HIBBING COMMUNITY COLLEGE

COURSE OUTLINE
COURSE TITLE & NUMBER: Solar System Astronomy: ASTR 1050  
CREDITS: 3  (Lecture 2  / Lab 1)

PREREQUISITES:  None
CATALOG DESCRIPTION:

Solar System Astronomy is an introductory course investigating our earliest view of the cosmos from a historical perspective, examining in detail the objects in the Solar System as shown by recent discoveries.  It includes laboratories investigating some of the constellations of the sky and other labs related to the planets. 
OUTLINE OF MAJOR CONTENT AREAS:

I. Motions of the sky, coordinates and Greek astronomy

A.
Science and astronomy

B.
Historical Greek astronomy

C.
An Earth-centered universe

D.
Coordinates of the sky

II.
The Earth, its geology and the Moon

A.
Earth as a planet

1.
Earthquakes and Earth’s interior

2.
Plate tectonics

3.
Seasons and the Earth’s atmosphere

B.
The Moon

1.
Structure and geology

2.
Moon phases

III.
The Renaissance, Solar System overview, Mercury and Venus

A.
A Sun-centered system-the Copernican System

B.
The Astronomers: Tycho, Kepler, Galileo and Newton

C.
The terrestrial planets-Mercury and Venus

IV.
Mars
A.
Geology of the southern and northern hemisphere
B.
Evidences of global flooding
C.
Discovers of the Viking, pathfinder and Mars Rovers
D.
Phobos and Deimos
V.
Jupiter, Saturn and the outer planets


A.
The Jovian Planets:  Jupiter, Saturn, and their satellites



1. Gas Giants anatomy – Belts and Bands



2. The great Red Spot & Other surface features



3. The 4 Galilean Moon’s surfaces



4. Saturn’s surface features



5. Discoveries of the rings



6. Recent discoveries about Titan



7. Saturn’s other Moons


B.
Uranus, Nepturne and selected satellites


C.
Pluto and Solar System debris

VI.
Constellations of the seasons
COURSE GOALS/OBJECTIVES/OUTCOMES:

The student will:
LISTNUM 1 \l 1 \s 1
define science and explain how science is different from nonscience disciplines.

LISTNUM 1 \l 1
list the four major steps of the scientific method.

LISTNUM 1 \l 1
explain the difference between astronomy and astrology.

LISTNUM 1 \l 1
explain why Greek culture, historically, had a geocentric view, after viewing the same observations as did the Greeks. 
LISTNUM 1 \l 1
explain how the daily motion of the Earth causes the stars to appear to move in the sky in the four principle directions.

LISTNUM 1 \l 1
chart a diagram of the path of the sun on the first day of each season.

LISTNUM 1 \l 1
identify the major constellations of current evening sky and identify some of the major first magnitude stars including what the Greeks imagined these to be.

LISTNUM 1 \l 1
explain Aristotle’s view of the Solar System giving some of the evidence he gave to support his views.

LISTNUM 1 \l 1
diagram how Eratosthenes determined the tilt of the Earth.

LISTNUM 1 \l 1
diagram Ptolemy’s Epicycle Theory and label each major part.

LISTNUM 1 \l 1
describe how Ptolemy’s views of the Solar System influenced astronomy up through the Renaissance.

LISTNUM 1 \l 1
describe how the Earth is unusual and unique in our Solar System.

LISTNUM 1 \l 1
diagram the major layers of the Earth explaining the nature of each.

LISTNUM 1 \l 1
define earthquakes, faults, focus and epicenter.

LISTNUM 1 \l 1
explain the three major earthquake waves and identify the most destructive waves.

LISTNUM 1 \l 1
define and explain the Theory of Plate Tectonics and its two major processes.

LISTNUM 1 \l 1
diagram the major layers of the Earth’s atmosphere.

LISTNUM 1 \l 1
explain what causes the seasons and why there are such large differences between the summer and winter in mid-northern latitudes.

LISTNUM 1 \l 1
diagram and identify the 8 phases of the moon.

LISTNUM 1 \l 1
describe the major types of craters and how they are formed on the moon.

LISTNUM 1 \l 1
diagram the main layers of the moon’s interior and explain some of its basic geology.

LISTNUM 1 \l 1
explain the difference between the synodic and sidereal periods of both the Earth and the moon.

LISTNUM 1 \l 1
explain Copernicus’ view of the Solar System showing the major mistake he made.

LISTNUM 1 \l 1
explain how Tycho made his major observations of the planets.

LISTNUM 1 \l 1
explain how Kepler acquired Tycho’s observations.

LISTNUM 1 \l 1
explain Kepler’s three Laws of Motion.

LISTNUM 1 \l 1
trace how Galileo invented the telescope.

LISTNUM 1 \l 1
describe observational evidences Galileo saw for heliocentric theory.

LISTNUM 1 \l 1
explain why Galileo was brought before the inquisition Tribunal for his heliocentric views.

LISTNUM 1 \l 1
diagram the difference between a refractor and reflector telescope, identifying Newton as the inventor of the reflector.

LISTNUM 1 \l 1
identify the thirteen Constellations of the Zodiac and the major constellations of the summer sky.

LISTNUM 1 \l 1
explain the major parts of the coordinate system in the sky, performing an experiment determining positions of stars in the sky.

LISTNUM 1 \l 1
explain Newton’s three Laws of Motion.

LISTNUM 1 \l 1
perform simple calculations using Newton’s Universal Law of Gravity.

LISTNUM 1 \l 1
plot the path of Mars over a nine-month period investigating when it is retrograding versus prograding against the background stars.

LISTNUM 1 \l 1
explain four major ways of looking at the Solar System as a whole.

LISTNUM 1 \l 1
explain the differences and similarities between the moon and Mercury.

LISTNUM 1 \l 1
explain why Mercury has such extremes of temperature.

LISTNUM 1 \l 1
define scarps on Mercury’s surface.

LISTNUM 1 \l 1
perform a lab investigating the different configurations of the planets relative to the Earth.

LISTNUM 1 \l 1
explain the Greenhouse Effect on Venus.

LISTNUM 1 \l 1
name the planet with highest surface temperature and the planet with seasons most like the earths.

LISTNUM 1 \l 1
list evidences of global flooding on Mars.

LISTNUM 1 \l 1
identify certain large features of Mars.

LISTNUM 1 \l 1
explain how the Viking Spacecraft landed on Mars and searched for life.

LISTNUM 1 \l 1
explain why it is so cold on Mars at night.

LISTNUM 1 \l 1
explain the atmospheric motions of Jupiter’s surface, including the Great Red Spot.

LISTNUM 1 \l 1
explain Voyagers discoveries regarding Jupiter’s Galilean moons.

LISTNUM 1 \l 1
define a gas giant and list four examples.

LISTNUM 1 \l 1
explain why Saturn’s surface features are less prominent than those of Jupiter.

LISTNUM 1 \l 1
diagram the major sections of Saturn’s rings, explaining important discoveries in these rings.

LISTNUM 1 \l 1
perform a lab determining rising and setting times of the sun, moon, and planets during the year and investigating the positions of the planets on a sky almanac.

LISTNUM 1 \l 1
explain the seasons of Uranus.

LISTNUM 1 \l 1
explain the process that reformed the surface of Miranda and Triton.

LISTNUM 1 \l 1
describe the surface of Neptune including its dark spot.

LISTNUM 1 \l 1
name four planets with rings.
57.
describe the 3 main surfaces on Miranda’s surface.

58.
explain what the surfaces of Enceladus and Phoebe appear like.
59.
describe surface conditions on Triton..
MNTC GOALS AND COMPETENCIES MET:  
Natural Sciences 

HCC COMPETENCIES MET:

Working Productively and Cooperatively

Communicating Clearly and Effectively
STUDENT CONTRIBUTIONS:

The student is expected to:
LISTNUM 1 \l 1 \s 1
attend class lectures.

LISTNUM 1 \l 1
participate in class discussions.

LISTNUM 1 \l 1
take class notes.

LISTNUM 1 \l 1
read the course text as assigned.

LISTNUM 1 \l 1
study and prepare for scheduled exams.

LISTNUM 1 \l 1
seek supplemental help from instructor or learning assistance center when needed.

LISTNUM 1 \l 1
take written exams as scheduled.

LISTNUM 1 \l 1
attend and complete all scheduled laboratories on time.

LISTNUM 1 \l 1
attend and participate in one or more nighttime observation session.

METHODS FOR EVALUATING STUDENT LEARNING:

There will be several objective lecture tests, the last being a non-comprehensive final, plus several objective constellation tests, several graded laboratory reports, and one graded observation session report.
SPECIAL INFORMATION:  (SPECIAL FEES, DIRECTIVES ON HAZARDOUS MATERIALS, TEXTBOOK USED, ETC.)
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