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Chemistry

Chair: Joseph A. Heppert
Malott Hall, 1251 Wescoe Hall Dr., Room 2010
Lawrence, KS 66045-7582, www.chem.ku.edu, (785) 864-4673

Degrees offered: B.A., B.S.,, M.S., Ph.D.

Why study chemistry? Because understanding the atomic and
molecular nature of matter informs us about ourselves and our
universe, and creating and finding applications for new and mod-
ified forms of matter helps to conserve and enhance our world.
Chemistry course work educates students to become profes-
sional chemists or to do graduate work in chemistry. It also provides
the basic chemistry background for students entering such fields as
biochemistry, biological sciences, dentistry, engineering, environ-
mental science, geology, medicine, pharmacy, physics, and second-
ary-level science education. Courses in chemistry provide general
knowledge and appreciation of chemistry and its impact on society.

Courses for Nonmajors

Students taking chemistry as preparatory study for another field
should consult the courses listed for that field in this catalog.
CHEM 124 and CHEM 125 are introductory courses for the non-
science major who wants to study the general principles, meth-
ods, role, and significance of chemistry in the modern world, for
prenursing students, and for students who plan to take no addi-
tional courses in chemistry. Premedical students and chemistry
or other science majors should not take CHEM 124 or CHEM
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125. CHEM 124 is lecture only. CHEM 125 includes a laboratory.
Engineering students who need only one semester of chemistry
should take CHEM 184. CHEM 184 is an introductory course for
students who plan to take more than one year of college chem-
istry, including chemical engineering, premedical, prepharmacy,
and predental students and students in biological sciences who
must take organic chemistry. Students should continue with
CHEM 188 in the same academic year that they take CHEM 184.

Advanced Placement

Students who have taken the Advanced Placement Examination
in chemistry should have the results forwarded to the Office of

Admissions and Scholarships. Students who earn a score of 5 need
not take CHEM 184 and CHEM 188 and receive 10 hours of credit.
With departmental permission, those who earn a score of 3 or 4 re-
ceive credit for CHEM 184. Credit for CHEM 188 also may be given
to those who pass a special examination. Students who receive a
score of at least 50 on the College Level Examination Program gen-
eral chemistry examination receive 5 hours of credit in CHEM 125.

Majors

The B.S. prepares students for graduate school and professional
careers. The B.A. is for the student who wants to understand
the fundamental principles of chemistry and to study a number
of other fields. Both are based on a high school background that
includes at least one and one half years of algebra and one year
of geometry. High school courses in chemistry and physics are
desirable but are not required.

Many chemistry majors are preparing for medical school or
for graduate study in chemistry and related fields. For graduate
school, the common body of knowledge in the B.A. program is
the minimum prerequisite. For premedical students, much of
the knowledge will be important in their careers. Even more im-
portant, however, is the training in logical thinking, drawing
conclusions from experimental observations, and digesting and
understanding scientific information.

First- and Second-year Preparation. Because study in chemistry
requires preparation in mathematics and physics as well as a
structured series of courses in chemistry, students should begin
meeting major requirements in the first year. Students planning
to major in chemistry should consult a chemistry department
major adviser during their first semester to develop a four-year
plan for degree completion. It is particularly important to take
CHEM 184 (or CHEM 185) and CHEM 188 (or CHEM 189) in
the first year and CHEM 624 (or CHEM 628) and CHEM 625 in
the second year. For those seeking a B.S. degree it is also impor-
tant to complete CHEM 626 (or CHEM 630) and CHEM 627 in
the second year as well as their mathematics preparation (MATH
121, MATH 122, MATH 223, and MATH 290) and physics
preparation (PHSX 211 and PHSX 212) in the first two years.
Requirements for the B.A. Major. In addition to the common
College requirements for the B.A., a minimum of 29 to 30 hours
in chemistry (including 5 hours each of analytical, organic, and
physical chemistry lecture and laboratory) and one year each of
calculus and physics (prerequisites for physical chemistry) are
required. These courses fulfill the requirements:

Chemistry Courses (29 hours)

CHEM 184 (or CHEM 185) Foundations of Chemistry I ........ccccccoooivivrininnnne, 5
CHEM 188 (or CHEM 189) Foundations of Chemistry IT ..........ccccccocovvrininnanes 5
CHEM 622 Fundamentals of Organic Chemistry (3) or

CHEM 624 (or CHEM 628) Organic Chemistry I (3) .....cccooovviviirniniicinnnns 3
CHEM 625 Organic Chemistry I Laboratory 2
CHEM 516 Analytical ChemiStry ........ccccoouiiurieiiiciieieirceece e 3
CHEM 517 Analytical Chemistry Laboratory 2

CHEM 640 Biological Physical Chemistry (3) and
CHEM 641 Biological Physical Chemistry Lab (2) or
CHEM 646 Physical Chemistry I (3) and
CHEM 647 Physical Chemistry I Laboratory (2)

CHEM 696 Junior/Senior Seminar

Additional chemistry course
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Chemistry

Mathematics and Physics (14-18 hours)

MATH 115 Calculus I (3) or MATH 121 Calculus I (5)

MATH 116 Calculus I (3) or MATH 122 Calculus II (5) .....

PHSX 114 College Physics I (4) or PHSX 211 General Physics I (4)

PHSX 115 College Physics II (4) or PHSX 212 General Physics IT (4) ..

Courses that fulfill the additional 3 hours for the major are CHEM 626 (or CHEM
630) Organic Chemistry I, CHEM 635 and CHEM 636 Instrumental Methods of Analy-
sis and Laboratory, CHEM 648 Physical Chemistry II, or CHEM 667 Systematic Inor-
ganic Chemistry. Note that CHEM 648 has CHEM 646, MATH 223 and MATH 290 as
prerequisites. Students in premedical programs should be aware that a year of organic
chemistry lecture and laboratory (CHEM 624 or CHEM 628, CHEM 625, CHEM 626 or
CHEM 630, and CHEM 627) is required for admission to virtually all medical schools.
Students who need only one semester of organic chemistry should substitute CHEM
622 (the one-semester organic chemistry lecture course) for CHEM 624, when possible.

Requirements for the B.A. Major: Environmental Chemistry
Option. This option is available to students who plan to use
their chemistry background in environmentally related areas.
The additional courses required provide background in other
environmental sciences as well as further exposure to important
methods used in environmental laboratories.

In addition to all of the requirements for the regular B.A.
major, the following courses are required:
1CHEM 626 (or CHEM 630) Organic Chemistry IT
CHEM 627 Organic Chemistry II Laboratory
CHEM 635 Instrumental Methods of Analysis
CHEM 636 Instrumental Methods of Analysis Laboratory ..........cccccceeerieinrininns
Plus two electives

(In consultation with a faculty major adviser, choose two courses from those

listed in Group I or Group II in Requirements for the B.S. Degree in Chem-
istry: Environmental Chemistry Option.)

Requirements for the B.A. Major: Biological Chemistry Option.
This option is available to students interested in the biological
applications of chemistry. The curriculum is compatible with
many pre-health-professions programs and prepares the stu-
dent for graduate study or career opportunities.

In addition to all of the requirements for the regular B.A.
major, the following courses are required:

1CHEM 626 (or CHEM 630) Organic Chemistry IT 3

CHEM 627 Organic Chemistry I Laboratory ... 2

BIOL 600 Introductory Biochemistry, Lectures 4

Plus two electives 6
(In consultation with a faculty major adviser, choose two courses from those
listed under Group I or Group II in Requirements for the B.S. Degree in Chem-
istry: Biological Chemistry Option.)

1Select this course as the additional chemistry course.

Requirements for the B.S. Degree. The significant differences be-
tween the B.S. and B.A. lie in the distribution requirements and the
required subjects. This outline lists all required courses and some
suggested electives. The program satisfies College requirements as
well as certification standards of the American Chemical Society.

Chemistry Courses (50 hours)
CHEM 184 (or CHEM 185) Foundations of Chemistry I
CHEM 188 (or CHEM 189) Foundations of Chemistry II ..
CHEM 516 Analytical Chemistry
CHEM 517 Analytical Chemistry Laboratory
CHEM 624 (or CHEM 628) Organic Chemistry I .........cccoooovrininririninnieinnns
CHEM 625 Organic Chemistry I Laboratory
CHEM 626 (or CHEM 630) Organic Chemistry I
CHEM 627 Organic Chemistry II Laboratory
CHEM 635 Instrumental Methods of Analysis .
CHEM 636 Instrumental Methods of Analysis Laboratory .............ccccccevvvunnee.
CHEM 646 Physical Chemistry I
CHEM 647 Physical Chemistry I Laboratory
CHEM 648 Physical Chemistry I ........c.cocooviriiiiininicncceccceceees
CHEM 649 Physical Chemistry II Laboratory
CHEM 667 Systematic Inorganic Chemistry
CHEM 668 Advanced Inorganic Laboratory
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CHEM 696 Junior/Senior Seminar 1
Plus one or more of the following courses: CHEM 698 (or CHEM 699)
Undergraduate Research Problems or 700-level course ...........cccoeuruunenee. 4

Mathematics, Physics, and Biochemistry (26-27 hours)
MATH 121 and MATH 122 Calculus I and II 10
MATH 223 Vector Calculus 3
MATH 290 Elementary Linear Algebra 2
PHSX 211 and PHSX 212 General Physics I and II 8
BIOL 600 Introductory Biochemistry, Lectures (4) or
BIOL 636 Biochemistry I (3) 3-4

Other Requirements (27-29 hours)

2 Additional language or skill (A course in French, German, Russian, Japanese,
Chinese, Spanish, or EECS 138, CHEM 711, MATH 526, or MATH 320, or
another language or skill course) 3-5

English (ENGL 101 and ENGL 102)

Western Civilization ..o

Humanities

Social sciences

Additional courses may be taken in free electives to complete the total of 124

hours for the degree. An overall average grade of C must be earned in all upper-
level KU courses in chemistry.

Requirements for the B.S. Degree in Chemistry: Environmental
Chemistry Option. This option allows students to focus on envi-
ronmental issues and to understand how chemistry may be ap-
plied to environmental problems. Students are prepared for
graduate programs or employment. The curriculum substitutes
four environmentally related courses for four courses in the
standard B.S. program. The program satisfies College require-
ments as well as American Chemical Society standards.

Chemistry Courses (44 hours)
CHEM 184 (or CHEM 185) Foundations of Chemistry I
CHEM 188 (or CHEM 189) Foundations of Chemistry II ..
CHEM 516 Analytical Chemistry
CHEM 517 Analytical Chemistry Laboratory
CHEM 624 (or CHEM 628) Organic Chemistry I
CHEM 625 Organic Chemistry I Laboratory
CHEM 626 (or CHEM 630) Organic Chemistry II
CHEM 627 Organic Chemistry II Laboratory
CHEM 635 Instrumental Methods of Analysis
CHEM 636 Instrumental Methods of Analysis Laboratory ...........c..c.ccceeueeene.
CHEM 646 Physical Chemistry I
CHEM 647 Physical Chemistry I Laboratory
CHEM 648 Physical Chemistry II
CHEM 649 Physical Chemistry II Laboratory
CHEM 667 Systematic Inorganic Chemistry
CHEM 696 Junior/Senior Seminar

Mathematics and Physics (23 hours)
MATH 121 and MATH 122 Calculus I and II
MATH 223 Vector Calculus
MATH 290 Elementary Linear Algebra
PHSX 211 and PHSX 212 General Physics I and II

Group | (6-8 hours). Choose two courses:

BIOL 100 Principles of Biology (3) or
BIOL 150 Principles of Molecular and Cellular Biology (4)

EVRN 148 Scientific Principles of Environmental Studies (3)
GEOG 304 Environmental Conservation (3)
GEOL 351 Environmental Geology (3)
BIOL 400 Fundamentals of Microbiology (3)
BIOL 414 Principles of Ecology (3)
BIOL 600 Introductory Biochemistry, Lectures (4)
ATMO 105 Introductory Meteorology (5)

Group Il (6-7 hours). Choose two courses: 6-7

BIOL 660 Lake Ecology (with or without BIOL 662 Aquatic Ecology Laboratory) (3-4)

CE 477 Introduction to Environmental Engineering and Science (3)

GEOL 552 Introduction to Hydrogeology (3)

ATMO 525 Air Pollution Meteorology (3)

EVRN 611 Water Quality, Land Use, and Watershed Ecosystems (3)

CHEM 698 Undergraduate Research Problems (3) (CHEM 698 is strongly recom-
mended for all students in this option. To count toward this option, the research
must have a clear environmental focus and may not be taken until completion
of CHEM 516 and CHEM 517 and consultation with a chemistry major adviser.)
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Students who intend to major in chemistry should begin planning their programs during the first year.

In addition to degree programs in general chemistry, the Department of Chemistry offers B.A. and
B.S. degree options in biochemistry, environmental and biological chemistry, and chemical physics.
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Chemistry

Note: All four courses chosen from Groups I and II may not be in the same depart-
ment or division.
Other Requirements (26 hours)
2Additional language or skill (A course in French, German, Russian, Japanese,
Chinese, Spanish, or EECS 138, CHEM 711, MATH 526, or MATH 320, or
another language or skill course)
English (ENGL 101 and ENGL 102)
Western civilization
Humanities

Mathematics, Physics, and Biology (29-30 hours)

MATH 121 and MATH 122 Calculus I and II (or honors equivalents) .......... 10
MATH 223 Vector Calculus .........cccciuiiiiiiiiiiiieicicisieieeciecieieeeesesesienes 3
MATH 290 Elementary Linear Algebra
MATH 320 Elementary Differential Equations (or honors equivalent) .........
PHSX 211 and PHSX 212 General Physics I and II (or honors equivalents) ...
BIOL 600 Introductory Biochemistry, Lectures (4) or

BIOL 636 Biochemistry I (3) 3-4

Chemical Physics Option Group I (6-7 hours). Choose tWo: ......cccceevvvieeririrrriennnn 6-7

AW G

Social sciences
Free electives may complete the total of 124 hours. An overall average grade
of C must be earned in all upper-level chemistry courses.

2Native speakers must demonstrate ability to translate selected material into ac-
ceptable scientific English. Although foreign language is no longer required for the
B.S. degree, both the chemistry department and the ACS strongly recommend
study of a foreign language.

Requirements for the B.S. Degree in Chemistry: Biochemistry Option

Chemistry Courses (50 hours)
CHEM 184 (or CHEM 185) Foundations of Chemistry I
CHEM 188 (or CHEM 189) Foundations of Chemistry II
CHEM 516 Analytical Chemistry
CHEM 517 Analytical Chemistry Laboratory
CHEM 624 (or CHEM 628) Organic Chemistry I
CHEM 625 Organic Chemistry I Laboratory
CHEM 626 (or CHEM 630) Organic Chemistry II
CHEM 627 Organic Chemistry II Laboratory
CHEM 635 Instrumental Methods of Analysis
CHEM 636 Instrumental Methods of Analysis Laboratory ..........c.cccccceeevueees
CHEM 646 Physical Chemistry I
CHEM 647 Physical Chemistry I Laboratory
CHEM 648 Physical Chemistry II
CHEM 649 Physical Chemistry II Laboratory .........c.cccccoeereuriernreininninininns
CHEM 667 Systematic Inorganic Chemistry
CHEM 668 Advanced Inorganic Laboratory
CHEM 696 Junior/Senior Seminar
Plus one or more of the following courses: CHEM 698 (or CHEM 699)
Undergraduate Research Problems or 700-level course ..........ccccccocuvvninrnnes 4

Biology and Biochemistry Courses (13 hours)
BIOL 150 Principles of Molecular and Cellular Biology (or honors equivalent) ....
BIOL 636 Biochemistry I
BIOL 637 Introductory Biochemistry Laboratory
BIOL 638 Biochemistry IT

Biology Option Group (3 hours). Choose one of the following: ...
BIOL 350 Principles of Genetics (3)
BIOL 400 Fundamentals of Microbiology (3)
BIOL 416 Cell Structure and Function (3)

Mathematics and Physics (23 hours)
MATH 121 and MATH 122 Calculus I and II ...
MATH 223 Vector Calculus
MATH 290 Elementary Linear Algebra
PHSX 211 and PHSX 212 General Physics I and II

Other Requirements (21 hours)
English (ENGL 101 and ENGL 102)
Western civilization
Humanities
Social sciences
Additional courses may be taken in free electives to complete the total of 124

hours for the degree. An overall average grade of C must be earned in all upper-

level KU courses in chemistry.

Requirements for the B.S. Degree in Chemistry: Chemical
Physics Option. This option allows students to focus on the theo-
retical basis of chemistry. Students are prepared for graduate pro-
grams or employment. The curriculum substitutes four physics
or mathematics courses for four courses in the standard program.

Chemistry Courses (46 hours)
CHEM 184 (or CHEM 185) Foundations of Chemistry I .........ccccoovvvcinrnicnnce.
CHEM 188 (or CHEM 189) Foundations of Chemistry IT ...........ccccccovieinrinnnns
CHEM 516 Analytical Chemistry
CHEM 517 Analytical Chemistry Laboratory
CHEM 624 (or CHEM 628) Organic Chemistry I
CHEM 625 Organic Chemistry I Laboratory
CHEM 626 (or CHEM 630) Organic Chemistry II
CHEM 627 Organic Chemistry II Laboratory
CHEM 635 Instrumental Methods of Analysis
CHEM 636 Instrumental Methods of Analysis Laboratory ............ccccceeevuene.
CHEM 646 Physical Chemistry I
CHEM 647 Physical Chemistry I Laboratory
CHEM 648 Physical Chemistry II
CHEM 649 Physical Chemistry II Laboratory
CHEM 667 Systematic Inorganic Chemistry
CHEM 668 Advanced Inorganic Laboratory
CHEM 696 Junior/Senior Seminar
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PHSX 313 General Physics III and
PHSX 316 Intermediate Physics Laboratory I (4)
PHSX 518 Mathematical Physics (3)
PHSX 615 Numerical and Computational Methods in Physics (3)
PHSX 521 Mechanics I (3)
PHSX 623 Physics of Fluids (3)
PHSX 655 Optics (3)
PHSX 681 Concepts in Solids (3)

Chemical Physics Option Group Il (6 hours). Choose tWO: ......ccccceuvevririreririireins 6

PHSX 531 Electricity and Magnetism (3)

PHSX 621 Mechanics 11 (3)

MATH 646 Complex Variable and Applications (3)

MATH 647 Applied Partial Differential Equations (3)

CHEM 698 (or CHEM 699) Undergraduate Research (3)
(To count toward the chemical physics option, the research must have a
clear chemical physics focus.)

CHEM 750 Quantum Chemistry and Spectroscopy (3)

CHEM 752 Statistical Thermodynamics (3)

Other Requirements (21 hours)
English (ENGL 101 and ENGL 102) 6
Western civilization 6

3
6

Humanities
Social sciences

Requirements for the Minor. The minor allows students outside
the department to obtain a strong, distributed background in
the discipline. It is particularly useful for students anticipating
careers in medicine, allied health, biological sciences, environ-
mental sciences, chemical engineering, business, law, secondary
education, or any career in which a basic understanding of the
molecular sciences is helpful. A total of 23 to 25 credit hours is
required, including 12 hours of upper-division work and at
least two upper-division laboratories. Students should see a
chemistry department adviser early in the junior year.
Required Courses (15 hours)
CHEM 184 (or CHEM 185) Foundations of Chemistry I
CHEM 188 (or CHEM 189) Foundations of Chemistry II
CHEM 622 Fundamentals of Organic Chemistry (3) or
CHEM 624 Organic Chemistry I (3) or CHEM 628 Organic Chemistry I(3) ...
CHEM 625 Organic Chemistry I Laboratory
Elective Group I (5-6 hours). Choose one of the following: ...........cccccovveierrnnnes 5-
CHEM 640 Biological Physical Chemistry (3) and
CHEM 641 Biological Physical Chemistry Laboratory (fall only) (2) or
CHEM 646 Physical Chemistry I (3) and
CHEM 647 Physical Chemistry Laboratory I (2)
CHEM 516 and CHEM 517 Analytical Chemistry and Laboratory (5) (fall only)
Elective Group Il (3-4 hours). Choose one of the following: .........ccccccocvevivinnnce. 3-4
CHEM 640 Biological Physical Chemistry (3) or
CHEM 646 Physical Chemistry I (3)
CHEM 516 Analytical Chemistry (3) (fall only)
CHEM 667 Systematic Inorganic Chemistry (3) (spring only)
CHEM 690 Environmental Chemistry (3) (offered at irregular intervals)
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Honors. Students may apply for admission to the departmental
honors program after completion of an analytical, organic, and
physical chemistry course but no sooner than the beginning of
the junior year. Highly motivated and superior B.A. and B.S.
students are admitted to the honors program. Honors in chem-
istry are awarded to students who have been admitted to the
program and who have completed the following requirements
with superior performance.

1. CHEM 184 or CHEM 185, CHEM 188 or CHEM 189, CHEM 516, CHEM
517, CHEM 624 or CHEM 628, CHEM 625, CHEM 626 or CHEM 630, CHEM 627,
CHEM 646, CHEM 648, CHEM 647, and at least 3 hours of courses in chemistry at
the 700 level or CHEM 667.

2. At least two semesters of CHEM 699 (4-8 hours total) resulting in a written thesis.

3. Evaluation and approval of the thesis by a faculty advisory committee.

4. Oral presentation of the thesis results at a special departmental seminar or
other approved forum.

For an application form and further information, consult the
department office.
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Chemistry

H Chemistry Courses

CHEM 124 College Chemistry (3). NP N This course is a non-laboratory version of
CHEM 125 and is a general treatment of basic concepts of general and organic
chemistry as well as the role and significance of chemistry in the modern world. It
is designed to fulfill the science requirement for non-science students, and should
not be taken by students whose major requires a laboratory course in chemistry or
more than one semester of chemistry. Meets with CHEM 125 for three lecture peri-
ods per week, with optional discussion sessions. LEC

CHEM 125 College Chemistry (5). NP N A general treatment of the basic concepts of gen-
eral and organic chemistry as well as the role and significance of chemistry in the modern
world. The course is designed to fulfill the science requirement for non-science majors,
and should not be taken by students who require more than one semester of chemistry.
Three class periods, one three-hour laboratory, and optional discussion sessions. LEC

CHEM 184 Foundations of Chemistry I (5). NP N This course seeks to develop a
working knowledge of the conceptual foundation and the quantitative chemical
relationships on which subsequent chemistry courses are built. Atomic structure,
chemical bonding, properties of gases, liquids, and solids, acid-base chemistry,
and chemical equilibria are emphasized. The class meets each week for three one-
hour lectures, a one-hour tutorial period, and a three-hour laboratory. Students
with credit in CHEM 125 will have two hours added on to their total number of
hours required for graduation. Prerequisite: Must be eligible for MATH 115. LEC

CHEM 185 Foundations of Chemistry I Honors (5). NP N A course designed for quali-
fied and motivated students with a strong interest in chemistry to provide a more
thorough treatment of the concepts and topics of general chemistry. It is anticipated
that students in CHEM 185 have had chemistry at the high-school level and plan to
take more than one year of chemistry at the college level. Class meets each week for
three one-hour lectures, a one-hour tutorial period, and a three-hour lab. Students
with credit in CHEM 125 will have two hours added on to their total number of hours
required for graduation. Prerequisite: Eligibility for CHEM 184, a satisfactory score on
a qualifying examination administered by the Department of Chemistry, and at least
one of the following: (a) acceptance into the KU Honors Program, (b) an AP score in
chemistry of 3 or higher, (c) a mathematics ACT score of 28 or higher. LEC

CHEM 188 Foundations of Chemistry Il (5). N This course is a continuation of CHEM
184 and provides an introduction to inorganic chemistry and qualitative and quanti-
tative analysis. Electrochemistry, thermodynamics, chemical kinetics, and coordina-
tion chemistry are stressed. The class meets each week for three one-hour lectures, an
optional tutorial period, and a five-hour laboratory. Prerequisite: CHEM 184. LEC
CHEM 189 Foundations of Chemistry I, Honors (5). N A course designed for qual-
ified and motivated students with strong interest in chemistry to provide a more
thorough treatment of the concepts and topics of advanced general chemistry. It is
anticipated that the students in CHEM 189 have completed CHEM 185 or excelled
in CHEM 184. Prerequisite: Membership in the University Honors Program,
CHEM 184, CHEM 185, or consent of the department. LEC

CHEM 309 History of Chemistry (3). H Birth of modern chemical science from
roots in Greek natural philosophy, alchemy, Renaissance medicine and technology.
The Chemical Revolution of Lavoisier and Dalton. Maturity of chemistry in the
19th and 20th centuries, along with an examination of growth of chemical institu-
tions and the rise of chemical industry. Emphasis on developments from the 18th
century to the present. (Same as HIST 309.) LEC

CHEM 450 Directed Readings/Laboratory in Chemistry (1-3). N Individual and
supervised study or laboratory work on special topics or problems in chemistry.
Prerequisite: Ten hours of chemistry and a minimum overall grade-point average
of 2.0 or consent of department. IND

CHEM 516 Analytical Chemistry (3). N Principles of analytical chemistry with em-
phasis on the fundamental reactions used for chemical analysis. Topics include
chemical equilibria in acid /base, complexation, separations, and redox systems, data
analysis, and potentiometry. Three class periods per week. Prerequisite: CHEM 188,
CHEM 622 or CHEM 624, CHEM 625, and concurrent enrollment in CHEM 517. LEC

CHEM 517 Analytical Chemistry Laboratory (2). N Experiments illustrate funda-
mental principles of chemical analysis methods. The course serves as an introduc-
tion to advanced instrumental methods of analysis. One five-hour laboratory and
one fifty minute lecture each week. Prerequisite: CHEM 188, CHEM 622 or CHEM
624, CHEM 625, and concurrent enrollment in CHEM 516. LAB

CHEM 598 Research Methods (3). N An introduction for pre-service teachers to
the tools used by scientists to solve scientific problems. Topics include design of
experiments and interpretation of their results, use of statistics, mathematical
modeling, laboratory safety, ethical treatment of human subjects, writing scientific
papers, giving oral presentations, and obtaining data from the scientific literature.
Open only to students in the UKanTeach program. LEC

CHEM 622 Fundamentals of Organic Chemistry (3). N A study of the structures
and reactions of important classes of organic compounds. Along with the organic
laboratory, CHEM 625, this course will fulfill the needs of students requiring a sin-

gle semester of organic chemistry. Students requiring more than one semester of
organic chemistry should enroll in CHEM 624. Prerequisite: CHEM 188. LEC

CHEM 624 Organic Chemistry I (3). N Three class periods each week. A study of
the structure and reactivity of selected classes of organic compounds. CHEM 624
is the first course of a two-semester sequence. Students who require only one se-
mester of organic chemistry should enroll in CHEM 622. Students with credit in
CHEM 622 will have two hours added on to their total number of hours required
for graduation. Prerequisite: CHEM 188. LEC

CHEM 625 Organic Chemistry | Laboratory (2). U One five-hour laboratory and one
one-hour lecture each week. Emphasis on basic techniques for the preparation, sepa-
ration, and purification of organic compounds. Required for a major in chemistry
and by those departments and programs specifying a complete undergraduate or-
ganic chemistry course. Prerequisite: CHEM 622 or CHEM 624, or concurrently. LAB

CHEM 626 Organic Chemistry Il (3). N Three class periods each week. A continua-
tion of CHEM 624, intended for students who want further training in organic
chemistry. Prerequisite: CHEM 624. LEC

CHEM 627 Organic Chemistry Il Laboratory (2). U One five-hour laboratory period and
one one-hour lecture each week. More advanced organic laboratory techniques with
emphasis on modern spectroscopic methods for determining the structure and purity
of organic compounds. Required by all programs which specify a full year of organic
chemistry. Prerequisite: CHEM 625 and CHEM 626 or CHEM 626 concurrently. LAB

CHEM 628 Organic Chemistry I, Honors (3). N Three class periods and one tutorial pe-
riod each week. This is the first half of a two-semester sequence in organic chemistry
for students with strong records in previous chemistry courses and who are planning
or considering a major in a chemistry-related field. The content is similar to that of
CHEM 624 but with coverage in greater depth and more emphasis on developing
problem-solving skills. Students requiring only one semester of organic chemistry
should not enroll in this course but take CHEM 622. Students with credit in CHEM
622 who take and complete CHEM 628 will have two hours added to their total num-
ber of credit hours required for graduation. Prerequisite: CHEM 188 or CHEM 189
and membership in the University Honors Program or consent of instructor. LEC

CHEM 630 Organic Chemistry I, Honors (3). N Three class periods and one tutorial
period each week. This is the second course in a two-semester sequence in organic
chemistry for students with strong records in previous chemistry courses and who are
planning or considering a major in chemistry or in a chemistry-related field. The con-
tent is similar to that of CHEM 626 but with coverage in greater depth and more em-
phasis on developing problem-solving skills. Prerequisite: CHEM 624 or CHEM 628
and membership in the University Honors Program, or consent of instructor. LEC
CHEM 635 Instrumental Methods of Analysis (2). U Theory and application of in-
strumental methods to modern analytical problems. Topics covered include
atomic and molecular spectroscopy, electrochemistry, mass spectrometry, and sep-
arations. Two class periods per week. Students must be enrolled concurrently in
CHEM 636. Prerequisite: CHEM 516 and CHEM 517. CHEM 640 or CHEM 646
strongly recommended. Corequisite: CHEM 636. LEC

CHEM 636 Instrumental Methods of Analysis Laboratory (2). U Theory and appli-
cation of instrumental methods to modern analysis problems. Experiments cov-
ered include atomic and molecular spectroscopy, electrochemistry, and separation
methods. One five-hour laboratory each week. Students must be enrolled concur-
rently in CHEM 635. Prerequisite: CHEM 516 and CHEM 517. A course in physical
chemistry is strongly recommended. Corequisite: CHEM 635. LAB

CHEM 640 Biological Physical Chemistry (3). N A one semester course, designed partic-
ularly for biology, biochemistry, and premedical students, which surveys the fundamen-
tals of physical chemistry. The basic principles of thermodynamics, chemical kinetics,
quantum chemistry, and spectroscopy will be introduced, and their application to aque-
ous solutions and biochemical systems will be emphasized. Prerequisite: One semester
of organic chemistry, two semesters of calculus, and two semesters of physics. LEC
CHEM 641 Biological Physical Chemistry Laboratory (2). U A course particularly for
biology, biochemistry, and premedical students. Experiments in physical chemistry
illustrating the fundamental principles of quantum mechanics, spectroscopy, thermo-
dynamics, and kinetics as applied to chemical systems. Prerequisite: CHEM 640. LAB
CHEM 646 Physical Chemistry I (3). N An introduction to the basic principles of
quantum mechanics, atomic and molecular structure, molecular rotations and vi-
brations, group theory, spectroscopy, and statistical mechanics. Prerequisite:
CHEM 188; PHSX 211 and PHSX 212; and MATH 121 and MATH 122; and com-
pletion of, or concurrent enrollment in MATH 290 or consent of instructor. LEC
CHEM 647 Physical Chemistry | Laboratory (2). U Experiments in physical chem-
istry, with emphasis on the fundamental principles of quantum mechanics and
spectroscopy as applied to chemical systems. Prerequisite: CHEM 646. LAB

CHEM 648 Physical Chemistry Il (4). N Emphasizes the thermodynamics of molecu-
lar systems with application to the structure and properties of gases, liquids, solids,
materials, statistical thermodynamics, chemical kinetics, and reaction dynamics. Pre-
requisite: CHEM 646; MATH 223 and MATH 290 or consent of instructor. LEC

or dean’s office.

frieze, and other antiquities.

Course descriptions and degree requirements are subject to change. Consult your department

The Wilcox Classical Museum in Lippincott Hall houses original red-figure vases, Greek and
Roman coins, inscriptions, and full-sized plaster casts of the Apollo Belvedere, the Parthenon
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Chemistry - Classics

CHEM 649 Physical Chemistry Il Laboratory (2). U One four-hour laboratory and
one one-hour lecture per week. Experiments in physical chemistry, with emphasis
on the fundamental principles of chemical thermodynamics and kinetics. Prereq-
uisite: CHEM 648 or consent of instructor. LAB

CHEM 667 Systematic Inorganic Chemistry (3). N A systematic study of the ele-
ments and their compounds, emphasizing the relationship between properties of
substances and their atomic and molecular structures and the positions of the ele-
ments in the periodic systems. Prerequisite: CHEM 640 or CHEM 646 or CHEM
648, or CHEM 648 concurrently. LEC

CHEM 668 Advanced Inorganic Laboratory (2). U Experiments concerning the
synthesis and characterization of inorganic compounds. Prerequisite: CHEM 667
or concurrent enrollment in CHEM 667. LAB

CHEM 680 Topics in Chemistry: (1-5). N Courses on special topics in chem-
istry, given as the need arises. Course may be repeated for different topics. Prereq-
uisite: 20 hours of Chemistry. Each section may have additional prerequisites to be
determined by the instructor. LEC

CHEM 690 Envi tal Chemistry (3). N The chemical nature of the biosphere; this
course explores the fundamental chemistry underlying selected problems in air and
water pollution. This class will meet for three 50 minute lectures each week. Prerequi-
site: CHEM 184, CHEM 188, and CHEM 622 and CHEM 624 or their equivalents. LEC
CHEM 696 Junior/Senior Seminar (1). U Special topics and presentations by students
and faculty in areas of current interest such as recent developments in chemistry, soci-
etal issues facing chemists, career and professional perspectives, and reports of ongo-
ing research. Meets once a week for one to one and one-half hours. May be repeated
to accumulate a maximum of two credit hours. Prerequisite: Junior or senior standing,
a declared major in chemistry and at least eighteen semester hours of chemistry. LEC
CHEM 698 Undergraduate Research Problems (1-6). N May be repeated to accu-
mulate a maximum of 10 credit hours. An undergraduate research course, in any
of the fields of chemistry, consisting of either experimental work or the prepara-
tion of an extensive paper based on library investigation of a selected topic. A final
report must be submitted to the department at the end of the semester. Open by
permission of the department to those with at least 20 hours of chemistry. IND
CHEM 699 Undergraduate Honors Research (2-6). N To be taken two semesters for a
total of no more than 8 hours. An undergraduate research course, in any of the fields
of chemistry. At the completion of the research, a written thesis, and an oral presenta-
tion will be required. Prerequisite: Admission to Chemistry Honors Program. IND
CHEM 711 Applied Electronics for Scientists (4).

CHEM 716 Practicum in Facilitating Learning in the Chemistry Laboratory (1).
CHEM 718 Mathematical Methods in Physical Sciences (3).

CHEM 720 Bibliography of Chemistry (1).

CHEM 731 Fundamentals and Methods of Analytical Chemistry (3).

CHEM 737 Coordination and Organometallic Chemistry (3).

CHEM 740 Principles of Organic Reactions (3).

CHEM 742 Physical Organic Chemistry I (3).

CHEM 750 Quantum Chemistry and Spectroscopy (3).

CHEM 752 Statistical Thermodynamics (3).

CHEM 754 Chemical Kinetics and Dynamics (3).

CHEM 763 Organic Synthesis | (3).

CHEM 766 Spectroscopic Identification of Organic Compounds (3).

CHEM 767 Advanced Laboratory Techniques for the Preparation and Purification
of Compounds (3).

CHEM 775 Chemistry of the Nervous System (3).
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