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CHEMISTRY 441/471/571 
ADVANCED INORGANIC CHEMISTRY 

 
Spring 2014         R.H. Langley 
 
Dates: Midterm Starts  Lecture 20 Midterm ends Lecture 23 
 Final (take-home) Starts Lecture 39 Final Ends Lecture 42 
 Term paper due  Lecture 39 
 Final (in-class) See SFASU Final Exam Schedule 
 
COURSE OBJECTIVE:  The objective of this class is to give the student a basic 
understanding of theoretical inorganic chemistry and to apply this understanding to 
problem solving involving critical thinking.  This basic understanding is to prepare the 
student for additional coursework, either in chemistry or in other disciplines, and to help 
the student function in a technological society.   
 
This objective assumes that you have passed Chemistry 338 (or its equivalent), however 
special permission may be given. 
 
STUDENT LEARNING OUTCOMES:  The student will need to learn and apply the following 
basic principles to problem solving:  

• The student will need to apply the basic principles of quantum mechanics to 
determine electron configurations of atoms and ions. 

• The student will need to demonstrate an understanding of the basic principles of 
symmetry and group theory. 

• The student will need to illustrate an understanding of the principles of ionic 
bonding. 

• The student will need to illustrate an understanding of the principles of covalent 
bonding. 

• The student will need to demonstrate an understanding of the basic principles of 
periodicity. 

• The student will need to demonstrate an understanding of the basic principles of 
metals. 

• The student will need to demonstrate an understanding of the basic principles of 
acid-base chemistry and non-aqueous solvents. 

• The student will need to apply the basic principles of coordination chemistry. 
• The student will need to apply the basic principles of organometallic chemistry. 
• The student will need to demonstrate an understanding of the basic principles of 

the structure determination of inorganic compounds. 
• The student will need to understand other chemistry of the metals. 
• The student will need to understand nonmetal chemistry. 
• The student will need to apply the basic principles of bioinorganic chemistry. 
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The objective of this course is to survey theoretical inorganic chemistry.  As a survey, 
none of the topics will be covered in detail.  We will cover the entire text to see the full 
scope of inorganic chemistry.  The text is a well-written book; however, it is very slow 
reading due to the high density of ideas.  Plan to read the text in many small installments.  
The main lectures will begin with the chapter on bonding; however, you will need to 
begin reading in chapter 1.  The general order of topics to be covered will be the same as 
in the textbook (any changes will be noted in lecture).  You should plan your reading to 
keep up with the lecture. 
 
The grade will consist of four equally weighted parts: take-home midterm exam, take-
home final exam, in-class final and a term paper.  Each of these will be worth 100 points, 
and a 90 or higher average is a guaranteed A (if necessary to A cut-off may be lowered).  
With the resources available, you should be able to get an A in this class.  People who 
have not gotten A's either did not give themselves enough time to do an assignment (i.e., 
they tried to do a week's work in a night or two), or they did not answer the questions 
(answers should be complete and concise). 
 
The midterm will begin on a Friday and will be due back on the following Friday.  The 
take-home portion of the final will begin on a Friday, and will be due on the following 
Friday.  The in-class portion of the final will be during finals week in accordance with the 
University Final Exam schedule.  The term paper is due on the same Friday as the take-
home portion of the final begins.  All assignments are due no later than 5:00 PM on the 
due date, and 10 points per day (or part of a day) will be deducted (this includes weekend 
days and holidays).  The dates for the midterm are negotiable. 
 
The term paper may be on any topic of your choosing as long as it concerns inorganic 
chemistry and the instructor approves the topic.  It should be written in a professional 
style; similar to, but not necessarily identical to, reviews published in journals such as 
Chemical Reviews.  Any length is acceptable as long as it covers the topic.  It should be 
noted that very few topics worth writing about can be covered in less than 6-8 double-
spaced typed pages.  The best way to pick a topic is to look through the text and find 
something that looks interesting then talk to the instructor.  Remember that we do not 
have the largest library in the world, so you may need to use interlibrary loan services 
that take time. 
 
Technically this course has a physical chemistry prerequisite.  The physical chemistry 
background that is assumed is equivalent to that of the introductory physical chemistry 
course given in this department (Chemistry 133-134).  You should review the chapters on 
thermochemistry/thermodynamics in your freshman chemistry text plus other topics from 
this source as the need arises.  In addition to this, a small amount of organic nomenclature 
will also be necessary. 
 
This course is part of the SFASU Chemistry major and part of the ACS certified 
Chemistry major.  In addition, this course may satisfy certain ExCet/TEKS objectives for 
Chemistry and Integrated Physics and Chemistry (Physical Science).  The correlation 
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between these objectives and the chemistry courses may be obtained from Dr. John 
Moore, the chemistry certification advisor. 
 
Any student accumulating 360 or more points will get an A in this course.  This value 
may be lowered. 
 
Any student who is taking this course for graduate credit will need to achieve a higher 
level of expertise than an undergraduate student does.  In order to reach this higher level, 
the exams and term paper will need to be of higher quality.  Expect a more rigorous 
standard to be applied in these cases.  Thus, an undergraduate who obtains a 90 on a 
particular exam might expect no better than an 80 as a graduate student. 
 
If you are repeating this course, you must pick a different topic for the term paper.  You 
may be required to take a different version of the midterm and/or the final. 
 
If you should have any questions dealing with grades, study habits, etc., you should see 
the instructor.  Any type of special accommodations will be arranged only after a 
consultation.  (Special accommodations must be arranged so that all students are treated 
equally.)  If you feel that you need to do better in class, then you must see the instructor 
during the term (before Finals Week), if you wait until after the final there is nothing that 
can be done about helping your grade.  The instructor is available to discuss study habits 
and any other general consultation.   
 
The following is a MWF lecture schedule.  When the class is taught on TT, the material 
for each three lectures is divided into two; therefore, Lectures 1-3 MWF = Lectures 1-2 
TT.  When the class is taught once a week, every three MWF lectures equal one class. 
 
 Topic Textbook  
  (Huheey, Keiter and Keiter,  
  Inorganic Chemistry 4th ed)  
  Read Chapter 1-3 
Lecture   1 Introduction 
Lecture   2 Structure of the Atom 
Lecture   3 Ionic Bonding Chapter 4 and 7 
Lecture   4 Ionic Bonding and Solids 
Lecture   5 Ionic Bonding and Solids 
Lecture   6 Ionic Bonding and Solids 
Lecture   7 Ionic Bonding and Energy 
Lecture   8 Ionic Radii 
Lecture   9 Ionic Radii 
Lecture 10 Ionic Compounds 
Lecture 11 Ionic Compounds 
Lecture 12 Covalent Bonding Chapter 5 
Lecture 13 Covalent Bonding 
Lecture 14 Metallic Bonding 
Lecture 15 Periodicity Chapter 18 
Lecture 16 Structure and Reactivity Chapter 6 and 8 
Lecture 17 Acid-Base Chemistry Chapter 9 
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Lecture 18 Nonaqueous Solvents Chapter 10 
Lecture 19 Physical Methods 
Lecture 20 Physical Methods 
Lecture 21 Midterm 
Lecture 22 Midterm 
Lecture 23 Midterm 
Lecture 24 Coordination Chemistry Chapters 11, 12, and 13 
Lecture 25 Coordination Chemistry 
Lecture 26 Coordination Chemistry 
Lecture 27 Coordination Chemistry 
Lecture 28 Coordination Chemistry 
Lecture 29 Chemistry of Metals Chapter 14 
Lecture 30 Organometallic Chemistry Chapter 15 
Lecture 31 Organometallic Chemistry 
Lecture 32 Organometallic Chemistry 
Lecture 33 Non-metal Chemistry Chapters 16 and 17 
Lecture 34 Non-metal Chemistry 
Lecture 35 Non-metal Chemistry 
Lecture 36 Non-metal Chemistry 
Lecture 37 Bioinorganic Chemistry Chapter 19 
Lecture 38 Bioinorganic Chemistry 
Lecture 39 Bioinorganic Chemistry 
Lecture 40 Final 
Lecture 41 Final 
Lecture 42 Final 
 


