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Ok'chix dhuchlab

| kdwintal in ulal jita' jats ani ma ju'taj u ulel wawa’, jant'ini' jats ju'taj wawa' u k'wajil, ani in t'ajal abal ku
exlalix tam ki buk'uw i kawintal.

Jan i bichow axi in kwa'al yan i kawintalab, u yanel in jalbil, nixé" xin jalbil jats kom ts'ejkadh k'al yan i
xe'etslab axi in kwa'al in kwetém tsalapil ani in kdwintal. An kwenchalab axi in kwa'al pilchik i kawlomej axi
in kwa'al in kawintal lubach, tsapik ani yab u tidhebel kin eyendha’, u awil ka junkunchik —ejtilchik tam an
ts'itsin u ajat junkwenelchik— ani ne'ets kin puwedha' in tsapik abal tin kwetemtal ani abal patal in tsabalil.
An kwenchalabchik axi wa'ats ti Labtom i kwa'al i uchbil ki eyendha' ani junkudh ki met'a’ in pilchik tsalapil
i juntal axi in kawnalchik pilchik i kawintalab.

Abal ki ats'a’ ani ki exbay an mulkudh kawintalab, kwa'al ki eyendha' an wilk'ixtaldb k'al yan i k'aya'talab,
ani alwa' ts'ejkadh, jant'ini' tin yejenchal axé' xi t'ojlab, ani axé' kwa'al ka lej t'ajan ti kwentaj ti al an
alimtalab/exobintalab, axi bijidh Fisica, kwa'al kin dhipa' jan i wilk'idhtalab axi kin k'ak'na’ an puliktalab xin
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kwa'al an Tének kawintalab, aniyej axi wat'el tin tonidh an tsabal u met'nal pilk'ij al pilchik an kwenchalab,
ani kwa'al ki beletna’ ki uluw alwa" axi in ulal axé" xi exobintalab.

Antsana' ti ts'ejkan axé' xi eyendhanél axi a kwa'al xo' ta k'ubak, k'al an junkudh t'ojnal axi k'wajil ti
Labtom Tsabal tin kwentaj an Fisica, an Junkudh t'ojnal axi in kwentanal an kawintalab ti Labtom Tsabal, ani
an junkudh inikchik ani uxumchik axi in wilk'iyamalchik an dhuchlab axi xowé' a ejtowal ka ajiy.

Al akak i tsakam dhuchlab, i le" abal ki utuw an alimtalab xi in t'ajamal an Fisica, po ta kawintal ani in kawin-
tal pilchik i junkudh tének, abal ki ejtow ki buk'uw, ki eyendha’, ki tsapikmedha' i kawintal.

Axé' xi tsakam dhuchlab ts'ejkadh k'al in t'ojlabil yan i atiklabchik, i ayal abal ka kulbetna' ani ka dheya'

a wal ani kit kulbéj junkudh k'al i tsabalil Labtomib, patal i kawintal axi wa'ats ani an exobintalab xi tu
olchamal i mam abal ki buk'uw al pilchik i kwenchalab.
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Tin kwentaj an nik'adh dhuche’

An Tének kawintalab axi jayej exladh ti huasteco, in kwa'al 6x i pilchik kwene' axi exladh ti: Tének axi ti
otselk'ichaj, Tének axi ti ts'ejel, ani Tének axi ti kalelk'ichaj. Axé' xi kawintalab ajidh al jan i kwene' axi
bijiyab huastecano, ani antsan jayéj k'al pilchik i kawintalab in ts'ejkal jan in pulik yanél axi bijiyab Maya
(INAL, 2009). Wawa' u kwetém bijnal tu Tének, ani u k'wajil tin ok' an kwenchalab Veracruz ani tin akan
kalelk'ichaj an kwenchalab Tampots'ots'. Al i tsabalil u junkudh k'wajil k'al an dhakcham, an pame, an lab
(Gallardo Arias, 2004), aniyejchik an totonaca, an otomi ani an tepehua (Valles Esquivel, 2006).

AnTének u kaw abal kin exobchij in tsakamil an Tének kawintalab, po an pale' inikchik in tujchij kin dhucha’
in uwil ti Tének abal kin olna" in tsalapil, axé' ti tamub 1571. Taliy an nok'chik tam tin tujchi kin exobna' tin
kwentaj an Tének kawintalab, in olna’ jin i dhuche' axi ne'ets ku bijiy ti tsdb i junkudh kawlab, ani jats axi
an exobchix Kaufman (2003) in exobchij a Robles Reyes, antsan ti tujey ka dhuchan an kaw Teenek, k'al
tsab i junkudh kawlab, ani axé' in le' kin uluw abal in janidh nakat.

in olnalchik an t'ilab... 13 'Q



Po an exobchixchik Tének, in ts'ejka‘chik jayej jan i it dhuche’, axé' tujey kom in tsu'uwchik abal an
exobalchik tekedh u k'ibelchik abal kin ajiy ani kin dhucha' an tsab junkudh kawlab. Axé' xi it dhuche' ne'ets
ku bijiy kutsmadh, ts'ejkan k'al yan i exobintalab, ju'taj an exobchixchik in aliyalchik jant'ini* kin dhucha' in
kawintal, ani axé' xi dhuche' yab ka ats'an k'ibat tam jan ka dhuchmats ani ka ajumats. Antsana' ti tujey ka
dhuchan an kaw Tének, k'al jan i kutsmadh dhuche’ (7) eblim ti al an ok'ox dhudhe’ e, axé' in le' kin uluw
abal an nakat janidhtalab u dhuchab k'al jan i kutsmadh dhuche'.

Axé' xi kutsmadh dhuchlab jats axi exladh al an kwenchalab Tének, ani jats an nik'adh dhuche' axi eynal ti
atdj exobintalab. Axé' jats axi eyendhaj k'al an sep ani k'al an iNea abal ka ts'ejkaj an dhuchlab abal an Té-
nekchik kin exobna' tu ajum ani ti dhuchum. Aniyej an inaui in eyendhal abal kin dhucha' an junkudh tsalap
abal ka dhuchan an Tének kawintalab. An nik'adh dhuche' in kwa'al jan inik tsab i janidhtalab (b, ch, ch’,
dh, j, k, k', kw, k'w, I, m, n, p, r, s, t, t', ts, ts', w, x, y), bd" i kawlab axi jamat (a, e, i, 0, u) ani bé' i kawlab
axi nakat (&, &, 1, 6, 0), antsan in ulal a Esteban Martinez, Acosta Fernandez, ani Méndez Rosa, (2006).

Kwa'al ku uluw abal an dhuchadh Gw axi in ts'ejka’ an Junkudh t'ojnal axi in kwentanal an kawintalab
ti Labtom Tsabal (inau, 2009), ju'taj dhuchadh jant'ini* wawa' u bijnal, in dhuchamalchik k'al tsablom an
dhuche': axi in eyendhal tsab i junkudh kawlab ani axi kutsmadh. Jaxtam tana' in dhuchamalchik an kaw
Tének antsé': Teenek ani Tének.
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An dhuchlab axi i ajiy tin kwentaj an Tének
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Jant'ini' u
wa'tsinal a ot

Ti kwenchal (ti xe'éts) tam welat ani yab wa'ats
a its' u awil ki tsu'uw tekedh yan a ot. Axe'chik

a ot ejtilchik a k'ichaj, wa'ats axi lej pakdha'chik
ani wa'ats axi t'ijax, po patalchik u wa'tsinal k'al
i ik" ani k'al i pojodh. An ik' ani an pojodh in
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ts'ejkalchik jant'oj ejtil i k'oyej, axé' xi jant'onéy
u puwel tekedh, an tam tekedh pulikits, tekedh u
ni'nal in al, u tekedh k'ak'el ani tam u ts'atelchik.
Axé' u bijyab fusiones nucleares.

Axi ok'ox u junkunal jats an ik" axi bijyab ti
hidrégeno, axé' tekedh ik'ow ani tekedh wa'ats ti
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xe'tsintaldab. Antsan in tujchal ka wa'tsin ani
ka wa'tsin an atomos axi tekedh alchik, ani
antsan u wa'tsinal in tajax a ot.

Tam ka tsemetschik a ot, u petnalchik ani
an Gtomos axi wa'ats tin al u buk'el al an
xe'tsintalab, axe'chik xi pejach in tolmiyal
abal ka wa'tsin a it otchik.
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| tsabalil ani pilchik jant'oj axi wa'ats tana’,
ejtil wawa', ts'ejkan k'al pilchik i Gtomos axi
jiladh k'al pil a ot. Max yabak wa'atsak a ot
wawa' yabak u wa'tsinenek ani yabak ne'ets ki
konowiy ¢ jant'ini' tu wa'tsinal a ot?
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Radiacion
electromagneética

Wa'ats jayej i tajaxtalab axi i wal
yab in ejtowal kin tsu'uw. Ejtil, an
tsanchik in ejtowal kin tsu'uw in
k'ak'ém i iniktal, ani an ko'nél axi
bijiyab ti chabcham (aniyej bijiyab
tsi'im) in ejtowalchik kin tsu'uw in
muklabil an wits axi wawa' yab i
ejtowal ki tsu'uw.
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An pat'al'axit eynal abal ki k'ak'dha’ an

k'apnél (@xi'Bijiyab ti horno de microondas) in
eyendhal jun i k‘amal axi yab i tsu'tal, axé' in bij
microondas, axé' jayej u eyendhab k'al an tsakam
pat'al axi a eyendhal abal tit t'ilom k'al a yanél,
ani an pat'al axi in wat'bal an kaw in eyendhal i
tajaxtalab axi yab tejwa'. Al an pulik ataj ilalixtalab
u eynal pil i tajaxtalab axi yab u awil ki tsu'uw ejtil
an tajaxtalab axi in bij X (rayos X) axé' u eyendhab
abal ka kaldhaj in k'ot'bil i beklak.
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Patal an tajaxtalab, axi u awil ki tsu'uw ejtil in
wal an pits'al, aniyej axi yab i ejtowal ki tsu'uw
ejtil an tajaxtalab axi bijyab X (rayos X), aniyej
an tsakam tajaxtalab (microondas) in bijchik
radiacién electromagnética. Poj axe'chik lej
k'e'atk'ichik kom in kwa'al pilchik in tsapik.

Ejtil, an tajaxtalab axi bijiyab X in tsapik lej yan,
ani an tajaxtalab axi i ejtowal ki tsu'uw yab

lej yan in tsapik. Axé' in tsapik lej yan ani an
microondas lej we'.
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Ki uts'a’ an lejem
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¢Jant'ini' ne'ets ka ejtow ka utsa’ an ja' axi wa'ats ti lejem?
iKwa'al ka tixk'anchij an at'em! Wa'ats yan i alimtalab

(i exobintalab) ani i it eyendhanél axi k'al ti ki ejtow ki t'aja’.
Wa'ats i t'ojlab axi olnamej ani ats'at abal tekedh alwa’,

ejtil axi in pilmedhal an ja' ani an at'em ani in eyendhal an
tsapiktalab axi yab jayk'i' u talél, ejtil in tsapik an k'ak'al.

Max ki punuw an ja' al i pakdha' balixtalab ani ki punuw
nixé' xi pakdha' balixtalab al jan i tsakam atdj ju'taj ka awits
ka otsits in tsapik an k'ak'al (axé' xi ataj u lej eynal abal
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ka puwedhaj an ts'ojolchik axi k'apab ani an witschik), an tam
ne'ets ki ejtow ki t'aja’ an t'ojlab axi t'ajnal abal ka ulits an ab.
Tam u lej k'ak’el an k'ij, an ja' u bijk'onal, taliy nixé" xi bijol tam
kin taka' in paxk'il an ataj u wenk'onal junil ti ja'. Taliy, altaj, al an
atdj ju ulel an ab!, axé' xi ja' u awil ki eyendha’.




An alimtalab abal ka awits ka ts'ejkaj jan i alwa' t'ojlab abal

ka kaldhaj an ja', antsana' in ne'etsnanchal. Aniyej alwa' ka
elan jant'ini’ ka kitnaj an ja' ma ti lejem ani ka uldhaj ma
ju'taj tu yejenchab, po kwa'al jayej ka aliyat jant'ini' yab ka
kidhabmedhaj an bél. Axé' pel jan i alwa'talab abal ki tomolna’
an yajchiktalab ju'taj yab wa'ats an ja'.

SX T P

7N




Proxima Centauri B

*i&n
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Nanotecnologia [ X
H %
An nanotecnologia jats an exobintalab ani an
ts'ejkanél, axi in ts'ejkal an eyendhanél axi tekedh NH
t'ijax, axe'chik abal ki ejtow ki tsu'uw kwa'al ki \2
eyendha' an pat'al axi tu tolmiyal abal ki ejtow ki | JN\
NH 0
W
_\«>
W Y
Lo
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tsu'uw axi lej t'ijax. Axé' xi lejbaxtalab in

bij nanométrica, ani abal ki ejtow ki ejtiy
k'wa'al ki tsalpay jdn i dhanits, axi in nakél
jan i nanémetro, axé' k'wajat eblim al jan i
landx jan dhanits ne'ets kin tsu'uw an lanax
ejtil in puwél i tsabalil!

NH S0
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NH

NN
!

NH SN0

An eyendhanél axi eynal k'al an nanotecnologia
tekedh t'ijax, ani abal ka ts'ejkan u eynal tekedh ,
we' i moléculas ani i Gtomos. Axe'chik u awil '
ka eyendhaj k'al an ilalixtalab abal ka ts'ejkan i ‘
tsakam eyendhanél axi kin ejtow kin tomolna'

in pejach i t'u'dl axi kidhab, ejtil axi ya'ul k'al »
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NH

PN

NH S0

an kidhab yaw'lats kanser. Ejtil k'al axé" xi
células u junkuwab yan i tsakam pejach, axé' u
bijiyab moléculas, axi u eynal ejtil jan i tsakam
eyendhanél ani axe'chik in elal an t'u'lek axi
ya'ul tin iniktal an t'elchik. Antsana' u awil ka
tujwat ka ts'ejkaj i eyendhanél abal ka talan in
tsakam pejach i t'u'dl axi u ya'ul.
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An pulik petentalab "N .

Tekedh owatits elan abal an pakdha' xe'etstalab
(jolatalab) axi k'wajat ti tonidh k'wajat ti jilk'onal
tekedh ow ma ju'taj waw u k'wajat, ani max tekedh
owchik k'wajat, jayej tekedh adhik u owmél. Antsana’
k'al axé' xi exobintalab u awil ki uluw abal ti owatits
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toninil, xo' ka walka'. An tam ka walka' u
petnal. Antsana' wa'tsin i xe'éts. Aniyej an
jolatalab ani an k'ij in ko'oy in tujtal al nixe'
xi k'ichdj (k'ij). Axé' jats xu bijiyab La gran
explosion (An pulik petentalab), axé' jats

C' 38 An junkudh t'ojnal axi k'wajil ti Labtom Tsabal tin kwentaj an Fisica




jant'ini' u tsalpayab tin kwentaj i xe'éts axi i kwa'al ma
ti exobintal. Axé' xi pulik petentalab in t'aja’ ka wa'tsin
an tajaxtalab, an materia ani patal axi i tsu'tal wa'ats.

An exobintalab axi in tolmiyal axé' xi tsalpadhtalab
jats abal an k'ak'ém axi u lejbayab tin lupadh i
xe'tsintalabil, jayetsej axi wa'ats al an k'ay'lal. Jaxtam i
ejtowal ki tsalpay abal patal k'wajiy junkalel junkudh.
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Lejkixtalab

ot: pelchik i ik', axe'chik kwechochél ani in kwa'al in kwetém tajax.

tsabal: pelchik jant'oj kwechodh, wa'ats ts'ejkadh k'al i ik', ani wa'ats ts'ejkadh k'al i t'ujub. Wa'ats
axi toninilchik tin tonidh a ot ani yabchik in kwa'al in kwetém tajax.

An kaw axi matidh

atomo: jats k'al ti ts'ejkadh patal axi wa'ats, ejtil an ko'nelchik ani an ts'ojolchik, axi wa'ats ti al i
tsabalil, axi i ejtowal ki tsu'uw al i xe'éts ani al wawa'.

células: jats an jant'oney axi lej t'ijax, in kwa'al in ejatal. | t'u'dl, in t'u'dGl an ko'nelchik ani an
ts'ojolchik ts'ejkadh k'al yan i células.
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fusiones nucleares: pel tam tsab i Gtomos u junkunal ani in ts’ejkal jan pulik, al axé” xi ts’ejkanél
u ts’ejkanal i tajaxtalab. Antsana” tu tajk’anal a otchik.

molécula: tam tsab &x i dtomos k'wajatchik junkudh po yab in ts'ejkalchik jan i pulik Gtomo, i uluwal
abal axé' jats jan i molécula.

Proxima Centauri B: jats a ot axi k'wajat lej utat ti al an k'ak'al.

tecnologia: pel an junkudhtalab, axé' ts'ejkadh k'al i exlanél, i eyendhanél ani k'al jant'ini' u
ts'ejkanal jant'oj al jin i exobintalab.

Via Lactea: jats an pulik xe'etstalab ju'taj wawa' u k'wajl.

in olnalchik an t'ilab... 41 :Q



An it kaw axi ts'ejkadh

eyendhanél (dispositivos): pat'al axi tu tolmiyal ki ts'ejka’ jant'o;.

in k'ot'bil i beklak (radiografia): pel jan i k'otbilab axi kanchinal i beklak, axé' u awil ka ts'ejkan
tolmidh k'al an tajaxtalab axi bijiyab X.

Met'omtalab an k'aylal Austral (Observatorio Espacial Austral): pel jin i ataj xi k'wajat
ti kwenchalab Chile, ju'taj u junkunalchik an alimchik axi in exobnalchik a ot, an pakdha'
xe'etstalabchik ani an tsabalchik.

pakdha’ xe'etstalab (galaxias): antsan bijiyab an tamkudh otchik, ik’, tsabalchik ani pojodh.

pat'al axi tu tolmiyal abal ki ejtow ki tsu'uw axi lej t'ijax (microscopio): axé' xi pat'al tu
tolmiyal abal ki ejtow ki tsu'uw axi lej t'ijax axi yab in ejtowal kin tsu'uw i wal.
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tajaxtalab axi bijiyab X (rayos X): tajaxtalab axi yab i ejtowal ki tsu'uw po in kwa'al lej yan in
tsapik ani in ejtowal kin wat'enchij i t'u'dl ani ka ulits ma ti beklak.

tsapiktalab axi yab jayk'i' u talél (energia renovable): axé' xi tsapiktalab yab jayk'i' u talél,
wa'ats axi tekedh u owel abal ka taliy, ejtil in tsapik an k'ak'al.
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Lejkixtalab k'al i k'otbilab

4,401

Axi in kwa'al 6x (3) ani tsé' (4) tamub

Axi in kwa'al ba' (5) ani laju tsé' (14) tamub

34,481

Axi in kwa'al laju akak (15) ani

jan inik tsé' (24) tamub 32,139

Axi in kwa'al jan inik bo' (25) ani

PR, 27,268
jan inik laju tsé' (34) tamub

Axi in kwa'al jan inik laju bo" ani

tsab inik laju tsé' (54) tamub 41,764

Axi in kwa'al tsab inik laju bo'
(55) tamub abal ebal

33,712
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An atiklabchik axi kawchik Tének,

(axi k'alejchik ti k'wajil al pil i pejach i tsabal,
axi ajidhej te' ti Labtom Tsabal)

Nuevo Le6n
Tamaulipas
Estado de México
Jalisco

Ciudad de México
Sinaloa

Hidalgo
Querétaro

Puebla

Baja California
Coahuila de Zaragoza
Guanajuato
Zacatecas

Sonora

Durango
Chihuahua
Michoacan de Ocampo
Baja California Sur
Colima

Guerrero

Morelos

Nayarit

Oaxaca
Aguascalientes
Chiapas

Tlaxcala

Tabasco
Campeche
Quintana Roo

11,396
4,696
1,066
1,008

644
595
237
195
138
128
128
115
100
69
67
64
54
47
47
45
42
37
30
27
26
22
17
13
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Nuevo Leén In yanél an tének kawintalab: maya
Kwenél kawintalab: huasteco
An pil kwene' kawintalab: Tének

California Sur

Tamaulipas

San Luis Potosi

(Tampots'ots'’)
Aguascalientes

7,382,785
An atiklabchik axi in kawnal jan i kawintalab ejtil
axi wawa'

173,765
An atiklabchik axi in kawnal an Tének kawintalab

I Ju'taj tujey ti kawnab an
} Tének kawintalab X!

Tampots'ots' ani Veracruz

Jalisco

Guerrero
Estado de México

Morelos

Axé' kaldhach ti: ts'ejkadh k'al an naui, axé' ajidh ti al an “Encuesta Intercensal 2015, Microdatos, INeci”.
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An junkudh t'ojnal axi k'wajil ti Labtom Tsabdl tin kwentaj an Fisica, in olnalchik an t'ilab...
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