Created by [Colleen Partigianoni, Ferris State University, partigic@ferris.edu] and posted on VIPEr (www.ionicviper.org) on [6/5/2019], Copyright [Colleen Partigianoni, 2019]. This work is licensed under the Creative Commons [Attribution-NonCommercial-Share Alike ] License. To view a copy of this license visit http://creativecommons.org/about/license/

CHEM 381 COURSE SYLLABUS:  Spring 2018
CHEM 381 Section 001

Inorganic Chemistry (3 Credits)

Instructor: C. Partigianoni

Note:  The instructor reserves the right to make needed and appropriate adjustments in the syllabus
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I. General Course Information

Instructor: 
C.  Partigianoni
Office:  ASC 3095

Phone: 591 – 5038



Email:  partigic@ferris.edu

Office Hours:  
Tues:  12:00 — 2:00 PM

Wed & Fri:  12:00 – 1:00 PM
AND BY APPOINTMENT

If the designated office hours are not convenient for you, please feel welcome to make an appointment for any time that the instructor is available.

Lecture: 
 
M–W–F:  11:00 – 11:50 AM    SCI  336
II.  Course Description,  Prerequisites and Outcomes

Course Description:  An overview course covering the fundamental principles and theories of inorganic chemistry, with emphasis on the chemistry of d-block elements.  Included topics are molecular structure, electronic structure and spectra, bonding descriptions and reaction mechanisms of coordination complexes along with an introduction to organometallic compounds of d-block elements and an introduction to molecular symmetry and point groups.  Course recommended for students intending to pursue graduate study in chemistry.

Course Prerequisites:  CHEM 122 and CHEM 321

Course Outcomes:  In this course students will be expected to :

1.  construct molecular orbital diagrams for inorganic complexes and correlate these diagrams with electronic absorption spectra

2.  describe bonding and stabilization energies in coordination complexes using molecular orbital theory and crystal field theory

3.  identify molecular symmetry point groups of compounds

4.  apply group theory to bonding and vibrational spectroscopy of inorganic complexes

5.  rationalize and apply the 18-electron rule to transition metal coordination complexes

6.  identify common reaction mechanisms of coordination complexes and explain which factors affect the rates of these reactions

7.  carry out calculations involving unit cell dimensions

III.  Course Requirements:

1)  Activities:  Activities provided in blackboard will be assigned as homework. You are expected to attempt to  answer questions on material before it has been discussed in lecture.  You will be graded based on whether or not the activities are completed  before the assigned due date.  (You will not lose credit for wrong answers.)  We will discuss the answers to the activities during class after the due date.
2)  Exams:  Exams will be administered on the dates provided below.  

Exam Dates:

Exam I:  Thur:  2/1  (7:00 pm):    100 points
Exam II:   Weds:  2/ 28  (7:00 pm):    100 points
Exam III:  Thur:  4/ 5   (7:00 pm):    100 points
Exam IV:  Thur:  4/26  (7:00 pm):    100  points
Final Exam: Thur 5/3  (10:00 – 11:40 am)    125 points

IV.  Grading:  Overall grades for the course will be assigned based on homework and exam grades using the grading scale below.  The instructor reserves the right to make minor adjustments (in the students’ favor) based on natural demarcations in the grades.

Homework:  40 points

Exams:  475 points:

GRADING SCALE:





A:
93.0 %  or above

A–
90.0 –  92.9 %

B+:  87.0  –  89.9 %

B:
83.0 –  86.9 %  


B–
80.0 – 82.9 %

C+  77.0 – 79.9 %  

C:
73.0 – 76.9%  


C–
70.0 – 72.9%

D+  67.0 – 69.9 %  

D:
63.0 — 66.9%


D–
60.0 – 62.9%
F:
Below 60 %
V.  Policies:

Attendance Policy:

Excused Absences:  All excused absences, as defined below, must be confirmed with appropriate documentation;

1)  illness (with appropriate documentation from health officials)

2)  death in immediate family

3)  approved university-related travel

Attendance is mandatory.  You may miss up to 3 lectures without penalty REGARDLESS OF CAUSE.  Each additional absence, REGARDLESS OF CAUSE, will result in a 3 % deduction from your final grade, (which can mean the difference between an A and an A–).  The instructor MAY make an exception to the grade penalty if all absences are due to a prolonged illness which lasts more than 1 week.

Make-Up Policy


Anyone who has an excused absence from an exam will be given the opportunity to make-up the exam.  It is the student’s responsibility to contact the instructor BEFORE the regularly scheduled exam date and receive prior approval for a make-up exam.

VII.  Course Outline:

I.  Molecular Orbital Theory (MOT)  

A.  An overview of MOT

B.  MOT Applied to homonuclear diatomics

C.  MOT Applied to heteronuclear diatomics

D.  Ligand group orbitals

E.  MOT applied to polyatomic molecules

II.  Molecular Symmetry

A.  Review of VSPER and molecular shapes

B.  Symmetry operations and elements

C.  Point Groups

D.  Character tables:  a brief introduction

E.  Application of Group Theory in infrared spectroscopy and bonding

III.  Structures and Energetics of Metallic and Ionic Solids  

A.  Common shapes of unit cells and packing arrangements in crystalline solids

B.  Calculations involving unit cell dimensions

C.  Band Theory of Metals, insulators and semiconductors

D.  Lattice Energy,  Born-Haber Cycle

IV.  Acid–Base

A.  Lewis acid-based theory

B.  Hard / Soft acids and bases

V.  Coordination Complexes 

A.  Stability constants and factors affecting stability

B.  Isomerism

C. Crystal Field Theory

D.  MOT

E.  Ligand field theory

F.  Electronic Spectra

G.  Magnetic Properties

VI.  Common Reaction Mechanisms of Coordination Compounds

A.  Ligand Substitution Reactions

B.  Electron Transfer (inner sphere and outer sphere)

C.  Rate Equations, mechanisms

D.  trans-effect

VII.  Introduction to Organometallic Compounds

A.  Common types of ligands and bonding

B.  The 18-electron rule

C.  Metal Carbonyls

D.  Reaction Mechanisms

E.  Catalysis
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