
CHMY 271 Lab Syllabus, fall 2016
Schedule of laboratory time


    
Dates

  

Activity

Aug. 22 – Aug. 31

Days 1-4: Lab 1 Analysis and Purification of Solid Organic Compounds

Sept. 7 – Sept. 12

Days 5-6: Lab 2 Analysis and Purification of Liquid Organic Compounds 

Sept. 14


Day 7: EXAM 1
Sept. 19 – Sept. 26

Days 8-10: Lab 3 Separation of a Mixture Using Chromatography
Sept. 26 – Sept. 28

Days 10-11: Lab 4 Stereochemistry

Oct. 3 – Oct 5


Days 12-13: Lab 5 Natural Product Isolation
Oct. 10


Day 14: EXAM 2

Oct. 12 


Day 15: Lab 5 Natural Product Isolation
Oct. 12 – Oct. 26

Days 15-19: Lab 6 Synthesis of benzyl ethyl ether
Oct. 26 – Oct. 31

Days 19-20 Lab 7 Spectroscopic and Spectrometric Analysis

Nov. 2



Day 21: EXAM 3

Nov. 7 – Nov. 9

Days 22-23 Lab 7 Spectroscopic and Spectrometric Analysis

Nov. 14 – Nov. 23

Days 24-27 Lab 8 Multi-step synthesis

Nov. 28


Day 28: EXAM 4
Lab Safety

EACH lab student must purchase their own safety goggles.  Goggles must have splash guards and must be approved by the instructor by the second lab period to avoid missing lab experiences.  Appropriate lab goggles can be found in the LCCC bookstore.  Open containers of food or drink are not allowed in the lab at any time.
Lab Waste Removal and Clean-up

EACH lab lab group is responsible to dispose of all their waste according to the guidelines on each lab handout.  Students should always check with the instructor if they have any uncertainty at all about how to carry out the waste removal guidelines.  Students are also responsible for thoroughly cleaning up their lab area.  If any group fails to properly dispose of their waste or clean up their work space, up to 10% of their lab grade may be deducted.
Lab Attendance and Individual Contribution
· ATTENDANCE: Each group member must be in attendance during all of the times that the lab group works on lab experimentation.  If a group member is absent for any lab experimentation, it will limit the rest of the groups’ production, and the absent student will miss out on an important lab experience.  To ensure lab attendance, attendance will be recorded, and any absent student will be penalized 10% of their lab report grade for each lab experience missed.  
· CONTRIBUTIONS: Each lab group member must keep track of their own individual contributions to the lab experiment.  Each group member must write a short description that MUST include each of these 3 aspects:

1. The specific ideas that individual contributed to planning the experiment

2. The specific actions performed in lab during the set up and execution of the experiments

3. The specific ways that the individual contributed to the lab report.  This MUST include an estimate of the % of the lab report writing carried out by the individual.

EACH student’s personal contribution paragraph must be included at the end of EACH lab report.  If a student neglects to write about themselves in a contribution paragraph, they may not earn any points for their participation in that lab experiment.  If the student displays a pattern of not contributing in a meaningful way, the student’s lab report grades will be adjusted accordingly.
Lab Group Formation

Each lab group will have up to four members.  No lab group will have more than 4 members.  When you arrive in lab on the first day, get to know the students around you.  Try to form a group with students you feel comfortable working with.  3 or 4 students per group are optimal.
Lab Tasks
In every lab period, each group member must contribute ideas, help to set up experiments, interpret data, and make conclusions.  EVERY lab group member must also keep their own lab notebook, which they will use to record ALL data and observations collected by everyone in the group during lab.  Ideally, your lab group can find a mutually convenient time to collaborate as a group to write your lab reports.  Whether or not the group works on the report as a team, EACH group member must be the primary author of a different section of the rough draft (purpose, proposal, data, or conclusions).  Students must take turns being the primary author for the proposal and conclusions sections of the report, as they are the largest sections of the report.  To write your lab report, one person in your group should create a document using Google Docs (docs.google.com).  The document must then be shared with each person in the group using their preferred email address so that each student will be able to edit the document and make comments on it.  All group members must contribute ideas to every lab report, so each lab report will be authored by all group members, and each group member is responsible for adding THEIR OWN NAME to the lab report NEXT to the section that they primarily authored.  Your Google Doc rough draft must be completed and shared with the email address, profjamesbeil@gmail.com, within one week of the day you finish collecting data for an experiment.  The instructor will read your rough draft and give you constructive criticism that you should address as you complete your final draft.  Please take into account the instructor’s comments when writing your final draft and when writing subsequent rough drafts for other experiments.  You must check the Google Docs website often throughout the semester so that you will notice when comments have been made on your rough draft.  The final Google Doc version of your lab report is due within one week of the day that your instructor made comments on your rough draft.  Using Google Docs will allow you to work on them from any computer with web access.  It will also save a lot of paper and allow students to contribute to the lab reports at a time convenient to them in case your group is unable to find time to meet together and write as a team.  If your group needs help with Google Docs, please ask your instructor for help.  Lab is a group effort, so unless a student is absent for one or more lab periods (see lab attendance for more detail), or unless a student neglects their responsibility to contribute to the lab experiment or to the writing of the report, each member of the lab group will receive the same grade assigned to the formal lab report. If a student has not contributed to the lab report in a meaningful way, points WILL be deducted from their lab grade.
Lab report guidelines
The lab report usually will not need to be more than a 2-6 pages.  When writing, be concise, and get to the point.  Put your data in tables for easier reading and comparing.  

Lab reports must include:

1. PURPOSE: State the problem that you are attempting to solve, and state each goal of the experiment.

2. PROPOSAL or APPROACH: Describe your proposal for solving the problem.  DO NOT simply list your step-by-step procedure.  Briefly describe the experiments you planned out.  Be sure to fully explain WHY each step is done and HOW each step helps you to reach your goal.  Include a discussion of any control experiments you proposed or completed.  

3. DATA: Report all of the data you collected and describe the meaning of the data.  PUT YOUR DATA IN TABLES IF POSSIBLE.  All of your data should appear both in the lab notebook and in the formal report.  In EVERY section of your lab report, but especially here, it is very important to use correct units and report data with the correct number of significant figures to communicate the precision in your measurements.  In CHMY 271, you will be performing many chemical reactions, so as for any chemical reaction, you must use write out the chemical equation for the reaction and include a reaction table as shown below.  Write the reaction out.  Include as much data as you can.  As in the example below, show the reactants and the products.  Show the solvent, and show the temperature or an indication of the temperature such as reflux.  Reflux means it was reacted at the boiling point of the solvent.  
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You will be performing multiple chemical syntheses this semester, so you must also provide a reaction table.  Include the reagents and products, molar masses or molarity, amount of starting materials or products produced in g or mL, amount of starting materials or products in moles, and the theoretical yield of the products.  The table below is an example of one appropriate for the reaction above.  Molar mass and moles do not need to be included for solvents.

	Reactants and products
	Molar mass or molarity
	amount
	moles  
	Theoretical yield
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	100.11 g/mol
	1.0 g
	9.99 x 10-3 mol
	Not applicable because it’s a reactant

	NaOH (aq)
	3.0 M
	5.0 mL
	0.015 mol
	Not applicable because it’s a reactant

	THF
	Solvent
	50 mL
	Solvent
	Not applicable because it’s a solvent
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	60.05 g/mol
	0.54 g
	9.0 x 10-3 mol
	9.99 x 10-3 mol
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	60.09 g/mol
	0.54 g
	9.0 x 10-3 mol
	9.99 x 10-3 mol


4. CONCLUSIONS: Were you able to solve the problem at hand, answer the question you were trying to answer, or reach your stated goal?  EXPLAIN WHY OR WHY NOT.  Explain how your data allows you to make your conclusions.  Every relevant conclusion that can be made from the data you obtained should be discussed.  Also, discuss how much certainty you have in your overall conclusions, and WHY.  Discuss any errors that might have been made during the experiment and HOW those errors might affect the validity and certainty of your conclusions.  Also discuss what you might do in addition to the experiments you ran to gain additional certainty in your conclusions.  Finally, discuss what you would do differently if you were to repeat the experiment.  Would you change something minor like temperature or solvent, or would you abandon your approach completely and try something different, and WHY?  Each of the considerations above must be discussed.  If any one of the considerations above is not discussed thoroughly, points will be deducted. 
5. CONTRIBUTUIONS: Each student’s individual contribution paragraph must be included at the end of each rough draft and each final lab report.
Lab reports are your chance to communicate that you understand the experiments and results.  So, make sure you focus on the WHY and HOW of the experiment rather than simply what you physically did in the lab.
Lab Notebooks
EACH LAB GROUP MEMBER must record all lab observations and data during the lab in their own laboratory notebook FOR EACH EXPERIMENT.  It is essential to record all original data as it is collected with correct units and significant figures so that no data will be lost or forgotten.  All students must record all of the data in their own notebooks so that as each group member types their section of the formal lab report, there won’t be any errors or missing information and to avoid one student taking the data and leaving the rest high and dry.  All data that appears in your typed report must be recorded DURING the lab and must appear in the notebook.  The instructor may check any student’s lab notebook at any time and may penalize any student up to 10% of their lab report grade for a missing notebook, missing data, or messy data.  Lab notebook guidelines are outlined below. 

Lab Notebook Guidelines

1. Each new experiment should start on a fresh clean page of your notebook.

2. The calendar date should appear at the top of each page in your lab notebook.

3. All data entered into your notebook should be labeled with UNITS and with a complete sentence describing what the data represents.  For example, if a student measured the melting point of a substance to be 120˚ C,
DO NOT write 120, 

DO NOT write 120˚, 

DO NOT write 120˚ C, 

DO NOT write temperature = 120˚ C, 

DO NOT write the melting point was 120˚ C.

WRITE “The melting point of the unknown mixture was 120˚ C.  Be as clear as possible about what the data means.

4. In CHMY 271, you will be performing many chemical reactions, so as for any chemical reaction, you must use the following guidelines for your lab notebook.
a. Write the reaction out.  Include as much data as you can.  As in the example below, show the reactants and the products.  Show the solvent, and show the temperature or an indication of the temperature such as reflux.  Reflux means it was reacted at the boiling point of the solvent.
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b. You will be performing multiple chemical syntheses this semester, so you must also provide a reaction table.  Include the reagents and products, molar masses or molarity, amount of starting materials or products produced in g or mL, amount of starting materials or products in moles, and the theoretical yield of the products.  The table below is an example of one appropriate for the reaction above.  Molar mass and moles do not need to be included for solvents.
	Reactants and products
	Molar mass or molarity
	amount
	moles  
	Theoretical yield
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	100.11 g/mol
	1.0 g
	9.99 x 10-3 mol
	Not applicable because it’s a reactant

	NaOH (aq)
	3.0 M
	5.0 mL
	0.015 mol
	Not applicable because it’s a reactant

	THF
	Solvent
	50 mL
	Solvent
	Not applicable because it’s a solvent
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	60.05 g/mol
	0.54 g
	9.0 x 10-3 mol
	9.99 x 10-3 mol
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	60.09 g/mol
	0.54 g
	9.0 x 10-3 mol
	9.99 x 10-3 mol
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