The Nebular Hypothesis
______________________ the sun and all of the planets and other bodies that travel around it

_________________ any of the primary bodies that orbit the sun; a similar body that orbits another star

· Scientists have long debated the origins of the _________________________.

· In the 1600s and 1700s, many scientists thought that the sun formed first and threw off the materials that later formed the planets.  __________________________________________.
The Nebular Hypothesis, continued
_________________________________ a rotating cloud of gas and dust from which the sun and planets formed; also any nebular from which stars and planets may form

· In 1796, French mathematician Pierre Simon, advanced a hypothesis now known as the _________________________________________
· Modern scientific calculations support this theory and help explain how the sun and planets formed from an original nebula of ___________________________________.

· The sun is composed of about _________________________________________________ that was contained in the solar nebula.
Formation of the Planets
___________________________________________ a small body from which a planet originated in the early stages of development of the solar system

· While the sun was forming in the center of the solar nebula, planets were forming in the outer regions.

· Some planetesimals joined together through collisions and through the force of gravity to form larger bodies called ______________________________________________.

· Protoplanets’ gravity attracted other _________________________, collided, and added their masses to the protoplanets.  

· Eventually, they became very large and condensed to form _________________________________.
Formation of the Planets, continued
Formation of Inner Planets

· The four _______________________________closest to the sun became Mercury, Venus, Earth, and Mars.

· The features of a newly formed planet depended on the distance between the __________________________ and developing sun.

· The inner planets are smaller, rockier, and denser than the outer planets. They contain large percentages of heavy elements, such as ________________________________________. 

· Lighter elements may have been blow or boiled away by _________________________________________, and because at the temperature of the gases, gravity was not strong enough to hold their gases.
Formation of the Planets, continued
Formation of the Outer Planets

· The next four ____________________________ became Jupiter, Saturn, Uranus, and Neptune.

· These outer planets formed far from the sun and therefore were cold. They did not lose their lighter elements, such as helium and hydrogen, or their ices, such as water ice, __________________________, and ammonia ice. 

· The intense __________________________________ in the planet's interiors melted the ice to form layers of liquids and gases.

· These planets are referred to as gas giants because they are composed mostly of gases, have low density, and are _________________________________________. 
Formation of the Planets, continued
The Different Planet—Pluto

· Pluto is the farthest planet from the sun.  It is the smallest of known planets and is even smaller than _______________________________________.

· Pluto is very cold and may be best described as an ice ball that is made of _____________________________ and rocks.

· Recently, astronomers have discovered ________________________________________ similar to Pluto and that exist beyond Neptune’s orbit.  None of these objects are larger than Pluto, but Pluto is probably one of these objects.

· Many scientists think that Pluto does not qualify as a ___________________________________.
Formation of Solid Earth
Early Solid Earth

· When Earth first formed, it was very hot. During its early history, Earth cooled to form _____________________________________________________
· In a process called ____________________________, denser materials sank to the center, and less dense materials were forced to the outer layers. 

· The center is a dense core composed mostly of _________________________________.

· Around the core is a the very thick layer of iron- and magnesium-rich rock called the _____________.

· The outermost layer of Earth is a thin crust of less dense, ____________________________.
Formation of Solid Earth, continued
Present Solid Earth

· Eventually, Earth’s surface cooled enough for solid rock to form from less dense elements that were pushed toward the surface during _____________________________________.

· Interactions with the newly forming atmosphere and the heat in Earth’s interior continues to change ____________________________________.

Formation of Earth’s Atmosphere
Earth’s Early Atmosphere

· The atmosphere formed because of ____________________________________________.

· Earth’s gravity is too weak to hold high concentrations of _____________________________________ gases and is blown away by solar winds.

Outgassing

· ______________________________ formed a new atmosphere as volcanic eruptions released large amounts of gases, mainly water vapor, carbon dioxide, nitrogen, methane, sulfur dioxide, and ammonia.

· The ________________ formed from remaining oxygen molecules after solar radiation caused ammonia and some ______________________________ to break down.
Formation of Earth’s Atmosphere, continued
Earth’s Present Atmosphere

· The ozone collected in a high atmospheric layer around Earth and shielded Earth’s surface from the harmful ____________________________________ of the sun.

· Organisms, such as cyanobacteria and early green plants, could survive in Earth’s early atmosphere by using carbon ______________________________________________________________. 

· These organisms produced oxygen as a byproduct of photosynthesis and helped slowly increase the amount of ___________________________________________________.
Formation of Earth’s Oceans
· The first ocean was probably made of ____________________________. 

· Over millions of years, rainwater fell to Earth and dissolved some of the rocks on land, carrying those dissolved ______________________________________________.

· As the water cycled back into the atmosphere through ______________________________, some of these chemicals combined to form salts.  Through this process, the oceans have become increasingly salty.
The Ocean’s Effects on the Atmosphere
· The ocean affects global temperature by dissolving _________________________ from the atmosphere.

· Since Earth’s early atmosphere contained less carbon dioxide than today, Earth’s early climate was probably cooler than the _________________________________________.

