6103 Unit 3:
Energy and the environment

	Topic
	Candidates should be able to:

	3.1
Modes of nutrition
	

	Autotrophic and heterotrophic nutrition
	understand the basic principles of autotrophic and heterotrophic modes of nutrition (no details of photosynthesis or digestion are required).

	Holozoic nutrition
	understand that holozoic nutrition involves the feeding on organic matter from the bodies of other organisms (no details of digestion are required);

understand the adaptations of herbivores and carnivores to their diet, as illustrated by a named ruminant and a named carnivore.

	Saprobiontic and parasitic nutrition
	understand saprobiontic and parasitic modes of nutrition, as illustrated by Rhizopus and Taenia (details of their life histories are not required).

	Mutualistic nutrition
	understand a mutualistic mode of nutrition as illustrated by Rhizobium with Papilionaceae and cellulose-digesting organisms in ruminants.

	3.2
Ecosystems
	recall the terms biosphere, ecosystem, habitat, producers, consumers and decomposers, trophic levels, food chains and food webs.

	3.3
Energy flow
	recall that carbon dioxide and water are converted to glucose and oxygen, using energy from sunlight in photosynthesis and that light energy is absorbed by chlorophyll;

understand the role of producers, consumers and decomposers in food chains and food webs;

describe food chains quantitatively, using pyramids of numbers, biomass and energy;

understand how energy is transferred through food chains and food webs and why energy is lost between trophic levels;

understand the terms productivity, gross primary production and net primary production.

Practical work to include the estimation of pyramids of numbers and of fresh biomass using simple techniques for the collection and determination of fresh mass.


	3.4
Recycling of nutrients
	recall the stages in the water cycle;

describe the stages in the carbon cycle and understand the role of microorganisms, carbon sinks and carbonates in the cycle;

describe the stages in the nitrogen cycle and understand the role of microorganisms in the cycle as illustrated by decomposers, nitrifying bacteria (Nitrosomonas, Nitrobacter), nitrogen-fixing bacteria (Rhizobium, Azotobacter), and denitrifying bacteria (Pseudomonas and Thiobacillus);

understand how the carbon and nitrogen cycles are disrupted by human activities.

	3.5
Energy resources
	understand how energy resources can be managed in a sustainable manner; 

describe the use of fossil fuels as illustrated by coal and oil; 

describe the use of renewable energy sources, as illustrated by fast-growing biomass, gasohol from sugar, biogas from domestic and agricultural wastes.

	3.6
Human influences on the environment
	discuss the causes and effects of deforestation and desertification, with particular emphasis on communities, biodiversity and sustainable management;

describe the ecological impact of human activity on the environment, to include atmospheric pollution (acid rain and greenhouse effect) and water pollution (effect of raw sewage and fertilisers on water quality, oxygen content and biodiversity, eutrophication, algal blooms);

be aware of European legislation to control air and water quality.


