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Atoms and Molecules
(Physical Science Focus)

	Essential Understanding: 

1. The structure of matter determines the properties and uses of materials.

	Content Standards:

1. Atoms react with one another to form new molecules. (9.4)

2. Understand the structure and properties of matter.

3. Understand that atoms react with one another to form new molecules. (9.4)

4. Understand the nature of scientific knowledge.

5. Understand the nature of scientific inquiry.


	Essential Question: How does the structure of matter affect the properties and uses of materials?

	

	Learning Goals: Students will:

	Describe the general structure of an atom.

	Identify the number of protons, neutrons and electrons in stable atoms, ions and isotopes.

	State the charge, mass and location of each part of an atom according to the modern model or Bohr model of the atom.

	Diagram models of the atom for the first 20 elements on the Periodic Table.

	Classify elements as metals, nonmetals or metalloids based on location on Periodic Table and electron structure.

	Associate number of valence electrons with reactivity and bonding tendencies for the first 20 elements on the Periodic Table.

	Describe how atoms combine to form new substances by transferring electrons (ionic bonding) or sharing electrons (covalent bonding) in chemical formulas.

	Relate the chemical formula of a compound to the relative numbers of atoms or ions present in chemical compounds.


	Suggested Strategies
	· Read and answer questions in the textbook.  
· “Drawing Atoms” worksheet, 
· “Atomic Dimensions” worksheet, 
· Chemical Family presentations (Cooperate & Collaborate), 
· End of Chapter Questions, 
· “It’s a Gas” Lab, “Bonding & Chemical Formulas” worksheet, 
· Drawing ionic bonds with Lewis Dot diagrams,
· Drawing covalent bonds with Lewis Dot diagrams, 
· Concept Review Ionic & Covalent Bonds, 
· CR Compound Names & Formulas.  
· Lewis Dot Diagrams worksheet, 

	Suggested Assessments
	· Test:  Chapter 4 Atomic Structure (A/B) 
· Test:  Chapters K4,K5 Atomic Structure & the Periodic Table (C)

· Chemical Family Presentations (Cooperate & Collaborate/Oral presentations)

· Test:  Chapter 5 The Structure of Matter (A/B), Chapters L1,L2 Chemical Bonding & Reactions (C)

· Chapter L3 Chemical Compounds & pH (C)

	Suggested Resources
	· Holt Science Spectrum Physical Science 2006 Chapters 4, 5, and 6, 
· Holt Science & Technology: Introduction to Matter K 2005 (Chapters 3, 4, & 5), 
· Holt Science & Technology: Interactions of Matter L 2005 (Chapters 1, 2, and 3)

	Suggested Tech Integration
	· Students use the Internet to learn about elements in their assigned element family.  

	Content Vocabulary
	· atoms, elements, compounds, molecules, protons, neutrons, electrons, ions, stable, (cations, anions), metals, non-metals, metalloids, Periodic Table, neutral, family group, Lewis Dot diagram, bonding, chemical formula, subscript, coefficient, chemical symbol, (polyatomic ions), isotopes, valence electrons,  valence, ionic, covalent, 

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information


Carbon and Polymers

(Physical Science Focus)

	Essential Understanding: 

1. The structure of matter determines the properties and uses of materials.

	Content Standards:

1. Understand the structure and properties of matter

2. Due to its unique chemical structure, carbon forms many organic and inorganic compounds. (9.5)

3. Chemical technologies present both risks and benefits to the health and well-being of humans, plants and animals. (9.6)

4. Understand the nature of scientific knowledge

5. Understand the nature of scientific inquiry


	Essential Question: What is the role of polymers in our world?

	

	Learning Goals: Students will:

	Explain how the structure of the carbon atom affect the type of bonds it forms in organic and inorganic molecules.

	Describe how carbon atoms form linear, branched or ringed structures.  

	Describe combustion reactions of hydrocarbons and their resulting by-products.

	Identify what a polymer is and the variety of polymers around us.

	Explain the general formation and structure of synthetic polymers such as polyethylene.

	Explain how simple chemical monomers can be combined to create linear, branched, and /or cross-linked polymers.  

	Describe the difference between different types of synthetic polymers (oil based plastics versus plant based plastics/bioplastics).  

	Explain the advantages and disadvantages for the use of synthetic polymers. 

	Distinguish the meanings of the terms:  compostable, biodegradable, bioplastic, biopolymer.

	Explain the short- and long-term impacts of landfills and incineration of waste materials on the quality of the environment.


	Suggested Strategies
	· Read Chapter 6 p. 165-172 and define bold and italicized terms.  Use atom model kits to build organic hydrocarbon molecules. Read “Plastic: The Basics of Polymer Chemistry” article and complete worksheet.  STS “Credibility of Websites” Sheet.  Text questions 1-6 p. 172 (A), 

· “Living with Plastics” Activity 5 Modeling Polymers (with people).  “Making Models” (with paperclips), 

· CAPT Imbedded Lab:  “Plastics: Strength Inquiry Lab” , 

· Making Goop-connection to cross linking

	
	· “Problems & Benefits of Plastics” paper (noting credibility of resources used for the paper) 

· Quiz or Quest:  Organics

	Suggested Resources
	· Holt Science Spectrum Physical Science 2006, Holt Science & Technology: Introduction to Matter K 2005, 
· Holt Science & Technology: Interactions of Matter L 2005, 
· Internet:  “Plastic:  The Basics of Polymer Chemistry”. 

· SEPUP Lab-Aids “Living with Plastics”.  

	Suggested Tech Integration
	· CAPT Embedded Task “Credibility of Websites” (take students to the computer lab, go through different aspects of a website to look for signs of credibility or lack of credibility)  

	Content Vocabulary
	· organic compounds, organic, hydrocarbons, alkanes, alkenes, alkynes, alcohols, methane, ethane, propane, butane, ethane, polyethene, polymer, monomer, branching, ring-pattern, credibility, parenthetical citations, bioplastic, biodegradable, compostable, biopolymer

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Chemical Impacts on the Environment

(Physical Science Focus)
(Global Interdependence Focus)
	Essential Understandings: 

1. Human activities can affect the environment.

2. Matter is neither created or destroyed but can change form.  

	Content Standards:

1. Atoms react with one another to form new molecules.  (9.4)

2. Chemical technologies present both risks and benefits to the health and well being of humans, plants, and animals. (9.6)

3. The use of resources by human populations may affect the quality of the environment. (9.8)

4. Accumulation of metal and no-metal ions used to increase agricultural productivity is a major source of water pollution.  (9.8)

5. Some materials can be recycled, but others accumulate in the environment and may affect the balance of the Earth Systems.  (9.9)

6. New technologies and changes in lifestyle can have positive and/or negative effects on the environment.  (9.9)
7. Understand the nature of scientific knowledge

8. Understand the nature of scientific inquiry

9. Understand the scientific enterprise

	


	Essential Questions: How do science and technology affect the Earth and its resources? How do human activities impact the environment and its resources?

	

	Learning Goals: Students will:

	Explain the chemical composition of acids and bases.

	Explain how the pH scale identifies solutions as acidic or basic.

	Define neutralization and identify the products of a neutralization reaction.

	Explain the change in pH in the neutralization reaction.

	Explain how the release of SO2, CO2, NOx, into the atmosphere can form acid rain. (D 22)

	Explain how acid rain affects water sources, organisms and human-made structures.

	Explain how the accumulation of carbon dioxide (CO2) in the atmosphere increases the “greenhouse” effect and may cause climate changes. (D 23)

	Explain how the accumulation of mercury, phosphates, and nitrates affects the quality of water and the organisms that live in rivers, lakes and oceans. (D 24)

	Define what non-point source pollution is and give examples.  

	Describe human effort to reduce the consumption of raw materials and improve air and water quality.  (D 26)


	Suggested Strategies
	· Notes.

· “Quick Lab:  Which household substances are acidic, which are basic, and which are neither?” Holt Science Spectrum Physical Science p. 260

· Definitions.

· “Testing pH of Solutions” Laboratory activity

· “Neutralization Reactions” worksheet

· “Acids, Bases, and Salts” worksheet

· Concept Review Worksheet “Acids & Bases/Reactions of Acids & Bases/Acids, Bases, & Salts in the Home” Holt

· “Acid Rain” Internet Exploration.

· End of Chapter Review Questions

· CAPT “Acid Rain” Inquiry Lab

· CAPT STS “Connecticut Brownfield Sites”  

	Suggested Assessments
	· Laboratory Report:  Acid Rain (Which type of Rock is Most Resistant to Acid Rain?) CAPT Inquiry 

· Acid Rain Laboratory Experience Quiz

· Test:  Acids and Bases

· Test:  Pollution (Air, Water, and Land)

	Suggested Resources
	· Holt Science Spectrum Physical Science 2006, Chapter 8 “Acids, Bases, and Salts”, 

· Holt Science & Technology: Interactions of Matter L 2005 Chapter 3 “Chemical Compounds” Section 2 “Acids and Bases” and Section 3 “Solutions of Acids and Bases”.  

· Holt Science & Technology:  Environmental Science E 2005 “Chapter 4: Environmental Problems”  Section 1

	Suggested Tech Integration
	· “Acid Rain” Internet Exploration (Uses EPA and USGS websites on Acid Rain to explore the topic and complete a worksheet).

· Acid Rain Video Clip <http://www.mhhe.com/biosci/pae/environmentalscience/enger8e/animations/acid_rain.mov
· Video:  The Earth At Risk Environmental Video Series “Acid Rain”

· Video:  The Earth At Risk Environmental Video Series “Clean Water”

· Video:  The Earth At Risk Environmental Video Series “Clean Air”

· Video:  Scientific American:  Hot Climate Cold Comfort
· Video:  Nonpoint Source Pollution
· CAPT STS Activity:  Connecticut Brownfield Sites http://www.sde.ct.gov/sde/lib/sde/word_docs/curriculum/science/strand3stsbrownfieldteachermaterials.doc


	Content Vocabulary
	· Acid, indicator, electrolyte, base, pH, neutralization reaction, salt, neutralize, antacid, sulfur dioxide, nitrogen oxides, buffer, 

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Energy Transformation

(Physical Science Focus)

	Essential Understanding: 

1. Energy has various sources and forms that are necessary to everyday living.  

	Content Standards:

1. Energy cannot be created or destroyed; however, energy can be converted from one form to another. (9.1)

2. Various sources of energy are used by humans and all have advantages and disadvantages. (9.3)

3. Understand the source s and properties of energy

4. Understand the nature of scientific knowledge

5. Understand the nature of scientific inquiry


	Essential Question: How is energy conserved and transferred?

	

	Learning Goals: Students will:

	Define energy.

	Describe the effects of adding energy to matter in terms of the motion of atoms and molecules, and the resulting phase changes.

	Know the Law of Conservation of Energy.

	Explain how energy is transferred by conduction, convection and radiation.

	Differentiate between kinetic and potential energy.

	Describe how energy is transferred between kinetic and potential forms of energy.

	Describe thermal, electromagnetic, electrical, chemical and mechanical energy transformations.  


	Suggested Strategies
	· Text Section Review and Practice Problem questions.  

· “Transformation of Energy” Packet from Physical Science Work-Text pages  187-193
· Quick Activity “Energy Transfer” p. 403 Holt Science Spectrum Physical Science 2006
· Quick Lab “Is Energy Conserved in a Pendulum?” p. 405 Holt Science Spectrum Physical Science 2006
· Quick Activity “Sensing Hot and Cold” p. 421 Holt Science Spectrum Physical Science 2006
· Demonstration:  Bimetallic Strips

· Quick Lab “How do temperature and energy relate?” p. 425 Holt Science Spectrum Physical Science 2006
· Quick Lab “What color absorbs more radiation?” p. 430 Holt Science Spectrum Physical Science 2006
· Quick Activity “Conductors and Insulators” p. 431 Holt Science Spectrum Physical Science 2006
· Worksheet “Thermal Pollution” and “Land & Sea Breezes” 

· Demonstration:  “Smoke Convection Demonstrator”

· Worksheet “What is Radiation?”  “Methods of Heat Transfer” p.11, 12 Concepts and Challenges in Physical Science 
· Chapter 13 Lab Activity “Convection Currents” Heath Earth Science 1994 p. 248-250

· “Solar Heating” Enrichment Activity p. 13 Concepts and Challenges in Physical Science

	Suggested Assessments
	· Test:  Energy and Energy Transformations.

· Test:  Heat and Heat Transfer

	Suggested Resources
	· Holt Science Spectrum Physical Science 2006, Chapters 12.1 Work, 12.3 and 12.4, 13 “Heat & Temperature”. (A/B)

· Physical Science Work-Text Chapter 15 “Energy”

· Holt Science & Technology: Environmental Science 2005, 
· Prentice Hall Science Motion, Forces & Energy 1994, Chapter 5 “Energy:  Forms and Changes” (C)

	Suggested Tech Integration
	· Video:  “Greatest Inventions with Bill Nye: Energy”

· www.scilinks.org  SciLinks code:  HK4048 “Energy Transfer”

	Content Vocabulary
	· Work, energy, potential energy, kinetic energy, mechanical energy, non-mechanical energy, gravitational potential energy, elastic potential energy, electromagnetic waves, conservation, efficiency, energy transformation, nuclear energy, thermal (heat) energy, electrical energy, temperature, thermometer, absolute zero, heat, thermal conduction, convection, convection current, radiation, specific heat, conductor, insulator, insulation, 

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically


Energy Sources

(Science and Technology Focus)

	Essential Understandings: 

1. Energy has various sources and forms that are necessary to everyday living.

	Content Standards:

1. Understand the sources and properties of energy.

2. Energy cannot be created or destroyed; however, energy can be converted from one form to another. (9.1)

3. Energy enters the Earth System primarily as solar radiation, is captured by materials and photosynthetic processes, and eventually is transformed into heat. (9.1)

4. Various sources of energy are used by humans and all have advantages and disadvantages. (9.3)

5. Understand the nature of scientific knowledge

6. Understand the nature of scientific inquiry

7. Understand the scientific enterprise


	Essential Questions: What energy sources are available to us and what are their advantages and disadvantages?  What is the role of energy in our world?

	

	Learning Goals: Students will:

	Discuss properties, uses and formation of fossil fuels.

	Describe how the chemical energy in fossil fuels is converted into electrical energy. (D7)

	Describe the availability, current uses and environmental issues related to the use of fossil fuels. (D8)

	Distinguish between nuclear fusion, fission and chemical reactions.

	Explain how nuclear fission is used to generate electricity.

	Describe the availability, current uses and environmental issues related to the use of nuclear power generation. (D8)

	Describe the availability, current uses and environmental issues of alternative energy sources: hydrogen fuel cells, wind, geothermal, and solar energy to produce electricity. (D9)


	Suggested Strategies
	· Notes: What is radiation? What are the four types of radiation? Nuclear decay and Half-life, 

· Practice Nuclear Decay p. 289 1-4 Holt Science Spectrum Physical Science 2006
· Practice Half-life p. 292 1-5  Holt Science Spectrum Physical Science 2006
· Concept Review “What is Radioactivity?/Nuclear Fusion & Fission”

· Notes: Fission and Fusion

· Read “Nuclear Power:  Risking a Comeback”  National Geographic article and complete worksheet.

· Concept Review Packet:  “Solar Energy, Solar Cells, and Efficiency”.

· “Formation of Coal/Formation of Oil” activity

· CAPT Inquiry Lab “Solar Cookers”

· CAPT STS Activity “Energy Use in Connecticut”  (Excel graphing exercise/research project)

	Suggested Assessments
	· Lab Report “Solar Cookers” (CAPT)

· “Energy Use in Connecticut” CAPT Project

· Test:  Nuclear Energy

· Test:  Energy Resources

	Suggested Resources
	· Holt Science Spectrum Physical Science 2006, Chapter 9 Nuclear Changes, Chapter 23 Using Natural Resources (23.2 Energy and Resources)

· Holt Science & Technology: Environmental Science E 2005, Chapter 5 Energy Resources

· Holt Science & Technology: Interactions of Matter L 2005 Chapter 4 Atomic Energy 

· “Weighing in on Renewable Energy” article Geotimes August 2005

	Suggested Tech Integration
	· “The Chemistry of Fire” DVD
· Videos “Managing Radiation” 9.55 minutes and “A Look at Radiation” 10 minutes

· Video:  “Eyes of Nye:  Nuclear Power”  Have students list the Pros and Cons of Nuclear Power.  Discuss bias. 

· Earth magazine on line:   http://www.earthmagazine.org/
· “How Stuff Works:  Fuel Cells” (Howstuffworks.com/Fuel_cell.htm)

· Introduction to Solar Cookers Power point:  http://solarcooking.org
· A Solar Cooking Day (slide show) at http://solarcooking.org
· Video:  “Modern Marvels:  Alternative Energy” with worksheet.

	Content Vocabulary
	· Radioactivity, nuclear radiation, alpha particle, beta particle, gamma ray, half-life, fission, nuclear chain reaction, critical mass, fusion, background radiation, rem radioactive tracer, fossil fuel, nonrenewable resource, renewable resource, geothermal energy


	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


Chemical and Physical Processes of the Earth

(Earth/Space Focus)
(Global Interdependence Focus)
	Essential Understandings: 

1.  People and other organisms use Earth’s resources for everyday living.  

2. Matter is neither created nor destroyed; it just changes form.  

	Content Standards:

1. Elements on Earth move among reservoirs in the solid earth, oceans, atmosphere and organisms as part of biogeochemical cycles. (9.7)

2. Understand Earth’s composition and structure

3. Understand atmospheric processes and the water cycle

4. Understand the nature of scientific knowledge

5. Understand the nature of scientific inquiry

6. Understand the scientific enterprise


	Essential Question: How do materials cycle through the Earth’s systems?

	

	Learning Goals: Students will:

	Explain how chemical and physical processes cause carbon to cycle through the major earth reservoirs. (D 19)

	Explain how solar energy causes water to cycle through the major earth reservoirs.  (D 20)

	Explain how internal energy of the Earth causes matter to cycle through the magma and the solid earth. (D 21)

	Identify and describe the formation of the three rock types. (Igneous, Sedimentary, and Metamorphic)


	Suggested Strategies
	· Read content in text.

· Notes on cycles in nature:  rock cycle, carbon cycle, water cycle, 

· Rock labs.

· Diagram completion for cycles.  

	Suggested Assessments
	· Test:  Cycles in Nature

	Suggested Resources
	· Holt Science Spectrum Physical Science 2006, (A/B) Chapter 23 “Using Natural Resources”

· Holt Science & Technology: Environmental Science 2005, Chapter 2 “Cycles in Nature” (C)

· Merrill Earth Science 1995 (C) 

	Suggested Tech Integration
	· Discovery Education Streaming Video:  Rock Cycle and Plate Tectonics.  

	Content Vocabulary
	· Carbon cycle, water cycle (hydrologic), sedimentary, igneous, metamorphic, weathering, erosion, deposition, compaction, evaporation, condensation, transpiration, precipitation, 

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Communicate effectively

· Collaborate and cooperate

· Access and process information

· Core Ethical Values


 Conservation of Resources

(Global interdependence Focus)

	Essential Understanding: 

1. Human behavior can be altered to limit the impact on the environment.  

	Content Standards:

1. Some materials can be recycled, but others accumulate in the environment and may affect the balance of the Earth systems.  (9.9)

2. Understand the nature of scientific knowledge

3. Understand the nature of scientific inquiry

4. Understand the scientific enterprise


	Essential Question: How can we conserve resources to lessen our impact on the environment?

	

	Learning Goals: Students will:

	Explain the difference between renewable and nonrenewable resources.

	Explain how land development, transportation options and consumption of resources may affect the environment. (D 25)

	Describe human efforts to reduce the consumption of raw material and improve air and water quality (Reduce, Recycle, Reuse) (D 26)


	Suggested Strategies
	· Reading in text.

· Discussion and demonstration of recycling efforts and savings.  

	Suggested Assessments
	· Test

	Suggested Resources
	· Holt Science Spectrum Physical Science 2006, 
· Holt Science & Technology: Environmental Science 2005,

	Suggested Tech Integration
	· Video:  National Geographic “Human Footprint”

	Content Vocabulary
	· Non-renewable resource, renewable resource, reduce, reuse, recycle, 

	Lifelong Learning/21st Century Skills
	· Productive habits of mind

· Quality work

· Read critically

· Access and process information

· Core Ethical Values
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