
Biology is the study of life, including the molecular aspects.  Living things are called organisms.  

How can you determine is something is living or nonliving?
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I.  Characteristics of Living Things:
1.  Living things are made of cells. 
2.  Living things reproduce new organisms. Some undergo sexual reproduction, where cells from two organisms unite to form the  first cell of the new organism.  Others undergo asexual reproduction in which a single parent produces offspring that are identical to itself. 
3.  Living things are based on a universal genetic code (DNA)
4.  Living things grow and develop. In a multicellular organism, this process occurs through mitosis and differentiation. Mitosis is when one cell splits into two identical cells.  Differentiation occurs when cells start to look different from one another and perform different functions.  ( E.g. Skin cells produce melanin and pancreas cells produce insulin.
5.  Living things obtain and use materials and energy.


Obtain materials – eating, diffusion (oxygen)


They synthesize new compounds (proteins) and break down others (proteins they have eaten). 

All living things undergo cellular respiration to release the energy stored in food.  All of these chemical reactions are    metabolism
6.  Living things respond to their environment.


Stimulus – change in external or internal environment

7. Living things maintain a stable internal environment (Homeostasis).  As they do this, they produce waste products (carbon dioxide and ammonia) that they must excrete.
8.  As a group, living things evolve. 

What are viruses?

p. 478-479. “Viruses are made of DNA or RNA and a protein coat.”  All other things made of DNA or RNA are living!!!  Viruses 

· are not made of cells

· must be in a living cell to reproduce

· can be crystallized and remain on a shelf for years

· are much smaller than bacteria, they can infect bacteria.  bacteriophage 
· many scientists consider them living and nonliving. 

· have no metabolism or cell parts 

Examples of viruses:

	Name of Virus
	Disease

	HIV-  Human Immunodeficiency Virus 
	AIDS – Acquired Immunodeficiency Syndrome

	West Nile Virus
	

	Ebola
	

	Measles
	

	Chicken pox
	

	mumps
	

	Smallpox
	

	Bird flu and human flu
	influenza

	HPV  Human Papilloma Virus 
	Cervical cancer

	Rhinovirus
	Common cold 

	Herpes
	Cold sores and genital herpes


Definition of life that includes viruses:

A “living thing must be able to reproduce itself, acquire mutations that are passed on to its offspring, and be subject to natural selection.”  (A mutation is a change in the DNA of an organism).  

Most scientists today consider viruses non living. 

II.  Scientific Method – logical way of solving everyday or scientific problems:

A.  State the problem.  Try to put it in the form:


How does ______affect ______?

B. Gather information.

C. State a hypothesis

D. Design an experiment.

E. Record data.

F. Analyze data.

G. State a conclusion.

Example:

What is the fastest route to IKEA from Durham?

	A.  State the problem.  Try to put it in the form:
How does ______affect ______?


	How does the route taken affect the duration of the trip?

	B. Gather information.


	Ask people, look on mapquest, look on a map, call the store to ask for directions.

	C. State a hypothesis


	I think that Route A (68W to 91S to 95S) is faster than Route B (77S to 95S)

	D. Design an experiment.


	Take both routes 5 times each at 10 am on a Tuesday, Wednesday, or Thursday in good weather.  Start timing as soon as you turn on the car.  Stop timing when you turn off the car.  Do not exceed the speed limit.  Try to park in the same place each time.  

	E. Record data.


	Make a table

Route A

Route B

28 min

34. min

29
35
25
34
27
37
26
33
Ave.

Ave.



	F. Analyze data.


	The average trip time following Route A was 27 minutes and the average trip time following route B was 34.6 minutes.   


	G. State a conclusion.


	It takes less time to take Route A to IKEA than to take Route B to IKEA.  Limitations:  Not every route was considered ( Route 17 etc. )...
Validity:  ........



III.  Where do living things come from?

A.  Fransesco Redi (1626-1697) disproved spontaneous generation (life from nonlife) 

Meat          flies

Hay           mice

Bananas           fruit flies

Conclusion: Flies come from eggs laid by other flies; flies DO NOT arise spontaneously from rotting meat.
B. Needham  (mid 1700s)
Needham challenged Redi’s results by claiming that spontaneous generation could occur under the right conditions. 
· Needham sealed a bottle of gravy and heated it.
· After several days, the gravy was swarming with microorganisms.
· Needham concluded that these organisms came from the gravy by spontaneous generation.
C.  Spallanzani tested Needham’s hypothesis and concluded that nonliving gravy did NOT produce living things. 
D. Pasteur's Test of Spontaneous Generation (1800s)
· conclusively disproved the hypothesis of spontaneous generation.

· Pasteur showed that all living things come from other living things. 

· Pasteur saved the French wine industry, which was troubled by unexplained souring of wine.
· He saved the silk industry, which was endangered by a silkworm disease.
· He began to uncover the nature of infectious diseases, showing that they were the result of microorganisms.
IV.  Science is an organized way of using evidence to learn about the natural world.

The word science also refers to the body of knowledge that scientists have built up after years of using this process.

The goal of science is to:

· investigate and understand the natural world.

· explain events in the natural world.

· use those explanations to make useful predictions.
Thinking Like a Scientist
Scientific thinking begins with observation. 

Observation is the process of gathering information about events or processes in a careful, orderly way. 

The information gathered from observations is called data.
· Quantitative data are expressed as numbers, obtained by counting or measuring.
· Qualitative data are descriptive and involve characteristics that can’t easily be measured.
Scientists use data to make inferences.  An inference is a logical interpretation based on prior knowledge or experience.
Explaining and Interpreting Evidence
A hypothesis is a proposed scientific explanation for a set of observations. 

A hypothesis may be ruled out or confirmed.

A hypothesis must be proposed in a way that can be tested. 

Hypotheses are tested by performing controlled experiments or by gathering new data.

V. Ecology-the study of the interactions of plants and animals including fungi, bacteria, and protists, and their interrelationships with the physical environment.

A. Physical Factors- called abiotic or non-living factors.

Water, 

Light,

 air, 

temperature, 

fire,

soil, rocks,

inorganic substances-do not contain (CHO-carbon, hydrogen or oxygen)-were never living (minerals, salts, O2, CO2, NaCl,  NaOH,  H2O, HCl)
B. Levels of Biotic* (means living)  organization

1. Atoms of elements (smallest)

C, H, O, Na, Ag, S, K, Cl

2. Inorganic compounds – combinations of 2 or more elements.  

H2O,  NaCl,  CO2,  H2SO4,     HCl,    NaOH

3. Organic Compounds-contain CHO (carbon, hydrogen, oxygen)
a. Carbohydrates-sugars and starches-(ose)

b. Lipids- fats, oils, waxes

c. Proteins are chains of amino acids CHON Enzymes lipase (-ase).

d. Nucleic Acids-DNA, RNA, CHONP sometimes Sulfur

DNA makes RNA, RNA makes Protein.

4. Organelles -  small structures inside of cells each with a specific job. 

a. Mitochondria-sites of cellular respiration (energy)

b. Chloroplasts-sites of photosynthesis

c. nucleus-information center contains chromosomes (DNA)

5. Cells- units of structure and function of all living things.

6. Tissue- groups of similar cells muscle, fat, nerve, blood, bone skin, kidney tissue.

7. Organs – groups of similar tissues, heart, kidney, liver, brain, ovaries, stomach.

8. Organ system- groups of organs.

a. circulatory system-heart, arteries, veins, capillaries

b. respiratory system, trachea, bronchi, alveoli, lungs.

9. organisms- living things - groups of organ systems, plants, animals, protists, fungi, bacteria.

a. producers – plants – make their own food

     by photosynthesis (autotroph*)

b. consumers – organisms that eat plants or 

     other organisms. (heterotroph*)

c. decomposers – organisms that feed on 

    decaying matter (bacteria, fungi are 

    decomposers)     (heterotroph).

FOOD CHAIN – who eats whom.

· autotroph means “self-feeder”  Plants are autotrophs because they make their own food.  

· Heterotrophs (animals) are organisms that consume plants or other organism.  Heterotrophs do NOT undergo photosynthesis.  

FOOD WEB – many connected food chains. – show a transfer of energy among organisms. 

10.  Population- groups of organisms of the same species living in a given location.
         Ex.  All Felis domesticus in Durham

        All Homo sapiens in CRHS
a. Size determined by:

i. birth rate
ii. death date

iii. immigration (moving in)
iv. emigration (moving out)
b. Limiting factor- anything that can affect the size of the population.

i. predators 

ii. amount of food

iii. weather (temp. rainfall)

iv. disease
c. carrying capacity refers to the number of organisms 
           that an environment can support and remain healthy and   

           stable
11.  Community- a group of populations in a given location  includes plants, animals, fungi, and protists
a. all of the plants and animals in Connecticut

b. All of the earthworms, nematodes grasshoppers, robins, weeds, and grass in our backyard
12. Ecosystem- living and nonliving things in an area


An ecosystem is self-sustaining if there is:

a. energy constantly being put in

b. a way to arrange energy into compounds (photosynthesis)

c. a cycling of materials

Example: balanced aquarium, Earth, self-contained space ship
13.  Biome – a large geographical area that has a particular type of vegetation (desert, forest, ocean, grassland, tundra)

14.  Biosphere- all ecosystems on Earth-includes everything but inner core and distant atmosphere.

VI.  Energy .  

All biological activity requires energy, which ultimately comes from the sun.  

Law of Conservation of matter and energy -  Matter and energy can neither be created nor destroyed, but can be changed from one form to another (in the universe).  The total amount of energy in the universe is constant. 

Energy transfers:

Light energy from the sun is converted to chemical energy by photosynthesis:

Light energy



Chlorophyll



Enzymes

6CO2 + 6H2O >>>>> C6H12O6  + 6O2
Chemical energy from glucose is converted to heat energy, mechanical energy, by respiration. 

C6H12O6  + 6O2    >>>>>>>>>>6CO2 + 6H2O  + energy (ATP)
Energy flows through biological systems, while matter (carbon, oxygen, nitrogen, hydrogen) is recycled. 
Pyramid of:

 
energy 


biomass

numbers,

Each successive trophic level there is a loss of energy (from the biological system) because:

1. failure to assimilate 100% of ingested material 

2. respiration produces heat


[image: image1]
VII .  Cycling of Materials:

Water Cycle :  see p. 77 Fig. 3-13:

Evaporation

Precipitation

Transpiration

Runoff

Seepage

Root uptake 

(photosynthesis and respiration too)

Carbon Cycle : see p. 77 Fig. 3-13. 


Photosynthesis and respiration, decomposition, feeding, volcanic activity, human activity (burning fossil fuels)

Phosphorus Cycle:  see p. 79 Fig. 3-13


P does not enter atmosphere ; stays in rocks, soil, as inorganic phosphate 

Needed by living things for DNA, RNA 

Nitrogen cycle: see p. 78 Fig. 3-14. 
Atmosphere is 78% nitrogen. 

N2          taken up by nitrogen fixing bacteria          converted to NH3              other bacteria                 NO3 (nitrate) or NO2  (nitrite) which can be used by producers to make amino acids . 

Processing of proteins (amino acids) produces NH3 
We ingest nitrogen as amino acids --------- protein ------urea-----

END OF NOTES FOR THE FIRST TEST.  

Study:

Pages and assignments listed on the assignment sheet

Notes 

Measurement Lab

Population Lab. 
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