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; | entage)
of ea Y IN nature.

"\We don’t use grams for this mass because the
numbers would be too small.
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*Ea pe Own atomic
/ mass, thus we determine the

average from percent abundance.
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8 neutrons

Carbon =12.011












The nucleus contains
protons and neutrons.

\‘w.
™ The electron cloud /s a visual
model of the probable locations
of electrons in an atom. The
probability of finding an electron
is higher in the denser regions
of the cloud.

Electron Cloud
Model
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® Describe ho of orbitals related to different

sublevels differ.
O
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@

[
properties of the elements — a
A better description of the electron
/3 behavior was needed




o)

N xed enerqgy

separates one level from another.




>leus, and can
jump from one
level to another.







nount of
energ e an electron from
one energy level to another




*In 1926, Erw rodinger derived an equation

. that described the energy and position of the

/; electrons in an atom




jle
g found
along a single axis (x-axis)

c)re)oxzlo))ljny

Erwin-Schrodinger
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*|t is not like anything you can —

7 see (like plum pudding!)

%



ility of

finding an electron a certain distance

from the nucleus.
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* Sublevels- like theater seats arranged in

v sections: letters s, p, d, and f
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°ORBITAL SHAPES

s orbital Py orbital










N
How many e in level 2?7 3?
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® 8 total electrons




,and 14

°3s P 4d'04¢14

(/ * 18 total electrons ® 32 total electrons
O




(/ the Aufbau principle.
»

gurations

ose predicted by




ergy fill first.
electrons

r



o)

( 4) Spin quantum number
@







aufbau diagram - page 133
Aufbau is German for “building up”







oiNn, a pair
he same orbital Is

_ written as:
Wolfgang Pauli T l




o)

- need to account for all 15
electrons in phosphorus




opposite

direction of the spins

®only 13 more to go...




s go
orbital

®only 11 more...




,,,,,,,, \ strons
] e 2p orbital

* only 5 more...



~~~~~~~~ \ ctrons
e 3s orbital

* only 3 more...



o)

IS ate shapes (Hund’s)

» 3 unpaired electrons
Orbital
/ 1l 15 = 1522522p63s23p3




* Makes them more stable.
*Changes the filling order

%



o)

@lf

. #1522522593523945234% (expected)
/3 **But this is not what happensl!




o)

neergy.

( *The same principal applies to copper.




xd orbital

and one thc ad.

O ®*Remember these exceptions: d4, d°

%




Copper steals a 4s electron
to FILL its 3d sublevel

K| Ca| Sc| Ti | V| Cr|Mn| Fe| Co|l Ni| Cu]l Zn| Ga| Ge| As | Se| Br | Kr
4st | 48 | 3db | 3 | 3 |4d3F) 3F | 3F | 3 | 3P [4st3dV) 3aP | 4pt | 4t | 4p® | 4pt | 4 | 4ff




®*Groups 1A , 2

®* Group number is the number of electrons in the highest

/ energy level.




2 2

1 1
He
H 4 % 5 % 6 i T % 8 % g % Helium
Hydrogen
% 'Be 'B € N O F
3 2 Beryllium Boran Carbon Nitrogen Oxygen Fluorine 10 :
1 9012182 10.811 12.0107 14 0067 159994 189984032
Li : : : : , | Ne
Lithium 1 2 § 1 3 8 14 8 1 5 g8 1 6 g8 1 7 g8 ggq?’g?
o M ‘Al "Si P " S "Ccl Tl
2
11 2l Ma rgs,ium Aluminium Silicon Phosphorus Sulfur Chiorine 18 B
g 8
1 24 3050 269815386 280855 30.973762 32.065 35.453
Na r
i 2 2 2 2 3 Argon
253 %Igg}fﬁaza 20 % 31 s 32 5 33 s 34 g 39 ] 39948
: g 13 13 13 13 18
19 : Ca 2 Ga 3 Ge 4 AS . Se 8 Bl’ "1 36 2
8 Calcium Gallium Germanium Arsenic Selenium Bromine ) K 12
K 1 AD.078 69.723 7264 7492160 78.96 79.904 r
Potassium 2 7 2 2 2 2 Eéy%%n
— kst |l IF
18 2
2
7 f08r :In ©Sn %Sb *Te %I S
Rb 8 Strontium Indium Tin Antimony Tellurium lodine Xe L
e 1 87 62 114.818 118.710 121.760 127 .60 126.90447 Xenon
85 4678 131.293

- h6 z 81 2 82 2 83 : 84 2 85 2 =
2 18 18 18 - 18 18 18 3
§Ba =pTl 2 Pb BiI %Po 3z At i,

Cs

Barium 2 Thallium 3 Lead 4  Bismuth 5 Polonium 6 Astatine T 18

Caesium 137327 204.3833 207.2 208.98040 (208.9824) (209.9871) Radon E
1329054519 (222.01786)

g7 :088 @113 314 F 115 116 5 117 118 2

18 18 18

Fr SJ Ra 2z Uut 2 Uuq z Uup 2z Uuh 2 Uus Uuo

Francium 8 Radium 8 Ununtrium 18 Ununguadum 13 18 Ununhexium1g Ununsepium Ununoctium 18

(223) 1 (226) 2 (284) 3 (289) 4 (288) 5 (292)

(294)







®*Describe how cations for.

%

*Explain how anions form.




Group 2A: Be, Mg, Ca, etc.
/ e have 2 valence electrons



o)

® Put one * m)

(/é They don’t pair up until they have to (Hund’s rule)
J




eNow they are forcec pairup.
eWe have now written the electron dot
diagram for Nitrogen.

%



ds,
all e Jas
configuration; 8 e outer level Is stable

e Each noble gas (except He, which has
2) has 8 electrons in the outer level

%



@

*Na't 1522s522pf a noble gas configuration with

o 8 electrons in the outer level.

%
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NO DOTS are now shown for the cation.




)+), or

lose

eSce = Sc2+ ’ eSce = Sc3t
¥

Scandium (Il)ion @ Scandium (111) ion




Ag o — g q (can’t lose any more, charges of 3+

or greater are uncommon)

%



vjieo o-

K noble gas configuration”
//
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®*Halide ions are ions from chlorine or other
halogens that gain electrons

%















