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Important Concepts  
 
Water Cycle, Rock Cycle, Weather 
 
 
9-12 Level 
 

Alaska Science Content Standard D1: Students 
develop an understanding of Earth’s geochemical 
cycles. 
 
Alaska Science Content Standard D3: Students 
develop an understanding of the cyclical changes 
controlled by energy from the sun and by Earth’s 
position and motion in our solar system.  (Partially 
addressed)  
 

 
Grade Level Expectations: 
The student demonstrates an understanding of geochemical cycles by: 
[9] SD1.1 using a model to demonstrate the rock cycle (L) 
[9] SD1.2 applying knowledge of the water cycle to explain changes in the Earth’s surface* 
[10] SD1.1 using a model to explain the processes (i.e., formation, sedimentation, erosion, 
reformation) of the rock cycle 
[10] SD1.2 describing their interrelationships (i.e., water cycle, carbon cycle, oxygen cycle) 
[11] SD1.1 creating a model to demonstrate the rock cycle (L) 
[11] SD1.2 integrating knowledge of the water cycle and biogeochemical cycling to explain 
changes in the Earth’s surface (L) 
The student demonstrates an understanding of cycles influenced by energy from the sun 
and by Earth’s position and motion in our solar system by: 
[10] SD3.1 describing causes, effects, preventions, and mitigations of human impact on climate 
[11] SD3.1 describing causes, effects, preventions, and mitigations of human impact on climate 
 
 
According to AAAS’s Benchmarks for Science Literacy*, some of the things that students 
should know and understand by the end of the twelfth grade are: 
    Transfer of thermal energy between the atmosphere and the land or oceans produces 
temperature gradients in the atmosphere and the oceans. Regions at different temperatures rise, 
sink or mix, resulting in winds and ocean currents. These winds and ocean currents, which are 
also affected by the earth's rotation and the shape of the land, carry thermal energy from warm to 
cool areas.  
·  Greenhouse gases in the atmosphere, such as carbon dioxide and water vapor, are transparent 
to much of the incoming sunlight but not to infrared light from the warmed surface of the earth. 
When greenhouse gases increase, more thermal energy is trapped in the atmosphere, and the 
temperature of the earth increases the light energy radiated into space until it again equals the 
light energy absorbed from the sun.  
·  Climatic conditions result from latitude, altitude, and from the position of mountain ranges, 
oceans, and lakes. Dynamic processes such as cloud formation, ocean currents, and atmospheric 
circulation patterns influence climates as well.  
·  The earth's climates have changed in the past, are currently changing, and are expected to 
change in the future, primarily due to changes in the amount of light reaching places on the earth 
and the composition of the atmosphere. The burning of fossil fuels in the last century has 
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increased the amount of greenhouse gases in the atmosphere, which has contributed to Earth's 
warming.  
·  Although the earth has a great capacity to absorb and recycle materials naturally, ecosystems 
have only a finite capacity to withstand change without experiencing major ecological alterations 
that may have adverse effects on human activities.  
·  Plants on land and under water alter the earth's atmosphere by removing carbon dioxide from 
it, using the carbon to make sugars and releasing oxygen. This process is responsible for the 
oxygen content of the air. 
·  The formation, weathering, sedimentation, and reformation of rock constitute a continuing 
"rock cycle" in which the total amount of material stays the same as its forms change.  
 


