Ch1
· Charles Darwin & Alfred Russel Wallace (British Naturalist)
· All organisms, the individual animals, plants, fungi, algae, protozoa, and bacteria on Earth, are related.

· Fundamental Concepts of Biology

· Biology is the branch of science that studies living things; their structure, function, reproduction, and interaction with one another.
· Living things are highly ordered
· All living or non-living organisms contain very similar kinds of chemical building blocks.

· Share the same pathways of metabolism.
· Processes by which these building blocks are made and destroyed, which is reflected in the overall structure and function of the organism’s body.

· Living things are organized into units called cells
· Cells are highly organized living material enclosed by membrane.

· They are the unit of structure, function, and reproduction.

· Living things use energy from their environment
· Most organisms depend indirectly/directly on the energy from the sun.

· Green plants – use sunlight to make food

· Organisms – use the energy to maintain and increase the high degree of orderliness of their bodies, to grow, and to reproduce.

· Living organisms respond to stimuli

· Most animals and plants respond to environmental changes by some sort of movement.

· Living things develop

· Developing new structures, that differ chemically and structurally from the cells that reproduced them

· Living things reproduce themselves

· New cells arise from division of another cell

· Living things contain genetic information
· Genetic material, chromosomes and genes, contains information specifying the possible range of the organism’s development, structure, function and response to its environment.

· Organisms change their environment
· Evolution alters Earth.

· Living things evolve and are adapted to their environments 
· Adaptation to the environment is one result of revolution
· Symbioses (Symbiosis)
· Organisms that help each other in a relationship.
· Evolution

· Organisms evolve by means of natural selection

· Origin of organisms by descent and modification from more ancient forms of life.

· Process by which the members of a population of organisms come to differ genetically from their ancestors.

· Organisms are variable.
· Some of the differences among organisms are inherited.  Inherited variation are caused by difference in genetic material
· More organisms are produced than live to grow up and reproduce
· Natural Selection
· The production of more offspring by individuals with some genes than with others.

· Produces Evolution: A change in the proportions of different genes from one generation of a population to the next.

· Eg. Length of animal hair

· Selective pressure, such as low temperature, is the agent of natural selection.

· Picks out the genetic characteristics that are well suited for the environment.

· Adaptation

· Result of natural selection for a population.
· Process of accumulating changes appropriate to their environments, over a long time.
· Any genetically determined characteristic that has been selected for and that occurs in a large part of the population because it increases the chance of reproduction.
· Anatomical, physiological, or behavioral.

· Anatomical: organism’s physical structure

· Physiology: all the internal workings of the body

· The biochemistry of its cell and its processes.

· Behavioral: The particular behavior of an animal-such as the way it feeds, mates, breeds, or migrates-that helps it survive in the unique conditions of its environment
· Energy and Natural Selection

· Living things need energy to maintain their bodies, to grow and to reproduce.

· Energy income: all the energy needed in a lifetime.

· Energy budget: the allotment of different amounts of energy to various activities.

· Scientific Method

· A logical way of answering questions about cause and effect.

· Three main steps

· Observations: using different senses.

· Hypothesis: proposed answers to questions about what has been observed

· Must be testable

· Experimentation: performing tests designed to show that one or more of the hypothesis is correct or not.

· Control treatments & Experimental treatment

· Different factors being investigated

· Control group: the group in the experiment that stays the same through out.

· Experimental treatment: the one being tested.

· Errors

· Human error.

· Sampling error: error due to using a relatively small number of subjects

· Theory

· A hypothesis supported by many different lines of evidence from repeated experiment.

· Correlations

· Reliable associations between two events.

· Ozone layer

· Reduces the amount of ultraviolet radiation.

· Damages the genetic material found in all organisms.

· Being destroyed by a chlorine-containing compounds 
· Chlorofluorocarbons (CFCs)

· Pollutants

· Artificial chemicals used for producing foam rubber

· Facts

· Depend on individuals’ faith and their senses.

· Any scientific findings can be argued with.

· Humans & Environments 

· Over population

· Humans depend on other living things

· To produce food, oxygen, destroy wastes and purify water.
