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[Inanupyemble pe3y/ibTaThl 0CBOEHHS Y4eOHOI0 MpeaMeTa

JloCTI)KEHHE TMYHOCTHBIX PE3Y/IbTaTOB OLIEHUBACTCSA HA KaUeCTBEHHOM ypoBHE (6e3 0TMeToK). C(hopMUPOBAaHHOCTh METANPEAMETHBIX U IPEAMETHBIX
YMEHHU OLIEHUBAETCsI B 0aJUIax 10 pe3ylbTaTaM TEKYIIEro, TeMaTHUeCKOro ¥ HTOrOBOTrO KOHTPOJIS, & TAKXKE [0 Pe3yJIbTaTaM BBIIIOJTHEHHUS
71a00paTOPHBIX U MPAKTHYECKUX PadOT.

JIMYHOCTHBIMM pe3yiibTaTaM OCBOCHUS ACTPOHOMUMU SBJISIFOTCA:

- ¢()OpMUPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH; OCO3HAHUE 3HAUUMOCTH HAayKH, BIaICHUS
JOCTOBEPHOI MH(pOpMAIMEH 0 NEePeOBbIX JOCTHKEHUAX U OTKPBITUAX MUPOBOW U OTEUECTBEHHOM HAyKH; 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHU SIX
00 ycTpoiicTBe MHpa 1 O0IIECTBA; TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUECTBY;

- YMEHHE YIIPABIIATH CBOEH MIO3HABATEILHOM JESATEIBHOCTBIO;

- TOTOBHOCTb U CIIOCOOHOCTBH K 00pa30BaHUIO, B TOM YHCIIE CaMO0OPa30BaHUIO, HA MPOTSHKEHUN BCEH JKU3HH, CO3HATEIbHOE OTHOILICHHUE K
HENpepbIBHOMY 00Pa30BaHUIO KaK YCIOBUIO YCHEIIHON MPOQECCHOHATBLHON 1 OOLIECTBEHHOMN IEATEIbHOCTH;

- YMEHHE COTPYAHUYATH C B3POCIIBIMHU, CBEPCTHUKAMU, IETbMU MIIAJIIIIETO BO3pacTa B 00pa30BaTeIbHON, y4eOHO-UCCIIE0BATENbCKOM, TPOEKTHON U
IPYrUX BUAAX JAEATEIbHOCTH,

- 4yBCTBO TOPAOCTHU 3a OTEYECTBEHHYIO KOCMOHABTHUKY, I'YMaHU3M;

- IIOJIOKUTEIIBHOE OTHOLIEHUE K TPYAY, LEICYyCTPEMIIEHHOCTD;

- DKOJIOTHYECKask KyJIbTypa, OepekHOe OTHOLLIEHHE K POAHOM 3emJie, MpUpOoAHbIM OoraTcTBaM Poccuu, Mupa 1 KocMoca, TOHUMaHUE OTBETCTBEHHOCTH
3a COCTOSIHUE IIPUPOJHBIX PECYPCOB M Pa3yMHOE IIPUPOAOIOIB30BaHUE.

MeTtanpeamMeTHble pe3ylbTaThl 00YYEHHsI aCTPOHOMHUH B CPEAHEN LIKOJIE IPECTaBICHbI TPEMS TPYIIIIaMU YHUBEPCAIbHBIX YU€OHBIX AEHCTBUM.

1. PerynsaTuBHbIC yHUBEpCATbHBIC yUEOHBIE IEHCTBUSA:

- CaMOCTOSITEIILHO ONPEACIIATH [N, CTABUTh U (POPMYIHUPOBATh COOCTBEHHBIC 3a1a41 B 00Pa30BATEIIHLHOM IEATETHOCTH M )KU3HEHHBIX CUTYAIUsX;
- OILIEHUBATh PECYPCHI, B TOM YHCIIC BPEMS U APYrUe HEMATEPHAIbHBIE PECYPChI, HEOOXOIUMBIE JIJIsl JOCTHYKEHUS TOCTABIIEHHOHN paHee 1elu;

- COITOCTABJISITH UMEIOIIHNECS] BO3MOXKHOCTH U HEOOXOAMMBIE JJIsl JOCTHKEHUS 1IeJTH PECYPCHI,

- OMPENIENATh HECKOJIBKO MYTEN JOCTHUKEHUS TOCTABIECHHOW 1IEJIH;



- 3aJ1aBaTh NapaMeTPbl U KPUTEPUH, 10 KOTOPBIM MOXKHO OIIPEENIUTh, YTO IIeIh TOCTUTHYTA;
- COIIOCTABIIATH NOJTYYEHHBIH Pe3ylIbTaT AESTEIbHOCTH C IIOCTABICHHON 3apaHee LENbIO;

- OCO3HABATh MOCIIEACTBUS TOCTHKECHUS TIOCTABICHHOMN IIETN B JESATEILHOCTH, COOCTBEHHOW KU3HU U JKU3HU OKPYKAIOIIUX JTIO/ICH.
2. [To3HaBarenbHbIe YHUBEPCATIbHBIC YUCOHBIE ICHCTBUS:

- KPUTUYECKU OLIEHUBATh U HHTEPIPETUPOBATH HHPOPMAITUIO C PA3HBIX MO3UIINNA;

- pacmio3HaBaTh U (PUKCHPOBATH MPOTHBOPEUUS B MH(DOPMAIIMOHHBIX HCTOUHUKAX;

- HCTIOJIb30BaTh Pa3JIMYHbIC MOJICIbHO-CXEMAaTHUECKHE CPEICTBA ISl MPE/ICTABIICHUS BBISBJICHHBIX B MH()OPMAIMOHHBIX UCTOYHHUKAX MMPOTHBOPCUHNI;
- OCYIIECTBIIATH Pa3BEPHYTHIN HH(POPMALIMOHHBIN MOUCK M CTABUTH HA €T0 OCHOBE HOBBIE (YUeOHBIE U MO3HABATEIbHbBIC) 33/1a4H;

- KICKaTh U HaXOJIUTh 0000IIEHHBIEC CITOCOOBI PEIICHHS 3a/1aY;

- IPUBOJIUTH KPUTHUUECKHUE apTYMEHTHI KaK B OTHOIIIEHHH COOCTBEHHOTO CYX/ICHHUS, TaK U B OTHOILICHUU ACHCTBUI U CYXKJACHHUM IPYTOro 4eI0BeKa;

- aHaJIM3UPOBAThH U MPeoOPa30BIBATH IPOOIEMHO-TIPOTUBOPEUUBBIC CUTYAIINU;

- BBIXOJIUTH 32 paMKH YU4€OHOTO MpeIMeTa U OCYIIECTRIISITh [IeJICHAPABICHHBIA TOUCK BO3MOXXHOCTH IIIMPOKOTO MEPEHOCA CPEACTB U CITIOCOOOB
JICHICTBHUS,

- BBICTPAMBATh MHAUBUAYAJIbHYIO 00pa30BaTEIIbHYIO TPAEKTOPHUIO, YUUTHIBAS OTPAHUYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE
OTpaHUYCHUS;

- 3aHUMATh pa3HbIe MMO3UIUHU B MIO3HABATEIBHOM NESATENbHOCTH (OBITH YYEHHKOM U yuuTesneM; (opMyIupoBaTh 00pa3oBaTeIbHBIN 3alIPOC U BBIMOIHATh
KOHCYJbTaTHUBHBIC (DYHKIIMU CAMOCTOSITENILHO; CTABUTH MPOoOsIeMy U paboTaTh HaJl €€ pelIeHneM; YIpaBIsTh COBMECTHOM MO3HaBaTEIbHOU
NEATETHbHOCTHIO U TIOTUYHUHSATHCS ).

3. KoMMyHHKaTHBHBIE YHUBEpCATbHBIC yUECOHbBIE ICUCTBUS:

- OCYILECTBIIATH JI€JIOBYI0 KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMHU, TAaK U C B3pOCIBIMU (KaK BHYTPH 00pa3oBaTeIbHON OpraHu3aluu, TaK 1 3a eé
npeaenamm);

- TP OCYILECTBIIEHUH I'PYNIIOBON pabOThI OBITh KaK PYKOBOJUTENEM, TaK U WICHOM MTPOEKTHONH KOMaH/bl B pa3HbIX poJisiX (reHepaTopoM HIeH,
KPUTUKOM, UCIIOJIHUTENIEM, IPE3EHTYIOLINM U T. [1.);

- pa3BEPHYTO, JOTUYHO U TOYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIOIb30BaHUEM aJIeKBATHBIX (YCTHBIX U MUCbMEHHBIX ) SI3bIKOBBIX CPEJCTB;

- pacrno3HaBaTh KOH(DJIUKTOT€HHbIE CUTYallUU U TPEJOTBpAIIaTh KOH(MINKTHI O UX aKTUBHOMU (hazbl;

- COTJIaCOBBIBATh MO3MUIMH YWICHOB KOMaH/IbI B Ipoliecce padboThl HajJ 0OLIUM IPOAYKTOM (PEIICHUEM);

- IPEJCTABIATH MyOJIMYHO PE3yIbTaThl MHAWBUAYAIBHONW U IPYNIIOBOM S TEIbHOCTH KaK Mepe]] 3HAKOMOM, Tak U Mepes] He3HAKOMOH ayAUTOpUEH;



- moaAOupaTh MapTHEPOB TS IETIOBOM KOMMYHUKAIIMH, UCXOS U3 COOOpaKeHUN Pe3yaIbTaTHBHOCTH B3aMMOJICHCTBHS, a HE JIMYHBIX CUMITATH;

- BOCIIPMHMMATh KPUTHYECKHE 3aMEUaHUs KaK peCypc COOCTBEHHOI'O Pa3BUTHS;

- TOYHO ¥ €MKO (POPMYITHPOBATH KaK KPUTUYECKHE, TAK U OJOOPUTEIILHBIC 3aMEUaHUs B aJpec IPYTUX JII0JeH B paMKax JIEJIOBOW U 00pa3oBaTeIbHON
KOMMYHHKAIIH, U30eras IPH 3TOM JIMYHOCTHBIX OLIEHOYHBIX CYXKICHUH.

[IpenMeTHbIe pe3yabTaThl 00yUYeHUs aCTPOHOMUHU B CPEIHEH IIKOJIE:

- MOJIYYHTh MPEICTABICHHSI O CTPYKTYpe 1 MaciTabax BceneHHoi u MecTe uenoBeka B Hell. Y3HaTh O CPEICTBAX, KOTOPBIC UCIOIB3YIOT aCTPOHOMBI,
YTOOBI 3aIJISIHYTh B CaMble YaIEHHbIE YTOJIKU BceneHHol 1 He TONBKO YBUJIETh HeOeCHBIE Tela B HEJOCTYIHBIX ¢ 3eMJIH IMana3oHax JJIMH BOJIH
AIEKTPOMArHUTHOTO U3JTyY€HUs, HO U Y3HATh O HOBBIX KaHajaX MoJydeHus: HHPOpMaIuu 0 HeOECHBIX TeIax C MOMOIIBI0 HEHTPUHHBIX U
IPaBUTAIMOHHO-BOJTHOBBIX TEJIECKOIIOB,;

- Y3HaTh O HA0JII0/1aeMOM CJIO’KHOM JIBHKEHUH 1iaHeT, JIynsl u ConHila, ux unrepnperanuu. Kakyro pons urpanu HabmoaeHus 3atMeHuit JIyHsl u
ConHua B %HU3HU O0IIECTBA U UCTOPHS X HAYYHOro 00bsacHeHus. Kak Ha OCHOBE aCTPOHOMUYECKHUX SBIICHUH JIFOIM HAYYHIIUCh U3MEPSTH BpeMs U
BECTH KaJICH/IaPh;

- Y3HaTh, KaK Ojarojapsi pa3BUTHIO ACTPOHOMHMH JIFOJIU MEPEIUIA OT MPEICTABIICHUS F€OIICHTPUUECKONW CUCTEMBI MUPA K PEBOJIFOIIMOHHBIM
MIPEJICTABJICHHUSIM TeIMOIICHTPUICCKOM cucTeMbl MUpa. Kak Ha OCHOBE MOCIIEAHEH OBLITH OTKPBITHI 3aKOHBI, YITPABJISIOIINEC TBMKCHUEM IUIAHET, U
MO3/IHEE, 3aKOH BCEMUPHOTO TSATOTEHUS;

- Ha PUMeEpE UCIOJIb30BAaHUS 3aKOHA BCEMUPHOT'O TATOTEHUS MMOTYYUTh MIPEACTABICHUS O KOCMUUYECKUX CKOPOCTSIX, HA OCHOBE KOTOPBIX
PaCCUUTHIBAIOTCS TPAEKTOPUHU MOJNETOB KOCMUYECKUX alllapaToB K MJIaHeTaM. Y3HaTh, KakK MPOSBIIAET ce0s BCeMUPHOE TATOTEHUE HA SBICHUSX B
cucteme 3emiisi-JIyHa, ¥ SBOJIOIMIO 3TON CHCTEMBI B Oy IyIIIEeM;

- Y3HaTh O COBPEMEHHOM TMPEACTAaBIECHUH, O CTpoeHHH COTHEUHOM CUCTEMBI, O CTPOSHUHU 3eMJIM KaK TUIAHEThl U MIPUPO/Ie TApHUKOBOTO dddekTa, o
CBOMCTBAaX TUTAHET 3€MHOM TPYIIBI U TIJIAHET-TUTAHTOB U 00 UCCIIEIOBAHMIX aCTEPOHIOB, KOMET, METEOPOUIOB M HOBOTO Kjlacca HEOECHBIX Tell
KapJIUKOBBIX TJIAHET;

- IOJYYUTh MPEACTABICHUE O METOAaX acTPOPU3NUECKUX UCCIAEAOBAHUHN U 3aKOHAX (PU3HKHU, KOTOPHIE UCTIONB3YIOTCS IJIsl U3yUeHUsT (PU3NIECKUX
CBOMCTB HEOECHBIX TEI,

- y3HaTh pupory CoJHIIA U €r0 aKTUBHOCTH, KaK COTHEUHAsi akTUBHOCTh BIUSET Ha KJIMMAT U Ouocdepy 3emin, Kak Ha OCHOBE 3aKOHOB (DM3H KU
MOKHO pacCuMTaTh BHyTpeHHee cTpoeHre COoHIIA U KaKk HaOI0IeHUs 32 TOTOKaMu HelTpruHO oT CoTHIIa TOMOTIIH 3aryisiHyTh B IIeHTp CollHIa U
y3HaTh O TEPMOSIIEPHOM UCTOUYHUKE SHEPIHH;



- y3HaTh, KaK ONPENENISII0OT OCHOBHBIE XapaKTEPUCTUKH 3BE3]] U UX B3aUMOCBS3b MEX/1y cO00ii, 0 BHyTPEHHEM CTPOCHUH 3BE3/ U UCTOUHUKAX UX
SHEPIUr; 0 HEOOBIYHOCTU CBOMCTB 3BE3]] O€NbIX KapJIMKOB, HEHTPOHHBIX 3BE3]] M YEPHBIX JbIP. Y3HATh, KaK POXKIAIOTCS, KHUBYT U YMUPAIOT 3BE3/IBI,

- y3HaTh, KaKk 10 HAOJIIOACHUSAM IYJIbCUPYIOIIUX 3BE3/ e(EeH T ONPEENIATh PACCTOSHUS 0 APYTUX TaJaKTHK, KaK aCTPOHOMBI IO HaOII0ACHUSM
JBOWHBIX U KPATHBIX 3BE3]] ONPEICIAIOT UX MACCHI;

- MIOJIYYUTh MIPEICTABICHHS O B3phIBaX HOBBIX M CBEPXHOBBIX 3BE3]] U Y3HATh KaK B 3BE371aX 00pa3yroTCs TSHKENbIE XUMUYECKUE JIEMEHTHI,

- y3HaTh, Kak ycTpoeHa Hama ["anaktuka — Mneunsiit [1yTh, kak pacrpeneneHbl B Hell pacCcessHHbIE U IIapOBbIe 3BE3/IHBIC CKOILJICHUS U 00J1aka
MeX3BE3IHOTO Tra3a u nmeutu. Kak ¢ moMoIpio HaOmoAeHui B MH(GPAKPACHBIX JTydaxX yIaloch IPOHUKHYTH Yepe3 TOJILY MEK3BEITHOIO ra3a U MbUIM B
LEeHTp ['anakTuku, yBUIETh IBU>KEHHE 3BE3/] B HEM BOKPYT CBEPXMACCUBHOM YEPHOM ABIPHI;

- IIOJIyYUTh MPEACTABICHUE O PA3JIMYHBIX THUIIAX FAJIAKTUK, Y3HATH O IPOSIBICHUSAX aKTUBHOCTH FIAKTUK U KBAa3apOB, PACIIPEICICHUH TAIAKTHK B
MPOCTPAHCTBE ¥ (POPMUPOBAHUH CKOIUICHUH U STYEUCTON CTPYKTYPBI UX pacIpeesieHus,

- Y3HaTh O CTPOEHUH U IBOJIIOIMH YHUKaIbHOro 00bekTa Beenennoit B nieniom. [Ipocnennuts 3a pa3BuTreM NpeaCcTaBICHUNH 0 KOHEUHOCTH U
O6eckoHeuyHOCTH Beenennoil, o pyHnamMeHTanbHbIX TapaoKcax, CBI3aHHBIX C HUMU;

- IOHSATh, KaK U3 HAOJI0IaEMOr0 KPAaCHOTO CMELIEHUS B CIEKTpax NaiéKuX rajllakTUK MPUILIK K BEIBOJLY O HECTAlMOHAPHOCTH, PACIIUPEHUN
Bcenennoii, 1, 4To B MPOILIOM OHA ObLIA HE TOJIBKO TUIOTHOM, HO U TOpSYEH U, YTO HAOII0JaeMOe PETMKTOBOE U3JIyYeHUE TOTBEPKIAET STOT
BA)KHBIN BBIBOJ COBPEMEHHOU KOCMOJIOTHH;

- Y3HaTh, KaK OTKPBUIA YCKOPEHHOE paclIupeHue BCEIIEHHOM U ero CBA3BI0 C TEMHOM DHEPIUEN U BCEMUPHOM CUJION OTTAJIKUBAHUS, IPOTUBOCTOS LIEH
BCEMUPHOM CUJIE TATOTCHHS;

- y3HaTh 00 OTKPBITHH SK30IIJIaHET - TUIAHET OKOJIO APYTUX 3BE3/1 U COBPEMEHHOM COCTOSIHUU MPOOJIEMbl TOMCKA BHE3EMHBIX IIUBUIIM3ALMM U CBS3H C
HUMH,

- Hay4uThCs IPOBOAUTD MTPOCTEHIIINE aCTPOHOMUYECKHE HAOIOJCHUS, OPUEHTUPOBATHCS CPEJIU PKUX 3BE3] U CO3BE3/IUI, N3MEPATH BBICOTHI 3BE3] U
ComnHiia, onpeAensiTh aCTPOHOMUYECKUMHU METOJAaMHU BpeMs, IIMPOTY U JOJATOTY MecTa HaOMIoAeHH, u3MepsaTh auameTp CoiHIa U U3MEPSTh
COJIHEYHYIO aKTUBHOCTb U €€ 3aBUCUMOCTb OT BPEMEHU.

B pe3ynbrate n3yueHus: yaeOHOTro npeameTa « ACTpOHOMHUS» Ha 6230BOM YPOBHE BBIITYCKHHUK HAYIUTCS:

- [IOHUMATh CMBICII IIOHATHUI: TE€OLEHTPUYECKAs U TeIMOLEHTPUYECKas CUCTEMA, BUIUMAs 3B€3/IHAsl BEJIMUMHA, CO3BE3AUE, IPOTUBOCTOSHUS U
COEMHEHMS INIAHET, KOMETA, aCTEPOU, METEOpP, METEOPUT, METEOPON], INIAHETA, CIIyTHUK, 3Be31a, ConHevHas cucrema, ['anaktuka, Becenennas,
BCEMHPHOE U MOSICHOE BpeMsi, BHECOJIHEYHasI MIaHeTa (9K30IUIaHeTa), ClIeKTpaibHas Kiaccu(uKanus 3Be3/1, Mapajiiake, peIMKTOBOE U3Ty4YEHHUE,
bonpmoii B3peis, uepHas apipa;



- CMbICJI (1)I/I3I/I‘-IGCKI/IX BCJIMYHH: ITIAPCCK, CBETOBOM roa, aCTpOHOMMHYCCKad CANHUIA, 3BC3AHAA BCIIMINHA,

- cMbICH (pU3HYECKOro 3aKoHa Xaboua;

- Y3HATb OCHOBHBIC 3TAIllbl OCBOCHHA KOCMHUYCCKOT'O MPOCTPAHCTBA,; TUIIOTE3bI IIPOUCXOKICHUSA ConneyHon CUCTCMbI; OCHOBHBIC XaPAKTCPUCTHUKU U
crpoerue CoiHIa, COTHEUHOH aTMocepsl; pasMeps! [ anakTuku, nogoxeHue u nepuo oopameHns ConHIla OTHOCUTENBHO LeHTpa ["anakTuky.
BBIITyCKHUK TOTYYUT BO3MOXKHOCTH HAYYUTHCS !

- IPUBOJUTH ITPUMCPBIL: POJIM ACTPOHOMUHA B PA3BUTUH NUBUWIIN3allUHU, UCIIOJIB30BAHUSA MCTOA0B I/ICCJIGI[OBaHI/Iﬁ B aCTPOHOMMHU, PA3JIMYHBIX JHAIIA30HOB
ANEKTPOMArHUTHBIX U3TYYSHHUH [T monydeHus nadopmanuu 06 o0bekrax BeeneHHoM, moyueHus: acTpOHOMUYECKON HH(pOpMALIK ¢ TOMOIIbIO
KOCMHUYECKHUX allapaToB U CIIEKTPAJIbHOr0 aHaIN3a, BIUSHUS COJIHEUHOW aKTUBHOCTH Ha 3eMUIIIO;

- OIIUCBIBATh U OOBSCHATH: pa3uyusl KaJlleHJapei, YCIOBHs HACTYIICHUSI COTHEUHBIX U JIYHHBIX 3aTMEeHHH, (ha3bl JIyHbI, CyTOUHBIE TBUKEHUS CBETHII,
MPUYMHBI BO3SHUKHOBEHHUS MMPUJIMBOB U OTJIMBOB; MPUHIIMIT ICHCTBHS ONTHYECKOTO TEIECKOIA, B3AMMOCB3bh (PU3HKO-XUMHUYECKUX XapaKTEPUCTUK
3BE3]1 C UCIOJIb30BAHUEM JUArpaMMbl "IIBET-CBETUMOCTD'", PU3HUECKUE TIPUUNHBI, ONIPECIISIONIINE PABHOBECHE 3B€3/1], ICTOYHUK SHEPTHUH 3BE3]1 U
MIPOUCXOXKICHUE XUMHUECKUX JIEMEHTOB, KpaCHOE CMeIleHne ¢ momMoibto dddexra Jomnepa;

- XapaKTCPU30BaATh OCO6GHHOCTI/I MCTOAOB IIO3HAHUA aCTPOHOMHH, OCHOBHBIC 3JICMCHTBI U CBOMCTBA IJIAHET COHHe‘{HOﬁ CHUCTEMBI, METOAbI
OIpCaAcCiICHUA paCCTOﬂHI/Iﬁ U JIMHEWHBIX pasMEpoB HC6€CHI)IX TCJI, BOSMOXHBIC IIYTHU 3BOJIFOLNH 3BC3]] pa3anH0171 MAacCChI,

- HAXOJUTh Ha HeOe OCHOBHBIEC co3Be3iusa CeBepHOTo moJymiapus, B ToMm unciie: boneias Measeaunia, Manas Menseauiia, Bononac, JleGens,
Kaccuones, Opuon; camble sipkue 3Be3/bl, B ToM uncie: [lonspHas 3se3na, Apkryp, Bera, Kanenna, Cupuyc, berensreiize;

- HCTIOJIb30BaTh KOMITBIOTEPHBIE TIPUIIOKEHUS s onpeaeneHus moioxeHus Conuua, JIyHbI v 3Be3/1 Ha M00YI0 JaTy U BpeMsl CyTOK JIJisl JaHHOTO
HAaCeJIEHHOTO MyHKTA;

- HCIIOJIb30BaTh MPHUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTHUUECKOMN JAEITeIHbHOCTH U MOBCEAHEBHON KU3HU JJISi: TOHUMAaHUS B3aUMOCBSI3H
ACTPOHOMMUH C JPYTMMHU HAYKaAaMH, B OCHOBC KOTOPBIX JIC)KAT 3HAHHUA IO aCTPOHOMHHU, OTACIICHUC €€ OT JDKCHAYK, OLICHUBAHUA I/IH(l)OpMaHI/II/I,
coneprkarieiics B coobmenusix CMU, HTepHeTe, HayuHO - NOMYJISIPHBIX CTaThIX



Conep:kanue y4eOHOI0 npeamera
BBenenue B actponommuio (14.)
Ctpoenue nu Mmaciitadbl BeesieHHOM, U COBpeMeHHbIe HADII0IeHUs

Kakwue Tena 3anonsstor Beenennyro. KakoBsl MX XapakTepHbIE pa3Mepbl U PacCTOSHUS Mex a1y HuMH. Kakue ¢usnueckue yclioBys BCTPEYAOTCS B HUX.
Bcenennas pacmupsiercs. ['ae u kak paboTaroT camble KPYIHbIE ONTHYECKHE TenecKonbl. Kak acTpoHOMBI HccaeyroT raMMa-u3ilydeHue BeeneHHo.
Yro yBHIENM IPaBUTALlOHHO-BOJIHOBBIE U HEUTPUHHBIE TEIECKOIIBI.

Actpomerpus (5 4.)
3Bé3aHOE HE00 M BHAMMOE ABHKEHHE He0eCHBIX CBETHII

Kaxkue 3B€311b1 BX0aAT B co3Be3aust Opuona u Jlebens. CoHile aBrkeTcs 1Mo dkaunTuke. [ImaneTsl coBepiaroT neriaeodpa3Hoe aAsmxkenne. HebecHbie
KoopauHaThl UTo Takoe HeOeCHBIN HKBATOp U HEOeCHBIN MepuanaH. Kak cTposaT SKBaToOpHalbHYIO CHCTeMY HeOeCHBIX KoopauHat. Kak cTpost
TOPU3OHTAIILHYIO CUCTEMY HEOECHBIX KOOP/IMHAT.

Buanmoe nBm:kenne mianet u CoaHma

HeTHeO6pa3HOC ABWIKCHUC TUIAHCT, IMOMIATHOC U MPAMOC ABUKCHUC TTJIAHCT. 3KJ’II/IHTI/IK3, 30U AaKaJIbHBIC CO3BC311. HepaBHOMepHOG JABUKCHUC
COJ'IHI_Ia 11O SKJIMIITHUKE.

JABuxenne JIyHbI U 3aTMEHHSA

@a3bl JIyHbI 1 CHHOIWYECKHN MECSIL], YCIOBHS HACTYIUICHHs COJTHEYHOIO U JIYHHOTO 3aTMeHui. [louemy mpoucxoasaT conHeunsle 3atmMeHus. Capoc u
MpeCcKa3aHus 3aTMEHHI

Bpems u kajgeHaapb



3BE3/IHOE 1 COTHEYHOE BpeMsl, 3BE3AHBIN U TPONIUYECKUMA TOfl. Y CTPONUCTBO JIYHHOTO M COJTHEYHOTO KaJeHaapsl, MPoOJIEeMbl X COTIIACOBAHUS
KOnuanckuii U TpUropuaHcKuil KajueHaapu.

Hebecnas mexanuka (34.)
IeqouenTpuyeckas cucreMa Mupa

HpeI[CTaBJ'IeHI/IH O CTPOCHHUU ConHEYHOM CUCTEMBI B aHTUYHBIE BpEMCHA U B CPCIHEBCKOBLC. reJ’II/IOHeHTpI/ILIeCKaH CUCTCMa MHpaA, 10Ka3aTCIIbCTBO
BpalllCHU 3emnn BOKpyT COJ'IHI_Ia. Hapannalcc 3BE3] U OIIpCACIICHUC PACCTOSAHUA 1O HHUX, ITIAPCCK.

3akonsbl Keniepa

Otkpsitue W.Kennepom 3akoHOB aBuxkeHus maaHeT. OTKpbITHE 3ak0oHA BeemupHoro TsarotreHus 1 00001mEnHbIe 3akoHbl Keruepa. Onpeenenne mace
HEOECHBIX Te.

KocMmuuyeckue ckopoctu
Pacuétsl nepBoii u BTOpOit KOcMUYeCKOi ckopocTH U ux ¢usudeckuit cMmbici. [Tonér FO.A. I'arapuna Bokpyr 3eMiu 1o KpyroBoit opoure.
Me:kniaHeTHbIe nepeaéTnbl

IloHsTHE ONTUMATLHON TPACKTOPHUHM I10JIETA K INIaHeTe. BpeMs monéTa K NjaaHeTe U IaThl CTapTOB. (BKJ'IaI[ BBIJIAIOMIETOCS pycckoro yuenoro K.O.
[In0oIKOBCKOTO M COBETCKOI'O YUSHOI'0 T€HEepaAIbHOI0 KOHCTPYKTOPA pakeTHhIX Kocmuuecknx cucteMm C.I1. KoponeBa B ocylliecTBICHUE
MEXKIIAHCTHBIX HOJ'IeTOB) .

Jlyna u eé Bausinue Ha 3eMJ10

Jlynnslii penbed u ero npupona. Ilpunusnoe B3aumoseiictsue mexay Jlynoit u 3emnéit. Y nanenue JIyHnsl oT 3eMiu 1 3aMe/JIeHHE BpallleHus 3eMIIu.
[Ipeneccust 3eMHOM OCH M IIpeIBapEHUE PABHOJEHCTBHM.

CTtpoeHue coJIHEeYHOIi cucTeMbl (64.)

CospemMeHHble npeacTabieHust 0 CoTHEYHOH cucremMe.



CocraB ConmHeuHoii cucteMsl. [11aHeThl 3eMHO# TPYIIIbI U TUIaHETHI- TUTAHTHI, UX PUHIUNHAIBHBIE paszanyuus. O6nako komeT Oopra u [losc
Koitnepa. Pa3mepsl Tes1 COJTHEUHON CUCTEMBI.

Ilnanera 3emuas

dopma u pazMmepsl 3eMian. Bayrpernee crpoenue 3emiun. Poab mapaukosoro 3dbdexra B hopmupoBanuu kauMara 3emau. (OcHoBHBIE (haKTOPHI
3arpsA3HEeHUsa aTMocdepnl 3eMJIN, M MX BIWSHHE HA BOSHUKHOBEHHE IMAPHUKOBOIO 3 dekTa. IKOIOrHIYECKHE MPOo0JeMbl HaPHUKOBOTO dddeKTa,
«O030HOBBLIX ABIP, KOCMHYECKOT0 M3JIYUEHHUS M MX BIMUSHUS Ha MYTAIIUIO YEJI0BEKA HAa TEHETHYESCKOM YPOBHE, 0CIA0IEHUS IMMYHHUTETA.
CoBpeMeHHbBIE CIIOCOOLI CHIKEHMS BIMSHUSA BLIODOCOB B atMocepy 3eMitn ).

IInaneTsl 3eMHON rpynnbI

Uccnenosanus Mepkypus, Benepst u Mapca, ux cxoxects ¢ 3eminéil. Kak napHukoBbIil 3 PeKT rpeet moBepXHOCTh 3eMIIU U eperpeBaet armochepy
Benepsl. Ectb 11 sxu3Hb Ha Mapce. DBomonus opout cnyrHukoB Mapca @oboca u Jlelimoca.

IlnaHeTBI-TUTraHThI

®dusnyeckue cporictsa fOnurepa, CarypHa, Ypana u Henryna. Bynkanuueckas nesrensHocTs Ha cniyTHHKe FOnurtepa Ho. I[Ipupoaa kosen Bokpyr
IIJIAHET-TUTaHTOB.

Ili1aHeThI-KAPJIUKH U X CBOICTBA.
MaJbie Teaa CoJIHeYHOH CHCTEMBbI

[Ipupona u aBmxenue acreponsioB. Crnenuduka ABuxeHus rpynn acrepouioB TposiHues u ['pexos. [Ipupona u apmxenne komer. [osic Koiinepa u
O6umaxo komet Oopra. [Ipupoaa METEOPOB U METEOPUTOB.

MeTeopbl U METEOPUTHI

Hpnpo;[a naaaroImux 3B63,Z[, MCTCOPHBIC TIOTOKU U UX pAaJUAHTEI. CBs3b MCKAY MCTCOPHBIMU IIOTOKAaMH U KOMCTAMU. Hpnpo;[a KaMCHHBIX H KCJIC3HBIX
MCTCOPHUTOB. Hpnpo;[a MCTCOPUTHBIX KPATCPOB.

AcTpodu3nka u 3Bé3Has actpoHomus (7 4)



MeToabl acTpopU3MUYECKHX UCCIACA0BAHUM
YCTpoHCTBO 1 XapaKTEPUCTUKH TEJIECKOMOB PePPakTOpPOB U pe(IeKTOPOB. Y CTPOMCTBO paJUOTEIECKONIOB, PATUOUHTEPHEPOMETPHI.
Coanue

OcnoBuble xapakrepuctuku Conana. OnpeeneHne Macchl, TEMIIEPaTypbl 1 XuMudeckoro cocrasa Connna. CTpoeHne COTHEeYHONH aTMOC(EpHI.
ConHeyHasi akTUBHOCTD U €€ BIUsHUE Ha 3eMitio u Ouocdepy.

Buytpennee crpoenue CosHua

Teopernueckuii pacu€t Temieparypsl B 1ieHTpe CosiHLa. SIIepHbIil HCTOUHUK SHEPTUU U TEPMOSIIEPHBIE PEAKIIMY CUHTE3a I'elius U3 BOAOPO/a,
IepeHoc 3Hepruu u3 ueHrpa CoiHia HapyXy, KOHBEKTHBHAsI 30HA. HeUTpUHHBIN Tesleckon 1 HaOM01eHNs TOTOKa HeUTpruHO oT CoJHLa.

3BE31bI
OcCHOBHBIE XapPaKTePUCTUKH 3BE3]1

OnpeneneHI/Ie OCHOBHBIX XapaKTCPUCTUK 3BE3M: MaccChbl, CBETUMOCTH, TCMIICPATYPhI U XUMHUYECCKOT'O COCTaBaA. CneKTpaanaﬂ KHaCCI/I(l)I/IKaLII/IH 3BE30 U
eé (1)I/I3I/I‘-ICCKI/IC OCHOBHEI. I[I/IarpaMMa «CHeKTpaJ'IBHHﬁ KJIaCC»- CBETUMOCTD 3Bé3)1, CBs3b MCXKIAY MacCol M CBETUMOCTBIO 3BE3.

BuyTrpennee crpoenue 3B¢3/
CrpoeHue 3Be3/1bl TI1aBHOU MociieoBareabHOCTU. CTpoeHue 3BE3]1 KPACHBIX TUTAHTOB U CBEPXTUTaHTOB.
Benble kapJMKHu, HEMTPOHHBIE 3BE3/1bI, IYAbCAPbI U YEPHbIE ABIPHI

Crpoenue 3BE31 OeTBbIX KapJIMKOB M IIpeJiesl Ha UX Maccy- npeaen Yanapacekapa. [lynbcapbl u HeliTpoHHbIe 3BE31b1. [Iprupoaa 4€pHBIX IbIp U UX
napaMmeTphl.

/IBoiiHBIC, KPATHBIE U NePeMEeHHbIe 3BE3/1bI
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HaGmoieHust ABOMHBIX U KPATHBIX 3BE3/. 3aTMEHHO-TIEpeMEeHHbIe 3BE31bl. OnpeieieHne Macc NBOMHBIX 3BE3/1. [lynbcupyromue nepeMeHHbIC 3BE3 /b,
KpUBbIe H3MEHEeHMs Oecka neden. 3aBUCUMOCTh MEXKIY CBETUMOCTBIO M MTEPHOIoM Iynbcanuil y nedeun. Lledenns masku Bo BeenenHoid, mo
KOTOPBIM ONPEAEIISIOT PACCTOAHUS 10 JAIEKUX CKOIUICHUH U TAIAKTHK.

HoBble U cCBepXHOBBIE 3BE3/1bI

XapaKkTepUCTUKH BCIBIILIEK HOBBIX 3BE3]1. CBsA3b HOBBIX 3BE3]l C TECHBIMH JIBOMHBIMU CHCTEMaMM, COJEPKALIMMHU 3Be3/y Oeublil kapiuk. [leperekanue
BEIIECTBA U SJICPHBIN B3PBIB HAa MMOBEPXHOCTH OeJI0ro Kapiuka. Kak B3pbIBaroTCS CBEPXHOBBIE 3BE3/1bI. XapaKTEPUCTUKHU BCTIBIIIEK CBEPXHOBBIX 3BE3I.
I'paBuTaMOHHBIN KOJIIAC O€JI0Tr0o Kapiuka ¢ Maccoit YaHapacekapa B COCTaBe TECHOM JIBOMHOM 3BE3/bI — BCIBIIIKA CBEPXHOBOM MIEPBOTO THUIIA.
B3pbIB MaccuBHOM 3B€3/1b B KOHIIE CBOEH IBOJIIOLIMU - B3pBIB CBEPXHOBOI BTOporo tuna. HabmtoaeHrne octaTkoB B3pbIBOB CBEPXHOBBIX 3BE3/L.

JBoTIOINSA 3BE3/1: POKIEHHE, JKU3Hb H CMEPTH 3BE3]

Pacy€r npoaoyKUTENIbHOCTH KU3HU 3BE3]] Pa3HOM MAcChl Ha TJIaBHOM 11OCIIEI0BATENbHOCTHU. Ilepexon B KpacHbIE THTaHTBI M CBEPXTUIaHTBI IIOCIIE
ucuepnanus Bogoposa. CriokoiHas 3BOJIOLMS MaJIOMAaCCUBHBIX 3BE31, M IPaBUTALIMOHHBIN KOJUIAIIC U B3pBIB C 00pa30BaHUEM HEUTPOHHOM 3BE3/1bI
WM 4€PHOM bIpbl MAaCCUBHOM 3Be3/1bl. OnpeaeneHne Bo3pacTa 3BE3/1HbIX CKOIUIEHUH U OTAEJIbHBIX 3BE3]] U IPOBEPKA TEOPUH 3BOJIOLUU 3BE3 L.

Muaeunsbii [IyTs (3 4.)
I'a3 um noliIb B N'anmakTuke

Kaxk obpasyrorcs orpakatenbabie TymMmaHHOCTH. [Touemy cBeTsitcst qudpy3Hpie TymaHHOCTH Kak KOHIIEHTPUPYIOTCS Ta30BbIE U MbLIEBbIE TYMAHHOCT U
B ['anakTuke.

PaccessnHble n HIapoBbIC 3BE3IHbIE CKOIJICHUS

Habmtonaembie cBOICTBa paccessHHBIX 3BE3/IHBIX cKoIuleHni. Habmtojaemble cBOMCTBa MIapOBBIX 3BE3/IHBIX CKOIUIEHUN. Pacipeienienue u xapaxkrep
JBH>KEHUA CKOIUIeHU B ["anmakTuke. Pacnpenenenne 3BE€3/1, CKOIUICHUH, Ta3a U NbUIK B [anakTuke.

CepxMaccuBHas 4€pHas JbIpa B eHTpe ['amakTku u kocMuueckue iyan. MHppakpacHbie HAOIIOIEHUS IBIKECHUS 3BE3/1 B IEHTpe [ aakThku u
oOHapykeHue B MeHTpe [amakTuku cBepXMacCUBHOM YepHOM NBIpHI. PacyéT mapaMeTpoB cBEpXMacCHUBHOM Y€pHOM AbIphl. HaOmroaeHus KocMUYeCcKux

JIy4€l U UX CBSA3b CO B3PBIBAMH CBEPXHOBBIX 3BE3I.
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lanakruku (3 4.)

Kak knaccudunmpoBanu rajaktuku mo Gpopme u kamepToHHas Auarpamma Xab6ia. CBoicTBa CliMpalibHbIX, AIUTUITHYECKUX U HEMPaBUIIbHBIX
raiakTuk. KpacHoe cMelieHue B CreKTpax TajlakTUK U ONPEIEICHUE PACCTOSHUSA 10 HUX.

3akoH Xa00J1a
Bparenue ranakTuk u TéEMHas MaTepus B HUX.
AKTHUBHbBIE TAIAKTHKHA ¥ KBa3apbl

[Tpupoaa akTUBHOCTH TANAKTUK, PAJHOTAIAKTHKH U B3aUMOJICHCTBYIOIINE TalakTUKKA. HeoObIuHbIe CBOKCTBA KBa3apOB, UX CBA3H C SAPAMH TaJIaKTHK U
AKTUBHOCTBIO YEPHBIX JIBIP B HUX.

CromjieHus rajJakTukK

Ha6J'II-OI[aeMHC CBOMCTBA CKOIIJICHUI TaJIaKTHK, PEHTTCHOBCKOC U3JIYUCHUC, TCMIICPATYpPA U MAaCCa MCKTAITAKTUICCKOI'O ra3a, HCO6XOI[I/IMOCTL
CYIICCTBOBAHUSA TEMHOM MaTCpHU B CKOIUICHUAX T'aJIaKTHK. OI.[CHKa MacChbl TEMHOMU MaTepuu B CKOIUICHUAX. S4geuncras CTPYKTYpa pacCIipCaACICHU A
raJlakTUKH CKOIIJICHUM TaJaKTHK.

Crtpoenue u 3Bosonus Beesennoi (24.)
Koneunocts u 0eckoHEYHOCTH BeeleHHOM- MapaloKChl KJIACCHYECKOM KOCMOJIOTHH.

3aKOH BCEMUPHOTO TATOTEHUS U MPEACTABIECHUS O KOHEYHOCTH U OecKOHEeYHOCTH Beenennoil. @otomeTpudeckuil mapagokc U MPOTUBOPEUHS MEXKTY
KJIAaCCHYECKMMH IPECTABICHUSIMH O CTpoeHuH Beenennoil u Habmoaenusmu. Heo6xoauMocTs npuBiedeHus o01iel TeOpuu OTHOCUTEIBHOCTH JIJIst
nocTpoeHus Moaenu BeenenHoi. CBsA3b MKy FEOMETPUUECKUX CBOWCTB ITPOCTPAaHCTBA BeeneHHol ¢ pacipeneneHueM U JBUKEHUEM MaTEPUU B HEN.

Pacmupsiromasicsa Beestennas

CBs13b cpeHel TIIOTHOCTH MaTEPHUH ¢ 3aKOHOM PAaCIIUPEHUS U TEOMETPUUYECKUMH CBoMcTBaMu BeenenHoi. EBkiMIoBa M1 HEEBKIIMIOBA TEOMETPHS
Bcenennoii. Onpenenenue paanyca u Bo3pacta Beenennoit. Mojens «ropsiueit BceneHHoM» U peTMKTOBOE W3JIYYeHUS. (3HAYUMOCTh paboT
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poccuiickoro gusuka- reoperuka v acrpodusuka [.A. 'aMoBa U1 IOCTPOEHHUS Modenu copauel Beenennoi, IPUHATON B HACTOSIIIEE BPEMSL).
OOpa3oBaHne XUMHUECKUX AJIEMEHTOB Bo Beenennoii. OOunue renus Bo BeeneHHO#M 1 He00X0AUMOCTh 00pa30BaHMs €r0 Ha PAaHHUX dTarax

sBoonu BeenenHol. Heo0X0uMoCTh He TOTBKO BBICOKOM MJIOTHOCTH BEIIECTBA, HO M €T0 BHICOKOM TEMIIEPATYpPhl HA PAHHHX ITAIax 3BOJIOIUU
Bcenennoii. PenuktoBoe usnyuenne — U3nydeHue, KOTOpoe 0CTalloch BO BeeneHHoM oT ropsiuero u CBepXIUIOTHOTO COCTOSIHUSI MATEPUHU Ha paHHUX
sTanax xu3Hu Beenennoit. Habmtomaempie CBOMCTBA PEIIMKTOBOTO M3NTydeHHs. [loueMy HEOOX0IMMO TIPUBJICUCHHUE OOIIEH TEOPUH OTHOCUTEILHOCTH
JUISl TIOCTPOEHUA Mojienii BeeneHHou.

CoBpeMeHHbIE TPOOIEeMBI ACTPOHOMKH (3 4.)
YckopenHoe pacuiupenue BeesileHHOM M TEMHAasi SJHEpPrus

HaGnronenus cBepXHOBBIX 3BE37 | THIA B TAIEKKUX raJlakTUKAX U OTKPBITHE YCKOPEHHOTO pacmupenus: BeeneHHoi. OTKPBITHE CHITBI BCEMUPHOTO
oTTasnkuBaHusA. TéMHas sHeprus yBennuuBaeT Maccy BeenenHnon no mepe e€ pacmmpenus. [Ipupona cunel BceMupHOro orraakuBaHus.

Oo0napy:xeHHe IJIAHET BO3JIe APYTUX 3BE311.

Ha6J’IIOI[eHI/I$I 3a JIBM)KEHHEM 3BE31 U OIIPECACIICHUSA MaCC HCBUIUMBIX CITYTHHUKOB 3Bé3)1, BO3MYHIAOMIUX UX HpHMOHHHeﬁHOC JIBIDKeHHE. MeToabl
O6H8.py>KeHI/I${ OK3O0IIJIaHCT. OHCHKa YCJ'IOBI/II\/’I Ha IMMOBCPXHOCTAX 3K3O0IIJIAHCT. ITouck 3K30ILIaHET C KOM(I)OpTHLIMI/I YCJIOBUAMU JUIS ) KU3HU HA HUX.

IHoncku ku3HU U pasyma Bo Beerennou

Pa3zButne npez[cmBneHnﬁ O BOBHMKHOBCHHHU U CYIICCTBOBAHUU JKU3HU BO Bcenennoii. COBpeMCHHI)IG OIICHKU KOJHUYCCTBA BLICOKOPA3BUTBIX
I_[I/IBI/IHI/IBS.I_II/Iﬁ B 'amakTtuke. IToneITKN O6H3.py>KCHI/I$I U IIOCBIZIKM CUT'HAJIOB BHC3CMHBIM LIUBUJIN3alIUAM.

TemaTuuyeckoe MJIaHNPOBaAHUE

Ne ni/m \ HaunmeHoBaHMe pa3/ie/ioB U TeM

Beenenue (1 1)

1 Boanblii nnctpyktax no Th. Ctpyktypsl 1 Maciitadbl Beenennoit. Jlanékue riryounsl BeenenHoi.

Actpomerpus (5 4)
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2 3Bé3nHOE HEDO.
3 HebecHbie KOOpIMHATEI.
4 Bunumoe aBuxenue mianet U CoaHiia.
S) JBrxeHnue JIyHbI 1 3aTMEHUS.
6 Bpems u xanengapsb.
Heb6ecnan mexanuka (3 4)
7 Cucrema mupa.
8 3aKOHBI ABMKEHUS MIJIaHET.
9 KocMuyeckue cKkopocTy U MEXIIJIAHETHbIE NEPENEThI.
Ctpoenue CostHeuHOH cucTembl (6 1)
10 CoBpeMeHHbIE NPECTABIECHUS 0 cTpoeHuu U coctaBe CosHeuHoM cucteMbl. [lnanera 3emis.
11 JlyHa u e€ BinusiHue Ha 3emiio.
12 [11aHeThl 3¢MHOM TPYMIIbL
13 [Imanersl-ruranTsl. [1naHeTeI-KapIuKy.
14 Mabie Tena COHEUHON CUCTEMBI.
15 CoBpeMeHHbIE NPECTABICHUS 0 MPOUCX0KIeHUH COJTHEYHON CUCTEMBI.
AcTpodu3uka u 38é3aHas acrponomus (7 4)
16 MeTo/1bl aCTpOPHU3NUECKUX UCCIICAOBAHHM.
17 Counnre.
18 BHyTpeHHee cTpoeHne u UCTOYHMK 3Hepruu CosHia.
19 OCHOBHBIE XapaKTEPUCTUKU 3BE3].
20 beible KapJIMKU, HEUTPOHHBIE 3BE3/bl, YEPHBIE AbIPBI. [IBOMHBIE, KPATHBIE U IEPEMEHHBIC 3BE3/IBI.
21 HoBrble 1 cBepXHOBBIE 3BE3/bI.
22 OBouonus 3BE31.
Mueunsiii myTh (3 9)
23 I"a3 u nbutb B ["anakrtuke.
24 PaccessHHBIE 1 M1apOBBIE 3BE3AHBIE CKOIICHUS.
25 CBepxmaccuBHas 4€pHas bIpa B IeHTpe [ alakTHKH.
l'anaktukm (3 v)
26 Knaccugukarms rajakTuk.
27 AKTUBHBIE TAJITAKTUKN U KBa3aphl.

14




28

‘ CKOIUICHHS TaJIaKTHUK.

Ctpoenue u 3Boawnus Beesiennoii (2 4)

29 KoneunocTs u 6eckoHeuHoCTh BeeneHHOM.
30 Mognens «ropsiueii BeeneHHOIMY.
CoBpeMeHHbIe TPOOJIeMbI acTPOHOMUH (3 4)
31 VYckopennoe pacimmpenue BeeneHHol u TEMHAsi SHEPTUSL.
32 OOHapy)KeHHUe IJIaHET BO3JIE APYTHX 3BE3I.
33 [Touck xu3HM U pazyma Bo Beenennoit
34 O6o6menne matepuana. [logBenenue UTOroBs roja.
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COI'TACOBAHO:
[TpoTokou 3aceganusi METOINIECKOTO OObEIMHEHUS

yT-II/ITCJICf/'I CCTCCTBCHHO-HAYYHOT'O IMKJIa

Nel ot 16 .08.2021 asrycra 2021r.

COI'TACOBAHO:
3am. nupekropa no YBP MBOVY «'umnHazun No2y

( T.T. Aaapeena )
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