Biology - Characteristics of Life
(Quality Core: A.4.a,  Next Gen: HS-LS1-1, HS-LS1-2, HS-LS1-3 )
I. Welcome to biology! Biology is the study of life (the prefix bio- means “life” and the suffix logy means “study”)
A. An organism is an individual, living being that has, or has once had, all the characteristics of life. 
B. The characteristics of life are criteria that define an organism as “alive” – there are eight that are generally agreed upon by biologists

C. The characteristics of life are also called “emergent properties,” because they are properties that emerge, or arise, as smaller parts work together to make a whole.
1. It’s made of one or more cells.  
a. The basic unit of life is a cell, which is the smallest an organism can be and still have the other properties of life.  Some organisms are made up of only one cell, like bacteria are, whereas others can be made up of trillions.
2. It displays organization.  
a. Different organisms are made up of smaller, organized components working as a whole.  For example, your organs all have special functions that allow them to work together and help you function as a whole.
3. Grows and develops.  
a. Growth is when an organism puts on more mass, leading to new cells and sometimes new structures.  Development is simply going through a series of stages through life.
4. It reproduces.  
a. Living things are based on a universal genetic code carried from one generation to the next.
5. It can respond to a stimulus.  A stimulus is anything that is part of the environment that causes an organism to react (plural of stimulus = stimuli)
a. Living things respond to both internal and external stimuli through responses. Example: a skunk responds to a threat by raising its tail as a warning, prior to spraying
6. It requires energy.  
a. Energy is the ability to change matter or do work.  It is required for all life processes, down to a cellular level.  Some organisms (like plants) make their own food, while others must find it (like animals)
7. Maintains homeostasis.  
a. Homeostasis is the regulation of an organism’s internal conditions.  Example: your temperature remains relatively near 98.6 F, regardless of surrounding temp.
8. It changes over time, speaking as a group.  
a. Adaptations are inherited from one generation to the next, leading to eventual changes in a species’ genetic code that help it survive.
b. Evolutionary theory states that frequencies in genes change over time.  
B.    Scientific theory 
1. A theory is an explanation of a natural phenomenon based on evidence.
2. Evidence used includes observations, as well as experimental and investigative data. 
3. A theory is NOT a “scientific guess”
4. Theories we will look at later this year: cell theory, atomic theory, germ theory, evolutionary theory, etc.
C. Viruses - Is a virus alive?  
1. A virus is typically a protein capsule filled with genetic information (DNA)
2. Viruses respond to stimuli and can multiply, but they don’t take in or use energy, they don’t move and they can’t reproduce on their own (they have to be inside of another cell to do so).  For that reason, most biologists agree that they aren’t living.

*Please answer the questions on the back page.  If you need further information or clarification, there are countless resources all over the Internet.  Furthermore, I am always available for tutoring upon request, as are textbooks.  

Name___________________________

1.   Misconception Alert – You are watching a television commercial at home and you hear that a type of hand sanitizer kills 99% of viruses.  Explain why such an advertisement is inaccurate or misleading.

2.  Misconception Alert – A friend learns that you are learning about cell theory in biology class (which states that al living organisms, such as humans, are made up of cells).  Your friend says, “Why would you believe that?  A theory is just something somebody makes up.”  Explain why your friend is mistaken on his/her notion of what a theory is.

3. Define the following:

	Organization
	

	Stimulus
	

	Homeostasis
	

	Virus
	

	Theory 
	

	Energy
	


4.   There are eight characteristics of life.  Human beings are alive, because they meet those criteria.  For each characteristic, cite an example of how a human meets it.
	Made up of cells
	

	Organization
	

	Requires energy
	

	Reproduces
	

	Growth and Development
	

	Responds to stimuli 
	

	Maintains homeostasis
	

	Change, as a group, over time
	


