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— B. Lead (Pb)* plumbum (Latin for “heavy”)

C. Bromine (Br) — (Greek for “stench”)
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1. The 15 letter In eléments nham

| « Examples: en (O)
—? - Theé letter in ent’'s name + am{:
letter (usua 2“0')
« Exa @balt (Co), Calcium (Ca),
Chlorine (Ci’f
\ 3.Sometimes — echfrom L&maﬁ!‘
» Examples:
. - Silver (Ag) - argentum
B. Greek - Sodium (Na) - natrium

C. German — Tungsten (W) - wolfram
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The lanthanide and actinide elements are not shown in this table.

Variable oxidation states < N o F
1 e 15 | 16 | 17
Lol Si P S d |
23 27 28 30 S a1 34 | 35
Vv Co m Zn Ge | As | Se | Br
41 45 | 46 48 50 [SEE S 53
Nb [ Rh Pd Cd Sn*| Sb | Te H
73 77 ;| 78 80 82 | 83 | 84 | 85
Ta Ir | Pt Hg Pb*| Bi | Po | At
105 109 {110 | *In Group 14, Sn and Pb also exhibit
Ha Mt |Uun 2+ oxidation states.
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Alkaline gases

1 earth metals Halogens 18

‘ 1A 8A

1 2 13 14 15 16 17 N

H | 24 3A 4A 5A 6A 7A | He

i 3 4 5 6 7 8 9 | 10

Li | Be B|c|N| oOo]| F | Ne

N 2 ¢ S 6T 7,t, 2 o 2 10 11 12 I

‘ Na Mg R T Allsi| P | s | alar

19 20 21 22 2iS 24 2S 26 27 28 29 30 31 32 33! 34 35 36
K Ca Sc Ti Vv Cr Mn Fe Co Ni Cu 7n Ga Ge As Se Br Kr

37 38 | 39 40 | 41 42 43 44 | 45 46 47 48 49 50 | 51 52 53 54
Rb Sr Y Zr Nb | Mo | Tc Ru | Rh | Pd | Ag | Cd In Sn Sb Te 1 Xe

55 56 (W57 72, 73 74 75 76 747/ 78 79 80 81 82 | 83 84 85 86
Cs Ba | La* | Hf | Ta w Re Os Ir PE Au | Hg Tl Pb Bi Po At | Rn

87 | 88 | 89 | 104 | 105 | 106 | 107 | 108 | 109 | 110 | 111 | 112
| Fr  Ra Act | Rf | Db | Sg | Bh | Hs | Mt | Uun | Uuu | Uub

Alkali metals

*Lanthanides
Ce Pr Nd Pm Sm  Eu Gd Tb | Dy | Ho Er | Tm Yb Lu

90 | 91 ( 92 [ 93 | 94 | 95 | 96 | 97 | 98 | 99 | 100 | 101 | 102 | 103
Th Pa 19) Np | Pu | Am | Cm | Bk Cf Es | Fm | Md | No | Lr

TActinides
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tist, Henry Mosely, determined
the atomic number of the elements
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e There are Ies
e Example: y 1 OLl

e All are whit Iny metals
o ly reactive

e Have 1 electron in their outer orbital




~ Alkaline Eart

17 — Halogens
18 — Noble Gas
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1A 8A
1 2 13 14 15 16 17 2
H | 24 3A 4A 5A 6A 7A | He
( |

3 4 5 6 7 8 9 10
Li = Be B (@ N [e) F | Ne
iz S d - 6T 7,t, B wal 2 10 11 12 S I
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- o Elements In these rows*e

Metals
nfm o P.T. are metals E

® Most eleme
e Located to the left of the stair-step line

' ™~
B metals: (N~
& ood conductors of heat and electricity
3. LUL%.‘

4. Ductility
5. Malleability
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GROUPS
8 9 10 11 12 13 14 15 16 17 18

6th-period subset

7th-period subset —>
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o Atoms with the same number of protons;but a
different number of ne |

e Examples: Carbon (@)=-12: on (A ‘@
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e Mass # = The atomic me
nearest whole #

-':/Examnk& Carbon » ) = 12, Argon (Ar) = ;U_f

e # Of Neutrons (0) = Mass # - Atomic #

The numb® )rotens inanu
led the atom’s atomic number

1), He (2), Fe (26)
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number of “+

- —Each rgy level in the PTean only hold a
maX| :ﬁof eleci \C

nerg /el Max. # of Electrons —

. 4 2

\ ‘*'. A\ @ﬁ«
4 32

e An element will either have to gain or release
electrons to get to this #




11 electrons 10 electrons 1 electron
(11-) (10-) lost

Loses —
1 electron
e 3
Neutral sodium Sodium ion
atom (Na) (Na*)

—Shorthand form:

Na > Na" +e



10 electrons 2 electrons
lost

Loses
2 electrons

B e 2e”

Neutral magnesium Magnesium ion
atom (Mg) (Mg?*)

 Shorthand form: Mg — Nfg‘z+ + 2e




* Example:

" 1electron 17 electrons

*

i

Plus
1 electron

Neutral chlorine Chloride ion
atom (Cl) (CI)

e Shorthand Form: Cl+ e - Cl
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2. Atoms of a given element are identicaly

A ‘and o’ﬂﬁar properties
~  —Atoms of differentele S differ in S|ze mag
anc %er‘(oper
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3. Atoms'ca subdivided, created, nor destroyed
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__4. Atoms ofidifferent elements com \(eTm\simpIe
ica

whole numbeﬂos’ﬁ)@rm dhbnii cﬁm

reactions, atoms are combined,
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e Dalton said...

t are identical in size, mass
- atoms of different elements

and other properties\
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Section 4.3

Observations about the nature of matter
1. Most natural materials are mixtures of pure

substances.

2. Pure substances are either elements or
combinations of elements called compounds.

3. A given compound always contains the same
proportions (by mass) of the elements.
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“ e Empirical"Fermulas: (I—}O( éﬂ&ﬂo)
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~ wiThere are 3 types of bonds:

1. lonic Bond -

~

' . VX
2. Covalent Eﬂ Al ‘ﬁ
Abend.between 2 nonmetals
®

o Electronegativity differences between 0 & 0.3
o Type Il
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““ W «Electrons are

unequal shari

(a) (b)



TABLE 12.1
The Relationship Between Electronegativity and Bond Type

Electronegativity Difference Bond Covalent lonic
Between the Bonding Atoms Type Character Character
Zero Covalent
J l N\ 3
Intermediate Polar covalent % %
! ! . <
Large lonic
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~_JdCan be representedsir 13 main ways: ",
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3. Space Filling ——>
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2 5 6 7 8 9
Variable oxidation states B C N o F
8 9 10 11 121 13 E kel 15 | 16 | 17
Al | Si P S Cl
21 1 22 1 23 124 | 25 126 | 27 128 129 |30 131 %% % 2% 1 34 | 35
3 N V |[Cr ([ Mn | Fe [Co [ Ni [Cu|{Zn |[Ga |Ge | As | Se | Br
39 140 | 41 | 42 | 43 | 44 | 45 |46 | 47 | 48 | 49 |50 |51 | 52 | 53
Y |Zr [Nb | Mo | Tc (Ru |Rh |Pd ([Ag (Cd | In | Sn*| Sb [ Te | I
6|35 56457 | 72 | 73 | 74 |75 |76 |77 |78 | 79 | 80 |81 |82 |83 |84 |85
Cs|Ba|La|Hf [ Ta|W Re |Os (Ir | Pt |Au (Hg | Ti | Pb*| Bi | Po | At
71 87 | 88 | 89 1104 105|106 (107 |108 |[109 (110 |111 *In Group 14, Sn and Pb also exhibit
Fr | Ra | Ac | Rf | Ha | Sg | Ns | Hs | Mt |Uun |Uuu 2+ oxidation states.

~ The lanthanide and actinide elements are not shown in this table.
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~ aiComposed of 2 eleme

e Can divide into 2 clz

)e | — Calcium phosphide

(CazPy); N
P& > Iron (Hfy
(Covalent Bond)
pounds

o Example. Type lll - Diphosphorous
trisulfide (P,0O,)

. 2 Nonmet




Type I Cmpounds

ﬂ"f"‘*

2 The cation (+ 10N
< Rules for namlng

rtne@nion@ﬁﬁ‘aéui‘

atomic ion Is used, just write the
name of the entire polyatomic ion itself

e Don’t take the anion root and add -ide




: :' The charge of

of the other ele

o- g WI|| be the #
ent/ L Vice — versa

| he # of atoms must-always be in thei
-—/. % e theHc
nest terms —
® Example\ . Jium chloride

\ e Write down t Q@é&\ ..
oS Nal

e Always reduce the terms NaCI
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Write down tHe ions' @\OQ‘
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e Always reduce the terms B,O,






o Write down the ic
e Swap them

i ..o Always eguc’e?t

@ Example tium phosphate

' X
Write down thi ions' - SE;@J\ﬁPE"

‘i
e Swap Sry{POZ),

e Always reduce the terms Sry(PO,),



Type IT Compoun&s -

2 The cation is in Fami |" S 3

alement Is Sn, Pb, Sh, or Bi

e Examples:
A Lea ’(F@); a
B. : =
e If we saw npound gold chloride, we would
not know'whick (+C'I>or +3) wqﬁkpr\ese
e Chemists uﬁ{oman Nu eral to specify t

he cation

e Note: Otherwise, follow the rules for writing
Type | compounds




- e Do areverse swap-n-

o

’ (Hlyoxide c < ﬁ
mwne for subscripts that are:
ol: O IS (Nit2 & S?)

e 1:2 ratio — SnSe, (Sn*4 & Se?)
¢2:1ratio —» Pb,C (Pb*2 & C#)
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TABLE 4.2
Common Type Il Cations
[—— yP

’[i_iZ_l a1ng
— The higher+of the 2 charges

e -0uUS =, The lowfer ofW
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lon Systematic Name Older Name
Fe3* iron(lll) ferric

Fe?* iron(ll) ferrous
Ccu?* copper(ll) cupric
Cu* copper(l) cuprous
Cot cobalt(lll) cobaltic
Co cobalt(ll) cobaltous
Sn*t tin(1V) stannic
Sn?* tin(ll) stannous
Pb** lead(1V) plumbic
Pb2* lead(ll) plumbous
Hg?* mercury(ll) mercuric
Hg,2t* mercury(l) mercurous

*Mercury(l) ions always occur bound together in pairs to form Hg,

2



Jype I III Compourrds

~ @Otherwise, the 1St el
A. Families 1-2, 13 .
B. Fam‘{ﬁsS 12, orﬁ Pb, .Sb:
0 Rules for amlgg VD EN I

1.Th In the formula is named 18t (full
elementa

2. The 2 gl
(i.e. root)

refixes den

named as If it were an anion

x OO &Q\)K Aﬁ
the number of atoms present

no- IS never used for naming the 15t

4.

element

e CO — carbon monoxide, not monocarbon
monoxide






- e \When

A. The

B

smaller # 2N0

metals

e Examples: p?‘*sﬁjflteﬁ% —‘sﬂlm
“w. BO, = borite; BO;™ = borate




~ythan) are used a

° Examples




Rules for Nammg ACids ,

nydrocyanic acid
= hydrosulfuric acid




4> (phosphate) phosphoric
acid

=@ 1ame ends In —ite, the suffix

g™ < © go‘?cﬁ

cid Anion Name
>S5S0, SO, (sulfite) sulfurous acid

HNO, NO,2 (nitrite) nitrous acid

—
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~ Lewis S’rruc‘rures > L
2 The Lewis Structure is'a representa]lgn >
of a molecule that shows how valeneg
electrons are arrangedrin-atoms of a

molecule s <3

e Most impeortant...Atoms achieve a noble gas
configuration

<7




e Repre’s‘,ssnted by dots
Hd@nt\lfﬁﬁ cen

o It willh
radii
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Group { 5 3 4 5 67 8 9 10 11 1213 14 15 16 17 18

Number | l L]
Valence 1A IAIBIWBVBVIBVIE VIIB IBE NIIB A IVAVA VIA VIA

Electron 1 2

A K Ca S Ti V Cr Min Fe Co Ni Cu /n Ga Ge As Se Br

ARb Sr Y fZ7z Nb Mo Tc Ru Rh Pd Ag In In %n Sbh Te | Xe

ACs Balu HF TaW Re Os Ir Pt Au TI TI Pb Bi Po At Rn




“ compound
: oTheSE?ES represent single-bc

Ve Bepres nts 2 electre
- e Examg (1)) C J
4. Add in single"dots to the remaining atoms

mihe compouid, \ (g

H:O:H — / H—O—H
rons bonding
electrons
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“_ A Duet rule
e Only applies to
e Forms stable mol
o electronss "
eln e .
B. Octet Ri iy

e Applies to m therefeménts ™~~~ "
\&ﬁ Be (6), S (12)

es H a filled 1st valence shell



e 2"d row elements (B, Be) often hav m

electrons around them they are very
-

reactiv |

o B&rou}a%d Heavier elements CAN exceed the
octet ru ' pty valence d orbitals

e When writing Lewis Structures, satisfy octets first,
then place e

n&@unc&@ﬁﬁ%m
avallable d itals



A. Doubll oond — involves sharl\(g,gpalrs of
electrons ’ x &

Repigsented by a double line (=)

B. Triple bond — involves the sharing of 3 pairs of
electrons

» Represented by a triple line (=)




~__"work out, go back-te-s?ep 6

& Examples: 4
;Single Bonds
= 5 &

.
e Double Bonds_ H H (Alkenes)
\" / \
H H
e Triple Bonds |
(Alkynes) N +:N- —> :N:::N: or IN=NI

each N has an
octet of e”s
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~ How to Draw
- Lewis Structures



’:Qucture to be dra a glven mol'éc

\‘
>~ Examplg CO, (16 v['nce eIW‘

:0—C=0: O0=C=0 :0=C—O:

p - N—
p — - _ —
e Note: T nu r of valence electrons still add up
e Example: 3 | 23 valence electrons)
—
L N
Pl T i R "
0 O:J 0" \o, ,o/ \,o,

e Note: lons use brackets [ ] to symbol that they posses
more electrons than they should

e Represented with double-sided arrowse———————————p




- Other resonance examples:
we Carbonate ion (CO;?)
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determining chemical properties

e The v'aﬁs)nce shell ele sair repulsion

i ()/SEP model i A prec |c’tﬁ”1g;\<:

Ul g me’[
e Main pos of model...the structure
around a ”

tom Bdetermp@d\b
Wi on pair re ulsions ‘

119
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A —"Central atom
atoms bonded to A
nonbonding electron pairs on A
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(not prewously mentioned
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TABLE 8.6 Arrangements of Electron Pairs Around an Atom Yielding Minimum Repulsion

Number of
Electron Pairs

Arrangement of Electron Pairs

Example

2

Linear

Trigonal
planar

Tetrahedral

Trigonal
bipyramidal

Octahedral

SwW

e e

.9
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