SIMON FRASER UNIVERSITY S-74'77 atc

. MEMORANDUM
To SENATE From SENATE COMMITTEE ON UNDERGRADUATE
STUDIES
SUHCd CHEMISTRY CHANGES Date JULY 26, 1974
MOTION:1: "That Senate approve, as set forth in S.74-97a
the change in Calendar entries for existing
courses - CHEM 261-3; 361-3; 362-3; 366-2; 367-2;
336-2; 453-3; 416-3."
MOTION 2: "That Senate approve, as set forth in S.74-97b
. the new course proposalsv for:

CHEM 005-3 - The Chemistry of Life

CHEM 007-3 - Chemistry in the World: An Experimental
Approach

CHEM 357-3 - Chemical and Instrumental Methods of
Identification of Organic Compounds

CHEM 455-3 - Organic Synthesis

CHEM 458-3 - Physical Organic Chemistry

CHEM 460-2 - Polymer Chemistry

CHEM 461-2 - Chemical Rate Processes

CHEM 464-2 - Physical Chemistry of Solutions

CHEM 469-2 - Special Toplcs in Physical Chemistry

CHEM 472-3 - Special Topics in Theoretical Chemistry."

(Note: 1If the above new courses are approved, the following courses
will be discontinued from the Chemistry curriculum: CHEM 006-2,
351-3, 454-3, 457-3, 463-3, 471-3.)

MOTION 3: "That Senate approve, as set forth in S.74-97¢:,

the revised Chemistry core program and electives."



" SIMON FRASER UNIVERSITY S. 7497
‘ . MEMORANDUM
To...... SEN AT E o e e From
SUBJOCL.....oo o ottt S D ate..l.J.l..l.ly....z.ﬁ,.A..l9.7,4. .........................................................................

At its meeting of 16th July, the Senate Cammittee on Undergraduate

Studies considered the attached proposals for changes in prerequisites and
Calendar descriptions for the Department of Chemistry. The Committee is now

" transmitting these proposals to Senate for its consideration and recammends

" that they be approved. E ,
. K S

I. Mugridge

att.
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SIMON FRASER UNIVERSI’i‘_Y SHG7e

MEMORANDUM

At its meeting of 16th July, the Senate Committee on
Undergraduate Studies discussed the attached new course proposals

for - Chemistry 005-3 - The Chenis

try of Life; 007-3 - Chemistry in

the World: An Experimental Approach; Chemistry 357-3 - Chemical and

Instrumental Methods of Identifica
Chemistry 455-3 - Organic Synthesi
Organic Chemistry; Chemistry 460-2

tion of Organic Compounds;
s; Chemistry 458-3 Physical . ,
- Polymer Chemistry; Chemistry 462-2 -

Chemical Rate Processes; Chemistry 464-2 Physical Chemistry of

Solutions; Chemistry 469-2 - Speci

and Chemistry 472-3 Special Topics

same time, the Committee noted tha
. Calendar involved the deletion of

al Topics in Physical Chemistry;
in Theoretical Chemistry.At the

t addition of these courses to the

the following courses: Chemistry

006-2; Chemistry 351-3; Chemistry 454-3; Chemistry 457-3;

Chemistry 463-3; and Chemistry 471
these proposals to Senate for its

-3. The Committee now transmits
consideration and recommends that

the additions to and deletions from the Calendar noted above be

approved. Should this motion be
that the normal two semester time-
case of Chemistry 007-3; 357-3; 45

approved, the Committee recommends
lag requirement be waived in the
5-3; and 458-3 so that these

courses may first be offered in the Spring semester, 1975.

- One further note should be added to this recommendation.

In the discussion of Chemistry 357
appeared to be comparable to that
recently been approved by Senate.
was asked whether it was the inten
to develop a minor program in iden
response to this question, the Cha
Curriculum Committee noted that th
to produce such a proposal and tha
to accommodate an area of growing

.ams . .

att.

,it was noted that this course
in Clinical Chemistry which had

In view of this, the question
tion of the Department of Chemistry
tification of compounds. In
irman of the Science Faculty
ere was no intention at this time
t the new courses were designed
importancey in this discipline.

' ’
S%,,_szgg, .
. ~
_Mugrllge

1’
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SIMON FRASER UNIVERSITY  S.74-97e
MEMORANDUM
TOm From . Do e mmmmmmmmm
R (PO L

At its meeting of 16th July, the Senate Committee on Undergraduate
Studies discussed the attached proposal for revisions to the Chemistry core
program. These proposals are now. transmitted to Senate for its oon51deratlon
and the Committee recammends that they be a,pproved

<« <
I Mlgndge

att.
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S SIMON FRASER UNIVERSITY
. MEMORANDUM _
NAOr Senate. Committee ON . .. From..........S.. Aronoff . < /L’*‘-wbl—/ .....
................... UndargraduatemStudiesmewwmwwm. coDean of Science
Subject......CHEMISTRY..CURRICULUM..CHANGES . .. Date........... June.28,.1974 o

The attached revisions in the Chemistry curriculum, including
changes in prerequisites and calendar descriptions (Appendix A),
new course proposals (Appendix B), and revised core program
(Appendix C) were approved by the Faculty of Science at its
meeting of June 28, 1974. These items are now submitted to

SCUS for consideration.

1w

cc: T. Bell, Chairman
Department of Chemistry

(@

i
A
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APPENDIX A

Changes in Calendar Entries for Existing Courses

Chem 261-3 Physical Chemistry I - Change 1n calendar description'
and prerequlsltes.

Elements of physical chemistry from maceroscopic point of view. AL&LU4¢ALA

Thermodynamics, equilibrium, phase changes, solutions,
ehomistny, elementary kinetics, solution transport properties. wﬁ;;wé
' ' ' 7

Prerequisites: Chem 105-3, Math 152-3 or 155-3, Physics 201-2

or 102-3.

Chem 361-3 Physical Chemistry IT - Change in calendar description
and prerequisites.

Elements of physical'chemiStry'from the microécopic point of view.
Fundamentals of quantum chemistry. Molecular energy levels and
molecular spectroscopy. ‘

Prerequisites: Chem 105-3, Math 352-2, Physics 203-2

.'"Chem 362-3 Physical Chemistry IIT - Change in calendar description

and prerequisites.

Energy distributions, partition funetions, Third Law thermodynamics,
applications of statistics, kinetic theory of gases, chemical
equilibrium, kinetic rate theories, surfaces and interfaces,
electro-chemistry, Debye Huckel Theory.

Prerequisites: Chem 261-3, Math 253-M

Chem 366-2 Physical Chemistry Laboratory I - Change in prerequisite.

Prerequisite: Chem 261-3

Chem 367-2 Physical Chemistry Laboratory II - Change in prerequisite.

Prerequisite: Chem 366-2

Rationale - The above changes to the physical chemistry offerings
reflect some re-arrangement of the course material between courses,
and the removal of the consecutive nature of Chem 361 and 362;
these latter two courses may now be taken in any sequence. This
will enable students to handle the prerequisite structure in a
more flexible manner. The prerequisites reflect the availability
of new courses in other departments,and also take into account

the re-arranged course material within each course.

Chem 336-2 Inorganic Chemistry Laboratory I - Change in prerequisite.

Prerequisite: Chem 332-3 or Chem 233-2

/75)

i



_ Rationale - This change reflects the addition of a .new course

Chem 233-2 Inorganic Chemistry of Biological Processes which
is designed for Biochemists. ‘

Chem 453-3 Stereochemistry - Change in calendar description and
prerequlsite. ‘

A study of the structure and shape of organic molecules with
special reference to the spectral and kinetic methods applted
in such studies.

Prerequisite: Chem 357—3

Rationale - This change reflects the deletion of Chem 351 from
the core and the inclusion of Chem 357.

Chem 116-3 Modern Methods of Analytical Chemistry - Change in
prereguisite. ,

Prerequisitef Chem 117-2 or permission of Department

Rationale -~ This change reflects a careful consideration of

essential prereouisites following the initial running of thils course.

T.N. Bell

TNB:rdh
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APPENDIX B

New Course Proposals: (forms attached)

CHEM
CHEM
CHEM

CHEM
CHEM
CHEM
CHEM
CHEM
CHEM
CHEM

005-3
007-3
357-3

455+3
458-3
460-2
461-2
464 -2
469-2
472-3

The Chemistry of Life

Chemistry in the World: An Experimental Approach

Chemical and Instrumental Methods of Identification
of Organic Compounds

Organic Synthesis

Physical Organic Chemistry

Polymer Chemistry

Chemical Rate Processes

Physical Chemistry of Solutions

Special Topics in Physical Chemistry

Special Topics in Theoretical Chemistry

Summary of Courses Dropped‘and Added

Courses Dropped:

‘Courses Added:

CHEM 006-2, 351-3, 454-3, 457-3, 463-3, 471-3

CHEM 005-3, 007-3, 357-3, 455-3, 458-3, 460-2,
461-2, 464=2, 464-2, 469-2, 472-3.



SENATE COMMITTEE ON UNDERGRADUATE STUDLES
NEW COURSE PROPOSAL FORM

" 1. Calendar Information Department : Chemlstry
Abbreviation Code:_Chem _ Course Number: 005 Credit Hours:_3 Vector: 3-0-0
Title of Course: The Chemlstry of Life '

Calendar Description of Course:

The elements and molecules of 1life; origins of 11fe and Biochemical
evolution; metabollsm; food and nutrition; viruses and the chemistry
of disease; the effects of drugs and other foreign compounds on life;
genetic englneering. ' o

Nature of Course Lecture

Prerequisites (of special instructions):
Prerequisites: None. For chemlstry major or honors.students, this
course 1s available only as a "free elective".

what course (courses), if any, is being dropped from the calendar if this course is
approved: None : ‘

2. Scheduling
How frequently will the course be offered? Minimum once every 6 semesters
Semester in which the course will first be offered? Fall 1975
Which of your present faculty would be available to make the proposed offering
possible? S.K. Lower, W.R. Richards '

" 3. Obie_ctives of the Course

This course will'introduce the above subject matter at a level accéssible

to students outside of the Scilence Faculty and to non-chemists within
Science, interested in thils area.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:

Faculty None

Staff None

Libré;y None

Audio Visual Minimum
Space Lecture Room

Equipment None

5. Approval

Date: 7/5 k{pf“\.@ H')\L

Departfient’ Chairman Dean Chairman, SCUS

SCUS 73-34b:- (When completing this form, for imstructions see Memorandum SCUS 73-34a.
Attach course outline).



Chem 005-3 Course Outline

The Chemlstry of Life

The Origin of Life on Earth

Minimum requirements of a living system, primordal metabolites
and their possible abiotic formation.

The formation of macromolecules, informational and non-informational
systems.

Viruses, membranes and their function.
Nucleic aclds and genetlcs.

The Living Cell

Biological Evolution

Genetic Mutation, natural selection at the molecular level.
Gene duplication. ‘ ’ ‘

Natural selectlon at the organism level;
The evolution of photosynthesis.

The Interdependence of Life

The Development of Mitosis and Meiosis.

Cellular speclalization in higher organisms, communication
between cells.

The Chemistry of Life in Today's World and thé Future

The tools of Modern Biochemistry.

Bioenergetics.

Enzymology

The Biological effects of forelgn compounds and polsons.
Bacterial genetics and virology, disease and chemotherapy.
Cancer and molecular diseases.

The Bliological Revolution



SENATE COMMITTEE ON UNDERGRADUATE STUDIES
NEW COURSE PROPOSAL FORM

‘ 1. Calendar Information Department: Chemistry

Abbreviation Code:__ Chem Courﬁo Number:_ 007 Credit Hours:__3 Vector: 1-0-4

Title of Course: Chemistry in the World: An Experimental Approach

Calendar Description of Course: This course is primarily a laboratory
orlented session especially designed for the non-scientist. Experiments
are designed to demonstrate the relevance of chemistry in the world.

A laboratory project of the student's own choosing 1s undertaken

in such areas as environmental chemistry, consumer affairs, etc.

Nature of Course laboratory

Prerequisites (or special {nstructions): Credit for Chem 007 will not be allowed
for persons who have already completed and passed more than one laboratory

course in chemistry or who are declared majors in Chemistry, Biology,
Physics or related interdisciplinary flelds.

What course (coursee), if any, is being dropped from the calendar if this course is
approved: Chem 006-2 o .

2. Scheduling
How frequently will the course be offered? once per 3 semesters

_Semester in which the course will first be offered? - Spring 1975

Which of your present faculty would be available to make the proposed offering
possible? J. D'Auria, J. Walkley, B.D. Pate

‘ 3. Objectives of the Course : .

The intent of this proposal to add a lecture period to the laboratory
course (Chem 006) to allow the opportunity for students and
instructor to dilscuss 1n detall the background material related to

- experiments beilng performed in the laboratory. An increase in
credit hours from 2 to 3 1s necessitated.

4. Budgetary and Space Requirements (for info;mation only)

What additional resources will be required in the following areas:
Faculty None |

Staff None

Library None . . :

Audio Visual None

Space None
Equipment None ' . <
5. Approval

Date: ng A)/‘v(, lﬁl7(.,
"

Departgént'Chairman ‘Dean ~ Chairman, SCUS

SCUS 73-34b:- (When completing this form, for imstructions see Memorandum SCUS 73-34a.
Attach course outline).
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Chem 007 -3 Course Outline

The course content of Chem 007 will be simllar to Chem 006 with
the addition of a discussion/lecture period to thoroughly explore
the chemistry involved 1n the experiments at hand and the
relationship between these and society. The experiments
performed are generally selected from the 1list below with
several weeks allowed for students to perform a self-chosen
project on related toplcs. The emphasis in the course is to
allow a non-scientist to become aware of the role of chemistry
in socliety and how a chemist works and not just on the

depth of the students' understanding of the chemilcal

principles involved.

- The language of chemlstry

- Useful experimental measurements

- Physical methods of separation and purification
- Making beautifullcrystals (crystallization)
- The separation of colors (introduction to chromatography)
- Chemical analysis of an unknown

- Water pollution studiles

- Air pollution studies

- Man-made fibers and plastics

- Dyes and Dyeing

- Flowers, plants, and frults

- Light from chemistry

- Photography

- The Aspirin project

- Enzymes 1n action

—~ Alcoholic beverages

-~ Drugs

- Chemistry in the body

- Chemistry and crime detection

- Radioactivity: friend or foe?

-~ Chemistry and adveftising

- Projects



SENATE COMMITTEE ON UNDERGRADUATE STUDiES
NEW COURSE PROPOSAL FORM

‘ 1. Calendar Information ' Department: Chemistry
Abbreviation Code: Chem Course Number: 357 Credit Hours: 5 Vector:2-0-4

Title of Course: Chemical and Instruméntal Methods of Identification of

" Calendar Description of Course: - Organic Compounds

This course teaches the basic principles involved in the application of
infrared, ultra-violet, n.m.r. and mass spectroscopy to the identification
of small quantities of organic compounds. Laboratory work involves the
identification of several samples of organic compounds, some of which are
n%&REﬁ}%X e&ﬁggring.or are of biological importance.

Prerequisites (or L%%ﬁff E%ggructiona) :

Chem 252-3 , Chem 356-2

What course (courses), if any, is being dropped from the calendar if this course is

approved:
: Chem 457-3
2. Scheduling
How frequently will the course be offered?Twice Dper year
Semester in which the course will first be offered? Spring 1975

Which of your present faculty would be available to make the proposed of fering

possible? , .
‘ : Y.L. Chow, A.C. Oehlschlager, K.N. Slessor, E. Kiehlmann
3. Objectives of the Course :

This course is designed to acquaint the student with'the principles of
application of several commonly used forms of spectroscopy in the deter-
mination of structure of organic compounds.

4., Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:

Faculty none
Staff " none
Library none

Audio Visual none

Space none
Equipment none
5. Approval

Date: ¢ A M?\ij

o TS

Depar c#ﬁﬂ(:haimn Dean Chairman, SCUS

SCUS 73-34b:~ (When completing this form, for imstructions see Memorandum SCUS 73-34a.
Attach course outline).



Chem 357-3 Course Outline

Chemical and Instrumental Methods of Identification of Organic
Compounds

1. Thedry and practice in modern and classic organic structural
determination.

2. Development of modern spectroscopic method. Intercorrelation
of structure, reactivity and spectroscopic data.

3. Overview of handling an unknown compound.
4, Absorption Spectroscopy

a) Electronic spectroscopy (UV and visible range)

b) Vibrational spectroscopy (infrared and Raman range)
5. -Resonance Spectroscopy ‘

a) Nuclear magnetic resonance spectroscopy

b) -Electron spin resonance spectroscopy

6. Fragmentation Spectroscopy
a) Mass spectroscopy

7. Data processing: Judicial application of spectroscopy and
chemical methods.

8. Deductive elucldation of structure and confirmatory techniques
9. Literature research
10. Seminar

Laboratory Work

Structural elucldation of 4~5 unknowns with variable
degrees of difflculties. :



°:

2.

SENATE COMMITTEE ON UNDERGRADUATE STUDIES
NEW COURSE PROPOSAL FORM

Calendar Information : Department: Chemistry
Abbreviation Code: Chem Couree Number: 455 Credit Hours:_J ~ Vector:3-1-0_ -~

Title of Course: Organic Synthesis

Calendar Description of Course:

This course teaches the princlples involved in the planning and execution
of the synthesis of organic molecules. Emphasis 1s on synthesis naturally
occurring compounds of biological importance. '

Nature of Course ILecture

Prerequisites (or special instructions):
Chem 252-3%, Chem 356

What course (courses), if any, is being dropped from the calendar if this course is
approved: Chem U454 '

Scheduling ‘

How frequently will the course be offered? Once per yea

Semester in which the course will first be offered? Spring 1975

Wwhich of your present faculty would be available to make the proposed offering
possible? v 1 (Chow, K.N. Slessor, A.C. Oehlschlager:

3. Objectives of the Course

4,

5.

This course is designed to acquaint the student with the principles’
involved in planning the synthesis of complex organic molecules. Further-
more it will acquaint the student with new and synthetically useful
reactions of organic compounds.

Budgetary and Space Requirements (for information ogly)

What additional resources will be required in the following areas:

Faculty none
Staff none
Library - none

Audio Visual none

Space none
Equipment none
Approval

pater____2S Bpal 197¢

Departient Chairman Dean Chairman, SCUS

i '

SCUS 73-34b:- (When completing this form, for imstructions see Memorandum SCUS 73-34a.
Attach course outline).
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,bhem 455-3 Course Outline

Week

1,2

8,9

- 10-13

Approaches to synthesls of organic molecules, rationales,
logistics, analysis of alternate approaches.

Reduction reactions:
catalytic Ho '
hydride, hydroboration .
dissolving metal

Conditions, directive effects; selectivities.

Oxidation reactions: . S .
Utilization of chromium and manganese compounds
Utilization .of peracids, peroxides
Utilization of salts of Pb, Hg, Se

Conditions, directive effects, selectivities

Methods of activation of remote C-H bonds

Methods of formation of carbon-carbon bonds
Alkylation of active methylene compounds
Aldol condensation and related reactilons
Enamine condensations

Y1lid condensation with polar multiple bonds
Cycloaddition reactions

Organometallic reagents in synthesis

Grignard based reagents

Dialkyl lithium cuprates

Nickel-catalyzed condensations and cyclizations

Synthesis of sterol hormones,4ihsect pherémones, prosta-

‘glandins, and macrocyclic antibiotics.

Material in weeks 2-9 relates methods of modification of
organic molecules. The lecture material assumes knowledge
of basic organic reactions as taught in Chem 251-3 and
Chem 252-3., During this segment of the course the student
will be directed to complete problem syntheses which involve
selective transformations. As the student acquires a broad
background it is envisioned that the student will be in a
position to evaluate alternative routes of synthesis presen-
ted and discussed in the latter sessions (weeks 10-13§

Recommended Text

R.E. Ireland - Organic Synthesis, Prentice-Hall (1971)

‘Reference Text

H.O. House - Modern Syntheti¢ Reactions - Second Edition,
W.A. Benjamin, Inc., N.Y. (1971) p : :



SENATE COMMITTEE ON UNDERGRADUATE STUDIES
NEW COURSE PROPOSAL FORM

1. Calendsar Information | : Department: Chemlstry
‘ Abbreviation Code: Chem  Course Number: 458 Credit Hours: D Vector: --1=0

Title of Course: physical Organic Chemistry
Calendar Description of Course: :

This course teaches the principles involved in the determination of the
mechanisms of reaction of organic molecules.

Nature of Course ILecture

Prerequiéites (or special instructions):

Chem 261-3, Chem 357-3
what course (courses), if any, is being dropped from the calendar if this course is
approved: Chem 351-3% ‘

2. Scheduling
How frequently will the course be offered? Once per year

Semester in which the course will first be offered? Spring 1975

Which of your present faculty would be available to make the proposed offering
possible? g Kiehlmann, Y.L. Chow, A.C. Oehlschlager

3. Obiectives of the Course

‘ . The main objective of this course 1s to acquaint the student with the
‘ principles and methods involved 1in the deduction of mechanisms of
_organic reactions. Furthermore it is designed to acquaint the student
with the principles involved in utilising mechanistic data for predic-
tion of relative reactivities of organic molecules.

4. Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:

Faculty - none

Staff none

Library none

Audio Visual none

Space none

Equipment none
5. Approval

Date: 25 M "{'Hy

b

Departméht Chairman Dean Chairman, SCUS

SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a.
Attach course outline). '



Chem 458-3 Course Outline

Physical Organic Chemistry

Toplcs:

Structure and bonding, molecular-orbital and valence-hond theory,
resonance, aromaticity, hyperconjugation.

Acids and bases, Bronsted catalysis Law

Structure-reactivity relationships, inductlve resonance and steric
effects, Hammett and Taft equatlon.

Study of reaction mechanlsms: Non-kinetlc methods, kinetics,
transition-state theory, kinetic vs. thermodynamic control,
kinetlc 1isotope effects. ‘

Nucieophilic aliphatic substitution, neighbouring group effects,
allylic rearrangements, lon pairs, solvent effects.

Carbonium ion reactions and rearrangements to electron deficient
nitrogen and oxygen, migratory aptitude.

Ionic elimination and addition reactions.

Reactions of carbonyl compounds, enolization, carbanions.

Concerted reactions, analysis by frontier orbital methods.
Diels-Alder, concerted ionization-rearrangements,
thermally induced rearrangements.

Photochemical transformations.

Free-radical reactions, carbenes, oxidatlon-reduction.



q |

SCUS 73-34b:- (When completing this form, for instructions see Memorandum SCUS 73-34a.
Attach course outline).

5.

o SENATE COMMITIEE ON UNDERGRAUUATE STUDIES .

NEW COURSE PROPOSAL FORM - l

Calendar Information Department: Chemistry
Abbreviation Code: Chem. Course Number:__ 460 Credit Hours: 2  Vector: 2-1-0
Title of Course: Polymer Chemistry

Calendar Description of Course:

Solution properties of macromolecules. Kinetics of polymerization in
free radical, lonic and condensation systems. Stereochemistry of
polymers. ' '

Nature of Course Lecture Course

Prerequisites (or special instructions):

Chemistry 261

What course (courses), if any, is Being dropped from the calendar if this course is
approved: Nene :

. Scheduling

How frequently will the course be offered?;, Minimum once per-6 semesters
Semester in which the course will first be offered? 75-3

Which of your present faculty would be available to make the proposed offering
possible? B.L., Funt ' : , '

Objectives of the Course

This course will provide an introductien.to the chemistry of large mole-
cules and will compare the properties of macromolecular systems with those
based on small molecules. The chemistry of the textile, fiber, rubber and
plastics industries 1s based on the preparation and modification of poly-
meric systems. The course will furnish a basis for understanding the mole-

FHET.8F SR GSER R S0 JAPS RS EIANS A0 AA TR ond syntnetic polymers.

What additional resources will be required in the following areas:

Faculty None
Staff None

Library None
Audio Visual pone
Space ‘ Lecture Room

Equipment None

Approval
Date: LS AOT\L 181y

T

Department Chairman Dean T Chairman, SCUS




Chem 460 Course Outline

Polymer Chemistry

Scilence of Large Molecules

Baslc Concepts
History of Development

Polymer Solutlons

The rmodynamics of Solutilons
Conformation of Chalns
Phase Separations

Measurement of Molecular Welght and Size

Gel Permeation Chromatography
Colligative Propertles

Light Scattering

Ultra centrifuge

Polymerization

Step Reaction Polymerization

a) Classification of polymerization mechanlsms
b) Kinetics of Stepwlse Polymerizatlon

c) Statistics

Radical Polymerization

Steady State Kinetics

Absolute Reactlon Rates

Molecular Weight and Distrilibution
Emulslion Polymerization

Thermochemistry of ‘Chaln Polymerization
Chain Transfer

Equilibrium Polymerization

Cationic Polymerization-

a) Initiation

b) Kinetlcs

¢c) Effect of gegen lons
d) Energetics

Anlonic Polymerization
Polymerization without termination
Effects of reaction media

Chain Copolymerization
Composition, Block and graft copolymers, Donor-Acceptor alternating
copolymers

Polymerization in Heterogeneous Systems
Stereoregularity




NEW COURSE PROPOSAI, FORM

1. Calendar Information | _ ' Department: - Chemistry
Abbreviation Code: Chem. Course Number: 461 Credit Hours: 2 Vector: 2-1-0

‘/ Title of Course: Chemical Rate Processes

Calendar Description of Course: _ _
Mechanisms of photochemical proceses. . Excited states and hot molecules .
Atmospheric reactions. Free Radical reactions. ‘

Nature of Course lecture .
Prerequisites (6:’ ‘special instructions):
Chem 261 or permission of Department.

What course (courses), if any, is being dropped from the calendar if this course is
approved: . ' :

 None V%

2. Scheduling L _
How frequently will the course be offered? Minimum once per 6 semesters.
Semester in which the course will first be offered? Fall 1976

Which of your present faculty would be available to make ‘the proposed offering
‘possible? 7 N, Bell A.G. Sherwood : ~

3. Objectives of the Course o
Revision of Physical Chemistry offerings to offer a broader spectrum

- of optional topilcs in courses at the 400 level. Rate processes are
fundamental to an understanding of molecular dynamics with applications
to environmental, natural-anhd:.industrial processes. : .

4. Budgetary and Space Requirenient'sj (for information onily)

What additional resources will be required in the following areas:

Faculty.  Nil

staff .. Nil

Library Nil

Audio Visual Nil

Space Lecture Room

Equipment Nil

5. Approval . .
Date: 25 A]pn‘. 47

DL

Depai¥ment Chairman Dean ' Chairman, SCUS

‘CUS 73-34b:-~ (Whet_x.completingv this form, for instructions see Memorandum SCUS 73-34a.
Attach course outline). : - : :



Chem 461-2 Course Outline

Chemical Rate Processes .

- Photochemical excitation, methods used 1ncluding lasers.

—. The nature of the excited state, energv transfer, fluoroescence,
phosphorescence.

- Chemical reactions of excited states and hot molecules, of
simple and complex structure.

- Chemical reactions ‘in the atmosphere, natural and unnatural
sources.

- Free radicals, their production nature, and modes of reactions.
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SENATE COMMITTEE ON UNDERGRADUATE STUDIES
NEW COURSE PROPOSAL FORM

Calendar Information Department: Chemlstry

Abbreviation Code: Chem Course Number: 464 Credit Hours:) Vector: 5_1-p
Title of Course: Physical Chemlstry of Solutions |
Calendar Description of Course:

Thermodynamics and statistical mechanics of non ideal solutions. Modern
theories of electrolyte and non-electrolyte liquids, including water.
Solid solutions and phase dlagrams.

Nature of Course Lecture

Prerequisites (or special instructions):

Chem 362-3

wWhat course (courses), if any, is beihg dropped from the calendar if this course is
approved: 463-3 '

Scheduling g
How frequently will the course be offered? Minimum once per 6 semesters.

Semester in which the course will first be offered? Spring 1976
Which of your present faculty would be available to make the proposed offering
possible? J. Walkley ~ I.D. Gay '

Objectives of the Course

Similar to currently offered 463, however revision required due to'a
revision of 400 level physical offerings and core course contents.

Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:
Faculty Nil

Staff Nil

Library Nil

Audio Visual Nil

Space Lecture Room

Equipment Nil

Aggroval

Date: 18 &\,D/'IL [‘47({ | _ ‘ » . -

Thdu

Departmént Chairman - Dean Chairﬁmn, SCUS

SCUS 73-34b:- (When completing this form, for imstructions see Memorandum SCUS 73-34a.
Attach course outline).



Chem 464-2 A Course Outline

Physical Chemistry of Solutibns

Thermodynamics of non-ideal solutions -~ activity and
fugaclty (standard states); thelr measurement. Experimental
measurements on solutions - enthalpy, vapour pressure,
miscible and immiscible systems, dilute systems (solubllity
behaviour, etc).

Statistical mechanilcs
a) appropriate ways of treating the partition function
for pure liquids - virial expansion, cell theory and
and thelr limltations; :
p) Aprroximate theories of solutions ~ Hildebrand, Guggenheim,
Regular Solution Theory

The geﬁeralized van der Waals theory - and its application

to real systems (with some discussion of the radial
distribution function approach).

A look at water and 1ts solutions with other liquids,
gases and solids; a comparison with non-polar mixtures
and inferences therefrom.

Ionic solutions - observed experimental behaviour,
salting in, salting out, etec.

The Debye-Huckel theory, etc.

Types of solld solutions (including alloys, clathrates)
and phase dlagrams,.



SENATE COMMITTEE ON UNDERGRADUATE STUDIES
NEW COURSE PROPOSAL FORM

O, 1. Calendar Information ' ~ Department:__Chemistry

N’

e————

Abbreviation Code: Chem Course Number: 469 Credit Hours: 2 Veccor:g;q._g

Title of Course: Special Topics in Physical Chemistry -

Calendar Description of Course: ’ _ .
Aspects of Physical Chemistry(topics will be determined at the

time of offering)

Nature of Course Lecture

Prerequisites (or special instructions):

Permission of Department.

What course (courses), if any, is being dropped from the calendar if this course is
approved: None :

2. Scheduling -
How frequently will the course be offered? As demand may require.
Semester in which the course will first be offered? -
Which of your pteaent.faculty would be available to make the proposed offering
possible? Depends on specific interest. ‘

3. Objectives of the Course

To provide .in depth treatment for areas of Physical Chemistry, which

are not presently covered, e.g. transport properties. Will

i?able the Dept to utilize the expertise of visitors from time to
me. ‘

4. Budgetary and Space Reguirements (for information only)

What additional resources will be required in the following areas:
Faculty Nil

Staff Nil

Library Nil

Audio Visual Nil

Space Lecture Room

Equipment Nil

5. Aggroval

pcer 28 ot 147y

Department Chairman Dean Chairman, SCUS

SCUS 73-34b:~ (When completing this form, for instructions see Memorandum SCUS 73-34a.
Attach course outline). '



 REVISED June 20, 1574 .

SENATE COMMITTEE ON UNDERGRADUATE STUDIES
NEW COURSE PROPOSAL FORM

1. Calendar Information | Department : Chemistry

\’

Abbreviation Code: Chem Course Number: 472 Credit Hours:__3  Vector: 3-1-0

Title of Course: Special Topics in Theoretical Chemistry

Calendar Description of Course:
Aspects of Theoretical Chemistry (topics will be determined at the
time of offering). Possible toplecs from among - molecular orbital
theory of conjugated systems, Huckel Theory, orbital symmetry and
group theory. Advanced applications of quantum mechanics to chemical
rob lel.n%. ' ox

Nature of Course

Lecture -

Prerequisites (or special instructions):

Chem 361

What course (courses), if any, is being drdpped from the calendar if this course is
approved: '

Chem 471 o
2. Scheduling _

How frequently will the course be offered? once per year
Semester in which the course will first be offered? Spring 1975

Which of your present faculty would be availabie to make the proposed offering
possible? G. Malli, M.L. Benston

@

3. Objectives of the Course

To provide an advanced offering in applied or pure aspects of
theoretical chemistry, according to student demand.

4, Budgetary and Space Requirements (for information only)

What additional resources will be required in the following areas:

Faculty Ni1l
Staff Nil
Library Nil

Audio Visual Nil
Space vLepture'Room
Equipment  Nil

5. Approval
" pate: 20th June 1974

Depaj@ment/ghilrman - Dean ‘ Chairman, SCUS

SCUS 73-34b:~ (When completing this form, for instructions see Memoranduﬁ SCUS 73-34a.
Attach course outline).
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APPENDIX C

REVISED CHEMISTRY CORE PROGRAM

104-3
105-3

115-2
117-2

232-3

251-3
252-3
256-2
261-3
332-3
336-2
341-3
356-2
357-3
361-3
362-3
366-2
367-2

General ChemiStry I

~ General Chemistry II

General Chemistry Laboratory
Quantitative Chemistry Laboratory
The Chemistry of Nontransltion Elements

Organic Chemistry.I

Organic Chemistry II

Organic Chemistry Laboratory 1

Physical Chemistry‘I

The Chemlstry of Transition Elements

Inorganic Chemistry Laboratory I

Radlochemistry . '

Organic Chemistry Laboratory II _
Chemical and Instrumental Methods of Identification of
Physical Chemistry II . Organic Compounds
Physical Chemistry III

Physical Chemistry Laboratory I

Physical Chemistry Laboratory II

REVISED CHEMISTRY ELECTIVES

400 Level Chemistry Courses

416-3
421-3
422-3
4o6-2
427-2
432-3
437-2
Lh2-3
4u6-2
453-3
455-3

Modern Methods of Analytical Chemistry
Descriptive Biochemistry

Physilcal Biochemistry

Biochemistry. Laboratory I

Biochemistry Laboratory II

Inorganic Chemistry III

Inorganic Chemistry II

Nuclear Chemistry

Nuclear Chemistry & Radiochemistry Laboratory .
Stereochemistry |

Organic Synthesis

Cont'd.,..2/



-2 -

458-3 Physical Organlic Chemistry

U60-2 Polymer Chemistry

Che1-2 Chemical Rate Processes
462-3 Molecular Spectroéscopy
§6L-2- Physical Chemistry of Solutions
469-2 Special Topcis in Physical Chemistry
472-3 Specilal Topics in Theoretical Chemistry
481-5 Undergvaduate.Research,

482-3 Directed Study in Advanced Topics

Note: This revised Chemistry Core Prbgram reflects the deletion
.of CHEM 351-3 and the addition of CHEM 357-3.
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