Program of the course of   General Inorganic Chemistry 

AA 2012-2013
Prof . Maurizio  Paci,  tel 06 7259 4446,  email paci @uniroma2.it, 
Reception on Monday from  12.45 to 14. 
Atoms and elements. The atomic weight and  the atomic number, the periodic table .

The atomic structure , Compounds and molecules, valence and the chemical bonding. The chemical bonds of the more important compounds. The chemical formula and the molecular structure.

The names of the compounds. The mole unit. The Avogadro number. The electron orbit and the electronic atomic orbitals The orbitals spd. Their shapes and their differences. The Aufbau procedure. The chemical bonding sigma and pigrec. The covalent, homeopolar  and ionic bonding. Lone pairs,  double bonds and the dative bond(s). The electronegativity. 
The principal compounds  related to the periodic table.

 The chemical reactions. The formation of oxides and anhydrides.  Hydroxides and acids. Salts. The complete reactions. The balance of atomic mass, moles. The limiting reagent of a reaction. 

The electronic structure of atoms and the molecular and their structure and the spatial geometry.
The hybridization of orbitals.  Distorsions from the hybridization geometry. The angles of the chemical bonds. The coordination bonds  of the principal transition  metals : Ni, Fe, Cu, Co, Zn  an their geometries.
Reactivity as a weakness point of a compound. The weak bonds : Hydrogen bonds and dipolar bonds.  
  Chemical compounds  will be studied in details by bond and molecular geometry and of  these compound will be requested the structure formula, the geometry of orbitals obtained from orbitals and hybridization. The chemical compounds  studied.

LiH,NaH,KH,BeH2,CaH2,BH3,AlH3,NH3,H2S,H2O,Li2O,Na2O,K2O,BeO,MgO,CaO,Al2O3,HF,HCl,HBr,HI,HCN,CH4,CO2,CO,N2O,NO,NO2,N2O3,N2O5,LiOH,NaOH,KOH,Be(OH)2,Mg(OH)2,
Ca(OH)2,Al(OH)3,B(OH)3,NH4OH,H2CO3,H2S, SiO2,SO2,SO3,Cl2O,Cl2O3,Cl2O5,Cl2O7,PH3,H3PO4,HNO2,HNO3,H2SO3,H2SO4,HClO,HClO2,HClO3,HClO4,HbrO, HbrO2, HBrO3, and some common organis compounds like ethylene, acethylene, acetone, acetic acid, methanol , formaldehyde, Acetaldehyde, ethanol, glycerol, citric acid, ossalic acid and their salts.
Of these compound will be requested the structure formula, the geometry of orbitals obtained from orbitals and hybridization. 

The chemical equilibrium reactions and the definition of concentration. Homogenous equilibria and heterogenous equilibria. The mass law and the equilibrium constant Kc. The reaction quotient and its utility in the reequilibration pathways. Numerical calculations of homogenous equilibria.
The solutions , the dissolution process , the concentration and the unit of measure of pH. Strong and weak electrolytes. Strong acids and strong bases. Weak acids and weak bases. The dissociation equilibrium. The pH evaluation in all the cases . The salts and the hydrolysis equilibrium. The buffers. The titration of acids and bases a) strong with strong and b) weak with strong ones. The buffers in the mono and polyprotic acids . The diagram of Henderson-Hasselbach. The titrations plots.
The valence and the oxydation number method . The redox reactions. The procedure for the balance of the reactions. The ionic electronic method. The redox equilibrium, the electrochemical potential and the Nernst equation.  The electrochemical cells. The chemical and concentration electrochemical cell elements.    The electrochemical measure of the pH. The hydrogen electrode. The equilibrium in the chemical and concentration electrode elements.
Generalities about the colligative properties and the state diagram of water . The chemical kinetic of the 1st order. The activation energy of the reaction.
Numerical exercises on the arguments  of the program.
Textbooks

Kotz and Treichel Chemistry 
Chemistry, Science of Change (3rd ed. 1998, 4th ed. 2003),

D.W. Oxtoby, W.H.

Freeman, and T. Black, Chemistry,  Harcourt-Brace.

Chemistry: The Molecular Nature of Matter and Change

(4th ed.), M. Silverberg, McGraw-Hill, 2006.
