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NSES Standards for 9-12

The content standards for 9-12 from the National Science Education Standards are divided into four parts:

Energy in the Earth System

* Earth systems have internal and external sources of energy, both of which create heat. The sun
is the major external source of energy. Two primary sources of internal energy are the decay of
radioactive isotopes and the gravitational energy from the Earth's original formation.

¢ The outward transfer of Earth's internal heat drives convection circulation in the mantle that
propels the plates comprising Earth's surface across the face of the globe.

* Heating of Earth's surface and atmosphere by the sun drives convection within the atmosphere
and oceans, producing winds and ocean currents.

* Global climate is determined by energy transfer from the sun at and near the Earth's surface.
This energy transfer is influenced by dynamic processes such as cloud cover and the Earth's
rotation, and static conditions such as the position of mountain ranges and oceans.

Geochemical Cycles

* The Earth is a system containing essentially a fixed amount of each stable chemical atom or
element. Each element can exist in several different chemical reservoirs. Each element on Earth
moves among reservoirs in the solid Earth, oceans, atmosphere, and organisms as part of
geochemical cycles.

* Movement of matter between reservoirs is driven by the Earth's internal and external sources of
energy. These movements are often accompanied by a change in the physical and chemical
properties of the matter. Carbon, for example, occurs in carbonate rocks such as limestone, in
the atmosphere as carbon dioxide gas, in water as dissolved carbon dioxide, and in all
organisms as complex molecules that control the chemistry of life.

The Origin and Evolution of the Earth System

* The sun, the Earth, and the rest of the solar system formed from a nebular cloud of dust and gas
4.6 billion years ago. The early Earth was very different from the planet we live on today.

* Geologic time can be estimated by observing rock sequences and using fossils to correlate the
sequences at various locations. Current methods include using the known decay rates of
radioactive isotopes present in rocks to measure the time since the rock was formed.

* Interactions among the solid Earth, the oceans, the atmosphere, and organisms have resulted in
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the ongoing evolution of the Earth system. We can observe some changes such as Earthquakes
and volcanic eruptions on a human time scale, but many processes such as mountain building
and plate movements take place over hundreds of millions of years.

* Evidence for one-celled forms of life--the bacteria--extends back more than 3.5 billion years. The
evolution of life caused dramatic changes in the composition of the Earth's atmosphere, which
did not originally contain oxygen.

The Origin and Evolution of the Universe

* The origin of the universe remains one of the greatest questions in science. The "big bang"
theory places the origin between 10 and 20 billion years ago, when the universe began in a hot
dense state; according to this theory, the universe has been expanding ever since.

e Early in the history of the universe, matter, primarily the light atoms hydrogen and helium,
clumped together by gravitational attraction to form countless trillions of stars. Billions of
galaxies, each of which is a gravitationally bound cluster of billions of stars, now form most of the
visible mass in the universe.

e Stars produce energy from nuclear reactions, primarily the fusion of hydrogen to form helium.
These and other processes in stars have led to the formation of all the other elements.




