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Coneprkanue pabodeil mporpaMMbl

1.ITosicHuTenpHas 3anucka

2. O01as xapakTepucTHKa y4eOHOro npeamera

3. Onucanue Mecta yueOHOro npeaMera

4. YpOBHHU yCBOEHUS 3JIEMEHTOB COZEpKaHUsI, 00bEKTa KOHTPOJISI U KPUTEPUH OLICHKU YPOBHSI OOYYEHHOCTH y4allluXCsl.

5. ConeprxaHue yueOHOTO TIpeameTa.

6. KaslennapHo-TeMaTnyeckoe IIaHupOBaHHUE.

7. Onucanue yueOHO-METOINYECKOr0 U MaTEepUaIbHO-TEXHUUECKOT0 o0ecTieueHus: 00pa3oBaTebHOro Mpolecca.

1.IlosicHuTeIbHAS 3aIIUCKA

PabGouas mporpamMMa MO AacTpOHOMHUHM COCTaBJIEHa Ha OCHOBAaHMM  METOJIMYECKOTO MOCOOMsS, COIEpKAIIEro
MPUMEPHYIO padouyl0 IporpamMmy, JUHUU ydeOHO-MeToauueckoro komiuiekca «Cdepoi» no actpoHomun 10-11 kmaccel
oz pea. B.M. Hapyruna .

JlanHasg mporpaMMa npenHazHadeHa i 11 kmacca MyHUIMDAJbHOTO OROMKETHOrO 0011e00pa30BaTEIbLHOTO
yupexzaeHus r.Acrpaxanu «Cpennss o01eoopasoBaTenbHas mkosa Ne 64

Omna paccuutana Ha 34 yaca B 11 knacce: 1 yac B Henento.

Cpoxk aeiicTBust mporpamMmmsl 1 roa

Pabouas nporpamMma KOHKPETU3UPYET COAEpPKAHUE MPEAMETHBIX TEM 00pa30BaTENbHOIO CTAHJAPTA, JAET PACHPEACICHHE
yueOHBIX YacoB IO pasjiejaM Kypca U IOCIEAOBATEIbHOCTh HM3YYEHMs pa3/ielioB aCTPOHOMHUHU C YUYETOM MEKIIPEIMETHBIX U
BHYTPUIIPEMETHBIX CBSI3€H, JIOTMKHA y4eOHOr 0 mpoLecca, BO3PACTHBIX OCOOCHHOCTEN ydaluxcsl.
Taxum o6pa3zom, pabouasi mporpamMmma CoJeiCTBYET COXpPaHEHHUIO €AMHOr0 00pa30oBaTeIbHOIO IPOCTPAHCTBA,
MPEIOCTABISET IIMPOKUE BO3MOKHOCTH AJI pean3aliy Pa3INdHbIX MOX0J0B K TOCTPOEHUIO Y4eOHOro Kypca.
2. O0masi XapakTepucTUKA y4eOHOI o npeamMera.

AcTpoHOMUS -KypC, KOTOPBIH, 3aBepias (pu3nko-MaTeMaTH4ecKoe 00pa30BaHKUE BHITYCKHUKOB CPEAHEN IIKOJIbI, 3HAKOMUT
UX C COBPEMEHHBIMU NPEICTABICHUSIMH O CTPOEHUH U 3BOJIIOLIMK Bcenennoii u cnoco0cTByeT (GOpMUPOBAHUIO HAYYHOT'O
MupoBo33peHusi. Kypc actpoHOMuuM npu3BaH crocoOCTBOBaTh (POPMUPOBAHUIO COBPEMEHHON HAYYHON KapTHHBI MHPA,
packpblBasl pa3BUTHUE MPEACTABIECHUHN O CTPOEHUH BeeneHHoM Kak 0JJHON M3 BaKHEHIINX CTOPOH JJIUTEIBHOIO U CIOKHOIO
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IyTH TTO3HAHUS YEIIOBEUSCTBOM OKPY’KAIOIIEH MPUPOIBI U CBOEro MecTa B Hel. Oco0yro pojib MPH M3yUYECHUH aCTPOHOMHUH
JIOJKHO CBHITPaTh MCTOJIb30BAHUE 3HAHUM, MOJTYYEHHBIX YUYAIIUMUCSA 110 JPYTUM €CTECTBEHHOHAYYHBIM MpeaMeTaM, B
MEPBYIO OYepeb M0 PU3MKE.

Marepuai, uzydaeMblii B Hauajie Kypca B TemMe «OCHOBBI IPAKTUYECKON aCTPOHOMMMY, HEOOXOIUM JiJIsi OOBSICHEHUS
Ha0J110/1aeMbIX HEBOOPY>KEHHBIM IJIa30M aCTPOHOMUUYECKHUX SIBIICHUM. AcTpodusnueckas HampaBJIeHHOCTh BCEX
MOCJICYIONIUX TEM Kypca COOTBETCTBYET COBPEMEHHOMY IOJIOKEHHUIO B HayKe. [ TaBHOM 3a7aueii Kypca CTaHOBUTCSA
CHUCTEeMaTH3alus OOLIMPHBIX CBEJAECHUN O IPUPOJIC HEOESCHBIX Tell, 00BSICHEHHE CYIIECTBYIONIUX 3aKOHOMEPHOCTEHN U
packpeiTHe (PU3NIECKON CYyIITHOCTH HabI01aeMbIXx Bo Beenenno sinennii. BeeneHnHast mpenocTaBiisieT BO3MOKHOCTh
M3y4YE€HUS TaKMX COCTOSIHUI BEIIECTBA U MOJIEH TaKMX XapaKTEPUCTUK, KOTOPBIE TTOKA HEAOCTUKUMBI B 3€MHBIX
nabopartopusix. B xozne u3ydeHus: Kypca BaxxHO c(pOpMHUPOBATH IPEACTABICHNE 00 ABOIIOLMH HEOPTAHUYECKOW MPUPOIBI
Kak IJIaBHOM JIOCTHKEHUH COBPEMEHHOM acCTPOHOMMHM.

Heasimu n3yyeHust aCTPOHOMUHM Ha JTAHHOM 3Tarne 00y4YeHHUsl SIBIISTFOTCS:

— OCO3HAHHUE MPUHIUIUATBLHON POJIM aCTPOHOMUU B MO3HAHUU (PYHIAMEHTAIBHBIX 3aKOHOB MPUPOJILI U (GOPMUPOBAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHOU KapTUHBI MUPA;

— npuoOpeTeHne 3HaHui 0 HpU3nUeCcKoil MpUpoe HEOECHBIX TEJl U CUCTEM, CTPOCHHUH U 3BOJIIOIIMK BcerneHHoH,
MIPOCTPAHCTBEHHBIX U BPEMEHHBIX MacmTabax BceneHHoi, Hanboee BayKHBIX aCTPOHOMUYECKUX OTKPBITHSX,
OTNPEJICTUBIINX PA3BUTHE HAYKH U TEXHUKH;

— OBJIQJICHUE YMEHUSAMU OOBACHATh BUAMMOE MOJIOKEHUE U IBMXKEHUE HEOECHBIX TeJl MPUHIIMIIAMU ONpEACICHUs
MECTOITOJIOKEHHS ¥ BPEMEHH 110 aCTPOHOMUYECKUM 00bEKTaM, HAaBbIKAMH MPAKTUYECKOT0 UCIIOJIb30BAHUS KOMITBIOTEPHBIX
MPUJIOKEHUH JJIsI OTIpEeIeieHUs BUa 3BE3/THOT0 He0a B KOHKPETHOM ITYHKTE JJIsl 33JITaHHOT'O0 BPEMEHU;

— pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B IMPOIECCe MPHOOPETESHUS
3HaHUM M0 ACTPOHOMMH C UCTIOJIb30BAHUEM PA3TUYHBIX HICTOUHUKOB HH(POPMAITUU U COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOTHI;

— UCIIOJIb30BaHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN VIS PEIICHUS TPAKTUYECKUX 3a/1a49 IOBCETHEBHOMN KU3HU;

— (opMUpOBaHHE HAYYHOTO MUPOBO33PEHUS;



— (popMHpoOBaHNE HABBIKOB UCTIOIb30BAaHUS €CTECTBEHHOHAYYHBIX U OCOOEHHO (PU3UKO-MAaTEMaTUUECKUX 3HAHUN 1JIs
O00BEKTUBHOI'O aHAJIM3a YCTPOMCTBA OKPYKAIOLIEro MUpa Ha MpUMepe JOCTUKEHUN COBPEMEHHOU acTpOPU3HKH,
ACTPOHOMHUH U KOCMOHABTHUKH.

3.0nmncanue MecTa y4eOHOro nmpeamera.

CornacHo yueoHomy miany MBOY r. Actpaxanu «COII Ne 64y npeamMer acTpOHOMUSI OTHOCUTCS K 00J1acTH
€CTECTBEHHBIX HayK U Ha ero uzy4yenue B 11 kiacce orBoautcs 34 yaca (34 yueOHBIX Helenu), U3 pacuera 1 yac B
HeZen0. YpoBeHb 00y4eHUs -0a30BbIid.

4.YpOBHHU YCBOCHHUS 3JIEMEHTOB CO/IEPKAHNUS, 00bEKTa KOHTPOJISI 1 KPUTEPUH OLEHKH YPOBHA 00Y4YeHHOCTH Yy4aIMXCH
[Inanupyemsble pe3yabTaThl OCBOSHUS YU€OHOTO IIPEIMETA :

-IlonyunTh npeAcTaBiIeHHs O CTPYKTYpe U MaciuTadax BeeneHHoM u MecTe YeloBeKa B Hel. Y3HaTh O CPEACTBAX, KOTOPbIE
UCIOJIb3YIOT aCTPOHOMBI, YTOOBI 3aIJISIHYTh B camble yal€HHbIE YTOJIKU BeeneHHoM 1 He TOJIbKO yBHUIETh HEOECHbIE Teja B
HEJOCTYIHBIX ¢ 3eMJIM IMaNa30Hax JJIMH BOJH 3JIEKTPOMArHUTHOTO U3JIy4€HHs], HO U y3HATh O HOBBIX KaHajaX MOJIyYeHUs
uH(pOpMaIU 0 HEOECHBIX TeNaxX ¢ MOMOILIBIO HEUTPUHHBIX U IPABUTALMOHHO-BOIHOBBIX TEJIECKOIOB.

-Y3HaTh 0 HaOJII0/JaEMOM CIIOKHOM JIBIKEHUH I1aHeT, JIyHbl u ConHna, ux uarepnperanuu. Kakyro ponb urpanu HaOaroeHus
3armenuit JIynsl u CoiHIa B *KU3HU OOILECTBA U UCTOPUS UX HAYYHOro oObsiAcHeHHs. Kak Ha OCHOBE aCTpPOHOMHMUYECKUX SBJICHUM
JIOIM HAYYWIUCh U3MEPSTh BPEMS U BECTU KaJeHAaph.

-Y3HaTh, Kak Ojarogapsi pa3BUTHIO aCTPOHOMUU JIFOU TIEPEILUTH OT MPEACTABIECHUS T€OLEHTPUUECKON CUCTEMBI MUpa K
PEBOIOLMOHHBIM MPEICTaBICHUSAM I'eIMOICHTPUUECKON cucTeMbl Mupa. Kak Ha ocHOBe mocienHel ObLTH OTKPBITHI 3aKOHBI,
YOPaBJISIONINE ABUKEHUEM TUIAHET, U TIO3JHEE, 3aKOH BCEMUPHOTO TATOTEHMUS.

-Ha npumepe ucnosnb30BaHus 3aKOHA BCEMUPHOTO TSATOTEHUS NOJYYUTh MPEACTABICHUS 0 KOCMUYECKUX CKOPOCTSIX, HA OCHOBE
KOTOPBIX PaCCUUTHIBAIOTCS TPACKTOPHUH MOJIETOB KOCMUUYECKUX aMlapaToB K IJIaHETaM. ¥Y3HaTh, KaK MPOSBIIAET ce0s BCEMUPHOE
TATOTEHHE Ha ABJICHUSIX B cucTeMe 3emisi—JIyHa, v 3BONIOIUIO 3TOM CUCTEMBI B Oy TyIIEM.

-Y3HaTh 0 COBPEMEHHOM NPECTaBIECHNH, O CTPOeHUH COTHEYHOM CUCTEMBI, O CTPOCHUH 3€MJIM KaK IUIAHETHI U IPUPOJIE
MapHUKOBOTO 3¢ (eKTa, 0 CBONCTBAX TUIAHET 36MHOM I'PYIIIBI U MJIAHET-TUTAHTOB U 00 MCCIEAOBAHUSIX ACTEPOHIOB, KOMET,
METEOPUTOB U HOBOT'O KJlacca HEOECHBIX TeJl KAPJIMKOBBIX IJIaHET.

-Ilonyuurts npencrapiaeHre 0 METoAax acTpOoPU3NIECKUX UCCIETOBaHUHN U 3aKOHAX (PU3UKH, KOTOPbIE UCIIONIb3YIOTCS JUIS
U3y4eHUs (PU3MYECKU CBOMCTB HEOECHBIX TEll.



-¥Y3uath npupoay CoJHIla U €ro aKTUBHOCTH, KaK COJTHEYHAsl aKTUBHOCTD BIIMSET HA KIUMAT U Ouocdepy 3emiin, Kak Ha OCHOBE
3aKOHOB (DM3MKHU MOYKHO paccuuTaTh BHyTpeHHee cTpoeHre CoHIa U KaK HaOJIt0IeHHs 3a TOTOKaMHu HeUTpuHo oT ConHila
ITOMOTJIX 3arIsIHYTh B eHTp COJHIA U y3HATh O TEPMOSAIEPHOM UCTOYHUKE YHEPTHH.

-Y3HaTh, KaK OMpPEACsIOT OCHOBHBIE XapaKTEPUCTUKH 3BE3/] U UX B3aUMOCBSI3b MEXKY CO0O0M, O BHYTPEHHEM CTPOCHUH 3BE3]T U
HMCTOYHUKAX UX PHEPTUH; O HEOOBIYHOCTU CBOMCTB 3BE3]] OCNBIX KAPJIUKOB, HEUTPOHHBIX 3BE3]T U YEPHBIX JbIP. Y3HATH, KaK
POXKIAXOTCA, )KUBYT U YMUPAIOT 3BE3/bI.

- Y3HaTh, KaK M0 HAOJIIOACHUSIM MYJIbCUPYIOMIMX 3BE3] eden]] OnpeaesTh PACCTOSAHUSA 0 IPYTUX rajJakTHK, KaK aCTPOHOMBI
10 HaOJIIOEHUSM JBOMHBIX U KPATHBIX 3BE3]1 ONPEIEISIIOT UX MACCHI.

-IlonyuuTh npeAcTaBiIeHHS O B3PbIBAX HOBBIX U CBEPXHOBBIX 3BE3]1 U Y3HATH KaK B 3BE3/1aX 00PA3YIOTCS TAKEIBIE XUMUUECKUE
DJIEMEHTHI.

-Y3HaTh, Kak ycTpoeHa Hama ['anaktuka — Mneunsii [1yTs, Kak pacnpe/iesieHsbl B HEW pacCESHHBIE U IIAPOBbIC 3BE3HBIC
CKOIUIEHMS M 00J1aKa MeX3BE3HOrO ra3a v nbutd. Kak ¢ momolisio Ha0m01eHui B MH(PpaKpacHbIX Jydax yaanoch NPOHUKHYTh
4yepe3 TOJIY MEX3BE3IHOIO ra3a v IbUIM B HEHTp ['aakTuky, yBUAETh IBHKEHHE 3BE3] B HEM BOKPYT CBEPXMACCUBHOW YEPHOMN
JbIPBL.

-ITonyunTts nIpeacTaBiIeHUE O Pa3IUYHbIX TUIIAX FAJIAKTUK, Y3HATH O IPOSBICHUAX aKTUBHOCTHU IaJlaKTHUK U KBa3apos,
pacmnpeieJIeHUH TaAIAKTUK B MIPOCTPAHCTBE U (POPMHUPOBAHUU CKOILJICHUN U STYCUCTONU CTPYKTYPHI UX pacIpeaeseHus.

- Y3HaTh 0 CTPOCHUH U BOJIOLUMU YHUKAJILHOrO 00bekTa Beenennoit B enom. IlpocienuTs 3a pa3BUTHEM NPE/ICTABICHUHN O
KOHEYHOCTH U OecKOHeUYHOCTU BeeneHHoH, 0 (yHIaMeHTaNbHbBIX MapaloKcax, CBSI3aHHBIX C HUMHU.

- [loHsATh, KaK U3 HAOIIOJAEMOT0 KPACHOTO CMEIICHHSI B CIIEKTpaXxX MajJEKUX TalaKTHK MPHIIIIN K BHIBOAY O HECTAIIMOHAPHOCTH,
pacmvpenuu BeenneHHoH, 1, 4TO B IPOILIOM OHA ObliIa HE TOJBKO IJIOTHOM, HO U TOpSYEl U, YTO HAOII0JaeMO€E PETUKTOBOE
U3JIy4EHUE MTOATBEPKIAAET ITOT BAXKHBIN BBIBOJ COBPEMEHHONW KOCMOJIOTUH.

- Y3HaTh, KaKk OTKPbUIM YCKOPEHHOE paclIupeHrue BCENEHHOMN U €0 CBA3bI0 C TEMHOM SHEPTUEU U BCEMUPHOW CUIION
OTTAJIKUBAHUSA, IPOTUBOCTOSIIIEN BCEMUPHOU CUIIE TATOTEHUS.

- Y3HaTh 00 OTKPBHITUU IK30IUIAHET — IJIAHET OKOJIO IPYTUX 3BE3/] U COBPEMEHHOM COCTOSIHUU MPOOIEMBbI IOMCKA BHE3EMHBIX
LUBUIN3ALHAN U CBSI3U C HUMM.



- HayuuTbcst mpoBOANUTH MpOCTEHIINE aCTPOHOMUYECKHE HAOIIOICHHSI, OPUEHTUPOBATHCS CPEIU IPKUX 3BE3]] U CO3BE3/IUH,
U3MEPATH BBICOTHI 3BE311 U CONHIIA, ONpeesiTh ACTPOHOMUYECKUMH METOJaMHU BpeMsl, IUPOTY U JOJATOTY MecTa HaOIIOIeHUH,
n3mepaTh auaMerp COJHIA U U3MEPATH COJIHEUHYIO AKTUBHOCTD U €€ 3aBUCHMOCTD OT BPEMEHH.
lIpumepnvle Hopmbl OYeHKU 3HAHUU U YMEHUU YYAUUXCSL HO ACMPOHOMUL.
Ouenka «5» craBuTCS B TOM Clly4ae, €CIM y4daluluics CBOOOAHO BIAJEET M3YYEHHBIM MaTE€pUAIIOM, YMEJIO HCIOJb3YET
(GU3NUECKYI0 MM aCTPOHOMHUYECKYI0 TEPMHMHOJOTHIO, yMEET 00palaThiBaTh HAy4dyHYH0 HHGOPMAIMIO: HAXOIUTh HOBBIC
(bakTbl, ABJICHUS, UJIEU, CAMOCTOSTENBHO MCIIOIb30BATh UX B COOTBETCTBUHU C MOCTABICHHOM LIEIbIO, 1a€T CaMOCTOATEIbHO
MIOJIHBIN Y MPAaBWIBHBIN OTBET; MAaTEPHUAJI U3JIaraeT B JIOTMUYECKOU MOCIEA0BATEIbHOCTH, JIUTEPATYPHBIM S3BIKOM; IIPH 3TOM
JIOMYCKAeT O/IHY-ABE HECYIIECTBEHHbIEC OMMOKH, KOTOPHIE CAMOCTOSITENIbHO UCIIPABIISIET B XO/I€ OTBETA.
Ouenka «4» CTaBUTCA, €CIIM YyYalIUiCS MOXET OOBACHATh (PU3MYECKUE WM ACTPOHOMHUYECKHUE SIBICHUS, HUCIPABIATH
JOMYIIEHHbIE HETOYHOCTH, OOHAPYKUBAET 3HAHUE U TIOHHUMAaHUE OCHOBHBIX MOJ0KEHUH (3aKOHOB, IOHATUH, (GOpMYI,
TEOpHii), AaeT MOJHBIA U IPABUIIBHBIN OTBET; MaT€pUal U3JIaraeT B JOTMYECKOM MOCIEI0BATENbHOCTH, IPU 3TOM
JOIYCKAET IBE-TPU HECYUIECTBEHHBIE OIIMOKH, UCIIPABISET OLIMOKH 110 TPEOOBAHUIO YUUTEIS.
Ouenka «3» cTaBUTCS, €CIM YYallUiics ¢ TOMOIIBIO YYMTENs ONUCHIBACT SBJICHHE WIM €ro 4acTh 0e3 OO0BsSICHEHUM
COOTBETCTBYIOIIUX NMPUYUH, HA3bIBAECT (PU3UYECKHE WM ACTPOHOMHYECKHUE SIBICHUS, pa3inyaeT OyKBeHHbIE 0003HAaYEHUS
OTJENbHBIX (PU3MYECKUX WU ACTPOHOMHUYECKHMX BEJIMYMH, 3HAET €IUHUIBI W3MEPEHUs OTAEIbHBIX (PU3NUYECKUX WU
ACTPOHOMHUYECKHUX BEJIMYMH U (DOPMYJIIBI U3 TEMBI, KOTOPAsi U3y4aeTCH.
Ounenka «2» CTaBUTCS, €CIU YYaIlUHCS MOKa3bIBACT HEMOHHMMAHHME OCHOBHOTO COJEpXKaHUS y4eOHOro MaTepuana WiIu
JIOITyCKAeT CYIECTBEHHbIE OLIMOKH, KOTOpPbIE HE MOXKET MCIPaBUTh NPU HABOISAIIMX BOIIPOCAX YUMTENs, HE OBJIaAeN
OCHOBHBIMU 3HAHUSIMU U YMEHUSMH B COOTBETCTBUM C TPEOOBAHUSAMHM IMPOrPaMMbl U JOMYCTUII OOJIbIIE OMIMOOK U HEOUETOB
4eM HeOOXOUMO ISl OLICHKH «3).
Ouenka «1» cTaBuTCA, €CIIM y y4YaIlErocsi OTCYTCTBYET OTBET HA BONPOC, 3a1aHUE U T.J.
Ouenka caMOCTOSITE/ILHBIX PA0OT.
Ounenka «5» craBuTCs 3a pabOTy, BHIIOJIHEHHYIO TOJTHOCTHIO 06€3 OMOOK U HEAOUYETOB.
Ouenka «4» craBUTCA 3a padbOTy, BBINOJIHEHHYIO MOJHOCTHIO, HO MPU HAJIMYUU B HEMl He Oosiee OAHOW IpyOOW M OJIHOMN
Herpyooi omuOKu 1 OJHOTO HeouETa, He OoJee TPEX HEeTOUETOB.



Onenka «3» CTaBUTCS, €CIM YYCHUK IMPaBUIBHO BBIMOJIHWI HE MeHee 2/3 Bceil pabdoThl WIM JOMYCTHI HE OoJjiee OJHOU

rpyooii omMOKM U ABYX HEAOUYETOB, HE Oosee OMHOM rpy0oil OomKMOKN U OJHOW HErpyOoi omuOKHU, He OoJee TpeX HErpyobIx

omnOOoK, 0JTHOM HErpyOOoi OMMOKHN U TpeX HeAOUYETOB, IPU HANHYUH 4 -5 HEAOUYETOB.

OneHka «2» CTaBUTCA, €CJIM YUCIO OMMOOK M HEAOYETOB MPEBBICUIIO HOPMY JUISL OLUEHKH 3 WA MPaBUIbHO BBIITOJIHEHO

MeHee 2/3 Bceil padoThI.

Ouenka mecmogvix padbom yuauguxcs

«5» - 85% - 100%

«» - 65% - 84%

«3» -41% - 64%

@» - 21% - 40%

«1»-0% - 20%

Ilepeuensv owudoK:

I'pyovie oumiuoxu

I'pyObie omimoxmn

1. He3nanwue onpeneneHnii OCHOBHBIX MOHITHH, 3aKOHOB, IIPABUII, MTOJIOKEHUIN TEOPUH, POPMYII, OOILIETIPUHATHIX CUMBOJIOB.

2. Heymenue BbIICTSATH B OTBETE TJIABHOE.

3. HeyMmenue npuMeHsTh 3HAHUS IJIs1 pELICHUs 3a]1a4; HEMPABUIBLHO CPOPMYIUPOBAHHBIE BOIIPOCHI, 3aJaHHs UJIM HEBEPHbIE
OOBSCHEHHU X0/1a UX PEUICHUS.

4. HeOpexHoe OTHOIIEHHE K 000pPY10BaHHUIO.

HerpyoObie olunoku

1. Herounoctu (popMyIupoOBOK, OMpECIICHNA, 3aKOHOB, TEOPHH, BBI3BAHHBIX HETIOJHOTOW OTBETa OCHOBHBIX MPU3HAKOB
OIPEAENISIEMOr0 MOHATHSI.

2. OmuOKH B YCIIOBHBIX 0003HAYCHUSAX HA MPUHITAITAATIBHBIX CXEMaX, HETOYHOCTH YEPTEKEH.

Henouyerst

1. HeOpexxHoe BHITIOJTHEHUE 3aITUCE, YEPTEXKEH, CXEM.

2. Opdorpaduueckrie v MyHKTYallMOHHBIE OMIHNOKH.




Ilpeobnaoaroweit opmoii mexyuieco KOHmMPOA CAYHCAm:
- MUChbMEHHBIE OMIPOCHI: CAMOCTOSITEIIbHBIE Pa0OThI, TECTHI;
- YCTHBIE OMPOCHI: MOHOJIOTHYECKUE OTBETHI, COOCCEIOBAHNE, 3aUCTHI.
Yuumenwv enpase ocywecmenamo npomexscymounslii KOHMpOJb, Gopmy KOmopoco onpeoesiem camoCmoamebHo.

5.Coaep:xaHue TeM yueOHOI0 MpeaMeTa
1.BBenenne B actrponoMuio (1 )
Crtpoenne u macmitadbl BecesleHHOM, M COBpeMEeHHbIE HA0TI0IeHUS .
Kaxkue Tena 3anonusitor Beenennyro. KakoBbl ux xapakTepHble pa3Mephl U paccTosiHUS Mexay HuMu. Kakue dpuznueckue
YCJIOBUSI BCTpEUalOTCs B HUX. Beenennas pacmupsiercs. 1 e u kak padoTaroT camblie KpYIHbIE ONTHYECKHUE Teneckonbl. Kak
aCTPOHOMBI UCCIIEAYIOT raMma-u3inydeHue Beenennoi. UTo yBuieny rpaBUTalMOHHO-BOJIHOBBIE U HEUTPUHHBIE TEIIECKOIIBI.
L]env uzyuenus oanHot memvl — MO3HAKOMUTH YUAIIUXCS C OCHOBHBIMM aCTPOHOMHYECKUMH O0OBEKTaMU, 3aNOJTHSIIOUTUMHU
Bcenennyto: mnaneramu, ConHieM, 3B€3aMu, 3BE3THBIMUA CKOTUICHUSIMU, TaJJAKTUKAMU, CKOILJICHUSIMU TAIAKTUK; (PU3NYECKUMU
MIPOLIECCAMHU, MMPOTEKAOIIMMH B HUX U B OKPYKAIOILLIEM HX MPOCTPAHCTBE. YUallluecs 3HAKOMSTCS C XapaKTEPHBIMU
MaciTadamu, XapaKTEepU3YIOIUMHU CBOMCTBA 3TUX HEOECHBIX Tel. Takke MPUBOIATCS CBEICHHS O COBPEMEHHBIX ONTUYECKUX,
nH(ppaKpaCHBIX, PaJNo-, PEHTTEHOBCKUX TEJIECKOMax U o0cepBaTopusix. TakuM 00pa3oM, ydaruecs 3HaKOMATCS ¢ TEMU
HEeOECHBIMHU TeJIaMU U 00BEKTaMH, KOTOPbIE OHU B TAJIbHEHIIIEM OYIyT MOAPOOHO U3yYaTh Ha YPOKaxX aCTPOHOMHMH.
2.Actpomertpus (5 4)
3Bé3aHO0Ee HEOO M BUAUMOE IBUKEHNE HeOeCHbIX CBETHI.
Kaxkue 3BE37161 BXOa4T B co3Be3aust Opuona u Jlebens. ConHile ABMMKETCS 10 3KIUNTUKE. [11aneTsl coBepiaroT neriaeodpasHoe
nemxenne. Hebecupie koopauHatel. YTo Takoe HeOECHBIN SKBATOp U HEOECHBIN MepuanaH. Kak cTposT SKBaTOPHAIBHYIO
CUCTEeMY HeOECHBIX KOOpIUHAT. Kak CTpOAT rOpU30HTAIIbHYIO CUCTEMY HEOECHBIX KOOpPIMHAT.
Bugumoe npuxenue niaanet u CosHua.
[TetneoOpa3Hoe ABMKEHHE IJIAHET, OMSITHOE U MPSIMOE JIBIXKEHHE TJIaHET. DKIUNTHKA, 30IMaKaIbHbIE CO3BE3/IUSI.
JABuxenue JIyHbI M 3aTMEHHUA.
®a3pl JIyHBI 1 CHUHOAMYECKUN MECSL, YCIOBUS HACTYIUIEHUS COJIHEYHOTO U JIYHHOTO 3aTMeHUU. [louemMy mporcxoasT COMHEYHbIe
3atMeHusa. Capoc U npecKa3aHus 3aTMEHUN



Bpems u kajieHaaps.
3BE3THOE U COJTHEYHOE BpeMsl, 3BE3HBIN U TPONMMUECKUI roj1. Y CTPONUCTBO JIYHHOTO M COTHEYHOI'O KaJIeHapsl, IpoOJieMbl UX
cornacoBanus FOIMaHCKUil U TpUTOPUAHCKUN KaJleHJapu, HepaBHOMEpHOE ABMKeHre COlMHIA M0 SKIUIITUKE.
Lenvio uzyyenus dannoi memvl — HOPMHUPOBAHUE Y YUAIIUXCS O BUJE 3BE3THOrO HEOA, pa30MEHUH ero Ha CO3BE3/IHs,
MHTEPECHBIX 00BEKTaX B CO3BE3UAX U MU(OJIIOTUU CO3BE3IUM, Pa3BUTUH ACTPOHOMUHU B AaHTUYHBIC BpEMEHA. 3ajjaya yJaluxcs
MIPOCTEANTH, KaK MEePEX0] OT OPUEHTAIINH 110 CO3BE3AUSIM K HCIIOIH30BAHUIO HEOECHBIX KOOPAMHAT MO3BOJIAI B KOJTUYECTBEHHOM
OTHOIIIEHUH U3Y4YaTh BUJUMbBIEC ABUKECHUA TeIl. TakKe LENbI0 SBISIETCS U3y4yeHHe BUIUMOTro IBuxeHust ConHna, JIyHsl 1 riaHer
Y Ha OCHOBE 3TOr0 — IMOJYYEHHUE NPEACTABICHUSA O TOM, KAK aCTPOHOM HAyYWJIUCh MPEICKA3bIBATh 3aTMEHUS; TIOJTYYEHHUS
MPECTaBICHUS 00 OJTHOM 13 OCHOBHBIX 3aJ]1a4 ACTPOHOMUHU C IPEBHEHIIINX BPEMEH —HU3MEPEHUU BPEMEHU U BEJCHUU
KaJICHIApsL.

3.He0ecnast Mmexanuka (3 4)
I'e1moueHTpuyeckas cucreMa Mupa.
IIpencraBnenus o crpoeHnn COMTHEUYHOW CUCTEMbI B aHTHYHBIE BPEMEHA U B CPEAHEBEKOBLE. [ eMmoneHTpuyeckas cuctemMa Mupa,
J0Ka3aTeNbCTBO BpalleHus 3emiin BOkpyr ComHua. [lapamtakc 3BE311 1 onpeiesIeHHe pacCTOSIHUS 1O HUX, MMapCeK.
3akonbl Kemiepa.
Otkpertue M.Kemnepom 3akoHOB qBKeHUs T1aHeT. OTKpbITHE 3aK0HA BeceMupHOro TsroteHus: 1 00001EHHBIE 3aKOHbI
Kemepa. Onpenenenne Macc HeOECHBIX Tell.
Kocmunueckue ckopocTu.
Pacuétpl nepBoit U BTOpOil KOCMUYECKOH CKOpOCTH U X (pusnyeckuii cMbici. [Tonér FO.A. I'arapuna Bokpyr 3eMiu mo
KpYroBoi opOure.
MexniiaHeTHbIE NepPesieThbl.
IToHsTHE ONITUMANIBHON TPAEKTOPUHM NOJIETA K IUIaHeTe. BpeMs nosi€ra K I1aHeTe U AaThl CTapTOB.
JlyHa u eé Biiusinue Ha 3eMJII0.
Jlynnsiit penbed u ero npupona. [IpunnBHoe B3aumoaeiictBue mexay Jlynoit u 3emnéit. Y nanenue Jlynsl ot 3emnn u
3amemsieHue BpauieHus 3emiu. [Ipeneccust 3eMHOM OCH U NIPEABAPEHUE PABHOJACHCTBU.
L]env uzyuenus memovl — pa3BUTEE MPEACTABICHUN O cTpoeHUU COJIHEUHON CUCTEMBI: T'€OLIEHTPUYECKas U FeTMOIEHTPUYECKHE
CUCTEMBI MHpa; 3aK0HBI Keruiepa o BHKeHUH MJ1aHeT U uX 00001enrne Hpl0TOHOM; KOCMUYECKHE CKOPOCTH M MEKIIJIAHETHBIE
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MEPENETHI.

4.Ctpoenue CosHeuHoii cucteMbl (7 4)

CoBpemenHble npeacraBjieHus 0 CoJTHEYHOM cUCTEMe.
CoctaB ConHeuHol cucteMsl. [11aHeThl 3eMHOM Ipynibl U IUIAHETHI-TUTaHTbl, UX MPUHLIUIIMAIbHBIE pa3inyusa. O0m1aKko KOMET
Ooprta u Ilosic Koitnepa. Pazmepsl T€l1 COTHEUHOM CUCTEMBI.
Ilnanera 3emJs.
dopma u pazmepsl 3emitn. Bayrpennee ctpoenue 3emn. Poibs mapaukoBoro sddexra B GOpMUPOBAHUN KIIMMATA 3EMITH.
Il1aHeThI 3¢MHOM IPYIIIbI.
UccnenoBanus Mepkypusi, Benepsl 1 Mapca, ux cxoxectb ¢ 3emnéil. Kak mapHukoBbiil 3 (eKT rpeer NoBEpXHOCTh 3€MJIIU U
neperpeBaet arMmochepy Benepol. Ecth u sxu3nbp Ha Mapce. OBomonust opout criytHuKoB Mapca doboca u [eiimoca.
Ili1aHeThI-TUTAHTHI.
®usnueckne cpoiictBa IOnurepa, CarypHa, Ypana nu Henryna. Bynkannueckas n1esaTenbHOCTh Ha ciiyTHUKe FOmmrepa Ho.
[Ipupona koier BOKPYT IUIAHET-TUTAHTOB.
Ili1a”HeThI-KapPJMKU U UX CBOMCTBA.
Maubie Tena CoJTHEYHO CHCTEMBI.
[Ipupona u nBmxenue acrepousioB. Crnienduka qBUKEHUs rpynn acrepousioB TposHiieB u I'pexos. [Ipupoaa u nBuxenue
komert. [Tosic Koitnepa u O6mako kometr Oopta. [Ipupomga MeTeopoB 1 METECOPHUTOB.
MeTteopbl 1 METEOPHUTHI.
IIprpona magaronmx 3BE€311, METEOPHBIE OTOKHU U UX paJHaHThl. CBA3b MEKY METEOPHBIMU ITIOTOKaMH U Komeramu. [Ipupona
KaMEHHBIX U JKEJIE3HbIX METEOPUTOB. [Ipupoga METEOPUTHBIX KPaTEPOB.
L]env uzyuenus memwvi — NOTYUUTH MPEACTABICHUE O CTPOeHUU COTHEUHON CUCTEMBI, U3YUYUTh (PU3NYECKYIO MPUPOY 3EMIIU U
JlyHbl, IBNIE€HUS TPUWIUBOB U MPELUECCUU; TOHATh (PU3MUECKUE OCOOEHHOCTH CTPOCHHMSI TUTAHET 3€MHOM IPYIIIbI, IUIAHET-TUTAHTOB
U TUTAHET-KapJIUKOB; Y3HATh 00 0COOEHHOCTSIX MPUPOIbI U JIBUXKEHUSI ACTEPOUIOB, TIOTYUUTh OOIIIKME MPEJACTABICHUS O KOMETaX,
METeOopax U METEOPUTAX; Y3HATh O PA3BUTHH B3IJIS10B HA NpoUcX0xkaeHne COJTHEYHON CUCTEMBI U O COBPEMEHHBIX
IIPEACTABICHUSX O €€ IPOUCXOKICHHH.

5.Acrpodusuka u 3Bé31Has actpoHomus (7 4)
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Metoabl acTpoPU3UYECKUX UCCIICIOBAHUI.

VY CTpoiicTBO U XapaKTEPUCTUKHU TEIECKOMOB pePpakTOpoB U pedIeKTOPOB. Y CTPOMUCTBO paIMOTEIECKOIOB,
pannouHTephEepOMETPHI.

CoJunie.

OcnoBHbIe xapakTepuctuku ConHua. OnpeaeneHne Macchl, TEMIEpaTypbl U XUMUYECKOro cocraBa ComnHua. CTpoeHue
conmHeuHoi arMocdepsl. CollHeUHasi aKTUBHOCTH U €€ BIUSHHE Ha 3eMITio U Onocdepy.

Buytpennee crpoenune CosHua.

Teopernueckuid pacu€r Temmneparypsl B ieHTpe ConHua. S nepHblii HICTOYHUK YHEPTUM U TEPMOSJIEPHBIC PEAKIIMU CUHTE3a Teus
U3 BOJIOPO/Ia, TIepeHOC dHeprun u3 1eHTpa CoHIa Hapy»Ky, KOHBEKTUBHAs 30Ha. HeHTpUHHBIN Teneckon 1 HaOM0IeHUs TOTOKa
HeuTpuHO oT ConHIa.

OCHOBHbBIE XapPAKTEPUCTHUKH 3BE3 /.

OnpenenieHne OCHOBHBIX XapAaKTEPUCTHUK 3BE3]: MACChl, CBETUMOCTH, TEMIIEPATYPhl U XUMUYECKOTr0 cocTaBa. CniekTpajibHas
KJaccudukanus 3837 U €€ Gu3niecKkre OCHOBbIL. Jluarpamma «CneKTpalibHbINA KJIACC)» —CBETUMOCTD 3BE3/1, CBSI3b MEXKY Maccoil
Y CBETUMOCTBIO 3BE3I.

BuyTpenHee crpoeHue 3B€3.

CrpoeHue 3Be3/1bI I1aBHOM NOciienoBaTeNnbHOCTH. CTpoeHue 3BE€3/] KPACHBIX THTAHTOB U CBEPXTUTAHTOB.

Beable kapjaukH, HEHTPOHHBIE 3BE3/bI, IYJIbCAPbI U YéPHBIE AbIPHI.

Crpoenue 3BE3/1 OeNbIX KapIMKOB U Mpejen Ha ux maccy — npenen Yanapacekapa. [lynbcapsl u HeWTpoHHBIE 3BE3 L. [Ipupoaa
YEPHBIX ABIP U UX MapaMETPHI.

/IBOiiHbIE, KPATHBIEC U NIEPEeMEHHbIE 3BE3/bI.

HaGnronenust ABOMHBIX M KPATHBIX 3BE37. 3aTMEHHO-TIEpeMeHHbIe 3BE3/bI. Onpesienienre Mace TBOMHBIX 3BE3. [lynbcupyromue
MepeMEHHbIE 3BE3/1bl, KPUBbIE M3MEHEHHUs OJiecka 1eden 1. 3aBUCUMOCTb MEKIY CBETUMOCTBIO U TIEPUOJIOM IMYJIbCAIIUN Y
uedenn. ledbennpr — masiku Bo BceneHHOM, 10 KOTOPBIM OMPEAESIOT PACCTOSIHUS 10 NaIEKUX CKOIUJIEHUN U rajJaKkTHK.

HoBble 1 cBepXHOBBIE 3BE3/bI.

XapakTepUCTUKH BCIIBIIIEK HOBBIX 3BE3/1. CBSI3b HOBBIX 3BE3]T C TECHBIMU JIBOMHBIMH CUCTEMaMHM, COJIEPKAIITUMU 3BE3/1y Oeblii
kapiuk. [leperexanue BelecTBa u A/EPHBINA B3PHIB HA MOBEPXHOCTH Oenoro kapiuka. Kak B3pbIBatoTCsS CBEPXHOBBIC 3BE3BI.
XapakTepUCTUKU BCIIBIIIEK CBEPXHOBBIX 3BE3/. ['paBUTAlIMOHHBIN KoJutamnc O0enoro kapiauka ¢ Maccoit Yanapacekapa B cocTaBe

11



TECHOM JBOMHOMW 3BE3/1bl — BCIIBIIIKA CBEPXHOBOU MEPBOIO TUIIA. B3pbIB MaCCUBHOM 3BE3/1bI B KOHILIE CBOEH IBOIIOIMN — B3PbIB
CBEPXHOBOM BTOpOro tumna. HabnrogeHre ocTaTKOB B3phIBOB CBEPXHOBBIX 3BE3/I.
IBOIONHUA 3BE3/1: POKAEHUE, ) KU3Hb U CMEPTH 3BE3/1.
Pacyér nponoiKUTENBHOCTH JKU3HU 3BE3]] pA3HOW MACChl Ha IJIaBHOM I10CIIEI0BATENBHOCTU. [lepexon B KpacHbIE TUTaHTHI U
CBEPXTUTaHThI MOCIIE UcUepnanus Bogopoaa. CriokoMHAas SBOJTIOIMS MAaJOMACCUBHBIX 3BE3/T, U TPABUTALIMOHHBIN KOJIJIAIIC U
B3pPBIB ¢ 00pa30BaHUEM HEUTPOHHOM 3BE3/1bl MIIM YEPHOU BIPHI MACCUBHOM 3Be31bl. OmpeaeneHne Bo3pacTa 3BE3IHBIX
CKOIUICHUH U OTAEIBHBIX 3BE3] U MPOBEPKA TEOPUH DBOJIFOLIUU 3BE3.
L]env uzyuenus memvt — MOTYUIUTH MPEICTABICHUE O PA3HBIX TUIAX ONTUYECKUX TEIECKOIIOB, PAIMOTEIIECKOIIAX U METOAAX
HAOJIIOICHUM ¢ UX TTOMOIIBIO; O METO/IaX U pe3yibTarax HabmoaeHuid CoHIa, €0 OCHOBHBIX XapaKTEPUCTUKAX; O MPOSBICHUIX
COJIHEUHOW aKTUBHOCTH U CBSI3aHHBIX C HEM mpolieccax Ha 3emiie U B Ouocdepe; 0 ToM, KaKk aCTPOHOMBI y3HAJIU O BHYTPEHHEM
ctpoennu CoHITA ¥ KaK HAOJIOIEHUS COTHEUYHBIX HEUTPUHO MOATBEPAMIN HAIIM TPEICTaBlIeHUs O mpoiieccax BHyTpu ComnHIa;
MOJIYYUTh MPEICTaBICHUE: 00 OCHOBHBIX XapaKTEPUCTUKAX 3BE3/, UX B3aUMOCBSI3U, BHYTPEHHEM CTPOCHHH 3BE3]] Pa3INUHBIX
TUIIOB, MOHSTH MPUPOY OEIBIX KapIUKOB, HEUTPOHHBIX 3BE3/T U YEPHBIX JIbIP, Y3HATH KaK JIBOMHBIC 3BE3/IbI IOMOTAIOT
ONPENEIUTh MACChl 3BE3], a IYJIbCUPYIOLIUE 3BE3/bl — PACCTOSHUS BO BCEIEHHOM; TONYyUYNUTh NIPEICTABICHUE O HOBBIX U
CBEPXHOBBIX 3BE3/1aX, Y3HATh, KK KUBYT U YMUPAIOT 3BE3/IbL.

6.Mueunslii [IyTs — Hama I'ajgakTuka (3 4)
I'a3 u nbL1Ib B I"'anakTHKeE.
Kaxk o0Opa3syrorcs oTpakarenbHbie TYMaHHOCTH. [loueMy cBeTsiTes muddy3Hbie TyMaHHOCTH. Kak KOHIICHTPUPYIOTCS Ta30BBIC U
IBUIEBBIE TYMAHHOCTU B [ anakTuke.
PaccesinHbIe U IapOBbIE 3BE3AHbIEC CKOIICHUA.
Habmromaembie CBOMCTBA pacCesTHHBIX 3BE3AHBIX CKOIUICHHMM. Habmo1aeMple CBOMCTBA MAPOBBIX 3BE3THBIX CKOTUICHHUM.
Pacnipenenenne u xapakrep ABMKEHUs CKOIUIEHUM B ['amaktuke. Pacnipenenenue 3B€3/1, CKOIUIEHNH, T'a3a U MbUIK B ["alakTHKE.
CBepxmaccuBHas 4€pHas Abipa B HieHTpe ['anakTuku u kocmudeckue 1yuu. MHppakpacHbie HaOII0ICHNS IBUKEHUS 3BE3]] B
nentpe ['anakTuku u oOHapy)eHue B eHTpe [amakTHKU CBEpXMaCcCUBHOW YEpHOM JbIphl. Pacyér mapaMeTpoB cCBEpXMaCCUBHOM
y€pHOU AbIpbl. HaOm01eH1sT KOCMUYECKHX JIy4el U X CBSI3b CO B3phIBAMU CBEPXHOBBIX 3BE3/I.
L]env uzyuenue memovr — MOIIYIUTH TIpeACcTaBiieHue o Hamel ["anaktuke —Mneanom [lytn, 06 00bekTax, €€ COCTaBIAIOMNX, O
pacnpe/ieJICHUH T'a3a U IbUTM B HEH, pACCEIHHBIX U IIAPOBBIX CKOIUIEHUSX, O €€ CIUPAJIbHON CTPYKTYpE; 00 UCCIENOBaHUU €€
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IEHTPAIbHBIX 00JIACTEH, CKPBITHIX OT HAC CHJIbHBIM TOTJIONIEHHUEM Ta30M U MBLIBIO, a TAK)KE O CBEPXMACCUBHON YEPHOM JbIpE,
PACIIOIOKEHHON B CaMOM LIEHTpE [ aJlakTHUKH.
7.T'anakTuku (2 4)

I'anakTukm.
Kak knaccudunmpoBaiu rajakTuku no popmMe U kaMmepToHHas quarpamma Xao6:1a. CBOMCTBa CIUPAIbHBIX, SJUTMITHYECKUX U
HENPABUJIbHBIX rajlakTUK. KpacHoe cMellleHre B CIIEKTpax TalaKTUK U ONPEACIICHUE PACCTOSHUS 10 HUX.
3akon Xa00Ja.
Bpamienue raiaktuk v TEMHas MaTepusl B HUX.
AKTHBHBIE TAJIAKTHKHA U KBa3aphbl.
[Ipupona aKkTUBHOCTH TrajlakKTUK, PAIUOTaIaAKTUKK U B3aUMOJICHCTBYIONINE TaIakTUKU. HeoObluHbIEe CBOMCTBA KBa3apoB, UX CBS3b
C SiIpaMu TaJaKTUK U aKTUBHOCTBIO YEPHBIX JIbIP B HUX.
CkonjieHusl rajIaKTHK.
HaOnromaembie cBOICTBA CKOTUIEHUH TAIAKTUK, PEHTTEHOBCKOE U3NTyYEHUE, TEMIIEpATypa U Macca MEKTallaKTUYECKOro rasa,
HE0OXOIMMOCTb CYIIECTBOBAHUSI TEMHOM MaTepUU B CKOIUICHUAX TalakTUK. OlleHKa Macchl TEMHON MaTEpPHUH B CKOTUICHUSIX.
Sluencras cTpyKTypa pacupeneineHns TaJaKTUKU CKOIUICHUMN TajlaKTHK.
[enp n3ydeHust TeMbl — MOJIYYUTH MPEICTABICHUE O PA3JIMYHBIX TUTAX TAIAKTHK, 00 OMPEEICHUH PACCTOSHUMN 10 HUX 110
HaOJII0/ICHUSIM KPACHOT'O CMEIIEHHUs JIMHUM B UX CIIEKTpax, U 0 3akoHe Xa00J1a; 0 BpaIllleHUH T'aJIaKTUK U CKPBITOM TEMHOM MacChI
B HUX; TIOJIYYUTH MPEACTaBICHNE 00 aKTHBHBIX TAJIAKTUKAX M KBa3apax M 0 (PU3MIECKUX MPOIIeccax, MPOTEKAIOIINUX B HUX, O
pacrpeeeHuu ralakTHK U UX CKOIUIEHU BO BceneHHOoM, 0 ropsiueM MEKrajJakTHYeCKOM Ta3e, 3aroJIHSAIOIMINM CKOIIJICHHUS
rajJaKTHUK.

8.CTtpoenue u 3BoJonust Beesiennoii (3 u)
KoneuyHocTh M 0ecKOHEYHOCTh BeesleHHO — mapaioKChl KJIACCHYECKON KOCMOJIOTHH.
3aKOH BCEMUPHOTO TATOTEHUS U NPEJICTABICHUS 0 KOHEUHOCTU U OeckoHeuHocTH Beenennoi. @oTomMeTprudecKkuil napaioke u
MIPOTUBOPEUHSI MEXTY KJIACCUUECKUMU TPEACTABICHUSIMU O CTpoeHUH Beenennoit u HabmrogenusmMu. Heobxoaumoctsb
MIPUBJICYEHUS 001N TEOPUH OTHOCUTEILHOCTH JJIsl HOCTpoeHus Mojienu Beenennoil. CBsizb MEXy T€OMETPUUECKUX CBOMCTB
IpoCTpaHCcTBa BCeneHHOM ¢ paclpeiesIeHueEM U IBUKEHUEM MaTEPUU B HEU.
Pacmiupsiromasica Beesiennast.
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CBs13b CpeiHE# TUIOTHOCTHA MATEPHH C 3aKOHOM PaCIIUPEHUs] 1 TEOMETPHUUECKUMHU CBOicTBaMU Beenennoil. EBkinioBa u
HeeBKJIMA0Ba reomerpusi Becenennoit. Onpenenenue paauyca u Bo3pacra Beenennoi. Monens «ropsueit Beenennon» u
penukToBOe M3mydeHus. O0pa3zoBaHNEe XUMHUIECKHUX 31eMEHTOB BO Beenennoii. O6unue renust Bo BeeneHHOM 1 HEOOXOAMMOCTh
o0pa30oBaHus €ro Ha paHHUX dTanax sBomouu Beenennoil. Heo6xoquMocTh He TOIBKO BBICOKOM MJIOTHOCTH BEIIECTBA, HO U €T0
BBICOKOW TEMIIEPATYPHI HA PAHHUX Tanax 3BOJIIOUMU BceeneHHOM. PennKkToBOE M3ITydeHnE — HU3Iy4YEHHUE, KOTOPOE OCTANIOCh BO
BcenenHoit ot ropsiuero u CBEpXIIOTHOrO COCTOSTHUSI MATEPUH Ha paHHUX dTanax >ku3Hu Bcenennoii. HaGmromaembie cBoiicTBa
pEIUKTOBOro u3iaydeHus. [louemy HeoOX0AMMO MPUBJICUEHHE 00IIe TEOPUH OTHOCUTENBHOCTH JIJIsl TOCTPOESHUS MOJIETH
Bcenennoii.
L]env uzyyenus memvi — MOTYIUTH TIpEJICTaBlieHnE 00 YHUKAIbLHOM 00beKkTe — BcereHHOM B 11e51oM, y3HaTh KaK periaeTcst
BOIIPOC O KOHEYHOCTH WJIM OECKOHEUHOCTH BceneHHoi, o mapagokcax, CBI3aHHbBIX C 3THM, O TEOPETUUECKUX MOJIOKEHUIX 001en
TEOPUH OTHOCHUTEILHOCTH, JISKAITUX B OCHOBE MTOCTPOEHUSI KOCMOJIOTHYECKUX MoJieneil BeeneHHoli; y3HaTh Kakue HaOIo1eH s
MPUBEIIA K CO3/IAHUIO PACIIUPSAIOLIENCS MOIeNn BeenmeHHou, 0 paauyce u Bo3pacte BeceneHHOM, 0 BBICOKOW TeEMIlEpaType
BELIECTBA B HaYaJIbHbIE NIEPUO/IbI )KM3HU BCEeneHHON 1 0 PUPOJE PETUKTOBOIO U3JIYYEHHS], O COBPEMEHHBIX HAOIIOACHHIX
YCKOPEHHOI'0 pacliupeHusi BceneHHOM.

9.CoBpemMeHHbBIE MPOOJIEeMbI ACTPOHOMHH (3 U)
YckopenHoe pacmupenue BeesieHHON M TEMHas1 JHEPTHs.
Habmronenus cBepxHOBBIX 3BE31 | THMa B Jan€KUX TralakTUKaX U OTKPBITHE YCKOPEHHOTO paciiupeHus Beenennoi. OTKpbiTHE
CHJIBI BCEMUPHOTO OTTaJKMBaHUs. TEMHas SHEPIUs yBeIUUUMBaeT Maccy BeeneHHou o Mepe e€ pacmupenus. [Ipupona cumel
BceMupHOro orrankuBanus.
OOnapyxeHue NJIAHET BO3JIe APYTUX 3BE3.
HaGnronenus 3a qBrkeHnEM 3BE3]] U ONPEACIICHUS MacC HEBUIMMBIX CITYTHHUKOB 3BE3/], BO3MYIIAIOIINX WX TMPSIMOIUHEHHOE
IBUKEHUE. MeTopl 0OHapyx)eHus sKk30mIaneT. OLeHKa yCIOBHM Ha MOBEPXHOCTAX 3K30MIaHeT. [Iouck sK301IaHeT ¢
KOM(OPTHBIMU YCITOBUSIMU JJIsI )KU3HU HA HUX.
IHoucku ku3HM U pasyma Bo BeesieHHO#M
PazButue npencraBieHnii 0 BOBHUKHOBEHUM U CYIIECTBOBAHUM KU3HU BO BeenenHoil. COBpeMEHHbIE OLIEHKH KOJTUYECTBA
BBICOKOPA3BUTHIX MBHIM3aIMil B ["anaktuke. [lonbiTkn 0OHapyKEHUS U IOCHUIKY CUTHAJIOB BHE3EMHBIM ITUBHIIU3AIIHISIM.
L]env uzyuenus dannoii memvl — MOKa3aTh COBPEMEHHBIE HAMPaBIIeHUs U3ydyeHusl BeeneHnHol, paccka3aTh 0 BO3MOKHOCTH
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OIpesieJIeHUs] pAaCCTOSHUMN J0 TaJlaKTUK C MOMOIIbI0 HAOJI0J€HUI CBEpXHOBBIX 3BE3]] M 00 OTKPBITUN YCKOPEHHOI'O PACILIUPEHUS

Bcenennoit, 0 poau TEMHOM HEPTUU U CHJIbI BCEMUPHOIO OTTAJIKUBAHMS; yHalIeCs MOydaT MpeAcTaBiIeHue 00 IK30IJIaHeTax U
MOMCKE HK30IIAHET, OJIArONPUATHBIX JUJIS KU3HU; O BO3MOKHOM YHCII€ BBICOKOPA3BUTHIX LIMBWIM3aLUi B Haulel ['anakTuke, o
METOJIax TOUCKaX KU3HU M BHE3EMHBIX I[IUBIWIIM3ALMN U TPOOIeMax CBSI3U C HUMHU.

6. KanennapHo-temMaTn4ieckoe IJIaHNPOBAHUE

Howmep [Hara
OKa/HO Konu
yp OcHoBHOE [Tpumeua
Mep Tema ypoka yecTBO | Tum ypoka Hom. 3an.
coJiep)KaHue wian | Qaxr HUE
ypoka B 4acoB
TEME
Beenenue (1 4)
AcTpoHOMHUS — HayKa O
Mzyuenue | kocmoce. [lonstue Beenennoi.
11 BBenenue B acTpOHOMHIO 1 HOBOT'O CTpyKTypbl 1 MacIITaObl §1,2
Mmatepuana | Bcenennoit. Jlanékue rmyOuHbI
Bcenennon.
Actpometpus (5 9)
3Be3anoe He0o. Uto Takoe
Nzyuenue
) co3Be3iue. OCHOBHBIE
2.1. 3Bé3H0C HEOO 1 HOBOT'O §3
co3Be3ausi CeBepHOro
MaTtepuana
MOJIyILAPHSL.
HeOGecHblit 3xBaTOp U
HeOECHBIN MEpHINaH,
TOPU30HTAJIIbHBIE,
KomMOuHMpOoB | sKBaTOpUaIbHbIe KOOPAMHATEI;
3.2. HebecHple KOOpAMHATHI 1 Up P P ’ § 4
aQHHBIN KYJIbMUHALIUYA CBETHUII.
['opuzoHTanpHas cucrema
KOOpJMHAT. DKBAaTOpUaJIbHAs
CHUCTeMa KOOpJIUHAT
43 Bunumoe nBrnxeHue niaHeT U 1 KomOuHUpOB | DKIUNTHKA, TOYKA BECEHHETO $5
' CoHia AHHBIN PaBHOJICHCTBUS,
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HEPaBHOMEPHOE JIBUKCHUE
CoJHIIa 110 DKIINITUHKE

CuHOAMYECKHI MECSIIL, Y3JIbI

5.4 JBuxenue JIyHsl u 3aTMeHUA KOMGHHP.I,pOB AYHHOH OpOHTE, 1IOueMy §6
AHHBIN MpoUCXOJAT 3aTMeHMs1, Capoc
U IIPEICKAa3aHUs 3aTMEHUM.
ConHeuHoe U 3BE3HOE BpEMS,
65 Bpewmst i KaseH1aph K0M6I/IHI/\IJpOB JIYHHBIN U COJTHEYHBII i} § 7
aQHHBIN KaJIeHAaph, IOJIMaHCKUN 1
TPUTOPUAHCKUHN KaJeHIaph
Hebecnaa mexanuka (3 u)
I'eonentpuueckas u
reJINOIIEHTpUYECcKasi cucTeMa
MUpa; 00BSICHEHUE
71 Crctema Mupa K0M6I/IHI/£pOB neTneO(.Spasﬂoro JIBUKEHHUS §8
AHHBIN IJIAHET; J0KAa3aTeNIbCTBa
JBUKEHHS 3€MJIH BOKPYT
ConHua; ToAMYHBIN Mapasiake
3BE3]T
O600meénnkIe 3akonbl Kermepa
82 3aKOHBI Kennepa JIBUOKEHUS KOM6I/IHI/\I’pOB H ONPE/IETeHNHE MAcC HeBeCHbIX §9
wianet. CamocTosTenbHas paboTa. AHHBIN Ter
[lepBas u BTOpast KOCMUYECKHE
93 Kocmuueckue ckopoctu n KoMOMHUPOB | CKOPOCTH; ONITHMAJIbHAS §10, 11
' MEXKITaHETHBIE TIEPENETHI AHHBIN MOJTY3JUTUIITHYECKas: opouTa, ’
BpeMs IOJIETA K IUIAHETE
Ctpoenue CosiHeuHoii cuctemsbl (7 4)
O06 oTiIMYMSX MJIaHET 3eMHON
CoBpeMeHHbIE IPECTABICHUS O W3yuenue | rpynibl v IJIAHET-TUTAHTOB; O
10.1 cTpoeHuu U coctaBe CoJIHEUHOU HOBOT'O IJIaHEeTaX-KapJMKax; MajbIxX § 12
CHUCTEMBI Marepuana | Tenax; o nosice Koitnepa u

obnake komeT Oopra
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®opma 3eMiH, BHyTpEHHEE

Hsyuere CTpoeHHE, aTMOc(epa U
11.2. ITnanera 3emus 1 HOBOT'O P ’ p § 13
BIUSTHUE TTAPHUKOBOTO
Marepuana
s dexra Ha KITUMAT 3EMITH
dopmMupoBaHUE MOBEPXHOCTH
JIyHbI; IpUpOIA IPUIIUBOB U
MN3ydenue | OTIMBOB Ha 3eMII€ U UX
12.3 Jlyna u e€ BnusHUE Ha 3eMITIO 1 HOBOT'O BJIMSHUE HA IBIDKEHUE 3eMIIH U § 14
Marepuana | JIyHbI; mporieccusi 3eMHOW OCH
1 JIBM)KCHUE TOYKU BECEHHETO
PaBHOJICHCTBHUS
du3nUeCKUe CBOMCTBA
Mepxkypust, Mapca u Benepsr;
. Kom6unupos 4
134 [T1aHeThl 3eMHOM TPYIIITHI 1 AHHBL HCCIICIOBAHUS IUIAHET 3€MHOM § 15
TPYIIBI KOCMUYECKIUMH
anmnaparaMmu
®uznUeCcKUe CBOMCTBA
IOnurepa, Catypna, YpaHa u
Henryna; Bynkannueckas
[Inanerel-ruranTsl. [lnaneTs- Kombunupon YHa, BY
14.5 1 % NEeATeTLHOCTh Ha CITyTHUKE § 16
KapJIUKH AHHBIN
IOnurepa Mo; npupoaa xosen
BOKPYT IJIAHET-TUTAHTOB;
TUTAHETHI-KapJINKU
dusnyeckas npupoaa
. aCTEpPOUJIOB U KOMET; TOsIC
Marnsie Tena COTHEYHOM CUCTEMBI. Kom6unmnpon cpon ’
15.6 1 . Koiinepa n o61ako komet § 17
CamocrositensHas padora. AHHBIN
Oopra; npuposia METEOPOB H
METEOPHUTOB
CoBpeMeHHbIE TTPEICTABICHHUS O CoBpeMeHHbIE TTPEICTABICHUS O
. Kom6unupos .
16.7 npoucxoxaeHn CoIHeuYHOI 1 AHHLL npoucxoxaeHnu CoNHEeUHON § 18

CHCTCMBI

CHUCTCMBI

Actpodusuka u 38é3aHas acrponomus (7 4)

17




171

Mertoas! acTpopu3nIECKUX
HUCCIIENOBAaHUMN

N3yuenne
HOBOT'O
MaTtepuaia

[IpuHIMD AEeHCTBUA U
YCTPOMCTBO TEJIECKOTIOB,
pedpakTopoB U pedIeKTOPOB;
PaaNOTENECKOIIbI U
panuonHTepdepoMeTpsl

§19

18.2

ComHIle

N3yuenue
HOBOTO
Marepuaia

Ornpenenenrie OCHOBHBIX
xapaktepucTuk CoHIa;
CTPOEHUE COJTHEYHOMU
aTMOCQephI; 3aKOHBI
U3ITy4eHUs1 aOCOIIOTHO
TBEPIIOTO TEJa U TeMIepaTypa
dotocheps u IATEH,
MIPOSIBJIICHUE COJTHEYHOMN
aKTHBHOCTH U €€ BIMSHHUE Ha
KJIuMar u ouochepy 3emin

§ 20

19.3

BHyTpeHHEe CTpOCHUE M UCTOYHUK
sueprun CoHIa

Nsyuenue
HOBOTO
Martepuana

Pacuér Temnieparypsl BHyTpHU
ConHua; TepMosaepHbII
ucTOYHUK Hepruu CosHua U
IIEPEHOC SHEPIUU BHYTPHU
Connia; HaO0eHUSA
COJIHEYHBIX HEUTPUHO

§21

20.4

OcHOBHbBIE XapaKTCPUCTUKU 3BE3]

KomOunamnpos
AHHBIN

OnpeneneHre OCHOBHBIX
XapaKTEPUCTUK 3BE3N;
CIIeKTpabHas KJIacCU(PUKAIIH
3BE3]1; IUarpaMma «CreKTp—
CBETUMOCTB) M pacipeieeHue
3BE3/ HAa HEM; CBI3b MACChI CO
CBETUMOCTBIO 3BE3]T IJIaBHOM
MOCJIEI0BaTEIbHOCTH; 3BE3 MBI,
KpacHBIE TUTAHTHI,
CBEPXTUTaHThI

§22-23

21.5

beinble Kapauky, HEUTPOHHBIE

KomOunamMpoB

OCOGEHHOCTH CTPOCHHs GENbIX |

§24-25
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3BE3/bl, YEPHBIE AbIPLI. JIBOMHEIE,
KpaTHBIE U IEPEMEHHBIE 3BE3/bI

AHHBIN

KapJIMKOB U TpeAen
Yangpacekapa

Ha UX MAacCy; MyJbcapbl U
HEUTPOHHBIC 3BE3/1bI; TOHSATHE
4EPHOI NIBIPHI; HAOTIOACHHS
JIBOMHBIX 3BE3]] U ONPEICIICHUE
HX MacC; MyJIbCUPYIOLIUE
MepEeMEHHBIE 3BE3bI; e IbI
U CBSI3b IIEpUOAA MyJIbCALUU CO
CBETUMOCTBIO Y HUX

22.6

HoBble 1 cBEpXHOBBIE 3BE3IBI

KomOunampoB
aHHBIN

Habnronaemble nmposiBiIeHUs
B3PBIBOB HOBBIX M CBEPXHOBBIX
3BE3]]; CBOMCTBA OCTATKOB
B3PBIBOB CBEPXHOBBIX 3BE3]

§ 26

23.7

DBOJIOMS 3BE3

KomOunampOoB
aHHBIN

JKu3Hp 3BE31 pa3iIM4HON MaccChl
u

e€ oTpakeHUE Ha JuarpaMMme
«CTIEKTP—CBETUMOCTbY;
rPaBUTALMOHHBIN KOJUIAIC U
B3pBIB O€7I0r0 KapiuKa B
JIIBOMHOU CUCTEME U3-3a
MepeTEeKaHMs Ha HETO BEIIECTBA
3BE€3/bI-KOMIIAHbOHA;
rpaBUTALMOHHBIA KOJUIAIC SApa
MAaCCHUBHOMU 3Be31EI B KOHIIE €€
xu3HH. OLIeHKa BO3pacTa
3BE3HBIX CKOIUIEHUN

§ 27

MuiueyHbIi

nyTh (3 4)

24.1

I'a3 u neu1b B 'anakThke

N3yuenue
HOBOT'O
Marepuana

HaGmoaemble XapakTepuCTUKI
OTpaXkaTeIbHBIX U MU Y3HBIX
TYMaHHOCTEH; pacnpeaeacHue
uX BOJIM3U INIOCKOCTH

§ 28
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lanaktuku; cniupanbHas
CTpYKTypa [ alakTuKu
. HabmromaeMble cBolicTBa
PaccesinHbIe U 11apoBbIe 3BE3THBIC Kom6unmpon 9
25.2 1 . CKOIUJIEHUH U UX §29
CKOILJICHUS. AHHBIN
pacnpenenenue B ['anaktuke
26.3 CBepxmaccuBHas 4€pHas JbIpa B 1 KomOunamnpos § 30
' ueHrpe Mieunoro [lytu AHHBIN
TIanaktukm (3 4)
Tume! TAITAKTHK ¥ UX CBOMCTBA;
KpacHOE€ CMEIIEHUE U
WN3ydenue | ompenesieHHe pacCTOSITHUN 10
27.1 Knaccudukamnms ranaktuk 1 HOBOTO rajakTHK; 3aKoH Xa00:1a; §31
Marepuaia | BpalleHHe TaJlakKTUK 1
coJiepKaHue TEMHON MaTEpUHU B
HUX
Hsyuerue [Ipupona akTUBHOCTH
28.2 AKTUBHBIC TaJaKTHKH U KBa3aphl 1 HOBOTO pHp §32
raJaKTUK; MPUPOJIa KBa3apoB
MaTtepuana
[Ipupona ckormieHuit 1 pojb
TEMHOW MaTe€pUU B HUX;
W3ydenune | MexXraaakTHUECKHi ra3 u
29.3 CKOIIJICHUS TaTaKTHK 1 HOBOTO PEHTTEHOBCKOE M3JTy4CHUE OT §33
MaTepuana | Hero;sdeucras CTpyKTypa
pacnpeneneHus ['anakTuk u
CKoruieHu# Bo Becenennon
Crtpoenue u 3Bosonus Beesennoi (2 4)
CBsi3b 3aKOHA BCEMUPHOTO
TATOTEHUS C IPECTABICHUIMHU
KoneynocTs 11 6€CKOHEYHOCTh
. KoMOMHHMPOB | 0 KOHEYHOCTU U OECKOHEYHOCTH
30.1 Bcenennoii. Pacuupsiromasics 1 . - . § 34,35
AHHBIN Bcenennoii; poTomerpuueckuii
Bcenennas
napaiokc; He0OXOAMMOCTh
oO1el Teopun
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OTHOCUTEIBHOCTH I
MTOCTPOCHUS MOJIETTH
Bcenennon

Mogene «ropsueit Bcenennoii» u

CBsi3b cpeqiHel MIJIOTHOCTH
MaTepUH C 3aKOHOM

KomOunmnpos .
31.2 PENUKTOBOE U3ITyYECHHE. AHHLL paciMpeHus 1 reoMeTpueit § 36
CamocrosiTensHas padora. BcenenHnoii; paaguyc u Bo3pact
Bcenennon
CoBpeMeHHbIE TP00JIeMBbI ACTPOHOMHH (3 1)
Bxnan TémHONM MaTepuu B
Maccy BeeneHHol;
HaOJII0/IEHUE CBEPXHOBBIX 3BE3]]
N3yuenune e p
321 YcKkopeHHoe pacuupeHue HOBOLO B JAJIEKUX TAIAKTHUKaX U §37
' Bcenennoli u TéMHas sHEprust OTKPBITHE YCKOPEHHOIO
Marepuana .
pacuupenus BeeneHHoil;
MIPUPOJIBI CHITBI BCEMUPHOTO
OTTAJIKUBAHUS
HeBuaumele criyTHUKY y 3BE3N;
N3yuenune | MeToanl OOHAPYKECHHS
OObHapy>keHue MmIaHeT OKOJIO YT A Py
33.2 N HOBOT'O 9K30IUIAHET; SK30ILIAHECTHI C §38
JIPYTUX 3BE3]T
MaTepuanga | YCIOBUAMHU OaronpusiTHBIMU
JUTSL )KM3HU
PazBuTue npencrasnenuii o
CYILIECTBOBAHHH JKU3HHU BO
Nsyuenue | Bcenennoii; popmyna [peiika u
[Nownck xu3HM U pazyma BO i > dop Y Ap
34.3 N HOBOTO YHCJIO IIUBUIN3AIIUN B §39
Bcenennon
Marepuaina | [‘alakTuke; MOMCK CUTHAJIOB OT

BHE3EMHBIX IIUBHIIN3ALNN U
nogadya CUrHajJloB UM
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/. Onucanue y4eOHOro 1 MaTepuaJIbHO-TEXHUYECKOr0 o0ecnevyeHnsi 00pa3oBaTe/ibHOIO mpouecca
IlepedyeHb y4eOHO-METOAUYECKOT 0 O0eCTIeYeHUsI.
1. Yapyrun B.M. Actponomus. 1011 xnaccel: yueOHUK 11 0011€00pa30BaTENbHBIX OpPTaHU3AINi: 0a30BbIiA

ypoBeHb.— M. : [IpocBenienue, 2018.
2. Actponomusi. Metoaudeckoe nocooue 10—11 xmaccer. [Tox pen. B.M. Uapyruna. ba3oBslii ypoBeHb : yueOHOE TTOcOOHe

JUTs yauTenen oomeoopa3oBaTenbHbIX opranuzanuit. — M. : [Ipocsemienue, 2017.
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