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2522 Kwina Road, Bellingham, Washington 98226-9217
Chemistry 122 (NSL; 5 credits)

General Chemistry II
NE 112

lecture MWF 8:30-9:30 am
lab M 1:30-5 pm
Instructor

John Rombold

office: 109 Building 16
phone 360-392-4322

e-mail jrombold@nwic

Text
Gilbert, T.R., Kirss, R.V., Foster, N. and S.L. Bretz. 2017. Chemistry: an atoms-focused approach. 2nd edition. New York: W.W. Norton & Company.  

ISBN (hardcover edition): 978-0-393-28421-8
ISBN (paperback edition): 978-0-393-61520-3
ISBN (electronic edition):  978-0-393-63085-5
The textbook is mandatory for this course.
A scientific calculator is highly recommended for chemistry.  Every student interested in a science-related field should acquire a scientific calculator and learn how to use it.  Smart phones can work OK if you can avoid the tempting distractions that they offer. If you decide to use a smartphone in place of a scientific calculator, load it with a free periodic table app.
Course description

Continuation of CHEM 121.  Topics include: control of chemical reactions; chemical kinetics and equilibria; acids and bases; precipitation reactions; electrochemistry and redox reactions; quantitative analysis.  Extensive problem solving and laboratory work included.  
Prerequisites

CHEM 121
College mission statement

“Through education, Northwest Indian College promotes indigenous self-determination and knowledge.”
Program outcomes

Northwest Indian College Native Environmental Science outcomes related to this course include:

Knowledge and sense of place

Demonstrate the ability to integrate technologies into their research and ways of knowing. 
Demonstrate a sense of place through knowledge of our plant, animal and rock relatives.
Demonstrate fluency in quantitative and qualitative literacy.

Demonstrate ability to synthesize complex information.

Inquiry and ways of finding out

Design and conduct inquiries into problems relevant to the defense of native people and their homelands.

Utilize Indigenous theories and methods for conducting research and evaluation in response to community need.
Worldview and commitment to community

Demonstrate a sense of place through knowledge of our plant, animal and rock relatives.

Exhibit understanding of the interrelationships between the natural environment and human activities.
Communication

Demonstrate fluency in oral communication for the purpose of tribal self-determination.

Demonstrate fluency in written communication for the purpose of tribal self-determination.

Demonstrate fluency in graphical (visual) communication for the purpose of tribal self-determination.

Demonstrate ability to communicate effectively to multiple audiences (community, policy, scientific).
Course outcomes

In this course you will learn to:

1. Learn to collect, analyze and report scientific data.
2. Develop quantitative reasoning ability.
3. Master techniques of environmental chemistry that are widely used to study natural environments.
4. Work with and analyze aqueous solutions.

5. Balance reduction-oxidation reactions.
6. Predict the behavior of gases.
7. Calculate energy changes during chemical reactions
8. Analyze the thermodynamics of chemical systems.

9. Analyze reaction mechanisms, and factors that affect reaction rates.

Student evaluation

Your evaluation will be based on four components: problem sets (10%), labs (20%), quizzes (20%), the final exam (30%), and a final project (20%).  The final percentages may be adjusted up or down ten percent to reflect student strengths.  For example, the final exam may count as much as 40% of your final grade if you do exceptionally well on it.  Your final grade will be determined by the following table:
	A
	≥ 94%
	D+
	67-69

	A-
	90-93
	D
	64-66

	B+
	87-89
	D-
	60-63

	B
	84-86
	F
	60>

	B-
	80-83
	
	

	C+
	77-79
	
	

	C
	74-76
	
	

	C-
	70-73
	
	


Problem sets
A problem set will be given to you after lectures on Mondays and Wednesdays.  The problem set will be due at the beginning of the next lecture.  Problem sets are graded on effort: if you genuinely did your best to solve a problem, you will be given full credit, if you ended up with an incorrect answer.  Late problem sets will not be accepted without some sort of legitimate explanation. 
Quizzes

There will be a short open-book quiz distributed on Friday of each week.  Quizzes are due the following Monday.  You must show your work to receive credit on quiz problems.  Late quizzes will not be accepted without some sort of legitimate explanation.  
Final exam
The final exam will be distributed no later than Friday, March 16th during the regularly scheduled meeting time.  The final will be open book.   To pass Chemistry 122, you must take the final exam.
Labs

In lab, we will emphasize techniques of environmental chemistry that are used to measure water quality.  At the Lummi campus, labs will first focus on the environmental chemistry of local bodies of water such as Smuggler’s Slough, the focus of an important restoration project by Lummi Natural Resources.  In the second part of the quarter, the emphasis in lab will shift to soil chemistry.  The focus of labs at the site campuses may differ, depending upon student and instructor interests, and the lab at each site. The intent is for students to acquire knowledge of useful chemical lab techniques, and to apply this learning to analyze bodies of water important to your tribe.  Labs are mandatory and cannot be made up.  Lab topics at the Lummi Campus will include:

laboratory safety

aquatic ammonia
aquatic urea
biological oxygen demand

soil organic matter

soil phosphate
soil chloride
soil calcium
Labs and lab write-ups

In lab, we will continue to learn techniques of environmental chemistry.  Water and soil chemistry will be the emphases for Chemistry 122 labs at the Lummi Campus.  As for chemistry 121, the labs are intended to give you practical skills that will be useful for future research or employment.  I expect you to take lab notes in a bound lab notebook.  Black-and-white composition books make great lab books.  

To keep you from getting behind and to provide you with feedback on lab write-ups, there need to be due dates associated with labs:

Lab write-ups are due one week after completing the lab exercise.  The write-up should be typed and handed in separately (not your lab notebook).  Each person is responsible for a complete lab write-up. [note: Labs cannot be made up].  Lab reports need to be written with complete sentences and well-composed paragraphs.  

Please use this format for your lab write-ups:

Introduction 
Describe what you investigated and why it is important to know the parameter that you would like to measure.  The introduction should place your study into context by examining the biological (or policy implications, social significance, etc.) importance of the information that will be collected.  State the hypothesis or hypotheses that you will test.  Develop your hypothesis before you conduct the experiment and write it down. 
Methods
The first part of the methods section describes sampling.  If you collected environmental samples, always describe your sampling scheme: how, when and where you sampled (be sure to include the number of samples obtained at each sample site).  Include a map or aerial photo of the sample site.  

The second part of the methods section describes procedures.  If you are following a published procedure, you can save yourself work by using a parenthetical citation to cite the source of the method: “We used the Winkler method to determine dissolved oxygen (Rice et al. 2012)”.  If you do this, be sure to 1) describe any deviations from the method, and 2) provide a full citation for the method in the literature cited section.  If you are not following a published method, describe all of the reagents, quantities, and steps that you followed during your study.  A good methods section should be thorough enough so that another person could use your procedure to duplicate your experiment.  It is a good idea to write the methods section in your notebook as you do your lab.  Do not go nuts on the methods section—the other sections are more important.

Results
In this section, present what you found out.  Quantitative data should be statistically summarized in a table or presented in graphs.  Make sure to label data with units of measurement.  Every table and every graph needs a full caption that explains the what, where and when of the data, plus any other information that the reader needs to understand the table or graph. [note: graph and other figure captions are placed below the figure.  Table captions are placed above the table].  Students at the Lummi Campus may want to learn to use the Minitab software program for data analysis and graphs.  Minitab is available on the computers in room 114 in Building 16.
Analyzed results should provide the mean, the 95% confidence interval of the mean, and a statistical test (usually a t-test) to evaluate your hypothesis.  If the lab involves the use of a spectrophotometer or other indirect method, then you will also have used linear regression to estimate concentration from absorption data.

Example I (experimental results summary formatted as a table):

Table 1.Mean dissolved oxygen concentrations in water samples collected from the Lummi Sea Ponds and Lummi Bay, Lummi Indian Reservation, WA on 14 October 2015.  Means followed followed by the same letter are not significantly different (Student’s t-test, t = 3.88, p = 0.01).

	site
	mean dissolved oxygen ± 95% confidence interval (mg L-1)

	Lummi Sea Pond
	9.57 ± 0.26 a

	Lummi Bay
	8.56 ± 0.25 b


Example II (experimental results summary formatted as a graph):
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 Figure 1. Mean dissolved oxygen concentrations in water samples collected from the Lummi Sea Ponds and Lummi Bay, Lummi Indian Reservation, WA on 14 October 2015. The mean oxygen concentrations of Lummi Bay and the Sea Pond were significantly different (Student’s t-test, t = 3.88, p = 0.01).  The error bars represent the 95% confidence interval of the mean
Try to avoid cluttering your results section with unneeded information.  Things that do not belong in the results include:

1) raw data (present in an appendix).

2) statistical output copied from excel, minitab or other stat programs.

3) any other tables or figures that you do not cite, discuss and/or understand. 

       Discussion
In the discussion, interpret your data.   Mandatory content here is a revisitation of your hypothesis [note: hypotheses are never proven correct by a single study].  You should also try explain your findings.  Be sure to refer to your results by using a parenthetical citation to refer to the figure or table where the data appear. For example: 

“My hypothesis was not supported by the data.  The mean dissolved oxygen concentration in the Lummi Sea Ponds was greater than the mean dissolved oxygen concentration in Lummi Bay (table 1)” 

Try to answer some of the “how?”, “why?”, and “so what?” questions about the data.  The discussion is a great place to scale your data (e.g. 2.0 mg NO3- L-1 ≈ how many kg NO3- flowing out to Bellingham Bay per day?).  Relate your data to the big picture: the biological, tribal, or cultural contribution made by your study.  Another element often included in a discussion section is a description of the next steps that you would take if you were to continue the study.  Discussion sections are not hard to write once you acquire the knack interpreting data, but they make any report or study infinitely more informative to read.
Literature cited
Cite any information source that you used to conduct and interpret your experiment.  For example, you cited a published source for the Winkler method, and need to provide a full citation:

Rice, E.W., Baird, R., Eaton, A.D. and L.S. Clesceri. 2012.  4500-O B. Oxygen (dissolved), iodometric methods.  Pp. 4-137 to 4-140 in Standard Methods for the Examination of Water and Wastewater.  Washington, D.C.: American Public Health Association.

Appendix
I would like to see your raw data.  However, raw data should not be presented in the results section.  Instead, please present your raw data in an appendix attached to the back of the report. The raw data should be formatted as a table.
Independent research project

During the last three weeks, students will conduct an independent lab investigation.
All students must do an independent lab project in Chemistry 122.  The project should be based on lab techniques that you learned in class.  You will need to present a written version of your project, using a format similar to the lab write-ups conducted during the quarter.  You will also present your project orally to the class. You will be given the last three lab periods at the end of the quarter to work on your independent projects.  Group projects are acceptable if every member of the group takes an active role in collecting samples, performing lab procedures, analyzing results, and presenting the findings.  Each student must write a separate report for the independent research project.
Lab work for extra credit

Up to 10 points of extra lab credit can be earned by conducting additional analysis of the Nooksack River, Smuggler’s Slough, or the Lummi River.  Variables that could be measured include (but are not necessarily limited to) dissolved oxygen, phosphate, ammonia and urea.  Multiple extra credit opportunities are possible.  See your instructor for details on this amazing offer. 

Important policies for this class
1. Late work will not be accepted unless you present a valid excuse to your instructor.
2. To receive credit, you must show your work.

3. The final due date for this class is Wednesday, March 21st.  After this date, no work will be accepted.
4. Once you have finished the course, there will be no opportunity for extra credit work to elevate a grade.  
5.  The final exam and independent research projects are mandatory.  You cannot pass Chemistry 122 if you do not submit a final exam and do a research project.    

Student Responsibilities
Get serious about learning!  Students make or break a class.  You can help yourself and your peers by making a strong and sustained effort to learn chemistry.  

1. Performance.  Make an effort to perform at a high level.  You are expected to keep pace with the class.  If you have difficulty with any part of an assignment or exam, make sure that you ask questions in class or see John for help during office hours.  It is important to establish a good pace and maintain it throughout the quarter.  Most students that fall behind in science courses do not pass the class. 

2. Attendance.  If you do not come to class, it is not likely that you will pass Chemistry 122.  Please attend class.   I do not grade attendance, but I do keep attendance records to keep student services informed of who is attending class, and who is not.  Student services will use this information to determine who is eligible to receive financial aid checks, among other things.  If you are unable to attend class, please notify your instructor by phone or by e-mail.
3. Community.  I encourage students to work together.  Working together is a great way to learn, but each member of the group must do his or her own part.  Note that studying together does not imply that it is OK to copy each other’s answers.  

4. Participation.  Ask questions.  If there is a concept or problem that you do not understand, make sure that you ask for an explanation.  It is OK to repeatedly ask questions until you understand a problem.  It is not OK to not understand a problem and to not ask a question.  

5. Cell phones.  Phones are OK if they are used intelligently as tools. You can use your phone to document labs, for example, as a scientific calculator, or to have a periodic table. 


Tentative schedule
	Week
	Topic
	Assignment

	1
	Chapter 8: Aqueous Solutions
	Please read the chapter!  Problem sets will be assigned in class, and will be based upon material covered during lecture

	2
	Chapter 8: Aqueous Solutions
	

	3
	Chapter 10: Properties of gases
	

	4
	Chapter 10: Properties of gases
	

	5
	Chapter 9: Thermochemistry
	

	6
	Chapter 9: Thermochemistry
	

	7
	Chapter 12: Thermodynamics
	

	8
	Chapter 12: Thermodynamics
	

	9
	Chapter 13: Chemical Kinetics
	

	10
	Final exam, presentations, and wrap-up.
	


