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EGY 105 – Energy in Our World
Outline for Lecture 9 – Terminology and Biological Dimensions

I. Terminology relating to modern energy

A. Renewable vs nonrenewable



B. Traditional vs new energy



C. Commercialized vs non-commercialized



D. Centralized vs distributed generation



E. On-grid vs off-grid




II.  Stages of energy flow (give examples of each)

A. Primary energy




B. Secondary energy




C. Final energy




D. Useful energy




III. Energy in living systems – General Principles

A. Role of energy


B. Organisms are negentropic

a. Definition


b. How accomplished

i. 

ii. 

iii. 


IV.  Carbon reduction and oxidation

A.  Reduction

a.  Definition 1 –


b.  Definition 2 –


B.  Oxidation

a.  Definition 1 –


b.  Definition 2 - 


C. Relationship between energy, carbon reduction, and carbon oxidation

V.  Anabolic and Catabolic Reactions

	A.  Anabolic reactions – definition

		a.  Example 1 – 

		b.  Example 2 –

		c.  Example 3 – 

		d.  Example 4 – 

		e.  Role of Energy – 

B.  Catabolic reactions – definition

		a.  Example 1 – 

		b.  Example 2 –

		c.  Example 3 – 

		d.  Example 4 – 

		e.  Role of Energy – 


VI.  Levels of study

	A.

	B.

	C.


VII.  Individual Organisms and Energy

	A.  All organisms carry out catabolism

		a.  Relationship to energy

			i.   Example 1 – 

			ii.  Example 2 – 

			iii. Example 3 –

	B.  Organisms vary in source of organic molecules

		a.  Heterotrophs –

			i.  Examples


		b.  Autotrophs –

			i. Photoautotrophs – 


			ii. Chemoautotrophs – 



C.  Relationship between energy consumed, respired and stored for an organism


VIII.  Cells: Respiration

	A.  Opening point –


	B.  Metabolism: definition – 


		a.  Many reactions release energy –


		b.  Some energy stored – 


		c.  Role of high energy intermediates – 


	C.  Aerobic respiration –


	D.  Anaerobic respiration – 


	E.  Respiration overview –





IX.  Cells: Photosynthesis – 

	A.  Opening point – 


	B.  Where found? – 


	C.  Photosynthetic process –

		a.  Role of light – 

			i.  Role of chlorophyll – 

			ii. Electron movement –


		b.  Role of electrons, energy, and CO2 –


		c.  What is the source of electrons? –


	D.  Photosynthesis overview –







X.  Energetics of Ecosystems:

	A.  Ecosystem definition – 


	B.  Ecosystem examples – 


	C.  Trophic levels –


D.  Energy flow through trophic levels in an ecosystem – 


E.  Energy loss through trophic levels - 


