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About the Faculty of Science1

The Faculty of Science aims to be a leader in �nding solutions critical to economic and human development, including key questions in the environmental
sciences, new materials, and new technologies.

To help us achieve these goals, the Faculty has recruited the best scienti�c minds of this generation and is committed to ensuring that our undergraduate and
graduate students receive an education that prepares them for a lifetime of accomplishment. Not only will these new recruits perform key research work,

http://www.mcgill.ca/applying


The Concurrent B.Sc. and B.Ed. program is designed to provide you with the opportunity to obtain both a B.Sc. and a B.Ed. after a minimum of 135 credits
of study. For more information, see  section 14.34: Science or Mathematics for Teachers and the Faculty of Education.

In addition to the Major Program in Software Engineering offered in the Faculty of Science, there is also a Bachelor of Software Engineering program offered
jointly with the Faculty of Engineering (refer to Faculty of Engineering > Department of Electrical and Computer Engineering).

Finally, the Faculties of Arts and Science jointly offer the Bachelor of Arts and Science (B.A. & Sc.), which is described under Bachelor of Arts & Science.

Revisions � F aculty of Science4

section 7.5.2: Courses Outside the Faculties of Arts and Science



About the Faculty of Science (Undergraduate)5

� McGill� s second-largest faculty: 14 schools and departments, including the Redpath Museum, Canada�s oldest museum of natural history focusing on
teaching, research and outreach; 20 research centres and institutes.

� Students: 3,908 undergraduate, 862 graduate, and 111 postdoctoral researchers, for a total of 4,881 students.

� Average entering grade is 89%, highest at McGill.

� 265 faculty members including tenured and tenure-track professors.

� Has produced seven Nobel laureates: �ve were Faculty of Science graduates, while two winners were Science faculty members.

� Research budget of approximately $40 million, including $18 million from the Natural Sciences and Engineering Research Council of Canada, $5 million
from Quebec and increasing annually. Approximately $150,000 generated annually per professor. Average of four papers per year.

� Faculty renewal: aided by a pool of innovative government initiatives such as the Canada Foundation for Innov

http://www.mcgill.ca/science
http://www.mcgill.ca/science/sousa


Dir ector of Advising ServicesNicole Allard; B.A.(W. Ont.), M.A.(Guelph), M.Ed.(McG.)

Associate Dean (Research and Graduate Education)Peter Grütter; Ph.D.(Basel) (James McGill Professor)

Chief Academic AdviserPete Barry; B.Sc.(C'dia), M.Sc.(McG.)

Assistant to the DeanJosie D'Amico

Science Office for Undergraduate Student Advising (SOUSA)5.3

The Science Of�ce for Undergraduate Student Advising (SOUSA) provides ongoing advice and guidance on academic issues related to programs, degree
requirements, registration, course change, withdrawal, deferred exams, supplemental exams, academic standing, inter- and intra-faculty transfer, year or
term away, transfer credits, second programs, second degrees, and graduation.

Every student in the B.Sc. degree is assigned an adviser in SOUSA. The adviser�s name appears near the top of your Advising Transcript on Minerva. You
can contact your adviser directly, or if you do not yet have a SOUSA adviser, at .

SOUSA advisers provide assistance with degree planning and are a valuable referral source. They are a good place to start if you are not sure where to address
your question. They also offer help managing academic situations during periods of personal, �nancial or medical problems, by working with you to identify
various possibilities and strategies for making informed decisions.

Special requests can be made, in writing, to the Director of Advising Services.

The Committee on Student Standing (CSS) will consider appeals of the Director of Advising Services� decisions. For information about CSS, see the Director
of Advising Services� assistant.

Faculty Admission Requirements6

For information about admission requirements for the B.Sc., please refer to the Undergraduate Admissions Guide, found at www.mcgill.ca/applying.

For information about inter-faculty transfers, refer to University Regulations and Information > Inter-Faculty Transfer as well as the relevant information
posted on the SOUSA website at www.mcgill.ca/science/sousa.

Faculty Degree Requirements7

Each student in the Faculty of Science must be aware of the Faculty Regulations as stated in this publication and on the McGill, Science, and SOUSA
websites.

While departmental and faculty advisers and staff are always available to give advice and guidance, the ultimate responsibility for completeness and correctness
of course selection and registration, for compliance with, and completion of, program and degree requirements, and for the observance of regulations and
deadlines, rests with you. It is your responsibility to seek guidance from the Science Of�ce for Undergraduate Student Advising (SOUSA) if in any doubt;
misunderstanding or misapprehension will not be accepted as cause for dispensation from any regulation, deadline, program or degree requirement.

To be eligible for a B.Sc. degree, you must ful�l all Faculty and program requirements as indicated below:

Faculty and program requirements

section 7.1: Minimum Credit Requirementedit R167.755rh1 eligible f 51por misappreh734.eFw:
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Advanced Standing7.1.1

Adv

http://www.mcgill.ca/student-records/transfercredits
http://www.mcgill.ca/student-records/transfercredits/cegep
http://www.mcgill.ca/science/sousa
http://www.mcgill.ca/science/prospective/programs


Liberal, Major, and Honours Programs7.4.1

As a Science student, if you need 96 or fewer credits to complete your degree requirements, you are required to select your courses in each term with a view
to timely completion of your degree and program requirements. You must register in one of the folloLgrams

mailto:dik.harris@mcgill.ca
http://www.mcgill.ca/science/internships-field/internships


McGill School of Environment7.4.6

The Faculty of Science is one of the four faculties in partnership with the McGill School of Environment. For more information, see the McGill School of
Environment section.

Course Requirements7.5

All required and complementary courses used to ful�l program requirements, including the basic science requirements, must be completed with a grade of
C or better. If you fail to obtain a satisfactory grade in a required course, you must either pass the supplemental examination in the course or do additional
work for a supplemental grade, if these options are available, or repeat the course. Course substitution will be allowed only in special cases; you should
consult your academic adviser.

Normally

http://www.mcgill.ca/student-records/transfercredits


� For a list of courses considered to be �in the Faculty of Science�, or �in the Faculty of Arts�, please consult the .pdf version of the Undergraduate
Calendar, (www.mcgill.ca/study/2010-2011/sites/mcgill.ca.study.2010-2011/�les/undergraduate_201011.pdf). Go to �courses� and look under Faculty
of Science or Faculty of Arts.

� Courses in other faculties that are considered as taught by Science (e.g., BIOT, EXMD, and PHAR) are so designated under the Faculty of Science
section of this publication.

� Courses in Music are considered as outside the Faculties of Arts and of Science, except MUAR courses, which are considered as Arts courses.

� All courses listed in the Religious Studies section (RELG) are considered as courses in Arts and Science except for courses restricted to B.Th. or S.T.M.
students and courses that require permission of the Chair of the B.Th. Committee.

� Courses in other faculties can be taken as elective courses or as part of a program as speci�ed in this publication.

� You may take only 6 credits per year, up to 18 credits in all, of courses outside the Faculties of Arts and of Science.

� You must have the necessary prerequisites and permission of the instructor for such courses.

� Credit for computer and statistics courses offered by faculties other than Arts and Science requires the permission of the Director of Advising Services
and will be granted only under exceptional circumstances.

� If you use Minerva to register for a course, and it exceeds the speci�ed limitations or it's not approved, the course will be �agged for no credit after the
course change period.

� Credit will not be given for any �how to� courses offered by other faculties that are intended to provide you with only practical or professional training
in speci�c applied areas. Examples include courses that teach the use of certain computer packages (databases, spreadsheets, etc.) or computer languages
(SQL, COBOL, FORTRAN, etc.), machine shop or electronic shop courses, technical drawing courses, and professional practice courses.

� As a student in the McGill School of Environment, you may exceed the 18-credit limit for courses outside the Faculties of Arts and of Science, provided
that all such courses are necessary to complete your program of study.

� As a student in the Major in Software Engineering, you may take as many courses outside the Faculties of Arts and of Science as are necessary to
complete your program of study. You may also take up to 18 credits of approved courses outside the Faculties of Arts and Science beyond the requirements
of your major.

� As a student in the B.Sc. Liberal Program taking a Major Concentration in Music, you may exceed the 18-credit limit for courses outside the Faculties
of Arts and of Science, provided that all such courses are necessary to complete your program of study, up to a maximum of 36 Music credits.

� If you registered in the Minor in Management before September 2007, you may take 21 credits of courses outside the Faculties of Arts and of Science.

� The 18-credit limit applies to students taking the Minor in Nutrition; equivalent courses in Science should be taken instead of courses in the Faculty of
Agricultural and Environmental Sciences.

Revision, Fall 2010. End of revision.

Correspondence, Distance Education or Web-based Courses7.5.3

As a Science student, you may obtain transfer credit for correspondence, distance education or web-based courses if you receive prior approval from the
appropriate McGill department for the course content and prior approval from the Director of Advising Services, Science, for the method of delivery and
evaluation. Courses taught through distance education from institutions other than McGill will only be considered for transfer credits under the following
conditions:

� The course is given by a government-accredited degree-granting institution acceptable to McGill.

� The course counts for credit towards degrees granted at the institution giving the course.

� The combined total of regular course credits and distance education course credits do not exceed the permitted maximum number of credits per term
according to Faculty regulations.

� Courses taught through distance education may not be used to complete program requirements, except on an individual basis when serious, documented
circumstances warrant it.

Courses in English as a Second Language (ESL)7.5.4

ESL courses are open to Science students under the regulations speci�ed by the English and French Language Centre; see Faculty of Arts > English as a
Second Langauge (ESLN).

Registration for First-Year Seminars7.5.5

Registration for First-Year Seminars is limited to students in their �rst year of study at McGill, i.e., newly admitted students in U0 or U1. These courses are
designed to provide a closer interaction with professors and better working relations with peers than is available in large introductory courses. These seminars
endeavour to teach the latest scholarly developments and expose participants to advanced research methods. Registration is on a �rst-come, �rst-served
basis. 

http://www.mcgill.ca/study/2010-2011/sites/mcgill.ca.study.2010-2011/files/undergraduate_201011.pdf







� Physics,  section 14.29.8: Bachelor of Science (B.Sc.) - Liberal Program - Core Science Component Physics (48 credits)

� Software Engineering,  section 14.9.10: Bachelor of Science (B.Sc.) - Liberal Program - Core Science Component Software Engineering (49 credits)

� Statistics,  section 14.21.8: Bachelor of Science (B.Sc.) - Liberal Program - Core Science Component Statistics (45 credits)

Major Programs11.1.4.2

� Atmospheric Science,  section 14.3.6: Bachelor of Science (B.Sc.) - Major Atmospheric Science (61 credits)

� Atmospheric Science (Atmospheric Chemistry option),  section 14.3.7: Bachelor of Science (B.Sc.) - Major Atmospheric Science - Atmospheric Chemistry
(61 credits)

� Chemistry,  section 14.7.10: Bachelor of Science (B.Sc.) - Major Chemistry (59 credits)

� Chemistry (Bio-organic option),  section 14.7.12: Bachelor of Science (B.Sc.) - Major Chemistry - Bio-organic (63 credits)

� Chemistry (Atmosphere and Environment option),  section 14.7.11: Bachelor of Science (B.Sc.) - Major Chemistry - Atmosphere and Environment (63
credits)

� Chemistry (Materials option),  section 14.7.13: Bachelor of Science (B.Sc.) - Major Chemistry - Materials (62 credits)

� Computer Science,  section 14.9.11: Bachelor of Science (B.Sc.) - Major Computer Science (63 credits)

� Computer Science (Computer Games option),  section 14.9.13: Bachelor of Science (B.Sc.) - Major Computer Science - Computer Games (67 credits)

� Earth and Planetary Sciences,  section 14.10.7: Bachelor of Science (B.Sc.) - Major Earth and Planetary Sciences (66 credits)

� Earth System Science,  section 14.11.3: Bachelor of Science (B.Sc.) - Major Earth System Science (57 credits)

� Environment (Atmospheric Environment and Air Quality domain) - see McGill School of Environment > Bachelor of Science (B.Sc.) - Major Environment
- Atmospheric Environment and Air Quality (60 crt



Honours Programs11.1.4.4

� Applied Mathematics,  section 14.21.13: Bachelor of Science (B.Sc.) - Honours Applied Mathematics (60 credits)

� Atmospheric Science,  section 14.3.9: Bachelor of Science (B.Sc.) - Honours Atmospheric Science (70 credits)

� Atmospheric Science (Atmospheric Chemistry option),  section 14.3.10: Bachelor of Science (B.Sc.) - Honours Atmospheric Science - Atmospheric
Chemistry (70 credits)

� Chemistry,  section 14.7.14: Bachelor of Science (B.Sc.) - Honours Chemistry (71 credits)

� Chemistry (Bio-organic option),  section 14.7.15: Bachelor of Science (B.Sc.) - Honours Chemistry - Bio-organic (75 credits)

� Chemistry (Atmosphere and Environment option),  section 14.7.16: Bachelor of Science (B.Sc.) - Honours Chemistry - Atmosphere and Environment
(75 credits)

� Chemistry (Materials),  section 14.7.17: Bachelor of Science (B.Sc.) - Honours Chemistry - Materials (74 credits)

� Computer Science,  section 14.9.15: Bachelor of Science (B.Sc.) - Honours Computer Science (75 credits)

� Earth Sciences,  section 14.10.8: Bachelor of Science (B.Sc.) - Honours Earth Sciences (75 credits)

� Environment, : Bachelor of Science (B.Sc.) - Honours Environment (72 credits)

� Planetary Sciences,  section 14.10.9: Bachelor of Science (B.Sc.) - Honours Planetary Sciences (81 credits)

� Geography,  section 14.16.9: Bac





Major Concentration in Physics with a Minor in Chemistry for Teachers � see Science or Mathematics for Teachers,  section 14.34.12: Concurrent
Bachelor of Science (B.Sc.) and Bachelor of Education (B.Ed.) - Major Concentration Physics with Minor Chemistry for Teachers (135 credits)

Bachelor of Arts and Science11.4

Please see the Bachelor of Arts and Science section of this publication for details.

Internship Programs - Industrial Practicum (IP) and Internship Year in Science (IYS)11.5

The Faculty of Science offers an internship program which features the Industrial Practicum (4 months) and the Internship Year in Science (8, 12, 16 months).
Participating in an internship of

http://www.mcgill.ca/science/internships-field/internships


Latin-American Studies, : Bachelor of Arts (B.A.) - Major Concentration Latin American Studies (36 credits)

Linguistics, : Bachelor of Arts (B.A.) - Major Concentration Linguistics (36 credits)

Middle East Studies, : Bachelor of Arts (B.A.) - Major Concentration Middle East Studies (36 credits)

Music (available to students in B.Sc. Liberal only), : Bachelor of Arts (B.A.) - Major Concentration Music (36 credits)

North American Studies, : Bachelor of Arts (B.A.) - Major Concentration North American Studies (36 credits)

Philosophy, : Bachelor of Arts (B.A.) - Major Concentration Philosophy (36 credits)

Philosophy and W





Undergraduate Research Opportunities12

Because McGill is a research-intensive university, research informs the curriculum. There are many opportunities for talented students to take part in research
during their undergraduate studies, whether at McGill, in af�liated hospitals, at other universities, or in the �eld. Many of these are organized through formal
courses or programs organized by the Faculty of Science or its departments For more information, see the following:

� : Research Project Courses

� section 12.1.1: "396" Undergraduate Research Project Courses

� section 12.2.1: NSERC Undergraduate Student Research Awards

� section 12.2.2: Related program: NSERC Industrial Undergraduate Student Research Awards

� section 12.2.4: Related program: FRSQ Undergraduate Student Research Awards

� section 12.3: Undergraduate Research Conference

� section 12.4: Other opportunities

� University Regulations and Information > Graduation Honours: Faculty of Science Dean's Multidisciplinary Undergraduate Research List

The Of�ce f or Undergraduate Research in Science (OURS) coordinates several of the aforementioned programs, and can help students �nd out about
other opportunities. Visit the OURS website at www.mcgill.ca/science/ours to �nd out more.

Because internships and �eld study programs may include a research component, please also see:

� section 13.1: Industrial Practicum (IP) and Internship Year in Science (IYS)

� section 13.2: Field study and study abroad

Department Research Projects12.1

Departments offer a variety of research-based courses which allow you to perform research under the supervision of a McGill researcher for academic credit.
Depending on the unit, courses featuring undergraduate research may bear names such as: majors project, honours project, advanced lab, independent research,
technical project, independent study, or research project and seminar. For more information, see the research course list online at
www.mcgill.ca/science/ours/researchcourses or browse the course listings at www.mcgill.ca/students/courses/calendars/keyword.

"396" Undergraduate Research Project Courses12.1.1

"396" undergraduate research project courses are offered by most departments and schools - ANAT 396, ATOC 396, BIOC 396, BIOL 396, etc. - plus COGS
396 and NSCI 396.They are elective courses, which can be taken outside your own department, and can be taken after one term of undergraduate studies.
There is also a BASC 396 course for B.A. & Sc. students.

Students can consult a list of past projects and currently available projects on the Science website at www.mcgill.ca/science/ours/396, or they can devise a
new project in consultation with a McGill professor and submit the required paperwork online.

Undergraduate Student Research Awards12.2

There are several award programs that fund undergraduate student research projects at McGill (and sometimes off-campus), usually in the summer. Please
see the following:

� section 12.2.1: NSERC Undergraduate Student Research Awards

� section 12.2.2: Related program: NSERC Industrial Undergraduate Student Research Awards

� section 12.2.3: SURA: Science Undergraduate Research Awards

� section 12.2.4: Related program: FRSQ Undergraduate Student Research Awards

Please also consult the Of�ce for Undergraduate Research in Science website at www.mcgill.ca/science/ours for any new programs that may have been
added.

NSERC Undergraduate Student Research Awards12.2.1

The Natural Sciences and Engineering Research Council of Canada Undergraduate Student Research Awards (NSERC USRA) in Universities program: this
award supports 16 consecutive weeks of paid full-time research under the supervision of a professor who holds an NSERC grant. It is an excellent way to

2010-2011, Faculty of Science, including School of Computer Science, McGill University (Published January
17, 2011)
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prepare for graduate studies or a future career in science. This program is offered at other universities across Canada, and a travel allowance from NSERC
is available.

To apply, students must �rst identify a proposed supervisor who holds an NSERC grant. Students should apply at the university where they wish to hold the
award. Applicants must be Canadian citizens or permanent residents of Canada. See www.mcgill.ca/science/ours/nserc for more information.

To �nd out about other similar programs, please see the following:  section 12.2.2: Related program: NSERC Industrial Undergraduate Student Research
Awards,  section 12.2.4: Related program: FRSQ Undergraduate Student Research Awardsand also

http://www.mcgill.ca/science/ours/nserc
http://www.mcgill.ca/science/ours
http://www.nserc.ca
http://www.mcgill.ca/science/ours/sura/
http://www.mcgill.ca/gps/students/fellowships/applying/frsq-usra/
http://www.mcgill.ca/science/ours/urc
http://www.mcgill.ca/science/ours
http://www.mcgill.ca/science/ours/how
http://www.mcgill.ca/science/ours/opportunities


at McGill. Whether you decide to participate in a �eld study semester or apply classroom theory to practice, the Science Internships & Field Studies Of�ce
will of fer you assistance in your decision.

Industrial Practicum (IP) and Internship Year in Science (IYS)13.1

These programs are open to all Science undergraduate students. An internship is a career-related, professionally supervised, paid work term and done during
your undergraduate degree in a �eld related to your studies. Internships may have a basis in research. To be eligible to apply:

� You must be a full time undergraduate student in Science before and after the IP or the IYS is completed.

� You must have completed at least 27 credits and should have at least 12 credits remaining in your degree program.

� Your CGPA must be 2.7 or higher.

� International students are eligible to apply to all IYS positions (unless otherwise indicated in the job posting) and to summer IPs (provided the student
has an off-campus work permit).

For more information on IP and IYS, please see  section 7.4.5: Internship Year in Science (IYS) and www.mcgill.ca/science/internships-�eld/internships.

Field study and study abroad13.2

McGill's Field Study Semester programs (in Africa, Barbados, and Panama) are research-based, as are many shorter �eld courses offered by the Departments
of Biology, Earth & Planetary Sciences, and Geography. See Field Studies and Study Abroad and www.mcgill.ca/science/internships-�eld/�eld for more
information about these programs and courses.

Academic Programs (Faculty of Science)14

What is a Major Program?

A major is a versatile, comprehensive primary area of study. Most major programs require about two-thirds of your total credits. With the remaining credits,
you can choose electives, or you may want to use those additional credits to take a minor which can be chosen from a wide variety of areas both within and
outside of Science.

What is an Honours Program?

Honours programs typically involve an even higher degree of specialization than majors, include supervised research, and require students to maintain a
high academic standard. An honours program provides solid preparation for graduate school. With an honours program, you will have fewer elective credits.

What is a B.Sc. Liberal Program?

This is a �exible and modular program. You combine a core science component (CSC) in a Science discipline with a breadth component which may be a
minor from a wide variety of areas, a major concentration from the Faculty of Arts, or a second CSC from Science. Consider the Liberal program if you do
not want to overly specialize - plus, you will still have room left over for elective courses.

What about Joint Programs?

The Faculty of Science also has quite a few Joint Programs. These programs combine two different disciplines, which allow you to gain expertise in two
�elds.

What about Interdisciplinary Pr ograms?

There are many ways to create interdisciplinary programs in the Faculty of Science. You can add a Minor to a Major or Honours program, you can take a
Liberal Program which contains both a core science component and a breadth component, or you can select an explicit interdisciplinary major. The Faculty
of Science offers three such interdisciplinary programs: Earth System Science, Environment, and Neuroscience.

http://www.mcgill.ca/science/internships-field/internships
http://www.mcgill.ca/science/internships-field/field
http://www.mcgill.ca/science/sousa
http://www.mcgill.ca/student-records/transfercredits




Second calculus course, one of:

Calculus 2(4)MATH 141

Calculus B(4)MATH 151

First physics course, one of:

Introductory Physics - Mechanics(4)PHYS 101

Mechanics and Waves(4)PHYS 131

Second physics course, one of:

Introductory Physics - Electromagnetism(4)PHYS 102

Electromagnetism and Optics(4)PHYS 142

Electives

Students wishing to take elective courses may choose them from introductory courses offered by departments in the Faculties of Science or of Arts. A list
of recommended courses is found at http://www.mcgill.ca/science/sousa/bsc/freshman/approved. Certain courses offered by other faculties may also be
taken, but some restrictions apply. Consult the SOUSA website at http://www.mcgill.ca/science/sousa/bsc/course/outside for more information about taking
courses from other faculties.

Anatomy and Cell Biology (ANAT)14.2

Location14.2.1

Strathcona Anatomy and Dentistry Building
3640 University Street, Room 1/60
Montreal, Quebec H3A 2B2

Telephone: 514-398-6335
Website: www.mcgill.ca/anatomy

About Anatomy and Cell Biology14.2.2

The Department of Anatomy and Cell Biology offers courses that deal with cell biology, histology, embryology, neuroanatomy, and gross anatomy. The
Honours Program is designed as the �rst phase in the training of career cell and molecular biologists. The Major and Liberal programs offer decreasing levels
of specialization in Anatomy and Cell Biology but with a broader base in other biological sciences. These programs also form a sound background for
graduate studies in Anatomy and Cell Biology, or for further professional training. Students should choose their major based on their interest and also consider
the Interdisciplinary Minor in Life Sciences. A B.Sc. in Anatomy and Cell Biology provides an excellent preparation for technical and administrative positions
in laboratories of universities, research institutions, hospitals, pharmaceutical and biotechnological industries.

The Department is equipped to perform protein puri�cation, recombinant DNA technology, micro-injection of molecules into single cells, cytochemical,
immunocytochemical and �uorescent analysis and electron microscopy, proteomics and genomics. The Department has a well-equipped centre for electron
microscopy as well as a centre for confocal and immuno�uorescence. The new cryo-electron microscope facility in the department is unique and represents
a cutting edge technology to apply fundamental discoveries to therapeutic applications.

Inquiries about programs should be directed to the Department of Anatomy and Cell Biology.

Anatomy and Cell Biology (ANAT) Faculty14.2.3

Acting Chair

Nathalie Lamarche-Vane (Acting Chair)

2010-2011, Faculty of Science, including School of Computer Science, McGill University (Published January
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Associate Members

Colin Chalk (Neurology & Neurosurgery)

Jean-François Cloutier (Neurology & Neurosurgery)

Claudio Cuello (Pharmacology & Therapeutics)

Giovanni DiBattista (Medicine)

Alyson Fournier (Neurology & Neurosurgery)

Janet Henderson (Medicine)

Svetlana Komarova (Dentistry)

Andrea Leblanc (Neurology & Neurosurgery)

Peter Metrakos (Department of Surgery)

T. Nillson (Medicine)

Edward S. Ruthazer (Neurology & Neurosurgery)

M. Sacher (Biology)

Philippe Seguela (Neurology & Neurosurgery)

Peter Siegel (Medicine & Biochemistry)

David Y. Thomas (Biochemistry)

Jackie Vogel (Biology)

Xiang-Jiao Yang (Medicine)

Adjunct Pr ofessors

Michel Cayouette; Ph.D.(Laval)

F. Charron; B.Sc.(Montr.), Ph.D.(McG.)

E. Chevet; Ph.D.(Paris)
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Required Courses (32 credits)

* Students who have taken the equivalent of CHEM 212 and/or MATH 203 in CEGEP (as de�ned at http://www.mcgill.ca/students/courses/plan/transfer/)
are exempt and must replace these credits with elective course credits to satisfy the total credit requirement for their degree.

Molecular Mechanisms of Cell Function(3)



Human Disease(3)PATH 300

Drug Action(3)PHAR 300

Drugs and Disease(3)PHAR 301

Bachelor of Science (B.Sc.) - Major Anatomy and Cell Biology (67 credits)14.2.5

Required Courses (43 credits)

Note: ANAT 261 must be taken in U1.

* Students who have taken the equiv



Neuroendocrinology(3)ANAT 322

Cellular Traf�cking(3)ANAT 365

Basis of Embryology(3)ANAT 381

Development, Disease and Regeneration(3)ANAT 416

Honours Research Project(9)ANAT 432

Membranes and Cellular Signaling(3)ANAT 458

Cell and Molecular Biology of Aging(3)ANAT 541

Metabolic Biochemistry(3)BIOC 311

Biochemistry of Macromolecules(3)BIOC 312

Protein Structure and Function(3)BIOC 450

Nucleic Acids(3)BIOC 454

Neurochemistry(3)BIOC 455

Membranes and Cellular Signaling(3)BIOC 458

Immunochemistry(3)BIOC 503

Molecular Biology of the Gene(3)BIOL 300

Cell and Molecular Laboratory(4)BIOL 301

Developmental Biology(3)BIOL 303

Neural Basis of Behaviour(3)BIOL 306

Eukaryotic Cell Biology(3)BIOL 313

Molecular Biology of Oncogenes(3)BIOL 314

Human Genetics Applied(3)BIOL 370

Laboratory in Neurobiology(3)BIOL 389

Independent Research Project 3(6)BIOL 468

Neurobiology Learning and Memory(3)BIOL 514

Advanced Topics in Cell Biology(3)BIOL 518

Gene Activity in Development(3)BIOL 520

Topics in Molecular Biology(3)BIOL 524

Advances in Neuroethology(3)BIOL 530

Developmental Neurobiology Seminar(3)BIOL 532

Genetic Basis of Life Span(3)BIOL 544

Molecular Biology: Cell Cycle(3)BIOL 551

Molecular Evolution(3)BIOL 572

Human Biochemical Genetics(3)BIOL 575

Advances in Molecular/Cellular Neurobiology(3)BIOL 588

Selected Topics in Biotechnology(3)BIOT 505

Physiology and Biochemistry Endocrine Systems(3)EXMD 401

Advanced Endocrinology 01(3)EXMD 502

Advanced Endocrinology 02(3)EXMD 503

Biology of Cancer(3)EXMD 504

Advanced Applied Cardiovascular Physiology(3)EXMD 506

Advanced Applied Respiratory Physiology(3)EXMD 507

Advanced Topics in Respiration(3)EXMD 508

Gastrointestinal Physiology and Pathology(3)EXMD 509

41McGill University, Faculty of Science, including School of Computer Science, 2010-2011 (Published January
17, 2011)
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Bioanalytical Separation Methods(3)EXMD 510

Recent Progress in AIDS Research(3)EXMD 512D1

Recent Progress in AIDS Research(3)EXMD 512D2

Immunology(3)MIMM 314

Microbial Physiology(3)MIMM 323

Fundamental Virology(3)MIMM 324

Laboratory in Microbiology and Immunology(3)MIMM 386D1

Laboratory in Microbiology and Immunology(3)MIMM 386D2

Applied Microbiology and Immunology(3)MIMM 387

P 0  0 sitgy

 0 )



Note: ANAT 261 must be taken in U1.



Cell and Molecular Biology of Aging(3)ANAT 541

Metabolic Biochemistry(3)BIOC 311

Biochemistry of Macromolecules(3)BIOC 312

Protein Structure and Function(3)BIOC 450

Nucleic Acids(3)BIOC 454

Neurochemistry(3)BIOC 455

Membranes and Cellular Signaling(3)BIOC 458

Immunochemistry(3)BIOC 503

Molecular Biology of the Gene(3)BIOL 300

Cell and Molecular Laboratory(4)





About Atmospheric and Oceanic Sciences14.3.2

The Department of Atmospheric and Oceanic Sciences offers, at the undergraduate level, a broad range of courses and degree programs in atmospheric
science. At the postgraduate level, programs of study are offered in physical oceanography, air-sea interaction, and climate research as well as in different
branches of atmospheric science. The study of atmospheric science is based largely on physics and applied mathematics. All required courses except those
at the introductory level generally have prerequisites or corequisites in physics, mathematics, and atmospheric science. One of the goals of the discipline is
to develop the understanding necessary to improve our ability to predict the weather, but atmospheric science is more than weather forecasting.

Another important area of study focuses on the possible changes in global climate caused by the changing chemical composition of the atmosphere. The
approach is always quantitative. Like other parts of physics, atmospheric science attempts to create theoretical models of its complex processes, as a means
of analyzing the motion and composition of the air, its thermodynamic behaviour



Assistant Professors

Seok-Woo Son; B.Sc., M.Sc.(Seoul National), Ph.D.(Penn.)

Bruno Tremblay; B.Sc.(McG.), M.Sc.(Carl.), Ph.D.(McG.)

Adjunct Pr ofessors

Pierre Gauthier; Ph.D.(McG.)

Charles A. Lin; B.Sc.(Br. Col.), Ph.D.(MIT)

Hai Lin; Ph.D.(McG.)



Ordinary Differential Equations(3)MATH 315

Dynamics of Simple Systems(3)PHYS 230

Heat and Waves(3)PHYS 232

Complementary Courses (9 credits)

* Students may take either ATOC 419 or CHEM 419

Advances in Chemistry of Atmosphere(3)ATOC 419*

Paleoclimate Dynamics(3)ATOC 530



Principles of Statistics 1(3)MATH 203

Probability(3)MATH 323

Statistics(3)MATH 324

3 credits selected from:

Thermal and Statistical Physics(3)PHYS 333

Majors Electricity and Magnetism(3)PHYS 340

6-9 credits ordinarily selected from the courses below:

* Students may take either ATOC 419 or CHEM 419

** Students may take either PHYS 432 or MATH 555

Advances in Chemistry of Atmosphere(3)ATOC 419*

Turbulence in Atmosphere and Oceans(3)ATOC 515

Advances in Chemistry of Atmosphere(3)CHEM 419*

Environmental Hydrology(3)GEOG 322

Running Water Environments(3)GEOG 372

Numerical Analysis(3)MATH 317

Introduction to Partial Differential Equations(3)MATH 319

Regression and Analysis of Variance(3)MATH 423

Fluid Dynamics(4)MATH 555**

Signal Processing(3)PHYS 241

Topics in Classical Mechanics(3)PHYS 331

Majors Electricity and Magnetism(3)PHYS 340

Majors Electromagnetic Waves(3)PHYS 342

Physics of Fluids(3)PHYS 432**

Revision, Fall 2010. End of revision.

Bachelor of Science (B.Sc.) - Major Atmospheric Science - Atmospheric Chemistry (61 credits)14.3.7

Required Courses (55 credits)

* Students take either ATOC 419 or CHEM 419.

Introduction: Physics of the Atmosphere(3)ATOC 214

Oceans, Weather and Climate(3)ATOC 215

Weather Radars and Satellites(3)ATOC 309

Water in the Atmosphere(3)ATOC 315

Atmospheric Dynamics(3)ATOC 412

Advances in Chemistry of Atmosphere(3)ATOC 419*

Synoptic Meteorology 1(3)ATOC 540

Synoptic Meteorology 2(3)ATOC 541

Current Weather Discussion(1)ATOC 546

Introductory Physical Chemistry 1(2)CHEM 223

Introductory Physical Chemistry 2(2)CHEM 243



Introductory Physical Chemistry 1 Laboratory(1)CHEM 253

Introductory Physical Chemistry 2 Laboratory(1)CHEM 263

Advances in Chemistry of Atmosphere(3)CHEM 419*

Computers in Engineering(3)COMP 208

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

Advanced Calculus(3)MATH 314

Ordinary Differential Equations(3)MATH 315

Dynamics of Simple Systems(3)PHYS 230

Heat and Waves(3)PHYS 232

Experimental Methods 1(3)PHYS 257

Complementary Courses (6 credits)

3 credits to satisfy a statistics requirement.

Students usually take MATH 203 or MATH 324.

Principles of Statistics 1(3)MATH 203

Statistics(3)MATH 324

3 credits selected from the courses below:

Turbulence in Atmosphere and Oceans(3)ATOC 515

Analytical Chemistry of Pollutants(3)CHEM 307

Instrumental Analysis 1(3)CHEM 367

Chemical Kinetics(3)CHEM 575

Chemical Oceanography(3)EPSC 542

Numerical Analysis(3)MATH 317

Introduction to Partial Differential Equations(3)MATH 319

Regression and Analysis of Variance(3)MATH 423

Signal Processing(3)PHYS 241

Topics in Classical Mechanics(3)PHYS 331

Thermal and Statistical Physics(3)PHYS 333

Majors Electricity and Magnetism(3)PHYS 340

Majors Electromagnetic Waves(3)PHYS 342

Bachelor of Science (B.Sc.) - Major Atmospheric Science and Physics (67 credits)14.3.8

This Major provides a solid basis for postgraduate study in meteorology, atmospheric physics, or related �elds, as well as the necessary preparation for
embarking on a professional career as a meteorologist directly after the B.Sc.

The program is jointly administered by the Department of Physics and the Department of Atmospheric and Oceanic Sciences. Students should consult
undergraduate advisers in both departments.

Required Courses (64 credits)

Introduction: Physics of the Atmosphere(3)ATOC 214

Oceans, Weather and Climate(3)ATOC 215

2010-2011, Faculty of Science, including School of Computer Science, McGill University (Published January
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Weather Radars and Satellites(3)ATOC 309

Water in the Atmosphere(3)ATOC 315

Atmospheric Dynamics(3)ATOC 412

Synoptic Meteorology 1(3)ATOC 540

Synoptic Meteorology 2(3)



Computers in Engineering(3)COMP 208

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

Advanced Calculus(3)MATH 314

Ordinary Differential Equations(3)MATH 315

Introduction to Partial Differential Equations(3)MATH 319

Dynamics of Simple Systems(3)PHYS 230

Heat and Waves(3)PHYS 232

Experimental Methods 1(3)PHYS 257

Complementary Courses (18 credits)

3-6 credits to satisfy a statistics requirement.

Students usually take MATH 203 or MATH 323 and MATH 324.

Principles of Statistics 1(3)MATH 203

Probability(3)MATH 323

Statistics(3)MATH 324

3 credits selected from:

Thermal and Statistical Physics(3)PHYS 333

Majors Electricity and Magnetism(3)PHYS 340

3-6 credits ordinarily selected from the courses below:

* Students may take either ATOC 419 or CHEM 419

** Students may take either PHYS 432 or MATH 555

Advances in Chemistry of Atmosphere(3)ATOC 419*

Turbulence in Atmosphere and Oceans(3)ATOC 515

Advances in Chemistry of Atmosphere(3)CHEM 419*

Environmental Hydrology(3)GEOG 322

Running Water Environments(3)GEOG 372

Numerical Analysis(3)MATH 317

Regression and Analysis of Variance(3)MATH 423

Fluid Dynamics(4)MATH 555**

Signal Processing(3)PHYS 241

Topics in Classical Mechanics(3)PHYS 331

Majors Electricity and Magnetism(3)PHYS 340

Majors Electromagnetic Waves(3)PHYS 342

Physics of Fluids(3)PHYS 432**

6 credits selected from:

Waves and Stability(3)ATOC 513

Paleoclimate Dynamics(3)ATOC 530

2010-2011, Faculty of Science, including School of Computer Science, McGill University (Published January
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Synoptic Meteorology 2(3)ATOC 541

Revision, Fall 2010. End of revision.

Bachelor of Science (B.Sc.) - Honours Atmospheric Science - Atmospheric Chemistry (70 credits)14.3.10

Required Courses (61 credits)

*Students take either ATOC 419 or CHEM 419.

Introduction: Physics of the Atmosphere(3)ATOC 214

Oceans, Weather and Climate(3)ATOC 215

Weather Radars and Satellites(3)ATOC 309

Water in the Atmosphere(3)ATOC 315

Atmospheric Dynamics(3)ATOC 412

Advances in Chemistry of Atmosphere(3)ATOC 419*

Honours Research Project(3)ATOC 480

Dynamics of Current Climates(3)ATOC 531

Synoptic Meteorology 1(3)ATOC 540

Current Weather Discussion(1)ATOC 546

Introductory Physical Chemistry 1(2)CHEM 223

Introductory Physical Chemistry 2(2)CHEM 243

Introductory Physical Chemistry 1 Laboratory(1)CHEM 253

Introductory Physical Chemistry 2 Laboratory(1)CHEM 263

Advances in Chemistry of Atmosphere(3)CHEM 419*

Computers in Engineering(3)COMP 208

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

Advanced Calculus(3)MATH 314

Ordinary Differential Equations(3)MATH 315

Introduction to Partial Differential Equations(3)MATH 319

Dynamics of Simple Systems(3)PHYS 230

Heat and Waves(3)PHYS 232

Experimental Methods 1(3)PHYS 257

Complementary Courses (9 credits)

3 credits to satisfy a statistics requirement.

Students usually take MATH 203 or MATH 324.

Principles of Statistics 1(3)MATH 203

Statistics(3)MATH 324

3 credits selected from:

Turbulence in Atmosphere and Oceans(3)ATOC 515

Analytical Chemistry of Pollutants(3)CHEM 307.60dits selected from:Atm4her D9 ce 4 P(3)AA3 j
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Chemical Kinetics(3)CHEM 575

Chemical Oceanography(3)EPSC 542

Numerical Analysis(3)MATH 317

Regression and Analysis of Variance(3)MATH 423

Signal Processing(3)PHYS 241

Topics in Classical Mechanics(3)PHYS 331

Thermal and Statistical Physics(3)PHYS 333

Majors Electricity and Magnetism(3) Majoomity ancalysis of VVysics(3)EPSC 542



Advanced Environmental Hydrology(3)GEOG 522

Numerical Analysis(3)MATH 317

mailto:bruno.tremblay@mcgill.ca
mailto:christine.laberge@mcgill.ca
http://www.mcgill.ca/biochemistry


During the �rst year, each program provides basic training in organic, physical and analytical chemistry as well as in biology and physiology. The Honours
and Major programs become more specialized in biochemistry during the following two years with additional work in chemistry and biology.

Students interested in pursuing an ad hoc Joint Major or Joint Honours degree between Biochemistry and a second discipline may consult with our Chief
Adviser.

The increasing involvement of complex technology in modern society requires personnel trained in both chemistry and biology. With the advent of
biotechnology, the combination of chemistry, molecular biology, enzymology and genetic engineering found in the biochemistry program provides the
essential background and training in this area as well. The biochemist is in an advantageous position to ful�l this role and assume a wide variety of positions
in industry and the health �eld. These include: research and development in the chemical and pharmaceutical industries; testing as well as research in
government and hospital laboratories; management. Many graduates pursue higher degrees in research and attain academic positions in universities and
colleges.

Adviser14.4.3

New students interested in Biochemistry should call 514-398-2423 for information regarding program advising.

Returning Students must schedule an advising appointment directly with the academic adviser assigned to them in their �rst year in Biochemistry.

Biochemistry (BIOC) Faculty3.145ugis in an adv



Professors

Michel L. Tremblay; B.Sc., M.Sc.(Sher.), Ph.D.(McM.)

Maria Zannis-Hadjopoulos; B.Sc., M.Sc., Ph.D.(McG.) (joint appoint. with Oncology)

Associate Professors

Imed Gallouzi; Maitrise, DEA, Ph.D.(Montpellier, France)

Arnim Pause; B.Sc., M.Sc.(U. Konstanz, Germ.), Ph.D.(McG.) (joint appoint. with Goodman Cancer Centre)

Assistant Professors

Maxime Bouchard; B.Sc., Ph.D.(Laval) (joint appoint. with Goodman Cancer Centre)

Josée Dostie; B.Sc.(Sher)



Adjunct Pr ofessors

Enrico Purisima (B.R.I.)

Martine Raymond (I.R.I.C. Montr.)

René Roy (UQAM)

Alex Therien (Merck)

Bachelor of Science (B.Sc.) - Liberal Program - Core Science Component Biochemistry (47 credits)14.4.5
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Introduction to Computing 1(3)COMP 202

Principles of Statistics 1(3)MATH 203

Calculus 3(3)MATH 222

Introduction to Psychological Statistics(3)PSYC 204

U3 Required Courses (6 credits)

Protein Structure and Function(3)BIOC 450

Nucleic Acids(3)BIOC 454

U3 Complementary Courses (6 credits)

At least 3 credits selected from:

Biophysical Chemistry(3)BIOC 404

Neurochemistry(3)BIOC 455

Membranes and Cellular Signaling(3)BIOC 458

Immunochemistry(3)BIOC 503

The remainder, if any, to be selected from the following list:

Molecular Biology of the Gene(3)BIOL 300

Developmental Biology(3)BIOL 303

Evolution(3)BIOL 304

Eukaryotic Cell Biology(3)BIOL 313

Molecular Biology of Oncogenes(3)BIOL 314

Structural Organic Chemistry(3)CHEM 352

Organic Chemistry: Natural Products(3)CHEM 382

Advanced Bio-Organic Chemistry(3)CHEM 502

Physical Organic Chemistry(3)CHEM 552

Synthetic Organic Chemistry(3)CHEM 572

Advanced Endocrinology 01(3)EXMD 502

Immunology(3)MIMM 314

Fundamental Virology(3)MIMM 324

Drug Action(3)PHAR 300

Channels, Synapses & Hormones(3)PHGY 311

Bachelor of Science (B.Sc.) - Honours Biochemistry (76 credits)14.4.7

Admission to the Honours program will not be granted until U2. Students who wish to enter the Honours program in U2 should follow the U1 Major program.
Those who satisfactorily complete the U1 Major program with a GPA of at least 3.20 and a mark of B- or better in every required course are eligible for
admission to the Honours program.

Students seeking admission to the Honours program must obtain permission from the Departmental Student Affairs Of�cer during the Add/Drop period in
September of their second year.

Promotion to U3 year is based on satisfactory completion of U2 courses with a GPA of at least 3.20 and a mark of B or better in every required course. In
borderline cases, the marks receiv



U1 Required Courses (23 credits)

* Note: Students with CEGEP-level credit for the equivalents of CHEM 212 and/or CHEM 222 (see http://www.mcgill.ca/students/courses/plan/transfer/
for accepted equivalents) may not take these courses at McGill and should replace them with elective courses to satisfy the total credit requirement for their
degree.

Molecular Mechanisms of Cell Function(3)BIOC 212

Molecular Biology(3)BIOL 200

Basic Genetics(3)BIOL 202

Physical Chemistry/Biological Sciences 1(3)CHEM 204

Introductory Organic Chemistry 1(4)CHEM 212*

Introductory Organic Chemistry 2(4)CHEM 222*

Introductory Analytical Chemistry(2)CHEM 287

Introductory Analytical Chemistry Laboratory(1)CHEM 297

U1 Complementary Courses (6 credits)

6 credits selected from:

Biology of Organisms(3)BIOL 205

Introductory Microbiology(3)MIMM 211

Mammalian Physiology 1(3)PHGY 209

Mammalian Physiology 2(3)PHGY 210

U2 Required Courses (23 credits)

Introductory Molecular and Cell Biology(3)ANAT 262

Laboratory in Biochemistry(3)BIOC 300D1

Laboratory in Biochemistry(3)BIOC 300D2

Metabolic Biochemistry(3)BIOC 311

Biochemistry of Macromolecules(3)BIOC 312

Physical Chemistry/Biological Sciences 2(3)CHEM 214

Introductory Organic Chemistry 3(3)CHEM 302

Advanced Organic Chemistry Laboratory(2)CHEM 362

U2 Complementary Courses (3 credits)

3 credits selected from:

Mathematical Models in Biology(3)BIOL 309

Biometry(3)BIOL 373

Introduction to Computing 1(3)COMP 202

Principles of Statistics 1(3)MATH 203

Calculus 3Tm
(Calculus 3)Tj
1 0 0 IOL 309COMP 202



Nucleic Acids(3)BIOC 454

Research Laboratory in Biochemistry(6)BIOC 462

U3 Complementary Courses (6 credits)

At least 3 credits selected from:

Neurochemistry(3)BIOC 455

Membranes and Cellular Signaling(3)BIOC 458

Independent Research(6)BIOC 491

Immunochemistry(3)BIOC 503

The remainder, if any, to be selected from the following list:

Molecular Biology of the Gene(3)BIOL 300

Developmental Biology(3)BIOL 303

Evolution(3)BIOL 304

Eukaryotic Cell Biology(3)BIOL 313

Molecular Biology of Oncogenes(3)BIOL 314

Structural Organic Chemistry(3)CHEM 352

Organic Chemistry: Natural Products(3)CHEM 382

Advanced Bio-Organic Chemistry(3)CHEM 502

Physical Organic Chemistry(3)CHEM 552

Synthetic Organic Chemistry(3)CHEM 572

Advanced Endocrinology 01(3)EXMD 502

Advanced Endocrinology 02(3)EXMD 503

Immunology(3)MIMM 314

Fundamental Virology(3)MIMM 324

Drug Action(3)PHAR 300

Channels, Synapses & Hormones(3)PHGY 311

Biochemistry (BIOC) Related Programs14.4.8

Interdepartmental Honours in Immunology14.4.8.1

For more information, see  section 14.17: Immunology Interdepartmental Honours. This program is offered by the Departments of Biochemistry, Microbiology
and Immunology, and Physiology. Students interested in the program should contact Dr. C. Piccirillo, Microbiology and Immunlogy (ciro.piccirillo@mcgill.ca,
514-934-1934 extension 45135) or Dr. Monroe Cohen, Physiology (monroe.cohen@mcgill.ca, 514-398-4342).

Biology (BIOL)14.5

Location14.5.1

Stewart Biology Building, Room W4-7
1205 avenue Docteur Pen�eld
Montreal, Quebec H3A 1B1

Telephone: 514-398-6400
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Fax: 514-398-5069
Website: http://biology.mcgill.ca

About Biology14.5.2

Biology is the study of living things at the molecular, cellular, organismal and ecosystem levels. It deals with fundamental questions such as the origin and
evolution of plants and animals, interactions between living organisms and their environment, mechanisms of embryonic development, structure and function
of the living cell and individual molecules within it, molecular basis of inheritance, biochemical and genetic basis of human diseases, and how the brain and
the nervous system control behaviour. The study of biology also has vast practical applications. The knowledge, methods and concepts developed through
research in the various �elds of biology are applied extensively in agriculture, medicine, pharmaceutical development, biotechnology, genetic engineering,
environmental protection and wildlife management.

The Department of Biology of

http://http://biology.mcgill.ca
http://biology.mcgill.ca/undergrad/bluebook.html


Most courses from the �elds of behaviour, ecology, and evolutionary biology, most courses from these �elds will be relevant for this concentration. Some







Assistant Professors

Gary Brouhard; M.S.E., Ph.D.(Mich.)

David Dankort; B.Sc., Ph.D.(McM.)

Jonathan Davies; M.Sc.(Cape Town), Ph.D.(Imperial Coll., Lond.)

Irene Gregory-Eaves; B.Sc.(Vic. (BC)), M.Sc., Ph.D.(Qu.) (on leave)

Nam-Sung Moon; B.Sc., Ph.D.(McG.)

Jon Sakata; B.A.(C�nell), Ph.D.(Texas-Austin, Institute for Neuroscience)

Sarah Woolley; B.Sc.(Duke), Ph.D.(Texas-Austin)



Cell Biology and Metabolism(3)BIOL 201

Basic Genetics(3)BIOL 202

Biology of Org



Methods in Biology of Organisms(3)BIOL 206

Introduction to Ecology and Evolution(3)BIOL 215

U2 or U3 Required Courses (4 credits)

Cell and Molecular Laboratory(4)BIOL 301

Complementary Courses (37 credits)

Students complete a minimum of 36 credits or maximum of 37 credits selected as follows:

U1 Complementary Course

* Students who have already taken CHEM 212 or its equivalent will choose another appropriate complementary course, to be approved by the adviser.

Introductory Organic Chemistry 1(4)CHEM 212*

U2 or U3 Complementary Courses

12 credits selected from:

Molecular Biology of the Gene(3)BIOL 300

Developmental Biology(3)BIOL 303

Evolution(3)BIOL 304

Neural Basis of Behaviour(3)BIOL 306

Ecological Dynamics(3)BIOL 308

Other Complementary Courses

21 - 24 credits selected in consultation with the student's adviser. All courses must be at the 300-level or higher; they are to include Biology courses of which
at most three courses may be substituted, givv



* If a student has already taken CHEM 212 or its equivalent, the credits can be made up with a complementary course in consultation with the program
coordinator.

** Students who have suf�cient knowledge in a programming language should take COMP 250 (3) Introduction to Computer Science rather than COMP
202.

*** Students may take either MATH 223 or MATH 247.

Molecular Biology(3)BIOL 200

Cell Biology and Metabolism(3)BIOL 201

Introduction to Ecology and Evolution(3)BIOL 215

Ecological Dynamics(3)BIOL 308

Introductory Organic Chemistry 1(4)CHEM 212*

Introduction to Computing 1(3)COMP 202**

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223***

Analysis 1(3)MATH 242

Analysis 2(3)MATH 243

Honours Applied Linear Algebra(3)MATH 247***

Ordinary Differential Equations(3)MATH 315

Probability(3)MATH 323

Complementary Courses (39 credits)

For the 39 credits, students complete 21 credits of BINF, BIOL, NEUR, PHGY, PSYC courses including one of three Streams (Ecology and Evolutionary
Ecology, Molecular Evolution, Neurosciences) and 18 credits of MATH courses.

Math or Biology Research Course

Note: Students selecting a BIOL course count this toward their 21 credits of BINF, BIOL, NEUR, PHGY, PSYC courses while students selecting a MATH
course count this toward their 18 credits of MATH courses.

3 credits from the following Math or Biology Research courses:

Independent Research Project 1(3)BIOL 466

Independent Research Project 2(3)BIOL 467

Majors Project(3)MATH 410

Math Courses

15 - 18 credits of MATH courses chosen from Sequence 1 or 2 and from "Remaining Math Courses" as follows:

Sequence 1

12 credits from the following courses:

* Students may take either MATH 317 or MATH 327

** Students may take either MATH 326 or MATH 437

Advanced Calculus(3)MATH 314

Numerical Analysis(3)MATH 317*

Introduction to Partial Differential Equations(3)MATH 319

Nonlinear Dynamics and Chaos(3)MATH 326**

Matrix Numerical Analysis(3)MATH 327*

Mathematical Methods in Biology(3)MATH 437**

Sequence 2
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9 credits from the following:

Statistics(3)MATH 324

Regression and Analysis of Variance(3)MATH 423

Stochastic Processes(3)MATH 447

Remaining Math Courses

Remaining 3 to 9 credits of MATH courses may be chosen from any of the two preceding sequences and/or from the following list:

Principles of Statistics 2(3)MATH 204

Discrete Structures 2(3)MATH 340

Generalized Linear Models(4)MATH 523

Nonparametric Statistics(4)MATH 524

Sampling Theory and Applications(4)MATH 525

BIOL, NEUR,

ses



Stream Required Courses

Basic Genetics(3)BIOL 202

Cell and Molecular Laboratory(4)BIOL 301

Stream Complementary Courses

At least 9 credits selected from:

Bioinformatics for Genomics(3)BINF 511

Advanced Topics in Cell Biology(3)BIOL 518

Developmental Evolution(3)BIOL 569

Molecular Evolution(3)BIOL 572

Integrated Bioinformatics(3)BIOL 592

Neurosciences Stream

At least 15 credits selected as follows:

Stream Required Course

Neural Basis of Behaviour(3)BIOL 306

Stream Complementary Courses

At least 12 credits selected from:

Laboratory in Neurobiology(3)BIOL 389

Advances in Neuroethology(3)BIOL 530

Integrative Neuroscience(3)PHGY 314

Analyzing Physiological Systems(3)PHGY 425

Sensorimotor Behaviour(3)PSYC 427

Remaining BINF, BIOL, NEUR, PHGY, PSYC

For the remaining BINF, BIOL, NEUR, PHGY, PSYC complementary course credits, if any, students top up their credits to the necessary 21 with any course
listed in the above streams in Biology or any other course in Biology with the approval of the program coordinator.

Bachelor of Science (B.Sc.) - Honours Biology (75 credits)14.5.10

Students may complete this program with a minimum of 71 credits or a maximum of 75 credits depending on their choice of complementary courses.

The Honours Program in Biology is designed expressly as a preparation for graduate studies and research, and provides students with an enriched training
in biology and some research experience in a chosen area. Acceptance into the Honours Program at the end of U2 requires a CGPA of 3.50 and approval of
a 9- or 12-credit Independent Studies proposal (see listing of BIOL 479 and BIOL 480 for details). For an Honours degree, a minimum CGPA of 3.50 in the
U3 year and adherence to the program as outlined below are the additional requirements. The new 3.50 requirement applies only beginning with students
entering McGill in or after the Fall of 2005.

U1 Required Courses (18 credits)

Molecular Biology(3)BIOL 200

Cell Biology and Metabolism(3)BIOL 201

Basic Genetics(3)BIOL 202

Biology of Organisms(3)BIOL 205

Methods in Biology of Organisms(3)BIOL 206

Introduction to Ecology and Evolution(3)BIOL 215
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Also available is the Minor in Computational Molecular Biology ( section 14.9.8: Bachelor of Science (B.Sc.) - Minor Computational Molecular Biology
(24 credits)). For more information, see  section 14.9: Computer Science (COMP).

Biotechnology (BIOT)14.6

Location14.6.1

Sheldon Biotechnology Centre
Lyman Duff Building
3775 University Street
Montreal, Quebec H3A 2B4

Telephone: 514-398-3998

About Biotechnology14.6.2

Biotechnology, the science of understanding, selecting and promoting useful organisms and speci�c gene products for commercial and therapeutic purposes,
is the success story of this generation. It demands a broad comprehension of biology and engineering as well as detailed knowledge of at least one basic
subject such as molecular genetics, protein chemistry, microbiology, or chemical engineering.

The Minor in Biotechnology is offered by the Faculties of Engineering and of Science, and students combine the Minor with the regular departmental Major
(or Honours or Faculty) program. The Minor emphasizes an area relevant to biotechnology which is complementary to the main program.

Students should identify their interest in the Biotechnology Minor to their departmental academic adviser and to the Program Supervisor of the Minor and,
at the time of registration for the U2 year, should declare their intent to embark on the Minor. Before registering for the Minor, and with the agreement of
the academic adviser, students must submit their course list to the Program Supervisor, who will certify that the student's complete program conforms to the
requirements for the Minor. Students should ensure that they will have ful�lled the prerequisite requirements for the courses selected.

The course BIOT 505 Selected Topics in Biotechnology is considered as a course taught by the Faculty of Science.

General Regulations14.6.3

To obtain the Minor in Biotechnology, students must:

� satisfy the requirements both for the departmental program and for the Minor;

� complete 24 credits, 18 of which must be exclusively for the Minor program;

� obtain a grade of C or better in the courses presented for the Minor.

Biotechnology (BIOT) Faculty14.6.4

Program Supervisor

Professor Hugh P.J. Bennett; B.A.(York, UK), Ph.D.(Brunel)

Bachelor of Science (B.Sc.) - Minor Biotechnology (for Science Students) (24 credits)14.6.5

To obtain the Minor Biotechnology, Science students must:

a) satisfy both the requirements for the departmental program and for the Minor;

b) complete 24 credits, 18 of which must be exclusively for the Minor program.*

* Approved substitutions must be made for any of the required courses which are part of the student's main program.

Required Courses (15 credits)

* Students usually take either BIOL 201 or BIOC 212.

Molecular Mechanisms of Cell Function(3)BIOC 212*

Molecular Biology(3)BIOL 200

Cell Biology and Metabolism(3)BIOL 201*

Basic Genetics(3)BIOL 202
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Selected Topics in Biotechnology(3)BIOT 505

Introductory Microbiology(3)MIMM 211

Complementary Courses (9 credits)

9 credits selected from courses outside the department of the student's main program. Alternatively, or in addition, courses may be taken from the lists below.
In which case, at least three courses must be taken from one area of concentration as grouped.

Biomedicine

Cell and Molecular Biology of Aging(3)ANAT 541

Biology of Cancer(3)EXMD 504

Human Disease(3)PATH 300

Chemical Engineering

Introduction to Chemical Engineering(4)CHEE 200

Chemical Manufacturing Processes(3)CHEE 204

Biochemical Engineering(3)CHEE 474

Chemistry

Organic Chemistry: Natural Products(3)CHEM 382

Advanced Bio-Organic Chemistry(3)CHEM 502

Physical Organic Chemistry(3)CHEM 552

General

Engineering Economy(3)MIME 310

Immunology

Introduction to Dynamic Histology(4)ANAT 261

Immunochemistry(3)BIOC 503

Immunology(3)MIMM 314

Advanced Immunology(3)MIMM 414

Cellular Immunology(3)PHGY 513

Management

Microeconomic Analysis and Applications(3)ECON 208

Introduction to Financial Accounting(3)MGCR 211

Finance 1(3)MGCR 341

Marketing Management 1(3)MGCR 352

Operations Management(3)MGCR 472

Microbiology

Microbial Physiology(3)MIMM 323

Fundamental Virology(3)MIMM 324
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Parasitology(3)MIMM 413

Bacterial Pathogenesis(3)MIMM 465

Viral Pathogenesis(3)MIMM 466

Molecular Biology (Biology)

Molecular Biology of the Gene(3)BIOL 300

Molecular Biology of Oncogenes(3)BIOL 314

Gene Activity in Development(3)BIOL 520

Topics in Molecular Biology(3)BIOL 524

Molecular Biology: Cell Cycle(3)BIOL 551

Molecular Biology (Biochemistry)

Metabolic Biochemistry(3)BIOC 311

Biochemistry of Macromolecules(3)BIOC 312

Protein Structure and Function(3)BIOC 450

Nucleic Acids(3)BIOC 454

Neurochemistry(3)BIOC 455

Physiology

Physiology and Biochemistry Endocrine Systems(3)EXMD 401

Advanced Endocrinology 01(3)EXMD 502

Advanced Endocrinology 02(3)EXMD 503

General Pharmacology 1(3)PHAR 562

General Pharmacology 2(3)PHAR 563

Arti�cial Internal Organs(3)PHGY 517

Arti�cial Cells(3)PHGY 518

Pollution

Industrial Water Pollution Control(3)CHEE 593

Environmental Engineering(4)CIVE 225

Water Treatment and Pollution Control(3)CIVE 430

Stream Pollution and Control(3)CIVE 553

Biotechnology (BIOT) Related Programs14.6.6

Program for Students in the Faculty of Engineering14.6.6.1

See Faculty of Engineering > Biotechnology Minor for details.
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Chemistry (CHEM) Faculty14.7.4

Chair

R. Bruce Lennox

Emeritus Professors

Tak-Hang Chan; B.Sc.(Tor.), M.A., Ph.D.(Prin.), F.C.I.C., F.R.S.C. (Tomlinson Emeritus Professor of Chemistry)

Adi Eisenberg; B.S.(Worcester Polytech.), M.A., Ph.D.(Prin.), F.C.I.C. (Otto Maass Professor of Chemistry)

Byung Chan Eu; B.Sc.(Seoul), Ph.D.(Brown)

Denis F.R. Gilson; B.Sc.(U. Coll. Lond.), M.Sc., Ph.D.(Br. Col.), F.C.I.C., F.R.S.C. (UK)

John F. Harrod; B.Sc., Ph.D.(Birm.) (Tomlinson Emeritus Professor of Chemistry)

Alan S. Hay; B.Sc., M.Sc.(Alta.), Ph.D.(Ill.), D.Sc.(Alta.), F.R.S., F.N.Y., Acad.Sci. (Tomlinson Emeritus Professor of Chemistry)

Robert H. Marchessault; B.Sc.(Loyola), Ph.D.(McG.), D.Sc.(C'dia), F.R.S.C. (E.B. Eddy Professor of Industrial Chemistry)

Mario Onyszchuk; B.Sc.(McG.), M.Sc.(W. Ont.), Ph.D.(McG.), Ph.D.(Cant.)

Donald Patterson; M.Sc.(McG.), Doc.(St-Etienne) (Otto Maass Emeritus Professor of Chemistry)

Arthur S. Perlin; M.Sc., Ph.D.(McG.), F.R.S.C. (E.B. Eddy Emeritus Professor of Industrial Chemistry)

William C. Purdy; B.A.(Amh.), Ph.D.(MIT), F.C.I.C. (William C. Macdonald Emeritus Professor of Chemistry)

Leon E. St-Pierre; B.Sc.(Alta.), Ph.D.(Notre Dame), F.C.I.C.

Michael A. Whitehead; B.Sc., Ph.D., D.Sc.(Lond.), F.C.I.C.

Professors

D. Scott Bohle; B.A.(Reed College), M.Phil., Ph.D.(Auck.) (CRC Tier I Chair)

David H. Burns; B.Sc.(Puget Sound), Ph.D.(Wash.)

Ian S. Butler; B.Sc., Ph.D.(Brist.), F.C.I.C., C.Sci., C.Chem., F.R.S.C.(U.K.)

Masad J. Damha; B.Sc., Ph.D.(McG.) (James McGill Professor)

Derek G. Gray; B.Sc.(Belf.), M.Sc., Ph.D.(Manit.), F.C.I.C. (ames McGTC.4ic Buames McGT
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Associate Professors

Nicolas Moitessier; B.Sc., M.Sc., Ph.D.(Nancy)

Joan F. Power; B.Sc., Ph.D.(C'dia)

Linda Reven; B.A.(Car. Coll.), Ph.D.(Ill.)

Hanadi Sleiman; B.Sc.(A.U.B.), Ph.D.(Stan.) (William Dawson Scholar)

Youla Tsantrizos; B.Sc., M.Sc., Ph.D.(McG.)

Paul Wiseman; B.Sc.(St. FX), Ph.D.(W. Ont.) (joint appoint. with Physics)

Assistant Professors

Amy S. Blum; B.S.(Prin.), M.S., Ph.D.(Wash.)

Michel Bourqui; B.Sc.(EPF Lausanne), Ph.D.(ETH Zürich) (joint appoint. with Atmospheric & Oceanic Sciences)

Gonzalo Cosa; B.Sc.(Rio Cuarto), Ph.D.(Ott.)

Anthony Mittermaier; B.Sc.(Guelph), Ph.D.(Tor.)

Audrey Moores; B.Sc., M.Sc., Ph.D.(École Poly., Palaiseau, Fr.) (Fac. Sci. Tier II Chair)

Dmitrii Perepichka; B.S., M.Sc., Ph.D.(Ukraine)

Bradley Siwick; B.A.Sc., M.Sc., Ph.D.(Tor.) (joint appoint. with Physics)

Faculty Lecturers

John Finkenbine; B.S.(Capital), Ph.D.(McG.)

Grazyna Wilczek; M.Sc., Doctorate Chem. Sci.(Warsaw)

Associate Members

James A. Finch (Mining & Metallurgical Engineering)

P. Grütter (Physics)

Esther Schirrmacher (Medicine)

Ralf Schirrmacher (Medicine)

Adjunct Pr ofessors

Yvan Guindon; B.Sc., Ph.D.(Montr.), F.C.I.C., F.R Tm6  5j
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Introductory Analytical Chemistry Laboratory(1)CHEM 297

Bachelor of Science (B.Sc.) - Minor Chemical Engineering (24 credits)14.7.6

A Chemical Engineering Minor will be of interest to Chemistry students who wish to study the problems of process engineering and its related subjects. A
student completing this Minor will be able to make the important link between molecular sciences and industrial processing. This Minor will not provide
Professional Engineering accreditation.

Required Courses (7 credits)

Introduction to Chemical Engineering(4)CHEE 200

Chemical Manufacturing Processes(3)CHEE 204

Complementary Courses (17 credits)

at least one of:

Chemical Engineering Thermodynamics(3)CHEE 220

Fluid Mechanics(4)CHEE 314

with the remainder chosen from the following:

* Students select CHEE 392 and CHEE 393

** Students select either CHEE 494 or CHEE 495

Environmental Aspects of Technology(3)CHEE 230

Heat and Mass Transfer(4)CHEE 315

Separation Processes(3)CHEE 351

Elements of Biotechnology(3)CHEE 370

Materials Science(3)CHEE 380

Project Laboratory 1(4)CHEE 392*

Project Laboratory 2(5)CHEE 393*

Engineering Principles in Pulp and Paper Processes(3)CHEE 438

Particulate Systems(3)CHEE 452

Chemical Processing: Electronics Industry(3)CHEE 487

Research Project and Seminar 1(3)CHEE 494**

Research Project and Seminar 2(4)CHEE 495**

Industrial Air Pollution Control(3)CHEE 592

Industrial Water Pollution Control(3)CHEE 593

Advanced Calculus(3)MATH 314

Bachelor of Science (B.Sc.) - Liberal Program - Core Science Component Chemistry - Biological (47 credits)14.7.7

Program Prerequisites

PRE-PROGRAM REQUIREMENTS:



The required courses in this program consist of 26 credits in chemistry and mathematics, listed below. The courses marked with an asterisk (*) are omitted
from the program of students who have successfully completed them at CEGEP. Students from outside Quebec or transfer students should consult the
academic adviser.

See http://www.chemistry.mcgill.ca/advising/inside/advisors.php.

The Liberal Program: Core Science Component in Chemistry - Biological Option is not certi�ed by the Ordre des chimistes du Québec. Students interested
in pursuing a career in Chemistry in Quebec are advised to take an appropriate B.Sc. program in Chemistry.

A computer science course, either COMP 202 or COMP 208, is strongly recommended during U1 for students who have no previous introduction to computer
programming. Students should contact their adviser on this matter. Completion of Mathematics MATH 222 during U1 is strongly recommended.

* denotes courses with CEGEP equivalents.

** Students who have successfully completed MATH 150 and MATH 151 are not required to take MATH 222.

Introductory Organic Chemistry 1(4)CHEM 212*

Introductory Organic Chemistry 2(4)CHEM 222*

Introductory Physical Chemistry 1(2)CHEM 223

Introductory Physical Chemistry 2CHEM 223



A computer science course, either COMP 202 or COMP 208, is strongly recommended during U1 for students who have no previous introduction to computer
programming. Students should contact their adviser on this matter. Completion of Mathematics MATH 222 during U1 is strongly recommended.

* denotes courses with CEGEP equivalents.

** Students who have successfully completed MATH 150 and MATH 151 are not required to take MATH 222.

Introductory Organic Chemistry 1(4)CHEM 212*

Introductory Organic Chemistry 2(4)CHEM 222*

Introductory Physical Chemistry 1(2)CHEM 223

Introductory Physical Chemistry 2(2)CHEM 243

Introductory Physical Chemistry 1 Laboratory(1)CHEM 253

Introductory Physical Chemistry 2 Laboratory(1)CHEM 263

Inorganic Chemistry 1(3)CHEM 281

Introductory Analytical Chemistry(2)CHEM 287

Introductory Analytical Chemistry Laboratory(1)CHEM 297

Inorganic Chemistry 2(3)CHEM 381

Calculus 3(3)MATH 222**

General Option Courses (20 credits)

Introductory Organic Chemistry 3(3)CHEM 302

Molecular Properties and Structure 1(3)CHEM 345

Instrumental Analysis 1(3)CHEM 367

Instrumental Analysis 2(3)CHEM 377

Integrated Inorganic/Organic Laboratory(3)CHEM 392

Ordinary Differential Equations(3)MATH 315

Electricity and Magnetism(2)PHYS 242

Complementary Course (3 credits)

3 credits from:

Structural Organic Chemistry(3)CHEM 352

Molecular Properties and Structure 2(3)CHEM 355

Bachelor of Science (B.Sc.) - Liberal Program - Core Science Component Chemistry - Physical (47 credits)14.7.9

Program Prerequisites

PRE-PROGRAM REQUIREMENTS:

Students entering from the Freshman program must have included CHEM 110 and CHEM 120 or CHEM 115, BIOL 111 or BIOL 112, MATH 133, MATH
140/MATH 141 or MATH 150/MATH 151, PHYS 131/PHYS 142, or their equivalents in their Freshman year. Quebec students must have completed the
DEC with appropriate science and mathematics courses. Note that students who have successfully completed MATH 150 and MATH 151 do not have to
take MATH 222.

Required Basic Core Courses (26 credits)

The required courses in this program consist of 26 credits in chemistry and mathematics, listed below. The courses marked with an asterisk (*) are omitted
from the program of students who have successfully completed them at CEGEP. Students from outside Quebec or transfer students should consult the adviser.

See http://www.chemistry.mcgill.ca/advising/inside/advisors.php.

The Liberal Program: Core Science Component Chemistry - Physical Option is not certi�ed by the Ordre des chimistes du Québec. Students interested in
pursuing a career in Chemistry in Quebec are advised to take an appropriate B.Sc. program in Chemistry.

A computer science course, either COMP 202 or COMP 208, is strongly recommended during U1 for students who have no previous introduction to computer
programming. Students should contact their adviser on this matter. Completion of Mathematics MATH 222 during U1 is also strongly recommended.
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* denotes courses with CEGEP equivalents.

** Students who have successfully completed MATH 150 and MATH 151 are not required to take MATH 222.

Introductory Organic Chemistry 1(4)CHEM 212*

Introductory Organic Chemistry 2(4)CHEM 22ry 2





Introductory Physical Chemistry 1 Laboratory(1)CHEM 253

Introductory Physical Chemistry 2 Laboratory(1)CHEM 263

Inorganic Chemistry 1(3)CHEM 281

Introductory Analytical Chemistry(2)CHEM 287

Introductory Analytical Chemistry Laboratory(1)CHEM 297

Introductory Organic Chemistry 3(3)CHEM 302

Molecular Properties and Structure 1(3)CHEM 345

Molecular Properties and Structure 2(3)CHEM 355

Statistical Thermodynamics(2)CHEM 365

Instrumental Analysis 1(3)CHEM 367

Instrumental Analysis 2(3)CHEM 377

Inorganic Chemistry 2(3)CHEM 381

Integrated Inorganic/Organic Laboratory(3)CHEM 392

Physical Chemistry Laboratory 2(2)CHEM 393

Calculus 3(3)MATH 222**

Ordinary Differential Equations(3)MATH 315

Complementary Courses (9 credits)

3 credits, one of:

Advances in Chemistry of Atmosphere(3)CHEM 419

Green Chemistry(3)CHEM 462

3 credits, one of:

Introduction: Physics of the Atmosphere(3)ATOC 214

Analytical Chemistry of Pollutants(3)CHEM 307

Structural Organic Chemistry(3)CHEM 352

Numerical Analysis(3)MATH 317

3 credits, one of:

Water in the Atmosphere(3)ATOC 315

Atmospheric Dynamics(3)ATOC 412

Chemometrics: Data Analysis(3)CHEM 567

Chemical Kinetics(3)CHEM 575

Analytical Spectroscopy(3)CHEM 597

Chemical Oceanography(3)EPSC 542

Bachelor of Science (B.Sc.) - Major Chemistry - Bio-organic (63 credits)14.7.12

Program Prerequisites

PRE-PROGRAM REQUIREMENTS:

Students entering from the Freshman program must have included CHEM 110 and CHEM 120 or CHEM 115, BIOL 111 or BIOL 112, MATH 133, MATH
140/MATH 141 or MATH 150/MATH 151, PHYS 131/PHYS 142, or their equivalents in their Freshman year. Quebec students must have completed the
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DEC with appropriate science and mathematics courses. Note that students who have successfully completed MATH 150 and MATH 151 do not have to
take MATH 222.

Required Courses (60 credits)

The required courses in this program consist of 60 credits in chemistry, biology and mathematics, listed below. The courses marked with an asterisk (*) are
omitted from the program of students who have successfully completed them at the CEGEP level but the Chemistry courses must be replaced by courses in
that discipline if students wish to be eligible for admission to the Ordre des chimistes du Québec. Students from outside Quebec or transfer students should
consult the academic adviser.

See http://www.chemistry.mcgill.ca/advising/inside/advisors.php.

A computer science course, either COMP 202 or COMP 208, is strongly recommended during U1 for students who have no previous introduction to computer
programming. Students should contact their adviser on this matter. Completion of Mathematics MATH 222 and MATH 315 during U1 is also strongly
recommended.

* denotes courses with CEGEP equivalents.

** Students who have successfully completed MATH 150 and MATH 151 are not required to take MATH 222.

Molecular Biology(3)BIOL 200

Cell Biology and Metabolism(3)BIOL 201

Introductory Organic Chemistry 1(4)CHEM 212*

Introductory Organic Chemistry 2(4)CHEM 222*

Introductory Physical Chemistry 1(2)CHEM 223

Introductory Physical Chemistry 2(2)CHEM 243

Introductory Physical Chemistry 1 Laboratory(1)CHEM 253

Introductory Physical Chemistry 2 Laboratory(1)CHEM 263

Inorganic Chemistry 1(3)CHEM 281

Introductory Analytical Chemistry(2)CHEM 287

Introductory Analytical Chemistry Laboratory(1)CHEM 297

Introductory Organic Chemistry 3(3)CHEM 302

Molecular Properties and Structure 1(3)CHEM 345

Molecular Properties and Structure 2(3)CHEM 355

Statistical Thermodynamics(2)CHEM 365

Instrumental Analysis 1(3)CHEM 367

Instrumental Analysis 2(3)CHEM 377

Inorganic Chemistry 2(3)CHEM 381

Integrated Inorganic/Organic Laboratory(3)CHEM 392

Physical Chemistry Laboratory 2(2)CHEM 393

Advanced Bio-Organic Chemistry(3)CHEM 502

Calculus 3(3)MATH 222**

Ordinary Differential Equations(3)MATH 315

Complementary Course (3 credits)

One of:

Basic Genetics(3)BIOL 202

Cell and Molecular Laboratory(4)BIOL 301

Introductory Microbiology(3)MIMM 211

Human Physiology: Control Systems(3)PHGY 201

Human Physiology: Body Functions(3)PHGY 202

Mammalian Physiology 1(3)PHGY 209
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Chemistry of Inorganic Materials(3)CHEM 531

Nanoscience and Nanotechnology(3)CHEM 534

Chemistry of Pulp and Paper(3)CHEM 543

Polymer Synthesis(3)CHEM 571

Colloid Chemistry(3)CHEM 585

Bachelor of Science (B.Sc.) - Honours Chemistry (71 credits)14.7.14

Note: Attainment of the Honours degree requires a CGPA of at least 3.00.

Program Prerequisites

PRE-PROGRAM REQUIREMENTS:

Students entering from the Freshman program must have included CHEM 110 and CHEM 120 or CHEM 115, BIOL 111 or BIOL 112, MATH 133, MATH
140/MATH 141 or MATH 150/MATH 151, PHYS 131/PHYS 142, or their equivalents in their Freshman year. Quebec students must have completed the
DEC with appropriate science and mathematics courses. Note that students who have successfully completed MATH 150 and MATH 151 do not have to
take MATH 222.

Required Courses (53 credits)

The required courses in this program consist of 53 credits in chemistry, physics and mathematics, listed below. The courses marked with an asterisk (*) are
omitted from the program of students who have successfully completed them at the CEGEP level but the Chemistry courses must be replaced by courses in
that discipline if students wish to be eligible for admission to the Ordre des chimistes du Québec. Students from outside Quebec or transfer students should
consult the academic adviser.

See http://www.chemistry.mcgill.ca/advising/inside/advisors.php.

A computer science course, either COMP 202 or COMP 208, is strongly recommended during U1 for students who have no previous introduction to computer
programming. Students should contact their adviser on this matter. Completion of Mathematics MATH 222 and MATH 315 during U1 is also strongly
recommended. Physics PHYS 242 should be completed during U2.

* denotes courses with CEGEP equivalents.

** Students who have successfully completed MATH 150 and MATH 151 are not required to take MATH 222.

Introductory Organic Chemistry 1(4)CHEM 212*

Introductory Organic Chemistry 2(4)CHEM 222*

Introductory Physical Chemistry 1(2)CHEM 223

Introductory Physical Chemistry 2(2)CHEM 243

Introductory Physical Chemistry 1 Laboratory(1)CHEM 253

Introductory Physical Chemistry 2 Laboratory(1)CHEM 263

Inorganic Chemistry 1(3)CHEM 281

Introductory Analytical Chemistry(2)CHEM 287

Introductory Analytical Chemistry Laboratory(1)CHEM 297

Introductory Organic Chemistry 3(3)CHEM 302

Molecular Properties and Structure 1(3)CHEM 345

Molecular Properties and Structure 2(3)CHEM 355

Statistical Thermodynamics(2)CHEM 365

Instrumental Analysis 1(3)CHEM 367

Instrumental Analysis 2(3)CHEM 377

Inorganic Chemistry 2(3)CHEM 381

Integrated Inorganic/Organic Laboratory(3)CHEM 392

Physical Chemistry Laboratory 2(2)CHEM 393

Calculus 3(3)MATH 222**

Ordinary Differential Equations(3)MATH 315
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Introductory Organic Chemistry 3



Required Courses (60 credits)

The required courses in this program consist of 60 credits in chemistry and mathematics, listed below. The courses marked with an asterisk (*) are omitted
from the program of students who have successfully completed them at the CEGEP level but the Chemistry courses must be replaced by courses in that
discipline if students wish to be eligible for admission to the Ordre des chimistes du Québec. Students from outside Quebec or transfer students should consult
the academic adviser.

See http://www.chemistry.mcgill.ca/advising/inside/advisors.php.

A computer science course, either COMP 202 or COMP 208, is strongly recommended during U1 for students who have no previous introduction to computer
programming. Students should contact their adviser on this matter. Completion of Mathematics MATH 222 and MATH 315 during U1 is also strongly
recommended.

* denotes courses with CEGEP equivalents.

** Students who have successfully completed MATH 150 and MATH 151 are not required to take MATH 222.

Introductory Organic Chemistry 1(4)CHEM 212*

Introduction to Atmospheric Chemistry(3)CHEM 219

Introductory Organic Chemistry 2(4)CHEM 222*

Introductory Physical Chemistry 1(2)CHEM 223

Introductory Physical Chemistry 2(2)CHEM 243

Introductory Physical Chemistry 1 Laboratory(1)CHEM 253

Introductory Physical Chemistry 2 Laboratory(1)CHEM 263

Inorganic Chemistry 1(3)CHEM 281

Introductory Analytical Chemistry(2)CHEM 287

Introductory Analytical Chemistry Laboratory(1)CHEM 297

Introductory Organic Chemistry 3(3)CHEM 302

Molecular Properties and Structure 1(3)CHEM 345

Molecular Properties and Structure 2(3)CHEM 355

Statistical Thermodynamics(2)CHEM 365

Instrumental Analysis 1(3)CHEM 367

Instrumental Analysis 2(3)CHEM 377

Inorganic Chemistry 2(3)CHEM 381

Integrated Inorganic/Organic Laboratory(3)CHEM 392

Physical Chemistry Laboratory 2(2)CHEM 393

Advances in Chemistry of Atmosphere(3)CHEM 419

Green Chemistry(3)CHEM 462

Calculus 3(3)MATH 222**

Ordinary Differential Equations(3)MATH 315

Complementary Courses (15 credits)

6 credits of research*:

* Students may take up to 12 Research Project credits but only 6 of these may be used to ful�l the program requirement.

Research Project 1(6)CHEM 470

Research Project 2(3)CHEM 480

Research Project 3(1.5)





Introductory Organic Chemistry 3(3)CHEM 302

Advanced Materials(3)CHEM 334

Molecular Properties and Structure 1(3)CHEM 345

Molecular Properties and Structure 2(3)CHEM 355

Statistical Thermodynamics(2)CHEM 365

Instrumental Analysis 1(3)CHEM 367

Instrumental Analysis 2(3)CHEM 377

Inorganic Chemistry 2(3)CHEM 381

Integrated Inorganic/Organic Laboratory(3)CHEM 392

Physical Chemistry Laboratory 2(2)CHEM 393

Research Project 1(6)CHEM 470***

Introductory Polymer Chemistry(3)CHEM 574

Calculus 3(3)MATH 222**

Ordinary Differential Equations(3)MATH 315

Electricity and Magnetism(2)PHYS 242

Complementary Courses (9 credits)

9 credits, three of:

* Students take either ANAT 542 or MIME 542.

Transmission Electron Microscopy(3)ANAT 542*

Green Chemistry(3)CHEM 462

Chemistry of Inorganic Materials(3)CHEM 531

Small Molecule Crystallographyj
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Bachelor of Science (B.Sc.) - Minor Cognitive Science (27 credits)14.8.2

The Minor Cognitive Science is intended to supplement and support Major or Honours programs in Computer Science, Linguistics, Philosophy, or Psychology.
Students wishing to enroll in this Minor must meet with the Adviser.

Required Course (3 credits)

Cognitive Science(3)PSYC 532

Complementary Courses (24 credits)

24 credits from outside of the student's home department, selected from the courses listed below:

Computer Science

Arti�cial Intelligence(3)COMP 424

Logic and Computation(3)COMP 527

Fundamentals of Computer Vision(3)COMP 558

Educational Psychology

Applied Cognitive Science(3)EDPE 555

Linguistics

Phonology 1(3)LING 331

Language Acquisition 1(3)LING 355

Introduction to Semantics(3)LING 360

Syntax 1(3)LING 371

Linguistic Theory and its Foundations(3)LING 419

Morphology(3)LING 440

Phonology 2(3)LING 531

Language Acquisition 2(3)LING 555

Syntax 2(3)LING 571

Language Acquisition and Breakdown(3)LING 590

Mathematics

Mathematical Logic(3)MATH 318

Computability and Mathematical Linguistics(3)MATH 328

Philosophy

Introduction to Deductive Logic 1(3)PHIL 210

Chomsky(3)PHIL 304

Philosophy of Mind(3)PHIL 306

Intermediate Logic(3)PHIL 310

Advanced Topics in Logic 1(3)PHIL 410

Philosophy of Language(3)PHIL 415

Epistemology(3)PHIL 419
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Seminar: Philosophy of Mind(3)PHIL 506

Seminar: Cognitive Science(3)PHIL 507

Psychology

Introduction to Neuroscience 2(3)NSCI 201

Introductory Behavioural Neuroscience(3)PSYC 211

Perception(3)PSYC 212

Cognition(3)PSYC 213

Animal Learning & Theory(3)PSYC 301

Human Cognition and the Brain(3)PSYC 311

Laboratory in Human Perception(3)PSYC 353

Special Topics in Neuropsychology(3)PSYC 410

Cognitive Development(3)PSYC 413

Memory and Brain(3)PSYC 470

Computer Science (COMP)14.9

Location14.9.1

McConnell Engineering Building, Room 318
3480 University Street
Montreal, Quebec, H3A 2A7
Telephone: 514-398-7071
Fax: 514-398-3883

Undergraduate Student Affairs Of�ce
Lorne Trottier Building, Room 2060
3630 University Street
Montreal, Quebec, H3A 2B2
Telephone: 514-398-7071 ext. 00739
Fax: 514-398-4653

Email: ugrad-sec@cs.mcgill.ca
Website: www.cs.mcgill.ca

About Computer Science14.9.2

Computer Science covers the theory and practice behind the design and implementation of computer and information systems. Fundamental to computer
science are questions about how to describe, process, manage, and analyze information and computation. A fundamental building block is the study of
algorithms. An algorithm presents a detailed sequence of actions solving a particular task. A computer program is the implementation of an algorithm in a
speci�c programming language so that a computer can execute the algorithm. Software generally refers to a computer program or a set of related computer
programs.

Based on the building blocks of algorithms and programs, computer science is split into many different areas such as the study of algorithms and data
structures, programming languages and methodology, theory of computation, software engineering (the design of large software systems), computer architecture
(the structure of the hardware), communication between computers, operating systems (the software that shields users from the underlying hardware), database
systems (software that handles large amounts of data ef�ciently), arti�cial intelligence (algorithms that imitate human information processing), computer
vision (algorithms that let computers see and recognize their environment), computer graphics, robotics (algorithms that control robots), and computational
biology (algorithms and methods that address problems inspired by biology). Computer science also plays an important role in many other �elds, including
Biology, Physics, Engineering, Business, Music, and Neuroscience, where it is necessary to process and reason about large amounts of data. Computer
Science is strongly related to mathematics, linguistics and engineering.

A degree in Computer Science offers excellent job prospects. As the use of computers and specialized software plays a crucial role in business, science and
our personal life, computer graduates are in high demand. Computer scientists �nd jobs in software development in many areas of computer science, in
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consulting, and in project management. As computer scientists often develop the software for a speci�c application domain (e.g., business, engineering,
medicine), they must be prepared and willing to get to know their application area.

The School of Computer Science offers a wide range of programs. Most programs start with the same set of basic courses allowing students to decide on
their exact program once the
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Professors

Laurie Hendren; B.Sc., M.Sc.(Qu.), Ph.D.(C�nell) (on sabbatical 2010-2011)

Prakash Panangaden; M.Sc.(IIT, Kanpur), M.S.(Chic.), Ph.D.(Wis.) (on sabbatical 2010-2011)

Bruce Reed; B.Sc., Ph.D.(McG.) (Canada Research Chair) (Royal Society of Canada Fellow)

Kaleem Siddiqi; B.Sc.(Lafayette), M.Sc., Ph.D.(Brown) (William Dawson Scholar)

Denis Thérien; B.Sc.(Montr.), M.Sc., Ph.D.(Wat.) (James McGill Professor) (on leave 2010-2011)

Associate Professors

Mathieu Blanchette; B.Sc., M.Sc.(Montr.), Ph.D.(Wash.) (on sabbatical 2010-2011)

Xiao-Wen Chang; B.Sc., M.Sc.(Nanjing), Ph.D.(McG.)

Claude Crépeau; B.Sc., M.Sc.(Montr.), Ph.D.(MIT)

Nathan Friedman; B.A.(W. Ont.), Ph.D.(Tor.)

Michael Trevor Hallett; B.Sc.(Qu.), Ph.D.(Vic. (BC))

Patrick Hayden; B.Sc.(McG.), Ph.D.(Oxf.) (Canada Research Chair) (on sabbatical 2010-2011)

Bettina Kemme; B.Sc., M.Sc.(Erlangen-Nuremberg, Germany), Ph.D.(ETH, Zurich)

Jörg Kienzle; Eng.Dip., Ph.D.(Swiss Fed. IT)

Michael Langer; B.Sc.(McG.), M.Sc.(Tor.), Ph.D.(McG.)

Brigitte Pientka; B.Sc., M.Sc.(Darmstadt), Ph.D.(Carn. Mell)

Doina Precup; B.Sc.(Cluj-Napoca), M.Sc., Ph.D.(Mass.)

Martin Robillard; B.Eng.(École Poly., Montr.), M.Sc., Ph.D.(Br. Col.) (on sabbatical 2011)

Carl Tropper; B.Sc.(McG.), Ph.D.(Brooklyn Poly.)

Hans Vangheluwe; B.Sc., M.Sc., D.Sc.(Ghent, Belgium) (on leave 2010-2011)
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Associate Members

Renée Sieber (Geography)

Adjunct Pr ofessors

Stefan Brands

Renato De Mori

Ted Perkins

Ioannis Rekleitis

Ger Otto Sabidussi

Pascal Tesson

Bachelor of Science (B.Sc.) - Minor Computer Science (24 credits)14.9.7

This Minor is designed for students who want to gain a basic understanding of computer science principles and get an overview of some computer science
areas. Basic computer science skills are important in many domains. Thus, the Minor is useful for students majoring in any discipline. It can be taken in
conjunction with any program in the Faculties of Science and Engineering (with the exception of other programs in Computer Science).

Students must obtain approval from the adviser of their main program. Students are strongly encouraged to talk to an adviser of the School of Computer
Science before choosing the complementary courses. Approval must be given by the School for the particular selection of courses to be credited towards the
Minor. This should be done before registering for the �nal term of studies.

Students may receive credit towards their Computer Science Minor by taking certain approved courses outside the School of Computer Science. These
courses must have a high computer science content. A student will not be permitted to receive more than six credits from such courses. These courses must
be approved by the School of Computer Science in advance. If a student's Major program requires Computer Science courses, up to six credits of Computer
Science courses may be used to ful�l both Major and Minor requirements.

Required Courses (9 credits)

* Students who have suf�cient knowledge in a programming language do not need to take COMP 202, but it must be replaced with an additional computer
science complementary course.

** Students may take either COMP 203 or COMP 250 but not both.

Introduction to Computing 1(3)COMP 202*

Introduction to Computing 2(3)COMP 203**

Introduction to Software Systems(3)COMP 206

Introduction to Computer Science(3)COMP 250**

Complementary Courses (15 credits)

15 credits selected from the courses below and computer science courses at the 300-level or above (except COMP 364, COMP 396, COMP 400, COMP
431).

* Note: COMP 251 is a prerequisite for many of the other complementary courses.

Data Structures and Algorithms(3)COMP 251*

Introduction to Computer Systems(3)COMP 273

Calculus 3(3)MATH 222

Discrete Structures 1(3)MATH 240

Bachelor of Science (B.Sc.) - Minor Computational Molecular Biology (24 credits)14.9.8

Computational molecular biology is the sub-discipline of bioinformatics that is located at the intersection of computer science and molecular biology. The
focus of this area is on techniques for managing and analyzing molecular sequence data. This program will provide undergraduate students in the biological
sciences with the skills from computer science to solve computational problems arising in molecular biology and genomics and will provide students with
the necessary skills to build software tools from these algorithms.

The Minor Computational Molecular Biology is NOT open to students in Computer Science or Joint Computer Science programs.
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Required Courses (24 credits)

Introduction to Computing 1(3)COMP 202

Introduction to Computing 2(3)COMP 203

Data Structures and Algorithms(3)COMP 251

Algorithm Design Techniques(3)COMP 360

Computational Biology Methods(3)COMP 462

Molecular Evolution Theory(3)COMP 563

Computational Gene Regulation(3)COMP 564

Discrete Structures 1(3)MATH 240.949 6ques





Or any computer science course at the 300-level or above, excluding COMP 364, COMP 396, and COMP 431.

Bachelor of Science (B.Sc.) - Major Computer Science (63 credits)14.9.11

This program is the standard Major program offered by the School of Computer Science. It provides a broad introduction to the principles of computer
science and offers ample opportunity to acquire in-depth knowledge of several sub-disciplines. At the same time, its credit requirements allow students to
take an additional minor.

Students may complete this program with a maximum of 63 credits or a minimum of 60 credits if they are exempt from taking COMP 202.

Required Courses (30 credits)

* Students who have suf�cient knowledge in a programming language do not need to take COMP 202.

Introduction to Computing 1(3)COMP 202*

Introduction to Software Systems(3)COMP 206

Introduction to Computer Science(3)COMP 250

Data Structures and Algorithms(3)COMP 251

Introduction to Computer Systems(3)COMP 273

Programming Languages and Paradigms(3)COMP 302

Operating Systems(3)COMP 310

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

Discrete Structures 1(3)MATH 240

Complementary Courses (33 credits)

Students should talk to an academic adviser before choosing their complementary courses.

At least 6 credits selected from:

Theoretical Aspects: Computer Science(3)COMP 330

Numerical Computing(3)COMP 350

Algorithm Design Techniques(3)COMP 360

At least 3 credits selected from:

Software Development(3)COMP 303

Object-Oriented Design(3)COMP 304

3 - 9 credits selected from:

* Must include at least one of the MATH 323 and MATH 340.

Mathematical Logic(3)MATH 318

Probability(3)MATH 323*

Statistics(3)MATH 324

Discrete Structures 2(3)MATH 340*

The remaining credits selected from computer science courses at the 300-level or above (except COMP 364, COMP 396, COMP 400, COMP 431) and ECSE
508.

Note: Students have to make sure that they have the appropriate prerequisites when choosing upper-level courses.
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Bachelor of Science (B.Sc.) - Major Computer Science and Biology (73 credits)14.9.12

This program will train students in the fundamentals of biology - with a focus on molecular biology - and will give them computational and mathematical
skills needed to manage, analyze, and model large biological datasets. Three integrative features of the program are a three-credit joint independent studies
course, co-supervised by a Biology professor and a Computer Science professor; a one-credit seminar; and a three-credit course BIOL 495 "Integrative
Computing in Biology".

Students may complete this program with a maximum of 73 credits or a minimum of 69 credits. This depends upon the student's choice of required courses
and whether or not the student is exempt from taking COMP 202.

Required Courses (49 credits)

Required Mathematics and Statistics Courses

6 credits from the following:

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

Required Computer Science Courses

12 - 16 credits from:

* Students who have suf�cient knowledge in a programming language are not required to take COMP 202.

** Students take either COMP 462 or COMP 561.

Introduction to Computing 1(3)COMP 202*

Introduction to Software Systems(3)COMP 206

Introduction to Computer Science(3)COMP 250

Data Structures and Algorithms(3)COMP 251

Computational Biology Methods(3)COMP 462**

Computational Biology Methods and Research(4)COMP 561**

Required Biology Courses

20 credits from:

Molecular Biology(3)BIOL 200

Cell Biology and Metabolism(3)BIOL 201

Basic Genetics(3)BIOL 202

Introduction to Ecology and Evolution(3)BIOL 215

Cell and Molecular Laboratory(4)BIOL 301

Introductory Organic Chemistry 1(4)CHEM 212

Required Joint Courses

7 credits from:

Integrative Computing in Biology(3)BIOL 495

Project in Biology and Computer Science(3)COMP 401

Undergraduate Bioinformatics Seminar(1)COMP 499

Complementary Courses (24 credits)

6 credits, ONE of the following pairs of courses as follows:

MATH 203 and MATH 204 or MATH 323 and MATH 324 or BIOL 309 and BIOL 373.
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* Students who have suf�cient knowledge in a programming language do not need to take COMP 202 and can replace it with additional computer science
complementary course credits.

Introduction to Computing 1(3)COMP 202*

Introduction to Software Systems(3)COMP 206

Introduction to Computer Science(3)COMP 250

Data Structures and Algorithms(3)COMP 251

Introduction to Computer Systems(3)COMP 273

Programming Languages and Paradigms(3)COMP 302

Software Development(3)COMP 303

Computer Systems Lab(1)COMP 308

Operating Systems(3)COMP 310

Introduction to C++(1)COMP 322

Theoretical Aspects: Computer Science(3)COMP 330

Software Engineering Project(3)COMP 361D1

Software Engineering Project(3)COMP 361D2

Fundamentals of Computer Graphics(3)COMP 557

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

Discrete Structures 1(3)MATH 240

Probability(3)MATH 323

Complementary Courses (17 credits)

Students complete a minimum of 15 or a maximum of 17 complementary credits selected as follows:

3 credits selected from:

Numerical Computing(3)COMP 350

Algorithm Design Techniques(3)COMP 360

6 - 8 credits selected from:

Arti�cial Intelligence(3)COMP 424

Computational Geometry(3)COMP 507

Modern Computer Games(4)COMP 521

Modelling and Simulation(4)COMP 522

Software Architecture(4)COMP 529

Object-Oriented Software Development(3)COMP 533

Fundamentals of Computer Animation(4)COMP 559 3)

4)



Computer Networks 1(3)COMP 535*

Bachelor of Science (B.Sc.) - Major Software Engineering (63 credits)14.9.14

This program provides a broad introduction to the principles of computer science and covers in depth the design and development of software systems.

Students may complete this program with a maximum of 63 credits or a minimum of 60 credits if they are exempt from taking COMP 202.

Required Courses (39 credits)

* Students who have suf�cient knowledge in a programming language do not need to take COMP 202.

** Students may select either COMP 310 or ECSE 427 but not both.

Introduction to Computing 1(3)COMP 202*

Introduction to Software Systems(3)COMP 206

Introduction to Computer Science(3)COMP 250

Data Structures and Algorithms(3)COMP 251

Introduction to Computer Systems(3)COMP 273

Programming Languages and Paradigms(3)COMP 302

Software Development(3)COMP 303

Operating Systems(3)COMP 310**

Software Engineering Project(3)COMP 361D1

Software Engineering Project(3)COMP 361D2

Operating Systems(3)ECSE 427**

Software Validation(3)ECSE 429

Linear Algebra(3)MATH 223

Discrete Structures 1(3)MATH 240

Complementary Courses (24 credits)

At least 9 credits selected from groups A and B, with at least 3 credits selected from each:

Group A:

Calculus 3(3)MATH 222

Probability(3)MATH 323

Statistics(3)MATH 324

Group B:

Theoretical Aspects: Computer Science(3)COMP 330

Algorithm Design Techniques(3)COMP 360

At least 15 credits selected from the following, with at least 6 credits selected from Software Engineering Specializations, and at least 6 credits selected from
Applications Specialties.

Software Engineering Specializations

* Students may select either COMP 409 or ECSE 420 but not both.

Concurrent Programming(3)COMP 409*

Language-based Security(3)COMP 523COMP 523



Software Architecture(4)COMP 529

Object-Oriented Software Development(3)COMP 533

Parallel Computing(3)ECSE 420*

Application Specialties

* Students may select either COMP 557 or ECSE 532 but not both.

Numerical Computing(3)COMP 350

Introduction Robotics and Intelligent Systems(3)COMP 417

Database Systems(3)COMP 421

Arti�cial Intelligence(3)COMP 424

Distributed Systems(4)COMP 512

Compiler Design(4)COMP 520

Modern Computer Games(4)COMP 521

Modelling and Simulation(4)COMP 522

Computer Networks 1(3)COMP 535

Fundamentals of Computer Graphics(3)COMP 557*

Fundamentals of Computer Vision(3)COMP 558

Human-Computer Interaction(3)ECSE 424

Computer Graphics(3)ECSE 532*

Bachelor of Science (B.Sc.) - Honours Computer Science (75 credits)14.9.15

Students may complete this program with a maximum of 75 credits or a minimum of 72 credits if they are exempt from taking COMP 202.

Honours students must maintain a CGPA of at least 3.00 during their studies and at graduation.

Required Courses (45 credits)

* Students who have suf�cient knowledge in a programming language do not need to take COMP 202.

** Students take either MA



Complementary Courses (30 credits)

At least 3 credits selected from:

Software Development(3)COMP 303

Object-Oriented Design(3)COMP 304

6 credits selected from:

Mathematical Logic(3)MATH 318

Probability(3)MATH 323

Statistics(3)MATH 324

The remaining credits selected from computer science courses at the 300-level or above (except COMP 364, COMP 396, COMP 400, COMP 431) and ECSE
508. At least 12 credits must be at the 500-level.

Bachelor of Science (B.Sc.) - Honours Software Engineering (75 credits)14.9.16

This program provides a more challenging and research-oriented version of the Major Software Engineering program.

Students may complete this program with a maximum of 75 credits or a minimum of 72 credits if they are exempt from taking COMP 202.

Honours students must maintain a CGPA of at least 3.00 during their studies and at graduation.

Required Courses (42 credits)

* Students who have suf�cient knowledge in a programming language do not need to take COMP 202.

** Students may select either COMP 310 or ECSE 427 but not both.

Introduction to Computing 1(3)COMP 202*

Introduction to Software Systems(3)COMP 206

Introduction to Computer Science(3)COMP 250

Data Structures and Algorithms(3)COMP 251

Introduction to Computer Systems(3)COMP 273

Programming Languages and Paradigms(3)COMP 302

Software Development(3)COMP 303

Operating Systems(3)COMP 310**

Software Engineering Project(3)COMP 361D1

Software Engineering Project(3)COMP 361D2

Technical Project and Report(3)COMP 400

Operating Systems(3)ECSE 427**

Software Validation(3)ECSE 429

Linear Algebra(3)MATH 223

Discrete Structures 1(3)MATH 240

Complementary Courses (33 credits)

Of the 33 credits, at least 12 credits must be at the 500-level or above. Courses at the 600- or 700-level require special permission. Information on the policy
and procedures for such permission may be found at the website: http://www.mcgill.ca/science/sousa/bsc/course/graduate/.

At least 9 credits selected from groups A and B, with at least 3 credits selected from each:

Group A:



* Students who have successfully completed MATH 150 and MATH 151 are not required to take MATH 222.

Calculus 3(3)MATH 222*

Probability(3)MATH 323

Statistics(3)MATH 324

Group B:

Theoretical Aspects: Computer Science(3)COMP 330

Algorithm Design Techniques(3)COMP 360

At least 18 credits selected from the following, with at least 6 credits selected from Software Engineering Specializations, and at least 9 credits selected from
Applications Specialties.

Software Engineering Specializations

* Students may select either COMP 409 or ECSE 420 but not both.

Concurrent Programming(3)COMP 409*

Language-based Security(3)COMP 523

Formal Veri�cation(3)COMP 525

Software Architecture(4)COMP 529

Object-Oriented Software Development(3)COMP 533

Parallel Computing(3)ECSE 420*

Application Specialties

Numerical Computing(3)COMP 350

Introduction Robotics and Intelligent Systems(3)COMP 417

Database Systems(3)COMP 421

Arti�cial Intelligence(3)COMP 424

Distributed Systems(4)COMP 512

Compiler Design(4)COMP 520

Modern Computer Games(4)COMP 521

Modelling and Simulation(4)COMP 522

Computer Networks 1(3)COMP 535

Fundamentals of Computer Graphics(3)COMP 557

Fundamentals of Computer Vision(3)COMP 558

Human-Computer Interaction(3)ECSE 424

At least 6 credits selected from any COMP courses at the 500-level or above. These may include courses on the Software Engineering Specializations and
Application Specialties lists.

Computer Science (COMP) Related Programs14.9.17

Joint Major in Mathematics and Computer Science14.9.17.1

For more information, see  section 14.21: Mathematics and Statistics (MATH).
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Frank Dawson Adams Building, Room 214
Email: jeanne.paquette@mcgill.ca
Telephone: 514-398-4402

Earth and Planetary Sciences (EPSC) Faculty14.10.3

Chair

TBA

Emeritus Professors

Jafar Arkani-Hamed; B.Eng.(Tehran), Ph.D.(MIT)

Wallace H. MacLean; B.Geol.Eng.(Colorado Sch. of Mines), M.Sc.(Appl.), Ph.D.(McG.)

Robert F. Martin; B.Sc.(Ott.), M.S.(Penn. St.), Ph.D.(Stan.)

Eric W. Mountjoy; B.A.Sc.(Br. Col.), Ph.D.(Tor.) (William E. Logan Emeritus Professor of Geology)

Colin W. Stearn; B.Sc.(McM.), M.S., Ph.D.(Yale), F.R.S.C.

Professors

Don R. Baker; A.B.(Chic.), Ph.D.(Penn. St.)

Don M. Francis; B.Sc.(McG.), M.Sc.(Br. Col.), Ph.D.(MIT) (Dawson Professor of Geology)

Andrew J. Hynes; B.Sc.(Tor.), Ph.D.(Cant.) (William E. Logan Professor of Geology)

Olivia G. Jensen; B.Sc., M.Sc., Ph.D.(Br. Col.)

Alfonso Mucci; B.Sc., M.Sc.(Montr.), Ph.D.(Miami)

John Stix; A.B.(Dart.), M.Sc., Ph.D.(Tor.)

A.E. (Willy) Williams-Jones; B.Sc., M.Sc.(Natal), Ph.D.(Qu.)

Associate Professors

Galen Halverson; B.A.(Mont.), M.A.(Harv.), Ph.D.(Harv.) (T.H. Clark Chair in Sedimentary and Petroleum Geology)

Jeanne Paquette; B.Sc., M.Sc.(McG.), Ph.D.(Stonybrook) (Undergraduate Director)

Hojatollah Vali; B.Sc., M.Sc., Ph.D.(Munich) (Director, Electron Microscopy Centre)

Assistant Professors

Eric Galbraith; B.Sc.(McG.), Ph.D.(Br. Col.)

Sarah Hall; B.A.(Hamilton), Ph.D.(Calif.-Santa Cruz)

Jeffrey McKenzie; B.Sc.(McG.), M.Sc., Ph.D.(Syr.)

Boswell Wing; A.B.(Harv.), M.A., Ph.D.(Johns H.) (Canada Research Chair in Earth Systems Science (Geochemistry))

Faculty Lecturer

W. Minarik; B.A.(St. Olaf), M.Sc.(Wash.), Ph.D.(Rensselaer)

Adjunct Pr ofessors

M. Duchesne

H. Hofmann

M. Riedel

H. Short

B. Sundby
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Retired Professors

R. Hesse

Bachelor of Science (B.Sc.) - Minor Geology (18 credits)14.10.4

The Minor Geology offers students from other departments the opportunity to obtain exposure to the Earth Sciences.

Required Courses (6 credits)

Introductory Mineralogy(3)EPSC 210

Introductory Petrology(3)EPSC 212

Complementary Courses (12 credits)

3 credits, one of:

Understanding Planet Earth(3)EPSC 201

Earth and Life History(3)EPSC 233

9 credits selected from the list below and other 300-level and higher courses in Earth and Planetary Sciences may be substituted with permission.

Structural Geology(3)EPSC 203

Field School 1(3)EPSC 231

Invertebrate Paleontology(3)EPSC 334

Tectonics(3)EPSC 350

Hydrothermal Mineral Deposits(3)EPSC 451

Mineral Deposits(3)EPSC 452

Chemical Oceanography(3)EPSC 542

Ore-forming Processes 1(3)EPSC 561

Bachelor of Science (B.Sc.) - Minor Geochemistry (18 credits)14.10.5

Required Courses (9 credits)

Understanding Planet Earth(3)EPSC 201

Introductory Mineralogy(3)EPSC 210

Introductory Petrology(3)EPSC 212

Complementary Courses (9 credits)

9 credits selected from:

Principles of Geochemistry(3)EPSC 220

Crystal Chemistry(3)EPSC 501

Isotope Geology(3)EPSC 519

Chemical Oceanography(3)EPSC 542

Low-Temperature Geochemistry(3)EPSC 545

Ore-forming Processes 1(3)EPSC 561

Cosmochemistry(3)EPSC 570
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Applied Geochemistry Seminar(3)EPSC 590

Bachelor of Science (B.Sc.) - Liberal Program - Core Science Component Earth and Planetary Sciences (45 credits)14.10.6

The B.Sc. (Liberal) program in Earth and Planetary Sciences provides the graduate with a solid core of knowledge of Geology, Geophysics, Earth Systems
Science and Planetary Science while allowing for a broadening of the student's educational experience with courses from the other sciences or the arts. The
program is �exible, allowing students to assemble a truly interdisciplinary degree.

Required Courses (21 credits)

Structural Geology(3)EPSC 203

Introductory Mineralogy(3)EPSC 210

Introductory Petrology(3)EPSC 212

Principles of Geochemistry(3)EPSC 220

Field School 1(3)EPSC 231

Earth and Life History(3)EPSC 233

Elementary Earth Physics(3)EPSC 320

Complementary Courses (24 credits)

3 credits, one of:

Field School 2(3)EPSC 331

Field School 3(3)EPSC 341

plus 21 credits chosen from the following:
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Hydrogeology(3)EPSC 549

Selected Topics 1(3)EPSC 550

Selected Topics 2(3)EPSC 551

Selected Topics 3(3)EPSC 552

Ore-forming Processes 1(3)EPSC 561

Ore-forming Processes 2(3)EPSC 562

Cosmochemistry(3)EPSC 570

Aqueous Geochemistry(3)EPSC 580

Applied Geochemistry Seminar(3)EPSC 590

Investigating the Earth System(3)ESYS 300

Earth System Modelling(3)ESYS 301

Earth System Applications(3)ESYS 500

Bachelor of Science (B.Sc.) - Major Earth and Planetary Sciences (66 credits)14.10.7

The program curriculum is designed to provide a rigorous foundation in physical sciences and the �exibility to create an individualized program in preparation
for careers in industry, teaching and research. The program is accepted for professional quali�cation in most Canadian provinces.

U1 Required Courses (21 credits)

Structural Geology(3)EPSC 203

Introductory Mineralogy(3)EPSC 210

Introductory Petrology(3)EPSC 212

Principles of Geochemistry(3)EPSC 220

Field School 1(3)EPSC 231

Spectroscopy of Minerals(3)EPSC 312

Calculus 3(3)MATH 222

U1 Complementary Course (3 credits)

3 credits, one of:

Understanding Planet Earth(3)EPSC 201

Earth and Life History(3)EPSC 233

U2 and/or U3 Required Courses (24 credits)

Elementary Earth Physics(3)EPSC 320

Invertebrate Paleontology(3)EPSC 334

Earth and Planetary Inference(3)EPSC 340

Tectonics(3)EPSC 350

Igneous Petrology(3)EPSC 423

Metamorphic Petrology(3)EPSC 445

Mineral Deposits(3)EPSC 452

Sedimentary Geology(3)EPSC 455

Complementary Courses (18 credits)
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3 credits, one of:

Field School 2(3)EPSC 331

Field School 3(3)EPSC 341

plus 15 credits (5 courses) chosen from the following:

Note: Other courses at the 300-level or higher in Earth and Planetary Sciences and in other departments in the Faculties of Science and Engineering may
also be used as complementary credits with the permission of the Director of Undergraduate Studies.

Earthquakes and Earth Structure(3)EPSC 330

Sediments to Sequences(3)EPSC 425

Applied Geophysics(3)EPSC 435

Hydrothermal 64 600.66 mar0.6Bsom the follo





Cosmochemistry(3)EPSC 570

Aqueous Geochemistry(3)EPSC 580

Applied Geochemistry Seminar(3)EPSC 590

Bachelor of Science (B.Sc.) - Honours Planetary Sciences (81 credits)14.10.9

The program curriculum is designed to provide a rigorous foundation in physical sciences and the �exibility to create an individualized program in preparation
for careers in industry, teaching and research. It is intended to provide an excellent preparation for graduate work in the Earth and Planetary Sciences.

Note: Honours students must maintain a CGPA equal to or greater than 3.20.

U1 Required Courses (27 credits)

Structural Geology(3)EPSC 203

Introductory Mineralogy(3)EPSC 210

Introductory Petrology(3)EPSC 212

Principles of Geochemistry(3)EPSC 220

Field School 1(3)EPSC 231

Earth and Life History(3)EPSC 233

Spectroscopy of Minerals(3)EPSC 312

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

U2 and/or U3 Required Courses (42 credits)

Elementary Earth Physics(3)EPSC 320

Earthquakes and Earth Structure(3)EPSC 330

Earth and Planetary Inference(3)EPSC 340

Tectonics(3)EPSC 350

Igneous Petrology(3)EPSC 423

Honours Research Project(3)EPSC 480D1

Honours Research Project(3)EPSC 480D2

Geodynamics and Geomagnetism(3)EPSC 510

Cosmochemistry(3)EPSC 570

Advanced Calculus(3)MATH 314

Ordinary Differential Equations(3)MATH 315

Numerical Analysis(3)MATH 317

Introduction to Partial Differential Equations(3)MATH 319

Majors Electricity and Magnetism(3)PHYS 340

Complementary Courses (12 credits)

3 credits, one of:

Dynamics of Simple Systems(3)PHYS 230



Note: Courses at the 300-level or higher in other departments in the Faculties of Science and Engineering may also be used as complementary credits, with
the permission of the Director of Undergraduate Studies.

Invertebrate Paleontology(3)EPSC 334

Sediments to Sequences(3)EPSC 425

Applied Geophysics(3)EPSC 435

Hydrothermal Mineral Deposits(3)EPSC 451

Crystal Chemistry(3)EPSC 501

Isotope Geology(3)EPSC 519

Subsurface Mapping(3)EPSC 525

Volcanology(3)EPSC 530

Chemical Oceanography(3)EPSC 542

Modelling Geochemical Processes(3)EPSC 547

Processes of Igneous Petrology(3)EPSC 548

Hydrogeology(3)EPSC 549

Selected Topics 1(3)EPSC 550

Selected Topics 2(3)EPSC 551

Selected Topics 3(3)EPSC 552

Ore-forming Processes 1(3)EPSC 561

Ore-forming Processes 2(3)EPSC 562

Aqueous Geochemistry(3)EPSC 580

Applied Geochemistry Seminar(3)EPSC 590

Ear
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The ESS Major is of



Waves and Stability(3)ATOC 513

Paleoclimate Dynamics(3)ATOC 530

Dynamics of Current Climates(3)ATOC 531

Synoptic Meteorology 1(3)ATOC 540

Synoptic Meteorology 2(3)ATOC 541

Ecological Dynamics(3)BIOL 308

Mathematical Models in Biology(3)BIOL 309

Limnology(3)BIOL 432

Theoretical Ecology(3)BIOL 434

Biological Oceanography(3)BIOL 441

Conservation Biology(3)BIOL 465

Ecology of Species Invasions(3)BIOL 540



Quantitative Methods(3)GEOG 351

Running Water Environments(3)GEOG 372

Adaptive Environmental Management(3)GEOG 380

Field Studies - Physical Geography(3)GEOG 495

Subarctic Field Studies(3)GEOG 499

Global Biogeochemistry(3)GEOG 505

Advanced Geographic Information Science(3)GEOG 506

Advanced Environmental Hydrology(3)GEOG 522

Remote Sensing and Interpretation(3)GEOG 535

Geocryology(3)GEOG 536

Advanced Fluvial Geomorphology(3)GEOG 537

Historical Ecology Techniques(3)GEOG 550

Advanced Calculus(3)MATH 314

Ordinary Differential Equations(3)MATH 315

Numerical Analysis(3)MATH 317

Introduction to Partial Differential Equations(3)MATH 319

Probability(3)MATH 323

Nonlinear Dynamics and Chaos(3)MATH 326

Regression and Analysis of Variance(3)MATH 423

Mathematical Methods in Biology(3)MATH 437

Introduction to Stochastic Processes(3)MATH 447

Sampling Theory and Applications(4)MATH 525

Socio-Cultural Issues in Water(3)NRSC 540

Topics in Classical Mechanics(3)PHYS 331

Majors Electricity and Magnetism(3)PHYS 340

Majors Electromagnetic Waves(3)PHYS 342

Physics of Fluids(3)PHYS 432

Revision, Fall 2010. End of revision.

Environment14.12

Location14.12.1

Downtown Campus
3534 University Street
Montreal, Quebec, H3A 2A7
Telephone: 514-398-2827
Fax: 398-1643

Macdonald Campus
Rowles House
21,111 Lakeshore Road
Sainte-Anne-de-Bellevue, Quebec, H9X 3V9
Telephone: 514-398-7559
Fax: 514-398-7846
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About Environment14.12.2

All courses given by the McGill School of Environment (Subject Code ENVR) are considered as courses taught by the Faculty of Science.

Science students who are interested in studying the environment should refer to the McGill School of Environment section where they will �nd information
concerning the Minor Program in Environment, the B.Sc. Major Program in Environment and the B.Sc. Honours Program in Environment.

Experimental Medicine (EXMD)14.13

Location14.13.1

Lady Meredith House, Room 101
Email: experimental.medicine@mcgill.ca
Website: www.medicine.mcgill.ca/EXPMED

About Experimental Medicine14.13.2

Experimental Medicine is a division of the Department of Medicine. There are no B.Sc. programs in Experimental Medicine, but the EXMD courses listed
below are considered as courses taught by the Faculty of Science.

Physiology and Biochemistry Endocrine Systems(3)EXMD 401

Advanced Endocrinology 01(3)EXMD 502

Advanced Endocrinology 02(3)EXMD 503

Biology of Cancer(3)EXMD 504

Advanced Applied Cardiovascular Physiology(3)EXMD 506

Advanced Applied Respiratory Physiology(3)EXMD 507

Advanced Topics in Respiration(3)EXMD 508

Gastrointestinal Physiology and Pathology(3)EXMD 509

Bioanalytical Separation Methods(3)EXMD 510

Joint Venturing with Industry(3)EXMD 511

Field Study14.14

For details about the Minor Program in Field Study, see Field Studies and Study Abroad > Field Study Minor.

General Science Minor14.15

Location14.15.1

Interdisciplinary Programs Adviser
Wendy Brett
Email: wendy.brett@mcgill.ca
Telephone: 514-398-7330

About General Science14.15.2

The Minor in General Science is only open to students in a B.Sc. Liberal Program. Students interested in completing this minor must consult with the Advisor
for this program. See the program description in  section 14.15.3: Bachelor of Science (B.Sc.) - Minor General Science (18 credits) for more information.
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Bachelor of Science (B.Sc.) - Minor General Science (18 credits)14.15.3

The Minor General Science is restricted to students in the B.Sc. Liberal program and may be used for the breadth component in this option. Students should
consult their program adviser for their core science component and the Interdisciplinary Programs Adviser when selecting courses for this minor.

Complementary Courses (18 credits)

Courses are to be chosen according to the following guidelines:

All courses must be offered by the Faculty of Science and must be at or above the 200-level*.

All courses must be different from the student's core science component courses.

Two options:

9 credits at the 300-level or above and at least 9 credits outside the student's core science component subject.

or

12 credits at the 300-level or above and at least 6 credits outside the student's core science component subject.

*Note: All Undergraduate Research project courses with the 396 or 397 course number cannot be used toward the General Science Minor.

Geography (GEOG)14.16

Location14.16.1

Burnside Hall, Room 705
805 Sherbrooke Street West
Montreal, Quebec H3A 2K6

Telephone: 514-398-4951 or 514-398-4111
Fax: 514-398-7437
Website: www.geog.mcgill.ca

About Geography14.16.2

The Department of Geography offers programs in both Arts and Science. All B.A. pr ograms in Geography (including Urban Systems) can be found
under Faculty of Arts > Geography (GEOG).

Geography is a broad, holistic discipline - both a natural and a social science because it examines people and their environment and serves as a bridge between
physical and cultural processes. Human Geography (a social science, thus B.A. programs) is concerned especially with the political, economic, social, and
cultural processes and resource practices that create spatial patterns and that de�ne particular places. Physical Geography (B.Sc. programs) integrates
disciplines such as climatology, geomorphology, geology, biology, hydrology, ecology, soil science and even marine science. Whether considering greenhouse
gas emissions, the spread of disease, or threats to biodiversity, in all cases, geographers ty

http://www.geog.mcgill.ca


Emeritus Professor

B.J. Garnier; M.A.(Camb.)

Professors

P





Principles of Statistics 1(3)MATH 203

Introduction to Psychological Statistics(3)PSYC 204

Statistics in Social Research(3)SOCI 350

One (3 credits) from the following GIS/Remote Sensing courses:

Raster Geo-Information Science(3)GEOG 306

Socioeconomic Applications of GIS(3)GEOG 307

Principles of Remote Sensing(3)GEOG 308

Four courses (12 credits) from the following:

Soils and Environment(3)GEOG 305

Climatic Environments(3)GEOG 321

Environmental Hydrology(3)GEOG 322

Running Water Environments(3)GEOG 372

Wetlands(3)GEOG 470

One (3 credits) from the following �eld courses:

(Field course availability is determined each year in February.)

Field Studies - Physical Geography(3)GEOG 495

Geographical Excursion(3)GEOG 496

Ecology of Coastal Waters(3)GEOG 497

Subarctic Field Studies(3)GEOG 499

Two additional courses (6 credits) from the list of approved Geography courses below, including at least one at the 400-level or above.

Environmental Management 2(3)GEOG 404

Modelling Environmental Systems(3)GEOG 501

Global Biogeochemistry(3)GEOG 505

Advanced Geographic Information Science(3)GEOG 506

Advanced Environmental Hydrology(3)GEOG 522

Global Ecosystems and Climate(3)GEOG 523

Remote Sensing and Interpretation(3)GEOG 535

Geocryology(3)GEOG 536

Advanced Fluvial Geomorphology(3)GEOG 537

Historical Ecology Techniques(3)GEOG 550

Ecological Restoration(3)GEOG 555

Bachelor of Science (B.Sc.) - Major Geography (58 credits)14.16.8

The Major is designed to provide a coverage of the main elements of physical geography.

Required Courses (22 credits)

Introductory Geo-Information Science(3)GEOG 201
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Environmental Systems(3)GEOG 203

Geography of the World Economy(3)GEOG 216

Cities in the Modern World(3)GEOG 217

Earth's Changing Surface(3)GEOG 272

Local Geographical Excursion(1)GEOG 290

En(3)



Geography Approved Cour



Statistics in Social Research(3)SOCI 350

3 credits of GIS techniques:

http://www.mcgill.ca/africa




For graduation in the Honours program, the student must complete a minimum of 90 credits, and achieve a CGPA of not less than 3.30. The immunology
courses (BIOC 503, MIMM 314, MIMM 414, MIMM 509, PHGY 419D1/D2, PHGY 513, PHGY 531) must all be passed with a grade not less than B.

Required Courses (48 credits)

U1 Required Courses

20 credits selected as follows:

* Students select either BIOC 212 or BIOL 201.

** Students select either CHEM 203 or CHEM 204.

*** Students select either PHGY 209 or MIMM 211.

Molecular Mechanisms of Cell Function(3)BIOC 212*

Molecular Biology(3)BIOL 200

Cell Biology and Metabolism(3)BIOL 201*

Survey of Physical Chemistry(3)CHEM 203**

Physical Chemistry/Biological Sciences 1(3)CHEM 204**

Introductory Organic Chemistry 1(4)CHEM 212

Introductory Organic Chemistry 2(4)CHEM 222

Introductory Microbiology(3)MIMM 211***

Mammalian Physiology 1(3)PHGY 209***

U2 Required Courses

13 credits from the following:

Introduction to Dynamic Histology(4)ANAT 261

Metabolic Biochemistry(3)BIOC 311

Biochemistry of Macromolecules(3)BIOC 312

Immunology(3)MIMM 314

U3 Required Courses

15 credits from the following:

Advanced Immunology(3)MIMM 414

Immunology Research Project(4.5)PHGY 419D1

Immunology Research Project(4.5)PHGY 419D2

Cellular Immunology(3)PHGY 513

Complementary Courses (27 credits)

U1 Complementary Courses

6 credits chosen for U1 complementary courses in the following manner.

3 credits selected from:

Biometry(3)BIOL 373

Principles of Statistics 1(3)MATH 203

Introduction to Psychological Statistics(3)PSYC 204

plus 3 credits selected from the following:

* Students take CHEM 287 and CHEM 297.
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Systemic Human Anatomy(3)ANAT 214

Introductory Molecular and Cell Biology(3)ANAT 262

Basic Genetics(3)BIOL 202

Biology of Organisms(3)BIOL 205

Evolution(3)BIOL 304

Introductory Analytical Chemistry(2)CHEM 287

Introductory Analytical Chemistry Laboratory(1)CHEM 297

Introduction to Computing 1(3)COMP 202

Introduction to Computing 2(3)COMP 203

Principles of Statistics 2(3)MATH 204

Introductory Microbiology(3)MIMM 211

Laboratory in Microbiology(2)MIMM 212

Mammalian Physiology 1(3)PHGY 209

Mammalian Physiology 2(3)PHGY 210

U2 Complementary Courses

12 credits chosen as follows:

6 credits selected from:

Students may select

* BIOC 300D1 and BIOCD2 or

** MIMM 386D1 and MIMM 386D2 or

*** PHGY 212 and PHGY 213 and BIOL 301

Laboratory in Biochemistry(3)BIOC 300D1*

Laboratory in Biochemistry(3)BIOC 300D2*

Cell and Molecular Laboratory(4)BIOL 301***

Laboratory in Microbiology and Immunology(3)MIMM 386D1**

Laboratory in Microbiology and Immunology(3)MIMM 386D2**

Introductory Physiology Laboratory 1(1)PHGY 212***

Introductory Physiology Laboratory 2(1)PHGY 213***

plus 6 credits, selected from:

* Students take either MATH 315 or BIOL 309.

Cellular Traf�cking(3)ANAT 365

Molecular Biology of the Gene(3)BIOL 300

Mathematical Models in Biology(3)BIOL 309*

Molecular Biology of Oncogenes(3)BIOL 314

Introductory Organic Chemistry 3(3)CHEM 302

Calculus 3(3)MATH 222

Ordinary Differential Equations(3)MATH 315*

Microbial Physiology(3)MIMM 323

Fundamental Virology(3)MIMM 324

Human Disease(3)PATH 300
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Drug Action(3)PHAR 300

Drugs and Disease(3)PHAR 301

Principles of Toxicology(3)PHAR 303

Channels, Synapses & Hormones(3)PHGY 311

Respiratory, Renal, & Cardiovascular Physiology(3)PHGY 312

Blood, Gastrointestinal, & Immune Systems Physiology(3)PHGY 313

Integrative Neuroscience(3)PHGY 314

U3 Complementary Courses

9 credits of U3 complementary courses chosen in the following manner:

3 credits selected from:

Immunochemistry(3)BIOC 503

In�ammatory Processes(3)MIMM 509

Topics in Applied Immunology(3)PHGY 531

plus 6 credits selected from:

* Students take either BIOC 458 or ANAT 458, but not both.

Membranes and Cellular Signaling(3)ANAT 458*

Biophysical Chemistry(3)BIOC 404

Protein Structure and Function(3)BIOC 450

Nucleic Acids(3)BIOC 454

Membranes and Cellular Signaling(3)BIOC 458*

Immunochemistry(3)BIOC 503

Gene Activity in Development(3)BIOL 520

Parasitology(3)MIMM 413

Bacterial Pathogenesis(3)MIMM 465

Viral Pathogenesis(3)MIMM 466

In�ammatory Processes(3)MIMM 509

Drug Design and Development 1(3)PHAR 503

Drug Design and Development 2(3)PHAR 504

Topics in Applied Immunology(3)PHGY 531

Cellular and Molecular Physiology(3)PHGY 552

Interdisciplinary Life Sciences Minor14.18

Location14.18.1

Interdisciplinary Programs Advisor
Wendy Brett
Email: wendy.brett@mcgill.ca
Telephone: 514-398-7330
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About Interdisciplinary Life Sciences Minor14.18.2

The Interdisciplinary Life Sciences Minor allows students to obtain exposure to Life Sciences and life science-related areas. Students must consult with the
Advisor to review course selection.

Please note:  Students studying in Anatomy and Cell Biology, Biochemistry, Microbiology and Immunology, and Physiology, are not permitted to
complete this minor.

Bachelor of Science (B.Sc.) - Minor Interdisciplinary Life Sciences (24 credits)14.18.3

The Interdisciplinary Life Sciences minor will allow students from the earth, physical, math, and computational science areas to broaden their studies with
some basic life sciences, health social science, and empirical technological science. The minor is 24 credits and allows students �exibility in their course
selections. Students must take 9 credits from an extensive list of basic life science courses, 3 credits from an extensive list of health and social science courses,
and 3 credits from an empirical and technological science list. The remaining 9 credits may be taken from courses listed in any of the three categories.

This Minor is not open to students taking a Major, Honours, or Core Science Component in the following units: Anatomy and Cell Biology, Biochemistry,
Microbiology and Immunology, and Physiology.

Interested students should contact the Interdisciplinary Programs Advisor.

Complementary Courses (24 credits)

The 24 credits required for this program must satisfy the following criteria:

At least 18 credits must be new credits that are not used to satisfy any other program.

At least 18 credits must be outside the student's main discipline.

Depth requirement:

at least 6 credits must be at the 300-level or above.

Breadth requirement:

at least 9 credits must be taken from the Basic Life Sciences List,

at least 3 credits from the Health Social Sciences List,

at least 3 credits from the Empirical Science and Technology List.

The remaining 9 credits may be selected from any of the lists.

Basic Life Sciences

at least 9 credits from:

* Students take either ANAT 212 or BIOC 212, but not both.

Molecular Mechanisms of Cell Function(3)ANAT 212*

Systemic Human Anatomy(3)ANAT 214

Introduction to Dynamic Histology(4)ANAT 261

Introductory Molecular and Cell Biology(3)ANAT 262

Circuitry of the Human Brain(3)ANAT 321

Cellular Traf�cking(3)ANAT 365

Basis of Embryology(3)ANAT 381

Molecular Mechanisms of Cell Function(3)BIOC 212*

Metabolic Biochemistry(3)BIOC 311

Protein Structure and Function(3)BIOC 450



Developmental Biology(3)BIOL 303

Neural Basis of Behaviour(3)BIOL 306

Molecular Biology of Oncogenes(3)BIOL 314

Human Genetics Applied(3)BIOL 370

Introductory Organic Chemistry 1(4)CHEM 212

Introductory Organic Chemistry 2(4)CHEM 222

Introductory Organic Chemistry 3(3)CHEM 302

Advanced Bio-Organic Chemistry(3)CHEM 502

Drug Design and Development 1(3)CHEM 503

Drug Design and Development 2(3)CHEM 504

Physiology and Biochemistry Endocrine Systems(3)EXMD 401

Introductory Microbiology(3)MIMM 211

Immunology(3)MIMM 314

Microbial Physiology(3)MIMM 323

Fundamental Virology(3)MIMM 324

Applied Microbiology and Immunology(3)MIMM 387

Bacterial Pathogenesis(3)MIMM 465

Viral Pathogenesis(3)MIMM 466

Introduction to Neuroscience 2(3)NSCI 201

Human Nutrition(3)NUTR 307

Human Disease(3)PANUA

A





Computer Tools for Life Sciences(3)COMP 364

Computational Biology Methods(3)COMP 462

Statistics and Spatial Analysis(3)GEOG 202

Principles of Statistics 1(3)MATH 203

Principles of Statistics 2(3)MATH 204

Probability(3)MATH 323

Statistics(3)MATH 324*

Introduction to Psychological Statistics(3)PSYC 204

Statistics for Experimental Design(3)PSYC 305

Kinesiology for Science Students14.19

Location14.19.1

Department of Kinesiology and Physical Education
Currie Gymnasium
475 Pine Avenue West
Montreal, Quebec H2W 1S4
Telephone: 514-398-4184
Fax: 514-398-4186
Website: www.mcgill.ca/edu-kpe
Email: kin.physed@mcgill.ca

About Kinesiology for Science Students14.19.2

Students planning a career in the health sciences, whether as a health professional or a biomedical researcher, will �nd courses in Kinesiology to be of interest
from both theoretical and applied perspectives. There is a focus on the bene�ts of physical activity for health and well-being, as well as appropriate prescription
of exercise in the treatment of various diseases, injuries and disabilities. Courses deal with both prevention and rehabilitation.

Bachelor of Science (B.Sc.) - Minor Kinesiology (24 credits)14.19.3

The Minor Kinesiology is designed to provide students in B.Sc. programs with basic but comprehensive knowledge of scienti�c bases of human physical
activity and its relationship with health and well-being.

Students registered in the Minor Kinesiology may not take additional courses outside the Faculties of Arts and of Science.

Required Courses (15 credits)

Biomechanics of Human Movement(3)EDKP 206

Motor Development(3)EDKP 261

Exercise Physiology(3)EDKP 395

Mammalian Physiology 1(3)PHGY 209

Mammalian Physiology 2(3)PHGY 210

Complementary Courses (9 credits)

9 credits, three of the following courses:

Physical Activity and Health(3)EDKP 330

Historical Perspectives(3)EDKP 394

Adapted Physical Activity(3)EDKP 396

Sport in Society(3)EDKP 405
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Assistant Professors

Louigi Addario-Berry; B.Sc., M.Sc., Ph.D.(McG.)

Jayce Getz; A.B.(Harv), Ph.D.(Wis.)

Abbas Khalili; B.S., M.S.(Esfahan), Ph.D.(Wat.)

Johanna Neslehova; Vor.Dip.(Prague), Dip.(Hamburg2 652.42 Tmi50ldenTj
1 0 0 1 23294.8 652.42 Tm
(v)



Bachelor of Science (B.Sc.) - Minor Mathematics (24 credits)14.21.5

The Minor may be taken in conjunction with any primary program in the Faculty of Science (other than programs in Mathematics). Students should declare
their intention to follow the Minor Mathematics at the beginning of the penultimate year and should obtain approval for the selection of courses to ful�l the
requirements for the Minor from the Departmental Chief Adviser (or delegate).

It is strongly recommended that students in the Minor Program take MATH 323. The remaining credits may be freely chosen from the required and
complementary courses for Majors and Honours students in Mathematics, with the obvious exception of courses that involve duplication of material.
Alternatively, up to six credits may be allowed for appropriate courses from other departments.

Generally no more than six credits of overlap are permitted between the Minor and the primary program. However, with an approved choice of substantial
courses the overlap restriction may be relaxed to nine credits for students whose primary program requires 60 credits or more and to 12 credits when the
primary program requires 72 credits or more.

Required Courses (9 credits)

* MATH 223 may be replaced by MATH 235 and MATH 236. In this case the complementary credit requirement is reduced by three.

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223*

Ordinary Differential Equations(3)MATH 315

Complementary Courses (15 credits)

15 credits selected from the required and complementary courses for Majors and Honours students in Mathematics, with MATH 323 strongly recommended;
alternatively, up to 6 credits may be allowed for appropriate courses from other departments.

Bachelor of Science (B.Sc.) - Minor Statistics (24 credits)14.21.6

The Minor may be taken in conjunction with any primary program in the Faculty of Science. Students should declare their intention to follow the Minor
Statistics at the beginning of the penultimate year and must obtain approval for the selection of courses to ful�l the requirements for the Minor from the
Departmental Chief Adviser (or delegate).

All courses counted towards the Minor must be passed with a grade of C or better. Generally no more than six credits of overlap are permitted between the
Minor and the primary program. However, with an approved choice of substantial courses the overlap restriction may be relaxed to nine credits for students
whose primary program requires 60 credits or more and to 12 credits when the primary program requires 72 credits or more.

Required Courses (15 credits)

* MATH 223 may be replaced by MATH 235 and MATH 236. In this case the complementary credit requirement is reduced by three.

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223*

Probability(3)MATH 323

Statistics(3)MATH 324

Regression and Analysis of Variance(3)MATH 423

Complementary Courses (9 credits)

9 credits selected from:

Statistical Mechanics(3)CHEM 593

Quantitative Methods(3)GEOG 351

Stochastic Processes(3)MATH 447

Generalized Linear Models(4)MATH 523

Sampling Theory and Applications(4)MATH 525

Mathematical Statistics 1(4)MATH 556

Mathematical Statistics 2(4)MATH 557

Statistical Mechanics(3)PHYS 362
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Numerical Analysis(3)MATH 317

Statistics(3)MATH 324

Computational Algebra(3)MATH 335

Discrete Structures 2(3)MATH 340

the remainder of the 18 credits to be selected from:

Principles of Statistics 2(3)MATH 204

Mathematical Logic(3)MATH 318

Introduction to Partial Differential Equations(3)MATH 319

Differential Geometry(3)MATH 320

Nonlinear Dynamics and Chaos(3)MATH 326

Matrix Numerical Analysis(3)MATH 327

Computability and Mathematical Linguistics(3)MATH 328

Theory of Interest(3)MATH 329

History and Philosophy of Mathematics(3)MATH 338

Foundations of Mathematics(3)MATH 339

Number Theory(3)MATH 346

Topics in Geometry(3)MATH 348

Problem Seminar(1)MATH 352

Dynamic Programming(3)MATH 407

Majors Project(3)MATH 410

Mathematical Programming(3)MATH 417

Regression and Analysis of Variance(3)MATH 423

Mathematical Finance(3)MATH 430

Stochastic Processes(3)MATH 447

Generalized Linear Models(4)MATH 523

Nonparametric Statistics(4)MATH 524

Sampling Theory and Applications(4)MATH 525

Bachelor of Science (B.Sc.) - Liberal Program - Core Science Component Statistics (45 credits)14.21.8

Program Prerequisites

Students entering the Core Science Component in Statistics are normally expected to have completed the courses below or their equivalents. Otherwise they
will be required to make up any de�ciencies in these courses over and above the 45 credits required for the program.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141

Required Courses (27 credits)

* Students who have successfully completed a course equivalent to MATH 222 with a grade of C or better may omit MATH 222, but must replace it with
three credits of elective courses.

Calculus 3(3)MATH 222*

Algebra 1(3)MATH 235
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Algebra 2(3)MATH 236

Analysis 1(3)MATH 242

Analysis 2(3)MATH 243



Bachelor of Science (B.Sc.) - Major Mathematics (54 credits)14.21.9

Program Prerequisites

Students entering the Major program are normally expected to have completed the courses below or their equivalents. Otherwise, they will be required to
make up any de�ciencies in these courses over and above the 54 credits of required courses.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141

Guidelines for Selection of Courses in the Major Program

The following informal guidelines should be discussed with the student's adviser. Where appropriate, Honours courses may be substituted for equivalent
Major courses. Students planning to pursue graduate studies are encouraged to make such substitutions.

Students interested in computer science are advised to choose courses from the following: MATH 317, MATH 318, MATH 327, MATH 328, MATH 335,
MATH 340, MATH 407, MATH 417 and to complete the Computer Science Minor.

Students interested in probability and statistics are advised to take MATH 204, MATH 324, MATH 407, MATH 423, MATH 447, MATH 523, MATH 525.

Students interested in applied mathematics should take MATH 317, MATH 319, MATH 324, MATH 326, MATH 327, MATH 407, MATH 417.

Students considering a career in secondary school teaching are advised to take MATH 318, MATH 328, MATH 338, MATH 339, MATH 346, MATH 348.

Students interested in careers in business, industry or government are advised to select courses from the following list:

MATH 317, MATH 319, MATH 327, MATH 329, MATH 407, MATH 417, MATH 423, MATH 430, MATH 447, MATH 523, MATH 525.

Required Courses (27 credits)

Note: Students who have done well in MATH 235 and MATH 242 should consider entering the Honours stream by registering in MATH 251 and MATH
255 instead of MATH 236 and MATH 243.

* Students may select either MATH 249 or MATH 316 but not both.

** Students who have successfully completed a course equivalent to MATH 222 with a grade of C or better may omit MATH 222, but must replace it with
three credits of elective courses.

Calculus 3(3)MATH 222**

Algebra 1(3)MATH 235

Algebra 2(3)MATH 236

Analysis 1(3)MATH 242

Analysis 2(3)MATH 243

Honours Complex Variables(3)MATH 249*

Advanced Calculus(3)MATH 314

Ordinary Dif



the remainder of the 21 credits to be selected from:

Principles of Statistics 2(3)MATH 204

Mathematical Logic(3)MATH 318

Introduction to Partial Differential Equations(3)MATH 319

Differential Geometry(3)MATH 320

Nonlinear Dynamics and Chaos(3)MATH 326

Matrix Numerical Analysis(3)MATH 327

Computability and Mathematical Linguistics(3)MATH 328

Theory of Interest(3)MATH 329

History and Philosophy of Mathematics(3)MATH 338

Foundations of Mathematics(3)MATH 339

Number Theory(3)MATH 346

Topics in Geometry(3)MATH 348

Problem Seminar(1)MATH 352

Dynamic Programming(3)MATH 407

Majors Project(3)MA3)



Operating Systems(3)COMP 310

Theoretical Aspects: Computer Science(3)COMP 330

Algorithm Design Techniques(3)COMP 360

Calculus 3(3)MATH 222

Algebra 1(3)MATH 235

Algebra 2(3)MATH 236

Analysis 1(3)MATH 242

Ordinary Dif



Algebra 2(3)MATH 236***

Analysis 1(3)MATH 242

Advanced Calculus(3)MATH 314

Numerical Analysis(3)MATH 317**

Probability(3)MATH 323

Statistics(3)MATH 324

Regression and Analysis of Variance(3)MATH 423

Complementary Courses (21 credits)

12 credits in Mathematics selected from:

* Students take either MATH 340 or MATH 350, but not both.

** MA TH 578 and COMP 540 cannot both be taken for program credit.

Matrix Numerical Analysis(3)MATH 327

Discrete Structures 2(3)MATH 340*

Graph Theory and Combinatorics(3)MATH 350*

Problem Seminar(1)MATH 352

Majors Project(3)MATH 410

Stochastic Processes(3)MATH 447

Generalized Linear Models(4)MATH 523

Nonparametric Statistics(4)MATH 524

Sampling Theory and Applications(4)MATH 525

Numerical Analysis 1(4)MATH 578**

9 credits in Computer Science selected as follows:

At least 6 credits selected from:

Data Compression(3)COMP 423

Arti�cial Intelligence(3)COMP 424

Computational Biology Methods(3)COMP 462

Introduction to Probabilistic Analysis of Algorithms(3)COMP 490

Probabilistic Reasoning and AI(3)COMP 526

Matrix Computations(3)COMP 540**

Cryptography and Data Security(4)COMP 547

Computational Gene Regulation(3)COMP 564

Discrete Optimization 1(3)COMP 566

Discrete Optimization 2(3)COMP 567

The remaining Computer Science credits are selected from COMP courses at the 300-level or above (except COMP 396, COMP 400, and COMP 431) and
ECSE 508.

Bachelor of Science (B.Sc.) - Honours Mathematics (60 credits)14.21.12

Program Prerequisites

Revision, Fall 2010. Start of revision.
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The minimum requirement for entry into the Honours program is that the student has completed with high standing the following courses below or their
equivalents. In addition, a student who has not completed the equivalent of MATH 222 must take it in the �rst term without receiving credits, towards the
credits required in the Honours program.

Students who transfer to Honours in Mathematics from other programs will have credits for previous courses assigned, as appropriate, by the Department.

To remain in an Honours program and to be awarded the Honours degree, the student must maintain a 3.00 GPA in the required and complementary
Mathematics courses of the program, as well as an overall CGPA of 3.00.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141

Required Courses (48 credits)

* MATH 314 may be substituted for MATH 248 if MATH 222 had to be taken in the Fall.

Algebra 1(3)MATH 235

Analysis 1(3)MATH 242
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Introduction to Computer Science(3)COMP 250*

Algorithms and Data Structures(3)COMP 252

no more than 6 credits from the following courses for which no Honours equivalent exists:

Principles of Statistics 2(3)MATH 204

Theory of Interest(3)MATH 329

History and Philosophy of Mathematics(3)MATH 338

Foundations of Mathematics(3)MATH 339

Topics in Geometry(3)MATH 348

Dynamic Programming(3)MATH 407

Mathematical Methods in Biology(3)MATH 437

Students may select other courses with the permission of the Department.

Revision, Fall 2010. End of revision.

Bachelor of Science (B.Sc.) - Honours Applied Mathematics (60 credits)14.21.13

Revision, Fall 2010. Start of revision.

Applied mathematics is a very broad �eld and students are encouraged to choose a coherent program of complementary courses. Most students specialize
in "continuous" or "discrete" applied mathematics, but there are many sensible combinations of courses, and the following informal guidelines should be
discussed with the student's advisor. Also, aside from seeking to develop a sound basis in Applied Mathematics, one of the objectives of the program is to
kindle the students' interest in possible areas of application. To develop an appreciation of the diversity of Applied Mathematics, students are advised to
develop some depth (e.g. by completing a minor) in a �eld related to Applied Mathematics such as Atmospheric and Oceanic Sciences, Biology, Biochemistry,
Chemistry, Computer Science, Earth and Planetary Sciences, Economics, Engineering, Management, Physics, Ph



Students interested in discrete applied mathematics are advised to choose from these as part of their Complementary Courses: COMP 362, COMP 490,
MATH 370, MATH 371, MATH 407, MATH 547, MATH 487, MATH 550, MATH 552, MATH 560.

3 credits selected from:

Honours Complex Variables(3)MATH 249

Honours Complex Analysis(3)MATH 366

at least 3 credits selected from:

Honours Numerical Analysis(3)MATH 387

Honours Matrix Numerical Analysis(3)MATH 397

and the remainder of credits selected from:

Honours Algorithm Design(3)COMP 362

Introduction to Probabilistic Analysis of Algorithms(3)COMP 490

Problem Seminar(1)MATH 352

Honours Analysis 3(3)MATH 354

Honours Analysis 4(3)MATH 355

Honours Algebra 3(3)MATH 370

Honours Algebra 4(3)MATH 371

Honours Number Theory(3)MATH 377

Honours Differential Geometry(3)MATH 380

Honours Independent Study(3)MATH 480

Honours Mathematical Programming(3)MATH 487

Honours Set Theory(3)MATH 488

Honours Mathematics of Finance(3)MATH 490

All MA TH 500-level courses.

No more than 6 credits from the following courses for which no Honours equivalent exists:

Principles of Statistics 2(3)MATH 204

Theory of Interest(3)MATH 329

History and Philosophy of Mathematics(3)MATH 338

Foundations of Mathematics(3)MATH 339

Topics in Geometry(3)MATH 348

Dynamic Programming(3)MATH 407

Mathematical Methods in Biology(3)MATH 437

Other courses with the permission of the department.

Revision, Fall 2010. End of revision.

Bachelor of Science (B.Sc.) - Honours Probability and Statistics (64 credits)14.21.14

Revision, Fall 2010. Start of revision.
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Required Courses (46 credits)

* COMP 250 may be preceded by COMP 202.

** Students select either MATH 251 or MATH 247, but not both.

Introduction to Computer Science(3)COMP 250*

Algebra 1(3)MATH 235

Analysis 1(3)MATH 242

Honours Applied Linear Algebra(3)MATH 247**

Honours Advanced Calculus(3)MATH 248

Honours Algebra 2(3)MA



With at most 3 credits from the following courses for which no Honours equivalent exists:

Principles of Statistics 2(3)MATH 204

Dynamic Programming(3)MATH 407

Revision, Fall 2010. End of revision.

Bachelor of Science (B.Sc.) - Honours Mathematics and Computer Science (75 credits)14.21.15

Students may complete this program with a minimum of 72 credits or a maximum of 75 credits depending on whether or not they are exempt from taking
COMP 202.

Program Prerequisites

Students must consult an Honours adviser in both departments. Students entering the Joint Honours in Mathematics and Computer Science are normally
expected to have completed the courses below or their equivalents. Otherwise, they will be required to make up any de�ciencies in these courses over and
above the 72 - 75 credits of courses in the program.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141

Required Courses (45 credits)

* Students who have suf�cient knowledge in a programming language are not required to take COMP 202.

Introduction to Computing 1(3)COMP 202*

Introduction to Software Systems(3)COMP 206

Introduction to Computer Science(3)COMP 250

Algorithms and Data Structures(3)COMP 252

Introduction to Computer Systems(3)COMP 273

Programming Languages and Paradigms(3)COMP 302

Operating Systems(3)COMP 310

Theoretical Aspects: Computer Science(3)COMP 330

Honours Algorithm Design(3)COMP 362

Algebra 1(3)MATH 235

Analysis 1(3)MATH 242

Honours Advanced C
1 0 0 ay(Adv)Tj
1 0 pa864 273.084 Tm
((3))TjvTH 242Honours Calculus 2(3)MATH 242Honours Calculus 2TH 235



Honours Algebra 4(3)MATH 371

Honours Numerical Analysis(3)MATH 387

The remaining credits should be selected from honours courses given by the Department of Mathematics and Statistics.

12 credits in Computer Science, selected from Computer Science courses at the 300-level or above excluding COMP 364, COMP 396 and COMP 431. ECSE
508 may also be taken.

Bachelor of Science (B.Sc.) - Honours Statistics and Computer Science (79 credits)14.21.16

This is a challenging program providing students with a solid training in both computer science and statistics suitable for entry into graduate school in either
discipline.

Students may complete this program with a minimum of 76 credits or a maximum of 79 credits depending on whether or not they are exempt from taking
COMP 202.

Program Prerequisites

Students entering the Joint Honours in Statistics and Computer Science are normally expected to have completed the courses below or their equivalents.
Otherwise, they will be required to make up any de�ciencies in these courses over and above the 76 - 79 credits of courses in the program.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141

Required Courses (49 credits)

* Students who have suf�cient knowledge in a programming language are not required to take COMP 202.

** Students take either MATH 251 or MATH 247, but not both.

Introduction to Computing 1(3)COMP 202*

Introduction to Software Systems(3)COMP 206

Introduction to Computer Science(3)COMP 250

Algorithms and Data Structures(3)COMP 252

Introduction to Computer Systems(3)COMP 273

Programming Languages and Paradigms(3)COMP 302

Theoretical Aspects: Computer Science(3)COMP 330

Honours Algorithm Design(3)COMP 362

Algebra 1(3)MATH 235

Analysis 1(3)MATH 242

Honours Applied Linear Algebra(3)MATH 247**

Honours Advanced Calculus(3)MATH 248

Honours Algebra 2(3)MATH 251**

Honours Analysis 2(3)MATH 255

Honours Probability(3)MATH 356

Honours Statistics(3)MATH 357

Honours Regression and Analysis of Variance(4)MATH 533

Complementary Courses (30 credits)

15 credits in Mathematics selected as follows:
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3 credits selected from:

Honours Numerical Analysis(3)MATH 387

Honours Matrix Numerical Analysis(3)MATH 397

At least 8 credits selected from:

Generalized Linear Models(4)MATH 523

Nonparametric Statistics(4)MATH 524

Sampling Theory and Applications(4)MATH 525

Mathematical Statistics 1(4)MATH 556

Mathematical Statistics 2(4)MATH 557

The remaining Mathematics credits selected from:

** MA TH 578 and COMP 540 cannot both be taken for program credit.

Graph Theory and Combinatorics(3)MATH 350

Problem Seminar(1)MATH 352

Honours Analysis 3(3)MATH 354

Honours Analysis 4(3)MATH 355

Numerical Analysis 1(4)MATH 578**

15 credits in Computer Science selected as follows:

At least 6 credits selected from:

Data Compression(3)COMP 423

Arti�cial Intelligence(3)COMP 424

Computational Biology Methods(3)COMP 462

Introduction to Probabilistic Analysis of Algorithms(3)COMP 490



Joint Honours Program in Mathematics and Physics14.21.17.3

For more information, see  section 14.29: Physics (PHYS) > Bachelor of Science (B.Sc.) - Honours Mathematics and Physics (81 credits).

Microbiology and Immunology (MIMM)14.22

Location14.22.1

Lyman Duff Medical Sciences Building, Room 511
3775 University Street
Montreal, Quebec H3A 2B4

Telephone: 514-398-3915
Fax: 514-398-7052
Email: of�ce.microimm@mcgill.ca
Website: www.mcgill.ca/microimm

About Microbiology and Immunology14.22.2

Microbiology is the study of microorganisms such as bacteria, viruses, unicellular eukaryotes, and parasites. Microorganisms play an important role in human
and animal disease, food production (bread, cheese, wine), decay and spoilage, contamination and puri�cation of water and soil. Microbiologists study these
tiny, self-replicating machines to understand the basic principles of life: growth, metabolism, cell division, control of gene expression, response to environmental
stimuli. Microbiologists are also concerned with controlling or harnessing microorganisms for the bene�t of people, by isolating antibiotics or producing
vaccines to protect against disease, and by developing and perfecting microorganisms for industrial uses.

Immunology is the study of the molecular and cellular basis of host resistance and immunity to external agents such as pathogenic microorganisms.
Immunologists study the mechanisms by which the body recognizes foreign antigens, generates appropriate antibodies to an enormously diverse spectrum
of antigens, and sequesters and kills invading microorganisms. Their discoveries lead to vaccination against disease, transfusions and organ transplants,
allergies, cancer, autoimmune diseases and immune-de�ciency diseases such as AIDS. Antibodies may soon be used in conjunction with antibiotics or
chemical agents as speci�c �magic bullets� to diagnose disease and attack microbes and cancers.

The disciplines of microbiology and immunology are natural partners in research, and both �elds use the modern methods of cell biology, molecular biology
and genetics to study basic life processes. The members of the Department of Microbiology and Immunology perform research on microbial physiology and
genetics, microbial pathogenesis, molecular virology, cellular and molecular immunology, and parasitology. Students registered in the Department therefore
are exposed to these related areas and receive an excellent background in basic biology and chemistry as well as in the more applied areas of biotechnology
and medicine.

Many opportunities exist for careers in basic or applied microbiology and immunology, medical microbiology, environmental microbiology, and biotechnology.
They include positions in industry (pharmaceutical and biotechnology), hospitals, universities, and government (environment, public health, and energy). A
degree in microbiology also provides an excellent basis for entering professional and postgraduate programs in medicine, dentistry, the veterinary sciences,
research, and education.

Notes on admission to Microbiology and Immunology programs:

Please note that enrolment in Microbiology and Immunology programs is limited to a total of 120 students per year. Students seeking admission to
the Liberal, Majors and Honours programs must have completed BIOL 112, CHEM 110, CHEM 120, MATH 139 or MATH 140, MATH 141, PHYS
101 and PHYS 102 or their equivalent with an overall average of at least B+ (75%).

Students transferring from other programs may be admitted with a B+ average up to the maximum program capacity of 120 students. Applicants not
admitted will be placed on a waiting list and will be considered should vacancies occur. Application deadline for U0 or transfer students from other
departments and faculties is the third Monday in April. Students who want to transfer to Microbiology and Immunology should consider taking
MIMM 211, or equivalent, as a complementary course.

An Undergraduate handbook, containing detailed course descriptions, a listing of faculty research interests, and information on careers in microbiology
and immunology, is available from the Student Affairs Of�ce in Room 511 of the Lyman Duff Building and on the web at www.mcgill.ca/microimm.

All students (U1, U2, U3) must attend an advising session. Please check www.mcgill.ca/microimm for dates.

Microbiology and Immunology (MIMM) Faculty14.22.3

Chair

Malcolm Baines (Acting Chair)
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Professors

Zafer 



Adjunct Pr ofessors

Taff Jones; B.Sc., Ph.D.(Univ. Coll., Lond.)

George Kukolj; B.Sc., Ph.D.(McG.)

Peter Lau; Ph.D.(Ott.)

Andrew Makrigiannis; B.Sc., Ph.D.(Dal.)

Allan M. Matte; B.Sc., M.Sc.(Guelph), Ph.D.(Sask.)

Clement Rioux; B.Sc., M.Sc.(Laval), Ph.D.(Guelph)

Ra�ck-P. Sekaly; B.A.(Stanislas), B.Sc., M.Sc.(Montr.), Ph.D.(Lausanne)

Woong-Kyung Suh; B.Sc., M.Sc.(Seoul), Ph.D.(Tor.)

Dan Ziberstein; B.Sc., M.Sc., Ph.D.(Hebrew)

Af�liated Centr e

Centre for Host Resistance
Montreal General Hospital
1650 Cedar Avenue
Montreal, Quebec H3G 1A4
Telephone: 514-398-8038.

Director: E. Skamene

Bachelor of Science (B.Sc.) - Liberal Pr



Microbial Physiology(3)MIMM 323

Fundamental Virology(3)MIMM 324

Laboratory in Microbiology and Immunology(3)MIMM 386D1

Laboratory in Microbiology and Immunology(3)MIMM 386D2

U3 Complementary Courses (6 credits)

6 credits selected from:

Applied Microbiology and Immunology(3)MIMM 387

Parasitology(3)MIMM 413

Advanced Immunology(3)MIMM 414

Bacterial Pathogenesis(3)MIMM 465

Viral Pathogenesis(3)MIMM 466

In�ammatory Processes(3)MIMM 509

U1, U2 or U3 Complementary Courses (6 credits)

6 credits selected from:

Students may take either ANAT 458 or BIOC 458 but not both.

Students may take either CHEM 203 or CHEM 204 but not both.

** Students who have taken CHEM 212 or CHEM 222 in CEGEP must replace it with another complementary course.

Introduction to Dynamic Histology(4)ANAT 261

Introductory Molecular and Cell Biology(3)ANAT 262

Cellular Traf�cking(3)ANAT 365

Membranes and Cellular Signaling(3)ANAT 458

Metabolic Biochemistry(3)BIOC 311

Biochemistry of Macromolecules(3)BIOC 312

Protein Structure and Function(3)BIOC 450

Nucleic Acids(3)BIOC 454

Membranes and Cellular Signaling(3)BIOC 458

Molecular Biology of the Gene(3)BIOL 300

Molecular Biology of Oncogenes(3)BIOL 314

Selected Topics in Biotechnology(3)BIOT 505

Survey of Physical Chemistry(3)CHEM 203

Physical Chemistry/Biological Sciences 1(3)CHEM 204

Introductory Organic Chemistry 2(4)CHEM 222**

Introductory Organic Chemistry 3(3)CHEM 302

Biology of Cancer(3)EXMD 504

Applied Microbiology and Immunology(3)MIMM 387

Parasitology(3)MIMM 413

Advanced Immunology(3)MIMM 414

Bacterial Pathogenesis(3)MIMM 465

Viral Pathogenesis(3)MIMM 466

In�ammatory Processes(3)MIMM 509

Human Disease(3)PATH 300
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Drug Action(3)PHAR 300

Drugs and Disease(3)PHAR 301

Mammalian Physiology 1(3)PHGY 209

Mammalian Physiology 2(3)PHGY 210

Bachelor of Science (B.Sc.) - Major Microbiology and Immunology (67 credits)14.22.5

The Major Program is designed for students who want to acquire a substantial background in microbiology and immunology and related disciplines (chemistry,
biology, biochemistry) which will prepare them for professional schools, graduate education, or entry into jobs in industry or research institutes.

U1 Required Courses (25 credits)

* Students who have taken CHEM 212 in CEGEP are exempt and must replace these credits with an elective course(s).

** Students who have taken CHEM 222 in CEGEP are exempt and must replace these credits with an elective course(s).

Molecular Biology(3)BIOL 200

Basic Genetics(3)BIOL 202

Introductory Organic Chemistry 1(4)CHEM 212*

Introductory Organic Chemistry 2(4)CHEM 222**

Introductory Microbiology(3)MIMM 211

Laboratory in Microbiology(2)MIMM 212

one of:

Molecular Mechanisms of Cell Function(3)BIOC 212

Cell Biology and Metabolism(3)BIOL 201

one of:

Survey of Physical Chemistry(3)CHEM 203

Physical Chemistry/Biological Sciences 1(3)CHEM 204

U1, U2 or U3 Required Course (3 credits)

one of:

Biometry(3)BIOL 373

Principles of Statistics 1(3)MATH 203

Introduction to Psychological Statistics(3)PSYC 204

U2 Required Courses (21 credits)

Metabolic Biochemistry(3)BIOC 311

Biochemistry of Macromolecules(3)BIOC 312

Immunology(3)MIMM 314

Microbial Physiology(3)MIMM 323

Fundamental Virology(3)MIMM 324

Laboratory in Microbiology and Immunology(3)MIMM 386D1

Laboratory in Microbiology and Immunology(3)MIMM 386D2
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U3 Required Courses (9 credits)

Parasitology(3)MIMM 413

Bacterial Pathogenesis(3)MIMM 465

Viral Pathogenesis(3)MIMM 466

Complementary Courses (9 credits)

9 credits selected from:

* Students may select either ANAT 458 or BIOC 458 but not both.

Introduction to Dynamic Histology(4)ANAT 261

Introductory Molecular and Cell Biology(3)ANAT 262

Cellular Traf�cking(3)ANAT 365

Membranes and Cellular Signaling(3)ANAT 458*

Protein Structure and Function(3)BIOC 450

Nucleic Acids(3)BIOC 454

Membranes and Cellular Signaling(3)BIOC 458*

Molecular Biology of the Gene(3)BIOL 300

Molecular Biology of Oncogenes(3)BIOL 314

Selected Topics in Biotechnology(3)BIOT 505

Introductory Organic Chemistry 3(3)CHEM 302

Biology of Cancer(3)EXMD 504

Applied Microbiology and Immunology(3)MIMM 387

Advanced Immunology(3)MIMM 414

In�ammatory Processes(3)MIMM 509

Human Disease(3)PATH 300

Drug Action(3)PHAR 300

Drugs and Disease(3)PHAR 301

Mammalian Physiology 1(3)PHGY 209

Mammalian Physiology 2(3)PHGY 210

Bachelor of Science (B.Sc.) - Honours Microbiology and Immunology (73 credits)14.22.6

The Honours Program is designed to offer, in addition to the substantial background given by the Major Program, a signi�cant research experience in a
laboratory within the Department during the U3 year. Students are prepared for this independent research project by following an advanced laboratory course
in U2. This Program is intended to prepare students for graduate study in microbiology and immunology or related �elds, but could also be chosen by students
intending to enter medical research after medical school, or intending to enter the job market in a laboratory research environment.

Students intending to apply to Honours must follow the Major program in U1 and U2 and must obtain a CGPA of at least 3.50 at the end of their U2 year.
For graduation in Honours, students must pass all required courses with a C or better, and achieve a sessional GPA of at least 3.30 in the U3 year.

U1 Required Courses (25 credits)

* Students who have taken CHEM 212 in CEGEP are exempt and must replace these credits with an elective course(s).

** Students who have taken CHEM 222 in CEGEP are exempt and must replace these credits with an elective course(s).

Molecular Biology(3)BIOL 200

Basic Genetics(3)BIOL 202

Introductory Organic Chemistry 1(4)CHEM 212*
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Introductory Organic Chemistry 2(4)CHEM 222**

Introductory Microbiology(3)MIMM 211

Laboratory in Microbiology(2)MIMM 212

one of:

Molecular Mechanisms of Cell Function(3)BIOC 212

Cell Biology and Metabolism(3)BIOL 201

one of:

Survey of Physical Chemistry(3)CHEM 203

Physical Chemistry/Biological Sciences 1(3)CHEM 204

U1, U2 or U3 Required Course (3 credits)

one of:

Biometry(3)BIOL 373

Principles of Statistics 1(3)MATH 203

Introduction to Psychological Statistics(3)PSYC 204

U2 Required Courses (21 credits)

Metabolic Biochemistry(3)BIOC 311

Biochemistry of Macromolecules(3)BIOC 312

Immunology(3)MIMM 314

Microbial Physiology(3)MIMM 323

Fundamental Virology(3)MIMM 324

Laboratory in Microbiology and Immunology(3)MIMM 386D1

Laboratory in Microbiology and Immunology(3)MIMM 386D2

U3 Required Courses (21 credits)

Parasitology(3)MIMM 413

Bacterial Pathogenesis(3)MIMM 465

Viral Pathogenesis(3)MIMM 466

Honours Research Project in Microbiology(6)MIMM 502D1

Honours Research Project in Microbiology(6)MIMM 502D2

Complementary Course (3 credits)

3 credits selected from:

Membranes and Cellular Signaling(3)ANAT 458

Biophysical Chemistry(3)BIOC 404

Protein Structure and Function(3)BIOC 450

Nucleic Acids(3)BIOC 454

Neurochemistry(3)BIOC 455
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Membranes and Cellular Signaling(3)BIOC 458

Gene Activity in Development(3)BIOL 520

Selected Topics in Biotechnology(3)BIOT 505

Advanced Immunology(3)MIMM 414

In�ammatory Processes(3)MIMM 509

General Pharmacology 1(3)PHAR 562

General Pharmacology 2(3)PHAR 563

Microbiology and Immunology (MIMM) Related Programs14.22.7

Interdepartmental Honours in Immunology14.22.7.1

For more information, see  section 14.17: Immunology Interdepartmental Honours.

This program is offered by the Departments of Biochemistry, Microbiology and Immunology, and Physiology.

Students interested in immunology may choose between this Honours program and the Honours program of the Department of Microbiology and Immunology.

Details of this program may also be obtained from Professor Piccirillo in the Department of Microbiology and Immunology, Room L11.132, Montreal
General Hospital; telephone: 514-934-1934 ext. 45135; email: ciro.piccirillo@mcgill.ca.

Music14.23

Location14.23.1

Strathcona Music Building
555 Sherbrooke Street West
Montreal, Quebec H3A 1E3

Telephone: 514-398-4535
Fax: 514-398-8061
Website: www.mcgill.ca/music

About Music14.23.2

For more information, see Schulich School of Music.

Music Faculty14.23.3

Department of Music Research Chair

Lloyd Whitesell

Department of Performance Chair

André Roy

Adviser (B.A./B.Sc. Music programs)

B. Minorgan
514-398-4535, ext. 6333
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Music Related Programs14.23.4

Minor in Musical Applications of Technology and Minor in Musical Science and Technology14.23.4.1

Science students may apply for admission to either the Minor in Musical Applications of Technology, see Schulich School of Music > Minor in Musical
Applications of Technology, or the Minor in Musical Science and Technology, see Schulich School of Music > Minor in Musical Science and Technology.
Enrolment in Music Technology programs is highly restricted. Application forms will be available from the Department of Music Research in the Schulich
School of Music from February 1 and must be completed and returned to that of�ce by May 15 of each academic year. Late applications will not be accepted
and no students will be admitted in January. Successful applicants will be noti�ed by June 1. Registration will be limited to available lab space.

Science Minor in Music Technology (24 credits)

mailto:wendy.brett@mcgill.ca
http://www.mcgill.ca/neuroscience


we are gaining deeper insights into the neural basis of mental activity, as well as developing new therapeutic approaches to alleviate neurological and
psychological diseases.

Please note:  New students are required to attend an Information Session held at the end of August. Please consult the neuroscience website in early
August for the date and location.

Bachelor of Science (B.Sc.) - Minor Neuroscience (24 credits)14.25.3

The Minor is composed of 24 credits, 18 of which must be selected from two of the �ve topic areas listed below. Twelve credits of the 18 must be at the
400- or 500-level and from two different departments. A maximum of 6 credits can be counted both for the student's primary program and for the Minor
Neuroscience, where appropriate.

All course selections for the Minor Neuroscience must be approved by an adviser. Contact Ms. Wendy Brett at wendy.brett@mcgill.ca.

Complementary Courses (24 credits)

6 credits selected from:

*Students may select one of NSCI 201 or BIOL 306 or PHGY 311.

Circuitry of the Human Brain(3)ANAT 321

Neural Basis of Behaviour(3)BIOL 306*

Cellular Neurobiology(3)NEUR 310

Introduction to Neuroscience 2(3)NSCI 201*

Channels, Synapses & Hormones(3)PHGY 311*

18 additional credits:

9 credits each from 2 of the 5 areas listed below, 6 credits in each area must be from 400- or 500-level courses.

Neurobiology and Behaviour

Neural Basis of Behaviour(3)BIOL 306

Laboratory in Neurobiology(3)BIOL 389

Neurobiology Learning and Memory(3)BIOL 514

Advances in Neuroethology(3)BIOL 530

Channels, Synapses & Hormones(3)



Neurophysiology

Neuroendocrinology(3)ANAT 322

Laboratory in Neurobiology(3)BIOL 389

Neurobiology Learning and Memory



All course selections for the Major Neuroscience MUST be approved by an adviser. Contact Ms. Wendy Brett at wendy.brett@mcgill.ca.

Students must take a minimum of 67 credits to complete this major.

Program Prerequisites

Note: Enrolment in the Neuroscience Major program is limited to a total of 50 students per year. U0 students seeking admission to this program must have
a minimum overall average of 3.2 and have completed the courses listed below or equivalent.

* Students complete either MATH 139 OR MATH 140, but not both.

Cell and Molecular Biology(3)BIOL 112

General Chemistry 1(4)CHEM 110

General Chemistry 2(4)CHEM 120

Calculus 1 with Precalculus(4)MATH 139*

Calculus 1(3)MATH 140*

Calculus 2(4)MATH 141

Introductory Physics - Mechanics(4)PHYS 101

Introductory Physics - Electromagnetism(4)PHYS 102

Core Required Courses (20 credits)

* Note: If CHEM 212 is taken prior to the start of the program, credits must be replaced with an alternative three- or four-credit course with approval from
the program adviser.

Molecular Biology(3)BIOL 200

Introductory Organic Chemistry 1(4)CHEM 212*

Introduction to Neuroscience 1(3)NSCI 200

Introduction to Neuroscience 2(3)NSCI 201

Neuroethics(3)NSCI 300

Neuroscience Seminar(.5)NSCI 400D1

Neuroscience Seminar(.5)NSCI 400D2

Human Cognition and the Brain(3)PSYC 311

Complementary Courses (48 credits)

Core Complementary Courses

12 core credits selected as follows:

3 credits from:

Introductory Behavioural Neuroscience(3)PSYC 211

Perception(3)PSYC 212

Cognition(3)PSYC 213

3 credits from:

Biometry(3)BIOL 373

Statistics for Experimental Design(3)PSYC 305

3 credits completed by taking the course below or an equivalent in Computer Science.

Introduction to Computing 1(3)COMP 202
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3 credits from:

Mathematical Models in Biology(3)BIOL 309

Calculus 3(3)MATH 222**

** Note: Students who have successfully completed an equivalent to MATH 222 at CEGEP or elsewhere, may substitute another 3-credit course for MATH
222.

Streams

15 credits selected from one of the following streams:

A. Cell and Molecular Stream



15 credits selected as follows:

3 credits:

Behavioural Neuroscience 2(3)PSYC 318

12 credits from:

* Students take either BIOL 306 OR PHGY 314, but not both.

Neural Basis of Behaviour(3)BIOL 306*

Neuroscience of Language(3)LING 390

Integrative Neuroscience(3)PHGY 314*

Genes and Behaviour(3)PSYC 317

Hormones and Behaviour(3)PSYC 342

Special Topics in Neuropsychology(3)PSYC 410

Sensorimotor Behaviour(3)PSYC 427

Memory and Brain(3)PSYC 470

Upper Level

21 credits selected as follows:

At least 18 of the 21 credits must be 400- or 500-level courses.

3-9 credits - One course MUST be taken from the following list:

Cell and Molecular LaboratYC p3ll7n39course MUSlar LaboratYC 77.y.4 Tm
((3e MUSlar LY 314, b)Tj
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Integrative Neuroscience(3)PHGY 314

Philosophy of Mind(3)PHIL 306

Philosophy of Science 1(3)PHIL 341

Genes and Behaviour(3)PSYC 317

Behavioural Neuroscience 2(3)PSYC 318

Hormones and Behaviour(3)PSYC 342

* or equivalent 300- or 400-level Computer Science course.

400- and 500-level courses:

Neurochemistry(3)BIOC 455

Neurobiology Learning and Memory(3)BIOL 514

Advances in Neuroethology(3)BIOL 530

Developmental Neurobiology Seminar(3)BIOL 532

Advances in Molecular/Cellular Neurobiology(3)BIOL 588

Biomedical Signals and Systems(3)BMDE 519

Mathematical Methods in Biology(3)MATH 437*

Advanced Immunology(3)MIMM 414

In�ammatory Processes(3)MIMM 509

Free Radical Biomedicine(3)NEUR 550

General Pharmacology 1(3)PHAR 562

General Pharmacology 2(3)PHAR 563

Advanced Neurophysiology(3)PHGY 451

Cellular Immunology(3)PHGY 513

Ion Channels(3)PHGY 520

Topics in Systems Neuroscience(3)PHGY 556

Physical Basis of Physiology(3)PHYS 413*

Special Topics in Neuropsychology(3)PSYC 410

Sensorimotor Behaviour(3)PSYC 427

Memory and Brain(3)PSYC 470

The Psychology of Pain(3)PSYC 505

Advances in Visual Perception(3)PSYC 526

Cognitive Science(3)PSYC 532

Advances: Neurobiology of Mental Disorders(3)PSYT 500

* Students may select either MATH 437 OR PHYS 413, but not both.

Nutrition (NUTR)14.26

Location14.26.1

School of Dietetics and Human Nutrition
Room MS2-039, Macdonald-Stewart Building
21111 Lakeshore Road
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Sainte-Anne-de-Bellevue, Quebec H9X 3V9

About Nutrition14.26.2

The School of Dietetics and Human Nutrition offers a Minor in Human Nutrition which can be tak

http://www.medicine.mcgill.ca/pharma


Pharmacology and Therapeutics (PHAR) Faculty14.28.3

Chair

Hans H. Zingg



Associate Members

Lesley Fellows; M.D.(McG.), Ph.D.(Oxf.)



12 credits selected as follows:

3 credits, one of:

Molecular Mechanisms of Cell Function(3)BIOC 212

Molecular Biology(3)BIOL 200

Cell Biology and Metabolism(3)BIOL 201

3 credits, one of:

Mammalian Physiology 1(3)PHGY 209

Mammalian Physiology 2(3)PHGY 210

6 credits, chosen from:

* PHAR 504 can be taken with PHAR 503 only.

Principles of Toxicology(3)PHAR 303

Drug Design and Development 1(3)PHAR 503*

Drug Design and Development 2(3)PHAR 504*

Pharmacology Selected Topics(3)PHAR 558

Pharmacology Research Project(6)PHAR 599

Bachelor of Science (B.Sc.) - Major Pharmacology (65 credits)14.28.5

This program incorporates extensive studies in Pharmacology with a strong component of related biomedical sciences, providing a solid preparation for
employment opportunities or for entry into graduate or professional training programs. Students must consult an adviser upon entering the program and at
the beginning of U2 to verify courses and progress. Additional consultation at regular intervals is encouraged.

U1 Required Courses (19 credits)

Molecular Biology(3)BIOL 200

Introductory Organic Chemistry 1(4)CHEM 212

Introductory Organic Chemistry 2(4)CHEM 222

Mammalian Physiology 1(3)PHGY 209

Mammalian Physiology 2(3)PHGY 210

Introductory Physiology Laboratory 1(1)PHGY 212

Introductory Physiology Laboratory 2(1)PHGY 213

U2 Required Courses (19 credits)

Metabolic Biochemistry(3)BIOC 311

Basic Genetics(3)BIOL 202

Cell and Molecular Laboratory(4)BIOL 301

Drug Action(3)PHAR 300

Drugs and Disease(3)PHAR 301

Principles of Toxicology(3)PHAR 303

U3 Required Courses (12 credits)

2010-2011, F





Drug Design and Development 2(3)CHEM 504**

Biology of Cancer(3)EXMD 504

Joint Venturing with Industry(3)EXMD 511

Immunology(3)MIMM 314

Applied Microbiology and Immunology(3)MIMM 387

Advanced Immunology(3)MIMM 414

Cellular Neurobiology(3)NEUR 310

Human Disease(3)PATH 300

Drug Design and Development 2(3)PHAR 504**

Pharmacology Research Project(3)PHAR 599D1

Pharmacology Research Project(3)PHAR 599D2

Channels, Synapses & Hormones(3)PHGY 311

Respiratory, Renal, & Cardiovascular Physiology(3)PHGY 312

Blood, Gastrointestinal, & Immune Systems Physiology(3)PHGY 313

Integrative Neuroscience(3)PHGY 314

Ion Channels(3)PHGY 520

Human Cognition and the Brain(3)PSYC 311

Bachelor of Science (B.Sc.) - Honours Pharmacology (74 credits)14.28.6

The Honours program is designed as a preparation for graduate studies and research. In addition to the strong training provided by the Major program, it
requires students to have direct research experience in a chosen area during their �nal year of study. Acceptance into the Honours program takes place in
the Winter term of U2 and requires a CGPA of 3.30. Students who wish to enter the Honours program should follow the Major program; those who satisfactorily
complete the �rst three terms with a CGPA of at least 3.30 and a mark of B or higher in core Pharmacology courses are eligible for admission. 





Selected Topics in Biotechnology(3)BIOT 505

Introductory Or
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Emeritus Professors

John O. Strom-Olsen; B.A., M.S., Ph.D.(Cant.)

Martin J. Zuckermann; M.A., D.Phil.(Oxf.), F.R.S.C. (William C. Macdonald Emeritus Professor of Physics)

Professors

Jean Barrette; B.Sc., M.Sc., Ph.D.(Montr.)

Robert Brandenberger; Dipl., A.M., Ph.D.(Harv.) (Canada Research Chair)

James M. Cline; B.Sc.(Calif.), M.Sc., Ph.D.(Cal. Tech.)

François Corriveau; B.Sc.(Laval), M.Sc.(Br. Col.), Docteur Sc.Nat.(Zurich)

Charles Gale; B.Sc.(Ott.), M.Sc., Ph.D.(McG.) (James McGill Professor)

Martin Grant; B.Sc.(PEI), M.Sc., Ph.D.(Tor.), F.R.S.C. (James McGill Professor)

Peter Grutter; Dipl., Ph.D.(Basel) (James McGill Professor)

Hong Guo; B.Sc.(Sichuan), M.Sc., Ph.D.(Pitt.), F.R.S.C. (James McGill Professor)

David Hanna; B.Sc.(McG.), M.A., Ph.D.(Harv.) (William C. Macdonald Professor of Physics)

Richard Harris; B.A.(Oxf.), D.Phil.(Sus.)

Victoria Kaspi; B.Sc.(McG.), M.A., Ph.D.(Prin.) (Canada Research Chair ) (Lorne Trottier Chair in Astrophysics and Cosmology)

Shaun Lovejoy; B.A.(Cant.), Ph.D.(McG.)

Kenneth J. Ragan; B.Sc.(Alta.), D.Sc.(Geneva) (William C. Macdonald Professor of Physics)

Dominic H. Ryan; B.A., Ph.D.(Trin. Coll.)

Mark Sutton; B.Sc., M.Sc., Ph.D.(Tor.) (Ernest Rutherford Professor of Physics)

Jorge Vinals; B.Sc., M.Sc., Ph.D.(Barcelona) (Canada Research Chair)

Associate Professors

Aashish Clerk; B.Sc.(Tor.), Ph.D.(C'nell) (Canada Research Chair)

Andrew Cumming; B.A.(Camb.), Ph.D.(Calif., Berk.)

Michael Hilke; B.Sc., M.Sc., Ph.D.(Geneva)

Sangyong Jeon; B.Sc.(Seoul), M.Sc., Ph.D.(Wash.)

Guy Moore; B.Sc.(Calif.), Ph.D.(Prin.)



Lecturers

Z. Altounian; B.Sc., M.Sc.(Cairo), Ph.D.(McM.)

F. Buchinger; Dipl.(Mainz), Ph.D.(Joh. Gutenberg U.)

Associate Members

G. Brouhard (Biology)

M. Chacron (Physiology)

K. Gehring (Biochemistry)

P. Hayden (Computer Science)

M. Mackey (Physiology)

J. Nadeau (Biomedical Engineering)

E. Podgorsak (Radiation Oncology)

D. Rassier (Kinesiology & Physical Education)

D. Ronis (Chemistry)

J. Seuntjens (Medical Physics)

T. Szkopek (Electrical & Computer Engineering)

F. Verhaegen (Oncology & Medical Physics)

Curator (Rutherf ord Museum and McPherson Collection)

Jean Barrette; B.Sc., M.Sc., Ph.D.(Montr.)

Bachelor of Science (B.Sc.) - Minor Physics (18 credits)14.29.6

Revision, Fall 2010. Start of revision.

The 18-credit Minor permits no overlap with any other programs. It contains no Mathematics courses, although many of the courses in it have Math pre- or
corequisites. It will, therefore, be particularly appropriate to students in Mathematics, but it is also available to any Science student with the appropriate
mathematical background.

Students in certain programs (e.g., the Major Chemistry) will �nd that there are courses in the Minor that are already part of their program, or that they may
not take for credit because of a substantial overlap of material with a course or courses in their program. After consultation with an adviser, such students
may complete the Minor by substituting any other physics course(s) from the Major or Honours Physics programs.

Required Course (3 credits)

Experimental Methods 1(3)PHYS 257

Complementary Courses (15 credits)

15 credits to be selected as follows:

one of:

Dynamics of Simple Systems(3)PHYS 230

Honours Classical Mechanics 1(3)PHYS 251

one of:

Heat and Waves(3)PHYS 232

Thermal Physics(3)PHYS 253
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one of:

Signal Processing(3)PHYS 241

Experimental Methods 2(3)PHYS 258

one of:

Introductory Astrophysics(3)PHYS 214

Physics of Music(3)PHYS 224

Modern Physics and Relativity(3)PHYS 260

Introduction to Quantum Physics(3)PHYS 271

one of:

Majors Electricity and Magnetism(3)PHYS 340

Honours Electricity and Magnetism(3)PHYS 350

Revision, Fall 2010. End of revision.

Bachelor of Science (B.Sc.) - Minor Electrical Engineering (24 credits)14.29.7

[Program registration done by Student Affairs Of�ce]

The Minor program does not carry professional recognition. Only students who satisfy the requirements of the Major Physics are eligible for this Minor.
Students registered for this option cannot count PHYS 241 towards the requirements of the Major in Physics, and should replace this course by another
Physics or Mathematics course. Students who select ECSE 334 in the Minor cannot count PHYS 328 towards the requirements of the Major in Physics, and
should replace this course by another Physics or Mathematics course.

Required Courses (12 credits)

Electric Circuits 1(3)ECSE 200

Electric Circuits 2(3)ECSE 210

Signals and Systems 1(3)ECSE 303

Introduction to Electronics(3)ECSE 330

Complementary Courses (12 credits)

3 credits from the following and 9 credits of ECSE courses at the 200, 300, or 400 level subject to approval by the Department of Electrical and Computer
Engineering.

Probability and Random Sig. 1(3)ECSE 305

Introduction to Microelectronics(3)ECSE 334

Bachelor of Science (B.Sc.) - Liberal Program - Core Science Component Physics (48 credits)14.29.8

Program Prerequisites

Students entering Physics programs from the Freshman Program must have successfully completed the courses below or their equivalents. Quebec students
must have completed the DEC with appropriate science and mathematics courses.

General Chemistry 1(4)CHEM 110

General Chemistry 2(4)CHEM 120

Mechanics and Waves(4)PHYS 131

Electromagnetism and Optics(4)PHYS 142
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One of:

Principles: Organismal Biology(3)BIOL 111

Cell and Molecular Biology(3)BIOL 112

MATH 133 and either MATH 140/141 or MATH 150/151.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141

Calculus A(4)MATH 150

Calculus B(4)MATH 151

Required Courses (39 credits)

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

Advanced Calculus(3)MATH 314

Ordinary Differential Equations(3)MATH 315

Dynamics of Simple Systems(3)PHYS 230

Heat and Waves(3)PHYS 232

Signal Processing(3)PHYS 241

Experimental Methods 1(3)PHYS 257

Experimental Methods 2(3)PHYS 258

Thermal and Statistical Physics(3)PHYS 333

Majors Electricity and Magnetism(3)PHYS 340

Modern Physics(3)PHYS 436

Majors Quantum Physics(3)PHYS 446

Complementary Courses (9 credits)

9 credits selected from:

Electronics(3)PHYS 328

Topics in Classical Mechanics(3)PHYS 331

Measurements Laboratory in General Physics(3)PHYS 339

Majors Electromagnetic Waves(3)PHYS 342

Optics(3)PHYS 434

Majors Laboratory in Modern Physics(3)PHYS 439

Bachelor of Science (B.Sc.) - Major Physics (60 credits)14.29.9

Program Prerequisites

Students entering Physics programs from the Freshman Program must have successfully completed the courses below or their equivalents. Quebec students
must have completed the DEC with appropriate science and mathematics courses.

General Chemistry 1(4)CHEM 110
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General Chemistry 2(4)CHEM 120

Mechanics and Waves(4)PHYS 131

Electromagnetism and Optics(4)PHYS 142

One of:

Principles: Organismal Biology(3)BIOL 111

Cell and Molecular Biology(3)BIOL 112

MATH 133 and either MATH 140/141 or MATH 150/151.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141

Calculus A(4)MATH 150

Calculus B(4)MATH 151

U1 Required Courses (21 credits)

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

Dynamics of Simple Systems(3)PHYS 230

Heat and Waves(3)PHYS 232

Signal Processing(3)PHYS 241

Experimental Methods 1(3)PHYS 257

Experimental Methods 2(3)PHYS 258

U2 Required Courses (24 credits)

Advanced Calculus(3)MATH 314

Ordinary Differential Equations(3)MATH 315

Electronics(3)PHYS 328

Topics in Classical Mechanics(3)PHYS 331

Thermal and Statistical Physics(3)PHYS 333

Measurements Laboratory in General Physics(3)PHYS 339

Majors Electricity and Magnetism(3)PHYS 340

Majors Electromagnetic Waves(3)PHYS 342

U3 Required Courses (15 credits)

Optics(3)PHYS 434

Modern Physics(3)PHYS 436

Majors Laboratory in Modern Physics(3)PHYS 439

Majors Quantum Physics(3)PHYS 446

Majors Research Project(3)PHYS 449
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It is possible for students to transfer from the Major to the Honours program after the U1 year if they have passed all U1 Required courses and MATH 314
and MATH 315 with a C or better, and obtained a GPA of 3.5 or better in these courses. The written permission of an adviser is required for this change of
program.

Note: The missing MATH 249 and PHYS 260 from the U1 Honours Year should be taken in U2.

Bachelor of Science (B.Sc.) - Major Physics and Geophysics (69 credits)14.29.10

Revision, Fall 2010. Start of revision.

This joint program in Physics and Geophysics provides a �rm basis for graduate work in geophysics and related �elds as well as a sound preparation for
those who wish to embark on a career directly after the B.Sc.

Program Prerequisites

Students entering Physics programs from the Freshman Program must have successfully completed the courses below or their equivalents. Quebec students
must have completed the DEC with appropriate science and mathematics courses.

General Chemistry 1(4)CHEM 110

General Chemistry 2(4)CHEM 120

Mechanics and Waves(4)PHYS 131

Electromagnetism and Optics(4)PHYS 142

One of:

Principles: Organismal Biology(3)BIOL 111

Cell and Molecular Biology(3)BIOL 112

MATH 133 and either MATH 140/141 or MATH 150/151.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141

Calculus A(4)MATH 150

Calculus B(4)MATH 151

U1 Required Courses (30 credits)

Structural Geology(3)EPSC 203

Introductory Mineralogy(3)EPSC 210

Field School 1(3)EPSC 231

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

Advanced Calculus(3)MATH 314

Dynamics of Simple Systems(3)PHYS 230

Heat and Waves(3)PHYS 232

Experimental Methods 1(3)PHYS 257

Experimental Methods 2(3)PHYS 258

U2 Required Courses (18 credits)

Elementary Earth Physics(3)EPSC 320
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U1 Required Courses (21 credits)

Introduction to Computer Science(3)COMP 250

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223

Discrete Structures 1(3)MATH 240

Dynamics of Simple Systems(3)PHYS 230

Experimental Methods 1(3)PHYS 257

Experimental Methods 2(3)PHYS 258

U2 Required Courses (24 credits)

Introduction to Software Systems(3)COMP 206

Data Structures and Algorithms(3)COMP 251

Programming Languages and Paradigms(3)COMP 302

Numerical Computing(3)COMP 350

Advanced Calculus(3)MATH 314

Ordinary Differential Equations(3)MATH 315

Heat and Waves(3)PHYS 232

Signal Processing(3)PHYS 241

U3 Required Courses (21 credits)

Algorithm Design Techniques(3)COMP 360

Probability(3)MATH 323

Topics in Classical Mechanics(3)PHYS 331

Measurements Laboratory in General Physics(3)PHYS 339

Majors Electricity and Magnetism(3)PHYS 340

Majors Quantum Physics(3)PHYS 446

Special Project(3)PHYS 489

Bachelor of Science (B.Sc.) - Honours Physics (78 credits)14.29.12

Revision, Fall 2010. Start of revision.

Students entering this program for the �rst time should have high standing in mathematics and physics. In addition, a student who has not completed the
equivalent of MATH 222 must take it in the �rst term without receiving credit toward the 78 credits required in the Honours program.

A student whose average in the required and complementary courses in any year falls below a GPA of 3.00, or whose grade in any individual required or
complementary course falls below a C (unless it is improved to a C or higher in a supplementary examination or by retaking the course), may not register
in the Honours program the following year, or graduate with the Honours degree, except with the permission of the Department.

Program Prerequisites

Students entering Physics programs from the Freshman Program must have successfully completed the courses below or their equivalents. Quebec students4j
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One of:

Principles: Organismal Biology(3)BIOL 111

Cell and Molecular Biology(3)BIOL 112

MATH 133 and either MATH 140/141 or MATH 150/151.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141

Calculus A(4)MATH 150

Calculus B(4)MATH 151

U1 Required Courses (27 credits)

Honours Applied Linear Algebra(3)MATH 247

Honours Advanced Calculus(3)MATH 248

Honours Complex Variables(3)MATH 249

Honours Ordinary Differential Equations(3)MATH 325

Signal Processing(3)PHYS 241

Honours Classical Mechanics 1(3)PHYS 251

Experimental Methods 1(3)PHYS 257

Experimental Methods 2(3)PHYS 258

Modern Physics and Relativity(3)PHYS 260

U2 Required Courses (24 credits)

Honours Partial Differential Equations(3)MATH 375

Thermal Physics(3)PHYS 253

Honours Electricity and Magnetism(3)PHYS 350

Honours Classical Mechanics 2(3)PHYS 351

Honours Quantum Physics 1(3)PHYS 357

Honours Laboratory in Modern Physics 1(3)PHYS 359

Statistical Mechanics(3)PHYS 362

Honours Quantum Physics 2(3)PHYS 457

U3 Required Courses (6 credits)

Honours Electromagnetic Waves(3)PHYS 352

Quantum Theory(3)PHYS 551

U3 Complementary Courses (21 credits)

6 credits selected from:

Note: PHYS 459D1 and PHYS 459D2 are taken together.

Honours Research Thesis(3)PHYS 459D1



Honours Research Thesis(3)PHYS 459D2

Honours Laboratory in Modern Physics 2(3)PHYS 469

Honours Research Project(3)PHYS 479

15 credits selected from the list below (students may substitute one or more courses with any 3-credit course approved by the Department of Physics):

Physics of Fluids(3)PHYS 432

Optics(3)PHYS 434

Honours Research Project(3)PHYS 479

General Relativity(3)PHYS 514

Astrophysics(3)PHYS 521

Nuclear Physics(3)PHYS 557

Solid State Physics(3)PHYS 558

Advanced Statistical Mechanics(3)PHYS 559

Electromagnetic Theory(3)PHYS 562

Particle Physics(3)PHYS 567

Introduction to String Theory(3)PHYS 580

Revision, Fall 2010. End of revision.

Bachelor of Science (B.Sc.) - Honours Mathematics and Physics (81 credits)14.29.13

Revision, Fall 2010. Start of revision.

This is a specialized and demanding program intended for students who wish to develop a strong basis in both Mathematics and Physics in preparation for
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Linear Algebra and Geometry



Honours Algebra 3(3)MATH 370

6 credits selected from:

Physics of Fluids(3)PHYS 432

Honours Research Project(3)PHYS 479

General Relativity(3)PHYS 514

Astrophysics(3)PHYS 521

Quantum Theory(3)PHYS 551

Nuclear Physics(3)PHYS 557

Solid State Physics(3)PHYS 558

Advanced Statistical Mechanics(3)PHYS 559

Electromagnetic Theory(3)PHYS 562

Particle Physics(3)PHYS 567

Introduction to String Theory(3)PHYS 580

3 credits in Honours Mathematics.

Revision, Fall 2010. End of revision.

Bachelor of Science (B.Sc.) - Honours Physics and Chemistry (80 credits)14.29.14

Revision, Fall 2010. Start of revision.

This is a specialized and demanding program intended primarily, although not exclusively, for students with a theoretical bias who are interested in working
in �elds of study at the crossroads of physical chemistry and physics. The program will prepare students for either theoretical or experimental graduate work
in departments where there is an emphasis on such cross-disciplinary areas as condensed matter physics, chemical physics, or material science.

A student whose average in the required and complementary courses in any year falls below a GPA of 3.00, or whose grade in any individual required or
complementary course falls below a C (unless the student improves the grade to a C or above by taking a supplemental exam or retaking the course), may
not register in this Honours program the following year, or graduate with the Honours degree, except with permission of both Departments.

The student will have two advisers, one from Chemistry and the other from Physics.

Program Prerequisites

Students entering Physics programs from the Freshman Program must have successfully completed the courses below or their equivalents. Quebec students
must have completed the DEC with appropriate science and mathematics courses.

General Chemistry 1(4)CHEM 110

General Chemistry 2(4)CHEM 120

Mechanics and Waves(4)PHYS 131

Electromagnetism and Optics(4)PHYS 142

One of:

Principles: Organismal Biology(3)BIOL 111

Cell and Molecular Biology(3)BIOL 112

MATH 133 and either MATH 140/141 or MATH 150/151.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141

191McGill University, Faculty of Science, including School of Computer Science, 2010-2011 (Published January
17, 2011)

ACADEMIC PROGRAMS (FACULTY OF SCIENCE)



Calculus A(4)MATH 150

Calculus B(4)MATH 151

U1 Required Courses (30 credits)

Introductory Physical Chemistry 1(2)CHEM 223

Introductory Physical Chemistry 2(2)CHEM 243

Introductory Physical Chemistry 1 Laboratory(1)CHEM 253

Introductory Physical Chemistry 2 Laboratory(1)CHEM 263

Honours Applied Linear Algebra(3)MATH 247

Honours Advanced Calculus(3)MATH 248

Honours Complex Variables(3)MATH 249

Honours Ordinary Differential Equations(3)MATH 325

Signal Processing(3)PHYS 241

Honours Classical Mechanics 1(3)PHYS 251

Experimental Methods 1(3)PHYS 257

Experimental Methods 2(3)PHYS 258

U2 Required Courses (24 credits)

Introductory Organic Chemistry 1(4)CHEM 212

CHEM 253(3)Introducty Ph(1)HoM 2695
2j
1 2321.9451.425Quantum
 241(1)olymer
(Introduc1 0 0Molt80n1.
1 0 02j
1 03 70.55urat.(CH).84143ery C 72j
1 03 70.5272.857412.001 Tm
((1))Tj
22
1 03 70.52 533.40E580tromagnenacHonours )Tj
1 06.74
22
1 03 70.5Wonours 
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Note: CHEM 480D1/CHEM 480D2 and CHEM 490D1/CHEM490D2 are taken together.

Research Project 2(1.5)CHEM 480D1

Research Project 2(1.5)CHEM 480D2

Research Project 3(1.5)CHEM 490D1

Research Project 3(1.5)CHEM 490D2

Chemistry of Inorganic Materials(3)CHEM 531

Chemical Kinetics(3)CHEM 575

Colloid Chemistry(3)CHEM 585

Honours Partial Differential Equations(3)MATH 375

Honours Classical Mechanics 2(3)PHYS 351

Optics(3)PHYS 434

Honours Laboratory in Modern Physics 2(3)PHYS 469

Honours Research Project(3)PHYS 479

Electromagnetic Theory(3)PHYS 562

Revision, Fall 2010. End of revision.

Physics (PHYS) Related Programs14.29.15

Joint Major in Atmospheric Science and Physics14.29.15.1

See  section 14.3: Atmospheric and Oceanic Sciences (ATOC). This program provides a �rm basis for graduate work in atmospheric science and related
�elds as well as a sound preparation for those who wish to embark on a career directly after the B.Sc. Students should consult undergraduate advisers in
both departments.

Joint Major in Physiology and Physics14.29.15.2

See  section 14.30: Physiology (PHGY). This program provides a �rm basis for graduate work in bio-physics and other interdisciplinary �elds involving the
physical and biological sciences.

Physiology (PHGY)14.30

Location14.30.1

McIntyre Medical Sciences Building, Room 1021
3655 Promenade Sir William Osler
Montreal, Quebec, H3G 1Y6

Telephone: 514-398-4316
Fax: 514-398-7452
Website: www.medicine.mcgill.ca/physio

About Physiology14.30.2

Physiology has its roots in many of the basic sciences including biology, chemistry, mathematics, and physics. Physiology overlaps with other biomedical
sciences such as anatomy, biochemistry, pathology and pharmacology, and with psychology and biomedical engineering, and is one of the prime contributors
of basic scienti�c knowledge to the clinical medical sciences.

Members of the Department of Physiology at McGill are engaged in studies dealing with molecules, single cells, or entire systems in a variety of vertebrates,
including man. A wide range of interest and expertise is represented, including cardiovascular, respiratory, gastrointestinal and renal physiology, the physiology
of exercise, neurophysiology, endocrinology, immunology, biophysics and biomathematics. Some faculty members have formal or informal links with the
departments of mathematics, physics, electrical engineering, and chemistry, and with clinical departments (medicine, surgery, pediatrics, neurology, obstetrics,
psychiatry, anesthesia), re�ecting and reinforcing the close ties between physiology and other disciplines.

193McGill University, Faculty of Science, including School of Computer Science, 2010-2011 (Published January
17, 2011)
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Graduates at the B.Sc. level have found rewarding careers in teaching, in secondary schools and CEGEPs, government service, and laboratory technical
assistance, such as in pharmaceutical houses, hospitals, and institutions of higher learning. Moreover, physiology provides an excellent background for
medicine, dentistry or other postgraduate work, in such �elds as physiology, experimental medicine, pharmacology, biochemistry or physiological psychology.

The programs offered in Physiology differ in their orientation but they all have a common core of material covering cardiovascular, respiratory, gastrointestinal
and renal physiology, neurophysiology, endocrinology and immunology. The speci�ed U1 courses are identical for all programs except the Joint Major
Programs in Physiology and Physics, Physiology and Mathematics, and the Joint Honours Program in Immunology and thus afford the student maximal
�e xibility before deciding on a particular program to follow in U2 and U3.

Academic advising is compulsory. All new students to the Department, Freshman and CEGEP, must see an adviser upon entering the program. Contact the
Student Affairs Of�cer at 514-398-3689 for more information.

Returning students are required to consult with their advisers during the advising period for returning students, and regularly throughout the year. It is
important that graduating students have their record checked by their adviser at the beginning of their �nal year.

PLEASE NOTE:  Complementary courses are not electives.

The difference between Complementary courses and Required courses is that Complementary courses are de�ned as offering an element of choice, however
small that choice may be. Students may choose from the two (or more) courses speci�ed within Complementary Course segments of a program description,
but ONLY from those. For further information, refer to University Regulations and Information > Course Information and Regulations.

Physiology (PHGY) Faculty14.30.3

Chair

John Orlowski

Emeritus Professors

Thomas M.S. Chang; B.Sc., M.D.,C.M., Ph.D.(McG.), F.R.C.P.(C)

G. Melvill Jones; B.A., M.A., M.B., B.Ch., M.D.(Cant.)

Kresmir Krnjevic; O.C., B.Sc., Ph.D., M.B., Ch.B.(Edin.), F.R.S.C.

Professors

Monroe W. Cohen; B.Sc., Ph.D.(McG.)

Ellis J. Cooper; B.Eng.(Sir G. Wms.), M.Sc.(Surrey), Ph.D.(McM.)

Kathleen Cullen; B.Sc.(Brown), Ph.D.(Chic.) (William Dawson Scholar)

Leon Glass; B.S.(Brooklyn), Ph.D.(Chic.) (Isadore Rosenfeld Professor of Cardiology)

Phil Gold; C.C., B.Sc., M.Sc., Ph.D., M.D.,C.M.(McG.), F.R.C.P.(C.), F.R.S.C. (joint appoint. with Medicine)

David Goltzman; B.Sc., M.D.,C.M.(McG.) (Antoine G. Massabki Professor of Medicine) (joint appoint. with Medicine)

John Hanrahan; Ph.D.(Br. Col.)

Mortimer Levy; B.Sc., M.D.,C.M.(McG.), F.R.C.P.(C) (joint appoint. with Medicine)

Gergely Lukacs; M.D., Ph.D.(Budapest)

Michael Mackey; B.A., Ph.D.(Wash.) (Joseph Morley Drake Professor of Physiology)

Jacapo P. Mortola; M.D.(Milan)

John Orlowski; B.Sc.(McG.), M.Sc., Ph.D.(Qu.) (James McGill Professor)

Premsyl Ponka; M.D., Ph.D.(Prague)

Alvin Shrier; B.Sc.(C'dia), Ph.D.(Dal.) (Hosmer Professor of Physiology)

Douglas G.D. Watt; M.D., Ph.D.(McG.)

Assistant Professors

Erik Cook; Ph.D.(Baylor College, Houston)

Maurice Chacron; Ph.D.(Ott.)

Julie Desbarats; Ph.D.(McG.)

Pejmun Haghighi; Ph.D.(McG.)
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Assistant Professors

Russell Jones; Ph.D.(Tor.)

Julio Martinez-Trujillo; Ph.D.(Tübingen)

Associate Professors

Riaz Farookhi; B.Sc., M.Sc.(MIT), Ph.D.(Tufts)

Mladen Glavinovic; B.Sc.(Zagreb), M.Sc.(Tor.), Ph.D.(McG.)

Michael Guevara; B.Sc., M.Eng., Ph.D.(McG.)

Sheldon Magder; M.D.(Tor.) (joint appoint. with Medicine)

Ursula Stochaj; Ph.D.(Cologne)

Teresa Trippenbach; M.D., Ph.D.(Warsaw)

Ann Wechsler; B.A.(Tor.), M.Sc., Ph.D.(McG.)

John White; B.Sc., M.Sc.(Car.), Ph.D.(Harv.)

Associate Professor (Part Time)

Nicole Bernard; B.Sc.(McG.), Ph.D.(Duke)

Associate Members

Anaesthesia: Steven Backman, Fernando Cervero

Biomedical Engineering: Robert E. Kearney, Satya Prakash

Electrical and Computer Engineering: Sam Musallam

Kinesiology and Physical Education: Dilson Rassier

Medicine: Albert Aguayo, Volker Blank, Mark Blostein, Andrey Cybulsky, Abraham Fuks, Claude Gagnon, Raymonde Gagnon, Imed Gallouzi, Harry
Goldsmith, Geoffrey Hendy, Louise Larose, Anne Marie Lauzon, James Martin, Shree Mulay, Mariana Newkirk, Barry Posner, Shafaat Rabbani, Mary
Stevenson, Simon Wing, Hans Zingg

Nephrology: Serge Lemay, Tomoko Takano

Neurology: David Ragsdale

Neurology & Neurosurgery: Jack Antel, Massimo Avoli, Charles Bourque, Sal T. Carbonetto, Daniel Guitton, Christopher Pack, Melissa Vollrath

Ophthalmology: Curtis Baker

Otolaryngology: Bernard Segal

Pediatrics: Charles Rohlicek

Pharmacology: Terence Hebert

Psychiatry: Nicolas Cermakian, Bernardo Dubrovsky, Christina Gianoulakis

Adjunct Pr ofessors

Roy Caplan, Montreal

Pierre Drapeau, Montreal

John Milton, Chicago

Malmur R.I. Sairam, Montreal

Peter Swain, London

Bachelor of Science (B.Sc.) - Liberal Program - Core Science Component Physiology (50 credits)14.30.4

Required Courses (38 credits)

* Students who have taken CHEM 212 and/or CHEM 222 in CEGEP are exempted and must replace these credits with an elective course(s).

195McGill University, Faculty of Science, including School of Computer Science, 2010-2011 (Published January
17, 2011)



Molecular Biology(3)BIOL 200

Basic Genetics(3)BIOL 202

Cell and Molecular Laboratory(4)BIOL 301

Introductory Organic Chemistry 1(4)CHEM 212*

Introductory Organic Chemistry 2(4)CHEM 222*

Mammalian Physiology 1(3)PHGY 209

Mammalian Physiology 2(3)PHGY 210

Introductory Physiology Laboratory 1(1)PHGY 212

Introductory Physiology Laboratory 2(1)PHGY 213

Channels, Synapses & Hormones(3)PHGY 311

Respiratory, Renal, & Cardiovascular Physiology(3)PHGY 312

Blood, Gastrointestinal, & Immune Systems Physiology(3)PHGY 313

Integrative Neuroscience(3)PHGY 314

Complementary Courses (12 credits)

12 credits selected as follows:

3 credits selected from:

Molecular Mechanisms of Cell Function(3)BIOC 212

Cell Biology and Metabolism(3)BIOL 201

3 credits selected from:

Mathematical Models in Biology(3)BIOL 309

Biometry(3)BIOL 373

Upper-Level Physiology Leyogy Le



Viral Pathogenesis(3)MIMM 466

Memory and Brain(3)PSYC 470

Advances: Neurobiology of Mental Disorders(3)PSYT 500

Bachelor of Science (B.Sc.) - Major Physiology (65 credits)14.30.5

The Major Program includes, in addition to some intensive studies in Physiology, a strong core content of related biomedical sciences. Admission to the
Major Program will be in U2, upon completion of the U1 required courses, and in consultation with the student's adviser.

If not previously taken, CHEM 212 "Introductory Organic Chemistry 1" must be completed in addition to the 64-65 program credits.

Students may complete this program with a minimum of 64 credits or a maximum of 65 credits depending on their choice of complementary courses.

U1 Required Courses (18 credits)

Molecular Biology(3)BIOL 200

Basic Genetics(3)BIOL 202

Introductory Organic Chemistry 2(4)CHEM 222

Mammalian Physiology 1(3)PHGY 209

Mammalian Physiology 2(3)PHGY 210

Introductory Physiology Laboratory 1(1)PHGY 212

Introductory Physiology Laboratory 2(1)PHGY 213

U2 and U3 Required Courses (19 credits)

Metabolic Biochemistry(3)BIOC 311

Cell and Molecular Laboratory(4)BIOL 301

Channels, Synapses & Hormones(3)PHGY 311

Respiratory, Renal, & Cardiovascular Physiology(3)PHGY 312

Blood, Gastrointestinal, & Immune Systems Physiology(3)PHGY 313

Integrative Neuroscience(3)PHGY 314

Complementary Courses (28 credits)

12-13 credits selected as follows:

3 credits, one of:

Molecular Mechanisms of Cell Function(3)BIOC 212

Cell Biology and Metabolism(3)BIOL 201

3 credits, one of:

Mathematical Models in Biology(3)BIOL 309

Biometry(3)BIOL 373

3 credits, one of:

Survey of Physical Chemistry(3)CHEM 203

Physical Chemistry/Biological Sciences 1(3)CHEM 204
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3-4 credits, one of:

Systemic Human Anatomy(3)ANAT 214

Introduction to Dynamic Histology(4)ANAT 261

Upper Level Physiology (ULP) Courses

9 credits selected from the upper-level Physiology (ULP) course list as follows:

All Physiology courses 400-level and above.

Note:

The 6-credit course PHGY 459D1/D2 equals 3 credits of ULP and 3 credits of electives.

The 9-credit course PHGY 461D1/D2 equals 3 credits of ULP and 6 credits of electives.

Cell and Molecular Biology of Aging(3)ANAT 541

Developmental Neurobiology Seminar(3)BIOL 532

Biomedical Signals and Systems(3)BMDE 519

Advanced Endocrinology 01(3)EXMD 502

Advanced Endocrinology 02(3)EXMD 503

Advanced Applied Cardiovascular Physiology(3)EXMD 506

Advanced Applied Respiratory Physiology(3)EXMD 507

Advanced Topics in Respiration(3)EXMD 508

Parasitology(3)MIMM 413

Advanced Immunology(3)MIMM 414

Bacterial Pathogenesis(3)MIMM 465

Viral Pathogenesis(3)MIMM 466

Memory and Brain(3)PSYC 470

Advances: Neurobiology of Mental Disorders(3)PSYT 500

Upper Le
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Laboratory in Neurobiology(3)BIOL 389

Genetics of Mammalian Development(3)BIOL 416

Independent Research Project 3(6)BIOL 468

Advanced Topics in Cell Biology(3)BIOL 518

Gene Activity in Development(3)BIOL 520

Topics in Molecular Biology(3)BIOL 524

Developmental Neurobiology Seminar(3)BIOL 532

Genetic Basis of Life Span(3)BIOL 544

Molecular Biology: Cell Cycle(3)BIOL 551

Human Biochemical Genetics(3)BIOL 575

Advances in Molecular/Cellular Neurobiology(3)BIOL 588

Physical Chemistry/Biological Sciences 2(3)CHEM 214

Physiology and Biochemistry Endocrine Systems(3)EXMD 401

Advanced Endocrinology 01(3)EXMD 502

Advanced Endocrinology 02(3)EXMD 503

Biology of Cancer(3)EXMD 504

Advanced Applied Cardiovascular Physiology(3)EXMD 506

Advanced Applied Respiratory Physiology(3)EXMD 507

Advanced Topics in Respiration(3)EXMD 508

Gastrointestinal Physiology and Pathology(3)EXMD 509

Bioanalytical Separation Methods(3)EXMD 510

Cellular Neurobiology(3)NEUR 310

Drug Design and Development 1(3)PHAR 503

Drug Design and Development 2(3)PHAR 504

General Pharmacology 1(3)PHAR 562

General Pharmacology 2(3)PHAR 563

Pharmacology Research Project(6)PHAR 599

Human Cognition and the Brain(3)PSYC 311

Behavioural Neuroscience 2(3)PSYC 318

Hormones and Behaviour(3)PSYC 342

Laboratory in Human Perception(3)PSYC 353

Special Topics in Neuropsychology(3)PSYC 410

Sensorimotor Behaviour(3)PSYC 427

Memory and Brain(3)PSYC 470
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Bachelor of Science (B.Sc.) - Minor Mathematics (24 credits)14.21.5

The Minor may be taken in conjunction with any primary program in the Faculty of Science (other than programs in Mathematics). Students should declare
their intention to follow the Minor Mathematics at the beginning of the penultimate year and should obtain approval for the selection of courses to ful�l the
requirements for the Minor from the Departmental Chief Adviser (or delegate).

It is strongly recommended that students in the Minor Program take MATH 323. The remaining credits may be freely chosen from the required and
complementary courses for Majors and Honours students in Mathematics, with the obvious exception of courses that involve duplication of material.
Alternatively, up to six credits may be allowed for appropriate courses from other departments.

Generally no more than six credits of overlap are permitted between the Minor and the primary program. However, with an approved choice of substantial
courses the overlap restriction may be relaxed to nine credits for students whose primary program requires 60 credits or more and to 12 credits when the
primary program requires 72 credits or more.

Required Courses (9 credits)

* MATH 223 may be replaced by MATH 235 and MATH 236. In this case the complementary credit requirement is reduced by three.

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223*

Ordinary Differential Equations(3)MATH 315

Complementary Courses (15 credits)

15 credits selected from the required and complementary courses for Majors and Honours students in Mathematics, with MATH 323 strongly recommended;
alternatively, up to 6 credits may be allowed for appropriate courses from other departments.

Bachelor of Science (B.Sc.) - Minor Statistics (24 credits)14.21.6

The Minor may be taken in conjunction with any primary program in the Faculty of Science. Students should declare their intention to follow the Minor
Statistics at the beginning of the penultimate year and must obtain approval for the selection of courses to ful�l the requirements for the Minor from the
Departmental Chief Adviser (or delegate).

All courses counted towards the Minor must be passed with a grade of C or better. Generally no more than six credits of overlap are permitted between the
Minor and the primary program. However, with an approved choice of substantial courses the overlap restriction may be relaxed to nine credits for students
whose primary program requires 60 credits or more and to 12 credits when the primary program requires 72 credits or more.

Required Courses (15 credits)

* MATH 223 may be replaced by MATH 235 and MATH 236. In this case the complementary credit requirement is reduced by three.

Calculus 3(3)MATH 222

Linear Algebra(3)MATH 223*

Probability(3)MATH 323

Statistics(3)MATH 324

Regression and Analysis of Variance(3)MATH 423

Complementary Courses (9 credits)

9 credits selected from:

Statistical Mechanics(3)CHEM 593

Quantitative Methods(3)GEOG 351

Stochastic Processes(3)MATH 447

Generalized Linear Models(4)MATH 523

Sampling Theory and Applications(4)MATH 525

Mathematical Statistics 1(4)MATH 556

Mathematical Statistics 2(4)MATH 557

Statistical Mechanics(3)PHYS 362
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Honours Algebra 3(3)MATH 370

6 credits selected from:

Physics of Fluids(3)PHYS 432

Honours Research Project(3)PHYS 479

General Relativity(3)PHYS 514

Astrophysics(3)PHYS 521

Quantum Theory(3)PHYS 551

Nuclear Physics(3)PHYS 557

Solid State Physics(3)PHYS 558

Advanced Statistical Mechanics(3)PHYS 559

Electromagnetic Theory(3)PHYS 562

Particle Physics(3)PHYS 567

Introduction to String Theory(3)PHYS 580

3 credits in Honours Mathematics.

Revision, Fall 2010. End of revision.

Bachelor of Science (B.Sc.) - Honours Physics and Chemistry (80 credits)14.29.14

Revision, Fall 2010. Start of revision.

This is a specialized and demanding program intended primarily, although not exclusively, for students with a theoretical bias who are interested in working
in �elds of study at the crossroads of physical chemistry and physics. The program will prepare students for either theoretical or experimental graduate work
in departments where there is an emphasis on such cross-disciplinary areas as condensed matter physics, chemical physics, or material science.

A student whose average in the required and complementary courses in any year falls below a GPA of 3.00, or whose grade in any individual required or
complementary course falls below a C (unless the student improves the grade to a C or above by taking a supplemental exam or retaking the course), may
not register in this Honours program the following year, or graduate with the Honours degree, except with permission of both Departments.

The student will have two advisers, one from Chemistry and the other from Physics.

Program Prerequisites

Students entering Physics programs from the Freshman Program must have successfully completed the courses below or their equivalents. Quebec students
must have completed the DEC with appropriate science and mathematics courses.

General Chemistry 1(4)CHEM 110

General Chemistry 2(4)CHEM 120

Mechanics and Waves(4)PHYS 131

Electromagnetism and Optics(4)PHYS 142

One of:

Principles: Organismal Biology(3)BIOL 111

Cell and Molecular Biology(3)BIOL 112

MATH 133 and either MATH 140/141 or MATH 150/151.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141
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This is a specialized and demanding program intended primarily, although not exclusively, for students with a theoretical bias who are interested in working
in �elds of study at the crossroads of physical chemistry and physics. The program will prepare students for either theoretical or experimental graduate work
in departments where there is an emphasis on such cross-disciplinary areas as condensed matter physics, chemical physics, or material science.

A student whose average in the required and complementary courses in any year falls below a GPA of 3.00, or whose grade in any individual required or
complementary course falls below a C (unless the student improves the grade to a C or above by taking a supplemental exam or retaking the course), may
not register in this Honours program the following year, or graduate with the Honours degree, except with permission of both Departments.

The student will have two advisers, one from Chemistry and the other from Physics.

Program Prerequisites

Students entering Physics programs from the Freshman Program must have successfully completed the courses below or their equivalents. Quebec students
must have completed the DEC with appropriate science and mathematics courses.

General Chemistry 1(4)CHEM 110

General Chemistry 2(4)CHEM 120

Mechanics and Waves(4)PHYS 131
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MATH 133 and either MATH 140/141 or MATH 150/151.

Linear Algebra and Geometry(3)MATH 133

Calculus 1(3)MATH 140

Calculus 2(4)MATH 141
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Honours Research Project(3)PHYS 479

General Relativity(3)PHYS 514

Astrophysics(3)PHYS 521

Quantum Theory(3)PHYS 551

Nuclear Physics(3)PHYS 557

Solid State Physics(3)PHYS 558

Advanced Statistical Mechanics(3)PHYS 559

Electromagnetic Theory(3)PHYS 562

Particle Physics(3)PHYS 567

Introduction to String Theory(3)PHYS 580

3 credits in Honours Mathematics.

Revision, Fall 2010. End of revision.

Bachelor of Science (B.Sc.) - Honours Physics and Chemistry (80 credits)14.29.14

Revision, Fall 2010. Start of revision.

This is a specialized and demanding program intended primarily, although not exclusively, for students with a theoretical bias who are interested in working
in �elds of study at the crossroads of physical chemistry and physics. The program will prepare students for either theoretical or experimental graduate work
in departments where there is an emphasis on such cross-disciplinary areas as condensed matter physics, chemical physics, or material science.

A student whose average in the required and complementary courses in any year falls below a GPA of 3.00, or whose grade in any individual required or
complementary course falls below a C (unless the student improves the grade to a C or above by taking a supplemental exam or retaking the course), may
not register in this Honours program the following year, or graduate with the Honours degree, except with permission of both Departments.

The student will have two advisers, one from Chemistry and the other from Physics.

Program Prerequisites

Students entering Physics programs from the Freshman Program must have successfully completed the courses below or their equivalents. Quebec students
must have completed the DEC with appropriate science and mathematics courses.
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