
864. Plant Biochemistry 
Spring. 4(4-0) BCH 401, BOT 301 or 

approval of department. Interdepartmental 
u;ith and administered by the Department of 
Biochemistry. 
Metabolism of nitrogen-compounds, carbohy
drates, and lipids unique to plants· cell organ
ellf's; photosynthesis; photorespiration; dark 
respiration; cell wall~; lectins; nitrogell cycle 
including nitrogen fhati(m; sulfur cycle. 

865. Adcanced GrotL'th and 
Decelopment 
Fall. 3(3-0) BOT 415 or approval of 

departmrnt. 
Adqmced treatment of the phy;iological proc
esse~ of growth and development. The rnedl<l
nism underlying thhe processes and the roles 
played by hormones, light, etc., in controlling 
them will be analyzed. 

871, Biology nf Nematodes 
Spring. 4(2-6) ENT 470 or approval of 

department. Interdepartmental with and ad
ministered by the Department of Entomology. 
Ontogeny, taxonomy, morphology, patholog) 
and ecologY of ncmato(ks, with special refer
ence to pEnt-parasitic and phyto-pathogenic 
spec1es. 

878. Comparatice Limnology 
( 478.) Summer of odd-numbered years. 

6 credits. Approwl of department. Git:en at ·w. 
K. Kellogp, Biological Station. Interdepartmen
tal with and administered hu the Department of 
Zoology. 
Theoretical co11cepts and methods of analysis of 
en\'ironmental paramet('rs influencing produc
tivitY of fresh waters. Comparative field investi
gati~ms of lakes, ~tream~, and other aquatic 
habitats. 

880. Plant Virology 
Fall of odd-numbered years. 5(2-6) 

BOT 405 or approval of department. 
External and internal symptomatology, trans
mission, interactions, purifications, assay and 
serology of plant vimses. 

881. Pathogenesis and Dilwase 
Resistance 
Winter of odd-numbered years. 4(3-2) 

BOT 405 and BOT 415, or approcal of depart
ment. 
Lectures, readings, and discussions on mecha
nisms of pathogenicity and infectivity; physiol
ogy and biochemistry of disease development; 
tumorigenesis; metabolic consequences of in
fection; nature of disease resistance; and 
parasitism. 

882. Genetics of Host/Parm;ite 
Interactions 
Winter of even-numbered years. 3(3-0) 

ZOL 44I, BOT 405. 
Inheritance of resistance and susceptibility, vir
ulence and avinlknce; types of resistance, ag
gressiveness in parasites; use of genetics in 
studies of host/parasite interactions, practical 
application in disease control. 

885. Plant Disem;es in the Field 
Spring. 4 credits. BOT 405 and ap

proval of department. 
Diagoosis, distribution, and sequential devel
opment of plant diseases in the field. Field trips 
permit observation of diseases in the natural 
setting. 

890. Selected Topics in Plant 
Pathology 
Fall, Winter, Spring. 2 to 5 credits. 

Appru0al of department. 
Topics will be \elected from the following 
areas: parasitism, plant Yiruse~, ecology, genet
ics, nematology, fungicidal ildion, and soil mi
crobiology. 

891. Selected Topics in Botany 
Fall, \\/inter, Spring. 2 to 5 credits. 

May reenroll for a maxinwm of 6 credits if dif
ferent topics are taken. Approt;al of depart
ment. 
Topics may be selected from ecology, systema
tic~, evolution, physiology, cytolog}·, mycology, 
bryology, phycology, lichenology, anatom), 
lllorphology, genetics, and others. 

899. Master's Thesis Research 
Full, Winter, Spring, Summer. Vari

able credit. Approwl of department. 
Research iu anatomy, bryology, cytology, ecol
ogy, genetics, lichenology, morphology, mycol
ogy, paleobotany, pathology, phycology, physi
ology, and taxonomy. 

918. Advanced Genetics 
\-\linter of odd-numbered years. 3(3-0) 

Appro~al of department. 
Role of the gene in differentiation and devd
opment, with- special emphasis upon the genetic 
mechanisms responsible for the control of 
phenogencsis. 

920. Advanced Plant Taxonomy 
Spring of even-numbered years. 4( 4-0) 

BOT 824, ZOL 441. 
Consideration of the recent scientific devel
opments affecti11g plant classification. 

930. Advanced Plant Ecology 
Winter of odd-numbered years; Sum

mer of ecen-numbered Yf'ars. Gicen at \V. K. 
Kellogg Biological Station summer term. 3(2-4) 
Approval of department. 
Fundamental theorie~ and modern resc-arch 
horizons. 

999. Doctoral Di<>sertation Research 
Fall, Winter, Spring, Summer. Vari

able credit. Approval of department. 
He~earch in anatomy, bryology, cytology, ecol
ogy, genetics, lichenology, morphology, mycol
ogy, paleobotany, pathology, phycology, physi
ology, and taxonomy. 

BUILDING CONSTRUCTION 

See Agricultural Engineering. 

CHEMICAL ENGINEERING CHE 

College of Engineering 

300. Material and Energy Balances 
Fall, Winter. 4(3-2) One year general 

chemistry, MTH 214 or concurrently, CPS 120 
or concurrently. 
Chemical engineering calculations. Synthesis of 
chemical process systems. Analysis of chemical 
process systems by material and energy bal
ances. Behavior of gases. Enthalpy calculations 
for changes of termperature, phase changes, 
chemical reactions. 

Chemical Engineering -Descriptions 
of 

Courses 

.30.5. Transfer Processe.<~ and 
Separation.<> I 
Fall. 4(3-2) MTH 215; CHf~ 300 or con

currently. 
Thennodynamics of fluid flow. Treatment of 
fluid flow as a momentum transfer process. 
Laminar and turbulent motion of compressible 
and incompressible fluids. Heat transfer in ~ol
ids and flowing fluid~. 

306. Transfer Processes and 
Separations II 
Winter. 4(3-2) CHE 305. 

Heat transfer in conden~ing and boiling sys
tems. Multiple effect e\'aporation. Radiant heat 
transfer. Application to engineering equipment. 
\lass transfer in ~ingle-phase sy~tems, transport 
analogies interphase transfer and contacting of 
immi;sible phases. 

307. Transfer Processes and 
Separations III 
Spring. 4(3-2) CHE 306. 

Ma~s transfer in continuou~ contacting system~ 
and stagewise processes. Counter-current proc
esses, fractionation, contacting, efficiency, and 
~imultaneous momentum, heat, and mass trans
fer. 

311, Thermodynamics for Chemical 
Engineering 
Winter, Spring. 3(3-0) CHE 300 or ap

proval of department. 
First and second laws. Energy, enthalpy, en
trophy, free energy, the mathematics of property 
relationships. Energy conversion processes. 
Thermodynamic~ of flow. 

.381, Chemical Engineering Analy,<;is 
Fall, Spring. 3(3-0) Students may not 

recei~e credit in both CHE 381 and MTH 341. 
,\IT/I 310. Interdepartmental u:ith the Depart
ment of Mathematics. 
Fommlation of ordinary and partial diflerential 
equations describing chemical system.;;. Bound
ary value problems, numerical methods, matri
ces, and applications, to chemical engincpring 
systems. 

411. Phase and Chemical Equilibria 
Winter. 3(3-0) GEM 361, C/IE 311 or 

concuTTently. 
Properties in solutions. Deviation~ from 
ideality. Liquid-vapor equilibria. Chemical 
equilibria in the gas, liquid, and solid states. 
Electrochemical alld irreversible systems. 

423. Chemical Engineering 
Laboratory 
Fall, Summer. 3( 1-6) CHE 307. 

A~signed laboratory problems, requiring team 
effort. Experimental work, involving momen
hnn, heat and mass transfer; separation proc
esses, ~uch as distillation, filtration, ami drying; 
reactor kinetics; automatic process control. 

424. Transport Phenomena and 
Physical Properties Laboratory 
Winter, Spring. 3(1-6) CHE 306. 

Experiments involving the transport processes 
and measurement of physical, chemical and 
thermodynamic propertie~ of various materials. 
Comparison of theoretical and experimental re
sults. 

428. Chemical Reaction Engineering 
Fall. 3(3-0) CEM 361, CHE 306, CHE 

311. 
Quantitative treabnent of mechanisms and rates 
of chemical reactions. Catalysis. Design and 
analysis of flow and non-flow reactors. Interpre
tation of laboratory kinetic data. 
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442. Polymer Science and 
Engineering 
Spring. 3(3-0) One uear organic 

chemistru. CEM 361. 

Shucturc of polymers. Polymerization reaction 
kinetics. Polymer characterization. Solution 
rheology. Polymer processing and fabrication. 
Commercial polymerization processes. 

443. Chemical Engineering of the 
Solid State 
Winter. 3(3-0) GEM 361. 

Structure and properties of inorganic and or
ganic solids. Relation of bond type and steric 
configuration to mechanical, ekctrical, thermal, 
optical properties . .\facroscopic structure influ
ence on physical propertie~. Surface 
phenomena. Applications. 

451. Process Systems Control 
Winter. 3(3-U) CHJ<; 307, CHE 428. 

Foundation of control theory for dH'mical proc
es~e~. Integration of present and developing: 
practice \vith modem thPory. 

460. Problems and Reports 
Fall, Winter, Spring. 1 to .9 credits. 

Seniors, approval of department. 
Library and laboratory investigations of prob
lems relating to departmental re~earch. 

461. Process Selection and 
Optimization 
\\.:inter. 5(5-0) ClJE 307, CH.E 428. 

Application of chemical engineering principles 
in design calculations. Sdection of the optimum 
design for equipment, functional units, and for 
the overall process. Influence of design on capi
tal investment, operating co~t, product loss, and 
product quality. 

462. Process Design 
Spring. 3(1-6) em-: 461. 

Integrated design of the complete chemical en
gineering process. Proce~s engineering, project 
engineering, instrumentation, and layout. 

4fi5. Process Optimization Methods 
Fal( 3(3-0) ,\!TH 310. Interdepartmen

talu,-ith Sustems Science, 
.\lethocb for determining optimum design and 
operating policies of ~ystems of varying com
plexity. Include~ classk<ll ml"thods, mathemat
ical pro~;ramming a11d modern mf"thods. 

470. Theory of l\'uclear Reactors 
\Vinter. 3(3-0) PHY 289 and MTH 215 

or approt;a/ of department. 
Theory and design of nuclear research and 
power reactors. :'\uclear trau~fonnation, fission, 
and energy conversion. Derivation of chain 
l"l'action df'sign criteria, and cakulation of flux
power distribution. Analysi~ of reactor safety, 
reliability and economics. 

481. Trauspnrt Phenomena 
Spring. 3(3-U) CHE 307. CHE 381. 

Fundamental treatment of momentum, energy 
and mass transport. l 1se of partial diffen'ntial 
f"quatiOIIS and equatioJJ~ of change for chemical 
engineering application~. Analogies among the 
phf"nomena, dimensional analy~is, and bound
ary layer theory. 

801. Adranced Chemical Engineering 
Calculations I -
Fall. 3(3-0) CHE 307. 

Chemical engineering applications of advancrd 
mathematical methods. Formulation and solu
tion of mathematical equations which describf" 
physical problems. Computer solutions. 
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802. Advanced Chemical Engineering 
Calculations II 
Winter. 3(3-0) CHE 801. 

Continuation ofCHE 801. 

806. Thermodynamics and Kinetics in 
Chemical Engineering 
Summer. 5(7-0) B.S. with a major in 

chemistru, biochemistru, or a closely allied 
area. Mathematics through calculus. College 
level physics. General physical, and organic 
chemistry. Not open to students with B.S. in 
chemical engineering for graduate credit. 
\fass and energy balance~ in batch continuous 
and open systems. Process thermodynamics. 
Cryogenics. Properties of substances and mix
ture~. Pha~e equilibria. Chemical reaction rqui
librium. Chemical reactor kinetics. Proce~s de
sign orientation. 

807. Transfer and Separation 
Processes 
Summer . .5(7-0) B.S. with a major in 

chemistry, biochemistry, or a closely allied 
area. Mathematics through calculus. College 
level physics. General physical, and organic 
chemistry. Not open to students with B.S. in 
chemical engineering for graduate crl'dit. 
Momentum, energy, and mass transfer. Laminar 
and turbulent flow. Fluid friction. Dimensional 
analysis. Heat through stationary and flowing 
lllaterial~. Interchangers. Condensation. Boil
ing. Binary and multicomponent distillation. ab
sorption, extraction. 

811. Advanced Chemical Engineering 
Thennodynmnics I 

361. 
Fall. 3(3-0) CHE 3]], CHE 411. GEM 

Advanced treatment of the laws of ther
modynamics. Cryogenic procrsses. Correspond
ing state and higher parameters in computing 
properties of chemical compounds and solu
tions. 

817. Adranced Chemical Reaction 
Engineering I 
Spring. 3(3-0) CHE 428. 

Treatment of absorption and catalysis and their 
application to catalytic reactors. Heat, momen
tum, and llHIS'i-transfer in fixed-bed and 
fluidized-bed reactors. Noncatalytic lwterogcn
ous reactions. Homogenf"ous chain rPactions 
and free radicaln1echanisms. Computer applica
tions to ~olution of complex kinetic problems. 

826. Flou· of II eat 1 
Spring. 3(3-0) CHE 307. 

Stead~ and unsteadv ~tate heat transfer. Con
duction and COIIVeci:ion in flow and non-flow 
~ystem~. 

831. D£st;/latiun, Absorption, and 
Extraction-Ideal Stages 
Fall. 3(3-0) CHE 307. Mau precede or 

follow CHE 832. 

Stagewise cakulations in distillation, absorp
tion, and extraction proce~ses. Computer tf"ch
niqucs. Liquid-gas and lii}Uid-liquid e(]Uilibria. 
Batch, continJJOus, binary and m11lti-component 
calculation~. 

8:32. Distillation, Absorption and 
Extraction-Phase Contractors 
Winter. 3(3-0) CH.E 307. May precede 

ur follou.· CHH 831 

\[as~ trausfl'r in dhtillation, absorption, and ex
tractioJJ procesSes. Continuous and stagewise 
phase contactor~. Column hydrodynamics and 
plate dHcicncy. 

83.5. ,Vonlinear Optimization Models 
Winter, Summer. 4( 4-0) Students may 

not receive credit for both SYS 835 and MGT 
83.5. MTH 215 or MTH 228; MGT 834 or CHE 
465. Interdepartmental with Systems Science 
and the Department of Management. jointly 
administered hy Systems Science and the De
partment of Management. 

Nonlinear optimization-examples and applica
tions. Khun-Tucker Throry. Saddle point opti
mality conditions. Algorithms for problems with 
constraints. Unconstrained optimization; intro
duction to search method~. 

847. Physical Chemistry of 
,\Lacronwlecules 
Winter of odd-numbered uears. 3(3-0) 

CHE 442. 

Thermodynamics-phase equilibria of polymer 
solutions; configuration and conformation of 
chain molecule~·; charactrrization of polymer 
molecular weight and distribution; theoretical 
and experimental n:~ults for dilute solution vis
cosity ar~d diffusivity; polyelrctrolytes. 

850. Fluid·Flou· and Rheology 
Fall. 3(3-0) CUE 481 or approval of 

department. 

Application of fluid dynamics to chemical en
gjneering sy~tems. Balance principles for fluids; 
;\ewtonian and non-;>.,"ewtonian bl,havior· 
theory and practice of laminar and turbulent 
How~; stahilit). 

851. Mass Transfer 
Winter. 3(.'3-0) CIIE 850. 

Formulation of component material halan(·es; 
Fick's first and ~econd laws; convective mass 
transfpr; multicompone11t fluxes; boundarv 
layer theory all(l interfi1dal mass transfer f(;r 
laminar and turbulent flows. 

881. Seminar 

Fall, Winter, Spring, Summer. 1(0-2j 
1\.fay reenroll for a maximum of 3 crl'dits al
lowed toward M.S. degree and 6 credits tou:ard 
Ph.D. degree. 

Detailed lihrar~ investigation of one or more 
~pecialized aspects of chrmical e11gim~ering, 
such as recent theoretical drvelopments in one 
of the unit operations; presentations of these 
studies to a s(•rninar group. Participation gf'ner-
ally rrquired rach term of residence. -

886. Selected Topics in Chemical 
Engineering 
Fall, \Vinter, Spring, Summer. 3(.'3-0) 

May reenroll for a maximum of .9 crPdits if a 
different topic is taken. 

A newly developing area of chemical engineer
ing selected by the department for oHering each 
tenn. Information on the specific topic to he 
coverpd should be obtained frm11 the depart
ment ofhee bcbre registration. 

888. Research Sun:ey 
Fall, Winter, Spring, Summer. I to 3 

credits. ,\of au reenroll for a maximum of 3 cred
its. 

Litf"rature sear("h, problem anah-si~, and lavout 
of a ("Omplete research progmm: ~ 

893. Srwcial Problems 
Fall, \Vinter, Spring, Summer. Vari

able credit. Appr01:al of drpa.rtnwnt. 

899. Alaster's Thesis Research 
Fall, Winter, Spring, Summer. Vari

able credit. Approval of department. 



912. Advanced Chemical Engineering 
Thermodynamics 11 
Spring of el)en-numbered years. 3(3-0) 

Approval of department. 
Relation of thermodynamics to quantum theory 
and statistical mechanics. Computation of chem
ical engineering thermodynamic data from 
spectral measurements. Irreversibk ther
modynamics. 

918. Adcanced Chemical Reaction 
Engineering II 
Fall of odd-numbered years. 3(3-0) 

Approval of department. 
QuantitativP treatment of current literature in 
chemical kinetics and reaction engineering. 

999. Doctoral Dissertation Research 
Fall, \\.'inter, Spring, Summer. Vari

able credit. Approval of depa-rtment. 

CHEMISTRY CEM 

College of Natural Science 
Credit cannot be earned in more than one 
course of each of the following groups: 141A and 
141B and 151; 143, 241, and 3.51; 142 and 1.53; 
242 and 3.52; 243 and 3.54; 244 and 3.55; 245 and 
.353; 361 and 383; .36.3 and 38.5; 384 and 461; .394 
and 472. 

\Vith department approval, students with ad
vanced placement credit in CE\1 I."i1 and 161 
may enroll in CE\I J81H and 18411. Those with 
advanced placement credit in CEl'vJ 152 mav 
enroll in CEM 182H, and those with advanced 
placement credit in CEM 15.3 may enroll in 
CEM 183H. CEM 181-182-18:3 is a more ad
vanced treatment of rnaterial in CEM l51-1S2-
l.53. CK\f 184-18.5-186 is a more advanced 
treatment of material in CEM 161-162-163. Stu
dents with credit in an honors chemistry course 
may not enroll in the corrPspondiug nonhonors 
course. 

139. Selected Topics in Introductory 
Chemi.•Jtry 
Fall, Winter, Spring, Summer. 1 to 3 

credits. Mau reenroll for a maximum of7 cred
its. Predous college chemistry, approval of de
partment. 
Self-instructioual units from CEt-.1 140, CE.\1 
141A, CE.\1 141B (or equivalent} !>elected and 
approved by the department for individual stu
dents with special needs. 

140. Introductory Chemi.<;try 
Fall, Winter, Spring, Summer. 2 cred

its. Self-scheduled instmction only. MTll 108 or 
1'-'ITH 111 or concurrently 
Chemical ~ymbols, formulas, equation!>, 
stoichiometry, struc-ture of atmn~. bonding, 
states of matter_ ~olutions. 

141A. Chemical Principles 
(141.) Fall, Winter, Spring, Summer. 

Fall 4(4-0); \\"inter, Spring, Summer: 4 credits. 
Self-scheduled instmction only. ,r,JT}f 108 or 
MJ'H 111 or concurrently; GE1\.1 140 or satisfac
tory chemistry placement test score. 
Chemical principles for students in the ph) sica! 
~ciences and engineering. 

141B. Chemical Principles 
Fall, \\."inter, Spring, Summer. Fall 

4(4-0); \Fi11ter, Spring, Summer: 4 credits. Self
scheduled instrurtion only. MTH 108 or MTH 
111 or concurrently; GEM 140 or sati4actory 
chemistry placement test score. 
Chemical principles for student~ in biologicaL 
health-related, and agricultural di~cipline~. 

142. Descriptive Inorganic Chemistry 
Winter, Spring. 3(3-0) GEM 141A or 

GEM 141B or GEM 152. 
Reactions and behavior of inorganic compounds 
illustrated in part by industrial and environmen
tal applications. 

143. Introductory Organic Chemistry 
(132.) Fall, Spring, Summer. 4(3-3) 

CEM 141A or GE1H 1418 or GEM 152. 
Chemistry of carbon compounds, introducing 
the aliphatic and aromatic hydrocarbon series. 
Some typical compounds are prepared <Hld their 
behavior studied. 

1.51. Principles of Chemistry I 
Fall, Winter. 4(4-0) MTH 108 or .'1,1TH 

111 or concurrently; CEAf 140 or sati4actory 
chemistry placement test score. 
First of a :3-term sequence for science majors, 
chemical engineering students, and othcn de
siring a comprehensive" general chemistry se
quence. Atomic and lllOiecular structun~; 
stoichiometr}; solid~, liquids, aud ga~es; solu
tions. 

1.52. Principles of Chemistry II 
Winter, Spring. 3(3-0) MTH 112 or 

concurrently; GEM 151 or CEM 141A or CEM 
141B or GEM 181H. 
Continuation of CE\1 151. Chemical ther
modynamics; kinetic~, acids, base~, and aque
ous equilibria; electrochemistry. 

1.53. Introductory Inorganic 
Chemistry 
Fall, Spring. 3(3-0) CEM 152 or CEM 

182H. 
Contiuuation of CE\1 l."i2. Descriptive inor
ganic chemistry with further dis(·ussiOJl of bond
mg. 

161. Introductory Chemistry 
Laboratory 
Fall, Winlpr, Spring, Summer. 1(0-3) 

CE,\1 140 or CEM 14/A or CFM 1418 or CEM 
151 or concurrently. 
Laboratory work in chemistry, including quan
titatiH~ phy~im:hcmical or analytical experi
ments and chemical synthesis. 

162. Quantitative Analysis 
Fall, Winter, Spring, Summer . .3(1-6) 

CEM 141A or CEM 141B or .GEM 151 or CFM 
1811!; GEM 161 or GEM 184H. 
Laboratory "vork in quantitative chemi'itry. 

163. Introductory Inorganic 
Laboratory 
Spring, 2(0-6') CEM 142 or CEM 153 or 

concurrently; GEM 161. 
Qualitati\'c analysis and inorgauic preparations. 

181H. Honors Chemistry !-Principles 
Fall. 4(4-0) An A acerage in high 

school chemistry, phusics and mathematics; 
AfTH 112 or ,\!Tll 122 concurrently. Results of 
examination during orientation; approval of 
department. 
Subatomic, atomic and molecular structure, 
quantum theory and bonding; experimental 
method~ of structure determination; states of 
ruatter; nucle~tr chemistry. 

182ll. Honors Chemistry Il-Principles 
Winter. 4( 4-0) GEM 181 H with grade 

of 3.0 or better and/or approval of department. 
MTH 113 or MTH 123 concurrentlu. 
Kinetic theory of gases, thermodynamics, chem
ical equilibrium, electrocherni~try, chemical ki
netics. properties of ~olutions, !lHlCTOmolecular 
chemistry. 

Chemistry - Descriptions 

of 
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183H. Honors Chemistry III-Inorganic 
Chemistry 
Spring. 3(3-0) CEM 182II with grade 

of 3.0 or better and/or approval of department. 
Descriptive inorganic chemistry by periodic 
groups of elements. Nomenclature, bonding, 
sterochPmistry, and reactions of compounds Of 
the representative" and transition elements. 

184H. Honors Chemistry Laboratory I 
Fall. 1(0-3) CE.\1 18IJI concurrently; 

approJ:al of department. 
Techniques ofmeasuremeut; errors and signifi
cant figures; experiments related to atomic and 
rnolec1~lar sh·ucture. 

18.5H. Honors Chemistry Laboratory II 
Winter. 2(0-6) GEM 184H; GEM 182H 

concurrently; approval of department. 
Experimenb related to gas behavior, tlwr
modynamics, Plcctro-chemistry, chemical kiTJd
ics and propertie~ of solutions. 

186H. Honors Chemistry Laboratory 
III 
Spring. 2(0-6) Approt:al of devart

ment. 
lntroductor) i11dependent laboratory work in 
chemi~try. 

241. Organic Chemistry 
Fall, \\."inter, Summer. 4(4-0) CEM 

141A or GE}1 141B or CEM 152 or GEM I8Ill; 
CEM 161 or CK'vi184JI. 
Com!l)on da~~cs of organic compounds with 
emphasi~ on nomenclature, ~trudnral princi
ple~. reactions and readion mechanhm~. 

242. Organic Chemistry 
Winter, Spring, Summer. 4(4-0) CEM 

241. 
Coutinuation of CE\1 241 with empha~is on 
polyfimctional c-ompoumb, particularly groups 
of compounds having biological significance. 

24:3. Organic Chemistry Laboratory 
Fall, Winter, Sumnwr. 1(0-2) CEM 241 

or concurrently. 
Introduction to standard organic laboratory 
techniques. 

244. Organic Chemi.~try f_,aboratory 
\\"inter, Spring, Summer. 1(0-3) GE.\1 

241, CE?J.J 243, CEM 242 concurrently. 
Organic preparations and r1ualitati\'e aualy~is. 

245. Organic Chemi<>try 
Fall, Spring. 4(4-0) CEM 242. 

SelectPd topic~ of organic chemistry. e~peciall~ 
compouuds of biological interest, discussed 
\Yith empha~b on mechaui~ms and 
stcrPochemistry. Topics indudc pol)mers, 
amino ncid'i, protein~. ~ugar'i, tPrpene;, ~teroids, 
and alkaloids. 

33:3. Instrumental JJethods 
Spring. 4(2-6) GEM 143 or CEM 241 or 

CEM 3S1; GE!'vl 162. 
Princ-iples, applicatious of separation and in
strumental analy~is. Atmuic emis~hm, absorp
tion, f1uorcsence spcctro1uetry; LTV, visible, IR 
~pedrophotomctry; molecular f1uoresell('C; gas 
and other chromotngraphy; electro-analytical 
t"ht'mi~tr;,; electrophoresh; radiochemish-y. 

.'JSJ. Organic Chemistry 
I<a/1. 3( 4-0) GEM 1.52 or CEM 182H. 

A compreheusivc introduction to the hmdamen
tals nf organic chemi~try designed for chemistry 
majors but opn1 to others who de~ire a rigorous, 
modern treatment of the ~ubjed. 
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