
	 

	 

	 
	 

	

Syllabus
CHEM 210 General Chemistry II
Spring 2016 

Lectures: Beeghly 01 [8:55-10:10 am Monday and Thursday]
Laboratories: Beeghly 105 [Monday or Wednesday or Thursday] 

Instructor:	 Dr. Matthew Hartings
Office: Beeghly 308
Lab: 203B 
Phone: (202) 885-1778
Email: hartings@american.edu

Office Hours: Tuesdays and Thursdays 1 pm until 4 pm. (Note: you may have to
track me down in my lab during this time) Also, I’m around most days so if you
contact me we will likely be able to set up a time to meet.
Blackboard: The syllabus, homework assignments, test keys and other documents
will be posted on Blackboard. 

Lab Coordinator:	 Dr. Jane Ferguson
Office: Beeghly 106
Email: ferguson@american.edu 

Textbooks:	 Chemistry: A Molecular Approach (3rd Edition) by Tro 
Homework:	 Homework assignments will be completed using Mastering Chemistry. 

If you did not use it (or purchase it) last semester, you will have to do
so this semester. 

SI: 	 There will be an SI session hosted for this class by Cassidy Hart
(ch6865a@student.american.edu). We will be conducting a survey to
find out the best possible time to run the SI. The syllabus will be 
updated accordingly. 

Introduction to General Chemistry II:
In General Chemistry I, you were introduced to several key concepts and strategies
for organizing and distilling information. Chances are likely that most of this was a 
review from your high school chemistry course, albeit with a greater level of work 
expected. 

In General Chemistry II, we delve into the two topics that are at the heart of
EVERYTHING that chemists deal with from day to day: Kinetics and
Thermodynamics. These fundamentals determine: the speed at which reactions
occur, the stability of the products formed, and the ability of products and reactants
to interconvert between one another. Certainly these play a large role in how
chemists approach their work. But, the concepts are ubiquitous in our every day
lives as well. Food, antifreeze, blood, and energy sources are just a few examples of 
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substances that are critically dependent upon thermodynamics and kinetics. These 
topics are not just a part of chemistry; they control chemistry. 

I will introduce kinetics and thermodynamics during the course of the semester. I
will try to give you a firm foundation for how this science was developed. We will
discuss different properties ranging from aqueous equilibrium to electrochemistry.
Where prudent, I will use examples that may not appear to be “chemistry-related”
on face value to stress my points. 

Aside from teaching you the governing ideals of chemistry, this class is also about 
developing your ability to analytically and quantitatively address problems. Surely
as you saw in the preceding semester, there are several types of chemistry
problems. The first type includes a straightforward application of a single formula 
(for example – converting grams to moles). The second type involves integrating
multiple chemical concepts to solve a problem. In this second type of problem, you
are required to apply multiple formulas and concepts to arrive at a reasonable final
answer. These integrated questions are the types of problems that you are going to
be faced with in your professional career. Whether you become a research scientist,
an MD, a business manager, or a policy maker, you are not going to do work that 
involves simple questions with simple answers. You will be required to synthesize 
an answer from your complex body of experience. My aim in this course is to help
you develop the thought processes necessary to answer these types of problems. 

General Chemistry II is also a part of AU’s General Education Program; it is an Area V
class. We will be addressing the following General Education Area V goals. 1)
Investigate the natural world and the living forms that inhabit it by studying the 
systems and processes that occur at scales from the atomic to the cosmic. 2)
Develop problem-solving skills and utilize the scientific method to describe, explain,
and predict natural phenomena through laboratory experiences. 

Learning outcomes (and assessments): 

1) Demonstrate an understanding that the currency of chemistry counted in 
numbers: numbers (moles) of elements, numbers (moles) of compounds,
numbers (moles) of molecules. Determining the number (moles) is the 
first part of any problem. (Students will be assessed on these outcomes
on simple exam/homework questions and will be expected to
demonstrate this knowledge on integrated exam and homework
problems).

2) Show competency in understanding concepts concerning kinetics and
thermodynamics. (Students will be assessed on this learning outcome on 
direct and applied exam/homework questions).

3) Be able to answer and show proficiency in solving quantitative,
integrated problems. (Students will be assessed on their ability to make 
multiple logic steps, using chemical principals, to solve problems on
exams and homework). 



4) Show competency in showing how kinetics and thermodynamics affect
chemical processes. (Students will be assessed in exam and homework
problems in their ability to use kinetics and thermodynamic principals to
predict the outcome of different chemical processes.)

5) Use kinetic and thermodynamic argument to confront global warming,
energy, and biologically-related problems. (Students will be assessed on 
their ability to solve real-world/applied problems on homeworks and
exams. It is important to note that on some of these, there might not be a 
SINGLE correct answer. There may be multiple ‘nearly’ correct answers. 
What I will assess for is correct student chemical logic towards answering
these questions.)

6) GenEd Learning Outcome: Critical inquiry: Systematic questioning and
analysis of problems, issues, and claims (see class learning outcomes
numbers 3, 4, and 5)

7) Innovative thinking: Venturing beyond established patterns of thought in 
imaginative and creative ways (see class learning outcome number 5)

8) Quantitative literacy and symbolic reasoning: Applying mathematical,
statistical, and symbolic reasoning to complex problems and decision 
making (see class learning outcome numbers 1-5) 

Grading: The lecture portion will make up 75% or your total grade. The laboratory 
portion will account for the other 25% of your grade. (Hint: If you do well in lab,
chances are high that you will do well for the class. Ergo: DO WELL IN LAB!!!) Out of
the lecture course, each of the exams is worth 15%, the final is worth 15%, the 
homework and class participation is worth 15%. For the homework, all problems
need to be done using the Mastering Chemistry platform. The online nature of this
homework enables me to instantly see what types of problems you are struggling 
with so that I can supplement my lectures to correct any mis-steps I may have made.
The homework problems will cover individual information-equation-answer type 
questions. Your participation will be monitored in the problem session lectures.
During each problem session lecture, I will randomly choose people from class to
come to the board and show how they approached a specific problem. I hope that 
we can all learn new ways of tackling the integrated problems in this way. Your
participation grade is solely dependent upon you coming to the front to discuss and
show your answers. Just because you have participated one week does not mean 
that you will not be participating the next week. All student names are eligible 
during each session to come up to the board. Translation: DO NOT MISS THESE
CLASSES! I reserve the right to vary what number grade corresponds to which letter
grade. Generically, an A is for superior work, a B is for excellent work, C is for
satisfactory work, D is for sub-par work, and an F corresponds to an inability to
meet the minimum of the course goals. In your homeworks and tests, you will be 
expected to recall things that we have learned and apply that knowledge in both
calculations and written arguments. Your grade will reflect your ability to do this. 

Academic Integrity Policy: The Academic Integrity Code 
(http://www1.american.edu/academics/integrity/code.htm) describes the 
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standards of the code of conduct. Violations of this code will be met with the proper
disciplinary action. Plagiarism and cheating are serious offenses in the academic
world. All allegations will be referred to the Undergraduate Dean of the College of
Arts and Sciences. 

Laboratory: Dr. Ferguson is the boss of the laboratory portion of this course.
Attendance at the laboratory sessions every week is required. Safety is a paramount 
concern. You will not be allowed to work in the lab unless you wear proper clothing
and safety glasses. Wearing contact lenses during labs is strongly discouraged. Even 
the slightest amount of some laboratory chemicals trapped between the lens and the 
cornea can result in permanent damage to the eye. 

There are no scheduled makeup labs. If a severe crisis (illness, etc.) occurs, contact 
Dr. Ferguson and arrangements may be made to make up lab work. If you are sick
and wish to do a makeup lab, get a note from a doctor testifying to the extent and
severity of the illness. Arrangements may be made in this case for makeup lab work.
If you represent the university in athletics and there is a scheduling conflict, it is
possible to make allowances. Please get a note from the coach. In this regard, it 
would be useful to let the instructors know, far in advance, of conflicts arising out of
athletic requirements. If you do get special permission from Dr. Ferguson to switch
sections or make up lab work, be sure to inform the Teaching Assistant (TA) on your
assigned day. 

The laboratory section consists of 11 experiments. You must read and be prepared
for the experiment before coming to the lab, since the completed advance study
assignment is due at the start of the lab. Some of the experiments may not come 
from the lab manual; you will receive handouts in advance covering these 
experiments. You should be ready to answer a short quiz consisting of several
questions, some of which may be selected from the advance study assignment for
each experiment. Therefore, it is important to know the answers to the review
questions for each experiment before you enter the lab. This will ensure that you
have understood the experiment. It is crucial that you arrive on time for your lab
since the quiz will be handed out at the start of each lab. Ten minutes will be allotted
for this purpose, and then the TA will give a brief introduction to the lab. Those who
are consistently late will lose points. Data should be recorded in ink, not pencil, in 
the sections provided for the report section of the experiment. In recording your 
data note that no erasures are to be made; simply strike through incorrectly written 
data. 
The report sheets, together with written responses to the questions at the end and a 
summary conclusion paragraph detailing whatever you wish to assess regarding the 
experiment, must be handed in at the end of the experiment. You have to know the 
experiment before you start the procedure, and you should have an idea about the 
calculations. 

There is a $10.00 deposit required for issuance of your laboratory drawer key,
refundable at the end of the semester upon return of the key. 



Chemistry 210 Schedule 

Date Note Content Reading 
Monday, Jan. 11 
Thursday, Jan. 14 
Monday, Jan. 18 MLK Day 
Thursday, Jan. 21 

Monday, Jan. 25 
Thursday, Jan. 28 

Monday, Feb. 1 
Thursday, Feb. 4 

Monday, Feb. 8 EXAM 1 
Thursday, Feb. 11 
Monday, Feb. 15 
Thursday, Feb. 18 

Monday, Feb. 22 
Thursday, Feb. 25 

Monday, Feb. 29 

Thursday, Mar. 3 EXAM 2 
Monday, Mar. 7 SPRING BREAK 
Thursday, Mar. 10 SPRING BREAK 
Monday, Mar. 14 
Thursday, Mar. 17 

Monday, Mar. 21 
Thursday Mar. 24 

Monday, Mar. 28 
Thursday, Mar. 31 

Monday, April 4 EXAM 3 
Thursday, April 7 
Monday, April 11 
Thursday, April 14 

Monday, April 18 
Thursday, April 21 

Monday, April 25 

Monday, May 2 FINAL EXAM 

Introduction 
Chemical Kinetics 
No Classes 
Kinetic Mechanism 
HW 1: Kinetics 
Nuclear Chemistry 
Chemical Equilibrium
HW 2: Nuclear 
LeChatlier 
Review for Exam 1 
HW 3: Equilibrium 

Solutions 
Colligative Properties 
Acid/Base/pH
HW 4: Solutions 
Weak Acids/Bases/Kw 
Polyprotics
HW 5: Acids/Bases 
Review for Exam 2 
HW 6: Polyprotics 

NO CLASS 
NO CLASS 
Titrations 
Buffers 
HW 7: Titrations 
Solubility 
Coordination Compounds
HW 8: Solubility 
Transition Metals 
Review for Exam 3 
HW 9: Transition Metals 

Thermodynamics: Entropy 
Thermodynamics: Gibbs 
Electrochemistry
HW 10: Thermodynamics 
Cell Potentials 
Batteries/Electrolysis
HW 11: Electrochemistry 
Review for Final Exam 
HW 12: Electrolysis 
8:55-11:25 

13.1-13.7 

13.1-13.7 

19 
14.1-14.8 

14.9 
13 and 14 

13 and 14 
12.1-12.15 
12.6-12.8 
15.1-15.8 

15.1-15.8 
15.9-15.12 

12 and 15 

12 and 15 

16.1-16.4 
16.1-16.4 

16.5-16.8 
16.5-16.8 

24 
16 and 24 

16 and 24 
17.1-17.4 
17.5-17.9 
18.1-18.4 

18.5-18.6 
18.7-18.9 

17 and 18 

12-19 and 24 
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