Biology    Chp 1 Notes    (The Science of Life)

I. The World of Biology

A. Biology: the study of life

B. The 7 Characteristics of Life

1.  Organization and Cells

a. Organization:  the high degree of order within an organism’s internal and external parts and its interactions with the living world.

1. All living organisms have some degree of organization

b. Cell:  the smallest unit that can perform all life’s functions

1. Unicellular:  Organism composed of 1 cell

2. Multicellular:  Organism made of multiple cells

3. Organelles:  tiny structures that carry out functions necessary for the cell to stay alive

2. Response to Stimuli

a. Stimulus:  a physical or chemical change in the internal or external environment.

b. All organisms can respond to a stimulus

3. Homeostasis

a. the maintenance of a stable level of internal conditions even though environmental conditions are constantly changing.

4. Metabolism

a. the sum of all the chemical reactions that take in and transform energy and materials from the environment.

5. Growth and Development

a. Cell Division:  the formation of two new cells from one existing cell

1. all living things grow this way

b. Development:  the process by which an organism becomes a mature adult

1. achieved by cell division and differentiation

2. an adult organism is composed of many different cells

6. Reproduction

a. All organisms produce new organisms like themselves

b. reproduction is not essential to an individuals survival, but is to the survival of the species.

c. Genetic information is passed on during reproduction

1. DNA (Deoxyribonucleic Acid) contains an organisms genetic info

2. Gene:  a short segment of DNA that contains info for a single trait.

d. There are 2 types of reproduction

1. Sexual Reproduction:  combining of genetic info from 2 individuals of the same species.

a. offspring are similar but different from parents

2. Asexual Reproduction:  No combining of genetic info

a. offspring are identical to adult

7. Change Through Time

a. Organisms don’t change genetically during their lifetime

b. Species change or evolve from one generation to the next

c. Important in for survival in a changing world

II. Themes in Biology

A. Diversity and Unity of Life

1.  There are 1.5 million species on earth

2. Great Diversity of Life

3. Three Domains of Life

a. Bacteria, Archaea, Eukarya  (Page 10)

b. 6 kingdom system

B. Ecology:  branch of biology  that studies how organisms interact with each other and their environment.

1.  Ecosystem:  communities of living species and their environment

C. Evolution:  the process in which the inherited characteristics within populations change over generations.

1.  Natural Selection:  Organisms with certain favorable traits are better able to survive and reproduce.

2. Adaptations:  traits that improve an individual’s ability to survive

III. The Study of Biology

A. Scientific Method:  An organized approach to learning how the natural world works.

B. 6 Steps of the Scientific Method

1.  OBSERVATION:  Perceiving a natural occurrence that causes someone to pose a question.

2. HYPOTHESIS:  A proposed explanation for an observation.

3. PREDICTION:  A statement that forecasts what would happen if a hypothesis is tested.

4. EXPERIMENT:  used to test a hypothesis

a. Controlled Experiment:  compares an experimental group and a control group and has only one variable.

b. Control Group:  A normal standard which can be compared against the experimental group

c. Experimental Group:  Identical to the control group except for on factor the (independent variable)

5. COLLECTING AND ANALYZING DATA

a. quantitative data:  data measure in numbers

6. DRAWING CONCLUSIONS

a. An experiment can only disprove a hypothesis not prove it.

C. Theory:  A set of related hypothesis that are confirmed to be true many times and can explain a great amount of data.

1.  Examples:  Theory of Evolution, Quantum Theory, Cell Theory

IV.  Tolls and Techniques


A.  Microscopes as Tools



1.  Compound Light Microscope:  uses light and 2 lenses to form image.

2. Parts of the Compound Light Microscope:

a.  Eyepiece:  contains the ocular lens usually 10X

b.  Objective Lens:  located directly above the specimen

c.  Stage:  platform the slide rests on

d.  Nose Piece:  holds one or more objective lenses

e  Light Source:  Light bulb

3. Magnification and Resolution

a.  Magnification:  increase in an objects apparent size


1.  Ocular x Objective = total magnification



  b.  Resolution:  the power to show images clearly.




1.  Light scopes limited to 2000X before becoming fuzzy.

4. Electron Microscopes:  uses a beam of electrons to form the image

a.  more powerful than light microscopes

b.  can’t be used to view living cells

5. There are 2 types of electron microscopes

a.  Scanning electron Microscope:  (SEM)  shows the specimens surface  (100,000X)

b.  Transmission Electron Microscope:  (TEM)  electron pass through the thinly sliced specimen (200,000X)


B.  Units of Measurement



1.  Metric System used by all scientists  (WHY?)

2. Base Units:  Table 1-1 page 23

3. SI prefixes:  Table 1-2 page 23

4. Derived Units:  Table 1-3 page 23

C.  Lab Saftey


1.  Never work alone or without your instructor


2.  Never perform a task not instructed to do.

