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Continue placing atoms on the canvas by clicking on empty bonds that match one in your atom. When you're done, select
another atom and hybridization, and keep going until the molecule is finished.
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Curriculum Connections

C30S-5-03
Describe the structural characteristics of carbon.

Include: bonding characteristics of the carbon atom in hydrocarbons (single, double, triple bonds)
C30S-5-04
Compare and contrast the molecular structures of alkanes, alkenes, and alkynes. 

Include: trends in melting points and boiling points of alkanes only.
C30S-5-06
Name, draw and construct molecular models for the first ten alkanes.

Include: IUPAC noemclature, structural forumula, molecular formula, general formula CnH(2n+2)
C30S-5-08
Name, draw and construct molecular models of isomers for alkanes up to six carbon atoms. 

eChem Software

Download

This software is extremely simple and easy to use, has an on-line 2 page manual and can be downloaded by your students in less than 5 minutes.

If you have and LCD projector hooked up to your computer walk the students through the download or make a transparency of the steps and use an overhead projector.

1.
Go to http://hi-ce.org/echem/index.html
2.
Under the heading “Download eChem” there will be a paragraph that reads:

Download the installer that includes Java Virtual Machine (VM). After downloading, double-click "eChem_Installer.exe". Follow the instructions on the installer window

3.
Click “installer” for the operating system on your computer (either Windows or Mac) and wait until the program has downloaded. Double click on the icon beside eChem_Installer.exe and follow the instructions.
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Click on atoms to delete them. When you're done, press the ATOMS button to return to the model kit.

< femety),

Select molecule to edit: [methane





Limitations

Limitations of the software include the potential to improperly name molecules. The name must be provided first, but there are no constraints in place that allow the student to ONLY construct that molecule. This limitation, however, can be used to test student’s comprehension of naming by printing out their work for hand in as illustrated in the lesson. 

Once a student has entered a name, there is no way to remove it unless you close out of eChem completely. However, this is not really a problem since we are able to select “Some Molecules” when it comes time to analyze our molecules.

Students should save the molecules to a folder as they create them by including the extension “.alc”. When you want to open them, first open eChem then from the drop down menu beside “Select Molecule to Edit” choose “Open a file…”.

The analyze mode also has some limitations including an “Unknown” response to the “Molecular Weight” property. Also, the default order is descending alpha and there is no way to reorder the molecules so that they are sorted according to number of carbon atoms, boiling points, etc. 
Finally, there is no way to print directly from eChem. Your students must use the “Print Screen” key on their keyboard and copy into a program like Paint or Word, crop the image, and then print. 
Even with these limitations eChem is a powerful tool that will allow your students to internalize the structural characteristics of carbon bonding as well as visualize the particles 3-dimensionally. 

Instructional Ideas

Pre-Activity

This lesson comes after the macroscopic introduction to the Organic Chemistry unit and the students may need a transition activity from the macroscopic world to the particulate bonding we will be discussing. A review of covalent bonding may also be beneficial. 

A role play with students to illustrate the difference in bonds of the molecules below is one way to achieve this transition. 

Methane ( Ethane ( Ethene ( Ethyne

Have two chairs ready at the front of the class (elevated on a platform would be best) and have two students come up, sit, and be our carbon atoms. Have the students lift their legs and arms to illustrate carbon’s four bonding sites (2 arms + 2 legs = 4 bonding sites). But they are not just any carbon atom, they have something attached to each bonding site – hydrogen, and this makes them the hydrocarbon molecule methane. Have the students wiggle their hands and feet to illustrate their hydrogen atoms.  If we have a hydrocarbon with carbon atoms that are singly bonded it is called an alkane. To indicate one carbon atom we use the prefix “meth”, to indicate the single bond nature of an alkane we use the ending “ane”. Write this on the board and add to it as you go along. Have the two students face each other and straighten one leg so their shoes are sole to sole. Now we have an alkane (single bonds still) with two carbon atoms so we use the prefix “eth”, making this “ethane”. How many hydrogen atoms does this molecule have? Carry on illustrating the alkene ethene by having the students place both soles together and finally the alkyne ethyne by having the two students place both soles together and clasp each other’s wrist. 

Tutorial

Have the students complete the Model Mania eChem tutorial if this is their first time with the program. You can either do this as a class (works best if you have an LCD projector for your computer) or have the students complete it individually. This way students can begin the lesson as soon as they understand the program. 

References
Highly Interactive Classrooms – Curricula – Computing in Education

(Download eChem in less than 5 minutes) http://hi-ce.org/echem/index.html
Highly Interactive Classrooms – Curricula – Computing in Education: Hydrocarbons and Alkanes

http://hi-ce.org/downloads/eChem1-Hydrocarbons.pdf
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Click on a hybridization. The hybridization represents the different possible bonding configurations of the atom.
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When you first open eChem you will see a “Welcome to eChem” screen with three options along the side. Click on “Construct”.
You will be prompted to provide a name for your molecule, type in “methane”. It is impossible to change the name after you have clicked OK so be aware of the molecule you are going to build before you start.

Take a moment to play with the buttons and see how to maneuver around the program. 
Click on the element buttons and relate the number of valence electrons each atom has available for bonding with the number of lines attached to the atom. What do you notice? 

When you are ready:

1. Make sure “Construct” and “Atoms” buttons are highlighted.

2. Click the carbon button, “C”, in the atom choice section

3. Notice the different ways a carbon atom can be bonded to other atoms. 

a. ALKANES: 4 atoms are bonded to carbon by single bonds

b. ALKENES: Have 1 double bond between two carbons (C=C) and 2 singly bonded atoms to each carbon. 

c. ALKYNES: Have 1 triple bond between two carbons (C(C) and 1 singly bonded atom to each carbon 
d. ALLENES: One carbon atom has two double bonds to two other carbons. (C=C=C). The end carbons have 1 other singly bonded atom. Allenes are beyond the scope of this course, we will not be creating any molecules using this bond structure. 
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To learn the basics of model making with eChem, we will construct a methane molecule. Methane has the ending “ane” (meth = prefix, ane = ending) and is therefore an alkane.

Take a moment now to fill in the naming chart for

 straight chain alkanes on your worksheet.
Since it’s an alkane we know that it has only single bonds (refer to image 3a in the previous diagram) so . . .  

1. Click on sp3 Tetrahedron to highlight the square. 
2. Click on the canvas to insert a carbon atom. 

3. Click on the atom and while holding the mouse button down drag the atom around so you can see it from different angles. 
4. Click the end of one of the bonds on the carbon atom. 
5. OOPS! We are making METH-ane . . . it only has one carbon atom!!

6. Click on the “Delete” button on the sidebar. You can now click on one of the carbon atoms to delete it. 
7. Go back to the “Atom” screen and select hydrogen, “H”, from the element choices.

8. Add four hydrogen atoms to each of the bonding sites - you have now made methane!!

9. There are different ways to represent this molecule, its name is one. Another is the molecular formula, CH4, that you can see in the top right hand corner of the canvas. But eChem also allows us to see different visual representations. Click on “Visualize” and then “Views”. Choose “4 Views”, click OK, and set up your views using the drop down menus to get the screen illustrated below. You can drag the images to get different perspectives of the molecule.
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Try opening two or more different views of your molecule: for example, one in ball-and.stick view, and another in
wireframe. The two displays will be linked and rotate together.
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10. SAVE YOUR MOLECULE!!!! Go back to the “Construct” screen and under “File ( Save Molecule As…” choose the location and type methane.alc in the “File Name” box. DO NOT FORGET THE .alc EXTENSION – YOU CANNONT OPEN YOUR MOLECULE AGAIN WITHOUT IT!!!
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