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Bonding

Power Standards
OBJ: Students will be able to identify an ionic compound
OBJ: Students will be able to write out an ionic compounds in name and formula.
OBJ: Students will be able to characterize an ionic compound as ionic crystal.
OBJ: Students will be able to identify a covalent compound.
OBJ: Students will be able to write out a covalent compound in name and formula.
OBJ: Students will be able to identify an acid.
OBJ: Students will be able to write out an acid in name and formula.
OBlJ: Student will be able to calculate the percent composition of an atom based on atomic mass.
OBJ: Student will be able to calculate percent composition based on quantities.
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Minor Standards (discuss but will not be the focus of a summative assessment)

a. OBIJ: Properties of ionic compounds as a result of being a crystal. (Melting point, dissociation via
dissolving)

b. OBJ: Students will understand properties of covalent compounds as a result of being a molecule (melting
point, intermolecular forces)

c. OBJ: Write lewis structures.

d. OBJ: Students will understand polarity

Oct 24-9:53 PM
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The Big Picture

Chemical Bonds

loni Covalent
(transfer e) AY e (share e’)

Identify Name/formula |dentify l @/formula
Properties CRELES

binary
catron anion oxy-acid (non-oxy)

Oct 19-2:56 PM
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L

Valence
Electrons

g

€
€

€ g

Hydrogen atom Oxygen atom

§==C==§

Carbon dioxide

Ammonia

compound- a pure substance of 2 or more element

chemical bond
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BJ: Students will be able to identify an ionic compound

lonic Bonds

--Chemical bond that holds ions together

(opposites attract)

anion_

e negative ion

e gainofe

e nonmetal
/

+3

+1 4| -

cation
e positive ion
lossofe L . ¢
etal Eﬁ'
\4‘ Ionic Charges
+1|+2
4 Variable Charges \
N 4

ionic bonds/ions
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ond
rred (gained or lost)

ions

lonic bonds
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Examples of ionic bonds
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Tim hfr Tm hit! Ty lost an dlectron !’

"I'm positive!" Determine ionic salts



Honors TypesofChemicalBonds.notebook October 13, 2015

2 an ionic compound as ionic crystal.

nds

any Na and many CI

b
ne plane of NaCM

S
plest ratio

ins there is 1 Na for every CI
NS there is 1 Ca for every 2 F

hy don't we write
aQC|2 or Na1ooC|1oo?

ays simplest ratio

lonic bonds
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OBJ: Students will be able to write out an ionic compounds in name and formula.

Writing Formulas for ionic compounds

1. Translate name into ions

iron (II) chloride

! |
Fez  CI
2. The charge on the compound must equal 0
+2 2(-1 ) =0
Fe ClI

need 2 chloride ions

(Fea)

shortcut: crisscross method

+2 -1 criss cross numbers

no charges (no + or -)

Fe do not need to write"1"
FeC|2

3. Keep polyatomics as a unit (family)
use parentheses if more than one unit

aluminum sulfate Al*3 S0,42

must =0 | criss cross
= 2(*3)  3(2) -0 +3 2
Al SO, | AM

either way: ;ai03s0,
Alx(SOq4)3

uskremheses to keep as unit

4. Use simplest ratios (ionic only!!!)
magnesium carbonate

must=0 | criss cross
(+2) (-2) =0 +2 2
Mg COs; MM
MgCOs Mg,(COs),
correct incorrect

simplify to MgCOs
Caon
lithium carbonate
Lrgeg Li(os
calcium hydroxide ("o 3!
*L'_’ 7 Co\(OH\l

aluminum phosphate
barium phosphate

iron (1) chloride

magnesium oxide

Oct 26-7:34 AM
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OBJ: Students will be able to write out an ionic compounds in name and formula.

Naming ionic compounds

1. Name cation first, then anion
cation - same name as element
anion - mon-atomic (1 element)

end of element name is taken off, add -ide
chlorine == chloride - ,_,
Ci . 'S
oxygen — % N4
yog o2

CaF,  calcium fluoride :
MgOo [ ]

AP T ]

2. Using polyatomics:
If more than 2 elements, then use polyatomic name
(count capital letters!)

Use your memory or ion chart!

MgSO, magnesium sulfate  DoNTwmesswinte

Ba(NO;), C B [
LisPO, C )
Ca(C:H:0.). [ B
NH,CIO; - B

3. transition metals with variable charges
(roman numerals) find on ion chart

Roman numeral must match charge on cation

Ll (v

+1 1 =0
CuCl Table 6.3
copper(l) chloride | Formulas and Names of Common Metal lans with
w2 201 =0 Formula Stock name
CUC|2 [lu:+ Copper(l) ion
. Cu Copper(l1) ion
copper(ll) chloride Fot+ ,mn(”)(io)ﬁ
C Fe¥* Iron(I1) ian
“Hg 2+ Mercury(l) ion
C j Hg®* Mercury(ll) ion
Pb%* Lead(1l) ion
Pb** Lead(1V) ion
Sn** ‘ Tin{ll) ion
Sn# ‘ Tin(IV) ion
cré ; Chromium(ll) ion
Gl ! Chromium(l11) ion
Mn2* ‘ Manganess(ll) ion
Mn®* ‘ Manganase(lll) ion
Co™* GCobalt(ll) ion
Co™  Cobalt(lil) ion

*A diatomic elemental ion.

Oct 25-5:56 PM
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OBJ: Properties of ionic compounds as a result of being a crystal. (Melting point, dissociation via dissolving)

Properties of lonic Salts

1.High melting and boiling points
a lot of energy holds cations and anions together

F = kQIQ2 many opposite charges
2 held close together

2.Hard but brittle

 Slight shift will line up repulsive forces
 Difficult to move (hard) but falls apart completely if shifted (brittle)

attractive repulsive

forces forces
3. Solubility
salts
soluble-dissolves in water insoluble-doesn't dissolve
e jons dissociate (separate) « ionic attraction is greater than
« will conduct electricity water's polarity

» does not conduct electricity

NaCl crystal structure NaCl in water

water "pulls" apart o L s
water can't "pull" this apart

Properties of lonic Salts

12
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POGIL Review-Naming lonic Compounds
1. Which of the following is the correct name for PbO,?
a. lead oxide c. lead(Il)oxide
b. lead (I) oxide  d. lead(IV)oxide
2. Which of the following is the correct chemical formula for iron(lll) sulfide?
a.FesS  c.FeS

b. FeSs d. FeyS;

3. In a complete sentence, explain why the name magnesium chloride
does not contain a Roman numeral.

Oct 30-10:05 AM
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Review

1.Write the formula for the compound with the following ions:3

Ba*? |1 Al*3 C204'2
N H4+1 Cr04-2 Bat2 S
Sn+4 C03'2

2.Write the formula for the compound with the following names: (hint—write ions
first)
Nickel (Il) Carbonate

magnesium cyanide

Iron (l11) silicate

3.Write the correct compound name of the following:
SnCIZ

Ag2503

Cudl

Oct 31-11:21 AM
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BJ: Students will be able to |dent|fBacovalent compound.

Covalent Bonds

e Chemical bond formed by sharing a pair of e
« Shared e-
e Forms between 2 non-metals

« Forms molecular compounds (molecules)

The shared electrons spend most of their time
between the nuclei of the atoms.

Hy

The protons and the shared electrons attract
one another. This attraction is the basis of the |f
covalent bond that holds the atoms together.

covalent bond

15
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BJ: Students will be able to identify a covalent compound.

Diatomic Molecules:
contains 2 covalently bonded atoms

Aoy . gy \ . ;. 2 :
[ ; / e N
8 & | ®
RPN O JECN
Figure 4. Hydrogen Molecule y _‘ — N\ : -8 -
H. N,

/ elements are diatomic in nature
H2 02 Brz F2 N2 C|2

P

HOBrFINCI"twins" or "Super 7"

Elements that form diatomic molecules
S0 RN 0 0 0 S8 W8 S8 S8 §58 573 S£8 ST S0) $T8 §TA 87

covalent bond

16
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OBJ: Students will understand properties of covalent compounds as a result of being a molecule (melting point, intermol

Molecular structure

(may not be simplest ratio) boiling point
H H
@ C:H, ethene c=c’ -103.7°C
H H
H H H
CsHs propene Nemd 4 - 47.6°C
e |
CsHi2 1-hexene s o 63 °C

H/ ™ CH,—CH,—CH,—CH,

All 3 have same ratio but have different properties!

Not uniform crystalline structure

each molecule
» individual/independent

* interacts with other molecules
through weaker intermolecular forces

M

+
> 4 g ntermolecular Force

n Bon
3 3
o @« B
* ) \/ \ \’
c*’ sy 0') 3 Intermalecular
J J attraction (weak)

water molecule Intermolecular forces

Covalent bond
strong)

P ]
% Hydrogen Bond

s{-ybr\ges't . (O\/OJQV\’\—
Tonic
Wieodsy + Lnky makiedsr

Melting and Boiling points are lower than salts
intermolecular forces are weak

7/%

hydrogen bonds

4

October 13, 2015

Oct 26-9:11 AM
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OBJ: Students will understand polarity

Polar Covalent Bonds

» electrons are shared unequally
« atoms of some elements pull more strongly than others

on shared electrons

Example: H,O

8 2 N o g
° N, S
Larbon atom e

Cooygen atom

HF

-8

-

polar bonds
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OBJ: Students will understand polarity

Nonpolar Covalent Bonds

 electrons are shared equally
» formed by atoms of the same element, Ex: H, N
or in molecules that are the same on all sides, Ex: CH,

Hydrogen
atom

nonpolar bonds

19
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OBJ: Students will write lewis structures.

Covalent --Multiple bonding

Single bond-- occurs when 2 atoms share 1 pairs of e-
Double bond-- occurs when 2 atoms share 2 pairs of e-

shown with 4 e or 2 dashes

00 §::c::§

=4 §=c=3

Triple bond-- forms when 2 atoms share 3 pairs of e-.
shown with 6 e- or 3 dashes

N oo @ &
oNoooNo "I =M

double and triple bonds
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structure for the molecule
in center, H never central

alence e = number available

Oct 19-5:03 PM
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o
e

oV single, double or triple bond?

HCl  HCl

if you have 1 or 7 e in all atoms
it is probably a single bond

N, —=

O

Nov 19-10:42 AM
22
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