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Muc ticu

m Hinh dung lich st cua Vi tru voi mOt dong
thoi gian

m Hiéu cic qua trinh quan trong can thi€t dé di
dén su hinh thanh clia sy sdng.

m Hiéu dwogc su thich nghi clia culc sOng v&i cac
diéu kién rat da dang




Hoat dong 1: Dong thori gian

Sw khdi diu cla va tru, Vu no 161,
da cé vi tri khoang 13,8 ty nam trwdre,
D614 13.8 10” nim trwdce

1 mét = 10° Tubi =
1 mm = 1 triéu nim

Dong thoi gian cua
13.8 mét



Hoat dong 1: Dong thori gian

t=0 Giay ( 13.8 10” nhiéu nim trirérc bat ddu clia
Vi try, Vu no 16n)
10-* Giay két thic ky nguyén Planck
(cing khong phai T. Thuyét twong doi Einstein)

10-» Gléy INFLATION (Vi tru mé rong theo cip s& nhan)

10° Giay Primordial Soup (cac hat co ban khac nhau)

3 Phut TOng hop hat nhan nguyén thly ctia "H"

N6 khong thé dwge bidu dién trén dong thoi gian ké tir d6 1 mm = 10° Ty




Hoat dong 1: Dong thori gian
13,80 10” nim Big Bang

13,70 10° nam 1 y€u t0 nguyén thiy
13,60 10” ndm 1 sao 100mm
1 phan tr nwoc

470mm

13,13 10” nim Thién ha thi

‘ 13,00 10” nim Ngan ha nguyén thuy




Hoat dong 1: Dong thori gian

13.00 10° nam Ngan ha nguyén thuy

Trong 8,4 ty nim (8,4 mét), mot loat cic hién twong dong thdi
dién ra.

Cac ngdi sao dau tién ti€n hoa, tao ra cic vu n0 khac nhau day
cac loai nguyén tl khic nhau va sy da dang cla cdc nguyén td
cla bang tudn hoan xuat hién va cic loai vat thé khac nhau
phat sinh dong thoi. S4D0mm
.

* Sao khOng 16 xanh va sao siéu khong 10: 10-100 tri€u nim qua (10-
100mm). Ching phat n0 nhw siéu tan tinh, day ra cic nguyén tl ndng
nhw Sat, Chi, Vang, Uranium,...

* Cac ngdi sao mau vang nhw Mat troi: 10.000 triéu ndm qua (10.000 mm).
Chuing k€t thic nhw cic tinh van hanh tinh, ddy ra cic nguyén tt ndng
trung binh, chﬁng han nhw Carbon, Oxy, Nito, v.v.

e Sao lun d0: tOn tai lau hon tudi clia Va tru.

4.60 10° nam hinh thanh Mat tr¢i




Hoat dong 1: Dong thoi gian

4.600 10” nim hinh thanh mat troi
Alchols thir 1
4.570 10° ndm Sw ra doi cua Hé Mat troi

) 4mm
4.566 10° nim Hanh tinh khong 16

6mm
4.560 10° nim Trai dat va cac hanh tinhada
jZOmm
+ 4.540 10° nam T trirdng Trai dat

T4.48O 10” nim hinh thanh mat tring
LU Bay gy




Hoat dong 1: Dong thori gian




Hoat dong 1: Dong thori gian
4.48 10? nam hinh thanh mat tring

4.45 10 nim Bau khi quyén Trai dat nguyén thiy

45mm

I 4.10 10” nim Ban pha ndng né mudn

Bay gib’



Hoat dong 1: Dong thori gian

uiis

4.10 10° nim Ban pha ndng né mudn

4.00 10” nim DNA va t€ bao nhan so )
3.70 10” nim 1 Sinh vat bién nguyén thiy? 30mm

1700mm

2.00 10° nam Tho oxy O,
Bay gib’




Hoat dong 1: Dong thori gian

2.00 10° nim Hit thé 6xy

400mm

1.60 10” nim 1 Cay xanh

L Bay glO’




Hoat dong 1: Dong thori gian

1.60 10 nam 1 Cay xanh

900mm

0.70 10” ndm 1 M6 va co quan

Bay gib’



Hoat dong 1: Dong thori gian
0.700 10° ndm 1 M6 va co quan
) 150mm

0.550 10° ndm sinh vat bién voi
v0O hodc b0 xwong ) 30mm
0.520 10° nam Trilobites =

0.470 10° nim 1 Sy sOng nGi lén i matg;m’c

0.400 10° nam Am Mobn

' 0.397 10” ndm 1 ddne vat cé xirone sOne trén can
NG Ve g g :

10250 10° nim Nautilus N
Bay gidy )




Hoat dong 1: Dong thori gian
0.250 10° nim Nautilus

0.245 10° nim Khung long thir 1

450mm
0.200 10° nim 1 BOng vat c6 va

500mm

0.150 10° nim 1 Khung long c6 long
J—L Bay gi0r




Hoat dong 1: Dong thori gian

0.1500 10 nim 1 Khung long cé long

147,5mm

0.0025 10° nam = 2 500 000 naim
HUMANOID
2.2mm

0.0003 10° nam = 300 000 nim

| HOMO SAPIENS
Bay gior




Hoat dong 1:
Dong thoi gian

Yo,
R

{

L "

0.0025 gl oS
0.0003 Wy Maro aaeg




Thién ha an thit ngwori

Thién ha la cic nhém sao bi rang budc boi
Iwrc hp dan, quay vao nhau.

Cac nhom thién ha tao thanh cic soi cla
vu tru. Cac cum thién ha hinh thanh tai cac
diém noi clia cac s@i vii tru. Trong cac
cum nay, cic thién ha tré canh tranh dé c6
dwoc khi tir do va cac thién ha gia hon la
nglr0i chién thang. Ba Ié clia cac thién ha,
cac cuQc gap g0 cua ching, va cham cua

ching va si 4n thit dong loai clia nhitng
thién ha 10n so v&i nhitng thien ha nho
thuc day sw hinh thanh sao. (@0 250)



Hoat dong 2: M6 hinh s@'i

CAu tric soi clia Vi tru ¢6 thé dwoce coi la mot bon tam bong
bong noi vat chat tich tu trén dinh cla cdc bong béng va dac
biét 1a tai cac giao diém clia chiing. Chi can c6 nréc xa phong
va Ong hiit hodc 6ng hiit.

gt
s B ey i
.',v Fre : ol
B o e
v A B s : -~
:.Q*". o QM v,"&x’ - e,
T g o
’ . 3 £ . !
B 7 %
% s ,l; ""}
N :
¥ "v ’
L S

16 hinh héa cdu tric s0i clia vi tru (Credit: M6 hinh héa cAu tric soi bang dung dich
[lustris Project) tay rlra



Phan loai thién ha

Cé xoan Oc, c6 thanh, elip, khong déu...

Chung thwong dwoe phan loai theo hinh thai cua
ching, theo trinh tW noi ti€ng clia Hubble

o = Bay gi0 nglr0i ta biét
o o rang day khong phai la
mOt chuOi tién hoa

(Crédito ESO/NASA) e >



Hoat d0ng 3: M6 phOng s hinh
thanh thién ha xoan Oc

MOt md hinh c6 thé dwgce thirc hi€én véi mot ly chiva day nwdrc,
va khuldy nwéc bang but chi. Khi ban ngltng khudy, ném vao
mOt muéng canh bicarbonate, cit min hodc mu0i thong
thwong. Khi lé'ing xu0ng, cac hat dwoc deé 1ai trong cac hinh
dang twong tw nhw cac thien ha xodn Oc.

Thién ha xoan
- Oc nhin tlr may
.. bay. (Credit
- ESA/Hubble)




Hoat d0ng 3: M6 phOng sw hinh
thanh thién ha xoan Oc

Nhin vao mé hinh tlt bén canh, cho phinh trung
tam cUa cac thién ha dwgec m6 phong.

Géc nhin canh thién ha xodn ¢

(Credit ESO/NASA)



Hoat d0ng 3: M6 phOong sw hinh
thanh thién ha xoan Oc

Mot khi thién ha dwoc [
hinh thanh, néu nwdc
ti€p tuc bi loai bo, c6
thé thu dwworc moOt cai
o1 do twong t nhw
hinh cau.



Ving c6 thé & dwoc trong cac thién ha

SOLAR CIRCLE
|

SUN ORBIT N

Vi du, dé so sinh thi gian va
khoang cich trong mo hinh

dong thoi gian, thién ha cla

ching ta Mat 220 10°nim (220 m
mm) dé xoay mdt vong quay.

Vung c6 thé & dwoce trong cac thién ha
thuwdrng ndm trong ban kinh ttr 23.000
dén 30.000 Ly. tr trung tam thién ha
(Mt trdri & 27.000 Ly.).

Bén ngoai viing nay, vé phia ria 12 thi€u
cac nguyén ti* ndng hon H va He can
thi€t cho sw sOng.

Bén ngoai khu virc nay, gan trung tim
hon, c6 nhitng vu n0 tia gamma khong
16 v&i nhitng sw kién rat manh mé va
dit doi khién cudc sOng khong thé thuc
hién dworc.



Plasma va ti¥ trirO’'ng

* Trong moéi trrong gilra
cac thien ha, trong mot
triro'ng lién sao va trong
chinh cac ngoi sao, vat | |
chit thwong & trang thai - 3
plasma. | S \ .

* Plasma nay dworc tao ij i
thanh tWr cac electron, F
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prOtOﬁ, c4c hat ﬁaﬁg Tinh van Veil v&i cac soi
lwong cao va khi ion hoa. (Credit NASA)



Plasma va tir
trro'ng

Trén Trai dat cé vat chat &
trang thai nay nhw sét, bén
trong Ong huynh quang hodc
den tiéu thu thap, man hinh
va man hinh tivi, qua béng

plasma hodc ngon Itra cua
ngon nén




Plasma va ti¥ trirO’ng

Gi6 mat troi cing la plasma, mot

dong cac hat tich dién dwoc giai

phéng tir vanh nhat hoa cua Mat

tr0i. Dong chay cua cac hat nay thay F
doi va c6 thé tao ra cac con bao dia - ‘
tlt, tao ra ctc quang (anh sang O ..
phia bac va phia nam) va lam bién

dang plasma cla dudi sao ch0i luén

hwong vao Mat troi. C/2002 F3
(Credit Rykis Babianskas and
Carlos Viscasillas)



Plasma va tr triro'ng

T triedrng clia Trai ¢4t hoat ddng nhwr mdt 1a chan bao vé
cho sw sOng trén hanh tinh. Cac hat gi6 mat trdi di chuyén
v0i tOc dO cao va v&i nhiéu ning lwgng c6 strc xuyén thau
16'n va 6 thé 1am hong DNA cla t€ bao.

- Gi6 mat trof,  §
An twong nghé si
(Credit NASA)




Plasma va twr triro’ng

Tl trwong cla Trai dat
hoat ddng nhwr mdt chiéc
0, chuyén hwéng cic hat
tich dién rat nguy hiém
cho s sOng dén bé mat
Trai dat; S twong tac cla
chung v&i bau khi quyén
tao ra cc quang tuyét dep
v&i nhiéu mau sac khac
nhau.

(Crédito Sakati Ekko)



Plasma va ti¥ trirO’'ng

Mau sdc clia clrc quang phu thudc vao ning Iwgng clia cac
phan tir trong khong khi ma ching twong tac. Trong mOt
khu vire:

OXy & mirc ning lwong rat
cao la mau xanh 14 cay / vang
va & mitc thap, n6 c6 mau do
/ tim.

NitO, néu n6é mat electron &
1&p ngoai cung cua nod, tao ra
anh sang hoi xanh, trong khi
no tao ra mau do / tim & cac
canh dw@i cua cyc quang.

(Credit Sakari Ekko)



Hoat dong 4: T trirOng trai dat

Chting ta c6 thé hinh dung tir trird'ng trén mat dat
bang mOt nam cham, dai dién cho Trai dat va mot
la ban, nho d6 chiung ta di qua cic dwong strc cua
trrong.




Hoat d0ng 4: T trirO'ng trai dat

Trong mOt qua cau nhwra, ching t6i dat mOt nam cham dwoc
boc trong moOt chi€c khin gidy. N6 dai dién cho Trai dat.

Vi cac mat sat & gan cac cire, cac durdng stre tlt trong khu
virc d6, noi xay ra circ quang, dwore hinh dung rat ro.




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

~~ C4c gia thuyét dwoc chap nhdn nhiéu nhat cho
FEE . " rdng sw sOng phat sinh trén Trai dat tlr vat chit
TEMEE . 1500 106 nim trudc

Nhung cac nha khoa hoc khac cho rdng ngudn
o0c ngoai trai dat cla sw sOng. Néu st song
khong bat ddu trén Trai dit, né c6 thé da dén
trén sao choi, ti€u hanh tinh va thién thach.

Vi khudn c6 thé tOn tai trong d4, dwge bao vé
khoi cac diéu kién khac nghiét clia khong gian

bén ngoat




Khong ai cho rdng sinh vt ddu tién rat phirc tap. Phai
c6 nhitng dang s6ng don gidn hon da phuc vu nhw
mOt két nOi gilra sinh vat dau tién va s sOng ngay nay.
Cé6 thé cac vi sinh vat cwc doan da dén Trai dat trén
cac ti€u hanh tinh va thién thach tic ddng lén bé mat
clia né; Trén thure t€, cic mau hitu co dwoe tim thay
trong mOt sO thién thach. Khong dé d€ tim thay thién
thach, nhuwrng rat dé Sin micrometeorites.

g - Ching ta ciing sé& thdy mot
s0 khu virc trén Trai dat noi
Cwc doan dwgc tim thay va
dwoc nghién clru bori NASA
va ESA 8a




Thién thach siéu nho

Trai dat trén dwdng di quanh Mat troi, di qua qui dao cla
cac ngoi sao khac nhwr sao chdi v&i dau vét cla bui. Nhitng
vat thé nhd nay roi trén bé mat Trai dat va tao ra cic vi
thién thach nho. Hang ngan trong s ching roi xudng mOi
ngay va thwd'ng bOc chdy (do ma sat v&i khi quyén) trirdre
khi cham dat, tao thanh nhitng ngdi sao bing.

Nhitng ngwoi cham dat c6 thé dwore thu thdp, ching & bat
clt dau, dac biét 1a 0 nhitng noi cé it hoat dOng cua con
ngr0i va khoé ti€p can. Hinh dang tron va ranh clia n6 phan
boi ngudn gbc clia nod.



Thién thach siéu nho

Thién thach di qua ngoai quyén
va nhiét quyén ma khong gap
nhiéu khé khin vi nhitng 16p Exosphere
d6 khong day ddc lam. Nhung
khi ching dén tang trung lwru,
mat d0 cao hon va khong khi
s€ gay ra ma sat va tao ra nhiét.

Thermosphere

Mesosphere'™

Stratosphere™®
Troposphere

Vat li€u tan chay va sau do6
dong dac lai d€ cudi cung n6
xudt hién cac ranh va doi khi la

bong bong nho, tic dung hoa
ran nhanh chéng,



Hoat d0ng 5: M6 phong cac
vi thién thach an dwroc

D0 day mot ly cao

bang ddu hwdng

dll’O’ng. Nhﬁ’ng gi(_)t TANG TRUNG QUYEN  Giot chat

, o 10ng.

nwOc hoac cola

dwoc nho ra tlr Ong ‘

tiem. Nhirn ué Hinh cau trong moi trro'ng nho't
- 29 . TANG BINH LUU VA TANG DOI LUU

cau nho dwoc hinh  Giot hinh cau

thanh va cé thé Chung tich lity trong nén

dwgc nhin thay tlr

tlt roi xudng cOt .

dau.

LOP VO LUC DIA VA DAI DUONG




Hoat d0ng 5: M6 phong
thién thach vi m6 hinh cau

= = nhilrng qué

thien thach micromet thirc

cau nhd mo
phong
"micro-
meterorit”
dwoc hinh
thanh.

MOi ngay ching roii trén bé mat trai dat
5 tan vat chat ngoai trai dat



Hoat d0ng 6: Tim ki€m vi thién thach

Cac thién thach siéu nhé dwoc lang dong trén mai nha
va sin thwo'ng hodc thdm chi lo Itkng trong khi quyén
trong mOt thoi gian dai, va roi cing v&i mwa hoac tuyét.
Phwo'ng phap dwg'c khuyén nghi nhat dé thu hoi vat
liéu nay la tim ki€ém no6 trong mang x0i, nori thu thﬁp vat
liéu lang dong trén mai nha, hoac trong mang x0i clla
dworng phd hodc dwdng cao toc. .

Nhirng thién thach nay dén
trirc ti€p tir vat chat da tao
ra hé mat tro’i. Do d6, chung
khoang 4.500 tri€éu nim tuoi.




Hoat dong 6: Tim ki€ém vi thién thach

Hau hét cac thién thach nay cé thanh phan da, nhirng mot so
khic dwwrg'c lam bang sat va niken, va c6 thé dworc tach ra khoi
phén con 1ai bang nam cham.

V&i mOQt ban chai, cat dwgrc thu thap tir mang x0i
hodc mwong, va n6 dwgc dat trén mdt manh gidy.
MOt nam chim dwgrc truyén dwdi gidy, va chung toi
van con trén gidy chi v&i vat liéu di chuyén




Hoat d0ng 6: Tim ki€m vi thién thach

Né€u ban khong c6 sin thwo'ng hodc mwong noi ban ¢
thé tim ki€m ching, ban c6 thé chuan bi mot cai bﬁy de
thu thdp cac thién thach siéu nhd. Mot khay 13 du dé
ching ta dat gidy bong kinh va dé né ngoai tr¢i trong
mOt tudn & mot ne’i ho'i cao dé ddng vat khong dén gan.
Qua trinh thu thdp vi thién thach ciing bang nam chim




Hoat dong 6: Tim ki€m vi thién thach

Mot kha ning khic 1a chudn bi mdt cai bay cho moi
hoc sinh v&i mot cdc gidy dwo'c budc bang mot soi day
va mOt nam chim nh6 bén trong cOc. Hoc sinh di
chuyén quanh khu virc sin trird’ng bang cdc nam chim
va khi thio nam cham ra, n€u c6 hat sat sé roi xudng to
gidy trang. Chi cin nhin qua camera cla dién thoai di
dOong clia ho dé tim cac thién thach siéu nho.




Hoat dong 6: Tim ki€m vi thién thach

Xac dinh vi thién thach:

Vit liéu da di chuyén bang nam
cham, ma khong can 1ay n6 ra
khéi gidy, ching toi ki€m tra nd
bang dién thoai di ddng hodc may
anh di dOng, st dung thu phéng
t0i da.

Cac vi thién thach dwoc xac dinh
bang cach c6 hinh dang gdn nhw
hinh cau va sang.




Phan loai Extremophile
MOt extremophile 1a mQt sinh vat (thwong 1a mot vi sinh
vat) sfng trong di€u kién khac nghiét (nhitng ngwrdi rat
khac v&i nhitng ngrdi trdi qua béi hau hét cac dang song
trén can).

Cho dén gin day, ngr¥i ta nghi rang noi nhitng ké curc
doan phat trién thi s sOng khong thé ton tai. Vi du, trong
vung nr@c co6 tinh axit va kim loai cao cua Rio Tinto, hodc
trong sa mac Atacama cuirc ky kho va chtra kim loai nang
hodc & Nam Cuc véi nhiét do thap.

Nhwng né da dwore chitng minh rdng c6 nhitng sinh vat
sOng & nhitng khu virc nay.




Cuc doan 0 Nam Cuc

O’ Nam Cwc, m0t s0 nhom nha khoa hoc da tim thay sw
sOng bén dwdi bé mat clia nd, vi du:

A vi khuln cwc doan
sOng & d0 cao 36 m v@i
nhi€t d0 -20°C trong
nwrdc muli (khong bi
déng biang do nong do
mudi cao)

J mOt hé sinh thai hoan
toan khong co6 anh
sang 0’ d® sdu 800 m




Cwc doan va Nam Cuwc

Mot sO ngrdi circ doan sOng trong trirdng hgp khong c6 nuwde hodc
c6 thé chiu dwgce sw hut Am bang cach sOng vi rdt it. Gidng nhw cac
vi khudn trong dat clla sa mac Atacama.

C6 mOt hién twong rat s -
ngoan muc: sa mac dﬁy —— e e

e AT FPe TS

hoa. Day 14 sa mac khé cdn -
nhit thé gidi, trong nhitng
nim c6 lwgng mra nhiéu
hon binh thwong va sau
d6 mot frong lanh xudt
hién mOt sO lwong 16n va
da dang clia hoa (14 gidng)

kéo dai trong vai thang. 2015 va 2017



Cwc doan va Riotinto

Cac cwrc doan khac phat trién manh trong méi trirdng c6 tinh
axit cao va nbng d0 kim loai cao (Sat, DOng, Cadmium, Asen,
Kém, Chi). Cac phan wng trong dong song nay dwgre xuc tac
b&i vi khuan wa axit, do d6 n€u dd axit gidm, quan theé vi
khuan sé nhan 1én, tao ra qua trinh oxy hoa sunfua nhiéu hon
va nhi€u axit hon trong qué trinh phdn hoi. Ngwi dan trong
khu virc bi€t khi nao trdri s€ muwra vi si thay d6i mau sac cla
dong song (vi khudn tao ra nhiéu axit hon dé duy tri d0 pH
trong 10 lut cla dong song).




Cuc doan va tham thwc vat trong Riotinto

Co6 nhirng cay bui
tOng 10'n cua Erica
Andevalensis hoac
"thach nam khai
thac", phan b6 doc
theo long song.

Nhikng ciy nay c6 té trong d
chat dinh dwd'ng. Mot s0 cidy tham chi con moc trén
b0 s6ng v té clia chiing chim mot phin trong
nrd’c chua va dat c6 nong dd Pong va Chi cao.




Hoat ddng 7: Chiét xudat DNA

Cac nha sinh vat hoc vi tru cua
NASA va ESA nghién clru trén mat
dat (Mo Riotinto , Sa mac Atacama,
v.v.) sit sOng phat trién hodc thich
nghi nhw thé nao d€ hi€u né bat
ngudn nhw thé nao.

Budc dau tién cla nhiéu giao thikc
dwoc thiwe hién dé kham ph4 nhitng
ké cwc doan bao gdm qua4 trinh trich
xudt DNA va vi Iy do nay, hoat d0ng
nay dugc thwe hién




Hoat d0ng 7: Chi€t xuat DNA

DNA trinh tw cho phép phat hién sw t0n tai clla s sOng (hién tai hodc qua

khit) va diéu nay dwgc str dung d€ tim ki€ém sir sOng trong khong gian.

Phan tit DNA rat dai va dwogc dong ¢6i v&i cac protein (gidng
nhir mOt qua béng len) bén trong cic t€ bao.

Gidi phap dé pha vo t€ bao: 1/2 ly nwdre

1 mubng ca phé mubi, natri clorua, &€ loai bd cic protein va do

do6 giai phong DNA

3 muOng ca phé Sodium Bicarbonate, @€ gilt 3 pH ctia dung dich
co’ ban va khéng ddi va DNA van khéng bi phan huly

Thém nwdc rira chén cho dén khi dung dich cé ciing mau, dé pha
v0 mang clla cac té€ bao nhon '
trOn ma khong tao bot d€ c6 cai nhin tot vé DNA.




Hoat dong 7: Chiét xudt DNA

Chuan bi nwdc ép t€ bao
"clla ca chua"

2 muOng canh b0t ca chua, nghién n6

badng nia cho dén khi trd nén xay

nhuyén

Chung t6i thém gidi phap sing tao (khdi |

lwong clia dung dich ting gdp doi so

v(i ca chua xay nhuyén).

Chung t6i trOn can than dé pha v& cic t€ bao, can than khong
tao bot. Sau d6, ching t6i cing thang dé loai bo cac madnh 16n

NoOi dung bén trong cac t€ bao la trong nwdc ép



Hoat d0ng 7: Chi€t xuat DNA

Lam cho DNA hién thi

Khi c6 nhiéu soi DNA, ching ta thdy né nhit mOt dam may
trang (mudi lam cho né c6 mau trang, DNA khong thé nhin
thay bang mat thwdrng). Ching toi tl tlr thém rirgru, nho giot
1én thanh ly nwdre trai cay, vi ching t6i mubn 16p rwegru van &
trén nwdc trai cay ma khong tron ching.

Trong 3 hoac 4 phut, m0t dam
may DNA mau trang hinh thanh
két tu va c6 thé nhin thay (leo 1én
dinh). Rwgu duoc thém vao vi
DNA khong hoa tan trong rirQu
va do d6 mOt ddam may DNA
dwoc hinh thanh.




Két luan

 Hiéu dwoc qua trinh lau dai cho sw xuat hién
cla cufc sOng

* Biét cic diéu kién bao vé culc sOng,

* Biét nhitng moi trirdng khic nghiét ma cudc
sOng c6 thé phat trién.

* Hi€u qua trinh trich xudt DNA dé xdc minh su
hién dién cla sw sOng,




Cam on ban rat
nhi€u vi s quan
tim cua ban!




