Evolution and Natural Selection 

· Evolution – changes over time in the genetics of a group of organisms

· Fossil – evidence of past life, such as bones, shells, or imprints

· Mutations – sudden changes in the DNA passed from one generation to the next

· Adaptation – process by which an organism becomes better suited to a change in its environment.

· Natural Selection – a process by which organisms best suited to their environment survive and reproduce; originally proposed by Charles Darwin


In a large population, there will be strong, weak, mutated, and diverse organisms. 


Only the Fittest will Survive – survival of the fittest

*Variation – differences between members in the same speices


-in all popoulations


-differences in DNA

**Individual organisms cannot “adapt” to their environment.  Characterists of populations change because members of the population with adaptations survive better than other members and reproduce more often

Classifying Living Things

· Decomposer – organisms that break down dead organisms (examples are bacteria)

· Producer (autotrophs)– organisms that make their own food – plants 

· Consumer (heterotrophs) – organisms that must eat other organisms for food – animals

· Classification – grouping organisms based on common characteristics

· All living things are classified into 6 kingdoms The 6 Kingdoms:

	Kingdom
	Examples
	Characteristics

	Archebacteria
	Ancient bacteria – methanogens
	Single cell, no organelles, microscopic, prokaryotes,

Live in extreme conditions

	Eubacteria
	Bacteria
	Cause diseases and produces food – prokaryotes

	Protista
	amoeba, paramecium 
	Most unicellular, very diverse – eukaryotes

	Fungi
	mushroom 
	Most multicellular, decomposers, do not move – eukaryotes

	Plantae
	tree, grass
	Multicellular, do not move, producers, have cells with cell walls, eukaryotes

	Animalia
	sponge, human, worm
	Multicellular, move, consumers, eukaryotes; see below


Kingdom Animalia

· Animals can be classified into 2 primary groups: vertebrates (with a backbone) and invertebrates (without a backbone).

· Invertebrates include the following:
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Phylum Porifora: Sponges 




These are simple organisms with many pores.  They live in water and are asymmetrical.
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Phylum Cnidaria: Jellyfish and Hydra
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These are organisms with stinging cells on tentacles that they use to kill prey.  They 


    have radial symmetry and have only one opening.

· Phylum Platyhelminthes: Flatworms



    Worms that are flat and have only one opening.

· Phylum Nemotoda: Roundworms



     The most simple animals to have two openings: a mouth and an anus.

· Phylum Annelida: Earthworms and leeches
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     Worms with a segmented body.
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Soft-bodied animals with an internal or external shell.

· Phylum Echinodermata: Starfish, sea urchins, and sea cucumbers




    Animals with spiny skin and radial symmetry,

· Phylum Arthropoda: Insects, crustaceans, millipedes, centipedes, arachnid6



      A very diverse phylum consisting of animals with exoskeletons (skeletons on the 


      outside of the body), segmented bodies, and jointed appendages (arms and legs).

· Vertebrates include the following:

· Phylum Chordata: all animals with a dorsal, hollow nerve chord (called a notochord), an endoskeleton (skeleton on the inside of the body), a closed circulatory system, a well developed nervous system, and gill slits at some time in their development.  This phylum includes fish, 
amphibians (frogs), reptiles, birds, and mammals.

Systems in Living Organisms

	Living System
	Function

	Reproductive
	Allow an organism to reproduce

	Circulatory
	Transport waste and nutrients throughout body

	Respiratory
	Gas Exchange

	Digestive
	Energy for life processes

	Excretory
	Waste control

	Skeletal/Muscular
	Motion

	Nervous
	Body Control

	Endocrine/Immune
	Maintain health


Basic Life Functions


All living things must:

1. reproduce  - asexual or sexual

2. Cells – one or more cells

3. Grow

4. Maintain balance – homeostasis

5. Excretion

6. Exchange gases

7. React to Stimuli

Chemistry 

Classifying Matter

· Matter – anything that has mass and takes up space

· Element – a substance that cannot by broken down by ordinary means such as heating, cooling, or crushing; found in the periodic table (examples are H, O, C, Ca, etc.); consists of one kind of atom

· Compound – a substance made of two or more elements chemically combined (an example is water, H2O); each compound has properties that can be very different from those of the elements from which they are formed (for example, water is formed from 2 gases)

· Mixture – a combination of two or more kinds of matter that can be separated; there are 2 kinds of mixtures:

1. homogeneous: a mixture that is the same throughout (ex. salt water); one part of the mixture is the same as another part of the mixture

2. heterogeneous: a mixture with an unequal composition throughout (ex. salt and pepper); parts are not evenly distributed

· Solution – a homogeneous mixture of two or more substances (usually we think of liquid solutions)

· Solvent – the substance present in a solution in the greatest amount; 


in salt water, the water is the solvent; water is the most common, 


universal solvent
· Solute – the substance that is dissolved in the solvent; salt in salt water

· Solubility – the amount of solute that will dissolve in a given amount 


of solvent at a given temperature

· ↑ in temperature gives liquids and solids greater solubility

· ↓ in temperature gives gas greater solubility

· ↑ in pressure does not affect the solubility of liquids or solids

· ↑ in pressure will allow more gas to be dissolved in a liquid
· Solubility Curves
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· Below the curve is unsaturated:  more solute can be added at a certain temperature and still dissolve.
· On the curve is saturated:  the maximum amount of solute at a given temperature is able to dissolve (if more solute is added, it will settle out to the bottom of the beaker).
· Above the curve is supersaturated:  more solute has been added at a certain temperature because the solution was heated up and then allowed to cool slowly (the solution appears viscous (thick)).
· Notice:  
· Some solutes are more soluble than others.

· The solubility of solid solutes increases as temperature increases.

· The solubility of gas solutes decreases as the temperature increases.

· Solution Concentration can be expressed by:

·  molarity (number of moles in 1 L of solution).

· % mass (mass of solute/mass of solution X 100)

· % volume (volume of solute/volume of solution X 100)

Physical and Chemical Changes

· States or Phases of Matter: the characteristic forms of all substances

· Solid – matter that has a definite shape and volume

· Liquid – matter that has a definite volume, but takes the shape of  its container

· Gas – matter that has no definite shape and no definite volume; it fills its container

· Matter can change from one state to another by adding or removing heat:

· Boiling point – temperature at which liquid becomes gas

· Melting point – temperature at which a solid becomes liquid

· Condensation point – temperature at which gas becomes liquid

· Vaporization – the change from liquid to gas

· Physical properties are characteristics of a substance that can be observed with the senses.  They include hardness, texture, density, phase of matter, color, smell, boiling point and freezing point, etc.

· Physical changes occur when the appearance of a substance changes, but the properties and composition of the substance remains the same.  Ex. Ice melts and becomes liquid water

· Chemical properties are characteristics of a substance that describe how the substance reacts with other substances.  Ex. An iron nail oxidizes and forms rust in the presence of oxygen.

· Chemical changes occur when the chemical composition of a substance change, as well as the properties and appearance.  Chemical changes are accompanied by a change in energy.  Ex. burning paper
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