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I. ELEMENTS & ATOM

©® Matter = Anything that takes up space
has mass

© Element = A substance that cannot be
broken down into simpler substances

CAS

Basic Chemistry: ‘,@"

N
ELEMENTS U
¢ Periodic Table - lists all known element
AN D 01-92 occur in nature (natural elements)

093 and above are synthetic (man-

ATOMS )
® Element names are abbrevi

C,Ca,Fe,Cl) o

1 ::T‘L'A PeriOdiC Table SHIA 6I\/A ?VA :IA ;‘HAE @Natura' elements

e of Elements < B S Bl « 25 are essential to living things
3INafMglug we ve wvie vie —wvi— 1B i Cl [Ar

JEE N AR . . Carbqn (C), Hydrogen (H), Oxygen
; T [ [ [oa [0 e (0), Nitrogen (N), make up 96% of
5 e[ 0s [ir [Pt [Au o at [ in human mass

* Lanthanide[58 I 3 5 2 G O G S R
Series Ce Sm|Eu|Gd| Tb | Dy | Ho| Er [Tm | Yb | Lu

+Actinide [0 91 92 [98 [e4 |5 |96 |97 |98 |99 [0 102|103

Series Th|Pa|U
Legend - click to find out more...
H-gas Li - solid Br - liquid
Non-Metals l:l Transition Metals Rare Earth Metals Halogens
I Alkali Metals Alkali Earth Metals . Other Metals Inert Elements

®Trace elements © ATOMS = Basic Building Blocks of all

) matter.
eFound in vgry small amounts but * Smallest particle of an element that has the
are essential to proper cellular characteristics of that element

activities :
Nitrogen Atom Neutron

* Ex: iron, magnesium, iodine

Proton

9 a\ Electron

Nucleus
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3 Subatomic particles make up an atom:

1. Protons (P) = positively charged
particles. In the nucleus

2. Neutrons (N) = no charge (neutral)) In
the nucleus
3. Electrons (e-) = (negative charge.

o uts i d e th e n u cl e u s Electron, inner layer (low energy level)
The Atom

c e Clectron

Ny,
5123:‘:;}...,(.‘.,,5/ &

2 parts of an atom:

1. Nucleus = Center of atom; contains
protons & neutrons

2. Electron cloud/energy levels — around th
nucleus

Nitrogen Atom Neutron

Nucleus

@®Atoms contain an
equal number of
protons and
electrons so the
overall charge of
an atom is zero.

8 electrons

L]
A‘ { ]
%
8 protons
8 neutrons

‘ Oxygen Atom

Il. ISOTOPES:

© Isotopes = Atoms of the same
element that have different numbeks
of neutrons

6 ® 6 ® 6 ®
maa ﬁa ﬂa

Carbon-12 Carbon-13 Carbon-14
nucleus nucleus nucleus

Il. ISOTOPES:

* Named by their mass numbers
0C-12= (6 N+ 6 P)
oC-13=(7N+6P)
0C-14= (8 N + 6 P) > Radioactive

(nuclei break apart)
eUsed in the medical field

5 ® 5 ® 6 ®
s 0 7 Q s @

Carbon-12 Carbon-13 Carbon-14
nucleus nucleus nucleus

R:
d/

IHLATOMIC NUMBER & MASS NUM

© Atomic Number = number of protons 2
or electrons of an atom

¢ Ex: Na-23 contains 11 electrons and\11
protons !

® Mass Number = the sum of protons and -
neutrons of an atom

e Mass Number = # of protons (P) + # of

neutrons (N)
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IV.ENERGY LEVELS & DIAGRAMING ©oWhat atom is
ATOMS: represented in T
® Energy levels = regions around the P —O—

this picture?

nucleus where electrons travel. Als :

known as electron shells. Sodium (Na) ol .

*1st energy level can have 2 ' : Y
electrons ®How do you el

© Octet Rule = Each energy level
the first can have up to 8 elec

know? M
Sodium’s atomic number is 11

it has 11 e-

Ex: Helium (He) Ex: (Cl)
Atomic#=2; Mass #=3 Atomic # = 17; Mass # = 3

What are Valence Electrons®?

® The electrons in an atom’s outmost shell

Ex: Carbon (C)
Atomic#=6; Mass # =14

6P

T
8N/ 2e- )
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|. COMPOUNDS & BONDING:

©® Compound = a substance made of chemically
combined elements.

® Atoms bond to form stable compounds

¢ Atoms need 8 e- in OUTER energy level to
be stable;

o Exception: hydrogen needs 2 e-
® Open bonding sites

Nltrogen Oxygen

|. COMPOUNDS & BONDING:

® Elements can combine in two ways:
1. Covalent Bonding:

e Covalent bonds SHARE electrons
fill their outer energy level

oThe positively charged nucleus is
attracted to the negatively charged

(electrons) encourage electrons
bonding
e Water, sugars, fats, and pr
covalent molecu
1 t®)—(ofe®)m |. COMPOUNDS & BONDING:
hydrogen
. * Molecule = a group of
. YN e covalently bonded

0 ‘ ® - fluorine Hydrogen

Examples { . T. N\ I I:I:f“ atoms with no charge o
of oEx: H,0 > 2

Covalent | ~* - o) "N\ carbon diosice hydrogen atoms + 1
Bonding R ,af,] * J ) ~( :oi‘_.;.?i,»] melecule oxygen atom

g ot e - Oxygen needs two

e} electrons to become Orygen tom
PaaaN N “.00..:,'00."_'.".._ stable =
RESRE SR PR B ) - Each hydrogen needs

“foorme  carbon N e 1 electron to fill orbital

atom atom I ® I rll:‘wm"~IvI|4I|'Ih|u||:-
II. POLAR Covalent Bonds = . WATER IS POLAR

o Polar = unequal distribution of
charge

o Each molecule has a positive end
and a negative end

® Ex: Water (H,0) molecule -->
Oxygen is much stronger and
therefore has a stronger negative
charge than the hydrogen’s positiv
charge
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Il. WATER IS POLAR

o Becat{se pf water’s polarity, it can dissolé € glt?\?e '%g;i ;‘; g?ch Each water molecule can form 4 Hydrogen Bonds|
many ionic compounds and other polar olarity (unequal c& i c&
compounds such as sugars udistributlon A ) ;
Water Dissolving an lonic Compound- charge) 555 T
‘ o The attraction of A
opposite charges
forms a weak bond & A

called a hydrogen
bond

* This keeps large
molecules together!

% Il. WATER IS POLAR

o The water molecules

Ill. UNIQUENESS OF WATER:- due to its polarity! Ill. UNIQUENESS OF WATER- due to
1. Cohesion = the attraction between like its polarity!

molecules 2. Creeps up in thin tubes (Capillary
©® Surface tension results from the cohesive action

properties of water. —)
® The polarity of water cause the surface layer ®The polarity of water allows

of water molecules to act like a stretched fil to get water from the ground

over the surface of the water (surface }

tension eWater creeps up tubes in plant

« Ex: water striders roots and stems

|. COMPOUNDS & BONDING:

2. lonic Bonding:
¢ Transfer of electrons creating ions
that attract each other = lonic Bond

lonic Bonding:
elons = charged atoms because they
have gained or |ost electron(s)
oCations - Atoms that lose electrons
become more positive
oAnions- Atoms that gain electron
become more negative
oAtoms gain/lose electrons
efficiently

Ionic Bond

(&) Negative Blectrons

Na- Sedium
Cl-Cholerine
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This Atom is Neutral

Same number of protons
and electrons

This Atom is
Negatively Charged

More electrons than protons

This Atom is
Positively Charged

More protons than electrons

@lons in living things:
*Include- sodium, potassium,
calcium, chloride, carbonate ions

*Help maintain homeostasis as these
ions travel in and out of cells

eHelp transmit signals among cells

X that allow you to see, taste, hear,
o feel, and smell
_ _ > o ATPase PUMPS ION EXCHANGERS
+6 Protons +5 Protons -6 Protons () Na'/K*pump  (B) Ca*pump (@ ?f;.’f:;, e B i
® 6 Neutrons * 6 Neutrons o 6 Neutrons Ne" Dopemine
- 6 Electrons - 6 Electrons . 5Electrons
Na (11) 2 nialinstabilty sodium atom (Na) chiorine atom (C) aan . . .
it 17 Dissecting an Element:
+lle © e +7e In a neutral atom the following is true:
0 0 * Number of Protons = Atomic Number
b Electron transfer * Number of Electrons = Atomic Number**
loctron * Number of Neutrons + Number of Protons =
Atomic Mass**
© © €1 gains * Number of Neutrons = Mass Number - Atomic
Na loses le- sodium ion (Na*) chlorine ion (CI] le- Number
11 -
+10e- %‘5%?%"6 ¢ lonic attraction 17+ For K ton:
“1 ION e * Number of Protons = Atomic Number = 36
1 ION * Number of Electrons= Atomic Number =
g, © COmPound formation * Number of Neutrons = Mass Num
5= = [Nal+ I --> NaCl Number: 84 - 36 = 48
Copyright © 2005 Pearson Prentice Hall, Inc
lons

lon Practice

Atomic number =
Mass number=

An ion is an atom with a positive or negative charge. This\means
it has either more or less electrons than protons.

® Kr+ is a positively charged Krypton ion
@ Itlost an electron to become positive
@ It has 36 protons, and 35 electrons

*Kr- is a negatively charged Krypton ion

«It gained an electron to become negative Protons =
*It has 36 protons and 37 electrons Electrons =
Neutrons=

Valence electrons=




