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Program of Study

Chemistry isconcerned witithe preparationcomposition, and structure of
matter and with the equilibrium and kinetic laws that govern its
transformationsThe B.A. andB.S. degrees witltoncentration irchemistry
aredesigned to provide a broad foundatiorthia three principabranches of
the science: inorganic, organic, and physatemistry.Analytical chemistry,
often regarded as an independent branch, is incorporated inforageam.
Both curricula discuss experimental ahdoreticalwork and emphasizéheir
interdependence. Both degrpeogramsprepare the studerfor a career in
chemistry. Howeverthe B.S. degreeoffers a moreintensive program of
study.The B.A. degree alsoffers thorough study ithe field of chemistry,
but it provides a wide opportunity fetectivefreedom and fothe pursuit of
interdisciplinary interests in areasch as biochemistry, biophysichemical
physics, geochemistry, premedicine, and education

Program Requirements

The principal distinction between tlB=A. andB.S. programs ishe number
of chemistry courses required.

Program Requirements: B.A. A minimum of eight courses in chemistry
beyondthe general educatiaequirement (which should baken in thefirst
year) is required for the B.A. degree.

Program Requirements: B.S.A minimum of twelve courses in chemistry
beyondthe general educatiaequirement (which should baken in thefirst
year) is normally required for the B.S. degree.

Summary of Requirements

General CHEM 11101-11201 or 11102-11202
Education or equivalentt*
MATH 13100-13200 or highert

Concentration 1 CHEM 11301 or 11302 or
equivalentt*
1 MATH 13300 or highert,
or MATH 20200
or STAT 22000 or higher
2 MATH 20000-20100
3 PHYS 13100-13200-13300 or highert
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plus the following requirements:

B.A. B.S.
1 CHEM 20100 2 CHEM 20100-20200
3 CHEM 22000-22100-22200/ 3 CHEM 22000-22100-22200/
22000-23100-23200 22000-23100-23200

2 CHEM 26100-26200 1 CHEM 22300

1 CHEM 26700 3 CHEM 26100-26200-26300
14 1 CHEM 26700

1 CHEM 22700 or 26800
18

Tt Credit may be granted by examination.
*  See sections below on “Advanced Placement”
and “Honors Chemistry Placement Test.”

NOTE: Students mayot substitute Analysis in"RIMATH 20300-20400-
20500) or other 20000-levelcourses in mathematics foMathematical
Methods for Physical Scienc@BIATH 20000-20100)without also passing
an equivalencyexam onthe material inMATH 20000-20100that is not
covered in thesecourses. Students should meet withe departmental
counselor to obtain prior approvédr such substitutions. MATH 20200 is
strongly recommended for chemistry concentrators.

Advanced PlacementStudents whaearned a score of 5 dhe AP test in
chemistry are given creditfor General Chemistry 1, I, Ill. Many such
students elect to take Honors General Chemistry (CHEM 12200-12300).

Students whacompleteHonors GeneralChemistry (CHEM 12200-12300)
use one ARcredit as thdirst quarter ofthe generathemistry requirement.
These students foregwvo quarters of APcredit. Students whocomplete
CHEM 12200, but not 12300, forego ogearter of AP credit and apply two
quarters of APcredit to CHEM 11201-11301.Students whocomplete
CHEM 12300, but not 12200, forego ogearter of AP credit and apply two
quarters of AP credit to CHEM 11101-11201.

Honors Chemistry Placement TestOther students whitvave successfully
completed a rigorous chemistry course in high schuay enroll in Honors
General Chemistry (CHEM 12200-12300) watequatgerformance on the
Honors ChemistryPlacement Teghat isoffered to enteringtudents during
Orientation.

Students whacompleteHonors GeneralChemistry (CHEM 12200-12300)
receive one placement credit to bged asthe first quarter ofthe general
chemistry requirement. Students who complete CHEM 12200, but not 12300,
complete the three-quartezquirement with registratiofor CHEM 11201-
11301/11202-11302.

Accreditation. The Department of Chemistry also administexreditation
examinations for General Chemistry I, I, lll and Organic Chemistry I, II, III
to entering collegstudents. Students magceive credit on thbasis oftheir
performance on these examinations. These examinareraffered only at
the beginning of Autumn Quarter.
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Grading. Studentsconcentrating inchemistry mustreceive qualitygrades
(not P/N or P/F grades) inall courses required ithe degreeprogram. In
order to qualify for the B.A. or B.S. degreeG&®A of 2.0 orhigher (with no
grade lower thag-) is needed in required chemistry courses (i.e., 20000-level
chemistry courses in the preceding list).

Undergraduate Research and HonorsBy their third yearall chemistry
concentrators are strongly encourageg@adicipate in researchith afaculty

member. More information oresearch opportunities iavailable online at
chemistry.uchicago.edu/programs.shtml.

Excellent studentsvho pursue a substantivesearch project with faculty
member ofthe Department of Chemistry shoufdan tosubmit an honors
thesis based otheir work. Students usuallypegin this researclprogram
during their third year and continudroughthe following summerand their
fourth year. Students ithe honors programare expected to completkeir
arrangements witlthe departmentatounselor beforéhe end of their third
year and to register for orpiarter of CHEM 29900(Advanced Research in
Chemistry) during their third or fourth years.

To be eligible to receivhonors, students ithe B.A. or B.S.degreeprogram

in chemistry mustnrite a creditablenonorspaper describing their research.
The papermust be submittecbefore the deadline established by the
departmental counselor anahust be approved by the Department of
Chemistry. In addition, an oral presentation of the research is required.

To earn &B.A. or B.S.degree withhonors in chemistry, students muaso
have an overall GPA of 3.0 or higher.

Sample Program.Below is a suggested schedule for completing.A. or
B.S. degree in chemistry.

Firstyear = CHEM 11101-11201-11301/11102-11202-11302 or
12200-12300
MATH 15100-15200-15300 or equivalent

Second year CHEM 22000-22100-22200 or CHEM 22000-23100-23200
MATH 20000-20100; MATH 20200 is strongly
recommended
Physics sequence (three quarters)

Third year CHEM 26100-26200-26700 (if physics is taken
in the second year)
CHEM 20100
CHEM 20200, 22300 or 26300 (for B.S.)

Fourth year CHEM 26100-26200-26700 (if physics is taken
in the third year)
CHEM 22300 or 26300 (for B.S.)
CHEM 22700 or 26800 (for B.S.)

Joint Degree Programs. Students whaachieve advancestanding through
their performance on placement examinationsaocreditationexaminations
may consider the formulation of a four-year degremgramthat leads to the
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concurrent award ofhe B.S. and M.S. degrees in chemistry. Consult the
departmental counselor for more information.

Faculty

R. S. Berry, B. Bosnich, L. Butler, R. N. Clayton, A. Dinner, P. E. Eaton, K. Freed,
R. Gomer, P. Guyot-Sionnest, J. Halpern, R. Haselkorn, C. He, G. Hillhouse,

M. Hopkins, R. Ismagilov, R. Jordan, S. Kent, S. Kozmin, K. Y. C. Lee, D. H. Levy,
J. C. Light, D. Mazziotti, M. Mrksich, J. R. Norris, JF.,Oka, J. PiccirilliV. Rawal,

S. A. Rice, N. F. Scherer, S. Sibener, H. Yamamétd;. Yang, L. Yu

Courses: Chemistry CHEM )

In chemistry laboratoriessafety gogglesust be worn all times. Students
who require prescriptive lenses may wear prescriptiglasses under
goggles; contact lenses may not b&orn. Medical exceptionsmust be
obtained from the laboratory director.

11101-11201-11301/11102-11202-11302. General Chemistry 1, lill;
Variant A/Variant B. PQ: Good performance oithe mathematics or
calculus placement tesfThe first twocourses in thissequence meet the
general education requirement in the physical scien¢asants A and B are
equivalent presentations of the subject matter of belsemistry with a
difference infocus asdetailed below. Both three-quarter sequences cover
atomic and molecular theories, chemical periodicity, chemical reaction, the
chemical importance gfressure and temperature, phase diagracid;base
and heterogeneous equilibria, and chemit@rmodynamics, asell as
applications to chemical and biologicgfstemsand to phasequilibria and
electrochemistry. Ideas of atomic structure and chemical boratmgalso
studied, along with the special features of liquids and solidshewhemistry

of the representativeclements. Lab work includes some quantitative
measurements, the properties of the important elementthh@ndompounds,
and experiments associated witie common ionsand their separation and
identification by semi-micro methods.

11101-11201-11301. General Chemistry I, II, lll: Variant A.(=ENST
11101-11201-11301)ariant A emphasizeshe role of chemical and
physical processes ithe environment,especially in water and in the
atmosphere. It also takes onneore synthetic perspective in the third
guarter.S. Sibener, Autumn; T. Oka, Winter; G. Hillhouse, Spring. L: M.
Zhao. Autumn, Winter, Spring.

11102-11202-11302. General Chemistry |, Il, lll: Variant B.Variant B

is a traditional treatment of the chemical and phygcatesses studied in
basic chemistry. It also takes oneore physical perspective in the third
qguarter.J. Norris, Autumn; N. F. Scherer, Winter; K. Y. C. Lee, Spring. L:
M. Zhao. Autumn, Winter, Spring.

12200-12300. Honors General Chemistry |, lIPQ: Good performance on

the honors chemistry placement test or a score of hh@®Pchemistry test.
These two courses, together with one quarter of credit from AP or placement,
constitute a fulyear of general chemistry. Students who chooseaotbti®n

will have met the general education requirementhim physical science$he
subject matter and general programCHEM 12200-12300 isimilar tothat
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of GeneralChemistrylisted above However, thisaccelerateccourse on the
subject matter is designefdr the studentdeemed well preparedor a
systematic study of chemistri. Mazziotti, Autumn; R. Ismagilov, Winter.
L: M. Zhao. Autumn, Winter.

20100-20200. Inorganic Chemistry I, 1I.PQ for CHEM 20100:CHEM
11101-11201-11301 oequivalent,22000, and concurrent enrollment in
22100. PQ for CHEM 20200: CHEM 20100 and 22200e extraordinarily
diverse chemistry of the elements is organized in terms of molecular structure,
electronicproperties, and chemical reactivilgHEM 20100concentrates on
structure and bonding, solidtate chemistry, andselected topics in the
chemistry ofthe main group elements armbordination chemistryCHEM
20200 focuses onorganometallic chemistry, reactionsynthesis, and
catalysis, as well as bioinorganic chemis@y.Hillhouse, Winter; R. Jordan,
Spring.

21000. Environmental Chemistry. (=ENST 23900, GEOS 2390 Q:
CHEM 11101-11201, or equivalent; and pricalculus courseThe focus of

this course is orthe fundamental science underlyirigsues oflocal and
regional scale pollution. In particular, lifetimes of important pollutants in the
air, water, andsoils are examined by consideringhe roles played by
photochemistry, surface chemisthyiplogical processes, and dispersato
surrounding environmentSpecific topics includeurban air quality, water
quality, long-lived organic toxins, heavy metals, and indaior pollution.
Control measures are also conside&d?eacock. Spring. L.

22000-22100-22200. Organic Chemistry I, lllll. PQ: Anaverage grade
of C or higher in CHEM 11101-11201-11301 or equivalent, or consent of the
department. (Students wineceive agrade ofB or higher in CHEM 22000
have the option aihoving intohonors organic chemistry for winter/spring.
See CHEM 23100-23200 below.) NOTE: Most medical schools reqtufe a
academic year of organic chemistfifhie fundamental structures of organic
molecules andhe spectroscopimethods used tdefinethemare studied. A
comprehensive understanding tife reactions and properties of organic
molecules (fromkinetic, thermodynamic, and mechanistic viewpoints) is
developed and applied to ttsynthesis oforganic compoundsand to an
appreciation of nature’s important molecul&dab is one afternoon aeek in
addition to scheduled clagime eachquarter. M. Mrksich, Autumn; H.
Yamamoto, Winter; L. Yu, Spring. L: B. Lin. Autumn, Winter, Spring.

22300. Intermediate Organic ChemistryPQ: A grade ofC or higher in
CHEM 22200, or consent of instructdrhis course provides furth@r-depth
study of structure anceactivity in organic and bioorganahemistry. Itdeals
with aspects of multistep synthesis, molecutabital theory, polymers,
carbohydrates, peptides, and nucleic adid®awal, S. Kent. Autumn.

22700. Advanced Organic/Inorganic Laboratory.PQ: CHEM 20100 and
22300, or consent of instructo”A project approach iscombined with
exposure to the more advanced techniques of organic and inorganic chemistry.
Multistep synthesisthe synthesis of air-sensitiveompounds, advanced
chromatographic and spectroscommbaracterization ofproducts, and the
handling of reactive intermediates are a part of theGable. Spring.
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23100-23200. Honors Organic Chemistry IlI, 1ll. PQ: A grade ofB or
higher in CHEM 22000, or consent of instructdhis sequence is a more in-
depth version of CHEM 22100-222@bat is intendedor students whdave
demonstrated good performance GHEM 22000.The subject matter is
similar to that in CHEM 22100-22200 but it is presented rabee advanced
level. S. Kozmin, Winter; M. Mrksich, Spring. L: B. Lin. Autunwdinter,
Spring.

26100-26200-26300. Physical Chemistry I, 1, IIPQ: CHEM 11301 or
equivalent, and MATH 20100, afHYS 13300The application of physical
and mathematical methods to the investigation of chersysiéms istudied

during this three-quarter sequence.

26100. Quantum MechanicsThis course presents quantum mechanics,
the Schrédinger wave equation wittxactand approximatenethods of
solution, angular momentum, and atomic spectra and strugtui@nner.
Autumn.

26200. Thermodynamics.This course continuethe sequenceith the
study of thermodynamicprinciples and applications, and statistical
mechanicsJ. R. Norris. Winter.

26300. Chemical Kinetics and Dynamicslhis course is a discussion of
chemical kinetics andynamics for processes in gases, in liquids, and at
interfacesL. Butler. Spring.

26700. Experimental Physical Chemistry.PQ: CHEM 26100. An
introduction to the principles and practice of physical chemigdsurements.
Techniques used ithe design and construction of apparatmediscussed in
lectures andpractice isprovided throughlab exercises andxperiments.
Subjects includeyacuum technigueglectronics, opticsise of computers in
lab instrumentation, materials of construction, and data anasi. C. Lee.
Winter. L.

26800. Computational Chemistry and BiologyPQ: CHEM 26100-26200,

or PHYS 19700 and 23400he theme for this course ibe identification of
scientific goals that computation can assist inachieving. Thecourse is
organized aroundthe examination ofexemplary problems, such as
understandingthe electronic structure antionding in molecules and
interpreting the structure anldermodynamic properties of liquids. gpecial
emphasis is placed on problems of a biological nature, such as protein folding,
enzyme catalysis, and bioinformaticEhe lectures deaWith aspects of
numerical analysis and with the theoretical background relevant to calculations
of the geometric and electronic structurenwdlecules, molecular mechanics,
molecular dynamics, and Mont€arlo simulations.The lab consists of
computational problems drawn from a broad rangehefmical and biological
interestsK. Freed. Spring. L.

29900. Advanced Research in ChemistryPQ: Consent of afaculty

sponsor and the undergraduate counselor. Opeonly to chemistry
concentrators who areligible for honors.May be taken eithefor a letter

grade or forP/N or P/F.Students are required to submit tGellegeReading
and Research Course Forsdvanced, individually guided re-search.
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Students may submit aritten report covering their research activities for
consideration for departmental hondssimmer, Autumn, Winter, Spring.

30100. Advanced Inorganic ChemistryPQ: CHEM 20100 and 26300, or
consent of instructoGroup theory and its applications in inorganic chemistry
are developed. These concepts ased in surveyingthe chemistry of
inorganiccompounds fronthe standpoint ofjuantum chemistrychemical
bonding principles, anthe relationship between structure and reactiwy.
Hopkins. Autumn.

30200. Synthesis and Physical Methods in Inorganic ChemistrPQ:
CHEM 30100. This course covergheoretical and practical aspects of
important physicalmethods forthe characterization of inorganimolecules.
Topics may include NMR, IR, RAMAN, EPR, and electronic and
photoelectron spectroscopy; electrochemioathods; and single-crystal X-
ray diffraction.R. Jordan. Winter.

30400. Organometallic Chemistry.PQ: CHEM 30100 and 32100, or
32200.The preparation and properties of organometatimpoundgnotably
those of the transition elements, their reactions, anithe concepts of
homogeneous catalysis) are discusBed®osnich. Autumn.

30600. Chemistry of the ElementsPQ: CHEM 20100.The descriptive
chemistries of the main-group elements and the transition naetdsrveyed

from a synthetic perspective, and reaction chemistry of inorganic molecules is
systematically develope®. Bosnich. Winter.

30700. Metal Catalysis in PolymerSynthesis. PQ: CHEM 20200 and
22200/23200.This course focuses otime application of metal catalysts in
polymer synthesis.The scope, mechanismsstereocontrol aspects, and
applications of Ziegler-Natta, metallocene/single-site, ring-opening metathesis,
ATRP, and other metal-catalyzed/mediated polymerization reactions are
discussed. Key underlying conced®m organomettallic chemistry and
polymer science are introduced as appropriate, and the properties and
applications of important polymers produced by metal catafysidiscussed.

R. Jordan. Not offered 2003-04.

30900. Bioinorganic Chemistry.PQ: CHEM 20200 and 22200/23200his
course focuses othe various roles of metals in biology. Topiasclude
coordination chemistry of bioinorganic units, substrate bindingaatidation,
electron-transfer proteinsatom and group transfer chemistrynetal
homeostasis, ion channels, metals in medicine, and nsgdeétms.C. He.
Autumn.

32100. Physical Organic ChemistryPQ: CHEM 22200/23200 and 26200,
or consent of instructoiVe focus on thguantitative aspects of structure and
reactivity, molecular orbital theory, and the insightribvidesinto structures
and properties of molecules, stereochemistry, thermochemisimgtics,
substituent and isotope effects, and pericyclic reacti®nsmagilov. Autumn.

32200. Organic Synthesis and StructurePQ: CHEM 22200/23200 or
consent of instructorThis course presents a close consideration of the
mechanismsapplicability, and limitations of thenajor reactions in organic
chemistry, and of stereochemical control in synth&i&ozmin. Autumn.
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32300. Tactics of Organic Synthesi®?Q: CHEM 22200/23200 oconsent

of instructor. This course presents a dissection of important syntheses of
complexnatural and unnaturaroducts and covers such topics as synthesis
planning and methodology, the logic of synthegiRawal. Winter.

32400. Physical Organic Chemistry [I.PQ: CHEM 32100Topics include
the mechanisms and fundamental theories of free radicalhandlated free
radical reactions, biradical and carbenbemistry, and pericyclic and
photochemical reactionk. Yu Winter.

32500. Bioorganic Chemistry.A goal of this course is teelate chemical
phenomena with biological activities. We cowno mainareas:(1) chemical
modifications of biological macromolecules and their potential effects; and (2)
the application of spectroscopimethods toelucidate thestructure and
dynamics of biologically relevant moleculé@ot offered 2003-04.

32600. Protein Fundamentals.(=BCMB 30400) PQ: BCMB 30100 or
consent of instructorThe focus of this course is othe physico-chemical
phenomendhat define proteirstructure and function. Topics includg) the
interactions/forces that define polypeptcEnformation; (2xhe principles of
protein folding, structure, and design; a(®) the concepts of molecular
recognition and enzyme catalysisPiccirilli. Autumn

32800. Surface Chemistry.PQ: CHEM 22200/23200 and 26300his
course introducethe organicchemistry of surfaces aniterfaces with an
emphasis on Langmuir-Blodgett filmand self-assembled monolayers.
Methods for the synthesis andcharacterization of these interfaces are
presented. Receliterature issurveyed to establiste relationships between
interfacial structure and properties, and to underdfamdesign of functional
interfacesNot offered 2003-04.

32900. Polymer Chemistry.PQ: CHEM 22200/23200 and 2630This

course introduces a broad range of polymerization reactiongdiandsses

their mechanismsand kinetics.New concepts of polymerization and new
materials of current interest are introduced and discussed. We also discuss the
physical properties gbolymers, rangindgrom thermal properties telectrical

and optical properties in both a solution state and a solid €tateemphasis

is on structure/property relationshiyot offered 2003-04.

33000. Complex Chemical System®Q: CHEM 22200/23200 anlATH
20100, or consent of instructoihis course describes chemisyistems in
which nonlinear kineticdead to unexpectedemergent) behavior of the
system. Autocatalytic and spatiotemporal patteforming systems are
covered, and their importance in tdevelopment and function of living
systems are discusseédbt offered 2003-04.

33100. New Synthetic Reactions and CatalysteQ: CHEM 22300.This
course presentecent highlights ohew synthetic reactions and catalysts for
efficient organicsynthesisMechanistic details as well as future possibilities
will be discussedd. Yamamoto. Spring.
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36100. Wave Mechanicsand Spectroscopy.PQ: CHEM 26300. The
introductory concepts, general principles, and applications of wave mechanics
to spectroscopy are presentBdGuyot-Sionnest. Autumn.

36200. Quantum MechanicsPQ: CHEM 36100This course builds upon
the concepts introduced @HEM 36100with greaterdetail provided for the
role of quantum mechanics in chemical phydizsMazziotti. Winter.

36300. Statistical MechanicsPQ: CHEM 26200.The general theory of
statisticalmechanics is applied thermodynamics. Variougerfectsystems,
some special distributions, and special topics are exankné&deed. Winter.

36400. Chemical ThermodynamicsPQ: CHEM 26200In this course, the
thermodynamics of equilibrium systems is discuske8utler. Autumn.

36500. Chemical Dynamics. PQ: CHEM 36100 required; 36300
recommendedrhis course develops a molecular-level description of chemical
kinetics, reactiordynamics, and energy transfer in both gases and liquids.
Topics include potential energgurfaces, collisiondynamics andscattering
theory, reactionrate theory, collisional and radiationless energy transfer,
molecule-surface interactions, Browniamtion, time correlation functions,
and computer simulationkl. F. Scherer. Spring.

36800. Advanced Computational Chemistry andBiology. PQ: CHEM
26100-26200, or PHYS 19700 and 23400. Concentrators moayse this
course to meet requirements for the B.S. degreetheme for this course is

the identification of scientifigoalsthat computationcan assist inachieving.

The course is organized around the examination of exemplary problems, such
as understandinghe electronic structure anbonding in molecules and
interpreting the structure anthermodynamic properties of liquids. The
lectures dealith aspects of numerical analysis and witie theoretical
background relevant to calculations of the geometric and electronic structure of
molecules, molecular mechanics, molecular dynamics, and Moati
simulations. The lab consists of computatiop@blems drawn from broad

range of chemical and biological intere$tsFreed. Spring. L.

38700. Biophysical Chemistry.This course develops a physicochemical
description of biological systems. Topics include macromolecules, fluid-phase
lipid-bilayer structures imqueous solution, biomembrane mechargostrol

of biomolecular assembly, and computer simulations of biomolecular
systemsNot offered 2003-04.



