Chp 1 – Themes of Biology & Properties of Life:
Theme 1 ( Life’s Hierarchical Order (organization)

Each level builds on the one below it

EX ( 
Complex organism




Biosphere



Organ system





Biomes



Organs







Community



Tissues







Population



Cells 







Organism



Organelles



Complex biological molecules



Atoms


Each level has emergent properties* (new ones at each step)



Emergent Prop. Of Life: 



1.  order




5.  response to environm.




2.  reproduction


6.  homeostasis




3.  growth & developm.
7.  evolution & adaptation




4.  energy (E) use


Thoughts & Beliefs (     holism
vs. 

reductionism
Theme 2 (  Cellular Basis of Life

Cell is the basic unit of structure & function (s & F)


R. Hooke, Leeuwenhoek, Schleiden, Schwann, & Virchow 



Led to CELL THEORY*


Cell types:
1. prokaryote

2. eukaryote

Theme 3 (  Heritable Info. In form of DNA


DNA:


4 types of building blocks called nucleotides* (A,T,C,G)



Sequence of DNA nucleot is the genetic code found on 




Genes.



All orgs have same genetic code, but the sequence of 




DNA is diff. in diff. orgs. 

Theme 4 (  Structure & Function

Relationship between orgs structure & how it works (funct)



EX (  Aerodynamic shape of bird wing helps it fly




    Strong but light hollow bones = flight



    Mitochondria has many folded memebranes





that allow it to pack a large amount of 





membranes into small area for steps of 





cellular respiration to take place.

Theme 5 ( Interactions of Orgs with Environment

Biotic (living)* factors & Abiotic (nonliving/environ)* factors

Ex(  predation



EX ( light, water, soil, temp


  food availability


  mutual relationships


Ecosystem dynamics include 2 major processes:

1. nutrient cycling ( minerals used by plants returned to ground by decomposers.

2. E flow (  sunlight to plants (use photosyn) to cow (consumer) to a wolf.

Theme 6 ( Unity in Diversity

Diversity ranges from 5 to 30 million diff. species on Earth.


About 1.5 million diff sp. Identified.


Taxonomy* (classifying orgs into groups)  

Domain->Kingdom->Phylum->Class->Order->Family->Genus->Species




   (Division)

5 Kingdoms 


vs.

6 Kingdoms
Monera(prok) –all bacteria together     Archaebact -extreme envir
Protists





            Eubacteria – all other bact
Fungi
     Eukaryotes                   Protists

Plantae





  Fungi

Animalia






     Plantae & Animalia

Theme 7 ( Evolution

Change in a species population thru time & their history can be shown as a branching tree of life (phylogentic tree*)

1859 – Charles Darwin*

Established Natural Selection*

(descent with modification)

· sp in pop produce more
offspring than will survive.

· individuals w/ traits best 

suited for envir. survive & 

produce more offspring that

will survive than orgs w/ un-

desired traits.

· nat sel doesn’t “create” new

adaptations, it increases the 

freq. of the desired trait.

Theme 8 ( Science as a Process


Science means “to know”



Scientific Method – a process uses series of steps to




         answer questions.

· key to this is hypothetico-deductive method**

· inductive reasoning ( all orgs made of cells

· deductive reasoning ( uses if, then statements

EX(  if all orgs are made of cells & humans are orgs, then humans are made of cells.

Experimenting & Testing Hypothesis:

Control Group



Experimental Group

- Used for comparison


- Actually tested.

- All variables stay the 


- The group that tests the 

     same.




          variable in an experim.
Science & Technology:

Technology ( applied science.

EX(  Watson & Crick discovered DNA structure









  Led to understanding the genetic code



  Led to understanding how to transplant foreign genes

          into a microorganism.



  Led to making pharmaceutical products like human insulin

(This shows science as a process)
