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· How light energy from the Sun forms the basis of life on Earth
· How chemical energy in carbon compounds passes through food chains
· Why energy is lost at each trophic level as animals feed
· How these energy losses restrict the biomass of organisms at the end of food chains and also the length of food chains

Understandings:
· Most ecosystems rely on a supply of energy from sunlight
· State how energy in carbon compounds enters most biological communities.
· Light energy is absorbed by photoautotrophs and is converted into chemical energy via photosynthesis
· This light energy is used to make organic compounds (e.g. sugars) from inorganic sources (e.g. CO2)
· Heterotrophs ingest these organic compounds in order to derive their chemical energy (ATP)
· When organic compounds are broken down via cell respiration, ATP is produced to fuel metabolic processes
· [image: ]
· List three groups of autotrophs.
· plants
· eukaryotic algae
· cyanobacteria
· Light energy is converted to chemical energy in carbon compounds by photosynthesis
· Outline how light energy is converted to chemical energy.
· Energy Flow
· Energy enters most ecosystems as sunlight, where it is converted into chemical energy by producers (via photosynthesis)
· This chemical energy is stored in carbon compounds (organic molecules) and is transferred to heterotrophs via feeding
· Producers absorb sunlight using chlorophyll and other photosynthetic pigments and convert this light energy into chemical energy by losing an electron and undergoing an oxidation reaction.

· Chemical energy in carbon compounds flows through food chains by means of feeding
· Define food chain and food web.
· Definition-food chain:the linear feeding relationships between species in a community
· Definition-Food web: A graphical model showing the interconnecting food chains in an ecological community
· State the meaning of the arrow in a food web or chain.
· Arrows represent the transfer of energy and matter as one organism is eaten by another (arrows point in direction of energy flow)
· The first organism in a food chain is always a producer, followed by consumers (primary, secondary, tertiary, etc.)
· Draw a food chain, labelling the producer, primary consumer, secondary consumer and tertiary consumer.[image: ]
· Energy released by respiration is used in living organisms and converted to heat
· List three reasons why living organisms need energy for cell activities.
· synthesizing large molecules (like DNA and proteins)
· pumping molecules or ions across membranes by active transport
· moving things around inside the cell, such as chromosomes or vesicles
· State the function of ATP.
· ATP supplies energy for cell activities. Every cell produces its own ATP supply and all cells can produce ATP by cellular respiration
· Outline how ATP is formed, referencing exothermic and endothermic reactions.
· Carbon compounds (carbs and lipids) are oxidized. These oxidation reactions are exothermic and the energy released is used in endothermic reactions to make ATP. Cell respiration transfers chemical energy from other carbon compounds to ATP.
· Outline the reason why respiration releases heat.
· Energy from ATP may reside for a time in large molecules when they have been synthesized, but when these molecules are eventually digested, the energy is released as heat.

· Living organisms cannot convert heat to other forms of energy
· Draw a flowchart to illustrate the energy conversions performed by living organisms.
· [image: ]
· Heat is lost from ecosystems
· State the reason why heat created by living organisms is eventually lost from the ecosystem.
· Heat passes from hotter to cooler bodies (laws of thermodynamics) so heat produced in living organisms is all eventually lost to the abiotic environment.
· Energy losses between trophic levels restrict the length of food chains and the biomass of higher trophic levels
· Define biomass.
· Definition-biomass:the total mass of a group of organisms – consisting of the carbon compounds contained in the cells and tissues
· Define trophic level.
· Definition-Trophic level:The position an organism occupies within a feeding sequence[image: ]

· State the unit used for communicating the energy in each trophic level of a food chain.
· per square metre is the unit used for communicating the energy in each trophic level of the food chain
· Outline three reasons why the amount of energy decreases at higher trophic levels.
· most energy in food that's digested and absorbed by organisms is released by them in respiration for use in cell activities, released as heat, excreted in faeces or unconsumed
· organisms in trophic level aren't usually entirely consumed in the next trophic level
· not all parts of food ingested by these organisms are digested and absorbed
· The amount of energy transferred depends on how efficiently organisms can capture and use energy
· State the average amount of energy passed through each trophic level of a food chain.
· Average amount of energy passed through each trophic level 10%




Skills:
· Quantitative representations of energy flow using pyramids of energy
· Describe the shape and units of a pyramid of energy.
· pyramid of energy is a graphical representation of the amount of energy at each trophic level of a food chain
· They are expressed in units of energy per area per time(e.g. kJ m–2 year–1)
· Pyramids of energy will never appear inverted as some of the energy stored in one source is always lost upon transfer
· Each level should be roughly one tenth of the size of the preceding level (as energy transformations are ~10% efficient)
· The bottom level will always represent the producers, with subsequent levels representing consumers (primary, secondary, etc.)
· Draw a pyramid of energy given data for an ecosystem.
[image: ]
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