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AHHOTaIU

Pabouas mporpaMma o acTpOHOMHH COCTaBJIEHA B COOTBETCTBUHU C:

e mpuka3zoMm MunucrepcTBa oOpazoBanus u Hayku PO ot 29 utons 2017 r. Ne 613
"O BHECEHMH HM3MEHEHHMH B (pelepalibHblil TOCyJapCTBEHHBIN 00pa30BaTENIbHBIHI
CTaHJIapT, YTBEPKAEHHBIN NpUKa30M MuHuctepcTBa oOpa3oBanus U Hayku P® ot
17 mas 2012 1. Ne 413";

e nucbMoM MuHuctepcTBa oOpazoBanus U Hayku P® ot 20 utonsa 2017 r. Ne TC-
194/08 "O06 opranuzanuu u3ydeHus yueoHoro npeamera "ActpoHomus";

e mpuMepHol pabouel mporpaMmMoii o npeamMery (ActpoHomus. Meronuyeckoe
nocodue 10-11kmaccel. ba3oBwiif ypoBeHb: yueO. mocobue s yduTenen

oOmeoOpa3oBar. opranuzauuii / nmoa ped. B. M. Hapyruna.—M.: Ilpocsemenue,
2018).

eaun u 3apaum:

[leap wu3ydyeHHs Kypca acTpOHOMHMH 3akjiioyaeTrcsi B (HOPMUPOBAHUM Y
00y4arolmuxcs €CTECTBEHHOHAYYHOW IPaMOTHOCTH KakK CIIOCOOHOCTH YeJOBEKa
3aHMMAaTh AaKTHUBHYIO TPaXIAHCKYH0 NO3ULHMIO MO BOIPOCAM, CBS3aHHBIM C
pPa3BUTHEM ECTECTBEHHBIX HAYK U MPUMEHEHUEM MX JTOCTHXKEHHM, a TaKkXke B €ro
TOTOBHOCTH UHTEPECOBATHCS €CTECTBEHHOHAYYHBIMU UIESMHU.

OCHOBHBIE 3aa4U;

-— (GOopMHUPOBATH OCO3HAHME MPHUHLIMIHUAIBLHOW POJM ACTPOHOMHHU B MO3HAHUU
byHIaMEHTAIBHBIX 3aKOHOB

pUPOABI U HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOW KapTHHBI MUPA;

— ¢opmMupoBaTh 3HaHUS O (PU3MYECKON TPUPOIEC HEOECHBIX TEII U CHCTEM,
CTPOEHUHU U

ABOTIONMH BCeeHHOM, MpOCTpaHCTBEHHBIX M BpEMEHHBIX MaciuTabax BceeneHHOH,
HanOoJiee BaXKHBIX ACTPOHOMUYECKUX OTKPBITUSIX, OMIPEACTUBIINX Pa3BUTHE HAYKH
Y TEXHUKH;

— pa3BHBaTh ITO3HABATCIIBHBIC MHTEPECHI, WHTE/UICKTYaJIbHBIE M TBOPUYECKHE
CITOCOOHOCTH B



poIiecce MPUOOPETCHUS 3HAHUN 1O ACTPOHOMHH C MCIOJIb30BAHUEM Pa3TUIHBIX
MCTOYHUKOB

nH(OpPMAIUU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUI;

— HAYUYUThb MHCIIOJIb30BATb HpI/IO6peTCHHI>I€ 3HaHUA W YMCHUA IJI1 PCHICHUA
MMPAKTHYCCKUX 3aJda4 HOBCQZ[HGBHOﬁ KHN3HHU,

— (hopMHpoOBaTHF HAYYHOT'O MHUPOBO33PCHHUS.
Kosn4ecTBO 4acoB, 0TBOAMMBbIX HA M3y4YeHHE NpeaMeTa: 35.

Mogaeas npenogaBanus: 1 4 B Henemo B 10 kitacce

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA KYPCA

JINYHOCTHBIMH pe3yIbTaTaMU OCBOCHHS aCTPOHOMUH SIBJISIOTCS

® yMEHHE YNpPaBISATh CBOEH MTO3HABATEILHOM JESITEIIbHOCTHIO;

® TOTOBHOCTH U CIIOCOOHOCTH K OOpPa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHUIO,
Ha TIPOTSHKEHUW BCEH JKMU3HU; CO3HATEIIBHOE OTHOIICHHE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCJIOBHIO YCHEHTHOW MpodeCCUOHANBbHOW M OOIIECTBEHHOMN
JEATEIIbHOCTH;

® yMEHHUE COTPYAHMYATh C B3POCIBIMU, CBEPCTHUKAMH, JAETHMU MIIAIIIETO
BO3pacTa B 00pa3oBaTeIbHOM, Yy4eOHO-UCCIE0BATENBCKOM, TPOSKTHOW U APYTHUX
BUJIaX JICATCIbHOCTH;

e Cc(HOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW; OCO3HAHHME 3HAYMMOCTHU HAyKU, BIIAJICHUS JOCTOBEPHOM
uHdopmalmern O TepeloBBIX JOCTIKEHUSIX M OTKPBITUAX MHUPOBOM U
OTEUECTBEHHOW HAYyKH;, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTpPOMCTBE
MHUpa ¥ 00IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUUYECKOMY TBOPUYECTBY;

® YyBCTBO FOPJIOCTH 3a OTCUECTBEHHYIO KOCMOHABTHKY, TYMAaHHU3M;

® TIOJIOKUTEIHHOE OTHOIIIEHUE K TPYY, IEJIEYCTPEMIEHHOCTb;

® OSKOJIOTHYECKAs KyJIbTypa, OepeKHOE OTHOIICHUE K POJHOM 3eMIie, MPUPOTHBIM
oorarctBam Poccun, Mmupa u kocMoca, TOHUIMaHUE OTBETCTBEHHOCTH 32 COCTOSIHUE
MPUPOJIHBIX PECYPCOB U PA3yMHOE MPUPOAONOIb30BAHUE.

MeTanpeaMeTHBIMH Pe3yJibTaTaMU OCBOCHUSI aCTPOHOMMHU SIBJISTFOTCS:

1. OCBOCHUE pe2yiamUEHbIX YHUBEPCAIbHBIX YUEOHBIX JIEHCTBUM:

® CaMOCTOSITEJIbHO OINpPEAENATh LN, CTaBUTh U (POPMYyIMpPOBaTh COOCTBEHHBIE
3a/1a4ud B 00pa30BaTEIbHOM IEATEILHOCTH U )KU3HEHHBIX CUTYalIUsIX;

® OLICHHBATh PECYPCHI, B TOM YHUCIIE BPEMS U JIpyrue€ HEMATepUAIIbHBIE PECYPCHI,
HEOOXOMMBIC JUTsI IOCTHKEHHS TIOCTABJICHHON paHee Melu;

® CONOCTaBJISITH UMEIOIIMECS BO3MOXKHOCTH M HEOOXOAMMBIE ISl JOCTHXKECHHS
LETIN PECYPCHI;

® OIpEaensaTh HECKOJIBKO MyTEel JOCTHKEHUS TOCTABJIICHHOM 11€J1H;



® 33]aBaTh MMAPAMETPHI U KPUTEPUU, IO KOTOPHIM MOKHO ONPEAEIINUTH, YTO LIEJIb
JOCTUTHYTA;

® COIOCTAaBIISATH MOJTYYECHHBIA PE3yNIbTaT AEATEIBHOCTH C IMOCTABICHHOW 3apaHee
LETIBIO;

® OCO3HAaBaTh MOCJEIACTBUS JOCTHKEHUS MOCTABICHHOM LEIU B JIESITEIBHOCTH,
COOCTBEHHOM XU3HU U KU3HHU OKPYKAIOIIMX JHOJEH;

2. OCBOCHUE NO3HABAMEIbHBIX YHUBEPCAIBHBIX YUEOHBIX JEHCTBUI:

® KPUTHUYECKU OLICHUBATh U MHTEPIPETUPOBATH HH(POPMAIUIO C PA3HBIX MTO3UIINNA;
® pacro3HaBaTh U (PUKCHUPOBATH IPOTUBOPEUHS B UH(POPMAIIMOHHBIX UCTOYHUKAX;
® CHOJIb30BaTh  PA3JIMYHbICE  MOJEIbHO-CXEMAaTUYECKUE  CPEACTBA IS
MIPE/ICTABIICHUS BBIABICHHBIX B MH(OPMAIIMOHHBIX HCTOYHUKAX MPOTUBOPEUHIA;

® OCYLIECTBIISATH PAa3BEPHYTHII HH(DOPMAIIMOHHBIN IOMCK U CTABUTH HA €T0 OCHOBE
HOBbIE (yueOHbIC U MTO3HABATEIbHBIC) 3a/1a4H;

® JCKaTh M HaXOAUTh 00OOUIEHHBIE CIOCOOBI pEIICHUS 3a/1a4;

® [IPUBOJAMTH KPUTUYECKHE apryMEHTbl Kak B OTHOLIEHUU COOCTBEHHOIO
CY/KJICHMS, TaK U B OTHOLLICHUH JIEVUCTBUN U CYKACHUN JPYTOTO YEIOBEKA;

® aHAJU3HUPOBATH U MPEOOPA3OBBIBATH MPOOIEMHO-IIPOTUBOPEUUBBIE CUTYAIUH;
® BBIXOJUTH 33 PAMKH y4€OHOTO MpeaMeTa U OCYLIECTBIIATh LieJIEHAPaBIECHHBIN
MOMCK BO3MOYKHOCTH IIMPOKOTO NEPEHOCA CPENICTB U CIIOCOOOB JEHCTBHS;

® BBICTpPaWBaTh HHIAUBHUAYaJIbHYI0 OOpa30BATEIbHYIO TPACKTOPHUIO, YUHUTHIBAS
OTrpaHUYEHMSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAHUYECHHS];

® 3aHMMAaTh Pa3HbIE MMO3UIMH B MO3HABATEIBHON AESITENIBHOCTH (OBITh YYEHUKOM
U yuuteneMm; (QopMyIHpoBaTh 0Opa30BaTENbHBIM 3ampoCc U BBINOJHATH
KOHCYJIbTATUBHBIE (DYHKLIMH CAaMOCTOSATENIbHO; CTaBUTh MPo0JeMy U paboTaTh HaJ
€€ PpEUICHHEM; YIPaBJIATh COBMECTHOM TO3HABATEIBHOM JEATEIBHOCTBIO U
MIOYUHSTHCS ),

3. OCBOEHUE KOMMYHUKAMUBHLIX YHUBEPCABHBIX YUEOHBIX JEHCTBHIA:

® OCYLIECTBIAATH JEJIOBYI0 KOMMYHMKAIIMIO KaK CO CBEPCTHHKAMH, TAK U C
B3POCJIbIMU (KaK BHYTpU 00pa30BaTeIbHOM OpraHu3aliu, Tak U 3a €€ mpeaesiamMmu);
® TpU OCYUIIECTBICHUU TPYIIOBOM pabOThl OBITH KaK PYKOBOJUTENEM, TaK U
YJIEHOM MPOEKTHOM KOMaHAbl B Pa3HbIX POJIAX (F€HEPATOpPOM HUJIEH, KPUTHUKOM,
VCITOJIHUTEIIEM, IPE3EHTYIOIIMM U T. 11.);

® pa3BEPHYTO, JOTUYHO U TOYHO U3J1araTh CBOK TOUKY 3PEHUS C HCIIOJIB30BAHUEM
aJICKBaTHBIX (YCTHBIX M MUCbMEHHBIX ) S3BIKOBBIX CPEJICTB,;

® pacrno3HaBaTh KOH()IUKTOTEHHBIC CUTYAIlMH U MIPEAOTBPAIIaTh KOHPIHUKTHI 0
WX aKTUBHOU (ha3bl;

® COTIJIacOBBIBATh MO3UIIMM YJIEHOB KOMaH]Ibl B Ipoliecce padOThl HaaA OOIIUM
MPOJIYKTOM (peLIEHUEM);

® TIPEACTABISTH MYOMMYHO PE3yNbTaThl WHIAWBUAYAJbHOW W  TPYNIIOBOM
JESATENbHOCTH KAK MEPE]l 3HAKOMOU, TaK U MEPe]l HE3HAKOMOW ayIMTOPUEN;

e 10A0UpaTh MAPTHEPOB IS JEIOBOM KOMMYHHMKAIIMU, UCXO/S U3 COOOpasKeHHM
pe3yJbTaTUBHOCTU B3aUMOJICUCTBUS, & HE TUYHBIX CUMIIATUI;

® BOCIPUHUMATh KPUTUUYECKUE 3aMEUaHMsI KaK pecypc COOCTBEHHOTO pPa3BUTHS,



® TOYHO U EMKO (POPMYIHPOBATH KaK KPUTHUYECKHE, TaK U OJI0OpUTETHHBIC
3aMeuYaHusi B aJpec JpYrux JIoJed B pamMKax JeJI0BOM M 00pa3oBaTeIbHOU
KOMMYHUKAIINH, U30€eras Mpu 3TOM JIMYHOCTHBIX OLICHOUHBIX CY>KICHUI.

IIpeaMeTHbIe pe3yabTaThl
BbInyCKHMK HAYYHTCH:

— ¢popMynUpPOBATH U OOOCHOBBIBATH OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOU
rUnoTe3bl 0 (opMupoBaHuu Beex Tea COMTHEYHON CHCTEMBI U3 €IMHOTO
ra3onbUIeBOro 00Jaka;
— omnpenenaTh U pa3nnyaTh NoHATHS (CoslHeUHas cucTeMa, IlaHeTa, €€ CIyTHUKH,
IJIaHEThl 36MHOW TPYIIIIbI, IJIAHETHI-TUTAHThI, KOJIbIIA TUIAHET, MaJible Tea,
acTepOU/Ibl, IIIAHEThI-KapJIUKU, KOMETBI, METEOPOUIbI, METEOPHI, OOJIUIBI,
METEOPHUTHI);
— OINHUCHIBATh NpUpoAy JIyHbl U OOBSACHATH NPUUYUHBI €€ OTIIMYUS OT 3EMJIH;
— IIEPEYNCIIATD CYIIECTBEHHBIC PA3IU4Msl IPUPOIBI IBYX TPy IUIAHET U
OOBSACHATH NPUYUHBI UX BOZHUKHOBEHMS;
— IpoBOAUTH cpaBHeHUE Mepkypus, Beneprsl 1 Mapca ¢ 3emuieli o pensedy
MOBEPXHOCTHU U COCTaBY aTMOC(Ep, YKa3bIBaTh CJEIbl IBOJIIOIIMOHHBIX H3MEHEHUN
NPUPOABI STUX IUIAHET;
— OOBACHATH MEXaHU3M NMAPHUKOBOTO 3P (eKTa U ero 3HayeHue A GOpMUPOBAHUS
Y COXPAaHEHUS YHUKAIBHOW NPUPOABI 3EMJIN;
— OIKCHIBaTh XapaKTepHbIE 0COOEHHOCTH MPUPOIbI IIIIAHET-TUTAHTOB, UX
CIIyTHHKOB M KOJIELL;
— XapaKkTepu30BaTh MPUPOAY MabIX Tesl COMHEYHOM CUCTEMBI U OOBSICHSTH
MPUYUHBI X 3HAYUTEIbHBIX Pa3INYHil;
— OIKCHIBATh SIBJICHUSI MeTeopa U 00uaa, OOBACHATH MPOIIECCHI, KOTOPbIE
OPOUCXOAAT MPH JABUKEHUU TeJl, BIETAIOLIUX B aTMOC(eEpy IIIaHEThI €
KOCMHYECKON CKOPOCTBIO;
— OMMCHIBATH MOCJEACTBUS NaJACHUS Ha 3€MJITI0 KPYITHBIX METEOPUTOB;
— OOBSACHATH CYITHOCTh aCTEPOUTHO-KOMETHOM OMMaCHOCTH, BO3MOKHOCTH U
CIoCOOBI ee MPeIOTBPaIECHHUS.
BbINyCKHMK MOJIYYUT BO3MOKHOCTh HAYYUTHCH:
— UCNONIL308AMb KAPMY 36€30H020 HebA 0151 HAXO0HCOeHUs KOOPOUHAM C8eMUA,
— 8bIpadicams pe3ynibmamsl UsMepeHull U paciemos 8 eouruyax MeoscoyHapooHoti
cucmembl;
— NPUBOOUMb NPUMEPLL NPAKMUYECKO20 UCHOIb308AHUS ACMPOHOMUYECKUX 3HAHUL
0 HeDeCHbIX Menax U ux CUCmemax,
— pewiams 3a0a4u Ha NPUMEHEHUe U3YYeHHbIX ACMPOHOMUYECKUX 3AKOHO8,
— 0CYUecmenams CamoCmosmenbHbll NOUCK UHDOPpMayuu ecmecmeeHHOHAYYHO20
CO0EPIHCANUSL C UCNOTIb30BAHUEM DAZTUYHBIX UCTNOYHUKOB, ee 00pabomkKy u
npeocmasieHue 8 paHvlx hopmax,
671a0emb KOMNemeHYusaMu: KOMMYHUKAMUBHOU, pehIeKCUBHOU, TUYHOCHHO20
camopazeumuisl, YeHHOCMHO-OPUEHMAYUOHHOU, CMbICIONOUCKOBOU, U
npogheccuoHaIbHO-MpPy008020 6blOOPA.



IV Copep:xkanne kypca

B yueGnoM mpeamere "AcTpoHomus" J0MKHA OBITh JIOKA3aTEJIHbHO
MpeACTaBlieHa  KJIOUeBas MHPOBO33PEHUECKAss KOHIICMIUS  COBPEMEHHOTO
€CTECTBO3HAHMUA - HJEs IIOCJIEIOBaTEIbHOM dBoaonun Bceemenno ot bosbioro
B3peiBa 10 Hamux JgHEW MOJ JEUCTBHEM 3aKOHOB MPUPOAbL. J[OJDKHO OBITh
MOKa3aHo, KaK Ha Pa3HbBIX dTanax 3BOJIIOIMU BcerneHHON M3MEHSICS XUMUYECKU
COCTaB BEIIECTBA, BOSHUKAJIM pPa3HbIC THUITbI HEOCCHBIX TEJI, M UTO CI0KHBIE (POPMBI
OpraHW3alid MaTepuu (BKIIOYAs MHOTOATOMHBIE MOJEKYNbI, ()EHOMEH >KH3HH)
MOTJIH TOSIBUTHCSI HE paHEe, UeM Ha BIIOJIHE ONPEJICICHHOM 3Tare pa3BUTHSI MUpa.

B utore nomkHa ObITh C(hOPMUPOBAHA HAyYHAs KAPTUHA MHUPA, OCHOBAHHAS
Ha COBPEMEHHBIX €CTECTBEHHOHAyYHBIX 3HaHUAX. B copepxaHuu ydeOHOTO
npeameTta "AcTpoHoMHs" HEOOXOIUMO 00ECIIEYUTh MOBTOPEHHE HA HOBOM YPOBHE
MaTepuaia, TaHHOTO paHee B paMkax ydyeOHbIX npeameToB "Okpyskaromuii Mup"
(Ha ypoBHe HauajabHOrO 001Iero oopa3oBanus), "EcrecrBoznanue", "['eorpadus”,
"®u3uka" (Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs) C HOBBIMU aKIICHTaMU B
KOHTEKCTe yueOHoro npeameta "ActpoHomust".

BBenenue B actponomuio (1 4)
Crpoenne u maciitadbl Beenennoit. Kakue tena 3anonnstor Beenennyro. KakoBs
WX XapaKTEpHbIE pa3MePhI U pacCTOSTHUSA Mex 1y HUMH. Kakue pusudeckue yciaoBus
BCTpeyaroTcsi B HuUX. BcenenHnas pacmupsiercs. CoBpeMEHHbIE METOMbI
HaOmonenuit. ['1e u kak paboTaroT caMble KPyIHbIE ONTUYECKUE TeJieckornbl. Kak
aCTPOHOMBI UCCIIEIYIOT raMmMa-u3nydeHrne Beenennoii. Uto yBuaenu rpaBUTaliuoH-
HO-BOJIHOBBIE M HEUTPUHHBIE TEJIECKOIIHI.

Actpomerpus (5 4)

3Bé3aHoe HeOo. Co3Be3ausi ceBepHOro mnogyiiapus. HaBuranmoHHbIE 3BE3JBI.
Jemwxenue ConnHia no sxkiuntuke. [letneodpaszHoe aBwkeHue mianer. HeGecHbli
HKBATOp M HEOECHBbI MepuauaH. DKBaTOpHaJbHAas W TOPU3OHTaJbHas CHCTEMa
HeOecHbIX KoopauHar. Bumumoe nBuxenue HeOecHbx cBeTwil. [lerieobpasnoe
JBWKEHUE IUIAHET, IMONATHOE U TMpsAMOE JBWKEHUE IUIAHET. OKJIUNTHKA,
30uakainpHble co3Be3aus. HepaBHoMepHoe aBmxkeHue CoJlHIA MO SKIUITHKE.
Jswxenue Jlynsl. ®a3pl JIyHbl 1 CHHOIWYECKUH MECHL, YCIOBUS HACTYIUICHUS
COJIHEYHOI'O Y JIYHHOI'O 3aTMEHUU. [[puurHbl HaCTyIIIIEHNs CONHEYHBIX 3aTMEHUN.
Capoc u npezackasanus 3aTMeHH. Bpemsi u kajneHnapb. 3BE3QHOE U COJIHEYHOE
BpeMs, 3BE3NAHBIM U TPOIMUYECKUM TOJA. YCTPOMCTBO JYHHOIO U COJHEYHOIO
KaJleHaaps, MnpoOjemMbl HUX coryacoBaHus. HOIMaHCKMIT M TpUTrOpUAHCKUN
KaJICHIApH.

HebOecnast mexanuka (3 4)
[IpencraBnenuss o crpoeHuu CONMHEYHOM CHUCTEMBbl B aHTHYHBICE BpEMEHA U B
CpEeIHEBEKOBbE. ['emuoreHTpuyeckas cucTeMa MHUpa, J0Ka3aTeIbCTBO BPAIICHUS
3emnu Bokpyr Connua. Ilapamnakc 3BE€31 U ONpenesieHUE PACCTOSHUS 10 HHX,
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napcek. OtkpoiTue M.KemiepoM 3akOHOB ABWMXKEHUS TiaHET. OTKPBITHE 3aKOHA
BCEMHPHOTO TATOTEHUS U 0000mEHHbIe 3akoHbl Kemepa. OmpeneneHue macc
HeOecHbIX Tell. KocMuueckre ckopocTu. Pacdu€Tel repBoi M BTOPOM KOCMHUYECKOM
ckopoctd U ux ¢uszndeckuit cmbica. [lonér FO.A. 'arapuna Bokpyr 3emun 1o
KpyroBoi opoute. MexraneTHoie nepeieTol. [lonsTHe onTUMaIbHON TpaeKTOPUHU
1oJéra K rianere. Bpems nosi€ra K raHere U AaThl cTapToB. JIyHa U €€ BausHue
Ha 3emimto. JIyHHbIl penbed u ero npupona. [lpunnBHoe B3auMoAeHCTBUE MEXKITY
Jlynoit u 3emnéil. Ynanenue JIyHbl oT 3eMiiM U 3aMeIJICHUE BpalleHUs 3EMJIU.
[Ipeneccus 3eMHOM OCH U PEIBAPEHUE PABHOJAEHCTBUM.

Crpoenue costHedHOM cucTeMbl (7 4)

CoBpemennbie mpencrasiieHuss o Conneynon cucreme. CocraB  CoslHEUHOU
cucteMbl. [[TaHeThl 36eMHOW TPYININbl U I[UIAHETHI-TUTAHTHI, UX NPUHIHUIUAIBHBIC
paznmuuusi. O6nako komer Oopta u Ilosic Koitnepa. Pasmepbl Ten cosiHeuHOM
cuctemsl. Ilmanera 3emurs. @opma U pasmepsl 3emiu. BHyTpeHHee cTpoeHHe
3emum. Ponp mapHukoBoro s¢ddexkra B (popMupoBaHUM KIMMaTa 3EMIIH.
Uccnenoannss Mepkypusi, Benepbl 1 Mapca, ux cxoxects ¢ 3eMinéid. BriusiHue
napHUKoBOro 3ddekra Ha kimMar 3emian U Benepol. EcTh nu ku3Hb Ha Mapce.
Opomonusa opouT cnyTHUKoB Mapca ®oboca u Jletimoca. IlmaHeThI-TUTaHTHI.
®uznueckue cpoiictBa FOmutepa, CarypHa, Ypana u Hentyna. Bynkanuueckas
nearenbHOCTh Ha cnyTHuke lOmnwmrepa Mo. Ilpupoma Kosenm BOKpYr IIAHET-
ruradToB. [lmaHeTsl-kapauku u ux cBoiictBa. Mainble Tenna CONMHEYHOM CHUCTEMBI.
[Ipupona u aBmxeHue actepougoB. Creuuduka ABMKEHUS TPYII aCTEPOUIOB
Tposuues u I'pekos. [Tpupona u asmxenue komert. [losic Koitnepa n Obnako komer
Oopta. Meteopsl u MmeTeopuThl. [Ipupoaa nagaronmx 38€31, METCOPHBIE TOTOKU U
ux panuaHTel. CBA3b MEXIY METEOPHBIMU IOTOKaMM M KoMmeramu. lIpupona
KaMEHHBIX M JKEJIE3HbIX METEOPUTOB. [Iprpo1a METEOPUTHBIX KPATEPOB.

Actpodusuka u 3Bé31Has actpoHomMus (7 1)
Metonbl acTpodu3HUECKUX HCCICAOBAHUNA. YCTPOHCTBO M XapaKTEPUCTUKHU
TEJECKONIOB PEePPakTOpoB U pedIEKTOPOB. YCTPOMCTBO PaTIUOTENECKONOB,
paguountepdepomerpbl.  Comuie.  OcHoBHble — Xapaktepuctuku  CoJHIA.
OmnpeneneHue mMacchl, TeMIeparypel U xumudyeckoro cocrtaBa Coisnua. CtpoeHue
comHeyHoil atMmocdeprl. ComHEYHass aKTUBHOCTh M €€ BIMSHUE Ha 3eMIII0 U
ouochepy. Buyrpennee crpoenue Connua. Teopetnueckuii pacyér TeMneparypsbl B
nentpe ComnuHua. SepHbIlii ICTOYHUK YHEPTUH U TEPMOSJIEPHBIC PEeaKIii CUHTE3a
rejivs U3 BOJOpoJa, epeHoc sHepruu u3 uentpa CoHIa HapyKy, KOHBEKTUBHAs
30Ha. HelTpuHHBIN Teneckonm W HaOMIOJCHUS MMOTOKa HeWTpuHO OT CoJHIIa.
OrnpeiesieHue OCHOBHBIX XapaKTEPUCTHUK 3BE3]I: MACChl, CBETUMOCTH, TEMIIEpaTyphl
U XUMHUYEeCKOro coctaBa. CrekTpanbHas kiaccuukanus 3BE€31 U €€ (husndeckue
OCHOBBI. Jlparpamma "CHEKTpaJbHBIN KIacC-CBETUMOCTh" 3BE3], CBA3b MEXIY
Maccoil U CBETHUMOCTBIO 3BE37. BHyTpenHee ctpoeHue 3BE3n. CTpoeHHE 3BE37bl
raBHOM  moclienoBarebHOCTH. (CTpoeHue 3BE3J KpacHbIX THUMAaHTOB U
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cBepxXruranToB. CTpoeHue 3BE3/1 O€IbIX KapIMKOB U MPEIesl Ha UX MacCy — Mpeaes
Yanpapacekapa. [lynbcapsl 1 HEWTpOHHBIE 3BE31bI. [Ipupoma 4EPHBIX IBIP U HUX
napaMeTphl. /[BoliHbIe, KpaTHBIE U TIepeMEeHHbIC 3BE3/1bl. HaOmoaeHus JBOHHBIX 1
KpaTHBIX 3BE37. 3aTMEHHO-TIEPEMEHHBIE 3BE3Abl. OmpeneneHue macc IBOMHBIX
3BE31. [lynbcupytoiire nepeMeHHbie 3BE3/bl, KPUBbIE U3MEHEHUS OJecka nedeun/.
3aBUCUMOCTh MEXy CBETUMOCTBIO U IEPUOIOM Iyibcanuil y uedena. Ledenmpr —
Masski BO BcCelIeHHOW, IO KOTOPBIM ONPENEIAIT PACCTOSHUSA A0 HaNEKHUX
CKOIUIEHUU U TanakTUK. HoBbIE M CBEpXHOBBIE 3BE3/bl. XaPAKTEPUCTUKHU BCIBIIIEK
HOBbIX 3BE31. CBS3b HOBBIX 3BE3J C TECHBIMU JIBOMHBIMU CHCTEMaMH,
coJiep KallluMM 3Be3y Oenblid kapiuk. [leperekanue BeniecTBa U siACPHBIA B3PHIB
Ha TIOBEPXHOCTH Oenoro kapiuka. Kak B3pbhIBAIOTCS CBEPXHOBBIC 3BE3JBI.
XapakTepUCTUKHU BCTIBIIIEK CBEPXHOBBIX 3BE3/. [ paBUTALIMOHHBIN KOJIIAIIC O€JI0T0
KapJMka ¢ maccol Hanapacekapa B COCTaBE€ TECHOM JBOWHOM 3BE3/bl — BCIIBIIIKA
cBepXxHOBOM | Tuma. B3pblB MacCMBHOM 3BE3/1bI B KOHIIE CBOEH IBOJIOLMU — B3PbIB
cBepxHoBo# Il Tuma. HaOmioieHne OCTaTKOB B3PHIBOB CBEPXHOBBIX  3BE3.
OBoJroIUsA 3BE3/: POXKICHUE, KU3Hb U CMEPTh 3BE3. Pacu€T mpoI0mKUTENBHOCTH
YKU3HHU 3BE3]1 pa3HOU MaCChI Ha IJIaBHOM I10CIIEN0BATENIbHOCTHU. [lepexo B kpacHbIe
TUTaHThl U CBEPXTUTAHTHI MOCJE Hcueprnanus Bojopoja. CIOKOWHAs 3BOJOIUS
MaJIOMAaCCUBHBIX 3BE3]] M T'PaBUTAIMOHHBIM KOJUIANIC U B3PHIB C OOpa3zoBaHUEM
HEUTPOHHOM 3B€3/bl WJIM YEPHOU ABIPEI MACCUBHOM 3Be3/1bl. OlpeeneHne Bo3pacra
3BE3HBIX CKOIUICHUN U OTJIECIIBHBIX 3BE3/I, MPOBEPKA TEOPUH IBOJIOIUU 3BE3].

Muieunsiii IIyTs (3 4)

I'a3 u mputb B ["anaktuke. OOpa3zoBaHue OTpakaTelbHbIX TyMaHHOCTe!. [IpruunHbI
cBeueHuss aU(@y3HbIX TymaHHOcTel. KOHIEHTpalus Ta30BbIX M MBUIEBBIX
TyMaHHocTe B [‘amaktuke. PaccesdHHble W 1apoOBbIe 3BE3NHBIE CKOIUICHUS.
HaOmromaembie CBOMCTBA paccestHHbIX 3BE3AHBIX CKoruieHui. HalOmromaemblie
CBOMCTBA LIAPOBBIX 3BE3HBIX CKOIUIEHUU. Pacripenenienue u xapakrep ABUKCHUS
ckoruieHud B ['anmaktuke. PacmpenenieHue 3BE3J, CKOIUICHWM, ra3a W IBUIA B
[Nanmaktuke. CBepxmaccuBHas 4€pHAsl Aplpa B LEHTpe ['alakTUKUM U KOCMHUYECKHUE
ayuu. Wudpakpacusie HaOmIOqeHUs IBWXKEHUS 3BE3N B IieHTpe [amaktuku u
oOHapy>KeHHE B IEHTpe [ amakTUKU CBEPXMACCHUBHOW 4YepHOW IbIpbl. Pacuér
napamMeTpoB CBEPXMACCUBHOW YEPHOU JbIpbl. HaOmroaeHns: KOCMUYECKUX JIydeil u
MX CBSI3b C B3PbIBAMU CBEPXHOBBIX 3BE3.

I'anakrukm (3 4)
Knaccudukanusa ramaktuk no Qopme M KamepTOHHas auarpamMma Xaooua.
CBoiiCTBa CHNHPAJBHBIX, JJUIMNTUYECKUX W HEMPAaBWIBHBIX TanakTHK. KpacHoe
CMEIIECHHUE B CIIEKTpax TaJakTHUK M OINPEICICHUE PACCTOSIHUSA IO HHUX. 3aKOH
Xab6na. Bpaiienue ranakTuk U TEMHas MaTtepus B HUX. AKTUBHbBIC TAIAKTUKUA U
KBa3aphbl. [Ipupona AKTUBHOCTH TaJaKTHUK, PaauOTATAKTUKHI u
B3aMMOJICUCTBYIOIINE TranakTUKU. HeoObluHbIE CBOMCTBAa KBAa3apoB, UX CBSA3b C
AIpaMU TaJaKTUK M aKTHUBHOCTBHIO YEPHBIX JbIp B HUX. HaOmromaemble cBoicCTBa
CKOIUICHHM TAJIAKTUK, PEHTTCHOBCKOE W3Jy4EeHHME, TeMIleparypa M Macca
MEKTaJaKTHYeCKOro Ta3a, HeOOXOJMMOCTh CYIIECTBOBAaHUS TEMHOW MaTepuu B
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CKOIIVICHUAX TI'aJIaKTHK. OHCHKa Macchbl TEMHOM MaTCpuu B CKOINJICHUSX. Sluencras
CTPYKTYpa paClIpCaACICHUA I'aJIAKTUKHN CKOIJICHUM TaJIaKTHK.

Crpoenune u 3BoJIonuss Beesiennou (2 4)

Koneunocth u OeckoHEYHOCTh BceneHHOM — mapaJoKCchl KJIACCUYECKOU
KOCMOJIOTHHM. 3aKOH BCEMHPHOTO TATOTEHHUSI U MPEACTABJICHUS O KOHEYHOCTH U
0eckoneunoctu Beenennoit. oroMerpruueckuii mapagokc U IpOTUBOPEUNS MEXKTY
KJIACCUYECKUMH TPEJCTABICHUSIMU O CTPOCHUU BceneHHOW M HaOIIOJICHUSMU.
HeobxoaumMocTh MpUBJICUYCHHS OOIEH TEOPHH OTHOCHTEILHOCTH JIJISi TIOCTPOCHUS
Monenu Bceenennoil. CBsi3b MeEXIy T'€OMETPUYECKHX CBONCTB MPOCTPAHCTBA
Bcenennou ¢ pacnpeneneHueM M JIBHKEHHUEM Marepud B Hell. Pacmmpsromascs
Bcenennasa. CBs3p cpelHEW IUIOTHOCTH MATEpPUM C 3aKOHOM paCIIMpEHUs |
reOMETPUYECKMMHU CBOMCTBaMHU BeenmenHoil. EBKIMI0Ba M HEEBKIMA0BA TEOMETPHUS
Bcenennoit. Onpenenenne paauyca u Bo3pacta Bceemennoit. Mopaens "ropsueit
Bcenennoit" u penukroBoe usnydeHue. OOpa3oBaHHe XUMHUUYECKUX AJIEMEHTOB BO
Bcenennoit. O6unue renust Bo BeeneHHoM 1 HE00X01MMOCTh 00pa30BaHUs €ro Ha
paHHHMX JTamax 3BoioIuu Bceenennoi. HeoO0XoaMMOCTh HE TONBKO BBICOKOM
IJIOTHOCTHU BEIIECTBA, HO M €ro BBICOKOW TeMIlepaTypbl Ha paHHUX HTamax 3BO-
mounu BeenmenHon. PenukToBOE M3NMydeHHE — M3IIYUYEHUE, KOTOPOE OCTAJIOCh BO
BceneHHoM OT ropsdero u CBEpXIJIOTHOTO COCTOSIHUSI MATEpUM HA PaHHMX dTarax
)u3Hu Bceenennoii. HaGmrogaembple CBOMCTBA PEMKTOBOrO M3nydeHus. [lodemy
HEOOXOJMMO TPUBJICYEHUE OOIIEeH TEOPUU OTHOCUTEIBLHOCTH JJISI MOCTPOCHUS
Mojenu Beenennoi.

CoBpemeHHbIe NIPO0JIeMBbI ACTPOHOMHUH — 3 4

YckopenHoe pacuupenue BceenenHot u  Ttémnas aHeprus. HaOmroaeHus
CBEPXHOBBIX 3BE37 | Thma B Han€KWX TaJAKTUKAX W OTKPBITHE YCKOPEHHOTO
pacmmpenus BceeneHHOM. OTKPBITHE CHJIbI BCEMUPHOTO OTTAJIKMBAHUSA. TEMHas
SHeprus U e€ BIMsSHHE HA Maccy BceneHHou 1o mepe e€ pacmmpenus. [lpupona
ciwibl BecemupHoro otrankuBanus. OOHapyKeHHE IUIAaHET BO3JIE APYTUX 3BE3L.
HabGmronenust 3a ABMKEHUEM 3BE3N U ONPEACIICHUS MAaCcC HEBUIMMBIX CITyTHHUKOB
3BE3/, BO3MYILIAIONIMX HMX MPSAMOJMHENWHOE ABMKEHHE. MeToabl 0OHapy:KeHHus
sKk301uTaHeT. OLeHKa yCI0BUI Ha MOBEPXHOCTSX 3K30IUIaHeT. [Ionck 3K3011aHeT ¢
KOM(OPTHBIMH YCTIOBUSIMUA JIJIsl KW3HH Ha HUX. [loMCKM *U3HM W pa3dyma BO
Bcenennoii. Pa3Butue npeacraBieHnii O BOSHUKHOBEHHUH U CYIIECTBOBAHUHU KU3HU
BO Bcenennoii. COBpeMEHHBIE OLICHKH KOJIMYECTBA BBICOKOPA3BUTHIX LIMBUIIM3ALIAN
B [amaktuke. IlombiTku OOHApYyXEHHSI M TOCBUIKM CHUTHAJIOB BHE3EMHBIM
HABUIN3ALMSIM.



Y4eOHO-TeMaTHYeCKOE IIVIAHUPOBAHHUE

BBeneHue B aCTpOHOMUIO

Actpomerpus

HeOGecnas mexanuka

Crtpoenne CotHEYHOH CHCTEMBbI

AcTpodu3nka U 3BE31HAST ACTPOHOMMUS

Mie4yHblii IyTh

TanakTukun

Crtpoenue u 3Bo0ONUA Beesiennou
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CospemeHHbIe POOIEMBI ACTPOHOMMH

-
o

IoBTOpenue 1

Hroro 34

KaneHgapHo-TemaTuyeckoe nnaHMpoBaHWe Mo aCTPOHOMUU
10 knacc 2020-2021 y4ebHbIv rog,

34 yaca, 1 yac B Hegento
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No Kon- | nara DNata
Tema BO
n.n. yacos | NNaH dhakT
BBEOEHUE B ACTPOHOMMIO (1 yac)
1 Beepnenue 1
ACTPOMETPUA (5 yacos)
2 | 3Bé3gHoe Hebo. 1
3 HebecHble koopanHaThI. 1
4 | Bugumoe guxeHue nnaHet n ConHua. 1
5 | OBwxkeHue JlyHbl U 3aTMEHUS. 1
6 | Bpems v kaneHgapb. 1
HEBECHAA MEXAHUKA (3 yaca)
7 | Cuctembl Mupa. 1
8 | 3akoHbl Kennepa. 1
9 | KocmMu4yeckme CKOpOCTM U MEXNNAHETHbIE NEPenéThl. 1
COJIHEYHAS CUCTEMA (7 yacoB)
10 | CTpoeHune ConHEYHOMN CUCTEMBI. 1
11 | MNnaHeTa 3emns. 1
12 | NyHa v eé BnusHue Ha 3emnio. 1
13 | MNnaHeTbl 3eMHON rpynnbl. 1
14 | MNnaHeTbl-rnranTbl 1 NnaHeTbl-kapnmku. 1
15 | Manbie Tena ConHeYHon CUCTEMBI. 1
16 | NpoucxoxaeHne CONHEYHON CUCTEMBI. 1
ACTPO®U3UKA N 3BE3OHASAA ACTPOHOMMUA (7 yacos)
17 | MeTtoabl acTpodm3nyecknx nccnegoBaHui. 1
18 | ConHue. 1
19 | BHyTpeHHee cTpoeHune ConHua. 1
20 | 3Bé3apbl. 1
21 | benble KapJ'II/IKVI,"HeVITpOHHbIe 3BE3[bl, YEPHbIE ObIPbl, ABONHbLIE U 1
nepeMeHHble 3BE3AbI.
22 | HoBble 1 cBEpXHOBbIE 3BE3MbI. 1
23 | Osontouus 3BE3M. 1
MINEYHbIN NYTb — HALLA FANAKTUKA (3 yaca)

24 | a3 n nbinb B Manaktuke 1
25 | 3B&3aHble CKOMNIEHNS 1
26 | YépHasa gbipa B ueHTpe MneyHoro Mytn 1
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FANTAKTUKU U BCEJNIEHHASA (5 yacoB)

27

KJ'IaCCI/I(bI/IKaLJ,I/IFl ranakTuk.

28

AKTUBHbIE ranakTuku n KBa3apbl.

29

CKonneHnsa ranakTuk.

30

Kocmonorusa. Mogens «ropsden BecerneHHony.

COBPEMEHHbBIE MPOBJIEMblI ACTPOHOMMWM (2 yaca)
31 | BceneHHas n TémMHas aHeprusi. MoucK X13HM 1 pasyma Bo
BceneHHom
OBOBLAIOLLIEE NOBTOPEHME (2 yaca
32 | lNoBTopeHue. EcTecTBeHHOHay4YHas kapTUHa Mupa
34 | Utoroeas koHTponbHasa paboTta
35 [ MNoBTopeHue. EcTecTBEHHOHay4YHasa KapTUHa Mupa
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