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1. ITosicHUTEAbLHAA 3aMUCKA
PaGouast mporpamma o actponomuu i 11 kiacca pazpaborana Ha OCHOBE:

1. ®depnepanbubiii 3akoH PO «O06 ob6pazoBanuu B Poccuiickoit deneparun» ot 29 nexadps
2012 r. N 273-®3;

2. ®KT'OC- 2004, yrBepxaéH nprkazoM MHUHHCTEpCTBA 00pa30BaHUs U HAYKH
Poccuiickoit deneparuu ot 05.03.2004r. Ne 1089;

3. @enepanbHblil IepeueHb Y4YEOHUKOB, PEKOMEHAYEMBIX K HCIOJB30BaHUIO IIpU
peaM3anuy UMEIOIIUX TOCYIapCTBEHHYIO aKKPEIUTAIHIO 00pa30BaTelbHBIX MPOTPaMM
Ha4yaJIbHOTO OOIIEro, OCHOBHOTO 00IIIEero, CpeTHero ooIero oopasopanus ot 28 nekadps
2018 1. Ne 345;

4. TlocraHoBneHnue [TaBHOTO TOCYJapCTBEHHOTO CaHUTApHOTO Bpada PD ot 29 nexabps
2010r. N 189 «O6 yrBepxknmenuun CanlluH 2.4.2.2821-10 «CanutapHo-
SMUAEMHOJIOTHYECKHEe TpeOOBaHUs K YCIOBUSM U OpraHu3aldd OOydeHus B
0011e00pa30BaTEIbHBIX YUPEKIACHUSIXY;

5. Tonoxenus «O paboueii mporpaMMe yueOHOTO MpeIMeTa, Kypca, TUCIUTUTHHBI (MOIYJIS)
MOY «COIII ¢. MuxainoBka»;

6. Crpayr, E. K. Ilporpamma: Actponomus. bazoBblii ypoBeHb. 11 kmacc: yudeOGHO-
metoaudeckoe ocooue / E. K. Ctpayr. — M. : [Ipoda, 2017. — 11 c.

7. Yapyrun B.M. Actponomus. 10-11 kmaccer : yue6. mig o0uieo0pa3oBar. opranu3aiui :
0a3oBbIi ypoBeHb / B.M Uapyrun. — 2-¢ u3n., ucnp. — M.: [Ipocsemenue, 2018 — 144c.:
wi. — (Coepsr 1-11).

8. Meroauueckoe mocodbue, M.A. Kynam, /Ipoda, Beprukans 2017

Oobuwaa xapakmepucmuka yuedHo20 npeomema

ACTpOHOMMUS 3aHUMaET 0C0O0€ MECTO B CHCTEME €CTECTBEHHOHAYYHBIX 3HAHUM, TaK KaK OHa
3aTparuBaeT INyOWHHBIE BOIIPOCHI CYIIECTBOBAHUS YEJIOBEKA B OKPY)KAIOIIEM MUDPE U B HEMl
KOHIIEHTPUPYIOTCSI OCHOBHBIE TIPOTUBOPEUMSI MEX]1y ObITHEM YelloBeKa U ero cozHanueM. Ha
MPOTSKEHUH ThICSIUETIETUH aCTPOHOMMSI 11arajia B HOTY ¢ puiiocopueil u penuruei,
uH(popMalel, MoYeprnHyToi u3 HabI0AeH I 3BE3HOTO Heba, MUTala BHYTPEHHUN MU
YeJI0BEKa, €ro peIUruo3Hble MpeIcTaBIeHus 00 OKpysKaroleM Mupe. Bo Bcex npeBHHUX
¢dmtocopckux MIKOIaX aCTPOHOMHUS 3aHMUMaJIa Beyliee MecTo. Tak Kak acTpOHOMHUS He
3aTparvBajia HeMoCPEICTBEHHO YCIOBUS KHU3HU U JIEATEIBHOCTH Y€I0BEKa, TO MOTPEOHOCTh B
Hell Bo3HUKaa Ha 0oJiee BBICOKOM YPOBHE YMCTBEHHOTO U TyXOBHOT'O Pa3BUTHS YEJIOBEKA, U
MI03TOMY, OHa OblIa JOCTYIHA TOHUMAHHIO Y3KOT0 Kpyra 00pa30BaHHBIX JIIOJIEH.

Bcé coBpeMenHoe ecTecTBO3HAHUE: (PU3MKA, MaTeMaTHKa, reorpadus U qpyrue HayKu —
MUTAJIOCh M pa3BUBAIOCH OJ1aroapsi pa3BUTHIO aCTPOHOMHUU. J[0CTaTOYHO BCIIOMHUTH
MCXaHUKY, MaTeMaTHYeCKHH aHaJIn3, pa3BUTHLIC HrroToHOM 1 eTO mocijegoBareiisiMu B OCHOBHOM
JUIs OOBSICHEHUS IBUKEHUsI HeOecHBIX Tesl. COBpEMEHHBIE HIeU M TEOPUH: 00IIast TEOPHs
OTHOCUTECJIBHOCTH, (1)1/131/11(3 SJIEMEHTAPHBIX YaCTUI[ — BO MHOI'OM 3MXKAYTCS HAa JOCTHKCHUAX
COBPEMEHHOM aCTPOHOMUH, TaKHX €€ pa3/IenoB, Kak acTpodu3rka U KOCMOJIOTHUSI.

YToObl IpaBUIBLHO MOHATH COBPEMEHHOE €CTECTBO3HAHNE, HEOOXOAMMO U3y4aTh aCTPOHOMHUIO,
MIPOHM3BIBAIOIIYIO €r0 1 JISKAIIYIO B €r0 OCHOBaX. MHOTHE CIEIUATUCTBI CYUTAIOT, YTO BOOOIIIE
MPENo/IaBaHNe €CTECTBO3HAHUS HAJI0 OCTPOUTHh HA OCHOBE €ro aCTPOHOMUYECKUX KopHen. [1o-
BUJIUMOMY, TAKOM MOJX0]] TO3BOJIUT HE TOJIHKO MOBBICUTH KAYECTBO €CTECTBEHHO-HAYYHOTO
o0pa3oBaHus, HO U PEIIUTh MPOOIIeMy NMOTEPU HHTEpeca yJallluXcsl K U3YYEHUIO €CTECTBEHHBIX

HayK.



MecTo npeamMera B y4eOHOM IJIaHe IKOJIbI.

[TpenMeT «AcTPOHOMHUS BXOIUT B 00pa30BaTEIbHYIO MIPEAMETHYIO 00JIacTh
«EcrecTBO3HAHUM»
[Iporpamma kypca paccuntana Ha 34 yaca (1 yac B He/Ielo)

Pabouas nporpamma npeanasHauena ajs o0yyaroniuxes 11 kimacca.

Heau n 3a1a4u U3y4yeHus npeamera
Ha ocnoBanum TpeboBanuii ®enepanpHoro l'ocymapcTBEeHHOTO 00pa30BaTEIBHOTO
CTaHJapTa, B COJIEP)KAaHUU KaJICHJAPHO-TEMATUYECKOr0 TUIAHUPOBAHUS IPEIOJIaraeTcs

p€ajin30BaTh aKTyaJIbHBIC B HACTOAIICE BPEMS 3ala4YH Oﬁy'-IeHI/Iﬂ:

IIpenMeTHbIe: ONPENCISAIOT CIEAYIONIME OCOOCHHOCTH IPEIBSIBICHUS COJCPKAHUS
o0pa3oBaHUs: OHO MPEACTABICHO B BHJE TPEX TEMaTWYCCKUX OJIOKOB. B mepBom Oioke
NPECTaBICHBl JUIAKTUYCCKUE CIMHMIIBI, O0CCIICYMBAIONINE COBEPIICHCTBOBAHUE HABBIKOB
HAay4YHOI'O ITO3HAaHU. Bo BTOPOM — OIUAAKTHYCCKUC CAWMHUIBI, KOTOPLIC COACPIKAT CBCACHUS 10
TEOpUH acTpOU3UKU M AacTPOHOMHUHU. B TperbeM OJIOKE TpPEICTaBICHBl JUIAKTHUYECKUE
€MHMUIIBI, OTPAYKAIOLINE UCTOPUIO PA3BUTHUS aCTPOPUZUKU U ACTPOHOMHUHU.

Jluunocmuple: BBIABISIIOT TPUOPUTET BOCIUTATENBHBIX W Pa3BUBAIONIMX IEJeH
oOyuenus. CrnocoOHOCTh y4yallMXCs MOHMMATh MPUYUHBI U JIOTMKY DPa3BUTUS (U3MYECKHUX
MPOILIECCOB OTKPBIBAET BO3MOXHOCTH JJII OCMBICIEHHOTO BOCIHPHSTHS BCEro pPa3zHOOOpaszus
MHUPOBO33PEHYECKUX, COLMOKYIbTYPHBIX CHCTEM, CYIIECTBYIOINIMX B COBPEMEHHOM MHpE.
Cuctema  y4eOHBIX  3aHATUA  TpU3BaHa  CIIOCOOCTBOBATh  Pa3BUTHUIO  JIMYHOCTHOMU
camMouJIeHTU(UKALIUY, TYMAaHUTAPHOUN KYJIbTYPHI IIKOJIBHUKOB, UX MPHUOOIICHUIO K COBPEMEHHOMN
bu3HYeCcKO HAyKe U TeXHUKE, YCUIICHUIO MOTHUBAIIUU K COLIMAILHOMY TMO3HAHUIO 1 TBOPUYECTBY,
BOCIUTAHUIO JIMYHOCTHO U OOIIECTBEHHO BOCTPEOOBaHHBIX KauecTB, B TOM YHCIE
rPaK/IaHCTBEHHOCTHU, TOJIEPAHTHOCTH.

MeTtanpeaMeTHbIe: OTPaKaeT CTPATETHUI0 COBPEMEHHOH 00pa30BaTENbHOM MOIMTUKU:
HEO0OXOUMOCTh BOCIIMTAHUS YEJIOBEKa M rpaKJaHUHA, UHTETPUPOBAHHOTO B COBPEMEHHOE EMY
o0I1eCTBO, HALIEJIGHHOTO Ha COBEPIIEHCTBOBaHME JToro obmectBa. Cucrema ypoKoB
COPUEHTHpPOBaHA HE CTOJIbKO Ha TMepefady «TOTOBBIX 3HAHUI», CKOJIBKO Ha (OPMUPOBAHUE
aKTUBHOM JIMYHOCTH, MOTHMBHUPOBAHHOH K caMo00pazoBaHMIO, OOjajnaromeid J0CTaTOUYHBIMU
HaBbIKAMHU U MCUXOJIOTMYECKUMH YCTAHOBKAMHU K CaMOCTOSITEIbHOMY TOUCKY, OTOODPY, aHAIU3y
U HCIIOJIb30BaHUIO MH(OpMau. DTO MOMOXET BBIMYCKHUKY aJalTHPOBAaThCS B MHpE, IJIe
o0beM HHpOpMAIMM pacTeT B TE€OMETPUYECKON TMporpeccud, TI€ COLUalbHAasI U
npodeccuoHaIbHast YCHEIIHOCTh HAMPSMYIO 3aBUCST OT MO3UTHUBHOIO OTHOUICHUSI K HOBAIMSM,
CaMOCTOSTENIBHOCTH MBIIUICHHS]T U WHUIMATUBHOCTH, OT TOTOBHOCTH MPOSIBISATH TBOPYECKHUU
NOJAXOA K Jelly, HUCKaTh HEeCTaHJapTHBIE CHOCOOBI peIIeHus MpoOsieM, OT TOTOBHOCTH K
KOHCTPYKTUBHOMY B3aMMOJIEUCTBHIO C JIOJbMH. B pamMkax gaHHOUW NMporpaMMsl IIPEATNIOIAraeTcs
AKTUBHOE MCII0JIb30BaHHE HHTEPHET - PECYPCOB U MH(POPMAIIMOHHBIX TEXHOJIOTHH.

Ienn o0y4enus:
HGJ'ISIMI/I HU3Yy4YCHUA aCTPOHOMUHN HA JaHHOM 3TaIie o6yquH${ SIBIISIFOTCSL:

— OCO3HaHME MPUHIMITUATIBLHOM POJIM ACTPOHOMUM B MO3HAHUU (DYH/IaMEHTAIbHBIX 3aKOHOB
IpUPObI U GOPMHUPOBAHUS €CTECTBEHHOHAYYHON KapTUHBI MUPA;



— npuoOpeTeHue 3HaHu| 0 PU3NIECKON MPUPOIe HEOECHBIX T U CUCTEM, CTPOSHUS SBOJIIOLIUU
BcenenHoi, mpocTpaHCTBEHHBIX U BpEMEHHBIX MaciiTabax BeenenHoi, Hanbosee BayKHBIX
ACTPOHOMMYECKUX OTKPBITUSX, ONPEAEIUBIINX PA3BUTHE HAYKU U TEXHUKHU;

— OBJIQJICHUE YMECHUSIMHU OOBSICHATH BUIUMOE TIOJIO)KCHHE H JIBHDKCHHE HEOSCHBIX Tell
MIPUHIIMIIAMH OTIPECIICHUSI MECTOIOJIOKECHUS U BPEMEHHU 10 aCTPOHOMHUYECKHM 00BEKTaM,
HaBBIKAMH MPAKTUYECKOTO UCIOJIB30BAHUS KOMIBIOTEPHBIX MPHIIOKEHUHN JJIs1 ONIPEIeTICHUS
BUJIa 3BE3/THOTO HeOa B KOHKPETHOM IYHKTE ISl 33IaHHOTO BPEMEHHU;

— pa3BUTHE NI03HABATEJIbHBIX HUHTEPECOB, NHTEUIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B
npolecce NpUOOPETeHHs 3HaHUH 110 aCTPOHOMHHU € MCII0JIb30BAaHUEM PA3JIUYHbIX HCTOUHUKOB
UH(POPMALIUU ¥ COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOJIOTUH;

— (hopmMupoBaHNE HAYYHOTO MUPOBO33PEHUS;

— (hopMUpOBaHME HABBIKOB MCII0JIb30BAaHHsI €CTECTBEHHOHAYUYHBIX U (PU3MKO-MaTeMaTHYECKHX
3HaHUM JUIsl 0OOBEKTHOI'O aHaJIM3a YCTPOMCTBA OKPYKAIOIIEr0 MUpa Ha IPUMEPE JOCTUKEHUM
COBPEMEHHOM acTpOPHU3UKH, ACTPOHOMHUH U KOCMOHABTUKH.

3ajgaya acTpOHOMUU, KaK U J1I000r0 €CTECTBEHHOHAYYHOT'O NPeIMEeTa, U3y4aeMOIro B OCHOBHOM
IIKOJI€ WK Ha 0a30BOM YPOBHE B CTaplLIeH HIKOJIE, — (OPMUPOBAHUE €CTECTBEHHOHAYYHON
rpamoTHOCTH. EcTecTBeHHOHay4YHas IpaMOTHOCTh — 3TO CIIOCOOHOCTD YEJIOBEKA 3aHUMATh
AKTHUBHYIO TPaXIaHCKYIO MTO3UIUIO IO BOIIPOCAM, CBSI3aHHBIM C Pa3BUTHEM €CTECTBEHHBIX HayK
U IPUMEHEHUEM UX JOCTHXKEHUH, a TaKk)Ke ero rOTOBHOCTh HHTEPECOBATHCS
€CTECTBEHHOHAYYHBIMU UJIESIMU, 3TO HE CHHOHUM €CTECTBEHHOHAYYHBIX 3HAaHUI U YMEHHUI, a
3HAHMS U YMEHHUS — B ICUCTBUH, U HE IIPOCTO B IEMCTBUH, a B ACUCTBUM IPUMEHUTEIBHO K
peaybHBIM 3a7auaM. EcTecTBEHHOHAYYHO TPaMOTHBIH UeI0BEK CTPEMHUTCS y4acTBOBATh B
apryMEHTHPOBAHHOM OOCYX/I€HUH NMPOOIJIEM, OTHOCSIUXCSA K €CTECTBEHHBIM HayKaM U
TEXHOJIOTHSIM, YTO TPeOYeT OT HETO CIENYIOIINX KOMIETEHTHOCTEMH:

— HAY4YHO O0OBICHATH SIBJICHUA,
— IHOHUMATh OCHOBHBIE OCOOCHHOCTH C€CTCCTBCHHOHAYYHOT'O UCCJIICIOBAHUA

— UHTCPIPETUPOBATHL JaHHBIC U UCITIOJIb30BATh HAYYHBIC NOKA3ATCIbCTBA IJIA ITOJTYYCHUA
BBIBOIOB.

IInanupyemble pe3yIbTaThl OCBOCHHA Y4eOHOI0 peaMera

o Ilomyunts mpencraBiaeHus o CTPYKType U MacuiTabax BeeneHHON 1 MecTe YenoBeka B
Hell. Y3HaTh 0 cpeAcTBax, KOTOPbIE UCIOIb3YIOT ACTPOHOMBI, YTOOBI 3aIJIIHYTh B CAMbIE
ylanéHHble Yroiku BeceneHHOM 1 He TOJIBKO YBUAETh HEOECHBIE Tela B HEIOCTYIHBIX C
3eMIIH Trara3oHax JUIMH BOJIH JIEKTPOMArHUTHOTO U3JIYYEHHUs], HO ¥ y3HaTh O HOBBIX
KaHaJlaxX MMoJly4yeHus nHPopMalruu 0 HeOECHBIX TeIaxX ¢ MOMOIBIO HEUTPUHHBIX
rPaBUTALMOHHO-BOJHOBBIX TEJIECKOIIOB.

e VY3HaTh 0 HaOJIIOJJTAEMOM CJIOKHOM JIBWXKEHMH TutaHeT, JIynsl u ConHua, ux
uHTepnperanuu. Kakyro ponb urpanu HabmoaeHus 3atmenuil Jlynsl u ConHua B )KU3HU
o011ecTBa U UCTOPUS UX HAYYHOTO 00bsicHeHHs. Kak Ha OCHOBE aCTPOHOMHYECKHX
ABJICHUH JIFON HAYYWIINCh U3MEPATh BPEMs U BECTH KaJICHaph.

e VY3HaTh, Kak Onarofapsi pa3BUTHIO aCTPOHOMUU JIFOJH MEPELUIN OT MPEACTABICHUS
TEOLEHTPUYECKON CUCTEMBI MUPa K PEBOIIOLMOHHBIM MPEICTABICHUIM
reJTMOLIEHTPUYECKOM cucTeMbl Mupa. Kak Ha OCHOBE mocieHel ObUIH OTKPBITHI 3aKOHBI,
YIPABISAIOMUE IBHKEHUEM IUIAHET, U MTO3HEE, 3aKOH BCEMUPHOIO TATOTEHUS.

4



Ha npumepe ucnosb30BaHus 3aK0Ha BCEMUPHOT'O TATOTEHHUS ITOIYYUTh IIPEACTABICHUS O
KOCMHUYECKHX CKOPOCTSIX, HA OCHOBE KOTOPBIX PACCUUTHIBAKOTCS TPACKTOPHUH MOJIETOB
KOCMHMYECKHX allaparoB K IJIaHETaM. ¥Y3HaTh, KaK MPOSBISET ce0si BCEMUPHOE
TATOTEHUE Ha SIBJICHUSAX B cucTeme 3emiii—IJIyHa, 1 HBOJIFOLIMIO 3TOM CUCTEMBI B
OyayIem.

VY3HaTh O COBPEMEHHOM IIPEJICTABIEHNUH, O CTpOeHUU COTHEYHON CUCTEMBI, O CTPOCHUH
3eMJIH KaK IJIaHEThI U MPUPOJIE TAPHUKOBOTO 3(pekTa, 0 CBONCTBAX IUIAHET 3eMHOM
TPYNIbI U TUIAHET-TUTAHTOB U 00 MCCIEA0BAHUAX aCTEPOUIOB, KOMET, METEOPUTOB U
HOBOT'O KJIacCa HEOECHBIX TeJ KapIMKOBBIX TJIAHET.

[TonyunTh peaCcTaBICHUE O METOAAX ACTPOPUINIESCKUX UCCIEIOBAaHUHN U 3aKOHAX
(bu3HKH, KOTOPBIE UCIIONIB3YIOTCA I U3YYeHUs (PU3NUECKH CBOWCTB HEOECHBIX TEJl.
V3uarte npupony CosHIA U €r0 aKTUBHOCTH, KaK COJTHEYHAsi aKTUBHOCTh BIIMSET Ha
KiuMaT 1 ouocdepy 3emiin, Kak Ha OCHOBE 3aKOHOB (PU3UKH MOXKHO PACCUUTATh
BHyTpeHHee cTpoeHre CoslHIa ¥ KaKk HAaOMI0ACHUS 3a TOTOKaMu HeTpuHO oT CoHIa
MIOMOTJIH 3aryIsiHYTh B LIeHTp COJIHIA U y3HATh O TEPMOSIAEPHOM MCTOUHHMKE YHEPTUU.
V3HaTh, Kak ONPEACII0T OCHOBHBIE XapAKTEPUCTUKU 3BE3]] M UX B3aUMOCBSI3b MEXKIY
co00i1, 0 BHYTPEHHEM CTPOEHUU 3BE3/] U UCTOYHHUKAX UX SHEPTUU; O HEOOBIYHOCTH
CBOMCTB 3BE3]1 OEIBIX KapJIMKOB, HEUTPOHHBIX 3BE3] M UEPHBIX JIbIP. Y3HATh, KaK
POXKJIAt0TCSl, )KUBYT U YMUPAIOT 3BE3/IBI.

VY3HaTh, Kak 110 HAOIIOACHUSIM MYJIbCUPYIOLIUX 3BE3] LIePEn 1 ONPEENIATh PACCTOSIHUS
JI0 IPYTHUX TaJaKTUK, KaK aCTPOHOMBI IO HAOIIOICHUSAM JBOMHBIX U KPATHBIX 3BE3N
OIPEEIAIOT UX MACCHI.

[TonmyunTs pencTaBiieHUs O B3pPbIBAX HOBBIX U CBEPXHOBBIX 3BE3/] U Y3HATh, KaK B
3BE&3/1ax 00paszyroTCs TSHKETbIE XUMHUYECKUE DJIEMEHTHI.

V3HaTh, Kak ycTpoeHa Hama ['anaktruka — Mueunslii [1yTe, kKak pacnpeneneHsl B Her
paccesiHHBIC U IIapOBBIE 3BE3THBIE CKOTUICHUS M 00IaKa Mex3BE3THOTO Ta3a u nmputn. Kak
C MIOMOUIbIO HA0JII0/IEHUH B MHPPAKPACHBIX JyyaX yJaJloCh IPOHUKHYTh Y€pe3 TOJIIILY
MEX3BE3THOTO T'a3a U NbUIM B LEHTP | alakTUKK, YBUIETh IBUKEHHE 3BE3] B HEM BOKPYT
CBEPXMACCUBHOMN YEPHOH ABIPHI.

ITony4uuTs IpeICTaBICHUE O PA3IMYHBIX TUIIAX FAIAKTUK, Y3HATH O IIPOSBICHUIX
AKTUBHOCTH I'aJIaKTUK U KBa3apoB, PaCIpPEIEICHUHU TAIAKTUK B IPOCTPAHCTBE U
(OpMHUPOBAHNHU CKOIUIEHUH U SIMEUCTON CTPYKTYPbI UX PACIpeIeIeHHUS.

VY3HaTh 0 CTPOEHHUH U 3BOJIIOLIMN YHUKAIBHOT0 00beKkTa BeeneHHoi B 1iesoMm.
[IpocnenuTs 3a pa3BUTHEM TIPEICTABICHUN O KOHEYHOCTH M OECKOHEUHOCTH BeeneHHoi,
0 (hyHIaMEeHTaJIbHBIX NapaloKcax, CBSI3aHHBIX C HUMHU.

[TonsTh, KaK U3 HAOIIOJAEMOTI0 KPAaCHOTO CMEIIEHMS B CIIEKTpax JalEKUX raJakTHK
MIPUILIN K BBIBOJY O HECTALlMOHAPHOCTH, PacIIMpeHUH BCeleHHOM, 1, 4TO B IIPOLIIIOM
OHa ObljIa HE TOJIBKO IUIOTHOM, HO U TOpsiuei U, UTO HaOJt01aeMOoe PEIUKTOBOE
U3JIy4CHHE IIOATBEPKAACT DTOT BaXKHBINM BBIBOJ COBPEMEHHOW KOCMOJIOTHH.

VY3HaTh, KaKk OTKPBUIA YCKOPEHHOE pacliupeHre BceeHHOoM 1 ero CBsA3bI0 ¢ TEMHON
SHEPruer U BCEMUPHOW CHUIION OTTAJIKUBAHUSI, IPOTUBOCTOSIIEN BCEMUPHOU CHJIE
TATOTEHUSI.

VY3HaTh 00 OTKPBITUH 3K30IIJIAHET — IJIAaHET OKOJIO JIPYTUX 3BE3]] U COBPEMEHHOM
COCTOSTHUU MPpOOJIeMbl TOMCKA BHE3EMHBIX [IUBUIIM3ALMNA U CBSA3H C HUMHU.

Hayuutbcs npoBOIUTh MPOCTENIIINE aCTPOHOMHYECKIE HAOIIOICHNS, OPHEHTUPOBATHCS
CpenH SIpKUX 3BE3] U CO3BE3UM, U3MEPATH BBICOTHI 3BE3/1 M COJIHIIA, ONIPENEISTh
ACTPOHOMMYECKMMH METOJaMHU BpeMs, IIUPOTY U JTOJATOTY MecTa HaOII0ICHHUH, U3MEPSAThH
nuametp CollHIIa U U3MEPSITh COIHEYHYIO0 aKTUBHOCTh U €€ 3aBUCUMOCTh OT BPEMEHH.

TpeOoBaHMsl K YPOBHIO MOATOTOBKHU yyamuxcsi 11 kiacca (0a30Bblil YypOBeHb)

B pesynbpTaTe nzydeHus: acTpOHOMHUHU Ha 0a30BOM YPOBHE YUCHHK JOKEH
3HATHL/IIOHUMATh



* CMBICJI IOHSATUM: TEOLEHTPUYECKAsl U FEIMOLEHTPUUYECKAs] CUCTEMa, BUAUMAs 3BE3HAs
BEJIMYMHA, CO3BE3JU€, IMPOTUBOCTOSIHUS M COECIMHEHMS IUIAHET, KOMETa, aCTEPOHU[I,
METeop, METEOpHUT, IUIaHETa, CIYTHUK, 3Be3na, CoyiHeuHas cuctema, [amaktuka, 10
Bcenennas, BceMupHOe M IOSICHOE BpeMs, BHECOJIHEYHas IUIaHeTa (IK30IUIaHEeTa),
CHEeKTpalibHasl Kiaccu(UKaIus 3Be3], Mapajulakc, PETUKTOBOE HU3TydeHHUE, Bosbmioi
B3psiB, uepHas abIpa;

e cMbICHT (M3WYECKUX BEIMYWH: IMApPCEK, CBETOBOW TOJI, aCTPOHOMHYECKAs CIUHUIIA,
3BE3/IHasl BEJINYMHA;

* cMBICT (PU3MYECKOT0 3aKOHa Xab0ua;

* OCHOBHBIE 3TaIbl OCBOCHUSI KOCMUYECKOTO MPOCTPAHCTBA;

* TUIIOTE3bI TPOUCX 0K IeHUS] COJIHEYHOM CUCTEMBI;

* OCHOBHBIC XapaKTEePUCTUKH U cTpoeHue CoIHIA, COTHEYHOU aTMochepsr;

* pa3Mepsl ['anakTuku, nojoxxkeHue u nepuoj oopameHuss CoyHIa OTHOCUTEIBHO LIEHTpPA
I'amakTukuy;

yMeTh

* IPUBOANTH MPUMeEPHI:

pOJIM aCTPOHOMUU B Pa3BUTHH LMBUIIM3AIUH, UCIIOJIB30BAHUS METOJIOB HCCIICJOBAHUN B
ACTPOHOMHHU, PA3JIMYHBIX JHUAMA30HOB AJIEKTPOMATrHUTHBIX HM3IyYEHUN IS MOITYYCHUS
uH- Gopmanuu 06 o0bekTax BeeneHHOH, ModydeHus] acCTPOHOMUYECKON MH(GOpMAaIIUU C
MOMOIIbI0 KOCMUYECKHX allapaToB U CIEKTPAJIbHOTO aHAINW3a, BIUSHUSA COJHEYHOU
AKTUBHOCTH Ha 3eMJIIO;

* ONUCHIBATH U O0BSACHSATD:

pasnuuus KajeHaapei, yCIOBHs HACTYIJICHHUS COJIHEYHBIX U JIYHHBIX 3aTMEHHM, (a3bl
JlyHBl, CyTOUHBIE ABUKEHUS CBETHJI, IPU- YMHBI BOSHUKHOBEHHS MPHJIMBOB M OTJIMBOB;
OPUHILIAIT  JCHCTBUS ONTHUYECKOTO TEJECKOMa, B3aMMOCBA3b (UBUKO-XUMHUYECKUX
XapaKTePUCTUK 3BE3J] C MCIOJIb30BAHUEM JHAarpaMMbl «I[BET — CBETUMOCTHY,
dbuznyecKkrue MPUYHMHBI, ONPEACIAIONINe PABHOBECHE 3BE3J, UCTOYHUK DHEPTUU 3BE3N U
MPOUCXOKICHHE XUMHYECKUX JJIEMEHTOB, KpPacHOE CMEIICHHE C TMOMOIbio 3ddekra
Homepa;

* XapaKTepu30BaTh

OCOOCHHOCTH METOJIOB TIO- 3HAaHUS ACTPOHOMHUH, OCHOBHBIE 3JIEMEHTHl M CBOMNCTBA
r1aHeT CoJIHEYHOM CHUCTEMbI, METO/IbI ONPE/IENIEHUs] PACCTOSHUN U JIMHEHHBIX pa3MepoB
HEOECHBIX TeJ, BO3MOYKHBIE ITYTH DBOJIOIMHU 3BE3]1 PA3IMYHON MAaCCHI,

* HAXOJUTh Ha HeOEe OCHOBHBIE co03Be3ausi CeBEepHOro MOJIyHIapusi, B TOM YHCIIE:
bonbmas Menseauma, Manas Measeauna, Bomnomac, Jlebens, Kaccuomes, Opuom;
caMmble sipKue 3Be3/bl, B TOM uucie: [lomspraas 3Be3na, Apkryp, Bera, Kanemna, Cupuyc,
berenbreiize;

* HCTIOJB30BATh

KOMITbIOTEpPHBIE MPUIIOKEHUA JUIsl ornpeAesienus nonoxxenust Connua, JIyHbl 1 3Be311 Ha
T00YIO AaTy U BpeMsl CYTOK JUIsl JaHHOTO HACEJIECHHOTO MTYHKTA;

* UCTOJB30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHUS B MPAKTHUECKOH IESATENbHOCTH H
MMOBCETHEBHOM KU3HM JIJISI IOHUMAaHHS B3aMMOCBSI3H aCTPOHOMUU C IPYTUMHU HayKaMH, B
OCHOBE KOTOPBIX JIeXKaT 3HAHUSI IO ACTPOHOMMHM; OT/IENICHUS €€ OT JDKEHAYK; OLICHUBAaHUS
uH(popMaluu, coaepxaiieiics B coobmenusx CMU, VHTepHeTe, HayuyHO-TOMYISPHBIX
CTaThAX

Y4yeOHo-MeTOoaAuYeCcKoe o0ecmeueHne

Kiacce Hazpanue yueOHuKa ABTOp I'ox n3manns HznaTenscTBO
(Tmocooms)
11 "Actponomus" 10-11 | B.M. YHapyrus. 2018. M: IlpocBenieHue,
KJIACCHhI




Conep:xanue yueOHOT0 npeamera

BBenenue B acCTPOHOMUIO

Crtpoenue n macuradbl BeesieHHOM, 1 cOBpeMeHHbIe HAOJII0eHUs

Kakue tena 3anonnsaior Beenennyro. KakoBbI HX XapaKTEpHbIE pa3Mephl U PACCTOSIHUS MEKIY
HumH. Kakue ¢pusndeckre yclioBHs BCTpEUYaroTCs B HUX. BeenenHas pacupsieTcs.

I'ne 1 kak paboTaroT caMble KpYyIIHbIE ONITHYECKUE TelecKonbl. Kak acTpOHOMBI HCCIIEAYIOT
ramma-usirydenue Beenennoii. Uto yBuaenu rpaBUTalliOHHO-BOJIHOBBIE U HEUTPUHHBIE

TCIJICCKOIIbI.

AcTpoMeTpus

3Bé3qHO0e He0O0 U BUANMOE ABHKEHNE HEe0eCHBIX CBEeTHI

Kaxkwue 3B&31161 BXOsT B co3Be3aust Opuona u Jlebenst. CosiHile TBUKETCS MO SKIUITHKE.
[TnaneTh coBepiIaOT METIE00pa3HOE IBUKEHUE.

HebGecHbie KOOpAMHATHI

Uro Takoe HeOECHBIN 3KBAaTOp U HEOECHBIH MepunaH. Kak cTposiT 3KBaTOPUAIbHYIO CUCTEMY
HeOecHBIX KoopAuHAT. Kak cTposT rOpM30HTAIbHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Buanmoe nBm:xkenne miaanet u CoJiHma

[TeTneobpa3zHoe NBUKEHUE TIIAHET, MOMSATHOE U MPSAMOE JIBIKEHUE TIIaHEeT. DKIUMNTHKA,
30/IMaKkabHbIe co3Be3aus. HepaBHOMepHOE nBrkeHre CoJHIA TTO SKIUITHKE.

JBu:xenne JIyHbI U 3aTMeHHSA

®a3bl JIyHBI 1 CHHOIUYECKHUM MECHL, YCIOBHUA HACTYIUIEHHUS COJTHEYHOI'O U JIYHHOT'O 3aTMEHHUM.
[ToueMy npoucxoaT coHeuHble 3aTMeHUsl. Capoc U pesiCKa3aHus 3aTMEHUH.

Bpewms u kanenaaps.
3BE3/IHOE U COJTHEUHOE BPEMsl, 3BE3IHBIN U TPOIIUYECKUM TOJI.

Y CTpoicTBO JTYHHOTO M COJIHEUHOTO KaJleH1aps, Ipo0i1eMbl ux coriacoBanus KOmmanckuit u
TPUTOPUAHCKNN KaJICHIapH.

Hebecnass MexaHuka

I'eqimonenTpryeckasi cucreMa Mupa
ITpencraBnenus o ctpoeHUH COTHEUHOM CHCTEMBI B @aHTUYHBIE BPEMEHA U B CPEHEBEKOBBE.
['enuoneHTpryUeckas cucteMa MHUpa, 10Ka3aTeabCTBO BpalieHus 3emin Bokpyr ColHua.

[Tapayutakc 3BE€371 U OIIPENEIICHUE PACCTOSHUA 10 HUX, IapCeK.

3akonbl Keniepa



OtxpeiTue M. Kennepom 3axoHOB nBMkKEHUS MaHeT. OTKpbITHE 3aKOHA BCeMUpPHOTO TATOTEHUS
n 0000mEnHbIe 3aK0HBI Kerepa. Onpenenenne Macc HEOECHBIX Tell.

KocMunueckue ckopocTu

Pacuérel nepBoii 1 BTOpOH KOCMUYECKON CKOPOCTH U UX ¢usndeckuii cmbicit. [Tonér FO.A.
["arapuna Bokpyr 3emMiiH 0 KpyroBoi opOuTe.

Mex1aHeTHbIe TIepenEThI.

ITonsATHE ONTUMANIBHOM TPAEKTOPUH IOJIETA K IIaHETe. Bpems 1oJ1€Ta K IUIaHeTe U JaThl
CTapTOB.

JlyHa u eé Biausinue Ha 3eMJI10
Jlynnsiii penbed u ero npupoxa. IlpunuBaoe B3anmoneicTeue Mexay JIlyHon u 3emnéii.
VY nanenue Jlynsl ot 3emiuu u 3amennenue BpauieHus 3emnd. [Ipeneccus 3eMHol ocu u

IIpeABapEHUE PABHOICHCTBHIA.

CTpoeHue COJTHEYHOM CHCTEMbI

CoBpemMenHble TipeacTaBieHust 0 COHEYHOM CUCTEME.

CocraB CosiHeuHO# cucTembl. [11aHeThl 3eMHOM IpyMIbl U IIAHETHI - TUTAHTHI, UX
npuHIMnuagbHbie pasnuuus. O6mako komet Oopta u Ilosic Koitnepa. Pazmepst Ten comHedHoi
CHUCTEMBI.

IInanera 3emiusn

®opma u pazMepsl 3emnu. BuyrpenHee ctpoenue 3emin. Ponbs mapHukoBoro addexra B
dbopMHUpOBaHUH KJIMMaTa 3eMJIH.

IlnaneTnbl 3eMHOM IPYNIBI

HccnenoBanust Mepkypus, Benepsl 1 Mapca, ux cxoxects ¢ 3emnéil. Kak mapHukoBblif a¢ ekt
rpeeT NOBEPXHOCTh 3eMJIU U neperpeBaeT arMmocdepy Benepsl. Ectb nu xu3Hp Ha Mapce.
OBouoniust opouT cryTHUKOB Mapca ®@oboca u Jleiimoca.

IlnaneTBI-rUranThI

®usnueckue croiictBa Onurepa, CarypHa, Ypana n Henryna. Bynkanndeckas 1esTeIbHOCTh
Ha ciytHuke FOnurepa No. [Ipupoaa koner BOKpYT IUIaHET-TUTAHTOB.

IlnaHeTbI-KapPJIMKH U UX CBOMCTBA.

Maunbie Tesa CoJiHEeYHOH CHCTEMBI

[Tpupona u aBmkeHue actepounioB. Crnenuduka ABMKEHUS TPy acTepon10B TposiHIIEB U
I'pexos. [Ipupona u nemwxenue komer. [losic Koitnepa u O6miako kometr Oopra. [Ipupona

METEOPOB H METCOPHUTOB.

MeTeopbl 1 METEOPUTHI



[Ipupoaa nagarouux 3B€3/1, METEOPHBIEC MOTOKU U UX paguaHThl. CBs3b MEXKIY METEOPHBIMU
MIOTOKaMU M KoMeTaMu. [Ipupoia KaMeHHBIX U JKeJIe3HbIX MEeTeOpUTOB. [Ipupoaa MeTeOpUTHBIX
KpaTepos.

IIpakTHyeckas acrpodpuznka u puzunka CoaHna

MeToabl acTpopu3nUecKUX UCCIeT0BAHNM

YCTpoiCTBO U XapaKTEPUCTUKH TEJIECKOIOB PePPaKTOPOB U Pe(IeKTOPOB. Y CTPOICTBO
PaIuoTEeNIeCKONOB, PAIHOUHTEPPEPOMETPHI.

Counue

OcHosnble xapakrepuctuk Conana. OnpeneneHnue Macchbl, TEMIEPATYPbl © XUMUYECKOTO
coctaBa Connina. Ctpoenue conHeuHor atMmocdepsl. CoHeYHasi aKTUBHOCTD U €€ BIMSAHHUE HA
3emutto u 6uochepy.

Buyrpennee ctpoenue ConHua.

Teopernueckuii pacy€T Temneparypsl B entpe ConHua. SaepHplii HICTOYHUK YHEPTUU U
TEPMOSJICPHBIE pEaKIIUK CUHTE3a TeJIHs U3 BOJIOPO/a, IEpeHoC dHepruu u3 neHTpa ConHia

Hapy»Xy, KOHBEKTUBHas 30Ha. HeWTpUHHBIN TeslecKon 1 HaOII0A€HUS TOTOKA HEUTPUHO OT
Connua.

3BE3NBL.

OcHOBHbIE XapaKTEePUCTHKHU 3BE3]

OmnpezneneHre OCHOBHBIX XapaKTEPUCTHK 3BE3/: MACCHI, CBETUMOCTH, TEMIIEPATYPhI U
XUMHYecKoro coctaBa. CriekTpasibHas Kiaccudukaius 38E3/1 U e€ pu3nuecKue OCHOBBI.
I[I/Ial"paMMa «CHGKTpaJ'H)HI)H\/’I KJIaCC» — CBECTUMOCTDH 3B63I[, CBsA3b MCXKIY MaccoOM ¥ CBETHMOCTBIO
3BE3 L.

BuyTpeHnHee cTpoeHue 3BE3/1

CrpoeHre 3Be3/1bl TIIaBHOW MOCIIEI0BATEIFHOCTH.

Crpoenue 3BE311 KpaCHBIX TUTAHTOB U CBEPXIMIAHTOB.

Beable kapJMKkHu, HEMTPOHHBbIE 3BE3/1bI, YAbCAPHI U Y¢PHBbIE ABIPHI

Crpoenue 3BE3/1 O€bIX KapJIMKOB U MpeJieN Ha UX Maccy — npeaen Yanapacekapa. [lynbcapsl u
HelTpoHHbIE 3BE3/1bl. [Iprpoaa 4€pHBIX IbIp U UX HapaMeTpBhI.

/[BOiiHbIE, KPaTHBIE U NepeMeHHbIe 3BE3/1bI

HaGnronenust IBOMHBIX W KpaTHBIX 3BE3. 3aTMEHHO-TIEpEMEHHBIE 3BE3/1b1. ONpeieieHre Macc
IBOMHBIX 3BE3. [lynbcupyromiye nepeMeHHbIe 3BE3/IbI, KpUBBIE H3MEHEHUs OlecKka reden.
3aBUCHMOCTH MEXIY CBETHMOCTBIO M TIEPHOIOM Tyibcanuid y nedeuns. Lledenapr — masku Bo

BceneHHOM, 10 KOTOPBIM ONPEAEIISIIOT PACCTOAHUSA 10 JAIEKUX CKOIUICHUH U TAIAKTHK.

HoBble U cBepXHOBBIE 3BE3/1bI



XapaKkTepUCTUKU BCIBIIMIEK HOBBIX 3BE3/. CBsI3b HOBBIX 3BE3/] C TECHBIMU JBOMHBIMHU
CHCTEMaMH, COJICpIKaIIIMU 3Be3ly Oemblii Kapiuk. [lepeTekanue BelecTBa 1 SASPHBINA B3PIB HA
MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBAaIOTCS CBEPXHOBBIC 3BE3AbI. XapaKTEPUCTHKHU
BCITBIIIIEK CBEPXHOBBIX 3BE3/. [ paBUTAIMOHHBIN KOJIJIATIC OEJIOro Kapjauka ¢ Maccon
Yanpapacekapa B COCTaBe TECHOM JBOMHOM 3BE3/1bI — BCIIBIIIKA CBEPXHOBOM IEPBOrO THIIA.
B3pbIB MaccMBHOM 3B€3/1bl B KOHIIE CBOEH ABOJIIOILIMU — B3PbIB CBEPXHOBOM BTOPOrO THIIA.
HaoGmtonenre octaTkoB B3pHIBOB CBEPXHOBBIX 3BE3/I.

JBosIONMSA 3BE3/1: POAKAEHUE, S KU3Hb U CMEPTh 3BE3/1

Pacuér npoaoIKUTEIbHOCTH )KU3HU 3BE3]] pa3HOM MACChl Ha TJIABHOM TOCJIEI0BATEIbHOCTH.
Ilepexon B KpacHbIE TUTAHThI U CBEPXIMIAaHThI ITOCIIE Mcuepanus Bogopoaa. CrokoiHas
SBOJIIOIMS MaJIOMACCHUBHBIX 3BE3/l, U IPAaBUTALIMOHHBIN KOJIJIATIC U B3PHIB C 00pa3oBaHUEM
HEUTPOHHOMU 3BE3/1bI WJIK YEPHOU JIBIPHI MAaCCUBHOM 3Be3/1bl. OmpeeneHne Bo3pacTa 3BE3AHBIX
CKOIUJIEHUH U OTJIEJbHBIX 3BE3]1 U IPOBEPKA TEOPUU IBOJIFOLIUU 3BE3 L.

Muaeunslid IIvrh

I'a3 u noLabL B I'ajlakTHKE.

Kak o0pasyrorcst orpakarenbHbie TyMaHHOCTH. [ToueMy cBetsitcs mudy3HbIC TYMAHHOCTH
Kak KOHLEHTpUPYIOTCS ra30BbI€ U MBbUIEBbIE TYMAHHOCTH B ['anakTuke.

PaccesinHbI€ U 11apOBbIE 3BE3HBIE CKOTLJICHHUS.

Habmroiaembie cBOICTBa paccesTHHBIX 3BE3/IHBIX CKOTUIeHUH. Habmrogaembie cBOKWCTBA MIAPOBBIX
3BE3/IHBIX CKOIUICHMM. Pacnipenenenue u xapakrep ABUKEHUS CKOIIEHUH B [ amakTuke.
Pacnipenenenue 38€311, CKOIJIEHNM, ra3a U UM B [ aakTuke.

CaepxmaccuBHast Y€pHas JbIpa B ieHTpe ["aakTuku u kocmuueckue iyqn. MHbpakpacHbie
HaOII0IeHUs ABMKEHUS 3BE3 B IeHTpe ["anakTuku u oOHapyKeHue B IeHTpe [ anakTuku
CBEPXMACCUBHOM 4epHOM AbIpbl. Pacuér napameTpoB CBEpXMaCCHUBHOM YEPHOM IBIPHI.
Habmroienust KOCMUYECKHX JIydel U UX CBSI3b CO B3PhIBAMH CBEPXHOBBIX 3BE3.

I'anakTuku.

Kak kmaccudunupoBanu rajakTuku mo Gpopme u kaMmepToHHas Auarpamma Xaooma. CBoiicTBa
CHHUPATTBHBIX, AJUIMITHYECKUX U HEMPABUWIbHBIX TATAaKTUK. KpacHoe cMmerieHne B ClieKTpax
rajakTHK U ONPEIEIECHUE PACCTOSHUS 10 HUX.

3axoH Xa00.a.

Bpaienue raiakTuk v TEMHasi MaTepusi B HUX.

AKTHBHbIE TAJIAKTHKHA U KBa3apbl

IIprpona akTUBHOCTH rajJakTHK, PaJIUOTAIAKTUKY U B3aUMOJICHCTBYIOIINE TAJIAKTUKHU.
HeoOprunbIe CBOMCTBA KBa3apoOB, UX CBS3b C SAPAMH rajJaKTUK U aKTUBHOCTBIO YEPHBIX JIBIP B

HHX.

CKoIlIeHNA FAJIaKTHK

10



Habmionaembie cBOCTBA CKOIUICHUH TalakKTHUK, PEHTT€HOBCKOE H3IIyueHHe, TeMIIepaTypa 1
Macca MEXIallakTHUeCKOro ra3a, He00X0AUMOCTb CYIIECTBOBAHUS TEMHOM MaTepuH B
CKOIUIEHHUAX TrajakThK. OleHKa Macchl TEMHON MaTepuu B CKOIUIEHUsX. Sluencras cTpykTypa
pacnpezneseHus TaTlakTUKA CKOIUICHUH TaJIaKTHK.

Ctpoenue v 3BoJoLusA BeesreHHo

Koneunoctb u 0eckoHeUHOCTh Beenennoii — nmapaaoKkcChl KJIACCHY€eCKOii KOCMOJIOTHH.

3aKOH BCEMUPHOT'O TATOTEHHS U TPEACTABICHUSI OKOHEYHOCTH M OECKOHEYHOCTH BeeneHHOi.
DoToMeETpUYECKUI TAPaZOKC U IPOTUBOPEUHS MEKIY KIACCUYECKUMH IIPEICTABICHUSIMU O
cTpoennu Beenennoit u Habmoaenusmu. Heo6xonumMocTs npuBiedeHus o0Iiel Teopun
OTHOCHUTEJIBHOCTH ISl TIOCTpOoeHMsI Mozenu BeenenHol. CBA3b MEXKIy T€OMETPUUECKUX CBOWCTB
IIPOCTpaHcTBa BeeneHHow ¢ pacpeeneHueM U ABM)KEHUEM MaTEpUU B HEH.

Pacumpsiromasica Beesiennas

CB3b cpe/lHeN MIIOTHOCTU MaTEPUU C 3aKOHOM PacCIIUPEHUs] 1 TEOMETPUUYECKUMHU CBOMCTBAMU
Bcenennoii. EBknuaosa u HeeBKinaoBa reometpust Beenennoit. Onpenenenue paguyca u
Bo3pacta Beenennoii. Mopnensb «ropsiueit Beenennoit» u penukroBoe usiydenuss O6pazoBanue
XHMHYECKHX DJIeMEHTOB BO Beenennoii. O6unue renust Bo Beenennoii 1 He00X0AMMOCTh
00pa3zoBaHMs €ro Ha paHHHUX dTarax 3BoJonuu BeenenHoit. Heo6X01uMocTh HE TOJBKO
BBICOKOW MJIOTHOCTH BEUIECTBA, HO U €r0 BBICOKOW TEMIIEpaTypbl HA PAHHUX 3Tarax 3BOJIFOLUN
Bcenennon. PenukToBoe u3nyyeHne — U3Iy4yeHHue, KOTOpOoe 0CTaaoch BO BeenenHnon ot
TOPSIYETO U CBEPXIUIOTHOIO COCTOSIHUS MATEPUM HA PAHHUX ATalax *KU3HU BceneHHomn.
Habmroiaembie cBoiicTBa penukToBOro n3nydeHus. [louemy HeoOXoquMo MpuBIeUeHHE 001IeiH
TEOPUU OTHOCUTEIIBHOCTH I MOCTPOEHUS MOJIeNIH BeeneHHOM.

CoBpeMeHHbIe ITpoOIEeMbL ACTPOHOMHUH

YckopenHoe pacuiupenre BeeneHHon v TEMHas SHEprus.

Habmroienust cBepxHOBBIX 3BE31 | THMA B aN€KUX ralakTHKaX U OTKPHITHE YCKOPEHHOTO
pactupenus: Beenennoit. OTKpBITHE CUITBI BCEMUPHOTO OTTaTKUBaHUs. TEMHas sHEprus
yBeJIMunBaeT Maccy BeenenHol o Mepe e€ paciuupenus. [pupona cuisl Bcemuproro
OTTAJIKUBAHUS.

OOHapykXeHue IIaHeT BO3JIe APYTHX 3BE3I.

HaGmronenus 3a qBuKeHHEM 3BE3]] M ONIPEIEICHNUS MAaCC HEBUIUMBIX CITYTHUKOB 3BE3]I,
BO3MYIIAIONINX UX MPSMOJIMHENHOE IBIKeHHE. MeToapl 00HapykeHus dKk3oruianeT. O1ieHka
YCIIOBUH Ha MOBEPXHOCTSX dK30IUTaHeT. [lonck sK30mnaHeT ¢ KoM(GOPTHBIMH YCIOBUSIMU ISt
’KU3HU Ha HUX.

[Toncku xu3HU 1 pazyma Bo BeenenHoil. Pa3Butue npencraBieHnid 0 BOSHUKHOBEHUH U
CyIlleCTBOBaHUU XU3HU BO Beenennoi. CoBpeMEHHBIE OLIEHKU KOJIMYECTBAa BBICOKOPA3BUTHIX
nuBrin3aui B ["anaktuke. [lonmbITk 0OHAPYKEHUS U MTOCHUIKH CUTHAJIOB BHE3EMHBIM
LABUIIU3ALUSM.

IIpoecpammoti npedycmompeHo nposedenue mexyue2o KOHmposa yCnesaemocmu 00yuauuxcs
no pazoenam Kypca, npogedenue npakmuyeckux u 1abopamopHuix pabom.
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TemaTn4eckoe IJIAHUPOBAHUE

Ne HaumenoBanue KonuuectBo | Kontponbubie | IIpoexTHbie JlaboparopHsle,
/I | paslernoB U TeM 4acoB Ha paboThI paboTbI IPAKTUYECKHE,
pasnen (PIroc) 9KCKYpPCHH,
HCCIIeIOBATEIILCKUE
paboThI
1 Beenenne 1
2 AcTtpomeTpus 4
3 | Hebecnas 4
MEXaHHKa
4 | CrpoeHue 7
Conneynoi
CUCTEMBI
5 | Actpodusuka u 9
3BE3HAA
aACTPOHOMHUS
6 | Mueynsli nyTh 3
7 ["anakTuku 2
8 Crpoenue u 2
HBOJTIOIUS
Bcenennoit
9 | CoBpemeHHBIE 2
PoOJIEMBI
aCTPOHOMUU
Wtoro 34

C 1enplo BBIMOIHEHUS Y4€OHOT0 MJIaHa B IEPUO]T KAPAaHTHHOB 10 3a00JI€Ba€MOCTH TPUIIIIOM,
OPBMU u npyrum nH(peKIMOHHBIM 3a00JIEBaHUSAM, B IEPUO/] YPE3BBIYAIHBIX CUTYALIHH,
HeOJIaroNnpHsATHBIX MOTOAHBIX YCIOBUIl 00pa3zoBaTeibHas AEATENbHOCT IO MPEAMETY
«ACTPOHOMUS» OCYILIECTBISIETCS C UCIIOJIB30BaHUEM IUCTAHIIMOHHBIX TEXHOJIOTHH TOCPECTBOM
BO3MOKHOCTEH nopTajna «/IHeBHUK.pY», LIKOJIBHOIO CalTa U Ap.
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