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Biology- the study of living things

Biology         Lecture Packet: Chapter 1 ~ The Science of Life      Mrs. Schalles
Name: ________________________________________________________________   Period _______

(Most topics that will be covered in Biology are introduced in chapter 1)

I.  The World of Biology


A.  Definitions


       1.  ________________- the study of life  “bio”  means “life,  “-logy” means the study of.

       2.  The Branches of Biology





· ______________________- study of body parts
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______________________- study of plants

· ______________________- study of bacteria

· ______________________- study of cells

· ______________________ – study of environment

· ______________________- study of development of individuals
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______________________- study of insects

· ______________________-study of growing  
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______________________- study of immune system

· ______________________ – study of genes & heredity

· ______________________- study of blood

· ______________________- study of snakes

· ______________________ – study of microorganisms

· ______________________- study of fungi

· ______________________- study of abnormal structures or functions

· ______________________ – study of parasites
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______________________- study of formerly-living organisms- fossils and dinosaurs

· ______________________-study of body part functions

· ______________________- study of classification

· ______________________- study of viruses

· ______________________ -The study of animals
(More Definitions)


3. Organism-a ___________ thing- Oldest fossil of  living organism-over _____billion years old


* Earliest Life on Earth-For millions of years- only characteristics - _______________, 



____________________, ___________________, simple, __________________ 


(means it cannot live in ________________)


B.  7 Characteristics of Living Things



1.  __________________________________________



2.  __________________________________________



3.  __________________________________________



4.  __________________________________________



5.  __________________________________________



6.  __________________________________________



7.  __________________________________________
B.  More explanation of 7 Characteristics of Living Things

 1.  Organization/ Cell theory

Cell Theory – the theory that _____  __________ things  are made up of 1 or more _______,



1. ___________ are the basic ________________ of organisms



2. In a multicellular organism - cells __________________________!



3. _______________ come only from _____________________ cells.

______________________ (single celled organism)  ______________________ (many celled organism)
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Organization -is the ________ degree of ___________ within an organism’s internal & 



external parts & its ________________________ with the world.

    


Hierarchy of organization of living things

__________  _______________  ____________  __________  ___________  ___________  _________
“_____________  _______________” In the levels of the “hierarchy” there are  new 
________________________ that are not ___________________ at a simpler level:




Atom-Molecule-Organelle-Cell-Tissue-Organ-Organism


“A living ________________ is a __________ ____________ than the _______ of its ______.”

Cells are made of parts:

· _________________:  Carbon (____), Nitrogen (_____), Oxygen (______), Hydrogen (______), etc

· ________________ -made of atoms:  water- ________, Sugars like Glucose (______________), & large ________________ like Hemoglobin, C738H1166N812O203S2Fe (amino acids with a Fe ion) __________________, ____________, etc

· __________________ -made of molecules:Nucleus, Cell membrane, Chloroplast, Mitochondria, Ribosomes, 
Draw each: 

       Atom


-Molecule

-Organelle


-Cell-

[image: image9.png]j?++.

Sperm (n) Egg (n) Zygote (2n)



[image: image10.jpg]


[image: image11.jpg]X



[image: image12.png]The Troposphere
life forms
weather

75% of atmosphere

The Stratosphere

ozone layer
24% of atmosphere

B oThe Mesosphere
cold

a few molecules
Shooting stars
burn up here

_ The Thermosphere
Fewer molecules

350 miles

Large temperature
fluctuations

- ,TheExosphere
Occasional

39,600 miles

molecules
gradually escaping
into space




[image: image13.png]


[image: image14.jpg]BIOSPHERE

ECOSYSTEM

COMMUNITY

POPULATION

ORGANISM



[image: image15.png]Figure 1: Bell Shaped Curve

(©) SixSigma.com





Tissue



-Organ


-Organism

2.  Response to Stimuli


_________________- a physical or chemical change in the internal or external environment.


that _________ or accelerates a __________________ or _______________ activity or response.


___________________-Reaction to stimulus agent or action 
3. Homeostasis


--The ability or tendency of an organism or cell to ______________________________________ 
___________________ (equilibrium )by _________________ its physiological processes.


-conditions such as: _________________, _______, ________ content, uptake of nutrients by 
cells, etc. will be maintained in a constant range- usually different than outside environment.

4. Metabolism


is the ________ of all the ________________ _________________ that take in and transform 
____________________ and _______________ from the environment.

5. Growth and Development


-Growth of living things results from the _______________ & _______________of cells.


Development is the __________________ by which an organism becomes a ____________ adult. 

6. Reproduction


-life must have ability to reproduce, _________ organism _____________ ____________.


Living organisms pass on __________________  _________________ from parents to offspring.




2 Types of Reproduction


1. ________________Reproduction-one parent divides into 2 identical offspring-  EXAMPLES



__________________________-bacteria



__________________________-sponges -fungi like yeasts



__________________________- earthworms


Advantage- _______________________;    Disadvantage- ______________________________


2. _______________ Reproduction-  2 parents combine genetic info to form a ____________ 

individual  _________ of a female & ___________ of a male form a ________________ with 
info from both parents


Cell Reproduction: Mitosis & Meiosis



There are 2 kinds of cell division in eukaryotic cells:  



_________________ occurs  for growth, development, repair 



or asexual reproduction.



_________________occurs during formation of gametes for 


sexual reproduction (egg & sperm)
     Interesting organism: Volvox -Common ____________  _________ 
Reproduces- asexually& sexually! 

     Reproduction & Inheritance    Some important terms:   


DNA molecule- _________________________________________________

________________- a segment on DNA macromolecule - may be 100s of genes 
on a DNA strand - _________________________________ (like eye color)


__________________________- traits passed from parent to offspring

7. Change over Time (Evolution)


-_____________________ of living organisms __________ or _____________ through time. 


II.  3 Themes in Biology

A. Unity of life’s Diversity -Life is diverse yet shares unity in molecules -DNA & genetic code 
B. Interdependence of Organisms-  organisms interact with biotic & abiotic factors


C.  Evolution - theory that organisms change over time, the driving force is the environment. 


A.  Unity of Life’s Diversity-  DNA & The Genetic code: 


- all life has ____________________information in __________________

–DNA molecules (_____________________  ____________)


-__________   ___________- shape is formed by nitrogenous base pairs attached 

to a sugar-phosphate backbone.


“Unity of Life’s Diversity”

_____________________: the classification of organisms

Tree of Life: shows that ___________________________________________ __________________________

A Phylogenic Tree

Shows evolutionary relationships: 

· between 3 Domains & 6 Kingdoms

Taxonomic Classification:
· 3 domains: ____________,  ________________, and _____________________.

· 6 Kingdoms: _____________, _____________, _____________, ________, __________, & _________



        Further divided into smaller Taxonomic groups:




 phyla - class - order - family - genus - species 
3 Domains

1.Archaea  -_______________ cells  (unicellular)-little understood, recently discovered life



-probably oldest cells & found in extreme environments 1 KINGDOM– ___________

2.Bacteria  = _______________ cells (unicellular) - all the common_______________,  both         

            good (ferment cheese, make sourdough bread, etc & bad (cause disease, spoil food) 


-1 KINGDOM—_______________________


3. Eukarya  = __________________ cells  (have a nucleus)



There are 4 kingdoms in Eukarya  

                                1. ____________2. _____________ 3.  ____________ 4. __________________
B. Interdependence of Organisms:


Ecology- How organisms interact with both other _____________ & the ________________.



_______________  _______________ – living organisms 



_______________  _______________ - non-living part of environment (water, 









temperature, soil type, etc)


Ecosystems- ____________________ of different ______________ species (Biotic factors)& 



interact with 
each other & their _________________ environment (Abiotic factors).

 
Ecology- Is the study of __________________________________________________________.

Environment – is everything- __________________  & _________________
·  Energy Relationships ~ Trophic levels in the food chain  -study how organisms get, use & transfer 
energy


_______________- Source of almost all energy



______________________ Organisms that make their own energy (food)



______________________ – Organisms that obtain energy by eating other organisms 

Draw s food chain here: (begin with energy from the sun) (what is a decomposer & what is its role?)
What is the difference between a Food Chain & Food web in an Ecosystem?

_________________________________________________________________________________

:

BIOSPHERE

-the _________  ______________ of Earth’s _______________, ________________& 



___________ layers that supports ______________



includes: All plant and animal life , Air, soil and water. & a variety of ecosystems-As far 


as we know so far - we are the only life in the universe…

Earth Age: About _______________Billion Years Old
Life in the Biosphere- 3 parts:

· ____________________ – light blanket of air enveloping the earth, 

· ____________________-surface & subsurface waters in oceans, rivers, lakes, glaciers, groundwater

· ____________________ - upper earth's crust containing the soils that support plant life 


Surface Data: 

· ____________% of earth is covered by water

· Remaining _____________% - 7 continental land masses. 

Water Composition: 

· _________% salt water, ________% fresh water  (of which _____% is glaciers/ice- only.3% usable!)

Atmosphere:  

Air Composition:  _______% nitrogen, ______% oxygen, _______% other 

Atmosphere Layers:

· Trophosphere- __________________________________________

· Stratosphere- ____________________________________________

· Mesosphere- ____________________________________________

· Thermosphere- __________________________________________

· Exosphere- ______________________________________________


Lithosphere-    Includes the _______________, which is very thin
· Fragmented into ______________  _____________which _________.

· Plate movement is called _____________ __________________. 

Ecology Levels of Organization

· __________________________-Simplest Level  (1 living thing)

· ______________________- All the members of the same species - that live in one place at a given time & make-up a breeding group.

· ______________________-  all the interacting populations in one area.

· ______________________- Includes all the living (biotic) & non-living (abiotic) factors in the environment.

· ______________________- Thin layer of life around earth.  

A Changing Environment

•__________  _________________  do not remain ________

•Organisms able to survive a ___________ __  __________, 

both natural cycles & manmade change
.                                         Most individuals can survive ______________ conditions
Environmental Concerns
-what are causes of pollution & where does it end up?
Watersheds

· A _____________ is the area of __________ where all of the water that is under it or _________ off of it goes into the ________  ___________.
Watersheds come in all shapes and sizes. They cross county, state, and national boundaries. 
· In southwestern PA- our water drains first in to _________________, then into the_____________   _________, then into the ______ River & then the____________River & ultimately the _____________

Pollution that is added to water upstream will end up thousands of miles away. A few Examples:

______________________________

___________________________________

_______________________________

___________________________________

Toxic discharge

More fish die from a lack of _____________________ than any other cause 

· ______________ blooms -from pollution  or _______________ water from building _________ or other construction, can cause growth of ________________________ that use up all the ____________ & build up of undesirable _________________, especially nutrients and heavy metals. 

· Remember: Warm water holds ___________  _______________than cool water
Pennsylvania Fishes:  

List 2 cool water fish: ______________________  ___________________________

List 2 warm water fish: _______________________  ____________________________

Municipal Solid Waste: 

An average person may produce a ton of refuse in a year
      -Problems with Landfills

·   _________- Many landfills are almost at capacity.

· “NIMBY  means _____________________________”- where do we put new landfills???

·   Leaks:

· ___________________- a liquid that has formed as water leaks through compacted waste in a landfill.

· ___________________ -highly explosive, flammable gas formed as organic matter decomposes.

C.  Evolution
· Theory that organisms _________________ over time, the driving force is the ________________
· ________________  ____________________- process by which adaptation is passed on to the next generation for best survival.

· ______________________- -are ___________________ traits
Charles Darwin-

· English naturalist who presented compelling evidence that all species of life have evolved over time from common ______________, through the process he called ______________  _________________.
Darwin’s trip around the world on the ________________________________, especially the stops in  _______________ _______________ & the ____________  _____________ were the basis for his work.

Darwin saw unusual things on his voyage & tried to explain them:

· ____________________   _____________________   ______________________________________
Summary: 4 Main Parts of Darwin’s Reasoning

· 1.  ___________________________- more offspring are produced than can survive

· 2.  ____________________________- within a population, individuals have different traits

· 3.  _________________________________- individuals must compete with each other to exist.

· 4.  _______________________________- Organisms with the best adaptations to environment more likely to survive & reproduce
Terms about Structure & Function

· ________________________ – the _________________ and form of an organism 

· ______________________ – the branch of morphology that deals with internal structure

Science & Society
· _______________  ___________- knowledge from biological science can be used to improve human life

· ________________– The study of what’s _________or __________ as it applies to biological concerns.

· ________________________- technology based on biology, in agriculture, food science, and medicine 

Biotechnology: example- Genetically engineered cheese inserted gene for enzyme _____________ into yeast.
Genetic Medical Applications

· ___________________________until recently- medicine had to be collected from plants or made from chemicals.  Now can make body substances like human blood clotting factors, insulin, vaccines & (HGH) HumanGrowthHormone with GM bacteria.

· __________________________________- may be able to clone cells & make new organs so that no rejection occurs.  May be able to grow new human liver in another organism like a pig.

· May also be able to screen for ___________, create “designer _________”, cure _____________.

Gene Therapy   Example: 
Examples: 

- replace or repair faulty gene for ___________  fibrosis.
- a controversial ________________________ chicken which they say is faster growing. 

-.________________Strawberries- DON’T FREEZE! 
GM foods- __________________  _________________- may help with world hunger
All living things have the same genetic building blocks DNA- deoxyribonucleic acid  has _______  _______________ _______ which make up the “____________________” for the genetic code.

SO- the same sequence of DNA (___________) codes for an ______________, a ____________ or other ____________________ no matter which organism that gene is in!! = basis of Gene technology
III.   The Study of Biology

A.  The Scientific Method Steps:


1.  _________________________________


2.  _________________________________


3.  _________________________________


4.  _________________________________


5.  _________________________________


6.  _________________________________
B.  Evaluating ________________- at times, scientists have ______________ of ________________.  A scientist’s goal should be finding facts, not support of government agency agenda or the desired results of a pharmaceutical company.

Remember: Experiment terms

· ____________________________________ provides a normal standard against which we compare results of the experimental group. 

· _______________________________ is identical to the control group except for one factor.

· _____________________________:  factors that change
· __________________________ -a set of related hypotheses confirmed to be true many times

· An advantage of the scientific method is that it is ___________________ & __________________.

IV.  Tools & Techniques

A.  Microscopes


1.  Types of Microscopes



*Compound light microscope   -shines light through a specimen




(must have thin slice of object)  -uses 2 lens to magnify image.



*Electron microscopes



-SEM (scanning electron microscope)




-TEM (transmission electron microscope)


2.  The parts of the Microscope- see hand out

· TOTAL MAGNIFICATION=      low power magnification X eye piece magnification
· The eyepiece is 10X

Low power is 4X        

Other lens may vary- usually  - 10X or 40X

Microscope Use:  ( you break it- you buy it!!!)
· Carry the microscope with _______  ___________________-By the “__________” & one hand under the _______________    Look through eyepiece & keep both eyes open 
· Place the slide that you want to view over the aperture and gently move the stage clips over top of the slide to hold it into place. 
· ALWAYS begin use & focus with the 




*Microscope on LOW Power (4X)
!!!!     Make sure the stage is all the way down.!!!!!
· Always Begin focusing with the coarse adjustment
Light Microscopes

· The eyepiece magnifies the image.

· The objective lens enlarges the specimen.

· The stage is a platform that supports slides with specimens.

· The light source is a light bulb that provides light for viewing images.

Magnification & Resolution

· _____________________is the increase of an object’s apparent size.

· ______________________ is the power to show details clearly in an image. 

 E.M. refers to the Electron Microscope.

B.  Other tools

· Centrifuge-spinning separation of materials in a liquid that have different densities

· Autoclave – heating chamber to disinfect 

· Chromatography -is any technique that separates different substances based on their chemical or physical properties

· Electrophoresis - is a technique for separating particles that have an electrical charge.

· Spectrophotometer -determines what a substance is by measuring the amount of each wavelength of light absorbed by the sample.

· Computers are one of the most important tools used in biology studies.

An agar plate- used by microbiologists to grow bacteria





Scientists using a microscope





2 kinds of cells:





A prokaryotic cell has no true nucleus- are single celled organisms.





A eukaryotic cell has a true nucleus & organelles- can be unicellular or multicellular organisms








