Chemistry Unit 1
Properties & Changes of Matter
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	Lab Activities
	Score

	Starter Questions
	/  ___

	
	

	Vocabulary
	

	Day 1: Chemistry Intro PPT
	

	Chemical / Physical Change Demo’s
	

	Day 2: Physical Properties Lab
	

	CSI Vista Heights Crime Scene Lab
	

	Day 3: Phase Changes PPT
	

	Mystery Candle Lab
	

	Boiling Water Lab
	

	Neat and Complete
	/30

	Total:
	


Starter Questions
	Day 1

	Day 2

	Day 3

	Day 4


Unit Vocabulary:

1. Word: Chemistry
a. Definition:

______________________________________________________________________________________________________________________________________________________________________
2. Word: Matter
a. [image: image1]Definition:

____________________________________________________________________________________________________________________________________________________________

b. Example:

____________________________________________________________________________________________________________________________________________________________

3. Word: Substance (pure)
a. [image: image4.png]


Definition:

____________________________________________________________________________________________________________________________________________________________

b. Example:

____________________________________________________________________________________________________________________________________________________________

4. Word: Mixture
a. [image: image5.bmp]Definition:

____________________________________________________________________________________________________________________________________________________________

b. Example:

____________________________________________________________________________________________________________________________________________________________

5. Word: Properties of Matter

a. Definition:

______________________________________________________________________________________________________________________________________________________________________
6. Word: Physical Properties
a. Definition:

____________________________________________________________________________________________________________________________________________________________

b. Examples:

____________________________________________________________________________________________________________________________________________________________

7. Word: Chemical Properties 
a. Definition:

____________________________________________________________________________________________________________________________________________________________

b. Examples:

____________________________________________________________________________________________________________________________________________________________

8. Word: Physical Changes
a. Definition:

____________________________________________________________________________________________________________________________________________________________

b. Examples:

____________________________________________________________________________________________________________________________________________________________

9. Word: Chemical Changes

a. Definition:

____________________________________________________________________________________________________________________________________________________________

b. Examples:

____________________________________________________________________________________________________________________________________________________________

Day 1 Chemistry PPT
Chemical & Physical Properties

1. What is Chemistry?

2. What is Matter?

3. What is a Substance?

4. What do substances consist of?

5. What is a mixture?

6. Can you separate a mixture?  

_________

7. Can you separate a Substance?
_________
8. Is a group of similar molecules a substance or a mixture?  Why?

9. Take a moment and reflect on the similarities and differences between substances and mixtures. (2 each)
	Similarities
	Differences

Substances
	Differences

Mixture

	
	
	


10. What are properties of matter?

11. What two characteristics does matter have and give an example of each? 

12. Physical properties of a substance are like the ______________________________ ___________________________ that help others _______________________ you.  
13. Chemical Properties: How a substance _______________________________________ with ________________________________________substances.
14. Physical properties of a substance are like the physical characteristics that help others _______________________________________ you.  
15. How do you identify a substance when it looks like another substance?

16. Physical properties are like describing a person or substance.
17. Chemical properties are like describing a substances relationship (or reaction) with another substance.

Chemical & Physical Changes: 

18. What is the big difference between chemical and physical changes?

Notes:

On the table below, define what each are, and provide examples for each.



	
	Physical
	Chemical

	Properties
	
	

	Changes
	
	


Physical / Chemical Change Demos
Mark Physical Change or Chemical Change on each demo and what indicators you used to tell if it was physical or chemical

	Activity
	Chemical/Physical Change
	Indicator

	Crushing a can
	
	

	Burn a strip of magnesium
	
	

	Melt ice
	
	

	Heating Ball and Ring
	
	

	Breathing into Bromothymol blue solution
	
	

	Whoosh Bottle
	
	

	Change a piece of clay from one shape to another
	
	

	Rip a piece of paper in half
	
	

	Burn piece of paper
	
	

	Getting paper wet
	
	

	Vinegar + Baking soda + balloon
	
	

	HCl on limestone
	
	

	Bi-metal Strip
	
	

	Dissolving Salt in Water
	
	

	Mixing Red + Yellow Kool-Aide
	
	

	Kool-Aide + Bleach
	
	

	Rusted Steel Wool
	
	

	Breaking a Test Tube
	
	

	Alka-Seltzer & Water
	
	


Day 2: Physical Properties Lab
Every form of matter has two kinds of properties – physical properties & chemical properties by which they can be identified.

Physical Properties of Matter: characteristics of a pure substance that can be observed without changing it into another substance.

· Describes the fundamental characteristic of the substance

· Does NOT change the substance

Chemical Properties of Matter: a characteristic of a pure substance that describes its ability to change into a different (new) substance.

· Describes matters ability to change into something new.

· DOES CHANGE the substance into something new.


Pre-Lab Activity: Chemical or Physical Properties




Identify which words (adjectives) describe chemical or physical properties or changes.  Remember, Physical describes the substance, chemical properties describes its ability to react and change into another substance.

	Properties of Matter

	Property
	Physical or Chemical

	Ability to burn
	

	Color
	

	Flexibility 
	

	Ability to Tarnish
	

	Ability to Freeze
	

	Ability to Rust
	

	Texture
	

	Hardness
	

	Ability to Conduct Heat
	

	Ability to Conduct Electricity
	

	Ability to react with acid
	

	Solid, Liquid, Gas
	

	Boiling Point
	

	Freezing Point
	



Station 1: Describing Physical Properties 






Describe as many physical characteristics of the following items:

	Physical

Characteristics:
	Aluminum Foil
	Copper Metal
	Clay
	Plastic
	Glass

	Color
	
	
	
	
	

	Texture (smooth/rough)
	
	
	
	
	

	Luster (Shiny/Dull)
	
	
	
	
	

	Hardness/Softness
	
	
	
	
	

	Transparency/Opaque
	
	
	
	
	

	Brittle (breaks easy) / Malleable (bendable)
	
	
	
	
	


Question











1. You’re the head of safety at a chemical manufacturing company.  As the safety coordinator, you had the choice to choose between plastic or glass containers to hold hydrochloric acid; both of which will NOT react with acid.  Which bottle would you choose – Glass or Plastic?  What physical property did you base your decision on?
Station 2: Trait Commonality 







Sort the objects by their physical properties.  Then ask yourself what physical traits do they all have in common?  In other words, what physical traits makes that group of items that particular group of items?

	List of Items in Group
	Physical Property Commonality 

(What traits do the groups have in common?)

	
	

	
	

	
	


Station 3: Chemical Identity







Matter can be usually identified by their physical characteristics; however, at times their physical properties all look the same.  In this station, you will learn how to use the chemical properties to identify substances.

At this station there are two substances – cornstarch & baking soda.  Your job is to become familiar with each of the two items, then use it to identify the chemical components for some of the items at station 4.  

· Iodine 

· Vinegar 
· Corn Starch 
· Baking Soda 

Procedures: 

Fill in the table below by touching each substance and testing its reaction to vinegar & iodine.
	Product
	Describe the Physical Properties
	Vinegar Test

Describe the Chemical Reaction
	Iodine Test

Describe the Chemical Reaction 

	Corn Starch
	1

2
	
	

	Baking Soda
	1

2
	
	



Station 4: Identification Please.







/12
From the information gathered in section 3, identify which items contain starch and which items contain sodium bi-carbonate or non at all.  Fill this out by testing each item and answering positive or negative.

	Product
	Vinegar Test

(Rxn = Bi-Carbonate)

Chemical Property
	Iodine Test

(Rxn = Starch)

Chemical Property
	Results: Starch, Bi‑carbonate, None or Both?

	Instant Potatoes 
	
	
	

	Powdered Sugar
	
	
	

	Baking Powder
	
	
	

	Laundry Detergent
	
	
	




Using chemistry to solve crimes is a very common practice. Chemical and physical properties of substances can be used to match a suspect to a crime scene. This is very frequently done with blood samples, but as no one was willing to donate about a quart of blood for this experiment, we will have to use simpler substances. 

Question: Can you match a suspect to the crime scene?!
Materials:

-7 Samples (Powdered Sugar, Corn Starch, Baking Powder, Baking Soda, Crime Scene, Suspect A, Suspect B) 

-1 placemat

-1 spot plate


-sample of water

-Sample of iodine

-sample of vinegar



Procedure:

1-place a placemat on the desk to keep your desk clean

2-get one spot plate
3-get each test sample 

4-at your desk, label each sample on the spot plate with tape (to help keep track)

5-use the medicine dropper to test each sample for each test

6-record your results in the data table on the back

7-when your tests are completed; wash the spot plate in the sink

9-complete the questions

KEY:

Use the following terms to fill in your table based upon the results:

No change = no rxn occurs
Dissolved = the particles are simply dissolved in the liquid

Fizzed = reaction caused bubbles to actively form
Turned (Color) = describe a specific color resulting from the rxn

	Sample
	Test: Adding Water
	Test: Adding Vinegar
	Test: Adding Iodine

	Cornstarch (Control Sample)
	
	
	

	Baking soda (Control Sample)
	
	
	

	Baking powder (Control Sample)
	
	
	

	Powdered Sugar (Control Sample)
	
	
	

	Crime Scene  (Test Sample) 
	
	
	

	Suspects A

(Test Sample)
	
	
	

	Suspect B

(Test Sample)
	
	
	


 Questions:











1) Which test was most helpful to determine the different substances present for the Crime scene and the Suspects?

2)  Can you connect a suspect to the crime scene? 

3) Which substance did both the crime scene and the suspect have in common?
4) What were some possible factors that made analyzing the results difficult?

5) Why is a simple observation of physical properties alone not sufficient to decipher substances?
6) Remember that an exact match must be found to prove them guilty beyond a shadow of a doubt. Which suspect, if either, is the guilty suspect (circle one)? 
SUSPECT A

SUSPECT B

 BOTH GUILTY     BOTH INNOCENT
ACAD: Interview a detective or forensics specialist and ask how they use their chemistry and physics background to collect and examine evidence to determine their suspects.  Ask them other questions that may be of interest to you and write a news article explaining your findings.
Day 3: Phases of Matter PPT
1. All phases are dependant upon the amount of ___________________ the substance has in relation to the strength of the ___________________ between __________________ in the substance.
2. Solids:

a. Energy


_____________
b. Bond Strength

_____________
3. Liquids

a. Energy


_____________
b. Bond Strength

_____________
4. Gasses

a. Energy


_____________
b. Bond Strength

_____________
5. Q: What is the ONLY real difference between each phase?

6. Q: What do we have to do to change phases? 
7. Q: As a substance experiences a phase change, what are the processes called?

8. Evaporation is:

9. Boiling is:

10. Q: When we change the phase, have we made a new substance?
11. After the lab, graph what a phase change graph of water should look like.    





Purpose: What are the gaseous substances formed from a blown out candle?

Procedures:

1. Set up your candle and follow the directions as you proceed through the lab.

Pre-Lab Activity

1. Fill in the data table below by listing as many physical and chemical properties of your unlit candle.

	Physical Properties of Wax
	Chemical Properties of Wax

	1.  Luster: _______________________
2.  Hardness: ____________________
3.  Transparency: _________________
4.  
	Fill in the blanks:

Wax, when heated, will react with 

 __________________________ to form 

_____________ __________________ 

& _____________________________



Lab Procedure I: Lighting the candle
· Light your candle and make some observations.  Note any physical and chemical changes in the data table below.

	Indication of Physical Changes
	Indication of Chemical Changes

	What are some indicators that a physical change has taken place? 

1.

2.


	What are some indications of a chemical reaction?  

1.

2.




Lab Procedure II: Flame Observations








· Make some observations immediately below and around the flame.

1. What area of the flame is the brightest?

2. Can you see a dark area between the wick and the flame?  Why do you think it’s dark in there?

3. Do you notice any portion of the wick burning?  If so, where is it burning?  Why is it black?

4. On the diagram of the flame and indicate where you think the chemical reaction is taking place?


Lab Procedure III: Substance Observations.





· First, smell the odors from the flame.  (Be sure to bring the hot gasses to your nose by wafting.)

· Next, blow out the candle and smell the vapors coming from the candle.  

1. How does the smell of that vapor compare to the smell after the flame?  Do they smell the same?  Why do you think this may be the case?

2. What do you think the substances are when the flame is lit?

3. What do you think the substances are when the flame is blown out?

· Stop.  At this point, call over the teacher and watch the teacher demonstrate what happens to a candle when freshly blown out and relit.  

4. Why did the flame jump – or relight the candle w/o touching the wick?

Inference:











1. What phase is the wax at the base of the wick?

2. What do you think the purpose of the wick is?

3. What do you think the smoke is made out of when you blow out the candle?

4. In the diagram below, point out the different phases of the candle, the substances and indicate where the reaction is taking place (4pts – 1pt each).





Purpose: to see what water boils at in our location (1640 m, or 4790 ft) as compared to sea level.

Materials: 500 mL beaker, water, thermometer, thermometer clamp, ring stand, Bunsen burner, tubing.

1. Set up apparatus.

2. Add ~200 mL of Ice water

3. Record the temperature for up to 3 minutes (6 - 30 second intervals).

4. Light the Bunsen burner.

5. Record the temperature for every 30 seconds.

6. Let it boil for 8 minutes 

7. Use the line of best fit to graph your results.

8. Clean up the lab – prepare it for another group.

9. Answer the questions

Data: 


   











[image: image2.emf]Time Temp Time Temp Time Temp

0:00 8:30 17:00

0:30 9:00 17:30

1:00 9:30 18:00

1:30 10:00 18:30

2:00 10:30 19:00

2:30 11:00 19:30

3:00 11:30 20:00

3:30 12:00 20:30

4:00 12:30 21:00

4:30 13:00 21:30

5:00 13:30 22:00

5:30 14:00 22:30

6:00 14:30 23:00

6:30 15:00 23:30

7:00 15:30 24:00

7:30 16:00 24:30

8:00 16:30 25:00


Graph:
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Questions:











1. What temperature did your water boil at?  (This is referred to your boiling point)
2. Share your data with 3 other groups and calculate the average.  What is the average of your shared data?

3. How does your boiling point temperature compare to the boiling point of San Diego with a boiling point of 100°C?  What do you think may have caused the difference/similarities?

4. Is boiling a physical or chemical change?

5. What is boiling?

6. What are the bubbles in boiling water made of?

7. What is happening to the molecules of water as they are heated?

Conclusion: What are two things you learned?  Be specific and write in complete sentences.
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Drawing





Drawing





(Substance & Phase) ________________________________





(Substance & Phase) ________________________________





(Substance & Phase) ________________________________





����(Substance & Phase) ________________________________









_1292578324.xls
Sheet1

		Time		Temp		Time		Temp		Time		Temp

		0:00				8:30				17:00

		0:30				9:00				17:30

		1:00				9:30				18:00

		1:30				10:00				18:30

		2:00				10:30				19:00

		2:30				11:00				19:30

		3:00				11:30				20:00

		3:30				12:00				20:30

		4:00				12:30				21:00

		4:30				13:00				21:30

		5:00				13:30				22:00

		5:30				14:00				22:30

		6:00				14:30				23:00

		6:30				15:00				23:30

		7:00				15:30				24:00

		7:30				16:00				24:30

		8:00				16:30				25:00






_1384930411.xls
Sheet1

		Temperature

				Time






