Chapter 1 – Matter Review Sheet
Key Idea 3: Matter is made up of particles whose properties determine the observable characteristics of matter and its reactivity. 

Chemistry is the study of matter—its properties and its changes.

Matter: anything that has mass and takes up space. 

3.1jj The structure and arrangement of particles and their interactions determine the physical state of a substance at a given temperature and pressure.
· Solids — definite shape, definite volume; incompressible; strong attraction between particles, regular geometric pattern, vibrate in place, crystal lattice

· Liquids — takes shape of container, definite volume; incompressible; weak attractive forces between particles

· Gases — takes shape of container, fills volume of container completely; compressible; particles far apart; no attractive forces between particles
3.1kkThe three phases of matter (solids, liquids, and gases) have different properties. 

Properties: unique characteristics which identify a substance

Physical properties: color, texture, melting point, boiling point, ductile, malleable, luster, dissolve, 5 senses.

Chemical properties: reacts, burns, flammable, neutralize, rusts, combusts

3.1ll Entropy is a measure of the randomness or disorder of a system. A system with greater disorder has greater entropy. 

entropy increases                                                           entropy decreases

S(L (melting)                                                                G(S (deposition)

L(G (evaporating/boiling)                                            G(L (condensation)
S(G (sublimation) Ex. CO2, I2                                     L(S (freezing)

3.2a A physical change results in the rearrangement of existing particles in a substance. A chemical change results in the formation of different substances with changed properties.
Physical Change: change in size, shape, state or form; no new substance produced. 
Key words: crush, grind, pulverize, dissolve, tear, cut, evaporate, boil, condense, melt. 

Chemical Change: new substance is produced; 
Key words: change in color, burn, formation of a solid (precipitate), formation of gas (effervesence).

3.1q Matter is classified as a pure substance or as a mixture of substances.
3.1r A pure substance (element or compound) has a constant composition and constant properties throughout a given sample, and from sample to sample.

3.1u Elements are substances that are composed of atoms that have the same atomic number. Elements cannot be broken down by chemical change.
First letter capitalized, remaining lowercase 

Ex.  H, Na, Uuu

Monatomic: one atom

Diatomic: two atoms

3.1v Elements can be classified by their properties and located on the Periodic Table as metals, nonmetals, metalloids (B, Si, Ge, As, Sb, Te), and noble gases (Group 18).
3.1w Elements can be differentiated by physical properties. Physical properties of substances, such as density, conductivity, malleability, solubility, and hardness, differ among elements.
· 2/3’s are metals: conduct heat and electric, luster, ductile, malleable, hard

· non-metals: soft, brittle, poor conductors 

· metalloids: have both metallic/nonmetallic properties

3.1x Elements can also be differentiated by chemical properties. Chemical properties describe how an element behaves during a chemical reaction.
3.1y The placement or location of an element on the Periodic Table gives an indication of the physical and chemical properties of that element. The elements on the Periodic Table are arranged in order of increasing atomic number. 

3.1ccA compound is a substance composed of two or more different elements that are chemically combined in a fixed proportion. A chemical compound can be broken down by chemical means. A chemical compound can be represented by a specific chemical formula and assigned a name based on the IUPAC system.
Ex. H2O, CO2, NaCl

3.1dd Compounds can be differentiated by their physical and chemical properties. 

3.1s Mixtures are composed of two or more different substances that can be separated by physical means. When different substances are mixed together, a homogeneous or heterogeneous mixture is formed.
Homogeneous:                                                                Heterogeneous:

uniformly distributed
                                                    not uniformly distributed

· Soluble/dissolves                                                -    Insoluble/doesn’t dissolve
· All solutions                                                        Ex. Oil/water; sand/water

Ex. Salt water                                                                  Density:
(aq) aqueous = dissolves in water                                   Less dense floats

                                                                                         ore dense sinks

3.1t The proportions of components in a mixture can be varied. Each component in a mixture retains its original properties.
3.1nnDifferences in properties such as density, particle size, molecular polarity, boiling and freezing points, and solubility permit physical separation of the components of the mixture. 

· Distillation: separating substances by boiling points

· Filtration: separating insoluble solids from liquids

· Chromatography: separating particles by weight using a solvent
