Essential A Level Chemistry facts to learn


Elements

Know where metal and non-metal elements are in the Periodic Table.

Atoms are neutral ie they have no charge.
Metal elements are atoms connected by metallic bonds.

Metal element formula: 
just write the symbol  eg
sodium atoms  
Na
    







aluminium atoms  
Al

Non-metal atoms are connected by covalent bonds to make molecules.
	carbon
C

hydrogen
H2 ​​
oxygen
O2
nitrogen
N2

chlorine
Cl2



Important non-metal element 

molecules’ formulae:
Compounds
Know that compounds are two or more elements bonded together.
Non-metal compounds are mostly molecules
Important non-metal compound 
molecules’ formulae:

	Acids are non-metal compounds in aqueous solution (aq) that have H+ (aq) ions.

hydrochloric acid
  
HCl (aq)


nitric acid                
HNO3 (aq)


sulfuric acid          
H2SO4 (aq)


Ions have a charge, either positive or negative. 

Ions are only found in compounds.
Compounds between metals and non-metals are mostly ionic: there is ionic bonding between positive metal ions and negative non-metal ions.
metal ions have a positive charge: 
for single elements charge = Periodic Table Group number
eg 
Na+
Mg2+
 Al3+ 

Also learn:   Zn2+ and Ag+
non-metal ions have a negative charge: 
for single elements charge = (8 - Group number)  eg 


Important formulae of ions:
	negative ions (anions)
	positive ions (cations)

	hydroxide

   OH-
carbonate

   CO32-
sulfate

   SO42-nitrate

   NO3-
	 hydrogen

H+
ammonium

NH4+
(note that these are 
    non-metal positive ions)




Ions and Molecular Ions 
Roman Numerals ie I, II, III, IV, etc are used after a name to indicate the size of charge on a positive ion eg 
copper(II) sulfate contains Cu2+





silver(I) nitrate contains Ag+
Ionic compounds and solutions must contain both positive and negative ions

Metal – non metal compounds are mostly ionic  eg  NaCl and CuSO4
aqueous acids are an important exception: these are non metal compounds that break up when dissolved in water to always produce aqueous H+ ions and an aqueous negative ion 
eg  
H2SO4 (aq) is 2 H+ (aq) and SO42- (aq)

Ions may either have a single element eg Na+  Cl-  Zn2+

or more than one element and then called molecular ions eg  SO42-   NH4+

Molecules 

Non metal elements and compounds are mostly simple molecules
eg hydrogen is H2
ammonia is NH3
Atoms

Metal elements are all atoms where the formula is the symbol of the metal
eg
K    Ba   Zn

	Type of species
	Important examples 
	Formulae examples

	single element ions

ie charged
	all metals form positive ions

all non metals form negative ions
(H also forms a positive ion)
	Na+  Al3+  Mg2+

Cl-  O2-  Br-  

H+

	molecular ions

ie charged
	charged species with more than one element; most are negative 

ammonium ions are positive
	SO42-  CO32-  NO3-  OH-
NH4+

	simple molecules

not charged
	atoms of one or more elements joined by covalent bonds, 
the formula indicates the number of atoms within each molecule.
	H2   N2   O2   Cl2

H2O   NH3   CO2   CH4

	atoms

not charged
	all metals are atoms 
	the symbol of the metal

eg Ca  Cu  Fe  Mg


General rules for predicting 
the solubility of ionic compounds in water

	ion
	solubility of ionic compounds containing this ion

	ammonium, NH4+ 
all Group 1 metal ions, M+ 
nitrate, NO3-
	all soluble, without exception

	hydroxide, OH- 
carbonate, CO32-
	all insoluble, except as above

	silver, Ag+
	most insoluble; except AgNO3 and AgF are soluble


Name:





water			H2O�carbon dioxide	CO2�ammonia		NH3





Cl-	chloride 


O2-	oxide


N3-	nitride





Ionic compounds which dissolve in water form aqueous ionic solutions�where the ions are completely separated from each other by water molecules


eg  Na2CO3 (aq) means two Na+ (aq) and one CO32- (aq) 









