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PABOYAS ITPOT'PAMMA

10 ACTPOHOMUH

YpoBeHb 00pa3zoBanus (Kiiacc) - cpeaHee obOulee oopazoBanme, 10 kiace
KomnuectBo yacoB - 34 yaca

VYuutens MBOY COII Ne 1 AmraxoB Urops I'eHHaabeBUY

[Tporpamma pazpaborana B cootBercTBUU ¢ TpeboBaHusMH OI'OC COO ¢ yuerom OcHOBHOM
o0OpasoBatenbHON TIporpaMmbl cpeanero oomiero oopazosanus MBOY COII Ne 9, Tlpumepnoit
IporpaMMbl 1Mo acTpoHoMuu DenepanbHOr0 rocylapcTBEHHOrO 00pa3oBaTENbHOTO CTAaHAAPTA
cpenHero ooOmiero odpazoBanusg. C ydeTroM aBTOPCKOM mporpammsl mo actpoHomuu 10 - 11
kiaccsl, B.M. Hapyrun. — Mocksa, [Ipocsemenue, 2017r.



1. Ilnanupyemble pe3yJbTaTbhl OCBOCHHMS Y4eOHOI0 mnpeaMera

JINYHOCTHBIE pe3yJabTaThbl.
Ocnosnvie Hanpaeiernus BOCNUMAMEIbHOLL 0esiMelbHOCU .
1.HanI/IOTI/ILIGCKO€ BOCIIUTAHHC:

—IIPOABJICHHUC MHTCPCCAa K UCTOPHUHU U COBPCMCHHOMY COCTOAHUIO pOCCHﬁCKOﬁ
aCTpOHOMI/IquKOI?I HAYKH;

—IIEHHOCTHOE OTHOLIEHUE K JTOCTUKEHHUSIM POCCUMCKUX YUEHBIX-aCTPOHOMOB.
2.I'paxnanckoe U TyXOBHO-HPaBCTBEHHOE BOCIIUTAHHUE:

—TOTOBHOCTh K AKTUBHOMY YYaCTHIO B OOCYKICHHH OOIECTBEHHO3HAYNMBIX U
STHYECKHUX MPOOJIEM, CBI3aHHBIX C MPAKTUICCKUM IMPUMEHEHUEM JIOCTHKCHUIH
aCTPOHOMMUH,

—OCO3HAHME BAXXHOCTU MOPAJIbHO-ITUYECKUX IMPUHLIUIIOB B IEATEIHBHOCTU
YYEHOTO.

3.DcTeTH4ecKoe BOCITUTAaHHE:

—BOCIHPUATUC ICTCTUUCCKUX KAYCCTB aCTpO(l)I/BI/IKI/II ee rapMOHHYHOTI' O
IMOCTPOCHHUA, CTPOT'OCTH, TOUYHOCTH, JTAKOHUYIHOCTH.

4.1leHHOCTH HAy4YHOTO NMO3HAHMSL:

—OCO3HaHHE [IECHHOCTH aCTPOHOMMYECKOM HayKH KaK MOIIIHOTO MUHCTPYMEHTA
ITO3HAHUS MHUPA, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAJKHENIIIEN COCTABIISAIOIIEN
KYJBTYPBIL;

—pa3BUTHE HAYYHOH JIFOOO3HATENBHOCTH, MHTEPECA K UCCIIEIOBATENBCKON
JEATEeIIbHOCTH.

5.@opMHUpOBaHUE KYIBTYPHI 370POBbS U SMOIIMOHAIBHOTO OJIArONOTyYHs:

—O0CO3HAHUE IICHHOCTH 0€30MacHOro 00pa3a )KU3HU B COBPEMEHHOM
TEXHOJIOTHYECKOM MHpPE, BAXKHOCTH MPaBUJI O€30MacHOTO IMOBEICHUS Ha
TpaHCIIOPTE, Ha IOpPOraX, C ANEKTPUICCKUM U TCTUIOBBIM 000PYI0BaHUEM B
JIOMAIITHAX YCIIOBUSX;

—Cc(hOpMUPOBAHHOCTh HaBbIKA pedIeKCHH, TPU3HAHUE CBOETO MpaBa Ha OIIMOKY
Y TaKOT'O e MpaBa y APyroro 4yeioBeKa.

6.TpynoBoe BoCIUTaHHE:



—AaKTUBHOE y4acTUE B PEIICHUHU MPAKTUYECKUX 3a/1a4 (B paMKax CEMbH, IIKOJIbI,
ropojia, Kpasi) TeXHOJOTUYECKON U COLIMAIbHON HANPaBJICHHOCTH, TPEOYIOIINX B
TOM YHCJI€ U ACTPOHOMHUYECKUX 3HAHUK;

—UHTEpeC K MPAKTUYECKOMY U3YyUECHHIO MPodecCuil, CBI3aHHBIX C aCTPOPUIUKOM.
7. 9KOJIOTUYECKOE BOCIIUTAHUE:

—OpHEHTAlMs Ha IPUMEHEHNE aCTPOHOMUYECKUX 3HAHUM I PEILICHUs 3a]1a4 B
00J1acTH OKpPY>KAIOIIEH Cpeibl, MIIaHUPOBAHUS MOCTYIKOB U OLIEHKH UX
BO3MO>KHBIX ITOCJIEACTBUAN JIJIS1 OKPYKAIOIIEH CPEJIbI;

—OCO3HaHME INI00AIIBHOTO XapaKTepa HKOJIOTHUECKUX NMPOOJIEM U ITyTeH NX
pELICHHUS.

ApnanTanys 00y4aromerocs K U3MEHSIOIIMMCS YCIIOBUSAM COLUATIBHON U
MIPUPOTHON CPEBI:

—TMOTPEOHOCTh BO B3aUMO/ICHCTBUU MPHU BHIITOJIHEHUH UCCIEA0BAaHUI U POEKTOB
acTpo(U3NUECKO HAPABICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSIM JIPYTHX;

—TOBBIIIIEHUE YPOBHS CBOEH KOMIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO
JIeSITCIIbHOCTD;

—TMOTPEOHOCTh B JOPMUPOBAHUU HOBBIX 3HAHMM, B TOM 4Hclie (HOPMYIUPOBATH
UJIEH, MOHATHS, TUTIOTE3bI 00 ACTPOHOMHUYECKUX OOBEKTAX U SIBICHUSX;

—O0CO3HaHUE Ie(PUIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 00JaCTH
aCTPOHOMUMH,

—IJJaHUPOBAHUE CBOETO Pa3BUTHUS B MPHUOOPETSHUH HOBBIX aCTPOHOMHUYECKHUX
3HAHUI;

—CTPCMIJICHHUC aHAJIU3HUPOBATDb U BBIABJIATH B3aUMOCBA3H ITPHUPOALI, O6HICCTB21 "
9KOHOMMHKH, B TOM HHUCJIC C UCIIOJIb30BAHUEM aCTpO(l)I/I?)I/I‘IeCKI/IX 3HaHHﬁ;

—OILICHKA CBOMX JIEUCTBUU C YYETOM BIMSHUS HA OKPYKAIOLIYIO CpENy,
BO3MOXKHBIX [VI00ABHBIX TOCIIEICTBUM.

MeTanpeameTHbie pe3yJibTAThI.

YHuBepcaJbHbIe MO3HABATEIbHbIE 1eHCTBUS:
ba3oBkle JOrMUECKUE JCHCTBUSI.
—BBISBJISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MMPU3HAKH OOBEKTOB (SIBJIICHHI);
—YyCTaHaBIMBaTh CYIIECTBEHHBIM NpPHU3HAK KJIacCU(UKAIUU, OCHOBAHMS JIs
0000IIIeHNS U CpaBHEHUS,




—BBISIBJISTh 3aKOHOMEPHOCTH W TPOTHBOPEYHUS B pacCMAaTpUBAaEeMbIX (haKTax,
JAHHBIX U HAOJIOJACHUSX, OTHOCSIIUXCS K (PU3NYECKUM SIBICHUSIM;

—BBISBJISTh PUYUHHO-CJIEICTBEHHBIC CBS3M TIPU  M3YyUYCHUH (PUIUYECKUX
SBJICHMM W TPOLIECCOB; JENaTh BBIBOJLI C HUCIOJIb30BAHUEM JACAYKTHBHBIX U
WHIYKTUBHBIX ~ YMO3aKJIIOYEHWH, BBIJIBUTaThb THUIOTE3bl O  B3aUMOCBA3SIX
(bu3NYEeCKUX BEJIUYUH;

—CaMOCTOSTENILHO BBIOMpATh CMOCOo0 pelieHus: yueOHOM (u3myeckol 3anayu
(cpaBHEHHE HECKOJBKUX BAPUAHTOB PEIICHUS, BIOOP HamOoJiee MOAXOASIIETO C
y4ETOM CaMOCTOSITEILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBbIe MCCIIEI0BATENbCKUE JEUCTBUA!

—MUCIIOIb30BaTh BOMPOCHI KAK MCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHMUS;
—TMpPOBOJIUTh IO CAaMOCTOSITEJIbHO COCTABJICHHOMY ILJIAHY OIBIT, HECJIOKHBIN
(bU3UYECKUIT IKCTIEPUMEHT, HEOOJIbIIIOE UCCIEOBAHUE (PU3UUECKOTO SIBICHUS;
—OILICHUBaTh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIIHIO, MTOTYYCHHYIO B
XO0/JI€ UCCIIEIOBAHUS WU SKCIIEPUMEHTA;

—CaMOCTOATENHHO (OPMYIUPOBaTh OOOOIIEHUS] M BBIBOABI MO pe3yjibTaTam
MPOBENEHHOTO HAOIIOJICHUS, OTIbITA, UCCIICIOBAHUS;

—TPOrHO3UPOBATH BO3MOKHOE JIalibHEHIIIee pa3BUTHE (PU3HUECKUX MPOIECCOB, a
TaK)K€ BBIIBUTATh MPEANOJIOKEHHUS 00 HMX pPa3BUTUM B HOBBIX YCIOBUSX H
KOHTeKcTax. Paborta ¢ undopmalmei:

—TPUMEHATh Pa3INYHBIE METOJbI, MHCTPYMEHTHI M 3alpOChl MPHU IOUCKE U
orOope uWH(pOpMAMU WIM JaHHBIX C YYETOM MPEMAJIOKEHHOW y4eOHOH
(dbuznyeckoii 3a1a4u;

—aHaJu3UpoBaTh, CHUCTEMATU3UPOBATh U HWHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3JIMUHBIX BUJOB U (DOPM TPEACTABIICHHUS;

—CaMOCTOSITeJIbHO ~ BBIOMpPATh  ONTUMANIbHYIO  (HOpMy  MpEeACTaBICHUS
uHOpMAIUU W WJUTIOCTPUPOBATH pEIIaeMble 3aJa4d HECJOKHBIMU CXEMaMH,
JTuarpaMMamu, MHOW Tpadukoil 1 UX KOMOMHAIUSIMU.

YHuBepcajibHble KOMMYHHKATUBHbIE 1eHCTBHS
Oou1eHue:
—B X0JIe 00CYXXJIeHHUsI Y4eOHOr0 MaTepuaia, pe3yIbTaToB JIa0OpaTOPHBIX padOT
U TIPOCKTOB 3aJ1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIA€MOI TEMbI M BHICKA3bIBATh
UJIcH, HaIleJICHHBIC Ha PEIICHHE 3aJa4d M TOJJepKaHue OJarokenaTeIbHOCTH
OOIICHMS,
—COIIOCTAaBJISITh CBOU CYXACHHUS C CYKICHHSIMHU APYTHX YYaCTHUKOB JHAjIora,
oOHapYyKHUBaTh Pa3IMUNEC U CXOJCTBO MO3HUITHI;
—BBIpAYKaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHbMEHHBIX TEKCTaX;
—yOJIMYHO TIPEJCTABIATh PE3yJbTaThl BBITOJIHCHHOTO (DU3UYCCKOTO OITbITa
(9KCIIEepUMEHTA, UCCIIEI0BAHUs, IPOEKTA).
CoBmecTHas 1eSITeNbHOCTh (COTPYAHUYECTBO):
—TOHUMATh W HUCIOJIb30BaTh MPEUMYIECTBA KOMAHAHOW W WHANBUIYaTbHON
paboThI IPU PEIICHUH KOHKPETHOU (PU3NYIEeCcKOi IpoOIeMBbl;




—IPUHUMATH L[ETTU COBMECTHOM JIEATEIbHOCTH, OPraHU30BBIBAThH ICUCTBUS O €€
JOCTHKEHUIO: PACIpeNeNaTh pOJIM, OOCYXJIaTh IMPOIECCHl M Pe3yJbTaThbl
COBMECTHOM pabOoThI; 0000IIIaTh MHEHHS HECKOJIBKUX JIFOJIEH;

—BBITIOJTHATh CBOIO 4YacTh PaOOTHI, JAOCTHUras KauyeCTBEHHOTO pe3yibTaTa II0
CBOEMY HAIIPABJICHUIO W KOOPJMHUPYS CBOM ACHUCTBUA C JAPYTMMH YICHAMHU
KOMAaHJIbI;

—OIICHUBaTh KadyeCTBO CBOET0 BKJIaJa B OONMH MPOAYKT IO KPUTEPHSIM,
CaMOCTOATEIFHO C(HOPMYITHPOBAHHBIM YUYaCTHUKAMHU B3aMOICHCTBHSI.

YHuBepcajibHbIe PeryJsiTUBHbIE 1eiicCTBHUS:
CaMoopranusanus.
—BBISBJISATh MPOOJIEMBI B JKU3HEHHBIX M YYEOHBIX CHUTYyAIUSIX, TPEOYIOMUX IS
pereHus GU3NISCKUX 3HAHHM;
—OpHUEHTUPOBATHCA B Pa3IMYHBIX  IMOJAXO0JAaX  MPHHATHS  PEIICHHUI
(MHAMBUIyATILHOE, IPUHSATHE PEIICHUS B TPYIIE, IPUHITHE PEIICHUN TPYIIION);
—CaMOCTOSITeJIbHO COCTaBIIATh QJITOPUTM pEIIeHUs (DU3NUECKON 3a1ayd WiIu
IJJaHa MCCJICAOBaHUSA C YYETOM HMEIOIMIUXCS PECYpCcoB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTUPOBATh Mpe ijlaracMble BApUAHTHI PEIICHUI;
—1enaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 3a PEIlICHHUE.

CaMOKOHTpOJIb (peduiekcus):

—/1aBaTh a/ICKBATHYIO OLIEHKY CUTYallMH U MpeJIaraTh IIaH €€ N3MEHEHUS;
—OOBSACHATh  NPUYMHBl  JOCTUXKEHUS  (HEHOCTMKEHUS)  pe3yJbTaToB
NesATEIbHOCTH, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY;

—BHOCHUTh KOPPEKTHBBI B JESATEIBHOCTh (B TOM YHCII€ B XOJ BBINOJTHEHUS
(U3MYECKOro MCCIE0BaHUsA WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSATENbCTB,
U3MEHUBIIUXCS CUTYallUi, YCTAHOBJIEHHBIX OIIMOOK, BOZHUKILIUX TPYJHOCTEH;
—OLICHUBAaTh COOTBETCTBUE PE3YNbTATA LIEJIN U YCIOBUSM.

OMOLMOHAIbHBINA WHTEIIEKT:

—CTaBUTh ceOsl HA MECTO JIPYroro 4ejiioBeKa B XOJ€ CHOpa WU JUCKYCCHUHM Ha
HAy4YHYIO TEMY, IOHUMATh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYTroro.

[TpunsTHe cebs U APYIUX:

—TIpU3HaBaTh CBOE MPaBO Ha OMIMOKY MpHU pEeHIeHUH (PU3NYECKUX 3a7ad WU B
YTBEPKJICHUSIX HA HAYYHBIE TEMBI U TAKOE K€ MPaBO JPYroro.

HpeI[MeTHI)Ie peE3yJabTaTbl OCBOCHUSA

* IlomyuuTth mpeacTaBieHUs O CTPYKType U Maciutadbax BcenenHol u MecTe dYenoBeka B HEH.
VY3HaTh O CpelncTBax, KOTOPbIE HCIHOJB3YIOT ACTPOHOMBI, YTOOBI 3arjsiHyTh B CaMble
yJan€HHbIe YroJKu BceneHHol U He TONBKO YBUAETh HeOECHbIE Tela B HEOCTYNHBIX C 3eMITH
JMara3oHax JJIMH BOJIH 3JIEKTPOMAarHUTHOTO U3JTyYeHHs, HO ¥ Y3HATh O HOBBIX KaHajax

MOJIYYCHHA I/IH(l)OpMaHI/II/I 0 HEOECHBIX Tellax C IIOMOIIIBXO HGI)IITpHHHBIX W I'paBUTAllUOHHO-
BOJIHOBBIX TCJICCKOIIOB.



* V3Hath O HaOMIOZAaEMOM CJIOXHOM JBIKeHWW TuiaHer, Jlyasr w ConHia, ux
uHTepnperanuu. Kakyto ponp urpanu Habmogenus 3atMenuid JIyael u CojlHIIA B JKU3HU
o0mIecTBa U UCTOPHS UX HAy4YHOro 0ObsicHeHUs. Kak Ha OCHOBE acTPOHOMHYECKHUX SIBICHHM
JIOAN HAYYWUIIHMCh HU3MCPATH BPCMA U BECTU KAJICHIAAPD.

* VY3Harp, Kak Osarojgaps pa3BUTUIO AaCTPOHOMHUHU JIIOAM NEPELUIM OT IPEICTaBICHUS
TEOLICHTPUYECKOW CUCTEMbl MHpPa K PEBOJIIOIMOHHBIM IPEACTABICHUSM TI'EIUOLEHTPUYECKON
cucteMbl Mupa. Kak Ha OCHOBe MOCIEAHEH OBbUIM OTKPBITHI 3aKOHBI, YIPABIISIOIHEC
JBUKEHUEM IUIAHET, U MIO3JHEE, 3aKOH BCEMUPHOIO TSTOTCHUS.

« Ha MMpUMEPC MCIOJb30BAHUA 3dKOHA BCCMHPHOI'O0 TATOTCHUS IMOJYUUTDb IIPCACTABIICHUA O
KOCMHUYCCKUX CKOPOCTAX, Ha OCHOBC KOTOPBIX PpPaCCHHUTBIBAKOTCA TPACKTOPUHU IMOJIETOB
KOCMHUYCCKHUX alIaparoB K IIJIAHETaM. YSHaTB, KaK IIPOSABIIAACT ce0s BCEMHPHOC TATOTCHUC
Ha ABJICHHUAX B CHCTEMC 3CMJ'IH—.HYH3, 1 5BOJIIOIIUIO 9TOH CHUCTEMBI B 6y,I[y1_I_I€M.

* VY3HaTh O COBPEMEHHOM IIPEACTABJICHUH, O CTPOCHHH COJHEYHOW CUCTEMBI, O CTPOCHHUH
3emMiM Kak IUTAHETbl W TPUPOJEe NApHUKOBOro 3¢ (dekra, o CBOICTBaX IUTAHET 3E€MHOM
TPYIIBl M TUIAHET-TUTAHTOB M 00 HCCIEAOBAHUSAX AacCTEPOUIOB, KOMET, METEOpPOUIIOB U
HOBOT'O KJlacca HEOECHBIX TeJl KapJIUKOBBIX IUIAHET.

* [lomyuuTh mpencTaBIeHHE O METOAaX AacTPOPU3NYECKUX MCCICIOBAHUN U 3aKOHAX (PH3HUKH,
KOTOPBIE UCIOIB3YIOTCS ISl H3y4eHUsT (PU3NIECKH CBOMCTB HEOCCHBIX TEIL.

* V3Hate npupony CosHIa M €ro aKTUBHOCTH, KaK COJIHEYHAs aKTUBHOCTb BIIMSET Ha
KIuMatr u 6uocdepy 3emiin, Kak Ha OCHOBE 3aKOHOB (PM3UKM MOXKHO pacCUMTaTh BHYTPEHHEE
ctpoenne ConHLA M Kak HaOMIOJEeHHMs 3a MoToKamMu HeWTpuHo oT CojHlla IOMOIIH
3arysaHyTh B LeHTp CoJHIa U y3HATh O TEPMOSAIEPHOM UCTOYHUKE SHEPIUU.

* VY3HaTh, KaKk ONPEIEISAIOT OCHOBHBIE XAPAKTEPUCTHKH 3BE3J U MX B3aHUMOCBS3b MEXKIY
co0OM, O BHYTPEHHEM CTPOECHHHU 3BE3]l U MCTOUHUKAX MX SHEPrUH; O HEOOBIYHOCTU CBOWCTB
3BE3]] OENBIX KapJIMKOB, HEUTPOHHBIX 3BE3N M UYEPHBIX JbIp. Y3HATh, KaK POXKAAIOTCS, KUBYT U
YMHUPAIOT 3BE3/IBL.

* V3Harh, Kak MO HAOMIOACHUSIM NYJIbCUPYIOUIMX 3BE31 Iepena ONpeaessiTh pPacCTOSHUS
JO JpYrHMX TalakTUK, KakK acTPOHOMBI IO HaOJIOJEHMSM JBOWHBIX M KPATHBIX 3BE3]
OIPEIENAIOT UX MACCHI.

* TlomyuuTh TpenCTaBIICHUs] O B3PhIBAX HOBBIX U CBEPXHOBBIX 3BE3N M y3HATh Kak B 3BE37aX
00pa3yroTcs TSHKENbIE XMMUYECKUE DJIEMEHTHI.

* VY3Harh, Kak ycTpoeHa Hama [‘amaktuka — Mneunsii IIyTh, Kak pacmpeneieHbl B HEHR
paccesiHHbIE U IIapOBbIe 3BE3IHBIE CKOIUJICHHS M o0Jlaka MEX3BE3MHOro raza u mbuth. Kax
C TMOMOIIbI0 HaOMIoAEHUH B MH(pPaKpacHBIX JIyyaX yJIaloch MPOHUKHYTh 4Yepe3 TOJIILY
MEX3BE3IHOTO T'a3a U IbLUIM B LEHTP | allakTUKY, YBUIETh IBUKEHUE 3BE3] B HEM BOKPYT

CBEPXMAaCCUBHOM YEPHOU ABIPHI.

e IlomyuuTh TIpeACTaBICHUE O PpA3JIMUHBIX THUIAX TANAKTUK, Y3HATb O IPOSBICHUAX
AKTUBHOCTH TaJJaKTUK U KBa3apoB, pacCHpe/IeICHUH TaJaKTUK B MPOCTPAHCTBE U (POPMHUPOBAHUH
CKOIUJIEHUH U STYEUCTOU CTPYKTYPBI UX paCIpeeICHHUs.

* V3HaTh O CTPOCHMUHU M HBOJIOIUH YHHUKaJIbHOTO 00BbekTa Beenennoii B nenom. Ilpocneauts
3a  pa3BUTHUEM  TMpPEACTaBIEHUH O  KOHEYHOCTH U OecKOHeuHOCcTH BceneHHOH, o
(GyHAaMEHTaIbHBIX MapaJOKCAX, CBA3AHHBIX C HUMH.



* TlonsaTh, Kak u3 HAOIIOJAEMOrO KPACHOTO CMEHICHHS B CIEKTPax NAIEKUX TaJaKTHK
MPUIUIM K BBIBOJY O HECTALIMOHAPHOCTH, paclIMpeHuu BceneHHol, W, 4To B MpOLLIOM OHA
Oblla HE TOJIBKO IUIOTHOM, HO M ropsyeil W, 4yTo HAOJI0AaEMOE PEIMKTOBOE U3IyYCHHE
MOATBEPIKJIAET ITOT BAXKHBIN BBHIBOJ COBPEMEHHON KOCMOJIOTHH.

* VY3HaTh, Kak OTKPbUIM YCKOPEHHOE paclIMpeHue BceneHHOW M €ro CBs3b0 C TEMHOMU
DHEPrUEed M BCEMHUPHOM CWJION OTTAJIKHUBAHUSA, IPOTUBOCTOSLICH BCEMUPHOU CHUIIE TATOTCHHUS.

* V3HaTh 00 OTKPBLITUHN 3K3O0IINIAHCT — INIAHCT OKOJIO APYIrUuXx 3BE3] U COBPEMCHHOM COCTOSIHUHN
HpO6J’IeMBI IIOMCKa BHE3EMHBIX I_II/IBI/IJ'II/ISaHI/Iﬁ " CBA3U C HUMHU.

* Hayuyuthbcsi TpPOBOAUTH MPOCTEHIIME AaCTPOHOMHYECKHE HAOIIOJICHUS, OPHUEHTUPOBATHCS
cpeau ApKUX 3BE3 M CO3BE3MM, U3MEPATh BBICOTHI 3BE37 W CoyHIEA, ONpeAesaTh
ACTPOHOMUYECKMMH METOJIaMU BpEeMs, IIMPOTY U JOJTOTY MeCTa HAOJIIOJICHHH, U3MEPSTh

AUaMETp COJIHHa U U3MEPATH COJIHCYHYIO AaKTUBHOCTH H € 3aBHCHMOCTH OT BPCMCHH.

Copaep:xanue y4eOHOro npeaMera
Beenenne B acCTpOHOMUIO

Crpoenne n macuradol BeesieHHOH, U coBpeMeHHbIe HA0II0IeHU S

Kakue tena 3anonusaoTr Beenennyro. KakoBbl UX XapakTepHbIE pa3Mepbl U PacCTOSHUS MEXIY
Humu. Kakue ¢usznueckue ycrnoBusi BCTpedaroTcsl B HUX. BceneHHast pacmupsiercs. ['1e u kak
paboTaroT caMble KPYMHbIE ONTHYECKHE TelecKombl. Kak acTpoOHOMBI HCCIEAYIOT TaMMa-
u3nyyenue Beenennoil. YTo yBueny rpaBUTalluOHHO-BOJIHOBBIE U HEUTPUHHBIE TEJIECKOIIBI.
ActpoMerpust

3Bé31HOE HE0O M BUAUMOE IBHKEHUE HeOeCHbIX CBeTHJI

Kakue 3BE3mb1 BxomsaT B co3Be3aus Opuona u JleGems. ComHile ABMXKETCS MO ADKIUMTHKE.
[TnaneTs coBepmaroT nerieodpazHoe ABmxkeHune. Hebecuoie koopaunatel UTo Takoe HEOECHBIN
9KBATOp M HeOecHbIM MepuanaH. Kak cTposT sKBaTOpUaIbHYIO CUCTEMY HEOECHBIX KOOPJIMHAT.
Kak cTposiT TOpU30HTANBHYIO CUCTEMY HEOECHBIX KOOPIUHAT.

Buaumoe nBuxenne miaver u Coanua

[letneoOpa3Hoe NBH)KEHUE IUIAHET, MOMATHOE M MPSMOE JBUKEHHE IUIaHeT. OKJIMIITHKA,
3oAMaKanbHble co3Be3ans. HepaBHoMepHoe aBmkeHne CoHIIA MO SKIUIITHKE.

JBu:xenne JIyHbI U 3aTMEHHA

®a3bl JIyHBl U CHHOJIMYECKHI MeCsll, YCIOBUSA HACTYIUICHHS] COJTHEYHOIO U JIYHHOTO 3aTMEHUH.

ITouemy mpouCcXOAAT COoHEUHBIE 3aTMeHUA. Capoc U MpeICKa3aHus 3aTMEHUI



Bpemsi u kajieHgapb

3BE3HOE M COJIHEYHOE BpeEMsl, 3BE3NHBIA M TPONUYECKUH TroA. YCTPOWCTBO JIYHHOTO U
COJIHEYHOTO KaJieHaaps, mpoOiiemMbl HX coryacoBaHus HOnMaHckuid M TPUTOPHAHCKUIN
KaJICHAApH.

HeOecnasa mexannka

I'eqmouenTpnueckas cucrema mmpa IlpencraBinenust o crpoeHun CONHEUHOM CHCTEMBI B
AQHTUYHBIE BPEMEHA UB CPEHEBEKOBBE. | eIMoneHTpruiecKas CucTeMa Mupa, 10Ka3aTeIbCTBO
BpaiieHuss 3emnn BOKpyr Comnuna. [lapannakc 3BE31 M OIpeneIcHHE PACCTOSHMS A0 HHX,
napcex.

3akonsl Kensiepa

OtkpeiTue U.KemepoM 3akoHOB ABMKeHUs IutaHeT. OTKpeITHE 3aKkoHAa BecemupHOro taroreHus
u 060601mEnHbIe 3aKkoHbl Kerepa. Onpenenenre Mmacc HeOECHBIX Te.

Kocmuueckue ckopoctu

Pacuérer mepBoli M BTOPOH KOCMHUYECKOH CKOpocTH M ux ¢usmueckuii cmbici. [Tonér FO.A.
["arapuHa BoKpyr 3eMiu 1o KpyroBoii opoure.

Mexn/iaHeTHbIE MepPeaéThl

IloHATHE ONTHMaNBHOM TPACKTOPUM IOJNETA K IUTaHeTe. Bpems monéra K IUIAHETE U JaThl
CTapTOB.

JlyHna u eé Biusinue Ha 3emiio

Jlynnusiii penved u ero npupona. IlpunuBHoe B3aumoneiictBue mexay JIyHo u 3eMiéil.
VYnanenune JlyHsl oT 3eMiu M 3ameaneHue BpameHus 3emiad. llpeneccus 3eMHOM ocH U
IIpeABapEHUE PaBHOICHCTBHIA.

CTpoeHue COJTHEYHOI CHCTEMBI

CoBpemMenHblie npeacrasiaeHus 0 CojiHeUHOI cucreme.

CocraB ConHeuHo#l cuctembl. IlnaHeTsl 3eMHOM TIpynmbsl M IUIAHETBI- TUTAHTHI, MX
npuHIMnuanbabeie paznudus. Ob6mako komet Oopra u [losc Koiinmepa. Pasmepsr Ten coHedHOM
CHUCTEMBI.

ITnanera 3emus

®opma u pasmepsl 3emun. BuyTrpennee crpoenue 3eminu. Ponb mapHukoBoro sddexra B
dbopMHUpOBaHUH KJIMMaTa 3eMJTH.

IlnaneTsl 3eMHOM IPyNIIBI

HccnenoBanust Mepkypust, Benepsl 1 Mapca, ux cxoxects ¢ 3eminéid. Kak napHukoBslii a¢¢dext
rpeeT MOBEPXHOCTh 3eMid M meperpeBaer armocdepy Benepbl. EcTe nu xu3Hp Ha Mapce.

DBomorus opouT cnyTHUKOB Mapca ®oboca u Jleitmoca.



Il1aHeTbI-TUTaHTBI

®uznueckue cpoiictBa Onurepa, CatypHa, Ypana u HenrtyHna. Bynkannueckass JesiTeIbHOCTD
Ha ciytHuke FOnurepa No. [Ipupoaa komner BOKpyT MIaHET-TUTaHTOB.

Il1aHeThI-KAPJIUKH U UX CBOICTBA.

Mauible Tes1a CoTHEYHOH CHCTEMbI

[Tpupona u nBwxenue acreponnoB. Crenuduka IBUKEHUS TPYHI acTepoH]IOB TpOSHIEB U
I'pexoB. Ilpupona u nBmwxkenue komer. [losc Koiimepa m Obnako xkomer Oopta. IIpupona
METEOpPOB U METEOPUTOB.

MeTeopbl 1 METEOPUTHI

[Tpupona nanaromux 3BE31, METEOPHbIE NMOTOKM U UX pajuaHThl. CBI3b MEXIYy METEOPHBIMU
NOTOKaMU M KoMeTamu. [Iprposia kaMeHHBIX U KeJe3HbIX METEOpUTOB. [Ipupoaa MeTeOpUTHBIX
KpaTepos.

IIpakTuyeckas acrpodpusuka u puzuka CoaHua

MeToabl acTpoGU3MUYECKUX UCCIeI0BAHUIM

YCTpOWCTBO M XapakTEPUCTUKH TEJIECKOMOB pPedpakTopoB U peduieKTOpoB. Y CTPOHCTBO
pPaznoTENIeCKONOB, PaAUOUHTEP(HEPOMETPHI.

CojHne

OcHoBuble xapaktepucTuku Connua. OnpeneneHue Macchl, TEMIEpaTypbl M XHUMHUYECKOTO
coctraBa Comnuna. Ctpoenue conHeuHor atMmocdepsl. ColHeUHass akTUBHOCTh U €€ BIIMSHUE Ha
3emitio u 6uochepy.

Buyrpennee crpoenne Costnna

Teopernueckuit pacu€r TemrepaTypbl B 1eHTpe CoisiHIa. SaepHBId HUCTOYHUK DSHEPIHUU U
TEPMOSIJICPHbIE PEaKIMU CHUHTEe3a Telusl U3 BOAOpOAa, MepeHoc 3Hepruu u3 neHrpa ConHua
HapyXy, KOHBEKTHBHas 30HA. HelTpuHHBINA Teneckonm W HAOMIOIEHUS TMOTOKAa HEHUTPUHO OT

Counurza.

3BE31bI

OCHOBHbIE XapPAKTEPUCTUKH 3BE3]

OrnpeznenieHre OCHOBHBIX XapaKTEPUCTUK 3BE3: MAacChbl, CBETUMOCTH, TEMIEpaTypsl U
XUMHYECKOTO coctaBa. CrnekrpanbHas kiaccuukamust 3BE3N U e€ (U3HYECKHE OCHOBHI.
JnarpaMma «CeKTpajibHbIN KI1ACC» — CBETUMOCTD 3BE3]1, CBA3b MEXIY MACCOM M CBETUMOCTBIO

3BE3 .



BHyTpeHHee cTpoeHme 3BE3/
Crpoenue 3Be3Nlbl TJIaBHOM TmocienoBaTeabHOCTH. CTpoeHHe 3BE3 KpPACHBIX TUTaHTOB U

CBCPXTUT'AHTOB.

Besibie kKapJuKu, HEHTPOHHBIE 3BE3/1bI, MYJIbCAPHI U YEPHBIE IbIPbI
CrtpoeHnue 3BE37 OebIX KapJIUKOB U IpeJes Ha ux Maccy — npenen Yanapacekapa. [Tynbcapsl u

HEUTpOHHBIE 3BE3/b1. [Iprpona 4EPHBIX ABIP U UX ITAPAMETPHI.

J/BOliHbIE, KPAaTHBIE U NepeMeHHbIE 3BE3/bI

HaGmronenus ABOMHBIX M KpaTHBIX 3BE3N. 3aTMEHHO-TIEpeMEHHBIC 3BE3/bI. OnpeneneHue Mace
MBOWHBIX 3BE3A. Ilymbcupyromue nepeMeHHbIe 3BE3IBI, KPUBBIE M3MEHEHUsS Osiecka medeu.
3aBUCHUMOCTb MEXJy CBETUMOCTBIO M NEpuoioM nyibcauuil y unedens. Lepennpr — masku Bo
BceneHHoM, 10 KOTOPBIM ONPEAEIAIOT PACCTOSHUSA 0 JAIEKUX CKOIJICHUM U rajnakTuk.Hosele n
CBCPXHOBBIC 3Bé3I[I)IX8,paKT€pI/ICTI/IKI/I BCIIBIIIIEK HOBBIX 3Bé3I[. CBs13b HOBBIX 3Bé3II C TECHbIMU
JBOMHBIMU CHCTEMaMH, COJACpKaluMu 3Be3ay Oenblii kapiuk. [leperekanue BemiecTBa u
SJIepHBIA B3pbIB Ha IOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBatOTCS CBEPXHOBBIE 3BE3[IBI.
XapakTepUCTUKH

BCIIBIILIEK CBEPXHOBBIX 3BE3/A. ['paBUTAlMOHHBIN Koyamc Oenoro Kapjiuka € Maccoi
Yanapacekapa B COCTaBE TECHOM JIBOMHOM 3BE3/bI — BCIBIIIKA CBEPXHOBOM IEPBOrO THIA.
B3pbIB MaccMBHOHM 3BE31bl B KOHIIE CBOEH IBOJIIOLIMM — B3PbIB CBEPXHOBOW BTOPOIrO THIIA.

Ha6J'IIOI[eHI/Ie OCTAaTKOB B3PbIBOB CBEPXHOBBIX 3BE3.

IBOJIIOLHA 3BE3/: POKICHHE, )KU3Hb U CMEePTh 3BE3]

Pac4€r npomomKATENbHOCTH KU3HU 3BE3]l Pa3HOM Macchl Ha IVIABHOM IOCIIENOBATEIBHOCTH.
Ilepexon B KpacHbIE TMTaHTBl M CBEPXIMIAHTBHI IOCIE HcueprnaHus Bopopoaa. CrokoinHas
SBOJIIOIIUS MaAJIOMAaCCHUBHBIX 3Bé3}1, n FpaBI/ITaHHOHHBIfI KOoJI1ariC U B3pPBIB C O6p330BaHI/IeM
HEUTPOHHOMU 3BE3]1bl WIIM YEPHOU JBIPbl MACCUBHOM 3Be3/1bpl. Olpeenenre Bo3pacta

3BE3HBIX CKOILJICHUU M OTJEIIbHBIX 3BE3/ U IMPOBEPKa TCOPUHU 3BOJIFOINUN 3BE3 .

Mueunsrii IIyTs

I'a3 u nbutb B N'anaktuke Kak oOpasyrorces oTpaxaTenbHble TyMaHHOCTH. [louemy cBeTsTCS
muddy3apie  TymMaHHOCTH Kak KOHIEHTPUPYIOTCS Ta30BbIE W THUIEBBIE TYMaHHOCTH B
anaktuke. PaccesHHble U mapoBble 3BE3NHBIE cKorieHUss HabOmomaembie CBOMCTBa
paccesiHHBIX 3BE3IHBIX CKOTUICHHMM. HabmiomaeMbie CBOMCTBA IMIAPOBBIX 3BE3AHBIX CKOIUJICHHUH.

Pacnpenenenue u xapaktep IBM>KEHUS CKOIJIEHU B ['anmakTuke. Pacnipenenenue 3BE31,
10



CKOIUICHUH, ra3a u nbUId B ['amaktuke. CBepxmaccuBHas 4y€pHas Ablpa B LEHTpe ['alakTUKU 1
KOCMHUYECKHE JTyUH.

WudpakpacHpie HAOMIOCHUS ABMKECHUS 3BE3] B IeHTpe ['anakTuku U oOHApYKCHHE B IICHTPE
lNanakThky cBEpXMacCUBHOM YepHOM JbIpbl. Pacyér mapamMeTpoB CBEpXMACCUBHOW 4YEpHOU
neIpel. HabmoieHust KoCMUYECKHX JIydeld U UX CBSA3b CO B3phIBAMH CBEPXHOBBIX 3BE3.

IN'anakTukn

Kak xnaccuduuupoBaiy rajakTuku 1no ¢popme M KamepToHHas auarpamma Xab6mia. CoiicTBa
CHMPAIBHBIX, JUIMNTHYECKUX M HENPAaBUIbHBIX rajakTuK. KpacHoe cmelleHune B CIEKTpax
TaJlaKTUK M OIpEJIEICHUE PACCTOSHUS 10 HUX. 3akoH Xa0b6ma BpamieHue rajmakThk U TEMHas
MaTepus B HHUX. AKTHUBHbIE TallaKTUKM M KBa3zapel llpupona akTUBHOCTH TalakTHK,
paguorajlakTUKU U B3aMMOJICHCTBYIONIME rajlakTUKU. HeoObIuHbIE CBONCTBA KBAa3apoOB, UX CBS3b
C siApaMy TajJlaKTUK U aKTUBHOCTBIO YEPHBIX JbIP B HUX.CKOIUIEHUS TaJaKTUK

HaGmtonaemble cBOICTBa CKOIUIEHHMH TalaKTHK, PEHTTEHOBCKOE W3JydyeHUE, TemIepaTrypa u
Macca MEXKTIaJIaKTUUECKOro Tas3a, HEOOXOJMMOCTb CYIIECTBOBaHHS TEMHOM Marepuu B
CKOIUIEHHAX ranakTHK. OLleHKa Macchl TEMHOM MaTEpUM B CKOIUICHUsAX. flueucras CTpykTypa

pacupeaciiCHUA ralakTUKu CKOIUICHHH raJlaKTHK.

CrtpoeHnue u 3Bo1I01Us BeeenHoii

KoneuHocTs 1 6eckoHeuHOCTh BeeneHHo — mapaioKChl KIIAaCCUYeCKOW KOCMOJIOTHH.

3aKOH BCEMHPHOTO TATOTEHUS U IMPEICTaBICHHUS O KOHEYHOCTH U OeCKOHEHYHOCTH BceneHHol.
DOTOMETPUYECKUN TAPaTOKC U TPOTUBOPEUUS] MEXIY KIACCUUECKHUMHU TPEACTABICHHUSIMHU O
cTtpoeHun BcenenHoit u HaOmoaeHusMu. HeoOXOAMMOCTh TNpUBIEUYEHHUs OOIIeH Teopuun
OTHOCHUTEJILHOCTH I MOCTpOeHUs Mosienu Beenennoit. CBsI3b MEKly T€OMETPUUECKUX CBOMCTB
nmpocTpaHcTBa BceneHHoi ¢ pacnpeneneHrnemM U ABHKEHUEM MaTepuu B HeW. Pacmmpsromniasics
Bcenennast CBsi3b cpeHEeld TUIOTHOCTH MAaTE€PUU C 3aKOHOM PACIIMPEHUS] U TEOMETPUIECKUMU
cBoiictBamu Bcenennoil. EBknupoBa u HeeBkinJoBa reomerpus Bcenennoil. OnpeneneHue
paauyca u Bo3pacta Beenennoi. Mozens «ropsiueit BecenieHHON» U peTMKTOBOE U3ITYyYEHHUS
O6pa3oBanne XWMHUYECKHX »dJeMeHTOB BO Bcemnennoil. OOunue remust Bo Bcenmennoit u
HEO0OXOIMMOCTh 00pa30BaHMUs €r0 Ha paHHUX dTanmax sBoionuu Bceenennoit. Heo6xomuMocTs
HE TOJIbKO BBICOKOM IJIOTHOCTH BEIIECTBA, HO M €r0 BBICOKON TeMIEpaTyphl Ha PaHHUX 3Tarax
ABOJIIOLIUN

Bcenennoit. PennkroBoe H3MydeHHME — H3IYyYEHHE, KOTOPOE OCTaloch BO BceneHHOU oOT

rOpsSYer0o W CBEPXIUIOTHOTO COCTOSIHHS MaTepud Ha paHHHUX JTanax >KU3HU BcereHHOMH.
11



HabGnromaembie cBOMCTBA PENMKTOBOTO M3MydeHUs. [louemy HEOOX0IMMO MpUBJICYCHUE OOMIeH

TEOPUU OTHOCUTEIBHOCTH JJIsI HOCTPOCHHS MOAENU BceeneHHom

CoBpeMeHHbIE POOJIEeMbl ACTPOHOMHUM

YckopenHoe pacmupenune BcenenHodt u témHas sHeprus HabOmioneHus: CBepXHOBBIX 3BE3N |
TUIIA B JANEKUX TaJlaKTUKAX U OTKPBITUE YCKOPEHHOro pacuupeHuss BcenenHoil. OTKpbiTHE
CHJIbI BCEMUPHOI'O OTTaNIKMBaHMs. TEMHas sHeprust yBenuuuBaeT maccy BeenenHoil o mepe

e¢ pacmupenus. [lpupona cunsl Bcemuphoro otrankuBanusg. OOHapykKeHHE IUIaHET BO3JIE
npyrux 38€31. HaOmonenus 3a nBM>KEHHEM 3BE3 U ONPEICIICHUS MacC HEBUIMMBIX

CITYTHUKOB 3BE3]l, BO3MYIIAIOIIUX HX MPIMOJUHEHHOE JBIKEHHE. MeToasl OOHApYKEHHS
sk3omutaHer. OlleHKa YCJIOBHM Ha MOBEPXHOCTAX Jk3oriaHeT. llowck »sk3omianer ¢
KOM(DOPTHBIMH YCIIOBUSIMU AJIs1 *KU3HU Ha HUX. [loucku ku3Hu u pazyma Bo Beenennoit
Pa3zBuTue mnpencraBieHMid O BO3HMKHOBEHMM U CYIIECTBOBAaHMM JKM3HM BO BcelleHHOM.
CoBpeMeHHbBIE OIEHKH KOJIMYECTBA BBICOKOPA3BUTHIX HMBMiIM3anuid B ['amaktuke. [lombiTku

O6H21py>K€HI/IH H IIOCBIIIKM CUT'HAJIOB BHC3CMHBIM LIMBUJIN3a1l1UAM.

1. Tabauua pacnpenejeHusi 4acoB

KonnuecTBo yacos
Ne ni/mm Pa3nenbl, TeMbl
ABTOpCKas
PaGouas mporpamma
nmporpaMmma
1. BBenenue 1 1
2. AcTtpomeTtpus 5 5
3. Hebecnas mexanunka 3 3
Ctpoenue ConHeuHOM 7
4, CHCTEMBI 7
Actpodusuka u 3BE31HAS 7
5. aCTpOHOMMUS 7

12




6. MieuHsblil Ty Th 3 3
lNamakTrku 3
7. 3
CtpoeHue 1 3BOIOLHUS 2
8. Bcenennoii 2
9 CoBpeMeHHbIe TPoOIeMbl 3 3
aCTPOHOMUU
10. Peseps 1 -
Bcero yacos 35 34
TemaTuueckoe NIAHUPOBAHUE 1O YacaAM
34 yaca — 1 yac B HeJeJI10
No | Ne HaumenoBanue [Imanupyemble BUIBI Komnue | OcHoBH
1/ | /m pasziesioB, TeM NEATEIIbHOCTH YYalluXxcsi | CTBO 15(5
i 9JacoB BHU/IBI
BOCITUTA
TEJIbHON
TesITENb
HOCTH
Beeaenue (1 gac) 1,2,7
1 | 1/1 | ActpoHomust — Hayka | Poib  acTpoHOMHHM B 1
0 KOCMOCE. | pa3BUTUH  ITUBHWJIN3AIIHH.
Bcenennas, e€ | DBoJIIONHA B3TUISIJIOB
CTPYKTYpPBbI U | yenoBeka Ha BceeneHHyto.
MacmTadbel.  Jlanékue
r1yOuHbl Beenennoit
Actpometpus (5 4acoB) 1,4,6
2 | 2/1 | 3Be3naHoe HEOO 3Be3/IHbIC KapThl, 1
CO3BE3 /1M,
HCITOJIb30BAHUE
KOMITBIOTEPHBIX
MIPUIIOKEHUN 11
OTOOpaXeHUsI  3BE3HOTO
Heba. Buaumas 3Be3aHas
BEJIMYMHA.
3 | 2/12 | HeGecubie Hebecnas cpepa. Ocobwie 1
KOOPAVHATHI mouxku HebecHol cgepul.

Hebecnvie koopounamul.

13




213

Bunumoe  agBukeHue
1adeT 1 CostHIa

CyTtouHoe JIBIDKEHUE
cBetui. Cesa3b 6UOUMO20
pacnoodicerusi 00beKmoas
Ha Hebe u
eeoepaguueckux
KOOpOuHam
Habmodamens. JIBWKeHUE
3emun Bokpyr CouiHIA.

2/4

JlBrxenne JlyHsl wu
3aTMEHHUS

Bumnmoe ngBukeHue o
¢dazwl Jlynel. ConHeuHble
Y JIyHHbIC 3aTMEHUSI.

215

Bpewms u kaneHnapb

Bpewms u kaneHnaps.

He0ecnass mexanuka (3 yaca)

1,2,6,7

3/1

Cucrema Mupa

I'eonenTprueckas u
reJIMOIEHTPUYECKas
CUCTEMBI MUpa.
CtpykTypa U MacmTaObl
COJTHEYHOM CHUCTEMBI.

3/2

3aKOHEBI JIBIOKCHUS
IUTAHET

Kondurypanus u ycnoBus
BUJIUMOCTH TUIAHET.
MeTtoabl OITpEICIICHUS
pacCTOsTHUM 10 Tel
CoJIHEYHOU CHCTEMBI U UX
pa3MepoB.

3/3

KocMmuueckue
CKOPOCTH
Me:xnjIaHeTHBIC
ITOJICTHI

Uctopus pa3BUTUSA
OTEYECTBEHHOU
KOCMOHaBTUKU. [lepBbi
VMCKYCCTBEHHBIM CIIyTHUK
3emMitn, moner  HO.A.
larapuna.  JlocTmxkeHus
COBPEMEHHOMU
KOCMOHABTHKH.
Hebecnas MexaHuxa.
3akonul Kennepa.
Onpeodenenue maccul
HebecHvlx mei. [leudicenue
UCKYCCMBEHHbIX HeOeCHbIX
meil. Kocmuueckue
anmaparsbl.

Crpoenne CostHeuHOM cucTembl (7 4acoB)

1,3,4,5,

10

4/1

CoBpeMeHHbIE
IpeICTaBIICHUS 0
CTPOGHHHU U COCTaBe

ITpoucxoxnenue
CoiytHeuyHOM CHUCTEMBI.
Macmitabbl U CTpOoCHHE
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CoaHEYHOM CUCTEMBI

CoIHEYHOM CUCTEMBI.

11| 4/2 | Ilnanera 3emiist [InaHeThl 36MHOM TPYNIIBIL.

12 | 4/3 | Jlyna u ee Bnusinue Ha | Cuctema 3emis — JlyHa
3eMIIt0

13 | 4/4 | IInanetsr 3eMHOM | [ImaneTsI 3eMHOM rpynbI.
TPYIIIBI

14 | 4/5 |Ilnanetsl — ruraHThl. | [I1aHETHI-TUTaHTEIL.
[TnaHeTsI - KapauKu CrnyTHUKH W KOJbIa

TJIaHeT.

15| 4/6 | Manbie tena | Puzndeckast pupojia

COJIHEYHOM CHCTEMBl | aCTEPOMIOB U  KOMET.
[Tosic Kotinepa u obnako
komer QOopra. I[Ipupona
METEOPOB U METCOPHUTOB

16 | 4/7 | CoBpemeHHbIC CoBpeMeHHbIE
MPEJICTABIICHHUE O MpEeCTaBICHUS 0
MIPOUCXOKICHUN MIPOUCXOKICHUN
Conneunont cucremsl | CONMHEYHOU CHUCTEMBI.

Kocmoronnueckas teopust
O.1O. llImunra
AcTpodusuka u 3Bé31Hasa acrponomus (7 1,257
4acoB)

17 | 5/1 | Meronsl [TpuHiun  gecTBuUs U
acTpopU3NIECKUX YCTPOMCTBO  TEIECKOIIOB,
HCCJIEIOBAHUI pedpaxkTopos u

pediekTopoB.
Pagnoreneckorinl u
paarouHTep(hEepOMETPHI

18 | 5/2 | Connue OrnpenesieHue OCHOBHBIX

xapaktepuctuk CoJHIa.
CtpoeHue CoHEUHOU
aTMocdepbl. 3aKOHbBI
U3ITy4YeHUs! a0COIIOTHO
TBEPAOTO TEJIA U
Temriepatypa horochepsl
u rsteH. [Ipossienue
COJIHEUHOM aKTUBHOCTH U
€€ BIMSIHUE HA KJIMMaT U
ouochepy 3emin

19 | 5/3 | Buyrpennee crpoenue | Pacuér Temmeparypsl

1 UCTOYHHUK DHEPTUH
CoxHna

BHyTpH CoJIHIIA.
TepmosiaepHbINA UCTOYHUK
sHeprumn ConHua u
NIEPEHOC SHEPTHH BHYTPHU
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Comnuna. Habnronenus
COJIHCYHBIX HEHTPUHO

20

5/4

OCHOBHBIE
XapaKTEPUCTHUKHU 3BE3]T

OmnpeneneHrne OCHOBHBIX
XapaKTEPUCTUK 3BE3].
CnexrtpanpHas
KIaccuuKanus 3BE37.
Juarpamma "cnekrp-
CBETHUMOCTB" U
pacnpenesieHue 3BE3 Ha
Heil. CBsI3b MacChl CO
CBETUMOCTBIO 3BE3]
TJIaBHOM
MOCJIEA0BATEIBLHOCTH.
3BE3/1bI, KpACHBIE
TUTaHTbI, CBEPXTUTAHTHI U
OeJble KapJIuKu

21

5/5

benwie kapiuku,
HEUTPOHHBIE 3BE3IHbI,
YEPHBIE IBIPHI.
JIBOIHBIE, KPATHBIE U
IIEPEMEHHBIE 3BE3bI

Oco0EeHHOCTH CTPOCHUS
OeJIbIX KapJIMKOB U Mpeae
Yangpacekapa Ha UX
Mmaccy. [lynscapel u
HEUTPOHHBIE 3BE3/IBI.
[loHATHE YEPHOU IBIPHL.
HaOmronenus 1BoMHBIX
3BE3] U ONPEIECIIEHUE UX
macc. [lynscupyromme
IIEPEMEHHBIE 3BE3BI.
Ledeunasl u cBs3H
Nepuoa MmyJbCalui co
CBETHUMOCTBIO Y HUX

22

5/6

HoBsie u cBepXHOBBIE
3BE3JIbI

HaGmronaemeie
MPOSIBJICHUSI B3PHIBOB
HOBBIX M CBEPXHOBBIX
3B€31. CBOMCTBA OCTATKOB
B3PBIBOB CBEPXHOBBIX
3BE3]T

23

5/7

OBOIIOLMS 3BE3

Ku3Hb 3BE371 pa3InuHOU
MAaccChl U €€ OTPaKEHUE Ha
auarpamMme 'CrekTp-
CBETHUMOCTB".
['paBuTAIIMOHHBIN
KOJIJIaTiC ¥ B3PhIB O€JI0T0
KapJjuvKa B JBOWMHOMU
CUCTEME M3-3a
NepeTeKaHus Ha HETO

16




BEIIECTBA 3BE3/IbI-
KOMITAaHLOHA.
['paBUTAIIMOHHBIN
KOJIJIATIC Si/Ipa MaCCUBHOM
3BE3JIbI B KOHIIC €€ JKM3HH.
Ouenka Bo3pacta
3BE3THBIX CKOIUICHUH

MJieYHbIi

nyTh (3 yaca)

1,247
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6/1

l'as u
l"amakTuke

IIBLJIb B

Habmnronaemsie
XapaKTepUCTUKHU
OTpaxkaTeIbHBIX u
niddy3HBIX
TYMaHHOCTEM.
Pacnipenenenne ux BOiM3u
miockoctn  ['anakTukm.
ChnupanpHasi ~ CTPYKTypa
[MamakTrku

25

6/2

Paccesinnbie u
LIapOBbIE  3BE3JHBIC
CKOIUICHUS

HaOmromaemble  cBoOMCTBa
CKOIUICHUM u ux
pacripeneneHue B
I'anaxkTuke

26

6/3

CBepxmaccuBHas
y€pHas ablpa B LIEHTPE
MuiteuHoro nmytu

Hab6mronenue 3a
JIBWDKEHUEM  3BE3X B
ueHtpe  lamaktuku B
MH(PaKPACHBIN TEIECKOIL.
Ouenka MacChl u
pa3sMepoB UYEPHOU ABIPHI
M0 JIBXKCHUIO OTJIEJIbHBIX
3BE3]T

I'anakTukm (3 yaca)

1,247
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711

Knaccuduxanus
TaJIaKTUK

Tumnbl rajgakTUK W HUX
CBOICTBA. KpacHoe
CMEILECHUE U OIPEICIICHUE
PACCTOSAHUN 10 TaJlaKTHK.
3akon Xa006ma. Bpamenue
TalakTUK W COJAEpKaHUE
TEMHOW MaTEPUU B HUX
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712

AKTUBHBIE TaJIAKTUKH
Y KBa3apsbl

ITpupona AKTUBHOCTHU
TaJIaKTHK. ITpupona
KBa3apoB

29

713

CKOIUIEHUS TaJIaKTHUK

Ilpupoma ckormieHUNn U
poib TEMHOM MaTepuu B
HUX. MeXraJlakTnyecKkun
ra3 U PEHTTEHOBCKOE

17




W3JIy4YEeHUE oT HETO.
Sluencras CTPYKTYpa
pacupeneneHusl TalakTHK
u CKOILJICHUM BO
Bcenennon

Crtpoenue u 3Bos10nus Beeennoii (2 yaca)

1,3,6,7
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8/1

KoneuHnocts u
OECKOHEYHOCTbh
Bcenennon

CBs13b 3aKOHA BCEMUPHOTO
TATOTEHUS c
MpeACTaBICHUSIMU 0
KOHEUYHOCTH u
OECKOHEUYHOCTH
Bcenennoi.
POTOMETPUUECKHAN
mapajokxc.
HeobxogumocTs  0Omici
TEOPUU OTHOCHUTEIBLHOCTH
JUI TIOCTPOSHHSI MOJICIH
Bcenennoi

31

8/2

Monens
Bcenennou"

"ropstueit

CBs3b cpeiHEN TUIOTHOCTH
MaTepuu C  3aKOHOM
pacuMpeHus u
reoMerpueii  BceneHHoM.
Pamnyc u BO3pacT

Bcenennon

CoBpeMeHHbBIE

npoodJieMbl actpoHomuu (3
yaca)

1,3,6,7
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9/1

YckopeHHoe
pacimpeHue
Bcenennoii u témHas
SHEPrus

Bxnang TéMHOM marepuu B
Maccy Bcenennon.
HaOmronenue cBEpXHOBBIX
3BE3]T B TaAIEKUX
rajJlakTUKaXx W OTKPBITHE
YCKOPEHHOI'0 PacuIupeHust
Bcenennoit. [Ipupona
CHUIIBI BCEMUPHOTO

OTTaJIKUBaHUA

33

9/2

OOnapy>xeHue IUIaHeT
y IPYIruX 3BE3]

HeBugumble CnyTHUKH Yy

3BE3I. MeTtonbl

18




OoOHapyXeHUsI

HK30IUIaHET. DK30IUIAHEThI
C YCIIOBUSIMH,
OJIaronmpUATHBIMU IS
KUZHH

34

9/3

I[louck  xu3HU W
pasyma Bo Bcenennou

Passutne npencraBneHuin
O CYILIECTBOBAHUM KU3HU
BO Bcenennoii. ®opmyna
Hperika u YUCIIO
IUBUJIA3ALAN B
l'anakTuke. [Towuck
CUTHAJIOB OT BHE3EMHBIX
UMBWIM3ALMA W MoJaya
CUTHAJIOB UM

COI''TACOBAHO
[IpoTtoxon Nel 3acemanus MO
YUUTEIIEH MaTEeMaTUKH,
uH(hopMaTUKU U (HU3UKU
MBOY COIII Ne 1
oT «__» aprycra 2022r.
/C.H. XKypasnesa/

COTI'JTACOBAHO
3aMECTHUTEIIb
nupexkropa 1o YBP
MBOY COII Ne 1
/M.M. Ky3bmuna/
« __ »asrycra 2022 .
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