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1. LA TABLA PERIODICA
1.10rigen estelar de los elementos.

1.2 Propiedades periodicas de los atomos enlazados: electronegatividad y
radios (covalente, i6nico, metélico y de Van der Waals).

2. INTERACCIONES QUIMICAS

2.1Enlace covalente. Modelo de repulsién de pares electronicos de la capa
de valencia (RPECV). Teoria de enlace valencia. Materiales moleculares y
Redes covalentes.

2.2 Enlace Metalico. Redes metélicas.
2.3 Enlace l6nico. Redes i6nicas.
2.4 Fuerzas intermoleculares.
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¢, Qué procesos son los mas
Importantes?

Para contestar preguntas acerca
de ....

Origen del Universo
Origen, vida y muerte de las estrellas
Procesos dinamicos en el Universo

Evolucion quimica en el Universo
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Teorias del origen del Universo

» La mas aceptada el Big-bang

» En Espafiol la GRAN EXPLOSION

* Evidencia

Antecedentes
Radiacion electromagnética

Particulas subatomicas

¢, Qué es lo que hace diferente a los
atomos entre si?

NUumero atdbmico, masa atomica, etc.
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Dhiscovery oF ExrAnDING UNIVERSE

S Mt. Wilson
100 Inch
Telescope

1 l
WAVELENGTH

BLUESHIFT

REDSHIFT
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Carro moviendose hacia
la derecha

Relation Between Red-Shift and Distance
{or Distant Galaxics

Cluster Distance in
Gataxy In Light-Yoars Red-Shifts
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unNsnINea posiion
of calcium lines
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containing the galaxy
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origen del universo
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Radiacion de fondo
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Herald Sun 30 June 2004 p18

GoD CReNTING THE
UNIWERSE - THE
"BI6 BREAK" TUEORY
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En resumen las evidencias
experimentales

» Radiacion de fondo

» Las galaxias, estrella y demas objetos se alejan

radialmente con respecto a un punto.

e Abundancia de elementos

Conclusion del Big-Bang

La temperatura y presion bajaron
rapidamente

Solo se formo:
Hidrogeno

Helio
Un poco de litio
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.. Solo tenemos 3 elementos en el
Universo?

* En el Universo primitivo (aprox. 15 000
millones de afnos) Sl

» (.Y ahora?

» ¢ De donde salieron los otros?

10 N

Log

Atomic Number
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Evolution of Two Neighboting Planets
in a Protostellar Disk

1. Initial Disk Il. Gap Formation

V. Resonant Configuration

V1. Disk Evaporation
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Se formaron las estrellas

¢ SON TODAS IGUALES?

eLas Grandes > 8 soles masicas

*y las chicas > 8 soles no masicas

18
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Principal reaccion

+D + D —> He?

Durante la mayor parte de la vida de una
estrella se consume el deuterio y se forma
Helio. En esta etapa la estrella esta en un
equilibrio entre la contraccion gravitatoria y la
expansion por temperatura

Contraccion gravitatoria

l
I

Expansion por efecto del aumento de la temperatura
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Cuando se comienza a acabar el

Hidrogeno....
Otras reacciones comienzan a ser mas

posibles, la principal es la captura de helio
4.

He4 + He* Be8 + v

He* + Be® 512+

Reacciones exotérmicas

Cr52 + He* mmm)p Fe56

Reageionlentoteninica

20



. Massive star near the end
of its lifetime has an
* "onion-like’ structure
%, just prior to exploding
as a supemova

Red Giant Star

T
lear bu

- boundaries between zones

19/08/2015

21



19/08/2015

La estrella se enfriara poco a poco
y morira de diferente forma
dependiendo su masa

No
Masicas

1 |

Masicas

Supernovas Se apagaran

NoO
Masicas

!

Del Helio al
Fe>°

Masicas

22



19/08/2015

No masicas (como nuestro sol)

Life Cycle
of the Sun b Red Giant

Gradual Warming

Birth 1 d 3 4 5 [} 7 8 9

In Billions of Years (approx.)

Size awn to scale

De Hidrégeno a Helio De Litio a 55Fe
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- : ; ; y . [ ]
DSS2 » May 1989, : V838 Mon = March 2002
Anglo-Australign Observatory US Naval Observatory

Octaber 28, 2002 . December 17, 2002
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Que hizo cobe

« Espectro de rayos gama
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Captura rapida de neutrones

*Fe% + 40n mmmp M0 + v

*Fe% + 46n mmmp Mo% + vy

Formation of Cobalt from Neutron Capture

:' = stable isotope D =unstable isotope

e | N—[>"F,

S7pg | +N—| 58,

58Fe +N—[59 Fe

SS
M_process
+N—| 60

Fe =
Fe

+N—| 61

Fe
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No masica

« Cuando esta cerca de morir produce
elementos mas pesados que el helio su
temperatura aumenta y la estrella se
expande

Gigante roja
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NEW STARS

EJECTA

Diffuse
Clouds

Grains

. ' Massi
fsxl\?\e"ed e : ggsr':e Warm cores
NaCL CH,OH, CH,OCH,
Sls ‘ i\;;-l;l‘!»

Circumstellar Supernova 1

Envelope Explosion

Orf;anic
Molecules

»Cold cores
C;H,, HGN
Long Carbon Chains

Low mass
stars like Sun
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Possible models of the expanding universe

Accelerating universe

r Decelerating universe - Coasting universe

By determining the rate of expansion of the universe we live in,
astronomers are able to better estimate the age of the cosmos. if
the universe is decelerating, it 1s likely to be young. But if it is
coasting or accelerating - expanding faster as a repulsive force
pushes galaxies apart = it is probably older.

19/08/2015
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¢, Como acabara el Universo?

o spur ot from the Sun gathers into
lobs from which plarets fonmed.
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Evolution of Two Neighboting Planets
in a Protostellar Disk

1. Initial Disk Il. Gap Formation

V. Resonant Configuration

V1. Disk Evaporation
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Lighter matter
and ’

34



19/08/2015

step 4

35



19/08/2015

36



Crust Lithosphere

0

100 to 300 km
Asthenosphere
350 to 500 km

Mesosphere

Lithosphere
(Rigid)

Asthenosphere

t
Laua (Plastic)

(Silicates)

M Mesosphere
antle i

29 Solid
(Silicates) i ¢ )

Outer Core
Core T
(Iron) (Liquid)
5150 km

6370 km
<— Layers based on chemical properties —>|<— Layers based on physical properties—

TG e 0
- \ D P84 =~
A Pl
e ". s > ° L
EURASIAN PLATE ‘Zﬁ&’ - A x
¢ 4 . - g_edykjane __OEURASIAN
% X q : g ¢ §

PLATE

J Mid e
& Auantic ANATOLIAN PLATE
] oo 2 "~ Ocean » o o
. Ridge A %
‘CHINA Ug Tt L AN
SUBPLATE, fat CARIBBEAN y
D PLATE ARABIA W
PLATI \
D PACIFIC AFRICAN ]
Mid- FLATE PLATE
Indian ¥ Carlsberg
SOUTH s
I?“Z"g‘:“ AMERICAN Y Ridge 4
A
INDIAN-, TRALIAN PLAT] N SOMALIAN
INDIAN-AUSTRALIAN PLATE AN |
5 .y, 5 i y
%
% v g )
Southeast Indian =~ %y 5
Ocean Ridge ‘ 3 Southwest Indian
9 . Transform y | OtsArRita
fault i
=N
% M ANTARCTIC PLATE M
Convergent Plate motion Divergent («~ ) and Plate motion
plate boundaries e at convergent W transform fault (=-) \/\ at divergent
W plate boundaries boundaries plate boundaries

19/08/2015

37



" GONVERGENT TRANSFORM DIVERGENT CONVERGENT GONTINENTAL RIFT ZONE
PLATE BOUNDARY  PLATE BOUNDARY  PLATE BOUNDARY PLATE BOUNDARY (YOUNG PLATE BOUNDARY)
TREKEH \ TREKCH
ISLANE ARC SHIELD CCEANIC SPREADIND
STRATO YOLGAND RIDGE
VOLCAND -1- T 1 : ~
; < -
b == OCEANIC CRUST CORTINENTAL CAUST \*&a
LITHOSPHERE .
- -~ —
ASTHENOSPHERE SUBDUCTING
PLATE
HOT SPOT

19/08/2015

38



19/08/2015

— 3657

— 1828

— -1828

§— -3657

— -548.6

[— -7315

— -9143
MantleVis

by Andy Heath

39



Fissure

Dike: A vertical channel
of magma

Lava flow from side vent

Laccolith: A mass of
magma that pushes fock
iayers upward

Sil: A shaet of magma that
forms betwoen layers of rock

Ash cloud

Lava erupts through crator

19/08/2015

During an eruption, lava rushes to the surface.
Some srupts through vents and fissures, but
SOM May remain Underground, whate il pushes
ino rock layers, These bodies of magma have
different names, depending on their shape.

Pyroclastic Fiow: Torrant of hot lava, ash and gas

Lava rises through central vent

Extinct magma chamber

Magma rises from pool of melten rock
callod a magma chambar
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2/jun/96 Popocatépeti (foto:Marcos Galicia) p0612961.jp:

UNIVERSIDAD DE COLIMA
OBSERVATORIO VULCANOLOGICO
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Abundancia en corteza

Approximate
% by weight

Element
Oxygen 46.6
Silicon 27.7

Aluminum 8.1

Iron 5.0
Calcium 3.6

Sodium 2.8

Potassium 2.6

Magnesiu
m

2.1

All others 1.5

Magnesium
Potassium
Sodium
Calciuni
Iron

Other element

Aluminum

Elements in the Earth
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Chemistry of Continental Crust by Weight

Aluminum Hydrogen
g% 0.14%
Oxygen Titanium 1400 ppm
A7 % 0.44 %5 or
Ca 3.6% 0.12 24
5 1200 ppm
a
2.8 |M92
Silicon
27T %
A
All other elements ) About 0.1 % [1000 ppm]

about 1 25 or 10,000 Zn, Cu, Ni, Ph, Mo, Th,

Estimated Abundance of Elements (in relative atomic %)

Earth Earth's crust Earth's Atmosphere
Oxygen 50 Oxygen 47 Nitrogen 78

Iron 17 Silicon 28 Oxygen 21
Silicon 14 Aluminium 8.1 Argon 0.93
Magnesium 14 Iron 5.0 Carbon 0.03
Sulphur Calcium 3.6 Neon 0.0018
Nickel Sodium 2.8 Helium 0.00052

Aluminium Potassium 2.6

Universe Sun Humans
Hydrogen Hydrogen Hydrogen
Helium Helium Oxygen

Oxygen Oxygen Carbon

Carbon Carbon Nitrogen
Nitrogen Neon Calcium
Neon Nitrogen Phosphorus
Others Magnesium Sulphur
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Fig. 5.2. Element affiliations in min-
erals of the Earth's crust. Each
symbol marks a pair of elements that
are frequently found together. The
different symbols show: @, elements
found directly bonded together; O,
indirect associations, for example
between lithophilic metals and silicon;
+, elements that are often exchange-
able at the same lattice site. Smaller
symbols indicate less common
associations.
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INDICE FiSICO DE LA PRODUCCION MINERA
POR RAMA DE ACTIVIDAD ECONOMICA
Base 1993=100.

Rama 1995 1997 (1)
Extraccion y beneficio de carbén y granito 114,1 125,1

Extraccion de petréleo crudo y gas natural 98,8 112,1

Extraccion y beneficio de mineral de hierro 102,6 111,3

Extraccion y beneficio de minerales metalicos no ferrosos 114,8 122,5

PRODUCCION MINERO-METALURGICA
En toneladas.

Mineral 1993 1994 1995 1996 1997 (2)
Metales no ferrosos (2)
Plomo 179.675 163.381 179.741 167.115 121.248
Cobre 301.097 302.697 339.347 327.976 223.774
Zinc 334.232 357.143 354.673 348.329 246.889
Antimonio 1.494 1.757 1.783 984 683
Arsénico 4.447 4.439 3.620 2.943 2.039
Bismuto 911 1.048 994 1.071 1.268
Estafio 1 3 1 2 1
Cadmio 1.436 1.852 1.756 1.814 1.221
Tungsteno 0 0 286 189 124
Molibdeno 2.577 2.614 3.881 4.202 3.239
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Minerales no metalicos (3)
Azufre (4) 906.000 877.000 882.414 921.349 608.312
Grafito 40.000 30.000 34.388 40.412 32.726
Barita 123.000 86.000 248.369 470.028 165.372
Dolomita 460.000 601.000 931.770 929.933 617.981
Fluorita 282.000 323.000 522.657 523.970 313.033

Silice (5) 1.310.000 1.360.000 1.292.265 1.424.824 1.040.405
Yeso 2.837.000 3.428.000 3.447.840 3.758.923 2.848.155
Fosforita 228.000 537.000 622.359 682.079 478.254
Wallastonita 1.010 284 0 2.524 1.838
Celestita 69.754 111.485 138.340 141.140 86.670
Feldespato 122.752  134.440 121.780 139.970 102.593
Caolin 12.356 8.927 6.824 14.215 6.536

VOLUMEN DE PRODUCCION
DE METALES PRECIOSOS
En kilogramos.

Oro (2) Plata (2
2.366.390
2.325.423
2.315.552

2.536.465

(1)
Contenido
metalico.
(2) Enero-
agosto.
Fuente:
INEGI y
Direccion
General de
Minas.

1997 (2) 17.146 1.735.487
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PRODUCCION DE OTROS MINERALES METALICOS
En toneladas.

Mineral 1993 1994 1995 1996 1997
Zinc (2) 334.232 357.143 354.673 348.329 246.889
Cobre (2) 301.097 302.697 339.347 327.976 223.774
Plomo (2) 179.675 163.681 179.741 167.115 121.248
Azufre (3) 906.000 877.000 882.414 921.349 608.312
(1) Enero-
agosto.
(2) Contenido
metalico.
(3) Volumen del
mineral. Incluye
la extraccion
mineray el
Fluorita (4) 282.000 323.000 522.657 523.970 313.033 obtenidoenla
refinacion del

petréleo crudo.
(4) Volumen del
mineral.
Fuente:
Direccion
General de
Minas.

PRODUCCION DE OTROS MINERALES
En miles de toneladas.

Pais 1970 1980 1990 1993 1994 1995
Carbon (1) 2.959,2 7.010,0 9.966,8 10.215,4 11.432,2 11.800,3

Cobre 61,0 1754 2913 301,0 305,5 319,0
Zinc (2) 266,4 238,1 306,7 359,7 362,8 395,9

a7



