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CaMBIM IPOCTBHIM U TOCTYITHBIM JIJIs
HaOJIFOACHUS aTMOC(EPHBIM SIBJICHHEM
SIBJISIETCS 3aKaT HaIIero HeOECHOIO CBETHIIa—
CoutHia.

HeoObryaliHO KpaCOYHBIM, OH HUKOIIA HE
MOBTOpsETCS. A KapTHHA He0a U U3MECHCHHUE €€
B IIPOIIECCE 3aKara CTOJb SIPKa, YTO BHI3bIBACT
BOCXHUIIICHUE Y KAXKIO0I0 YEJIOBEKA.



Iloyemy 3aKkaTr KpacHbIU?

~ KpacHbin et 3axogsiero ConHua
00OyCnOBIIEH TEM, YTO COSTHEYHbIW CBET B
- Takue MOMEHTbI 13-3a HU3KOIO MOSTOXKEHUS
'CorHLua Haj ropusoHTOM npeofonesaer
HauMTENbHO BONbLLYIO TOMLLY BO3AYXa,
M AHEM. B pesynbtaTe 3T0oro cuHe-
ONETOBbIE JTy4M YCreBaloT pacceaTbCa U
ohils meM ot CorsiHua CBETOBOM My4Ke

| eo6na,u,arou.|,|/|M|/| B



"Ilyuyn byaab!"

[To mepe Toro kak ConHue

onyckaeTcs rnyoxe noa "
FOPU30HT, BO3HMKAET ObICTPO ]
pacnsibiBaloLLLEECHA PO30BOE "
NATHO — TaK Ha3blBaeMbIW
"MypnypHbIN CBET",

gocTturaroumMm HambonbLlero
pa3BUTUSA Npu rnyouHe COJ'IHIQ\
Nno4 ropn30OHTOM OKOJ10 4-5°Y- =
Camoro ropu3oHTa Hebo ryc &w =
KpacHeeT, a Nno ApKo
OKpalwleHHOMY Heby OT — ==
FOPMU30HTA K TOPUIOHTY TAHYTC
CBETIbIE Ty4YM B BUAE
OTYETNNBLIX paguanbHbIX NO0C

("Jlyun bypoab").




KpanHas nHamemayanbHOCTbL TEYEHUSA 3aKaTa U

MHOroo6pasune cConpoBOXAatoLLUX Ero ONTUYECKNX ABITEHWUM
3aBMCUT OT ONTUYECKUX XapaKTePUCTUK aTMOCdepbi! :

KO3 PpunLUMeEHTOB OcriabneHnst n paccessiHnd, KOTopble No-

pPa3HOMY NPOSBMAKTCA B 3aBUCUMOCTU OT 3EHUTHOIO
pacctosaHuns ConHuya;

HanpaBneHus HabnaeHUa MBbICOTbI HabnoaaTens.




LiBeT aHeBHOro Heba obycroBneH paccedaHMeM CONHEYHOro

cBeTa B 3eMHOM atmocdepe. Ewe B 1871r. aHMMUUCKUU
yyeHbln [K.Panen ycTtaHoBWN 3aKOH, COrflacHO KOTOpPOMY
MHTEHCUBHOCTbL pPaCCeAHHOro cBeTa MnponopunoHansHa
quBepTom CTENEHN YacTOTbl CBeTOBOI/I BOJIHbI.

IMEIOT cbl/loneTOBble CUHUE |/| rony6|5|‘e nyL||/| HammeHbmyro

— s ——

-~ KpacHble. MoaTomy Korna ceeT ot ConHua AocTturaet
'3e|\m+qv,4 cg,amoccpepbu, W/ Ha4duHaet paCCeI/IBaTbCFI

:

4

MUKPOC nmqexfki/llvriﬁl*cryu_teHMaMM " pa3p¢>keHmwv| Bomyx.a,
NOCTOSHHO BO3HI/|K'aPOU_lI/IMI/I B aTMOCCbepe/ m Ham60nbmyro
NHTEHCUBHOCTb B pacCesHHOM cBeTe byayT MMETb nqu u3
CUHe-(NONEeTOBOM 4YacTu crnekTpa. Pesynstupyowuin LBET
pacCesiHHbIX MyYen Npu 3TOM OKa3bIBaETCH ronyobiM.




CoJHeYHOE 3aTMEHHEe

HAcHBIN CONTHEUHBIN TECHb.

Ha neOe Hu oOnauka. SAp
nogHsBineecs CoHIe.

CoiHeuHoe 3aTMEHUE
BSICHSACTCS TEM, YTO
JNBYKCHUH BOKPYT
emiu JlyHa MoxeT

0Ka3aTbCs MEXKTY
emvuieil 1 CoaHIIEM.

U Bapyr cpenu Oeina 1
MPOUCXOJUT YTO-TO
HEOOBSICHUMOE,
Ha Comniie cripaBa
3aJIBUTAETCS YTO-TO
yepHoe. Bor yxe ot CoJiH
OCTAaeTCA Y3€HbKUU SIPKUU
cepnuk. MrHOBEHUE. ..
W BuzieH YEepHBIN KPYT,
OKPY>KCHHBIN CepeOpUCTHIM
CUSIHUEM — COJTHEYHOM KOPOHOM.

HaCTYHI/IJ'IO ITOJIHOC€ COJIHCHHOC 3aTMCHMHC.



B cBoeM ABMXXKEHUU BMECTE C
3emnen Bokpyr CosnHua JlyHa
4acTOo 3acCrIOHAET (MOKpbLIBaET)
3Be30bl 304MaKarnbHbIX
Cco3Be34uNn, N0 KOTOPbIM
NPOXOAMUT JTYHHbIN NYTb.
[lepnoguyecku JlyHa yacTuUYHO
WU MOSNHOCTbLIO 3aCIOHSAET
CornHue — nponcxoaaT
COJIHEYHbIE 3aTMEHUS.
ConHeYHble 3aTMEHUS
BO3MOXHbl TOSIbKO Npw
HOBOSNYHUSIX, koraa JlyHa
npoxoant mexay CornHuem u
3eMren, HO He Npun BCEX.
[Tockonbky JlyHa moxeTt
OTXOAUTb OT SKIMUNTUKM (Ha
KoTopown Haxoautcsa CorHLue) Ha
5,2 rpagyca, TO NOKPbITUS
ConHua JlyHow He Bcerga
OCYLLECTBMMBI.




YcnoBusa BUOMMOCTU U HACTYNEHUS
COJTHEYHbIX 3aTMEHUU

CoJIHEUHbIC 3aTMEHUS BUJIHBI HE U3
BCEX MECTHOCTEMN JTHEBHOTO
noJjrymapus 3emuu. M3-3a cBonx
HeOOoIpIINX pazMepoB JIyHa HE MOXKET
CKpbITh COJIHIIA OT BCETO 3EMHOTO
nonymapus. ColHIE JalbIlIe OT
3emnu, uem JlyHa, nmpumepHo B 390
pa3, Ho ero guameTtp (1 392 000 km)
nmoutu B 400 pa3 npeBbIIAET TUAMETP
JIynsi (3476 kM), ¥ TOITOMY
ocpemaemasa ConnueM Jlyna
OTOpAChIBAET B IIPOCTPAHCTBO

CXOIAIUNCA KOHYC TEHU U 13 mecT 3eMHOI MOBEpXHOCTH,
OKPY2KaIOIIUU €r0 pacXoasIunuCs OKa3aBIIUXCS B IyHHOU TeHU (A), BUTHO
KOHYC IIOJTyTCHH. nojiHoe coiHeuHoe 3armenue (CoHie

Korna 5T KOHYCBI IEPECEKAIOTC, TO  [omHOCTHIO 3aKpBITO JIyHOIH), 2 B

JIyHHdA TCHD 1 TTOIYTCHB MAdIOT Hd MECTHOCTSX, IOKPBITHIX JIYHHOM TTOJTYTECHBIO
HCC, U U3 JdHHOHN 3CMHOU

B
[OBEPXHOCTH MOYKHO HAGIIONATH (B u C), mpoucxogut 9aCTHOE CONHETHOE
COMHETHOE 39TMEHIE. 3ATMEHHE (COJTHEUHBIN TUCK 3aCIIOHEH
JIyHOI1 HE TTOITHOCTBIO).



[lepuoduyHocmeb

OuepeaHoe MOJIHOE 3aTMEHHUE

CoJuaHna %Mgcmseée f il : -

HpOIlOJI)KI/ITe.HI)HOCTI)IO OKOJIO
JNTHEYHbIX 3aTMEHNN B

puoAVHECKM NOBTOPAMTAA, HPOHE[HMH IR o oy

T TPEXTIEPUOAOB: - 16 okTAOpPesLAfaBT NsiTi, M BCe OHM

oIX 0as, UM CUHQAMYECKOTO  0BA3aTeNIbHO YaCTHBIE C

: S HebosnbLwmMm doasamu.
HbL. ,};l,HaKo Tak1e trydan o4eHb
) peaku. MocreaHuivi pas natb
Iy COMHEYHbIX 3aTMEHU ObINO B
~ 19351, M 102206 . 3TOMO

Spe3  0Onbllie He MOBTOPUTCS.

3 -.,'TOKHo YyacTHble 3aTMeHust ByayT.
(Mrm 10,3 CYTOK, ECnV B 3TOM B 2011, 2029 n B 2047 r. Yawe
MsiTb BUCOKOCHBIX NET), Ha3Ba 1 Capocom. BCEro exerofHo 6bIBaeT rno
MIPOTSHKEeHUN capoca B cpeaHeMn| -':f':; 1cxoam '42-43 2-3 COINHEYHbIX 3aTMeHNs,

7 COMHEUHbIX 8aTMEHMS, U3 KOTOPLIX 14 MOMHBIX, 13-14  MPUYEM OAHO U3 HX, KaK

Konbueo6pa3Hb|x U 15 ‘-IaCTHbIX\ NpaBusio, MOMHOE Mnu
konbLieobpasHoe.

nepunoga CMeHbI ny
Mecsua 29,53aHen,

Kamp,oe com?eque 3aTMEeHN¢
nepuog BPEMEHU B 6585,3 cy



Paoyra

Kak HCOXXHIaHHO U SIPKO O, B 5TOM pajJly>KHOM BHUJICHbE

Ha Biaaxaom He6a CHUHCBC Kakasg gera IS ouen!

BoznymiHas Bo3BUTaNach apka OHO JaHO HaAM Ha MTHOBEHBE,

B cBoéM MHHYTHOM JIoBH e€ro — J10Bu CKopeu!
TOP>KECTBE!

OnuH KOHEII B Jieca BOH3MIIA,
Jlpyrum 3a objaka yiia — :
Omna nmoaxne6a ooxBaTuia

M B BBICOTE M3HEMOTTIA.

EMOTPH - OHO YK
OOJIEIHETIO-

mC MUHYTY, IBE U YTO K7
Viio, xak To yiaéT Becewelo,

Ay e b100100%0000 7!
[ KUBEINID.
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WKHGCT‘HB 'KOpE MCIC3aeT. BHA YN

[OJIOC 3aBUCAT OT Pa3MEPOB KaleIeK BObI i MX KOJIIMYECTBa. S
BosbIme Karmin co3naroT 0oiee Y3KyI0 pagayry, ¢ pGBKO S "’“
2l .-\

BBIJACIJISFOMIMMUCS [IBETAMH, MAJIBIC - YTy PACIUIBIBYATYIO, 6JIeKJ1yto
U Jaxe 0eiyro. Bot mouemy sipkast y3kas BHUJIHA JIETOM IIOCJIE
I'PO30BOTO HOXK/IsI, BO BPEMsI KOTOPOTO IMAJA0T KPYITHBIC KAILJIHN.

Pajmyra MoXeT BBI3bIBATHCA HE TOJBKO CosHIleM, HO 1 JIyHOM. B
3TOM CJIy4Yae €€ Ha3bIBAOT JIYHHOU paayrou. JIyHHbIE paayru OUYE€Hb
ciadbl. I103TOMY MX MOXXHO HAOJOAATh TOJILKO B HOYb HPH MOJIHOM
Jlyne.



Iloyemy nmosiBJIsieTcs payra?

-

§eie Teopus pagyru Obial nd . Pene

C ";‘S HIE 1[BETOB U | 5 ObLITH

| 'I[KI/I cioxuoi rEiboasl Ol BETa 1 €ro

RUCIICPCHUU B Qf paayru pazjinyda MI HBIX H]‘S.CTOB,

IJIABHO MEPEXOIASIINX OOUH B JIPYTOW.

BO3HMKHOBEHUE DAYy OOLACHMCICH® IIDEIOMICHN ST

OTPAKCHHUEM U I[I/I(l)paKI_[I/IGI/I CBC€TAa B K&HHHX I[O)KI[}I

3 BC %m Hﬂm

.‘. 3
/my&o JacTh €€ AYI'Ue MO)KHO

" BE 013 CorHia okasbiBaeTCs
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yepes Coane (}'IyHy) 1 a3
- Hd 6 aaTtend.

i Aa05 e
0BbIYHO BLIFISANT KaK YacTb
OKPYXXHOCTH, AYIa.

YHeMm BblLLE TOYKa 3PEHNA, TEM
pajyra rnoJiHee — C lopbl Win
CaMoJIETa MOXHO YBUAETDb U

<« 3 5 HENYHO OKPYXHOCTb.

Habnoaatento KaxeTcs, YTo U3 NPOCTPAHCTBA MO KOHLUEHTPNYECKNUM
Kpyram (ayram) NCXoAnT pa3HOLBETHOE cBeYeHne (Mpu 3TOM UCTOYHMK
JPKOro CBETA BCEr/la A0/KEH HAaXOANTLCS 3a CMUHON HabntogaTens



JIBe pagyru

OcHoBHas paayra odopasyercs 3a
CYET OTPAKEHUS CBETA B KAIUIAX
BOBI. A M0oOOYHAs paayra
oOpa3yeTcs B pe3ybTare

CBETa
BHYTPU KaXKJI0U Karuii. B aTtom
ciy4dae Jy4u CBETa BBIXOAAT U3
KaIIx TIO/I IPYTUMHM yTJIIaMH, 4YeM
T€, KOTOPBIE JAOT OCHOBHYIO
az(yry, U 1IBE€Ta B MOOOYHOM
RILYT'C pacnonaranTc;I B




IoasspHoe cusiHue

L4
AR

»

OoHUM U3 KPa

S CUSHUS UMEIOT 3€JI€HBIN
OK C M3pEaKa NOABIISAIOMUMUCS
KaAUMOM PO30BOTO MJIM KPACHOIO IIBETA.
OBHBIX (popMax - B
BUIJIC JIC 1E ¢ 1.
JIeHTBI Kak OBl BUCAT B TEMHOM IPOCTPAHCTBE HEOA,

HAIIOMUHASA TUTAHTCKUW 3aHABEC UJIU JPATTUPOBKY,
MPOTSAHYBIITYIOCS OOBIYHO C BOCTOKA Ha 3amaji Ha ThICSYU

KHJIOMCTPOB. BrIcoTa 3TOro 3aHaBeca COCTaBISIET HECKOIBKO
COTCH KHJIOMCTPOB, TOJIIIHNHA HC IIPCBLIIIACT HCCKOJIBKHUX COTCH

METPOB, IPUYEM CKB €ro BUIHBI 3BE3bl. Tepss
MHTECHCUBHOCTH, ar0TCs B IIATHA.







~ Kak BO3HUKAIOT HOISPHBIE CUSHUS ?

3eMJIs IPEACTABIACT COO0M OrPOMHBIA MAarHUT, FO’KHBIN MOJIOC KOTOPOTO
HaXOAUTCA BOIU3U CEBEPHOIO Teorpa(uuecKoro Moyroca, a CEBEpHbIA —
BOJIM3H F0)KHOr0. CHIIOBBIE JIMHUU MATHUTHOT'O IIOJISE 3€MJIH, BEIXOISAT U3

- 0071acTH, IPUJIETAIOIIEN K CEBEPHOMY MAarHUTHOMY ITOJIXOCY 3EMIIH,

- OXBATbIBAIOT 36MHOM 1Iap U BXOAT B HErO B 001aCTH F0)KHOT'O MarHUTHOIO
MOJIIOCA.

DJIEKTPOHBI WJIM HPOTOHBI, MOMABIINE B MArHUTHOE TOJI€ 3EMJIU, IBUKYTCS
10 CHHUpPaJiv, CT€Kas B 00J1aCTh MOJIIOCOB, IJIc BOSHUKAET UX YBEIMUYCHHAS
KOHIIEHTpauus. [ I[pOTOHBI 1 3JIEKTPOHBI MPOU3BOAAT HOHU3ALUIO U
BO30YKJCHME aTOMOB U MOJIEKYJI ra30B. Bo30yK1eHHbIE aTOMBI T'a30B OT/IAI0T
00OpaTHO MOJYYEHHYIO SHEPIHIO B BUJIE CBETA, HAIIOAOOKE TOr0, KaK 3TO
IIPOMCXOAUT B TPyOKax ¢ pa3peKECHHBIM ra30M MpH MPONYyCKaHUU Y€pe3 HUX
TOKOB.

CnekTpallbHOE UCCISA0BAHNE ITOKA3BIBACT, UTO 3€JICHOE M KPACHOEC CBECUCHHE
PUHAIICKUAT BO30YKICHHBIM aTOMaM KUCIIOpoAa , APYTUM Cl1a0bIM
MCTOYHMKOM KPACHOIO CBETA SBJISIFOTCSI @aTOMbI BOIOPO/Ia; MH(PAKPACHOE U
(roJIeTOBOE NMPUHAJICKUT MOHU30BAHHBIM MOJICKYJIaM a30Ta.



@l 3eMJIEW U COCTOAT U3 MEJIBYANIIINX KPUCTAJIMKOB JIbJA,
KQ FOpBIE Hallle BCEro MMeOT (opMy IIECTUTPAHHBIX CTOJOMUKOB
{1 TLTACTHHOK.

| Hezmp}me KPHUCTAJJIUKH, OITYyCKasICh U MOJHUMASCh B IIOTOKAaX
BO3/1yXa, TO MOJ00HO 3€pKajly OTPaKaroT, TO MOAO0OHO
CTEKIISHHOM IPU3ME TPENOMIIAIOT MaIAI0IIME Ha HUX COMHEYHBIE
myjai. B pesynbrare 9Toit CloXHOM OTITHIE KO Hrp : \
QAIBIIIOTCS HA HEQE JIOKHbIC COII 113 ,‘ ' *; . , ; U,‘."-e‘z\,l" |
Jb], B KO@O -f_.. y iPH JKCIARIE ;»,_.w., C - ;400 'h e g "—?a L
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TIPEJIOMIISIS CBET CBOUMH OOKOBBIMH I'PAHSIMH.

Tperbe «CoOHIIE) MOSIBIIETCS, KOTJa HaJ HACTOSIIMM COJIHIIEM BHIHA
JIYIIb OJHA BEPXHSA 4acTh rajo-Kpyra. [Topoit 3To 0Tpe30K ayry, HHOIra
CBETJIOE IISATHO HeomnpeaeaeHHor (popMbl. CilydaeTcsl Tak, 4TO JIOKHBIE
COJIHIIA HE YCTYIAIOT Mo sipkocTu camomy CouHity. Habmronast ux, npeBHue
JETOMUCIBI MHUCAIM O «TPEX COJHIAX», 00 OTPYOICHHBIX OTHEHHBIX
roJI0Bax M T.II.







