ASTRONOMY is an introductory course that covers the main topics in astronomy such as the earth moon system, the solar system, comparative planetology, birth and death of the stars, and cosmology, the creation and evolution of the universe.

Proposed Textbooks,  Astronomy: A Beginner’s Guide to the Universe, 4/E
Eric Chaisson and Steve McMillan or Foundations of Astronomy; Michael Seeds, 4/E

Classroom Software Program: Starry Night
Key Images and Simulations from The Microsoft Worldwide Telescope and Google Sky

Activities and Projects

Field Trips to Stamford Arboretum Observatory and or Hayden Planetarium

NASA/Montana State University – Bozeman Activities
http://btc.montana.edu/CERES/html/EdActivities.html

Searching for Protoplanetary Disks

A Case of Wobbles – Finding Extrasolar Planets

Life Cycle of Stars

Rare Earth

The Drake Equation

NASA Math Activities:

Black Hole Math

http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Black_Hole_Math.html
Solar Math

http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Solar_Math.html
Lunar Math

http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Lunar_Math.html
Radiation Math

http://www.nasa.gov/audience/foreducators/topnav/materials/listbytype/Radiation_Math.html
Other Astronomy Activities from the Astronomical Society of the Pacific
http://www.astrosociety.org/education/activities/astroacts.html
Astronomy Syllabus 
Part 1. FOUNDATIONS

Introduction: Charting the Heavens
Part 1. Foundation Objectives

1. Describe the concept of the celestial sphere and the conventions of angular measurement that enable us to locate objects in the sky. 

2. Account for the apparent motions of the Sun and the stars in terms of the actual motion of Earth. 

3. Explain the simple geometric reasoning that allows astronomers to measure the distances and sizes of faraway objects.

A. The Copernican Revolution: The Birth of Modern Science
1. Explain the changing appearance of the Moon, and how the relative motions of Earth, the Sun, and the Moon lead to eclipses.

2. Discuss how the observed motions of the planets led to our modern view of a Sun-centered solar system.

3. Sketch the major contributions of Galileo and Kepler to the development of our understanding of the solar system.

4. State Kepler’s laws of planetary motion.

5. Explain how astronomers have measured the true size of the solar system. 

6. State Newton’s laws of motion and his law of universal gravitation, and explain how they enable us to measure the masses of astronomical bodies. 

B . Light and Matter: The Inner Workings of the Cosmos
1. Discuss the nature of electromagnetic radiation and tell how that radiation transfers energy and information through interstellar space.

2. Describe the major regions of the electromagnetic spectrum.

3. Explain how we can determine an object’s temperature by observing the radiation it emits.

4. Describe the characteristics of continuous, emission, and absorption spectra, and the conditions under which each is produced.

5. Specify the basic components of the atom and describe our modern conception of its structure.

6. Explain how electron transitions within atoms produce unique emission and absorption spectra.

7. Describe how the relative motion of a source of radiation and an observer can change the perceived wavelength of the radiation, and explain the importance of this phenomenon to astronomy.

C. Telescopes: The Tools of Astronomy
1. Sketch and describe how an optical telescope works.

2. Explain why large telescopes are needed for astronomical studies, and specify the advantages of reflecting telescopes 

for astronomical use.

3. Describe how Earth’s atmosphere limits astronomical observations, and discuss some techniques used by ground-based astronomers to overcome these limitations.

4. Discuss some advantages and disadvantages of radio astronomy.

5. Describe how interferometry can enhance the usefulness of radio and other observations.

6. Discuss the advantages, limitations, and chief uses of infrared, ultraviolet, and high-energy astronomies.

7. Explain why it is important to make astronomical observations at many different wavelengths across the electromagnetic spectrum.

PART 2. OUR PLANETARY SYSTEM 

A. The Solar System: Interplanetary Matter and the Birth of the Planets
1. Describe the scale and structure of the solar system and list the basic differences between the terrestrial and the jovian planets. 
2. Summarize the orbital and physical properties of the major groups of asteroids. 
4. Describe the composition and structure of a typical comet and explain how cometary tails form. 
5. Explain what cometary orbits tell us about the probable origin of comets. 
6. Summarize the orbital and physical properties of meteoroids and explain how these bodies are related to asteroids and comets. 
7. List the major facts that any theory of solar system formation must explain and indicate how the leading theory accounts for them. 
8. Outline the process by which planets form as natural by-products of star formation. 
9. Outline the properties of the known extrasolar planets, and discuss how they fit in with current theories of solar system formation. 
B. Earth and Its Moon: Our Cosmic Backyard 

1. Summarize and compare the basic properties of Earth and the Moon. 
2. Describe the consequences of gravitational interactions between Earth and the Moon. 
3. Discuss how Earth’s atmosphere helps heat us as well as protect us. 
4. Outline our current model of Earth’s interior structure and describe some experimental techniques used to establish this model. 
5. Summarize the evidence for continental drift and discuss the physical processes that drive it. 
6. Explain how dynamic events early in the Moon’s history formed its major surface features. 
7. Describe the nature and origin of Earth’s magnetosphere. 
8. Discuss the formation and evolution of Earth and the Moon.
C. The Terrestrial Planets: A Study in Contrasts 

1. Explain how Mercury’s rotation has been influenced by its orbit around the Sun. 
2. Describe how the atmospheres of Venus and Mars differ from one another and from Earth’s. 
3. Compare the surface of Mercury with that of the Moon and the surfaces of Venus and Mars with that of Earth. 
4. Describe how we know that Mars once had running water and a thick atmosphere. 
5. Discuss the similarities and differences in the geological histories of the four terrestrial planets. 
6. Explain why the atmospheres of Venus, Mars, and Earth are now so different from one another. 
D. The Jovian Planets: Giants of the Solar System
1. Explain how both chance and calculation played major roles in the discovery of Uranus and Neptune. 
2. Describe the similarities and the differences among the four Jovian worlds. 
3. Discuss some of the processes responsible for the properties of the Jovian atmospheres. 
4. Describe how the internal structure and composition of the Jovian planets are inferred from external measurements. 
5. Explain why three of the four Jovian worlds radiate more energy into space than they receive from the Sun. 
E. Moons, Rings, and Pluto: Small Worlds Among Giants
1. Describe how the Galilean moons form a miniature solar system around Jupiter and exhibit a wide range of properties. 
2. Discuss the composition and origin of the atmosphere on Titan, Saturn’s largest moon. 
3. Explain why astronomers think Neptune’s moon Triton was captured by that planet. 
4. Describe the nature and detailed structure of Saturn’s rings. 
5. Discuss the differences between the rings of Saturn and those of the other jovian planets. 
6. Explain how the Pluto–Charon system is fundamentally different from all other planet–moon systems. 
PART 3. THE STARS

A. The Sun: Our Parent Star
1. Summarize the overall properties of the Sun. 
2. Explain how energy travels from the solar core, through the interior, and out into space. 
3. Name the Sun’s outer layers and describe what those layers tell us about the Sun’s surface composition and temperature. 
4. Discuss the nature of the Sun’s magnetic field and its relationship to the various types of solar activity. 
5. Outline the process by which energy is produced in the Sun’s interior. 
6. Explain how observations of the Sun’s core challenge our present understanding of solar physics. 
B. Measuring the Stars: Giants, Dwarfs, and the Main Sequence
1. Explain how stellar distances are determined. 
2. Distinguish between luminosity and apparent brightness, and explain how stellar luminosity is determined. 
3. Explain the usefulness of classifying stars according to their colors, surface temperatures, and spectral characteristics. 
4. Discuss how physical laws are used to estimate stellar sizes. 
5. Describe how a Hertzsprung–Russell diagram is constructed and used to identify stellar properties. 
6. Explain how stellar masses are measured and how mass is related to other stellar properties. 
C. The Interstellar Medium: Birthplace of Stars
1. Summarize the composition and physical properties of the interstellar medium. 
2. Describe the characteristics of emission nebulae, and explain their significance in the life cycle of stars. 
3. Discuss the properties of dark interstellar dust clouds. 
4. Specify some of the radio techniques used to probe the nature of interstellar matter. 
5. Summarize the sequence of events leading to the formation of a star like our Sun. 
6. Describe some of the observational evidence supporting the modern theory of star formation. 
D. Stellar Evolution: The Lives and Deaths of Stars
1. Explain why stars evolve off the main sequence. 
2. Summarize the evolutionary stages followed by a Sun-like star once it leaves the main sequence, and describe the resulting remnant. 
3. Explain how white dwarfs in binary systems can become explosively active. 
4. Contrast the evolutionary histories of high-mass and low-mass stars. 
5. Describe the two types of supernova, and explain how each is produced. 
6. Explain the origin of elements heavier than helium, and discuss the significance of these elements for the study of stellar evolution. 
7. Discuss the observations that help verify the theory of stellar evolution. 
E. Neutron Stars and Black Holes: Strange States of Matter
1. Describe the properties of neutron stars and explain how these strange objects are formed. 
2. Explain the nature and origin of pulsars, and account for their characteristic radiation. 
3. List and explain some of the observable properties of neutron-star binary systems. 
4. Discuss the basic characteristics of gamma-ray bursts, and some theoretical attempts to explain them. 
5. Describe how black holes are formed, and discuss their effects on matter and radiation in their vicinity. 
6. Relate the phenomena that occur near black holes to the warping of space around them. 
7. Discuss the difficulties in observing black holes and explain some of the ways in which the presence of a black hole might be detected. 
PART 4. GALAXIES AND THE UNIVERSE

A. The Milky Way Galaxy: A Grand Design
1. Describe the overall structure of the Milky Way Galaxy, 
and specify how the various regions differ from one another. 
2. Explain the importance of variable stars in determining the 
size and shape of our Galaxy. 
3. Describe the orbital paths of stars in different regions of the Galaxy, and explain how these motions are accounted for by our understanding of how the Galaxy formed. 
4. Discuss some possible explanations for the existence of the spiral arms observed in our own and many other galaxies. 
5. Explain what studies of Galactic rotation reveal about the size and mass of our Galaxy, and discuss the possible nature of dark matter. 
6. Describe some of the phenomena observed at the center of our Galaxy. 
B. Normal and Active Galaxies: Building Blocks of the Universe
1. Explain what makes a galaxy an active galaxy and where it is thought that their energy comes from 
2. Discuss what quasars are and how they tie into the discussion of active galaxies 
C. Hubble’s Law and Dark Matter: The Large-Scale Structure of the Cosmos
1. State Hubble’s law and explain how it is used to derive distances to the most remote objects in the observable universe. 
2. Describe some of the methods used to determine the masses of distant galaxies. 
3. Explain why astronomers think that most of the matter in the universe is invisible. 
4. Summarize what is known about the large-scale distribution of galaxies in the universe. 
5. Describe some techniques used by astronomers to probe the universe on large scales. 
6. Discuss some theories of how galaxies form and evolve. 
7. Explain the role of active galaxies in current theories of galactic evolution. 
D. Cosmology: The Big Bang and the Fate of the Universe
1. Explain Olbers's paradox and how it relates to the night sky 
2. Discuss the basic assumptions of cosmology 
3. Describe the sequence of events in the early universe starting with the big bang and what evidence leads us to believe that the big bang theory is viable
4. Explain what problems still remain with the big bang theory 
5. Know what contributions Edwin Hubble made to this area of research 
E. Life in the Universe: Are We Alone?
1. Summarize the process of cosmic evolution as it is currently understood. 
2. Evaluate the chances of finding life in the solar system. 
3. Summarize the various probabilities used to estimate the number of advanced civilizations that might exist in our Galaxy. 
4. Discuss some of the techniques we might use to search for extraterrestrials and to communicate with them. 
Some Useful Website that contain labs, PowerPoints and Class Notes:

Useful NASA JPL Site: http://astronomy101.jpl.nasa.gov/
Useful lab activities U. Nebraska and simulators: http://astro.unl.edu/naap/hr/hr.html
Useful Notes U. Oregon: http://abyss.uoregon.edu/~js/ast121/
Useful Power Points, Tidewater CC:  http://www.tcc.edu/faculty/webpages/KBroun/PowerPoint%20Slides%20Contents.htm
