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M a j o r: Materials Sc i e n ce and
E n g i n e e r i n g
Acc re d i ted by ABET (see inside fro nt cove r. )

O ffe red by: D e pa rt m e nt of Materials Sc i e n ce and Engineering
214 Ba rd Hall, 255 - 91 59, www. m se.co r n e l l .e d u

P ro g ram Objectives
Our underg ra d u a te Major is ba sed on the fo l l owing educational objectives :
• P re pa ration: To pre pa re stu d e nts to excel in gra d u a te school or te c h n i cal ca re e rs

t h rough a wo r l d - c l a ss, rigoro u s, and co m p et i t i ve pro g ra m .
• Co re Co m p ete n ce: To train stu d e nts across the spectrum of basic and applied mate r i-

als sc i e n ce, re cognizing and exploiting common desc r i ptions in dispa ra te syste m s.
• B readth: To train stu d e nts with suffi c i e nt sc i e nt i fic and engineering breadth to des i g n

and crea te novel solutions to materials problems in engineering syste m s.
• P rofessionalism: To develop in stu d e nts professional and et h i cal att i tu d es, effe c t i ve

co m m u n i cation and tea mwork skills, and an ability to place sc i e n ce and engineering
i ss u es and solutions within the broader so c i etal co ntex t.

• Learning Env i ro n m e nt: To provide stu d e nts with an academic env i ro n m e nt co m m i tte d
to exce l l e n ce and innovation that co nt r i b u tes to developing lea d e rs h i p, profess i o n a l-
ism, and life-long learning for stu d e nts’ professional ca re e rs.

Common Cu r r i culum Re co m m e n d a t i o n s
CHEM 211 C h e m i stry for the Applied Sc i e n ces

Engineering Dist r i b u t i o n s
ENGRD 261 M e c h a n i cal Pro p e rt i es of Materials: From Nanodev i ces to

Su p e rst r u c tu res
ENGRD 262 E l e c t ronic Materials for the Information Age 
Either co u rse (ENGRD 261 or 262) sa t i sfi es the major entry re q u i re m e nt.

Other Re l eva nt Engineering Dist r i b u t i o n s
ENGRD 210 I nt roduction to Circu i ts for Electrical and Co m p u ter Engineers
ENGRD 26 4 Co m p u te r- I n st r u m e ntation Design 
ENGRD 241 Engineering Co m p u ta t i o n
ENGRD 219 M a ss and Energy Ba l a n ces 

Re q u i red Major Co u rses
M S&E 20 4 M a terials Chemist r y
M S&E 20 6 Atomic and Molecular St r u c tu re of Matte r
M S&E 302 M e c h a n i cal Pro p e rt i es of Mate r i a l s, Pro cessing, and Des i g n
M S&E 303 Th e r m o d y n a m i cs of Co n d e n sed Syste m s
M S&E 30 4 K i n et i cs, Diffusion, and Phased Tra n sfo r m a t i o n s
M S&E 30 5 E l e c t ro n i c, Magnet i c, and Dielectric Pro p e rt i es of Mate r i a l s
M S&E 307 M a terials Design Co n ce pts 1

M S&E 31 1 –31 2 Junior Lab I and II
M S&E 403 – 4 0 4 Senior Materials Labora tory I and II1

M S&E 407 M a terials Design Co n ce pts II
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E l e c t i ves5

Two mate r i a l s- re l a ted electives covering two gro u ps of diffe re nt mate r i a l s
Th ree applica t i o n - re l a ted electives in at lea st two diffe re nt ty p es of applica t i o n s 3
Two applica t i o n s- re l a ted electives must be ta ken from outside MS& E 4
One additional te c h n i cal elective outside of MS& E 2

1 Sa t i sfi es te c h n i cal co m m u n i ca t i o n s/writing re q u i re m e nt. Resea rc h - o r i e nted stu d e nts may re p l a ce se n-
ior lab with a senior thesis (MS&E 405/4 0 6 ) .

2 The outside te c h n i cal elective must be an upper level (200 or above) te c h n i cal co u rse and may be
se l e c ted from engineering or other co l l e g es subject to advisor approva l .

3 A thre e - c redit applica t i o n s- re l a ted elective may be re p l a ced with Resea rch Invo l ve m e nt (MSE
391 /392 ) .

4 A list of approved mate r i a l s- re l a ted and applica t i o n - re l a ted co u rses is available in the MS&E offi ce or
on-line at www. m se.co r n e l l .e d u

5 In addition to other Major re q u i re m e nts, a co u rse involving signifi ca nt co m p u tational or mathemati-
cal modeling or adva n ced mathematics is re q u i red. This re q u i re m e nt is ty p i cally fulfilled by one of the
engineering distribution, approved elective, or outside te c h n i cal elective co u rses.
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M a terials Sc i e n ce and Engineering Major Checklist
Min. 

C redit Hours √ When Done
M ATH 191 (or 190) 4 n
M ATH 192 4 n
M ATH 293 4 n
M ATH 294 4 n
CHEM 211 (or 207 or 215) 4 n
P H YS 112 (or 116) 4 n
P H YS 213 (or 217) 4 n
P H YS 214 (or 218) 4 n
COM S 100 4 n
I nt ro. to Engr. (ENGRI 1XX) 3 n
E n g r. Dist. 1: ENGRD 261 or ENGRD 262 3 n
E n g r. Dist. 2: ENGRD 2XX# 3 n
F i rst-Year Writing Seminar 1† 3 n
F i rst-Year Writing Seminar 2 3 n
L i b e ral Stu d i es Distribution—6 co u rses (18-credit minimum) ‡

L i b. Stu d i es 1 n
L i b. Stu d i es 2 n
L i b. Stu d i es 3 n
L i b. Stu d i es 4 n
L i b. Stu d i es 5 n
L i b. Stu d i es 6 n

A p p roved Elective (2 co u rses; 6-credit minimum) n
A p p roved Elective n
P hys i cal Ed u cation (2 se m este rs) and swim test
Re q u i red Major Co u rses (53 - c redit minimum)

M S&E 20 4 4 n
M S&E 20 6 4 n
M S&E 302 4 n
M S&E 303 4 n
M S&E 30 4 4 n
M S&E 30 5 4 n
M S&E 307 2 n
M S&E 31 1 1 n
M S&E 31 2 1 n
M S&E 403/4 0 5 3 n
M S&E 404/4 0 6 2 n
M S&E 407 2 n

M a te r i a l s- re l a ted elective I 3 n
M a te r i a l s- re l a ted elective II 3 n
A p p l i ca t i o n s- re l a ted elective I§ 3 n
A p p l i ca t i o n s- re l a ted elective II 3 n
A p p l i ca t i o n s- re l a ted elective III 3 n
O u tside Te c h n i cal Elective # 3 n

Total Re q u i red Cre d i ts 1 28 min.
Additional Elective Co u rses (0 cre d i ts min., no max.) n
†Te c h n i cal Writing Re q u i re m e nt: n
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†In addition to the fi rst-year writing se m i n a rs, a te c h n i cal writing co u rse must be ta ken as an engi-
neering distribution, liberal stu d i es, approved elective, or major co u rse. (MS&E 403/404 and the se n i o r
t h esis option sa t i sfy this re q u i re m e nt.) 

‡ A p p roved co u rses must be chosen from at lea st three of the fo l l owing six gro u ps: (1) Cu l tu ral Analys i s
(CA), (2) Histo r i cal Analysis (HA), (3) Lite ra tu re and the Arts (LA), (4) Know l e d g e, Cognition, and Mora l
Rea soning (KCM), (5) Social and Be h av i o ral Analysis (S BA), (6) Fo reign Languages (n ot lite ra tu re co u rs-
es).  At lea st two co u rses must be from the fi rst three gro u ps (CA, HA, LA). At lea st two of the six co u rs-
es must be at 20 0 - l evel or higher.

§Six cre d i ts of the Major applica t i o n s- re l a ted electives must be ta ken from outside of MS&E. The 9 cre d-
i ts of outside electives are sa t i sfied by the outside te c h n i cal elective and the 6-credit outside applica-
t i o n s- re l a ted electives. 

#In addition to other Major re q u i re m e nts, a co u rse involving signifi ca nt co m p u tational or mathematica l
modeling or adva n ced mathematics is re q u i red. This re q u i re m e nt is ty p i cally fulfilled by one of the engi-
neering distribution, approved elective, or outside te c h n i cal elective co u rses.
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