Teacher Mr. Tse
Regents Chemistry Brief Review 

(1) Matter and Energy
    Matter: (a) substance( element or compound (b) mixture( homogeneous or heterogeneous

    Compound can be decomposed, e.g. 2H2O(2H2 + O2. Boiling (outside pressure = V.P of liquid.   

    Normal = standard, Table A. Table H, Top one has highest V.P = weakest intermolecular force

    Label the heating and cooling curve; melting ( freezing, at same temp (different direction)
    Phase change: Heating (endo), e.g. S (ice) (l (water) (g (steam); Cooling (exo), e.g. g(l(S, 

    Temp (a measure of K.E.) is constant during phase change. Q =mHv; Change in temp( q=mcΔT
    Combined Gas Law, K=273 + 0C, Kinetic molecular theory for ideal gas: (a) continuous random  

    motion (b) no loss but transfer of energy  (c) negligible volume (d) no attraction force. Table I,
    Thermochemical equation; Exo(energy on right side, ΔH is –ve; Endo(energy on left, ΔH is +ve.
(2) Atomic Structure

      Gold foil experiment. Isotopes (same element, different mass #, e.g. C-15, C-14; calculate # of n0,
      # of P+. Mass # = # of n0 + # of P+,  Neutral atom( # P+ = # e—, atomic # = # of P+, e — in orbitals. 

     Ground state e— configuration, last digit = # of valence e—, 1 dot =1 valence e—, e— absorbed energy ,  

      jumped to higher energy level(excited state; excited e—  is unstable and will fall back to lower energy  

      level(emits the same amount of energy absorbed in the form of infrared, ultraviolet or visible light.
(3) Periodic Table

     Elements (one kind of atom) arranged in order of increasing atomic # (cannot be decomposed      
     In same groups; having same # of V.E., (e.g. group 1( +1; similar chemical properties.
     Names: alkali, alkaline earth, halogen, noble gases: group 18( completely filled energy level.
     Transition elements form color solution, e.g. Cu2+ (aq) is blue, Ni2+(aq) is green
     Same period(same # of principle energy level; e.g. elements in period 3 have 3 levels.

     Electronegativity, Ionization energy. Radii decrease across period because more protons    

     (attraction between P+ and e—) pulling electrons closer to the nucleus. 

(4) Bonding

     Ionic( transfer e—, metal to nonmetal, Covalent( sharing e— between nonmetals. Both (Polyatomic),
     Table E. Coordinate Covalent. Soils:(a) covalent, network e.g. diamond (b) ionic-regular pattern e.g. NaCl

     Like dissolves like. Water (polar) is immiscible with oil (nonpolar). Writing formula(crisscross oxidation #   

     (charge only). Stock System: Roman numeral indicates the +ve charge. E.g. nitrogen (I) oxide, N2 +1 O.
     Difference in electronegativity e.g. H2O, HCl ( Polar ( unevenly distribution of e—.     

(5) Math of Chemistry

     Balancing equations, use only coefficients. Solution: solute, solvent, Table G, ( *100 g H2O),   

     saturated and unsaturated solution. Solubility( Table F. Table T( Molarity, # mole, % error, ppm. 
     Formula mass, Molar volume (for gas) = 22.4 L per mole, mole & volume (of gas) calculation in equations.
(6) Nuclear Chemistry

     Stability: n 0 / P +, unstable nuclei decay, Natural and Artificial Transmutation, Decay series of U-238
     Half life questions, Decay mode Table N, Symbols: Table O. Write and balance nuclear equations.

     Define and examples of Fission, Fusion ( mass is converted to energy, Uses of radioisotopes.
(7) Kinetics and Equilibrium
     Collision Theory. Factors affecting rate of chemical reaction. 

     Equilibrium ( rate forward = rate reverse , Label a P.E. diagram: activation energy, activated complex     

     endothermic or exothermic, heat of reaction, Δ H = P – R, catalyst lowers activation energy.

     LeChatelier’s principle. Stress( change in temp, concentration or pressure (for gases only).
     Entropy is a measure of disorder. Increasing entropy, s ( l ( g, [ice(water(steam]

(8) Oxidation and Reduction
      Assign oxidation #, Concept map: atom LEO ↑ (reducing agent; ion GER ↓ (oxidizing agent), 
      Write and balance half-reactions. Design, label and explain 2 types of electrochemical cell 
      (a) voltaic cell ( converts chemical energy to electrical energy (b) electrolytic cell ( require

      electrical energy to produce chemical change, e.g. electrolysis of water, electroplating a metal). 

(9) Acids and Bases
     Electrolyte, conduct electric current( ions, Properties of acids (yield H+ ion, or proton donors), and   

     bases (yield OH –, hydroxide ion, or proton acceptors). Table L and K. Indicator: Table M. Titration.
     Neutralization ( only salt (ionic) & water. pH ↓( acidity ↑, e.g. thousandfold ↑ [H3O+] = pH ↓ by 3.
(10) Organic Chemistry
       Hydrocarbon( H & C only. Name and formula for saturated and unsaturated hydrocarbons.

      Table P & Q. Isomers( same molecular formula, different structural formula. 

      Write & name organic compounds. Functional groups, Table R 

      Organic reactions: substitution (alkane only), addition (in unsaturated hydrocarbon), 
      Fermentation ( alcohol & CO2, Saponification ( soap & alcohol, Esterification( fragrance,    

      Combustion( water & CO2. Polymerization( joining smaller molecules to form one big molecule.
      Two types: (a) Condens(Dehydr)ation (removal of  water) polymerization. E.g. nylon, polyester and 
        silicone,(b) Addition( monomers joining together by breaking a double or triple bond. E.g. polyethylene
