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Course Description

Philosophy: 

The goal of science is to observe and attempt to explain the natural world.  Scientific knowledge is guided by theories that can be tested with methods that a scientist from any country could follow. Scientists work in teams to develop understanding and publish their findings for peer review.  Many scientific issues are controversial.  

Physical Science Course Content

· Scientific Method, Metric System, Measurement, Data Presentation 
· Mechanical Energy

· Heat Energy 

· Waves, Sound and Light 

· Electric and Magnetic Energy
· Radioactivity
Earth and Space Science 

· Big Bang, Universe and Stars

· Earth in the Solar System

· Dynamic Earth Processes

· Solar Radiation 
· Structure and Composition of the Atmosphere
· Physical Properties of the Oceans
· Climate and Weather

· California Geology, Resources and Hazards
Chemistry 
· Atomic model and periodic table

· Mixtures and Solutions

· Reactions 

· Biochemistry -Life Science
Themes

· The American Dream – cars, houses, travel, hobbies, satisfying employment

· National controversies – energy, waste, water, biological diversity, zoning, pesticides

· Transportation: skateboards, bicycles, electric cars, gasoline, bridges, roads, trains, and planes

· Power Generation – fossil fuel, wind, hydroelectric, geothermal, solar, nuclear
· Agriculture and Food Preparation – crops, pesticides, product labeling and cooking

· Real Estate – building materials and engineering

· Sports Mechanics

· Product Evaluation and comparison 
· Maps – topographical and from space

· California  – natural resources and hazards
Local Controversies

· Petaluma water treatment facilities at present and in the future

· Santa Rosa waste water management and The Geysers

· Hiking and bike paths in and around Petaluma

· Highway 101 widening

· Petaluma zoning, growth control and  water rights
	California Standards and Curriculum Topics

	Physics 

Waves: Electromagnetic spectrum, wavelength, speed, frequency, wave properties

Energy: Kinetic and potential energy, heat energy, temperature, specific heat, convection, conduction

Electricity and magnetism: series and parallel circuits, Ohm’s Laws, charges, currents, fields, polarity, electrical power generation, electric motors

Alternative energy and fuels

Nuclear Processes: Radioactivity: fission and fusion, E=mc2, Decay: alpha, beta, gamma radiation, half life of unstable elements

Space Science

Universe: Big Bang Theory, formation, scale, structure, red shift, expansion, galaxies, visible mass and dark matter, element formation, gravity

Galaxy: scale, structure and classification, parsecs, light years, parallax

Stars: telescopic information, classification, mainstream life cycle, red giants, black holes, neutron stars, novas, supernovas

Solar System: nebula theory, terrestrial planets, asteroid belt, gas planets, planetoids, meteors, comets


	Earth Processes

Early Earth: formation, atmosphere, fossil record, mass extinctions, geologic time scales, Pangaea

Plate tectonics: ocean floor topography, boundaries, plate movement, magma convection

Earthquakes and volcanoes: locations, Earth’s internal energy, magma, types, scales

Rock cycle: formation processes, igneous, sedimentary, metamorphic, weathering, erosion 

Solar radiation: absorption, reflection, photosynthesis, re-radiation, energy balance, UV, VIS, IR

Water cycle: ocean, surface water, evaporation, condensation, precipitation, runoff, groundwater seepage

Circulation patterns: water, air, and heat in the ocean and atmosphere, earth rotation, earth tilt, seasons, geographic distribution of rainforests and deserts

Ocean: layered structure, water chemistry, marine organism distribution, pollution, acidification, sea level changes

Climate and weather: precipitation, temperature, humidity, storms
Atmosphere: evolution, structure, composition, pressure, temperature, density, chemistry, N2, O2, and CO2, greenhouse gasses, greenhouse effect, 
Ozone: location, UV light absorption, CFC chemistry, ozone hole
Climate Change/Global warming

Gaia Hypothesis

Carbon-oxygen cycle

Nitrogen cycle , water cycle
California: geology, resources, hazards, importance of water


	Chemistry

Atomic model: nucleus (protons, neutrons and electrons), atomic mass, molar mass, electron shells and energy levels, ions, weak and strong nuclear forces

Periodic table: elements, metals, semimetals, nonmetals, alkali metals alkaline earth metals, transition metals, halogens, noble gases

Chemical Bonds: covalent, metallic, ionic, bond energy

Molecules and Salts: formulas and names

Mixtures: heterogeneous and homogeneous, suspensions, volume, density

Solutions: solvent, solute, dissolving, concentration, saturation

Water: intermolecular forces, solvent, phase changes

Acids, bases, pH scale:  scale 0-14, hydronium ion, hydroxide ion, chemistry in the home
Phases of matter – solid, liquid, gas, plasma, phase changes

Reactions: balanced equations, exothermic and endothermic, activation energy, reaction rates, combustion, synthesis, decomposition, replacement

Gas Laws: temperature, pressure, volume, and amount of molecules

Polymers: carbohydrates, lipids, proteins, and nucleic acids

Hydrocarbons: carbon bonding, molecular names
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