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os
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s m
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ra
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pr

es
en

ta
ci

on
es

. Ap
lic

ac
io

ne
s d

e 
la

 te
or

ía
 de

 g
ru

po
s f

in
ito

s y
 

Q
U
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IC

A
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C

A 

gr
up
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 co

nt
in

uo
s e

n 
Q

uí
m

ic
a C

uá
nt

ic
a y

 E
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ec
tro

sc
op

ia
. O

tro
s m

ét
od

os
 

I te
ór

ic
os

. 

1,
5 

Ap
lic

ac
io

ne
s d

e 
la

 M
ec

án
ic

a M
ol

ec
ul

ar
 y 

M
ét

od
os

 Se
m

ie
m

pí
ric

os
: an

ál
is

is
 

co
nf

or
m

ac
io

na
l y 

di
ag

ra
m

as
 de

 re
ac

ci
ón

. D
in

ám
ic

a M
ol

ec
ul

ar
. 

1,
5 

C
on

ta
m

in
an

te
s in

or
gá

ni
co

s d
el

 m
ed

io
 am

bi
en

te
: o

rig
en

, tr
an

sf
or

m
ac

io
ne

s y
 

co
ns

ec
ue

nc
ia

s e
n 

la
 d

eg
ra

da
ci

ón
 de

l m
ed

io
 am

bi
en

te
. 

1,
5 

Q
uí

m
ic

a d
e 

Pr
ot

eí
na

s.
Bi

op
ol

im
er

os
 ve
ge

ta
le

s.
 Q

uí
m

ic
a d

e 
Ac

id
os

 N
uc

l~
ic

os
 

(s
ín

te
si

s y
 s

ec
ue

nc
ia

ci
ón

.).
 En

zi
m

as
 ar

tif
ic

ia
le

s.
 

1,
5 

I R
ea

ct
or

es
 id

ea
le

s y
 re

al
es

. O
pe

ra
ci

on
es

 co
nt

ro
la

da
s p

or
 la

 tr
an

sf
er

en
ci

a d
e 

m
at

er
ia

 y 
tra

ns
m

is
ió

n d
e 

ca
lo

r. 
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An
ál

is
is

 de
 la
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ria

nz
a.

 C
al

ib
ra

ci
ón

. M
Bt

od
os

 de
 re

gr
es

ió
n y

 d
e 

co
rr

el
ac

ió
n.

 

O
pt

im
iz

ac
ió

n d
e 

m
ét

od
os

 an
al

íti
co

s.
 M

ét
od

os
 de

 re
co

no
ci

m
ie

nt
o d

e 
m

od
el

os
. 

1,
5 

Ap
lic

ac
ió

n d
e 

té
cn

ic
as

 an
al

íti
ca

s a
l e

st
ud

io
 de

 la
 c

al
id

ad
 y 

de
l n

iv
el

 d
e 

co
n-

 

ta
m

in
ac

ió
n d

e 
la

s a
gu

as
, d

el
 a

ire
, d

el
 s

ue
lo

 y 
de

 la
 m

at
er

ia
 ve

ge
ta

l y
 a

ni
m

al
. 

M
ue

st
re

o.
 In

te
rp

re
ta

ci
ón

 y 
ev

al
ua

ci
ón

 de
 lo

s 
re

su
lta

do
s.
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tu
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o d
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s e
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U
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R
G

A
N
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IN
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R
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U
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A
 

Q
U
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A
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IT
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A 

Q
U

IM
IC

A
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E
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M

E
D
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M
B
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N
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Q
U

IM
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A
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O
R

G
A

N
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A
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1,
5 

In
tro

du
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ió
n a

 la
 b

io
te

cn
ol

og
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. T
éc

ni
ca

s d
e 

Bi
ol

og
ía

 M
ol

ec
ul

ar
 y 

D
N

A
 

B
IO

Q
U

IM
IC

A
 Y
 B

IO
LO

G
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O

LE
C

U
LA

R
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m
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na
nt
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1,
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M
ét

od
os

 ex
pe

rim
en

ta
le

s a
va

nz
ad

os
 en

 Ci
né

tic
a Q

uí
m

ic
a.

 M
ét

od
os

 te
ór

ic
os

 
Q

U
IM
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A

 FI
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C
A 
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 el
 e

st
ud
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 re

ac
cl

bn
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a m
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R
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P
TA
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V

A
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C
R

E
D

IT
O
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D
E

N
O

M
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A
C
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To
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le
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D
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E
Ñ

O
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S D
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 C
O

M
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U
E

S
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S
 O
R

G
A

N
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S.
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1,
5 

Es
tu

di
o d

e 
lo

s a
sp

ec
to

s s
in

tk
tic

os
 de

 lo
s 

pr
in

ci
pa

le
s p

ro
du

ct
os

 ut
ili

za
do

s 

en
 la

s 
in

du
st

ria
s f

ar
m

ac
eú

tic
a,
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ro

qu
ím

ic
a y

 a
lim

en
ta

ria
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1,
5 

Es
tu

di
o d

e 
la

 in
te

rfa
se
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tri
fic

ad
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 Pr
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es
os

 de
 e

le
ct

ro
do

. A
pl

ic
ac

io
ne

s 
te

cn
ol

óg
ic
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 de
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 E

le
ct

ro
qu

im
ic

a.
 

LA
B
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R

A
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V
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N
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D
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 D

E
 Q

U
IM
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R
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N
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Pr
in

ci
pi

os
 de

 o
pe

ra
ci

ón
 de
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s 

in
st

ru
m

en
to
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 O
pt

im
iz

ac
ió

n d
e 
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s c

on
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ci
on
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ex
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rim
en

ta
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s.
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te
rp

re
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ci
ón
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 d
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m
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a 
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ál
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al
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o 

y 
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an
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U
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 d
e 

la
 in

st
ru

m
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ta
ci
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 en
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l a
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m
ie
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 pu
rif

ic
ac

ió
n y

 d
et

er
m

in
ac

ió
n 

es
tru

ct
ur

al
 de

 c
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pu
es

to
s o

rg
án
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 o

rig
en

 na
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ra
l y

 s
in

té
tic

o.
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B

O
R

A
TO

R
IO

 A
V

A
N
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D

O
 D

E
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U
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A

 O
R

G
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N
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IN
V

E
S
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G

A
C
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Pl
an

ifi
ca

ci
ón

 y 
de

sa
rr

ol
lo

 de
 u

na
 sí

nt
es

is
 or

gá
ni

ca
 po

r p
as

os
. D

es
cr

ip
ci

ón
 

ex
pe

rim
en

ta
l d

e 
re

su
lta

do
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M
E

TA
LU

R
G
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 Q
U

IM
IC

A
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5 

1,
5 

Fí
si

co
-q

uí
m

ic
a d

e 
lo

s 
pr

oc
es

os
 m

et
al

úr
gi

co
s.

 M
et

al
ur

gi
a e

xt
ra

ct
iv

a.
 Pi

ro
m

e.
 

ta
lu

rg
ia

 e 
H

id
ro

m
et

al
ur

gi
a.

 Af
in

o.
 

M
IN

E
R

A
LO

G
IA
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 A

P
LI

C
A

C
IO

N
E

S
 D
E

 L
A

S
 A

R
C

IL
LA

S
 

4,
5 

P
R

O
P
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D

A
D

E
S

 E
LE

C
TR

IC
A

S
. M

A
G

N
. Y

 O
P

TI
C

A
S

 D
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 M

A
TE

R
IA

 

Q
U

IM
IC

A
 D

E
 E

S
TA

D
O

 S
O

LI
D

O
 

4,
5 

3 3 3 0 0 3 3 3 3 3 3 3 

1,
5 

Es
tru

ct
ur

a d
e 

lo
s f

ilo
si

lic
at

os
. M

in
er

al
es

 de
 la

 a
rc

ill
a.

 C
om

po
rt

am
ie

nt
o d

e 
la

 

ar
ci

lla
 en

 lo
s s

ue
lo

s.
 Ap

lic
ac

io
ne

s.
 

1,
5 

C
on

du
cc

ió
n e

le
ct

ró
ni

ca
 e 

ió
ni

ca
 y 

es
tru

ct
ur

a q
uí

m
ic

a.
 M

at
er

ia
le

s f
er

ro
m

ag
né

- 

tic
os

. 

1,
5 

Es
tru

ct
ur

a d
e 

lo
s 

só
lid

os
. M

ét
od

os
 de

 s
ín

te
si

s.
 D

ef
ec

to
s y

 n
o-

es
te

qu
im

et
ría

. 

D
ifu

si
ón

 y 
re

ac
tiv

id
ad

 en
 e

st
ad

o s
ól

id
o.

 

Q
U

IM
IC

A
 FI

SI
C

A 
D

E
 M

A
TE

R
IA

LE
S

 P
O

LI
M

E
R

IC
O

S
 

4,
5 

1,
5 

C
in

ét
ic

a y
 m

ec
an

is
m

os
 de

 p
ol

im
er

iz
ac

ió
n.

 Té
cn

ic
as

 de
 c

ar
ac

te
riz

ac
ió

n y
 

pr
op

ie
da

de
s d

e 
po

lim
er

os
 en

 e
st

ad
o s

ól
id

o.
 A

pl
ic

ac
io

ne
s te

cn
ol

óg
ic

as
 de

 

lo
s 

po
lím

er
os
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Q
U

IM
IC

A
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D
U

S
TR
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L 
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R
A

D
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Q
U
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A
 

4,
5 

1,
5 

Ap
ro

ve
ch

am
ie

nt
o d

e 
m

at
er

ia
s p

rim
as

. P
ro

ce
di

m
ie

nt
os

 Q
uí

m
ic

os
 In

du
st
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le

s.
 

1,
5 

R
ad

io
ac

tiv
id

ad
. D

et
ec

ci
ón

 y 
m

ed
id

a d
e 

la
s 

ra
di

ac
io

ne
s.

 R
ad

io
pr

ot
ec

ci
ón

. 

Pr
od

uc
ci

ón
 y 

ap
lic

ac
io

ne
s d

e 
lo

s r
ad

io
is

ót
op

os
. 

(1
) S

e 
ex

pr
es

ar
á e

l t
ot

al
 d

e 
cr

éd
ito

s a
si

gn
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 pa

ra
 op

ta
tiv
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 e
n 

su
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 el
 to

ta
 

I l
os

 m
is

m
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r c

ic
lo

 0 
cu

rs
o.

 

Te
ór

i 
co

s 
Pr

ác
t. 

cl
ín
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Br
ev

e d
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cr
ip

ci
ón

 de
l c

on
te

ni
do

 

(2
) ‘

S
e m

en
ci

on
ar

á e
nt

re
 pa
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nt
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, tr
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 la
 d

en
om

in
ac

ió
n d

e 
la

 o
pt

at
iv

a,
 el

 c
ur

so
 o

 c
ic

lo
 q

ue
 co

rr
es

po
nd

a s
i e

l p
la

n 
de

 e
st

ud
io

s c
on

fig
ur

a l
a 

m
at

er
ia

 

co
m

o 
op

ta
tiv

a d
e 

cu
rs

o o
 c

ic
lo

. 
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) L
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m
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di
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r l
a 

U
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A
D

A
 

E
L .E

C
TR

O
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A
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N
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R
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R
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P
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s p
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- p
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m
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O
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P
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D
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