Life and Unifying Themes
What is Life?
1) Order
2) Reproduction
3) Growth and Development (controlled by DNA)
4) Energy Processing (food)
5) Response to Environment
6) Regulation (ex. Body temperature)
7) Evolutionary Adaptation

Importance of Light
· Light behaves as discrete packets of energy called photons.
· Photon  fixed quantity of light energy
· The shorter the wavelength, the greater the energy.

Light and Matter
· Pigments absorb photons (capturing solar power); 
· Increase  the potential energy of the pigment’s electrons
· Sends electrons into an unstable state
· Unstable electrons:
· Drop back to their “ground state” (causing light)
· Release excess energy as heat

Light as Energy for the Ecosystem

Sunlight  Producers (plants which also absorb CO2 and expel O2) –chemical energy Consumers (absorb O2 expel CO2)  Heat 

Cells are the level at which the properties of Life Emerge
· Cell theory:
· All organisms are composed of one or more cells
· Cells are the structural and functional units of life
· Regulate its internal environment
· Take in and use energy
· Respond to its environment
· Develop &  maintain its complex organization
· Cells arise only from growth and division of pre-existing cells
· Reproduction



Cells are the Structural and Functional Units of Life
· All cells share many characteristics
· Enclosed by a membrane that regulates the passage of materials between the cell and its surroundings
· Use DNA as genetic information

Two Key Features of Life on Earth – Unity and Diversity
· The unity of life is based on DNA and a common genetic code. 
· Genes
· Unit of inheritance that transmits information from parents to offspring
· Grouped into long DNA molecules called chromosomes 
· Control activities of a cell
· The diversity of life arises from differences in DNA sequence 
· Diversity is the hallmark of life
· Biologists have identified about 1.8 million species
· Estimates of the actual number of species range from 10 to 100 million
· Taxonomy names species and classifies them into a system of broader groups

The Diversity of Life can be arranged into 3 Domains
1. Bacteria – most diverse and widespread prokaryotes
2. Archaea – prokaryotes that often live in Earth’s extreme environments
3. Eukarya – Eukaryotic cells; protists, plantae, fungi, animalia 

Unifying Theory of Biology – Evolution
· History of life, documented by fossils, a saga of the changing Earth
· Billions of years old
· Inhabited by an evolving cast of life forms
· Evolution accounts for  life’s dual nature of
· Kinship
· Diversity

Evolution explains the Unity and Diversity of Life
· In 1859, Charles Darwin published a book “on the origin of species by means of natural selection”, which articulated two main points:
· A large amount of evidence supports the idea of evolution, that species living today are descendants of ancestral species in what Darwin called “descent with modification”. 
· Natural selection is a mechanism for evolution
· Natural Selection was inferred by connecting two observations:
· Individuals in a population vary in their traits, many of which are passed on from parents to offspring
· A population can produce far more offspring than the environment can support. 
· Evolutionary theory is useful in; medicine, forensics, agriculture, conservation
· Human-caused environmental changes are powerful selective forces that affect the evolution of many species i.e.:
· Antibiotic – resistant bacteria
· Pesticide – resistant pests
· Endangered species
· Increasing rates of extinction
The Scientific Process
· Use inductive reasoning to draw conclusions from observations
· Use deductive reasoning to test a hypothesis
· A testable statement used to build more complex inferences and explanation
· A scientific theory is
· Well sustained explanation
· Incorporates facts, laws and tested hypothesis
· End point of science developed from extensive observation and experimentation 

Biology and Terminology
· Many issues facing society are related to biology. Most involve our expanding technology
· The basic goals of science and technology differ
· The goal of science is to understand natural phenomena
· The goal of technology is to apply scientific knowledge for a specific purpose
· Although their goals are different, science and technology are interdependent
· Technology advances stem from scientific research
· Research benefits from new technologies
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