- An atom is the smallest particle of an element that still

has the properties of that element
50 million atoms, lined up end to end =1 cm
An atom = proton(s) + neutron(s) + electron(s)
Crash Course In Chemistry

& protons
+ 6 neutrons

e electron
@ proton
F.

O neutron See pages 168 - 169
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Carbon atom


https://www.youtube.com/watch?v=FSyAehMdpyI

- Atoms join together to form compounds.

A compound is a pure substance that is composed of
two or more atoms combined in a specific way.

Oxygen and hydrogen are atoms/elements; H,O is a
compound.

A chemical change occurs when the arrangement
of atoms in compounds changes to form new
compounds.
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- Atoms are made up of smaller particles called subatomic

particles.
Name Symbol Electric Location in Relative Mass
Charge the Atom nucleus
lectron

Proton P 1+ Nucleus 1836 > .'II
Neutron n 0 Nucleus 1837 )

Electron e 1- Surrounding 1 ) HI}%_,',:

the nucleus { )

/ "

» The nucleus is at the centre of an atom. Wan

The nucleus is composed of protons and neutrons.
Electrons exist in the space surrounding the nucleus.
# of protons = # of electrons in every atom, therefore atoms

have NO CHARGE

Nuclear charge = charge on the nucleus = # of protons
Atomic number = # of protons = # of electrons

See page 170
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- How do | figure out how many protons an atom of carbon has?

* Electrons?

« Neutrons?
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* Pg 60 in workbook
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* In the periodic table elements are listed in order by
their atomic number.

Metals are on the left (the transition metals range from group 3 to
group 12), non-metals are on the right, and the metalloids form a
“staircase” toward the right side.

Rows of elements (across) are called periods.

= All elements in a period have their electrons in the same general
area around their nucleus.

Columns of elements are called groups, or families.

= All elements in a family have similar properties and bond with
other elements in similar ways.

= Group 1 = alkali metals
= Group 2 = alkaline earth metals
= Group 17 = the halogens

See page 171
= Group 18 = noble gases
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Periodic Table of the Elements

1 + 1 +
i ’ | B wh h
Hrgen | toogen | |2 O ere are the
1.0 i 1.0 He .
' Halsn following?
1| 2 | 16 | 17 [N
U lee » Atomic
unm | seobun number
6.9 8.0
I * Period
a g
Sodum Magnasium .
20 |2 e r——m - (creLplramily
19  +|20 2+|21 3+|22 4+[23 5+(24 34
K ca |Ssec |Ti 3|v #|cr 2 * Metals
Potasshm Calcium Scandum Titankzm Varadium Chromium keon Cobalt Hiciond Cogpar Zrc Gallum
39.1 40.1 45.0 479 50.9 52.0 54.9 55.8 58.9 58.7 63.5 65.4 69.7  Non-metals
37  +|38 24|39 3440 4+ |41 §+ 42 §+ 43 T+| 44 3+ 45 :;: 46 E+ 47 1+ 48 24| 49 3+
Rb Sr Y Zr Nb **| Mo “*|Tec Ru “*|(Rh **|Pd “*|Ag Cd In iti
Rubedim SEontium Wi ORI Maobirs Malybaanum Techmatiie Rithaism Ahauim Pallatfurm Sived Cademiim Indizm * Trans'tlon
855 87.6 88.9 91.2 92.9 95.9 (98) 101.1 102.9 106.4 107.9 112.4 114.8 metals
55 #(56 2+|57 3+f72 4+|73 54|74 64|75 4+ |76 34|77 3|78 44|79 3+[B0 2+[81 14
Cs Ba La Hf Ta W Re T+ Os A4 Ir A4 Pt 24 Au 1+ Hg 1+ T 3+ A Meta"0idS
Cagum Barim Lashanum Hafnium Tantsium Tungsten Fheniam Osmium Tridhum Patieum Gold Merzury Thalkum
132.9 137.3 138.9 1785 |180.8 | 1838 186.2 190.2 | 1522 195.1 197.0 | 2008 | 204.4 "
* Alkali metals
87 +|88 2+|89 3+f104 105 106 107 108 109 110 111 12 13
Fr Ra Ac Rf Db Sg Bh Hs Mt Ds Rg Uub Uut .
Francium Radium Agtinium Rutherfordium| Dubnium Seaborgium | Bolwiom Hasgium Mgitnerium Damstacivm | Romnigenium | Linunbium Ununirium ® Alkallne earth
226, 227 261 262 263 262 265 266 2 272 2 284
(223) (226) (227) J (261) (262) (263) (262) (265) (266) (281) (272) (285) (284) metals
» Halogens
58 3+|59 3+|60 3+|61 34|62 3+|63 3+|B4 34|65 3+|66 34|67 3+(68 34|69 3+ |70 3e |71 34
Ce *|Pr *|Nd Pm [Sm *|Eu ?*|Gd |Tb *|Dy Ho Er ma'f Yb 2| Lu « Noble gases
Based on mass of C-12 at 12.00. Cerium F wm| Meodymium | Promsthium | Samarum | Eumpum Gadoloium | Terbim Dysprosium | Holmium Erbium / Yileshiom Lutethm
140.1 140.9 144.2 | (145) 150.4 1520 |[157.3 | 1589 162.5 164.9 | 167.3 689 | 4730 |1750
Any value in parentheses 90 4+|91 54|92 6+ 93 5+/94 4+(95 3+(96 34|97 3+|98 3+|099 3+[100 3+ 101 2+|102 2+ | 103 3+
is the mass of the most Th |Pa *|u & INp 37/ Pu §'|Am Z'|Cm [Bk *|cf Es |Fm |Md % |No 3 |Lr
stable or best known isotope far Thorium Protactiniurn | Ucanium Mepurium g, | Puonim 54 | Ameicim g, | Corum Berushum Caifornium | Einstenium | Fermium Mendelevium | Nobeium Lawrencium S 172
elements that do not occur naturally, § 2320 | 231.0 | 2380 | (287) (244) | (243) (247) (247) (251) (252) (257) (258) (259) (262) ee page
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- Use different colours to highlight the main groups of the periodic
table.
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Bohr diagrams show how many electrons appear in each
electron shell around an atom.

Electrons in the outermost shell are called valence electrons.

Think of the shells as being 3-D like spheres, not 2-D like circles.

What element is this?

elthas2+8+8=18

electrons, and
therefore, 18 protons.

* |t has three electron . o

shells, soitisin
period 3.

* |t has eight electrons

in the outer (valence)
shell.

22 n

argon

See page 174
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Electrons appear in shells in a very predictable manner.
There is a maximum of two electrons in the first shell, eight in the
2nd shell, and eight in the 3rd shell.

The period number = the number of shells in the atom.

Except for the transition elements, the last digit of the group number = the
number of electrons in the valence shell.

1 18

1 2

(") (He)

~ 2 13 14 15 16 17 2 The noble gas
3 a 3 6 .. |7 8 oo |9 ... |0 .. elements have full

“ (AN LN NN N |

@ (8e) \&) {@/ ﬂ\@ )} ‘f:?“/ W[ 187 1 electron shells
11— 12 13 14 15 i 16 i 17 = 18 —»e and are Vel'y
@ ©) IO @) seve
NSEZANIN AN INSZUNSZUNSZUNY)

(=]

%

See page 175
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- Bohr diagram worksheet
Atoms vs lons
= Remember, atoms are neutral and ions are charged!
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Atoms gain and lose electrons to form bonds.
The atoms become electrically charged particles called ions.
Metals lose electrons and become positive ions (cations).
= Some metals (multivalent) lose electrons in different ways.
= For example, iron, Fe, loses either two (Fe?*) or three (Fe?*) electrons
Non-metals gain electrons and become negative ions (anions).

Atoms gain and lose electrons in an attempt to have the same number of
valence electrons (electrons farthest from the nucleus) as the nearest noble

gas in the periodic table.

* e -9
Py e * e -4
oo *e s ¢
® ® e 1 ¢ ® o .o
N # Ci P — MNa+ C
. e *e o0 e T e ee .0
. e .o . e -
.o -8
_ , , I i
Sedium atom Chlorine atom Sodium lon Chioride lon See page 173

(a cation) (an anlon)
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When two atoms get close together, their valence electrons interact.

If the valence electrons can combine to form a low-energy bond, a compound is
formed.

Each atom in the compound attempts to have the stable number of valence
electrons as the nearest noble gas.

Metals may lose electrons and non-metals may gain electrons (ionic bond), or
atoms may share electrons (covalent bond).

lonic bonds form when electrons are transferred from positive ions to
negative ions.

Covalent bonds form when electrons are shared between two
non-metals.

Electrons stay with their atom but overlap with other shells.

See pages 176 - 177
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* lonic bonds are formed between positive ions and negative ions.
Generally, this is a metal (+) and a non-metal (-) ion.
For example, lithium and oxygen form an ionic bond in the compound Li,0.

lithium oxygen Electrons are transferred from the positive Li* 0Oz Li*
ions to negative ions lithium oxide, Li,O

« Covalent bonds are formed between two or more non-metals.
Electrons are shared between atoms.

+ . — Q s + —> Hydrogen fluoride
See pages 176 - 177
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* Pg 61 in workbook
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Lewis diagrams illustrate chemical bonding by showing only an
atom’s valence electrons and the chemical symbol.

Dots representing electrons are placed around the element symbols at the
points of the compass (north, east, south, and west).

Electron dots are placed singly until the fifth electron is reached then they

are paired.

1 18

1 2
1 H« He 3

2 13 14 15 16 17

3 4 5 b 7 a8 9 10
2 Li Be . *Be | *Co | *NS|*02 | 2FS | SNes

1 12 13 14 15 16 17 18
3| Na. Mg « *Ale | *Sie | *P Se | scls | sAr:

See page 178
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 Lewis diagrams can be used to represent ions and ionic bonds.

For positive ions, one electron dot is removed from the valence shell for
each positive charge.

For negative ions, one electron dot is added to each valence shell for each
negative charge.

Square brackets are placed around each ion to indicate transfer of electrons.

[T~ .. - 2[

Be .Cl.—.Cl. Be .Cl. —|. Cl. Be} Cl .
Each beryllium has two Since Be?* can donate two
electrons to transfer away, electrons and each CI- can beryllium chloride
and each chlorine can accept only one, two Cl-ions

receive one more electron. are necessary. See page 179
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» Lewis diagrams can also represent covalent bonds.

Like Bohr diagrams, valence electrons are drawn to show
sharing of electrons.

The shared pairs of electrons are usually drawn as a straight
line.

ae L X ] L X ]
*F s —— HS F o or H—F 3

L L L L ] LR

This line represents
the pair of electrons
shared by the atoms.

See page 179
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Diatomic molecules, like O,, are also easy to draw as Lewis diagrams.

.O0. .0. ©..0 O=0

Several non-metals join to Valence electrons are This is drawn as a
form diatomic molecules. shared, here in two double bond.
pairs.

) i See page 180
Take the Section 4.1 Quiz
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http://www.bcscience.com/bc10/pgs/quiz_section4.1.htm
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