Atomic Structure and Nuclear Chemistry Unit:

Look at all the labs and worksheets completed during the unit.  

The labs include:  
Isotopic Pennys




Half Life




Web site calculation of personal radiation dos

History of Atomic Models  (orange book pp. 107-112 and 361-362; green book pp. 67-70)



Describe the model proposed by each scientist and evidence sited:




John Dalton




J.J. Thompson




Ernest Rutherford




Niels Bohr





Describe Rutherford’s famous gold-foil experiment.  (orange book pp. 





111-12; green book pg 72)




the experimental set up;




the actual results of the experiment; and




what Rutherford concluded about atomic structure as a result of the 



           experiment.





What was Niels Bohr’s evidence that his atomic model was accurate? 





(pp.372-374 and379-380)







Explain how emission spectra can be used like a fingerprint to 









identify unknown substances.



  
Describe the process by which atoms absorb and release 

electromagnetic radiation



Orange Book Problems:  
pg. 115, #7, 8







Pg. 129, #33, 34, 36



Green Book Problems:
pp.75-77, #1-5

Atomic Structure  (orange book pp. 113-116; green book pp. 73-80)



Describe the three subatomic particles:  (charge, location, and mass)






Charge

Location
Mass

Protons



    
Neutrons




Electrons



Define Isotope  (orange book pp.116-17; green book pp. 76-77)



Calculate a molar mass. (weighted average mass)  (orange book pp. 118-

120; green book 78-79)



.



Orange Book Problems: 
pg. 116-17, #9-13







pg. 120-21, #14-17







pg. 129, 41,51,53



Green Book Problems: 
pg. 79; #6







pg. 81 - 83, #15, 17 -19

Nuclear Reactions 


What is Radioactivity?  (orange book pp. 841-842; green book pp. 569-

572)



Describe the three types of radioactivity (particle, symbol, charge, speed, 

penetration ability)  (orange book pp. 842-844; green book ppl 

570-572)




alpha




beta




gamma



Describe half life and make calculations using half life  (orange book pp. 

847-850; green book pp.574-576)



What is Radaon?  Where does it come from?  Why is it a problem?



What are some sources of background radiation?  (some human sources?)

Orange Book Problems:  
pg. 849, #4







pg. 865-6, #26, 27, 29, 35, 45, 47, 49

Green Book Problems:  
pg. 587; #9, 10, 18, 22 -25







pg. 588; #34, 35

Nuclear Power  (orange book pp.853-856; green book pp. 580-583)





Explain the purpose of these elements of a nuclear power plant:  fuel rods, 





control rods, steam, turbine, generator.







Define Chain reaction.





How does a controlled nuclear reaction differ from an uncontrolled 





reaction?






What is the most common unit for measuring the effects of radiation on 







human tissue?  (orange book pp. 857-858; green book pp. 583-







584)






What are some natural sources of background radiation?  What are some 







human sources of background radiation?






What is a melt down?  What causes it?

Electrons and Periodic Table Unit

Look at all Labs and Worksheets from this unit!



Labs include:
Making a table of elements





Activity of Metals and Periodicity





Ionic vs Covalent Compounds





Model Building





Evaporation and Intermolecular Forces

Bohr’s model and excited electrons (orange book pp.  351-363; green book pp. 245-247)

What does it mean for an electron to be excited?

How did Bohr explain the spectra of hydrogen?

The Quantum Model (orange book pp. 363-367; green book pp. 247-251)


How does the quantum model differ from Bohr’s model?

Electron Configuration (orange book pp. 367-370;  green book pp. 251-254)



Orange Book Problems:  pp.366-369 #1-6
Green Book Problems:  pp. 251-254; #1 -4
Describe the Periodic Table:   (orange book pg. 391 and notes; green book 

pp. 271-272 and notes)

Basis for modern table was developed by whom?

Explain the arrangement of the periodic table, using the concepts of atomic number, physical and chemical properties, and chemical families.

Explain why the chart of the elements is called a periodic table.  (What is periodic about it?  Use graphs from the activity Grouping the Elements.)

How does the atomic structure of an element relate to where it is placed on he periodic table?

Where are the periods on the periodic table.  Where are the groups or families?

Describe how the periodic table can be used:   (orange book pp. 398-406; 

green book pp. 273-286)
Define periodic trend.

Give four examples and what trend they follow.  Discuss the graphs done in the grouping elements activity and use that trend to make predictions.

Make predictions about elements given information about other elements around them on the periodic table.  

Orange Book Problems:
pg. 409, #17 – 23, 27

Green Book Problems:
pg. 295-296, #8, 9, 12, 14-18

Bonding Unit

Describe how atoms react to form bonds:  (orange book pp. 419-425 and 437-443; green book pp. 299 - 304 and 317 - 320)

Describe two types of bonds and how they are formed.  (Be specific and use the valence electrons for each atom.)



Ionic




Covalent
Explain what determines what type of bonding occurs between two atoms and be able to tell if a compound is ionic or covalent.

Use your periodic table to predict what type of bonding will occur in a given compound.For example: Are the following compounds ionic or covalent? 


MgCl2

SO3

AlF3

P2Cl3
Orange Book Problems:  
pg. 432, #28, 34, 44






pg. 470, #28, 29, 53

Green Book Problems:  
pg. 312; #10 - 13, 17, 21 - 23
Describe compounds formed by reactions:  (orange book pp. 413-421 and 441)

Draw electron dot diagrams for covalent compounds. Draw the electron dots for the covalent compounds below.


H2S



CCl4

PBr3



CO2  


Orange Book Problems:
pg. 432, #26, 29, 30







pg. 470, #32, 33



Green Book Problems:
pg. 344; #11, 12, 14 -16

Describe the shape of covalent molecule:  (orange book pp. 455-456; green book pp. 331-332)
Explain VSEPR and how that relates to the shape of molecules.  

Use the electron dot diagram to predict the shape of a molecule.  Predict the shapes of the covalent molecules below



H2S



CCl4

PBr3



CO2  
Orange Book Problems:
pg. 470, #48, 63



Green Book Problems: 
pg. 335; #26, 27
Describe how the type of bonding and the shape of a molecule relate to the properties of that compound:  (orange book pp. 419-425 and 437-443; green book pp. 307 -308 and 335 -338)



List the properties common to ionic compounds.

List the properties common to covalent compounds.  Are there two types?  Do they behave differently?

Describe polar molecules:  (How does that differ from a polar bond?)  (orange book pp. 460-466; green book pp. 337 -338)

What makes a molecule polar?  Predict if the covalent compounds are polar.




H2O



SiBr4



SO3



NCl3
Explain the properties seen when a molecule is polar using the concept of intermolecular attractions?

Make predictions about the solubility, m.p., b.p., evaporation rate, and conductivity about a compound given its structure.  Rate the compounds listed above in terms of solubility, m.p., b.p., evaporation rate, and conductivity.

Orange Book Problems:
pg. 470, #52, 54, 56, 57, 58

Green Book Problems:
pg. 345, #30, 32, 33, 36, 38

Solutions Unit

Look at all Labs and Worksheets from this unit!! 


Labs include:
Factors Affecting Solubility

Solubility Lab




Making Solutions/Molarity




Water Softening




Distillation

What is a solution?   (orange book pp. 490-493 and 501-502 and notes; green book pp. 371 – 372 and notes)

What is a solute?  What is a solvent?

How does a solution differ from a suspension and a colloid?

Describe the Tyndall effect.

Orange Book Problems:  
pg. 528, #40

What factors effect solutions?  (orange book pp.503-508; green book pp.373-376))



Define solubility.

List four factors that affect solutions?  What is the effect of each?

Is the effect different for the solubility of a gas?

Which of the above factors really effect the solubility and which just effect how fast something dissolves?

Orange Book Problems:  
pg. 528, #43, 47

Green Book Problems:  
pg. 390;  #18, 20, 21, 26

What are the types of solutions?    (orange book pp. 502-503; green book pg. 372)

Describe a saturated solution.

Describe an unsaturated solution.

Describe a supersaturated solution.

Orange Book Problems:
pg. 528, #45, 46

Green Book Problems:
pg. 390, #23, 46 

What does a solubility curve show?  (orange book pg. 504; green book pg. 373,    LOOK AT WORKSHEETS)



The line on a solubility curve indicates what kind of compound?



Use a solubility curve to answer questions.



Orange Book Problems:  
pp. 528, #44, 72, 75

How is the concentration of a solution described?   

Calculate % composition.  (orange book pp. 513-514; green book pp. 381-382)  

If a 5 gram sample contains 2.6 grams of sodium, what is the % by mass of sodium?

What is the % by mass of carbon in CO2?

Define mlolarity.  Describe what it means to be 1 Molar.  (orange book pp. 509; green book pp. 377-378)

Calculate the molarity of a solution.

What is the molarity of a solution in which 2.4 moles of sugar are dissolved in 355mL of solution?

Orange Book Problems: 
pg. 514, #14-17





pg. 511, #8-10





pg. 528, #50-52

Green Book Problems: 
pg. 390, #28 – 30, 32

What is a colligative property?  (orange book pg. 517-519; green book pp. 383-388)



Define colligative property.



List three colligative properties.



How are colligative properties related to making ice cream?

Why do we salt the roads in the winter?  Why do we use CaCl2 instead of NaCl?

Which would boil at a higher temperature, a solution containing 1 mole of KCl, BaCl2, or C6H12O6?  Why?

Orange Book Problems:
pg. 519, #24-27

Green Book Problems: 
pg. 390, #34

Acid and Base Unit:

Look at all Labs and Worksheets from this unit!! 


Labs include:
Acids and Bases in the Home




Titrations

Are there acids and bases in your home?  (Look at Home Lab)



Give some examples of common substances that are acids.

Give some examples of common substances that are bases.

What generalizations can you make about the types of things that are acids?

What generalizations can you make about the types of things that are bases?

What makes a water solution acidic or basic?  (orange book pp. 578-581; green book pp. 433-437)



What is true about the type of ions in an acid or a base?

What are properties of acids and bases?  (orange book pp. 577-578; green book pp. 431-432)



List properties that are typical of acids.



List properties that are typical of bases.

What is pH?  (orange book pp. 582-587; green book pp. 435-440)



Describe the pH scale.



What pH range describes acids?  Has more H+ or OH-?
What pH range describes bases? Has more H+ or OH-?

Calculate the pH or the [H+] of given solutions?  (orange book pp. 587-592; green book pp. 438-439)



Orange Book Problems:
pg. 582, #6, 7







pg. 586, #8-11







pg. 588, #12, 13







pg. 589, #14, 15







pg. 609, #39-42



Green Book Problems:
pg. 438, #6







pg. 453-454, #17, 20-23

What is a neutralization reaction?

Describe a neutralization reaction.  What is produced?  (orange book pp. 615-614; green book pp. 457-460)

Write a neutralization reaction for a reaction between an acid and a base.  
How can a neutralization reaction be used to calculate the concentration of an acid or base?  (orange book pp. 615-618; green book pp. 460-461)

Gas Laws Unit:

Look at all Labs and Worksheets from this unit!! 


Labs include:
Molar Volume

Boyles Law  (pp. 333-334)



When pressure increases, volume __________________.



What is the mathematical relationship in Boyles Law (equation?)



Work Charles Law problems.



Orange Book Problems:
pg. 335, #10, 11







pg. 356, #48, 52, 53



Green Book Problems:

Charles Law  (pp. 335-336)

When temperature increases, volume ____________________.



Describe the Kelvin Temperature scale and when it must be used.



What is the mathematical relationship in Charles Law (equation?)



Work Charles Law problems.



Orange Book Problems:
pg. 337, #12, 13







pg. 356, #50, 54



Green Book Problems:

Combined Gas Law (pp. 339-340)

What is the mathematical relationship in the Combined Gas Law (equation?)



Work Combined Gas Law problems.



Orange Book Problems:
pg. 340, #16, 17

