Exploring and Classifying Life Chapter 1 
Section 1 What is Science
A. Science- an organized way of studying things and finding answers to questions
B. Critical Thinking- a process that uses certain skills to solve problems
C. Scientific Methods- an organized way to solve a problem using a series of steps

1. State the problem

2. Gather info

3. Forma hypothesis- or a prediction to be tested

4. Test the hypothesis with an experiment

a. variable-is something in an experiment that can change

b. Control is the standard used for comparison
 
5. Analyze data

6. Draw conclusions
D. Theories and Laws

1. Scientific Theory- an explanation of things or events based on scientific knowledge, the redult of many observations and experiments

2. Scientific Law- a statement about how things work in nature

E. International System of Units (SI)- Standard system of measurements used by scientists

Section 2
Living Things 

A.
How are living things, or ______organisms__ _alike?


1.
Living things are ____organized___ 

a.
___Cell__—the smallest unit of an organism that carries on the functions of  life 

b.
Each _____cell___ has an orderly structure and contains hereditary material. 

2.
Living things ___respond___ 


a. __Stimulus_____- anything that causes some changes in an organism. 

b. Response —the way an organism reacts to a stimulus, often results in __movement___ 

C.
__Homeostasis—maintaining the proper conditions inside an organism 


3. Living things take in and use energy__ 

4.
Living things grow and __develop___ 
a.
Growth of many—celled organisms is due to an increase in _the_number of cells____ 

b.
Growth of one—celled organisms is due to an increase in __the_size of cell___ 


c.__Development___- changes that take place during the life of an organism 

5.
Living things ____reproduce___ 

B.
What do living things need? 

1.
A _place to live _ that provides all of the organism’s needs 


   2.
Raw Materials, like water, proteins. fats, and sugars 


Section 3 Where does life come from? 
A.
Spontaneous Generation  _---early theory that living things could some from nonliving things; disproved by Louis Pasteur in the mid – 1800s 

B.     ____Biogenesis  _—theory that living thing can come only from other living things 

C.
Alexander I. Oparin’s hypothesis on the origins of life—gases in Earth’s early atmosphere com​bined to form ____more complex compounds___ found in living things. 

                1.
gases: 

a. ___ammonia__ 

b. _hydrogen__ 

c. __methane__ 

d. __water vapor_ 

2. Stanley L. Miller and Harold Urey tested Oparin’s hypothesis and showed that chemicals found in ____living things___ could be produced. 

  

Section 4 A. Classification systems 

How are living things classified? 
1. Aristotle___ classified organisms more than 2,000 years ago. 

2. Carolus Linnaeus introduced a system based on __similar structures__ of organisms. 

3. Modern systems based on phylogeny—the _____evolutionary history___ of an organism 

4. Today’s classification system separates organisms into 6 ___kingdoms___ 

a. Kingdoms are the first and __largest___ category. 

b. The smallest classification category is a ____species___ 

c. Organisms that belong to the same species can mate and produce ___fertile offspring___ 

B. ___Binomial Nomenclature____—two-word system used by Linnaeus to name species 

1. First word identifies the _genus__, or group of similar species. 

2. Second word tells something about the species—what it looks like, where it is found, or __who discovered it__ 

3.  Why use scientific names? 


a. To avoid mistakes__ 

b. To show that organisms in the same genus are _related___ 


c. To give ____descriptive information_ 

d. To allow information to be _organized___ easily 

C. Tools for identifying organisms 

1.____Field Guides___—descriptions and illustrations of organisms 

2. Dichotomous keys—detailed __lists___ of identifying characteristics that include scientific names
Chapter Review Answers:
1. organisms
2. cells
3. Binomial Nomenclature
4. Kingdom
5. law
6. homeostasis
7. phylogeny
8. genus
9. Spontaneous Generation
10. Biogenesis
11. Scientific Methods
12. hypothesis
13. variable
14. control
15. theory
16. critical thinking
17. law
18. measurement
19. volume
20. experiment

Diversity of Life
Diversity of Life Vocabulary-1 
Dormant
A state of suspended biological activity. Dormant organisms are alive but inactive.

Energy
The capacity to do work. Most of the energy used by living organisms comes from the Sun.

Estivate
A dormant or torpid state brought on by hot, dry conditions, similar in some ways to hibernation.

Gas exchange
Gas exchange is one of the characteristics of all organisms. Gas exchange occurs at the cellular level with carbon dioxide, oxygen, and water vapor being the most common gases exchanged.

Growth
Increase in size of an organism. Growth is characteristic of life.

Habitat
The place where an organism lives and gets what it needs to survive.

Reproduction
The process by which organisms create new individuals of their kind. Some reproduce asexually (without the joining of two cells) and others reproduce sexually (the joining of egg and sperm cells).

Response
All organisms are influenced by their environments. The things organisms do when they are influenced by the environment are called responses.

Waste
Solids, liquids, or gases that are unusable by the cells of organisms and must be moved outside the cell.

Spontaneous Generation & Biogenesis Notes
BINOMIAL NOMENCLATURE 

1. Linnaeus's classification hierarchy included five levels (KINGDOM, CLASS, ORDER, GENUS, AND SPECIES). Modern scientist have added TWO more classifications levels to the original five (PHYLUM AND FAMILY). 

2. Today we have SEVEN LEVELS OF CLASSIFICATION:  

    A. KINGDOM 
    B. PHYLUM (DIVISION - IN THE PLANT KINGDOM) 
    C. CLASS 
    D. ORDER 
    E. FAMILY 
    F. GENUS 
    G. SPECIES 

3. KING PHILIP CAME OVER FOR GRANDMA'S SOUP. 

Cells 
Section 1  Cell Structure- Chapter 2 

A. Common cell structures—outer covering called cell membrane and an internal gelatinlike cytoplasm 
    1. Comparing cells—size and shape relate to function. 
    2. Two cell types 
       a.
Prokarotic cells lack membrane-bound internal structures. 
        b.
Eukarotic cells contain membrane-bound internal structures. 
B. Cell organization 
   1. Composed of cellulose, a cell wall grows, changes shape, and protects the cells of plants, algae, fungi, and most bacteria. 
    2. Cell membrane—protective layer around all cells 
        a.
For cells with cell walls, the cell membrane is inside the cell wall 
         b.
A cell membrane allows food and oxygen into the cell and waste products out of the cell. 
      3.
Cytoplasm—gelatinlike substance inside cell membrane 
        a.
Cytoskeleton—scaffolding-like structure in cytoplasm which helps cell keep its shape 
         b.
In the cytoplasm, eukaryotic cells have organelles which help with cell life processes. 
      4.
Nucleus—contains instructions for everything cell does; includes DNA 
      5.
Energy-processing organlIes—help cells do their work 
         a.
Green organelles in plant cells contain chloroplasts to make food. 
         b.
Organelles which release energy from food are called mitochondria. 
    6. Manufacturing organlIes 
         a.
Ribosomes make proteins for cell activities. 
          b.
Some ribosomes attach to the rough part of the endoplasmic reticulum, a series of smooth  or rough membranes that move materials around in a cell. 
    7. Transporting and storing organlIes 
        a.
Golgi bodies move substances out of a cell or to other parts of a cell. 
        b.
Vacuoles—membrane-bound temporary storage spaces 
   8.
Recycling organlIes—lysosomes break down food molecules and cell wastes. 
 C. From cell to organism 
     1.
Tissue—group of similar cells working together on one job 
     2.
Different types of tissues working together make up an organ.
     3.     A group of organs working together on a particular function form a system 
  
Section 2
Viewing Cells 
  A. Magnifying cells 
      1. Early microscopes—lenses made images larger but not always clear 
      2. Modern microscopes that use lenses to bend light 
            a.
A simple microscope has one lens while a compound microscope has multiple lenses. 
            b.
A stereomicroscope, which has two eyepieces, creates a three-dimensional images 
            c.
Powers of the eyepiece multiplied by objective lenses determine total magnification. 
      3.
Electron microscopes—more powerful than other microscopes 
            a.
Use a magnetic field in a vacuum to bend electronic beams 
            b.
Images must be photographed or produced electronically. 
  B.
Development of the cell theory 
1.
The cell theory resulted from many scientists’ observations and conclusions. 
2.
The basic unit of organization is the cell. 
3.
All organisms are composed of one or more cells. 
4.
New cells come from old cells through cell division. 
 

5 Kingdoms of Living Things
1.        Animalia

2.        Plantae

3.        Protista

4.        Monera (Bacteria)

5.        Fungi

 Kingdom Protista Notes
A.  Protist—eukaryotic one-or many-celled organism which lives in a moist or wet environment; some are plant-like and contain
chlorophyll while others are animal-like and can move.
1. Protists are difficult to classify the are usually grouped based on characteris​tics shared with plants, animals, or fungi
2. The evolution of protists is studied through fossils and genetic material.
B.  Plantlike protists are called algae and they all contain chlorophyll to make food.
1. Diatoms, found in fresh and salt water, make glasslike boxes which can form fossils.
2. Dinoflagellates use flagella (singular flagellum), long, thin, whiplike structures to move in their saltwater environment

3. Euglenoids have characteristics of both plants and animals.
a.  When light is present, they can make their own food; an eyespot helps them move toward light.
b.  In the absence of light, they can eat bacteria or other protists.
4. Red algae, also called seaweeds, are usually many-celled, can live at depths of 175 m, and contain chlorophyll and large amounts of red pigment.
5. Green algae contain large amounts of chlorophyll and can be one-celled or many-celled; some scientists hypothesize that plants evolved from green algae.
6. A many-celled, saltwater form of brown algae called kelp is an important source of food and shelter for aquatic organisms.
C.  Algae, source of food for ocean organisms are called the grasses of the ocean.
     1. Algae have an environmental impact.
a.  Algae produce oxygen through photosynthesis.
b.  A result of imbalances, an algae bloom can cause environmental problems. 
2. Some people eat algae; algae are used in many cosmetic and food products.
D.   One-celled animal protists called protozoans, are classified by to how they move.
 1. Ciliates—threadlike structures called cilia extend from their cell membranes
            a.  A Paramecium has two nuclei; the micronucleus is involved in reproduction while the macronucleus controls other cell functions.
             b.  Ciliates usually eat bacteria.
       2. Flagellates move by whipping their long flagella.
             a.  Many flagellates live in freshwater, but some are parasites.
                b.  Pro terospongia grow in cell colonies and have structures like sponges.
        3. Some protozoans move and eat using, “false feet” pseudopods, temporary extensions of their        cytoplasm.
           a.  An amoeba traps its food with its pseudopods.
           b.  Shelled protozoans can push a pseudopod through a hole in the shell.
       4. One group of protozoans has no way to move on its own.
            a.  These protozoans are parasites in humans and other animals.
            b.  Their complex life cycle may have them living a part of their life in one ani​mal and another part in a different animal.
E.    Protozoans are important food sources for many animals.
           1. Shelled protozoans become a part of sediment layers; geologists can use them as an indicator species to help locate petroleum reserves.
           2. Some parasites can cause diseases in humans.

F.    Funguslike protists produce spores and must consume food; many can move
using pseudopods like the amoe
   1. Slime molds are often found on decaying vegetation in moist, cool, areas.
          2. Water molds live in wet places; downy mildews can weaken or kill plants.
Viruses 
A.
Virus—a nonliving strand of hereditary material surrounded by a protein coating 
B.
Virus multiplication—viruses can make copies of themselves only inside a living host cell. 
         1.Active viruses—make the host cell create new viruses, which kills the host cell 
         2.
Latent viruses—hide in the host cell without destroying it 
              a.
Virus hereditary material becomes part of the host cell hereditary material. 
              b.
Latent viruses can become active and then destroy the host cells.
               C.
Virus effects on organisms 
        1.
Most viruses infect only specific kinds of cells. 
        2.
Viruses are often carried to the host through the air 
        3.
The virus and host cell must fit together exactly to begin a viral infection. 
        4.
Bacteriophages attach to bacteria and inject their hereditary material. 
D.
Fighting viruses 
1.
Vaccines—weakened virus particles which allow the host to fight some diseases
 
         2.
Treating viral diseases 
               a.
Antibiotics are not effective treatments for viral infections. 
               b.
Infected cells sometimes produce interferon, which are proteins that can protect 
                            non infected cells. 

               c.
Antiviral drugs often have adverse side effects, limiting their use. 
                d.
Public health measures can prevent or slow disease spread. 
  
E. Research with viruses—gene therapy uses viruses to replace defective cell hereditary material with normal cell hereditary material. 

Immunity and Disease 
A. Immune system—complex set of defenses to protect the body from pathogens in by students on the 
B. First-line defenses—resist pathogens 
           1. Unbroken skin is a barrier that prevents many pathogens from entering the body. 
            2. The respiratory system traps pathogens with cilia and mucus. 
            3. The digestive system uses saliva, enzymes, hydrochloric acid, and mucus to kill bacteria. 
             4. The circulatory system contains white blood cells that patrol the body and destroy pathogens. 
             5. Damaged or diseased tissue becomes inflamed, attracting certain white blood cells to light bacteria. 
C.
Specific immunity—the immune system works against a specific antigen by producing an antibody. 
            1. In active immunity the body makes its own antibodies in response to an antigen. 
                 a.
Some antibodies remain in the bloodstream to tight later infections of the same pathogen. 
                  b.
Vaccination provides a form of an antigen to provide active immunity. 
         2. Passive immunity—results when antibodies produced in another animal are introduced into the body 
                  a.
Passive immunity does not last as Ion as active immunity. 
                  b.
Many vaccines or boosters must be taken more than once to maintain immunity. 
Section 2
Infectious Diseases 
A.
Scientists did not understand how many infectious diseases were transmitted until the late 
1800s and early I 900s. 
         1. Louis Pasteur developed the pasteurization process, which kills bacteria in liquids. 
          2. Robert Koch developed a method to isolate and grow one type of bacterium at a time. 
          3.
 Joseph Lister learned to reduce surgery deaths by keeping his hands and instruments clean. 
B.
An infectious disease is caused by a virus, Bacterium, Protist, or Fungus and is spread from an infected organism or the environment to another organism. 
1.
Diseases can be carried by biological vectors such as rats, birds, cats, dogs, mosquitoes, fleas, and flies. 
2.
People can also he disease carriers. 
C.
Sexually transmitted diseases (STDs) are infectious diseases spread during sexual contact. 
1.
Bacterial STDs include gonorrhea and syphilis. 
2.
Viral STDs include genital herpes and HIV (Human Immunodeficiency Virus). 
a.
HIV infection can lead to AIDS (Acquired Immune Deficiency Syndrome) which attacks the immune system, allowing the infected person to die of another disease. 
b.
AIDS has no cure, but several medicines are used to treat it. 
c.
Washing, bathing, oral hygiene, exercise, and good nutrition help fight infectious diseases. 
Section 3 Noninfectious Diseases 

A. Noninfectious diseases are not spread from person to person; they may be chronic or long lasting. 
B.
An allergy is an overly strong reaction to a foreign substance. 
1.
The substance that causes an allergic reaction is called an allergy


 

2.
Antihistamines or injections of the allergen  can be used  to treat allergies. 
C.
Diabetes is a chronic disease associated with insulin production by the pancreas. 
1.
Type 1 diabetes results from too little or no production of insulin. 
2.
Type 2 diabetes results from improper insulin processing
D.
Exposure to chemicals can produce diseases. 
E.
Cancer results from uncontrolled cell growth and can occur anywhere in the body. 
1.
Cancer can have many causes such as smoking, chemical exposure, radiation exposure, diet, 
or heredity. 
2.
Chemotherapy, surgery, and radiation can be used to treat cancer. 0 
3.Early detection and careful lifestyle choices can reduce the risk of serious illness from cancer.

Kingdom Fungi
   
A.
Fungi can be food sources or ingredients; they can also grow on spoiling food or in damp places like a shower curtain. 
         1.Scientists are not sure how fungi are related to other organisms; most fungi have many cells. 
            a. Threadlike tubes called hyphae produce enzymes for digestion. 
             b. Most fungi are saprophytes, feeding on dead or decaying material; some fungi are parasites, obtaining their food directly from living things. 
        2.
Fungi grow anchored in soil like plants, but do not make their own food; they grow best in warm, humid places. 
        3.
Fungi can reproduce both sexually and asexually. 
           a. In asexual reproduction, cell division produces spores. 
            b. In sexual reproduction, the hyphae of two genetically different fungi of the same species produce  spores that differ genetically from both parents. 
B.
Fungi are classified into three groups based on the spore forming structure. 1. Club fungi produce spores in a club-shaped structure called a basidium. 
          2. Sac fungi produce spores in a small, saclike structure called an ascus; yeasts can also reproduce by budding. 
          3. A zygospore fungus produces spores in a round case called a sporangium. 
          4. Some fungi, like penicillin, are called imperfect because they have never been observed reproducing sexually or they only reproduce asexually. 
C.
Lichens are organisms composed of a fungus and either a green alga or a 
cyanobacterium; they can appear crusty, leafy, or grow upright. 
           1. Lichens can be an important food source for animals. 
            2. Lichens help rocks weather, or break down. 
            3. Since lichens are sensitive, they help scientists monitor pollution levels. 
      D. Some fungi form a hyphae network with plant roots called mycorrhizae; this  may have allowed plants to move from water to land about 500 million years ago. 
 
       E. Some fungi, such as cultivated mushrooms, are food sources. 
           1. Many fungi cause animal and plant diseases, but they also produce antibiotics,  such as penicillin, which can fight diseases. 
        2. Fungi are important as decomposers, recycling organic matter.
Bacteria

 

A. Bacteria are microscopic, living cells.

 
1.
Bacteria live almost ever where, even in extreme environments like 
thousands of meters underground, hot springs with temperatures over 1000C, and very acidic water. 
2.
Bacteria can be sphere—shaped (cocci), rod—shaped (bacilli), or spiral—shaped (spirilla). 
a.
They are smaller than plant or animal cells. 
b.
They are prokaryotic since they do not have membrane-hound internal structures. 
3.
Some bacteria have a capsule around the cell wall while others have an outer slime layer. 
4.
Many have whiplike tails called flagella to help them move. 
5.
Most bacteria reproduce by fission, creating two new identical cells; some bacteria exchange genetic material before dividing. 
6.
Bacteria can be producers that make their own food, consumers that break down dead organisms, or parasites in living organisms that absorb nutrients from their host. 
a.
Most bacteria are aerobes which use oxygen during respiration. 
b.
Some bacteria are anaerobes which do not need oxygen; Some anacrohes cannot survive in the presence of oxygen 
B.
Bacteria are classified into two kingdoms. 
1.
Eubacteria, a diverse group, is the larger of the two bacteria kingdoms. 

a.
Cyanobacteria produce their own food and are commonly called blue-green bacteria; some, however, may be yellow, black, or red in color 
b.
Cyanobacteria provide food and oxygen for aquatic life; however, an overabundance of cyanobacteria produces a bloom, which can be harmful to aquatic life. 
c.
Consumer eubacteria are grouped by cell wall thickness or thinness. 
 
2.
Archaebacteria 

a.
Kingdom bacteria are often found in extreme locations and are divided into groups 
based on where they live or how they get energy. 

b.
Some live in salty, acidic, or very hot environments.

c.
One anaerobic group produces methane 


Section 2
Bacteria in Your Life 
A.
Most bacteria are helpful rather than harmful. 
1.
Bacteria are necessary for human health. 
a.
Many bacteria aid digestion and some produce vitamins. 
b.
Some bacteria produce antibiotics, which are used to treat diseases. 
2.
Bacteria help keep nature in balance. 
a.
Bacterial saprophytes use dead organisms as food and energy sources, thus recycling nutrients for use by other organisms. 
b.
Nitrogen-fixing bacteria in the soil and plant roots change nitrogen from the air to a form that plants and animals can use. 
3.
Bacteria can be used to clean up environmental pollution through bioremediation. 
a.
Some bacteria break waste down into harmless compounds. 
b.
Certain bacteria can ~j pollutants. 
4.
Many foods are made using bacteria. 
a.
Bacteria are used in dairy products such as yogurt and cheese. 
b.
Sauerkraut and pickles are also among foods made with bacterial help. 
5.
Bacteria are used in industry. 
_
a. Bacteria grown in large, carefully controlled containers called bioreactors are used to make medicines and many other products. 
b.
Methane-producing bacteria can digest wastes and provide a source of fuel. 
B.
Bacteria that cause disease are called bacterial pathogens. 
1.
Toxins, or poisons, are made by some bacterial pathogens 
2.
Some pathogens form thick walled structures called endospores when environmental conditions are unfavorable; thus, they can survive for very long time periods. 
3.
Pasteurization, a process of limited heating, can kill most harmful bacteria in food. 
4.
Vaccines can prevent some bacterial infections. 
a.
Vaccines are made from damaged or dead bacterial cells. 
_
b. Once injected, they enable white blood cells in the body to recognize a particular type of bacteria and attack it if it appears at a later time.

Cell Processes 
Section 1 
A.  Everything around you is made of matter and energy. 
1.
Matter is anything that has mass and takes up space. 
2.
Energy can hold matter together or break it apart. 
3.
Matter is made of atoms. 
a.
Nucleus contains protons and neutrons. 
b.
Outside the nucleus are electrons, which are involved in chemical reactions. 
4.
Elements—made up of only one kind of atom 
a.
Cannot be broken down into a simpler form by ordinary chemical reactions 
b.
Arranged in a chart called the periodic table of elements 
5.
Compounds—molecular and ionic 
a.
Made of two or more elements in exact proportion  
b.
Have different properties from the elements they are made of 
c.
The smallest part of a molecular compound is a molecule. 
d.
Molecule—a group of atoms held together by the energy of chemical bonds 
e.
Form when atoms share electrons 
6.
Ionic compounds 
a.
Ions—electrically charged atoms, positive or negative 
b.
Ions of opposite charges attract one another to form electrically neutral compounds. 
B.
Mixture—combination of substances in which individual substances keep their own properties 
1.
Solution—mixture in which two or more substances are mixed evenly 
2.
Suspension—forms when a liquid or gas has another substance spread throughout it 
C.
Organic compounds—contain carbon and hydrogen and are usually associated with living things or things that once were alive; four groups of organic compounds make up all living things: 
1.
Carbohydrates—supply energy for cell processes 
2.
Lipids—store and release large amounts of energy 
3.     Proteins—are the building blocks of many structures 

  a. Amino acids—smaller molecules that make up protein 
a. Amino Acids- smaller molecules that make up proteins

b.
Enzymes—proteins that regulate nearly all chemical reactions in cells 
4.
Nucleic acids—store important coded information in cells 
D.
Inorganic compounds—usually made from elements other than carbon 
E.
Importance of water 
1.
Living things are composed of more than 50 percent water and depend on it to survive. 
2.
All chemical reactions take place in water solutions. 
3.
Most living things use water to transport materials through their bodies. 

Section 2
Moving Cellular Materials 
A.
Cells have a permeable membrane that regulates what goes into or out of the cell. 
B.
Passive transport—the movement of substances through a cell membrane without the use of energy 
1.
Diffusion—when molecules move away from areas where there are more of them into areas where there are fewer of them; stops when the molecules of one substance are spread evenly throughout another substance, and equilibrium occurs. 
2.
Osmosis—the diffusion of water through a cell membrane 
3.
In facilitated diffusion, transport proteins move substances into and out of the cell. 
C.
Active transport requires energy to move a substance through a cell membrane 
D.
Endocytosis and exocytosis 
1.
Endocytosis—the process in which a substance is taken into a cell by surrounding it with 
the cell membrane, forming a sphere called a vesicle 
2.
Exocytosis—the process in which the membrane of the vesicle fuses with the cell’s 
membrane and the vesicle’s contents are released outside the cell 
Section 3
Energy for Life 
A.
Cells use chemical reactions to change the chemical energy stored in food into forms needed to perform activities. 
1.
Metabolism the total of all chemical reactions in an organism 
2.
Chemical reactions require enz mes. 
B.
Photosynthesis—the process that plants and other organisms use to convert sunlight energy into chemical energy or sugars to be used as food. 
1.
Producers—organisms that make their own food; consumers—organisms that can’t make their own food 
2.
Chlorophyll and other pigments are used in photosynthesis to capture sunlight which is used to produce sugar and oxygen. 
C.
Respiration—the process in which chemical reactions break down food molecules into simpler substances and release stored energy 
1.
Respiration of carbohydrates begins in the cytoplasm. 
a.
Carbohydrates are broken down into glucose molecules. 
b.
Each glucose molecule is broken down into two simpler molecules, releasing energy. 
2.
Respiration moves into the mitochondria. 
a.
The two simpler molecules are broken down again, releasing much more energy. 
b.
This process uses oxygen and produces CO2 and water as wastes. 
D.
Fermentation—cells that do not have enough oxygen for respiration use this process to release some of the stored energy in glucose molecules. 
1.
Entire process occurs in the cytoplasm. 
2.
Produces lactic acid, alcohol, and carbon dioxide as wastes. 
E.
Photosynthesis and respiration—almost the opposite of each other 
1.
Photosynthesis produces sugars and oxygen, which are used in respiration. 
2.
Respiration produces carbon dioxide and water, which are used in photosynthesis

Cell Reproduction
Section 1                                                                                       
                                                                                                                                                                           
A.   Cell division—increases the number of cells and causes many-celled                      
        organisms to grow                                                                                               
       1.  Cells have periods of formation, growth and development, and death called life cycles.
       2.  Interphase—most of the life of any eukaryotic cell, or cell with a nucleus, is spent in a period of growth and development.
         a.  Chromosome—structure in the nucleus that contains hereditary material
         b.  During interphase, a cell duplicates its chromosomes and prepares for cell division.
         c.  After interphase, the nucleus divides, and then the cytoplasm separates to form two new cells.
B.   Mitosis—process in which the nucleus divides to form two identical nuclei
      1.  Prophase
       a.  Nucleolus and nuclear membrane disintegrate.
      b.  Centrioles move to opposite ends of the cell.
      c.  Spindle fibers begin to stretch across the cell.
     2.  Metaphase—pairs of chromatids line up across the center of the cell.
     3.  Anaphase
   a.  Each centromere divides.
   b.  Each pair of chromatids separates and moves to opposite ends of the cell.
     4.  Telophase—spindle fibers disappear and a new nucleus forms.
C.   Results of mitosis
     1.  Each cell in your body, except sex cells, has the same number of 46 chromosomes
     2.  Allows growth and replaces worn out or damaged cells
 D.   Asexual reproduction—a new organism is produced from one parent organism.
     1.  An organism with no nucleus divides into two identical organisms by fission.
     2.  Budding—a small, exact copy of the adult grows from the body of the parent.
     3.  In regeneration, a whole new organism grows from each piece of the parent.
Section 2   Sexual Reproduction and Meiosis
A. Sexual reproduction—two sex cells, usually an egg and a sperm, come together.

1.  Fertilization—the joining of an egg and a sperm, generally from two different organisms of the same species

a.  Sperm are formed in the male reproductive organs.

b.  Eggs are formed in the female reproductive organs.

c.  A cell that forms from fertilization is a zygote.

2.  Following fertilization, mitosis begins and a new organism develops.

B. Division of sex cells

1.  Body cells are diploid, because they have 23 pairs of similar chromosomes.

2.  Sex cells are haploid, because they have 23 single chromosomes.

3.  Meiosis—a process that produces haploid sex cells

a.  In meiosis I, the nucleus divides and produces two new cells with one chromosome each.

b.  In meiosis II, the nuclei divide and the chromatids separate, producing four cells with half the          number of chromosomes of the original nucleus.

          Section 3   DNA
A.  DNA—a chemical that contains information that an organism needs to grow and function

1.   Watson and Crick made an accurate model of DNA in 1953.

2.  The structure of DNA is similar to a twisted ladder.

a.  The sides of the ladder are made up of sugar-phosphate molecules.

b.  The rungs of the ladder are made up of nitrogen bases.

3.  Before a cell divides, its DNA duplicates itself by unwinding and separating its sides, then forming new sides.

       B. Genes—sections of DNA on a chromosome

               1.Contain instructions for making specific proteins
    2. RNA carries the codes for making proteins from the nucleus to the ribosomes in the cytoplasm.

a.  Messenger RNA carries the code that directs the order in which the amino acids bond.

                 b.  Ribosomal RNA makes up ribosomes, where proteins are built.

                 c.  Transfer RNA brings amino acids to the ribosomes to build the protein.

            3. Cells use only the genes that direct the making of proteins needed by that cell.

C. Mutations—any permanent change in the DNA sequence of a cell’s gene or chromosome

            1. Can be caused by outside factors like X rays, sunlight, and some chemicals

            2. A change in a gene or chromosome can change the traits of an organism

Plant Vocabulary 
  
1.     Seed Coat- Tough outer layer of the seed- protection 
2.     Embryo- baby plant 
3.     Cotyledon-energy supply in form of starch 
4.     Germination-start of growth and development of seed 
5.     Dormant- inactive stage 
6.     Root- transports water and minerals to plant 
7.     Root Hairs- hairlike structures that absorb water 
8.     Monocot- Seeds that only have 1 cotyledon (Rye grass) 
9.     Dicot- Seeds that separate into 2 halves.  They have 2 cotyledons (Lima bean, Radish) 
10. Endosperm- The starchy material that composes the cotyledon (supplies food to the embryo) 
11. Xylem- bundle of tubes that bring water and minerals to the cells 
12. Phloem- the network of living cells that bring sugar from photosynthetic cells to other parts of the plant where sugar is used or stored 
13.  Stomates- openings in leaf surface that connect the spaces inside the leaf to the outside environment 
14. Guard Cells- cells that surround the stomates, opening and closing to regulate the rate at which O2 and CO2, and water vapor enter and exit the air space inside the leaf 
15. Transpiration- process of water vapor leaving the cells through the stomates 
16. Ovary-female part of the flower where seeds develop 
17. Ovules- tiny preseeds (eggs) in the ovary 
18. Pistil- the center of the flower (female part)- the ovary is attached to its base and the stigma is on top 
19. Stamen-the male part of the flower.  Anthers are located on top and produce pollen grains (contain sperm) 
20. Pollination- the process by which pollen gets from the male anther to the female pistil 
