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The Atom

The Modern atomic model:

Subatomic Particles

s The electron

Negatively charged

Very small

The Nucleus

s Ernest Rutherford

Atomic nucleus is

Very compact

Positively charged

The Size of the Atom

Nucleus:

Proton:  1.672 x 10-24 g

Neutron: 1.674 x 10-24 g

Electron: 9.9 x 10-28 g
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Atomic Number Z
Atomic Mass A

s The number of protons in a given atom’s nucleus

s Distinguishing feature for atom (atomic ID)

Atomic mass

Atomic number

Atomic Symbols

s What is the atomic symbol for an atom with 18 
neutrons and 16 protons?

Atomic Symbols

s What is the atomic symbol for an atom with 18 
neutrons and 16 protons?

16 protons = Sulfur, S

Atomic mass = 

#protons + #neutrons = 34

S-34

Atomic Symbols

s What is the atomic symbol for an atom with 

Z = 23, A = 51?
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Atomic Symbols

s What is the atomic symbol for an atom with 

Z = 23, A = 51?

Z = 23 = Vanadium, V

V-51

Elements

Mendeleev

The Periodic Table

s What is the atom found in Group 3 (13A), Period 3? 

The Periodic Table

s What is the atom found in Group 3 (13A), Period 3?

Aluminum
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The Periodic Table

s What is the atom found in Group 4B , Period 5?

The Periodic Table

s What is the atom found in Group 4B , Period 5?

Molybdenum

Elements

Mendeleev

Groups & Periods
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Periodic Trends Isotopes

Atoms with identical atomic numbers but different 
mass numbers  (different #s of neutrons )

Li-6: 3 p, 3 n

Li-7: 3 p, 4 n

Calculating Atomic Mass

7.5% Li-6 92.5%  Li-7

6.015 amu (.075)  +  7.016 amu (.925) =                 0.451

6.490

6.94 amu

Ions

s Ions = Charged atoms

Because the # of protons cannot change, ions are formed by 
the loss or addition of electrons.

Li has 3 protons & 3 electrons

Li ---------------> e– +  Li+

3 protons, 2 
electrons
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Ions

s Chlorine has 17 protons & 17 electrons and gains 

1 electron:

Cl  +  e– ------------>  Cl–

17 protons & 18 
electrons

Characteristic Charges

Ionic Compounds

s Formed by strong electrostatic attraction between

a cation and an anion (oppositely charged ions)

Ionic Compounds

s Strong attractive forces between ions causes salts to

resist separation:  HIGH MELTING POINTS
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Ionic Compounds

s Dissociate in water to generate electrolytes

NaCl(s) + H2O ------->  Na+(aq) + Cl–(aq)

Ionic Formulas

s Salts must have equal and opposite charges

Na+

S2–

Na+

O2–Ca2+

F–

F–

N3-

Na+

Ca2+

K+

K+

Ionic Compounds

s Find the formula for an ionic compound 

made of Ba2+ and F–

Ionic Compounds

s Find the formula for an ionic compound 

made of Ba2+ and F–

Ba2+ +  2 F– =      BaF2

Barium Fluoride



6/20/16

8

Ionic Compounds

s Find the formula for an ionic compound 

made of K+ and O2–

Ionic Compounds

s Find the formula for an ionic compound 

made of K+ and O2–

2 K+ +  O2– =      K2O

Potassium oxide

Polyatomic Ions

Name Ion Name Ion

Hydroxide OH– Nitrate NO3–

Ammonium NH4+ Nitrite NO2–

Acetate CH3CO2– Carbonate CO32–

Chromate CrO42– Bicarbonate HCO3–

Dichromate Cr2O72– Sulfate SO42-

Phosphate PO43– Sulfite SO32–

Hypochlorite OCl– Permanganate MnO4–

Cyanide CN– Oxalate C2O42–

Chlorate ClO3– Perchlorate ClO4–

Ionic Compounds

s What is the formula for Ammonium Carbonate 
(smelling Salts)?



6/20/16

9

Ionic Compounds

s What is the formula for Ammonium Carbonate 
(smelling Salts)?

(NH4)2CO3

Polyatomic ions

s What is the name for Al(NO3)3? 

Polyatomic ions

s What is the name for Al(NO3)3?

Aluminum nitrate 

Polyatomic ions

s What is the formula for magnesium sulfate?
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Polyatomic ions

s What is the formula for magnesium sulfate?

(Epson salt)

Mg2+ + SO422–

MgSO4

Ions with Multiple Charges

Ion Name

Fe2+ Iron (II)

Fe3+ Iron (III)

Cu+ Copper (I)

Cu2+ Copper (II)

Sn2+ Tin (II)

Sn4+ Tin (IV)

Hg2+ Mercury (II)

Characteristic Charges Ionic Compounds

s What is the name of CuSO4?
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Ionic Compounds

s What is the name of CuSO4?

Copper (II) sulfate

(cupric sulfate)

Ionic Compounds

s What is the formula for Chromium (III) oxide?

Ionic Compounds

s What is the formula for Chromium (III) oxide?

Cr3+   and O2-

Ionic Compounds

s What is the formula for Chromium (III) oxide?

Cr3+   and O2-

Cr2O3
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Acids and Bases

s Molecular compounds that dissociate in water

HNO3 ------------------>  H+ +  NO3– nitric acid

NaOH  ------------------>  Na+ +  OH– sodium hydroxide

Acids and Bases

s Molecular compounds that dissociate in water

HNO3 ------------------>  H+ +  NO3– nitric acid

acid

NaOH  ------------------>  Na+ +  OH– sodium hydroxide

base

Naming Acids

s Binary acids (hydrogen + non-metal)

Add hydro to element root + –ic  Acid

HBr = hydrobromic acid

s Polyatomic ion acids
Replace –ate with –ic OR –ite with –ous + acid

H3PO4 = phosphoric acid

Unit One Review
s Units of Measurements: SI units, interconversions

s Scientific Notation & Significant Figures

s Density

s Temperature Scales

s Elements, Compounds, Atoms

s Atomic symbols, atomic mass calculations

s Ions and Ionic Formulas, Names

s Acids and their names
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Unit Conversion

s The Hope diamond is the world’s largest at 44.4 
carats. If 1 carat = 200 mg, what is its weight in 
ounces?

Unit Conversion

s The Hope diamond is the world’s largest at 44.4 
carats. If 1 carat = 200 mg, what is its weight in 
ounces?

44.4 carats x 200 mg/carat = 8880 mg

= 8.88 g

8.88 g x 0.035 oz/g = 0.313 oz

Unit One Review
s Units of Measurements: SI units, interconversions

s Scientific Notation & Significant Figures

s Density

s Temperature Scales

s Elements, Compounds, Atoms

s Atomic symbols, atomic mass calculations

s Ions and Ionic Formulas, Names

s Acids and their names

Significant Figures

s Three students weigh a beaker:

Their Results:   30.04 g

30.0 g

0.03003 kg

How many significant figures are in each value?

The average value?
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Significant Figures

s Three students weigh a beaker:

Their Results:   30.04 g           4 sig figs

30.0 g             3 sig figs

0.03003 kg    4 sig figs

How many significant figures are in each value?

The average value? 30.0 g (0.030 kg)   

Unit One Review
s Units of Measurements: SI units, interconversions

s Scientific Notation & Significant Figures

s Density

s Temperature Scales

s Elements, Compounds, Atoms

s Atomic symbols, atomic mass calculations

s Ions and Ionic Formulas, Names

s Acids and their names

Density

s Lubricating oil has a density of 0.862 g/mL What is 
the volume of 196 g of oil?

Density

s Lubricating oil has a density of 0.862 g/mL What is 
the volume of 196 g of oil?

196 g x 1 mL/0.862 g = 227 mL
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Unit One Review
s Units of Measurements: SI units, interconversions

s Scientific Notation & Significant Figures

s Density

s Temperature Scales

s Elements, Compounds, Atoms

s Atomic symbols, atomic mass calculations

s Ions and Ionic Formulas, Names

s Acids and their names

Atomic Symbols

s Write atomic symbols for the following descriptions:

atom with 15 protons and 16 neutrons

an isotope of that atom

Atomic Symbols

s Write atomic symbols for the following descriptions:

atom with 15 protons and 16 neutrons   

an isotope of that atom     

Unit One Review
s Units of Measurements: SI units, interconversions

s Scientific Notation & Significant Figures

s Density

s Temperature Scales

s Elements, Compounds, Atoms

s Atomic symbols, atomic mass calculations

s Ions and Ionic Formulas, Names

s Acids and their names
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Ionic Compounds

s Iron(II) acetate is used to make distressed furniture 
finishes;

What is the formula?

Ionic Compounds

s Iron(II) acetate is used to make distressed furniture 
finishes;

What is the formula?

Fe2+    CH3COO–

Fe(CH3COO)2

Unit One Review
s Units of Measurements: SI units, interconversions

s Scientific Notation & Significant Figures

s Density

s Temperature Scales

s Elements, Compounds, Atoms

s Atomic symbols, atomic mass calculations

s Ions and Ionic Formulas, Names

s Acids and their names

Unit One Review
s Units of Measurements: SI units, interconversions

s Scientific Notation & Significant Figures

s Density

s Temperature Scales

s Elements, Compounds, Atoms

s Atomic symbols, atomic mass calculations

s Ions and Ionic Formulas, Names

s Molecular compounds and Formulas, names

s Acids and their names
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Acid Nomenclature

s What is the name of the following acids:

HF

HClO4

Acid Nomenclature

s What is the name of the following acids:

HF hydrofluoric acid

HClO4 perchloric acid


