FOLSOM CORDOVA UNIFIED SCHOOL DISTRICT

Final Course Outline

Astronomy
Date: October 2003 Subject Area: Physical/Earth Science
Proposed Grade Level(s):  10-12 CourselLength: 1Year
Grading: A-F Number Of Credits: 5/Semester

Prerequisites. None

BRIEF COURSE DESCRIPTION:

Agronomy is a college-prep, physica/earth science, and descriptive course in modern astronomy from the Solar
Sysem to the dars the gaaxy, and the Big Bang theory of cosmology. The history and development of
adronomy to present time will be examined. An understanding of how darlight reveds information about the
Sze, dructure, temperature, and distance of stars and gdaxies will be developed. Laboratory exercises will
reinforce the physical concepts learned.

GENERAL GOAL SPURPOSES:

Students will learn facts, the difference between observations and inferences, science process skills, and critica
thinking skills tha will assg them in interpreting the naturd environment. Astronomy is desgned to help
sudents redize the important role that science will play in ther persona and professond lives. This knowledge
will help them think through chalenges and méeke informed decisons about issues involving science and
technology. It is hoped tha dl dtudents will develop a lifdong awareness of the potentid and limitations of
science and technology.

STUDENT READING COMPONENT:

Thetext for this courseis Astronomy Today 4™ Edition, Chaisson and McMillan, 2002 (Upper Saddle River, NJ
07458, Prentice-Hadl, Inc.). Reading and interpreting textuad material and/or following laboratory directions are
daily components of thisclass. Therewill dso be supplementa reading assgnments of current science events

from the newspaper, the internet, and various science magazines.

Internet Resource URL:  http://Aww.prenhal.com/chaisson

STUDENT WRITING COMPONENT:

Students will be expected to write complete, grammatically correct sentences to answer questions about textua
materid. They will follow a prescribed format to write lab reports. Some assessments will require short essay
answers. At least one project per quarter will have awritten component.



STUDENT ORAL COMPONENT:

Students will work collaboratively during laboratory experiments.  They will be expected to participate in class
discussons about scientific principles currently being sudied. Periodicdly, they will present information (i.e.
whiteboard, PowerPoint, video) to the rest of the class about selected science concepts. There will be a least
one forma presentation, which will be about one of the four projects.

DETAILED UNITS OF INSTRUCTION:

1.

10.

11.

12.

13.

14.

15.

Charting the Heavens

Foundations of Agtronomy: Our Place in Space; Earth’'s Orbital Motion; Motion of the Moon; Measurement
of Digance

The Copernican Revolution

Birth of Modern Science: Ancient Agronomy; Geocentric Universe; Heliocentric Modd of Solar System;
Birth of modern Astronomy; Laws of Planetary Motion; Solar Sysiem Dimensions, Newton's Laws

Radiation

Information from the Cosmos Information from the Skies, Electromagnetic Spectrum; Didribution of
Radiation; Doppler Effect

Spectr oscopy

Inner Workings of Atoms: Spectra Lines; Formation of Spectra Lines, Molecules;, Spectra-Line Andyss
Telescopes

Tools of Adronomy: Opticd Tedescopes, Telescope Size, High-Resolution Adronomy; Radio Astronomy;
Interferometry; Space-Based Astronomy; Full- Spectrum Coverage

The Solar System

Intro to Comparative Planetology: Inventory of Solar System; Planetary Properties; Overdl Layout of Solar
System; Terrestrid and Jovian Planets; Interplanetary Debris, Spacecraft Exploration of Solar System

Earth

Our Home in Space: Overdl dructure of Earth; Eath's Atmosphere; Eath's Interior; Surface Activity;
Earth’'s Magnetosphere; The Tides

The Moon and Mercury

Scorched and Battered Worlds. Orbita Properties;, Physicd Properties;, Surface Features, Rotation Rates;
Cratering and Surface Compoasition; Interiors, History of the Moon and Mercury

Venus

Eath's Sder Planet: Orbitd Properties; Physica Properties; Observations of Venus, Surface of Venus,
Atmosphere of Venus, Magnetic Fidd and Interna Structure

Mars

Orbita Properties; Physica Properties; Observations of Mars, Surface of Mars, Martian Atmosphere and
Interna Structure; Moons of Mars

Jupiter

Giant of the Solar Sysem: Orbitd and Physcd Properties; Atmosphere of Jupiter; Internal Structure
Magnetosphere; Moons of Jupiter; Jupiter’ s Rings

Saturn

Spectacular Rings and Mysterious Moons: Orbital and Physicad Properties; Saturn's Atmosphere; Interior
and Magnetosphere; Ring System; Moons of Saturn

Uranus, Neptune, Pluto

Outer Worlds of Solar System: Discovery of Uranus, Discovery of Neptune Physica Properties of Uranus
and Neptune, Atmospheres, Magnetospheres and Interna Structure; Moon Systems;, Rings, Discovery of
Muto

Solar System Debris

Keysto Solar System’ s Origin: Agteroids, Comets, Meteoroids

The Formation of Planetary Systems



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Birth of Solar Sysem: Modding origin of Solar System; Condensation Theory; Differentiation of Solar
System; Role of Catastrophes; Planets Beyond the Solar System

The Sun

Our Parent Star: Physica Properties of Sun; Solar Interior; Solar Atmosphere; Active Sun; Heart of the Sun;
Solar Neutrino Observetions

Measuring the Stars

Giants, Dwarfs, and the Man Sequence Digances to Stars, Stdlar Motion; Luminogty and Apparent
Brightness, Inverse Square Law; Stdlar Temperaure, Stdlar Sizes, Hertzsprung-Russdl Diagram; Stdlar
Masses

Thelnterstellar Medium

Gas and Dugt among the Stars Interstelar Matter; Emisson Nebulag, Dark Dust Clouds, 21-centimeter
Radiation; Interstellar Molecules

Star Formation

A Traumatic Birth: Star-forming Regions, Formation of sun-like stars, Stars of other masses, Observations
of Cloud Fragments and Proto-stars

Stellar Evolution

Life of a Star: Leaving the Man Sequence; Evolution of a Sun-Like Star; Death of a Low Mass Str;
Evolution of Stars more massve than the Sun; Obsarving Stellar Evolution in Star Clugters, Evolution of
Binary-Star Systems

Stellar Explosions

Novae, Supernovee, Formation of Heavy Elements Life after Death for White Dwarfs, End of a High Mass
Star; Supernovae Explosions, Formation of Elements, Cycle of Stdlar Evolution

Neutron Starsand Black Holes

Strange States of Matter: Neutron Stars, Pulsars, Neutron Star Binariess Gamma-Ray Burdts, Black Holes;
Black Holes and Curved Space; Space Travel Near Black Holes, Observationa Evidence for Black Holes

The Milky Way Galaxy

A Grand Desgn: Paent Gdaxy; Measuring the Milky Way; Lage-Scde Structure of Our Gaaxy;
Formation of the Milky Way; Gaactic Spird Arms, Mass of Milky Way Gaaxy; Gdactic Center

Normal Galaxies

Large-Scde Structure of the Universe Hubble Gadaxy Classficaion; Didribution of Gaaxies in Space
Gdaxy Mases, Gdaxy Formation and Evolution; Hubble' s Law

Active Galaxies and Quasars

Limits of the Observable Universe Beyond the Locd redm; Properties of Active Gaaxies, Quas-ddlar
objects, Centrd Engine of Active Gaaxy; Quasars as Coamic Probes; Active Galaxy Evolution

Cosmology

BigBang and Fate of Universe Universe on Lagest Scdes, Expanding Universe, Fate of Universe
Geometry of Space; Cosmic Microwave Background Radiation; Age of Universe

THISCOURSE WILL PREPARE STUDENTSFOR THE HSEE AND FCUSD EXIT EXAM IN:

Science

LAB FEE, IF REQUIRED: None

SUBJECT AREA CONTENT STANDARDSTO BE ADDRESSED:

Specific California Science Content Standar ds covered are listed with the units of ingtruction.

EARTH SCIENCE - ASTRONOMY

1. Astronomy and planetary exploration reveal the solar system’s structure, scale, and change over time.

Asabassfor understanding this concept, students know:



a. How the differences and smilarities among the sun, the terredtrid planets, and the gas planets may have
been established during the formation of the solar system. Units 3 - 15

b. How the evidence from Earth and moon rocks indicates that the solar syslem was formed from a nebular
cloud of dust and gas gpproximately 4.6 billion years ago. Units 7, 8, 14 & 15

c. The evidence from geologica <udies of Eath and other planets suggest that the early Earth was very
different from Earth today. Unit 7

d. The evidenceindicating that the planets are much closer to Earth than the stars are.

Units1,2,6

Studentswill know:

e. The Sun is a typicd dsar and is powered by nuclear reections, primarily the fuson of hydrogen to form
helium. Units 16 — 20

f. The evidence for the dramatic effects that asteroid impacts have had in shaping the surface of planets and
their moons and in mass extinctions of life on Earth. Units 14 — 15

g * Theevidencefor the existence of planets orbiting other stars. Unit 15

2. Earth-based and space-based astronomy reveal the structure, scale, and changes in stars, galaxies, and

the universe over time.

Asabassfor understanding this concept students know:

a. The solar system is located in an outer edge of the disc-shaped Milky Way gdaxy, which spans 100,000
light years. Units23 & 24

b. Gaaxies are made of billions of stars and comprise most of the visble mass of the universe. Units 23 & 24

c. The evidence indicating that dl dements with an a@omic number gregier than that of lithium have been
formed by nuclear fusonin gars. Units16 - 21

d. Tha dars differ in ther life cycles and that visud, radio, and X-ray telescopes may be used to collect data
thet revedl those differences. Units 16 - 22

e. *The evidence indicating that the color, brightness, and evolution of a dar are determined by a baance
between gravitationa collgpse and nuclear fuson. Units 16 — 21

f. *How the red-shift from digant gadaxies and the cosmic background radiation provide evidence for the “big
bang” modd that suggests that the universe has been expanding for 10 to 20 billion years. Units 25 & 26

Investigation and Experimentation — Various Laboratory Exercises during each Unit of Instruction

1. Scientific progress is made by asking meaningful guestions and conducting car eful investigations.

As a bags for understanding this concept and addressing the content in the other four strands, students

should develop their own questions and perform investigations. Studentswill:

a Sdect and use appropriate tools and technology (such as computer-linked probes, spreadsheets, and

graphing caculators) to perform tests, collect data, andyze relaionships, and display data.

| dentify and communicate sources of unavoidable experimenta error.

|dentify possible reasons for incong stent results, such as sources of error or uncontrolled conditions.

Formulate explanations by using logic and evidence.

Solve <cientific problems by usng quadratic equations and smple trigonometric, exponentid, and

logarithmic functions.

Digtinguish between hypothesis and theory as scientific terms.

Recogni ze the usefulness and limitations of models and theories as scientific representations of redity.

Read and interpret topographic and geologic maps.

Andyze the locations, sequences, or time intervals that are characterisic of natural phenomena (eg.,

relaive ages of rocks, locations of planets over time, and succession of speciesin an ecosystem).

J. Recognizetheissues of gatisticd variability and the need for controlled tests.

k. Recognize the cumulative nature of scientific evidence.

I.  Andyze gtuations and solve problems that require combining and applying concepts from more than one
area of science.
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m. Investigate a science-based societd issue by researching the literature, andyzing data, and communicating
the findings Examples of issues include irradigtion of food, cloning of animds by somatic cdl nuclear
transfer, choice of energy sources, and land and water use decisonsin Cdifornia

n. Know tha when an observation does not agree with an accepted scientific theory, the observation is
sometimes migaken or fraudulent (eg., the Riltdown Man fossl or unidentified flying objects) and that the
theory is sometimes wrong (e.g., the Ptolemaic modd of the movement of the Sun, Moon, and planets).

DISTRICT ESLRsTO BE ADDRESSED:

All students will be expected to have assgnments turned in on time and be prepared for class on any given
day. In this respect, success depends on being a self-directed lear ner.

Written and ord communications ae both important in this class. Students will be expected to
communicate effectively as they explain physicad / earth science concepts and their reationships to daily
life

Assessment of written and ord work requires students to be quality producers in order to be successful in
thisclass.

The lab activities that dtudents are involved in require andyss and gpplication of concepts to other
gtuaions. In order to synthesize and gpply information, sudents need to be constructive thinkers.

Lab activities and severd other projects are done in cooperative groups. Students need to be collaborative
wor kersin order to complete these tasks efficiently.

In order to become responsble citizens, students use physicd / earth science knowledge and scientific
inquiry skills to make informed decisons about issues related to physicd / eath science and modern
technology



