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I ELECTRONS AND CHEMICAL BONDING:
A. Combining Atoms Through Chemical Bonding:

‘ 1.Chemical bonding is the _| — (n10¢  of L/}d?) My

|
N v

}-

~

to form new substances.

AR
2. The properties of the new substances are Cld’“( Fer, <A

3. An interaction that _DClds 2 atoms together is called

a C ha’mua( [_OGM )

B. Electron Number and Organization:

1. Remember,,,atoms have no charge, so the atomic

f\\;mbgr also is the number of _&[&r Noyy

T

2. Only electrons in the _(JUTC” _ energy level make

chemical (COCTTLNS

; ‘ 3. Electrons in the (¢~ energy level are called
|
LelgNoe electrons.

& E

O'Tfel' '{551C|“;2§;§y\ Electrons will begin filling the
™~ oo second energy level only after

'j,éhf a,’,“};'ﬁé’sup ™ ) the first level is full. The second
to 2 electrons. \ energy level can hold up to 8

g * g < trons.
¢ @ ® ’ ele(
2 %

o \o The third energy level in this
model of a chlorine atom has
only 7 electrons, so the atom has
a total of 17 electrons. This outer
level of the atom is not full.

C. To Bond or Not to Bond:

1.The \uMhe™ of electrons in the outer level

Dend s,

determine whether the atom
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2. Atoms that have _5_ valence electrons do /‘\JO/TI bondl

3. Atoms bond by (i fu’\m% . (C}SHI/; , or
a9 ﬂ&&\ﬂ(lj electrons to have a __ Lo [/ '
outer energy level.

II IONIC BONDS:

A. Forming Ionic Bonds:

1. An ionic bond forms when electrons are T/ S F e 7ed

from one (3 T to another.

2. During 1CNIC  bonding, | orMu/C  valence electrons

are transferred.

3. When an atom gains or loses an i){f( ton it is no longer
Aeadod |, instead it is _C V\C‘MC{{'(&

4. An atom that has a charge is called an I A —

B. Forming Positive Ions:

1. An atom that loses an electron becomes ‘DLJ‘J i '/'7LC

because now it has @r oleckons  than

2. Metals have %Egég‘ valence electrons, so they 1C5€

——————————

them easily.

B. Forming Neqative Ions:

1. An atom that gains an electron becomes lf\(?QJ'CLﬁ S

because now it has @ electienl  than J{Q Sy

2. Nonmetals have an almost Lcul\ outer energy level, so
aqy

they tend to Cjc{i\ _ electrons to get a full outer shel’

‘ s
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C. Gain or Lose?:

1. When ionic bonds form, the

Mt

2. The(OMOCd“L is now b (th

atoms equals the number Qqhwé

because the charges of the

(018%;

cancel each other.

a. The ions stay together

because _{) oo

-~

IS

attract Il

Element Metal (M) Electrons in Lose or &ain
Nonmetal (N) outer shell Electrons?
OXYGEN . o
N (L C:E{L/(\V/\
6OLD Q ‘ ( }OS@,
BROMINE N =7 Qj Gl
PHOSPHORUS N < Gy
D. Tonic Charge Practice:
Element | Metal or |# of e's in | Gain or Ion Charge
Nonmetal | last shell Lose?
Nickel M = luse +
Iodine N 7 Ci Gl —
Sulfur N C) el —
Cesium (Y] I (CNE /"
E. Ionic Compounds:
#*

of electrons lost by the

by the nonmetal atoms.

N
I

Jonic Bond
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b. Ionic compounds form in a pa'h‘er'n called (. VMT( f(z ﬁ]ck
NaCl crystals A

F. Ionic Bond Practice:

1. LiBr

2. BasS

3. BOC'Z
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IIT Covalent and Metallic Bonds:

‘ A. Covalent Bonds:

1.

2.
3.

o »

A covalent bond forms when atoms NG(E__ one or
more pairs of electrons. |

This type of bond happens usually with NCOMNE twls

Below is a picture of two hydrogen atoms in a covalent bond.

Shared
electrons
m

& % ————— The protons and the

e shared electrons attract
one another. This attraction
is the basis of the covalent
bond that holds the atoms
together.

Each hydrogen “\\i.¢5 _ its one electron with the other.
Substances made with covalent bonds are made up of

M oleceles {

A molecule consists of 2 or more atoms joined in a

definite N L

The hydrogen molecule shown above is a very 5 10u0le_molecule.
Molecules made up of J atoms of the same element are

called _( \\‘\ e molecules.

Elements found in nature as diatomic molecules are called

CuctTiiC elements. Examples:

P ; ra -~ - el el
H~ fa H o (//1.—» U (/x T L2 ]’D e

10. A drawing of a (UMD ~ bond only shows the & vt shell.

11.

(&

Example: Hydrochloric acid HCI

—>

—— s———

. ””’s <
By sharing, H now has - electrons & Cl has _-_electrons.

S



Ch. 13 Page 6

B. Practice Time:
Use an X for the electrons of one element and a @ for the electrons
of a different element. That makes it less confusing !

1.

2. F

3. H0

ARAAXARARAKARRAAKXAEARARARARARAREAARARAREARAARXRAEXERAARARRARLARRRAAARRRREARRARERTRRRA AR

[ N ]
4. You can also use an . O . H
[ *
electron-dot diagram that oo
shows the UMEOC  electrons H
. L This electron-dot diagram
but not the £\ /Yy (’CU’C? . for water shows only

the outermost level of
electrons for each atom,
But you still see how the
atoms share electrons.

Instead of different colors,
still show X's and @'s

5. Your turn Il

0) PI3 b) H:Se
AY. e XX ¢ ¢
- — e De T ox *,XQCWC»‘*'
ST S U SR fo;y@,x”z
* F PR ¢ o
i 7
X X
w o
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IV IONIC AND COVALENT COMPOUNDS:
L A. Tonic Compounds and Their Properties:
1. Compounds made with {CO1C  bonds are ionic %/mm/w

2. Brittleness: S
a) Ionic compounds are made - s
Z// [-;(/d the crywsd
. L { . P Ttice:
ina (5Tl lattice. o

b) When hit, the pattern SILTRS!
which causes it to _{) (i W
3. High Melting Points:

|
H

/

/ o _
b) Most ionic compounds are soud are room temperature.

% a) Tonic bonds are _ST(_0¢ _so melting points are _N\iy N
A\

4. Solubility and Electrical Conductivity:
a) They dissolve €05 Liﬁi in water. g\‘z)

b) The _9 £\t that forms when an ionic compound

&

dissolves in \=CX¢  can(cndiuct  electricity.

B. Covalent Compounds and Their Properties:

1. Most _CONDCL Nd S are covalent compounds. v} 1\ pc;v\,’\lé

. C e 7 N\’\U\/ - Al
2. Covalent bonds are _i_ (W ¢ than ionic bonds: ) u\}‘“v )
t\i\; - zn(/&"‘i M/ ;

J

3. Remember, covalent bonds form _\\\ Q\f(' u:\éif);

4. Low Solubility:

a) Many covalent compounds do NCi dissolve well in water.

b) Examples: * Carbon dioxide in soda * Qil in vinegar

JR— ——




nNLo HeE &
5. Low Melting Points:

a) Since covalent bonds are LUMM\ they melt €0)(y .
6. Electrical Conductivity: Q ‘

a) Some diss ol in water, but most don't.

b) If they do dissolve, the solution has Ut’\(,ha\(féd
molecules, so they _ DM\ [ conduct electricity.

C. Comparison Table:

IONIC BONDS COVALENT BONDS
STRCNE L LCEAWERL
CCystotling nel™
nigh methng pr lew Al pt
CGeN ( (J}”\d e ;{‘ Q{(“(_ CGN ljf (‘(;:“\’\(L;rif‘ el
b Ite Nalleghle C
Ty /\-;ef 5 Aechieny s\iies Elertens
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V FORMING NEW SUBSTANCES: to\er STATE.

A. Chemical Reaction Signs: |
Lgwe ot \eu 2 change ;j

3. W= 1smoe, \oJdoles

5. Most important: _aNew ijS“‘Qﬁti L,Lw

B. Bonds: Holding Molecules Together:

1. How do new substance form in a chemical reaction?
o) First: Oond s orecte 1a Steating solarfeinve
b) Then:_ OYENS (Ca/manyeTemse (e
c) Then : m BQQMQF-O@M
VI CHEMICAL FORMULAS ...:

A. What is a chemical formula?

1. AS\ O/ "\ﬁﬂg way to use chemical MM
and A unloers to represent a Suks e €

B. Rules for writing formulas:

1. Write the _QQM*\\}& ion first.

2. Write the W€ ion second.

3. The negative ion ends in \ CLG.

4. The sum of the ion charges must be 20C(0 .

5. Some elements (M; Tiyy  metals) can have
more than ¢ 6@, ion charge.

C. Example:
1. Lithium is in éroup I~ ALg. and will VO3 € its one electron.
2. If it loses its one electron, its charge will be l*a'/ .
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D. Formula Example:

o LLithiumion: ¥ g |
Iy 17 S
Name of compound: l‘ T‘\\Uﬁ! _Cb lﬁﬂ.('\‘

2. Potassium ion: ‘ + Oxygen ion:_ &

K,M-K )4 Ol- Kzo

Name-ofcompound :_MJ o G IDQ’

E. Formula Table:

F .ﬁyatomic}ons: . ‘!"’ 4 "'"7 + 1= '2-
1. A group of ATOMS that act as one 16

Znay N-,.ﬂ
2. When writing the formula, put q ¢ around the

Elzatonlic ion and then write the Mm;ﬁde of it.

3. Example: &2* NO; *- .Nba = CALCtumn
, \ ‘

Compound Nam::*f\ (endings don't changef



wm. 1w | Page 11

6. Oxidation Table: The table below is used as a reference.
-BUT !l You can still figure out ion charges with the periodic tablel

Yy HTRCOXIDATIO  (omocn o6 o cntn Th
¥ € NoMeER, ormlas c DD R

of elecrrons cun atomnm
Ta ";nrmn NG ComMpounDs
A Oxidetton NUMBErs cue used to wrete coriect &m‘(

Table 127, —’
Common Oxidation Numbers

1+ 2+ 3+
Hydrogen, H+ Barium, Baz+

‘Aluminum, Als+

Lithium, Lj+ Calcium, Ca2+ Chromjum(lII), Cr*+
~ Potassium, K+ Cobalt(I1), Co?+ Iron(IIT); Fes+
- Silver, Ag* } sCopper(II), Cu?*
Sodium, Na+ Iron(ll); Fe?+
- ® Ammonium, NH,+ Magnesium, Mg?+
Copper(l), Cu~ Zinc, Zn?*

1— 2- 8=
Bromide, Br- Oxide, O2- Nitride; N*- ;
Chloride, CI- Sulfide, S*- @ Phosphate, PO,s-
Iodide, 1- ® -Carbonate, CO,*- S R

@® Acetate, C,H,0,- . Sulfate,TSO,’“ :
® Hydroxide, OH-
® Nitrate, NO,-

H. More Prnctice 1]

1. Potassium and Todine:

K = I L Formula? Kr .
Name? _patqs_;_lom bdl‘e

-

2. Zinc and Bromine:

Z (Al ax Bf' = Formula? Zn 3"’ 2

’-

Bf' Name? 2 (AL’ mf de
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3. Aluminum and Sulfate:
AL 507" lea?ﬂ:b__(,i‘li)
a3t soy - Name?@ lUuMinumn.
| - so,t” sur £ e

4. Magnesium and Phosphate:
N\a a+ wﬁ[ 3= Formula’i“_g_;@

mg 25 Po, " Namm@mmm,phwp&fc

I The Easier Method: (Criss Cross) ><
1. Ba ZPQ;
{
13.C( x

2. Na & _0/
2 t
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VII CHEMICAL EQUATIONS:
@® A TERMS:

‘ 1. A CHEMICAL EQUATION: uses chemical u‘—f u\i ik
and /7; ‘Do l¢  as a shorteut to descr'lbe a chemical

2 REACTANTS: The 7 il materials in a chemlcal

7

G (T . They are found on the i (// L <;,7. o JL,/

3. PRODUCTS: The substances f’ = v fr'om a reaction.

They are found on the _( [{it 7 of the-arrow.

The formulas of the Mrn1ulas of the
reactants are wiitten products are written
‘Before the arrow. after the arrow.

“f 'L vv

« C+0,—~CO,

A plus sign separates The arrow, also

the formulas of two called the(yields sigp;
or more reactants or separates the formu-
products from one las of the reactants
another. from the formulas of

the products.

B. Equations Must be Balanced:

1. Atoms are in a reaction are NEVER ‘luf’“

PR T, - r'mi
or C (iines

2. Every atom in the __ [ (/. JT”: 115 becomes part of

the (Ji oD
-

3. When writing a chemical equation, make sure...

t ** the | E of atoms of each element in the
® RASTRratary equals the number of _~* 11D

oo LA

LR N
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4. Lavoisier: (in the 1700's) work led to the ....
L Ao of (Clsevitiet  of (Tl
5Tt states that _(\\(iAh s neither (Uil

or (&S ﬂ&f&

C. How to Balance an Equation:

1. To balance an equation, you must use _~ “C1 [ {C (10
2. Coefficients are used in T (WO of symbols & formulas.

3. A coefficient tells the...

* number of __ =T\ * number of (\\C\CCLIEY
__L‘l___ water _ M\ UlEr

O hydrogen 3 N ] (JZ\W

q oxygen @ c;;Lﬁ:: ﬂf’gp

4. When balancing an equation:
* ONLY CHANGE THE __ (/A TF (cisn/
* NEVER CHANGE THE <L /A°Cr (/)

5. EXAMPLES:

a) Sodium plus chlorine yields sodium chloride
e

5 Na + &, —+ 2 Nacl

b) Potassium plus Bromine yields potassium bromide

, o
- K o+ Br, —> > KBr

¢) Carbon plus chlorine yields carbon tetrachloride.

C + A Ch — ccl,
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7. More Practicelll ’\ P
S LR L) o : T

by CHiOe — o €+ L HO o &
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VIII TYPES OF CHEMICAL REACTIONS:

— A. Synthesis Reactions:

R

. 1._A reaction in which _~>{_ or_.more substances _( oin\ing

to form one _ UL compound.

2. A + B —> AB

3. Examples:

a)

B. Decomposition Reactions:

1. A reaction in which a :51\\5;\6“ compound
oS down to form 2 or more i\ g?b’«’“ substances.

2. AR—> A + B
3. Examples:

a) A0 — AH T Ca i

A g - - A _ Ny ,
b) 2N (] 7 INeo + Cla P
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C. Single-Displacement Reactions: Q‘eac(fe(/ﬁenf

1. An element .~ {) s another
- element thatis part of a _(CN\N\ D(,ué _
2. A + B&E&> AC + B

3. Examples: o
o _Zn o 2Hcl —F Znll ¢ WP

O Al + AHio g A Meorar He

D. Double-Displacement Reactions:

L

1. A reaction in which IC0'S  from compounds
@Xg*iﬁf\a;ﬁ‘@(i places.

2. AB + ¢(D —> AD + C(CB

3. Examples:
a) V:I + PhNOD — ?bIJJ + K/\\Dg
b O\l + Mf\\u 2 T2 NaNCs+ -th‘{c[ J
¢ HCL+ NaoH = Nadl  + Hao
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IX

ENERGY AND RATES OF CHEMICAL REACTIONS:

A

1
2
3.
4

B.
—

1
2

3

Reactions and Energy:

Chemical SNERGY is part of _&u_ chemical reactions.
Energy is needed tolof@esm. bonds in the reactants.

As new bonds form in the products, energy is M(
. By ComnPar !'!\’_ both above, you can decide if energy is

a\osor'oPd  or (@\eXised in the overall reaction.
—
i Ttoq

. A chemical reaction in which energy is _(_eleg,g_é._

. The energy released is often written as a M ',}
2Na + Cl; = 2 NaCl + energy Exorme R

. The temperature goes 4J P .

Exothermic Reaction: £x¢T

‘; 4

C. Endothermic Reaction:

1.
2.

A chemical reaction in which energy is Q&SOFE .

The energy that is taken in is often written as a f@@ctant

e\ectrivedy
2HO +energy —> 2H; + O;

3. The temperature goes deQ .

Photosynthesis is an endothermic reaction.

Sun g
6 COz + 6 Hzo +energy c——> C6H1206 + 6 Oz

g‘utm ¢ OS¢ f€m
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D. Rate of Reaction.

1 The T  at which new_particles form is called the

= of _{=

5 sE g
el N

E. Factors That Increase the Rate of Reaction:

1. High Temperature

a) At high temperatures, particles of reactants

cg o f o § X 4 jg oy
mcweQ ¢ v b % and “r 5_5 t7 & often.

2. High Concentration
a) When there is a high concentration,

there is a$™7 V- distance between

reactant particles, and they he o .

into each other {f3¢ <. ¢ - -

3. More Surface Area

a) 6reater surface area exposes LA S reactant

particles to other (o7 & particles.

4. Catalyst

a) A substance that & ¢

“.« <. a reaction without
#T m‘ = f |

being permanently <

b) An inhibiter is the opposite. I+e e ce or

a chemical reaction.

e, L g Ty
* Anexample: < - ¢ ¢ . 0

&
2
A
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D. Rate of Reaction.
1. TheSPEEYD ot which new particles form is called the

_Rate o Reaction

E. Factors That Increase the Rate of Reaction:

1. High Temperature
a) At high temperatures, particles of reactants

move #&k_‘%_ and Q_“jdﬁ_ often.

2. High Concentration
a) When there is a high concentration,
there is am&distance between
reactant particles, and they m

into each other Mﬂ .

3. More Surface Area
a) 6reater surface area exposes M._ reactant

particles to other M particles.

4. Catalyst
a) A substance that

being permanently ch%g_&_ |
S Lﬂ_‘& &! n or

b) An inhibiter is the opposite. It

a chemical reaction.
* An example: Foob ERVAT m

a reaction without

’
sl

-
Pt



