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Muc tieéu bai hoc

= Hinh dung lich str vii tru qua dong thot gian

m Hiéu cac qua trinh quan trong can thi€t cho sy hmh
thanh su sOng;

= Hiéu vé su thich nghi ctia cudc song VOl d1eu kién da
dang |




Hoat dong 1: Dong thoi gian

Vil try bat dau bang vu no 16n cach day 13,8 ty nam
(13.8 10° years ago).

Quy udc:
1 m = 10° nam
1 mm = 106 nam

Dong thot gian 13.8 m




Hoat dong 1: Dong thoi gian

t = 0 gidy (13,8 10° nam trudc bat dau cua Vi
tru, Vu né 16n.)

104 giay Két thiic ky nguyén Planck (N.B. Thuyét
twong d6i Einstein)

103 glé.y Lam phat (Vi tru mé rong theo cip s6 nhan)

10 g1ay NO1 sup nguye€n thuy (Cac hat co ban khac
nhau) | AP

3 phut Tong hop hat nhan nguyén thuy ctia "H

3 i %)
B K F e

(14

Khoang thoi gian nay khong thé dugce biéu dién trén dong
thoi gian 1a 1 mm = 10° nam)



Hoat dong 1: Dong thai gian
" 13.8 10° Nam -Big Bang

13.7 109 Nam Nguyén tir nguyén thuy dau tién

r)lOOmm
13.6 10° Nam Phan ttr nudc dau tié
Nam Nhirng sao dau tién |

470mm
. 13.13 109 Nam Thién ha dau tién

13.0 10° Nam Ngan ha nguyén thuy

_L Hién ta1




Hoat dong 1: Dong thoi gian

13.0 10° Ngan ha nguyén thuy

Trong 8,4 ty nam dau tién (8,4 mét), mot loat cac hién tugng
dong thoi da dién ra.

Nhirng ngd1 sao d4u tién tién hoa, tao ra cic vu no khac nhau
cac loai nguyén tir khac nhau va su da dang cua cac nguyén t
bang tuan hoan xuat hién.Cac vat thé khac nhau phat sinh d6
thot:

Sao khéng 16 xanh va sao siéu khéng 16: tén tai 10-100 triéu nam (10-100m

Uranium, v.v.
Céac ngdi sao mau vang nhu Mt troi: 10 ty ndm qua (10.000 mm). Chung ké
nhu céc tinh van hanh tinh, day ra cac nguyén tir ning trung binh, chang ha
Carbon, Oxy, Nito, v.v.

Sao lun d6: Ton tai 1au hon tudi cua Vi tru.

Tuoi Mit troi 4.6x10° nam




Hoat dong 1: Dong thai gian
4.60 10° nam, Mat tro1 hinh thanh
alcohols dau tién
457 10° nam hinh thanh hé Mat tro1

) 4mm
4566 10° nim hanh tinh khong 10
3 6mm
456 10° nim céc hanh tinh d4 va Traidat
jZOmm
+ 454 10° nam tir tinh cua Trai dat

T 448 10° nam Mat trang

Hién ta1
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Hoat dong 1: Dong thai gian
4.48 10° nam hinh thanh Mt trang

4.45 10° nam Bau khi quyén Trai dat nguyén
thuy

350mm

I 4.10 10° nim Ban phé ning né mud

Hién tai
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Hoat dong 1: Dong thai gian

4.1 10° nim Ban ph4 ning né mudn
4.0 10° ndm DNA va té bao nhan so

3.7 10° ndm Sinh vAt bién nguyén thﬁy) 300mm
dau tién

1700mm

2.0 109 nam tho khi O2

Hién ta1




Activity 1: Timeline
2.0 10° nam, xuat hién khi O2

400mm

1.6 109 nam hanh tinh xanh dau tién

_]_ Hién tai




Hoat dong 1: Dong thai gian
1.6 109 years Hanh tinh xanh dau tié

900mm

| 0.7 10° years m6 va co quan dau tié

Hién ta1




Hoat dong 1: Dong thai gian
0.70 109 nidm md va cac to chirc séniéu t1€n
0.55 10° Sinh vat bién véi
vO sO hoac xuong ) 30mm
0.52 10° Bo ba thuy

0.47 10° Sy song dau tién h1nh thanh

040 10°Phanlopcacda =
v 0.397 10° Dong Vat cO Xuong song trén Trai dat

Now




Hoat dong 1: Dong thai gian
0.25 109 years Oc anh vii

0.245 10° years 1st Khung long

45mm
0.20 109 years 1st Bong vat co vU

50mm

I 0.15 109 years 1st Khung long co 16ng
Bay gio




Hoat dong 1: Dong thai gian
0.1500 10° years 1st Khung long co long

147.5mm

0.0025 10° years = 2 500 000 years

Hinh nguot | |
2.2mm

0.0003 10°years = 300 000 year

| Homo Sapiens
Now




Hoat dong 1:
Dong thoi gian




Thién ha “an thit”

Thién ha 13 cac nhom sao lién két nhau boi
luc hap dan, quay quanh nhau.

Cac nhom thién ha tao thanh cac so1 cua v
try. C4c cum thién ha hinh thanh tai cac diém
néi clia cac soi Vil tru.

Trong cac cum nay, cac thién ha tré canh tranh
dé c6 dugce khi tu do va céc thién ha gia hon

la ngudi chién thing. |
Chuyén dong nhu mua ba 16 ctia cac thién ha,
chting nhay mua, va cham va “an thit”” dong
loai cua nhitng thién ha 16n hon nhing thién
ha nho thuc day su hinh thanh sao.

(Credit ESO)



Hoat dong 2: MO0 hinh s¢i

Cau trac soi cia Vi tru cé thé duogc coi 1a mot bon tim bong
bong noi vat chat tich tu trén dinh ctia cac bong bong va dic
bi€t 1a ta1 cac giao diém cua chung.

Chi can sir dung nuéc xa phong va ong hut

M6 hinh hda cau tric soi cua va tru
(Credit: Hlustris Project)

= : Ts/ ,“',,‘::':V;’/ 7 4
M® hinh hoa cau tric soi véi mot

dung dich tay rira



Phan loai thién ha

Co xo0an Oc, co thanh, elip, khong deu...

Chung thuong dugc phan loai theo hinh thai cua
chung theo trinh tu no1 tieng cua Hubble.

-
. Sc
. \ @ Bay gio nguoi ta biét
A ‘rang day khong phai la
Eee = Yo 2 mot chuo1 tién hoa.
g -t

(Crédito ESO/NASA) -



Hoat dong 3: M0 phong sw hinh thanh
thién ha xoan oc
Mot mo hinh c6 thé dugc thuc hién voi mét ly chita day nude va khuay
nudc bang but chi. Khi ban ngfmg khudy, ném vao mot mu5ng canh

bicarbonate, cat min hodic mu6i thong thuong. Khi lang Xuong, cac hat
duoc dé lai trong cac hinh dang trong tur nhu cac thién ha xoan oc.

Spiral galaxy seen from
above the plane.
(Credit ESA/Hubble)




Hoat dong 3: M0 phong sw hinh
thanh thién ha xoan oc

Hinh bén tra1 mo phong chd phinh to nhat cua
thién ha xoan oc

Spiral galaxy edge-on view
(Credit ESO/NASA)



Hoat dong 3: M0 phong sw hinh
thanh thién ha xoan oc

Mot khi thién ha Y,
dugc hinh thanh, néu | |
nudc tiép tuc b1 loai
bo, cé thé thu duoc
hinh dang tuong tu
nhu cac thién ha elip.
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Vung co thé o dwoc trong cac thien ha

= Vung c6 thé & dugce trong céc thién

= ha thuong nam ¢ ban kinh tir 23.000

dén 30.000 Ly. tir trung tAm thién ha
1] (Mt trdi 27 000 Ly.).

. = Bén ngoai vung nay, vé phia ria,
8 khong co cac nguyén tir nang hon H
_. e va He can thiét cho su song.
' = Bén ngoai khu vuc nay, gan trung
tam hon, c6 nhitng vu no tia gamma

Vi du, dé so sanh thoi gian va khong 10 véi nhitng sy kién rat manh

khoang cach trong mo hinh aong mé va dir doi khién sy song & d6
thoi gian ctia chuing ta, thién ha cia R g '
chingamét220x 10%nam (220 Knong kha thi.

mm) dé thuc hién mét cude cach

mang.

SOLAR CIRCLE




Plasma va Tiwr truwong

* Trong mo1 truong gitra
cac thién ha, trong moi

trerong li€n sao va trong 3

chinh cac ngod1 sao, vat

chat thuong ¢ trang thar ' '_ . \ ;

plasma. i ffff,_f";ﬁ;, B ;
* Plasma nay dugc tao A l;j - '

thanh tur cac electron, P

proton, cac hat nang \il Nebula with filaments

lurong cao va khi ion hoa. (Credit NASA)



Plasma va Tir truwong

Trén Trai dat co vat chat ,
& trang thai nay trong
sét, bén trong 6ng huynh
quang hoac den tiéu thu
thap, man hinh va man
hinh tivi, qua bong
plasma va ngon lra cua
mot ngon nén.




Plasma va Tir truwong

G10 mat tro1 cling la plasma. No la

mot dong cac hat tich dién duoc

gial phong tu vanh nhat hoa cua

Mat tro1. Dong chay cua cac hat -
nay thay doi va c6 thé tao ra céc . .
con bao dia tur, tao ra cuc quang -
(Anh sang phia Bic va phia Nam).

No ciing lam bién dang plasma &

duo1 1on cua sao chou. C/2002 E3
(Credit Rykis Babianskas and
Carlos Viscasillas)



Plasma va T truwong

Tu truong cua Trai dat hoat dong nhu mot 1a chan bao vé
cho su song trén hanh tinh. Cac hat gié mat troi di chuyén
véi toc d6 cao va voi nhiéu ning lugng co stc xuyén thau
16n va s& lam hong DNA cua céc té bao.

*-én.

Sun wind,
artist impression.
(Credit NASA)




Plasma va Tir truwong

T truong cua Trai dat
hoat ddng nhu mot chiéc
0, chuyén hudng cac hat
tich dién nguy hiém cho
Su séng, dén bé mat Trai
dat. Su twong tac cla
chiing véi bau khi quyén
tao ra cuc quang tuyet
dep voi nhiéu mau sac
khac nhau.

(Crédito Sakari EKko)



Plasma va twr truong

Mau sac ctia cuc quang phu thudc vao ning luong
cua cac phan tr trong khong kh1 ma chung twong tac.
Trong mdt khu vue: | |

Oxy ¢ muc nang luong
rat cao phat ra anh sang
xanh 14 cay / vang va tai
muc do thap mau do / tim.

N1to, néu n6 mat

¥ 16 24 e R i
electron 0” 16p }’lgOal c?ung, a‘ T
s€ tao ra anh sang hoi S BT

xanh, trong khi no tao ra
mau do / tim ¢ ria duoi
cla cuc quang.) (Credit Sakari Ekko)



Hoat dong 4: Tir trwong Trai dat

Chung ta c6 thé hinh dung tir truong trén mit dat
bang mot nam cham, dai dién cho Trai dat va mot la
ban, ma chung ta d1 qua cac duong luc cua truong.




Hoat dong 4: Tir truomng Trai dat

Trong mot qua cau nhua, chung to1 dat mot nam
cham boc trong mdt chiéc khan gidy. N6 dai dién cho
Trai dat.

Vi cac tam sat gan cac cuc, cac duong tur truong
trong khu vuc do, noi cuc quang xay ra, duoc hinh
dung rat ro.




Lam thé nao ma sw song phat sinh
trén Trai dat?

Céac gia thuyét dugc chap nhan nhiéu
nhat cho rang su song phat sinh trén
Trai dat tir vat chat vd co 4500 x 108
nam truadc.

Nhu:ng cac nha khoa hoc khac cho rang
nguon goc clia su song trén Trai dat bat
nguon tir ngoai Trai dat. Néu sy song
khong bt dau trén Trai dat, no co thé
d4 dén trén sao choi, tiéu hanh tinh
hoéc thién thach




Nguoi ta cho rang sinh vat dau tién thuong don gian
Phai co nhiing dang song don glan hon dd n két noi
gitta sinh vat dau tién va su song ngay nay. Co thé céc
vi sinh vat cuc doan di dén Trai dat trén cac tiéu hanh
tinh hoac thién thach tac dong Ién bé mat cua nd. Trén
thuc té, cac mau hitu co dugc tim thay trong mot so
thién thach. Khong dé dé tim thay thién thach, nhung
rat dé dé sin lung cac thién thach siéu nho.

NASA va ESA da tim
thay cac su song dac
biét trén Trai dat




Thien thach sieu nho

Trai dat di qua quy dao cta sao choi, noi né gip phai
dau vét cua bui. Bui nay roi trén bé mat Trai dat va tao
ra cac thién thach siéu nhé. Hang ngan trong s6 chung
roi xuong mdi ngay va chiing thuong boc chay (do ma
sat voi khi quyén) trude khi cham dat, tao thanh nhitng
ngo1 sao bang.

Chiing ta c6 thé thu thap nhitng vat roi xudng Trai dat.
Chiing & khap moi noi. Chiing ta dé tim thay thién
thach ¢ nhirng nGi co it hoat dong cua con nguo1 hoac
nhitrng n0’1 kho tlep can. Hinh dang va ranh tron cua
chting tiét 10 nguodn goc clia chung.



Thiéen thach siéu nho

Tﬁnen thach di1 qua ngoal

quyén va nhiét quyén ma Exosphere
khong gap nhiéu khé khan vi .

R . . goai quyén
cac 16p nay khong day dac Thermosphere

Nhiét quyén

1am. Nhung khi chiing dén

A A, an Mesosphere ™
tang trung luu, mat Ao cao hon EEEYINE
va khong khi s& gdy ra ma sat SE,rrﬂ,tﬂ,ﬁ phere [
nhiéu hon va tao ra nhiét. I)Z?BSS phere
Vat li¢u tan chay va sau do
dong dac lai dé cuoi cung no
xuat hién cac rinh va doi khi 1a
bong bong nho, tac dung hoa
ran nhanh chong.




Hoat dong 5: MO phong
cac vi thién thach hinh cau

D6 day mot ly cao

bang dau hudng ,
. : TANG TRUNG Giot chat

duong. Giot nudc QUYEN long

hoac cola dugc tha ra .
) . DGiot van long, tré thanh hinh

tr ong tiém. Nhimng .4, trong moi truong nhot.

B
qua cau nhé dugc TANG BINH LUU VA TANG l

hinh thanh va c6 thé POTLUU

. . . . Giothinh cau dong dic va tici: tu
dugc nhin thay tw tr ¢ phia dui.
ro1 xuong cOt dau. N o
LOP VO LUC BIA VA DAY
PAI DUGNG.




Hoat dong 5: MO phong
cac vi thién thach hinh cau
Thién thach siéu nho thuc su
Nhimng qua .
cau nho cia
"thién thach
vimo" mo

phong duoc
hinh thanh.

M&éi ngay chiing roi trén bé mt Trai
dat S tan vat liéu ngoai hanh tinh!



Hoat dong 6: Tim kiém Micrometeorites

Cac thién thach siéu nhé dwoc ling dong trén mai nha va
sian thwong hoiic thim chi lo limg trong khi quyén trong
mét thoi gian dai va sau d6 roi cung véi mwa hodc tuyét.
Phwong phap tot nhat dé thu hoi vat liéu nay 1a tim kiém
né trong mang xoi, noi thu thap vat liéu da dworc ling
dong trén mai nha, hoic trong mang xoi ciia dwong pho
hosic dwong cao toc. : -

Nhirng thién thach nay dén
truc tlep tu vat chat da tao
ra Hé¢ Mat troi. Do do,

chang 4500 triéu nim tuoi.




Hoat dong 6: Tim kiém Micrometeorites

Hau hét cac thién thach nay cé thanh phan da,
nhung mjt s6 khac dwoc lam bing sit va niken va
c6 thé dwoe tach ra khéi phan con lai biang nam
cham.

Véi mot ban chai, cat dwoc thu thap tir mang xoi
hoac muwong, va no dwoc dat trén mét manh giay.
Vuot qua mot nam cham dwdi glay dé xem hat nao
di chuyen :




Hoat dong 6: Tim kiém Micrometeorites

Néu ban khéong c6 san thweng hoic mwong noi ban c6
thé tim kiém cac thién thach siéu nhé, ban c6 thé chuan
bi mot cai bay dé thu thap chung. Pat gidy béng kinh vao
khay va dé ngoai troi trong mot tuan & noi hoi cao dé
dong vat khong dén gan. Qua trinh thu thap cac vi thlen
thach ciing dwoc thwe hién bing nam cham.




Hoat dong 6: Tim kiém Micrometeorites

Mt kha ning khac la chuan bi mot cai biy cho méi hoc
sinh véi mdt coc gidy dwoc budc bang mot soi day va mot
nam cham nhé bén trong céc. Hoc sinh di chuyén quanh
khu vire sin trwong biang coc nam cham va khi thdo nam
cham ra, néu co hat sit sé roi xudng to giay trang. Chi cin
nhin qua camera ctia di¢n thoai di djng ciia ho dé tim cac
thién thach siéu nhé.




Hoat dong 6: Tim kiém Micrometeorites

| W
I E P
(4

Xac dinh vi thién
thach:

Kiém tra vat li¢u di di
chuyén bang nam cham,
ma khong can lay no ra
khéi gidy, bang dién thoai
di dong hoac may anh, sur
dung thu phong to6i da.
Cac vi1 thién thach duoc
xéac dinh bang cach co
hinh dang gan nhu hinh
cau va sang.




Phan loai

Mot sinh vat cuc doan

Extremophile

(extremophile) 1a mot sinh vat

(thuong 12 mot vi sinh vat) song trong diéu kién khac
nghi€t (dicu kién rat khac vo1 nhiing di€u ki€n ma hau

hét cac dang song trén

can trai qua).

Cho dén gan day, ngudi ta nghi rang su song khong thé

ton tai 6 no1 nhitng sin

n vat cuc doan phat trién. Vi du,

trong vung nudc co tinh axit cao va chira kim loai cua
song Rio Tinto ¢ Tay Ban Nha, hoac trong sa mac
Atacama cuc ky kho va nang co chira.

song & nhitng khu VUucC

nay.



Sinh vat cwe doan & Nam Cue

O Nam Cuc, mdt s6 nhém
cac nha khoa hoc da tim
thay sw song bén duéi bé
mat lop bang, vi du:

3 Vi khuan cuc doan song 6
dd cao 36 m vo1 nhiét do -
20°C trong nudc mudi
(khong b1 dong bang do
nong d6 mudi cao)

(d mot hé sinh thai hoan
toan khong c6 anh sang ¢
do sau 800 m




Extremophiles va sa mac Atacama

Sinh vat cuc doan song gan nhu khong co nude hoic co thé
chiu duoc su hat am bﬁng cach séng vi rat it nude. Giéng nhu
cac vi khuan trong dat cua sa mac Atacama.
C6 mot hién tuong rat
ngoan muc: sa mac d?ly
hoa. Pay la sa mac kho
can nhat trén the gidi.
Trong nhirng nam co
lwong mua nhiéu hon
binh thuong va frong lanh
xuat hién, mot sd luong

Photo August 2022 after several

lon va da dang years of dryness, the last years
were 2015 and 2017.




Extremophiles va Rio Tinto

Sinh vat cuc doan khac phat trién manh trong moi truong cé
tinh axit cao va néng do kim loai cao (Sét, Déng, Cadmium,
Asen, Kém va Chi). Cac phan tirng trong dong song nay duogc
xtc tac béi vi khuan ua axit, do do6 néu do axit glam, qu?m thé
vi khuan s& nhan 1én. Piéu nay tao ra qua trinh oxy hoa sunfua
nhiéu hon va nhiéu axit hon trong mét qua trinh phan héj. Cu
dén trong khu vuc biét khi ndo troi sé mua vi su thay d6i mau
sac ctiia dong song (vi khuan tao ra nhleu axit hOn de duy tri do
pH trong 1ii lut cua dong song)




Extremophiles & Tham thuwe vat - Rio Tinto

C6 nhiéu nhom cay bui
Erica

Andevalensis hay '‘thach
nam khai thac' phan bo
doc theo long song.

Nhurng cay nay co6 ré trong dat c6 tlnh aX1t cao |
véi it chat dinh duwong. Mot i cay tham chi
con moc trén bo song véi ré cia ching chim
mét phan trong nuéc chua va dat c6 nong dd
Pong va Chi cao.




Hoat dong 7: Trich xuat DNA

Cac nha sinh vat hoc vii tru cia NASA "R 1%,
va ESA nghién ctru trén mét dat (M9 =
Rio Tinto, Sa mac Atacama, v.v.) dé
hiéu sy song phat trién hogc thich nghi
nhu thé ndo va né bat nguon nhu the
Nao.

Budc dau tién cua nhiéu qua trinh
duogc thuc hién dé kham pha nhimg ke
cuc doan bao gom trich xuat DNA.




Hoat dong 7: Chiét xuat DNA

DNA trinh tu cho phép phat hién su ton tai cla su séng (higén
tai hodc qua khir) va diéu nay dugc st dung dé tim kiém su
song trong khong gian.

Phan tir DNA rat dai va duoc dong goi vdi cac protein (giong
nhu mot qua bong len) bén trong cac té bao.

Giai phap dé pha v té bao: Lay ntra ly nudc, ,

1 mudng ca phé mudi (natri clorua) dé loai bd cac protein va
do do glal phong DNA.

3 mudng ca phé Sodium Bicarbonate, dé git do pH cua
dung dich co ban va khong doi dé DNA khong bi thoai hoa.
Thém nudc rira chén cho dén khi dung dich ¢é cung mau, dé
pha v& mang cua cac té bao nhon

Tron ma khong tao bot dé ¢o cai nhin tot vé DNA.




Hoat dong 7: Chiét xuat DNA

Chuin bij nuéc ép té bao "ciia ca
chua™.

Léy 2 mudng canh bot ca chua,
nghién né bang nia cho dén khi né trd
nén nhuyen.

Thém dung dich séng tao (thé tich cua
dung dich gap doi thé tich cua ca chua
xay nhuyen)

Trdn can than dé pha v& cac té bao,
can than khong tao bot. Sau do cang
thang dé loai bd cac manh 16n.

Noi dung bén trong céc té bao 1a trong
nuoc €p.




Hoat dong 7: Chiét xuat DNA

Lam cho DNA c6 thé nhin thay duorc.

Khi ¢ nhiéu sgi DNA, ching ta théy no nhu mot dadm may
trang (muoi lam cho nd ¢6 mau trang, DNA khong thé nhin
thdy bang mat thuong). Chung toi tir tir thém rugu, nhoé giot 1én
thanh ly nudc trai cy, vi chung t6i muén 16p ruou van & trén
nudc trai cdy ma khong can tron. |
Trong 3 hoac 4 phut, mot dam may

DNA mau trang hinh thanh két tu
va tr¢ nén hiru hinh (tang 1én dinh).
Ruou duoc thém vao vi DNA
khong hoa tan trong ruou va do do
mot dam may DNA duogc hinh
thanh.




Két luan

* Hiéu duoc qua trinh lau dai cho su xuat hién
ctia cudc song.

» Biét cac diéu kién bao vé su song.

. Blet nhu’ng mol1 tru’O’ng khac nghiét ma cuoc
song c6 thé phat trién.

e Hiéu qua trinh trich xuat DNA dé xac minh su
hién dién cua su séng.




Cam on ban rat nhieu
st chu y cua ban!
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