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Global Warming: Causes









	Student’s Name: _________

	Assignment: __________

	Level: ________















	 

	Level 1

	Level 2

	Level 3

	Level 4

	 



	Comprehension of Atmospheric Science and the Causes of Global Warming.

	Demonstrates a limited understanding of concepts. Requires teacher intervention.

	Demonstrates a basic understanding of the concepts covered

	Demonstrates a good understanding of the concepts.

	Demonstrates a thorough understanding of the concepts covered.

	 



	Response to the Text

	Expresses responses to the text with limited effectiveness, inconsistently supported by proof from the text

	Expresses responses to the text with some effectiveness, supported with some proof from the text

	Expresses responses to the text with appropriate skills, supported with appropriate proof from the text.

	Expresses thorough and complete responses to the text, supported by concise and effective proof from the text.

	 



	Analysis and Application of Key Science Concepts (i.e., evaluates a situation, relates and applies concepts to own context, conducts research and collects appropriate information)

	Interprets and applies various concepts in the text with few, unrelated details and incorrect analysis

	Interprets and applies various concepts in the text with some detail, but with some inconsistent analysis

	Interprets and applies various concepts in the text with appropriate detail and analysis.

	Effectively interprets and applies various concepts in the text with consistent, clear, and effective detail and analysis.

	 












	STRENGTHS:
	WEAKNESSES:
	NEXT STEPS:
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Teacher Guide

Our resource has been created for ease of use by both TEACHERS and STUDENTS alike.
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Introduction

Provide your students an insight into the science of the atmosphere and the effects of humanities actions on the Earth system. Global warming is an important topic for students to understand scientifically. It has become a frequent topic in the news and civic discussions. Students need to acquire a scientific understanding of the role of human activities with regards to changes in the atmosphere in order to make informed decisions about products and lifestyle choices that affect the Earth system. A scientific perspective on climate change will also help students separate fact from fiction in popular accounts of global warming.

How Is Our Resource Organized?

STUDENT HANDOUTS

Reading passages and activities (in the form of reproducible worksheets) make up the majority of our resource. The reading passages present important grade-appropriate information and concepts related to the topic. Included in each passage are one or more embedded questions that ensure students are actually reading and understanding the content.

For each reading passage there are BEFORE YOU READ activities and AFTER YOU READ activities. As with the reading passages, the related activities are written using a remedial level of language.

•   The BEFORE YOU READ activities prepare students for reading by setting a purpose for reading. They stimulate background knowledge and experience, and guide students to make connections between what they know and what they will learn. Important concepts and vocabulary from the reading passage are also presented.

•   The AFTER YOU READ activities check students’ comprehension of the concepts presented in the reading passage and extend their learning. Students are asked to give thoughtful consideration of the reading passage through creative and evaluative short-answer questions, research, and extension activities.

Writing Tasks are included to further develop students’ thinking skills and understanding of the concepts. The Assessment Rubric (page 4) is a useful tool for evaluating students’ responses to many of the activities in our resource. The Comprehension Quiz (page 48) can be used for either a follow-up review or assessment at the completion of the unit.

PICTURE CUES

Our resource contains three main types of pages, each with a different purpose and use. A Picture Cue at the top of each page shows, at a glance, what the page is for.
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	Teacher Guide
•   Information and tools for the teacher



	[image: Images]
	 
	Student Handouts
•   Reproducible worksheets and activities
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	Easy Marking™ Answer Key
•   Answers for student activities








EASY MARKING™ ANSWER KEY

Marking students’ worksheets is fast and easy with this Answer Key. Answers are listed in columns – just line up the column with its corresponding worksheet, as shown, and see how every question matches up with its answer!
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Bloom’s Taxonomy

Our resource is an effective tool for any SOCIAL STUDIES PROGRAM.







	Bloom’s Taxonomy* for Reading Comprehension

The activities in our resource engage and build the full range of thinking skills that are essential for students’ reading comprehension and understanding of important social studies concepts. Based on the six levels of thinking in Bloom’s Taxonomy, and using language at a remedial level, information and questions are given that challenge students to not only recall what they have read, but move beyond this to understand the text and concepts through higher-order thinking. By using higher-order skills of application, analysis, synthesis and evaluation, students become active readers, drawing more meaning from the text, attaining a greater understanding of concepts, and applying and extending their learning in more sophisticated ways.

Our resource, therefore, is an effective tool for any Social Studies program. Whether it is used in whole or in part, or adapted to meet individual student needs, our resource provides teachers with essential information and questions to ask, inspiring students’ interest, creativity, and promoting meaningful learning.
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BLOOM’S TAXONOMY:
6 LEVELS OF THINKING

*Bloom’s Taxonomy is a widely used tool by educators for classifying learning objectives, and is based on the work of Benjamin Bloom.





Vocabulary








	albedo effect

	gas

	positive feedback




	atmosphere

	greenhouse gases

	radiation




	carbon cycle

	methane

	residence time




	carbon dioxide

	microbes

	respiration




	chlorofluorocarbons (CFCs)

	negative feedback

	stratosphere




	decay

	nitrous oxide

	synthetic




	evaporate

	ozone

	troposphere




	fertilizer

	ozone layer

	water cycle




	fossil fuels

	photosynthesis

	water vapor
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Earth’s Atmosphere







	1.
	Complete each sentence with a word from the list. Use a dictionary to help you.












	   atmosphere
	matter
	surrounds
	particle



	   reflects
	range
	concentration
	gaseous










	a)
	A surface that ____________ light and bends the light back.



	b)
	A ____________ of a material is the smallest unit that has the characteristics of that material.



	c)
	A material that is taking the form of a gas is called _____________.



	d)
	The ________________ is the thin layer of gas that surrounds Earth.



	e)
	_________________ describes the amount of material in a given space.



	f)
	______________ is any material that has mass and takes up space.



	g)
	The set of values between two limits is a ______________.



	h)
	Something that ______________ an object goes all the way around the object’s surface.










	2.
	Briefly explain the difference between a solid, a liquid, and a gas.
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Earth’s Atmosphere
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You breathe air all the time in order to stay alive. Have you ever thought about what is in the air, or where it comes from? The thin layer of air that surrounds Earth is called the atmosphere. Life on Earth depends on the atmosphere.

The atmosphere contains matter that plants and animals need. In the atmosphere, matter is in the gaseous state. You may remember that matter can take the form of solid, liquid, or gas. In a gas, the particles of matter are spread far apart. Gases do not have a definite shape. The particles in a gas can spread out to fill an area.
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	What is the atmosphere?



	




	







What types of gases are in the atmosphere?

Most of the atmosphere is made up of nitrogen (78%) and oxygen (21%). The oxygen comes from plants, which take in carbon dioxide and give off oxygen. The amounts of nitrogen and oxygen in the atmosphere do not change much over time. The atmosphere contains many other gases in small amounts. These gases include water vapor, carbon dioxide, methane, and ozone. The amounts of most of these gases can change from place to place, and can change over time.
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Earth’s Atmosphere

[image: Images]

The atmosphere has layers. The layer closest to Earth’s surface is called the troposphere. Weather happens in the troposphere. The concentration of gases is highest in the troposphere. In other words, the particles of gas are closer together so that more particles can fit in a given area. The next layer up, called the stratosphere, contains the ozone layer. The ozone layer contains the gas ozone which absorbs some harmful rays from the sun. In the layers above the stratosphere, the particles of gas become more and more spread out and the atmosphere gives way to outer space.

The atmosphere helps keep temperatures on Earth within a range that supports life. Without an atmosphere, Earth would be much colder. The atmosphere also moves heat around the planet, from the warmer equator to the colder poles.
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	Where is the ozone layer?



	




	







How does radiation heat up the atmosphere?

Heat from the Sun travels to Earth in a form of energy called radiation. Radiation can travel through empty space. Matter that takes in, or absorbs, radiation can heat up. Any matter that has heat can give off radiation. The Sun has a huge amount of heat, and gives off a huge amount of radiation. Matter on Earth has heat and gives off radiation, too. The surface of Earth gives off heat in the form of radiation.
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Earth’s Atmosphere







	1.
	Use the words in the box to answer each question.












	ozone layer
	gas
	radiation
	troposphere












	 
	 
	 a)
	Which layer of the atmosphere contains the greatest concentration of gases?



	 
	 
	 b)
	What form of energy can travel across empty space?



	 
	 
	 c)
	What part of the stratosphere reflects some of the Sun’s harmful rays?



	 
	 
	 d)
	In which state of matter are particles spread far apart?













	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which gas makes up 78% of the atmosphere?
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	A
	oxygen
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	B
	nitrogen
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	C
	water vapor
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	D
	carbon dioxide



	 
	b)
	In which part of the atmosphere does weather take place?
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	A
	the troposphere
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	B
	the stratosphere
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	C
	the ozone layer
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	D
	the equatorial layer



	 
	c)
	What happens to matter when it absorbs radiation?
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	A
	it heats up
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	B
	it stops moving
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	C
	it changes into a solid
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	D
	it rises higher in the atmosphere
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Earth’s Atmosphere







	3.
	Answer each question with a complete sentence.



	







	 
	a)
	Describe two ways in which life on Earth depends on the atmosphere.



	 
	




	 
	




	 
	




	 
	




	 
	b)
	How would Earth be different if our planet did not have an atmosphere?



	 
	




	 
	











Research







	4.
	What are some of the characteristics of the layers of Earth’s atmosphere?




Use the library or internet resources to find out more about the layers of Earth’s atmosphere. Find out the names of all the layers, and their heights above Earth’s surface. Look for the answers to one or more of the following questions:








	 
	•
	How does the temperature change in each layer?



	 
	•
	How does the makeup of the gases change in each layer?



	 
	•
	What are auroras, and why do they occur?



	 
	•
	Where do meteors occur, and why do they cause a streak in the sky?




Create a poster with a large diagram showing the layers of the atmosphere, with their heights above Earth’s surface. Use the diagram on page 9 for a model. Fill in your poster with information you learned about each layer.
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Global Warming

Answer the questions in complete sentences.







	1.
	Have you ever heard of the term global warming? Where did you hear about it? Explain what you know about global warming on the lines below.



	 
	




	 
	




	 
	











	2.
	Match the term on the left to its definition on the right. You may use a dictionary to help you.













	 1 
	average
	 
	a form of heat energy that can travel through empty space
	 A 



	 2 
	escape
	 
	to take in
	 B 



	 3 
	radiation
	 
	a measure of the middle value of a set of data
	 C 



	 4 
	surface
	 
	a series of events that happen over and over again
	 D 



	 5 
	absorb
	 
	a group of related objects or forces that act together to form a whole
	 E 



	 6 
	cycle
	 
	to break away from or get free of
	 F 



	 7 
	natural
	 
	the outer edge of a body
	 G 



	 8 
	system
	 
	a substance that can be found on Earth
	 H 
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Global Warming
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You may have heard about global warming on the news. But what is global warming? When people talk about global warming, they usually mean the rise in the average temperature of Earth’s lower atmosphere and oceans. The diagram shows how the average temperature of Earth has been rising for about the last 100 years.

Most scientists now agree that humans play a role in global warming. Over the last 100 years or so, people have been adding a lot of greenhouse gases to the atmosphere. Greenhouse gases are gases that absorb heat energy from Earth’s surface. Most of the Sun’s radiation goes right through the atmosphere and is absorbed by Earth’s surface, causing the land and water to heat up. The land and water lose some of that heat by radiation. Without an atmosphere, this radiation would escape to space and Earth would be much cooler.
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	What are greenhouse gases?



	




	







Most greenhouse gases are found in nature. Natural greenhouse gases include water vapor, carbon dioxide, methane, ozone, and nitrous oxide. Some greenhouse gases are made only by people. These are called synthetic gases. People have been adding both natural and synthetic greenhouse gases to the atmosphere for many years. Greenhouse gases are added to the atmosphere every time people burn fossil fuels, such as gas, oil, and coal. People burn fossil fuels to power factories, create electricity, and run automobiles.
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Global Warming
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How warm will Earth get?

Greenhouse gases are a natural part of our atmosphere. They help keep the Earth warm enough to support life. Natural cycles add greenhouse gases to the atmosphere all the time. Natural cycles also remove greenhouse gases from the atmosphere all the time. Living things take in certain gases, and give off others. Gases can change to liquid, like the water vapor that forms clouds and then falls to the ground as rain. The rain makes its way through rivers to the ocean, where the sun evaporates it, or changes it from liquid to gas. The paths that materials take through the atmosphere, living things, and parts of the solid Earth, are called biogeochemical cycles.

Another process that plays a role in the temperature of Earth is called the albedo effect. The albedo effect is simply the effect of reflecting radiation from the Sun. Surfaces such as ice and thick clouds can reflect a lot of the Sun’s rays. A greater albedo effect on the planet can lead to cooling.
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	What is a biogeochemical cycle?



	




	







Many processes affect the temperature of Earth. Also, Earth is a constantly changing system. As in most systems, a change in one part of the system can lead to changes in other parts. Sorting out how Earth will respond during global warming is a complicated job for scientists.
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Global Warming







	1.
	Complete each sentence with a word from the list. Use a dictionary to help you.











	   evaporates
	biogeochemical cycle
	synthetic



	   greenhouse gases
	albedo effect
	automobiles











	 
	a)
	Fossil fuels are used to power factories and ______________________.



	 
	b)
	If a greater area of Earth was covered with ice, Earth would have a higher ____________________.



	 
	c)
	When water ___________________ it turns to water vapor.



	 
	d)
	The path that water takes between ice caps, the ocean, and the atmosphere is one example of a ________________.



	 
	e)
	Materials that cannot be found in nature but are made by people are called ____________________.



	 
	f)
	_____________________ trap heat energy from Earth’s surface.












	2.
	a)
	Circle the words that are fossil fuels.



	 
	









	gasoline
	biofuel
	coal
	oil
	hydrogen








	 
	b)
	Underline the words that are greenhouse gases.



	 
	









	methane
	carbon dioxide
	nitrogen
	water vapor
	oxygen
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Global Warming







	3.
	Answer each question with a complete sentence.



	







	 
	a)
	What is the relationship between greenhouse gases and global warming?



	 
	




	 
	




	 
	




	 
	




	 
	b)
	How would melting ice caps change the albedo effect? What effect would this change have on global warming?



	 
	




	 
	




	 
	




	 
	











Research







	4.
	What path does heat energy take between the Sun, Earth’s surface, and Earth’s atmosphere? Reread this section to trace the path of heat energy from the Sun, to Earth’s surface, to greenhouse gases in the atmosphere. Using the library or internet resources, find out more about:



	







	 
	•
	The difference between short-wave radiation and long-wave radiation, and the role that each type of radiation plays.



	 
	•
	What happens to greenhouse gases after they absorb radiation.








	 
	Create a diagram or model that shows the path that heat energy takes between the Sun, Earth’s surface, and Earth’s atmosphere. Include short written descriptions telling how greenhouse gases warm Earth’s surface and lower atmosphere.
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Greenhouse Gases: Water Vapor








	1.
	Write each word beside its meaning.













	vapor
	process
	evaporate
	ice caps
	 



	poles
	shrink
	albedo effect
	cycle











	 
	 a)
	a series of events that happens over and over again



	 
	 b)
	the solid sheets of ice covering the North and South poles of Earth



	 
	 c)
	an activity in nature that is always going on



	 
	 d)
	the land at the top and bottom of Earth’s axis



	 
	 e)
	the effect of reflecting radiation from the Sun on the average temperature of Earth



	 
	 f)
	a material in the gaseous state



	 
	 g)
	to change from a liquid to a gas



	 
	 h)
	to lose material and become smaller












	2.

	Fill in the chart below with examples of water in each of its states.




	State of Water

	Examples




	liquid

	 




	solid

	 




	gas
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Greenhouse Gases: Water Vapor
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There is more water vapor in the atmosphere than any of the other greenhouse gases. But the effect of water vapor on global temperature is difficult to understand, because water vapor plays a role in so many processes.

Water is always moving between the atmosphere and Earth’s surface in a process called the water cycle. Water can exist on Earth in three states: solid, liquid, or gas. Water is always changing from one state to another. When temperatures are warmer, more liquid water on Earth’s surface evaporates and becomes water vapor in the atmosphere. When Earth is cooler, more water vapor comes out of the atmosphere, changing to rain or snow. The ice caps on Earth’s poles grow and shrink as global temperature falls and rises.








	[image: img]

	What happens to the size of Earth’s ice caps when global temperature rises?



	




	







For example, warming temperatures could lead to more evaporation on the ocean surface. This could create more clouds. The greater albedo effect of the clouds could cool Earth. This kind of change that brings back balance is called a negative feedback. Warming temperatures have already begun to melt ice caps. Smaller ice caps would create a lower albedo effect on Earth, which would lead to yet more warming and more melting of the ice caps. This kind of process that leads to more and more change is called a positive feedback. It is difficult to know how water vapor in the atmosphere will affect global warming.
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Greenhouse Gases: Water Vapor










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Greater cloud cover would lead to a higher albedo effect.



	 
	 
	  TRUE
	FALSE



	 
	b)
	The kind of changes that bring back balance are called positive feedback.



	 
	 
	  TRUE
	FALSE



	 
	c)
	In nature, water is always changing state.



	 
	 
	  TRUE
	FALSE



	 
	d)
	Water vapor is the most common greenhouse gas in the atmosphere.



	 
	 
	  TRUE
	FALSE



	 
	e)
	Melting ice caps create a higher albedo effect.



	 
	 
	  TRUE
	FALSE



	 
	f)
	Global warming has already begun to melt the polar ice caps.



	 
	 
	  TRUE
	FALSE












	2.
	Study the diagram below. Circle the phrase that tells what the diagram represents.











	positive feedback
	negative feedback
	water cycle
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Greenhouse Gases: Water Vapor







	3.
	Answer each question with a complete sentence.



	







	 
	a)
	What affect will rising global temperatures most likely have on evaporation of water in Earth’s oceans?



	 
	




	 
	




	 
	b)
	How does global warming change the size of Earth’s polar ice caps? How does the change in the ice caps cause a change in the albedo effect?



	 
	




	 
	




	 
	




	 
	











Research







	4.
	How does Earth’s water cycle respond to changes in Earth’s temperature?



	 
	Working in a small group, create a model of Earth’s water cycle. Get a container to represent each part of the water cycle, such as the atmosphere, the oceans, fresh water, ice caps, etc. Be sure the sizes of the containers show the relative sizes of the parts of the water cycle. Fill each container with small objects, such as dried beans or marbles. The objects represent water. First, move your objects between containers to show how the water cycle would change if Earth’s temperature rose. For example, if more water would move from the ice caps to the oceans, move some of your objects from the ice cap container to the ocean container. Then, move objects to show how the water cycle would change if Earth’s temperature cooled.
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Greenhouse Gases: Carbon Dioxide







	1.
	Most cars, trucks, and buses run on gasoline. Where do you think gasoline comes from? Write your ideas on the lines below.



	 
	




	 
	




	2.
	Match each word to its definition. You may use a dictionary to help you.













	 1 
	released
	 
	a substance formed from two or more other substances
	 A 



	 2 
	compound
	 
	the act of making a substance
	 B 



	 3 
	food chain
	 
	the force on a material, often due to the weight of another material pressing down on it
	 C 



	 4 
	pressure
	 
	let go
	 D 



	 5 
	volcano
	 
	the order in which living things eat other living things
	 E 



	 6 
	formation
	 
	parts of a once-living thing
	 F 



	 7 
	remains
	 
	a mountain through which lava erupts
	 G 
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Greenhouse Gases: Carbon Dioxide

In the last few years, people have been thinking of ways to put fewer greenhouse gases into the atmosphere. The greenhouse gas that usually gets the most attention is carbon dioxide. Carbon dioxide is an important greenhouse gas, and people have been putting a lot of it into the atmosphere! Every time people burn wood, coal, oil, or gas, carbon dioxide is released into the atmosphere.
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	What activities release carbon dioxide into the atmosphere?
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Carbon dioxide in the atmosphere is one stage in the global carbon cycle. Carbon is found in many materials on Earth. In fact, carbon is very important for living things. The bodies of all living things on Earth are made of carbon compounds. Living things need carbohydrates, a compound made of carbon and hydrogen. Carbon enters the food chain when plants take in carbon dioxide from the atmosphere and turn it into carbohydrates during photosynthesis. Living things break down carbohydrates for energy during respiration. Respiration releases carbon dioxide back into the atmosphere. The breakdown of once-living things, or decay, also releases carbon dioxide back into the atmosphere. Photosynthesis, respiration, and decay move carbon into and out of the atmosphere fairly quickly.
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Greenhouse Gases: Carbon Dioxide

Other parts of the carbon cycle take much, much longer. Carbon dioxide from the atmosphere mixes into ocean water. Tiny animals living in the ocean use that carbon to make shells. Over time, thick layers of carbon shells build up on the ocean floor and turn into rock. At certain places, rocks on the ocean floor sink into a deeper part of the Earth, heat up, and begin to melt. The melted rock blasts out of volcanoes, releasing carbon dioxide back into the atmosphere. This part of the carbon cycle takes millions of years.
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	How is carbon from rocks released back into the atmosphere?



	




	







Another part of the carbon cycle that takes millions of years is the formation of fossil fuels. Fossil fuels are formed from the remains of plants and animals that lived millions of years ago. In nature, these carbon-rich materials would remain buried under the Earth’s surface for hundreds of millions of years. However, people discovered that they could burn fossil fuels in cars, homes, and electrical power plants. For the last 100 years or so, people have been pumping a lot of fossil fuels from deep beneath the ground. Burning fossil fuels releases carbon dioxide to the atmosphere much faster than natural processes. The graph below shows how the carbon dioxide has been building up in the atmosphere during the time that people have been using a lot of fossil fuels.
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Greenhouse Gases: Carbon Dioxide










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Photosynthesis takes carbon out of the atmosphere.



	 
	 
	  TRUE
	FALSE



	 
	b)
	Carbohydrates are compounds made of carbon and nitrogen.



	 
	 
	  TRUE
	FALSE



	 
	c)
	Decay is the breakdown of once-living things.



	 
	 
	  TRUE
	FALSE



	 
	d)
	Limestone is a carbon-rich rock made of the shells of tiny ocean animals.



	 
	 
	  TRUE
	FALSE



	 
	e)
	Volcanoes take carbon out of the atmosphere.



	 
	 
	  TRUE
	FALSE













	2.
	Number the events from 1 to 5 in the order they occur in the use of fossil fuels.












	 
	 
	 a)
	Over millions of years, heat and pressure change the remains into fossil fuels.



	 
	 
	 b)
	Living things die and their remains become buried under soil.



	 
	 
	 c)
	People pump fossil fuels from deep beneath Earth’s surface.



	 
	 
	 d)
	More layers of soil and rock form over the buried remains.



	 
	 
	 e)
	Oil, coal, and natural gas are burned to power in automobiles and factories.












	3.
	Circle the processes that add carbon to the atmosphere. Underline the processes that take carbon out of the atmosphere.












	 
	photosynthesis
	respiration
	ocean animals forming shells



	 
	driving a car that runs on gasoline
	decay
	volcanic eruption



	 
	breathing
	burning coal in a power plant
	growth of trees
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Greenhouse Gases: Carbon Dioxide







	4.
	Answer each question with a complete sentence.



	







	 
	a)
	Describe two ways that cutting down a forest adds carbon dioxide to the atmosphere.



	 
	




	 
	




	 
	b)
	Look at the graph on page 23. The “teeth” in the graph are the result of a small rise and fall in the amount of carbon dioxide in the atmosphere during the seasons. Each summer in the Northern Hemisphere, the amount of carbon dioxide in the atmosphere falls. Each winter, the amount of carbon dioxide rises. Using what you know about photosynthesis and respiration, explain the reason for this seasonal cycle.



	 
	




	 
	




	 
	




	 
	











Research







	5.
	How can you cut down on your carbon output?



	 
	How much carbon do you put into the atmosphere in your daily life? First, list all the activities you do that result in carbon dioxide being released into the atmosphere. Don’t forget that burning fossil fuels for electricity and to run automobiles are large sources of carbon dioxide.



	 
	Then, for each activity on your list, write down one change you could make so that activity results in less carbon released into the atmosphere.
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Greenhouse Gases: Methane








	1.
	Use the words in the box to answer each question. You may use a dictionary to help you.












	particle
	radiation
	limestone
	wetlands



	termites
	landfill
	wastewater treatment
	factories












	 
	 
	 a)
	What is the name of a place where trash is buried?



	 
	 
	 b)
	What is one way that heat energy can travel from one place to another?



	 
	 
	 c)
	What is the name of a carbon-rich rock?



	 
	 
	 d)
	What is the smallest piece of a material that still has the characteristics of the material?



	 
	 
	 e)
	What insects eat wood?



	 
	 
	 f)
	What is the name of places where goods are made?



	 
	 
	 g)
	What places on the surface of Earth are covered with shallow water?



	 
	 
	 h)
	What is the name of the process in which used water is cleaned before being put back into the environment?












	2.
	Look up the term residence time in a dictionary. Rewrite the definition in your own words on the lines below.
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Greenhouse Gases: Methane

[image: Images]

The amount of methane in the atmosphere is less than the amount of carbon dioxide or water vapor. However, each particle of methane absorbs much more radiation than each particle of carbon dioxide or water. Methane also has a shorter residence time in the atmosphere than carbon dioxide. Residence time describes about how long materials spend in a part of Earth. The residence time of carbon dioxide in the atmosphere is over a hundred years. On the other hand, methane spends a short time in the atmosphere. The residence time of methane in the atmosphere is only a few years.
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	What is the residence time of methane in the atmosphere?



	




	







In nature, methane is released into the atmosphere from sources such as wetlands, oceans, and termites. Human activities also release methane into the atmosphere. Human sources of methane include landfills, farming, the use of natural gas, coal mining, wastewater treatment, and certain types of factories. The short residence time of methane gives people a way to fight global warming. If we release much less methane, than the amount in the atmosphere should decrease quickly. We must also release much less carbon dioxide, but because of its longer residence time, the carbon dioxide that we have already added will stay there for a long time.
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Greenhouse Gases: Methane







	1.
	Fill in each blank with the correct word from the reading. You may use the same term more than once.











	 
	a)
	The amount of methane in the atmosphere is ____________________ than the amount of water vapor in the atmosphere.



	 
	b)
	Methane has a shorter ____________________ in the atmosphere than carbon dioxide.



	 
	c)
	____________________ describes how long materials spend in a part of Earth.



	 
	d)
	The residence time of carbon dioxide in the atmosphere is ____________________.



	 
	e)
	The residence time of methane in the atmosphere is ____________________.



	 
	f)
	If people stop releasing methane into the atmosphere, than the amount of methane in the atmosphere should quickly ____________________.












	2.
	a)
	Cross out the words that are NOT sources of methane.



	 
	










	 
	respiration
	coal mining
	farming
	automobiles
	natural gas








	 
	b)
	Circle the words that are NATURAL sources of methane.



	 
	










	 
	termites
	landfills
	oceans
	farming
	limestone








	 
	c)
	Underline the words that are sources of methane from HUMAN ACTIVITIES.



	 
	










	 
	wastewater treatment
	wetlands
	farming
	factories
	evaporation
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Greenhouse Gases: Methane







	3.
	Answer each question with a complete sentence.



	







	 
	a)
	Explain why methane is important in causing global warming, even though there is less methane in the atmosphere than other greenhouse gases, such as carbon dioxide and water vapor.



	 
	




	 
	




	 
	




	 
	b)
	Explain how the short residence time of methane in the atmosphere could help people fight global warming.



	 
	




	 
	




	 
	











Research







	4.
	How can people put less methane in the atmosphere?



	 
	List the main human sources of methane.



	
	








	 

	 
	 

	 



	 

	 
	 

	 



	 

	 
	 

	 








	 
	Choose one of the sources from the list. Using the library or internet resources, research ways that people can make changes so that less methane is released into the atmosphere from the source that you chose. Prepare a short written or oral report to share with your class.
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Greenhouse Gases: Ozone







	1.
	Complete each sentence with a word from the list. Use a dictionary to help you.











	tailpipe
	power plants
	smog



	fossil fuels
	residence time
	ozone layer











	 
	a)
	____________________ describes the length of time a material spends in a part of Earth, such as the atmosphere.



	 
	b)
	Greenhouse gases are released when ____________________ are burned in cars, power plants, and factories.



	 
	c)
	____________________ is a mixture of smoke and fog that forms in areas with a lot of air pollution.



	 
	d)
	The ____________________ stops some harmful radiation from the Sun from reaching Earth’s surface.



	 
	e)
	When gasoline is burned in cars, some materials are released out of the ____________________.



	 
	f)
	Some types of ____________________ use energy from burning fossil fuels to produce electricity.










	2.
	Label the diagram below using the words in the list.











	ozone layer
	troposphere
	stratosphere





Figure 15. Layers of the Atmosphere
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Greenhouse Gases: Ozone

[image: Images]

Ozone can be found in two places in the atmosphere. In the stratosphere, radiation from the Sun turns oxygen into ozone. This forms the ozone layer, which protects living things from harmful radiation from the Sun. A tiny bit of the ozone from the ozone layer mixes into the lower atmosphere, in the troposphere. So, the troposphere contains a tiny amount of ozone naturally. However, human activities have caused more ozone to form in the troposphere. Ozone in the troposphere acts as a greenhouse gas, trapping radiation and leading to warming.
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	Name the two places in the atmosphere in which ozone can be found.



	




	







When gasoline is burned in cars and other automobiles, carbon and nitrogen compounds come out of the tailpipe and into the atmosphere. Sunlight breaks apart these carbon and nitrogen compounds to make ozone. The same thing happens to smoke from factories and power plants that burn fossil fuels. Ozone is one of the main compounds in smog.

The amount of ozone in the troposphere has increased by about 30% since humans have been building factories and automobiles. This increase is so much that scientists think ozone could play an important role in global warming. However, ozone has a short residence time in the atmosphere. Therefore, if people release less ozone into the lower atmosphere, than the amount of ozone in the lower atmosphere should decrease quickly.
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Greenhouse Gases: Ozone










	1.
	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	a)
	Ozone can be found in only one place in the atmosphere.



	 
	 
	  TRUE
	FALSE



	 
	b)
	A tiny amount of ozone from the stratosphere naturally sinks to the troposphere.



	 
	 
	  TRUE
	FALSE



	 
	c)
	Ozone is one of the main compounds in smog.



	 
	 
	  TRUE
	FALSE



	 
	d)
	Humans have increased the amount of ozone in the troposphere by driving cars and running power plants to make electricity.



	 
	 
	  TRUE
	FALSE



	 
	e)
	Ozone has a long residence time in the atmosphere.



	 
	 
	  TRUE
	FALSE















	2.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which compounds from tailpipes break down in sunlight to make ozone in the troposphere?



	 
	 
	[image: img]
	A
	carbon and water



	 
	 
	[image: img]
	B
	hydrogen and water



	 
	 
	[image: img]
	C
	carbon and nitrogen



	 
	 
	[image: img]
	D
	hydrogen and nitrogen



	 
	b)
	Which human activities have led to the increase of ozone in the troposphere?



	 
	 
	[image: img]
	A
	cutting forests
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	B
	fertilizing farms



	 
	 
	[image: img]
	C
	draining wetlands
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	D
	burning fossil fuels



	 
	c)
	Humans have increased the amount of ozone in the troposphere by about.



	 
	 
	[image: img]
	A
	10%
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	B
	30%
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	C
	50%
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	D
	70%
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Greenhouse Gases: Ozone







	3.
	Answer each question with a complete sentence.



	







	 
	a)
	Explain how ozone gets into the troposphere by NATURAL processes.



	 
	




	 
	




	 
	




	 
	b)
	Explain how burning gasoline in cars and trucks leads to the increase of ozone in the troposphere.



	 
	




	 
	




	 
	











Research







	4.
	Where are the smoggiest areas in the world?



	Working as a class, divide a world map into regions. You may want to use continents as your regions. Break into smaller groups and assign each group to research a region. Using the library or internet resources, find out about areas in your region that have problems with smog. Mark these areas on the world map using push pins or sticky notes. Prepare a short statement about the problems that each area faces.



	Take turns reading your statements until all of the areas on the map have been covered. Have a class discussion about ways in which people or technology can change in order to put less ozone into the atmosphere.
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Greenhouse Gases: Nitrous Oxide







	1.
	Write each word beside its meaning.











	absorb
	bacteria
	source



	fertilizer
	industrial
	nylon












	 
	 
	 a)
	to take in



	 
	 
	 b)
	a synthetic fabric



	 
	 
	 c)
	a substance that helps plants grow



	 
	 
	 d)
	the place or process that a substance comes from



	 
	 
	 e)
	a group of living things whose bodies have only one cell



	 
	 
	 f)
	a way of making a large number of products efficiently











	2.
	a)
	On the lines below, explain the meaning of the term residence time in your own words.



	 
	




	 
	




	 
	b)
	Carbon dioxide has a long residence time in the atmosphere—over 100 years. Methane has a short residence time in the atmosphere—only a few years. What would happen to the amount of carbon dioxide and methane in the atmosphere if people stopped releasing these gases right now?
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Greenhouse Gases: Nitrous Oxide

Compared to carbon dioxide, the amount of nitrous oxide in the atmosphere is tiny. However, a particle of nitrous oxide absorbs much more radiation than a particle of carbon dioxide. Therefore, nitrous oxide is an important greenhouse gas that adds to global warming.

Nitrous oxide is a compound that contains both nitrogen and oxygen. Nitrous oxide is found naturally in the environment in tiny amounts. It is made by tiny organisms, or microbes, such as bacteria. As with many of the other greenhouse gases, human activities have added a lot of extra nitrous oxide into the atmosphere.
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	What is the natural source of nitrous oxide in the atmosphere?



	




	







[image: Images]

The main source of nitrous oxide from human activities is from fertilizers. A fertilizer is a substance that helps plants grow. Plants need nitrogen to grow, so fertilizers that people make contain a lot of nitrogen. Some of this nitrogen escapes into the atmosphere as nitrous oxide. Other sources of nitrous oxide in the atmosphere include burning fossil fuels and factories that make nylon. Nitrous oxide has a long residence time in the atmosphere—over a hundred years. If we cut down on the amount of nitrous oxide we put into the atmosphere, it will still take a long time for all the extra nitrous oxide that we have already added to be removed from the atmosphere by natural processes.
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Greenhouse Gases: Nitrous Oxide







	1.
	Fill in each blank with the correct word from the reading.











	 
	a)
	Nitrous oxide is a compound that contains both ____________________ and ____________________.



	 
	b)
	A particle of nitrous oxide absorbs much more radiation than a particle of ____________________.



	 
	c)
	____________________ are the natural source of nitrous oxide in the atmosphere.



	 
	d)
	The main source of nitrous oxide from human activity is from certain types of ____________________ used in farming.



	 
	e)
	Another human source of nitrous oxide in the atmosphere is from burning ____________________.



	 
	f)
	Factories that make ____________________ also release nitrous oxide to the atmosphere.














	2.
	Which word or phrase best describes:



	 
	a)
	The amount of nitrous oxide in the atmosphere?



	 
	 
	______
	A
	tiny



	 
	 
	______
	B
	large



	 
	b)
	The residence time of nitrous oxide in the atmosphere?



	 
	 
	______
	A
	short



	 
	 
	______
	B
	long












	3.
	Circle the greenhouse gases that are released when fossil fuels are burned.














	 
	 
	carbon dioxide
	methane
	synthetic gases
	nitrous oxide
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Greenhouse Gases: Nitrous Oxide







	4.
	Answer each question with a complete sentence.



	







	 
	a)
	Describe two reasons why nitrous oxide plays an important role in global warming.



	 
	




	 
	




	 
	




	 
	




	 
	b)
	Explain the link between farming and nitrous oxide in the atmosphere.



	 
	




	 
	











Research







	5.
	How do humans change the natural nitrogen cycle? Using the library or internet resource, reseach how Earth’s nitrogen cycle works. Ask the following questions:



	•
	In what parts of Earth can nitrogen be found?



	•
	What form does nitrogen take in each part of the nitrogen cycle?



	•
	How do natural processes move nitrogen from one part of the nitrogen cycle to another?



	•
	How do human activities move nitrogen from one part of the nitrogen cycle to another?



	•
	What is the residence time of nitrogen in each part of the cycle?



	On poster paper, draw a diagram showing all of the processes of the nitrogen cycle. Show where human activities change parts of the nitrogen cycle.
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Greenhouse Gases: Synthetic Gases







	1.
	Use a dictionary to look up the word SYNTHETIC. Write the definition on the lines below.
 
The definition of synthetic is:



	 
	




	 
	




	2.
	On the lines below, list 5 synthetic materials or products that you use in your everyday life.



	 
	




	 
	




	 
	




	 
	




	 
	












	3.
	Use the words in the box to answer each question. You may use a dictionary to help you.














	
	refrigeration
	aerosol
	stratosphere
	radiation
	 












	 
	 
	 a)
	What type of heat energy do greenhouse gases absorb?



	 
	 
	 b)
	What process allows foods and other items to stay cool, even in warm weather?



	 
	 
	 c)
	What is another word for spray cans, such as those used for paints, hair sprays, and deodorants?



	 
	 
	 d)
	What upper layer of the atmosphere contains the ozone layer?
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Greenhouse Gases: Synthetic Gases

[image: Images]

Synthetic gases are gases made by humans. They are not normally found in nature. The synthetic greenhouse gases that have the greatest effect on global warming are chlorofluorocarbons, or CFCs. CFCs were created in 1928. They were used for many purposes, such as refrigeration, aerosol cans, and cleansers.

In 1986, scientists discovered that CFCs were breaking down the ozone layer in the stratosphere. The ozone layer is important because it stops some harmful radiation from the Sun from reaching Earth’s surface. People feared that the hole in the ozone layer would lead to a rise in skin cancers as well as environmental damage. CFCs were banned from use.
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	Which group of synthetic gases has the greatest effect on global warming?



	




	







Since the 1980s, people have added very few CFCs to the atmosphere. However, CFCs have a long residence time in the atmosphere. Some CFCs can last over 500 years in the atmosphere! So, most of the CFCs that were put into the atmosphere are still there. It will take a long time for natural processes to break them down. While they are still in the atmosphere, they absorb radiation and add to global warming.
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Greenhouse Gases: Synthetic Gases










	1.
	Put a check mark ([image: Images]) next to the answer that is most correct.



	 
	a)
	Which of these substances are made only by humans and not normally found in nature?



	 
	 
	[image: img]
	A
	ozone



	 
	 
	[image: img]
	B
	carbohydrates



	 
	 
	[image: img]
	C
	nitrous oxide



	 
	 
	[image: img]
	D
	chlorofluorocarbons



	 
	b)
	What year were CFCs created?



	 
	 
	[image: img]
	A
	1800



	 
	 
	[image: img]
	B
	1928



	 
	 
	[image: img]
	C
	1980



	 
	 
	[image: img]
	D
	1986



	 
	c)
	CFCs were used for all of the following purposes EXCEPT



	 
	 
	[image: img]
	A
	fertilizers



	 
	 
	[image: img]
	B
	cleansers



	 
	 
	[image: img]
	C
	refrigerators



	 
	 
	[image: img]
	D
	aerosol cans



	 
	d)
	What compound in the atmosphere do CFCs break down?



	 
	 
	[image: img]
	A
	ozone



	 
	 
	[image: img]
	B
	nitrogen



	 
	 
	[image: img]
	C
	water vapor



	 
	 
	[image: img]
	D
	carbon dioxide



	 
	e)
	During which decade were CFCs banned from use?



	 
	 
	[image: img]
	A
	1920s



	 
	 
	[image: img]
	B
	1940s
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	C
	1960s
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	D
	1980s
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Greenhouse Gases: Synthetic Gases







	2.
	Answer each question with a complete sentence.



	







	 
	a)
	Why are CFCs still causing problems in the atmosphere even though they were banned years ago?



	 
	




	 
	




	 
	




	 
	b)
	Explain the difference between natural and synthetic greenhouse gases.



	 
	




	 
	




	 
	











Research   







	3.
	What are the effects of synthetic greenhouse gases?



	 
	 



	People have added many synthetic gases to the atmosphere. Use the library or internet resources to find out more about one of the synthetic greenhouse gases below:



	•
	Carbontatrafluoride (CF4)



	•
	Sulfurhexafluoride (SF6)



	•
	Hydrofluorcarbons (HFCs)



	•
	Chlorofluorocarbons (CFCs)



	Find out why the gas was created, what it was used for, whether it is still in use, and how it affects the atmosphere. Create a poster presentation to share what you learned with your class.
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How does an object’s color affect how much radiation the object absorbs?


You will need:







	•
	4 thermometers



	•
	4 shoe boxes (or boxes of similar size)



	•
	White, yellow, green, and black construction paper




This activity must be done on a sunny day.

Different surfaces on Earth reflect and absorb different amounts of the Sun’s radiation. Some surfaces, like thick clouds and ice, reflect a lot of radiation. Other surfaces, such as asphalt and soil, absorb a lot of radiation. The color of a surface plays a big role in determining how much radiation the surface will absorb.

Cover four different shoe boxes with different color paper: white, yellow, green, and black. Place a thermometer inside each shoe box. Record the temperature reading on each of the thermometers. Then place all of the shoe boxes in a sunny location for a few hours. While the sun is still on the boxes, take each thermometer out and immediately record the temperature reading in the chart below. Which box had the highest temperature? Which box had the lowest temperature? Based on your data, draw conclusions about how color affects the amount of radiation that an object absorbs.







	Box Color

	Temperature
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Create a model of the carbon cycle


Working with a small group, create a model that shows all of the processes of the carbon cycle.








	1.
	First, use the library or internet resources to learn more about the details of your biogeochemical cycle. As you research information, ask questions such as:



	 
	•
	In what parts of Earth can carbon be found?



	 
	•
	What form does carbon take in each part of the carbon cycle?



	 
	•
	How do natural processes move carbon from one part of the nitrogen cycle to another?



	 
	•
	How do human activities move carbon from one part of the carbon cycle to another?



	 
	•
	What is the residence time of carbon in each part of the cycle?



	2.
	Then, decide how you want to model your cycle. Be creative! You might choose a diorama; a model with moving parts; or even a song, dance, or play. Before creating your model, make a plan. In your plan, be sure your model includes information about:



	 
	•
	all of the parts of the carbon cycle,



	 
	•
	the form carbon takes in all of the different parts of the cycle,



	 
	•
	the way that carbon moves from one part of the cycle to another



	 
	•
	the amount of time different parts of the cycle take to complete, and



	 
	•
	how human activities play a role in the carbon cycle.



	3.
	Create your model. If you are making a physical model, get all of your materials together, such as clay, glue, tape, construction paper, scissors, etc. If you are doing a performance, write down all of the parts and practice several times with your group.



	4.
	Present your model to the class. If you have a physical model, show it to the class and explain what each part represents. If you are doing a performance, give a short introduction explaining how you will show the parts of the carbon cycle. Leave time in your presentation to answer questions from the class.
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Nitrogen-Fixing Bacteria


You will need:








	•
	seeds of one or more of the following legumes:



	 
	[image: img]
	peas



	 
	[image: img]
	beans



	 
	[image: img]
	soybeans



	 
	[image: img]
	peanuts



	 
	[image: img]
	clover



	 
	[image: img]
	alfalfa



	 



	•
	potting soil



	•
	seed trays



	•
	water



	•
	a sunny window or warm, protected outdoor location



	•
	a hand lens




You learned that plants need nitrogen to grow. You also learned that people affect the nitrogen cycle and add nitrous oxide to the atmosphere by making and using nitrogen fertilizers. However, a group of plants called legumes has its own source of nitrogen. Certain bacteria change nitrogen gas from the atmosphere into a form of nitrogen that plants can use. Scientists call these nitrogen-fixing bacteria. These bacteria live right in the roots of legumes, in little bumps, or nodules.

Grow one or more types of legumes to observe and investigate these nodules. Place the potting mix in the seed trays and plant the seeds according to the directions on the packet. Place your seed tray in a sunny location and water each day. When your plants are about 4 weeks old, remove a few of them from the soil and rinse the roots. Observe the nodules using a hand lens.

Use the library or internet resources to find out more about how organic farmers use legumes to replace the use of human-made nitrogen fertilizer.
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How does carbon move from rocks into the atmosphere?

You will need:







	•
	samples of limestone



	•
	chalk (“dustless” chalk will not work)



	•
	shallow tray



	•
	vinegar



	•
	50-ml beaker or small glass jar



	•
	an eyedropper




In the carbon cycle, carbon moves between solid rocks, living things, and the atmosphere. In this investigation, you will see how carbon that is in solid rocks can change to carbon dioxide gas that is released into the atmosphere.

During part of the carbon cycle, tiny animals living at the surface of the oceans take in carbon dioxide gas. Reactions inside their bodies change the carbon dioxide gas to calcium carbonate, a compound that makes up shells. A reaction is a process that changes one compound to another. The shells fall to the ocean floor when the animals die. Thick layers of the shells form deposits that are used to make chalk. Over millions of years, the thick layers of shells are changed by Earth processes into limestone rock. Both chalk and limestone contain solid carbon in the form of a calcium carbonate. Vinegar contains a substance that reacts with carbonate to make carbon dioxide gas. Because carbon dioxide is a gas, it forms gas bubbles during the reaction.

Follow the steps below to change solid carbonate into carbon dioxide.

Safety Note: Do NOT put the vinegar into your mouth or eyes. Wash your hands after you finish the investigation.







	1.
	Place a sample of limestone and a sample of chalk into the tray.



	2.
	Pour a small amount of vinegar into the beaker or jar



	3.
	Draw an eyedropper full of the vinegar.



	4.
	Place a few drops of the vinegar onto the limestone.



	5.
	Observe what happens and write your observations in your science notebook.



	6.
	Place a few drops of the vinegar onto the chalk.



	7.
	Observe what happens and write your observations in your science notebook.
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Crossword Puzzle!
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	WORD LIST



	albedo

	fertilizer

	methane




	atmosphere

	gas

	nitrogen




	carbon dioxide

	global warming

	oxygen




	cycle

	greenhouse

	ozone




	energy

	heat

	synthetic




	evaporate

	hydrogen

	












	   Across    

2.  the thin layer of air that surrounds Earth

5.  temperature is a measure of this

6.  ___ gases absorb radiation from Earth’s surface

9.  a series of events that happen over and over again

10.  radiation is a form of this

11.  the rise in the average temperature at Earth’s surface (two words)

13.  the second most common gas in the atmosphere

15.  a substance that helps plants grow


	
   Down    

1.  a greenhouse gas released by termites

2.  effect caused by reflection of Sun’s radiation

3.  a main ingredient in smog

4.  one of the elements in both methane and water

7.  liquid water changes to gas

8.  a substance made only by humans

9.  a gas released by burning fossil fuels (two words)

12.  the most common gas in the atmosphere

14.  state of matter that has no definite shape or volume
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Word Search

Find all of the words in the Word Search. Words are written horizontally, vertically, diagonally, and some are even written backwards.











	absorb
	coal
	gaseous
	plants
	stratosphere



	air
	cycle
	liquid
	poles
	sun



	albedo
	factories
	matter
	radiation
	temperature



	biogeochemical
	feedback
	nitrogen
	residence time
	troposphere



	carbon
	fossil fuel
	oil
	respiration
	water vapor



	chlorofluorocarbon
	gas
	photosynthesis
	smog
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	Comprehension Quiz
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	  Part A  
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	Circle the word TRUE if the statement is TRUE or Circle the word FALSE if it is FALSE.



	 
	1.
	Nitrogen and oxygen are the most common gases in the atmosphere.



	 
	 
	  TRUE
	FALSE



	 
	2.
	In a gas, the particles of matter are close together.



	 
	 
	  TRUE
	FALSE



	 
	3.
	Without the atmosphere, the average temperatures on Earth’s surface would be much colder.



	 
	 
	  TRUE
	FALSE



	 
	4.
	Heat energy travels from the Sun to the Earth in the form of radiation.



	 
	 
	  TRUE
	FALSE



	 
	5.
	The kind of change that brings back balance in a system is called positive feedback.



	 
	 
	  TRUE
	FALSE



	 
	6.
	Fossil fuels are formed from the remains of plant and animals that lived millions of years ago.



	 
	 
	  TRUE
	FALSE



	 
	7.
	Residence time describes the amount of time it takes to complete a biogeochemical cycle.



	 
	 
	  TRUE
	FALSE



	 
	8.
	Farms are a source of the greenhouse gas methane.



	 
	 
	  TRUE
	FALSE













	  Part B  
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Label the diagram by doing the following:








	1.
	Label the diagram to show some of the processes in the carbon cycle.



	 
	1
	decay



	 
	2
	photosynthesis



	 
	3
	respiration



	2.
	What is the main human source of carbon dioxide in the atmosphere?
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	SUBTOTAL:   /14
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Comprehension Quiz

  Part C  

Answer the questions in complete sentences.








	1.
	Describe the main characteristics of the troposphere and the stratosphere.
	[image: Images]




	 
	




	 
	

	 



	 
	

	 



	2.
	Explain how greenhouse gases affect the temperatures on Earth’s surface.
	[image: Images]




	 
	




	 
	

	 



	 
	

	 



	3.
	What is the albedo effect? Give an example of how the albedo effect could cause a positive feedback cycle that would speed up global warming.
	[image: Images]




	 
	




	 
	

	 



	 
	

	 



	4.
	How does the residence time of a greenhouse gas relate to its role in causing global warming?
	[image: Images]




	 
	




	 
	

	 



	 
	

	 



	5.
	Why has the amount of carbon dioxide in the atmosphere been increasing for the past 100 years or so?
	[image: Images]
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    1.    

a)  reflects

b)  particle

c)  gaseous

d)  atmosphere

e)  concentration

f)  matter

g)  range

h)  surrounds

    2.    

Solids have a definite shape and volume. Liquids have a definite volume, not a definite shape. Gases have neither a definite shape nor a definite volume.

 7 



the thin layer of air that surrounds Earth

	
the stratosphere

 9 

 

    1.    

a)  troposphere

b)  radiation

c)  gaseous

d)  ozone layer

e)  gas

    2.    

a) [image: Images] B

 

b) [image: Images] A

 

c) [image: Images] A

	
    3.    

a)  the atmosphere has matter that living things need and it keeps temperatures in a range that support life

b)  Answers will vary. Possible answer includes: earth would be much colder.

	
    1.    

Answers will vary

    2.    

 1     C 

 2     F 

 3     A 

 4     G 

 5     B 

 6     D 

 7     H 

 8     E 

12



gases that absorb heat energy from Earth’s surface

	
the paths that materials take through the atmosphere, living things, and the solid parts of Earth

14



    1.    

a)  automobiles

b)  albedo effect

c)  evaporates

d)  biogeochemical cycle

e)  synthetic

f)  greenhouse gases

    2.    

a) circled:

   gasoline
  coal  
   oil   

b) underlined:

   methane
carbon dioxide
water vapor


	
    3.    

a)  An increase in greenhouse gases in the atmosphere has led to global warming

b)  melting ice caps would reflect less sunlight, which decreases the albedo effect, and leads to more warming





	 8 

	10

	11

	13

	15

	16

















	
    1.    

a)  cycle

b)  ice caps

c)  process

d)  poles

e)  albedo effect

f)  vapor

g)  evaporate

h)  shrink

    2.    

example responses include:

liquid: rain, ocean water, water from the tap, river water

solid: ice, snow, hail

gas: water vapor


	
they shrink

18



    1.    

a)  TRUE

 

b)  FALSE

 

c)  TRUE

 

d)  TRUE

 

e)  FALSE

 

f)  TRUE

 

    2.    

negative feedback

19



    3.    

a)  the movement of sediment from one place to another

b)  The climate change due to global warming is melting the polar ice caps. The change in the albedo effect would lead to yet more warming and more melting of ice caps


	
    1.    

Answers will vary

    2.    

 1     D 

 2     A 

 3     E 

 4     C 

 5     G 

 6     B 

 7     F 


	
burning coal, oil, wood, natural gas

22



the rocks melt and erupt from volcanoes, releasing carbon dioxide back into the atmosphere


	
    1.    

a) TRUE

 

b) FALSE

 

c) TRUE

 

d) TRUE

 

e) FALSE

 

    2.    

a) 3

 

b) 1

 

c) 4

 

d) 2

 

e) 5

 


	
[image: Images]

Circled:

      respiration   

   driving a car   

   decay   

   volcanic eruption   

   breathing   

   burning coal in a power plant   

Underlined:

photosynthesis

ocean animals forming shells

growth of trees
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    4.    

a)  the cut trees will no longer take carbon out of the atmosphere by photosynthesis, and the cuttings will decay to add more carbon to the atmosphere

b)  when plants grow in the warm months, they are photosynthesizing a lot and they take carbon out of the atmosphere; when leaves fall off in the winter, plants are not photosynthesizing so they take less carbon out of the atmosphere


	
    1.    

a)  landfill

b)  radiation

c)  limestone

d)  particle

e)  termites

f)  factories

g)  wetlands

h)  wastewater treatment

    2.    

Answers will vary


	
a few years

27



    1.    

a)  less

b)  residence time

c)  residence time

d)  long

e)  short

f)  decrease

    2.    

a) Crossed out:

       respiration

       automobiles

b) Circled:

         termites  

         oceans  

c) Underlined:

wastewater
treatment

farming
factories


	
    3.    

a)  each particle of methane absorbs more heat energy than each particle of carbon dioxide

b)  if people stop putting greenhouse gases into the atmosphere, methane will come out of the atmosphere fast because of its short residence time

29



    1.    

a)  residence time

b)  fossil fuels

c)  smog

d)  ozone layer

e)  tailpipe

f)  power plants


	
    2.    

a)  stratosphere

b)  ozone layer

c)  troposphere

30



the stratosphere/ozone layer and the troposphere

31



    1.    

a)  FALSE

 

b)  TRUE

 

c)  TRUE

 

d)  TRUE

 

e)  FALSE

 


	
    2.    

a) [image: Image] C

 

b) [image: Image] D

 

c) [image: Image] B
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    3.    

a)  a tiny amount of ozone falls into the troposphere from the stratosphere

b)  cars release carbon and nitrogen compounds that react to form ozone in the sunlight
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    1.    

a)  absorb

b)  nylon

c)  fertilizer

d)  source

e)  bacteria

f)  industrial

    2.    

a)  answers will vary

b)  methane will decrease faster than carbon dioxide

34



microbes/bacteria


	
    1.    

a)  nitrogen and oxygen

b)  carbon dioxide

c)  microbes

d)  fertilizers

e)  fossil fuels

f)  nylon

    2.    

a) A

 

b) B

 

    3.    

circled:

carbon dioxide

  nitrous oxide  


	
    4.    

a)  each particle of nitrous oxide absorbs a lot of radiation and nitrous oxide stays in the atmosphere for a long time

b)  nitrogen fertilizers release nitrous oxide into the atmosphere

37



    1.    

materials that are made only by humans and cannot be found in nature

    2.    

Answers will vary

    3.    

a)  radiation

b)  refrigeration

c)  aeroso

d)  stratosphere


	
CFCs
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    1.    

a) [image: Images] D

 

b) [image: Images] B

 

c) [image: Images] A

d) [image: Images] A

 

e) [image: Images] D


	
    2.    

a)  because they have a very long residence time

b)  synthetic greenhouse gases are made only by humans; natural greenhouse gases are found in nature, but human activities add extra to the atmosphere


	
[image: Images]

  Across:    

2.  atmosphere

 

5.  heat

6.  greenhouse

9.  cycle

 

10.  energy

11.  global warming

 

13.  oxygen

 

15.  fertilizer

  Down:    

1.  methane

2.  albedo

3.  ozone

4.  hydrogen

7.  evaporate

8.  synthetic

9.  carbon dioxide

12.  nitrogen

14.  gas
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Word Search Answers


[image: Images]



	
    Part A    

1)  TRUE

 

2)  FALSE

 

3)  TRUE

 

4)  TRUE

 

5)  FALSE

 

6)  TRUE

 

7)  FALSE

 

8)  TRUE

 

    Part B    

1) c

2) a

3) b

 

2. burning fossil fuels


	
    Part C    

    1.    

The troposphere contains the greatest amount of gases and it is where weather occurs; the stratosphere contains the ozone layer

    2.    

they cause Earth’s surface to be warmer than it would be without greenhouse gases

    3.    

Albedo effect is the effect of reflecting radiation from the Sun. If polar ice caps begin to melt from global warming, the albedo effect will decrease, this leads to more warming, which melts the ice cap faster, and so on.

    4.    

Greenhouse gases with a short residence time will come out of the atmosphere faster once humans stop releasing them; greenhouse gases with a long residence time will stay in the atmosphere long after humans stop releasing them.

    5.    

Over the past 100 years, humans have been burning a lot of fossil fuels to power automobiles and factories, which adds a lot of greenhouse gases into the atmosphere. (students may add additional examples)
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