Course Syllabus

Inorganic Chemistry

CHEM 301

I.
Introductory Information

A.
Department:


Chemistry

B.
Catalog Number:

CHEM 301

C.
Course Title:

Inorganic Chemistry I

D.
Credits:


3

E.
Clock Hours/Week:

3 hours lecture

F.
Overlays


WE

G.
Prerequisites:

CHEM221

II.  Course Description

A. Catalog Description:

An introduction to fundamental concepts of inorganic chemistry including atomic and molecular structure, bonding theories, group theory, coordination chemistry and descriptive chemistry of the elements.

B. Comprehensive Description:

This course utilizes and builds upon concepts introduced in Chem120, 121, 220, and 221 as they relate to inorganic chemistry. Atomic and molecular structure, bonding theories, group theory, coordination chemistry and descriptive chemistry of the elements are examined.

The content of this course relates to standards of the Interstate New Teacher Assessment and Support Consortium (INTASC) Standards.  The course addresses Unit Standard One: Subject Matter- “The teacher understands the central concepts, tools of inquiry, and structures of the discipline(s) he or she teaches and can create learning experiences that make these aspects of the subject matter meaningful for students.”

Pennsylvania Department of Education (PDE) Standards related to this course include:

I.C.  Atomic Theory including:

· atomic structure and nuclear chemistry,

· electronic configuration and periodicity,

· chemical bonding and molecular structure

I.D.  Chemical concepts, including:

· chemical formulas and nomenclature, 

· chemical reactions and stoichiometry, 

I.E.  Inorganic Chemistry including:

· descriptive chemistry of metallic and nonmetallic elements and their industrial 

  importance,

· valence bond and molecular orbital theories,

· group theory and crystal systems,

· chemistry of inorganic complexes

I.I.  Historical and contemporary issues including:

· history of chemistry,

· safety of household products, agriculture,

Components of this course are used to fulfill part of the National Science Teachers Association (NSTA) Standards 1.0 Content.

The content of this course also relates to guidelines 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.
Demonstrate an understanding of fundamental concepts of atomic structure and electron orbitals.

2. Explain periodic properties of the elements based on atomic structure and electron configurations.

3. Identify and interpret parameters for different types of ionic solids.

4. Draw Lewis Structures and use them to describe molecular geometry and symmetry.

5. Use valence bond theory and molecular orbital theory to describe bonding in simple molecules.

6. Determine the point group of a molecule and use the symmetry tables to aid spectra interpretation.

7. Write structures, formulas, and names of coordination complexes.

8. Use crystal field theory to explain magnetic properties and electronic transitions of the d-metal complexes.

9. Demonstrate an understanding of simple ligand substitution reactions of coordination complexes.

10. Describe the chemistry of the elements including metallic and non-metallic elements.

B. Activities and Requirements:

1. Lecture material will review and build upon atomic structure and electron orbital concepts introduced in CHEM120.  Students will be assessed on III.A.1 through homework, in-class assignments, quizzes and examinations.

2. Lecture material will use the fundamental concepts of atomic and electronic structure to explain periodic properties and related anomalies.  Students will be assessed on III.A.2 through homework, quizzes and examinations.

3. Lecture material will present characteristics and examples of different types of ionic solids.  Students will be assessed on III.A.3 through homework, quizzes, and examinations.

4. Lecture material will require students to draw Lewis structures and use them to determine molecular geometry, symmetry elements and point groups.  Students will be assessed on III.A.4 through homework, in-class assignments, quizzes and examinations.

5. Lecture material will present valence bond theory and molecular orbital theory using simple molecules as examples.  Students will be assessed on III.A.5 through homework, quizzes and examinations.

6. Lecture material will show students how to use the symmetry tables to gain spectral information.  Students will be assessed on III.A.6 through homework, in-class assignments, quizzes and examinations.

7. Lecture material will provide students with the systematic nomenclature system for coordination complexes.  Students will be assessed on III.A.7 through homework, in-class assignments, quizzes and examinations.

8. Lecture material will present crystal field theory and its related use.  Students will be assessed on III.A.8 through homework, quizzes and examinations.

9. Lecture material will present the mechanisms and kinetics of ligand substitution reactions.  Students will be assessed on III.A.9 through homework, quizzes and examinations.

10. Lecture material will present the descriptive chemistry of metallic and non-metallic elements and their related compounds.  Some importance will be placed on industrially important inorganic compounds. Students will be assessed on III.A.10 through homework, quizzes, and examinations.

C. Major Units and Time Allotted:

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

a. Atomic Structure
(6 hours)

b. Structures of Solids 
(6 hours)

c. Molecular Structure and Bonding: Lewis, VBT, MOT 
(8 hours)

d. Molecular Symmetry      
(4 hours)

e. Transition Metal Complexes: Structure, Symmetry, Bonding and Electronic Structure 
(7 hours)

f. Descriptive Chemistry of Transition Metals          
(5 hours)

g. Descriptive Chemistry of Main Group Metals 
(4 hours)

h. Descriptive Chemistry of Non-Metals 
(5 hours)

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. 


2.
Bibliographic support:


Books



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.

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

Company: New York, 1996.


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, quizzes, homework and in-class assignments.

V.
Rationale and Impact:

A. Reason for Proposal:

This course is designed to fulfill some of the chemistry content standards for accrediting agencies.  The Pennsylvania Department of Education (PDE) standards include inorganic chemistry topics that were not covered in other chemistry courses required for the B.S. Ed.- Chemistry major.  The American Chemical Society (ACS) requires the equivalence of two courses in inorganic chemistry.  This course would be required for the B.S. Chemistry and B.S.Ed.-Chemistry majors.  

B. Students Permitted in Course:

Students who have completed CHEM 221 will be permitted to take this course.

C. Effect on Existing Academic Programs or Departments:

This course affects the Chemistry and Secondary Education – Chemistry programs as noted in section V.A. above.

VI.
Cost and Staff Analysis:

A.
Effect on University Resources:

Three faculty contact hours will be required for this course.

B.
Expected Frequency and Rotation:
The course will be offered once per academic year, preferably in the Fall to accommodate the secondary education student schedules.

VII.
Date Approved by University President:

______________________________


___________

Signature of the President
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