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Climate Change Theme 

THE EARTH AND SPACE

	CONCEPTS

	Biogeochemical Cycles

	· Carbon cycle
· Describes transformations related to the circulation of carbon (e.g. photosynthesis, plant decomposition, dissolution in water, combustion of fossil fuels)

· Recognize formula for methane.

· Represents the photosynthesis reaction in a balanced equation.
· Represents the respiration reaction in a balanced equation.

	· Nitrogen cycle
· Describes the transformations related to the circulation of nitrogen (e.g nitrogen fixation, nitrification, denitrification)

	· Phosphorus cycle
· Describes the transformations related to the circulation of phosphorus (e.g. erosion of rocks, breakdown of fertilizers, metabolism of algae)

	

	Climate zones

	· Factors that influence the distribution of biomes
· Describes the geographical and climatic factors that affect the distribution of biomes (e.g. latitude, humidity, temperature, salanity)

	· Terrestrial biomes
· Describes different terrestrial biomes (e.g. fauna, flora, climate, type of soil)

	· Marine biomes
· Describes different marine biomes (e.g. fauna, flora, temperature, salinity)

	

	Lithosphere

	

	· Soil profile (horizons)
· Describes the structure of a soil (superimposition of layers of different compositions and thicknesses)

· Explains the chemical and biological reactivity of a soil based on its composition (e.g. oxidation, acid-base neutralization, decomposition)

	· Permafrost
· Defines the permafrost as a layer of permanently frozen soil.

· Explains some of the consequences  of a rise in temperature in the permafrost (e.g. landslide, methane emissions)

	

	Atmosphere

	· Greenhouse Effect

· Describes the greenhouse effect 
· Explains some of the consequences of a higher concentration of greenhouse gases (e.g. global warming that could result in higher sea levels, disturbances in ecosystems, or the melting of glaciers)

	· Air Mass
· Describes the properties of an air mass (temperature, humidity, pressure)

· Explains the formation of clouds when two different air masses meet

	· Atmospheric Circulation
· Describes the main factors responsible for atmospheric circulation (e.g. pressure variations, uneven heating of the Earth’s surface)

· Describes the effect of prevailing winds on the dispersal of air pollutants in a given region.

	· Cyclone and anticyclone
· Explains the formation of cyclones (low-pressure areas) and anticyclones (high-pressure areas)

	· Contamination

· Names air contaminants
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	Mechanical Engineering

	· Guiding controls
· Explains the choice of guiding controls in a technical object (e.g. the slide guides a drawer and reduces friction)

	· Construction and characteristics of motion transmission systems
· Explains the choice of a motion transmission system in a technical object (e.g. using a gear assembly rather than friction gears to get better engine torque and avoid slipping)

	· Speed changes
· Uses systems that allow for speed changes in the design of technical objects.

	· Construction and characteristics of motion transformation systems
· Explains the choice of a motion transformation system (screw gear system, cams, connecting rods, cranks, slides, rotating slider crank mechanisms, rack-and-pinion drive) in a technical object (e.g. most car jacks use a screw gear system rather than a rack-and-pinion system, because the force of the arm on the small crank provides more thrust and because, given that it is non reversible, the system is safer)

· Explains the choice of a motion transformation system (screw gear, cams, connecting rods, cranks, slider-crank mechanism, rack-and-pinion drive, eccentric) in a technical object.
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· LES: Wind Turbine

· Carbon: Sources and Sinks

· Internal combustion engine (links Energy challenge)
Note: Shaded boxes are techniques to be evaluated at each level. 








	1
	S. Sievers                                                                                                                                          Revised: 8 January 2012 



[image: image2.png]