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3opsaHe HeOo [MiBHIYHOT niBKyNI
®di3uyHa KapTa niBKyb

KapTta Ykpaiuu

[llaHOBHI Apy3i, OKPIM inocTpauin 1a reorpa@iyHux kapt y Atnaci €
KOHTYPHI KapTn, BUKOHAHHS 3aBAaHb Mo sikux He-e 000B'93K0BUM. BTIM, SKLLO
B BCe X, 3a OaxaHHsM, BUKOHAETE 3aBAaHHSl M0 KOHTYPHUX KapTtax, Le
O6e3yMOBHO MOINWNTL Balli TEOPETUYHI 3HAHHS 3 NMPUPOAO3HABCTBA | AacCThb
A04aTKOBI NPakTUYHI HABUYKK, L0 CTaHYTb Y Harofi B rnoAasbLioMy HaBYaHHI
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,ﬂaa arpeuaxuu. BYEHMiA Knaa.mﬁ nronemeﬂ 3anpo-"'
naﬂysasv 'f' eouenrpmuy cucremy ~ CBity, '3n,qﬂn KO
'qeurpanane nonoxexHs y Bcecsiti 3aimag Sm-mn, ¥
Haskono skoi obepraloTbes Canqe Mrcﬂuh, 3ipkh Ta
nnaHeTy. Talgqrﬁ ‘nornsa Ha = obnawTyBaHHsi  CBITYy
npoicHysas ax p[o cepeguHn 16 cT. [RONOKM Mﬁmnaﬁ_
KonepHuk ‘He cnpoctyBas wWoro cBo€lo lenioyeHTpuyHo
reaﬁ:em nobynoBu COHAYHOI cucTtemu. 3rigHo rinorean
Kanepnnsa BCi Heﬁecm Tina, B TOMY 4Mcni i Semnn,
aﬁepramrbcn Hasxg.no CoHusa, fIKe € UEeHTPOM Bt:ecm’ry
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" BugatHuii iTaniiceKknii BYeHnii enoxu BippoaxenHs
* lanineo ‘lFaninev nepwnm 3acrocynan y CBoOix
| CrIOCTepexeHHsX Teneckon, 3aBR9KM SIKOMY 6ynu 3pobneni
nesmom A0 Uboro ni.qxpurrn- ropu i kparepm Ha Micsui,
nnsmu Ha Conuyi, cynytHukm CarypHa, kineus HOnitepa...
Moganewi excnepumaﬂm i a,qacxananenun Teneckona
Aonomornu BuHakTyu Fanineio Mmpocxnn. |
" Binblwy 4YacTuMHy CBOEI “HAYKOBOI ARiANBLHOCTI BUAATHMI
‘amepukaHCbkui BYeHn Easin Fa66n NPUCBATHB BUBYEHHIO
ranaktuk: Y 1922° pouyi . 3aBAsKNn  BUKOPMCTaHHIO
HaWnoTyXHiworo Ha Tou 4ac 100-4IOAMOBOIro" TéNecKkona
ra66n nepexkownuso pgosis, wo y Bcecsiti, OKpim
Yymaybkoro wnsxy, € ue 6araro ranakTux.

- | Fanineo Naninen . s

KOpin larapid - nepwwnii KOcMOHaBT nnanetn. 12 kBitHA"®
1961 poky” Ha kopabni "Bocrtok-1" [larapin 3gilicuus
nepLmii NinoToBaHMii NOMIT y. KOCMOC, BiAKPUBLUN H'oay epy
B ar:sbeﬂm' Kocmocy. 3pobuswmn oauH:o00epr HaBKoO
3emni 3a, 108 XBUSIAH, pagnﬂcbmﬁ KOCMOHaBY yCnitwHo
rnpu3emnauscs. -

- We o.qmem ‘ernoxasibHoio0 Nogieo s OCBOEHHI :mcmwnaro
npocropy’ cras ncmir Ha Micaye: lMepwum .3eMNsSHUHOM, .
" WO CcTYynuB Ha cynymux Semm, cras amepnxaucamﬁ
acrtpoHaeT-gocnigumk Hin, ApMCJpDHI' KW O040/I0BaB
micsvHy excneguuyilo xopabns "Anonnon-11".

- L]

nepmnu xocnqonaar-yxpai’ueub naana nonosnuis.qmcuuu
‘nonir Ha kopabnis "Bac‘mm-4" 12-15 cepnnn 1962 poky.
Hacrynnuu nonir flonosuy4y BukoHas 1974 poky: B AKOCTI |
xouannup‘a kopabns "Cama 14", sakni* 6ynn ycniwHo
npucrnxosaum,qd op6itansHoi ‘cTanuii "Canor-3".
ﬂeomg KapgeHiok €.nepwiumm xocmnnaarom He3anexHol
Ykpainu. B gkocTi Haymaun-,qocm.qﬂnxa 1997 poky
» Jl.KageHwk 3giicHuUB CBIiA *nonit y cknagi ekinaxy °
amMepnuKkaHCbKOro -ma- mnka "Columbia”. .




FTANNAKTUKH

-

En}'mu'qné raﬁau'rm{ﬁ | Cnipanhuh rane‘snuua _' NinzonopaibHa ManakTuka
ESO 325-G004 = . Pinwheel (NGC 5457) Bepererno (NGC 5866)

HenpasunbHa ranaktuka
NGC 1427A

3a ycTaneHolo knacudikauiclo po3pisHaloTe HacTynHi Tunu ranaktuk: Enintuywi, Cnipansi, Nin3onogi6ui, HenpasuneHi.
EninTuyHi - ranakTmku 3 4iTko BupaxeHow cdepuyHoio (enincoigHoIo) CTPYKTYPOIO | ACKPaBICTIO, WO 3MEHLIYETLCA B HANPSAMKY Bif LUEHTPY A0 Kpais.

Cnipaneni ranakTnky xapakTepuayloTecs 3Ha4HUM 006epTanbHUM MOMEHTOM, Maixe CHepUyHUM NOTOBLLEHHSM Y LUEHTPI, OTOYEHMM AUCKOM.
Jlinzonogibuni ranaktukm - npPomMikHuin Mix EninTuuHumy i CnipansHUMKM TUN ranakTuk, WO XapakTepuayloTbCs BIACYTHICTIO MIX3ipKOBOI maTepii i
NMOHMXEHOIO HacToToW GopMyBaHHA 3ipoK. HenpasnnbHi ranakTUKK He BUABNSIOTL Hi CNiPansHOI, Hi eninTUYHOI CTPYKTYpU. HalyacTiwe BOHM MaThb
XaoTuyHy ¢popmy 6e3 ScKpaBo BUpaXeHOro fApa i CcnipansHUX BigranyxeHb
NMOPIBHAHHA COHUSA | NMNAHET
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COHLE 333000 8177 +6000
700000 |
MEPKYPI1| 0.055 | 57.9 | 47.9 Bia +400
COHAYHA 2440 a0 -150
CUCTEMA
@ "eny, Q-
4 BEHEPA | 0.81 |108.2| 35 +480

6050

é

SEMN4 1 149.6| 29.8 | 1 +22
6371 |

o’
MAPC | 0.1 |227.9| 242 | 2| -43

3393

%
ONITEP 318 | 778.3]| 13.06 | 16| -150
71400

b
CATYPH | 95 | 1427 | 9.64 18] -180

60300

&

SEMIR ypAH | 14.4 | 2870 | 6.8 |15]| -220
¥ AOBXWHA 25650

€KBaToOpianbHOro
7 piamertpa 12 756 km l(.g

RONAPHOrO HENTYH | 17.2 | 4497 | 54 | 8 | -220
AiameTpa 12 742 km 24500

AoBXwWuHa =

kona exksatopa 40 075 km i

nnowa MNAYTOH | 0.003 | 5900 | 4.7 | 1 | -230

{RAQRIGES NAgRETEE

1150

noeepxHi 510 mnH  km?
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MAHHOCTI

BecHaHe piBHOAEHHS o BECHA PIYHUW PYX 3EMAI
21 GepesHs

NiTHe _
COHLIECTOSIHHA _ gECHA (92 AHi 19 roa.)
22 yepsHA it

IV

3Jnmose

' COHUECTORHHS
7O 22 rpyaHs

OCiHHE PIBHOAEHHA
23 BepecHna

TPUBANICTb AHA | HOMYI

Aoy
S 6.5

MigHivHE nosapHe

KOno _
LEHE ’2 rog. i

e S |

Aekb 12 rog. S _ Hiy 12 rog. 434'13:; ;

IBHIYHAR
ORIk aexs 12 ra,m

aens 12 rog. § con  Aeks 12 ron GRS uiv 12rog. o g0 . |
\ fag,
niggesHuA

K53 .r: I .' ; .! ¢ _.- | .' g R 12 A _-: 4 . .
Tponix AeHb 12 108, gl oo e rop Sy AR he FOR M Hiv 12 rog

" nisgeHHe
MONSpHE koMo

BecHaHe PiBHOOAEHHSA NiTHE COHLECTOSAHHA OciHHE PIBHOAEHHSA 3uMOBEe COHLECTORAHHA

AOBOBUA PYX 3EMJII

Bicb
obepranHa 3emni

Bick
obepranna 3emni :
HIY

TYMAHHOCTI

TYMaHHICTD - MIX30PAHUNA npdc'rip i3 rasy, nuAay i NAasmu, WO XapakTepu3yeTbCs CBOIM BUNPOMIHIOBaHHAM abo
NOrAMHAHHAM CBiTna. Came 3a 03HAKOI0 BUMNPOMIHIOBAHHA YM MOrAWHAHHA CBITNa PO3pPI3HAIOTHL Csitni Ta TemHi
TYMaHHOCTI. g

TyMaHHICTh TyMaHHICTb TyMaHHICThb Kpabonopgi6Ha TyMaHHICTb
Kiscexa ronosa Korsave oko Mico4nnin roanHHNK TYMaHHICTh Opiox A




!

. e e e e e g g et e S N = LRI
iy
o

i i v L ,1 . - k A 5 b ..:.__' . X0l gy P ) '
b TRk b e, % | o T Tl vl : e e i) a1 =t 1 -
t - L b o - . ‘ T o L i #yw = Ben, L5 i o 3 g Y . Wy
= P et e &% e - = b Bt ot Rl e = £} . D s e 5
- i e o - . - . s il o T R e g e Rl i Wy Earg N . 5
R R o 3 gl oy et A i ., N ey V¥ . Pl i A y - ¥ 4
o S N e . 2 ol . 3 v AT M T L e B 0 : O i A . :
e K o e " - . . & ~ = e - i w'ul, ol &
ke e i L S My e e S e e o e e e (S o L & . .
P ) i e A & s 1 Wiy AL r L4 - X L 0 ‘ma b A ) = g ] r R, = | i - 1
AL e N i P e T FEL v A R o ' e T e ) e " | A\ 5
o R A E ol L g Ay A, et Tk e T . e AR S S b = A % i p. ¢ v A :- 'S 3
t e ] i v )| i RS Bl E s B % i e S 5 St N A 4, . .
T " 4 1 B esttURl B | p— - oy - i ol AR R o ' T -
it ol S ] ! A I ; S | 1 1 R RPNy R ) S h ;
AN ¥ Fiil k= 1 | , v R ; ]
h W Nl & F Gad™ g ] s K i g { g et Srd e u -, " A 3 )
F ERERAEE > Vi ol SR i’ 4 NI YT * " 5 - = . L - = »
. 2 LT e o . i . ¥ 1 b i .- g
] L o A s, LT AT Y i Sl o by . - L, e " w TR v s
A Ly L . i o ikt L I i) S A d o 3
N . P o = e T R a Iy e S N & il

30PHHE CKYMNYEHHA NNEAOX
B CY3IP'| TENbLUA

SOPSHAHI BENWUYHUHK

] 0,0

& 1,0
[ 2.0
%
[ ]

3.0
4,0

805 . 5 Miyap / \
o 55 . . a.ﬁ_.\ //. - K
. o |/ 2 AmoT ’

¥ Lt ooty oy i :

30BPAXEHHA CY3IPIB
HA KAPTI XVII cT.

T N
MAJTUUAN BI13 MonapHa
30pS

MiBHIYHWIA
nonwc

HAMPAMOK 3EMHOI OC!




Py = b = e e e e, ey . o T g T ———— ey T S Ty SR g — R T R Sy ey s = - — - —— e T T T T T T T B S T‘J"."—" A T T
o

TYMAHHICTb "KIHCbKA
rONOBA" B CY3IP|

OPIOHA
L . \I‘i:- SN -
/ ‘E,:z“ AxepHap
YymaLbKun
LLinax

P A K Cyapsa

Bera Hazew 3IpokK

Yucna HaBkono
KapTu BKasywTb
roagvHU NpamMoro

nNiAHEeCeHHR

MANWNA BI3 '\

L
\ MNonspHa

3op4

MiBHIY

OPIEHTYBAHHSA 3A NONAPHOKO 30PEIO
(MonapHa 30pA 3aBXau BKA3ye HANPAMOK Ha NiBHIY)




{

BUAUMA MIBKYNA Micaus’

R !Ext'mrw

MH’:D% W"”

Bonbra-" &
”ﬂrcoaﬁf Cm. ;ﬂ’ J"L.r:lrm My
.'s.' o P

GATOKA
POCHA
ﬁywleh

J"'}ﬁ'} 136E
VivrGex o / .
Peccenr / "
i > MOPE fouB
o Cxiahapenai :
¥ TV . Apicrapx
Gatwboa. - i epdgor |
¥ Bacwo-1a-ama
#KapaaH |
prugepc | S
nLoepc
. . PE‘.Hrr,I._r""L
regin |

| [ Beemi
~Hﬂ' |-60°
-”ﬁ*-f,rns
I.Umr%rexr ;p.n;sﬂﬂir,q.r
u Paxxa
-F
e

o

: _%%4 I

{

p =

Kennep
9

I
|-40

CTIEKH

80

e u;ﬁ. ITpong
Biidi |
. PoHTEHA . [acceHn)
_ﬁ@ﬁ HB e p cehb fMOPE
E}OI’U’ [o]52 ) {
Mepxatop

Kanyag

| “"MOPE

Sy Brop# Thrdf

I"-;h ik

Jla 'J.{-'f?”.kr
Jhauly . -

i

ﬁlﬁ Binera !]be 4
.:'f'; WO O TaM
“. U.J'J l'l-_'l"n
\

.illf‘il}a;.-n J‘Ierrrﬂ !”p :mpx“'q"’zﬁ

_..ll"

-

SLUiKRgEpA

Ko

Q -‘:’hr’r"fi .

an f

[Taaren
fnam
K .
4. Enhokc
!
A e ¥
Apxiviel

Eparoc qﬁf‘&r@

|
"fﬂFEﬂ HUK 34100

Ansipole
Af’]':l'aft""r- |
| | XMAP

Myp

Qmuen b ﬂ’

H.a,‘;':{.lh] ﬂb“uﬁ J

f'rlhwﬁ
8 h.ap i /

niBHM

ﬂuuﬂ}‘eﬂ &

| bOMA ' : ,

| s n»ﬁk T

—— HTINTOH

E 607 \ “Mepkypi -
b y)

. L O
@I-ﬂ"ﬂ IEIF{:- ,ﬂ" nac

DEEFD rpﬂq nec

RIAERT

- -"l'. %
[ Tym.
5*3[\05‘

-

i

=~ BIEFO

.q-n_l__q_- - -I ”. 1B "UIIH'!J
| MO f:r = ﬂur*.mm,rm .J‘L}?Flal."f\#!
CHQCT! : \
‘ % " Mau,mﬁfﬁ
Fa \
¢ Utk
e - i { A mntmb "”C”:' £

f% PE ' V fninis { P{P.ﬁ‘:‘.l._‘]'

‘:m PiB

Eimar

<

MOPE |
! NTOKOK |

| !Afpwn. |
) - denambd o

L'r”““ﬁﬂ --
o til” E’t“ rl?'l' l

An-iA .-”'jl”"!

TapyHimA

MOBPE
40noCcTATKY 80

n renbepr
o Teghinr | 4
(DB MOPE
gﬂHrK T.Hl';'}'
ol Karapuya * Konyme
5 g JBpERICTIDG: i
%’r Anan %a | ;

o .ﬂwa Bift

= f"u:-m DM
. Hgnl,_r@g Pa[r' Heeal }

-rl |1 3
)ﬁm Mﬁfﬁﬁmv t‘i"” Hlfﬂ Pei d/ﬁﬂymlﬂ A

- oiie et 80 Ol
= ! Tlirick aMceH
Sl Bera <
P;{se..-&eprj@ Py
B e o - :I.-’ 4 d 1\}'
-60% 44 / i .f?.
/yQamem fak,,

OKE'H- o ; Q"

M‘qu;H
By taﬁrﬂﬁ;ﬂéﬂanhu ;
..a-"

Wb"“‘“? laﬁaoﬂffwafgf

‘gmcraub *s
Ao 3emni 384 400 km

nia.MéTp 3 476 km *
.

GNU3LKO
* 0,012 Mmacu
3emni

—160°C BHOMI
+120°C BpeHs -

*maca

Temnepawpa
nosepxHi

I'IIB.EIEHh

."/."?DMI'TI'OF-

fl‘*aﬁp

; EEE}]’I’IH Kar m',ﬁ

anig Makceenn

i PeokTHeTgs
JTH‘I;'f‘*'I-.t‘-:}H::H[--.pE ” o8B

3‘.‘}'-::}.0;?' ;

]
[

anoe
D aershr]
I"P,Ju ]
- ] - Irﬂ l:.i‘ n L]
fi‘r. Gavbat sxii O¢ o

Kids

Tk ._.. \{_Tam g ﬂhm‘mm

w-v-" :'m: h':-. mm}ﬁa THOK
m‘t‘" ‘ﬂ‘ E" m;ﬂciat‘t;m-ﬂ Lefall

-

5

WNdbesty

o

MacwTab 1: 30000 000 (B 1 caHTumeTpi 300 kinomeTpis)

‘.‘.
pCTe
TTYTREX

T

Xa 64

’(nmm;jce :

'®ip MIK

Im‘:lpr :-{sa-m-

' Winniren
‘j{e;; e

&
Q}}

"1 enep
\

|
Tl
[

,,ﬂa,l.:'jl#rf |

.‘?{E afl

i‘

|'

feXa .;m
r‘:,r.nin

rrmr

2

MICHLb

YMOBHI NMO3HAYEHHH

! Micue nocaaku Neplioro WIy4Horo
Tina I-E,Mi[:ﬂub (Wlyna-2", 1959 p.)4

Micue nepluoi Bucagkn nlogei Ha
Micsius ("Anonnon-11", 1969 p.)

Micue rocagkn,neploro asToMa-
TUYHOro,caMoXiaHOro anapara
("NyHoxon-1", 1970 p.)

¥ L]
MicauHi ropu
MicsuHi mopsa

Kpartepu

SBOPOTHA MIBKYJIA MICSALSA
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. ©®A3M MICSLS :

Yepe3 aMmiHy B3aemMHOro poarawiysasia 3emni, Micaus i CoHus
. BMIHIOETBCA OCBITNEHHS Micaus CoHuet. BHacnigok 3mihn
« OCBITNEHHS] 3MIHIOIOTLCS "06pUCH BUAUMOI YacTHHU Micsus. MNesHi,

- Bupumi i3 3emni popmu Micsius Ha3UBAIOTLCH %nuu Micaus: °

" 1.Hosui Micﬂun, 2.Monogunin Micsays, 3. ﬂapma qneprh, 5.MosHuiA
» ‘Micaus, 7.0cranxs ysepts, 8.Crapuii 'MichLb.
a, Yepes ‘re, wo Micaue mae cd:epuuuy d:upmy, npu #oro
4acTKOBOMY oceiTneHHi 360Ky BuHukae "cepn”. Ocsitnexi Gik
Micsus 3aexau gka3sye B Oik .CoHus HaBiTh, 9KWO auuu 3a
rOpu30HTOM.

COHFI‘II'IE 3ATEMHEHH% .

v* AI:TDDHDMi'IHB ABMLLE, KOMU Micﬂuh .
YaCTKOBO YW MOBHICTIO 3aKkpuBae
CoHue Bia 3emni, Ha3WBaWTbh COHAY-
HUM, 3aTEMHEHHAM. Yepes poamipn |
Mn:nun Ta BiacrtaHb Ao, 3emni TiHb Big
+ MicAus Ha 3emHi nosepxHi HEe Moxe
nepesuwysatn 270 km, TOMY
BUAMMUM Ue sBuwe Oysae Tiﬂbm y

* By3pKii CMY3i. @ @ s

L] - .

L HAnIBTIHS | . MICFI‘-!HE_.?.A_TEMHEHHH
. icAYHE 3aTeMHEeHHS BUHMKAE TOAi, KONW

—  Micsup 3axoauts Yy TIHI: gip 3emni ( crae
' Heocsitnenum CoHuem. Po3pi3HsioTh nosHe
MICSIYHE 3aTeMHEeHHS (xonu Micsup nonmcﬂn
noxpumu TikHio 3emni) i vacrxkoee mics, He
3aTeMHEeHHS. 3
* Micaus, sk Hauﬁnuxqe HebecHe Tinu,
NEBHUM YUHOM BMAMBAE HA 3EMAI0. t'-lspea
ue B GPi3HuX KyTO4YKax .mau.r,u_l nnaHeTu
mono'ﬁn _3MIiHIOETBCSA |piaeuh BOAMU;
auuuxamrh, TaK kaaani fnpunnuau i Bignaney.
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B naBHMHY nioguM He MOF/M MOSCHUTH npupony MICRYHMX Ta COHAYHMX 3BTEMHEHH, 'rumy Gosnuck ix. IChar»n.qgl 33BASKN AOCHTHEHHSM, HayKM

ac*rpounmn 3aBYacHO nﬁpamnymm AaT 3aTeMHEHb, L0 AaE MD)KJ‘IHBICTh [ONUTAMBUM NIOASM MiAroTyBaTHCS i CnocTepiraTy uituikasi ABULLA.
.
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alirrplmun EY/0BA 3EMAT _ BT

33 Cy4acHumu YSBNEHHAMM Sanmn ymopunacn 6/113bKO 4,6 mnpa pokie
TOMYy i3 puacmuou B ConauHii cucTemi rasoBo-nNUIOBOI PEYOBUHM.
« Y nopanswomy B pesynstati TpaHchOpMauil peyoBMH BMHWMKAWM Pi3HI 332
XiMiyHMM cknagom,, Gi3U4HUMM BNAacCTUBOCTAMM Ta arperatHiM CTaHoM
ob6onoHKku: 54p0, mMaHTis, 3emHa xnpa, a TaKkox n.qpactpepa i amacd:epa
fiapo ¢opMylOTb pe4yoBUHM, WO 32 *BnacTusocTamn uara.uwmb meTanu,
ane nosoasTs cebe sK piaki abo razonoaibHi PEe4YOBUHM. f-lapo poaxapeue
A0 Temnepartypu 4000°C, a Teunepawpa‘ UeHTpagbLHOl #oro -tacmﬂu ,
carae 5000°C. ., :
. JJpetuHa ob'emy ycim -3emni Ta 6? % w .Macﬂnpuname CERVEL(TH
F nmo, O4€BMAHO, CKNanaeThes 8> nepeuamun JTBEepaol pPeyvyoBuHW 3
TemnepaTypoio nlp. 4000°C 6inw aapa no 1000°Cy aepxmﬁ YacTUHI. _
. Buiie sig maHTii NEXUTb 3eMHa kopa, fka CKNajaeTeCa 3 [ripcbKux
* nopig‘ra miHepanis, u.g:n ¢dopmyloTh AEKiNbKa wWapis: 0CagoBMiA, rPaHiTHUMA
‘i gaaamrbsnﬁ ‘Thaumua 3eMHOI KOpM HeofHaKosa: Ha cyxoponi y
uauaum,ux ropax -» ‘no 80 «km, nia piauuuanu 30-40 km, a nig

" OKEaHIMHUMK 3arTa.quHauu BOHA aueau.wen.cn 1o 6 KM. - 3
x = . & . »

. - . L -
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PISUYHA KAPTA NIBKYJib

XKopx-Jlyi Jleknepk pe BroddoH - dpaHUy3bkuit yyeHuii-HaTypanicr, BUCOTK |
nucbMeHHuK, nepeknagay 16 cr. 3rigHo ioro Teopii 3emni Hawa nnaveTa BuLLE
YTBOpPUNach AK ynamok COHUS Nicns 3iTKHEHHS OCTaHHLOMO 3 KOMETOIO.
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MiBaeHHmit nomoc Cronuua Ykpaidn

KopooHu Ykpainm
Piykwn, Bogocnaan

MacwTab 1: 90 000 000
B 1 cantumeTpi 900 kinomerpis Osepa

900 0 900  1800km |
Kaunanu
B B B 0000000 [

3a rinoTesot0 PociicLKOro yyenoro nepiuoi nonosunu 20 cr. OTTO == Bonora
Wwmiara Tina CoHAYHOI CUCTEMW € pe3ynbTaToM KOHAEHCal CoF S Micku
HaBKONOCOHAYHOI ra3oBO-NMU0BOI XMapu. T

BynkaHu




MBMHW B METPAX

IMmanyin KanT - Himeuskuid dinocod 18-19 cr., y ceoiit Kocmoroniynin Teopii

NosICHUB NoxoaxeHHs COHSYHOI CMCTEMW i3 NEPBICHOI TYMAHHOCTI, YTBOPEHO! 3
OKpEeMWX 4acToK, Lo BeanepepBHO B3aEMOAIIDTL MiX cobolo.

CXIAHA NIBKYNSA
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—'—~| 2000
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. 8848 Moanaykv BMCOT Hap,
pIBHEM MOPSRA Y MeTpax

Y1022 TlosHaykm rnubuH y MmetTpax

Kopanosi pudwu
NeopoBMKM

o

¢ Mepwa excneaunuia Xpuctodopa Konymba
(1492-1493 pp.). BiakputTa AMepuku

—

LLinsx ekcneauuii Peprava Marennana
(1519-1522 pp.). Nepwa HaBKONOCBITHA NOAOPOX

3rigHo MpunnusHoi Teopii aHrniicbkoro actpoHoma 19-20 cr.
PAxenmca [DKUHCA NMnaHeT YTBOPUAMCA 3 PEYOBUHM, BIATOPTHYTOI
BiA CoHUA rpaBiTalidHUM TAXIHHAM 3ipKu, WO npoxoauna 6nmnsbko.




BO/IA B MPVPO/AI. KPYFOOBIF EOAM B NPYPOAI

BOJA B nNPUPOAI

Boaa - eguHa Ha 3emni peyoBuHa, NOWMpEHa B TPbLOX arperatHux CTaHax.
Haiibinblue ii y BUrnani piguHy: Ha CBITOBMIA OKeaH NiA3EMHI Ta rPYHTOBI BOAM, a
TakoX o3epa, pidkn T1a OGonota 3aranom npunapgae mamxke 98% Boau nnaHeTw.
MeHwe 2% BOAM NNaHeT 3HAXOOWTLCH Y TBEPAOMY CTaHi, Ue NbOQOBUKM i
MNOCTIMHWA CHIrOBMW nNoKpuBe. PewTa, BiAHOCHO HeEBenWka 4actka, Ue Boaa B
atmocdepi, wo nepebysae y ra3onoaibHoMy CTaHi.

Boaa BXoauTb A0 CKNaay BCiX XUBMX OpraHiamis. Tino noguHu, Hanpuknaa, Ha 65%
cKknapaetbcs 3 Boan. 'pubu, BogopocTi Ta Barato iHWKUX POCAKH, 0CODAMBO THX, L0
MaiOoTb COKOBMTI NNOAKU, MOXYTb BMilLlyBaTH A0 98% L€l pe4oBuHM.

3aranbHuii 00car BOAW Y NPUPOAI CTaHOBUTL Maixe 1,4 Mapa ky6. kM

KPYroOBIlr BOAU B NPUPOAI

3aBAskn TOMY, L0 BOAA MOXE NepexoauTi 3 OAHOTO CTaHy B iHLLMIA, Y NpUpoAl BiAOyBaeTLCs Ge3NepepBHUiA NPOLEC NepeMillleHHs Boay 3i CBITOBOrO OKeaHy Ha
CyxoAin, a 3 cyxozony - 3Hosy B CaiToBuit OkeaH. Lleit GeanepepBHUin NPOLLEC HA3UBAETLCA KPYroobir Boau B Npuposi. PO3pIHAIOTL Maauii kpyroobir, KOnu Boaa,
BUNAPOBYIOYMChL HAM, OKEAHOM, NEPeHOCUTLCS Ha NEBHY BiACTaHb | BUNAAAE Y BUTNSAl ONAAIB B iHLLIW YaCTMHI OKeaHy, Ta Beamkuii Kpyroobir, Konu nepeHeceHa Ha
CYXOfin 3 OKeaHy BoJa NOBEPTAETLCA Ha3af, [0 OKeaHy Mnicnis Toro, Sk, BUNABLLUM Y BUTASAI onagis, CTikae no noaepm—u abo NpoCcoYyETLCA Mg, 3emMneo.

BHFIEI,D,IHHFI ona,u.la
‘ T —

BUMNAPOBYBaHHA

CTIK BOAMW
B OKeaH
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POCJINHN YEPBOHOI KHUIM YKPAIHW

30HA MILWLWAHUX NiCIB JIICOCTENMOBA 30HA

303Y/IMHI YEPEBMYKM MEY-TPABA EONIOTHA AHAKAMIUC v

CTENOBA 30HA

PABYMK
MIPCHKMIA

i ! / \\ |

BIAKACHMK
MIBOHISA TOHKO/IUCTA A e
KPUMCbKI FrOPU

NIOMUKAMIHb _
XOBTO-3ENEHMIA

MacwTab 1:10 000 000
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MAYOK XOBTUI KOBUNA KAMEHENIOBHA FNIA TYPHEDOPA

YKPATHCbKI KAPMNATU

i B 3

HAPLINC BY3bKONUCTUN POAOAEHAPOH BENAZIOHHA 3BUYANHA JENb®IHIA BUCOKUIA J3BOHUKM KAPMATCHK
CXIIHOKAPMATCbKIA

BOMOLLKA KAPMATCHKA TUC SMIAHMI NEPBOLIBIT APIGHMIA BINOLBIT JITHIN TPAYHLUEMHEPA KY/ISICTA




30HA MIWWAHUX J1ICIB -

BEYIPHULA
BENETEHCbKA

LLYNIKA PY WA

CTEMNOBA 30HA

BEIMENLIA MEPA

XOXYNH
\

MONIKCEHA

-

MENIKAH
POXXEBMIA

NPOXBA

XOXITBA

YOPHE MOPE KPUMCbKI TOPU

KIT NICOBUM

TPUTOH MPCHKIN o
PO3ANIA ANBMIACBKA

ADAJTIHA
4YOPHOMOPCBKA

OCETEP ATNAHTUYHWIA FEKOH KPUMCbKMW

13




SOPARE RESC

NIBHIYHA NIBKYNA
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3ABJAHHA

1. Ha kapri 3opsasoro seba nignKwiTe HaACTYNHI Cy3ip'a:
Nee, bnnaunara, Ledei. MNoswayre i nianuwite NiKio
eKnINnTUKK

2. Ha cxemi "Hanpamok 3eMHOi Oci”™ No3HavTe i NiannITe
cyaip'a, MonapHy 30pi0 i MNiBHIYHKWA Nomoc

EEEESsEEIEREEEBE

........................................................................................

HANPAMOK 3EMHOI OCI
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CXIAHA NIBKYNg
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3ABAAHHA

1. Mignuwite Ha3Bu maTepukis

2. Nignuwite: Niexivkuia | NispgenHnid nomocwk, Exksatop,
MisHivHwia | NisageHHWA TPONiKK

3. Nignuwite okeann Ta HaMbinblui PIYKK NNAHETH

4. MNo3xaure kopooHn Yepaidu Ta nignuwwite il CTONML0
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OXOPOHA NPUPOLY
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