	PEER Teacher Requested Resource

	Organic Compounds
	How Organic Compounds are Incorporated in Our Daily Lives



The Importance of Organic Compounds
Summary:
The primary purpose of this lesson is to identify students with the compound Carbon and the differences of Organic vs. Inorganic Chemistry. The slides will help students identify Proteins, Amino Acids, Nucleic Acids, Lipids (Fats) and Carbohydrates. The element carbon is involved in all of these functions so it’s important for the students to be able to know that carbon is a vital element.


Keywords:
Carbon, Nucleic Acids, Amino Acids, Proteins, DNA, RNA, Lipids (fats), Carbohydrates, Tran’s membrane Protein, Integral Membrane Protein, Hydrophobic, Hydrophilic , Saturated Fat, Unsaturated Fat, Fructose, Sucrose, Glucose
Subject TEKS: 

· Science: For the purpose of teaching students about Carbon Compounds 

· TEKS: 7.6 A Identify that organic compounds contain carbon and other elements such as hydrogen, oxygen, phosphorus, nitrogen or sulfur. 
· Grade Level: 7th 
· Upper Bound: High School Biology and Chemistry
· Lower Bound:6th
Learning Objectives: 


The learner will understand how carbon is an important element in our system.

The learner will understand carbohydrates and how to test carbohydrates.

The learner will learn about the basic building blocks of proteins and how amino 
acids are these building blocks.

The learner will understand the importance of nucleic acids and how they are 
used in DNA.
The learner will understand the importance of lipids and how to test these lipids.
The learner will understand saturated fats vs. unsaturated fats.
The learner will get a brief understanding of the Carbon Cycle.
Time Required:
 PowerPoint 1 hour and 30 minutes – 2 hours. It is recommended to do in two class periods.

 Lab Requirement: 2 hours- 3 hours to do the lab in a manner that it is executed clearly

Materials: 
· “Tests for Organic Compounds” activity sheet

· Vegetable Oil

· Glucose Solution

· Soluble Starch Solution

· 2 % gelatin Solution

· Test Tubes (around 10) for each group

· Biuret Regent

· Benedict’s Solution

· Iodine Solution

· Wax Marking Pencil

· Test-tube Holder

· Test-tube brush

· Test-tube rack

· Tap Water

· Droppers

· Hot Plate

· 1000 ml beaker

· Brown Paper

· Test-tube stoppers

· Goggles and Apron

Reusable Activity Cost Per Group [in dollars]: $40 dollars. The test tube holders, brush, racks, droppers, hot plates, beaker, stoppers, goggles, apron and the actual test tubes are all reusable.

Expendable Activity Cost Per Group [in dollars]: $10 dollars (All the solutions will not be reusable). 
Background and Concepts for Teachers: 

· The students need to understand some chemistry but the lecture does not require any basic understanding. If the students knew some chemistry, it would be helpful. The purpose of this lab and lecture is to show students how “carbon” affects their lives daily and how it is in many solutions.

· It would be ideal for the instructor to tell the students that carbohydrates are an important source of energy and for them to carry this idea out in the lab (this applies to proteins and lipids as well).
Vocabulary / Definitions: 

· Carbon-A naturally abundant nonmetallic element that occurs in many inorganic and in all organic compounds
· Nucleic Acids- biological molecules essential for life, and include DNA (deoxyribonucleic acid) and RNA (ribonucleic acid)
· Amino Acid-An organic compound containing an amino group (NH2), a carboxylic acid group (COOH), and any of various side groups, especially any of the 20 compounds that have the basic formula NH2CHRCOOH
· Proteins-Any of a group of complex organic macromolecules that contain carbon, hydrogen, oxygen, nitrogen, and usually sulfur and are composed of one or more chains of amino acids
· DNA-The fundamental and distinctive characteristics of someone
· RNA-A polymeric constituent of all living cells and many viruses, consisting of a long, usually single-stranded chain of alternating phosphate and ribose units with the bases adenine, guanine, cytosine, and uracil bonded to the ribose
· Lipids (fats)-  Any of a class of organic compounds that are fatty acids or their derivatives and are insoluble in water but soluble in organic solvents. They include many natural oils, waxes, and steroids
· Carbohydrates- any of various neutral compounds of carbon, hydrogen, and oxygen (as sugars, starches, and celluloses) most of which are formed by green plants and which constitute a major class of animal foods
· Transmembrane Protein- A transmembrane protein is a protein that spans the entire biological membrane. Transmembrane proteins aggregate and precipitate in water.
· Integral Membrane Protein- a protein molecule (or assembly of proteins) that is permanently attached to the biological membrane
· Hydrophobic- Tending to repel or fail to mix with water.
· Hydrophilic- Having a tendency to mix with, dissolve in, or be wetted by water
· Saturated Fat- Saturated fat is fat that consists of triglycerides containing only saturated fatty acid radicals
· Unsaturated Fat- An unsaturated fat is a fat or fatty acid in which there is at least one double bond within the fatty acid chain.
· Fructose- A sugar of the hexose class found esp. in honey and fruit.
· Sucrose- the chief component of cane or beet sugar
· Glucose- A simple sugar that is an important energy source in living organisms and is a component of many carbohydrates
Lesson Introduction / Motivation: 
Ask the students about what they eat in their diet. 
Ask what they think proteins, carbohydrates, nucleic acids, and lipids are.

Ask the class where they think they get proteins, lipids and carbs.

The class should be able to respond to this question by stating that proteins are mainly found in meat, eggs and milk while lipids are found in oils and carbohydrates are found in rice, bread, and other courses.

Ask the class what elements and gases make up the earth’s atmosphere.

Ask them if they know how prominent nitrogen and carbon are.
Ask them if they even think carbon is IMPORTANT!

Presentation/Explanation: The PowerPoint presentation starts out with a brief outline of carbon, the breakdown of carbon, how much carbon is in the atmosphere, and other general information. The presentation goes into discussion of proteins, amino acids, carbohydrates, lipids, and finally discusses the carbon cycle. Each of these include general information.
Activity/Application: Tests for Organic Compounds
Hand out copies of the “Test for Organic Compounds” activity sheet. Instruct the students on the procedure and lab safety.  The activity will have the students test for the presence of starch, proteins, sugars, and lipids. The activity is hands on for students to understand how they can test all these concepts. 

From:
http://www.sad6.k12.me.us/~sregan/smcc/organic%20compounds%20lab.pdf
Lesson Closure: 
At the end the students should have a quiz asking about the concepts covered in lecture. 

Assessment/Evaluation: 
If students have further questions, more explanations can be found by using separate lectures for each of these topics. Carbon is a broad range of information and if the instructor feels like the load is too significant, they can back up and use parts of the slides or only part of the Lab in class.

Safety Issues: Have the chemicals stay out of the students eyes. Make sure goggles and aprons are on students at all times during the lab. 
Handy Labs:

· http://www.bu.edu/gk12/christina/organic_chem_lab.pdf
· http://www.arps.org/users/hs/thompsom/chemcom/unit_2/Carbon_Dioxide_Levels.pdf
· http://www.sad6.k12.me.us/~sregan/smcc/organic%20compounds%20lab.pdf
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Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher or college faculty and what grade you used it for. 
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