Mid-Term Review

Honors Biology 2009-2010
Nature of Living Things

· WHAT are characteristics of living things?

· Scientific Methods – deductive/inductive reasoning

· Hierarchy of classification of living things

· Hierarchy of biological organization in the Biosphere

 Atoms, and Molecules:

· Protons & Neutrons = core (nucleus) of atoms

· Electrons

· Atomic number & Atomic Mass

· Isotopes & Ions

· Bonding:  Covalent, Ionic, hydrogen, polar covalent, double, and triple bonds)

· CHNOPS
· Prokaryotes vs. Eukaryotes
Water:

· Life began in water – human life forms in amniotic fluid
· Structure of water (polar covalent bonds, 4-cornered molecule)
· Hydrogen bonds – last 1/100,000,000,000th of a second and immediately reform.
· Cohesion, Adhesion, Surface tension, capillary action, & imbibition. SIGNIFICANCE to LIVING THINGS!!
· Potential & Kinetic Energy
· Hydrophilic vs. Hydrophobic interactions
· pH
Organic Molecules:

· Four Major Types: 
· Carbohydrates (sugars & starches)
· Lipids (fats/wax/oil)
· Protein
· Nucleic Acid (DNA/RNA)
· Importance of Carbon Backbone
· Nomenclature & Structure of ten hydrocarbons
· Alkanes / Alkenes / Alkynes
· Functional Groups
· Hydroxyl (Alcohol), Carboxyl (acid), Amino, Aldehyde, Ketone, Phosphate, Sulfhydryl (disulfide bridges in protein)

· Carbohydrates (carbon & water):

· Monosaccharides (quick energy)

· Glucose, Fructose, Galactose, Ribose, Glyceraldehyde

· Disaccharides (two monos minus water)

· Lactose, Maltose, Sucrose (*transport in plants)

· Polysaccharides (storage sugars)

· Plant Starch = amylose / amylopectin

· Animal Starch = glycogen

· Structural Starch = cellulose & chitin

· Monomers, Polymers, Dehydration Synthesis (condensation rxn), Hydrolysis

· Lipids:

· Fats, Waxes, & Oils 

· Cushion, insulate, three times the energy

· Triglycerides (saturated vs. unsaturated)

· Phospholipids (cell membranes)

· Steroids (metabolic function), many examples, produced by adrenal cortex.

· Proteins:

· Produced by genes on DNA

· Functions:  Structural, storage, contractile, transport, protection, membrane, toxins, enzymes

· Amino acids = monomers joined by peptide bonds to form polypeptides

· Primary, Secondary, Tertiary, & Quaternary Structure (and examples)

Introduction to Metabolism:

· Metabolism:  Anabolic vs. Catabolic pathways

· Exergonic vs. Endergonic Reactions

· Forms of energy (potential vs. kinetic)

· Laws of Thermodynamics

· Entropy = level of disorder (Free energy = energy available to do work)

· Enzymes:

· Activation Energy

· Structure & Function 
· Factors that affect enzyme activity - denaturation
· Cofactors / Coenzymes / Inhibitors

· ATP (adenosine triphosphate), ADP

Information on Microscopy:

· History & Types of Microscopes - uses
· Measurement of Field of View and objects And calculating magnification
· Metric Measurements = meter / decimeter / centimeter / millimeter / micrometer / nanometer

Cellular Biology & Chemistry:

· Cells / Tissues / Organ systems / Organisms

· Prokaryotic = one cell, can live in colonies, circular DNA in  nucleoid region, no major organelles except Ribosomes, no nuclear membrane, etc. - 
· Eukaryotic Organisms = nuclear membrane, organelles, linear DNA, etc.

· Unicellular  vs Multicellular = many cells with distribution of labor

· Autotrophs = produce their own carbohydrates (from sun = autotrophs from chemicals = chemotrophs) vs. Heterotrophs = must obtain carbohydrates from other sources

· The Cell Theory:  

· Size & Shape of cells / Surface Area to Volume Ratio

· Architecture of Cells:

· Membrane Structure – Fluid Mosaic Model 

· Cell Wall (cell plate, middle lamella of pectins, primary & secondary cell wall, cellulose)

· Nucleus (chromatin material, nucleolus)

· Cytoplasm (organelles, cytoskeleton, cytoplasm)

· Differences between plant and animal cells

· Cytoskeleton (microtubules, microfilaments, intermediate filaments)

· Vacuoles vs  Vesicles

· Organelles:  ribosomes, endoplasmic reticulum, golgi bodies, lysosomes, mitochondria, plastids, cilia, flagella, basal bodies / centrioles

· Junctions:  Plasmodesmata,  communicating junctions, tight junctions, anchoring junctions

· Cellular Transport:  diffusion, osmosis, hypertonic vs. hypotonic solution, isotonic, turgor, plasmolysis, endocytosis vs. exocytosis, types of passive and active transport.

Cellular Respiration:

· Breaking down glucose molecule (glycolysis) and the production of water, CO2, and energy.

· General Equation:  C6H12O6 + 6O2 ( 6CO2 + 6H2O (-686 kcal / mol) 36-38 ATP

· Four Steps :  Glycolysis, bridge to Kreb’s, Krebs Cycle, Electron Transport Chain

· Overall important steps of Glycolysis (when and why is ATP used / produced)

· Bridge:

· Oxidation of pyruvate (CO2 is removed, NADH is formed and acetyl group combines with coenzyme A to form acetyl CoA.

· The Krebs Cycle:

· Overall steps of process and products.  What are products?

· Electron Transport Chain:

· Oxidative phosphorylation or chemiosmosis

· Takes place in inner mitochondrial membrane

· Cytochromes use energy from electrons to pump H+ to form an electrochemical gradient.

· Net Energies in each step

· Chemiosmosis – ATP Synthase

· Comparison of Aerobic & Anaerobic Catabolism

· Catabolism of other Molecules

· Fermentation (Lactic Acid & Alcohol) – Anaerobic – Why needed?

· Produces total of 2 ATP

Photosynthesis:

· Light to Energy (used by autotrophs)

· Current Formula:

· The Nature of Light:

· white light separated using a prism into visible spectrum.

· Visible Light is only a small part of a much larger spectrum involving gamma rays, x-rays, UV light, visible spectrum, infrared light, and radiowaves.

Eenergy arrives to Earth in small packets of energy called photons that are formed through thermonuclear reactions on the sun.

· Plant Structure:

· Chlorophyll and other accessory pigments.

· Structure of Chloroplasts:

· Double membrane bound

· Grana (stacks of thylakoids)

· Single fold (discs) = a thylakoid which houses photosystem I and II.

· Stroma where dark reactions take place.

· Leaf cross section (cuticle, upper & lower epidermis, mesophyll (palisade & spongy cells), vascular bundle, guard cells, & stoma)

· The Light Reactions:

· Two photosystems

· Photosystem II (P680)

· Photosystem I (P700)

· Know the major steps.

· The Calvin Cycle:

· Occurs in stroma

· Carbon fixation

· Know the main steps (what are products & reactants), RuBP, rubisco, glyceraldehyde-3-phosphate (G3P)

· Mitosis and Meiosis
· Major steps in each

· Reasons for each process – uses in living things

· Haploid vs diploid

· DNA and DNA Replication

· Base pairing

· Cytosine-guanine

· Thymine-adenine

