I.
Grade Level / Unit Number:  Grade 8/Unit 7

II:
Unit Title:  Chemical Impact



III.
Unit Length:  2-3 weeks


IV.   
Major Learning Outcomes:  The student will be able to . . . 

a. explain what a chemical is.
b. understand that everything in the environment is made of chemicals.
c. explain how people are exposed to chemicals.
d. describe how chemicals can be naturally occurring or synthetic.
e. describe a chemical’s toxicity.
f. explain the effect a chemical has on human health.
g. identify health conditions that are caused by chemical exposure. 

h. describe the risks and benefits that are associated with chemicals.

i. perform tests that will help determine how a chemical affects an organism.
j. describe ways to reduce or eliminate exposure to harmful chemicals.
V.     Objectives Included: 
	Number
	Competency or Objective
	RBT Tag

	4.08
	Identify evidence that some chemicals may contribute to human health conditions including:
· Cancer

· Autoimmune disease

· Birth defects 

· Heart disease

· Diabetes

· Learning and behavioral disorders

· Kidney disease

· Asthma
	B4.2 (finding coherence)

B2.7 (explaining)

	4.09
	Describe factors that determine the effects a chemical has on a living organism including:
· Exposure

· Potency

· Dose and the resultant concentration of chemical in the organism

· Individual susceptibility

· Possible means to eliminate or reduce effects
	B2.5 (inferring)
B2.7 (explaining)

	4.10      
	Describe risks and benefits of chemicals including:
· Medicines

· Food preservatives

· Crop yield

· Sanitation
	B5.2 (critiquing)
B4.3 (attributing)


VI.
English Language Development Objectives (ELD) Included (see Appendix for 

        
Summary of ELD Standard Course of Study): 
	Proficiency Level
	Listening
	Speaking
	Reading
	Writing

	Novice Low
	
	
	
	

	Novice High
	
	
	
	

	Intermediate Low
	
	
	
	

	Intermediate High
	
	
	
	

	Advanced
	
	
	
	


VII.
Materials / Equipment Needed:

	Part I


	400 mL beakers
100 mL beakers
Food coloring
White paper
Stirring rods or utensil for stirring
Water

MSDS for various chemicals or link to Flinn website for MSDS

6 7-ounce clear plastic cups

1 50-mL graduated cylinder per group
1 10-mL graduated cylinder per group
Plastic pipettes

Chemical substance for testing (colored solution)

Calculator

	Part II
	Internet access


VIII. 
Big Ideas (from Support Documents):

Both naturally occurring and synthetic substances are chemical in nature. People are exposed to chemicals by ingestion, inhalation, or absorption. They can protect themselves from harmful chemicals by reducing or blocking the routes of exposure. The

effect a chemical has on an organism is related to dose and the resultant concentration of the chemical in the organism. Scientists seek to learn about the response of organisms to the dosage. Many substances are used because of the positive benefits to daily life and the healthful effects on the human body. When using chemicals in our everyday lives, whether as medicines, in food products, to improve crop yield or as a part of a sanitation process, we must, as informed citizens, evaluate the trade-offs.

IX.  
Unit Notes:  
Computer access is needed throughout this unit, both for the teacher and the students.  The teacher will need to plan to obtain access prior to the lessons.  The teacher will also have to prep several simple solutions in part 1.  The pictures in the engage part 2 should either be shown on screen using a projector or printed in color for the students’ viewing.
X.
Global Content:   
	NC SCS

Grade 8
	21st Century Skills 
	Activity

	
	Communication Skills
	

	1.01,1.02, 1.08

6.03, 7.01
	Conveying thought or opinions effectively
	Engage Part 1 and Part 2
Explore Part 1 and Part 2
Explain Part 1

	1.05,1.10
	When presenting information, distinguishing between relevant and irrelevant information
	Evaluate Part 1

	1.04
	Explaining a concept to others
	Engage Part 1 and Part 2
Explore Part 1 and Part 2
Explain Part 1

	
	Interviewing others or being interviewed
	Explore Part 1

	
	Computer Knowledge
	

	1.09
	Using word-processing and database programs
	Explain Part 2

	1.07
	Developing visual aides for presentations
	Explore Part 1
Explain Part 2

	1.08
	Using a computer for communication
	

	2.04
	Learning new software programs
	Explain Part 2

	
	Employability Skills
	

	1.02
	Assuming responsibility for own learning
	Explore Part 1 and Part 2
Explain Part 2

	
	Persisting until job is completed
	All Sections

	1.03
	Working independently
	Explain Part 2

	7.05
	Developing career interest/goals
	Explore Part 2

	1.08


	Responding to criticism or questions
	Explore Part 2

	

	Information-Retrieval Skills
	

	1.09

3.06

5.04

5.05

7.05
	Searching for information via the computer
	Evaluate Part 1
Explore Part 2
Explain Part 2

Elaborate Part 2

	1.08

7.05
	Searching for print information
	Evaluate Part 1
Explore Part 2
Explain Part 2

	1.09

2.02, 7.05
	Searching for information using community members
	

	
	Language Skills – Reading
	

	1.03, 1.05
	Following written directions
	Elaborate Part 1

	1.05, 3.08

4.08, 4.09, 4.10, 5.02
	Identifying cause and effect relationships
	Engage Part 1 and Part 2
Explain Part 1 and Part 2
Explore Part 2
Evaluate Part 2

	1.10

6.04
	Summarizing main points after reading
	

	1.07

1.08
	Locating and choosing appropriate reference materials



	Evaluate Part 1
Explain Part 2

Evaluate Part 2

	1.10
	Reading for personal learning
	

	
	Language Skill – Writing
	

	5.02, 7.02
	Using language accurately
	Explain Part 2

Evaluate Part 2

	1.07

1.08

1.10
	Organizing and relating ideas when writing
	Explain Part 2

Evaluate Part 2

	1.10
	Proofing and editing
	Explain Part 2

Evaluate Part 2

	2.04

7.05
	Synthesizing information from several sources
	Explore Part 1
Explain Part 2

	1.10
	Documenting sources
	

	2.03
	Developing an outline
	

	1.05
	Writing to persuade or justify a position
	Explain Part 2

Evaluate Part 2

	1.09
	Creating memos, letters, other forms of correspondence
	Explain Part 2

Evaluate Part 2

	
	Teamwork
	

	1.01

1.05
	Taking initiative
	Explore Part 2

	
	Working on a team
	Explore Part 1 and Part 2

	
	Thinking/Problem-Solving Skills
	

	1.02, 4.05,

4.07, 4.08,

5.02, 7.03
	Identifying key problems or questions
	Engage Part 1 and Part 2
Explore Part 1 and Part 2
Explain Part 2

	1.05, 1.07,

1.10, 2.03,

4.02
	Evaluating results
	Explore Part 1

	1.06, 3.01,

3.05, 5.04,

5.05, 6.02

7.03
	Developing strategies to address problems
	Explore Part 2
Explain Part 2

	1.09
	Developing an action plan or timeline
	Evaluate Part 2
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Chemical Impact
Part 1:  Everyday Exposure - Risks and Benefits
Purpose:  To understand the risks and benefits of chemicals.

GOAL/OBJECTIVES:

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.02, 1.05, 1.06, 1.07, 1.08, 1.09, 1.10

Goal 4 - The learner will conduct investigations and utilize technology and information systems to build an understanding of chemistry.


Objectives  4.09 and 4.10
[image: image4.png]



ENGAGE:

Part 1: “What’s a Chemical?” Activity:

Place students in small groups.  Give each group a piece of chart paper and a marker.  Have the students respond to the following questions by making a concept map.  Use the attached transparency to display the directions and questions.
a. What is a chemical?

b. What are some examples of various chemicals?

c. Where would I find chemicals in nature?  In my home?  In my body?

d. What is a synthetic chemical?

e. When is a chemical toxic?

After the students have been given time to respond to the questions, have each group share their answers with the class.  Discuss the information addressed in the questions.  
Post the concept maps in the classroom to refer to during this unit.
Part 2:  “What’s In a Label?” Activity:  

The students will view a label for a common over-the-counter medicine (Benadryl) and a chemical that is commonly used in chemistry labs (hydrochloric acid).  Allow students to work in small groups to “study” the labels.  Give each group a sheet of chart paper and a marker.  Tell them to create a column for the over-the-counter medicine and the lab chemical.  The students need to answer the following questions about each label on the chart paper.

a. Does the label give the common name of the chemical?

b. Does the label give the technical (chemical) name of the chemical?

c. Does the label give information about inert ingredients?

d. Does the label address storage requirements for the chemical?
e. Does the label give information about exposure amount?

f. Does the label give information about reactions that may occur if overexposure occurs?

g. Does the label give information about organs that may be affected by this chemical?

After the students have had time to investigate the labels and answer the questions in small groups, have a class discussion and allow various groups to share their answers on the questions.  Ask the students compare and contrast the labels.  Lead the students to the understanding that both substances are chemicals.  One of the chemicals is a substance that a person is exposed to through ingestion while the other is a substance that a person is exposed to by handling.
Part 3:  “Risk or Benefit?”  Activity

Ask the students to think about the risks and benefits of chemicals.  Ask each group to go back to their concept map or use another piece of chart paper.  Ask the groups to create an extension or make a table with a column for benefits and a column for risks.  Give the groups 3-5 minutes to come up with as many risks and benefits for the use of chemicals in our everyday lives as they can. Lead the students towards chemicals being used as medications, food preservatives, crop yield enhancers, and sanitizers.  Have each group share their ideas with the class.  Lead a class discussion associating the two chemicals in Part 1 with their risks and benefits (found on the labels) for Part 2.  Steer the conversation towards exposure being the key between what may be seen as a benefit versus what may be seen as a risk.

EXPLORE:  “Who Am I?”  Activity: 

Students will be given a card with the name of a chemical to place on their neighbor’s back.  They are not to allow their neighbor to see the name of the chemical.  The students will then circulate throughout the room asking questions about their chemical that would aid them in guessing the identity of the chemical.  The questions must be posed in a yes/no format.  The person responding can give no other answer other than “yes” or “no.”    Give the students the following questions as guides to the types of questions that should be asked.  The students can add their own questions.
a. Am I natural?

b. Am I synthetic?

c. Am I safe for ingesting?

d. Am I harmful to the body?

e. Was I created or discovered to make life easier?

f. Am I safe for the environment?

Tell the students that they need to record their questions and answers on the travel log.  Then, they are to use their travel logs and the chemical identification table to identify their chemicals.  Finally, ask the students to record the name of their chemical at the bottom of their travel log.
See attached chemical cards and chemical identification table.

EXPLAIN:

Have the students take a stand on the question, “Do all chemicals have the capacity to be toxic?”  After the students have chosen a position, have them think of 2-5 examples of chemicals that support their stand.  Discuss this question and the examples as a class.  Lead the students to understand that all chemicals in the right quantity and circumstances can cause harm.  Discuss with the students the means in which the body is exposed to chemicals (oral ingestion, inhalation, or skin contact). For a greater emphasis on the concept of all chemicals being toxic at some level, read the story about dihydrogen monoxide to the students.  Have the students discuss the multitude of risks associated with this chemical.  After discussing the risks, reveal to the students that dihydrogen monoxide is a false name for water.  Then have the students discuss the risks once again with the knowledge of the chemical that they are talking about.  Ask them if the risks are valid.  Discuss that all chemicals can be dangerous.  Lastly, have the students respond to the following quote by taking a stand in a writing assignment.  The quote reads, “The dose makes the poison.”  Ask the students to take a stand in agreement with the quote or against the quote.  Tell the students to give support for their argument.
ELABORATE:

Part 1:  Students will complete 5 station labs that focus on dose quantity, the importance of a person’s size or weight with respect to dose, the use of MSDS to interpret PELs (permissible exposure level) and TWAs (time-weighted averages) lethal dose calculations, and % concentration of a chemical calculations.  The teacher will need to mix the chemical solution for the % concentration lab.  Mix a moderate amount of food coloring with water to make it dark enough for the activity.  The students will then use samples from this solution to make their own sample solutions.
See student handouts.
Part 2:  After the students have performed the labs/calculation activities, put the students in groups of 3-4.  Give each of the groups a marker and chart paper.  Have them brainstorm possible means to eliminate or reduce the effects of chemicals on an organism.  Tell the students to focus on a few of the chemicals discussed in the “Who am I?” activity and the lab on lethal dose calculations.  Tell them to reference information from the labs and calculation activities.  After the students have brainstormed possible means to eliminate or reduce the effects of the chemicals, have each group share its ideas.  Have a class discussion on the importance of reducing exposure to harmful chemicals and the importance of checking dosing instructions on medications.  
EVALUATE:
Have students work with a partner.  Students should choose a chemical from the list in the handout and research the risks and benefits associated with that chemical.  Have the students create a poster showing the information on the risks and benefits.  After the posters are complete, have students share the information with the whole class.  Have a class discussion based on “Is it worth the risk?” Show the students the importance of weighing the risks versus the benefits. 
After each group has presented its poster, ask the students to take a stand for or against the use of each chemical by weighing the risks and the benefits.  Make a class chart of chemicals the majority of the class would use and would not use based on the risks and benefits.
See student handout. 
ENGAGE, Part 1








Transparency

What’s a Chemical?

1.   Study the following questions.

2.   Discuss the questions as a group.

3.   Create a concept map to answer the questions on 
      large paper.  
a. What is a chemical?

b. What are some examples of various chemicals?

c. Where would I find chemicals in nature?  
d. Where would I find chemicals in my home?  
e. Where would I find chemicals in my body?

g. What is a synthetic chemical?
h.  When is a chemical toxic?

ENGAGE, Part 1








Transparency

What’s in a Label?

1.   Study the labels you are given for Benadryl and       

     hydrochloric acid.

2.   Draw and complete the following chart on large paper.  

3.   Answer the questions about each chemical.

	Question
	Benadryl
	Hydrochloric Acid

	Does the label give the common name of the chemical?
	
	

	Does the label give the technical (chemical) name of the chemical?
	
	

	Does the label give information about inactive ingredients?
	
	

	Does the label address storage requirements for the chemical?
	
	

	Does the label give information about exposure amount?
	
	

	Does the label give information about reactions that may occur if overexposure occurs?
	
	

	Does the label give information about organs that may be affected by this chemical?
	
	


ENGAGE, Part 1
Handout

Label 1:  Benadryl
[image: image1.png]
Label 2:  Hydrochloric Acid

[image: image2.jpg]HYDROCHLORIC ACID

AR grade - 2.5 Lt

CAUTION. Read safety directions before opening or using. Do not swallow.
| UN1789 | DG class: 8 | Packaging group II |

In case of spills, clear area of unprotected personnel. Wear full protective clothing. Contain spilled material. Neutralise with lime
or soda ash, then absorb liquids with vermiculite. Collect and seal in properly labelled containers for disposal.
In case of fire, use CO2, dry chemical or foam extinguishers.

R34 Causes burns.

R37 Irritating to respiratory system

$23 Do not breathe gas/fumes/vapour/spray Classified as
$26 In case of contact with eyes, rinse immediately with hazardous
plenty of water and seek medical advice. according to
S$27 Take off immediately all contaminated clothing. CORROSIVE criteria of
$38 If insufficient ventilation, wear suitable respiratory NOHSC
equipment. -
$62 If swallowed, do not induce vomiting; seek medical 8 .

advice immediately and show this container or label. Poisons
$24/25 Avoid contact with skin and eyes. schedule:$6
$37/39 Wear suitable gloves and eye/face protection

B\Jame of user and/or Lab No.
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Transparency

Risk or Benefit?

1.  In your group, discuss the definition for “risk” and “benefit.”
2.  Discuss the risks and benefits of chemicals in your daily

     life.
3.  Create an extension to your concept map or create a 

     table on another piece of chart paper listing as many

     risks and benefits of chemicals as possible.

4.  If you make a separate table, make one column for 

     risks and one column for benefits.

5.  Think about the Benadryl and hydrochloric acid you

     discussed in Part 2.  How do we determine if a 

     chemical is beneficial or risky to use?
EXPLORE, Part 1


Chemical Cards
	Polyethylene

(Plastic)
	Sodium Hydroxide

(Lye)
	Mercury
	Acetaminophen

(Tylenol)
	Penicillin

	Insulin
	DDT

(pesticide)
	Calcium Oxide

(Lime)
	Asbestos
	Ethanol

(Drinking Alcohol)

	Isopropyl Alcohol

(Rubbing Alcohol)
	Nicotine
	Caffeine
	Arsenic
(Rat Poison)
	Ammonium Nitrate

(used in fertilizer)



	Sucrose
(Table Sugar)
	Sodium Hypochlorite
(Clorox)
	Teflon
	Clostridium Botulinum
(Botox)
	Monosodium
Glutamate

(MSG)

	L-asparaginase
(Chemotherapy Drug)
	Sodium Chloride
(Table Salt)
	Triglycerides
(building blocks of fatty acids)
	Acetylsalicylic Acid
(Aspirin)
	C21H30O2
(Marijuana)

	Galvanized Rubber
(Tires)
	Sodium Fluoride
(active ingredient in toothpaste)
	Saccharin
	Carbon Monoxide
	Aspartame
(Sweet n’ Low)

	Lead
	Chlorofluorocarbons
(CFCs-aerosol propellant)
	Pollen
	Sulfuric Acid
(Battery Acid)
	Sunscreen

	Betacarotene
(Vitamin A)
	Ethylene Glycol
(anti-freeze)
	Hormones
	Hydrochloric Acid
(Stomach Acid)
	Acetic Acid
(Vinegar)


EXPLORE, Part 1




Name ___________________________

Handout





Date ____________________________








Travel Log

	Question


	Response



	Am I natural?


	

	Am I synthetic?
	

	Am I safe for ingesting?
	

	Am I harmful to the body?
	

	Was I created or discovered to make life easier?


	

	Am I safe for the environment?
	

	
	

	
	

	
	

	
	

	Who am I?
	


EXPLORE, Part 1




Name ___________________________

Chemical Identification Chart


Date ____________________________
	Polyethylene

(Plastic)

1. no

2. yes

3. no

4. no

5. yes if ingested
6. somewhat
	Sodium Hydroxide

(Lye)

1. yes

2. no

3. no
4. yes if ingested or at high levels
5. yes and no

6. at low levels
	Mercury

1. yes

2. no

3. no 

4. yes

5. no

6. yes
	Acetaminophen

(Tylenol)

1. no

2. yes

3. yes

4. at high     

       levels

5. yes

6. at high levels
	Penicillin
1. yes

2. no

3. yes

4. only if a person is allergic

5. yes

6. no

	Insulin

1. some types are

2. some types are

3. no

4. not when taken as directed
5. yes

6. no
	DDT

(pesticide)

1. no

2. yes

3. no
4. yes
5. yes

6. yes
	Calcium Oxide

(Lime)

1. yes

2. no

3. no
4. yes
5. no
6. at high levels
	Asbestos

1. no

2. yes

3. no
4. yes
5. yes

6. yes
	Ethanol

(Drinking Alcohol)

1. yes

2. no
3. yes at moderate levels

4. yes at high levels

5. no

6. no

	Isopropyl Alcohol

(Rubbing Alcohol)

1. no
2. yes
3. no

4. not unless ingested

5. yes

6. no
	Nicotine
1.  no
2.  yes
3.  no

4.  yes after prolonged exposure

5.  no

6.  yes
	Caffeine

1.   no
2.   yes
3.   yes

4.   yes at high levels

5.   no

6.   no
	Arsenic

(Rat Poison)

1. yes

2. no

3. no

4. yes

5. no

6. yes
	Ammonium Nitrate

(used in fertilizer)

1. yes
2. no

3. no

4. yes

5. no

6. yes at high levels

	Sucrose

(Table Sugar)

1.  yes

2.  no

3.  yes

4.  no

5.  no

6.  no
	Sodium Hypochlorite (Clorox)

1.  no
2.  yes
3.  no

4.  yes

5.  yes

6.  yes at high levels
	Teflon

1.  no

2.  yes

3.  no

4.  not if exposed  but is if ingested

5.  yes

6.  no
	Clostridium Botulinum  (Botox)

1.  no
2.  yes
3.  no

4.  yes at high levels

5.  yes

6.  no
	Monosodium

Glutamate  (MSG)

1.  no
2.  yes
3.  yes

4.  no

5.  yes

6.  no

	L-asparaginase

(Chemotherapy Drug)

1.  no

2.  yes

3.  no

4.  yes at high levels

5.  yes

6.  no
	Sodium Chloride

(Table Salt)

1.  yes

2.  no

3.  yes

4.  at high levels

5.  no

6.  no
	Triglycerides

(building blocks of fatty acids)

1.  yes

2.  no

3.  no

4.  at high levels

5.  no

6.  no
	Acetylsalicylic Acid

(Aspirin)

1.  yes

2.  no

3.  yes

4.  at high levels

5.  yes

6.  no
	C21H30O2
(Marijuana)

1.  yes

2.  no

3.  no

4.  yes

5.  no

6.  no



	Galvanized Rubber   (Tires)

1. yes

2. no

3. no

4. no

5. yes

6. yes 
	Sodium Fluoride

(in toothpaste)

1.  yes

2.  no

3.  In small  quantities

4.  in large quantities

5.  no

6.  no
	Saccharin

1.  no
2.  yes
3.  yes

4.  yes at high levels

5.  yes

6.  no
	Carbon Monoxide

1.   yes

2.  no

3.  no

4.  yes

5.  no

6.  yes
	Aspartame

(Sweet n’ Low)

1.  no

2.  yes

3.  yes

4.  at high levels

5.  yes

6.  no


EXPLORE, Part 1






Chemical Identification Chart, continued




	Lead

1. yes

2. no

3. no

4. yes

5. no

6. yes
	Chlorofluorocarbons

(CFCs-aerosol propellant)

1. no

2. yes

3. no

4. no

5. yes

6. yes
	Pollen

1. yes

2. no

3. no

4. if allergic

5. no

6. no
	Sulfuric Acid

(Battery Acid)

1.  no

2.  yes

3.  no

4.  yes

5.  yes

6.  yes
	Sunscreen

1. no

2. yes

3. no

4. no

5. yes

6. no

	Betacarotene

(Vitamin A)

1. yes

2. no

3. yes

4. no

5. no

6. no
	Ethylene Glycol

(anti-freeze)

1. no

2. yes

3. no

4. yes if ingested

5. yes

6. yes
	Hormones

1. yes

2. no

3. yes

4. no

5. no

6. no
	Hydrochloric Acid

(Stomach Acid)

1. yes

2. no

3. no

4. yes

5. no

6. yes
	Acetic Acid

(Vinegar)

1. yes

2. no

3. yes

4. no

5. no

6. no


ELABORATE, Part 1



Name: __________________________
Handout





Date:  ___________________________

Station 1:  Does the Dose Matter?

Purpose:  to simulate the movement of chemicals throughout the body and the importance of the dosage of a chemical.

Materials:

3-400 mL beakers

Food coloring
White paper
Stirring rods or utensil for stirring

Water

Procedure:

1. Fill each of the three beakers with 300 mL of water.

2. Place 1 drop of food coloring in the first beaker.  Record your observations in the data section.

3. Place 5 drops of food coloring in the second beaker.  Record your observations in the data section.

4. Place 15 drops of food coloring in the third beaker.  Record your observations in the data section.

5. Stir each beaker to evenly distribute the food coloring.

6. Place the white paper behind each beaker.  Note the color difference between the three beakers.  Record this observation in the data section.
Data:

	Beaker
	Observation

	1
	

	2
	

	3
	


	Comparison in color for the 3 beakers
	
	
	


ELABORATE, Part 1 

Continued

Analysis:
1. What do the different numbers of drops in each beaker represent (in relation to a dose)?

2. How are some chemicals distributed throughout the body as the food coloring did in the water?  Remember the body is 75% water and the beakers of water represent the water in the human body.

3. Does a larger dose become more concentrated in the body?  Justify your answer.
ELABORATE, Part 1



Name ___________________________

Handout





Date ____________________________
Station 2:  Adult or Child—Does the Dose Make a Difference?

Purpose:  to investigate the importance of size or weight of the organism with respect to dose
Materials:
1-400 mL beaker
1-100 mL beaker
Food coloring
White paper
Water
Procedure:

1. Fill a 400 mL beaker with 300 mL of water.  Label this beaker ADULT.

2. Fill a 100 mL beaker with 75 mL of water.  Label this beaker CHILD.

3. Add 5 drops of food coloring to each beaker
4. Place the white paper behind the beakers to make visualization easier.  Record your observations about EACH beaker.  

Data:

	Beaker
	Observation

	ADULT
	

	CHILD
	


Analysis:

1. How did the color in the CHILD beaker compare to the ADULT beaker?  Explain this observation.

2. How does this color difference help to explain that a child would be more effected by the same dose of a drug as an adult?

3. Why are doses related to weight rather than age?

ELABORATE, Part 1



Name ___________________________

Handout





Date ____________________________

Station 3:  What is a Material Safety Data Sheet?

Purpose:  to utilize material safety data sheets to investigate personal exposure limits and threshold limit values.
Materials: Print copies of MSDS for various chemicals or link to Flinn website for MSDS
Procedure:  Answer the questions in the data collection section using the MSDS.
Data Collection:

	Question
	Acetic Acid Solution
	Mercury

	Record the NFPA codes for acetic acid solution for health, flammability, reactivity, exposure, and storage.
	H:______________
F:______________

R:______________

E:______________

S:______________
	H:______________

F:______________

R:______________

E:______________

S:______________

	Which section addresses exposure limits and personal protection?
	
	

	TWA stands for the time-weighted average.  It is the concentration of a contaminant averaged over a workday (usually 8 hours).  It is measured by sampling a worker’s breathing zone for the entire workday.  It is compared to the threshold limit value (TLV) or the personal exposure limit (PEL). If the TWA exceeds the TLV or PEL, the overexposure has occurred.  A STEL, short term exposure limit, is a 15 minute TWA that cannot exceed 3 times the TWA limit.  What is the TWA and STEL for this chemical?
	
	

	What section contains toxicological information?
	
	

	What are the chronic effects?
	
	

	What are the target organs?
	
	

	What is the lethal does for a rat if the solution is ingested?
	
	

	What is the lethal does for a rat if 

Inhaled?
	
	

	What is the lethal does for a rabbit if exposed to the skin?
	
	

	Which means of exposure seems to have the quickest lethal effect on a rat? Can a comparison be made? Justify your answer.
	
	

	How much would a 2.5 kg rabbit need to be exposed to for the solution to be lethal?
	
	


Analysis:

1. How do the TWAs and PELs for the acetic acid solution and the mercury compare?  Explain your reasoning.

2. Why is it important for us to know the TWAs and PELs for chemicals?

3. Should the government regulate exposure to harmful chemicals?  Justify your answer.

4. How can the information given in the toxicology section about animal exposure be relevant to humans?  Explain your answer.

ELABORATE, Part 1




Name:___________________








Date:____________________

Station 4:  How Much Can I Be Exposed To?

Purpose:  to learn to calculate the lethal dose amounts with relation to body mass of the organism.

Materials:

Lethal dose levels for various chemicals

Body mass values for various organisms

        Calculator

	Chemical Name
	Lethal Dose50 levels in Rabbits and Rats 

	Acetaminophen
	ORL-Rat:  2402 mg/kg 

	Mercury
	ORL-Rat:  

	Ethanol
	ORL-Rat:  7060 mg/kg

	Caffeine
	ORL-Rat:  192 mg/kg

	Ammonium nitrate(used in fertilizer)
	ORL-Rat:  2217 mg/kg

	Lead
	ORL-Rat:  790 mg/kg

	Sodium hypochlorite (Clorox)
	ORL-Rat:  >90 mg/kg

	Sodium chloride (table salt)
	ORL-Rat:  3000 mg/kg

	Fluoride
	ORL-Rat:  52 mg/kg

	Sulfuric acid (battery acid)
	ORL-Rat:  2140 mg/kg


Sample Calculation:
Ex:  What quantity of lead would be lethal for an 18.2 kg (40 lb) specimen?



18.2 kg x 790 mg
=  14,378mg




      1 kg

Your Turn:  

Determine the lethal dose for the following organisms:
1. Of sulfuric acid for a specimen with a mass of a 2.3 kg


Dose = ________________

2. Of sodium chloride for a specimen with a mass of 6.8 kg 
Dose = ________________

3. Of ethanol for a specimen with a mass of 50 kg 

Dose = ________________

4. Of sodium fluoride for a specimen with a mass of 18.6 kg 

Dose = _______________

5. Of acetaminophen for a specimen with a mass of 120 kg 
Dose = _______________

6. Of sodium hypochlorite for a specimen with a mass of 27.3 kg 

Dose = _______________

7. Of caffeine for a specimen with a mass of 14.9 kg

Dose = _______________

8. Of ammonium nitrate for a specimen with a mass of 38 kg
Dose = _______________

9. Of mercury for a specimen with a mass of 12.9 kg

Dose = _______________

10. Of lead for a specimen with a mass of 13.9 kg

Dose = _______________
Analysis:
1. For the substances that we commonly use in our everyday lives, what are the lethal dose values compared to the lethal dose values for substances that we know are toxic?
2. Why do the lethal dose amounts change based on the specimen’s mass or weight?

3. How might the lethal dose values be used in determining the toxicity of a substance?

ELABORATE, Part 1





Name:________________










Date:_________________

Station 5:  Calculating the Concentration as a Result of Dose

Purpose:  to calculate the concentration of a chemical based on the dose given.

Materials:

6 7-ounce clear plastic cups



1 50-mL graduated cylinder

Plastic pipettes





1 10-mL graduated cylinder

Chemical substance for testing (colored solution)
Water
Procedure:

1. For cup 1, put 100 mL of water in the cup and 0.00 mL of chemical.                  Label this cup # 1.

2. For cup 2, put 18.75 mL of water and 1.25 mL of chemical.  Label this cup # 2.

3. For cup 3, put 17.50 mL of water and 2.50 mL of chemical.  Label this cup # 3.
4. For cup 4, put 15.00 mL of water and 5.00 mL of chemical.  Label this cup # 4.

5. For cup 5, put 10.00 mL of water and 10.00 mL of chemical.  Label this cup # 5.

6. For cup 6, put 0.00 mL of water and 20.00 mL of chemical.  Label this cup # 6.  

**Make sure to be very accurate in your measurements.  Use the 10 mL graduated cylinder for measuring amounts under 10 mL and the 100 mL graduated cylinder for anything above 10 mL. Use the pipettes to make minor adjustments to the measurements.  Make sure that your final volumes are the same in each cup.
Calculations:
Ex:  

% Concentration of Chemical = Amount of Chemical   x 100






     Total Volume of Liquid

mL of chemical and 45.1 mL of water

% =    4.9 mL  x 100

% Concentration = 9.8%



     50.0 mL
Complete the chart below showing all calculations:

	Beaker
	Amount of Water
	Amount of chemical
	Total Volume
	Calculation for % Concentration
	% Concentration

	# 1
	
	
	
	
	

	# 2
	
	
	
	
	

	# 3
	
	
	
	
	

	# 4
	
	
	
	
	

	# 5
	
	
	
	
	

	# 6
	
	
	
	
	


Analysis:
1. What happens to the concentration of the chemical as the volume of water is increased and the volume of chemical is decreased?
2. What happens to the concentration of the chemical as the volume of the chemical is increased and the volume of water is decreased?

3. If the human body has a somewhat consistent volume (with respect to a single person), how does a larger dose of medication affect the concentration of the chemical in the person’s body?

4. Why are some people more susceptible to the damaging effects of a chemical?
EVALUATE, Part 1




Name ___________________________







Date ​​​​​____________________________

“Is It Worth The Risk?”

Working with a partner, research the risks and benefits of one of the chemicals listed below.  Create a poster that contains this information.  Be sure to include at least 5 benefits and 5 risks.  Give a detailed description of each benefit and risk.  You will also be graded on the neatness and presentation of your poster.
**Use the planning sheet and scoring rubric below to guide you research.
Chemicals that can be researched:  lead, sulfuric acid (battery acid), insulin, Teflon, ethylene glycol (anti-freeze), ethanol, sodium hypochlorite (Clorox), caffeine, acetaminophen, sodium chloride (table salt), ammonium nitrate (found in fertilizer), beta-carotene, nicotine, saccharin, mercury, and penicillin.
Chemical:_______________________________________

	Benefits of the chemical

(8 pts each)
	Risks of the chemical

(8 pts each)

	Benefit 1:

Benefit 2:

Benefit 3:

Benefit 4:

Benefit 5:

 (+1 each) Extras:
	Risk 1:

Risk 2:

Risk 3:

Risk 4:

Risk 5:

(+1 each) Extras:




Final Grade:_____________________/100 = ________________________
EVALUATE, Part 1
Transparency

Class data:  Is it worth the risk?
	CHEMICAL
	YES
	NO

	Lead
	
	

	Sulfuric acid
	
	

	Insulin
	
	

	Teflon
	
	

	Ethylene glycol
	
	

	Ethanol
	
	

	Sodium hypochlorite
	
	

	Caffeine
	
	

	Acetaminophen
	
	

	Sodium chloride
	
	

	Ammonium nitrate
	
	

	Beta-carotene
	
	

	Nicotine
	
	

	Saccharin
	
	

	Mercury
	
	

	Penicillin
	
	


Terms Used in Part 1

Absorption – exposure to a chemical by permeation through the skin

Benefit – an advantage

Chemical – any substance with a defined molecular composition  
Concentration – the amount of a substance in a specific amount of another substance

Crop yield – known as agricultural output; it is not only a measure of the yield of cereal per unit area of land under cultivation, it is also the seed generation of the plant itself
Dose – the amount of a chemical to which one is subjected

Dose-response – the reaction of an organism in response to a particular amount of a stimulus

Enhancer – a gene or gene fragment that activates other genes
Exposure – the actual contact an individual has with a chemical

Exposure time – how long an individual is exposed to a chemical 

Food preservative – a substance added to food products or to organic solutions to prevent decomposition due to chemical change or bacterial action
Ingestion – the taking into the body via the mouth

Inhalation – the breathing in of a substance in the form of gas, vapor, fumes, or dust
Lethal dose – the amount of a drug that would be fatal in the majority of the people
Metabolism – the process by which the body breaks toxic chemicals down into nontoxic byproducts

Neurotoxin – something harmful or destructive to nervous tissue including the brain

Overexposure – exposure to a drug or other substance that is beyond allowable limits 
Over-the-counter – medication that is obtained without a prescription
PEL (permissible exposure level) – regulatory limits on the amounts or concentration of a substance in the air (may include skin designation)
Pesticide – chemicals designed to destroy unwanted pests

Potency – the capacity of a chemical to produce strong physiological effects

Resistant – when a organism does not respond to a chemical or other effect 

Sanitizer – an antimicrobial substance
Susceptibility – the state of being easily affected by a chemical, disease or other factor

Synthetic – prepared or created artificially man-made, not found in nature

Toxic – capable of causing injury or death by chemical means

Toxicologist – a scientist who studies the effects of potentially harmful chemicals on living organisms

Toxin – a poisonous substance capable of causing disease

TWA (time-weighted average) – employee’s average airborne exposure during any 8-hour work shift of a 40-hour week which shall not be exceeded
Chemical Impact
Part 2:  Everyday Exposure and Health Hazards
Purpose:  to investigate the effects chemicals have on humans and their health 
.

GOAL/OBJECTIVES:

Goal 1 –The learner will design and conduct investigations to demonstrate an understanding of scientific inquiry.


Objectives 1.01, 1.05, 1.06, 1.08, 1.09, 1.10

Goal 4 – The learner will conduct investigations and utilize technology and information systems to build an understanding of chemistry.

Objectives 4.08 and 4.10
[image: image5.jpg]



ENGAGE:  
Show the students the pictures of the birth defect associated with exposure to depleted uranium and the two pictures of cancer associated with exposure to chemicals.  Do not tell the students that the pictures are of birth defects and cancer associated with the exposure to chemicals.  Have the students to brainstorm in small groups as they study the pictures.  

What is shown in the picture?

How could chemicals be associated with the issues shown in the pictures?

As a class, discuss their ideas and come to a consensus about the reason for the problems shown in the pictures.  After the discussion, reveal to the students that the picture showing the birth defect is due to exposure to depleted uranium and the other two pictures are forms of cancer caused by exposure to toxic chemicals.
See attached pictures.
EXPLORE:  
Note to teacher:  Research to find a superfund site near your school.  You can use the following website to locate a superfund site near school: http://www.epa.gov/superfund .  
Ask the students if they have heard of a “superfund site.”  Ask, “What do you think it is?”

Then, explain that a superfund is an area designated by the EPA as having a significant amount of contamination due to waste storage/disposal or due to industrial production using toxic chemicals.  
Tell the students that they will become members of a town meeting and hold a mock meeting about the issues associated with the clean-up of the toxic site.  The roles should include but are not limited to a town manager, an EPA agent, a lawyer for the industrial/site owner, angry townspeople, a clean-up specialist, and a lawyer representing the town.  The students should be given time to research the site, the toxic chemicals associated with the site, and their roles.  
See attached handout/rubric for student guidelines.

After the students have completed their research, hold the mock town meeting and allow the students to argue their views about the topic.  After the students have been allowed to voice opinions based on their roles, have a class discussion about the pros and cons of chemical storage and disposal.  Next, ask students to brainstorm ways in which these superfund sites with heavy contamination might affect humans living near the site.  Have the students create a list of possible effects as a class.

EXPLAIN:  
Students will research one of the following diseases/disorders associated with overexposure to toxic and/or nontoxic chemicals.  
cancer
autoimmune disease
birth defects

heart disease
diabetes
learning and behavioral disorders

kidney disease
asthma

The students need to research the chemicals that lead to these diseases/disorders and the potency, dose and exposures associated with the chemicals that cause these diseases/disorders.  Students should then create a poster that describes “5 Things You Should Know About ______________.”  

See student handout for poster guidelines and rubric.
ELABORATE: 
Students will research the number of impaired streams in their areas that are associated with chemical pollution and exposure.  Use the website http://www.epa.gov/epahome/commsearch.htm to go to the “Where You Live” website from the EPA.  Have students research this site for information about toxic release areas, air emission sites, superfund sites, and impaired streams in the area where they live.  Have students complete the attached questionnaire about their area.
After students have completed the handout, discuss the relationship between rates of diseases and disorders in an area compared to the pollution exposure.  

See student handout.

EVALUATE:

Students will become spokesmen for the Center for Disease Control.  They will be responsible for creating a press release on a toxic chemical.  The press release must include the reason for the CDC’s concern about exposure to the chemical, the properties of the chemical, the toxic dose levels and means of entry into the body of the chemical, the diseases or disorders associated with exposure to the chemical, and the ways to reduce or eliminate exposure to the chemical.  The students can read their press releases as a news person if they would like.  A rubric is provided for the press release activity.  Students should have to present the press release in both written and oral formats.

See student handout.
ENGAGE, Part 2





Transparency

What is shown in each picture?
How could chemicals be associated 

with the problems shown in the pictures?
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EXPLORE, Part 2




Name ___________________________

Handout





Date ____________________________

Town Meeting Background Information 
Use the following website to search for information to answer the following questions.  This information will aid you in your role as a member of the town council meeting.
Website:  http://www.epa.gov/superfund
1. What is a superfund?
2. Who funds the superfund clean-up program?

3. Describe the long-term clean-up process for a superfund.

4. What regional office of the EPA governs NC superfunds?

5. Use the search to find the specific superfund site given by your teacher and answer the following questions about that site.

a. Where is the site located?

b. When was the site first listed with superfund status?

c. What does the site manufacturer or use to get it on the superfund site?

d. What specific toxic chemical has been improperly disposed of to gain superfund status?

e. How much of the chemical(s) was improperly dumped?

f. What was contaminated from the site (groundwater, soil, food, etc)?

g. Are there any people within a short distance that would be affected by the improper disposal of the toxic chemicals?  How would these people be affected?

h. What is the most current status of the superfund?

i. How is the company/responsible party cleaning up the waste?

j. Whom would I contact for further information about this site?

Investigate the role that you have been assigned using the internet.  Be sure to approach the investigation from the standpoint that your person would take.  For example, a lawyer for the company would choose to emphasize all of the good things that the company does for the community and would downplay the effects of the improper disposal of the chemicals.  
You MUST answer the following questions from the standpoint of your role.

1. Are you for or against the company’s being accused?

2. If you are for the company, how does the company contribute to the community?  If you are against the company, what harm does the company cause the community?

3. From your standpoint, address your concerns about the pollution the site holds.

4. What questions would you have for your opponents?

EXPLORE, Part 2




Name ___________________________

Handout





Date ____________________________

Rubric for Town Meeting

For the town meeting, you must address the 4 questions listed on the handout in order to receive credit for the oral portion of this project.
	Question
	Score of 5
	Score of 3
	Score of 1
	Score of 0

	1
	Portrays the role assigned above and beyond requirements
	Adequately portrays the role assigned
	Somewhat portrays the role assigned
	Does not portray the role assigned

	2
	Answers with 4-5 supporting details
	Answers with 2-3 supporting details
	Answers with 1 supporting detail
	Answers with no supporting details

	3
	Answers with 4-5 supporting details
	Answers with 2-3 supporting details
	Answers with 1 supporting detail
	Answers with no supporting details

	4
	Asks 4-5 questions to the opponent
	Asks 2-3 questions to the opponent
	Asks 1 question to the opponent
	Asks no questions of the opponent


 _____________________ / 70   for written research questions (5 pts each)
           _____________________ / 20   for oral research/presentation questions

_____________________ / 10  for dressing as your character or for creative 

                                                              portrayal of your character
__________ / 100 Final Grade

EXPLORE, Part 2




Name ___________________________

Handout





Date ____________________________

Debrief after Town Meeting

1. Based on the viewpoints and information presented at the town meeting, should the company have to clean up the site?  Justify.
2. What are some ways that heavy contamination from superfund sites affect humans living near the site?  List as many as you can.
3. What are some of the pros and cons of chemical storage and disposal? 
EXPLAIN, Part 2




Name ___________________________
Handout





Date ____________________________
Disease / Disorder Awareness Poster Rubric 
Name of Disease or Disorder: ____________________________________________

	
	3
	2
	1
	0

	Description of 
the disease or disorder
	Describes disease/disorder with 3-5 details
	Describes disease/disorder with 1-2 details
	Describes disease/disorder but has no supporting details
	Does not include

	Chemical exposure associated with the disease
or disorder


	Discusses exposure with 3-5 details
	Discusses exposure with 1-2 details
	Discusses exposure with no supporting details
	Does not include

	Potency and dose of the chemical
	Discusses  potency and dose of the chemical with 3-5 details
	Discusses potency and does with 1-2 details
	Discusses potency and dose with no supporting details
	Does not include

	Treatment for the disease or disorder
	Discusses treatment for the disease/disorder with 3-5 details
	Discusses treatment for the disease/disorder with 1-2 details
	Discusses treatment for the disease/disorder with no supporting details
	Does not include

	Reduction or elimination of exposure to the chemical
	Discusses ways to reduce or eliminate exposure with 3-5 details
	Discusses ways to reduce or eliminate exposure with 1-2 details
	Discusses ways to eliminate exposure with no supporting details
	Does not include

	Aesthetics of the poster
	Poster is neat, creative, and includes graphics
	Poster is neat and creative with no graphics
	Poster is neat but not very creative
	Neither neat nor creative


Total _____________/18 = _____________%
Comments:__________________________________________________________________________________________________________________________________

ELABORATE, Part 2




Name:_____________________

Handout






Date:______________________

Chemical Impact:  Up Close and Personal

Use the website below to answer the questions.

http://www.epa.gov/epahome/commsearch.htm
Directions for use of the website:  Enter your 5-digit ZIP code and click “Enviromapper.”  This will create an environmental map of your area.  Use your map to answer the following questions.

1. Are there any superfund sites located in your area?  If so, how many?
2. Are there any waste discharge sites in your area?  If so, how many?

3. Are there any toxic release sites in your area?  If so, how many?

4. Are there any air emission sites in your area?  If so, how many?

5. Are there any water discharge sites in your area?  If so how many?

6. Are there any multipurpose sites in your area?  If so, how many?

Next, make the map show schools, churches, and hospitals on the map by clicking in the boxes on the right hand side.  You must then choose redraw map.  You should now see schools, churches, and hospitals on the map with the previous information.  
7. Are there any superfund sites, waste discharges, toxic releases, or air emissions near a school?  If so which ones?

8. Are there any superfund sites, waste discharges, toxic releases, or air emissions near churches?  If so, which ones?

9. Are there any superfund sites, waste discharges, toxic releases, or air emissions near hospitals?  If so, which ones?  

10. Find the impaired streams on your map.  What types of facilities are located along those rivers?  

11. How might these sites contribute to the impaired state of the stream?

12. Look at the sites near schools, churches (often the sites of daycares), and hospitals.  How might these sites affect the people at the schools, churches, and hospitals?

EVALUATE, Part 2





Name:_____________________
Handout






Date:______________________

Press Release Rubric
	
	3
	2
	1
	0

	CDC’s concern for exposure to the chemical
	Discussion with 3-5 supporting details
	Discussion with 1-2 supporting details
	Discussion with no supporting details
	No discussion 

	Chemical properties including toxic dose levels 
	Discussion with 3-5 supporting details
	Discussion with 1-2 supporting details
	Discussion with no supporting details
	No discussion 

	Means of entry into the body 
	Discussion with 3-5 supporting details
	Discussion with 1-2 supporting details
	Discussion with no supporting details
	No discussion 

	Diseases and disorders associated with exposure to the chemical
	Discussion with 3-5 supporting details
	Discussion with 1-2 supporting details
	Discussion with no supporting details
	No discussion 

	Means of reducing or eliminating exposure
	Discussion with 3-5 supporting details
	Discussion with 1-2 supporting details
	Discussion with no supporting details
	No discussion 

	Oral presentation component
	Presentation includes information and student speaks fluently with no errors in grammar or speech
	Presentation includes information and student speaks fluently with few errors in grammar and speech
	Presentation includes information but student does not speak fluently or has many errors in grammar and speech
	No oral presentation given


Total _______________/18 = _______________%

Comments:__________________________________________________________________________________________________________________________________
Terms Used in Part 2

Air emission – gases and particles which are put into the air or emitted by various sources

Birth defect – an abnormality that occurs during birth;  can be caused from the use of alcohol or drugs during pregnancy or from exposure to herbicides, insecticides and industrial chemicals.
Carcinogenic – a cancer-causing substance or agent

Impaired stream – bodies of water that do not meet water quality standards
Superfund site – an area designated by the EPA as having a significant amount of contamination due to waste storage/disposal or due to industrial production using toxic chemicals
Unit 7:  Chemical Impact



Name __________________________








Date ___________________________

Multiple-Choice Questions
1) What are the 3 ways you can be exposed to chemicals?

a. ingestion, inhalation, and absorption

b. ingestion, injection, and inhalation

c. ingestion, sensation, and absorption

d. ingestion, absorption, and visualization
2) Which of the following is the best definition for the term chemical?

a. a substance that is added to a compound   

b. any substance that has come into contact with radioactivity

c. any substance that has a defined molecular composition

d. a substance that is composed of atoms

3) How can labels inform citizens of possible effects of exposure to harmful chemicals?

a. the label shows warnings

b. the label shows exact uses 

c. the label shows directions

d. the label shows active ingredients

4) How does a food preservative work?
a. A food preservative prevents a food from getting stale.
b. A food preservative prevents the growth of harmful organisms.
c. A food preservative slows down the chemical reactions in the food.
d. A food preservative works in all the ways listed above.
5) Which of the following describes a chemical’s capacity to produce the desired effect?

a. dosage

b. potency

c. exposure

d. susceptibility

6) How does chemical exposure affect an individual?

a.  All individuals are affected by chemical exposure in the same manner.
b.  Individuals are affected by chemical exposure in different ways.
c.  An individual’s age, gender, and lifestyle can influences their response to 

     chemical exposure.
d.  Both b and c
7) Which of the following can be caused by exposure to chemicals?

a. birth defects

b. cancer

c. heart disease
d. all of the above

8) What would be the best way you can reduce or eliminate the effects of chemical exposure? 
a.  Keep harsh chemicals on a high shelf above your head.
b.  Use only toxic chemicals that are clearly labeled.  
c.  Replace toxic chemicals in your home with something less harmful. 
d.  Mix toxic chemicals with water before using them.
9)  Which of the following shows chemicals used in a beneficial way?

a. as medicines
b. as insecticides

c. as food preservatives
d. all of the above

10)  Which statement is true of pesticides?
a. Pesticides are used to increase crop yield because they increase plant growth.
b. Pesticides are safe if they are handled properly to avoid harm to people.

c. Pesticides are safe since the government has allowed farmers to use them. 
d. Pesticides are used to increase the pests that live in the soil around the plants.
11)  Which factor is most likely to affect a person’s susceptibility in regards to a chemical substance?

a. the person’s genetic make-up

b. the person’s past history

c. where the person lives

d. what the person eats

Use the following table of various synthetic chemicals to answer question 12:
	Name
	Properties
	Typical Uses

	Nylon
	Strong thread, stretchable
	Ropes, hosiery, fabric

	Scotch guard
	Protective covering, clear
	Upholstery covering

	Poly urethane
	Protective covering, clear
	Wood product covering

	Teflon
	Little friction, clear/dark
	Dishes, pots and pans covering, medical covering

	Poly vinyl chloride
	Flexible, strong
	Yard hoses, tool handles


12)  Study the chemicals.  Which of the following statements is most reasonable?

a. Synthetic chemicals are not beneficial to humans.

b. Synthetic chemicals are beneficial to humans.

c. Synthetic chemicals share the same properties.

d. Synthetic chemicals share the same uses.
13)  Which of the following determines why some people are affected by particular chemicals more than other people?  
a. dosage
b. potency

c. exposure

d. susceptibility

14)   Being exposed to chemical pollutants in the air would be more dangerous if a 
       person suffers from _________________ .

a. asthma

b. cancer

c. diabetes

d. food allergies

15)   The dose-response relationship refers to

a. the amount of one chemical in a larger amount of another chemical.

b. the amount of a chemical that is taken into the body.
c. the body’s response to different amounts of a chemical.
d. the body’s response to the same amount of a chemical taken at different times.

Multiple Choice Answers:

1.  a

2.  c

3.  a
4.  d
5.  b
6.  d
7,  d
8.  c
9.  d  

10.  b
11.  a
12.  b
13.  d
14.  a
15.  c
Language (ELD) Objective:


- Discuss content area-related questions with a partner.


- Write directions for locating an object using a sentence-formation guide.


- In groups, read and gather specified information from written text. 
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