PART 9:MOLLOMULES & UHEMIOAL FORMULK:
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s Maolecules are particles made up from C%. Qr wr € C\-;kcmf) \

o Examples: OJ ?po?” mf@tﬂ”) or Y20 (2-hd rogfn " 'G‘J(\f)
i ) ~
Atoms in compounds are held together by _C_ QAN | CC\Q \Odwds

L
"\ﬂ Te ) hetween the atoms Elerng e At Yure
o They can be the same kind of atoms: H ‘_ S opsStan e 5

o They can be different kinds of atoms: M C L Compo wneis .

+ There are two different kinds of compounds in this unit: 1 C ﬂi ([ &
OGNOe DT CavpQ ol CONPOUNCS

Counting Atoms in Molecules

«  When writing chemical formulas, we use: > Ub’S{_}( (PJ.S & 0 oe FR C e ﬂ+S
Suhbseript:
’ j— (sracadr l'\L.'r'.r'ﬂ::u'.;"’)|I j‘_ ‘D:J‘
o Asubseriptisanumber that is dropped down aftera € "€ YV\@ N\ Sbm .
o They tell you how many of that A '\f CAv™ are in the compound.

o Examples: Hog— 2Up3Cr »"P:“ C:Hu@e! = ci)l uwCoRe HSUW

ﬁ? atoms of hydrogen _b_ atoms of carban
P ,-::ﬁLc'rmm'ml H
sk -"F.rwula Q_ \Q atoms of hydrogen
b ot ’_j For wifer :
chomil ) AZ atoms of nxygen
Suwlenl 5 bzt

&latoms in_Er;Lti ( D\h@l"'{ ¢ W)
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o Acoefficient is a big number Y MM\ Cfﬁ“ of an atom or compound.

Wﬂi@ﬂﬂ!f_ﬁmg is involved in a chemical reaction. ‘K
a Coefficient: b Subseript: é

In one molecule, there are __ | atoms of carbon

In one molecule, there are i atoms of oxygen

[n total, there are (5 atoms of carbon b X \\—MJL ney r‘ﬂ]
In total, there are | Z4_atoms of oxygen O-Q QMB Ya

o Tt tells vou how

N COMPoL
4C;Hs
In total, there are / ;ﬂ: atoms of earbon
tatal, there are SQ. atoms of hydrogen
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Using Brackets

e Brackets separate out smaller mc\f (‘,bd‘ﬂ within a larger co M’X) Uf\Cl

o Example: Sr(NO, Shv N o Ny
-‘
' In words: Sr(NQ,). is the equivalent of: Three atoms attached

d @ toeach _ Y\ i A ( xgl \atom and two of these structures are attached to
(o]

one strontium ion.

Calculate the number of atoms of each element in ONE molecule and in FIVE molecules of Sr(NO;)-

(strontium nitrate). coé€ @F\‘Q'Eﬂ'\'
—One molecule 6 ¢ (NO ) Five molecules 5( (N 'b\
\ Strontium ——>  Sr 5x_\ = 5 %,S

0,2 Nitrogen —— > N 5x_RX = 4&'
o?y“b = (O Oxygen —> 0 5x&_=__ﬂ)_
Total=j_Q§:C(Y\5 Total = _“7 3 OI.)'UMS N 5 3”/’\)66

-+ =
thereby allowing subscripts to be used just within the bracketed aregp(od 5(3 - '\)03

Lbser Pt

)2

W“‘t *  Count the total number of atoms in each of the following molecules/ions.

—
=y

1. @‘@ a 2. N0, b
3. CN X 4. Clo, 3
5. NaNO, 5 6. CH, 5
7. SnCl, 3 8. Na.Se 3
9. NH, Ll 10. NO, LI
11. PO2 S 12. OCl, 3
13. PbO 3 14. FeCl, 4

15. SO 3 16. S.F,0 19
17. OH 1 18. K,P q
19. (NH,).S \ 20.NO, L\
21. NO ) 22. NH,* 5
23. BeBr. 3 24. PdI, S

Lo



([ Homework 3>

ASSIGNMENT #4: Counting Atoms in Molecules
This assignment is to be completed below in the space provided.

Complete the chart below by filling in the missing information. The first formula has been completed

as an example.

F Number of Names of the Number of Total numper
ormula atoms of each of atoms in
elements elements
element molecule
" magnesium 1 &
MgO - oxygen 1 -
S phor A
SO, )\ Oxy§en P 5
At 00) e A
NH.
. ! Wy e 3 4
) W0 gen ? ¥
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Fe, 04 ) 0%9 9en 3 B
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(NH),P 3 Wyhronen 1 \
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Ca(OH), 3 0xygen p S
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MgSO, 5 S\;\p\q( s 6)
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PARTU: TYPRS OFf COMPOUNDS

FORMING COMPOUNDS

When two atoms move close logether, their valence electrons interact.

A m_m |. CQ-Q bmd forms between the atoms if the new arrangement of atoms and

electrons is stable,

A compound forms when electrons are Sm r'E’('l 6-\-0\% " between two or more
different elements in regular, repeating proportions. ’E{ %CU« l"\ecl e I_osf (\ ans j

When an atom forms a compound, it may acquire a valence shell like its closest noble gas in one of three ways:

1. Atoms of metals may 8 f\fﬁ e - to other atoms, forming Cﬂms @ g ‘\ m iC-

2. Atoms of non-metals may gﬂ N electrons from other atoms, forming any_ QAN | CA) ¢ (m u
3. Atoms may ﬁm@_eleclmns. (covalent bmldirig,l i
e ————

<
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TYPES OF BONDS

Ionic Compounds ﬁ

* Jonic compounds coﬁam only parts — a .

]|
and a MO N E% / .
* Jonic compounds form when electrons are “stolen” or t Y an
¢ Anelectrostatic _ FOR I\]E_@-S’I{)WS together. C). tihim
U, Hracled to a

Covalent Compounds @ o O

» Covalent compounds cmliain ozi / i par}{ —a_\O ™ YV\Q,JDQ and a

NON- WO

" . _\ I
* Covalent compounds ﬁmre/ electrons. U = o«..:d BV&C‘;T""Q..

{PPACTICE > lonic or Covalent Compound?
N\ngog For each of the following questions, determine whether the compound is ionic or

‘)
o
S

covalent and write an | (ionic) or C (covalent) on the line beside.

(&U/@%ﬂgcoa reni C 6) GaCl; _x medd
2) o P,0s QoL g\ﬂh‘\‘ 7)  CoBr, R W
3) NH, C 8) B, _Cc
4)  FeSO, < 9 CO C
5 S0, I T _C

o non-merald odkem S
(Mui.\* ke covalent )

vinmeld]
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oM atom. The metal becomes more N tom that has_|QSYor Lone ?OA(e

] ’mfﬁﬂ CCAth\)and themonmetal N ANGd (eP\ W bond N -

%n Ve

Oxygen has space for 2
mMare € | tach hydrogen
atom DY YC its :

A sodium atom has |
owter ACCHYaGN
Chiorine has _ 7

beoeoe

ﬂ\m donates Ifs

outer electron fo the

CWloring_atom.

Oxugen has
electrons. In 0,, sach atom

<INOYES? e ectrons.

LAt

Covalent bonding s when atoms DYYAYC_ pairs of g\td!ﬂh instead of
gving nnir(oémnq The M ¢ Is included In the esYeq <hcl| 0 h
\/ww
d otoms. Covalent bonging occurs between atoms of NON-
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Cmom C@U@L.ENT

Now the arc‘n@frv»
Oms\ charges

Unit 2 - Chemistry Page 2



E R
A compound s two or more elements bonded togelt

MORCOVE. s two or more oxamMS bonded together (

..I'N HILN tobe AV vertt ) 0, is a molecule but not a compound.

.....................................'.........................l..........

METRLATE Yty <= HW

What is the most important facfor affecting how atoms form
Metallic bonds occur when atoms of j!gk% SL veup QA IEE electrons, chemical bonds? wh%’; g

forming an electron " Sef)\ The ‘itﬁl \(fhﬂ “ged atorns are m@ed

through their XY CIN 1o the f\QOsC\ WE charged elecirans.

Valence eleckrons bevause They defermine how mony dlectons

e.sg 56 ) @@
G @@

0 @° @o @o

ney don't haye

fitorns of which elements fend fo gain elecfrons? Atoms of which

Y| cmnn+ 1'nrw~| t |n 8 |nr1‘ FERS '7

Non-wwetols tend to gain eleckrons and metals tend o o
electrons

When a Cl atoms gains an electron, |
and is known as a(n)

gets a charge of _

tt gains o charge of -l and is known as an “anion*
What is the Octef Rule?

([ E R AR RN RN R R NN NN NN NN RN RN N R NN NN NN NN RN RN

N | COLENT [ METEIE | {5 g oo
Flectrons 4;"/105* ﬂ'nﬁ e” "sea” A e e et L s el e
Bond | ™% rerwatal | 2 e adal [ metad 4 metal
State sold Uguid, 995 | 30U C'g' - f\|i,0 NT?S HE’S
ConducTivity, in;g ﬁ?:ur:o NO vJes Yy — ——
Melting Pain| igh Low) “"‘r_‘}j“'é) BaF, NO, CBr, MgCl,
Examples  [saft,NaCl [¥30,0, |Fe, A),Cy l C G |
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ASSIGNMENT #5: Reading about Compounds pg 22-23

ﬁ H@W@@ Comparing lonic + Covalent Compounds pg 24 & "Compounds
Review" pg 25
This assignment is to be completed below in the space provided.

READING ABOUT COMPOUNDS

Complete the following reading about types of compounds and their properties.
Be sure to "Mark the Text" and highlight KEY DEFINITIONS as you read along.
ALSO, answer the "Reading Check" questions in the side margin as you go! 0

How do compounds form?

&> Mark the Text . Recall that an element is a pure substance that is made up of one type
Identify Definitions - of atom. A compound is a pure substance that is made up of two or
Highlight the definition of : more types of atoms that are joined together due to a chemical
each word that appears in change. Water, sugar, and table salt are three examples of
bold type. - compounds.

Atoms are held together in compounds by chemical bonds. These
chemical bonds are created by attractive forces between atoms.
Chemical bonds are formed when atoms gain or lose electrons, or
when they share electrons. Recall that an atom is electrically neutral.

- When an atom loses electrons it becomes positively charged. When
0 Reading Check . . . :
. an atom gains electrons it becomes negatively charged.
1. When is an ionic :
compound formed? . What are ionic compounds?

If atoms gain electrons from other atoms or lose electrons to other
atoms, they form ionic compounds. Ionic compounds usually form
between metals and non-metals. Why? The atoms in metals tend to
lose electrons. So metals have a positive charge when they form ions.
The atoms in non-metals tend to gain electrons. So non-metals have a

Y NYA
a1 V: S 2
echund

2)

a Reading Check
2. Draw a Bohr Diagram of an When atoms of a metal come near atoms of a non-metal, they
Na* ion and a Cl ion. Circle the } may join together to form an ionic compound. Electrons from
electron that Sodium loses and 7 the metal atoms are transferred to the non-metal atoms to create
draw and arrow to show how 1 ity charged ions that attract each other. For instance,
that electron is given to chlorine. : . .

i . think about what happens when a sodium atom (metal) comes

N " near a chlorine atom (non-metal). The sodium atom loses an
. electron to form a positive ion, and the chlorine atom gains an
. electron to form a negative ion. The two oppositely-charged

negative charge when they form ions. &

How do ionic compounds form?

- ions are attracted to each other. @

. Ionic compounds are made up of charged particles (ions),
J - but the positive charges and the negative charges balance, so
: ionic compounds are neutral.
> A repeating pattern of positive and negative ions in a
Yo C\ compound is called an ionic lattice, sometimes also called @2
crystalline lattice.




How do covalent compounds form?

Sometimes atoms share electrons instead
atoms share electrons, they form covalen
compounds form when non-metal atoms bond together by sharing their

electrons. Since the electrons are shared, the particles that make up covalent
compounds are neutral. They do not have a charge. A neutral particle that is

made up of atoms that are joined together by covalent bonds is called a
maolecule. A water molecule is a covalent compound. Its molecules are
made of hydrogen and oxygen. Carbon dioxide gas is also a covalent

compound, Its molecules are made of carbon and oxygen. @

What is a polyatomic ion?

Some jons contain more than one atom. For example. the nitrate jon (NO, )

contains nitrogen and oxygen. The carbonate ion

{Cﬂ'_‘"‘} contains carbon and oxygen. In these many-atom ions, the atoms
are held together with covalent bonds. But the many-atom unit has a
charge, 5o it is considered an ion. An ion that is made up of two or more
atoms that are held together with covalent bonds 1s called a polyatomic

.

oﬂeaufng Check

3. When is a covalent
compaund Tormed?

Wi nOn

oromsS oo

Lo, r
Jelecly

LPPACTICE > Use the terms in the READING to fill in the blanks.

1. A pure suEtaﬂce that is Te up of one type of atom is called a(n)

2. A pure substance that is made up of two or more t:.ﬂpes of atnn;&gw

together due to a chemical change is called aln)

3. Atoms in a molecule and ians in an ionic Iaj'l:ice are feld to 95%
Cnenn | Gué

4, Chemical bonds are f{.lrg egratom\(??laug:r losa exl C m S

or when they share

5. When an atom loses electrons it becomes g )] ;2 Hﬁ UE\;'G’} charged.
When an atom gains electrons it becomes ﬂﬁi Eg i? EEE charged.
% L
6. Metals and non-metals may form 1 ON 1C !

7. The atoms in non-metals tend to (ACAA M

electrons.

8. A(n) 1N 1C \a H.\‘Cgf is a repeating pattern of

positive and rragatwa ions.

o COutten cawpomd

by sharing their electrons.

form when non-metal atoms bond together

10. A neutral particle that is Tade up 0ms that are joined together by covalent bonds

is called ain)

11. Aln) QCJI\ U\C\m ' L l‘O'_“ is an ion that is made up -::-f

two or more atordedhat are held together with covalent bonds.

wefal

Ll —




Comparing ionic and covalent compounds

Use the chart to help you compare ionic compounds and covalent compounds. On

the left side, place the letters of the statements that are only true of ionic compounds.

On the right side, place the letters of the statements that are only true of covalent
compounds. In the middle, place the letters of the statements that are true of both
compounds.

. atoms gain or lose electrons to form ions

. pure substance made up of two or more kinds of elements
. compound is made of a positive ion and a negative ion

. atoms join by sharing electrons

. atoms are joined to each other by chemical bonds

. exist as a solid in the form of an ionic lattice

. oppositely charged ions attract each other

T © ="M m O O W >

. molecule made of uncharged atoms

. bond between atoms is due to electron transfer
. compound is made of a non-metal and a non-metal

. sodium chloride (NaCl) is an example

r X

. water (H,0) is an example

lonic compound Both Covalent compound

5 ,€ D, H,L

“UHo

A
C
F

<)

|

A

&

=



W 7. Which of the following can be formed
when there is electron transfer between
metals and non-metals?
Mateh each Term on the left with the best
Descriptor om the right, Each Descriptor may be ¢ B. element

A, molecule

USeU ey once. : ( ﬂ.) ionic bond
Lt . . covalent bond
1. E; maolacule A. pure substance : _ . o
, dr of + B, Which of the following 1s formed due
2. C o made of one e . &
UIvG sl of alom . to the sharing of electrons between two
3 _E palyatomic ion B. atoms combine by | * non-metals?
4, ]32 ionic ecompound gaining or losing .
W electrons : l. a malecule
L 52 covalent compound | G, repeating pattem : L o covglant band
of posithe and " ot r
negative ions @ Loglent cormpoun

0. atoms combine by
sharing electrans
to form molecules

AL and 1T only
B. I and 111 only

E. neutral particie C. 11 and 11T only
that is mada up
joingd together by |+ 9, Water is a(n)
covalent bonds .

F.ionmadeupcfwo | = A element

oF rmiare atams that
arg held together
with covalent
bonds

B. polyatomic ion
C. ionic compound

covalent compound

10. Sodium chloride is a(n)

A. element
6. Atoms in non-metals tend to gain : B. polyatomic ion

Circle the letter of the best answer.

A. molecules ionic compound

B. 1ons D. covalent compound

C. atoms 11. Which of the following can be formed

when o non-metal atom reacts with a non-
metal atom?

D.Jelectrons

A. clement

AR R R EE T R EE A R E R R R R AW

B. polyatomic ion

C. ionic co mpmmd

uﬂlcnt compound





