Matter
Matter: anything that has mass and occupies space

Physical Properties: Properties of a substance that can be observed without the substance changing into or interacting with another substance

( Physical state

( Colour

( Odour

( Crystal shape

( Solubility

( Density
( Malleability

( Ductility

( Hardness

( Brittleness

( Melting point

( Boiling point

( Thermal conductivity

( Electrical conductivity

Chemical Properties: Properties of a substance that can only be observed as a substance changes into another substance
( Reactivity

( Combustibility

( Toxicity

( Decomposition

Magnesium has a density of 1.74g/cm3
Precision and Accuracy

Precise: Able to produce the same results

Accurate: Close to an accepted value

Fundamental Units of Measurement

Ampere (A): electrical current

Candela (cd): luminous intensity

Kelvin (K): thermodynamic temperature

Kilogram (Kg): mass
Metre (m): length

Mole (mol): substance

Second (s): time

Derived Units

g/cm3, kg/m3: density

J: energy

J/s: power
m/s: speed

m2: area

m3: volume

N: force

Pa: pressure

Subatomic Particle Masses

Proton: 1.0037u

Neutron: 1.0087u

Electron: negligible

Atomic Models

Dalton: Marble model

Thompson: Marble model

Rutherford: Cloud model

Bohr: Planetary model

Periodic Table
Dalton

( Stimulated a lot of work in chemistry

( 60 elements discovered and examined by 1860

Dobereiwer

( Noticed elements could be grouped in triads

( Li, Na, K

( F, Cl, Br

Newland

( Noticed a repeating pattern of similar elements (repeat of 8)

Mendeleev

( Russian guy

( Organized all known elements into a table (1969)


( Periods and families


( Based on atomic mass (A) 
( Missing noble gases

( Left gaps where things did not fit

( Made predictions about unknown elements

( Incorporated octet rule

Modern Table

( 18 Families (including noble gases)

( Based on atomic number (Z)

( Periodic Law: Elements are lined up by atomic number.  Elements with similar properties occur at regular intervals (families).

The Periodic Table


Alkali Metals

Alkaline Earth Metals

Transition Elements

Metalloids
Halogens

Noble Gases

Lanthanide Series

Actinide Series

Chemical Bonds
( Compound: Pure substance in which 2 or more elements are chemically linked together in definite proportions

( Molecule: Compound in which elements are bonded

( Chemical bonds only involve valence electrons

( Ionic compounds: crystalline structure, solid, high melting point (>3000C), highly soluble in water, conduct electricity in molten form or dissolved in a solution, >1.67 difference in electronegativity
( Covalent compounds: molecules of varying shapes, any physical state, low melting point (<3000C), low solubility in water, poor to non-conducting, <1.67 difference in electrongativity

( Isoelectric: same # electrons

( Halogen: Greek for “salt”; combines with alkali metals and alkaline earth metals to form salts

( Types of bonding: ionic, covalent, metallic, hydrogen, london, others
( Polar Covalent Bonds (intramolecular bond): partial charges (d+/-); larger electronegativity attracts electrons 
( Metallic Bonds (intramolecular bond): clouds overlap between 8-12 atoms; electrons free to move between atoms (shiny, malleable, ductile)
Atomic Stability and Electron Configuration

Arrangements providing stability: full octet, full sublevels, ½ full sublevels, hybridization (exception)

Kernal: anything that would be included in the shortcut

Valence: likely charge an atom will have

Valence Electrons: # electrons in the outermost PQN (n)

Electron Shielding: Repulsion between valence electrons and shielding electrons, decreasing the attraction between valence electrons and the nucleus
Atomic Number, Atomic Radius, Ionization Energy, and the Periodic Table


Atom Radius: increases

Ionization Potential: energy required to remove electrons –affected by nuclear charge (# protons), #PQN (distance from nucleus), and electron shielding
Electron affinity: ability of an atom to attract electrons; a measure of the change in energy that occurs when a neutral atom attracts an electron and becomes an anion --indicates how readily the atom becomes an ion because the more energy released, the more apt an atom is to become an anion.  
Electronegativity: a measure of an atom’s ability to attract electrons from other atoms in a bond.  It takes into account both ionization potential and electron affinity.  Generally, the bond is ionic if the difference between two atoms’ electronegativities is greater than 1.7, a polar covalent bond if it is between 0.5 and 1.7, and non-polar covalent if it is less than 0.5.
Molecular Shape

Linear: 0-0-0

Trigonal planar: 

Tetrahedral: 

Trigonal pyramidal:

Octahedral: 


Factors affecting shape:

( # atoms

( lone pairs (take more room than shared pairs)

( single, double, triple bonds

Isomers: have same chemical formula, but different shape

Coordinate Bond: both shared electrons are from the same atom

Practice: H2O, CO2, CH4, BCl3, PCl5, SF6, SF2, NCl3, C4H10, C4H8, PCl3, POCl3
Inner Transition Elements





Main Elements





Main Elements





van der Wall








