Sophomore Honors Chemistry Summer Assignment

This class will be unique from other chemistry courses taught at this school for three main reasons:

1. It will be more rigorous than an ordinary honors chemistry class.  You belong to an exceptional group of students who in order to reach full potential must have a higher standard set for them.

2. CAPT preparation will be integrated into the class and curriculum.

3. You will be taking part in a statewide science competition like none other.  You will work with a team of students to prepare a proposal that will use nanotechnology or materials science to address a global concern.   The best projects from the school will take part in a huge exposition (what some have called a science fair on steroids) and compete for prizes and scholarships.

Your summer assignment will reflect the special needs and requirements of this class.  

The first portion of our summer work is to do the Science, Technology and Society (STS) activities for the CAPT test preparation.  See the attached activities.  Please type up your results and use excel for the data table and graph (we will use excel a bit in class next year so get started learning how it works).

The second part is to think up one innovative (that means I don’t want you to copy what someone has already done!) way to use nanotechnology and materials science to address a global challenge.  A couple of sites that define and address global challenges are the millennium project (http://www.millennium-project.org/millennium/challenges.html) and http://www.global-challenges.org/.  There are plenty more out there.  Your task over the summer is to first come up with a few what if kinds of ideas such as what if there was a way to spin carbon nanofibers into a cloth.  I could make much more durable fabrics that could have a variety of uses.  Along those same lines, ou might ask if there is a way to make other nanofibers that may have other unique properties that we could use.  

You must have a two-page description of your idea, making sure you break down how this product or idea can be produced or created and what impact it will have on our global society.  You must also have a works cited with five or more sources. During the first quarter of next year you will be researching a bit more, creating a website and blog for your idea and your progress and creating a network of professionals in the field you are researching to act as advisors.  Ultimately, your ideas will be presented to the class and you will all choose one idea that will then be expanded into a corporation.  Each class will present their concept/company idea at an exposition up in Hartford next May.

Third, you will be required to learn some names and symbols of some common elements. And the names, formulas and charges of some common polyatomic ions.  Study the table of elements and symbols and be prepared for a test on them the first week of school.  I will give you either a name and you will supply the symbol or I will give you the symbol and you will give me the name.

The summer assignments must be emailed to me by the dates I have listed below (remember email records the date and time, so I will know exactly when you send me the work).  It is important that you email yourself as well so that for whatever reason you will have a record of the day and time you sent it to me.

If for some reason the computer or your internet connection fails you are more than welcome to send me the work through the mail.  The post mark tells me what day you sent it.  Waiting until the last minute to send the work and all of the sudden running into a problem at the last minute does not excuse you from the due date.  If the assignment is not dated appropriately (basically late) then it will not be read and will receive a zero.  Also, if two or more assignments are a little too similar to each other then all parties with similar papers will split the points for the assignment.

Here is a calendar of due dates for these assignments.

Sunday, July 17

Energy Uses Evaluation



Sunday, July 24

Polymers Articles Summary

Sunday, July 31

Brownfield Site Evaluation

Sunday, August 7

Innovative Idea

Friday, September 2

Quiz on Elements and Symbols

Tuesday, September 6

Quiz on Ion Names, Charges and Formulas

Feel free to contact with me over the summer with any questions or concerns you may have about any of the work.  

My email is brentsonj@norwalkps.org.

	Elements and their Symbols

	H
	Hydrogen
	
	He
	Helium

	B
	Boron
	
	Be
	Beryllium

	C
	Carbon
	
	Li
	Lithium

	N
	Nitrogen
	
	Br
	Bromine

	F
	Fluorine
	
	Ne
	Neon

	O
	Oxygen
	
	Kr
	Krypton

	S
	Sulfur
	
	Si
	Silicon

	P
	Phosphorus
	
	Al
	Aluminum

	I
	Iodine
	
	Ar
	Argon

	V
	Vanadium
	
	Ca
	Calcium

	U
	Uranium
	
	Ti
	Titanium

	K
	Potassium
	
	Po
	Polonium

	Hg
	Mercury
	
	Sc
	Scandium

	Fe
	Iron
	
	Ni
	Nickel

	Ag
	Silver
	
	Fr
	Francium

	Na
	Sodium
	
	Ge
	Germanium

	Sb
	Antimony
	
	Se
	Selenium

	Sn
	Tin
	
	Bi
	Bismuth

	Cu
	Copper
	
	Ba
	Barium

	Au
	Gold
	
	Ga
	Gallium

	Pb
	Lead
	
	Co
	Cobalt

	Mg
	Magnesium
	
	Xe
	Xenon

	Mn
	Manganese
	
	Ra
	Radium

	Zn
	Zinc
	
	Ni
	Nickel

	As
	Arsenic
	
	Am
	Americium

	Rb
	Rubidium
	
	Ra
	Radium

	Cl
	Chlorine
	
	Rn
	Radon

	Cd
	Cadmium
	
	Pt
	Platinum

	Sr
	Strontium
	
	At
	Astatine

	Cr
	Chromium
	
	Cs
	Cesium


	Polyatomic Ions: Formulas and Charges 

	Acetate
	CH3COO-
	
	Hydroxide
	OH-

	Ammonium
	NH4+
	
	Nitrate
	NO3-

	Bicarbonate
	HCO3-
	
	Nitrite
	NO2-

	Carbonate
	CO32-
	
	Sulfate
	SO42-

	Chlorate
	ClO3-
	
	Sulfite
	SO32-

	Chromate
	CrO42-
	
	Phosphate
	PO43-

	Dichromate
	Cr2O72-
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  Energy Uses in Connecticut

      Science, Technology & Society

                  Student Materials

  Grades 9-10

Energy Uses in Connecticut

Student Materials

Energy is used everyday to heat and light our homes, schools and businesses.  Have you ever thought about where the energy we use everyday comes from?   How have these energy sources changed over the last several decades?

You have been provided with a spreadsheet containing some information about energy use and its sources in Connecticut from 1960 through 2001.  Use this information and the Excel program to prepare a line graph showing the trends in the energy consumption from the following sources: coal; natural gas; nuclear; hydroelectric; and wood/waste over this time span.  

Your task is to choose one of the fuel sources (coal, natural gas, nuclear, hydroelectric or waste) and research the advantages and disadvantages of this particular energy trend as it is illustrated on the table.  Make a graph of the trend for your choice of fuel source (use excel to generate this graph and if you don’t know how now is the time to learn).  Do a bit of research to find out about the advantages and disadvantages of using your fuel source.  Does this trend support Connecticut’s initiative to significantly decrease the use of non-renewable resources by the year 2010?   Some support materials for the study of energy resources may be found at the websites listed below and many others.

Nuclear Energy Resources






· Energy Information Administration: Nuclear 
http://www.eia.doe.gov/fuelnuclear.html
· Office of Nuclear Energy, Science and Technology 
http://www.ne.doe.gov/
Hydroelectric Energy Resources

· National Hydropower Association 
http://www.hydro.org/
· Power Matters: Hydroelectric Power 
http://www.tva.gov/power/hydro.htm
Biomass Energy Resources

· Energy Efficiency and Renewable Energy  
http://www1.eere.energy.gov/biomass/
· Connecticut Clean Energy Fund (click on Biomass from the list)
http://ctcleanenergy.com/BasicsofCleanEnergy/TypesofCleanEnergy/tabid/66/Default.aspx
Coal Energy Resources

· Office of Fossil Energy-U.S. Department of Energy 
http://www.fe.doe.gov/programs/powersystems/cleancoal/index.html 

· Coal Fired Power Generation
http://www.rst2.edu/ties/acidrain/IEcoal/how.htm
Natural Gas Energy Resources

· Adventures in Energy
http://www.adventuresinenergy.org/main.swf  

· Natural Gas Supply Organization
http://www.naturalgas.org
	
	
	
	
	
	
	Energy Information Administration

      Last updated 12/15/2004
	
	
	
	
	
	
	

	Table 7. Energy Consumption Estimates by Source, 1960-2001, Connecticut

	
	
	
	Petroleum Products
	
	
	
	
	
	

	Year
	Coal

(Trillion Btu)
	Natural Gas

(Trillion Btu)
	 Asphalt & Road Oil

(Trillion Btu)
	Aviation Gasoline

(Trillion Btu)
	Distillate Fuel

(Trillion Btu)
	Jet Fuel

(Trillion Btu)
	Kerosene

(Trillion Btu)
	LPG

(Trillion Btu)
	Lubricants

(Trillion Btu)
	Motor Gasoline

(Trillion Btu)
	Residential Fuel

(Trillion Btu)
	Other

(Trillion Btu)
	Total Petroleum Prod.

(Trillion Btu)
	Nuclear Electric Power

(Trillion Btu)
	Hydroelectric Power

(Trillion Btu)
	Wood and Waste

(Trillion Btu)
	Other a,f

(Trillion Btu)
	Net Interstate Electricity Flow/Losses

(Trillion Btu)
	Total

(Trillion Btu)

	1960
	101.7
	29.4
	7.2
	0.5
	136.1
	6.4
	10.9
	4.4
	2.1
	101.6
	91.9
	1.3
	362.4
	0
	4.6
	12.8
	0
	-2.8
	508.2

	1961
	107.5
	31.4
	6.5
	0.5
	136.1
	6.2
	11.1
	4.4
	2.1
	103.9
	93.5
	1.4
	365.8
	0
	3.9
	13.2
	0
	-3.5
	518.4

	1962
	112.1
	33.4
	8
	0.6
	135.4
	6.7
	9.6
	5
	3.2
	108.4
	100.6
	1.6
	379
	0
	3.1
	12.8
	0
	-3.4
	536.9

	1963
	117.4
	35.6
	6.7
	0.9
	133.6
	6.8
	8
	5.7
	3.2
	112.3
	102.3
	3
	382.5
	0
	2.9
	13.3
	0
	-4
	547.7

	1964
	120.8
	38.6
	5.9
	0.8
	119.5
	6.6
	7.1
	6.1
	3.4
	115.6
	123.7
	3.8
	392.5
	0
	2.8
	13.9
	0
	-2.3
	566.3

	1965
	128.6
	41.7
	8.8
	0.9
	123.4
	8
	7.4
	5.5
	3.4
	120.5
	107.9
	3.7
	389.4
	0
	2
	13.5
	0
	-3.2
	572

	1966
	136.2
	48.7
	7.9
	0.8
	117.5
	8.7
	5.2
	5.9
	3.5
	126
	130.8
	26.9
	433.1
	0
	2.6
	13.6
	0
	-4.3
	630

	1967
	109.5
	50.8
	7
	0.7
	121.1
	9.6
	4.5
	5.8
	2.9
	128.8
	159.6
	29.7
	469.7
	6.1
	4.1
	14
	0
	-6.3
	647.9

	1968
	82.4
	54.1
	8
	0.8
	130
	13.2
	4.1
	6.5
	3.2
	137.4
	176.1
	33.1
	512.5
	33.9
	3.7
	14.9
	0
	-26.2
	675.4

	1969
	59.2
	58.4
	8.5
	0.7
	134.7
	14.9
	4.2
	7.3
	3.4
	142.8
	203.9
	33.2
	553.6
	40.2
	4.4
	15.3
	0
	-36.3
	694.8

	1970
	48.6
	61.5
	6.8
	0.6
	140.5
	16.4
	4.4
	7
	3.5
	150.4
	223.8
	34
	587.4
	39.6
	3.5
	15.8
	0
	-34
	722.4

	1971
	36.4
	62.4
	8.1
	0.6
	140.4
	12.4
	4.4
	7.1
	2.9
	155.2
	212.6
	2.7
	546.4
	84.2
	4.1
	16.1
	0
	-64.9
	684.7

	1972
	4.2
	65
	9.7
	0.6
	144.3
	15.9
	5.1
	7.9
	3.1
	161.8
	255.9
	3.1
	607.4
	83.9
	5.6
	17.1
	0
	-63.1
	720.2

	1973
	2.6
	63.5
	10.4
	0.6
	148.2
	14.2
	3.4
	8.2
	3.3
	166
	272.2
	3.4
	629.8
	46.9
	4.6
	17.2
	0
	-18.8
	746

	1974
	6.5
	67.1
	7.3
	0.5
	135.1
	13.8
	3.1
	8
	3.2
	165.5
	236.6
	3.6
	576.8
	89
	4.5
	18
	0
	-44.7
	717.2

	1975
	1.3
	64.3
	8.4
	0.5
	125.9
	12
	3.3
	8.2
	2.4
	167.2
	204.4
	3.4
	535.7
	89.6
	5.1
	17.1
	0
	-20.8
	692.3

	1976
	1.2
	66.4
	7.4
	0.4
	141.1
	11
	4.1
	8.9
	2.7
	171.4
	206.2
	6.6
	559.8
	136.2
	4
	19.9
	0
	-40.5
	746.9

	1977
	1.2
	64.7
	6.1
	0.6
	138.5
	12.3
	2.9
	8.9
	2.8
	174
	202.2
	8
	556.2
	141.9
	4.5
	19.6
	0
	-34
	754.1

	1978
	0.8
	66
	7.6
	0.5
	137.3
	12
	2.7
	8
	3
	174.5
	215.2
	8.8
	569.6
	151.7
	3.7
	22.7
	0
	-39.2
	775.4

	1979
	1.1
	68.8
	5.6
	0.4
	165.9
	13.5
	2.1
	5.4
	3.1
	165.4
	169.2
	10.5
	541.2
	138.2
	4.8
	24.6
	0
	-14.5
	764.1

	1980
	0.4
	74.2
	4.2
	0.4
	129.9
	11.2
	2.8
	5.5
	2.8
	158.7
	184.4
	11
	510.9
	129.1
	2.7
	35.3
	0
	-20.6
	731.8

	1981
	0.9
	78.7
	5.2
	0.4
	114.9
	8.9
	2.4
	4.9
	2.6
	158.9
	135.4
	13.9
	447.5
	139.8
	2.7
	36.5
	0
	-0.7
	705.4

	1982
	0.8
	80.4
	5.2
	0.3
	119.4
	6.1
	2.2
	5.1
	2.4
	157.9
	133.9
	10.7
	443.1
	150.9
	3.9
	37.2
	0
	-10
	706.2

	1983
	0.7
	76.6
	4.9
	0.3
	98.5
	5.4
	1.7
	5.2
	2.5
	160.4
	146.6
	9.3
	434.8
	126.4
	4
	39.4
	0
	9.5
	691.4

	1984
	1.5
	83.5
	6.2
	0.3
	119.7
	5.7
	1.3
	5
	2.7
	162.1
	157.7
	10.5
	471.2
	155
	3.9
	36.4
	0
	-31.3
	720.2

	1985
	21.3
	80.6
	13.9
	0.4
	120.5
	6.1
	4
	4.6
	2.5
	162.8
	132.3
	10
	457.2
	135.1
	2.8
	36
	0.1
	-2.6
	730.4

	1986
	21.2
	81.3
	14.1
	0.4
	130.6
	7.1
	3.2
	4.1
	2.5
	167.4
	140.1
	6.4
	475.8
	197.5
	3.9
	31.1
	1.5
	-66.9
	745.3

	1987
	21.4
	94.7
	14.2
	0.3
	137.7
	10.1
	3.3
	5.7
	2.8
	170.3
	119.1
	6.4
	470
	214.5
	3.6
	27.1
	2
	-63.8
	769.4

	1988
	23.1
	90.9
	12.3
	0.2
	149
	12.2
	4.1
	5.5
	2.7
	172.5
	137.4
	6.4
	502.4
	235.9
	3.4
	30.6
	2.3
	-87.5
	801.1

	1989
	23.8
	102
	11.9
	0.2
	161.1
	12.7
	3.8
	5.8
	2.7
	169.5
	139.3
	6.3
	513.4
	207
	4.6
	30.7
	0.8
	-65.2
	817.1

	1990
	38.5
	109
	10.5
	0.5
	135.5
	13.3
	1.8
	5.8
	2.8
	163.6
	104.1
	7.1
	444.9
	209.3
	6
	28.3
	0.2
	-64.8
	771.3

	1991
	38.6
	116
	13.1
	0.1
	129.8
	12.7
	2.1
	5.4
	2.5
	167.4
	91.3
	8.2
	432.8
	128.4
	4.5
	29.9
	1.9
	17.7
	769.5

	1992
	39.2
	126
	11.1
	0.1
	146
	13
	1.4
	6.8
	2.6
	171.2
	68.3
	8.5
	429.1
	175.6
	4.4
	34.1
	3.2
	-8.6
	803.2

	1993
	37.3
	126
	10.5
	0.2
	134.7
	13.1
	1.6
	6.1
	2.6
	173.9
	55.5
	8.6
	406.6
	229
	4.2
	34.2
	3.7
	-45
	796

	1994
	38.6
	134
	11.1
	0.1
	128.4
	13.9
	1.5
	5.4
	2.7
	170.9
	47.6
	8.8
	390.3
	210.7
	5
	35.2
	4.2
	-22.4
	796

	1995
	40.8
	145
	12.7
	0.2
	124.2
	14.1
	1.4
	5.1
	2.7
	159.5
	42.8
	8.4
	371.1
	197
	3.6
	43.2
	4.5
	-26.3
	778.9

	1996
	41.1
	139
	10.4
	0.2
	129.1
	15.4
	1.3
	5.5
	2.6
	170.4
	65.4
	21.8
	422.1
	65.4
	6.5
	48.3
	4.7
	101.4
	828.6

	1997
	45
	149
	8.1
	0.1
	129.2
	13.4
	1.6
	6.3
	2.8
	171.7
	92.3
	23.8
	449.2
	-1.3
	4.5
	43.7
	6
	126.9
	822.6

	1998
	32.6
	135
	3.7
	0.3
	115.8
	12.5
	2
	8.1
	2.9
	175.1
	94.2
	23.9
	438.5
	34
	4.6
	42.8
	5
	113.1
	805.5

	1999
	15.2
	156
	4.4
	0.2
	130.5
	13.9
	2
	6.1
	2.9
	189.1
	90.7
	23.9
	463.7
	132.5
	4.3
	43.4
	5.5
	32
	852.5

	2000
	36.2
	164
	4.5
	0.2
	137.3
	14.7
	2.9
	7.7
	2.9
	182
	74.4
	23.5
	450.1
	170.7
	5.3
	43.4
	5.6
	-20.4
	854.6

	2001
	40
	149
	4.7
	0.4
	144.6
	13.4
	2.6
	8.8
	2.6
	184.6
	56.8
	20.3
	438.7
	161.2
	2.9
	38.7
	1.7
	20.5
	853.1


Student Name:___________
    Class:______
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Synthetic Polymers

Science, Technology & Society
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   Synthetic Polymers

       Student Materials

One of the most important factors in researching an issue online is evaluating the credibility of the source of information.  Anyone may publish their work online but not everyone who publishes information is interested in providing data-driven, unbiased and balanced information to the reader.  Some sources online are interested in promoting a product or an industry.  Other sources try to sway opinions without any credible facts to backup their views.  

You are trying to evaluate the risks versus benefits of using plastic products.   During your research you find the sites and articles listed below.  Your task is to evaluate the credibility of the sources of information by filling out the template on the following page.  Use the background information and skills provided to you by your teacher (link below) to evaluate the sources.   Remember to document your evidence as to the kind of site, authority of the author, the point of view of the author/site, date of publication, and any other information that is important in the evaluation of the reliability of the site.  You may use the ICONN Database (http://www.iconn.org) to locate four articles.  Use the federated search option, advanced search by the terms plastics (subject) and recycling (all headings).  If you need additional information search by Bottle Bill and Connecticut in The Hartford Courant.

Here is a link to a useful description of how to determine a credible internet source.

http://leo.stcloudstate.edu/research/credibility1.html
Fill in the template for each article you choose (they don’t have to be all good ones, just pick four that have to do with the topic) and then write a brief assessment of the validity of the sources.

	Name of Website
	Kind of site

(.edu,.org, .com)
	Author/Source
	Date of

Publication
	Point of view of author/site
	Coverage and Verifiability

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


                                   Assessing the Credibility of Information

Write a brief assessment about the credibility of the sources you investigated:

Student Name:_________       Class:_____
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Connecticut Brownfield Sites
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Student Materials

Grades 9-10

Connecticut Brownfield Sites




                     Student Materials
More than 290 sites in Connecticut have been identified as “Brownfield Sites.”  These are parcels of property once used for industrial, commercial or manufacturing and are now typically abandoned due to suspected contamination.  Often these unused parcels adversely affect the quality of living in the area and may pose potential health risks to local citizens.  Financial assistance is available from the state and federal governments to assess and remediate these sites. 

Find a Connecticut Brownfield site near your hometown by clicking on the Brownfield Inventory link found at the Connecticut Department of Environmental Protection’s website: http://dep.state.ct.us/wst/remediation/brownfields/brownfields.htm.  What has the property been used for that led it to being identified as a Brownfield site?  Use a search engine such as Google or DogPile to research one of the potential contaminants at the site.  If you have trouble identifying a specific contaminant from the nearby Brownfield site, here is a list of some common contaminants and possible sources.

	Contaminant


	Possible source of contamination

	Heavy metals:
arsenic, cadmium chromium, lead,

mercury
	metal finishing/plating shops, manufacturing and foundries, coal burning power plants

	Gasoline/constituents of gasoline:
gasoline, benzene, 

ethylbenzene, toluene,

xylene
	gasoline stations, tank farms, pipelines

	Solvents:
tetrachloroethlyene,

trichloroethylene, 

III-trichloroethane
	dry cleaners, machine shops,

metal finishing/plating shops


Your task is to formulate a question about the site that may be answered through scientific investigation and to design the investigation.   Do not worry about the specific steps needed to isolate the contaminant or specific techniques used to measure the contaminant’s effect on the environment.  Focus on writing a general plan for your investigation including the independent and dependent variables to be studied, general procedures you will follow and the data you will collect.  Include a control group if appropriate.
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