Notes on Physical vs. Chemical Changes:
	Physical Changes
	Chemical Changes

	Wax melting
	The burning (combustion)flame of the candle that melts the wax

	Oil floating on H2O
	Grass growing due to photosynthesis

	A broken bone 
	Food being broken down by chemical digestion

	Condensation /evaporation of H2O
	Vinegar reacting with baking soda

	Freezing/melting of H2O
	Cooking an egg

	A diamond cutting glass
	Burning a match (flammability/combustion)

	Chewing food, stomach churning food
	Nail rusting (oxidation)

	Salt dissolving in H2O
	Silver tarnishing

	Sugar dissolving in H2O
	Yeast acting on sugar and releasing CO2

	Cutting potatoes
	Gasoline burning

	Mixing a salad
	An antacid neutralizing stomach acid

	Mixing salt and pepper
	Sun tanning

	Compression of a spring
	Digesting sugar with amylase in saliva

	Shuffling a deck of cards
	Using a chemical battery

	Water being absorbed by a paper towel
	Separating H2O into oxygen and hydrogen by electrolysis

	Mixing cake batter
	Cooking the cake batter

	NO NEW SUBSTANCES ARE FORMED
	NEW SUBSTANCES ARE FORMED, Typically irreversible (can’t change it back)


Notes on Chemistry in the Body:

	Physical Changes in the Body:

· No new substances are formed in physical changes

· Also called Mechanical Change
· Physical Changes in the digestive system include: tearing and grinding of food in the mouth, mixing and churning of food in the stomach
· Majority of physical change occurs in the stomach

	Chemical changes in the Body:
· New substances are formed in the form of products
· Chemical Changes in the body include: amylase (an enzyme) breaking food down in the mouth, enzymes and acids in the stomach breaking food down or digesting it, enzymes and acids in the small intestine breaking food down or digesting it

· Majority of chemical digestion occurs in the small intestine

· Digestion in the human body breaks down complex carbohydrates (starches) into simple carbohydrates (glucose) for use as energy in our cells.

	Elements:
· Elements are the simplest form of matter, cannot be broken down any further
· Composed of 3 subatomic particles (electrons with a negative charge, neutrons with a neutral charge, and protons with a positive charge)
· Elements are found organized on the periodic table by their physical and chemical properties (this decides how reactive the elements or compounds they form will be)
· To count elements in a compound, you count the capital letters

	Compounds:
· Made up of two or more different elements chemically bonded

	Organic Compounds:
· Include the elements Carbon, Hydrogen, Oxygen, Nitrogen, Phosphorous, Sulfur

· “CHONPS”
· Four categories of organic compounds: Carbohydrates, Nucleic Acids, Lipids, Proteins


	Carbohydrates:
· Simple carbohydrates or sugars, can be monosaccharides if they are composed of single molecules, or disaccharides if they are composed of two molecules. 

· The most important monosaccharide is glucose, a carbohydrate with the molecular formula C6H12O6. Glucose is the basic form of fuel in living things. 
· Complex carbohydrates are known as polysaccharides. Polysaccharides are formed by linking A LOT of monosaccharides together.

· The most important polysaccharides are the starches that are made of hundreds or thousands of glucose units linked to one another. Starches serve as a storage form for carbohydrates. Ex. is glycogen

	Proteins:
· Contain carbon, hydrogen, oxygen, and nitrogen atoms and certain amino acids also have sulfur and phosphorous atoms
· Proteins are major molecules from which living things are made. 
· Proteins are also found as supporting and strengthening materials in tissues outside of cells (Bone, cartilage, tendons, and ligaments are all composed of protein)
· Comes from foods like eggs, meats, spinach

	Lipids:
· Lipids are organic molecules composed of carbon, hydrogen, and oxygen atoms. 
· Lipids include steroids, waxes, and fats


Notes on Common Chemical Reactions:

The process of breathing in the human's lungs is called aerobic respiration and the equation follows:

C6H12O6 + 6O2    (    6CO2 + 6H2O + energy (36 ATPs)

Photosynthesis is the process by which green plants make their own food (autotrophic).  In short, it is the opposite of aerobic respiration. Photosynthesis is the equation:
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+ Established in 1789 by French Chemist Antoine
Lavoisier
« States that mass is neither created nor destroyed in
any ordinary chemical reaction
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6 CO2  +  12 H2O           (          C6H12O6  +  6 O2  + 6 H2O
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· Energy is the capacity to do work.

· All living organisms are active (living) because of their abilities to link energy reactions (from organic compounds) to the biochemical reactions that take place within their cells.

· Organic compounds consist of a carbon and 2 hydrogen bonds along with other elements including oxygen, phosphorous, nitrogen, and sulfur. 
· A chemical formula is used to identify substances and determine the number of atoms of each element in chemical formulas containing subscripts.

· A subscript, located at the bottom right of each element symbol, is used to identify the number of atoms of a particular element in the formula.

· A coefficient in front of a chemical formula indicates how many molecules of that substance are present.

· A chemical equation is a shorthand way to show the reactants and products of a chemical reaction and indicates the atoms and molecules of substances.
Chemical formulas and equations are used to show the products and reactants involved in a chemical reaction.

· The reactants are on the left side of the equation and the products are on the right side.

· During a chemical reaction, atoms rearrange themselves in order to form new substances. The Law of conservation mass must not be broken.  Therefore, the total number of atoms for each element must not change during a reaction.

· A chemical equation is considered balanced when all of the atoms on the reactants and products side of an equation are equal.
· There are 8 major components in a chemical reaction:
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1. Chemical Symbol(s): Mg, O




5. Coefficient(s): 2 MgO
      2. Chemical Formula (compound): MgO



6. Yields (reaction arrow):   (
      3. Chemical Equation: 2Mg + O2  (   2MgO


7.  Reactants: 2Mg + O2
      4. Subscript(s): O2






8. Products: 2MgO

Other Topics to Review:
1. Atomic Structure 

· Know location , sizes, and charges of all subatomic particles

· Know the number of protons or atomic number determines the identity of the element and if you change it, it is a new element

· Know the most mass and densest area of an atom is the nucleus; the most volume and least dense is the electron cloud
· Know the properties of elements determine the reactivity.
· Electron cloud is the area outside the nucleus where electrons are most likely to be found

· Know the overall charge of an atom is neutral if the electrons equal the protons (“for every positive, you have a negative”)

2. Elements, Compounds, & Mixtures
· Elements are the smallest amount of matter to retain its properties, elements cannot be broken down any further, elements are represented with a chemical symbol on the periodic table (Count the capital letters), Elements are composed of three subatomic particles (neutrons are the biggest and located in the nucleus with a neutral charge, protons are the second biggest located in the nucleus with a positive charge, electrons are the smallest located in the electron cloud with a negative charge),  Elements can chemically combine to pure substances called compounds, know the common elements in all of Earth’s systems and remember that oxygen is in all of them
· Compounds are two or more different elements chemically bonded, compounds can be broken down into simpler substances (Ex. separating H2O through electrolysis into H atoms and O atoms), when elements combine to form compounds the compound has new properties (new substance, the reactivity can change etc), remember the properties of compounds determine reactivity
· Mixtures can be solid like a beach or a salad or liquid in a solution like kool-aid or salt water (no new substances are formed)

3. The Periodic Table

· Know all the properties for metals (conductors, ductile, malleable, shiny, etc) and non-metals (insulators, dull, brittle, etc) – know that metalloids share properties of metals and nonmetals (semi-conductors)
· Know the locations of metals, nonmetals, and metalloids on the periodic table

· Know the group names of Group 1, Group 2, and Group 8 / 18

· Know the reactivity trends for the eight groups/families/columns

· Know the atomic weight trend
· Know how to find how many energy levels are in an elements atomic structure

· Know how to find how many valence electrons are in an atom’s atomic structure

· Know the atomic number tells you the identity of the element (carbon will ALWAYS have 6 protons, if an element has 7 protons it is N)

· Know the number of protons cannot change without changing the identity of the element but the number of neutrons can change – these are called isotopes of elements

· Know why Group 8 / 18 is the least reactive
4. Chemical Equations & Reactions

· Know how to count elements in an equation or reaction
· Know how to count atoms of elements in equations or reactions

· Know how to recognize if a reaction is balanced

· Know why it has to be balanced

· Know how to apply subscripts and coefficients to compounds and reactions

· Know how to recognize visual examples of elements, compounds, and mixtures

5. Law of Conservation of Mass

Balanced Chemical Equation – the same number AND type of atoms are present in the reactants (left of reaction arrow) as in the products (right  side of reaction arrow)
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This way of writing the chemical reaction is called an empirical formula
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What evidence tells us a chemical reaction has occurred?


Please Excuse Cough, Sneezes, & Burps


A precipitate              Energy Change:                     Smell Changes   


forms (when              exothermic rxn ( hot,          Color Change


substances are          endothermic rxn ( cold,


combined, a solid         light, sound, etc


forms)





Bubbles or gas formation or fizzing








