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CHEM XXX - Inorganic Chemistry I 

Semester Year
Class time
Location
Instructor Name
Office: 

Office hours:  

Phone: 

Lab: 

e-mail: 

CMS:  

Textbook:  Inorganic Chemistry, Meissler and Tarr  (required)

Supplemental materials may be made available through the CMS site.

**Strongly Recommended Supplemental Reading**

Any General Chemistry Textbook
This course will cover an introduction to the bonding and geometry of inorganic compounds.  Bonding theories will be discussed early in the course, and descriptive material will be discussed in reference to these bonding theories. Specific topics are listed on the last pages of the syllabus.

Grading:

Your grade in this course will be based on the following work:

	Three Hourly exams
	15% each

	Cumulative Final exam

	20%

	Homework
	15%

	In-class Exercises
	15 %

	Discretionary
	5 %


Hourly Exams:  Three hourly exams will be given on Date, Date, Date.

Final Exam:  The final exam for this course is scheduled for the Date.  The exam will be cumulative.

Homework assignments will be assigned and collected periodically.  Homework assignments are due at the beginning of class on the day they are due.  Late assignments will be penalized.  If you choose to work together in small groups (2-3 people) on homework assignments, please acknowledge your collaborators when turning in assignments; that said, I completely encourage you to form study groups and to work together on assignments. Assignments may be graded either for completion or correctness.  

In-class exercises will be graded on a credit/no credit basis for suitable participation.  The instructor shall determine what constitutes suitable participation.  

Grading scale:  The grading scale will be determined by the instructor at the end of the course.  At a minimum 90% and above will be an A of some flavor (A-, A), 80% and above a B…, etc…

Institutional Language re Academic Integrity and Students with Disabilities
Topics to be covered:  This list may be adjusted as the semester progresses.  I will try to add learning objectives as we get to new materials.  Therefore, the syllabus will evolve, but the way your grade is determined will stay the same.

I. Basic Concepts

A. Quantum Theory

B. Orbital models 

C. The Periodic Table and Periodicity

II. Bonding Theories

A. Homonuclear diatomics

1.  Valence Bond Theory (VB)

2. Molecular orbital theory  (MO)

B. Heteronuclear diatomics

III. Molecular Shape

A. Valence shell electron pair repulsion theory (VSEPR)

B. Isomerism

IV. Molecular Symmetry

A. Symmetry elements

B. Symmetry operations

C. Introduction to Group theory

V. Polyatomic molecules

A. VB Theory and Hybridization

B. MO theory

VI. Solution  Chemistry

A.  Acid-base

1. Bronsted-Lowry acidity

2. Lewis acidity

3. Water:  A special case

B.  Ions in Solution

1. Solubility

2. Common ion effect

C. Non-aqueous solutions

VII.  Solid State/ Materials

VII. Redox 

A. Oxidation States

B. E°,G and K

C. Disproportionation

D. Potential Diagrams

VIII. Descriptive Inorganic Chemistry- will be worked in throughout the course, partly as independent study

A. Hydrogen

B. IA Metals (Alkali Metals)

C. IIA metals (Alkaline Earth)

D. Group IIIA 

E. Group IVA

F. Group VA

G. Group VIA (Chalcogens)

H. Group VIA (Halogens)

I. Group V (Noble gases)

Learning Objectives. **  This is the complete set of microscopic learning objectives collaboratively developed with my students in the Fall semester of 2012.  This list was not present at all in the Day One syllabus, but was created over the course of the semester based on activities and lectures in the course.

· Students should be able to define Inorganic Chemistry and identify the subdisciplines of the field.  

· Student should be able to summarize how we came to the current understanding of the atom, including the seminal experiments that led to that understanding.

· Students should be able to predict the change in energy when an electron changes state in a hydrogen atom.

· Students should be able to define the five boundary conditions for the solution of the Schrodinger equation.

· Students should be able to identify and define the 4 quantum numbers n, l, ml, and ms.

· Students should be to correctly draw, including shading, s, p or d orbitals. (fs are off-limits)

· Students should be able to predict the number of angular and radial nodes in a given orbital and describe the implications of those nodes.

· Students should be able to predict the relative atomic radii, ionic radii, and ionization energies of elements/ions based on periodic trends.

·  Students should be able to apply Slater’s Rules to explain various periodic trends. 

· Students should be able to explain the difference between electronegativity and electron affinity.

· Students should be able to draw all possible Lewis dot structures for a given molecule, and identify the relative contributions of each of those structures to the overall character of the molecule.  

· Students should be able to define geometry/polarity/central atom hybridization of a molecule based on its LDS. 

· Students should be able to draw an orbital energy diagram for a molecule showing the hybridization and bonding structure.

END OF EXAM 1 MATERIAL

· Students should be able to explain the factors that determine good orbital mixing.

· For any 1st or 2nd period homonuclear or heteronuclear diatomic, students should be able to create and illustrate a molecular orbital diagram and to use that diagram to answer questions about bond order, magnetism, spin, etc.

· Students should be able to define and draw representations of both symmetry elements and operations.

· Students should be able to apply the point group flowchart to identify the point group of an object.

· Students should be able to apply the point group tables to determine the character of various orbital representations in a given point group.

· Students should be able to represent pictorially the results of orbital mixing, either hybridization, atomic orbital, or atomic orbital and Ligand group orbital

· Students should be able to use an MO diagram to answer basic questions about the character of a molecule.  

· Students should be able to explain and apply the factors that contribute to orbital energies.

END OF EXAM 2 Material

· Students should be able to explain the factors that make an acid a good acid.

· Students should be able to identify and define the various definitions of acidity and to identify them in a reaction.

· Students should be able to apply HSAB to determine favorable interactions in terms of Lewis Acid Base chemistry

· Students should be able to calculate, for a given reaction, thermodynamic properties related to acidity.

· Students should be able to predict based on periodic properties the acidity/basicity of elemental oxides in aqueous solution.

· Students should be able to describe the properties (edge lengths, bond angles) of the 14 Bravais lattices, given a structure.

· Students should be able to determine physical properties (density, atoms/unit cell, coordination number, empty space…) associated with the three cubic Bravais lattices.

· Students should be able to describe the crystal stuctures of binary compounds given an image of the structure.

· Students should be able to apply MO theory to the development of band theory.

· Students should be able to define band gap, conduction band, valence band, hole, Fermi level.

· Students should be able to explain the mechanism of thermal  and electrical conductivities.

· Students should be able to balance a redox half or whole reaction in either acidic or basic conditions.

· Students should be able to apply the Nernst equation to determine the potential of a redox reaction or half reaction under non standard conditions.

· Students should be able to interpret a Latimer Potential diagram and to apply the information in a Latimer diagram to determining information about redox reactions other than those given explicitly in the diagram.

· Students should be able to use a Frost diagram to answer basic questions about stability of various redox species.

· Students should be able to determine the pH dependence (if any) of a redox reaction.
· Students should be able to apply the information given in a Pourbaix diagram to determine the most stable redox species under a given set of conditions.

· Students should be able to write a balanced reaction for any transition given in a Pourbaix diagram and to explain  the pH or potential dependence (or lack thereof) of that transition.

· Students should be able to explain figure 6.5 in M&T (4e), and use it to explain why acid base chemistry occurs in some cases while redox chemistry occurs in other cases.

END OF Exam 3 Material. 
