Organic Synthesis!

Pre-visit Activity/Teacher Led

Grade: 9-12

Content Area:  Organic Chemistry

Time To Complete:  45 minutes 

Title Of Lesson: Carbon Based Model Atoms

South Carolina State Standards: 

Grade 9-12:

Scientific Inquiry Standards

Grade 9-12:

Standard PS-2: The student will demonstrate an understanding of the structure and properties of atoms.
       Indicators: 

PS-2.1: Compare the subatomic particles (protons, neutrons, electrons) of an atom with regard to 

mass, location, and charge, and explain how these particles affect the properties of an atom (including identity, mass, volume, and reactivity).

Standard PS-3: The student will demonstrate an understanding of various properties and classifications of matter.


Indicators:



PS-3.3:  Illustrate the difference between a molecule and an atom.
Standard PS-4: The student will demonstrate an understanding of chemical reactions and the classifications, structures, and properties of chemical compounds.


Indicators:



PS-4.1: Explain the role of bonding in achieving chemical stability.

Lesson Description:

Students will learn how to build model atoms using simple materials.  This will give the students insight to a 3-D illustration of an atom (note that this is not the real representation of an atom).  Atoms consist of protons (positively charged particles), neutrons (neutrally charged particles) and electrons (negatively charged particles).  The protons and neutrons are located in the nucleus of the atom while the electrons “circle” the nucleus.  (Electrons travel a certain path, just not in a perfect circle around the atom.)  Organic chemistry is the study of carbon based molecules, so the atoms students will build contain carbon.

Objectives:

To be introduced to the concept of building models with emphasis on organic molecules. 

Focus Questions For The Students:

1. What are atoms? Where are they found?

2. What are some properties you know about atoms?

Materials/Equipment/Resources:

· 3 different colors of spray paint

· Black Sharpie markers

For Each Group:

· 10 small Styrofoam balls 

· 5 large Styrofoam balls 

· 25 BBQ skewers

Teacher Preparation:

· Discuss the concept of atoms with the students.  Give details about neutrons, protons and electrons in relation to each other and within the atom. Discussion of atom bonding should also be discussed.
· Teachers/instructors should spray paint the material as instructed below.
· Discuss the importance of studying model building and structure with the class.
Procedures:

1. Prior to activity being done in class: Teacher should spray paint the Styrofoam balls.  All small balls should be one color, while four of the large balls are painted a different color.  The last large ball should be painted the third color.  

2. Have each student or a group of students get all of the materials ready before beginning

3. Teacher should demonstrate how to “put the atoms together,” before allowing students to do so.

4. The large balls represent either a carbon or an oxygen atom.  The small balls represent hydrogen atoms.  Students will be building the following atoms: methane, butane and ethanol.  These are simple organic molecules.  The BBQ skewers represent the bonds between each atom.  The models should look similar to the illustration following the procedures below.

5. Students should build the methane molecule first, followed by the butane and lastly ethanol molecules. (Note: Each atom will have to be taken apart before building the next one since the same carbon and hydrogen atoms will be used.)

6. Students should use the black Sharpie to label each atom’s part accordingly. C for carbon, H for hydrogen and O for oxygen.

7. Discuss with students “What are organic molecules?” “What makes them unique compared to non-organic molecules?” and “Why do they think it is important to study atom models?” based on what they learned from the activity.
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