COURSE TITLE:  ADVANCED PLACEMENT ENVIRONMENTAL SCIENCE


REVISED:  August 2012
GRADES:  11 & 12 








TEXT:  “Living in the Environment” by Miller & Spoolman/16th Edition

UNIT 1:  HUMANS and SUSTAINABILITY; SCIENCE, MATTER, ENERGY, and SYSTEMS

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  What is an environmentally sustainable society?
2.  Why do we have environmental problems?

3.  What is science, matter, and energy?

4.  What are systems and how do they respond to change?
	Sustainability

Ecological Footprints

Resources

Major Environmental Problems

What is science?

Matter

Chemical and Physical Changes

Laws of Thermodynamics
Systems
	*Explain the value of 

  sustainability

*Assess major

  environmental issues

*Analyze components

  of systems

*Know the major forms of energy and their

  usefulness

*Identify the types of

  matter

*Explain chemical and

  physical changes

*Interpret the Laws of

  Thermodynamics
	Exam on Chapters 1 & 2
Essay completion
	Chapters 1 & 2 study guide
Essays

Renewable & Nonrenewable Resources  (1999-2)
Additional Activities
1.  Environmental Issues Pyramids

2.  “Many Sides of Cotton”

3.  Sampling Introduction

4.  Sampling Techniques
	Science & Technology

3.2.12C

3.4.12B

3.8.12A

Environment & Ecology

4.2.12A

4.2.12B

4.2.12C

4.3.12A

4.3.12C

4.4.12A

4.6.12A

4.6.12B

4.6.12C

4.8.12D


UNIT 2: ECOSYTEMS

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  What are ecosystems and how do they work?

2.  What happens to matter in an ecosystem?
	Ecology

Ecosystem Structure

Food Webs and Energy Flow

Productivity

Nutrient Cycles

Human Influences

	*define parts of an

  ecosystem

*describe energy flow

  through food webs

*interpret trophic level

  pyramids

*trace the biogeochemical cycles
	Exam on Chapter 3

Essay completion


	Chapter 3 study guide
1. Inquiry and Design Discussion

2. Design and set-up for “Primary Productivity” LAB
3.  Millcreek Stream sampling

4.  Water Standards handout
5.  Nitrogen cycle handout
Essays

Gypsy Moth Essay (2001-2)

Biogeochemical Cycles (2008-4)

Pond essay (1999-1)
	Science & Technology

3.3.12A

3.3.12D

3.5.12C
Environment & Ecology

4.3.12C

4.6.12A


UNIT 3: BIODIVERSITY, EVOLUTION, SPECIES INTERACTIONS, and POPULATION CONTROL

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  What is biodiversity and why is it important?
2.  What is species diversity and why is it important?

3.  How do species interact?

4.  What limits the growth of populations?
	Biodiversity
Evolution

Natural Selection

Geologic Processes and Climate

Human Activities

Niches

Species Interaction

Population Limits

Carrying Capacity

Succession


	*understand the theory of evolution

*discuss natural selection

*analyze survival of the

  fittest

*relate the parts of a

  community to types of communities

*define types of species and interactions

*explain primary and

  secondary succession

*describe traits of a 

  population

*analyze the variables that affect population growth

*explain carrying capacity

*compare r- and k-selected species
	Exam on Chapters 4 & 5

Lab report for Primary Productivity Lab

Formal Lab Report for Lemna minor

Quadrat Study report

Peppered Moth report

Hardy-Weinberg report

Forest Succession report

Predator Prey report


	Chapters 4 & 5 study guide
1.   Complete “Primary Productivity” Lab

2.  Quadrat study at Baker’s Field

3. "Peppered Moths” activity
4.  “Hardy-Weinberg” and “Bottleneck Activity”

5.  Chi-Square Analysis

6. Tree identification and succession analysis at Eliot Street forest

7. ”Forest Succession” packet

8.  Set-up Lemna minor lab

9.  Discussion of formal lab report for Lemna minor lab

10.  “Predator Prey Relationships” activity
Essays

Zebra Mussels (2010-4)

Termite (2010-2)
Wetlands (2012-4)
	Science & Technology

3.3.12A

Environment & Ecology

4.1.12A

4.1.12B

4.1.12C

4.1.12D

4.1.12E

4.6.12.A

4.6.12B

4.6.12C

4.7.12A

4.7.12C

4.8.12A

4.8.12B

4.8.12D


UNIT 4: HUMAN POPULATION 

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  What factors influence human population size?

	Human Population Size

Factors That Influence Population Size

Population Age Structure

Slowing Global Population


	*explain birth rate and death rate

*explain fertility rates and how they have changed over time

*discuss what factors affect fertility, birth, and death rates

*explain population age

  structure diagrams

*analyze how age structure affects population growth

*identify and explain how factors affect population growth

*relate how economic status can change population growth
	Exam on Chapter 6

Age Structure Diagram timed essay

Human Population reports

Essay completion
	Chapter 6 study guide
1. Cemetery Field Trip – “Human Population – Changes in Survival”

2.”Human Population Dynamics”

Essays

Age Structure Diagram (2000-4)

(timed essay)

Industria Essay (2003-2)

Population Growth/Total Fertility Rate (2008-4)

	Science & Technology

3.6.12A

3.8.12.A

3.8.12.C

Environment & Ecology

4.3.12A

4.3.12C

4.4.12A

4.4.12B

4.4.12C

4.4.12D

4.8.12A

4.8.12B

4.9.12A


UNIT 5: CLIMATE, TERRESTRIAL AND AQUATIC DIVERSITY 

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  What factors influence climate and biomes?

2.  What is the general nature of terrestrial systems?

3.  What is the general nature of aquatic systems?
	Weather and Climate

Wind Currents

Ocean Currents

Biomes

Aquatic Environments

Saltwater Life Zones

Freshwater Life Zones


	*compare weather and 

  climate

*evaluate the effects of

 ocean and wind currents

 on weather, climate, and

 biodiversity

*discuss the adaptations of aquatic plants and animals

*discuss the physical and chemical parameters of a freshwater life zone

* discuss the physical and chemical parameters of a saltwater life zone

*discuss the components

  and location of the major biomes of the world
	Exam on Chapters  7 & 8

Essay completion
	Chapters 7 & 8 study guides
Essays
Animal Waste Essay (2001-4)


	Science & Technology

3.3.12A

3.3.12D

3.5.12C

Environment & Ecology

4.1.12A

4.1.12B

4.1.12C

4.1.12E

4.3.12A

4.3.12C

4.6.12A

4.6.12B

4.6.12C

4.7.12A

4.7.12B

4.8.12D

4.9.12A


UNIT 6: SUSTAINING BIODIVERSITY:  SPECIES, TERRESTRIAL ECOSYSTEMS, and AQUATIC LIFE ZONES  

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  How do humans accelerate species extinction?

2.  What are the major threats to terrestrial ecosystems?

3.  How should we manage and sustain biodiversity?
4.  What are the major threats to  aquatic  ecosystems?

5.  How can we protect and sustain marine biodiversity?


	Human Impacts on Biodiversity

Species Extinction

Depletion and Protection of Wild Species

Wildlife Management

Managing Forests

Forest Resources

Deforestation

Grasslands

National Parks

Nature Reserves

Ecological Restoration

Human Impacts

Protecting Marine Biodiversity

Protecting Marine Fisheries

Protecting Wetlands

Protecting Lakes and Rivers
	*analyze the human impact on biodiversity

*define the three types of species extinction

*explain the economic and intrinsic value of 

  biodiversity

*describe causes of

  extinction and depletion

*research solutions to 

  species extinction

*explain the pros and cons of wildlife management

*map the world land-use

*discuss the management

  of forests, parks, and 

  reserves

*explain the steps involved with ecological restoration

*relate the human impacts on aquatic biodiversity

*explain the methods used to protect aquatic species,  wetlands, rivers, and lakes
	No Exam on Chapters  

9-10-11

Animal Population reports

Essay completion
	Brief overview of chapters 9-10-11
Essays

Extinct Species Essay (2000-3)

Whooping Crane and California Condor (2003-4)

Healthy Forests Initiative (2007-3)

Additional Activities
1. Nesting in Whooping Cranes Activity

2. Alien Mussels Activity

3. Bluefin Tuna Activity

	Science & Technology

3.5.12D

Environment & Ecology

4.1.12A

4.1.12B

4.1.12C

4.1.12D

4.1.12E

4.6.12.A

4.6.12B

4.6.12C

4.7.12A

4.7.12B

4.7.12C

4.8.12D

4.9.12A


UNIT 7: FOOD PRODUCTION, SOIL, and PEST MANAGEMENT 

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  How is food produced?

2.  Why is there hunger?

3.  What environmental problems arise with food production?

4.  How can we produce food more sustainably?
	Food Security

Hunger and Malnutrition

Food Production

GMO’s

Environmental Problems

Soil

Pesticides


	*identify how food is

  produced

*explain the different types of agriculture

*compare subsistence 

  agriculture and

  industrialized agriculture

*relate food production to nutrition

*discuss the environmental

  effects of producing food

*explain govt. agricultural policies
*describe the layers of a soil profile

*explain erosion and soil

  conservation 

*describe pest control

*compare first and second generation pesticides

*compare the advantages and disadvantages of

  pesticide use

*research the laws and

  regulations for pesticides

*describe IPM
	Exam on Chapter 12

Pesticide reports

Genetically-Modified Foods lab report

Physical and Chemical Characteristics of Soil report

Essay completion
	Chapter 12 study guide
1.  “Pesticide Spraying”

2.  “Genetically-Modified Foods” with Gannon SIM

3.  “Physical Characteristics of Soil”

Essays

Meat Production Essay (2005-2)
Fish Harvest (2006-4)
GM Crops (2009-4)

Soil Conservation Essay (2004-4)

Pesticides (2012-3)
Additional Activities
1.  “Pesticide Spraying”

2.  “Lessons from Pesticide Labels”
3.  “Chemical Soil Testing


	Science & Technology

3.5.12D

3.6.12A

3.8.12A

3.8.12.C

Environment & Ecology

4.2.12D

4.3.12A

4.3.12C

4.4.12B

4.5.12A

4.5.12B

4.5.12C

4.8.12A

4.8.12B

4.8.12C

4.8.12D

4.9.12A


UNIT 8: WATER and GEOLOGIC RESOURCES 

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  How much usable water is available?
2.  How can we use more water sustainably?

4.  What are the earth’s major geological processes?

5.  What are mineral resources and the environmental impacts of extracting them?
	Properties

Use of Water Resources

Dams and Reservoirs

Ground Water

Using Water More Efficiently

Flooding

Geologic Processes

Rock Cycle

Formation of Mineral Resources

Removing Mineral Resources

Environmental Impacts

Supplies of Mineral Resources


	*discuss the importance of water

*identify where fresh water is located

*define the terms related to surface and ground water

*explain what causes water shortages

*compare the pros and cons of dams and reservoirs

*describe desalination

*list steps to conserve water

*describe the causes and

 effects of flooding

*define the earth layers 

*explain the dynamics of

  plate tectonics

*explain the changes caused by earthquakes and

  volcanoes

*describe the rock cycle

*identify the types of rock

*define the types of mineral resources

*describe the types of

  mining 

*explain the environmental

  impacts of mineral

  extraction

*identify where mineral

  resources are located

	Exam on Chapters 13 & 14

Cookie Mining report

Essay completion
	Chapters 13 & 14 study guides
1.  “Cookie Mining”

Essays
Colorado Water Diversion(2009-3)
Strip Mining Essay (2005-3)


	Science & Technology

3.5.12A

3.5.12B

3.5.12D

3.6.12.A

3.8.12A

3.8.12C

Environment & Ecology

4.1.12A

4.1.12B

4.1.12C

4.1.12E

4.2.12A

4.2.12B

4.2.12C

4.3.12A

4.3.12C

4.8.12A

4.8.12B

4.8.12D

4.9.12A




UNIT 9: NONRENEWABLE and RENEWABLE RESOURCES

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  What major sources of energy do we use?

2.  What are the advantages and disadvantages of nonrenewable resources?

3.  What is the importance of energy efficiency?

4.  How can we cut energy waste?

5.  What are the advantages and disadvantages of renewable resources?
	Major Energy Sources

Oil

Natural Gas

Coal

Nuclear Energy

Improving Energy Efficiency

Solar Energy

Hydroelectric Power

Wind Power

Biomass Power

Geothermal Power

Hydrogen Energy


	*explain the types of energy resources

*describe fossil fuel supplies

*compare the various uses of fossil fuels

*investigate the nuclear 

  Industry
*explain energy efficiency

*list ways to improve 

  energy efficiency

*describe the advantages

  and disadvantages of

  alternative energy sources
	Exam on Chapters 15 & 16

Nuclear Power and Microalgae timed essays

Essay completion
	Chapters 15 & 16 study guides
Essays

Nuclear Power (1998-2)

(timed essay)
Microalgae (2008-1)

(timed essay)
Natural Gas (2012-1)
Math Essays
Fremont KwH (2004-2)

Grid-Connected Systems (2006-1)

Home water & Energy Usage (2007-2)

LDC’s & MDC’s (2008-3)

Anaerobic Digesters (2009-2)

Gold Mining (2008-2)

Forest Biomass (2012-2)


	Science & Technology

3.5.12C

3.6.12A

3.6.12.C

3.8.12A

3.8.12C

Environment & Ecology

4.3.12A

4.3.12C

4.8.12A

4.8.12B

4.8.12C

4.8.12D

4.9.12A


UNIT 10: ENVIRONMENTAL HAZARDS and HUMAN HEALTH

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  What major health hazards do we face?

2.  How do we evaluate risks and reduce them?
	Major Health Hazards

Chemical Hazards

Biological Hazards

Risk Analysis


	*define risk and probability

*define toxicity, dosage, 

  response, and hazards

*calculate lethal dosage

*explain the types of

  chemical and biological

  hazards and their

  harmful effects

*explain risk analysis and

  how it is determined
	No exam on Chapter 17

Essay completion
	Discussion of Chapter 17 Topics
Essays

LD50 Essay (2002-3)

Diseases on the Rise (2005-1)
	Science & Technology

3.5.12C

3.6.12A

3.6.12.C

3.8.12A

3.8.12C

Environment & Ecology

4.3.12A

4.3.12C

4.8.12A


UNIT 11: AIR POLLUTION, CLIMATE CHANGE, and OZONE DEPLETION

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  What are the components of the atmosphere?

2.  What are the major outdoor and indoor air pollutants?

3.  How can we reduce air pollution?

4.  What causes climate change and what can happen in the future?

5.  How have we depleted stratospheric ozone and what can we do about it?
	Atmosphere

Outdoor Air Pollution

Acid Deposition

Indoor Air Pollution

Health Dangers

Solutions

Climate Change and Greenhouse Effect

Increasing the Earth’s Average Temperature

Ozone Depletion

Protecting the Ozone Layer 


	*define the layers of the 

  atmosphere

*explain the major types of air pollutants and their

  effects on organisms

*explain the causes and

  effects of acid rain

* explain the causes and

  effects of indoor air

  pollution

*identify the laws related to air pollution

* explain the greenhouse

  effect

*explain factors affecting

  global climate

*analyze ozone depletion

*investigate pollution

  prevention
	Exam on Chapters  18 & 19

Lichens lab report

Essay completion
	Chapters 18 & 19 study guides
1. “Lichens as Heavy Metal Indicators” Lab

Essays

Nitrogen Cycle and Air Pollution (2009-1)

Temperature/ CO2 Concentration (2006-2)

Stratospheric Ozone (2007-3)
Nitrogen Ban on Smog (2009-1)

Additional Activities
1. ”Emissions of Air Pollutants in the U.S.”

2. ”Analysis of CO2 Trends” Computer Project


	Science & Technology

3.5.12C

3.6.12A

3.6.12.C

3.8.12A

3.8.12C

Environment & Ecology

4.3.12A

4.3.12C

4.8.12A

4.8.12B

4.8.12C

4.8.12D

4.9.12A


UNIT 12: WATER POLLUTION; SOLID and HAZARDOUS WASTE

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  What are the causes and effects of water pollution?

2.  How can we best deal with water pollution?

3.  What are solid waste and hazardous waste and why are they problems?

4.  In what ways can we deal with solid and hazardous waste?

5.  How can we make the transition to a more sustainable low-waste society?  
	Types and Sources

Pollution of Streams and Lakes

Groundwater Pollution

Ocean Pollution

Sewage Treatment

 Drinking Water Quality

Wasting Resources

Producing Less Waste & Pollution

Solutions, Reuse,  Recycling

Burning, Burying, & Exporting Waste

Hazardous Waste Regulation in the United States

Low-Waste Society


	*describe sources of water pollution and prevention

*compare pollution of lakes and streams

*explain groundwater

  pollution and prevention

* explain ocean

  pollution and prevention

*trace the steps of sewage treatment

*analyze the methods used to purify drinking water

*define solid and waste and how it is produced

*explain how to produce 

  less waste

*describe the ecological 

  revolution

*discuss the pros and cons of recycling

*explain alternative ways to dispose of waste

*describe hazardous wastes

*explain how hazardous

  wastes are regulated
	Exam on Chapters  20 & 21

Lab report on water pollutants

Essay completion
	Chapters 20 & 21 study guides

l

1. ”Field Trip to Landfill, Water and Sewage Treatment Plants”

2.  ”Toxicity Detection of Water            Pollutants” LAB

Essays

Municipal Solid Waste Landfill (2008-2)

City Council Sewage Vote (2007-1)

Municipal Solid Waste Threatens Fremont Turtle (2008-1)

Solid Waste Landfill (2008-2)
Deadly Pollutants Kill Children in India and China (2010-1)

	Science & Technology

3.5.12D

3.6.12A

3.8.12A

3.8.12.C

Environment & Ecology

4.2.12D

4.3.12A

4.3.12C

4.4.12B

4.5.12A

4.5.12B

4.5.12C

4.8.12A

4.8.12B

4.8.12C

4.8.12D

4.9.12A


UNIT 13: SUSTAINABLE CITIES

	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  What are the major population trends in urban areas?
2.  What are the major urban environmental impacts?

3.  How can cities become more sustainable?
	Urbanization and Urban Growth

Urban Environmental Problems

Transportation

Urban Land-Use and Planning

Solutions:  Sustainability


	*explain the patterns of

  urban growth

*describe major urban

  problems

*discuss the health and

  environmental pros and

  cons of urbanization

*explain the resource 

  problems of urban areas

*discuss how transportation

  affects urban development

*explain various aspects

  of urban land-use

  planning

*discuss what can make 

  urban areas more

  sustainable


	No exam on Chapter  22

Impact Statements report

Brownfield Development reports

Essay completion
	Discussions on content material
Essays

Brownfields (2006-3)

Urban Population (2007-4)
Additional Activities
1. ”Impact Statements” activity
2. “Brownfield Development” activity

	Science & Technology

3.6.12.A

3.8.12C

Environment & Ecology

4.3.12A

4.3.12B

4.3.12C

4.4.12C

4.5.12B

4.7.12C

4.8.12D

4.9.12A




UNIT 14: ECONOMICS and ENVIRONMENTAL LAW
	ESSENTIAL QUESTIONS
	CONTENT
	SKILLS 
	ASSESSMENT
	LESSONS
	STANDARDS

	1.  How are economic systems related to the environment?

2.  How can we use economic tools to deal with environmental problems?

3.  How can we make the transition to a more environmentally sustainable economy?

4.  What is the role of the government in making the transition to a more sustainable society?

5.  What is the role of environmental groups?
	Economic Resources, Systems, and Environmental Problems

Pollution Control and Resource Management

Regulations and Market Forces

Environmentally Sustainable Economics

Politics and Environmental Policy

Environmental Law

Environmental and Anti-Environmental Groups

Global Environmental Policy


	*define the major economic systems

*explain how environmental

  problems can affect

  economic growth

*compare internal and

  external costs

*define full-cost pricing

*discuss the economics of pollution control and

  resource management

*discuss how regulations 

  can improve environmental quality

*explain how policy is made

*research the environmental

  government agencies

*discuss how citizens and

  groups determine laws

*explain global policy
	No exam on Chapters  23 & 24
These topics are incorporated into the essays throughout the year.


	Discussions on content material

1. Video:  “The Lorax”

Additional Activities
1. ”Simulated Assembly Line Production”

2. “Common Ground”

3. ”TVA vs. Hill Case”


	Science & Technology

3.6.12.A

3.8.12C

Environment & Ecology

4.3.12A

4.3.12B

4.3.12C

4.4.12C

4.5.12B

4.7.12C

4.8.12D

4.9.12A




