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Course Title: Astronomy
Head of Department/
Subject Leader:

Nadia Iskandarani

Teacher(s) + e-mail: Mohab Moustafa (Mohab.moustafa@greenwood.sch.ae )

Cycle/Division: High School

Grade Level(s): 12

Credit Unit: 1 credit

Duration: 5 periods per week

Course Prerequisites:

Department’s
Vision:

Create Innovators who can link to life, with scientific understanding and learning.

Department’s
Mission:

Provide students with the proper knowledge, skills and scientific principles
through hands-on activities, research and experimentations, and thus creating
young innovators who are ready for real life challenges and problem solving.

COURSE DESCRIPTION/OVERVIEW:

The information in this book represents a course of what has been discovered about our
planet, our star, our solar system, and beyond. Including scientific foundations of astronomy,
universal law of gravity, lunar cycles, astronomical numbers, earth's atmosphere, and space
observatories. Astronomy is one of humanity's oldest sciences. Its basic activity is to study
the sky, the planets (Mars, Mercury, Uranus, Jupiter), the surface of our moon, learn about
what we see in the universe. Looking at the stars and galaxies helps us understand how our
universe came into being and how it works. We cover this course through online lessons,
virtual labs, research, projects, and activities.

GENERAL COURSE LEARNING OBJECTIVES:

● List the kinds of objects that reside in our Solar System.
● Relate sizes of the Sun, planets, and other objects in the Solar System to the size of Earth.
● List the kinds of objects that reside in our solar system.
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● Relate sizes of the sun, planets, and other objects in the solar system to the size of earth.
● Define the “astronomical unit,” and relate the distances between objects in the Solar System to

their sizes.
● List the range of masses of stars and describe the basic steps in their evolution.
● Describe the overall structure and content of the Milky Way.
● Explain how the light-year is calculated, and list its approximate size.
● Compare distances within and between galaxies, and describe larger structures.
● Describe the Big Bang and the “dark” components of the universe.
● Understand the meaning of exponential notation, and carry out calculations with exponential

notation in multiplication and division.
● Identify the powers of 10 associated with commonly used metric prefixes.
● Describe the basic units in MKS system and relate them to English system units.
● Convert a number into and out of scientific notation, and describe the purpose of this notation.
● Explain why astronomers use some nonmetric units, and carry out a calculation to convert

between different units.
● Define significant digits, and describe how results should be rounded off when carrying out

calculations.
● Describe the celestial sphere and explain what makes it a useful model of the sky.
● List points of reference astronomers use in describing locations in the sky .
● Explain the daily motions of the sky and how they differ at different latitudes.
● Estimate the position of an object on the celestial sphere from its coordinates.
● Describe the annual motions of the Sun relative to the stars and your horizon.
● Recall the terms and dates when the Sun reaches its extreme and midway points.
● Define the ecliptic and zodiac and relate them to Earth’s orbit and rotation axis.
● Explain how and why solar heating varies during the year depending on latitude.
● Describe Earth’s precession and its effects on our view of the Sun and sky.
● Describe the annual motions of the Sun relative to the stars and your horizon.
● Recall the terms and dates when the Sun reaches its extreme and midway points.
● Define the ecliptic and zodiac and relate them to Earth’s orbit and rotation axis.
● Describe Earth’s precession and its effects on our view of the Sun and Sky.
● Understand the complications in defining a day, and define a sidereal day.
● Explain the difference between apparent noon and clock noon.
● Describe how the hours of daylight vary with latitude.
● Explain the function of time zones and the international date line, and calculate time differences

from a time zone map.
● Describe the purpose of daylight saving time and of the addition of leap seconds.
● Identify the phases of the Moon, and explain their geometry.
● Describe when and where solar and lunar eclipses are visible the differences between partial and

total eclipses , and the visual phenomenon associated with each.
● Predict when and where the Moon will be in the sky depending on its phase.
● Explain patterns in the dates of eclipses and why they do not occur every month.
● Explain how orbital motion and falling can be caused by the same force.
● Write out the law of gravity and explain the meaning of each term.
● Give examples of how the force of gravity varies with distance.
● Carry out a calculation with the law of gravity to find an acceleration.
● Explain why different masses all fall at the same (accelerating) rate.
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● Identify the wavelength bands where the atmosphere is opaque and their causes.
● Explain what causes stars to "twinkle" and how astronomers attempt to correct this.
● Describe atmospheric refraction and its effect on the positions of stars.
● Discuss the advantages and disadvantages of placing telescopes in space.
● Recall the main features and locations of the various components of the Solar System.
● Describe the typical orbital and rotation properties of each component.
● Calculate the density of a body, and explain what clues this provides to the internal composition

of a planetary body.
● Describe the evidence that other stars form planetary systems as the sun did.
● Explain the difference methods for detecting exoplanets, what they can measure, and the biases

of each.
● Summarize properties of exoplanets and how they differ from solar system planets.
● Describe how planets can migrate and how this may have affected the solar system.
● List the elements and their compounds that make up most of Earth's mass.
● Explain how seismology is used to investigate Earth's interior and describe what it shows about

Earth's structure.
● Explain what heats Earth's interior and why larger bodies keep their heat longer.
● Describe the processes involved in plate tectonics and how Earth's surface features have changed

as a result.
● Explain the source of earth's magnetic field and the evidence that it reverses.
● Recall the history of how asteroids were discovered , their approximate sizes and numbers, and

the debate about how to classify them.
● Explain why there are gaps in the asteroid belt and where they occur.
● Explain why Ceres is now designated a dwarf planet.
● Describe the surface features of asteroids that have detailed observations.
● Describe the classes of meteorites and their probable origins.
● Describe the features and structure of a comet , and the findings of space probes.
● Explain the time sequence of what a comet looks like.
● Describe the origin of comets and explain why astronomers have concluded this.
● Describe a meteor shower and explain why they appear to radiate from a particular constellation.
● Describe the unique surface features of Mars and how they likely formed.
● Explain how formation by a major impact can explain the Moon’s composition as well as other

unusual lunar properties.
● Describe the surface features of the Moon and its internal structure.
● Explain how craters and the maria formed and why the Moon has no atmosphere.
● Describe the Moon’s orbit and rotation and what makes the Moon’s unusual.
● Describe missions to Mars, in the past and currently, and their basic findings.
● Discuss the evidence for liquid water on Mars in the past and where it is now.
● Compare the geology and atmosphere of Mars and Earth.
● Describe Mars’s moons and their possible origin.
● Describe the surface features and the properties of the layers within the sun and in its

atmosphere.
● Explain how magnetic fields heat the outer atmosphere of the sun.
● Name solar features related to solar activity and describe their effects on Earth.
● Describe the properties of sunspots , and explain what causes them.
● Describe the solar cycle and explain its connection the sun's magnetic field.
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● Discuss the connections of solar activity to Earth's climate.
● List the stages of star formation from interstellar cloud to main sequence star.

I.

STANDARDS/BENCHMARKS:

HS-ESS1-2. Construct an explanation of the Big Bang theory based on astronomical evid
of light spectra, motion of distant galaxies, and composition of matter in the universe.
HS-ESS1-3. Communicate scientific ideas about the way stars, over their life cycle, produ
elements.
HS-ESS1-4. Use mathematical or computational representations to predict the motion of
orbiting objects in the solar system.
HS-ESS1-5. Evaluate evidence of the past and current movements of continental and oce
crust and the theory of plate tectonics to explain the ages of crustal rocks
HS-ESS1-6. Apply scientific reasoning and evidence from ancient Earth materials,
meteorites, and other planetary surfaces to construct an account of Earth’s formation and ea
history
HS-ESS2-1. Develop a model to illustrate how Earth’s internal and surface processes ope
at different spatial and temporal scales to form continental and ocean-floor features
HS-PS2-4. Use mathematical representations of Newton’s Law of Gravitation and
Coulomb’s Law to describe and predict the gravitational and electrostatic forces between
objects.

II.

RESOURCES:

� You Tube movies

E-games and links

Teacher’s Extended Handouts

Lab Handouts

Astronomy book and online resources

FrogOS
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III.

COURSE SCHEDULE/TIMELINE:

Semester 1:

Unit’s # Title
1 Our planetary neighborhood
2 Beyond the solar system
3 Astronomical numbers
5 The night sky
6 The year
7 The time of day
8 Lunar cycles
16 The universal law of gravity
Semester 2:

32 Earth's atmosphere and space observatories
34 The structure of the solar system
36 Other Planetary Systems
37 Earth as a terrestrial planet
39 Our moon
42 Mars
43 Asteroids
49 Comets
51 The Sun our Star
53 Solar Activity
61 Star Formation

GRADING:

1. Quizzes /tests are given every other week as assigned by school. Our tests and assessments
consist of multiple-choice, short answer, direct application problems, critical thinking situations,
refer to figures, texts, graphs and/or open response items. They are aligned with Michigan
benchmarks. A student failing any of his quizzes would have to sit for a support class and retest
to achieve his 60% which is our passing mark. A progress report is sent to the parent
eventually after sitting for the make up exam. 40 % is given to students that do not have a
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medical excuse for missing such an assessment. The department considers the highest 2 grades
out of 3 exams.

2. Skill Based Assignments are done in class where a student has his resources all opened in front
of him to answer a set of questions under verbal, nonverbal, quantitative, and spatial domains.

3. Research Sessions are done under where students can debate as groups and check the
internet for resources and answers to support their ideas. This kind of Assessment is lined
under Research Lab Sessions or the copybook Journals. They are evaluated to info,
creativity, presentation, discussion and relation to the subject.

4. Daily assessments and drop quizzes take place to check the understanding of students.
5. Laboratory work is checked for research, completeness, accuracy, understanding the

experiment, group work, and reports submitted completed. The general lab course has a
separate grade than the subject labs. The policy of the general lab is attached within the
manual itself.

6. Projects are integrated across and assigned for every term. They are evaluated to
accuracy, creativity, info and relation to the subject.
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Bonus Policy (optional):

2 bonus points per semester to be given either on Midterm or Final
2 bonus points to be given for a bonus project

Cross-Curricular Project (optional for non-core subjects):

Not Applicable
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