Unit:  Chemical Bonding

Lesson Plan Title: Bond Lengths and Angles in VSEPR shapes  

Concept / Topic to Teach:  Teach students how to figure out patterns of bond angles and bond lengths within several molecules by determination of the VSEPR shape.

Standards Addressed: 

Connecticut Content Standard 11: Students will know the characteristic properties of matter and the relationship of these properties to structure and composition.
a. Describe the nature of atoms and how atoms combine to form molecules 

b. Explain how the chemical and physical properties of substances are related to their atomic and molecular structures
Technology Standards:
 ISTE for Students
1. Creativity and Innovation
a. use models and simulations to explore complex systems and issues
 2. Communication and Collaboration

a. interact, collaborate, and publish with peers, experts, or others employing a variety of digital environments and media
b. communicate information and ideas effectively to multiple audiences using a variety of media and formats
b. contribute to project teams to produce original works or solve problems.
3.  Research and Information Fluency -  locate, organize, analyze, evaluate, synthesize, and ethically use information from a variety of sources and media.
4. Critical Thinking, Problem Solving, and Decision Making
a.  identify and define authentic problems and significant questions for investigation

b.  plan and manage activities to develop a solution or complete a project

c.  collect and analyze data to identify solutions and/or make informed decisions

d. use multiple processes and diverse perspectives to explore alternative solutions.

5. Technology Operations and Concepts
        a.  understand and use technology systems.
        b.  select and use applications effectively and productively.
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ISTE for teachers
2. Design and Develop Digital-Age Learning Experiences and Assessments 
          a. design or adapt relevant learning experiences that incorporate digital tools and resources
              to promote student learning and creativity
          b.  develop technology-enriched learning environments that enable all students to pursue 
              their individual curiosities and become active participants in setting their own 
             educational goals, managing their own learning, and assessing their own progress
          c. customize and personalize learning activities to address students’ diverse learning styles, 
             working strategies, and abilities using digital tools and resources
         d. provide students with multiple and varied formative and summative assessments aligned 
             with content and technology standards and use resulting data to inform learning and 
             teaching

3. Model Digital-Age Work and Learning 
          a. model and facilitate effective use of current and emerging digital tools to locate, 
              analyze, evaluate, and use information resources to support research and learning
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General Goal(s): The goal of this lesson is to teach the students about how VSEPR structures and the theories also work to determine and predict bond angles and shapes within molecules.   

Specific Objectives:  Students will learn how to identify bonding domains that can exist on a molecule and furthermore, be able to deduce the molecular shape and now bonding angles and bond lengths.  This will help the students understand the idea of bond energy and further their understanding in the importance of bond type in chemical reactions.  
Required Materials: This lesson will require use of PowerPoint and prepared slides for the students.  Smart board will be used again as well as use of a computer for tutorials.  Quicktime and java will be needed for the computers so that the students can work on the tutorials and class exercise.  
Anticipatory Set (Lead-In):  Students will have just learned about the types of bonding domains and shapes so this lesson will begin by drawing out the structures again and explaining VSEPR theory so that the students will begin to understand the angles.  
Step-By-Step Procedures: 
1.) Molecular geometry and VSEPR theory will be reviewed
2.) Then, the students will work through the quiz I’ve prepared in a nonlinear PowerPoint assignment as a class 

3.) Next, bond angles within the structures will be explained using visuals 

4.) After bond angles have been explained and clearly understood, the topic of dipoles will be covered once more and related to bond lengths
5.) The students will do practice with theories of bond lengths 

6.) They will then need to consider the topic of bond energy which is very important in determining chemical bonding and structure

7.) Bond energy and bond breaking will be covered to end the lecture part of the class

8.) Next, the students will be able to have time to go online to: http://www.stolaf.edu/depts/chemistry/mo/struc/explore.htm
9.) They will be given a worksheet that will require them to observe several different molecules from different shapes and record their Lewis structure, VSEPR shape, bond angles, bond lengths, and energy.  They will need to work together to compile at least ten each and draw conclusions about the shapes and how molecules within an atom interact and how strong each of the bonds are. 
10.) Clicking on the view option under the chosen molecule, they will be able to record all of this information and play around in Jmol which will allow them to manipulate the orientation of each molecule to get a better visual impression of these shapes.  They will also be able to use the program to make the measurements on their own.  The info option will write out the information without the picture, but students will be required to draw the shape of each molecule and it is better to get this added visual.

11.) With this information, the students will need to draw the conclusions about their interpretation of bond energies and write up if the measured, experimental bond lengths and angles match the ideal VSEPR shapes.  They will need to use their data and interpretation to explain any differences or similarities and hand in a lab report based upon this.  A rubric will be given out. 

Plan for Independent Practice:  For homework, students will need to write a short lab up on their observations using the site.  A rubric will be included, but the main topics will be their interpretation on the accuracy of the shapes including bond lengths and angles that they will compare to the ideal literature values.  They will need to make inferences on any differences from ideality and are encouraged to explain their thoughts.     

Closure (Reflect Anticipatory Set):  Their discoveries will be covered in the next class as they will be able to present to each other their findings and conclusions.  The class will end by the teacher giving a few helpful hints to aid them in their assignment.   

Assessment Based on Objectives: The homework will be the assessment for the students. 
Adaptations (For Students with Learning Disabilities): Slides from the presentation will be printed beforehand and available to take home.  This allows the students to not have to quickly write everything down.  Notes will also be available through blackboard online.  

Extensions (For Gifted Students):  Those students who are comfortable with the material can practice more on their own though this class and assignment is a self-directed lesson so far.   

Possible Connections to Other Subjects: The shapes of molecules are studied heavily in many different fields of science.  
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All of the tructures in the subset of the database with just the most complex geometries are actual, experimentally- determined structures. They are displayed TO SCALE (100 pm = 1 cm on my screen). You can rotate them around to see them from different angles, and you can double click on them to check bond lengths and angles right on the model itself. If the model doesn't display, you may need to install the java plug-in (very quick).
Bob Hanson, Melanie Casavant, Michael McGuan (St. Olaf College), Scot Wherland (Washington State University).
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To begin, select one or more clements, rows, columns, or blocks of the periodic table.
Or you can choose to search by bonds, shape, experimental method, or text.

See hitp://wvw.stolaf e/ depts/chemistry/mo/struc for more information about this database.
Teachers: See the topics page to get ideas for how to use this in class.
‘page last updated: 4/28/2006

Please report al problems to Bob.
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