (18 cred its):
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 235 Dif fer en tial Equa tions . . . . . . . . . . . . . . . . . . . 3
One Math e mat ics course at the 300 level or above of at least
3 cred its.

b. The fol low ing courses in the De part ment of Phys ics and Astro–
nomy: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 to 32
(1) All of the fol low ing courses (8 cred its):

PHY 191 Phys ics Lab o ra tory for Sci en tists, I . . . . . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists, II . . . . . . . . 1
PHY 321 Clas si cal Me chanics I . . . . . . . . . . . . . . . . . . . 3
PHY 410 Ther mal and Sta tis ti cal Phys ics . . . . . . . . . . . 3

(2)  One of the fol low ing clus ters of courses (4 to 6 cred its):
(a) The sis clus ter:

PHY 390 Phys ics Jour nal Sem i nar. . . . . . . . . . . . . 1
PHY 490 Se nior The sis . . . . . . . . . . . . . . . . . . . . . 3

(b) Lec ture course clus ter:
PHY 491 Atomic, Mo lec u lar, and Con densed

Mat ter Phys ics. . . . . . . . . . . . . . . . . . . 3
PHY 492 Nu clear and El e men tary Par ti cle

Phys ics . . . . . . . . . . . . . . . . . . . . . . . . 3
(3) One of the fol low ing courses (3 or 4 cred its):

PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4
PHY 183B Phys ics for Sci en tists and

En gi neers I . . . . . . . . . . . . . . . . . . . . . . . . . 4
PHY 193H Honors Phys ics I—Me chanics. . . . . . . . . . . . . 3

(4) One of the fol low ing courses (3 or 4 cred its):
PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . 4
PHY 184B Phys ics for Sci en tists and

En gi neers II . . . . . . . . . . . . . . . . . . . . . . . . . 4
PHY 294H Honors Phys ics II—Elec tro mag ne tism . . . . . . 3

(5) One of the fol low ing courses (3 cred its):
PHY 215 Ther mo dy nam ics and Mod ern Phys ics . . . . . . 3
PHY 215B Ther mo dy nam ics and Mod ern

Phys ics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
(6) One of the fol low ing courses (3 or 4 cred its):

PHY 431 Op tics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PHY 440 Elec tron ics. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

(7) One of the fol low ing courses (3 cred its):
PHY 471 Quan tum Phys ics I . . . . . . . . . . . . . . . . . . . . . 3
PHY 481 Elec tric ity and Mag ne tism I . . . . . . . . . . . . . . . 3

The com ple tion of Phys ics 390 and 490 or Phys ics 491 and 492,
ful fills the de part ment's cap stone course re quire ment.
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TEACHER CER TIF I CA TION OP TIONS

The phys ics dis ci plin ary ma jors lead ing to the Bach e lor of Arts
and Bach e lor of Sci ence de grees are avail able for teacher cer tif i -
ca tion.

A phys ics dis ci plin ary mi nor is also avail able for teacher cer tif i -
ca tion.

Stu dents who elect a phys ics dis ci plin ary ma jor or the phys ics
dis ci plin ary mi nor must con tact the De part ment of Phys ics and
As tron omy.

For ad di tional in for ma tion, re fer to the state ment on TEACHER
CER TIF I CA TION in the De part ment of Teacher Ed u ca tion sec -
tion of this cat a log.

GRAD U ATE STUDY

The De part ment of Phys ics and As tron omy of fers grad u ate pro -
grams lead ing to the Mas ter of Sci ence and Doc tor of Phi los o phy
de grees in both physics and astrophysics.

Cur rent ex per i men tal and the o ret i cal re search pro grams in -
clude work in the gen eral fields of con densed mat ter phys ics, nu -
clear phys ics, el e men tary par ti cles, and as tro phys ics. Other
spe cific ar eas in clude ac cel er a tor phys ics, atomic, mo lec u lar and
op ti cal phys ics, nanoscience, low-tem per a ture phys ics, bi o log i -
cal phys ics, quan tum com put ing, com pu ta tional phys ics, and
phys ics ed u ca tion research. 

Stu dents who are en rolled in mas ter’s or doc toral de gree pro -
grams in the De part ment of Phys ics and As tron omy may elect an
Interdepartmental Specialization in Cognitive Science. For ad di -
tional in for ma tion, re fer to the state ment on In ter de part men tal
Grad u ate Spe cial iza tions in Cog ni tive Sci ence in the Col lege of
So cial Sci ence sec tion of this cat a log. For ad di tional in for ma tion,
con tact the De part ment of Phys ics and As tron omy.

For ad di tional in for ma tion, visit http://www.pa.msu.edu or con -
tact the De part ment of Physics and As tron omy.

AS TRO PHYS ICS AND AS TRON OMY

The aim of the Mas ter of Sci ence and Doc tor of Phi los o phy de -
gree pro grams in as tro phys ics and as tron omy is to help stu dents
to de velop the abil ity to per form in de pend ent re search and to
teach in this field.

Mas ter of Sci ence

In ad di tion to meet ing the re quire ments of the uni ver sity and of the 
Col lege of Nat u ral Sci ence, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion

For ad mis sion to the mas ter's de gree pro gram in as tro phys ics
and as tron omy on reg u lar sta tus, the stu dent must have:
1. Com pleted math e mat ics and as tron omy or phys ics courses

equiv a lent to those that are re quired for an un der grad u ate
ma jor in phys ics or as tron omy.

2. A sat is fac tory grade–point av er age, nor mally at least 3.00, in
the courses ref er enced in item 1. above.

Stu dents who do not meet the re quire ments for ad mis sion to
the pro gram on reg u lar sta tus may be ad mit ted on a pro vi sional
ba sis to re move de fi cien cies.

Re quire ments for the Mas ter of Sci ence De gree
in As tro phys ics and As tron omy

The stu dent must:

1. Com plete a to tal of 30 cred its for the de gree un der ei ther
Plan A (with the sis) or Plan B (with out the sis).

2. Pass a qual i fy ing mas ter’s exam that tests ba sic knowl edge
of un der grad u ate phys ics.

3. Com plete the fol low ing core phys ics courses or their sub ject
ex am i na tions, and the following core of as tron omy courses,
with a grade-point av er age of 3.0 or higher.

Phys ics
PHY 820 Clas si cal Me chanic 3
PHY 831 Sta tis ti cal Mechanis 3
PHY 841 Clas si cal Electrodynamics 3
As tron omy
AST 810 Ra di a tion As tro phys ics

3
AST 825 Ga lac tic As tron omy 3
AST 835 Extragalactic As tron omy

3
AST 840 Stel lar As tro phys ics 3
PHY 983 Nu clear As tro phys ics 3

4. Com plete one se mes ter of half-time teach ing.

Ad di tional Re quire ments for Plan A

1. Com plete at least 4 cred its of As tron omy 899 Mas ter’s The -
sis Re search.

2. Pass a fi nal oral ex am i na tion in de fense of the the sis.

Ad di tional Re quire ments for Plan B

1. Com plete 6 cred its in As tron omy 805 Re search Pro ject. This 
re search pro ject is taken over two se mes ters and will be
graded on the ba sis of a writ ten pa per and oral ex am i na tion.

2. Pass a fi nal ex am i na tion or eval u a tion.

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low.

Ad mis sion

For ad mis sion to the doc toral de gree pro gram in as tro phys ics
and as tron omy on reg u lar sta tus, the stu dent must have:
1. Com pleted math e mat ics and as tron omy or phys ics courses

equiv a lent to those that are re quired for an un der grad u ate
ma jor in phys ics or as tron omy.

2. A sat is fac tory grade–point av er age, nor mally at least 3.00, in 
the courses ref er enced in item 1. above.

Stu dents who do not meet the re quire ments for ad mis sion to
the pro gram on reg u lar sta tus may be ad mit ted on a pro vi sional
ba sis to re move de fi cien cies.

Re quire ments for the Doc tor of Phi los o phy De gree
in As tro phys ics and As tron omy

The stu dent must:
1. Pass the doc toral qual i fy ing exam that tests ba sic knowl edge 

of un der grad u ate phys ics.
2. Com plete the fol low ing core grad u ate phys ics courses or

their sub ject ex am i na tions, and the following core of  as tron -
omy courses, with a grade-point av er age of 3.375 or higher.
Phys ics
PHY 820 Clas si cal Me chanics 3
PHY 831 Sta tis ti cal Me chanics 3
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PHY 841 Clas si cal Elec tro dy nam ics 3
As tron omy
AST 810 Ra di a tion As tro phys ics 3
AST 825 Ga lac tic As tron omy 3
AST 835 Extragalactic As tron omy 3
AST 840 Stel lar As tro phys ics 3
PHY 983 Nu clear As tro phys ics 3

3. Sat is fac torily com plete 6 cred its in As tron omy 805 Re search
Pro ject. This re search pro ject is taken over two se mes ters
and will be graded on the ba sis of a writ ten pa per and oral ex -
am i na tion that also serves as the stu dent’s com pre hen sive
ex am i na tion.

4. Com plete one se mes ter of half-time teach ing.
5. Com plete a doc toral dis ser ta tion on orig i nal re search.
6. Pass a fi nal oral ex am i na tion in de fense of the dis ser ta tion.

CHEM I CAL PHYSICS

For in for ma tion about the Doc tor of Phi los o phy de gree pro gram
with a ma jor in chem i cal phys ics, re fer to the state ment on the De -
part ment of Chem is try.

PHYSICS

Mas ter of Sci ence

In ad di tion to meet ing the re quire ments of the uni ver sity and of the 
Col lege of Nat u ral Sci ence, stu dents must meet the re quire ments 
spec i fied be low. 

Ad mis sion 

For ad mis sion to the mas ter's de gree pro gram in phys ics on reg u -
lar sta tus, the stu dent must have:
1. Com pleted phys ics and math e mat ics courses equiv a lent to

those that are re quired for an un der grad u ate ma jor in phys -
ics.

2. A sat is fac tory grade–point av er age, nor mally at least 3.00, in
the courses ref er enced in item 1. above.

Stu dents who do not meet the re quire ments for ad mis sion to
the pro gram on reg u lar sta tus may be ad mit ted on a pro vi sional
ba sis to re move de fi cien cies.

Re quire ments for the Mas ter of Sci ence De gree
in Phys ics

The stu dent must com plete a to tal of 30 cred its for the de gree un -
der ei ther Plan A (with the sis) or Plan B (with out the sis).

A grade of at least 3.0 (B) on the qual i fy ing ex am i na tion based
on first–year grad u ate–level phys ics courses in clas si cal me -
chan ics, quan tum me chan ics, elec tro dy nam ics, and sta tis ti cal
me chan ics is re quired.  This ex am i na tion is of fered in the fall and
spring se mes ters and must be taken the first time that it is of fered
af ter the stu dent has com pleted his or her first year of grad u ate
study. De tailed reg u la tions and sam ple ex am i na tions are avail -
able from the de part men tal of fice. 

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the uni ver sity and the
Col lege of Nat u ral Sci ence, stu dents must meet the re quire ments 
spec i fied be low. 

Ad mis sion

For ad mis sion to the doc toral de gree pro gram in phys ics on reg u -
lar sta tus, the stu dent must have:
1. Com pleted phys ics and math e mat ics courses equiv a lent to

those that are re quired for an un der grad u ate ma jor in phys -
ics.

2. A grade–point av er age of at least 3.00 in the courses ref er -
enced in item 1. above.

Ev i dence of some un der grad u ate or post grad u ate re search
ex pe ri ence is de sir able.

Stu dents who do not meet the re quire ments for ad mis sion to
the pro gram on reg u lar sta tus may be ad mit ted on a pro vi sional
ba sis to re move de fi cien cies.

Re quire ments for the Doc tor of Phi los o phy De gree
in Phys ics

A grade of 4.0 (A) on the qual i fy ing ex am i na tion based on
first–year grad u ate–level phys ics courses in clas si cal me chan -
ics, quan tum me chan ics, elec tro dy nam ics, and sta tis ti cal me -
chan ics is re quired.  This ex am i na tion is of fered in the fall and
spring se mes ters and must be taken the first time that it is of fered
af ter the stu dent has com pleted his or her first year of grad u ate
study.  De tailed reg u la tions and sam ple ex am i na tions are avail -
able from the de part men tal of fice. A dis ser ta tion pre sent ing the
re sults of an orig i nal lab o ra tory or the o ret i cal in ves ti ga tion is re -
quired. One se mes ter of half–time teach ing is also re quired. 

DE PART MENT of
PHYS I OL OGY

Charles Leroy Cox, Chair per son

The De part ment of Phys i ol ogy is ad min is tered jointly by the col -
leges of Nat u ral Sci ence, Hu man Med i cine, Os teo pathic Med i -
cine, and Vet er i nary Med i cine.

The De part ment of Phys i ol ogy seeks to pre vent and cure dis -
eases through ba sic re search on genes, pro teins, and the reg u la -
tory sig nal ing sys tems that con trol fun da men tal pro cesses of
cel lu lar life. 

Med i cal re search in the mod ern era has en abled so ci ety to con -
quer many bac te rial, vi ral, and par a sitic dis eases, in clud ing po lio,
diph the ria, small pox, and pneu mo nia. Much of med i cal re search
to day fo cuses on dis eases that re sult from al ter ations of fun da -
men tal mo lec u lar mech a nisms within cells and tis sues and in -
clude can cer, heart dis ease, kid ney dis ease, bone and joint
dis or ders, and di a be tes. DNA car ries in its se quence the genes
that en code vast num bers of dif fer ent pro teins that are syn the -
sized through out the life cy cle. It also en codes the reg u la tory in -
struc tions that de ter mine ex actly when and where each of those
genes will be ex pressed. The De part ment of Phys i ol ogy’s re -
search on genes and gene reg u la tory mech a nisms in cludes ex -
plo ra tions of both the nor mal ex pres sion of ge netic in for ma tion in
de vel op ment and ab nor mal ex pres sion in diseases such as
cancer, diabetes, heart and pulmonary disease, and neuro-de -
gen er a tive dis eases.

Genomics at the Sys tems Level. The De part ment of Phys i ol -
ogy con ducts ba sic re search aimed at un der stand ing how the
genes and pro teins of multicellular or gan isms work. The ba sic
goal is to un der stand the flow of ge netic in for ma tion dur ing life
and the trans la tion of this in for ma tion into func tion ing pro teins, or -
ga nized in com plex sys tems that act as sig nal ing en sem bles to
gov ern how cells mul ti ply, dif fer en ti ate, mi grate, and die. Re -
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search con ducted in pur suit of this goal is widely ac knowl edged to 
be cru cial to the ad vance ment of med i cal sci ence.

The De part ment of Phys i ol ogy seeks to pro vide fun da men tal
in for ma tion into the way genes, their reg u la tion and
dysregulation, de ter mine our bi o log i cal fate and how they can
cause dis ease. The de part ment takes a multidisciplinary ap -
proach that re quires the sci en tific skills of a va ri ety of dis ci plines,
in clud ing many non-tra di tion ally as so ci ated with biomedicine,
and fo cuses on de ter min ing how genes and pro teins sig nal cells
in the pro cesses of mul ti pli ca tion, dif fer en ti a tion, me tab o lism, mi -
gra tion, and cell death in the con text of com plex or gan isms. With
a com mit ment to use the lat est in cel lu lar and mo lec u lar tech nol o -
gies, the De part ment of Phys i ol ogy pro motes an en vi ron ment in
which questions of fundamental importance to medicine and
biology can be addressed.

The De part ment of Phys i ol ogy’s ap proach is to pro mote re -
search that probes the mo lec u lar mech a nisms of par tic u lar med i -
cal prob lems, to in ves ti gate the in ter ac tion be tween en vi ron ment
and genes es pe cially in caus ing dis ease, and to dis cover the role
of many genes that are in volved in par tic u lar dis eases. De part -
men tal sci en tists seek crit i cal in for ma tion into how spe cific genes
are con trolled and ex pressed by fac tors both in ter nal and ex ter nal 
to the or gan ism. An ul ti mate aim is to achieve the abil ity to ma nip -
u late the ex pres sion of genes in volved in disease such that illness 
can be ameliorated, prevented or cured.

For the most part, de part men tal sci en tists do not con cen trate
di rectly on treat ing pa tients or de vel op ing drug ther a pies, but in -
stead fo cus on fill ing crit i cal in for ma tion gaps in un der stand ing
the mo lec u lar or i gins of a dis ease, and con se quently serv ing as a
knowl edge bridge that is es sen tial for other sci en tists and phy si -
cians, gen er ally in col lab o ra tion, to trans late that basic research
into effective treatments and cures.

UN DER GRAD U ATE PRO GRAM

The Bach e lor of Sci ence de gree pro gram in Phys i ol ogy is in -
tended pri mar ily for stu dents who wish to pur sue ca reers in med i -
cine or other health-re lated fields, re search, and in dus try, for
which a thor ough knowl edge of phys i ol ogy is nec es sary. The
phys i ol ogy ma jor is par tic u larly suit able for stu dents in the life sci -
ences who plan ad vanced study at the grad u ate or pro fes sional
level. It com bines com pre hen sive study of phys i ol ogy, in clud ing
mo lec u lar, cel lu lar, and or gan sys tems phys i ol ogy with courses in
bi ol ogy, chem is try, phys ics, and math e mat ics. Stu dents may
com plete the re quire ments for the Bach e lor of Sci ence de gree in
Phys i ol ogy ei ther within the Col lege of Nat u ral Sci ence or as a
Lyman Briggs Col lege co or di nate ma jor. Stu dents are en cour -
aged to com plete their pre pa ra tory bi ol ogy, chem is try, math e mat -
ics, and phys ics courses early dur ing their collegiate study in
order to meet prerequisites for the required upper division
courses in the ma jor.

Re quire ments for the Bach e lor of Sci ence De gree
in Phys i ol ogy
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in Phys i ol ogy.

The Uni ver sity's Tier II writ ing re quire ment for the Phys i ol ogy ma jor is met by com -
plet ing Phys i ol ogy 475L and one of the fol low ing courses:  Phys i ol ogy 420, 421, 438,
439, 440, 441, 442, 443, 444, 445, 446, 447, 448, or 449.  Those courses are ref er -
enced in item 3. b. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The com ple tion of the Bi o log i cal Sci ence, Chem is try, Math e mat ics, and Phys ics
courses ref er enced in re quire ment 3. be low sat is fies the re quire ments ref er enced in

un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  The cred its
earned in other courses ref er enced in re quire ment 3. be low may be counted to ward
other Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:

CREDITS
a. The fol low ing courses out side the De part ment of Phys i ol ogy: . . . 64 to 72

(1) One of the fol low ing pairs of courses (6 to 8 cred its):
(a) MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . 3

MTH 126 Sur vey of Cal cu lus II . . . . . . . . . . . . . . . . 3
(b) MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 3

MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
(c) MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . 3

MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . 4
(d) LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . 4

LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . 4
(2) One of the fol low ing groups of courses (7 or 8 cred its):

(a) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . 4
CEM 142 Gen eral and In or ganic Chem is try . . . . . . 3

(b) CEM 151 Gen eral and De scrip tive Chem is try. . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . 3

(c) CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . 4
CEM 182H Hon ors Chem is try II. . . . . . . . . . . . . . . . . 4

(d) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . 4
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . 3

(3) One of the fol low ing groups of courses (2 to 4 cred its):
(a) CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . 1

CEM 162 Chem is try Lab o ra tory II . . . . . . . . . . . . . . 1
(b) LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . 1

LB 172L Prin ci ples of Chem is try II – Re ac tiv ity 
Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . 1

(c) CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . 2
(4) One of the fol low ing groups of courses (9 to 10 cred its):

(a) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy 

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . 2
(b) LB 144 Bi ol ogy I: Organismal Bi ol ogy . . . . . . . . . 4

LB 145 Bi ol ogy II: Cel lu lar and Mo lec u lar Bi ol ogy5
(c) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . 3

BS 182H Hon ors Organismal and Pop u la tion 
Bi ol ogy. . . . . . . . . . . . . . . . . . . . . . . . . 3

BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy 
Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . 2

BS 192H Hon ors Organismal and Pop u la tion 
Bi ol ogy Lab o ra tory . . . . . . . . . . . . . . . 2

(5) All of the fol low ing courses (8 cred its):
CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . 3
CEM 255 Or ganic Chem is try Lab o ra tory . . . . . . . . . . . . 2

(6) One of the fol low ing groups of courses (8 cred its):
(a) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . 3

PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . 1

(b) PHY 183 Phys ics for Sci en tists and En gi neers I . . 3
PHY 184 Phys ics for Sci en tists and En gi neers I . . 3
PHY 191 Phys ics Lab o ra tory for Sci en tists I . . . . . 1
PHY 192 Phys ics Lab o ra tory for Sci en tists II . . . . . 1

(c) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . 4

(7) One of the fol low ing courses (3 or 4 cred its):
STT 200 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 3
STT 201 Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . . . . . . 4
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . 3
STT 464 Sta tis tics for Bi ol o gists . . . . . . . . . . . . . . . . . . 3

(8) One of the fol low ing courses (3 or 4 cred its):
ANTR 350 Hu man Gross Anat omy for Pre-Health 

Pro fes sion als. . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 320 De vel op men tal Bi ol ogy . . . . . . . . . . . . . . . . . . 4
ZOL 328 Com par a tive Anat omy and Bi ol ogy of 

Ver te brates (W). . . . . . . . . . . . . . . . . . . . . . 4
(9) Both of the fol low ing courses (6 cred its):

BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . . . . . 3
BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . . . . . 3

(10) Twelve cred its in nonscience courses be yond the cred its
that are counted to ward Uni ver sity re quire ments.

b. The fol low ing courses in the De part ment of Phys i ol ogy: . . . . . . . 18
(1) All of the fol low ing courses (13 cred its):

PSL 431 Hu man Phys i ol ogy I . . . . . . . . . . . . . . . . . . . . 4
PSL 432 Hu man Phys i ol ogy II . . . . . . . . . . . . . . . . . . . . 4
PSL 450 Phys i ol ogy in Health and Dis ease. . . . . . . . . . 3
PSL 475L Cap stone Lab o ra tory in Phys i ol ogy . . . . . . . . 2
The com ple tion of Phys i ol ogy 450 and 475L sat is fies the de -
part ment's cap stone course re quire ment. 

(2) One of the fol low ing courses (3 cred its):
CEM 383 In tro duc tory Phys i cal Chem is try I . . . . . . . . . . 3
PSL 425 Phys i o log i cal Bio phys ics . . . . . . . . . . . . . . . . . 3

(3) One of the fol low ing courses (2 cred its):
PSL 420 Mem brane Bio phys ics: An In tro duc tion (W) . . 2
PSL 421 Adult and Em bry onic Stem Cells (W) . . . . . . . 2
PSL 438 Top ics in the Bi ol ogy and Cel lu lar Phys i ol ogy

of Can cer (W) . . . . . . . . . . . . . . . . . . . . . . . 2
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PSL 439 Spe cial Top ics in Phys i ol ogy (W) . . . . . . . . . . 2
PSL 440 Topics in Cell Phys i ol ogy (W) . . . . . . . . . . . . 2
PSL 441 Topics in En do cri nol ogy (W) . . . . . . . . . . . . . . 2
PSL 442 Topics in Car dio vas cu lar Phys i ol ogy (W) . . . . 2
PSL 443 Topics in Re spi ra tory Phys i ol ogy (W) . . . . . . . 2
PSL 444 Top ics in Re pro duc tive Phys i ol ogy (W) . . . . . 2
PSL 445 Topics in En vi ron men tal Phys i ol ogy (W). . . . . 2
PSL 446 Topics in Sensory Phys i ol ogy (W) . . . . . . . . . 2
PSL 447 Top ics in Brain Func tion (W). . . . . . . . . . . . . . 2
PSL 448 Topics in Gas tro in tes ti nal Phys i ol ogy (W). . . . 2
PSL 449 Top ics in Neurophysiology and Neu ral

De vel op ment (W) . . . . . . . . . . . . . . . . . . . . 2

LINKED BACH E LOR’S-MAS TER’S DE GREE IN
PHYS I OL OGY

Bach e lor of Sci ence De gree in Phys i ol ogy 
Mas ter of Sci ence De gree in Phys i ol ogy

The de part ment wel comes ap pli ca tions from  Mich i gan State Uni -
ver sity Phys i ol ogy un der grad u ate stu dents in their ju nior and se -
nior year.  Ad mis sion ap pli ca tions must be made dur ing the prior
spring se mes ter for an an tic i pated spring grad u a tion or the prior
fall se mes ter for an an tic i pated fall grad u a tion to al low ad mis sion
be fore the fi nal se mes ter as a Phys i ol ogy un der grad u ate. Ad mis -
sion to the pro gram re quires a min i mum un der grad u ate
grade-point av er age of 3.5 and an ap proved pro gram of study for
the Mas ter of Sci ence de gree in Phys i ol ogy at the time of ad mis -
sion. Ad mis sion to the Linked Bach e lor’s-Mas ter’s pro gram al -
lows the ap pli ca tion of up to 9 cred its to ward the mas ter’s
pro gram for qual i fy ing 400-level and above course work taken at
the un der grad u ate level at Mich i gan State Uni ver sity or an ex ter -
nal ac cred ited in sti tu tion. The num ber of ap proved cred its, not to
ex ceed 9, are ap plied to ward the credit re quire ment of the mas -
ter’s de gree. Cred its ap plied to the Linked Bach e lor’s-Mas ter’s
pro gram are not el i gi ble to be ap plied to any other grad u ate de -
gree pro gram.

GRAD U ATE STUDY

The De part ment of Phys i ol ogy is ad min is tered jointly by the col -
leges of Nat u ral Sci ence, Hu man Med i cine, Os teo pathic Med i -
cine, and Vet er i nary Med i cine.  Study for the Mas ter of Sci ence or
Doc tor of Phi los o phy de gree with a ma jor in phys i ol ogy may be
ad min is tered by any one of the four col leges ref er enced above.
Study for the Doc tor of Phi los o phy de gree with a ma jor in phys i ol -
ogy—en vi ron men tal tox i col ogy is ad min is tered by the Col lege of
Vet er i nary Med i cine.

Stu dents who are en rolled in mas ter’s or doc toral de gree pro -
grams in the De part ment of Phys i ol ogy may elect an
Interdepartmental Specialization in Cognitive Science. For ad di -
tional in for ma tion, re fer to the state ment on In ter de part men tal
Grad u ate Spe cial iza tions in Cog ni tive Sci ence in the Col lege of
So cial Sci ence sec tion of this cat a log. For ad di tional in for ma tion,
con tact the De part ment of Phys i ol ogy.

PHYS I OL OGY

The de part ment of fers work lead ing to the Doc tor of Phi los o phy
de gree and in some cases to the Mas ter of Sci ence de gree. The
prin ci pal ob jec tives of grad u ate ed u ca tion in phys i ol ogy are to ob -
tain broad, ba sic knowl edge in the sub ject mat ter of this and re -
lated fields, and to ob tain train ing in phys i o log i cal re search
meth ods. Ma jor em pha sis is placed upon the com ple tion by the
stu dent of orig i nal re search which should pro vide a sig nif i cant
con tri bu tion to knowl edge. The fa cil i ties and staff are par tic u larly
suited to of fer train ing in the fol low ing ar eas of phys i ol ogy:  cel lu lar 
and mo lec u lar phys i ol ogy, en do cri nol ogy, the car dio vas cu lar sys -
tem, gas tro in tes t i  nal  phys i  o l  ogy and me tab o l ism,

neurophysiology, res pi ra tion, radiobiology, lac ta tion, re nal func -
tion, re pro duc tion, com par a tive phys i ol ogy, and bio phys ics.

A man ual avail able at the de part ment grad u ate of fice con tains
in for ma tion on ad mis sion pol i cies, fi nan cial sup port, and re quire -
ments for the Mas ter of Sci ence and Doc tor of Phi los o phy de gree
pro grams in phys i ol ogy. De part men tal grad u ate sti pends are
awarded on the ba sis of merit, sub ject to the avail abil ity of funds. 

Mas ter of Sci ence 

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, Hu man Med i cine, Os teo pathic
Med i cine, or Vet er i nary Med i cine, stu dents must meet the re -
quire ments spec i fied be low. 

Ad mis sion 

An un der grad u ate ma jor in phys i ol ogy is not a pre req ui site to
grad u ate study. How ever, a broad back ground in the ba sic sci -
ences, in clud ing bi ol ogy, chem is try, phys ics, and math e mat ics
(through cal cu lus), is es sen tial. The min i mum re quire ments in -
clude one year of phys i ol ogy, bi ol ogy, or zo ol ogy; one year each
of math e mat ics and phys ics; and chem is try through or ganic and
quan ti ta tive anal y sis. A de fi ciency in these re quire ments may be
re moved by suc cess fully com plet ing ap pro pri ate courses as col -
lat eral work early in the grad u ate pro gram. Ad mis sion is based
upon eval u a tion of the stu dent's past re cord, re sults of the Grad u -
ate Re cord Ex am i na tion, and rec om men da tions. 

Re quire ments for the Mas ter of Sci ence De gree
in Phys i ol ogy

The stu dent must com plete 30 cred its un der Plan A (with the sis).
The pro gram of study is planned by the stu dent in con sul ta tion
with a ma jor ad vi sor and an ad vi sory com mit tee that in cludes no
fewer than two ad di tional fac ulty mem bers. Usually work in one or
more sup port ing ar eas is re quired in ad di tion to that taken in the
ma jor field. Com ple tion of an orig i nal re search prob lem and the
writ ing of an ac cept able the sis based upon at least 8 cred its of re -
search are re quired. 

Doc tor of Phi los o phy

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, Hu man Med i cine, Os teo pathic
Med i cine, or Vet er i nary Med i cine, stu dents must meet the re -
quire ments spec i fied be low. 

Ad mis sion 

En try into the Doc tor of Phi los o phy de gree pro gram re quires that
the stu dent has a ma jor ad vi sor and has earned 30 grad u ate
cred its, or holds a Mas ter of Sci ence or pro fes sional de gree, or
has passed the de part men tal Com pre hen sive Ex am i na tion. 

Re quire ments for the Doc tor of Phi los o phy De gree
in Phys i ol ogy

Stu dents en ter ing a doc toral pro gram with ad vanced stand ing
must meet with the guid ance com mit tee within the first two se -
mes ters of doc toral study. The com mit tee is com posed of at least
four fac ulty mem bers, in ad di tion to the ma jor ad vi sor, and must
in clude one rep re sen ta tive from an other de part ment. The course
work, re search pro gram, and over all re quire ments needed to
qual ify for can di dacy for the de gree are planned in con sul ta tion
with the guid ance com mit tee. How ever, the stu dent's Guid ance
Com mit tee Re port is ap proved by the com mit tee only af ter the
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stu dent has dem on strated the po ten tial to do re search. Such po -
ten tial may be dem on strated by any of the fol low ing:

a. pre vi ous at tain ment of a mas ter's de gree with a the sis
b. pre vi ous pub li ca tion of re search re sults
c. other doc u mented ev i dence of re search ca pa bil ity.

The stu dent must pass the Com pre hen sive Ex am i na tion within
the first two years of grad u ate study. The Com pre hen sive Ex am i -
na tion which tests the stu dent's breadth of knowl edge in phys i ol -
ogy, is ad min is tered by the Grad u ate and Pro fes sional Course
and Cur ric u lum Com mit tee. The stu dent pre pares a the sis re -
search pro posal and pres ents the pro posal to the fac ulty at a sem -
i nar. The pro posal must be ac cept able to the guid ance
com mit tee. While the pro gram is in prog ress, the stu dent meets
pe ri od i cally with the guid ance com mit tee for eval u a tion.

A dis ser ta tion based on orig i nal re search out lined in the pro -
posal must be sub mit ted to, ap proved by, and de fended in an oral
ex am i na tion be fore the guid ance com mit tee. The dis ser ta tion is
ex pected to show ev i dence of orig i nal ity in its con cep tion and ex e -
cu tion and must be writ ten in a clear and log i cal man ner.
Typically, three or more years of study be yond the bach e lor's de -
gree are needed to meet these re quire ments. 

BIOMOLECULAR SCI ENCE GATE WAY - FIRST YEAR

Stu dents are en cour aged to ap ply for ad mis sion to the Ph.D. pro -
gram through the BioMolecular Sci ence Gate way – First Year,
where stu dents choose a doc toral ma jor from any of six Ph.D. pro -
grams: bio chem is try and mo lec u lar bi ol ogy, cell and mo lec u lar bi -
ol ogy, ge net ics, mi cro bi ol ogy and molecular genetics,
pharmacology and toxicology, or physiology. For ad di tional in for -
ma tion re fer to the Col lege of Nat u ral Sci ence sec tion of this cat a -
log.

DE PART MENT of 
PLANT BI OL OGY

Rich ard E. Triemer, Chair per son

The De part ment of Plant Bi ol ogy is ad min is tered jointly by the
Col lege of Nat u ral Sci ence and the Col lege of Ag ri cul ture and
Nat u ral Re sources.

Plant Bi ol ogy is the branch of nat u ral sci ence that deals with all
as pects of the bi ol ogy of plants, en com pass ing all lev els of bi o log -
i cal or ga ni za tion from mol e cules to the eco sys tem. Plant bi ol ogy
con cerns it self with the study of the struc ture, func tion, evo lu tion,
phys i ol ogy, mo lec u lar bi ol ogy, bio chem is try, ge net ics, and sys -
tem at ics of all tax o nomic groups of plants and fungi. Plant bi ol ogy
is cen tral to the wide di ver gence of dis ci plines that make up mod -
ern plant sci ence at Mich i gan State Uni ver sity and deals with the
re la tion ships be tween plants and so ci ety. Stu dents in this pro -
gram can study all as pects of plant bi ol ogy and they are trained to
in te grate in for ma tion be tween dif fer ent hi er ar chies of bi o log i cal
or ga ni za tion while at the same time developing a deep
understanding of their area of specialization.

UN DER GRAD U ATE PRO GRAMS

The De part ment of Plant Bi ol ogy of fers two Bach e lor of Sci ence
de gree pro grams: one in plant biology and one in en vi ron men tal
bi ol ogy/plant bi ol ogy. In ad di tion to course work, stu dents ex pe ri -
ence sci en tific re search through an in de pend ent re search pro ject
that is part of the grad u a tion re quire ments.

PLANT BIOLOGY 

The Bach e lor of Sci ence de gree pro gram with a ma jor in plant
biology is de signed for stu dents who plan to pur sue ca reers in
plant bio tech nol ogy industries, nurs er ies, bo tan i cal gar dens, mu -
se ums, her baria, ag ri cul tural ex ten sion, or re search lab o ra to ries,
or who plan to pur sue grad u ate study in the field of plant bi ol ogy or 
re lated dis ci plines.

Re quire ments for the Bach e lor of Sci ence De gree
in Plant Biology 
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its,
are re quired for the Bach e lor of Sci ence de gree in Plant Biology.

The Uni ver sity's Tier II writ ing re quire ment for the Plant Biology  ma jor is met by com -
plet ing Plant Biology 498 and 499  and Zo ol ogy 355L and 445.  Those courses are ref -
er enced in item 3. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3.  be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:

CREDITS
a. One of the fol low ing groups of courses (9 or 10 cred its):

(1) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3
BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
(2) LB 144 Bi ol ogy I: Organismal Bi ol ogy . . . . . . . . . . . . . 4

LB 145 Bi ol ogy II: Cel lu lar and Mo lec u lar Bi ol ogy . . . . 5
(3) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . . . . . 3

BS 182H Hon ors Organismal and Pop u la tion Bi ol ogy . . 3
BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BS 192H Hon ors Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
b. One of the fol low ing groups of courses (8 to 10 cred its):

(1) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4
CEM 142 Gen eral and In or ganic Chem is try . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1

(2) CEM 151 Gen eral and De scrip tive Chem is try. . . . . . . . . 4
CEM 152 Prin ci ples of Chem is try . . . . . . . . . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1

(3) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . . . . . 4
LB 171L In tro duc tory Chem is try Lab o ra tory I . . . . . . . . 1
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . . . . . 3

(4) CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . . . . . 4
CEM 182H Hon ors Chem is try II. . . . . . . . . . . . . . . . . . . . . 4
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . . . . . 2

c. Both of the fol low ing courses (6 cred its):
CEM 251 Or ganic Chem is try I . . . . . . . . . . . . . . . . . . . . . . . . 3
CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . . . . . 3

d. One of the fol low ing groups of courses (8 cred its):
(1) PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4

PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . 4
(2) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . 3

PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory  Phys ics Lab o ra tory I. . . . . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . . . . . 1

(3) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

e. One of the fol low ing courses (3 or 4 cred its):
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

f. One of the fol low ing courses (3 or 4 cred its):
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 126 Sur vey of Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . . . . . . 3

g. All of the fol low ing courses (27 cred its):
PLB 203 Bi ol ogy of Plants . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
PLB 415 Plant Phys i ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PLB 416L Plant Phys i ol ogy Lab o ra tory . . . . . . . . . . . . . . . . . . 2
PLB 418 Plant Sys tem at ics . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PLB 498 Un der grad u ate Re search . . . . . . . . . . . . . . . . . . . . 3
PLB 499 Se nior Sem i nar . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . . . . . 1
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ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . . . . . 4
ZOL 445 Evo lu tion (W). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

h. One of the fol low ing op tions (4 or 6 cred its):
(1) BMB 401 Com pre hen sive Bio chem is try . . . . . . . . . . . . . 4
(2) BMB 461 Ad vanced Bio chem is try I. . . . . . . . . . . . . . . . . 3

BMB 462 Ad vanced Bio chem is try II . . . . . . . . . . . . . . . . 3
i. One of the fol low ing courses (3 or 4 cred its):

PLB 434 Plant Struc ture and Func tion. . . . . . . . . . . . . . . . . . 4
PLB 441 Plant Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3

j. One of the fol low ing courses (3 cred its):
MMG 409 Eukaryotic Cell Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . 3
MMG 431 Mi cro bial Ge net ics. . . . . . . . . . . . . . . . . . . . . . . . . . 3

k. Two 300–400 level courses re lat ing to plant bi ol ogy ap proved by
the De part ment of Plant Bi ol ogy (6 to 8 cred its)

EN VI RON MEN TAL BI OL OGY/PLANT BIOLOGY 

The Bach e lor of Sci ence de gree pro gram in en vi ron men tal bi ol -
ogy/plant biology is de signed for stu dents who plan to pur sue ca -
reers in volv ing plants and the en vi ron ment or who plan to pur sue
grad u ate study in the bi o log i cal sci ences.  Grad u ates may be em -
ployed in na ture or ga ni za tions, en vi ron men tal im pact firms, or
gov ern ment.

Re quire ments for the Bach e lor of Sci ence De gree
in En vi ron men tal Bi ol ogy/ Plant Biology 
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its, are 
re quired for the Bach e lor of Sci ence de gree in En vi ron men tal Bi ol ogy/Plant Biology.

The Uni ver sity's Tier II writ ing re quire ment for the En vi ron men tal Bi ol ogy/Plant
Biology  ma jor is met by com plet ing the fol low ing courses:  Plant Bi ol ogy 498, 499 and
Zo ol ogy 355L.  Those courses are ref er enced in item 3. a. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de -
gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:
CREDITS

a. One of the fol low ing groups of courses (8 to 10 cred its):
(1) CEM 141 Gen eral Chem is try . . . . . . . . . . . . . . . . . . . . . 4

CEM 142 Gen eral and In or ganic Chem is try . . . . . . . . . . 3
CEM 161 Chem is try Lab o ra tory I . . . . . . . . . . . . . . . . . . 1

(2) LB 171 Prin ci ples of Chem is try I . . . . . . . . . . . . . . . . . 4
LB 171L In tro duc tion to Chem is try Lab o ra tory I . . . . . . 1
LB 172 Prin ci ples of Chem is try II. . . . . . . . . . . . . . . . . 3

(3) CEM 181H Hon ors Chem is try I . . . . . . . . . . . . . . . . . . . . . 4
CEM 182H Hon ors Chem is try II. . . . . . . . . . . . . . . . . . . . . 4
CEM 185H Hon ors Chem is try Lab o ra tory I . . . . . . . . . . . . 2

b. One of the fol low ing groups of courses:. . . . . . . . . . . . . . . . . . . . 9 or 10
(1) BS 161 Cell and Mo lec u lar Bi ol ogy . . . . . . . . . . . . . . . 3

BS 162 Organismal and Pop u la tion Bi ol ogy . . . . . . . . 3
BS 171 Cell and Mo lec u lar Bi ol ogy Lab o ra tory . . . . . . 2
BS 172 Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
(2) LB 144 Bi ol ogy I:  Organismal Bi ol ogy . . . . . . . . . . . . 4

LB 145 Bi ol ogy II:  Cel lu lar and Mo lec u lar  Bi ol ogy . . . 5
(3) BS 181H Hon ors Cell and Mo lec u lar Bi ol ogy . . . . . . . . . 3

BS 182H Hon ors Organismal and Pop u la tion Bi ol ogy . . 3
BS 191H Hon ors Cell and Mo lec u lar Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
BS 192H Hon ors Organismal and Pop u la tion Bi ol ogy

Lab o ra tory . . . . . . . . . . . . . . . . . . . . . . . . . . 2
c. One of the fol low ing groups of courses (8 cred its):

(1) PHY 183 Phys ics for Sci en tists and En gi neers I . . . . . . 4
PHY 184 Phys ics for Sci en tists and En gi neers II . . . . . . 4

(2) PHY 231 In tro duc tory Phys ics I . . . . . . . . . . . . . . . . . . . 3
PHY 232 In tro duc tory Phys ics II . . . . . . . . . . . . . . . . . . . 3
PHY 251 In tro duc tory Phys ics Lab o ra tory I . . . . . . . . . . 1
PHY 252 In tro duc tory Phys ics Lab o ra tory II. . . . . . . . . . 1

(3) LB 273 Phys ics I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
LB 274 Phys ics II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

d. One of the fol low ing courses (3 or 4 cred its):
MTH 124 Sur vey of Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . 3
LB 118 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4

e. One of the fol low ing, ei ther (1) or (2) (4 or 6 cred its):

(1) CEM 143 Sur vey of Or ganic Chem is try . . . . . . . . . . . . . 4
(2) CEM 251 Or ganic Chem is try I. . . . . . . . . . . . . . . . . . . . . 3

CEM 252 Or ganic Chem is try II . . . . . . . . . . . . . . . . . . . . 3
f. All of the fol low ing courses:. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

CSS 210 Fun da men tals of Soil Sci ence. . . . . . . . . . . . . . . . 3
FW 417 Wet land Ecol ogy and Man age ment . . . . . . . . . . . 3
GEO 221 In tro duc tion to Geo graphic In for ma tion. . . . . . . . . 3
PLB 203 Bi ol ogy of Plants . . . . . . . . . . . . . . . . . . . . . . . . . . 4
PLB 415 Plant Phys i ol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PLB 418 Plant Sys tem at ics . . . . . . . . . . . . . . . . . . . . . . . . . 3
PLB 498 Un der grad u ate Re search . . . . . . . . . . . . . . . . . . . 3
PLB 499 Se nior Sem i nar (W). . . . . . . . . . . . . . . . . . . . . . . . 1
STT 231 Sta tis tics for Sci en tists . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355 Ecol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
ZOL 355L Ecol ogy Lab o ra tory (W) . . . . . . . . . . . . . . . . . . . . 1

g. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
CSS 350 In tro duc tion to Plant Ge net ics . . . . . . . . . . . . . . . . 3
ZOL 341 Fun da men tal Ge net ics . . . . . . . . . . . . . . . . . . . . . 4

h. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 or 4
ENT 404 Fun da men tals of En to mol ogy . . . . . . . . . . . . . . . . 3
PLP 405 Plant Pa thol ogy . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
PLP 407 Dis eases and In sects of For est and Shade

Trees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
i. One of the fol low ing courses: . . . . . . . . . . . . . . . . . . . . . . . . . . . .   3

FW 410 Up land Eco sys tem Man age ment . . . . . . . . . . . . . 3
FW 444 Con ser va tion Bi ol ogy . . . . . . . . . . . . . . . . . . . . . . 3

j. Two 300–400 level courses re lat ing to en vi ron men tal bi ol ogy
ap proved by the De part ment of Plant Bi ol ogy. . . . . . . . . . . . . . . . 6 to 8

GRAD U ATE STUDY

The De part ment of Plant Bi ol ogy is ad min is tered jointly by the
Col lege of Nat u ral Sci ence and the Col lege of Ag ri cul ture and
Nat u ral Re sources. The de part ment of fers Mas ter of Sci ence and 
Doc tor of Phi los o phy de gree pro grams with ma jors in plant bi ol -
ogy. Those pro grams are ref er enced be low. The de part ment also
of fers Mas ter of Sci ence and Doc tor of Phi los o phy de gree pro -
grams with ma jors in plant breed ing, ge net ics and bio tech nol -
ogy—plant biology through the Col lege of Ag ri cul ture and Nat u ral 
Re sources. For in for ma tion about those pro grams, re fer to the
state ment on the De part ment of Plant Bi ol ogy in the Col lege of
Ag ri cul ture and Nat u ral Re sources sec tion of this cat a log.

PLANT BI OL OGY

Grad u ate stu dents in plant bi ol ogy may em pha size one or more
of a num ber of spe cial ar eas, in clud ing anat omy, bry ol ogy, cell bi -
ol ogy, ecol ogy, ge net ics, mo lec u lar bi ol ogy, mor phol ogy, my col -
ogy, paleobotany, phys i ol ogy, and tax on omy. Stu dents are urged
to take courses which pro vide a broad back ground in bi o log i cal
and phys i cal sci ences in ad di tion to train ing in spe cial ized ar eas.

Mas ter of Sci ence 

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low. 

Ad mis sion 

Reg u lar ad mis sion may be granted to those stu dents who have a
bach e lor's de gree or its equiv a lent, a 3.00 grade–point av er age,
one year each of chem is try, math e mat ics, and phys ics, and ap -
pro pri ate train ing in the bi o log i cal sci ences.

Pro vi sional ad mis sion may be granted to those stu dents who
do not meet the re quire ments for reg u lar ad mis sion. 

Re quire ments for the Mas ter of Sci ence De gree
in Plant Bi ol ogy 

The mas ter's de gree pro gram in plant bi ol ogy is avail able un der
ei ther Plan A (with the sis) or Plan B (with out the sis). The stu dent's 
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pro gram of study is ar ranged by a guid ance com mit tee which in -
cludes the ma jor pro fes sor. 

For ei ther Plan A or Plan B, the stu dent must complete at least
30 cred its in clud ing:
1. Both of the fol low ing courses:

PLB 801 Foun da tions of Plant Bi ol ogy 3
PLB 804 Fron tiers in Plant Biology 2

2. Ac quire teach ing ex pe ri ence by as sist ing in at least one
course.

3. Com ple tion of the Re spon si ble Con duct of Re search Work -
shop se ries of fered by The Grad u ate School.

A read ing knowl edge of a for eign lan guage may be re quired.

Doc tor of Phi los o phy

In addition to meet ing the re quire ments of the uni ver sity and of the 
Col lege of Nat u ral Sci ence, stu dents must meet the re quire ments 
spec i fied be low.

Ad mis sion

Reg u lar ad mis sion may be granted to those stu dents who have a
mas ter’s de gree or its equiv a lent, a 3.00 grade–point av er age,
and ap pro pri ate train ing in the bi o log i cal sci ences.  Out stand ing
stu dents with out a mas ter’s de gree may be ac cepted.

Pro vi sional ad mis sion may be granted to those stu dents who
do not meet the re quire ments for reg u lar ad mis sion.

Re quire ments for the Doc tor of Phi los o phy De gree in
Plant Bi ol ogy

All doc toral stu dents in plant bi ol ogy must meet the re quire ments
spec i fied be low:
1. Com plete the fol low ing courses:

a. Both of the fol low ing courses:
PLB 801 Foun da tions of Plant Bi ol ogy . . . . . . . . . . . . . . . . 3
PLB 804 Frontiers in Plant Bi ol ogy . . . . . . . . . . . . . . . . . . . 2

b. Com ple tion of the Re spon si ble Con duct of Re search Workshop
se ries of fered by The Grad u ate School.

c. One of the fol low ing courses:
CMB 800 Cell and Mo lec u lar Bi ol ogy Sem i nar . . . . . . . . . . . 1
ENT 812 Grad u ate Sem i nar. . . . . . . . . . . . . . . . . . . . . . . . . 1
FW 893 Sem i nar in Fish er ies and Wild life . . . . . . . . . . . . . 1
GEN 800 Ge net ics Sem i nar . . . . . . . . . . . . . . . . . . . . . . . . . 1
GEO 874 Sem i nar in Geo graphic In for ma tion Sci ence. . . . . 3
HRT 892 Plant Breed ing and Ge net ics Sem i nar . . . . . . . . . 1
PLP 894 Sem i nar in Plant Pa thol ogy. . . . . . . . . . . . . . . . . . 1
ZOL 891 Cur rent Top ics in Ecol ogy and Evo lu tion . . . . . . . 1
ZOL 895 Sem i nar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2. Pass a pre lim i nary ex am i na tion.
3. Ac quire teach ing ex pe ri ence by as sist ing in two courses.
4. Pass a fi nal oral ex am i na tion in de fense of the dis ser ta tion.

Ad di tional re quire ments, such as read ing knowl edge of one or
two for eign lan guages, may be spec i fied.

 

DE PART MENT of
STA TIS TICS and 
PROB A BIL ITY

Hira L. Koul, Chair per son 

Sta tis tics is the driver of data-en abled sci ence for col lect ing, sum -
ma riz ing, mod el ling, and in ter pret ing the data. Prob a bil ity the ory
is used to an a lyze var i ous as pects of sta tis ti cal mod els guided by
prac ti cal as pects of com pu ta tion and sci en tific interpretability. In
the last few de cades, tre men dous strides have been made in the
phys i cal, bi o log i cal, and so cial sci ences as well as in en gi neer ing

and busi ness by the use of sta tis ti cal and proba bil is tic meth ods
and mod els to de scribe and aid in the ex pla na tion of basic
phenomena. A strong in ter est has de vel oped in the in ten sive
study of sta tis ti cal the ory and meth ods aside from its uses, in the
same way that phys i cal sci ences have de vel oped aside from
engineering. 

UN DER GRAD U ATE PRO GRAMS

The first two years of an un der grad u ate pro gram in sta tis tics
stress de vel op ment of a solid back ground in two ar eas, ba sic
math e mat ics and com put ers. The rest of the stu dent’s pro gram
in volves a mix ture of work se lected from sta tis tics, math e mat ics,
and com puter pro gram ming, and pos si bly one or more fields of
ap pli ca tion. Sta tis tics ma jors who plan to do grad u ate work
should in clude ad vanced cal cu lus in their un der grad u ate pro -
grams.  The de part ment also of fers courses for actuarial science
majors housed in the Department of Mathematics.

Re quire ments for the Bach e lor of Sci ence or Bach e lor of
Arts De gree in Sta tis tics
1. The Uni ver sity re quire ments for bach e lor's de grees as de scribed in the Un der grad u -

ate Ed u ca tion sec tion of this cat a log; 120 cred its, in clud ing gen eral elec tive cred its are
re quired for the Bach e lor of Sci ence or Bach e lor of Arts de gree in Sta tis tics.

The Uni ver sity's Tier II writ ing re quire ment for the Sta tis tics ma jor is met by com plet -
ing Sta tis tics and Prob a bil ity 481.  That course is ref er enced in item 3. a. be low.

Stu dents who are en rolled in the Col lege of Nat u ral Sci ence may com plete the al ter -
na tive track to In te gra tive Studies in Bi o log i cal and Phys i cal Sci ences that is de scribed 
in item 1. un der the head ing Grad u a tion Re quire ments in the Col lege state ment.  Cer -
tain courses ref er enced in re quire ment 3. be low may be used to sat isfy the al ter na tive
track.

2. The re quire ments of the Col lege of Nat u ral Sci ence for the Bach e lor of Sci ence de gree 
or Bach e lor of Arts de gree.

The cred its earned in cer tain courses ref er enced in re quire ment 3. be low may be
counted to ward Col lege re quire ments as ap pro pri ate.

3. The fol low ing re quire ments for the ma jor:

CREDITS
a. The fol low ing courses (19 to 23 cred its):

(1) One of the fol low ing courses (3 or 4 cred its):
LB 118 Caluclus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 132 Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
MTH 152H Hon ors Cal cu lus I . . . . . . . . . . . . . . . . . . . . . . 3

(2) One of the fol low ing courses (4 cred its):
LB 119 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 133 Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 153H Hon ors Cal cu lus II . . . . . . . . . . . . . . . . . . . . . . 4

(3) One of the fol low ing course (4 cred its):
LB 220 Cal cu lus III . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
MTH 234 Multivariable Cal cu lus . . . . . . . . . . . . . . . . . . . 4
MTH 254H Hon ors Multivariable Cal cu lus. . . . . . . . . . . . . 4

(4) One of the fol low ing groups of courses (4 to 7 cred its):
(a) MTH 299 Tran si tions. . . . . . . . . . . . . . . . . . . . . . . . 4

MTH 309 Lin ear Al ge bra I . . . . . . . . . . . . . . . . . . . . 3
(b) MTH 299 Tran si tions. . . . . . . . . . . . . . . . . . . . . . . . 4

MTH 314 Ma trix Al ge bra with Ap pli ca tions . . . . . . . 3
(c) MTH 317H Hon ors Lin ear Al ge bra . . . . . . . . . . . . . . 4

(5) The fol low ing course (4 cred its):
CSE 231 In tro duc tion to Pro gram ming I . . . . . . . . . . . . . 4

b. The fol low ing courses (9 cred its):
(1) The fol low ing course (3 credit):

STT 301 Com pu ta tional Meth ods for Data Science. . . . 3
(2) One of the fol low ing courses (3 cred its):

STT 441 Prob a bil ity and Sta tis tics I: Probability . . . . . . 3
STT 861 The ory of Probability and Sta tis tics I . . . . . . . . 3

(3) One of the fol low ing courses (3 cred its):
STT 442 Prob a bil ity and Sta tis tics II: Sta tis tics . . . . . . . 3
STT 862 The ory of Prob a bil ity and Sta tis tics II . . . . . . . 3

c. The fol low ing cap stone course (3 cred its):
STT 481 Cap stone in Sta tis tics (W). . . . . . . . . . . . . . . . . . . 3

d. Three of the fol low ing courses (9 or 10 cred its):
EC 821A Cross Sec tion and Panel Data Econ o met rics I . . . 3
EC 821B Cross Sec tion and Panel Data Econ o met rics II . . 3
EC 822A Time Se ries Econ o met rics I . . . . . . . . . . . . . . . . . 3
EC 822B Time Se ries Econ o met rics II . . . . . . . . . . . . . . . . . 3
STT 422 Sta tis tics II . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 455 Ac tu ar ial Mod els I . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 456 Ac tu ar ial Mod els II. . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 459 Con struc tion and Eval u a tion of Ac tu ar ial Mod els . 3
STT 461 Com pu ta tions in Prob a bil ity and Sta tis tics . . . . . . 3
STT 464 Sta tis tics for Bi ol o gists . . . . . . . . . . . . . . . . . . . . . 3
STT 465 Bayesian Sta tis ti cal Meth ods . . . . . . . . . . . . . . . . 3
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STT 801 De sign of Ex per i ments . . . . . . . . . . . . . . . . . . . . . 3
STT 802 Sta tis ti cal Com pu ta tion . . . . . . . . . . . . . . . . . . . . . 3
STT 814 Ad vanced Sta tis tics for Bi ol o gists . . . . . . . . . . . . . 4
STT 825 Sam ple Sur veys . . . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 843 Multivariate Anal y sis . . . . . . . . . . . . . . . . . . . . . . . 3
STT 844 Time Se ries Anal y sis. . . . . . . . . . . . . . . . . . . . . . . 3
STT 847 Anal y sis of Sur vival Data. . . . . . . . . . . . . . . . . . . . 3
STT 855 Sta tis ti cal Ge net ics . . . . . . . . . . . . . . . . . . . . . . . . 3
STT 863 Sta tis ti cal Meth ods I . . . . . . . . . . . . . . . . . . . . . . . 3
STT 864 Sta tis ti cal Meth ods II . . . . . . . . . . . . . . . . . . . . . . . 3
STT 886 Sto chas tic Pro cesses and Ap pli ca tions . . . . . . . . 3
STT 888 Sto chas tic Mod els in Fi nance . . . . . . . . . . . . . . . . 3
Not more than two courses may be cho sen from STT 455, 456,
or 459.

e. Elec tives cho sen from any com bi na tion of the fol low ing, ap proved
by the stu dent's ac a demic ad vi sor (6 cred its):
(1) Courses from item d. not used to ful fill that re quire ment with

the ex cep tion of STT 455, 456, or 459;
(2) MTH 235 or any 300-level or higher MTH course;
(3) CSE 232 or 260 or any 300-level or higher CSE course;
(4) 300-400 level courses in an area of ap pli ca tion of sta tis tics

and prob a bil ity.

GRAD U ATE STUDY

The De part ment of Sta tis tics and Prob a bil ity of fers two ma jors
that lead to mas ter’s de grees: ap plied sta tis tics, and sta tis tics. 
The de part ment also of fers a ma jor in sta tis tics that leads to the
Doc tor of Phi los o phy de gree.

Each of the mas ter’s and doc toral de gree pro grams is de -
scribed be low. For more de tailed in for ma tion on de gree re quire -
ments please visit the de part ment website,www.stt.msu.edu.

AP PLIED STA TIS TICS

Mas ter of Sci ence 

The goal of the mas ter's de gree pro gram in ap plied sta tis tics is to
pro vide stu dents with a broad un der stand ing of the proper ap pli -
ca tion of sta tis ti cal meth od ol ogy and with ex pe ri ence in us ing
com put ers ef fec tively for sta tis ti cal anal y sis. The stu dent may
em pha size ei ther the o ret i cal or ap plied ma te rial. Spe cial em pha -
sis is placed on the con cerns that an ap plied stat is ti cian must ad -
dress in deal ing with prac ti cal prob lems. 

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low. 

Ad mis sion 

To be ad mit ted to the mas ter's de gree pro gram in ap plied sta tis -
tics, the ap pli cant should have a back ground in cal cu lus equiv a -
lent to MTH 132, 133, and 234 at Mich i gan State Uni ver sity, a
back ground in lin ear al ge bra equiv a lent to MTH 309 at Mich i gan
State Uni ver sity, and at least one post-cal cu lus –level course in
sta tis tics or prob a bil ity. The over all grade-point av er age in these
courses should be at least 3.0. 

Re quire ments for the Mas ter of Sci ence De gree
in Ap plied Sta tis tics

The pro gram is avail able only un der Plan B (with out the sis). An ac a demic ad vi sor
co or di nates the stu dent's pro gram of study, which must be ap proved by the chair -
per son of the de part ment. The stu dent must:

CREDITS
1. Com plete ei ther a. or b. 

a. All of the fol low ing courses (15 cred its):
STT 441 Prob a bil ity and Sta tis tics I: Prob a bil ity . . . . . . . . . . 3
STT 442 Prob a bil ity and Sta tis tics II: Sta tis tics . . . . . . . . . . . 3
STT 801 De sign of Ex per i ments . . . . . . . . . . . . . . . . . . . . . . 3
STT 802 Sta tis ti cal Com pu ta tion . . . . . . . . . . . . . . . . . . . . . . 3
STT 863 Sta tis ti cal Meth ods I . . . . . . . . . . . . . . . . . . . . . . . . 3

b. All of the fol low ing courses (15 cred its):
STT 801 De sign of Ex per i ments . . . . . . . . . . . . . . . . . . . . . . 3
STT 802 Sta tis ti cal Com pu ta tion . . . . . . . . . . . . . . . . . . . . . . 3
STT 861 The ory of Prob a bil ity and Sta tis tics I . . . . . . . . . . . . 3

STT 862 The ory of Prob a bil ity and Sta tis tics II . . . . . . . . . . . 3
STT 863 Sta tis ti cal Meth ods I . . . . . . . . . . . . . . . . . . . . . . . . 3

2. Com plete at least 9 ad di tional cred its in courses in the De part ment of
Sta tis tics and Prob a bil ity at the 800-level or higher.

3. Com plete an ad di tional 9 cred its in courses in the De part ment of Sta tis -
tics and Prob a bil ity, the De part ment of Math e mat ics, or in a field of ap pli -
ca tion of sta tis tics and prob a bil ity.

4. Com plete a fi nal ex am i na tion or eval u a tion.

STA TIS TICS

Mas ter of Sci ence

The goal of the mas ter's de gree pro gram in sta tis tics is to pro vide
stu dents with a sound foun da tion in prob a bil ity, math e mat i cal sta -
tis tics, and sta tis ti cal meth od ol ogy. The stu dent may em pha size
ei ther the o ret i cal or ap plied ma te rial.

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low. 

Ad mis sion 

To be ad mit ted to the mas ter’s de gree pro gram in sta tis tics, the
ap pli cant should have a back ground in cal cu lus equiv a lent to
Math e mat ics 132, 133, and 234, in lin ear al ge bra equiv a lent to
Math e mat ics 309, and prob a bil ity and sta tis tics equiv a lent to Sta -
tis tics and Prob a bil ity 441 and 442 at MSU with an over all grade
point average of 3.0 in this course work.

Re quire ments for the Mas ter of Sci ence De gree in
Sta tis tics

The pro gram is avail able un der ei ther Plan A (with the sis) or Plan B (with out the sis).
An ac a demic ad vi sor co or di nates the stu dent's pro gram of study, which must be ap -
proved by the chair per son of the de part ment.

The stu dent must com plete:
1. At least 30 cred its in courses in the De part ment of Sta tis tics and Prob a bil ity, or in a re -

lated field in clud ing: 
a. All of the fol low ing courses (12 cred its):

STT 861 The ory of Prob a bil ity and Sta tis tics I . . . . . . . . . . . . 3
STT 862 The ory of Prob a bil ity and Sta tis tics II . . . . . . . . . . . 3
STT 863 Ap plied Sta tis tics Meth ods I . . . . . . . . . . . . . . . . . . 3
STT 864 Ap plied Sta tis tics Meth ods II . . . . . . . . . . . . . . . . . . 3

b. Nine ad di tional cred its in STT courses at the 800-level or above as ap proved by
the stu dent’s ac a demic ad vi sor. At least 4 cred its must be in STT 899 Mas ter’s 
The sis Re search.

c. Nine ad di tional cred its in STT courses or courses in re lated fields as ap proved
by
the stu dent’s ac a demic ad vi sor.

d. Com ple tion of an oral ex am i na tion in de fense of the the sis, fi nal ex am i na tion or
eval u a tion.

Doc tor of Phi los o phy

The Doc tor of Phi los o phy de gree pro gram with a ma jor in sta tis -
tics is de signed for stu dents who plan to pur sue ca reers in uni ver -
sity teach ing and re search or in in dus trial and gov ern ment
con sult ing and re search. 

In ad di tion to meet ing the re quire ments of the uni ver sity and of
the Col lege of Nat u ral Sci ence, stu dents must meet the re quire -
ments spec i fied be low. 

Ad mis sion

A mas ter’s level un der stand ing of sta tis tics and prob a bil ity and a
sound un der stand ing of un der grad u ate-level real anal y sis are
nec es sary for suc cess in the doc toral pro gram. Strong ap pli cants
with de fi cien cies in one of these ar eas will be con sid ered for ad -
mis sion, and if ac cepted will be given the op por tu nity to learn the
re quired ma te rial dur ing their first year in the pro gram. The Grad -
u ate Re cord Ex am i na tion (GRE) General Test is required of all
applicants.
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Re quire ments for the Doc tor of Phi los o phy De gree
in Sta tis tics

The pro gram of study is de vel oped by the guid ance com mit tee in
con sul ta tion with the stu dent. Stu dents must be able to carry on
sig nif i cant orig i nal re search in sta tis tics or prob a bil ity, as dem on -
strated in the dis ser ta tion, the stu dent must also meet the re quire -
ments spec i fied be low:
1. Com plete Sta tis tics and Prob a bil ity 867, 868, 872, 881, and

882.
2. Com plete at least five ad di tional courses from lists (a) and

(b), with at least one course from a. and one from b.:
a. Ad vanced Prob a bil ity: Sta tis tics and Prob a bil ity 961,

962, 964, 996
b. Ad vanced Sta tis tics: Sta tis tics and Prob a bil ity 873, 874,

951, 953, 997
3. Com plete at least three ad di tional elec tive courses of fered at

the 800-level or higher from any de part ment. These courses
must be ap proved by the stu dent’s guid ance com mit tee.

4. Pass two writ ten pre lim i nary ex am i na tions, the first cov er ing
Sta tis tics and Prob a bil ity 867, 868, and 872, and the sec ond
cov er ing Sta tis tics and Prob a bil ity 881 and 882.

ABRAMS PLAN E TAR IUM

Shan non Schmoll, Di rec tor

The Abrams Plan e tar ium is an ac knowl edged leader in the pop u -
lar iza tion of as tron omy. It is named af ter Dr. Talbert “Ted” and Mrs. 
Leota Abrams, who gen er ously gave the orig i nal gift of $250,000
over 50 years ago.  To day, the build ing fea tures a 140-seat Sky
The ater hous ing a dig i tal full-dome pro jec tor, a black light gal lery,
an ex hibit hall, and gift counter.

The ma jor goals of the plan e tar ium in clude of fer ing en gag ing
mul ti me dia pre sen ta tions that al ways con tain a live pre sen ta tion
to the pub lic, tai lored pro grams for the needs of K-12 stu dents,
up-to-date un der grad u ate ed u ca tion across dis ci plines by col lab -
o rat ing with peo ple across cam pus and the com mu nity.

Star shows and other events are of fered to the pub lic on week -
ends and spe cial oc ca sions. Vis i tors to the ex hibit hall are wel -
come be tween 9:00am and noon and 1:00pm to 4:30 pm on
weekdays.

For more in for ma tion and full list ing of our of fer ings visit
www.pa.msu.edu/abrams.

BI O LOG I CAL SCI ENCE
PRO GRAM

The Bi o log i cal Sci ence Pro gram is re spon si ble for the de vel op -
ment and op er a tion of a foun da tional core cur ric u lum in gen eral
bi ol ogy ap pro pri ate for sci ence ma jors and oth ers in ter ested in a
com pre hen sive in tro duc tion to the field. Courses in clude the two
se mes ter lec ture/lab se quence Bi o log i cal Sci ence 161/171 and
162/172. Equiv a lent hon ors courses are of fered as Biological
Science 181H/191H and 182H/192H.

MSU/DOE PLANT
RE SEARCH LAB O RA TORY

Mi chael Thomashow, Di rec tor

A cen ter for mod ern plant bi ol ogy, the MSU/DOE Plant Re search
Lab o ra tory was es tab lished in 1964. The Lab o ra tory is ad min is -
tered jointly by the Col lege of Nat u ral Sci ence and the Col lege of
Ag ri cul ture and Nat u ral Re sources un der a core re search grant
from the U.S. De part ment of En ergy.

The Lab o ra tory con ducts a broad range of en ergy-re lated re -
search at the mo lec u lar, subcellular, cel lu lar, tis sue, or gan and
organismal lev els and draws on plant phys i ol ogy, bio chem is try,
struc tural bi ol ogy, cell and mo lec u lar bi ol ogy, ge net ics and other
dis ci plines. Ar eas of research un der in ves ti ga tion em pha size top -
ics re lated to en ergy cap ture, con ver sion, and de po si tion in en -
ergy-rich mol e cules. These top ics in clude dy namic reg u la tion of
pho to syn the sis and growth, iden ti fi ca tion of en ergy-sens ing and
re sponse path ways, mech a nisms and reg u la tion of car bon fix a -
tion, transduction of en vi ron men tal in for ma tion by the plant, ef -
fects of stress con di tions upon growth and pro duc tiv ity,
de vel op men tal bi ol ogy of ni tro gen-fix ing cyanobacteria, ge netic
anal y sis of phys i o log i cal traits, and mo lec u lar mech a nisms reg u -
lat ing plant gene ex pres sion.

The Lab o ra tory pro vides fa cil i ties and sup port for stu dents in -
tend ing to pro ceed to ward the Doc tor of Phi los o phy de gree and
for post doc toral re search as so ci ates. The doc toral de gree pro -
grams are ad min is tered through ac a demic units, with which the
Lab o ra tory fac ulty have joint ap point ments, par tic u larly the de -
part ments of Bio chem is try and Mo lec u lar Bi ol ogy, Plant Bi ol ogy,
Mi cro bi ol ogy and Mo lec u lar Ge net ics and Plant, Soil and Mi cro -
bial Sciences. The in ter de part men tal doc toral pro grams in Ge -
net ics and in Cel lu lar and Mo lec u lar Bi ol ogy that are ad min is tered 
by the Col lege of Nat u ral Sci ence are also avail able. The stu -
dent’s ad mis sion and pro gram of study are sub ject to the reg u la -
tions and ap proval of the ap pro pri ate de part ment, as well as
either the College of Natural Science or the College of Agriculture
and Natural Resources.

The aim of grad u ate work in the Lab o ra tory is to give stu dents
train ing in in de pend ent re search and to pro vide them with suf fi -
cient strength, both in bi ol ogy and in the ba sic sci ences, to en able
them to stay in the fore front of their con tin u ously chang ing and
de vel op ing field. Doc toral pro grams con sist of course work in ad -
vanced sub jects and re search, leading to a dissertation.

To be ac cepted for grad u ate work in the Lab o ra tory, the stu -
dent is gen er ally ex pected to have at least the Bach e lor of Sci -
ence de gree and to have had courses in or ganic chem is try,
math e mat ics through cal cu lus, phys ics and gen eral bot any or bi -
ol ogy. Courses in plant phys i ol ogy, phys i cal chem is try and bio -
chem is try are de sir able. In the case of highly qual i fied stu dents,
part of the course re quire ments may be com pleted af ter ad mis -
sion to grad u ate work, but ad mis sion will, in such cases, be on a
pro vi sional ba sis un til these requirements have been completed
satisfactorily.

Grad u ate stu dents are given free dom of choice in se lect ing,
within the Lab o ra tory, the ar eas of their re search and their ma jor
ad vi sors. These se lec tions must be com pat i ble with the Lab o ra -
tory’s ob jec tives. Stu dents are ex pected to spend the first two se -
mes ters fol low ing ad mis sion fa mil iar iz ing them selves with the
re search pro grams of the Lab o ra tory’s staff and re lated re search
in other de part ments, in clud ing par tic i pa tion in sev eral re search
pro jects, and to make their selection on this basis.

Be cause of the in ten sity of the pro gram, the stu dent is ex -
pected to work on a year-round ba sis.  
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CENTER FOR
AD VANCED MI CRO SCOPY

Stan ley L. Flegler, Di rec tor 

Mi cros copy, the sci ence of mi cro scope use, traces its or i gins to
the work of Hooke and Leeuwenhoek in the late 1600’s. There are
now many types of mi cro scopes and doz ens of dif fer ent im ag ing
and an a lyt i cal meth ods. Im ages may be cre ated us ing vis i ble and
in vis i ble light, elec trons, mag netic forces, me chan i cal probes,
cur rent flow, and atomic level at trac tive and re pul sive forces.
Much of the tech nol ogy in our mod ern world would not have been
pos si ble with out the im ages and an a lyt i cal data from mi cro -
scopes.

Mi cros copy is a vi tal re source in cre at ing and ap ply ing knowl -
edge to help ad dress the crit i cal prob lems of the 21st cen tury.

The Cen ter for Ad vanced Mi cros copy (CAM), a uni ver sity Core
Fa cil ity, is the Cen tral mi cros copy lab o ra tory for the Mich i gan
State Uni ver sity cam pus. Teach ing, re search, and ser vice work
are pro vided in Scan ning Elec tron Mi cros copy (SEM), Trans mis -
sion Elec tron Mi cros copy (TEM), Con fo cal La ser Scan ning Mi -
cros copy (CLSM), La ser Cap ture Mi cros copy (LCM), and En ergy
Dispersive X-ray Spec tros copy (EDS). CAM has a large user
base from 49 de part ments in nine col leges. Out reach is pro vided
on a lo cal and na tional level. Our com pre hen sive teach ing pro -

gram in cludes NSC-810 Bi o log i cal TEM Lab (FS, SS), NSC-815
Phys i cal Sci ence TEM Lab (FS, SS), NSC-816 Ad vanced Phys i -
cal Sci ence TEM lab (FS, SS), NSC-820 SEM Lab (FS, SS), and
NSC-837 CLSM Lab (FS, SS). 

In scan ning elec tron mi cros copy we of fer the fol low ing im ag -
ing/an a lyt i cal ca pa bil i ties:  sec ond ary and back scat tered elec tron 
im ag ing, en ergy dispersive X-ray microanalysis, low vac uum, ul -
tra-high res o lu tion im ag ing, low volt age im ag ing of un coat ed
non-con duct ing sam ples.  Spec i men prep a ra tion meth ods in -
clude crit i cal point and freeze dry ing, ultra-high resolution
coating, cryo methods.

In trans mis sion elec tron mi cros copy we of fer the fol low ing im -
ag ing/an a lyt i cal ca pa bil i ties:  bright/dark field im ag ing, Z con trast
im ag ing, en ergy-fil tered im ag ing, en ergy dispersive X-ray
microanalysis, elec tron en ergy loss spec tros copy, cryo elec tron
to mog ra phy, ad vanced dif frac tion meth ods.  Spec i men prep a ra -
t ion meth ods in clude cryo and am bi ent tem per a ture
ultramicrotomy, ad vanced sam ple thinning equipment including
ion beam milling. 

In con fo cal la ser scan ning mi cros copy we of fer the fol low ing
im ag ing/an a lyt i cal ca pa bil i ties:  super res o lu tion, trans mit ted and
reflectance im ag ing, flu o res cence cor re la tion spec tros copy, to tal
in ter nal reflectance flu o res cence mi cros copy, flu o res cence re -
cov ery af ter photo beach ing, Forster res o nance en ergy trans fer,
live and fixed cell im ag ing, dif fer en tial in ter fer ence con trast, po -
lar iza tion, phase contrast.  Numerous laser lines are available.
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