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	Aim: 2.1




	Objective:




	Real world connection:



	Vocabulary: 





Activity: THINK INK…PAIR SHARE
THINK INK:
	
On the PowerPoint there are a variety of items.  Please categorize them appropriately.  Write down these categories.  Then, explain how you developed your system:

Categories:



Explanation:






PAIR SHARE:
	After discussing your classification scheme with your partner, describe any changes you have made and why.  Write out your new classification scheme.

Changes/explanation:



New System:




	2.1 Class Notes


MATTER
[image: ]














There are two subcategories of matter:




	
Definition: Pure substances that can be decomposed into other substances by chemical means throughout



		
Definition: Pure substances that cannot be decomposed through chemical means.throughout.



	
Definition: Consist of two or more pure substances that can be separated by physical means.



	
Definition: Have the same chemical composition throughout.
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“Success is not the result of spontaneous combustion.  You must set yourself on fire.”
	2 Types of Pure Substances

	Elements
[image: ]Elements versus Atoms:
[image: ]
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	Compounds
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	2.1 Class Notes



SAMPLE QUESTIONS:
1. Matter that is composed of two or more different elements chemically combined in a fixed proportion is classified as:
(1) a compound
(2) a mixture
(3) an isotope
(4) a solution
 
2. Which of the following is NOT a property of an element?
(1) It is found on the periodic table
(2) It is a pure substance
(3) It can be broken apart chemically
(4) It cannot be broken apart physically

3. Which of the following is NOT an example of matter?
(1) gold
(2) paper
(3) light
(4) desk

4. Why is oxygen an element but water is a compound?



5. What are elements made of? 




6. What are compounds made of?


	2.1 Class Notes



Chemists’ Representation
Identifying Elements and Compounds Based on Chemical Symbols/Formulas

Chemists use:
1. ___________________________________________: to represent elements

2. ________________________________________: to represent compounds

	Chemical Symbols (Elements)

	Chemical Formulas (Compounds)


	
· A chemical symbol tells us the element of the substance.
· It is based from the Latin name of element
· First letter of symbol is always ________________________________
· If there is a second letter, it is always ________________________________ 

	
· A chemical formula tells us the elements and the number of atoms in a substance.
· A quick way to is to count the capital letters.
· 1 capital letter =_______________
· More than 1 capital letter = ____________________
· The _____________  (small number) tells us how many atoms of each element we have.


Examples: 
	1.  H2O
a) Is H2O an element? 
b) Which element(s) are in it?

c) How many atoms are in water?  
	2.   Cu
a) Is Cu an element? 
b) Which element(s) are in it?

c) How many atoms does it have? 



	2.1 Class Work



Answer the following questions

1. Place a check in the circle, if the substance is a compound. If it is a compound, state what elements are contained in the compound:
· CO2 : _____________________________________________________________________
· Ni : _______________________________________________________________________
· BaCl2 : ____________________________________________________________________
· NO3 : _____________________________________________________________________
· AlF3 : _____________________________________________________________________
· Cs : ______________________________________________________________________

2. How many atoms are found total in each element, or compound? State the names of the elements.
1) AlCl3 : ______________________________________________________________________
2) HI : ________________________________________________________________________
3) HClO3 : ____________________________________________________________________
4) Cu : _______________________________________________________________________


3. Which substance can be broken down by chemical means?
	a. 
	CO

	b. 
	Ce

	c. 
	Ca

	d. 
	Cu



4. Which substance can be decomposed by chemical means?
	a. 
	aluminum

	b. 
	octane

	c. 
	silicon

	d. 
	xenon



5. Which substance cannot be broken by chemical means?
	a. 
	aluminum

	b. 
	water

	c. 
	salt

	d. 
	CO2





	2.1 Class Work



6. Why can H2O be broken down chemically but H2 cannot? Use the terms element and compound in your explanation.







7. What elements make up the pain reliever acetaminophen, C8H9O2N? Which element is present in the greatest amount?




	1. C6H12O6
a) Is it an element? 
b) What elements are in it? 
                   
How many atoms are there of each?
	2. N3
Is N3 an element? 

What is the name of the element? 

How many atoms are there? 



	LINES OF LEARNING (LOL): In a coherent, well-written paragraph. compare and contrast an element and a compound and give an example of each.















	Aim: 2.2




	Objective:




	Real world connection:



	Vocabulary: 





Particle Diagrams

Particle diagrams are used for _________________________________________________________________
______________________________________________________________________________________________
Describe what you see
	1. One atom






	[image: ]2. Element
	[image: ]3. Diatomic








	[image: ]4. Compound


What are the differences of the pictures?


	2.2 Class Notes


Drawing a Particle Diagram
1. Using the key below, draw particle diagrams representing an element, compound, and diatomic molecule.

	KEY

	· Element A
· Element B



	
	
	

	ELEMENT
	COMPOUND
	DIATOMIC MOLECULE



Interpreting a Particle Diagram
2. Label the following particle diagrams as mixture, compound, or element.
 Element A
Element B












__________________	___________________	          ___________________
	2.2 Class Notes



SAMPLE QUESTIONS

1. Which particle diagram represents one pure substance, only?

[image: ] 
Explain why:


2. Given the diagrams X, Y, and Z below:
[image: ]
Which diagram or diagrams represent an element?
(1) X, only
(2) Y, only
(3) X and Y
(4) Y and Z

Explain why:
	2.2 Class Work



Creating your own key, draw a particle diagram to represent Na, Cl, and salt (NaCl)
	KEY

	





	
	
	

	Na
	Cl
	Salt (NaCl)



2. Creating your own key, draw a particle diagram to represent Ca, I, and CaI2.
	KEY

	





	
	
	

	Ca
	I
	CaI2



	2.2 Class Work



[image: ]
[image: ]

	[image: ]LINES OF LEARNING: Today in class, you learned about various forms of matter and how to depict them in a particle diagram.  Compounds always consist of elements found in fixed, whole number ratios.  Why do you think that is?  What do you think it means for elements to be chemically combined?  Why do you think it is not possible to decompose an element using chemical means?












	Aim: 2.3




	Objective:




	Real world connection:



	Vocabulary: 





Compounds vs. Mixtures
Think! What is the difference between water and salt water?
	
	WATER
	SALT WATER

	What is the difference between the two?
	



We represent these differences using:
1. _____________________________________________
2. _____________________________________________
*For mixtures in water, we use the symbol ______, meaning ______________________





	2.3 Class Notes



	3-2-1 Protocol for BrainPop Video

	3 Things you learned from the video

	
1.

2.

3.


	2 Questions You Have

	
1.

2.



	1 Answer to Your Question from a Partner

	
1.





[image: ]COMPOUNDS







	2.3 Class Notes


[image: ]MIXTURES









EXAMPLES OF PARTICLE DIAGRAMS
Describe what you see
	
1. __________________________________
[image: ]
	
2. __________________________________
[image: ]







What are the differences of the pictures?

	2.3 Class Notes



Given the diagrams X, Y, and Z below:
[image: ]
Which diagram or diagrams represent a mixture of elements A and B?
(1) X, only
(2) Z, only
(3) X and Y
(4) X and Z

Create a particle diagram of Compound #1, Compound #2 and a mixture of two compounds.

	KEY

	





	
	
	

	Compound #1
	Compound #2
	Mixture



	2.3 Class Work


Directions: Classify each as an element (E), compound (C), or a mixture (M). Write down where each strip of paper belongs below.
	ELEMENT
	MIXTURE
	COMPOUND

	
	






	



1. Which statement is an identifying characteristic of a mixture?
(1) A mixture can consist of a single element
(2) A mixture can be separated by physical means
(3) A mixture must have a definite composition by weight
(4) A mixture must be homogeneous

2. Using the key below, draw particle diagrams representing an element, compound, and mixture.

	KEY

	· Element A
· Element B



	
	
	

	ELEMENT
	MIXTURE
	COMPOUND



	2.3 Class Work



[image: ][image: ]
[image: ][image: ]
[image: ]
Which particle diagram represents a mixture and a compound?
[image: ]
	2.3 Class Work



Using the key below, draw particle diagrams representing the following:

	KEY

	· Element A
· Element B



	
	

	ELEMENT A
	ELEMENT B



	
	

	DIATOMIC MOLECULE A
	DIATOMIC MOLECULE B



	
	

	COMPOUND OF A AND B
	MIXTURE OF ELEMENT B AND COMPOUND



	Aim: 2.4




	Objective:




	Real world connection:



	Vocabulary: 





[bookmark: _GoBack]TYPES OF SUBSTANCES
	Mixture
	Your Definition:

Your examples: 

	Pure Substances
	Your Definition:


Your Examples:




Example: Salt water (NaCl(aq))
· The two pure substances that make up salt water are:
1. ____________________________________ (This is a _________________________________)
2. ____________________________________ (This is a _________________________________)

	2.4 Class Notes



               HOMOGENEOUS                                     HETEROGENEOUS
[image: ]
[image: ]
	2.4 Class Notes



Types of Mixtures
	[bookmark: OLE_LINK1]
	HOMOGENOUS
	HETEROGENEOUS

	DEFINITION
	· Made up of more than one kind of substance, but they are ____________________ mixed
· Looks like __________________ thing
· Things are _________________
	· Made up of parts with________________ chemical properties and are ___________________ mixed
· Looks like __________ than one thing


	EXAMPLES
	
	

	VISUAL
	[image: ]
	[image: ]



· HOMOGENEOUS AND HETEROGENOUS ONLY REFER TO MIXTURES!
· REGENTS TIP! If you see “homogeneous compound” or “heterogeneous compound”, eliminate those answer choices immediately!

	2.4 Class Notes



QUESTION: A mixture is the chemical bonding of two or more substances in any proportion.” Is this statement true or false?

	Think-Ink
Jot down your answer to the question.




	Pair-Share
Write down what your other group members wrote down.






TYPES OF HOMOGENOUS MIXTURES
	AQUEOUS (SOLUTION)
	ALLOY

	
· When something is completely dissolved in _____________________, it is called a ______________________
· Aqueous solutions describe something dissolved in ___________________
· AQUEOUS = _______________
· Example: KNO3(aq)
· All aqueous solutions are _________________________

	
· When two or more metals are mixed together as a  ________________, it is called a __________________________
· Example: 
1. Brass:  mixed with   _________________________
2. Bronze: mixed with _________________________




	2.4 Class Notes



SAMPLE QUESTIONS: ANNOTATE THE QUESTION!!!!!!
1. A dilute, aqueous potassium nitrate solution is best classified as a
a. homogeneous compound
b. homogeneous mixture
c. heterogeneous compound
d. heterogeneous mixture

What can we eliminate? Why? 



What is the correct answer? Why?



2. A sample is prepared by completely dissolving 10.0 grams of NaCl in 1.0 liter of H2O. Which classification best describes this sample?
(1) homogeneous compound
(2) homogeneous mixture
(3) heterogeneous compound
(4) heterogeneous mixture

What can we eliminate? Why? 



What is the correct answer? Why?

	2.4 Class Work


Answer the following questions:
1. An example of a heterogeneous mixture is
(1) soil
(2) sugar
(3) water
(4) carbon dioxide

2. Which is a characteristic of all mixtures?
(1) They are homogeneous.
(2) They are heterogeneous.
(3) Their composition is a definite ratio.
(4) Their composition can be varied.

3. Which sample represents a homogeneous mixture?
(1) C2H5OH (l)
(2) C2H5OH (aq)
(3) C2H5OH (g)
(4) C2H5OH (s)

4. In an equation, which symbol would indicate a mixture?
(1) NH3 (s)
(2) NH3 (l)
(3) NH3 (aq)
(4) NH3 (g)
 
5. When sodium chloride is dissolved in water, the resulting solution is classified as a
(1) heterogeneous compound
(2) homogeneous compound
(3) heterogeneous mixture
(4) homogeneous mixture
 
6. Which is a homogeneous mixture?
(1) I2 (s)
(2) I2 (l)
(3) HCl (g)
(4) HCl (aq)
 
7. When sugar is dissolved in water, the resulting solution is classified as a
(1) homogeneous mixture
(2) heterogeneous mixture
(3) homogeneous compound
(4) heterogeneous compound

	2.4 Class Work



8. A compound differs from a mixture in that a compound always has a
(1) homogeneous composition
(2) maximum of two components
(3) minimum of three components
(4) heterogeneous composition
 
9. Which type of matter is composed of two or more different elements that are chemically combined in a definite ratio?
(1) a solution
(2) a compound
(3) a homogeneous mixture
(4) a heterogeneous mixture

10. One similarity between all mixtures and compounds is that both
(1) are heterogeneous
(2) are homogeneous
(3) combine in a definite ratio
(4) consist of two or more substances
 
11. Which of these terms refers to matter that could be heterogeneous?
(1) element
(2) mixture
(3) compound
(4) solution

12. A sample is prepared by completely dissolving 10.0 grams of NaCl in 1.0 liter of H2O. Which classification best describes this sample?
(5) homogeneous compound
(6) homogeneous mixture
(7) heterogeneous compound
(8) heterogeneous mixture

13. Bronze contains 90 to 95 percent copper and 5 to 10 percent tin. Because these percentages can vary, bronze is classified as
(1) a compound
(2) an element
(3) a mixture
(4) a substance


	2.4 Class Work



14. Which of the following are the same and which are different?
a. A substance and a pure substance:_____________________________________
b. A heterogeneous mixture and a solution: ________________________________
c. A substance and a mixture:_____________________________________________
d. A homogeneous mixture and a solution:_________________________________

15. Classify each of the following as either a heterogeneous or a homogenous mixture.
a. Tap water
b. Air
c. Raisin muffin

16. Seawater is composed of salt, sand, and water. Is seawater a heterogeneous or a homogeneous mixture? Explain.




17. Use iced tea with and without ice cubes as examples to explain homogeneous and heterogeneous mixtures. If you allow the ice cubes to melt, what type of mixture remains?



	LINES OF LEARNING: In a coherent, well-written paragraph, compare and contrast a homogeneous mixture from a heterogeneous mixture. Provide an example for each.















	· Aim: 2.5

· 
· 

	· Objective:
· 
· 
· 

	· Real world connection:
· 
· 

	Vocabulary: 





Separation of Mixtures
· _______________________ mixtures can be ______________________________________.
· Mixtures can be separated because of ________________________________________ in            _____________________________________ properties.
	TECHNIQUE #1: CRYSTALLIZATION

	Real Life Example: ROCK CANDY!
BACKGROUND INFORMATION:  Beaker 1 represents a homogenous mixture of sugar water that was created by dissolving sugar into water. A piece of string was left inside the mixture and the beaker was left out until all the water had evaporated. The result was that we made rock candy on a string!
QUESTIONS: Please answer all questions in complete sentences.
1. What is the rock candy made out of? How do you know?

 
2. What do you think happened to the sugar water mixture that allowed for the rock candy to form? Describe the process.





	· 3.5 Class Notes



	TECHNIQUE #2: FILTRATION

	Real Life Example: SEPARATING NOODLES FROM WATER!
BACKGROUND INFORMATION: Pasta noodles were cooked in salt water (salt is known to bring out the flavors in pasta). The pasta noodles were separated from the salt water using a filter. 
QUESTIONS: Please answer all questions in complete sentences.
1. When the pasta noodles were cooking in salt water, both homogeneous and heterogeneous mixtures were present. What was the homogeneous mixture? What was the heterogeneous mixture? How do you know?


2. What ended up in the beaker after you separated the pasta noodle/salt water mixture?



3. Is filtration better for separating homogeneous mixtures or heterogeneous mixture? Defend your answer.




	TECHNIQUE #3: DISTILLATION

	Real life example: SEPARATION OF RUBBING ALCOHOL
BACKGROUND INFORMATION: Rubbing alcohol bought at a store is sold as either 70% isopropyl alcohol or 90% isopropyl alcohol. What this means is that in a 70% isopropyl alcohol bottle, 70% of the liquid is alcohol and 30% of the liquid is water. We can separate the isopropyl alcohol from the water because alcohol boils at lower temperature than water (this is why when you put rubbing alcohol on your skin, it feels cold because it is boiling off your skin). Therefore, when we boil store bought rubbing alcohol, the alcohol will boil off first and turn into a vapor. The alcohol vapor will then cool down in a separate compartment and turn back into a liquid. At the end of this process, we would have two separate liquids: the pure rubbing alcohol and pure water.


QUESTIONS:
1. Is the 70% alcohol bought at the store a homogeneous mixture or a heterogenous mixture? How do you know?



2. In the process of distillation, you must have the components of a mixture have different boiling points. What do you think will happen if everything in the mixture had the same boiling point and you tried to separate the components out using distillation?








Activity: THINK INK…PAIR SHARE
THINK INK: Gasoline is a specific type of hydrocarbon that is in crude oil. Which separation technique do you think is used to separate gasoline in cars from crude oil? Defend your choice. 
	· 
· Explanation:
· 
· 
· 
· 
· 
· 



PAIR SHARE:
	· 
· After discussing with your partner, describe any changes you have made to your answer and why.  
· 
· Explanation:
· 
· 
· 
· 
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“Success is not the result of spontaneous combustion.  You must set yourself on fire.”
	Name of separation technique
	Description of Procedure
	Apparatus Set-Up
	Sample Question
	Best for…(Hints)

	

Crystallization/
Evaporation


	Separation of a mixture based on 
_________________________________________
	[image: ]
	Recovering the salt from a mixture of salt and water could best be accomplished by
(1) evaporation
(2) filtration
(3) paper chromatography
(4) density determination

	








	

Filtration


	Separation of a mixture based on 
_________________________________________
	[image: ]
	Which mixture can be separated by using the equipment shown in the diagram?
(1) NaCl (aq) and SiO2 (s)
(2) NaCl (aq) and C6H12O6 (aq)
(3) CO2 (aq) and NaCl (aq)
(4) CO2 (aq) and C6H12O6 (aq)

	











	Name of separation technique
	Description of Procedure
	Apparatus Set-Up
	Sample Question
	Best for…(Hints)

	

Fractional Distillation


	Separation of a mixture based on 
__________________________________
	[image: ]
	If the components of a liquid hydrocarbon are to be separated by fractional distillation, components should have
(1) large differences between their boiling points
(2) very small differences between their boiling points
(3) large differences between their freezing points
(4) very small differences between their freezing points
	







	



Chromatography


	Separation of a mixture based on 
__________________________________
	[image: ]
	1. The separation technique shown in the diagram at the below is
[image: ]
(1) filtration
(2) distillation
(3) chromatography
(4) recrystallization
	












	· 3.5 Class Work



Directions: Answer all questions based on your knowledge of chemistry. 
1. Given a mixture of sand and water, state one process that can be used to separate water from the sand.




2. A student is filtering a mixture of sand and salt water into a beaker. What will be found in the beaker after the filtration is completed?
(1) sand, only 
(2) salt, only 
(3) sand and salt 
(4) salt and water

3. Fractional distillation is a technique used to separate complex mixtures of hydrocarbons based on differences in their
(1) heats of fusion 
(2) heats of vaporization 
(3) melting points 
(4) boiling points

4. Which physical property makes it possible to separate the components of crude oil by means of distillation?
(1) melting point 
(2) conductivity 
(3) solubility 
(4) boiling point

5. A bottle of rubbing alcohol contains both 2-propanol and water. These liquids can be separated by the process of distillation because the 2-propanol and water
(1) have combined chemically and retain their different boiling points 
(2) have combined chemically and have the same boiling point 
(3) have combined physically and retain their different boiling points 
(4) have combined physically and have the same boiling point

6. A mixture of crystals of salt and sugar is added to water and stirred until all solids have dissolved. Which statement best describes the resulting mixture?
(1) The mixture is homogeneous and can be separated by filtration.
(2) The mixture is homogeneous and cannot be separated by filtration.
(3) The mixture is heterogeneous and can be separated by filtration.
(4) The mixture is heterogeneous and cannot be separated by filtration.

	· 3.5 Class Work



7. If salt water was put in through a filter system, what would be the liquid portion (known as the filtrate?)
(1) water
(2) salt
(3) water and salt
(4) nothing

8. The separation of substances in a mixture depends on the fact that the substances in the mixture
(1) have different properties
(2) are chemically combined
(3) have large particles
(4) show the Tyndall effect

Name the separation technique that could be used to separate each of the following mixtures.
a. Two colorless liquids:     ___________________________________________________________
b. A non-dissolving solid:  ___________________________________________________________
c. Iron filings and sand:      ___________________________________________________________
d. Sand and salt:                 ___________________________________________________________
e. The components of ink: ___________________________________________________________
f.  Helium and oxygen:     ___________________________________________________________

	· 
· LINES OF LEARNING (LOL): In a coherent, well-written paragraph. answer the following question:  How does a tea bag work? What method of separation of mixtures is it most similar to? Use TIEDC.
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 
· 










			
“Success is not the result of spontaneous combustion.  You must set yourself on fire.”
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