
Life Science: The Basics 
 
Levels of Organization in an organism: 
CellTissueOrganOrgan SystemOrganism 
 
Levels of Organization in the environment: 
OrganismPopulationCommunityEcosystemBiomeBiosphere 
 
Basic Needs of Living things 

All Life (both) Plants  Animals 

Gases (Air) CO2 in / O2 out O2 in / CO2 out 

Water Water / Sunlight Water 

Nutrients Producer Consumer 

A place to live Space Space / Shelter 

 
Characteristics ALL living things have in common: 
-They grow and 
develop. 
-Made of cells. 
-Reproduce. 
-Have DNA. 
-Use energy. 
-Respond to stimuli. 
(ex. Jump at the bell) 
 
Life Science: The CELL!! 
Cell Theory 
-Cells come from cells. 
-Cells are the basic units of life. 
-All living things are made of cells. 
 
Cell Types 

Cell Structures 
Animal Cell 
 
Mitochondria (Cellular Respiration-
makes ATP energy) 
Vacuole (Storage of water) 
Endoplasmic Reticulum (Transports 
protein) 
Cytoplasm (Gel-like, holds organelles 
in place) 
Cell Membrane (Outside covering, 
allows things in and out) 

              Nucleus (Control center, holds DNA) 
 

 
Plant Cell 
Plants also have in addition to that of the animal cell: 

 
Cell Wall (Structure and 
support) 
 
Large Vacuole (Stores water) 
 
Chloroplasts (Where 
photosynthesis occurs, 
contains green pigment 
called chlorophyll to capture 
sun) 
 
 

Cell Processes 
 
Cellular Transport 
 
Osmosis: diffusion of water. 
Diffusion: spreading of molecules from HIGH concentration to LOW 
concentration (like the spreading out of air freshener). 
Endocytosis: process of large molecules (food) entering a cell.  

 
Exoctosis: process of large molecules (waste) leaving a cell.  
Opposite of endoctosis. 
Active Transport: process of material entering or exiting the cell 
from LOW concentration to HIGH concentration (requires ATP). 
 
Cellular Energy 
 
All eukaryotes (plants and animals) carryout Cellular Respiration in 
the mitochondria:  The process of making energy (ATP) using O2 
and Glucose (C6H12O6) provided by plants and photosynthesis. 

      (Reactants)        (Products) 
C6H12O6   +   6O2       6CO2   +   6H2O   +   ATP  
 (Glucose)        (Oxygen)    (Carbon Dioxide) (Water)     (Energy) 
**All cells need food and oxygen** 
 

                  Mitochondria 
 
Producers (plants and algae) also carry out Photosynthesis: 

                 (Reactants)        (Products) 
6CO2    +    6H2O   +   Light Energy     C6H12O6   +   6O2 

(Carbon Dioxide) (Water)                                    (Glucose)    (Oxygen)        

**All producers also need carbon 
dioxide, water and sunlight.** 

Chloroplast 
                                  

Cell Division  
 
Mitosis:  The division of body 
cells.  One body cell splits to 
make two new genetically 
identical cells: 
1-Prophase 
2-Metaphase 
3-Anaphase 
4-Telophase 
                
Meiosis: The division of sex 
cells.  One sex cell divides 
twice to make 4 new 
genetically different eggs or sperm.                                   
 
Life Science: Genetics!    
DNA 
-DNA is the genetic code that makes everyone 
unique.  The shape of DNA is a double helix.  
DNA is located in the nucleus or center of a cell. 
-Genes are sections of DNA that carry a specific code 
(for hair color, eye color, height, etc.). 
-Chromosomes are highly coiled structures of DNA. Each 
chromosome carries many genes.  Humans have 46 chromosome or 
23 homologous (matching) pairs. 
-James Watson and Francis Crick: Scientists who developed model 
of DNA (double helix). 
-Rosalind Franklin:  Took X-ray images of DNA. 
 
Heredity 
-Gregor Mendel is the father of Heredity; he worked with pea 
plants to show heredity-the passing of traits from parents to 
offspring. 
-Mendel discovered that some traits (genes) always show and 
called them dominant (RR or Rr) and that some only show if 
received by both parents and called them recessive (rr). 
 
-Punnett Squares can be used to show the possible outcomes of the 
passing of genes from parents to 
offspring:   
 
(Parents = RR X rr)   
R=round pea   
r=wrinkled pea 
 
Offspring = 100% round (Rr) 
**For offspring to be wrinkle, they would have to be “rr”.** 
 
-Phenotype is the physical appearance of an individual (round or 
wrinkle). 
-Genotype is the gene combination of an individual (RR, Rr, or rr). 
 
 
 

Prokaryotes Eukaryotes 

Cells without a nucleus 
(Bacteria) 

Cells with a nucleus  
(all other kingdoms) 

               

 
 

Cells/DNA 

Photosynthesis 



Life Science: Evolution! 
Evolution is the change in a population over a long period of time 
by natural selection where the organisms with the strongest traits 
survive, reproduce, and pass successful traits on to offspring. 
 
Evidence for evolution: 
-Homologous Structures (Vertebrates have similar 
skeletons) 
-Vestigial Structures (structures we have, but no 
longer use) 
-DNA (all life has it) 
-Fossils (evidence of an organism from long ago) 
-Mutations: changes in DNA can be spread through 
a population as a successful adaptation (an inherited 
trait that helps an organism survive in its environment), 
which can lead to evolution.  The amphibian foot is an 
adaptation for life in the water. 
 
Life Science: Classification! 
All life is categorized into 6 kingdoms: 
-Archaebacteria: Kingdom of prokaryotes that live in harsh or 
extreme conditions like hot, salty, methane (swamps). 
-Eubacteria: Kingdom of prokaryotes that live in “good” conditions 
like on your skin or the table.           Amoeba            Euglena 
-Protista: Kingdom of mostly 
unicellular eukaryotes that live 
in wet conditions.  Can be 
producers (algae), consumers (protozoan), or decomposers (slime 
molds).  

-Fungi: Kingdom of mostly multicellular eukaryotic 
decomposers (mushroom, mold, yeast).  

-Plantae: Kingdom of multicellular producers (trees 
and flowers). 

-Animalia: Kingdom of multicellular consumers (sponges, 
bugs, frogs, cats).  
 

-Each kingdom is then broken down into the following: 
KingdomPhylumClassOrderFamilyGenusSpecies 
 
-The genus and species = the scientific name: 
Homo sapien = human (Homo=genus, sapien=species) 
Mus musculus = house mouse (Mus=genus, musculus=species) 
Felis domesticus = house cat (Felis=genus, domesticus=species) 
 
-Dichotomous Keys are used to help identify unknown organisms: 
 
Using the key, identify the shark! 

Life Science: Ecology! 
Biomes are large regions composed of the same ecosystems and climate.  An 
ecosystem is an area where living (biotic) and non-living things (abiotic) 
interact. 
Tundra:  
  -Abiotic Factors: Long cold winters and very short/cool summers, 
Polar Regions.  Ground is permanently frozen called permafrost. 
 -Predators: Wolf, grizzly and polar bears, arctic fox, snowy owl. 
 -Prey: Ermine, musk ox, caribou, snowshoe hare, lemming, 
shrew. 
 -Major Producer: Lichens (symbiosis between algae & fungi). 
 -Adaptations: Thick fur for cold, hibernation, camouflage, migration, small 
producers. 
 -Human Influence: Pollution, global warming, drilling for oil. 
Food Chain:  Sun    lichen    caribou    wolf 
                                (Producer Herbivore Carnivore) 
Tiaga:  
  -Abiotic Factors: A coniferous forest with long winters, short summers, and 
acidic soil, NW United States, Canada, N Europe and N Asia. 
  -Predators: Black and grizzly bear, lynx, wolf, bobcat, wolverine, 
bald eagle, long eared owl. 
  -Prey:  Squirrel, chipmunk, rabbit, moose, deer, porcupine.  
  -Major Producers: Coniferous trees (pine, spruce, fir). 
  -Adaptations: Thick fur, camouflage, hibernation, migration, trees with 
needles and cones. 
  -Human Influence: Urbanization, logging, pollution, habitat destruction. 
Food Chain:  sun  berries    chipmunk    bobcat 
       (Producerprimary consumersecondary consumer) 
Temperate Deciduous Forest:   
  -Abiotic Factors: 4 distinct seasons, eastern United States and Asia, Western 
Europe, moderate amount of rain. 
  -Predators:  Black bear, fox, bobcat, 
snakes, coyote, cougar, hawk, lizards. 
  -Prey:  Squirrel, rabbit, song birds, deer, 
lizards, turtles. 
  -Major Producers: Deciduous trees and 
shrubs. 
  -Adaptations:  Camouflage, burrowing, 
migration, hibernation, estivation. 
  -Human influence: Urbanization, habitat 
destruction, logging, pollution, hunting, 
farming. 
Food Chain:  sun  leaves  caterpillar  lizard  hawk 
Grasslands:   
  -Abiotic Factors:  Typically found centrally located on a continent, little 
water, no trees, land is flat or has low rolling hills. 
   -Predators: US = coyotes, badger, fox.  Africa = lion, hyena, cheetah, many 
types of birds of prey. 
   -Prey: US = bison, deer, antelope, jack rabbit, prairie dog, 
mice.  Africa = elephant, gazelle, giraffe, meerkat, wildebeest, 
zebra. 
  -Major Producer: Grasses, low shrubs. 
  -Adaptations:  Burrowing, water conservation, camouflage, cooperation. 
   -Human Influence:  Fire, urbanization, farming, pollution, hunting, habitat 
destruction. 
Food Chain:  US = sun  grass  prairie dog  coyote 
    Africa = sun  grass  gazelle  lion 
Desert:  
  -Abiotic Factors: Hot, dry, very little water or rainfall, a lot of sand/dirt. 
  -Predators:  Snakes, lizards, birds of prey, coyote, owl. 
  -Prey:  Kangaroo rat, lizards, jack rabbit, tortoise. 
  -Major Producers: Succulent plants (cacti), shrubs, plants are few and 
spread out   

   -Adaptations:  Thick plants that store water, burrowing, estivation, animals 
are more active at night with cooler temps. 
  -Human Influence:  Pollution, over use of water, habitat destruction. 
Food Chain: sun  cactus  kangaroo rat  snake  hawk. 
                          (producer)(primary consumer)(secondary)(tertiary) 
Rainforest:   
  -Abiotic Factors:  Constant year round temps. (90-ish), greatest biodiversity 
(variety of life), poor soil, great amounts of vegetation. 
  -Predators:  Panthers, tigers, snakes, lizards, monkeys. 
  -Prey: Insects, amphibians, lizards, birds, monkeys, sloth. 
  -Major Producers: 100’s of trees and other plants, canopy trees. 
  -Adaptations: Life in the trees – balance, swinging. 
  -Human Influence: Deforestation, farming, pollution. 
Food Chain: sun  Acadia tree  ant  lizard  snake 
Marine (salt water) Biome:   
  -Abiotic Factors:  Cover ¾ of Earth’s surface, range from sunny warm waters 
to deep, dark, cold water. 
  -Predators: Sharks, whales, large fish, crustaceans, turtles, eels. 
  -Prey:  Small fish, zooplankton, crustaceans, oysters, clams. 
  -Major Producers: Phytoplankton, algae, kelp other 
seaweeds. 
  -Adaptations: Gills, fins and other body modifications for life underwater 
and water pressure. 
  -Human Influence:  Water pollution, fishing, hunting, habitat destruction. 
Food Chain:  sun  phytoplankton  zooplankton  anchovy  human 
Freshwater Biome: 
  -Abiotic Factors:  Areas of gathered waters on land such as streams, rivers, 
ponds, lakes, wetlands, swamps. 
  -Predators: Turtles, snakes, lizards, larger fish, water birds, amphibians. 
  -Prey: Turtles, lizards, smaller fish, insect larvae, insects, amphibians, 
muskrat, beavers. 
  -Major Producers:  grasses, reeds, cat-tails, water lilies, algae, moss. 
  -Adaptations:  Life in the water, whether moving or still water. 
  -Human Influence:  Pollution, habitat destruction, 
urbanization, runoff, use of freshwater for drinking etc. 
Food Chain:  sun   moss  insect larvae  fish 
         (energy and number within population decreases ) 
Symbiosis: A close relationship between two different species.   
  -Mutualism is a relationship where both species benefit. (crocodile and ibis 
bird or Lichens) 
  -Commensalism is a relationship where one benefits, the other is 
unaffected. (shark and remora fish) 
  -Parasitism is a relationship where one benefits, the other is harmed. (tick 
and dog) 
Food Webs:  A diagram that shows the 
many energy transfer pathways in an 
ecosystem (many food chains).  The 
diagram shows a freshwater food web. 
 
Energy Pyramids show the decrease of 
energy and number of organisms in a 
food chain.  


