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Course Syllabus

Advanced Inorganic Chemistry

CHEM 440

I.
Introductory Information

A.
Department:


Chemistry

B.
Catalog Number:

CHEM 440

C.
Course Title:

Advanced Inorganic Chemistry 

D.
Credits:


4

E.
Clock Hours/Week:

3 hours lecture, 3 hours laboratory

F.
Overlays


none

G.
Prerequisites:

CHEM3xx

II.  Course Description

A. Catalog Description:

An examination of major topics in theoretical and descriptive inorganic chemistry including acid-base chemistry, oxidation and reduction, chemistry of transition metals, organometallic chemistry, catalysis, inorganic clusters, solid state and bioinorganic chemistry.  The classical and modern aspects of the chemistry of the elements are discussed.  The laboratory component of this course emphasizes advanced experimental techniques in the synthesis and characterization of inorganic compounds.

B. Comprehensive Description:

This course utilizes and builds upon concepts introduced in Chem120, 121, 220, 221, and 3xx.  The content of this course includes inorganic chemistry topics provided by the American Chemical Society’s Committee on Professional Training. 
 

III.
Exposition

A. Objectives:

Upon completion of the course, students will be able to do the following:

1.
Apply different acid-base definition to a variety of inorganic systems.

2. Predict reaction products and calculations arising from inorganic oxidation-reduction reactions.

3. Demonstrate an understanding of how chemical reactions change depending on the solvent system.

4. Explain physical and spectral properties of coordination complexes.

5. Describe and write reactions of organometallic compounds.

6. Use different rules for determining cluster stability.

7. Describe the chemistry of lanthanides and actinides.

8. Explain defects in solid structures.

9. Apply theoretical inorganic concepts to bioinorganic systems.

10. Acquire new techniques in handling air- and water sensitive compounds

11. Further develop synthetic and analytical laboratory skills.

B. Activities and Requirements:

1. Lecture material will introduce new acid-base definitions as well as review three previously covered in CHEM120 and 121.  Students will be assessed on III.A.1 through homework, quizzes and examinations.

2. Lecture material will present different oxidation-reduction reactions and calculations and different diagrammatic methods used in redox chemistry.  Students will be assessed on III.A.2 through homework, quizzes and examinations.

3. Lecture material will present chemistry in non-aqueous solvents.  Students will be assessed on III.A.3 through homework, quizzes, and examinations.

4. Lecture and laboratory material will require students to use theoretical concepts to justify physical and spectral evidence.  Students will be assessed on III.A.4 through homework, in-class assignments, laboratory reports and examinations.

5. Lecture material will present a variety of organometallic compounds and reactions.  Students will be assessed on III.A.5 through homework and examinations.

6. Lecture material will show students different methods used to predict compound and cluster stability.  Students will be assessed on III.A.6 through homework, in-class assignments and examinations.

7. Lecture material will present descriptive chemistry of the lanthanides and actinides.  Students will be assessed on III.A.7 through homework, in-class assignments and examinations.

8. Lecture material will show students different types of defects in solid structures and how those defects affect the properties of the solid.  Students will be assessed on III.A.8 through homework and examinations.

9. Lecture material will require students to use previously covered electronic and structural information about transition metals and apply those concepts to bioinorganic systems.  Students will be assessed on III.A.9 through homework and examinations.

10. Laboratory work will require students to gain experience in working in an inert atmosphere. Students will be assessed on III.A.10 through laboratory work and notebook.

11. Laboratory work will require students to synthesize, purify and accurately characterize a variety of inorganic compounds.  Students will be assessed on III.A.11 through laboratory work, notebook and reports.

C. Major Units and Time Allotted:

1.
Lecture Units

The following units are representative of but not limited to the information to be covered.

a. Acid - Base Chemistry     
(6 hours)

b. Oxidation and Reduction 
(6 hours)

c. Non-aqueous Solvents
(2 hours)

d. Transition Metals – Electronic Structure 
(6 hours)

e. Transition Metals – Reaction mechanisms      
(5 hours)

f. Organometallic Chemistry 
(6 hours)

g. Catalysis          
(3 hours)

h. Inorganic Clusters
(3 hours)

i. Lanthanides and Actinides
(2 hours)

j. Solid State chemistry 
(3 hours)

k. Bioinorganic Chemistry
(3 hours)


2.
Laboratory Units

a. The following units are representative of but not limited to the experiments to be covered.

b. o of Cr complexes 

(1 laboratory period)

b.
Oxidation States of Vanadium
(1 laboratory period)

c.
Cobalt:O2 Adduct formation
(1 laboratory period)

d.
Ferrocene and Derivatives
(2 laboratory periods)

e.
Synthesis, purification, and characterization of 
(9 laboratory periods)


other inorganic compounds including main group 


(Sn, B, Si compounds) and transition metal compounds 


(coordination and organometallic compounds)

D. Materials and Bibliography:

1.
Suggested textbooks:
The lecture text chosen will be similar to those listed below.

Shriver, D. F., Atkins, P. W.,  Inorganic Chemistry, 3rd ed., Freeman and Company: New York, 1999. 

Miessler, G. L., Tarr, D. A.,  Inorganic Chemistry, 3rd ed., Pearson Prentice Hall: New Jersey, 2004. 

The laboratory text will be similar to

Szafran, Z., Pike, R. M., Singh, M. M., Microscale Inorganic Laboratory, Wiley: New York, 1991.


2.
Bibliographic support:


Books



Angelici, R. J., Synthesis and Technique in Inorganic Chemistry, 2nd ed., W. B. Saunders Company: Philadelphia, 1977.

Cotton, F. A. Chemical Applications of Group Theory, 2nd ed., Wiley: New York, 1963.

Cotton, F. A., Wilkinson, G., Gaus, P. L., Basic Inorganic Chemistry, 3rd ed., Wiley: New York, 1995.

Cotton, F. A., Wilkinson, G., Murillo, C. A., Bochmann, M., Advanced Inorganic Chemistry, 6th edition, Wiley: New York, 1999.

Douglas, B., McDaniel, D., Alexander, J., Concepts and Models of Inorganic Chemistry, 3rd edition, Wiley: New York, 1994.

Housecroft, C. E., Sharpe, A. G., Inorganic Chemistry, Pearson Prentice Hall: New Jersey, 2001. 

Huheey, James E., Keiter, E. A., Keiter, R. L., Inorganic Chemistry, Principles of Structure and Reactivity, 4th ed., Harper Collins: New York, 1993.

Jolly, W. L., Modern Inorganic Chemistry, 2nd ed., McGraw-Hill: New York, 

1991.

Jolly, W. L., The Synthesis and Characterization of Inorganic Compounds, Prentice-Hall: New Jersey, 1970

Raynor-Canham, G. Descriptive Inorganic Chemistry, W. H. Freeman and 

Company: New York, 1996.

Shriver, D. F., Drezdzon, M. A., The Manipulation of Air-Sensitive Compounds, 2nd ed., Wiley: New York, 1986.

Wayda, A. L., Darensbourg, M. Y., Experimental Organometallic Chemistry, American Chemical Society: Washington D.C., 1987.


Handbooks and Catalogues

CRC Handbook of Chemistry and Physics, 1993.

The Merck Index, 12th ed.

The Aldrich Library of Infrared Spectra,2nd ed.

Journals


Chemical Reviews


Inorganic Chemistry


Inorganic Syntheses

Journal of the American Chemical Society


Journal of the Chemical Society, Chemical Communications


Journal of the Chemical Society, Dalton Transactions 


Journal of Chemical Education


Organometallics

IV.
Standards:

Grades will be awarded in a manner consistent with University policy, and will be based upon student demonstration of a mastery of the course material through a combination of examinations, homework, in-class assignments and laboratory work (including notebook and reports).

V.
Rationale and Impact:

A. Reason for Proposal:

This course is designed to fulfill a portion of the chemistry content standards set by the American Chemical Society (ACS), which requires two courses in inorganic chemistry. The laboratory portion completes the inorganic laboratory hours required by the ACS.  This course would be required for the B.S. Chemistry majors and an elective for science students who have met the prerequisites.  

B. Students Permitted in Course:

Students who have completed CHEM3xx will be permitted to take this course.

C. Effect on Existing Academic Programs or Departments:

The revisions do not significantly affect existing academic programs or departments.

VI.
Cost and Staff Analysis:

A.
Effect on University Resources:

As this is a course revision, no new faculty contact hours will be required.

B.
Expected Frequency and Rotation:
The course is currently offered every other Spring semester.

VII.
Date Approved by University President:

______________________________


___________

Signature of the President




Date
3
5

