Chemistry 2
Chemical energy & Reactions
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	Lab Activities
	Score

	Starter Questions
	/  ___

	
	

	Vocabulary
	

	Day 1: Atomic Theory PPT
	

	Atomic & Lewis Dot Structure
	

	Day 2: Periodic Table Basics
	

	Day 3: Bonding Basics PPT
	

	Day 4: Chemical Equations
	

	Day 5: Endo/Exothermic Lab
	

	MgO Synthesis Lab
	

	Day 6: Salt Water Race
	

	Total
	


Starter Questions:

	Day 1:

	Day 2:

	Day 3:

	Day 4:


	Day 5:

	Day 6:

	Day 7:


1. Word: Periodic
Definition:

______________________________________________________________________________________________________________________________________________________________________________
2. Word: Conservation of Matter
Definition:

______________________________________________________________________________________________________________________________________________________________________________
Examples:

______________________________________________________________________________________________________________________________________________________________________________
3. [image: image3.png]


Word: Endothermic Reaction
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
4. [image: image4.png]


Word: Exothermic Reaction
Definition:

_________________________________________________________________________________________________________________________________________________________________________
Examples:

__________________________________________________________________________________________________________________________________________________________________________
Atomic Theory & Periodic Table
Notes & Lecture Guide

1. What does periodic mean?

2. How does that relate to the periodic table?

3. [image: image5.png]


Sketch the Atomic Size Graph & explain Atomic Size
4. [image: image6.png]


Sketch the Ionization Energy Graph & explain Ionization.
5. Sketch the Valence Electron Graph & explain Valence Electron.
6. What is the fundamental difference between each element and how are they identified?

Atomic & Lewis Dot Structure

For the following atomic models, identify via a number how many protons are in the nucleus of the atom.  Next, draw the corresponding electron configuration of the atom.  Finally, draw the Lewis dot structure (to do that, count the number of Valence electrons – or electrons on the outer most shell).













/54
	Symbol
	Atomic Number
	Period
	Atomic Structure
	Lewis Dot Structure

(Valence Electrons)
	Number of Valence Electrons

	H
	1
	1
	
	H
	

	He
	2
	1
	Full
	He
	2

	Li
	3
	2
	
	Li
	1

	Be
	4
	
	
	Be
	

	B
	5
	
	
	B
	

	C
	6
	2
	
	
C
	

	N
	7
	
	
	N
	

	O
	8
	
	
	O
	

	Symbol
	Atomic Number
	Period
	Atomic Structure
	Lewis Dot Structure

(Valence Electrons)
	Number of Valence Electrons

	F
	9
	
	
	F
	

	Ne
	10
	
	Full
	Ne
	

	Na
	11
	3
	
	Na
	1

	Mg
	12
	3
	
	Mg
	

	Al
	13
	
	
	Al
	

	Si
	14
	
	
	
Si
	

	P
	15
	
	
	P
	

	Symbol
	Atomic Number
	Period
	Atomic Structure
	Lewis Dot Structure

(Valence Electrons)
	Number of Valence Electrons

	S
	16
	
	
	S
	

	Cl
	17
	
	
	Cl
	

	Ar
	18
	
	Full
	Ar
	


Graph the Number of Valence Electrons to Atomic Number



Title: Periodic Electron Structure

	Valence Electrons
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	    1    2     3     4     5     6     7     8    9   10    11   12   13  14   15   16   17  18

	
	Atomic Number


On your periodic table below, re-draw all of the Lewis Dot structures.  Write above each column (in each box) the number of valence electrons (NOT THE ATOMIC NUMBER!!!)  What pattern do you find with the groups (the columns)?
	
	
	
	
	
	
	
	

	H
	
	
	
	
	
	
	He

	Li
	Be
	B
	
C
	N
	O
	F
	Ne

	Na
	Mg
	Al
	Si
	P
	S
	Cl
	Ar


Inference:
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1. From the graph above, what pattern did you notice?  How does that fit the definition of periodic (or repetitious patterns)?

2. How many electrons did each energy shell hold?

Energy Shell 1:

Energy Shell 2:

Energy Shell 3:

3. From reading the 1st paragraph of this assignment, what does Valence Electron mean?  Label the valent shell on the diagram in question 2.

4. Look at the periodic table – compare the number of valence electrons with each period (rows).  What pattern do you see as you move across the period (row)?

5. Why does each period end?

Bonus Bonding Questions: (4)
1. If an atom does not have its valence shell filled, it will seek it from another atom and forms a bond.  Draw the Lewis dot structures and describe what would happen to the following reactions:

a. Na + Cl

b. H + H + O

Periodic Table Basics

From today’s notes, fill in the boxes below








Atomic Information (Periodic Table handout)





1. What does the atomic number (6) equal to?

2. What sub atomic particles have mass?

3. What does the atomic mass (12) equal?

4. How can I find out how many protons are in that element?

5. How can I find out how many neutrons are in that element?

6. How can I find out how many electrons are in that element?

Periodic Table (pg. 83 – 87)








7. What does periodic mean? (Hint: it’s italicized in the reading – not bolded) 

8. What do we call the vertical columns?

9. What do we call the horizontal rows?

10. What do all of the atoms in the first column (group 1) have in common with each other? (pg. 87)

11. What do the atoms in the last column (group 18) have in common with each other? 

(pg. 87)

On your periodic table handout, do the following exercises.  

(Look on pages 84 – 86 for assistance.)







12. Number the 7 periods (1 – 7)

13. Number the columns 1-8 over each of the elements as indicated below:

(H-1, Be-2, B-3, C-4, N-5, O-6, F-7, He-8).  

14. Color in the metalloids yellow

15. Color in the metals red

16. Color in the non-metals (gasses) green

Periodic Table Questions








17. How many elements do we have per period? (1pt ea)

Period 1:

Period 2:

Period 3:

Period 4:

Period 5:

Period 6:

Period 7: 

18. What do we call the atoms along the bold “staircase” line between the metals and non‑metals?  (Hint: look at the key on page 84-85)

19. Describe the physical properties of the metalloids (pg. 105)

20. Describe the physical properties of metal (pg. 89)

21. Describe the physical properties of 10 out of the 16 non-metals (pg 99).
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Examining the Elements of the Periodic Table

Examine the data given about each atom, compare it to your notes and periodic table, and complete the rest of the data table and questions.  Remember, the atomic number = the number of protons and = the number of electrons.  The atomic mass = the number of protons + the number of neutrons.
	Element
	Symbol
	Atomic Number
	Atomic

Mass
	Protons
	Neutrons
	Electrons

	Helium
	
	2
	4
	
	
	

	Magnesium
	
	12
	
	
	12
	

	Zinc
	
	30
	65
	
	
	

	Bromine
	
	
	80
	
	
	35

	Aluminum
	
	
	
	13
	14
	

	Uranium
	
	
	
	
	146
	92

	Sodium
	
	11
	
	
	12
	

	Krypton
	
	
	
	36
	48
	

	Calcium
	
	
	40
	20
	
	

	Gold
	
	79
	197
	
	
	

	Hydrogen
	
	
	1
	
	0
	

	Nitrogen
	
	
	
	7
	7
	

	Carbon
	
	
	
	
	6
	6

	Neon
	
	10
	
	
	10
	


Bonding Basics PPT
1. Why are valence electrons so important?

2. What do all atoms want to look like?

3. What do they swap in the process to do that?

4. What do metals have in common, and what is their charge?
5. What do non-metals have in common, and what is their charge?
6. Draw a rough sketch of the periodic table and where the metals and non-metals are.


7. What are the three basic types of bonds?

8. What makes an ion?

9. What combination makes ionic bonds

10. What are some examples of some ionic bonds?

11. What are the properties associated with ionic bonds?
12. What combination makes a co-valent bond?

13. What does co-valent mean?

14. What are some examples of co-valent bonds?

15. What are some properties of covalent bonded molecules?

16. What combination makes a metallic bond?

17. What are some properties of metals?



Introduction

Atoms are not created or destroyed during a chemical reaction.  Scientists know that there must be the same number of atoms on each side of the equation.  To balance the chemical equation, you must add coefficients in front of the chemical formulas in the equation.  You cannot add or change subscripts!!

Procedures

1. Determine the number of atoms for each element.

2. Pick an element that is not equal on both sides of the equation.

3. Add a coefficient (the large number to the left of the formula) in front of the formula with that element and adjust your counts.

4. Continue adding coefficients until you get the same number of atoms of each element on each side.

5. If you do not need to add a coefficient, place a “1” in the box.




     (Na  +     (O2    →     (Na2O

      (Al2O3     →     (Al     +     (O2
     (P4  +   (O2    →     (P4O10
     (C  +     (H2    →     (C2H4

Bonus:
  (C3H5(NO3)3   →  (CO2   +   (N2   +   (H2O  +  (O2
Endothermic & Exothermic Lab Setup

Lab Question (2):

Lab Procedures (4):

Lab Data Table (8):

Conclusion (4):

Endothermic Chemical Reaction

Questions:










1. What is an endothermic reaction?  

2. Did this reaction feel warmer or colder to you?

3. How does energy relate to the decrease in temperature?

4. Circle the correct answer: During an endothermic reaction, heat energy…

a. got absorbed into the reaction

b. was released from the reaction
5. Draw an arrow on the diagram illustrating the flow of energy from the system in this reaction.


Exothermic Reaction
Questions:











1. What is an exothermic reaction?  

2. Did this reaction feel warmer or colder to you?

3. How does energy relate to the increase in temperature?
4. Circle the correct answer: During an exothermic reaction, heat energy…

a. got absorbed into the reaction

b. was released from the reaction

5. Draw an arrow on the diagram illustrating the flow of energy from the system in this reaction.


MgO Synthesis Reaction

Purpose:

In this lab you will examine the chemical reaction between Magnesium with Oxygen.

With your background knowledge in chemical and physical properties, endo/exothermic reactions, Lewis dot structures and balancing chemical equations, you will answer the following questions concerning this reaction.

Lab Safety Precautions:

· All students WILL wear goggles

· Keep the reaction at arms length

· Do NOT stare directly into the reaction

· Keep the products on the placemat

· Clean up your mess at the end

Lab Procedures

· Put on your goggles

· Observe the properties of the Mg. Write these down for question #1.

· Place your Mg strip in the tongs. 

· Hold the strip over the open flame. 

· DON’T STARE DIRECTLY INTO THE REACTION!!!! The rxn creates a very bright light! 

· Once your rxn is finished, return to your seat and complete the questions.

· Clean up your mess

Pre Lab Questions:

1) What are the physical properties of the Mg before the reaction?

2) A chemical property of Magnesium is that it can burn with oxygen to produce magnesium oxide.  What are we missing in order for this reaction to take place?

Reaction Questions:

The teacher will now direct a student to place the magnesium strip in the flame.  Please watch and observe from the corner of your eye, and answer the following questions.

3) Describe what occurred during the reaction?  In other words, what specific evidences or indications do you have that a chemical reaction has taken place.

4) What are the physical properties of the product?

Post Lab Questions:
5) Is this reaction exothermic or endothermic?  Why do you think this is the case?
6) Balance the chemical reaction of Magnesium and Oxygen (Mg + O2 ( MgO).

7) In this reaction, what are the reactants?

8) In this reaction, what are the products?

9) Where does the energy needed for this reaction come from?  In other words, this reaction involved exposing Mg metal to O2 gas.  Though it’s exposed to O2, the Mg strip is not reacting. Why do you think it’s not reacting?



Instructions:

Students will design and perform an experiment to dissolve salt in water in as short a time as possible. They will utilize the materials provided to discover which methods are most effective.

Purpose: To see who can dissolve 50 grams of road salt the quickest.
Materials: 

1. Rock salt 

2. Your choice of: crushing tool, stirring rod

3. Water
4. 250ml Beaker





Procedure:

1. Measure out 50 grams of road salt
2. Working with your group, decide how you want to dissolve your salt. Write down the procedure.
3. When the signal is given, you may begin.
a. Rules: 

i. All water that enters your beaker/cylinder must stay in.

ii. Any crushing of the material must happen outside of the beaker, never inside.
4. Raise your hands when your salt is all dissolved. AND I MEAN DISSOLVED!!!
Our procedure:









Analysis:











1. What procedures did the fastest group use?

2. How did yours compare?

3. Why do you think they/you were so successful? 

4. Write a conclusive statement describing how you can speed up a reaction.

Drawing





Drawing





1





2





3











/









































Shell 2





Shell 1





Shell 3





6


C


Carbon


12.011 AMU























Atomic Number = Number of Protons & Number of Electrons





Atomic Mass = Protons + Neutrons





(Na  + (MgF2→(NaF +(Mg











(Mg  +  (O2    →  (MgO











(N2  +  (H2    →  (NH3











(Ca  +  (O2    →  (CaO











(Cu2O  +  (C →(Cu  + (CO2








(H2  +     (O2    →     (H2O
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