Name of Course:  Honors Earth Science
Length of course: 1 year
Laboratory Science

Grade Level:  11 - 12
Prerequisites:  Algebra, Biology, Chemistry

Instructional methods and/or strategies:  lectures, PowerPoint presentations, labs, videos, computer simulations, projects, online use of Google Earth and other websites, podcasts, field trips (location and funding dependant) 

Labs include 20-30% of instruction 
Evaluation: Unit tests and quizzes, graded lab quizzes, written work, mid-year exam, comprehensive final exam

California Standards:  This course includes all California Earth Science Standards, as well as most Investigation and Experimentation Standards, and some Chemistry and Physics standards. 

 

 

Outline of Honors Earth Science Class for High Schools

 

Introductory note: This course was developed by modifying and making additions to the Honors Geology class created and taught at the Harvard-Westlake School in Los Angeles by Wendy Van Norden.  You will notice the change in format of this outline between units 1-14 and units 15-17; the latter units are outlined in greater detail with regard to the topics covered in classroom presentations (rather than simply presenting a list of unit objectives).  The reason for this difference is that the classroom presentations related to units 1-14 have (in large part) already been developed and are being taught by Mrs. Van Norden in her Honors Geology course, and detailed descriptions are available elsewhere.  The presentations in units 15-17 are additions that would have to be developed further by the course instructor using the detailed outlines presented here, along with the powerpoint presentations and lecture outlines available on the Instructor Resource Center DVD accompanying the textbook (Earth Science, 12th ed., by Tarbuck, Lutgens, and Tasa).  

 

Textbook:  Earth Science, 12th ed., by Tarbuck, Lutgens, and Tasa

Lab book: Laboratory Manual in Physical Geology, 7th ed., AGI and NAGT  

It would be possible to use a class set of lab books. There are many excellent labs available to substitute for the labs in this book. 

 

Unit 1 – Introduction to earth science, and the basic structure of the earth

 

Objectives

 

1. Know what is meant by “earth science”.  Know what the various subdisciplines within earth science are (geology, oceanography, meteorology, astronomy), and what they study.
2. Know the Scientific Method, including the method of multiple working hypotheses

3. Know the nebular hypothesis for the origin of the solar system.

4. For the planet earth, describe and distinguish the following: hydrosphere, atmosphere, biosphere, and geosphere.

5. Describe what “earth system science” is.  Know the difference between a closed and open system.

6. Distinguish between a cycle and a flow.

7. Know what positive and negative feedback systems are.

8. Know the layers of the Earth, how the layers differ, and describe the evidence that we have for the existence of the different layers.

 

Reading: Chapter 1; Chapter  8 pages 238-244; Chapter 9 pages 339-343.

 

Science Content Standards for California Public Schools
 

Physics 4a-b:motion and forces, balancing forces; Earth Sciences 1a-c: nature and age of solar system; Investigation and Experimentation 1f-g:hypotheses, theory, models, 1i: time and natural systems 1k: science is cumulative, 1l: using more than one science to solve problems.

 

 

Unit  2 – Plate Tectonics, the unifying theory of geology

 

Objectives

1. Understand the evidence for and against Alfred Wegener’s Continental Drift

2. Describe the process of seafloor spreading and explain how it led to the theory of plate tectonics.

3. Explain in detail what happens at each of the following and give examples

a. Ocean-ocean convergent boundaries

b. Ocean-continent convergent boundaries

c. Continent-ocean convergent boundaries

d. Divergent boundary

e. Transform fault boundary

4. Explain  magnetic reversals and explain how earth’s history of magnetic reversals has provided evidence for seafloor spreading.

5. Describe the changes in the plates from Pangaea to the present and predict changes for the future. 

6. Describe the mechanism that drives plate tectonics. 

7. Be able to calculate the rate of plate movement. 

8. Relate the formation of Hawaii to the plate tectonic theory

9. Explain how magnetic dip can be used to determine the location of continents in the past. 

 

Reading:  Chapter 7.

 

Labs and Activities
 

Laboratory 1, parts A,B and C

 Seafloor Spreading Worksheet

 (both from http://www.hwscience.com/Geology/Honors/units.html).

 

Science Content Standards for California Public Schools
 

Earth Sciences 3a:ocean floor features and plate tectonics, 3b: structures at plate boundaries, 3e, 3f: types of volcanoes and their tectonic settings; Investigation and Experimentation 1f-g: hypotheses, theories and models, 1i:time and natural systems, 1k:science is cumulative, 1l: using more than one science to solve problems, 1n: mistaken observations and flawed models. 

 

 

Unit 3 – Minerals

 

Objectives

1. Know the properties of minerals

2. Know the major mineral forming elements, and whether they are found as anions or cations. 

3. Be able to test for the following physical properties of minerals, and give examples of common minerals that can be identified with each : Crystal structure, Moh’s Hardness Scale, Cleavage, Streak, Acid test, Luster, Fracture, Density (specific gravity), Magnetism, Optical properties

4. Distinguish among the following silicate structures and give examples of each: Isolated, Single- chain, Double chain, Sheet, Framework

5. Minerals to know for unit test. Be able to identify and know uses for each

a. Silicates: Quartz , potassium feldspar, plagioclase feldspar, olivine, biotite and muscovite mica,  kaolinite, talc, hornblende, augite, 

b. Metal ores: hematite, magnetite, galena, azurite

c. Carbonates:  calcite

d. Elements: sulfur, graphite

e. other non-silicates:  halite, fluorite, gypsum

 

 

Reading: Chapter 2. 

 

Podcasts: Silicates:   http://www.youtube.com/watch?v=8q-Hzq0WXXw, 
Mineral Properties Part 1: http://www.youtube.com/watch?v=FK9KlOAvFrA
Mineral Properties Part 2: http://www.youtube.com/watch?v=y4HdZTyXm-4
 

Labs and Activities
Crystal Tree Formation Lab

Laboratory 3B: Mineral Properties, Uses, and Identification

Building Blocks of Common Minerals

 (from http://www.hwscience.com/Geology/Honors/units.html).

 

Science Content Standards for California Public Schools
 

Earth Sciences 3c: rock properties and chemical and physical conditions of formation; Chemistry 1e: structure of atoms, 2a-c:chemical bonds

 

 

Unit 4 - Igneous Rocks and volcanism

 

Objectives

1. Know the rock cycle.

2. Distinguish among intrusive and extrusive igneous rocks

3. Distinguish among felsic, intermediate, and mafic igneous rocks

4. Identify and describe the mineral composition and formation of the following igneous rocks

a. Phaneritic: Granite, diorite, gabbro, peridotite, any phaneritic porphyry, granite pegmatite

b. Aphanitic:  rhyolite, Andesite, basalt, scoria,  any aphanitic porphyry

c. Glassy/pyroclastic:  pumice, obsidian, tuff

5. Understand the Bowen’s Reaction Series 

6. Relate igneous rock formation to Plate Tectonic settings

7. Explain the formation of the following  intrusive feature

a. Dikes and sills

b. Batholiths, laccoliths, stocks, volcanic neck

c. Hydrothermal veins

8. Distinguish among shield volcanoes, composite volcanoes, fissure flows and  lava domes describing the following

a. Kind of lava

b. Tectonic location

c. Shape and size

d. Eruptive style

e. Examples

9. Describe the formation of the following volcanic features

a. Lava flows,  pyroclastic flows, lahars

b. Crater, caldera

c. Lava tubes

d. Tephra: ash, cinders, bombs, blocks

10. Describe effects of volcanoes on humans and the environment

 

Reading: Chapter 3 pages 52-62; Chapter 9. 

 

Podcasts: Bowens Reaction Series: http://www.youtube.com/watch?v=en6ihAM9fe8
 

Labs and Activities
Laboratory 5: Igneous Rocks 

Bowen’s Reaction Series Lab 

3 Volcano  Google Earth assignment

http://www.hwscience.com/Geology/Honors/units.html 

 

 

Science Content Standards for California Public Schools
 

Physics 3c: atomic motion and energy; Chemistry 7a: atomic/molecular motion and temperature/heat flow; Earth Sciences 3c:rock properties and physical/chemical conditions of formation , 3e-f: volcanoes, hot spots, and subduction. 

 

 

Unit 5 - Sedimentary rocks and soil

 

Objectives

1. Explain the following processes of weathering

a. Physical

i. Exfoliation

ii. Frost wedging

b. Chemical

i. Oxidation

ii. Dissolution

iii. Hydrolysis

2. Explain the chemical and physical weathering of granite

3. Distinguish among weathering, erosion, and deposition.

4. Distinguish among clast sizes: clay, silt, sand, granule, pebble, cobble and boulder

5. Describe sedimentary environments and the kind of sediment found in each.

a. Continental : lake, river, desert, glacier

b. Coastal:  delta, beach, tidal flat

c. Marine: deep sea, continental shelf, tropical reef

6. Explain how oil is created and stored in sedimentary rocks

7. Identify sedimentary rocks and determine mineral composition, likely environments of their formation

a. Clastic rocks:   sandstone, conglomerate, shale, arkose, breccia

b. Chemical rocks:  limestone, chert, rock salt, ironstone 

c. Biochemical:  coal

8. Explain the formation of ripple marks.

9. Explain how soil is formed 

10. Be able to explain the importance of soil formation and erosion in California

 

Reading: Chapter 3 pages 62-70; Chapter 4 pages 83-102. 

 

Podcasts: Sedimentary Facies: http://www.youtube.com/watch?v=sI-ac36PlmQ
 

Labs and Activities
 

Weathering Lab

Sediments Lab

Laboratory 6: Sedimentary Rocks

Sedimentary Environments Google Earth Lab

 (all from http://www.hwscience.com/Geology/Honors/units.html).

 

Science Content Standards for California Public Schools

 

Earth Sciences 3c: rock properties and physical/chemical conditions of formation, 9a: major CA geologic features of economic importance 

 

 

Unit 6 – Metamorphic rocks

 

Objectives

1. Understand the causes and effects of metamorphism. 

2. Distinguish between regional (Barrovian), Contact, Hydrothermal, Blueschist, and Eclogite metamorphic zones by describing each in terms of temperature and pressure. 

3. Give examples of tectonic settings responsible for different zones of metamorphism. 

4. Describe the changes in texture of metamorphic rocks as more pressure is applied. 

5. Identify, and determine the parent rock and degree of metamorphism for each of the following metamorphic rocks: 

a. foliated:   slate, phyllite, mica schist, gneiss

b. unfoliated: marble, quartzite, hornfels

6. Understand the processes that  lead to the deposition of gold, and be able to discuss the history of gold mining in California

 

Reading: Chapter 3 pages 70-78.

 

Labs and Activities
 

Laboratory 7: Metamorphic Rock Identification (from http://www.hwscience.com/Geology/Honors/units.html).

 

Science Content Standards for California Public Schools
 

Earth Sciences 3c: rock properties and physical/chemical conditions of formation, 7d: carbon cycle and reservoirs. 

 

 

Unit 7 – Geologic time

 

 

Objectives

1. Know the following eras in the history of the Earth: Precambrian, Paleozoic, Mesozoic and Cenozoic, and describe major events that occurred in each

2. Be able to interpret rock layers based upon

a. Principle of original horizontality

b. Principle of superposition

c. Principle of cross-cutting relationships

d. Principle of faunal succession

3. Recognize and explain the following

a. Formation

b. Unconformity: disconformity, nonconformity, angular unconformity

4. Understand the principle of radiometric dating. 

 

Reading: Chapter 11.

 

Podcasts:  Absolute Time: http://www.youtube.com/watch?v=ei_C0PWDs9s
 

Labs and Activities:


Laboratory 8: Geologic Time

 

Science Content Standards for California Public Schools
 

Chemistry 11f: uses and calculations of radioactivity; Earth Sciences 1f: bolide impacts, planetary surfaces, and life, 8b: evolution of Earth’s atmosphere.

 

Unit 8 – Topographic Maps

 

Objectives

1. Know how to read a topographic map
 

Labs and Activities

Laboratory 9: Topographic Maps

Rules of Contour Lines : http://www.youtube.com/watch?v=v1-S-ED2Fa4
 

Podcasts: Rules of Contour Lines : http://www.youtube.com/watch?v=v1-S-ED2Fa4
 

 

Unit 9 – Folds, faults, and earthquakes

 

Objectives

1. Know the tectonic forces that result in the following faults: dip slip faults, normal, reverse and thrust, and strike slip faults,  right lateral and left lateral

1. Identify different kinds of folds and be able to interpret surface outcrops of the following:  anticlines and synclines, plunging and non-plunging, basins and domes.

2. Explain the elastic rebound theory

3. Distinguish among the speed and kind of movement of p-waves, s-waves and surface waves.

4. Be able to interpret seismograms in order to determine the following

a. P-wave and S-wave interval

b. Location of epicenter

c. Richter magnitude

d. First motion (pull or push)

5. Describe the effects of earthquakes:  shaking, liquefaction, landslides, tsunamis, fires

6. Distinguish between magnitude and intensity, and tell which scales measure each.

7. Understand how we determine seismic risk and the present state of tsunami warning and earthquake prediction.

8. Determine how well prepared your family is for an earthquake. 

9. Understand how seismic waves give us information about the interior of the Earth

10. Know the history of the San Andreas Fault 

 

Reading: Chapter 8; Chapter 10. 

 

Podcasts: Folds, Dip and Strike: http://www.youtube.com/watch?v=UzZFMWH-lSQ
     Joints and Faults: http://www.youtube.com/watch?v=XvEAFrRwNzM
 

Labs and Activities
 

Virtual Earthquake: http://www.sciencecourseware.org/VirtualEarthquake/
Laboratory 16: Earthquake Hazards and Human Risks

Earthquake Model Investigations

 (from http://www.hwscience.com/Geology/Honors/units.html).

 

Science Content Standards for California Public Schools
 

Earth Sciences 3d: understanding earthquakes, 9b: California’s natural hazards, 9d: use of hazard maps to study CA hazards, past and possible future geologic events

 

 

Unit 10 – Earth history

 

Objectives

1. Know the tectonics of North America including the following: Shield, interior platform, folded mountain belts (Appalachian), sedimentary basins, coastal plain, coastal shelf, Basin and Range, Colorado Plateau, North American Cordillera, Cascades

2. Know the geologic provinces of California

3. Describe the formation of accreted terranes, using California as an example

4. Explain the Wilson Cycle

5. Describe vertical motions of continents (epeirogeny)

 

Reading: Chapter 10; Chapter 12. 

 

Podcasts: Geologic History of Southern California http://www.youtube.com/watch?v=YpIbbul0eQ0
 

Labs and Activities
Laboratory 8: Geologic Time

Landforms of the United States (from http://www.hwscience.com/Geology/Honors/units.html).

 

Science Content Standards for California Public Schools

 

Earth Sciences 1c: Changes through time of Earth nature and processes , 1f: bolide impacts, surface features, and evolution. 

 

 

Unit 11 – Mass wasting

 

Objectives

1. Know the contributing factors to mass wasting: water content, nature of rock or sediments, steepness of slope, angle of bedding planes or other layers of weakness

2. Identify kinds of mass wasting by the speed  and kind of movement, amount of water present, and kind of material (rock, debris, mud)

3. Describe methods of protecting areas from mass wasting.

4. Explain why California is particularly prone to mass wasting 

 

Reading: Chapter 4 pages 102-112.

 

Labs and Activities
 

Landslides and Mass Wasting Lab (from http://www.hwscience.com/Geology/Honors/units.html).

 

Science Content Standards for California Public Schools
 

Earth Sciences 1c: Changes through time of Earth’s nature and processes, 1f: Bolide impacts, surface features, and evolution, 9b: Geologic setting of CA’s natural hazards 

 

 

Unit 12 – Groundwater and streams

 

Objectives

1. Know the Hydrologic cycle

2. Identify permeable and impermeable rocks and sediments

3. Describe the flow of water through the ground using the following terms

a. Aquifer, aquiclude

b. Water table

c. Discharge, recharge

d. Water table well

e. Artesian well

f. Plume

g. Cone of depression

4. Explain the formation of a limestone cavern, hot springs and geysers 

5. Describe the following parts of a stream system:  channel, divide, flood plain, headwaters

6. Describe the changes in a stream valley over time, from young to mature and old.

7. Describe drainage patterns and explain why each develops:  dendritic, trellis, radial

8. Explain how a stream  flows, transports sediment, erodes and deposits

9. Determine how the following affect a stream’s ability to erode and deposit:  gradient, velocity, base level, volume, bed load, friction, discharge 

10. Be able to calculate a stream’s discharge. 

11. Explain the formation of the following stream features:  water gap, delta, meander, oxbow lake, alluvial fan, stream terraces, incised meanders, distributary

12. Describe the process of stream piracy

13. Understand how water is used and transported in California 

 

Reading: Chapter 5.

 

Podcasts: Life History of a Stream http://www.youtube.com/watch?v=SfJ-XfPtBas
Labs and Activities
 

Laboratory 11: Stream Erosion and Deposition

Stream Table Demonstration Lab

Stream Characteristics Lab

(all from http://www.hwscience.com/Geology/Honors/units.html).

 

Science Content Standards for California Public Schools
 

Earth Sciences 9c: Water supply and  need, and their importance to society

 

 

 

Unit 13 – Glaciers

 

Objectives

1. Describe the formation and movement of a glacier

2. Distinguish between different kinds of glaciers

3. Distinguish and describe the formation of the following erosional features: fiord, horn, arête, cirque, hanging valley, striations

4. Distinguish and describe the formation of the following depositional features: terminal, recessional, ground, medial and lateral moraines, outwash plain, erratics, till

5. Distinguish and describe the formation of the following ice features: crevasse, snow line, terminus, iceberg

6. Know the causes of the Pleistocene Ice Age.

7. Describe the Snowball Earth theory.

 

Reading: Chapter 6 pages 153-172. 

 

Podcasts:  Glacial Erosion: http://www.youtube.com/watch?v=AG3luuhc-5Y
 

Labs and Assignments:  Glacier Google Earth Lab

 

Science Content Standards for California Public Schools
Earth Sciences 1c: Water supply and need, and their importance to society. 

 

Unit 14 – Geological Oceanography

Objectives

1. Summarize the four methods we use to explore the topography and rocks of the seafloor (sonar, submersibles, drilling, and satellites).

2. Describe the seismic-reflection method for mapping the geometry of geologic units beneath the seafloor.

3. Summarize or sketch the processes that accompany the formation of new oceanic crust at mid-ocean ridges.

4. Describe black smokers, how they form, and where the hot water originates and how it gets heated.

5. Describe the type of life that exists around hydrothermal vents and where the different creatures derive their food.

6. Sketch or describe some features of the deep seafloor.

7. Describe how the age of the seafloor relates to mid-ocean ridges, depth of seafloor, and sediment thicknesses.

8. Summarize or sketch how a mantle plume can form oceanic islands, providing several examples.

9. Summarize how guyots are interpreted to have formed.

10. Summarize the processes that occur within, in front of, and behind island arcs.

11. Describe some examples of island arcs.

12. Summarize the stages of atoll formation.

13. Summarize or sketch the features of active and passive continental margins.

14. Explain turbidity currents, submarine canyons, fans, and landslides.

 

Reading: Chapter 13; Box 14.2 

 

Labs and Activities
 

Laboratory 1: Plate Tectonics (from http://www.hwscience.com/Geology/Honors/units.html).

 

Science Content Standards for California Public Schools
Earth Sciences 3a-b: Ocean floor features and plate tectonics; 3f: tectonic settings of volcanoes; Investigation and Experimentation 1f-i: Analysis of hypotheses, theory and models, 1k: Cumulative nature of scientific evidence;, 1l: Analysis of problems 

 

Unit 15 – Meteorology

Objectives

1. Know the composition and thickness of the Earth’s Atmosphere  including gaseous components and vertical subdivisions/layers of the atmosphere 

2. Explain  how  and why pressure and temperature change with altitude 

3. Explain the pattern of energy flow between the sun, the earth, and various components of the atmosphere at a given location 

4.  Distinguish between heat and temperature.  

5. Explain heat capacity and  heat transfer - insolation, radiation, conduction and convection.  

6. Describe how large-scale global surface wind patterns result from combination of uneven heating of the earth, convection, and the Coriolis Effect 

7. Know the position and general direction of jet streams.   

8. Explain the reason for the seasons 

9. Review  phase changes of water , including latent heat of fusion of water, latent heat of vaporization of water.  

10. Understand  relative humidity and its relationship with temperature and air density.  

11. Understand cloud formation  including concepts and relationships of existing lapse rate, dry adiabatic lapse rate, and moist lapse rate; stable and unstable air masses;  

12.  Explain mechanical/orographic lifting. 

13. Describe the formation of  inversion layers and explain how they can affect cloud formation.  

14. Know the specific cloud types and their properties ,  cumulus, altocumulus, cirrocumulus, cumulonimbus, stratocumulus, stratus, altostratus, cirrostratus, nimbostratus, cirrus, and virga

15. Understand the  properties of atmospheric high and low pressure systems, including: air density; temperature and relative humidity; surface and high altitude winds; vertical airflow.

16. Be able to interpret weather maps.  

17. Know the major global air masses (e.g., polar continental, tropical maritime, etc) and their basic characteristics. 

18. Be able to explain the geographical distribution of deserts.  

19.  Understand the formation and the features of Tropical Cyclones/Hurricanes 

20. Be familiar with atmospheric influences on direction of movement and hurricane prediction.  

21. Know the properties of warm and cold fronts, including:  their different patterns of clouds; their formation, development, and dissipation in association with extratropical cyclones; and changes in barometric pressure, clouds, and wind direction associated with their approach and passage.  

22. Know the properties of occluded fronts and stationary fronts and be able to interpret weather maps showing isobars and fronts 

23. Extreme or otherwise noteworthy weather phenomena such as thunderstorms, lightning, tornados, blizzards, hailstorms, Santa Ana conditions, ice storms, nor’easters, monsoons, lake-effect snow, El Nino and La Nina conditions, etc.  

24. Understand the Koppen System of climate classification; summary of characteristics of major kinds of climates.  

25. Be able to discuss the human impact on climate, greenhouse gases and global warming.  

26. Review the Carbon cycle and relate it to global climate change.  Understand the residence time of the various components of the carbon cycle. 

 

Reading: Chapters 16- 20.   

 

Labs and Activities 

 

Dew Point and Relative Humidity (from faculty.eicc.edu/kjohnson/labbook/meteorology/dewrhv2.pdf)
 

Cloud in a Bottle Demonstration – several variations of this are readily available on the internet (e.g. Fog Chamber Demonstration from http://serc.carleton.edu/introgeo/demonstrations/examples/fogchamber.html, Cloud in a Bottle from http://www.stevespanglerscience.com/experiment/00000030).

 

Modern Atmospheric CO2 Record Lab (from http://eesc.columbia.edu/courses/ees/climate/labs/co2/) or Carbon Dioxide Exercise (from http://serc.carleton.edu/introgeo/interactive/examples/co2.html).  Either of these exercises could be modified as needed.

 

Runaway Greenhouse Gas Exercise (from http://msowww.anu.edu.au/~pfrancis/roleplay.html).  This is a role-plying exercise that students might enjoy if you have the time.

 

Weather Map Assignment (from http://serc.carleton.edu/files/NAGTWorkshops/intro/activities/Weather_map_assignment_example.pdf).   A modified version of this assignment would serve to teach students about weather maps and frontal systems.

 

Synoptic Meteorology (from http://www.srh.weather.gov/jetstream/synoptic/synoptic_intro.htm, provides background information) and Learning Lesson: Drawing Conclusions (from http://www.srh.weather.gov/jetstream/synoptic/ll_analyze.htm, a series of exercises that help students understand and synthesize the information from Synoptic Meteorology).  This would be an alternative to the Weather map Assignment above.

 

Science Content Standards for California Public Schools

 

Physics 3a: Energy, heat, work; , 3c-d: decrease in order over time; , 5f: electricity and magnetism; Chemistry 2a-b,, 2d, 2h: Chemical bonds; , 4a-c, 4g: Gases and their properties;  7a-d: Chemical Thermodynamics; Earth Sciences 4a-d: Energy in the Earth scystem; 5a-c, 5e-g: Heating of the Earth's surface, winds and ocean currents;  6a-d: Weather, climate, and its evolution; 7a-d: Biogeochemical cycles, 8a-c Structure, compositon, and history of the atmosphere; Investigation and Experimentation 1g: Limitations of models;  1l. Problem analysis and solution using multiple science areas. 

 

 

Unit 16 – Oceanography

Objectives

1. Understand  how wind interacts with water to produce surface and how the Coriolis Effect produces the Ekman spiral and Ekman transport

2. Explain the formation of geostrophic current and describe how the  geostrophic currents  interact with land masses resulting  in gyres.  

3.  Explain upwelling and downwelling, Langmuir circulation, relate them to El Nino, and their ecological significance

4. Explain how the Properties of vertical currents result from density differences  creating thermohaline circulation. 

5. Be able to measure the Characteristics of open ocean waves (wavelength, height, period, etc).

6.  Explain the relationship of wave size to wind speed, duration, and fetch.  Wave dispersal, wave trains, constructive and destructive interference, and wave sets.  

7. How waves behave when they enter shallow water, including wave refraction, diffraction, and why they break, as well as their effect upon the landscape

8. Describe longshore and rip currents and know their effects upon sediment transport and deposition.  

9. Explain the effects of human structures upon shoreline erosion and deposition.

10. Know the composition of seawater: major, minor, and trace constituents.  

11. Explain how environmental factors affecting salinity.  Stability of salinity of the world’s oceans.  

12. Know the Principle of constant proportions and residence time. 

13. Know the relationship between depth and pressure. And be able to use the  gas laws to explain solubility

14. Explain how light is affected as it travels through seawater 

 

15. Know the thermoclines and haloclines and how they differ with latitude.

16. Know what causes tides.   

 

Reading: Chapters 14 and 15.

 

Labs and Activities

 

Salty Sea Lab, Measuring Salinity

 (both from http://www.hwscience.com/Bio/O%26MBio/O%26MBio.html).

 

If you have the resources available to make a simple ripple tank, there are several demonstration and lab activities available on the internet (e.g., http://www.practicalphysics.org/go/Collection_1.html;jsessionid=alZLdQlAHb1).  These demonstrations and labs not only show how water waves behave, but can also be used to demonstrate the wave properties of light for Unit 17 – Astronomy).

 

Science Content Standards for California Public Schools

 

Physics 3a, 3c-d: Heat and Thermodynamics, 4a-d: Waves; Chemistry 1e: Small size of the nucleus relative to the atom as a whole, 2a-b, 2d, 2h:nature of chemical bonds;  4a-c:gases and their properties 6a, 6d (part), 6e (part):Solutions, solute, solvent, effect of temperature, pressure, and surface area, variations in freezing and boiling temperature, 7a; Earth Sciences 5a-b, 5d, 5g; Solar heat, convection, ENSO cycles and global weather. 

 

 

Unit 17 - Astronomy

Objectives

1. Know the history of astronomy, with emphasis on the development of the heliocentric view of the solar system - Brahe, Ptolemy (Ptolemaic Model of the solar system), Copernicus, Galileo, Kepler.  

2.  Be able to discuss the nature of scientific hypotheses and theories, with emphasis on testability and failure to falsify.  

3. Be familiar with Newton’s Laws of Motion, and the Theory of Universal Gravitation.  

4. Summarize of the Theory of General Relativity, and the limitations of applicability of the Theory of Universal Gravitation.  2-3 periods.  .  Web resource: http://www.lasalle.edu/~smithsc/Astronomy/retrograd.html.  

5. Know the main components of the night sky, the celestial sphere, major constellations, celestial poles, equator, ecliptic (and zodiac), motions (and phases where appropriate) of the sun, moon, and planets (including the analemma and retrograde motion). 

6. Explain right ascension and declination, Tilt/orientation of the earth’s axis of rotation relative to plane of revolution around sun, and the precession of the poles. 

7. Explain the characteristics of electromagnetic radiation of different wavelengths/frequencies.  Dual wave/particle nature of electromagnetic radiation, brief summary of evidence for each (interferometers, etc).  

 

8. Be able to use a spectrophotometers,  to investigate emission and absorption spectra.  

9. Know how the basic tools of the astronomer work and what they tell us. light telescopes refractors and reflectors, spectrophotometers, radio telescopes, space-based systems including x-ray and infrared telescopes.  

10. Be familiar with robotic probes such as Mariner, Voyager I and II, Mars Rovers, etc. 

11. Know the major components of our solar system  and be familiar with the evidence for planets outside the solar system. 

12. Smaller bodies including comets and asteroids and their role in Formation of the earth (cooling, original crust), formation of the moon via collision of earth with another body,

13. Explain  stellar evolution and the Hertsprung-Russell diagram. 

14.  Explain the nuclear reactions occurring in stars, and the formation of heavy elements.  

15.  Describe the formation of white dwarfs, black holes, etc., and supernovae.  

16. Know the structure of the Universe, and explain the red shift 

17. Explain the evidence for the Big Bang Theory .  

 

Readings: Chapter 21-24.

Labs and Activities

 

Naked eye observations of the night sky – skills to be emphasized include use of a star chart, recognizing major constellations, observing and charting the positions and phases of the moon over several nights, observing one or more planets visible to the naked eye, and observations of artificial satellites.  Some web resources for sky charts and information: www.heavens-above.com, Google Sky, http://www.skyandtelescope.com/observing/skychart/, http://www.stardate.org/nightsky/moon/.

 

Observations using binoculars and/or a light telescope – highly dependent on the skills of and resources available to the teacher.  Affected by location, season, weather, amount of light pollution, ability to travel to a field site, budget to purchase an instrument, etc.

Solar observations using whatever equipment is available – naked eye with filters, telescopic observations, etc.  

 

Several activities for plotting the changing position of the sun in the sky over different seasons are available on the internet (e.g., http://www.uen.org/Lessonplan/preview.cgi?LPid=2500, http://ncisla.wceruw.org/muse/earth-moon-sun/materials/intro/material1B/inotes/index.html), this needs to be done during the course of the year.  A sample sun path activity and computer simulation for the sun’s path in the sky is available at http://serc.carleton.edu/introgeo/mathstatmodels/examples/SunPath.html.

 

If you have the resources available to make a simple ripple tank, there are several demonstration and lab activities available on the internet (e.g., http://www.practicalphysics.org/go/Collection_1.html;jsessionid=alZLdQlAHb1).  These demonstrations and labs can be used to demonstrate the wave properties of light.

 

Various activities designed to introduce students to concepts and calculations related to gravitational force are available on the internet (e.g., http://phet.colorado.edu/en/simulation/gravity-force-lab). 

 

An excellent source for virtual astronomy lab activities that can be used or modified is http://public.gettysburg.edu/~marschal/clea/CLEAhome.html.  Among the activities is one that uses the redshift of the spectra of distant galaxies to estimate the rate of expansion of the universe; another uses spectral analysis to classify stars. 

 

An interesting and fun web resource that allows students to see what the earth looks like from the moon or sun (in addition to other viewpoints) is http://www.fourmilab.ch/earthview/.

 

Science Content Standards for California Public Schools 

 

Physics 1a-h: motions and forces; 3c: thermal energy; , 4a, 4c, 4e-f: properties of waves;, 5i: plasmas; Chemistry 1a, 1e, 1j: atomic and molecular structure, 4e-g: temperature scales, kinetic theory of gases, 11a-c:nuclear processes; Earth Sciences 1a-g: Earth's place in the universe, 2a-g: evolution of stars, galaxies, and universe, 4d: Comparison of Venus, Earth, and Mars; Investigation and Experimentation 1f-g, 1i, 1k, 1n: scientific investigations.
