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CHEMISTRRROGRAM OVERVIEW

COUNSELOR: tha

C/O: Overland Trails Council
PO Box 1361
Grand Island, NE 6880361

LOCATION: Saint Francis Medical Center
2620 West Faidley Av
Grand Island, NE 68803

TRANSPORTATION: Transportation is provided
ADDITIONAL COSTSNone
CLASS SIZE: 10

BRING TO CLASS: Chemistry nerit badgepamphlet
Chemistrymerit badgeworkbook,part one & part two.
SigneddApplication for Merit Badge found at the end of the merit badge
workbook. (This will be your only record of work completed on this merit
badge)L ¥ @2 dzNJ / 2dzy OAf NI dzA NBtdring dasSwite T F A OA |
you to class.

PREREQUISITES: Complete Part One of the workbook before class (requiremént3, & 4.
Complete information oApplication for Merit Badgeincluding
Scoutmasters signature.

CURRICULUM: Requirementd, 5,6, & 7will be completed during class (part two of the
workbook). Preequisiteswill also be reviewed during class.



CHEMISTRY

Boy Scouts Requirements 20

PREREQUISITE REQUIREMENTS ARE PRIRDED IWNDERLINED RED ITA& ICS
MUST BEOMPLETED BEFORE CLASS.

1. DoEACH othe following:

a) Describe three examples of safety equipment used in a chemistry laboratory and the
reason each one is used.

b) Describe what a material safety data sheet (MSDS) is and tell why it is used.

c) Obtain an MSDS fdaoth a paint and an insecticide. Compare and discuss the toxicity,
disposal, and safbandling sections for these two common household products.

d) Discuss the safe storage of chemicals. How does the safe storage of chemicals apply to
your home, your schdpyour community, and the environment?

2. Do EACH of the following:

a) Predict what would happen if you placed an iron nail in a copper sulfate solution.
Then, put an iron nail in a copper sulfate solution. Describe your observations and
make a conclusioased on your observations. Compare your prediction and original
conclusion with what actually happened. Write the formula for the reaction that you
described.

b) Describe how you would separate sand from water, table salt from water, oil from
water, and gasoline from motor oil. Name the practical processes that require these
kinds of separations.

c) Describe the difference between a chemical reaction and a physical change.

3. Construct a Cartesian diver. Describe its function in terms of how gases in gendralbe
under different pressures and different temperatures. Describe how the behavior of gases
affects a backpacker at high altitudes and a scuba diver underwater.

4. Do EACH of the following:

a) Cut around onion into small chunks. Separate the onion chunkstiree equal
portions. Leave the first portion raw Cook the second portion of onion chunks until
the pieces are translucent. Cook the third portion until the onions are caramelized, or
brown, in color. Taste each type of onion. Describe the tagteaw onion versus
partially cooked onion versus caramelized onion. Explain what happens to molecules
in the onion during the cooking process.

b) Describe the chemical similarities and differences between toothpaste and an abrasive
household cleanser. Exptahow the end use or purpose of a product affects its
chemical formulation.

c) In aclear container, mix a halfup of water with a tablespoon of oil. Explain why the
oil and water do not mix. Find a substance that will help the two combine, and add it
to the mixture. Describe what happened, and explain how that substance worked to
combine the oil and water.




5. List the four classical divisions of chemistry. Briefly describe each one, and tell how it applies to
your everyday life.
6. Do EACH of the following:

a) Name two government agencies that are responsible for tracking the use of chemicals
for commercial or industrial use. Pick one agency and briefly describe its responsibilities
to the public and the environment.

b) Define pollution. Explain the chemical effe of ozone, global warming, and acid rain.

Pick a current environmental problem as an example. Briefly describe what people are
doing to resolve this hazard and to increase understanding of the problem.

¢) Using reasons from chemistry, describe the effacthe environment of ONE of the
following:

1) The production of aluminum cans or plastic milk cartons
2) Sulfur from burning coal

3) Used motor oil

4) Newspaper

d) Briefly describe the purpose of phosphates in fertilizer and in laundry detergent. Explain
how the use bphosphates in fertilizers affects the environment. Also, explain why
phosphates have been removed from laundry detergents.

7. Do ONE of the following activities:

a) Visit a laboratory and talk to a practicing chemist. Ask what the chemist does and what
training and education are needed to work as a chemist.

b) Using resources found at the library and in periodicals, books, and the Internet (with
@2dzNJ LI NBydQa LISNX¥YAaaAA2Y 0T fSIENY |o2dzi (62
chemical engineers, chemical tegbians, or industrial chemists. For each of the four
jobs, find out the education and training requirements.

¢) Visit an industrial plant that makes chemical products or uses chemical processes and
describe the processes used. What, if any, pollutantpesduced and how are they
handled?

d) Visit a county farm agency or similar governmental agency and learn how chemistry is
used to meet the needs of agriculture in your county.



CHEMISTRWORKBOOK
PART ONE, PHREQUSITIES

Name
Unit # District
Council

Part One of the workbook must be completed before class.
Bring the entire workbook (part one and part two) with you to class.
Also bringthed ! LJLJ A OF (A 2V skgeNbyydumsBoiitmaster Rriglédéed at tead of the workbook).

A 2. Do EACH of the following:
A a) Predict what would happen if you placed an iron nail in a copper sulfate solution. Ti
put an iron nail in a copper sulfate solution. Describe your observations and make a
conclusion based on yoobservations. Compare your prediction and original conclusiot

with what actually happened. Write the formula for the reaction that you described.

Prediction:

Observation and conclusion:

Compare prediction with what actually happened:

Formula;




CHEMISTRY WORKBOOK, PART ONE, p.2

Name

2. continued
A b) Describe how you would separate sand from water, table salt from water, oil from w
andgasoline from motor oil. Name the practical processes that require these kinds of
separations.

Sand from water:

Table salt from water:

Oil from water:

Gasoline from oil:

Name the practical processes that require these kinds of separations:

A c¢) Describe the difference between a chemical reaction and a physical change.

Difference between chemical reaction and physical change:




CHEMISTRWORKBOOK, PART ONB, p.

Name

A 3. Construct a Cartesian diver. Describe its function in terms of how gases in general beh
under different pressures and different temperatures. Describe how the behavior of gases
affects a backpacker &igh altitudes and a scuba diver underwater.

Cartesian diver function:

Backpacker at high altitudes:

Scuba diver underwater:

A 4. Do EACH of the following:

A a) Cut a round onion into small chunks. Separate the octomks into three equal
portions. Leave the first portion raw. Cook the second portion of onion chunks until th
pieces are translucent. Cook the third portion until the onions are caramelized, or broy
color. Taste each type of onion. Describe taste of raw onion versus partially cooked
onion versus caramelized onion. Explain what happens to molecules in the onion duri
cooking process.

Raw onion taste: Translucent onion taste: lizE&haron taste:

Explain what happens toafecules during cooking process:




CHEMISTRY WORKBOOK, PART ONE, p.

Name

4. continued
A b) Describe the chemical similarities and differences between toothpaste aaldrasive
household cleanser. Explain how the end use or purpose of a product affects its chen
formulation.

Toothpaste and Abrasive Household Cleanser
Similarities Differences

Explain how the end use or purpose of a product affects its chemical formulation:

A ¢) In a clear container, mix a halip of water with a tablespoon of oil. Explain why the o
and water do not mix. Find a substance that will help the ¢@mbine, and add it to the
mixture. Describe what happened, and explain how that substance worked to combing
oil and water.

Why oil and water do not mix:

Substance that helps oil and water combine:

Describe what happened

Explain how the substance worked:




CHEMISTRWORKBOOK
PART TWO, CLASS CURRICULUM

Name
Unit # District
Councill

Part Two of the workbook will be completed during class.

A 1. Do EACH of the following:
A a)Describe three examples of safety equipment used in a chemistry laboratory and the
reason each one is used.

Safety equipment: Reason for use:

1.

A b) Describe whaa material safety data sheet (MSDS) is and tell why it is used.

Describe what a material safety data sheet is:

Why is it used:




CHEMISTRY WORKBOOK, PART TWO, p.2

Name

1. continued

A ¢) Obtain an MSDiBr both a paint and an insecticide. Compare and discuss the toxicity,
disposal, and safbandling sections for these two common household products.

Compare and Discuss:

Paint

Insecticide

Toxicity

Disposal

Safehandling

A d) Discuss the safe storage of chemicals. How does the safe storage of chemicals apply t
home, your school, your community, and the environment?

Safe storage of chemicals:

How it applies tdhome:

How it applies to school:

How it applies to community:

How it applies to environment:




CHEMISTRY WORKBOOK, PART TWO, p.

Name

A b, List the four classical divisions of chemistry. Briefly desedbk one, and tell how it applies
to your everyday life.

Classical Divisions of Chemistry

1. Division of chemistry:

Briefly describe:

Applies to everyday life:

2. Division of chemistry:

Briefly describe:

Applies to everyday life:

3. Division othemistry:

Briefly describe:

Applies to everyday life:

4. Division of chemistry:

Briefly describe:

Applies to everyday life:

A 6. Do EACH of the following:
A a) Name two government agencies that are responsible for tracking the use of chefimici
commercial or industrial use. Pick one agency and briefly describe its responsibilities |

public and the environment.

Government agencies:

1.

2.

Pick one and briefly describe responsibilities to the public and the environment:




CHEMISTRY WORKBOOK, PART TWO, p.

Name

6. continued

A b) Define pollution. Explain the chemical effects of ozone, global warming, and acid ra
Pick a current environmental problem as an example. Briefly describepgbate are
doing to resolve this hazard and to increase understanding of the problem.

Define pollution:

Explain chemical effects:

Ozone

Global warming

Acid rain

Current environmental problem:

What people are doing:




CHEMISTRY WORKBOOK, PART TWO, p.

Name
6. continued
A c¢) Using reasons from chemistry, describe the effect on the environment of ONE of the
following:

(1) The production of aluminum cans or plastic milk cartons
(2) Sulfur from burning coal

(3) Used motor ail

(4) Newspaper

Aluminum cans or plastic milk cartons:

Sulfur from burning coal:

Used motor oil:

Newspaper:

A d) Briefly describe the purpose of phosphates in fertilizer and in laundry detergent. EXx
how the use of phosphates in fertilizers affects the environment. Also, explain why
phosphates have been removed from laundry detergents.

Describe the purpose phosphatesn:
Fertilizer

Laundry
detergent

How the use of phosphates in fertilizers affects the environment:

Why phosphates have been removed frormthy detergents:




CHEMISTRWORKBOOK, PART TW®, p.

Name

A 7. Do ONE of the following activities:
A a) Visit a laboratory and talk to a practicing chemist. Ask what the chemist does and W
training and education are needed to work as a chemist.

Laboratory visited:

Talk with the chemist:

Training and education needed:




CHEMISTRY WORKBOOK, PART TWO, p.

Name

7. continued

A b) Using resources found at the library and in periodicals, books, arldtdraet (with your
LI NBy i Qad LISNX¥YA&aaAA2Yy0Z
engineers, chemical technicians, or industrial chemists. For each of the four jobs, find

the education and training requirements.

t SINY lo2dzi (62

Two kinds of work done by chemists:

1.

2.

Two kinds of work done by chemical engineers:

1.

2.

Two kinds of work done by chemical technicians:

1.

2.

Two kinds of work done by industrial chemists:

1.

2.
For each of the four jobs:
Chemists Education:
Training:
Chemical Education:
Engineers Training:
Chemical Education:
Technicians | Training:
Industrial Education:
Chemists Training:




CHEMISTRY WORKBOOK, PARD, p8

Name

7. continued
A ¢) Visit an industrial plant that makes chemical products or uses chemical processes a
describe the processes used. What, if any, pollutants are produced and how are they
handled?

Visit industrial plant that makes chemical products or uses cheprioegésses

Describe the processes used:

What, if any. Pollutants are produced and how are they handled:

A d) Visit a county farm agency or simigggvernmental agency and learn how chemistry is
used to meet the needs of agriculture in your county.

Visit a county farm agency or similar governmental agency:

How is chemistry used to meet the needs of agriculture:




ORGANIZATIONS and WEB SITES

American Chemical Society

Occupational Safety and Health Administration U.S. Department of Labor
The Science Page

U.S. Department of Agriculture

U.S. Environmental Protection Agency

U.S. Food and Drug Administration

WebElementsm Periodic Table

Periodic table with models


http://pubs.acs.org/service/serv.html#educ
http://www.osha.gov/
http://sciencepage.org/
http://www.usda.gov/
http://www.epa.gov/
http://www.fda.gov/
http://www.webelements.com/
http://pittsford.monroe.edu/pittsfordmiddle/rountree/periodic.htm

CHEMISTR¥WORKBOOK
Notes




APPLICATION FOR MERIT BADGE MERIT BADGE UNIVERISTY

Name: Merit Badge: Chemistry

Address:; Counselor:

City: Address: Overland Trails Council

State: PO Box 1361

Is a registered Boy Scout, Hyny hQCtlFyyl3ly
Varsity Scout, Grand IslandNE 68802361
Venturer,

of No. Phone: 3083823717

Troop, team, crew, ship
District: email: mbuotc@yahoo.com
Council:

and is qualified to begin working for this mertiadge and has completed the following prequisite requirements:
SECTION A PREREQUISITE REQUIREMENTS

Requirement Date of Counselor Requirement Date of Counselor
No. and letter Approval Initial No. and letter Approval Initial

2

3

4

The applicant has personally appeared before me and demonstrated to my satisfaction that he has metall pre
requisites requirements for the above stated merit badge and is ready to attend his assigned MBU class.

Signature of Unit Leader Date
SECTIOB APPLICANTS RECORD
Requirement Date of Counselor Requirement Date of Counselor
No. and letter Approval Initial No. and letter Approval Initial
1
5
6
7

The applicant has personally appeared before me and demonstrated to my satisfaction that he has completed all
requirements inNSECTION &ove for the

Merit Badge:Chemistry
Name of Counselor:

Signature of Counselor Date




SCOUTNSTRUCTIONS
A Complete your name, address, city, unit type & number, district, & council on the
Application for Merit Badge
Your unit leader must sign th&pplication for Merit Badgkefore attending class.
All other information is already printed on théue card; please make sure all
information is correct.
A The merit badge counselor is registered & approved for this merit badge and is on the
a.! [/ 2dzyaSt2Nna [Aadod
Read the merit badge pamphlet.
Attend the merit badge class.
Always meet with your counselatong with a buddy (a Scout, friend, or parent)
Have your merit badge worksheet with you when you attend class.
If the merit badge prerequisites are not completed before class, you will not be able
to complete the merit badge during this weekend event, yovill have to follow up
GAUK @2dz2NJ ! yAGQa ! RAIFIYyOSYSyild [/ KFEANI gKSy @2
A PLEASE BE AWARE THAT SOME COUNSELORS WILL NOT ALLOW YOU TO ATTEND
THEIR CLASS WITHOUT-RRRUISITES COMPLETEDASS CURRICULUM IS
DEPENDENT ON PREQUISITE WORK BEING COVHRE

> > > P

COUNSELOR INSTRUCTIONS
A Never meet alone with a Scout.
A Verify all information & merit badge name épplication for Merit Badges correct.
A Sign your name on the line atthe bottom@f{ 9/ ¢ LH t [ L/ ' b¢{ w9/ hwbE




