. BACH KHOA TOAN THU

KIEN THUC KHOA HOC PHO THONG
DANH CHO HOC SINH

HAY TRA LOTEM
CAU HOI TAI SAO VE

VU TRU
Tham hiém




o BACH KHOA TOAN THU

KIEN THUC KHOA HOC PHO THONG
DANH CHOHOC SINH

HAY TRA LOIEM
CAU HOI TAI SAO VE

VU TRU







Céc ban hiéu gi vé vii tru? Céc ban cé biét nguyén nhén tai sao ban
ngay mét trdi soi sdng thé gidi, ma dén khi dém xuéng lai cé-v6 van
nhiing vi sao trang diém cho bau trdi dém khong? Con nia, vi try rong
bao nhiéu, 16n bao nhiéu, bao nhiéu tudi réi? Vat thé cé trong vi tru van
déng cé trat tu 1a de-qui luat nao? TU trudc day rat 1au con ngudi luén
kham phé khéng mét mdi d& béc “mang che mét than bi” clia v tru. Réi
theo su phét trién clia van minh nhan loai, nhiing diéu bi an trong va tru
ting budc dugc kham pha. Ngay nay, con ngudi |én mat trang thanh céng
va phéng rat nhiéu phi thuyén do thdm téi nhiéu hanh tinh trong v try dé
thu thap, phan tich moi tai liéu. V{ tru vdi chiing ta ma néi, da khéng phai
la uéc ma gi xa x6i nua.

Cuén séach nay sé dan dit moi ngudi vao cudc du lich khoa hoc vién
tudng v try ly thd, ctng vai chinh Ngén Cai va Ngén Ut trong sach kham
phd bi mat clia vii try;"hoc nhiing kién thic vé vi try, hiéu dugc qui luat
bén trong cla v try viia tham sau, khé do, viia ngan nap, trat tu.

Gidc ma clia nhan loai trong su phat trién clia khoa hoc bién thanh hlérq
thuyc, hi vong céc ban cé thé céng hién nhiéu han cho sy phat trién \’\a}
van minh nhan loai trong tuong lai.




~ NHAN LOAI HUONG TG TIN TUC TU VO TRY

~ MAT VA TAI CUA TROI - VE TINH NHAN TAO

~ LONUNG KHONG LO - SAO KIM

- « &

S HANH TINH XINH BEP MAU B0~ HOATINH

~ KIM CUONG CUA HE MAT TROI - TRAI BAT

_ ANH HAI GUA HE MAT TROI - SAD MOC
'SAD THG DANG CHOI NEM VONG PHAI KHONG?

-HANH TINH NGHIENG 1 BEN - SAO THIEN VUONG. |




~ LUON CONG BAO TAP — SAO HAI VUONG

SONG HANH TINH DA TINH - DIEM VUONG TINH.,
TON TAI HANH TINH LGN THU 10!

MA VO TRU - SAO CHGI

o ‘71‘@& S
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THUSNG NGHICHNGOM,

LA BUA BE RANH MANH,

LAU TAU, NHUNG DONG |

THOI CUNG PANG YEU '

VA RAT HIEU KY. CON GAlI cUA TIEN
sT BAU TROI, THONG

MINH, XINH DEP NHUNG
RAT BUSNG BINH.

NGUSI NGOAI HANH
TINH DEN TU CHOM
TIEN NU, BIET RAT RO
NHUNG VIEG LIEN QUAN
TSI vO TRU.

TIEN Si
AU TROI

NGUSI PHU TRACH
J k : THAM DO VO TRY, TIEN
CUC KY MANH ME. NGUOI STVE vO TRU. ONG BIET
PHY THAGEH AN IOANOCHQ RAT NHIEU KIEN THUC
PHI THUYEN THAM DO VO ¥
R A B ok . EN QUAN T6I vO TRU.
TINH CACH TRAM TINH.




[rutc oy RET mm LOAI HUSNG T61 TN TUG
/" LA oI NouO = 7 TU VO T

PA QUAN TAM
PEN vU TRU.

HINH DANG CUA MA Em cubi
cubl CONG THI PIEM CU
Al SAO CAC N&OI TRANG TAI SAO LUON MAT TROI THE COA TRAI

SAO LAI PHAT THAY POl NHI? .
T\ eAnemam? : N{-SNHT? PAT 0 PAU?
o N : -
o ©9)

SUC TUGNG TUGNS CUA N&UO! c8 PAl RAT PHONG
PHU. VA PE CHUNG MINH NHONG munmems
NAY TON TAI, HO PA MAT RAT NHIEU CONGSUC

i

P'rwxustmAM
HIEM PIEM cubi BIA

Nmmmodamnmenmsmc.&u-
TREN LUNG 1 CON RAN RAT TO LON, 3 CON YOI
PO LAY PIA CAU.

\.¥ sy A -
N&JOINCAPCGWORANGVUTRIJ cAc NGUOI CUA VUONG QUSC BABYLON CO DAl

NUI CAO CHONG PO BAU TROI, TREN TROI TREO TUONS TUQNG VU TRY — HQ CHO RANG XUNG
CAC N&DI sAQ QUANH LUC PJA PEU B BIEN BAO BOC.
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ED NOI TRA :

BE GlAI CAU DS VE ViU TRU VA CAC Vi SAQ CAC KHOA AT CONG L& ﬁﬁﬁ!‘.’.’gg&%ﬂ?f‘
HQC GiA PA LAM RA KINH VIEN VONG BE QUAN SAT | | At Thr. v :
THIEN THE. GALILEO XAC NHAN HQC THUYET TRAI PAT :

%

£
B
e

THUYET MAT TROI QUAY -  THUYET TRAI AT QUAY - TRAI
MAT TROIVA GACHANH TNHKHAC ~ PAT GUAY XUNG QUANH MAT TR,
QUAY XUNG GUANH TRAI PAT :

/DO VAY KHAP NOI TREM
THE Gi01 XAY DUNG CAC
TRAM QUAN SAT THIEN
THE LAP PAT CAC KNH
VIEN VONG CAO CAPCAC
NHA THIEN VAN HQC BAT

KiNH VIEN VONG QUANG HOC — sl buNe
NGUYEN LI MAT NGUOI PHONG TQ ANH cHYP TU
KINH VIEN VONG CUM SAO PLEIADES TREN PINH NUI
i LJA MAUNALOA - NAM G HAWAII. PUONG KINH CUA
NO PAT PEN g3M.

KINH VIEN VONG XA PIEN PHAT RA SONG PIEN KHI
BAT BUQC THIEN THE. ,

TRUC TIEP PEN

VONG QUAN SAT
KHONG THE BIET BPUGC 3




| ANH CHUP TAM KIM
: LOAI NHOM:

PE THAM HIEM NOI XA NHAT QA HE MAT TROI, CAC NHA KHOA HQC
PHONG NGUOI TIEN PHONG SO 10 BANG TAM KIM LOAI NHOM. TREN
TAM BANG VE SO PO HE MAT TROI, VA V| TRI CUA TRAI PAT CONG
V61 HINH S0 LUGC VE NAM N NGUOI TRAI PAT

i

KiNH THIEN VAN VO
TUYEN ARECIBO

KiNH THIEN VAN vO TUYEN
LGN NHAT THE el PAT
3 PAO PUERTO RICO NAM
M1, THANG 1 - 1974 CON
NGUOI PA TRUYEN I TIN
TUc RA VU TRY TRONG 3
PHUT & PAY

CON N&UOI S DUNG TN HIEU MA HOA o VA
1 TRUYEN TIN TUC RA VU TRY, TRONG PO PA
BAO GOM TIN TUC O SG LIEN QUAN TOI PIA
CAU VA KET CAL XOAN KEP CUA ADN GEN D

c6 TIN TRA LOI

THU PUGC TIN TUC &I,
NHUNG NHAT PINH SE

¢y vOI NHAN LOAI VT PAI
PA CHINH PHUC PIA
CAU MA NOI, KHONG
€0 Gi LA "KHONS THE

12




HAY NHN 1, QUA CAN
TR CUMAT TRANG SAU

NAY THAM HIEM VO TRY
NHAT PNH SE PHAT

CAM ON CHO PA \ /5AU ke
CHO TUI CHAU U S
BIET NHIEL THE. MAT PHAI LEN

: ' BAY GIO PHAI BAT
DAU THAM HIEM vU
TRY THAT THOI.



MAT VA TAI GUA TROI - VE TINH
| mmmws@

~TUY AING €O VE TINH NHAN
TAO CHOMYC PICH QUAN
-8, NHUNG PHAN LON LA v
. 'TINHDAN DUNG QUNG CAP. |
'I'IENLGO'IOGJOCS(&IGGJA e
CHUNG TA. VE TINH THONG TIN |
NGAY NAY.C0 THE BONG THOI
. TRUNG CHUYEN MAY . : n L
?'- © VAN TUYEN PIEN Lt £
"THOAI, sza-lucx&-m | St '
TRUYEN HINH..., © *
mc—:wuez&rame
RAI.

VE TINH BAY
[ QUANHIEU
\ NHY THE, cHAC

HA HA, BIET
KHONG? NHIN
BEN KIA KIA,
PO LA VE TINH

A MT. COMSTAR MO NHAT C0 -
N THE TRUNGQ—lUVENGGMwm
.TuvﬁanNTHOAIOvQNGALAs-

vE TINH. T_HHM HIEM TIA Tir
NGOAI QUOC TE: -

dgf o :
KOREGSHT

iNH VIEN VONG TROI NO
TRONG Vd TRU: :

NOLI‘IIYG

L L. VE TINH “THAM HIEM TIA U NGOAI
§ ':-auCSCTéoUE)LAvENNHQUANsAT .
THIEN THE TIA TU'NGOAI PIEU. TRA .
TRONG VU TRY.
(1) IRAS: o S
VE TINH BE THAM HIEM THIET KE £ e
BAT NGUON TU TIA H5NG NGOAI ‘ MOTEOSAT:

TRONGVI]TRU

(2) NHVSTHR 2
HE THONG VE TINH NUGC MIT

%VEHNH KHI TUGNG CHAU , ., &
AU DUNG TREN BAU TROI = -
\Alﬁym«a : .

PHUONG THUC CAI TIEN PHI THUYEN
HOAC. AU VU TRUY HOAN TOAN.
MO1. DO G 66C NAO CUA TRAI PAT
THONG QUA TN HIEU TRAO POl
CUA NHONG VE TINH NAY PEU CO
THE BIET MINH PANG V] TRINAQ
aAISOTKhONGQuAmM :

MOLNIYA: R
VE TINH THONGNNLAUNHATuadw - ' e '
VAN CHUYEN KHONG GIAN CUA NGA.

;-loaT DONG cla v; TINH.KITSAT VA VE TINH KOREHSHT

HAN QUBC &ING LEN TUC PHONG NHIEU VE TINH THUC DUNG —KOREASAT
VA KITSAT THANG © NAM 1999 PHONG VE TINH KOREASAT 3 BAY 6I0 DUNG
TREN QUT PAO G PO CAO KHOANG 3500KM, PAM TRACH NHIEM VU THONG

' TIN VA TRUYEN BA MANG INTEL SIEU GAO TEC. KITSAT — 3 PHONG THANG 5
' NAM 1998 GHIU TRACH NHIEM THAM HIEM DIA CAU, VE BAN B8 PATPHUCVY -
KHOA HOC VU TRU VA MOI THI NGHIEM KT THUAT VE TINH, DONG. THOI CHIU
TRACHNHIEM GIAM SAT CHAY, RUNG TREN NUI VA BAQ VE TINH KITSAT HIEN
TAI VAN | HTRENQUTBAOGBOGAO'?Z&KM I.AVETINHBAUTFENOJA '
HAN wn-uéTKE - :




fnénnnp;;ﬁ LANGE)!HNH _/MYC TIEU THU NHAT COA
o SAO CHUNG TA LA HE MAT TROL.
wé/ ~JREN TROI! I HE MAT TROI LA NHOM &
o ,vw // HANH TINH LAY MAT TROI

! "\ LAM TRUNG TAM CO SAO

THUY SAO KIM, TRAI PAT
SA0 HOA, SA0 MOG SAO

 THS, 5A0 THIEN VUONG
SAO HAI YUONG

A o

3GIU 30 PHAT CHIEU
HOM DO.

HANH TINH LOAI PAT GIONG NHU
PIA CAU CO SAO THUY SAO KIM,
TRAI AT, SAO HOA.

'SA0 MOC

SA0 HOA VT _ _ = SAO THIEN VUONG

SAOCHOI
SAO HAl VUONG

PAI GIA PINH HE MAT TROI




PHAN LON D01l NGUOI
CHUA TUNG NHN
THAY SAO THUY NGAY
CA CAC NHA THIEN
VAN HOC CUNG RAT
NHIEU NGUOI

T MAT TROI

PEN sA0 THUY
BAO XAZ.

ONG PHAI VAY LA
vI KHOANG CACH
QUA GAN MAT TROI,

NAM TRONG ANH
SANG CUA MAT
MAT TROI.

THIET B| CAM UNG

© THOY LA 5792 VANLKM.

vi CHUNG TA CANG
LIC CANG GAN
SAO THOY CONG
CO NGHITA LA CANG

18

SONG PIEN TIA
HONG NGOAI BE

KHOI LUONG LON THIEN THACH TREN SAO THUY TRONG

KHOANG GACH TU MAT TROI BEN SAO BUC ANH SAO THOY 56 10




PO LA THIEN kao::lﬂ-lY f?
PAYVI CO RAT NHIEU
THIEN THACH ROl
XUONG cHO NEN sAO
THUY €O NHIEU LS

KHONG ¢ KHI
QUYEN! CHU KY
XOAY QUANH
KHOANG &8
NGAY CHU KY T
XOAY KHOANG 59
NGAYRAT GAN /.,
MAT TROI. /J &<

-’/GUA“G SANG MAT TAI SAO LA QUANG SANG MAT TROI?
/ TROI COA MAT MAT : CHINH LA LOP KHI QUYEN RAT MONG BEN = ®
. TROI XINH PEP PANG IR o NGOAI CONG CUA KHI QUYEN MAT TROI kKHI ~ © @

: R e TREN TRAI PAT XAY RA NHAT THUYC TOAN ‘j-'f_
PHAN, MAT THUONG CO THE NHIN THAY e

MQI N&UOI VE TO\.\
GIONG NHU HOA

HUONG DUONG |
LAVIVANG SsANG /.
MAT TROI PAY

e o
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BAY &GI0,
CHUNG TA
TSI SAO KIM.

TIEN ST, cO THE ING

16 o1, 00 onooige | [ Ty
TROI KHONG CHAU BAY &i0 MAT TROI | HANH TINH KHAC
MUGN DONG NANG HOAT PONG RAT | RO TOI MAT TROL.

YEU NANG LWUONG |0 < 9N
KHONG £U. VIVAY! | e ) L
1y, --

LUONG MAT TROI BE | Radiog
NAP PIEN CHO PHI / SS8Ws
THUYEN VU TRY. @@ __




! TOAN BQ SAO KIM
PEY Bl LOP MAY
DAY BAO PHU.

/SA0 KIM DO LOP KHI QUYEN
/ QUA DAY NEN XUAT HIEN HIEU |
| UNG NHA KINH, NHIET LUONG |
/' KHONG PHAT TAN RA BUGC.

. BE MAT NHIET PO KHOANG

| 470°G NHUNG DUGI LOP KHI
‘ QUYEN LA — 40°C. S '

&y SAOKIM CUNG
KHONG CcO
SINH VAT!

M

—————




—

SAO KIM TRG MOI N&UOI 601 SAD
THANH NGOI SAO \{ KHI PHAN XA KIM LA SAO SANG
SANG NHAT TREN ' LAl 76% ANH PHAI CHANG LA

I SANG MAT NHUNG CAC BAN CO

QUYEN DAY DO €02 | \ ROl BIET SA0 KiM DOl KHI
TAO THANH 4§ ’ NHIN KHA LON, DOl KHI
NHIN RAT NHO LA TAI

VI KHI SAO KIM XCAY
QUANH, KHOANG CACH
CO KHI GAN, CO KHI XA
TRAI PAT SINH RA HIEN
TUQNG KHI TQ KHI NHO.

KHI HOANG HON NHN THAY
SAO KIM, BAT PAU RAT NHO
RAT TRON, CANG GAN TRAI
PAT NHN CANG LON VA
CUNG MEO THEQ

KHI BNH MINH, THAY
SAO KIM G prila
| pONG KHI HOANG
HON THAY SAOKIM 8




NHUNG TIEN ST, LA
QUA. HUONG TU
CHUYEN CUA SAO KIM
HINH NHU NeUGC VO

NOI PUNG ROL. SAO

@H KHI CUA

KIM CHUYEN PONG bl e
Nswézﬁf va | ™AT!  / eitne

SAO KIM IAHANA
TINH CH| EM YOI TRAI\ ¢
PAT, KicH THUGG

NHUNG SAO KIM
KHONG GIONG CAC
— HANH TINH KHAG

CHUYEN PONG TU
PONG SANG TAY Vi
NHIET PO CAO NEN
KHONG CO SINH
VAT TON TAI.

(B0 PHAN HINH BAU DYC), ANH TU LIEU.
24

HO HOA DIEM SON C@A SAO KIM — RONG 215KM, DAl 120 KM

DO TANG KHI QUYEN CUA SAO
KIM DAY LA TINH THE KHO CHUP
ANH NHAT NHUNG THIET Bl THAM
HIEM MAGELLAN KHI VAN HANH
TREN QUT PAO CUA SAO KIM, SUI
DUNG RADA, PA CHUP THANH
CONG BE MAT CUA SAO KIM. g

CHUNG TA TOI
SAO HOA!



KIM CUCNG CUA HE MAT TROI -
TRAI DAT

A, HANH TINH
KIA PEP QUA!

TRAI PAT KHONG THEN
LA KIM CUONG CUA HE

LA PIA CAU CHUNG .
T SONG SAO! . MAT TROI, PEP QUA!

3, THAY RAL.
BAY G0 ANH

/
3
ok B
& o

BAY 610 PANG P | | X1, eHE cuA. )
TOI SAO HOA. J







'L.LLLn NG NGAY TH(r 3

HAN[H ell’[lM%I XINH DEP MAU D6 -
HOA TINM

HANH TINH XINH
PEP MAU PO!

. THUKY QUAI

BA Ol, TREN & ( @l | KA a:ﬁ. GiNHI?
|I - _.. -.'-'-“... ] : a 6 A'
SA0 HOA O /. Yl O NS QLW

NGUOI HOA
TINH SONG

/D6 LA VE TINH COA SA0 ® ot i
| HOA.CAILON LA VE NP = . :
) TINH 1, CAINHO LA VE | [ . %RKTNHIEJ:&
TINH 2. HA HA. - RS 4 . (PUONGKNH
: i KHOANG 20KM)

VE TINH 2:

NHAM THACH MAU BEN, TREN
MAT CO HE NHO. (PUONG KNH
KHOANG 96KM) ;




-
|

| A, POLASONG
PAO PHAI KHONG? by

PO KHONG PHAI I 56 | & KHE MA- |
g LI-NEI-NI-SI.

LA sONG PAO

ANH DO THIET B THAM
CHUYP (NAM 2001).

-l

TREN NHAM THACH _ [
PEN B| BAO THOI TOI, s
KET QUA NHN NHU

DONGsONGa-IAy

¢
/  THEKI1Q CO
- NHIEU NHA
KHOA HOC CHO
RANG NGUOI
SAO HOA PANG

HQC THAT TAI BA

/
. XUAT cHUNG cO

NHUNG CHE iU UGc
MO VA TINH THAN
THACH THUC CUA CAC
NHA KHOA HQC LA PIEU

28

NOI PUNG

THUC PAY S PHAT ;1




ToANBOBEU
LA PAT VA PA

NHIET PO BE k
MAT SAO HOA
LA -63°C, CHENH
LECH NGAY PEM
GAN TOI 120°C.

COA MT, PAP XUONG

PO LA THIET BJ
THAM DO VIKING

CAC NHA KHOA HQC v TRY PA PHONG
THIET B) DO TiM LEN SAO HOA PE TiM VAT
THE SONG TRONG PO THIET Bl DO TiM
VIKING PAP XUONG BE MAT SAC HOA, THU
THAP VAT THE DANG PAT SAO HOA VE
NGHIEN cU, THANG 11 NAM 1996
THIET B] DO THAM PAP XUONG SAC
HOA, TRUYEN VE RAT NHIEU HINH
ANH. GAN NHAT TREN THIEN THACH
., CUA SAO HOA PHAT HIEN VET TicH
cUA VI KHUAN, DO VAY SUY
POAN €O s TON 1Al CUA SINH
VAT TRUGC PAY

THIET B] DO TiM SOJOURNER:
XE TUHANH TREN SAO HOA, HOAT PONG

TREN BE MAT SAO HOA, CHUP RAT NHIE

BUC ANH TU LIEU SIN

%

__— THIET B| DO TiM VIKING
_~_~" (THUYEN QUi PA0):
> HOAT PONG XUNG QUANH

SA0 HOA, QUAN SAT BE
MAT cJA N6, NHAN TiN HIEU
TRUYEN TU XE TU HANH,
TRUNG CHUYEN VE PIA CAL.

XE TU HANH VIKING: -
Pl LAl TREN BON PAT SAO

HOA, N6 BUQC MUI, THYCY &
HIEN QUAN SAT VA PHAN'J
DAT SA0 HOA. ¢
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CUA VIKING PAKIEM | |
TRA SAO HOA LA EM

TRAI CUA TRAI PAT, TRAI CUA

.....

SAO HOA LA EM TRAI CddA TRAI DAT?
PUONG KINH CUA SA0 HOA BANG 1 NUA PIA

CAU, MOI NGAY NHIEU HON & BIA CAU 41 PHUT

THOI TIET CONG TUONG TU NHUNG DAL GAE
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TO MUON LEN NOI -
OLYMPUS PE GAP
THAN ZEUS VA 3
CHU THAN TRONG e
THAN THOAI HY /@

LAP PE XIN CHU KI

§ | oLympus TRONG A
.. THAN THOAL.



ANH HAI CUA HE MAT TREI - SAO MOC

VOYAGER 1
KHONG PHAI LA
PA CHUP THANH
CcONG ROI sAQ.

HU1 KN
PAO I TM
NGUYEN
NHAN.

TEN ST, €O
SONG PIEN
LA XUAT HIEN.
NHUNG MAT RAT
NHANH.

PAT LAHANH TINH
LON NHAT QJA HE
MAT TROI.

BA Ol, NGHE NOI ' /AANG TINH LA

SAO MOC 5&4 HANH TINH c8
NOUA BIEN THANH |/ / HANG TINH |/ ENH! CONG LA
HANG TINH NHU

!
|

T — X0AY BAQ
CAU TAO cdA SA0 MOC GIONG NHU MAT :
TROI PEU DO HYDRO CAU THANH.




TANG KHI QUYEN cUA
SA0 MOC cHU YEU LA DO
HYDRO VA 1 IT HELI TAO
THANH, TU CHUYEN VO
TOC PO RAT CAO _
10 TIENG 1 YONG

KHONG PHAIL.
CONG CHUYEN
clA 5A0 MOC
MAT 1186 NAM.

CHO CHUT, VE TINH |
clA sA0 MOC cO
1.2,3,4

CAl Giz CAU
NOI TONG

VE TINH Cdd SAQ MOC - BAT PAU TU BEN
TREN: 1, 2, 3, & (ANH TU LIEU)

vi SA0 MOC RAT
LON, CHO NEN GIA
PNH NO CUNG A

GlA DINH VE TINH <A SA0 MOC:
SA0 MOC €O TAT CA 16 VE TINH. TRONG
PO 4 VETINH 1, 2, 3 , 4 RAT TQ NHUNG

VE TINH NAY DO NHA THIEN VAN HQC
_ GALILEO PHAT HIEN NAM 161Q r

4 VE TINH KIA
\ ©0QI LA VE TINH )
GALILEQ /

—

-

34
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SAO MOC NHAT &
PAY NOI TRO cO
THE PHUN BEN

300000 M.

CON NUA, NAM
1224 TREN SAO
MOC XAY RA 1
cudcC BIEU DIEN
vU TRU TRANG
LE. HAY XEM /!

BE MAT SAO MOC SAU KHI VA
CHAM KHONG LAU:
'VET TicH DO VA CHAM VOl &
CHOI. PHAM VI VA CHAM BA
KicH THUGC COA TRAI P

SAO CHOI SHOEMAKER - LEVY:
XUAT HIEN DIEN MAO NAM 1293,
TO0NG CONG DO © HAT TAO
THANH. SAU KHI VA CHAM VOl

- A0 MOC VO TUNG THANH RAT

NHIEU MANH NHO




& GIO cméune& 1"|-|d3 :
SAO THO DANG CHOI NEM
VONG PHAI KHONG?

BA XA, 0 PAY LA
SAO THO. ANH RAT
KHOE, NGON CAI
CUNG THE. GIU LEN
LAC NHE CUNG ANH

c
e
YEU,EM: TAM BIET 14

/HA HA HA, NOI 5A0
| THO BANG CHOI
. NEM VONG HA?

| VONG cd@a SA0 THO: ANH DO TAU VOYAGER

2 cHUP G cHO CACH XA 3400000 KM,

SAO THO CO MAY VONG ANH SANG?

VONG ANH SANG CUA SAO THO, BAT PAU TU MAT TRONG THEO TEN
GQIRGBA ,FGE, TONG CONG CO CAl. GIUA CAC VONG CO KHE HO,
TRONG PO GIUA VONG B VA YONG A CO KHE CASSINI, TRONG VONG
A CO KHE ENCKE. YVOYAGER 2 PA CHO THAY RAT RO KicH THUGC
A VONG ANH SANG CUA SA0 THE, VONG E NGOAI CONG RAT NHO
CACH TRUNG TAM SAO THS 180 NGAN KM, PO RONG KHOANG 3600
NGAN KM. NHONG VONG NAY DO P

CAC HAT BANG HOAC NHAM THACH VUN TAO THANH 2

'

PUNG NHUNG
(THEO SUY POAN




6 KiNH QUA Y
TIEN ST, 5A0 PG K QA JCHU CHOA,

TRAI BAT, CHAT | THAT
QANOBANG 95\ TUYET!
LAN TRAI PAT

VI TRONG LUGNG BINH
QUAN TTHONNUGG

cHO CHUT PHAI

XEM 1NGAY CUA

SAO THO DA
BAO NHIEU, L

=

A, SAO THO
CUNG TY CHUYEN
TOC PO CAO NHU
SA0 MOG 1 NGAY

CHI CO 10 TIENG
40 PHUT THOI!

BEN TRONG SAO THS HINH

NHU PEU PO HYDRO CAU

THANH, GIONG NHU SAO
MOC. NHUNG HAT NHAN LA



'}ﬁ VE TINH 5 LON

D] THU 2 CDA SAO
T™HE.

VE TINH LON NHAT CQA SAO THO - VE TINH 6. LA VE
TINH DUY NHAT €O KHI QUYEN. THANH PHAN KHI QUYEN
cHU YEU HINH NHU LA NITO. Vi TRONG KHI QUYEN BAO
HAM NHIEU VAT CAO PHAN TU HOU CO PHUC TAR BUCC
CHO LA KHOI NGUON TRUGC PAY CUNG SINH RA SUJ SONG
GIONG NHU TRAI PAT.

KHOANG CACH PEN 540 : :
THIEN VUONG BANG 2 LAN : ; : Vi SAO THIEN VUONG

TU MAT TROI BEN 540 THE, B : e
CHUNG TA PHAI TANG TEC : CACH MAT TROI RAT XA.




8 Gl(’r SANG NGAY THU 4

HANK TINNG N@[HIEN@ 1 BEN
_- SAQ THIEN VUONG

A, SAO THIEN E
VUONG CUNG B
CcO YONG!

A! SAO THIEN
VUONG NGHIENG
SANG 1BEN.




NHN GAN cHUT sA0 | 8
THIEN VUONG CO 11
VONG NHUNG PEU

SAO THIEN VUONG
PUJC NHA THIEN
VAN HQC NGUOI ANH
WILLAM HERSCHEL
PHAT HIEN NAM
1781. CACH MAT TROI
287 Tl KM, GAP 1©
| LAN TU MAT TROI TOI
8 TRAI PAT PUONG
KINH LA 51 000 KM,

GAP 4 LAN TRAI PAT
| TRONG LUONG BANG
14.5% TRAI PAT
VE TINH
NG

XEM BAO NHIEU CAI.

£, TONG CONG PA PHAT BEN TRONG SAO
HIEN 18 VE TINHI TRONG THIEN VUONG PEU
PO VE TINH 1, 2, % 4 CON LAHON HOPNUOG
CO VE TINH 5 LA CAC BAN AMONIAG ME TAN
PA BIET TRUOC PAY DAY PAC BAO

QUANH HAT NHAN{
NHAM THACH!

Xi1 col NOI Al
PAY KHONG
BIET!




THOUI TIET KEO DAl
TREN SAO THIEN VUONG i

NAM 1985
NAM 2030

HAI QJC CUA SAO THIEN VUONG LUAN PHIEN THAY NHAU ° -
QUAY 42 NAM MDA HE VA 42 NAM MDA PONG

MUA DONG CHAC LANH | \ Tuwﬁwon;gN\} 7 KHT HAU 1
HON MDA HE ROI NHi? / ] QUYEN DI CHU BEN VAO
| LannBaonriue /| 215°€. ) T MOA HE BEN MOA DONG

H - 1.._ s \\.\‘m/é MDA m - LF'M KHA

BEN KIA VAO MDA NHU VAY NHIET

HE, HYDRO HUT TA
TU NGOAI LA NHIET
LUGNG CHIA THANH
2 NGUYEN TU, PEu
CHUYEN PONG VE
BEN MDA PONG § PO
2 NGUYEN TU NHAP
LAl THANH 1 PHAN
TU, PHONG RA NHIET
LUONG Vi VAY NHIET
PO BEN MUA PONG
KHA caa

BAY GI0 CHUONG
TA Pl XEM SAO
HAI VUONG
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THIEN YUONG
PUGC PHAT HIEN,
CAC NHA THIEN

VAN HQC CAM (
THAY CO TRONG >
WCHAPDAN |
HANH TINH NAY

gz | (e

JOHAN ADAMS CaA NUGC ANH VA LEVERRIER Cdd PHAP DEU
TINH TOAN Rd VI TRI'PHAI €O Cda MOT HANH TINH KHONG
NHIN THAY DO.

THEO TINH TOAN cUA
ADAMS VA, LEVERRIER
THI LA v| TRINAY!

KET QUA, VAO N@M 1896, JALE Cda DAC DA
TIM DUQC SAO HAI VUONG.

CON DUA VAO TAU
VOYAGER 2 THI PHAT
HIEN cO & CAl,
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£l ;
7 GIO SANG NGAY THA 5.

LUON CONG BAO TAP - SAO HAI VUONG I o

" VETINH8DUONG KiNH
~ KHOANG 400KM

o
VE TINH MUC DUONG : i

N VE TINH 1 LANH NHAT TRONG
HE MAT TROI (-235°C)

\ ( CHO NEN, 2 VE TINH
‘ | ' — PO BUGC 601 LA VE
DUA VAO VOYAGER | NS s |
PAPHATHENZ2 L. | " ; . TINH MUC DUONG
VE TINH, NAM BEN ¢

SAO HAI VUONG CACH
MAT TROI KHOANG
45 Tl KM, PUONG

PHUT, CHU KY
CONG CHUYEN LA

5 B MAT CUA SAO HAI

YUONG CO NHIET PO




/LY DO TINH LA SAU KHI
VA CHAM VO VE TINH
KHAG B| sUC HUT cUA

BAO D{ & SAO HAI VUONG:

BAO MANH THOI NGUQC VOl HUONG TU
CHUYEN CUA SAO HAI VUONG XEM RA
GIONG NHU 2 PIEM PEN LON. TRONG PO 1
DIEM PEN LA BAO LON GIONG G PIA CAU,
TOC PO 616 XUNG QUANH PIEM PEN LON
PAT TOl 2000KkM/G LA G610 MANH NHAT
HE MAT TROL. DIEM PEN NHO XOAY NGUGC
HUONG VOl PIEM PEN LON,
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AR e # GlO‘ﬂsnné nﬁa.v TH(I 6 |
S@N@ HAN[H TINH DA TINK - .ll§M
VUONG TINK

TIEN QUAN T0

TINH RIA NHAT HE
MAT TROI

B TINH NHO NHAT HE MAT TROI, £
VE TINH 1 CUA NO HNH NHU' 488
BANG 1NUA SAO o

"VETINHL: | o, . Sﬁl’ggrllgﬂ_. g
" VE TINH 1 CACH SAO DIEM VUONG : . 45
. 19640KM. BANG 1720 KHOANG CACH - . ;
"GIUA TRAI'DAT VAMAT TRANG . -+




"l@&

SAO DIEM YUONG CACH
VE TINH 1 QUA GAN,
CA 2 B| siJc HUT cJA

‘QuUT PAO CUA VE
TINH 1

P

SAU KHI QUAY %, 2
PIEM VAN POI NGHICH

TROI QUA 1 NUA “1 NGAY
QJA SAO DI

KHI QUA 1 NUA “1

' cJA VE TINH 17 2 PIfS
LA B0l DIEN, KHONG VAN BOI NGHICH.

CHU KY TY CHUYEN CUA SAO DIEM VUONG LA &4 NGAY
VE TINH 1 TRONG THOI GIAN TUONG PONG QUAY CONG
CHUYEN SAO DIEM YUONG CHO NEN VE TINH 1 LUON D3I
DIEN YOI SAO DIEM VUONG CONG 1 DIA PIEM.



PAO CUA SAO
DIEM VUONG VA
HANH TINH KHAC

NHUNG BA 01, QUT

i S

' QUTPAO CONG CHUYEN

TIEN ST, CON CO
HANH TiNH LON
TH( 10 Uz

SAO DIEM vumc-; aqurzEN

QUT PAO HNH ELIP NGHIENG. TKONG
CHU KY. CONG CHUYEN

248 NAM €0 ao' NAM SAT VOI

SAO HAI VUONG VAO NAM 1989 GAN MT TROINHAT -
PEN NAM 1999:LAI 0 ME TRONG SAO HAI VUONG VI

NGHIENG 17QNHO GIAO THOA

LAPmé.SEmONGmGMMVGIﬁAOH.&IWM

Tl-nEN VUONG DANG
DAN XA QUT PAO DY
KIEN, BAT PAU TiM
\ TINH CAU PA HOT

> SAO THIEN VUONG
7CHO NEN PA TM RA
\\SAO DIEM VUONG

NHUNG SAU PO LAl
PHAT HIEN LUONG
CHAT CUA SAO
DIEM VUONG RAT
Nﬂ(’) KHONG THE

CHO Néﬁ CAC NHA

pUgC ROI, BAY GIO

CHUNG TA P1 KIEM

HANH TINH LON
THU 12

TM HANH TINH X!

THIEN VAN HOQC
TUYEN BS QUAN
PIEM TON TAI CUA
HANH TINH LON

CONG CHINH
LA XAC NHAN
S TON TAl
cUA HANH
TINH X.
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TON TAI HANK TINK LGN
THU 10!

VUONG CON TON TAl
e HANH TINH BANG
KHOANG 5 LAN LUONG
CHAT PIA CAL, 48

t ANH HUONG

‘ = . SR/ CUA HANH TINH

i e e NAY QUT PAO
e L 8 CUA SAO DIEM

B VUONG VA SAO

\ RANG 7
A TN /" LUONG CHAT
CON cO cHU BEN NGOAI SAO .-f CUA NHONG
y | HANH TINH NAY/
| KHOANG s0

60 LAN PIA

- -
7

/" NHU VAY CAC HOC
/' &lA TIN cHAc sy
p | TON TA! HANH

TINH LON THU
10 KHONG BIET
PANG G PAU,




CHO NEN CAC NHA
KHOA HQC KHONG

LON THU 10 CHUYEN
PONG TREN QUT PAO
CANG NGHIENG HON

NG&UONG TiM HANH TINH

QUT ®AO AJA HANH
TNH X o6 THE
VUONG &6Cc VO
MAT PHANG QUT
PAO clA CAC

HANH TINH
KHAC TRONG
HE MAT TROI.

HANH TINH X

QUAN SAT QUT PAO QUA CAC
HANH TINH ° CHUYEN PONG
XUNG QUANH MAT TROI, CHUNG

. TA DUA VAO CHUYEN PONG CO

THO TU aJa MO HANH TINH MA
SUY POAN HANH TINH X KHA
- NANG KHAC VOl CHUNG

TIEN ST, HOAT
PONG CUA MAT
TROI BAT PAU

J1 NHU VAY

BEN LUC KHAM PHA
MAT TROI ROl PAY
NAQ XUAT PHATI




TAI SAO HOAT PONG
\ CUA MAT TROI POT
¥ NHIEN ROI LOAN?

e

" 11 GIO SANG NGAY THA 7

SAO CHOI LA HANH TINH DO BUYI, KHI,
BANG CON DU TAO THANH KHI HE MAT
TROI SINH RA, LANG THANG TRONG QUT
PAO HINH ELIP RAT DAl XUNG QUANH
MAT TROL. BEN TRONG SAO CHOI LA HAT
NHAN, KHI CANG LUC CANG GAN MAT
TROI, XUNG QUANH HAT NHAN NAY BAT
PAU PHONG RA PAU PHONG RAT LON
BANG DAM MAY KHI, DO #./é;

TAC DUNG CUA GIO MAT
TROI, PA HINH THANH
PUdI sA0 cHBI DAI DO BYI
VA KHI HQP THANH.




SA0 CHOI CHI PHAT
SANG TRONG MAY
TUAN NGAN N&UI, SAU
PO cHAY TOI THE G0
BANG GlA PAU cudi
MAT TROI. //

| sA0 cHOI LUON VBN PONG HINH ELIP DAI,
’ PAU DO LIIC NAO CUNG HUONG VE MAT TRO1,
PUdI sA0 CHBI LA DO BYI VA KHT CAU THANH.
KHI UO! SA0 CHEI DAI €O THE TREN 100
TRIEU KM TRO LEN,

A0 CHOI HALE - BOPP

HAT cda sao CHOI HGLLEY
(ANﬂDomléTsloomAMSAom&HAuEYTu
THANG & NAM 1986 CHUP)




SAO CHOI HALLEY BAT
NGUON TU NAM 240
TCN, CJ 76 NAM THI

VAO HE MAT TROI 1LAN,
CON N&UOI m" THAY
\’f 30 LAN.

. THANG 3 NAM to8g THIET
Bl DO THAM -SA0 CHOI DO
' CHAU AU PHONG TIEP CAN
." SA0 CHOI HALLEY G KHOANG
CACH 60OKM. THIET B] PA
CHYP BUQC HAT NHAN CUA
* SA0 CHOI, PA PHAN TicH KHI

. VA BUI, TRUYEN VE TRAI PAT

}A0 BANG VA THIEN THACH
LA ANH EM?




— Btors,
r;ll-IJNG MANH V3 NHO
TRONG VU TR VA MANH
[ vyNalAsAO cHEI
THINH THOANG ROI VAO
KHI QUYEN TRAI PAT
H-tATmANH SANG SAU

: TUY PHAN LON THIEN THACH ...,
e TRUGC KHI ROl XUBNG PAT |/ NGHIEN COU KT TO
PA CHAY HET THINH THOANG | cONCco mé TM

CONG €O KHI CHUA CHAY XONG
PA ROl XUONg CAI NAY &QI LA
/' /7) THIEN THACH HOAC THIEN THE.
’}(j QUA PHAN TicH THACH CON €O
THE POAN RA TUBI CUA HE MAT
TROI VA TRAI PAT

o
%8

)




SANG SOM NGAY TH}I‘Ia

Al CHA, LUA WA, MAT TROI
BAY TROI | MAT sAne!
QuUA cAu CHUA TE CUA HE

ZAHIEM KHOANG 20 PON VI
VAN (KHOANG 135 TI KM)

F TN A, pAN

/néN Si, SONG \- %ng

{ PIEN LA LAI | PHUT PE
»  XUAT HIEN, A\ QUAN SAT

SAOTHG  JHIEN

. . TRAI PAT & CY U THICH HQP
SA0 HAl S0 VOl MAT TROI, CHO NEN
VUoNG cO B0 PIEU KIEN NHIET 20
VA VAT CHAT THICH HOP CHO

VAT THE SONG SINH TON.

57



Vv
MOI GIAY DIA CAU  BANG NHIET NANG
NHAN 41.000 TI |  QJA MAY TRAM

QALOH-IIETNANG' VAN TAN GAS POT

MAT TROI TO
QUA, LAI PO

PUONG KINH B,




HA HA HA, NEU LUQNG
CHAT CUA DA CAU MA 50
VOl LUONG CHAT CUA TO
THI CON GIAT MINH NOA,

’* W) ™ROIG&P = TI
- ’“‘3. A srlosier e

CHAT CUA MAT

CAO TOI MAY MUOI /2 ‘-../



HYPRO DO ELECTRON CHUYEN

QUANH PEOTON

(NHAN CUA NGUYEN TU HYDRO),

DUGI NHIET DO CAQ PROTON \A
TRON TACH RA.

ﬁ PROTON

ELECTRON

PROTON PA MAT
VAN DONG MAY TRAMmml
MO1 GIAY LUIC NAY KET HOP 4
PROTON PA HINH THANH NEN
NGUYEN TU HEL,

PROTON TRONG QUA TRINH BIEN
THANH. NEMEN. TU. HEL ki

INS CUJC MANH,
BEN TRONG MAT TROI PHAN UNG
NAY XAY RA LIEN TUC. VI VAY MAT
ANH SANG VA NHIET

BAYG]OQAE'ETW
RYC ROI CHU?

Y,

{ s
. NHIEN | GIONONG

ROIA. /

7>
{/ TRoNG PAU

RUC LA VT Al
POT NHI?

A /p

&

9
>




Hﬁﬂﬁ_ LUQONG MAT TROI

ANH sami
NHIN
THAY
2DUOC

: ; 55) oone H@aaé.r
] KHUAN AN O
B PHAN! TUf T%e
KHONG KHIHAP THU
BIEN THANH OZON.

CHUNG TA DONG'MAT
THUONG CONTHE NHIN
PR THAY SONG BIEN TU.

@5) THE & S0 DUNG/AM ™ "
" "NANG uJQNe; CHUP '
ANH HONG NSOAI
PIEU TR] Y KHOA.
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Ul DA, LO PEN
PO LA Gi VAY?

NOT RUSI MAT TROI NOI
CHUNG KHOANG 11 NAM
LAl 1CHU KY BIEN HOA. KHI
NOT RUSI BAT PAU XUAT
HIEN G 6AN 2 QUG KHONG
NGUNG XiCcH LAl GAN XicH
PAqQ S0 LWIONG CONG
TNG LEN TYC. LIC NAY
CHINH LA KHI MAT TROI
HOAT PONG MANH NHAT

62

TA PUA RA CAU
HOI. Al BIET

\ CON BIET PO LA VI
KHU VJC 4000°C
) wc To wic NHO.

HOAN HO!

XiCH PgoO:
MAT TROI
HOAT PONG
KHONG QUA
LIEN TYC.

XiCH P@o:
MAT TROI
HOAT PONG
MANH NHAT,

XUAT HIEN NOT
RUDI, XEM RA MAT |
TROI RAT BUON VI

BENH NGOAI DA

NOl\@‘YHOAR /
DPONG MANH THI'\( DA CAU CANG

NHN CANG




e,

SANG

PO LA °

pOM ANH

).
Ls
A

]
|

POM ANH /Do ANH HUONG CUA TIA \
SANG NGAY ¥ / TUNGOAI VA TIA X CUA
CASONGBIEN] MAT TROI PA SINH RA
HIEN TUQNG YEU DAN
TREN PIA CAU DE-LIN-GE-ER, TU 80 MA

X DAN PEN S HON LOAN
CONG Bj ANH §)</C3A TANG DIEN LY CUA
HUONG . | KINH SONG DIEN.

TANG DIEN LY LA TANG KHONG KHi BO PHAN TREN TANG KHI
QUYEN, NHO PHAN XA SONG PIEN, THUC HIEN THONG TIN vO TUYEN
KHOANG CACH XA: NEU PO CAO CUA TANG PIEN LY THAY B,
KHOANG CACH PHAN XA CUNG THAY PO, ;

HIEN TUGNG YEU DAN DE-LI-GE-ER — HIEN TUQNG BAN NGAY MAY PHUT
THAM CHI MAY GlAY NGAN N&UI THONG TIN KHONG THE TRAO POI.



cOBACONGIVO| | QuANe MAT

BOa-mﬂlAmmnmeaJc
QUANG SONG PIEN DO POM

PIEN LY VA CHAM VOI PHAN
TU HOAC NGUYEN TU TRONG
KHONG KHI 8 BJA CAU, PHAT
RA HIEN TUQNG ANH SANG

. TUYET PEP CO THE NHIN THAY
i OGANMCGJC

wANsMATm TROI LA TANG KHI

cOA TOI CD
CHINH LA MAT

SANG SINH RA TIEN VA0 TANG ["
\



NHA XUAT BAN THOI PAI
Nha B15, M§ Dinh 1 — Tir Liém — Ha Noi.
Dién thoai: 04.62872630.

Bich Whosn G e s Bt Whoo T it oy il s sl

V0 TRU - THAM HIEM HANH TINH
Tri Thice Viét

Chiu trich nhiém xuit bdn

BUI VIET BAC

Bién tip: BAO TRAM

Stta bdn in: HA SON

Trinh bay: SACHONLINE.COM.VN
K§ thuit vi tinh: HASONBOOK

Bia: PHI HAI

Lién két xudt ban:

NHA SACH THANH NGHIA

In 1.000 cudn, khd 19x27 cm, tai Céng ty ¢ phan in Bén Tre.
Gisly DKKHXB s8: 908-2009/CXB/29/07-14/TD ngay 29/09/2009.
Quyét dinh xusit ban s& 534/QD-TD ngay 27/10/2009.

In xong va ndp Iuu chiéu quy 1 ndm 2010.



BO SACH KIEN THUC KHPT DANH CHO HOC SINH
DA XUAT BAN

TSV Y v S S
Cautaova ‘

tac dung

RADA  TADAL DAL ORI
TGI SGO 'Tr_m‘dui 1ida Di truyen
_ sinh ra vaw
sinh

vat

KI~KDA ,HOC
SU SONG
Ceéng trinh

su'son
thon

Tham hiém
hanh
tinh

KT KHPT DCHS - VU TRU 2

0004087000402
Gia: 10.000VNd

PHAT HANH TAI NHA SACH THANH NGHIA TP.HCM
HE THONG NHA SACH - STEU THI NGUYEN VAN CU TOAN Qudc

2888 An Duong Vuang, P4, Q.5, TRHCM * Tel/Fax: 08. 38392516
Website: http://sachthanhnghia.com * Email: contact@sachthanhnghia.com
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