Name:




Partner:



Block:
Comparing Properties of Compounds to Determine the Bonding Between Atoms
Question:  Based on observed physical properties, what type of bonding occurs between the atoms in the following compounds: 
	1. Wax
	2. Potassium Chloride
	3.  Sodium Carbonate
	4. Isopropyl Alcohol
	5.  Sucrose


*Prior Knowledge with Sources:  

*Evaluation/ Hypothesis ( How will you determine if the substance contains ionic or covalent bonding using the experiment)
Materials:

	Conductivity Apparatus
	Hot Plate
	100 ml Beaker
	Stirring Rod

	Spoon
	Watch Glass
	
	


Procedure:

1. Peer at each sample and make observations.

2. Waft over the top of the sample container to smell each compound and judge the degree of volatility (strong smell= very volatile)

3. Set the hot plate to level 5 for 2 minutes to heat up (careful it will get hot)

4. Place  a couple of crystals of each compound on separate watch glasses. (if the compound is already a liquid the melting point is below room temperature and do not place on hot plate)

5. Place the watch glasses on the hot plate and time how long it takes to see the first sign of melting.  Remove the watch glass from the hot plate using forceps!  The watch glass will be very hot! Please place it on a paper towel to cool.  If the time exceeds 5 minutes write > 5 min in the block and move on.

6. Fill a 100 ml beaker half full with water.

7. Place a spoon size scoop of the solid into the beaker and stir vigorously for 5 minutes.  Record the degree to which each substance dissolved. DO NOT DISCARD! 

8. Test a conductivity apparatus with the test solution.  Make sure the light bulb lights.

9. Place conductivity apparatus in solution in step 6 and record the degree of conductivity.

10. Repeat steps 6 & 7 for each compound

11.  Clean up: solids in the trash, liquids in the sink.

Data and Observation Table:

	Substance
	Appearance and State of Matter
	Volatility
	Melting Time
	Solubility
	Conductivity

	1.  Wax

	
	
	
	
	

	2.  Potassium Chloride


	
	
	
	
	

	3.  Sodium Carbonate

	
	
	
	
	

	4. Isopropyl Alcohol


	
	
	
	
	

	5.  Sucrose


	
	
	
	
	


Analysis / Conclusion:  (CER)  
Clearly define the two types of chemical bonds : ionic and covalent.
 Make a claim which compounds are ionic bonded.  Give your evidence by applying the data collected to the bonding reported for the substances.  Explain your reasoning by how the ionic bonding influences the five physical properties ( physical state, volatility, melting time, solubility and conductivity)  

In a second paragraph make a claim which compounds are covalently bonded.  Give your evidence by applying the data collected to the bonding reported for the substances.  Explain your reasoning by how the covalent bonding influences the five physical properties ( physical state, volatility, melting time, solubility and conductivity)  
Trouble Shooting/ Method Evaluation:  Give a true experimental error that could have impacted your determination of the type of bonding in a substance.  Include an improvement method.

Post Lab Questions:
1.   Explain what type of bonding perfumes contain.  Why are perfumes stowed in narrow opening bottles?
2.  Does the time it takes to melt reflect the strength of the bond? Explain.

3.  Water is extremely polar meaning it has positively charged and negatively charged ends.  Why is it all ionic compounds will readily dissolve but only some covalent compounds?
4.  Which compounds are more dangerous near an open flame: ionic or covalent?  Explain.
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Format

	4
	3
	2
	1
	Total Points

	Name                               Partner

Block:                                  Title

All Parts of Lab

Word Processed
	Missing one
	Missing Two
	Missing Three +
	_______ 

X ____1____ Multiplier 

= ________________ 


                                                                                                  Question Statement

	4
	3
	2
	1
	Total Points

	Scientific question is stated accurately and clearly. Object of inquiry is clear.
	Question is stated accurately OR clearly. Object of inquiry is clear.
	Question is stated, but is neither clear nor accurate. Object of inquiry is clear.
	Object of inquiry is unclear.
	________ 

X ___1_____ Multiplier 

= ________________ P


2 and    3.       Prior Knowledge

	4
	3
	2
	1
	Total Points

	All facts used in investigation are listed. How all five properties reflect the type of bond occurring between atoms in a compound Source for each fact is cited.
	Most facts  used in investigation are listed. Source for each fact is cited.
	At least some facts used in investigation are listed. Sources for most facts are cited.
	At least some facts used in investigation are listed. Few (if any) sources for  facts are cited.
	________ 

X ___2_____ Multiplier 
= ________________ 


4. Evaluation/Hypothesis

	4
	3
	2
	1
	Total Points

	Reasonable evaluation method is proposed and clearly explained.
	Reasonable evaluation method is proposed. Explanation is attempted but may not be clear.
	Reasonable evaluation method is proposed but not explained
	Evaluation method is proposed but appears to be unworkable.
	________ 

X ____1____ Multiplier 

= ________________ 


5. Method proposed to answer Question

	4
	3
	2
	1
	Total Points

	All materials and equipment are listed.

Complete procedure that explains how equipment is used to find answer to question is given. Diagram / Pictures included that illustrates procedure.
	All materials and equipment are listed.

Partial procedure that explains how equipment is used to find answer to question is given. Diagram included that illustrates procedure.
	All materials and equipment are listed

Attempt is made to explain procedure but it is not clear how student proposes to answer question. Diagram included that illustrates procedure.
	Materials and equipment list is missing or incomplete.

AND/OR

Proposed procedure is unworkable.
	________ 

X ___1_____ Multiplier 

= ________________ 


6. Data/Evidence

	4
	3
	2
	1
	Total Points

	All data are clearly organized and presented. All quantities include appropriate units.
	All data are presented. All quantities include appropriate units.
	Most data are presented. All quantities include appropriate units
	Minimal data presented. 

AND/OR

Some quantities lack appropriate units
	________ 

X ____2__ Multiplier 

= _______________ 


7. Analysis/ Conclusion CER
	4
	3
	2
	1
	Total Points

	Both Ionic and Covalent bonds are defined. (2)
 All ionic compounds are correctly identified. Supported  with experimental data using all five properties (2)
Logically gives a reason why the substances would have the physical properties exhibited given the ionic bonding between atoms (2)
All covalent compounds are correctly identified. Supported  with experimental data using all five properties (2)
Logically gives a reason why the substances would have the physical properties exhibited given the covalent bonding between atoms.(2)
	Not a complete definition one or both
Missed one

Missed one property

Completely describes why the ionic compounds 
exhibit properties but may not be clear

Missed one

Missed one property

Completely describes why the covalent  compounds 

exhibit properties but may not be clear
	Only one correctly defined
Missed Two

Missed Two Properties

Incompletely  describes why ionic compounds exhibit properties

Missed two

Missed two properties

Incompletely  describes why the covalent  compounds 

exhibit properties
	Both incorrectly defined
Missed Three

Missed 3+

Incorrectly describes why ionic compounds exhibit properties

Missed Three

Missed 3+

Incorrectly describes why covalent compounds exhibit properties
	________ 

X ____10____ 

= ________________ 


8. and     9.       Evaluation and Troubleshooting

	4
	3
	2
	1
	Total Points

	Results are  evaluated using previously identified method. All discrepancies/errors are identified and explained. Improvement Method explained in detail.
	Results are evaluated using previously identified method. At least some discrepancies/errors are identified. Improvement method given weakly described
	Results are evaluated using previously identified method. Few, if any,discrepancies/errors are identified. No improvement method
	Evaluation of results is not clearly based upon previously identified method. Not a true source of error Few, if any, discrepancies/errors are identified. 
	________ 

X ___3_ 

= ________________ 


10. Post Lab Question 1
	4
	3
	2
	1
	Total Points

	· Question re-typed and answered in complete sentences

· Answer is complete with bonding type of perfume 
· Accurately describes why narrow bottles are used
	 Question Not re-typed or missing one element weakly described

	Question not retyped missing one or incorrect
	Both incorrect
	________ 

X ____1____ Multiplier 

= ________________ 


11. Post Lab Question 2

	4
	3
	2
	1
	Total Points

	· Question re-typed and answered in complete sentences

· Answer is complete with explanation of how melting time reflects the stre compounds
	 Question Not re-typed or missing one element weakly described


	Question not retyped missing one or incorrect
	incorrect
	________ 

X ____1____ Multiplier 

= ________________ 


12. Post Lab Question 3

	4
	3
	2
	1
	Total Points

	· Question re-typed and answered in complete sentences

· Answer is complete with examples and accurate descriptions
	 Question Not re-typed or weakly described with examples


	Question not retyped and weakly described
	incorrect
	________ 

X ____1____ Multiplier 

= ________________ 


13. Post Lab Question 4 

	4
	3
	2
	1
	Total Points

	· Question re-typed and answered in complete sentences

· Answer is complete with a complete explanation of which compound is more dangerous
	 Question Not re-typed or element weakly described correctly identifies which is more dangerous


	Question not retyped missing reason why
	 incorrect
	________ 

X ____1____ Multiplier 

= ________________ 
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                                 TOTAL POINTS: ___________/_________ (Total Possible)
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