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Fall 2020 CHEM:4270 – Advanced Inorganic Chemistry  
 

Lecture times:  9:30 a.m. – 10:45 pm, Tuesday/Thursday (lectures will also be recorded for later viewing)  
 
Instructor: Prof. Scott R. Daly   E-mail: scott-daly@uiowa.edu  Phone: 384-1356 (email is better)      
 
Drop-in Hours (virtual via Zoom): Tuesday 2:30 – 4:00 P.M. and Wednesday 2:30 – 4:00 P.M. The Zoom link will be 
available on ICON. If these times do not work for your schedule, please email to set up a separate time to meet with Prof. 
Daly via Zoom.  
 
TA: Rebekkah Hodges   Email: rebekkah-hodges@uiowa.edu  
 
Ms. Hodges is a grader for this course and will not hold independent office hours.  
 
Course Description 
 

This course is designed to build upon knowledge of inorganic compounds and chemical bonding to provide an 
advanced understanding of the chemistry that takes place across the periodic table. Group theory and molecular orbital 
diagrams will be explored in-depth and then related to spectroscopic analysis and reactivity of inorganic and 
organometallic compounds. A major portion of the course will focus on applications of group theory and transition metal 
chemistry with additional discussion of advanced topics such as f-element and main group chemistry. 

 
Course Materials  
 

Required: Inorganic Chemistry, Fifth Edition by Miessler, Fischer, & Tarr. The fourth edition of the textbook can also be 
used.  An important comment about this course is that it pays to read several different texts to solidify your 
understanding of the material. Your General Chemistry text is a good resource for some of the introductory topics. I will 
occasionally post material from other textbooks on ICON to help reinforce concepts. 
 
Optional item:  A molecular model kit for inorganic structures (central atom needs to be able to accommodate 
coordination numbers of up to six). There’s many kits to choose from online with different pricing, but this is one I like: 
https://www.amazon.com/Duluth-Labs-Organic-Chemistry-Molecular/dp/B0781ZCPKK/ 

 
Course web site: https://icon.uiowa.edu/. This site has the course syllabus, announcements, class handouts, problem 
set assignments, and grades.   

 
Description and Expectations for Course Participation and Virtual Delivery  

 
Technology requirements. A webcam, the ability to use Zoom for synchronous lectures and drop-in office hours, and 
access to a document scanner to upload exams and homework. 
 
Virtual delivery. This course will be held remotely via Zoom for the Fall 2020 semester due to the ongoing COVID-19 
pandemic. Both synchronous and asynchronous options will be available (the lectures will be recorded and posted to 
ICON), but synchronous participation is highly recommended for break-out practice problem sessions and questions 
answered in real time. Extra credit will occasionally be offered for group work during lecture times. 
 
Breakout rooms. We will use breakout rooms to conduct group work. People will be arranged at random into groups of 
three or four. The following group roles will be assigned: manager (keeps group on task and solicits information), 
recorder (records work and shares with group members), and reporter (acts as liaison and reports out to class). If a 
person is not assigned to one of these three roles, they will serve as questioner (checks work and looks for errors). 
 
Microphones and video. Microphones should be muted in the main Zoom room and should remain muted unless you 
are called upon (this will be the default when you enter the room). Questions will be handled using the hand raise button 
feature in Zoom. Once you raise your hand and are called upon, you may unmute to ask your question. This approach 
may be adjusted as the course progresses.  
 
Microphones should be turned on in the breakout rooms. Video is optional in the main Zoom room, but it is highly 
encouraged in the breakout rooms (collaboration is more effective when you can see who is talking).  
 
Disruptions, distractions, and inappropriate behavior. You must use your actual name in Zoom (no nicknames). Only 
students enrolled in the course should participate in the Zoom meetings (i.e. no family, friends, roommates). Students 

mailto:scott-daly@uiowa.edu
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should be dressed appropriately in tops and bottoms. Even if your video is muted, please assume that it is always on to 
avoid any embarrassing mishaps (if you need to go to the restroom, please do not take your computer). Students with 
disruptive, distracting, or inappropriate Zoom feeds will be removed from the Zoom room and will not be able to resume 
participating in synchronous lectures until they meet 1-on-1 with Prof. Daly and the issue is resolved. 

 
Technology problems. If you encounter technical problems during class, please feel free to join us as soon the problem 
is remedied. The lectures will be recorded, so you will be able to revisit the lecture to catch up on missed material. If for 
some reason I am dropped from Zoom, please give me up to 10 minutes to resolve the problem and log back in. I will 
send an email to the class if I am an unable to get the issue addressed in a timely fashion. We will either pick up the 
lecture the next class period or I will finish recording the lecture later and post it to ICON. 
 
Exams. All exams will be take-home. You may use your notes, the textbook, and any resources on the ICON website. 
You may not use websites or information on the internet, as discussed in more detail below (please note that I do 
occasionally use questions that have easily found, but incorrect answers provided online). Exams will be released on 
the ICON website at 9:30 am the day of the exam (we will have no class those days). The exams must be uploaded into 
Gradescope on the ICON website by 9:30 pm the following evening for full credit (you will have 36 hrs).  
 
Illness. The health of everyone in this class comes before anything else. If you become ill, especially with COVID-19, 
please notify Prof. Daly via email as soon as possible. 
 

Grading:  
 

• Homework (5) = 400 points (20%) 
• Crystallography report = 100 points (10%) 
• 1st exam = 150 points (15%)  
• 2nd exam = 150 points (15%)  
• Comprehensive final exam = 200 points (20%)  

 
Total = 1000 points  

Assignment of Grades 

Grade assignments will be made on the basis of a curve only if the overall grade distribution falls below the percentages 
recommended by the College of Liberal Arts and Sciences for advanced-level courses (22% A, 38% B, 36% C, 3% D, 
1% F). Plus/minus grades will be given. The “A+” grade will only be given in an exceptional circumstance.  

Late Assignments 
Late assignments including exams will be penalized at 10% per day.  

Academic ethics in a remote world: independent work and grading 
Original work performed in good faith is assumed on all assignments and course components. The Student Conduct 
Code prohibits several forms of academic misconduct, including: 
∙ Cheating 
∙ Falsification 
∙ Plagiarism 
∙ Unauthorized collaboration 
∙ Engaging in behavior specifically prohibited by an instructor 
∙ Recording and/or dissemination of instructional content without express permission of the instructor 

 
Your submissions for online assignments and exams should be your own, individual work unless explicitly told 
otherwise. You will be signing and submitting an honor code statement as part of each assignment. 
 
For exams, you may not seek out or accept any input from other individuals nor should you communicate with other 
members of the class or provide assistance to other students during or after the assignments unless that collaboration is 
explicitly permitted by Prof. Daly. This also prohibits the sharing of content from any assignments, exams, etc. with 3rd-
parties such as Chegg, CourseHero, Reddit, or any other non-UI course content repositories.  
 
In short, if you have not done something yourself, do not attempt to pass it off as original work. If you have questions 
about what might cross the line, please do not hesitate to ask Prof. Daly prior to submitting your work. Failure to adhere 
to this code of ethics will result in referral for possible disciplinary action as described in the Student Conduct Code. 
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Regrade requests 

 
Any questions about grades and point deductions received for course assignments should be directed to Prof. Daly. 
Requests for a regrade on an assignment or exam must be submitted by email with a written explanation within two 
weeks of the return date. Federal privacy rules mandate that individual scores and grades cannot be publicly posted. 
Grades will be posted on ICON after each exam and individual cumulative scores and an estimated midterm grades 
may be obtained from Prof. Daly. 
 

Diversity Statement  
 
Respect for Diversity: It is my intent that students from all diverse backgrounds and perspectives be well-served by this 
course, that students' learning needs be addressed both in and out of class, and that the diversity that students bring to 
this class be viewed as a resource, strength and benefit. It is my intent to present materials and activities that are 
respectful of diversity: gender, sexual orientation, disability, age, socioeconomic status, ethnicity, race, culture, 
perspective, and other background characteristics. Your suggestions about how to improve the value of diversity in this 
course are encouraged and appreciated. Please let me know ways to improve the effectiveness of the course for you 
personally or for other students or student groups.  
 
In addition, in scheduling exams, I have attempted to avoid conflicts with major religious holidays. If, however, I have 
inadvertently scheduled an exam or major deadline that creates a conflict with your religious observances, please let me 
know as soon as possible so that we can make other arrangements.  
 

Mental Health  
 
As a student you may experience a range of issues that can cause barriers to learning, especially during this pandemic. 
These might include strained relationships, anxiety, high levels of stress, alcohol/drug problems, feeling down, or loss of 
motivation. University Counseling Services is here to help with these or other issues you may experience. You can learn 
about the free, confidential mental health services available on campus by calling 319-335-7294 or visiting 
https://counseling.uiowa.edu/. Help is always available. 
 

Learning Objectives 
 

The following are the primary topics to be mastered for each chapter. This list is not exhaustive, but is representative. 
 
Chapter 2: Orbitals and electronic configurations. Identify orbitals and plot their radial probability functions with the 
appropriate nodes. Describe how coulombic and electron exchange energies contribute to electron configurations. 
Describe how Zeff governs orbital energies, atomic properties, and common periodic trends. Describe the effect that the 
lanthanide contraction has on transition metals and lanthanides. A rigorous quantum mechanical treatment will not be 
required as this is reserved for P-chem courses. 
 
Chapter 3: Lewis structures and VSEPR: drawing, estimations, hybridization. This chapter is mostly review from 
previous UIowa chem classes and will not be covered in depth, but you are expected to know this material. Draw Lewis 
structures, identify the most likely structure and atomic arrangement using VSEPR arguments, and estimate bond 
angles and geometry for most molecules. Describe the effects of lone pairs, electronegativity, atomic size on molecular 
geometry. Define what a model is and identify models that are commonly used throughout chemistry.  
 
Chapter 4: Symmetry and group theory. Assign symmetry operators and point groups to molecules and objects. Identify 
polar and/or chiral molecules using point groups. Name the components of a character table and define their function. 
Find reducible representations for molecular motions and reduce them to their irreducible representations. Assign 
characters to atomic orbitals and molecular motions and use them to interpret differences in IR and Raman spectra.  
 
Chapter 5: Molecular orbital theory. Describe the criteria for effective orbital overlap and orbital mixing for covalent 
bonds. Draw MO diagrams and execute bond order calculations for diatomic molecules. Use the two methods to find 
SALCs in molecules with more than two atoms and define their advantages and limitations. Construct qualitative 
molecular orbital diagrams using SALCs and atomic orbitals. 
 
Chapter 6, 8, and Supp. Material: Donor-Acceptor chemistry. Define Lewis acids, bases, and frontier orbitals. Construct 
MO diagrams to show frontier orbitals participating in donor-acceptor reactions. Distinguish between frontier orbital 
energies that result in acid-base chemistry and those that result in redox chemistry. Use Walsh diagrams to account for 
how geometric distortions can affect the reactivity of molecules. Describe how substituents alter the acidity of Group 13 
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Lewis acids. Construct MO diagrams for molecules that undergo 3-center, 2-electron and 3-center, 4-electon bonding. 
Describe hard-soft acid-base (HSAB) theory. Use HSAB to predict chemical products in mixtures of ions. Describe how 
absolute electronegativity, hardness, ionization energy, and electron affinity affect orbital energies. Identify MO diagrams 
representative of hard-hard and soft-soft interactions.  
 
Chapter 9: Introduction to coordination chemistry. This chapter is mostly review from previous UIowa chem classes and 
will not be covered in depth, but you are expected to know this material. Identify and name coordination compounds, 
complex ions, and ligands in Tables 9.2 – 9.4. Identify oxidation states and assign d-electron counts. Draw different 
isomers of coordination complexes and assign these isomers from chemical drawings. Crystallography assignment: 
download a CIF file from the literature and prepare drawings of the structure using Mercury. Extract bond distances and 
angles from CIF files.  
 
Chapter 10: Coordination chemistry: bonding. Describe the differences between crystal field theory and ligand field 
theory. Construct qualitative MO diagrams (ligand field diagrams) of octahedral, tetrahedral, and square planar 
complexes with purely σ donor ligands, π donor ligands, and π acceptor ligands. Describe the concept of backbonding 
and sketch the orbitals involved. Describe how MO diagrams for ligands with different donor-acceptor properties give 
rise to the spectrochemical series and different colors for coordination complexes. Quantify LFSE for high spin and low 
spin electronic configurations. Identify when Jahn-Teller distortions are possible. Describe the relative strength of Jahn-
Teller distortions when present and how they affect molecular geometry and symmetry. 
 
Chapter 12.7 and Supp. Material: Define trans influence and trans effect and describe their differences. Use the trans 
effect to predict reaction products and the trans influence to predict the preferred arrangement of different ligands in 
coordination complexes. 
 
Chapter 11: Coordination chemistry: electronic spectra. Define L, S, and J quantum numbers and spin multiplicity. 
Construct microstate tables and assign term symbols for the electronic configuration of gas-phase atoms and ions. 
Describe selection rules that govern the relative intensity of electronic transitions and mechanisms by which selection 
rules are relaxed. Use correlation diagrams to convert term symbols into Mulliken symbols. Assign UV-vis-NIR 
transitions and quantify ΔO, ΔT, and B terms using Tanabe-Sugano diagrams.  
 
Chapter 13: Organometallic chemistry. Identify and name common organometallic ligands. Describe the 18-electron 
rule. Use electron counting rules to assign electron counts for organometallic and coordination complexes. Sketch the 
orbitals involved in the Dewar-Chatt-Duncanson bonding model with ethylene and describe its similarities in metal-ligand 
bonds with H2, CO, and other small molecules. Construct MO diagrams for metal complexes with pi ligands. 
 
Chapter 15: Describe the isolobal analogy. Identify main group and organometallic fragments that are isolobal. Construct 
truncated MO diagrams for complexes with metal-metal multiple bonding. Predict the structures of main group and 
transition metal clusters. 
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Tentative Lecture Schedule 
 

Tentative Schedule General topics Associated Reading  
(Miessler, Fischer, and Tarr) 

Aug. 25 Course Introduction  

Aug. 27 Orbitals, Electronic Structure, and Zeff Chapter 2 

Sept. 1 A Skirmish with Models and Simple Bonding Chapter 3 

Sept. 3 Symmetry and Group Theory Chapter 4 

Sept. 7 Symmetry and Group Theory  

Sept. 10 Symmetry and Group Theory  

Sept. 15 Molecular Orbital Theory (HW 1 due) Chapter 5 

Sept. 17 Molecular Orbital Theory  

Sept. 22 Molecular Orbital Theory  

Sept. 24 Molecular Orbital Theory  

Sept. 29 Donor-Acceptor Chemistry (HW 2 due) Chapter 6.1-6.3, 8.5, Supp. Material 

Oct. 1 Donor-Acceptor Chemistry  

Oct. 6 Donor-Acceptor Chemistry  

Oct. 8 EXAM 1 (Chapters 2-5)  

Oct. 13 Coordination Chemistry: Intro and CIF Tutorial Chapter 9 

Oct. 15 Coordination Chemistry: Bonding Chapter 10 

Oct. 20 Coordination Chemistry: Bonding  

Oct. 22 Coordination Chemistry: Bonding (HW 3 due)  

Oct. 27 Coordination Chemistry: Trans Influence/Effect Chapter 12.7 and Supp. Material 

Oct. 29 Coordination Chemistry: Electronic Spectra Chapter 11 

Nov. 3 Election Day (no class)  

Nov. 5 Coordination Chemistry: Electronic Spectra CIF assignment due 

Nov. 10 Coordination Chemistry: Electronic Spectra  

Nov. 12 Organometallic Chemistry (HW 4 due) Chapter 13 

Nov. 17 Organometallic Chemistry  

Nov. 21 EXAM 2 (Chapters 6, 8-12, and Supp)  

 THANKSGIVING BREAK  

Dec. 1 Organometallic Chemistry  

Dec. 3 Parallels Between MG/Organometallic Chem Chapter 15 

Dec. 8 Parallels Between MG/Organometallic Chem  

Dec. 10 Review/Make-up Day (HW 5 due)  

TBA FINAL EXAM (Comprehensive) TBA 
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CLAS Information and Policies for Undergraduate Students 
 
Absences and Attendance  

 
Students are responsible for attending class and for contributing to the learning environment of a course. Students are 
also responsible for knowing their course absence policies, which will vary by instructor. All absence policies, however, 
must uphold the UI policy related to student illness, mandatory religious obligations, including Holy Day obligations, 
unavoidable circumstances, or University authorized activities (https://clas.uiowa.edu/students/handbook/attendance-
absences). Students may use the CLAS absence form to aid communication with the instructor who will decide if the 
absence is excused or unexcused. The form is located on ICON within the top banner under "Student Tools.”  
 

Academic Integrity  
 
All undergraduates enrolled in courses offered by CLAS have, in essence, agreed to the College's Code of Academic 
Honesty. Misconduct is reported to the College, resulting in suspension or other sanctions, with sanctions 
communicated with the student through UI email. Visit this page for information: 
(https://clas.uiowa.edu/students/handbook/academic-fraud-honor-code).  
 

Accommodations for Disabilities  
 
UI is committed to an educational experience that is accessible to all students. A student may request academic 
accommodations for a disability (such as mental health, attention, learning, vision, and physical or health-related 
condition) by registering with Student Disability Services (SDS). The student is then responsible for discussing specific 
accommodations with the instructor. More information is at https://sds.studentlife.uiowa.edu/.  
 

Administrative Home of the Course  
 
The College of Liberal Arts and Sciences (CLAS) is the administrative home of this course and governs its add/drop 
deadlines, the second-grade-only option, and related policies. Other colleges may have different policies. CLAS policies 
may be found here: https://clas.uiowa.edu/students/handbook.  

 
Classroom Expectations  

 
Students are expected to comply with University policies regarding appropriate classroom behavior as outlined in 
the Code of Student Life. This includes the policies and procedures that all students have agreed to regarding the Steps 
Forward for Fall 2020 in response to the COVID-19 pandemic. Particularly, all students are required to wear a face 
cover when in a UI building, including a classroom. In addition, the density of seats in classrooms has been reduced. In 
some instances, this will allow 6 feet or more of distance while other cases, it may be less. Regardless, wearing face 
coverings and maintaining as much distance as is possible are vital to slowing the spread of COVID-19. In the event 
that a student disrupts the classroom environment through their failure to comply with the reasonable directive of an 
instructor or the University, the instructor has the authority to ask that the student immediately leave the space for the 
remainder of the class period. Additionally, the instructor is asked to report the incident to the Office of Student 
Accountability for the possibility of additional follow-up. Students who need a temporary alternative learning 
arrangement related to COVID-19 expectations should contact Student Disability 
Services (https://sds.studentlife.uiowa.edu/fall-2020/covid-19-temporary-learning- arrangements/;  +1 319 335-1462).  
 

Communication and the Required Use of UI Email  
 
Students are responsible for official correspondences sent to the UI email address (uiowa.edu) and must use this 
address for all communication within UI (Operations Manual, III.15.2).  

 
Complaints  

 
Students with a complaint about an academic issue should first visit with the instructor or course supervisor and then 
with the Chair of the department or program offering the course; students may next bring the issue to the College of 
Liberal Arts and Sciences; see this page for more information: https://clas.uiowa.edu/students/handbook/student-rights-
responsibilities.  
 

Final Examination Policies  
 

https://clas.uiowa.edu/students/handbook/attendance-absences
https://clas.uiowa.edu/students/handbook/attendance-absences
https://clas.uiowa.edu/students/handbook/academic-fraud-honor-code
https://clas.uiowa.edu/students/handbook/academic-fraud-honor-code
https://clas.uiowa.edu/students/handbook/academic-fraud-honor-code
https://sds.studentlife.uiowa.edu/
https://clas.uiowa.edu/students/handbook
https://dos.uiowa.edu/policies/code-of-student-life/
https://dos.uiowa.edu/accountability/
https://dos.uiowa.edu/accountability/
https://sds.studentlife.uiowa.edu/
https://sds.studentlife.uiowa.edu/
https://sds.studentlife.uiowa.edu/
https://sds.studentlife.uiowa.edu/fall-2020/covid-19-temporary-learning-arrangements/
https://sds.studentlife.uiowa.edu/fall-2020/covid-19-temporary-learning-arrangements/
https://opsmanual.uiowa.edu/human-resources/professional-ethics-and-academic-responsibility#15.2
https://clas.uiowa.edu/students/handbook/student-rights-responsibilities
https://clas.uiowa.edu/students/handbook/student-rights-responsibilities
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The final exam schedule is announced around the fifth week of classes; students are responsible for knowing the date, 
time, and place of a final exam. Students should not make travel plans until knowing this information. No exams of any 
kind are allowed the week before finals with a few exceptions made for particular types of courses such as labs or off-
cycle courses: https://registrar.uiowa.edu/final-examination-scheduling-policies.  
 

Nondiscrimination in the Classroom  
 
The University of Iowa is committed to making the classroom a respectful and inclusive space for people of all gender, 
sexual, racial, religious, and other identities. Toward this goal, students are invited in MyUI to optionally share the 
names and pronouns they would like their instructors and advisors to use to address them. The University of Iowa 
prohibits discrimination and harassment against individuals on the basis of race, class, gender, sexual orientation, 
national origin, and other identity categories set forth in the University’s Human Rights policy. For more information, 
contact the Office of Equal Opportunity and Diversity (https://diversity.uiowa.edu/eod; +1 319 335-0705 
or diversity.uiowa.edu)  
 

Sexual Harassment  
 
Sexual harassment subverts the mission of the University and threatens the well-being of students, faculty, and staff. All 
members of the UI community must uphold the UI mission and contribute to a safe environment that enhances learning. 
Incidents of sexual harassment must be reported immediately. For assistance, please see https://osmrc.uiowa.edu/.  
 

https://registrar.uiowa.edu/final-examination-scheduling-policies
https://diversity.uiowa.edu/eod
https://diversity.uiowa.edu/office/equal-opportunity-and-diversity
https://osmrc.uiowa.edu/
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Chemistry Program Outcomes 
 
Our Values  
Our department is committed to maintaining excellence in teaching and mentoring and achieving maximal learning benefit 
for each student.  In order to do so, we as a department must determine those things that make an undergraduate 
education successful, and then determine the things we do well all the time, some of the time, and rarely.   
  
Program Outcomes  
The graduate with a bachelor’s degree in chemistry will be able to use the knowledge and skills obtained in the program to 
demonstrate:  
  
Knowledge and understanding of chemistry. As evidence students will be able to demonstrate:  

• Mastery of major concepts, theoretical principles and experimental findings in chemistry, including fundamental 
concepts in each of the subdisciplines of chemistry (organic, inorganic, analytical, physical, and biological 
chemistry)  

• An understanding of the relationship between molecular structure and physical/chemical properties  
• An understanding of the relationship between the microscopic, macroscopic, and symbolic descriptions of matter 

and the changes it undergoes  
• An understanding of the conditions that affect stability and factors that control rates of change  

   
Laboratory skills. As evidence of laboratory skills, students will be able to:  

• Assess chemical and procedural hazards involved in laboratory work, including retrieval and analysis of SDS 
information  

• Use strategies such as proper personal protective equipment (PPE), responsible handling and disposal of 
chemicals, and preparation for emergencies to minimize the risks associated with laboratory work  

• Maintain a clearly organized laboratory notebook as a record of experimental procedures and findings   
• Use a variety of synthetic techniques, such as using principles of green chemistry or air-sensitive techniques  
• Use instrumentation and laboratory techniques to separate, purify, identify, quantify, and characterize chemical 

species  
• Use computers as tools for data acquisition, management, and analysis  

   
Scientific Thinking. As evidence of ability to reason scientifically, students will be able to:  

• Pose scientific questions  
• Plan and carry out scientific investigations  
• Analyze data in order to make inferences about chemical and physical behavior and properties, and construct 

scientific arguments to support conclusions  
• Use scientific theory and/or interpretations of experimental results to explain chemical phenomena in the context 

of health, energy, environment, agriculture, etc.  
• Use mathematics and computational thinking to understand and predict chemical behavior  
• Identify and quantify uncertainties in measurements and limitations in methods  
• Use graphs, diagrams, and other models to communicate chemical information  

  
Chemical Information Skills: As evidence of chemical information skills, students will be able to:  

• Use modern library search tools such as SciFinder to locate and retrieve chemical information   
• Read, analyze and critically evaluate journal articles in various subfields of chemistry  
• Reference and cite chemical literature appropriately using ACS or other designated citation style   

  
Professional Skills: As evidence of professional skills, students will be able to:  

• Report scientific findings in oral presentations in a clear and organized fashion using appropriate visual tools  
• Report on experimental work and scientific findings in written reports, for instance through formal laboratory 

reports or technical memos  
• Communicate results of scientific work to non-technical audiences  
• Work collaboratively with peers to plan and conduct experiments, interpret chemical information, and solve 

problems  
• Engage in responsible and ethical scientific conduct such as appropriately citing sources and reporting findings 

accurately    
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	In short, if you have not done something yourself, do not attempt to pass it off as original work. If you have questions about what might cross the line, please do not hesitate to ask Prof. Daly prior to submitting your work. Failure to adhere to this...
	Regrade requests
	Any questions about grades and point deductions received for course assignments should be directed to Prof. Daly. Requests for a regrade on an assignment or exam must be submitted by email with a written explanation within two weeks of the return date...
	Diversity Statement
	Respect for Diversity: It is my intent that students from all diverse backgrounds and perspectives be well-served by this course, that students' learning needs be addressed both in and out of class, and that the diversity that students bring to this c...
	In addition, in scheduling exams, I have attempted to avoid conflicts with major religious holidays. If, however, I have inadvertently scheduled an exam or major deadline that creates a conflict with your religious observances, please let me know as s...
	Mental Health
	As a student you may experience a range of issues that can cause barriers to learning, especially during this pandemic. These might include strained relationships, anxiety, high levels of stress, alcohol/drug problems, feeling down, or loss of motivat...
	Learning Objectives
	The following are the primary topics to be mastered for each chapter. This list is not exhaustive, but is representative.
	Chapter 2: Orbitals and electronic configurations. Identify orbitals and plot their radial probability functions with the appropriate nodes. Describe how coulombic and electron exchange energies contribute to electron configurations. Describe how Zeff...
	Chapter 3: Lewis structures and VSEPR: drawing, estimations, hybridization. This chapter is mostly review from previous UIowa chem classes and will not be covered in depth, but you are expected to know this material. Draw Lewis structures, identify th...
	Chapter 4: Symmetry and group theory. Assign symmetry operators and point groups to molecules and objects. Identify polar and/or chiral molecules using point groups. Name the components of a character table and define their function. Find reducible re...
	Chapter 5: Molecular orbital theory. Describe the criteria for effective orbital overlap and orbital mixing for covalent bonds. Draw MO diagrams and execute bond order calculations for diatomic molecules. Use the two methods to find SALCs in molecules...
	Chapter 6, 8, and Supp. Material: Donor-Acceptor chemistry. Define Lewis acids, bases, and frontier orbitals. Construct MO diagrams to show frontier orbitals participating in donor-acceptor reactions. Distinguish between frontier orbital energies that...
	Chapter 9: Introduction to coordination chemistry. This chapter is mostly review from previous UIowa chem classes and will not be covered in depth, but you are expected to know this material. Identify and name coordination compounds, complex ions, and...
	Chapter 10: Coordination chemistry: bonding. Describe the differences between crystal field theory and ligand field theory. Construct qualitative MO diagrams (ligand field diagrams) of octahedral, tetrahedral, and square planar complexes with purely σ...
	Chapter 12.7 and Supp. Material: Define trans influence and trans effect and describe their differences. Use the trans effect to predict reaction products and the trans influence to predict the preferred arrangement of different ligands in coordinatio...
	Chapter 11: Coordination chemistry: electronic spectra. Define L, S, and J quantum numbers and spin multiplicity. Construct microstate tables and assign term symbols for the electronic configuration of gas-phase atoms and ions. Describe selection rule...
	Chapter 13: Organometallic chemistry. Identify and name common organometallic ligands. Describe the 18-electron rule. Use electron counting rules to assign electron counts for organometallic and coordination complexes. Sketch the orbitals involved in ...
	Chapter 15: Describe the isolobal analogy. Identify main group and organometallic fragments that are isolobal. Construct truncated MO diagrams for complexes with metal-metal multiple bonding. Predict the structures of main group and transition metal c...
	Tentative Lecture Schedule
	Associated Reading 
	General topics
	Tentative Schedule
	(Miessler, Fischer, and Tarr)
	Course Introduction
	Aug. 25
	Chapter 2
	Orbitals, Electronic Structure, and Zeff
	Aug. 27
	Chapter 3
	A Skirmish with Models and Simple Bonding
	Sept. 1
	Chapter 4
	Symmetry and Group Theory
	Sept. 3
	Symmetry and Group Theory
	Sept. 7
	Symmetry and Group Theory
	Chapter 5
	Molecular Orbital Theory (HW 1 due)
	Sept. 15
	Molecular Orbital Theory
	Sept. 17
	Molecular Orbital Theory
	Sept. 22
	Molecular Orbital Theory
	Sept. 24
	Chapter 6.1-6.3, 8.5, Supp. Material
	Donor-Acceptor Chemistry (HW 2 due)
	Sept. 29
	Donor-Acceptor Chemistry
	Oct. 1
	Donor-Acceptor Chemistry
	Oct. 6
	EXAM 1 (Chapters 2-5)
	Oct. 8
	Chapter 9
	Coordination Chemistry: Intro and CIF Tutorial
	Oct. 13
	Coordination Chemistry: Bonding
	Oct. 15
	Coordination Chemistry: Bonding
	Oct. 20
	Coordination Chemistry: Bonding (HW 3 due)
	Oct. 22
	Coordination Chemistry: Trans Influence/Effect
	Oct. 27
	Coordination Chemistry: Electronic Spectra
	Oct. 29
	Election Day (no class)
	Nov. 3
	CIF assignment due
	Coordination Chemistry: Electronic Spectra
	Coordination Chemistry: Electronic Spectra
	Nov. 10
	Chapter 13
	Organometallic Chemistry (HW 4 due)
	Nov. 12
	Organometallic Chemistry
	Nov. 17
	EXAM 2 (Chapters 6, 8-12, and Supp)
	Nov. 21
	THANKSGIVING BREAK
	Organometallic Chemistry
	Dec. 1
	Parallels Between MG/Organometallic Chem
	Dec. 3
	Parallels Between MG/Organometallic Chem
	Dec. 8
	Review/Make-up Day (HW 5 due)
	Dec. 10
	FINAL EXAM (Comprehensive)
	TBA
	CLAS Information and Policies for Undergraduate Students
	Absences and Attendance
	Students are responsible for attending class and for contributing to the learning environment of a course. Students are also responsible for knowing their course absence policies, which will vary by instructor. All absence policies, however, must upho...
	Academic Integrity
	All undergraduates enrolled in courses offered by CLAS have, in essence, agreed to the College's Code of Academic Honesty. Misconduct is reported to the College, resulting in suspension or other sanctions, with sanctions communicated with the student ...
	Accommodations for Disabilities
	UI is committed to an educational experience that is accessible to all students. A student may request academic accommodations for a disability (such as mental health, attention, learning, vision, and physical or health-related condition) by registeri...
	Administrative Home of the Course
	The College of Liberal Arts and Sciences (CLAS) is the administrative home of this course and governs its add/drop deadlines, the second-grade-only option, and related policies. Other colleges may have different policies. CLAS policies may be found he...
	Classroom Expectations
	Students are expected to comply with University policies regarding appropriate classroom behavior as outlined in the Code of Student Life. This includes the policies and procedures that all students have agreed to regarding the Steps Forward for Fall ...
	Communication and the Required Use of UI Email
	Students are responsible for official correspondences sent to the UI email address (uiowa.edu) and must use this address for all communication within UI (Operations Manual, III.15.2).
	Complaints
	Students with a complaint about an academic issue should first visit with the instructor or course supervisor and then with the Chair of the department or program offering the course; students may next bring the issue to the College of Liberal Arts an...
	Final Examination Policies
	The final exam schedule is announced around the fifth week of classes; students are responsible for knowing the date, time, and place of a final exam. Students should not make travel plans until knowing this information. No exams of any kind are allow...
	Nondiscrimination in the Classroom
	The University of Iowa is committed to making the classroom a respectful and inclusive space for people of all gender, sexual, racial, religious, and other identities. Toward this goal, students are invited in MyUI to optionally share the names and pr...
	Sexual Harassment
	Sexual harassment subverts the mission of the University and threatens the well-being of students, faculty, and staff. All members of the UI community must uphold the UI mission and contribute to a safe environment that enhances learning. Incidents of...
	Chemistry Program Outcomes
	Our Values
	Our department is committed to maintaining excellence in teaching and mentoring and achieving maximal learning benefit for each student.  In order to do so, we as a department must determine those things that make an undergraduate education successful...
	Program Outcomes
	The graduate with a bachelor’s degree in chemistry will be able to use the knowledge and skills obtained in the program to demonstrate:
	Knowledge and understanding of chemistry. As evidence students will be able to demonstrate:
	 Mastery of major concepts, theoretical principles and experimental findings in chemistry, including fundamental concepts in each of the subdisciplines of chemistry (organic, inorganic, analytical, physical, and biological chemistry)
	 An understanding of the relationship between molecular structure and physical/chemical properties
	 An understanding of the relationship between the microscopic, macroscopic, and symbolic descriptions of matter and the changes it undergoes
	 An understanding of the conditions that affect stability and factors that control rates of change
	Laboratory skills. As evidence of laboratory skills, students will be able to:
	 Assess chemical and procedural hazards involved in laboratory work, including retrieval and analysis of SDS information
	 Use strategies such as proper personal protective equipment (PPE), responsible handling and disposal of chemicals, and preparation for emergencies to minimize the risks associated with laboratory work
	 Maintain a clearly organized laboratory notebook as a record of experimental procedures and findings
	 Use a variety of synthetic techniques, such as using principles of green chemistry or air-sensitive techniques
	 Use instrumentation and laboratory techniques to separate, purify, identify, quantify, and characterize chemical species
	 Use computers as tools for data acquisition, management, and analysis
	Scientific Thinking. As evidence of ability to reason scientifically, students will be able to:
	 Pose scientific questions
	 Plan and carry out scientific investigations
	 Analyze data in order to make inferences about chemical and physical behavior and properties, and construct scientific arguments to support conclusions
	 Use scientific theory and/or interpretations of experimental results to explain chemical phenomena in the context of health, energy, environment, agriculture, etc.
	 Use mathematics and computational thinking to understand and predict chemical behavior
	 Identify and quantify uncertainties in measurements and limitations in methods
	 Use graphs, diagrams, and other models to communicate chemical information
	Chemical Information Skills: As evidence of chemical information skills, students will be able to:
	 Use modern library search tools such as SciFinder to locate and retrieve chemical information
	 Read, analyze and critically evaluate journal articles in various subfields of chemistry
	 Reference and cite chemical literature appropriately using ACS or other designated citation style
	Professional Skills: As evidence of professional skills, students will be able to:
	 Report scientific findings in oral presentations in a clear and organized fashion using appropriate visual tools
	 Report on experimental work and scientific findings in written reports, for instance through formal laboratory reports or technical memos
	 Communicate results of scientific work to non-technical audiences
	 Work collaboratively with peers to plan and conduct experiments, interpret chemical information, and solve problems
	 Engage in responsible and ethical scientific conduct such as appropriately citing sources and reporting findings accurately

