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For the bonding unit final assessment, you may:  
1. Create an illustrated concept map of bonding ideas as a multi-page linked PowerPoint. 
2. Or create a story called “A Tale of Four Electrons” incorporating in the storyline ideas from the unit.
For either option, you must include the concepts listed below and vocabulary described on the Grading Sheet into your story or illustrated concept map.
· All listed concepts must be incorporated in a way that shows you understand them.[footnoteRef:1]  When you discuss a concept, you must list its Grade Sheet number in brackets and indicated on the grading sheet.  For instance, if Concept 2 (three major types of bonding) is mentioned, it should be labeled with a [2].  Using the Microsoft Word Bookmark feature,[footnoteRef:2] highlight and bookmark all the sentences in your text related to that concept.  Label the bookmark “Concept#” where # is the number of the concept.  If your concept explanation appears in more than one place, bookmark each separately as “Concept#a”, Concept#b, etc.  [1:  To receive full credit, you must incorporate each concept into your story.  If you just write or paraphrase the concept, you will receive no credit.]  [2:  I will demonstrate and you will try bookmarking in class] 

· At least 35of the vocabulary words listed on the Grading Sheet must be incorporated in a way that shows you understand them.[footnoteRef:3]  Credit will only be given for vocabulary words that are checked on the grading sheet, included in the vocabulary word count on your grading sheet.  The sentences related to your use of that word should be bookmarked using the Microsoft Word Bookmark feature.  For stories, extra credit (1/4 pt per word) will be given for each properly used[footnoteRef:4] word beyond 35 words.  [3:  This point is especially important.  Don’t just state the vocabulary word.  Use it in a sentence or dialog in a way that shows your character (and you!) knows what it means.]  [4:  Properly used - Underlined vocabulary words, checked on the grading sheet, and included in the vocabulary word count on the grading sheet.  ] 

Timeline
A preliminary version of your assessment is due in class on Tuesday, March 26th.  It will be graded and returned with comments after Spring Break.
For the preliminary concept map, you will submit a “words-only” 8.5 x 11 concept map created in C-Map or Inspiration.  The concept map[footnoteRef:5] should include: [5:  Remember that a concept map is hierarchical in nature (like a Venn diagram).  Do not create a mind-map which is a free association of related ideas.] 

· All of your ideas
· Meaningful connecting words
· Numbers showing where the concepts will be described 
For the preliminary story, you will submit 
· An outline of your story 
· Numbers showing where their concepts will be described.  
The final version of your assessment is due Friday, April 9th – As usual, 10% per day will be deducted for any late assignments




Grading
The assignment will be worth a total of 94 test points.  See the Grading Sheet for details.  A story will earn you up to 10 extra credit points.
Resources and time
You will be given two full class days to work on this assignment.  The first day will occur before your preliminary draft is due; the second day before the final draft is due.  You will be given four nights during where you will have no other HW assignments.  It is expected that you will use the class and HW time wisely.

JPEG graphic images from the entire unit are stored on a PowerPoint-97 file called Bonding Images on Moodle.  If you are doing a concept map, you need to download the file as these are the basis of your illustrations.  For stories, you may use the images but not required to do so.  


Details for Story Option – A Tale of Four Electrons

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Overview: To consolidate your understanding of basic bonding principles, you can write a story about four electrons that start their life in individual atoms but end up in ionic, metallic, polar covalent, and non-polar covalent compounds.  There should be four parts to your story.

Part 1 – Life before bonding
1. Name each electron.  The name should reflect the bond type the electron will experience.  
2. To start, each electron should reside on an atom appropriate for its eventual bonding.
3. For each electron, briefly describe its atom using atomic theory (include ENC) and describe the electron itself (which should be a valence electron) with an electron configuration.

Part 2 –The bonding experience
1. Pick an appropriate atom to bond with your electron-containing atom to form an ionic, metallic, polar-covalent, or non-polar molecular/network covalent bond.[footnoteRef:6] [6:  For the non-polar covalently bonded electron, you may choose network or molecular covalent bonding.] 

2. For each bond type, describe the bond forming process.  Describe what your electron experiences as the bond is formed.  You may use illustrations from the Bonding Images file but the illustrations cannot be the primary way used to describe the bonding process. 

Part 3 –Results of bonding
1. Have your electron describe (in their words) the results of the bonding on both a molecular and everyday level.  Make sure you describe the expected physical properties for each type of bond.  Also describe any intermolecular forces that the electron might feel.

Part 4 –Discussion
1. Imagine your four electrons meet for coffee at a Starbucks.  Create a conversation comparing and contrasting their experiences.  As part of the conversation, include a claim by the covalently bonded electron that all bonding is really just different forms of covalent bonding.  Have the other electrons respond to that claim.  Please be aware that there is no right answer to the question about the universality of the model of covalent bonding.  Both metallic bonding and ionic bonding can be viewed as either extension of covalent bonding or different and unique types of bonding.  What I look for is your evidence-based reasoning and how it is incorporated into your character’s coffee shop discussions.

Details for Concept Map Option – PowerPoint

1. Your PowerPoint should be primarily illustrations.  Create links from illustrations to other illustrations or text pages describing the illustrations.
2. On the top page of your PowerPoint, show the atomic structure (ENC and valence shell) of three atoms (one metal and two non-metal atoms).   From that center, connect the appropriate atoms to one of the four bonding types (ionic, metallic, polar covalent, or non-polar molecular/network covalent bond[footnoteRef:7]). [7:  For the non-polar covalently bonded electron, you may choose network or molecular covalent bonding.] 

3. Linked to those four bonding models, provide illustrations showing the process of bonding and the results of bonding on both the molecular and everyday level.
4. Include links to a page showing how ionic, covalent, and metallic bonding are related.
5. Appropriate and specific connecting words should be used.  Try to avoid general connecting words[footnoteRef:8] like “part of” or connected to.” [8:  When you submit your preliminary concept map, I will provide feedback on your connecting words.] 

6. DO NOT copy the concepts directly from the table.  You will not get credit for any copied concepts.  Rewrite them in your own words.  Better yet, reorganize them in a way that helps you better understand their relationships  


Bonding Concepts

	1. [bookmark: _Hlk224811710]Most atoms are chemically bonded to other atoms. 

	2. The three major types of chemical bonding are ionic, covalent, and metallic.   

	3. In general, atoms of metals bond ionically with atoms of nonmetals, atoms of metals bond metallically with each other, and atoms of non- metals bond covalently with each other. 

	4. Atoms in molecules are joined by covalent bonds.

	5. The bond length between two atoms in a molecule is the distance at which the potential energy of the bonded atoms is minimized. 

	6. The octet rule states that many chemical compounds tend to form bonds so that each atom, by gaining, losing, or sharing electrons, shares or has eight electrons in its highest occupied energy level. 

	7. A single bond is a covalent bond in which a pair of electrons is shared between two atoms. Covalent bonds with more than one pair of shared electrons are called multiple bonds. 

	8. Bonding within many molecules and ions can be indicated by a Lewis structure. Molecules or ions that cannot be correctly represented by a single Lewis structure are represented by resonance structures. 

	9. An ionic compound is a three-dimensional network of positive and negative ions mutually attracted to one another. 

	10. Because of the strong attraction between positive and negative ions, ionic compounds tend to be harder and more brittle and to have higher boiling points than materials containing only covalently bonded atoms. 

	11. Polyatomic ions are charged groups of atoms held together by covalent bonds.

	12. Metallic bonding is a type of chemical bonding that results from the attraction between metal atoms and mobile electrons floating in a conduction band between metal atoms. 

	13. In metallic bonding, the lack of a band gap between valence and conduction bands gives metals their properties of high electrical conductivity, malleability, ductility, and luster. 

	14. Intermolecular forces, such as dipole-dipole forces and London dispersion forces exist between certain types of molecules.  Hydrogen bonding is a special case of dipole-dipole forces.






Name ______________________________________________________ Period ______ Date _________

Vocabulary
Total number of vocabulary words used: ____________
For stories only, extra credit for more than 35

 vocabulary words _________  x ¼ = ___________

Bonding Unit Final Assessment

Introduction
	· chemical bond

	· covalent bonding

	· ionic bonding

	· metallic bonding

	· non-polar covalent bonding

	· polar

	· polar-covalent bonding



Covalent bonding
	· bond energy

	· bond length

	· chemical formula

	· diatomic molecule

	· double bond

	· electron dot notation

	· Lewis structure

	· lone pair electrons

	· molecular compound

	· molecular formula

	· molecule

	· octet rule

	· resonance

	· single bond

	· structural formula

	· triple bond

	· unpaired electrons



Ionic
	· formula unit

	· ionic compound

	· lattice energy

	· polyatomic ion



Metallic
	· band gap

	· conduction band

	· ductility

	· electrical conductivity

	· heat of vaporization

	· luster

	· malleability

	· thermal conductivity

	· valence band



Intermolecular forces
	· dipole

	· hydrogen bonding

	· instantaneous dipole-dipole attraction

	· intermolecular force

	· London dispersion force

	· molecular polarity

	· permanent dipole-dipole attraction
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